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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMK K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBe (QeaepabHON padouell MpOrpaMmel
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPEnogaBaHus y4eOHOro nmpeamMera « XUMuUshy
B 00pa3oBaTenbHbIX opranmu3anusx Poccuiickoit @eneparui.

[Iporpamma 1o xuMuu Ha€T MPECTABICHUE O MENsAX, OOIeH cTpaTeruu
oOydeHMs, BOCIHMTAHMS M Pa3BUTUS OOyYalOUIUXCS CpPEICTBAMH Y4YEOHOIO
npeamMeTa, yCTaHaBIMBAaeT  00s3aTeIbHOE MPEeAMETHOE coJiep>KaHue,
MpeaycMaTpPUBAET pacIpelielieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OIpPEIEseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEIBHOCTh  M3YUEHUS] XUMHHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€HM, JIOTUKA Y4eOHOrOo TIpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTra  JUis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IEJICH U3YYCHHS TIPEIMETa M OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIBbHONW JCATEILHOCTH OOYYalomerocss I0 OCBOSHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XUMHHU CIYKUT OCHOBOW isi (OpPMUPOBAHUSI MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poiib UrparoT (GopMUpyeMble XUMHUEHU MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS IOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UYEIOBEUECTBA — CHIPHEBOM, HHEPIETHUUYECKOMH,
MTUIIEBOM ¥ KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumun:

CIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
dhopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 00I1Iel U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHWE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEIIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU eI TEIHbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LIETIOCTHOTO B3IJISI1a HA €AUHCTBO MPUPObI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
Hay4HbIM 3HAHUSM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOW BKJIAJl B YKOJIOTUYECKOE
o0Opa3zoBaHue 00YyUYarOITUXCS.

JlanHble HampaBieHUs B OOYYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
colepKaHusl ~ yuyeOHOro  MpeaMera, KOTOPBIA  SBISETCS  IEeJAaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIMMHUCS CUCTEMbl NEPBOHAYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOr0 Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIaJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOM
peakuun. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHW30BaHbl MO MPUHLHUILY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOU CBS3U;

— TpeAcCTaBleHUM 00 JJIEKTPOIUTUYECKOW AMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE HAMIIUPUUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (PYHKIIMH OOBSCHEHHWS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJTYYEHHUS
M3Y4YaeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (POPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKON COCTABISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO H
METO/JaM TO3HaHUs B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPUBJICYECHHUEM
3HAHMM W3 paHee HW3YUYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpyX aroluid MUp»,
«buomnorus. 57 kimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
JESATENbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOH KYJBTYPBHI.
3agaua y4eOHOro mpeaMeTa COCTOMT B (DOPMUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYNHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATENHLHON M y4eOHO-HCCIIEI0BATEIbCKOM
JESTENbHOCTH, OCBOEHMU MpaBHJl 0€30MacHOro oOOpalleHHs ¢ BEIIeCTBaMHU B
[MOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKHUe 11, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CaMOCTOSITEIIbHOMY MPHUHITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYeCKoe MpUOOIlIEeHUE
oOy4Jarommxcs K CaMOCTOSTENbHOW MO3HABATEIbHON AESATENBHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHNUIO 00yYarOIIUMHUCS
ONbITa Pa3HOOOPA3HOM NEATEIbHOCTH, IMO3HAHHUS WU CAaMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYCHUE IS
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

— (opmupoBanne oOmelH (QyHKIMOHATIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJI€ YMEHUH OOBSACHATh W OLEHHUBATh SIBICHUS
OKPY>KaIOLIEro MHUpPa, WCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YUYECHHUU
XUMHUHU, NPUMEHSTh HMX MpPH pElIeHWHW NpoOJeM B TOBCEIHEBHOM >KU3HH H
TPYAOBOM JIEATEIBHOCTH;

— (¢opmupoBaHHEe Yy OOy4YaroIIMUXCAd T'yMAaHHUCTHYECKHX OTHOIUEHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY WM TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEHW IPUPOIHON CPELBL;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIMTAHUID Ha OCHOBE YCBOEGHMS OOIIEYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(uUiIs M HANPaBIEHHOCTH JalbHEHIIETOo
oOy4eHusl.

OOmee 4YMCIO YacoB, OTBEACHHBIX MJIs M3YYEHUS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 vacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibLHbIE XUMHUYECKHE TOHATHS

IIpenmer xumuu. Posib XuMHUM B KW3HU 4YellOBEKa. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOMax Mo3HaHWs B XMMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3esieHust CMECei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAasi aTOMHas —Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 105 XUMHUYECKOrO 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €AWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

@u3NYeCKue U XUMHUYECKHUE SBJIICHHUS. XUMHUUYECKasl PEaKus U €€ IPU3HAKU.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUN (COCTMHEHHUS, Pa3JI0KECHHUS, 3aMEIICHUsI, 0OOMEHA).

XumuuecKkuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBuiaMu paboThl B JabOpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(U3NYEeCKMX CBOWCTB OO0pa3IlOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJACHUEC
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCALUsI BOJbI) M XUMHUUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUMN, HAOII0ACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoACCTBHE Keje3a ¢ pacTBopoM conu meau (1II),
M3yUYeHHE CIOCOOOB pa3/eICHUs] CMECEi: ¢ MOMOIIBI0 MarHuta, (puibTpoBaHUE,
BbIIIApUBAaHUE, JUCTUIUISUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
colv, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUS  OIIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENEH MOJEKYJ
(ILIapocTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35eMEHT U mpocToe
BeniecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3MUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. I[lpumenenue kucnoponaa. CrocoOsl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIOTponHast MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XUMHUYECKOM peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTBo. HaxokaeHue Bogopona B
npupojae, GU3MYECKMe M XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CII0COOBI
nony4yeHust. Kucnotsl u comnm.

MonspHbiii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BOAbL. Boma kak pactBopurenb. PacTBOpSL
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J14 BEMIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie U B KU3HU 4YeJIoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEeHHE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCcuaos.

OcHoBanus. Knaccudukanust ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinotr. dOuszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
Ilonydenue KuUCIOT.

Conu. Homenkiarypa cosieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpallleHusl TopeHust (Mmoxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE W M3YUYCHHE
CBOMCTB BOJOopojAa (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOYKHO HCITIOJIb30BaHUE BHJIEOMATEpUaoB), HaOIOJAeHHE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHHE OCOOEHHOCTEW pacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEpPHAIIOB),



HCCJEIOBAHUE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IWYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemeHToB JI. U. MenpgeseeBa. Ctpoenne aromMoB. XUMHYECKAsl CBA3b.
OxucaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKH KJIACCU(DUKAUMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumudeckux 3iaeMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €0 MOoJIoKEHUIO B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAss M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchbl OKMCIEHNsI U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEHIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUSA).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAy4YHBIN (DakT, rumoresa, TeOpwHs,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM D3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCALIUXCA K Pa3IUYHbIM KjaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3zaTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AJIEKTPOHHOTI'O OanaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHW3M IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U cla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl IPOTEKaHUsI PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMUA KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklUH pa3ioKEHHs, COSUHEHUs), pacllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKkIUMd Ha HOHBbI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl U MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeNneHu OoKkucieHus. CTpoeHue u (PU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aUMOJENCTBUE C MeETaJlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpPUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeillune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOITHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUUECKHE cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00IIME  Kak
NpeJCTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeakllvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO Croco0a IMOJIyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢busnyeckne U XumMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHenune. Coinu aMMOHUS,
uX (QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPY KaloIIEel Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arps3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
ajoTponHeie Moaudukanuu dochopa, GU3MUECKUE U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckne U XUuMUUECKUE CBONUCTRA,
nosryyenue. Mcnoas3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YIOOPEHUM.

Oo6mast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpoHd,  auIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPaHEHHUE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOr0 TOTEIUICHUS KIUMaTta, MMapHUKOBBIN
s dext. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTRBA,
nmoJiydeHrue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIECH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTh),
MPOJIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoaax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojae. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpoUTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJI0ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepbl W €€  CcoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEJECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE UM H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moienen
KPUCTAIMYECKUX pEIIETOK anMaza, Tpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTras3a, MojJydyeHHue, COOMpaHue, pacrio3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeTMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpO€HME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe IIeOYHBIX METANIOB U HX
COEeIMHEHU.

IllenoyHO3eMENIBbHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJEHUE B rpupoae. PU3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHHUsS KaiblUs (OKCHIA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AuroMuHUN: onokeHue B [lepruoinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuE aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucreme XMMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B npupoac. Pusmyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcu bl 1 comu xxenesa (11) u sxenesa
(III), ux cocrtaB, CBOWCTBA U MOTYYEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTATOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpusi C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJIEOMATEPUAIIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(I) u xenesza (II1), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud ¢ KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxueimue
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYXKAKOIIAA cpea

BemectBa u marepuaibl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorrs mpu
XUMHYECKUX OKOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpY’Kalomled cpeabl (MpeaenbHas J0omycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumun B penieHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMAPHUKOBHIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4EeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCHUTATEIILHOMN JAEATEIBbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMH B
oOIIecTBEe MpaBUJaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYarOIINXCA.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPaXXAlOT  TOTOBHOCTh  OOyYaromuUxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM TIO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAMA U
pacIIMpEHUE OIbITA JEATEIBHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS

LIECHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOW HAYKH B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HHGOpMAIHE O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW,  TBOPYECKOM M JAPYTHX  BHJAX
JESTENHbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHN MACSTEIBHOCTU MPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AUMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoLEcce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEACHHWE W TOCTYIIKM CBOMX TOBAapUIIEH C MO3ULHUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEHIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH W COCTABISIOLIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC IJII OOBSCHEHHS HaOII0JaeMBIX IIPOIICCCOB U SIBJICHUH,
MO3HABATEIbHOM, MH(OPMAIMOHHOW M YHMTATEIbCKOW KYJIbTYphl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4yeOHBIMU TEKCTaMU, CIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEAOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOydYeHHUS B
JlaJIbHEUIILIEM;

4) popMupoBaHKs KYJIbTYPHbI 310POBbS:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

5) TPYyA0BOIr0 BOCIIMTAHMSA:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUW IO XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢bu3znyecKkoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBuII 0€30I1aCHOTO MOBEJACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTHYECKOM KYyJIbTYphbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTed WX PEeIICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUST OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATUX NMPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOU



HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC y4eOHbIC eiCcTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTUBHbIC, PETYyJATUBHbBIE), KOTOpbIe OOecrneyuBaoT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUU
3HAHUMU: PACKPHIBATh CMBICI XUMHUYECKUX MOHSITUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
HOHSTHS JJIs1 OOBSICHEHUS OTACJBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIui,
YCTaHaBJIMBATh MNPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUSA (MHAYKTUBHbBIC, N€IYKTUBHbIE, 10 AHAJIIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATHh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJb3yEMbIE B XHMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmylna u ypaBHEHHE
XUMUYECKOW PeaKIuu — MPU PElIeHUU Y4eOHO-I03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISITE U XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKITHi,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHUIO, OPraHU3AMU M MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POPMYIUPOBaATH 000OIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIETOBAHUS, COCTABIISITH OTUET
0 MPOJIETIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



yYMEHHE NMPUMEHSITh Pa3IUYHbIE METOJbl M 3allpoChl NMPHU TOUCKE U OTOOpe
uHGOPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIa, MPUOOPETEHHE OIbITA B
o0lacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMY TpeAcTaBieHus] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOHl u
UCCJIEIOBATEIBCKON ACATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIMIeH MPHPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHMBeEpPCcAJIbHbIE YUeOHbI€e 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe jauajgora U (Wiu) JUCKYCCHH) IO
CYHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BHITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TPEJCTaBIATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAILUIO
pe3ybTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  NpU  PEIICHUH
BO3HMKAIOLIMX NpOoOJieM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEWCTBUH, ONpelNeleHHe KpPUTEpUEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATeNLHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSTh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJTy4YEHHUs! HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHHIA.

INPEJMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padouei mporpamMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



NeHCTBUH, crenupuyecKue Il MPEeIMETHOM 00JIacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  TOJYYEHHIO HOBOTO 3HAHUA, €ro HHTEPHpPETAINH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUIX.

K xoHiy o0yuenus B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaTb CMBICI OCHOBHBIX XMMUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEILIECTBO, CMECH
(omHOpOAHAs M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUSI, XUMHUYECKasi peaKuus, KiIacCUu(PUKaius peakiuil: peaxiuu
COCIMHEHUSA, PEaKIUU Pa30KEHUs, PEAKIUU 3aMENICHUs, PEaKiuu
oOMEHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM PPEKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PAJAUYC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS WM HEMOJSAPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAaIs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHSITHA U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEILECTB U X MPEBPAIICHU;

e HCIOJB30BaTh XHUMHUYECKYI0 CHUMBOJUKY JJIi COCTaBieHUs (Qopmyl
BEILECTB M YPABHEHUI XUMHUUYECKUX PEAKIINIA;

e ONPEACNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKWUCIICHHS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTDh BELIECTB K ONPEACIEHHOMY KJIACCy COECIMHEHHMN I10
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT W HOHHAasg) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cmbich [lepuoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJ0XKeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyo Gopmy Ilepuonnueckon
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», mMansie u
OOJIbIlIME TEPUOJbI, COOTHOCUTH OOO3HAYCHHUs, KOTOPhIE HUMEIOTCA B
tabmune «llepmomuueckas cucrtemMa XxuMmudeckux diemeHToB [J[. U
MeHneneeBay C€ UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0llee YUCIO0 ANEKTPOHOB
U pacrpeesieHle UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YUYaCTBYIOUIUX B PEAKIIUU
BEIIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIK/Iasi OMUCAHUE TTPUMEpPaAMH MOJIEKYJISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TMPEBpAIECHUNA B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON peaKInu;

MPUMEHSITh OCHOBHBIC OIEpPallUd MBICIUTEIBHON AESTEILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, KiIacCH(pUKAIHUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJIsi M3Y4YEHUS CBOWCTB
BEIIECTB U XHUMHUYECKMX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCICPUMEHT
(peaJibHBII 1 MBICIICHHBIN );

CleIoBaTh  NpaBWJIaM  TOJIb30BAaHUST ~ XMMHYECKOW  TOCYIoM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWjaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJA), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;mrakmyc, heHondTarenH, METUIOPAHXK U JIPYTHE).

