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IlepBoHaYabHbIe XUMUYECKHE IOHATHS

Xumusi — BaxkHass 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW JCATEIHHOCTU
yenoBeka. [Ipeqmer xumun. Pois xumun B xu3Hu yenoBeka. Kparkue cBenenus o0
VMCTOPUM BO3HHUKHOBEHHS WU Pa3BUTUS XMMHUU. XUMHUA B CUCTEME Hayk. Tena u
BenecTBa. OU3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ATPEraTHBIE COCTOSIHUSA
BelIeCTB. [IoHATHE O TEOPETHUECKHX M HMIIMPUYECKUX METOJax IMO3HAHUS B
€CTECTBCHHBIX Haykax. [IpeacraBiieHus 0 HAy4YHOM IO3HAHUM HA SMIIUPUYECKOM
ypOBHE: HaOJIOJIEHUEe, U3MEPEHHE, IKCIEPUMEHT, MOJCIUPOBAHUE, BBIYHCIICHUE.
[IpencraBienust 0 HAYYHOM TO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npoOiema, rurnoTe3a, TEOpUs, 3aKOH.

A3bIk xuMuu. ICTOUHUKH XUMUYECKON MH(pOpMaLIH.

[Tonsitue 0 mMeTomax paboThl C XUMHUYECKUMH BemecTBamu. O0opyaoBaHuE
HIKOJIbHOW XMMHUYecKou Jaboparopuu. IlpaBuina Oe3omacHoro oOpamieHus ¢
BELIECTBAMHU U J1a00OPaTOPHBIM 000PYAOBaHUEM.

UYuctele BemectBa U cMecH. [IpuponHbie cMecu: BO3AyX, NPUPOAHBIN ras,
He(Th, TPUPOIHBIC BOJBI, TOPHBIC TTOPOLI U MUHEPATHI. [[OHATHE O TOMOTEHHBIX U
reTeporeHHbIx cmecsx. CrocoOwl pasneneHus cMeceid. O4MCTKa BEIECTB.

BemecTtBa m XuMHUeCKHE peEaKUUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
31eMeHTbl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. IIpOCThie M CHOKHBIE BENIECTBA.
Mertamibl 1 HeMeTauibl. BelecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OnpeaeneHrue BaJE€HTHOCTU DJIEMEHTOB MO
dbopmynam OMHAPHBIX COETUHEHUN U cOCTaBIeHUE POpMYIT OMHAPHBIX COCAMHEHUI
M0 BAJICHTHOCTU 3JEMEHTOB. OTHOcCUTENbHAs aToMHas macca. OTHOCUTENbHaA
MOJIEKYJISIpHass macca. MaccoBasi 107 XMMUYECKOIO 3JIEMEHTa B COCIUHCHHM.
Haxosxxnenue npocreiimieit popMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3p KoJanuecTsa,
Macchl W 4YHCla CTPYKTYPHBIX €IMHUI[ BellecTBa. PacueTsl mo Qopmynam
XMMHUYECKUX COeIUHEHU. MonsipHas Macca cMmecH BelecTB. MonbHas noJist
XUMHUYECKOTO 3JIeMEHTa B coequHeHuu. Haxoxzaenue mpocreiimieit (GopMysisl
BEILIECTBA 11O MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Du3nUecKne U XMMUYECKHUE SIBIICHUS. XMMHUUYECKasl PEaKusl U €€ MPU3HAKH.
VYciioBUSl IPOTEKAHUSI XUMHUUYECKUX PEAKIMi. 3aKOH COXPAHEHHUSI MaCChl BELIECTB.
ATtomHO-MonekyisipHas teopuss. JKuszHp u gesrenbHocth M.B. JlomoHOCOBa.
XHUMHUYECKHE YpaBHEHHUS. TUIIBI XUMHUECKUX pEaKui (COETUHEHUS, PA3JIOAKEHNUS,
3aMmeleHus, oomeHa). PacueTsl Mo XUMHUYECKUM ypaBHEHUSIM.



OKCIIEpUMEHTAIBHOE M3Y4YEHHE BEIIECTB W SABJICHUM. 3HAKOMCTBO C
XUMHUYECKOM TMOCYyAOH, C NpaBujaMud paboThl B Jaboparopud W HpHEMaMU
oOpaieHus ¢ 1abopaTopHbIM 000py1oBaHueM. M3ydeHue u onucanue pu3nyeckux
CBOMCTB 00pa3l0oB HEOPraHMYECKUX BELIECTB — METANIOB M HEMETaJIOB.
HabGmionenune guanyeckux (MmjiaBjieHUe BOCKA, TasHUE JIbJ1a, pACTUPAHUE caxapa B
CTYNKE, KWIIEHHE M KOHJEHCAalMs BOJbI) M XHMHYECKHX (TFOpEHUE CBEYH,
IIPOKAIMBAHUE MEIHOW ITPOBOJIOKU, B3AUMOJECHUCTBUE COAbI WM MeEJa C COJSHOU
KHCJIO0TOM) siBIeHU. O3HaKOMJIEHHE ¢ 00pa3liaMy BEIIECTB KOJIMYECTBOM | MOJIb.
Habmiogenne u omnucaHue MPU3HAKOB NPOTEKAHUS XHUMHUYECKHX pPeaKUuui
(pa3nokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus,
MOJIyYEHHUE U pasiioxkeHue ruapokcuaa meau (I11) mpu HarpeBanuu, B3auMoJIeicTBUE
x)ene3a ¢ pactBopoM conu Menu (II). M3zyuenue cmoco6GoB pasneneHusi cmecen (¢
MIOMOIIIBIO MarHuTa, ¢bunsTpOBaHUE, BBIITAPVBAHUE, TUCTHJUISLAS,
xpoMarorpadusi), MNpPOBEAEHUE OUYMCTKH TMoBapeHHOW conu. HaOmonenue wu
OIMCAHHUE OIBITOB, WUIFOCTPUPYIOLIUX 3aKOH COXPAHEHHUS MACCHI.

Baxueimue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

IIpencraBinenust o razax. Bo3gyx — cmeck rasos. CocraB Bo3ayxa. 3aKoH
ABoraapo. Momspublii  00b€M ra30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA IO
U3BECTHOM OTHOCUTENBbHON TMI0THOCTH. OOBEMHBIE OTHOILEHUS Ta30B TpHU
XUMHYECKUX PEAKLIHIX.

Kucimopon — asnemeHT u npocrtoe BemecTBo. HaxoxkaeHue kuciaopoaa B
npupoze, Gpusnyeckue 1 XMMUYECKHE CBOWCTBA (PeaKlMy TOPEHUSI U OKUCIICHHUS).
[Iponieccel okucnenus B xuBou npupone. Oxcuabl. lIpumenenue xucmopona.
Crioco0bl MoTy4eHust KUCIopoJa B 1abopaTopuu U IpOMBILUIEHHOCTH. [loHsATHE 0
karanuzarope. Kpyrosopor kwuciopoga B mnpupone. O30H — autoTpomnHas
Mo upuKanus kuciaopoa. O30HOBBIN CII0M, €ro 3HaYEHUE AJIs1 )KUBBIX OPTaHNU3MOB.
Pazpymenune 030H0BOTO €I1011.

TemnoBoii 3¢ (heKT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpPaBHEHHUS,
DK30- W DHIOTEepMUUYECKue peakuuu. Tommmso. Mcnonp3oBanue yris U MeTaHa B
KayecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsatre o mapHukoBoM addexre.

Bonxopon — anemeHT u npocroe BemecTBo. Haxoxnenue Bogopoaa B IpUpoe,
(bu3nyYecKre 1 XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI osTyueHus. [Tonstue
0 KHCJIOTax M coiisix. Mcronp3oBanue BOAOPOIa B KAYECTBE TOILIMBA.

Bopa. ®usnueckue coicTBa BOAbl. Boma kak pactBoputeinb. PacTBOpsl.
HacpliieHHble M HEHACBIIICHHBIE PAaCTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
®daxTopbl, BIUAIONIME HAa PACTBOPUMOCTb TBEPABIX U Ta3000pa3HbIX BELIECTB.
CriocoObl BbIpa)XK€HHSI KOHLIEHTPALMU PAaCTBOPOB: MAaccoBasi J0JI pacTBOPEHHOTO



BEILIECTBA, MOJSIpHAs KOHIIEHTpamus. Poiib pacTBOPOB B MpUPOJAE U B KU3HU
YeJoBeKa.

Xumudeckue cBoicTtBa Bojbl. I[loHstue 00 ocHoBaHusx. IlonsiTue 00
uHauKaTopax. KpyroBopoT BojAbl B NOPUPOJE. 3arpsi3HEHHWE MPUPOJHBIX BO/I.
OxpaHa ¥ OYUCTKA IPUPOJIHBIX BOJI.

Knaccudukarmus neopranmdeckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cosieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HecosieoOpasyromue. MexayHapoiHas HOMEHKJIATypa OKCHAOB. TpuBHaNbHbBIC
Ha3BaHUs OKCHJIOB. DU3MUECKHE U XapaKTEepHbIE XMUMHUUYECKHUE CBONCTBA OKCHUJIOB
(B3aMOICIICTBHUE C BOJIOM, C KMCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[Tony4yeHne OKCHUIOB.

[loHsATHE O TMAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOJAEPKAIIUX KHCIOTaX.
Kucnotel. Knaccudukanus kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIC Ha3BaHUS KHUCJIOT. DU3MYECKUE W XMMHUYECKHE CBOMCTBA KHUCIIOT
(B3auMOICIICTBHE C METAJlJIaMHU, C OKCUJAMU METAJIJIOB, OCHOBAHUSMU U COJISIMU).
Psan aktuBHoctm merayuioB H.H. bekeroma. Ilonydenue kucior. Kuciorsl B
IpUPOJIE, IPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMM: INEIOYM U HEPACTBOPUMBIE
OoCHOBaHUs. MexIyHapoHasi HOMEHKJIaTypa oCHOBaHUM. TpuBuaibHble Ha3BaHUS
ocHoBaHui. Illemoumn, ux cBONMCTBA (B3aMMOJEHCTBHUE C KHUCIOTHBIMH OKCHIAMH,
KHUCIIOTaMHU U COJIIMH) M CHOCOOBI mojydeHus. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBA (B3aMMOJICUCTBHUE C KUCIOTAMHM) U CIIOCOOBI TOJTy4eHHsl. AM(POTEPHOCTb.
[lonsatue 00 am@dOTEepHBIX THUAPOKCUIAX (HA NpUMEPE TUIPOKCHUIIOB LIMHKA U
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aUMOAECHCTBHE C KUCIOTAMU U IIEI0YaMK) U
MOJIyYEHHE.

Comu  (cpegHue, KuUCHble, OCHOBHBIE, JBOHHBIE). MexayHapoIHas
HOMEHKJIaTypa coJiei. TpuBHUalibHbIe Ha3BaHUs cosell. DU3nyecKue U XxapakTepHbIe
XMMHUYECKUE CBOMCTBA Ha IpUMepe cpeaHux coien. [lomyuenue conen.

