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8 KIIACC

IlepBoHaYa/IbLHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Poib XuMumM B )KM3HU 4eIOBEKa. XMMHS B CUCTEME HayK. Telia U BelecTBa.
@u3nuecKue CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemecTB. [loHaTHE 0 MeTomax
no3HaHusA B XuMuu. YucTele BeniecTBa U cMecu. CriocoObl pa3siesieHus: CMecen.

ATOMBI M MOJIEKYJIbI. XUMUYECKHE AEMEHTHI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie n
CJIO’KHBIE BEIIeCTBA. ATOMHO-MOJEKYJISIPHOE YUCHHE.

Xumuyeckass Gopmyna. BaaeHTHOCTh aTOMOB XHMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocTtaBa BemecTB. OTHOCUTENbHAs aTOMHasi macca. OTHOCUTEIbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUMU.

KommuecTBo BemecTtBa. Moiib. MosiipHast Macca. B3anMoOCBsI3b KOJIMYECTBA, MAacChl M 4YKCla
CTPYKTYPHBIX €UHUII BerecTBa. Pacuétol mo hopmynaM XUMUYECKUX COSTUHECHUM.

Ou3NYEeCKNe W XHUMHUYECKHE SBJICHUA. XHMHUYECKas peakuus W €€ MNpHU3HAKU. 3aKOH
COXpaHEHUsI MacChl BeIIEeCTB. XUMHUYeCKHe ypaBHeHusa. Kiaccudukamus XUMHUYECKUX
peakiuii (COeIMHEHUS, pa3JIOKEeHUSs, 3aMeIeHNsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHMYECKOM MOCYJ0H, MpaBwiaMu paboThl B JlabopaTopuu U NpuéMamMu
oOparieHus ¢ 1abopaTtopHbIM 000pYy/I0BaHUEM, U3YUCHUE U ONMHMCAHUE (PU3NYECKUX CBOMCTB
00pa3lloB HEOPTAHMYECKUX BEIIECTB, HabO0IeHne Pu3nyeckux (TJIaBjIeHUE BOCKA, TasHUE
JIbJla, pacTHUpaHHE caxapa B CTYIKE, KHIIEHWE M KOHJIEHCAlus BOAbl) M XUMHUYECKUX
(ropeHue cBeuu, MPOKaJMBaHUE MEIHOW MPOBOJIOKHU, B3aMMOJCHCTBHE Meja C KUCIOTOM)
SBJICHUW, HAOJIOJICHHUE U OMNHCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUil
(pa3noxeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, pa3iioKeHHE
ruapokcuna menu (1) mpu HarpeBanuu, B3auMOJCHCTBUE Keje3a ¢ paCTBOPOM COJIU METU
(I1), m3ydeHue crocoOOB pa3zeieHHs CMecel: C TOMOINBI0 MarHuTa, (QHILTPOBAHHE,
BbIIIApUBAHUE, AUCTHUISIMSA, XpoMarorpadus, MPOBEACHUE OYKMCTKUA IMOBAPEHHOW COJIH,
HaOIOZICHUE W OMHCAHUE PE3YyJIbTAaTOB MPOBEACHUS OMbITA, WJUTIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJT (IIIapOCTEP>KHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razo. CocrtaB Bo3ayxa. Kucimopom — 35€eMEHT W TPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoma B mpupojse, ¢GuU3MYECKMe U XUMHUUYECKHE CBOHCTBa (peakiuu
ropenusi). Oxcunel. [lpumenenue xkuciaopoma. CrnocoObl TOMYyYEHHS KHCIOpPoOJa B
nabopaTopud ¥ TPOMBINUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
aJUIOTPOTHAs MOIU(PUKAIINS KUCIOPOa.

TennoBoit  »hdexT XUMHUECKOW peaklMh, TEPMOXUMHUYECKHE YpaBHEHHUSA, OK30- H
SHJOTEPMUYECKUE peakiuu. TOIMBO: Yyroib M METaH. 3arpsi3HEHUE BO3AyXa, YCHJICHHE
MapHUKOBOTO Y (PexTa, pa3pyIieHne 030HOBOTO CIIOS.

Bomopon — anement u mpocrtoe BemecTBo. Haxoxaenue Bomopoaa B mpupoae, Gu3ndecKkue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI MoTydeHusi. Kuciaotsl u comnu.

MonsipHbiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne cBoMcTBa BOAbBl. Boma kak pacrBopurens. PactBopel. Haceuiennele un
HEHACBILIEHHbIE pacTBOpbl. PacTBOpMMOCTE BemecTB B BoAe. MaccoBast 101s BelecTBa B
pactBope. XUMUYECKHE CBOWCTBA BOJIbI. OCHOBaHUA. PoJib paCTBOPOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B mpupoze. 3arpsi3HEHUE NPUPOIHBIX BoJA. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss Heopranmueckux coeauHeHud. Oxkcugsl. Kiaccuduxamuss oxcuaos:
cosieoOpasyromie (OCHOBHBIE, KHCJIOTHBIE, am{pOTepHbIE) H  HECoJIeOOpa3yIoIIue.
Homenknatypa okcuaoB. dusnueckue M XHUMHUYECKHE CBOMCTBA OKcuAOB. [lomydenue
OKCH/JIOB.

OcnoBanusa. Knaccudukanuss OCHOBaHMM: MIENOYM UM HEPACTBOPUMBIE  OCHOBAHUA.
Homenknarypa ocHoBanuii. @u3nyeckue U XMMUYECKUE CBOMCTBA OCHOBaHWM. [lomyuenune
OCHOBAHHM.

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucior. DPu3nueckue U XUMHUYECKUE
cBoiicTBa KUCIOT. Psn aktuBHOCTM MeTaiuioB H. H. bekerosa. [lonyuenune kucior.

Comu. Homenknatypa coneil. @u3nyeckrue u XUMUYeCKrue cBoMcTBa cosel. [lomyuenune coneil.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpEACIICHUE COAEpXKaHUS KHUCIOpoJa B BO3JAyXe, IOJydyeHHUE, coOupaHueE,
pacno3HaBaHHE U MU3yYEHHE CBOWCTB KUCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBHS BEUIECTB C
KHCJIOPOJIOM U YCJIOBHSI BO3SHUKHOBEHHUS M MPEKPAIICHUS TOpeHus (1Moxapa), 03HAKOMIICHHUE
¢ oOpa3uamMu OKCHJIOB M ONMCAHHUE UX CBOICTB, MOJy4YeHHE, COOMpaHHE, pacliO3HABaHUE U
U3y4YeHHEe CBOWMCTB Boaopoaa (ropeHwme), B3aumoaehcTsue Bogopoaa ¢ okcuaom meau (11)
(BO3MOKHO  HWCIOJIb30BAaHUE  BHUACOMATEpPUATIOB), HAONIOJEHHE O0Opas3IloB  BEIIECTB
KOJINYEeCTBOM | MOJIb, HCClIeJOBaHUE OCOOEHHOCTEW PacCTBOPEHHUS BEILECTB C Pa3IUYHOMN
pacTBOPUMOCTBIO, TMPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM  JIOJIEH
PacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHUE BOJIBI C METa/UIaMU (HATPUEM U KaJbIUEM)
(BO3MOKHO HCITOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIEAOBAaHUE OOpPA3I[0OB HEOPTAaHMYECKUX
BEILECTB PA3JIMYHbBIX KJIACCOB, HAOIIO/IEHNE U3MEHEHHSI OKPACKU MHIUKATOPOB B pACTBOpPaAxX
KUCJIOT W WIeJouei, n3ydyeHue B3aumozeicTtBus okcunaa menu (ll) ¢ pactBopoMm cepHoi
KHUCJIOTBI, KHCJIOT C METAJUIaMH, PEAKIUN HEUTpaIu3aluH, MOJy4YeHHUE HEPACTBOPHUMBIX
OCHOBAaHMI, BBITECHEHHWE OJHOIO MeETajula JPYTMM U3 pPacTBOpa COJIM, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxXHenIne KJ1acChl HEOPraHUYECKUX COCUHEHUID.

Iepuonnuecknii 3axkon u Ilepmoamueckass cucrema xumMudeckux 3djemenros [[. H.
Menpaeneesa. Crpoenne aTOMOB. XumMuyeckas CBA3b. OxucauTebHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[lepBble MOMBITKN KiIacCU(PUKAIMA XUMHUYECKUX 3JIEMEHTOB. [loHsSTHE O Tpymmax CXOJIHBIX
AJIEMEHTOB (LIEJOYHbIE U IIEJTOYHO3EMEIbHBIE METAIIbI, TajJOT€Hbl, WHEPTHHIC Ta3bl).
DneMEeHThI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUABI U TUIPOKCUBI.

ITepunonnueckunt 3akoH. [lepuonnyeckas cucrema xumuuyeckux 3iemeHToB /. 1. Menzaeneena.
Koportkonepuoanas u gnuHHonepuonHas gopmsl llepuoanyueckoil cucTeMbl XUMHUYECKHX
anemeHntoB J[. M. MenneneeBa. Ilepuonsl m rpynmbsl. @U3HMYECKHNM CMBICI MOPSAKOBOTO
HOMEpa, HOMEPOB MEPHUO/IA U TPYIIIIBI AJIEMEHTA.



Crpoenne atoMoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0osouek atomMoB mepBbeIXx 20 xumuueckux anneMeHToB llepmonmmyeckoii cuctemst J[. U.
MenpneneeBa. XapakTEepUCTUKA XHMHYECKOIO D3JIEMEHTA IO €ro IOJOXEHUI0 B
[Tepuonunueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMs pajJnyca aTOMOB XHMHUYECKHX 3JEMEHTOB, METALUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u Ilepuoandeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHS HAyKH U TIpakTUku. 1. . MeHneneeB — y4EHbBIN U TPaXIaHUH.

Xumnueckas cBs3b. KoBanentHas (HoJisipHasi ¥ HETOJSIpHAs) CBSA3b. DIEKTPOOTPUIIATEIHLHOCTD
XUMHYECKHUX JIEMEHTOB. MIOHHas CBA3b.

Crenenp okuciieHus. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl okucneHus u
BOCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3LOB BEIIECTB METAJUIOB U HEMETAIUIOB, B3aUMOJAECICTBUE TMIPOKCUAA IUHKA C
pacTBOpaMM KHCJIOT M IIEJIIOYEH, NPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakiuu  pas3lIokKeHUs,
COCIMHEHUA).

Mesicnpeomemmuoie cea3u

Peannsanus MeXnpeaMETHBIX CBA3€EH IPA U3YYEHUN XUMHH B § KIJIACCE OCYILECTBIIETCS YEPE3
HCIIOJIb30BaHUE KaK OOIMUX €CTECTBEHHO--HAYUYHBIX MOHSTHUH, TaK U MOHITUH, SIBISIOMINXCS
CHUCTEMHBIMU JJIS1 OTACJBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO01mue ecTeCTBEeHHO--HAYUYHbIE MOHATHS: HAy4YHBIA (DAKT, TUTIOTE3a, TECOPHUs, 3aKOH, aHAJIM3,
CUHTE3, Kiaccudukaius, NEepUOJUYHOCTh, HAONIOJCHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHNE, MOJEND, SIBJICHHE.

