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IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 0011IeT0 00pa30BaHuUs COCTABICHA HA OCHOBE
TpeOOBaHWIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON NPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, mnpenacraBieHHbIx B PI'OC OO0, a Takxke pabodeid MNporpaMmbl
Bocriutanus ' BOY «IIKOJIA Ne72 I'.O. JJOHELK».

[Iporpamma 1o XuMUM JHa€T NPEACTABICHUE O LEJAX, OOImel cTpaTeruud oOy4yeHus,
BOCIIMTAHUA W Pa3BUTHsS OOY4YaIOIIUXCS CpPEACTBAMHU Yy4eOHOro NpeaMeTa, yCTaHaBIUBAET
o0s3aTeNnbHOE MPEIMETHOE COJepKaHUe, MPelycCMaTpUBaeT paclpeiielieHue ero Mo Kjaccam U
CTPYKTYpUPOBAaHHUE I10 pa3fesiaM U TeMaM IPOrpamMMbl 110 XUMHH, OIIPEAEISAET KOJINYECTBEHHbBIE
Y KQUECTBEHHbBIE XapAKTEPUCTUKU COAECPHKAHUSL, PEKOMEHYEMYIO [10CJIE0BATEIbHOCTD U3YUEHUS
XUMHH C YYETOM MEKIIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUaronxcs, OnpeeisieT BO3MOKHOCTH MPEAMETa JIJIs peau3alun
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTENbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOT0 0011ero obpa3oBaHusi, a TaKke TPeOOBaHUI K pe3yibTraTaM OOy4YeHHS XUMHH Ha
YpOBHE IIeJiell U3Y4eHHUs MPEeJAMETa U OCHOBHBIX BUIOB y4eOHO-ITO3HABATEIBHON AESITEIbHOCTU
00ydJaromerocs 1Mo OCBOCHUIO y4eOHOTO COIePKAHUS.

3HaHuE XUMUU CIYKUT OCHOBOM 1151 JOpMUPOBAHUS MUPOBO33PEHUS 00YUaIOIIEerocs, ero
NpeCTaBICHUN O MaTepUAILHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOpMUpPYEMbIe XUMHEH
MPEJICTABICHHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 BOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTSIX
pemieHus Ta00albHBIX MpPOOJeM YCTOWYMBOTO pPa3BUTHUSL UEJIOBEYECTBA — CBHIPHEBOI,
HHEPTeTUUECKOM, MUIEBON U 3KOJIOrHYecKOi 6€30IacHOCTH, MPOOIEM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

® CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH JUIsl caMOpa3BUTHA U (POpMUpPOBAHHS
KYJBTYPBI JINYHOCTH, €€ 0011ei 1 (PyHKIIMOHATILHON IPaMOTHOCTH;

® BHOCUT BKJIaJ B (OPMHUPOBAHHWE MBIIUICHUS M TBOPYECKHX CHOCOOHOCTEH
00y4aromuxcsi, HABHIKOB UX CaMOCTOSITEIbHON y4eOHOMN AESITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U
UCCJIEIOBATENILCKUX YMEHUI, HEOOXOMUMBIX KaK B IIOBCEAHEBHOM JKU3HHM, TaKk M B
npohecCHOHANEHOU e TEIIbHOCTH,

® 3HAKOMUT CO creuu(UKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI 1I€TOCTHOTO
B3IJIA]a HA €MHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYaIOLUXCS;

e crnocoOcTBYeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 93KOJOIMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHbIC HampaBiieHUs B OOYYCHHH XUMHH OOCCIECUYMBAIOTCS CIEIM(PUKON COMep KaHMs
y4eOHOTO MpeMeTa, KOTOPBIN SBISIETCS MeJarorn4ecky alaTHPOBAaHHBIM OTpaskeHHEM 0a30BOi
HAyKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPHUEHTUPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUN XUMUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IIOHATUH OPraHUYECKON XUMUH.

CtpykTypa copepkaHusi IpOrpaMMBbl 110 XMMUU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ usydeHuro. ConepaHUE CKIAAbIBAETCS W3 CHCTEMBI MOHATHM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBl TMOHATHH O XuUMHYeCKOH peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 IPHUHLHUITY IOCJIEJOBATEIbHOIO PA3BUTHs 3HAHWM Ha OCHOBE
TEOPETUYECKUX MIPEICTABICHUN Pa3HOTO YPOBHS:



® ATOMHO-MOJIEKYJIIPHOI'O yUEHUS! KaK OCHOBBI BCEIO €CTECTBO3HAHMS,

e [lepuonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

® YYEHMS O CTPOEHUM aToMa U XMMUYECKOM CBS3H;

® TIIpe/CTaBICHUI 00 ANMEKTPOIUTUIECKOM TUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPAacCMaTPUBAIOTCSI Ha OCHOBE JMIMPUYECKU IOIYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIEOBATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJHSS
(GyHKIIM OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEHN MPaKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMmbl MO XHMHUH CIIOCOOCTBYET (DOPMHUPOBAHMIO IPEACTABICHUS O
XMMHYECKOM COCTaBJSIONIEH HAy4YHOM KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MpPUPOAbI,
[EHHOCTHOTO OTHOIIIECHHUS K HAYYHOMY 3HAHHUIO M METO/aM MO3HaHUA B Hayke. M3yueHne xumuu
IPOMCXOIUT C MPUBJICUCHNEM 3HAHHI U3 paHee U3YUCHHBIX YUEOHBIX MPpeaMeToB: «OKpy Karomuni
Mup», «bronorus. 5—7 knaccel» U «DuU3uKa. 7 Kiacey.

[Ipu n3ydyeHnr XuMuu NporucxXouT GopMHUpPOBaHKE 3HAHUI OCHOB XUMUYECKON HAYKH KaK
00J1acTh COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON NESTEIBHOCTH YelIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajauya y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHHUU
CHCTEMBbl XMMHUYECKUX 3HAHUH — BaXXHEUIMX (DAKTOB, MOHSATUH, 3aKOHOB M TEOPETHUYECKUX
MOJIO)KEHUHM, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKu, B
MPUOOIIEHNN K HaAyYHBIM METO/IaM MMO3HAHUS NP U3yYCHHUH BEIIECTB U XUMUYECKUX PEaKlui, B
GbOpMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIBHBIX YMEHUH HM HUX TNPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHON U yueOHO-HCCIIeIOBATEIBCKOM 1eATeIbHOCTH, OCBOCHUH TPaBMII 0€30MacHOTO
oOpalieHus C BEIECTBAMHU B IIOBCEIHEBHON KH3HH.

[Ipn u3yyeHHM XMMHUU Ha YpPOBHE OCHOBHOTO O0IIEro 0Opa30BaHUSI BaXXHOE 3HAYCHHE
npuoOpey TaKue 1eH, Kak:

¢ (opMHPOBAHNE UHTEIEKTYAIbHO Pa3BUTON TMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHHATHIO DEUICHWH, CIIOCOOHOM aganTupoBaThCs K
OBICTPO MEHSIOIIMUMCS YCIIOBUSM KU3HHU;

® HaMpaBJIECHHOCTh OOYUEHHUS Ha CHCTEMAaTHYecKoe MpHOOIIeHHe OOydYalomMXCs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEIbHON  JI€ATENbHOCTH, HAyyHbIM  METOJAaM  IIO3HAHUS,
GOpPMHUPYIONTUM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K XWUMHUHU, OOCCIEYCHHE YCIOBHUH,
CIOCOOCTBYIOIIUX TMPHUOOPETEHNIO OOYYAIOIIMMUCS ONBbITa Pa3sHOOOpa3HOW JeATEIHLHOCTH,
NO3HAHUSI W CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUM), HMEIOLINX
YHHUBEPCATbHOE 3HAUEHUE JUUIS PA3JIMYHBIX BUJIOB A€ATEIbHOCTH;

¢ (hopMmupoBanue o01mIeH PyHKIIMOHAILHOHN U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
Yrciie yMEHUH OOBSICHATH U OIICHUBATh SIBJICHUS OKPYKAIOIIET0 MUPA, UCTIONb3Ys 3HAHUS U OTIBIT,
MOJTy4YE€HHBIE MPH U3YyYEHUU XHUMHUHU, MPUMEHATh UX MPH PEHIeHUH MpoOJieM B MOBCEIHEBHOMN
YKU3HU U TPYJIOBOM JIEATEIBHOCTH;

e ¢opMupoBaHHe Yy OOydYaIOIIUXCS TYMAHUCTHUYECKMX OTHOLICHHM, MOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUM Ui BBHIPAOOTKU HKOJIOTUYECKU 11EJIeCO00pa3HOro MOBEACHUS B
OBITY M TPYAOBOHM MAEATEIBHOCTH B IENIAX COXPAHEHHUS CBOETO 3JI0POBbSI U OKpY’KaloIIen
IIPUPOJHOM CPEIbI;

® pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MPO(HIISI ¥ HAMPABIEHHOCTH JAAJIbHEHUIIIET0 00yUYeHUS.



OOmiee ynciI0 4acoB, OTBEAEHHBIX I U3YyYCHHs XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHmus, cocTaBiseT 136 gacos: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHA

[Ipenmer xumuu. Ponb XMMUM B KU3HU 4YEJIOBEKAa. XHUMHUS B CHUCTeME HayK. Tena u
BelecTBa. Gusnyeckre cBOCTBA BelleCTB. ATperaTHoe cocTosiHue BeniecTB. [lonsiTue o Merogax
nmo3HaHMUs B XUMUU. YucTele BemecTBa U cMecu. CriocoObl pasieieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHMHYECKHE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKHUX SJIEMEHTOB.
[IpocTble u cioXxHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAs aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBast 1011 XUMHAYECKOI0 3JIEMEHTA B COEMHEHUH.

KomuuectBo BemiectBa. Monb. MonsipHas Macca. B3anmocBsA3b KOJIMYECTBa, MacChl U
Yrcia CTPYKTYPHBIX €JMHUI BemecTBa. PacuéTsl o hopmynamM XUMUYECKHX COCAMHEHUM.

dusnyeckue U XUMHUYECKUE SBJICHUSA. XUMHUYECKass peakuus U e€ NpU3HAKu. 3aKOH
COXpaHEHMs MAacChl BEIIECTB. XUMuieckue ypaBHeHus. Kinaccudukanus XUMHUYECKUX peakiui
(coemuHeHUs, pa3IoKEeHHsI, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCY/I0H, MpaBumiaMu paboThl B JabopaTopuu M npuémMamu
oOpareHusi ¢ J1abopaTopHBIM O00OpPYAOBAaHHEM, M3YYCHHE M OMUCAaHWE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIICCTB, HaOM0IeHne (pr3nueckux (TUIaBiIeHUE BOCKA, TasSTHUE JIba,
pacThpaHue caxapa B CTYIIKE, KMUIIEHHE U KOHAEHCALUS BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBAaHUE MEHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mefla ¢ KUCIOTOM) SIBJICHUH, HAOI0JICHHUE 1
OINMCaHNe NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnii (pa3ioxkeHne caxapa, B3auMOIeCTBHE
CEepPHOM KHUCJOTHI C XJopuaoMm Oapus, paszioxkenue rugapokcuaa memu (II) mpu HarpeBanuw,
B3anMoJIeiicTBHE *kelne3a ¢ pactBopoM coiu meau (II), n3ydenune cnocoOoB pasaeseHus: cMecei:
C TOMOIIBI0 MarHuTta, (UIBTPOBAaHUE, BHITAPUBAHUE, TUCTHILIIAIMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU IMOBAPEHHOU COJM, HAOJIIOACHHE M ONMUCAHHE PEe3y/IbTaTOB MPOBEICHUS
ONbITAa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(IIIapoCTepKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKUX BeLeCTB

Bo3nyx — cmechk razon. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U MPOCTOE BEMIECTBO.
Haxoxxnenue kuciopoja B mpupoje, GU3ndecKue 1 XUMHIECKHUE CBOMCTBA (PEaKIIUu TOPECHHUS).
Oxcunpl. Ilpumenenue xucimopona. CrocoObl TONy4deHHs KHUCIOpoJa B JabopaTopuu H
NpoMBIIIIeHHOCTH. KpyroBopot kucinopoga B mpupozge. O30H — amioTpornHas Moaudukamnus
KHCJIOPOJa.

TennoBoli >(PdekT XUMHUECKOW peakIuu, TEPMOXUMHYECKHE YpaBHEHUS, OK30- H
OHIOTEPMUYECKUE peaKkUMU. TONIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCHIICHUE
HNapHUKOBOTO P QeKTa, pa3pyluIeHre 030HOBOT'O CIIOS.

Bomopon — »nemeHT M mpoctoe BemecTtBo. HaxoxzaeHnue Boxopoga B HpUPOJE,
duznyeckue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI ofyueHus. Kuciotsl u comnu.

MossipHblii 00bEM Ta30B. PacuéTbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boxa kak pactBoputens. PactBopbl. HacwlmeHHble 1
HEHACBIIICHHBIE PACTBOPHI. PacTBOpUMOCTh BellecTB B BoJe. MaccoBasi J0Js BELIECTBAa B
pactBope. XuMHUUYecKue CBOMCTBAa Bonbl. OcHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHCTKA
MPUPOTHBIX BOJI.

Knaccupukanus neopranmueckux coenmHeHuid. Oxcuapl. Knaccudukanus OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCIIOTHBIE, aM(poTepHBIe) U HeconeoOpasytomue. Homenkmarypa
oKkcu0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHrne oKCuaoB.

OcnoBanus. Kiaccupukanust OCHOBaHMHA: INENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. du3ndeckue U XHMHUYECKHE CBOMCTBAa OCHOBaHUU. llomydenwue
OCHOBaHUM.

Kucnorel. Knaccudukamus kucinor. Homenkmnarypa kucinor. @usnueckne 1 XUMHIESCKUE
cBoricTBa KUCHOT. P aktuBHoctu metamuioB H. H. bekerosa. [lomyuenue kucior.

Comu. Homenknatypa coneil. duznueckue U XuMu4eckue cBoiictsa coseid. [lomydenne
COJIEH.

['eneTnueckas cBA3b MEXKIy KJIIACCAMH HEOPTaHUYECKUX COECTUHEHUM.

Xumuueckuii IKcnepumenmn:

KayeCTBEHHOE OIPEICIICHNUE COJIEpyKaHUs KHCIOopoaa B BO3AyXe, OJydeHrne, COOMpaHue,
pacno3HaBaHMEe M HM3YyYEHHE CBOMCTB KHUCIOpOJa, HAOIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TopeHus (moxkapa), O3HAaKOMIIEHUE C
o0Opa3llaMi OKCHJIOB M OINHMCAHUE HMX CBOWCTB, MOJy4eHHE, COOMpaHWE, pPaclO3HABaHUE H
U3Yy4eHHE CBOWMCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO MCIIOJI30BaHNUE BHICOMATEPHAIIOB), HAOIIOACHIE 00pa3Il0B BEUIECTB KOJIUISCTBOM |
MOJIb, HCCIIEIOBaHUE OCOOEHHOCTEH PpACTBOPEHHUS BEIIECTB C PAa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PAacCTBOPEHHOTO BEILECTBA,
B3aUMOJICCTBUE BOJABI C MeETaUIaMU (HATpUEM U KajblueM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIEJOBaHUE OOPa3[0OB HEOPTaHMYECKHUX BEIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOpAaX KHUCIOT U ILEJOYell, u3ydyeHue
B3auMozeiicTBus okcuaa Meau (II) c pacTBOpoM cepHO KMCIOTHI, KUCIIOT C META/NIaMH, peakLuit
HENTpaau3aluy, oJy4eHUEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJJHOTO METaljla APYTUM
U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad O TeMe «BaxHedmme Kiaccsl
HEOPTraHWYECKUX COECTUHEHUI.

Ilepuoanyeckuit 3akoH u Ilepunoanueckasi cucreMa xumudeckux djiemenros /. U.
Mengeseesa. Ctpoenne aToM0B. XMMH4YeCKasl CBSI3b. OKHMCJIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

[lepBbie mONBITKH KIacCU(PUKAIIN XUMUYECKUX 3JIeMEHTOB. [IoHATHE O rpyInax cCX0AHbIX
3JIEMEHTOB (IIE€JOYHbIE U IIEIIOYHO3EMETIbHBIE METAUIbI, FAJIOTeHbI, UHEPTHBIE ra3bl). DJIEeMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCHUIBI.

[lepuonuueckuii 3akoH. Ilepuonuueckas cucteMa XuMHYecKux »djemeHToB . U.
MenneneeBa. KoporkomepuoaHass W JMHHONIEpUOAHAs ¢opmbl [leproanyueckoid CHCTEMBI
xumuueckux asnemeHToB Jl. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HUECKH CMBICT
MOPSITKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. HM3orombel. OnekTpoHbl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEpBHIX 20 XUMHUECKUX dJeMeHTOB Ilepromnyeckoi cucTeMbl
. W. MenneneeBa. XapakTepUCTHUKAa XUMHYECKOTO DJIEMEHTAa II0 €ro IIOJOKEHHUIO B
ITepnonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAIIMYECKUX
Y HEMETAJUIMYECKUX CBOWCTB MO IPyNIIaM U EPUOIaM.



3nauenue Ilepuoguueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMHUYECKUX JIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. 1. 1. MeHaeneeB — y4€HbIl U IPasKJaHUH.

Xumudeckass  CBS3b. KoBanentnast  (momsipHass W HEMOJsSIpHAasi)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. FIOHHAsI CBA3B.

Crenenb  okuciieHHs. OKHCIHTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHUCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpa3lOB BEILIECTB METAUVIOB M HEMETAJJIOB, B3aUMOJEHCTBHE THMAPOKCHAA
LMHKAa C pacTBOpaMu KHUCJIOT W IIEJI0YEH, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTELHBIX PEAKIINI (TOpEeHUE, PEaKLIUK PA3JIOKEHUS, COSTUHEHHUS ).

Mesicnpeomemmnwie ceasu

Peanu3anus MexnpeaMeTHbIX CBA3EH MPU U3YYEHUH XMMHUH B 8 KIIacCe OCYILECTBIIETCS
yepes3 UCIOJIb30BaHNE KaK 00X €CTeCTBEHHO-HAYYHBIX OHATUM, TaK U MOHATHH, SBISIONIUXCS
CHUCTEMHBIMU ISl OTAEBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIC TOHSATHUS: HAy4YHBIM (DaKT, TUIMOTE3a, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, KJIaccu(uKalus, IepuoInIHOCThb, HAOII0AeHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE,
U3MEPEHHE, MOJEIIb, SIBIICHHE.

®dusuka: marepus, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJA, H30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYNA, DSJCKTPHUECKUN 3apsiji, BEMIECTBO, TENO, OO0BEM, arperatHoe
COCTOSTHHE BEIECTBa, ra3, (U3WYECKUE BEIUYHHbBI, €TUHHUIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3BE361, ColHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MHHEpaabl, TOPHBIC MOPOIBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMH4ecKasi peakius

Ilepnonnueckuin 3akoH. Ilepuommueckas cucrema xumuuyeckux osnementos J[. .
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kalus, KalbLUs W MX COCOUHEHHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEeHTOB B [leproanyueckoit cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BewniecTBa: BUABI XUMHUYECKON CBSA3M. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCJIMHEHHM, reHeTHYecKas
CBSI3b HEOPTraHUYECKUX BEIIECTB.

