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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHbIX opranu3anusix Poccuiickoit denepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLesaX, oOmedl crpareruu oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpelesieHue ero mno kjaccaM U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YUYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTHKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEW 00ydaromuxcs, onpeaessieT BO3SMOXKHOCTH peaMeTa s
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO y4EOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpEeCTaBICHUN O MaTepUaAIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHCHHUS.

N3yuenune xumunu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS W (OpMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0OydJaromnxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHONH  yueOHOM  JEeATEIbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUN
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00OecredyMBaroOTCsl CHEIU(PUKON colep:KaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUUECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepaHue CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpeJCTaBIeHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U TIOJIyYEHHS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM [I03HaHUs B Hayke. M3yuenne xummun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKOMN NEATEIBHOCTH YEJIOBEKA U KAaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKLuil, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MI03HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU IPAaBUI OE30MacHOIO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHUHATHUIO DPEUICHUH, CIIOCOOHOM amanTUpoBaTbes K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(GopMHPYIOLIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCEJHEBHOM KU3HH U TPYJIOBOU ESTEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

OO61ee yuCiIo YacoB, OTBEAEHHBIX JJI1 MU3YyYEHHUS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

Paboyasi mporpaMma no XMMHMHM Ppeajiu3yercsi ¢ HMCHOJIb30BaHHEM O000pPYyI0BaHUS
HeHTpa 00pa30BaHMsl €CTECTBEHHO - HAYYHOH M TeXHOJOrH4YeCKOW HamnpaBJIEHHOCTEM
«Touka pocray.



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lema u
BeniectBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BemecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (¢opmyna. BaleHTHOCTb aTOMOB XUMHYECKHUX 3JEMEHTOB. 3aKoH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anMoCBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHHUL BemecTBa. Pacuérsl o ¢popmynaM XMMUYECKUX COSIUHEHHH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0eHNEe (PU3NIECKUX (TUIaBJICHNE BOCKA, TAsTHUE JIb/a,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) ABIEHU, Ha0It01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XUMHUECKMX peakiuid (pasjoxeHue caxapa,
B3aMMOJIEHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, IUCTUIUISLIMS,
xpomarorpadus, NpoBEeIEeHHE OUYUCTKH IOBAapEeHHOM COJM, HaONIOJEHHWE U OINHUCaHHE
pe3yabTaTOB MPOBEJICHUS ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsSI MACCHI, CO3/IaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopon — 35IeMEHT M NIpPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopon — anemeHT M mpocroe BemecTBo. HaxoskneHue Bogopona B MPHUPOAE,
¢buznyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oydeHus. Kuciotel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBILICHHBIE pPacTBOpHL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPHUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuit. Oxcunpl. Knaccudukanus oxcuoB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBAa OKCUI0B. [losyueHne okcumos.



OcHoBanmsi. Knaccudukaruss OCHOBaHHM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUs KUCIOpoJa B BO3AyXe, MOJlydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3Y4YEeHHE CBOWMCTB BOjAOpoJa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOPAxX KHUCIOT W IIENOYEH, H3yuyeHHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeTaJlJlaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALMUKU XUMHUYECKUX »diieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Kopotkonepuognas u uHHONepuoaHas ¢opmbl [lepuognyueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. Onektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas u HENoJIsIpHast) CBSA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
IMHKA C PacTBOPAMM KHCJIOT U IIEJIOYEH, TPOBEACHHUE OIbBITOB, WILTIOCTPUPYIOIMINX HPUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHI,
ABJIAIOIUXCSI CHCTEMHBIMHU JUIsI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSATHS: HAay4YHbIH (DaKT, THUIIOTE3a, TEOPHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPaZvoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEUIeCTBO, TelOo, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpalbl, TOpPHbIE MOPOJbI, IOJE3HBIC
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKust

[lepuognueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osiaementoB J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHOJOB, KallWs, KalblUsi U HUX COCOUHEHUH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3H. THUMBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUNIMYECKOW PEHmIETKH W BHJIAa XUMHUYECKOU
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakUil MO pa3IUYHbIM MpH3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonsitue o ckopoctu xumuueckoil peaxiuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOIUTHI U HENEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs MPOTEKAHUS peakiMii HOHHOTO OOMEeHa, MOJHbIE U
COKpallIEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOICTBa KHCIIOT, OCHOBaHUI M COJEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTUH PACTBOPOB BEIIECTB, IMpOIEcca IUCCOLMALUU
KHUCJIOT, IIeno4Yed M cojeil (BO3MOKHO HCIIOJIb30BaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKa, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN (FOPEHHE, peakLuu pa3iIoXKEHHs, COSCAUHEHMS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IOMOIIBIO KAavyE€CTBEHHBIX PEAKLUM Ha HOHBL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHHSA

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0pPOBOAOPO/Ia Ha OPraHM3M uYeloBeKa. BaxkHelme Xaopuabl
1 X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHbBIE MOJU(HUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeIcTaBUTENs Kiacca KUCIOT M crneuudpudeckue). XHUMHUYECKHE pPEaKIHH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B TMpupoAe. XHUMHUECKOE 3arpsA3HEHHE OKpY)KAloIIel Cpelbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pPacHpOCTpaHEHHWE B NpUpoAe, (QHU3MUECKHe H
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTA, €€ IOJy4EHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3]lyXa, MOuYBbI M BOA0EMOB). docdop, amnoTporHble MOIUPUKAUIH
docdopa, puznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, EUCTBHE HA >KUBbIE OPTaHU3MBI,
NOJy4eHHEe U IPUMEHEHHEe. DKOJIOTHYeCKUe MpobeMbl, CBs3aHHble ¢ okcuaoM yriepoaa (IV),
TUI0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWUJIEH, AalleTWJIEH, JTAaHOJ, TJMIEPHH, YyKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. I[Ipobremsl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIHHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu ceppl W €€ COeIMHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUYeCTBEHHOW peakIMHu Ha Cynb(arT-moH W HaOJIOJIeHHE TpH3HaKa e
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX ynoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAYeCTBCHHBIX pEaKknuid Ha HWOH aMMOHUA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOLECCOM aACcOpPOLMHU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIIEHWE C TMPOIYKIUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumuyeckux 3iemeHToB J1. 1. MenneneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBs3b M METAJUIMYECKas KpPUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUH psJ HanpsbKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoicTBa MeTaiuioB. O0mue crocoOsl moyydeHus MetayuioB. [loHATHE O KOPPO3UH METasUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXJeHUE B mpupoje. Puznueckue U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [IpuMeneHue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumoanueckoil cucreme xumuueckux siaemeHToB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupoje. Ousznyeckrue U XUMHUYECKUE CBONCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) u »xemesa (III), ux cocras, cBoiicTBa U
MOJIy4EeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METaNIOB M CIJIaBOB, WX (U3NYECKUMU CBOICTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3HMH METAUIOB (BO3MOXXKHO HCIOJIB30BAaHHE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOW BOJbI, TpoOIlECCa TOPEHHUS XKeje3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajblys, allOMUHUS, LKMHKA, *kene3a (II) u xenesza
(I1), meau (II), HaOmroieHUE U OMHCAHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpUS,
KaJusl U KaJiblidg (BO3MOXHO MCIIOJIb30BAaHHE BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMus M OKpy:xamomas cpeaa

BemectBa 1 maTepuanbl B MOBCEIHEBHOM JKU3HM YejoBeKa. be3omacHoe HCIoNIb30BaHUE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKpPY)KAoILEel cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
BemecTs, Aanee — [1J1K). Poib XxuMum B perieHun SKOJI0THYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmnuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK U MOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KiIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsl, IPOBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOIIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBop, pacTBOPUMOCTh, KpUCTAJUIMYECKass pemérka, CIUiaBbl, (U3WYECKHE BEIWYHHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KOCHCTEMa, MHUHEpAIbHBIC YIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEAUIO, NOHMMAaHHS 3HAu€HUs XMMMUYECKONW HayKHM B >KM3HU COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHUS O COLHUAIBHBIX HOpPMax M IpaBWJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIe10BaTENbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JESATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW JEATEIILHOCTH NP BBIMOJIHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEJEHHE W IOCTYNKHM CBOUX TOBAapHILEH C IMO3ULMHU HPABCTBEHHBIX HU
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI IOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAaydyHOW KApTHUHBI MHUpaA, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HEoOXOoauMbIe Il OOBSCHEHUS HaONI0IaéMbIX TPOLIECCOB U SIBICHUMN, IO3HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATENbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKUMH BElIeCTBAMU B OBITY M peabHOU
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIA BHIOOp WHAWBHIYAIBHOH TpPaeKTOPHU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATELCS B IPO(HECCHOHATILHOM Cpejie;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY W TICUXHUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH NPUPOJHON CPEOH, ISl TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKAaTUBHON M COLMAJIBHON IIPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPbIE UCIOJIB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOPhIE OOECnevYnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIMN, YCTAaHABIMBATH MPUINHHO-CIIEJCTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/lad, C YYETOM HSTUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe AeHCTBUSA !

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHM3AIMH U TPOBEICHUIO YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 GOpM IIPECTABICHHUS, TTOTYUYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO NH(OPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNIeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIel0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKAaTHBHbIE YHHBepcaIbHble y4eOHbIe JeiicTBUA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYCHHBIE PE3YyIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHLHOU U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBUMA, ONpeAeIeHUe KPUTEPUEB 110 OLIEHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HaubOonee HSPQEKTUBHbIE CHOCOOBI pemIeHHs Y4eOHbIX M IO3HABaTEJIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabodell MporpaMMoM, BBIIEISAIOT: OCBOCHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETANNH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAI[UsX.

K xoHuy oOyuenust B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUI

QJIEMEHT, NPOCTOE BEIIECTBO, CIOXXHOE BELIECTBO, CMeCh (OAHOpOJIHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas 0N XHMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEAKIUH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBOK 3((EeKT peakluu, sApo aToma,
JJIEKTPOHHBIA CIION aTtoMma, aroMHasi opOuTanb, pajuyc aromMa, XMMHUYECKas CBS3b,



MOJISIPHAsE M HEMOJsipHash KOBAJIGHTHAs CBsI3b, MOHHAs CBs3b, WOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi 10JIsI BellleCTBa (MPOLIEHTHAs: KOHIIEHTPAIUsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHATUS MTPU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAIJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[OHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCBHIBATb U XapakTepu3oBaTh TaOMMuHyl0 ¢opmy [lepuonuyeckoil cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «TJaBHas moArpymnma (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJIIEMEHTOB (COCcTaB MW 3apsj sapa, o0llee 4YHCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

® [IPOrHO3UMPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPABHEHUIO XMMHUECKON peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIHI0, KIAacCU(UKALMIO, BBIABICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOJbl  IO3HaHUS  —  HAONIOJEHHME,  HM3MEpEeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e CleloBaTh IMpaBUJaM TOJb30BaHUS XMMHUYECKOH TmoOCyIod M J1abOpaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXke MpaBUIaM OOpallleHUs C BELECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSAMHU 1O BBIIOJHEHHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB 110 MOJIYYEHHUIO
U cOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K xonuy oOyueHust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX NOHATHUH: XUMUUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE peaKlUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XHUMHUYECKasi CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeaeibHO TOIMyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IMPUHAIJIECKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COeIMHEHUN Mo Qopmyiam, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJlaBHas noArpynmna (A-
rpynna)» u «mnobounas mnoxrpymmna (b-rpymma)», maneie U OGoblIMe MEPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij siIpa, o0Iee YruCiIo IEKTPOHOB U pacIipeiesieHUe UX TI0 SJIEKTPOHHBIM CII0SIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpeJieax MaJbIX MEPUOJIOB U IJIABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (MO YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
IPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUAIMU KUCIIOT, HIEJI0YEd U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEP)KJAIOIINX CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUSI XUMUUYECKUX TPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

coOnrofaTh MpaBuja MOJb30BAHUS XHMHUYECKOM TMOCyIo H  J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
U COOMpPaHMIO ra3000pa3HBIX BEIIECTB (aMMHAKa M YIIIEKHCIOT0 Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,



CWIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS W HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

® [IPUMEHATH OCHOBHBIE OIEPALMH MBICIUTEIBHONW JEITEIBHOCTH — aHAJU3 U CHHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOABl TIO3HAHWS — HAONIJICHHUE, W3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).

B ¢denmepanbHBIX W pETrHOHANBHBIX TPOIEAypax OIEHKH KadecTBa 0Opa3oBaHUS
UCTIONB3yeTCs TepedeHb (KOOU(PUKATOp) paclpeielieHHBIX IO KjaccaMm  IPOBEPSEMBIX
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTelbHON MPOrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHMs U 3JIEMEHTOB COACPKAHUS 10 XUMUHU.

[TpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
00pazoBarebHON MporpaMMEI (8 Kiacc)

Kon [IpoBepsiemblie TpeAMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHus
pesynbrara
1 [To Teme: "llepBoHaYaIbHBIE XUMUYECKHUE TIOHATHS"
1.1 pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TOHSATHUH: aroMm, MOJIEKYa,

XUMHUYECKHM 3JIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEIECTBO, CMECH
(omHOpOIHAs M HEOMHOPOAHAs), BAJICHTHOCTh, OTHOCUTENbHAS arOMHasi U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi J0Jsl XMMHUYECKOTO AJIEMEHTA B COSAMHEHUH, MOJISIPHBIA 00BEM,
XUMHYECKas peakivs, KiaccUu(UKaIMs peaklHid: peakiuu COCIUHEHUS,
peaKkuuu pPas3oKEHUs, peakluyd 3aMEelIeHHs, Peakiuu OOMeHa, JK30- U
SHAOTEPMUYECKUE pEeaKIMH, TEeMmIoBoi »PheKT peakiuu, pacTBop,
MaccoBas JI0Jisl BeliecTBa (MIPOIEHTHAs KOHIIEHTPAIlKs) B pacTBOpe

1.2 HIUTIOCTPUPOBATH  B3aUMOCBA3b OCHOBHBIX XHUMHUYCCKHX MOHATHU H
MPUMCHATH 5TU MMOHATHSA ITPU OITMCAHUHU BECHICCTB U UX npeBpameHI/Iﬁ

1.3 WCIONb30BaTh XMMMUYECKYI0 CHMBOJMKY JJIsi COCTaBJIeHUS (Qopmyl
BEILECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4 PpaCKpbIBaTb CMBICII 3aKOHOB COXpPaHCHHA MACChl BEHICCTB, IMOCTOSAHCTBA
CoCTaBa, aTOMHO-MOJICKYJIAPHOI'O YYCHUs, 3aKOHA ABOFZUIpO

1.5 OTIPEIENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX

1.6 Kiaccu(uUupoBaTh XMMUYECKHE peakuud (M0 YHUCIy U COCTaBy
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY 3P PEKTY)

1.7 BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIIIPHYIO U MOJIIPHYHO MAaCChbl BEIICCTB




1.8

BBIYHCIIATH MAcCOBYIO JIONIF0 XUMHYECKOTO JJeMEeHTa 10 Qopmylie
COEMHEHHS,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIFO BEIICCTBA B paCTBOPC