['eneTnyeckas CBSI3b MEXK]y KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

DKCIEpUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OIPEJIETICHUE COAEPKaHUs KUCIOPOJa B BO3AYXE;

noJiyueHue, cooupaHue, paclio3HaBaHUE U U3YyUYECHHUE CBOMCTB KHUCIOPO/Ia;

HaOIIOJICHUE B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H  YCIOBUM
BO3HUKHOBEHUS U MPEKPAILICHUSI TOPECHHUS;

03HAaKOMJIEHHE C 00pa3liaMu OKCHUJIOB U OTMCAHKUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W M3yUYEHHE CBOMCTB BOJAOPOJA
(ropenue);

B3auMo/ielcTBIE Bogopoaa ¢ okcuaom meau (I1);



UCCIIEIOBAaHNE OCOOCHHOCTEM pPAaCTBOPEHHs BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MaCCOBOM J0JIE paCTBOPEHHOTO
BEILIECTBA;

IPUTOTOBJICHUE PACTBOPOB C ONPEICICHHOW MOJISIPHOW KOHLIEHTpALMEn
PacTBOPEHHOI'O BEIIECTBA;

B3aUMOJICHCTBHUE BOJbI C METAILUIAMH (HATPUEM U KAJIBLILEM );

ONPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO NHIUKATOPOB;

UCCIIeIOBaHNE 00pa31[0B HEOPIraHMUYECKUX BEILIECTB Pa3INYHBIX KJIACCOB;

u3ydyeHue B3anmozeicTBus okcuaa menu (1) ¢ pacTBOpoM cepHON KHUCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIMA HENTPaAINU3aLlNH;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTasula
JIPYTUM U3 PacTBOpPaA COJIN;

B3aMMOJENCTBUE TUAPOKCUAA [IUHKA C pACTBOPAMH KHCIIOT U IIEJIOYEN;

peuieHue OKCIIEPUMEHTAIbHBIX 3a1ad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAUHEHUI.

IHepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKUX
jemMeHTOB /. . MennesieeBa

Crpoenne aToMoB. XuMHuecKas CBI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peakuuu.

[lepBbie TOMBITKH KIACCU(UKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax (CeMencTBax) CXOJHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEIOYHO3EMEIbHBIX
MeTalllaX, TaJoreHax, WHEPTHHIX (0JaropoaHbIX) razax. OJEMEHThI, KOTOpbIC
00pa3yroT aMPOoTepHbIE OKCUIBI U TUIPOKCHUIBI.

[lepuoanueckuii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuoanueckas
cucremMa xumudeckux snemeHtoB J[. M. MenneneeBa. KoporkonepuonHas u
JUIMHHOTNIepuoaHast (opmbl Tabmuubl «llepuonuyeckas cucteMa XHUMHYECKHX
anemenToB /. . MenaeneeBa». [lepuoasl u rpynmnsl (A- u b-rpymnisr).

Crpoenne aromoB. CocrtaB aToOMHBIX saep. M3ortomsl. PannoakTUBHOCTH.
DNEeKTPOHBI. DJNEKTPOHHAS OpOUTANIb. DHEPreTUYECKHEe YPOBHU U TOTyPOBHU
atoma: s-, p-, d-opOuTanu. ODIEKTPOHHbIE KOHPUTYpalMd U 3JIEKTPOHHO-
rpadguueckue (opmysbl aToMOB. DU3HUECKUH CMBICI MOPSAKOBOTO HOMEPA,
HOMEpA NepuoJia ¥ rpymnsl 35eMenTa. CTpoeHHe 3MEKTPOHHBIX 000JI04E€K aTOMOB
nepBbIX 20 xumuueckux 35emMeHToB [leprnonnueckoit cucremsl . . Menneneesa:
pacrpeneneHue JJIEKTPOHOB [0 JHEPIeTUYECKUM YPOBHSAM, IIOAYPOBHAM H
opOutansm. Gusnveckuit cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJnyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAIMYECKUX U HEMETAJUNIMYECKUX CBOWCTB 110 TpynIiaM U nepuogam. Mzmenenue
KHMCJIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XMMUYECKUX JJIEMEHTOB B IIEpUOAaX U



rpynnax. XapakTepHUCTHKAa XHMHYECKOI'O DJJIEMEHTA IO €ro MOJIOKEHUIO B
[Iepnonnueckou cucreme 1. 1. Menneneesa.

3nauenue [leproanueckoro 3akoHa u [leprnoandeckoil CHCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Hayku U npaktukd. [[. M. MenneneeB — yuyeHbli U
rpakIaHUH.

DJIEKTPOOTPULIATEIBHOCTh XWUMHUYECKHX JJEMEHTOB. XHUMHUYECKas CBS3b.
Bubl XuMrueckoi CBS3HM: KOBAJIEHTHAs NOJIAPHAs CBS3b, KOBAJIEHTHAS HENOJIIPHAs
CBsI3b, HOHHAs CBsI3b. MeXaHn3Mbl 00Opa3oBaHMsI KOBAJIEHTHOW M MOHHOM CBS3H.
DNEeKTPOHHBIE U CTPYKTYpPHBIE POpMYIIbl BemlecTB. KaTuOHbI 1 aHUOHBI.

Kpucrammueckue u amop¢Hble BemecTBa. TUIbl KpUCTANIMYECKUX PELIETOK:
VOHHAs1, aTOMHasl, MOJIEKYJISIPHAs U UX XapaKTEPUCTUKH.

Crenens okucnenus. OnpeseseHne cTerneHeil OKUCIeHUsI aTOMOB B OMHApHBIX
CoeMHEHMX.  OKHMCIMTENBbHO-BOCCTAHOBUTENBbHbIE  peakuuu.  I[Ipomeccsl
OKHCJIEHHSI W BOCCTaHOBJIEHUSA. OKHCIMTENM W BOCCTaHOBUTENHW. CocTaBieHHE
YPaBHEHHMU NMPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM U PACCTAaHOBKA
B HUX KO3 (UIIMEHTOB METOIO0M 3JIEKTPOHHOTO OanaHca.

OKCIEPUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

03HaKOMJIEHHE ¢ 00pa3liaMyd METaJUIOB U HEMETAJUIOB;

MOJENUPOBAHUE CTPOEHUS MOJIEKYJ IPU TOMOIIMA PHUCYHKOB, MOJEINEM,
3NIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII;

IIPOBEJCHNUE  OIIBITOB, WUIKOCTPUPYIOLIUX  IPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKUil (FrOpEeHUE, peaku pa3yIoKEHUs, COCIUHEHMS).

MexnpeaMeTHblie CBSA3H

Peaymszannst MeXNpenMETHBIX CBS3€M NPH HM3YyYEHUMM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJIb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAyUHBIX
NOHATHUH, TaK U MOHATHM, IPUHATHIX B OTAEIIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYUYHbIE ITOHATHS: sIBJICHUE (TPOLECC), HAyUHBIN (axT,
rUNoTe3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, KiaccuduKauus, NEPHUOJUYHOCTD,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOACIINPOBAHUE, U3MEPEHUE, MOJIETb.

®dusuka: sBIEHUS NPUPOIbI, (PUIUUECKHE SBJICHUS, BEILIECTBO, TeEJIO,
¢u3nyeckue BEJIWYUHBI, €IWHULBI H3MEpeHus, 00bEM, Macca, arperaTHble
COCTOSIHME BEIIECTBA, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIA, CTPOEHUE
ra3oB, JXUJIKOCTEH W TBEPIAbIX (KPUCTALIUYECKUX) TEN, SJIEKTPUUYECKUN 3apsi,
KOJIMYECTBO TEILIOTHI.

buonorus: 6uocdepa, porocunTes, mpoieccbl 0OMEHa BEIIECTB.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPOAbI, I0JE3HbIE
MCKOINAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOACTBO, XUMHUECKHUE TEXHOJOTHH, CHIPHE,
KOHCTPYKLMOHHBIE MaTEPHAJIBI.



9 KUIIACC

BemecTBO U XMMHYECKAs] peaKUMs

[ToBTOpenne u yrmyOneHHe 3HAHWKA OCHOBHBIX pa3lelioB Kypca 8 Kiacca.
Crpoenne aToMoB. CBOKCTBa aTOMOB XMMHYECKHUX JIEMEHTOB, X KOJINYECTBEHHbIE
U KA4ECTBEHHBIC XapaKTEPUCTUKU (PaguycC, AIEKTPOOTPHUIATENBHOCTh, SHEPIrUs
nonuzauuu). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTANIe aTOMOB
MajbIX nepuofoB. OCOOEHHOCTH 3aMOJHEHUSl JIEKTPOHHBIX OpOUTaneil aToMoB
OonpmMx nepuoAoB. llepuoguyeckas cucTtemMa XMMUYECKUX SJIEMEHTOB B CBETE
IPEACTAaBICHUA O CcTpoeHuH aroMa. CTeneHb OKHUCIEHUS U BaJCHTHOCTb.
[IpencraBiieHre 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB
(3MEKTPOOTPULIATENHHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHHUS aToOMa.

Crtpoenue BemiecTBa. BeinectBa B TBEpPJOM, >KHUJIKOM U Tra3000pa3HOM
COCTOSIHMU. Buabl XMMHYECKOW CBSI3U: HMOHHAs, KOBAJICHTHas (HEmojspHasd,
noJiipHasi); OOMEHHBIH W JIOHOPHO-aKUENTOPHBIA MeXaHU3M O00pa3oBaHUs
KOBAJICHTHOM CBS3HU.

MexMoIIeKyJIIpHble B3aUMOJEHCTBUA (BOJOPOAHAS CBS3b, CHIIbI BaH-aep-
Baanbca). Tunsl KpUCTaNIMYECKUX PEIIETOK — aTOMHAs!, HOHHAs, METAJNINYECKas,
MOJIEKYJISIpHAsl — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCHUMOCTh CBOWCTB BELIECTBA OT
TUIA KPUCTAJUIMYECKOMN PEIIETKU U BUAA XUMUYECKON CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUSI  XUMHUYECKUX  PEAKLIHM.
Knaccudukarnus XuMUYECKUX PEaKIUi MO PAa3IHUYHBIM IMpU3HaKaM (M0 YUCITy U
COCTaBy Y4YacTBYIOIIMX B PEaKIMH BELIECTB, IO TemioBoMy 3¢ddekTy, Mo
U3MEHEHUIO CTENEeHEH OKUCIEHUS XMMHYECKUX AJIEMEHTOB, O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolinx BEIEeCTB).

DJIEMEHTBI XUMHUYECKON TEPMOJANHAMUKHA. DHEPreTUKA XUMUYECKUX PEAKIIUI.
TernoBo#t 3PheKT XUMUYECKON peaknuu. IK30- U SHIOTCPMHUUECKHUE PEAKIIUH,
TEPMOXMMHUYECKHE YpaBHEHMs. 3akoH l'ecca M ero cnencrtBus. BerauciieHus mo
TEPMOXUMUYECKUM YPABHEHHUSIM.

[loHATHE O CKOPOCTM XMMHYECKOW PEAKUHH. 3aKOH JEUCTBYIOIIMX Macc.
@aKTOpbI, BIUSAIOIIAE HA CKOPOCTh XMMHUYECKON PEAKUWHU. JHEPrUsi aKTUBALWH.
[Tonsitue o katammze. Gepmentsl. UTHTHOUTOPEI.

[Tonsitue 06 OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonstue o
XUMUYECKOM paBHOBecuM, npuHuun Jle Illarenbe. VYcnoBus cMeleHUs
XUMHAYECKOTO paBHOBeCHS. PaKTOphI, BIMSIOIIME HA COCTOSHUE XHMHUYECKOTO
paBHOBecus. IIporHosupoBaHHe  BO3MOXKHOCTHM  IIPOTEKAHHMS  XMUMHUYECKHUX
MPEBPAIICHU B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEACTABICHUNA 00 M3YYEHHBIX
AIIEMEHTAaX XUMUYECKOW KNHETUKU U TEPMOJUHAMHUKHU.



OKuCIUTEIbHO-BOCCTAHOBUTEIIBHBIE peaKuuu. OkucnurenbHo-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCJICHHsS. BakHbple OKHCIWTENIN M BOCCTaHOBUTENW. llepmaHraHaT Kanus
(xapaktepuctuka). CocraBieHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKkIuii ¢ UCMOIb30BaHUEM METO/Ia AJIEKTPOHHOIO OajaHca.