Krnaccudpukanus XuMHUYECKUX peakiuil MO pa3Iu4HbIM MPU3HAKaM (10 YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3D (PEKTyY, M0 H3MEHEHUIO CTENIeHEH OKUCIICHUS
XUMHYECKHX JJEMEHTOB, IO OOpPaTUMOCTH, IO VYYacTHUIO KaTamu3aropa). OJK30- H
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUUYECKUE YPABHEHHUS.

[TonsiTe o ckopocTn XUMU4ecKoil peakimuu. [loHaTre 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
katanuse. [IonsTue o xumMuueckoMm paBHOBecHH. DAKTOPBI, BIUSIOMIKNE HA CKOPOCTh XUMUYECKOU
pEeaKIMU U MOJ0KEHHE XUMUUYECKOTO0 PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBIE€HUE YPAaBHEHHU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIH30BAHIUEM METO/Ia AIEKTPOHHOIO OasiaHca.



Teopust PNEKTPOTUTUYECKON AUCCONUALMH. DIECKTPOIUTHI U HEIIEKTPOJUTHI. KaTHOHBI,
AHUOHBI. MexaHu3M JUCCOLMAIUU BEIIECTB C PA3IMYHBIMHU BUAMH XUMHUUYECKOU CBsA3U. CTeneHb
mucconuanuu. CUIbHBIE U cTTa0bIe SJIEKTPOIUTHI.

Peakiuu nonHOTO 0OMEHA. YCIOBUS MPOTEKAHUs PEAKIIM HOHHOTO OOMEHA, TIOJIHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NPEJICTaBICHUA 00 SJICKTPOIMTUYECKON Auccoruan. KadecTBEeHHBIE PEaKIMU Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BELIECTB —
METAJUIOB M HEeMeTauloB (rpadura W aiMmasa), CIOXKHBIX BEIIECTB (XJIOpuAa HaTpus),
UCCJIEIOBAHNE 3aBUCUMOCTU CKOPOCTH XHMMHYECKOM peakUuuu OT BO3JIECUCTBHUS PpPa3IMUHBIX
(bakTOpOB, UCCIETOBAHHUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUALUU
KHCJIOT, IIeJ04eil u coseil (BO3MOKHO UCIIOIb30BaHUE BUIEO MAaTEpUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKK TPOTEKAHUSl peaknuii MoHHOro obMeHa (0Opa3oBaHHME OCajKa,
BBIJICTICHHE Ta3a, 00pa30BaHHME BOJbI), OMBITOB, WUTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX peaklMidl (FrOpeHHe, peaklUuu pa3ioXKEeHHs, COSAUHEHUs), pacllO3HaBaHUE
HEOPraHWYECKUX BELIECTB C TOMOLIBI0 KAadyeCTBEHHBIX pPEaKUHUd Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTa/uibl M UX cOeIMHEHUS

OOmiasi xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne M (puU3MUEeCKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XVMMHYECKHE CBOMCTBA Ha MpHUMEpPE XJopa (B3aUMOJECHCTBHE C METalJIaMH, HEMETaJIaMH,
nienoyamu).  XjopoBoaopoa. ConsiHas KHUCIIOTa, XUMHUYECKHE CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. JleificTBrUe XJiopa U XJ0pOBOIOPO/Ia HAa OpraHU3M 4YelioBeKka. BaxHeiime XI0puibl
Y UX HAXO0XJCHHUE B IPUPOJIE.

OOmast xapakrepuctuka 3yeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTpPOCHHS AaTOMOB,
XapaKkTepHble CTerneHu okucieHus. CTpoeHne U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPONHbIE MOJIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepol. CepoBomopoj, CTpoeHue, (U3MYECKHe M XUMHUYEeCKHue CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMUYECKHE CBOWCTBA
(oOmmIpe Kak MmpeacTaBUTENs Kiiacca KUCIIOT U CrieluudecKue). XMMUIeCKUE PEaKilnuu, JIexkKalinue
B OCHOBE IPOMBIIIUIEHHOTO CII0C00a MOy4eHus: CepHOU KUCIOTHL. [IpuMeHeHne cepHOi KUCTOTHI.
Conu cepHOUl KHCIIOTHI, KauyeCTBEHHAas peakius Ha cynbdar-uoH. HaxoxnaeHue cepel u e
COCIMHEHUHN B IPUPOAC. XUMUUYECKOE 3arpA3HEHUE OKPYKAIOLIEH Cpeabl COCAUHEHUSIMU CEpbI
(KHCTIOTHBIE I0XKIH, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €r0 MpeI0TBPAIICHUS.

OO6mrast xapaktepucTtuka 3JIeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHHUA. A30T, paclpoCTpaHEHHE B NpuUpone, (QHU3UYECKHe U
XUMHUYecKre cBoricTBa. KpyroBopot a3zora B mpupojie. AMMUaK, ero GU3N4ecKrue U XUMHUSCKUE
CBOICTBa, Moy4YeHHe 1 nmpuMeHeHne. Comu aMMOHWSI, UX (PU3MUECKHe U XUMUYECKIE CBOMCTBA,
npuMeHeHrne. KauecTBeHHasl peakuysi Ha MOHbI aMMOHUS. A30THas KHUCIOTa, €€ TOJydeHHE,
bu3ndeckue W XHMMHYECKHE CBOMCTBa (OOIIME Kak TPEICTaBUTENS Kiacca KHCIOT |
cnenuduyeckne). Mcnonb3oBaHWE HHUTPATOB M COJIGH aMMOHHSI B KA4yeCTBE MHUHEPATBHBIX
ynoopenuii. XuMuueckoe 3arps3HeHHe OKPYXKAIoMIeH cpeabl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTpomHbie MOAU(PUKAINI
docdopa, buznveckue n xumudeckue cpoiictBa. Oxcun docdopa (V) u dpochopnas kucmnora,



bu3nYecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue (ocharoB B KadecTBe
MUHEPATBHBIX YIO0OPCHHIA.

OOmast xapakrepuctuka syeMeHTOB [VA-rpymnmel. OCOOEHHOCTH CTpPOCHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIECHHUA. YTJEepo/, alIOTPOINHbIE MOAUDUKAIINY, PacIpOCTPaHEHHE B
npupoje, Guzndeckue 1 XuMuIeckue cBocTBa. Ancopouus. KpyroBopot yriepoaa B mpupoze.
Oxcuapl yraepona, ux (pU3UUYEecKue U XMMUYECKHE CBOMCTBA, IEHCTBHE HA JKUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMBI, CBsI3aHHBIE ¢ okcuaoM yriepona (IV),
TUIOTE3a I100aIbHOTO TMOTEIUICHHUs KJIMMaTa, MapHUKOBBIA 3Q¢eKkT. YTonbHas KUCIoTa U eé
coiu, X (U3MYEecKHe M XHUMHUYECKHE CBOICTBa, MONydeHHEe U npumeHeHHe. KauecTBeHHas
peakuus Ha kKapOoHaT-MOHKI. Vcronk30BaHne KapOOHATOB B OBITY, MEAUITMHE, TPOMBIIIIICHHOCTH
U CEIIbCKOM XO3SICTBE.

[lepBoHayanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAUHEHMSIX yriepojaa
(MeTaH, 9TaH, STUJICH, alleTUJIeH, TAHOJ, TIULEPUH, YKCYCHas KuciioTa). [[pupogHbie ICTOYHUKI
YIJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), MPOAYKTHI UX NepepaboTKu (OEH3HH), UX POJIb
B OBITY ¥ HPOMBIIIICHHOCTH. [IoHSATHE O OMONOrMYecKH Ba)KHBIX BELIECTBAX: XKHUpax, Oenkax,
yriaeBolax — M HMX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usuueckne M XHUMHUYECKHE CBOWCTBA, MOJYYCHHWE M MPHUMEHEHHE.
Coenunenuss kpeMHusi B npupone. OOmme mnpexacraBineHuss o0 okcune kpemuws (IV) u
KpeMHHEBOM KucioTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIICHHOCTH. BaskHelme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpoGnemsr
0€30I1aCHOT0 MCIIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpa3loB HEOPraHMUYECKUX BEIIECTB, CBOWCTB COJISTHOM KHUCIIOTHI, IPOBEICHHE
KayeCTBEHHBIX PEaKklUil Ha XJOPUA-WOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakarolmue (U3NYeCKue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHWE C OO0pa3laMH XJIOPUIOB (TAIIOTCHUIOB),
O3HAaKOMJICHHE C oOpaslaMu cepbl U €€ COeAMHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAONIOJCHWE Tmporecca OOyriauBaHMs  caxapa MO JACHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3yY€HHE XUMHUYECKUX CBOMCTB pa30aBIeHHOW CEpHOM
KUCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiuu Ha cynb(paT-WOH M HAOIIOJeHHE NMpHU3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (PU3WYECKUMH CBOMCTBAMHU a30Ta, ¢ochopa M MX COCTUHEHUU
(BO3MOXHO HCTIOJB30BaHUE BUIEOMATEPHAIIOB), 0OpasiamMu a30THBIX B (OCHOPHBIX yI0OpEHUI,
NoJy4YeHue, coOupaHue, paclo3HaBaHWE M UW3yYeHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHUS U (ocaT-uoH U U3yUCHHE MPU3HAKOB UX NMPOTEKAHMUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB), H3Y4YEHHE MOJeNed KpUCTAIMYECKUX peIEToK anMasa, rpadura,
¢ymnepena, 03HAKOMIJIEHHE € MTPOLECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MOIy4YeHUE, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB
VIJIEKUCIIOro Tra3a, MpOBEJCHHE KAauyeCTBEHHBIX peakiuuil Ha KapOOHAT M CHUJIMKAT-HOHBI U
U3y4eHHE TMPHU3HAKOB UX TMPOTEKAHMs, O3HAKOMJICHHE C TPOAYKLUHMEH CHIMKATHOU
MPOMBILIUIEHHOCTH, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHelne HemeTauibl U UX
COETUHEHUS .

MeTtanabl M UX COeIMHEHUS

OOmiasi XapakTepUCTUKa XHMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU MX
nosioxkenus B Ilepuonnueckoi cucreme xumudeckux snemeHTos . . Menaeneesa u crpoeHus



atroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBSI3b M METAIMYECKas KpHUCTaJUIMYecKast
pemérka. OJIEKTPOXUMHUYECKUI psAl HanpsyKeHUH MeTauioB. PU3MYecKMe M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmue crmocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3un. CIuiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[[lenounble MeTaiIbL: IONIOKEHKE B [lepuoauyeckoil cucTeMe XUMHYECKUX JIEMEHTOB /1.
N. MengeneeBa, CTpOCHUE UMX aTOMOB, HaXOXKJIE€HHE B mnpupoje. PU3NYECKUE U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kayus). OKCHUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[[lenouyHo3eMenpHBIE METAJUIBI MAarHuii M KaJlblUi: MojoxxkeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHE B
npupoae. OU3nyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kaiblusa. BakHelime coeauHeHHs
KaJIbIHs (OKCHI, THAPOKCU, COJH). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHECHUSI.

AmoMuHuii: nonoxenue B llepmonnueckoil cucreMe xumuueckux siemeHtoB JI. .
Mengeneesa, CTpOEHHE aTOMa, HaXOXJAEHUE B npupoae. PU3NYEeCcKUe U XUMUYECKHE CBOKMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THAPOKCH/IA ATFOMUHHMS.

Kenezo: mnonoxenne B Ilepromnueckoid cucremMe XUMHUYECKHX »djieMeHtoB J[. .
Mengeneesa, CTpOEHHE aTOMa, HaXOXJAEHUE B npupoae. PU3nYecKue U XUMUYECKHE CBOKMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu kenesa (II) m xemesa (III), ux cocras, cBolcTBa U
MOJTy4YEHHE.

Xumuueckuil Ixcnepumenm:

O3HaKOMJICHHE ¢ o0OpasllaMd METajlIOB U CIJIABOB, MX (PU3UYECKHUMH CBOWCTBAMU,
U3Y4YEHUE PEe3yIbTaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIOJIb30BAHUE BHIEOMATEpPHUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHJIA KaJIBIUs M HATPHUS C BOJOU (BO3MOKHO HCITOJIb30BAaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHWE CBOMCTB JXECTKOW BOJBI, IpoOIleCcCa TOPECHHs Keje3a B
KHCIIOpOoJe  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BUJIEOMATEPHANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKLMi Ha MOHBI: MarHus, Kalblus, AIIOMUHUS, LMHKa, xene3a (I1) u xenesa
(I1T), memu (1), HaOmrOeHWE M OMHMCAHUE TPOIIECCOB OKPAIMBAHMS TIJIAMEHU MOHAMU HATPUS,
KaJIisg ¥ KaibIUs (BO3MOXKHO HCIIOJB30BAaHHUE BUICOMATEPHAIIOB), UCCIeAOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS M THAPOKCHU]IA [IMHKA, PEHICHUE SKCIEPUMEHTANBHBIX 3a7a4 10
TeMe «Bakaeuimne MeTaJluIbl U UX COSTUHCHUS.

XuMHUSA U OKPYKAKIIAs cpeaa

BemectBa 1 Matepuanbl B TOBCEAHEBHOM KM3HU YeslOoBeKa. be3omacHoe HCnoyib30BaHUE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMommp MpU XUMHUYECKUX OXKOrax H
OTpAaBIICHUSX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKaIoIel cpeibl (TpeesibHas TOMyCTUMast KOHIIEHTpaIus
BemecTs, Aanee — [1/1K). Poib xuMun B penieHuu 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii 3xcnepumenm:

M3y4eHHE 00pa3lloB MaTepUaioB (CTEKIIO, CIIaBbI METAJIOB, MTOJIMMEPHBIC MATEPHAIIBI).

Meoscnpeomemnvwie ceasu

Peanuzanust MmexxnpeIMETHBIX CBA3EH MPHU U3YYCHUH XMUMUU B 9 Kilacce OCYIIECTBISETCS
Yyepes3 UCIOJIb30BaHKUEe KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATUMN, TaK U MOHSATHHA, SBISIONUXCS
CHUCTEMHBIMU ISl OTAEBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OOmume ecTeCTBEeHHO-HAyUYHbIE TOHATHS: HAay4YHBbIA (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CHHTE3, KiIacCu(PUKaIys, MepUOANIHOCTD, HAOIIOACHHE, SKCIIEPUMEHT, MOJICITUPOBAHHUE,
U3MEpEHHEe, MOJICIh, SIBJICHUE, TAPHUKOBEIN 3P PEKT, TEXHOJIOTHS, MATePUAIIEI.



®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWJA, H3OTOIIBI,
PaZIMOAaKTUBHOCTb, MOJIEKYJIA, DJIGKTPHUUECKUI 3apsi, TPOBOJHUKH, IOJYIPOBOJHUKH,
TUBJICKTPUKH, (HDOTORIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOe COCTOSIHHME BELIECTBA, TIas,
pacTBOp, paCTBOPUMOCTh, KPHCTAIUTNYECKas PEHIETKA, CIIABbI, (pr3ndyecKue BeTMUUHbI, €THHNLIBI
U3MEpEeHNs, KOCMHYECKOE IPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COIHIIE.

buonorus: ¢otocunres, neixanue, Ouochepa, sKocucTeMa, MUHEpaJIbHbIE YyIOOpEeHHs,
MHUKPORJIEMEHTHI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIC BEIIECTBA.

I'eorpadms: armocdepa, rtumpocdepa, MUHEpabl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOIIaeMblI€, TOTUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yabTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B X0JIe 00YYEeHUsI XMMHUU B €IUHCTBE YU€OHOH M BOCIIMTATEIBHOMN JCATEIHHOCTU B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKUMHU  COIMOKYJIBTYPHBIMH H  JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH M HOPMAaMU TMOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COLMANIN3AIMU 00Y4arOIINXCS.

JIMuHOCTHBIE pEe3yNbTaThl OTPAaXKAI0T T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M pacIIMpEHHE ONbITa JCSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoOTHYECKOr0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACIIE/IMIO0, TIOHUMaHMS 3HAYCHUS XMMHUYECKOH HAayKM B JKM3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIQJIETh TOCTOBEPHON MH(pOpMaIell O MEepeaoBbIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSX 00 yCTpOHCTBE
MUpa U 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUA:

MPEJICTAaBICHUSI O COIMAIbHBIX HOPMAaxX W MpaBHJIaX MEXIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00LIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIeI0BATENbCKOW, TBOPUECKOW W JAPYIMX BUAAX JEATENBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIbHOCTH MPU BHIMOJIHEHUH YY€OHBIX, TO3HABATENIbHBIX 3a/ad,
BBIMOJTHEHUH XUMHYECKHX JKCIHEPUMEHTOB, CO3JaHUHM YYE€OHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B Ipoliecce ITON y4yeOHOU AesTebHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE MOBEICHHE U ITOCTYIKH CBOMX TOBAPUIIIEH C MO3UIIMHA HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUNA TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEJCTaBICHUs] O BEIIECTBE M  XMMHYECKOM  peakiiuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIJISIIOIIME OCHOBY JJIs
MOHUMAaHUS CYITHOCTH HAYYHON KapTUHBI MUPA, IPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUSI IPUPOBI, B3AaUMOCBS3X UeJIOBEKa C MPUPOIHOIN Cpeioi, O pOoJIM XUMHUH B IMO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIPHBIE MOTHBBI, HAIMPABIICHHBIC HA TIOJYyYEHUE HOBBIX 3HAHUW IO XUMUH,
HEoOXonuMBbIe Uil OOBSICHEHMs HaOJI0JaeMbIX IPOLECCOB U SIBJICHUHN, IO3HABATEIILHOM,
MH(GOPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYIMHBIMH TEXHHYECKUMHU CpEICTBAMU
WH(GOPMAIMOHHBIX TEXHOJIOTHH;

MHTEepeC K OOyYEHHMIO U TMO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHuIO, IPOEKTHON M MCCIIEAOBATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHs O0y4YEHHS B HajbHEHIIEM;

4) popmMupoBaHHs KyJbTYPHI 310POBbA:

OCO3HAHHE LIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3/J0pOBbI 00pa3 JKW3HM, OCO3HAHHE IIOCIEJACTBHUI W HENPUSTHE BPEIHBIX
MPUBBIYEK (YMOTpEOJICHUST aJKOToJsl, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOCHUS
npaBuiI 0€30MACHOCTH MPU OOPAIIEHUH C XMMUYECKUMU BEILIECTBAMU B OBITY U peasibHON JKU3HU;



5) TpyaoBoro BocnuTaHus:

MHTEpEC K NMPAKTUYECKOMY U3YyUEHHIO podeccuil U Tpyaa pa3iInyHOro poja, yBaKEeHUE K
TPYAY U pe3yibTaTaM TPYA0BOH AESITEILHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX
3HaHUW 1O XHUMHH, OCO3HAHHBIA BBHIOOP WHIUBUIYaIbHOW TPAEKTOPUHU MPOAOKEHUS
o0Opa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MNpO(EeCCHOHANBHOW JESITEIbHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHUH, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAILHON CpeIe;

6) 3K0J10rM4YecKOro BOCIIMTAHMS

HKOJIOTHUYECKH 11e7IeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHUYECKOMY 370POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUJI OE30MaCHOTO MOBEICHUS TIPH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYyAIUAX, YTPOXKAOIINX 3J0POBbIO U )KU3HU JIOIEH;