1.10

MPUMEHSTh ECTECTBEHHO-HAy4YHbIE METOJbl IO3HAHMUS - HaOJIIONEHuE,
U3MepeHHne, MOJICTUPOBAHHE, SIKCIICPUMEHT (peabHbIN 1 MBICIICHHBIH )

[To Teme: "Baxkueiiue npeacTaBUTENIN HEOPraHUUYECKUX BEIIECTB"

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSTHUH: OKCHJ, KHCJIOTA,
OCHOBAHHC, COJIb

2.2

OIPENENIATh IPUHAAJICKHOCTh BEIIECTB K OINPEAEICHHOMY KJIAcCy
COeMHEHMI 110 popMyram
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KJIAaCCU(UIIUPOBATh HEOPTraHMYECKIE BEIIECTBA
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XapaKTCpU30BaTb (OHI/ICLIBaTL) O6H_[I/Ie XMMHUYECKHE CBOMCTBA BEIIECTB
PAa3JIMIHBIX KJIACCOB, MOATBEPIKAAA ONMUCAHUC ITPUMCPAMU MOJICKYIISAPHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.5

IIPpOrHO3UPOBATh CBOMCTBa BC€IHICCTB B 3aBUCHMMOCTH OT UX Ka4YCCTBCHHOI'O
CoCTaBa, BO3MOXHOCTH IIPOTCKAHHA XHUMHUCCKHX npeBpameHHﬁ B
PAa3JIMIHBIX YCIIOBUAX

2.6

CIIeJIOBaTh ~ NpaBWJIaM  TOJB30BaHHS  XMMHUYECKOH  mocyaod U
na0opaTopHbIM 00OpYIOBAaHMEM, a TaKkKe IMpaBuiaM oOOpalieHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKLUHUSMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OINBITOB IO MOJYYEHHUIO U COOMpaHHIO
ra3zoo0pa3HbIX BeEIIECTB (BOIOpOAA U KHUCJIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C OMNPEACICHHON MAaCCOBOM J0JIE pAacTBOPEHHOIO BEUIECTBA,
IUTAHUPOBaTh ¥ TPOBOAUTH  XWMHYECKHE  OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIETOYEH M KHCIOT C IOMOIIBIO HHIMKATOPOB
(;makmyc, GpeHondranent, METWIOPAHXK U IpYTHe)

2.7

MMPOBOJAUTH PACUCTHI IO YPABHCHUTIO XUMHUYECKOHN peakunun

[To Teme: "l[lepuoanueckuii 3akoH u [lepuoanueckas cucreMa XUMHUECKUX
anementoB J[.M. MenaeneeBa. CtpoeHue aTroMoOB. XHMMHYECKAsl CBA3b.
OKHCIIUTENBHO-BOCCTAHOBUTEBHBIE pEAKIUN"

3.1

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX TOHSATHHA: SAIpO aroma,
AIIEKTPOHHBIN CJION aroma, aTOMHasi OpOHUTallb, pailyC aToMa, XMMHYEcKas
CBSI3b, HOJISIpHAs u HenoJsipHas KOBaJICHTHAsI CBSI3b,
ANIEKTPOOTPULIATEIbHOCTh, HUOHHAsI CBSA3b, MOH, KaTWOH, aHUOH, CTENEHb
OKHCJIEHUS




3.2

KHaCCI/Iq)I/H_[I/IPOBaTL XUMHNYCCKHUC DJICMCHTBI

3.3

ONKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy [leproamueckoii
CHCTEMBl XMUMHMYECKMX OJIEMEHTOB: pa3jnyaTh NOHATHS '"TIaBHas
noarpynna (A-rpynmna)" u "no6ounas noarpymnmna (b-rpynmna)", "mansie" u
"Oonpime" meprobl

3.4

packpeiBarb  cMbichn  [lepuogmueckoro 3akona J.M. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHX 3JIEMEHTOB OT X NOJIOKEHUA B [Ilepuonnueckoil cucreme

3.5

COOTHOCHUTH 0003HAYCHHUSI, KOTOphIe UMEIOTCs B Tabnuie "llepuonnyeckas
cucremMa xumuuyeckux osnemeHToB J[.M. MenneneeBa" ¢ 4YHCIOBBIMH
XapaKTEePUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apan  sAapa, OOIIee YHUCIO JJIEKTPOHOB U PACIPENCIICHHE WX II0
AIEKTPOHHBIM CJIOSIM)

3.6

OIpeaAcATh CTCIICHL OKHUCJIICHHUA 3JICMCHTOB B 6I/IHapHI)IX COCAMHCHUAX

3.7

OnpCACiIsATb BHUJ XUMHUYECKON CBS3H (KOBaJ'IeHTHaFI u I/IOHHaﬂ) B
HCOPTraHNYCCKHUX COCANMHCHUAX

[TpoBepsiembie IeMEHTHI coaepkaHus (8 Kiacc)

Kon

[IpoBepsiemMblil SIEMEHT COAEPHKAHUS

HepBOHaanbHBIe XUMHUYCCKUC ITOHATHA

1.1

Hpez[MeT XUMHH. POojIb XUMUM B ’KU3HHU YeJIOBEKa. XHUMHUS B CUCTEME HayK. Tema
U BemiecTBa. @U3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOAHHUC BCIICCTB

1.2

IlousiTe o Meromax Mmo3HaHus B XxUMHH. UucThle BemjecTBa U cMecu. CnocoObl
pasnesieHus cMecen

1.3

ATOMBI M MOJIEKYAbl. XUMHYECKHE dyeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U C0KHBIE BellecTBa. ATOMHO-MOJIEKY/ISIPHOE yUEHHE

1.4

Xumunyeckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
ITOCTOSTHCTBA COCTaBa BemecTB. OTHOCHTENbHAS aTOMHAsA Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasg Macca. MaccoBast 10JIs1 XUMUYECKOTO 2JIEMEHTA B COCTUHEHUN

1.5

KonmnuectBo BemectBa. Monb. MossipHas macca. B3anmMOCBSI3b KOJIMYECTBA,
MacCcCbl M 4YHUCIIA CTPYKTYPHBIX CJIWHHII BCIICCTBA. Pacyetrsr mo (i)OpMYJ'IaM
XUMHUYECCKUX COG}II/IHGHI/Iﬁ

1.6

dusznueckue U XMMHYECKHE SBICHHSA. XHUMHUYECKas pCaKknuga u €€ IpPU3HAKU.




3aKOH COXpAHEHHsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHHs. Kiaccudukarms
XUMHAYECKUX Peakluil (COeTUHEHNs, PA3TIOKEHNUS, 3aMEIICHUsI, OOMEHA)

1.7

XUMHUYECKUN AKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCYIOW, C MpaBUIaMHU
pabotel B maboparopum H TpuUeMaMu oOpamieHus ¢ Ja00paTOPHBIM
00OpyIOBaHMEM, H3yYe€HHE M ONHCaHUe (PHU3MUECKUX CBOMCTB 00pa3IoB
HEOpPraHMYECKHUX BeIeCTB, HaOMoAeHNe (PprU3HUecKuX (IJIaBI€HUE BOCKA, TasiHUE
JIpJa, pacTUpaHHe caxapa B CTYIKe, KUIEHHE M KOHJIEHCAIUsl BOIbI) H
XUMHUYECKHX  (TOpeHHWe  CBEYHM, [MPOKAJIMBAaHUE  MEIHOM  MPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHUCJIOTOM) sBJICHUN, HaOMIOJAEHHEe U OIMCaHUe
MPU3HAKOB  IPOTEKaHUs XMMHUYECKMX peakiuil  (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPHIOM OapHsi, pa3oxKeHne THAPOKCUIA
meau (II) npu HarpeBaHuu, B3auMoJeiicTBHE Kene3a ¢ pacTtBopoM coiu meau (11),
M3y4YeHHUE CIOCOO0B pa3leieHusi CMecei (C MOMOIIbI0 MarHuTa, GUIbTPOBAHUE,
BBITIAPMBAaHUEG,  JTUCTWLIAIUS,  Xpomarorpadusi), TPOBSACHUE  OYHCTKH
MOBAPEHHOM COMM, HAOMIOJCHUE U OMHCAHHE PEe3yJAbTaTOB MPOBEACHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacChl, CO3/IaHUE MOJENeH MOJEKYI
(IrapocTep>KHEBBIX )

Baxwneimue MMpCACTAaBUTCIIN HCOPIraHNICCKUX BCIICCTB

2.1

Bo3nyx - cmecs razoB. CocraB Bo3ayxa. Kucmopom - s1eMeHT U TmpocToe
BemecTBo. Haxoxnenuwe Kuciopoma B mpupoae, (Pu3nyecKue M XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue xkucnopona. CrocoObl
MOJly4eHHUsl KUCTopoJa B Jlaboparopuu U MPOMBIIUIEHHOCTH. Kpyrosopor
Kucaopona B npupoje. O30H - aI0TponHas MoAU(UKALIUS KUCIOpoaa

2.2

TernnoBoit A3 pexT XMMHUUECKO peaKIu, TEPMOXUMUUYECKUE YPABHEHHUS], K30~ U
SHAOTEPMUYECKUE peakUMU. TOIMBO: yroib W MeETaH. 3arpsA3HEHHE BO3AYXa,
yCUJIEHHE TapHUKOBOTO 3((ekra, pazpylieHrne 030HOBOTO CII0s
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Bonopon - snemeHT M mpoctoe BemecTBO. Haxoknenue Bomoposa B MPHUPOJE,
¢bu3uvYecKkue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TMOTYYEHUSI.
Kucnors! u conu
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MonspHblili 00beM ra3oB. PacueTsl 1o XMMUYECKUM YPaBHEHUSAM

2.5

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HackienHbie
Y HEHACHIIIEHHBIE PacTBOPBL. PacTBOpUMOCTH BemIECTB B BoAe. MaccoBas A0
BEIIECTBA B pacTBope. XUMHUECKHE CBoMcTBa Boabl. OcHoBaHus. Poib
pacTBOpOB B NPHUPOJE M B KU3HU ueloBeKa. KpyroBopoT BOAbI B MPHUPOIE.
3arpsi3HEHUE MPUPOIHBIX Bo. OXpaHa U OYUCTKA MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coeaumHeHuil. Oxcuapl. Knaccuduxarus
OKCHJIOB:  cojieoOpasyronue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHble) U
HeconeoOpazyomue. Homenknarypa okcuioB. Dusmyeckue U XUMHUYECKHE




CBOMcCTBa OKCUIO0B. [TonydyeHue okcuioB

2.7

OcnoBanms. Kiaccudukanus OCHOBaHWI: IIEJTOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHMi. PU3MYECKUE U XUMHUYECKHE CBOMCTBA
ocHoBaHul. [lomydyeHne ocHOBaHUMI

2.8

Kucnorel. Knaccubukanmss xucimor. HomeHkmarypa Kucior. Pusndeckue u
XMMHYECKHE CBOMCTBA KUCHOT. Psn aktuBHocTM MetaimioB H.H. bekerosa.
[Tomy4yenue kucior

2.9

Conu. Homenkiarypa cosieil. ®PuU3HMYECKME M XUMHYECKHE CBOMCTBA COJICH.
ITony4yenue conen

2.10

I'eneTnueckas cBA3b MCXKIAY KilaCCaMHU HEOPTaHUYCCKHUX COGI[I/IHCHI/If/'I

2.11

XUMUYECKUHN IKCTIEPUMEHT: KaU€CTBEHHOE ONPE/IEIIEHNE COACPKAHUS KUCIOPO/ia
B BO3AyXe, MOJYy4YeHHE, COOMpaHHME, pacClo3HABAaHHE M HU3YyUYECHUE CBOMWCTB
KHCIIOpOJia, HAOMIOeHNE B3aMMOJACUCTBUS BEIIECTB C KUCIOPOIOM U YCJIOBUS
BO3HUKHOBEHUS U MpEKpallleHus ropeHus (moxapa), 03HaKOMIJIEHHE ¢ 00pa3iaMu
OKCHJIOB M ONHMCAHHE WX CBOICTB, IMOJIyu€HHE, COOMpaHUE, pPACIO3HABAHHUE U
U3y4eHUE CBOMCTB BoAoOpoja (ropeHue), B3auMOAECHCTBUE BOJAOPOAA C OKCHJIOM
meau (II) (Bo3aMOxkHO MCTIONIb30BaHUE BUIEOMATEPUATIOB), HAOIIOIEHHE 00pa31ioB
BEILIECTB KOJIMYECTBOM 1 MOjb, HCCIEIOBaHME OCOOEHHOCTEH pPACTBOPEHHUS
BEUIECTB C pa3jIM4YHONM pacTBOPUMOCTHIO, IPUTOTOBIEHHE PAaCTBOPOB C
OTpe/IeTICHHOW MAacCOBOW JI0JIed pacTBOPEHHOIO BEIIECTBA, B3aHMMOACHCTBHE
BOJIBI C MeTajylaMu (HaTpueM U KajbleMm) (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPUANIOB), OIpPECIEHUE PACTBOPOB KUCIOT U ILEJNOYEH C MOMOIIbIO
WHMKaTOpOB, HCCIEA0BaHUE OOpPAa3I[OB HEOPTaHHMUECKHX BEIIECTB Pa3TUYHBIX
KJIaCCOB, HAOJIOIEHNE U3MEHEHUSI OKPAaCKU MHIUKAaTOpPOB B PACTBOPAX KUCIOT U
nienoueil, nsydyenue B3aumonencTBus okcuna menu (II) ¢ pactBopom cepHoii
KHCIIOTBI, KHCJIOT C MeTalylaMH, pEakuil HeWTpalu3aluy, [OJIy4YeHHe
HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJHOTO MeTajljla IPYTUM M3 PacTBOpa
COJIM, peIIeHHEe DJKCIEPUMEHTAJIBHBIX 3a]ad 1o TeMe 'BaxkHeirme Kiacchl
HEOPraHUYeCKUX COeqUHEHUN"

[Tepnonnueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX 1eMeHTOB J[.M.
MenneneeBa. CTpoeHne aTroMoB. XuMHUUYecKas CBsi3b. OKHUCIUTENHHO-
BOCCTaHOBMTEJIbHBIE PEAKIIUU

3.1

[lepBbie MONBITKY KIacCUPUKAIMN XUMUYECKUX dieMeHTOB. [loHsTHE O rpynmax
CXOIHBIX JJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEJIbHbIE METaJUIbl, TaJOTeHbI,
WHEPTHbIE Ta3bl). DJEMEHTHI, KOTOpble 0Opa3yloT aM@OTepHbIE OKCUABI U
TUJIPOKCH/IBI

3.2

[Tepnonnueckuit 3akoH. [lepuonnueckas cucreMa XUMHYECKUX temMeHToB JI.1.
MenneneeBa. Koporkonepuonnas u mimuHHONepruonHas ¢opmsl [lepronnueckoit




cucrteMbl xumuyeckux sneMeHtoB J[.MI. MengaeneeBa. Ilepuonsl M rpymnisl.
@u3NUeCKU CMBICI TOPSAKOBOIO HOMEpa, HOMEpPOB IIEpUOJAa U TPYIIIBI
JJIEMEHTA

