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INIOACHUTE/IbHASA 3ATIMCKA

PaGouas mporpamma 1mo XuMuu AJisi 00y4arOIIUXCs C 3aIePKKOM MCUXUIECKOTO Pa3BUTHS
(manmee — 3I1P) Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHMsI COCTABJICHA B COOTBETCTBUH C
®denepallbHBIM TOCYJapCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM OCHOBHOTO 00IIIero 00pa3oBaHUs
(ITpuxa3z Munnpocsemnienus Poccun ot 31.05.2021 . Ne 287 ¢ m3meHeHusMu), ATanTAPOBAHHON
OCHOBHOU 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHUs 00yUYaIOIUXCS C
3aJIePKKOM TICUXUYECKOTO pa3BuTusl, KoHIenmuu npernogaBaHust yueOHOTO mpeaMeTa « XuMus», a
Takxke ¢ y4étoMm QenepanbHoil pabodeli mporpaMMbl BOCTIUTAHUS.

O0mas xapakTepucTHKa y4e0HOro npeamMera « XuMHsD)

Y4eOublii npeamer «XuMHsSD» BXOAUT B IpeaMeTHYI0 o00iacth «EcTecTBeHHOHay4yHbIE
IIPEAMETBD.

YenemHocTh U3y4eHHs: XUMUU CBsI3aHa C OBJa/ICHUEM XUMHUYECKUM S3BIKOM, COOJIOICHUEM
npaBui1 Oe30macHOM pabOTHl MpPU  BHINOJIHEHUM XHMHYECKOTO JSKCIEPUMEHTa, OCO3HAaHUEM
MHOTOYHCIIEHHBIX CBSI3eH XUMUU C APYTUMH MPEeAMETaMHU HIKOJIBHOTO Kypca.

B comepxaHMm gaHHOrO Kypca MpEACTaBIEHbl OCHOBOIOJATaloIME XUMUYECKUE
TEOPETUUECKUE 3HAHUSA, BKJIIOUAIOLIUE M3yUYE€HHE COCTaBa U CTPOCHMS BEUIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOEHMs, NPOTHO3UPOBAHUE CBOWCTB BEILIECTB, HMCCIEAOBAHUE 3aKOHOMEPHOCTEHN
XUMHUUYECKHUX MPEBPALICHUI U MyTel ynpaBiIeHHs] UMU B LEJSIX NOTYyUYEHUs BEIIECTB U MaTepUaOB.

TeopeTnyeckyro OCHOBY HW3yYEHHsT HEOPraHMYECKOM XUMHHM COCTAaBIISIET aTOMHO-
MoJIeKyJisipHOe ydeHue, [lepumonnueckunii 3axkon [[.M. MenpaeneeBa ¢ KpaTKMMH CBEICHUSMH O
CTPOEHHUU aToMa, BUAAX XUMHUUYECKON CBSA3H, 3aKOHOMEPHOCTSX MPOTEKAHNS XUMHUECKUX PEAKIHI.

B wu3yueHum Kypca 3HauMTENbHAas pPOJIb OTBOJUTCS XUMHYECKOMY OSKCIIEPUMEHTY:
NPOBEICHUIO TPAKTHUYECKUX U JIAOOPATOPHBIX PA0OT, OMUCAHUIO PE3YJIbTATOB YUYECHHUYECKOTO
AKCIIEPUMEHTA, COOTIOICHUIO HOPM U TIPaBMIT O€30TMacHOM paboThl B XUMUUYECKOH JTab0paToOpum.

N3yueHne XUMHM CIIOCOOCTBYeT pa3BUTHIO y oOywaromuxcsi ¢ 3IIP mpocTpaHCTBEHHOTo
BOOOpakeHUs, (PYHKUMOHAIBHOM TI'pPaMOTHOCTH, YMEHHUS BOCHPUHUMAThb U  KPUTHUECKH
aHaJM3UPOBaTh HH(POPMALIMIO, IPEACTABICHHYIO B PAa3IMUHBIX (opMax. 3HAYMMOCTb MpeaMeTa JUls
pa3BUTHUSL KU3HEHHON KomrereHIuu oOyuatomuxcs c¢ 3[IP 3aximroyaeTcsi B yCBOGHUH OCHOBBI
XMUMUYECKMX 3HaHUHM, HEOOXOAMMBIX JJIsi TOBCEIHEBHOM JKHM3HU; HAaBBIKOB 3/10pOBOTO U
Oe3omacHOro /i YeloBeKa M OKpy)XKarolled ero cpeasl oOpasa KU3HU; (OPMHUPOBAHUHU
HKOJIOTMUYECKOM KYJIBTYPBI.

Jns mpeoponeHus TPYIHOCTEM B M3ydeHMHM y4eOHOro mpeamera «XHMHsS» HeoO0Xoauma
ajanTanus oObeMa M XapakTepa yuyeOHOro marepuaia K IMo3HaBaTeIbHBIM BO3MOKHOCTSM JaHHOM
KaTeropuu oOydYaromMxcs, y4eT HUX OCOOEHHOCTeM pa3BUTHSA: HCIOJIb30BAaHUE AaJITOPUTMOB,
BHYTPUIIPEIMETHBIX W  MEXIIPEAMETHBIX CBSI3€H, IIOCTENIEHHOE YCIO)KHEHHE M3Yy4acMOro
MaTepuaa.

[Ipy u3y4eHUH XUMHMHM HEOOXOAMMO OCYIIECTBISATH B3aWMOICHCTBHE Ha IMOJUCEHCOPHOU
OCHOBE.

Heau u 3axaun n3y4yeHus y4eOHOro npeamera « XuMHs»

s obyuaromuxes ¢ 3I1P, Tak *xe, kak U i1 HOPMaTUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB,
OCBaMBAIOLINX OCHOBHYIO 00pa30BaTeIbHYIO NMPOrpaMMy, JOMUHHUpPYIOLIee 3HaYeHUE IPHOOpETaroT
TaKHe yenu, Kak:

* (opMHUpOBaHHE WHTEIUIEKTYyaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHHYECTRY,
CaMOCTOSITEIbHOMY ~TIPHUHSTHUIO pEHIeHUH, CHOCOOHOW aJanTupoBaThCsi K  OBICTPO
MEHSIOIIUMCS YCIIOBUSAM JKU3HU;

" HalpaBJIEHHOCTh OOyYeHHs Ha  CHCTEMarHyeckoe MpHOOIIEHHWE  YyYalluxcs K
CaMOCTOSTEIIBHON TI03HABATCIIbHOW JACATEIIBHOCTH, HAy4YHBIM U IPAKTHYECKUM METOAAM
MO3HaHUs, POPMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;



* oOecrieyeHHE YCIOBHUH, CIIOCOOCTBYIOIIMX IPHOOPETEHHIO OOYyYaloIUMKCS — OIMbITa
pa3zHo00pa3HON AESITENbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJITFOUEBBIX
KOMIETEHINI), IMEIOLINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BUAOB JAEATEIBHOCTH;

* QopmupoBaHre yMEHHMI OOBICHATH U OILICHUBATh SIBICHUS OKpPYKAIOIIEro MHpa Ha
OCHOBaHMHU 3HAHUH U OIBITA, MOTyYEHHBIX IPU U3YUCHUU XUMUH;

* (opmupoBaHue y OOy4yarOUIMXCS T'YMAHUCTUYECKUX OTHOIICHHUH, MOHUMAaHHS LEHHOCTH
XUMHUYECKUX 3HAHUHU Il BEIPAOOTKHU HKOJIOTHUECKHU 11€7€CO00Pa3HOT0 MOBEACHUS B OBITY U
TPYAOBOM JIEATEIIBHOCTH B LIESAX COXPAHEHUS CBOETO 3[0POBbS M OKPYKAKOIIEH MPUPOTHOMN
Cpenbl;

" pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOCHHMS OOIIEYETOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouiIs ¥ HallPaBIEHHOCTH JalbHENUIEro 00y4eHus.

