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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



NEUCTBUI, BHIBl JIEATEIIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpETAllMK, MPeoOpa30BaHUI0 W TMPUMEHEHUIO B PA3IUYHBIX Y4E€OHBIX H
HOBBIX CUTYaITUsIX.

K xoH1y 00yueHus B 8 ky1acce npeIMeTHbBIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaTb CMBICI OCHOBHBIX XMMUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHAYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAIEGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJIEHMS, XMMHYECKasl peakiusi, KiacCU(pUKaIMs peakuui: peakuuu
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 W HEMNOJSpHAas KOBAJEHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAaIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEILECTB U X MPEBPAIICHU;

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

e OMNpEAENITh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX,
CTENEHb  OKUCIEHUS  BJIEMEHTOB B  OMHApHBIX  COEIMHEHMSIX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COEIUHEHUN IO
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT W HOHHAasg) B
HEOPTraHUYECKUX COCTMHEHUSX;

e packpeiBath cmbich [lepuoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJ0XKeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyo Gopmy Ilepuonnueckon
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», mMansie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS 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 IINTAHUPOBAHMUE

8 KJIACC
No HaumenoBan Komuuect OcHOBHBIE BUABI AESITCILHOCTH
ue pa3zenoB BO Copeprxanue 00y4eHHs o0yJaromuxcs
| U TEM 4acoB
/ y4eOHOro IIpeIMeTa
i

HepBOHa'-IaJILHbIe XUMHUYIECCKHUE TIOHATHUA

1.1 XUMUSA — BaKHas 5

o0acTe
€CTECTBO3HAHUSA

Y IIPaKTUYECKOU
JEeSTEIbHOCTH
4eJI0BEKa

[Ipenmer xumuu. Ponp XuMuu B )KU3HU

yesjoBeka. XUMUS B CUCTEME HayK.
Tena u BemectBa. uznueckue
CBOICTBA

BEIIECTB. ATpEeraTHOe COCTOSTHUE
BemiecTB. [loHsATHE O MeTOAaX TTO3HAHUS
B XUMUU. YUCTHIE BEIIECTBA U CMECH.
Crioco0nbI pa3feineHuss CMECEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

3HAKOMCTBO C XMMHUYECKOM MOCYI0M,
C MpaBwJIaMu PabOTHI B JTaA0OpATOPUHU
U IpreMaMu OOpalleHHs C
J1a00paTOPHBIM 000PYI0BAHUEM.
dusznyeckue CBONCTBa 00pa3IloB
HEOPTraHUYECKUX BEIIECTB — METAILJIOB

PackpbIBaTh CMBICH N3y4aeMBbIX
MMOHSITHH.

PackpbIBaTh posib XUMHUH B IPUPOJIEC

Y )KA3HHU YEJIOBEKA, €€ CBSI3b C APYTUMHU

HayKaMH.
Pa3nuuaTh 4ucThIE BELIECTBA U CMECH;
OJIHOPOJIHBIE ¥ HEOTHOPOIHBIC CMECH.
Paznuuath pu3ndeckre 1 XUMHUYECKUE
SIBJICHUSI.

CrnenoBath allrOpUTMaM HCITOJIb30BAHUS
AKCTIIEPUMEHTAIBLHBIX METO/IOB —
HaOIIOICHHS ¥ DKCIICPUMEHTA.
HaoromaTh ¥ OMUChIBaTE OOBEKTHI

IIPY MPOBEJICHUU JEMOHCTPAIIUN

1 JTa0OPATOPHBIX OTBITOB MO H3YUEHUIO
(GU3UYECKUX CBOWCTB BEIIECTB,
CIT0OCO00B




Y HEMETAJIJIOB. paszesneHus cMecel BeIecTB.
CriocoObI pa3zaeneHus cMecen [TpoBOIUTE XUMUYECKU FKCIIEPUMEHT
(¢unpTpOBaHUE, BhIIAPUBAHUE, IpU pa3ziesieHuu cMecel (Ha npumepe
JTUCTUIUISILIMSL, XpoMaTorpadus). OYHUCTKH TIOBAPEHHOMU COJIN) B XOJI€




JlabopamopHvie onvimeoi:

V3y4yeHue u onrcanue

(bU3UYECKUX CBOMCTB 00pa3IioB
HEOPraHUYECKUX BEIIECTB.
N3yuyenue cnocoOoB pazjieneHus
cMecei (¢ TOMOIIbI0 MarHuTa).
IIpaxmuueckue pabomul:

Ne 1. TIpaBumna paGoTsI B
71a00paTOpUU U MPUEMbI OOpaILCHHS
¢ J1a0OPaTOPHBIM 00OPYIOBAHHUEM.
No 2. Paznenenue cmeceit (Ha npumepe
OYMCTKHU IMOBAPEHHOM COJIN)

npakTuyeckoi padoTsl Ne 2.

CrnenoBath MpaBuiiaM MOJIb30BAHUS
XUMUYECKOM MOCy101 U TabopaTOPHBIM
o0opyI0BaHUEM, a TaK)Ke TpaBUIaM
oOpalieHus ¢ XUMHYECKUMHU
BEILIECTBAMU B COOTBETCTBHUU C
MHCTPYKLIHEN

P BBITIOJTHEHUU

npakTHYecKoi paboter Ne 1.
BricTpauBaTh pa3BepHyTbHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
Onopon

Ha uHGOpPMALIHIO U3 yUeOHUKA

U CIIPAaBOYHBIX MaTEPHAIOB, TPAMOTHO
HCTIOJIb30BATh N3YUYCHHBIA OHATUUHBIN
anrmapar Kypca XuMuu

1.2.

BemtecTBa
U XUMHUYECKUE
peaKkIuu

15

ATOMBI U MOJIEKYJIBL.

XHUMHYECKHE DJICMEHTHIL.

CUMBOJIBI XUMHUYECKHX

anemMeHTOB. IIpocTeie n

CJIO’KHBIE BEIleCcTBA. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumnueckas popmyna. BanentHoctb
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3aKOH NOCTOSTHCTBA COCTaBa BEIIIECTB.
OTHOcHTENILHAs aTOMHAasI Macca.
OTHOcUTENbHAS MOJIEKYJIIpHAsl Macca.
MaccoBast 1011 XUMHUYECKOI0
AJIEMEHTA B COCIMHCHUU.

Omnpenenars NpU3HAKU XUMHUYECKUX
peaxiuii, yCIoBuUs UX MPOTEKAHUS.
OOBSICHATB CYIIHOCTH (PU3MUECKUX

U XUMUYECKUX SBIICHUHN C TOUKU
3pEHHS] AaTOMHO-MOJIEKYJISIPHOTO
yUEHHUSI.

Knaccuduumponats

XUMHUYECKHE peakuuu (1o

YHCITy U COCTaBY

pearupyromux u

00pa3yIoIuXCs BEIIECTB).
CoctaBisath HOpMyITbl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U ONIPEACIAThH
BaJICHTHOCTb 1O (hOpMyJiaM BEUIECTB.




KonmuecTBo BemiecTBa. Mob.
MousipHas macca. BzaumocBsizb
KOJIMYECTBAa, MacChl M YHCJIa
CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacdersl o hopmynam XUMUYECKHUX
COCIUHCHUU.

duznyeckue u XUMHYECKHEC
SIBJICHUSI. XHUMHYECKas peakius |

€€ MpU3HAKUA. 3aKOH COXPAaHEHHUS
MacChl BEIIECTB.

XHWMHUYECKHE YPABHECHHUS.
Knaccudukanus XuMHUUECKUX PeaKIIUii
(coenuHeHUs, pa3oKeHUs, 3aMelIeHUS],
oOMeHa).

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

dusnyeckre cBOMCTBA 00pa3IloB
HEOPraHUYECKUX BEIIESCTB —

METAJIOB M HEMETAJIJIOB.

OOpa3npl  BEmIECTB KOJWYECTBOM |
MOJIb. dusnyueckue SIBJICHUS
(nmnaBmeHWe BOCKa, TasHHWE JIbJa,

pacTupaHue caxapa

B CTYIIKE, KUTICHUE U

KOHJICHCAITUS BOJIBI).

XuUMUYECKUe sIBJICHUs (TOPEHUE CBEUH,
MIPOKAJTMBAHUE METHOMN TTPOBOJIOKH,
B3aHMMOJICHCTBHE COJIbI UJIH Mela

C COJISTHOM KHCJIOTOM).

Haoro/1eHre npru3HaKoB MPOTEKAHUS

Paccrapnsath ko3¢ pUIMEHTHI

B YPaBHECHUSIX XUMHYECKUX

peakiuii. HaGmronaTh 1 OnuchiBaTh
OOBEKTHI IPU MPOBEJACHUU
JIEMOHCTpalnn

1 J1abOPATOPHBIX OTBITOB.

[IpoBoauTh BBIYHCIICHUS 110 (hOPMYTIaM
XUMHUUYECKUX COCIMHEHUN U YPAaBHEHUSIM
XUMHUYECKUX PEaKIUH.

[IpuMEHSTh €CTEeCTBEHHO- HAy4YHbIE
METO/IbI O3HAHUS (B TOM YHCIIE
Ha0JII0/IeHNEe, MOJICTTUPOBAHUE,
AKCTIIEPUMEHT U OCHOBHBIE OTIEepaIiuu
MBICTUTEIBLHOMN AESTEIbHOCTH
(cpaBHeHue, KnaccuduKarius)
BricTpanBaTh pa3BepHyThIC
MUCbMEHHBIE U YCTHBIE OTBETHI C
OIOpOW

Ha HGOPMAIIHNIO U3 YUeOHUKA

Y CIIPABOYHBIX MaTEPHUAJIOB, FPAMOTHO
WCIIOJIb30BaTh N3yYECHHBINA IOHATUMHBIN
amnmnapar Kypca XuMuu




XUMUYECKUX PEAKIUN (pas3ioxKeHue
caxapa, B3aMOJIEHCTBHUE CEPHOIl
KHUCIIOTBI C XJIOPUJIOM Oapus,
MOJIyYEHHE U PA3NIOKEHHE
ruapokcuaa meau (I11) mpu
HarpeBaHuU, B3AaUMOJICUCTBUE

xenesa ¢ pactBopoM conu meau (11).
OnbIThI, WILTIOCTPUPYIOIIHNE 3aKOH
COXpaHEHUS MacCHlI.

JlabopamopHvie onvimoi:

Co3ganue Mozaenel MOJIEKYJI
(IapoCcTep>KHEBBIX).

Onucanue GU3NIECKUX CBOMCTB
00pa3illoB HEOPraHUYECKUX BELIECTB —
METaJJIOB U HEMETAJJIOB.
Habmronenue ¢pusnyeckux (MIaBjiIeHHUE
BOCKa, TasHUE JIbJIa) U XUMHUYECKUX
(ropeHue cBeud, MPOKATIMBAHUE METHOW
MIPOBOJIOKH) SIBJICHUH.

HaGnronenue u onrcanne npu3HAKOB
MPOTEKAHUS] XUMUYECKUX PEaKIuid
Pa3HBIX TUIIOB.

Buiuucnenusa:

OTHOCUTEIBHON MOJIEKYJISIPHOU MacChl
BELIECTB, MOJIIPHON MaccChl, MacChl
BEIIECTB, MACChl U KOJIMYECTBA
BEIIIECTBA;

MacCOBOM 1011 XUMHUYECKOTO
aJIeMEHTa 10 (OPMYJIE COCTUHEHUS;




10 YPABHEHUSAM XUMHUYECKUX PEAKIUN:
KOJIMYECTBA, MACChI BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, MAacce
pEareHTOB UMY IIPOAYKTOB PEAKLIUU

Hroro no pazneny

20

Baxueilime npeacTaBuTe M HEOPraHUYeCKUX BellecTB

2.1

Boznyx.
Kucnopon.
Ilonsarue
00

OKCHaax

6

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopoa — anemMeHT u npocroe
BemecTBo. Haxoxnenue

KHCIopoza

B IIpUPOJIE, PUBNYECKUE U

XMMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxkcuasl. [Ipumenenue
kucaopoa. CrnocoObl oTyueHus
KHCJIOPOJIa B JIAOOpaTOpUH U
MPOMBIIUIEHHOCTH. KpyroBopoT
KUCI0poJia B mpupoae. O30H —
aJUIOTpOMHasi MOAUDUKALIUS KUCITOPO/Ia.
Tennooit 3¢ PexT XuMudecKkoit
peaKIuu, TEPMOXUMHUYECKUE YPABHEHUS,
IK30-

U DHIOTEPMHUYECKUE peakiuu. Tormmmgo:
yIoJib U METaH. 3arpsi3HEHUE BO3/1yXa,
YCWJICHHE MMapHUKOBOTO d(PdekTa,
pa3pylIeHUe 030HOBOTO CJIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

KauectBeHHOE onpeneneHue
COJICp>KaHMs KUCIIOPOJIa B BO3JIyXE

Hcnonp30BaTh XUMUYECKYIO CUMBOIIUKY
JUTS COCTaBIIeHUsT (DOPMYJT BEUIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUYECKUX
peakIuii ¢ y4acTHEM KUCIOPO/a.
XapakTepu3oBaTh (ONMUCHIBATH)

COCTaB BO3/yXa, GU3HUECKHUE U
XUMHYECKHE CBOICTBA KUCIOPOAa,
CHOCOOBI €ro MOTyYeHHUS,

NpPUMEHEHUE U 3HAaY€HUE B IPUPOJIE

Y J)KU3HH YEJIOBEKA.

CpaBHUBATH pEaKLIUU

TOPEHHS U MEJJICHHOTO

OKHUCJICHUS.

OOBsICHATH CYIIHOCTb
HKOJIOTHYECKUX npooiieM,
CBSA3aHHBIX c 3arpsi3HEHUEM
BO3]lyXa.

CnenoBath npaBuiiaM 0€301aCHOMN
paboThI B 1abopaTtopun

P MCTIOJIB30BAHUH XUMUYECKON
MOCY/IbI 1 000PYIOBAHMUS, & TAKIKE
npaBuiiaM OOpaIieHus ¢ TOPIYUMU
BEIIECTBAMM.




| [Tonyuenue, coOupanue, paclio3HaBaHKE | IImaHupoBaTh M OCYIIECTBIATh




Y U3yYCHUE CBOKMCTB KHUCJIOPOA.
HaOmnronenue B3anMoaeiicTBUA
BEIIIECTB C KUCJIOPOJOM U YCIOBUS
BO3HUKHOBEHUS U TIPEKPAIICHUS
ropeHus (moxapa).
JlabopamopHhwiii onvim:
O3HakoMJiieHHE ¢ o0pa3lamMu
OKCHOB M OITMCAHNUE UX CBOMCTB.
Ilpakmuueckas paboma:

Ne 3. [lonnyuenue u cobupanue
KUCJIOPO/JIa, U3YUEHUE €TO
CBOMCTB. Buviuucnenus:
MOJIEKYJISIPHOM MacChl KACIOpOAa
1 030Ha Ha OCHOBAHUM aTOMHOM
MacChbl XMMHUYECKOTO BJIEMEHTA,
KOJMYECTBa, MaCChl BEIIECTBA

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIUM

Ha MPAKTUKE XUMUYECKHE
AKCTIIEPUMEHTHI, IPOBOJIUTH
HAOJIIOICHMSI, JIeTIaTh BBIBOJIBI 1O
pe3yibTaTam

AKCHEPUMEHTA MPU MTPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKOMN
paboThLI.

BbluncnsaTh KOJIMYECTBO BEIECTBA,
o0BeM raza no popmyiam.
Y4acTBOBAaTH B COBMECTHOM

paboTe B rpyIIe.

BricTpauBaTh pa3BepHyTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
OIOpPOW

Ha HHQpOpMaIMIO U3 yueOHUKA

Y CIIPABOYHBIX MAaTE€pUAJIOB, IPAMOTHO
VCII0JIB30BATh NU3YyUYE€HHBIN MOHSITUWHBIN
anmapar Kypca XUMHH

2.2

Bopopon.
ITonsrue o
KHCJIOTaxX U COJSIX

Bonopon — anemenT u mpocroe
BemecTBo. Haxoxnenne
BOZOpOJA

B MIpUpojie, PU3NUECKHE U XUMHUECKUE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
nonyuyeHus. Kuciaorsl u conu.
MonsipHbIii 00BbEM ra3oB.
Pacuetsl o xXumuyeckum
YPaBHEHHUSIM.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

PackppIiBaTh CMBICT H3y4aeMbIX
MOHATUN U TPUMEHSATH 3TH MOHITHS
IIPU OTMIMCAHUU CBOMCTB BEIIECTB U MX
IIPEBPAILECHU.

XapakTepu3oBaTh (OMUCHIBATH)
dusznyecKkue 1 XUMUIECKIE CBOKWCTBA
BOJIOPOA, CIIOCOOBI €r0 MOTyUYEHHUS,
IpUMEHEHHE.

Cobupatpb npudop AJis MOTyYEHUS
BOJIOPOJA.

Hcnonp30BaTh XMMUUYECKYIO CUMBOJIHUKY




| Tlonyuenue, cobupanue




Y pacro3HaBaHUE BOJIOPO/IA.
B3aumoneiicTBre BOIOpPO/Ia ¢ OKCHIOM
menu (II).

JlabopamopHhwiii onvim:
BzaumojelicTBUe€ KUCIIOT C
Metaiiamu. [Ipakmuueckas paboma:
Ne 4. Tlony4yenue u cobupanue
BOJIOPOJIa, U3YUYEHHE €T0 CBOMCTB.
Boruucnenus:

00BEeMa, KOJIMYECTBA BEIICCTBA

rasa 1o ero U3BeCTHOMY

KOJIMYECTBY BEILIECTBA WU

00beMy;

00bEMOB T'a30B 10 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHa 00BEMHBIX
OTHOIIICHUM T'a30B

JUTSI COCTaBIICHUsT (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHECHUN XMMHYECKUX
peakiuii ¢ ydyacTeM BOJIOPOJa.
Bbrancnsts MOJISIpHYIO Maccy
BEIIECTB; KOJMYECTBO BEIIECTBA,
00BEM Ta3a, Maccy BEIIeCTBa.
[TpoBOIUTE pacdeThl IO YpaBHEHUSIM
XUMUYECKUX PEAKITNil: KOJIHMYeCTBa,
00BbeMa, MacChl BELIECTBA 110
WU3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
pEareHTOB WU TIPOYKTOB PEAKITUH.
CrnenoBath npaBuiaM 0€30MaCHOM
paboThl B 1aboparopuun
WCITIOJIb30BAaHUN XMMHUYECCKOM
MOCY/Ibl U1 000PY/IOBaHMUS, a TAKKE
npaBuiIaM oOpalleHus C TOPIOYUMHU
BEII[ECTBAMHU B OBITY.

[I;manupoBath u

OCYIIECTBIISITh HA MPAKTHKE
XUMUYECKUC

OKCIIEPUMEHTHI, POBOIUTH
HAOII0ICHYS, JeJIaTh BEIBOJIEI 110
pe3ysbTaTam

DKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOU

paboTe B IpyIIIe

23

Bopa. PactBopbl.
Ilousitue
00 OCHOBaHUIX

dusnueckne cBoiicTBa BoAbl. Boga kak
pacTBOPUTEIIb. XUMHUYECKUE CBOMCTBA
BOJIBI.

PackppIBaTh CMBICIT U3YYaE€MbIX
MOHATUHN U IPUMEHSTH 3TU IOHATHUS
IIPY ONMCAHUH CBOMCTB BEIIECTB U UX
IIPEBPAILCHUN.




OcHoBaHusl.

PactBopsl. Ponb pactBOpOB B
IIPUPOJIE U B JKU3HU YEIOBEKA.
KpyroBopot Boibl B ipupoe.
3arps3HeHUEe MPUPOIHBIX

BoJ. OXpaHa ¥ OYKCTKA MIPUPOIHBIX
BOJ. HackIlieHHbIE 1 HEHACHIIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTB BELIECTB
B BoJie. MaccoBas 1o

BEIIIECTBA B PACTBOPE.
Xumuueckuit IKCnepumMenm:
Jlemoncmpayuu:

PacTBOopeHue BeleCTB ¢ pa3anyHON
PacTBOPUMOCTBIO.

B3anmoneiicTBue BOJIbI C METaIIaMU
(HaTpHEeM U KaJIbIIUEM ).
HccnenoBanue pacTBOPOB KUCIOT

Y LIEJI0YEHN C MOMOIIBIO
WHMKATOPOB. JlabopamopHbie
onvimysl VicciienoBanue
0COOEHHOCTEN pacTBOPEHUS
BEILIECTB C PA3ITUIHOU
PacTBOPUMOCTBHIO.

[IpuroroBiienre pacTBOPOB

C OINPEAECIEHHON MaCcCOBOM JIOJIEH
PacTBOPEHHOI'O BEILIECTBA.
lIpakmuueckas paboma

Ne 5. IIpurorosienue

PAaCTBOPOB C ONPEAECICHHON
MAaCCOBOU J10JIEU

XapakTepu3oBarh PU3NYECKUE

U XMMHYECKHUE CBOICTBA BOJbI, €€ POJIb
KaK pacTBOPUTENS B IPUPOAHBIX
nporeccax.

CocTaBisITh ypaBHEHUS] XUMUYECKHUX
peakuii C y4acTUEM BOJIbI.

OOBACHATH CYITHOCTh HKOJIOTUYECKUX
npobJieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOIHBIX BOJ, CIIOCOOBI OUUCTKH
BOJIBI OT ITPUMECEN, MEPBI 110 OXPaHe
BOJ

OT 3arpsi3HEHUSI.

[LimanupoBath n

OCYUIECTBIISITh Ha MPAKTHKE
XUMHUYECKUE

HKCIIEPUMEHTHI, IPOBOIUTD
HAOJIIOICHMS, JIeTIaTh BBIBOJIBI 10
pe3yJibTatam

AKCHEPUMEHTA MPU MPOBECHUH
71a00paTOPHBIX OMBITOB U MPAKTHYECKOMN
paboThLI.

CrnenoBath npaBuiaM O€30MaCHOM
paboThI B J1a0OPATOPUU MPHU
MCIOJIb30BAaHUU XMMHUYECKOU

MOCY/1bl U 000PYAOBaHUS.

[TpoBOAUTH BHIYUCIICHUS C
MPUMEHEHUEM MTOHATHUS «MaccoBasi A0S
BEIECTBA

B PacTBOPE».