K xoH1y 00yueHus B 9 kjacce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHUOH, NPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHMS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIIOBOM 3 PeKT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  PAcTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, 3JIEKTPOJIMTHYECKAS] JUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, Karaau3arop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE W  BOCCTAHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIIMYECKas), KpPUCTAIIMYECKass peleTka, KOpPpOo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOM pEaKUHUH, NPEAEIbHO JOIyCTUMAas
koHueHrtpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHUH U
MIPUMEHATH T MOHITHUS MPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIS COCTaBleHUS (HOpMYyI
BEILECTB M YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYeCKas) B HEOPTaHMYECKHX
COCIMHEHUAX, 3apsi]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpelbl B
BOJIHBIX PAacCTBOPaxX HEOPraHUYECKUX COCAWHECHUH, TUI KPHUCTATUTUMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBATH M XapaKTEPU30BATh
Tabnuuynyo (opmy Ilepuoanmdeckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg moarpymma (A-Tpynma)y W «mobodHas
noarpynmna (b-rpymnma)», maneie u OoJiblliM€ TMEPHOJIbI, COOTHOCUTH
0o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] sapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DBJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTHA B M3MEHEHUW CBOMCTB 3JIEMEHTOB M UX COCAUHECHUMN B
npeieNiax MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIAy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIEHUs
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CHeUpUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsi OMNHCAHUE
MpUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMUYECKHUX PEaKIN;

COCTaBJSATb YPABHEHUS DJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMHA HOHHOIO



oOMeHa, ypaBHEHHUS peaKkluid, MOATBEPKIAIONMUX CYIECTBOBAHUE
TEeHETHYECKOU CBSI3U MEXK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEACTBOM COCTaBIIECHUS SJIEKTPOHHOTO OamaHca STUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX [MPEBPAIICHU B Pa3IMYHbIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJISAPHYIO MAacChI
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coON0JaTh  MpaBUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaTopHbIM  00OpYy/IOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB IO TOJIYYEHHUIO H COOMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUIA-, OPOMHU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiumkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTENbHOCTA — aHAJU3
W CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMATU3alluI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — 11 M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIuid, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHHUS —
HaOJI0ICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBo uacoB
Ne HanmMeHoBaHMe pa3jeioB U TeM DJIeKTPOHHBIe (HU(POBHIE)
Kontpoabubl | IlpakTuuecku
n/n NMPorpamMMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
e padoThI e padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
Xnumusa — BakHast 001acThb
1.1 €CTECTBO3HAHUSA U IPAKTUUYECKOH 5 2 bubmorexa LIOK
' p https://m.edsoo.ru/7f41837¢
EATEIIBHOCTH YEJI0BEKA
bu6mmoreka [IOK
1.2 BemecTBa 1 XUMHUECKHE PEAKITAN 15 1
B peaxt https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Pa3znen 2. BaxxHelinue npeacraBuTe/ M Heop

rFraHH4YeCKHX BelIEeCTB

21 Boznyx. Kucnopon. [lonsitue 06 6 bu6mmoreka [IOK

' OKCHIaX https://m.edsoo.ru/7f41837¢
27 Bonopoa. IlonsiTue o kuciorax u 2 1 bubnuoreka [JOK

' COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmuotexa LIOK

' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 1 1 bubmuorexa [[OK

' HEOPraHUYECKUX COEAUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Pa3znen 3. Ilepuoanyecknii 3axon u [lepuoanyeckas cucremMa xumudeckux iemeHToB JI. U. MenaeneeBa. CTpoeHue aTOMOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHTEIbHbIE PC€aKIuu

3.1

[Tepronuueckuii 3aKOH U

7

bu6mmoreka [{OK




[Tepuoanueckas cuctema
XUMHYECKUX djemeHnToB /I, U.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢

XUMHYECKasT CBA3b.

bu6mmoreka [{OK

3.2 OxmcnmTessHo- 8 https://m.edsoo.ru/7f41837¢

BOCCTAHOBUTEIIbHBIE PEAKITNU

bu6mmoreka [{OK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa [{OK

p p https://m.edsoo.ru/7f41837¢
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9 KJIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3iejioB U TeEM (uudpoBbie)
Ne i/m P KonTpoabn IIpakTHyeck op
NPOrpamMMbl Bcero o0pa3oBaTeJbHbIE
ble padoThI He padboThl
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCcKHe PeaKINU
11 [ToBTOpeHue u yrayOnenue 3HaHUH 5 1 bubnuoreka LIOK
. OCHOBHBIX Pa3/ieIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs AUCCOLUAIIHSL. 2 | | bubnuorexa [JOK
' XUMHUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO0m1ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka LIOK
' anemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO0m1ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 Bubmmorexa [JOK
' TPYHIBL -ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTITBL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynmnsl. Yriaepona u 8 | 2 bubmorexa OK
' . Py ) POl https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COECIUHEHUS




Hroro no pazneny

25

Pa3gena 3. Mera/uIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmpe CROACTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiinme MeTamisl 1 UX COSTUHEHUS 16 https://m._edsoo. ru/Tf41 2636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 oKpyKamomas cpeaa
4.1 BemiecTtBa 1 MaTepuansl B JKU3HU YEJIOBEKA 3 bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa TOK
p p https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIJTIAHUPOBAHHUE

8 KVIACC
Kosnn4yectBo yacos DJIEeKTPOHHBbIE
JlaTa
Ne T Kontpoas | IlpakTnuec un¢poBbIe
eMa ypoka usyude
n/n Bcero HbIE KUue — 06pa303aTe.m>Hble
padoTbI padoThbI pecypcebl

) [Ipenmer xumuu. Ponp xuMuu B KU3HU | bu6mmoreka [IOK
yejioBeka. Teja u BemecTBa https://m.edsoo.ru/ff0d210c

2 IlonsaTue o MeTomax MO3HAHUSI B XUMUU 1 bubnmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas pa6ora Ne 1 «IIpaBuna paboTsl
3 B J1a0OpaTOPUU U IPUEMBI OOpaILEeHHS C 1 bubnmorexa [IOK
patop p partt https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHHEM)

4 Yucteie BemecTBa U cMecH. CIIocOObI | bubmuoreka [JOK
paszerncHus cmecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PazneneHue

5 cMmeceil (Ha mpuMepe OYMCTKH TOBapEHHOMN 1 bubmmorexa [JOK

p p p https://m.edsoo0.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
A 1

6 TOMBIH MOJICKYJIBI https://m.edsoo.ru/ff0d2a6e

. XUMUYECKHE 3JIEMEHTHI. 3HAKU (CMBOJIBI) 1 bubnmoreka [JOK
XAMHUYECKHX IJICMCHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U c10KHBIE BEIIECTBA 1 bubnmorera [TOK

p B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJEKYIISIPHOE YUESHUE 1 bubnmorexa [TOK

YIIPHOC Y https:/m.edsoo.ru/f0d2d50
10 3aK0H ITOCTOSIHCTBA COCTaBa BEILIECTB. 1 bu6mmoreka [IOK




Xumunyeckas popmyina. BareHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENIbHAS aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNnbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XHMUYECKOTO 3JIEMEHTA B bubnunoreka [JOK
COCIMHCHUU https://m.edsoo.ru/ff0d350¢
13 KonunuecTtBo BeniectBa. Mosb. MonsipHas bubnnoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®OU3NUEeCKUE U XUMUUYECKHE SIBIICHUS. bu6mmoreka [{OK
XuMHYeCKast peaKIius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs NPOTEKAHUS bubnnorexa [IOK
XUMHUUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUSI MACChI BEIICCTB. bubnmnoreka [JOK
XVMUYECKUE YPABHCHHUS https://m.edsoo.ru/ff0d3b88
17 Brraucienus: komuecTBa, MacChl BEIIECTBA 110 bubmuoreka [JOK
YPaBHEHUSIM XUMHUYECKUX PEAKINN https://m.edsoo.ru/ff0d5708
Knaccudukanust XuMuueckux peakuui
18 (coe I/IHq;HI/IH a3JI0KEHUSI 3a1\1/je CHUS bubmorexa HOK
g P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnuKIoneaucT. O600eHNE U bubmorexa HOK
H AT, H;I https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alMs 3HAaHUI
20 KonTponbnas pabota Nel no teme «Bemecta bubnuorexa [JOK
U XUMHUYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razoB. CoctaB Bo3ayxa.
Y Y bubmuoreka [JOK
21 Kucnopog — 31meMeHT U TpoCTOE BEUIECTBO.

O30H

https://m.edsoo.ru/ff0d448e




dusnyeckne ¥ XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

22 )
KHUCJIOpoJia (PEeaKIuu OKUCIICHUS, TOPEHUE) httos://m.edsoo.ru/f0d46 14
[TonsTue 00 okcuaax
CriocoObl ToTyYeHus: KHCIIOPO/ia B
23 71a00paTOPUHU U MPOMBIIIIICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumMeHnenue kucnopoaa
TernoBoi 3 PeKT XMMUIECKOM peaKIuy,
24 MOHATHE O TEPMOXUMHUUYECCKOM YPaBHECHHUU bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKUX PEAKIIHIX
TommuBo (He(Th, Yroab U METaH).
25 3ar ;13Hef§14e(11;03 yxa CIIOCOOBI iro bubmorexa HOK
p AYX, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIEHUS
[Ipaktudeckas padora Ne 3 o Teme
26 «ITonyuenne u coOupanue KHCIoOpoaa bubmotera [JOK
Y o P posa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €ro CBOUCTBY
27 Bonxopon — 351eMeHT U IPpOCTOE BEILECTBO. bubnnorexa [JOK
Haxoxaenne B mpupoje https://m.edsoo.ru/ff0d4dd0
73 du3nuecKre 1 XUMUYECKHUE CBOMCTBA bu6mmoreka [{OK
Bojiopoja. [[puMenenne Bojopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1
OFFTHE O KHEJOTaxX 1 cobx https://m.edsoo.ru/f0d50d2
30 Crnioco0sl osty4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTudeckas padora Ne 4 o Teme
31 «ITonyduenne u cobupanue BoaopoIa bubmorexa HOK
Y o P AOPOAa, https://m.edsoo.ru/ff0d4{42
M3Yy4YeHUE ero CBOUCTBY
b K
32 Momnsipablit 00bEM ra3oB. 3aK0H ABOTaIpoO nommorexa 110

https://m.edsoo.ru/ff0d542e




Breruucnenus O6’LéMa, KOJINYCCTBA BCIICCTBA

33 rasa 1o €ro H3BeCTHOMY KOJIHYECTB bubmorexa HOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIH 00BEMY
Brruucnenus 00bEMOB ra3oB 110 YpaBHEHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BLEMHBIX bubnmorexa [TOK
peakdl . https://m.edso0.ru/ff0d5708
OTHOIIIEHHUH ra30B
35 dmsnyeckue 1 XUMHUYECKHE CBOMCTBA BOJIBI bubnmorexa [TOK
a https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 CocraB ocHoBanui. I1o e 00 aropa
TaB OCHOBAHIH HATH HHAMKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacwimeHnHbie 1
37 HEHACHIIIIEHHBIE PacTBOPEL. MaccoBas g0 bubmorexa HOK
B p pbl. g https://m.edsoo.ru/ff0d5b40
BEIIIeCTBa B paCTBOpE
[IpakTrueckas padora Ne 5 mo teme
38 «ITpuroToBIeHNE PACTBOPOB C ONPEIEIEHHON bubnmorexa [TOK
p . . P p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOH J10JIel PaCTBOPEHHOTO BEIIECTBA
19 KonTponbnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCupUKaIus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u xuMHU4eCKUEe CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHMsI: COCTaB, KIacCUPHUKAIINA, bubnnorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue n XMUMHUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bu6mmoreka [IOK




HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue 1 XuMHU4YECKHE CBOMCTBA KUCIIOT bubmorexa OK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnmoreka [JOK
MOJyYEeHUS, XAMHUECKHE CBONCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
47 AKCTIEPUMEHTAJIbHBIX 33724 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 ['eneTndeckast CBsI3b MEXKIY Ki1accaMu bubnunoreka [JOK
HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001eHre 1 cucTeMaTU3aIs 3HaHUI
m 8 https://m.edsoo.ru/00ad9cb2
50 Konrtponsnas padora Ne3 no reme "OcHOBHBIE bubmuoreka [IOK
KJIaCChl HEOPTaHUYECKUX COCTUHEHUIA" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KIacCCHPUKAITUI
51 XUMUYECKUX AeMeHTOB. [lonaTue o rpynmnax bubmmorexa [JOK
) Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuonnueckas
52 CHCTeMa XUMHYECKHUX 3aeMeHToB 1. U bubmorera [JOK
S https://m.edsoo.ru/00adas52¢c
Menneneena
53 Ilepuopsl, Tpynmnel, TOATPYIIBI bubmorexa HOK
PHOJRL, TPYITIBL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SJIEP. bubnuorexa [JOK
H3otorms https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB
. bubnuorexa [JOK
55 aneMeHTOB [lepronnueckont cuctemsl /1. H.

