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COAEPXKXAHUE OBYUEHUS

8 KIIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TIOHATHUS

[Ipenmer xumun. Posib XUMUM B KU3HU YEIOBEKA. XUMUS B CHCTEME HaYK.
Tena u BemiecTtBa. du3nueckue CBOIMCTBAa BEHIECTB. ATpPEraTHOE COCTOSHHE
BeliecTB. [loHsiTe 0 MeTO1aX MO3HAHUS B XUMUK. YHCThIE BEIIECTBA U CMECH.
Crnioco0sI paszjieneHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE d3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumudaeckass Gopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAs aTOMHAas Macca.
OTHocuTeNbHAas MOJIEKYJIIpHAst Macca. MaccoBas J10J1s1 XMMHYECKOTO 3JIEMEHTA
B COCJIUHCHUH.

KomnuectBo BemecrBa. Momb. MoisipHas  wMacca.  BzauMocBs3sb
KOJINYECTBA, MAcChl M YHUCIIAa CTPYKTYPHBIX €IUHUII BemecTtBa. Pacuérel 1o
dhopMynIaM XUMHUYECKUX COSTUHEHUM.

OU3NYECKNE U XHUMHUYECKUE SBJICHUA. XUMHYECKas peakuuss U €€
OPU3HAKUA. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XUMUYECKUE YpaBHEHHS.
Knaccudukanys xuMuuecknx peakiuid (COeTMHECHHS, PAa3JIOKEHUS, 3aMEIIICHNUS,
oOmeHa).

Xumuueckuii IKCnepuMeHm:

3HAKOMCTBO C XMMMYECKOW MOCYJI0H, MpaBUiiaMi paboThl B 1ab0paTopuun
U npuémamu oOpalleHus C JIabopaTOpHBIM OOOPY/IOBAHUEM, HW3Y4Y€HUE U
omucaHue (PU3NYECKUX CBOWCTB OOpa3IOB HEOPTaHUYECKHX BEIIECTB,
HaOmoaeHne (pusndeckux (TUIaBICHUE BOCKA, TasTHUE JbJa, PACTHPAHUE caxapa
B CTYIKE, KUIIEHUE M KOHAECHCAIUsl BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MpOKaJMBaHUE MEJAHOM IIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHUCJIOTOM)
SABJICHUM, HAOMIOICHWE ¥ ONHCAaHUE TPU3HAKOB MPOTCKAHUS XWMHUUYECKHX
peakuuii (pasoKeHHe caxapa, B3aUMOJEHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJACHCTBUE
xesesa ¢ pactBopoM coiu meau (I1), uzydenune cnocoO0OB pas3aesieHus: CMeceil: ¢
MOMOIIBI0  MarHuTa,  (UIBTPOBAHHWE,  BBINAPUBAHHME,  JIUCTHILUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKUA IMOBAPEHHOW COJM, HAOIIOJEeHUE U
ONMCAaHUE PE3yJbTATOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpPaHEHMSI MacChl, CO3/TaHUE MOJIeJIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BakHeliuue npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopon — aneMeHT u mpoctoe
BelecTBO. Haxoxknenue Kuciopoja B mpupojie, GU3NUECKHue U XUMHUYECKUE
cBoiictBa (peakuum ropenwms). Oxcunwl. [Ipumenenne kucmopoma. CrocoObl



MOJIydeHHUs] KHUCTIOpoAa B JIabopaTopwi W MPOMBINUICHHOCTH. KpyroBopor
KHCJIoposa B mpupoze. O30H — aJuIoTpoITHas MOAUGUKAIIS KHUCITOPOa.

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHMS,
9K30- U JHJIOTEPMUYECKUE pEaKUuu. TOIUIMBO: Yroiab U METaH. 3arpsi3HECHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — asnmemeHT M mpocroe BemectBo. HaxoxxaeHue Bomopona B
npupojge, (U3MYeCKue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosnyyeHus. Kucnotsl u conm.

MonsipHbiil 00BEM ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHUSIM.

Odusnueckne CBOMCTBAa BOabl. Boma kak pactBoputens. PacTBOpEL
HacepimienHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBass [0yt BelIeCTBA B pacTBOpe. XHWMHUYECKME CBOMCTBA BOJBI.
OcHoBaHusi. Ponb pacTBOpOB B NPUPOJE U B KU3HU 4elloBeka. KpyroBopot
BO/IbI B IIPUPOJIE. 3arpsi3HEHUE MPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOTHBIX
BO/I.

Knaccudukanus aeoprannueckux coequnenuii. Oxcunbl. Knaccudukarms
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTEpHBbIE) W
HecosieoOpaszyrone. Homenknatypa okcupoB. dusmyeckue U XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukarnus OCHOBaHWM: IMIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHnkiarypa ocHoBaHui. duznyeckue U XuMHYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciaor. Ouszndeckue
U XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MetaiuioB H. H. bekerona.
Ilonydenue KuCIoT.

Comu. Homenknartypa comneil. PuU3MUYECKHE U XUMHUYECKHE CBOMCTBA
conei. [Tomyuenue comen.

I'eneTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumennt:

Ka4ECTBEHHOE OIPEICIICHUE COACPXKAaHHUS KHUCIOPOJa B  BO3MAYXE,
MOJIydYeHUE, cOOMpaHue, paclo3HaBaHUE M HM3YYEHHE CBOMCTB KHUCIOPOAA,
HaOJIOICHUE  B3aMMOJCHCTBUS  BELIECTB C  KHUCJIOPOJAOM U YCJIOBHS
BO3HMKHOBEHUS M TMpEKpalleHusi TropeHus (mokapa), O3HAaKOMJIEHHUE C
oOpasllaMi OKCHJIOB W OIMCAaHWE WX CBOWCTB, MOJy4YeHHE, CcoOupaHue,
pacrio3HaBaHWE W M3y4YEHUE CBOWMCTB BOJIOpojaa (TOpeHHE), B3aUMOJICUCTBHUE
Bojiopojia ¢ okcusioM Meau (1) (Bo3MOKHO HCIONIb30BaHKE BUIEOMATEPHATIOB),
HaOmofeHue O00pa3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIIEIOBAaHUE
OCOOEHHOCTEW pACTBOPEHUS BEHIECTB C PA3NTHYHONM PACTBOPUMOCTHIO,
MIPUTOTOBIICHUE PACTBOPOB C OMPEAECIEHHOW MACCOBOM HO0JIEM paCTBOPEHHOTO



BEILIECTBA, B3aUMOJECHCTBUE BOJABI C MeTaiaMud (HATpPUEM U  KaJIbI[UEM)
(BO3MOXKHO HCHOJB30BaHUE BHJIEOMATEpUAIOB), HCCIEIOBAaHUE O00pa3LoB
HEOPraHWYECKUX BEIIECTB PA3JIUMYHBIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUS
OKpPacKd HHIMKATOPOB B PAcCTBOpax KHUCIOT M INEJIOYEH, HU3y4YEHUE
B3aumMojiericTBusl okcuga menu (ll) ¢ pacTtBopoM cepHOW KUCIOTBI, KUCIOT C
METAJJIAMH, PEAKIMM HEUTpaIu3aluu, IoJy4eHUEe HEpaCTBOPUMBIX OCHOBAHUH,
BBITCCHEHME OJHOIO MeTajula JApYyrMM HW3 pacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/ad 10 TeMe «BakHelInue KacChl HEOPTaHWYECKHUX
COCIMHEHUI.

Iepunoauyeckuit 3axkoH u Ilepumoamyeckasi cucreMa XHUMHYECKHX
jemenToB JI. . MenneneeBa. CTpoeHne aTtoMoB. XHMHYECKAs] CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUT

IlepBble MOMNBITKH KJIACCU(UKALNKA XUMHUYECKHX J1eMEHTOB. [loHsATHE O
IpyINIax CXOJHBIX 3JIEMEHTOB (ILEJOYHBIE W IIETOYHO3EMEJIbHBIE METALIbL,
rajJlorTeHbl, MHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOpbIe 00pa3yloT am(poTepHbIC
OKCHUJIbI U TUAPOKCH/IBI.

IIepnonnueckuii 3akoH. [Iepuoauueckas cucreMa XUMHUYECKUX 2JIEMEHTOB
H. WN. MenneneeBa. KoporkonepuogHas u JIUMHHONEpPUOAHAs (OPMBI
[Tepuonnueckoit cucrembl xumuueckux 3nemeHtoB J[. WM. Menneneesa.
Ilepnonpr u rpynmbl. PU3MYECKHM CMBICH IOPSAAKOBOTO HOMEpa, HOMEPOB
IIEPHOJIa U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aToMHBIX snep. M30Tombl. ONEKTPOHBI.
CrtpoeHue 271eKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XMMHUECKHUX 3JIEMEHTOB
ITepnonnueckon cucremsl 1. . Menneneesa. XapakTepuCTUKA XUMHAYECKOTO
AJIEMEHTA I10 €ro noJjiokeHuro B Ilepuoanyeckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs PaJnyCa aTOMOB XMMHMYECKUX JJIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYyMIIaM U IIEPUOAAM.

3nauenne Ilepumonmueckoro 3akoHa u llepuoguyeckoil cHucTEMBI
XUMHAYECKUX DJIEMEHTOB JUI pa3BUTUA Hayku u npaktuku. /1. . Mennenees —
YYEHBIN U TPAKIAHNH.

Xumuyeckass cBA3b. KoBaneHTHas (IOJispHAsT W HEMOJIApHAsl) CBS3b.
ONEKTPOOTPULIATENBHOCTh XUMUYECKHUX NIEMEHTOB. FIOHHas CBSI3b.