BricTpanBaTh pa3BEepHYTHIC




MMACHbMEHHBIE U YCTHBIE OTBETHI C
onopou




PacCTBOPEHHOTO BEIIECTBA.
Buviyucnenus:

C MCIOJIb30BAaHUEM ITOHATHS «MaccoBas
JIOJIs1 BEIIECTBA B PACTBOPE»

Ha uHGOpPMALIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO
HCTIOJIb30BATh N3YUYCHHBIA OHATUWHBIN
armapar Kypca XuMuu
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OcHOBHEBIE
KJIaCCBI
HEOPTraHWYICCKUX
COCIMHECHUU

11

Knaccudukaiys HeopraHn4ecKux
coequaenuit. Oxcuapl. Knaccudukarms
OKCHJIOB: coJieoOpasyromue (OCHOBHBIE,
KHUCIIOTHBIC, aM()OTEPHBIC)

U Hecosieo0pasyroliue.

Homenkiiatypa okcHuioB.

DU3UYECKUE U XUMUYECKHE

CBOMCTBA OKCH/IOB.

[TosryueHue OKCHUIOB.

OcHoBanus. Knaccudukarus
OCHOBAHUU: 111€JI0OYU U HEPACTBOPUMBIE
OCHOBaHMS.

Homenkiiarypa ocHOBaHMM.
DU3UYECKUE U XUMUYECKHE CBOMCTBA
OCHOBAHUM.

[TomyyeHne OCHOBaHUM.

Kucnotsl. Knaccudukanus Kuciaor.
Homenkiiatypa Kucor.

DU3UYECKUE U XUMHUYECKHE

CBOMCTBA KUCJOT. Psig aKTUBHOCTH
metaiuioB H.H. bekerosa.

[Tomy4yeHue KUCIOT.

Conu. HomeHkiarypa couneil.
PU3UYECKUE U XUMUYECKHE CBOMCTBA
cozei. [lomyuenue cosen.

KnaccudunuponaTs uzyuaemsie
BEIIIECTBA IO COCTAaBY U CBOWCTBAM.
CoctaBnsaTh (HOPMYIIBI OKCHJIOB, KUCIIOT,
OCHOBAaHHI, COJICH U Ha3bIBaTh X

10 MEXIYHApOIHON HOMEHKIIATYPE.
[IporHo3upoBaTh CBOKWCTBA BEILIECTB
Ha OCHOBE OOIIMX XMMUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BELIECTB,
K KOTOPBIM OHU OTHOCSITCSL.
CocTaBisaTh MOJIEKYJIIPHBIE
YPaBHEHUS PEAKLUH,
WJUTFOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA U CIIOCOOBI OJTYUYEHUS
BEIIECTB U3YUYEHHBIX KJIaCCOB/TPYMIL,

a TaKxKe

ITOATBEPKAAOIINX T€HETUYECKYIO
B3aUMOCBSI3b MEXIY HUMU.
[Ipon3BOIUTH BBIYHUCIICHHUS

110 YPaBHEHUSAM XUMHUYECKUX PEAKIIHMN.
IT;manupoBath u

OCYILECTBJISITh HA MTPAKTUKE
XUMHUYECKUE

DKCIIEPUMEHTBI, IPOBOJNTH
HaOJII0/ICHUS, JIe1aTh BBIBOJIBI 110
pe3yJbTaram




['eHeTnyeCcKas CBA3b MEXKIY KIIACCAMH
HEOPTraHWYECKUX COCAUHEHUM.

9KCIICPUMCHTA IIPpH ITPOBCACHUUN




Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

OOpa3iibl HEOPraHUYECKUX BEUIECTB
Pa3JIMYHBIX KJIACCOB.

OnbIThL, WITIOCTPUPYIOLINE
XUMUYECKUE CBOKCTBA KJIACCOB
HEOPTraHUYECKUX

BEILIECTB.

JlabopamopHvie onvimol

OnpeneneHue pacTBOPOB KACIOT

Y LIEJI0YEHN C MOMOIIBI0 HHANKATOPOB.
N3ydenne B3auMOJICUCTBUS KUCIIOT

C METaJUIAMU, PEaKLUi HEUTPAIIU3ALINU.
Bzaumoperictrue pactBopa cepHOU
KHCJIOTHI ¢ okcusioM Menu (II).
[Tonydenune HEpaCTBOPUMBIX OCHOBAHHMIA.
BriTecHenne ogHOro MeTaiia

JIPYTUM U3 PacTBOpPA COJIU.
IIpakmuueckas paboma

No 6. Perienune
DKCIEPUMEHTAIBHBIX  33Ja4 IO
TEME «Baxnenmue KJIACCBI

HEOPraHUYECKUX COCIMHEHUIN.
Buviuucnenus:

10 YPaBHEHUSIM
peaKUMU: KOJIUYECTBA
o0beMa, Macchl TI0 HM3BECTHOMY
KOJIMYECTBY  BEIIECTBa, 00BEMY,
Macce peareHTOB

WJIA IPOAYKTOB PEAKIINH

XUMHUYECKOU
BCIIICCTBA,

71a00paTOPHBIX OMBITOB U MPAKTUIECKHIX
pabor.

CrnenoBaTh npaBuiam 0e30macHON
paboThI B 1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI 1 000PY/I0BAHHSI.
BricTpauBath pa3BepHyThIE
NUCHbMEHHBIE U YCTHBIE OTBETHI C
Onopou

Ha UH(GOpPMALIHIO U3 yueOHUKA

¥ CIIPAaBOYHBIX MaTEPHUaJIOB, TPAMOTHO
WCIIOJIb30BaTh U3yYECHHBIA IOHATUINHBIN
amnmapat Kypca XUMHU




Hroro no pazneny:

30




Ilepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux 3j1emeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.
Xumnueckasi cBsizb. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIMU

3.1 | Ilepmoauueck
UM 3aKOH

u
[Tepnonuueckas
cucreMa
XUMHYECKUX
AJIEMEHTOB

Crpoenue aroma

. 1. Menaeneena.

7

IlepBrie HOIIBITKU
KIaccupuKauuy  XUMHYECKUX
anemeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX DJIEMEHTOB

(LIETIOYHBIE U IIEJI0YHO3EMEIIBHBIE
METaJUJIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl).
DeMeHThI, KOTOphIe 00pasyroT
aM(pOTEpHBIE OKCUIIBI U THAPOKCHUIBI.
[lepnognueckunii 3akoH. [leprnonnueckas
CHUCTEMA XUMHUYECKHUX DIIEMEHTOB

J.1. Menneneena.
KopoTkonepuoanas n
JUIMHHOIIEPUOIHAS (POPMBI
[Ieproanyeckoi CUCTEMBI
XUMHUYECKUX dy1eMeHTOoB J1.1.
Menneneesa. [lepruoapl v rpyIIIIbI.
OU3NYECKUN CMBICI

IIOPSIAKOBOI'O HOMEPA, HOMEPOB
IIEPUOJIa U TPYIIIIBI 3JIEMEHTA.
Crpoenue aroMoB. CocTaB aTOMHBIX
saep. N3otomnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK ATOMOB
nepBbIX 20 XUMAYECKUX 3JIEMEHTOB
[Tepronnueckoil CUCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XUMHYECKOTO AJIEMEHTA

1o ero nosoxenuto B [leproanyeckoit
cucreme JI.1. Menneneena.

PackpbIBaTh CMBICT IEPUOTUUECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOIUIIBI
«Ileprnonnueckasi cucteMa XMMUYECKUX
anemenToB [[.1. MenaeneeBay.
MogaenupoBars CTpOEHHE aTOMA,
SHEPreTUYECKUX YPOBHEH U MOYPOBHEMN
IIPY IOMOIIH PUCYHKOB, 3JIEKTPOHHBIX
KOHUTYpaLuii U 3IeKTPOHHO-
rpaduyeckux Gopmyi.

[TosicHATh (pu3myecKuil CMbICIT
MOPSIKOBOTO HOMEPA, HOMEPOB
MIEpUO/Ia U TPYIIIIbI SJIEMEHTA.
XapakTepu3oBaTb XUMUYECKHUE
AJIIEMEHTHI IEPBBIX TPEX MEPUOOB,
KaJIUM, KaJbIIUM U UX COCTUHEHHUS T10
ITOJI0KEHUIO

B [lepuoanyeckoit cucreme

JI.1. Menpeneena.

OOBsICHATH 00IIHe

3aKOHOMEPHOCTH B U3BMEHECHUU

CBOWCTB XUMHUYECKUX IJIEMEHTOB
(M3MeHeHue pajuycoB aTOMOB,
AIEKTPOOTPULIATEIBLHOCTH,
BAJICHTHOCTH) U UX COEUHEHUM

B MpejiesiaX MaJbIX NEPUOAOB U IIIaBHBIX
MOATPYIII C YYETOM CTPOEHHUS X
aTOMOB;




| 3aKOHOMEpHOCTH M3MEHEHHs pajguyca |




aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAUNIMYECKUX M HEMETAJUTMICCKHUX
CBOWCTB M0 TpyIIiaM U IepUOJIaMm.
3nauenue [lepuoanueckoro 3aKoHa

u [lepronyeckon CUCTEMBI
XUMHYECKUX DJIEMEHTOB JJIs1 Pa3BUTHUS
Hayku U npaktuku. [[.1. Mennenees —
YYEHBIN

U TPAKJAHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3aumonencrBrue ruipokcuia

IIMHKA C PaCTBOpPaMH KHUCJIOT U
LIEJIOYEH.

MoaenupoBaHue CTPOCHUS MOJICKYJT
IIpY MMOMOIIM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyi. Tabmuna «Ilepuoauaeckas
CHCTEMA XUMHUYECKUX IJIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHvie onvimoi
O3zHakomiieHHe ¢ 00pa3amu
METAJJIOB M1 HEMETAJIIOB

Y4acTBOBaTh B COBMECTHOU

paboTe B mape uju rpyIre.
BricTpanBaTh pa3BepHyThIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
OIOpOW

Ha HGOPMAIINIO U3 YUYCOHHKA U APYTHUX
HMCTOYHUKOB, B TOM uncie MHTepHera

3.2

XumMuueckast
CBSI3b.
OxuCINTENLHO-
BOCCTAHOBHUTEIIHLH
bI€ PEAKIIUU

Xumundeckas cBsi3b. KoBanieHTHas
(monsipHasi U HEMOJsIpHAasi) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX
sneMeHToB. MoHHas cBsi3b. CTENEHb
okucieHus. OKUCIUTETbHO-
BOCCTaHOBUTEIbHBIC PEAKIINH.
[Iponeccnl

PackppiBaTh CMBICIT U3y4aeMbIX
MOHATHH.

OnpenensaTs BUI XUMAYECKON
CBSI3U B COCJIMHCHUM.
MoaenupoBaTh CTPOCHHUE MOJICKYJI
IIPU TOMOILN PUCYHKOB, MOJIEIIEH,
BJIEKTPOHHBIX U CTPYKTYPHBIX




| dhopmy.




OKHUCJICHUS] 1 BOCCTAHOBJICHUSI.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
XUMHUYECKUMN IKCTIEPUMEHT: U3yUECHHUE
00pa3IoB BEIIECTB METAJIJIOB

Y HEMETAJLJIOB, B3aUMOJICHICTBUE
TUJPOKCHUAA IIMHKA C paCTBOPaAMHU
KHUCJIOT U IIEJT0YEN, MPOBEICHUE
OMBITOB, WITIOCTPUPYIOIINX TPUMEPHI
OKHUCITUTENBHO-

BOCCTAHOBUTEIBHBIX PEAKIIUIL
(ropeHue, peakinu pa3ioKeHUs,
COCIMHEHUS ).

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

OnbITHI, UIUTIOCTPUPYIOLIKE

MIPUMEPHI OKUCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaKIui
(ropenue, peakinu

Pa3JIOXKEHHUSI, COSTUHEHNS )

Hcnonp30BaTh XUMUUYECKYHO CUMBOJIMKY
JUISl cOCTaBJieHUs (hOpMYJT BEILIECTB,
AJIEKTPOHHOTO OallaHca peaklui.
OrnpenensaTe CTeNeHb OKUCICHHS aTOMOB
XUMHUYECKUX JIEMEHTOB 110 (popmyiam
U COCTaBJIATH (POPMYJIBI OMHAPHBIX
COEIUHEHUH 10 CTENIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
OrnpenensiTe OKUCIUTEINb U
BOCCTaHOBHTEND. PaccTaBisTh
KO2(pPULIMEHTHI B cXeMax

MPOCTBIX OKUCTUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKITUi

METOJIOM JJICKTPOHHOTO OaJiaHca.
HabGmrogaTh XUMHUECKHE OIBITHI

10 TUIaHY, aHAJIM3UPOBATh U

JI€JaTh BBIBOJIBI.

HUcnons3oBate UKT mng co3zmanus
MO/ICJIEHN, MMOATOTOBKH MPE3CHTALINH,
JTIOKJIAJIOB T10 TEME.

BricTpauBaTh pa3BepHyTbHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
Onopon

Ha UH(GOPMAIIUIO U3 YUYEOHHKA U APYTUX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

Hroro nio pazneny 15
PezepBHOE Bpems 3
OBIIEE YHUCJIO 68

YACOB




| I10 [TIPOTPAMME




9 KIIACC

Ne HanmenoBanue Komnuect OcHOBHBIE BUIBI AESATEIBHOCTH
pa3lieNioB U TeM BO Conepxanue 00yueHus oOyyJarouumxcs
| y4eOHOTO 4acoB
/ npeameTa
i
BeimecTBo U XuUMHU4YeCKHe peakuuu
1.1 | IToBTOpeHue 5 ITepuonnueckuit 3akoH. [lepuonnueckas | XapakTepu3oBaTb XUMUUYECKUE

U yrayoJieHue

3HAHUI OCHOBHBIX
pasaenoB Kypca
8 Kimacca

CHUCTCMA XUMHUYCCKHUX 3JICMCHTOB

.. Menneneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMUYECKHUX JIEMEHTOB MIEPBHIX TPEX
MIePUOJIOB, KaJHsl, KaJIbIUs U UX
COCJIMHEHUH B COOTBETCTBUU

C IOJIOKEHHUEM DJIEMEHTOB

B [leproanueckon cucreme u
CTPOCHUEM

HX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUUYECKON
CBsI3U. THUIIBI KPUCTATUTMUECKUX
PEIIETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIIA KPUCTATUTMYECKOM
PEIIETKHU U BUJIa XUMHUYECKOM CBSI3HU.
Knaccudukanys v HOMEHKIaTypa
HEOPTraHUYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS

AJIEMEHTHI

MIEPBBIX TPEX MEPHUOIOB, KU U
KaJIbIUs

1o ux noyioxkeHnuto B [lepuognueckon
cucreme /1. 1. Menpeneena.
KnaccudununpoBars 1 Ha3bIBaTh
HEOPraHWYECKHUE BENIECTBA U3YUYCHHBIX
KJIACCOB.

OnwuceiBaTh 00IMKE XUMUYECKUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,

IIOATBEPXKAATh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEaKLUH.

OnpenensaTe BUJI XUMUYECKOU CBSI3U

Y THUI KPUCTAJUIMYECKON PEIIETKU
BEILIECTBA.

IIporao3upoBaTh CBOMCTBA BEILIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BepHyThIE IMCbMEHHBIE




K Pa3JIM4YHBIM KJIaCCaM HEOPTaHWYECKUX | W YCTHBIE OTBETHI C OIIOPOU
COCIMHEHUI, TEHETUYECKas CBA3b Ha MHGOPMALIMIO U3 yUeOHUKa
HEOPTraHWYECKUX BEILECTB. Y CIIPAaBOYHBIX MaTEPHUAJIOB, IPAMOTHO




Xumuuecxkuu

IKCHepuUMeHm:

Jlemoncmpayuu:

03HAKOMJIEHUE C MOAEISIMU
KPUCTANTIMYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB —
METaJNIOB U HeMeTauioB (Tpadura u
anmasa),

CJIOKHBIX BEIECTB (XJIOpHIa HATPUS)

VCIIOJIb30BATh U3YyUYEHHBIN ITOHATUNHBIN
arrapar Kypca XuMuu

1.2

OCHOBHBEIE
3aKOHOMEPHOCTH

XUMHUYECKUX
peaKInit

Knaccudukanys XuMUYeCKUX Peakiinii
M0 PA3JIUYHBIM IPU3HAKAM (110 YUCITY

Y COCTaBY YYaCTBYIOIIMX B peaKLUU
BEIIECTB, 0 TEIJI0BOMY 3 deKTy,

10 U3MEHEHUIO CTENEHEN OKUCIECHUS
XUMHUYECKUX JIEMEHTOB,

1o 00pPaTUMOCTH, MO YYaCTHIO
KaTajin3aropa). JK30-

Y SHJI0TEPMUYECKUE PEAKLIUHY,
TEPMOXUMHUYECKUE YPABHEHMUS.
IToHsITHE O CKOPOCTU XUMUYECKOU
peakuuu. [TonsiTue 00 0OpaTUMBbIX

1 HEOOpPaTUMBIX XUMUYECKUX PEAKIIHSIX.
[ToHsiTHE O TOMOTEHHBIX U
reTepOreHHBIX

peakusax. [lonstue o karanmse.
[ToHsiTHE O XUMUYECKOM PABHOBECHH.
@DakTOpbI, BIUAIOLIME HA CKOPOCTh

PackpbiBaTh cMBICH U3y4aeMbIX HOHATUI
Y TIPUMEHSITh 3TU MOHATHUS MPU
OIMMCAaHUH

CBOWCTB BEUIECTB U UX MPEBPAILICHUI.
KnaccuduimumupoBarh XuMU4IeCKre
PEAKLMH 10 Pa3IMYHBIM ITPU3HAKAM.
YcranaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN peakiuu OT Pa3InuHbIX
(bakTOpoB.

[IpornosupoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAICHUN
B PA3JIMYHBIX YCIIOBUSX.

OnpenensaTe OKACINTETD

u BocctaHoButens B OBP.

CocTaBIIITh JICKTPOHHBIN OajaHC

peaKIuu.
[Tpon3BOINUTH BEIYUCIICHUS
0 XUMUYECKUM YPABHCHUSIM.




XUMHAYECKON PEAKLIUH U MOJOKEHHE VYyacTBOBaTh B COBMECTHOM paboTe
XUMHAYECKOTO PAaBHOBECHSI. B [Iape WIN IPyIIIE.
OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIC BricTpanBaTh pa3BepHyThIE IMCbMEHHBIC




peaKIuu, JJIEKTPOHHBIN OanaHc
OKHCIIUTEIIBHO-

BOCCTAaHOBUTEIHLHOM PEaKIIUU.
CocraBiieHHE ypaBHEHUN
OKHCJIUTEJIbHO-

BOCCTAaHOBUTEIBHBIX PEAKIUM C
HCTO0JIb30BaHUEM METO/1a
AIICKTPOHHOTO OajaHca.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCHUMOCTH
CKOPOCTH XUMHUYECKOM pEaKluu OT
BO3JICUCTBUS pa3IMYHBIX (DAKTOPOB.
OMBIThI, WILTIOCTPUPYIOIIHE
MIPUMEPHI OKUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKITUi
(ropenue, peakuuu

pa3NioKEHUs, COCUHEHUS).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMa U MaCChI
pEeareHTOB WJIU MPOJIYKTOB MO
YPaBHEHUSIM XUMHYECKUX PEAKIIHI

Y YCTHBIE OTBETHI C OIIOPOU

Ha UHGOpPMAIIIIO U3

y4eOHMKa

U CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO
VICIIOJIb30BATh M3YyUYEHHBIN IMOHSITUWHBIN
anmnapar Kypca XuMuu

1.3

DIIEKTPOIUTHYECKA
S TACCOLIMAITHSL.
XUMUYECKUE
peakiumn

B PacTBOpax

Teopus

AJIEKTPOIUTUYECKON

JTIMCCOLIUALINH.

DIIEKTPOITUTHI

Y HEJIEKTPOIUTHL. KaTHOHbI, aHHOHBI.
MexaHu3M qucconualiy BEIIECTB

C Pa3JIMYHBIMU BUJIAMU XUMUYECKOU
cBs3u. CTeneHb TUCCOLUALINT.

PackpbiBaTh CMBICT U3Y4aE€MbIX
MOHSTUM, a TAK)KE CMBICI TEOPUHU
AJIEKTPOTUTUYECKON TUCCOIUAIINH.
OOBACHATH MIPUYUHBI
AJIIEKTPOIPOBOTHOCTH BOJIHBIX
PacTBOPOB BEIIECTB, Pa3InyaTh CladbIe
Y CUJIbHBIC DJICKTPOJIUTHI.

CocTaBiATh ypaBHEHUS IUCCOLMAIIUN




CunbHBIC B CITA0BIC AJICKTPOJIUTHI.
Peakuu nonnoro ooMena. Y cioBus




MPOTEKaHUS peakuii MOHHOTO OOMEHa,
MOJTHBIE U COKPAIIICHHBIE HOHHBIC
ypaBHeHUsI peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHHUM U COJIEH B CBETE
MIpeCTaBICHUM 00
AJEKTPOJUTHYECKON  TMCCOIUAIIUU.
KayecTBeHHbIE pEaKIIMKM Ha HOHBI.
[Tonsitue o rungponuse

COJICH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue

AJIEKTPONPOBOJHOCTH PACTBOPOB
BEIIIECTB, MPOIIECCA TUCCOLIUALINUT
KHUCJIOT, IIe04YeH

1 cojiel (BO3MOKHO MCIIOJIb30BaHUE

BHJICOMATEPHUAJIOB).

OnBITHI, WUTIOCTPUPYIOIIHE
NpPU3HAKK  TPOTEKAHWS  PeakIiui
WOHHOTO  oOmeHa  (oOpa3oBaHue
ocaJika, BEIJICIICHUC rasa,

oOpa3zoBaHUE BO/JIbI).

Pacnio3snaBanme HEOPraHMYECKUX
BEILECTB C MOMOIIBIO KAYECTBEHHBIX
pPEaKIMK HA VUOHBI.

JlabopamopHuiii onvim:

N3ydeHne Npu3HaKOB MPOTEKAHUS
peakiy HOHHOTO 0OMEHAa B pacTBOpax
AJIEKTPOJIUTOB (C 00pa3oBaHUEM OCaJIKa,
BbIJIEJICHHEM ra3a, 00pa3oBaHUEM

KHUCJIOT, IIECJI0YEH U COJICH,

MOJIHBIC U COKPAIIICHHBIE HOHHBIC
ypaBHEHUS

XUMHUYECKUX peaKIMil HOHHOTO 0OMeHa,
KpaTKHE UOHHBIE YPaBHEHUS MTPOCTHIX
peaKUMi TUAPOIINA3A COJIEH.
XapakTepu3oBaTh 00IINE XUMUYECKUE
CBOMCTBA BEILECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JUCCOIIMAIINK; TTIOATBEPKAaTh CBOMCTBA
pUMepaMu MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUU XUMUYECKUX PEAKLIUH.
Pemiath sKcriepuMeHTAIbHBIC

3a/1ayu 1o TeMe.

