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INOACHUTEJIBHAA 3AIINCKA

[IporpaMMa Mo XMMHUHM Ha YpOBHE OCHOBHOTO O0IlEro oOpa3oBaHUs COCTaBJeHa HA OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENIbHOM MPOTpaMMbl OCHOBHOT'O OOIIEro
obpazoBanusi, npenacraBieHHbIXx B PI'OC OOO, a Takxke Ha OcHOBe (enepalibHOW paboueit
POTPaMMbl BOCIIMTAHUS U C Y4ETOM KOHLENIMU MpenojaBaHus y4eOHOro mpeamera «XUMHS» B
oOpasoBartenbHbBIX opranu3anusax Poccutickoir denepamm.

[Tporpamma o xumun Ja&T MpeICTaBICHHE O IENsAX, 00Iel cTpaTeruu 00yueHusi, BOCIIUTaHUS
U pa3BUTUS OOYYAIOIIMXCS CpeICTBaMU y4eOHOro TMpeaMeTa, YCTaHaBJIMBAeT O00s3aTeNbHOE
IIPEIMETHOE COJIEPKAaHUE, IIPEyCMaTPUBAET PacIpEeICHUE €ro o KilaccaM U CTPYKTypUpOBaHUE
o paszjienaM M TeMaM MpOrpamMMmbl 10 XUMHUH, ONpEAENseT KOJIMYECTBEHHbIE M KaueCTBEHHbBIE
XapaKTEPUCTUKU COJIEP/KaHUs, PEKOMEHIYEMYIO IOCIIEOBATEIbHOCTh U3YYEHHUSI XUMUU C YUETOM
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0cobeHHOCTeH 00yJaromuXCsi, ONpeeNIIeT BO3MOKHOCTH TpeIMEeTa Ui pealin3alui TpeOOBaHUN K
pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNIbHOI MporpaMMbl Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHus, a TakKe TpeOOBAaHWH K pe3yibTaTaM OOydeHHUS XMMHM Ha YpOBHE II€JIeH M3ydeHHs
peIMeTa U OCHOBHBIX BUIOB y4eOHO-TIO3HABATENBHOM JAEATEIbHOCTH 00Y4aIOIIerocs M0 OCBOCHUIO
y4eOHOTr0 COoIep KAHMUS.

3HaHME XUMHUHU CIY)KUT OCHOBOW IJsi (pOPMHpPOBAHHUS MHUPOBO33PEHUS OOYYaIOUIErocs, €ro
IPEJICTAaBICHUA O MaTepUalbHOM E€IUHCTBE MUpA, BAXKHYIO POJb UTparoT (GopMUpYyEeMble XUMUEH
MPEJICTABICHUS] O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOIMM BEIIECTB B MPHUPOAE, O MYyTAX
pereHus r1o6aIbHBIX TPO0IeM yCTOWYMBOTO Pa3BUTHS Y€JIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOH,
MUIIEBON U KOJOTUYECKON O€30MacHOCTH, POOIIeM 3IpaBOOXPaHEHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peav3aliii BO3MOXKHOCTEH JUisi camMopa3BUTUSA U (OpMHpPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001mel u (PyHKIMOHATEHOW TPAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHpOBAHHE MBIIUICHUS M TBOPYECKHX CIOCOOHOCTEH OO0y4arommxcs,
HAaBBIKOB UX CaMOCTOSITEJIbHON Yy4eOHOW AESATEIbHOCTH, SKCIIEPUMEHTAJIBHBIX U UCCIIE0BATEIBCKUX
YMEHHH, He0OOXOIUMBIX KaK B MOBCEAHEBHOMN KHU3HU, TaK U B MPO(eCcCHOHALHOI 1A TEIbHOCTH;

3HAKOMMT CO CHEIM(PHUKON HAyYHOTO MBIIUIEHHUS], 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOIO B3IJIsI1a HA
€IMHCTBO MPUPOJIBI M YeNIOBEKa, ABJISETCS OTBETCTBEHHBIM 3TAllOM B (DOPMUPOBAHHM €CTECTBEHHO-
HAy4YHOU rPaMOTHOCTH O0yYaroLUXCs;

CHocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa3oBaHUe 00y4arOIINUXCS.

JlaHHble HampaBieHUs B OOYYEHMHM XMMHUHM OO0ECIEUMBAIOTCS CIEUU(UKON comepKkaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS Melarornyeckd afanTHPOBAaHHBIM OTpaK€eHHUEM 0a30BOM
HayK{ XMMUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xuMuum Ha ypoBHE OCHOBHOIO 00IIero o0pa3oBaHUS OpPHUEHTHUPOBAH Ha OCBOCHHE
00y4aroIyUMHUCS CHCTEMBl MEPBOHAYAIBHBIX MOHATHH XUMHM, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTEJIbHBIX 3HAUMMBIX MOHATUH OPTraHUYECKON XUMUH.

CrpykTypa coaepikaHusi HpOrpaMMbl 1O XHMUH CPOPMHpPOBAHA Ha OCHOBE CHCTEMHOTO
nosaxoja K e€ nydenuro. CoaepkaHue CKIabIBaeTCs U3 CUCTEMBI TOHITUH O XUMHUYECKOM AJIEMEHTE
U BEIIECTBE M CHUCTEMbl MOHATUH O XuUMHUeckol peakuuu. OO€ 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl 0 MPHUHIMITY MOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUNW Ha OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMMHY;

— YUYEHHS O CTPOCHUH aToMa U XUMUYECKOHN CBSI3H;

— MpECTaBIECHUH 00 NEKTPOITUTHUECKOI TUCCOIMALINYU BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHMS PAacCMATPUBAIOTCSI HA OCHOBE OHOMIMPUYECKH IMOJIYYEHHBIX U
OCMBICTICHHBIX (PaKTOB, pa3BUBAIOTCS MOCIENI0BATEIBHO OT OJAHOTO YPOBHS K APYrOMY, BBIOJHSS
GyHKIIMM OOBSCHEHUS W MPOTHO3UPOBAHHUS CBOWCTB, CTPOEHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEILECTB.



OcBoeHHE TIpOrpaMMbl TI0O XHMHH CIIOCOOCTBYeT (OPMUPOBAHUIO TIPEIACTABICHUS O
XUMHYECKON COCTABJISIONIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPObI, IEHHOCTHOTO
OTHOILIECHUS K HAyYHOMY 3HAHUIO M METOAaM IO3HAaHWs B Hayke. M3ydeHune XUMUU MPOUCXOIUT C
MPUBJICYCHUEM 3HAHHUI U3 paHee U3yUYCeHHBIX yUeOHBIX MpeamMeToB: «OKkpysxarouit Mupy, «buosmorus.
5-7 xnaccei» U «duszuka. 7 Kiaccey.

[Tpy u3yyeHUM XUMHUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAyKHU Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUSI, TPAKTUYECKON JIEATETbHOCTH YEJIOBEKa U KaK OJHOr0 U3
KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aga4a yueOHOTo mpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMHUYECKHX 3HAHUN — BaKHEHIIMX (PaKTOB, MOHATHHA, 3aKOHOB M TEOPETHYCCKHUX TOJIOKCHHH,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, sI3blka HAyKd, B MPUOOIICHUH K HAYYHBIM
METOJIaM TMO3HAHUS TIPHU U3YYCHUHU BEIIECTB U XUMUYECKUX PEAKIIHiA, B OPMUPOBAHUU U PA3BUTHH
MO3HABATEJIIbHBIX YMEHUH M WX TPUMEHEHMHM B  y4eOHO-IO3HAaBaTEIbHOW U  y4eOHO-
UCCJICIOBATEIILCKON JCSTEIbHOCTH, OCBOCHHUH TPaBUJ OE30MaCHOTO OOpalleHUs C BEIIECTBAMU B
MTOBCEHEBHOM KU3HH.

[Ipy w3ydeHMHM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUCHUE
NpUOOpEsH TaKKe eJu, Kak:

— (QopMUpOBaHME HHTEIUICKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHITHIO PEIICHUN, CIIOCOOHOM aAanTUpPOBAaThCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HalpaBJICHHOCTh OOy4YeHHUSI Ha CHUCTeMaTH4eckoe TMpuoOllieHre oO0yJaroummxes K
CaMOCTOSITEJIbHOW TMO3HABATEILHOM NIEATENIbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecnedyeHue YCIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHUI0 OOYYaIOLMMUCS —OIbITa
pa3HOOOpa3HON [EATENbHOCTH, TO3HAHHWS U CaMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUIOB JIEATEILHOCTH;

— (hopmupoBanue oO11eH HyHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIe
YMEHUN OOBSICHATH M OILICHUBATH SIBJICHHUS OKPYXKAIOIIETO MHpA, HCIOJIb3YysS 3HAHUSA M OIIbIT,
MOJy4YE€HHBIC TPU U3YYCHUU XUMHUHU, TPUMEHSATh X MPU PELICHUH TPOOJIeM B TOBCEIHEBHOM KU3HU U
TPYAOBOM JAEATEIBbHOCTH;

— (opmupoBaHue y 0O0y4aromMXcs T'YMaHUCTUYECKUX OTHOIICHWH, MOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JIJTs1 BEIPAOOTKH DKOJIOTHYECKH 11eJIECO00Pa3HOT0 MOBEJACHUS B OBITY U TPYIOBOM
JIEATEIBbHOCTH B LEJSX COXPAHEHUs CBOETO 30POBbS U OKPYKAIOIIEH MPUPOTHON CPEbL;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO HA
OCHOBE yCBOEHHS OOIIeUeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HaIPaBJICHHOCTH JaJbHEUIIIEro 00y4IeHUsI.

OO0mee 4muCIO YacoB, OTBEACHHBIX MAJS WM3YYEHHUS XHMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HefIeN0), B 9 kitacce — 68 yacoB
(2 yaca B HefIeINIO).

COJAEP/KAHUE OBYYEHUSA

8 KJIACC

IlepBoHa4Ya/JbHbIE XMMHYECKHE TOHSATHSA

IIpeamer xumun. Ponp XuMuM B )KM3HU 4YeIoBeKa. XUMUS B CHCTEME HayK. Tena U BemecTsa.
®du3nuecKkue CBOMCTBa BEIIECTB. ArperarHoe CoCTossHHE BelecTB. [IoHsATHE 0 MeToAaxX MO3HAHUS B
xuMun. Yucteie BemnecTBa U cmecu. CrocoObl pa3ieieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3TIeMEHThl. CUMBOJIBI XUMUYECKHUX 3J1eMeHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas opmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctara BemecTB. OTHOCUTEIbHAS aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHast Macca. MaccoBast
JIOJIST XUMHUYECKOT'0 3JIEMEHTA B COCAUHCHUH.

KomnuectBo BemectBa. Monb. MossipHast macca. B3auMOCBSI3b KOJIMYECTBAa, MACCHI U YHCIIA
CTPYKTYPHBIX €IHHHII BelecTBa. Pacu€Tel o Gpopmynam XUMHUYECKUX COSTMHEHUH.



@u3nyecKue U XUMUYECKUE ABJICHUA. XUMUUYECKas peaklys U €€ NprU3HaKu. 3aKOH COXPaHEHUs
Macchl BeIIecTB. XMMHUYecKHe ypaBHeHMs. Kiaccudukanus XUMHYECKUX peakiuil (coelnHEeHus,
pa3IoXKEeHUs, 3aMEIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XWMHYECKOW IOCYIOH, MmpaBujgamMu paboTbl B JabOpaTOpuH U HpuEéMamMu
oOpaiteHus ¢ 1a00paToOpHbIM 000pyIOBaHUEM, U3YUEHHE U OMMCaHue (U3NYECKUX CBOMCTB 00pa3LioB
HEOPraHMYECKUX BEIIECTB, HaOMoIeHHe (PU3NYECKHUX (TUIaBJICHHE BOCKA, TasHUE JIbJIA, paCTUPAHUE
caxapa B CTYIIKe, KUIIEHUE M KOHAEHCALUs BOJbI) 1 XUMHYECKHX (FOpEHHE CBEYH, MPOKATUBAHUE
MEIHOW IPOBOJIOKH, B3aUMOJICHCTBUE MeJNa C KHUCJIOTOW) sIBICHUH, HAOJIOJCHWE W OIHCAaHUE
MPU3HAKOB MPOTEKaHMSI XMUMHUYECKHUX peakiuil (pas3iokeHHe caxapa, B3aHMOJCHCTBHE CEpHOI
KHCIIOTHI C XJIOpHAOM Oapusi, paznoxkenue ruapokcuaa menu (1) mpu HarpeBanuu, B3auMoIeliCTBHE
xeinesa ¢ pactBopoMm conu meau (1), u3yuenune cnocoOoB pa3aeneHus] CMECeii: ¢ MOMOIIbI0 MAarHUTA,
¢mIbTpOBaHME, BHIAPUBAHUE, AUCTHIULINNSA, XpoMaTorpadus, MpOBeIeHHE OYUCTKU MOBAPEHHOM
coiii, HaONIOZICHHE M ONHMCAHHME pPEe3yJbTaTOB MPOBEACHHUS OMNBITA, WIUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHMsI MaCChl, CO3AAHUE MOJIETIEN MOJIEKYJI (ILIaPOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmecs rasos. CocraB Bo3ayxa. Kucimopon — 31eMEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kuciopoga B mpupoie, (u3HUecKue M XUMHUYECKHUE CBOWCTBA (pEakUUU TOPEHHUS).
Oxcunpl. [lpumenenne kuciaopoma. CrocoObl mmoiydeHHsl KHCIoOpoAa B JjabopaTopuu U
npoMelnuieHHOCTH. KpyroBopot kucimopona B mpupone. O30H — aloTponHas MoIudUKaius
KHMCIJIOPOJA.

TermoBoit 3¢¢deKkT XUMHUYECKON peakiud, TEPMOXMMHUYECKHE YPaBHEHHs, OJK30- H
AHAOTEPMUYECKUE peakuu. TOMIMBO: yrojib U MeTaH. 3arpsa3HeHNE BO3/yXa, YCUIEHHE TapHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bopmopon — anemenT u mpocroe BemecTBo. Haxoxxaenune Bogopoaa B npupoae, pusmueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI ToTy4yeHus. KucioTsl u comu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa Boabl. Boga kak pactBoputens. PactBopsl. Hacklennsie u
HEHACBIIICHHBIE pacTBOpbl. PacTBOpUMOCTH BemecTB B BoJe. MaccoBas [0 BELIECTBA B paCTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHoBaHusA. Poib pacTBOpOB B NpPUPOJAE U B KU3HU UEJIOBEKA.
KpyroBopot Bozb! B ipupojie. 3arps3HeHHe NPUPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJI.

Knaccugukanus Heoprannyeckux coeauHenuil. Oxcuasl.  Kiaccudukanms — okcuioB:
coyieoOpa3yrorire (OCHOBHBIE, KHCIOTHBIE, ampOTepHbIE) U HecoseoOpasyronme. Homenknarypa
OKcHI0B. PU3NUYECKHEe U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydeHne okcuaos.

OcHoBanus. Knaccudukanusg oOCHOBaHMM: IIENOYM U HEPACTBOPUMBIE  OCHOBAHMS.
Homenknarypa ocHoBanuil. ®Dusnueckue M XUMHUYECKUME CBOWCTBA OCHOBaHMU. [lomyuyenue
OCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinoT. ®dusznueckue W XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. [Tomydenue Kucior.

Comu. Homenknatypa coseil. @u3nueckue 1 XUMHUECKHE CBoMcTBa coleld. [lomyyenue comneit.

I'eneTndeckas CBA3b MEXKy KJIACCAMHM HEOPTAHUYECKUX COCTMHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpe/ieJIeHue COJEp)KaHUs KHUCIOpoJa B BO3JAyXe, MOJy4YeHHe, COOMpaHue,
pacrio3HaBaHME€ M M3y4YEHHME CBOMCTB KHCIIOpOJa, HAOIIOJACHHWE B3aMMOJEHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBHUS BO3HUKHOBEHHUS M MpPEKpalleHUs ropeHus (mokapa), O3HAKOMJIEHHE C
o0pa3laMu OKCHJIOB U ONMCAaHUE WX CBOMCTB, MOJy4YeHHE, COOMpaHHE, PACIIO3HABAHUE M U3YUYEHUE
CBOICTB BoJOponaa (TopeHue), B3aumojelcTBue Bogopoga ¢ okcugom menu (I) (Bo3moxHO
UCIOJIb30BaHUE BHJEOMATepHANIOB), HaOmo/eHHe o00pa3IoB BEIIECTB KOJUYECTBOM | MOIb,
HCCJIEIOBaHHE 0COOEHHOCTEN paCTBOPEHHUS BELIECTB C PA3IMUYHON pacTBOPUMOCTbIO, IPUTOTOBIIEHUE
pPacTBOPOB € ONPENEIEHHON MAacCOBOW JOJIEW PaCTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBUE BOABI C
MeTaJljlaMH (HaTpueM U KajiblleM) (BO3MOKHO MCIIOJIb30BaHHE BUAEOMATEPUAJIOB), UCCIEI0BAaHUE
00pa3lloB HEOPraHWYECKHUX BEIIECTB pPAa3JIMYHbIX KIJIACCOB, HAOIIOJCHHE W3MEHEHHUs OKpPacKu
MHAMKAaTOPOB B pacTBOpax KHCIOT M IIENOoYell, n3ydeHue B3aumozeiictBus okcuga menu (II) c
pacTBOPOM CEPHOM KHCIIOTBI, KHCIOT C METaJUIaMH, PEAKUUHd HEUTpalu3aluy, I0Iy4YeHUe



HEpPacTBOPUMBIX OCHOBAaHHUMW, BBITECHEHHE OJHOTO METajula APYTMM M3 pacTBOpa COJM, PEIICHHE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «Ba)kHelme Ki1acchl HEOPraHMYECKUX COSTUHEHUIN».

Ilepuoauyecknii 3akoH M Ilepmoamyeckass cucremMa xumudeckux djiaemenros [I. M.
MenpaeneeBa. CtpoeHue atomMoB. Xumuyeckasi ¢Bsisb. OKHCIUTEJbHO-BOCCTAHOBUTEIbHbIE
peaxkuumn

[lepBble MOMBITKH KiIaccU(UKAMKM XUMUYECKUX 3JeMEeHTOB. [IoHATHE O rpymmax CXOAHBIX
AJIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOTeHbl, HHEPTHBIC T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(poTepHbIe OKCUABI U TUAPOKCUBIL.

Ilepnonnueckuit 3akoH. [lepuoguueckas cucrema xumudeckux 3eMeHToB . . Menneneesa.
Kopotkonepuoanas u jiuuHonepuoanas Gopmsl [leproanueckoil cucteMbl XUMUYECKUX AJIEMEHTOB
. . Menneneesa. Ilepuonsl u rpynmsl. @U3HYECKUN CMBICHI MOPSAKOBOIO HOMEpPA, HOMEPOB
MIEpUO/Ia U IPYIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX sifiep. M3otomnbl. DnekTponsl. CTpOEHHUE 3JIEKTPOHHBIX
000s10ueK aTOMOB TepBbIX 20 XuMUYecKuX 351eMeHToB [lepuoandeckoii cucremsl [1. 1. Menneneena.
XapakTepucTUKa XUMUYECKOTO 3JIEMEHTa II0 ero mnosnoxkeHuro B llepuogmyeckon cucreme Jl. U.
Meuneneesa.

3aKOHOMEPHOCTH W3MEHEHUsl pajyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METANIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenue [lepuoanueckoro 3akona u [leprnoauyueckoit CUCTEMbI XUMUUYECKUX AJIEMEHTOB ISt
pa3BUTHUs Hayku U npakTuku. [. 1. MenzaeneeB — yu€Hbli U TpaxaaHUH.

