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I[TOACHUTEJIBHAA 3AITMCKA

AnantupoBaHHas palouas mporpamMma IO XUMHH JUII OOYYalOUIMXCS C  3allepXKKOH
ncuxuueckoro paspurtus (naiee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHMs COCTABICHA B
COOTBeTCTBUU ¢ DenepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOIO
o0miero oOpa3oBaHusl MPEACTABICHHBIX B YHHUBEPCAIbHOM KoAudukarope mo xumuu, KoHuenuu
npernofaBaHus y4eOHOro nmnpeamera «XHUMHsS», B 00pa30OBaTENbHBIX Opranm3amusx PO,
pean3yIoluX OCHOBHbBIE 00111€00pa30BaTeIbHbIE TPOTPAMMBbI.

O01mas XapakTepuCcTHKA y4eOHOT0 npeaMeTa « XuMHs»

Y4eOHblii mpeaMeT « XuMUs» BXOJIUT B IIpeIMETHYI0 00sacTh « EcTecTBeHHOHAyuYHBIE IpeIMETH». B
CHCTEME ECTECTBEHHOHAYYHOT0 00pa30BaHUs XUMHS KaK YYeOHBIH MTPEIMET 3aHIMAET BaXKHOE MECTO
B IIO3HAHUU 3aKOHOB MPUPOJIBI, (OPMHUPOBAHMH HAYYHOW KApTHHBI MHUpPA, CO3JAaHUH OCHOBBI
XUMHUYECKHUX 3HAHUH, HEOOXOIUMBIX ISl TOBCEAHEBHOMN JKM3HH, HABBIKOB 3/I0POBOTO U OE€30MacHOTO
JUISL YeJIOBeKa M OKPY’KaIoIIe ero cpenbl 00pasa JKU3HHU, a TaKKe B BOCIUTAHUU HKOJIOTHIECKOU
KYJbTYPBIL.

YcnemHnocTb HU3YYUCHUS XUMUH CBA3aHa C OBJIAICHUCM XUMHWYCCKUM SA3bIKOM, CO6JHO,Z[CHI/ICM IIpaBUI
Oe3omacHoi pa60TI)I IIPpU BBITOJIHCHUHU XUMHWYCCKOI'O SKCIICPUMCHTA, OCOSHAHNEM MHOTI'OYHCIICHHBIX
CBSI3EH XUMUU C APYruMu nNpeaMeTaMu MKOJbHOI'O Kypca.

[Iporpamma BkitOYaeT B ceOsi OCHOBBI HEOPraHMYECKOW M OpraHMuYecKou xumuu. [ JTaBHOW uieei
MPOTPaMMBI SIBIISIETCS CO3/IaHUE 0A30BOTO KOMITJICKCA ONOPHBIX 3HAHHM MO0 XMMHUH, BHIPAKCHHBIX B
dbopMe, COOTBETCTBYIOIIEH BO3PACTY 00YUAIOIIUXCS U X OCOOBIM 00pa30BaTebHBIM OTPEOHOCTSIM.

B conepsxaHum IaHHOrO Kypca IPEACTaBIEHBI OCHOBOIIONATAIONIME XMMHUYECKHUE TEOPETUYECKHE
3HaHUA, BKIIOYAIOIIME H3Y4YCHUE COCTaBa M CTPOCHHUS BEIIECTB, 3aBUCUMOCTH HMX CBOMCTB OT
CTPOEHHUsI, NMPOTHO3MPOBAHHUE CBOWCTB BEIIECTB, MCCIECIOBAHNE 3aKOHOMEPHOCTEH XMMHYECKUX
IIPEBPALLCHNI U IIyTEH yIPABICHHUS UMH B LENAX ITOJTYYEHHUs BEIIECTB U MATEPUAJIOB.

TeopeTnyecKkyro OCHOBY H3yUYEHHUSI HEOPraHMYECKOW XUMHUM COCTAaBIISIET ATOMHO-MOJIEKYJISIPHOE
yuenue, [lepuonnueckuii 3axkoH [[.M1. MenneneeBa ¢ KpaTKMMU CBEACHUSIMU O CTPOCHHUHM aTOMa,
BH/IaX XUMHYECKON CBS3H, 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUUYECKUX PEAKIIUH.

B um3yuenunm Kypca 3HauMTENbHAs POJIb OTBOAUTCS XUMHUYECKOMY SKCIIEPUMEHTY: HPOBEIECHUIO
NPaKTUYECKUX U Ja0OpaTOpHBIX paldoT, ONMMCAHUIO PE3YyJbTATOB YUYEHHUYECKOT'O SKCIEPUMEHTA,
COOJIOZICHUIO HOPM U MTpaBHJI 6€30MacHOl paboThl B XUMUYECKOH J1a00paTOpHUH.

Peanuzamnus manHO# mporpamMMbl B mpoliecce o0ydeHus mo3BoauT oOyuatomumcs ¢ 3I1P ycBouts
KJIFOYEBBIE XUMHUUYECKHUE KOMIIETCHIIMM U IOHATH POJb UM 3HAYEHUE XUMHUH CPEIU IPYTHX HAYK O
MIPUPO/IE.