Kypc HampaBneH Ha pelieHHE CIEAYIOIUX 3a0ay, OO0eCIEUUBAIOIINX PEeaTH3aIHIo
JMYHOCTHO-OPUEHTUPOBAHHOTO U AESITEILHOCTHOTO MOAXOA0B K O0YYEHHIO XUMUN 00yUaIOUIUXCs C
3I1P Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHMS:

* (QopmupoBaHHE NMEPBOHAYAIBHBIX CUCTEMAaTU3WPOBAHHBIX MPEICTABICHUN O BEIEeCTBaX, UX
NpPEeBpalllCHUSIX M TNPAKTHYECKOM NPUMEHEHUH; OBJIAJCHHE MOHATUHHBIM armnapaTtoM H
CUMBOJIMYECKUM SI3bIKOM XUMUU;

" OCO3HaHHME OOBEKTUBHONM 3HAYUMOCTH OCHOB XHMHYECKOM HayKd Kak o001acTu
COBPEMEHHOTO0  €CTECTBO3HAHHS, XMMHMUYECKMX IPEBpAlleHUH HEOPraHWYeCcKuX U
OpraHMYECKHX BELIECTB KAaK OCHOBbI MHOTMX SIBIIEHUH >XMBOW W HEXUBOW IPUPOJBI;
yoi1yOieHue MpeiCTaBIeHU 0 MaTepUaJIbHOM €IMHCTBE MUDA;

" OBJIAQJCHUE OCHOBAaMH XHMHYECKOH TIpaMOTHOCTH: CIOCOOHOCTBIO aHAJIM3UPOBAaTh U
OOBEKTUBHO OLIEHHWBaTh JKU3HEHHBIE CHUTYyalluM, CBSI3aHHBIE C XHMHEW, HaBbIKaMU
Oe30macHOro OOpalleHHss C BEIIECTBAMH, HCIIOIb3yEMbIMU B MOBCEIHEBHOM KHU3HH;
YMEHHMEM aHaJM3UPOBATh U IUIAHUPOBATh SKOJOTHYECKH OE30MacHOE MOBEJIEHUE B LENSIX
COXPaHEHUs 37I0POBbS U OKPYXKAIOLIEH Cpebl;

* (QopmupoBaHME YMEHUH YCTAaHABIMBATh CBSI3U MEXIY peajbHO HaOIIOIaeMbIMU
XUMHUYECKUMH SBJICHUSAMU M MPOLECCaMM, NPOMCXOAAIIMMU B MHUKPOMHUPE, OOBSCHATH
MPUYMHB MHOrO0Opa3usi BEIIEeCTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHS, a
TaK)K€ 3aBUCHMOCTb [IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" [pUOOpETeHHE OIbITa UCIHOJb30BAHMSI PAa3IMYHBIX METOJOB HW3YyYEHHs  BEIECTB,
HAOMIOACHUST 3a MX MPEBPALICHUSMH TPH IPOBEACHUU HECIOKHBIX XUMHUYECKHUX
SKCIIEPUMEHTOB C UCIIOJIb30BaHUEM JIAOOPATOPHOTO 00OPYIOBaHUS U TPUOOPOB;

* (opMHUpOBaHKE MPEACTABICHUI O 3HAYCHUH XUMHUECKOW HAyKH U PEUICHUH COBPEMEHHBIX
9KOJIOTHYECKUX MPOOJIEM, B TOM YHUCIIE B MPEIOTBPALICHUH TEXHOTEHHBIX M HKOJIOTMYECKHUX
KaTacTpoo.

OcoGenHocTu 0TO0pPa M aganTaMM y4e0HOr0 MaTepuaJia o XuMuu

OO0yuenne yueOHOMY TpeIMeTy «XUMUS HEOOXOIUMO CTPOUTH Ha CO3J[AHUU OTITUMAIIBHBIX
YCIOBHMI Uil YCBOEHHsI NMporpaMMHoro marepuana oOydvarommumucs ¢ 3IIP. bonbiioe BHHUMaHue
JIOJDKHO OBITH YACIEHO OTOOPY y4eOHOro Marepuayia B COOTBETCTBHH C MPHUHIIUIIOM JOCTYITHOCTH
Opu CcoXpaHeHHH oOuiero 06a3oBoro ypoBHs. OH JODKEH MO COJACPXKAHUIO U 00BbEMYy OBITH
aIanTHPOBAaHHBIM JUTsl oOydaromuxcsi ¢ 3[1P B cOOTBETCTBHM C WX OCOOBIMH 00pa30BaTeIbHBIMH
norpebHocTAMH. CretyeT o0eryuTh oBlaZieHne Marepuanom odyuatomumucs ¢ 3I1P mocpenctsom
€ro JIETAILHOTO OOBSICHEHUS C CHCTEMAaTHYeCKHM IIOBTOPOM, MHOTOKPATHOW TPEHHPOBKOW B
NPUMEHEHNUHU 3HAHUH C HCIIOIB30BAHUEM NPUEMOB AJITOPUTMH3AIMU U BU3YaJIbHBIX OIMOpP, 00yUYeHUS
CTPYKTYpUPOBAHHIO MaTepHara.

Bonbioe 3HaueHue I MOJHOLEHHOTO YCBOEHHs yueOHOro marepuaia MMeeT ornopa Ha
MEXITPEIMETHBIC CBSI3H BOIIPOCOB, H3yYaeMBIX B TAHHOM KypCe, C TAKHMH YICOHBIMH TpeIMETaMH
kak «leorpapus», «duznka», «buonorus». [1o3Bonss paccmarpuBaTh OIWH M TOT K€ y4eOHBIH



Marepuajg C pasHbIX TOYEK 3pEHHUs, MEXKIPEIMETHbIE CBS3U CIIOCOOCTBYIOT €ro JIydllemy
OCMBICJICHHIO, 00JIee MPOYHOMY 3aKPEIUICHHUIO MOTyYEHHBIX 3HAaHUN U MPAKTUYECKUX YMEHHH.

[Ipy moAroToBKE K YpOKaM YYUTENb JIOJDKEH MpeaycMOTpeTh (GOopMUpOBaHHE Y
oOyyaroniuxcsi yYMEHUM aHalu3UpoBaTh, CpaBHUBATh, 0000IaTh H3y4daeMblii Marepual,
IUTAHUPOBATh TPEACTOAIIYI0 PabOTy, OCYLIECTBISATh CAMOKOHTPOJb. HeoO0XoauMo MOCTOSHHO
CJIETUTH 3a MPABUIILHOCTHIO peueBoro oopmMieHus Bbicka3biBaHuit oOydarommxcs ¢ 3I1P.

B cBi3M Cc OCOOCHHOCTAMHU TOBENEHUSM JesTenbHOCTH oOywaromuxcs ¢ 3[1P
(pacTOpMOXXKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOIWM CTPOXKAUIIHMK KOHTPOIh COOMIOICHUS
NpaBUJI TEXHUKU O0€30MaCHOCTH NPU MPOBEICHUU J1a00PaTOPHBIX pabOT B XUMHUUECKOM KaOuHeTe.

IIpumepHbie Buabl aesiteibHOCTH oOydarommxcss ¢ 3IIP, oOycioBiieHHbIEe 0COOBIMH
o0pa3oBaTeJIbHBIMU NOTPeOHOCTAMM M o0ecreyHBAKOIIHEe OCMBICJIEHHOE OCBOEHMe
co/lep:KkaHNu 00pa30BaHus MO NMpeaMeTy «XHMHUD)

Coneprxanre BUAOB AesTenbHOCTH oOydarommxcsi ¢ 3[IP Ha ypokax XuMuu onpeaensercs
uX 0coObIMH 00pa3oBaTenbHBIMH MOTpeOHOCTAMU. [ToMumo mmpoko ucnonszyembix B OOIT OO0
o0umx s Bcex OOydyaroUIMXCsi BHJIOB JEATEIBHOCTH CJEIyeT YCHWIMTh BUABI J€STEIbHOCTH,
crneunUYHbIe /Ui JaHHOW KaTeropuu o0ydaroImuxcs, Uit 00eCedeHns: OCMBICICHHOTO OCBOEHUS
colepkaHusl o0pa3oBaHMs MO MpPEIMETY: YCHJIEHUE MPEeIMETHO-IPAKTUYECKOW NEesATEIbHOCTH C
AaKTUBM3ALlUEH CEHCOPHBIX CHCTEM; YEpEelOBaHUE BHUAOB JEATEIBHOCTH, 3aJEHCTBYIOIINX
pa3MyYHbIe CEHCOPHBIE CUCTEMbI; OCBOCHHE MaTrepHuaa ¢ OMOpOil Ha alrOPUTM; «IIOIIArOBOCTH) B
U3yYeHUH Marepuana; UCIOJIb30BaHHE JOMOJIHUTENBHOM BU3yaJbHOM OMOpPHI (MJIaHbl, 00pas3iibl,
CXeMBl, 11a0JMOHbI, OMOpHbIe Tabmuubl). [ pa3zButus y obOyuaromuxcs ¢ 3IIP ymenus nenatb
BBIBO/IbI, (POPMUPOBAHMSI TPAMOTHOTO pPEUYEBOTO BBICKA3bIBAHMA HEOOXOJMMO HCIOJIb30BaTh
ornopHble cioBa W kiuie. Ocoboe BHUMaHME CIEAYeT YACIUTh OOYYEHHIO CTPYKTYPUPOBAHUIO
Marepuaia: COCTaBJICHHE PUCYHOUHBIX M BepOAbHBIX CXEM, COCTABJICHHE TaOJIUI, COCTaBIICHHE
KJaccupuKauu ¢ O00O03HAYEHHBIMH OCHOBAHMSIMM JUIsl KJIAcCU(UKALMKM M HalOJHEHHE HUX
IIpUMepamMu U JIp.