Meunneneena

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XUMHWYCCKOI'O 3JICMCHTA 110

bu6mmoreka [IOK

56 ero noJyioxkeHuto B [lepronnueckoil cucreme httos://m.edsoo.ru/00adag24
J. 1. MeHnaeneeBa
3navenue [leproanyueckoro 3akoHa s
57 a3BUTHS HayKd W npaktuku. 1. 1 bubmorera [JOK
p Y B p . v https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIHU, M€1aror 1 rpaxJIaHuH
Pesepsusblil ypok. O000IIIEHE 1
58 CI/ICTEMaTI/BZpI/ISI 3Hanui / Beepocceuiickas bubmmorexa LHOK
1 p https://m.edsoo.ru/00adb33c¢
MpoBepoyHas pabora
KonTponbnas padora Ne4 no teme «CtpoeHue
59 aroma. XuMH4deckas cBsA3b» / Beepoccuiickast buGnnorexa [IOK
) p https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
DNEeKTPOOTPULIATEIBHOCTh ATOMOB bubnuorexa [IOK
60
XAUMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adaab&
61 HMonnas xumuueckas CBI3b bubmmorexa [IOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas monsapHass XUMHYECKas CBSI3b bubmnorexa [IOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HemoisapHas XuUMHU4ecKasi CBsI3b bubmnorexa [IOK
p https://m.edsoo.ru/00adaab8
Bbu6mmorexa [JOK
64 C
TCMCHb OKUCIICHIA https://m.edsoo.ru/00adae28
65 OKHUCIIUTEIHLHO-BOCCTAHOBUTEIBHEIE PEAKIIAHN bubmmorexa LHOK
peakdl https://m.edsoo.ru/00adb076
66 OKUCIUTEIN U BOCCTAHOBUTEIU bubmmorexa [OK
https://m.edsoo.ru/00adb076
67 PesepBHbIil ypok. O6001IeHHE 1 bubmuorexa [JOK

cHCTeMaTHu3alus 3HaHUH 110 TeMe ((CTpOCHI/Ie

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




atoMa. XUMHYECKasl CBSI3b)
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PesepBubIil ypok. O6001eHIE 1
crucTeMaTu3auus 3HaHUI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacos 1 JIeKTPOHHbIE
ara
Ne Konrtpoan uudposbie
Tema ypoka Ipakruyec U3Yy4YeH
n/n Bceero HbIC o0pa3oBaTe/ibHbIE
KHe padoTpl | MA
padoThbI pecypcol
[Tepuonnueckuii 3akoH. [leproanueckas
| cUcTeMa XMMHUYECKuX 351eMeHToB J1. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
02 (i (0):!
3 Krnaccudukanus u HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKON CBSI3U U TUITBI | bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «[ToBTOpEHUE U yriryOneHne 3HaHUH 1 1
OCHOBHBIX Pa3J/IeJIoB Kypca 8 Kiacca»
6 Knaccuukanus XuMuueckux peakiui no | bubnuorexa [IOK
Ppas3INYHBIM IpU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMHYECKOUN peaKInu.
7 [ToHsiITHE O TOMOTE€HHBIX U T€TEPOTrE€HHBIX 1 brbmmorexa [OK
P https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.
2 @DakKTOopHl, BIUAOLINE HA CKOPOCTh 1 bubnuorexa [JOK

XHUMHYECKOU PE€AKIUMU U IMMOJTOKEHUEC
XUMHYCCKOT'O paBHOBECUA

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




OKHUCITUTEIbHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [{OK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 27IEKTPOIUTUYECKON JUCCOLMALINH. bubnnorexa [JOK
CuiibHBIE U CJTa0bIe JIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHHS PEaKITHM bubmorexa HOK

yp peaxtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIOT M OCHOBAaHUM
12 B CBETE IIpEJICTaBIICHUN 00 bubmorera [JOK
et N https://m.edsoo.ru/00add5d8
BJIEKTPOIUTUYECKON AUCCOIUALINHI
XUMUYECKHE CBOMCTBA COJICH B CBETE
13 [IPEJICTABIICHUI 00 3JIEKTPOJIUTHUECKOM bubmorexa HOK
pel P https://m.eds00.ru/00add8b?
JIACCOIAAIIN
14 IlonsTrE 0 TUAPOIN3E COJICH bubmorexa [JOK
AP https:/m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O06o006meHne 1 cucTemMaTr3a 3HaHUN
HHCHHC I CHCTEMATHSAII SHAHIHT https://m.edsoo.ru/00addd12

16 [IpakTuueckas pabora Ne 1. «Pemienue bub6nmorexa [IOK
JKCIIEPUMEHTAJIBHBIX 33]1aWD) https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o reme

17 «DIEKTPOJINTHYCCKAsT TUCCOLHAIAS bubmorera [IOK

P a AT https://m.edsoo.ru/00addecO
XUMHUECKHE PEAKIIUU B PACTBOPAX)

18 OO01mas xapakTepuCcTUKa raJOreHOB. bubnnorexa [JOK
XHMMHMYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopopoaopoa. ConsiHas KUCIOTa,

19 XI/IME‘IGCKI/I: CBOICTBA, ITOJyYCHHE bubmotera [JOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
20 [IpakTueckas padota Ne 2 o Teme bubmuoreka [JOK

«ITonmyueHue COMAHOM KUCTOTHI, U3yUCHUE

https://m.edsoo.ru/00ade348




€€ CBOICTBY

Bremaucnenusd 1o YPaBHCHHUAM XUMHNYCCKUX

bu6mmoreka [IOK

21 €aKI1i, €CIIM OJUH M3 PEarcHTOB JaH B
bead A P A https://m.edsoo.ru/00ade488
M30BITKE
) OO6mras xapakTepucTuka 3eMeHToB VIA- bubnnorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnotponHble MOAU(PUKAIIIHN CEPBI.
23 Haxon(p €HHE Ccepbl H(I;é coe I/IHGII){I/Iﬁ B bubmmorexa LIOK
A P ;H https://m.edsoo.ru/00ade64a
pupoie. XMMHUYECKHE CBOMCTBA CEPBI
24 CepoBoaopo, cTpoeHue, hu3ndeckue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (bU3MUecKre U XMMHUYECKHE CBONCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHWMHYECKUE PEAKIIUH, JIEIKAIUE B OCHOBE
2% MIPOMBIIIJIEHHOT'O CII0C00a MOJIy4YeHuUs bubnnorexa [JOK
CEpPHOM KHUCJIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KalolIeu cpeibl COETUHEHUSIMU CEPhI
7 Beruucnenue MaccoBoM J0JIM BBIXO/2 bu6mmoreka [IOK
NPOAYKTA pEaKUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTUKa 3JIEMEHTOB V A-
)3 rpynnsl. A30T, pacipocTpaHEHHE B bub6nmoreka [IOK
IpUpoJe, (PU3NIECKUE U XUMHUECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero pu3nUecKue U XMMUYEeCKHe bu6nuorexa [IOK
CBOMCTBA, IIOJIy4YEHUE U IPUMEHECHHE https://m.edsoo.ru/00adf004
30 [Ipaktuyeckas padora Ne 3 o Teme bub6nuorexa [IOK

«HOJ’Iy‘ICHI/Ie aMMHaKa, HI3y4YCHHUC €TI0

https://m.edsoo.ru/00adf180




CBOMCTB)»

A30THas KucioTa, e€ pusnueckue u

bu6nuoreka [JOK

31
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS
1 B KQ4€CTBE MUHEPAIbHBIX YI0OpEHUH. bubnnorexa [JOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYKaAIOLIEH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHHUSIMU a30Ta
dochop. Okcun dpocdopa (V) u pochopuas
33 KHCTOTa, GU3NYECKUE U XUMUIECKHE bubmorexa HOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJyYEHUE
Hcnonb3oBanue ¢pocdaToB B KauecTBE
34 MUHEPATBHBIX YI00peHuid. 3arpsi3HeHue bubmorexa HOK
P . YA00P 24P https://m.edsoo.ru/00adfc20
NIPUPOIHOH cpenbl hocharamu
15 Yruepon, pacupocTpaHEeHUE B IIPUPOLE, bubnnorexa [JOK
(bU3HIeCcCKre U XMMHUYECKHUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux GU3UIecKue u
16 XUMHUYECKHE CBOMCTBA. DKOJIOTMYECKUE bubnuorexa [JOK
po0GJIeMBbI, CBSI3aHHBIE C OKCHUJIOM yIJIepoja https://m.edsoo.ru/00adfebe
av)
37 VYronpHas KUCIIOTA U €€ CONu bubmorexa HOK
https://m.edsoo0.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme
38 "[lTonydyeHne yriekucioro rasa bubmorexa HOK
Y Y ) . https://m.edsoo.ru/00ae027¢
KauecTBenHas peakius Ha KapOOHAT-HOH
[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa HOK
p https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIJIepoaa
40 Kpemuuii u ero coeguHeHUst bubnuorexa [JOK




https://m.edsoo.ru/00ae080a

[IpakTrueckast pabota Ne 5. Pemenue
OKCTIEPUMEHTANIFHBIX 337124 110 TEMe

bu6mmoreka [{OK

41 .
«BaxkHelmme HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUSY
Kontponbnas padota Ne3 mo teme
. bubnuorexa [JOK
42 «Bakuenme HeEMETaAJUIEI U UX
https://m.edso0.ru/00ac0e18
COEIIMHEHUSY
OO6mras XxapakTepruCTUKa XUMHYECKUX

43 3JIEMEHTOB — METAJUIOB. MeTaimnyeckas bubnuorexa [JOK
CBA3b U METaJNINYECKast KpUCTAIINIeCKas https://m.edsoo.ru/00ael103e
peméTka. Gu3nueckre CBOMCTBA METANIOB
XHUMHUYECKHUE CBOMCTBA METAJIIOB.

44 DIEKTPOXUMHUYECKUI PSII HAIPSOKEHUI buGnnorexa LIOK

B p p https://m.edsoo.ru/00ael156
METAJJIOB
O6111e crocoObl MOMYyYeHHUs METALIOB.

45 CmuiaBbl. BerunciieHus o ypaBHEeHUSIM bubnnorexa [JOK
XUMHUYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

46 IlonsaTre o KOppo3UU METAIIIOB buGnnorexa LIOK

pp https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47 €JI0YHBIE METAaJUIbI
m https://m.edsoo.ru/00ae14b2

48 OKcHUAbl U TUAPOKCHUALI HATPUS U KA bubmorexa LHOK

P p https://m.edsoo.ru/00ae14b2

49 [llemouHO3eMeTbHBIC METAIIIBI — KaJIbIHHA 1 bubmuoreka [JOK
Maruum https://m.edsoo.ru/00ael5e8

50 Baxneiime coeTMHEHUS KaTbIIUs bubmuoreka [JOK




https://m.edsoo.ru/00ael5e8

51 O0001IeHre 1 cucTeMaTH3aIns 3HAHNUI
bu6mmoreka [{OK
52 JKécTkocTh BOMBI U CIIOCOOLI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ael1886
[IpakTnueckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOJIBI M METOJEI €8 bubnmorexa [TOK
" A 2 https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bu6mmoreka [IOK
54 AmroMuHAH
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHJIA U bubnnorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubanorexa IIOK
56 Keneso a
https://m.eds00.ru/00ae1d86
57 Oxcunpl, Tugpokcuabl U coym xenesa (1) n Bbu6nuoreka [JOK
xenesa (I1) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U cCHUCTEMAaTU3aLUs 3HAHUI
IIpaktuyeckas pabora Ne 7. Pemienue
59 SKCIIEPUMEHTAIBHBIX 327124 10 TEME bubnmorexa [IOK
p . A https://m.edsoo.ru/00ae3de8
«BaxxkHelne MeTaIbl U UX COEINHEHU)
Brrunciienus o ypaBHeHHSIM XUMHYECKUX
€aKIUH, eCJIM OJUH U3 PEarcHTOB JIaH B
60 EIBGBITKG WIN COLE >I<I/1Tpn UMECHU Bubmorexa IOK
P . P ] https://m.edsoo.ru/00ael1750
Brraucnenuss MacCoBOM JOJIH BBIXOJA
MPOJIYKTa PEaKLUU
61 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI
2 KonTponbnas padorta Ne4 no teme
«BakHelmre MeTaiIbl M UX COEIMHEHUS
63 BemecTBa 1 maTepuainbl B TOBCEIHEBHOM bubnuorexa [JOK




KHN3HHU 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50

64 XUMHUECKOE 3arps3sHEHUE OKPYKAIOIIEH | bubmmnoreka [JOK
cpeibl https://m.edsoo.ru/00ae4270
65 Posb xuMHM B pelIeHNnN IKOJIOTUYECKUX | bubnumorexa [IOK
npoOem https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O6001IeHNE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001eHIE 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
68 PesepBHrlil ypok. O60011eHue u 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON ITPOT'PAMMBI