Crenenb okucinenus. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKUCAEHUS U BOCCTAHOBIIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMennt.

U3y4eHHE O0pa3lOB BEUIECTB METANIOB U HEMETAJIIOB, B3aUMOJACHCTBUE
IMAPOKCHJIA IMHKA C PACTBOPAMU KHCJIOT M WLIEJNOYEH, NMPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakliMK pa3yIoKEeHUs], COEUHEHN).



Mesxcnpeomemmnbwie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpU M3YyYEHUU XUMHUU B 8§ Kiacce
OCYILECTBIISIETCS 4YEpPE3 HCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TAaK M TOHATHM, SBILIOIIMXCS CHCTEMHBIMH JUISL OTHEJbHBIX
MIPEAMETOB €CTECTBEHHO-HAY4YHOTO LIUKJIA.

OOmue ecTecTBEeHHO-HAy4HbIE TOHSATHS: HAy4YHbIH (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHaJlnW3, CHHTE3, KIacCU(pUKalus, MEePUOJUYHOCTD,
HaOJII0IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBJICHUE.

@uspka: Marepus, aTroM, 3NIEKTPOH, IMPOTOH, HEWTPOH, HMOH, HYKIU],
M30TONBI, PAaJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsij, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHUE BELIECTBA, Ia3, (U3NYECKUE BEITUYMHBI,
€AVHULBI U3MEPEHMS], KOCMOC, IIIaHETHI, 3BE€3/1b1, COoHIE.

buonorus: porocuntes, apixanue, Ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIMAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XMMHYECKas peaKuus

IIepnonnueckuii 3akoH. [Iepuoaudeckas cucreMa XUMHUYECKUX 2JIEMEHTOB
1. 1. Menpneneea. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMUYECKUX JJIEMEHTOB NEPBBIX TPEX NEPHOJOB, KaJUs, KalblUs U HX
COCIMHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM 3JJIEMEHTOB B [lepuomnueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTsa: BUJbI XUMUYECKON CBSI3U. THUIBI KPUCTAIIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKH
M BUJIa XUMHYECKOU CBS3H.

Knaccupukanms u  HOMEHKIATypa  HEOPraHMYECKHMX  BELIECTB.
XVAMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Ppa3IMYHBIM KJaccam
HEOPraHWYECKUX COECITMHEHHI, TEHETUYECKas CBSI3b HEOPTraHNYECKUX BEUIECTB.

Knaccudpukanums XUMHUECKHX pPEaKIHUM MO0 pa3IuyHbIM MpHU3HAKaM (10
YHCIy U COCTaBY YUYacCTBYIOIIUX B PEAKIIMU BEUIECTB, [0 TEIJIOBOMY 3(PPeKTy,
[0 WU3MEHEHUIO CTEIIEHEW OKWCICHHS XUMHUYECKHX DJIEMEHTOB, IIO
o0OpaTUMOCTH, MO Y4YaCTUIO KaTajau3aropa). OK30- U HSHAOTEPMHUUYECKUE
pEeakLUHH, TEPMOXUMHUYECKUE YPABHECHHUS.

[Tonsite o ckopoctn xumudeckoi peakiuu. [loHsTHe 06 00paTUMBIX U
HEOoOpaTUMBIX  XUMHUYECKMX peakiusax. IloHsTME O TOMOreHHBIX U
reTeporeHHslx peakuusax. [lomarne o karamuse. IloHsATHE O XUMHUYECKOM
paBHOBecHH. DakKTOpbI, BIMSIOLIIME HA CKOPOCTh XUMHUYECKOM pEaKLUU U
MTOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.



OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIIMM, JJICKTPOHHBIA  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  peakiuu. CocTaBieHue  ypaBHEHHI
OKHCJIUTEJIbHO-BOCCTAHOBUTEBHBIX PEAKLIMl C HCHOJb30BAHUEM METOAA
AJIIEKTPOHHOIO OanaHca.

Teopus  SJIEKTPOJIMTUYECKOM  JUCCOLIMALIHM. DNEKTPOJIUTBl |
HE3NEKTpoauThl. KaThoHbl, aHUOHBI. MeXaHW3M JUCCOLMALMU BEIIECTB C
pPa3IMYHBIMA BUJIAMH XUMUYECKOU CBA3U. CteneHp nucconuauuu. CUIbHBIE U
ci1a0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHUSI NPOTEKaHUS PEaKUUid HOHHOTO
oOMeHa, TIOJIHBIE W COKpali¢HHbIe WMOHHBIC ypaBHEHHS peakmuii. CBoilcTBa
KHCIIOT, OCHOBAaHUI M COJIEH B CBETE IMPEACTaBICHUN 00 3IEKTPOIUTUYECKON
nucconranyu. KauecTBeHHbIE peakiny Ha HOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumMennt.

03HAKOMJIEHUE C MOJIECNIAMHU KPUCTALIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAUIOB M HEMETAUIOB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xsopuaa HaATpUs), MCCIAEAOBAaHHWE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuMu  OT  BO3JCUCTBUSL  pa3au4HbIX  (DaKTOpPOB,  MCCIIEIOBAHUE
ANEKTPONIPOBOJIHOCTH PACTBOPOB BEIIECTB, IpOLECCa TUCCOLMAIMU KHUCIIOT,
ieo4ue v colieid (BO3MOXKHO MCIIOJIb30BaHUE BUICO MAaTEPUAJIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONTUX MPU3HAKA MPOTEKAHUS PEaKliii HOHHOTO OOMeHa
(oOpazoBanue ocajka, BBIJICICHHME Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropenue, peakiuu pazJIoKeHusI, COCMHEHUS ), pacro3HaBaHKe
HEOPraHMYECKUX BEUIECTB C IMOMOIIBI) KAaYECTBEHHBIX PEAKIUWA Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 1 X coeIMHEHUS

OO6miast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapaKTepHbIe cTereHn okucieHus. CTpoeHnue u pu3ndeckrue CBOWCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XWMHYECKHME CBOMCTBA Ha IMPUMEPE XJIOpa
(B3auMoJEeiCTBHE C METAJJIaMH, HEMETaulaMu, LIeao4amu). XJIOPOBOJAOPOI.
CousiHag KUcCIoTa, XMMUYECKHE CBOMCTBA, OJyUYeHUE, TpUMEHEHHE. [leiicTBre
XJIOpa M XJOPOBOJAOPOJA HAa OPTaHU3M 4YeJNOBEKa. BakHelmme XJOopHuabl U UX
Hax0JICHUE B MIPUPOJIE.

Obmas  xapakrepuctuka sneMeHToB  VIA-rpynmsl.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHU okuciaeHus. CTpoeHue u pusndeckue
CBOWCTBAa MNPOCTBIX BEHIECTB — KHUCIOpOAAa M Cepbl. AJUIOTPOIHBIE
MOJAU(PUKALIUU KUCIOPOA U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOAOPO/I,
cTpoeHue, (U3MYECKHEe U XHUMHYECKHe CBoHcTBAa. OKCHIBI Cephl Kak
MPEACTABUTENIM KHUCIOTHBIX OKcHaoB. CepHasi KuCIOTa, (QU3NUYECKHE U



XUMHUYECKHE CBOWMCTBAa (00IIME Kak MPEACTaBUTENs Kiacca KUCIOT U
cnenupuueckre). XMMAYECKHE PEaKIIU, JISKAITUE B OCHOBE TIPOMBIIIEHHOTO
croco0a MmoiayyeHusi cepHoM KHUCIOThl. [Ipumenenue cepHoil kucinotel. Conu
CEpHOM KHUCJIOThI, KAUeCTBEHHAsl peakius Ha cylbdar-uoH. Haxoxaenue cepbl
U €€ COEOUHEHNU B IpUpoJe. XUMUUYECKOE 3arps3HEHNUE OKPYIKAIOLIEH CPEIbl
COECTMHEHUSIMU Cepbl (KUCIOTHBIC IO, 3arpsi3HEHUE BO3AyXa U BOJAOEMOB),
CIIOCOOBI €ro MPeI0TBPAILICHHUS.

O6mas xapakrepucThka 3eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHHUS. A30T, paclpoCTpaHEHHUE B
npupoe, pu3nvueckrue 1 XuMuieckne cBoiictBa. Kpyrosopor azora B npupoze.
AmMmuak, ero ¢pu3nUecKre U XMMHUYECKHUE CBOMCTBA, MOJTyYeHNE U IPUMEHEHHE.
Conn amMMoHUS, UX (U3MYECKHE W XUMUYECKHE CBOMCTBA, NPUMEHEHHE.
KauecTtBeHHast peakivsi Ha MOHbI aMMOHUSA. A30THasi KUCJIOTa, €€ TMOJydYeHHeE,
bu3MYecKue W XMMHUYECKHE CBOMCTBa (0OIIME KaK MPEACTaBUTENs Kiacca
KHCJIOT W crnernududeckue). VMcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B
KaueCcTBE MHUHEPAIbHBIX yJIOOpeHUil. XUMUUYECKOe 3arpsA3HEHHE OKpPYykKaroIien
CpeIbl COCTUHEHHMSIME a30Ta (KUCIOTHBIC TOXKIH, 3arpsi3HEHUE BO3yXa, MOYBbI
u BojnoémoB). Docdop, amnoTpornubie Moaudukauu gocdopa, busndecKre u
xumudeckue cBoictBa. Oxcunm dochopa (V) u  dochopnas xucnora,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBa, moiyueHnue. Mcmnonas3oBanue GpocdaToB B
KaueCTBE MUHEPATbHBIX YIAOOPESHUH.

