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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMHUM Ha ypOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS COCTaBlICHA Ha
OCHOBE TpeOOBaHWI K pe3ysbTaTaM OCBOCHHS OCHOBHOHW 00Opa30BaTeIbHOM MPOTPaMMBbl
OCHOBHOTO 00111er0 00pa3oBanus, npeacrabieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
denepasibHOM paboueil mporpaMMbl BOCIIUTAHUS M C YYETOM KOHIICHIIMM MPENoaaBaHus
yueOHOTO mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumMuu maéT MpeACTaBICHUE O IEIX, OOIIeH cTpaTeruu o0ydeHus,
BOCITUTAHUS U Pa3BUTHUs OOYYAIONIUXCS CPEACTBAMU YUYEOHOTO MPEaMETa, YCTaHABIUBAET
o0s3aTeIbHOE TPEAMETHOE COJIepKaHUe, MPEAyCMAaTPUBAET pacIpe/iesieHue €ro 1o
KJIaccaM M CTPYKTYpUPOBAHUE IO pa3jiesiaM U TeMaM IPOrpaMMbl IO XUMHUU, ONPEeseT
KOJMYECTBEHHBIE W KAYCCTBECHHBIC XapaKTEPUCTUKU COJACP)KAHUSA, PEKOMEHIYEMYIO
MOCJIETIOBATEILHOCTh U3YUCHHUS XUMUHU C YIETOM MEKITPEAMETHBIX U BHYTPHIIPEIMETHBIX
CBs3C€H, JIOTUKM Yy4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaromuxcs,
ompeesieT BO3MOXKHOCTH TIpeAMeTa i pealu3aluu TpeOOBaHUN K pe3yibTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl, a TaKke TPeOOBaHUU K pe3ysibTaTaM OOY4YEHHsS XMMHUU Ha YpOBHE Iiejei
W3Y4CHUsT TIpeIMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIBHOW JEATEIHLHOCTH
00y4JaroIIerocs 1Mo OCBOSHUIO yUeOHOT'O COJICPKAHUS.

3HaHWE XUMHH CIY’)KHT OCHOBOM  is  (OPMHUPOBAHUST  MHUPOBO33PEHUSA
0Oy4JaroIerocs, ero MpeACTaBICHHA O MaTEepPHAIBbHOM EIWHCTBE MHpA, BAKHYIO POJIb
UTPAOT (POPMUPYEMBIC XUMHUEH TPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX SHEPTHHA U 00
ABOJIIOIIMU BEIECTB B MPUPOJIE, O MyTSAX PEHICHUs TIIOOAIBbHBIX MPOOJIEM YCTOMYHUBOTO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOW, JHEPIETUYECKOM, IMILEBOM U SKOJOTHYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHS.

N3yuenue xumuu:

CIIOCOOCTBYET pealn3aiiil BO3MOXKHOCTEH JJIT CaMOpPa3BUTHS W (OPMHUPOBAHUS
KyJIbTYPBI IUYHOCTH, €€ 0011el U (yHKIIMOHATIFHOU TPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcs, HaBBIKOB WX CaMOCTOSATENILHOM ~ y4eOHOW  JCSATCIBHOCTH,
AKCIIEPUMEHTAILHBIX M MCCIICIOBATEIIBCKUX YMEHUH, HEOOXOIUMBIX KaK B ITOBCEIHEBHON
’KU3HH, TaK U B MPOGECCHOHATBHON JIEATCITHHOCTH,

3HAKOMUT CO CIEeU(PUKON HAYYHOTO MBIIIICHUS, 3aKIaIbIBAET OCHOBBI 1IETIOCTHOTO
B3IJIA/la Ha EIWHCTBO TMPHUPOJLI W YEIIOBEKa, SBISETCS OTBETCTBEHHBIM JTallOM B
(hOopMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyUYarOIIUXCS;

CrocoOCTBYET (HPOPMUPOBAHHUIO LIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-HAYYHBIM
3HAHWUSAM, K TPUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B IKOJIOTMYECKOE OOpa3oBaHUE
00yJaroIIXCs.



JlanHple HampaBieHHsT B OOy4eHMH XHMHHU OOECIEUYHMBAIOTCS CHenu(pUKOn
coJiepKaHusl y4eOHOro MpeaMeTa, KOTOPbIN SBISETCS MEJaroru4ecky aganTHPOBAaHHBIM
oTpakeHueM 0a30BOIM HAYKM XUMHH Ha ONPEIeTIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0O0IIEro 00pa30oBaHUS OPUEHTHUPOBAH Ha
OCBOGHHE OOYyYaIOUIUMUCS CHCTEMbl I€PBOHAYAJBHBIX TOHSATHH XWMHHU, OCHOB
HEOPTaHUYECKOM XMMHHM M HEKOTOPBIX OTACJIBHBIX 3HAYUMMBIX MOHITUH OPraHUYECKON
XUMUHU.

CtpykTypa coAepkaHHs TMpPOrpaMMbl IO XUMHUU C(HOPMHUPOBAaHA HAa OCHOBE
CUCTEMHOT0 N0/1X0/1a K €€ uzyyeHuto. Coaep:kaHue CKIaIbIBaeTCsA U3 CUCTEMBI IOHATHI O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHI O XMMUYeCKO#l peakiuu. O0e 3tn
CUCTEMBI CTPYKTYPHO OPTraHM30BaHBI 110 MIPUHIIUITY TIOCJIEI0BATEIBHOTO Pa3BUTUS 3HAHUM
Ha OCHOBE TEOPETUYECKUX IIPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJICTABICHUIN 00 ANEKTPOIUTUUECKOIN TUCCOLMALIMN BEIIECTB B PACTBOpaXx.

TeopeTndeckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU ITOJTYyYECHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT OJHOTIO YPOBHS K JIPyroMmy,
BBIMIOJIHSISL  (DYHKIIMM  OOBSICHEHUS M  MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U
BO3MOKHOCTEN PAKTUYECKOTO IMTPUMEHEHUS U MTOJTYyYEHHS U3Yy4aEMbIX BEIIECTB.

OcBoeHue nporpaMMbl MO0 XUMHHA CHOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XMMHUYECKOU COCTAaBJISIIOIIEH HAYYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU IPUPO/IBI,
LICHHOCTHOT'O OTHOLIEHHUs K HAYYHOMY 3HAHUIO U METOJaM II0O3HAaHUsA B Hayke. M3ydenue
XUMUHU MPOUCXOJUT C MPUBJICUCHUEM 3HAHUI U3 paHee U3YUYECHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipu w3ydeHnn XUMUU TPOUCXOIUT (OPMHPOBAHHWE 3HAHMK OCHOB XHMHUYECKOU
HayKM KakK o0JacTh COBPEMEHHOTO €CTECTBO3HAHMSI, IPAKTUYECKON NeATeIbHOCTH
YesloBeKa U Kak OJHOTr0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aJaua yueOHOro mpeamMera
COCTOUT B (OPMHUPOBAHUMU CUCTEMbl XMMHYECKHX 3HAHMM — BaXHEHIMX (HaKToB,
MOHSATUM, 3aKOHOB M  TEOPETUYECKHX  MOJOKEHUM, JOCTYMHBIX  00O00IIEeHUN
MHUPOBO33PEHYECKOT0 XapakTepa, fA3blka HAayKd, B MPHOOIIEHUHM K HAYYHBIM METOJIaM
MMO3HAHUS TIPU U3YYCHUH BEIECTB M XMMHUUECKUX PEaKIui, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHWH W HMX NPUMEHEHMH B Y4YEOHO-IO3HABATEIbHOW M y4deOHO-
UCCJIeIOBATENILCKOM JICSITENIbHOCTH, OCBOCHHUM TpaBUi 0€30MacHOro oOpamlieHus: ¢
BEILIECTBAMU B MOBCEAHEBHOW KU3HMU.

[Tpu u3yyeHnr XUMUHU Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHuUs BaXKHOE 3HAUCHHE
npUOOpENH TaKKe LEeIH, KaK:



— (GopMHUpOBaHME  MHTEIUICKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY  TPHUHSATUIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIKUMCS YCIOBHAM KU3HU;

— HaIpaBJIEHHOCTh OOY4YEHHUS Ha CHUCTEeMaTH4eCKOe MPHUOOIIEHUE 00ydarouuxcs K
CaMOCTOSATENIbHOM TO3HABATEJIbHOM JESATENbHOCTH, HAay4YHbIM METOJAM ITO3HAHWUS,
(bopMHUPYIOIIUM MOTHBALIAIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;

— obecrnieueHue ycaoBHi, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YYAIOITMMHUCS OIbITa
pa3HOOOpa3HON NIEATENbHOCTH, TO3HAHWS W CAMOMO3HAHMS, KIIIOYEBBIX HABBIKOB
(KJTH0YEBBIX KOMITETEHUMI), UMEIOIINX YHUBEPCAIBbHOE 3HAUYEHHUE AJIA PA3JIUYHBIX BUIOB
NEATEIIbHOCTH;

— (opmupoBanue oo61Iel PYHKIIMOHATLHONW M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSICHATH U OIICHUBATH SIBIICHUS OKPYKAIOIIETO MHUpPA, UCIOJIb3Ys
3HAHUS W OIBIT, MOJYYCHHBIC MPU H3YYCHUH XUMHUU, TPUMEHSATH UX MPU PEIICHUU
po0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOM JEATEILHOCTH;

— (¢opMHpoBaHUE Yy OOYYaIOIIUXCS TYMAaHUCTUYECKHX OTHOIICHUH, MOHUMAHMUS
[IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH SKOJOTUYECKH I1€JIeCO00pPa3HOTro
MOBEJEHUS B OBITY M TPYJOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3JI0POBbS U
OKPYXarOUIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO W
CaMOBOCHHUTAHUIO HAa OCHOBE YCBOEHHSI OOLIECYEIOBEYECKUX LIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OOmiee 4MCIO YacoB, OTBENEHHBIX /I M3YyYEHUS XUMHH Ha YPOBHE OCHOBHOTO
oO1ero oopasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZIEI0), B
9 knacce — 68 yacoB (2 yaca B HEZICIIO).



COJEPXXAHME OBYUYEHUA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMuM B KM3HU 4YETOBEKAa. XMMHS B CUCTEME HayK. Tena u
BellecTBa. OU3NUeCKue CBOKMCTBA BELIECTB. ArperaTHoe coCTosiHue BeuecTB. [loHsTHE 0
METO/Iax MO3HAHUs B XUuMUU. YucThle BenecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTble U ClIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcCTaBa BemlecTB. OTHocuTenbHas aTroMHas wmacca. OTHOCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUH.

KonnuectBo BemectBa. Mouib. MonsipHast Mmacca. B3auMOCBSI3b KOJIMUECTBA, MACCHI U
yucjaa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel 1o ¢opmyliaM XHUMHUYECKHUX
COCIMHEHU.

Pu3NYeCKUEe U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKasd peakuusi U €€ MpU3HAKU. 3aKOH
COXpPAHEHHUS MacChl BEIIECTB. XUMHUUECKUE ypaBHeHus. Kiaccuduxanus XuMHUUECKUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TOCYAOW, NpaBWiIaMH paboOThl B JIabOpaTopuul U
npuémMaMu oOpallieHusT ¢ J1TaDOpaTOpPHBIM 00OpY/IOBaHHWEM, W3YyYE€HHWE U OIMCaHUE
(u3nyecKux CBOMCTB OOpa3IlOB HEOPraHUYECKUX BEIIECTB, HAOIIOJCHHUE (PU3NUECKUX
(T1aBieHUE BOCKA, TasHUE JibJla, pACTUPAHKUE caxapa B CTYIKE, KUIICHUE U KOHJICHCAIUs
BOJbI) W XUMHUYECKUX (TOpEeHHE CBEYH, NPOKAIMBAHUE MEAHOW TPOBOJIOKH,
B3aMMOJICCTBHE Meja C KHCJIOTOW) SIBICHHWM, HAOJIOJEHHE W OINHCAHWE MPU3HAKOB
MPOTEKAHUSI XUMHUYECKUX peakiui (paslioKEHUe caxapa, B3aUMOJICHCTBHE CEpPHOU
KHUCIIOTBl C XJopuaoM Oapusi, paszioxkeHue ruapokcuna meau (II) mpu HarpeBanuu,
B3aMMO/ICHCTBUE Xeye3a ¢ pacTBopoM coyi Menu (II), mzyueHue crocoOOB pazjaesieHus
CMeced: C TIOMOIIbI0 MarHuTa, (QUWIHTPOBAHWE, BBIMAPUBAHKUE, JAUCTHILISAIINSA,
xpoMarorpadus, MPOBEJCHUE OYUCTKU TOBAPCHHOW COJM, HAONIOJACHHE M OIHCAHHE
pEe3yNbTaTOB MPOBEJCHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MaccChl,
co3JaHue MoJieiell MOJIeKy (IIapOCTEPKHEBBIX).

Ba:xHeiimue npeacTaBuTe I HEOPrAaHUYECKUX BelECTB

Bo3nyx — cmech ra3os. CocraB Bo3ayxa. Kucinopos — 3;leMeHT U IpOCTOE BELIECTBO.
Haxoxnmenue kucmopojma B mpupoje, (Ppu3nyUecKkne W XUMHUYECKHE CBOMCTBA (peaxiuu
ropenusi). Okcunpbl. [lpumenenue kwucinopoga. CrnocoObl MONy4YeHHUS KHCIOpOoJa B
nabopaTtopud U mnpombinuieHHOCTH. KpyroBopoT kucimopoaa B npupoae. O30H —
AIJIOTPOTIHASA MOAUDUKAIIIS KUCIOPOAA.



TemnoBoit 3phexkT XUMUYECKOW pPEaKINH, TEPMOXUMUYECKUE YPaBHEHHS, IK30- U
SHIOTEPMUYECKHE pPEAaKIMU. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO31yXa, YCUICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopon — sneMeHT M mpocTtoe BemiecTBO. HaxoxaeHue Bogopoga B IPHUPOJIE,
¢busznueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOb monydeHus. Kuciaotel u
COJIH.

MosipHbIit 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckue cBorcTBa BoAbl. Bona xak pactBopurtens. PactBopel. HaceineHusie u
HEHACBIILICHHBIE PaCTBOPBL. PacTBOpHMOCTH BEemecTB B BoJe. MaccoBast 1oysl BEIECTBA B
pacTtBope. XuMH4YecKue cBoMcTBa BOnbl. OcHOBaHWs. Poib pacTBOpOB B mpupoae U B
KU3HU YenoBeKka. KpyroBoport Boasl B pupoae. 3arpsa3HeHne NpUpoaHbIX Boa. OxpaHa u
OYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coenuneHuid. Oxcuapl. Knaccudukanust okcuaos:
cojieoOpa3yromue (OCHOBHbIE, KHUCJIOTHBIE, aM@OTEpHbIE) U HecoJeoOpa3yrolue.
Homenknatypa okxcnaoB. dusnyeckue M XMMHYECKHE CBOMCTBA OKCHIOB. [lomydenume
OKCHJIOB.

OcHoBanus. Knaccudukanuss ocHOBaHMI: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuii. @PU3NYECKME UM XHWMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tomyyenne ocCHOBaHUM.

Kucnotel. Krnaccudukanuss xucnor. Homenknatypa kucior. ®Pusznueckue Hu
XAMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocT MetayuioB H. H. bekerona. Ilomyuenue
KHCJIOT.

Comu. Homenknarypa comneid. Duszndeckue ¥ XHMHUYECKHUE CBOMCTBA COJIEH.
ITonydenue coien.

I'eneTnyeckas CBA3b MEXAY KJIACCAMHU HEOPTraHUYECKUX COETUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE COJEpPkKAHU KHUCIOpOAa B BO3J1yXE, IOJy4YECHHE,
coOupaHue, pacrlo3HaBaHUE W  U3YYEHUE CBOMCTB  KHCIOpOJa, HaOJoIeHHe
B3aMMO/JICHCTBUSL BEIIECTB C KHUCIOPOJOM W YCJIOBHUS BO3HUKHOBEHHUS M IPEKpAIlCHUS
roperust (mokapa), O3HaKOMJIEHHE ¢ oOpa3laMu OKCHIOB U OIKHCAaHUE HX CBOICTB,
MoJlyueHue, coOMpaHue, paclo3HaBaHME W M3yYEHUE CBOWCTB BOAOpoAa (TOpeHwue),
B3auMoJielicTBue Bojopojga ¢ okcugom wMeau (II)  (Bo3MOXkHO  UCIOJIB30BaHUE
BHJICOMaTEpHUAIOB), HAOIOACHUE 00PA3II0B BEIIECCTB KOJIMUYECTBOM | MOJIb, HCCIIEIOBAaHUE
0COOEHHOCTEW pPACTBOPEHHUs BEUIECTB C PA3IMYHOM pPACTBOPUMOCTHIO, NMPUTOTOBICHUE
PacTBOPOB C OIMPEACIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOTO BEILIECTBA, B3aUMOAECHCTBUE
BOJbI C MeTaulamMu  (HaTpueM W KaiblueM) (BO3MOXKHO  HCIIOJb30BaHUE
BUJIEOMATEPUAITIOB), HCCIIEJOBaHUE OOpa3lloB HEOPTaHMYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJOJIEHWEe HW3MEHEHUS OKpAaCKM HHAMKATOPOB B pPACTBOpPAX KHUCIOT U
niesoveil, u3ydyenue B3aumonencTsus okcuaa meau (II) ¢ pacTBopoM cepHOW KHUCIIOTHI,



KHUCJIOT ¢ METAJUIAMH, PEAKIMN HEUTPaAIU3aluy, 0Jy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOT0 METAJIA IPYTUM U3 PACTBOPA COJIHM, PELUICHUE HSKCHEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme Ki1acchl HEOPraHUYECKUX COSTUHEHUIN).

IMepuoanueckui 3axkoH u Ilepuoanyeckass cucrema XUuMHUYECKHX j1eMeHTOB /.
HN. MenpeneeBa. CrpoeHue aroMoB. Xumuyeckasi CBfi3b. OKHCIHTEJIBHO-
BOCCTAHOBUTEJIbHbIC PEaKIUH

[lepBble MOMBITKU KIACCU(PHUKAIMKA XUMHUYECKUX 3JeMeHTOB. [loHsTHe O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOre€Hbl, THEPTHHIC
rassl). JJI€MEHTHI, KOTOpbIe 00pa3yioT aM(pOTEpHBbIE OKCUABI U TUAPOKCUIBI.

Ilepnogmueckuint 3akoH. [lepnomnmueckas cucremMa XMMHYECKHX dieMeHtoB JI. M.
MenneneeBa. Kopotkonepuoanas u jymmHHonepuoaHas Gpopmsl [lepruoanueckoil CUCTEMBI
xumudeckux aneMeHTtoB J[. . Menneneesa. [lepuoasl u rpynnel. @U3HYECKUNA CMBICT
IIOPSZIKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIIBI HJIEMEHTA.

Crpoenne aromoB. CocraB atoMHbIX saep. M3orombel. Onektponsl. CTpoeHwue
ANIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIeMeHTOB llepmoanueckoi
cucrembl JI. WM. MenngeneeBa. XapakTepUCTHMKAa XUMHUYECKOIO DJJIEMEHTAa II0 €ro
noJioxkeHuro B [lepuognueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM  M3MEHEHUs  paauyca aTOMOB  XUMHYECKHUX  DJIEMEHTOB,
METALIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPyNIaM U MEPUOIAM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoguyueckod CHCTEMBI XHMHUYECKHX
AJIEMEHTOB ISl pa3BUTHUS HAyKU U npakTuku. [[. 1. MeneneeB — yu€HbIN U rpa)KJaHVH.

Xumuueckass — cBsizb.  KoBanmeHnTHass  (MOJsipHass UM HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX DJIEMEHTOB. VIOHHAs CBS3b.

Crenenb okucneHus. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakuuu. [Iponeccsl
OKHCJIEHUS M BOCCTAHOBJIEHHsI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB BEUIECTB METAJIOB U HEMETAJIOB, B3aUMO/ICHCTBHE THAPOKCUIA
LIAHKAa C PacTBOpaMU KHCJIOT M WIEJOYEH, MPOBEIECHUE OIBITOB, WIUIIOCTPUPYIOLINX
MpUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaklUuid (TOpEeHHEe, peaKkIuu PasiioKeHHUs,
COCJTMHECHUS).

Mescnpeomemmnuie ceazu

Peanmnzannss MeXNpeaIMETHBIX CBSI3€M IIPpU  H3YyYEHUM XUMHM B 8 KJacce
OCYUIECTBJISIETCS Yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MMOHATUMN, TaK U
MTOHATHM, SIBJISFOIIMXCSI CUCTEMHBIMM JJISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHSATHS: HAYYHBIH (PaKkT, TUNIOTE3a, TEOPHs, 3aKOH,
aHaiu3, CHUHTE3, KIaccuukauus, TMEePUOJAUYHOCTh, HaOMIOIEHUE, SKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



®dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTb, MOJICKYJIA, DJIEKTPHUUECKUH 3apsill, BEUIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHME BEIIeCTBA, TIa3, (U3UYECKHUE BEIMYWHBI, EIMHUIBI H3MEpPEHHs, KOCMOC,
TUIaHeThl, 3837161, CoHIIe.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpasbl, TOPHBIE MOPOJIBI, TMOJE3HBIC
HICKOTIaeMbl€, TOTIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XuMuYecKas peakiuus

Ilepnogmueckuint 3akoH. [lepnomnmueckas cucremMa XMMHYecKux dsneMeHtoB /I, M.
MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKHX
AJIEMEHTOB IEPBLIX TPEX NEPUOAOB, KaIus, KaJbLHUsI U UX COCAUHEHUN B COOTBETCTBUU C
ITOJIOKEHUEM DIIEMEHTOB B [leprnoanueckon cucTeMe U CTpPOEHUEM X ATOMOB.

CrpoeHne BemecTBa: BUIBI XUMUYECKOW CBSI3U. THITBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTALUINYECKON PEIIETKHA U BUJIa XUMUYECKON
CBS3U.