IIpumepHas TemaTndeckas U TepMUHOJIOrn4Yeckas Jiekcuka coorserctsyer OOIT OOO.

[TpoBoauTest cnernuanbHass paboTa MO BBEACHUIO B AaKTHUBHBIA CJIOBapb OOydarOMIMXCA
COOTBETCTBYIOILIEH TEepMHUHONIOTUU. M3yuaemble TEpMHUHBI BBOJSATCS Ha IOJMCEHCOPHOW OCHOBE,
oOs13aTebHa BU3yallbHas TOAJCPAKKA, aJTOPUTMbI pabOTHI C ONpeIeIEHUEM, OMIOPHBIE CXEMBI JUIs
aKTyaJu3alui TEPMUHOIOTHH.

KoppexuunonHo-pa3BuBamias HaNPaBJIeHHOCTb XUMUHU 3aKJII0YaeTCs B TOM, YTO IIpU
TUTAHUPOBAHUU PaOOTHI YUEHHKA HAa YPOKE CIIEAYEeT MPUIEPKUBATHCS CIEAYIOIIMX MOMEHTOB:

1. IIpu onpoce HEOOXOIUMO: aBaTh aJITOPUTM OTBETA; pa3pellaTh MOJIb30BAThCS IIAHOM,
COCTaBJIGHHBIM TpU MOJTrOTOBKE JIOMAITHETo 3aJaHMs; JaBaTh OOJbIIE BPEMEHU TOTOBUTHCA K
OTBETYy Y JOCKHM; pa3pelarb [JelaTb NpeJBapUTEIbHBIE 3alMCH, I0JIb30BATHCS HAIVISIIHBIMU
OCOOHSIMHU.

2. Tlo BO3MOXHOCTH 3a/laBaTb OOYyYaIOIIUMCS HaBOASIIME W YTOYHSIOLIME BOIPOCHI,
KOTOpBIE MMOMOTYT UM MOCJIEI0BaTEIbHO U3JI0KUTH MaTepHall.

3. CucreMaTMuecku TPOBEPSITh YCBOEHHUE Marepuajla [0 TeMaM YpPOKOB, s
CBOEBPEMEHHOTO 0OHAPYKEHHUS MPOOETIOB B MPOIIEIIEM MaTeprale.

4. B npouecce u3yuyeHUs: HOBOro MaTepralla BHUMaHHUE YUYEHHKOB oOpalaeTcs Ha Hanbomee
CJIOXHBIE pa3nenbl m3ydyaeMod TeMbl. HeoOxommmo wamie oOpamarbcs K HAM C BOIPOCAMHU,
BBISICHSIOLMMH TTOHMMaHUe Yy4eOHOro Marepuania, CTUMYJIMpPOBATh BOMPOCH! NpU 3aTPyAHEHUSX B
YCBOGHHMU HOBOTO MarepHalia.

Mecto yueOHOro npeamera «XuMus» B yueOHOM IIaHe

B coorBerctBuM ¢ DenepalbHBIM TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHIAPTOM
OCHOBHOT0 0011ero o0pa3zoBaHHs y4eOHBIH MpeaMeT «XHUMHS» BXOAMT B IMPEIMETHYIO 00JacTb
«EcTecTBeHHOHAyYHbIE TPEIMETBI U SABISETCS 0053aTEIbHBIM JIJIsl U3yUEHHUSL.

Y4eOHbIM MJIaHOM Ha €€ U3y4YeHHEe OTBEIEHO 8 yacoB — 1O 1 4 B MecHI] .



BocnurarenbHbplii KOMIIOHEHT peanu3yercs MocpeacTBOM Moyl «lIKombHBI ypok»

paboyeit mporpaMMbl BOCTIUTAHHUS.

Monyib «lHIK0JIBHBINH YPOK»

Peanuzanusi MIKOJBHBIMU TEAaroraMyd BOCIUTATEIILHOTO MOTEHIMANIA YPOKa MPEAIoiaraet
cleayroniee:

® YCTAHOBJICHUC JOBCPUTCIIbHBIX OTHOIIECHUU MCKAY Y4YHUTCIEM U Cro

YYEHHKAaMH, CHOCOOCTBYIOIIUX IMO3UTUBHOMY BOCHPHUSATHIO y4YalIUMHCS TpeOOBaHUN U
npockO y4yHTessl, NPUBICUEHUIO UX BHUMaHMA K 00CyKAaeMoil Ha ypoke MHpopMmaiuu,
aKTUBU3ALIMU UX [TO3HABATEJIbHOM €S TEIbHOCTH;

® HO6y>KI[eHI/IC IIKOJIBbHHUKOB CO6JHOI[aTB Ha YPOKE O6H.[€HpI/IHHTLIC HOPMBbI

MOBEJICHUs, NpaBWjia OOLIEHUS CO CTAapIIUMU (YUYUTENSIMH) U CBEPCTHUKAMHU
(oOyuaromMucs), IPUHIMIIBI y4eOHOH TUCIMITIIMHBI U CAaMOOpIaHu3aliHg;

MPUBJICUCHUC BHHUMAHUA INKOJBHUKOB K HCHHOCTHOMY ACIICKTY H3Yy4YaCMbIX

Ha ypoKax SIBIEHUH, opraHuzanusi UX paOoThl ¢ MOIy4aeMOW Ha ypOKe COLMAIbHO 3HAYUMOM
UHpOpMaIuel — HHAIUUPOBAHNE €€ 0OCYK/ICHUS, BHICKA3bIBAHUS YUAIIUMICS CBOETO MHEHHS IO
ee MOBOJY, BEIPAOOTKH CBOETO K HEl OTHOIIEHUS;

° HCIIOJIB30BAaHNE BOCIMTATCIBHBIX BO3MOKHOCTEH COACPKAHUA y‘-I€6HOFO

npeaMera uepe3 JACMOHCTPAIMI0 JIETIM MPUMEPOB OTBETCTBEHHOTO, TPaKIaHCKOTO
MOBEJICHUS, TPOSIBIICHUS YEJIOBEKONOOUs ¥ JM0OpOCEepACYHOCTH, depe3 Moa0op
COOTBETCTBYIOIIUX TEKCTOB JUTSl UTCHHUS, 3a]1a4 JIJIsl PEIICHUs, TPOOIEMHBIX CUTYaIUi s
00CYX/ICHHSI B KJIaCCe;

. NPUMEHEHHE Ha YpOKe MWHTEPAaKTUBHBIX (opM paboThl ydauuxcs:

MHTEJUIEKTYaJbHbIX, ACJIOBBIX, CUTYAllMOHHBIX WIP, CTUMYJHPYIOIIUX ITO3HABATEIBHYIO
MOTHBALMI0 WIKOJIBHUKOB, JHUCKYCCHM, KOTOpPBIE HAKOT YYalluMCs BO3MOXKHOCTb
IPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JUAJIOra; rPynnoBoi paboTsl Wik paboThI B
napax, KOTOpble y4yaT HIKOJIBHUKOB KOMaHIHOW paboTe M B3aMMOJEHCTBUIO C APYTUMH
JIETbMU;

® BKJIFOYCHHUEC B YPOK HI'POBBIX IMPOLCAYP, KOTOPHIC IMOMOTAKOT IMOAACPKATH

MOTHUBAILIUIO z[eTeﬁ K MOJYYCHUIO 3HaHI/II\/JI, HaJaXUBAaHUIO ITIO3UTUBHBIX MCEKJINYHOCTHBIX
OTHOUICHUI B Kjacce, MOMOTalT YCTaHOBICHHIO I0OpOXKeIaTeNbHOi armocdepbl BO
BpEMsl YPOKa;

® OopraHu3alusa IJ_IG(1)CTB8., HaCTaBHHUYCCTBA MOTHBUPOBAHHBIX u

SPYAMPOBAHHBIX YYalIUMXCS HAJ WX HEYCHEBAIOUIMMHU OAHOKJIACCHUKAMH, IAFOLIErO
LIKOJIBHUKAM COLIMAJIbHO 3HAYMMBIN OIBIT COTPYAHUYECTBA U B3AMMHOM ITIOMOIIH;

. VHULIMMPOBAHWE W  TOJJCPKKA  HCCIEAOBATEIbCKOM  JIESITEIbHOCTH

IIKOJIBHUKOB B paMKax peaJlu3alud HMH  HMHAMBUAYAIBHBIX M  TPYIIOBBIX
HCCJIEJIOBATENbCKUX MPOEKTOB, YTO AACT LIKOJIbHUKAM BO3MOXKHOCTH MPHOOPECTH HABBIK
CaMOCTOSITENIFHOTO  PEIICHUSI TEOPETUYECKOW MpoOJIeMbl, HABBIK TI'CHEPUPOBAHUS U
odopmiieHHsT COOCTBEHHBIX HJEH, HaBBIK YBAXUTEILHOTO OTHOLICHMSI K UYKHUM HIESM,
oopmiieHHBIM B paboTax Jpyrux HccienoBaresieil, HaBbIK MYOIUYHOTO BBICTYIUICHUS
nepes ayIuToOpuei, apryMeHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKH 3PECHMSL.