Xumuueckas cBsi3b. KoBasieHTHast (MOJsipHAs U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIILHOCTh
XUMUYECKUX AJ1eMEHTOB. VIOHHas CBS3b.

Crenens okucieHus. OKUCTUTEILHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKUCIeHUs U
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3loB BEIIECTB METAJUIOB M HEMETAIIOB, B3aUMOACHCTBHE THIPOKCHUIA INHKA C
pacTBOpamMu KHUCJIOT U IIEJI0YEH, TPOBEICHUE OINBITOB, MIUTIOCTPUPYIOIIUX MPUMEPHI OKUCITUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3NIOKEHUs, COSTUHEHHUS).

Mescnpeomemmnuwie ceasu

Peanuzanms MexXnpeIMETHBIX CBA3EH MpHU U3yUYEHUH XMMHUH B 8 KJIACCE OCYILIECTBIISIETCS Yepes
WCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHSTHH, SBISTIOITUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: HAYYHBIM (haKT, TUIIOTE3a, TEOpHsl, 3aKOH, aHAJU3,
CUHTE3, KJIaccu(uKaIus, mepuoIMIYHOCTh, HAOMIOeHHE, SKCIIEPUMEHT, MOJISTTUPOBAaHUE, H3MEPEHUE,
MO/1€]1b, SIBJICHUE.

®usnka: wmarepus, aToM, DSJIEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKJIHA, H30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKUN 3apsl, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE
BEIIIECTBA, ra3, PU3NYECKUE BEINYNHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, TUTaHETHI, 3B€3/1b1, COTHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJbI, TOJIE3HBIE HCKOMAEMbIE,
TOTUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKust

ITepunonnueckuii 3akoH. [leprnognueckas cucrema xumudeckux 3eMeHToB J[. . Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B MU3MEHEHMH CBOWCTB XMMHUYECKUX DJIEMEHTOB IEPBBIX TPEX
NEepPUOJOB, Kallis, KaJbIUs U HUX COEAUHEHMH B COOTBETCTBHUHM C IIOJIOKEHHUEM DHIIEMEHTOB B
ITeproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHJbl XUMHUYECKOM CBA3U. THIBI KPUCTAUIMYECKHX PEMIETOK,
3aBUCHUMOCTD CBOMCTB BEILIECTBA OT THIA KPUCTAIINYECKON PEILETKN U BUIa XUMHUYECKOH CBSI3H.

Knaccudukanus u HOMeHKJIaTypa HEOPraHUYEeCKMX BEeUIeCTB. XMMUYECKUE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCSA K pa3IMYHbIM KJlaccaM HEOPraHMYEeCKHX COEAVUHEHWM, TEHETHYeCKas CBA3b
HEOPraHMYECKUX BEILECTB.



Knaccugpukanus XMMUYECKUX pEaKIUil MO pa3lMYHbIM TNpHU3HAKaM (110 YUCIYy U COCTaBy
Yy4YacTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(Q(EKTy, 0 U3MEHEHUIO CTENEHEH OKHUCIEHUsS
XUMHUYECKHX 3JIEMEHTOB, IO 0OPATUMOCTH, [0 YYACTHIO KaTaau3aTopa). DK30- U IHIO0TEPMUUYECKHE
peaKuuyu, TePMOXUMHUYECKHE YPABHEHUS.

[TonsaTHe O cKOpocTH XHMMHYECKOH peakiuu. [lonarne o0 0OpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKHUX peakuusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. Ilonarue o xartanuse.
IlonsiTHEe O XMMHUYECKOM paBHOBECUH. PAKTOPBI, BIMAIOIME HA CKOPOCTh XUMHUYECKOW PEAKLUU U
II0JIO’KEHNE XUMHYECKOTO PAaBHOBECHSL.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIMU, DIEKTPOHHBIH  OanaHCc  OKHCIUTEIHHO-
BOCCTAaHOBUTENBHOM peakuuu. CocTaBileHUE YpaBHEHUH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust >IEKTPOIUTUYECKON NHUCCOLMALMU. OJIEKTPOIUTBI M HEIIEKTpONHTHL. KaThoHBI,
aHUOHBI. MexaHM3M [MCCOLMALMK BEUIECTB C PAa3IMYHBIMU BUIAMH XUMHUYECKOM cBsizu. CreneHb
nucconanui. CUIIbHbBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu monHoro oOMmeHa. YCIIOBUS MPOTEKaHHs PEAaKUUi HMOHHOTO OOMEHA, IOJIHBIE |
COKpall€HHblE HMOHHBIE ypaBHEHHMs peakuuii. CBONCTBAa KHUCJIOT, OCHOBaHUM U COJEM B CBETE
MIPEJICTABICHUIA 00 AIEKTPOIMTHICCKON Auccoruanii. KauecTBeHHBIC peakiuu Ha HoHEI. [ToHsTHE O
TUPOJIN3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAaKOMJICHHE C MOJEJIIMH KPUCTAJUNIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — METAIITIOB
U HeMeTauloB (rpaduTa W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUAAa HATpHs), HCCIEIOBaHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKLUU OT BO3AECUCTBUS pa3IMyuHbIX (PAKTOPOB, UCCIIEJOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, IPOIECCa AMCCOLUALMM KHUCIOT, IIeJIo4Yell U coieit
(BO3MO’KHO MCITIOJIb30BaHUE BUJEO MAaTEPHUAJIOB), IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIIUX TPU3HAKU
MPOTEKAHUs peakIuii HOHHOTO oOMeHa (0Opa3oBaHME OCajlKa, BbIIEIEHUE ra3a, 00pa30BaHUE BOJIbI),
OIBITOB, WJUTIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peakuuy pasyioKEHUs, COEIMHEHHUs), pPACIIO3HABaHME HEOPIaHWYECKUX BELIECTB C I1OMOIIBIO
KAaUECTBEHHBIX PEAaKLUH Ha MOHBI, PEIIEHUE SKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTauibl 4 MX coeJUHEHHSA

OO0mrast xapakTepucTUKa rajoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€pHbIE CTENEHU
okucnenusd. CtpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBME C MeTallllaMHM, HEMeTaJulaMH, IIeJI04YaMH).
XmopoBogopoa. ConsiHasi KUCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHUe, NMpuUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOAOPOA HAa OpraHU3M YelloBeKa. BaxkxHelime XI0puabl U UX HAXOKIEHHUE B IIPUPOJE.

OO6mass xapakrtepuctuka dieMeHTOB VIA-rpynmbl. OcoOOE€HHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue 1 Gpu3ndeckre CBOMCTBA IPOCTHIX BELIECTB — KUCIOPOAA
U cepbl. AJUIOTpONHBIE MOAM(PHUKALMU KHCIOpOJa M cepbl. XUMHUYECKHE CBOMCTBA CEpHI.
CepoBoniopo]i, cTpoeHue, pu3ndeckre U XuMHuueckue cBoMcTBa. OKCUABI cepbl KaK MpPEeICTaBUTENN
KUCIOTHBIX OKcHIoB. CepHas KuciOTa, (uU3Mueckue M XUMHUYECKHe CBoiicTBa (oOmiue Kak
NpeJCTaBUTENs KJlacca KHUCIOT W cnenuduyeckue). XUMHUYECKHE peaklUM, JeKallie B OCHOBE
IPOMBIIIJIEHHOTO CIT0co0a MOy4yeHus CepHOM KUCIOoThI. [IpuMenenue cepHoii kuciaotbl. Conu cepHO
KHCJIOTHI, KaUeCTBEHHAs peakiys Ha cyinbdar-uoH. HaxoxxaeHue cepbl 1 €€ cOeIMHEHUH B PUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKpYKalollel cpeibl COETUHEHUSIMH cepbl (KUCIOTHBIE JI0XK[IH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPAIIECHUS.

OO6mass xapakrepucTuka »dJeMeHTOB VA-rpynmnbl. OcCOOEHHOCTM CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHUA. A30T, paclpoCTpaHeHHEe B MPpUpoJe, GU3NUECKUE U XUMHUUECKUE
cBoiictBa. KpyroBopor aszora B mpupoje. AMMHUAK, €ro (U3NYECKUe M XUMHUYECKHE CBOWCTBA,
nojy4yeHue u npumenenue. Conu aMMOHUS, UX QU3NUECKUE U XUMHUECKHE CBOWCTBA, IPUMEHEHHUE.
KauecTBeHHast peakius Ha HMOHBI aMMOHHMS. A30THas KHUCIOTa, €€ MojydeHue, (u3nuecKue Hu
XUMHUYECKHe CBoicTBa (00IIMe Kak MpeACTaBUTENs Kilacca KHUCIOT U Cleuu(puyecKue).
Hcnonp30BaHne HUTPATOB U COJIEW aMMOHHS B KadeCTBE MUHEPAIBHBIX YAOOpeHHH. XUMHUECKOoe
3arpsI3HEHUE OKPYKAIOLIEH Cpellbl COENNHEHUIMHU a30Ta (KUCIOTHBIE T0XKIHU, 3arpsA3HEHNE BO3/1YXa,
noyBbl U BOJI0EMOB). Docop, amutoTponHsie Moaudukanuu docdopa, puznvyeckue 1 XUMHIECKHE



cBoiictBa. Oxcun docdopa (V) u dochopnas xucnora, ¢pusnuecKkne U XUMHUYECKHE CBOWCTBA,
nosydeHue. Mcnonb3oBanue ¢hochaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

Obmas xapakrepuctuka »3neMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJIEpoA, aJUIOTPONHbIE MOAU(UKALWU, pPaclpOCTpaHEHHE B
npupoje, Gpu3nuecKue M XMMUYECKHue cBoiicTBa. AzncopOuus. KpyroBopor yriepoga B mpupone.
Oxkcunpl yriaepoaa, ux (pusmyeckue W XMMHYECKHE CBOMCTBA, ACHCTBHE HAa >KUBBIC OPraHU3MBI,
NOJyYeHHE W TpPUMEHEHHE. DKOJIOTMYECKHe MpoOJieMbl, CBsA3aHHBIE ¢ OKcuaom yriepoxaa (IV),
rUInoTe3a rio0aibHOro NOTEIICHHsI KIIMMaTa, TapHUKOBBIN 3 ekT. YroabpHast KUCIoTa U €€ COIH, UX
¢u3nueckue M XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M IpuMeHeHHe. KadecTBeHHas peakuus Ha
KapOoHaT-uoHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIHCKOM
XO34HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEAUHEHUSX yriepojaa (MeTaH,
3TaH, JTHIEH, AaleTWIEH, OJTaHOJ, TJHUIEPUH, YKCyCHas Kuciora). lIpupoaHble HCTOYHUKU
YTJI€BOOPOAOB (YroJib, MPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX IepepaboTku (OCH3WH), UX POJb B
OBITY M IPOMBIIIIICHHOCTH. [ToHsATHE 0 OMOTOrHYeCKH BayKHBIX BEIIECTBAX : XKHUpaX, OeIIKax, yrieBoaax
— W UX POJU B JKMU3HM ueJoBeKa. MarepHallbHOE €IMHCTBO OPraHMYEeCKHMX M HEOPraHHMYeCKUX
COCIMHEHU.

Kpewmuuii, ero ¢usnueckrue u XuMU4ecKiue CBOMCTBA, MotyyeHue u npuMenenue. CoeanHeHus
KpemMHus B mnpupojge. OOmme npencraBienus o0 okcuae kpemHus (IV) u xkpemHueBoi Kuciore.
Cunukarsl, X UCIOJIb30BaHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaskHel e CTPOUTEbHBIE MATEPUATIBI:
KepaMHuKa, CTEKJIO, IIEMEHT, O€TOH, jene300eToH. I[IpoGieMbr 06e30MacHOr0 MCIOIB30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuii Ikcnepumenm:

u3ydeHrue 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOICTB COJSHOW KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIU{ Ha XJIOPUI-MOHBI M HAONIOJICHHE NPU3HAKOB WX MPOTEKAHUS, ONBITHI,
oTpaxarmue (U3NUECKUe U XMMUYECKHE CBOMCTBAa TallOTEHOB M HUX COEAUMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEpUAIOB), O3HAKOMIIEHHE ¢ oOpa3uaMu XJOpUAOB (rajJlOreHuioB),
O3HAKOMJICHHEe ¢ oOpa3uamMu cepbl M €€ COeAMHEHHSIMH (BO3MOXXHO  HCIOJIB30BaHUE
BHUJICOMATEPHAIIOB),  HaAONIOZIeHWE  Tpollecca  OOyriMBaHUS ~ caxapa  1oA  JIWCTBHEM
KOHIICHTPUPOBAHHOW CEpHOM KHUCIIOTHI, M3yuye€HHE XHUMHMYECKHX CBOWCTB pa30aBlI€eHHON CepHOM
KHCJIOTHI, TPOBEIEHHE KAYeCTBEHHOH peakinuu Ha cynb(ar-MoH W HaOJIIOJCHWE NpU3HaKa &
OPOTEKaHMs, O3HAKOMJIEHHE C (U3MYECKUMHU CBOWCTBaMM a3oTa, ¢ochopa U MX COCTUHEHUH
(BO3MOXHO HCIIOJIb30BaHHE BUEOMAaTEpHUaoB), oOpa3laMu a30THBIX U (QochopHBIX ynoOpeHuw,
HoJy4eHue, CoOupaHue, pacro3HaBaHue U U3y4eHHE CBOMCTB aMMHaKa, IPOBEJACHNE KaueCTBEHHBIX
peaxIuii Ha MOH aMMOHHUSI U QocaT-uOH U M3YUYEeHUE NMPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C Mebi0O (BO3MOYKHO HCIOJb30BAaHHE BUAECOMATEPHAJIOB),
U3Y4YE€HHE MOJeNiell KpUCTAINIMYECKUX pelIETOK anmasza, rpadura, (yinepeHa, 03HAKOMIIEHHE C
poIeccoM  aJIcOpOLUU  PACTBOPEHHBIX BEIIECTB AaKTHUBHUPOBAHHBIM YITIEM M yCTpOMCTBOM
IIPOTUBOra3a, MOJy4yeHHe, COOMpaHHEe, paclo3HaBaHUE W HM3YyUYEHUE CBOWCTB YIJVIEKHCIIOrO rasa,
NPOBE/ICHUE KAueCTBEHHBIX peakIMii Ha KapOOHAT M CHUJIMKAT-WOHBI U U3yYCHHE MPU3HAKOB HX
NPOTEKaHHs, O3HAKOMJIGHWE C TMPOAYKIWEH CHIMKATHOH NPOMBIIIICHHOCTH, pEIICHHE
HKCIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHele HeMeTalIbl U UX COSTUHEHUS.

MeTasjibl M HX COeTMHEHHUs

OO011ast XapakTepUCTHKA XUMHUUECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUHU X MOJIOKEHHS B
[Tepuoanueckoil cucteme xummdeckux 3aeMenToB J[. 1. MenaeneeBa u crpoenust atomoB. CTpoeHue
METaJuI0B. MeTanueckasi CBsA3b U MeTaJUIMYecKasi KpUCTAITMUECKas pelETKA. DIEKTPOXUMUUECKUI
psn HampspDkeHuH MetaynioB. Dusndeckne M XMMHYECKHE CBOWCTBAa MeTaiioB. OOmiye crocoOsI
noJy4eHus: MeTaioB. [IoHATHE 0 KOPPO3UH METATIIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT KOPPO3HH.
Cnnagsl (CTalib, YyT'yH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIUIEHHOCTH.

[lenounsle MeTasuibl: mojoxkeHue B Ilepuoanueckoit cucreme xumuueckux snementos 1. M.
MeHpeneeBa, CTpOCHHE MX aTOMOB, HAXOXKACHUE B MpHupoje. OU3NUECKne U XUMUYECKHE CBOWCTBA
(Ha mpumMepe HaTpus U Kaiaust). OKCUABI U TUAPOKCUIBI HATpUs U Kanud. [IpuMeHeHHe MeToYHbIX
METAJUIOB U UX COCTUHEHUH.



[IlenoyHo3eMENBHBIE METAJUIBI MATHUM M KaJIbLMi: MoJiokeHne B Ilepuoanueckoil cucreme
xumudeckux snemeHTtoB . M. MengeneeBa, CTpoeHHME HX aTOMOB, HaXOXXJICHHE B MPHUPOE.
duznyecKkue 1 XUMUUECKHE CBOMCTBA MarHus U Kajablius. BakHelme coequHeHs KaJbIus (OKCH/I,
TUAPOKCHI, COJH). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxeHue B Ilepuonnueckoil cucreMe xumudeckux anemeHrto . .
MenneneeBa, CTpOCHHE aTOMa, HAXOXJEHHE B mpuponae. Pu3nyeckrue W XUMHUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH A ATFOMHHHSL.

Kenezo: nonoxkenue B [lepuoanueckoit cucreMe xumuueckux 3emeHtoB 1. . Menneneena,
CTPOCHHE aTOMa, HAaXOXJeHue B npupojae. Pusnueckue 1 XMMUYECKUE CBOMCTBA xelne3a. OKCUIbI,
ruapokcuabl U conu xenesa (I1) u sxenesa (III), ux cocras, cBOWCTBA U MOJTyUYEHUE.

Xumuueckuii Ixcnepumenm:

03HAaKOMJICHHE C 00paslaMu METa/UIOB W CIUIABOB, MX (PM3MYECKUMHU CBOMCTBAMH, U3yUCHHUE
pe3yJIbTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIOJIB30BAaHUE BHICOMATEPUAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCH/IA KAJIBIIMSI M HATPUS C BOJIOHM (BO3MOYKHO HMCIIOJIh30BAaHUE BHICOMATEPUAIIOB),
UCCJIEIOBAHUE CBOWCTB >KECTKOW BOJBI, MpOLIECCa TOPEHUs jKejie3a B KHUCIOpojae (BO3MOMXKHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIOB), MPU3HAKOB MPOTEKAHWS KAYECTBEHHBIX PEAKIUH Ha HOHBI:
MarHusi, KaJblus, aTloMUHUS, [TMHKA, xenes3a (1) u xenesza (II1), menu (II), Habntonenue u onrcanue
MIPOIIECCOB OKpAIlIMBaHUs IVIAMCHH WOHAMHU HATPHs, KIS U KajdblUs (BO3MOXKHO HMCIIOJb30BaHHUE
BUJIEOMATEPHAIIOB), UCCIEAOBaHHE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS M TUIPOKCHUIA
LIUHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3aJ1a4 10 TeMe «BakHelne MeTaJIbl U UX COSAUHECHUS.

XuMHus M OKpyXaoLias cpeia

BemectBa u mMarepuanbl B MOBCEJHEBHOM >KM3HM YelOBeKa. be3omacHOe HCMOJb30BaHKE
BEIIIECTB Y XUMUYECKUX Peakiuid B ObITy. [lepBast momMoIib Mpu XUMHUYECKUX 0XKOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXaroulel cpenbl (mpelnenbHas TOMYCTHMas KOHLEHTpPALUs
Beulects, gainee — [1/1K). Ponp XxuMuu B pelieHuN 3KOJIO0THYECKUX TPOOIIEM.

Xumuueckuit Ikcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, IIOJTUMEPHBIE MATEPUAIBI).

Mesricnpeomemmnvwie ceasu

Peanuzanus MexXnpeAMETHBIX CBA3EH IIPU U3YUYCHUH XUMUH B 9 Kilacce OCYIECTBIIACTCS Yepe3
UCIIONIb30BaHNE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK ¥ TOHITHHA, SBISIOIINXCS
CHUCTEMHBIMU ISl OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mmue ecTecTBeHHO-HAy4YHbIE MOHATHS: Hay4YHBIH (hakT, TUMOTE3a, 3aKOH, TEOpHSs, aHAIU3,
CUHTE3, KIaccuUKaIys, IEPUOUIHOCTh, HAOII0/IEHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE,
MOJieJIb, SIBIIEHUE, TAPHUKOBBIN 3(D(PEKT, TEXHOTIOTHSI, MaTEPHAIIBL.