O6mass  xapakrtepuctuka saeMeHToB IVA-rpynmel.  OcoGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHHS. YTIEPO[, aUIOTPOIHbIE
MoauUKAIMK, PACHPOCTPaHEHUE B MPHUPOJEC, (PU3HUECKHUE U XUMHUYCCKUE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B mpupone. OKcusl yrieposa,
uxX (U3NYECKHME M XMMHYECKHE CBOWMCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHYECKUE MPOOIeMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rino0anbHOrO MOTEIJICHUS KJIMMAaTta, MMapHUKOBBIM
abdext. VrompHas kucimora u €€ CcoiM, UX (HUIMIECKUE U XUMHYECCKUE
CBOICTBA, MOJyYeHHUE W NpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcmonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIUICHHOCTH U
CEJIbCKOM XO3S5IHCTBE.

[lepBoHavyasibHbIE TIOHATHS OO0 OpPraHWYECKUX BEMIECTBAX KakK O
COCMHEHMSIX yryiepoaa (MeTaH, 3TaH, STUJICH, alleTUJICH, ATaHOJI, TJIMIIEPHH,
yKCycHasi kuciota). [lpupoaHble HCTOYHMKK  YIJIEBOJOPOAOB  (YroJib,
IPUPOJIHBIN a3, HePTh), TPOIYKTHI UX NepepadbOTKu (OEH3MH), UX POJIb B OBITY
U NpOMBIIUIEHHOCTH. [loHATHE 0 OMONOrMYEeCKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oenkax, yriieBoJax — M WX POJIHU B KU3HM 4YeJoBeKa. MaTepualibHOE €TUHCTBO
OpPTraHUYECKUX ¥ HEOPTAHUUECKUX COCTMHCHUM.



Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOICTBa, MOIy4YEHHE U
npumeHenne. CoeanHeHus: KpeMHus B mpupoje. OOmme npeacTaBieHUs 00
okcuge kpemuus (1V) u kpemuueBoii kucinore. CUIIMKATBI, UX UCIIOJIL30BAaHKUE B
OBITY, B IPOMBIIUICHHOCTH. BaxxHel e cTpouTenbHble MaTepuaibl: KEpaMHKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobieMbl 6€30macHOr0 UCTIOIB30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMennt.

U3y4eHUue O0Opa3llOB HEOPraHWYECKHUX BEIIEeCTB, CBONCTB COJSHOM
KHUCJIOTBI, TPOBEICHNE KAUECTBEHHBIX PEaKUid Ha XJIOPUA-UOHBI U HAOI0IEHUE
MPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpakarouue (GU3NIECKUe U XUMHUUECKHE
CBOMCTBa Ta&JIOI€HOB M HMX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BHJICOMATEpHAJIOB), O3HAKOMJICHHE ¢ oOpaslaMu XJOPUAOB (TaJOreHUJI0B),
O3HaKOMJIEHHE C oOpa3naMu cepbl M €€ COCAMHEHUAMH (BO3MOXHO
UCIIOJIb30BaHUE BHUEOMAaTEpHUalioB), HAOJIOJEHUE TMpolecca OOYIrIMBaHUs
caxapa IIOJ JCUCTBHEM KOHLICHTPUPOBAHHOM CEPHOM KHCIIOTBHI, W3Y4YCHHE
XUMUYECKUX  CBOWCTB  pa30aBICHHOW CEPHOM  KHCIOTBHI, MPOBEICHUE
KAUeCTBEHHOW peakuuu Ha cyiab(har-uoH U HaONIOIeHHe TMpu3HaKa e€
MPOTEKaHUs1, 03HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBaMHM a30Ta, pochopa u ux
COETUHEHUN (BO3MOXHO HCIOJB30BaHUE BHUIEOMAaTEpHUalioB), oOpaslaMu
a30THBIX U (POCPOPHBIX yIAOOpEHHI, TOyIeHUE, COOMpaHne, paclio3HaBaHUE U
M3y4YeHUE CBOMCTB aMMMaKa, MPOBEICHHE KAaueCTBEHHBIX pEaklUUidl Ha HOH
aMmMoHust W ¢dochaT-MOH U HU3YyYEHHUE TMPU3HAKOB MX MPOTEKaHUS,
B3aUMO/ICCTBUE KOHLEHTPUPOBAHHOW a30THOW KUCIOTHI C MEIbIO (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB), H3YYEHHE MOJEIEH KPUCTAIUINYECKHUX
pem€Tok anmMmasza, rpaduta, (QymiepeHa, O3HAKOMJICHHE C IPOILECCOM
a7copOIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPONCTBOM
MPOTHUBOTa3a, MOJy4YeHHE, COOMpaHue, pPacrno3HABAHME U M3YyUYEHUE CBOICTB
YIJIEKUCIOro Ta3a, NPOBEJCHHE KAaueCTBEHHBIX peakuud Ha KapOoOHAT H
CUJIMKAaT-UOHBl W HW3YYEHUE NPHU3HAKOB HMX IPOTEKAHUS, O3HAKOMIICHUE C
IIPOIYKIMEN CHJIMKATHOW HPOMBIIUICHHOCTH, PEIICHHE 3KCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelie HeMeTaubl U UX COSAMHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OOmast xapakTepUCTHKAa XHMHYECKUX JJIEMEHTOB — METAJUIOB Ha
OCHOBAaHMM UX NOJIOKEHHS B Ileproanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHue meTtamioB. MeTtamuinyeckas
CBSI3b M METAJUIMYECKAs] KPUCTALINYECKAS PEMIETKA. DIEKTPOXUMUYECKUIN P
HaIpsOKEHU MeTauioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBAa METAJUIOB.
OO6mme crnocoObl mofyuyeHus: MetauioB. [loHsATHE O KOpPpO3UHM METalIOB,



OCHOBHBIE CIIOCOOBI 3alIUTBl MX OT Koppo3uu. CruiaBel (CTanb, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U MTPOMBIITUICHHOCTH.

[llenmounble  MeTauibl: MOJIOKEHHE B llepuogumueckon  cucreme
xuMudeckux sneMeHToB J[. 1. MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKJICHUE
B mpupojae. PuU3MYECKHME U XUMHUYECKUE CBOMCTBA (HA MpPUMEpPE HATpUA U
Kanusi). OKCuAbl M TUAPOKCUIBI HATpus U Kaius. [IpuMeHeHue IeT04YHbIX
METaJIJIOB M UX COCANHCHUM.

[[lenouyno3eMebHbIE MeETaabl MarHuid M KaJbLMi: IIOJIOXKEHHE B
[lepuomnueckort cucreme xumudeckux osnemeHtoB JI. WM. Mengeneesa,
CTPOEHHE HMX aTOMOB, HAXOXJE€HUE B npupone. Ouszndeckue M XUMHUYECKUE
CBOMCTBAa MarHus W Kajblius. BakHeWIlne COeIUHEHUS Kajablus (OKCH],
TUAPOKCHU]I, COJIN). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHECHUSI.

AntoMuHuNA: ToNokeHue B Ilepuoandeckoil cUCTEME XMMHUYECKUX
anemeHToB [[. M. MenneneeBa, CTpo€HHME aTOMa, HAXOXKJICHUE B MPUPOJE.
dusnueckre W XUMHUYECKHE CBOWCTBA amtoMuHMSI. AMQOTEepHBIE CBOWCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUS.

Kenezo: nomoxenue B [lepruoandeckoil CUCTEME XUMUYECKUX AJIEMEHTOB
1. 1. MenneneeBa, CTpO€HUE aToMa, HaxXOoXJeHue B npuponae. Ouznyeckue u
XUMUYECKuEe CcBOMcCTBa xene3za. Okcuabl, ruapokcuasl U conu keneza (I) u
xeine3a (I11), ux cocras, cBoMCTBa U TIOJTyUYCHHE.

Xumuueckuii IKCnepuMeHm:

O3HaKOMJIEHHE ¢ oOpasllaMd METa/VIOB M CIUIaBOB, UX (U3NYECKUMU
CBOWMCTBAaMHU, H3YUYCHHE PpE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHICOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHIA
KaJIbI[Usl U HATPUsl C BOJAOW (BO3MOXKHO MCIOJIb30BAHHE BUEOMATEPUAIIOB),
HCCJICIOBAHUE CBOMCTB KECTKOW BOJIBI, IIPOIIECCA TOPEHUS KETE3a B KUCIOPOJIE
(BOBMOXKHO HCIIOJIb30BaHWE BHUJACOMATEPHATIOB), MPU3HAKOB IPOTECKAHUS
Ka4ECTBEHHBIX PEAaKIU HA HOHBI: MAarHUsl, KAJIbIMs, ATFOMUHUS, [IUHKA, )KeJie3a
(1) u xenesa (III), memu (Il), HabGmromeHHWE W OMNKMCAHUE MPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMHM HATpUs, Kalusd M KaiblUs (BO3MOXHO
WCIIOJb30BAaHNE BHUJEOMATEpPUAIOB), HCCIEI0BaHHE aM(OTEPHBIX CBOMCTB
TUJIPOKCHUAA ATIOMUHMS U TUAPOKCUJA IIMHKA, PEHICHHE IKCIEPUMEHTAIbHBIX
3a7a4 1mo TeMe «Bakaelnme MeTaniabl U UX COSIMHEHUS).

XuMHA ¥ OKpYKaLIas cpeaa

BemectBa 1 Martepuanbl B MOBCEJHEBHOM KWU3HU 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSX.



XHUMHUYECKOE 3arpsI3HEHNE OKpYKaroLEen cpeabl (ITpeaesibHast A0y CTUMAas
KOHIleHTpanus BemiectB, nanee — I[IJIK). Pomp xumum B pemieHuun
HKOJIOTUYECKUX TIPOOIIEM.