N3yueHne XUMHU CHOCOOCTBYeT (POPMHUPOBAaHUIO Yy OOYyYaroIIMXCS HAYyYHOTO MHPOBO33PEHUS,
OCBOEHHUIO OOIIEHAYYHBIX METOJO0B (HAOMIOJEeHUE, U3MEpPEHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE),
OCBOCHMIO MPAKTUYECKOTO IPUMEHEHHS HAYYHBIX 3HAHUI, OCHOBAHHOT'O Ha MEKIIPEAMETHBIX CBS3AX
¢ mnpeameramu «Oxpyxkaromuii  Mupy», «Duzuka», «buomorus», «['eorpadusy,

«Marematuka» 1 GOpMUPYET KOMIIETEHIIMH, HEOOXOIMMBbIe IJIsl MPOAODKEHUsS OOpa3oBaHUS B



00/1aCTH €CTECTBEHHBIX HayK.

W3yuenne XUMHUHU CIIOCOOCTBYeT pa3BuTui0 Yy oOydaromuxcs ¢ 3IIP  mpoctpancTBeHHOTO
BOOOpaXeHHUs, (PYHKUMOHAJIbHON TIPAMOTHOCTH, YMEHHMS BOCHPUHUMAThb U  KPUTUYECKU
aHAJIM3UPOBaTh UHPOPMALIUIO, IPEJCTABICHHYIO B Pa3IMYHbIX (opMax. 3HAUUMOCTh IIpeaMeTa JUis
pa3BUTHS KU3HEHHOW KoMmeTeHUuu oOyuarommxcs ¢ 3IIP 3akmiodaercss B YCBOCHHU OCHOBBI
XMUMHUYECKHUX 3HAHUH, HEOOXOAUMBIX [UIs IOBCEAHEBHOM XKU3HU; HABBIKOB 310POBOI0 U O€30I1aCHOTO
JUIs 4eJI0BEKa M OKPY>KaroLel ero cpeipl 00pasa KU3HH; (POPMUPOBAHUU 3KOJIOIMUECKON KYJIbTYPBI.

[IporpaMma oTpakaeT cojaep)kaHHe OO0ydeHHs mpeaMeTy «XHUMHsSD» C YYETOM OCOOBIX
oOpa3oBaTenbHbIX TOTpeOHOCTEH oOyuatonuxcs ¢ 3I[IP. OBnameHue y4eOHBIM MPEIMETOM
«XuUMHS» TPENCTaBIsIeT OMPENCICHHYI0 TPYAHOCTh s oOyuwatouuxcs ¢ 3[IP. Dto cBszano c
0COOEHHOCTSIMH MBICIIATEIbHON ACATCIIbBHOCTHU, ICPUOANICCKUMHU KoJe0aHusIMU BHHUMAaHHA, MaJIbIM
00BEMOM TaMSATH, HEAOCTATOYHOCTHIO OOIIEero 3amaca 3HAHWW, MOHMKEHHBIM IO3HABATEIbHBIM
HMHTEPECOM U HU3KUM YPOBHEM PEUEBOT0 Pa3BUTHSI.

Jlis mpeoioneHns: TPYJHOCTEH B M3y4EeHUM yuyeOHOro npeaMera «XuMus» HeoO0Xoauma ajarnTaius
o0beMa U XapakTepa y4eOHOro MaTepuaja K MO03HaBaTEIbHBIM BO3MOXKHOCTSAM JAHHOM KaTeropuu
00yJaromuxcs, y4eT X 0COOCHHOCTEH pa3BUTHS: CIIOIB30BAHNE aJITOPUTMOB, BHYTPHIIPEIMETHBIX
U MEXIIPEJMETHBIX CBA3€H, MOCTENIEHHOE YCI0KHEHUE N3Yy4aeMOro Marepuaia.

[Tpu n3yyeHun XUMHUHA HEOOXOAMMO OCYIIECTBISATh B3aUMO/IEUCTBHE Ha MTOJINCEHCOPHOM OCHOBE.

TeOpeTI/I‘IeCKI/Iﬁ MaTeprajll pEKOMCHAYCTCA H3Y4UaTb B IIPOLICCCC HpaKTHqGCKOﬁ ACATCIIBHOCTH.
Bo03M0XHO BEIZCIICHHE OTCIBLHBIX YPOKOB Ha PCIICHHUE 3ada4 B CBA3U CO CJIOXHOCTBIO aHaIn3a
TCKCTa O6y‘laIOH_II/IMI/IC$I ¢ 3IIP. OpraHH‘leCKOC CANHCTBO HpaKTquCKOﬁ U MBICIUTEIbHON
ACATCIIBHOCTH o6yqa}om1/1xcs[ Ha YpOKax XHUMHUH CHOCO6CTByeT IMPOYHOMY H OCO3HAHHOMY



YCBOCHUIO Oa3UCHBIX XMMHUYECKMX 3HaHMM u yMeHuil. Oco0oe BHMMaHME NMPU U3YUYEHUU XUMHH
yAENSeTCS M3YyUYEHUIO «CKBO3HBIX» TMOHATHH U (OPMHUPOBAHHMIO HAaBBIKA CTPYKTYPUPOBAHHS
Mmarepuaia.