®dusnka: wmarepusi, aToM, DSJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHA, H30TOIbI,
PaANOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKHI 3apsi/l, TPOBOJAHUKY, MOIYIIPOBOJIHUKH, TUIIEKTPUKH,
dboTOdIEMEHT, BEIIECTBO, TeNo, OO0BEM, arperarHoe COCTOSHHE BEIIeCTBa, Tra3, pacTBOD,
pPacTBOPUMOCTh, KpUCTAITNYECKAsl PEIIETKA, CTIaBbl, PU3NYECKUE BEJTMYMHBI, €IUHUIBI U3MEPEHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢Qorocunres, npixanue, Ouocdepa, SKOCHUCTEMa, MHUHEpajbHbIE YIAOOPEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJBI, MOJE3HBIE MCKOMAaEeMBbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJBbTATBI OCBOEHHSA ITPOI'PAMMBI 110 XMMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE ~pPE3yNbTaThl OCBOCHMS IPOrpaMMBbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B XOJle OOY4YeHMs] XMMHUU B €IUHCTBE Y4eOHOM M BOCHUTATENbHOHN NEATEIbHOCTH B
COOTBETCTBUU C TPAJULUOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSMHU, NPUHATHIMU B OOIIECTBE MpaBWJIaMU U HOPMaMH IMOBEACHHUS U CIOCOOCTBYIOT
npoleccaM caMOIO3HAHUs, CAMOPA3BUTHA U COLIMATU3AIMH 00yUYarOIIUXCSl.



JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH O0OYUYAIOIIMXCSl PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMHA M PACIIUPEHHUE OIBITA ACATEIBHOCTH HA €€ OCHOBE, B TOM
quCcJie B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HACJI[IUI0, IIOHMMAHUS 3HA4YEHUs XMMHYECKOM HAyKM B JKM3HM COBPEMEHHOIO OOILIEeCTBa,
CHOCOOHOCTH BIAJETh JOCTOBEPHOH HH(OpMAIMEl O MEepeloBBIX JOCTUKEHUAX M OTKPBITHUAX
MHUPOBOH M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U
00I11eCTBA;

2) rpakIaHCKOr0 BOCIIUTAHMS

IPEJICTaBICHUsS. O COLMAJbHBIX HOPMax U IPaBWIAX MEXKIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTUBE, KOMMYHHMKaTUBHOU KOMIIETCHTHOCTH B OO0ILIECTBEHHO IIOJIE3HOM,
y4eOHOUCCIIEI0BATEIbCKOM, TBOPYECKOM W JAPYrUX BHJAAX JEATENbHOCTH, TOTOBHOCTU K
pa3sHOOOpa3HOM COBMECTHOM AEATEIbHOCTH IPU BBIIOJHEHWU Y4YeOHBIX, IO3HABATENIBHBIX 3a/ad,
BBIIIOJJTHEHUM XMMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUM YUYEOHBIX IIPOEKTOB, CTPEMIIEHUS K
B3aMMOINOHMMAHUIO U B3aMMOIOMOLIM B Ipolecce 3TOH y4yeOHOH MAeATeIbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE IOBEJIEHUE U MOCTYIKH CBOMX TOBAPUILEH C MO3ULMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4E€TOM OCO3HAHUs NOCIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE U XUMUYECKOW PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO pa3BUTHsSI HayKM M COCTAaBJISIOIIME OCHOBY ISl MOHMMAHUS CYIIHOCTH
Hay4YHOH KapTHHBI MHpa, NPEACTaBIE€HUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS HPUPObI,
B3aUMOCBS351X YEJI0BEKA C IIPUPOJHOM CPEIOi, O POIU XMMHUH B IIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEIIGHBIE MOTHBBI, HAlpPaBICHHbIE Ha IIOJIY4YEHHE HOBBIX 3HAaHUM IO XHWMHH,
HEOOXOAUMBIE Il OOBSICHEHHS HaONI0JaeMbIX MPOIECCOB M  SIBJICHWI, I03HABATEILHOM,
UH(GOPMALIMOHHOM M YNTATEIbCKON KYJIbTYphl, B TOM YHCJIE HaBBIKOB CaMOCTOSATEIBHOM pabOThI €
y4e€OHBIMU TEKCTAMHM, CIIPAaBOYHOM JIUTEpaTypol, MAOCTYIHBIMM TEXHUYECKUMHU CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOyYeHHIO W TMO3HAHHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOH U HCCIENOBATEIbCKONW JEATETbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHUs B ajbHEHIIEM;

4) popMupoBaHUSsI KYJAbTYPbI 310POBbSL:

OCO3HaHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3710POBbIO, YCTAHOBKU Ha
310pOBBIN 00pa3 )KU3HU, OCO3HAHHUE TIOCIECTBUNA U HEMIPUATHE BPEIHBIX IPUBbIUEK (YyOTpeOIeHus
QJIKOTOJIsl, HAPKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOJIIOJIEHUsI MNpaBuil O€30IMacHOCTH IpHU
00OpalIeHnn ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

S) TPy10BOr0 BOCIIUTAHUSA:

UHTEpEeC K MPAKTUYECKOMY U3YUEHUIO podeccuil  Tpya pa3IudyHOro pojia, yBaKeHHe K Tpy1y
U pe3ysibTaTaM TPYJIOBOW JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHUS NMPEAMETHBIX 3HAHUI
[0 XMMHH, OCO3HAHHBII BHIOOP MHIUBUAYATLHON TPAEKTOPUH MPOIOJIKEHUsT 00pa30BaHus ¢ yU4ETOM
JMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIIEMIHOM NpodecCHOHANIbHOM JEesTeTbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh
aJanTHPOBaThCs B MpodeccroHalIbHOM cpeie;

6) PK0JIOrMYeCKOro BOCIINTAHHUA:

HKOJIOTMYECKU I€IecCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK HCTOYHUKY >KM3HHU Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMs, MMOHMMaHUE ILIEHHOCTH 370pOBOro M Oe3omacHoro olpas3a >KU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXHUYECKOMY 3[I0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIIOZICHUsI MpaBUJI OE30M1acCHOTO MOBEACHHs MpU padoTe ¢ BEIIEeCTBAMM, a TaKXKE B
CUTYalUsX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

CHOCOOHOCTH MPHUMEHATh 3HAHUS, MOJy4YaeMble NPU M3YYEHUH XUMMH, JUI PEIIeHUus 3a/ad,
CBSI3aHHBIX C OKPYXKaroLEH MPUPOIHON CPeloH, AT MOBBILIEHUST YPOBHS YKOJIOTHYECKON KYIbTYPHI,
0CO3HaHM TNI00ATBHOrO XapakTepa 3KOJOTMYECKHX MpoOieM M MyTed MX pPEeLIeHUs MOCPEICTBOM
METOJI0B XMMHH, SKOJIOTHYECKOIO MBIIIJIEHUS,, YMEHUS PYKOBOJCTBOBATHCSI UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMAIILHOM MPAKTUKE.



METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMmeTampeaMETHBIX pPE3yabTAaTOB BBIACHSIOT 3HAYMMbIE ISl  (DOPMHUPOBAHHS
MHUPOBO33pEHUsI OOIeHayYHbIe TMOHATHS (3aKOH, TEOpHsl, NMPUHIMI, TUMOTe3a, (akT, CHUCTEeMa,
MPOILIECC, IKCIEPUMEHT M JIPYroe.), KOTOPbIE HCIOIb3YIOTCI B E€CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHX MPEIMETOB (POPMHUpPOBAThH MPEACTABICHUE O
[[EJIOCTHOW HAay4YHOH KapTHHE MHpA, W YHUBEPCAIbHBIC y4eOHbBIE ACHCTBHS (IIO3HABATEIHHBIC,
KOMMYHHUKATHBHbIE, PETYJIATUBHBIE), KOTOpble o0OecreynBaloT (OpMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIILHOMY TUTAHHPOBAHHIO M OCYIIIECTBICHUIO YI€OHOM e TSIIEHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHMSI UCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS! IPU OCBOSHUU 3HAHMI: pacKphIBATh
CMBICJI XUMUYECKUX MOHATUHN (BBIACIATH UX XapaKTEepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
OPYTMMU TOHSTHSIMH), MCIIOJNb30BaTh MOHATHUS Ui OOBSCHEHUS OTAEIbHBIX (PAKTOB U SIBJICHMIA,
BEIOMpATh OCHOBAHHS M KPUTEPUU I KIACCH(PHUKAIUU XUMHUYECKUX BEIICCTB U XHUMHYCCKHUX
peakiuii, ycTaHaBIUBaTh NMPUYMHHO-CIICJCTBECHHBIE CBSI3U MEXIY OOBEKTaMH H3Y4YEHHS, CTPOUTH
JIOTUYECKHE PpaACCYKIeHHUs] (MHIYKTUBHBIC, JACAYKTHBHBIC, 110 aHAJIOTHHU), JeJaTh BBIBOABI U
3aKIJIIOUCHUS;

yMEHUE TPUMEHSTh B TPOLECCE TMO3HAHUS TMOHATUS (MPEIMETHBIE W METalpPeIMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIU, HCIHOIb3yeMble B XHMHUH, NpeoOpa3oBbIBATh LIUPOKO
MpPUMEHSEMbIE B XMMHH MOJIEIbHBIC MPEJACTaBICHUS — XUMUYECKHM 3HAK (CMMBOJ DJIEMEHTA),
XuMH4YecKast popmysa U ypaBHEHUE XUMUYECKON peakluy — MPH pelIeHnH yueOHO-TT03HABATEIbHbBIX
3a/1a4, ¢ Y4ETOM 3THX MOJEIBHBIX NMPEJCTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU M3y4aeMbIX 0ObEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHii, BBIABIATH O0IINE
3aKOHOMEPHOCTH, NMPUUYUHHO-CIICJICTBEHHBIE CBSI3M M MPOTUBOPEYHS B HM3Yy4aeMbIX IMpoIleccax M
SBIICHUSIX.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

YMEHHE HUCII0JIb30BaTh OCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI, a TAK)KE B
KaueCTBE OCHOBBI JUISI (DOPMHPOBAHUS TUIOTE3bl IO IMPOBEPKE MPABWIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHU;

npuoOpeTeHne OmbITa M0 IJIAHUPOBAHHUIO, OpPTaHU3AIMH M TPOBEICHUIO YUYEHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HaONf0/IaTh 3a XOJOM IMpOIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €ro
pe3yabTaT, (GOpMYIHpPOBaTH OOOOIIEHUS W BBIBOJABI IO pE3yibTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yYMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIMIO PA3IHYHBIX BUAOB H
dbopM mpenacTaBIEHUSA, TMOTYYaeMYI0 W3 Pa3HBIX HCTOYHMKOB (HAYyYHO-TIOMYJISIpHAS JIMTEpaTypa
XUMHUYECKOTO COJIep)KaHHUs, CIIpaBOYHBIE MOocoOus, pecypchl VHTepHETa), KPUTHUECKU OIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO MH(POPMAIIUIO;

YMEHHE MPUMEHSITh PAa3IUYHbIEe METOJbI M 3alpOChl MPHU TMOUCKE W O0TOOpe WHpoOpMaIuu U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIMUMBIX JIJIsi BBIMOJTHEHUS YYEOHBIX W MO3HABATEIBHBIX 3ajad
onpeAenéHHOr0 THIA, NPUOOpPETEeHHEe OMbiTa B O00JACTH HCIIOJNB30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIQJIEHUE KYJIbTYPOW AaKTHBHOTO HCIIOJIB30BAHUS PA3THYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENILHO BBIOMPATh ONTHUMANEHYIO GOpMY MpeAcTaBIeHUS HHPOPMAITUU
Y WLTIOCTPUPOBATH pEIIaeMble 3aadll HECIOXKHBIMU CXEMaMH, JuarpaMMamu, IpYyrumMu GopMaMu
rpaduKy 1 UX KOMOMHALUSMU,

YMEHHE UCIOJIb30BaTh W AaHAIM3UPOBATh B TIpoliecce Y4eOHOW U HMCCIEeNOBATENIbCKOM
JEeSATENIbHOCTH WH(OPMAIIMIO O BIUSHUH MPOMBIIIJICHHOCTH, CEIHCKOTO X035ICTBA U TPAaHCIIOpPTa Ha
COCTOSIHHE OKPYKAIOIIEH TPUPOTHON CPEIBI.

KoMMmyHHKaTHBHBIE YHHBepPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

YMEHHUS 33J1aBaTh BOMPOCHI (B XOj€ auanora u (MiM) TUCKYCCHHU) MO CYIIECTBY 00CYXKIaeMOM
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOTHEHHSI IPETIOKEHHON 3a/1a4H;

YMEHUS MPEJCTABIATh MOJYyUYEHHbIE PE3YNbTaThl MO3HABATEIBHON AEATENHLHOCTH B YCTHBIX U
MACbMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAINIO PE3YIHTATOB BHITIOJHEHUSI XUMHUECKOTO IKCIIEPUMEHTA



(;mabopaTopHOro ombiTa, Ja00paTOpHOl pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BELIECTB, y4eOHOTO
MIPOCKTA);

yYMEHHUSI y4eOHOrOo COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM I1O3HABAaTEIbHOU H
HCCIIEI0BATEIbCKOM EATEIIFHOCTH TPH PEIICHNN BO3HHUKAIOMIMX MPo0IeM Ha OCHOBE ydéTa OOIIMX
MHTEPECOB M COTJIACOBaHMA NO3MLUN (0OCYKIEHHS, OOMEH MHEHHUSMH, «MO3TOBBIC LITYPMBD,
KOOPJHMHAIMS COBMECTHBIX JICUCTBHH, OMpeie/icHHe KPUTEPHEB MO OLICHKE Ka4eCTBa BBIOJHEHHOMN
paboThI U IpyTHE).

PeryasitTuBHbIe yHHBepcaAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOSITENIbHO ONpPENeNsATh IeNU ACATENbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIUPOBATH U MPHU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JESITEIBFHOCTD, BHIONPATh Hanboiee
3 PEeKTUBHBIE CITOCOOBI peIIeHHs] YIeOHBIX U IMO3HABATEIbHBIX 33]a4, CAMOCTOSTEILHO COCTABISATh
WIN KOPPEKTUPOBATH MPEMJIOKECHHBIH AITOPUTM JAEHCTBUI NPU BBHINOJHEHUH 33JaHHHA C YIETOM
NOJYy4YeHUs] HOBBIX 3HAHMHM 00 H3ydaeMbIX OOBEKTax — BEIIECTBAX M pEaKIHsIX, OICHUBAThH
COOTBETCTBHE MOJIYYCHHOTO PE3yJbTaTa 3asBICHHOMN eI, YMEHHE UCIIOJIB30BATh U aHAIN3UPOBAThH
KOHTEKCTBI, IPe/JIaraeMble B YCIIOBUH 3aIaHU.

MHNPEAMETHBLIE PE3YJIbTATHBI

B cocraBe nmpeaMETHBIX pe3yabTaTOB [0 OCBOCHHIO O053aTEIbHOTO  COJAEPIKAHUS,
YCTAaHOBJICHHOTO JaHHOW  QeAepabHOH  pabouyell  mporpaMMoi, BBIIEISIOT: OCBOCHHBIC
00y4JaroMMuUCsl HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHM, crieruuueckue A MpeIMeTHOM
obnactu «XuMHS», BUABI JEATEIBHOCTU IO IOJYYEHUIO HOBOI'O 3HAHUS, €r0 HHTEpPIpEeTalUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K koHIty 00y4enus B 8 kjacce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:
® DPACKpBIBaThb CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHIl: aTOM, MOJEKYJa, XUMHUECKUN AIJIEMEHT,
IIPOCTOE BEILIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHAas U MOJIEKYJISIpHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi 0Nl XMMHYECKOTO DIIEMEHTAa B COCIWHEHHH, MOJISAPHBIA OOBEM, OKCHJI, KHUCIIOTa,
OCHOBAaHHUE, COJIb, D3JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas peakuus,
KJIacCU(UKalLlUs peakluii: peakldyd COEAMHEHUS, PEaKLMUU pas3JIoKEHUs, peakluu 3aMelleHHUs,
peakuuu oOMeHa, 3K30- U HHAOTEPMHUECKHE peakIuH, TEIUIoBOoW 3(d(deKT peakuuu, sapo aroma,
AIIEKTPOHHBIN CJIOM atoma, aromMHas OopOWTab, paAUyC aToMa, XMMHUYECKas CBS3b, IMOJISIpHAs U
HENOJISIpHasl KOBAJIECHTHAs CBs3b, MOHHAs CBsA3b, MOH, KaTHOH, aHUOH, PAacTBOp, MaccoBas O0JIA
BellecTBa (IMPOLICHTHAS KOHIIEHTpPAIHs) B paCTBOPE;
® JJUTIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U IPUMEHATH T MOHATHS IIPU
ONMCAHNU BEUIECTB U UX NPEBPALLEHUI;
® JCIOJb30BaTh XHMMHUYECKYIO CHUMBOJIUKY JJIsi COCTaBi€HHUsSI (OpPMYN BEUIECTB U ypaBHEHUI
XUMUYECKHUX PEAKIUN;
® OIpENeNATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEJUHEHUSX, CTENEHb OKHCICHHS
HJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPUHAAJICKHOCTh BEIIECTB K OIpPEIeJIEHHOMY Kiaccy
coeuHeHU mo ¢opMysiaM, BUJ XUMUYECKOW CBS3M (KOBaJIEHTHasi U MOHHAs) B HEOPTAHUYECKUX
COEIMHEHUSX;
e packpsiBaTh cMbIch [lepuoanueckoro 3akona . . MeHneneeBa: 1eMOHCTpUPOBATh MOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT MX MOJ0XKeHuA B [lepuoanyeckoi
CUCTEME, 3aKOHOB COXPAHEHHs MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHUs, 3aKOHa ABOrajpo;
e ONUCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanyeckoil CHUCTEMbl XHMHYECKUX
AIIEMEHTOB: pa3MyaTh MOHATHS «JIaBHas moAarpynna (A-rpynmna)» U «mnobounas noarpymnmna (b-
rpymmna)», Majiable U OOJbIINE MEPUObl, COOTHOCUTh 0003Hau€HHs, KOTOpble UMEIOTCS B Taliuie
«lTepmogmueckass cucrtema xumuueckux odnemeHtoB JI. WM. MenngeneeBa» ¢ YUCIOBBIMHU
XapaKTEepUCTHUKAMH CTPOEHUSI aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB M 3apsij siapa, olIiee Ynucio
AIIEKTPOHOB U pacIpeiesIeHNe UX 10 AIIEKTPOHHBIM CIIOSIM);



® KJIACCU(PHUIMPOBATH XUMUYECKHE FIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKUE PEaKIiH (110
YHUCITY M COCTABY YYaCTBYIOLIMX B PEAKLIUH BEIECTB, MO TEIJIOBOMY 3PPeKTy);

® XapakTepu3oBaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB DPA3JIMYHBIX KJIACCOB,
MOATBEPKJasl ONMCAHUE MPUMEPAMHU MOJIEKYJISPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKkuuii;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KQYECTBEHHOT'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUsI XUMUYECKUX IPEBPAILEHUNA B PA3JINYHBIX YCIIOBHUSIX;

® BBHIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MacCOBYIO JOJIO
XUMHYECKOT0 3JIEMEHTa 110 (opMyJie COeTMHEHHU S, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH
Pacy€Thl IO YPAaBHEHUIO XUMHUUYECKON PEAKIINY;

® [IPUMEHATH OCHOBHBIE OIEPAllMU MBICIUTEIBHON IESITEIbHOCTU — aHAJIM3 U CUHTE3, CPAaBHEHMUE,
0000111eHIEe, CHUCTEMAaTH3AIUIO, KIacCU(DUKAIIIO, BHISIBICHUE IPUYHMHHO-CIIEICTBEHHBIX CBSI3EH — JUIs
M3YYEHHUs CBOMCTB BEIECTB U XMMMUECKHUX PEAKLUH, €CTECTBEHHO-HAYYHbIE METObl IO3HAHUS —
Ha0JI0/IeHUE, U3MEepPEeHUe, MOJECIMPOBAHNE, SKCIIEPUMEHT (PeaIbHbIN U MBICIICHHBIH );

e cIlenoBaTh NPaBUIaM TOJIb30BAHUS XUMHUYECKOW MOCYJON M J1a0OpaTOpHBIM O0OPYAOBaHUEM, a
TaKXKe MpaBWwiaM OOpalIeHHs C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH MO BBIIIOJTHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB 10 OTYYEHUIO U COOMPAHUI0 ra3000pa3HbIX BEUIECTB (BOJOpOIa
U KHCIIOpOJa), NPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHON MaccoBOM J0J€ll pPacTBOPEHHOIO
BEILECTBA, TUIAHUPOBATHh U MPOBOAUTH XMMUYECKHUE HKCIIEPUMEHTHI 110 PaCllO3HABAHUIO PACTBOPOB
HIeJI0YeH M KUCIIOT C MIOMOIIBI0 HHANKATOPOB (JakMyc, (heHoN(TaleHH, METHIOPAHK U IPYTHE).