CMOCOOHOCTH TMPUMEHATH 3HAHUS, IMOJydaeMble MPH U3YYCHHUH XUMUH, IS PEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPELOH, IS TOBBILLIECHHS YPOBHS DKOJIOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed UX pellieHus
MIOCPEJICTBOM METOJOB XUMHH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B
[I03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAIIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMeTHBIX pe3ylbTaTOB BBLACISAIOT 3HAUMMble 751 (POPMUPOBAHMS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUIM, TUNoTe3a, (HakT, CUCTEMA,
IpoIiecc, KCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMN U3 ATHX MPEIMETOB (OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHHE MHpa, U YHHBEpcajbHble yuyeOHblE NelcTBUA (IO3HaBaTeNbHEBIE,
KOMMYHUKATHBHbIE, PETYJIATUBHBIE), KOTOpble oOecrneuynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOU IS TeIbHOCTH.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble Jlornueckue AeCTBHSA:

YMEHHUSI HCIOJNb30BAaTh MPUEMBI JIOTUYECKOIO MBIIUICHHS IPU OCBOCHHM 3HAHUM:
PacKpbIBATh CMBICII XUMUUECKUX MTOHATHH (BBLIEIATHh X XapaKTE€pHbIE IPU3HAKH, YCTaHABINBATh
B3aMMOCBSI3b C JIPYTMMHU TOHATUSMH), UCIOJb30BATh MOHATHUS IS OOBSICHEHHUS OTICIbHBIX
(bakTOB U SBJICHUI, BRIOUPATh OCHOBAHUS U KPUTEPUH 11 KIacCU(PUKAIMN XUMUUECKHUX BEILIECTB
U XUMUYECKUX DPEaKIMil, yCTaHAaBIUBaTh NMPUUYMHHO-CIICCTBEHHbIE CBSI3U MEXIY OOBEKTaMU
U3YYEHHUs], CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHAYKTUBHBIE, AECIYKTUBHBIE, 11O AHAJIOTHUH),
JIENIaTh BBIBOJIbI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATh B Mpollecce MO3HAHUA MOHATUS (IpeaIMEeTHbIE U MeTalpeIMeTHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, NPeoOpa3oBBIBATh MIMPOKO
IPUMEHSEMbIE B XMMHM MOJIENIbHBIE NPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMu4eckass ¢GopMyina M YpaBHEHHE XHMMHUYECKOH pEakUMu — TpU pPElIeHUH Y4eOHO-
MO3HABATENIBHBIX 3a/a4, C Y4ETOM OSTHUX MOJEIbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKM H3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAaEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBarejabcKue NeHCTBUA:



YMEHHE HCII0JIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUSA, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bI IO TMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpuoOpeTeHne OmbITa MO IJIAHUPOBAHHUIO, OpPraHU3allMd U MPOBEACHUIO YUYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IpOoIlecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €r0
pe3ynbrar, GopMmynHpoBaTh 00OOIIEHUS W BBIBOABI MO pE3ylbTaTaM MPOBEAEHHOTO OTbITA,
WCCJICIOBAHMSI, COCTABIIATH OTYET O MPOJICIAHHON paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATH HHGOPMALIUIO PA3TNYHBIX BUIOB
1 GOpM IPEJICTABICHHUS, TTOJTYyIaeMYIO U3 Pa3HBIX HICTOYHUKOB (HAYYHO-TIOMYJSIPHAS TUTEpaTypa
XUMHUYECKOTO CO/IEpPIKaHusl, CIIPAaBOYHbIE T0COOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE MPUMEHSATH Pa3IuYHbIe METObI U 3aMIPOCHI IIPH MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JIJIsl BBIMIOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 3374
OTIpeNIeIEHHOT0 THUIMA, MPHOOpPETeHHE OIbITa B 00JACTH HCMOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYpOi aKTUBHOI'O HCIOJIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (QOpPMYy MpeACTaBICHUS
uHPOPMALIMKM ¥ WUIIOCTPUPOBATH pEIIaeMble 3a/ladydl HECJIOXKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh B Ipolecce y4eOHOW W HCCleA0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEICKOT0 X03sIIiCTBa U TpaHCIOPTa
Ha COCTOSIHHE OKPYKAIOLIEH IPUPOJHON CPEBI.

KoMMmyHnKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eCTBHA:

yMEHHUs 3a7aBaTh BOMPOCH (B Xome sauanora W (WIM) TUCKYCCHU) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHUS NPEJICTABISATH MOJYyUYE€HHbIE PE3YIbTaThl IO3HABATEIBHOM JEATEILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JAeNaTh IMPE3EHTALHUI0 PEe3yJbTAaTOB BBIMNOJHEHUS XHUMHUYECKOTO
AKCTIEpUMEHTa (JJa0OpaTOPHOTO OIbITa, JTA0OpaTOpPHONW pabOTHI MO HCCIACAOBAHHIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOEKTA);

YMEHHUSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHOMN U
HCCJIEIOBATENBCKON NEeATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX MNpoOJieM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COTVIACOBAHMS TMO3UIMI (0OCYKIeHUsI, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBbI», KOOPJAWHALIUS COBMECTHBIX JIEUCTBUM, ONpeIeieHne KPUTEPUEB O OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOTHI U IPYTHE).

PeryasiTuBHble YHUBepCcAJIbHbIE YUeOHbIE 1eHCTBUSA:

YMEHHE CaMOCTOSITENILHO ONPEAEIIATh eI ACSITeIbHOCTH, IJIaHUPOBAaTh, OCYILIECTBIATD,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCSITENHHOCTH, BHIOMPATH
HanOosee Y3PPeKTUBHBIE CIOCOOBI peIIeHHs yYeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJISITh WJIM KOPPEKTHUPOBATH MPEIJIOKEHHBIA AJITOPUTM ICHUCTBUI MTPHU BHITIOJIHEHUH 3aTaHUI
C y4éTOM TMOJy4YeHHUs HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKIusX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOIO pPe3yJbTaTa 3asBICHHOM 1I€JIM, YMEHUE UCIIONIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 33/IaHUM.

MNPEAMETHBIE PE3YJBbTATbBI

B cocraBe mnpeaMmeTHBIX pPE3yJIbTATOB IO OCBOEHHUIO O0S3aTENBHOIO COACpKAHMS,
YCTAHOBJICHHOTO JaHHOH (enepanbHO pabodeld MporpaMMoMl, BBIICISIOT: OCBOCHHBIC



oOydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBH, crienuduueckue s
OpeIMETHOW 00sacTH «XUMUS», BUIBl JEATEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHMSA, €T0
UHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUYCOHBIX U HOBBIX CUTYaIIHsX.

K xonmy obydenus B 8 kiiacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHMN

® pACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJEKYJa, XUMUYECKUN
AJIEMEHT, NPOCTOE BELIECTBO, CJIOXHOE BEILIECTBO, CMeCh (OJHOpPOAHAs WU HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsi M MOJIEKYJsipHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XUMHUYECKOTO 3JIEMEHTa B COEAMHEHHUU, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIHHOCTh, CTENIEHb OKUCICHHSI, XUMUYECKast
peakuus, KiaccuUKaus peakuuid: peakuy COCIUHEHHUsS, PEaKIHUU PA3IOKCHUS, PEaKIUU
3aMeIIeHus, peakud 0OMeHa, 3K30- M SHAOTEPMUUYECKHE PEaKIUH, TeIJI0BOH Y PeKT peakuuy,
ApO aToOMa, SJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTallb, paJluyCc aToMa, XUMHUYECKas CBS3b,
NoJisipHas U HEMOJsipHas KOBaJEeHTHAasl CBsA3b, MOHHASl CBSI3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBast 10JIs BellecTBa (IIPOLEHTHAs KOHIIEHTpalysl) B pacTBOPE;

® JULTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATUH M NPUMEHATH 3TU
MOHSITHUS MIPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

® JCMOJB30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIsl COCTaBieHHs (OpMysn BeUIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

® OMpeAeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSAX, IPHHAJICKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIACCy COCAWHECHHWA MO QopmynaMm, BHJ XUMHUYECKOW CBS3M (KOBaJCHTHAasT W HOHHAs) B
HEOPraHMYECKUX COCIUHEHUSX;

e packpeiBaTh cmbich [lepuonuueckoro 3akona [[. M. MenaeneeBa: 1€eMOHCTPUPOBATH
MOHMMAaHHE NEPUOIUUYECKON 3aBUCMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX TOJIOKEHUS B
[leproauueckoii cucTeme, 3aKOHOB COXPAaHEHHSI MACChI BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOIaJipo;

e ONWCHIBATH U XapakTepus3oBarTh TabnuuHyro (opmy Ilepuonnyeckoil CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB: pa3linyarh MOHATUS «TJIaBHAs MOArpymnma (A-rpymnma)» u «moOodHas
noarpynma (b-rpynma)», manpie u OOJBIINE MEPHOJBI, COOTHOCUTH O00O3HAYEHUS, KOTOPHIC
uMeroTcs B tabnuie «llepuogumdeckas cucrema xumudeckux smeMmenToB [[. 1. MenaeneeBa» ¢
YUCJIOBBIMU XapAKTEPUCTUKAMU CTPOEHUS AaTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa,
o0I111ee YMCII0 3JEKTPOHOB M PaCIIpeIeIeHUE UX 10 3JICKTPOHHBIM CJI0SIM);

® KJIACCU(PHUIMPOBATH XUMUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIECTBA, XUMHUECKHUE
peaxiuu (10 YUCITY M COCTaBY YYaCTBYIOUIMX B PEAKI[UH BEILECTB, MO TEIJIOBOMY 3P QeKTy);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIACCOB, TMOATBEPXkAasi OMHCAHUE NMPUMEPAMU MOJEKYJISPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIUi;

® TIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTHU OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSX;

® BBHIUUCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJII0 XUMHUYECKOT0 AJIEMEHTa 1o (popMysie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOpE,
IIPOBOJUTH PACYEThI 10 YPAaBHEHHUIO XMMUYECKOM pPEaKIUu;

® TPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEILHON NEATENIbHOCTH — aHaJU3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEMaTH3alMil0, KIACCH(UKAIMIO, BbISBICHHE MPUYHHHO-



CJIEICTBEHHBIX CBA3CH — [UIsl U3YYEHUS CBOMCTB BEIECTB U XMMHYECKHUX PEAKIMI, €CTECTBEHHO-
Hay4YHbI€ METOJAbl TO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOACTUPOBAHUE, SKCICPUMEHT
(peaJIbHBIN ¥ MBICIICHHBIH );

e clefoBaTh MpaBUJIaM IOJB30BAaHMA XHMHUYECKOH TOCYIOH H  Ja00paTOpPHBIM
000pyI0BaHUEM, a TAKXKe IPaBUIaM OOpAIlEHHs C BELECTBAMU B COOTBETCTBUU C HHCTPYKIUSAMHU
IO BBINOJHEHUIO JIA0OPAaTOPHBIX XHMMHYECKHX OIBITOB IO IOJIYYEHHUIO U COOUMpPaHHUIO
ra3o00pa3HbIX BEIIECTB (BOIOPOJA U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OMPEAEIEHHOM
MacCOBOM JOJE€H pPACTBOPEHHOIO BEIECTBA, IUIAHUPOBAaTH U IIPOBOJUTH XUMUYECKUE
JKCIIEPUMEHTHI I10 PACIIO3HABAHHUIO PACTBOPOB ILEIOYEH M KHCIOT ¢ IMOMOLIbI0 WHAMKATOPOB
(;makmyc, heHondTanenH, METUIOPAHXK U IPYTHEL).

K xoHiy obydenus B 9 kJjiacce mpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLTHXCS YMEHHIA:

® pACKpbIBaThb CMBICI OCHOBHBIX XMMMUYECKUX MOHATUN: XMMHUYECKUN JIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KaTHOH, AaHHMOH, IIPOCTOE BEILECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTD,
JNEKTPOOTPHULIATENILHOCTD, CTCIEHb OKHCICHMS, XUMHYECKas peakuus, XHMHYECKas CBs3b,
TEIUIOBON APPEKT peakiu, MOJIb, MOJIIPHBIN 00BEM, pacTBOP, HJIEKTPOIUTHI, HEAJIECKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOIMALUSA, PEAKUMU HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIe 1 HEOOPATUMBIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY,
OKHCIIUTEb, BOCCTAHOBHUTENb, OKHCICHME U BOCCTAHOBIICHHE, AJJIOTPONMs, aM(pOTEPHOCTb,
XUMHYECKasl CBA3b (KOBAJEHTHAs, WOHHAs, METANIMYECKas), KpUCTAJUIMYecKas peleTka,
KOpPpO3HUsl METalIOB, CILIAaBbl, CKOPOCTb XHMHUYECKOW pEaKkUuH, IPEIeIbHO AOIyCTUMAas
koHuentpauus [1JIK Bemiectsa;

® JULIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX NOHATUH M IPUMEHATH 3TU
HOHSTHS IIPU ONTMCAHUM BEILECTB U UX IIPEBPALICHUI;

® JCIIOJIb30BaTh XWMHUYECKYI0 CHMBOJMKY JUIS COCTaBICHHA (OPMYN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

® ONpPEHEIATh BAJECHTHOCTb M CTENEHb OKHUCICHHS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa, INPUHANICKHOCTh BEILIECTB K ONPEACIEHHOMY KiIaccy
COeMHEHUH no ¢opMynaM, BUA XUMHUECKON CBA3M (KOBAJICHTHAs, MOHHAsI, METAJUINYECKasl) B
HEOPraHMYECKUX COSTMHEHHSIX, 3apsi/l HOHA I10 XUMUYECKOH (hopMyIie, XapaKTep Cpebl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCAVMHEHUM, THUIl KPUCTAIMYECKOM PEIIETKH KOHKPETHOTO
BELICCTBA;

e packpeiBaTh cMmbIci llepuonnueckoro 3akona /. 1. MenneneeBa U 1€MOHCTPUPOBATH
€ro MOHMMaHUeE: ONUCBIBATh U XapaKTepU30BaTh TaOnuuHyto (opMmy [leproanueckoil cucTeMsl
XMMHUYECKHX 3JIEMEHTOB: pa3jivyaTh MOHATHS «IJIaBHas noiarpynna (A-rpymmna)» U «o0ouHast
noarpynna (b-rpynma)», Manbie u OonbpIIne MEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOpBIC
UMEIOTCS B TMEPHOAMYECKONW TaONMIle, C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsA[ Aapa, o0LIee YUCIIO JIEKTPOHOB U pacHpeieeHHe UX 110
JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIKE 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB JIEMEHTOB U
UX COCIMHEHMM B Ipefesiax MajblX IEpUOLOB U TJIABHBIX IOATPYIII C YY4ETOM CTPOEHHUS X
aTOMOB;

® KJIACCU(PHUIMPOBATH XUMUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIECTBA, XUMHUECKHUE
peakiuu (TI0 YUCIy U COCTAaBY YYacCTBYIOUIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, mo
U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);



® XapaKTepH30BaTh (OMUCHIBaTh) OOIIME M CrHeuu(pUUYecKHe XUMHYECKHE CBOWCTBA
MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUM;

® COCTaBJISTh YPABHEHHUS AJIEKTPOIUTUUECKON TUCCOLMAIMN KUCIIOT, IEI04Ye U COJIeH,
NOJHBIE M COKpalIEHHbIE YpaBHEHHUS peakuuii HOHHOro oOOMeHa, ypaBHEHMs peakIlHid,
NOJATBEP)KJAIOLINX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXIy BELIECTBAMHM pPAa3JIMUHBIX
KJIACCOB;

® pAaCKpbIBaThb CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUN IOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOT0 OajaHca ITUX PeaKIuil;

® IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAaHUsI XUMHUYECKUX MPEBPAICHU B Pa3INYHBIX YCIOBUAX;

® BBHIUKCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCCOBYIO
JIOJII0 XUMHUYECKOT0 AJIEMEHTa 1o (popMyrsie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJUTH PaCYEThI 10 YPABHEHHUIO XUMUYECKOM PEaKIUu;

e coOnoAaTh NpaBWia MOJb30BAHUS XUMHYECKOM TMOCyao U J1abopaTOpHBIM
000pyI0BaHUEM, a TAaKXKE MPaBUIIa 0OpaIlleHHs] C BEIIECTBAMUA B COOTBETCTBHH C MHCTPYKIUSMHU
[0 BBINOJHEHUIO JIAOOPATOPHBIX XHMHUYECKHUX OIBITOB MO TOJYYCHHIO U COOHPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

® NPOBOJAUTH PEAKLMH, MOATBEPHKAAIOIINE KAUECTBEHHBIM COCTAB Pa3INYHbIX BELIECTB!
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, noaua-, kapOoHat-, docdar-, cuiamkar-,
cynbdar-, TUAPOKCHUI-HUOHBI, KATHOHBI aMMOHHS ¥ HOHB HM3YYCHHBIX  METAJUIOB,
IPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaxX HEOPraHUYECKUX BEILECTB;

® NPUMEHATH OCHOBHBIE ONEPALIUU MBICIUTEIBHON NEATENIBHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMAaTH3AINIO, BBISIBICHUE MPUUYUHHO-CIICACTBEHHBIX CBA3CH — JUIS
M3YYEHHUS CBOICTB BEILIECTB M XUMUYECKUX PEaKIfil, ECTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS —
HaOJIIOZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICIICHHBIH ).

