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8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENIOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CioXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmysna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTeNnbHAsT MOJICKYJIsIpHAsi Macca. MaccoBasi 0J11 XUMHUYECKOTO dJIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX eIUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKINil (COeqMHEHMS, PA3I0KEHHUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiui (pasjioxKeHHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PrIbTpoBaHUE,
BBITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadusi, MpoBeeHUE OUYNCTKU MTOBAPEHHOU
COJIM, HAONIOJIGHWE W  ONHWCaHuE  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT U mpocToe
BelecTBO. HaxoxjaeHnue kuciopoaa B Mpupojae, (U3MUeCKue M XHUMHUYECKHE
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cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUVIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacepileHHble M1 HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B IpUpOZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukanuss ocHOBaHMM: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm meraimioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEEICHUE COIECPKaHUs KHUCIOPOAa B BO3AyX€E, MOJIYyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMCaHHWE WX CBOMCTB, IOJy4YE€HHE, COOMpaHHUE, pACIO3HABAHUE W H3YyUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMMOCHCTBHEe Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HWCIOJIb30BAaHUE BUICOMATEPHAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
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(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
uccieqoBaHe oOpa3lOB  HEOPraHMYECKUX BELIECTB PAa3IUYHBIX  KJACCOB,
HaOJFOICHNE W3MEHECHUS OKPACKH MHIMKATOPOB B PACTBOpPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menud (llI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpal3aluH, IOIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHUE OJHOTO METaljla JAPYTMM U3 PacTBOpPA COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIC PEaKIUU

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsATHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuonasl
u rpynnbl. Ou3ndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEpUOAA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. Dnektponsl. CtpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
rpaXJaHVH.

Xumuyeckass cBa3b. KoBajneHTHass (ToJisipHass W HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiu 3IKcnepumenm:

M3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKUUN
(ropenue, peakiuu pa3aoKeHus, COEAUHEHNUS).



9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIus

[Iepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMHYECKUX DJJIEMEHTOB IE€PBBIX TPEX MEPUOAOB, KaausA, KAIbLIUA U HX
COCIMHEHHA B COOTBETCTBMM C IIOJIOKCHHEM JIEMEHTOB B llepuonmyeckoin
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BelecTBa: BHIBI XUMHUYECKOW CBS3M. THIIBI KPUCTAIUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKAM (110 YHUCTY
U COCTaBy YYacTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3(P(dEeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YPaBHEHMUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XMUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMHUYECKOIO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENbHBIE  PEaKLMUH,  JJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHON peakiuu. CocraBnenue YpaBHEHUHN

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUWA C  HMCIOJIB30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHu3M AUCCOLMALIMM BEUIECTB C PA3JMYHBIMU BHUJIAMU
xumHuueckoi cBsizu. Crenens aucconranuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJeil B CBeTe MPEICTaBICHUH 00 BIEKTPOJUTUUYECKON
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIIECTB — METAUVIOB W HEMETa/uIoB (rpadura W anaMasa), CJIOKHBIX BEIIECTB
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(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKLHH
OT BO3ACHCTBHS pAa3IMUHBIX (PAKTOPOB, HCCICIAOBAHUE BJICKTPOMPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMKM KHUCIOT, LIEIOYEeH U COJIed
(BO3MOXXKHO  HCIMOJB30BAHME BUICO MaTEPHANIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiMi pasyIoKeHHs, COCTMHEHNs), pACTIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
HKCHEPUMEHTAJIbHBIX 33]1a4.

HemeTaunibl 1 MX coeIMHEHU S

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aMMOJEHCTBUE C METalIlaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHas KucCiIoTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHue. [lericTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeJIOBEKa. BakHeWlne XJIOpuAbl U HUX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTeleHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJy4YeHUsI CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coiau CepHON KUCTOThI, KAYECTBEHHAsI pEaKIUs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMA B TMpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHS. A30T, paclpOCTpPaHEHHE B MPUPOE,
duznyeckue U XxuMuyeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMUak, ero
bu3nUecKkue 1 XMMUYECKHUe CBOMCTBA, MONyuyeHrue U npuMenenre. Com aMMOHUS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJydeHHe, (QU3MYECKUE U XHUMHYCCKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENs Kiacca KUCIOT U  CHEHU(pUYECKHE).
Hcnonb30BaHWEe HUTPATOB M COJIEW aMMOHHSI B KAyeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMru4ecKoe 3arpsi3HeHHe OKPYKalollel cpe/ibl COeTMHEHUSIMHU a30Ta
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(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
anoTpornueie Monudpukamuu ¢docdopa, GuzMUEcCKue U XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapaktepuctuka snemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHMS.  YTIEpOoH,  auIOTPOIHBIE
MOAU(UKAIIMKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3UYECKHE U XUMHUYCCKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbu3nueckue W XUMUYECKHE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rnobGanbHOTO TOTEIUICHUS KIMMaTa, IMTapHUKOBBINA
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YTIIEBOJOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
poJii B OKM3HM 4YeloBeka. MarepualibHO€ €IUHCTBO OpPraHUYECKuX W
HEOPTraHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemaust (I1V) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BakHelIlne CTpOUTENbHbIE MaTepHaybl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHe W XUMHUUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHWE ¢ oOpa3laMu XJOPUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cylbdat-
MOH W HaOJIOJICHHE MpuU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (HU3NYECKUMU
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cBoiicTBaMu a3ora, ¢ochopa W HUX COCNUHEHHWHA (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MoTyUdeHuUE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YECHUE MoZEenen
KPUCTAIUTMYECKUX peméToKk anmasa, rpadura, QymiepeHa, O3HAKOMIICHHE C
IpoLecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MojyueHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYECHHME NPU3HAKOB HUX IPOTEKAHMS, O3HAKOMIICHHE C
MPONYKIMEN CHUJIMKATHOM TNPOMBINIUIEHHOCTH, PEIICHUE 3KCIIEPUMEHTAIbHBIX
3a/1a4 110 TeMe «BaxkHenmme HeMeTaJuIbl U UX COCIUHEHUY.

MeTtajuibl 4 MX COCAMHEHUS

OO01ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux TmnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHToB . N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTauioB. MeTtamnyeckas CBs3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pemETKa.  JJIEKTPOXUMUYECKHH  psAX
HanpsDKeHUN MeTayuioB. OU3ndecKkue U XMMUYECKHE CBOMCTBa MeTaisioB. O6mue
CHocOoObl TONy4eHUs] MeTayyioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounsie mMeTampl: nonoxeHue B [lepuoanyeckon cucreme XUMHYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBl HATpusl M Kanusd. [IpumMeHeHHe MIEeNOYHBIX METALUIOB U HX
COCIMHEHUM.

[Ilenouyno3eMenpHblE  METAUIBI MAarHMM W KaJdbLUMUM: TIOJIOKEHUE B
[lepnognueckor cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXOKJICHHE B Ipupoe. Pu3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxseiive coeauHeHHMs Kaiablus (OKCUZ, TUAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUNA: TIoJIokeHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MenneneeBa, CTpOeHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCHAA U THAPOKCUA
ATIOMHUHUSL.

Kenezo: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX AJIEMEHTOB [1.
. MenngeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoac. Pusnmyeckue Hu



XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOMCTBA U MOJydEHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpa3llaMy METaUIOB W CIUIaBOB, MX (PU3MYECKUMHU
CBOMCTBaMH, H3yUYECHHE PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[IA
KaJIbIMSA W HaTpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCAa TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3MOXXKHO  HCIOJB30BAaHHWE  BHUICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUYECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), memu (11), HaOmOACHME W ONMCAHUE MPOIIECCOB OKPANTUBAHUS
IJJaMEHH MWOHAaMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIL30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHIA ATTFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEUIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxHelmue
METAJUJIBI U KX COCTUHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW >XM3HM 4YeloBeKa. besomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuil B ObiTy. [lepBas momomib mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHWMHUYECKOE 3arps3HEHHE OKpYyKaroueh cpenbl (MpefenbHas I0omycTUMas
KOHIIeHTpalus BemiecTs, nanee — [1/1K). Ponb xumMuu B penieHun 3K0JIOrHYeCKUX
pooem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT' O IIPEJIMETA

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIC PE3yNIBTaThl M3YYCHUS y4EeOHOTO NpeaMeTa «XHUMHS» TOCTHTAIOTCS B
eAMHCTBE yueOHOU u BocnuTaTesnbHOU aestenbHocTd MBOY COII Ne 95, B Tom uucre, B

KOHTEKCTE peanu3anuu  padodeld  mporpaMmbl  BOCIHMTAHHS  OCHOBHOM  IIKOJIBIB
COOTBETCTBHM C TPAJUIMOHHBIMH POCCUUCKUMU COLMOKYJIbTYPHBIMU U JTyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMHu
MOBEJACHUS U CIOCOOCTBYIOT TIpoOlleCCaM CaMOIO3HAHUS, CaMOPa3BUTHUS U
COIMAIN3AIMU 00YyYaIOIINXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOW MO3UTHBHBIX [IEHHOCTHBIX OpPUEHTAMd H
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpmoTN4ecKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOWM HAYKH B JKH3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMel o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBbHOCTU MPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJa4, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEAECHWE U TIOCTYIIKM CBOMX TOBApULIEH C IIO3ULHUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJIi TIOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBbIE IS OOBSICHEHUS HAOIIOAACMBIX TPOILIECCOB U SIBIICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4)¢opMuUpOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
VHIUBUYyAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpefe;

6)3K0JI0TrN4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH TPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIe
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WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAyYHOW KapTHMHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE EeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpble oOecneunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBaTh CMBICT XMMHYECKHX MOHATUMA (BBIACIATH UX XapaKTEpHbIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (JaKTOB M SBJICHHM, BEIONPATh OCHOBAHUS U
KPUTEPUH U1l KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
yCTaHABJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTaIpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia W YypaBHEHHUE
XUMHUYECKON peaklui — MpU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MpUOOPETEHUE OMNbITa IO TUIAHUPOBAHUIO, OPraHU3AlMU W TPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
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nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKH OLIEHHWBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU MOHUCKE U OTOOpE
uH(MOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPEIEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd  MCHOJB30BAaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCJIEI0BATENBCKON JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IOJIY4YEHHbIE  PE3yJabTaThl  [O3HABATEJIBbHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COTrJIacOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPEENsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BBIOUpaTh Harboee 3pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  aJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 33JaHUM C Yy4YETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.
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HPEIMETHBIE PE3YJIBTATBI
8 KUIACC

B cocraBe mnpeaMETHBIX pPE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOrO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOW ¢eaepanbHONM paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JnercTBul, crnenuduyueckue A IpPeAMETHONM o0nacTu  «XHUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaI[UsX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

. pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IIOHATHI: aTOM,
MOJIEKYJIa, XUMUUYECKUMN AJIIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BAJECHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEHIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJIsl XUMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb OKHUCIICHUS, XHMHUYECKas
peakius, KiaccupuKaisa peakui: peakiiui COSUHEHUs, PEaKIUU Pa3IoKEeHUs,
peaKIuy 3aMEIlCHUs, PEaKkIMu OOMEHa, 9K30- M HHIAOTCPMHUYECKHUE pPEaKIIHH,
TeIIoBOM 3(PEeKT peakuuu, sSapo aToma, JICKTPOHHBIN CIOM aToMma, aToOMHas
opOuTanb, paguyc aroMa, XUMHYECKash CBsI3b, TOJIApHAs U HEMOJSIpHAs
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MAacCOBas J0Js
BelecTBa (IIPOLIEHTHAS KOHIICHTPAIlUsI) B PaCTBOPE;

. WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TOHSITHU U
MPUMEHSIThH ITU TIOHSTUS MPU OMHUCAHUU BEIIECTB U UX MPEBPAIICHUI;

. UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS] (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

. ONpENEeNATh BAJCHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApPHBIX
COCIMHEHUSAX, CTEMEeHb OKHUCIEHUS DJIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIACCy COCIMHEHUN 1o Gopmysam,
BHJI XUMHUUYECKOU CBS3U (KOBAJICHTHASI U MOHHASI) B HEOPTaHUYECKUX COCIUHEHUSIX;

. packpeiBath cMbIci [lepuogmueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBAThL  MOHUMAHHWE  TEPUOJUYECKOM  3aBUCUMOCTHM  CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJIOXKEHUS B [lepuoanueckor cucteMe, 3aKOHOB
COXPAaHEHHsSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO
YUYEHHsI, 3aKOHa ABOraipo;

. OMKCHIBATh U XapakTepu30BaTh TadOmmuHyio (hopmy Ilepuogmaeckoit
CHUCTEMbl XMMHUYECKHUX JIEMEHTOB: pa3jinyaTh MOHATHUS «TjaBHas moiarpymmna (A-
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rpynna)» u «mobouyHas noarpymnmna (b-rpymma)», manbie u OonblIue MEPUOJIBI,
COOTHOCUTh 0003HAUeHMs, KOTOpble wHMeroTcs B Tabmune «llepuomnyeckas
cucreMa xumudeckux oanemeHtoB JI. WM. MenxaeneeBay ¢ 4HMCIOBBIMH
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
aJipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX 0 DJIEKTPOHHBIM CIIOSIM);

. KIacCu(pUIMpoOBaTh  XUMHUYECKHE  DJIEMEHTHI, HEOPTaHUYECKUE
BEILIECTBA, XUMUUYECKUE peakuu (110 YUCITY U COCTABY YYaCTBYIOUIUX B PEAKIIUU
BEIIIECTB, 110 TETUIOBOMY (D eKTy);

. XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
BEIIECTB  pa3JIMYHBIX  KJIACCOB,  MOATBEpXKIas  OINUCAaHUE  IpUMEpaMu
MOJICKYJIIPHBIX YPaBHEHUI COOTBETCTBYIONINX XUMHUECKUX PEAKITUA;

. MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU MPOTEKAHUS XUMHUYECKUX MPEBpaICHUIN B
Pa3IUYHBIX YCIOBUSX;

. BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEILECTB, MACCOBYIO JOJI0 XMMHYECKOr0 3JIeMeHTa 1o (opMyse COeAUHEHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PAcCTBOpPE, MPOBOJUTH PACUYETHl IO YPABHEHHIO
XUMHUYECKOMN peaKIny;

. NPUMEHSATH OCHOBHBIE OINEpaIlMi MBICIUTEIIHON JIeATeTbHOCTH —
aHaJgu3 U CHUHTE3, CpaBHEHUE, 0000IIeHHe, CUCTeMaTU3alluio, KiacCU(UKaINIO,
BBISIBJICHUE MTPUYUHHO--CJICJICTBEHHBIX CBSI3€U — JJI1 U3yUYCHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEpEHUe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PEabHBIM U MBICIICHHBIN );

. CJIeIOBaTh TPaBWJIaM  TOJb30BAHUA XUMHUYECKOM TMOCyIoON W
7a00paTOPHBIM O00OPYAOBAHUEM, a TAKXKE MpaBUiiaM OOpalleHUs] C BEUIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSMH [0 BBITIOJTHEHUIO JITA0OPATOPHBIX XUMHYECKUX
OTBITOB IO TOJYYCHHIO U COOMpPAHHMIO Ta3000pa3HbIX BeHIeCTB (BOAOpOAa H
KHCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMNPEIEIEHHOW MAacCOBOM J10Jel
PacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IPOBOJIUTH XUMUYECKHUE IKCIIEPUMEHTHI
M0 PACIO3HABAHUIO PACTBOPOB WIEIOYEH M KHCIOT C MOMOIIBI0 HMHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

9 KUIIACC

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHUIA:

. PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHUU: XUMHUYECKUUN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
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XUMUYECKas PEaKiusi, XUMUYECKas CBSI3b, TEIJIOBOM A(dekT peakmmu, MOIb,
MOJISIPHBIN 00BEM, PacTBOp, AJICKTPOJUTHI, HEIJIEKTPOIUTHI, DIICKTPOIHTHICCKAS
JUCCOTIMAITHS, PEAKIIMK HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUYIECKOE PaBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE pEaKlMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peakiy, OKHUCIHUTEIh, BOCCTAHOBUTEIb, OKHCICHHUE U  BOCCTAHOBJICHHE,
altoTponus, amM(OTEpHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHA,
METaJUTMIecKasi), KPUCTAJUITMUeCKas pemeéTka, KOPPO3WsS METAUIOB, CIUIABHI,
CKOPOCTh XHMHMUYECKOW peakIuu, MpeaenbHo nomyctumasi koHueHtparms I[1JIK
BEIIECTBA;

. WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSTHH U
MPUMEHSTH ATH TIOHATHSI IPY OTIMCAHUH BEIIECTB M MX MPEBPAIICHHUM;

. WCITOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJIICHHS (HOPMYJ
BEIIECTB U YPaBHEHUIN XUMHUECKUX PEAKIINIA;

. ONpEENSITh BaJIEHTHOCTh W CTENEHb OKHUCJICHHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHHUSAX PA3JIMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpEeAEeNEHHOMY KJIacCy COEIMHEHMM 1O (QopMysaM, BUJ XHUMHYECKOW CBS3H
(koBaJICHTHAs, MOHHAS, METATUNYCCKAsI) B HEOPTAHMUECKUX COCIUHCHUSIX, 3apsij
MOHAa 1O XUMHUYECKOM (opmyse, XapakTep cpeabl B BOJHBIX PacTBOpax
HEOPTaHWYECKUX COCJIMHEHUM, TUIl KPUCTALIMYECKON PpEmETKH KOHKPETHOTO
BEIIIECTBA,

. packpeiBath cMbich Ilepuonnueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil cucTeMbl XMMUYECKHX DJIEMEHTOB: Pa3iHyaTh MOHITHS
«riaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpynmna (b-rpynna)y, mansie u
OOJbIIIE  TIEPHOJIBI, COOTHOCHTh OO0O3HAYCHHS, KOTOpbIE HWMEIOTCS B
MIEPUOTNYCCKON TaONHIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAn sjpa, oOIee YUCIO BJIEKTPOHOB U
pacrpeielieHue UX 10 3JSKTPOHHBIM CJI05IM), OOBACHATH 00IIHME 3aKOHOMEPHOCTH
B U3MCHCHHUH CBOMCTB 3JIEMEHTOB M MX COCIMHECHUN B MPECIIax MaJIbIX TIEPUOIOB
Y TJIABHBIX MMOATPYI C YIETOM CTPOCHHS MX aTOMOB;

. KIacCU(PUIMPOBATh ~ XUMUYECKHE  DJIEMEHThI, HCOPTaHHMYECKHUE
BEI[ECTBA, XUMUYECKUE PEAKIMK (10 YUCITY U COCTAaBY yYaCTBYIOIIMX B PEAKIIUU
BCIIECTB, IO TEIUIOBOMY J3(PGdeKTy, MO0 M3MEHEHHMIO CTENEHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB);

. XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U CTICIU(DUIECKNE XUMUYECKUE
CBOMCTBA TMPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX Y HOHHBIX YPABHEHUIM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIN;

. COCTABJISITh YPaBHEHUS DJIEKTPOJIUTAYECKON JUCCOLMAIMHA KHUCIOT,
IICJIOYCH M COJICH, MMOTHBIC U COKpAIIEHHBIC YPaBHEHUS PeaKlnii HOHHOTO OOMEHa,
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YPaBHEHHUSI PEAKLHM, MOATBEPKAAIOIMMNX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3H
MEXK1y BEIECTBAMM PA3JIMYHBIX KIACCOB;

U pacKpbIBaTh CYHIHOCTb OKHUCIIMTCIIbBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ
IMoCpCaACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca dTuX peaKum”I;
L IIPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3dBUCUMOCTH OT UX CTPOCHHA,

BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX NIPEBPALLICHHUNA B PA3JINYHBIX YCIOBUSX;

. BBIYHCIIATH OTHOCHUTEJIBHYI0 MOJIEKYJIIPHYIO W MOJIIPHYIO MacChl
BELIECTB, MAaCCOBYIO JOJII0 XHMHUYECKOTO 3JIEMEHTa IO (opMyJie COEIUHEHUS,
MacCOBYIO [OJIF0 BEILIECTBA B PACTBOPE, IPOBOAMTH PACU€Thl 0 YpPaBHEHUIO
XUMHUYECKOHN peaKlnu;

. coON0JaTh MpaBujia TMOJb30BaHHWA XHMHUYECKOW TOCYAOH H
7a00paTOPHBIM O0OpPYAOBAHUEM, a TaK)Ke IpaBuia OOpaIlleHUs C BEUIECTBAMHU B
COOTBETCTBUHM C HMHCTPYKLMSIMH IO BBIIOJHEHHUIO JJAOOPATOPHBIX XMUMHYECKUX
ONBITOB N0 TOJYYEHUI0 M COOMpaHMIO Ta3000pa3HBIX BELIECTB (aMMHaKa U
VTJIEKUCIIOTO Ta3a);

. IPOBOJUTh PEAKIMH, [OATBEPKAAIONIME KayeCTBEHHBIM COCTaB
pa3IMYHBIX BEUIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMHMI-, HOJUI-,
KapOoHaT-, pocdar-, cUIMKaT-, CyabpaT-, THIPOKCUI-UOHBI, KATUOHBI AMMOHUS U
MOHBl HW3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPTaHUYECKUX BEUIECTB;

. IPUMEHATH OCHOBHBIE ONEpallMi MBICIUTEIbHON JIEATEIbHOCTH —
aHaJlu3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CHUCTEMaTH3alUIO, BbISBICHHUE
IPUYUHHO-CJIEJICTBEHHBIX CBSI3éM — JUII  M3YyYEHHS CBOMCTB BEUIECTB U
XUMHUYECKUX peaklui, eCTeCTBEHHO-HAyUHbl€ METOJbl TIO3HAHUS — HAOJIOJEHUE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOJAUMbIX HA
OCBOEHHE KAXKJIOM TEMbI 1 BO3MOKHOCTH HUCITIOJIb30BAHHUA 11O 3TOM TEME SJIEKTPOHHBIX
(IN®POBLIX) OBPA3OBATEJIBHBIX PECYPCOB

8 KJIACC (68 YACOB)

Ne Komriee DJIeKTpoHHbIe HU(pOBbIE
n/n Tema ypoka 1Bo o0pa3oBaTe/ibHbIE PeCypChl
4yacoB
[Ipenmer xumuu. Posib XuMuM B )U3HU yenoBeka. Tena u BemecTsa 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d210c
IlonsTue o MeTomax MO3HAHUS B XUMUHU 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e
3 Hpa'I.CTI/IHGCKaFI pabota Ne 1 «IIpaBuia paboThI B 1a0OpaTOpUU U 1 Butmorexa LIOK https://m.edsoo.ru/ff0d23dc
puéMBbI 00palleHust ¢ 1a00paTOPHBIM 000PYTOBAHUEM)
4 Uuctele BemecTBa U cMecu. CrocoObl pa3fienieHus: cMeceit 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
5 HpaKTI/I‘IGCIfaSI paborta Ne 2 «Pa3znenenue cMeceit (Ha IpuMepe OYUCTKH 1 Butmorexa LOK https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COJH)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX DIIEMEHTOB 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U cioXHBIE BELIECTBA 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bub6nuoreka LIOK https://m.edsoo.ru/ff0d2d50
10 %ﬁii:ﬁ::::gjzii;O;;;zl:ifziei:;szaﬂ Popyra. 1 bubmuoreka [IOK https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHast aToMHast Macca. OTHOCUTENBHAs MOJIEKYIISIpHAs: Macca 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COCTMHESHUH 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Mosnb. Mosnsipaast macca 1 Bbu6mmoreka LIOK https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE ABICHUSA. XUMUYECKask peaKius 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy ¥ yCIOBUS MMPOTEKAHUS XUMHUYCCKUX PEAKITUN 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d3al16
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3aKOH COXpPAaHEHMS MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS

bubnmoreka [{OK https://m.edsoo.ru/ff0d3b88

Brrancnenus KOJIMYCCTBA, MaCChl BEIICCTBA 110 YPABHCHUAM

17 . bubnuoreka I{OK https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHA
K e e i (coenuHe e

18 NACCHPHKALIHS XHMHHCCKIX PCAKIUHH (COCANHEHNA, PasokeHHs, bubnuoreka L{OK https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JI — YUEHBIf- . 06006

19* OMOHOUOB 7 YICHBHOHIMIGIONEAHCT. TOODIIEHHE H Bu6miorexa L{OK https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHs 3HAHHHA

20 KonTponbnas pabora Nel mo Teme «BerecTBa 1 XUMHUYECKHE PEAKITUN bu6nuoreka L{OK https://m.edsoo.ru/ff0d4290
Bos — cMmech ra3oB. CocraB Bo3ayxa. Kucnopon — sneme

21 AYx MEEh TASO8 TR BO3Ayxa. RHECIOpol HeMeHT I bubmuoreka [{OK https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
o .

99 W3WYECKUE U XUMUYICCKUE CBOMCTBA KUCIOPO/Ia (peaKIuy OKUCIICHUS, BuGmiorexa LIOK https://m.edsoo.ru/f0d4614
ropenue). [lonstue 00 okcumgax

93 CriocoOsl MosTydeHus: KUCI0po/ia B JTa0OPATOPUU U MPOMBIIIIIEHHOCTH. BuGmorexa [TOK https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
T . .

24 eTUTOBOH 3(PPEeKT XUMUIECKOM PEAKITUH, IIOHSATHE O TEPMOXUMUICCKOM BuGmiorexa LIOK https://m.edsoo.ru/ff0d4790
YpaBHEHUH, K30~ U SHJAOTEPMUUYECKUX PEAKITUIX
T : .3 ; 0

o5 omIMBO (He(Th, yrojb U METaH). 3arpsi3HEHNUE BO3/yXa, CIIOCOOBI €ro BuGmorexa LIOK https://m.edsoo.ru/ff0ddcda
MIPEIOTBPALICHUS
IT 6ota Ne 3 I1 0

26 PAIRTHABCKA pabota HOVTeMe (OIICHHE 1 CODHpanHe bubnuoreka L{OK https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE eT0 CBOUCTBY»

27 Bonopoa — snemeHT u npocroe BemecTBo. HaxoxaeHue B npupoje but6mmorexa IIOK https://m.edsoo.ru/ff0d4dd0

98 duznyeckue U XMMHUYECKHe CBOICTBa Bogopoaa. [Ipumenenue BuGmorexa LIOK https://m.edsoo.ru/ff0d4ddo
Bosopoaa. CriocoObl MoTydeHus BOIOpoa B TabopaTopun

29 [TonsiTHE O KUCTOTAX U COJAX bu6nmoreka [{OK https://m.edsoo.ru/ff0d50d2
IT 6ota Ne 4 ! 0

30 paiTHecias pabota 712 % 110 TEME (CIOTYHCHHE 1 cObHparue Bu6maorexa LOK https://m.edsoo.ru/ffod4ddo
BOJIOPO/a, U3yUYEHUE €T0 CBOMCTBY

31 Monsipabiii 00BEM ra3oB. 3akoH ABOTaapo bubnmoreka [{OK https://m.edsoo.ru/ff0d4f42

19



https://m.edsoo.ru/ff0d3b88
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32 KonrtponbHas pabota no marepuaiy, NpoieHHOMY B 1 moxyroauu 1
Beruncnenus 00bEMa, KOJIMUYECTBA BEIIECTBA I'a3a MO €ro U3BECTHOM

33 B Betll Y 1 Bu6maorexa LOK https://m.edsoo.ru/ffod55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Berurcienus 00bEMOB Ta30B 10 yPaBHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA

34 ! g P peaxt 1 Bu6miorexa LIOK https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B

35 du3nYecKre U XMMAYECKHUE CBOMCTBA BOJIBI bubnuoreka I{OK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TonsTue 06 nHIUKAaTOpaX 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputeib. HachlllieHHbIC M HCHACBIIEHHBIC PACTBOPBI.