DIIEKTPOIUTHYECKAS Auccolranns. XUMHAYECKHE PEAaKUMU B PacTBOpax.
Teopus >IeKTPONUTHYECKON Arcconranun. PacTBopenne kak (Pu3nKo-XxuMUIECKUN
npouecc. IlonAatne o ruapaTax W KPUCTALIOTHApPATAX. OIJIEKTPOJIUTHl U
HEAJIeKTpouThl. KaThoHbl, aHUOHBL. MeEXaHW3M [HUCCOIMALMM BEUIECTB C
pPa3TUYHBIM BUJIOM XUMUYECKOHU CBsI3U. CHIIBHBIC U CITA0BIC DIEKTPOIUTHI. CTereHb
JIUACCOLIMAlNM, KOHCTaHTa jauccounanuu. FMoHHOe mnpowusBeneHHe BOJBI.
Bonopoaunbiii  nokaszatenb. WHAMKATOPBL. DJIEKTPOJIUTUYECKAS JAUCCOLMAIUS
KHUCIIOT, OCHOBAHUU U COJICH.

Peakiiuu nonHoro ooMeHa. Y ciioBusi MPOTEKAHUST PEaKIIUi HOHHOTO OOMEHa.
MonexkynspHble, OJHbIE U COKPAICHHBIE NOHHBIE YpaBHEHUs peakunil. CBOMCTBa
KHUCIIOT, OCHOBAHHM W COJIE€il B CBETE MPEJCTaBICHUN 00 3ICKTPOIUTUUECKON
nucconranv. KauecTBeHHbIE peakiii Ha HOHBI.

['maponus coneii. loHHBIE ypaBHEHUS THAPOJIM3A COJICH. XapaKkTep Cpelbl B
BOJIHBIX PaCcTBOPAX COJIEH.

DKCHEPUMEHTAIPHOE M3YYCHHE BEIIECTB M SBJICHUN: O3HAKOMIIEHUE C
MOJIEIISIMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWMYECKUX BEIIECTB — METAIJIOB U
HeMeTauioB (Tpadurta U anmasa), CIOKHBIX BELIECTB (XJIOpUJia HATPHs);

MCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMU OT BO3ACHCTBUSA
pa3MMYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIHE 00PATUMOCTh XUMHUECKUX PEAKIINIA;

VCCIIEIOBAHUE JJIEKTPOIPOBOJIHOCTH PACTBOPOB, IIpolecca AUCCOLHALUU
KUCJIOT, IIEJI0YEH U COJICH;

MPOBEJICHUE OINBITOB, WUIIOCTPUPYIOIIMX MNPU3HAKU TMPOTEKAHUS PEaAKLIUM
MOHHOTO 0OMeHa (00pa3oBaHUe 0Ca/Ka, BRIICICHUE Ta3a, 00pa30BaHUE BOIBI);

NpUMEHEHUE MHANKATOPOB (JIaKkMyca, METHIIOpaHka U (eHondTanenHa) s
ONIPENICIICHHS XapaKTepa Cpebl B paCTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEICHUE  OMNbBITOB, WJUTIOCTPUPYIOIIUX  MNPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii (ropeHne, peakiuu pas3ioKeHUs, COSTUHECHMUS);

paclo3HAaBaHHE HEOPraHWYECKHUX BEIIECTB C MOMOIIBIO KA4YE€CTBEHHBIX
peakiuii Ha UOHBI;

pelIEHNE OKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTENIbHO-
BOCCTAHOBUTENbHBIE peakuun», «l'maponus conei», «IIEKTPOJIUTHUYECKAS
JIACCOLIUALIHS.

HeMmeTaibl 1 MX COeIMHEHUS



OOmass xapaktepuctuka HeMeTauioB. (OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, IPOCTBIX BEIIECTB, auioTponus. OKUCIUTENBHO-
BOCCTAaHOBUTENBHBIE CBOWCTBA HeMeTaUIOB. (CpaBHUTENIbHAS XapaKTepHUCTHKA
COCIMHEHUU HEMETAJLIOB.

OO6mass xapakTepucTUKa rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Ppuanueckue CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMHUYECKUE CBOMCTBA HA ITpUMeEpE XJIopa (B3aUMOJICCTBUE
C MeTalylaMd, HeMeTalllaMH, BOJOH, Iienodamu). XiopoBogopon. ComsHas
KUCJIOTa, XUMUYECKHE CBOMCTBA, MOJYYEHHUE, NPUMEHEHHE. [lercTBue XJyiopa u
XJOPOBOJOPOJa Ha OPTaHU3M 4eJIOBEKa. BaxkHenre X 10puabl U UX HAX0XKICHUE B
npupoje. [TIoHaTre 0 KuCIopoacoAepKalUX KUCIOTAX XJI0Opa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE CTENEHU
okucieHusi. CTpoeHue u pu3MUeCKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJTOTpONHbBIE MOAM(HUKAIIMK KUCIOPOJa U cepbl. XMMHUUECKHUE CBOMCTBA
cepsl (B3aUMOJICUCTBUE C HEMETAUIaMU, METAJJIaMU, KOHIICHTPUPOBAHHBIMU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, (U3HMYECKUEe U
XUMHUYECKHUE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBHUTENIbHBbIE CBOWMCTBA). OKCHABI
Cephbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB. CepHHUCTasl KUCIOTa U €€ COJIM.
CepHas kuciorta, puznueckue 1 XuMUIEeCKHUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJ1acca KucIoT U cneruduyeckne). Coau CepHON KUCIOThI. XUMUYECKUE PEAKITUH,
JeXalye B OCHOBE MPOMBIIUIEHHOTO CHOco0a MONyYeHUsI CEPHOM KHUCIIOTHI.
[IpencraBneHus 0 XUMHUYECKOM MPOU3BOJICTBE U CBS3aHHBIX ¢ HUM Tpodeccusx.
[IpuMeHneHue cepHOil KUCIOTHI U CyJib(aToB. KauecTBeHHbBIE peakiuu Ha CYIb(UT-
, cynmbua- u cynbdar-aHuOHBI. HaxoxXaeHue cepbl U €€ COeTUHEHUN B MIPUPO/IE.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSIMU Cepbl (KUCIOTHBIC
JIOK]TW, 3arpsI3HEHUE BO3/1yXa), CIIOCOOBI €0 MPeI0TBPAICHHUS.

OOmmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OcoOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€PHbIC CTENIEHU OKUCIICHUS.

A3oT, pacnpocTpaHeHUE B Mpupojne, GU3NIecKne U XUMHUYECKHE CBOMCTBA
(B3auMoO€ICTBHE C METajlaMu, BOJAOPOAOM, Kuciopoaom). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKHE M XUMHUYECKHME CBOMCTBa (OKUCIEHUE,
OCHOBHBIE CBOMCTBA BOJTHOT'O PacTBOpa), MPUMEHEHUE U MOJTYyUYCHHE B Ta00paTopuu
U TPOMBIIUICHHOCTH. MOH aMMOHUS, TOHOPHO-AKIENTOPHBIA MEXaHH3M €ro
obpazoBanmsi. Comm amMMOHHS, UX (U3MYECKHE W XUMHUYECKHE CBOWCTBA
(pa3nokeHre W B3aMMOJICWCTBUE CO LIeJo4YaMH), npuMmeHeHue. KauecTBeHHas
peakius Ha noHbl amMoHus. Okcuasl azota (I, 11, 111, IV, V). Azotucras kucnoTa.
A30THas KHCIIOTa, €€ MOoTyYeHue, (pUu3ndecKkrue 1 XMuMU4YeCKue cBoicTBa (001Iue Kak
NpeACTaBUTEIS KJlacca KUCIOT U crenu@uyeckue), mpuMEHEHHE. XUMHUUYECKUe
peakiuu, Jexanue B OCHOBE MOJIyYEHHUs a30THOM KHCJIOTHI B MPOMBIIUIEHHOCTH.



Hutpatelt u Hutputbl. KadecTBeHHBIE peakiuu Ha HUTPAT- U HUTPUT-AHHOHBL.
XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IW, 3arpsiI3HEHUE BO3/1yXa, IOYBBI U BOJIOEMOB).

docdop, amtorponHbie Moaudukamu gpocdopa (6emnbiit 1 KpacHbii hochop),
(bu3nUecKre 1 XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C METANIaMU, KUCIIOPOJIOM,
rajJjloreHamMy, KOHLEHTPHUPOBAHHBIMU a30THOM M cepHOM Kuciaotamu). OKCUABI
docdhopa (III, V), dochopras kucmora, GuU3MIECKHE M XHMHUYCCKHE CBOMCTRBA,
nonyuyenne. KauectBeHHass peakuuss Ha ¢ocdar-uonbl. [IpeacraBiaeHuss o
rainorenuax docdopa (I, V).

[TonsiTue 0 MUHEpaIbHBIX YAOOpEHUAX. A30THBIE, PochOopHbIE, KOMITIIEKCHBIE
ynoopeHusi. XMMUYECKOE 3arps3HeHHE OKpYKarollel cpebl COeAMHEHUAMHU a30Ta
u docdopa.

Obmas xapakrepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYrnepon, amnorponusie Mmogudukanuu (rpadut, anMas, QysuiepeH, rpadeH,
HaHOTPYOKH), (U3NYECKUe M XHUMHUYECKHME CBOMCTBA MPOCTHIX BEILIECTB
(B3aUMOJICHCTBUE C METaNIaMU, HEMETallIaMH, KOHLIIEHTPUPOBAHHBIMU a30THOM U
cepHoil kucinoramu). [lonsitue 06 ancopomu. Kpyroopot yrieposa B mpupo/ie.
Oxcuppl yriaepoja, ux Gu3nuecKrue U XMMHUYECKUE CBOWMCTBA, ACHCTBUE HA KUBbIE
OpraHMU3MBbl, MOIYYCHHE U MPUMEHEHHE. DKOJIOTHYecKrue mpoliaemMbl atMochepsl,
cBs3aHHBIE ¢ OKcuoM yraeposa (IV). YronpHas kuciora u ee conu, ux Gu3ndeckue
U XMMHYECKHE  CBOICTBa, TOJNydyeHHMEe U  mnpuMeHeHue. KapOonarsl,
TUAPOKApOOHATHI, MX cBoWcTBa. KayecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO3SIUCTBE.

[TepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHHSIX
yTiepojia: yriieBoJOpobl (METaH, 3TaH, STUJIEH, alleTHJICH), 3TaHOJI, TJIUIEPUH,
yKcycHasi kuciota. [IpupoaHble UCTOYHUKU YTIEBOAOPOJIOB (Yrolib, TPUPOAHBIN
ra3, He()Tb), MPOIYKTHl UX MEPEPaOOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOrMYECKH BaXKHBIX OPraHMYECKHUX BEIECTBaX — KUpPax, Oelskax,
yrieBojax — M HUX pOJM B JKU3HM YelloBeKa. EJAMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COEIMHEHUN.

KpeMmHuuii, ero ¢usmyeckue U XMUMHYECKUE CBOWCTBA (B3aMMOJEHCTBHUE C
MeTalIaMH, KUCJIOPOJIOM, YIJIEPOAOM, raJloreHamMu), MOJyYEeHUEe U MPUMEHEHUE.
Ponb kpemuus B npupoje u texuuke. Oxcua kpemuus (IV), kpemHueBast Kuciora,
CWJIMKAThI: PU3HUECKUE U XUMUYECKHUE CBOICTBA, TOJIyYeHUE U IPUMEHEHUE B OBITY
U IPOMBIILIEHHOCTH. BakHeillne cTpouTenbHble MaTepranbl: KEpaMHuKa, CTEKIIO,
IIEMEHT, OcToH, kene300eToH. IIpoOiembl  0€30maCHOrO  MCIIOIL30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IIOBCEIHEBHOM KU3HU.



Bop. Ocob6ennoctu crpoenust aroma. O0mue npencTaBieHus 0 GU3NIECKUX U
XMMHUYECKUX CBOWCTBAaX. bopHas kuciora.