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KVIACC



Kon
NpoBEePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHus

1

Ilo Teme: ((HCpBOHa‘IaJ'IBHBIC XUMHUYCCKUC ITOHATHA»

1.1

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATHIA: aTOM, MOJIEKYJa,
XUMUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XXHOE BEIIECTBO, CMECh
(omHOpOMHAs U HEOIHOPOJHAs), BaJIEHTHOCTh, OTHOCUTENbHASL ATOMHAs
U MOJIEKYJISIpHasl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBasi JIOJII XUMHYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJSIPHBIN
00bEM, XUMHMYECKas peakuus, Kiaccu(uKaluus peaxiuil: peakuuu
COCJMHEHUS, PEeaKlUH Ppa3JIO0XKEHUs, PEAKIHUHU 3aMEIICHUs, pPEeaKLuu
oOMEHa, 9K30- W DJHIOTEPMHUYECKHE pEeaKIuH, TeIIoBo 3ddexT
peaknuMM, pacTBOp, MaccoBas O  BemiectBa  (TMPOLIEHTHAsS
KOHIIEHTpAllUs1) B pacTBOpPE

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XWUMHYCCKHUX MOHATHUH U
MNPUMCHATH 3TU MOHATUSA IMTPU OIIMCAaHWU BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

UCIOJIb30BaTh XHMHYECKYI0 CHUMBOJMKY JJIsi COCTaBICHHS (QopMyI
BEIIECTB U YPABHEHUN XMMHYECKUX PEaKIUI

1.4

PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MacChl BELIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTIO yU€HUs, 3aKOHa ABOraapo

1.5

OIPEACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAMHCHHUAX

1.6

KJIacCu(UUIUPOBAaTh XUMHUECKHE peakuuu (M0 YHUCIy UM COCTaBy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY (D deKTy)

1.7

BBIYUCIISITH OTHOCHUTENBHYIO MOJICKYJIPHYIO M MOJSIPHYIO MaccChl
BEILIECTB

1.8

BBIYHCIISATH MAacCOBYIO JIONI0 XHMHYECKOTO JJIEMEHTa Mo Qopmyie
COETMHEHMS,

1.9

BBIUTUCIIATH MAaCCOBYHO JOJIFO BEIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJAbl MO3HAHUS — HaONIoJEHUE,
HU3MEpPEHHE, MOJCIUPOBAHNE, SKCTIEPUMEHT (PEabHbIM U MBICIICHHBIN)

ITo Teme: «BaxkHeilme npeacTaBUTENN HEOPTAHUUYECKUX BEIIECTB)

2.1

PaCKpBIBATH CMBICI OCHOBHBIX XMMHUYCCKUX TTOHATHH: OKCHJ, KHCJIOTAa,
OCHOBAaHUE, COJIb

2.2

OMPCACIIATL NPHUHAMJICKHOCTL BCIICCTB K OHpeI[eJIéHHOMy KJ1acCcy
coeMHEeHHH 1o popmyiam

23

KJ1accu(UIUpPOBaTh HEOPTaHUUECKUE BEIIECTBA

24

XapaKTEepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYIHBIX KJIaCCOB, NOATBCPIKAaA OIIMCaHUC npumMepamMun
MOJIEKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIMI

2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKHUX
MIPEeBPALICHHUI B pa3TUYHBIX YCIOBUAX




2.6

ClIeI0BaTh  MpaBWjaM  TIOJB30BAHUS  XHUMHYECKOW mOCymoil U
abopaTOpHBIM O0OpYAOBaHUEM, a TAaKXKE MpaBWiIaM OOpalIeHHS C
BELIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMHU IO BBIIOJHEHHUIO
mabOpPaTOPHBIX XUMHYECKHX OIBITOB IO TIOIYYCHHIO M COOMPaHUIO
ra3000pa3HbIX BEHIECTB (BOIOPOAA M KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OMPEEIEHHON MaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTb W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  I10
pacro3HaBaHMIO pACTBOPOB IIEJIOYEH UM KUCJIOT C  IOMOIIBIO
MHIUKATOPOB (JTaKMYC, (heHoNPTaICHH, METUIIOPAHXK U IPYTHUE)

2.7

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKuu

I[To Teme: «llepuonuueckuii 3akoH u Ilepuoanueckas cucTema
xumuueckux anemeHtoB JI. WM. MenneneeBa. CtpoeHune aTtoMoOB.
XI/IMI/I‘-IGCKEUI CBA3b. OKI/ICJII/ITG.HBHO-BOCCTaHOBI/ITeJIBHLIG peaKI_[I/II/I))

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHH: AIpO aTOMa,
AJIEKTPOHHBIA CJIOH aroma, aroMHas OpOHTaldb, paaAUyC aToOMa,
XUMUYECKass CBA3b, IOJSApHAs M HENOJSIPHAs KOBAJICHTHAs CB3b,
ANEKTPOOTPHULATEILHOCTD, HOHHAS CBA3b, HOH, KATHOH, aHUOH, CTEIICHb
OKHCJICHUS

3.2

KJIaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

33

OMKCHIBATh M XapakTepu3oBaTh Tabnuunyio ¢opmy llepuoanueckoit
CUCTCMbl XHUMHWYCCKUX JBJICMCHTOB: pa3jnidaTb IIOHATHA «TJIaBHAs
noarpymnma (Arpynma)» u «rmodounas noarpymnmna (brpymnma)y, «mansie»
U «OOJIBIINEY TIEPUOTBI

34

packpsiBaTh cmbici [lepuogmyeckoro 3akona J[.M. Mengeneena:
JI€MOHCTPUPOBATh MOHUMAaHUE MEPUOJUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHUA B Hepno;mqecxcoﬁ CHUCTCMC

3.5

COOTHOCUTh  O0O3HAYeHHS, KOTOpbIE HWMEITCI B  TaOiuIe
«ITepnoamyeckas cucrema xumuieckux sineMentoB .M. MenneneeBay»
C YHUCIOBbBIMH XapaKTepI/ICTI/IKaMI/I CTpOCHI/IH aTOMOB XHMHUYCCKHUX
JJIEMEHTOB (COCTaB W 3apsii sijapa, oOIIee 4YHUCIO SJICKTPOHOB U
pacrpeiesieHne UX 10 JIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATh CTCIICHDb OKUCJICHUS 3JICMCHTOB B 6I/IHapHI>IX COCAUHCHHUAX

3.7

OMpeNeisaTh BUJ XHMHYECKOM CBs3W (KOBAaJIGHTHAass W HWOHHAs) B
HEOPraHWYECKUX COEAUHEHUSIX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1

ITo Teme: «BemecTBO U XUMUYECKask PEAKIIU)

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHSTHH: pacTBOp,
JNEKTPOJIUTEI, HEINEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT IHUCCOLMALINS,
peakiMy MOHHOrO OOMEHa, KaTalu3aTop, XMMUYECKOE pPaBHOBECHE,




o0OpaTumbie u HeoOpaTUMbIe peaxuuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIIHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBHTENIb, OKHCJIEHHE ¥ BOCCTAHOBJCHHE, AaJUIOTPOIHS,
aMpOTEepHOCTh,  XUMHYECKass  CBs3b  (KOBaJEHTHas, HMOHHasd,
METaJUIn4ecKast), KpUCTAUIMYECKass pemeéTka, CIUIaBbl, CKOPOCTb
XUMHYECKON peaKIuu

1.2

HWITIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHH U
IMPUMCHSATH OTU MMOHATHSA ITPU OITMCAHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

COCTABJISITh YPABHEHUs JJIEKTPOJIUTHYECKON IUCCOLUALUU KHUCIOT,
LIeJI0YE M COJIeH, IOJHBIE M COKPAILEHHBIE YpPAaBHEHMs pEaKLUi
HMOHHOT0 0OMeHa

1.4

PACKpPBIBATE CYHIHOCTH OKHCJIIMTCIBHO-BOCCTAHOBUTCIbHBIX peaKL{I/If/’I
MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa dTHX PEeaKIuit

1.5

IIPOBOJUTH PaCY€ThI 10 YPABHEHHUIO XUMUYECKON peaKIuu

I[To temam: «Hemeramnel m ux coeauHeHus» W «MeTalipl U HX
COEOUHEHUS

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOMINE U CHEIU(DUISCKHE XUMUYECKUE
CBOMICTBA MNPOCTBIX M CJIOXKHBIX BCIICCTB, MOATBCPKAAA OIMMCAHUC
IIpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIU

2.2

COCTaBJIATb YpaBHCHUSA peaKHHﬁ, MNOATBCPNKAAIOIMINX CYIICCTBOBAHUC
T€HETUYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

23

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTHU OT MX CTPOCHUS,
BO3MOKHOCTH NPOTEKAHUSI XMMHUYECKUX MPEBpPALICHUN B Pa3IUYHBIX
YCIIOBUAX

24

CJIeZIOBaTh  IpaBWJIaM  IIOJIb30BAHUS ~XMMHYECKOH TIOCYIOH H
7abopaTOpHBIM O0OpYAOBaHUEM, a TaKXKE MpaBWJIaM OOpaIeHus ¢
BEUIECTBAMH B COOTBETCTBHMM C HWHCTPYKUHSMU IO BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO MOJYYCHHIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (AMMHUaKa M YIIIEKHCIOro ra3a)

2.5

NPOBOANTH PEAKIHH, TOATBEPXKAAIOIIME KAaueCTBEHHBIN COCTaB
pa3IMYHBIX BEUIECTB: PACIO3HABATH OIBITHBIM NYTEM XJIOPHUI-,
Opomua, womun, kapbonar, Qocdar, cunmkar, cynabdar,
THPOKCHNOHBI, KaTHOHBI aMMOHHS, WMOHBI HM3YYCHHBIX METaJUIOB,
IPUCYTCTBYIOIINE B BOAHBIX PaCTBOpaX HEOPTaHMYECKHUX BEIIECTB

ITo Teme: «XuMHUs 1 OKpY’KaroIIasi Cpeiay

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XuMudeckux nonsatuil: ITJIK Bemecrtsa;
KOPpO3Us METAJNIOB

3.2

MPUMEHSTh OCHOBHBIC OMNEPAIUUA MBICIUTEIBHON NeATeIhHOCTH —
aHAM3 W CHUHTE3, CpaBHEHUE, O0O0OO0IIeHHe, CHCTeMAaTU3alUIO,
BBISIBIICHUE PUYUHHO-CIICJICTBEHHBIX CBA3EH — I M3YYCHHSI CBOMCTB
BCIIECTB M XUMHUYECKHX PEaKIUi; €CTEeCTBEHHOHAyYHBIE METOJbI
MO3HAHUS — HAOIIOIEHUE, U3MEPEHUE, MOACITUPOBAHNE, IKCIIEPUMEHT
(peaJIbHBIN ¥ MBICIICHHBIH )







IMPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUNA

1

HepBOHa‘-IaJH:HbIe XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmet xumun. Ponb XMMUM B )KM3HM 4YelOBeKa. XMMHUA B CUCTEME HayK. Tena
1 BeniecTBa. PU3nUeCcKue CBOMCTBA BEMIECTB. ArperaTHOE COCTOSIHUE BEUIECTB

1.2

[Tonsarre o MeTomax mo3HaHus B XxuMuu. Yuctele BemtecTsa U cMecu. CriocoObl
pazzaeneHus cmecen

1.3

ATOMBI U MOJIEKYJIbI. XMMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUUECKHUX JIEMEHTOB.
[IpocTeie U ciiokHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUE

1.4

Xumuueckass Gopmysa. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA CcOCTaBa BemecTs. OTHOCUTENbHAsA aTOMHAs Macca. OTHOCUTEIIbHAS
MOJIEKYJIsSIpHas: Macca. MaccoBas 0JIsi XUMUYECKOTO 3JIEMEHTA B COCIUHEHUN

1.5

KomnuectBo BemectBa. Mosb. MossipHass Macca. B3auMoOCBs3b KOJIMYECTBA,
MacCchl M 4HCIIa CTPYKTYpHBIX €IWHHUII BemiecTBa. Pacuérel mo dopMmynam
XUMHUYECKHUX COECIUHEHUN

1.6

OuU3NYECKUE U XUMUYECKUE SBICHUA. XUMHUYECKas pEaKIus U €€ MPU3HaKU. 3aKOH
COXpAaHEHHS MacChl BellecTB. Xumuueckue ypaBHeHus. Kiaccuduxamms
XUMUYECKHX PEaKIUil (COeAMHEHUS, pa3IoKeHuUs, 3aMELICHUs, OOMEHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYA0M, C MpaBHIaMU
pabotel B saboparopun u mpuéMamMu OOpalieHuss ¢ J1abOpaTOPHBIM
o0opynoBaHUEM, W3yUYCHHE U ONHCaHue (U3UYECKHX CBOUCTB 00pa3IoB
HEOPTraHUYECKHX BEIIECTB, HAOM0IeHHe (PU3nUYecKuX (IUIaBJIEHHE BOCKA, TasTHUE
JbJa, paCTHPaHUE caxapa B CTYNKE, KUIIEHNE U KOHJEHCAINS BOJIbI) U XUMUYECKHUX
(ropeHue cBeuywW, MPOKATMBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mena C
KHCIIOTON) SIBICHUH, HAOMIOJCHHE W ONHCAHHE MPHU3HAKOB MPOTCKAHUS
XUMHUYECKUX PeaKInil (pa3joKeHne caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI C
xjopuaoM Oapus, paznoxeHue ruapokcuaa wmeau(ll) mpu  HarpeBaHuw,
B3anMoJieiicTBie xkene3a ¢ pactBopom comu Mmeau(Il), m3yuenume cmocoOoB
pasneneHus cmecedl (C TMOMOIIBI0 MarHuTa, (QWIBTPOBAHHE, BBIIAPUBAHUE,
TUCTWUISIIMS, XpoMaTtorpadus), NpOBeJeHHE OYHCTKH TOBAPEHHOW COMH,
HaOJI0/IEHNE U OMHMCAHUE PE3yJIbTaTOB MPOBEACHUSI OIbITA, UIUTIOCTPUPYIOLIETO
3aKOH COXpaHEHHUsI MacChl, CO3/IaHIE MOJIeIel MOJIEKYI (I1apOCTePKHEBBIX)

Baxuerive npeactaBuTeId HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3nyxa. Kuciopox — 3iaeMeHT M mpocToe
BeliecTBO. HaxoxaeHue Kuciaopoma B TpHUPOAE, (HU3MUECKHE W XUMHYECKHE
cBoiictBa (peakumu TopeHus). Oxcupawl. [Ipumenenue kwuciopoma. CrocoOsl
MOJIydeHUsI KHUCIIOpoaa B JabopaTOpuM W IMPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoa B mpupoe. O30H — ayIoTpoIiHas MOIU(UKAIIHS KUCIOpOAa

2.2

TennoBoit 3¢ ekt xuMuIeckoit peakuu, TEPMOXUMUYECKHUE YPaBHEHHUS, IK30- U
SHAOTEPMHUUYECKUE peakUuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE BO3]yXa,
yCUJICHHE TAapHUKOBOTO 3 (deKTa, pa3pyIieHne 030HOBOTO CIIOS
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Bonopon — asnemeHT M mpocTtoe BeriecTBO. HaxoxaeHue Bojopoja B NPUPOIE,
¢buznyuecKre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CrIocoObI momydeHus. Kucinorsr
U COJTU
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Mosipabliii 00bE€M ra30B. Pacu€Thl M0 XMMUYECKUM YpaBHEHUSM

2.5

®usnueckue cBolicTBa BoAbl. Boga kak pactBopurens. PactBopsl. HacsleHHbIE
1 HEHACBIILIEHHBIE pacTBOpbl. PacTBOpuMOCTh BeliecTB B Bojae. MaccoBast 1015
BEIIECTBA B paCTBOpE. XUMHUYECKHE CBOICTBA BO/Ibl. OcHOBaHUs. POk pacTBOpOB
B MPUPOJAE U B KU3HMU 4YeloBeKa. KpyroBopoT BOAbl B ImpHUpOAE. 3arpsi3HEHUE
IPUPOAHBIX BoA. OXpaHa M OYMCTKA PUPOJHBIX BOJ

2.6

Knaccudukanmss nHeopranmueckux coeauHenuit. Oxcunbl.  Kiaccudukamms
OKCHJIOB:  coyieoOpasyiomiye (OCHOBHBIE, KHCIOTHBIC, amM{QOTepHbIE) W
HeconeoOpa3yromue. HomeHknatypa okcujgoB. DU3MYECKUE U XUMHYECKUE
cBOMCTBa OKCHOB. [loyueHrne okcuaoB

2.7

OcnoBanus. Knaccugukarys o0CHOBaHUI: MIENOYN U HEPACTBOPUMbIE OCHOBAHHMS.
Howmenkmarypa ocHoBaHuii. @U3MUECKMEe U XMMHUUYECKHE CBOWCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHMI

2.8

Kucnorel. Knaccudukanmss xucnor. Homenknarypa kucinor. dusnyeckue u
XUMHAYECKHE CBOUMCTBA KUCIOT. Psan aktuBHoctH MeTasioB H.H. Bbekerosa.
[Tonydyenue kuciaor

2.9

Comu. Homenknatypa cosieil. @u3nMYecKMe W XHUMHUYECKHE CBOWMCTBA COJICH.
[Tonydenue coneit

2.10

I'eneTnueckas cBSI3b MCXKIY KiIaCCaMU HCOPTaHNYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH IKCTIEPUMEHT: Ka4eCTBEHHOE OIPEICIICHIE COIePIKaHUs KUCIOpOIa
B BO3/yXe, MOJy4eHHE, COOMpaHue, paCIlO3HABaHHE W W3y4YEHHE CBOMNCTB
KHCIIOpO/ia, HAOJI0/IeHUE B3aUMOJECHCTBHS BEIIECTB C KHCIOPOAOM U YCIIOBHUS
BO3HMKHOBEHHUSI U TIPEKPAIICHHS TOpeHus (Imoxapa), 03HaKOMJICHHE ¢ 00pasiamMu
OKCHJIOB M OITMCaHHE WX CBOWCTB, MOJy4YeHHE, COOMpaHHEe, PacllO3HABaHUE U
M3yueHHe CBOMCTB BOJOpoJa (rOpeHHe), B3aUMOJCHCTBHE BOJIOPOIA C OKCHIIOM
Menu(Il) (Bo3MOXXHO MCTIONIb30BaHUE BHACOMATEPUATIOB), HAOIIOACHHE 00pa3IloB
BELIECTB KOJUYECTBOM | MOIIb, HCCIIEOBAHHE OCOOEHHOCTEH pacTBOpPEHUs
BEIIECTB C PAa3jIM4YHON pPacTBOPHUMOCTBHIO, TPUTOTOBICHHWE PACTBOPOB C
ONpeACIEHHON MacCOBOM JIOJIEd pPACTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBHE
BOJABI C MeTaulaMH (HaTpueM W KalblieM) (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), OINpEeNIEHUE PacTBOPOB KHUCIOT U IIEJouYell ¢ MOMOUIbIO
WHINKATOPOB, MCCIENOBAHUE OOpPA3IOB HEOPTaHMUYECKHUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIIO/IEHUE U3MEHEHHSI OKPACKU MHIIMKATOPOB B PACTBOPAX KHUCIOT U
mienoyei, n3ydeHue B3ammojencTBus okcuma meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT C MeTajulaMd, peakUuid HelTpanu3anu, IMOoJydeHue
HEPACTBOPUMBIX OCHOBAHH, BEITECHEHHE OJIHOTO METajula APYTUM U3 pacTBopa
CONIU, pEIICHHE JKCIEPUMEHTATbHBIX 3a7ad Mo TeMe «BaxxHeWmme KIacchl
HEOPraHUYECKUX COCIUHEHUI

IIepnonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMUYECKUX 3j1eMeHToB [[.1.
MenaeneeBa. CTpoeHue aToMOB. XUMHU€ecKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIVH




3.1

[lepBble MONBITKY KJIACCU(DPUKAIMU XUMUYECKUX 3JIeMEeHTOB. [IoHsATHE 0 Tpymax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEIIOYHO3EMEIbHBIC METAJIbl, TaJOTCHBI,
WHEPTHBIC Ta3bl). DJEMEHTBI, KOTOpble 00pa3ytoT aM(pOTEpHBIC OKCHUABI H
TUIPOKCHUIBI

3.2

[Tepuonuueckuii 3akoH. [lepuoanueckas cucteMa XuMudeckux snementoB [1.1.
MenneneeBa. Koporkonepuonnas u anmuHHONEeproaHas ¢opmsel [leproamaeckoit
cucrteMbl xumuueckux dieMeHToB .M. Mengeneesa. Ilepuoasl v IpymIbl
Pu3nYeCcKUil CMBICI MOPAIKOBOrO HOMEpa, HOMEPOB NIEPUOJIA U TPYIIIBI JJIIEMEHTA

3.3

Crpoenne atomoB. CoctaB aToMHbIX szep. M3orombl. OnekTponsl. CTpoeHue
ANEKTPOHHBIX 000J0YeK aroMoB TepBbIX 20 XHMHYECKHUX DJIEMEHTOB
[Tepuonnueckoit cucremsl J[.M. MeHneneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTa Mo ero nojoxkeHuto B [lepuoauueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHECHMsS paJuyca aTOMOB XHMMHMYECKHX DJIEMEHTOB,
METAININYECKUX U HEMETAJININYECKUX CBOMCTB 110 TPYIIIIAM M ITEpHOoJaM. 3HAYECHUE
Ilepnonnueckoro 3akoHa u llepuoanyeckoil CHUCTEMBI XUMUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKH U npakTuku. J[.J1. MeHnneneeB — yd4€HbIN U IpaskJaHUH