3.3

Crpoenue aromoB. CocraB atoMHbIX saep. M3otombl. DnexkTpoHbl. CTtpoeHue
ANIEKTPOHHBIX  000JIOUEK aroMOB TMEpBbIX 20 XUMHYECKUX DIIEMEHTOB
[Tepuoguueckoit cuctembl .M. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO
3JIEMEHTa MO ero noyioxxkenuto B [lepuonnueckoii cucreme [[.M. Mennaeneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI pajdyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpynmnamM U IEepUOJIaM.
3navyenne [lepmommueckoro 3akoHa u llepuomuueckoit CUCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl pa3BUTUsA Hayku W mnpakTuku. .M. MenueneeB - ydeHbId H
rpaxaaHuH

3.5

Xumuyeckasi cBsi3b. KoBaneHTHas (moNsipHasi W HEMONAPHAs)  CBA3b.
DIeKTPOOTPUIIATETILHOCTh XUMHUUECKHX AJIeMeHTOB. VIoHHAsI CBS3b

3.6

Crenens okucieHus. OKHCIUTEIHFHO-BOCCTAHOBUTCIILHBIC pCaKkuuru. HpOIIGCCI)I
OKHCJICHMS U BOCCTaHOBJICHUS. OKHCIIUTEIN U BOCCTAHOBHUTCIIN

3.7

XUMUYECKUN HOKCHEPUMEHT: H3Y4YeHHE 0O0paslloB BELIECTB METaUIOB U
HEMETAJJIOB, B3aMMOJEHWCTBUE THIPOKCHIA LMHKA C pacTBOpaMU KHCIOT U
LIEJI0YEH, IPOBEICHUE OIBITOB, MIUIFOCTPUPYIOIINUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBMTEJbHBIX PEAKLUI (TOPEHUE, PEAKIIMU PA3JIOKEHUS, COSIUHEHMS])

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOEHHSI OCHOBHOM
00pa3oBarenpHOM mporpaMMmsl (9 kiace)

Kon

HpOBepﬂeMLIe MNPEAMCTHBIC PE3YJIbTAaThl OCBOCHU OCHOBHOH

IIpOBEPACMOTro O6pa3OBaTeHBHOﬁ nporpaMmMbl OCHOBHOI'O 06mer0 06p330BaHI/I$I

pe3ynbrara

[To Teme: "BemniecTBo 1 XuMuueckas peakuus'"

1.1

pacKpbhIBaTh  CMBIC  OCHOBHBIX XHMHUYECKHX TIOHSTHH: pPacTBOp,
ANEKTPOJUTHL,  HEIEKTPOJIUTHI,  AIEKTPOJUTUYECKAs  JAUCCOLMAIIMS,
peakuMd HWOHHOTO OOMEHa, Karamu3aTop, XHWMHUYECKOe paBHOBECHE,
oOpaTruMblie 1 HEOOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaKIui, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBJIECHUE,
ajutoTponusi, aM(pOoTepHOCTh, XUMHUUYECKasl CBSI3b (KOBaJEHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAIUIMYECKass  peIleTKa, CIUIaBbl, CKOPOCTH
XUMHYECKON peaKinu

1.2

HIUTIOCTPUPOBATH  B3aUMOCBA3b OCHOBHBIX XHMUYCCKUX MIOHATUU H




MNPUMCHATH 5TU MMOHATHSA ITPU OITMCAaHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTAaBJIATH ypaBHeHI/ISI BHCKTpOHHTquCKOﬁ Jucconualnmn KHCIIOT,
1IeJ04eil U COJICH, MOJIHBIC U COKPAIICHHBIC YPAaBHEHHS PEAKIIUi HOHHOTO
obMeHa

1.4

pacKkpbiBaTh CYIIHOCTb  OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIuil
IIOCPEJCTBOM COCTABJIEHUS AJIEKTPOHHOTO OajaHca ITUX peaKLui

1.5

IIPOBOJUTH PACUCTHI 110 YPABHCHUIO XUMHYECKOU pe€akunu

Ilo Temam: "Hemeramnsl m ux coemudeHusa" u "MeTamwibl U HUX
coenuHeHus"

2.1

XapaKTepu3oBaTh (OMUCHIBATH) OOIME U CHenu(PUUecKne XUMHUYECKUE
CBOICTBAa TPOCTBIX U CIIOXKHBIX BEIIECTB, TOATBEPXKIas OIKUCAHUE
MpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKHUX PeaKIuil

2.2

COCTAaBJIAATh yYpaBHCHUA peaKuHﬁ, MMOATBCPIKAAOIINX CYIICCTBOBAHUC
TeHETUYECKOM CBSA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KIIACCOB
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MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOKHOCTH NPOTEKAaHUSI XUMHUYECKUX MPEBPALICHUA B pPa3IMYHBIX
YCIIOBUSIX
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CleloBaTb  IMpaBWiaM  MOJIb30BAaHHUS ~ XMMHYECKOM  IMOCYIOM |
abopaTOpHBIM  O0OpYIOBaHUEM, a TakKe IMpaBWiaM oOOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBUUM C MHCTPYKUIUSIMH TIO BBITIOJHEHUIO
1abopaTOPHBIX XMMHUYECKHX OIBITOB IO TONYYCHHI0 U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHCIIOTO ra3a)

2.5

MPOBOAMTD PEAKIINH, TOITBEPKIAIONINE KAYECTBEHHBIN COCTAB Pa3IMIHBIX
BEIIECTB: PACIIO3HABATH OIBITHBIM ITyT€M XJOPHI-, OpPOMHI-, HOTHUI-,
kapOoHaT-, Qocdar-, cummkar-, cyiabdar-, T'MIPOKCHI-UOHBI, KaTHOHBI
aMMOHMSI, MOHBl M3YYEHHBIX METAJJIOB, NPHUCYTCTBYIOIIME B BOJAHBIX
pacTBOpax HEOPraHUYECKHUX BEIECTB

ITo Teme: "Xumust u okpyxaromas cpena'

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xuMmuyeckux nonatui: ITJIK Bemecrtsa;
KOppPO3Hs METAJUIOB

3.2

HpI/IMeHSITB OCHOBHBIC onepam/m MBICHI/ITGHBHOﬁ JCATCIIPHOCTHU - aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IEHNE, CUCTEMATU3AINIO, BHISBIICHUE IPUINHHO-
CJICACTBCHHBIX CB$I3€I>1 - JI I/I3y‘-IeHI/I$[ CBOﬁCTB BCIICCTB U XHUMHUYCCKUX
peaKIuii; eCTeCTBEHHO-HAy4YHbICE METOAbl TIO3HAaHUs - HaOIIOICHHE,




HU3MEpPEHHE, MOJICTMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICICHHBIH )

[TpoBepsiembie AreMeHThI coaepskanus (9 kiacc)

Kon

[IpoBepsiemMblil 3IEMEHT COAEPHKAHUS

BemectBo u xumnueckas peakuus. [losropenue

1.1

[Tepuoguueckuii 3akoH. Ilepuonuueckas cucrema xuMuueckux snemeHToB [[.U.
MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBOWCTB
XUMUYECKHX 3JEMEHTOB TMEPBBIX TPEX TMEPUONIOB, Kallds, KaJbIUs U HUX
COCAMHECHHI B COOTBETCTBUM C IIOJIOKEHHEM »3ieMeHTOB B Ilepuommueckoi
CUCTEME U CTPOCHHEM HX aTOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XHUMHUYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUYECKOM CBsi3u. Kilaccmdukanus M HOMEHKIATypa HEOPTraHHMYECKUX
BEUIECTB (MEXAYHapoAHas W TpUBHUAJbHAs). XMMUYECKUE CBOMCTBA BEILECTB,
OTHOCSILIMXCS K  PasJIMYHBIM  KJjlacCaM  HEOPraHMYECKHX  COCAVHECHMH,
TCHETUYECKas CBA3b HEOPraHUYECKUX BEILECTB

1.3

Knaccuukamuss XuMIUYECKUX peakiuil Mo pa3IMyHbIM IpU3HAKaM (TI0 YUCITy H
COCTaBy YyYaCTBYIOIIMX B pPEaKIMH BEIIECTB, MO TemioBoMy 3ddekry, 1o
M3MEHEHHIO CTEIICHEH OKHMCIEHHSI XUMHUYECKHX AJIEMEHTOB, IO 00paTUMOCTH, 1O
YYaCTHIO KaTalln3aTopa). DK30- U SHJOTEPMUUECKHUE PEAKLIUU, TEPMOXUMHUYECKUE
ypaBHeHHUs. [IoHsATHE O CKOPOCTH XUMHUECKON peaKkLuu

1.4

[TonsiTue 00 O6paTI/IMBIX n HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsaTue o
TOMOI'CHHBIX U I'CTCPOICHHBIX PCAKIUAX. [ToHsTHE O XHUMHUYECKOM PaBHOBCCHHU.
cDa.I(TOpLI, BJIMAONIUEC Ha CKOPOCTb XHUMHYECKOH p€akuu " IOJIOKCHUC
XUMHYCCKOT'O0 paBHOBECHUSA

1.5

OKHCIUTEITbHO-BOCCTAHOBUTEIIHHEIC pcaKknuu, BHeKTpOHHHﬁ OaaHc
OKHCIIMTENHLHO-BOCCTAaHOBUTEILHOM pCeakuunu. CocrapieHue ypaBHeHHI’I
OKHCIIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKquI C HUCIOOJb30BaHHMEM  MCTOIA
QJICKTPOHHOT'O OanaHca

1.6

Teopus >MEKTPOIUTHYECKON OUCCOLMALUU. DJIEKTPOJIUTHI M HEIIEKTPOJIUTHL
Karnonsl, annoHbpl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHbIMH BUAAMH
XuUMu4eckoil csa3u. CreneHp auccouuanyuy. CUIbHBIE U claOble AIEKTPOIUTHI.
Peakiiun nonHOTO OOMEHA. YCIOBHUS MPOTEKAHUS pEaKIMii MOHHOTO OOMeEHa,
IIOJIHBIE W COKpAlllCHHbIE HOHHBIE YypaBHEHMs peakuuid. CBoWCTBa KHCIOT,
OCHOBaHMH M cojlell B CBeTe MpEACTaBICHU 00 3IeKTPOIUTUUYECKON
nucconnanuu. KauecTBeHHbIE peakiui Ha HOHBIL. [IoHATHE O TUIpONIH3e coNeit




1.7

XUMHUYECKUNA DKCIIEPUMEHT: O3HAKOMIICHME C MOJACISMHM KPUCTAJUIMYECKUX
pELIETOK HEOPraHMYECKUX BEIIECTB - METAUIOB M HEMeTauloB (rpadura u
anMasa), CJIOXKHBIX BEIIEeCTB (XJOpUAA HATpusl); HCCIeIOBaHHE 3aBHUCHUMOCTHU
CKOPOCTH XUMHUYECKOH peakIuud OT BO3JACHCTBUS PA3IUYHBIX (DaKTOPOB;
HCCIEOBAHUE  DJEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  IIpoliecca
JUCCOLMAIMU  KHUCIIOT, Ienodeil u  cojeil  (BO3MOXHO  HCIOJIb30BaHHE
BUJICOMATEpUAJIOB); IPOBEACHUE OIBITOB, WIUIOCTPUPYIOIIUX  IPU3HAKU
MPOTEKAHUS peakifii HOHHOTO oOMeHa (00pa3oBaHME OCaJKa, BBIICICHUE rasa,
o0pa3oBaHHE BOJIbI); OIBITOB, HUIIOCTPUPYIOUINX MPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBMTEJBHBIX peakUuil (TOpeHue, peakUMH Ppas3jIoKEHHs, COCAUHEHUS);
pacro3HaBaHUE€ HEOPraHWYECKUX BEIIECTB C NMOMOIIBIO Ka4eCTBEHHBIX pEaKUUN
Ha MOHBI; pEHICHUE YKCIIEPUMEHTAIbHBIX 33]1a4

Hemerannsl u nx COCAMHCHUA

2.1

OO6mass  xapakrtepuctuka rajgoreHoB. (OcCOOEHHOCTH CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHn okucieHus. Ctpoenue U GU3NYECKHUe CBOMCTBA MPOCTHIX
BEIICCTB - TajJoreHoB. XHWMHYECKHE CBOWCTBA Ha TpPUMEpPEe  XJIOpa
(B3aMMOZIEHCTBHE C METaNIlaMH, HEMETAJUIAMH, MIeJI04aMH). XJIIOPOBOIOPO.
ConsiHasi KHCJIOTa, XUMUYECKHUE CBOMCTBA, MOJyYeHHE, NMpUMeHeHue. JleiicTBue
XJIopa ¥ XJOPOBOJOPO/Ia HAa OPraHU3M 4eJOBeKa. BakHellime XJIOpUAbl U HX
HAXO0XJICHUE B TIPUPOJIC

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (u3ndecKre CBOWCTBA
MPOCTBIX BEIIECTB - KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOJU(PHUKALIMN KUCIOpOJa
u cepbl. XUMHUYeCcKHe CBOMCTBa cepbl. CepoBOIOpO], CTpoeHUE, PU3NUECKUEe U
XUMHYeckre cBoicTBa. OKCUIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB.
CepHass kucinora, (¢U3HYECKHUE W XUMHUYECKHE CBOWCTBa (0OmuMe Kak
MPEJICTaBUTENsl Kjlacca KHUCIOT M crnenuduueckue). XUMHUECKHE peakKlMH,
JIeKAIMe B OCHOBE IPOMBILIUIEHHOTO CHoco0a MOJIY4YeHHs] CEpPHON KHCIIOTHI.
[Tpumenenne. Conu cepHO KUCIIOTHI, KaYEeCTBEHHAs! PEaKIHs Ha CYIb(ar-uoH.
Haxoxnenue cepsl W ee COoeAMHEHUI B mpupone. XHUMHUYECKOE 3arpsi3HEHUe
OKpYXarolel cpelpl COCNMHEHHMSIMU cepbl (KHUCIOTHBIE IOXKIH, 3arpsi3HEHHE
BO3/1yXa U BOJJOEMOB), CIIOCOOBI €ro Mpe0TBPAILCHHS
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OO6mass xapakrepucTtuka »sineMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUSA
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, pacCIpOCTpaHEHHUE B NPUPOJE,
¢usnyeckre U XuMU4eckue cBoiictBa. Kpyropopor azora B mpupone. AMMHAK,
ero (u3nyeckue M XMMUYECKHE CBOWMCTBa, MojydeHue U mnpumenenue. Conu
aMMOHMUSI, UX (U3NYECKHE U XMMHYECKUE CBOMCTBA, MpuMeHeHune. KauecTBenHas
peakuus Ha MOHBI aMMOHHUSA. A30THas KHCIIOTa, €€ MoJy4deHue, GpU3ndeckue u
XUMUYECKHEe CBOMCTBa (OOIME Kak TPENCTAaBUTENS Kiacca KHUCIOT U
cnenuduaeckue). Mcmonp3oBaHne HHUTPATOB U COJEH aMMOHHUS B KadyeCTBE
MUHEPAJIbHBIX YI0OpeHHil. XUMHYECKOe 3arpsi3HEHUE OKpYXarollel Ccpesl