DKCIEPUMEHTAIBHOE U3YUYEHNE BEIIECTB U SBJICHUM:

03HAaKOMJIEHUE ¢ 00pa3aMu MPUPOIHBIX XJIOPUJIOB (TaJIOTEHUIOB);

MPOBEJICHNE OIBITOB, OTPAXKAIOIIUX (U3UYECKUE M XUMHUYECKHE CBONCTBA
rajoreHoOB U UX COEUHEHHUII;

M3yYEHHUE CBOMCTB COJISTHOM KHUCJIOTHI;

IIPOBE/ICHNE KAUE€CTBEHHBIX PEAKIMI HA XJIOPHUA-, OpPOMUI- U UOAUJI-UOHBI U
Ha0JII0/ICHNE TPU3HAKOB UX MPOTEKAHUS;

03HaKOMJIEHHE ¢ 00pa3laMy Cephl U €€ MPUPOJHBIX COCTUHEHHI;

HaOMIOJIeHne  Tporiecca  OOyIJIMBaHWMS — caxapa  IOJ  JICHCTBHEM
KOHILIEHTPUPOBAHHOM CEpHOM KUCIIOTHI;

U3y4YeHUE XUMHUYECKIX CBOMCTB pa30aBI€HHON CEPHON KUCIOTHI;

IIPOBEICHUE KAYECTBEHHBIX PEAKIUH Ha CYIb(UI-, CYIbPUT- U CyIbPaT-UOHbI
¥ HaOJI0ICHNE TTPU3HAKOB MX MPOTCKAHUS;

O3HAKOMJIEHHE C (u3MyecKkuMHu CBOWCTBaMH a3ora, ¢ochopa U HX
COeMHEHUM, 00pa3liaMu a30THBIX B (GOoChHOPHBIX yA0OPEHUI;

noJiyueHue, coOupaHue, paclio3HaBaHWE M U3YYEHUE CBOWMCTB aMMMAKa,
M3yYEHUE CBOMCTB COJIE aMMOHMS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMil HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHBI U U3YUCHHE MPU3HAKOB UX MPOTEKAHNUS,

W3YUYEHHUE B3aUMOJCHCTBUS KOHLICHTPUPOBAHHON a30THOW KUCJIOTHI C MEJBIO,
cBOMCTB (ocHOpHOI KUCIIOTHI U €€ COJICH;

O3HAKOMJIEHHE C MOJENISAMU KPUCTAJUIMYECKUX PEIIeTOK anmasa, rpadura u
dbynnepena, ¢ IpoLEeccoM aacopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJIEM U YCTPOMCTBOM MPOTUBOrasa;

MOJIy4eHHe, COOMpaHKe, Paclo3HaBaAHHE M M3YyUYEHHE CBOWMCTB YTJIEKHCIIOTO
rasa;

MPOBEJCHNE KA4YeCTBEHHBIX peaklnil Ha KapOOHAT- U CHIIMKAT-UOHBI H
M3YUYEHUE MPU3HAKOB UX MPOTEKAHUS;

M3y4YeHHUE B3aUMHBIX MPEBPAIEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHWE ¢ oOpa3laMu HOPUPOAHBIX KapOOHATOB W CHJIMKATOB, C
IPOAYKIUEN CHIIMKATHON IIPOMBINUIEHHOCTH;

pelIeHre SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelne HeMeTaibl U uxX
COEIMHEHUSD).

MeTa/ibl 4 MX COeITMHEHU S

OO61ue cBoiicTBa MeTaiioB. O01Ias XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB
— METaJUIOB HAa OCHOBaHUU UX noJioxkeHus B [leproanueckoil cucteMe XMMUYECKUX
sanemeHtoB [[. . MenneneeBa u crpoeHus aromoB. Metamisl A- u b-rpymm.



CtpoeHne NpocThIX BEMIECTB — METAIUIOB. MeTaumdeckas CBA3b U METAININYECKas
KpUCTAJUITMUECKas peleTKa (IpUMUTUBHAS KyOrueckas, 00bEMHO-IEHTPUPOBAHHAS
KyOuueckas, I'PaHELEHTPUPOBAHHAS KyOuyeckas, reKcaroHajabHast
IUIOTHOYMAKOBaHHAsA). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METAJUIOB OT CTPOEHUS
KPUCTANIOB.  DJIEKTPOXUMHUYECKUUA psAl  HampsokeHud  MertamwioB. OOmue
XUMHUYECKHE CBOMcTBa MeTamioB. OOmue crnocoObl MONMy4YeHHS METAaJIOB,
METAJLTYpIrus. DJIEKTPOIU3 paciylaBOB U PACTBOPOB COJIEH KakK OJIMH M3 CIOCOO0B
noJiy4eHusi MetamioB. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI
ux oT Kopposuu. CriaBbl (CTajb, YyryH, JOpaltoMuHui, Oponsa). [Ipumenenue
METAJIJIOB U CIUIABOB B OBITY M MPOMBIIIJICHHOCTH.

Memannwvt A-epynn

[Ilesrounple MeTaJUIBL: NOJIOKEHHUE B [leproanyeckon CUCTEME XUMHUYECKUX
anemeHToB JI. . MenzaeneeBa, CTpOEHHE UMX aTOMOB, HaXO0XJIEHHUE B IMPHUPOJE.
®duznyeckre U XUMHUYECKHE CBOWCTBA (HA MpUMEpEe HATpUs U Kajusl), MOIyUYeHHe.
OxcHibl ¥ THIPOKCUABI HATPUS U Kanus. [I[puMeHeHre meno4YHbIX METaUIOB U UX
coeMHeHuW. bruonornyeckas posib HaTpUs U KaJIusl.

[[leroyHO3€MENbHBIE METAJUIBI MarHMil M KaJbLUMW: IIOJIOKEHHE B
Ileproanueckon cucteMe XuMuieckux 3iaeMeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJEHNE B pupoe. PU3NUeCKne U XUMUYECKHE CBOMCTBA MarHus 1
Kanplud. Baxnelmme coequHEeHUsT KalablUusl U MarHus (OKCHJI, THIPOKCUJ, COJIN),
CBOMCTBA, MpUMEHEeHHE. JKeCTKOCTh BOJIBI U CIIOCOOHI ee ycTpaneHus. Kpyrosopor
KQJIBLIUS B IPUPOJE.

AmoMuHUN: TIoJIokeHUE B [lepnoanueckoi cucreMe XUMUYECKUX dJIEMEHTOB
J. . Menneneesa, cTtpoeHue aTroMma, HaxoKIeHHE B npupone. Pusndeckue u
XMMHUYECKHE CBOICTBa amoMUHUA. AMPOTEpHbIE CBOICTBA OKCHA U THAPOKCUAA
alroMHUHMA. [IpuMeHeHune antoMUHUSA U €ro CIUIABOB.

Memannot b-2pynn

OOmass xapakTepucTUKa MeTamioB b-rpynmn (moOOYHBIX MOArpymn):
nonoxxkenne B llepuonnueckon cucreme xumuyeckux dnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB. SIBJIEHHE «IIpOBaJia» 3JEKTPOHA Ha
IpUMEpPE CTPOEHUSI aTOMOB XpOMa, MeJiu, cepedpa. BaneHTHbIe COCTOSTHUS aTOMOB
d-a7eMeHTOB, CTENEHW OKHUCIEHUS AaTOMOB B COEJUHEHUSAX. 3aBUCHUMOCTH
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHJIOB METAUIOB OT 3HAYECHUS
CTENEHU OKHCIIEHUS 3JIEMEHTA B COCIWHEHUHU (Ha MPUMEpPE COENMHEHH XpoMa).
IlepBoHavYanbHbIE IPEACTABICHNS O KOMIUIEKCHBIX COCUHEHUSX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTeNEeHH OkucieHus. OOume KpaTkue
NPEACTaBICHUS O (PU3MYECKUX M XUMHUYECKHMX CBOMCTBAX IHPOCTHIX BELIECTB
(B3aUMOJICHCTBUE C KUCIOTAaMHU-OKHCIUTEISIMU), 00 MX OKCHIAX, TUIPOKCHIAX U



CoJIsIX, UX mpuMeHeHuu. lIpencraBnenus o0 aMMHAYHBIX KOMILIEKCax cepedpa u
Menu. KadecTBeHHBIC peakiiuu Ha KaTHOHBI Men (2+) u cepedpa.

[{uHk: cTpoeHue aToMa, CTENEeHb OKUCIIEHU. XapaKTepUCTUKA (PU3NYECKUX U
XUMUUYECKUX CBOMCTB, MpUMEHEHHE, aM(POTEPHBIC CBOMCTBA OKCUAA U THAPOKCHUA.
KayecTBeHHbBIEC peaKIIMM HA KATUOHBI IIMHKA.

JKeneso: crpoenue aroma, creneHu okucieHus. Haxoxnenue B mpupone.
du3nyecKrue U XMMUYECKUE CBOMCTBA KeJle3a, IpUMEeHeHHne. bruonorudyeckas poJib
xkenesa. Oxcuawl, ruapokcuasl u conu keneza (II) u xenesza (III), ux cocras,
CBOMCTBa U nostyueHue. KauecTBeHHbIE peakilui Ha KaTUOHBI Xkelie3a (2+) u jkenesa
(3+). Uyryn u craib — criaBbl kene3a. [Ipom3BOACTBO uyryHa U CTalu.
DKOJIOTUYECKHE MPOOIJIEMBI, CB3aHHBIC C METAJUTYPTUUECKUMH MPOU3BOJICTBAMH.

DKCIEpUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBJICHHI:

O3HAKOMJIEHHE C oOpasllaMy METaUIOB W CIUIaBOB, HUX (PU3MUYECKUMHU
CBOMCTBAaMH,

MOJIETTMPOBAHUE METATUTMYECKON KPUCTATUTMYECKON PEIIETKH;

M3y4E€HUE B3aUMOJICMCTBUS METAIUIOB C BOJIOW, C PACTBOPAMHU COJIEU U KUCIIOT,
HCCJIEIOBAHUE TPOIIECCOB ANEKTpoau3a pacTBopoB xyopuna meau (II) m monuna
KaJIUsi, KOpPPO3UU METAJIOB;

U3YyUeHHE OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHAOB KalbllMs W HATPHUS C
BOJIOM, UX TUJPOKCUIOB — C okcuoM yriepoaa (IV) u kucinoramu;

U3y4YeHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIU, )KECTKON BOIBL;

W3YUYEHHE TIPOLIECCOB IMOJIYYECHHUS TUIAPOKCUIOB JKENe3a, UX XUMHUUYECKUX
CBOJICTB,;

M3YUYCHHUE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa UOHBI (MarHusl,
KaJIbLIMS, aTFOMUHUS, IMHKA, kene3a (2+) u xkene3a (3+), meau (2+);

HAOJIIO/ICHUE W OMHCAHUE OKPAIIMBAHUS TJIaMEHU MOHAMHU HATPUS, Kalusd U
KLU,

uccieoBaHue aM(pOTEPHBIX CBOMCTB THMIPOKCUIA ATIOMHHUS, THAPOKCHUAA
xpoMa (IIT) u rugpokcuia nuHKa;

pelLICHUE 3KCIEPUMEHTAIBHBIX 3aJa4d N0 TeMe «BaxHeimme meraiibl U ux
COEAUHEHUS.

XuMus M OKPYXKAKOIIASA cpeaa

Bemecrtsa 1 marepuanbl B IOBCEIHEBHOW XU3HM YEIIOBEKa. BaxHeunmme
BEIllECTBA U MaTepuaibl, 00JacTH UX NMpUMEHEHUs. be3omacHoe uCHOIb30BaHUE
BEIIECTB U XMMUYECKUX peakinuii B ObITy. IlepBas momomp mpu XUMHYECKHUX
0’KOTax M OTPABIICHUSX.

Hosble maTepuanbl 1 TEXHONOTUU. [IpUHIUIIBI «3ETIEHON XUMUN.