He.]'ll/l U 3aJa91 U3YICHUSA yqeﬁﬂoro nmpeamMera «XHuMUD»

Obwue yenu wW3ydeHUsh y4eOHOTO MpeaMmera «XUMHs» MpeacTaBileHsl B IlpumepHoil paboueit
porpaMMe OCHOBHOTO 00111ero oopa3zoBanus. OHU aKTyaTU3UPOBAHBI C Y4€TOM HOBBIX IPHOPHUTETOB
B CHCTEME OCHOBHOTO o0Omero o0pa3oBaHUs, HANpaBICHHOCTH OOy4YeHUS Ha pa3BUTHE WU
CaMOpa3BUTHE JIUYHOCTH, (hopMUpOBaHHE €€ MHTEIUIEKTa U 00mel KyabTypbl. OOyueHne yMEeHHUIO
YUHUTBCS U IPOAOIIKATH CBOE 00pa30BaHUE CAMOCTOSATENILHO B HACTOSILEE BPEMs SIBJISIETCS OJHON U3
BOXKHEHINX (QYHKIMH Y4eOHBIX IPEIMETOB, B TOM YHCIIE H «XUMHM».

Hns oOywarommxcs ¢ 3IIP, tak e, Kak W A HOPMAaTHUBHO DPa3BUBAIOIINXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTelIbHYI0 MPOTrpaMMy, JOMHHHPYIOIEE 3HAaUeHUE MPUOOpeTaroT
TaKue yeau, KaK:

* (opMHUpPOBaHHE WHTEJUIEKTYaIbHO pPA3BUTON JIMYHOCTHU, TOTOBOM K COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY ~ MPUHATUIO PEIICHWH, CIOCOOHOW aJanTUpoBaThCia K  OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

" HampaBlIEHHOCTh OOy4YeHHs HA  CHCTEMaTH4YecKoe NpHUOOIIeHHWE  yyalluxcs K
CaMOCTOATEJIbHOM MO3HABATEIbHOM AEATEIbHOCTH, HAYYHBIM W MPAKTHYECKUM METOJIaM
MO3HaHU, POPMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEN K XUMUU;

= oOecre4eHHe YCJIOBHiA, CIIOCOOCTBYIOIIMX MNPUOOPETEHHUIO OOyYalOIUMUCS  OIMbITa
Pa3HOOOPA3HOM ACATEIHHOCTH, IO3HAHKS U CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITENbHOCTH;

* (opMupoBaHHE YMEHUIN OOBICHSATH U OLIEHUBATH SBICHUS OKPYKAIOIIETO MUPa Ha OCHOBAHUHU
3HAHUM U OMBITA, MOTYYEHHBIX MPU U3YUECHUN XUMHUH;

* (opMupoBaHHE y OOYYArOMIMXCS TYMAHHUCTHUYECKUX OTHOIIECHUH, MOHHUMAaHHS [EHHOCTU
XUMHUYECKHUX 3HAHUH I BBIPAOOTKU DKOJIOTHYECKH 11€1eCO00pa3HOro MOBeIeHUs B OBITY U
TPYAOBOM NEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3I0POBbS M OKPYIKAKOIIEH NPUPOTHON
Cpensl,

"  pa3BUTHE MOTHBAIMH K O0yUYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHMS OOIIEUEIOBEUECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo(uis ¥ HAMPaBICHHOCTH JaTbHEHIIIEro o0yueHusl.

Kypc nHampaBieH Ha pemnieHHe CIeAyoUNX 3a0ay, OOECIEUMBAIOIINX pPEaTH3alUIi0 JTUYHOCTHO-
OpPUEHTUPOBAHHOTO U AESITEILHOCTHOIO MOAXOA0B K 00ydeHHto xumuu obOydarommxcs ¢ 3P Ha
YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUS:

- (I)OpMI/IpOBaHI/IC IMEPBOHAYAJIBHBIX CUCTEMATU3UPOBAHHBIX HpCI[CTaBJ'ICHI/Iﬁ O BCIICCTBAX, UX
MMPEBpAlICHUAX W MNPAKTUYCCKOM MNPUMCHCHHU; OBJIAACHUC MOHSATUWHBIM afnraparoMm H
CHMBOJIMYCCKUM SA3BIKOM XUMHH,



"  0Co3HaHHE 00BEKTUBHON 3HAYMMOCTH OCHOB XMMHUUECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUYCCKHUX MPEBPAICHUN HEOPTaHUYECKUX U OPIraHUYECKHIX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHUW JKUBOW M HEXHMBOW MPHUPOMABI; YrayOJeHHE MPEACTaBICHUH O
MaTepUaibHOM €THHCTBE MUPA;

"  OBJIQJICHHEC OCHOBAaMH XHMHYECKOH TIPaMOTHOCTH: CIIOCOOHOCThIO aHAJIM3HPOBATh |
00BEKTHUBHO OLCHUBATb JKU3HCHHBIC CUTyallMH, CBA3aHHLIC C XHMHeﬁ, HaBbIKaMU
0e301MacHOro 00paIeHus C BEIIECTBAMHU, UCIIOIb3YEMBIMH B TOBCEHEBHOM KHU3HU; YMCHUEM
aHAJIM3UPOBATh M INIAHUPOBATh SKOJIOTHYECKH 0E301MacHOe MOBEACHUE B LIENIAX COXPAHCHHS
3I0POBbBS U OKPY’KAIOIICH CPEIbl;