COCANHCHUAMMN as30Ta (KI/ICJIOTHBIG AOXKIU, 3arpsA3HCHHUC BO3AYyXad, IMMOYBBI U
BOZIOEMOB)
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docdop, amtorponHbie Momudukanuu Gocdopa, PUINIECKUE U XUMUYICCKUE
croiictBa. Okcun ¢dochopa (V) um docdopHas kucinora, Qu3MIecKue u
XUMHYECKHE CBOWCTBA, moiydeHwe. Mcmonp3oBanue (ocharoB B KadecTBe
MUHEPaIbHBIX YT0OpEeHUH

2.5

OOmast xapaktepucTuka 37MeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
arOMOB,  XapakKTepHbIC  CTCNEHH  OKHUCICHUS.  YIIEpOH,  aJUIOTPOITHBIC
Moau(UKALMK, PAcpOCTPAHEHUE B TNPUPOAC, (U3NYECKUE M XUMHYCCKHE
cBoiicTBa. Ancopouus. KpyroBopor ymiepona B npupone. OKcuabl yriepona, ux
¢dusnveckne W XHMHUYECKHE CBOWCTBA, JICHCTBHE HA JKHUBBIC OpPraHHU3MBI,
MOJyYCHUE M MPHUMEHEHHE. JKOJOTHUYECKUE MPOOJIEMBbI, CBSI3aHHBIC C OKCHIOM
yrnepona (IV); rumore3a m1o0anbHOrO MOTEIUICHUS KIMMATa; MapHUKOBBIN
a¢dekt. YroapHas KHCIIOTa B €€ COJIU, X (PU3MUECKHE U XMMHYECKHE CBOMCTBA,
nojyuyeHHue U mnpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAMIIUHE, IIPOMBIIIJICHHOCTH U CEIILCKOM
X035IMCTBE

2.6

[lepBoHauanpHble MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriepona (MeTaH, 3TaH, OSTWIEH, aleTWIEH, 3TaHOJ, IIMIEPHH, YKCyCHas
kucnora). Mx cocraB u xumuyeckoe crpoeHue. [lonstue o Ouosornyecku
BaXXHBIX BEILIECTBAX: XKHUpax, OesKax, yIIeBoJaxX - U UX POJIM B KU3HU YEJIOBEKA.
MarepuanabHOE €JUHCTBO OPraHUYECKUX U HEOPIraHUYECKUX COEAMHEHUM

2.7

Kpemuuii, ero ¢pusnueckre 1 XMMHUECKHE CBOWCTBA, MTOJIyYEHUE U IPUMEHEHHE.
Coenunenus kpeMHus B npupoje. OOume npeacTaBieHus] 00 OKCUIE KPEeMHHUS
(IV) u xpemuueBoit kucnore. CUIIMKAThl, UX HCIOIb30BaHUE B OBITY, MEJUIIMHE,
IIPOMBILIEHHOCTH. BaxkHelne cTpouTenbHbIE MaTepuabl: KEpaMUKa, CTEKJIO,
LEeMeHT, OeToH, kene300eToH. [IpoOiembl 06€30MacHOrO  HCHOJIb30BAHUS
CTPOUTENIBHBIX MaT€pUaJIOB B IOBCEIHEBHOM JKU3HU

2.8

XUMHUECKUN SKCHEPUMEHT: H3ydeHue oOpa3loB HEOPraHWYECKHX BEIECTB,
CBOWCTB COJITHOM KHCIIOTBHI; NPOBEICHUE KAaYECTBEHHBIX PEAKLUH Ha XJIOPHI-
HMOHbl M HaONIO/leHHe TMPHU3HAKOB MX MPOTEKAHUS; OIbITHI, OTpPAXKAIOLIUE
¢u3nyeckre U XMMHUYECKHE CBOMCTBA T'aJIOTEHOB U UX COEIMHEHUI (BO3MOXKHO
WCIOJIb30BaHUE BUJEOMATEpHANIOB); O3HAKOMJIEHHE C 00pasliaMH XJIOPHUIOB
(ramoreHuI0B); O3HAKOMJICHHE C o00pas3liaMu Ccepbl M €€ COCIUHCHHSIMU
(BOBMOXKHO ~ HCIIONIb30BAaHUE  BHUIEOMAarepHalioB); HAOJIOAEHHE  Ipolecca
oOyrMBaHMs caxapa IOJ JEeWCTBUEM KOHIIEHTPUPOBAHHON CEpPHOM KHUCIIOTHI;
U3yYCHHE XMMHYECKHUX CBOWCTB pa30aBICHHON CEpHOM KHUCIIOTHI, MPOBEAECHUE
KAaueCTBEHHON peakiuu Ha Cyabpar-uoH U HaOMIOJeHHe IpHU3HaKa ee
MPOTEKAHUs; O3HAKOMJICHHE ¢ (PM3NYECKMMM CBOMCTBaMH a30Ta, Gochopa u ux
COeMHEHUI (BO3MOXKHO HCIIOJIb30BaHME BHUJIEOMATE€pHaJIOB), oOpa3lamu




a30THBIX U (PocopHBIX yIOOpeHuii; moaydeHne, coOupaHue, pacro3HaBaHUE U
M3y4YeHUE CBOICTB aMMMaka; IPOBEICHHUE KauyeCTBEHHBIX pPEaklUUil Ha HOH
aMMOoHUs W (ocdar-uOH W U3YYCHHE TPU3HAKOB HMX  IPOTCKAHUS,
B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTBHI C MEIbIO (BO3MOXKHO
WCIIONIb30BAaHUE BUJICOMATEPHAIIOB); HM3y4ye€HHE MOJENeH KPHUCTALIHYCCKUX
pemeTok anMasa, rpadura, GymuiepeHa; 03HaKOMJICHHE ¢ TIPOIIECCOM aJcopOIun
PaCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHMBOrasa;
MoJTydyeHue, cooupanue, pacrlo3HaBaHUe U M3YUYCHHE CBOMCTB YITIEKHCIIOTO ra3a;
MIPOBEJICHUE KaYeCTBEHHBIX PEaKIUil HAa KapOOHAT- U CHIIMKAT-UOHBI U HU3YYCHHE
MPU3HAKOB MX TNPOTEKAaHUs; O3HAKOMIICHHE C TMPOAYKIMEH CHIMKAaTHOU
MPOMBIIICHHOCTH; PELICHUE SKCIIEPUMEHTAbHbBIX 33/1a4 1o Teme "BakHenue
HEMETaJUIhl M UX COeTMHEeHUS "

Metamisl 1 BX COCAMHCHUA

3.1

OO0mas xapakTepuCTHKa XUMUYECKUX DJIEMEHTOB - METAJUIOB Ha OCHOBaHUM HMX
nonokeHuss B Ilepuoguueckoir cucremMe XuMH4Yeckux anemeHToB  J[M.
MenpeneeBa u crpoenust aromMoB. CTpoeHue MeTajioB. MeTauuyeckas CBsA3b U
METa/NIMYeCKasi  KPUCTAJUNIMYECKass  peleTKa.  JJIEKTPOXUMHUYECKUH sl
HaNpPsDKEHUN METAIITIOB

3.2

dusnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue crnocoObl MOIyYeHUs
MeTayuioB. [loHATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposun. CriaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) M UX MPUMCHECHHE B
OBITY ¥ IPOMBIIUIEHHOCTH

3.3

[lenounbie MeTamibl: mojiokeHWe B Ilepuogudeckoil cucTeMe XHUMHYECKUX
anemeHntoB JI.MI. MeHpeneeBa; CTpOEHHME MX aTOMOB; HAXOXKJICHHE B IMPHUPOJE.
duznyeckue U XUMUYECKHEe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBI Harpusd U Kanus. lIpruMeHeHue IIeNOYHbIX METaNIoB U HX
COCIMHEHU N

3.4

[IlemouHo3zemMenbHbIE  METAJIbl  MarHuii W KajJblUW:  TIOJOKEHHE B
[Tepuoguueckon cucreMe xumuyeckux aemeHtoB .M. Menneneesa; ctpoenue
HMX aTOMOB; HaxoXJeHue B npupone. Pu3MYeCcKHe U XUMHUUYECKHE CBOMCTBA
MarHusk ¥ Kanblus. Baxkselimme coequHeHUS KaibIUs (OKCHI, THIPOKCH],
conu). JKecTKOCTh BOABI U CIIOCOOBI €€ YCTpaHeHUs

3.5

ATIOMUHMI: TIONOKCHHUE B HCpHO,Z[H‘lCCKOfI CUCTEMEC XHUMHUYCCKHUX JJICMCHTOB
I[I/I MCH,Z[CHCCBa; CTPOCHHUC aTOMa; HaAXOXICHUC B IIPUPOAC. dusznueckue u
XUMHUYECKHE CBOMCTBA aJIlOMUHUS. AM(I)OTepHBIe CBOMCTBa OKCHJIa U rHapoKCHuIa
AJIFOMHUHHUA

3.6

XKeneszo: nonoxenue B Ilepuoanueckoit cucteme XuMH4eckux snemeHToB J[.U.
MenpneneeBa; CTpOEHHE aroma; HaxoxiaeHue B npupoae. Dusnueckue u
XUMHYECKHe CBOWCTBa kene3za. Okcuiwl, THApokcuasl u conu xkeneza (II) u




xenesa (I1I), ux cocras, cBOMCTBA U MOJIy4EeHHE

3.7 XUMHUYECKUN KCIEPUMEHT: O3HAKOMJICHHE ¢ 00pas3laMHM METasIOB U CIUIABOB,
uX (U3NYECKUMH CBOWCTBAMHU; HU3yYCHHE PpE3yIbTaTOB KOPPO3UH METAJIOB
(BO3MOYKHO MCHOJIb30BaHHE BHUEOMATEPUAIIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS
OKcHMJa KajblMig M HAarTpus ¢  BOAOHM  (BO3MOKHO  HCIOJIB30BaHHUE
BUJIEOMAaTEepUasoOB); MUCCIEIOBAHUE CBOICTB >KECTKOM BOBI; IMpoliecca TOPEeHUs
xKele3a B KUCIopoJie (BO3MOXKHO MCIIOJIb30BaHUE BUJIEOMATEpUasIoB); IPU3HAKOB
MIPOTEKAHUsl KAYECTBEHHBIX PEaKUUi Ha MOHBI (MarHus, KaJblUs, aJIOMUHUS,
nunka, skeneza (II) m xenmeza (III), memu (II); HaGmromeHWe W ONMUCAHUE
MPOLIECCOB OKpAlllMBaHUsl IJIJaMEHHM HWOHAMU HaTpus, Kalluid M KaJlbLUA
(BO3MOXXHO HCIOJB30BAaHUE BHUICOMATEPHAIIOB); HCCIEAOBAaHHE aM(OTEPHBIX
CBOMCTB  THMIAPOKCHJIA aJTIOMMHHS W  THAPOKCHAA  I[MHKA;  pELICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe "BakHeiiie MeTaibl U UX COeIMHEHUS "

4 XHMHS M OKpY’KaroIas cpena

4.1 HoBble marepuansl u TexHosnoruu. BemiectBa m marepuasnbl B IIOBCEIHEBHOU
JKA3HU 4enoBeKa. XUMHS U 310pOBbe. be3omacHoe HCIOJb30BaHUE BELIECTB U
XUMHUYECKHX peakiuil B ObITy. llepBas momouis mpu XUMHUYECKUX OXOTax H
OTpPaBJIEHUSX

4.2 OCHOBBI 3KOJIOTHYECKOM TPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE OKpPYKarollei
cpenbl [IJIK. Ponk XuMuM B peIICHHHM SKOJIOTHMUYECKUX MpobieM. [IpupomHbie
WCTOYHUKHU YITIEBOAOPONOB (Yrojib, MPHUPOAHBIA Ta3, HE(PTh), MPOAYKTHl HX
nepepaboTKH, UX POJb B ObITY U IPOMBIIIIIEHHOCTH

4.3 XUMHUECKUH SKCIIEPUMEHT: M3yuyeHHe 00pa3loB MaTrepHajoB (CTEKJIO, CIUIABBI
METaJJIOB, OJIMMEPHBIE MarepHabl)

Jlns mpoBeieHUs] OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa Mo xumuu (nanee - OI'D mo
XUMHH) HCHOJIb3YyeTcs MNepedeHb (KoaudukaTop) HpoBepseMbIX TpeOOBaHUI K pe3yiabTraram
OCBOEHHMSI OCHOBHOH 00pa3oBaTeslIbHOM IpOrpaMMbl OCHOBHOTO 00IEro o0pa3oBaHUs U
AIIEMEHTOB COAEPKAHUS.