OCHOBBI DKOJIOTMYECKOM TPAMOTHOCTH. XWUMHUS H 3A0pPOBbE. 3HAYCHHE
U3y4aeMbIX XMMHUYECKHUX 3JIEMEHTOB U UX COCIWHEHUH JUIs (PYHKIMOHUPOBAHUS
opranusma uenoseka. [loHsTie o 310poBoM 00pa3ze )KU3HHU.

XHUMHUYECKOE 3arpsi3HEHNE OKPYKaloLEeh cpefibl. DKOJOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COCITMHEHUSIMU YTJIEPOIA, a30Ta, CEPBI, TAKEIBIX MeTauoB. [lonsaTre
o ITJIK. Poip XuMHu B pellIeHUH SKOJIOTHYECKUX MPOOIEM.

OKCHEPUMEHTAIBHOE W3YYEHUE BEIIECTB M SIBICHUI: O3HAKOMJIEHUE C
oOpa3uamMu MaTepuajoB (CTEKIJIO, CIUIaBbl METAIOB, MOJMMEPHBIE MaTepHalibl),
ONPENEIICHUE KHCIOTHOCTH NPUPOAHBIX BOJ, MOJECIMPOBAHUE IpoLEecca
00pa3zoBaHMsI KUCIOTHOTO O/, U3yUEHHE €ro BO3ACHCTBUS Ha MaTEpHUAIIbI.

IloBTOpeHue W 00001IeHHE 3HAHMH OCHOBHBLIX Ppa3aejoB KypcoB 8-9
KJIaCCOB

ITepnonnuecknii 3akoH U Ilepruoanyeckas cucreMa XUMAYECKHUX DJIEMEHTOB B
CBETE IPEACTABICHUI O CTPOEHHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHAYECKHUX 3JIEMEHTOB U UX COCIMHEHUH B IIEPUOJAX U TPyIIIaX.

CTtpoeHue BelecTBa B TBEPJOM, KUJKOM U ra3000pa3HOM COCTOSTHUH. Bub
XUMHUYECKOM CBS3U. 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJLUINYECKOMN
PELIETKU U BUJA XUMAYECKOU CBS3H.

Knaccudukanus XUMHUECKMX pEAaKUUMHd 1O pa3IdyHbIM  [PU3HAKAM.
[Iporno3upoBaHue BO3MOKHOCTH NPOTEKAaHUsS XUMHYECKUX IIPEBPAILCHUN B
Pa3IMYHBIX YCJIOBUAX HAa OCHOBE IIPEICTABICHUM XHMHWYECKOM KHHETHKU W
TEPMOIVHAMHUKHU.

XUMHYECKHE peaklMHu B pacTtBopax. ['maponus conei. Peakuuu okucieHus-
BOCCTAHOBJICHUS. DIIEKTPOJIU3.

CBoiicTBa KHCJIOT, OCHOBaHUW M COJeld B CBETEe NPEACTaBICHUA 00
IEKTPOJIMTUYECKOM ~ JMCCOLMALMA M OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKknumsIx.

MeosicnpedmemHuuie ceasu

Peaymszannst MeXNpeaMETHBIX CBS3€M NpPH HM3y4YEHUMM XHMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Ye€pe3 HCIHOJIb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAayUHBIX
IIOHATHUH, TaK U MIOHATHH, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAyKaX.

OO011Me ecTeCTBEHHO-HAYYHbIE€ MOHATHS: IBJIEHUE (MPOLECC), HAYUHBIHN (aKT,
TUIO0TE3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccu(UKauus, NEPHUOJUYHOCTD,
HAO0JIIO/ICHHUE, HKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, MOJEINb, TEXHOJIOTHS,
MaTepHUaIbl.

dusmka: BEIIECTBO, TENO, (PU3NYECKHE BEIUYMHBI, €AUHMIIBI HU3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbI M MOJIEKYJIbI, arPEraTHbIE COCTOSIHUE
BELIECTBA, CTPOEHUE Ta30B, XHUAKOCTEH W TBEpAbIX (KPUCTAUIMYECKHX) Tell,
KpUCTAJIINYECKAs peleTKa, JIEKTPOH, PO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH],



W30TOTBI, KBaHTHI, PAJAMOAKTHBHOCTh, aibda-, OeTa- W TamMMa-u3IydeHUE,
IIEKTPUUECKUH 3aps]l, MPOBOAHUKH, MOTYTPOBOIHUKH, TUIICKTPUKHU, COTHEUHBIN
CIICKT], Pa3I0KEHHE OEIOro CBETa B CIIEKTP.

buosnorus: skocucteMa, ouochepa, poTocuHTE3, MpoLecCChl 0OMEHA BEIIECTB,
MUHEpaIbHBIC YIOOPEHUS, MHKPOIICMEHTBI, MAaKPOJJIEMEHThI, THUTATCIbHBIC
BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEPAITbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI, TUTAHETa 3eMJIsl.

TexHoMOTHSA: CTPOUTEIBHBIC  TEXHOJIOTHMH,  CEIbCKOXO3SMCTBCHHBIC
TEXHOJIOTUH, TEXHOJIOTUN IICKTPOHHON MTPOMBITINICHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJIbTATBHI OCBOEHMS ITPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (YIJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHHM B €IWHCTBE Y4YEOHOH u
BOCIHMTATEIbHON J1€ATEIHbHOCTH 00pa30BaTEIbHON OpraHU3alliid B COOTBETCTBUH C
TPaJAUIIMOHHBIMU POCCUHUCKUMH COITMOKYJIbTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMA B OOIIECTBE MpaBUJIaMU M HOPMAaMH TOBEACHHUS U
CIOCOOCTBYIOT TMpoOIlECCaM CaMOIO3HAHHUA, CaMOPa3BUTHS U COIMAIU3ALUU
00yJaromuXxcs.

JIMYHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaOLIUXCS
PYKOBOJICTBOBATbCSl  CHUCTEMOM  IMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAMM U
pacIIMpeHHEe ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) naTpHOTHYeCKOr0 BOCIUTAHUS:

IPOSIBJICHUE LIEHHOCTHOIO OTHOLIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M UCTOPUYECKOMY HacleAHI0, IOHUMaHUE 3HAUE€HUSI XUMUYECKON HayKu
Y TEXHOJIOTMH B JKU3HU COBPEMEHHOTO 00IlIeCTBa, B pa3BUTUU SKOHOMUKH Poccun
U CBOETO PETMOHA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COLMAIBHBIX HOPMax U TMpaBUJaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUJICKTHUBE, TMPOSBICHWE KOMMYHHUKATUBHON KYJIbTYphl B
Pa3HO00pa3HON COBMECTHOM AESTENbHOCTH;

CTpPEMJIEHHE K B3aMMONOHMMAHHUIO U B3aMMOIIOMOIIM B MPOLECCE YUEOHOU U
BHEYUEOHOU AESITENbHOCTH;

TFOTOBHOCTh OLICHHMBAaTh CBOE IIOBEJACHHME W MOCTYIKM CBOMX TOBApHILEH C
MO3UIIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUMN
MOCTYTIKOB;

3) popMupoOBaHUS IEHHOCTH HAYYHOT O MO3HAHUA:

MHUPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE M XMMHUYECKOW pPEaKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJUMbBIE IJis
MOHUMAaHUS CYIIIHOCTH HAyYHOU KapTUHBI MUPA;

OCO3HaHMUE [IEHHOCTH Hay4YHOTO IMO3HAHMS JIs1 PA3BUTHSI KaXKI0T0 YEIOBEeKa U
POU3BOJUTENBHBIX CHJ OOIIECTBA B LIEJIOM, POJIM U MECTa HAayKu «XUMHUS» B
CUCTEME HAyYHbIX IHPEJCTABICHUNH O 3aKOHOMEPHOCTSIX pa3BUTUSA TNPUPOIHI,
B3aMMOCBSI3SIX YEJIOBEKA C MPUPOJAHON U TEXHOJIOTUYECKON Cpeioi;

NO3HABaTeNIbHAs MOTHBALMA W MHTEpEC K OOY4YeHUI0, TOTOBHOCTh M
CIOCOOHOCTh K CAaMOPa3BUTHI0O M CaMOOOpa30BaHUIO, K HCCIEN0BATEIbCKOU



NEATENHPHOCTH, K OCO3HAHHOMY BBIOOPY HANpAaBICHHUS W YPOBHS JABLHEUIIETO
00yUeHHUs;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKA Ha 3JI0POBBINM 00pa3 KU3HM, OCO3HAHUE TMOCIEICTBUN U
HETMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuia O€30MacHOCTH TIpu  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMU B YUEOHBIX U JKU3HEHHBIX CUTYAIIUX;

5) Tpy10BOI0 BOCIMTAHMS:

dbopMupoBaHHE IEHHOCTHOI'O OTHOIICHUS K TPYJOBON JEATEIIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YEJIOBEKA M K MCCIIEIOBATEIBCKON JACATEIHHOCTU KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cdepbl, 0CO3HAHKE BO3ZMOXKHOCTH CaMOpeaiM3allui B 3TOU
chepe;

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:

0CO3HaHUE HEOOXOUMOCTH OTHOIIEHUS K MPUPOJI€ KaK UCTOYHHUKY >KM3HU Ha
3eMJie, OCHOBE €€ CYIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTHMYECKON KyJIbTYpbl: MPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TMOCTYNKOB H OLEHKHM WX BO3MOXHBIX TMOCIEACTBUNA ISt
OKpY>KaloIen Cpeibl; 0CO3HAHUE rI100aTbHOTO XapaKkTepa IKOJIOTHYECKUX MPobdieM
U ITyTel UX peleHus; CoCOOHOCTh MPUMEHSTh 3HAHMSI, IOJTydYaeMble [TPU U3YUEHU U
XUMUM, JJISI PEIICHUs 3ajlady, CBSI3aHHBIX C OKPYXKaIoIIeH cpeoil; akTUBHOE
HETIPUATHE AEUCTBUN, TPUHOCSIINX BPEd OKPYXKAOUIEH CPENE; OCO3HAHUE CBOECU
pOJIM Kak TpaXKJaHWHA U TIOTPEOUTENs] B YCIOBHUSAX B3aUMOCBS3U IPHUPOJIHOM,
TEXHOJIOTUYECKON U COLUAIBHOM Cpel; TOTOBHOCTh K YYaCTHIO B IPAKTHYECKOU
NEATEIIbHOCTH SKOJIOTUYECKON HAPABIECHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATHI

MetanpeamMeTHble pe3ynbTaThl OOYyYaroIIUXCs, OCBOMBIIHUX MPOTpamMmy IO
XUMHH OCHOBHOT'O 00IIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOEHHE MEXJIUCHUIUIMHAPHBIX (MEXIPEIMETHBIX) NOHATUN, OTPaskatoLIuX
MaTepuaibHOE E€IMHCTBO MHUpa M Ipolecc IO03HaHUs (BEIIECTBO, CBOMCTBO,
SHEpPrus, SBJICHUE, HAYYHBIM (PaKT, 3aKOHOMEPHOCTb, TMIIOTE3d, 3aKOH, TEOpHS,
HaAO0JII0/ICHNE, U3MEPEHHE, UCCIEN0BAaHUE, SKCIEPUMEHT U JIpYTHUE);

OBJIaJICHHE YHHUBEPCAIbHBIMU YUEOHBIMU JEHCTBUSMHU (TIO3HABATEIbHBIMH,
KOMMYHUKAaTHUBHBIMH,  PETYJSITUBHBIMH),  BaXHBIMU  JJIs  IIOBBIILICHUS
3¢ (PEKTUBHOCTH OCBOEHHS COJAEpX aHUS Yy4eOHOro mpeameTa, (POpMUPOBAHUS



KOMIICTCHIIMMA, @  TakKKe  IMPOCKTHO-UCCIICAOBATEIBCKON  JCSITEILHOCTH
00ydJaronmxcs B Kypce XuMuu;

CMOCOOHOCTh MX HUCIOJIb30BaTh B YUCOHOM, MO3HABATEIBLHON U COIMATBHON
IPaKTHKE.