37 A8 KaK pacteop o - PacTEOp 1 Bu6miorexa LIOK https://m.edsoo.ru/ff0d5b40
MaccoBast 10JIs1 BeIIecTBa B pacTBOpe
[IpakTrueckas pabora Ne 5 o Teme «IIpuroroBiaeHne pacTBOPOB C

38 parTwieckai p 2o HoT pH PactBop 1 Bu6maorexa LIOK https://m.edsoo.ru/ffodseba
orpeeN€HHON MacCOBOM J0JICH pacCTBOPEHHOTO BEIIESCTBAY

39 Kontponbnas padota Ne2 o reme «Kucmopoa. Bogopoa. Boga» bu6mmoreka LIOK https://m.edsoo.ru/ff0d6342

40 Oxkcupl: cocTaB, KjIaccuUKaIUsI, HOMEHKIIATypa bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e
[TonyyeHnne u XMMUYECKHE CBONCTBA KMCIIOTHBIX, OCHOBHBIX U

41 ya 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d664e
amM(pOTEpPHBIX OKCHJIOB

42 OcHoBaHuUsI: cOCTaB, KJlaccu(UKalMsl, HOMEHKIATypa 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d67ca

43 [lonydyeHne u XUMHUYECKHE CBOWCTBA OCHOBAaHUM 1 bu6nuoreka LIOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukaiusi, HOMEHKIATypa 1 bubnuoreka [{OK https://m.edsoo.ru/ffOdfee2

45 [TonydyeHnne u XuMu4eckue CBOMCTBA KUCIOT 1 bubnuoreka L{OK https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIATypa, CIIOCOOBI MOTYyYSHHSI, XAMUYECKHE

46 . (cpensie) P i 1 bubnmoreka [{OK https://m.edsoo.ru/00ad9474
CBONCTBA
[IpakTrueckas padora Ne 6. Pemenune skcriepuMeHTAIBHBIX 3a7a4 110

47 p P p R Sat 1 Bu6miorexa [JOK https://m.eds0o.ru/00adob7c
TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUYECKHX COCTUHCHHID)

48 ['enernueckas cBsA3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN 1 bubmuoreka I{OK https://m.edsoo.ru/00ad9a50

49 O06001IeHre U CUCTEMATU3AIIHS 3HAHUIA 1 bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2
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KonTponbnas padota Ne3 mo Teme "OCHOBHBIE KTaCChl HEOPTaHUIECKUX

50 o 1 bubmunotexa LIOK https://m.edsoo.ru/00ad9ela
COeTMHEHU I

51 [lepBble MOMBITKY KJIACCH(PHUKAIINNA XUMUYECKUX 1eMeHTOB. [loHsTHE 0 1 BuGmorexa LIOK https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX 3JIEMEHTOB

5o [Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHYECKIX 1 BuGmorexa LIOK https://m.edsoo.ru/00adas2c
anemenToB JI. . MenaeneeBa

53 [lepurozpl, TpyMIIbI, MOATPYIIIBI bu6mmoreka LIOK https://m.edsoo.ru/00ada52¢c

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl bu6nuoreka L{OK https://m.edsoo.ru/00ada342

55 CrtpoeHue 3J1eKTPOHHBIX 0007104€K aTOMOB 31eMeHTOB [lepronnueckoi 1 BuGmorexa LIOK https://m.edsoo.ru/00adashe
cuctemsl [. 1. Menaeneera
X

56 apaKTepHchUa XHUMHAYECKOTO 3JIEMEHTA I10 €T0 MOJIOXKEHHIO B 1 BuGmorexa LIOK https://m.edso0.ru/00ada824
IIepnonnueckoii cucreme /1. 1. Menneneesa

57 3HaueHue Hepnonnq?cxovro 3aKOHA Ui Pa3BUTHUS HAYKH U MPAKTHKU. []. 1 BuGmorexa I1OK https://m.edsoo.ru/00adag6e
W. MenneneeB — y4€HBIH, eJaror U rpaxaaHuH

58 DNEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUECKHUX JIEMEHTOB 1 bubnuoteka [{OK https://m.edsoo.ru/00adaab8

59 HNonnas xumMuueckas CBsizb 1 bubmuoteka [{OK https://m.edsoo.ru/00adac34

60 KoBaneHTHas nosspHast XUMAYECKasi CBA3b 1 bu6nuoreka LIOK https://m.edsoo.ru/00adaab8

61 KoBaneHntHas HenossspHasi XUMHUYECKasi CBA3b 1 bubnuoreka L{OK https://m.edsoo.ru/00adaab9

62 KontponbHas padora Ne4 o reme «CtpoeHue aroma. XuMHUECKast 1 BrGmorexa LIOK https://m.edsoo.ru/00adb4ss
CBSI3b»

63 CreneHb OKUCTCHUS 1 bubnmuoteka [{OK https://m.edsoo.ru/00adae28

64 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmuoreka I{OK https://m.edsoo.ru/00adb076

65 OKHCIUTENN U BOCCTAHOBUTEIH 1 bubnuoteka [{OK https://m.edsoo.ru/00adb076

66 BIIP/T'ogoBast KOHTpOJbHAs paboTa 1

67 PesepBHblil ypok. O60011€HNE U CUCTEMAaTH3alHsl 3HAHUH 1 bubnuoreka L{OK https://m.edsoo.ru/00ad9cb2

68 PesepBHeIil ypok. O000IIEHHE U CUCTeMAaTHU3aIHs 3HAHHUA 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

*Yyer paboueil mporpaMMbl BOCITUTAHUS

9 KJIACC (68 uacoB)

Koy
Ne DJIeKTpOHHbIe Hu(poBbIe 00pa3oBaTelIbHbIE
o/ Tema ypoxka €CTBO eCVDEL
4yacos peeyp

IIepnonnueckuit 3akoH. Ilepuonnueckas cucremMa XMMUYECKUX

1 proa pros 1 BuGnnorexa LIOK https://m.edsoo.ru/00adb59e
anemenToB /1. I. Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX JIEMEHTOB

2 p 1 bubnuoreka [{OK https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX BEIIEeCTB bu6muoreka L{OK https://m.edsoo.ru/00adb7e2
Bunbl xuMudecko CBA3HM U TUIIBI KPUCTAIIIMYECKUX PEIIETOK 1 bubanorexa LHOK https://m.edsoo.ru/00adbac6

5 KontponbHas padora Nel no teme «IloBropenue u yriyoneHnue 1
3HAaHWH OCHOBHBIX Pa3ZeioB Kypca 8 Kiacca»

6 Knaccudukanys XuMHUecKUX peakiuii o pa3Iu4HbIM MPU3HAKAM 1 bubnmnorexa LHOK https://m.edsoo.ru/00adbcb0
[TonsTHE O CKOPOCTH XMMHUYECKOH peakuuu. [IoHATHE 0 TOMOTEHHBIX U

7 P peartl 1 bubmuoreka [{OK https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEAKIHIX
[TonsiTre o XxuMu4yeckoM paBHOBecHH. PaKTOPbI, BIUSAIONINE HA

8 CKOpPOCTb XMMHUYECKOW PEAKIUHU U MOJIO0KEHUE XUMHUUECKOTO 1 bubnmnoreka [{OK https://m.edsoo.ru/00adc28c
paBHOBECHS

9 OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH 1 bu6muoteka [{OK https://m.edsoo.ru/00adcade
Teopust snexTponuTHaeckoi qucconnanuu. CUiabHbIE U clladble

10 P P A Hat 1 bubmuoreka [{OK https://m.edsoo.ru/00adcd68
AJEKTPOJIUTHI

11 Honnble ypaBHEHUsI peaKIuii 1 bubnuoteka [{OK https://m.edsoo.ru/00add448
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XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAHHI B CBETE MPEACTABICHUM

12 N bu6nuoteka LIOK https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUH 00

13 : pet Bu6morexa LIOK https://m.eds00.ru/00addsh?
ANEKTPOIUTUIECKON TUCCOIIUAITUU

14 [TonsTHe 0 ruapoIM3ecoei bu6nmoteka IIOK https://m.edsoo.ru/00add9d4

15 O0o00111eHrEe U CHCTEMATHU3aLUs 3HAHUI bu6nuoteka LIOK https://m.edsoo.ru/00addd12

16 [IpakTuueckas paborta Ne 1. «PermieHne skCriepruMeHTaIbHBIX 32124 bubnmnoreka LJOK https://m.edsoo.ru/00addbfa
KonTponbras pabora No2 1o TeMe «DIeKTPOIUTHIESCKAS

17 P P P Bu6morexa LIOK https://m.edso.ru/00addecO
nucconuanus. XHuMHUECKHUE PEaKIIUH B pACTBOPAX»
OO6m1as XxapakTepucTHKa rajJoreHoB. XMMHUYECKHE CBOMCTBA HA

18 it XaparTep Bu6moreka LIOK https://m.edsoo.ru/00addfe2
puMepe XJiopa
XnopoBoaopoa. CoJisiHast KUCII0Ta, XMMHUYECKHE CBOMCTBA, TIOJIYYCHHE,

19 POBOZIOPOA i bubnuoreka I{OK https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[TpakTuueckas padota Ne 2 o teme «llomydeHue consiHON KUCIOTHI,

20 . . bu6mmoTteka I1OK https://m.edsoo.ru/00ade348
U3y4YCHHE € CBOWCTBY
Brruucienus mo ypaBHEHHUSIM XUMHUYECKUX PEAKIIMMA, €CJIU OJIUH U3

21 P peartt s bu6mmoTteka I1OK https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

22 OOmast xapakTepucTHka 31eMeHToB VIA-rpymnisl bu6muoreka L{OK https://m.edsoo.ru/00ade64a
Annorponnabie Moaudukaiuy cepbl. Haxoxaenue cepol 1 e€

23 P . Auica p N A P bubmmoteka IIOK https://m.edsoo.ru/00ade64a
COCITMHEHHH B MPUPOIC. XUMUICCKUE CBOWCTBA CEPhI

24 CepoBogopo/, ctpoeHue, Gpu3nIecKrue 1 XUMUIECKUE CBOMCTBA bubnmnoreka [{OK https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa, (U3HUYECKHE U XUMHUECKHE CBOMCTBA,

25 A P p ¢ but6mmoreka [{OK https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYEeCKUE peakilny, JIeXKallue B OCHOBE IIPOMBIIIICHHOTO crioco0a

26 MOJIY4YEHUsI CEPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHNE OKPYKaroueit bu6mmoteka L{OK https://m.edsoo.ru/00adec8a
CpeIIbl COSTMHEHUSIMU CEPhI

27 Brrunciienne MaccoBOi 1071 BBIXOAA IPOIYKTA PEAKLIMU Bbu6nuoteka LIOK https://m.edsoo.ru/00adec8a
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OOm1ast xapakTepUCTHKA 371eMeHTOB VA-rpynmsl. A30T,

28 . bu6nuoteka LIOK https://m.edsoo.ru/00adeeab
pacrnpocTpaHeHue B pupoe, pusndeckre U XMMHUYECKUe CBOMCTBA
AmMmMuak, ero (pu3nMYecKre U XUMUUYECKUE CBOMCTBA, TIONy4YEeHUE U

29 npuMmenenue. [Ipaktuueckas padora Ne 3 o teme «llomydenue bubmmorexa LIOK https://m.eds00.ru/00adf004

P - 1P . p - yi https://m.edso00.ru/00adf180

aMMHaKa, H3y4eHUe ero CBONCTBY»

30 A3oTHas KUCI0Ta, e€ GU3NIECKHEe U XMMHUYECKHE CBOHCTBA bubnuoreka IIOK https://m.edsoo.ru/00adf306

31 KonTponbHas padoTa no marepuainy, npoiieHHomy B 1 mosnyroauu
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KQUeCTBE MUHEPATbHBIX

32* ynoOpeHnidi. XUMHUYECKOE 3arpsi3HEHHE OKPYKaIOIIen Cpeabl bubnnorexa LHOK https://m.edsoo.ru/00adf518
COCTUHEHUSIMU a30Ta
®ocdop. Oxeun docdopa (V) u pochopnas kucnora, pusnueckue u

33 $op A 11) Popa (V) u docop ¢ bu6nuoteka LIOK https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOICTBA, MOJIyYEeHHE
Hcnons3zoBanne GocdaToB B Ka4eCTBE MUHEPAIBHBIX yIOOPEHUM.

34 ocd . P YHOOP bu6mmoteka IIOK https://m.edsoo.ru/00adfc20
3arpsi3HeHue IpupoIHON cpenbl pocharamu
Yriepon, pacipocTpaHeHUE B IPUPOJIE, PU3NIECKHE U XUMHUYECKUE

35 . PO, Pactipoctp pupone, ¢ bubmuoreka I{OK https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcunsl yriaepona, ux (pusnveckre 1 XMMHUYECKHe CBOMCTRA.

36 ARl YTIEpOlL ¢ bubmuoreka [{OK https://m.edsoo.ru/00adfebe
DKoJornyeckre mpoodeMbl, CBsI3aHHbIE ¢ OKcuaoM yriiepoaa (1V)

37 VYronbpHas KUcoTa U €€ Cou bu6mmoteka IIOK https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o teme "llomydueHue yriieKuciaoro rasa.

38 P P ,},fq o bubnuorexa ILIOK https://m.edsoo.ru/00ae027¢
KauecTtBeHHas peakuus Ha KapOOHAT-HOH
[TepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O

39 P P B bubmuoreka I{OK https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia

40 Kpemuuii u ero coenunenus bu6muoteka L{OK https://m.edsoo.ru/00ae080a
[TpakTuueckas padbota Ne 5. Pemenne skcriepuMeHTaNbHBIX 33724 10

41 P . P P A bubmuoreka ITOK https://m.edsoo.ru/00ae0bf2
TeMe «BakHel1e HeMeTaTbl U UX COSTUHEHUSD)

42 Kontponbras padota Ne3 no teme «BakHelme HeMeTauibl U UX bubmuoteka [{OK https://m.edsoo.ru/00ae0el8
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COCANHCHUA»

O6ma;1 XapaKTEPUCTHUKA XUMHUYCCKUX 3JIEMCHTOB — METAJIJIOB.