3.5

Xumnueckass CBs3b. KoBaneHTHass (MmojdsipHass M HEMOJSIPHAsl)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAas1 CBSA3b

3.6

Crenenp okucieHusa. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchbr
OKHMCJICHHUA U BOCCTAHOBJICHUS. OKI/IC.HI/ITCJII/I U BOCCTAHOBUTCIIN

3.7

XUMUYECKUI OKCIIEPUMEHT: H3yuyeHHue O0Opa3lioB BEIIECTB METANIOB U
HEMETAJIJIOB, B3aUMOJACHMCTBHE TMJIPOKCHJIA LHMHKAa C pacTBOpaMU KHUCIOT U
1eJI0YEH, MPOBEJIEHUE OINBITOB, WIUIIOCTPUPYIOIIMX INPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakluil (TOpeHne, peakliuy pa3iokKeHUsl, COeTUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COEPKAHUSA

1

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

ITIepnoanueckunt 3akoH. [lepuoanueckas cucremMa XUMHUYECKHUX dieMeHTOB J[.M.
MenaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB
XUMHUYECKHX DOJEMEHTOB IEPBbIX TPEX IMEPUOAOB, KalMs, KaJIbLHUS U HUX
COEMHEHHI B COOTBETCTBUMU C IIOJIOXKEHUEM OJJIEMEHTOB B Illepuoamueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BUbl XAMUYECKOM CBSA3HU. THUIBI KPUCTATITMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMYECKOM DPEIIETKU M BUZAA
XUMUYecKo# cBsi3u. Kiaccudukanus u HOMEHKIIaTypa HEOPraHMYECKUX BEILECTB
(MexayHapoaHass W TpUBHaibHas). XHUMUYECKHME CBOWCTBAa  BEIIECTB,
OTHOCSAIIMXCA K  PAa3NIMYHBIM  KJIaccaM  HEOPraHWYECKUX  COECJAMHEHMI,
TEeHETUYECKAs CBS3b HEOPraHNYECKUX BELIECTB

1.3

Knaccudukanus XuMU4ecKiX peakuui Mo pa3iuyHbIM MpU3HaKaM (10 YUCIy U
COCTaBy YYacTBYIOIIMX B pEaKIUU BELIECTB, IO TEIIOBOMY 3(deKTy, mo
M3MEHEHHIO CTETICHEH OKMCIIEHUS XUMHUYECKUX 3JIEMEHTOB, IO 00PaTUMOCTH, O




YYaCTHIO KaTaJIu3aTopa). IK30- U S3HAOTEPMUUECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHeHus. [[oHSATHE O CKOPOCTH XUMHUYECKON peakiuu

1.4

[lonarue 06 oOpaTHUMBIX M HEOOpPATHMBIX XMUMHUYECKHX peakiusx. [lonarue o
TOMOTEHHBIX M TeTePOTEHHBIX peakuusx. [loHsATHe 0 XMMHYECKOM PaBHOBECHH.
@akToppl, BIUIIONME HAa CKOPOCTh XHMHYECKOH pEaknuuu | TOJOKEHHUE
XHUMHUYECKOTO paBHOBECHS

1.5

OKHCTUTENIbHO-BOCCTAHOBUTEILHBIC peakuuu, ANEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBieHUE  ypaBHEHMIA
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHM C HCIOJb30BaHUEM  METOJAA
ANIEKTPOHHOTO OasiaHca

1.6

Teopust 3IEKTPOIUTHUECKON IUCCOLMALMU. OJNEKTPOJIUTBI U HEIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHu3M JUCCOLMALMU BEUIECTB C PA3IMYHBIMU BHUIAMHU
xumuueckoi cBs3u. Crenenb auccouuanui. CUibHbIE U clla0ble 3JEKTPOJIUTHI.
Peakiun nonHOTO OOMEHa. YCIIOBHMS TMPOTEKAHHWS pPEaKuid MOHHOTO OOMEHa,
IIOJIHBIE U COKpAIIEHHbIE HOHHBIE ypaBHEHMs peakuuil. CBoWcTBa KHCIOT,
OCHOBaHMH W coJieii B CBeTe TPEACTABICHUNH 00 3JIEKTPOIUTUYECKOMN
nuccounanuu. KauecTBeHHbIE peakiiiu Ha MOHBI. [loHsATHE O TUApOIU3E coneit

1.7

XuUMHU4eCcKui OKCIICPUMCHT: O3HAKOMJICHUC C MOIACIAMHU KPUCTAIINYCCKUX
pPEIIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HeMeTawioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpUAA HATPHA);, HCCIEAOBAHHE 3aBHCHUMOCTHU
CKOPOCTH XHWMHUYECKOW peakIuu OT BO3JCHCTBHS pa3IMYHBIX (PAKTOPOB;
HCCIIEIOBAaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLIECCa TUCCOLUAIIN
KHCIIOT, MIeNoueld U coliell (BO3MOXHO WCIIOJIb30BAaHHE BHIEOMATEPUAIOB);
MPOBE/ICHUE OIBITOB, WUTIOCTPUPYIONIMX TPU3HAKA MPOTCKAHHUS PEaKIHA
HOHHOTO OOMeHa (oOpa3oBaHWE OCajKa, BBIJCICHHE Ta3a, 00pa3oBaHHWE BOJbI);
OIIBITOB, HIUTIOCTPUP YOI X IMPUMCPLBI OKHCJIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX
peakiuii (TOpeHHE, pEaKIMH pPa30oKEHUs, COCIUHEHUS); pPACIIO3HABAHUE
HEOPTraHMYECKUX BEIIECTB C MOMOIIBI0 KAYECTBCHHBIX PEAKIWH Ha WOHBI
peleHne YKCIIEPUMEHTATBHBIX 3371324

HemeTamie! 1 ux COCAUMHECHUA

2.1

OOmass  xapakTepucThka TrajmoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIC CTETIEHH OKucieHus. CTpoeHue u (Pu3ndecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHUMHUYECKHME CBOMCTBA Ha MpUMEpE XJiopa
(B3amMoOIIEHiCTBHE C MeETaUlaMH, HEMeTajUlaMH, IienodamMu). XJIOPOBOIOPOI.
ConsiHast KMCJIOTa, XUMHUYECKHE CBOICTBA, MOJydeHHE, MpUMEHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPOJIa Ha OpraHU3M 4esioBeka. BakHellne XJIOpUIbl U UX
HaXO0XJECHUE B IPUPOJIE

2.2

OOmast xapakrepuctuka 3j1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTeNeHU okucieHus. CTpoeHne U (u3nueckue CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U Cephl. AJUIOTPONHbIE MOIU(PUKALIMH KUCIOPOAA
U cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOOPOA, CTpOeHHE, (PU3UUECKUE U
XUMUYecKre cBoicTBa. OKCHIIBI Cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHIIOB.
CepHas kucnora, (Qusnueckne ¢ XHMHYECKHE CBOWCTBa (0OIIME Kak
IPEJCTaBUTEN KJlacca KHUCIOT M chenuduueckue). XUMHUYECKHE peakluy,
JeKallie B OCHOBE IMPOMBIIUIEHHOTO CIOco0a MOJYYEeHUS CEPHOM KHCIOTHI.




[Tpumenenne. Conu cepHON KUCIOTHI, KadyeCTBEHHAs! peakUusl Ha CyJIb(paT-uOH.
Haxoxnenue ceppl U €€ cCOeAMHEHHM B MpUpoAe. XHUMHUYECKOE 3arps3HCHUE
OKpY’)Karolllel Cpeapl COENWHEHUSMU cepbl (KUCIOTHBIE TOXKIU, 3arpsi3HEHUE
BO3/yXa ¥ BOJOEMOB), CIIOCOOBI €Tr0 MPEeI0TBPAILICHHS
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OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pPHbIE CTETIEHU OKUCIECHUS. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
¢busznuecKkre U XUMUYECKue cBoicTBa. KpyroBopot a3ora B pupoae. AMMHAK, €r0
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA, MOTy4eHue U npuMeHenue. Cou aMMOHMUS,
ux (pu3nyueckre U XMMHYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUs. A30THasi KHCJOTa, € moyiyueHue, GU3nYecKue U XUMHUYECKHE
cBOMicTBa (0OOmIME KaK TMpeACTaBUTENS Klacca KHUCIOT W CrHenu(uueckue).
Hcnonp30BaHWe HUTPATOB U COJIEW aMMOHHS B KadyecTBE MHUHEPaJIbHBIX
ynoOpeHui. XUMHYECKOEe 3arpsi3sHECHUE OKPYKAIOIICH CpeIbl COSMHEHUSIMH a30Ta
(KUCTIOTHBIE JOK]IU, 3arPsI3HEHHUE BO3AyXa, IOYBHI U BOJOEMOB)
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®dochop, amnorponHbie Momudukamuu dochopa, GU3MUECKHE W XUMHUECKHE
cBoiictBa. Oxcun dpochopa(V) u pochopnas kucinora, GU3NIECKUE U XUMUUECKUEC
CBOHCTBa, mony4yeHue. lcmosb3oBanue (ocdaroB B KauecTBe MHUHEPATbHBIX
ynoOpeHuit

2.5

OOmast xapakrepuctuka 3ieMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHU  OKHUCICHHUSA.  YTIEpPOJ,  aJUIOTPOITHBIE
Moau(pUKanuy, pacnpocTpaHeHHEe B Mpupoie, (U3HUEecKHe U XHUMHUYECKHe
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B mpupoae. OKCHaBI yriiepoaa, ux
¢uznueckue MW XHUMHUYECKHUE CBOMCTBa, JACWCTBHE Ha KHUBBIE OPTraHU3MBI,
MOJTyYeHHE U MPUMEHEHHUE. DKOJOTMYECKHe MPOOJIEMbl, CBSI3aHHBIE C OKCHIIOM
yraepona(IV); rumore3a T1I00anbHOTO TOTEIJICHUS KIWMAaTa;, MapHUKOBBIN
addext. YrompHas KucioTa U e€ cor, X GU3NIeCKue U XUMHUIECKHUE CBOMCTRA,
nmoiydyeHue u mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-WOHBI.
Hcnonk3oBanrue kapOOHATOB B OBITY, MEIUIIUHE, IPOMBIIIJICHHOCTH M CETTLCKOM
XO0351CTBE

2.6

[TepBoHauabHBIE TMOHATHS 00 OPraHMYECKHUX BEMIECTBAX KaK O COCIUHEHHSIX
yriiepojia (MeTaH, 3TaH, ITHUIEH, alleTHUIICH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
Nx cocraB um xumuueckoe cTtpoeHue. I[loHATHE O OHOJOTHMYECKH BaKHBIX
BEIIIECTBAX: HUpax, OelKax, YIrieBoJaX — W HMX POJU B JKU3HH YEJIOBEKa.
MarepruanbHOE €EAUHCTBO OPTraHUYECKUX U HEOPTAaHUYECKUX COCIMHEHUIN

2.7

KpemHnii, ero ¢pu3ndeckne 1 XuMUYECKUE CBOMCTBA, TIOJYYCHUE U TTPUMEHEHHE.
Coenunenuss kpemMHuss B mnpupone. OOmme mpeacraBieHuss 00 OKCUIe
kpemauA(IV) u kpemuueBoil kucinore. CUIMKATBL, UX HCIIOJIB30BAaHUE B OBITY,
MEIUIIMHE, TPOMBILIUICHHOCTH. BaxxHeillne cTpouTenbHblE MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmembr OGe3omacHOTro
MCIOJIb30BaHUS CTPOUTENLHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HU

2.8

XUMHUYECKUH DSKCIIEPUMEHT: H3y4YeHHE OO0paslloB HEOPTaHWYECKHX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTHBI; TPOBEJCHNE KAYECTBEHHBIX PEAaKIINi Ha XJIOPHUI-HOHBI
U HaOJI0JIeHNE MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaKaloue GU3NIecKue u
XHMMHUYECKHE CBOMCTBA T'aJIOT€HOB U HUX COCI[I/IHGHI/II\/'I (BO3MO)KHO HUCIIOJIB30BAHUEC
BHJICOMATEpPHAIOB); O3HAKOMJICHHE C oOOpasmamMu XJOpUI0B (TaJOTCHUIIOB);




03HaKOMJICHHUE C 00pa3liaMu Cephl i €€ COSTUHEHUSIMU (BO3MOKHO UCTIOIB30BAHUE
BHJICOMAaTEPHAIIOB); HAOIIOICHHE TIpoliecca OOyTIMBaHMs caxapa Mol IeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KHUCJOTBI, HW3YYEHHE XUMHUYECKHUX CBOWMCTB
pa30aBIeHHOM CepHON KUCIOTHI, TPOBEJCHNE KAYeCTBEHHOM peakIiy Ha cynbdart-
WOH W HAONIOACHHWE MpHU3HAKa €€ MPOTEKAHUS, O3HAKOMIICHHE C (PU3NYSCKUMU
cBoiicTBaMH a30Ta, ¢dochopa W MX COCIUHCHHHA (BO3MOXXHO HCIIOJIH30BAHHE
BHJICOMATEPHAIOB), 0Opa3liaMu a30THBIX U (HOCHOPHBIX yIOOpEHUH; OTyICHHE,
coOupaHue, paclo3HaBaHHE W W3yYCHUE CBOWCTB aMMHaKa; IMPOBEICHUE
KAaueCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U PochaT-uOH U U3YUCHHE TTPU3HAKOB
WX TPOTEKaHWs, B3aMMOJICMCTBHE KOHIEHTPUPOBAHHON a30THOW KHUCJIOTHI C
Mebl0 (BO3MOXHO HCIOJIb30BaHUE BHIEOMATEPUANIOB); M3y4YeHHE MoOAeei
KPUCTAINIMYECKUX pemeEToK anmasza, rpadura, QysiepeHa,; 03HAKOMIICHHE C
MPOLIECCOM  aJCcOpPOIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIUIEM U
YCTPOMCTBOM IPOTHBOTra3a; MoydeHrue, COOMpaHne, paclio3HaBaHUE U U3yYEHHE
CBOMCTB YTIJIEKUCIIOTO rasa; MpoBeJAeHHE KaUyeCTBEHHBIX PEaKIMii Ha KapOoHaT- U
CIWIMKAT-UOHBl W W3yYEHUE TPU3HAKOB WX TNPOTCKAHUS; O3HAKOMIIGHHE C
MPOAYKIIMEH CHUIUKATHOW TPOMBIIUICHHOCTH; PEIICHHUE HKCIEPUMEHTAThHBIX
3aja4 1o Teme «BaxHei1ne HeMeTaubl U UX COSIUHEHUSI

MeTamisl 1 ux COCIUHCHUA

3.1

OOmast XapakTepucTUKa XMMUYECKHX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nosnoxxkenus B llepuoguyeckol cuctemMe XMMHUYECKUX diieMeHToB [J[.U.
MenpeneeBa u ctpoeHus: atoMoB. CTpoeHHe MeTalioB. MeTamndeckasl CBsi3b U
METAJNIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  OJJEKTPOXMMHMYECKHU  psl
HanpsHKEHUW METaJIOB

3.2

®dusznveckue 1 XUMHUYECKHE CBOMCTBAa MeTaIoB. OOIIHMEe CrocoObl MOydYCHHS
MeTauioB. [IoHSATHE O KOpPpPO3WHM METAIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT
Koppo3uu. CruiaBsl (CTajib, YyT'yH, JIOPATIOMUHUHN, OpOH3a) M UX NMPHUMEHEHHE B
OBITY U TIPOMBIIIUICHHOCTH

3.3

[[{emounble MeTamibl: moJiokeHUue B Ilepronnueckoil cucTteMe XUMHUYECKUX
anemeHToB J[.M. MenaeneeBa; CTpoeHME MX aTOMOB; HaxXO0XKJACHUE B MPUPOE.
dusnyeckue U XUMUYECKUE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKcuasl U
TUAPOKCHIBI HaTpuss W Kanus. lIpuMeHeHue mIeNnoYHBIX METAUIOB M HUX
COCTUHEHUN

3.4

[IlenouyHoO3eMeNbHBIE METAIIIBI MATHUHM M KaJblLMii: mojioxkeHue B [leproanueckoi
cucremMe xumudeckux osineMeHtoB [[.M. MeHneneeBa; CTpOo€HHME HMX aTOMOB;
HaxoJieHue B npupoje. Dusnyeckne 1 XUuMUYECKUE CBOMCTBA MarHusi U KajibIUsl.
Baxueiiine coequHeHus: Kaablus (OKCHII, THAPOKCU, con). JKECTKOCTH BOJIBI U
CrocoObI €€ yCTpaHEHUS

3.5

AnromuHui: nonoxeHue B [leproanyeckoil cucreMe XUMUYECKUX 31eMeHToB J[.1.
Memnzeneesa; CTpoeHHE aTOMa; HaXOXKACHUE B ITpupojie. PU3NUecKre U XUMHUUECKUE
CBOMCTBA aMfOMHUHMS. AMGBOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A ATFOMUHUS

3.6

Keneso: nonoxenue B lleprognyeckoit cucreme xumuueckux siementon J[.U.
MenpeneeBa; CTpoeHuMe aroma; HaxoxzaeHue B mpupone. dusmueckue u
XUMHUYECKHE CBOMCTBA Kese3a. OKCHIIbI, TUIPOKCUIBI U conn xeresa (I1) u sxenesa
(IIT), ux coctas, CBOMCTBA U MOJyYCHUE




3.7

XUMUYECKUH KCTIEPUMEHT: O3HAKOMJICHHE C 00pa3IiaMy METAJIJIOB U CIUIABOB, HX
(bu3NYeCKUMU CBOWMCTBaMHU; M3YyUYE€HUE pE3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOHO HMCTIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS
OKCHJA KalblLMsl W HATpUs C BOJAOM  (BO3MOXKHO  HCIIOJb30BAHHE
BHJIEOMATEPHAJIOB); UCCIECIOBAHUE CBOMCTB >KECTKOM BOJBI; MPOIIECCa TOPEHUS
&Kele3a B KUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUAJIOB); IPU3HAKOB
MPOTEKAaHNUs KAYeCTBEHHBIX PEaKIUil Ha MOHBI (MarHus, Kalblus, aJIOMUHUSA,
nunaka, xenesa(ll) u xenesa(Ill), meau(Il); HaGmroneHre U OMUCAaHUE MPOIIECCOB
OKpalllMBaHUsl IUJIAMEHHM HWOHAMHU HATpHUs, Kalusgd U KaiblUs (BO3MOXHO
UCIIOJIb30BaHHE BHUIEOMATEpUAJIOB); HCCIEIOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCHIA AIFOMUHUS W THUAPOKCUAA IIMHKA; PEHICHUE SKCHEPUMEHTAIBHBIX
3a7a4 no teme «BakHelme MeTajljibl U UX COCIMHEHUS

XuMUA U OKpYKaronias cpena

4.1

HoBeie maTepuansl u TexHonoruu. BemecrBa u Marepualibl B MOBCEIHEBHOM
JKW3HU 4YesloBeKa. XUMHUA U 310pOBbe. be3onacHoe MCroib30BaHUE BEUIECTB U
XUMUYECKUX peakuuid B ObITy. [lepBasi momoImp mMpu XUMHUYECKHX OXKOTax M
OTPABJIEHUAX