IIVNIAHMPYEMBIE PE3VYJIbTATBI OCBOEHMA YVYEBHOI'O ITPE/IMETA «XUMMA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMA K 00YYECHHUIO U 1IeJICHANIPABICHHOM M03HABATEILHON JeSITEeIbHOCTH;

YCTAaHOBKAa HA OCMBICJIIGHHE JIMYHOTO  OMbITa, HAOMIONEHUWH 332 XUMHUYECKUMU
AKCIIEPUMEHTAMU;

OpHEHTAIMs Ha MpaBujia WHAMBUAYAIbHOTO U KOJJIEKTUBHOTO OE€30MaCHOTO MOBEICHUS MpU
B3aMMO/IEHCTBUN C XUMHUYECKUMU BEIIECTBAMH U COCTUHEHUAMM;

IPaKTUYECKOE H3yueHHe MpoQeccuil U Tpyna pa3iIudHOIO Poja, B TOM YHCIIE Ha OCHOBE
NPUMEHEHHUS] U3y4aeMOoro MPEeIMETHOTO 3HAHUs (HarpuMep, 1a00paHT XMMUYECKOTO aHAIIN3a);

yBa)K€HHUE K TPYLY U pe3yibTaTaM TPYIOBOH JeSTEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JaJbHEHIIEH WHIUBUAYAJIbHONM TpPAaeKTOpUU
00pa3oBaHMsI HA OCHOBE OPUEHTUPOBKH B MHUpe Mpodeccuil U mpopecCUOHATbHBIX MPEANOUTEHHH,
YBa)KUTEIBHOTO OTHOILIEHUS K TPYAY;

OCO3HAHHME CBOETO MOBEJECHUS C TOUKU 3PEHHsI ONTAaCHOCTU WM 0€30MacHOCTHU JyIs ceOsl min
JUISL OKPY KAIOIINX;

OCHOBBI ~ DJKOJIOTMYECKOM  KYyJIbTYyphl, = COOTBETCTBYIOIIEH COBPEMEHHOMY  YpPOBHIO
HKOJIOTUYECKOTO  MBIIIJICHUs, [PHOOpPETEHHE  OMNbITa  HKOJIOTUYECKH  OPUEHTHPOBAHHOM
MIPAKTHUYECKOM NESTEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

OCO3HaHHWE TMOCIEJACTBUA W HENpPUATHE BPEAHBIX NPUBBIUEK (YNMOTPEOICHUS aAJIKOTOJs,
HApKOTHKOB, KypeHHs) U UHBIX (GopM Bpeaa A GU3NYECKOro U MCUXUYECKOTO 3/10pPOBbS;

NPUHATHE PELICHUM B >KM3HEHHOM CHUTyallUd Ha OCHOBE IIEPEHOCA IOJIYYEHHBIX B XOZE
00yueHUs 3HaHUH B aKTyaJIbHYIO CUTYaIUIO, BOCIIOIHATH Ae(UIUT HHPOPMALIHH;

TOTOBHOCTh OTOMpaTh W HCIHOJBb30BaTh HYXHYIO HMH(OPMAIMIO B COOTBETCTBUU C
KOHTEKCTOM KU3HEHHOW CUTYalllH.

METANPEAMETHBIE PE3YJIBTATbI

Osnadenue ynueepcanbHblMu y4eOHbIMU NOZHABAMETbHOIMU OCUCMEUAMU:

BBIABJIATE HPUYHUHBI U CIICACTBUA MPOCTBIX XUMHUYCCKUX ﬂBHeHHfI;

OCYIIECTBIATh CpaBHEHHE, KIACCUPUKAIUIO XUMUYECKHX BEIIECTB M0 3aJaHHBIM
OCHOBAHUAM U KPpUTCPUAM JJI1 YKa3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTPOUTH JIOTUYECKOE CYXKJCHHE TIIOCJIe MPEABAPUTEILHOTO aHajin3a, BKJIIOYAIOIIee
YCTAaHOBJICHUC TPUYHNHHO-CICACTBCHHBIX CB5[3eI\/II;

BBISBISITh Ie(DUIIMTHI MH(OPMAILIMY, JAHHBIX, HEOOXOAMMBIX ISl PEUICHHs MMOCTaBICHHON
3aJ1auu;

npeoOpa3oBbIBaTh MH(MOPMAIUIO U3 OJTHOTO BHUJA B APYTroi (TaONUIly B TEKCT U TIp.);

Cco3gaBaTb, MPUMCHATH H HpeO6paSOBBIBaTI) 3HaKM W CHMBOJIBI, MOACIN M CXEMbI IJId
pelieHus yueOHbIX U MTO3HABATENBHBIX 3a71a4 C MOMOIIBIO TIe1arora;

C IIOMOIIBIO I@I€Jarora IMPOBOAUTH XUMHAYECKUAU OIIBIT, HECIIOKHBIN OKCIICPUMCHT, JIA
YCTaHOBJICHHUsI OCOOEHHOCTEW OOBEKTa W3YyYCHHUs, NPUINHHO-CICACTBEHHBIX CBSI3eH U
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

C TOMOIIBI0 TIearora WM CaMOCTOSITENBHO (POPMYIUPOBaTh OOOOIICHHS U BBIBOJABI IO
pe3yibpTaTaM IMPOBEICHHOTO HAOIOICHHUS, OTIbITA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE XUMHUUYECKUX MPOIIECCOB U UX MOCIEICTBUS;

HUCKAaThb UIN 0T6I/IpaTB I/IH(l)OpMaIII/IIO WIJIN JAHHBIC U3 UCTOYHUKOB C YYETOM Hpe}IHO)I(eHHOﬁ
y4eOHOI 3a/1au U 3aJaHHBIX KPUTEPUEB.

Osnadenue yHugepcanbHulMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU:

OpraHM30BBIBaTh y4eOHOE B3aUMOJICHiCTBHE B Tpymme (ompenensaTh OOIIHe IeNH,
pacmpeaessaTh POJIH, JOTOBAPHBATELCS JAPYT C IPYTOM H T. 11.).

C MOMOIIBIO TeJarora Uil CaMOCTOSITENIBHO COCTAaBIISITh YCTHBIE M MUChMEHHBIC TEKCTHI C
HCITIOJIb30BaAHUEM HUIINTIOCTPATUBHBIX MAaTCPUAJIOB IAJI4 BBICTYIICHUSA MEPCT aYJII/ITOpI/IeI\/’I;



OpPTaHHU30BBIBATh YYEOHOE COTPYIHUYECTBO U COBMECTHYIO NEATEIBHOCTh C yUUTEIEM U
CBEPCTHHKAMHM, padOTaTh MHIUBUAYAJIbHO W B TPYIINE: HAXOAWUTH OOIIee pEIICHHWE W pa3pemarh
KOH(pIUKTBI HAa OCHOBE COIVIACOBAHMS TO3MIIMA M ydueTa HWHTEPEcOB; (OPMYIHPOBATH,
apryMEeHTHPOBATh M OTCTAMBATh CBOC MHCHUE;

OIICHMBAaTh Ka4eCTBO CBOEro BKJaga B OOMMH TPOAYKT, NPUHUMATh U pa3elsiTh
OTBETCTBEHHOCTbH M MPOSIBIISATH TOTOBHOCTH K MPEIOCTABICHHUIO OTYETA TIepe]] TPYIIITOM.

Osnadenue ynueepcanbHblMu y4eOHbIMU PECYyTAMUBHBIMU 0CUCHBUAMU:

oOHapyxuBaTh M (opMynHpoBaTh Y4YeOHYIO TpoOIeMy, ONpeAeNaTh Ieldb Yy4eOHOU
JESITEIbHOCTH;

BJIQJICTh OCHOBAaMH CAMOKOHTPOJISI, CAMOOIICHKH, MPHUHATHS PEIICHUH W OCYIICCTBICHHS
OCO3HAHHOTO BBIOOpA B yUeOHOH M MMO3HABATEILHOM IeATETHHOCTH;

COOTHOCHTh CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIATH KOHTPOIb
CBOCH JEATeNTbHOCTH B MPOLECCE MOCTIKEHHUS pe3yabrara, OMpEAeNsTh CIOCOOBI JCWCTBUN B
paMKax MpeIOKCHHBIX YCIOBHI U TPEOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUH C
MU3MEHSIOLIENCS CUTYALUEN;

JaBaTh aJCKBAaTHYIO OICHKY CHUTYAIlMH U MpeIarath IUIaH e¢ H3MCHCHHS,

MPEIBUIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH YyIeOHOM 3a/1auu;

MMOHUMATh NMPUYHHBI, TI0 KOTOPBIM HE OBLI JOCTHTHYT TPEOYyeMBIN pe3yibTarT JNeATeITbHOCTH,
OTIpe/IeTISATH TIO3UTUBHBIC U3MEHEHHSI M HAIIPaBIIeHUs, TpEOYyIOIIHe JanbHeHIel paboThI;

OCO3HAHHO OTHOCHTBHCS K JIPYTOMY YEIIOBEKY, €0 MHCHHIO.