[Tposepsiembie Ha OI'D 1o xumuu TpeOOBaHUS
K pe3yibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTebHOM MporpaMmbl
OCHOBHOTO O0IIIeT0 00pa3oBaHUs

Kon [TpoBepsiembie TpeOOBaHUS K MIPEIMETHBIM pe3ylibTaTaM 0a30BOro YpOBHS
MPOBEPSIEMOTO | OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMBbI OCHOBHOTO OOIIIETo
TpeOoBaHUS oOpa3zoBanust Ha ocHoBe PI'OC

1 IIpencrasnenue:




1.1

O TIO3HABAEMOCTH SIBIICHUH MOpPUPOABI, IOHMMAaHHE OOBEKTUBHOM
3HaUMMOCTH OCHOB XHUMHYECKOW HAayKh Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMs, KOMIIOHEHTa OOIIeld KyIbTypbl U  IPaKTHYECKOH
NESITEeIbHOCTH  4YEJIOBEKAa B  YCIOBUSIX COBPEMEHHOIO  OOLIECTBA;
[IOHUMaHUE MECTa XUMHUHU CPEAU IPYIrUX €CTCCTBEHHBIX HAYK

1.2

O HAy4YHBIX METOAAxX IIO3HAHHA, B TOM YHUCIIC OSKCICPHUMCHTAJIBHBIX U
TECOPECTHYCCKUX METOAAX NCCICA0OBAaHUA BEIICCTB U U3YUYCHUSA XUMHUYCCKUX
peaKHHﬁ; YMCHHUE HCIIOJB30BAaTh MOACIMU JIA 00BsICHEHUS CTPOCHHA
dTOMOB U MOJICKYII

1.3

0 cdepax mnpodeccHoHaTbHON ACATENBHOCTH, CBS3aHHBIX C XHUMHEH W
COBPEMCHHBIMU  TEXHOJIOTHSIMH, OCHOBaHHBIMH HAa  JOCTH)KECHHSX
XUMHAYECKON HAYKH, YTO IMO3BOJIUT OOYYArOIIUMCS pacCMaTpUBaTh XHUMHUIO
Kak cepy cBoeil Oyayieir npodeccCuoHaNbHOM NEATENILHOCTUH U CleTaTh
OCO3HAHHBIN BHIOOP XMUMUHU KaK MPOPHIBHOTO IpeaMETa IPpU Iepexojie Ha
YPOBEHB CPEIHEro 00111er0o 00pa30BaHUs

Bnanenue CHCTEeMOH XMMHYECKUX 3HAHUH U YMCHUC IMPUMCHATHL CUCTCMY
XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

2.1

BaXHEHIIME XUMUYECKUE TMOHATHS: XHUMHUECKHH JIIEMEHT, aroM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOIHAs H
HEOJHOPOJHASI CMEChb, OTHOCUTENIbHbIE aTOMHAasl U MOJIEKYIIpHas MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAST Macca, MOJISIPHBI 00BEM, OKCHI,
KHCJIOTA, OCHOBAaHHE, COJIb (CpemHsisl), XMMHUUYECKas PEeaKIus, pPeakinu
COCIUHECHUS, pEaKIUU PA3JIOKEHUsS, PEaKIHH 3aMEIICHUS, pPeaKIuu
oOMeHa, TeroBoi dPPeKT peakinu, SK30- U IHIOTEPMUIECKHUE PEAKIIUH,
pacTBOp, MaccoBas 10l XUMUYECKOTO DIIEMEHTa B COeAMHEHUH, MAacCOBast
707l U TIPOIICHTHAs KOHIIEHTpAllMs BEIIeCTBa B PacTBOpE, SAPO aroma,
SNIEKTPOHHBIA  CIIOM  aToma, aroMHas oOpOWTalb, paguyc aroma,
BaJICHTHOCT, CTETCHb OKHCIICHUS, XHUMHYECKast CBSI3b,
QJICKTPOOTPULATCIBHOCTD, IMOJIApHAadA W HCIOJApHAA KOBAJCHTHAsA CBA3b,
HOHHAadA CBA3b, MCTANIMYECKAsd CBA3b, KpPUCTAUIMYCCKAsA PCUHICTKA
(aromHasi, MOHHAs, METAJUTMYECKAsi, MOJICKYJISIpHAs), MOH, KaTUOH, aHUOH,
AIIEKTPOJIUT ¥ HEITCKTPOIUT, SIECKTPOIUTHISCKAS TUCCOIUAINS, PEAKIIHH
WOHHOTO  OOMEHa,  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH,
OKUCIIUTEIh W BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBJICHHE,
ANIEKTPONU3, XHUMHUYECKOE paBHOBECHE, OOpaTUMble W HEoOpaTHUMbIe
peakiuu, CKOpOCTh XUMHUYECKOH peakiuu, karanuzatop, [1JIK, kopposus
METaJIJIOB, CIIJIABBI

2.2

OCHOBOITIOJIATAIOLIME 3aKOHBl XUMHUHU: 3aKOH COXPAaHEHUS  MAaccChl,
nepuoanyeckui 3axkoH JI.JI. MeHnneneeBa, 3aKOH IOCTOSHCTBAa COCTaBa,
3aKOH ABOTapo
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TEOPUU XUMUU: aTOMHO-MOJIEKYJIIpHAs TEOpHsl, Teopus
WIEKTPOIUTUIECKON TUCCOLUALUN

Brnanenue ocHOBaMu XMMHUYECKOW IPaMOTHOCTH, BKJIFOUAFOLIEH

3.1

YMEHHE MPaBUIBLHO HMCIIOJIb30BATh M3YUEHHBIE BEIIECTBA U MaTepuaisl (B
TOM 4YHCIIe MUHEpajbHbIe YyI0OpEHUs, METAJIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU MPUPOIHBIX UCTOYHUKOB YITIEBOAOPOAOB (YIIsl, IPUPOIHOTO
rasza, He()TH) B OBITY, CEJILCKOM XO3SICTBE, Ha TPOU3BOJCTBE U TOHUMAaHHE
3HAUEHUs JKUPOB, OEJKOB, YINIEBOAOB JIsi OPraHW3Ma YEJIOBEKa; YMEHHE
IIPOTHO3UPOBATh BIMUSHUE BEIIECTB M XUMHUYECKHX IIPOLECCOB HA
OpraHu3M Y€JIOBEKa U OKPYKAIOUIYI0 IPUPOJIHYIO CpENyY

3.2

YMEHHE WHTETPUPOBATh XUMHUYECKUE 3HAHUA CO 3HAHUSIMH JPYTUX
Y4eOHBIX TIPEIMETOB

3.3

HaJU4ue OnbITa padoThl C pa3jIMYHBIMM HUCTOYHHKAMU HHQOpPMALMUU IO
XUMUM  (HaydyHass W HAy4yHO-NOMYJsipHas JIMTeparypa, CJOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC OOBEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BCUICCTBAX, MHX
MNpEeBpalICHUAX U IMMPAKTUYCCKOM NPUMCHCHHU U YMCHHEC HCIIOJIB30BAaTh €€
AJId pCUICHU A yqe6HO-H03HaBaT€HBHBIX 3aaa4d

Bnagenue ocHOBaMM MOHATUHHOrO amnmapara U CHMBOJIMYECKOTO S3bIKa
XMMHUU JUIS COCTaBJICHUS (POpPMYIT HEOPraHMYECKUX BEIIECTB, YPaBHEHHM
XUMHUYECKHX peakiuii; ocHoBaMu xumuueckoi HomeHkiatypsl (IUPAC u
TPUBUAIBHON)

YMeHue OOBICHATH CBsI3b MOJIOKEHUS dnemeHTa B [lepuoanueckoii
CUCTEME C YMCIIOBBIMU XapaKTEPUCTUKAMU CTPOECHHS] aTOMOB XMMHUYECKHUX
JJMIEMEHTOB (COCTaB W 3apsj sjapa, oOOIIee YHCIO JJIEKTPOHOB),
pacrnpeneieHueM JJIEKTPOHOB 110 SHEPreTHYECKHMM YPOBHSIM aTOMOB
NIEPBBIX TPEX NEPUOAOB, KaIHs U KaJIbLUs

[IpencraBienue 0 NEPUOAMYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHX
AJIEMEHTOB (paguyc aroma, O3JIeKTPOOTPULIATENIbHOCTh), NPOCTBIX H
CJIOXKHBIX BCHICCTB OT IIOJIOXKCHUA DJIIEMEHTOB B Hepnozmqecxoﬁ CHUCTEMCEC
(B MasIbIX Mepuo/iax M IIABHBIX MOATPYIIAX) U AJIEKTPOHHOIO CTPOEHUS
aToMa

YMmenue kinaccuuuupoBars:

7.1

XUMHNYECKHUE DJIEMCHTHI

7.2

HCOPraHNYCCKHUEC BCUICCTBA




7.3

XUMHNYCCKUC PCAKIIUU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUECKHUX 3JIEMEHTOB, 3apsijl HOHA

8.2 BHUJ, XUMHYECKOM CBS3M W THUI KPUCTAUIMYECKOW CTPYKTYpHl B
COETMHEHUSIX

8.3 XapakTep Cpe/ibl B BOIAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (PU3NUECKUE U XUMUYECKUE CBOMCTBA!

9.1 MPOCTHIX BEIICCTB (KHCIOPOI, 030H, BOAOPO, TpaduT, aiMas, KPeMHHUH,
a3ort, ¢ocdop, cepa, XJIop, HATPHA, KM, MATHUN, KaJIbIHA, AJTFOMHAHHAMN,
KEIe30)

9.2 CJIOKHBIX BEUIECTB, B TOM YHCII€ UX BOJHBIX PacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJZIOPOJI, CEPOBOIOPOA, OKCHABI M THAPOKCHABI MeTaiwioB [ - IIA
rpynm, antomunus, meau (1), uunka, xenesa (I u II), okcuasl yrnepoaa
(IT u 1IV), xpemnus (IV), azora u docdopa (Il u V), ceper (IV u VI),
CEepHHUCTasi, CepHas, a3zoTucras, a3oTHas, QocdopHas, yroibHas,
KpeMHHUEBasi KUCIO0Ta M UX COJIH)

93 MIPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
WX COCTaBa U CTPOEHUS, MPUMEHEHHUE BEIIEeCTB B 3aBUCUMOCTH OT HX
CBOMCTB, BO3MOXXHOCTh TIPOTEKaHHsS XWMHUYECKHUX TpEBpallleHuid B
Pa3IMYHBIX YCIOBUIX

10 YMeHUE COCTaBIATh MOJEKYISAPHbIE U HOHHBIE YPaBHEHUS PEaKIuii, B TOM
qHCle:

10.1 peaxiiii HOoHHOro oOMeHa

10.2 OKHCITUTEIHFHO-BOCCTAHOBHUTEIIBHBIX PEAKITUI

10.3 WUTIOCTPUPYIOMINX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KIJIACCOB (TPYIIM)
HEOPTaHWYECKHUX BEIICCTB

10.4 MOATBEPKIAONINX TeHETUYECKYIO B3aUMOCBSI3b MEXK1Yy HUMH

11 YMeHue BIYUCIATh (IPOBOIUTH PACUEThl):

1.1 OTHOCUTEIIBHYIO MOJIEKYISIPHYIO ¥ MOJIIPHYIO MAacChl BEILIECTB, MaCCOBYIO
JTOJTF0 XUMHUYECKOTO JIEMEHTA B COSMHEHUH

11.2 MAacCCOBYIO JIOJIO BELIECTBA B PaCTBOPE,




11.3

KOJIMYCCTBO BCIICCTBA U €r0 MacCcCy, 00BbeM ra3on

11.4

10 YPAaBHEHUSM XUMHUYECKUX PEAKIUN U HAXOAUTH KOJIUYECTBO BEIIECTBA,
00bEM M MacCy peareHTOB WM IPOJYKTOB PEaKIHU

12

Bnanenue (3HaHWe OCHOB):

12.1

OCHOBHBIMHM METOJIaMU HAy4HOTO I03HaHUs (HAONIOEHHE, WU3MEpEHHE,
SKCIEPUMEHT, MOJEIMPOBAHKE) NMPU H3YYCHHH BEUIECTB M XUMHUYECKHUX
SBJIEHUH; yMeHuEe Cc(hHOpPMYIUpOBaTh MPOOIEMYy W MPEIIOKHUTH MYyTH €€
pelieHus

12.2

0e30macHoOil paboThl ¢ XUMHUYECKUMH BEIICCTBAMU, XUMUYECKOW MOCYI0H
1 1a00paTopHBIM 000PYIOBaHHEM

12.3

npaBujiaMu 0€301acHOTO OOpaIeHusl ¢ BEIIECTBAMH, WCIIOJIb3yeMbIMU B
MOBCEHCBHOM JKM3HU, NPaBUIAMU TOBEIACHUS B MEISIX COCPEIKCHUS
30POBbSI M OKpYXKAloIIeld TNPUPOTHOW Cpenbl; IOHUMaHUE Bpeia
(omacHOCTH) BO3/ICHCTBHS HA JKUBBIC OPTaHU3MBI ONPECIICHHBIX BEIIECTB,
Croco0OB YMEHBIICHHUS U MPEIOTBPAILCHHSI UX BPEITHOTO BO3ICHCTBHS

13

Hanuuue IMPAKTHYCCKUX HAaBbIKOB INNIAHUPOBAHUSA U OCYHICCTBIICHUA
CICAYHOINX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

W3yYeHHE W ONMHCaHWe (DPU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(GU3MYeCKUMHU M XMMUYECKMMHU SIBICHUSIMH; OIBITHI, WILIOCTPUPYIOIIUE
MPU3HAKH MTPOTEKAHUS XUMUUECKUX peaKIUii

13.2

U3yYeHHE CIIOCOO0B pa3zeeH s cMecel

13.3

MOJIy4E€HUE KHCIOpPOJa U M3YyYCHHE €T0 CBOMCTB; IIOJYyYEHHE BOLOpOJA U
U3Y4EHUE €ro CBOWCTB; IOIYYEHHE YIVIEKHCIIOTO Ta3a M HM3Y4YCHHE €ro
CBOMCTB; ITOJIy4EHUE aMMHUAKA U U3Yy4EHHUE €T0 CBOMCTB

13.4

IIPUTOTOBJIEHHE  pPAacTBOPOB €  ONpPEAEIIEHHOM  MAacCOBOM  JI0JIEH
pPacTBOPEHHOI'0 BELIECTBA

13.5

IPUMEHEHHE HMHIUKATOpOB (JJakMyca, METHJIopaHka U (eHondranenHa)
JUISL OIIPEIEIIEHNUS XapaKTepa Cpeibl B pacTBOpax KUCIOT U IIEI04Yel

13.6

HCCJIEOBAHNUE U ONMCAHUE CBOWCTB HEOPTaHUYECKUX BEIIECTB PA3INYHBIX
KJIACCOB; M3Y4YEHHE B3aUMOJCICTBUS KHUCIOT C METajulaMH, OKCHJIaMU
METaJUIOB, PACTBOPUMBIMH W HEPACTBOPUMBIMHU OCHOBAHHSIMHU, COJISIMU;
MOJTyY€HUE HEPACTBOPUMBIX OCHOBAaHUH; BBITECHEHHE OJHOIO MeTajula
IpyTUM U3 PacTBOpa COJM; HCCIEAOBaHHE aM(pOTEPHBIX CBOMCTB
TUIPOKCHJIOB JIFOMMHHUS U IIUHKA

13.7

pCHICHUC OJBKCIICPUMCHTAJIBHBIX 3ada4 II0 TeMaM: "OCHOBHBIC KJIACChI




HEOPraHUYeCKUX COeAMHEHUI"; "JNeKTpoauTuyeckas Auccouuanus';
"BaskHeHIIne HeMeTa bl M UX coenuHenus'; "BaxkHelme MeTajibl ¥ UX

coenuHeHus"

13.8 XUMHUYECKHUE HKCIIEPUMEHTHI, WJUIFOCTPUPYIOLIUE NPU3HAKH IIPOTECKAHMS
peakuuii HOHHOro OOMEHa; Ka4eCTBEHHbIEC PEAKIIUU Ha MPUCYTCTBYIOINE B
BOJIHBIX PACTBOPAX MOHBI: XJOPHUI-, OpOMUI-, HOTUI-, CyIbdart-, hocdar-,
KapOOHaT-, CHJIMKAaT-aHUOHBI, TUJIPOKCUI-UOHBI, KAaTHOHBI aMMOHHUS,
MarHus, Kajbllds, aJIOMUHUA, kene3a (2+) um kemesa (3+), meau (2+),
LMHKa

14 YMeHue:

14.1 NPEACTAaBIATh  PE3yIbTaTbl  AKCIEPUMEHTa B (GOpMe  BBIBOJOB,
J0Ka3aTeNnbCTB, TrpaukoB ¥ TaOMWI] W BBIABIATH OMIIUPUYECCKHE
3aKOHOMEPHOCTHU

14.2 YCTaHaBJIMBaTh CBA3M MEXJIYy pEaJbHO HAONIOJaeMbIMU XUMUYECKUMU
SBJICHUSIMU U TIPOLECCaMH, HMPOUCXOJAIIMMU B MaKpo- U MHKPOMHDE,
OOBSCHATH MPUYNHBI MHOTOOOPa3Hs BEIIECTB

[lepeueHsb 371€MEHTOB COAEpPKAHMSL, IPOBEPSEMBIX HA OCHOBHOM
roCyIapCTBEHHOM 3K3aMEHE 0 XUMHUHU
Kon [TpoBepsiemMblii SIEMEHT COEeP KAHUS
1 [TepBoHayanbHbIE XUMUYECKHE TTOHSATHS

1.1 UucTteie BemecTBa u cMecu. CriocoObl pa3aesieHus cMecein

1.2 ATOMBI M MOJEKYIbl. XHUMHUYECKHE dSIeMeHTbl. CHMBOJBI XUMHUYECKUX
251eMeHTOB. [IpocThIe U CI0XKHBIE BEIIECTBA.

1.3 Xumudeckas ¢popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX A1eMeHTOB. CTeneHb
OKHCJICHUS

1.4 3aKkoH TOCTOSHCTBAa cocTaBa BemlecTB. OTHocHUTeNnbHAash aToMHas Macca.
OTHOCuTENbHAS MOJIEKYIIsIpHas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUU

1.5 KomuuectBo BemectBa. Momb. MonsipHas macca. MomsipHblii 00BEM Ta30B.
B3auMocBsI3b KOJIMUECTBA, MACChI M YKCIIa CTPYKTYPHBIX €IMHMUI] BEIIECTBA

1.6 dusnyueckue U XMMHYECKHE SIBJIICHHs. XHMHUYECKass PeaklHs W €€ IpPU3HAKU.