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB. XMMUYECKUE CBOMCTBA
BEIIECTB, OTHOCSAIIMXCA K pa3M4HBIM KJACCAM HEOPTaHWUYECKHX COCIUHEHUM,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XuMUYECKHMX peaklUuid MO pa3iMyHbIM Npu3HaKaMm (M0 4YUCIy U
COCTaBy Y4YaCTBYIOUIMX B pPEAKLMU BEIIECTB, MO TEIJIOBOMY 3((eKTy, Mo U3MEHEHHIO
CTENEHEH OKHUCIEHUS XHUMHYECKMX DJIEMEHTOB, [0 OOpaTUMOCTH, [0 YYaCTHIO
KaTtajau3aTopa). JK30- U SJHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTue o0 ckopocTH XuMHueckod peakuuu. I[loHsitTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XHMHUYECKUX peakiusx. [loHsATHE O TOMOreHHBIX U Te€TepOTreHHBIX
peakuusx. Ilonstue o karanuze. IloHATHE O XHMMUYEeCKOM paBHOBeCHMH. DaKTOpSI,
BIIMSIOLIME HA CKOPOCTh XUMHYECKON PEAKLIMU U TIOJIOKEHNE XUMHUECKOTO PABHOBECHSI.

OKHCIIUTENHEHO-BOCCTAHOBUTEILHBIE PEAKIINH, SJIEKTPOHHBIA 0anaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHON peaKkuuu. CocraBnenue yYpaBHEHUH OKHCIIUTEIIBHO-
BOCCTAaHOBUTEIbHBIX PEAKLUI C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopust SIEKTPOIUTUYECKOW AUCCOIMALMUA. OJEKTPOJIUTBI W HEDIJIEKTPOJIUTHI.
Katnonel, aHuoHsl. MeXaHM3M JHCCOLMALMU BEIMIECTB C PA3JIMYHBIMA  BUIAMU
xuMuueckon cBs3u. CreneHs auccornuanuu. CUabHbIE U CIa0bIe dJIEKTPOIUTHI.

Peakunu nonHoro ooMeHa. Y clioBusi IpOTEKaHUs PEAKIMil HOHHOTO 0OMEHA, TOJIHBIE
U COKpalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHUCIOT, OCHOBAaHUIN U COJieH B
CBETE MPEJCTABICHUN 00 3JIEKTPOJIUTUYECKON Arccourannu. KauecTBeHHbIE peakiuy Ha
UOHBL. [IoHsATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:



03HAKOMJICHUE C MOJICIISIMHA KPUCTAJUTMUECKUX PEIIETOK HEOPTAaHNYECKIX BEIIECTB —
METaJJIOB U HeMeTaioB (rpaduTa M ajiMasza), CIOKHBIX BEIIECTB (XJIOpHAa HATpHs),
UCCJIEIOBAHNUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOW PEAKIIUU OT BO3JACUCTBUS pa3IMYHBIX
(GakToOpoB, HCCIEIOBaHHWE AJIEKTPONPOBOJHOCTA PACTBOPOB  BEIIECTB, Mpolecca
JUCCOIMAIINY KHUCIIOT, IIEJI0YeH U coJiel (BO3MOKHO MCITOJIb30BAHUE BHUICO MATEPUATIOB),
MIPOBE/ICHUE ONBITOB, WILIIOCTPUPYIOMMX TPHU3HAKK MPOTCKAHUS PEAKIUHA HOHHOTO
oOMeHa (oOpa3oBaHME Ocajika, BBIJIEJICHUE Ta3a, OOpa30BaHHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuid (ropeHue,
peaKkIMy Pa3IOKCHHs, COCAUHEHUS), pACIIO3HABAaHWE HEOPTAaHWYECKUX BEIIECTB C
MTOMOIIBIO KAYECTBEHHBIX PEaKIMA Ha HOHBI, PEIICHUE SKCIICPUMECHTAIBHBIX 3a/ad.

HemeTanibl 4 uX coeinHEeHUsA

OO6mras xapakTepucTuka rajaoreHoB. OCOOCHHOCTU CTPOEHUSI aTOMOB, XapaKTEpHbIC
creneHu okucienus. CtpoeHre u GU3NUEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XWMHUYEeCKHE CBOMCTBA HA MpUMeEpe XJiopa (B3aMMOJICHCTBHE ¢ METaJIaMU, HEMETaJIaMH,
menodamu). XiyopoBoaopona. ConsiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, TOJydYCHHE,
npuMeHeHue. JleiicTBue xJiopa M XJIOPOBOJOPOJa Ha OpraHu3M uejoBeka. Bakueiimiue
XJIOPHUJIBI U MX HAXOXKJIEHUE B MIPUPOJIE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTeNeHN OKuciIeHus. CTpoeHue u (pu3ndecKre CBONCTBA MPOCTHIX BEIIECTB
— KHCJIOpOaa W Cepbl. AJUIOTPOIHBIE MOIU(DHUKAIIMN KUCIOPOAa U CEepbl. XMMHUYECKHE
cBoiicTBa cepbl. CepoBOOPOA, CTpOCHUE, GU3NMUECKUE U XUMUYECKHE CBOMCTBA. OKCUIBI
Cepbl KaK TPEICTABUTENM KHCIOTHBIX OKcuaoB. CepHas Kuciota, (usumyeckue u
XUMHUYECKHE CBOWCTBA (OOIIHME KaK MPEICTABHTENs Kjacca KHUCIOT M CHElUu(UUECKHe).
XUMHUYECKUE PEaKIINH, JISKAITUE B OCHOBE TTPOMBIIIUICHHOTO CTII0C00a MOIYICHHS CEPHOM
KUCHOTHIL. [Iprmenenne cepHoit KucioThl. Cojii CEpHOUN KUCIOTHI, KaU€CTBEHHAs PEAKIIUs
Ha cynbdar-uoH. HaxoxneHwe ceppl W €€ COCNMHEHHWA B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl COCTMHEHUSIMHU CEPbhl (KHCIOTHBIC JOXKIM, 3arps3HCHHE
BO3/yXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPaIICHHUS.

OO6mrast xapakTepucTuka 3jaeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTETICHU OKHUCICHMs. A30T, PaclpOCTpaHEHHE B MpUpPoje, HU3NYECKUEe U
XUMHUYECKHE CBOMCTBA. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro (PU3NYECKHE U
XUMHUYCCKHUE CBOMCTBA, MOJIydeHHE W npuMeHeHune. Colln aMMOHHMS, WX (U3UYECKUE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THas
KUCJIOTa, €€ TmoJiydeHue, (QU3Mueckue W XUMHUYECKHE CBOMCTBa (00IIMe Kak
MPEACTaBUTENS Kilacca KHUCIOT U crnenuduaeckue). VMcnonb3oBaHne HUTPATOB M COJICH
aMMOHUS B KaU€CTBE MUHEPAITBHBIX yIOOpeHMA. XMMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH
Cpelbl COEIMHEHMSIMU a30Ta (KHCIIOTHBIE [OXAM, 3arpsA3HEHUE BO3/yXa, MOYBBI U
Bos0éMOB). Docdop, amoTponHbie Moaudukamuu dochopa, PuU3NIECKUE U XUMUUECKUE
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ceoiictBa. Oxcun docdopa (V) u dochopras kucnora, uU3NUECKHE U XUMHUICCKUE
CBOICTBa, osydyenue. McnonpzoBanue hocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUI.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEepHbIE  CTENEHU  OKHUCICHHs.  YTJIepoid, aUIOTPONHbIE  MOAU(PUKALINH,
pacmpocTpaHeHHEe B TMpHpoae, (PU3NYECKHE M XHUMHUYECKHE CBOMCTBa. AjcopOuus.
KpyroBopot yrinepona B mpupoae. OKcuabl yriaepoaa, UX (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBA, JIEUCTBHE HA YKUBbIE OPraHU3MBI, TOJYYCHHE U MPUMEHEHHUE. JKOJOTUUECKUE
npo0Osiembl, cBsizaHHbIE ¢ okcuaoM yriepoaa (IV), rumoreza rimo0anbHOrO MOTEIICHUS
KJIMMaTa, TapHUKOBBIA 3G eKT. YroapHas KucioTa W €€ coir, X (U3NYECKUE U
XUMHUYECKHE CBOWMCTBA, MOJy4YeHNE U MpuMeHeHue. KauecTBennas peakuus Ha kapOoHAT-
noHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH M CEIHCKOM
XO35UCTBE.

[lepBoHayanbHble TOHATHA OO0 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSX
yriaepojna (MeTaH, 3TaH, STWJIEH, AUETWIEH, 3TAaHOJ, TJIMUEPUH, YKCYCHas KHCIIOTA).
[IpuponHble UCTOYHUKU YTIIEBOAOPOIOB (Yroiib, MPUPOAHBIN Ta3, He(Th), MPOIYKTHl UX
nepepaboTKu (OCH3HMH), UX POJIb B OBITY U MPOMBIILUICHHOCTH. [IoHSITHE 0 OHMOIOTHYECKH
BAXXHBIX BEIIECTBAX: )KMpax, OelKax, YyrieBoJaXx — M HMX pPOJM B JKU3HU YeEJIOBEKA.
MatepuanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHMUECKUX COSIMHEHHA.

KpemHuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, MOJYyYEHHE W NPUMEHEHHE.
Coenunenusi kpemHust B npupozge. O0mue npeacraBieHuss o0 okcuae kpemuus (IV) u
KpeMHueBo kucnore. CHIMKAThl, MX HUCIOJIb30BaHUE B OBITY, B IMPOMBIIIJICHHOCTH.
Baxneiiime CcTpouTeNnbHble MaTepualbl: KepaMUKa, CTEKJIO, LEMEHT, OeTOoH,
xene300eToH. [IpobreMbl 0€30MacHOro HMCHOJb30BaHUS CTPOMTENIBHBIX MAaTepuajioB B
MMOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

M3ydeHue O0Opa3I0OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX pEaKUUid Ha XJOPUI-MOHBI M HAOIIOACHHE TNMPU3HAKOB HX
MPOTEKAHUs, OTIBITHI, OTPpAXKAIOIIUE (PU3NUECKUE U XUMUIECKUE CBOMCTBA TaJIOTEHOB U UX
COEIMHEHUI (BO3MOXKHO MCIOJIb30BAHUE BUIECOMATEPUAJIOB), O3HAKOMJIEHUE C 00pa3iaMu
XJIOpUJOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOpaslaMu cepbl U €€ COCIMHEHUSIMU
(BO3MOKHO HCIIOJB30BaHUE BHUAECOMATEpUAIOB), HAOIOJIEHUE TMpolecca OOYrIMBaHUS
caxapa TOJl IEHCTBUEM KOHIIEHTPUPOBAHHON CEPHOW KHUCIIOTHI, W3YYCHHE XUMHUYCCKUX
CBOMCTB pa30aBiCHHOW CEpPHOW KHCIOThI, MPOBEICHUE KAaueCTBEHHOW peaklUuud Ha
cynb(dar-uoH U HabMOIEHHE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3HUYECKUMU
cBoiicTBamu a3zora, ¢ochopa W WX CcOoeaUHEHUH (BO3MOXXHO HCITOJIb30BAHUE
BHUJICOMATEPHAIIOB), oOpasmamMu a30THbIX U (HOChHOPHBIX yHAOOpEHH, TOTydeHHUE,
coOupaHue, pacrlo3HaBaHUE W M3YYEHUE CBOMCTB aMMMAaKa, MPOBEJACHHE KAaUECTBEHHBIX
peakuuii Ha MOH aMMOHHUsA U (ochaT-uOH W U3yYEeHHE NPU3HAKOB HX MPOTEKAHMS,
B3aUMOJICCTBUE KOHUEHTPUPOBAHHOM A30THOM KHCIOTBI C MeEIbI0 (BO3MOXHO
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WCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), HM3yYEHHE MOJENEH KpPUCTAJUIMYECKUX PEIIETOK
anmasa, rpadura, QyiiepeHa, 03HaKOMJIEHHE C IMPOIECCOM aJcOpOIMU PACTBOPEHHBIX
BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyUYeHHUE, COOMpaHUeE,
pacrio3HaBaHWE W HM3YYEHUE CBOMCTB YIJIEKHCIIOrO Tra3a, NPOBEACHUE KaYeCTBEHHBIX
peakuuii Ha KapOOHAaT W CHJIMKAT-HOHbl W HM3yYEHHE INPU3HAKOB HUX NPOTEKAHMS,
O3HAKOMJIEHME  C  MNPOAYKIHMEWM  CWIMKATHOM  NIPOMBIIIJIEHHOCTH,  PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BaykHEeNIe HEMETAIIIbI U KX COEUHEHHUSD.

MeTaJsibl 1 X COeITMHEHUS

OOmiasi xapakTepUCTHKAa XUMHUYECKHUX JJIEMEHTOB — METAJIOB Ha OCHOBaHHH HX
nonoxxenus B Ilepnommueckon cucreme xummyeckux emeHToB [[. M. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHHME METALIOB. MeTaimyeckass CBSI3b M METaUIMYeCcKas
KpUCTAJUIMYECKass pPEmETKA. ODJIEKTPOXUMHYECKUU  PSAJ  HANPSHKEHUM  METaJUIOB.
dusnyeckre U XMMUYECKUE CBOMCTBA MeTauioB. OO0mIKe crnocoObl MOIYyYEHUS] METAIIOB.
[loHsiTHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBbl
(cTranp, 4yryH, JIOpATIOMUHUN, OpOH3a) U X PUMEHEHHE B ObITY U IPOMBIIIIECHHOCTH.

[Ilesoynpie MeTauibl: noIOKeHHE B [leproanyeckonl cUCTEME XUMHUYECKUX
anementoB JI. WM. MenneneeBa, CTpoeHME HMX aTOMOB, HAaxO0XJICHUE B IIPUPOJE.
duznyueckre W XUMHYECKHE CBOWcTBa (Ha mnpumepe HaTpus U Kanus). OKCuibsl U
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne meaouHbIX METAIIOB U UX COCINHEHUI.

[I{eroyHO3€MENBbHBIE METAIUIBI MATHUM M KaJbLMK: TNonoxeHue B [lepuonnueckont
cucreMe xumudeckux aeMeHToB . . MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOK/ICHUE B
npupone. Pusnyeckue M XUMHUUYECKHE CBOMCTBA MarHus W Kainblusa. Baxueimue
coeiMHEHUs Kanblusa (OKcul, THAPOKCHA, coiu). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTpPaHEHHS.

AmromuHuii: noyioxeHue B [lepuoanueckoi cucreme XuMudeckux 3nemeHToB 1. WM.
MenpneneeBa, CTpOEHHME aToMa, HaxOXXAEHUE B npupone. Pusznueckue U XUMHUUYECKHUE
CBOICTBa amoMUHUS. AM(pOTEpHBIE CBOICTBA OKCHA U THAPOKCUAA aTIOMUHUSI.

Kenezo: nonoxenue B llepuogumueckoit cucreme xumuueckux ssemeHtoB . U.
MeHnpneneeBa, CTpOEHUE aTOMa, HAaXOXICHUE B mpupone. PuUznueckue M XUMHUYECKHUE
cBoKcTBa keneza. Okcupl, ruapokcuasl U conu sxkene3a (II) u xenesa (III), ux cocras,
CBONMCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE ¢ 00pa3llaMu METajuIOB U CIUIABOB, UX (DU3MUYECKUMHU CBOWCTBAMH,
W3yYCHHE  pPE3yJNbTaTOB  KOPPO3WUH  METAJUIOB (BO3MOXHO UCITOJIb30BaHUE
BHJIEOMATEPHUAIIOB), OCOOCHHOCTEW B3aMMOJICHCTBUSI OKCUJA KaJblUsl U HATPUSL C BOJOH
(BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI,
npoliecca rOpeHust kejie3a B KUCIopoie (BO3MOXKHO HCIOIb30BAaHHUE BUACOMATEPUATIOB),
IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLIMI HAa MOHBL: MarHus, KaJbLHs, aJTFOMAHMUS,
nuuka, xemne3a (II) u xenesa (II), memm (II), HaGnrogeHWe W oOmMHMCaHWE MPOIIECCOB
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OKpalllUBaHUs IJIAMEHU MOHAMHU HATpHsl, Kaldusd U KaJbLUs (BO3MOYKHO HCITOJIb30BAaHUE
BUJICOMATEPUAIIOB), HCCIEOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHAA AQIIOMUHUS U
TUAPOKCUA [IMHKA, PEIIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaxxHelire MeTaibl
U UX COCTMHEHUSD.

XuMus 4 OKpy:Kamomas cpeaa

BemectBa m Marepuasisl B IIOBCEIHEBHOM JKM3HM 4eJlOBEeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. IlepBas momouis mpu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXaroled cpeabl (mpenenbHas —JOMyCTUMAs
KOHIIeHTpalusi BemiectB, nanee — [IJIK). Poib XuMuM B pelIEHUM SKOJOTHYECKUX
npo0em.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpa3loB MaTepualioB (CTEKJIO, CIJIaBbl METaJJIOB, IOJHMMEpHbBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanmu3zanmss MeXNpeIMETHBIX CBS3€M MNpH HM3ydYEHHH XuUMUM B 9 Kiacce
OCYILIECTBIISIETCS U€PE3 UCIOJIb30BaHUE KaK 00X €CTECTBEHHO-HAYUHbIX MTOHITHH, TaK U
MOHSITUH, SIBJISIOIIMUXCS CUCTEMHBIMU ISl OTACNbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mre ecTecCTBEHHO-HAyYHbIE MOHSTHS: HAy4YHbIH (pakT, TMIIOTE3a, 3aKOH, TEOPHs,
aHaJlu3, CHUHTE3, KilaccU(UKaMs, TMEePUOJUYHOCTh, HAOIIOACHHE, HKCIEPUMEHT,
MOJIETUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIA 3(dexT, TexHoorus,
MaTepHuabl.

®duzuka: Marepusi, aTOM, B3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH], H30TOINBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHI 3apsij, MPOBOJAHHUKHU, IOJYIPOBOJIHHKH,
IUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pPAacTBOPUMOCTb, KpUCTAINIMYECKass peméTka, CIJIaBbl, (U3NYECKUE
BEJIMYUHBI, E€AUHUIBI H3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, ILJIAHETHI, 3BE3MBI,
ConHue.

buonorusa: QorocunTes, gpixanue, Ouochepa, dKocHCTeMa, MHHEPAIbHBIC
yInoOpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHUS MTPOrPaMMbl OCHOBHOTO 00IEro 00pa3oBaHus
JOCTUTAIOTCSI B XOJ¢ OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOW W BOCHUTATEIHHOU
AESITEIbHOCTH B COOTBETCTBUHU C TPAJAULIMOHHBIMU POCCUNUCKUMU COLIMOKYJIBTYPHBIMU H
IYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, TNPUHATBIMM B OOIIECTBE NpaBWIAMU MU
HOpMaMH TMOBEJEHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHMS, CaMOPAa3BUTHUS U
COTMAITA3AITIH O00yJarOIIHXCA.

JInuHOCTHBIE pe3yabTaThl OTpaXKaroT TOTOBHOCTh 00y4aromuxcs
PYKOBOJICTBOBATbCS CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALIMNA U pacIIMpEHHUE
OTIbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

1) NaTpHOTHYECKOT0 BOCTIMTAHMSA '

[IEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJIEIWIO0, TOHHNMAaHMUS 3HAYEHHsS XUMHYECKOW HAyKH B OKU3HH
COBPEMEHHOr0 O00IIeCTBa, CIHOCOOHOCTM BJIAJETh JOCTOBEpPHON uHpopManuel o
NEPEIOBBIX JIOCTIKEHUSAX M OTKPBITHUSIX MHPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHUSL:

MPEICTABICHHUS O COIMATBHBIX HOPMAaX M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUH
B KOJUICKTMBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHOUCCIIe10BAaTEIbCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTHM  HpPU  BBIIOJIHEHHH  Y4EOHBIX,
MO3HABATENBHBIX 33/7a4, BBINOJHEHUH XHMHYECKUX OKCIEPHUMEHTOB, CO3AaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIHN B MPOIECCe
ATON y4yeOHON MAeATeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U IMOCTYIKU
CBOMX TOBApHUILEH C MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33pEHUYECKHE MPEJICTaBICHUsI O BEUIECTBE U XUMHYECKOW peakliuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABJISIOLINE OCHOBY
U1 TIOHMMAHUS CYIIHOCTH HAy4yHOM KapTUHBI MHpa, MPEICTaBICHHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI, B3AUMOCBS3SIX UeIOBEKa ¢ MPUPOIHOI Cpeaiou, O
POJI XUMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHUBBI, HANpPAaBICHHbIE Ha TOJY4YEHHE HOBBIX 3HAHUNA IO
XUMHH, HEOOXOIuMble Il OOBSICHEHHs] HaOJII0JaeMbIX MPOIECCOB U  SBIICHUM,
MO3HABATENBbHOMN, HHPOPMAITMOHHON W YUTATENHCKON KyJIbTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOATENbHON paboTbl C Y4YEOHBIMH TEKCTaMM, CIPABOYHOM JIUTEpPATypoOH,
JTOCTYITHBIMU TEXHUYECKIUMH CPEICTBAMU UH(DOPMAIIMOHHBIX TEXHOJIOTHH;
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UHTEpEC K OOY4YEeHUI0 UM IO3HAHWIO, JIIOOO3HATENbHOCTb, TOTOBHOCTh MU
CIIOCOOHOCTh K CaM0O00pa30BaHUIO, IPOSKTHON U MCCIICOBATEBCKOMN EATETLHOCTH, K
OCO3HaHHOMY BbIOOpPY HANPABICHHOCTH M YPOBHS 00y4eHHUS B JalIbHEUIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 30pOBBIO,
YCTaHOBKHM Ha 3/10pOBBII 00pa3 )KU3HU, OCO3HAHUE MOCIIEICTBUN U HENPUATHE BPEIAHBIX
OpUBBIYEK (YyHOTpPEONEHUS alKOrojisl, HApKOTUKOB, KYypeHHUs), HEO0OXOIUMOCTU
COOJIOICHUS TIPaBHJI OE30MACHOCTH MPHU OOpalICHHH ¢ XMMUYECKUMHU BEIIECTBAMU B
OBITY U pEeaIbHON KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3Y4YEHHMIO Ipodeccuil W TpyAa pas3IMdHOro poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUSI MPEIMETHBIX 3HAHUN [0 XUMHUHU, OCO3HAHHBIM BHIOOP MHAMBUIYATBLHON
TPACKTOPUHM TMPOJOJDKEHUS O0pa30oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB MU
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEUTHOU
NpO(QECCUOHAIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH
aJanTHUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JIOrHYeCKOr0 BOCIIMTAHHSA:

HKOJIOTMYECKHU LEJIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyILECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JI0pPOBOTO M 0€30IacHOro
oOpaza JKH3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3JI0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOACHUS MpaBUil 0€3011acCHOTO
MOBE/ICHUS pU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyal[UsX, YTPOXKAIOIIUX 3/10POBbIO
U JKU3HU JIOJICH;