HHPEIMETHBIE PE3YJIBTATbBI

9 K/TACC

pacKpbIBaTb CMBICI OCHOBHBIX XHMMHUYECKUX IMIOHATHUH: XUMHYECKUH DJJIIEMEHT, aroM,
MOJIEKYJIa, HWOH, KATHOH, AaHWOH, MPOCTO€ BEIIECTBO, CIOXXHOE BEIIECTBO, BaJECHTHOCT,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIICHHUS, XHWMHUUYECKas peakuus, XUMUYECKas CBA3b,
mennogoll 3ggexm peaxyuu, MOIb, MOISIPHBIA 00bEM, PAaCTBOP; AIEKTPOIHUTHI, HEIIEKTPOIUTHI,
DIIEKTPOJIUTHYECKAs JTUCCOLMAIMS, pEaKIHuH HWOHHOTO OOMEHa, Karajau3arop, XuMuueckoe
pasHosecue, oopamumvie U HeoOpamumvle peakyuu, OKACITUTEITHFHO-BOCCTAHOBUTEIBHBIEC PEAKIINH,
OKHUCJIUTEh, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE, aJIOTPONHs, aM(OTEpHOCTD,
XUMUYECKas CBsI3b (KOBaJIGHTHAsI, MOHHAS, METAJTTNYECKAs ), KPUCTAIUIMUECKAsT PEHIETKA, KOppOo3us
Memannos, CHIA8bl, CKOPOCMb XUMUYECKOU peaxkyuu, TPEAebHO O0MyCTUMas KOHLEHTpauus
(ITJK) Bemectna;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHUH (CM. M. 1) U mpuUMeHSTh
AT MTOHATHS TIPU OMTMCAHWM BEIIECTB U UX MPEBPAICHHUIA;

UCTIONIb30BaTh 3HAKKW W CUMBOIBI JJIs (DUKCAIMU PE3YJIBTATOB HAOMIONCHUN, COCTABICHUS
dbopMysl BEIIECTB M YypaBHEHHH XWUMHUYECKHX pEaKIWi, 3amuch JaHHBIX YCJIOBUHM 3ajaad.
Hcnonws3oBark 00o03HaYeHHsI, nMeromuecs B [lepronnyeckoid cucteme W TabIUIlE PaCTBOPUMOCTH
KHCJIOT, OCHOBAHUH M COJIEH B BOJIE JIUIS BRITIOJTHEHHUS 3aJaHUM.

ONPEACIISITH BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JJIEMEHTOB B COEAUHEHMSIX
Pa3JIMYHOTO COCTaBa; MPUHAICKHOCTh BEHIECTB K OMPEACIIEHHOMY KJIACCY COECIUHEHHI C OMOpOil
Ha OMpeAeNieHUs, B TOM YHCJE CTPYKTYPHUPOBAaHHBIC; BHUJbI XUMHUYECKOW CBSI3U (KOBAaJIGHTHA,
HMOHHAs, METANTHYECKAs) B HEOPTAaHUIECKUX COCIMHEHUSIX; 3aps/l HOHA TI0 XUMHUYECKO (popmyre;
XapakTep cpelabl B BOJIHBIX PACTBOpPAX KHUCIOT U IICNIOUEH, Mun KpUcmaiiudeckou peuémxu
KOHKPEmMHO20 8eujecmed,

packpsiBarh cMmbIci llepuonnueckoro 3akona /.M. MeHneneeBa U AEMOHCTPUPOBATH €T0
MMOHUMAHUE: ONUCklBamv U Xxapaxkmepuzosams Tabmuanyto (opmy Ilepuonnyueckoit CHCTEMBI
XUMHUYECKHX JJIEMEHTOB: pPa3nyarh IMOHSATHUS «INaBHasg MoAarpynmna (A-rpymnma)» U «ImoOovHas
nonrpynmna (b-rpynma)», mameie u OOJBINHE TMEPUONBI; coomHocums O0003HAYEHUS, KOTOPHIC
UMEIOTCS B TMEPHOAMYECKOW TabiuIe, C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMUYECKHUX AJIEMEHTOB (COCTaB U 3apsif siipa, 00IIee YUCIIO JIEKTPOHOB U paclpeesICHHE UX IO



AIIEKTPOHHBIM CIIOSIM); 00bACHAMb OOIINE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKHX
AJIEMEHTOB M WX COCAMHCHHWHM B TIpefenax MajblX TMEPHOJ0B U TIABHBIX MOATPYII C y4ETOM
CTPOCHUS UX aTOMOB;

KJIacCU(PUITMPOBATh XMUMHYECKHAE ODIIEMEHTHI; HEOPTaHMYECKHE BEIECTBA;, XUMHUUYECKHE
peakuuu (MO YHUCIY W COCTAaBYy YYacTBYIOIIUX B PEaKkIMU BEIIECTB, MO TeraoBoMy dhdekry, mo
W3MCHECHHIO CTENEHEN OKUCICHUS XUMUYECKHIX JIEMEHTOB) C OTIOPOM HAa CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crenu(UIecKrue XUMHUYECKHE CBOICTBA BEUIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIAs OMHCAHWE MPUMEPAMH MOJEKYISPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUNA C OTIOPOI HA CXEMBI;

COCTaBJIAITh YPABHEHUS AJIEKTPOJIUTHYECKON JHCCOLMAIMA KHCJIOT, IIEJIOYel U COJIeH;
MONHBIE W COKpamIEHHBIE YpaBHEHHS peakluidi HWOHHOTO OOMEHa; YpaBHEHHS pEaKIuH,
MOJITBEPKAAIOIITUX CYIICCTBOBAHNE TCHETHUECKON CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;

pacKpbIBaThb  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUA  MOCPEICTBOM
COCTaBJICHUS IEKTPOHHOTO OalaHCca TUX PEaKIINiA;

MPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHS; BO3MOXXHOCTH
MPOTEKAHMS XUMHYECKUX MPEBPAIICHUN MTOCTIE PEIBAPUTEIHLHOTO 0OCYKIACHUS C TIEaroroMm;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MaccChl BEIIECTB; MACCOBYIO JIOJIIO
XUMUYECKOTO dJeMeHTa 1o (opMmyrie COeAUHEHUs; MAacCOBYHO JIONIO BEIIECTBA B PACTBOPE;
MIPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM PEaKIIMH C OMOPON Ha aJTOPUTM;

CleoBaTh  NpaBUjaM  [IOJIb30BAHHUA  XMMHMUYECKOM  mocynoil u  1abopaTOpHBIM
00opyIOBaHMEM, a TaKKe MpaBUIaM OOpAICHHS C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
10 BBHITIOJTHEHHUIO JTA0OPATOPHBIX XMMHUYECKHUX OIMBITOB 1O MOJTYYEHUIO M COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U YIIIEKUCIIOTO Ta3a);

MPOBOJUTH PEAKIMH, MOATBEPKIAAIONINE KAYEeCTBEHHBIM COCTaB pa3IMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MyTEM XJIOPHI- OpOMHI-, HMOAWUI-, KapOoHaT-, docdar-, cuamkar-,
cynb(ar-, THAPOKCH I-HOHBI, KATHOHBI AMMOHHMSI 1 HOHBI U3YYCHHBIX METAJIIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX paCTBOpax HEOPraHUUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTIEPAIMHM MBICIUTEILHON NESITEIbHOCTH — aHajlu3 W CHHTE3,
cpaBHEHHE, O0OOIIEHNE, CHUCTEeMAaTH3AIUI0, BBISIBICHHE MPUYUHHO-CICICTBCHHBIX CBSI3eH — 7S
W3yYCHHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIMH; €CTECTBEHHO-HAyYHbIE METONbI TIO3HAHUS —
HaOMIOZIeHNe, U3MEPEHNE, MOJISITUPOBAHHE, IKCTIEPUMEHT (peabHbIA U MBICTICHHBIN).