3aKOH COXpaHEHUS MacChl BEIIECTB. XUMUYECKUE YPaBHEHUS




Ilepnonnueckuii 3axoH u Ilepuonnueckas cucreMa XUMUYECKUX IeMeHTOB J[ .M.
MenneneeBa. CTpoeHHe aTOMOB

2.1

IIepunonnueckuil 3akoH. [lepuonnueckas cucreMa XUMHUYECKUX IeMeHTOB [I.M.
MenpneneeBa. Ilepuoasl u rpynmnsl. @U3NYECKUN CMBICT IOPAIKOBOIO HOMEpA,
HOMEPOB II€pUO/Ia U IPYIIIBI JIEMEHTA

2.2

Crpoenue aromoB. CocraB atoMHbIX saep. M3oronel. DnexTponbl. CtpoeHue
ANMEKTPOHHBIX  000JOYeK aroMoB HepBbIX 20 XHWMHYECKHX JJIEMEHTOB
IIepunonnueckoit cucremsl [I.1. Menneneesa
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3aKOHOM€pHOCTI/I B M3MCHCHHUHM CBOMCTB XHMHYECKHX 3JIEMCHTOB MEPBLIX TPCX
nepuoaoB, Kajaud, KajlbLusd (pa;[Hyca aTOMOB, DJJICKTPOOTPULATCIILHOCTH,
METAINIMYCCKUX U HEMECTAJNIMYCCKUX CBOﬁCTB) u ux COCI[I/IHCHI/Iﬁ B COOTBCTCTBHUU
C ITOJIOKCHHUEM 3JICMCHTOB B Hepnozmqecxoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

Crtpoenue BeriecTna

3.1

Xumuueckass CBsi3b. KoBanmeHTHas (TojisipHass MW HEMOJSpHAss)  CBS3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMHYECKUX JJIEMEHTOB. HNonnas CBS3b.
Merannuueckas CBSI3b

3.2

Tunbl KPUCTAJULIMYCCKUX  PCIHICTOK (aTOMHaﬂ, HOHHaAas, MeTaJ’IJ’II/I‘leCKaH),
3aBHUCHUMOCThL CBOMCTB BEIlleCTBA OT THUIA KpHCT&J’IJ’IH‘ICCKOﬁ PCUICTKU W BHJA
XHUMHYECKON CBSI3HU

Baxwneiimue MMPEACTAaBUTCIIMN HCOPTraHUYCCKUX BCIICCTB. Hemerannel u wux
coequHEHMs1. MeTaibl U UX COeIUHEHUS

4.1

Knaccudukanus U HOMEHKIATypa HEOPraHMYECKHX COCIUHEHUH: OKCHIOB
(coneoOpazyromue: OCHOBHBIE, KHCIIOTHEIE, amdoTepHbIe) u
HeconeoOpa3yrolire; OCHOBaHHWM (IEJOYM U HEpPacTBOPUMbBIE OCHOBAHUSA);
KHCIOT  (KUCTIOpOJCOAepKaKue U  OeCKUCIOPOIHBIE, OIHOOCHOBHBIE W
MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCTIBIX )

4.2

dusnyecknue 1 XUMUYECKUE CBOWCTBA IIPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOAA,
XJIopa, KUCI0PO/a, cephl, a30Ta, hocdopa, yrepoia, KpeMHHS

4.3

duznyeckue M XUMHYECKHE CBOMCTBa IMPOCTHIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpus, KaJiid, MarHous U KaJlbIWs, aJJFOMHUHH:, KCIIC3a. BHGKTPOXI/IMI/I‘ICCKI/Iﬁ
paa HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

dusnuecKkne U XUMHUYECKHE CBOMCTBAa BOIOPOAHBIX COCIWHEHWM HEMETaJIIOB:
XJIOPOBOZOPO/Ia, CEPOBOAOPO/IA, aMMHUAKA

4.5

dusnyueckue 1 XUMUIECKHUE CBOMCTBA OKCHI0B HeMeTauioB: cepol (IV, VI), azora
11, 1V, V), dochopa (III, V), ymepona (II, 1V), kpemuus (IV). Ilonyuenue




OKCH 0B HEMCTAJIJIOB

4.6

Xumuueckue cBoicTBa okcunoB: MetaiioB IA - IIIA rpynmn, nunka, meau (II) u
xenesa (11, IIT). ITonydyenue okcui0B METaIOB

4.7

XUMHYecKre CBOMCTBA OCHOBAaHMN M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMeEpe
THIPOKCH/IOB  QIOMHMHUS, JKene3a, nuHKa). llomyueHne oOcHOBaHWH u
aM(OTEpHBIX TUAPOKCUIOB

4.8

OO0mue XUMUYECKHEe CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEpOBOIAOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOM, (ocdopHOH, KpeMHHEBOH, yrosbHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M A30THOM KHUCIOT.
[Tomy4yenue kucior

4.9

OO6mue xumMuyeckue cBoicTa cpennux coneit. [lomydenne coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacCilo3HaBaHHWC BOAOpPOAd, KHUCIIOPpOAd, aAMMMHAKA,
YITICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[lomyuenne aMMuaka, CEpHONM M A30THOM KHUCJIOT B IPOMBINUIEHHOCTH. O01mue
CrocoObl MOJTYYEHUS METAIOB

4.12

I'eneTnueckas cBA3b MCKAY KilaCCaMU HECOPTaHNUYCCKHUX COG[[I/IHeHI/Iﬁ

XUMHYECKUE pe€aKnuu

5.1

Knaccn@nxaunﬁ XUMHNYCCKHUX pCaKHI/Iﬁ 10 pa3JIMYHBIM IPpU3HAKAM: 110 YHUCIY U
COCTaBy Y4YaCTBYHOIIUX B pPCEAKOHUU BCHICCTB, II0 TCIIJIOBOMY B(I)Q)CKTY, 110
HW3MEHEHHIO CTEIICHEH OKHCICHUS XUMUUYECKUX JIEMEHTOB

5.2

TerutoBoit 3ppexT XUMUUECKOH peakiy, TEPMOXMMUYECKHE YpaBHEHUs. DK30-
U DHJIOTEPMHUUYECKHUE pEeaKIMU. TepMOXUMHUYECKNE yPaBHEHUS
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OKHCIUTEITBEHO-BOCCTAHOBUTEIIHLHEIC peakuunu. OKHCIUTEIN U BOCCTAHOBHUTEIIH.
Hpoueccm OKHCJICHHUA U BOCCTAHOBJICHHUA. QHCKTPOHHBIP’I 0ajaHC OKUCIUTCIBHO-
BOCCTAHOBHUTEIIBFHOMN pcakuun

5.4

Teopust AneKTPOIUTHUECKON auccormanuu. KaruoHsl, aHMOHBL. DIIEKTPOIUTHI U
HEMEeKTPoauThl. CHIIbHBIE U Ci1a0ble 2TeKTPOoNUTH. CTENeHb TUCCOIHAIIUN

5.5

Peakiiun nonHOTO OOMEHA. YCIOBHUS MPOTEKAHUS PEaKIMi MOHHOTO OOMeEHa,
MOJTHBIE U COKPAIICHHBIE NOHHBIE YPAaBHEHUS PEAKIUIA

X¥MHA U OKpYy’Karollas cpeaa

6.1

BemectBa u Marepualibl B IMOBCEAHEBHON KM3HU 4YeJoBeKa. be3zomacHoe
HUCIIOJB30BAHUE BCIICCTB M XHUMHUYCCKUX pCaKI_II/Iﬁ B J'Ia60paTOpI/II/I )51 6LITy.
HepBasi IMoMomib IMpU XUMUICCKUX 0KOI'aX U OTPABIICHUAX




6.2

XUMHUYECKOE  3arpsi3HEHUE  OKpyKawlied  cpeabl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3AYyXa WU BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[Ipenenbras nmomyctumas koHueHTpamus BemectB (I1/IK). Pomp xumum B
peIIeHUU  DKOJIOTMUECKUX TpoliieM. YcujeHue MapHUKOBOro 3ddekra,
pa3pylieHre 030HOBOTO CIIOS

6.3 [Ipumenenue cepwol, azota, docdopa, yriepona, KpeMHHS U WX COCIMHEHUN B
ObITY, MEIMIIMHE, TMPOMBIIIJICHHOCTH M CeJIbcKOM Xo3siiicTBe. llpumenenue
METAJUIOB W CIUIaBOB (CTallb, YYT'yH, IIOpaJIOMHHHH, OpoH3a) B OBITY U
MIPOMBIIICHHOCTH UX coeAnHeHud. [IoHsATHEe O KOppO3UH METalIoB, OCHOBHbBIE
CHOCOOBI 3alIUTHI UX OT KOPPO3HHU

6.4 [IpupogHbie MCTOYHUKH YIVIEBOAOPOAOB (yrojib, MPUPOAHBIM Ta3, HE(DTh),
MPOAYKTHI UX TepepaboTKu (OEH3UH), UX POJb B OBITY U MPOMBIIIIIEHHOCTH

6.5 [lepBoHauanbHble TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COECIUHEHHSIX
yraepoaa (MeTaH, STaH, OSTWJICH, AaleTHICH, 53TaHOJl, DIULEPHH, YKCyCHas
kucnora). [loHsATHE O OMONOTMYECKM BAKHBIX BEIIECTBAX: JKHUpaX, OenKax,
YIIIEBOJIAaX - U MX POJIM B KU3HU YeIIOBEKa

7 Pacuersr:

7.1 1o ¢popMysiaM XUMHUYECKUX COSAUHEHUIN

7.2 Macchl (MaccoBOil) JOIU paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 0 XUMUYECKUM YpPaBHEHHSIM




TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KosnyecTBO 4acoB JIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM K IIpakTnyec eCVDCBI Buabl gesiTeJIbHOCTH 00y4AKOIIMXCS € YYETOM
n/n | NporpaMmmel Bcero OHTPOJIL KHe PECypeRt, paboueii MporpaMMbl BOCIUTAHUS
Hble padoThI p HCIO0JIb30BAHME
abdoThI
p o0opynoBaHust

Paznen 1. HepBOHa‘{aJIbeIe XUMHNYECCKHUEC TTIOHATUSA

Xumust — BaxkHas 00J1aCTh
11 €CTECTBO3HAHMS U MPAKTUYECKOU ) 2
NeSITeIbHOCTH YEJIOBEKA

«Toukm pocray

bubnnoreka IIOK
https://m.edsoo.ru
[7f41837c

OI'D o xumuu

[TaTpuoTnueckoe BOCHUTAHUE: LEHHOCTHOTO
OTHOILLIEHHUSI K OTEYECTBEHHOMY KYJIbTYpHOMY,
UCTOPUYECKOMY U HAyYHOMY HaclICIHI0

bubnnoreka JOK = IloHnMaHusi 3HaueHHs XHMMUYECKOM HAyKH B
https://m.edso0.ru = KU3HH COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH
BemecTBa 1 xuMu4deckue o o
1.2 - 15 1 [7t41837¢ BIQJETh  JOCTOBEPHOH  wHpopmammedr o
NEPENOBBIX  JOCTWKEHUSAX M OTKPBITUAX
OI'D no xumun MHPOBOM M OTEYECTBEHHON XUMUU
Hroro no pasneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BelEeCTB
[Tatpuotnyeckoe BOCIIUTaHHE:

bubnnoreka [JOK =~ 3amHTepecoBaHHOCTM B HAyuyHBIX 3HaHUAX 00
https://m.edsoo.ru CTPOMCTBE MHpa U 00IIecTBa. (POPMHUPOBAHUS
Boznyx. Kucnopon. [Tousitue 06 P yerp P . popmmp
2.1 oKCIIAX 6 [7f41837c¢ KYITbTYPBl 370POBBSI: OCO3HAHHE I[CHHOCTH
8 KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
OI'D o xumun 3I0pOBbIO, YCTAaHOBKM Ha 370pOBBIH 00pa3
JKU3HU.
bubmorexa LIOK I'paxgaHckoe BOCHUTAHUE: IPEACTABICHHS O
https://m.edsoo.r C(I))I_II/I;HLHLIX HOpMax . 1;/121 MpaBuIax
Bonopon. [Tonarue o kucnorax u [7f41837¢c P N P
2.2 8 1 P—— MEKIIMYHOCTHBIX OTHOIICHWUH B KOJIJICKTHBE,
comx OI'S 1o xumm, KOMMYHHKATHBHOM KOMITETEHTHOCTH B
LJIL (naTumx y

ph)

0O0IIIECTBEHHO IOJIE3HOM.
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23 Bona. PactBopsl. [Torstue 06 5
' OCHOBAaHHUIX
OCHOBHBIE KIaCCHI
2.4 . 11
HEOPraHWYECKUX COCAMHCHUI
Wroro mo pazneny 30

bu6nmoreka [IOK
https://m.edso00.ru
[7f41837c¢

OI'D o xumuwu,
LTI

(matumk ph)
bu6nuoreka [IOK
https://m.eds00.ru
[7f41837¢c

OI'D o xumuwu,
1IJILI
(maTuuk ph)

I'pakaHCKOe BOCIUTAHHUE: MPEACTABICHUS 00
y4eOHO-HCCIICI0BATEIbCKOM, TBOPYECKOW U
JAPYrUX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOO0pa3HOW COBMECTHOMN JEATEILHOCTH TPU
BBITIOJIHEHUH yYeOHBIX, IO3HABATEIHHBIX 3a/1a4.