*  (opmMHpOBaHME yMEHHIl YCTaHABIMBATh CBSA3M MEXKAY pealbHO HAOJII0JaeMbIMH
XMMHYECKUMHU SIBJICHHSIMH M IIPOIIECCAMH, MPOMCXOASIIMMUA B MHUKPOMHpPE, OOBSICHSTH
IMPUYIUHBL MHOFOO6pa3I/I$I BCIICCTB, 3aBUCUMOCTDb UX CBOIICTB OT COCTaBa " CTPOCHHA, a TAKIKC
3aBUCHMOCTh IPHUMEHEHUS BEIIECTB OT UX CBOMCTB;

"  [npHOOpETEHHUE OMbITA UCIIOJIB30BAHUS PA3IMUYHBIX METOIOB U3yUYCHHUS BEIIECTB, HAOIIOICHNUS
3a HMX IMPEBpAlICHUAMU IIPU MNPOBCACHHU HCCIIOKHBIX XHUMHYCCKUX OKCIICPUMCHTOB C
UCIIOJIb30BaHUEM JIAOOPATOPHOTO 00OPYIOBAHHUS U TIPUOOPOB;

*  (opmHUpOBaHHE MPEACTABICHUN O 3HAYCHUU XMMHYECKONW HAYKH W PEIICHUH COBPEMEHHBIX
9KOJOTHUYCCKHUX HpO6JIeM, B TOM 4YHMCJIC B MPCAOTBPAIICHHUN TCXHOI'CHHBIX W 3KOJOTMYCCKHUX
KaracTpod.

Oco0enHocTH 0TOOPA M aJaANITAIMM Y4eOHOT0 MAaTEePHaJIa 10 XUMUH

OOyueHnue yuyeOHOMY MpeaMeTy «XUMHUs» HE0OXOAUMO CTPOUTHh Ha CO3JAAaHUU ONTHUMATbHBIX
YCJIOBHM JJIsI YCBOGHHSI TIporpamMmMHOro Marepuaina oOydaronumucs ¢ 3[IP. Bonbmoe BHUMaHue
JOJKHO OBITH yAENeHO OTOOpY yueOHOro Marepualia B COOTBETCTBUHU C MPHUHIIUIIOM JOCTYITHOCTH
npu coxpaHeHun oOmero 6a3oBoro ypoBHs. OH JOJDKEH IO COJEPKAHUI0 B 00beMy OBITh
aganTUpOBaHHBIM sl oOydarommxcs ¢ 3[IP B cooTBeTCTBMU € MX OCOOBIMH 0Opa3oBaTEIbHBIMHU
notpebHocTsamMu. CrenyeT o0erdyuth oBiaieHne MatepuaioM odydarommmucs ¢ 3I1P mocpenctom
€ro JICTAJIbHOTO OOBSACHEHMS] C CHCTEMAaTHYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKOW B
MPUMEHEHUHN 3HAHUH C UCTIOIH30BAHUEM MPUEMOB AJITOPUTMH3AIUN U BU3YAIBHBIX OTIOp, 00yUYEHUs
CTPYKTYpPHUPOBAHUIO MaTepuaa.

bonbuioe 3HaueHue il MOJHOLIGHHOTO YCBOEHHUS Y4YeOHOro MaTepuaiga HMMEeT olopa Ha
MEXIPEAMETHBIE CBSI3U BOIIPOCOB, U3YYaeMbIX B JAHHOM KypcCe, C TAKUMH y4EOHBIMHU NpEAMETaMU
kak «l'eorpapus», «Pusnka», «buonorus». [lozBossis paccmMarpuBaTh OAWH U TOT K€ Y4eOHBIN
MaTepuall C pa3HbIX TOYEK 3PEHHUs, MEXKIPEIAMETHbIE CBA3M CHOCOOCTBYIOT €ro Jydllemy
OCMBICJIEHHIO, 00JIee MPOUYHOMY 3aKPEIJICHHUIO MOTYYEHHBIX 3HAHUI U MPaKTUYECKUX YMEHUH.

[Ipy moAroToBKe K ypoKaMm YYMTENIb JOKEH NPEeaycMOTpeTh (HOpMHpOBaHHE y OOydaroUIUXCs
YMEHHH aHAIN3UPOBaTh, CPABHUBAThH, 0000IIATh U3yyaeMblii MaTepHall, IJIaHUPOBATh MPEJCTOSIIYIO
paboTy, OCYLIECTBIATh CAaMOKOHTPOJb. HeEoOXOAMMO MOCTOSHHO CIEOUTh 32 MPAaBUIBHOCTHIO
pedeBoro oopmiieHns BbicKazbiBaHUM o0yuaronuxcs ¢ 311P.



B cBsi3u ¢ 0COOCHHOCTSAMHM MOBEICHUSIN eaTeIbHOCTH oOydatontuxcs ¢ 3[IP (pacTopMoXeHHOCTD,
HEOPraHM30BaHHOCTh) HEOOXOJUM CTPOXKAWIIMK KOHTPOJb COONIONCHUS TPaBHI TEXHUKU
0€30MacHOCTH MPH MPOBEACHUN Ta00PATOPHBIX PA0OT B XUMHUYECKOM KaOUHETE.