COOEP)XAHUE YUYEBHOI'O ITPEAMETA «XVUMUW»

9 KJ/TACC
BemjecTBo ¥ XuMHYecKas peakius

[lepmonnueckuit  3akoH.  Ilepuomuueckas ~ cucTeMa  XHMHUYECKHUX  3JIEMEHTOB
. . MenpneneeBa. CrtpoeHue aTroMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XMMHUYECKHX
SJIEMEHTOB MEPBBIX TPEX NEPHONOB, KaJIus, KajdbLU M HUX COEAMHEHUH B COOTBETCTBHU C
TIOJIOKEHUEM JIEMEHTOB B [leprnoandeckoii cuCTeMe B CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUJAbl XUMHYECKOH CBA3M. THIBI KPUCTAUIMYECKHX PEIIETOK,
3a8UCUMOCMb CEOUCME 8eujeCmaa om Muna KPUCMAaiIuieckol peuémsu u 6uoa XUmMu4ecKkou cesa3u.

Knaccupukanuss W HOMEHKIATypa HEOPraHMYECKUMX BEIIeCTB (MEXAyHapoaHas |
TpI/IBI/IaJ'II)HaSI). XUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAINIUXCA K PAa3IMYHbIM KJIacCaM
HEOPraHMYECKUX COeTUHEHUHN, TeHETUYECKas CBA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XxuMHUUEeCKUX peaklUuidl MO pa3iudHbIM MpU3HAKaM ([0 YUCIY M COCTaBy
YYacCTBYIOLIMX B PEaKIMU BELIECTB, MO TEIUIOBOMY 3P EKTY, 0 U3MEHEHUIO CTENIEHEH OKHCICHUS
XMMUYECKHX DJJEMEHTOB, II0 00pamumMocmu, RnO Y4acmuio Kamaiusamopa). K30- H
SHIOTEPMUYECKUE PEAKUMU. Tepmoxumuneckue ypasHeHusl.

Ilonsamue o ckopocmu xumuyeckou peaxyuu. [lonamue o6 o6pamumvix u HeoOPAMUMBbIX
XUMUHYECKUX peaKyUuslx. Ilonsmue o eomocenunvix u CeMEPOCEHHBIX peaKyuslx. Ilonsmue o



xumuueckom paenogecuu. CmeujeHue XxXumuuecko2o pagHogsecus. Daxmopul, eirusAlOWUEe HA
CKOPOCMb XUMUYECKOU PeaKyuu U NOTOHCEHUE XUMUUECKO20 PABHOBECUSL.

OKHUCIUTENFHO-BOCCTAHOBUTENLHBIE  PEAKINH, DJJICKTPOHHBIM OamaHC OKUCIUTEIHHO-
BOCCTAHOBHUTENIbHON peakuuu. (COCTaBIIEHHME YPAaBHEHUW OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii C UCIOIb30BaHUEM METO/Ia AIIEKTPOHHOTO OanaHca.

Teopust ~ >IEKTPOTUTUYECKOM  THCCOIMAIINH. DJIEKTPOJIUTUYECKAST  JUCCOIMALIMS.
DJEKTPONUTHI W HEINEKTPONUThl. KaTuoHbl, aHUOHBL. MexaHusm ouccoyuayuu eeuyecms ¢
PA3TUYHBIMU UOAMU Xumudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUnbHBIC U CaObie
AIIEKTPOJIUTBHL.

Peakiuu moHHOTO OOMeEHa. YCIOBUS MPOTEKAHWs PEaKIMii MOHHOTO OOMEHa /0 KOHIIA.
[TonHpie M COKpAILIEHHBIE MOHHBIE YPABHEHUS PEAKLIHNKM. XMUMUYECKUE CBOMCTBA KUCIOT, OCHOBAaHUM
U COJell B CBeTE MPEACTABICHUN 00 dNIEKTPOIUTHYECKOW auccommanuu. Cpema pacTBopa.
KadecTBeHHBIE peakiuu Ha KaTHOHBI U aHUOHBI: XJIOPUI-, OpOMHUI-, HOTU-, CyabdaT-, KapOOoHaT-,
CUJIMKaT-, pocdar- aHUOHBI; TUIPOKCHI-MOHBI, KATHOHBI AMMOHUS, MAarHUs, KaJIbIUs, aTFOMUAHUSA,
xkenesa (2+) u (3+), menu (2+), IMHKA, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX.

XUMUYECKUA HSKCIEPUMEHT: O3HAKOMJICHHE C MOJACISIMUA KPHUCTAUIMYECKUX PEIMIETOK
HEOPraHMYECKHUX BEIIECTB — METaUIOB U HeMeTauioB (TpaduTa M amMasa), CIOKHBIX BEIIECTB
(xmopuaa HaTpusl); UCCIEAOBAHNWE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEaKIUUd OT BO3JICHCTBUS
pa3NUYHBIX  (PAKTOPOB; HCCIEAOBAHHE DJICKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, MpoIiecca
JIUCCOIIMAIINN KUCJIOT, IIeJI04YeH U comeit (BO3MOXKHO MCIIONh30BAHNE BUICOMATEPHAIIOB); TPOBEICHHE
OTIBITOB, HJUTFOCTPUPYIONINX MPU3HAKU MPOTEKAHUSI pEaKIiii HOHHOTO oOMeHa (00pazoBaHUE OCaJIKa,
BBIJICTICHUE Ta3a, OOpa30BaHWE BOJIbI); OIBITOB, WJUTIOCTPUPYIONIUX TMPUMEPHI OKHUCIHTEIHLHO-
BOCCTAaHOBHUTEIBHBIX pPEaKIUil (TOpeHue, PeaKIUu pa3IoKEHUs, COCIUHEHHS), paclo3HAaBaHUE
HEOPraHWYECKUX BEHIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAKIHUA HAa HWOHBI; PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4.

HeMeTanasl M MX cOeTHHEHUA

OO61as xapakTepucTika ragoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIICHH
okucneHus. CTpoeHne M (QHU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XHMHUYECKHE
CBOWCTBa Ha MpuUMepe XJopa (B3auMMOJEICTBHE C MeTajslaMH, HeMeTalslaMM — BOAOPOJIOM H
KHUCJIOPOJOM, werouamu). Xnopoonopoa. CosnsHas KUCIOTa, XUMUYECKUE CBOWCTBA, nOIyueHue,
npuMeHeHue. /leticmeue xiopa u Xaiopogooopooa Ha Op2anu3m yenogexka. BaxkHeiime XJI0puabl U
UX HAXOXKJICHHE B TIPUPOJIC.

OOmasts xapakrepuctuka sneMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHsI aTOMOB
KHCJIOpOJia U Cepbl. XapaKTepHbIE€ CTEIIEHH OKHCICHHUS.

Crpoenue u (pu3znyecKre CBOWCTBA MPOCTHIX BEIECTB — KMCIOPO/AA U Cepbl. AJUIOTPOIIHBIE
MoIU(pUKAUU KHCIOPOJia U cepbl. XMMHUECKHE CBOMCTBA cepbl (B3aUMOJICHCTBUE C HeMemaniiamu
— BOJIOPOZIOM U KHMCJOPOJIOM, METAINIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOU KUCTIOMAMU,).
CepoBoaopoa: cTpoeHHe, PU3NUECKUE U XUMUYECKHE CBOMCTBA (KHCIOTHBIE U BOCCTAHOBUTEIIbHbIE
cBoiicTBa). OKCUABI Cepbl KaK MPEACTaBUTENIN KHCIOTHBIX OKcUAoB. CepHasi KUCIOTa: (PU3NYECKHUEe
U XuMudeckue cBoiicTtBa (oOmue u cneunpuyeckue). Coau CepHOM KHCIOTbHI, KaueCTBEHHAs
peakius Ha cyinb¢par-uoH. CepHHUCTas KUCIIOTA. Xumuueckue peaxkyuu, aexcawjue 6 OCHO8e
NPOMbBIULIEHHO20 cnocoba nomyyeHusi cepHol Kuciomul. HaxoxneHue cepbl U €€ COeTUHEHHH B
npupoze. IlpumeHeHune cepbl M €€ COCOUHEHUH B OBITY M B HPOMBIIIICHHOCTH. Xumuueckoe
3aepssHeHue OKpyscarouell cpedbl COeOUHEHUAMU cepbl (KUCTOMHbLE 00HCOU, 3a2pA3HeHUe 8030YXa
U 8000€M08), CnOCOOBI €20 NPedoMBpPALY eHUs.

OO0mras xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB a30Ta U
docdopa, xapakTepHble CTEIIEHU OKUCICHHUS.