Fpamz[aHCKoe BOCIIMTAaHHC: BBITTOJIHCHHUHA
XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUN
y‘IC6HBIX IIPOCKTOB, CTPCMIICHU S K

B3aMMOIIOHHMAHUIO Y  B3aMMOIIOMOINM B
rpolecce 3Toi yueOHOil 1eTenbHOCTH.

Paznen 3. [lepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /. . MenaesieeBa. CTpoenne atoMoB. XUMHYECKasi CBSA3b.

OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE PC€aKIuu

. CrnocobHoctu BJIAJIETh JIOCTOBEPHOM
[Iepnoanueckuit 3aK0H U o
bubnmoreka [IOK = wHpOpMaIMeidr 0 mepeaoBBIX TOCTHKCHHUSIX U
[lepuonnyeckas cucrema ) . .
3.1 7 https://m.eds00.ru =~ OTKpPBITHSIX MHUPOBOH U OTEYECTBEHHOH XHMHH,
XUMHUYECKUX dyiemMeHToB J[. 1.
[7f41837¢ 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAaHUSAX 00
Mengeneesa. Ctpoenue aroma %
YCTpONCTBE MHUpa U 0OIIECTBA
bubmuorexa [IOK  IlenHoctu HAy4YHOTI'O MMO3HAHUA:
https://m.edso0.ru = MHPOBO33pEeHYECKHE Ipe/ICTaBICHUS 0
XuUMHUYECKas CBA3b. »
[7t41837¢ BEIIIECTBE " XUMHAYECKOH peaxmuu,
3.2 OKuCIUTENBHO- 8
OI'D no xumum, COOTBETCTBYIOII[IE ~ COBPEMEHHOMY  YPOBHIO
BOCCTaHOBUTEIIbHBIE PEAKLIUU
TIJIII Pa3BUTHS HAYKH W COCTABISAIOIINE OCHOBY IS
(maTuuk ph) MOHMMAaHMsI CYIITHOCTH HayYHON KapTUHBI MHUpA.

Hroro no pasneny 15

Ha3Banue MmoayJist

PeszepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I1O 68
[TPOI'PAMME
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9 KJIACC

KoauuyecTBo 4acoB 3_]1e](1‘p0]-[1-[],1e
Ne HaumeHoBaHue pa3/esioB U TeM K I (uudposBbie) Bune1 nesirensnoctn 0dydatomuxcs ¢
° HTPOJIb aKTH N
P oHTpO P P yueToM padoueii nporpaMMbl BOCIIUTAHUS
n/m  mporpaMmsi Bcero  HbIe qecKHe o0pazoBaTelibHbIE
padoThbI padoThbI pecypchl
Pa3znes 1. BenrecTBO U XUMHYeCKHE PeaKIUun
bu6mmoreka [JOK LennocTtu Hay4YHOTO MMO3HAHUS:
. https://m.edsoo.ru/7 = mpencraBieHus 00 OCHOBHBIX
[ToBTOpEeHME U yriayOieHue 3HaHUH
f41a636 3aKOHOMEPHOCTSX pa3BUTHS TIPUPO/IBI,
1.1 = ocHOBHBIX pa3zenoB Kypca 8 ) 1 . o
lacea OI'D no xumumu, B3aMMOCBS35X 4eJIOBEKA C IPUPOJHOU Cpeloi,
JIT O poOJM XUMHM B  TIO3HAHWUU  OTHX
(matuuk ph) 3aKOHOMEPHOCTEM.
[lo3HaBarenbHbIE MOTHBBI, HalpaBICHHBIE Ha
bubmuoreka [JOK » Hanp
_ MOJlyYeHUE HOBBIX 3HAHUM 1O XUMUH,
https://m.edsoo.ru/7
412636 HEOOXOAUMEBIE JUISI OOBSICHEHHUS HAOJII0IAaEeMBbIX
- IOPOILECCOB U  SBJICHUH, MO3HABATEIILHOM,
OcHOBHbIE 3aKOHOMEPHOCTHU . N
1.2 o 4 UH(POPMALIMOHHON M YUTATEILCKON KYIbTYPHI,
XUMUYECKUX PEAKIUI OI'D o xumum, o
LTI B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTENbHOMI
(naTank paboThl ¢ y4yeOHBIMH TEKCTaMH, CIIPABOYHOI
JUTEPATypOH, JOCTYITHBIMU  TEXHUYCCKUMHU
TEeMIEPATYpPhI) .
cpeacTBaMu HHGOPMAITMOHHBIX TEXHOIOTHIMA
bubnuorexa [IOK WuTepec k  oOyueHHMI0O U [O3HAHUIO,
https://m.edsoo.ru/7  m0603HATENBHOCTD, TOTOBHOCTE "
13 DNEKTPOIUTHYECKAS AUCCOLUALIMS. 8 1 1 f41a636 CMOCOOHOCTh K caMO0OOpa30BaHUIO, TPOSKTHOM
' XUMHUECKUE PEaKIIH B PaCTBOpaxX OI'D mo xumuw, U HUCCIIEJIOBATENBCKOW  NIEATENBHOCTH, K
TJTL OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH U
(maTuuk ph) ypOBHS 00yueHUs B AalIbHEHIIIEM
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M X COeIMHEHUS
OO6mas xapakTepuCcTHKa bubnuoreka [JOK dopmupoBaHUs KYJbTYpbI 3J10pOBBSL:
2.1 XAMHYECKHX diieMeHToB VIIA- 4 1 https://m.eds00.ru/7  oco3HaHHe LEHHOCTH >KM3HH, OTBETCTBEHHOIO

rpynisl. ['anoress

f41a636

OTHOIICHUA K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
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310POBBIi o0pa3 KU3HH, OCO3HaHUE
IIOCJICACTBUM U HENPUATUE BPEAHBIX IPUBBIYEK

(ynmotpebieHus AJIKOT 014, HapKOTHKOB,
KypeHusi)
bubmuoreka [JOK
https://m.edsoo.ru/7 | HeobxomumocTtu COOJIOIEHUS IPaBUII
OOm1ast XxapaKTepUCTHKA
412636 0€30MacHOCTH npu oOpareHuu c
2.2 = XUMHUYECKHX 3JIeMeHTOB VIA- 6 .
L —. XMMHAYECKHMHU BEIIECTBAMH B OBITY M peaibHON
PYIIIBL 2-€p OI'D no xumumn SKU3HU
bubnuoreka [JOK Tpynosoe BOCIIUTaHUE: HHTEpEC K
OO011ast XxapaKTepUCTHKA https://m.edsoo.ru/7  mpakTHYecKOMY H3ydYeHHIO mpodeccuit u Tpyaa
53 ~ XMMHUYCCKHX SICMCHTOB VA- 7 f41a636 pa3IMYHOTO poJa, YBaXEHHE K TPyay U
' rpynmsl. A3ot, hocdop u ux pe3ysibTaTaM TPYAOBOU NEATEIHHOCTH, B TOM
COCTUHEHUS OI'D o xumMumn YKCcie HAa OCHOBE NPUMEHEHHUS MPEIMETHBIX
3HAHUH 110 XUMHUHU
Oco3HaHHbBIN BbIOOD WHJVBH1yaJIbHOU
TPAGKTOPUU TPOJODKEHUSI 00pa3oBaHHs C
but6mmoreka [IOK pa p pos p
OO0mas xapakTepucTHKa , y4€TOM JIMYHOCTHBIX HUHTEPECOB U
https://m.edsoo.ru/7
54 | XVMHYECKHX DIEMCHTOB IVA- 5 413636 CIIOCOOHOCTH K  XHMHHU,  OOIIECTBEHHBIX
' IPYHIIBL. YTIEpOa U KPEMHUN U UX - WHTEPECOB U  NOTPEOHOCTEH,  YCHEIIHOMN
COETMHEHUS npodeccnoHaNbHON ASSITENFHOCTA U PAa3BUTH
a OI'D no xumumn po¢ A . P
HE00X0TMMBIX YMCHH, TOTOBHOCTH
aIanTUPOBaThCs B MpodeccuoHAIBHON cpefie
HWroro no paznery 25
Pasnen 3. MeTasiibl 4 MX COeIMHEHUS
but6mmorekxa [IOK
https://m.edsoo.ru/7 ~ Dxooruveckoe BOCIUTAHHE: SKOJIOTHYCCKH
. f41a636 eecoo0pa3Hoe OTHOIICHHE K MPHUPOJE Kak
3.1 OO0mMe cBoiicTBa METAIIOB 4 1 p PHPOI .
WCTOYHUKY JKM3HU Ha 3emje, OCHOBE e
CYIIECTBOBAHUS
OI'D o xumuu
3.2  Baxneiimme MeTaIbl U UX 16 bubnmoreka [JOK [Tonnmanue LEHHOCTH 310pOBOTO u
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COCIUHECHUA

https://m.edsoo.ru/7
412636

OI'D o xumMuu

0e30macHoro oOpasza KH3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DHU3MYECKOMY H
MICUXUYECKOMY 3II0POBBIO, OCO3HAHHE
IIEHHOCTH COOJIOJICHUSI TPaBHJI OE30MMaCHOTO
MOBEJICHHsI TIPH pabOTe C BEIIECTBAMH, a TAKIKE
B CHTyallUsiX, YrpOXKAmOIIUX 3JI0POBBIO U
JKU3HH JIIOJICH;

Hroro no pazueny 20
Paznen 4. Xumus 1 OKpy:Kamomas cpeia
bubnuoreka [JOK CnocoOHOCTH MPUMEHSTH 3HAHMUS, MTOJTy4aeMble
https://m.edsoo.ru/7  mnpu W3y4eHWU XUMHUH, Ui PEIICHHs 3ajad,
BeriectBa 1 MaTepualibl B )KH3HH . M
4.1 qeToBeKA 3 f41a636 CBASAHHBIX ~ C  OKpyXKaiOlel — NpUPOAHONL
cpenoi, TUIst MIOBBIIICHUS YPOBHS
TJILLT 3KOJIOTUYECKOU KYJIbTYPHI.
Wtoro no pazneny 3
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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OuneHka npeIMeTHBIX pPe3yJIbTATOB M0 Y4eOHOMY MpeIMeTy

«Xumus. bazoBblil ypoBeHb)

Howmep [TpoBepsiembie yMeHUsI (KPUTEPUH OIIEHKH )/ TNTAHUPYEMBbIS dopma [Tpumepnas
pe3yJIbTaThl OLICHUBAHMUSI naTa
MIPOBEJICHUS
8 kiacc
1. [Ipenmer xumuu. Ponp Xumum B KHA3HU 4elioBeka. Tema u | YCTHBIM ompoc CEHTSIOph
Beniectna. [loHsTHE 0 METO1aX MMO3HAHUS B XUMUHU.
2. [IpaBuna paGorel B naboparopuu W mpuémbl obOpameHus c | [Ipaxtuueckas CEHTS0pb
J1a00paTOPHBIM 000PYIOBAHUEM pabora
3. YucTteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei VYcrHblit CEHTSAOPH
orpoc,
NMCbMEHHBIN
KOHTPOJIb.
4, Pa3znenenue cmeceil (Ha mpuMepe OYUCTKU MTOBAPEHHON COJIN) [TpakTuueckas CeHTSIOph
pabora
5. ATOMBI M MOJIEKYJIBI VYcTHbIi OKTSIOpb
XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUYECKUX ompoc,
AJIEMEHTOB MUCHbMEHHBIN
[IpocTeie 1 cioXHbBIE BElIECTBA KOHTPOJIb.
ATOMHO-MOJIEKYJIIPHOE YUEHHE
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUECKasi GopMyIa.
BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB
OTtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasl Macca
MaccoBast 10J11 XUMHUYECKOI'0 JIEMEHTA B COEAMHEHUN
KonnuectBo BemectBa. Monb. MonsipHas macca
du3nyecKknue U XMMUUECKUE BJIEHUS. XUMHUECKash PeaKIusl
[Ipu3Haky U yciaoBUS MPOTEKAHUS XUMHUYECKUX PEaKIIHii
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKHE YPaBHEHUS
6. Brruncnenus koim4yecTBa, Macchl BELECTBA [10 YPAaBHEHUAM VYcTHbIN HOSAOPb
XUMHUYECKUX PEAKLUN o1poc,
Knaccudukanus XuMudeckux peakuui (coenHeHus, NUCbMEHHBIN
pasnoKeHus1, 3aMeIeHns, 0OMeHa) KOHTPOJIb.
M. B. JlomoHOCOB — yuéHblil-3HIMKIONEAUCT. O000IEeHe 1
CHCTEMAaTH3aINsI 3HAaHUH
7. BemecTBa 1 XuMHU4ECKUE peaklun KonTponbHas HOSAOPb
pabora
8. Boznyx — cmecp razos. CocraB Boznyxa. Kucimopon — VYcTHbIN HOSAOpb
3JIEMEHT U MpocToe BemecTBo. O30H orpoc,
dusnueckue M XHMMUYECKHE CBOMCTBA KHCIOpoJa (peakluu | MHChMEHHBIH
okucieHus, ropenue). [lonarue 06 okcumax. KOHTPOJIb.
CriocoObl  mony4deHuss  Kuciopoga B J1labopaTopuu U
MIPOMBIIITIEHHOCTH. [IpuMeHenme kuciopoaa
TermnoBoit  3¢p¢dexkT XuMHUUECKOM peakuuu, IMOHITHE O
TEPMOXUMHUYECKOM ypPaBHEHUHU, 5K30- M SHIAOTEPMHUYECKUX
peakuusax
9. TomnmuBo (HedTh, yroap W MeTaH). 3arps3HEHUE BO3AyXa, VYcTHbIN neKadpb
CMOCOOBI €ro Mpe0TBpaIEeHUs] orpoc,

NUCHMEHHBIN




KOHTPOJIb.