IIpumepHsbie BuAbI JAeATeJbHOCTH oOyuawmuxcsa ¢ 3IIP, o0ycaoBieHHble 0COOBIMH
0o0pa3oBaTeIbHBIMH MOTPEOHOCTSIMH U 00ecTeYUBAIOIME OCMBICJIEHHOE OCBOECHHE COAePKAHNH
00pa30BaHuA MO NpeaMeTy «XHuMHUD)

Copnepxanne BUIOB JesiTenbHOCTH oOywaromuxcs ¢ 3IIP Ha ypokax XumuM omnpeaesnsercs ux
0coObIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTSIMU. [lomumo mupoko ucnoispdyeMeix B OOIT OO0
o0muX U1 BceX OOYy4YarOUIMXCSl BHUJOB JEATENBHOCTU CIENyeT YCWINTh BHUJbl JIEATEIBHOCTH,
cnenn(uYHbIe UIS JAHHOW KAaTeropuu OO0yYaroIuXcs, sl 00eCreueHUs] OCMBICIEHHOTO OCBOCHHS
coJiepkaHusi 0Opa3oBaHUs 110 MPEAMETY: YCUJICHHE NPEIMETHO-IIPAKTUUYECKON JESTEIbHOCTH C
aKTUBU3ALMEeH CEHCOPHBIX CUCTEM; YepeOBaHUE BUJIOB JESATEIbHOCTH, 3aJIeHCTBYIOIUX Pa3InYHbIE
CEHCOpHBIE CHCTEMbI; OCBOEHHE MaTepuaia ¢ ONOpPOil Ha aJlfOPUTM; «IIOLIArOBOCTH» B U3YUYEHHUH
MaTepuaia; HCIOJIb30BaHUE JOINOJIHUTENbHONM BHU3yaJlbHOM omopel (IUlaHbl, 0Opa3lbl, CXEMBI,
111a0JI0HbI, OnOpHbIe Tabmuipsl). s pazsutus y oOyuwaromuxcs ¢ 3[IP ymeHust nenats BbIBOABI,
(opMUpPOBaHUS IPAMOTHOI'O PEUEBOI0 BbICKa3bIBaHUS HEOOXOIMMO HUCIOJIb30BaTh OMIOPHBIE CJIOBA U
kaume. Ocoboe BHUMaHUE CleAyeT YIEIUTb OOYYEHHIO CTPYKTYpUPOBAaHMIO MaTepHaa:
COCTaBJIEHUE PUCYHOUHBIX M BepOaJIbHBIX CXEM, COCTABJICHUE Ta0IUL], COCTaBJIEHUE KiacCU(UKALIIU
¢ 0003HaYEHHBIMU OCHOBAHUSAMU JIJISI KITACCHU(UKAIIMY U HATTOJTHEHNE X TIPUMEpPaMH U Jp.

[IpumepHas TemaTrueckasl U TepMHHOJOrHYecKas Jiekcuka coorserctyer OOIT OOO.

I[J'ISI o6yqa}omnxc;1 c 3I1P CYHICCTBECHHBIMHU ABJIAIOTCS MPUCMBIL pa6OTLI C JICKCHYCCKUM MaTcpraIoM
1o IMpeaMETy. HpOBO)II/ITCH cricnuyajibHas pa60Ta 110 BBEACHUIO B aKTUBHBIM CJIOBApPb o6yqa10mnxc;1
COOTBGTCTBYIOIHGﬁ TECPMHUHOJIOTUH. HSy‘I&GMBIC TEPMHHBI BBOJATCA Ha HOJ'IPICCHCOpHOfI OCHOBC,
o0s13aTeNnbpHA BU3yaJIbHasA MOAACPIKKA, aJITOPUTMBI pa6OTI>I C OIIPEACIICHUCM, OIIOPHBIC CXCMbI JIS
AKTyaJIn3allud TCPMHUHOJIOTUH.

MecTo y4yeOHOro npeamera «XumMus» B y4eOHOM ILIaHe

B cooTtBeTcTBHUI C q)eI[epaHI)HI)IM roCy1apCTBECHHBIM O6p2130BaTeJ'IBHI)IM CTaHJaApTOM OCHOBHOI'O
06]]_[61" (V) O6p8.30BaHI/I${ y‘{C6HLII>'I npeameT «XuUMHS» BXOOUT B MNpEeaAMETHYIO 0011aCTh
((ECTCCTBCHHOHay‘lHBIe OpeaAMETBD> U ABJISACTCA 00s13aTENbHBIM AJI1 U3YYCHUA.

Y4eOHbIM MIaHOM Ha e€ U3yueHHne oTBeAeHO 136 yueOHbIX 4acoB — 10 2 4 B HeJleNo B 8 M 9 Kiaccax
COOTBETCTBEHHO.