Xumuueckuit IKCnepumMenm:

u3y4yeHue o0pasloB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE
MaTrepuabl).

Meostcnpeomemmnule ceazu

Peann3zanuss MexnpeaMETHBIX CBA3€W NMPU U3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHM, SBISIIOLIMXCS CHCTEMHBIMH [UISl OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIMKJIA.

OO01re ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: HAYYHBIA (aKT, TUNIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CUHTE3, KilacCUUKAIMs, NEePUOJUYHOCTb, HaOJI0/ICHUE,
AKCIIEPUMEHT, MOJIEITMPOBAHUE, U3MEPEHHUE, MOJIENb, SIBICHUE, MapHUKOBBIA
s dexT, TEXHOTOTUsI, MAaTEPHUAITHI.

®usuka: Marepus, aTroMm, JJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIBl, PAJIHOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKHUI 3apsii, NMPOBOJHUKH,
MOJIyIPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEI0, OOBEM,
arperaTHOe  COCTOsIHME  BEllecTBa, TIa3,  pacTBOp, PAaCTBOPUMOCTS,
KpUCTAJZIMYECKasi pemérka, CIUIaBbl, (PU3UYECKHE BEJIUYMHBI, €IUHUIIBI
MU3MEPEHNS, KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: ¢orocuntes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yA00pEeHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIMAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:ka1aHCcKOro BOCITUTAHUSI:

MPEJICTABICHUSI O COLMAJIbHBIX HOpMax M MPABUIIAX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIIEA0BATEILCKOM, TBOPUYECKOW U APYTUX
BUJIAX JICSITEIbHOCTH, TOTOBHOCTH K pa3HOOOPAa3HON COBMECTHOM ESITEIbHOCTH
P BBITIOJIHEHUH YUEOHBIX, TO3HABATEIIbHBIX 33]1a4, BBITIOJHEHUNA XUMUYECKHUX
DKCIIEPUMEHTOB,  CO3JlaHWM  Y4YEOHBIX  TPOEKTOB,  CTPEMJICHUS K
B3aMMOIIOHUMAaHUIO W  B3aUMONOMOINM B  TIpolecce OATOH  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE MOBEICHUE U TOCTYNKHA CBOUX



TOBapUIIEH C MO3ULIUHA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUAN ITOCTYIIKOB;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

LHEHHOCTHOIO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJbTypPHOMY,
HUCTOPUYECKOMY M HAyYHOMY HACJEIHI0, TOHUMAaHUs 3HAYECHHUS] XUMUYECKOH
HAyKU B JKU3HH COBPEMEHHOI'O OOIIECTBa, CIOCOOHOCTH BIAJETh IOCTOBEPHOU
uHpopmanue O MepeloBbIX JOCTUKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUPA U OOIIECTBA;

3) HEHHOCTH HAYYHOT0 MO3HAHUS

MHPOBO33PEHYECKHE MPEICTABICHUS O BEUIECTBE U XUMUYECKOW pEeaKLuHu,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIJIsl HOHUMAaHUS CYIIIHOCTU HayYHOU KapTHUHBI MUpPA, IPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHs NPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MIPUPOJHOU CPENION, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOoAMMBbIE i1 OOBSCHEHHUS HAONIOAAEMBIX MPOIIECCOB U
SIBJICHUM, TMO3HABaTEIbHOM, MH(DOPMAIIMOHHOM M YWUTATEJIbCKON KYJIbTYpPHI, B
TOM YHUCJIE HAaBBIKOB CaMOCTOATEIbHOW palbOThl C Yy4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil, JIOCTYNHBIMU  TEXHUYECKUMHU  CPEIACTBAMU
MH(POPMAITMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHIO M MO3HAHUIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOM U  MCCIEI0BATEIbCKON
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBlI€HHOCTU U YPOBHS O0yUYEHUS B
JlaJdbHEHIIeM;

4) popMHUpPOBaHUSI KYJIbTYPHI 310POBbSI:

OCO3HAaHHME LIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKHM Ha 3[0POBBIA 00pa3 >KHW3HH, OCO3HAHHE MOCIEACTBUN U
HETIPUSTHE BPEIHBIX NPHUBBIUCK (YyMOTPEOJICHUS aIKOTOMs, HAPKOTHUKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJIEHUS MpaBuil  0€30MacHOCTU  MpHU
oOpalieHN ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM JKU3HMU;

5) Tpya0BOro BOCIIMTAHHS:

MHTEPEC K MPAKTHUYECKOMY HM3yYeHHIO0 MpodeccHil U TpyAa pa3iIndHOro
pOJia, YBOXKEHUE K TPYAY U pe3yJibTaTaM TPYAOBOW JESITEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM [0 XMMHUH, OCO3HAHHBIA BBIOOD
UHAUBUIYAIbHOM  TPAaeKTOPUM NPOJOJDKEHUS 0o0pa3oBaHUA C  y4ETOM
JMYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U
MOTPEeOHOCTEH, yCHEenHoW MPOoPECCHOHATLHON ESITEIIbHOCTH € Pa3BUTHS



HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAThCS B MPO(ECCHOHATBHOU
cpexne;

6) IK0JIOrHYeCKOro BOCIIMTAHUS:

HKOJIOTMUYECKU 1I€JIECO00PAa3HOE OTHOLIEHUE K MPUPOJE KaK HCTOYHMKY
’KU3HU Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO
u Oe3zomacHoro o0Opas3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
($u3NUECKOMY M IICUXUYECKOMY 3[0POBBIO, OCO3HAHHWE LIEHHOCTU COOJIIOJICHUS
npaBwil O€30IIaCHOrO MOBEAEHUS NpU paboTe ¢ BEIIECTBAMH, a TaKKE B
CUTYalMsIX, YTPOKAOIINX 30POBBIO U KU3HHU JIIOJEH;

CIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJyYaeMble MPU U3yUYEHUU XUMHH, IS
peleHns 3ajxad, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOAHOM CPEAOW, s
HOBBILIEHUSI YPOBHSI HKOJIOTMYECKON KyJIbTYpbl, OCO3HAaHUS IJ100aJIbHOIO
XapakTepa OJKOJOTMYECKUX MpoOJeM M IMyTed HMX PELIEHUs IOCPEICTBOM
METO/I0B XMMUU, IKOJIOTMUYECKOr0 MBIIIEHUS, YMEHHS PYKOBOJICTBOBATHCS UM
B II03HABATEJIbHOM, KOMMYHHUKAaTUBHOW M COLIMAIBHOU MPAKTHUKE.

METAINIPEIAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pE3YJIBTATOB BBIACISIOT 3HAYUMBIE JUIS
(GOpMHpPOBaHUSI MHUPOBO33PEHUSI OOIIEHAYUYHblE TIOHATUS (3aKOH, TEOpPHUs,
MPUHIUI, THUNOTe3a, (aKT, CUCTEMA, MPOIECC, JKCIECPUMEHT U JIPYTOe.),
KOTOpBIE HCIHOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
NO3BOJIAIOT HA OCHOBE 3HAaHMM U3 JTUX MNOpeAMETOB  (OPMUPOBATH
IIPEACTABJIICHUE O LEJIOCTHOM HAay4HOW KAapTUHE MHUpPA, U YHUBEPCAJIbHBIC
y4yeOHble JEHCTBUS (IT0O3HABATEIbHBIE, KOMMYHUKATHUBHBIE, PETYJISITUBHBIC),
KOTOpBIe O0ecneurnBaoT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TEIbHOCTH.

Ilo3HaBaTeabHBbIC YHHBEPCAIbHBIC YU4eOHbIE AeHCTBUA

Ba3oBble Jijornyeckue 1eiicTBUA:

YMEHHUS HCIOJIb30BATh MPUEMBI JOTMYECKOTO MBIIUIEHUS NMPU OCBOECHUU
3HAHUI: PACKPBIBATh CMbBICI XUMUYECKUX MOHATUHM (BBIAEIATH UX XapaKTEPHbIE
MIPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C IPYTUMH NOHITHUSAMU), UCIIOJIb30BATh
HOHATHUSA ISl OOBSICHEHUS OT/AEIBHBIX (PAKTOB U SIBJIEHUI, BHIOMPATh OCHOBAHUS
U KpUTEpUM [UIsl KiIacCU(UKALIUM XMMHUYECKHUX BEIECTB M XUMHUYECKHX
peakuuii, yCcTaHaBIUBaTh MPUYUHHO-CIIEACTBEHHBIE CBS3M MEXKAY OOBbEKTaMU
U3Y4YEHUS, CTPOUTH JIOTHYECKHE PACCYKIEHUS (MHAYKTHBHBIE, JEIyKTHBHBIE,
10 aHAJIOTUH), AEJIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEHHME NPHUMEHATh B MpOLECCe IO3HAHMUS MNOHATHUS (IPEIMETHBIE U
METaNpeAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yEMbIE B
XUMHH, TPeoOpa3oBbIBATh IMIMPOKO MPUMEHSIEMblE B XHUMHUU MOJCIbHBIC
MPEICTaBICHUS — XUMHUYECKHI 3HaK (CUMBOJI SJIEMEHTA), XUMU4eckas (hopMmyia



U ypaBHEHHE XMMHUYECKOW pEaKlUy — MPH PELICHUN yueOHO-TIO3HABATEIbHbIX
3aja4, C y4€TOM DOTHUX MOJENbHBIX TMPEACTABICHUN  BBIIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TMPU3HAKA HW3YYaeMbIX OOBEKTOB —
XUMHYECKUX BEHIECTB M  XHMHUYECKUX pEaKIWi, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TNPUYMHHO-CJICJICTBEHHBIE CBSI3U W MPOTUBOPEYHUS B
M3Yy4aeMbIX MPOLIECCaxX U SBICHUSIX.