10. [Tonmyyenue u cobupanue KUCIOPOJIa, U3YyYEHUE €T0 CBOWCTB [TpakTnueckast nexalpb
pabora
11. Bomopon — anemeHT u mpocroe Bemectso. HaxoxxaeHue B YcerHbiid nexalpb
pupoJie omnpoc,
dusnyeckue U XMMUYECKUE CBOMCTBA BoxopoJa. IIpumMeHeHne | NUCbMEHHBIN
BOJOpOAA KOHTPOJIb.
[ToHsITHE O KHUCIIOTAX U COJSX
CrniocoObl MoJtyueHus: BOAOPOJa B 1abopatopuu
12. [Tony4yenue u cobupanue BOAOPOAA, U3YUYCHHE €r0 CBOMCTB IIpakTnueckas nexalpb
pabora
13. MousipHblii 00BEM razoB. 3akoH ABOrajgpo YcerHbiid SITHBaph
Boruncnenuss o0béma, KoIMYecTBa BEIIECTBA raza IO €ro omnpoc,
M3BECTHOMY KOJIMYECTBY BEIECTBA WIH 00BEMY MMHCbMEHHBIN
Boruncnenuss o0bEMOB Tra3oB IO YypaBHEHUIO peaklUUHd Ha KOHTPOJIb.
OCHOBE 3aKOHA 0ObEMHBIX OTHOIICHHUH ra3oB.
14. dusnueckre U XUMHUYECKUE CBOMCTBA BOJIBI Y cTHRIN SIHBAph
CocraB ocHoBanuil. [lonsitue 00 nHIUKAaTOpaXx onpoc,
NMCbMEHHBIN
KOHTPOJIb.
15. Bona kak pactBoputenb. HachlllleHHbIE W HEHACHILIEHHBIE VYcTHbIi dbeBpaib
pacTBOpbl. MaccoBas [0J1s1 BEIECTBA B pacTBOPE ornpoc,
NMCbMEHHBIN
KOHTPOJIb.
16. [IpuroToBneHue pacTBOpOB ¢ ompeaeaéHHoW MaccoBoil monei | IIpakTuueckas dheBpaib
pPacTBOPEHHOIO BEUIECTBA pabota
17. Kucnopon. Bogopoa. Bona KontponbHas dheBpaib
pabora
18. Oxcupel: cocTaB, KiacCU(PUKAINS, HOMCHKIIATypa Ycrubii deBpaib
[lonyyenue U XMMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U omnpoc,
aM(}OTEpPHBIX OKCUJIOB. MMCbMEHHBIN
OcHoBaHus: cOCTaB, KJIaccU(UKAIIHsI, HOMEHKIATypa KOHTPOJIb.
[TonydyeHne n XuMHYECKHE CBOMCTBA OCHOBAHUI
Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIOT
19. Comu  (cpenHue): HOMEHKJIATypa, CHOCOOBI  HOJY4EHH, VYcTHbIN MapT
XMMHYECKHUE CBOMCTBA OITpocC,
MACbMEHHBIN
KOHTPOJb.
20. Pemenue skcnepuMeHTanbHbIX 3adad 1o Teme «OcHoBHBIE | IIpakTHueckas MapT
KJIACCHI HEOPTAaHUYECKUX COCTMHEHUI) pabota
21. 'eneTnueckass CBsi3b MEXAY KJacCaMM HEOPTraHWYECKUX VYcTHbIi MapT
coeanuennii. O000IIEHNE U CUCTEMATH3AIINA 3HAHUI ompoc,
MACbMEHHBIN
KOHTPOJb.
22. OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUN Kountponbhas MapT
pabora
23. [TepBbie TOMBITKH KIACCUPUKALNUUA XUMHUYECKUX DIIEMEHTOB. VYcTHbIi MapT
[TonsiTHE O TpyMITaxX CXOIHBIX JIEMEHTOB omnpoc,
[lepuonnueckuii  3akoH u  Ilepuoguueckas  cUCTEMA | NUCbMEHHBIN
xumHuueckux snemMenToB J[. 1. Menaeneena KOHTPOITb.
24, [lepuonsl, rpynnsl, OATPYIIIIBI Y cTHBIN arpenb




Crpoenne atoMoB. CocTaB aTOMHBIX siiep. M3oTomsl orpoc,
CrtpoeHue SJEKTPOHHBIX O0OJOYEK AaTOMOB  3JIEMEHTOB | MUCHMEHHBIN
ITepnonnueckoii cucremst 1. 1. Menneneena KOHTPOJIb.
XapakTepucTuKa XMMUYECKOT0 3JIEMEHTA IO €ro MOJ0KEHHIO B
IIepnonnueckoii cucreme /1. 1. Menneneena
3Hauenue lleprognueckoro 3akoHa JUisl pa3BUTHA HAYKH M
npaktuku. J[. . MenneneeB — y4€HblIil, e1aror U rpakjaHuH
DIEeKTPOOTPULIATETbHOCTh AaTOMOB XUMHUYECKHUX JIEMEHTOB
HNonHas xumMuyeckas CBsi3b
25. KoBanentHas nossipHasi XuMu4ueckas CBsi3b YcrHblit Mait
KoBasienTHast HenossipHasi XUMUYECKasi CBSI3b ompoc,
CreneHb OKUCIEHUS NIMCbMEHHBIN
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU KOHTPOJIb.
OKHCIUTENN U BOCCTAHOBUTENIH
26. Ctpoenue atoma. XMMHYECKasl CBA3b KonTponbhas Mait
pabota
27. O0001IeHrEe ¥ cucTeMaTh3auus 3HaHUI VcrHBIT Mai
orpoc,
NMCbMEHHBIN
KOHTPOJIb.
28. HroroBast koHTpoIbHAs paboTa KontponbHas Mai
pabora
9 kJacc
29. [Iepuonnueckuii 3akoH. Ilepuoguyeckas cucrema XUMUYECKUX YcrHbli CeHTSIOph
anemenToB /I. 1. Menneneesa onpoc,
3aKOHOMEPHOCTM B H3MEHEHUUM CBOWCTB  XHWMHMYECKHX | MUCHbMEHHBII
3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB KOHTPOJIb.
Knaccudukanus u HoMEHKIIaTypa HEOPraHUYECKUX BEIECTB
Buipl XMMUYECKOM CBSI3M M TUIIHI KPUCTAJUTMUYECKUX PEHIETOK
30. [ToBTOpEeHMe U yriyOlieHne 3HaHUN OCHOBHBIX pasfenoB Kypca | KonTponbHas CeHTSIOph
8 KJtacca pabora
31. Knaccudpukanus XUMUYECKHX peakuuid M0  pa3IMyHBIM VYcTHbIi CeHTSIOph
MIPU3HAKAM ompoc,
[Tonsatne o ckopocth XuUMHUYecKOM peakuuu. [loHsTHE O | NUCHMEHHBIN
TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKITUIX KOHTPOJIb.
[lonsiTue o xumMuueckoMm paBHOBecuU. DAKTOPHI, BIUSAIOMINE HA
CKOPOCTh XMMHYECKOW pEaKIMu U TOJOKEHUE XHWMHUUYECKOTO
paBHOBeECHS
OKHCIUTENEHO-BOCCTAHOBUTENIHHBIC PEAKIINH
32. Teopus snexkrponuTrdeckoi nucconranuu. CUibHbIC U clladbie YcTHbI OKTAOPH
3IEKTPOJIUTHI ompoc,
HNounble ypaBHEHUS peakuid MHCbMEHHBIN
XUMUYECKHE CBOMCTBA KHCJIOT W OCHOBAaHHM B CBETE KOHTPOIIb.
MPE/ICTAaBICHUI 00 IEKTPONIUTUYECKON TUCCOLIUAIIUU
XWMHYECKHUE CBOWCTBAa COJIEH B CBETE MPEJCTaBICHUNU 00
AIEKTPOJIUTUYECKON JUCCOLIMAIITN
[TonsiTue o runponuse conen
O060011eHre U cHCTeMaTH3alus 3HaHU!
33. Pemrenue skciepuMeHTaNbHBIX 3aa4 [IpakTuueckas OKTSIOpb
pabora
34. DneKkTponuThuecKas auccouuanus. Xumuueckue peakuuu B | KoHTposibHas OKTSIOpb
pacTBopax pabora




35. OOm1ast XapaKTepUCTHKA TaJIOTeHOB. XMMHUYECKHE CBOICTBA Ha VYcerHbil HOSAOPb
IpUMepe XJopa omnpoc,
XnopoBogopoa. CoJfisiHasi KHUCIOTa, XHUMHUYECKHE CBOMCTBA, | MHUCbMEHHBIN
MOJIyYeHUE, NPUMEHEHUE KOHTPOJIb.
36. [TonydyeHue consiHON KUCIOThI, U3y4YECHHUE €€ CBOMCTB [IpakTrueckas HOSIOPb
pabota
37. Brluucnenus no ypaBHEHHUSIM XUMHUYECKUX peakui, eciiv oguH | [lnceMeHHbIN HOSIOpB
13 PEareHToB JIaH B U30BITKE KOHTPOJIb
38. OO6m1as XxapakTeprucTrUKa 3J1eMeHTOB VIA-Tpymiibl YcTHbIi HOSIOPb
AnnorponHbsle MonuduKanuu cepsl. HaxoxkneHue cepsl u eé orpoc,
COEIMHEHUH B IpUpoje. XUMHYECKUE CBOICTBA CEPBI. NMCbMEHHBIN
CepoBoniopof, cTpoeHHe, GU3NIECKUe 1 XMMUYECKHE CBOWCTBA KOHTPOJIb.
Oxcunpl ceprl. CepHas KuciaoTa, (GU3HUECKUEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE
39. XHWMHMUYECKUE pEaKIUH, JIekKAIIMEe B OCHOBE IPOMBIIUIEHHOTO YcTHbI neKadpb
cmocoba  TMONyYeHUS  CEpHOH  KUCIOTHL.  XHMMHYECKOE orpoc,
3arpsi3HEHUE OKPYXKAIOLIEN Cpe/ibl COETMHEHUSMU CEPbI NIMCbMEHHBIN
Brruncnenne MaccoBoi 10J1M BbIX0/1a IPOAYKTA PEAKIIUU KOHTPOJIb
40. OOmiass xapakTepucCTHKa dJIeMEHTOB VA-rpymmbl.  A30T, VYcTHbIi neKadpb
pacnpocTpaHeHUE B MpUPOAE, (PU3NYECKUE U XUMHUYECKHE orpoc,
CBOMCTBa NMCbMEHHBIN
AmMHEaK, ero (pu3nyeckre U XUMHYECKHE CBOMCTBA, OJTyYCHUE KOHTPOJIb
Y IPUMEHEHUE
41. [Tonyyenue ammunaka, U3y4eHHE €r0 CBOMCTB IIpaxTHueckas neKadpb
pabora
42. A3oTHas KUCIOTa, €€ (PU3NYeCKre U XUMHUIECKHE CBOMCTBA VYcerHbii neKadpb
Hcnons3oBaHre HUTPATOB U COJIEW aMMOHHUSI B KauyecTBe omnpoc,
MUHEpaJbHBIX  ynoOpeHuil.  XuMHMUYECKOe  3arpsA3HEHHE | MHCbMEHHBIN
OKpY’Karolllel cpeibl COeAMHEHUSIMHU a30Ta KOHTPOJIb
43. ®ochop. Oxcun dochopa (V) m dochopHas Kuciora, YcrHbii neKaophb
¢bu3nyecKkrue 1 XUMUYECKHEe CBOMCTBA, MOTYYCHHE omnpoc,
Hcnonp3oBanne ¢ocdaroB B  KayecTBE  MHUHEPAITBHBIX | MHCHMEHHBIN
ynoOpeHui. 3arpsisHeHne NpUpoaHOM cpeabl pochaTamu KOHTPOJIb
44, VYraepon, pacnpocTpaHeHHe B IpHupoje, (usnueckue u VYcTHbIi SIHBaph
XMMHYECKHUE CBOMCTBA OITpocC,
Oxcuasl yraepoaa, ux (pU3M4ecKkue U XUMUYECKHE CBOMCTBA. | MUCHMEHHBIN
DKOJOrM4ecKre MpoOJieMbl, CBA3aHHBIE C OKCHUAOM YIJepojia KOHTPOJIb
(IV)
YTroJibHAsI KUCIOTA U €€ COJN
45. [Tonyuenue yrnekucnoro raza. KauectBeHHas peakuus Ha | [Ipaktuueckas SIHBaph
KapOoHaT-1uoH" pabota
46. [lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHUX BEIIECTBaX Kak O VYcTHbIi SIHBaph
COEIMHEHUSX yIiIepo/ia orpoc,
Kpemnuuii u ero coequHeHus MMCbMEHHBIN
KOHTPOJIb
47. Pemienue skcnepuMeHTaNbHBIX 3a1ad nmo Teme «Baxueimmue | [Ipaktuueckas dbeBpaib
HEMETAJIJIbl U UX COEIMHEHUS pabota
48. Baxneiiine HeMeTaIbl U UX COETUHEHUS Kontponbnas dbeBpaib
pabora
49. OO0mas XxapakTepuCTUKa XUMUYECKUX AJIIEMEHTOB — METAJIJIOB. VYcTHbIi dbeBpaib
Mertannuueckast CBA3b U MeTaJUIMUECKas KpUCTaJUITMUecKas orpoc,
pemérka. PU3nYeCKre CBOMCTBA METAJIIOB MMMCbMEHHBIN
XHWMHYECKHE CBOMCTBA METAUIOB. ODJIEKTPOXUMHYECCKUN P KOHTPOJb




HaIIpsHKEHUN METaJUIOB

O6mwme crmocoOs! mosrydeHus: MmetauioB. CruiaBel. Beraucienus
10 YypaBHEHUSIM XUMHUYECKMX pEaKlHil, eclid OIuH U3
pEareHTOB COJIEPKUT MPUMECH

[TonsiTHe 0 KOPPO3UU METAIIOB

Illenoynbie METaIIBI

Okcubl ¥ THAPOKCUIBI HATPUS U KU

Illenoyno3eMenbHbIE METAJIbI — KaJIBIUA U MarHui
Bakueiinme coequHESHNASA KBNS

50. O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI VcrHbI MapT
JXKEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHUs o1poc,
MM ChMEHHBIN
KOHTPOJIb
ol. JKécTkocTh BOJBI M METO/IBI €€ YCTPAHEHUS IIpakTnueckas MapT
pabora
52. AnroMuHu VYcerHbii MapT
AMdoTepHbIE CBOMCTBA OKCHUA M THIPOKCHIA ompoc,
Keneszo MHUCHMCHHBIN
Oxcuppl, Tuapokcu bl U conu xenesa (1) u xenesa (I11) KOHTPOJIb
O06o001eHue B cucTeMaTH3anys 3HAaHUH
53. O000111eHIE U CUCTEMATH3aIUs 3HAHUI [TuceMeHHBIH arnpelb
KOHTPOJIb
54, Pemenne skcnepuMeHTaNBHBIX 3a1ad 1o Teme «Baxneitmmue | [IpakTuueckas arnpeb
METAJLIbI U UX COCAUHEHUS pabora
55. Boruncnenus no ypaBHeHUAM XUMHUECKUX PEaKIMid, €CIU OJUH VcTHBIH arnpeb
W3 PpEarcHToB JaH B U30BITKE WIM COJCPKUT IPHUMECH. ompoc,
Brruncnenus MaccoBoil 1011 BBIXOJa MPOIYKTa peakiuu MUCHEMEHHBIN
O0600111eH1E U cCTeMaTU3alns 3HaHUN KOHTPOJIb
56. Bakneiilne MeTaJuIbl K UX COSAUHEHUS KontponbHas arnpeb
pabora
57. BemecTBa u Marepuanbsl B HOBCETHEBHOM KU3HU YEJIOBEKA Y cTHBIN Man
XUMHUECKOE 3arps3sHEHUE OKPYKAIOIIEH CPeIbl ompoc,
Ponb xumMum B perieHny SKOJIOTHUECKUX MpodIemM MTHUChbMEHHBIN
KOHTPOJIb
58. O06o001IeHre B cucTeMaTH3ays 3HAHUH Y cTHBIH Mai
ompoc,
MHUCHMEHHBIN
KOHTPOJIb
59. Hrorosast koHTpobHAs paboTa KonTponbsHas Mait

pabota