K koHIty 00y4enus B 9 kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:
® DPACKPBIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX ITOHATHI: XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHHWOH, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENLHOCTD,
CTETeHb OKUCIICHUS, XUMHUYECKasl peakiusi, XUMHUECKas CBS3b, TEIJIOBOW dPQEKT peakluu, MOJb,
MOJISIpHBIA  00BEM, PAacTBOp, DJEKTPOJUTHI, HEITEKTPOJHUTHI, SIEKTPOJIUTHYECKAs TUCCOIHALINS,
peaKuu HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE
peakuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTaHOBJICHHE, aJUIOTPONHs, aM(pOTEpHOCTb, XMMHUYECKas CBA3b (KOBAJEHTHas, MWOHHa,
MeTaJlJINYecKast), KpucTajyinyeckasl peléTka, Koppo3us METauloB, CIJIaBbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaensHo pomyctumas konuentpanus [1/IK Bemectsa;
® JIUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U MPUMEHATh 3TH MOHATHS MPU
ONMCAHUU BEIIECTB U UX MPEBPALLEHUII;
® JCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUS (OpPMYJT BEIIECTB U ypaBHEHUH
XUMHUYECKHUX PEAKIIU;
e OMpeAensiTh BAJECHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKHX OJJIEMEHTOB B COEIMHEHUSX
pPa3IUYHOIO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K OMNPENCIEHHOMY KJIAacCy COEIWHEHUH IIo
dopmynaM, BHJI XMMUYECKOH CBA3M (KOBaJICHTHAs, MOHHAs, METAJUIMYecKas) B HEOPraHUYECKUX
COECIMHEHUSX, 3apsA] HOHa IO XMMHUYECKON Qopmyse, XapakTep cpeabl B BOAHBIX PacTBOPax
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
e packpeiBaTh cMbich Ilepmoamueckoro 3akona JI. M. MenneneeBa M JI€MOHCTPUPOBATH €rO
NOHMMAaHMEe: ONHUCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ileproanueckoil cHUCTEMbI
XUMHYECKHX JJIEMEHTOB: pa3iuyaTh MNOHATUSA «IJIaBHas moAarpymnmna (A-rpymma)» U «mo0odHas
noarpynna (b-rpymnmna)y, mMansie u 60JbIINE TIEPHOABI, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE UMEIOTCS
B IEPUOJUYECKON Tabiuie, C YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsj sapa, o0lIee YUCIOo 3JIEKTPOHOB M pacHpeieNieHHe UX M0 JIEKTPOHHBIM
CJIOSIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB M UX COCIUHEHUN B
npejienax MaJbIX MEPUOJIOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;
® KJIACCU(PHUIMPOBATH XUMUYECKHE FIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUUYECKHE pEaKIiH (110
YHUCIly U COCTaBy Yy4YacTBYIOIIMX B pPEaKLMU BEHIECTB, MO TEMIOBOMY 3(h(deKTy, Mo M3MEHEHUIO
CTENEHEW OKUCIIEHMSI XUMHUYECKHUX DJIEMEHTOB);



® XapaKTepH30BaTh (OMHUCHIBATh) OOIIME W cHenu(UUecKHe XUMHUYECKHE CBOWCTBA IMPOCTHIX H
CIIOXKHBIX BEIIECTB, MOATBEPXKJas ONMCAHHE NPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

® COCTaBJIATh YPABHEHMS DJICKTPOIMTUYECKOM TUCCOLMALUUA KHUCIIOT, IIEJI0YEH U COJIEH, IIOJHBIE U
COKpAIIEHHBIC YpPaBHEHUS PEAKIUH HMOHHOTO OOMEHa, YpaBHEHHS PEaKIHMi, MOATBEPKIAIOIINX
CYILECTBOBAHME FEHETHUUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3JINYHBIX KJIACCOB;

® DPacKphIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM IIOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLIUi;

® IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOXKHOCTH NPOTCKaHUS
XUMUYECKHX IIPEBPALLECHNM B PA3JIMYHBIX YCIOBUAX;

® BBHIUUCIITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChbl BEIECTB, MAacCOBYIO JOJIO
XMMHUYECKOI'0 3JIEMEHTA 0 (popMyJie COeTUHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B pAaCTBOPE, IPOBOUTh
Pacy€Thl O YPAaBHEHUIO XUMHUUYECKON PEAKIINY;

e COOJIOAATh IpaBMJIA IOJI30BAHUS XUMHUYECKOW MOCYIOoM M 71a00opaTOpHBIM 00OpYIOBaHHUEM, a
TaKXe IpaBUja OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLUSMH I10 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUUECKUX OIIBITOB IO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

® [IPOBOJUTH pEaKUMM, [OATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pPA3jIM4HBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMU-, HOAHU-, KapOOHaT-, pochat-, CHITUKaT-, CyIbdar-
, THAPOKCU/I-NOHBI, KATUOHBI aMMOHMS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOIAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

® NPUMEHATH OCHOBHBIC OIEPALMU MBICIUTENBHON JEATEIBHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATU3ALUIO, BBIABICHUE IPUUMHHO-CIIEACTBEHHBIX CBSI3€H — /I H3y4YEHUS CBOWCTB
BEUIECTB M XUMHUYECKHX pEaKIHil, €CTECTBEHHO-HAayYyHbl€ METOJ]bl IO3HAHUSA — HaOJII0JEHUE,
U3MEpEHUE, MOJICIMPOBAHUE, IKCIEPUMEHT (peasIbHbI U MBICICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne KonuyecTBo yacoB DJIEKTPOHHBIE
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl
n/m Beero Konrpoabnbie IlpakTuueckue 00pa3oBaTejbHbIe
padoTbI padoThI pecypcsl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE OHATHUSA
XuMusi — BakHas 00J1aCTh €CTECTBO3HAHUS U ITPAKTUYECKON 5 ) bubnuorexa [JOK
JIeSITEILHOCTH YeI0BeKa https://m.edsoo.ru/7f41837c¢
1.2 BemecTBa 1 XUMHYECKHE PEAKITUU 15 1 Eggg?/ﬁeeliiorléﬂ 4183 7c
Hroro no pazgeny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Bosayx. Kucnopon. Ilonarue 06 okcuaax 6 Egg:_?;;gfiiorlén 4183 7¢
2.2 Bogmopon. Ilonarue o KUCIOTaxX U COJSIX 8 1 Eggg?/ﬁeeliﬁ)orléﬂ £41837¢
2.3 Bopa. PactBopsl. [lonsitue 06 ocHOBaHUAX 5 1 1 EES;%%Z&&O;?N 4183 7c
2.4  OcHOBHBIE KJIACChl HEOPTraHUUYECKUX COECTUHEHUN 11 1 1 53537/(;:6;1,(5)2};/7 £41837¢
Hroro nio pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /1. U. MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

31 [lepuonnueckuii 3akoH u [lepuonnueckas cucrema 7 bubnmnorexa [JOK
xummuueckux sneMeHToB /1. 1. Menneneea. Ctpoenue atoma https://m.edsoo.ru/7f41837c¢
Xumnueckasi cBa3b. OKHCIUTETbHO-BOCCTAHOBUTEIIbHbBIE 3 ) bubnmnorexa [JOK
peaKImu https://m.edsoo.ru/7f41837¢

bubnuoteka [JOK

Hroro o paszeny 15 htms://m.edsﬁ).ru/7f41837c

PeszepBHoe Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837c¢

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 5




9 KJIACC

Ne KounuecTBO 4acon
w/n HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Konrpoapmsre  IIpaKTieckue DJIeKTPOHHbIE
Bcero paGoTHI paBoTHI o0pa3oBaTesibHbIE pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuA
11 [ToBTOpenue u yriy0OiaeHne 3HaHUI OCHOBHBIX Pa3/IeloB Kypca 5 1 Bu6mumoteka [JOK
8 kiacca https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
1.2 OcHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKLU 4 https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOUaIsl. XMMHUECKUE PEaKkIuu B 2 1 1 bubnnorexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
71 OO01mas xapakTepuCTHKa XUMUYECKUX 31eMeHTOB VIIA- 4 1 bubnnorexa [JOK
" rpynnsl. ['amorensl https://m.edsoo.ru/7f41a636
29 OO0m1as xapakTepucTUKa XUMHUUECKUX 3J1eMeHTOB VIA- 6 bubmmoreka [JOK
rpynnsl. Cepa 1 €€ coeJuHEHMS https://m.edsoo.ru/7f41a636
23 OO011ast XapaKTepUCTHUKA XUMHUECKUX AJIEMEHTOB V A-TpYIIIBL. 7 1 bubmuoreka [IOK
A3oT, pochop 1 ux coenuHEHuUs https://m.edsoo.ru/7f41a636
24 OO11ast XapakTepUCTHUKA XUMHUECKUX 3JIeMEHTOB IV A- 3 1 ) bubmuoreka [IOK
rpynnsl. YTiaepoa U KpEMHUH U X COEAMHEHUS https://m.edsoo.ru/7f41a636
Hroro nio pazgeny 25
Pa3nes 3. MeTanibl 1 X COCANHEHUS
3.1  OOmue cBOMCTBA METAJIOB 4 Eﬁﬁ/ﬁﬁiﬁfn 412636
3.2 | Baxwueiinine MeTaaabl U UX COEANHEHNS 16 1 2 E;IS::I;I/?ITGE(L)E%EN 412636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpyxamomas cpeaa
bubnunorexa LIOK
4.1 BemectBa 1 MaTepUalbl B )KM3HU YEJIOBEKa 3 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Pe3epBHOE Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




ITOYPOYHOE IINTAHUPOBAHHME

8 KUJIACC
No KoanuecTBO 4acos DJIeKTPOHHbIE
n/n Tema ypoka Kour 11 ara oOpa3oBaTeJIbHbBIE
Beero poibHble IIpakTnyeckue W3ydeHus p
padoThI padoThI pecypchl
1 IIpenmer xumuun. Posab XuMHUM B KU3HU YEIOBEKA. 1 bubmuorexa [JOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 IlousTre o MeTOax MO3HAHUS B XMMHH 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227¢
ITpaxkTrnaeckas ta Ne 1 «IIpaBu THI B
3 JIa%aopaToelfj:I/HfI1 lejgpcl)ézlg O6paH?eaHI/IjII 2(1: paco 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d23dc
71a00pPaTOPHBIM 000PYIOBAaHUEM)
4 UYucreie BemecTBa U cMecu. CriocoObI pa3ieneHus 1 bubnnorexa [HOK
cMmeceilt https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckas paborta Ne 2 «Pa3nenenue cmeceit 1 bubnnoreka [JOK
(Ha mprMepe OYUCTKU TOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubnnorexka [JOK
XUMHYECKHX 3JIE€MEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTei€ U CIOKHBIE BELIECTBA 1 Bubmorexa IIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
10 | Xmmmacoras Goprayma. Boomooms azouos | Buwoterca LIOK
) https://m.edsoo.ru/ff0d2eae
XHUMUYECKHX DJICMECHTOB
11 OtHocuTenbHasg aToMHas Macca. OTHOCUTEIbHAS 1 bubnuotexa [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XMMHYECKOT 0O JIEMCHTA B 1 bubmuorexa [JOK
COEINHEHUN https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
13 KomunuecTtBo BemecTBa. Moib. Mossipaast Mmacca 1 https://m.edsoo.ru/ff0d5230




14 ®@U3NYECKUE U XUMUYECKUE SIBJICHUS. X UMUYECKas bubmuorexa [JOK
peaKims https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCclIOBUS IPOTEKAHUSA XUMHUYECKUX bubmuorexa [JOK
peakiuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHS MacChl BEIIECTB. XUMUYECKUE bu6mmoreka [IOK
yYpaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 BrerunciieHus KoaM4ecTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YpaBHEHUSIM XUMHUYECKUX PEaKIUN https://m.edsoo.ru/ff0d5708
13 Knaccudukanuss XaMUYECKHX peakiuii bubmuorexa [JOK
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHISI, 0OMEHA) https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMOHOCOB — y4€HBINA-IHIUKIONEIUCT. bubnnorexa [HOK
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTponbnas paborta Nel no teme «BemiectBa u bubnnoreka [JOK
XUMHUYECKHE PEAKIIUN» https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech razos. CocTaB Bo3ayxa. bubnnorexa [HOK
Kucnopon — sneMeHT u mpoctoe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
®dusnvecKkue U XUMUYECKUE CBOMCTBA KU
22 (pe:lKHfI(I:/I OIfI/ICJIeHI/I}I er((:)pein(/:le;) l?IOHg:ITH:J:)%pOHa bubmorexa LHOK
’ ' https://m.edsoo.ru/ff0d4614
OKCHJIAX
23 CniocoObI oy4eHus KHCIopo/ia B 1a00opaToOpuu 1 bubnunoreka [JOK
pOMBbINUIEHHOCTH. [IpuMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
| R Buniorsa LOK
’ https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKIMIX
75 TornuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHe bubmuoreka [IOK
BO3/yXa, CIIOCOOBI €r0 MPEIOTBPALCHHS https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckas padota Ne 3 o reme «[lonydyenue bubnnoreka [JOK
U coOMpaHue KUCIOPO/ia, U3yUYEeHUE €r0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 Boxopon — 351eMeHT U IpOCTOE BELIECTBO. bubmuoreka [IOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
23 ®dusndeckue 1 XUMUIECKHE CBOMCTBA BOIOPO/IA. bu6mmoreka [IOK
[IpumeHneHnue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 | IlonsATHE O KMCIOTAX U COJAX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2




bubmuorexa [JOK

30  CmocoObl moTydeHHs BOAOPO/Ia B TaOOpaTOPUH https://m.edsoo.ru/f0d4dd0
31 [Tpaktuueckas padota Ne 4 o teme «llomyuenue bubmuorexa [JOK
¥ coOMpaHue BOJAOPOA, U3YICHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
. N bu6mmoreka [IOK
32  MounspHblii 00bEM Ta30B. 3aKOH ABOTaIPO https://m.edsoo.ru/f0d542e
Jp | P i, somrioma e BuGorera LOK
.. y y Bet https://m.edsoo.ru/ff0d55a0
00BEMY
34 poastin it oonone sakors o0wAMIX orROMCHI Bubmiorera LIOK
peart https://m.edsoo.ru/ff0d5708
razoB
35 @usnueckue U XMMHUYECKHE CBOMCTBA BOJbI bubmorexa [TOK
A https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36  CocraB ocHoBanuil. [lonsitue 00 nHIUKATOpaX https://m.edsoo.ru/ff0d59e2
7 | o, Hacmenme Buorera LOK
CHACHITICHIDIC ACTEOPHL. AaccoBat A0 https://m.eds00.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
38 llpurorosnente pacrsopos o onpeseEioi Buimiorexa LIOK
P N e p P! pesl https://m.edsoo.ru/ff0dSeba
MacCOBOM J0JI€H paCTBOPEHHOIO BEILIECTBA»
39 Konrtponsnas padora Ne2 o teme «Kucnopog. bubnuoreka [IOK
Bonopon. Boxa» https://m.edsoo.ru/ff0d6342
40  Oxkcupsl: cocTaB, Kiaccuukanus, HOMEHKIATypa bubmorexa LHOK
AR : Hih P https://m.edsoo.ru/ff0d664¢
41 [Tonydyenune u XuMHYECKHE CBOMCTBA KUCTOTHBIX, bu6mmorexa [IOK
OCHOBHBIX U aM(POTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
40 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
. . bubmuorexa [JOK
43  Tlonmy4yeHHe M XMMUYECKUE CBOMCTBA OCHOBAHMIA

https://m.edsoo.ru/ff0d67ca




bubmuorexa [JOK

44 Kucnotsl: coctaB, KinaccuduKaius, HOMCHKIaTypa https://m.edsoo.ru/ff0dfee?
45  IlomyueHue U XUMUYECKHE CBOMCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmuorexa [JOK
46 o
NIOJIyYEHUs, XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00ad9474
[Ipaktrueckas padora Ne 6. Perenue
47 3KI<):nepI/IMeHTaJII;>HLIX 3aja4d 1mo reMe «OCHOBHEIE buGnuorexa LIOK
N https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCTUHEHUI
48 ['enernueckas cBsA3b MEXKIY KilacCaMU bubnnorexa [HJOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
N bubmuorexa [JOK
49  O06o00IeHNEe U CUCTEMATU3AIMsT 3HAHMI https:/m.edsoo.ru/00ad9ch?
50 KonTtponpsHast padora Ne3 o reme "OcHOBHBIE bubnnorexa [HJOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUIT" https://m.edsoo.ru/00ad9ela
IlepBble MOMBITKY KJIACCU(PUKALIMH XUMHUIECKUX
51 anepMeHTOB. Ilonsarue o rp(flnnali CXOHBIX bubmorexa [TOK
https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
55 [lepnoauueckuii 3akon u [lepuoanueckas cucrtema bubnnorexka [JOK
xumuueckux snemeHToB J[. . MenneneeBa https://m.edsoo.ru/00ada52c
53  Ilepmonpbl, rpynmsl, HOATPYIIIbI bubmorexa LHOK
’ ’ https://m.edsoo.ru/00adaS2c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnuoteka [JOK
H3oTombI https://m.edsoo.ru/00ada342
CTpoeHue 3IEKTPOHHBIX 000JI0UEeK aTOMOB
55 3J‘IepMeHTOB HepHI:)JI[H‘IeCKOfI cucremsr J]. U. bubmmorexa LIOK
https://m.edsoo.ru/00adabbc
MeHnpaeneeBa
XapakTepruCcTHKAa XUMHYECKOI0 dJIEMEHTA I10 €r0
56 noﬁomelfmo B [lepnoanueckoii cucreme /1. U. bubmmorexa LIOK
https://m.edsoo.ru/00ada824
Mennenecena
3Hauenue [lepuoandeckoro 3akoHa Jyis pa3BUTUS
57  Hayku u HpaKI”)[I/IKi. a. 1. MeHz[eJIeeJ; —pyqéHHﬁ bubmorexa HOK
’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxk 1aHuH
53 PesepBHbIil ypok. O000IICHNE B CHCTeMAaTH3AINS bu6mmoreka [IOK