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue aAecTBu:

YMEHHUSI HCIIOJb30BaTh MNPHEMBI JOTMYECKOTO MBIIIJIEHUS IPU OCBOCHUH
3HaHUI: PACKPHIBATh CMBICI XUMUYECKUX MOHATUHN (BBIAEISATH UX CYIIECTBEHHbBIC
MPU3HAKU, YCTAaHABIMBATh B3AaUMOCBS3b C JIPYTHUMU MOHATHUIMU); aHAJIU3UPOBATh,
CpaBHMBaTh, 000011aTh, BBIOUpPATh OCHOBaHUS Ui  KjJIacCUDUKALUM U
CHUCTEMAaTHU3AlMU XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUii; yCTaHABJINBATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXTy 00bEKTaMU U3YUEHUST; CTPOUTH JJOTUYECKUE
paccyxJieHus (MHIyKTUBHbIC, TEAYKTUBHBIE, IO AaHAJIOTHH ); Mpejiaratb KpUTepuu
U BBISIBIIATH OOIME 3aKOHOMEPHOCTH U MPOTUBOPEUMS B U3YUaE€MbIX Mpolieccax u
SIBJICHUSAX; MPOBOJIUTH BBIBOJbI M 3aKIIIOUEHUS, YMEHUS MPUMEHATh B MPOILIECCE
MO3HAHUA MOHSTHS (TIPEIMETHBIE U METAPEIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbI€ B XUMHUU, TPEOOPa30BhIBATH MOICIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMH4YecKass ¢Gopmylia W YpaBHEHHUE
XUMUUYECKOMN peakluy — MPU PEIICHUH YUeOHBIX 3a/1au; C YYETOM 3TUX MOJEIbHBIX
NpEACTAaBICHUM  XapaKTepu30BaThb H3ydYaeMble XHUMHYECKHE BEIIeCTBa U
XUMUYECKUE PEAKLINH.

ba3oBbie wucciaenoBare/JibCKue AeMCTBUS (METOAbI HAYYHOIO0 IO3HAHUSA
BEIECTB M SIBJIEHUH):

YMEHHUSI MPUMEHATh METOJbl HAyYHOTO TO3HAHUS BEIIECTB U SIBICHUN Ha
SMIIUPUYECKOM U TEOPETUYECKOM YPOBHSAX B Yy4yeOHOW MO3HABATEIbHOU U
MPOEKTHO-UCCIEN0BATENbCKOMN AESITEIbHOCTH;

YMEHHSI HCIIOJb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS U CAMOCTOSITENIbHO CTaBUTh BOMPOCHI;, aHATU3UPOBATh (PAKThI, BHISIBIISTD
u (popMymupoBaTh MPOOJIIEMYy, OMPEAETATh IEIb W 3aJa4d, COOTBETCTBYIOIIWE
pEIIeHHIO MPOOIEMBbI; TIpeiaraTh OMUCATEIBHYIO HIIH O0BSICHUTENBHYIO THIIOTE3Y
U OCYIIECTBJISITh €€ TPOBEPKY; YMEHHUS IMPOBOAUTH HM3MEPEHHS HEOOXOIUMBIX
apamMeTpoB, BBIUUCICHUS, MOJETUPOBAHUE, HAOMIOAEHUS M OSKCHEPUMEHTHI
(peasibHble W  MBICJIICHHBIE), CaMOCTOSITEJIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmyrpoBaTh 0000IMIEHNUS W BBIBOABI MO pe3yjbTaTaM IMPOBEIACHHOTO OIIBITA,
UCCJIeIOBaHMSI, COCTABIISATh OTUET O MPOJICIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHHUSI OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMAIMU (HAYUHO-

NONyJIsIpHAas JIUTepaTypa XUMHUUYECKOTO COJIEpXKaHUsI, CIPaBOYHBIE MMOCOOUS,



pecypchl MHTEpHETA); aHATM3UPOBAaTh HHPOPMAIIMIO ¥ KPUTHYECKH OICHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEYMBOCTh, OTOMpaTh H HUHTEPIPETHPOBATH
WHPOPMAITUIO, 3HAYUMYIO IS pEIIeHUs y4eOHOW 3aJauu; yMEHHS TPUMEHSTh
pasIuYHBIE METOAbI W (OPMYJIMPOBATH 3ampoChl TIPH TIOHCKE U 0TOOpe
uH(pOpMaITK, HEOOXOAUMOU ISl BBITONHEHHS YYCOHBIX 3a1ad; HCIOJIB30BaTh
WH()OPMAITMOHHO KOMMYHHKATHUBHBIE TEXHOJOTHMH W PAa3JINYHbIE TTOUCKOBHIE
CHUCTEMBI; CaMOCTOSTEIBLHO BBIOMpATh ONTUMAIIbHYIO (OpMYy TMpeaCcTaBICHUS
uHpopMaruu (cxeMbl, TpaduKu, AUArpaMMBbl, TAaONHIBI, PUCYHKH W ApyTHe
(dbopMBI); YMEHHUS WCIIOJIB30BaTh HAYYHBIH S3BIK B KaUe€CTBE CPEJCTBA PabOTHI C
XUMUYECKON uWHGpOpMaIel; TPUMEHSATh MEXKIpeaAMEeTHbIe ((hu3udeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a00peBHATYphl, HOMEHKIIATYDY,
UCTIONB30BaTh M TPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEIICTBA
HaTJISTHOCTH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:

1) ymenus oOiieHus (IMCbMEHHON ¥ YCTHOM KOMMYHUKAIUN):

IIPEICTABIATh IOJYYECHHBIE PE3yJbTaThl MO3HABATEIBHOU JESITEIBHOCTU B
YCTHBIX M TMHCBMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNATh C Mpe3eHTaluen
pEe3yJbTAaTOB BBIMIOJIHEHUS] XUMHUYECKOTO JKCIEpUMEHTa (HCCIeaoBaTelIbCKOM
7a00paTOPHOI MM MPAKTUYECKOM padoThl, yueOHOTO MPOEKTA); B XOJ€ Auanora u
(M) AMCKYCCUU 3a/laBaTh BOIIPOCHI O 00CYKIaeMOi TeMe U BBICKAa3bIBATh HJIEH,
(GopMyIMpOBaTh CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEI0KEHHON
3a/1a4H.

2) ymeHusi yueOHOTO COTPYAHUYECTBA (IPyIIOBas KOMMYHHUKAIIH):

y4acTBOBaTh B TIPYMIOBBIX (opMax padoOThl: IUIAHUPOBATH OPTaHU3ALMIO
COBMECTHON paboOThl, OMpENessiTh CBOIO POJb, PACIPENessaTh 3aJadydl MEXIy
YJIGHaMU TPYIIBbl; BBINOJHATH CBOIO 4YacTh pabOThl, KOOPAWHHUPOBATH CBOU
JNEUCTBUSL C ACUCTBHUSMHU JIPYTMX WICHOB KOMAaHHBI, ONPENEHATh KPUTEPUU IO
OLICHKE KayecTBa BBINOJHEHHOM palOThl; pellaTh BO3HHUKAIOIIKME MPOOIeMbl Ha
OCHOBE ydYeTa OOIIMX HMHTEPECOB M COIJIACOBaHMUS MO3UIMUH, y4acTBOBaTh B
oOcyxJeHur, OOMEHE MHEHHUSMH, «MO3TOBOM IITYypME» M Jpyrux Qopmax
B3aUMO/JICHCTBHUS.

PerysisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

OBH&I[CHI/Ie YHUBCPCAJIIbHBIMHU y‘IG6HBIMI/I PErYJIATHBHBIMU I[@flCTBPIHMH
BKJIIOYACT Pa3BUTUC CaAMOOpPraHMn3alvn, CaAMOKOHTPOJIA, CAMOKOPpPCKIMH, B TOM
qucCiac:



YMEHUSI peliath y4eOHbIE M HCCIICIOBATEIBCKUE 3a/Jaud: CaMOCTOSITEIIEHO
BBIOMPATh CIIOCO0 pelieHust yueOHOU 3a/mauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOAAIMMM C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB), TIJIAHUPOBATH CBOIO PabOTy MPU PEIICHUU YUeOHOU Un
UCCIIeI0BATENbCKOM 3a/1a4i; HA OCHOBE MOJYYEHHBIX PE3yIbTaTOB OPMYIHPOBATH
00001IEHNsT ¥ BBIBOJbI, IPOTHO3HPOBATH BO3MOXKHOE pPAa3BUTHE IPOILIECCOB;
aHAJIM3UPOBATh PE3YJIbTaThl: COOTHOCHTh CBOM JEHCTBUSL C IUIAHUPYEMBIMU
pe3yibTaTaMy, OCYIIECTBISATh CAMOKOHTPOJb JESATEIbHOCTH; KOPPEKTHUPOBATH
CBOIO JIESATEIBHOCTh HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

HNPEJAMETHBIE PE3YJIbBTATBI

[IpenmeTHBIC pPE3yNHTATHl OCBOCHHUS MPOTPAMMBI 1O XUMHU OCHOBHOTO
obmero oOpa3oBaHus Ha YIriIyOJEHHOM YPOBHE MMEIOT 00Iee cojieprKaTeabHOe
SJIPO C IPEIMETHBIMU pe3yJIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKITY COOOM,
YTO TO3BOJISICT PEATM30BBIBATh YIIIyOJICHHOE M3yUEHHE KaK B paMKax OTAEIbHBIX
KJIACCOB, TaK M B paMKaX peaau3alud WHANBUAYAITBHBIX 00pa30oBaTEIbHBIX
TPACKTOPUI, B TOM YHUCJIE€ UCIOJIb3Ys CETEBOE B3aMMOJEUCTBUE opraHu3auuu. [1o
3aBEPIICHUM peaTN3alldd MPOTpaMMbl  YIiIyOJEeHHOTrO YpOBHS OOywaromuecs
CMOTYT JIeTaJbHEe OCBOUTh MaTepHUall, OBIaI€Th PACIIMPEHHBIM KPYTOM MOHATUN 1
METOJIOB, PEIIaTh 3aa9u 00JIee BEICOKOTO YPOBHS CI0KHOCTH.

[IpenmeTHBIC pe3yabTAaThl BKIFOYAOT: OCBOCHHE OOYYAIOIIUMHUCS HAYyYHBIX
3HAHWI, yMEHUHN U CIOCOOOB JIEHCTBUM, CrieM(DUUECKUX I MPEAMETHON 001acTH
«XUMHS»; OCHOBBI HAYYHOTO MBIIIJICHUS; BHUIBI JACSITEIBHOCTH MO MOJYYEHHUIO
HOBOTO 3HAHWS, €ro WHTEPIpEeTallid, MpeoOpa3OoBaHUI0 W TPUMCHEHHUIO B
pPa3sIUYHBIX YYCOHBIX W peaJbHBIX JKHU3HEHHBIX YCIOBHUAX; OOCCIECYHBAIOT
BO3MOYKHOCTH YCITCIITHOTO OOYYEHHS Ha CICAYIOIIEM YPOBHE 00pa30BaHMs.