®usuka: Marepus, aTroM, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOMbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dJICKTPUUCCKUN 3apsll, BEIIECTBO, TENO, 00bEM, arperatnoe
COCTOSIHME BEIIECTBA, ra3, GU3NUECKUE BEIIMYUHBI, CAUHUIIBI U3MEPEHUsI, KOCMOC, TUIAHETHI,
3BE311b1, ComHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOBI, MOJE3HBIE MCKOIMAEMbIE,
TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYeCKasi peaKus

ITepuonnueckunt 3akoH. [lepuonnyeckas cucrema xumuuyeckux 3yemeHToB /. 1. Menzaeneena.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX PJIEMEHTOB MEPBBIX
TpEX TNEPUOJIOB, Kajus, KajblLUs W HUX COCAUHEHUHM B COOTBETCTBUU C IMOJOXKECHUEM
31eMEHTOB B lleprnoanueckon cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BewniecTa: BHUIAbl XHUMHYECKOW CBSI3HM. THUIBI KPUCTAUIMYECKHX PELIETOK,
3aBUCHUMOCTbh CBOWCTB BEILIECTBA OT TUIMNA KPUCTALUIMYECKOM PEIIETKA U BUAA XUMHUYECKOMU
CBSI3U.



Krnaccudukaius u HOMEHKIIaTypa HEOPTaHMYECKUX BEIIEeCTB. XMMHUYECKUE CBONCTBA BEIIECTB,
OTHOCAIIMXCS K Pa3jIM4HbIM KjaccaM HEOPraHWYECKHX COEAUHEHUH, F€HETHYECKas CBS3b
HEOPTraHMYECKUX BEILIECTB.

Knaccudukanusa XuMHYECKUX peakluuid MO pPa3iINYHbIM MpU3HaKaMm (MO YHUCIy U COCTaBy
YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTEIeHEen
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, 10 0OPAaTUMOCTH, 10 YYACTHIO KaTaiu3aTopa). DK30- U
SHIOTEPMUYECKHUE PEAKLINH, TEPMOXUMUYECKUE YPABHEHHS.

[Tonsitue o ckopocTH XuMHUYeckoll peakuuu. [loHaTne 00 0OOpaTUMBIX U HEOOPATHUMBIX
XUMHYECKUX peakuusax. [IoHATHE O TOMOTE€HHBIX W TE€TEPOreHHBbIX peakuusx. lloHsTHe o
karanuse. [loHATHE O XUMHUYECKOM paBHOBeCHMU. PaKTOpbI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKOMN pEeaKIMH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE  PEAKLIUM, 3JCKTPOHHBIM  OallaHC  OKHUCIUTENbHO-
BOCCTaHOBUTEIBHOU peaKuuu. Cocranenue YpaBHEHUI OKHUCJIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJb30BAHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopus >IEKTPONUTUYECKON TUCCOLMALMHU. ODJIEKTPOJUTBI U HEIIEKTPOJIuThl. KaThuoHBI,
aHUOHBI. MeXaHW3M OHCCOUMAalUU BELIECTB C Pa3JIMYHBIMU BUJAAMH XUMUYECKOH CBS3H.
Crenens nucconuannu. CUiabHbIE U CI1A0bIE 3JIEKTPOIUTHI.

Peakuyn moHHOro oOMeHa. YciOBHS MPOTEKAHUS PEAKIUM HOHHOrO OOMEHa, IOJIHBIE U
COKpaIlEHHbIE HOHHBIE YpaBHEHU peakiunil. CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEU B CBETE
MPEACTABICHU 00 3JIEKTPOJMTUYECKOW aucconuanui. KadecTBeHHbIE peaKkMi Ha HOHBI.
[TonsATHE O TUIPOIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

03HAaKOMJICHUE C MOJAEIIIMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHUYECKHUX BEIIECTB — METAJIJIOB
1 HeMeTauioB (TpaduTa U anamasa), CI0XKHBIX BEIIECTB (XJIOpUAa HATpHsl), UCCIECIOBaHUE
3aBUCUMOCTH CKOPOCTH XHUMHYECKON peakluu OT BO3JAEHCTBUS Pa3IUMYHBIX (DAKTOPOB,
MCCJIEIOBAHME IIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, NPOLECCA AUCCOLUMALMN KUCIIOT,
1IeJI0Yel U cosield (BO3MOYKHO HCIIOJIB30BAaHME BHUJIEO MAaTE€pPUANIOB), MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOLIUX MPU3HAKKY MPOTEKaHUs peaklnii MOHHOro oOMeHa (00pa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, o0Opa3oBaHWE BOJbBI), ONBITOB, WJUIIOCTPUPYIOIIUX  MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakluu  pas3lIokKeHUs,
COCIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BELIECTB C IMOMOIIBID KAauyeCTBEHHBIX
pEeaklMii Ha HOHBI, PEIICHNE SKCIEPUMEHTAIIBHBIX 3a4a4.

HemeTtanibl U MX coeiMHEeHUS

OO0mmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpPHbIE CTENEHU
okucienus. CtpoeHne M (QU3MYECKHE CBOMCTBA TMPOCTHIX BEIIECTB — TaJOrCHOB.
XUMUYECKHE CBOICTBAa Ha MpHUMEpPE XJopa (B3aMMOJAECHCTBHE C METajlaMU, HEMETaJlJIaMu,
niesioyamu).  XijopoBoaopold. CoiiiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJIYYEHUE,
npuMeHeHue. JlencTBue XxJjiopa ¥ XJIOPOBOAOPOJA Ha OpraHU3M 4YeloBeKka. Baxueimme
XJIOPUJIBI U X HAXO0XKJIEHHUE B MIPUPO/IE.

OObmas xapaktepuctuka d1aeMeHTOB VIA-rpynmei. OCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHue u (pusnueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpoZa W Cephbl. AIIOTPONHBIE MOJIM(DHUKAIMK KHUCIOPOJAa M CEpbl. XHUMHUYECKHE



cBoiicTBa cepbl. CepoBOAOPO, CTpOCHUE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA. OKCHABI
Cepbl Kak TMpEACTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (GU3NYECKUE U
XUMHUYECKUE CBOMCTBa (00IIME Kak MpEACTaBUTENs Kilacca KUCIOT U Crelu(puyecKue).
XUMHUYECKHE PEeaKIIMH, JeKalllie B OCHOBE MPOMBIIUIEHHOIO CIOco0a MOJyYEeHUsI CEpHOM
kucoThL. [IpuMenenne cepHoil KUcaoTbl. COaM CEPHON KUCIIOThI, KAYECTBEHHAs PEaKLMsl Ha
cynbe¢ar-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUN B MpUpoje. XUMHUECKOE 3arpsi3HEHUE
OKpY>Karole cpeiibl COCIMHEHHUSIMU cepbl (KUCIOTHBIE IO, 3arpsi3HEHUE BO3JyXa H
BOJ0EMOB), CIIOCOOBI €r0 MPEJOTBPAILCHHUS.

O6mast xapaktepuctuka dyeMeHToB VA-rpynmbl. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. A30T, paclpoCTpaHeHHE B MPHUPOAE, (U3NUYECKUE U
XUMHUeckue cBoiictBa. KpyroBopor aszora B mpupoge. AMMHaK, ero (usmueckue u
XUMHUYECKUE CBOWCTBA, MOJy4YeHHE M IpuMeHeHue. Coiau aMMOHMsS, MX (PU3NYECKHE U
XUMHUYECKHE CBOWCTBA, MpUMEHEHHE. KauecTBeHHas peakius Ha MOHbl aMMOHUS. A30THas
KHUCJIOTa, €€ moJiydeHue, (pu3nueckue U XMMUUECKHUE CBOMCTBA (0OIIME KaK MPeaCTaBUTENs
KJlacca KUCoT U cnenuduyeckue). Mcnoab30BaHre HUTPATOB U COJIEH aMMOHHS B KQUECTBE
MUHEpaIbHBIX yA00peHH. XUMUUYECKOE 3arpsi3HEHUE OKPY>KaroIIeil cpelibl COeTMHEHUSIMU
a3oTa (KHUCIOTHBIE JIOKIM, 3arpsA3HEHHE BO3J1yXa, MHOuBbl M BOJoEéMOB). Docdop,
ajoTponHble Moaudukanuu (docdopa, (usmueckue M XuUMUUEeckHe cBoiicTBa. OKcup
dbochopa (V) u pochopnas kucnora, puanyeckue U XMMUYECKHE CBOWMCTBA, MOJTYyUYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaU€CTBE MUHEPATbHBIX YA00PEHHIA.

OOmas xapakrtepuctuka 31eMeHTOB |V A-rpynnbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHM  OKHUCIEHHUs.  YIIepoJ,  auIOTPONHbBIE  MOJU(UKALINH,
pacnpocTpaHeHHue B mpupone, (U3MUECKHMEe U XUMHUYECKHE CBOWMCTBA. AncopOuus.
Kpyrosopor yraepona B mnpupone. OKcuabl yriepoaa, UX (QU3NYECKHE U XHUMHYECKUE
CBOMCTBA, JCMCTBME HA YKUBBIE OPraHU3MBbI, MOJIYYEHUE M MPUMEHEHHE. DKOJOTUYECKHE
nmpoOJemMbl, CBA3aHHBIE ¢ OKcuaoMm yriepona (IV), rumoresa riao0anbHOTO MOTEIIICHUS
KJIMMaTa, TNapHUKOBBIM d(ddexT. YrombHas kuciota u e€ coiau, ux Qusnyeckue u
XUMHUYECKUE CBOMCTBA, MOJydyeHUE M NpuMeHeHue. KauecTBeHHash peakuus Ha KapOOHaT-
noHbl. Mcnonp3oBaHue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHayasibHble TOHATHA OO0 OpPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHHUSAX YTriepoja
(MeTaH, 3TaH, STWIEH, ALETWIEH, 3TaHOJ, TJIMLEPUH, YKCycHass kuciota). IIpupoaHbie
MCTOYHHUKHU YTIEBOAOPOAOB (Yrojb, IPUPOAHBIA ra3, HEPTh), MPOAYKTHl MX MepepaboTKH
(6eH3uH), UX poib B OBITY W MPOMBINUICHHOCTH. [loHSATHE O OHOJOTMYECKH BaXKHBIX
BELIECTBAaX: KUpPax, OelKax, yriieBoJax — M MX POJM B >KU3HHM ueloBeka. MarepuanbHOe
€AMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEIMHEHU.