3HaHwuii / Beepoccuiickas mpoBepouHasi pabota

https://m.edsoo.ru/00adb33c¢




59 | aroms, Xemaroocnan oo | Boopocumionms | | Bumorexa LIOK
IpoBepoUHas paboTa https://m.edsoo.ru/00adb486
60 DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 1 bubnmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6mmoreka [JOK
61 | MonHas XuMH4ecKas CBS3b 1 https://m.e dsg).ru /00adac34
62  KoBasieHTHasI MOJsIpHAst XMMHUYECKas CBS3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
63  KoBasieHTHas HEMOJSPHAsA XMMHUECKas CBA3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab8
bubanoreka [IOK
64 | Crenenp oxncaeHus ! https://m.edsg).ru/OOadanS
65  OKHMCIUTEIHbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUN 1 bubmmorexa LOK
https://m.edsoo.ru/00adb076
66 | OKHCIUTEIH U BOCCTAaHOBUTECIIN 1 Egggﬁf;iiﬂiooa db076
67 | smarmri o st «Crposrins snones, Komencomas | 1 Buioterca LIOK
CBS3by https://m.edsoo.ru/00ad9cb2
63 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3AIHS 1 bubnuoreka [IOK
3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
9 KJIACC
Ne T KoanuyecTBO 4acos DJIeKTPOHHbIE
eMa ypoka HMara
n/n Bcero Kontpoabnsie IlpakTuueckue wiyenus oOpaszoBaTe/bHbIE
padoThI padoThI pecypcnl




1 ITepuonnueckuit 3axoH. Ilepuoanueckas cucrema bubmuotrexa [JOK
xumu4ueckux diaemenToB . . Menaeneena https://m.edsoo.ru/00adb59e
’ 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB bubmuorexa [IOK
XUMHUUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJI0B https://m.edsoo.ru/00adb6b6
3 Knaccudukanust 1 HOMEHKIIaTypa bubmuorexa [{OK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xumMuueckoii CBsI3U U THIIBI bubnunoreka LIOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o reme «IloBTOpenue u
5 yriayOieHne 3HaHUH OCHOBHBIX Pa3ziesioB Kypca 8
KJIacca
6 Knaccudukanmss XaMHUUECKUX PEaKIMi 110 bu6nmorexa LIOK
Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTH XUMHYECKON peaKiinu.
7 [TousTHE O FOMI())FGHHBIX u reTeporelz)HHHI)I( bubmorexa LIOK
https://m.edsoo.ru/00adbe9a
peaKIusIx
Tlonsarue o xumMmuyeckoM paBHoBecuu. DakTopBkI,
8 BIIUSIOIINE HA CKOPOCTh )Ic)I/IMI/IquKoﬁ peaKuHII)/I u bubmmorexa [IOK
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO PABHOBECHS
9 OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU bubmmorexa LOK
https://m.edsoo.ru/00adcade
10 Teopust 31EKTPOTUTHUECKOHN TUCCOLMALINN. bubmmnoreka HOK
CunpHbI€ U ClIabble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 MoHHBIE ypaBHEHUS peakuil bubmmorexa [TOK
https://m.edsoo.ru/00add448
XuUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B
12 cBere mpencTaBIeHUI 00 PIEKTPOTUTUYECKON bubmorexa [IOK
https://m.edsoo.ru/00add5d8
JIACCOINAITAN
XuMHYECKHEe CBOMCTBA COJICH B CBETE
13 mpencraBieHuit 00 AMEKTPOTUTHIECCKON bubmorexa [IOK
https://m.edsoo.ru/00add8b2
JIACCOINAITAN
14 IlonsTue o ruzpon3e coneit bubmmorexa LIOK

https://m.edsoo.ru/00add9d4




bubnunoreka LIOK

15 | O0oO1IeHne U cucTEMaTH3aNs 3SHAHUHA https://m.edsoo.ru/00addd 12
16 [TpakTrueckas padora Ne 1. «Pemenue bubmuorexa [IOK
HKCIEPUMEHTAJIbHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
Kontponbnas padorta N2 o teme
17 ((3JICII:Tp0JII/ITI/E-IeCKa$I nucconuanus. XuMHUYECKHUe bubmaorexa LIOK
https://m.edsoo.ru/00addecO
peaKkIuu B paCTBOPAX»
13 OO0m1as XxapakTepruCTHUKa rajJJoreHOB. XUMUUYECKHE bubnuorexa [JOK
CBOICTBa Ha IpUMepeE XJIopa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHas KUCI0Ta, XMMUUYECKHE Bbu6moteka [JOK
CBOMCTBA, MOJIy4YEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [TpakTrueckas pabota Ne 2 mo treme «llonydyenue bubnnorexa [JOK
COJISTHOM KHUCJIOTBI, U3y4eHUE €€ CBONCTBY https://m.edsoo.ru/00ade348
21 Brruncnenus 1o ypaBHEHHUSIM XUMHYECKUX Bbu6moteka [JOK
pEaKIMi, e€ClIi OJIMH U3 PEarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubnunoreka LIOK
22 OOwias xapakTepucTuKa 31eMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnorponHsle Moaupukanuu cepsl. Haxoxnenue
23 cepnl I/Ipeé coennﬂgm?ﬁ B :pnponi. XI/IMI/IIIC(I)[KI/IG bubmorexa HOK
. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBoniopo/i, cTpoeHue, GU3nIEcKue 1 bubmuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
75 Oxkcupl cepbl. CepHas KUCIIOTa, GU3HYECKUE U bubmuoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XVMHYECKUE PEAKIINH, JIEXKAIINE B OCHOBE
26 | TPOMBIILIEHHOTO crioco0a MmoyyuyeHus: CepHoi bu6muoreka [JOK
KHUCJIOTBL. XUMHUYECKOE 3arpsA3HEHUE OKPYXKaIOLen https://m.edsoo.ru/00adec8a
CpeJlbl COETMHEHUSMHU CEPhI
27 Brluncnenue MaccoBOM 101 BBIXOAA IPOAYKTA bubmuorexa [JOK
peakImmu https://m.edsoo.ru/00adec8a
OO61as xapakTepUCTHKA 3JIEMEHTOB V A-TpyIIbI. Butmiorexa [[OK
28  A3oT, pacmpocTpaHeHUE B IPUPOE, PU3HUECKUE U

XUMHUYECKHUE CBOVCTBA

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




AMMHUak, ero Gu3NYecKue u XUMUIECKUE bubnunoreka LIOK
29 .
CBOICTBA, MTOJIy4YCHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [Tpaktuueckas padota Ne 3 o teme «llomyuenue bubmuorexa [IOK
aMMUaKa, U3yu4eHHUe €ro CBOWCTB» https://m.edsoo.ru/00adf180
31 A3oTHas KucaoTa, €€ GU3NIECKUe U XUMUYCCKHE bubmuorexa [{OK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJICH aMMOHUS B
3y | KauecTBE MUHEPAIbHBIX yao0peHui. XuMHU4IecKoe bubnuorexa [JOK
3arpsi3HEHUE OKPYIKAIOLIEH Cpe/bl COETMHEHUIMU https://m.edsoo.ru/00adf518
azoTa
®ochop. Okcun dhochopa (V) u pochopnas
33 KI/ICJIq())Tg (1)1/131/151[6((1:)1(1/1(61) I/IpXI/I(I\/Il/z‘{eC(il)(I/Ie(iz:BIz)ﬁCTBa bubmorexa HOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyuYeHUe
Hcnons3oBanue ¢hocdaToB B KaUECTBE
34  MUHEpaJIbHBIX (1())6 (EHl/If/'I 3arpsi3HEHUE bubmorexa HOK
PILHBIX YAO0OD L https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yraepon, paclipoCTpaHEHHE B IIPUPOJIE, bubnnorexa [JOK
¢buznyecKkue 1 XMuMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
OKC}/IJII)I yriepojia, ux Gu3nuecKue 1 XUMUIECKHe Bubnmorexa [IOK
36 | cBoiicTBa. DKOJIOrMYECKHUE TPOOIIEMBI, CBSI3aHHBIE
https://m.edsoo.ru/00adfebe
¢ okcuaoM yraepona (IV)
37  VYroabpHas KHCIIOTa U €€ COIU bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o teme "Ilonydenue
38 IJ)'ICKI/ICJ'IOFO rar:)*,a KauectBennas peax I/Iznllia bubmmorexa LOK
T "o peakh https://m.edsoo.ru/00ae027e
KapOOHaT-HOH
39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bu6muoreka [IOK
BEILIECTBAX KaK O COEAMHEHHUSX YIIIEpoa https://m.edsoo.ru/00ae054e
40 KpemHuii 1 €ero COeIMHEHUS bubmorexa [IOK
P & https://m.edsoo.ru/00ae080a
[Tpa eckast pabora Ne 5. Pemienue
41 BKIZ:HI;TPLLIMCETEHI;HBDZ 3a7a4 1o Ife;: «Baxunenmmue bubmorexa HOK
p A https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUSI»
42 KonTtponbHast padora Ne3 no reme «Baxueime bu6muotexa [JOK

HEMCTAJIJIBI U UX COCOAMHCHU

https://m.edsoo.ru/00ae0e18




OO01mas XxapakTepUCTHKa XUMUIECKUX AIIEMEHTOB
— MeTaJIoB. MeTaindeckas CBs3b U

bu6nuoreka [IOK

43 MeTaJIJIMYECKasi KpUCTaNInYecKasi peeTka. https://m.edsoo.ru/00ae103e
duzndyeckre CBOMCTBAa METAJIOB
44 XuMHYECKHE CBOMCTBA METAJIJIOB. bu6nmmoreka [IOK
DIEKTPOXUMHUYECKUIN Psijl HAPSHKEHU METAJIOB https://m.edsoo.ru/00ael 156
OO6mue cnocoOs! momydeHus MeTauioB. CIUTaBsbl.
Brpruucnenus no ypaBHEHUSM XUMHUYECKUX Bu6mmotexa [JOK
45 peaKIuid, €CJI OJJUH U3 PEareHTOB COACPIKUT https://m.edsoo.ru/00ael156
IPUMECH
46  lloHATHe 0 KOPPO3UU METAIIIIOB bubmmorexa [IOK
https://m.edsoo.ru/00ae1278
bubmnorexa IIOK
47 | Hlenoursie MeTas! https://m.edscL)E).ru/Oan14b2
48  OKcuabl M THAPOKCUILI HATPUS U KAJIUS Bubmzorexa HOK
https://m.edsoo.ru/00ae14b2
49 IlemouHO3eMeIbHBIC METAILIBI — KAJIbLHH 1 bu6nmorexa LIOK
Mar"uim https://m.edsoo.ru/00aelS5e8
50 @ BakHelnine coeTMHEHUS KaJIbIIUI bubmiorexa LIOK
https://m.edsoo.ru/00aelS5e8
51 OOoOuieHne U cucTeMaTU3aLMs 3HAHUH
52 XK&ctkocTh BOABI M CIIOCOOBI €€ YCTpaHEHUS bubmmorexa [IOK
https://m.edsoo.ru/00ae1886
[Tpaktuyeckas padora Ne 6 o Teme "XKéctkocTh bubmuoreka [IOK
>3 BOJIbI U METO/BI €€ YCTPAHECHHUS" https://m.edsoo.ru/00aelae8
. bubnmnorexa [JOK
>4 | AmoMuHui https://m.edsc]i).ru/Oanlc64
55  AwmdorepHble CBOMCTBAa OKCHIA U THAPOKCH 1A bubmorexa LIOK
https://m.edsoo.ru/00ae1c64
bubnunorexa LIOK
56 | JKeneso https://m.edsc]i).ru/Oanld86
57 Oxkcuabl, Tuapokcuasl u conu xenesa (1) u bubmuorexa [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58  OO0oO0uieHne U cucTeMaTU3alis 3HAHUH




[IpakTuueckas padora Ne 7. Pemenue

but6mmoreka [IOK

59  sKcnepuMEHTANbHBIX 3a/1a4 1o TeMe «Bakueime 1 https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruucnenust no ypaBHEHUSIM XUMHYECKUX
60 PEaKIHii, €CIIM OJIMH U3 PEareHTOB JaH B U30BITKE 1 bu6nmmoreka [IOK
WIH COIEPKUT ITpUMeCH. Bpruncnenus maccoBoit https://m.edsoo.ru/00ae1750
JIOJIA BBIXO/1a MMPOJIYKTA PEAKLIUU
61  OO6oOmeHNe 1 cucTeMaTH3AIUS 3HAHUI 1
62 Kontpoinbnas padora Ne4 o teme «Baknermme 1
METaJUIbl U UX COCTUHEHUS
63 BenectBa 1 maTepuanbl B IOBCEAHEBHOW KU3HU 1 bubnunoreka LIOK
YyeJIoBeKa https://m.edsoo.ru/00ae3f50
64 | XuUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae4270
65 | Poib XxuMuM B pelIEHUH YKOJOTHYECKHUX TTPOOIeM 1 bubsmorexa [IOK
https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3AIMS 1 bubmuoreka [IOK
3HAHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3AIH 1 bubmuoreka [IOK
3HAHUH https://m.edsoo.ru/00adb33c
63 PesepsHblil ypok. O600111€HNE U CHCTEMAaTU3alINs | bubnmnoreka HOK
3HAHUU https://m.edsoo.ru/00ad9cb2
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

ITo Teme: <<HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA)

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX TOHSITHI: aToM, MOJIEKYJa,
XUMHYECKMM DJIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(ogHOpOIHAS M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHAas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi
JIOJISl XUMUYECKOT'O 3JIEeMEHTa B COSAMHEHHUH, MOJIAPHBIA 00bEM, XUMHUECKas
peakiusi, KiaaccuUKAIMS peaKIUid: PEeaKIUuu COCAMHCHUS, pPEaKINH
pa3I0kKEeHUs, peaKIMK 3aMeIlleHuUs, PeaKI[ui 00MeHa, 9K30- ¥ YHJA0TEPMUYECKUE
peakuuu, TeruioBod 3((deKT peaxiuu, pacTBOp, MaccoBas [0S BeLIeCTBa
(mpoleHTHAas: KOHIIEHTPAIlUs1) B pacTBOpE

1.2

1.3

WTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKHUX MOHSATHI U TPUMEHATh
9THU TIOHSTHS TIPU OMMCAHUU BEIIECTB U UX MIPEBPAILICHUIA

MCIIOJIH30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBJICHUsI (POPMYII BELIECTB U
YpaBHEHUU XUMHUYECKUX peaKlui

1.4
1.5
1.6

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUsl, 3aKoHa ABOrapo

ONpeaACIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCAMHCHUAX

KJIACCHU(UITUPOBATH XUMUYECKUE PEAKITNH (110 YUCITY U COCTABY yUACTBYIOIIHX
B PEAKIIMH BEILECTB, MO TEIIOBOMY 3P (HEKTY)

1.7
1.8
1.9

1.10

BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB
BBIUHCIISTH MAaCCOBYIO JIOJIO XUMHUUYECKOTO 3JIeMEHTa 0 (opMyJie COEAUHEHMUS,
BBIUHCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

MPUMEHATh E€CTECTBEHHOHAy4YHbIE METOJAbl TO3HaHUS — HaOJIoJeHue,
U3MepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEeallbHbII U MBICIICHHBIH )

ITo Teme: «BaxHeimme MPEACTAaBUTCIIN HCOPIraHUYICCKHUX BCIICCTB»

2.1

PACKpbIBATh CMBICIT OCHOBHBIX XWMHWYCCKUX TIOHSITHM: OKCHJa, KHCIIOTa,
OCHOBAHHE, COJIb

2.2
2.3

24

2.5

2.6

OTIPEeIATh MPUHAICKHOCTh BEIIECTB K OMPEeIEHHOMY KIIACCy COeTUHEHUN
o ¢popmynam
KJ'[aCCI/I(l)I/IHI/IpOBaTI) HCOPraHN4YCCKUEC BCIICCTBA

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP)KJas ONMCAHHWE IPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT MX Kad€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH NMPOTEKAHUs XMMUYECKUX MTPEBPALLCHUI B Pa3JIMYHbIX
YCIIOBHSIX

ClIeIoBaTh IpaBHJIaM IOJIb30BaHUS XMMHUYECKON MOCyloi U J1abopaTopHBIM
000pyI0BaHUEM, a TAK)KE ITpaBUIIaM OOpaIlIeHus C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKLUMSMH IO BBINOJHEHUIO J1a0OpaTOPHBIX XUMHUYECKHX OIBITOB IO
MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOAOPOAA M KHCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEH pacCTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATH K NPOBOJUTH XMMHYECKHE SKCIEPUMEHTHI 10




PACIO3HABAaHMIO PACTBOPOB MIENOYEH M KHCIOT C MOMOIIBIO HWHANKATOPOB
(;maxmyc, GpenondranenH, METHIOPAHX U IPYTHE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU peaKkiuu

ITo teme: «llepuonnueckuii 3akoH u Ilepuoguueckas cucTeMa XHUMHUYECKUX
anementoB JI. . MenneneeBa. CTpoeHne aTOMOB. XHUMHUYECKas CBS3b.
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

3.1

3.2

33

34

3.5

3.6
3.7

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX IOHATHH: SApO aroma,
AIIEKTPOHHBIN CIIOM aToma, aToMHas OpOHMTaj b, PAAUYC aroMa, XUMHYECKas
CBsI3b, NTOJISIPHAS U HETIOJISIPHAS. KOBAJICHTHAS CBA3b, 2JIEKTPOOTPULIATEIIEHOCTD,
VOHHAsI CBSI3b, MOH, KATUOH, aHUOH, CTETIEHb OKUCIJIEHUS

KJ'IaCCI/I(l)I/II_II/IpOBaTL XUMHUYCCKUC 3JICMCHTbBI

OIKCHIBATh M XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuonndeckoit cuctembl
XMMHUYECKHX 3JIEMEHTOB: pPa3IyaTh OHATHUS «IJIaBHAs MOArpymnna (Arpyrna)»
U «oboyHas noarpymnmna (brpymnma)y, «Manbie» 1 «O0NbIIIe) MePHOAbI

packpbiBaTh  cMmbicn  [lepuonmueckoro  3axkona .M.  MenneneeBa:
JEMOHCTPUPOBaTh TMOHMMAHUE TEPUOJUYECKOM 3aBUCHMOCTH  CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOKCHHUSA B Hepnozmqecxoﬁ CHUCTEMC

COOTHOCHTH 0003HaueHMsI, KOTOpble MMelTcs B Tabmume «lleprogmueckas
cucteMa XuMuueckux osnemeHToB J[.M. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTepPUCTHKAMHU CTPOCHHUS aTOMOB XMMHUUYECKHX JIEMEHTOB (COCTaB H 3apsi[
sfpa, o0IIee YUCII0 IMEKTPOHOB M PACHPEAEIEHUE UX 110 3JIEKTPOHHBIM CIIOSIM)

OMNpeaACIATh CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCANHCHUAX

ONpeAensiTh BHUJ XUMHUYECKOM CBsI3W (KOBaJIGHTHas W HWOHHAasg) B
HEOPraHUYECKUX COCAUHEHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTO 00111er0 00pa3oBaHus

ITo Teme: «BemecTBo 1 XUMUYECKasT PEAKIIUSD)

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX NOHATHI: PACTBOP, JIEKTPOIUTHI,
HEJJICKTPOJIUTBI, DJIEKTPOJIMTUYECKAss AUCCOLMALMS, PEaKUUd HOHHOIO
oOMeHa, KaTtajau3aTop, XMMUYECKOe paBHOBecUe, o0paTUMble U HEOOpaTHUMbIe
peakuuy,  OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIE  PEAaKIUU,  OKHUCIIUTEIb,
BOCCTaHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJJIOTPOIHS, aM(POTEPHOCTH,
XMMUYECKas CBsI3b (KOBaJICHTHAs, MOHHAs, METANINYECKasi ), KpUCTAIIIMUECKast
pemeéTKa, CIUIaBbl, CKOPOCTh XUMUYECKOW pEaKIINU

WJLTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TTOHATUN U TPUMEHSATD
9THU TIOHATHS TIPU OMMCAHUU BEIIECTB U UX MIPEBPAILICHUMA

COCTaBJISITh YPABHEHUS DJICKTPOIUTHUCCKON JTUCCOIMAIMK KUCIIOT, MIEI0YeH
U COJIEH, TTOJIHbIE U COKPAIIEHHBIC YPaBHEHUS peaKIii HOHHOTO 0OMeHa

1.4
1.5

2.1

pacKpbIBaTh  CYIIHOCTh  OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
MOCPEACTBOM COCTaBJICHHUS 3JIEKTPOHHOTO OajlaHca STUX peakiuit

MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIiu

ITo Temam: «HemeTamibl 1 uX coeAMHEHU» U «MeTauTbl U UX COSTUHEHUS
XapakTepu30BaTh (OMHUCHIBaTh) OOMME W CcHenupuuecKkue XUMHUYECKHE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPK/Aasl ONMCAHUE TPUMEPAMHU

MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHUHM COOTBETCTBYIOLIMX XHUMHYECKHX
peakuui
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COCTaBIISITh YpaBHEHHUS peakUuid, MOATBEP)KIAIOMIUX CYIIECTBOBAaHUE
TEHETUYECKOM CBS3U MEX/Y BELIECTBAMH PA3JIMYHBIX KJIACCOB

2.3
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MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH MPOTEKAaHUs XHWMHUYECKMX MPEBPALICHUNA B Pa3IUYHBIX
YCIIOBHSIX

CJIEZIOBaTh MPaBHJIAM TOJIb30BAHUS XUMHUYECKOW MOCYAOH M 1a00paTOPHBIM
obopymoBaHuMeM, a TakkKe mpaBWJIaM OOpaimleHuss C BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKIIUSMHU I10 BBITIOJTHEHUIO JTAOOPATOPHBIX XMMUYECKHUX
OTIBITOB TI0 TOJIYYEHHIO U COOMPaHMIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YIIJIEKHUCIIOTO Ta3a)

2.5

MPOBOJUTH PEAKIMH, MOATBEPKIAIONIME KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPUI-, OpOMHUI, HOU, KapOoHaT,
docdar, cumukar, cyiabdar, THIAPOKCHIUOHBI, KATHOHBI AMMOHHS, HOHBI
M3YyYCHHBIX  METAJUIOB, MPHUCYTCTBYIOIIME B  BOAHBIX  PAacTBOpPax
HEOPTraHWYECKNX BEIECTB

IIo Teme: «Xumus u OKpy’Karomiast cpeaa»

3.1

3.2

pacKphIBaTh CMBICI OCHOBHBIX XxuMudeckux mnonatuil: IIJIK Bemectsa;
KOppO3Hsl METAJUIOB

IPUMEHSTh OCHOBHBIE OIEpPAllMU MBICIUTEIbHOW AEATEIbHOCTH — aHAIHU3 U
CHHTE3, CpaBHEHUE, 00O00ILEHNE, CUCTEeMAaTU3alUI0, BBIABICHUE NMPUUYUHHO-
CJIEICTBEHHBIX CBSA3€M — JUIs M3y4EHHUS CBOMCTB BEIIECTB U XUMHUYECKHX
peaklMii; ecTeCTBEHHOHAy4Hble METOAbl II03HaHMA — HaOJro/eHue,
U3MEpEHHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (pEeaJIbHbII U MBICJIEHHBIH)

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

8 KJIACC
Kox
1

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA
HepBOHa‘{aJILHBIe XUMHUYCCKUC ITOHATHA

1.1

1.2

Hpez[MeT XUMHHU. POIb XUMUH B )KU3HH YEI0BEKA. XHUMHUS B CUCTEME HayK. Tenau
BemrecTBa. u3NUEeCKHe CBOMCTBA BEIICCTB. ArperaTHoe COCTOSIHHEC BCIICCTB
IlonsTe 0 MeTOMaxX MO3HAHWSA B XUMHH. UHCTBIE BEIECTBA M CMECH. CriocoObl
pa3aciICHUA cMmecel

1.3

1.4

1.5

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31eMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTbie U cinoXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

Xumunyeckast ¢opmysa. BaneHTHOCTP aTOMOB XUMHYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 10JI1 XMMHUYECKOI0 JJIEMEHTA B COEMHCHUH

KomnuectBo BemectBa. Monb. MomsipHas Macca. B3anMocBsA3p KOJIMYECTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €OuHMI] BemiecTBa. Pacu€rsl mo Qopmyrnam
XUMUYECKHUX COCAUHEHUN

1.6

Pu3nYeCKUE U XUMUYECKHUE ABJICHUA. XUMUYECKas peakus U €€ Npu3HaKku. 3aKOH
COXpaHEHMsI MacChl BellecTB. XuMudeckue ypaBHeHusa. Kiaccudukanus
XUMHUYECKHX peakluil (COeMHEHNs, pa3IoKeHus, 3aMEeIeHUs], OOMEHa)

1.7

XUMHYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, ¢ MpaBUiIaMu
pabotel B nmabopatropun W TmpuémMamu  oOparieHus ¢ J1abopaTOpHBIM
o0opy/loBaHHEM, HW3YYCHHE | ONHCaHWe (QHU3NYECKUX CBOWCTB 0O0pasIoB
HEOPTraHWYECKHUX BEIECTB, HAOMIOeHNE HU3NYECKUX (TJIaBJIEHWE BOCKA, TAsHHE
JbJa, paCTUPaHUE caxapa B CTYIKE, KHTIEHUE U KOHJCHCAIIHS BOJIbI) U XUMHUYECKHUX
(ropeHme cBeuM, MPOKATMBAHUE METHOM IMPOBOJIOKH, B3aUMOJCHCTBHE Mena ¢
KHUCTIOTOM) SIBICHHUN, HaAONIOIEHHE U ONHCAHHWE TMPU3HAKOB MPOTEKAHUS
XUMHUYECKHX peaklMi (pasiio’keHue caxapa, B3auMOJECHCTBUE CEPHOIM KUCIIOTHI C




2.1

xjgopugoM Oapwusi, pasnokeHue ruapokcuaa wenu(ll) mpm  HarpeBanuwu,
B3auMoJieiicTBue jkene3a ¢ pactBopoM comu Meau(ll), m3ydenue crmoco6oB
pa3zeneHuss cmeceid (C TMOMOUIbIO MarHuTa, (UIBTPOBAaHHE, BbIMApUBAHUE,
TUCTWUIALMS, Xpomarorpadus), NpoBeIEeHHE OYHCTKA IOBAPEHHOH COJIH,
HaOJI0/IEHUE U OINMCaHUe Pe3yJIbTaTOB MPOBEICHUS OMNbITA, WILUTIOCTPUPYIOIIETO
3aKOH COXPaHEHMs MACChl, CO3JJaHle MOJEIEN MOJIEKYJI (ILIapOCTEPKHEBBIX )

Baxwuelime npeacTaBUTeNIn HEOPraHUUYECKUX BEILIECTB

Boznyx — cmecs razos. CocrtaB Bo3ayxa. Kuciaopon — aneMeHT M mpocToe
BelecTBO. HaxoskleHue Kuciopoia B TpHupojae, (U3HUECKHe U XUMHUYECKHE
cBorictBa (peakiuu TopeHusi). Oxcuawl. [lpumenenue xucimopoma. CrocoOsl
NOJy4YeHUsT KHUCIOpoAa B JabopaTopuM W NPOMBIIIEHHOCTH. Kpyrosopot
Kucaopojia B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3 dekT XuMUUIECKON peakliiy, TEPMOXUMHUECKHE YPaBHEHHUS, IK30- U
OHAOTEPMUYECKUE peakUUU. TOIUIMBO: yrojp M METaH. 3arpsA3HEHHUE BO3yXa,
yCUJIEHUE MapHUKOBOTO 3(peKTa, pa3pyuieHrne 030HOBOTO CIIOs

2.3

Bonopon — snemeHT M mpocroe BemiecTBo. HaxosknaeHue Boiopoaa B IPHUPOJE,
(du3MUECKre U XMMUYIECKHAE CBOMCTBA, IIPUMEHEHHE, CIIOCOOBI TIomydeHust. KucinoTet
U COJIA
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Monsipablii 00BEM ra3oB. PacuéThl M0 XUMHUYECKUM YPaBHEHHSIM

2.5

®duznyeckue cBorcTBa BoAbl. Bona kak pactBopurens. PactBopsl. HaceleHnHnsie u
HEHACBILIEHHbIE PAacTBOPHI. PacTBopuMOCTh BellecTB B Bojae. MaccoBasi 10
BELIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbl. OcHOBaHuA. Posib pacTBOpoOB
B NPUPOJE U B JKU3HU uenoBeka. KpyroBopoT BOjbl B Ipupoje. 3arpsizHEHUE
IpUPOAHBIX BoA. OXpaHa ¥ OYMCTKA IPUPOAHBIX BOJ

2.6

Knaccupukanus Heopranmdeckux coenuHeHuil. Oxcuapl.  Knaccudukarms
OKCHJIOB:  cojeoOpasyromue (OCHOBHBIE, KHUCIOTHBIe, aM(dOTepHbIe) U
HecoseoOpasyomue. HomeHkiatypa okcunoB. @Pusznyeckue M XHMUYECKUE
cBOMcCTBa OKCHIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Knaccudukanust ocHOBaHHI: MIET0YN U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenkiarypa ocHoBanuii. PU3NYECKUE M XUMHYECKHE CBOMCTBA OCHOBAHMM.
ITonyuyeHnne oCHOBaHMI

2.8

Kucnotel. Knaccudpukauus kucnor. Homenkmarypa kucinor. Pusndeckue u
XAMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetaiioB H.H. Bbekerosa.
[Tonyyenue kucinot
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2.10

2.11

Comu. Homenknarypa coneil. ®Puznueckue M XHUMHYECKHUE CBOMCTBA COJEHl.
[Tonyuenue conen

T'enernueckas cBsI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/II\/JI

XUMUYECKUH HKCIIEPUMEHT: KaueCTBEHHOE OIpeIeJICHHE COACPkKaHUsI KUCIOpOoaa
B BO31yXe, MOJy4YeHHe, coOupaHHe, paclo3HaBaHWE W U3YUYEHUE CBOMCTB
KHUCTIOpOJia, HAONIO/IEHUE B3aMMOJICHCTBHUS BEUIECTB C KHCIOPOAOM U YCIOBUS
BO3HUKHOBEHHUSI U TPEKpaIeHUs TOPeHUs (Iokapa), 03HAKOMJICHHE ¢ 00pa3iaMu
OKCHJIOB W OINHCAHHE WX CBOWCTB, MOJTy4YeHHE, COOMpaHUE, pacro3HaBaHHUE U
U3y4eHUE CBOWCTB BOJIOpoAa (ropeHue), B3auMOJAEMCTBHE BOJOPOAAa C OKCUIOM
meau(Il) (Bo3MOKHO HCTIONB30BaHUE BHIEOMATEPUATIOB), HAOMIOACHHE 00pa3IloB
BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEH pPACTBOPEHMUS
BEIIECTB C Pa3IUYHOW PACTBOPUMOCTBIO, TPUTOTOBICHHWE PACTBOPOB C
onpeaes€HHON MacCOBOM J10JI€H paCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE BOJIbI
¢ MerauilaMd  (HaTpueM W KanblueMm) (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHUAJIOB), ONpEesIEHue PacTBOPOB KUCIOT W HIENOYed C MOMOIIBIO
WHAWKATOPOB, HCCIENOBaHUE O0Opa3I[0B HEOPTaHUYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB, HAOJIOJICHUE U3MEHEHHSI OKPACKHW WHIUKATOPOB B PACTBOpPAX KUCIOT U




miesioveit, n3ydenue B3amMmopeicTBus okcuma meau(Il) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C MCTallllaMu, peaxunﬁ HeﬁTpaHI/I3aI_IHI/I, MOJIYyYCHHC
HEPACTBOPUMBIX OCHOBAHHH, BHITECHEHHE OJHOTO METajula IpYrMM M3 pacTBOpa
COJIM, PEIIECHHE SKCIEPUMEHTANbHBIX 3aJad 1o TeMe «Baxueime Kiaccel
HEOPraHUYECKUX COCAMHEHUN»

Ilepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMHU4eckux aeMmenTon .M.
MenneneeBa. CtpoeHue aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

3.1

[lepBbie MONMBITKH KIacCU(PUKAIIMA XUMUYECKUX 3JIeMEeHTOB. [loHsATHE 0 Tpymmax
CXO/IHBIX JIEMEHTOB (ILEJIOYHbIE M IEJIOYHO3EMEIbHbIE METAJUIbl, TaJOr€HBI,
UHEpPTHBIE Ta3bl). OJEMEHTHI, KOTOpble O0pa3yloT amQOTepHbIE OKCHUABI U
THJIPOKCHUIbI

3.2
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Ilepuonnueckuii 3akoH. Ilepuoanyeckasi cucteMa XuMU4deckux snemeHToB JI.1.
Mengeneesa. Koporkonepuoanast u anmuHHoneproaHas ¢Gopmsl [leproauaeckoit
cuctembl xumuyeckux siemeHToB JI.M. MenneneeBa. Ilepuoasl u rpynimsl.
DuU3NYECKU CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIIEMEHTA

Crpoenue atomoB. CoctaB aTOMHbIX sjep. M3oronbl. Onexktponbl. CTpoeHHe
JJIEKTPOHHBIX ~ 000JI0YeK aToMoB THepBbIX 20 XMMHYECKMX 3JEMEHTOB
[Iepnoanueckoit cucremsl /.M. MeHnneneeBa. XapakTepuCTUKa XHMHYECKOTO
3JI€MEHTa 10 ero nojoxxeHuto B [lepuonnueckoii cucreme /.M. Menneneena
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3.5

3aKOHOMEPHOCTM M3MEHEHHs paadyca aTOMOB XHMHYECKHUX HJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUTMUYECKUX CBOMCTB IO IPYIIIaM U MepruoaaM. 3HaUCHUE
[lepnonnueckoro 3akona u [lepuoanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHUA Hayku U pakTuku. .M. MenzaeneeB — yu€Hbli U rpax 1aHUH

Xumuueckass cBa3b. KoBanmeHTHas (TOJisipHAasT M HEMOJSIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenp oxucicHusa. OKHCINTEIFHOBOCCTAHOBUTCIBHEIC peakuunu. HpOIlGCCBI
OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUH HKCHEPUMEHT: M3ydeHHe o0Opa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHCTBHE THAPOKCHJIA IMHKA C pacTBOpPaMH KHUCIOT H
LIEJI0YEH, NMPOBEACHUE OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHl OKHUCIHUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKUil (TOpeHue, peakliuu pa3yioKeHUs, COSTUHEHMS])

9 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

BemecTBo 1 XUMHU4ecKas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3yemMeHToB JI.M.
MenneneeBa. CrpoeHne aToMoOB. 3aKOHOMEPHOCTM B HU3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaiuus, Kadblusi M HUX
COCMHEHHI B COOTBETCTBHUM C TMOJIOKEHHEM 3JIeMEHTOB B I[lepnoamueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BUAbl XUMHUUECKOU CBsI3U. THUIBI KPUCTAIITMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIECTBA OT THUMA KPHUCTAJUIMYECKOM PEIIETKH U BHUIA
xumuueckoi cBsa3u. Knaccudukaius 1 HOMEHKIaTypa HEOPTaHUUYECKUX BEIECTB
(MeXmyHapoIHAs U TPUBHAIIbHAS ). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIITUXCS
K pa3jJuyHbIM KJIacCaM HEOPraHWYECKUX COCIUHEHUM, TEHETUYECKas CBS3b
HEOPraHUYECKUX BEILECTB

1.3

Knaccuukanus XMMUYECKHX peakiHid MO pa3iIu4HbIM MpHU3HAKaM (110 YHUCIy U
COCTaBYy YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TeruioBoMy 3¢deKTy, Mo
M3MEHEHMIO CTeNeHEeH OKHCICHMsSI XMMHYECKHX AJIEMEHTOB, 110 OOpaTUMOCTH, MO




Y4YacTHIO KaTalu3aTopa). DK30- U SHAOTEPMUUECKUE PEAKLIUU, TEPMOXUMHUYECKHUE
ypaBHeHus. [IoHATHE O CKOPOCTH XMMUYECKOU peaKIuu

1.4

[Tonatue 06 oOpaTUMBIX W HEOOPATUMBIX XUMHUYECKMX peakuusx. IloHsTHe o
TOMOTEHHBIX M T'€TePOreHHBIX peakiusx. [loHATHEe 0 XMMHUYEeCKOM paBHOBECHHU.
@akTopbl, BIMAIONME HA CKOPOCTh XHUMHYECKOW pEakIUH U MOJOXKECHHE
XMMHYECKOTO PaBHOBECHS

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, I—)HGKTpOHHbeI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pEeaKnu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCHOJIB30BAHUEM  METOJa
OJICKTPOHHOI'O OajnaHca

1.6

Teopust >IIEKTPOIUTHUYECKON IUCCOLMALUHU. DJIEKTPOJIMTBI U HEDJIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M OUCCOLMALMU BELIECTB C PA3IUYHBIMU BHUJAMU
xumudeckoi cBs3u. Crenenb nucconuanuu. CuibHbIe M caa0ble 3JIEKTPOJIUTHL.
Peakumn woHHOrO OOMEHa. YCIIOBUSI MPOTEKAHHsSI PEaKIHMii MOHHOTO OOMeEHa,
IIOJIHBIE M COKpalI€HHBIC HOHHBIE YypaBHeHUs peakuuid. CBOHCTBa KHCIIOT,
OCHOBAHUH U COJIEH B CBETE IPEACTABICHUI 00 3JIEKTPOIUTHUECKON TUCCOLUALIH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIPOIN3E COTIEH

1.7

2.1

XUMHUECKUN SKCIIEPUMEHT: O3HAKOMIJIEHHE C MOAEIAMH KPHCTATHYECKHX
pEemETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
anMasa), CJIO0KHBIX BEHIECTB (XJOpHIa HATpHs); HCCICIOBAHHE 3aBHCHMOCTH
CKOPOCTH XMMHYECKOM peakUuu OT BO3ACHUCTBUS Ppa3IMYHBIX (DAKTOPOB;
HCCIIEI0OBAHKE DIICKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, IIPOIECCA TUCCOIIHAIINN
KHCJIOT, IIeoYeldl W cojieii (BO3MOXKHO HCIOJIb30BAHUE BHICOMATEPHATIOB);
MPOBEICHUE OIBITOB, HILTFOCTPUPYIOIIUX MMPU3HAKH IPOTEKAHHS PEaKIIUi HOHHOTO
obMeHa (oOpa3oBaHHME OcCaJllka, BBIJCICHHE Ta3a, 0Opa30BaHHME BOJBI); OIBITOB,
WUTIOCTPUPYIOIIUX — TMPUMEPbl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIIUil
(ropeHHe, peakiuu Pas3IoKEHHsI, COCTUHECHNUS); PACIIO3HABAHUE HEOPTraHMYCCKUX
BEIIECTB C I[IOMOIIBIO KAYECTBCHHBIX PEAKIHi Ha HMOHBI, pPEIICHHE
BKCHepI/IMeHTaHBHBIX 3aaa4

Hemeramier 1 ux COCINHCHUA

OO6mrast  xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH  CTPOEHHS  aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHne u (usnyeckre CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XMUMHUYECKHME CBOMCTBA Ha TMpPUMEPE  XJopa
(B3aMMOAEHCTBUE € MeTajulaMH, HeMeTalllaMH, lieJo4aMu). XJIOpPOBOAOPOI.
ConsiHast KUCIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHUE, NpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YelIOBeKa. BaxkHeWline XJIOpUAbl U HX
HaXO0XJAECHUE B IPUPOJIE