A30T, pacmpocTpaHeHHe B pUpoe, GU3NIECKHE U XUMHUECKHE CBOMCTBA (B3aUMOICHCTBHIE
C MeTalylJaMM ¥ HEMeTaulaMH - KHUCIOpPOAOM U BopoponoM). KpyroBopor azora B mpupone.
AMMUaK: (QuU3MYECKHEe U XUMHYECKHE CBOWMCTBAa (OKHCIIEHHE, OCHOBHBIE CBOMCTBAa BOJHOIO
pactBopa), nomyuenue WU TnpuMeHeHue. ColM aMMOHUS: COCTaB, (U3WYECKHME M XUMHUYECKUE



CBOWCTBa (pa3NoXKeHUE, B3aUMOJICHCTBHE CO IlenouaMu), TpuMeHeHnue. KauecTBeHHas peakuus Ha
WOHBI aMMOHHS. AB3OTHas KHCIOTa, e (U3MYECKHe W XHMHUYECKHE CBOWCTBa (oOmme W
cneunpudeckue), nonyuenue. Hutparbl (pasznoxeHue). AzoTucras KucioTa. Vcrmomb3oBaHue
HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MHUHEPAIBHBIX YNOOpeHWH. Xumuueckoe 3acpsizHenue
OKpydtcaroueli cpedbl COeOUHEHUAMU a30Mma (KUCTOmMHble 00XHCOU, 3acpsA3HeHue 6030yXd, No4ebl U
6000EM08).

docdop, arromponnvie moougurxayuu gocgopa, dbuznyeckue U XUMUYECKHUE CBOMCTBA
(B3aMMONEHCTBHE C METAJIaMH, HEMETAUIAMH, KOHYEHMPUPOBAHHbIMU d30MHOU U CePHOll
kucnomamu). Oxcun dochopa (V), oprodochopHas kucimora: (GU3NIECKUE U XUMUUYECKUE
CBOWCTBa, noiyuenue. [lonamue o Munepanvbhvlx yOoopenusx: numpamsol u gocghamol. I[lonamue o
KomniekcHvix yoobpenusx. OOmas xapakrepuctuka sneMeHToB I[VA-rpynmel. OcobeHHOCTH
CTPOCHHS aTOMOB yIJIepoJa U KpeMHHS. BalleHTHOCTh M XapaKTepHBIC CTETICHW OKHCIICHUSI aTOMOB
yriepona 1 KpeMHus. PacripocTpanenue yrieposa B IpupoJie, XapaKTepHble CTENICHH OKUCIICHHS.

VYrepon, amnorponHble Moaudukanuu (rpadur, anmasz), QU3MUECKHE U XHUMHUYECKHE
CBOMCTBa HPOCTHIX BEILIECTB (B3aumoeiicTBue C MeTaJIaMH, HEMeTaJIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoll Kuciomamu). Ancopomus. KpyroBopor yriepoma B
npupone. OKCuapl yriaeposa, ux (pu3nyeckue 1 XMMUYECKUE CBOWCTBA, MOIyuYeHHE U MTPUMEHEHHE,
JIEWCTBHE HA OPTaHU3M UYENIOBEKA. JKoIocuuecKue npobiemvl, césasamnuvle ¢ okcuoom yenepooa(lV);
eunomesa 2n00anbHO20 NOMENJeHUs KAUMama, NapHukogvii 3¢¢gexm. YrolbHas KHUcIoTa U e
cond, uX (pU3MYecKue U XUMHUECKUE CBOICTBA, noiyyeHue u npumenerue. KauecTBeHHast peakius
Ha KapOoHaT-uoHbI. Mcronb3oBaHne kKapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIIICHHOCTH U CEJIbCKOM
XO3SIICTBE.

OO6ume npezacTaBieHuss 00 0COOEHHOCTAX COCTaBa U CTPOEHUSI OPraHUYECKUX COEAMHEHHM
yriepona (Ha mpuMepe MeTaHa, STUIIEHA, dTaHOJa, YKCYCHOW KHCIOTHL. MXx cocmas u xumuyeckoe
cmpoenue. Knaccuguxayus opeanuueckux eewecme. IloHATHE O OHOJOTHMYECKH BaKHBIX
BEIIEeCTBAaX: XHUpax, OeNKax, yrieBoJax — U X POJIU B )KU3HU UelioBeKa. MamepuanbHoe eOuHcmeo
OP2aHUYECKUX U HEOP2AHUUECKUX COCOUHEHUI.

Kpemuuii, ero ¢usmueckue U XHMHUYECKHE CBOWCTBAa (Ha NpUMEpe B3aHUMOACHUCTBUS C
MeTaJUlaMU U HeMeTallJIaMHU), noayuenue u npuMmenenune. Coedunenus kpemuus 6 npupooe. Odwue
npeocmasnenus 06 okcude kpemuusa(lV) u xpemnuesoi kuciome. Cunuxamol, Qusuueckue u
Xumuueckue ceoucmea, NoiyueHue u npumeHeHue 6 Oblmy, NPOMbIULIEHHOCIU (8 MeOUYUHCKOL,
EKMPOHHOU, CMPOUmenvHol u 0p.). Badcueliwue cmpoumenvhvie Mmamepuanvl. Kepamukd,
cmekio, yemenm, 6emon, dcenezobemon. Ilpobremvl 6e30nacHo20 UCNONBL308AHUS CIMPOUMETLHBIX
Mamepuanos 8 NOBCeOHeBHOLL HCUZHUL.

XUMUYECKHH HKCIEPUMEHT: H3yueHHe O0O0pa3loB HEOPraHWYECKUX BELIECTB, CBOWMCTB
COJISTHOM KHCJIOTBI, TIPOBEJICHHE KAYeCTBCHHBIX pEaKIWi Ha XJIOPWA-WOHBI W HaAOIIOICHHE
MPU3HAKOB MX TMPOTEKAHUS, OMNBITH, OTpaxkawlnue (U3NYecKne W XUMHYECKHUE CBOWMCTBA
TaJIOTEHOB M WX COCTUHECHHU (BO3MOXKHO WCIIOJIb30BAaHHE BUICOMATEPHUAJIOB); O3HAKOMIICHHE C
oOpa3aMu XJIOpUAOB (TaJOreHUOB); O3HAKOMIICHHE C 00pa3llaMu cepbl U €€ COeIMHEHHSIMH
(BO3MOXKHO HCIIOJIB30BAHHE BUICOMATEPUATIOB); HAOMIONCHHE TIpollecca OOyTITMBaHUS caxapa IOj
JIeicTBHEM KOHLIEHTPUPOBAHHOW CEpHON KHUCIOTHI; U3yYeHUE XUMUYECKUX CBOMCTB pa30aBIeHHOM
CEPHOU KHCIIOTHI, TPOBEACHNE KaueCTBEHHON PeaKIMy Ha Cyab(haT-uOH W HAONIOJCHUE TPHU3HAKA
e MpOoTeKaHMs; O3HAKOMJIEHHE ¢ (PU3UYECKHMMM CBOWCTBAMH a3oTa, ¢ocdopa W UX COeIUHEHHH
(BO3MOXKHO HMCIOJb30BAaHUE BHAEOMAaTEepUaNoOB), 00pa3liaMu a30THBIX M (pocPopHBIX ynoOpeHui;
NOJy4YeHHEe aMMHaka M HM3yueHHe ero CBOICTB; MpOBEIECHHE KAaYECTBEHHBIX pEaKUUi Ha HOH
amMMoHUST W (ochaT-nOH ¥ W3YYCHHE TPHU3HAKOB WX TPOTEKAaHUS, B3aWMOJCHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJbIO (BOZMOXKHO HCIOJIB30BAHHUE BHUIEOMATEPHAIIOB);
U3ydeHNe MOJeeH KPHCTAUIMYECKUX PEHI€TOK anmasa, rpadura; 03HaKOMJICHHE C IPOIECCOM
afcopOIuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM MIPOTHBOTa3a;
MOJTYYCHHE YIVICKHCIIOTO ra3a W M3YYCHHE €r0 CBOMCTB; NMPOBEICHUE KaueCTBEHHBIX PEAKIMHA Ha
KapOOHaT- ¥ CHJIMKAT-UOHBI M H3yYEHUE MPU3HAKOB UX MPOTEKAHHUS;, 03HAKOMJICHHE C MPOIYKIHEH
CHJIMKaTHON TPOMBIIUIEHHOCTH; PEIICHWE SKCIEPUMEHTANBHBIX 3a/lad 1o TeMe «BaxHeimme



HEMCTAJIJIbI U UX COCAUHCHUS).