Ba3oBrble ucciienoBarenLcKue 1elCTBUSA.

YMEHHE HCIIOJIb30BaTh MMOCTABJICHHBIC BOMPOCH B KaUECTBE MHCTPYMEHTA
MO3HAHMS, a TaK)KE B KadecTBE OCHOBBI i1 (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHHUIO, OPTaHHU3AIMH U TMPOBEICHUIO
YYEHUYECKUX OJKCIEPUMEHTOB, YMEHHWE HaONoIaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €T0 pe3yibTat, GOpMyJIUPOBATh 0000IIEHUS
U BBIBOJBI 10 pe3ysibTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIATD
OTYET 0 MpoAeNaHHON padoTe.

Pabora ¢ unpopmanmeii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH WHEOOPMAIIUIO
pa3IMYHBIX BHUAOB H (OPM TPEACTABICHUS, TMOIyYaeMyl0 €3 pa3HbIX
HMCTOYHUKOB (HAay4HO-TIONMYJIIpHAsl JUTepaTypa XHWMHUYECKOTO COJAEp KaHMA,
CIpaBOYHbIE TMOCOOUs, pecypchl VHTepHeTa), KpPUTHYECKH OLIEHUBATh
MPOTUBOPEUYNBYIO M HEJIOCTOBEPHYIO HHPOPMAITHIO;

yYMEHHE TIPUMEHATh Pa3IUuYHbIE METOMBI U 3aIPOCHI TIPU TIOMCKE U 0TOOpE
MHPOpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33714 OMPECIEHHOTO TUIIa, TPUOOPETEHUE OIBITA
B 00JIaCTH HCIIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOW AaKTHUBHOTO WCIIONB30BAHUS PA3TUYHBIX TTOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANbHYIO (HOpMYy TpEACTaBICHUS
uH(GOpMallM U WJUTIOCTPUPOBATH PEIIaeMble 33/aYd HECJIOKHBIMU CXEMaMH,
auarpaMmmamu, IpyrumMu popmamu rpauku 1 X KOMOWHAIUSMU;

yMEHHE HCIONb30BaTh W aHAJIM3UPOBAaTh B Tpolecce Y4YeOHOH W
HCCIIeIOBATEIILCKOM JeSITEIIBHOCTH uH(bOpMAaIHIO 0 BIIUSTHUH
NPOMBIIUICHHOCTH, CEILCKOTO XO3SHCTBA W TPAHCIOpPTa HA COCTOSHUE
OKPYXaroUer MPUPOTHOU CPEIBL.

KoMMyHuKaTHBHBIE YHHBepcaibHble yueOHbIe 1eiicCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe aAuanora W (Wiau) IUCKYCCUHU) IO
CYIIECTBY O0OCyXmaeMoil Tembl, (OPMYIHPOBATh CBOU MPEAJIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKCHHON 3a1a49H;

YMEHHUS TPEACTABIATH MOJYYEHHBIE Pe3yJbTaThl O3HABATENIbHOM
JESTeIbHOCTY B YCTHBIX M THCHbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUI0



pPE3yIbTATOB BBHITIOJIHEHUSI XHMHYECKOTO JKCIEPUMEHTa (J1ab0opaTOpHOTO
OTIbITa, Ja00PaTOPHOI pabOTHI MO MCCIEAOBAHUIO CBOMCTB BEILECTB, YUEOHOTO
IIPOCKTA);

yMEHUsI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbBHOW U  MCCIEIOBATEIbCKON  JCATEIHHOCTH TPU  PEHICHUU
BO3HUKAIOIIKX MPOOJIeM Ha OCHOBE y4ETa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uruit  (0OCykKneHus, OOMEH  MHEHUSIMH, «MO3TOBBIE  IITYPMBbD»,
KOOpPJIMHALIMSI COBMECTHBIX JCHCTBUM, OMpENEICHUE KPUTEPUEB IO OILICHKE
KadyecTBa BBITTOJIHEHHON paboOThI U ApYTHe).

PeryasiTuBHbIE YHHBEpPCAJIbHbIE y4eOHbIE eiiCTBHS:

YMEHHE CaMOCTOSITEIIFHO OMPEEATh LENu NeATeIbHOCTH, TIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEIbHOCTh, BEIOUpaTh Hanbosee 3PpHeKTUBHBIE CITIOCOOBI PEIICHHS YIECOHBIX
¥ TI0O3HABATENIBHBIX 3aJ1a4, CAMOCTOSTEIHLHO COCTABIIATH WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM QJITOPUTM JEHUCTBUM IPU BBIIOJHEHUU 3aJaHUM C YYETOM
MOJIyYEHUST HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OIICHMBATh COOTBETCTBHE MOJIYUYEHHOTO pe3yibTaTa 3asiBICHHON €N, YMEHHE
UCIIOJIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, MpEJiaraéMble B YCIOBUU
3alaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

8 KUIIACC

K koniy oOyueHuss B 8 kiacce mnpeaMeTHble pe3yjbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUIA:

e PaCKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKHUX MOHSTHI: aTOM, MOJICKYJIa,
XUMHUYECKUN 3JIEMEHT, NMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMEChH
(oHOpOAHAS ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHASL aTOMHAas
Y MOJIEKYJISIpHasi Macca, KOJIMYeCTBO BEIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBas JIOJISI XMMHUYECKOTO D3JIEMEHTAa B COCAMHEHUH, MOJISIPHBIM
00BEM, OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJb, IEKTPOOTPULATENLHOCTD,
CTENIEHb OKHUCJICHHS, XUMUYECKas Peakiusi, KiacCu(PUKaius peakiiuii:
pEaKlMM COEIUHEHHUs, PEAKIMH PA3JI0KEHUS, PEaKklUUu 3aMelIeHUs,
peakuuu OOMEHa, 3K30- U DHIOTEPMHYECKUE PEaKIMH, TEIIOBON
adekT peaknum, SAAPO aToMa, DJICKTPOHHBIM CIIOW aToMa, aTOMHas
opOuTanb, paanyc aroMa, XUMAYECKasi CBSI3b, MOJISIPHASI U HETIOJISIPHAS
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KAaTHOH, aHWOH, pPacTBOD,
MaccoBasi 10JiA BEIeCTBa (MMPOLIEHTHAs KOHIICHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHATUH U
MIPUMEHSTH 3TH TIOHSTHS TIPU OMTMCAHUU BEIIECTB U UX MPEBPAICHUI;



WCIIOJIh30BaTh XMMHYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHUS (HOpMYI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

OMpenensTh  BAJICHTHOCTh  aTOMOB  JJIEMEHTOB B OHMHapHBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OHWHApHBIX
COEIMHEHHMSIX, MPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY Kiaccy
COeMMHEHMIA O (opMysiaM, BUJ XUMHYECKOW CBs3U (KOBaJEHTHAs U
MOHHAs1) B HEOPraHUYECKUX COCTUHEHUSAX;

packpbiBath cmbici llepunoamueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBHCUMOCTU CBOWCTB
XUMUUYECKUX 3JIEMEHTOB OT UX NoJyiokeHus B [lepuognueckoii cucreme,
3aKOHOB COXPAHEHMSI MAcChl BEIIECTB, IIOCTOSHCTBA COCTABA, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTraIpo;

ONMKCHIBATh M XapaKTepHu30BaTh TabnuuHylo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iuyaTh TMOHITUS «TJaBHAs
noarpynna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymnmna)», mansie
U OOJBIINE MEPUOJIbI, COOTHOCUTh 0003HAUCHUS, KOTOPbIE UMEIOTCS B
tabnuue «llepuomnueckas cucrema xuMuueckux sinemeHTtoB J[. U.
MeHzeneeBay C YHCIOBBIMA XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsji sjapa, oOlee Yucio
AJIIEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBATh  XMMUYECKHE  JJIEMEHTHI,  HEOPTraHWYECKUE
BELIECTBA, XUMUYECKUE pEaKIMH (TI0 YUCTY U COCTaBYy YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX ~ KJIaccoB,  MOATBEP)KJAs  ONHMCAHWE  [pUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLIN;
OPOTHO3UPOBaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAuE€CTBEHHOTO COCTaBa, BO3MOYKHOCTH IPOTEKAHUS XUMHUYECKUX
MIPEBPAILCHUI B pa3JIUYHBIX YCIOBUSAX;

BBIYUCIISAITH OTHOCHUTENIBHYIO MOJIEKYJISIPHYI0O W MOJIIPHYIO MaccChbl
BEILIECTB, MAaCCOBYIO JOJIO XUMHUYECKOTO JJIEMEHTa MO0 ¢opmyIe
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacy€Thl IO YPAaBHEHUIO XUMHUYECKOW PEaKLNN;

MIPUMEHSITh OCHOBHBIE ONEPAalMd MBICIUTEILHON JEATEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHUE, 0000IIeHHe, CHUCTeMaTH3alIUIo,
KJ1acCcU(UKAIMIO, BBISBICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3ed — A
U3YUYEHHSI CBOWMCTB BEUIECTB M XMMHUYECKMX PEAKLHi, €CTECTBEHHO-
Hay4yHblE  METOJbl  MMO3HAHUS —  HAOJMIOJEHUEe, HU3MEpEHHeE,
MOJEJINPOBAHUE, IKCIIEPUMEHT (pEabHbII U MBICJIEHHBIN );



CIEN0BATh MpPABWJIAM  T[OJb30BAHUS XMMHUYECKOM TOCYAOM U
nabopaTOpHEIM 000pY/IOBaHWEM, a TaKXKe MpaBuiIaM oOOpamieHus ¢
BELIECTBAMU B COOTBETCTBUU C HWHCTPYKUUSMH [0 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHI0 U COOMPAHMIO
ra3000pa3HbIX BEMIECTB (BOJAOpPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB €  OIPEACIEHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMUYECKHE HIKCIIEPUMEHTHI T10
pacno3HaBaHWIO PACTBOPOB IIEJIOYEH U  KHUCIOT C [OMOIIbIO
WHJIUKATOPOB (JTakMyc, peHondTaaenH, METUIOPaHK U ApyTrue).