2.2

2.3

OOmas xapakrepuctuka 31meMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe CTeNeHU OKucieHus. CTpoeHue u (u3HuecKue CBOMCTBA
MIPOCTHIX BEIIECTB — KMCIOPOJa U Cepbl. AJNIOTPOITHBIE MOJU(PHUKALIUN KUCIOPOia
u cepbl. XUMHUYeCKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (pU3NYECKUEe U
XUMHUYECKHE cBOMCTBA. OKCHJIBI CEphbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas xucimoTa, (U3MYECKHE H XHUMHYECKHE CBOWCTBa (0Omue Kak
NpEJCTaBUTEN Kilacca KHUCIOT W crenuduueckue). XUMHUYECKUE peaKiHH,
JIeKAlMe B OCHOBE IMPOMBIIIJIEHHOTO CHoco0a IMOJy4YeHUS CEpPHON KHUCIOTHI.
[Tpumenenne. Conu CepHOM KUCIOTHI, KAUECTBEHHAs! peakiys Ha CyJb(haT-HOH.
HaxoxneHune cepsl m €€ coequHEHUN B NpHUpoAe. XHMHUYECKOE 3arps3HEHHUE
OKpY>KaloIiel cpeibl COCAMHEHUSIMH cepbl (KHCIOTHBIE JOXKIHU, 3arps3HeHHe
BO3/IyXa 1 BOJJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHS

OO6m1as xapakTepucTuka 31eMeHTOB V A-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHHWsS. A30T, pacHpoCTpaHEHHE B IPHUPOJE,
¢busnueckue U XumMuueckue cBoiictea. KpyroBopor azora B npupoje. AMMUakx, ero




¢u3nyeckue U XMMUYECKHE CBOWCTBA, ITOJydeHue U npuMeHeHune. Coiu aMMOHuS,
uXx (pu3nYecKre U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHAs peakuus Ha
MOHBI aMMOHHMA. A30THasi KUCIOTa, €€ MoiydyeHue, Gpusnueckue U XUMHUYECKHE
cBolicTBa (0O0OLIME Kak IPEACTaBUTENS Kjacca KUCIOT U crenupuyueckue).
Hcnonb3oBaHue HUTPATOB M COJIeH AMMOHMS B KauyeCTBE MHUHEpPaIbHbIX
yaoOpeHunii. XuMHU4ecKoe 3arps3HeHNE OKPYKAIOIIEH cpeibl COSIMHEHUSIMH a30Ta
(KUCIIOTHBIE N0/, 3arps3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB)
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2.5

2.6

2.7

®dochop, ammorponHbie Momudukanuu docdopa, GUHMUYECKHE U XUMHUUYECKHE
coricTBa. Okeup pocdopa(V) u pochopnas kucnora, Gu3NIECKUe 1 XUMUIECKHE
cBOiicTBa, monydenue. lcmonb3zoBanue ¢ocparoB B KayecTBE MHUHEPATIbHBIX
yaoOpeHuit

OO6mass xapaktepuctuka 23jeMeHToB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE CTENEHH  OKHUCICHHA.  YTJIEpPOA,  aJUIOTPOITHBIC
Moau(UKaIMKM, pacupocTpaHeHUWe B TMpupoie, (Gunuvyeckrue H XUMUYECKUE
cBoricTBa. Axcop6uus. Kpyrosopor yriepoaa B npupoae. OKCubl yriepoja, ux
(dbu3nyecKre U XUMUYECKHE CBOMCTBA, IEHCTBUE HA KUBbIE OPraHU3MbI, TOTy4YECHUE
Y MPUMEHEHHE. JKOJOTUYECKUE MPOOIJIeMbl, CBSI3aHHbIE ¢ OKcuioM yriepoaa(1V);
TUIOTE3a TI00aNbHOTO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIN 3¢ ¢dekr. YrompHas
KHCIOTa M €€ CONM, WX (PU3UYECKHe M XUMHUYECKHE CBOWCTBA, IMOJIy4YeHHE WU
npuMeHenue. KadecTBeHHas peakiusi Ha KapOoHaT-MOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITMHE, TIPOMBIIIJICHHOCTH M CEIbCKOM XO03STICTBE

HepBOHaLIa.HBHBIG IOHATHSA 00 OpPraHNYCCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, STUJICH, alICTUJICH, 3TAaHOJI, INIMICPUH, YKCYCHAas KI/ICJ'IOTa).
HUx coctaB m XHMHUYECKOE CTPOCHUC. IlonaTne 0 OWOJOrMYECKH Ba)KHBIX
BCHICCTBAX: JXKHpaAX, 6CJ'IK8.X, yrjieBoaax — MW HUX pPOJIM B JKHU3HHU UYCIJIIOBCKA.
MaTepI/Ianbﬁoe CANHCTBO OPraHNYCCKHUX U HCOPraHNICCKUX COCIII/IHCHI/Iﬁ

Kpemuuii, ero ¢usnueckue u XUMUYECKUE CBOWCTBA, MOIYYEHHE U IPUMEHEHUE.
Coenunenus kpeMHuus B npupoje. O0mue npeacrasiaeHus 06 okeuae kpeMuus(I1V)
u KpeMHHeBOW Kuciore. CHIMKAThl, UX HCIIOJIb30BAaHHE B OBITY, MEIULUHE,
IIPOMBIIIJIEHHOCTH. BakHeHWInue CTpOUTENbHBIE MaTepuaibl: KepaMHUKa, CTEKIIO,
1eMeHT, OeToH, kene300eToH. [IpoOrmemMbl 0€30MacHOTO  HCTOJIB30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM KU3HU

2.8

XUMHUECKUH HKCIEPUMEHT: H3ydYeHHEe OO0pa3lloB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KMCIIOTHI; IPOBE/IEHNE KaU€CTBEHHBIX PEAKIINNA Ha XJIOPU-UOHbI
1 HaOII0IeHNe MPU3HAKOB UX MPOTEKAHUS;, OMBITHI, OTpaXkaroliue Gu3nuecKue u
XMMHUYECKHE CBOWCTBA TJIOT€HOB U MX COEIMHEHUH (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEpPHAJIOB); O3HAKOMIJIEHHE C oOpa3laMu XJOpPUAOB (TaJlOT€HHJIOB);
O3HaKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeTMHEHNUIMHU (BO3MOXHO UCTIOIb30BaHUE
BUJICOMATEPHAIIOB); HAOIIOICHNE TIpoliecca OOYTIMBaHUS caxapa MoJ IeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, H3YYCHHUE XHMHUYECKHUX CBOWCTB
pa30aBIeHHON CepHOI KUCIOTHI, TPOBEACHIE KaYeCTBEHHON peakInuy Ha cynbdat-
WMOH U HaOIoJIeHue MpH3HaKa e€ MpPOTEeKaHHs; O3HAKOMIIEHHE C (U3NYECKUMU
cBOWCTBaMM a3oTa, ¢ochopa W HUX COEAUHEHHH (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEpHAIIOB), 00pa3liaMy a30THBIX U (ocHOpHBIX YAOOpEHUN; MoyuyeHue,
coOupaHue, paclo3HaBaHHME M M3y4YCHHE CBOMCTB aMMHUaka; MpOBEACHUE
KaueCTBEHHBIX peaklUii Ha MOH aMMOHHUA U PocdaT-uoH U W3yYeHHE MPU3HAKOB
UX MPOTEKAHUs, B3aMMOJIEHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHWE  BHUACOMATEPHUAJIOB); W3y4CHUE  MOAeNei
KpUCTAINTMYECKUX pemETOK anMasa, rpadura, ¢yliepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM |
YCTPONCTBOM MPOTHUBOTa3a; MojiyueHue, COOMpaHue, paclio3HaBaHUe U H3ydeHHe
CBOMCTB YTIJIEKUCIIOTO Ta3a; MpoBe/IeHne KaueCTBEHHBIX peaklnii Ha KapOOHAT- U
CWJIMKAT-UOHbl M HW3Y4YEHUE TMPU3HAKOB HMX TMPOTEKAHMs; O3HAKOMIIEHHUE C




NPOAYKIMEH CHIMKATHON MPOMBINUJIEHHOCTH; PEIICHHE SKCIEPUMEHTAIbHbBIX
3a71a4 110 TeMe «BakHeHIe HEMETAUILI U UX COEQUHEH U

MerTaibsl 1 uX COCIUHCHUA

3.1

3.2

OOwiast XapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUM HX
nonoxkenus B [lepuoanueckoi cucreme xumudeckux anemenTos 1.1, Menneneesa
u ctpoeHns atomoB. CTpoeHune MeTajuioB. Metainyeckas CBsA3b U METaJLInYecKast
KpUCTAJIJINYECKasl pelI€TKa. DIEKTPOXUMUUECKUM Psil HAIIPSHKEHUH METaJlJIOB

du3ndyecKkue U XUMHUYECKHE CBOWCTBA MeTayuioB. OOmIue CrocoObl MOTyYCHHUS
MeTauioB. [IoHATHE O KOPpPO3MHM METAUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, 4YyT'YH, QIOPATIOMUHUN, OpOH3a) U WX MPUMEHEHUE B
OBITY M IPOMBIIIICHHOCTH
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Hlenouynsle MeTayibl: MoynoxeHue B llepuomnyeckoil cucreMe XHUMHUYECKUX
anemeHToB .M. MeHneneeBa; CTpOEHUME MX aTOMOB; HAXO0XJICHUE B IPUPOJE.
duznyeckue U XMMHUYECKHE CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U
TUAPOKCHABI HAaTpus M Kaius. [IpuMeHeHue IIeJOYHbIX METaUIOB M HUX
COETUHEHUN
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[IlenoyHO3eMenpHbIE METAJIBI MAarHUM U KaJIbLUi: noJ105keHue B [lepnonnueckoit
cucremMe xumuyeckux syiemeHToB JI.M. MeHueneeBa; CTpoeHHME HX aTOMOB;
HaxOoXJACHHE B Ipupoje. PU3nyeckue U XUMUYECKUE CBOMCTBA MarHus U KaJbLIMsL.
Baxneiimue coenrHeHus Kaublus (OKCU, TUAPOKCH, coin). JKECTKOCTh BOABI U
crnoco0bl €€ yCcTpaHeHus

3.5

Amomunuit: nonoxenue B [lepuoauyeckoii cucreme xuMuueckux snementon [1.1.
MenieneeBa; CTpoeHHE aTOMa; HAX0Xk/IEHUE B pHpojie. PU3HMUECKUE U XUMUUYECKHE
CBOMCTBa aMOMUHMSA. AM(OTEpHbIE CBOMCTBA OKCHUA U THIPOKCH/1A ATTFOMUHHMS

3.6

Kenezo: nonoxenue B llepuoanueckorn cucreMe XxuUMu4eckux sjemeHToB [I.M.
MeHnaeneeBa; CTPOCHHME aTOMa; HaxoOXJIE€HUE B mpupone. Pusznueckue U
XUMHUYECKHUE CBOMCTBa kene3a. Okcuipl, ruapokcuasl u conu sxeneza(ll) u
xene3a(Ill), ux cocras, CBOICTBA U MOJyUYEeHUE

3.7

4.1

XUMUYECKUI SKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3ilaMy METAIIJIOB U CIIJIABOB, UX
(U3MYECKUMH  CBOMCTBAMH, W3y4eHUE pE3YyJIbTaTOB KOPPO3UHM METAIIOB
(BO3MOXKHO HCITIOJIb30BaHUE BUAEOMATEpUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS
OKCH/JIa KQJIBITHSI K HATPUS C BOJIOH (BO3MOKHO MUCTIOIB30BaHUE BUICOMATEPHAIIOR);
HCCIIeIOBaHNE CBOMCTB JKECTKON BOBI; Mpoliecca TOPEHHS Kele3a B KUCIOPOIe
(BOBMOXKHO  WCIIOJIb30BAHHME  BHJICOMATCPUAIIOB); TPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEAKIINI1 Ha MOHBI (MarHus, KaubIusl, ATFOMUHUS, IIMHKA, kene3a(1l)
u xene3a(lll), meau(Il); wabmrogeHwe W ONMUCaHUE TPOIECCOB OKPAIIMBAHUS
IJIAMEHH WOHAaMH HATpHs, Kalusd U Kaiblus (BO3MOXKHO HCHOJIB30BaHUE
BHJICOMATEPHAIIORB); UCCIICIOBAaHHE aM(POTEPHBIX CBOMCTB THIPOKCH/IA ATTFOMIHUS
Y TUJPOKCUA IMHKA; PEellIeHUE SKCIIEPUMEHTANILHBIX 3a/1a4 10 TeMe «BakHelme
METAJITBI U UX COCTUHCHUS

XHMHS M OKpYXaromas cpeaa

HoBbie marepuanel u TexHosioruu. BemectBa m martepuanbl B MOBCEIHEBHOM
JKA3HU 4YeJIOBEKAa. XHMMHS U 3J0pOBbe. be30macHoe HCIoab30BaHUE BELIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp mpu XUMHUYECKHX OXKOTrax M
OTPABJIEHUAX

4.2

4.3

OCHOBBI KOJIOTMYECKON IPaMOTHOCTH. XUMHUYECKOE 3arps3HEHHUE OKPYKaOLIEH
cpensl I1JIK. Ponp xumuu B pelieHuu 3Kojiorndeckux mpobiem. I[Ipuponnsie
UCTOYHUKH YTTIEBOJOPOJOB (Yroyib, MPHUPOJHBIA ra3, HEPThb), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMHUYECKUH SKCHEPUMEHT: H3ydeHHE 00pa3loB MaTepHalioB (CTEKJO, CIUIABbI
METaJIJIOB, MOJIMMEPHbIE MaTepUaJIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPSIEeMOro
TpedoBaHUs

1

1.1

1.2

1.3

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

0 TI03HABAEMOCTH SIBJICHUH MPUPOIBI, HOHUMaHUE OOBEKTUBHON 3HAYMMOCTH
OCHOB XMMMYECKOW HAayKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIel KyJIbTYpbl MU NPAKTUYECKOH NEATEITbHOCTH YEJIOBEKa B
YCIIOBUAX COBPEMEHHOI'0 OOLIECTBA; HOHUMAaHUE MECTa XUMHUHU CPEH IPYTUX
€CTECTBEHHBIX HAYK

0 HAy4YHBIX METOJAaX II03HAaHUS, B TOM YHCIE OKCIEPUMEHTAJIbHBIX U
TEOPETUUECKUX METOJIaX HMCCIICIOBAHUS BEIIECTB U M3YUCHUS XMUMHYECKUX
peaKkuuii; yMEeHue UCI0Ib30BaTh MOJIEIH ISl OOBSICHEHHS CTPOCHHUSI aTOMOB U
MOJIEKYI

0 cdepax npodeCCHOHATHHOW IEATEIBHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMEHHBIMH TEXHOJIOIMSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSAX XUMUYECKOH
HayKH, 9TO IMO3BOJIMT O0YUaIONIMMCS pacCMaTpPUBAaTh XUMHIO Kak chepy cBoei
Oyayiied npodecCHOHaIbHOMN JIEATEIILHOCTH U ClIENIaTh OCO3HAHHBIN BBHIOOD
XUMHUHM KaK TPO(QHUIBLHOrO TpeaMeTa MpH INEepexoJ/ie Ha YPOBEHb CPETHETO
obmero oopa3oBaHus

2.1

Bnagenue cuctemMo XMMHMYECKUX 3HAHUN M YMCHHUEC NPUMCHATHL CUCTEMY
XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

BOKHEWILINE XMUMHUYECKUE TMOHATHUS: XUMUYECKAW 3JIEMEHT, arOM, MOJIEKYJa,
BEIIECTBO, POCTOE U CI0KHOE BEIIECTBO, OJHOPOAHAS K HEOJHOPOIHASI CMECH,
OTHOCHUTEJIbHbIE aTOMHAsi W MOJIEKYJISIpHAsh MacChl, KOJIMYECTBO BEIIECTBA,
MOJTb, MOJIIPHAs Macca, MOJISIPHBIA 00BbEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb
(cpemnsisi), XUMHYECKast pEaKiusi, peaklIMi COSIMHEHUS, PEaKIINH Pa3I0KEHUS,
peakiyu 3aMelleH s, peakiuu oOMeHa, TeTIOBOM APQEeKT peaklnu, IK30- U
SH/IOTEPMHUYECKUE PEAKIIUHU, PACTBOP, MAaCCOBAst OISl XMMUUYECKOI'O AJIEMEHTA B
COCIMHEHUM, MaccoBas JOJds M MPOLIEHTHAs KOHIEHTpAlusi BEIIECTBA B
pacTBope, PO aToMa, SIECKTPOHHBIN CIION aToMa, aToMHasi OpOUTallb, PAJNYC
aToMa,  BaJIEHTHOCTb,  CTEMEHb  OKHUCIIEHMs,  XHUMHUYECKass  CBS3b,
AIEKTPOOTPHUIATEILHOCTD, TOJISIPHAs M HEMOJIApHAsT KOBAJICHTHAsI CBS3b,
WOHHAsl CBS3b, METAJUIMUYECKAs CBS3b, KPUCTAIMYECKas peméTka (aTomMHas,
HOHHAaA, MCTAJIJINYECKasd, MOJ'ICKYJ'ISIpHaH), HOH, KaTUOH, aHUOH, DJICKTPOJIUT U
HEDJIEKTPOJIUT, ANEKTPOIUTUYECKAs AUCCOIMAINS, PEaKIIMM HOHHOTO OOMeHa,
OKUCJIIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIINH, OKUCINUTECIIb 1 BOCCTAHOBHUTCIIb,
OKHUCJICHHE U BOCCTAHOBJICHHE, DJIEKTPOJU3, XHMHUECKOE pPaBHOBECHE,
oOpatumble U HeoOpaTHMble peaKIUH, CKOPOCTh XMMHUYECKOH peaKIHH,
karanu3zarop, [IJIK, koppo3ust MeTainos, cIijiaBsl
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2.3

OCHOBOIIOJIATAlOIIME  3aKOHBl XMMHMM: 3aKOH  COXPAaHEHHs  MAaccChl,
nepuoanudeckuil 3akoH J1.11. Meneneena, 3aK0H IIOCTOSTHCTBA COCTABa, 3aKOH
ABoraapo

TCOPHU XUMHU: aTOMHO-MOJICKYJIApHAsA TCOpHUsA, TCOPUA 3J'ICKTpOJ'IPITPI'—I€CKOI71
JUucconranumn

BrnaneHnne ocHoBaMM XHUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIISH:

3.1

YMCHHC MMPABUJIIbHO UCHIOJIb30BATh U3YUCHHBIC BCIICCTBA U MATCPUAJIbI (B TOM
YU CJIIC MUHCPAJIBHEBIC y)]06peH1/1$[, MCTAJJIBI U CILJIaBbI, IPOJAYKTBL nepepa60TKI/I




MPUPOIHBIX UCTOYHHKOB YIJIEBOJIOPOIOB (YIJIs, MPUPOAHOTO ra3za, HeTH) B
GBITy, CCJIIBCKOM XOBHI\/JICTBG, Ha MPOU3BOJACTBC U TIOHUMAHUC 3HAYCHUS ) KUPOB,
OENKOB, YIJICBOJIOB JJIsi OpraHW3Ma 4YEIIOBEKa; YMEHHE MPOTHO3UPOBATH
BIIUSHUE BEIIECTB M XMUMHYECKHX IIPOIECCOB HA OpPraHW3M 4eIOBEKa M