MeTajuibl M HX COeTUHEHHUS

OO6mast xapakTepUCTUKAa XUMHUYECKHX OJIIEMEHTOB — METAlJIOB Ha OCHOBAHMHM UX
nonoxkenus B Ilepuoguueckoit cucreme xumuueckux aeMeHToB [l. . MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTasIioB. Meramnyeckas CBsi3b M METaNIMYecKas KpHUCTaJuIndyecKas
peméTka. DJIEKTPOXUMHYECCKHI psif HanpsikeHu MetauioB. DU3WUYEecKWe W XUMHYECKHE
CBOMCTBAa MeETaJNIOB (B3aUMOJICUCTBHE C KHUCIOPOAOM, BONOH, KucinoTamu). Obwue cnocodwvl
nonyuenus memannog. llowamue o Koppo3uu memannios, OCHOGHble CNOCOObI 3AWUMbL UX OM
Kopposzuu. Cniasvl (cmanb, uyeyH, OWPATIOMUHUL, OpPOH3A) U UX HNpPUMEHeHue 6 Ovimy U
NPOMBIULIEHHOCU.

[Ilenouynsie MeTasuibl: nonoxxeHue B [lepuoguyeckor cucreMe XMMHUYECKUX IEMEHTOB /l.
N. MenpeneeBa; ctpoeHne aroMoB. HaxoxneHue B npupoje. Pu3nyeckue 1 XUMUYECKHE CBOMCTBA
(na mpumepe HaTpus U Kamusi). OKCUABl U TUAPOKCUABI HATPpHs U Kanus. [I[puMeHeHne mienouyHbIX
METAJVIOB M X COCTMHEHUH.

[IlenoyHO3eMeNbHBIE METAIIIBI MAarHUM M KaJIbIUM: NonoxeHue B [lepuoguyeckoi cucreme
xumuueckux sneMeHTtoB J[. M. MenneneeBa; CTpOE€HHE HMX aTOMOB; HAaXOXIECHHE B IPHUPOJIE.
dusnueckue U XMMHYECKHE CBOMCTBA MarHusi U Kajblus. BaxHelnine cOeIMHEHUS KaJlbLIMs
(oxcua, TUAPOKCUL, CONH). JKEécmKocnb 800bl U CNOCOObL €€ YCMPaHeHUs.

Amomunuil: nonoxenue B Ilepumonmueckoil cucreme xumuueckux saemeHtoB /Jl. U.
MeHeneeBa; CTpOEHUE aTOMa; HaXOXKJICHUE B mpupoje. PU3HMYECKUE M XMMHUYECKUE CBOWCTBA
anroMuHMsL. AM(OTEpHBIE CBONCTBA OKCUIA U THAPOKCH/IA ATFOMUHHUS.

Keneso: nonoxenne B llepuoguueckoid  cHUCTEME  XMMUYECKHX  DJIEMEHTOB
. . MeHnneneeBa; CTpOCHHE aroma; HaxoxkAeHue B mpupone. PU3HMUECKHE U XUMHUYECKHUE
CBOICTBa KeJe3a (B3auMOJEHCTBUE ¢ METAJJIaMH, KUCIOTaMU U coisiMu). OKCUbI, TUAPOKCUABI U
comnu sxene3a(ll) u xenesza(Ill): cocras, cBONCTBA U nosyueHue.

XUMHUYECKANM OKCIIEPUMEHT: O3HAKOMJICHHE ¢ oOOpaslaMu METaJUlIOB W CIUIABOB, HX
(bU3NYECKUMHU CBOMCTBAMM; U3YUCHHE PE3YTHTATOB KOPPO3HH METAJIOB (BO3MOKHO UCTIONH30BAHHE
BUJIECOMATEpPHUAIOB), 0COOCHHOCTE!N B3aUMOIEHCTBUS OKCH/IAa KAJIbLIUS U HATPUs C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPUAJIOB); UCCIIEIOBAHWE CBOWCTB >KECTKOM BOJABI; MPOLECCAa TOPEHUs
JKelleza B KUCIOpoJe (BO3MOXKHO HCHOJIb30BaHHE BHUAEOMATEPHANIOB); NPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, Kajblus, aTloMUHUs, nuHKa, xene3a(ll) u xenesa(lll),
meau(11)); nabmrogeHne u onucaHue MPOIECCOB OKPAITMBAHUSA IJIAMEHW MOHAMHU HATPHS, KaJIus U
KaJbIusl (BO3MOXKHO HCIIONIb30BaHUE BHUAEOMATEPHANIOB); HCCIEAOBAaHHE aM(OTEPHBIX CBOICTB
TUIPOKCUJA ATIOMUHUA WU TUIAPOKCUIA LMHKA; PEIICHUE HKCICPUMEHTAIBHBIX 3aJad IO TeMe
«BaxuHelue MeTasuibl U UX COSAUHEHUS.

Xumusn u okpycarouian cpeoa

Hosvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvt 8 no8ceOHesHOU HCUHU
yenogexa. Xumus u 300pogve. bezonacnoe ucnonvzosanue sewjecme u XumMudeckux peakyuti  ovimy.
Ilepsas nomowb npu xumuueckux oxco2ax u ompagienusx. OcHOBbl IKOL02ULECKOU 2PAMOMHOCIU.
Xumuueckoe 3azpssHenue oKpyxcaroujeli cpeovl (npedenvbHas O0NYCmumMas KOHYeHmpayus 6euecme
— IIJ]K). Pone xumuu 6 peuieHuu 3K0102UYeCKux npooem.

Ipupoonvie ucmounuxu yeneso0opooos (y2oib, NPUpoOHblll 2a3, Hepmv), NPOOYKMbL UX
nepepabomku, ux poiv 8 Oblmy U HPOMbIUULLEHHOCTU.

Xumuueckuil skcnepumenm: usyyeHue o6pasyo8 Mamepuanlos (Cmekio, Cniagbl Memaiios,
NONUMEPHbBLE MAMEPUATIbL).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
HaumvenoBanue | KoamdecTrBo yacoB
Ne AITEI0B 1 TeM K I DJIeKTPOHHBIe (HH(POBHIE)
nm | P*A Bcero OHTPOJILHBIC PaKTHIeCKne oOpa3oBareibHbIE pecypchl
NporpamMmsl padoThI padoThI
BemtectBo n
1 XHMHYecKas 3 Bbubmnoreka I1IOK
https://m.edsoo.ru/7f41a636
peaxuus
2 Hewmerasier u ux D) bubmmoreka [IOK
COEeINHEHUS https://m.edsoo.ru/7f41a636
3 MeTasel n ux ) Bubnuoreka [IOK
COCIMHCHMUS https://m.edsoo.ru/7f41a636
4 O06006111EH1E 1 1 Bubmmnoreka IIOK
Marepuaia https://m.edsoo.ru/7f41a636
OBIIEE
KOJIMYECTBO 3 1 0
YACOB I1O

[TPOTPAMME



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

raJOr€HOB, SJIEMEHTOB
VIA-rpynmsl

9 KJIACC
Ne KoJsimuecTBo 4acoB JteKTpOHHbIE
ara nu(poBbIe
n | Tema ypoka Beero KonTpouabHbIe IIpakTH4yeckue fi’syq CHHS 061()1) al; OBATETBLHBIE
/ padoThbI padoThbI
ecypchl
- pecyp
Ilepuonuyeckuil 3aK0H.
CrpoeHue aTOMOB.
CrpoeHue BelecTna.

1 Knaccudukanus u 1 bubnuoreka [TOK https://
HOMEHKJIaTypa m.edsoo.ru/7f41a636
HEOPraHMYEeCKHUX
BELIECTB.

Knaccudukanus

) XUMUYECKUX PEAKIMM 110 1 bubnuoreka [IOK https://
pA3JIMYHBIM TIPU3HAKAM m.edsoo.ru/7f41a636
ONEeKTpONUTHYECKAS

3 nucconuanys. Peaknun 1 bubnmoreka ITOK https://
MOHHOTO OOMEeHa m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA
XUMHYECKUX IEMEHTOB
— HeMeTasuioB Obmas

4 B bubnuoteka ITOK https://
XapaKTepUCTUKA 1

m.edsoo.ru/7f41a636
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OO61mas xapakTepucTuKa

5 3NIEMEHTOB VA-rpymisbl, bubnuoreka [TOK https://
IVA-rpynnsl m.edsoo.ru/7f41a636
OO61mas xapakTepucTruKa
XUMHUYECKUX JIEMEHTOB

6 — meTaioB. lllenounsie bubanoreka [1OK https://
U IIEJI0YHO3EMETIbHBIE m.edsoo.ru/7f41a636
METaJLIbI

7 Anmomunnii. JKeneso bubanoreka [1OK https://

m.edsoo.ru/7f41a636

KontponpHas pabora 3a

8 Kypc 9 krnacca

OBUIEE KOJIMYECTBO

YACOB 11O ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA

OBA3ATEJBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon WU.I"., Cnagkos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

I"adpuensiy, O. C. Metoaundeckoe nocooue k yueonuky O. C.
[Nabpuensana «Xumus». 9 kinace / O. C. I'abpuensn. — M. :
Hpoda, 2021. — 108.

JunakTudeckue MaTepualibl J1Jisl YPOKOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
bubmmoreka [TOK https://m.edsoo.ru/863e5ac4