8 KIIACC
Kon
npoBeps .
IIpoBepsiemble MpeAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
emoro 00pa3oBaTeILHOI MPOrpPaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsA
pe3yJbT
aTa
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHSITHUS»
pacKpbIBaTh CMBICII OCHOBHBIX XHWMHWYECKHUX TOHSTHH: aTOM, MOJIEKYa,
XUMUYECKUNA BJIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEILIECTBO, CMECh
(omHOpOHAS W HEOTHOPOHAsS), BaJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAas M
MOJIEKYJIIpHAsi Macca, KOJMWYECTBO BEUIECTBA, MOJIb, MOJSpHas Macca,
1.1 MaccoBas J0Js XUMHUYECKOTO AJIEMEHTa B COCIMHEHHH, MOJISIPHBIA 00BEM,
XUMHUYECKas peaklus, KiaccuuKaius peakiuii: peakiuu COeTUHEHHS,
peaKIMK Pa3JIoKEHUsI, PEaKIMU 3aMElICHHs, peaKIMu OOMEHa, JK30- U
SHJOTEPMUUYECKHUE PEAKIUH, TEIUIOBOK d(PPeKT peakinu, pacTBOp, MaccoBas
J10JIs BelllecTBa (MPOIEHTHAs! KOHILEHTpAIlUs) B pacTBOpe
- WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATHH H
' MPUMEHSTH 3TU MOHATHS MIPU ONMMCAHUM BEILIECTB U UX MPEBpalCHUN
13 HCITIOJIP30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJISI COCTaBJICHUs (hOPMYJI BEIIIECTB
' Y YPaBHEHUN XUMUYECKUX PEAKLINI
14 pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHS MAacCChl BEIIECTB, IMOCTOSIHCTBA
' COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUYEeHUSI, 3aKOHAa ABOTaIpO
1.5 OTIPEICIIATH BAJICHTHOCTh AaTOMOB 3JICMEHTOB B OMHAPHBIX COSTUHEHUSX
L6 KIaccu(UIMpoBaTh XUMUYECKHE peaknuuu (10 YHUCIAy U COCTaBy
' YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TeIUIOBOMY 3 dekry)
1.7 BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB
1.8 BBIYHCIIATh MAacCOBYIO JIOJIO XUMHYECKOTO »JJeMeHTa 1o QopMmylie




COCIMUHCHUA,

1.9

BBIYUCIIATH MACCOBYIO JOJIIO BCIICCTBA B paCTBOPC

1.10

IIPUMCHATb CCTCCTBCHHOHAYYHBIC MCTOAbI IIO3HAHUA — Ha6J'IIO,[[eHI/Ie,

U3MEpEeHHEe, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN)

ITo Teme: «BaxkHeilmme npeACTaBUTEIM HEOPTaHUYECKUX BEIIECTBY»

2.1

PaCKpbIBAaTh CMBICII OCHOBHBIX XHWMHYCCKHUX TTOHSTHIA: OKCHJ, KHCJIOTa,

OCHOBAHHUEC, COJIb

2.2

ONPCACIATE TPHUHAJICKHOCTH  BCHICCTB K OHpeIleJ'IéHHOMy KJ1accy

COeIMHEHMH 10 hopMysiaM

2.3

KJIacCU(DUIIMPOBATH HEOPTAHMUECKHUE BEIIECTBA

24

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KIJIACCOB, MOATBEPXKAasl ONMMCAHUE MPUMEpPAMH MOJCKYISPHBIX

YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IIPOrHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCUMOCTHU OT HX KAaYC€CTBCHHOI'O
COCTaBa, BO3MOXHOCTU HPOTCKAHUA XHUMHUUYCCKUX HpeBpaH_ICHI/Iﬁ B

PA3JIMYHBIX YCIOBHUAX

2.6

CJIeIoBaTh IIpaBUJIaM MOJIb30BaHUS XUMHUECKON MOCY10i U J1abopaTOpHBIM
o0OpyIOBaHHEM, a TaKKe IMpaBWiIaM oOOpalleHuss C BeLIeCTBaMU B
COOTBCTCTBUH C HHCTPYKIUAMU 10 BBIINTOJIHECHHUIO JIa60paTOpHI)IX
XMMHUYECKHUX OINBITOB IO MOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoOpoa M KHCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OIpPEAEIEHHON
MacCOBOM JI0J€H pPACTBOPEHHOTO BEIIECTBA, IIAHUPOBATH WM IPOBOAMTH
XMMHUYECKHE HKCIEPUMEHTHI II0 pAcIO3HABaHUIO PACTBOPOB ILEIOYEH U

KHCJIOT C TIOMOIIBI0 HHAMKATOPOB (JIAKMYC, eHONI(TaNIenH, METUIOPAHK U

JIPYTHE)

2.7

HPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKON PeaKkLuu

ITo teme: «llepuoanueckuit 3akon u llepuoanueckas cucreMa XUMHUYECKUX
snementoB J[. M. MenneneeBa. CtpoeHue aTtomMoB. XUMHUYECKas CBS3b.

OKUCITUTEIIEHO-BOCCTAaHOBUTEILHBIC pe€aKkuumn»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKUX MOHSATHH: SApPO aroma,
SJIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOUTallb, PaJNyC aToMa, XUMHUYECKast
CBSI3b, noJIsipHas u HETOJIsipHas KOBaJICHTHAs CBSI3b,
ANEKTPOOTPULIATEILHOCTh, MOHHASI CBSI3b, MOH, KaTHOH, AHUOH, CTEMEHb

OKHCJIICHUSA




3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYCCKHE 5JICMCHTBI

33

ONKCBHIBATh W XapaKTepu3oBaTh TaOmuuHyro ¢Gopmy [leproguueckoi
CUCTEMBI XUMHUYECKUX JICMCHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs MOTPYIINa
(Arpynma)» u «nobounas noarpynna (brpyrma)y, «maibie» U «OOJbIIHEY

MEePHUOJIbI

3.4

packpeiBaTh cmbicn  Ilepuommueckoro 3akona J[.MI. MeHnneneena:
JEMOHCTPUPOBATh MOHMMaHUE MEPHOJNYECKON 3aBHUCHUMOCTH CBOICTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX ITOJIOXKCHHA B HepHOﬂquCKOﬁ CHUCTEMC

3.5

COOTHOCUTH 0003HAUYEeHUSs, KOTOpble UMetoTca B Tadnune «llepuonuueckas
cucremMa xumudeckux anemeHtoB J[.M. MengeneeBa» ¢ YUCIOBBIMHU
XapaKTePUCTHUKAaMHU CTPOCHHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB H
3apsn  a1apa, oOIiee YHCIO JJIEKTPOHOB M paclpeiesieHue HUX 10

AIEKTPOHHBIM CJIOSIM)

3.6

OMPEACIIATL CTCIICHDb OKUCJICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHHUAX

3.7

OIPCACIITE BUJ XUMHYECKOH CBS3U (KOBE[J'ICHTHa}I n I/IOHHaﬂ) B

HCOPraHNYCCKNX COCIUHCHHUAX

9 KUIACC

Kon
npoBepsie
MOT0
pe3yJibTa
Ta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: «BeliecTBO U XUMHUYECKas pcaKkuus»

1.1

pacKpbIBaTh  CMBIC  OCHOBHBIX XHMHMUYECKHX TOHATUWA:  pacTBOp,
ANEKTPOIUTHI,  HEIJICKTPOJUTHI,  DJICKTPOJUTHYECKAS  JTUCCOIHAITHS,
peaKiuu HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTuMble ¥ HEOOpAaTUMBIC PEAKIIMH, OKHCIUTEIIbHOBOCCTAHOBUTEIILHEIC
peaKlMK, OKHUCIHTENb, BOCCTAHOBUTEINb, OKHCIEHHE M BOCCTAaHOBIJICHHE,
aiotpornus, aM(pOTepHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHAs, MOHHA,
METaJlJIMuecKasi), KpUCTalsIM4yeckass  pemeéTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON pCaKknuuun

1.2

HIUTIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

IMPUMCHSATH OTU IMMOHATHA ITPU OIMMCAHWH BCUICCTB U UX npeBpameHI/n‘/'I




1.3

COCTABJIATh  yYPaBHEHUS  AJIEKTPOJIUTUYECKOM JUCCOLMAlMM  KHUCIIOT,
1iesI0uei U CoJiel, MOJIHbIE U COKpAIllEHHbIE YPAaBHEHUS pEaKLUii MOHHOTO

oOmeHa

1.4

PacKpbiBaTb CYHIHOCTb  OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OajlaHca ATUX peaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU pEeaKIUU

Ilo Temam: «Hemetamnel M wux coequHeHUA» U «MeTamibl U HUX

COCANHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBaTh) OOIMIME M crHenu(HUUecKue XUMUYECKHe
CBOMCTBAa TMPOCTBIX © CJOXHBIX BEIIECTB, MOJATBEPXKAAsl OMUCAHUE
MpUMepaMu MOJIEKYJSIPHBIX W HOHHBIX YpaBHEHHH COOTBETCTBYIOIIUX

XHUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJISITb  YPABHCHUA peaKqu/I, MNOATBCPKKAAIOMIUX CYHICCTBOBAHHUC

TCHETHYCCKOM CBSI3U MCXKY BCIICCTBAMU PA3JIMYHBIX KIIACCOB
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IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOJXHOCTU TIIPOTCKAHHUA XHUMHUYCCKUX npeBpameHHﬁ B Pas3IMYHBbIX

YCIOBUSX
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cledoBaTh  NpaBWJIaM  MOJb30BaHUA  XUMHUYECKOM  MOCYIOH  H
nabopaTopHbIM 00OpYIOBaHHEM, a TakKe TMpaBuUiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH 110 BBIITOJIHEHUIO
Ja0OpaTOPHBIX XUMHUYECKHX ONBITOB IO TIONYYCHHIO M COOHMpaHUIO

ra3000pa3HbBIX BEIIECTB (aAMMHAKa U YTICKUCIIOTO Ta3a)

2.5

MIPOBOJIUTH PEAKIIMH, TTOTBEPKIAIONINE KaYeCTBEHHBI COCTaB Pa3IMUHBIX
BEIECTB: PACIIO3HABATh ONBITHBIM IYyTEM XJIOpUA-, OpOMHI, HOIUL,
kapOoHart, ¢ocdar, cunamMkar, cyabdpar, THIPOKCHUAUOHBI, KATHOHbI
aMMOHWSI, WOHBI HM3YYCHHBIX METaJIOB, IPHCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HCOPraHNICCKUX BCUICCTB

ITo Teme: «XuMHsI U OKpYXKarolIasi Cpeaar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux mnoustuid: [1JIK BemiecTBa;

KOppO3Hs METAJIIOB

3.2

IMPUMCHATE OCHOBHBIC OII€pallvn MBICITUTEIIEHOM JACATCIBbHOCTU — aHAJIU3 U
CHHTC3, CPAaBHCHUC, 0606H_16HI/IG, CUCTCMATHU3AlINI0, BBISIBJICHUC IPUYNUHHO-
CIICICTBEHHBIX CBS3CH — JJIA HU3YyUYCHUA CBOMCTB BEIISCTB M XHMHUYCCKHUX

peaKHHfI; CCTCCTBCHHOHAYYHLIC MCTOJbI TIO3HAHUA — Ha6JHO,Z[CHI/Ie,




U3MepeHHe, MOICTUPOBaHNE, SKCTIEPUMEHT (PeallbHbII U MBICIICHHBI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMUS

1

HepBOHa‘IaJ'IBHBIe XUMHNUYCCKHC ITOHATHUA

1.1

[Ipeamer xumuu. Ponb XUMHM B KU3HHM 4YEIOBEKAa. XUMHUS B CHUCTEME HayK.
Tena u BemectBa. PU3NYECKHE CBOMCTBA BELIECTB. ATrperarHoe COCTOSHHE

BCIIICCTB

1.2

Ilonsrue o MCTOJAaX IMO3HAHHA B XMMUU. YucTele BCIIECTBA U CMECH. Crioco051

pa3aeieHus cMecen

1.3

ATOMBI H MOJICKYJIBL. Xumuueckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

aneMeHToB. [IpocThie U ci0XKHbIe BeulecTBa. ATOMHO-MOJIEKYJISIPHOE YUEeHHE

1.4

Xumudaeckas (bOpMy.Ha. BanieHTHOCTE aTOMOB XHMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OtHocuTeNnbHaAs aTOMHas Macca.
OTtHOCUTEIIHHAS MOJICKYJIsIpHas Macca. MaccoBas J0JI XUMHYCCKOT'O DJICMCHTA

B COCAMHCHUU

1.5

KonnuectBo BemecrBa. Mosbs. MoinsspHas mMacca. B3auMocBsi3b KOJIHMYECTBa,
Macchl U 4HCIa CTPYKTYPHBIX €IUHMI] BeuiecTBa. Pacuérel mo Qopmynam

XMMHUYECKUX COCJIUHECHUMN

1.6

dusnueckrue U XMMHUUYECKHUE SBJICHUA. XMMHUUYECKass peakuus U €€ NpU3HAKHU.
3aKOH COXpaHEHHs MaCChl BEIIeCTB. XUMHUECKue ypaBHeHus. Knaccudukarms