CIIOCOOHOCTH TPHUMEHATh 3HAHUS, IOJIy4YaeMble MpPU HW3YYEHUU XHUMHH, IS
pelIeHns 3a/ad, CBA3AHHBIX C OKPYKAIOUIEH NPUPOAHON CPENOM, IUIsl TMOBBILIECHUS
YPOBHSI 3KOJIOTUYECKOHN KYJIbTYpPbl, OCO3HAHUS II00aJBbHOTO XapaKkTepa 3KOJIOTUYECKUX
npobsieM W myTell HMX peleHHs IMOCPEICTBOM METOJ0B XHMHHU, 3KOJIOTHYECKOTO
MBIIUIEHNS, YMEHUS PYKOBOACTBOBATbCA UM B I03HABATEJIBHONW, KOMMYHHUKAaTUBHON U
COLIMAJIbHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pEe3yJbTaTOB  BBUACIAIOT  3HAYUMBbIE  JUIA
(dbopMHUpPOBaHUS MUPOBO33PEHUST OOICHAYYHBIC TOHSATUS (3aKOH, TEOpPHsl, MPHUHIIMII,
runotesa, GakTt, CUCTEMa, IPOLECC, SKCTIEPUMEHT U JPYTOE. ), KOTOPBIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX M MO3BOJSIOT HA OCHOBE 3HAHUU M3 3TUX
npeaAMeToB (GOPMHUPOBATH MPEACTABICHUE O ILIEJIOCTHOM HAyYHOW KapTHHE MuUpa, U
YHHUBEpCaJbHble  yueOHble  JeWcTBUSA  (TMO3HABATENbHBIE, = KOMMYHUKATHUBHBIE,
pEeryJlATUBHbIE),  KOTOpble  o0ecneurnBalOT  (HOpPMHpPOBaHHE  TOTOBHOCTH K
CaMOCTOSTENIbHOMY TUIAHUPOBAHUIO U OCYILIECTBIICHUIO YUEOHOU NeATEIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
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Ba3oBble Jijornyeckue 1eicTBHA:

YMEHUS UCHOJIb30BaTh MPUEMBI JTOTUYECKOTO MBILUIEHHUS MPU OCBOEHUU 3HAHUM:
pPacKpbIBaTh CMBICT XUMUYECKMX MOHSATUN (BBIACISATh HUX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBAaTh B3aUMOCBSA3b C JPYTMMH MOHSATUSAMH), UCIOJB30BaTh MOHITHS IS
OOBSCHEHUS OTNIETBHBIX (PAKTOB W SIBIICHUMN, BHIOMpATh OCHOBAHUS U KPUTEPUM IS
KJacCU(UKAIMM XUMUYECKUX BEHIECTB W XUMHYECKUX pEeaKIui, YCTaHABIUBAThH
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTAaMU HM3YyUCHUS, CTPOUTH JIOTUYECKHUE
paccyxaeHus (MHAYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTHM), JAejaTh BBIBOJABI H
3aKITIOYCHUS;

yMEHUE TPUMEHATh B TMpoOIecce TO3HAHUS TMOHATUS (IpPEeIMETHbIE U
METaInpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJENU, HUCIOJIb3yeMble B XHMHH,
npeoOpa3oBbIBaTh IIUPOKO IMPUMEHSEMbIE B XHMHH MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HaK (CMMBOJI DJIEeMEHTa), XuUMUYyeckas QopMmyiaa U ypaBHEHUE
XUMHUYECKON peakiuy — MpU PEIIeHUH Yy4eOHO-TI03HABATENBHBIX 33J1a4, ¢ Y4€TOM ITHX
MOJIEIBHBIX MPEACTABICHUN BBISBISITh U XAPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH
M3y4yaeMbIX OOBEKTOB — XMUMHUYECKMX BEIIECTB M XUMUUYECKUX PEaKIU, BBISBIATH
o0lue 3aKOHOMEpPHOCTH, NPHUYMHHO-CJIEICTBEHHbIE CBSI3M M NPOTUBOPEUYUs B
M3Yy4aeMbIX MIPOLIECCAX U SIBJIICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIIONb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAadye€CTBE HWHCTPYMEHTA
MO3HAHHUS, a TaKXK€ B KAue€CTBE OCHOBBI JJI1 (POPMUPOBAHUS TMIOTE3BI MO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpETeHHe ONbITa [0 IUIAHUPOBAHUIO, OpraHU3allud W  TPOBEJCHUIO
YUEHHYECKUX  OJKCIEpUMEHTOB, yMeHHe HaOmojgaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpPMYIUPOBATH OOOOIIEHUS W
BBIBOJIbI 1O pe3yjbTaTaM MPOBEAEHHOTO OMNbITA, WCCIEAOBAHMS, COCTABIATh OTUET O
MpoJIeJIaHHOM padore.

Pabora c nndopmanueii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH M  HHTEPIPETHPOBATH  HMHGOPMAIUIO
pa3IMYHBIX BUJOB M (OpPM NpPENCTaBICHHUS, MOJTYYaeMyH0 M3 Pa3HbIX HCTOYHHKOB
(HayyHO-TIONYJISIpHAs JIMTEPATypa XUMHUYECKOTO COJEP’KaHMsI, CIPaBOYHbBIE MOCOOMUS,
pecypcsl MHTepHETa), KPUTHUUYECKHU OLCHUBATh MPOTHUBOPEUYMBYIO M HEIOCTOBEPHYIO
uH(dOpMaIHIO;

YMEHHE NPUMEHATb pa3JIMyHble METOJbl M 3alpochl MpU TOUCKE M OTOOpe
MH(}OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX ISl BHIMOTHEHUS YUYEOHBIX
M TI03HABATENIbHBIX 3a/a4 OMNPENEIEHHOr0 THMA, MPUOOpETEeHUE OombiTa B 00JaCTH
UCIIOJIb30BaHUsI ~ WH(OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBIIAJICHUE
KyJbTYypOll ~ aKTMBHOIO  UCIIOJb30BaHUS  PA3JIMYHBIX  TOUCKOBBIX  CHUCTEM,
CaMOCTOSTENIbHO BBIOUPATh ONTHUMANIbHYIO (OpPMY MNpPEACTaBICHUS HHPOPMALUU U
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WUTIOCTPUPOBATh pElIaeMble 3aJa4l HECIOKHBIMU CXEMaMU, JuarpaMMamu, APYTUMHU
dbopmamu rpadKi ¥ UX KOMOUHAITUSIMU;

YMEHUE HCHOOJB30BATh W  AHAIM3UPOBATH B  Mpouecce y4eOHOM W
HCCIIEIOBATENbCKON  JICATEIBHOCTH HMH(POPMAIMI0O O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO35MCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYXKAIOIIEH MTPUPOTHOMN CpPEIb.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

YMEHHS 33/1aBaTh BOMPOCHI (B Xo0j€ Auanora u (Wiu) JUCKYCCHH) MO CYIECTBY
oOcykaaemMoi TeMbl, (OPMYJIUPOBATh CBOU MPEIOKEHUSI OTHOCUTEIBHO BBIMOJTHEHUS
NPeIJIoKEHHON 3a/1au;

YMEHUS MPEJICTABIATh MOJYyYEHHBIE PE3YIbTaThl MO3HABATEIBLHOM AESTEIBHOCTU B
YCTHBIX W MHUCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PE3YyJIbTATOB BBINOJHEHUS
XUMUYECKOTO JKCIIEPUMEHTA (JTa0OpAaTOPHOTO OMbBITA, JIAOOPATOPHOU pPabOTHI IO
HCCIICTOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUsSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMM B  COBMECTHOM
MT0O3HABATEJIbHOW W HCCIIEIOBATEIIbCKOM AEATENBHOCTA IMPU PELUICHUM BO3HHUKAIOIIUX
po0JIeM Ha OCHOBE y4yé€Ta OOLIMX MHTEPECOB M COIIACOBAaHUA MO3ULIUNA (00CYXKIEeHHUS,
OOMEH MHEHMSIMHU, «MO3TOBbIE IITYpMbD», KOOPAWHAIMS COBMECTHBIX JIEHUCTBUH,
OTIpe/ieNIEHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BBIMOJIHEHHON paboThl U ApYyTHE).

PeryiasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITEIbHO OMNPENENATh LENH JACSITEIbHOCTH, IIJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBaTH WU MNpPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeNbHOCTh, BBIOMpaTh HambOosee 3((PEeKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MMO3HABATENbHBIX  3aJlad, CaMOCTOSITEJIbHO COCTAaBISATb WM  KOPPEKTHUPOBATH
MPEUTOKEHHBIN aJITOPUTM JIEUCTBUM MPU BBINOJHEHUN 33aJaHUM C YYETOM MOJYYCHUS
HOBBIX 3HaHU 00 u3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUUsAX, OLICHUBATh
COOTBETCTBHUE MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHON 1€/, YMEHHUE HCIIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB IO OCBOCHHUIO 00S3aTENIbHOTO COJIEpKaHus,
YCTaHOBJICHHOT'O JTaHHOM (enepanbHON pabouell mporpaMMoil, BBIIESIOT: OCBOCHHbIE
0Oy4aroIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUM, crienuduueckue Iis
MpEeAMETHON 001acTH «XUMUS», BUIBI ACATEIHHOCTUA MO MOJYyYEHUIO HOBOTO 3HAHUS,
€ro UHTEPIpPETAINH, PE0OPaA30BAHUIO U IPUMEHEHHUIO B PA3IUYHBIX yU€OHBIX U HOBBIX
CUTyalUsX.

K koHiy oOyueHus B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PACKPBIBATH CMBICII OCHOBHBIX XHUMHUYECKHX TOHSTHH: aroM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAs U MOJEKYJsSpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J0JIsi XUMUYECKOTO 3JIEMEHTA
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B COCAMHEHUHU, MOJIAPHBIA OOBEM, OKCHUI, KHCIOTa, OCHOBaHUE, COJIb,
AIEKTPOOTPHUIIATEIIEHOCTh, CTETICHh OKUCIICHUS, XUMHUYECKasl peaKIus, KiIacCupuKarus
pEeaKLMii: peaKkui COECIMHEHHUS, PEAKIIMH PA3JIOKEHMS, PEAKIIMU 3aMELIEHUs, PeaKIun
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKINH, TeIIOBON 3P (HEeKT peakiuu, SAPO aToMa,
AJIIEKTPOHHBIN CIIOM aToma, aTOMHas OpOWTalb, PaJNyC aToMa, XUMHUYECKasl CBS3b,
NOJISIpHAs W HEMOJSpHAs KOBAJICHTHAs CBS3b, MOHHAS CBSA3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas J0Ji BellecTBa (IIPOLICHTHAS] KOHIIEHTPALIHs) B PaCTBOPE;

 WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSITUN U MPUMEHSTH
ATU MOHATHS IPU ONKUCAHUY BEIIECTB U UX MPEBPAILICHU;

¢ ICTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIsi COCTaBJIeHHUsS (OPMYJ BEIIECTB U
YPAaBHCHUN XUMUYECKUX PEAKIINN;

e OMIPEJIENATH BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSIX, CTETICHb
OKHCJICHHUSI DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MNPUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeIWHEHUM 1o ¢opMmynaMm, BHUJI XUMHYECKOW CBS3U
(KoBaJIeHTHAs! M MIOHHAsI) B HEOPTAHUUYECKUX COCAMHEHUSIX;

epackpbiBaTh  cmbicn  llepuommueckoro  3axkona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT WX MOJIoKeHus B [lepuoanueckoi cucrteMe, 3aKOHOB COXPaHEHHS! MacChl
BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOTapo;

¢ ONUCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuonnueckoir cCUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHITUS «TJaBHas moarpynna (A-Tpynma)» u
«mobounas mnoarpynna (b-rpynmna)», Manble W OOJbIIME MEPUOABI, COOTHOCUTH
0003HaueHusA, KOTOpble UMEIOTCs B Tabmuie «[lepuonnueckas cucteMa XUMUYECKUX
aneMeHTOB JI. Y. MeHnneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX OJJIIEMEHTOB (COCTaB M 3apsAl dAnpa, oOIlee 4YUCIO DJIEKTPOHOB U
pacnpesiesieHUe UX MO AIEKTPOHHBIM CIOSM);

e KJTACCUPUIIUPOBATh XUMHUYECKUE DJEMEHTHl, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (10 YHMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIIMHM BEUIECTB, IO
TeroBoMy b dexTy);

e XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIasi OMUCAHUE MPUMEpPAMH MOJIEKYJISIPHBIX ypaBHEHUIM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

e IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKaHUS XUMHUYECKUX TMPEBPAICHUIA B Pa3IUYHBIX
YCIIOBHUSIX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (GopMyJie COeAUHEHUS, MACCOBYIO JOJIIO
BEILIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM pEaKInu;

e IPUMEHATH OCHOBHBIE OIEpPallU¥ MBICIUTEIBHON JEATEIbHOCTH — aHallu3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTeMAaTH3allMI0, KIacCU(PUKAINIO, BBISIBICHUE
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NPUYUHHO-CJIEACTBEHHBIX CBS3€H — ISl U3Y4YEHUS CBOWCTB BEUIECTB U XUMHUYECKHUX
peaKimii, €CTeCTBEHHO-HAy4YHBbIC METOABl TO3HAHWS — HAOII0IeHNe, HW3MEpPCHHUE,
MOJIETUPOBAHUE, FIKCIIEPUMEHT (pEeaJIbHBIN U MBICIICHHBIN ),

e CJIEIOBATh MpAaBWJIaM II0JIb30BAaHUSI XMMHUYECKOW MOCYAOW M Ja0OpaTOPHBIM
o0opyJ0oBaHUEM, a TakKe IpaBuUjaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUM C
UHCTPYKIUSIMU IO BBITIOJHEHUIO JTJA0OPATOPHBIX XUMHUECKUX OMBITOB I10 MOJTYYEHUIO U
cOOMpaHHI0 Ta3000pa3HBIX BEWIECTB (BOAOpPOAa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEACIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U TPOBOJIUTh XMMHUYECKUE HKCHEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOUYEH U
KHUCIIOT C MOMOIIbIO UHANKATOPOB (J1aKkMycC, peHoJIPTaIenH, METUIOPAHK U APYTHE).

K koHiy oOyueHus B 9 kJjacce mIpelMETHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

e PACKPBIBATH CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATUM: XUMHUYECKUU HIIEMEHT,
aToM, MOJEKyJa, WOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCJIEHUS, XUMHYECKas pEaKlus,
XUMUYECKasi CBSI3b, TEIUIOBOW 3(P(DEKT peakiuu, MOJib, MOJSPHBIA 00BEM, PacTBOD,
AIEKTPOIUTHI, HEAIEKTPOJIUTHI, FJIECKTPOIUTHUYECKAS TUCCOLUAIINS, PEAKIIMU HOHHOTO
oOMeHa, KaTajanu3aTop, XUMHUYECKOe paBHOBECHE, 0OpaTUMBbIE U HEOOPATUMbBIE PEaAKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIINHU, OKHUCITUTETD, BOCCTAHOBUTEb,
OKHCJICHME U BOCCTAHOBJICHUE, aJUIOTPOIusi, amMpOTEPHOCTh, XUMHUYECKas CBS3b
(koBaJieHTHAsi, HOHHAsA, METAUIMYECKasd), KpHUCTAUIMYEeCcKas pemeETKa, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JIOIMycTUMas
koHueHTpanus [1/IK Bemecrtsa;

 WWUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHWYECKHX MOHSITUH M MPUMEHSTH
9TH TIOHATHUSI IPU ONHUCAHUY BEILIECTB U UX MPEBPAIICHUH;

* ICTIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JUIsl COCTaBjieHUs (OpMYJl BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

¢ OMPENIENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX DIIEMEHTOB B
COEAMHEHUAX PAa3JIMYHOIO COCTaBa, MNPHUHAIJICKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIacCy COeAWMHEHUM 1o ¢dopmysiaM, BUJI XUMHUUYECKOW CBSI3M (KOBaJIEHTHAsl, UOHHAas,
METaJJIMYecKasi) B HEOPraHMYECKUX COCJAMHEHUAX, 3aps]l HOHA 10 XHUMHUYECKOU
dbopmyrie, xapakTep cpeibl B BOAHBIX PAaCTBOPAX HEOPTaHWYECKUX COCAMHEHHH, THI
KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

epackpeiBaTh cMmbiCT [lepuommueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH €ro MOHWMAaHUE: OMUCKIBATh U XapaKTEePHU30BaTh TAOIMUHYIO opMy
[Tepuoauyeckoil cUCTEMbl XUMHUYECKHX OJJIEMEHTOB: pa3linyaTh TOHSATUS «TJIaBHAs
noarpynmna (A-rpynma)» u «mnobdounas mnoxarpynmna (b-rpymma)», Maneie u OobIIne
MEePHOJIbI, COOTHOCUTHh 0003HAYEHUs, KOTOPhIE UMEIOTCSI B TIEPUOJUYECKON TabyuIle, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apAan sapa, o0lee YKCIIo 3JIEKTPOHOB M PACIIPEACIIEHUE UX MO AJIEKTPOHHBIM CIIOSIM),
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OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DJJIEMEHTOB M HX
COEIMHEHUI B IIPEAeIaX MAJIbIX IEPUOIOB U ITIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB,;

e KJJaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTBHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHMCIY M COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIICCTB, IO
TerioBoMy 2 (PEeKTy, 10 UBMEHEHUIO CTEIIEHEH OKUCICHUS XUMUUECKUX JJIEMEHTOB);

* XapaKTepU30BaTh (OMUCHIBAThH) OOIIKE U CHEIM(PUUIECKHEe XUMHUYECKHE CBOMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEPXKAasi ONMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

e COCTaBJISITh YPABHEHUS DJICKTPOJIUTUUECKOW JAUCCOLUAIMUA KUCJIOT, IIEJI0Ye U
COJICH, TOJIHBIE W COKpAaII€HHbIE ypaBHEHUsI PEAKIUd HOHHOrO OOMEHa, YpaBHEHUS
peakIui, MOATBEPKIAIOIINX CYIIIECTBOBAHNE T€HETUUECKOUN CBSI3U MEXK/Y BEIIECTBAMHU
Pa3JIMYHbBIX KJIACCOB;

e PaCKpbIBATh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX peaxkuuit
ITOCPEACTBOM COCTABIICHHS JICKTPOHHOTO OaaHca dTUX PEaKInii;

e IPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B PA3TUYHBIX YCIOBUSAX;

e BBIYMCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacCChl BEIIECTB,
MAaCCOBYIO JIOJIO XHMHUYECKOTO 3JIeMeHTa Mo (GopMysie COCIMHEHHUS, MAaCCOBYIO JIOJIO
BEIIIECTBA B pacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINH;

e cOOJIIOIATh TIpaBUJIa TMOJIB30BAHUS XUMHYECKOW MOCYJ0N W J1abOopaTOpHBIM
o0Opy/nOBaHUEM, a TaKke IpaBujia OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMHU TI0 BBITIOJIHCHHIO JTA00PATOPHBIX XMMHUYECKHUX OIBITOB I10 MOJTYYESHHIO U
COOMpPaHMIO ra3000pa3HBIX BEIISCTB (AMMHaKa M yIIISKUCIIOro Ta3a);

¢ IPOBOJIUTH PEAKLIUM, TOJTBEPKIAIONINE KAUYeCTBEHHBIH COCTAaB Pa3IUYHBIX
BEIIIECTB: PACMO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OpOMUI-, HUOAUA-, KapOoHAaT-,
dbochar-, cumukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHbI AMMOHHUS U HOHBI
W3y4YCHHBIX METAJUIOB, MNPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaXx HEOPraHUYECKUX
BCIIECTB;

e IPUMEHATh OCHOBHBIE OIEpPallUd MBICIUTEILHON JEATCIbHOCTH — aHallu3 U
CUHTE3, CpaBHEHHE, O0O0O0OIEHHEe, CHUCTEMAaTHU3allil0, BBISBICHHE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JJISI U3YYCHUS CBOWMCTB BEIIECTB M XWMHUYECKHX PEAKIHH,
€CTEeCTBEHHO-HAyYHBIC METO/IbI ITO3HAHMS — HAOIOICHUE, U3MEPEHNE, MOJICIUPOBAHHE,
AKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE XUMMUA 8 KIIACC

No | HammeHoBanue pas3aenoB u KonunuectBo wacos DnextpoHHBIC (IU(POBHIC)
/11 TEM IIPOrPAMMBI oOpa3oBaTeIbHbIC
Bcero|| KP | TIP/JIO pecypeEI
Paznea 1. IlepBoHayaibHble XUMMUYECKHUE MOHATHS
1.1 |Xumus — BaxkHas 00J1acTh 5 2/2 bubmmoreka [JOK
€CTECTBO3HAHUA U https://m.edsoo.ru/7f41837c
MPAKTUICCKOMN JTCSITCIIBHOCTH
YyeJI0BeKa
1.2 |BemectBa 1 XuMHA4ECKHUE 15 1 /3 bu6mmoreka I{OK
peakiun https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 20 | 1 2/5
2.1 |Boznyx. Kucmnopon. [lonsitre 6 1/1 bubmoreka IIOK
00 okcHmax https://m.edsoo.ru/7f41837c
2.2 |Bonopoa. ITonstue o 8 1/1 bu6moreka IJOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
2.3 |Bopa. PactBopsl. [loHsdTHE 00 5 1 1/2 bu6moreka IJOK
OCHOBAaHHUIX https://m.edsoo.ru/7f41837c
2.4 |OcHOBHBIE KJIACCHI 11 1 1/5 bubmoreka IIOK
HEOPTraHWYCCKUX COCIUHCHUN https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30 || 2 4/9
3.1 |Ilepuomnyeckuii 3aKOH U 7 /1 bu6moreka IJOK
[Tepnoanueckas cuctemMa https://m.edsoo.ru/7f41837c
XUMHYECKHUX 3JieMeHTOB []. 1.
MenneneeBa. CtpoeHue
aToMa
3.2 |Xumuueckas CBS3b. 8 1 bu6mmoreka IJOK
OKHUCIIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKIIUH
Hroro no pasageny 15 1
Pe3epBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIUYECTBO 68 4 6/15
YACOB 1O ITIPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC

Ne || HammenoBanue pa3zneiioB U TeM | KommuecTBo yacos ‘ OnexTpoHHbIe (LIU(PPOBHIE)

n/m IIPOTrpaMMBbI cheFOH KP “HP/HO‘ o0pa3oBaTelibHbIE PECYPCHI

Pa3zne 1. BeniecTBO U XUMHYECKHE PeaKIUU

1.1|IToBTOpeHue u yrayoaeHue 5 1 bubmuorexa [JOK
3HaHHI OCHOBHBIX Pa3/IeNIOB Kypca https://m.edsoo.ru/7f41a636
8 kilacca