Kpemnuii, ero pusnyeckue u XUuMHUYECKHE CBOMCTBA, MOydeHUE U puMeHeHne. CoeuHeHus
KpeMHusI B mpupojge. O6mme npencraBieHuss o0 oxkcuae kpemuusa (1V) u xpemHueBoi
kuciote. CHUIUMKATBl, UX MCIHOJb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaxHelue
CTPOMUTENbHBIE MaTepHaNbl: KepaMHKa, CTEKJIO, LEMEHT, O0eToH, kene300eToH. [Ipobrembl
0€30MMacHOT0 HCTOIb30BAHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:



u3ydeHue oOpas3oB HEOPTaHMYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, TPOBEICHUE
KAueCTBCHHBIX DPEAaKIMid Ha XJOPUI-UOHBI W HAOIIOJIEHWE TPU3HAKOB WX MPOTECKAHUS,
OTBITHI, OTpaXkarolue (HU3NYECKUEe U XUMUYECKHE CBOMCTBA TaJIOTEHOB U MX COCIMHEHHI
(BO3MOKHO HCIIOJB30BAHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHME C OOpasliaMH XJIOPHUIOB
(ramoreHuI0B), O3HAKOMJICHHE C oOpaslamMu cepbl U €€ COCIUHECHUSAMH (BO3MOKHO
WCITOJIb30BAaHUE BHJICOMATEPUAIOB), HAOMIOJCHUE Tporecca OOYIIMBAaHMS caxapa IO
NEUCTBUEM KOHUEHTPUPOBAHHOW CEPHOW KHUCIOTBI, HM3yYEHUE XUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEpHOM KUCIOTHI, MPOBEJACHUE KAUYECTBEHHOW peakIMu Ha Cyib(haT-uoOH U
HaO0JII0/ICHHE MpU3HaKa €€ MPOTEeKaHus, 03HAKOMJIEHHE ¢ (PU3UYECKUMU CBOMCTBAMH a30Ta,
dbochopa m ux coequHEeHUH (BO3MOXKHO HCIIOJIE30BAaHUE BUICOMATEPHATIOB), OOpa3laMu
a30THBIX U (hochHOopHBIX ymOOpeHHUiA, TOTydeHUE, COOMpaHUe, PAacIlO3HABaHUE M M3YYCHHE
CBOMCTB aMMMaKa, MPOBEJICHNE KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHHS U docdaT-uoH U
M3yYCHHE NPU3HAKOB KX MPOTEKaHUs, B3aUMOJICWCTBUE KOHUEHTPUPOBAHHOM a30THOM
KUCJIOTBl C MeEIbI0 (BO3MOXHO HCIIOJIB30BAHUE BHUJICOMATEPHUAIIOB), U3y4YCHUE MOJeiei
KpPUCTAJUIMUECKUX PEMmETOK anMmasa, rpadura, (ysuiepeHa, 0O3HAKOMJIEHHE C IPOILIECCOM
a7IcOpOLIMM PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPONUCTBOM NMPOTHUBOrasa,
MoJIydeHue, coOupaHue, paclio3HaBaHWE U M3Y4YCHHE CBOMCTB YTJIEKHUCIOTO Tasa,
MIPOBE/ICHUE KAaU€CTBEHHBIX PEaKIMil Ha KapOOHAT U CUIIMKAT-UOHBI U U3yUYCHHE NMPU3HAKOB
X TPOTEKAHUA, O3HAKOMJIEHHME C MPOAYKUHUEH CUIMKATHON MPOMBIIUIEHHOCTH, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe « BaKHEHIIne HEMETAJUIbl U KX COCIUHEHUS.

MeTaJnibl 1 X COeIMHEHU S

OO01mmast XapakTepUCTUKA XUMUYECKHUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKEHUS B
[lepuoanueckou cucreme xuMudeckux siemMeHToB JI. M. MeHnneneeBa u CTpO€HUsS aTOMOB.
Ctpoenue metaimioB. Metaimnueckasi CBsI3b U METAJUIMYECKass KPUCTAJUIMYECKasi PEIIETKa.
DIJIEKTPOXUMHUYECKUIN Psifi HANPSHKEHUNM MeTauioB. DHU3NUECKHE M XUMUYECKHE CBOMCTBA
MetauioB. OOmme crnocoObl MoidydeHus MeTaioB. [loHSATHE O KOPPO3UHM METAIIOB,
OCHOBHBIE CIOCOOBI 3aIUTHl WX OT Koppo3uu. CruiaBwl (CTajb, YYTyH, MIOPATIOMHHHM,
OpOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiuIbl: MOJIO)KEHUE B [lepronnueckoil cucreme XuMu4eckux sneMeHToB [[. 1.
MenpeneeBa, CTpOEHUE MX aTOMOB, HAXOXJICHHUE B npupoje. Ouzndeckne u XMMHUYECKUE
cBoiicTBa (Ha mpuMepe HaTpuss U Kaiusi). OKCUAbl W TUIPOKCHIBI HATPUS U KaJHsl.
[IprmeHeHne MEeT0YHbIX METAJUIOB U UX COCIMHEHHM.

[IlemoyHO3eMENBHBIE METAJUIBI MAarHUM W KaJIbLMi: MOJIO)KEHUE B llepumoanueckoun cucreme
xumuueckux dyemMeHToB . . Menaeneesa, CTpOEHHE UX aTOMOB, HAXO0XKICHUE B IIPUPOJE.
Pur3NUECKUe U XUMAYECKUE CBOMCTBA MarHus U KaJiblus. BaxxHenne COeNMHEHNS KaIbLIUs
(oxcua, ruapokcu, conn). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTPaHECHHUSI.

AmomuHuii: nonoxkenue B Ilepuomnueckoit cucrtemMe xumuyeckux osnementoB . U.
MengeneeBa, CTpOEHHME aTroma, HaxoXkaeHue B mpupoac. PUMUECKHE U XUMHUYECKHUE
CBOMCTBA aTFOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHJIA M TUJIPOKCHJIA JTFOMUHUS.

Keneso: nonmoxenne B [lepuonnueckon cucreme xumuueckux 3nemeHToB . . Menaeneena,
CTPOEHHE aTOMa, HAXOXJEeHUE B npupoje. Ouszndeckue m XMMUYECKUE CBOMCTBA Keje3a.
Oxcupl, ruapokcuanl U conu xkenesa (11) u sxxenesa (1), ux cocras, cBolcTBa U TOJTyUYEHHE.



Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pasiamMy METaJUIOB M CIUIABOB, MX (PM3MYECKUMHU CBOMCTBAMH, U3yUCHHE
pEe3yJabTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO  MCIOJIb30BaHUE  BHUAEOMATEPHUATIOB),
O0COOEHHOCTEW B3aUMOJCHCTBUS OKCHAA KaJlbliUs W HATpus C BOJOM (BO3MOKHO
UCIIOJIb30BaHUE BUIACOMATEPHUATIOB), HWCCIECOBAaHHE CBOMCTB >XECTKOW BOJBI, MpoIllecca
TOpPEeHHsl Keje3a B KUCIOpoAe (BO3ZMOXKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), MPU3HAKOB
MPOTEKaHMUs KaY€CTBEHHBIX PEaKIMil Ha MOHbI: MarHusl, KalblKs, aJIOMUHUS, [IMHKA, JKelle3a
(I u xenesza (111), meau (1), HaOmroaeHKE U ONMKMCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMHM HATpus, Kaius W Kajablus (BO3MOXKHO MCIOJB30BAHUE BUJEOMATEPUATIOB),
uccaenoBanne amM(pOTEPHBIX CBOWCTB THUAPOKCHAA ATIOMHHHS W THIPOKCHAA IIMHKA,
pEIIeHNE SKCIIEPUMEHTANTBHBIX 337124 10 TeMe « BakHEeHIre MeTalyIbl U UX COSTUHEHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa u Marepuanbl B TMOBCETHEBHOM >KM3HM 4elloBeKa. be3zomacHoe HCMONIb30BaHUE
BCIIECTB M XUMHUYCCKUX peaknuii B ObITy. [lepBas momMoImp NMpH XHMHYECKHX OXKOTaxX |
OTpaBJICHUSX.

XHAMHYECKOE 3arps3HEHUE OKpYXKaromend cpeapl (TpenenbHas IOMYyCTHMAas KOHIICHTPAITHS
BemecTs, ganee — [1J1K). Ponb xumuu B pemieHnn SKOJI0TUYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3y4eHrne o0pa3oB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJUIOB, MOJIMMEPHBIC MaTePUAIIbI).

Mescnpeomemnbnie ceasu

Peanuzaius MexnpeIMETHBIX CBSI3€H MpU U3yUYEHUU XUMHUU B 9 Kilacce OCYIIECTBIIICTCS Yepes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U TOHSITHH, SBISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTACIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHATHS: HAy4HBIH (DAKT, TMIOTE3a, 3aKOH, TCOPHS, aHAJHU3,
CUHTE3, Kiaccu(UKaIus, TEPUOIUIHOCTh, HAONIOJACHHE, JKCIIEPUMEHT, MOJCIUPOBaHMUE,
U3MEpPEHUE, MOJICIIb, SIBJICHNE, TAPHUKOBBIN d3(PPEKT, TEXHOIOTHS, MATEPHAIIHI.

®duzuka: Marepus, aroM, DJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIWA, HN30TOIIbI,
PaaMOaKTUBHOCTh, MOJICKYJIA, OJJICKTPUYCCKUN 3apsl, IPOBOJHUKH, TOJYyIPOBOIHUKH,
IUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENIO, 00bEM, arperaTHOE COCTOSTHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTbH, KPUCTAIUTMYECKAs PEMIETKA, CIUIaBbl, (PU3MYECKUE BEITMYHHBI,
SAMHUITBI U3MEPEHMSI, KOCMHUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE371b1, COTTHIIE.

buonorus: QorocunTes, abixanue, Ouochepa, IKOCUCTEMA, MHUHEPAIBHBIE YIOOpEHUS,
MHUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, ITUTATEIILHBIC BEIICCTRA.

['eorpadus: armocdepa, runpochepa, MUHEPAIBI, TOPHBIE MOPOJBI, MOJE3HBIC HCKOIMAEeMbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITIO XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBbTATBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS TMPOTPAMMBI OCHOBHOTO 00mero oOpa3oBaHUS
JOCTUTAIOTCSI B XOJA€ OOy4YeHuss XHMHHM B €IMHCTBE Y4eOHOM U BOCIHMTATEIbHOMN
JESTEIBHOCTY B COOTBETCTBUHM C TPAJAUIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpPaBHJIAMH U HOpPMamMu
MOBEJICHUSI M CIIOCOOCTBYIOT IMpOIIECCaM CAMOIIO3HAHWS, CAMOPA3BUTHS U COIHAIIA3AITUN
00yyarommxcs.

JIMYHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTh OOYyYarolUUXcsi PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONbITA ACATEILHOCTU Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

IIEHHOCTHOTO OTHOIICHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAyUYHOMY
HACJICINIO, TTOHUMAaHMs 3HAYEHUS XMMHUYECKON HAyKH B >KM3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH  BJIQJIETh JIOCTOBEpHOM WHGPOpMAIMEH O TMEepeOBhIX JOCTIKCHHUSIX H
OTKPBITUSIX MUPOBOU M OTE€UECTBEHHON XMMHUHU, 3aNHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00
YCTpOMCTBE MHpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

NPEACTABICHUS] O COLMAJIbHBIX HOpPMax W NpaBUJIaX MEXIMYHOCTHBIX OTHOUIEHUWA B
KOJUICKTUBE, = KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM, TBOPYECKOM M APYTUX BHUJAX JEATEIBHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH IMPHU BBIOJIHEHUH Y4Y€OHBIX, MMO3HABATEIbHBIX
3a/lay, BBIMOJIHCHUH XUMUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEMJICHHST K B3aWMOIIOHUMAHUIO M B3aUMOMOMOIIM B TMPOIECCe OTOM yueOHOM
NEATEeIbHOCTU, TOTOBHOCTH OIIEHHMBATh CBOE MOBEACHUE M TMOCTYIKU CBOUX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN MOCTYIKOB;

3)EeHHOCTH HAYYHOI'0 O3HAHMS:

MHUPOBO33PEHYECKHUE MPEACTABICHUS O BEIIECTBE U XMMUUYECKON PEaKIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKHM U COCTABJSIIONIME OCHOBY [l TOHHUMAaHUS
CYIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTUSI TPUPOJILI, B3aMMOCBA3SX YEJIOBEKA C MPUPOTHON CpPENOoM, O POJIM XHUMHH B
MMO3HAHUU ATUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HANpPaBJICHHbICE HA TIOJYYEHHE HOBBIX 3HAHMN 1O XUMHUH,
HEOOXOJIMMBIC [JIs OOBSICHEHUs] HAOJIOJAaEeMBbIX MPOLIECCOB M SIBJICHHWM, MO3HABATEIHHOM,
MH(POPMAITMOHHON M YUTATEIBCKONW KYJIbTYphbl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIbHOMI
paboThl ¢ y4EOHBIMM TEKCTaMH, CHPABOYHOU JUTEPATypOU, JOCTYMHBIMH TEXHUYECKUMH
cpencTBamMu HH(GOPMAITMOHHBIX TEXHOJIOTH;

WHTEpPEC K OOY4YEHHI0O W TO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOW M HCCIEAOBATENIbCKOM JAESTENIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTH U YPOBHS 00yU€HHUs B lajbHEHIIIEM;



4)¢opMupoOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO, YCTAHOBKHU Ha
3I0pOBBIA 00pa3 >KW3HU, OCO3HAHHUE IMOCIEICTBUM M HENPUATHE BPEIHBIX MPUBBIUYEK
(ynmotpeOieHus: ajkorojis, HapKOTUKOB, KYpEHHUs), HEOOXOJAMMOCTH COOJIFOACHUS IPaBUII
0€30macHOCTH MPU OOPAIICHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U pPEaTbHOU KU3HH,

S)Tpy10BOro BOCIIMTAHMS:

UHTEpPEC K MPAKTUYECKOMY H3Yy4YEHHUIO mpodeccuil M TpyJa pa3IMyHOTO POJia, YBAKEHHUE K
TPyy W pe3ysibTaTaMm TPYJIOBON [EATETbHOCTH, B TOM 4YHCJIE€ Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHUW 10 XHWMHHM, OCO3HAHHBI BBIOOP MHIUBHAYAJIBHOU TPACKTOPHUU
MIPOJIOJDKEHUST 00pa30oBaHUs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEITHONW MPOPECCHOHAITBHON NIEeATeIbHOCTH
U pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH aJalTHPOBATHCS B MPO(ecCHOHATHHOM
cpexne;

6)3K0/10rN4eCKOr0 BOCIIUTAHMS

DKOJIOTHYECKH IeJIECO00pa3HOE OTHOIICHWE K TMPHUPOJE KaK HWCTOYHHWKY JKM3HU Ha 3emiie,
OCHOBE €¢ CYIIIeCTBOBAaHMSI, TOHUMAaHKE IICHHOCTH 3JJ0POBOTO M O€30MacHOro o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY U TICUXMUYECKOMY 3/I0POBBIO,
OCO3HaHWE IIEHHOCTH COONIOZACHUSI TMpaBWi O€30MacHOr0 TMOBEACHHS NpU paboTe ¢
BEIIIECTBAMH, & TAK)KE B CHUTYAIUAX, YTPOKAIOMINX 37J0POBBIO U KU3HHM JIFOICH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUS, MOJy9aeMble TPU M3YYCHHH XUMUU, JJIA PEIICHHS 3ajad,
CBSI3aHHBIX C OKpYXaloled MPUPOAHOU CPEJOM, JJI MOBBIIMICHHUS YPOBHS IKOJIOTHYECKOM
KyJBTYpbI, OCO3HAHUS TJOOAIBHOTO XapaKTepa HJKOJOTHMUYECKHX MpoOJIeM M TyTeW ux
pEelIeHUs] MOCPEACTBOM  METOAOB XUMHUHU, DKOJIOTMUECKOTO  MBIIUICHUS, yMEHUS
PYKOBOJICTBOBAThCS UM B TI03HABATEIILHON, KOMMYHUKATUBHON W COIIMAIBHON TTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe wMeranpeaMeTHBIX PE3yJNbTATOB BBIJACISIIOT 3HAYUMBIE MJs1  (HOPMHUPOBAHMUS
MHUPOBO33pPEHUS OOICHAYYHbIC TIMOHATHS (3aKOH, TEOpHs, IPHUHIMI, THUIIOTe3a, (akKT,
CHUCTEMa, TIPOIECC, IKCIEPUMEHT W JIPYroe.), KOTOPhIC HCIOJIL3YIOTCS B €CTECTBEHHO-
HAyYHBIX YUYEOHBIX MpeAMEeTaX M TO3BOJSIIOT HAa OCHOBE 3HAHWUN W3 JTHX MPEAMETOB
(dbopMHpOBaTh MPEACTABICHUE O IEJIOCTHOM HAYYHOW KapTUHE MHUpPa, W YHHUBEPCAIbHBIC
y4yeOHble JACHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC, PETYJISTHUBHBIC), KOTOpPHIC
o0OecreuynBalOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO W
OCYIIECTBJICHUIO YIeOHOM eI TEITLHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSI

ba3oBble ornueckue aAecTBU:

YMEHUS WCIOJIH30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUS TIPH OCBOSHUW 3HAHUI: PacKPhIBAThH
CMBICJI XUMWUYECKUX TOHSATHUH (BBIIENATh WX XapaKTEpHbIE MPHU3HAKH, YCTAHABIIMBAThH
B3aUMOCBSI3b C JPYTHMH TOHATHIMH), UCIIOJIb30BATh MOHATHS M1 OOBSICHEHHS OTIACITBHBIX
($aKkTOB W SABJICHUH, BHIOMpPATh OCHOBAHUS W KPUTEPUU IS KiIaCCU(PUKAIMN XUMHUCCKUX
BEIIIECTB W XMMHUYECKUX PEAKIHi, yCTaHABIMBATH NMPUUYUHHO-CICACTBEHHBIC CBSI3U MEXKITY
00BEKTaMH U3YUYEHUS, CTPOUTH JIOTHIECKUE PACCYXKICHUS (MHIYKTUBHbBIC, IETyKTUBHBIE, TIO
aHaJIOTUM), IeJIaTh BBIBOJIBI M 3aKJIFOUEHUS;



yMEHUE TMPUMEHATh B TPOIECCE TO3HAHUS TMOHATHSA (MPEIMETHBIE W METAalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIOJIb3yEeMble B XUMHH, TTPEOOPA30BLIBATH IMIUPOKO
OpUMEHSIEMblE B XUMHUU MOJCJIbHBIC TMPEACTaBICHUS — XUMUYECKUWA 3HAK (CHMBOJ
pJIeMeHTa), XuMUYeckass ¢GopMyia M ypaBHEHHE XUMHMUYECKOW pEaKIMU — TNpPHU PEUICHUHU
y4eOHO-TI03HABATEIBHBIX 3a7a4, ¢ YUYETOM ATHUX MOJEIBHBIX MPEICTABICHUN BBIABIATh U
XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKN N3YUaEeMbIX 00OBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIINi, BHIABISTH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CJICICTBEHHbIE CBSI3U
U TIPOTUBOPEUHUS B U3y4YaeMbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble uccienoBarejbcKye 1eCTBUSA.

YMEHHE HCTIOIb30BaTh MMOCTABJICHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauyecTBE OCHOBBI JUIsi (OPMHUpPOBAHUS TUIOTE3bl 1O TPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEeHNE OMbITa M0 IUIAHUPOBAHMWIO, OpPraHU3AlMM M TPOBEJICHUIO YUYEHUYECKHUX
HKCIIEPUMEHTOB, yMEHHE HAOIIOAATh 332 XOJI0OM MpOIlecca, CAMOCTOATEIHHO MPOTHO3UPOBATH
ero pesynbpTaT, (QopmynaupoBaTh 00OOIIEHUS M BBIBOJBI MO pe3yJbTaTaM IMPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOEIaHHOM paboTe.

Pabora ¢ nndopmanmueii:

yMEHUE BbIOMpaTh, aHAIIM3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIMIO PA3TUYHBIX BUIOB U
dbopM TpeAcTaBiCHHUA, TOJIYYaeMyl U3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYyJIsIpHAS
JUTepaTypa XHUMHUYECKOTO COJACp)KaHMsI, CIPAaBOYHbIE MocoOws, pecypchl HMHTepHeta),
KPUTHUYECKU OI[EHUBATH MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(DOPMAIIHIO;

yMEHHUE MPUMEHATH Pa3IMYHbIE METOJBI W 3alpOChl TIPH TOMCKE W OTOOpe MH(OpMAIUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIUMBIX ISl BHITIOJIHEHUS Y4E€OHBIX M MO3HABATEIbHBIX
3aJa4  OMpEACNEHHOTO TUMA, NPHOOpETEeHHWE OmbiTa B OOJACTH  HCHOJB30BaHUS
WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJIOTHH, OBJIAJIcCHUE KYJIbTypOH aKTHBHOTO
MCIIOJIb30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM, CAMOCTOATENILHO BHIOMPATh ONTUMATBHYIO
dbopmy mpencraBieHuss HHGOPMAIMK U WUTIOCTPUPOBATH PEIlIaeMble 3a/1a4l HECJIOKHBIMH
CXeMamu, IuarpaMmmamMu, ApyruMu GopMaMu rpa@uky U uX KOMOMHALUSIMU;

YMEHHE WCIIOJIb30BaTh W AaHAJIM3MpPOBaTh B IIpolecce Yy4eOHOW U HCCIeA0BaTEIbCKOU
ACSTENbHOCTH HMH(POPMAIMI0 O BIMSHUAW TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA U
TPaAHCIIOPTa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON CPEIBI.