K xoHuy oOyuenusi ¢ 8 kaacce y oOydawmierocs OyayT copMUpOBaHbI
CJIEYIOIINE TIPEIMETHBIE Pe3yIbTaThl U3YUCHUSI XUMHUH Ha YTITyOJICHHBIM YPOBHE:

pPACKpBIBATh CMBIC] OCHOBHBIX XUMHYECKHMX MOHATHUW: aTOM, MOJIEKYJa,
XAMUYECKUM DJJIEMEHT, METAJUI, HEMETAal, aJUIOTPOIHUs, NPOCTOE BELIECTBO,
CJIOKHO€ BENIECTBO, CMeCh (OJHOpPOAHAsT W HEOJHOPOJHAs), BaJECHTHOCTb,
OTHOCHUTEIIbHAS aTOMHAsi U MOJIEKYJSpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBasg JOJisI XUMHYECKOTO 3JJIEMEHTA B COCIMHCHUHU,
MOJISIPHBIM 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KHCJIOTa, OCHOBAHUE,
cob, aM(pOTEPHBIA OKCHA, aM(pOTSPHBIM THUIPOKCHJ, XHMHYCCKAS pPEaKIIns,
KJIacCu(PUKAIMs peakIuii: peakiuu COCIMHEHUs, PeaKIUU Pa3I0KEeHHUs, PEaKIuU
3aMelIeHns, peakiuu OOMEHa, PK30- W JIHAOTEPMHUYECKHE PEaKIMH; TETUIOBOM



ah(deKT peakmuu; SAPO aToMa, ICKTPOHHBIM CIIOW aromMa, aTOMHAas OpOWTAb,
paanyc aroma, XUMUYECKas CBS3b, NOJISIPHAs U HENOJISIPHAs KOBAJCHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJsA BEIIECTBA
(mpolieHTHasl KOHIIGHTpAaIlusi) B pacTBOpe, MOJISIpHAs KOHIIEHTpallUsl BEIIECTBA B
pacTBOpE; AIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS, OKHUCIUTEIN U
BOCCTaHOBHTEIH, OKHCJICHUE 151 BOCCTaHOBJICHHE, OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU, METO/I AJIEKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHATh
3TU MOHATHUS IPU ONIMCAHUYU BEUIECTB U UX MPEBPAILCHUN;

WCIIOJIB30BATh XUMHUECKYIO CHMBOJIUKY ISl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPABHEHUN XUMUUYECKUX PEAKIINM;

OTIPENIENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb OKHCIJICHHUS DJIEMEHTOB B OMHAPHBIX COEIUHEHUSIX, MPUHAIICKHOCTH
BELIECTB K OINpPEACICHHOMY KJIACCy COeMHEHUN 1Mo (opMysiaM, BUIbl XUMUYECKOU
CBsI3U (KOBAJICHTHOU ¥ MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSAX;

PacCKpbIBATh CMBICI 3aKOHOB COXPAHEHUS MacChl BELIECTB, IOCTOSIHCTBA
cocraBa, llepmonuueckoro 3akona [[. M. Menneneesa, aTOMHO-MOJIEKYJISIPHOU
TEOPHUH, 3aKOHa ABOTAPO U €T0 CIEACTBUN, NIPEACTABICHUN O HAyYHBIX METOAAX
MO3HAHUS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
VICCIICIOBAHUSI BEIIECTB U N3YUYCHHS] XUMUUECKUX PEAKIIHM;

JEMOHCTPUPOBATh NOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKHUX 3JIEMEHTOB OT UX I0J0keHUs B [lepuoanueckoii cucreme:

OTHUCHIBATh U XapaKTepu30BaTh TadIMuHyt0 popmy [leproguyeckoi cucTemMsl
XUMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas nmoAarpynna (A-rpymnma)» u
«mobounas noarpynna (b-rpynma)y», «Mainbie mepuoab» U «00IbIINE IEPHUOIBIY;

COOTHOCUTH 0003HAYEHHUsI, KOTOphle MMeroTcs B Tabmuie «llepuoamueckas
cucremMa xumuueckux oanemeHtoB J[. WM. MenneneeBay, € 4YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij
s7ipa, 00IIIee YMUCII0 AICKTPOHOB U PACIIPEICTICHUE UX 110 AIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBS3b TMOJOXKEHUS HyeMeHTa B llepuogudeckoit cucreme cC
pacrpeneneHueM JJIEKTPOHOB [0 3HEPreTUYECKUM YPOBHSIM, IOAYPOBHSIM H
opOUTAJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIUPOBATh XHWMHUYECKHUE HJIEMEHTHI, HEOPraHWYeCKUE BEIIeCTBa,
XUMUYECKHUE peakiuu (110 YUCIY U COCTaBY YYAaCTBYIOIIUX B PEAKIUH BEUIECTB, MO
TeroBoMy G dEKTy);

XapaKTepru30BaTh (OMUCHIBATH) GU3MUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX
U CJIOXKHBIX BEIIECTB: KUCJIOPO/a, BOJOPO/Ia, BOJbI, OOIIHME XMMUYECKUE CBOMCTBA
OKCUJOB, KHUCJIOT, OCHOBAHUN W COJICH, T€HETUYECKYIO0 CBSA3b MEXIYy HUMH,



MOATBEpXKIash TMPUMEpPAMU  MOJICKYJSIPHBIX ~ YPAaBHCHHA  COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

OMUCHIBATh POJIb KUCIOPOJAA, BOJIOPOJA U BOABI B MPUPOJHBIX MPOIECCax, B
JKUBBIX OpPraHU3Max, UX NPUMCHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MOYXHOE HCIIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX
COCTaBa W CTPOCHHUS, BO3MOXXHOCTH MPOTEKAHUS XWMHUYECKHUX IPEBPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISPHYIO MacCy CMECH, MOJIbHYIO JIOJTIF0 XUMHYECKOTO 3JIEMEHTa B COSTUHEHUH,
MAacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEeMEHTa 1Mo (opmylie CoeAMHEHUS, HAXOIUTh
npocTennyo (popmyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIEeCTBa B
pacTBOpe, IPOBOIUTH PACUETHI IO YPABHEHUSAM XUMUYECKOHN pEaKITnu;

MPUMEHSTh OCHOBHBIE OIEpAIliy MBICTUTEIBHOU JCATEIHPHOCTA — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IICHUE, CHCTEMAaTHU3aII0, KIACCU(UKAIIUIO, BBISIBJICHUC
PUYUHHO-CIIEICTBEHHBIX CBSI3€H — JIJIs1 U3YUYEHUS CBOIMCTB BEUIECTB M XUMUYECKHUX
peaKkInii, €CTECTBEHHO-HAYYHBIC METOJIbI TO3HAHUS — HaOJIOJICHUe, W3MEpPEHHE,
MOJICITUPOBAHUE, JKCIICPUMEHT (pEaIbHBII WM MBICIEHHBIN) — JJI1 OCBOCHUS
y4eOHOT'O COJIepKAHUS;

PaCKpBIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHS U BOCCTAHOBJICHUS, COCTABIISATD
YpaBHEHUS! MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIuii (MeToaoM
AJIEKTPOHHOTO OajlaHca);

yCTaHABJIMBATh CBS3UW MEXKIYy pEaTbHO HAOMI0MaeMbIMA XUMHUYECKUMU
SIBIICHUSIMU ¥ TIPOLIECCAMHU, MPOUCXOISIIMMHU B MaKpO- U MUKPOMHUPE, OOBSICHATD
IPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y4eOHBIX MPEIMETOB;

coOJr01aTh paBmiia 6€e30nacHOM paboThI B 1a00paTOPUU NPU UCTIOJIB30BAHUU
XUMUYECKOH MOCY Il 1 000PYIOBaHMUS, a TAK)KE MPaBUIIa OOPAIEHHUS C BEIIECTBAMU
B COOTBETCTBMM C WHCTPYKIMSAMH BBITIOJIHEHUS J1a0OpPATOPHBIX OIBITOB U
MPAKTUYECKUX paldOT MO TOJYyYEHUIO M COOMpPAHMIO Ta3000pa3HBIX BEIIECTB
(BoJ0pOZia M KHCIIOPO/a), MPUTOTOBICHUIO PACTBOPOB C OINpPEACTICHHONW MacCOBOM
JI0JIell pacTBOPEHHOTO BEIECTBA, PEIICHUIO SKCIICPUMEHTAIBHBIX 33/1a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHMYECKUX COSTMHEHUI,

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMHU XHUMHUYECKOHM TPaMOTHOCTH,
BKJIIOYAIOIIEH yMeHUs 6€301acHOro oOpalieH s ¢ BellecTBaMH, UCTIOIb3YEMbIMU B
MTOBCEAHEBHOM XU3HM, a TaK)KE 3HAHUE TMPaBWJI MOBEACHUS B IEISIX COEpeKEHUS
3I0POBbS U OKPYIKAIOILIEH CPEBI.



K xonmy oOyuenus 6 9 knacce y oOyuatomerocs OyayT chopMupoBaHb
CJIeIYIOIME TPEIMETHBIE Pe3yIbTaThl U3YUCHUS! XUMUH HA YTITyOJICHHBIM YPOBHE:

PacKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUN IJIEMEHT,
aToM, MOJIEKYyJla, HWOH, KAaTHOH, AaHWOH, >JIECKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peakius, TeroBoi »(dEKT peakuuu, Moib, MOJISPHBIN
00bEM, pacTBOp;

3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOJIUTHUECKAS AUCCOLMUALMS, PEAKIINU
MOHHOTO OOMEHa, THAPOJIU3 COJeil, oOpaTUMble M HEOOpaTHUMbIE pPEaKINH,
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKHCJIEHHME W BOCCTAHOBJICHHE, OJJIEKTPOJU3, aIoTponus, amMpOTepHOCTb,
XUMHUYECKasi CBS3b (KOBaJCHTHAas, MOHHAs, METaJIMYecKas), MEeXMOJEKYIsIpHbIC
B3aUMOJICHCTBUSL (BOJOPOJHAs CBsI3h, CWIbl Ban-nep-Baanbca), KOMIUIEKCHbBIE
COCIMHEHMSI, KPUCTAJUIMYECKHUE PEIIeTKH (MPUMHUTHUBHAA KyOwdeckas, 0ObEMHO-
LICHTPUPOBaHHAs KyOnJeckas, IrpaHELEHTPUPOBAaHHAS KyOuveckas,
reKcaroHajibHas IUIOTHOYTIAKOBaHHAs), KOPPO3Hs METaUIOB, CIUIABbI; CKOPOCTh
XMMHUYECKON PEAKIINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, AIIEMEHTHI XUMUYECKOMN
TEPMOJVHAMHUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11/1K;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX OHATUN U TPUMEHSTh
OTU MOHATHUS IPU ONIMCAHUU BELIECTB U UX IIPEBPAILCHUN;

MCII0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBIIeHUs (DOPMYJT BELIECTB U
YPAaBHEHUUM XUMUYECKUX PEAKLINM;

ONPENETATh BAJICHTHOCTh U CTEIEHb OKUCICHHUS XMMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO0 COCTaBa, MIPUHAIIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCy CO€IMHEHUN 1Mo (opmysiaM, BHJIBI XMMHYECKOW CBSI3M (KOBAJIEHTHOM,
MOHHOM, METaJUIMYECKOW) B HEOPraHMYECKUX COCJUHEHUSX, 3apsj] HOHA 10
XUMHUYECKON (popMyJie, xapakTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHUYECKHUX
COCIMHEHUI, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca [lepuommyeckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €r0 [IOHUMAHUE:

OTUCHIBATh U XapaKTepu30BaTh TadIMuHyto popmy [leprogudyeckoi cucTemMsl
XMMHUYECKUX DJIEMEHTOB: PA3JMyaTh MOHATUA «A-rpynma» u «b-rpynmay», «majisle
NEePUOABDY U «OOJBIINE TEPUOIBDY;

OOBSCHATH CBS3b TMOJOXKEHUS HyeMeHTa B llepwoguyeckoit cucreme C
pacnpeieieHUeM DJIEKTPOHOB I10 JHEPIETUYECKHMM YPOBHSIM, MOAYPOBHSM U
OopOUTAJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBIJICJISATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX
COEAMHEHUN (KHCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX CBONCTB
OKCHJIOB U THAPOKCUIOB) B MPEENax MalbIX NEPUOJOB MU INIABHBIX MOJATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;