9 KUIIACC
K konmy oOydenuss B 9 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHMYECKHX MOHATHI: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJIa, WOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTh, CTEIIEHb
OKHCJICHHS, XHMMHYECKas peakius, XUMUYecKasi CBSI3b, TEILJIOBOM
3 PeKT peakiuu, MOJb, MOJSAPHBIA OOBEM, PACTBOP, AJICKTPOJMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs AUCCOLMALNS, PEAKINA UOHHOTO
oOMeHa, KaTalau3aTop, XWMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH,
OKHUCJIUTENb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
ajuioTponusi, aM(OTepHOCTh, XHUMHUYECKas CBs3b (KOBaJICHTHas,
WOHHAsl, MeTaJuIMuecKasi), KpUCTaUIMYecKas pem€rka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peaKluu, MpeaeaIbHO
nonycrumas konuentpauus [1/1K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
IPUMEHSTH 3TH OHATHUS IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJISi COCTaBi€HUS (OpMyIl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

ONpEeNeNATh BAJEHTHOCTh MW CTEMNEHb OKHUCJICHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHSIX PAa3JIMYHOIO COCTaBa, IPUHAJIEHKHOCTh
BELIECTB K OINpEACIEHHOMY KJIacCy COeIUWHEHUN mo ¢dopmysam, BHI
XUMUYECKON CBsI3W (KOBAJICHTHAsi, HWOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COCAMHEHHUSX, 3aps]l MOHA M0 XMMHUYECKOH Qopmyle,
XapakTep cpeibl B BOJIHBIX PACTBOpPaX HEOPraHUYECKUX COECAMHEHH,
TUI KPUCTAJUTMYECKON PEIIETKU KOHKPETHOI'O BEIIECTBA;

packpsiBath cMbIich I[lepuommueckoro 3axkona [l. M. MenneneeBa u
JEMOHCTPUPOBATh €ro NOHMMAaHHUE: ONUCHIBaTh M XapaKTEpU30BaTh
TabnnyHyto Gopmy Ilepronnyeckoit cHCTEMbl XUMUYECKUX 3JIEMEHTOB:



pasznuyaTh MOHATUS «r1aBHas noAarpynna (A-rpynma)» u «noOodHas
noarpynna (b-rpynma)», mMansle u OOJbIIME NEPUOABI, COOTHOCHUTH
0003HauEHHUsA, KOTOpbIE HMEIOTCS B IMEPUOJUYECKON Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, oOIIee YHCIO JJIEKTPOHOB H
pacrpesieieHie HMX MO0 JJIEKTPOHHBIM CJOSIM), OOBACHATH 0OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB 3JIEMEHTOB M MX COSTUHEHUH B
npezesiax MajblX MEPUOJIOB U TJIaBHBIX MOArPYNI C YYETOM CTPOCHMS
UX aTOMOB;

KJIACCU(PUIIMPOBATh  XMMHYECKHE  DJIEMEHThI,  HEOpraHUYeCKHe
BEIIECTBA, XUMUYECKUE PEAKIINH (T10 YHCIY M COCTABY yUaCTBYIOIIHUX B
pEeaKIMK BELIECTB, MO TEIIOBOMY 3(P(EKTy, M0 U3MEHEHHUIO CTENeHEeH
OKHUCJICHUS] XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIKE U crienu(UuIecKne XUMMHUECKHUEe
CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMHCAHHE
npUMepaMu MOJIEKYJSPHBIX U MOHHBIX YPaBHEHHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIii;

COCTABJISITh YPABHEHUS DJEKTPOJMTUYECKOW JMCCOLMALUU KHUCIIOT,
LIEJI0YEed U COJIEW, IIOJHBIE M COKpALIEHHBIC YPAaBHEHUs DPEAKIUN
MOHHOTO  OOMEHa, ypaBHEHHUA  pPEaKIHil,  MOATBEPKIAIOIIUX
CYILIECTBOBAHHE T'€HETHYECKOW CBSI3M MEXKY BEIIECTBAMHU Pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYUIHOCTb OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUui
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peaKkuii;
MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX NPEBPAIICHUNA B Pa3IUUYHBIX
YCIIOBHUSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJISAPHYI0O M MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOTO »3JeMeHTa 1o (opmyiie
COEIMHEHHs, MAacCOBYIO JIOJIIO BEIECTBA B PACTBOPE, IMPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON peaKiuu;

coON0aTh  NpaBWJIa  MOJIb30BAHUS  XMMHYECKOM TOCYIOHM U
7abopaTOpHBEIM 00OPYIOBaHMEM, a TakKe TpaBWiIa OOpaIICHHs C
BEUIECTBAMH B COOTBETCTBHU C HMHCTPYKIUSMHU 110 BBIIIOJIHEHUIO
7a00pATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHI0 M COOMPAHMIO
ra3000pa3HbIX BENIECTB (aMMHUaKa M YTJIEKHUCIIOro ras3a);

OPOBOJUTH PEAKIUHU, TMOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pa3iMyYHBIX BEUIECTB: pACMO3HABaThb OMNBITHBIM MyTEM  XJIOPHI-,
Opomun-, wuomua-, KapObonar-, Qocdar-, cunmukar-, cymnbdar-,



TUAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI U3YUYEHHBIX METAJLJIOB,
MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEILIECTB;

e TIIPUMEHATH OCHOBHBIC OMNEPAlUM MBICIUTEIbHON JEATCIBHOCTA —
aHaJlM3 W CHUHTE3, CpaBHEHHUE, O0O00OIIEeHHEe, CUCTEMAaTHU3alINIo,
BBISIBJICHUE TTPUYUHHO-CJICICTBEHHBIX CBA3EH — /Ui U3y4YECHUSI CBOWMCTB
BEIIECTB M XHUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAy4YHbIE METO/Ibl
MO3HaHUs — HAOJIOJICHUEe, U3MEPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT

(peayIbHBIN U MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
N DJIeKTPOHHbIE
w/n Tema ypoka KoumuectBo uudposbie
4acoB oOpa3oBaTe/ibHbIE
pecypchl

1 IIpenmer xumuu. Ponp xumuu B 1 Bu6muotexa [JOK
YKU3HM yesoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

5 [TonsTue o wmeromax IIO3HAHUS B 1 bubnuoteka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktnueckass  pabora Ne 1

3 «IIpaBwmia paboThl B tabopatopuu u 1 bubnuoteka [JOK
MIPUEMBI oOpareHus c https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYT0OBAaHHEM)

4 Uuctele  BemectBa W CMECH. 1 bubmuoreka [{OK
CriocoOsI pa3fieneHust cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas  pabora Ne 2

S) «Pa3genenue cmeceil (Ha mpumepe 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
bubmunoreka LIOK

0 ATOMBL H MOJICKYIIbI 1 https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE  DJIEMEHTHI.  3HAKHu 1 bubnuoreka [JOK
(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ClOXKHBIE BEIIECTBA 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
3aKkoH MOCTOSTHCTBA cocraBa
BelecTB. Xumudeckas dopmyna. bubmmoreka [JOK

10 1
BaneHTHOCTP aTOMOB XHUMMYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTrHOCUTENbHAA AaToOMHasg  Macca.

11 OtHocutenbpHas MOJICKYJISIpHAs bubmorexa [IOK
YIAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBass ~ g0JII  XHMHYECKOI'O bubmuoteka [JOK
3JIEMEHTA B COCIMHEHUUN https://m.edsoo.ru/ff0d350c
13 KommuectBo ~ BemectBa.  Moutb. bubmoreka [{OK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 duznyeckue u XUMHYECKUE bubmuoreka [{OK
SIBJIEHUS. XUMHUYECKasl pEaKLHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakn W yCIOBHS TPOTEKAHUS bu6nuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MAacChl BEIECTB. bubnmoreka [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Bruucnenus KOJINYCCTBA, MAacCChI
17 BEIIECTBA o ABHCHUSAM bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
XUMHUYCCKUX pCaKIINuU
Knaccudukanus XAMUYECKHUX
18 eaKuil (COeqMHECHHUSI, PA3I0KEHUS Bubmmorexa [IOK
beattt A P : https://m.edsoo.ru/ff0d3f34
3aMeIleHus, 0OMeHa)
M. B. JloMOHOCOB - Yy4YEHBIN-
19 sHnmkioneauct.  OO6oOmenne u bubmorexa IOK
t AHCT: . - https://m.edsoo.ru/ff0d40c4
cucreMarui3anus 3HaHUN
20 Kontponbnas padora Nel mo Teme bubmmoreka [JOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3gyx - cmech razoB. CocraB
21 Bo3ayxa. Kwucmopon - siIeMeHT u bubmorexa HOK
. poA https://m.edsoo.ru/ff0d448e
nmpocroe BeuiecTBo. O30H
dusnyeckue " XUMHUYCCKHE
99 CBOMCTBa  KHcClOpoja  (peakiuu bubnuoreka [JOK
okucieHus, ropenue). Ilonarue o0 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoObl TIOJTyYeHUsT KHCIIOpoaa B
23 J1a00paTOPUM M TMPOMBIIIJICHHOCTH bubmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
TennoBoit  3ddexkr XuMHUECKOU
24 peaku, MTOHSITHE 0 bu6nuoreka [JOK
TEPMOXUMUYECKOM YpaBHCHUHU, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHIX PEAKIIHIX
TommuBo (HedTh, Yroab W MeTaH).
(egs, 'y ) bubmuoreka [{OK
25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €ro