XUMHUYECKUX peakluil (COeTUHEHMs, pa3I0KEeHHsI, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI MOCY0M, C MpaBUilaMu
pabotel B abopaTopuu W mpuéMamu oOpamieHuss ¢ JTab0paTOpHBIM
o0opynoBaHuEM, H3y4YeHHE M ONHcaHue (U3MYECKUX CBOWCTB 0OpPa3IoB
HEOPTaHWYECKUX BEIIeCTB, HaOmoJaeHue ¢u3ndeckux (IUIaBJICHHE BOCKA,
TasgHUC JIbJia, paCTUPAHUEC CaxXapa B CTYIIKC, KUIICHUC W KOHACHCAIIHUA BO)IBI) u
XUMHUYECKUX  (TOpeHHe CBeYHW, TMpOKaJMBaHHE MEIHOH  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHUCJIOTOW) SIBJICHHM, HAONIOJACHHE W OIMCaHUE
MPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakuui (pas3lokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHCIOTBI C XJIOPUAOM Oapusi, pa3joKEeHHE
ruapokcuna menu(ll) mpu HarpeBanuu, B3aUMOACHCTBHE XKeje3a ¢ PacCTBOPOM

conu mMeau(Il), usyuenne cnocoboB pazaeneHus cMecei (C MOMOIIbI0 MarHUTA,




¢bunbTpoBaHMe, BBIMAPUBAHUE, JUCTUIUISALMS, Xpomarorpadus), MpoBeIcHHE
OYNCTKM TIOBApPEHHOW CONM, HAONIOJCHHE U ONHCAaHUE Ppe3yJIbTaTOB
MIPOBEJICHUS OMbITA, WILTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHsI MacChl, CO3JaHHe

MojieTiel MOJIeKyY (IIapOCTEPIKHEBBIX )

Baxneiiue npeacraBuTeIM HEOPraHM4ECKUX BELIECTB

2.1

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kuciaopoa — 3jieMEHT U TMpoOCTOE
BemecTBo. HaxoxxneHue kuciopoja B mpupojae, Gu3NYecKue U XUMUYECKHe
cBoiictBa (peakiuu ropenusi). Oxcunbl. [Ipumenenne kucimopoaa. CrocoOsl
MOJIy4eHUsI KUCTIopoAa B JabopaTopud W MPOMBIIIIEHHOCTH. KpyroBopot

Kuciopoaa B npupoze. O30H — ammoTponHas MoaAUpUKALMs KHCIOpoaa

2.2

TennoBoit 3¢ ekt xumMuyeckon peakuuu, TepMOXUMUYECKHE YPABHEHUS, 3K30-
U SHAOTEPMUYECKUE PeaKMU. TOMINBO: yrojib U MeTaH. 3arps3HeHNEe BO3IyXa,

yCHUJIEHUE MapHUKOBOTO 3(pdexTa, pa3pylieHrHe 030HOBOTO CIIOs
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Bonopon — snemeHT M mpoctoe BemiecTBO. HaxoxkaeHune Bomopona B MpUPOAE,
¢u3nUecKkre W XUMHYCCKHE CBOIMCTBA, MPUMEHEHHWE, CIIOCOOBI ITOy4YCHUSI.

Kucinote! u conu
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MousipHbIii 00bEM Ta30B. Pacu€Thl M0 XMMHUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue cBoMcTBa BoAbl. Boma kak  pactBopurens.  PacTBopsl.
HacpllienHble 1 HEHACHIEHHBIE PAaCTBOPBI. PACTBOPUMOCTD BEIIECTB B BOJE.
MaccoBasgs 107 BemecTBa B pacTBOpE. XHMMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B IpHpoOAE M B KU3HU uenoBeka. Kpyroropor
BOJIBI B MpHUpPOJE. 3arpsi3HEHUWE MNPUPOAHBIX BoA. OXpaHa MW OYMCTKA

NPUPOAHLBIX BO

2.6

Knaccudukamuss Heopranudeckux coeauHeHuil. Oxcunpl. Kiaccuduxanms
OKCHJIOB: cosieoOpasyroiue (OCHOBHBIE, KHUCIIOTHbIE, aM(pOTEpHbIE) U
HecoseoOpasyrone. HomeHknarypa okcuaoB. Pu3MUecKue M XUMHUYECKHE

CBOMCTBA OKCHJIOB. ITosrydeHune okcuaos

2.7

OcuoBanms. Knaccupukamuss ocHOBaHWE: MENOYM ¥ HEPACTBOPUMBIE
ocHoBaHus. HomeHkiaTypa ocHOBaHMM. DU3MuecKue U XMMUYECKHE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUM

2.8

Kucnotsl. Knaccudpukamms xucnor. Homenknarypa kucioT. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHocth MetauioB H.H. Bekerosa.

[Tonmyuyenue xucior

2.9

Comu. Homenknartypa coseil. Ou3nueckue U XUMUYECKHUE CBOMCTBA COJICH.




[Tonydenue coneit

2.10

I'eneTnueckas cBs3b MCKAY KJIaCCaMU HEOPTaHUYICCKUX COCIMHEHUM

2.11

XVUMUYECKHI  DKCIIEPUMEHT: KAueCTBEHHOE  OINPEACICHUE  COACpIKAHMS
KHCIIOpOJla B BO3/AyX€, IOJyuyeHue, coOupaHHe, paclio3HaBaHWE U HU3YUYCHHE
CBOMCTB KHUCIOPOJa, HAOIIOCHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJOM U
yCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPALIEHUsI TOpeHus (110)kapa), 03HAKOMIIEHUE C
oOpa3naMi OKCHJIOB U OINHUCAaHUE UX CBOMCTB, MOJy4YeHHE, coOupaHue,
pacrno3HaBaHME M M3YyYEHHE CBOMICTB BOJOpOJa (TOpEHHUE), B3aUMOJICIHCTBHE
Bozopoaa ¢ okcuaoM Meau(Il) (Bo3MoXkHO MCIIOJIb30BAaHUE BUICOMATEPUATIOB),
HaOmoieHue 00pa3loB BEHIECTB KOIWYECTBOM | MOIb, HCCIEIOBaHHE
OCOOCHHOCTEM pacTBOpEHHUS BEUIECTB C pa3IM4YHON  pPacTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMPEIEIEHHON MacCOBOM J10Jiel pacTBOPEHHOTO
BEIIECTBA, B3aMMOJAEHUCTBHE BOJBl C MeTaUIaMM (HAaTpPUEM U KaJIbLUEM)
(BO3MOXKHO HCIIOJIb30BaHHE BHUAECOMATEpUAIOB), OINpEIEIIEHUE pPacTBOPOB
KUCIOT M WIEeJoYed ¢ IOMOIIbI0 HHIUMKATOPOB, HCCIelI0oBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIaccoB, HAOIOJEHUE W3MEHEHMS
OKpacKM HWHIMKATOPOB B PAcTBOpax KHUCIOT U IIeJouell, Hu3ydeHue
B3aumojeiictBus okcuga Meau(Il) ¢ pactBopom cepHON KHCIOTHI, KHCIOT C
MeTaJUTaMH, peaklMil HeUTpaanu3aluu, MoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUI,
BBITECHEHHE OJHOIO METaula JpYyruM W3 pPAacTBOpAa COJHM, pELICHHUE
SKCIIEPUMEHTAIbHBIX 3a/ad Mo Teme «BaxHellue Kiacchl HEOPraHUYECKUX

COEIMHEHUN)

[lepuoanueckuii 3akon u [lepuoanueckas cucteMa XMUMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. Ctpoenne aToMoB. XUMUYECKasi CBsi3b. OKUCIUTENHHO-

BOCCTAHOBUTCJIbHBIC pCAKIIUN

3.1

[lepBple TOMBITKH KiIaccU(PUKAIMM XUMHYECKHX O3leMeHTOB. [loHsTne o
TPYIIax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M MICIIOYHO3EMEIbHBIE METAJLIBI,
raJloreHbl, MHEpPTHBIE Ta3bl). DJEMEHTbI, KOTOpble 00pa3yloT aMm@oTepHbIE

OKCHUABI U TUAPOKCHUBI

3.2

Ilepnonnueckuit 3akoH. llepuommueckass cucreMa XUMHUYECKHX JJIEMEHTOB
.M. MenneneeBa. KopoTkonepuomHas ©  JIUHHOTEpUOAHAS  (HOPMBI
[Iepuonnueckoit cucrteMbl xumuueckux dnemeHToB .M. Menneneesa.
[Iepuonsl m rpynnsl. OU3NYECKUH CMBICT TMOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoaa U rpyurIibl 3JICMEHTA
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CTpOCHI/IC atroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. SHGKTpOHLI. CTpO@HI/Ie




JIEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 XHUMHUYECKUX 3JIEMEHTOB
IIepuonnueckon cucrems! .M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTa 1o ero nosoxkenuto B [lepuoanueckoii cucreme [I.1. Menneneena
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3aKOHOMEPHOCTH W3MEHEHMs pajuyca aTOMOB XMMHMYECKHX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpyHIamM MU IEpPUOJAM.
3nauenue Ilepmonnueckoro 3akoHa u Ilepmonnueckol CUCTEMBI XUMHYECKHUX
JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. .M. MenzaeneeB — y4€Hblld U

rpak1aHUH

3.5

Xumuueckass cBsa3b.  KoBaneHTHas (moyispHas ¥ HEMOJIAPHAsi)  CBS3b.

aﬂeKTpOOTpI/IHaTeJ'ILHOCTB XUMHUYECKHUX 3JIeMeHTOB. oHHAas CBSI3b

3.6

Crenenp okuciaeHus. OKUCIUTEILHOBOCCTAHOBUTCILHEIC pcaKkuuu. HpOI_IGCCBI

OKHCJICHHS U BOCCTaHOBJICHHUA. OKUCIUTEIIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUI OSKCHEpUMEHT: U3ydyeHue oOpa3loB BEIIECTB METALUIOB U
HEMETAJIJIOB, B3aMMOJEHCTBUE TUAPOKCUAA IIMHKA C pacTBOpaMU KHCIOT U
LIEJI0YEH, MPOBEJICHUE ONBITOB, WUIIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBHUTCIIBHBIX peaKI_[I/Iﬁ (FOpeHI/IC, PCaKIUU pa3IOKCHUA, CO@I[I/IHCHI/ISI)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

BemectBo 1 xummnueckas peakuus. [losropenue

1.1

Ilepnonnuecknii 3akoH. [leproguueckas cucrema XumMu4eckux aiemMeHToB J[.1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJEMEHTOB TMEpPBbIX TPEX MEPUOAOB, Kalus, KalbIU U HX
COCIMHEHHII B COOTBETCTBUU C IMOJOKEHUEM HJIEMEHTOB B llepmogmyeckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHUAbl XUMHYECKOM CBsI3U. THUNBI KpHUCTANIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKH
U BUJa XUMHU4YecKoil csa3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYeCKUX
BEUIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOICTBA BEILECTB,
OTHOCSIIMXCS K pa3jIM4YHbIM  KJaccaM HEOPraHWYECKHX COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukanust XUMUYeCKUX PEeaKLui M0 pa3INYHbIM MpU3HAKaM (110 YUCITy U

COCTaBy YYacCTBYIOIIMX B pEaKUMU BEUIECTB, MO TeEIIoBoMY 3ddexTy, 1o




U3MEHCHHUIO CTETICHEH OKHCJICHUS XUMHUYECKHX DJIEMEHTOB, 1O OOpAaTHMOCTH,
M0 Yy4YyacTUIO Karajausaropa). OJK30- H  JHAOTEPMHUYECKHUE  PEaKIIHH,

TepMOXUMHUYECKHE ypaBHeHUs. [IoHATHE 0 CKOPOCTU XUMUYECKOM peakiuu

1.4

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XHUMHUYECKUX peakuusx. [lonsrtue o
TOMOTEHHBIX U FeTEPOreHHBIX peakiusax. [[oHaTHe 0 XUMUYECKOM pPaBHOBECHH.
@dakTophl, BIUSAIONIME HAa CKOPOCTh XWMHUYECKOW PEAKIMH € TIOJIOKEHUE

XUMHUYCCKOTO paBHOBCCHUA

1.5

OKHCIUTENBPHO-BOCCTAHOBUTEIBHBIE  pEaKLUH, AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBiieHWe  ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX ~PEAKIMHA C HCIOJb30BAaHMEM METOMA

AJIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUUECKOW NHUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI.
Karnonsl, aHMOHBI. MeXaHU3M JUCCOIUAIMHN BEIIECTB C Pa3TUYHBIMU BUIAMH
XUMHUYECKO# cBsi3u. Ctenenp auccoruarii. CHIbHBIC U cla0ble 3JEKTPOIHTHL.
Peakiuu monHOro oOMeHa. YCIOBHUS NMPOTEKAHUs pPEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE U COKpAlIEHHBIE WOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHHUN H COJIEM B CBETE€ TPEACTABICHHH 00 SIEKTPOIUTHYECKON

Juccolnuanuu. KauecTBeHHEBIE PCaKlnu Ha NOHBI. ITonstue o TUAPOJIN3C coJien

1.7

XUMHUUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISAMHM KPUCTATUTMYECKUX
pPEmIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB M HEMETauioB (rpadura u
arMasa), CIOKHBIX BEIIECTB (XJIOpHIA HATpUs); MCCIEIOBAaHHE 3aBHCUMOCTH
CKOPOCTM XHMHYECKOM peakIuu OT BO3JCHCTBUS Pa3IUYHBIX (PaKTOPOB;
UCCIEIOBAaHUE  DJIEKTPONPOBOAHOCTH  pPAacTBOPOB  BEIECTB,  Ipolecca
JUCCOLMAIIMM  KUCIIOT, IIejode u  cosiell  (BO3MOXKHO — HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TIPOBEICHHE OIBITOB, WUIIOCTPUPYIONIMX MNPU3HAKU
NpOTEKaHMsl peakuuii HOHHOTO oOMeHa (0Opa3oBaHMe Ocajlka, BBIJCICHUE T'a3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WUIFOCTPUPYIOLIIUX NPUMEPHI OKHCINUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEaKIHi (TOpeHHE, PEaKLUH Pa3JIOKECHUS, COCTHMHCHHS);
pacro3HaBaHWE HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PeaKIUi

Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramis! 1 ux COCOAUHCHUA

2.1

OO6mass  xapaktepuctuka ramoreHoB. (OcCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIe cTeneHun okucieHus. CtpoeHue u (pu3nuecKre CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOWCTBA Ha TMpUMEpE XJopa

(B3aHMOﬂeﬁCTBHe C MCTalllaMH, HCMCTaJlJlaMU, H_[CJIO‘laMI/I). XJ'IOpOBO)IOpOI[.