Copneprxanme yueOHOTo npenmera «XuMus», npeacraBieHHoe B [IpumepHoil paboueil nporpamme,
coorBerctByer @I'OC OOO, pazpaborano ¢ yuderoMm IlpumepHOil OCHOBHOI 00pa3oBaTeIbHOM



MPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHUs MO y4eOHOMY MpeaMeTy «XUMHS», COOTBETCTBYET
[IpumepHOI amanTHPOBAHHOM OCHOBHOM 00pa3oBaTelbHONH MIPOrpaMMe OCHOBHOTO OOIIero
00pa3oBaHus 00YYAIOLINXCS C 3aJCPKKON ICUXUIECKOTO Pa3BUTHSL.

COLEPXAHUE YYEBHOT'O ITPEJIMETA «XUMW»

HepBonaqanLHMe XUMHUYECCKUEC NMOHATHUSA

[Tpenmer xumun. Poasb xumuu 8 scuznu yenosexa. Tena u Bemectsa. Pu3n4YeCKre CBOMCTBA BEILIECTB.
ArperaTHoe COCTOSIHUE BEIIeCTB. Xumus 6 cucmeme Hayk. Yuctele BemecTBa U cmecu. Crocoobl
paznmeneHuss cmeceil. IlpaBuna Oe3omacHoro oOpalieHHss ¢ BEHIECTBAMH M J1JAOOpAaTOPHBIM
obopynoBanueM. [lonsmue o Memooax no3sHaHusi 8 XUMUU.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE OJJIEMEHThI. 3HaKH (CHMBOJBI) XUMHUYECKHX JJIEMEHTOB.
OtHocurenbHast aroMHasi Macca. [IpocTsie U cllo)kHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

XuMuueckas (bOpMy.]'Ia. BajenTHOCTE aTOMOB XMMMYECKHX DJJIEMEHTOB. 3aKOH NOCMOSIHCMEA
cocmaesa eeujecmse. OTHOCHUTENLHAA MOJICKYJISIpHAss Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA
B COCAUMHCHUU.

DuU3NYECKUE W XUMHYECKHE SIBJICHUS. XUMHUYECKas peakuus. [Ipu3Hakum XUMUYECKUX pEaKIHil.
YpaBHeHHS] XHMHUECKHX peakiuil. 3aKOH coXpaHeHUs Macchl BemiecTB. Kiaccudukamms
XUMHYECKHUX PEaKIHi (COeTUHEHUs, pa3IoKEeHUs, 3aMeIlleHnsl, 0OMEHa).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW IOCYyA0H, ¢ mpaBuiamMu palboOThl B
naboparopuu M nmpuéMaMu oOpallleHusi ¢ J1abopaTOPHBIM OOOpY/JIOBAaHUEM; U3YyUEHUE U ONHUCAHUE
(bu3nUecKux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB; HaOM0JAeHHE (pru3nyeckux (IU1aBiIeHHe
BOCKa, TasHUE JIbJla, pAaCTUPAHUE caxapa B CTYNKe, KUIIEHUE U KOHAECHCAIUs BOJIbI) U XUMUYECKUX
(ropeHue cBeud, MPOKAITMBAHUE METHOU MPOBOJIOKH, B3AMMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHHM,
HaOJroIeHue M OINHUCAHWE MPU3HAKOB MPOTEKaHMA XUMMUYECKMX peakuuil (pasjoXeHue caxapa,
B3aMMOJICICTBHE CEpHOI KHMCIOTHI C XJOpHIOM Oapus, pasznoxkeHue ruapokcuaa meau (II) mpu
HarpeBaHUU, B3aUMO/IEHCTBHE kKee3a ¢ pacTBopoM conu Meau (I1));u3yuenue cnoco0oB pa3aeneHus
cMmecell (C MOMOIIbIO MarHuTa, (pUIBTPOBAHME, BBIAPUBAHUE, TUCTHIUIALMUSA, XpoMaTorpadus),
MIPOBEJICHNE OUUCTKH ITOBAPEHHOM cOM; HAOII0IEHNE U ONTMCaHUe PE3yJIbTaTOB MPOBEICHNUS OTIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl; CO3/IaHuE MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX).

Ba:xHeiinue npeacTaBuTe I HEOPraHNYECKUX BellecTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — anemMeHT U nmpoctoe BemecTBo. Haxoxnenue
KHCJIOPO/JIa B IPUPOIE, GU3NUECKUE M XUMUYECKHUE CBOMCTBA. Peakiinu ropeHus MpOCTHIX U CIIOKHBIX
BemecTB. CriocoObl TONydeHUsl KHCIOpOJAa B JTA0OpaTopuul u npomviuiieHnocmu. llpuMeHeHue
kuciopona. Ilorstue o6 oxcumax. KpyroBopor kucimopoga B mpupoae. O30 — aiiomponHas
MOOUuukayus KUCI0pooa.

Tennosotl 2¢hghexm xumuueckou peakyuu, mepmoxumMuiecKue ypasHerus, 3k30- U SHI0TEPMHUUECKHE
peakuuu. Tonaugo: y2onb u Mmemaw. 3azpssHeHue 6030yXd, YCUNeHUe NAPHUKO8020 3¢gexma,
paspyuieHue 030H08020 COA.

Bomopon — smemeHT m mpocToe BemecTBo. HaxoknaeHue Boaoponaa B mpupojne, GU3HYECKUue U
XUMUYECKHE CBOWCTBa (HA MpUMEpE B3aMMOJCUCTBUS C HEMETaUIAMH M OKCHIAMH METaJUIOB),
MPUMEHEHUE, cnocobwl noayderus. [IoHITHE O KUCIOTaX U COJSX.