43 Mertannuueckast CBsI3b U METAJUIMUECKAsk KpUCTAJIIIMYECKasl pelIéTKa. 1 bubmumoteka L{OK https://m.edsoo.ru/00ae103e
DuU3NYECKUE CBOKCTBA METAJIJIOB

44 XI/IMquCKI/If: CBOMCTBa METAJIOB. DJIEKTPOXUMUUECKUN Pl 1 Butmorexa LIOK https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
O6mue ciocoOb! moydeHus MmetauioB. CriiaBel. BerauciaeHwus mo

45 YPaBHEHUSIM XUMUYECKUX PEAKLUMI, €CIIM OJJUH U3 PEareHTOB 1 bu6nmoteka LIOK https://m.edsoo.ru/00ae1156
COJICPKUT TIPUMECH

46 [TonsiTHE O KOPPO3UM METAIIOB 1 bubnnorexa LHOK https://m.edsoo.ru/00ae1278

47 [IlenouHbIE METAILIBI 1 bubnuoreka [{OK https://m.edsoo.ru/00ael4b2

48 Oxcubl ¥ THAPOKCUIBI HATPUS U KU 1 bubnuoreka [{OK https://m.edsoo.ru/00ael4b2

49 [IlenouHO3eMENBHBIE METAILIIBI — KAJIBLUK U MarHui 1 bubnuoreka I{OK https://m.edsoo.ru/00ael15e8

50 Baxuerimme coeTMHECHUS KaTbITHUs 1 bu6mmoteka I1OK https://m.edsoo.ru/00ae15e8

51 O06o001IeHre U CUCTEMaTU3aIMA3 HaHUIA 1

52* JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS 1 bubanorexa LHOK https://m.edsoo.ru/00ae1886

53 HpaKTI/I‘leCK':d}I pabota Ne 6 o Teme "YKECTKOCTH BOJIBI U METOJIBI €€ 1 BuGmorexa LOK https:/m.edsoo.ru/00ae1ae8
YCTpaHECHHS

54 AJFOMUHMI 1 bubnuoreka ITOK https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe CBONCTBA OKCHIA U THUIPOKCHA 1 bu6muoreka [{OK https://m.edsoo.ru/00aelc64

56 Keneso 1 bubmuoreka [{OK https://m.edsoo.ru/00ae1d86

57 Oxcupl, ruapokcuanl u coin xenesa (1) u sxenesa (111) 1 bubmuoteka [{OK https://m.edsoo.ru/00ae35e6

58 O06001IeHre U CUCTEMaTU3aIKs 3HAHUH 1

59 HpaKaneCKasf pabota Ne 7. Pemenue skcriepuMeHTAIbHBIX 3a7a4 M0 1 Bu6morexa LIOK https://m.edsoo.ru/00ae3de8
TeMe «BakHelre MeTalTbl U UX COSTMHCHUSY

60 Brrunciienus 1o ypaBHeHUSIM XMMHYECKUX PEAKIUI, €CIIU OJUH U3 1 bu6nunotexa LIOK https://m.edsoo.ru/00ae1750
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pCarcHTOB JaH B M30BITKE WU COACPIKUT NIPHUMECH. Brruncienus
MacCOBOM A0JIK BbIXOJa IMIPOAYKTa pCaKIuu

61 O06o01ieHne 1 cucTeMaTu3aus 3HaHUK 1
62 KontponbHas padota Ne4 o teme «BakHelIne MeTauIbl U UX 1
COETUHEHUS»

63* BemiectBa 1 Matepuanbl B IOBCEIHEBHOM KU3HU YETIOBEKA 1 bubnmoreka [{OK https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl 1 bubnmnoreka LHOK https://m.edsoo.ru/00ae4270

65 Ponb xumum B perieHny 3K0JI0IrMUECKUX IpodiemM 1 bubanorexa LHOK https://m.edsoo.ru/00ae4270

66 I'omoBast KOHTpOJIBHAS paboTa 1

67 PezepBHblil ypok. O0001IeHNE B CUCTEMAaTH3AIHS 3HAHU I 1 bubanorexa LHOK https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O600111I€HNE U CHCTeMAaTU3alHs 3HAHUMA 1 bu6nuoteka IIOK https://m.edsoo.ru/00ad9ch2
68

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

*Yyet paboueii mporpaMMbl BOCTIUTAHUS
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM
OBPA3OBATEJILHOM ITIPOI'PAMMBbBI

8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro N
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBOHaYaIbHbIC XUMUYECKUE TTOHITUSD)
pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSTHIl: aTOM, MOJIEKYJIa,
XUMHUYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOHAS M HEOTHOPOHAsA), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca,
11 MaccoBasi JI0JIsI XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUHU, MOJIIPHBIN
' 00BbEM, XUMHUUYECKass peakius, KilacCu(UKalUs peakuuid: peakuuu
COCJMHEHUS, PEAKLUU PA3JIOKEHUs, PeaKUUH 3aMelleHHs], peaKIUH
o0MeHa, 9K30- U SHJO0TEPMUYECKUE PeaKuy, TEIIoBO 3¢ ekt peakuuu,
pacTBOp, MaccoBasl J10Ji1 BellecTBa (MPOLIEHTHAs KOHLIEHTpalus) B
pacTBope
19 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUUECKUX TIOHATHH U
' PUMEHSTH 9TH MOHSITHUS IIPU ONUCAHUH BEIIECTB U MX NPEBPALICHUI
13 HCTIONB30BATh  XMMKMECKYIO CHMBOTHKY MIA COCTABICHHS bopmyn
BEIIIECTB M YPAaBHEHUH XMMUYECKUX PEaKIUii
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUSI MaccChl BEILIECTB, TOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HHsl, 3aKOHa ABOraapo
1.5 OTpeNIeNATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX
16 KJIaCCU(UIUPOBATh XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEINIOBOMY 3D (DEKTY)
17 BBIYUCIIATh OTHOCHUTENBHYIO MOJIEKYJSPHYI0O W MOJIIPHYIO MAacchl
BELIECTB
18 BBIUMCIISITH MAacCOBYIO JOJK0 XHMHUYECKOrOo JJIeMeHTa 10 (opmyie
COEIMHEHMUS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IO3HAHMUS — HaOJIO/IEHUE,
' U3MEepeHHne, MOICTUPOBaHUE, SKCIIEPUMEHT (peasibHbIN U MBICIEHHBIN)
2 ITo Teme: «BakHelIIMe NPEACTABUTEIN HEOPTaHUUYECKHUX BELIECTBY
51 pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKHUX MOHSATHUN: OKCHI, KHCIIOTa,
' OCHOBAaHHE, COJIb
29 ONpEAENATh NPHUHAUIEKHOCTh BEUIECTB K ONpPEIEIEHHOMY Kiaccy
coeMHEHuH 1o Gopmynam
2.3 KJIaCCU(UIIMPOBATh HEOPraHUYECKUE BEIIECTBA
24 XapakTepu3oBaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pasIMYHBIX  KJACCOB, MOJTBEPXk/Aasi  ONHCaHWE  IpUMEpaMHu
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Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOUIMX XUMHUUECKUX PEaKIIHi

2.5

MpPOTHO3UPOBATh  CBOMCTBA  BEHIECTB B  3aBUCUMOCTH  OT  HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXKHOCTU MPOTEKAHHUS XUMHUYECKUX
IIPEBpAICHHUI B Pa3JIMYHBIX YCIOBUSIX

2.6

ClIeZIOBaTh  TpaBWJIaM  TIOJb30BAHUS  XHMHUYECKOH  MOCYHIOH |
7a00paTOpHBIM O0OPYAOBAaHUEM, a TaKKe TMpaBWJIaM OOpalIeHUs C
BEIICCTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMU 10 BBITIOJHEHUIO
7a00paTOPHBIX XWMHYECKUX OIBITOB IO TIOJIYYCHUIO M COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOIOpOJAa W KHCIOPOJa), MPHUTOTOBJICHUIO
PacTBOPOB € OMNPEIEIEHHON MacCOBOM J0JIEM paCTBOPEHHOIO BEILIECTBA,
TUTAHUPOBATH " MIPOBOIUTH XUMHUYCCKHE IKCIIEPUMEHTHI
[0 pAacO3HABaHUIO PACTBOPOB MIEJIOYEH M KHUCIOT C IOMOIIBIO
WHAUKATOPOB (1akmyc, heHondTarernH, MeTHIOPAHK U IPYTHe)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIu

I[To Tteme: «llepuonmueckuii 3akoH u Ilepumoauyeckas cucrema
xumudeckux anemeHToB JI. U.  MenaeneeBa. CTpoeHue aToOMOB.
Xumnueckasi cBi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI)

3.1

PACKpbIBATh CMBICII OCHOBHBIX XHWMHWYCCKUX IMOHSTHM: AApO aroma,
BHCKTpOHHBIﬁ clIou aToMa, aTOMHa:d Op6I/ITaJ'H:, paauyc aroma,
XUMHUYCCKass CBA3b, IIOsIpHAd MW HCIOJIPpHAsA KOBAJICHTHAA CBA3b,
SJICKTPOOTPULATCIIBHOCTb, NOHHAA CBA3b, HOH, KATUOH, AHUOH, CTCIICHb
OKHCJICHHUA

3.2

KHaCCH(bHHHpOBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONKCBHIBaTh M XapakTepu3oBaTh TaOmmuHyro (opmy Ileproanyeckoit
CHCTEMBl XHMHYECKHX OJIIEMEHTOB: pa3inyaTh TOHSATHS <«TJIaBHAs
noarpynna (Arpynmna)» u «rmobounas noarpynna (brpymmna)», «manbie»
U «O0JIBLINE) TEPHOABI

3.4

packpeiBaTh cMbicn  [lepunonnueckoro 3akonHa J[.M. Menneneesa:
ACMOHCTPUPOBATL IMOHMMAHUC nepnonnqecxoﬁ 3aBUCUMOCTH CBOMCTB
XMMHUYECKHX AJIEMEHTOB OT UX MoJioKeHus B [lepronnueckoi cucreme

3.5

COOTHOCHUTB 0003HaYEHHU, KOTOpBIE UMEIoTCS B Tabnuue
«Ilepnognyeckas cuctema XxuMudeckux 3yeMeHToB J[.M. MenneneeBa» ¢
YHUCJIOBBIMA  XapaKTEPUCTUKAMU  CTPOEHUS aTOMOB  XMMMYECKHX
AJIEMEHTOB (COCTaB M  3apsj  sAApa, o0Illee YHCIO 3JIEKTPOHOB
U pacIpeielIeHHe UX 10 3JEKTPOHHBIM CIIOSIM)

3.6

onpeacIsATbG CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCIUHCHUAX

3.7

OnpeACIIAATb  BUL XUMHYECKOM CBS3H (KOBaJ'IeHTHaH n I/IOHHa}I)
B HCOPIraHMYCCKUX COCAMHCHUAX

9 KJIACC
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Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

ITo Teme: «BGH_IGCTBO 1 XUMHUYCCKaAd pCakusi»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IOHSTUH: PacTBOD,
AIIEKTPOJIUTHI, HEDJEKTPOIUTHI, DJICKTPOIUTUYECKAs JUCCOLMALNS,
peaKuu HOHHOTO OOMEHa, KaTalu3aTrop, XUMHYECKOe paBHOBECHE,
oOpaTuMble u HEoOpaTUMbIe peaxkuuu, OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE  pPEAKIUU,  OKUCIUTENb,  BOCCTAHOBHTEIIb,
OKHCJIEHUE U BOCCTAHOBJICHHE, AIJIOTPOTIHS, aM(pOTEepHOCTb,
XUMHUYECKasi  CBsI3b  (KOBaJieHTHas, HMOHHAs, MeTaJTM4ecKasi),
KpUCTAJUTMYECKasi peliéTKa, CIIaBbl, CKOPOCTh XUMUUYECKOU peaKliuu

1.2

HIUIIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XWMHYCCKUX MOHATHH U
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJISITh YPABHEHMSI AJIEKTPOJIMTUYECKOW JHUCCOLUAIMM KHCIIOT,
LIeJI0YE M COJIeH, IIOJHBIE M COKPAIEHHBIC YPABHEHUs pPEAKLUN
HMOHHOTO 0OMEHa

14

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX DPEaKIIHiA
MIOCPEJICTBOM COCTABJICHUSI SJICKTPOHHOTO OaJlaHCca ITHX peakluil

1.5

IIPOBOJIUTH PACYEThI 10 YPABHEHHUIO XUMUYECKOU peaKIuu

IIo Temam: «HemeTtamnsl M HMX coeguHEHHS» M «MeTalibl U HX
COCAMHCHU A

2.1

XapaKTepu30BaTh (OMHMCHIBATH) OOIIME W CrIeNU(UISCKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEPXKAas OINNUCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIi

2.2

COCTAaBJIATL YPAaBHCHUA peaKHI/IfI, MOATBECPKAAIOIIUX CYHICCTBOBAHUEC
TeHETHYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XUMHYECKUX TMPEBPAIIEHUN B Pa3IUYHBIX
YCIIOBHSIX

2.4

cleoBaTh MpaBWjaM  MOJB30BAaHUS  XMMHUYECKOW TMOCYIOH U
1a0opaTOPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBuUjaM oOOpalieHus: ¢
BCIICCTBAMH B COOTBCTCTBHMHM C HHCTPYKIUUAMH II10 BBIIIOJIHCHUIO
1ab0paTOPHBIX XMMHUYECKUX OMBITOB MO TOIYYEHUI0 M COOMpaHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YIIIEKUCIIOTo Ta3a)

2.5

NPOBOJUTH  PEAKIWH, MOJTBEPKAAIONINE KAaueCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pACIIO3HABATh ONBITHBIM IYTEM XJIOPHI-,
Opomua, momua, kapOoHaT, (ocdar, cuIuKaT, cyiabpaT, THIPOKCHI-
MOHBI,  KAaTHOHbl  aMMOHMs, MOHBl  HW3yYEHHBIX  METaJUIOB,
MPUCYTCTBYIONIHME B BOJHBIX paCTBOPaX HEOPTaHWYECKHX BEIIECTB