KoMMyHMKAaTHBHBbIE YHHBEPCAJbHbIE YueOHbIe el CTBUS:

YMEHHUS 3aJ]aBaTh BOMPOCH (B X0/ Auaiora u (Wik) TUCKYCCHH) MO CYIIECTBY 00CyKIaeMon
TeMbl, (OPMYJIMPOBATh CBOM TPEIIOKECHHUS] OTHOCHUTEIIHHO BBITIONHEHHS MPEAIOKEHHON
3a/1auu;

yYMEHUS TPEJICTABISATh MOJYyUYCHHBIE PE3yIbTaThl TO3HABATEIHLHOW JACATEIHPHOCTA B YCTHBIX H
MACBMEHHBIX TEKCTaX; JeNiaTb NPE3EHTAIMI0 PE3yJIbTaTOB BBHITIOJHEHUS XHUMHYECKOTO
AKCIIEpUMEHTa (J1abOpaTOPHOIO OMbITA, JJAOOPATOPHOUM PabOTHI MO MCCIIEIOBAaHUIO CBOWCTB
BEIIIECTB, y4€OHOIO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH TMO3HABaTENbHOU H
UCCIIEIOBATENbCKOM JIEATEIbHOCTH MPH PEIICHUU BO3HHUKAIONIMX MPOOJIEeM Ha OCHOBE yuéra
oOILIMX MHTEPECOB U COTJIACOBAaHUA MO3UIUHN (00CYyX AeHUSI, 0OOMEH MHEHUSMH, «MO3TOBbIE



LITYPMBD», KOOPAWHALMS COBMECTHBIX JEHCTBHUW, OIPEIECICHHE KPUTEPUEB IO OLIEHKE
KauyecTBa BBIMOJIHEHHOM pabOThI U ApyTHUE).

PerynsiTuBHbIE YHMBeEpPCAJbHbIE Y4eOHbIE NeiCTBUSA:

YMEHUE CAMOCTOSITEIBHO OMNPENENATh ILEeNd ACSTENbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BHIOUPATH
HambOonee »SpdexTuBHBIE CHOCOOBI pemieHUs Y4YeOHbIX U TIO3HABAaTENbHBIX —3ajad,
CaMOCTOSTENIbHO COCTABJISITH WM KOPPEKTUPOBATH MPE/JI0OKEHHBIN alrOpUTM AEUCTBUI TTPH
BBITIOJIHEHUM 3aJlaHUi € Yy4€TOM TMOJYyYEHUs] HOBBIX 3HaHUM 00 M3ydaembIX OOBEKTaxX —
BELIECTBAX M PEAKLUSIX, OLICHUBATh COOTBETCTBHE MOJYYEHHOrO pE3yJibTaTa 3asBICHHOU
LEJIU, YMEHHE MCHOJb30BATh M AaHAIM3UPOBATh KOHTEKCTHI, MpEeIjiaraéMble B YCIOBUHU
3a1aHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTATOB IO OCBOCHHIO OO0S3aTEIBHOTO  COACpIKaHMS,
YCTAaHOBJICHHOT'O JaHHOW (QenepanbHOl padouell NporpamMMmoi, BBIACISIOT: OCBOCHHBIE
oOyJarouMMuUCsl Hay4yHble€ 3HAHUS, YMEHUS M CIOCOObI NEWCTBHM, cneuuduyueckue s
MpeAMETHOU 00JaCTH «XHUMHS», BUABI ACITEIBHOCTA MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETaluu, MNPeoOpa3OoBaHUI0 W MPUMEHEHUIO B PAa3IUYHBIX YYE€OHBIX M HOBBIX
CUTYyalUsX.

K koHly oOyueHuss B 8 KJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

e PACKpBIBaThb CMbBICI OCHOBHBIX XUMHYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUUYECKUI
AJIEMEHT, IPOCTOE BEIIECTBO, CIIO)KHOE BEIECTBO, CMECh (OJHOpOAHAs M
HEOJIHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHASI aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAas Macca, MaccoBas A0S XHMHYECKOTO
AJIeMEeHTa B COEIWHEHUHU, MOJISIPHBIA OOBEM, OKCHJA, KHUCJIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHHWS,  XMMHYECKas  peakuus,
KJacCU(pUKaLUsl peaklUuid: peaklMd COCIUHEHMsI, PEaKIMHU DPA3JI0KEHUs, peaKkluu
3aMEIleHMs], peakuuu OOMEHa, 3K30- M HHAOTEPMUYECKHUE PEAKIUHU, TEIJIOBOU
addekT peakuu, SAPO aroMa, AICKTPOHHBINM CJIOW aTroMmMa, aToMHas OpOUTalb,
paauyc aToma, XMMHYECKasi CBS3b, MOJIAPHAS M HEMOJISIpHAs KOBAJIEHTHAsl CBS3b,
WOHHAasl CBs3b, HWOH, KaTHOH, AaHWOH, pACTBOpP, MaccoBas JOJIsI BeIeCTBa
(TIpolieHTHAsl KOHIIEHTpAIusi) B pacTBOPE;

e WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATUN U MPUMEHSTH 3TH
MNOHSTHUS IPU OMMCAHUU BEILIECTB U UX MPEBPAILECHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY JMJIi COCTaBJI€HUS (POpPMyJT BEUIECTB U
YPaBHEHHUN XUMUYECKUX PEAKLINM;

e OMpPEIENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIUHEHHSX, CTETICHb
OKHUCJICHUSI 3JI€MEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJaccy coeAuHeHud 1o ¢GopMmyiaM, BHJI XUMUYECKOM CBSI3U
(KOBaJICHTHAsi U MOHHAs) B HEOPTraHUYECKUX COCIUHEHUSX;

e packpsiBaTh cMbIch [lepuognueckoro 3akona JI. . MenneneeBa: 1eMOHCTPUPOBATH
NOHUMaHUE MEePUOJNYECKON 3aBUCUMOCTUA CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HMX



nooxeHus: B llepuoamdeckoil cucteme, 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB,
MTOCTOSTHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YU€HHUS, 3aKOHA ABOTaJIpO;

e ONUCBHIBATH W XapaKTepu3oBaTh TaOmuuHyio (opmy Ileproguyeckoit cucTemsl
XUMHUYECKUX AJIEMEHTOB: pa3iuyaTh MOHATHUS «rJaBHas noArpynna (A-rpymnmna)» u
«moboynass moxarpymnmna (b-rpymma)», maneie W OodblIME TEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOPhIE UMEIOTCs B Tabymie «[lepuonnueckasi cucTeMa XUMHIECKUX
anemeHToB JI. V1. MenpeneeBa» ¢ 4MCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsj sapa, OOIIee YHUCIO JIIEKTPOHOB H
pacripeiesieHUe UX 1O JIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTHI, HEOPTraHWYECKHE  BEIICCTBA,
XUMUYECKHE PEaKIuy (TI0 YUCITy U COCTAaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, TIO
TeroBoMy 3G DEKTy);

e XapakTepHU30BaTh (OMUCHIBATH) OOIME XUMUUYECKHE CBOMCTBA BEIIECTB Pa3TUUYHBIX
KJIAaCCOB, TOATBEPXKAas ONMUCAaHWE TPUMEPaMH MOJICKYJSIPHBIX  ypaBHCHHM
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITHH;

e TMPOTHO3MPOBATH CBONCTBA BEIICCTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAILCHUN B PA3TUYHBIX YCIOBUSX;

e BBIYUCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO dJeMEHTa MO (GopMylie COSAUHEHHS, MacCCOBYIO
JIOJII0 BEIIIECTBA B PACTBOpPE, TMPOBOAUTH PACUEThl MO YPABHEHUIO XHUMHYECKOM
peakiuy;

e MPUMEHATH OCHOBHBIC OTIEPAIIMHA MBICIIUTEILHON NEITEIbHOCTH — aHaJU3 U CHUHTE3,
cpaBHEHHE, 0000IIEHHWE, CHCTEMAaTH3aIlii0, KIAacCH(HUKAIMIO,  BBHISBIICHHE
MIPUYHHHO--CJICICTBEHHBIX CBS3CH — JJII M3yYCHHSI CBOMCTB BEIIECTB M XMMHUYECKUX
peaKIuii, €CTECTBEHHO-HAYYHBIC METOMABl TMO3HAHUS — HAOIIOICHHWE, M3MEpEeHUe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN);

e CIEJOBaTh TMpaBWJaM TIOJb30BAaHUS XWMHUUYECKOW TIOCYJIOM U J1abopaTOpHBIM
o0opyIoBaHUEM, a TAaKKe MpaBUiIaM OOpaIleHUs ¢ BEIICCTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHA TIO BBITIOJIHCHUIO JITAOOPATOPHBIX XHUMHYECKHUX ONBITOB  TIO
MOJIYUYCHUI0O W COOMpaHUI0 Ta3000pa3HBIX BemIECTB (BOAOPOJAa U KHUCIOPOJA),
IIPUTOTOBIICHUIO PACTBOPOB C OIPEIACIEHHONM MacCOBOM J0JIEM PACTBOPEHHOTO
BEIIECTBA, IUTAHUPOBATH W  MPOBOJUTH XUMHYECKHE OJKCIIEPUMEHTHI IO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH W KHCIOT ¢ TIOMOIILI0 HHIUKATOPOB (JIAKMYC,
deHondTanenH, METUIOPAHK U IPYTHE).

K konmy oOydenuss B 9 KJjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCST YMEHUI:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHYECKUX MOHSATUN: XUMUYECKUN DIIEMEHT, aTOM,
MOJICKYyJla, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJOKHOE BEIICCTRBO,
BaJICHTHOCTb, 3JICKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasT PEaKIus,
XUMUYECKasi CBS3b, TEIJIOBOM d(PPEKT peakinu, MOIb, MOJISIPHBIA 00BEM, pacTBOD,
ANEKTPOIUTHI, HEAICKTPOIUTHI, DJIEKTPOJUTUYECKAS] JTUCCOIMAIIUS, PEaKINH
MOHHOr0 OOMEHa, KaTajau3aTrop, XHUMHUYECKOe paBHOBecHe, oOOpaTUMblE U



HEOOpaTUMBIE PEAKLUHU, OKUCIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAaHOBUTENb, OKHCICHHWE M BOCCTAaHOBJIEHHUE, aJUIOTPONHs, aM(OTEPHOCTbD,
XUMHUYECKass CBsA3b (KOBAJICHTHAs, HWOHHAs, METaJUIMYecKas), KpUCTaNInYecKas
pemeéTKa, KOppOo3usi METAIUIOB, CILIABBI, CKOPOCTh XMMUYECKOW PEAKIIUHU, IPEIEITBHO
nonycrumas konuentpauus [1JIK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHSATUN U MPUMEHATH 3TH
NOHSATHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYI0O CHMBOJIUKY JJIsi COCTaBlieHUs (QOpMyJ BEUIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHYECKHUX OSJEMEHTOB B
COCAMHEHUAX PA3IMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COE€QUHEHMH 1o (opMysiaM, BUJ XUMHUECKOHN CBsI3U (KOBaJIEHTHAas!, MOHHAs,
METAJJIMYECKasl) B HEOPraHMYECKUX COEAMHEHUSX, 3aps] HOHAa MO XUMHUYECKOU
(dopmyIie, XxapakTep cpeabl B BOAHBIX PACTBOPAX HEOPraHWUYECKUX COECAMHEHUH, TUI
KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath  cmbici  llepuommueckoro 3axkona J[. WM. MengeneeBa wu
JE€MOHCTPUPOBATh €ro IMOHMMAaHHE: OMMCHIBATh U XapaKTEpU30BaATh TAOINYHYIO
dopmy Ileprogmueckoil CHUCTEMBl XUMHYECKHX 3JIEMEHTOB: pa3ivyaTh IMOHATHUS
«riaBHasa noarpynna (A-rpymnmna)» u «nodounas noarpynmna (b-rpymnma)y», Maneie u
0OJIBIIME EPHUOBI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKON
TaOJMUIE, C YHCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apA] sApa, 00IIee YUCIIO FIEKTPOHOB U paclpeesieHue X 1o
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
AJIEMEHTOB U UX COEIMHEHHMH B Mpejesiax MaJibIX NEPHOJ0B U TJIABHBIX MOAIPYMI C
Y4ETOM CTPOECHUS UX ATOMOB;