[1nannpoBaTh U OCYIIECTBIATD

Ha TIPAKTUKE XUMUYECKUE
AKCIEPUMEHTHI, IPOBOIUTH
HAOJIIOICHMSI, JIeJIaTh BBIBOJIBI TIO
pe3yibTaram

HKCHEPUMEHTA MPHU MTPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CrnenoBath npasuiam 0€30MacHON
paboThI B 1a00paTOPUU

MIPU UCIIOIH30BAHUU XUMUYECKOM

MOCY /16l U 000PYI0BaHUS.

[TpoBOIUTH BBHIYMCIICHUS 110
XUMHUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe




| BOJIbI).




Ipaxmuueckas paboma:

Ne 1. Pemenue skcnepuMeHTaIbHbBIX
3aJ1a4 10 TeMeE.

Bviuucnenus:

10 YPaBHEHUSM XUMHUYECKHUX PEAKIUI

B TIape WK TPYyTIIIE.

BricTpanBaTh pa3BepHyThIC
MUCBbMEHHBIE U YCTHBIE OTBETHI C
OIOpOH

Ha MHGOPMAIINIO U3 YYeOHHUKA U IPYTUX
MCTOYHUKOB HH(POPMAIINH, B TOM YHCIIC
HNHurepHera

Uroro no pazneny

17

HemeTa/abl 1 UX COeTUHEHUS

2.1 | OOmas
XapaKTEePUCTH
Ka
XUMHYCCKUX
3JIEMEHTOB
VIIA-rpynmsl.
["amoreHsl

4

OO01as xapakTepuCcTHKa raJoreHoB.
Oco0OEeHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.
Crpoenue u puznueckue CBOMCTBA
MPOCTHIX BEIIECTB — I'aJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
XJIopa (B3aUMOJICUCTBHE C
MeTaJlJIaMU, HEMETaJJIaMH,

IEJI0YaMM ).

XJI0pOBOAOPO. ConstHas
KHCJIOTa, XMMHUYECKHE CBOMCTBA,
MOJIyYeHUe, MPUMEHEHHE.

[eiicTBue xiyiopa

Y XJIOPOBOJOPOJIa HA OPraHU3M
yesoBeka. Baxuenme Xiaopuasl U
WX HAXOXJECHHUE B MPUPOJIE.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxaromme hu3ndeckue

Y XMMHUYECKUE CBOMCTBA IaJIOTEHOB U

OOBSCHATH O0LIME 3aKOHOMEPHOCTHU

B U3MCHEHUU CBOMCTB HEMETAJIOB U
WX COCMHEHUH B TIpeIesiaX MaJIbIX
TIEPHO/IOB M TJIABHBIX MMOATPYIIIT
[lepuonnueckoi cuCTEMbl XUMUYECKHUX
AJIIEMEHTOB C YY€TOM CTPOCHHUS X
aTOMOB.

XapakTepusoBaTb PU3NYECKHUE

Y XUMHYECKHE CBOMCTBA MIPOCTHIX
BEIIICCTB raJIoreHOB (Ha IpUMeEpe
XJIOpa) U CJIOKHBIX BEIECTB
(X710pOoBOIOPO/IA, XJIOPUIA HATPUS),
CIOCOOBI UX TIOJTYYCHHSI, TPUMCHCHUE
Y 3HAYCHUE

B IIPUPOJIC ¥ )KU3HH YETIOBEKA.
OnpenensaTs XJIOPUA-UOHBI B paCTBOPE.
[InanupoBaTh U OCYIIECTBIAT

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOIUTH
HaOJII0IEHNS,




HX COCIMHEHUU (BO3MOKHO
HCIIOJIb30BAHUE

ACJIaTb BbIBO/JIbI 110 PC3yJibTaTaM




BUJIEOMATEPHUAIIOB).

O3HakoMJieHHE ¢ 00pa3iiaMu XJIOPUI0B
(rajoreHuI0B).

JlabopamopHuiii onvim:

N3yueHue CBOWCTB COISTHOMU

kuciotsl. [IpoBenenue

KAueCTBEHHBIX PEeaKlMil Ha XJIOPU-
HOHBI.

Ilpakxmuueckas paboma

No 2: TlosyueHnne CONSTHOM KUCIIOTHI,
M3y4YECHUE €€ CBOMCTB.

Buviuucnenus:

10 YpaBHEHUSM XUMHUYECKUX PEaKITUH,
€CJIM OJIUH U3 PEareHTOB JaH B U30BITKE

AKCIIEpPUMEHTA MPHU MPOBEJICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiam 0e30MacHON
paboThI B 1ab0opaTopuu

IIPU MCIOJIb30BAHUH XUMUYECKON
MOCY/IbI U 000PYTOBAHMUSI.
BricTpauBaTh pa3BepHyThIE
NUCBMEHHBIE U YCTHBIE OTBETHI C
onopou

Ha UHGOPMALIMIO U3 yUeOHUKa

Y CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VCIIOJIb30BATh U3YyUYEHHBIN ITOHATUNHBIN
anmnapar Kypca XUMUU

2.2

O0mas
XapaKTEePUCTUKA
XUMUYECKUX
AJIIEMEHTOB
VIA-rpynmsi.
Cepau ee
COCIMHEHUS

OO6m1as xapaKTepUCTUKA PJIEMEHTOB
VIA-rpynmnel. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE
CTEIEHU OKHUCIICHHUS.

Crpoenue u pusznueckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U
cepbl. AJUTOTPOITHBIE MOU(DUKAITIN
KHMCJIOPOJA U CEPbl. XUMHUYECKUE
CBOMCTBA CEPBL.

CepoBoaopoa, CTpOEHHUE,
buznYecKre 1 XUMUYECKUE
CBOMCTBA.

OKcubl cepbl KaKk MpeACTaBUTENIN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kuciora, Gpu3ndecKkue

1 XMMHUYECKHe CBOMCTBA (00IIHe KaK

OO0BACHATEL 001IIHE

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB

VIA-rpynnsl 1 UX COEUHEHHI C y4ETOM
CTPOEHUS UX aTOMOB.
XapakTepusoBarh (PU3NIECKHUE

Y XUMHUYECKUE CBOMCTBA ITPOCTOTO
BEILIECTBA CEPBI U €€ COCTUHEHU
(cepoBOOPOIa, OKCUIOB CEPBI, CEPHOI
KHUCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJTyYeHUs, MPUMEHEHUE U 3HAaUCHUE

B MIPUPOJIC U )KU3HU YETIOBEKA.
OnpenensaTe HaTU4Ke Cyiabgar-

HMOHOB B PacTBOpE.

OOBSICHATH CYIIHOCTh IKOJIOTUYECKUX




MPEICTABUTEIIS KJIACCa KUCIIOT

u cnenuduyeckre). XMuMUUYECKHe
peakuuu, JexKamiue B OCHOBE
MPOMBIIIUIEHHOTO CITOC00a MOy4eHUs
cepHoil kucnotsl. [Ipumenenue. Conu
CEPHOM KHUCIIOTHI, KAY€CTBECHHAS
peaknus Ha Cyib(haT-uoH.
Haxoxnenue cepsl u ee

COEIMHEHUN B IPUPOJE.

XUMHUYECKOE 3arpsi3HEHNE
OKPYXaroUIEH Cpeibl

COCIMHEHUSIMHU

cephbl (KUCIOTHBIC JTOXKIH, 3aTPSI3HCHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro
MPENOTBPALICHUSI.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3HakomiieHHE ¢ 00pa3IamMu Cephl U ee
COEIMHEHUAMU (BO3MOKHO
MCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
Hab6mronenue npouecca oOyriiMBaHus
caxapa IoJ JeUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTBHI.
JlabopamopHvie onvimol:

N3yuyeHne XUMUYECKUX CBOMCTB
pa30aBICHHON CEPHOUN KUCIOTHI.
[IpoBeneHNE KaYECTBEHHON peaknU
Ha Ccynb(haT-uoOH U HaOJI0ICHHE
MpU3HaKa

€€ MPOTEeKaHusl

npo0sieM, CBI3aHHbBIX C MepepadoTKoN
COCIMHEHUH CEPBI.

[1naHupoBaTh U OCYIIECTBIATD

Ha TIPAKTUKE XUMUYECKUE
AKCIEPUMEHTHI, IPOBOIUTH
HAOJIIOICHMSI, JIeJIaTh BBIBOJIBI TIO
pe3yibTaram

HKCIIEPUMEHTA.

CrnenoBath npaBuiam 0€30MacHON
paboTHhI B J1abopaTopuu

MIPU UCIIOJIH30BAHUU XUMUYECKOM
MOCY/1bl U 000PYyA0BaHUS.
[Ipon3BOIUTH BHIUUCIICHUS

0 XUMHUYECKUM

YpaBHEHUSIM.

Hcrnonb30BaTh NpH BBHITTOJHEHUH
y4eOHBIX 3a/IaHUI TEKCTh yUeOHUKa,
CIIPaBOYHBIE MaTEPUAITBI
(ITepuoguueckyro cuctemy
XUMHYECKHUX 3jemMeHToB [l. 1.
MenneneeBa, TaOIUIy pacCTBOPUMOCTH
KHCJIOT, OCHOBaHUM

Y COJIEN B BOJE, IIEKTPOXUMHUYECKHUM
PAI HAPSKEHU METAJIOB).
Hcnons30BaTh MPU BHITIOJTHEHUN
y4eOHBIX 3a/IaHUI U B MpoIlecce
HCCJIeI0BATEIbCKON e TENHHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOT0 COACPIKAHMUS,
CIIPaBOYHBIE




| marepuaisl, pecypest MuTepHera
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O0mas
XapaKTepUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VA-rpynrsl.

A3or, hocdhop u ux
COEIMHEHUS

OO6m1as xapakTeprucTUKa

AIEMEHTOB VA-rpynimsl.
Oco0eHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIICHUS.
A30T, pacnipoCcTpaHEHUE B IPUPOJIE,
bu3nYecKre 1 XUMHYECKHE CBOMCTRA.
KpyroBopot azora B npupoJe.
AmMMuak, ero Gu3nvecKue u
XUMHUUYECKUE CBOMCTBA, OIYUYEHUE U
MIPUMEHEHHUE.

Conu aMMOHUS, UX PUBUYECKUE

1 XMMHUYECKHE CBOMCTBA,
npuMeHeHue. KauectBeHHas

peakIusi Ha UIOHbBI aMMOHHUSI.

A3OTHas KUCJIOTA, €€ TI0Jy4YeHHe,
bu3nYecKrue 1 XUMHYECKHE

cBOiCcTBa (00ITHE KaK

MpPEACTAaBUTENA KJIacca KUCIOT U
cnenuduuecKue).

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHSI B KaU€CTBE MUHEPATbHBIX
yaoOpeHuil. XUMUYECKOe 3arps3HEHUE
OKPYXaIOUIEN CPeJibl COCTUHEHUSIMU
a3oTa (KUCIOTHBIC JTOXK/]IH,
3arpsi3HEHUE BO3/yXa, MOYBHI U
BOJIOEMOB).

docdop, anoTponHbie MOIUPUKAITTN
dbocdopa, pusndeckre 1 XUMUIECKHE
coiictBa. Oxcun docdopa (V)

u dhochopHas Kuciora, Gu3nuecKue

OO0BACHATEL 001IIHE

3aKOHOMEPHOCTH B U3MCHCHHH

CBOMCTB AJIEMEHTOB

V A-rpyIiibl 1 UX COEIMHEHHUM C y4eTOM
CTPOEHUS UX aTOMOB.

XapakTepusoBaTb (PU3NYECKHUE

U XMMHYECKHE CBOMCTBA MTPOCTHIX
BEIIECTB a30Ta u ¢ocdopa u ux
COEIMHEHU (aMMHUaKa, CoJIel aMMOHHS,
a30THOM KHUCJIOTHI, HUTPATOB, OKCH/JIA
docdopa (V) u dochopHOil KUCTOTHI,
dbocdaroB), cmocoObl UX MOTYyUCHHUS,
PUMEHEHHUE U 3HAYCHUE B TIPUPOJIC

Y )KM3HU YEJIOBCKA.

OmnpenensiTb MOHBI aMMOHUA U (pocdat-
MOHBI B PaCTBOPE.

OOBsICHATH CYIIHOCTb
HKOJIOTHYECKUX npo0em,
CBSI3aHHBIX C HAXOXKJEHUEM

coenuHeHM a3ota u pochopa

B OKPYJKAlOIIEH cpeae.
[TmanmpoBaTh U OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKUC
AKCIIEPUMEHTEHI, TIPOBOAUTH
HaOII0ICHUS, JeJIaTh BEIBOJBI 110
pe3ynbTaTam

IKCIIEPUMEHTA TIPU TTPOBEICHUH
71a00paTOPHBIX OIBITOB U MPAKTHIECKON
paboThI.

CrnepnoBath npaBuiiaM 0e30MaCHON




U XMMHUYECKHUE CBOWCTBA, MOJIyYEHHE.
Hcnonb3oBanue (ochatoB B KauecTBe
MUHEPAJIbHBIX yI00pEHUH.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIEHUE C

(U3UIECKIMU CBOMCTBAMU

aszora, hocdopa

1 UX COCTMHEHUM (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB).
O3HakomileHHE ¢ 00pa3LamMu
a30THBIX U (OCHOPHBIX YI0OpEHUH.
[Tonyuyenue, cobupanue,
pacrio3HaBaHUE U U3yYCHUE CBOWCTB
aMMHaKa.

B3auMoericTBrEe KOHIIEHTPUPOBAHHOU
a30THOM KHUCJIOTBI C MEIbIO
(BO3MOHO

UCIIOJIb30BaHUE

BHJICOMATEPHUAJIOB).

JlabopamopHvie onvimol:
IIpoBeneHre Ka4eCTBEHHBIX
pEeaKUunii Ha NOH AMMOHHUS U
dbocdart-noH,

Y M3YUYEHHE MPU3HAKOB UX
MIPOTEKaHUSI.

llpakxmuueckas paboma

Ne 3: TTonyueHnue ammuaka,
M3y4YE€HUE €r0 CBOMCTB.

Buiuucnenus:

paboThI B 1abopaTOpuu

IIPU UCTOJIb30BAHUHN XUMUYECKON
HoCyAbl U1 000PYI0BaHMSL.
[Ipon3BoaUTH BBIYUCIIEHUS

10 XUMHUYECKUM

YpaBHEHUSIM.

Hcnonp30BaTh NpyU BHIMOIHEHUN
y4eOHBIX 33JaHUN TEKCThI YUeOHUKA,
CIIPaBOYHBIE MaTEPHAJIBI
(MepruoANYECKYIO CUCTEMY
XUMHYECKHX djemMeHToB /. 1.
MewnpeneeBa, TabIMIy pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM

U COJIeH B BOJIE, DJICKTPOXUMHUUYECKHM
psA HaNpsHDKEHUH METaJlJIOB)




| 110 YPABHEHUSIM XUMHUYECKUX PEAKIIAMN
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O0mas
XapaKTepUCTUKA
XUMHUYECKHAX
AJIIEMEHTOB
IVA-rpynmnst.
Yraepon

Y KPEMHUH, U UX
COECIMHEHUS

OO6m1as xapaKTepUCTUKa PJIEMEHTOB
IVA-rpynnsl. OcobenHoctu
CTpOEHUSI aTOMOB, XapaKTepHbIC
CTETIEHU OKHCIICHUSI.

Yraepon, alulOTPOIIHbIE
MOAU(PUKAIINH, PACTIPOCTPAHEHHUE B
npupoe, PU3NIECKue U XUMHUIECKHE
CBOMCTBA.

Ancopomusi. Kpyrosopot

yriiepoja B Ipupo/ie.

Oxkcuapl yriepoaa, ux

dbuznYecKre 1 XUMUYECKUE
CBOMCTBA, JICMCTBUEC HA KUBbIC
OpraHU3MbI, OJyYEHUE U
pUMEHEHHE. JKOJOTUYECKUE
po0JIeMbl, CBSI3aHHBIE C

OKCHJIOM

yraepoga (IV), runoresa rmo6ansHOTO
MOTEIJICHUS KIMMAaTa, MapHUKOBBII
¢ PexT.

VYronpHas KUCJIOTa U €€ COJIH, UX
(dbuznyecKkre 1 XMMUYECKHE CBOMCTBA,
MOJIy4YE€HUE U IPUMEHEHUE.
KauectBeHHas peakiusi Ha KapOOHAT-
noHbI. Micnonb3oBanue kapOOHATOB

B OBITY, MEIUIIUHE,
MIPOMBIIINIEHHOCTH U CEJIbCKOM
XO3SIUCTBE.

[lepBoHavYaJIbHBIE TIOHATHUS

00 OPraHMYECKUX BEIIECTBAX Kak

OO0BACHATEL 001IIHE

3aKOHOMEPHOCTH B U3BMEHEHHUH

CBOMCTB AJIEMEHTOB

I[VA-rpynmnsl v UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

XapaxkTepu3oBaTh (PU3NYECKHE

Y XUMHYECKHE CBOMCTBA IMPOCTHIX
BELLECTB yIiepoJa U KPEMHUS U UX
COEIMHEHH (OKCHUIOB YIiiepoaa,
YTOJIBHOM KUCIIOTHI, KApOOHATOB, OKCH/IA
KPEMHUS, KPEMHHEBOU KUCIIOTHI,
CUJIUKATOB), CIIOCOOBI X

NOJIy4EeHHUsI, IPUMEHEHUE U

3HAYEHUE B MPUPOJIE U KU3ZHU
YesioBeKa.

OOBSICHATH MPUUYUHHO-CIICJICTBEHHYIO
CBA3b: CTPOCHHUE BEIIECTBA — CBOWCTBA
— NPUMEHEHHUE — HA IPUMEPAX
COEIMHEHHH yIiIepoJia U KPEMHUS.
Onpenensate KapOOHAT- U CUITUKAT-
MOHBI B PACTBOPE.

OOBSICHATH CYIIHOCTh

9KOJIOTUYECKUX MPOOIIEM,

CBSA3aHHBIX C HAXOXICHUEM
YTJIEKHUCIIOTO Ta3a B OKpY Karolen
cpene.

[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMU
IPOCTBIX COEAMHEHUN (METaH, TaH,
STWIEH, alleTUJIEH, 3TaHOJI, [NIMLIEPHH,




0 COEAMHEHMSIX yIiiepoaa (MeTaH, TaH,




STHJICH, alleTUJICH, STaHOJ, TJIUIIEPHH,
YKCyCHasi KHCJIOTa).

[TpupoaHbIE HCTOYHUKH
YTIIEBOIOPOAOB (YTOJb, IPUPOTHBIN
ra3, He)Th), MPOAYKTHI UX
nepepadoTku (6EH3UH), KX POJIb B
OBITY U IPOMBILIIEHHOCTH.

[TonsiTue 0 OMOIOTUYECKU BaXKHBIX
BEIIECTBAX: KHUPaxX, OeNKax, yrieBoaax
—H UX POJIH B KU3HU YETIOBEKA.
MarepunanbHO€E €IUHCTBO
OpPTaHUYECKUX U HEOPTaHUUYECKUX
COCJIMHEHUMH.

Kpemuuii, ero ¢puszmnueckue

U XUMUYECKUE CBOWCTBA,

MIOJTyYeHHUE U IIPUMEHEHHE.
CoenvHeHus: KpEMHUS B IPUPOJIE.
OO6mue mpeacTaBIeHUS

00 okcune kpemuus (IV) u kpemaneBoit
KHCJIOTE.

CuMKaThl, UX UCIOJIb30BaHUE B OBITY,
MEAHUIIMHE, TPOMBIIIICHHOCTH.

Baxxnenmme CTpoUTENbHBIE MATEPUAIIBI:

KepaMHKa, CTeKJI0, IEMEHT, OCTOH,
xene300eToH. [TpobaeMbl 6e301macHoro
WCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepuaioB B MOBCEIHEBHOM KU3HHU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mojienu KpuCTaINIMYECKUX PEIIECTOK

YKCYCHasi KUCJIOTa), B3AUMOCBSI3b
HEOPTraHUYECKUX COCAUHEHUN
yriiepoja U OpraHUuYECKUX BEIIECTB.
OnuchIBaTh pOJIb OCIKOB, KUPOB

Y yTJIeBOJIOB B (PYHKIIMOHHUPOBAHUH
JKUBBIX OPraHU3MOB, COCTaB
MPUPOIHBIX UCTOYHUKOB
YIJIEBOJIOPOJIOB, UX POJIb

B OBITY U MPOMBIILICHHOCTH.
[IpoBOANTE BHIYUCIICHUS 110 YPABHEHUSIM
XMMHUYECKUX PEAKIUN.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, TPOBOJIUTH
HaOII0IeHYS, AeJIaTh BBIBOJBI 110
pe3yibTaram

AKCIIEPUMEHTA MPU MPOBEJACHUN
J1a00paTOPHBIX OIBITOB U MPAKTHYECKUX
paoor.

CrnenoBath npaBuiam 0€30MacHON
paboTHI B J1abopaTopuu

MIPU UCIIOIb30BAHUU XUMUYECKOM
NOCYJIbl U 000PYI0OBAHHUS.
Hcnons30BaTh MPU BHITIOJTHEHUN
y4eOHBIX 3a/IaHUI TEKCThl YUCOHUKA,
CIIPaBOYHBIC MaTEpHAIbI
(ITepuponnueckyro cucTemMy
XAUMH4YECKnX 31emMeHToB 1. U.
MenneneeBa, TabIUILy
pPacTBOPUMOCTH KHCJIOT, OCHOBaHUM




anmasa, rpadura, QysiepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM
a7IcopOLIMK paCTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YTJIEM U
YCTPOMCTBOM IPOTUBOrasa.
O3HakoMJIEHHE C TPOAYKIHEH
CHWJIMKAaTHOU MPOMBILIJIEHHOCTH
(Buneomarepuansl: cuiaKaTHas
IIPOMBIIJIEHHOCTB ).

Mopenu MOJIEKYyJT OpraHUYeCKUX
BELIECTB.

JlabopamopHuiii onvim:

[Tonyuyenue, cobupanue,
pacno3HaBaHUE U U3YUYEHUE CBOMCTB
YTJIEKHUCIIOTO Ta3a.