ConsiHas KHCIIOTa, XUMUYECKHE CBOWMCTBA, MOIyYEHUE, NpuMeHeHue. Jleiictue
XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. BakHeMIIMe XJIOpUAbl U UX

HaxOXKJIEHUE B TIPUPOIE

2.2

OO6mas xapaktepuctuka djemMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u pusnyeckue CBOWCTBA
MPOCTBIX BEHIECTB — KHCIOpOAa U Cepbl. AJUIOTPONHBIE MOAUDUKAIMH
KHCI0opoJa U cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBONOpOA, CTPOEHUE,
¢uznyeckue M XUMu4eckue cBoMcTBAa. OKCHIBI Cepbl KakK IPeACTaBUTENH
KHUCJIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (pu3MUeckue U XMMHYECKHE CBOMCTBa
(oOme Kak MpencTaBUTENs Kiacca KUCIOT U crenupuyeckue). XuMHUECKUe
peaxkiuy, Jekallie B OCHOBE MPOMBILIUIEHHOTO Croco0a IMONy4YeHHUs CEpHOM
kucnotel. IIpumenenune. Conn cepHOM KHCIOTBHI, Ka4ECTBEHHAs peaklus Ha
cynb(ar-uon. Haxoxnenue cepel U €€ coelMHEHUN B Ipupoje. XUMHYECKOEe
3arpsi3sHEHHE OKPYXKAroMIe Cpelbl COCTUHEHHUSIMH cepbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €r0 MPEI0TBPAIICHHS

2.3

OO6mass xapakTepuctuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. A30T, paclipoOCTpaHEHUE B IPUPOJIE,
dusnyecKkue U XUMHUYECKHUE CBOMCTBA. KpyroBopot a3ora B mpupojie. AMMHAK,
ero ¢u3NYeCKue W XUMHUYECKHE CBOWCTBA, TMOJydeHHe U npuMeHenue. Conn
aMMOHHS, UX (U3UYECKUEe ¢ XUMHYECKHE CBOWCTBA, TMpPUMEHEHHUE.
KauecTBeHHast peakuusi Ha HOHbl aMMOHHUS. A30THasi KHCIIOTa, €€ MOJyYeHHUeE,
dusznyeckue W XUMHYECKHE CBOMCTBa (00IIME KaK MpeICcTaBUTENS Kiacca
KUCIOT W crnenuduueckue). Mcnonp3oBaHUEe HUTPATOB M COJIGH aMMOHHUS B
KaueCcTBE MHHEPAJIbHBIX yAOOpeHUH. XUMUYECKOE 3arps3HEHUE OKPYKAIOIICH
Cpelbl COeIMHEHUAMH a30Ta (KUCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3/1yXa, MOYBBI

1 BOJOEMOB)
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docdop, amrorpornubie Moaudukanuu Gochopa, GuzMUECKUe U XUMHUUYECKHE
cBoiictBa. Okcupn ¢dochopa(V) u dochopras xkucnora, QusnuecKkue u
XUMUYECKHUE CBOWMCTBa, moisiydeHue. Mcmonp3oBanue QocdaroB B KauecTBe

MHUHEpaJIbHBIX YA0OpeHUH

2.5

OO6mass xapaktepuctuka smeMeHToB I[VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIE CTETNEHW OKHUCICHUS.  YTIEpOJd, aJUIOTPOITHBIC
MOJTU(UKAIIMNA, PACIPOCTPaHEHHE B MPHPOJE, (HU3NYECKHE M XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriaepona B npupone. Okcuiabl yriepoaa,
X (U3NYeCKHe M XUMHUYECKHE CBOICTBA, NIEHCTBHE Ha JKUBBIC OPTaHU3MBI,

MOJIYYCHHUC U IPUMCHCHHC. DKOJIOTUYECKHE HpOGJ’IeMLI, CBA3aHHBIC C OKCHIOM




yriepona(IV); rumoresa r00aNTbHOrO TMOTEIUICHHS KIMMaTa;, MapHUKOBBIN
addekr. YrompHas KHCIOTa U €€ COJMM, WX (PUINYCCKHE W XUMHYCCKHE
CBOWMCTBa, MOJyYeHHe M TpHMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
uoHbl. Mcrnonp3oBaHue kapOOHATOB B OBITY, MEIHUIIMHE, TMPOMBIILJICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

HepBOHa'-IaJ'IBHI)Ie MOHATUS 00 OpPraHMYC€CKUX BCHICCTBAX KaK O COCAMHCHHUAX
yraepoaa (MeTaH, 3TaH, JTWIEH, AalETWIEH, 3TaHOJ, IJIMIEpPUH, YKCyCHas
kuciora). x cocraB m xumuyeckoe crtpoeHue. IloHstue o OHoIOrMUecKu
BaXHBIX BEIIECTBaX: )XMpax, OenKax, yrieBoJaXx — M HUX pOJU B JKU3HHU
yenoBeka. MarepuaabHOE€ €IMHCTBO OPraHUYECKUX UM HEOPraHMYECKUX

COeIUHEHUN

2.7

Kpemumuii, ero ¢usuueckue © XHUMHUYECKHUE CBOWCTBA, IMOJy4YCHHUE U
npumenenne. CoenuHeHus KpemHusi B mpupojae. OOmme mnpeacraBieHus o0
okcune kpemuusa(I1V) u kpemuueBoit kuciore. CUIMKATHI, UX HCIIOJIH30BAHKE B
OBITY, MEIUIIMHE, MPOMBIIICHHOCTH. BakHele cTpouTenbHble MaTepHAaIIbl:
KepaMHrKa, CTEKJIO, IIeMEHT, OeToH, »xene300eToH. IIpobiembr Ge3omacHOTO

HUCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPpUAJIOB B HOBCGHHGBHOﬁ KHN3HU

2.8

XUMHUECKUI HSKCHEPUMEHT: H3y4YeHHE O0pa3loB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEaKIMA Ha XJIOpHU-
MOHbl M HAOJIOJEHWE IPU3HAKOB HX MPOTEKAHMs; OIBIThI, OTpa)KarolLIue
¢u3nUecKkue U XUMUYECKHUE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BAaHUE BHUAEOMATEpUAIOB); O3HAKOMJIEHHE C 0OpaslamMu XJIOpPHUIOB
(raJloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXXHO  HCIIOJIb30BAaHWUE BHUIEOMATEpUATIOB); HAOIMIOEHHUE TIpoliecca
o0OyriMBaHUs caxapa IoJ JeWCTBUEM KOHLIEHTPUPOBAHHON CEpHON KHUCIIOTHI;
U3yueHHE XMMHUYECKUX CBOMCTB pa30aBIeHHON CEPHON KHCIOTHI, MPOBEIACHUE
KayeCTBEHHOM peakuuu Ha cynb(ar-MmoH M HaOIroAeHuEe MpHu3HaKa eé
NPOTEKAHUS; O3HAKOMJICHHE ¢ (PM3UUECKUMU CBOMCTBaMH a30Ta, hocdopa u ux
COCIMHEHUI (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEpUANIOB), OOpa3lamMu
a30THBIX U (ocOpPHBIX yAOOpEHUH; MOTyUYeHue, cOOUpaHue, paclio3HaBaHUE U
M3y4YEHUE CBOICTB aMMMaKa; IpPOBEJACHHME KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUSI U QochaT-uOH M U3yYeHHE NPU3HAKOB MX IPOTEKaHMS,
B3aMMOJEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEABIO (BO3MOKHO
WCIIOJIb30BAaHUE BUJCOMATEPHUAJIOB); H3yUYEHHE MoJele KpHUCTaNIMYeCKuX
pemwiéTok anmasza, rpadura, ¢yJulepeHa; O3HAKOMJEHHE C IPOLIECCOM

afcopOLuu pacTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




MMpoTHUBOra3sa, IOJY4YCHHUC, CO6I/IpaHI/IC, pacCiioO3HaBaHHUC M H3YUYCHHUC CBOICTB
YIJICKUCIIOrO0 Ta3a; IMPOBCACHHUEC KadYCCTBCHHBIX peaKuHﬁ Ha Kap60HaT- )51
CUJIMKAT-UOHbI W M3YUYCHHUEC IIPHU3HAKOB HX IMPOTCKAHUA; O3HAKOMJICHUEC C
HpOI[yKIlI/ICﬁ CHIIMKATHOM IMPOMBIINJICHHOCTHU; PCIICHUC ISKCICPUMCHTAJILHBIX

3aJa4 110 TEME «Baxneimne HeMeTauIbl 1 UX COCAMHCHMUS)

MeTamisl 1 uX COCIUHCHUA

3.1

OO0m1as xapakTepPUCTHKA XUMHUECKHUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonoxkeHuss B Ilepuonmnueckon cucreme XxXumMuueckux odnemeHtoB J[.H.
MenneneeBa u ctpoeHus: aroMoB. CTpoeHHE METAIIIOB. MeTallmn4ecKkas CBsi3b U
METaJUIMYecKasi KpUCTaUIMuecKass pemérka. OJIEeKTPOXUMHUYECKUH  psif

HaIPsKEHUN METaJNIOB

3.2

®uznyeckrue U XUMHUYECKUE CBOICTBa MeTauioB. OO0IuMe crnocoObl MOTydeHUs
MmeTasuioB. [ToHATHE 0 KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyTYH, JIOPATIOMUHHA, OpOH3a) U UX IPUMEHEHHUE B

OBITY U IPOMBILIIEHHOCTH
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[Ilenouynsle MeTauIbl: NosokeHHEe B llepuonmyeckoll cucTeMe XHMHUYECKUX
anemeHntoB .M. Menaeneesa; CTpoeHHE UX aTOMOB; HAXOXIEHUE B NPHUPOJE.
dusnyeckre 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kajusi). OKCHUIIBI U
TUAPOKCUIBI HaTpuss M KanusA. [IprMeHeHHMe WICNIOYHBIX METAUIOB U HX

COEeIMHEHUN
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[llenoyno3emMenbpHbIE  METAIbl MarHuil W KaJbLIMi:  TIOJIOKCHHE B
ITepuoanueckoit cucreme xuMuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
UX aTOMOB; HaxOXJE€HHE B npupone. PU3MUYECKHE U XUMHUYECKUE CBOMCTBA
MarHusi ¥ Kajibliusd. BakHeWme coequHEHUs Kaiablus (OKCHJI, THIPOKCHI,

comn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs!