KJacCU(PUIMPOBATh  XMMHMUYECKHE  DJJIEMEHTbl, HEOpPraHWYeCKHUEe  BELIECTBa,
XUMHUYECKHE PEeaKIUH (IO YUCITy U COCTAaBYy YUYacCTBYIOIIMX B PEaKLUU BEIIECTB, MO
TerIoBOMy d(PdekTy, 10 H3MEHEHHIO CTENEHEeW OKHUCICHHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBaTH) OOIMIME U CrneludUUecKue XUMHYECKHE CBOMCTBA
IIPOCTBIX U CJIIOXKHBIX BEIIECTB, MOATBEPK/1ast ONMMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX
Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN;

COCTABJISITh yYPAaBHEHUS DBJEKTPOJUTUYECKOM JMCCOIMAIMU KHUCIOT, LIENoYed u
COJIEH, TIOJIHBIE M COKPAIEHHBIE YPABHEHUS PEAKIIMl HMOHHOTO OOMEHa, YpaBHEHHUS
peakuMii, TOATBEPKAAIOIIUX CYIIECTBOBAHUE T'€HETHYECKOW CBS3U  MEXIY
BELIECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN MOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;

IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUSI XMMUYECKUX NMPEBPALIEHUI B PA3JIUYHBIX YCIOBUSIX;

BBIYMCIIAITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJIIDHYKO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIeMeHTa 1o (opmylie COEIUHEHHUS, MAaCCOBYIO



JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XHUMHYECKOU
peakuuy;

coOnrofaTh MpaBWiIa MOJb30BAHUS XHMHUYECKOM MOCYyI0M H  J1abopaTOpHBIM
00Opy/I0BaHUEM, a TAKXKE IMpaBuiIa OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUMSMHA TI0 BBIINOJHEHHUIO JITAOOPATOPHBIX XHMHUYECKUX ONBITOB IO
MOJIyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKUCIIOTO ra3a);
OPOBOJAUTH PEaKIUM, IOATBEPKIAIOIINE KAYECTBEHHBI COCTaB  Pa3IMYHBIX
BEIIECTB: PaclO3HaBaTh ONBITHBIM MyTEM XJIOPHUA-, OpOMHUA-, HOIUA-, KapOOHAT-,
docdar-, cwiukar-, cyiabpar-, TUAPOKCUA-UOHBI, KAaTUOHBI AMMOHMS M HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax HEOPraHHUYECKUX
BEILECTB;

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHHTE3,
CpaBHEHHE, 0000IleHNE, CUCTEMATHU3allUI0, BBISIBICHUE MPUYNHHO-CIIEICTBEHHbBIX
CBSI3€M — JUISI U3YYEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUN, €CTECTBEHHO-
Hay4YHblE METOAbl TO3HAaHWA — HaOIIOJEHUE, HU3MEpPEHUe, MOJEIUPOBaHHUE,
AKCIIEPUMEHT (pEeaJIbHBIN U MBICJICHHBIN ).



TEMATHYECKOEINIAHUPOBAHUECYKA3AHUEMKOINYECTBAAKAJEMHUYECKHUX

YACOB, OTBOAUMbBIX HA OCBOEHHME KA)KE[OI‘/'I TEMbI YYEBHOI'O IIPE/IMETA U
BO3MOKHOCTBUCITIOJIb30BAHUAIIOTOUTEMEJOPABJIAIOIUNXCAYYEBHO-
METOANMYECKUM MATEPUAJIOM

8 kiacce
Ne lata [Temaypoka KoJ1- Bo Buabi, 0P Yuér
/i 4acoB ((hopm [1B
bl
KOHTPOJIS
1.IlepBoHavaibHbIeXUMUYecKHeNOHATHS(174.)

1 [Tpenmer xumuu. Posib xumun B 1 orpoc Lpexmerxuvun. Xumus,8knace: 5.5

PKU3HU YEJIOBCKA. YDOKH, TECTbI,
sananus.(yaklass.ru)

2 MeTobI IO3HAHUS B XUMUH 1 ompoc Mpeaverxumun. Xumus,8kaace: (5.3
YPOKH, TeCTbl,
saxanus.(yaklass.ru)

3 IArperaTHOE COCTOSIHHE BEILIECTB 1 OIpoc dusuyeckuecpoiicTeasemects. |53
IArperaTtHoe
cocTosiHue—YpOoK.Xumusi,8kJace.
(yaklass.ru)

4 CTapToBasi KOHTPOJbHAasI 1 K/p 4.3

abora

5 3HAKOMCTBO C IPaBUJIAMU 1 ILp XuMus:YPOKH, TecThL,3a1a0us. (1.5

0€30I1aCHOCTH | TIPUEMAMU (vaklass.ru)
PaboThl B XUMHUECKOM
maboparopun. [IpakTrdeckas
padotaNel.IlpaBunapaboTsiB
mabopaTopuu U MPUEMBI OOpaIICHHS]
c 1a00paTOPHBIM 000pYyI0BaHHUEM
6 UucThle BemecTBa U CMECH. 1 orpoc YucTpieBeniecTBa 5.3
CriocoOslI pa3fienieHust cMeceit mrxemecn. Xumms.iracc:
VpOKHU,TecThl,3ananust.(yaklass.ru)
7 ITpakTuueckas padora: Ne 2. 1 ILp XuMus:ypOKH,TecTbL,3a1anns. (1,5
Paznenienue cMecei (Ha npumepe (vaklass.ru)
OYUCTKU TOBAPEHHOM COJIH)
8 ATOMHO-MOJICKYJIIPHOE YUCHUE. 1 orpoc XMMHYECKH ) IeMEHTI. 5.4
X UMUYECKUE FJICMEHTBI SHAKHXHMHHECKHX
3.]'IeMeHTOB.XPIMl/lﬂ,8KJ'laCC:VDOK“,
recThl, 3axanus. (yaklass.ru)

9 3HAKM XMMUYECKHUX DJIEMEHTOB 1 ompoc  XMMHYECKHE)ICMEHTI. 4.4
B3HAKMXUMHYECKHX
3.]'IeMeHTOB.XPIMl/lﬂ,8KJ'laCC:VDOK“,
recThl, 3axanus. (yaklass.ru)

10 Xumuueckue GopMyJbl. 1 TECT Xumundeckuedopmyabr. Xumus,8 4.3
KJIACC:YPOKH
Tecthl,3ananus. (vaklass.ru)

11 BrraricrneHus: 10 XUMHYECKUM 1 TEeCT Xuvmuyeckuedopmyabr. Xumusn,8 4.3

hopmytam

KJ12CC:YPOKH
recThL,3ananus. (yaklass.ru)
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29 Perrenue 3a1a4 Ha 1 TECT BolunciieHHe KOJUYeCcTBA BelllecTBA. 1.4
B3alMOCBS3b Xnmus, 8 knacc:
KOIMYECTBABELLECTBA,00bEMa YPOKH.TeCThI,3aanmst. (yaklass.ru)

M MacChI Ta30B.

30 KoHTpoabHasipadoT 1 Kp 4.3
a3a2 yeTBepTh

31 AHAJM3KOHTPOJILHOIPaGOT 1 orpoc 5.3
bI

32 IPacuéThIIOXUMHUYECK 1 Tect IpocTeiimueBLIYMCACHUSANIOYPABHEHUAM |4 3
MM ypaBHEHHAM XMMHYECKHMX peakiuii. Xumus, 8 Kiacc:

VPOKH, TECThI, 32JAHMSI.
(yaklass.ru)
33 IPacy&TRImoOXuMIIecK 1 TECT IIpocTelimneBbIYUCICHUANIOYPABHeHUAM |].4
1M YPABHCHUSM XMMHYECKHMX peakiuii. Xumus, 8 Kiacc:
VPOKH, TecThbl, 3aaanus. (yaklass.ru)
34 IBoma.OcHoBaHus 1 orpoc OcHoBaHus:KIacCHPUKANNSL,CBOICTBA, (4.3
noJiyueHue.
Xumus,8Kjaacc: ypoku,
recThl3ananus. (yYaklass.ru)

35 PactBopsl. MaccoBasiios 1 TECT BoiuncienneMaccoBoiiioansemecrsa B 4.3

[pPacTBOPEHHOT'O BELIECTBA. [PacTBOpE.
Xumus,Sraacc:ypoku,
recThl3ananus. (yYaklass.ru)

36 Pemrenne 3agay Ha 1 TECT BolunciaenuemMaccoBoiiionupemecrsaB (1.4
BBEIYUCIICHUE pacTBope.

MaccoBoi oMM XImohopmyJie Xumus.8iiace: ypoku,
coeTuHeHns recThl,3aaanus. (Yaklass.ru)

37 [MpakTryeckas paborta Ne 6. 1 Ip XMMUSI: YPOKH,TECThI,31aHNS. 1.5
[IpUroTOBIECHUEPACTBOPOBC (yaklass.ru)
onpeAeIEHHOMKOHIEHTpAIINE
15

3.0cHOBHBICKIACChIHeOPprannyeckuxsemecTs(114.)