[IpoBeneHre Ka4YeCTBEHHBIX PEAKIIUA
Ha KapOOHAT U CUJIMKAT-UOHBI

Y U3y4YECHHE NPU3HAKOB UX
IIPOTEKAHUSI.

Ilpaxmuueckue pabomvi:

Ne 4. TTosmyyenue yriekuciaoro rasa,
W3YUYEHHE €TO CBOWCTB.

Ne 5. Pemenue skciepuMeHTaIbHbBIX
3a7a4 1o teMe «BaxxHeimne
HEMETaJUIbl U UX COCAUHEHUS.
Buiuucnenus:

M0 YpaBHEHUSAM XUMUYECKUX PEAKIIH

Y COJIEN B BOJE, DIIEKTPOXUMUAYECKUHI
PAI HAPSKEHUM METaJJIOB)

Hroro no pazneny

25




MeTtajibl 4 X COCAMHECHUA

3.

1

OO01ue
CBOICTBA
METAJUIOB

OO6m1as xapaKTepruCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
UX MoJIokeHus B [leprnoanueckon
CHUCTEME XUMHYECKUX AJIEMEHTOB

JI.1. MenneneeBa u CTpOCHUSI AaTOMOB.
Crpoenue MeTauioB. MeTtaninueckas
CBS3b U METAJJINYECKAS
KpUCTAJNINYECKAs PENIeTKA.
DNEKTPOXUMUUYECKUHN PSIJT HAMIPSIKEHUIM
MeTaII0B. PU3HYECKUE U XUMUUECKUE
cBoicTBa MeTauioB. OOIIKe criocoObl
notyueHust metauioB. [lonstue

0 KOPPO3UH METAJIOB, OCHOBHbIEC
CIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
CrnnaBel (cTalnb, 4yTryH,
JIOpATTIOMUHUN, OPOH3a) U UX
MIPUMEHEHHE B OBITY

Y IIPOMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa31pl METAJIJIOB U CILIABOB.
N3yuenue pe3ynbTaToB KOPPO3UU
METAJIJIOB (BO3MOKHO HCIIOJIB30BaHUE
BUJICOMATEPHUAIIOB).

JlabopamopHvie onvimol:
O3zHakomileHHe ¢ 00pa3lamMu
METAaJIJIOB U CILJIaBOB, UX
bU3UIECKUMU

PackpriBaTh CMBICT U3yYaE€MbIX
MOHATUH ¥ IPUMEHSTH 3TH ITOHSATHS
IIPU OTMIMCAHWUU CBOMCTB BEIIECTB U UX
IIPEBPALLICHUMN.

OO0BICHATE 00IIIHE

3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 3JIEMEHTOB-METAIJIOB U UX
COEMHEHUN C YUYETOM CTPOCHUS UX
aTOMOB.

XapakTepuzoBaTh CTPOCHUE METAJLJIOB,
oO1ue pu3nuecKkue U XuMUIECKUe
CBOMCTBA METAJUIOB.
XapakTepu3oBaTh OOIIKE CIIOCOOBI
MOJTYYEHHUSI METAJJIOB.

OnuchiBaTh CIOCOOBI 3aIUTHI
METaJJIOB OT KOPPO3UHU.

CrnenoBath npaBuiiaM 0€30MacHOMN
paboThI B J1abopaTopuu

IIPU UCIIOIb30BAHUU XUMUYECKOM
MOCY/IbI 1 000PYTOBAHHSI.
[Tpou3BoANTH BEIYHUCIICHUS

[0 YpaBHEHUSAM XUMUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB COACPKUT
MIPUMECH.

Y4acTBOBaTh B COBMECTHOM

paboTe B Mape Wiu rpyIre.
Hcnonb30BaTh MpH BHITIOJIHEHUH
y4eOHBIX 3a/IaHUi TEKCThl yUeOHUKA,




CBOMCTBaMHU.

Buviuucnenus:

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIHH,
€CJIM OJIUH U3 PEAreHTOB COACPKUT
MIPUMECH

CIIPABOYHbBIE MATEPUAIIBI
(ITepuoanueckyto cUCTEMY
XUMUYECKHX 3eMeHToB /1. U.
MenpeneeBa, TabIUILy paCTBOPUMOCTH
KHUCJIOT, OCHOBaHUH

U COJIEU B BOJIE, SJIEKTPOXUMUYECKUN
paa

HaIpsKEHUI METaJIOB)

e

Baxueiinme
METAJUIbl U UX
COECJIMHEHUSA

16

[Ilenoynble METaJLJIbL: IIOJ0XKEHUE

B [Iepnoanueckoii cucreme
XUMHYECKUX dj1eMeHToB J[. 1.
Menpeneena,

CTPOEHUE UX ATOMOB, HAXOXKICHUE

B npupojie. dusznueckue u
XUMHYECKHE CBOMCTBA (Ha IpUMeEpeE
HaTpus

1 Kaymst). OKCHJIBI M THAPOKCHIBI
Hatpus U Kanus. [I[pumenenue
IIEJTOYHBIX

METAJJIOB M UX COCAUHCHUM.
[Ilenoyno3eMebHbIE METAILIbI
MarHvi 1 KajJabIUM: MOJIOKECHHUE

B [Tepnognueckon cucreme
XUMHYECKHUX 2JIEMEHTOB J.H.
MenpeneeBa, CTPOEHHUE HX aATOMOB,
HaXO0XJICHUE B MPUPOJIE.

DU3UYECKUE U XUMHUYECKHE CBOMCTBA
MarHus 1 KaJibliusg. Baxxaenmnme
COCIMHEHUS KaJablus (OKCHI,
TUIPOKCH, COJIN). JKECTKOCTh

OO0BsACHATH O0IIHE

3aKOHOMEPHOCTH B UBMEHECHUU
CBOWCTB 3JIEMEHTOB-

METAaJIJIOB M UX COCIUHEHUN B
rpynmnax ¢ y4eToM CTPOCHUS UX
aTOMOB.

XapakTepu3oBath (pU3nUEeCKHe

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB METAJIIOB U UX
COeMHEHU (OKCHUJIOB,
THIPOKCHUIIOB, COJIEH), CIIOCOOBI UX
MOJy4YEHUs], HPUMECHEHUE U
3HAYEHUE B MIPUPOJE U KU3ZHU
YeJI0BEKA.

YcraHnaBiIMBaTh NPUYMHHO-
CJIIEJICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha IIPUMEpPax U3y4aeMbIX BEIECTB.
Pacno3naBaTh ¢ TOMOIIBIO
Kau€CTBEHHBIX PEAKIIUI HOHBI METAJIJIOB!
MarHus,

KaJIbIUsl, aJIIOMUHUS, IUHKA, KeJe3a




BOJIbI U CIIOCOOBI €€ YCTPaHEHHUSI.
AJTFOMUHUIA: TIOJIOKEHUE
B lleproanueckou cucreme

(IT) u xenesa (III), menu (II).
Jloka3zbiBaTh aM(POTEPHBIN XapaKTep
OKCHUJIOB U TUJPOKCUIOB aTFOMUHHUS




XAMHUYCCKHUX IJIEMCHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxO0XXJICHUE B MIPUPOJIC.

du3nYecKrue U XUMUYSCKUe

CBOMCTBA aJIIOMUHUSI.

AmM@doTepHbI€ CBOWCTBA

OKCHJia ¥ TUAPOKCHUIA

aJTIOMHHUSL.

Keneso: nmoyioxxkeHue B
[lepuoanyeckoit cucteMe XUMUYECKUX
AJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxO0XXJICHUE B MIPUPOJIE.

du3nIeCcKrue 1 XUMHUICCKHE

CBOMCTBA JKeJe3a.

OKcuabl, TUAPOKCUIIBI M COJIU JKeTe3a
(IT) u »xene3a (II1), ux coctas, cBOICTBa
Y MOJy4YCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OcobeHHoCTH B3aNMOJICHCTBUS
OKCHJIa KaJblUsl U HATpUsS C BOAOU
(BO3MOXKHO HCTIOJIb30BaHNE
BUJICOMATEPUAJIOB).

OxkpaivBaHue miaMeHu HOHaAMU
HATpHs, KIS U KaJIbIIHs

(BO3MOYKHO UCITOJIb30BaHUE
BUJICOMATEPHAJIOB).

HccnenoBanne CBOMCTB  JKECTKOM
BoJibl. IIpouiecc ropenus jxeneza B

Y LMHKA.
[1naHupoBaTh U OCYIIECTBISATh

Ha TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, MPOBOJAUTD
HaOJII0ICHUSI, 1EJ1aTh BBIBOJIbI 110
pe3ynbTaram

SKCIIEPUMEHTA ITPU POBEAECHUHN
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CnenoBath npaBuiaaM 0€30MacCHOM
paboThI B 1abOpaTopuu

MPU UCTIOJIB30BAHUM XUMHUYECKON
MOCY/Ibl U 000PYAOBaHUA.
[Ipou3BOAUTH BBIYMCICHUS

0 XUMUYECKUM

ypaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wiu rpyIire.
BricTpanBaTh pa3BepHyThIE
IIMCBMEHHBIE U YCTHBIE OTBETHI C
Oonopou

Ha uH(pOpMaIHIO U3 yueOHUKA

Y CIIPAaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3yYECHHBIA MIOHATUNHBIN
anmapar Kypca XUMUHU




KHUCJIOPOJIC (BO3MOKHO
HCITOJIb30BaHUE
BHJICOMATEPHAJIOB).




JlabopamopHvie onvimoi:
[IpoBeneHrne KaYECTBEHHBIX PEAKIINil
Ha MOHBI (MarHus, KajabIus,
ATFOMHUHMS, ITMHKa, xene3a (I11) u
xenesa (I1I), menu (I1), onucanue
MIPU3HAKOB UX

MPOTEKAHUSI.

UccnenoBanne aMmpOTEpHBIX CBONCTB
TUAPOKCHUA ATIOMUHUS U THAPOKCUAA
[[MHKA.

Ilpakmuuecxkue pabomui:

No 6. JKecTkOoCTh BOABI 1 METOIEI €€
YCTpaHEHHS.

Ne 7. Pemienue skciepuMEHTaIbHBIX
3a7a4 1o reMe «Baxxueumue
METAJIJIbl U KX COETUHEHHUSD.
Buviuucnenus:

10 YPaBHEHUSAM XUMUYECKUX PEAKIIUH,
€CJIM OJINH U3 PEareHTOB JaH B
U30BITKE WK COJACPKUT MTPUMECH;
MAaCCOBOM JIOJIM BBIXOJA MTPOJYKTA
peakuuu

Htoro no pazneny 20
XuMHS U OKpYyKaIIasa cpeaa
4. | Xumus 3 BemecTBa 1 Marepuaiisl B XapakTepu3oBaTh POJIb XUMUHU
1 151 ITOBCETHEBHOM KU3HU YEIIOBEKA. B Pa3NUYHbIX cepax IesaTeIbHOCTH
OKpY>KaroIas be3onacHoe MCMOIB30BaHME BEIIECTB U | JIKOJEH, OCHOBHBIE BEILIECTBA
cpena XUMHUYECKUX peakiuil B ObiTy. [lepBas Y MaTepualbl, IPUMEHSAEMbIE B )KU3HU

IIOMOIIb




MIPY XUMHYECKHIX
OKOTax U

OTpaBIICHUSX.

XUMHUYECKOE 3arpsA3HEHNE

OKpY Karolel cpebl (mpeaenbHas
JOMyCTUMAasi KOHILIEHTpaIus
BelecTB. Posb xumuun

B PEIICHUH IKOJIOTHUUECKHUX
npoOnem. Xumuueckuii
IKchepumenm: [lemoncmpayuu.
Nzyuenue 00pa3ioB MaTepraioB
(cTekIo, CrIaBbl METAIIOB,
MOJIMMEPHBIE MaTEPUAIIBI)

COBPEMEHHOI'0 YeJIOBEKA.
OOBsICHATH yClIOBUS 0€3011aCHOTO
MCIIOJIb30BaHUS BEILIECTB U
XUMHUYECKUX PEAKINIl B OBITY.
AHanM3upoBaTh U KPUTUYECKU
OLIEHUBATh UH(POPMALUIO O BIUSHUU
POMBIIIIIEHHOCTH, CEIbCKOTO
X031CTBA, TPAHCIIOPTA U JIp. Ha
COCTOSIHHE

OKPYIKarOIIENU CPEIBI.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOILb
IIPU XUMHYECKUX 05KOrax H
orpaBieHusx. [[puaumars yyactue B
00CYyX/I€HUH MPOOJIEM XUMUYECKOHN U
DKOJIOTHYECKOMN HAIIPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIINIO
1o npoodieme

U TIpejularaTb BO3MOXHbBIE IIyTH €€
peLeHusl

Hroro no pazneny: 3
PesepBHOE Bpemst 3
OBUIEE YMCJIO 68
YACOB

10 TTPOTPAMME




TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 9acoB
Ne HanmeHoBaHue pa3ieiioB K I JJIeKTpOHHbIe (HH(POBHIE)
n/n U TeM IPOrpaMmbl Bcero OHTPO.ILHEIE PaKTHiecKue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pazned 1. IlepBoHayaibHbIe XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh bubnmoreka [IOK
1.1 €CTECTBO3HAHUS U 5 ) https://m.edsoo.ru/7f41837¢
’ MPaKTUYECKON ['JIOBAJI-JIAB https:/globallab.ru/
JIeSITEILHOCTH YEI0BEKA
bubaunorexa [IOK
1.2 BemecTsa n xummreckme 15 1 https://m.edsoo.ru/7f41837¢
peaximn TJIOBAJI-JIAB https:/cloballab.ru/
Uroro no pazaeny 20
Pa3nes 2. BaxkHelilne npeacTaBuTe Il HEOPraHU4eCKUX BellleCTB
bubmnoreka [IOK
71 Bo3znyx. Kucnopo. 6 https://m.edsoo.ru/7f41837¢
’ ITousitre 06 oxcumax T'JIOBAJI-JIAP https://globallab.ru/
Botopos. TlonsiTae o Bbubnuoreka IJOK
2.2 ) 8 1 https://m.edsoo.ru/7f41837¢
KHCTIoTax | coJuix TJIOBAJI-JIAB https://globallab.ru/
but6mmoreka [JOK
23 Bopna. Pacteopsl. [lonsiTue 5 | 1 https://m.edsoo.ru/7f41837¢
) 00 OCHOBAHUIX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIC KJIACCHI bubmuorexa [JOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837¢
COCTUHEHUH I'JTIOBAJI-JIAB https://globallab.ru/
Hroro no pasneny 30



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

Paznen 3. Ilepuoaguueckuii 3axon u [lepuoguveckas cucrema xumuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

Xumu4yeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aknumn

[Tepuoanueckuii 3aK0H U
[Tepuonuueckas cuctema

bu6bnunoreka IJOK
https://m.edsoo.ru/7f41837¢

3.1 XHMIUECKUX DIICMCHTOB 1. 7 TJIOBAJI-JIAB https:/globallab.ru/
N. Menaeneena. CtpoeHue
aroMma
X €CKast CBSI3b.
OII:;\I&:;HT;JI:HO%SI ’ Eubmorexa LIOK
32 8 2 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCIILHBIC TJIOBAJI-JIAB hitps://globallab.ru/
peakuuu
butmotexa IIOK
Uroro no pazaeny 15 https://m.edsoo.ru/7f41837¢
I'JIOBAJI-JIAD https://globallab.ru/
but6mmoreka [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41837¢

I'JIOBAJI-JIAD https:/globallab.ru/

OBILEE KOJIMYECTBO YACOB

110 [TPOI'PAMME 68 >



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

9 KJIACC

KosanuyecTBo yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
Ne i/m HPOXpPAMMDI Beero KOH;‘pO.]IbeI HpﬁaKaneCKI/Ie 06pazoBaTeNbHbIE
e padoThI padoTbI pecype
Paszpnen 1. BemecTBo 1 XMMHYeECKHE peaKIUH
bu6mmoreka [IOK
11 [ToBTOpEeHue U yriayOneHrue 3HaHu| 5 1 https://m.edsoo.ru/7f41a636
’ OCHOBHBIX pa3/IelIOB Kypca 8 Kiacca I'JIOBAJI-JIAB
https://globallab.ru/
bu6mmoreka [IOK
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX 4 https://m.edsoo.ru/7f41a636
’ peakuuii TI'JIOBAJI-JIAB
https://globallab.ru/
butmmoreka [{JOK
13 DNEeKTPOIIUTUYECKAS TUCCOLIUALIUS. 3 1 | https://m.edsoo.ru/7f41a636
’ XHAMHUYECKHE PEAKIIUU B PACTBOPAX I'JIOBAJI-JIAB
https://globallab.ru/
Hroro no pazgeny 17
Pa3znea 2. HeMeTa/JIBI H HX COeTMHEHHUS
bu6mmoreka [IOK
721 OO01mmas XxapakTepuCTUKa XUMUIESCKIX 4 1 https://m.edsoo.ru/7f41a636
’ sneMeHToB VIIA-rpynmebl. ["anoreHsl ['JIOBAJI-JIAB
https://globallab.ru/
OO01as xapakTepuCTHKa XUMHUYECKHX Bubmiorexa ITOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 Bt _pthonu_c1labie
) ) I'JIOBAJI-JIAB
COCIIMHCHHA https://globallab.ru/
OO6m1ast XapaKTepUCTUKA XUMHUECKHIX bubnuorexa [JOK
23 aneMeHTOB VA-rpynisl. A30T, pochop U ux 7 1 https:/m.edsoo.ru/7f41a636
COEIMHEHUS I'JIOBAJI-JIAB



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

https://globallab.ru/

OO01mmas XxapakTepuCTUKa XUMUIESCKIX bubanorexa [IOK
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 https./m.edso0.ru/7 /412636
’ ) I'JIOBAJI-JIAB

erMHI/Iﬁ U UX COCAUHCHUA

https://globallab.ru/

Wroro no pazneny 25
Pa3gen 3. MeTasIbl M UX COeTUHEHUS
bubmmoreka [IOK
o https://m.edsoo.ru/7f41a636
3.1 OO01mme cBOMICTBA METAJJIOB 4 CITOBAJLIIAE
https://globallab.ru/
bu6mmoreka [IOK
o https://m.edsoo.ru/7f41a636
3.2 Baxueiine MeTaymibl 1 UX COETUHECHUS 16 1 2 CITOBAJLIIAE
https://globallab.ru/
Uroro no pazaeny 20
Pasznen 4. Xumusi m okpy:xaonias cpeaa
bubnnorexa [JOK
4.1 BemectBa u MaTepuansl B )KM3HU YeJIOBEKa 3 htps://m.edsoo.ru/7f412636
’ I'’TIOBAJI-JIAB
https://globallab.ru/
Wroro no pazneny 3
but6mmoreka [{OK
PesepBHOE BEMS 3 https://m.edsoo.ru/7f41a636
P P TJIOBAJI-JIAB

https://globallab.ru/

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

IHOYPOYHOE IIJTIAHUPOBAHHUE

8 KJIACC
KoanvecTBo yacos JIeKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kontpoasnbie | IlpakTudyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTsbI
pecypcsbl
[Ipenmer xumuu. Ponb xumuu B
1 1 https://m.edsoo.ru/7efb3c3c
’KU3HHU 4enoBeka. Tena u BemecTsa
[TonsiTue 0 MeToaX MO3HAHUS B
2 A 1 https://m.edso0.ru/9f459¢9a
XUMHH
[TpaxTtruueckas padota Ne 1 «IIpaBuiia
ab0ThI B 1a00paTOpUU U MPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOparteHusi ¢ 1abopaTOPHBIM
000pyIOBaHUEM
Yucteie BemecTBa 1 cMecu. CriocoObl
4 m . 1 https://m.edsoo.ru/8dffecad
paszeneHus: cmecei
[TpaxTrueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKHU MTOBaPEHHOM COIM)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/434a3592
XUMHUYECKUE IIEMEHTBI. 3HAKU
7 1 https://m.edsoo.ru/3a97f7e¢6
(CUMBOJIBI) XUMHYECKHUX 3JIEMEHTOB
[IpocTeie U CnOXKHBIE BELIECTBA 1 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/b44af747
10 3aK0H MOCTOSHCTBA COCTaBa BEIIECTB. 1 https://m.edsoo.ru/3adc28c1
Xumnueckasi popmyna. BaleHTHOCTb




aTOMOB XUMHUYCCKHUX DJICMCHTOB

OTHOcuTenbHAsI aTOMHAasA Macca.

11 https://m.edsoo.ru/fac67eel
OTHOCUTENbHAs MOJIEKYJISIpHAst Macca
MaccoBast 101 XUMHUYECKOTI'0

12 A https://m.eds00.ru/95bcb8f5
3JIEMEHTA B COEAUHEHUN
KonnuectBo BermiecTBa. MoJIb.

13 . https://m.edsoo.ru/668edb4a
MousipHas macca
dusnueckre 1 XUMHYECKUE SIBIIEHUSL.

14 https://m.edsoo.ru/8b878fcf
XuMuueckasi peakuus

15 [Ipu3Haku U yCcIOBUS IPOTEKAHUS https://m.edsoo.ru/
XUMUYECKUX PeaKIni 84214963
3aK0OH COXpaHEHHST MacChl BEIIECTB.

16 p B https://m.edsoo.ru/aalc152d
XHWMHUYECKUE YPABHEHUS
Brruncienus KojJu4yecTBa, Macchl

17 BEIIECTBA 10 YPAaBHEHUSIM Aps medponn

H ypapHen b1656492

XUMUYECKUX PEaKIui
Knaccugukarust XuMruuecKux

18 peakuuii (CoeAMHEHUs!, Pa3I0KEHU, https://m.edsoo.ru/fe58191f
3aMelleHust, 0OMeHa)
M. B. JIOMOHOCOB — y4Y€HBIN-

19 sHImKIoneauct. O6o0IEeHne u https://m.edsoo.ru/213bbeaf
cucTeEMAaTU3aIysI 3HaHUHI
Kourponruas padora Nel mo teme

20 p p https://m.edsoo.ru/cc95e5ed
«BerecTBa 1 XUMHUYECKUE PEAKITUNY
Boznyx — cmecsk razos. CoctaB

21 Bo3ayxa. Kuciopon — sneMeHT u https://m.edsoo.ru/237315¢cf

npoctoe BeuiecTBo. O30H




du3nyeckue U XMMHYECKHE CBOMCTBA

22 KHCIIOpoJa (peaKIuu OKUCIICHHUS, https://m.edsoo0.ru/67245d2f
ropenue). [lonarue o6 okcumax
Crioco0sI MoTydeHus: KUCIopo/ia B

23 71a00paTOPUN U TIPOMBIIIIIICHHOCTH. https://m.eds00.ru/896247cb
[Tpumenenue kuciaopoaa
TenoBoii 3¢ ekt xumuueckon

24 PEAXIIHH, OHATHE O https://m.edsoo.ru/4d71febb
TEPMOXHUMHUYECKOM YpaBHEHHUH, IK30-
Y DHJIOTEPMUYECKHUX PEAKIUIX
TormnuBo (HedTh, yroib U METaH).