1.2||OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
XUMHUYECKUX PeaKiui https://m.edsoo.ru/7f41a636

1.3||DnexTposuTrueckas 8 1 1/1 ||bubnmotexa IJOK
IUCCOLMALNS. XUMUUECKHUE https://m.edsoo.ru/7f41a636
peaxkIuu B pacTBOPax

‘I/ITOFO 0 pasaeny H 17 H

‘Pamen 2. HemeTasiibl 1 UX cCOeIMHEHUSA

2.1||O6mas xapakTeprucTuKa 4 1/2  |bubauoreka [IOK
XUMHUYECKHX dJieMeHTOB VIIA- https://m.edsoo.ru/7f41a636
rpynmsl. ['agoreHst

2.2||O6mas xapaKTepucTuKa 6 /2 |bubaunoreka [IOK
XUMHUYECKHX 3JIeMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e€ coequHCHHSI

2.3||O6mas xapakTepucTUKa 7 1/1 ||bubnuoteka [JOK
XUMHUYECKHX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpymmsl. A3ot, pochop u ux
COEIMHEHUS

2.4\ O6mas xapaKTeprucTuKa 8 2/2  |bubmmoreka LIOK
XUMHUYECKHX d11eMeHTOoB [V A- https://m.edsoo.ru/7f41a636
TPYHIIBL. YTIEPOI ¥ KPEMHUN U UX
COETMHEHUS

‘I/IToro IO pa3feiny H 25 H

‘Pamen 3. MeTanbl U MX COeINHEHUS

3.1||O6mue cBoiicTBa METAJIIIOB 4 /1 ||bubnuoteka [JOK

https://m.edsoo.ru/7f41a636

3.2||BaxkHeiinme MeTauIbl U UX 16 2/2 ||bubamnoreka IJOK
COCIMHEHUS https://m.edsoo.ru/7f41a636

‘I/ITOFO 0 pa3aeny H 20 H

‘Pamen 4. XuMus ¥ OKpy:Kawomas cpeaa

4.1|BemiectBa 1 MaTepuaibl B )KU3HU 3 bu6nuoreka [IOK
YeoBeKa https://m.edsoo.ru/7f41a636

‘I/ITOFO 0 paseny H 3 H

PesepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O| 68 7/11
I[MTPOT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

22

ITOYPOYHOE IINTAHUPOBAHMHE 8 KJACC

Ne
/1

Tema ypoka

KomuaecTBo [ara
4acoB U3y4eHUs
Bcero|| KP|[[1P miaH||hakT

DNeKTpOHHBIE U(PPOBHIC
o0pa3oBaTesbHbIC PECYPChI

Pazoen 1. [lepsonauanvuvle xumuyeckue nouamus (20 u)

1.1 Xumus- BaxkHasi 00J1aCTh €CTeCTBO3ZHAHMS M NMPAKTUHYECKO AeSITeJIbHOCTH YesioBeKa (5 1)

1

BBomnueiii  uHCcTpykTaxk Th  Ne25-1,
nepBUuYHbIi  MHCTpykTaxx Tb — Ne25-
2.IIpeamer xumuu. Posnb XUMHUM B KU3HU
yesioBeka. JleMoHcTpanusi: 3HaKOMCTBO C
XMMHYECKOM TOCYAOW, C MpaBUIaMu
paboTel B J1aboparopum W IpHUEMaMH
oOpareHus c 1a00paTOPHBIM
000py/I0BaHUEM.

1

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d210c

ITorsaTne o MeTodax ITO3HAHUS B XWMHHU.
Tena u BentecTBa. duU3NYECKUE CBOMCTBA
BemecTB.  JlemMoHcTpamus:  pusmdeckue
CBOMCTBa O00pa3lloB  HEOPTraHUYCCKUX
BCIIIECTB- MCTalLIOB M  HEMETaJIJIOB.
Nuctpykuua Tb  Ne24.  JIO  Nel.
N3ydenne u onucaHue (UINYCCKUX
CBOMCTB  OOpa3IlOB  HEOPTraHUYCCKUX
BCIIICCTB.

bubnnoreka IIOK
https://m.edsoo.ru/ff0d227e

bubnnoreka IIOK
https://m.edsoo.ru/ff0d227e

WNucrpykuusa T Ne 24.11P Ne 1 «IIpaBuna
paboTBl B  JIA0OpAaTOpHM U TPHUEMBI
oOparueHus C 1a00paTOPHBIM
000pyI0BaHUEM

bubnnoreka IIOK
https://m.edsoo.ru/ff0d23dc

Uucteie BemectBa U cMmecu. CriocoOw
pa3nenenuss  cMmeceil.  JlemoHcTparus:
CTIIOCOOBI paszeneHus cMecei.
WNucrpykunsa Tb Ne24. JIO Ne2. M3yuenune
croco0OB  paszmeneHus  cmeced (¢
MOMOII[bIO0 MarHNTAa).

bubmmoreka [IOK
https://m.edsoo.ru/ff0d26ca

WNucrpykunsa Tb Ne24.1TP Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYHUCTKH [TOBApEHHOH COJIN)»

bubmorexa [JOK
https://m.edsoo.ru/ff0d28c8

1.2

BemecTBa n xumMnuyeckue peakuuu 15 (1)

ATOMEI 1 MOJICKYJIbI

XUMHUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI)
XUMHUYECKHUX AJIEMEHTOB

bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c

[Ipoctele ®  CiOXHBIE  BEIIECTBA.
Xumnueckui aukrtadT. WMHCTpykuus Tb
Ne24. JIO Ne3. Coszganue Mopenei
MOJIEKYJL.

bubmorexa [JOK
https://m.edsoo.ru/ff0d2be8

ATOMHO- MOJIEKYJISIPHOE YUCHHE.

but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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No Tema ypoka KonunuecTBo Hata DNeKTpOHHBIE (P POBHIC
/T 4acoB M3y4YeHUs | oOpa3oBaTEIIbHBIC PECYPCHI
Bcero| KP||ITP mIaH||hakT

L [ [ [ I Ihttps://m.edsoo.ru/ff0d2a6c

10 || 3akoH MOCTOSIHCTBA COCTaBa BelecTs.| 1 bubnuorexa [JOK
Xumuueckass  ¢Gopmyna. BaneHTHOCTH https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMCHTOB

11 |Pemenme 3amau. OTHOcuTelbHAs aToMHas| 1 bu6nuoreka [IOK
macca. OTHOCHTENIbHAST  MOJIEKYIIIpHAS https://m.edsoo.ru/ff0d323c
Macca

12 || Pemenne  3amau.  MaccoBas  gous|| 1 bu6nuoreka [IOK
XAMHUYECKOTO DJIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350c

13 ||Pemenne 3amau. KommuectBo Bemiectna.|| 1 bu6nuoreka [IOK
Mois. MomsipHas Macca https://m.edsoo.ru/ff0d5230

14 ||Ousnueckne W XUMHYECKHE SBICHHSA.| 1 bubmuorexa [JOK

JleMoHCTpanus: bu3nueckue u https://m.edsoo.ru/ff0d37fa
XUMHYECKHE  SIBJICHUA. XuMudeckas
peakuus. Uuctpykuus Th Ne24. JIO Ned.
Habmonenue  ¢usuyeckux  (TUiaBiICHUE
BOCKa, TasHUE JIbJIa) W XHUMHYCCKUX
SIBIICHUH (TOpEHHE CBEYH, IMPOKAIMBAHUE
MEJHON IIPOBOJIOKN).

15 |IIpu3naku u  ycnoBusa  mnporekanus| 1 bubanoreka LHOK
XUMHYECKMX peakiuii. JleMoHcTparms: https://m.edsoo.ru/ff0d3al6
HAOJIOJICHUE ©  ONHCAHWE TPHU3HAKOB
POTEKAHUS XUMHYCCKHUX peaxIui.

Wuerpykuus  Th  Ne24.  JIO  Nes.
HabGmronenne wu ommcaHue MNPU3HAKOB
NPOTEKAHUS XUMHUYECKUX PEaKIMi Pa3sHbIX
THUIIOB.
16(|3akoH  coxpaHeHHs MacChl  BemecTB.| 1 bubnmnoreka [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
17|Pemenne 3amady. Berauciaenus konudecTna,| 1 bu6nmoreka [IOK
Macchl  BEHIECTBA MO  YPaBHCHHUSAM https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEaKIUii
18| Knaccudpukamus xumudeckux peakuuif| 1 bubmmoreka [JOK
(coemuHEHHS, PA3IOKEHHS, 3aMEIICHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
19| M. B. JlomoHocoB —  yuéHblid-| 1 bubmmoreka [JOK
SHIMKJIOEINACT. O06o0wmenne u https://m.edsoo.ru/ff0d40c4
cUCcTeMaTH3aIlus 3HAHU

200 KP Nel mo Tteme «BemectBa wm| 1 1 but6mmoreka [IOK
XUMHYECKHE PEaKIUN https://m.edsoo.ru/ff0d4290

Pa3zden 2. Baxcuevwue npedcmasumenu Heopearnuyeckux sewecms (30 u).

2.1 Bozayx. Kucsiopoa. Ilousitue 00 oxkcugax (6 4)

21|| Bo3myx — cmecsk razos. CocraB Bo3ayxa. || 1 bu6anorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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No Tema ypoka KonunuecTBo Hata DNeKTpOHHBIE (P POBHIC
n/m JacoB U3Y4YCHHs | oOpa3oBaTesibHbIE PECYPCHI
Bcero|| KP|[[1P mIaH||hakT
Kucnoponx — o2ieMEeHT H  IPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
22| dusnyeckue W XUMHYECKHE CBoMcTBa| 1 bu6nmmoreka [IOK
KHCIIOpO/Ia (peakuuu OKHCJICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
23|| CocoObpl  mosydeHuss  kuciaopoga Bl 1 bubmuorexa [JOK
nabopaTopu ¥ MPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucinoponaa. JlemoHcTparus:
OTIpeNIeIeHuEe KHUCIopoJa B BO3IYyXE ;
noJry4eHne, coOupanue, pacrio3HaBaHUE U
U3y4yeHUe CBOMCTB KHMCJIOPOJA.
Nuctpykuusa Tb  Ne24.  JIO  Neé6.
O3HaKOMJICHHE C OKCHUAAMHU U ONHCAHUE
UX CBOMCTB.
24| TennoBo#t »¢ ekt xumudeckon peakuu,| 1 bubnnoreka [JOK
MOHSTHE 0 TEPMOXHMHUYECKOM https://m.edsoo.ru/ff0d4790
YPaBHCHHH, 3K30- M IHIOTCPMUYCCKHX
peaKnusx
25| TommBo (wedth, yromp wu Meran).| 1 bubanoreka LHOK
3arpsi3HEHUE BO3/1yXa, CIOCOOBI  €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
26| Muctpykuust Tb Ne24. TTP Ne 3 mo Tteme| 1 1 bu6nunorexa [IOK
«[lonydyenne u coOupaHHe KHUCIOPOJA, https://m.edsoo.ru/ff0d4ae2
HU3y4YEHHUE ETO CBOMCTB)»
2.2 Bogopon. Ilonsitue 0 kucaorax u couasx (8 1)
27| Bomopon — oamemeHT u  mpoctoe|| 1 bubmmoreka [JOK
BelecTBo. Haxoxienue B mpupoie https://m.edsoo.ru/ff0d4dd0
28| dusnueckue W XUMHYECKHE CBOMcTBa| 1 bu6nmoreka [IOK
Bojmopona.  IlpumeHeHwe  BOAOpOJA. https://m.edsoo.ru/ff0d4dd0
JleMoHCTpanus: moiyuyeHue, cooupaHue u
pacrio3HaBaHHe BOJIOPO/IA.
29|| ITonssTue 0  KWcinotax W cojsax.| 1 bu6mmoreka [IOK
Wucrpykmms  Th  Ne24.  JIO  Ne7. https://m.edsoo.ru/ff0d50d2
B3anMozeincTere KUCIOT ¢ METAJNIAMH.
30| CriocoOb1  mosrydeHuss  Bojgopona  B| 1 bubmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
31| Uucrpykuus Th Ne24. TIP Ne 4 mo teme|| 1 1 bubmmoreka [JOK
«[Tomyuenne wu coOupaHue BoOJOpOJA, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOMCTBY
32|| Pemenue 3amau. Mossipabiii 006EM Ta30B.|| 1 bubmuoreka [IOK
3akoH ABOrajipo https://m.edsoo.ru/ff0d542¢
33| IloBropuelii uHCcTpykTaxk Thb Ne 25-2.| 1 6muoreka [IOK
Pemenne 3amay. Breraucienus o0bEMa, ps://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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No Tema ypoka KonunuecTBo Hata DNeKTpOHHBIE (P POBHIC
n/m JacoB U3Y4YCHHs | oOpa3oBaTesibHbIE PECYPCHI
Bcero|| KP|[[1P mIaH||hakT
KOJMYeCTBAa BellecTBa Ta3a IO €ro
W3BECTHOMY KOJMYECTBY BEIIECTBA WIIU
00BEMY
34|| Pemmenue 3amay. Beruaucienust o6wvEmos| 1 ommoteka [[OK
ra3oB 0 YPaBHEHHUIO PEaKIMUd Ha OCHOBE ps://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOILICHH I'a30B
2.3 Boaa. PacTBopsbl. [lonsiTue 06 ocHoBanusx (5 1)
35|| dusnueckue W XUMHYECKHE CBoiicTBa || 1 ommoteka [[OK
BOJIBI ps://m.edsoo.ru/ff0d587a
36|| CoctraB  ocHoBanuii. I[lomsitme 00| 1 bubnmoreka [JOK
HHIUKATOpax. JleMOHCTpaLus: https://m.edsoo.ru/ff0d59e2
WCCIIC/IOBAaHUE PACTBOPOB  KHUCIOT H
iesnoueit ¢ MOMOIIbI0 HHIUKATOPOB.
37||Bona kak pactBoputenb. Haceimennsie u || 1 bu6mmoreka [JOK
HCHACBHIIICHHBIE ~ PacTBOpPHL. MaccoBast https://m.edsoo.ru/ff0d5b40
JI0JIsl BellecTBa B pacTBope. MHCTpyKuus
Tb Ne24. JIO Ne 8-9. HccnenoBanue
OCOOCHHOCTE pPacTBOPEHUsI BEIIECTB C
pa3yInuHOMN PacTBOPUMOCTBIO.
[IpuroroBnenue pacTBOpOB c
ONPEIIETICHHOU MacCOBOM JI0JIeH
PacTBOPEHHOI'O BEIIECTBA.
38|| Muctpykuust Tb Ne24. TTP Ne 5 mo Tteme| 1 1 bu6nmoreka [IOK
«[TpurotosieHue pacTBOpOB c https://m.edsoo.ru/ff0d5eba
ONPENCIEHHON MaccOBOM Josen
PacTBOPEHHOTO BEIIECTBAY
39| KP Ne2 mo teme «Kucmopoa. Bomopon.| 1 1 bubmmoreka [JOK
Bona» https://m.edsoo.ru/ff0d6342
| 2.4. OcHOBHBIE KJIacChl HeOPpraHn4yeckux coeqnuenuii (11 u)
40| Oxcumpr: COCTaB, kinaccudukanus,|| 1 bubmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41|| [lomyyenne M XuUMHUYECKue cBoicTBal 1 bubmmoreka [JOK
KHCJIOTHBIX, OCHOBHBIX H aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42| OcHoBaHus: cocTaB, Kiaccudukanuys,|| 1 bubnuortexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43|| [lomyyenne u XuUMHYECKue cBoicTBall 1 bub6imoreka [JOK
ocHoBauuil. Muctpykuus TH Ne24. JIO Neo https://m.edsoo.ru/ff0d67ca
10. [Tonyuenune HEPacTBOPUMBIX
OCHOBaHMM.
44| KucnoTsr: coctaB,  kiaccudukamms,|| 1 bubnuotexa [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45| Tlomyuenne u  XuMUYecKue cBoucTBa| 1 bubnuoteka [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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No Tema ypoka KonunuecTBo Hata
/1 4acoB U3yYECHUS
Bcero|| KP|[[1P mIaH||hakT

DNeKTpOHHBIE (P POBHIC
o0pazoBaTesbHbIC PECyPChI

kucioT. Muactpykmus Th Ne24. JIO No 11-
13.0mnpenenenrie  pacTBOPOB KHUCIOT U
miesioueid ¢ MOMOIIBI0  HWHIUKATOPOB.
N3yuenue B3auMOACUCTBUA KHUCIOT C
METaJlJIaMH, pPEaKIHs  HeHTpaau3aluu.
B3aumopeiicteue pactBopa CEepHOU
KHCJIOTHI ¢ okcuaoM meau (11)/

https://m.edsoo.ru/ffOdfee2

46| Conu (cpenHue): HOMEHKIIATypa, crocoosl|| 1
NOJYYeHHs,  XUMHYECKHE  CBOICTBa.
Wucerpykuus Thb  Ne24.  JIO  Nel4.
BeiTecHeHre oHOTO MeTayuia JPyruM W3
pacTBopa COJH.

bubnmoreka [JOK
https://m.edsoo0.ru/00ad9474

47| Unctpykuus Th Ne24. ITP Ne 6. Pemenue || 1 1
IKCIEPUMEHTAIBHBIX  33/1a4 110  TeMe:
«OCHOBHBIE  KJAacChl ~ HEOPTraHHMYECKUX

bubnnoreka IIOK
https://m.edsoo.ru/00ad9b7c

COEIUHEHUI)
48|'enetnyeckas CBsI3b Mexay Kiaccamu|| 1 bu6nuoreka [IOK
HEOPraHUYECKUX COCTUHCHUIT https://m.edso00.ru/00ad9a50
49||06001eHne U cHCTeMaTH3alusl 3HAaHUH 1 bubnuorexa [JOK
https://m.edsoo0.ru/00ad9cb?2
50[KP Ne3 mo Teme "OcHoBHbIe Kiacchl| 1 1 bu6mmoteka [IOK

HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/00ad9ela

Paszoen 3. 113 u IICXD JI.U.Menoeneesa. Cmpoernue amomos. Xumuueckas ceazo. OBP (15 u)

3.1. 13 u [ICX3 JI.U.MenneneeBa. Ctpoenue aroMoB (7 4)

51|ITepBbie IIONIBITKH kinaccupukanuu|| 1
XUMHUYECKHX d3neMeHToB. Ilomatne o
rpynmnax CXOJHBIX JJIEMEHTOB.

Wucrpykuna Tb  Ne24.  JIO  Nels.
O3nakomieHue ¢ oOpaslaMu METaJIOB U
HEMETaJIJIOB.

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

52||TTepuonnueckuii 3akoH u Ilepmomgmaeckas| 1
cHCTeMa XuMHYecKux osiaeMmeHnToB JI. .
MenneneeBa. JlemoHcTpamus:  Tabnuia
«Ilepuoguyeckas cucTeMa XHUMHYECKUX
anemeHnToB .M. Meneneeray

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

53|[[Iepuoapl, rpymIbl, TOATPYIIIHL. 1 bubmotexa [JOK
https://m.edsoo.ru/00adaS2c

54(|Ctpoenue aromoB. CocTaB aTOMHBIX A1ep. || 1 bub6imoreka [JOK
N3oToms! https://m.edsoo.ru/00ada342

55(|Ctpoenue 3meKTpOHHBIX 00oMouek aromoB| 1 bubnnoreka [JOK

aneMeHToB Ilepuonnueckoir cucremsl /.
H. Menaeneesa

https://m.edsoo.ru/00ada6hc

56| XapakTepucTka XUMHYECKOro siemeHTta| 1
no ero nmnonoxeHnto B Ilepmoanueckoi

bubmuorexa [JOK
https://m.edso0.ru/00ada824



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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No Tema ypoka KonunuecTBo Hata DNeKTpOHHBIE (P POBHIC
/T 4acoB M3y4YeHUs | oOpa3oBaTEIIbHBIC PECYPCHI
Bcero|| KP|[[1P mIaH||hakT
| ”CI/ICTCMC . . MenneneeBa H H H H ‘
57| 3nauenue Ilepuommueckoro 3akona | 1 bubnoreka [JOK
pa3BuTHs Hayku W npaktakd. JI. H. https://m.edsoo.ru/00ada96e
MenneneeB —  y4€HBIM, Ienaror u
IpaXJTaHuH
3.2. Xumuueckas cBaszb. OBP (8 u)
58| PezepBublii  ypok.  OO6oOmenue  wu| 1 bubmorexa [JOK
cHCTEMaTH3aIlHs 3HAHUH. https://m.edsoo.ru/00adaab8
59| MoHHast XUuMHUYECKasl CBS3b. 1 bu6nmmoreka [IOK
https://m.edsoo.ru/00adaab8
60(|91eKTpOOTPUIIATETLHOCTD atom(| 1 bubnoreka [JOK
XHMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adac34
61|KoBasienTHass  HemojsipHas ~ XuUMUYecky 1 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62||CTerneHb OKUCICHHS 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adae28
63|| OKHCIUTEIbHO-BOCCTAHOBHUTEIILHBIC 1 buonnorexa [JOK
PEaKIIvH. JleMOHCTpaLus: OIIBITEI, https://m.edsoo.ru/00adb076
WUTIOCTPUPYIOIIHE IPUMEPbI
OKHUCJIUTEIBHO- BOCCTaHOBHUTEIIbHBIX
peaKkuuid.
64| OkuCIUTEIN U BOCCTAHOBUTEIIH 1 bu6mmoreka [IOK
https://m.edso00.ru/00adb076
65| KP Ne4 mo teme «Crtpoenue artoma. || 1 1 bubmmoreka [JOK
XUMHYECKast CBS3bY https://m.edsoo.ru/00adb486
| PesepBHoe Bpems (3 1)
66| KoBasienTHas MOJIIpHAst CBs3b. || 1 bubmmoreka [JOK
O0001IeHIE U CHCTEMATH3aIUs 3HAHUIN https://m.edsoo.ru/00ad9cb?2
67|| O6oOMImeHNE U CUCTEeMAaTH3AIHS 3HAHHHA 1
68|| O6oOImeHNe U cCUCTEeMAaTH3AIHS 3HAHHHA 1
OBLIEE KOJIMYECTBO YACOB IIO|68 (4 || 6
I[MTPOI'PAMME