OKPY’KAIOIIYIO TPUPOJHYIO CPEy

YMCHHUE MHTCIPHUPOBATE XUMHUYCCKUE 3HAHUA CO 3HAHUAMU OPYIrux y‘le6HBIX

3.2
MpeaMETOB
HaJM4ue OMbITa paboThl C pa3IMYHBIMU UCTOUHUKAMU HH(POPMAIUH IO XUMUU
3.3 (HayyHass W Hay4YyHO-TIOMYJSIpHAs JIMTEpaTypa, CJIOBAapH, CIPABOYHUKH,
HWHTEPHET-PECYPCHI)
yMEHHE OOBEKTHMBHO OICHMBaTh HMHGOpPMAIMI0 O BEIIECTBaX, HX
34 MPEBPAICHUSIX U MPAKTUYECKOM MPUMEHEHUH U YMEHHUE UCII0JIb30BaTh €€ JJIs
pelieHrs yueOHO-103HaBaTeNIbHbIX 3a/1a4
Bnagenue ocHoBaMH MOHSATHMHOIO ammapara U CHMBOJUYECKOTO S3bIKa
4 XUMHH JUISE COCTaBICHHsS] (DOPMYJT HEOPTaHMYECKUX BEIIECTB, YpaBHEHUU
XUMHUYECKHUX peakiMii; ocHoBamHu xumuueckord HomeHknatypel (IUPAC u
TPUBUATILHOI)
YMeHnue o0bACHATD CBA3b MOJIOKEHUSI A1eMeHTa B [lepuonyeckoii cucreme ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKUX 3JIEMEHTOB
5 (cocraB u 3apsin sApa, OOIIEe YKCIO JJICKTPOHOB), pacIpeiesieHUEM
ANEKTPOHOB MO IHEPTeTUYECKUM YPOBHSM aTOMOB IMEPBBIX TPEX MEPUOJIOB,
KaJIUsl ¥ KaJTbIIHS
[IpencraBnenue O NEPUOAUMYECKOW 3aBUCHUMOCTH CBOMCTB XHMHUYECKHUX
6 AJIEMEHTOB (paJnyc aToMa, dJEKTPOOTPULIATEIBHOCTD), MPOCTHIX U CIOXKHBIX
BELIECTB OT IOJIOKEHMs 3jeMeHToB B Ilepuoanueckoil cucreme (B MalbIX
MepHoJaxX U TJIaBHBIX MOJTPYIINAX) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMmenue kinaccupuImpoBaTh:
7.1 XAMHYECKHUE DIIEMEHTHI
7.2 HEOPraHUYECKHE BEIIeCTBa
7.3 XUMHUYECKHE PeaKuu
8 YMeHnue onpenensiTh:
8.1 BAJICHTHOCTH U CTENIEHb OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB, 3aps]l MOHA
8.2 BHJI XUMUYECKOMN CBSA3U U THUI KPUCTAIUIMYECKON CTPYKTYPBI B COEJUHEHUSAX
8.3 XapakTep cpeiibl B BOJHBIX pPacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIh
9 YMeHue xapakTepu3oBarh GU3MUECKHE U XUMUYECKHE CBOMCTBRA:
91 MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, TpaduT, anmMa3, KpeMHHUIA, a30T,
dhocdop, cepa, X0p, HATPHUH, KA, MATHUN, KaJIbIIWMA, aTFOMUHHM, JKEJI€30)
CIIOKHBIX BEMIECTB, B TOM YHCIIE WX BOJHBIX PACTBOPOB (BOJA, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOIOPO, OKCUJIBI U THAPOKCUBI MeTaiuioB I-11A rpymnm,
9.2 amomunus, meau (I1I), nunka, xeneza (I u III), oxcuasr yraepona (II u IV),
kpemuus (IV), azora u pochopa (IIT u V), cepst (IV u VI), cepuucras, cepras,
a30THCTas, a30THas, pochopHasi, yroapHasi, KpeMHHEBAsi KUCIIOTa U UX COJIN)
MIPOTHO3UPOBATH U XapAKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX
93 COCTaBA H CTPOCHUA, NPUMEHEHHE BEIECTB B 3aBUCHMOCTH OT HX CBOHCTS,
BO3MOKHOCTh IPOTEKAaHUS XHUMHUYECKUX MPEBpPALIEHUNA B Pa3IMUYHBIX
YCIIOBHSX
10 YMeHHe COCTaBIISITh MOJEKYJISIPHbIC M MOHHBIE YPaBHEHUS PEAKIUid, B TOM
YyucIe:
10.1 peaxiuiit HFOHHOTO OOMeHa




10.2

OKHCIHUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOIINX XUMHYECKHE CBOWCTBA HM3YYEHHBIX KIaccoB (TPyII)
HEOPraHUYECKHX BEILECTB

10.4

IMOATBCPKAAOIMNX T'CHETUYCCKYIO B3AaMMOCBA3b MCXKIY HUMU

11

YMeHnue BIYUCIATH (IPOBOAUTH PACcU&Thl):

11.1

11.2
11.3

11.4

OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYHO MacCChbl BEIIECCTB, MAaCCOBYIO
JOJI0 XUMHWYCCKOI'0 3JICMCHTAa B COCAMHCHUHN

MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpE,
KOJIMYECTBO BELIECTBA U €r0 MACCy, 00BEM I'a30B

[0 YPaBHEHHUSIM XUMHUYECKUX PEAKUUM U HAXOAUTH KOJIMYECTBO BEILECTBA,
00BEM M Maccy peareHTOB WK MPOJYKTOB PEAKIUU

12

12.1

Brnanenue (3HaHNE OCHOB):

OCHOBHBIMH METOAAMH HAYYHOTO TIO3HaHUS (HAOIIOAEHUE, H3MEpEeHHeE,
HKCHEPUMEHT, MOJEIMPOBAHUE) MPU H3YYEHUM BEIECTB M XMMHUYECKHX
SABJICHUI; yMeHHE chopMynupoBaTh HpoOIeMy U MPEUIOKUTh MyTH €&
peuieHus

12.2

12.3

13

Oe3omacHON pabOThl ¢ XMMHUYECKUMH BEILECTBAMHU, XHMHUYECKOW MOCYIOU U
1a00paTOPHBIM 000PYIOBaHHEM

npaBuUjiaMyd 0€301MacCHOTO OOpalleHusi C BEIIECTBAMH, HCIOJb3yeMbIMU B
MOBCETHEBHOM KU3HU, IPABUIIAMU TTOBEICHUS B LIEJIAX COCPEKEHUS 3I0POBbS
U OKpYXalolled TMpPUPOIHON cpeibl; TNOHMMaHuE Bpeaa (OMacHOCTH)
BO3JICHCTBUSI HAa JKUBBIC OPraHU3MBI OIPEICIEHHBIX BEIIECTB, CIHOCOOOB
YMEHBIIICHUS U MPEIOTBPAICHUS UX BPEIHOTO BO3CHCTBHUS

Hamumne IMPAKTUYCCKHUX HABLIKOB IINIAHUPOBAHUA W OCYHICCTBIICHUA
CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

13.2

13.3

13.4

W3ydeHHEe W OINuCaHue (U3MYECKHX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
(GU3NYECKUMU M XUMHUUYECKUMH SIBICHUSMM; OIBITHI, HWUIIOCTPUPYIOLIHE
MIPU3HAKH IPOTEKAHUSI XUMUUYECKUX peaknuit

H3yYeHHEe CIIOCOOOB pas3feicHHs cMecei

MIOJIy4E€HUE KHUCJIOPOJAa W M3YyYEHHUE €ro CBOMCTB; IOJIY4EHHE BOIOPOAA U
U3y4EHUE €ro CBOWCTB; IOJYYCHUE YIVIEKUCIIOIO Ta3a U U3Y4YEHHUE €ro
CBOMCTB; ITOJIy4YEHUE aMMHaKa U U3y4E€HHE €r0 CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU J10JIEH PACTBOPEHHOTO
BELIECTBA

13.5

13.6

13.7

MIPUMEHEHHE MHJIMKATOPOB (JJakMyca, METHWIIOpaHXa 1 (eHonpranenHa) ans
OTIpeJIeNIeHUs XapaKTepa Cpebl B paCTBOPAX KUCIOT U MIEIOYeH

HUCCIICAOBAHHUEC W OIIMCAHHC CBOWCTB HCOPraHM4YCCKUX BCHICCTB PA3JINMYHBIX
KJIACCOB; N3YYCHUC B3aHMOHeﬁCTBHH KHUCJIO0T ¢ ME€TaJUIaMH, OKCUJaMH MCTAJLJIOB,
PaCTBOPUMBIMHU U HEPACTBOPUMBIMHW OCHOBAHHUAMH, COJIAMH, TIOJTYYCHHE
HEPaCTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHME OJHOro McETajyia APYruM us
pacTtBOpa COJIM; HCCICIOBAHUC aM(I)OTCpHLIX CBOWMCTB T UAPOKCUI0B
AJIIOMHMHHUA U TMHKa

PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COCI[HHCHPIfI»; ((QHGKTpOJII/ITI/I‘{CCKaH JUCCOLIM AL,
«Baxaeinme HEMeTalllIbl U UX COCOAUHECHUA», «Baxneimme MeTaUIbI U UX
COCOIUHCHU A

13.8

XUMHUYECKHE OKCIEPUMEHTHI, WJUIIOCTPUPYIOLINE TPHU3HAKK TMPOTEKAHUS
peakiuii HOHHOTO OOMEHa; Ka4yeCTBEHHBIE PEaKIMH Ha TPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HMOHBI: XJOPHJI-, OpOMMI-, HOOUI-, CyIabdaT-, Gocdar-,




KapOOHaT-, CUJIMKAaT-aHUOHBI, THJIPOKCH/I-UOHBI, KATUOHBI aMMOHMSI, MarHus,
KaJIbLIMsl, AIFOMUHUS, Kelesa (2+) u xkenesa (3+), meau (2+), nuHKa

14 YmMmenue:

IpECACTaBIATE PE3YJIBTAThI OKCIICPUMCHTA B (bOpMe BbIBOAOB, J0Ka3aTCIbCTB,

14.1
rpaduKOB U TaOJHII U BBISBIISTH SMIHPUIECKHE 3aKOHOMEPHOCTH

yCTAQHABJIMBATh CBS3M MEXAY pEaJbHO HAOIIOJACMbIMU XUMHYECKUMHU
14.2 SBJICHUSIMH ¥ IIPOIECCAMH, MPOHCXOMSIIMMU B MaKpo- ¥ MHKPOMHPE,
OOBSICHATh IPUYUHBI MHOTO00PAa3Hsl BELIECTB

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kox @ IIpoBepsieMblii 3JIEMEHT COJePKAHUA

1 [TepBoHauaJIbHBIE XUMUYECKUE TTOHATHUS

1.1 Uucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: cMeceit

12 ATOMBI 1 MOJIEKYJIbl. XUMHUUECKHE 3JIeMEHThI. CHMBOJIBI XUMHUECKHX JIEMEHTOB.
[IpocTble U CIOXKHBIE BELIECTBA.

13 Xumudeckas popmyina. BaleHTHOCTh aTOMOB XUMHYECKHX 3JIeMEeHTOB. CTeTeHb
OKHUCJIEHUS

14 3aKOH MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCUTEIbHAsS

) MOJIEKYJIsIpHas Macca. MaccoBast 10JIsl XUMHYECKOTr0 3JIEMEHTA B COEAMHEHUHN

15 KonunuectBo BemectBa. Moinb. Mosnsipaast macca. Monsipabiii 00bEM ra3oB.
B3anMocBs3b KOIM4ecTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA

16 Pu3nuecKre U XUMUYECKHE SIBJICHUSA. XMUMUYECKAs peakius U e€ NpU3HAKHU. 3aKOH
COXpaHEHUsI MAaCChl BEUIECTB. XMMUYECKHE YPABHEHUS

2 [Iepnonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMUYECKUX d1eMeHToB [[.1.
MenpeneeBa. CTpoeHHe aTOMOB
[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX deMeHTOoB J[. 1.

2.1 Menpneneesa. Ileproabl u rpymnmnsl. @U3HYECKH CMBICIT OPSAIKOBOIO HOMEpa, HOMEPOB
MEePUO/Ia U TPYIIIBI 3JIEMEHTA
Crpoenne atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTponsl. CTpoeHue

2.2 ANEKTPOHHBIX 000J0YEK aTOMOB TIepBbIX 20 XUMUUECKHX deMeHToB [lepuonnyeckoit
cucremsl [.11. Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX

23 MIEPUOJIOB, Kallusl, Kalblus (pagnyca aTOMOB, JIEKTPOOTPHUIIATEIHLHOCTH,

' METAININYECKUX U HEMETAJUIMYECKUX CBOWCTB) U UX COECMHEHHUM B COOTBETCTBUU C

IIOJIOXKEHUEM JJIEMEHTOB B lleproanyeckoi cucteMe U CTpPOEHUEM UX aTOMOB

3 Crpoenue BeniecTBa
Xumundeckas cBsi3b. KoBajeHTHas (TONspHAst U HEMOJSPHAs) CBS3b.

3.1 DJIEKTPOOTPHULIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. MloHHAas cBs3b. MeTamnnueckas
CBA3b

39 TI/InuLI KPUCTAJUIMUECKUX PEMIETOK (aTOMHaH,uI/IOHHE.l‘.}I, MeTallTndecKas), 3aBUCHMOCTD
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H

4 Baxneiiiue npeacTaBuTeI HEOPraHMUECKUX BemlecTB. HemeTamibl 1 X coeIMHEHUSI.
Metaiutbl U UX COEAMHEHUS
Krnaccudukanys u HOMEHKIIaTypa HEOPraHUYECKUX COeIMHEHUI: OKCHJIOB

41 (coneoOpasyroriye: OCHOBHBIE, KUCIOTHBIE, aM()OTEPHBIE) U HECOJICO0PA3YIOIIHE;
OCHOBaHUH (1IENOYH U HEPACTBOPUMBIE OCHOBAHMUS); KUCIIOT (KUCIOPOICOAEPIKALIUE U
OeCKUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPeTHUX U KHCIIBIX )




4.2

duznyeckne 1 XUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPO/IA, XJIOPa,
KHCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

4.4

4.5

du3znuecknue U XUMHUUECKHE CBOMCTBA MPOCTHIX BCIICCTB-MCTAJIJIOB: JINTUSA, HATPUA,
KaJIus, Mardus v KaJlbluda, aJJOMUHUS, KCJIC3a. BHGKTpOXI/IMI/I‘IeCKI/Iﬁ paa HaHpH)I(CHPII;’I
METAaJlJIOB

dusnueckue U XUMUYECKHE CBOMCTBA BOJAOPOIHBIX COSAMHEHUI HEMETAIIOB:
XJIOPOBOIOPOIa, CEPOBOAOPO/IA, AMMHAKA

dusnueckre 1 XMMUYECKHE CBOMCTBa okcuaoB HemeTaiioB: cepsl (IV, VI), azora(ll, IV,
V), docdopa(Ill, V), yraepona(ll, IV), kpemausa(IV). [TonyueHne okcuaoB HEMETAIOB

4.6

4.7

4.8

Xumudeckre cBorcTBa OKCHI0B: MetauioB IA—IIIA rpymm, uaka, meau(Il) u sxxeneza(ll,
I). ITony4yeHune okcua0B METAIIOB

XUMHUYECKHE CBOMCTBA OCHOBAHUN U aM(POTEPHBIX TUAPOKCUIOB (Ha MpUMeEpe
THIPOKCHUIOB AIIOMUHUS, kKele3a, HuHKa). [lomyuenne ocHoBanuii 1 aMm(pOTEpHBIX
T'HJIPOKCHUJIOB

OO0ure XMMUYEeCKHe CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOJOPOIHOM,
CEpHUCTOM, CEpHOH, a30THOH, hochopHOil, KpeMHUEBOMH, yronbHoi. Ocodbie
XUMHUYECKHAE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KucaoT. [lonyyenue
KHUCJIOT

4.9
4.10

OObmue xuMHUYeCKue CBOMCTBA cpenHux coneil. [lomyuenue comeit

[Tonmyyenue, cobupanue, pacrio3HaBaHUE BOAOPOAA, KUCIOPO1a, aMMHUAKa, YTIEKHCIOTO
rasza B JlabopaTopuu

4.11
4.12

5.1

5.2

5.3

54

[Tonydyenne amMmmuaka, CEpHOM U a30THON KUCJIOT B IPOMBIIUIEHHOCTH. OO0IIHe Crioco0bI
IIOJIYYEHUSI METAJIIOB

['eneTnueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN

XUMUYECKUE PEAKIINU

Krnaccudukanus XUMHYECKUX PEaKIHA 10 Pa3IMIHBIM IPU3HAKAM: 110 YHCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY P GEKTY, 0 U3MEHEHHIO CTEeTIeHEeH
OKHCJICHUSI XUMHUYECKUX DJIEMEHTOB

TemnnoBoii 3¢ (hekT XuMUUeCKol peakinu, TEPMOXUMHUUYECKHE YPaBHEHUS. DK30- U
SHJIOTEPMUYECKUE PEAKIUU. TepPMOXUMHUECKUE YPABHEHUS
OKHCIUTENTEHOBOCCTAHOBUTENbHBIE peakiiu. OKUCIUTENN U BOCCTAHOBUTEH.
[Iporieccrl OKMCIEHHS U BOCCTAHOBJICHHsI. DIIEKTPOHHBIN OamaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus 37eKTpOIUTUYECKON quccoranuu. KaTnoHsl, aHUOHBI. DIEKTPOIUTHI U
HeNeKTPoNuThl. CUITbHBIC U clla0ble 2NeKTPoIuThl. CTeneHb AUCCOIHAINH

6.1

Peakiiun noHHOTO OOMeHa. Y CIIOBHS IPOTEKAHUS PeaKkIMii HOHHOTOo 0OMEHa, TIOJIHbIE U
COKpAILlEHHBIC HOHHBIE YPABHEHUS PEaKIINN

XHMHS ¥ OKpYKarolas cpena

BemecTBa 1 MaTepuaisl B IOBCEAHEBHON XKU3HU YeI0BEKa. be3omacHoe HeIonb30BaHUe
BELIECTB U XUMUUECKHX peakluii B 1aboparopuu u ObITy. [lepBast momors npu
XUMHUYECKUX 0’KOraX U OTPABIICHUSX

6.2

6.3

XUMHUYECKOE 3arps3HEeHUE OKPYKaIOIIeH cpebl (KUCIOTHBIE TOXKIH, 3arps3HEeHNe
TIOYBBI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI ero npeaoTBpaiieHus [IpeaenpHas gomyctumas
koHneHTpanus Bemiects ([11K). Pons XxuMuu B pellieHH# SKOJIOTHYECKHUX TPoOIeM.
VYcunenue napHuKoBOTo 2 (dexTa, pa3pyIieHrne 030HOBOTO CIIOS

[Ipumenenue cepsl, a3ota, hochopa, yriiepoaa, KpeMHHUS U UX COSAUHEHUN B OBITY,
MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIBCKOM X03sicTBE. [I[puMeHeHe MeTamioB U
CIUTIaBOB (CTajlb, UYTYH, JIOPATIOMUHHMI, OpOH3a) B OBITY ¥ MPOMBIIUIEHHOCTH UX
coeaunenuil. [louaTHe 0 KOPPO3UN METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT
KOppo3uu




[IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB (yroiib, MPUPOIHBINA ra3, HEPTH), MPOAYKTHI UX

04 nepepaboTku (0€H3MH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH
IlepBoHaYaIbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSMMHEHMSAX yrieposa

6.5 (MeTaH, 9TaH, STUJICH, alleTUJIEH, ATaHOJ, TJIMLIEPUH, YKCycHas kucioTa). [TousTue o
OMOJIOTMYECKY BaXKHBIX BEIIECTBAX: KHUPAX, OeNIKax, yriIeBOAaX — M MX POJIU B )KU3HH
YeJIoBeKa

7 Pacuérsr:

7.1 1o hopMysaM XUMMHYECKUX COCAMHEHUM

7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMUYECKHM YPaBHEHHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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