25 3arpsi3HEHHE BO3yXa, CIIOCOOKI €T0 https://m.edsoo.ru/62a61752
IIPEIOTBPALLICHUS]
[Tpaktuueckas padora Ne 3 o Teme

26 «Ilonyuyenue u cobupanue https://m.eds00.ru/329545¢9
KHCJIOpPOJ1a, U3yUEHHUE €ETO CBOMCTBY

g7 | DOAOPO -~ olleMeHT it mpoctoe https://m.edsoo.ru/2325645f
BenlecTBo. Haxoxenue B npupoae

)8 duznveckre U XUMHUYECKHEe CBOICTBA httos://m.edsoo.r/ac9ebdbs
Bojopoza. [Ipumenenue Bogopoaa

29 IToHsiITHE O KUCIOTAX M COMSAX https://m.edsoo.ru/d743b{8d

30 | Cnocobs nomyuers oxoposa b https://m.edsoo.ru/8dbbbcdb
naboparopuu
[Tpaktuueckas padora Ne 4 mo Teme

31 «Ilonyuenue u cobrpanue BO10po/a, https://m.edsoo.ru/37a3324a
W3yYECHHUE Er0 CBOMCTB)

32 Moumsprsiit 00bEM rasos. Jaxon https://m.edsoo.ru/714a252d

ABoraapo




Brruuciaenus o0béMa, KOIMYECTBA

https://m.edsoo.ru/

33 BeIleCcTBa ra3a 1o ero M3BeCTHOM
. - 25858514

KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruncinenus 00bEMOB ra3oB Mo

34 YPAaBHEHUIO PEAKIIUH HA OCHOBE https://m.edsoo.ru/ae3d2633
3aKOHA OOBLEMHBIX OTHOIIEHUH ra30B
dusnueckue U XUMHUUECKHE CBOMCTBA

35 https://m.edsoo.ru/272b514¢
BOJIBI
CocraB ocuoBanuii. [Toustue 06

36 https://m.edsoo.ru/3d2634ef
WHIUKATOpax
Boja kak pactBoputens.
Hacriennble ¥ HeHACKIIIIEHHEIE

37 B B https://m.edsoo.ru/2b19b4el
pacTBOpbl. MaccoBasi 10Jis BelllecTBa
B pacTBOpE
[TpakTrueckas padota Ne 5 o Teme
«[IpuroroBiaeHue pacTBOPOB C

38 p . . p vp . https://m.edsoo.ru/9f55a219
onpeaesEeHHON MacCoOBOM J10Jei
PacTBOPEHHOTO BEIIECTBAY
Kourponruas padora Ne2 o teme

39 p p https://m.edsoo.ru/c1c97fe3
«Kucnopoa. Bogopoa. Boga»
OKcuabl: COCTaB, KIIaCCH(UKALIN,

40 a uxan https://m.edsoo.ru/c321335¢
HOMEHKJIaTypa
[Tonydyenune nu XuMHYECKHE CBOMCTBA

41 KHUCIIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/bce52bca
aM(pOTEpPHBIX OKCHUJIOB
OcHoOBaHUS: COCTaB, KIaccu(puKamus,

42 uxan https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa

43 [Tonydyenue n XuMHUYECKHE CBOMCTBA https://m.edsoo.ru/eb3b238b




OCHOBaHUH

44

Kucnotsl: coctas, kinaccupukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/c589a687

45

[Tonydyenue 1 XuMHUYECKUE CBOMCTBA
KHUCJIOT

https://m.edsoo.ru/d2cc4664

46

Counu (cpegHue): HOMEHKIIATYPA,
CHOCOOBI NOTYYEHHUs, XUMUUECKUE
CBOMCTBA

https://m.edsoo.ru/66bad57a

47

[Tpaktuueckas padora Ne 6. Perenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX
COEeIMHEHUN

https://m.edsoo.ru/ef5f5b6d

48

['eneTnueckas CBA3b MEXKIY
KJIacCaMH HEOPTraHMYECKHX
COeUHEHUN

https://m.edsoo.ru/3eafb436

49

0O00011eHre U CUCTEMATU3AIIHI
3HaHUHU

https://m.edsoo.ru/aedf982e

50

Kontponbnas pabota Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COETMHEHMI"

https://m.edsoo.ru/53e93cf2

51

[TepBbie MONBITKH KiacCU(DUKAUU
XUMUYECKUX IEeMEHTOB. [IoHsATHE O
IpyIIIax CXOAHBIX AIEMEHTOB

https://m.edso0o0.ru/45¢b955f

52

[lepuoanueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMUYECKux dnemeHToB /I, 1.
Meneneena

https://m.edsoo.ru/acfe3f3c

53

[Tepuoapl, TPyMIIbI, MOATPYIIIBI

https://m.edsoo.ru/dd7cc851




CTpOGHI/Ie aromoB. CocTaB aTOMHBIX

54 https://m.edsoo.ru/b34e5fb1
snaep. N3oTomnsl
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK

55 aToOMOB 3JieMeHTOB [lepunoanueckoi https://m.edsoo.ru/fb64d6ef
cucremsl J[. . Menaeneena
XapakTepucTuka XUMHYECKOTO
AJIEMEHTA TI0 €ro MOJIO0KEHUIO B

56 . https://m.edsoo.ru/3627afb4
ITepnonnueckon cucreme /1. U.
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa

JIs pa3BUTHSI HAYKU U TpakTuku. /.

57 LD Y . pu A https://m.eds00.ru/83762¢95
N. MenneneeB — y4€HbIN, IEAArOT U
IpaKJaHUH
PesepBHbIit ypok. O6001IeHNE U

58 CI/ICTEMaTI/BZ pI/ISI 3HaHUH / bubmorexa HOK

. . https://m.edsoo.ru/00adb33c¢

Bcepoccuiickas npoBepouHast paboTa
KoHnTtponbhas padora Ne4 o teme

59 «Ctpoenue aroma. XuMudeckas bubnuoreka [IOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas pabora
DNEeKTpOOTPULATENBHOCTh ATOMOB

60 POOTPHT https://m.eds00.1ru/2667a766
XUMHYECKUX JIEMEHTOB

61 HNonHas xuMHYECKas CBI3b https://m.eds00.1u/2628cf49
KoBasnienTHas nomisipHasi Xumuueckas

62 p https://m.edso0o.ru/67tb6476
CBsI3b
KoBanenTtHas Henossipas

63 P https://m.edsoo.ru/f32¢6211
XUMUYECKasl CBSI3b

64 CreneHb OKUCIIEHUSA https://m.edsoo.ru/fe73b9dc




OXHUCIINTEIIFHO-BOCCTAHOBUTEILHEIC

65 1 https://m.edsoo.ru/665e2d2d
peaxiuu

66 OKHUCIIUTEIIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/eb264264
PesepBHbIii ypok. O600mIeHNE U
CUCTEMAaTHU3a 3HAHWUH 110 TEME

67 HMCTEMATHSAMHA SHARHMH 0 TEM 1 https://m.eds00.ru/62539d2¢
«Ctpoenue atoMa. XUMUYECKast
CBSI3b)»
Pe3se i1 ypok. O000

68 PRHBIM YP OPIICHHE 1 1 hitps://m.edso0.ru/c8769b1b
CUCTEMATU3ALMA 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuyectBo yacos DJICKTPOHHBIE
Ne Hara undgposbie
Tema ypoxka Konrpoianbusie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTsbI
pecypcebl

Ileproarueckuil 3aK0H.
Ilepnoagnueckas cucteMa

1 p u 1 https://m.edsoo.ru/ac197bf5
XHMUYECKHX deMeHToB . U.
Menneneena
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XMMHYECKHUX DJIEMECHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX MEPUOIOB
Knaccudukanusa nu HoMeHKIIaTypa

3 ¢ yp 1 https://m.edsoo.ru/d96e16b9
HEOPraHWYECKUX BEILECTB
Buasl xumMudeckoil CBSI3HM U THITBI

4 N 1 https://m.edsoo.ru/e39821fc
KPUCTAJUIMYECKUX PEHIETOK
Kontponbnas padota Nel o teme
«IToBTOpenue u yriry0iieHue

5 . p yry 1 1 https://m.edsoo.ru/2a531ece
3HAHUI OCHOBHBIX Pa3/elioB Kypca
8 KJmacca»
Knaccudukanus XuMuaecKux

6 \(,b 1 https://m.edso0.ru/61£97329
peaKIyii o pa3TuYHBIM MPU3HAKAM
[TonsiTHE O CKOPOCTH XUMHUYECKOM

7 peakuuu. [IoHSITHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTeHHBIX PEAKIIUIAX

8 IlonsaTHe 0 XUMHYECKOM 1 https://m.edsoo.ru/afbc35b2
paBHOBecUU. DAKTOPBI, BIUSIOIINE




Ha CKOpPOCTb XHUMHYECKOH pe€akKuuun
" IIOJIOKCHUE XUMHWYECKOI'O

XUMHYECKUE CBOMCTBA HA TPUMEPE

paBHOBECHS

9 OKucTebHO- https://m.edsoo.ru/16ddaal?
BOCCTAaHOBUTEJIHHBIC PEAKIINH
Teopus 27IEKTPOIUTUYECKON

10 nucconuaru. CUIbHBIC U clla0bie https://m.eds00.ru/965c6a66
BIEKTPOIUTHI

11 HonHbIe ypaBHEHHS peaKuil https://m.edsoo.ru/43f4b85¢
XUMHYECKUE CBOMCTBA KUCIIOT U

12 OCHOBAHHH B CBCTE Hp?HCTaBHeHHﬁ https://m.edsoo.ru/9adee23c¢
00 PIIEKTPOTUTHIECKON
JUCCOLHAITIT
XUMHUYECKUE CBOMCTBA COJIEH B

13 CBETE MPEACTABICHHUI 00 https://m.edsoo.ru/339ae525
3JEKTPOJIUTUYECKON JUCCOLIMAIIIT

14 [TonsiTne o runponuse coneu https://m.edsoo.ru/be3c2519

15 060613[6}1146 1 CHCTEMATHSAIHA https://m.edsoo.ru/78322bfb
3HaHUHN AUpPs.//M.cdS00.Iu/ /8522010
[IpakTtuyeckas padora Ne 1.

16 «Penienne sKcrepuMeHTaTbHBIX https://m.edsoo.ru/c172d37d
3a71a9»
KontponsHas pabota Ne2 o reme

17 «MCKTPOAHTHHCCKaS https://m.edsoo.ru/2b5a2162
Jaucconuanus. XMuMUYeCcKHe
peaKI B paCTBOPAX»

18 OO11ast XapaKTEPUCTHKA TAJIOTCHOB. https://m.edsoo.ru/c3eaeb47




XJIopa

XnopoBoaopoa. ComnsiHast KUCIIOTa,

19 XMMHYECKHE CBOMCTBA, MOJyYEHUE, https://m.edsoo.ru/dafébbe?
NPUMEHEHUE
[IpakTnueckas padora Ne 2 o Teme

20 «ITomydeHnue coIsTHOM KUCIIOTHI, https://m.edsoo.ru/9a2bd4de
H3y4YeHUe €€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM

21 XUMHUYECKUX PEAKIUM, eCIIU OAUH https://m.edsoo.ru/fa37c¢94¢
U3 PEareHToB JIaH B U30BITKE

22 Obuias XapakTepHCTHKA EMCHTOR https://m.edsoo.ru/e79ebfa3
VIA-rpymisl
AnnotponHbie MOAUGUKAITIN CEPBHI.

23 HaXO)KﬂeHI/ie ceppl v ce https://m.edsoo.ru/5¢3339bd
COCIMHEHUI B IPUPOJIC.
XUMHUYECKUE CBOKWCTBA CEPBI
CepoBo10po1, CTpOEHUE,

24 (u3nyecKkue 1 XuMHUYECKHe https://m.edsoo.ru/384dcc68
CBOMCTBa
Oxcuppl cepbl. CepHasi KUCIIOTA,

25 (u3znyecKue 1 XuMHUYECKHE https://m.edsoo.ru/ae565216
CBOICTBA, TPUMEHEHUE
XHWMHWYECKUE PEAKINH, JIEKAIUE B
OCHOBE TIPOMBIIIUICHHOTO criocoba

26 TOTYHEHHA CCPHON KHCITIOTEL https://m.edsoo.ru/acc7d4bf

XUMHUYECKOE 3arpsI3HEHUE
OKpYKaroIlei cpeapbl
COEMHEHUSIMU CEPbI




27

Brruncnenmne maccoBoil nonu
BBIX0/1a IPOJYKTA PEaKIuu

https://m.edsoo.ru/7dac2b46

28

OO6m1ast XxapaKTepUCTUKA DJIEMEHTOB
VA-rpynmsl. A3or,
pacnpocTpaHeHue B IIPUPOJIE,
(bu3znyecKue U XuMHUYECKHe
CBOIICTBa

https://m.edsoo.ru/6bfdf145

29

AmMHaK, ero pu3uIecKue u
XMMHYECKHE CBOMCTBA, MOTyYCHUE
U IpUMEHEHHUe

https://m.edsoo.ru/e69bfb&89

30

[Ipaktuyeckas padora Ne 3 o Teme
«ITomydyeHne ammuaka, U3y4eHue
€ro CBOMCTB»

https://m.edsoo.ru/f4¢c23a53

31

A3OTHas KUCIOTa, €€ hu3nueckue u
XUMHYECKUE CBOWCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonb3oBaHue HUTPATOB U COJNEN
aMMOHHMS B KAYECTBE MUHEPATbHBIX
ynoOpeHuit. XuMudeckoe
3arpsi3HEHUE OKPYXKAIOLEH Cpebl
COE€IUHEHUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®docdop. Okenn pocdopa (V) u
(dhochopnas kucinora, puznUecKue u
XMMUYECKHE CBOWCTBA, MOJyYCHHE

https://m.edsoo.ru/c8af5{46

34

Hcnons3zoBanue pochartoB B
KauecTBE MUHEPATbHBIX
yaoOpeHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

https://m.edsoo.ru/79¢51b82

35

Yraepon, pacripocTpaHEHUE B

https://m.edsoo.ru/eal 6ee43




npupoje, GU3nIeCcKue 1
XUMHUYECKHE CBOMCTBA

36

Oxkcuppl yriaepoaa, ux pusnueckue
U XMMHYECKUE CBOMCTBA.
DKOJI0ru4ecKue npooiIemsl,

CBsA3aHHBIC C OKCUAOM YTIJI€poaa
av)

https://m.edsoo.ru/a6915¢71

37

VYroapHas KUCIIOTa U €€ COJIN

https://m.edsoo.ru/36a13d99

38

[Ipaktuyeckas padora Ne 4 o Teme
"ITosrydeHue yrieKuciaoro rasa.
KauecTBenHnas peakuus Ha
KapOoHaT-1oH"

https://m.edsoo.ru/4de4a8dc

39

[TepBoHayabHBIE MOHATHS 00
OPraHMYECKUX BEIIECTBAX KaK O
COCIMHEHMX yIJIEpOaa

https://m.edsoo.ru/822{b263

40

erMHI/Iﬁ 1 €ro COCAUHCHUA

https://m.edsoo.ru/1e94ee3a

41

[IpakTuueckas padota Ne 5.
Pemenne skciepuMeHTATBHBIX
3aja4 no teme «BaxHeiue
HEMETaJlJIbl U UX COCTUHEHUS

https://m.edsoo.ru/d72fa3e8

42

KonTponbnas padorta Ne3 no teme
«Bakuenme HeMeTaJUIbI U UX
COEINMHEHUS

https://m.edsoo.ru/f5bae73d

43

OO01as xapakTepucTUKa
XUMUYECKUX DIEMEHTOB —
METAJIIOB. MeTaimnyeckas CBsi3b U
MeTaJUTHYecKasi KpUCTaIndecKas
pemérka. PU3n4YecKre CBOKMCTBA

https://m.edsoo.ru/
83192917




MCTaJJIOB

XUMHUYECKHE CBOMCTBA METAIJIOB.

44 DNEKTPOXUMHUYECKUHN Psit https://m.edsoo.ru/5a41d1d4
HanpsHKEHUH METaJIOB
O61ue cnocoObl MOTy4YeHUS
MmertaioB. CraBsel. Beluncienns

45 0 YPABHEHUSIM XUMHUYECKUX hutps:/in.edsoo.ouf

ypas! 435b87d4

peaKIuii, eciii OIMH U3 PeareHTOB
COJICPKUT TIPUMECH

46 [TonsiTHE O KOPPO3UK METAILIOB https://m.edsoo.ru/2¢28427

47 IIenoyHbIe METAIIBI https://m.edsoo.ru/c86edb4a
Okc

48 HBT I THAPOKCHIBT HATPHA 1 https://m.edsoo.ru/4fdeclae
KaJust

€JIOYHO3EMEJILHBIE METAIIIBL —

49 1 . . https://m.edsoo.ru/2bb5cf7b
KaJIBIIMI 1 MarHui

50 Bakueiime coeTUHEHNS KLU https://m.edsoo.ru/85¢2cal6
O00011IeHE U CUCTEMATH3AIIUS

51 Hvl H https://m.edsoo.ru/593a4ab7
3HAHUH
JKécTkoCcTh BOMBI U CIIOCOOEI €€

52 a https://m.eds00.ru/869f76b9
YCTpaHEHUS
[IpakTrueckas padota Ne 6 o Teme

53 "KECTKOCTL BOABI I METOIEI €6 https://m.edso0.ru/669f6¢dd
ycTpaHeHus "

54 AmomMunnii https://m.edsoo.ru/37¢792ee
AmMdoTepHBIE CBOICTBA OKCUIA U

55 (orep A https://m.edsoo.ru/82b7fa7d
TUAPOKCH]IA

56 Keneso https://m.edsoo.ru/b3996d2a




OKcHIbl, THIPOKCUIBI U COJIH

57 https://m.edsoo.ru/c3179221
xenesa (I1) u xenesa (I1I)
O00011IeHE U CUCTEMATH3a

58 111 HHC 1 CHCTEMATH3AaMI https://m.edsoo.ru/dbd9af72
3HAHUN
[IpaxTnueckast paborta Ne 7.
Pemrenue skcne eHTaI

59 tenn 1TepHM HTV PHbIX https://m.edsoo.ru/462adf7f
3a7a4 1o TeMe «Bakneiimme
METAJUIBL U UX COCIUHEHUI
BbIunciieHus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIHH

3 PEareHToB Ja 30BITKE

60 113 PeArCiToB Aai B H3OBITKE Ml https://m.edsoo.ru/a7a5913a
COJICPKUT IpUMeCcH. Berancienus
MAacCOBOM J0JIA BBIXOJA IPOIYKTa
peakuuu
O00011IeH1E U CUCTEMATH3AIIUSA

61 N https://m.edsoo.ru/eed7f912
3HAHUN
KontponbHas padota Ne4 o teme

62 B . https://m.edsoo.ru/
«Baxueimme MeTambl 1 UX 56499718
COEUHEHUD
BemecTtBa 1 MaTepuainl B

63 t . P https://m.edsoo.ru/483adc3a
MOBCEIHEBHON XKU3HU YEI0BEKA
X €CKOE€ 3arpsa3HeHne

64 HIMHHICCKOE 3aTpASHCEHM hitps://m.edsoo.ru/f3f919fd
OKPYKAroIIeH CpeIbl
Po ele

65 I XHMUI B petterii https://m.edsoo.ru/a98127b9
9KOJIOTMYECKUX MpoOIemM
PesepBusblil ypok. O0001IEHNE U

66 PBHBIM YD fu https://m.edsoo.ru/1c364847
CHCTEMATH3aLUs 3HAHUI

67 PesepBHbIil ypok. O6001ICHIE 1 https://m.edsoo.ru/56f46bf5




CUCTEMAaTHU3al A 3HAHUM

68 PeseprubIil ypok. O6001eHIE 1

CUCTEMATH3aUg 3HAHUN

https://m.edsoo.ru/b221b45¢

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON ITPOT'PAMMBI

8 KVIACC

Kox
NMpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'O 00111€er0 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'IBHBIe XHUMHUYCCKUEC ITOHATHS

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHUX [MOHSITHUHA: aToM,
MOJIEKYJIa, XUMHUYECKHM DIIEMEHT, IPOCTOE BEILECTBO, CII0KHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOAHOPOJHAas), BaJEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JOJS XUMHUYECKOIrO
3JIeMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUUYECKas peaKius,
KJIaccu(uUKaUsl — peakuuil: peakuud  COCAMHEHHs, peaKIHuu
pa3ioXKeHMs, peaKklMHu 3aMElIeHus, peakuud OoOMeHa, HK30- U
HHJIOTEPMUYECKHE PEAKIIMHU, TEIUIOBOH 3(PQEeKT peakuuu, pacTBop,

MaccoBas J10Ji BelecTBa (IIPOLEeHTHAs! KOHIIEHTpAaIKsl) B pacTBOpe

1.2

HITIOCTPUPOBATE B3aNMMOCBA3b OCHOBHBIX XMMHUYCCKUX MIOHATHH U
MNPUMCHATb 3TU TNOHATHUA IIPpU OHNHCAHHMKU BCHICCTB U HUX

MIPEBPALLICHUI

1.3

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsI COCTaBICHUS (popmyi

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI.IPII’I

1.4

pPaCKpbiBaTb CMBICJI 3aKOHOB  COXpaHCHUSA MACChl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O YYCHHUA, 3aKOHa

ABoraapo

1.5

ONpeaACIITb  BAJICHTHOCTHL ATOMOB  3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

1.6

KJIACCU(PUIIMPOBATh XUMHUYECKHE DPEAKIHMHU (M0 YUCIY U COCTaBy

YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEMIOBOMY P heEeKTy)




1.7

BBIYUCIIATL OTHOCUTCIIBHYIO MOJICKYJIIDHYIO W MOJIIPHYIHO MAacCChl

BCIICCTB

1.8

BBIUUCIISATH MAaCCOBYIO JIOJIFO XMMHMUYECKOTO 3JIeMEHTa o (opmyse

COCAMHECHUA,

1.9

BBIYHCJIATD MAaCCOBYIO I0JIIO BEIICCTBA B PaCTBOPEC

1.10

MMPUMCHSATDb C€CTCCTBCHHOHAYYHLIC MCTOABI IIO3HaHUA —
Ha6JIIOI[€HI/Ie, HU3MCPCHUC, MOACIINPOBAHUC, OKCIICPUMCHT

(peanbHBIN ¥ MBICJICHHBIH )

ITo Teme: «BaxxHelmme npeaACTaBUTCIIN HCOPraHNYCCKUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICII OCHOBHBLIX XHWMHWYCCKHUX MOHSTHH: OKCHI,

KuUCJj10Ta, OCHOBaHHEC, COJIb

2.2

ONpEAeNATh MPUHAIICKHOCTh BELIECTB K ONPENEIEHHOMY KIIaccy

coeMHEeHM o popmynam

23

KJ'IaCCI/I(i)I/II_II/IpOBaTb HCOPTaHNYCCKUC BCIICCTBA

24

XapaKTCPU30BaATh (OHI/ICI:IBaTL) O6H_II/IC XHUMHYECKHE CBOMCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPXKAAsA OMMMCAHHUC IMPUMEPaAMU
MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHNYCCKHX

peakuui

2.5

IMPOrHO3HUPOBATH CBOMCTBaA B€IICCTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOKXHOCTH IIPOTCKAHHA XHUMHUUYCCKUX

HpeBpaH_[eHI/Iﬁ B PAa3JIMYHBIX YCIIOBHUAX

2.6

CJICAOBaTh IIpaBWJiaM IIOJIb30BAHHA XUMHYECKOU HOCYﬂOﬁ u
71a00paTOPHBIM O00OpPYZOBAaHUEM, a TaK)Ke MpaBHIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKUHUSMHU IO BBINOJHEHUIO
na6opaT0pHI>1x XUMHYECKUX OIIBITOB IO ITOJTYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIeCTB (BOAOPOJA M KUCIOPOA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, IIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEIOYCH M KUCIOT C TOMOIIBIO

UMHAMKATOPOB (1akmyc, heHondTarert, METHIOPAHXK U IpYTHE)

2.7

MPOBOAUTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOW peaKuu

ITo Teme: «llepuonunueckuii 3akoH u Ilepuomnueckas cucrema
xumuyeckux snmeMeHtoB J[. M. MenneneeBa. CtpoeHHe aTOMOB.

Xumuyeckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN»




3.1

PACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKUX MOHATHH: ApO aroma,
AJIEKTPOHHBIN CJOW aToMa, aTOMHas OpOuTalb, paauyC aroma,
XMMHYECKasl CBSI3b, MOJISIPHAs M HEMOJISIPHAs KOBAJEHTHAsl CBSA3b,
AIIEKTPOOTPULIATENIBHOCTh, HOHHAs CBS3b, WOH, KATHOH, AaHUOH,

CTCIICHb OKHMCJICHHUA

32

KJ'IaCCI/I(l)I/IIII/IpOBaTI) XUMHUYECKHUE DJICMECHTHI

33

OIKCBIBATh U XapaKTepHu3oBaTh TaOnuuHyto hopmy Ileproanyeckoit
CHUCTEMBl XMMMUYECKHUX JJIEMEHTOB: pa3M4aTh IOHATHUS «TJIaBHAsS
noarpynna (Arpynma)» u «mnobounas mnoarpynmna (brpymnma)y,

«MaJibie» U «OOJIBIITHEY Nepruoabl

34

packpbiBaTh cmblci Ilepuoguueckoro 3axona JI.M. Menneneesa:
JEMOHCTPUPOBATh  I[TOHUMAHHWE IEPUOJNYECKOM  3aBUCUMOCTH
CBOMCTB XMMHYECKMX DJIEMEHTOB OT MX IIOJIOKECHHA B

Ilepnonnueckon cucreme

3.5

COOTHOCHUTh  O0O3HAUEHHUsS, KOTOphIE UWMEIOTCS B  TaOIUIE
«Ilepuonnyeckass cucreMa  xumuueckux  anementos  J[.U.
MenieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKHX DJIEMEHTOB (cocTaB M 3aps] sjapa, oOIlee YHucio

9JICKTPOHOB U pAaCHPCACIICHUC UX I10 JJICKTPOHHBIM CHOﬂM)

3.6

OnpeacCiiATb  CTCIICHB  OKHUCJICHHA  DJICMCHTOB B 6I/IHapHLIX

COCAMHECHUAX

3.7

OTIPENIeATh BUJ XMMHYECKOW CBS3M (KOBAJIGHTHAs M HWOHHAs) B

HCOPTaHNYCCKUX COCIUHCHUAX

9 KUIACC

Kox
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpaMMbI OCHOBHOTI0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMUYECKasi PEaAKIUs»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX IOHATHUH: PpacTBOp,
AIIEKTPOJIUTBI, HEAIEKTPOJIUTHI, IEKTPOIIUTHYECKAsT AUCCOLMALINS,
peakuuu MOHHOrO OOMEHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE,
oOpaTumble u HeoOpaTUMBbIe peaxium,

OKHCIINTCIbHOBOCCTAHOBUTCIILHBIC PCaKknunu, OKHMCJIIMTCIIb,




BOCCTAHOBUTENb, OKHCIEHHWE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(pOTepHOCTh, XHMHYECKas CBS3b (KOBAJICHTHAs, WOHHA,
MeTaJlJIM4ecKasi), KpHUCTa/lIndeckasi pemi€rka, CIUIaBbl, CKOPOCTh

XUMHYSCKOMN pcaknuun

1.2

HUITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHH U
MNPUMCHATE O3THW IOHATHUA TIIpU OIHCAaHHMKU BCIIECTB HU HX

[IPEBPAILCHUI

1.3

COCTAaBJIAITh YPABHEHMS AIEKTPOJUTHYECKON IHUCCOLMALUN KHUCIIOT,
LIeJI0Ye M COJIEM, TOJIHBIE M COKpAlIEHHbIE YPAaBHEHMs PEeakUui

HOHHOI'0 0OMeHa

1.4

pacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii TOCPEICTBOM COCTABJICHHUS JJICKTPOHHOTO OajaHca 3TUX

peakiui

1.5

HIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUECKOH peakuun

IIo Temam: «Hemeraminsl U UX COeOUHEHHSI» U «MeTamibl U HX

COCAUHCHU A

2.1

XapakTepu3oBaTh  (omMchiBaTh) oOmMe W creuupuyecKkue
XMMHUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPKAAS
ONMCAaHUE TPUMEPAMHU MOJIEKYJSPHBIX M HMOHHBIX YpaBHEHHM

COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKuHﬁ

2.2

COCTaBJIATHb YPaBHCHUSA peaKuHﬁ, MMOATBCPIKAAOITHNX
CyHIcCTBOBAHUC TCHETHYCCKOM CBA3U MCKOY BCIICCTBaAMU

Pa3IMYHBIX KJIaCCOB

23

IMPOIrHO3UPOBATH CBOMCTBaA B€IIECTB B 3aBHCUMOCTH OT HX
CTPOCHUSA, BOSMOKXHOCTU MPOTCKAHUA XUMHUYICCKUX HpeBpaH_IeHI/Iﬁ B

Pa3INMYHBIX YCIIOBUAX

24

CJIEOOBAaTh IIpaBWJIaM IIOJIb30BaHHA XHUMHYSCKOHN HOCYI[OI;'I n
J'Ia60paT0pHBIM OGOpyI[OBaHI/IeM, a TaKiKC IIpaBHJIaM oGpameHm{ C
BCIICCTBAMH B COOTBCTCTBHU C HHCTPYKHOUAMU I10 BBIIIOJIHCHHUIO
J'Ia60paTOpHBIX XUMHUYCCKUX OIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO

ra3zo00pa3HbIX BEUIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa)

2.5

MMpOBOAWTL PCaKIHH, IMMOATBCPKAAIOIINC Ka4eCTBEHHBIM COCTaB
Pa3MMYHBIX BELIECTB: PACMO3HABATh OMNBITHBIM ITyTEM XJIOPHI-,
Opomun, woauna, kapOonar, Qocdar, cunmkar, CyJabdar,

TUAPOKCUAWOHBI, KATUOHbBI aMMOHMS, MOHbI M3YUYCHHBIX METAJIOB,




MNPUCYTCTBYIOIIUC B BOJAHBIX pACTBOpAX HCOPIraHNYCCKUX BCHICCTB

3 I[To Teme: «XuUMHUS M OKpYXKarOIasi cpesiay
11 pacKphIBaTh CMBICI OCHOBHBIX XuUMHM4eckux moHsatuid: [IJIK
' BEILIECTBA; KOPPO3Us METAIIJIOB
IPUMEHATh OCHOBHBIE OINEPAIMM MBICIUTEIBHON NEATEIbHOCTH —
aHalM3 M CHHTE3, CpaBHEHHE, 000OlIeHHe, CUCTeMaTH3alHIo,
32 BBISIBJICHUE NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JUISl H3Y4YECHMS

CBOMCTB B€IICCTB N XHMHYCCKHX peaKuHﬁ; C€CTCCTBCHHOHAYYHBIC
MCTOABI IIO3HAHUA — Ha6JIIO,Z[eHI/IC, HU3MCPCHUC, MOACIUPOBAHUC,

JKCIIEPUMEHT (peajbHbIM U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1

HepBOHaLIaJ'IBHBIC XHUMHUYCCKUEC ITOHATHA

1.1

[Ipenmer xumun. Pons XxuMuu B KU3HHM YeloBeKka. XUMHsS B CUCTEME HayK.
Tena u BemecTBa. @U3NUYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE

BEILIECTB

1.2

Ilonsatue o MCTOA4aX IIO3HAHHMA B XHUMHHU. UuncThle BEIIECTBA M CMECH.

Crioco0sI pa3aeneHus: cMecei

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue djeMeHTbl. CHMBOJBI XHUMHYECKHX

aneMeHTOB. [IpocThie U cioXHbIe BeulecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHE

1.4

Xumudeckas (bOpMYJ'Ia. BaneHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OrtHocuTeNnbHaAs aTOMHas Mmacca.
OTtHOCHUTENIBHAS MOJICKYJIsSIpHass Macca. MaccoBas J0JI4  XHUMHYCCKOTO

9JICMCHTA B COCAMHCHHU U

1.5

KonnuectBo BemectBa. Monb. MonsipHast macca. B3auMocBsI3p KOJIMYECTBA,
Macchl U YHUCIIa CTPYKTYpPHBIX €IMHHUI BemecTBa. Pacu€rsl mo ¢opmynam

XMMHUYECKHUX COCIUHECHUMN

1.6

duznyueckre U XMMUYECKHE SIBJICHUS. XUMUYECKas peaklus U e€ MpU3HaKu.
3aKkOH  COXpaHEHHMs  MacCchl  BellecTB.  XHMHMYECKHE  ypaBHEHUS.
Knaccudukanuss  XuUMHYECKMX  peakuuil  (COeAMHEHHUs,  Pas3loKeHus,

3aMelIeHus], 0OMEHA)

1.7

XVUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOW IIOCYyIOH, C
npaBwiiaMd  paboTel B JlabopaTopuu W npuémamMu  oOpaiieHus ¢
1abopaTopHEIM 000pyIOBAaHUEM, H3yUEHUE U ONMCaHNE (PU3NIECKUX CBOHCTB
00pa30B HEOPraHUYECKUX BELIECTB, HaOMOaeHNe (DU3MUECKUX (IUIaBJICHUE
BOCKa, TastHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KHUIIEHUE U KOHACHCAIIHs
BOJIBI) M XMMHUYECKHX (TOPEHHE CBEYH, MPOKAIWBAHUE MEIHOH IMPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCJIOTOW) SIBJICHHM, HaONIOJIEHWE U OIHCaHUE
NPU3HAKOB TMPOTEKaHMsS XUMHUYECKUX peakiuii (pas3siokeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOpUIOM Oapusi, pas3ioKeHue

rujgpokcuna  wmenu(ll) mpu  HarpeBaHWHW, B3aUMOJICHCTBHE Kele3a C




pactBopoMm coiu wmeau(ll), m3ydeHwe cmocoOOB paszzaeineHus cmeced (C
MOMOIIBI0 ~ MarHura, (QWIBTPOBAHHWE,  BBIMAPUBAHUE,  JIUCTHILISINS,
xpoMarorpadusi), TpPOBEICHUE OYHUCTKH IMOBAPEHHON COJM, HAONIOACHUE U
OMHCaHUE pPEe3yJbTAaTOB TMPOBEACHUS OMNbITA, WIITIOCTPUPYIOIIETO 3aKOH

COXPAaHEHHUsI MacChl, CO3/IaHNUE MOJIEIeH MOJIEKYJI (1IapOCTEPHKHEBBIX )

Baxwuerive npencTaBuTen HEOPraHMYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3zmyxa. Kucinopog — 3jeMEHT U MpPOCTOE
BeriecTBo. HaxoxxaeHne Kuciaopoaa B Mpupoje, pU3HUecKue U XUMHUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue kuciaopona. CrocoOsl
MOJTy4eHHUsl KHUCIopojaa B JabopaTopuud M MPOMBINIIEHHOCTH. Kpyrosopot

Kucnopoza B npupoze. O30H — aloTponHas MoAupUKaLMs KHCI0POaa

2.2

TennoBoil 3¢p¢deKkT XUMHUECKON peaklud, TEPMOXHMUYECKUE YpaBHEHMS,
9K30- M DHJOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojb U MeTaH. 3arpsi3HEHUE

BO3JlyXa, YCUIICHHE TTAPHUKOBOTO 3P PEeKTa, pa3pylIeHUEe 030HOBOTO CIIOS

23

Bonopox — anemeHT u npoctoe BemiecTBo. HaxoxkieHune Boopo/ia B PHPOJIE,
bu3MYecKe M XMMHYECKHAE CBOKMCTBA, NMPUMEHEHHE, CIIOCOOBI IMOJTYyYCHUSI.

Kuciorte! 1 conmu

24

MossipHblii 00bEM Ta30B. Pacy€Thl 10 XUMHUYECKUM YPaBHEHHSIM

2.5

Odusnyeckne cBoiicTBa Boabl. Boma kak pactBopurenib. PacTBOpEL
HacelmenHnsle 1 HeHaCBIEHHBIE PACTBOPBI. PacTBOPUMOCTB BEILIECTB B BOJE.
MaccoBasg 1oy BelecTsa B pacTBope. XHUMHYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Pose pacTBOpOB B IpHpoOJAE U B )KU3HU 4denoBeka. Kpyrosopor
BOABl B IIPUPOAE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa M OUYHUCTKA

MPUPOAHBIX BOJI

2.6

Knaccudukanus neopranmdyeckux coemuneHuid. Oxcuawl. Knaccuduxarus
OKCHJIOB: cojeoOpasyromire (OCHOBHbBIE, KHCIOTHbIE, aM(OTepHbIE) U
HecoJyeoOpasyromue. Homenknarypa okcuaoB. @usnueckre M XUMHUYECKUE

CBOMCTBa OKCHIOB. HonyquI/Ie OKCHIOOB

2.7

OcnoBanusa. Krnaccudukamus OCHOBaHHMM: MENOYM W HEPACTBOPHMBIC
ocHoBanus. Homenkiarypa ocHoBaHuii. DPHU3WYECKHE U XHUMHUYECKHE

cBolcTBa OCHOBaHMil. [loyueHne ocHOBaHUM

2.8

Kucnorel. Kimaccudukanus kucnor. Homenknarypa kucior. @usndeckue u
XUMHYECKHE CBoOiicTBa KHUCIOT. Pan aktuBHocTu MeTauioB H.H. bekerosa.

[Tomyuenue kucnor

2.9

Comu. HoMenknatypa cosieid. @U3NYECKUE U XMMUYECKUE CBOMCTBA COJICH.




[Tonydenue coneit

2.10

I'eneTnueckas cBs3b MEXKAY KiIaCCaMH HECOPraHUYICCKUX COCIUHECHUMN

2.11

XHMMHUYECKUN JKCIIEPUMEHT: KAYECTBEHHOE OIPENEICHUE COJEp/KaHUs
KHCJIOpOJia B BO3JyXe, MOJIydeHUe, coOupaHue, paclio3HaBaHUE U H3yueHHUE
CBOWCTB KHCIIOpOJia, HAOI0ACHNE B3aUMOJIEHCTBUS BEILIECTB C KUCIOPOIOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKpaLEHHs] TopeHus (110)kapa), 03HaKOMJICHUE
c o0pa3uamMM OKCHAOB U ONHCAaHME HX CBOMCTB, IOJy4yeHHE, COOMpaHHE,
pacrno3HaBaHWE M WU3Y4YEHHE CBOWCTB BOJOPOJAA (FOPEHHUE), B3aUMOJEHCTBUE
BOJIOpOJa C OKCHJIOM meau(1l) (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEpHAJIOB), HAOIIOJeHHE 00pa3lloB BELIECTB KOJIWYECTBOM | MOIb,
UCCIIEIOBAaHUE OCOOEHHOCTEM  pacTBOPEHMsI BELIECTB C  pa3IM4HOMN
pPacTBOPUMOCTBIO, IIPUIOTOBJICHHE PACTBOPOB C ONPEACIEHHOW MacCOBOMU
J0J€l PAcTBOPEHHOTO BEILECTBA, B3aMMOJCHCTBHE BOJBI C MeETalJIaMHU
(HaTpueM W KajbIMeM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OIIpE/IEJICHUE PACTBOPOB KHUCIOT M WIEJIOYEH C IOMOILBIO HHIUKATOPOB,
UccleIoBaHle OOpa3l0B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOJII0IeHue W3MEHEHUs OKPACKM MHIMKATOpPOB B pacTBOpax KHUCIOT H
nienouel, nzyueHue B3aumopencteusa oxkcuna menu(Il) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIOT € METaJUIaMM, DPEAKLUUM HEWTpAIU3alnd, IOJy4YeHHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajula JApYyTUM U3
pacTBOpa COJM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuenime

KJIaCChl HCOPTraHNYCCKUX COCIMHEHMI

[lepuoanueckuii 3akon u [lepuoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
J .. MenneneeBa. Ctpoenue aToMoB. XUMHUYECKasi CBsI3b. OKUCIUTENHHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUU

3.1

[lepBrie mombITKM KiIaccU(PUKAIMM XUMHYECKUX diieMeHToB. lloHatue o
TPyIIax CXOAHBIX JIEMEHTOB (ILIEJIOYHBIE M IMIEIOYHO3EMEIbHbBIE METAJIIbI,
rajloreHbl, WHEPTHBIE Tra3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMm(oTepHbIE

OKCHUIBI U TUAPOKCUBI

3.2

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
.. MengeneeBa. Koporkonepuoanas W UIMHHONEpUOAHAS (HOPMBI
[Tepuognueckoit cucrembl xuMuueckux odneMeHtoB J[.M. Menneneesa.
[Iepuonsl u rpynnel. @U3NYECKHUI CMBICT HOPSAIKOBOTO HOMEpA, HOMEPOB

nepuoaa U rpyuiibl 3JICMCHTA

33

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AACP. M3oTomsl. 3H€KTpOHLI. CTpOCHI/Ie




AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHMUYECKHX 3JIEMEHTOB
ITepunonnueckon cucremsl .M. Menneneesa. XapakTepuCTHKAa XUMUYECKOTO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanueckoii cucreme [I.M1. Menneneena
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3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO IPYIIIaM M IIEPUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [lepuoandeckoin CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. .M. MenneneeB — y4€Hbll U

rpak1aHuH

3.5

Xumuueckass CBsi3b. KoBaneHTHas (MOJsIpHAsT ¥ HEMOJSpPHAs) CBS3b.

BJIGKTPOOTpI/IHaTeJIbHOCTB XMMHUYECKHUX 3JIeMEHTOB. MOHHAs CBS3b

3.6

CreneHn OKHCJICHUS. OKHCIUTEIPHOBOCCTAHOBUTEIBHBIC pCaKknuu.

[Ipoteccrl okucneHus: U BOCCTaHOBICHUSI. OKUCIUTETN U BOCCTAHOBUTENIN

3.7

XUMUYECKUI SKCIEPUMEHT: HU3y4YeHHE O0pa3loB BEIIECTB METAUIOB U
HEMETAJIOB, B3aUMOJEHCTBUE TMIPOKCHIA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IPOBEICHUE ONBITOB, WIUTIOCTPUPYIOIIUX IPUMEPBI OKACIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PEaKuil (fOpeHue, peakliuu pa3ioKeHUs, COSTUHEHHS)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

[lepnonnueckuii 3akoH. lleprogudeckas cucTeMa XUMUYECKUX JJIEMEHTOB
AN. MengeneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMHUUYECKHMX DJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KaJINs, KaJIbLHUI U
WX COCIMHEHUH B COOTBETCTBMM C  IIOJIO)KEHHUEM  DJEMEHTOB B

Hepnozu/lqecxoﬁ CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHue BemiecTBa: BHJIbI XMMHUYECKOW CBSA3M. THIBI KPUCTAIIMYECKHX
pelETOK, 3aBUCHMOCTb CBOMCTB BEILlECTBA OT THUIA KPUCTALIIMYECKOU
peIETKM M BHJIAa XUMHUYecKoill cBs3u. Kiaccudukanus M HOMEHKIAaTypa
HEOpPraHMYECKUX BELIECTB (MEXIyHapoaHas M TpUBHaJbHas). XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIUMXCS K Pa3jIM4YHBIM KJIacCaM HEOPraHMYECKHUX

COGILI/IHGHI/If/'I, FCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMA4eCKUX peakuuii Mo pa3IMyHbIM MPU3HAKAM (110 YUCITY

Y COCTaBy YYaCTBYIONIMX B pEaKIUHU BEIIECTB, MO TeraoBoMy 3 dekty, 1no




W3MEHECHHIO CTETICHEH OKHMCIICHUS XUMHUYECKUX 3JIECMEHTOB, 10 00paTUMOCTH,
[0 yYacTHIO KaTajau3aropa). OK30- U DHIOTEPMHUYECKHUE PEaKIuH,

TEpMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMUYECKON peaKuu

1.4

Ilonstue 00 O6paTI/IMBIX u H€O6paTI/IMBIX XUMHUYCCKUX pPCaKIUAX. IlonsTue o
TOMOTCHHBIX UM TCTCPOIrCHHBIX PCAKIUAX. IlonsaTe O XMMHYECKOM
PaBHOBCCHH. (DaKTopI)I, BJIMAIOIIME Ha CKOPOCTH XUMHYISCKOHN pC€aknun u

TMTOJIOKCHHUEC XUMHUYCCKOI'0O PAaBHOBCCHUA

1.5

OKUCIUTENTbHO-BOCCTAHOBUTENFHBIE  PEAKLUH,  AJIEKTPOHHBI  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHHEe ypaBHEHUN
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUl C HCHOJIb30BAHUEM METOJa

3JIEKTPOHHOTO OajaHca

1.6

Teopust AMeKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Karvonsl, aHuoHbl. MexaHM3M AMCCOIMAIIMM BEIIECTB C pPa3IUYHBIMU
BUAAMU XuUMH4Yeckor cBg3u. Crenennr auccoranuu. CHILHBIE U ClIa0Oble
ANEKTPOIUTHI. Peakiuu MOHHOTO OOMeHa. YCIOBHUS TPOTEKAHHUS PEaKIUi
MOHHOTO OOMEHa, IMOJHBbIE M COKpAaIIEHHBIE MOHHBIE YpPaBHEHMS PEaKLUH.
CBoiicTBa KHUCJIOT, OCHOBAaHMM U COJIGW B CBETE€ NPEICTAaBICHUA 00
ANEKTPONUTUYECKON Jucconmanui. KadecTBeHHblE peaklud Ha HOHBI.