3.5

Amomunuii: nonoxkenue B Ilepuoauyueckoil cuCTeMe XMMHUYECKHX 3JIEMEHTOB
J.W. MenzaeneeBa; CTpOCHHE aToMa; HaxXOXAeHUE B mpupoae. Duznueckue u
XUMHYECKHE CBOWCTBA alfOMUHMS. AM(DOTEpHBIE CBOICTBA OKCHIIA U THIPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenne B [lepuoanueckor cucreme XumMudeckux snemeHTon J[.M.
MenpeneeBa; CTpOGHHE aTOMa; HaxokJIeHue B npupoae. Pusmueckue u
XUMHUYECKHE CBOMCTBa xeneza. Okcuipl, ruapokcunbl U conu skenesa(ll) u

xkenesa(Ill), mx cocras, CBOMCTBA U MTOTyUCHUE

3.7

XHUMHYECKUM OKCIICPUMCHT: O3HAKOMIICHHUE C 06pa3uaMH MCTa1JIOB M CIIJIaBOB,

uX (PU3MYECKUMHU CBOWMCTBAMHU; M3YYEHHUE PpE3yJIbTATOB KOPPO3HH METAJIJIOB




(BO3MOXHO WCIIOJIb30BaHUE BUJICOMATEPUATIOB), 0COOEHHOCTEM
B3aUMOJICCTBUS  OKCHJIa KajbllMsi M HATpusi C BOJOM  (BO3MOXHO
UCIIOJIb30BAaHUE BHIEOMATEPUANIOB); HCCIEAOBAHUE CBOMCTB KECTKOW BOJBI;
mporecca TOpPEHHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BHJICOMATEPHAJIOB); TIPU3HAKOB MPOTCKAHUS KAYSCTBCHHBIX PCAKIUI HA HOHBI
(MarHmsi, Kanblus, amroMuHus, IuHKa, skenesa(ll) m sxemesza(Ill), menu(II);
HaOJIO/ICHUE U OMHCAaHUE MPOIECCOB OKpAIIMBAHMs TUIAMEHH MOHAMH HATPHS,
Kamuss M Kaublusg ~ (BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEOMATEPHAJIOB);
uccienoBanne aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHHUS M THUIPOKCHIA
[IUHKA; PEIICHNE dKCIIEPUMEHTAIBHBIX 33J1a4 TI0 TeMe «BakHeHIme MeTaIsl |

UX COCOAUHCHUA

X¥MHS U OKpy>Karolas cpena

4.1

HoBble maTepuansl U TexHosoruu. BemecrBa u marepualisl B ITOBCEIHEBHOM
KU3HU 4YelloBeKa. XUMHUS U 310poBbe. be3omacHoe MCrnoabp30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObITy. llepBas moMmoiip Mpu XMMHYECKUX OXKOTax M

OTPABJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IpPaMOTHOCTH.  XHUMHUYECKOE  3arps3HEHHE
okpyxaroriei cpenst [1/IK. Pons xuMuu B penieHu# SKOJIOTHUECKUX MPoOIeM.
[IpupoaHble WCTOYHUKU YTIIEBOJOPONOB (yrojb, NPUPOAHBIA Ta3, HE(TH),

MPOAYKTHI UX NepepaboTKH, UX POJb B ObITY U MPOMBIIIEHHOCTH

4.3

XUMUYEeCKUH OKCIICPUMCHT:. U3YUYCHHC O6p8.3I_IOB MaTCpraJIOB (CTGKHO, CIIJIaBBbI

METAJIJIOB, [TOJIMMEPHBIE MaTepUaJIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
nposepsie
MOro
TpeOoBaH
us

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'O
o0mero oopazoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O [I03HABAa€MOCTHU SIBJICHUIH MNPUPOABI, TMOHUMAHHE OOBEKTUBHON
3HaYMMOCTH OCHOB XHMMHYECKOH HayKW Kak oOOJIACTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIeld KyJbTYyphl M IPaKTHYECKOU
NEeSTeNbHOCTH  4YellOBEeKa B  YCJIOBHUAX COBPEMEHHOTO  OOIIECTBa;

IMOHMMAaHUEC MECTAa XUMHHU CPCAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJAaX IIO3HAHHA, B TOM YHUCIIC OBKCICPHUMCHTAJIBHBIX H
TCOPCTUUCCKUX MCTOJAaX MCCICAOBAHNA BCUICCTB U U3YUCHUA XUMHUYCCKUX
peaKuHﬁ; YMCHHUC HUCIOJb30BATH MOACIU JIA 00BSICHEHHS CTPpOCHUA

aTOMOB M MOJICKYII

1.3

0 cdepax npodheccHOHAIBHONW AEATENIBHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMEHHBIMM  TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha  JOCTHXKEHMAX
XUMHUYECKON HayKH, YTO MO3BOJIUT 00yUYaIOIIUMCSl pacCMaTpUBaTh XUMUIO
Kak chepy cBoel Oyaymiel npodeccruoHaIbHON AEATEIIBHOCTH U ClIeNaTh
OCO3HAHHBIN BBIOOP XUMHUH KaK MPOQUIBHOTO TpeMeTa TpH Mepexoie Ha

YpOBEHb CpeHero 001Iero 0opa3oBaHus

Bnagenne cucreMoil XMMHUYECKUX 3HAHUU U YMEHUC NNPUMCHATE CUCTEMY

XUMHNYCCKHUX 3HaHI/II71, KOTOpasd BKJIKOYACT:

2.1

BOKHEHIIINE XUMUYECKUE TTOHATUSA: XUMUYECKUH IJIEMEHT, aTOM, MOJICKYJIa,
BELIECTBO, MPOCTOE M CIIOKHOE BEILIECTBO, OJAHOPOJHAs U HEOJHOPOIHAS
CMECh, OTHOCHUTEJIbHbIE ATOMHAs M MOJICKYJISIpHAs MacChl, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIpHAs Macca, MOJSIPHBIM OO0BEM, OKCHI, KHCIOTA,
OCHOBaHHUE, COJb (CpenHsAsA), XUMUYECKasi PEaAKIMsl, peaklMu COCTUHEHHUS,
peaKuuy pasioKEHUs, PEaKIMU 3aMEIEHUs, PEaKiuu OOMEHa, TeIJIOBOM
3¢ deKT peakiuu, SK30- U IHIOTEPMUUYECKHE PEaKIUH, PacTBOP, MaccoBas

J0JI1 XUMHUYCCKOT'0 9JICMCHTA B COCAMHCHUM, MACCOBAsA JOJIA W MPOLCHTHAA




KOHIIEHTpAalMsl BELIECTBA B PAacTBOpPE, AP0 aTOMa, JIEKTPOHHBINA CIIOW
aTomMa, aroMHas OpOHWTalb, paaWyC aroMa, BaJICHTHOCTb, CTEIEHb
OKHCJICHHS, XUMHMYECKasi CBA3b, DJIEKTPOOTPULATEIBHOCTh, IOJSpHAs WU
HENOJISIPHAs. KOBAJICHTHAs CBs3b, WOHHAs CBs3b, METAJUIMYECKas CBS3b,
KpUCTalZIMuecKkass  pemérka  (aToMHasi, HMOHHAs,  MeTaJulhdecKas,
MOJIEKYJIIpHasi), WOH, KAaTUOH, AaHHUOH, OJJEKTPOJIUT U HEIIEKTPOJIUT,
ANIEKTPOJINTUYECKAs ~ JUCCOLMALUs,  pEeakUMd  HOHHOrO  OoOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaxiuu, OKHCIIUTEIb "
BOCCTAaHOBUTEJb, OKMCICHUE U BOCCTAHOBIICHUE, IEKTPOJIN3, XUMUYECKOE
paBHOBecue, oOpaTUMble U HEOOpAaTUMbIE PEAKIIUU, CKOPOCTh XUMUYECKOM

pcakuuu, KaTajansarop, HI[K, KOppO3us METAJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATralolMe 3aKOHbl XMMHMH: 3aKOH COXPAaHEHHS MAaccChl,
nepuoanyeckuii 3akoH J[.MI. MeHnneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJIpo
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TCOpHUU XHUMUU: ATOMHO-MOJICKYJIApHAasA TCOpUH, TCOpHUA

BHCKTPOHHTM‘IGCKOfl JUccomuanmmn

Brnaagenue ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKITFOUAKOLIEH:

3.1

yMEHHE MPaBUIbHO MCIOJIB30BaTh M3YUYEHHBIE BEIIECTBAa U MaTepuaibl (B
TOM YHCIIE MMHEpajbHbIE yNOOpPEHHs, METaUlbl U CIUIaBbl, MPOAYKTHI
nepepaboTKU MPUPOJIHBIX HCTOUHUKOB YTJIEBOIOPOAOB (YIJisl, IPUPOIHOTO
raza, HedTH) B OBITYy, CEJIBCKOM XO3WCTBE, HAa NPOU3BOACTBE U
NOHMMAHWE 3HAYEHUS JKUPOB, OCJIKOB, YIJIEBOJIOB [UIi OpraHu3Ma
YeJIOBEKa; YMEHHE IPOTHO3MPOBATh BIIMSHHUE BEIIECTB M XMMHYECKHUX

IIPOLIECCOB HAa OPTaHMU3M YEJIOBEKA M OKPYIKAIOLIYIO IPUPOIHYIO CpERY

3.2

YMCHUEC HHTCIPpUPOBAT XUMHUYCCKUC 3HAHUA CO 3HAHUIAMU JOPYTUX

y4eOHBIX MPEIMETOB
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HaJIM4Me OMNbITa paboThl C Pa3IMYHBIMM MCTOYHMKAMM HH(OpPMaIMH 110
XUMUAM  (HAy4yHas W HAy4YHO-TIOMYJISpHAs  JIUTepaTrypa, CJIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUE 00BEKTHUBHO OLICHHBATH I/IH(ZI)OpMaI_[I/II-O 0 BEIIECTBAxX, HX
MMPEBPAIICHUAX WU MMPAKTHYCCKOM NMPUMCHCHUN U YMCHHUC UCIIOJIB30BATH eé

AJI pCHICHUA yqe6HO-H03HaBaTCHBHLIX 3aga4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHIHOT'O amnmnapara 1 CHUMBOJIMYECKOI'O A3bIKa
XUMHHK OJ11 COCTAaBJICHUA q)OpMy.]'I HCOPraHNYCCKUX BCILICCTB, ypaBHeHI/Iﬁ

XUMUYECKUX peakluid; ocHoBaMu xuMuiyeckor HomeHkiatypsl (IUPAC u




TPUBUATILHOM)

VYMeHne OOBIACHATH CBSA3b MOJIOKEHHS DJJIEMEHTAa B HepHOHquCKOﬁ

CUCTCMC C YHMCIIOBBIMH XaPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHNYICCKHUX

5 9JIEMEHTOB (COCTaB MW 3apsa  sjupa, oOIIee YHCIO JJIEKTPOHOB),
pacrpeieiecHueM »JJIEKTPOHOB 110 SHEPreTMUYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOIOB, KA U KBTS
[IpencraBienue 0 MEPUOAMYECKONM 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
DIIEMEHTOB (paguyc aTtoMma, OJJIEKTPOOTPHUIIATEIBHOCTH), MPOCTBIX U
6 CJIOKHBIX BEIIECTB OT MOJIOKEHHS 3JIeMEeHTOB B [lepuoandeckoii cucreme
(B ManbIX MEpUOAax U TJIaBHBIX MOATPYINNAaxX) U IEKTPOHHOTO CTPOCHUS
aroma
7 YMmenue kiaccuuIpoBarh:
7.1 XHUMHYECKHE DJICMEHTEI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XMMHYECKHE PEAKIIUU
8 YMeHue onpeaessiTh:
8.1 BaJICHTHOCTh M CTCTICHh OKUCJICHHSI XUMHYECKHX DJIEMEHTOB, 3apsij] HOHA
%2 BUJ XUMHUYECKOM CBS3M M THUI KPUCTAJIMYECKOW CTPYKTYpHl B
' COCIMHEHMIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPAaX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCJIUTEJIb 1 BOCCTAHOBUTEIIH
9 YMeHne xapakTepu3oBaTh (PU3NUECKUEe U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOJ, rpaduT, aaMas, KpEeMHHUH,
9.1 a3oT, ocdop, cepa, XJI0Op, HATPHUM, KaTuil, MAaTHHUA, KaTbIHA, ATFOMIHHA,
JKEIe30)
CJIOKHBIX BEIECTB, B TOM YHWCJIE€ MX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCHUIbI U TUIApPOKCUAbl MeTamwioB [-IIA
97 rpynn, amomunus, meau (1), nunka, sxenesa (II u III), okcunel yrnepona
' (IT u 1V), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30THCTas, a3oTHas, QocdopHas, yroibHas,
KpEMHHEBasi KUCIIOTAa M UX COJIN)
9.3 MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT

HX COCTaBa U CTPOCHUSA, NPHUMCHCHUC BCIICCTB B 3aBHUCHUMOCTU OT HX

CBOMCTB, BO3MOYKHOCTb TIIPOTEKaHUs XHMHMUYECKMX TPEBpPAICHUN B




Pa3INYHbIX YCIIOBUAX

YMeHune cocTaBIIsITh MOJICKYJISIPDHBIC U HOHHBIC YPABHCHUS peaKHHfI, B TOM

10
YUCIIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUIMA
103 WUTIOCTPUPYIONIUX XUMHUYECKHE CBOMCTBA W3YUYCHHBIX KJIACCOB (TPyIIN)
. HEOPTraHWYECKUX BEILIECTB
10.4 MOATBEPKJAOIINX TeHETUUECKYIO B3aMMOCBSI3b MEKLy HUMHU
11 YMeHue BbIUUCIATh (IPOBOAUTH PACUETHI):
1 OTHOCUTEJILHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
' JIOJTII0 XMMHYECKOTO 3JIEMEHTa B COEAMHEHUN
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XUMHUYECKUX PEaKIMil U HAXOJUTh KOJIUYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WM MPOAYKTOB PEaKIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO IO3HaHUs (HAOJIOJCHHWE, W3MEpPEHHUE,
11 9KCIIEPUMEHT, MOJIEIMPOBAHKE) MPU HM3YUYEHHH BEUIECTB U XUMHUYECKUX
' SBIICHUH; yMeHUE CPOPMYIUPOBATH MPOOJIEMY U TPEIUIOKHUTH MyTH €&
pelieHus
192 0e30macHOi paboThl ¢ XMMHUYECKUMHU BELIECTBAMH, XUMHUUECKON MOCYA0N
' 1 1a00paTOpHBIM 000pPYAOBaHUEM
npaBujIaMu 0e30macHOTO OOpaleHusi ¢ BEIECTBAMH, HCIIOIb3YEMBIMU B
MOBCE/IHEBHOIN >KM3HM, MpaBUJIaMH TIOBEJIEHUS B LENsAX cOepekeHus
12.3 30pOBbSl M OKpYyXalolled NpUPOAHOW Cpeibl; MOHUMaHUE Bpeaa
(oTTacHOCTH) BO3/ICUCTBHSI HA KUBBIE OPTaHU3MBI ONPECIEHHBIX BEIIECTB,
Croco00B yMEHBILICHUS U MPEAOTBPAIICHUS UX BPEHOTO BO3ICHCTBUS
3 Hannune mnpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIICAYIOIMNUX XUMHUYECKUX IKCIIEPUMEHTOB:
M3Y4YCHUE U ONMHCAaHHWE (PU3UYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (GU3NYECKUMU M XUMHYECKHMHU SIBICHUSIMU; OIBITHI, WUTFOCTPUPYIOLIUE
MPU3HAKHU MPOTEKAHMS XUMHUUYECKUX PEaKIIHil
13.2 M3y4YeHHUE CIIOCOOOB Pa3CIICHHs CMECEi
13.3 MOJTYYECHHE KHUCJIOPOAAa W M3YYEHUE €r0 CBOMCTB; MOJYYECHHE BOJOPOJA U