4.2

OCHOBBI PKOJIOTHYECKON TPAaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaroIIeH
cpeant IIJAK. Ponp XumuM B pelIeHHH 3KoJOTHUecKuX mpoOieM. [IpuponHbie
WCTOYHUKH YTJIIEBOJOPOJOB (yrojb, NMPUPOAHBIM ra3, HE(Tb), MPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

4.3

XUMHUYECKUH HKCIIEPUMEHT: M3ydeHHe 00pa3lOB MaTepUasoB (CTEKJIO, CIUIABBI
METaJIJIOB, NTOJINMEPHBIE MAaTEPUAJIbI)




ITPOBEPAEMBIE HA OI'S 10 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJIBHON ITPOT'PAMMBI OCHOBHOT'O
OBHLIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30oBaTeILHOM
NMPorpamMMbl OCHOBHOIO 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAaEMOCTHU SBICHHH TPHPOJBI, MOHUMAHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XHMMHYECKOH HayKd Kak OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOILIel KyJIbTypbl M TNPAKTUYECKOM
NESTEIbHOCTH 4YeJOBeKa B YCIOBHUSIX COBPEMEHHOIO OOIIECTBa;
IIOHMMAaHNUE MECTa XMMUU CPEIU IPYIMX €CTECTBEHHBIX HAyK

1.2

0 Hay4YHbIX ME€TOJAaX IIO3HAHHA, B TOM YHCJIC SKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX  MCTOHAAX  HUCCICAOBAHUA  BCIICCTB U HU3YUYCHUSA
XUMHUYCCKHUX peaKuHﬁ; YMCHHUC UCIIOJIB30BaTh MOACIIN IJId 00BSICHECHHS
CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax mpodecCHOHATBLHON NESTEIHOCTH, CBS3aHHBIX C XUMUEH H
COBPCMCHHBIMH  TCXHOJIOTUAMH, OCHOBAHHBIMH Ha HJOCTHIXCHUAX
XUMHAYECKOW HAayKH, YTO TIIO3BOJIUT OOYYAIOIUMCSI paccMaTpHUBATh
XUMUIO Kak cepy cBoeit Oymyrieit mpodeccuoHaabHON NeSITEIbHOCTH 1
c/lenaTh OCO3HAHHBIA BBHIOOP XUMHUHM KaK MPOQPUIBLHOIO MpeaMeTa Mpu
nepexo/ie Ha YpOBEHb CpeHero oomiero o0pa3oBaHus

BianeHue cucreMOM XUMUYECKHX 3HAHMM M YMEHHE IIPUMEHATH
CUCTEMY XMMHUYECKUX 3HAHUU, KOTOPAsl BKIIIOYAET:

2.1

BOKHEHIINE XHUMHUYECKHUE TIIOHATHUSA: XHMHUYECKHH D3JEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IPOCTOE U CIIOKHOE BEILIECTBO, OJHOPOAHAS M
HEOJHOPOAHAs CMECh, OTHOCUTENBHBIE ATOMHAS U MOJIEKYJIIPHAsT MAaCCBhl,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAS. Macca, MOJIIPHBINA 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJb (CpeAHsAsA), XMMHUYECKas PEaKLUs, peaKluu
COCIVHEHUS, PEaKLUU PA3JIOKEHUs], PpEaKlUM 3aMELEHMs], pEeaKUH
oOMeHa, TeroBoi A GEKT peakIuu, 9K30- U SHIOTEPMHUUECKHUE PEAKITUH,
pacTBOp, MaccoBas [JOJII XUMHMYECKOrO DJJIEMEHTAa B COCIUHECHMH,
MaccoBasi 10JIs ¥ MPOLICHTHAsI KOHLIEHTPALUs BEIECTBA B PACTBOPE, PO
aToma, SJIEKTPOHHBIA CIIOM aTroMa, aroMHas OpOUTalb, PAIUyC aToMa,
BaJICHTHOCTb, CTEINEHb OKHCJICHHUS, XUMHYECKas CBSI3b,
JNEKTPOOTPHULIATENBHOCTD, TOJSIPHAs. U HEMOJISIpHAsT KOBAJICHTHAS CBS3b,
VOHHAsl CBf3b, METAJUIMYECKAs CBsI3b, KPHUCTAUIMYECKAss pEmETKa
(aTOMHas1, HOHHAs!, METAUTMYECKas, MOJIEKYJISIpHasi), HOH, KAaTUOH, aHHOH,
AIIEKTPOJIUT U HEDJIEKTPOJIUT, DIEKTPOIUTHUECKAS AUCCOLUALS, PEAKLIUT
UOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEaKIHH,
OKHMCIIUTEIb W  BOCCTAaHOBMTENb, OKHCICHHE UM BOCCTaHOBIICHUE,
ANIEKTPOJIM3, XMMHYECKOE paBHOBECHE, OOpaTUMble M HeoOpaTuMble
peaKIy, CKOPOCTh XMMUUYECKON peakuuu, katanuzarop, [1/1K, koppo3us
METAJUIOB, CILIABbI




2.2

OCHOBOIIOJIATAIONINE 3aKOHbl XMMHH: 3aKOH COXPAaHEHUS MAacChl,
nepuoanueckuit 3axkoH .M. MennaeneeBa, 3aKkOH TOCTOSTHCTBA COCTABA,
3aKOH ABOTaIpO
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TEeOpuun XUMUH: aTOMHO-MOJIEKYJISIpHAsI Teopus, Teopus
ANEKTPOIUTUYECKON TUCCOLIUALIUT

Brnangenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIKOYAOIIEH:

3.1

YMCHHUC NPABUIIBHO UCIIOJB30BAaTh M3YUCHHBIC BCIICCTBA U MATCPHUAJIbI
(B TOM umnCIie MUHEpAIbHbIE YI00PEHUSI, METAJUIbI U CIIJIaBbI, TPOTYKTHI
nepepadOTKA  MPHPOTHBIX ~ MCTOYHUKOB  YIIIEBOJIOPOIOB  (yTJd,
NPUPOJHOTO Ta3za, HEPTH) B OBITYy, CEIBCKOM XO35SHCTBE, Ha
MMPOU3BOACTBC U MOHUMAHHNC 3HAYCHUSA KUPOB, 6GJIKOB, YIJIICBOAOB JIA
OopraHu3Ma 4YCJIOBCKA, YMCHHUC IIPOTHO3UPOBATL BJIIMAHUC BCHICCTB U
XUMHYECKHX TPOIIECCOB HAa OpPraHMW3M 4YEJIOBEKAa M OKPYKAIOIIYIO

NPUPOHYIO CpEIy

3.2

YMEHHE HMHTETPUPOBATh XUMHUYCCKUE 3HAHHUSA CO 3HAHUSAMHU JPYTHX
y4eOHBIX TIPEIMETOB

3.3

HAJIMYUE OMBITA Pa0OTHI C Pa3TUYHBIMU UCTOYHUKAMU HH(POPMAIUH T10
XUMUM (Hay4yHas ¥ HAy4YHO-NIOMYJSpHas JIUTEparypa, CJIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHMBHO OIICHHBaTh HHQOPMAIMIO O BELIECTBaX, HX
MPEeBpaALICHUSIX U MIPAKTHUYECKOM NMPUMEHEHUHN U YMEHHUE HUCII0JIb30BaTh
e€ s pereHus yaeOHO-TT03HABATEIbHBIX 3374

Brnanenue ocHOBaMy MOHSATHIHOTO ammapaTa U CHMBOJIMYECKOTO SI3bIKa
XUMUH JIJI COCTaBJICHUsI (HOPMYJT HEOPTAaHUYECKUX BEIECTB, YPABHCHUI
XUMHYECKHUX peaKkiuii; ocHoBaMu XxuMudeckoil HoMeHknatypsl (IUPAC
Y TPUBUAJIbHON)

YMeHue OOBSCHATH CBS3b MOJIOKEHHUs 3MeMeHTa B llepuoamueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX OJEMEHTOB (COCTaB W 3apsj sapa, oOOIIee YHCIIo
AJICKTPOHOB), pACTIpPEEICHUEM DJIEKTPOHOB TI0 OSHEPreTHUYECCKUM
YPOBHSIM aTOMOB IE€PBbIX TPEX NEPUOOB, KaTUs U KaJbLIUS

[IpencraBnenue 0 MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
DJIIEMEHTOB (paZinyC aToMa, 3JIEKTPOOTPULATENIBHOCTb), HPOCTBIX H
CJIO’KHBIX BEIIECTB OT TOJIOKEHHS 3JeMeHTOB B llepuonnueckoi
cucteme (B MaJbIX MMEpPHOJaX ¥ TJIABHBIX MOJTPYIIAX) U SJIEKTPOHHOTO
CTPOEHHUA aToMa

YMmenue kinaccupuIpoBarh:

7.1

XUMHNYCCKUEC DJICMCHTHI

7.2

HEOPTraHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUC pCAKITUHN

YMeHue onpeneirh:

8.1

BAJICHTHOCTD U CTCIICHb OKHCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3apsAd HOHA




BHUJl XHMHMYECKOM CBA3M M THUI KPUCTAIIMYECKOM CTPYKTYpHl B

8.2
COETMHEHUSIX
8.3 XapakTep Cpelibl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM )
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBaTh PU3NUECKUE M XUMUUECKHE CBOMCTRA!
MPOCTHIX BEMIECTB (KUCIOPO, 030H, BOJOPOI, rpaduT, anmMas, KpeMHUH,
9.1 azot, d¢ocdop, cepa, XJOp, HATPUH, Kaaul, MarHUM, KaJbIUH,
ATIOMUHHM, JKEJIE30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE X BOJHBIX PAacCTBOPOB (BOJAA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPO, OKCHUIBI U TMAPOKCHIBI MeTauioB [-1IA
9. rpym, amomunus, meau (11), muaka, sxenesa (11 u I1I), okcuast yriaepoaa
' (IT u IV), kpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHUCTasi, CepHas, a30THCTas, a30THas, QochopHas, yrompHas,
KpEMHHUEBasi KUCJI0Ta U UX COJIN)
MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
93 OT MX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEILIECTB B 3aBUCUMOCTH OT UX
' CBOMCTB, BO3MOXKHOCTb MPOTEKAaHUS XUMHYECKHX IpPEBpALEHUI B
Pa3ITUYHBIX YCIOBUAX
10 YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHHS PEaKIIHii, B
TOM YHCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKLIUI
103 WUTIOCTPUPYIOIINX XUMHUECKHE CBOWCTBA U3YyUEHHBIX KJIACCOB (IPyIIM)
’ HEOPTraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOMINX T€HETUYECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHue BIUUCIATh (IPOBOIUTH PaCUEThI):
111 OTHOCHUTEIIGHYI0 MOJIEKYJISIPHYI0O ¥ MOJSIPHYIO MAacChl BEIIECTB,
’ MacCCOBYIO JIOJI0 XMMHYECKOTO DJIEMEHTA B COSTMHEHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MAaccy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKHX pEAKIHA W HAXOJUTh KOJIHYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Biianenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJIaMH HAyYHOTO MO3HAHUS (HAOIIOIEHUE, U3MEPEHUE,
121 OKCIIEPUMEHT, MOACIMPOBAHNE) MIPH U3YUYCHUU BEIIECTB U XUMUYECKUX
’ SIBIICHUH; yMeHHE cHOpMYITHpOBaTh MPOOIEMY U MPEATONKUTH MYTH €€
pelieHus
122 0e30macHOi pabOThl C XUMHUYECKHMMH BEIIECTBAMHU, XHUMHUYECKOM
' MOCY/I0H ¥ JIaOOpaTOPHBIM 000PYIOBAHHEM
npaBUJIaMy OE€30MMaCHOTO OOPAICHHsI C BEIIECTBAMH, UCIIOJIb3YEMbIMH B
12.3 MOBCE/IHEBHOM JKHM3HH, NMpaBUIAMH TOBEICHHS B IENIAX COEpeKeHUS

3M0POBbSI M OKpYXaIOUIEH NPUPOJHOW Cpeapl; MOHUMAaHHE Bpeaa
(omacHOCTHM) BO3JCHCTBUS HA JKUBBIE OPTaHU3MBI OIpPENEIEHHBIX




BEIIECTB, CHOCOOOB YMEHBUICHHS M MPEJOTBPALCHUS HX BPEIHOTO
BO3JICHUCTBUS

13

Hammuwne MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYHICCTBJIICHUA
CICAYIOMIUX XUMHUYCCKUX SKCIICPUMEHTOB:

13.1

U3YYCHUE U ONHCAaHNuE (PU3NYECKUX CBOWMCTB BEIIECTB; 03HAKOMIICHUE C
(GUBNYECKUMU U XUMUYECKAMH SIBJICHUSIMHE;, OTIBITHI, WILTIOCTPUPYIOIIHE
MPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuit

13.2

U3ydeHHe CIIOCOO0B pa3eeHus cMecer

13.3

MOJIy4YeHHUE KUCIOPO/Ia U U3YUYEHHE €0 CBOMCTB; MOJIyYeHUE BOJIOPOJA U
M3Y4YEHUE €ro CBOMCTB; MOJIYYEHHE YTIEKUCIOTO ra3a U U3y4yeHUe €ro
CBOWCTB; MOJYYCHUE aMMHaKa U U3yYEHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE PAaCTBOPOB C  ONPENEIEHHOM MacCOBOM  J0JIEH
pacTBOPEHHOTO BEIIECTBA

13.5

NPUMEHEHHUE WHANKATOPOB (JTaKMyca, METHIIOpaHka 1 peHon(TarenHa)
JUTSL OTIPEICIICHUS XapaKTepa cpeibl B paCTBOPAX KUCIOT U IIeTIoueit

13.6

HUCCIICAOBAHUEC U OIIMCAHUEC CBOMCTB HCOPraHNMYCCKUX BCHICCTB Pa3JIMYHBIX
KJIaCCOB; H3Yy4YCHUC B3aPIMOI[CI>iCTBPI§I KUCJIOT C METalllaMu, OKCHAAMU
MCTAJIJIOB, PAaCTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHHUAMU, COJISAMU,
MOJTy9YCHUE HEPACTBOPHMBIX OCHOBAHHMIA; BHITECHEHHE OJHOTO METaylia
IPYTUM W3 pacTBOpa COJH; HCCIeJI0BaHHe aM(OTEpHBIX CBOWCTB
TUAPOKCUAOB aJIIOMUHUSA U TUHKA

13.7

pEllIeHHE SKCIMEePUMEHTAIbHBIX 3a7ad Mo TemaM: «OCHOBHbBIE KJIACChI
HEOPTraHUYECKUX COCTUHEHUN»; «IIEKTPOJUTUUYECKAS] AUCCOLUALIMSY;
«Baxxkneinine HeMeTallTbl U UX COSIUHCHUY, « BaskHEHIITNe MeTallJIbl U
UX COCIMHCHUS

13.8

XUMHAYECKHE SKCIIEPUMEHTHI, HIUTIOCTPUPYIOLINE MTPU3HAKH MPOTEKAHUS
peakumii  MOHHOTO  OOMEHa;  KadeCTBEHHBIC  pEakIud  Ha
NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax HOHBI XJIOpUA-, Opomun-,
uoaua-, cynear-, pocdar-, kapooHaT-, CUIMKAT-aHUOHBI, THIPOKCHU/I-
MOHBI, KATHOHBI AMMOHH S, MarHusl, KaJlbLus, aIIOMUHUS, *Kene3a (2+) u
xkenesa (3+), menu (2+), uHKA

14

YmMmenue:

14.1

NPEJCTaBIATh  PE3yNbTaThl AKCIEpUMEHTa B  (opMe BBIBOJOB,
JOKA3aTeNbCTB, TpaQUKOB ¥ TAaONHMII W BBIABIATH AMIHPUUYCCKUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3M MEXIY PEaTbHO HAOIIOJaeMBIMH XMMHYECKHMHU
SBJICHUSIMA M TIPOLIECCAMH, MPOUCXOISIIMMH B MAaKpO- U MUKPOMHUPE,
OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECCTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM
I'OCYIAAPCTBEHHOM 3K3AMEHE 110 XUMUHU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

1

HepBOHa‘IaJ'IBHBIe XUMHUYCCKUEC ITOHATUSA

1.1

Yucrtsle BemecTBa U cMmecu. CriocoObl pa3zienenus cMeceit

1.2

ATOMBI U MOJIEKYJIBI. XUMUYECKHE 371€MEHTHI. CHMBOJIBI XMMHUECKHUX 3JIEMEHTOB.
IIpocTsle U CIOKHBIE BELIECTBA.

1.3

Xumnueckast popmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHX 371eMEHTOB. CTeneHb
OKHUCJICHUS

1.4

3aKkOH TIIOCTOSHCTBA cocTaBa BemiecTB. OrTHOcHTENbHAs aTOMHas Macca.
OTtHOCHTEILHAS MOJICKYJISIpHada Macca. MaccoBas 1079 XUMHYSCKOro 3JIeMEHTa B
COCAMHCHUN

1.5

KonmuectBo BemectBa. Monb. Monsipaas macca. MousipHblii 00BEM  Ta30B.
B3anMoCBs3b KOIMYECTBA, MACCHI M YHUCIIA CTPYKTYPHBIX €UHHUL] BELIECTBA

1.6

dusnyecKkue U XMMUUYECKUE SIBJICHHsI. XUMUYECKas peaklysl U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEMECTB. XUMHUUECKUE YPAaBHECHUS

[Tepuonuueckuii 3akoH u [lepronuueckas cucteMa XuMHUECKUX AnemMeHToB [[. 1.
MenneneeBa. CTpoeHne aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoandeckas cucrema XUMUYECKUX 3yemMeHToB [[.U.
Menpneneesa. Ilepuoasl u rpymnmbl. OU3MYECKUN CMBICIT MOPSAKOBOIO HOMEpA,
HOMEPOB MEepUoa U TPYIIIbl 3JI€MEHTA

2.2

Crpoenne atomoB. CocTaB atoMHbIX sijep. M3orombl. Dnexktponbl. CTpoeHue
DJIGKTPOHHBIX ~ 00O0JI0OUEK aToMOB MepBbIX 20 XUMHYECKHX DJIEMEHTOB
[Iepuonnueckont cucremsl [I.1. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMMUYECKHUX JIEMEHTOB IEPBBIX TPEX
NepUOJIOB, Kalusl, Kaiublus (paxuyca aToMOB, 3JIEKTPOOTPHUIATEIBHOCTH,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB) U UX COEAMHEHUH B COOTBETCTBUU
C TOJIOKEHUEM DJIEMEHTOB B [leproandeckoi cucreMe U CTpPOCHUEM UX aTOMOB

Crpoenue BeniecTa

3.1

Xumuyeckass CcBs3b. KoBaneHTHas (TONsipHasT W HEMOJSIPHAsI)  CBS3b.
3H€KTp00TpI/ILIaTeJIBHOCTB XUMHUYCCKUX 3JICMCHTOB. I/IOHHaH CBJI3b.
MeTtannnueckas CBI3b

3.2

Tunel KpUCTANIMUECKHX PEIETOK (aTOMHAsi, HWOHHAs, METaJUIMYecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBAa OT THIA KPUCTAUIMYECKOW PEMETKH U BHAA
XUMHUYECKOH CBA3HU

Baxwuelie mnpencraBuTENM HEOPraHUYECKHX BellecTB. Hemeramnel u  ux
coenrHeHnsa. MeTannbl M UX COeTUHEHUS