KonunuectBo BemiectBa. Moab. MomnsipHas macca. 3akoH ABoraapo. MounspHbiii 00bEM ra3os.
Pacuets! mo xummudeckoit popmye. PacyeTs MaccoBO 101M XMMUYECKOTO IEMEHTA B COSIMHEHUH,
KOJIMYECTBA BEIECTBA, MOJISIPHON MacChl, MOJIIPHOTO OOBeMa ra3oB. PacuéTel M0 XUMHYECKHM
YpaBHEHUSM.

Quzuueckue ceoticmea 600vl. Boga. Ee coctaB, cTpoeHHe U MOJIEKYJbl. Boda kak pacmeopumeis.
PactBopel. [lonamue 0 HacvluyeHHbIX U HeHAcvlujeHHblX pacmeopax. Ilonamue pacmeopumocmu
sewecms 8 ode. PacueT MaccoBOil J0iM BeElIeCTBA B pacTBOpe (MPOIEHTHAs KOHIEHTPALs).
MaccoBasi 10511 BELIECTBA B pPacTBOpE. Xumuueckue cOUCmea 600bl (pasnodiceHue, peaxkyuu ¢
Hampuem, OKCUOOM Kanbyus, okcuoom cepul (1V) peaxyuu ¢ memaniamu, KUCTOMHBIMU U OCHOBHBIMU
oxcudamu). [lonamue 06 ochosanusx. Pons pacmeopos 6 npupode u 6 sxcuznu venogexa. Kpyeosopom
600bl 8 npupooe. 3arps3HeHne MPUPOIHBIX BoJ. OXpaHa U OYKCTKA MPUPOIHBIX BO/I.

Baxuelime knaccel HeopraHndeckux coequHeHuid. Knaccudukanus HeopraHn4eckux CoeIuHEHUH.
Oxcuppl: coctaB, Kiaccudukanus (KMCIOTHBIE, OCHOBHBIE, amgpomepHble, Heconreobpasyowue - Ha
npumepe oxkcuda yenepooa (I) u oxcuoa azoma (Il)), nomenxknamypa. Ilonyuenue u XUMUYECKUE
CBOICTBa OKCHJIOB (B3aMMOJIEICTBHE C BOJIOH, KUCI0TaMy, Iienoyamu ). OcHoBanus. Knaccuduxanus
OCHOBaHMHU: HIENOYM M HepacTBOpHUMbIe ocHOBaHUS. HomeHkinaTypa ocHoBaHuil. @usnueckue u
XUMUYECKHE CBOMCTBA OCHOBAHUH (B3aUMO/ICHCTBUE C OKCHIAMH HEMETAJIJIOB, KHCIIOTAMU, COJISIMH ).
Ilonyuenue ocnosanuil.

Kucnotel: cocraB, kiaccupukanus, HOMEHKJIATypa, (U3MYECKHMe W XHMHUYECKHE CBOWCTBA
(B3aMMOJIEHCTBIE C MeETaUIaMU, OCHOBHBIMHM OKCH/IaMH, OCHOBAHHUSIMH, COJIIMH, Ha IpHUMEpe
COJISTHOM M CEepHOU KHUCIOT), cnocobwl nonyyenus. Psan akruBaoctu metauioB H. H. bekerosa. Conu
(cpenHue): HOMEHKIATypa coJiell, cnocobvl nonyuenusi, B3aUMOACHCTBUE COJEH € MeTaljaMH,
KHMCJIOTaMHU, I1€JI0YaMU U COJISIMU, IIPUMEHEHUE.

[Tousitue 06 amdpoTepHBIX THAPOKCHIAX (HAa MpUMepe LMHKA U ATIOMUHUA): XUMUYECKUe CEOLUCmEd
(83aumooelicmaue ¢ KUCIOMAMU U WeTOYaMU, pA3I0dHCeHUe NpU HA2PesaHuu) u noayyeHue.

I'eneTnyeckas CBA3b MCKAY KiIaCCaMH HCOPTraHUYICCKUX coequHeHul. [ 'eHeTHYECKHE PAABIL.



XVUMUYECKUN SKCIEPUMEHT: KAueCTBEHHOE OIpe/eTiCHHe CONEp)KaHUs KUCIOpoJa B BO3IYXE;
MOJTy4YeHUE U U3yYEHHE CBOIMCTB KUCIOPO/a; HAOMI0IeHHE B3aUMOACHCTBUS BEILIECTB C KHCIOPOJIOM
Y YCJIOBUSI BOSHUKHOBEHHSI U IIPEKpaIlleHUs: ropeHus (TI0Kapa); 03HaAKOMIICHHE ¢ 00pa3iiaMu OKCHJIOB
U ONHMCAHME MX CBOMCTB; IOJIydeHHE U M3y4eHHE CBOMCTB BOJOpoAa (ropeHue); HaOI0JeHHE
00pa310B BEIIECTB KOJIMYECTBOM |1 MOJIb; MCCIIEOBAHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO; IIPUTOTOBJIIEHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JIONEH
pPacTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBUE BOJIbI C METAJUIAaMH (HATPUEM U KallbliieM) (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); OIpEIeJeHHEe PAcTBOPOB KHUCIOT M IIENOYEH C IMOMOIIbIO
WH/INKAaTOPOB; HCCIIEI0BaHNE 00PA3II0B HEOPTaHMUECKUX BELIECTB Pa3IMYHBIX KJIACCOB; HAOIIOICHHE
M3MEHEHHUs OKpPacKU HMHIMKATOPOB B PACTBOpAxX KHUCJIOT W LIEJIOYEH; M3yYyeHHE B3aUMOICHCTBUS
okcuaa meau(ll) ¢ pacTBopoM cepHOIl KHCIOTHI, KHCIOT C METajllaMu, peakluuil HeUTpaln3aluu;
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BRITECHEHHE OJTHOTO METajula IPYyTUM M3 PacTBOpa COJIH;
pelleHne SKCIepuMeHTaANIbHBIX 3a/1a4 1o TeMe « BaskHel e kiiaccbl HEOPraHUu4eCKUX COSTUHEHUID.