ITo Teme: «XHUMHsI U OKPY:KAIOIIIAsL CPENA»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMuueckux nonsatui: I1IJIK Bemectsa;
KOppO3Hsl METAJUIOB

3.2

NPUMCHATE OCHOBHBIC OICpalvn MBICJINTETbHOM JCATCIIBHOCTH —
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Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

aHaJIM3 M CHUHTE3, CpaBHEHME, OO0OOIICHME, CHCTEMaTH3aluIo,
BBISIBJICHUE IIPUYUHHO-CIICCTBEHHBIX CBSA3€H — JUIS U3Y4YECHUS CBOMCTB
BEUICCTB M XMMHMYECKHX PEAKIHM; €CTCCTBEHHOHAy4YHbIE METObI
NO3HAHUS — HaOJIOIEHUE, U3MEPEHUE, MOJICINPOBAHUE, IKCIIEPUMEHT
(peasibHBIN M MBICIIEHHBII)
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8 KJIACC

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponb XMMHUM B JKM3HH 4Y€JIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemectBa. dusnueckue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHHE
BEIIECTB

1.2

ITonsatue o METOAaX IMO3HaAHUA B XMMUH. Yucrtoie BCIICCTBA U CMCCH. Croco0sb1
pas3aeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumudeckre 3yeMeHThl. CHMBOJBI  XHUMHYECKUX
3JICMCHTOB. HpOCTHC H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’IGKYJ'IHpHOG YUYCHUC

14

Xumnueckas ¢popmyina. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemiecTB.  OTHOCHTENbHAass ~ aTOMHas — Macca.
OTtHocuTenbHas MOJIEKyJIIpHas Macca. MaccoBasi 40151 XMMHUYECKOTO DJIEMEHTa
B COCAMHEHUU

1.5

KommuectBo BemectBa. Moisib. MossipHass macca. B3anMocBsi3p KOJMYECTBa,
Macchl M YUCJIAa CTPYKTYPHBIX €IUHHI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKHUX COCTUHEHHIM

1.6

Ou3nyeckue U XUMUYECKHE SIBICHUS. XUMUYECKass peakuus U e€ MpU3HAKU.
3aKoH COXpaHEHHs MacChl BeleCTB. XUMUUeckue ypaBHeHus. Kinaccudukanms
XUMHUYECKHUX peakiuii (COeTMHEHMs], pa3JI0KEHUs, 3aMellleHusl, O0MeHa)

1.7

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH MOCY/I0H, C MpaBUIaMH
pabotel B JabopaTopur W mpuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opyIOBaHUEM, H3y4eHHE M ONHCaHUue (U3UYECKHX CBOHCTB 00pa3IoB
HEOPraHMYeCKUX BEUIECTB, HaOioJeHne (U3NYeckux (IUIaBJICHHE BOCKa,
TasiHUE JIb/Ia, PACTUPAHHE caxapa B CTYINKE, KUTICHUE M KOHJEHCAIIUS BOJIbI) U
XUMAYECKHX  (TOpeHHe CBEeYH, MPOKAJUBAHWE MEIHOM  IMPOBOJIOKH,
B3aUMOJICHICTBHME Mella C KHCJIOTOW) SBJIEHWUM, HAOIOJIEHUE W OINUCaHUE
MPU3HAKOB TMPOTEKAaHWsS XUMHUYECKHX peaknui (pa3lokeHue caxapa,
B3aMMOJICHICTBHE CEpHOW KHCIOTHI C XJOPUAOM Oapus, pasloKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEMCTBHE Kele3a C paCTBOPOM
conmu meau(Il), mzydenne crocoOoB pasjeneHus cmecei (C MOMOIIbI0 MarHuTa,
¢buabTpOBaHUE, BBHIMAPUBAHUE, AUCTUIULIMS, Xpomarorpadus), MpOBEIACHHE
OYMCTKM TIOBapeHHOW CONM, HAONIOJIeHWEe U OMNHMCAaHUE pEe3yJIbTaTOB
MIPOBEJICHUS ONBITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS! MAacChl, CO3/IaHUE
Mojieniel MOJIeKy (1IapOCTEP>KHEBBIX)

Baxwueiinue MMPEACTAaBUTCIN HCOPraHNYICCKUX BCIICCTB

2.1

Bo3nyx — cmecwk razoB. CocraB Bo3zmyxa. Kucnopon — 3JI€eMEHT W MPOCTOE
BemecTBo. HaxoxaeHue kuciopona B mpupoje, GU3HUECKHE U XUMHYECCKUE
cBoiicTBa (peakiuu ropenus). Oxcunabl. [Ipumenenune kucmopoaa. CrocoOsl
MOJIy4eHUsl KHUCJIOpoJa B JIa0OpaTOPUU U TPOMBIILIEHHOCTH. KpyroBopot
Kuciopoa B mpupojie. O30H — aJoTporiHas MoudUKaIMs KUCI0poa
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Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

2.2

TeroBoit 3¢ ekt xumuueckol peakiuu, TePMOXUMHUECKUE YPABHEHUS, 3K30-
U DHJIOTEPMUYECKUE pPEeaKIMU. TOMIMBO: yrojb U METaH. 3arpsA3HeHHUE BO3yXa,
yYCUJICHHE TApHUKOBOIO 3(ppexTta, pazpylieHne 030HOBOTO CI0si

2.3

Bogopon — snement u mpocroe BemiectBo. Haxoxaenue Bojaopoja B MPHUPOJIE,
(¢u3nYecKe W XUMHYECKHE CBOWNCTBA, IMPUMEHEHHE, CHOCOOBI TIOTYYCHUS.
Kucmorte! 1 conu

2.4

Mousipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

Odusnyeckue CcBoMcTBa BOAbl. Boma kak  pactBoputesib.  PacTBOpBI.
Hacelliennpie 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBasg nons BewmiectBa B pacTBope. XHMHYECKHME CBOMCTBAa BOJIBI.
OcHoBaHus. Ponbs pacTBOpOB B MpUpoj€ M B KHU3HU 4enoBeka. Kpyroeopor
BOJABIl B TMpUpOAE. 3arpsA3HEHUE NPUPOAHBIX BoA. OXxpaHa U OUYMCTKA
MIPUPOIHBIX BOJI

2.6

Knaccudukanms Heopranmueckux coeauHeHuid. Oxcuabl. Kimaccudukamms
OKCHJIOB: cosieoOpasyrone (OCHOBHBIC, KHCIIOTHBIE, aM(OTEpHbIE) U
HeconieoOpasyromue. Homenkmarypa okcuaoB. DU3NYECKHE M XUMHUYCCKUE
cBolicTBa okcu10B. [TosrydeHue okcuaoB

2.7

OcHoBanus. Knaccudukanus ocHOBaHMM: IIEIOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHOBaHMi. PU3MYECKUE U XUMUYECKUE CBOMCTBA
ocHoBanuil. [lomydyeHne ocHoBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknarypa kuciot. dOusudeckue u
XUMHYeCKHe cBoiicTBa KuciaoT. Pgan aktuBHoctn MertaiuioB H.H. bexerosa.
[TonyyeHnue KUCIO0T

2.9

Comu. Homenknatypa coneil. dusnyeckue U XMMHUYECKHE CBOMCTBA COJIEH.
[Tony4yenue coiuen

2.10

I'enermueckas CBA3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX COGI[I/IHeHl/If/'I

2.11

XHAMHMYECKUN  DKCIIEPUMEHT: KAauyeCTBEHHOE OIPENEIICHHE  COACpPKAHUsA
KHUCJIOpO/Aa B BO3IyXe, IMOJy4eHHE, COOMpaHHe, paclio3HaBaHHWE U HU3y4YCHHE
CBOWCTB KHCJIOpO/a, HAOMI0IeHNe B3aUMOJCHCTBUS BEIECTB C KUCIOPOJIOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus] ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3llaMi OKCHUJIOB W OINMCAaHME WX CBOWCTB, TOJy4YE€HHUE, COOMpPAHHE,
pacro3HaBaHMe M M3y4YEHHE CBOWCTB BOJOpoAa (TOpeHHe), B3aUMOACHCTBHE
Bostopoia ¢ okcuaoM Meau(Il) (Bo3MOXKHO MCIONB30BaHUE BHIEOMATEPUAIIOB),
HaOmo/leHne O00pa3loB  BEHIECTB KOJIMYECTBOM 1 MOJib, HCCIIE€AOBaHUE
OCOOCHHOCTE pacTBOPEHHUs BEUIECTB C Pa3IU4YHON pPacTBOPUMOCTBIO,
[IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM IOJIEH pacTBOPEHHOIO
BEIIECTBA, B3aUMOJICMCTBUE BOJABI C MeTalaMM (HaTpueM U KaJbLUeM)
(BO3MOXKHO HCHOJb30BaHHE BUAEOMATEpUAIOB), OIMPEICIIEHUE pPacTBOPOB
KHCIIOT U Iesloueld ¢ TOMOINbI0 HMHJMKATOPOB, HCClIeAoBaHHE 00pa3LoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJIEHHE W3MEHEHHUs
OKpPAacKM WHJIMKATOPOB B pacTBOpax KHUCIOT M  IIEJNOYEH, H3ydeHHUe
B3aumoeiictBus okcuna meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KHCIOT C
METaJUIAMM, PEaKIIUH HEUTpaIN3aliH, ITOJy4YeHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO METaula JPYTMM W3  pacTBOpa COJM, PELIECHUE
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SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHellue KIacchbl HEOPTraHMYECKUX
COEIUHEHUN)

[lepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHYECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTCJIbHBIC PCAKIINN

3.1

[TepBble MOMBITKH KJIACCU(PUKAIMA XUMHYCCKUX dlieMeHTOB. [loHsTHEe O
IPYIIAaxX CXOAHBIX JJIEMEHTOB (ILICIOYHBIC W MICJTOYHO3EMEIbHBIC METaJLIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpbIE O00pa3yloT amdQoTepHbIe
OKCHUJIbI ¥ TUAPOKCHUIBI

3.2

Ilepuognueckuii 3akoH. Ilepumonmyeckas cucreMa XUMHUYECKHX DIIEMEHTOB
J.1. MenneneeBa. Kopotkonepuoanas u juHHONIEproaHas Gopmser [lepuoau-
YECKOM cucTeMbl xuMuueckux dnemeHToB J[.M. Menneneesa. Ilepuonsl u
rpynibl. PU3MYECKUN CMBICH IOPAJKOBOIO HOMEpA, HOMEPOB IIEpUONA U
IPYIIIBI 2JIEMEHTA

3.3

Crpoenune atromoB. CocTaB aToMHBIX siaep. M3oronsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XMMHYECKUX DJIEMEHTOB
Ilepuonuueckorn cucremsl .M. MenneneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTa Mo ero nosoxkenuto B [lepuognyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METal-
JUYECKUX W HEMETAJUTMYECKUX CBOMCTB MO TpyHmaMm U MepuojaM. 3HAYCHHUE
[Tepuonuueckoro 3akoHa u [leproanueckoit CuCTEMbl XUMUUECKUX AJIEMEHTOB
JUIsl pa3BUTHs HayKu U nipakTuku. J[.M. MeHieneeB — yu€Hbli U rpakJlaHuH

3.5

Xumuueckasi cBs3b. KoBaneHTHast (moyisipHas ¥ HEMOJISIpHASs))  CBSI3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHYECKUX JIeMeHTOB. MoHHas CBs3b

3.6

Crenenp okuciaeHus. OKUCIUTEILHOBOCCTAHOBUTEIBHBIC pPCaKknuu. HpOHCCCH
OKHCJICHUS U BOCcCTaHOBJIeHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OSKCHEPUMEHT: U3yuyeHHe oOpa3loB BEIIeCTB METaIOB U
HEMETAJUIOB, B3aUMOJEUCTBUE TUAPOKCHAA LUHKA C pacTBOpPAaMH KHUCIOT U
LIEJI0YEH, MPOBEIECHUE OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peakluil (ropeHue, peakliuu pa3yioKeHUs, COETUHEHMs])

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

BenectBo 1 xummndeckas peakuus. [Toropenue

11

Ilepuognueckuii 3axkoH. Ilepumonmyeckas cucreMa XUMHUYECKHX DIIEMEHTOB
J.1. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB TMEPBbIX TPEX NEPUOAOB, Kaaus, KalbLHUs M HUX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHHEM 3jeMeHTOB B [lepmoanueckoit
CHCTEME U CTPOEHHEM HX aTOMOB

1.2

CtpoeHue BemecTBa: BUIbI XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMUYECKHUX

33




Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

pEeETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKI
U BUJa XUMHUECKoi cBsa3u. Knaccudukanus n HoMeHKIaTypa HEOpraHMIECKUX
BELIECTB (MEXIyHApOAHAas U TpUBUAIbHAsA). XUMUYECKUE CBOMCTBA BEILECTB,
OTHOCAILMXCSA K pa3JIMYHbIM  KJjaccaM  HEOPraHWYECKUX  COEJIMHEHUH,
I€HETUYECKas CBSA3b HEOPTAHUYECKUX BELIECTB

1.3

Knaccugukanus XUMUYeCKUX peakIuiil o pa3IuuHbIM MTpU3HAKaM (110 YHCITYy U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
U3MCHEHUIO CTENICHEH OKUCICHHS XUMHYECKHX DJIEMEHTOB, IO 00paTHMOCTH,
[0 y4YacTHIO KaTajuu3aropa). OK30- M  JHIOTEPMHYECKHE pEaKInH,
TEPMOXUMHUECKUE YpaBHEHUs. [IoHATHE O CKOPOCTH XMMHUYECKON PEeaKLIuu