38 OKCHIBLUX KITaCCU(UKAIIHS. 1 TecT OKCHIbI:KIACCHDUKAIMS,CBOHCTBA, 1.4

noJiyueHue.
Xumus,8Kjaacc: Yypoku,
recThbl3aaanus. (Yaklass.ru)

39 X MMHYECKHNECBONCTBAOKCHU IO 1 TECT OKenIbI:KIACCHDUKAIMS,CBOHCTBA, 14
B noJiyueHue.

Xumus,8Kjaacc: ypoku,
recThl,3aaanus. (yaklass.ru)

40 OcHOBaHUs, UXKIIAcCH(DUKAITH 1 Tect OcHoBanus:kaaccupuranus,coiicrea, 4.3
- noJydyenue.

Xumusi,8KIacc: YpoKH,
recThbl,3ananus. (yaklass.ru)

41 XMMHYCCKHESCBONCTBAOCHOBA 1 TECT OcunoBanus:kiaaccupukanms,coiicrea, (1.4
HUN mojiyvyeHue.

Xumusi,8KIacc: YpoKH,
recThbl3aaanus. (yaklass.ru)

42 KucrmoThl, mXKIaccupuKaIys 1 TECT Kuca0Tbl:cOCTAB,CBOICTBA, NOayYeHne. Xu |1 4
Mus,8KI2CC: VPOKH, TECThI, 321aHMS.
(yaklass.ru)

43 X TMHUYECKUECBONCTBAKHUCIIOT 1 TecT Kuca0ThI:COCTAB,CBOMiCTBA, 0yYenne. 4.3
XHMUSL8KIACC: YPOKH, TECTDI, 3aIaHHS.
(yaklass.ru)

44 Counu,uxKnaccudurarms 1 TECT Coumm:cocraBucBoiicTBa. Xumus, 8 kiaace: 4.3

OKH

recThL,3ananus. (yaklass.ru)



https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychislenie-kolichestva-veshchestva-227644
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychislenie-kolichestva-veshchestva-227644
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychislenie-kolichestva-veshchestva-227644
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychislenie-kolichestva-veshchestva-227644
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychislenie-kolichestva-veshchestva-227644
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychislenie-massovoi-doli-veshchestva-v-rastvore-228938
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychislenie-massovoi-doli-veshchestva-v-rastvore-228938
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychislenie-massovoi-doli-veshchestva-v-rastvore-228938
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychislenie-massovoi-doli-veshchestva-v-rastvore-228938
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychislenie-massovoi-doli-veshchestva-v-rastvore-228938
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychislenie-massovoi-doli-veshchestva-v-rastvore-228938
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychislenie-massovoi-doli-veshchestva-v-rastvore-228938
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychislenie-massovoi-doli-veshchestva-v-rastvore-228938
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychislenie-massovoi-doli-veshchestva-v-rastvore-228938
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychislenie-massovoi-doli-veshchestva-v-rastvore-228938
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/osnovaniia-klassifikatciia-svoistva-poluchenie-13717
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/soli-sostav-i-svoistva-15178
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/soli-sostav-i-svoistva-15178
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/soli-sostav-i-svoistva-15178
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/soli-sostav-i-svoistva-15178

45 XMMHYCCKHUECBONCTBACOICH 1 TecT CoJiu:cocTaBucBoiicTBa. Xumusi, 8 kiaace: 4.3
OKH
recThl,3ananus. (yaklass.ru)
46 ['eHEeTHYECKASCBSI3b 1 TecT B3aumMocBsI3bMeRIY 1.4
MEXIy  KiaccaMu KJIACCAMHHEOPraHNYEeCKHX
HEOPraHMYECKHX BellecTB. XUMHUSA,8KIaCC:YPOKH, TECThI,
CoeIMHEH NI BANAHMS.
(yaklass.ru)
a7 ["eHeTHYECKASICBS3h 1 ompoc  [BsammocesizpMenty 1.4
MC)K,Hy KJ1accamMu KJIACCAMUHCOPIraHUYECCKUXBCIICCTB.
HEOPraHMYECKHX Xumus, 8 kjacc: YpOKH, TeCThbl, 321aHUS.
COETMHECHUI (vaklass.ru)
48 [IpakTrueckaspadoTaNeo. 1 Ilp XHMUSI: YPOKH,TECThI,3a/1aHHUSI. 1.5
PereHresKCIIEpPUMEHTAIILHBIX (yaklass.ru)
BamgaurroTeMe«OCHOBHBIECKIIAC
Chl HCOPTaHUIECKHUX
COCTMHECHU I

4.I1lepuonnyeckniizakonunllepuoguveckasicuc

aToma (9 4.)

TeMaxuMudeckuxdiemenToB.U.MengeneeBa. CTpoenue

49 EcTecTBeHHBICCE 1 |ompoc Mopdubien 4.3
MeﬁCTBa KDI/[CTZIJ'IJ'[I/[‘-IeCKHeBeﬂ[eCTBa.XI/IMHﬂ, 8
XIMHYECKHX RJIACC: VPOKH
S JIEMEHTOB. recThl,3a1anms. (Yaklass.ru)
IAM(OTEPHOCTb
50 OTKPBITHENIEPHOIUYECKOT032a 1 onpoc  |[lepuomeckuii 3akon. Xumnsi, 8 5.4
koHa /.. MeHaeneeBbIM KJIACC: YPOKH
recThl,3ananms.(Yaklass.ru)
51 (OCHOBHBIECBEJICHUSIOCTPOCHHU 1 ompoc Ctpoenne siipa atomMa. Xummus, 8 kiaace: (5.3
1 aToMa OKH
recThl,3ananms.(Yaklass.ru)
52 CTpOEHHETICKTPOHHBIX000JI0 1 onpoc  |CTpoeH#ue 1eKTPOHHO 5.3
'YeK aTOMOB 000JJ0UYKHATOMA. XMMHA,SKIACC: YPOKH,
TECThI,
saganus.(yaklass.ru)
53 KoHnTpoabsHasipaGoT 1 Kp 4.3
a3a3 yeTBepTh
54 AHAJTU3KOHTPOJIbHOIPadoT 1 |ompoc 5.5
bl
55 [TepuoanueckasicucreMa 1 onpoc [epuoanueckasicucrema. Xumusi, 8 kiaacc: 5.4
XuMHIYecKkuxdiiemeHToB/l . M. OKH
MeneneeBa recThl,3aganus.(yaklass.ru)
56 Xapaktepuctukasaemenramnoe| 1 ompoc  |llepuonuteckasicucrema. Xumus, 8 knace: |55
"0 IMOJIOKEHUIO B YPOKH,
[1ePUOINIECKOIT recTbl,3ananus. (Vaklass.ru)
crucTeme
57 Xapakrepuctukasiaemenramnoe| 1 ornpoc  [[epuopnyeckascucrema.Xumusi, 8 kiuace: 5.3
rO MOJIOKEHUIO B OKH
[1epPHOIHYECKOIT TecThbl,3a1anust. (Vaklass.ru)
cUCTEME
5. Xumunueckasicsazb.OBP(114.)
53 MoHHAIXUMUYECKASICBS3h 1 TECT Monnascessn. Xumus,8 1.4
KJIACC:VPOKH, TecThL3amanust. (yaklass.ru)
59 KopanenTnasxumuyeckasacpss| 1 |onpoc  [KoBanentHasicBssh.Xumnst,8 kiuacc: 5.4
b YPOKH, TECTDI,
saganms. (yaklass.ru)
60 KoBaneHTHasHE 1 TECT KoBajeHTHASCBSI3b. XUMHESA,8 KJIacc: 4.3
oJsIpHast YPOKH, TECThI,

XHUMHUYCCKas

sapanug.(yaklass.ru)
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CBsA3b

61 KoBajIeHTHASIIOIAPHASIX UMUY onpoc  [Kopajentnasicesish.Xumnsi.8 kinacc: 5.3
€CKas CBI3b YPOKH, TECTbI,
3aganus.(yaklass.ru)
62 IMeTaunuecKasXuMHUYECKasiC TECT MeTa/uIm4ecKasi CBsi3b. XuMus, 8 kiace: 4.3
BSI3b OKH
recThl,3a1anus. (yaklass.ru)
063 CreneHp OKUCIICHUS TECT [loHSITHEO CTENIeHH 4.3
OKHCJIeHUsI—YPOK.XHMHsL8KIacc.
(vaklass.ru)
64 [Hax o 1eHeCTeIeHUOKHUCTT Tect IMonsTHEO CTENEHH 14
enust XD OKHCJIeHUI—YPOK.XHMHs,8K1acc.
(vaklass.ru)
65 OKHCIIUTETBIO- Tect OKHCJIUTEIHH 1.4
BOCCTAaHOBUTEILHEIC
peaKHI/II/I BOCCTAHOBUTCIH,OKHUCIICHHE
MBOCCTAHOBJIeHHe. XUMHUsA SKIacC:
!QOKH, TECThI,
samanus.(yaklass.ru)
66 CocraBjieHue ypaBHEHHUH Tecr OKucauTE N 1.4
OKUCJIUTEIILHO- BOCCTAHOBUTCIH,OKHUCJICHHUEC
BOCCTAHOBUTETBHBIX MBOCCTaHOBJeHHe. XUMHUs SKIacc:
52 !QOKH, TECThI,
PCAKLIHI 1 CXEM samanus.(yaklass.ru)
RIEKTPOHHOTO
Oaanca
67 CocraBiieHne ypaBHCHHI TecT OxucanTeHH 5.3
OKUCJIUTEJILHO- IBOCCTAHOBUTCJIN,OKHUCIICHUC
BOCCTAHOBHTETHHEIX MBOCCTaHOBJeHHe. Xumus,8Kaacc:
4 YPOKH, TECTbI,
PCAKIITH 1 CXEM saganns.(yaklass.ru)
PIEKTPOHHOTO
OaaHca
68 IpoMesKyTOUHASI HTOTOBAst K/p 4.3

aTTecTanus3akypc8kiacca

(KOHTpOJIBLHASIPA00TA)
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9 KIIACC