PacCKpbIBaTh CMBICI TEOPHUH IEKTPOJUTHUECKON Jucconualny, 3akoHa ['ecca
U €ro CJIEACTBUM, 3aKOHA JACHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEM HW3MEHEHUS
CKOPOCTH XMMHYECKOM peakluu, HaNpaBJCHUS CMEIICHUS XUMHUYECKOTO
pPaBHOBECHS B 3aBUCUMOCTHU OT Pa3IUYHBIX (PAKTOPOB;

KJIacCU(UIUPOBATh XHWMHUYECKHUE HJIEMEHThI, HEOPraHWYeCKUe BElIeCTBa,
XUMUYECKHUE peakiuu (110 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIIUK BEUIECTB, MO
TerIoBoMy 3(QeKTy, Mo arperaTHOMY COCTOSHUIO PEAareHTOB, M0 W3MEHEHUIO
CTENEHEH OKHCIIEHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
KaTaJinu3aTopa);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUUYECKHE CBOICTBA BEILECTB
pPa3JIMYHBIX KJIACCOB HEOPTraHMYECKUX COEAMHEHUM, MOJTBEPKIas 3TO ONUCAHHE
pUMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX
peakuuii;

COCTaBJISATh YPABHEHUS: MICKTPOJIUTHUCCKON TUCCOLUAIIMU KUCIIOT, IEI0YeH
U COJICH; MOJIHBIEC U COKPAIIEHHbIEC YPABHEHHUSI PEAKIIU HOHHOTO OOMEHA; peaKkIuid,
NOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKOW CBS3M MEXKIY BelECTBaAaMU
Pa3IUYHBIX KIJIACCOB;

packpbiBaTh  CYHIHOCTh MPOLIECCOB THAPOIU3A COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJICKYJISIPHBIX YPABHEHUM PEaKIUi, CYIIHOCTh
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PeaKITnii;

Ipe/ICKa3bIBaTh XapaKTep CPeibl B BOJHBIX PACTBOPAX COJICH;

XapaKTepru30BaTh (OMUCHIBATh) PU3MUECKHE U XUMUUECKUE CBOMCTBA TPOCTHIX
BeIIeCTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHuid, 6op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIUi, MarHU#, KaJIbIIUH, ATIOMUHHH, )KeJIe30, Meb, IIUHK, cepedpo)
¥ 00pa30BaHHBIX UMM CIJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PACTBOPOB
(aMmMuaK, XJI0pOBOJOPO/I, cepoBO0opo, okcuabl yriaepona (11, IV), kpemuus (IV),
azorta (I, II, III, TV, V) u docdopa (III, V), ceprr (IV, VI), cepuucras, cepnas,
azoTHas, pocdopHas, yrojgpHas, KpeMHUEBAsI KHUCIOTBHI, OKCUIBI U THUIAPOKCHIBI
metaioB [A—IIA-rpynm, amtomunus, meau (11), nunka, sxenesa (11 u II));

MOSICHSITh COCTaB, OTIEJbHBIE CIOCOOBI MOMYYEHHUSI U CBOMCTBA CIIOKHBIX
BEILIECTB (KHUCIOPOJCOEepKAIIUE KUCIOThI XJIOpa, a30TUCTas, OOpHas, YKCycHas
KHUCIIOTBI U MX coiid, Tamorenubl kpemuus (IV) u gpocdopa (III u V), okcun u
ruapokcuy xpoma (III), mepmanranar kanus;

ONUCHIBATh POJIb BAXKHEHIIINX U3YYaE€MbIX BEIIECTB B IPUPOJIHBIX MPOIIECCaX,
BJIUSIHUE HA KUBbIE OPTraHU3Mbl, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX IKOHOMHUKH,
WCIIOJIb30BaHuUE ISl CO3/JaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHIA;

MPOBOJAUTH PEAKIUU, MOJATBEPKIAIOIINE KAUECTBEHHBI COCTAB Pa3JIMUHbBIX
BEILIECTB, PACIO3HABATh OIBITHBIM IIyTEM COJIEpXkKAUIMECs B BOJHBIX PacTBOpPAX



WOHBL: XJIOpUA-, OpoMuUI-, WoAWA-, cyibdar-, docdar-, kapOOHAT-, CHUIUKAT-,
cynbdut-, cynbpum-, HUTpPAT- W HUTPUT-HUOHBI, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, KaJbllus, aTFOMUHMS, Keeza (2+) u xkenesa (3+), meau (2+),
ITUHKA,

OOBSCHATHh M MPOTHO3MPOBATH CBOWCTBA BAXKHEHIIIMX M3y4aeMBbIX BEIECCTB B
3aBUCHMOCTH OT UX COCTaBa M CTPOECHUS, MPUMEHEHUE BEUIECTB B 3aBUCUMOCTHU OT
WX CBOWMCTB, BOBMOXHOCTh MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCIOBUSIX Ha OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XUMHUYECKOW KHUHETHUKUA W
TEPMOIMHAMHUKH;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJIO0 XMMHYECKOTO d3JieMeHTa Mo (opMyJie COCIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOpPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTAa B
COCIMHEHHH, MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBA B PacTBOpPE, HAXOJUTh
npocTeiyo GopMyiy BellecTBa MO0 MAaCCOBBIM MJIM MOJIBHBIM JOJISIM AJIEMEHTOB,
IIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIM C YYETOM HEIOCTaTKa
OJIHOTO U3 PEAreHTOB, MPAKTHYECKOTO BBIXOJA MPOJYKTa, 3HAYCHHUS TEIIOBOTO
addexTa peakiuu, onpeaAesaTh COCTaB CMECel;

coOJr01aTh MpaBuiia 6e300acHOM padboThI B 1a00paTOPUU NPU UCTIOJIb30BAaHUHU
XUMUYECKOH MOCyAbl 1 000pyA0BaHUS, a TAKXKE MTpaBUiia OOpaIeHus C BEIeCTBAMHU
B COOTBETCTBHHM C WHCTPYKIUSMH BBITIOJIHCHHUS J1a0OpPaTOPHBIX OIBITOB U
MPAKTUYECKUX paldOT MO TOJYyYCHUIO W COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yTJIEKHCIIOro ra3a) U pelieHuIo 3KCIepUMEHTAIBHBIX 3a/1a4 110 TeMam
Kypca, TMpEACTaBJISITh Pe3yJbTaThl dAKCIEpUMEHTa B  (OpME  BBIBOJIOB,
JI0KA3aTeNbCTB, TPaPUKOB, TAOJIUII U BBISBISATH SMIIUPUICCKHIE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEIBHOU NEATEIHHOCTH (aHAIH3 |
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMAaTH3allii0, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H) MMPU M3yYEHHH CBOWMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIQJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HaHUs (HAOJI0JeHre, U3MEpPEHUe,
MOJEIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN );

OpPUMEHSATh  TpaBujia  0e30macHoOro  oOpaiieHuss ¢ BEHIeCTBaMH,
UCIIOJIb3yeMbIMU B TOBCEIHEBHOM MKU3HU, PABUJIIA TOBEJICHUS B LIEJISIX cOepEeKEHUS
3MI0POBbS M OKPYKAIOIIe MPUPOIHON Cpelibl, MOHUMATh Bpell (OMacHOCTH)
BO3JICHCTBHSI HA JKUBBIE OPTraHU3MBI OIPEICICHHBIX BEIIECTB, IOSCHATh Ha
IpUMEpPax CIOCOObl YMEHBIIICHUS W MPEJOTBPAIECHUS UX BPEAHOTO BO3ACHCTBUS,
3HAUYEHUE KUPOB, OCITKOB, YIIEBOIOB JIJIsl OPraHNU3Ma YeJIOBEKa;

UCIIOJIb30BaTh TOJIyYeHHbIE MPEACTaBICHUS O cdepax mpodeccruoHanbHON
JESATETHbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHUSIMHU, KaK OCHOBY
sl Ipo(heCcCHOHATBbHON OpPUEHTAllMd W JIJIT OCO3HAHHOTO BBIOOpAa XUMHUHU Kak



po(HIIBHOTO TIpeIMeTa MPHU MPOOJIKEHUN 00YUEHHUS Ha YPOBHE CPETHETO OOIIETO
00pa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOEKTHO-HCCIIEIOBATEIBCKON ACSITEIbHOCTH
XUMUYECKON M XHUMHKO-IKOJIOTUYECKOW HAMpaBiIC€HHOCTH, MNPUOOPECTH OIBIT
MPOBEJICHUS YUEOHBIX UCCIEAOBAHUN B YCIOBUSX 00pa30BaTEIbHBIX OpraHU3allnid,
a TaKXKe opra"u3anuii (IIEHTPOB) JOMOTHUTEIBHOTO 00pa30BaHUs ACTCH.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBO 4acoB
Ne HaumenoBaHue pa3ieioB u
KonTpoJabubie
n/n TeM MPOrpaMMbl Bceero
padoThI
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NOHATHS
Xumust — BakHast 00J1acTh
€CTEeCTBO3HAHUS U
1.1 . 10
MPAKTUYECKON JeATETbHOCTH
YyegoBeKa
BeniectBa 1 xumuyeckue
1.2 28 1
peakiumn
Nroro no pazaeny 38

Paznen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

Bo3nyx. [lonstue o razax.

2.1 19 1
Kucnopona. Oxkcuabt
29 Bonopoa. Ilonstue o kuciorax 2
' U COJISIX
73 Boga. PactBopsl. [lonsitue 06 13 1

OCHOBaHHAX

OCHOBHEIE KJIaCCEI
2.4 . 16 1
HEOPTraHUYECKUX COCTMHCHUI

Hroro no paszneny 61

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(uu¢posBbie)
o0pa3oBaTe/ibHbIE

pecypcbl



Paznen 3. Ilepuoaguueckuii 3axon u [lepuoguveckasi cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

[Tepuonuueckuii 3aKOH U
[lepuoanueckas cuctema

3.1 18
XUMHYECKHUX deMeHTOB JI. 1.
Menpeneesa. CtpoeHue aroma
XUMHYEeCKast CBA3b.
3.2 OKHCIIUTEILHO- 16 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro no pazaeny 34
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136 5 6

[NPOT'PAMME



9 KUIIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

Pa3nen 1. BemecTBO 1 XUMHU4YecKas peakus

1.1

1.2

1.3

[ToBTOpeHue u yrioyOneHue 3HaHUK O
BEILECTBE

OcHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUSA
XUMHYECKHX PEaKIUi

DNEeKTPOIUTHYECKAs JUCCOLUALUS.
XUMUYECKUE PEAKIIUU B PaCTBOPAX

Htoro no pazaeny

Pa3gen 2. HeMeTaJILI M X COCIUHEHUS

2.1

2.2

23

24

OO1w1ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmsl. ["anorensr

OO61mas xapakTepuCcTHKa XUMUYECKUX
sneMeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO6m1as XxapakTeprucTUKa XUMHUECKUX
aneMeHToB VA-rpynnsl. A3oT, pocop u ux
COCIMHEHUS

OO0m1ast XapaKTEpUCTHKA XUMHUYECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHI, UX COeTMHEHM. bop

Htoro no pazaeny

KoauuecTBO 4acoB

Bcero

14

14

36

10

12

13

43

KonTpoJabubie
padoThI

IIpakTHYecKkue
padoThI

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl



Pa3gen 3. MeTasIbI M UX COeTUHEHUS
3.1 OO01111e cBOMCTBA METAJIJIOB

3.2 Bakueiume MeTaiuibl 1 UX COeJUHEHUS
Nroro no pazaeny

Pazgen 4. Xumus U oKkpyKamomas cpeiaa

BemectBa u MaTCpualibl B )XU3HU YCIIOBCKA.

4.1 .
OCHOBBI DKOJIOTHYECKOM TPAMOTHOCTH
Hroro o pasaeny

Pa3gea 5. O0001menne 3 HAHN I

51 [ToBTOpeHUe u 06001IeHNE 3HAHUT
' OCHOBHBIX Pa3JIeioB KypcoB 8—9 KiaccoB

Htoro no pazaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

10
22

32

10

10
10
136

11