MPEAOTBPAICHUS

https://m.edsoo.ru/ff0d4c4a
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[Ipaktuyeckas padora Ne 3 mo Teme

but6mmoreka [IOK
2 I1
0 «lomyHeme 1 COGIEp anie https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3yYEHUE €TO CBOWCTB
97 Bomopon - namemeHT u mpoctoe bubmuoteka [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
dusnyeckue " XUMHUYCCKHE
28 cBoiicTBa Bojaopona. Ilpumenenue bubmorexa [JOK
Aopoxa. 1P https://m.edsoo.ru/ff0d4ddo
BOZOpOJIa
Bbubmunoreka LIOK
29 Honsrie o KHETOTaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CrocoObl  moJTydeHHsl BOAOpOaAa B bubmoreka [IOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
[Tpaktuyeckas padora Ne 4 mo Teme
31 «Ilonydenue u cobupanue bubmorexa [IOK
M . p https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYEHHE €T0 CBOMCTBY
32 Mosmsipapiii 00bEM  Ta30B. 3aKoH bu6nuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Beruncnenuss o0bEMa, KoOJIMYECTBa
33 BEIIIECTBA Tra3a IO €ro W3BECTHOM bubmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIIH 00BEMY
Boruucienuss o0BEMOB Ta30B IO
34 ABHCHHMIO pEAaKIMM Ha OCHOBE bubmorexa [JOK
P . beaxtl . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH T'a30B
35 duznueckue u XUMHYECKUE bubnuoteka [JOK
CBOIICTBAa BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. IloHsTue 00 bubnuoreka [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona Kak pacTBOPHUTED.
37 HacelmerHple W HEHACHIIMICHHBIC bubmuoreka [{OK
pacTBOPBI. MaccoBas JIOJIsT https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pacTBOpE
[TpakTuueckas padora Ne 5 mo teme
38 «IIpuroToBieHne  pacTBOPOB  C bubmmoreka [JOK
ONpeneIEHHON  MaccoBOM  JOJel https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEILIECTBA»
39 KontponsHast pabora Ne2 mo Teme Bu6muotexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKanus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonyuenne u XuMHUYECKHE CBOMCTBA bubmmoreka [JOK

KHCJIOTHBIX, OCHOBHBIX n

https://m.edsoo.ru/ff0d664e
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aM(pOTEePHBIX OKCHJIOB

42 OcHoBaHUS: COCTaB, bubmuoreka [JOK
KJ1accuukanms, HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne U XMMHUYECKHE CBONCTBA Bu6muotexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotel: coctaB, kiaccudukamms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenne u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conn (cpemHue): HOMEHKIIATypa,
46 CHOCOGBE pnon ‘Ie)HI/IH XHMI/Iqec}er bubnnorexa [IOK
. M ’ https://m.eds00.ru/00ad9474
CBOICTBa
[Ipaktuyeckas  pabora Ne 6.
47 Pemenue AKCIEPUMEHTAIbHBIX bu6nuoreka [IOK
3ama4y o treMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COECAUHEHUIN
I'enerudeckas CBS3b MEXIY
48 KJaccaMu HEOPTaHUYECKUX bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCOANHCHNUHN
49 O000meHne W cHUCTEMaTU3aLMs bu6mmoreka [IOK
3HAHHUH https://m.edsoo.ru/00ad9ch2
KonrponsHast pabora Ne3 mo Teme
50 "OCHOBHEBIE KJIACChI bubmorexa LHOK
o https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTMHCHUI
[lepBpie TOMBITKH KJIACCU(DUKAIMH
51 XUMHUYECKHUX 3JIeMeHTOB. IloHATHE O bubnnorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rpynnax CXOIHBIX 3JICMCHTOB
[Tepuonnueckuii 3aKOH u
59 Ilepuoanueckas cucTema bu6nuorexa [IOK
xuMuueckux anemento J[. . https://m.edsoo.ru/00ada52c
Menneneena
53 He HNOAbI, I'PVYIIIILI, IIOATPYIIIIBI BI/I6HI/IOTCK3 HOK
PHOABL TPY > HOADY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6nuoreka [IOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue HIEKTPOHHBIX 000JIOYEK
. bubmunoreka LIOK
55 aTOMOB 23JIeMeHTOB llepuomnueckoi
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . Menaeneena
XapakTepuctuka XAMHYECKOr0
bubmunoreka LIOK
56 DJIEMEHTA II0 €r0 MOJOXKEHUIO B

[lepuonuueckoit cucreme . U.

https://m.edsoo.ru/00ada824
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Menneneena
3nauenue Ilepumoandeckoro 3akoHa

57 JUTSL pa3BUTHSI HAYKU U TIPAKTUKH. 1. 1 bu6nuoreka [IOK
N. MenpaeneeB - y4€Hbli, neaaror u https://m.edsoo.ru/00ada96e
rpak JaHuH
DNEeKTPOOTPUIIATEILHOCTh ~ aTOMOB bubmmoreka [JOK

58 1
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8

bub6munoreka LIOK

59 Howwast xummseckas czb 1 https://m.edsoo.ru/00adac34

60 KoBasieHTHas ossipHast XUMU4ecKas 1 bubmmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8

61 KoBanentnas HEToJsIpHAs 1 bu6nuoreka [IOK
XUMHUYECKAs CBSI3b https://m.edsoo.ru/00adaab9

but6mmoreka [IOK

62 Creneuy okucieHus 1 https://m.edsoo.ru/00adae28

63 OKHUCIINTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubanoreka LIOK
peakuu https://m.edsoo.ru/00adb076

but6mmoreka [IOK

64 OKHUCIIUTEN U BOCCTAaHOBUTEIN 1 https://m.edsoo.ru/00adb076
Kontponbraas padora Ned mo Teme

65 «Ctpoenne aroMa. XHUMHYECKas 1 bubmorexa LHOK

p ’ https://m.edsoo.ru/00adb486
CBS3b»

66 O6oOmatomuii  ypok 10  TeMme 1 bubmuoreka [{OK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/00adb33c
O06o0maromuii OK 1II0 TeME

67 «OCH(L)I;HBIL: P KJIACCHI 1 bubmmorexa TTOK

. https://m.edsoo.ru/00ad9cb?2
HEOPTaHMYECKUX COCAMHECHUI»
O00061aroIui OK IO TeMe
68 «Crt (I)J;HI/I;H aTOI\}/IIE Xumuueckast 1 bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0d61c6
CBSI3b»
OBHIEE KOJIMYECTBO YACOB IIO 68
[TPOI'PAMME
9 KJIACC
DJIeKTPOHHbBbIE
Ne
/ Tema ypoka KoaudecTBO uudposbie
n/n
4acoB oOpa3oBaTe/ibHbIE
pecypchbl
Ilepnonnueckuit 3aKOH.
1 Ilepuoanueckas cucreMa 1 bubmorexa LOK
pHOA https://m.edsoo.ru/00adb59e
xuMudeckux osaementos . .
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Menneneesa

3aKOHOMepHOCTH B HU3MCHCHUU

2 CBOWMCTB XMMHYECKUX JJIEMCHTOB bubmorexa [JOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIaTypa bubmmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMu4eckoi CBSI3M M THUITBI bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IloBTOpenne wu  yriyOJieHHE
3HAHUN  OCHOBHBIX  Pa3/eioB
Kypca 8 Kiacca»

Knaccudukamms XUMHYECKUX
6 peakmuit 1o Pa3TUYHBIM bubmorexa [JOK
https://m.edsoo.ru/00adbcb0
MpU3HAKAM
IlonsTne 0 CKOpOCTHU

7 xumMuyeckon peakuuu. [lonstue o bubmmoreka [JOK
TOMOT€HHBIX UM  TIE€TePOTCHHBIX https://m.edsoo.ru/00adbe9a
peaKIusax
IlonsTue 0 XUMHYECKOM
pPaBHOBECHH. ®DakTopsl,

3 BIIHSIOIIIHC Ha CKOpPOCTb bubmuorexa [JOK
XUMHYECKOH peakuuu U https://m.edsoo.ru/00adc28c
MTOJI0KCHUE XUMHYECKOTO
paBHOBeECHs

9 OKHCIUTEIBHO- Bbu6nuoreka [JOK
BOCCTaHOBUTEJIBHBIE PEAKIINH https://m.edsoo.ru/00adcade
Teopus AIEKTPOJIUTUYECKON

10 JIUCCOLAAIINM. CuiibHBIE 51 bubmmnorexa [IOK

https://m.edsoo.ru/00adcd68
cy1abble AIEKTPOITUTHI

11 HoHnHbIe ypaBHEHMS peakuui bubmmorexa LHOK

https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIOT U
OCHOBaHHU B CBETE
12 MIpeICTaBICHUIA 00 bubnnorexa LIOK

. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON
JACCOLMAIIAN
XHUMHUYECKHE CBOMCTBa COJiell B

13 CBETE MpEICTaBICHUIA 00 bubnnorexka HOK
JJIEKTPOJIUTUYECKON https://m.eds00.ru/00add8b2

Jucconmranumn
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Bbu6nuoreka [JOK