4.1

Knaccupukanus u HOMEHKIATYpa HEOPTraHMYECKHX COCIUHEHUH: OKCHUIOB
(conmeobpasyromue: OCHOBHBIC, KUCIOTHBIE, aM(pOTEPHBIE) U HECOJe00pa3yIoIue;
OCHOBaHMI (ménoun u HEPacCTBOPUMBIC OCHOBAHUA); KHCJIOT
(kucnmopoacoaepKanye u 0eCKUCIOPOAHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJei (CpeHnX U KUCIBIX)




4.2

dusnueckre U XUMUYECKHUE CBOMCTBA NOPOCTLIX BCHICCTB-HCMCTAJIJIOB: BOJAOPO/JA,
XJIOpa, KHCIIOPOa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

dusnueckue W XUMHUYSCKHE CBOMCTBA NPOCTHIX BCHICCTB-MCTAJIJIOB: JINTUA,
HaTpUs, KaJlus, MarHUs U KaJbIUsl, aIFOMUHUS, Kelle3a. DIEKTPOXUMUUECKUM P
HanpsH>KeHUH METAIIIOB

4.4

Ou3nyeckue U XUMHUUYECKUE CBOMCTBAa BOJOPOAHBIX COEAWHEHHN HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJOPO/IA, aMMHUAKA

4.5

dusznueckue M XUMHUYECKHE CBOMCTBAa OKCHAOB HemetayioB: cepsl (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), xpemuusa(I1V). Ilonyuenne
OKCHJIOB HEMETAJLIOB

4.6

Xumudeckue cBoWcTBa OKCHAOB: MeTauioB IA—IIIA rpymm, mwaka, memu(Il) u
xenesa(Il, IIT). [Tomy4yeHne OKCHUI0B METAIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHUN M aM(OTEPHBIX TUIPOKCHIOB (Ha MpUMEpe
TUAPOKCUIOB aTIOMUHMS, XKene3a, HuHKa). [lonydenre ocHoBaHM U aMpOTEPHBIX
TUAPOKCHUJIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIIOT: XJOPOBOIOPOJHOW, CEPOBOJAOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KpeMHHEBOH, yrombHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.
[Tonyuyenue kucior

4.9

OO6mue XxuMHUIECKHe CBOMCTBA cpenHux coieid. [Tomyduenue coneit

4.10

[Tonyyenne, coOupaHue, pacro3HaBaHWE BOJOPOAA, KHCIOPOAa, aMMHaKa,
YIJIEKHCIIOTO Ta3a B JIa0opaTopuu

4.11

[Tonyyenne ammmaka, CepHON M a30THOM KHCIOT B MpOMbIIUICHHOCTH. OOmue
CIOCOOBI OJTYyYEHUS] METAJIIOB

4.12

I'eneTnueckas cBSI3b MCXKAY KiIaCCaMU HCOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccudpukanus XuMHUECKUX peakluid MO pa3iUyHbIM MPHU3HAKaM: MO YHCIY U
COCTaBy Y4YacCTBYIOUIMX B pEaKkIMH BEILIECTB, MO TeIIoBoMy 3(ddexty, mo
M3MEHEHUIO CTENEHEN OKUCIEHHSI XUMUYECKUX AIEMEHTOB

5.2

TemnnoBoit 23pHEKT XUMUIECKON peakIny, TEPMOXUMUIECKHAE YpaBHEHUS. DK30- U
SHAOTEPMUYECKUE peaKkuu. TepMOXUMUYECKUE YPABHEHUS
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OKHCIUTETBHOBOCCTAHOBUTENIBHBIE peakuuu. OKHUCIUTENIN U BOCCTAaHOBUTEIIH.
[Ipomieccbl  OKMCIEHUST W BOCCTAHOBJIGHUS.  OJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON PEAKLIUU
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Teopus 31eKTpOIUTHYECKON Auccounanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HEANIEKTPONIUThL. CUITbHBIC U clTa0ble NEeKTPOIUThl. CTeneHb JUCCOIHAIINN

5.5

Peakiuu monHOro oOMeHa. YCIOBHUS TPOTEKAHHS PEaKIHii MOHHOTO OOMEHa,
IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XUMUA U OKpYKaroas cpena

6.1

Bemectea u  marepuanibl B IIOBCEIHEBHOW JKU3HU 4YellOBeKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuii B 1abopaTtopun u ObITy. [lepBast
MIOMOUIb NMPY XUMHYECKUX 0KOTaX U OTPABICHUIX




6.2

XUMHUUECKOE 3arpsi3HEHUE OKPYXKAIoIIel cpe/ibl (KUCIOTHBIE T0XKIH, 3arpsi3HEHUE
MOYBbI, BO3JyXa U BOJOEMOB), CIocoObl ero mpenorBpauieHus [IpenenbHas
nonyctumas koHueHtpamus BemectB (ITJK). Pomp xumMum B pereHun
OKOJIOTMUECKUX TIpobsieM. YcuiieHne mnapHukoBoro »sddexra, paspyiieHue
030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriaepoa, KpEeMHHUS U KX COCTUHEHUH B OBITY,
MCIUIIUHC, TPOMBIIIJIICHHOCTH U CCIILCKOM XO3SICTBE. HpI/IMeHeHI/IC MCTAJLJIOB U
CIUJIaBOB (CTajb, YYTYH, TIOPATIOMUHUMN, OpOH3a) B OBITY M IPOMBIIIUICHHOCTH UX
coequHeHuil. [ToHsATHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3UU

6.4

[IpupomHble HMCTOYHUKH YTIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HePTH),
MPOJIYKTHI MX NepepaboTku (OEH3HH), UX POJIh B OBITY U MPOMBIIIJIEHHOCTH

6.5

[lepBoHavanbHble TOHSATHA OO0 OPraHWYECKUMX BEIIECTBAX KaK O COEITUHEHUSIX
yrieposaa (MeTaH, 3TaH, 3TWIEH, alleTHUJIEH, STaHOJI, MIMIEPHH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONTOrMUECKH BAaXKHBIX BEILECTBAX: JKUpaxX, OelIKax, yrJIeBOAaX — M UX
POJH B )KU3HU YEJIOBEKA

Pacuértnr:

7.1

o popmynaamM XUMUYECKUX COETMHEHUN

7.2

Macchl (MacCoBOM) IOJHM PACTBOPEHHOTO BELIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YpaBHCHHAM




TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
Koau4vecTBo 4yacoB
Ne HaumeHoBaHue pa3jieioB u daekTpoHHbIe (U(pPOBbHIE)
KonTpoJbHbIe IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC PeCypChl
padoThI padoThbI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE MIOHSATUSA
XuMmust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
MPAKTHYECKOU JIEATETLHOCTH https://m.edsoo.ru/7f41837¢
YyesaoBeKa
1o BemectBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
' peaKuu https://m.edsoo.ru/7{41837¢c
Hroro no pazneny 20
Pa3nea 2. BaxkHeiimme npeacTaBuTe/Id HEOPraHMYECKHUX BeLIeCTB
21 Bo3znyx. Kucnopon. [Toustue 6 bu6mmoreka [IOK
’ 00 okcHax https://m.edsoo.ru/7f41837¢
29 Bomopon. [Tonstue o 2 ] bu6mmoreka [IOK
' KHCIIOTax M COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 1 ] but6mmoreka [IOK
' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChI 1 1 1 but6mmoreka [IOK
HEOPTraHUYECKUX COCAMHCHHI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepnoanyeckuii 3akon u [lepuoguveckasi cucrema xumnueckux djemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

3.1

[Tepuonnueckuii 3aKOH U
Ilepnonnueckas cucrema

7

bubmuorexa [{OK
https://m.edsoo.ru/7f41837¢




XUMHYECKUX dj1eMeHTOB /1. .
MenaeneeBa. CtpoeHne aToma

XUMHYECKas CBA3b.

3.2 OKHCIUTETBHO- 8 bubmorexa [JOK
BOCCTAHOBHTEbHEIE PEaKIIAH https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
Hroro mo pasery 15 https://m.edsci.ru/7f41 837¢c
PeszepBHoe Bpemst 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KosaunuecTBo yacos DIeKTPOHHbBIE
HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Ne /i Konrpoubusie Ilpakruyeckune
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznea 1. BenrecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpEeHME U yriTyOJICHHE 3HAHUN 5 | bubnuorexa [{OK
' OCHOBHBIX Pa3/IeNioB Kypca 8 Kimacca https://m.edsoo.ru/7f41a636
1o OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [{OK
' peakmuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAsT JUCCOLHAITHS. 2 1 1 bubnmoreka [JOK
' XHWMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pasnen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO6mrast XxapaKTepruCTUKa XUMHYECKHIX 4 ] bubmuoTexa [{OK
' anemeHToB VIIA-rpymmel. ["agorenst https://m.edsoo.ru/7f41a636
ry | o e 6
’ pymHeL. L-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
bubnunorexa [IOK
23 aneMeHTOB VA-rpymimsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/ 7412636
COCTMHEHUS
e | o 8 1 , oo
' . PYTHIEL poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS
Htoro no pasneny 25

Pazpea 3.

MeTaibl M UX COCANHCHUSA




. but6mmoreka [IOK
3.1 OO01re CBOMCTBA METAJIIOB 4 https-//m.c dsci.ru 78412636
bubnunorexa [IOK
32 Baxkueiinine MeTaibl U UX COeIUHEHUS 16 https:/m.c dscI)_E).ru 176412636
Htoro no pasneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTsa 1 maTepuansl B )KU3HU YEIOBEKA 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa IHOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N Marta npoBenenus DJIeKTpOHHbIe N (pPOBbIE IIpumeua-
11/_11 Tema ypoka 8-A 8-b oOpa3oBaTe/ibHbIE HHUE
Iaan dakTt Inan dakTt pecypcbl
T. 1 (5 4.) Xumusi — Ba:KHas 00/1aCTh €CTECTBO3HAHUSA M MPAKTHYECKOI 1eATeJIbHOCTH YeJI0BeKa
1 II'SIBZHSI:;Hxl:lfaililp)l;lg?;;;ni{f;xmﬂn YyeoBeKa bubmmorexa IHOK
’ pei ) ’ https://m.edsoo.ru/ff0d210¢
Tena u BeecTsa.
2 [ToHsTrEe 0 MeTOAaX MO3HAHUS B XUMHH bubmmorexa LOK
’ 8 https://m.edsoo.ru/ff0d227¢
, | e . 1.1 s e
' paTop P patt https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM)
4 Yucrtsle BemecTBa U cMecu. CriocoObl pas3ieneHus bubmuoteka [JOK
’ CcMeceH. https://m.edsoo.ru/ff0d26ca
5 Hucrpykrax mo bK. IIP. Ne 2 «Pa3nenenue bubnuorexa [{OK
' cMecel (Ha mpuMepe OYMCTKU TOBAPEHHOM COJIN ) https://m.edsoo.ru/ff0d28c8
T.2 (15 4.) BemecTtBa 1 XMMHYeCKHE PeaKIUU
6 ATOMBI U MOJICKYJIBI Bubmmorexa [IOK
' M https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) bubnuorexa [{OK
' XUMUYECKHUX AJICMEHTOB. https://m.edsoo.ru/ff0d2be8
2 I - bubmuorexa [{OK
. pPOCTBIE U CIIOXKHBIE BEILIECTBA. https-//m.edsoo.ru/f0d2a6e
b K
9. ATOMHO-MOJIEKYJIIPHOE YUEHUE. nbmmorexa LLO

https://m.edsoo.ru/ff0d2d50




3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUECKas

10.  dopmyna. BaaeHTHOCTh aTOMOB XUMHUYECKHUX bubmmorexa IHOK
S HEMOHTOB. https://m.edsoo.ru/ff0d2eae
1. OtHocurtenbHas aroMHas macca. OTHOCHUTEIbHAs but6mmoreka [IOK
MOJICKYJIIpHAs Macca. https://m.edsoo.ru/ff0d323c
2. MaccoBas qoJ1st XUMHUYECKOT0 DJIEMEHTA B but6mmoreka [IOK
COEIHEHUN. https://m.edsoo.ru/ff0d350c¢
13.  KonuuectBo BemectBa. Moibs. MonsipHast Macca. E?g:j;;giﬁigﬁﬁ I£00d5230
14, du3znyecKkue U XUMUYECKHUE SIBJICHHUA. XUMUYECKast bubnunorexa [IOK
peakIusi. https://m.edsoo.ru/ff0d37fa
15, IIpu3Hakuy 1 ycioBus NPOTEKAHU XUMUYECKHUX bubmuoteka [JOK
peakmuii. https://m.edsoo.ru/ff0d3al 6
16. 3aKOH COXpaHEHUs1 MAaCChI BEIIECTB. XUMUYECKUE bubnmoreka [JOK
yYpaBHEHHS. https://m.edsoo.ru/ff0d3b88
17, Brlunciaenus konuuecTBa, MacChl BEIISCTBA 110 bubnunorexa [IOK
YPaBHEHHUSIM XMMHUYECKHX PEaKIil. https://m.edsoo.ru/ff0d5708
18, Knaccudukanus XuMu4eckux peakiuii (CoeInHeHHs, bu6muoteka [JOK
pasnoKeHusl, 3aMeIIeHUs, 00MEHa). https://m.edsoo.ru/ff0d3{34
19, M. B. JIOMOHOCOB — y4E€HBIN-3HIIUKIJIONEINUCT. but6moreka [IOK
O0o001IeHre U CUCTeMAaTU3alns 3HAHUH. https://m.edsoo.ru/ff0d40c4
2. KonTpoasnas padora Nel no teme Benectsa u bubmuorexa [{OK
XUMUYECKHE PEaKLIUU. https://m.edsoo.ru/ff0d4290
T. 3 (6 4.) Bo3nyx. Kucsopoa. Ilousitie 006 okcugax
1. Boznyx — cmecs razos. Coctas Bo3nyxa. Kuciopon bu6muoteka [JOK

— DJIEMCHT U MPOCTOC BEIIECCTBO. O30H.

https://m.edsoo.ru/ff0d448e




DuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOPOa

22. | (peakmuu okucneHus, ropenue). [lonsrue 06 bubmmorexa IHOK
’ https://m.edsoo.ru/ff0d4614
OKCHUIaX.
3 Crioco0bl ToTy4eHusT KHCIIOpo/ia B 1abopaTopuu 1 bubnuorexa [{OK
" mpomsbinuieHHOCTH. [IpMeHeHre Kuciopoa. https://m.edsoo.ru/ff0d497a
TennoBoit 3pPeKkT XuMUYECKON peaKLUH, TOHATHE O
24. TepMOXI/IMI/I‘Iq:(i:)KOM ypaBHEHUU BII)<3O-L:/I ’ bubmmorexa IHOK
’ https://m.edsoo.ru/ff0d4790
OHAOTCPMHUYCCKUX PCAKIIUAX.
25 TormmBo (HedTh, yroas U MeTaH). 3arps3HeHne bubnuorexa [{OK
' BO3]1yXa, CITIOCOOBI €r0 TIPEI0TBPAIICHHS. https://m.edsoo.ru/ff0d4c4a
Hucrpykrax mo bK. IIP. Ne 3 «Ilonyuenue u bubnuorexa [{OK
26. N
cobupaHue KUCIOPOo1a, U3YUCHUE €T0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
T. 4 (8 u.) Bonopona. IlonsiTHe 0 KHCI0TAX U COJIAX
7 Boxopon — 351eMEHT U IPOCTOE BEIECTBO. bubmuoteka [JOK
" | HaxoxneHue B mpupoe. https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKkue 1 XMMUUECKHE CBOMCTBA BOJIOPO/A. bubmuoteka [JOK
"~ [Ipumenenue Bogopoa. https://m.edsoo.ru/ff0d4dd0
29.  IlonsTHE O KMCIIOTAX U COJIAX. bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30. | CmocoOslI omydeHust BOAOPOAa B 1a0OpaTOPHH. bubmmorexa LOK
https://m.edsoo.ru/ff0d4dd0
31 Hucrpykrax mo bK. IIP. Ne 4 «Ilonyuenue u bubmuorexa [{OK
" | cobupaHue BOIOpO/Ia, U3yUEHUE €r0 CBOWCTBY. https://m.edsoo.ru/ff0d4{42
N . but6mmoreka [IOK
32.  Monspusiii 00bEM ra3oB. 3akoH ABOTaIPO. hitps://m.edsoo.ru/f0d542e
HOB"TOpHuﬁ uHcTpyKTak o b7K. Beruucnenus Bubmiorexa LIOK
33. 00BEMa, KOJIMYECTBA BEIISCTBA I'a3a I10 €ro

U3BECTHOMY KOJIMYECTBY BEILIECTBA WIIU O0BEMY.

https://m.edsoo.ru/ff0d55a0




34 Brruucienust 00bEMOB ra30B 110 YPAaBHEHHUIO PEAKIIUH bubnuorexa [{OK
" Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIIECHHI ra30B. https://m.edsoo.ru/ff0d5708
T.5 (5 u.) Bona. PactBopsbl. [lonsaTHe 00 0CHOBaHUAX
35. dusnueckue 1 XUMHUYECKUE CBOMCTBA BOJIBI. bubmorexa LOK
https://m.edsoo.ru/ff0d587a
. bubmuoteka [JOK
36. CocraB ocHoBanuid. [TonsiTue 06 MHIAUKATOpAX. https:/m.edsoo.ru/f0d59e2
Bona xak pactBoputens. HacbiieHnbie u
37. HeIfaCI:IH.Ié)HHbIG II))aCTBopH. MaICL::OBaSI TOJISt bubmmorexa LOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE.
Hucrpykraxk mo bK. IIP. Ne 5 «IIpuroroBnenue
38. paCTBEgOB C ornpeaenéHHOU MaCCOBoII;I noJie bubmmorexa LOK
. https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBAY.
39 Kontpoabnas padora Ne 2 no reme Kucnopon. bubmuoteka [JOK
" Bomopoa. Boxa. https://m.edsoo.ru/ff0d6342
T. 6 (11 4.) OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COETUHECHUI
40. | Oxcupbl: cocTas, KJIaccu(pUKalus, HOMEHKIIATypa. bubmmorexa LOK
’ ’ https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XUuMHUYECKHE CBOMCTBA KUCIOTHBIX, bubmunorexa [JOK
41.
OCHOBHBIX U aM()OTEPHBIX OKCHIOB. https://m.edsoo.ru/ff0d664e
42.  OcHOBaHUS: COCTaB, KJIacCUPUKAIINS, HOMEHKIIATypa. bubmmorexa LOK
’ ’ https://m.edsoo.ru/ff0d67ca
43.  IlonmydyeHue U XMMHYECKHUE CBOMCTBA OCHOBAHMM. Bubnmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44.  Kucnotsl: cocTaB, Kilaccu(ukanusi, HOMEHKIATYpa. Bubmnorexa LIOK
’ ’ https://m.edsoo.ru/ff0dfee2
. bubnmoreka [JOK
45.  ITlonydeHHe U XMMHUYECKUE CBOMCTBA KUCIIOT.

https://m.edsoo.ru/ff0dfee2




Counu (cpenHue): HOMEHKIIATYpa, CIIOCOObI

bu6mmoreka [IOK

46. " https://m.edsoo.ru/00ad947
MOJIy4YCHHA, XUMUYCCKUC CBOUCTBA. 4
Hucrpykrax mo bK. IIP. Ne 6 Pemienue bubnuorexa [JOK
47.  SKCHEepUMEHTAIBHBIX 3a7a4 1Mo TeMe «OCHOBHBIC https://m.edsoo.ru/00ad9b7
KJIACChl HEOPTAHUYECKUX COCTUHEHU». c
I'enetuueckas CBA3b MEXKIY KIIacCaMH bubmmorexa LOK
48. . https://m.edsoo.ru/00ad9a5
HEOPraHUYECKUX COCAMHEHUH. 0
bu6mmoreka [IOK
49.  OO6oOmieHue U cucTeMaTH3aIus 3HAHUH. https://m.edsoo.ru/00ad9cb
2
50. KonTpoasnas padora Ne 3 o TeMevOCHOBHBIe EES::P/I/ﬁiilasc]){)(.)rE/ 00ad9e]
KJIaCCbl HCOPTraHNYCCKUX COCAUHCHUH. a
T.7 (9 u.) llepuoanuecknii 3akoH u [lepunoanyeckas cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aroma
51 [TepBbIie MOMBITKH KIaCCU(PUKAITMN XUMHYECKIX bubnnorexa [JOK
" anemeHTOB. [ToHATHE O TPYyMIax CXOIHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 Ilepuonnueckuii 3akoH u [leprnoanyeckas cuctema but6moreka [IOK
' xumudeckux 3nmemeHToB J1. . Menneneena. https://m.edsoo.ru/00ada52c
53.  Ilepuogsl, Tpymniibl, IOATPYIIIEI. Bubnmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
but6mmoreka [IOK
54. | Crpoenue atoMoB. CocTaB aTOMHBIX sijiep. M3oTomsbl. https://m.edsoo.ru/00ada34
2
CTtpoeHue AIeKTPOHHBIX 06f)noqe1< aTOMOB BuGmmorexa LIOK
35. aneMeHToB llepuoanueckoii cucremst 1. U.

Menneneesa.

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




XapaKTepI/ICTI/IKa XUMHYCCKOI'O 3JIEMEHTA I10 €TI0

but6mmoreka [IOK

56. nostoxkeHuto B [lepuoandeckoit cucreme /1. U. https://m.edsoo.ru/00ada82
MeHneneesa. 4
3nauenue Ilepnoandeckoro 3akoHa JJj1s pa3BUTHS
57. HAaYKHU U npar?mlf[n. . N. MeHz[eneeﬁs —p YUEHBIN bubmmorexa IHOK
’ https://m.edsoo.ru/00ada96e
neaaror U rpaxJaaHuH.
O06o001IeHre U CUCTEeMaTH3alusl 3HAHUH / bubmmorexa LOK
58. . https://m.edsoo.ru/00adaab
Bcepoccuiickas nmpoBepodHas padora. 2
50. KonTpoasnas pa(EOTa Ne 4 o reme CtpoeHue ﬁ‘f‘[IS::I;I/(r)rTl.eg(I)lo(.)rI:/ 00adac3
aToma / Bcepoccuiickas nmpoBepouHas padora. 4
T. 8 (9 u.) Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKINU
DNEKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX Bubmmorexa LIOK
60. https://m.edsoo.ru/00adaab
3JIEMCHTOB. 2
bu6mmoreka [IOK
61. HMonHast xuMu4ecKkast CBsI3b. https://m.edsoo.ru/00adaab
9
Bbubnmuoreka [IOK
62. | KoBaneHTHas moispHast XUMUYECKast CBA3b. https://m.edsoo.ru/00adae?2
8
Bbubnmuoreka [IOK
63. KoBasieHTHas1 HETOIIpHAS XUMUYECKasl CBSI3b. https://m.edsoo.ru/00adb07
6
Bbubnmuoreka [IOK
64. CteneHb OKUCIICHUS. https://m.edsoo.ru/00adb07

6




bu6mmoreka [IOK
https://m.edsoo.ru/00adb48

65. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.
6
but6mmoreka [IOK
66. OKuCIUTEIN 1 BOCCTAHOBUTEIIH. https://m.edsoo.ru/00adb33
C
O0o001IeHNEe U CHCTEMAaTHU3aLKs 3HAHUH 110 TEMe bubmorexa OK
67. https://m.edsoo.ru/00ad9cb
«Ctpoenue atoma. XuUMHAYECKas CBA3bY. )
. but6mmoreka [IOK
68. O06001IeHrEe U cCUCTEMAaTH3alUs 3HAHNI. hitps://m.edsoo.ru/f0d61c6




9 KJIACC

Jata npoBenenust

DJIeKTPOHHbIE
Ne Tema ypoka 9-A 9-b uudposbie Ipumeuan
n/n oOpa3oBaTe/ibHbIE ue
Inan ®akr Ilnan dakr pecypcbl

T.1 (5 4.) lloBTOpeHne u yriydjeHne 3HAaHU OCHOBHBIX pa3/ie/ioB Kypca 8 Kiacca

IlepBuuHbIi HHCTPYKTaK o B/K.
1. [lepuonnueckuii 3akoH. [lepuoanueckas cucrema
xumudeckux 3yemenToB JI. . Menaeneena.

but6mmoreka [IOK
https://m.edsoo.ru/00adb59¢e

) 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX bubnmoreka [JOK
" 2JICMEHTOB IEPBBIX TPEX MEPHOJIOB. https://m.edsoo.ru/00adb6b6
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX bubnmoreka [JOK
3.
BEILECTB. https://m.edsoo.ru/00adb7e2
4 Byl XMMUYECKOU CBA3U U TUIIBI KPUCTAJUIMYECKHUX bubnunorexa [IOK
" pemérok. https://m.edsoo.ru/00adbac6
KonTtpoabsnas padora Ne 1 no reme IloBropenue n
5. yramyOneHue 3HaHUH OCHOBHBIX Pa3JesioB Kypca 8
KJiacca.
T. 2 (4 4.) OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX pPeaKIui
6 Knaccudukanmsi XuMHUIeCKUX peakifii Mo pa3IuaHbIM bubmuoTexa [{OK
" IpHU3HaKaM. https://m.edsoo.ru/00adbcb0
7 [ToHsTHE O CKOPOCTH XMMUYECKOU peakiuu. [lonsTue bubnuoTexa [{OK
" | 0 TOMOTCHHBIX M T'€TEPOTCHHBIX PCAKIIHSX. https://m.edsoo.ru/00adbe9a

[ToHsTHE O XUMUYECKOM paBHOBECHH. DAKTOPHI,
8. | BIMSIOUIME HA CKOPOCTh XUMUYECKON pEeaKuu 1
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

bubnunorexa [IOK
https://m.edsoo.ru/00adc28c

but6mmoreka [IOK

9. OKHUCIIUTENHEHO-BOCCTAHOBUTEIILHEIE PEAKIIHH.
peaxtt https://m.edsoo.ru/00adcade




T. 3 (8 4.) DuekTpoauTHUYECKasi JUCCOUMANMA. XHUMUYECKHE PeAKIIMHA B PACTBOPax

Teopus anexTpoauTueckoi aucconranuy. CuiabHbIe bu6muoteka [JOK
10.
U cia0bble JIEKTPOJIMTHI. https://m.edsoo.ru/00adcd68
11. HMoHHbIE ypaBHEHUS PEAKIUMA. bubmmorexa IHOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIIOT M OCHOBAHMUII B CBETE bubnunorexa [IOK
12. . .
IpeCTaBICHUN 00 SIEKTPOTUTHUECKON JUCCOLUAITIH https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI but6mmoreka [IOK
" 00 3JIEKTPOIUTHUCCKOM TUCCOIUAITUH. https://m.edsoo.ru/00add8b2
14.  Tlousatue O TUAPOIH3E COJIEH. bubmmorexa HOK
https://m.edsoo.ru/00add9d4
. but6mmoreka [IOK
15. | O6o6meHre u cucTeMaTu3anus 3SHaHUH. hitps-//m.edsoo.rw/00addd 12
16 Hucrpykrax mo BK. ITP. Ne 1 «Pemenne bubnuoTexa [{OK
" | DKCIEPUMEHTAIBHBIX 3a7aW». https://m.edsoo.ru/00addbfa
KonTpoabnnas padora Ne 2 no teme
17. 9neKTI;)onHTquI;Kaﬂ JYCCOIMaIMsI. XUMUYECKUE bubmorexa LOK
https://m.edsoo.ru/00addecO
peakuuu B pacTBOpaXx.
T. 4 (4 4.) O0as xapaKkTepUCTUKA XUMUYecKHX 3JieMeHTOB VIIA-rpynnsbl. I'ajorennbl
18 OO01mas XxapakTepuCTHKA raToreHOB. XMMUYECKHE bubnmoreka [JOK
" | CBOWCTBa Ha IMpUMeEpE XJIopa. https://m.edsoo.ru/00addfe2
19 Xnoposogopona. CossiHast KMCIIOTa, XMMHUECKHE bu6muoteka [JOK
" | CBOWCTBa, MOJyYCHUE, TPUMCHEHHE. https://m.edsoo.ru/00ade104
20 HNucrpykrax nmo BK. ITP. Ne 2 «Ilonyuenue bubmuoteka [JOK
" | COJISHOM KHCJIOTBI, M3y4YCHUE €€ CBOWCTBY. https://m.edsoo.ru/00ade348
1. Brpluucnenus o ypaBHEHUSIM XUMUYECKUX PEAKIUM, bu6muoteka [JOK

CCJIM OAWH U3 pCAarcHTOB J1dH B HU30BITKE.

https://m.edsoo.ru/00ade488

T. 5 (6 4.) O0mas xapakrepucTuka

xumMu4yeckux 3jeMeHToB VIA-rpynnsl. Cepa u e€ coequHeHUst




but6mmoreka [IOK

22.  OOmas xapakTepucTHKa 1eMeHTOB VIA-rpynmsl. https://m.edsoo.ru/00ade64a
AmnotponHbie Monudukanmu cepbl. Haxoxnenue
23. | cepsl I/FI) eé coez[HHiH(flﬁ B ipnpozr:e. XI/IMquI::KI/Ie bubmmorexa IHOK
. https://m.edsoo.ru/00ade64a
CBOICTBa CEpBHI.
24 CepoBoaopoj, cTpoeHHe, PU3NIECKUEe U XUMUUYECKHE bubmuorexa [{OK
" | CBo¥iCTBa. https://m.edsoo.ru/00ade802
25 Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HUECKUE 1 bubnuorexa [{OK
" | XHMHYECKHE CBOMCTBA, MPUMECHEHHE. https://m.edsoo.ru/00adea28
XVUMUYECKUE PeaKIiH, JIeKAIIUE B OCHOBE
26, | TIPOMBIIILIEHHOTO croco0a MoJIy4eHUsT CEPHOM bubmuorexa [{OK
" | KHCIIOTBI. XHMHUYECKOE 3arPsA3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adec8a
CpeIlbl COeTMHECHUSIMH CEPBHI.
27 Brruncienne MaccoBoil 1071 BBIXOJa TPOAYKTa but6mmoreka [IOK
" peakIumu. https://m.edsoo.ru/00adec8a
T. 6 (7 4.) O0as XapaKTePUCTUKA XUMUYECKHUX 3JIeMeHTOB VA-rpynnbl. A30T, (pochop 1 UX CoeAMHEHU S
OO01as XapaKTepUCTHKA 3JIEMEHTOB V A-IPYIIIIbI.
28. A3(])Ji paCprOCTgaHeHI/Ie B MPUPO/IE Q)HSHE)I}GICKI/IG u bubmmorexa IHOK
’ . ’ https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA.
29 AMMuak, ero Gu3nYecKue U XUMUIECKUE CBOWCTBA, but6mmoreka [IOK
MOJIyYeHHUE ¥ TIPUMEHEHHE. https://m.edsoo.ru/00adf004
30 HNucrpykrax nmo BK. ITP. Ne 3 «Ilonyuenue bubmuoteka [JOK
" | aMMMaKa, U3ydeHHEe €ro CBOHCTBY. https://m.edsoo.ru/00adf180
31 A3oTHas KuC0Ta, €€ GU3NIecKre U XUMHUYECKUE bubnunorexa [IOK
" | cBoiicTBa. https://m.edsoo.ru/00adf306
3. Hcnons3oBaHue HUTPATOB U COJIEH aMMOHUS B bu6muoteka [JOK

Ka4yeCcTBE MHUHEPAIBHBIX y10OpeHn. XuMHU4IecKoe

https://m.edsoo.ru/00adf518




3arpsi3HEHNE OKPYXKaIoLIel cpeibl COeTUHEHUSIMU
azoTa.

HoBTopHbIii nHeTpyKTak 1o BIK. ®ocdop. Oxcua

bubnunorexa [IOK

33.  docdopa (V) u pochopHas kucnora, Gu3nIecKue u hitps://m.edsoo.ru/00adf68a
XUMHYCCKHE CBOMCTBA, IMOJIyUYEHHE. — ]
Hcnonb3oBanue GocdaToB B KaUECTBE MUHEPATHHBIX BuGmmorexa LIOK

34.  ynoOpeHnuii. 3arpsi3HEHUE MPUPOTHON CPEIBI https:/m.edsoo.ru/00adfc20
docharamu. — '

T.7 (8 u.) O01mas XapaKTepUCTUKA XUMUYECKHX 3JIeMeHTOB IVA-rpynnsl. Yriepoa u KpeMHUH U UX COeIMHEHMSI

35 Yrnepon, pacnpocTpaHeHue B IpUpojie, PU3NIECKHe U bubnmoreka [JOK

" | XHMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfd9c
Oxcupsl yriaeposaa, ux pu3uveckre u XuMHIECKHe Butmorexa LIOK
36.  cBOMCTBA. DKOJIOTMYECKUE IPOOIEMBI, CBA3aHHBIE C httos://m.edsoo.ru/00adfebe
okcuom yriepona (IV). DS: 1. ]
37. | YroibHas KUCIOTA U €€ COJU brbmorexa LIOK
' ' https://m.edso0.ru/00ae006¢

HNucrpykrax no BK. ITP. Ne 4 "[lonyuenue Butmiorexa LIOK

38. | yriekucnoro raza. KauecrBeHHas peakuus Ha
https://m. . 2

KapGoHaT-HOR". ps://m.edsoo.ru/00ae027e

39 [TepBoHavaTbHBIC TOHATHS 00 OPTAHUYECKUX bubmuorexa [{OK
" | BellecTBax Kak O COCAUHEHHSX YIriepo/a. https://m.edsoo.ru/00ae054¢e

. bubnunorexa [IOK

40. KpeMHuUii U €ro COeAMHEHUS. https:/m.cdsoo.ru/00ac080a
HNucrpykrax nmo BK. ITP. Ne S5 Pemenune Bu6motexa LIOK

41. SKCIepUMEHTAJIbHBIX 3aj1a4 1o TeMe «Baxueniume

https://m. . 2
HEMETAJUIbl U UX COCTMHEHUSI. ps://m.cedso0.ru/00actb
47 KonTtpoabnas padora Ne 3 no reme Baxneitmne bu6muoteka [JOK

HEMECTaAJIJIBI U UX COCAUMHCHUA.

https://m.edsoo.ru/00ae0el8




T. 8 (4 4.) O61mUe cBOMCTBA METAJLIIOB

OO01mas xapakTepUCTHKAa XUMUIECKUX PJIEMEHTOB —

43 MeTaioB. MeTananueckas CBsizb U METAJIIMUEeCcKast bubmuorexa [{OK
KpucTayumaeckas pemeérka. u3ndeckrue CBOHCTBA https://m.edsoo.ru/00ael03e
METaJlIOB.

44, XUMHYECKHE CBONCTBA METAJIJIOB. but6mmoreka [IOK
DIEKTPOXUMHUYECCKUHN Psil HAMPSDKEHU METaJIJIOB. https://m.edsoo.ru/00ael 156

15. | Bormonor s spaememman mescors pose Butmorea LIOK
€CITH OJIH U3 PEareHTOB COACPIKUT MPHUMECH. , hetps://m.edsoo.ru/00ae 1156

46. | llonsiTe O KOPPO3UU METAIIOB. bubmmorexa LOK

https://m.edsoo.ru/00ael1278
T. 9 (16 4.) Ba:xxHeillIne MeTAJJIbI U X COeTUHEHMS
bubnunorexa [IOK

47. | Ienownbie MeTaHI, https://m.edsoo.ru/00ae14b2

48.  Oxcuabl ¥ TUAPOKCUJIBI HATPUA U KaJTUA. bubmrorexa LOK

https://m.edsoo.ru/00ae14b2

49. | Illenoyno3zeMenbHbBIE METAIbI — KAJIBIMH U MarHUi. bubmrorexa LOK

https://m.edsoo.ru/00ael5e8

50. Baxkueiiue coeIUHECHNUA KaILINS. bubmmorexa HOK

https://m.edsoo.ru/00ael5e8

51. | O0o00EeHe U cucTeEMaTU3aIus 3HaHUIA.

52.  KE&ctkocTh BOABI M CTIOCOOBI €€ yCTPaHECHHUS. E?g:j?giﬁiiﬂi 100201886

53 HNucrpykrax mo BK. ITP. Ne 6 ")KéctkocTh Bobl U bu6muoteka [JOK
MeTO/IbI €€ ycTpaHeHus". https://m.edsoo.ru/00aelae8

54. | AmroMUHUH. bubmorexa [TOK

https://m.edsoo.ru/00aelc64




but6mmoreka [IOK

55. AwmdotepHbie CBOICTBA OKCHA M TUAPOKCUIA. https:/m.cdsoo.ru/00ac] c64

bubnunorexa [IOK

56. | Keneso. https://m.edsoo.ru/00ae1d86

57 Oxkcuabl, Tuipokcubl U conu xenesa (II) u xenesza bubnmoreka [JOK
(IID). https://m.edsoo.ru/00ae35e6

58. | O0oOIIeHHe B CHCTeMAaTH3allUs 3HAHUH.

°

59. | oxomequomemremartn s o newe dBamecime BnGmuorera LIOK
METALITBL H HX COTHHCHIS. https://m.edsoo.ru/00ae3de8
Brluncnenus 1o ypaBHEHUSIM XUMUYECKUX PEAKIUM,

60. €CJIM OJIUH U3 PEareHTOB JIaH B N30BITKE UITH bubnunorexa [IOK
COJICPKUT IPUMECH. Brrancienns MaccoBom 101 https://m.edso00.ru/00ael 750
BBIXO0/Ia TIPOJTYKTa PEAKIIUH.

61.  OO06oOmeHne U cucTEeMaTU3aIus 3HAHHM.

6. KonrtpoabsHas padora Ne 4 no teme Baxneitine
METaJUIbl U UX COCTUHCHUSI.

T. 10 (6 4.) BemecTBa 1 MaTepuajbl B :KU3HH YeJI0BEKA

63. BemectBa 1 maTepuanbl B MOBCEAHEBHOM KU3HU but6mmoreka [IOK
YyeJoBeKa https://m.edsoo.ru/00ae3f50

64. = XuMHYECKOE 3arpsi3HEHUE OKPYKAIOLEl Cpeabl bubmmorexa LOK

https://m.edsoo.ru/00ae4270

65. = Poib XMMHU B pELICHUH 3KOJIOTUYECKHX MpoOiIeM Bubnuorexa LIOK

https://m.edsoo.ru/00ae4270

66. | OO0O0OIICHHE U CHCTeMAaTH3aIlUs 3HAHUI Efg:j;;;:igﬁﬁ 100ac0d0a

67. | O000mEeHEe U cucTeMaTH3alus 3HaHNUI bubmorexa LOK

https://m.edsoo.ru/00adb33c¢




68.

O0001IeHHE U CUCTEMATU3ALMS 3HAHUM

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2