14

[Tonsarue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusx. [lonsarue o
TOMOTEHHBIX U TeTepOreHHBIX peakuusx. [IoHsATHEe 0 XMMUYECKOM PaBHOBECHH.
dakToppl, BIMAIONIME HA CKOPOCTh XWMHUYECKOH pEAaKIUU U TIOJIOKCHHE
XHUMHAYECKOTO paBHOBECHS

1.5

OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JICKTPOHHBIA  OallaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakiuu. CocTaBieHHE  YpaBHEHHM
OKHCJIINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ C HUCIIOJIB30BAaHUEM MCTOda
9JIEKTPOHHOTO OajaHca

1.6

Teopus 3M€KTPOIUTUUECKOW TUCCOLMALMU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3M IuUCCOLMALMU BEIIECTB C PA3IMYHBIMU BUAAMHU
XUMHYECKOH cBsi3u. CrerneHb nucconnanud. CHIbHBIC U C1a0bIe JIEKTPOJIUTHIL.
Peakniuu monHoro o6meHa. YcCloBHsI NMPOTEKaHMs PEAKIMl HOHHOTO OOMEHa,
MOJIHBIE M COKpAlllEHHbIE HOHHBIC ypaBHEHMsS peakiui. CBONCTBAa KHCIIOT,
OCHOBaHMN U coJeill B CBeTe TMpeAcTaBiIeHUl 00 HSIEKTPOIUTHUECKOM
nuccounanuu. KauecTBeHHbIe peakini Ha HOHBI. [[oHSATHE 0 THAPOIU3E CoJIe

1.7

XI/IMI/ILIGCKI/Iﬁ 3KCHepI/IMCHTI O3HAKOMJICHHUEC C MOJICIISIMU KpI/ICTaJ'IJ'II/I‘-IGCKI/IX
PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB W HEMeTayuloB (rpaduta u
arMasa), CJIOXKHBIX BEIIECTB (XJIOpUJa HATpUA); UCCIENOBAHUE 3aBHCHUMOCTH
CKOPOCTH XUMHYECKOW peaklMH OT BO3JEHCTBUS pa3IuYHbIX (DAKTOPOB;
WCCIICJIOBAHUE  DJICKTPONPOBOAHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JTUCCOITMAITMN  KHCJIOT, IIEeJIoYer W coyied (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHANIOB); MPOBEIEHUE OMNBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHHUS peakIuii HOHHOTO oOMeHa (00pa3oBaHME OcajliKa, BBIICIICHHUE ra3a,
o0Opa3oBaHH€E BObl); OMNBITOB, WJUIIOCTPUPYIOLIMX HPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEaKIUil (FOpeHHe, PeakIy Pa3ioXKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIECTB C TIOMOIIbIO KaYeCTBEHHBIX peaKInit
Ha HMOHBI, peHIeHI/IC SKCHCpI/IMeHTaHBHBIX 3a1a4

HemeTamisl 1 UX COeIUHEHUS

2.1

OO6mass xapaktepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHre u pu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XWUMHUYECKHME CBOWCTBA Ha MOpUMEpe XJopa
(B3auMoielicTBUE C MeTajulaMd, HeMeTaJUlaMH, IeJIoyamMu). XJIOPOBOIOPO/I.
ConsiHast KUCI0Ta, XMMUYECKUE CBOWCTBA, MOJIyYeHUE, IpUMEHeHue. JlelicTBre
XJIOpa M XJOPOBOJIOPOJIa HA OPraHW3M 4ejoBeKa. BakHelne XJI0puiibl U UX
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HaXO0XJACHUC B IIpUPOAC

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeNeHH OKuciaeHus. CTpoeHne u pU3nIecKrue CBOMCTBa
MPOCTBIX BEHIECTB — KHUCIOpPOJa M cepbl. AJIOTPONHbIE MOAUUKALUN
KHCIIOpo/la U cepbl. XUMHUYecKHe cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHUE,
¢usnveckue W XUMHUYecKue cBorcTBa. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHUCJIOTHBIX OKcHJoB. CepHasi KHCIOTa, (U3NYECKUE M XUMHUYECKHE CBOICTBa
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT M CelUpUYECKUE). XUMUUECKHUE
peakiuu, Jekalye B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJy4YeHUs CepHOU
kucioThl. [Ipumenenue. Conn cepHOW KHUCIOTHI, KaYeCTBEHHAs peakUus Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COeIUHEHUN B mpHUpo]e. XUMUYECKOES
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €ro MpeA0TBpaIlleHuUs

2.3

OOmiast xapakTepucTHKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHble CTENEHU OKUCICHUsS. A30T, paclpocTpaHEHHE B
npupoje, pusnueckue 1 XuMudeckue cBoiictsa. Kpyrosopor a3ora B npupoze.
AmMHaK, ero pu3n4Yeckue U XMMUYECKHEe CBOMCTBA, [TOJyYeHUE U IPUMEHEHHE.
Conu aMMOHMS, UX (QU3NYECKME M XUMHUYECKHE CBOWCTBA, IPHUMEHEHHUE.
KauecTBeHHast peakuusi HA MOHbI aMMOHHMS. A30THAasA KHUCIJIOTA, €€ MOJTYyYEHHE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak IpeaCcTaBUTENs Kiacca
KUCIOT M crenuduueckue). Mcnonb3oBaHue HUTPATOB U cojiell aMMOHMS B
KAuecTBE MUHEPAJBHBIX yI100peHui. XUMUYECKOE 3arpsi3HEHNUE OKpY Karolei
Cpelbl COeAMHEHUSIMU a30Ta (KMCIOTHBIE JOXAU, 3arpsi3HEHUE BO3/yXa, IIOYBBI
1 BOJJOEMOB)

2.4

®docdop, annorponHsle MoauduKauu gocdopa, puzNUEcKre U XUMUUYECKHE
ceoiictBa. Oxcun dochopa(V) u dochopnas xucinora, Quznueckue u
XMMUYECKHe CBOMCTBa, moiydeHue. Mcmonb3oBanue (ocdaroB B KauecTBe
MHUHEpAJIbHBIX YA00peHHit

2.5

Obmass xapakrtepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTpOCHUS
aTOMOB, XapakTEpHbIE CTENEHW OKUCIEHHUS. YTIIEpPOA, aJUIOTPOITHBIC
MOJIUGUKAIMK, paclpoCTpaHEHHE B TNpUpoAe, (U3NYECKHEe U XUMHYECKHE
cBoiicTBa. Ancopobuus. Kpyrosopot yriaepona B npupoje. OKCuabl yriepoaa,
ux (1)I/I3I/I‘-I€CKI/IG U XHUMHYECCKHEC CBOﬁCTBa, I[CﬁCTBI/IG Ha JKHUBBIC OpPraHU3MBbI,
IMOJIYYCHHEC U TIPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’I€MI>I, CBA3aHHBIC C OKCHUIOM
yrnepona(IV); rumoreza riao0anpHOro MOTEIJICHMsS KJIMMaTa; MapHUKOBBIN
spdexT. YrompHas KuciaoTa W €€ cond, UX (U3NYECKHEe M XMMHUYECKHe
CBOICTBa, Moly4eHHe M npuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHaT-
nonsl. Mcnonp3oBanne Kap6OHaTOB B 6BITy, MCIUIHWHE, IIPOMBIIIJICHHOCTU U
CEJIbCKOM XO35ICTBE

2.6

[lepBoHauabHBIE TMOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHUSAX
yriaepojga (MeTaH, 3TaH, STWIEH, AaleTWIEH, 3TaHOJ, IJIMLEPHH, YKCYCHas
kucnora). x coctaB u xumuueckoe ctpoeHue. lloHarue o Ouonmormyecku
BaXHBIX BEIIECTBAX: JKHMpax, Oeikax, yrieBoJax — M HX pPOJM B IKU3HU
4yesoBeKa. MarepuaJbHOE  €IMHCTBO OpPraHHMYECKUX M HEOPraHMYECKHX
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COETUHEHUN

2.7

Kpemuuii, ero Qu3nMueckue ¢ XUMHUYECKHE CBOWCTBA, IMOJIIyYCHHE U
npuMmenenne. CoenuHeHUsT KpeMHUs B mpupoje. OOmue mpeacTtaBieHus o0
okcuae kpemausA(IV) u kpemuueBoi kuciote. CHIMKaThI, KX HCIOJb30BaHUE B
ObITY, MEIMIIMHE, TPOMBIIUICHHOCTH. BaxkHele cTpouTeNbHbIE MaTepHallbl:
KepaMuKa, CTEKIIO, IIEeMEHT, OeToH, xene300eroH. [IpoOiieMbl OGe3zomacHOro
WCII0JIb30BaHUSI CTPOUTENIHHBIX MAaTEPHAJIOB B MOBCETHEBHON KU3HHU

2.8

XUMHUECKUI 3KCIEPUMEHT: H3ydeHHe OOpa3lloB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KMCJIOTBI; IIPOBEICHUE KAaUYECTBEHHBIX PEAaKLMHA Ha XJIOPHU[-
HMOHBl M HAOJIOJEHUE IPU3HAKOB HX IMPOTEKAHUS; OIbITHI, OTPAXKAIOIINE
¢u3nvecKre U XMMHUYECKHE CBOMCTBA raJIOTEHOB M UX COCIMHEHHN (BO3MOKHO
UCIOJIb30BAaHUE BUJEOMATEpPHAIOB); O3HAKOMIIEHHE C oOpa3laMu XJIOPUIOB
(rajloreHN1I0B); O3HAKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSIMHU
(BO3MOXHO HCIIOJIb30BAHUE BHUICOMATEPHAIOB); HAONIOACHUE Ipolecca
oOyTIIMBaHUsS caxapa IOj JeHCTBUEM KOHIEHTPHUPOBAHHON CEPHOM KHCIOTHI;
U3yuyeHHe XUMHUUYECKUX CBOMCTB pa30aBIEHHOW CEPHOM KHCIIOTHI, IPOBEICHHE
KayeCTBEHHOW peakuuu Ha cyiabhaT-uoH U HaOMIOeHue NpuU3HaKa eé
MPOTEKaHMS; O3HAKOMJICHHE ¢ (PU3MUYECKMH CBOMCTBaMHU a30Ta, hocdopa u ux
COE€IUHEHUI (BO3MOXXKHO HCIIOJIb30BAaHME BUJEOMaTepualioB), oOpa3uaMu
a30THBIX U (PoCcHOpHBIX yHOOpEeHMIA; oTyueHne, coOupaHue, paclo3HaBaHue u
U3Y4YEHHE CBOMCTB aMMHAaKa; IIPOBEIEHUE KAuyeCTBEHHBIX pEaKLHUH Ha HOH
aMMOHHS M ¢ochaT-uOH ¥ U3yYCHHE INPHU3HAKOB HMX NPOTEKAHUS, B3aUMO-
NeCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeEAbl0 (BO3MOXKHO
UCIOJb30BAHUE BHUJEOMATEPHAIIOB); M3y4YEHHE MOJAEIeH KPHCTAIIIMYECKUX
peméTok anmasa, rpaduta, (QyiepeHa; O03HAKOMJIEHHE C IPOLECcCOM
azcopOLUU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM
IIPOTHBOra3a; IOJIydeHHe, COOMpaHue, paclo3HaBaHHE U H3y4EHHE CBOMCTB
YIJIEKUCIOTO Ta3a; MpOBEIEeHHE KAayeCTBEHHBIX peakiuil Ha KapOoHaT- M
CWIMKAaT-HOHbl W HW3Y4YEHHE IPU3HAKOB HX IIPOTEKAaHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH; pELICHHE SKCIEPUMEHTATbHBIX
3aj1a4 1o TeMe «BaxHelne HeMeTauIbl U UX COSIUHEHUSI»

MeTannsl U1 UX COSINMHEHUS

3.1

OO01ast XxapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxenus B llepuogmyeckoil cucreme Xumudeckux dsneMeHtoB ..
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. Metamueckas CBs3b
U METaJUIMYECKas KpHUCTAUINYECKass pEIMIETKA. OJIEKTPOXMMHUYECKUN psif
HaIpsDKEHUH METaJUIOB

3.2

duznyeckue U XMMUYECKHE CBOMCTBA MeTauioB. O01ue crocoObl MoaydeHus
MeTauioB. [loHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTajib, 4yryH, AIOPATIOMUHUN, OpOH3a) U UX NMPUMEHEHHE
B OBITY U IPOMBIIIJIEHHOCTH

3.3

[Ilerounsle MeTaibl: nosIokeHUEe B llepuoanueckoit cucTeMe XUMUYECKHUX
anemenToB .M. MenneneeBa; CTpO€HHE UX aTOMOB; HaXOXJICHHUE B IIPUPOLE.
duznyeckne U XMMHUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U Kanusi). OKcHibl
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U TUAPOKCUIBI HAaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METAJIOB M HX
COE€IUHEHUN

3.4

IIlenoyHO3eMeNIbHBIE ~ METAUIBl MAarHUW W KajJblMH: TIOJOXKEHHE B
[lepuonuueckoit cucreme xumuueckux diemeHToB J[.M. Menzeneesa;
CTPOCHUE UX AaTOMOB; HaXOXKJACHUE B mpupoje. PU3NYecKue U XUMHUYECKHE
CBOWMCTBA MarHus M Kaiblius. Baxuelmue coeauHEHUs] Kajablus (OKCHI,
THJIPOKCHJI, COJN). JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHSHUS

3.5

AmoMuHU: TIoNIokeHWe B Ileprnonnyeckol cucTeMe XUMHUYECKUX SJIEMEHTOB
J.. MenneneeBa; CTpoeHHE aroMa; HaxoKleHue B mpupoje. duznyeckue u
XUMUYECKHUE CBOWCTBA aTFOMHUHUSA. AM(OTEpHBIE CBOHCTBA OKCHIA M THIPOKCH/IA
AJTFOMHHUS

3.6

Kenezo: nonoxenue B Ilepmonnueckold cuUCTEME XHUMHUUYECKHX 3JIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aTOMa; HAXOXKJICHHE B Ipupoje. Pusznueckue u
XUMHUYECKHUE CBOWCTBa >kene3a. OKcuabl, THAPOKCUIb U conu sxeneza(ll) u
xene3a(lll), ux cocra, CBOHCTBA U MTOTYUCHUE