14 ITonsaTre o ruApOIN3E CONCH
AP https://m.edsoo.ru/00add9d4
15 OO0o0mIeHne W CHCTEMAaTH3aIlus bubmuorexa [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[Ipaktnueckas pabGora Ne 1.
16 «PGH_IGHI/IG SKCIICPUMCHTAJIbHBIX BI/I6J'II/IOTGK3 HOK
p https://m.edsoo.ru/00addbfa
3a7au»
Kontponbras padota No2 o teme
17 «INEKTPOIUTHYECKAS bubanorexa HOK
JYCCOIMAIIHSL. XUMHYECKHE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»
OOmas XapaKTEepUCTHKA
18 ranlcl)lreHOB pXI/IMfI‘IeCKI/Ie bubmorexa [IOK
. ’ https://m.edsoo.ru/00addfe2
CBOWCTBA Ha IpUMeEpE XjIopa
XJ10pOBOAOPO. Consanas
19 KI/ICJfOTa XfIMI/I‘IeCKI/Ie CBOIiCTBa bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, IPUMEHEHUE
[TpakTuueckass padora Ne 2 1o
20 TEME «ITonyuenne COJISHOM bubmorexa LOK
Y . . https://m.edsoo.ru/00ade348
KHCJIOTHI, I/I3y‘-I€HI/I€ €€ CBOUCTB»
Beruncnenuss 1Mo ypaBHCHHSIM
21 XHUMHYECKHUX PEaKIHUi, €CIIU OJUH bubmorexa OK
PCAKIUIH, A https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
99 O6mas XapaKTEePUCTUKA bubmuorexa [JOK
anemeHToB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
ANnoTponHbIE MoauduKan
93 cepel. Haxoxxaenuwe cepsl U €€ bubmuorexa [JOK
COoeINMHEHNH B MpUpoe. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoaopo, CTpOEHHE,
24 (pninqecml;e u XI/IMI/II)‘-IGCKI/IG bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcupapl cepbl. CepHast KuCIOTa,
25 ¢usznyeckue M XUMHUYECKHUE bubmmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOMCTBaA, HpI/IMeHeHI/Ie
XUMUYECKUE PEaKInH, JIeKaIue
B OCHOBE MTPOMBIIILICHHOTO
26 crocoba  TONydYeHUsT  CEpHOM bubmuorexa [JOK

KUCIOTEIL. XHUMHUUYECKOE
3arpsI3HEHUE OKPYKAIOLIEH Cpebl
COEAUHEHUSIMHU CEPbI

https://m.edsoo.ru/00adec8a
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Brluucienne  MaccoBOod  JOIU

bu6mmoreka [IOK

27
BBIXOJAa IPOJIYKTa peaKkLuu https://m.edsoo.ru/00adec8a
O6mas XapaKTEePUCTUKA
anemeHTOB VA-Tpynmbl.  A30T,

28 actpocTpaHEHHEe B  IPHUPOJIC bubmorexa HOK
pactpocIp PHPOZE, https://m.edsoo.ru/00adeea6
¢usznyeckue M XUMHUYECKHUE
CBOICTBA
AMMuak, ero (U3MYECKHE W

29 XUMHYECKHE CBOMCTBA bubmorexa [JOK

’ https://m.edsoo.ru/00adf004
MOJTy4YeHUE U TIPUMEHEHHE
[Tpaktrueckas pabora Ne 3 1o
30 teme  «llomyuenne ammmaka bubmmorexa [JOK
Y . ’ https://m.edsoo.ru/00adf180
W3YyYEHHUE €r0 CBOHCTBY

31 A3oTHas KUCIIOTa, €€ PU3NIECKUE bubmmoreka [JOK
1 XMMUYECKHE CBOKCTBA https://m.eds00.ru/00adf306
Hcnons3oBaHue  HUTPATOB U
cojeli aMMOHMSI B  KauyecTBE

32 MUHEPAJTbHBIX yaoOpeHuit. bubmmoreka [JOK
XUMHYECKOE 3arpsi3HEHUE https://m.edso0.ru/00adf518
OKpYKaroleun cpeasl
COCIMHEHUSIMH a30Ta
®octop. Oxcua dochopa (V) u
docdopHas kucnora, Gpusuveckue bubmmoreka [JOK

33 .

u XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyYCHHE
Hcnonb3oBanue  ¢ocdaroB B

34 KauecTBe MUHEpaIbHBIX bubnnorexka HOK
y100peHUH. 3arpsizHeHue https://m.edsoo.ru/00adfc20
MPUPOIHOM cperbl hocdaTamu
Vruepon, acCIIpOCTpAaHCHUE B

35 pu 2 e ’ q)lfmqgcxne u bubmorexa HOK

PHPOC, . https://m.edso0o.ru/00adfd9c
XUMHYECKHE CBOMCTBA
OKkcuapl yriepoja, UX
dusznvyeckue M XUMHYECKHUE
36 CBOICTBa DKOJIOTHYECKUE bubmorexa LHOK
i https://m.edsoo.ru/00adfebe
POOJIeMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V)
37 VYronpHas KUCI0Ta U €€ COJTN bubmorexa LHOK
https://m.edso0.ru/00ae006¢
[Tpaktrueckas pabora Ne 4 1o
" bubmuorexa [JOK
38 teme '"[lomydeHue yrIEKHCIOTO

raza. KauecTBeHHass peakuus Ha

https://m.edso0.ru/00ae027¢
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kapOoHaT-uoH"

[lepBoHayanbHble TOHATHUS 00

bu6mmoreka [IOK

39 OPTAHIHCCKHUX BEIMIECTBAX KAk 0 https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTJIepoaa
40 Kpemnwuii u ero coemnHeHust buGnnorexa LIOK
https://m.edso0.ru/00ae080a
[Ipaktnueckass pabora Ne 5.
41 Pemenne  sKcepUMEHTAIBHBIX bubmuorexa [JOK
3aa4y 0o TeMe «BaxHeilmue https://m.edsoo.ru/00ae0bf2
HEMETaJUTBl U UX COSTUHCHUS)
Kontponbras padota Ne3 o teme
42 «Baxuelmuye HeMeTaIbl UM HX bubmorexa [IOK
https://m.edsoo.ru/00ae0e18
COCIUHCHMS)
Oomas XapaKTepUCTHKA
XUMHUYCCKUX 3JICMCHTOB -
METaJUIOB. MeTayuinyeckas CBS3b bubmuorexa [JOK
43
51 MeTaJlIndecKast https://m.edsoo.ru/00ae103e
KpPUCTAIUINYECKAS peméTKa.
du3nvecKue CBONCTBA METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.
44 DNEeKTPOXUMHUIECKUIT pan bubmmorexa [JOK
N https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OOme  crmocoObl  MONy4eHUs
MCETAJIJIOB. CHHaBBI. Brruncnenus
45 [0 YPaBHEHHUSAM  XMMHUYECKUX bubmmorexa LIOK
L https://m.edsoo.ru/00ael1156
peakuii, ecaId  OJAWH U3
pEareHTOB COJEPIKHUT MPUMECH
46 [TonsiTHE O KOPPO3UM METAJIIIOB bubmmorexa [JOK
https://m.edso0.ru/00ae1278
Bbu6nmuoreka [JOK
47 [enotmbte MeTaBI https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[lenouHo3emenbHbIE METAIIBI — bubnnorexka HOK
KaJIblIMA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxwuetimme COCAUHCHMS bubmuorexa [JOK
KaJIBIIUS https://m.edsoo.ru/00ael5e8
51 OO0o0mIeHne W CHCTeMAaTH3aIlus
3HAHUH
59 JKEcTkocTh BOABI M CIOCOOBI €& bubmuorexa [JOK

yCTpaHEeHUs

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas pabora Ne 6 mo

53 Teme "JKECTKOCTh BOJIBI M METO/IbI bubmmorexa [TOK
. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
N bu6mmoreka [IOK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOICTBa OKCUIA U bubnuoreka [IOK
55
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Okcuapl, THUIPOKCUIBI W COJIH bubmuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edso0.ru/00ae35e6
58 O0001IeHe W CHUCTEMAaTH3aINA
3HAHUU
[Ipaktuyeckas pabora Ne 7.
59 Pemienue  sKcepUMEHTAIBHBIX bubmmoreka [JOK
3aga4d 1o TeMe «BaxHeiimue https://m.edsoo.ru/00ae3de8
METAJIIBI U UX COCTUHCHUS)
Bpluncinenuss 1o ypaBHEHUAM
XUMHYECKUX PEAKIUM, €CIU OJUH
60 U3 PEareHTOB JaH B M30BITKE WK bubmmoreka [IOK
COJIEPKUT NPUMECH. BrrunciieHus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJ1a MPOJTyKTa
peaknuu
61 OO0o0mIeHne W CHCTEMAaTH3aIlus
3HAHUU
Kontponbras padota Ne4 o teme
62 «BaxHelmuye MeTaIBl U HX
COCIMHCHH S
63 BemectBa wu  marepuansl B bubmuorexa [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo0.ru/00ae3f50
64 XumMuieckoe 3arpsi3HEHUE bubmmoreka [JOK
OKPY’KaIoIlEeH cpeabl https://m.eds00.ru/00ae4270
65 Ponrr  xumMum B pelieHuH bubmuorexa [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edso0.ru/00ae4270
O6oOmaromuii  ypok IO TeMe
66 «INEKTPOIUTHUYECKAS bubnnorexka HOK
JYCCOINAIIHS. XUMHYECKHE https://m.edsoo.ru/00ae0d0a
peakIuy B PacTBOPAX»
O6o6mavfomnn YpPOK TI0 TeMme Bu6miorexa LOK
67 «BakHe#mme HeMeTaulbl U HX

COEIMHEHUI»

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



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

OO6o0maromuii  ypok 10 Teme

68 «Baxuelnme MeTaluibl U UX 1 bubmorexa LIOK
https://m.edsoo.ru/00ad9cb?2
COCIMHEHUS»
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