[TonsTie o runponuse conen

1.7

XuMHuecKui OKCIICPUMCHT. O3HAKOMJICHHUC C MOJACIIKIMU KPUCTATINYCCKUX
PEIMIETOK HEOPraHMYECKUX BEIIECTB — METAIIOB U HEMETa/UIoB (rpadura u
ajMasa), CJIOXHBIX BEIIECTB (XJIOpUJAa HATPHS); UCCIEAOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH pPEaKIHUW OT BO3ACHCTBHS pPAa3IUYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIECTB,  Mpoliecca
JMCCOIMAIMN  KHUCJIOT, IIeJo4Yed M coliedl (BO3MOXKHO HCHOJIBb30BaHUE
BUJICOMATEPHAJIOB); MPOBEJICHUE OIBITOB, HWUIIOCTPUPYIONINX MPU3HAKU
MIPOTEKaHUsl peakluil MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJEICHUE
raza, oOpa3oBaHHWE BOJBI); OIBITOB, HJUIIOCTPUPYIOUIMX  MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBLHBIX peakuuii (ropenue, peakuuu
pa3OKEHUs,, COCNWHEHHS); PACIIO3HABAHWE HEOPTaHMYECKUX BEIIECTB C
MIOMOIIBI0 KAaYECTBEHHBIX PEAKLUil Ha MOHBI; PELICHUE HKCIEPUMEHTAIBHBIX

3aga4

Hemeramis! 1 ux COCIMHCHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XaPAKTCPHBIC CTCIICHU OKHUCJICHUSA. CTpOGHI/IC )4 (1)1/131/1qu1<1/16 CBOMCTBA




MPOCTHIX BENIECTB — TaJIOTEHOB. XUMHUYECKUE CBOWCTBA Ha MPUMEpPE XJopa
(B3auMojielicTBHE C METaUIaMH, HEMETaJUIaMH, IeJouaMu). XIJIOPOBOIOPOI.
CongHast KHCIIOTAa, XUMHUYECKHE CBOWCTBA, TIOJYyYEHHE, MPUMEHEHHUE.
[elictBue xJjiopa M XJOPOBOJIOPOJAa Ha OpPraHu3M 4YelnoBeka. BakHeuiue

XJIOPUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OObmas xapaktepuctuka 3meMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u QuHUecKue
CBOMCTBA MPOCTBIX BEIIECTB — KUCIOpOJAa M cepbl. AJUIOTPOIHBIE
MOIUGUKAIMM ~ KUCJIOpOJa M cepbl. XHUMHMYECKHE CBOMCTBa  Cepbl.
CepoBozmopof, CTpoeHHE, (PU3UUECKHE M XUMHYECKHe CBOWCTBA. OKCHBI
cephl KaK MPeJICTABUTENN KUCIOTHBIX OKCHI0B. CepHast KMcoTa, (pusnyeckue
U XMMHYECKHE CBoiicTBa (oOIMe Kak TNpeAcTaBUTENs Kiacca KHCIOT U
cnenuduueckue).  XUMUYECKHE  peakluu,  JeKaluue B~ OCHOBE
IIPOMBIIIJIEHHOTO cltocoba nomydeHus: cepHoil kuciotsl. [Ipumenenue. Conu
CepHOW KHUCIIOTHI, KaueCTBEHHAs peakuus Ha cyibdar-uoH. HaxoxneHue
cepbl U €€ COeUHEHUI B MpHupoje. XUMHUECKOE 3arpsA3HEHUE OKpYXKarolen
Cpelpl COEAVHEHHUSAMU CEphbl (KUCIOTHBIE IOXAM, 3arpsi3HEHUE BO3IyXa U

BOJI0OEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHUS
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OO6miast xapakTepUCTHKa 3JIeMEHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclIpoCTpaHEHHE B
npupone, (¢u3MYecKkue M XUMHYecKue cBoiicTBa. Kpyrosopor azora B
npupojae. AMMHUAK, ero GU3NYECKUEe U XMMHUYECKHUE CBOWCTBA, MONyYeHUE U
npuMmenenrne. Conn aMMOHHMA, UX (PU3MUECKHE M XHMMHUYECKHE CBOWCTBA,
npuMmenenre. KauecTBeHHasi peakiivs Ha MOHBI aMMOHHMS. A30THasi KHUCJIOTa,
e€ momyueHue, (QUIMYECKHE U XHUMHUYECKHME CBOMCTBa (00mmMe Kak
MIpe/ICTaBUTENIs Kilacca KUCIOT U crienuduyeckue). Mcnonb3oBaHue HUTPATOB
U cojJell aMMOHHSI B KauyeCTBE MMHEPAIbHBIX YyI0OpeHHi. XuMUYecKoe
3arpsi3HEHUE OKPYKAIOUIEH Cpellbl COSTUHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH,

3arpA3HCHHUC BO3/1yXa, ITIOUBBI U BOI[OéMOB)
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®docdop, amnorponueie Moaupukanuu docdopa, GuznYecKue U XUMUIECKUE
croiictBa. Oxcun docdhopa(V) u dochoprHas kucnora, QGuU3NIECKUE U
XMMHUYECKHE CBOWCTBa, monydyenue. Vcmonp3oBanue (ocdatoB B kauecTBe

MUHEPAIbHBIX YI00peHHi

2.5

OOmast xapakTepuctuka syeMeHTOB [VA-rpynmsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTENEHH OKHCIEHHS. YTIEpOJ, aJUIOTPOITHBIC

MOI[I/I(I)I/IKaLII/II/I, PacipoCTpaHCHUC B TMPUPOJC, (I)I/ISI/I‘-IGCKI/IG N XHUMHUYCCKUC




cBoiicTBa. Ancopouusi. Kpyrosoport yriaepoaa B nmpupoje. OKcusl yrieposa,
X (U3NYECKUe M XMMUYECKHE CBOWCTBA, JCHCTBHE Ha YXKUBBIC OPraHU3MBI,
[OJy4YeHHe M TPUMEHEHHe. OKOJIOTHYEeCKHe MpOOJIEMBl, CBSI3aHHBIE C
okcugoM yriepoaa(IV); rumoreza r100agbHOrO MOTEIUICHUS KIMMATa,
MapHUKOBBIA 3(PQeKT. YroiapHas KHUCIOTa U €€ colu, UX (QU3UYECKHEe U
XMMHYECKHE CBOMCTBA, MOJTyuyeHHe U puMeHeHue. KauecTBeHHast peakiys Ha
kapOoHaT-uoHBl.  Mcnonp3oBaHue KapOOHaToB B OBITY, MEIUIMHE,

IIPOMBIINIJIECHHOCTH U CEJIBCKOM XO3SICTBE

2.6

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIMHEHMSIX
yriaepoja (MeTaH, 3TaH, STWJIEH, alleTUJIEH, JTaHOJ, TJIMLEPUH, YKCYCHas
kucnora). Ux coctaB um xumuueckoe crpoeHue. [lonstue o Ouonorumyecku
BKHBIX BEIECTBAX: XHpax, OeNKax, yrieBoJaXx — W HUX POJIU B KHU3HU
YeloBeKa. MarepuaabHOE €IWHCTBO OPraHWMYECKUX W HEOPTraHUYECKUX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJIyYCHUE U
npumenenue. CoeanHeHUsT KpeMHUsl B npupone. O0mue mpeacraBieHus 00
okcune kpemHusA(IV) n kpemHreBo# kucinote. CUIIMKATHI, UX UCIIOJIb30BaHHE
B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BakHeWIne CTpOUTEIbHBIC
MaTepuaibl: KepamMHKa, CTEKJIO, IIEMEHT, OCTOH, ene300eToH. [IpoGiiembl
0€301MacHOT0 HCIOIh30BAHMSI CTPOUTEIBHBIX MATEPUAIOB B TMOBCEIHEBHOMN

KHU3HU

2.8

XUMHUYECKUI HKCIEPUMEHT: M3y4eHHe O0paslloB HEOPTaHUYECKUX BEIIECTB,
CBOWCTB COJITHOM KHMCJIOTBI; MPOBEICHUE KaUE€CTBEHHBIX PEaKIMi Ha XJIOPUI-
WOHBI W HAONIONEHHE MPHU3HAKOB WX MPOTEKAHUS; OIBITHL, OTPAKAIOIINE
¢u3nyeckue W XUMHUYECKHME CBOMCTBA TajloOTEHOB W HMX COEAMHEHHI
(BO3MOXKHO HCHOJIB30BAHUE BHJICOMATEPUANIOB); 03HAKOMIICHHE C 0Opa3lamu
XJOPUAOB (TaJOTe€HUIIOB); O3HAKOMJIEHWE ¢ oOpa3mamMud cepel u  eé
COEAMHEHUSIMH (BO3MOXXHO HCIOJIb30BAHUE BHJICOMATEpHAIIOB); HAOIIOIeHUE
nporecca oO0yIJIMBaHUs caxapa IMoj JAeHCTBHEM KOHUEHTPUPOBAHHOMN cepHOU
KHCJIOTBI; U3yYeHHE XMMHUYECKMX CBOWCTB pa30aBiIeHHON CEpHOW KHCIIOTHI,
MPOBEJICHUE KAYeCTBEHHOW peakuuu Ha CyabpaT-uoH W HaOIIOACHUE
IpU3HaKa €€ MPOTeKaHMs; O3HAKOMIIEHHE C (PU3NUECKUMHU CBOWCTBAMHM a30Ta,
docdopa 1 ux coenuHeHUN (BO3ZMOKHO HCIIOJIb30BAHHE BUICOMATEPUATIOB),
oOpa3uamMu a30THbIX U (OCPOPHBIX YIOOpEHMI; MOJydeHHue, COOUpaHue,
pacro3HaBaHME W W3yuY€HHE CBOICTB aMMHUaKa; INPOBEIEHHE KaueCTBEHHBIX

peaknmii Ha WOH aMMOHHMA M docdar-uOH W W3yYeHHE NPU3HAKOB HX




MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C
Mebl0 (BO3MOXKHO HCIIONIb30BAaHUE BHICOMATEPHATIOB); M3YUYEHHE MOJENeiH
KPUCTAJUTMYECKUX PEIETOK anmasza, rpaduta, QysuiepeHa; 03HaKOMJICHHE C
MIPOLIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOWCTBOM TIPOTHMBOTA3a; TIONy4YEeHHE, COOMpaHHWe, paclo3HaBaHUE U
M3y4YeHHE CBOMCTB YTJIEKHCIIOTO ra3a; MpoBeIeHIe KaueCTBEHHBIX PEaKIIHii Ha
KapOOHAT- M CHJIMKAT-UOHBI W W3YYCHHE TMPU3HAKOB WX MPOTEKAHUS;
O3HAKOMJIGHHUE C TMPOAYKUIMEH CHIMKATHOM NPOMBIIUIEHHOCTH; pEIIeHUE
IKCIIEPUMEHTATIBHBIX 3aad 1o Teme «BaxHelne HeMeTallbl W UX

COECIIMHEHUS

MeTamnsl 1 uX COCIUHCHUA

3.1

OOwiast XapakTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuonumyeckod cucreMe XMMHMUYECKMX 3J1eMeHTOB J[.M.
MenneneeBa u crtpoeHus atomMoB. CTpoeHuEe MeTauioB. Metanydeckas
CBS3b M METAJUIMYECKas KPUCTAJUIMYECKAs PEIIETKA. DJIEKTPOXUMUYECKUI

PsAI HAaIPSDKEHUM METAJIIOB

3.2

dusuueckre M XMMUYECKHME CBOMCTBAa MeTauioB. OOmme crnocoObl
NojlyyeHus mMetaisioB. [IoHATHE O KOPPO3MM METANJIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CriiaBbl (CTallb, YyT'yH, JIOPAIIOMUHHUNA, OpOH3a) U

X IPUMCHCHUC B 6BITy " IPOMBIIIJIICHHOCTH

3.3

[lenouynsle MeTaIbl: MoNokeHHue B Ileprognueckoi cucteMe XUMHYECKHX
anemeHToB JI.M. MenneneeBa; CTpOCHHE UX aTOMOB; HaX0XKJICHUE B IPUPOJIE.
dusnyueckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpHsl M Kasus). OKCHIIBI
U TUJIPOKCUABI HAaTpus W Kaius. [[puMeHeHHe HIeNOYHBIX METANIOB M UX

COCTUHEHUH

3.4

IllenoyHo3emMenbHBIE METAJAbl MarHuid W KajdbUi: TIOJ0XKEHHE B
[Iepuonnueckoit cucremMe xumuueckux dnemeHTtoB .M. Menzaeneesa;
CTPOCHUE UX ATOMOB; HaXOXJEHHE B mpupoae. OU3NUecKue U XUMHUYECKUE
CBOMCTBAa MarHWsl W Kajblldsa. BakHelme coeauHeHUs Kalblus (OKCHI,

THJIPOKCHI, CONH). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUs

3.5

Amromunmii: nonoxkenue B [leprognueckoil cucteMe XUMHUYECKUX AJIEMEHTOB
J.. MeHnneneeBa; CTpOEHHE aToMa; HaxoxAeHHE B npupoje. dusnmdeckue u
XUMHUYECKHE CBOMCTBA aIIOMHUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U

THAPOKCHU A aJTIOMUHUA

3.6

Kenezo: monoxkenue B Ilepronnueckoil cuCTEME XHUMHUYECKHX 3JIEMEHTOB




JI.11. MeHneneeBa; CTpOEHUE aToMa; HaXOXJIeHHUe B npupoje. dusudeckue u
XUMUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUILI U conu xeneza(ll) u

xene3a(Ill), mx cocras, CBONCTBA U MOTyYEHUE

3.7

XUMHUYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C OOpas3llaMu METauIOB |
CIUIaBOB, WX (PU3NYECKUMH CBOWCTBAMH; H3y4Y€HHE PE3yJIbTaTOB KOPPO3UHU
METa/UIOB (BO3MOXXHO HCIIOJIB30BAHUE BHUCOMATEPUATIOB), OCOOECHHOCTEH
B3aMMOJICHCTBHUSl OKCHUIAa KalbllUd W HATPUS C BOAOH (BO3MOXKHO
WCTIOJIb30BaHUE BHIEOMATEPHAJIOB); MCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI;
mporiecca TOPEHHUsl Kele3a B KHCIOpPOoAe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KA4eCTBEHHBIX PEAKIIMI HA NOHBI
(maramsi, Kanmplmsi, amroMuHus, 1uHKa, xene3a(ll) u xenesa(Ill), meau(Il);
HAONIOJICHUE W OINKCAaHUE TPOIECCOB OKpAIIMBAaHUS TIUIAMEHH HWOHAMU
HATpHs, Kajausd W KaIbIUs (BO3MOXHO HCIOJIL30BAaHUE BHUJICOMATCPHAIIOB);
uccieoBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATFIOMHHHS M THAPOKCHIA
IUHKA, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/la4 [0 TEMC «Baxxueunine MeTaJuIb

1 UX COCOAUHCHUA»

XUMHUS ¥ OKpY’Karolas cpeaa

4.1

Hosrie MaTepHraJibl U TCXHOJIOTUH. BemiectBa u MaTepuajibl B MOBCEIHEBHOM
JKM3HU YeI0BeKa. XUMUS U 300pPOBLE. be3omacHoe HCIIOIb30BaHUE BEIISCTB U
XUMHNYCCKHX peaKHI/Iﬁ B 6BITy. HepBaﬂ nmoMoaib Mmpu XUMHYCCKUX OXKOT'aX U

OTpPAaBJICHUAX

4.2

OCHOBBI  JKOJIOTUYECKOW  TPAMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomeit cpeasl I[1JIK. Ponp XumMum B pemieHUH HKOJOTHYECKUX
npo6yeM. IlpupoHbie UCTOYHUKHU YTIIEBOJOPOIOB (Yroib, MPUPOAHBIN ras,

He(Th), MPOIYKTHI UX NEPEPaOOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH
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XUMHYECKUI DKCIIEPUMEHT: H3y4YeHHE OO0pa3lloB MaTepHaioB (CTEKIIO,

CIINIaBbl MCTAJIJIOB, ITOJIUMCPHBIC MaTCpI/IaJ'ILI)




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

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOCHUSI OCHOBHOI1 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOT0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O MO3HAaBAaE€MOCTU SIBJICHUM MNPUPOAbI, MOHUMaHHE OOBEKTHBHOMN
3HAYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTyphl M IMPaKTHYECKON
JeSTEIbHOCTH 4EJOBEKAa B YCIOBHMAX COBPEMEHHOI'O OOIIEeCTBa;

IMOHUMAHHEC MECTAa XUMHU CPECAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IO3HAHUW, B TOM YUCJIC S9KCICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUA BCIICCTB W HN3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUEC HCNOJIb30BATHL MOJACIN  IJIA

O0OBSICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaATbHON AEATETBHOCTH, CBI3aHHBIX C XHMMUEH
U COBPEMEHHBIMHM TEXHOJOTMSMHU, OCHOBAaHHBIMHM Ha JOCTHKCHUSAX
XMUMUYECKON HAyKH, 4TO IMO3BOJHUT OOYYArOIIMMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoedl Oynymed mpodeccnoHambHOM
NESTeIbHOCTH M CHeNaTh OCO3HAHHBIM BBIOOP XUMHH — Kak
npoUIBHOTO TpeAMeTa NpH IEpexoje Ha YPOBEHb CPEIHEro

o0riero oopazoBaHus

Bianenue cucreMod XMMHUYECKHX 3HAHMM U yMEHHUE IIPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHPII>'I, KOTOpas BKIIIOYACT:

2.1

BOKHEUIINE XMMHYECKUE IOHATUS: XMMHUYCCKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0KHOE BEUIECTBO, OJHOPOAHAS U
HEOIHOPOJIHAs CMECh, OTHOCHTEIBHBIC aTOMHAas M MOJICKYIISIpHAs
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBII
00BEM, OKCH, KHUCIIOTa, OCHOBaHHWE, COJIb (CPEHHsIs), XUMHUUYECKas
peaKIys, pPeaKnuu COCTMHEHHUS, PEaKIUH Ppas3lIoKEHHS, PEaKIHu
3aMeIleHNUs], Peaki OOMEeHa, TeIIoBOM (PdeKT peakuuu, 3K30- U

OSHAOTCPMHYCCKUEC PCAKIHU, PACTBOP, MACCOBAA OOJII XUMHUYECKOI'O




JJIEMEHTa B COCOUHEHUHM, MaccoBasg [JOJIS M  IPOLEHTHas
KOHLIEHTpalusl BEIECTBA B PACTBOPE, SAPO aTOMA, JJIEKTPOHHBIN
CIIOW aToMma, aTOMHas OpOHuTanb, paguyC aToMa, BaJEHTHOCTb,
CTEIICHb OKMCIICHUS, XUMHUUYECKasl CBs3b, IEKTPOOTPULIATEIBHOCTD,
NOJIApHAasT W HENOJSApHAas KOBAJICHTHAs CBsA3b, HMOHHAs CBS3b,
MeTaJlJIMYecKas CBsI3b, KpUCTAIUINYECKas peliéTka (aTOMHasi, HOHHas,
MeTaJUINYecKasl, MOJIEKYJISIpHast), NOH, KaTUOH, AaHUOH, 3JIEKTPOJIUT U
HEDJIEKTPOJIUT, DJIEKTPOJIUTHYECKAs JUCCOLMALUS, PEAKIIUH HOHHOTO
oOMeHa, OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE PEaKLIUH, OKHUCIUTENb U
BOCCTAHOBUTEINIb, OKHCJICHHE M BOCCTaHOBJICHUE, JJIEKTPOIIH3,
XMMHUYECKOE DPaBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE PEAKLUH,
CKOPOCTb XMMHMYECKOM peakuuu, kartanmsarop, IIJIK, xopposus

MCTAJIII0B, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOLIME 3aKOHbl XUMHH: 3aKOH COXPaHEHHUS MacChl,
nepuoanyeckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSIHCTBA

CoCTaBa, 3aKOH ABoraz[po
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TCOPUU XHUMHH: ATOMHO-MOIJICKYJIApHAasA TCOpPHUL, TCOPUA

BHCKTpOHHTquCKOﬁ JUCCoranmn

Brnanenne ocHOBaMH XMMUYECKOW TPAMOTHOCTH, BKIIFOUAOLIEH:

3.1

YMCHHUEC TIPaBUIJIbHO HCIIOJIB30BATh H3YUCHHBLIC BCHICCTBA U
MaTepuaibl (B TOM YHUCIE MUHEpPAIbHBIC YJIOOpEHUS, METAUIbl U
CIUIaBbl, TMPOJYKTHI MepepabOTKM HPUPOAHBIX  HCTOYHUKOB
YTIIEBOJIOPOOB (YTJIsl, MPUPOTHOTO raza, He)TH) B OBITY, CETHCKOM
XO3sIICTBE, Ha TMPOU3BOJCTBE W TIOHMMAaHUE 3HAYCHHs JKHUPOB,
OelIKOB,  YIJIEBOJOB JUIi  OpPraHW3Ma  4YellOBeKa; yMEHHE
MPOTHO3MPOBATh BIUSHHUE BEIIECTB M XUMHUECKUX IPOIECCOB Ha

OpPTaHM3M YEJIOBEKa U OKPYXKAIOUIYI0 IPUPOAHYIO CpELy

3.2

YMCHUEC UHTCTPUPOBATE XMUMUUCCKHUE 3HAHUA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEIMETOB

33

HaJIM4YKe OMbITa pabOThI C Pa3IMYHBIMU UCTOYHUKAMU HHPOPMALIUU
[0 XUMHH (Hay4yHasi U HAy4YHO-IIOMYyJIsIpHAas JMTEparypa, CIOBapH,

CHPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLICHUBAThb I/IH(I)OpMaI_II/II-O O BCHOICCTBAX, HX
MMPEBpAICHUAX u MPAKTUICCKOM MMPUMCHCHUHN U  yYMCHHC

HCIIOIB30BaTh €€ IJIs peicHuA y‘le6H0-HO3HaBaTeHBHHX 3aga4




Bnagenue ocHoBamu MMOHATHHHOTO arIrapara U CUMBOJIMYCCKOI'O

A3bIKAa XUMHHU JUIS COCTAaBICHHS (POPMYIT HEOPTaHMYECKHX BEIECTB,

4 YpaBHEHUN XUMHYECKHX PpEaKlIHi; OCHOBAMHU  XHWMHYECKOMU
HomeHknatypsl (IUPAC u TpuBHanbHOI)
YMeHne 00BACHATH CBS3b MOJIOKEHUS dJIeMeHTa B [lepruonndeckoii
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB

5 XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsa sapa, oOliee 4YHcio
AJIEKTPOHOB), paCHpeeNieHHeM 3JJICKTPOHOB IO JHEPreTHUYECKUM
YPOBHSAM aTOMOB TEPBBIX TPEX MEPHUOJIOB, KATUS U KaTbIIUS
[IpeacraBnenne 0  MEPUOJMYECKONM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pamuyc aToma,

p ANEKTPOOTPHUIIATEIIBHOCTE), MPOCTBIX W CJIOXKHBIX BEIIECTB OT
MIOJIOKEHUsI 31eMeHTOB B Ilepumonmyeckoil cucreme (B Maiblx
MepuoJIax ¥ TJIABHBIX TOATPYIIAX) W JJIEKTPOHHOTO CTPOEHUS
aToma

7 YMeHue Ki1accupuImpoBaTh:

7.1 XUMHUYECKHE DJIEMECHTBI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKIUH

8 YMeHue onpenensiTh:

81 BAJICHTHOCTh M CTETICHb OKHCIICHUS XUMUYECKUX DJIEMEHTOB, 3apsil

' HOHa

22 BHUJI XMMHUYECKON CBS3M W THUI KPUCTANIMYECKOU CTPYKTYphI B

' COCTMHEHUSIX

%3 XapakTep Ccpeasl B BOJHBIX pPAacTBOpax BemIeCTB  (KUCIIOT,

' OCHOBAHMI)

8.4 OKHUCJIUTEIIb U BOCCTAHOBUTEIb

9 YMeHne xapakTepu3oBaTh GU3MYECKUE U XUMUYECKHE CBOWCTBA!
MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOX, Trpadur, anmMas,

9.1 KpeMHHi, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KaJIWl, MarHuw,
KaJIbIIUH, aJTFOMUHUM, JKEJe30)

9.2 CIIO)KHBIX BEIIECTB, B TOM YHUCJIE MX BOJHBIX PacTBOPOB (BOja,

aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOA, OKCHUIBI M THUIPOKCHIBI

metayioB [-IIA rpynmn, amomunus, meau (II), nmunka, sxenesa (11 u




IIT), oxcuner yraepona (II u 1V), kpemnaus (IV), azora u docdopa
(IIT u V), cepst (IV u VI), cepuucras, cepHasi, a30TUCTasi, a30THAas,

dbocdopHas, yrojibHass, KpeMHHEBasI KHCIIOTa U UX COJIH)

9.3

IMPOTrHO3UPOBATL HW  XapPaKTCPU30BATH CBOMCTBA BCIHICCTB B
3aBUCUMOCTH OT UX COCTaBa W CTPOCHUA, MPUMCHCHUC BCUICCTB B
3aBHCUMOCTH oT nux CBOﬁCTB, BO3MOXHOCTbH IPOTCKAHUA

XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

10

YMeHue CoCTaBIATh MOJICKYJIAPHBIC U HOHHBIC YPABHCHU A peaKHHﬁ,

B TOM YHCJIC:

10.1

peakIuii HOHHOTO 0OMeHa

10.2

OKHUCJIIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

10.3

WIUIIOCTPUPYIOIIUX XHUMHYCCKHC CBOMCTBa HU3YUYCHHBIX KJIACCOB

(TpyI) HEOPraHU4YECKUX BELIECTB

10.4

MOATBCPKAAOIMUX 'CHETUYCCKYIO B3aMMOCBA3b MCXKIY HUMU

11

YMeHune BIYUCIATh (IPOBOIUTE PACUETHI):

OTHOCUTEIBHYI0 MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,

MaCCOBYIO OOJIIO XUMHUYCCKOI'O 3JICMCHTAa B COCIMHCHUU

11.2

MacCCOBYIO JOJIKO BEIIECTBA B paCTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00BEM Ta30B

11.4

N0 YpPaBHCHHAM XHUMHUUYCCKHUX peaKI_[I/Iﬁ N HaXOoJUThb KOJIHYCCTBO

BelIeCcTBa, 00bEM U Maccy peareHTOB WM MIPOJYKTOB peaKuu

12

Bnanenue (3HaHUE OCHOB):

12.1

OCHOBHBIMM ~ METOJaMH HAy4yHOro IO3HaHUs (HaOIroaeHue,
U3MEpPEHHE, DOKCIIEPUMEHT, MOJACIUPOBAHUE) TIPU HU3YUEHHH
BEUIECTB M XUMHUYECKHX SBJIEHUH; yMeHue cGhOopMyIupoBaTh

npobaeMy M MPeUIoKUTh MMy TH €€ pereHus

12.2

0e30IacHOM pa6OTLI C XHMMHUYCCKHUMH BCIICCTBAMU, XUMHUYECKOMH

MOCYJI0¥ M JIa0OpaTOPHBIM 00OPYAOBAHHEM

12.3

MpaBUIaMu 06e30macHOTO obpareHus c BEIIIECTBAMH,
UCIIOJIb3YEMBIMU B ITIOBCEAHEBHOMN JKU3HM, NIPAaBUIIaMU NTOBEACHUS B
LEeJSIX COepeXEeHUsl 370pPOBbsl U OKPYXKAIOUIeW MPUPOIHON CpeJibl;
IIOHUMaHMe Bpesa (OMAaCHOCTH) BO3IEHCTBUS HA JKUBbIE OPraHU3MBbI
OHpeI[eJIéHHBIX BCIICCTB, crmoco0oB YMCHBIICHUA n

MpeaoTBpallCHUA UX BPECIAHOTO BO3}161>’ICTBPI${




13

Hanuuwne MPAKTHYCCKUX HABBIKOB IINITAHUPOBAHHA U OCYHICCTBJICHUSA

CICAYIOMUX XUMHUYICCKHUX SKCIICPHUMCHTOB!

13.1

U3yuyeHHe ¢  ONUCaHWe  (PU3MUYECKUX  CBOWCTB  BEIIECTB;
O3HaKOMJIEHHE C (U3NYECKMMU M XUMHUYECKUMH SIBICHUSIMU,
OMBITHI, WUIIOCTPUPYIOIIHME IPU3HAKUA IPOTEKAHUS XUMUYECKHUX

peakuuii

13.2

u3ydeHne crnoco0OB pa3ieieHus cMecen

13.3

IMOJIYYCHHUE KHUCIOpoAa MW HM3YUYCHHE C€Io CBOﬁCTB; IMOJIYYCHHUC
BOAOpPOJa U U3YUCHUC €TI0 CBOfICTB; MOJIYYCHHC YIJICKUCIIOrO rasa u
HU3YUCHUEC CT0 CBOI\/'ICTB; IMOJIYUCHHE aMMHuaKa W H3YUCHHUC CTro

CBOWCTB

13.4

IIPUTOTOBJIEHUE pACTBOPOB C ONPEIEIEHHONM MaccoBOM JoJel

PacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHWE  HMHIWKATOpOB  (JlakMyca,  METWIOpaHXka H
denondranenna) JUist onpeaeaeHUs XapakTepa Cpelbl B pacTBOPax

KHUCJIOT U LIeJIoueH

13.6

WCCIICZIOBAHUE M ONMCAHUE CBOMCTB HEOPraHWYECKHX BELIECTB
PasIMYHbIX KIIACCOB; U3YYCHUE B3aUMOCHCTBUS KUCIIOT C METaJLIaMH,
OKCHJJaMM  METAJUIOB,  PAacTBOPUMBIMM ¥ HEPAaCTBOPUMBIMU
OCHOBaHMSIMH, COJISIMH; IIOJIYYEHHE HEPACTBOPUMBIX OCHOBAHMU;
BBITECHEHUE OJHOIO MeTajula JpyrMM W3 pacTBopa COJIU;
UCCleIoOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIOB AFOMUHUS U

LIUHKA

13.7

PCHICHUC JSKCICPUMCHTAJIBHBIX 3ada4 [0 TCMaM: «OcHOBHBIC
KJIaCCbl HCOPraHUYCCKHX COGHHHCHHﬁ)}; <<9J'IGKTpOJ'II/ITH'~I€CKa${
Jucconuanusy, «Baxneinmue HeMeTalllIbl U HUX COCIUHCHUA,

«Baxuelmnme MeTamIbl U UX COSIUHCHUSY

13.8

XUMHUYCCKUEC SKCIICPUMCHTHEI, HUITIOCTPUPYIOIIUC IIPpU3HAKH
MPOTEKAaHUS PEaKIuii HOHHOTO 0OMEHA; KaYeCTBEHHBIC PEaKIUH Ha
NPUCYTCTBYIONIME B BOAHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OpOMU-,
wonuna-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCHI-MOHBI,  KaTHOHBI ~ aMMOHUS,  MarHus,  KaJbIus,

aMIOMUHUA, xKenes3a (2+) u xenesa (3+), menu (2+), nMHKA

14

VYmMmenue:

14.1

MPEJICTABJISITh  PE3YyJIbTaThl AKCIEpUMEHTa B (opme BBIBOJOB,




J0Ka3aTCIbCTB, Fpa(I)I/IKOB u Ta6J'II/II_[ H BBbIABJIATH OMIIMPUYCCKHUC

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBsA3HU MCKIAY pcajIbHO Ha6JIIOI[a€MI>IMI/I
XUMHUUYCCKUMU ABJICHUAMHU MW IIpoHeCcCaMH, IIPOUCXOIAINIMMH B

MaKpo- U MUKPOMHpE, OOBSICHITH IPUYHMHBI MHOTOOOpa3usl BEILECTB




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

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘-Ia.HBHBIC XUMHUYCCKHUEC ITOHATHA

1.1

YucTsle BemecTBa u cMecu. Crioco0bl pas3iesieHus: cMeceit

1.2

ATOMBEI U MOJICKYJIBL. Xumuueckue d3aeMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas d)OpMy.]'Ia. BaneHTHOCTP aTOMOB XHMMHUYECKHX DJICMEHTOB.

CreneHb OKUCICHUSA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocUTeNbHAs AaTOMHAsl Macca.
OTHOCHTENIbHAS MOJICKYJISIpHAsE  Macca. MaccoBas J0JI4  XHUMHYCCKOI'O

9JICMCHTaA B COCIMHCHU U

1.5

KomuuectBo BemectBa. Monbs. MonspHas macca. MossspHbIii 00bEM Ta30B.

BzanmocBs3b KOJMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IUHHUI] BEIICCTBA

1.6

du3nyeckue U XUMUYECKHE SIBIICHUS. XHMHYCSCKas peaKuus U eé IMIPU3HAKH.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMUUECKUE YPAaBHEHUS

Ilepuonnueckuii 3akoH U llepuoaudeckas cucreMa XMMHYECKUX 3JIEMEHTOB

.. Menneneea. CTpoeHre aTOMOB

2.1

Ilepuognueckuii 3akoH. llepnonnyeckas cucreMa XMMHYECKHUX 3JIEMEHTOB
.. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKU CMBICHI MOPSIKOBOIO

HOMEpa, HOMEPOB MepHOoa U IPYIIbl AJIEMEHTa

2.2

Ctpoenne atromoB. CoctaB aTOMHBIX siep. M3oTonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XHUMHUYECKHUX DJIEMEHTOB

ITepnonnueckoi cucrems! /.M. Menneneena

2.3

33KOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUYECKHX DJIEMECHTOB MEPBBIX TpéX
NepruoaoB, Kajliusd, KaJlblIHAd (paIu/cha aTOMOB, JJICKTPOOTPUIATCIIBHOCTH,
MCTAINIMYCCKUX W HEMCTATNIMYCCKUX CBOfICTB) n Hux COGI{I/IHGHI/Iﬁ B
COOTBCTCTBHMH C IIOJOXKCHHCM JJICMCHTOB B HepHOHH‘IeCKOﬁ CUCTEMEC H

CTPOCHUCM HUX AaTOMOB

CrpoeHue BenecTBa

3.1

Xumuueckasi CBsizb. KoBasieHTHas (TOJIsipHAsE ¥ HEMOJISIPHAs)  CBS3b.

:‘)J'IGKTI)OOTpI/IHaTCJIBHOCTL XUMHNYCCKHX QJICMCHTOB. HNonnas CBA3b.




Mertannuyeckas CBSI3b

3.2

Tunbel KpUCTAIMYECKUX pPEMETOK (aTOMHas, HWOHHAas, MeTajsInuyeckas),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOW PEHIETKH U BUAA

XHMHYCSCKOH CBSI3U

Baxwueimme npeaACTAaBUTCIIN HCOPIraHUYCCKHUX BCIICCTB. Hemerannel u ux

COCAMHCHUA. MeTtamisl U UX COCAUHCHUA

4.1

Knaccudukainuss ¥ HOMEHKJIATYpa HEOPTaHMYECKUX COCIUHEHUHN: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHCIIOTHBIE, amdoTepHbIC) u
HecoJeo0pa3yoIre; OCHOBaHUM (IIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHACIOT (KUCIOPOJCOACpKANINE ¥ OECKUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KHCIIBIX)

4.2

@Ou3n4YecKue M XHUMHYECKHE CBOMCTBaA MMPOCTBIX BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KACIOPOJIa, Cephl, a3oTa, hocdopa, yriiepona, KpeMHUsI

4.3

dOu3nyeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCETAIJIOB: JIUTHA,
HaTpus, KaJiud, Marovud U KaJIbUUs, aJIOMUHUSA, KEJIC3a. 3HeKTpOXI/IMH‘lCCKHﬁ

PAI HAIIPSKEHUI METAJIOB

4.4

dOu3nyecKkue U XUMUYECKIE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/II\/II HEMCTAJIJIOB:

XJIOpOBOAOpPOJa, CEPOBOAOPOAA, aMMUAKaA

4.5

duznueckre U XMMUYECKHEe CBOMCTBA OKCHUIOB HeMeTaioB: cepsl (IV, VI),
asorta(ll, IV, V), dochopa(lll, V), yraepona(ll, IV), kpemuans(IV). ITonydenue

OKCHJ0B HEMCTAJIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MeTauioB [A-IIIA rpymn, muuka, menu(Il) u

skenesa(ll, I1I). [TonydyeHne oKCUAOB METAIIIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBAHUI W aM(POTEPHBIX THIPOKCUIOB (Ha MIpUMEpe
THJIPOKCHUIIOB ~ allIOMUHUS, >Kene3a, IuHKa). [lomydeHue ocHOBaHMM U

aM(OTEPHBIX TUAPOKCHUIIOB

4.8

OO0muye XMMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOJHON, CEPOBOIOPOAHOM,
CEpPHHUCTOM, CEPHOU, a30THOM, (HOoCchHOPHOU, KPEMHUEBOH, yrojdbHOH. OcoObIe
XUMUYECKHE CBOMCTBAa KOHLICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

ITonyuenue kucioT

4.9

OO0mre XuMHYECKHe CBOMCTBA cpenHux coiei. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paclio3HaBaHHUC BOAOPOJ4, KHCIOpOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[TosyyeHne ammuaka, CEpHOM M a30THOM KUCIIOT B IPOMBIIIIEHHOCTH. O01mue




CIIOCOOBI MOJIY4YCHUA MCTAJLJIOB

4.12

I'eneTnueckas cBs3b MEKAY KiIaCCaMU HECOPTraHUYICCKUX COCIMHEHH N

XHUMUYECKHUE pCaKkuuun

5.1

Knaccugukamss XuMHUYECKUX PeakUuil 10 pa3IMYHbIM NMPU3HAKAM: 110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKLMU BEILIECTB, MO TEIIOBOMY 3(pdeKTy, 1o

W3MEHEHUIO CTEIICHEH OKHUCICHUS XMMHUUYECKHUX 3JIEMEHTOB

5.2

TernnoBoil >pPeKT XUMHUYECKOH peakuuu, TEPMOXUMHUYECKUE YpaBHEHMS.

DK30- U SHIOTEpMUYECKUE peakluu. TepMoXuMuiecKkie ypaBHEeHHsI
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OKHCITUTEIEHOBOCCTAHOBUTEILHBIE peaKkuuu. OxucnuTenu n
BOCCTAHOBUTCIIN. Hpoueccm OKHCJIICHHUA M BOCCTAHOBJICHMU:. QHGKTpOHHHﬁ

0ajaHC OKHCIMTEIbHOBOCCTAHOBUTEILHON PEAKIIUU

5.4

Teopus NEKTPOTUTHIECKON qucconrani. KatnoHbl, aHHOHBI. DIEKTPOIUTHI

N HCIJICKTPOJINTHI. CubHbBIE U Cla0bIe QJICKTPOJIUTHI. CreneHb Jucconnuanumn

5.5

Peakuyu MoHHOTO oOMeHa. YciioBus IIPOTCKAHU peaKHI/Iﬁ HMOHHOTI'O O6MeHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIMM

XHUMHS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa m Marepuansl B ITOBCEJHEBHOM JKHM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUUYECKUX PEaKLUUi B J1abopaTopuu U OBITY.

HepBaﬁ IIoOMOIIb TP XUMHYCCKUX O0KOIr'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arps3HEHHE OKpYXKAromel cpenbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE TOYBBI, BO3/IyXa M BOJOEMOB), CIIOCOOBI €ro MPeaoTBPAILCHUS
[Ipenenbuas nomyctumasi konuentpauust BemectB (ITJK). Ponp xumuu B
pPEIICHUH DKOJOTHYECKUX TMpoljeM. YCuieHue NapHUKOBOTO dddekxTa,

pa3spymi€cHUC O30HOBOT'O CJI0A

6.3

[Tpumenenue cepsl, azoTa, hocdopa, yriepoaa, KpeMHUS H UX COSTUHEHUN B
OBITy, MEIMIIMHE, MPOMBIIIJIEHHOCTH M CEJIbCKOM Xo3siicTBe. [lpumenenue
METAJIJIOB M CIUIABOB (CTallb, YyTyH, IIOPATIOMHUHHMA, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH WX coenuHeHud. [loHdATHE O KOppO3WHM METaJIOB,

OCHOBHEIE CHIOCOOBI 3alIUThI UX OT KOPPO3UHU

6.4

[TpupoaHble MCTOYHHUKH YIJIEBOAOPOIOB (Yrojib, HMPUPOAHBIM Ta3, HedTh),

MPOIYKTHI X TiepepaboTku (OCH3MH), UX PO B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MTOHATHS 00 OPraHMvYCCKHUX BCIICCTBAX KaK O COCIUHCHHAX
yriepoaa (MeTaH, OTaH, OTHJICH, AalCTHJICH, O3TAaHOJI, IJIMICPHH, YKCYCHasd

kuciora). [loHsaTHE O OMONOTMYECKH BaKHBIX BEIICCTBAX: JKHUpaxX, Oelkax,




YIUICBOZAX — M UX POJIM B )KU3HU YCJIIOBCKA

7 Pacuérnr:
7.1 1o popmyaamM XUMUYECKHX COCTUHEHHM
7.2 Macchl (MaccoBOif) JOJIM PACTBOPEHHOIO BEILIECTBA B pACTBOPE
7.3 10 XUMAYECKUM YPaBHEHUSM




YYEBHO-METOANUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA

» Xumusi: 8- kiacc: 0a30BbIN ypOBEHb: YUCOHUK; 5-€ U3/IaHHE,
nepepadoranroe ["abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

* Xumusi: 9-ii kiacc: 6a30BbIi YPOBEHB: YUCOHUK; 5-€ U3TaHUE,
nepepadborannoe ["'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

NudopmanimoHHO-METOANYECKOE MTUCHbMO 00 0COOCHHOCTSIX MPEToIaBaHus
yueOHoro npeamera «Xumusp» B 2025/2026 yyeOHOM roay

https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

MeTtoandeckue peKOMEH AU 10 U3YUYEHUIO TEMbI « OKHUCIUTENBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUMWY B IIKOJBHOM Kypce Xumuu (2024r.)

https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya o _v_r.pdf
Y4eOHo-MeToanYeCKOe 0OecTieueHIE MPOIIECCOB MPETOAaBaHNsI XUMUH,
Ounosoruu, GU3NKM Ha YPOBHSAX OCHOBHOI'O OOILETO U CPEAHETr0 OOLIErO

06p330BaHI/IH C BKIIIOYCHUCM JOIIOJHUTCIBbHOTO MHXXCHCPHOI'O KOMIIOHCHTA
(2024r.)

https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenerny] kompo
nent.pdf

bank 3amanuii Uit TEKYIIETO OUEHUBAHUS 110 yY€OHOMY MPEAMETY «XUMUSD)
(2024r.)

https://edsoo.ru/wp-content/uploads/2025/02/bank zadanij_himiya ooo_.pdf
KoHnrekcTHble 3a1aun. 3a1aHus K yueOHOMY Kypcey «Xumus». 8 kiace (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

MeTtoauueckue peKOMEHAalKU 0 CO3JaHHIO0 KIIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOTO PO UIICH 1 KIACCOB C YIITyOJICHHBIM U3yYCHHEM
MaTeMaTUuKH, PU3NKUA, XUMUU, OMOJIOTUU B 0011€00pa30BaTEIbHBIX
OpraHM3aIMsIX ¢ UCTIOIb30BaHUEM HH(PPACTPYKTYPhI, CO3JaHHON B paMKax
HanMoHaybHOTO MpoekTa «O0pazoBanue» (KBantopuymsl, [T-kyObl, Touku
pocta u ap.) (2025 r.)
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd klassov_tehnol i _en_
profilej 2025.pdf

Meroanueckue pexkomeHnannu. Oprannszanus B3aumonaeicteus “llkosa —
By3 — npenmnpusitue” (2025 r.)
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf



https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
NUHTEPHET

e BUBJIIMOTEKA HOK https://mMonypoku.pd/

e T[JIOBAJI-JIAB https://globallab.ru/



https://globallab.ru/
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