3.7

XUMHUUECKUI IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJJIOB M CILIABOB,
X (U3HYECKUMHU CBOWCTBAMH; W3YYCHHE PE3YJIBTaTOB KOPPO3UU METAJLIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJIEOMATEPHAIIOB), 0COOEHHOCTEHN
B3aMMOJICHCTBHS ~ OKCHJAa  KaJlblMsl W HAaTpus C  BOJOW  (BO3MOXKHO
WCIIOJIb30BAHUE BUICOMATEPUAIIOB); HCCICIOBAHUE CBOWCTB JKECTKOH BOJIBI;
mporiecca TOPEHHs JKele3a B KHUCIOpoAe (BO3MOXKHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEAKIMH HA WOHBI
(Marams, Kanplus, amoMmuHus, nuHKa, skeneza(ll) m sxemesza(Ill), memu(Il);
HAOJIIOICHNE W OMKMCAHKUE MPOIIECCOB OKPAIIMBAHUsI IJIAMEHU MOHAMHU HATPHS,
Kauss ®W  Kajdblus  (BO3MOXKHO  WCIOJB30BAaHHWE  BHJICOMATCPUAIIOB);
uccienoBanre aM()OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHS W THIPOKCHIA
[IMHKA; pelIeHne IKCIIEPUMEHTAIbHBIX 3a7au Mo TeMe «BaxkHellue MeTaibl u
WX COCAMHEHUSD)

XHMHS M OKpYXKarolas cpeaa

4.1

Hosble maTepuansl 1 TexHonoruu. BemiecTBa U mMarepuainsl B IIOBCEIHEBHOU
KU3HM 4eloBeKa. XUMHS U 310pOBbe. be3omacHoe UCIOoIb30BaHUE BEILECTB U
XUMHUYECKUX peakuuil B ObITy. IlepBas momoup Npu XMMHUYECKHUX O0KOTax
U OTPABJICHUSIX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  IPaMOTHOCTH.  XHMMHMUYECKOE  3arps3HEHHE
okpyxaromeit cpenst [IIK. Ponbs Xxumun B pelieHny KOIOTHYECKUX TMPoOIeM.
[IpupoaHble WCTOYHUKU YIJIEBOAOPOJOB (yrojib, NMPUPOAHBIA ra3, HedTb),
IIPOJYKTHI UX NEPepabOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XHUMHUYECKHI 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTCcpHraoB (CTCKHO, CIIJIaBBbI
MCTAJIJIOB, TOJJUMCPHBIC MaTCpI/IaJ'ILI)
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MPOBEPSIEMBIE HA OI'D 110 XUMUU TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBbBI

OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemblie TpeOOBaAHUSA K MPeAMETHBIM pe3yJbTaTam 0a30B0Oro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbI
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

IIpencrasnenue:

11

O TO3HABAEMOCTH SIBICHUH NPUPOABI, MOHUMAaHUE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIeH KyJabTypbl M NPAKTUYECKOH
JESATEeIbHOCTH YeJIOBEeKa B YCJIOBUSAX COBPEMEHHOIo OOLIEeCTBa;
ITIOHUMAaHNE MECTa XMMUU CPEIN IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJAxX MO3HAHMSA, B TOM UYMCIIE IKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJaX HCCIECIOBAHUSA BEUIECTB M W3Y4YCHHS
XUMUYECKHUX PEaKInii; YMEHUE UCII0Ih30BATh MOJEIH JIJIs1 OOBSICHEHUS
CTPOCHUS aTOMOB U MOJIEKYJI

13

0 chepax mpodeccHOHATBHON JEATEIBHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha JIOCTHIKCHHSX
XMUMHYECKOW HAyKH, YTO II03BOJIUT OOYYaIOUIMMCS pPaccMaTpUBaTh
XUMHIO KaK cepy cBoeil Oyaymiel npodecCHoHaIbHON AeATEIbHOCTH
U celaTh OCO3HAHHBIM BBIOOP XMMHHU KaK MPOQWIBHOTO MpeaMera
MIPH NEPEX0/ie HAa YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

BJ'IaI[eHI/Ie CHUCTEMOM XMMHYECKMX 3HAaHMH U YMCHHUC IIPUMCHSATH
CUCTEMY XUMHUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT!

2.1

BOXHEHIINE XMMHUYECKHE TIOHATHS: XUMHMUYECKUH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJOXKHOE BELIECTBO, OJHOPOJHAs U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE AaTOMHasi M MOJIEKYJIIpHas
Macchl, KOJMYECTBO BEILIECTBA, MOJb, MOJISIpHas Macca, MOJSPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpenHss), XUMHUYecKas
peakuud, pCaKuyrnu COCAUMHCHHA, PCaKIHUU Pa3IOKCHUA, PCaKIun
3aMeIlIeHus, peakluu OoOMEeHa, TEIJIOBOM 3(PQeKT peakuuu, 3K30- U
DHIOTEPMHUUYECKUE PEaKLUHU, pacTBOp, MaccoBas OISl XUMHUYECKOTO
DJIEMEHTA B COEMHEHUH, MaccoBas 10JI U IIPOLECHTHAsT KOHLIEHTPALUs
BEILIECTBA B PACTBOPE, AJIPO aTOMa, AIEKTPOHHBINA CIIOM aTOMa, aTOMHAast
opbutanb, pagdyc aroMa, BaJEHTHOCTb, CTENEHb OKHCJIEHUS,
XUMHYECKAs CBA3b, DIEKTPOOTPULIATEIBHOCTD, MOJISIPHAsT U HEMOJISIpHAs
KOB&JIECHTHAas  CBA3b, HMOHHAs  CBsI3b, METAJUIMYECKAass  CBS3b,
KpUCTAJITMYECKasl perérka (aToMHas, HOHHAs, METaJUTMYECKasi, MOJIEKY-
JSpHAs), WOH, KaTHOH, aHWOH, DJJEKTPOJIUT ¥  HEIJICKTPOIINUT,
ANIEKTPOJIMTUYECKAsT ~ JAMCCOLMALIUS, pPEaKUUH HOHHOro oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE peaxiuu, OKHCIIUTEIh u
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Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemblie TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTam 0a30B0Oro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbI
OCHOBHOTI0 0011ero oopa3osanusi Ha ocHoBe ®I'OC

BOCCTAHOBUTENIb, OKHMCIEHME U  BOCCTaHOBJIEHHE, 3JIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHUMble M HeoOpaTHMbIe pEaKIHH,
CKOpPOCTb XMMHUYECKOM peakiuu, Karanuzatop, I[IJIK, xopposus
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XWUMHHU: 3aKOH COXPaHEHHUsS MAacChl,
nepuoanueckuii 3akoH /.M. MenzeneeBa, 3aKOH IMOCTOSHCTBA COCTABA,
3aKOH ABOTajipo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOpUs
AJIEKTPOJINTUYECKON JUCCOLMAUU

Bnangenue ocHoBamMu XUMHYCCKOM I'paMOTHOCTH, BKJIIOYAIOIIECH

3.1

YMEHME MPaBUIIBHO UCIOIb30BaTh U3YUEHHbIE BELIECTBA U MaTEPUAIIb
(BTOM uucie MHHEpaJbHbIE yIOOpPEHHUs, MeETaulbl U CIUIaBHI,
HOPOAYKTBl MepepaboTKU MPHUPOIHBIX HMCTOYHHMKOB YIIJIEBOJIOPOJIOB
(yras, mpuponmHoro ra3a, HedTH) B OBITY, CEIBCKOM XO3SICTBE,
Ha TPOM3BO/ICTBE W MOHUMAHHUE 3HAYCHUS KHUPOB, OCIKOB, YIIICBOJIOB
JUIS OpraHu3Ma 4elloBeKa; yMEHHE NPOrHO3UPOBATh BIUSHHUE BEILECTB
U XMMHMYECKHX IPOLIECCOB HAa OPraHU3M 4YeJOBeKa U OKPYXKArOILlYyIo

IPUPOJIHYIO CPENY

3.2

YMEHHME HUHTErPUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSAMM JPYTUX
y4€OHBIX IPEIMETOB

3.3

HAJIMYHE OTBITa PA0OTHI C Pa3IMYHBIMUA UCTOYHUKAMHU HH(DOPMAIUH 110
XMMUM (HaydyHass W HayyHO-TIONyJSpHAas JUTeparypa, CloBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTUBHO OIIEHHBATh HH(OpPMAIMIO O BEHIeCTBAaX, HX
MPEBPAIICHUAX U MPAKTUUYECKOM MPUMEHEHUH U YMEHHE UCTI0Ib30BaTh
e€ JuIsl penieHns yueOHO-1103HaBaTeIbHbIX 3a/1a4

Brnanenwe ocHOBaMH TOHSATHHHOTO ammapara W CHMBOJNYECKOTO
S3pIKa XUMHH JIJISI COCTaBJIICHUS (DOpPMyNT HEOPraHWYECKHX BEIIECTB,
YPaBHEHMH  XMMHUYECKHX  peaklHif; OCHOBaMH  XMMHUYECKOH
HoMeHKJIaTypsl (IUPAC u TpuBnasibHOM)

YMeHne OOBSICHATH CBSI3b TOJOKEHUsl 3neMeHTa B [lepmomnyeckoit
CUCTEME C YHCIOBBIMH XapaKTePUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKHX DJEMEHTOB (CcOoCcTaB W 3apsia sjapa, oOliee dYHcio
AIIEKTPOHOB), pacHpeeieHHeM SJEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIbIIUS

IIpencrasienue 0 NEPUOAUUECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIIEMEHTOB (paguyc aroma, 3JEKTPOOTPULIATEIBHOCTD), MPOCTBIX
Y CJIIOKHBIX BELIECTB OT IOJIOKEHUS 3JeMeHTOB B Ilepmonnueckoi
cucTteMme (B MaJbIX Mepro/iax U IIaBHBIX MOATPYINAX) U 3JEKTPOHHOTO
CTPOEHMS aTOMa

YMmeHnue kiaaccuuumpoBarh:
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Kon

IIpoBepsiemblie TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTam 0a30B0Oro

NMPOBEPAEMOro YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbI
TpeOoBaHus OCHOBHOTI0 0011ero oopasosanus Ha ocHoBe PI'OC
7.1 XUMHUYECKUE IJIEMEHTBI
7.2 HEOpPraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEaKIUU
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTENEHb OKHUCIIEHUS XMMHYECKUX 3JIEMEHTOB, 3apsij
' MOHA
8.2 BUJT XUMHUYECCKOW CBS3M U THI KPUCTALUTUYECKOW CTPYKTYpPHI B
' COEIMHCHHUSAX
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHYECKHAE CBOMCTBA:
IPOCTBIX BEIIECTB (KUCIOPOX, O30H, BOJOPOJ, Tpadur, anmas,
9.1 KpeMHUH, azor, ¢ocdop, cepa, XJIOp, HATPHHA, KaUH, MAarHUM,
KaJIbIIMH, aJTFOMUHUH, JKeJ1e30)
CIIOXKHBIX BEIIECTB, B TOM 4HCIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHUaK, XJIOPOBOAOPOJ, CEPOBOJIOPOA, OKCHUIBI M THUIPOKCHIIBI
9.2 metaisoB [-IIA rpynmn, amomunus, meau (1), nunka, sxenesza (11 u III),
oxcunsl yraepona (II u IV), kpemuus (IV), azora u ¢ochopa (III u V),
cepol (IV u VI), cepuucras, cepHas, a3oTucras, a3otHas, ¢pochopHas,
yroJibHAast, KPEMHUEBAs! KUCIIOTa U MX COJIN)
MPOTHO3MPOBaTh M XapaKTEepHU30BaTh  CBOMCTBA  BEIIECTB B
9.3 3aBHCHUMOCTH OT HMX COCTaBa M CTPOCHHUS, NMPUMEHEHHE BEIECTB B
' 3aBHCHMOCTH OT MX CBOWCTB, BO3MOXXHOCTH IMPOTECKAHMS XUMHUYCCKUX
MIPEBPAIICHUI B PA3JTUYHBIX YCIOBUSIX
10 YMeHue COCTaBIIATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEaKIlnid, B
TOM YHCJIE:
10.1 peaxkiuii HFOHHOTO OOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKITHi
10.3 WUTIOCTPUPYIONINX ~XHMHUYECKHE CBOWCTBA HW3YYCHHBIX KIIACCOB
' (Tpyrim) HEOPraHUYECKHX BEIIECTB
104 MOJITBEPIKIAOIIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXTy HUMH
11 YMeHue BBIYUCISTD (MIPOBOUTH PACUEThI):
111 OTHOCUTCIIEHYIO MOJISKYJSIDHYI0O W MOJIIPHYIO MacChl BEIICCTB,
MacCCOBYIO JIOJO0 XMMHYECKOTO JIEMEHTA B COSTMHEHHUH
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 YPaBHCHHUSIM XUMHYCCKHX pEAKIMA W HAXOJHUTh KOJIHYECTBO
' BeIllecTBa, 00BEM U MacCy peareHTOB WK MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
12.1 OCHOBHBIMH METOJIaMH HAYYHOTO TTO3HaHUsI (HaO0/IeHre, U3MEPEHHE,

40




Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemblie TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTam 0a30B0Oro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbI
OCHOBHOTI0 0011ero oopa3osanusi Ha ocHoBe ®I'OC

OKCIIEPUMEHT, MOJEJIMPOBAHME) TMPU  HM3YYEHUU  BEIIECTB U
XUMHUYECKHX SBJICHUI; yMeHue chopMynupoBaTh mpodieMy H
MIPEAJIOKUTD YTH €€ PEIICHUS

12.2

Oe3omacHOil paboOThl € XUMHUYECKMMHU BELIECTBAMH, XHUMHUYECKOM
MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM

12.3

npaBmiiaMu 0e30MacHOro oOpallleHus C BEeIECTBAMU, UCIIOJIb3yEMbIMU
B MOBCEIHEBHOM >KU3HH, MTPaBHJIaMU MOBEJICHUS B LENSIX COepeKEeHUS
3J0POBbSl M OKPYXKAIOIIEH NPUPOJHOW Cpenbl; IOHMMaHHUE Bpeaa
(ormacHOCTH) BO3JEHCTBUS HA JKUBBIE OPraHU3MBI OMNPEIETEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHHUS M MPEIOTBpAILCHUS HUX BPETHOTO
BO3JICUCTBUSA

13

Hamune IMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYUICCTBJICHUA
CICAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB:

131

U3YYEHUE U ONucaHue (PU3NYECKUX CBOWCTB BEIECTB; O3HAKOMIICHHE
¢ puznUeCcKuMu u XUMHYECKUMU SABJICHUSAMMU; OIIBITHI,
WUTIOCTPUPYIOIIME MTPU3HAKY MPOTEKAHUSI XUMUYECKUX PEAKLUIA

13.2

M3y4eHHe CIOCOO0B pasJielIeH st cMecel

13.3

MOJIy4eHUE KHCIIOPOJa U U3YUYEHUE €r0 CBOMCTB; MOJy4eHHE BOIOPO/Ia
Y U3YYECHHUE €r0 CBOWCTB; MOJYYEHHE YIJIEKHCIOIO Ta3a M W3y4YCHHUE
€ro CBOICTB; MOJIYYEHUE AMMHUAKa U U3YyUYECHHE €TO CBOMCTB

134

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM  JOJIEH
pacTBOPEHHOIO BENIECTBA

135

MIPUMEHEHUE WHJUKATOPOB (makmyca, METUJIOpaHIKa u
dbenondranenna) sl ompeAeNeHUs XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U ILIeJIoYei

13.6

HUCCIICOAOBAHHUEC MW  OIIMCAHHUC CBOMCTB HCOPraHM4YCCKUX  BCHICCTB
Pa3IMYHbIX KJIAaCCOB; M3Yy4YCHHC B3aI/IM0)ICI\/JICTBI/Ifl KHUCJIOT C METaJlIaMH,
OKCHUAaMU MCTAJUIOB, paCTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUAMU,
COJISIMU; ITIOTYUYCHUC HEPACTBOPUMBIX OCHOBaHHP’I; BBITCCHCHHUC OIHOTO
METaJlJIa APYruM H3 pacTBOpa COJIH; HCCICAOBAHUC an)OTepHI)IX
CBOICTB THAPOKCUI0B AJIFOMHUHUA Y TUHKA

13.7

pelIeHre SKCIEPUMEHTANBHBIX 3a7a4 1Mo TeMaMm: «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAMHEHHINY; « DIEKTPOIUTHUECKAs AUCCOIHAIIIS,
«BaxkHelnire HeMeTalIbl U UX COSIMHEHUS»; «BakHeHIne MeTalIbl
U UX COCTUHCHUS)

13.8

XUMUYECKHE HKCIEPUMEHTHI, WITIOCTPUPYIOIINE MPU3HAKH
NPOTEKaHHUS PEaKIUi MOHHOTO OOMEHAa; Ka4eCTBEHHBIE PEaKIMH Ha
NPUCYTCTBYIONME B BOTHBIX PACTBOpaxX HOHBI: XJIOPHI-, OpOMHI-,
uoaua-, cynbdar-, pocdar-, kapOoOHAT-, CUIMKAT-aHUOHBI, THIPOKCHUI-
MOHBI, KATHOHBI AMMOHUSI, MarHus, KaJblus, aTIlOMUHUS, Kene3a (2+)
u xenesa (3+), meau (2+), muHKa
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Kon IIpoBepsiemblie TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTam 0a30B0Oro
NMPOBEPAEMOro YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbI
TpeOoBaHus OCHOBHOTI0 0011ero oopasosanus Ha ocHoBe PI'OC
14 YMenue:
NpPEICTaBIATh Pe3ylIbTaThl AIKCIEpPUMEHTa B (QOpMe BBIBOJOB,
141 JIOKa3aTeibCcTB, TIpaUKOB W TaOJHMII M BBIBIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTaHaBJIMBATh CBSI3U MEXAY pealbHO HaOIH0AaeMbIMU XUMUYECKUMU
14.2 SBJICHUSIMU U MPOLIECCAMHU, IMPOUCXOSAIMMHI B MAaKpO- U MUKPOMHUPE,

OOBSCHSATH IIPUYNHBI MHOI‘OO6pa3I/ISI BCIICCTB
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INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbIX HA

OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

Yuctele BemecTBa U cMecu. Crioco0bl pa3zienieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue dieMeHTBl. CHMBOJBI  XUMHUYECKHX
OJICMCHTOB. HpOCTLIe 1 CJIOJKHBIC BEIICCTBA.

1.3

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX 37eMeHTOB. CTeneHb
OKHUCIICHUSA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCcHTENbHAsA AaToMHas Macca.
OrHocuTenbHas MOJICKYJISIpHasa Macca. MaccoBas m0JIs1 XUMHAYECKOTO 3JIEMEHTA
B COCAMHCHUU

1.5

KomnuectBo BemiectBa. Monbk. MomnspHas macca. MoJsipHblii 00BEM Ta3oB.
B3anmoCBsA3b KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

®Ou3nuecknue U XUMHYCCKHUE SBJICHHSA. XHUMUUYCCKas pCaknus u eé IMPU3HAKH.
3aKoH COXpaHCHHUA MACChI BCIICCTB. XUMHYECKHE YpaBHCHUA

[lepuonnueckuii 3akoH u [lepuoamyeckas cucTeMa XHMHUYECKUX DIIEMECHTOB
J.U. MenneneeBa. CTpoeHrue aTOMOB

2.1

[lepuonuueckuii 3akoH. Ilepumoamdeckas cucTeMa XUMHUYECKHUX DJIEMEHTOB
J.N. MenneneeBa. Ilepuonst u rpymnmsl. OU3NUECKUW CMBICT IOPSAIKOBOTO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA

2.2

Crpoenune atomoB. CocraB aroMHbIX saep. M3otonbl. Dnexktponsl. CtpoeHue
JIEKTPOHHBIX 000JI04eK AaTroMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuonnueckou cucreMsl .M. MeHeneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kallusl, KalblHsA (paguyca aToMOB, OJJIEKTPOOTPHUIATEIHHOCTH,
METAJUIMYECKUX M HEMETAUNIMYECKMX CBOWCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TOJIOkKEHUEM »srnemMeHToB B Ilepuogmueckoit cucreme u
CTPOCHHUEM HUX aTOMOB

Crpoenue BeniecTna

3.1

Xumuyeckass cBsa3b. KoBaneHnTHas (TonsipHass U HEMOJNSPHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHYECKUX  DJIEMEHTOB. Hounas CBSI3b.
Meramnuueckas CBSI3b

3.2

Tumsl KpuUCTATMYECKUX pEHI€TOK (aTOMHAas, WOHHAasg, MeTajlInyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIMA KPUCTAJUIMYECKOM PEIIETKU U BUJIA
XUMHUYECKOH CBSI3U

Baxwueiiue MMPpEACTAaBUTCIIN HCOPTraHNUYCCKUX BCUICCTB. Hemerannel u ux
coequHEeHMs. MeTaibl U UX COeIMHEeHUS

4.1

Knaccudukanuss m HOMEHKJIAaTypa HEOPTaHUYECKHX COEJAWHEHHH: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHbIE) u
HecosieoOpa3yrole; OCHOBaHMN (IIENOYM M HEPACTBOPUMBIE OCHOBAHMSA);
KHUCIOT (KHCIOpOJCOAEpKalMe U OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBI€); coJieil (CpeIHUX M KHCIIBIX)
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Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

dusnyeckue ©W XHMHYECKHE CBOMCTBa IIPOCTBIX BCIICCTB-HEMETAJIJIOB!:

4.2 BOJIOPOJ1a, XJIOpa, KUCIOPOJa, CEPhI, a30Ta, ¢ocdopa, yriaepoa, KpEeMHHS
®u3nyeckue M XUMHYECKHE CBOICTBA IPOCTHIX BELIECTB-METAIOB: JIUTHS,
4.3 HATpHUs, Kallus, MarHus W KaJblUs, alOMUHUA, Kele3a. DIEeKTPOXUMUUYECKHIMA
PSiI HANPSKEHHU METaJIOB
44 @u3nyecKkue U XMMHUYECKHE CBOICTBA BOJOPOJHBIX COEIMHEHUN HEMETAJUIOB:
' XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHUAKA
duszruecKue M XMMHYCCKHE CBOMCTBAa OKCHIOB HeMmeTauioB: cepsl (IV, VI),
4.5 azorta(ll, 1V, V), docdopa(Ill, V), yrnepona(Il, IV), kpemuusa(IV). Ilomyuenue
OKCHJIOB HEMETAJLIOB
16 Xumudeckue cBorcTBa OkcuaoB: metawioB IA-IIIA rpynn, muaka, meau(ll) u
xenesza(ll, 111). IToxydeHre OKCHIOB METAJLIOB
XUMUYECKUE CBOMCTBAa OCHOBAaHWUU M aM(pOTEPHBIX THAPOKCUIOB (HAa TpUMEpe
4.7 THAPOKCHUJIOB  aIFOMUHUS, Kene3a, ImHKa). [lodyuenue ocHOBaHUU U
aMGbOTEepPHBIX TUIPOKCUIOB
OO01ue XMMUYECKHE CBOICTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOAOPOIHOM,
48 CEPHUCTOM, CepHva/'I, a30THOM, (HOCHOPHOIA, icpeMHI/IeEloﬁ, yromaﬂofvl. Oco0Oble
XUMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEpHOM W Aa30THON KHCIOT.
[TonyueHue KUciIoT
4.9 OO6mme XuMHUYECKHE CBOMCTBA cpeiHuX coJied. [lonydenue comneit
410 [lonyuenue, cobupaHue, paclo3HaBaHHE BOJOPOAA, KHUCIOpPOJAa, aMMMaKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu
411 [TonyueHne amMmMuaka, CEpHOM M a30THOW KHUCIIOT B MPOMBILNUIEHHOCTH. OO01iue
CTOCOOBI NOTYYCHHUSI METAJJIOB
4.12 | I'eneTnueckast CBA3b MEX/1y KJIACCAMU HEOPraHMYECKUX COEIMHEHUN
5 XUMUYECKUE peaKLIUU
Krnaccudukanys XuMUYECKUX peakuil M0 pa3IUYHbIM MIPU3HAKAM: [0 YUCILY U
5.1 COCTaBy YYacCTBYIOLIMX B pEaKIUHM BEIIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo
U3MEHEHHUIO CTENEHEN OKUCIEHUS] XUMUYECKUX YIIEMEHTOB
59 TenoBoit 3 pexT XuMUIEeCKON peakluy, TEPMOXUMHUECKUE YpaBHEHUs. DK30-
' U DHJI0TEpMUYECKHUE peakny. TepMOXUMHUYEeCKUE YpaBHEHHUsI
OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH.
5.3 IIporiecchl  OKHMCIEHMST M BOCCTAHOBIEHMs.  OJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopus anekTponuTudeckon qucconuanuu. KaTnoHsl, aHMOHBL. DJIEKTPOJIUTHI U
' HeRJIeKTPoJIUThl. CHilbHBIE U c1a0ble 3JeKTPoInThl. CTeneHb AUCCOLUaIU
55 Peakuun I/IOHHOFO" obmeHa. YcCIIOBUSI TIPOTEKaAHUS IieaKuI/H?I MOHHOTO OOMEHa,
TIOJIHBIE U COKpAIlIEHHbIE HOHHbBIE YPaBHEHMsI peakluil
6 XUMHS U OKpYKaroIlas cpesia
BemectBa m martepuanbl B IIOBCEJHEBHOW >KM3HM YeloBeKa. be3omacHoe
6.1 HCIOJIb30BaHUE BEIIECTB M XUMHUYECKHX pEaKIHUil B J1a00OpaTOpuu U OBITY.
[IepBast moMoIIb IPU XUMHUYECKHX 0KOTaX M OTPABIEHUSIX
6.2 XUMHUYECKOe 3arpsi3HEHHE OKpYXKawomed cpeabl  (KUCIOTHBIE — JIOXKAM,

3arpsi3HEHUE IOYBbI, BO3AYXa M BOJOEMOB), CIOCOOBI €ro MpelOTBpPALICHUS
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Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

[Ipenenbras momyctumass koumeHtpanus BemectB (ITJIK). Pomp xumum B
pPEIICHUH JKOJIOTHYECKUX TpoOJieM. YCHUJICHHE MapHUKOBOTO J(deKTa,
pa3pylLieHHe 030HOBOIO CJIOS

[Ipumenenue cepsl, azota, dhocdopa, yriepoaa, KpEeMHUS U UX COCIUHEHUH B
ObITYy, MEOUIIMHE, MPOMBIIUICHHOCTH U CelbCKOM Xo3siicTBe. [Ipumenenue

6.3 METAJUIOB U CIUIaBOB (CTajb, YYTyH, AIOPAITIOMHUHUH, OpoH3a) B OBITY H
MIPOMBIIIJICHHOCTH WX COoeArHEeHMA. [IoHATHE 0 KOPPO3UH METAIIJIOB, OCHOBHEIC
CHOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4 [IpupoaHble MCTOYHHKHU YIIIEBOJOPOIOB (Yrojb, MPHUPOAHBIN ra3, HedTh),
MIPOYKTHI MX MepepaboTku (OCH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH
[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEHIECTBAX KAaK O COCIMHEHHSX

6.5 yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, 3TaHOJl, TIIULEPUH, YKCYCHAs KHCIIOTa).
[ToHsiTHE O OMOJIOTUYECKU BRKHBIX BEIIECTBAX: )KHUPAX, OCJIKax, YIriaeBoJax — M MX
POJIH B KU3HH YEJIOBEKA

7 Pacuérer:

7.1 o popmMysaM XUMHUYECKUX COeTMHEHUN

7.2 MacChl (MaccoBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKUM YPaBHEHHSIM
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