Ko.1- Buasl n Yuér
Ne DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka BO dopmbI B
n/n o0pa3oBaTe/bHbIE Pecypchl
Jata yacos KOHTpONA
1 IIepronnueckuii 3akoH. [leproanueckas cucrema o1poc bubmuorexa [JOK 4.3
xumuueckux asemenToB J[. . MeneneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX onpoc bubnuoreka [{OK 4.3
3JIEMEHTOB MIEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Kitaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX TeCT bubmmoreka [JOK 4.3
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMu4eckoi CBA3M M THIIBI KPUCTATUTHUYECKUX ompoc bubnuoreka [{OK 4.1
pemeéToK https://m.edsoo.ru/00adbac6
5 Kontponbnas padora Nel no teme «IloBropenue u K/p 4.1
yrayOseHre 3HaHU OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca»
6 Knaccudukanus XuMruaecKux peakifii mo pa3audHbIM ompoc bubmuoreka [IOK 1.4
[IPU3HAKaM https://m.edsoo.ru/00adbch0
7 [Tonsatue o ckopoctu XUMU4eCcKoil peakiuu. [lorsTre o onpoc bubnnorexa [JOK 14
TOMOTE€HHBIX M T€TEPOre€HHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
[TonsiTue 0 XMMHUECKOM paBHOBeCUH. DAKTOPHI, onpoc Bu6 10K 5.3
. nonnoTexa
8 BIIMSIOIINE HA CKOPOCTh XUMHYECKON peakiuu 1
https://m.edsoo.ru/00adc28c
MOJIOKEHNUE XUMHUYIECKOTO PaBHOBECHS
TECT bubmmoreka [JOK 4.3
9 OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1
https://m.edsoo.ru/00adcade
10 Teopus anexkTponuTUUecKor qucconanuu. CuiabHbIe U ompoc bubnuotexa [JOK 5.3
CITa0bIe ANEKTPOIIUTHI https://m.edsoo.ru/00adcd68
. OTIpoC bub6muoreka [IOK 5.3
11 Honnble ypaBHEHUS peakuii p 1
https://m.edsoo.ru/00add448
12 XUMHYECKUE CBOMCTBA KHCIOT M OCHOBAHMI B CBETE Temt bu6muorexa IIOK 4.1
MPEJICTABICHUIA 00 AIEKTPOIUTUICCKON TUCCOITUAITTN https://m.edsoo.ru/00add5d8
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13 XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 TECT but6mmoreka [IOK 4.3
ANEKTPOJIUTUYECKON AUCCOLUALINHI https://m.edsoo.ru/00add8b2
. Ompoc bubnmnoreka HOK 1.3
14 Honsrie o ruapomse coneit ’ https://m.edsog)l.ru/OOadde4
15 O0o01IeHNe U CHCTeMaTU3alus 3HAHUH Onpoc ﬁ::;i?ﬁfg;?ﬁ;é 0addd12 14
16 [TpakTuueckas padora Ne 1. «Pemenue n/p bubmuorexa [JOK 4.3
SKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17 Kontponbhas padota No2 o temMe «DIeKTpoIuTHIeCKas K/p bubmmoreka [JOK 4.3
aucconuanys. XMMUYECKUe Peakiluu B pacTBOPax» https://m.edsoo.ru/00addecO
18 OO6m1as XxapakTepuCTHKa rajJoreHOB. XUMUUYECKHE Omnpoc bubmuoreka [IOK 4.3
CBOMCTBA Ha IIpUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnopoogopoa. CossiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, Onpoc bu6nunorexa LIOK 4.3
MOJIyYeHUe, NPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTudeckas padora Ne 2 mo Teme «[lomydenue consiHOM n/p bubmmoreka [JOK 5.3
KHCJIOTBI, U3yY€HUE €€ CBOMCTB» https://m.edsoo.ru/00ade348
21 Brruncnenus mo ypaBHEHUSIM XUMHUECKUX PEAKIINM, €CITn Omnpoc bubnmnorexa [JOK 5.3
OJINH U3 PEareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
Ompoc bubnnorexa [JOK 41
22 OO0mas xapaktepucTika 371eMeHToB VIA-rpymmbt P https://m.e dso:)_.[ru 100ade64a
23 AnnotponHsle Moaudukanuu cepsl. Haxoxnenue cepsl u Tecr bubmuoreka [IOK 4.3
€€ COETMHEHUH B MPUPOJE. XUMUYECKHE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBoaopo1, cTpoeHHe, (PU3NUECKUe U XUMUYECKUE Omnpoc bubnuotexa [JOK 5.3
CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepbl. CepHast KUCIIOTa, GU3HIECKUE U Ompoc bubnuotexa [JOK 51
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XVUMUYECKUE PEaKIIuH, JIekKaIlIUe B OCHOBE Tecr 5.3
26 MIPOMBINIUICHHOTO CII0C00a MOTYyYeHUsI CEPHOMN KHUCIIOTHI. bubmmoreka [JOK
XHUMHYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpebl https://m.edsoo.ru/00adec8a
COCTHHEHUSIMU CEPBI
27 Brruncnenue maccoBoil 1011 BbIXOAa MPOAYKTA PEAKIUU /p bubnunoreka LIOK 1.4
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https://m.edsoo.ru/00adec8a

OO0m1as XxapakTepucTrKa 3J1eMeHTOB V A-rpymibl. A30T, ompoc 14
28 aCIpOCTpaHEHUE B MPUPOJE, PU3NIECKIE U XUMHUECKUE bubmorexa LOK
p Up p PHpOAE, https://m.edsoo.ru/00adeea6
CBOWCTBA
29 AMMHak, ero (pu3nYecKue U XMMUIECKHUE CBOMCTBA, Ompoc bubmmoreka [JOK 1.3
MOJIYy4YEeHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 IMpakruueckast paGota Ne 3 1o Teme «Ilomyuenue u/p bu6moreka [IOK 4.1
aMMHAaKa, U3y4CHHUE €T0 CBOMCTBY https://m.edso0.ru/00adf180
31 A3OTHas KUCIOTa, € Pu3nuecKue U XMMUIECKHIEe CBOHCTBA Teer bubmmorexa LIOK 4.2
’ https://m.edsoo.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH aMMOHUS B KA4ECTBE Omnpoc 4.3
32 MUHEPAIbHBIX yA00peHU. XMMUYECKOE 3arpsiI3HEHUE bubmmorexa [JOK
P 3 yAobp ' p https://m.eds00.ru/00adf518
OKpY’KalOIIeH Cpeabl COeTMHEHUSIMU a30Ta
33 ®ochop. Okcun bocdopa (V) u pochopnas kucnora, Ompoc bubnnorexa [JOK 4.1
du3nUecKre 1 XMMUYECKHE CBOWCTBA, MTOTyYCHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue GocdartoB B KaUeCTBE MUHEPATBHBIX Ompoc bubmmoreka [JOK 4.3
ynoOpeHuit. 3arpsizHeHre NpUpoAHOi cpenbl hocharamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B pupojie, Gu3ndeckue u Omnpoc bubmuoreka [IOK 4.3
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuipl yraeposia, ux (pusnueckue U XMuMH4ecKre Tecr 4.3
. bubnuoreka [{OK
36 CBOMCTBA. DKOJIOTHUECKUE MPOOIIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
n Omnpoc bubnnorexa [JOK 4.3
37 v
POIBHAT KHCIOTa 1 ee COoH https://m.eds00.ru/00ae006¢c
[IpaxTuueckas padora Ne 4 o teme "Ilonyuenue n/p 4.3
38 TJIEKHCIIOro raza. KauecTBeHHast peakiius Ha KapOoHaT- bubmmorexa [JOK
Y | ' peait P https://m.edso00.ru/00ae027e
WOH
39 [lepBoHauanbHBIE TOHATHUS 00 OPraHUYECKHX BEIECTBAX Omnpoc bu6muoreka [JOK 1.4
KaK O COEUHEHUX Yriepoaa https://m.edsoo.ru/00ae054e
b K 1.4
5.340 Kpemuuii u ero coenuneHus Ompoc noamorexa 1O

https://m.edso0.ru/00ae080a
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[TpakTruueckas padora Ne 5. Pemenne /p 4.3
415.3 AKCIEPUMEHTANIBHBIX 3a7a4 M0 Teme «BaxkHeunmme Bubmmorexa [IOK
' p A https://m.edsoo.ru/00ae0bf2
HEMETAJUTBl U KX COCTUHCHIS
421.4 Kontpoinbnas padora Ne3 no teme «BakHeiimme K/p bubmmoreka [JOK 4.3
' HEMETaAJJIbl ¥ UX COEIUHEHUS https://m.edsoo.ru/00ae0el8
OO01mast XapakTepuCTHKa XUMUYIECKUX FIIEMEHTOB — Ormpoc 5.3
43 MeTaJlJIOB. MeTaimnueckas CBs3b U MeTaJlTndecKas bubnuorexa [{OK
KpHUCTaJUIM4ecKas pemérka. @u3nyeckue CBOMCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XUMHYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUUCCKUN Omnpoc bubmmoreka [JOK 5.3
PAI HAIIPSKEHUN METaJIOB https://m.edsoo.ru/00ae1156
O61mue criocoOb! moayyeHus: MeTayuioB. CIiiaBbl. Onpoc 5.3
45 Brraucnienus o ypaBHEHUSIM XUMHYECKAX PEAKIIUN, €CITN bubmmorexa [JOK
P Pearty, https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJACPIKHUT MPUMECH
Ompoc bubnmnorexa [JOK 1.4
46 I1
OHITHE O KOPPOSHHL METIRIOB https://m.edsoo.ru/00ae1278
Tect bubmuoreka [{OK 14
47
[lenounbre MeTaIb https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ TUAPOKCHUIBI HATPHS U KAJTHAS Ompoc bubmorexa HOK 4.2
A o A P https://m.edsoo.ru/00ae14b2
49 [[{emouHO3emMeNbHBIE METAIUTBI — KAJIbIIUNA U MarHui Ompoc bubmorexa LOK 4.3
t https://m.edsoo.ru/00ael5e8
50 Baxueiimme coenMHEHUS KaabIIUs Ompoc bubmorexa LOK 4.3
s t https://m.edsoo.ru/00ae15e8
51 O0001IeHne 1 cucTeMaTU3aINs 3HAHUI Tect 4.3
N . Omnpoc bubmmoreka [JOK 5.3
52 XK 0
€CTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHCHHS httos://m.eds00.ru/00ac1886
53 [Tpaktruueckas padota Ne 6 mo Teme "JKECTKOCTH BOBI U /p bubmmoreka [JOK 5.3
METO/bI €€ YCTPaHECHHUS" https://m.edsoo.ru/00aelae8
. Omnpoc bubnmnorexa [JOK 5.3
54 Ao
FHOMHHIH https://m.edsoo.ru/00aelc64
95 AmMoTepHbIe CBOICTBA OKCH/IA U TUIPOKCHIA onpoc bubnmoreka 4.1
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Ompoc bubmuorexa [{OK 4.3
>0 Keneso ’ https://m.edsocL>.[ru/00ae1d86
Ompoc bu6nmoreka IIOK 4.3
57 Oxcupl, ruapokcusl u con kenesa (1) u sxenesa (1) p https://m.e dsog)l.ru 100263566
58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI Tect 5.3
[IpakTuueckas padora Ne 7. Pemenue n/p 5.3
59 AKCIEPUMEHTANIBHBIX 3a7a4 M0 Teme «BaxxkHenmme buGnuorexa [IOK
https://m.edsoo.ru/00ae3de8
METAaJIIbI M UX COCTHHCHUS
Brruncnenus 1o ypaBHEHHSIM XUMHUYECKUX PEAKLMM, €ClIn Omnpoc 1.4
60 OJIMH U3 PEareHTOB JaH B U30BITKE WU COJCPKUT bubnnoreka [JOK
MpUMecH. BbruuciaeHust MacCOBOM JTOJIM BbIXOJ1a MPOIYKTA https://m.edsoo.ru/00ae1750
peakuu
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN Tect 1.4
62 KonTponpHas padora Ne4 mo Teme «BaxkHeime MeTabl K/p 4.3
U UX COCAUHCHMS
63 BemecTBa 1 Marepualibl B IOBCEAHEBHOM KU3HU YEJIOBEKa Onpoc bubmorexa LOK 4.3
https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKPY KAIOIIEH CpeIbl Ompoc bubmorexa LOK 45
https://m.edso0.ru/00ae4270
65 Posib X¥MuM B perieHnH SKOJIOTHYECKUX MPpodIeM Ompoc bubamorexa LOK >3
https://m.edsoo.ru/00ae4270
66 PesepBHeiit ypok. O000IIeHHE U CUCTEMATHU3AIIHSI 3HAHHHA Tecr Eggjﬁgf:;igﬁ}é 0260d0a 53
67 PesepBHblit ypok. O60011IeHHEe U cUCTeMaTH3alus 3SHAaHUH Teer E’[?SSH/I//Ir(r)IT:(;(;)(])_[rOu}é 0adb33c >3
68 PesepBHEIi ypok. O000IICHHE W CUCTEMATH3AIHS 3HAHUIA reet bubmmorexa [JOK 53

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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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