H3Y4YCHHUC CT'0 CBOﬁCTB; MMOJIYYCHHUC YIJICKUCIIOIO Ia3a M H3YUCHHUE CTO

CBOICTB; MMOJy4YEHUE aMMHAKa U U3YYEHUE €r0 CBOKCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB €  ONPEACIEHHOM  MAacCOBOM  JIOJIEH

paCTBOpéHHOI‘O BCIIICCTBA

13.5

MPUMEHEHNE WHIMKATOPOB (JIakMyca, MeTWIopaHka u (eHondTanienHa)

ISl OTIPEJICIICHHS XapaKTepa Cpelibl B paCTBOPaX KUCIOT M IIEIOUeH

13.6

HUCCICIOBAHUEC M OIIMCAaHUC CBOMCTB HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX
KJIaCCOB; H3YUCHHC B3aHMOHCﬁCTBHH KUCJIOT C MCTalllaMH, OKCHIaMHK
MCTAJJIOB, PACTBOPUMBIMU W HCPACTBOPUMBIMH OCHOBAHUAMHU, COJIAMU;
IMOJIy4YCHHUE HCPACTBOPUMBIX OCHOBaHI/II\/'I; BBITCCHCHHEC OIHOI'0O METalliia
ApyrumM H3 pacTBOpa COJIM; HCCICIOBAHUC aM(bOTepHBIX CBOICTB

THUAPOKCHUAOB AJIFOMHUHUA U THUHKA

13.7

pelieHne SKCIEPUMEHTAIBHBIX 3afad 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHWYECKUX COEOUHEHUN»; «IIEKTPOIUTHYECKAsT JAUCCOLUALINSDY;
«BaxHelme HeMeTalllIbl U UX COCAUHEHUS, «BakHeHIIne MeTaibl U

HUX COCAUHCHUA»

13.8

XUMHUYECKHE JKCIIEPUMEHTHI, WUTFOCTPHPYIONIUE MPU3HAKU MPOTCKAHUS
peaxiuii HFOHHOTO 0OMEHa; KaYeCTBEHHBIE PEAKLIMU HA MIPUCYTCTBYIOIIHE B
BOJHBIX PACTBOPAX MOHBI: XJIOPHUI-, OpOMHI-, HOAHI-, CyJIbdaT-, pocdar-,
KapOOHAaT-, CHUJIMKAaT-aHUOHBI, THUIPOKCHJ-MOHBI, KAaTHOHBl aMMOHMA,
MarHus, KajiblMs, aJIOMHHHUA, kene3a (2+) u kenesa (3+), meau (2+),

[IUHKA

14

YmMmenue:

14.1

MMpCaACTABJIATH PE3YJIbTAThL OKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTclIbCTB, Fpa(i)I/IKOB n Ta6J'II/III U BBIBJIITH OMIIMPUYCCKHC

3aKOHOMEPHOCTU

14.2

YCTaHaBJIMBATL CBA3HU MCKAY pPCaJIbHO Ha6J'IIO,Z[aeMBIMI/I XHUMHNYCCKHNMH
ABJICHUAMU W MPOLECCaMH, HNPOUCXOAAIIMMHU B MAKpPO- U MHUKPOMUPE,

OOBSACHATH MMPHUYUHDBI MHOFOO6paSI/I$I BCIICCTB




IHEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHaanBHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

Uuctsie BemecTBa 1 cMecu. CriocoObl pa3jiesieHus: cMecei

1.2

ATOMBI H MOJICKYJIBL. Xumuueckue dyeMeHThl. CHMBOIBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe U CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas (bOpMy.Ha. BaneHTHOCTE aTOMOB XMMHYECKHX dJIeMeHTOB. CTeIeHb

OKHCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTelbHAs aToOMHAs Macca.
OTtHOCHUTEIIbHAS MOJICKYJISIpHAsL Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHUHN

1.5

KonmuectBo BemectBa. Mosib. MonsipHas macca. MonsipHblii 00bEM Ta30B.

BzanmocBs3b KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWHUI] BEIIECTBA

1.6

dusnyeckrue M XUMHYECKHE SBIICHUSI. XHUMHYECKas peakuusa nu eé IMPHU3HAKH.

3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMUYECKHE YPABHEHHUS

Ilepnonnueckuit 3akoH u llepuonnueckass cucTeMa XUMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoauyeckas cucreMa XuMu4eckux sneMentoB [[. 1.
Menpneneesa. Ilepuonsl u rpynmnsl. GU3HYECKUN CMBICI MOPSAAKOBOIO HOMEPA,

HOMCPOB IIEpHOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CocTtaB aTOMHBIX snaep. M3oromnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000JO0YeK aToMOB TMepBhIX 20 XUMHYECKUX DIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneena
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3aKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYECKHX DJIEMECHTOB MEPBBIX TpéX
nepruoaoB, KaJlkud, KaJlbIWA (pazmyca ATOMOB, JJICKTPOOTPHULATCIBHOCTH,
MECTATNIMYCCKUX W  HEMETAIMYCCKUX CBOfICTB) n Hux CO€I[I/IHGHI/II\/’I B
COOTBCTCTBUHM C IIOJIOKCHHCM OJIICMCHTOB B HepI/IOIII/I‘{CCKOI‘/‘I CHUCTCEMC U

CTPOCHUCM HUX ATOMOB

Crtpoenue BelmecTBa

3.1

Xumuueckass cBs3b. KoBasieHTHas (MOJdsipHAasi W HEMOJIApHAsi)  CBSI3b.

BHGKTPOOTpI/IHaTeHBHOCTB XUMHNYCCKHUX QJICMCHTOB. Honnas CBA3b.




Mertannuueckas CBSI3b

3.2

Turmbr KPUCTATINIMICCKUX pCI_HéTOK (aTOMHaH, HOHHasi, MCTaJ'IJ'H/I‘{eCKa}I),
3aBHCHUMOCTb CBOMCTB B€IICCTBA OT THIIA KpI/ICTaJIJII/I‘{GCKOfI pGIIIéTKI/I n BUIa

XHUMHUYECKOH CBI3H

Baxxueimue npeaACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemetanner u ux

COCOAUHCHNA. Mertamisl 1 uX COCIUHCHHUA

4.1

Knaccudukanus M HOMEHKJIATypa HEOPTaHUYCCKUX COCIUHCHUI: OKCHIIOB
(conmeobpazyromue: OCHOBHBIC, KHCIIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yroIiue; OCHOBaHWU (IIENOYM W HEpPacTBOPHMBIE OCHOBAHMUS);
KACIOT  (KUCIOpPOJCOACpKAIIMEe ¥  OECKUCIOPOIHBIC, OJHOOCHOBHBIC U

MHOTOOCHOBHBIE); COJEH (CPETHUX U KHCIIBIX)

4.2

duznueckue MW XHUMHYECKHE CBOMCTBaA MMPOCTBIX  BCIICCTB-HCMCTAJIJIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyecknue M XUMUYECKHE CBOMCTBA MIPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpus, Kajiusd, Marovusa U KaJlbIHd, aJIFOMHUHUA, KCIIC3a. 9HeKTpOXI/IMH‘{eCKHI>'I

PsI HAIPSDKEHUM METAJIIOB

4.4

dusnyueckne U XMMHYSCKHE CBOMCTBA BOJOPOJHBIX COCJII/IHGHI/II\/II HEMCTAJIJIOB:

XJIOpoBOAOpOAa, CE€pOBOAOPOAA, AMMHAKA

4.5

duzuueckre U XUMHUYECKHE CBOMCTBa OKCUIOB HeMeTaoB: cepel (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), xpemuaus(I1V). [Tonyuenue

OKCH 0B HCEMCTAJIJIOB

4.6

Xumnueckue cBoiictBa okcuaoB: metamwioB [A—IIIA rpynm, muuka, menu(ll) u

xenesa(ll, I1I). [Tony4yeHne okCUAOB METAILIIOB

4.7

XVUMUYECKHE CBOMCTBA OCHOBAHMI M aM(OTEPHBIX THIPOKCHIOB (HA MpUMEpe
THIPOKCUIIOB  aJlIOMUHHS, JKene3a, IuHKa). [lomyuenue ocHOBaHuil U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OO0mue XUMHUYECKHE CBOWMCTBAa KHUCIOT: XJIOPOBOJOPOAHOM, CEpOBOJOPOIHOM,
CEPHHUCTOM, CEepHOH, a30THOW, (ochHOpHOH, KPEeMHHEBOM, yrojbHOH. OcoOble
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KHCIOT.

[Tonyuenue xucnor

4.9

OO6mue XxuMHUIECKHe CBOMCTBA cpenHux coiied. [lomyuenue coseit

4.10

HOJ'IyLIeHI/IC, CO6I/IpaHI/Ie, paclio3HaBaHHUC BOJOpOda, KHCJIOpPOJdd, aMMMAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[TonyyeHne aMMuaka, cepHOM M a30THOM KUCIIOT B MpoMbllUIeHHOCTH. OO1ue




CIIOCOOBI MOJIYYCHUA MCTAJIJIOB

4.12

I'eneTnueckas cBs3b MCXKAY KilIaCCaMU HEOPTaHUYCCKUX COCIMHEHUH

XUMHYECKHUE pcakuuun

5.1

Krnaccudukanus XUMHUECKUX peakluid MO pa3inuyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(ddekTy, Mo

M3MEHEHHIO CTECTICHEH OKHUCICHUS XMMHUUECKHUX BJIEMEHTOB

5.2

TennoBoi A3pPeKT XMMUIECKON peakiy, TEPMOXUMHUYECKUE YpaBHEHUs. DK30-

1 SOHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/ILICCKI/IC YPaBHCHUA

53

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAaHOBHTEIU.
HpOHCCCH OKHCJICHHUA n BOCCTaHOBJICHMH . BHGKTpOHHHﬁ OajaHc

OKHUCIIMTEIIFHOBOCCTAHOBUTEIBHOM peakuuun

54

Teopus 37eKTpOIUTHIECKON qucconuranuu. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJINTEI. CuibHbIE U cl1a0bIe QJICKTPOJIUTHI. CreneHb Jucconnuanmumn

5.5

Peakumu moHHOTO obMeHa. YciaoBHs MMPOTCKAHUA peaKuHﬁ HOHHOI'O O6MeHa,

TIOJIHBIE U COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

Bemectea u marepuanbsl B TOBCEIHEBHOM >KM3HM 4YeJIOBeKa. be3omacHoe
WCIONIb30BaHNE BEIIECTB U XMMHYECKUX peakluuid B Ja0opaTopuu U OBITY.

HepBaﬁ nmomMouip Mpu XUMHYICCKHUX 0KOrax U OTPaBJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYKawomie cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpeAOTBpAIICHUs
[Ipenenbnas pomyctumas konueHtpauus BemiectB (IIJK). Ponp xumuu B
pelIeHUH  DKOJOTHYECKUX TMpoljeM. VYCWIeHHe mapHUKOBOro 3ddekra,

Pa3spymieHUC 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, a3ora, hocdopa, yriepoaa, KpeMHHUS U HX COCIUHEHUN B
OBITY, MEIWIIMHE, TPOMBINUICHHOCTH W CEeJIBbCKOM Xo3sicTBe. llpumeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMNA, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coeAnHeHMH. [IoHATHE 0 KOPPO3HH METaIOB, OCHOBHBIE

CII0COOBI 3alIUTBI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOUHUKH YTJIEBOAOPOAOB (Yyrosb, HPUPOAHBIN Ta3, HEQPTb),

MPOJYKTHI UX nepepadboTku (OEH3UH), UX POJb B OBITY U MPOMBIILIEHHOCTH

6.5

HepBOHaLIaJ'II)HI)IG MOHATHS 00 OpPraHM4YCCKUX BCHICCTBAX KaK O COCAUHCHUAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, allCTUJICH, 3TaHOJI, INTMICPHH, YKCYCHAas KI/ICJ'IOTa).

[Tonsitue 0 OMONOTHMYECKH BaKHBIX BELIECTBAX: JKUpax, OelkaX, yrieBoax — U ux




POJIK B ) KU3HH YCJIOBCKA

7 Pacuérnr:
7.1 o GpopmMynamM XUMUYECKUX COCTMHEHUI
7.2 Macchl (MaccoBoOil) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPAaBHEHUSIM