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
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IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

No Tema ypoxka KomuuectBo || Jlara uzydyenus DneKTpOHHBIC IUPPOBHIE
/1 9acoB 00pa3oBaTeNbHBIC PECYPCHI
Bceero ‘ [Tnan Hq)aKT |
Pa3zden 1. Bewecmeo u xumuueckue peaxyuu (17 4)
1.1 IloBTOpEHME M yriayOJieHHe 3HAHMH OCHOBHBIX pa3/iesioB Kypca 8 kiacca (5 4)
1 |BBoanbiii uHcrpykrax Tb Ne25-1,| 1 bub6mmorexa [IOK
NEpBUYHBIN HHCTpYKTax TH Ne25- https://m.edsoo.ru/00adb59e
2. [lepuoanueckuii 3aKOH.
[Tepuoanueckas cucrema
XUMUUYEeCKuX ayementoB . .
MenneneeBa L
2 |3akonHomepHocTH B  u3MeHeHuu|| 1 bubnnoreka [JOK
CBOWCTB XHUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adb7e2
MEPBBIX TPEX MEPHOJIOB |
3 |[Knaccuduxamuss u HOMeHknaTypal| 1 bu6mmoreka [JOK
HEOPraHUYECKUX BEIICCTB | https://m.edsoo.ru/00adbac6
4 |Bugpl XMMHYECKOM CBS3M M TUIbl| 1 bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK N https://m.edsoo.ru/00adb6b6
5 |[KP Nel mo teme «lIloBTopenue uj| 1
yrayOieHue  3HaHWi ~ OCHOBHBIX
pa3aenoB Kypca 8 Kiaccay L
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peaKuuii (4 1)
6 |Kmaccudukamms xumudeckux| 1 bu6mmoreka [JOK
peaKIyii o Pa3InYHbIM [TPU3HAKAM N https://m.edsoo.ru/00adbch0
7 |llonarue o ckopoctu xumuueckom|| 1 bubnuorexa [JOK
peaKIuu. JlemoHcTpanus: https://m.edsoo.ru/00adbe9a
UCCIIEIOBaHHE 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOW pEeakIuu OT
BO3JICHCTBUS Pa3TUYHBIX (PaKTOPOB.
[lonsiTHE O  TOMOTEHHBIX U
TeTePOTEeHHBIX PEaAKIIHSIX N
8 |[TomsTue 0 xumadeckoMm| 1 bu6mmorexa [IOK
paBHOBecuH. DakTopshl, BIUSAIOLINE https://m.edsoo.ru/00adc28c
Ha CKOpPOCTb XMMHUYECKOM pEaKLUn
u MOJIOKEHUE XUMHYECKOTO
paBHOBECHS N
9 ||OxucnurensHO- 1 bubnmoreka [JOK
BOCCTAaHOBUTEIBHEIE peaxiuu. https://m.edsoo.ru/00adcade
JleMoHCTpanms: OTIBITHI,
WJLTIOCTPUPYIOIIHE MIPUMEPBI
OKHUCJTUTEITHHO-
BOCCTaHOBHUTENBHBIX PEAKIUH. L

‘1.3 DJIEKTPOJUTHYECKAs] ANcCOUANMA. XMMHYeCKHe peaknu B pacTBopax (8 u)

‘10 HTeopI/m

3neKTp0nHTI/Iqec1<0171H 1 H:”:H

|

HBI/I6J‘II/IOTeKa [HOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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n/a

Tema ypoka

qacoB

KonnuectBo

Jara nzyuenus

DNeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

nuccoruanuy. CuiibHBIE U Cl1a0ble
JIIEKTPOJIUTEI. JleMoHCTpanus:
HCCIIEJOBaHHE
AJIEKTPOIIPOBOJHOCTH  PacTBOPOB
BEILIECTB, MPOIECCa JANUCCOLMALNH
KHCJIOT, 11eJI0Yel U coel(BUIE0)

11

HoHHBlE  ypaBHEHMS
JeMoHcTpanus:

WITIOCTPUPYIOLUE IIPU3HAKU
IIPOTEKaHUsl  peakUMid  HMOHHOIO
obmena. Muctpykraxx Th Ne24.J10
Nel. N3yuenue IIPU3HAKOB
OPOTEKaHUs  peakUuil  HMOHHOIo
oOMeHa B pacTBOpax AIIEKTPOJIUTOB.

peaKkuuid.
OIIBITHI,

12

XUMHYECKHE CBOMCTBA KHCIOT |
OCHOBAaHMH B CBETE MPE/ICTABICHUN
00 AIIEKTPOJIUTUUECKON
JMCCOIaIlN

13

XUMHUYECKHUE CBOMCTBA COJEH B
cBeTe IpeJICTaBICHUN 00
3JIEKTPOJIUTUYECKON AUCCOIUALINHI

14

[TonsaTue o runponuse conen

|
|

15

O060061IEHNE
3HAHUN

n CHUCTEMATHU3al i

16

Unctpykuus Tb Ne24. TIP Ne 1.
«Pemenne AKCIIEPUMEHTAIBHBIX
3a1au»

17

KP No2 o
«INEKTPOIUTUYECKAS
JUCCOLIAITHS.
pEaKIUy B PAaCTBOPAX)

TEMC

XUMHUYECKUE

Bcero

il

‘ [Tnan H(baKT

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

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

bubmuoreka [JOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bubmuoreka [JOK
https://m.edsoo.ru/00addecO

Pazoen 2. Hememannvt u ux coeounernus (25 4)

2.1 O6mas xapakTepucTHKa XUMHYecKHuX 3j1eMeHTOB VIl A rpynnsl. I'anorensr (4 1)

18

OO01mas xapakTepucTHKa TaJloreHOB.
XUMHUYECKUE CBOMCTBA Ha MpPUMEPE
xjaopa. JleMOHcTpauus:  OIBITHI,
OTpaXkarolllue CBOMCTBA TaJIOT€HOB
1 UX COCMHEHUH (BUIEO)

1

19

XnopoBogopoa. CoisiHasi KHUCIOTA,
XMMHYECKHE CBOMCTBA, MOJYYEHHE,
npumenenue. Muctpykuus Th Ne24.
JIO Ne2-3. U3yueHue CBOKHCTB
consitHOM  kucnoTel.  IIpoBenenue
KaueCTBEHHBIX PEaKIMi Ha XJIOPHI-

bu6nmoreka [JOK
https://m.edsoo.ru/00addfe2

bubmuoreka [JOK
https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

30

YPaBHCHHUSM XHMHYECKUX PEAKIIHUi,
€CIM OJWH W3 pPEarcHTOB JaH B
n30BITKE

Ne Tema ypoka Komnnuectso || [lara uzyuenus DNeKTpOHHbIE TU(PPOBBIC
n/m 4acoB 00pa3zoBaTeNbHBIC PECYPCHI
Bcero ‘ [Tnan H(baKT ‘
| |momn. | |
20 (Unctpykumst Th Ne24. TIP Ne 2 mo|| 1 1 bubmuorexa [IOK
TEME «[Tonyuenue COJISTHOM https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTBY» L]
21 |Pemienue 3amad. Berumcinenus mo|| 1 bubmuoreka [JOK

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

MacCOBOM JIOJIM BBIXOJA MPOJYKTA
peakinuu

2.2 O0mas xapakrepucTuka 3j1eMeHTOB VIA-rpynnbl. Cepa u ee coequHeHus (6 1)

22 ||Obmas xapakTepucThka meMeHToB|| 1 bubnmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a

23 ||Anmnotpomnnbie MoauduKauu cepol.|| 1 bubnnoreka [JOK

Haxoxnenue cepbl u e https://m.edsoo.ru/00ade64a
COETMHEHU N B pHUpoJIE.
XuMU4YeCcKue CBOWCTBA  CEpBIL.
JleMoHCTpanus: O3HaKOMIIEHHE C
oOpa3zuamu cepbl u ee
COCTMHCHUSMU (BUIEO).

24 ||CepoBogopo, cTpoenue,| 1 bubnunoreka [JOK
busnueckue u XUMHUYECKHE https://m.edsoo.ru/00ade802
CBOMCTBA

25 ||Okcuasr cepol. CepHasi KHCIIOTA, 1 bubnuorexa [JOK

busnyeckue u XUMHYCCKHE https://m.edsoo.ru/00adea28
CBOIICTBA, MIPUMEHEHHE.
Huctpykrax Th Ne24. JIO Ne4-5.
N3ydyeHne XUMHYECKHUX CBOWCTB
pa30aBIeHHON CEepHON KHCIOTHI.
[IpoBenenue Ka4eCTBEHHOMN
peaxiuu

26 || Xumuueckue peakilu, Jexalinue B 1 bu6mmoreka [JOK
OCHOBE MPOMBIIIUICHHOTO criocoba https://m.edsoo.ru/00adec8a
MONyUYeHUsI  CEpHOM  KHUCIOTHI.

XUMHYECKOE 3arps3HEHUE
OKpYXKarolien CpeIbl
COCTMHEHUSIMU CEPBI
27 |Pemenne  3amay.  BeraucieHue 1 bu6mmoreka [IOK

https://m.edsoo.ru/00adec8a

2.3

O01mas xapakTepucTHKa 3JIEMEHTO

B VA-rpynnsl. A30T,

dochop u n

X coequuHenus (7 4)

28

OO0mmas xapakTepuCTUKa JIEMEHTOB
VA-rpynmel.  A30T, pacmnpocTpa-
HEHHE B Tpupoje, (QHU3MUECKUEe U
XUMHYECKHE CBOMCTBA.
JleMoHCcTpanus: O3HAKOMIIEHHE C
(bu3nyecKuMU CBOMCTBaMM a30Ta,

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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Tema ypoka

KonnuectBo
4acoB

Jara nzyuenus

Bcero ‘ [Tnan H(baKT

DNeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

‘(bocq)opa Y UX COCIMHEHUH (BHJICO)

[

AMMuak, ero (QuU3MYECKUE U
XUMHYECKHE CBOWCTBA, IOJIyYCHHE
u npuMmeHenue. HMucrpykumsa Tb

No24.  JIO  Ne6. IIpoBenenue
KAUeCTBCHHBIX pEAKIMiA Ha WOH
amMMoHus u (dochar- HOHOB, U
U3yYCHUE MIPU3HAKOB 170'¢
MPOTEKAHUS.

30

Nuctpykius Th Ne24. T1P Ne 3 nio
teMe «llomydenue ammuaka,
M3Y4YEHUE €r0 CBOMCTBY»

31

A3oTHas KuciaoTa, e€ Gu3ndecKue u
XAUMHUYECKUE CBOMCTBA

32

Hcnonp3oBaHue HUTPATOB M COJIEU
aMMOHMS B Ka4€CTBE MUHEPAIbHBIX
ynoopeHuil. XUMHYECKOE
3arpsI3HEHUE  OKPYXKAIOIIEH Cpebl
COEIUHEHUAMH a30Ta

33

[ToBTopHbi uHCTp. Th Ne25-2.
®ochop. Oxcun dochopa (V) u
dbocdopHas kuciora, GpuznyecKue u
XUMHYECKHE CBOMCTBA, MMOJyYEHUE

34

Hcnonp3oBanue ¢docdaros B
Ka4yecTBe MUHEpaJIbHBIX
yI00OpeHwUil. 3arpsisHeHue

npUpoaHoii cpenbl hocharamu

1 bubmuorexa [JOK
https://m.edsoo.ru/00adf004

1 1] bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

1 T bubmuoreka [JOK
L https://m.edsoo.ru/00adf306

1 bubmuorexa [JOK
https://m.edsoo.ru/00adf518

1 N bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

1 [ || Bubmmorexa LIOK
https://m.edsoo.ru/00adfc20

2.4 O01mas xapakTepuCTHKA XUMHUYeCcKHe 3j1eMeHTOB |V A — rpynnbl. Yr1epoa i KpeMHUH U UX
coequHeHus (8 1)

35

Yraepon,
IIPUPOJE,

pacrpocTpaHeHHe B

¢buznueckue u
XUMHUYECKHE CBOMCTBA.
JeMoHcTpanms: MOJEIN
KPUCTAITMYECKHUX PEIIETOK alMasa,
rpadurta, QpyanepeHa.

36

Oxkcupapl yriaeposaa, ux (usnueckue
" XUMHUYECKHE CBOIICTBA.
DKOJIOTMYECKUE po0GJIEeMBI,
CBA3aHHBIE C OKCHJIOM YIJIepoJa
(IV). Unctpykuus Th Ne24. JIO Ne7
[Tonyuenue, cobupanue,
pacro3HaBaHHE u U3y4eHue
CBOICTB YIJIEKHUCIIOTO ra3a.

37

VYronpbHas KHCIOTa M €€ COJH.

Unctpykuuss Th Ne24. JIO Ne8.

1 [ ] bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

1 [ [ | Bubmmorexa [IOK
https://m.edsoo.ru/00adfebe

1 N bubmuorexa [JOK
L https://m.edsoo.ru/00ae006c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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n/a

Tema ypoka

KonnuectBo
4acoB

Jara nzyuenus

Bcero

[IpoBenenue Ka4EeCTBEHHBIX
peakiuii Ha KapOOHAT W CHIJIMKAT-
MOHBbl W H3Y4YEHHE MPU3HAKOB MX
MIPOTEKAHUS.

38

Nuctpykiua Th Ne24.ITP Ne 4 no
teme "llomyueHue  yriaekuciaoro
raza. KauecTBeHHass peakuusi Ha
KapOoHaT-uoH"

39

[lepBoHayanbHble  MOHATUA 00
OPraHMYECKHUX BEIIECTBAX Kak o
COCIMHEHUAX yriaepoja.
JleMoHCTpanus: MOAEIN MOJEKYJI
OpPraHNYECKHUX BEILECTB.

40

Kpemuuii u ero coenuHeHust

41

Unctpykuus Th Ne24.IIP Ne 5.
Pemrenne AKCIEPUMEHTAIbHBIX
3amady mo Teme «Baxueimmue
HEMETAJIJIBI M UX COCIMHCHUS

42

KP Ne3 mo Tteme «Baxuelimnue
HEMETAJLIBI M UX COEIUHEHU)

‘ [Tnan H(baKT

DNeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027e

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bub6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18

Pazoen 3. Memanivt u ux coeounernus (20 u)

3.1 O0uue cBoiicTBa MeTaJLJI0B (4 1)

43

Ob6mas XapaKTepUCTHKA
XUMUYECKHX 3JIEMEHTOB
MeTauioB. MeTtanueckas CBsi3b U
METaJuIMuecKasi  KpUCTAJUIMYecKas
pemérka. @PU3MYECKUE CBOMCTBA
MeTansoB. JleMoHcTpanus: 00pasiisl
METaJUIOB M CIUIaBOB. MHCTpyKIus
TB Ne24. JIO Ne9. O3nakomienue ¢
o0Opa3iamMu MeTauioB M CIUIABOB, MX
buznyecKkue CBOWCTBaMHU.

44

XVUMHYECKHE CBOMCTBA METAJUIOB.
DNEeKTPOXUMHUYECKHM pan
HaIpsKEHUN METaJIOB

45

OO0mmue CIIOCOOBI
METAJIJIOB. CHHaBI)I. BI)I‘—II/ICJ'ICHI/IH
o YPaBHECHUSAM  XUMHYECKHUX
peaKInii, €Clii OJUH M3 PearcHTOB
COJICPKHUT IPUMECH

MMOJIy4YCHUA

46

ITonsTue o KOppO31UHU METAJIJIOB

bu6mmorexka [IOK
https://m.edsoo.ru/00ae103e

bubmuoreka [JOK
https://m.edsoo.ru/00ae1156

bu6mmoreka [JOK
https://m.edso00.ru/00ae1156

bu6nmoreka [JOK
https://m.edso0.ru/00ae1278

3.2 Baxkneiimue MeTaJi1bl U X coeHeHus (16 )



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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n/a

Tema ypoka

qacoB

KonnuectBo

Jara nzyuenus

DNeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

47

IIenounbie METaIbI

48

OKcuabl ¥ THAPOKCUIBI HATPUS U
KaJInusg

49

[Ilenouyno3eMeIbHBIE  METaJIbI
KaIbIIMA U MarHui

50

Bakneinime coeqUHEHHS KallbIIMA.
Wnctpykuus Th Ne24. JIO Ne 10.
[IpoBenenue KauyeCTBECHHBIX
peakuuMii Ha MOHbl KaJbUUs U
MarHus.

51

O060061IEHNE
3HAHUU

u cucreMarTrmu3anusa

52

JKécTkoCcTh BOIBI U CIIOCOOEI €8
ycTpaHeHus. JlemoHcTpauus:
HCCIIeIOBaHNUE CBOMCTB KECTKOM
BOJBI.

53

Unctpykuus Th Ne24. ITP Ne 6 no
Teme "JKECTKOCTH BOIBI U METOBI
e€ yctpaHneHus"

54

ATIOMUHUN

55

AmMdoTepHBIe CBOMCTBA OKCHIA U
ruapokcuaa. Uucrpykuus Th No24.
JIO Nell. HUccnienoBanue
aM(pOTEepHBIX CBOMCTB TUAPOKCUAA
ATIOMUHMS ¥ TUPOKCH/IA IIUHKA.

56

Kemezo

57

OKCHIbI, THIPOKCHIBI U COJTH
xenesa (II) u xxenesa (I1I).
JleMOHCTpanus: mpouecc ropeHus
JKenesa B KHcIopoe (BUIe0)

58

O000111eHUE U CUCTEMATU3 AN
3HAHUH

59

Wnctpykuus Th Ne24. TTP Ne 7.
Pemenue skcnepuMeHTaNbHBIX
3a7a4 o teMe «BaxkHelmme
METAJIBI U UX COSANHECHUSI

60

Brrunciienus o ypaBHeHUSIM
XUMHYECKUX PEaKIUi, €CIIu OAUH
U3 PEareHTOB JIaH B U30BITKE WK
COAEPKUT IpUMecH. Beruncnenus
MacCOBOM JI0JIM BBIXOJA IIPOIYKTA

Bcero
1

|

|

|

|

a

‘ [Tnan H(baKT

bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bubmuoreka [JOK
https://m.edsoo.ru/00ae15e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae15e8

bubmuoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmorexka [IOK
https://m.edsoo.ru/00aelae8

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bub6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bu6mmorexa [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuoreka [JOK
https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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Ne Tema ypoka Komnnuectso || [lara uzyuenus DNeKTpOHHbIE TU(PPOBBIC
n/m 4acoB 00pa3zoBaTeNbHBIC PECYPCHI
Bcero ‘ [Tnan H(baKT ‘
| |lpearuwn | |
61 |O600menue u cucremMaTu3anus 1
3HaAHUHI L
62 ||[KP Ned no teme «Baxkneiinive 1 1
METAJIJIBI U MX COCTUHEHUS L
63 |[BemecTBa u maTepuaibl B 1 bubmmoreka [JOK
MMOBCETHEBHOM KWU3HU YEJIOBEKA L https://m.edsoo.ru/00ae3f50
64 | Xumuueckoe 3arps3HeHue 1 bubmmorexa [IOK
OKpYKaroIIel cpeibl L https://m.edso0.ru/00ae4270
65 ||Ponps xumum B pemeHun 1 bubmuoreka [JOK
IKOJOTUYECKUX TIPOOIIeM L https://m.edsoo.ru/00ae4270
66 (|O600meHue 1 cucTeMaTH3aIUs 1 bubmmoreka [JOK
3HaHU | https://m.edsoo.ru/00ae0d0a
67 || O6oOMIEeHNE U CUCTEMATH3AIHS 1 bubmmoreka [JOK
3HaHU | https://m.edsoo.ru/00adb33c
68 || O0001IEHNEe U cUCTEMATHU3AIUS 1 bu6mmoreka [JOK
3HaHU L https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOBTIIO || 68 | 4| 7
[MTPOI'PAMME N



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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IPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJbHOM ITIPOT'PAMMBI

8 KVIACC
Kon . .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbLHOM
ngz;ﬁffr:;) NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsl
1 ITo Teme: «IlepBoHaYaIbHBIE XUMHYECKHUE IIOHSITUSD)
PacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX TOHATHI: aTOM, MOJIEKYJa, XUMHUECKUI
9JIEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEUIECTBO, CMeCh (OIHOpPOAHAA H
HEOJIHOPO/HAsl), BAJIEHTHOCTb, OTHOCHUTEJbHAs aTOMHas U MOJIEKYJIApHas Macca,
11 KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas [0Ji1 XUMHUYECKOIrO
9JIEMEHTA B COCMHEHUH, MOJIAPHBINA 00bEM, XUMHUECKAs peaKus, KIacCH(PUKaIHs
peakuui: peakuuu COCAMHEHMsS, PEaKUUU pPa3JIoKEeHUs, PEaKlUuu 3aMelIeHHUS,
peaknuu 0OMEeHa, 3K30- M SHJOTEPMUYECKUE PEAKIMU, TEIUIOBOM A(PPEKT peakuuwu,
pacTBOp, MaccoBas J0J1s BeliecTBa (MPOIeHTHAst KOHIIEHTPAIIKs) B pacTBOpe
12 WIUTIOCTPUPOBATE B3AMOCBA3b OCHOBHBIX XMMHUECKIX MOHITHA U TPUMEHSTH 3TU
TIOHSTHSI IPU OMMCAHUU BEIIECTB U MX MPEBpaICHU
13 HCHIONL30BATE  XMMUECKYIO CHMBOJMKY JUI COCTAB/ICHHA dbopmyn BemiecTB |
ypaBHEHUN XUMHUYECKUX peaklui
14 pacKpbIBaTh CMBICT 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HUsl, 3aKOHa ABOraapo
1.5 OTpPEEISATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJacCU(UIIUPOBATh XWMHUYECKHE PEAKIHMH (110 YHCIY M COCTaBy YYaCTBYIOIIUX B
peaxiuu BEHIeCTB, MO TEII0BOMY 3D (DEKTYy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB
1.8 BBIYUCIISATH MACCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA 110 ()OpMYyIIe COCTUHEHHUS,
1.9 BBIUUCIISATH MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE
110 MPUMEHSITh €CTECTBEHHOHAYYHBIE METOBI NO3HAHUS — HAONIOJIEHHE, W3MEpEHue,
MOJICIMPOBAHNE, IKCIEPUMEHT (peasIbHbI M MBICICHHBbII)
2 ITo Teme: «BakHelne npeacTaBUTEIN HEOPIraHUYECKUX BEIIECTB)
21 PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKHX MOHATHUN: OKCHJ, KHCIOTa, OCHOBAaHWE,
COJIb
29 OTIpEeEIATh MPHUHAJJIEKHOCTh BEILECTB K OINpPENeIEHHOMY KiacCy COEIUHEHHUH IO
bopmynam
2.3 KJ1acCU(UIIMPOBATh HEOPraHMUECKUE BEIECTBA
XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB PA3TMUHBIX
2.4 KJIacCOB, TMOATBEpXKAas OMNHMCAHWE IpUMEpaMH  MOJIEKYJSIPHBIX  ypaBHEHMMH
COOTBETCTBYIONINX XUMHUYECKUX PEAKIHN
o5 IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX Ka4eCTBEHHOTO COCTaBa,
BO3MOYKHOCTH NMPOTEKAHHUSI XUMUYECKHIX MPEBPAIICHUN B Pa3ITUYHBIX YCIOBHIX
clleloBaTh MpaBUaM TOJb30BaHUS XUMHYECKOW TMOCYAOH U JabopaTOpHBIM
000pyZIOBaHUEM, a TaK)Ke MpaBHJaM OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMH TIO BBHIOJIHEHUIO JIA00OPATOPHBIX XWMHYECKHUX OIBITOB IO TIO-
26 JYYeHHUI0O U COOMpaHHIO ra3oo6pa3HLI§ BELLECTB (B(znopoz[av u KI/ICJ'I(')‘pOI[a),
MIPUTOTOBJIEHUIO PACTBOPOB C OMpeNeIEHHOW MaccOoBOW JoJjiell pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U IPOBOIUTH XUMUYECKHE IKCIIEPUMEHTHI
[0 PAclO3HABAHMIO PACTBOPOB IIENOYEH M KHUCIOT C IOMOIIBI0 HHIWKATOPOB
(;makmyc, peHondrasent, METUIOPAHXK U APYrHe)
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Kon IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTAaThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/bHOH
NpOBEpHEMOro NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJbTara
2.7 IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOM peakiuu
[Io Tteme: «llepuonnueckuii 3akoH u llepuogumyeckas cucrtemMa XHMHYECKHX
3 anementoB . U. MenneneeBa. CrpoeHne aromMoB. XHUMHYECKass  CBS3b.
OKHUCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUI
pPacKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKHMX MOHSATHUH: SAPO aTOMa, 3JIEKTPOHHBIN
31 CIIOM aToMa, aTOMHas OpOMTalb, PaJUyC aTOMa, XUMHUYECKass CBA3b, IOJSpHAs U
HENoJIIpHasi KOBAJIECHTHAsl CBS3b, JJEKTPOOTPULATENBHOCTb, HMOHHAsI CBSI3b, HOH,
KAaTUOH, AHUOH, CTEIIEHb OKUCJICHUS
3.2 KJIaCCU(UIIMPOBATh XUMUYECKHE HIIEMEHTHI
ONHUCBHIBaTh W XapakTepu3oBaTh TabmumuHyro ¢opmy Illepuoamueckoil cucremMsbl
3.3 XMMHUYECKUX 3JIEMEHTOB: pa3inyarh MOHATHUS «IJIaBHas MOArpynna (Arpymnma)» u
«ro0ouHas noarpynmna (brpymnmna)», «manbie» U «00JbIINE) TePUOIbI
packpeiBaTh cMbici Ilepuonuyeckoro 3akona J[.J. MenneneeBa: 1eMOHCTpUPOBATh
3.4 [IOHUMAaHHUE MEPUOJUYECKON 3aBHCHUMOCTH CBOWMCTB XMMMUYECKHX AJIEMEHTOB OT HX
noyioxkeHus B Ilepuonnyeckoii cucreme
COOTHOCUTH 0003HAaUYEHUsI, KOTOpble uMeroTcs B Tabnuue «llepuoguueckas cucrema
xuMu4yeckux osnemeHtoB J[.M. MenneneeBa» ¢ 4YHCIOBBIMM XapaKTE€PUCTUKAMU
3.5 CTPOCHHUSI aTOMOB XHMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsija sijpa, o0Iiee Yucio
3JIEKTPOHOB
U pacIpesieI€HUE UX 110 3JIEKTPOHHBIM CIIOSIM)
3.6 OTIPEJICNIATH CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX
37 OIpEeNIeNIATh BUJL XMMUYECKOH CBSI3M (KOBAJIEHTHAs U MOHHAS)
B HEOPraHMYECKUX COCUHEHMSIX
9 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
NpoBEPsIeMOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 Ilo Teme: «BemecTBo M XUMUYECKasi pEaKIIHs)
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSTHH: PacTBOp, 3JEKTPOJIUTHI,
HERJIEKTPOJIUTHI, IJEKTPOIUTHYECKAs JUCCOIMALIUS, PEAKIIMM HOHHOTO OOMEHa,
KaTaJanu3aTop, XUMUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTUMBIE pEaKIuH,
11 OKHUCJINTEIIbHOBOCCTAHOBUTENBHBIE PEAKIMH, OKHUCINTENb, BOCCTAHOBUTEIND,
OKHCJIEHHE U BOCCTAHOBJIEHUE, AJUIOTPOIUS, aM(POTEPHOCTh, XUMUYECKAs! CBSI3b
(KoBaJIeHTHasi, MOHHAs, MeTaJNIN4ecKas), KpUCTaJuIndecKas pemeéTka, CIUIaBbl,
CKOPOCTh XUMHUUYECKON PEAKIIUH
12 WIUTIOCTPHPOBATE B3aHMOCBA3h OCHOBHBIX XHMUYECKHX MOHATUI ¥ TPUMEHSTh
9TH MOHSATHUS NPU ONMCAHNHU BENIECTB U UX MPEBpallleHUui
13 COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTHUECKON AUCCOLMALUMU KHUCIOT, LIeNo4el U
COJIeH, MOJIHbIE U COKpAIIEHHBIE YPaBHEHHS peakIii HOHHOro oOMeHa
14 pacKpbIBaTh CYLIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIIHU
MIOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OalaHca STHUX peaklui
1.5 MIPOBOJMTH PACU€ThI M0 YPAaBHEHHIO XUMUYECKOM peakuu
2 ITo remam: «Hemerasuibl v ux coequHeHus» U «MeTabl U UX COETUHEHUS»
21 XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U crienu(UIecKue XUMUYECKUE CBOMCTBA
MIPOCTBIX W CIIOKHBIX  BEIECTB, TMOJTBEPXKIas ONUCAaHUE MpUMEpaMHU
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Kon IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHsI OCHOBHOM
NMpPoBePSIEMOro N
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOT'O 00111eT0 00pa30BaHUs
pe3yjabTara
MOJIEKYJISIPHBIX 1 MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUN
29 COCTaBIIATh  ypaBHEHHSA peakuMii, MOATBEPKAAIIUX  CYHIECTBOBAHHE
TEHETUYECKOM CBSI3M MEX]1y BEHIECTBAMHU Pa3IUYHBIX KJIACCOB
23 MIPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBHCHMOCTH OT MX CTPOCHH1,
BO3MO>KHOCTH ITPOTEKAHUSI XUMUYECKUX MPEBPALECHUN B PA3JIMYHBIX YCIOBUSIX
clieIoBaTh MpaBHJIaM IOJb30BAaHUS XUMHUYECKOW MOCYI0H W J1a00paTOPHBIM
o0opymoBaHueM, a TaKXKe MpaBUiiaM 00palleHus ¢ BEIeCTBAMU B COOTBETCTBHH
24 C HHCTPYKLUUSMU TIO BBINOJHEHHUIO Ja0OPaTOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYCHUIO M COOMpAHHMIO Ta3000pa3HBIX BEHIECTB (aMMHAaKa U YTIIEKHCIIOTO
rasa)
MIPOBOJIUTH PEAKLMH, IOATBEPKAAIOIINE KAYECTBEHHBI COCTAaB pPa3JIMYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OPOMUI, UOAM, KapOoHAT,
2.5 docdar, cunukar, cynbdar, TUAPOKCUIANOHBI, KATHOHBI AMMOHHUS, HOHBI
M3YYEHHBIX METAJIJIOB, MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHMUECKHUX
BEILIECTB
3 ITo Teme: «XuMHS 1 OKpY’KAIOLIAsl CPEIay
31 pacKpbIBaTh CMbICI OCHOBHBIX xumudeckux nonaruil: II/IK BemecTBa;
KOPPO3UsI METAJNIOB
MIPUMEHATh OCHOBHBIC OIEPALUU MBICIUTEIBHON NEATETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHCTEMAaTH3allhi0, BBISBICHHE MPUYUHHO-
3.2 CJICICTBEHHBIX CBSI3€H — JUIsi M3yYEHUS] CBOWCTB BEIIECTB U XUMHUYECKUX
peaKiuii; eCTeCTBEHHOHAYYHbIE METO/IbI MO3HAHUS — HAOIIOIeHUE, U3MEPEHUE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICJICHHBIN)
MNPOBEPSEMBIE DJIEMEHTbI COAEP) KAHUSA
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [TepBoHavyaIbHBIE XUMUYECKUE TTOHSATHUS
11 [Ipenmer xumun. Ponp XMMHM B KM3HHM 4YeJOBEKa. XMMHS B CHCTEME HayK. Tena u
BenlecTa. Pu3nuecKkue CBOMCTBA BEECTB. ATperaTHOE COCTOSIHUE BEIIECTB
19 [Tonstue o MeTO/lax TMO3HAHWA B XHMHH. Uucteie BemectBa U cmecu. CrocoOb
pazzieneHusi cMecen
13 ATOMBI M MOJEKYJIbl. XHUMHUUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUUYECKHX DJIEMEHTOB.
' [IpocTble U cnoxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE
Xumuueckas (opmyna. BaleHTHOCTH aTOMOB XHWMHMUYECKHX DSJIEMEHTOB. 3aKOH II0-
1.4 CTOSIHCTBAa cocTaBa BemecTB. OTHocuTenbHass aToMHas Macca. OTHoOcUTeNbHast
MOJICKYJISIpHast Macca. MaccoBast 10JIsl XUMHYECKOTO 3JIEMEHTA B COSAMHEHUN
KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBa, MacChl
1.5 W YKcIa CTPYKTYPHBIX €IWHHUIl BemlecTBa. Pacu€rel mo QopmynamM XUMHUYECKUX
COEMHEHMI
du3znueckue U XUMHUYECKUE SIBJICHUS. XHUMHUUECKass peakius U e€ MPU3HAKU. 3aKOH
1.6 COXpaHEHHUs MAacChl BEIIECTB. XMMHUUYECKHe ypaBHeHMs. Kimaccudukamums XMMHUIECKUX
peakiuii (COeAMHEHUS, PA3JI0KEHHSI, 3aMeIIeHHs, 0OMEHa)
1.7 XUMUYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYA0H, C IpaBHiiaMu padOThI
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B JJaOOpaToOpuH ¥ MpUEMaMH OOpaIIeHHs C JIA0OPaTOPHBIM 000PYAOBaHUEM, U3YICHHUE U
onucaHue (U3NYECKUX CBOIMCTB 00Opa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOACHUE
¢usnueckux (IU1aBIeHUE BOCKA, TasHUE JIbJ]a, PACTUPAHKUE caxapa B CTYIIKe, KUIIEHUE U
KOHJIEHCALlUsl BOJABI) M XUMHUYECKMX (TOpEHUE CBEYM, IPOKAJIMBAHUE MEIHOMN
MIPOBOJIOKH, B3aMMOJIEUCTBUE MeJia C KHCIIOTOM) sIBIIEHUH, HAOMIO/IEHHWE U OIMUCaHUE
MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEAKIUH (pas3iokeHUe caxapa, B3auMOJACHCTBHE
CEepHOIl KHCIOTBI C XJopuaoM Oapusi, pasnoxeHue ruapokcuga wmeau(ll) npu
HarpeBaHUH, B3auMoOJIeHicTBHE XkKele3a ¢ pactBopoM conu Meau(1l), nzydenne crnoco6oB
pasneneHus cmeced (C  MOMOIIBIO MarHuTta, (UIbTPOBAaHUE, BbIApUBAHUE,
TUCTUILUISIMS, XpoMaTorpadusi), IpOBEJACHUE OYUCTKU IMOBAPEHHON COM, HAOIIOIeHHE
U OIMCaHUE PE3yJIbTaTOB MPOBEIEHUS OIbITA, MILIIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs
MAaccChl, CO3/IaHUE MOJIEJIEN MOJIEKYJI (I1apOCTEPHKHEBBIX )

Baxueimue MNPEACTABUTCIIN HCOPraHMYCCKNX BCIICCTB

2.1

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucinopoa — 3leMeHT M IMPOCTOE BEIIECTBO.
Haxoxxnenue xuciopona B mpupoje, puanyeckue U XMMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Okcunsl. [Ipumenenue kucnopona. CrocoObl MoydeHUs: KUCIOpoJa B Jia-
Ooparopur ¥ TPOMBIIUICHHOCTH. KpyroBopoT kuciopona B mpupojge. O30H — amio-
TpoIHas MoAU(UKAIHS KUCIOPOaa

2.2

TermoBoit APQPeKT XUMHUYECKOH peakIuH, TEPMOXMMHUYECKHE YpaBHEHHs, 93K30-
U DHIOTEPMUYECKUE peaKUMU. TOIIMBO: Yroiab M METaH. 3arps3HEHUE BO31yXa, YCH-
JICHUE NMApHUKOBOTO Y deKTa, pa3pynieHne 030HOBOTO CIIOS

2.3

Bomopona — anemenT u mpocToe BemecTBo. HaxoxxneHne Bogopoa B mpupoae, pusnyec-
KHE ¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCO0BI TTosydeHusi. Kuciorsl u conu

2.4

Moutsipablii 00bEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cpoiicTBa Boabl. Bojma kak pactBoputens. PactBopbl. Hacelmennsle
1 HEHACBhIIIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Bojae. MaccoBast Jois
BELIECTBA B pacTBOpe. XMMHUYECKHE cBOMCTBa BOAbl. OcHoBanusA. Ponb pacTtBopoB
BIIPUPOE M B JKU3HU denoBeka. KpyroBopor Bojabl B mpupone. 3arps3HEHHE
IPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus neoprannueckux coenuneHuid. Oxcuasl. Knaccuduxaius OKCHIOB:
coseoOpa3zymone (OCHOBHbIE, KHUCIOTHBIE, aM(pOTEpHbIE) M Hecoleo0pa3yIoLIHe.
Homenkiatypa oxcnioB. @u3nueckue M XMMHUYECKHE CBOWCTBA OKCHIOB. IlomydeHue
OKCHJIOB

2.7

OcHoBanus. Knaccudukanus OCHOBaHWM: MIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBaHuil. PU3MYECKME M XWMHYECKHE CBOWMCTBA OCHOBaHMIA.
[Tonydyenne oCHOBaHMI

2.8

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. @u3ndyeckue 1 XuMUIeCcKue
cBorictBa kucnor. Psan akrusHoctu metaiuioB H.H. bekerosa. [lonyyenue kuciaor

2.9

Comu. Homenkinarypa coseit. @usznueckue U XUMUYECKre CBOMCTBa cosel. [lomydyenue
coJien

2.10

I'enermueckas CBA3b MCXKY KilaCCaMU HCOPTaHNYCCKUX COGI[I/IHCHI/If/'I

211

XUMHUECKUI SKCHEPUMEHT: KadeCTBEHHOE OIPEJEIEHUE COJEpXKaHUs KHUCIOPOAa
B BO3/yXe, MOJY4YEeHUE, cOOMpaHHe, PAaCIO3HABAHUE M H3y4YEHHE CBOWCTB KHUCIOPOAA,
HaOJto/IeHne B3aMMOJIEUCTBUSL BEIIECTB C KHUCJIOPOJOM U YCJIOBHUS BO3HUKHOBEHHUS
U TIpeKpalleHus ropeHus (moxapa), 03HaKOMJIEHHE C 00pa3liaMHi OKCUIOB U OINMCaHUE
UX CBOICTB, MOJydeHHE, COOMpaHME, PACIO3HABAHUE M M3Y4YEHHUE CBOWCTB BOIOPOJA
(ropenue), B3auMojieiictBue Bojgopoaa ¢ okcuaom meau(Il) (Bo3MoxkHO HCHOIB30BaHKE
BUJIEOMATEpHANIOB), HaOMIOJeHHEe O00paslloB  BEIIECTB  KOJWYECTBOM | MOJb,
UCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHMs BEIIECTB C Pa3IMYHOW PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOTO
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BEIIIECTBA, B3aWMOJCHCTBHE BOIBI C METaUIaMH (HAaTpUEeM M KaJbIHeM) (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPUAJIOB), OIPEICICHUE PACTBOPOB KHUCIOT U IIEJIOYe C
MOMOUIBI0 WHAMKATOPOB, HCCIEJOBaHHE O0Opa3lloB HEOPraHMYECKUX  BEIIECTB
pPa3IMYHBIX KJIACCOB, HAOIIOJIEHUE W3MEHEHHUS OKPACKU HHIUKATOPOB B PacTBOpPaxX
KHCJIOT U IIeJIOYeH, u3ydeHune B3aumoencTeus okcuna meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJJIaMU, PEaKklUuil HeUTpanu3aiuu, mojJyuyeHrue HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJIHOTO MeTallla JAPYTUM W3 PacTBOpa COJIM, pEIICHHE
JKCIEPUMEHTAJIbHBIX 3a7a4 1o Teme «BaxkHeimme Kiacchl HEOPraHUYECKUX
COCTUHEHUN)

[Tepuonnueckuii 3akoH u [lepruoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHYECKast CBA3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

3.1

[lepBble TOMBITKM KiIacCU(PUKAMK XUMUYECKHUX dieMeHTOB. [loHatme o rTpymmax
CXOJHBIX AJIEMEHTOB (IETOYHBIC U IEIIOYHO3EMEIbHBIE METAJIIbI, TAJIOTCHBI, HHEPTHHIC
raspl). DJI€MEHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THIPOKCHIBI

3.2

[lepuonuueckuii  3akoH. Ilepuonuueckas cuctemMa  XUMHYECKHX  DJIEMEHTOB
J.U. MenneneeBa. KopoTtkonepuonnas u juymmHHONIepuoanas ¢opmbsl [lepuogmyeckoit
cucreMmbl xumuueckux anemeHTos .M. Menneneesa. Ilepuoasl u rpynnsl. dusndeckuit
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA

3.3

Crpoenne aromoB. CocrtaB aToMHbIX szaep. M3zortombel. Onekrtponsl. CrpoeHue
ANEKTPOHHBIX 000J104eK aToMOB NepBbIX 20 XxuMuyeckux aieMeHToB [lepuonuueckoit
cucrembl J[.W. MenneneeBa. XapakTepuCTHKa XHUMHMYECKOI'O J3JIEMEHTa IO €ro
nostoxkeHuto B Ilepnogngeckont cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHUS PAJNyca aTOMOB XUMUYECKUX AJIEMEHTOB, METAJNTMYECKUX
U HEMETAJUIMYECKHUX CBOMCTB IO TpylmnaMm M nepuojaMm. 3HadeHue l[lepuomnueckoro
3akoHa U lleprnoanyeckol CUCTEMbl XMMUYECKUX A3JIEMEHTOB JUISl Pa3BUTHS HAYKU U
npaktuku. J[.M. Mennenees — yu€Hblil U rpayKJaHUH

3.5

Xumuueckass  cBsi3b.  KoBajeHTHass — (mojsipHass M HEMOJsIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3J1IeMEHTOB. MloHHas CBs3b

3.6

Crenenb okuciacHuSI. OKUCIUTEIHLHOBOCCTAHOBUTEILHEIC pC€aKkuunu. HpOH@CCBI OKHC-
JICHUS ¥ BoccTaHOBICHU. OKHUCIUTEIN U BOCCTAHOBUTEIHN

3.7

XUMHUECKUI SKCIEPUMEHT: H3yuyeHHe OOpas3loB BEIIEeCTB METAIJIOB M HEMETAlIOB,
B3alMOJICIICTBUE TUJIPOKCHJA LIMHKA C PAacTBOPAMHU KHUCIOT W ILEJIOoYell, MpoBeACHHE
OIBITOB, WIIIOCTPUPYIOIIUX TNPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH
(ropeHue, peakliuy pa3iokKeHHsl, COeIMHEHNUS)

9 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
BemecTBo n xummnueckas peakuus. [Toropenue

11

[lepnonnueckuit  3akoH. Ilepmogudveckas  cucreMa  XMMHYECKMX — DJIEMEHTOB
J.1. Menneneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKHUX 3JEMEHTOB IEPBBIX TPEX MEPUOIOB, Kalus, KaJlbLUsi M UX COCIUHEHHM
B COOTBETCTBUU C MOJIOKEHUEM JIEMEHTOB B [lepnonnueckoil cuCTeMe M CTPOEHUEM UX
aTOMOB

1.2

CrpoeHune BemiecTBa: BHJbl XMMHYECKOM CBSI3U. THUIBI KpUCTANIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTAIIMYECKON PEMIETKH W BUIA XUMH-
yeckoil cBs3u. Kiaccudukanus v HOMEHKIIaTypa HEOPraHMYECKHX BELECTB (MEXIy-
HapoJHasi ¥ TpuUBHAJbHAs). XHMHMUYECKHE CBONCTBAa BEIIECTB, OTHOCSIIHUXCS
K pa3JINYHBIM KJIACCAM HEOPraHWYECKUX COCAMHEHUM, N€HETUYECKas CBsI3b HEOPraHU-
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YECKHUX BEIECTB

1.3

Krnaccudukanusa XuMu4eckux peakluid Mo pa3jinyHbIM MpU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKLMHU BEIIECTB, MO TEIUIOBOMY 3((}EKTy, M0 U3MEHEHUIO CTeTeHeil
OKHUCJICHUS XHMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYacTHUIO KaTaau3aTopa).
DK30- U DHIOTEPMHUYECKHE pEaKLMM, TepMOXUMHUYECKUE ypaBHeHUd. llonarue o
CKOPOCTH XMMUYECKOU PeaKluu

14

[TonstTre 00 OOpaTUMBIX M HEOOPATHMBIX XHMHUYECKUX peakiusax. [loHsTHe O romo-
TCHHBIX M TETEPOTCHHBIX peakinusx. [[oHsITHEe 0 XMMHYECKOM paBHOBecHH. DaKkTOpBHI,
BITUSIIOIIUE HA CKOPOCTh XMMUYECKOUW PEAKIIUU U MOJIOKCHHE XUMHUYECKOTO PABHOBECHS

1.5

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKiuu, BHGKTpOHHHﬁ 0ajlaHC OKMCIUTEJIHHO-
BOCCTAaHOBUTEIBbHOM PCaKInu. CocraBiecHue ypaBHCHI/II\/JI OKHCIHUTCIBbHO-BOCCTAHO-
BUTCIIbHBIX peaKHI/Iﬁ C MCIIOJIB30BAHUEM METOAAa SJICKTPOHHOI'O OanaHca

1.6

Teopus JIEKTPOTUTHUECKON TUCCOIUALIMN. DIEKTPOIUTHI U HEAEKTPOIUThl. KaTHOHBI,
aHMOHBI. MeXaHu3M JAMCCOIMAIMY BEIIECTB C PA3IMYHBIMU BUAAMHU XUMUYECKOHN CBSI3U.
Crenenp muccoruaiui. CUIbHBIC M CJIa0bIC 3JICKTPOJIMTHL. PeaKiuu MOHHOIO OOMEHa.
VYcnoBus MpoTeKaHUs PEeakiuii MOHHOTO OOMEHa, MOJHbIE M COKpAlIEHHbIE HMOHHBIC
ypaBHeHUs peakiuid. CBOWCTBA KUCIIOT, OCHOBAaHUM M COJIEH B CBETE MPEACTABICHUI 00
ANEKTPONUTHYECKON aucconranuu. KadecTBeHHble peakinuu Ha HWOHbBL. [loHsTHE O
TUAPOIIN3E COJIEH

1.7

XUMHU4YeCKUU OKCIICPUMCEHT. O3HAKOMJICHHC C MOACIIAMH KPUCTALIMYCCKUX peHIéTOK
HEOPTraHUYECKUX BEIICCTB — METAUIOB U HEMETalIoB (rpaduTa M anmMasa), CIOXKHBIX
BEIIECTB (XJIOPHAA HATPHS); HCCICIOBAaHUEC 3aBHCUMOCTH CKOPOCTH XHUMHYCCKOH
peakiuu OT BO3IEHCTBHS Pa3IMYHBIX (DAKTOPOB; MCCICIOBAHUE DIICKTPOIPOBOTHOCTH
pPacTBOPOB BEUIECTB, IMPOLECCA JAUCCOLMAIUN KUCIOT, IIEI04Yeld W Cojei (BO3MOXKHO
UCIIO0JIb30BaHUE BUICOMATEPHAJIOB); IPOBEJCHNUE OMBITOB, HJUTFOCTPUPYIOIIMX MPU3HAKU
MPOTEKAaHUs pEeaKIMii HOHHOTO oOMeHa (oOpa3oBaHHME OCaJKa, BBIJICICHUE Ta3a,
00pa3oBaHKE BOJIbI); ONBITOB, WIUTFOCTPHPYIOUINX MPUMEPHI OKHUCIHTEIBHO-BOCCTAHO-
BHUTCJIBHBIX pPEaKIuii (TOPEHHE, PEaKIMU Pa3jIOKCHUS, COCAMHCHHS), pPaCIO3HABAHHE
HEOPTaHMUYECKUX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUWd Ha HOHBI; PEIICHUE
OKCIICPUMCHTAJIbHBIX 3aJ1a4

HemeTamisl 1 UX cOeIMHEHU

2.1

OOmias xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CTpoeHue u pu3nueckue CBONCTBA MPOCTHIX BELIECTB — IaJOr'€HOB.
XUMHUECKHE CBOWCTBa Ha TpuMepe xJyopa (B3aWMOJEHCTBHE C MeTajulaMH,
HeMeTalaMH, 1esodamu). XaopoBoaopoa. CossiHas KUCIIOTa, XMMUYECKHE CBOMCTBA,
HoJydeHue, npuMeHeHue. JlelicTBue xyopa ¥ XJIOPOBOJOPOAA HA OPraHU3M YeJOBEKa.
Baxxaelinme XJI0puabl 1 UX HaXOXKJIEHHUE B IPUPOJE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3UUYECKHEe CBOWCTBA MPOCTHIX
BEIIECTB — KHCIOpOJa U Cepbl. AJUIOTPONMHBIE MOIU(DUKAIMH KHCIOPOAA U CEpBHI.
Xumudeckue cBoiicTBa cepbl. CepoBOAOpOJ, CTpoeHue, (U3HUYeCKHe U XUMUYECKUE
cBoricTBa. OKCHIIBI CEPhl KaK MPEACTABUTENM KHUCIOTHBIX OKCHUIIOB. CepHas KUCIOTa,
¢duznueckne W XUMHUYECKHE CBOWCTBa (0OIMMe Kak MpeACTaBHTENs Kiacca KHUCIOT
u crienuuaeckue). XUMHYECKHUE PEAKIUU, JIeKalue B OCHOBE IMPOMBIILIIEHHOTO
criocoba monydeHus cepHoi KucioTel. [Ipumenenne. Conu CepHON KUCIOTHI, KadecT-
BEHHAs peakmus Ha cyiabdaT-uoH. HaxoxxmeHue cepbl U €€ COeIUHEHUW B TIPUPOJIE.
XUMHUYECKOE 3arpsi3HEHHWE OKPYKAIOIMIEH Cpeabl COSNWHEHUSMHU Ccepbl (KHCIOTHBIE
JIOK]TM, 3arpsI3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €T0 MPETOTBPAIICHUS

2.3

OObmast xapakTepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENEHU OKHUCIEHMs. A30T, paclpocTpaHeHHe B Npupoje, Gpuzndeckue u
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XUMUYECKHE CBOMCTBAa. KpyroBopoT azora B mpupoae. AMMHAK, €ro (U3HYECKHE
U XUMHUYECKHE CBOICTBA, MoyiyueHue u npumenenue. Comu aMMOHUS, UX (QU3NYECKUE H
XUMUYECKHE CBOWCTBA, NprUMeHeHHe. KadecTBeHHas peakuuss Ha HOHBI aMMOHMUSL.
A3OoTHast KUCIIOTa, €€ MoIydeHue, pU3MUecKue M XUMHUYECKHEe CBOMCTBa (00mue Kak
MIpeJICTaBUTEINs Kilacca KUCIOT U cnenuduueckue). Mcmnonb3oBaHue HUTPATOB U CoJieit
aMMOHHMSI B KauecTBe MHUHEpAIbHBIX yHoOpeHHid. XHMHUYECKOe 3arpsi3HEHHE
OKpYy’Karolel cpeabl COeAMHEHUAMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHHUE BO3AyXa,
TOYBBI U BOJJOEMOB)

2.4

docdop, ammorponHbie MoaubuUKauu Gocdopa, GU3NUECKHE U XMMUIECKHAE CBONCTBA.
Oxcun docdhopa(V) u dochopnas kucnora, Guandeckue W XUMHUYECKHE CBOICTBA,
nosydenue. Mcnonp3zoBanue ¢pocdaros B kKauecTBe MUHEPAIBHBIX YI00OpCHUI

2.5

O6mas xapaktepuctuka 3jeMeHTOB I[VA-rpymmbl. OCOOGHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHU OKUCICHUS. YTJIepoJ, auloTpOmHble Moaudukanuu, pac-
MPOCTpaHEHHE B TNpHUpoJe, (PU3NYECKUE K XUMHUYECKHE CBOMCTBA. AJcopOIus.
Kpyrosopor yriepoga B mpuponae. OKkcuapl yriaepona, ux (GU3NYecKrue M XUMUYECKHE
CBOICTBa, ICHICTBUE HA )KUBBIE OPTraHU3MBI, MTOJIyY€HUE U TIPUMEHEHHE. DKOJIOTUYECKUE
poOJIeMbl, CBsi3aHHBIE ¢ OKcuaoM yriepoma(lV); rumore3a rio0albHOTO MOTEIICHUS
KJIMMaTa; MapHUKOBBIA 3¢ ¢ekT. YrompHas Kuciaota U e€ conu, uX (u3MYecKue H
XMMHAYECKHE CBOWCTBa, INOJY4YeHHWE W TpuMeHeHue. KadecTBeHHas peakuus Ha
KkapOoHaT-uoHbI. Mcnonb3oBanue KapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3511CTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX Yriepoja
(MertaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, MNIMLEPHUH, YKCycHasl kuciora). x coctaB u
xumuueckoe crpoenue. [loHarue o OHoNornuecky BaKHBIX BEHIECTBAX: )KHUpaxX, OeNkax,
YIJIEBOJIaX — U UX POJIM B KU3HH 4YeJoBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHUX U
HEOPraHMYECKUX COCTUHEHMI

2.7

Kpemuuii, ero ¢usnyeckue M XHUMUYECKHE CBOMCTBA, IOJYyYE€HUE WU MPHUMEHEHUE.
Coenunenuss kpemHus B mnpupoje. OOmue mnpexacraBieHuss o0 okcuae kpeMHUs(IV)
1 KpeMHHeBOM kuciore. CHIIMKAThI, UX UCHOJb30BaHUE B OBITY, MEAMIIMHE, TPOMBIII-
JIeHHOCTU. BakHellue cTpouTenbHble MaTepUallbl: KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpoGiembl 6€30MacHOro MCIOJIb30BaHUS CTPOUTEIBHBIX MaTepUajioB B
IIOBCEHEBHOM KU3HU

2.8

XUMHUECKUI SKCIIEPUMEHT: H3ydyeHHe oOpas3lioB HEOpPraHMYECKUX BEIIECTB, CBOMCTB
COJITHOM KHCIJIOTBI; IMPOBEIEHUE KAYEeCTBEHHBIX pEakUuil Ha XJIOPUA-WUOHBl U Ha-
OJI0ZIeHHe TPU3HAKOB MX MPOTEKaHMS; OMBITHI, OTpa)karolue (U3NUYECKUe M XUMU-
YEeCKUE CBOMCTBA TaJlOT€HOB M HX COEAMHEHHUH (BO3MOYKHO HCIOJB30BAaHUE BHJIEO-
MaTepHalioB); O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (raJOreHU/IOB); 03HAKOMJICHHE C
oOpa3namMu cepbl U €€ COeAMHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE BHJEOMATEPUAIIOB);
HaOIIoZieHne mpolecca OOyriaMBaHMA caxapa IOJA JEHCTBHEM KOHIEHTPHUPOBAHHOM
CEpHOI KHCIIOTHI; M3y4eHHE XUMHUYECKHX CBOWCTB pa30aBICHHOW CEpHOM KHCIOTHI,
IIPOBE/ICHUE KAaueCTBEHHOM pPEaKUMU Ha Cynb(arT-uoH U HAOMIOJEHUE IpHU3HAKa e
NPOTeKaHMs; O3HAKOMJIEHHE ¢ (U3MYECKMMM CBOIcTBaMH azoTa, (ocdopa M HX
COeMHEHNI (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEpPHANIOB), 00pa3llaMy a30THBIX H
¢dochopHbBIX ynoOpeHuil; momydyeHue, coOupanue, pacrio3HaBaHUE M M3yYeHHUE CBOWCTB
aMMHaKa; MpPOBEJCHHE KAaYeCTBEHHBIX peaKIMii Ha HMOH aMMOHUsS U (ocdaT-uOH U
U3Y4YEHHE NPU3HAKOB UX MPOTEKaHMs, B3aMMOJEHCTBUE KOHLEHTPUPOBAHHOM a30THOMN
KHCJIOTBI ¢ MEeJbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BUAEOMATEPUANIOB); U3yUYE€HHE MOJEIEH
KPUCTAUNTMYECKUX PEIIETOK anMasa, rpadura, QyiiepeHa; 03HaKOMIIEHHE ¢ MPOLeCCOM
a7copOLMU  pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM U YCTPOMCTBOM
NpOTHBOra3a, TMOJy4YeHHe, coOWpaHue, paclo3HaBaHME W H3YYEeHHE CBOICTB




Kon

42

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
YTJIEKUCIIOTO Ta3a; MpOBeIeHNE KauyeCTBEHHBIX peakuii Ha KapOOHAT- U CHIIMKAT-HOHBI
U U3Y4YCHHUE MPU3HAKOB HUX IPOTEKAHMS; O3HAKOMIICHHE C MPOLYKLMEH CUIMKATHOU
MIPOMBILIIIEHHOCTH; PELICHHE HKCIEPUMEHTAIBHbIX 3agad 1o Teme «BaxHelmue
HEMCTAJJIBI U UX COCAUHCHUA»

Mertamisl 1 ux COCAUHCHUA

3.1

OOmast xXapakTepUCTUKAa XUMHYECKUX 3JEMEHTOB — METalIOB Ha OCHOBAHHUU UX
nonoxenus B Ilepuonnueckoin cucreme XMMuYeckux 3iieMeHToB (.M. Menneneesa
u cTpoeHuss aromoB. CrTpoeHue MeTauioB. MeTtamnudeckas CBA3b M MeETAJTIMYECKas
KpUCTAJIIINYECKAsl pelI€TKa. DJIEKTPOXUMUUECKUM Psii HAIIPsHKEHUH METaJIJIOB

3.2

®du3nuecKkue U XMMHUYECKUE CBOWCTBA MeTauIoB. O0IIuMe crocoObl MOTYYCHUsT METal-
noB. TloHATHE O KOPpPO3UU METAJIOB, OCHOBHBIC CIIOCOOBI 3AIIMTHI WX OT KOPPO3HH.
CmiaBel (cTasib, 4yryH, JIOPATIOMUHHMA, OpOH3a) W WX MPUMEHEHHE B OBITY M TPO-
MBIIIJICHHOCTH

3.3

[lenounsle MeTauibl: nonoxeHue B Ilepuoauueckoil cucteMe XMMHUYECKUX JIEMEHTOB
JI.1. MenneneeBa; CTpOEHHME HX aTOMOB; HaxOXXJIeHHE B mpupone. Pusnueckue
U XUMHUYECKUE CBOWCTBA (Ha nmpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCHU]IBI HATPUS
U KaJlyus. HpI/IMeHeHI/IC IICJIIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/If/'I

3.4

[IlesrounO3eMENBbHBIE METAUIBI MarHui W KalbLUU: MoyoxkeHue B Ilepumonnueckon
cUCTeMe XUMuyeckux aemeHToB J[. M. Menzaeneesa; cTpoeHnEe UX aTOMOB; HAXOXKIECHUE
B npupone. Pusnyeckue M XUMUYECKHE CBOWCTBA MarHus M Kaublus. Baxuenmme
COeAMHEHUs Kanblus (OKCHJ, TMApOKcUa, conn). JKECTKOCTh BOABI U CIOCOOBI €€
YCTPaHEHMS

3.5

AmomuHuit: nonoxenue B Ilepuonuyeckoil cucTeMe XHMHUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa; CTpoeHHE aTOMa; HAaXOXKJICHHE B Ipupone. Puznueckue W XUMU-
YeCKHe CBOWCTBA AIOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCUAA U THAPOKCHJIA ATTFOMUHMS

3.6

Kenezo: nonoxenue B llepmoamueckoin cucreme xumudeckux 3emeHtoB .M. Men-
JielieeBa; CTPOEHUE aToMa; HaxOoJIeHue B mnpupoge. DPuznyeckue M XUMHUYECKHE
cBoiicTBa xene3a. Oxcunabl, ruapokcuasl u conu skenesa(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U MOJTyYEHUE

3.7

XUMUYECKU SKCIIEPUMEHT: O3HAKOMIJIEHHE C 00pasllaMHd METaJUIOB U CIIJIaBOB, HUX
(U3MYECKUMH CBOWCTBAMH; HM3y4EHHUE PE3YJIbTATOB KOPPO3WHM METAUIOB (BO3MOXKHO
UCIOJIb30BaHNE BUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHUIA KaJbIIHS
W HATpUsI C BOJOW (BOSMOXKHO WCIIOJB30BaHUE BHUICOMATEPUAIOB); HCCIEIOBAHHE
CBOMCTB KECTKOM BOABI; TpoIllecca TOPEHHs Kejle3a B KHUCIOpoae (BO3MOMKHO
HCIOJIb30BaHNE BUICOMATEPUAIIOB); MPU3HAKOB MPOTCKAHUSI KAUeCTBEHHBIX pEaKInii Ha
WOHBl (MarHus, Kamplius, amomunus, 1uHKa, >xenesa(ll) m sxemeza(Ill), memu(Il);
HaO0JII0JICHUE ¥ OMMCAHKE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATPUs, KaIus H
Kanblusl (BO3MOXHO HCIIOJIb30BAaHHE BUAEOMATEpUAlIOB); HCCleA0BaHHE aM(OTEPHBIX
CBOWMCTB THJIPOKCHJIa AIFOMHHHS W THAPOKCHUIA ITMHKA; PEIICHHE 3KCIIEPUMEHTATLHBIX
3asa4 1o remMe «BakHeine MeTamibl 1 UX COSTMHEHMSD)

XHMHS M OKpYXKarolas cpeaa

4.1

Hosrie MaTCpHrajbl U TCXHOJIOTHUH. BemectBa u MaTcpHrajibl B MOBCEIHEBHOM JKU3HU
YeJIOBEKa. XHMHSI U 300pPOBEE. besomacHoe MCHoab30BaHHE BEMISCTB M XMMHUUYECKHX
peaxunﬁ B 6B1Ty. HCpBa}I IMOMOIIb ITPU XUMHWYCCKUX OKOI'aX U OTPABJICHUAX

4.2

OCHOBBI 3KO0JIOTMYECKOW I'PAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAOLIEH Cpebl
I[TAK. Ponb XMMHUHM B pELIEHHH 3KOJOTHYECKUX mpobieM. I[IpupojHble HCTOYHHMKH
YTI€BOAOPOAOB (YIroiib, MPUPOIHBIN ra3, HedTh), IPOAYKTHI UX NepepaboTKU, UX POJb B
OBITY M IPOMBIIIJIEHHOCTH

4.3

XUMUYECKUH HKCHEPUMEHT: H3ydeHHEe OOpa3loB MaTepHalioB (CTEKJIO, CIUIABBI
METAJIJIOB, MOJIMMEPHBIE MaTepUabl)
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IPOBEPAEMBIE HA OI'S 10 XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMH OBPA3OBATEJIbBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O

Kon
NpoBepsieMoro
TpeOoBaHUSA

1

OBPA3OBAHUA

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJjibTaTaM 0230BOro ypOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O 00111er0
oOpa3oBanus Ha ocHoBe PI'OC
IIpencrasnenue:

11

O II03HABAaEMOCTU SIBICHMM NPUPOJIbl, MOHUMAaHUE OOBEKTHBHOM 3HAUYMMOCTH
OCHOB XUMHMUYECKOW HAykKM Kak o00JacTh COBPEMEHHOI'O €CTECTBO3HAHUA,
KOMIIOHEHTa O0OIIe KyJIbTypbl M NPAaKTUYECKOH MEATEIbHOCTH 4YeloBeKa B
YCIOBHUAX COBPEMEHHOI0 OOLIECTBA; MOHMMAHUE MECTa XHMHUHU Cpeau APYyrux
€CTECTBEHHBIX HAYK

1.2

0 HAY4YHbBIX METOHAaX IIO3HAHUSA, B TOM YHCIIC OSKCIICPUMCHTAJIBHBIX W TCO-
PETUYCCKUX METOJAX HUCCICAOBAHHA BCUICCTB M U3YUYCHHA XUMUUYCCKUX peaKHHﬁ;
YMCHHUEC UCITOJIB30BATHh MOJCIN JJIS 00BACHEHHS CTPOCHUS aTOMOB U MOJICKYIJI

1.3

0 cdepax npoPeCcCHOHATHHON JEATEIBHOCTH, CBS3aHHBIX C XUMHEH U CO-
BPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA TOCTHKEHHUSIX XUMUYECKOU HAYKH,
YTO MO3BOJIUT OOYYAIOIIUMCS pacCMaTPUBaTh XMUMHIO Kak cepy cBoel Oymymieit
npodecCHOHANBHOM AESITETbHOCTH M CAENaTh OCO3HAHHBIA BBHIOOD XUMHH Kak
npopMILHOTO TpeaMeTa TMpH TepexojJe Ha ypPOBEHb CPETHEro 00Imero
00pazoBaHMs

Bnanenue CHCTEMOM XHMMHMYCCKMX 3HAaHUH W YMCHHUEC IIPUMCHATbL CUCTEMY
XUMHUYCCKUX 3H3.HI/II>1, KOTOpasd BKJIKOYACT:

2.1

BOKHEUIINE XMUMHYCCKHE IIOHITHUS: XHUMHYCCKHH OSJEMEHT, aTroM, MOJICKYJa,
BEIIECTBO, MPOCTOE M CIOXHOE BEIIECTBO, OAHOPOJHAS M HEOJHOPOIHAS CMECH,
OTHOCHTEJIbHBIC aTOMHAsi M MOJICKYJISIpHAs MAacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00bEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb (CPEeIHsIs),
XUMHUYECKasl PEaKIusl, PeaklMd COCIUHEHHs, PEaKIMH Pa3lI0KEHUs, PEaKIuu
3aMelleHusl, peakuu oOMeHa, TeIoBol d3(PQeKT peakuuu, 53K30- U
SHIOTEPMUYECKUE PEAKIUH, PACTBOP, MAccoBas JI0JII XUMHUYECKOTO JJIEMEHTa B
COCIMHCHWH, MaCCOBas A0JI1 U MPOLUCHTHAA KOHLUCHTpalusa BEIICCTBA B paCTBOPE,
AIpO aroma, DJEKTPOHHBIM CJIOH aroma, aToMHas OpOWTaNb, paguyc aroma,
BAJICHTHOCTb, CTCIICHb OKUCIICHUSA, XUMUUYCCKAA CBA3b, SJICKTPOOTPULATCIIBHOCTD,
MOJISIpHAs ¥ HETIOJSIpHAsI KOBAJICHTHAs CBSI3b, HOHHAS CBSA3b, METAJUIMUECKas CBA3b,
KpUCTAJIIMYECKasi peméTka (aTOMHas, MOHHAs, MeTaJIM4ecKas, MOJEKYyJspHas),
WOH, KaTHUOH, AaHHWOH, DOJEKTPOJIUT U HEdIEKTPOIUT, DIICKTPOIUTHYECKAs
JUCCOIMAITNS, PEAKIMM HWOHHOTO OOMEHA, OKHCIIHTEIHHO-BOCCTAHOBHUTEIHHBIC
pEeaKkIuu, OKHUCIHUTEIh U BOCCTAHOBHUTEIb, OKHCIEHHE U BOCCTAHOBJICHHE,
DJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHUMBbIE W HEOOpaTUMBIC PEaKIInH,
CKOPOCTh XUMHUYECKOU peakiuu, katanuzarop, I[1JIK, kopposusi MeTannos, CrijaBsl

2.2

OCHOBOIIOJIararomuye 3aKOHbl XUMHU: 3aKOH COXpPAaHCHHA MACCHI, nepnozmtlecxnﬁ
3aKOH I[I/I MeHI[eJ'IeeBa, 3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUU XHUMHUH: ATOMHO-MOJICKYJISIpHasd TEOpHUA, TEOpUA SHCKTpOJII/ITI/ILIeCKOfl
JAUcCCcolranun

Brnanenne ocHoBaMH XUMHUYECKOM I'PaMOTHOCTH, BKJIIOYAIOIICH:

3.1

yYMEHHME NPaBUJIBLHO HCIOJIb30BaTh W3YYEHHBIE BELIECTBA M MaTepHalbl (B TOM
quciae MUHEpalbHble yJOOpEHUs, METaUlbl M CIUIABbl, MPOAYKTHI NepepaboTKu
MPUPOJIHBIX HCTOUYHUKOB YTJI€BOJIOPOAOB (YIJIsl, MPUPOJIHOTO Tra3a, HeQTH) B OBITY,
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Kon IIpoBepsiemble TpeOOBaHHUS K PeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
NpoBePSIeMOro OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 001IIEro
TpeOoBaHus o0pazoBanusi Ha ocHoBe PI'OC
CEJIbCKOM XO3sIICTBeE,
HAa TIPOM3BOJACTBE U MOHMMAHHWE 3HAYCHUS JKUPOB, OCIIKOB, YIJIIEBOJOB JUIS
OpraHu3Ma 4eJOBeKa; YMEHHE MPOTHO3UPOBATH BIUSHUE BEUIECTB U XUMUYECKUX
MPOLIECCOB HA OPraHu3M YeJIOBEKA U OKPYXKAIOUIYI0 TPUPOIHYIO CpEy
39 YMEHHE WHTETPUPOBATh XMMHYECKHE 3HAHHS CO 3HAHUSAMH JPYTUX Yy4eOHBIX
PEJIMETOB
HAJIMYUE ONbITa PabOTHI C Pa3IMYHBIMA HCTOYHHKAMH WH(POPMAIUU M0 XUMHH
3.3 (Hay4Has ¥ Hay4YHO-TIOMYJISIpHAsl JTUTEpaTypa, CIOBAapH, CIPAaBOYHUKH, UHTEPHET-
pecypcehbl)
yMeHHe 00BEKTUBHO OLEHUBATh MH(POPMAIIMIO O BEILECTBAX, UX MPEBPALICHUIX U
3.4 MPAKTUYECKOM MPUMEHCHUH W YMECHHE HCIOJIb30BaTh €€ JJIS pelieHUs y4eOHO-
MO03HABATEJIbHBIX 3324
Bnagenue ocHOoBamMH MOHSATHIHOIO ammapaTa U CHUMBOJMYECKOTO S3bIKA XUMHH
4 JUTSE cOCTaBJIeHHsI (OPMyJT HEOPTraHMYECKHX BEIISCTB, YPaBHECHUN XHMHUYECKUX
peakiuii; ocHoBamu xuMudeckoil HomeHknatypbl (IUPAC u TpuBuanbHOI)
YMeHue OOBSICHITH CBSI3b TOJOXKEHHUS 3JeMeHTa B [lepwoamdeckoil cucreme C
5 YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB XHMHUYECKHUX JIIEMEHTOB
(coctaB u 3apsja sapa, oOlee YMCI0 AIEKTPOHOB), PACIPEICIICHHEM 3JICKTPOHOB
10 SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX MEPHOJIOB, KAUS U KAJIbIIHS
[IpencraBienue 0 MEPUOANIECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX HJIEMEHTOB
5 (pagnyc atoma, 3JIEKTPOOTPUIATENLHOCTH), MPOCTBIX M CIOKHBIX BEIIECTB OT
MOJIOXKEHUS eMeHTOB B [lepronnueckoit cucreMe (B MajbIxX MEPUOIaX U TJIABHBIX
MOJIPYNINax) v 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMeHue KiraccuGuImpoBarh:
7.1 XAMHYECKHE DJIEMEHTHI
7.2 HEOPraHWYEeCKHE BEIIEeCTBa
7.3 XUMHUYECKHUE PEAKIIHI
8 YMeH#ne onpenensrs:
8.1 BaJICHTHOCTH M CTEMIEHb OKHUCICHUS! XUMUYECKUX JIEMEHTOB, 3apsi/i MOHA
8.2 BUJI XUMHUYECKOU CBSI3U M THUTT KPUCTAIUTMYECKON CTPYKTYPHI B COCTUHEHUSX
8.3 XapakTep Cpe/ibl B BOJHBIX PaCTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCIIUTENb U BOCCTAHOBHUTEIb
9 YMeHne xapakTepu3oBaTh (PU3NUECKHEe U XUMUYECKHE CBOWCTBA:
91 MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, BOAOPOJ, rpadut, anma3, KpEeMHHUH, a3oT,
docdop, cepa, XxJ10p, HATPUIA, KaJIHil, MATHUM, KaIbIUi, aTIOMUHUN, )KETE30)
CIOXKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHIBI U TUIAPOKCUAbl MeTamioB [-IIA rpymm,
9.2 amomunus, meau (II), nunka, sxenesa (II u III), oxcuasr yrnepona (II u IV),
kpemuus (IV), azora u dochopa (III u V), cepst (IV u VI), cepuucras, cepHas,
a30THCTasA, a30THas, (hochopHasi, yroibHas, KpeMHUEBAsI KUCIIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTePU30BaTh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT HUX
9.3 coCTaBa W CTPOCHUS, NPHUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT WX CBOMCTB,
BO3MOXKHOCTh MPOTEKAHHI XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX YCIOBUSIX
10 YMeHue cOCTaBISITh MOJIEKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHCIIE:
10.1 peaxkiuii HOHHOTo oOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOIMCTBA M3YYEHHBIX KIAccoB (Tpymm)
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Kon IIpoBepsiemble TpeOOBaHHUS K PeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
NpoBepPsSIeMOro OCBOCHHSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0
TpeOoBaHus o0pazoBanusi Ha ocHoBe PI'OC
HEOPraHMYEeCKUX BEIIECTB
10.4 HOJTBEPXKIAIOIIMX N'€HETHYECKYI0 B3aUMOCBS3b MEX/ly HUMU
11 YMeHue BBIYHUCISTH (IPOBOJUTH PAcU€Thl):
111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MaccChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOI'0 2JIEMEHTA B COEMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BELIECTBA M €r0 Maccy, 00beM Ira3on
114 [0 YPaBHEHUSM XMMHUYECKHUX PEaKIMid U HAXOJUTh KOJIMYECTBO BEUIECTBA, 00BEM
Y MacCy PeareHTOB MJIM NPOJYKTOB pPEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOAAMH HAy4yHOrO TO3HaHUS (HAONIONEHHE, W3MEpEHHE,
12.1 9KCHEPUMEHT, MOJECIMPOBAHKE) NPU MU3YyUEHUN BEILECTB U XMMHUUYECKHUX SIBJICHUM;
yMeHue chopMyInpoBaTh MpoOIeMy U MPEATIOKHUTH MYTH €€ PEelICHHUs
122 Oe3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHMHUYECKOH mocynol u
71a00paTOPHBIM 000PYIOBaHHEM
npaBujaMu  0€30IMacCHOrO OOpalleHUss C BEUIECTBAMHU, HCIOJIb3YEMbIMU B
IIOBCEHEBHOM XU3HH, MpaBUWJIAMHU MOBEIEHUS B IIENAX COEpPEKEHUs 3/10pOBbs U
12.3 OKpY’Karolllel MpUPOJHON cpebl; TIOHUMaHUE Bpea (OMacHOCTH) BO3AEUCTBUS Ha
KHUBBIE OPraHU3Mbl OINpPEJCNEHHBIX BEIIECTB, CIOCOOOB YMEHbBIICHUS U
[IPEIOTBPALICHHS UX BPEITHOTO BO3AEHCTBUS
13 Hanuune npakTHUeCKUX HABBIKOB IUIAHUPOBAHMS M OCYLIECTBICHMS CIETYIOLINX
XUMHYECKHUX IKCIEPUMEHTOB!
U3ydyeHHe W onucaHue (U3MYECKUX CBOICTB  BEIIECTB; O3HAKOMIJICHHE
13.1 C QU3MYECKUMH ¥ XHMHUYECKUMHU SIBICHHUSMH; OIBITHl, WILIIOCTPUPYIOIINE
IPU3HAKU NIPOTEKAHUSI XUMUYECKUX PeaKkIui
13.2 u3y4yeHHne cnoco0OB pa3feseHHs cMecel
MOJIyYeHHUE KUCI0POoJa U U3yYEeHUE €ro CBOMCTB; MOJIyY€HHE BOJAOPOJa U U3yUyeHUe
13.3 €ro CBOICTB; MOJY4YEHHUE YIVIEKHCIOrO ra3a U U3y4eHHE €r0 CBOWCTB; IOIYYEHHE
aMMHaKa U U3y4yeHHUe ero CBOMCTB
134 IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MacCOBOM J0JIed PacTBOPEHHOIO
BEIIECTBA
135 NpUMEHEHHE HHIUKATOPOB (JJaKMyca, METHJIOpaHXa MU Q)CPOJICI)TaHeI/IHa) JUIs
olpeziesIeHUs] XapakTepa CpeJibl B pacTBOpax KUCIOT U HIesIouen
UCCJIEJOBAaHME M OINHCAaHUE CBOICTB HEOPraHMYECKUX BEIIECTB Pa3INYHbBIX
KJIACCOB; U3YYEHHE B3aUMOJEHCTBUS KUCJIOT ¢ METAJUIAMH, OKCHJAMU METaJIOB,
13.6 pacTBOPUMBIMM U HEPAaCTBOPUMBIMU  OCHOBAHMSIMM,  COJIIMM; MOJTYYEHHE
HEpaCTBOPUMBIX OCHOBAHUH; BBITECHEHHE OJHOTO MeTajula JAPYIMM U3 pacTBopa
COJIM; UCCIIeJIOBaHNE aM()OTEPHBIX CBOIMCTB r’MAPOKCUIOB aTIOMUHUS U IIMHKA
pellIeHNEe OJKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaM: «OCHOBHBIE  KJacChl
13.7 HEOPraHMYECKUX COEJIMHEHUI; «QNEeKTPOIUTHIECKAs JCCOLIUAIUS»;
«BaxHeime HeMmeTaulbl U UX COEOUHEHUs»; «Bakueimme MeTamasl M UX
COEJTMHEHUS»
XUMHYECKHE DKCIEPUMEHTHI, WILTIOCTPUPYIOIINE NPU3HAKU MPOTEKaHUsS peaKuuil
MOHHOTO OOMEHa; KaueCTBEHHbIE pEeaklWW Ha MPUCYTCTBYIOIIHE B BOIHBIX
13.8 pacTBOpax HOHBL XJOpUA-, OpOMHI-, HOAMI-, cylbdaT-, (ocdar-, kapOoHaT-,

CWJIMKAT-aHUOHBI, THJPOKCHI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIus,
ATIOMUHMUS, Kene3a (2+) u xkenesa (3+), meau (2+), IUHKA
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Kon IIpoBepsiemble TpeOOBaHHUS K PeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
NpoBepPsSIeMOro OCBOCHHSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0
TpeOoBaHus o0pazoBanusi Ha ocHoBe PI'OC

VYMenue:

MNPpEACTABIATE PE3YJIbTAThl JKCIICPUMEHTA B (bopMe BBIBOAOB, J0Ka3aTCIbCTB,

141

rpaduKOB M TAOJIHII U BBISBISTH SMIMPUIECKHE 3aKOHOMEPHOCTH

YCTaHaBJIMBATh CBA3M MEX]Y pealbHO HaOJIH0AaeMbIMU XUMHUECKUMHU SIBJICHUSMU
14.2 U TpOILIeCCaMM, MPOUCXOIAIIMMUA B MAKpO- U MHKPOMHpPE, OOBACHATH NMPHUUYNHBI

MHOFOO6pa3I/I${ BE€IICCTB

IHEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 [lepBoHavyaJIbHBIE XUMUYECKHE TOHATHUS
1.1 UucTteie BemecTBa u cMecu. CriocoObl pa3jiesieHus cMecei
19 ATOMBI 1 MOJIEKYJIbI. XUMUYECKUE 371eMEHThl. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocTbie
U CJIOKHBIE BEUIECTBA.
1.3 Xumunyeckas popmyiia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTENEHb OKUCIIEHUS
14 3aKOH TOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aroMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsIpHasg Macca. MaccoBast 10JIsl XUMHYECKOTr0 3JIEMEHTA B COEAMHEHUHN
15 KomuuecTBo BemiectBa. Monb. MomnsipHass macca. MossipHblii 00bEM ra3oB. B3anMocBs3b
KOJIMYECTBA, MACChI M YUCJIa CTPYKTYPHBIX €MHUII BEIIECTBA
16 dusnyeckue U XUMHUYECKUE SIBICHUA. XHUMHUYECKas peakuuss U e€ MpU3HAaKU. 3aKOH
COXpaHEHUs MACChl BENIECTB. XMMUYECKHE YPaBHEHUS
5 Ilepnonnueckun  3akoH u  Ilepmommueckas  cucTeMa  XUMHUYECKHX — DJIEMEHTOB
J.. MenneneeBa. CTpoeHHre aTOMOB
Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XMUMHYECKuX 3jieMeHTOB /[[.M. Menne-
2.1 neesa. [lepuonbl u rpynmnel. @U3nUecKnil CMBICI NOPSJKOBOTO HOMEpa, HOMEPOB IEpHOAA
U TPYMIIBI 3JIEMEHTa
Crpoenue aromoB. CoctaB aToMHbIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX
2.2 obosoyek aromMoB ImepBbIX 20 XuUMHYecKMX dyieMeHTOB Ilepmonuueckoil cucTembl
JI.. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB INEPBBIX TPEX IEPHOJIOB,
23 Kanusl, Kauplus (paaunyca aTOMOB, AJIEKTPOOTPHULATEIbHOCTH, METAIINYECKUX U HEMETa-
JIMYECKUX CBOMCTB) U UX COCIMHEHUIN B COOTBETCTBUU C ITOJIOKEHUEM 3JIEMEHTOB B Ilepuo-
JIMYECKON CUCTEME U CTPOCHHEM UX aTOMOB
3 CTpoeHue BelecTna
31 Xumudeckass cBs3b. KoBaneHTHas (moyisipHass M HEMOJSpHAs) CBSA3b. JIEKTPOOTPHUIIA-
TEJIbHOCTh XUMHUUYECKUX 21€MEHTOB. MloHHas cBsA3b. MeTannnueckast CBsI3b
32 TI/Ian KPUCTAJUIMYECKUX PEMIETOK (aTOMI;IaS{, HOHHa, MeTaJ'IJ'II/ILIeCKai{), 3aBUCHUMOCTD
CBOMCTB BEIIECTBA OT THIA KPUCTANINYECKON PEIIETKY U BUAA XMUMHUUECKOHN CBSI3U
4 Baxkneiimme npeacTaBUTENM HEOPTaHWYECKUX BellecTB. HemeTamnsl M HMX COEIUHEHMS.
MeTaiibl U X COeTUHEHUS
Knaccugukanuss M HOMEHKIATypa HEOPraHMYECKHUX COEIMHEHHUIl: OKCHIOB (coseobpa-
41 3yIOIHAE: OCHOBHBIE, KHCIOTHBIE, aM(OTepHBIE) W Hecoseo0pa3ylolme; OCHOBAHUMN
(mémoun W HEpPacTBOPUMBIE  OCHOBaHHUS); KHUCIOT  (KUCIOpOJCOJEpXalue |
OECKHICIIOPOAHbBIE, OHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPeTHUX M KUCIIBIX)
492 @u3nyecKkue U XMMHYECKHE CBOMCTBA NPOCTHIX BEUIECTB-HEMETAJUIOB: BOJIOPOAA, XJIOpa,

KHCJIOPOAA, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
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Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Pu3znueckue U XUMUYECKHE CBOMCTBA IPOCTBIX BEIIECTB-METAJUIOB: JIMTHUS, HATpUs, Ka-
4.3 JUs, MarHUsL W KaJbLIUs, AJIOMHUHHS, JKelie3a. DJIEKTPOXUMHUYECKUU Psijl HaNpsHKEHUM
METaJUJIOB
44 @usznueckue M XMMHUUYECKHE CBOMCTBAa BOJOPOJHBIX COEIMHEHHM HEMETaIOB: XJIOPO-
BOZIOPOJia, CEPOBOAOPOJIA, AMMHUAKA
dusznueckue W XMMHYECKHE CBOMCTBa OKcuaoB HemetauioB: cepol  (IV, VI),
4.5 azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). IlomyueHue OKCHIOB
HEMETAJJIOB
46 Xumuueckue cBoiictBa  okcuaoB:  MeTawioB |IA—IIIA rpynmn, 1unka, wMemu(ll) wu
xenesa(ll, 111). [TomydeHre OKCHIOB METAIIJIOB
47 XUMHUYECKHE CBOMCTBA OCHOBaHMH 1 aM(OTEPHBIX THUIPOKCHUIIOB (HA IPUMEPE THIPOKCHIOB
' ATIOMHHMS, XKenesa, nuHkKa). [lonydyenne ocHoBaHMi U aM(bOTEPHBIX THIPOKCUIIOB
OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJAOPOIHON, CEPHUCTOM,
4.8 CepHOM, a3oTHOH, (ochopHOH, KpeMHHEBOH, yroiabHOW. OcoOble XMMHYECKHE CBOWCTBA
KOHIEHTPUPOBAHHOW CEPHOM U a30THOM KUCHOT. [lonydenue kuciaor
4.9 OO6mme XuMHUYECKHE CBOMCTBA cpeHux cosier. [lonmydyenue comnei
410 [Tonyuenue, coOupaHue, pacrno3HaBaHUE BOAOPOJA, KUCIOPOJA, aMMHUAKa, YTIEKUCIOrO
rasa B JabopaTtopuu
411 [Torydenne amMMuaka, CEpHOH W a30THOW KHCIOT B MPOMBIIUICHHOCTH. OO0Iue CrocoOb!
MOJIYYEHUS] METaJJIOB
4,12 | I'enernueckas CBs3b MEKIY KIIACCAMH HEOPTaHUYECKUX COCTMHEHUI
5 XHUMHYECKUE PEAKIUU
Krnaccudukanys XuMUYeCKHX pEakiuil MO pa3IUYHBIM MpPHU3HAKaM: IO YUCIY U COCTaBy
5.1 YYaCcTBYIONIMX B PEAKIIMHM BEIISCTB, IO TEIUIOBOMY 3()(eKTy, 10 M3MEHEHUIO CTENEHEH
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB
52 TeroBoit 3pdexr XuMHUECKOr peakiuy, TePMOXUMHYECKHE YpaBHEHHS. DK30- U DHJIO-
TePMUYECKHUE peaklnu. TepMOXUMHUECKUE YPABHEHHS
OKHCIUTETHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENn W BoccTaHoBUTENHU. [Iporecchl
5.3 OKHUCJICHHS M BOCCTAaHOBIICHUS. DJNEKTPOHHBIA OajaHC OKUCIMTETbHOBOCCTAHOBUTEIBHOM
peakimn
54 Teopus snexkTpoUTUUECKON nuccormanui. KatnoHsl, aHHOHBI. DJIEKTPOJIUTHI U HEAJIEKTPO-
' muThl. CuiIbHBIC U crla0ble d1eKTpoauThl. CTeneHb NUCCOIMAINN
55 PeaKq}du HMOHHOI0 OOMeHa. Y clloBus IPOTEKAHM peakuuii HOHHOro oOMeHa, IOJIHBIE U CO-
KpalllEHHbIE HOHHbIE YPABHEHUS PEaKIUN
6 XUMUS U OKpy’Karolas cpena
BemectBa u marepuainbsl B MOBCEIHEBHOM >KM3HU 4eJOBEKa. be3ormacHoe HCIOIb30BaHHE
6.1 BEIIECTB M XHUMHYECKMX peakuuid B nabopatopuu u ObiTy. I[lepBas momoms mpu
XUMUYECKUX 0’KOTaX U OTPABJICHUSIX
XUMHYecKoe 3arps3HeHHE OKpYyKarolield cpeabl (KHUCIOTHBIE MO, 3arps3HEHHE MOYBHI,
6.2 BO3/lyXa M BOJIOEMOB), CIOCOOBI e€ro mnpeaoTBpaiieHus llpenenpHas AomycTUMas KOH-
nentpanus BeuiectB (I1J1K). Pons xuMuu B pelieHHH SKOJIOTHYECKUX MpodieM. Y cuieHue
napHUKOBOro 3¢ dekra, pa3pylieHne 030HOBOTO CIIOsI
[Ipumenenue cepsl, azota, Gocdopa, yriepona, KpeMHHUS U UX COCTUHEHUH B OBITY, MEIH-
6.3 [IUHE, POMBINIJIEHHOCTH U CEJILCKOM XO03siCcTBE. [[pMeHeHne MeTauioB U CIUIaBOB (CTallb,
' Y9yT'yH, JIOPATIOMHHHMA, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH MX coeauHeHui. [loHsTHe
0 KOPPO3WUH METAJIOB, OCHOBHBIE CITOCOOBI 3alTUTHI KX OT KOPPO3UHU
6.4 [IpupoaHble WCTOUYHUKH YTIIEBOJAOPOIOB (yroiib, MPUPOIHBIA Ta3, HE(PTH), TPOAYKTH UX
nepepaboTku (6EH3MH), X POJIb B OBITY M NPOMBIIUIEHHOCTH
6.5 [lepBoHavyasibHBIC TIOHSATHA 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHMSIX Yriepoja




48

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
(MeraH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, TJHUIEpUH, yKcycHas kuciora). [lonsitue o
OMOJIOTMYECKH BA)KHBIX BEIECTBAX: JKUPAxX, OelKax, yriieBoJax — M UX POJU B KU3HU
YeJlioBeKa

7 Pacuérer:

7.1 1o (hopMysaM XMMHYECKUX COCAMHEHUM

7.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMUYECKHM YPaBHEHUSIM

YYEBHO-METOJANYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
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1. PaGouas Tetpaap, yuedHnoe mocodue. Xumus 8 kiacc. O.C. 'abpuensa, U.I'.Octpoymos, C.A.
Cnankos- 4 e uzn., M: Ilpocsemienue, 2022
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