Iepuoauveckuii 3akon u Ilepuoguyeckas cucrema

xumudecknx 3jemMeHToB . U. MenaeneeBa. CTpoeHue aToMOB. XUMHYeCKAasi CBSA3b.
OKHCIHUTEJIBbHO-BOCCTAHOBUTEIbHBbIE PEaKINHU

[lepBbie MOMBITKK KiIacCU(PUKAIUK XUMHUECKUX dJIeMEHTOB. [lOHATHE O Tpymmax CXOJHBIX
AIIEMEHTOB (ILEIOYHBIC W IIEIOYHO3EMETbHBIE METAJUIbI, TAIOTEHBI, HHEPTHBIE Ta3bl). DiemeHmul,
Komopwie 00pazyiom am@omepHovle OKCUObL U 2UOPOKCUObL.

Ilepuonnueckuii 3akoH. Ilepuommueckas cucremMa xumuueckux dieMmeHTOB [[. M. Menneneesa.
Kopotkonepuoanas u drunnonepuoonas hopmsl [leproanueckoit CUCTEMbBI XUMHUYECKUX DJIEMEHTOB
. . Menneneesa. Ilepuonsl u rpynmbl. @U3HYECKUM CMBICIT MOPSIKOBOIO HOMEpa, HOMEpPOB
[IepUOJa U IPYIIIbI dJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX snuep. Mzomonwi. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000510uek aToMOB nepBbIX 20 xuMHuueckux nemMeHToB [lepuoanueckoii cucremsl . 1. Menneneena.
XapakTepucThKa XMMHYECKOr0 3JIEMEHTA I0 €ro nojoxkeHuro B Ilepmonmueckon cucreme [I. M.
Menpneneesa.

3axonomepHoCcmU U3MeHEHUsT CBOUCME JJIeMEHMO8 MAblX Nepuoodos U 21A8HbIX NOOSPYHN, 8
3asucumocmu  om amomHo20 (nopsadKkosozo) Homepa 3Hauenue Ilepuoduueckoco 3axkoHa u
Ilepuoouyeckoill cucmembl XUMUYECKUX IIEMEHMO8 O pa3eumus Hayku u npaxmuxu. J]. H.
Menoenees — yuénuiii u epaxrcoaHum.

Xumunyeckasi cBsizb. KoBaneHTHas (MOJSpHAs U HEMOJSIpHAs) CBSI3b. DIeKmpoompuyamenbHOChb
amomoe xumuieckux snemenmos. VIonHas cBs3b.

Creneup okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIIHHEIC pCaKkuu. Hpoueccm OKHCJICHHUA H
BOCCTaHOBJICHHS. OKHCIIUTEIH U BOCCTAHOBUTEIIH.



XHAMHUYECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3IloB BEIIESCTB METAIIOB 1 HEMETAJJIOB; B3aUMOICHCTBUE
THIPOKCHUIA IIMHKA C PAcTBOPAMH KHCJIOT W IICIIOYEH; MPOBEICHUE OIMBITOB, WLIOCTPUPYIOIIHUX
MPUMEPhl  OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX  pEakiuil (TOpeHue, peakmuu paslioKeHUs,
COCTMHCHMS ).

MemnpenMeTHHe CBA3H

Peaﬂmaunﬂ MCKIIPECAMETHBIX CBsA3eH IIpu HU3y4YCHUU XHUMHHU B 8 Kiacce OCYHIECTBIACTCA 4YCPE3
HCIIOJB30BaHUEC KakK OGH_II/IX C€CTCCTBCHHO-HAYYHbIX HOHSITPIﬁ, TaKk H HOHSITI/If/’I, SABJIIOIINUXCA
CUCTCMHBIMH JJId OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYUYHOT'O IIUKJIA.

OO01re ecTecCTBEHHO-HAYYHbIE TOHATHS: HAYYHBINH (akT, TUIOTE3a, TeOpUs, 3aKOH, aHAIIU3, CHHTE3,
KJIaCCU(UKALUS, TEPUOJUIHOCTh, HAONIOJCHUE, SKCIICPUMEHT, MOJICIHPOBAHUE, HW3MEPCHHE,
MOJEJb, SIBJICHUE.

®dwusuka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HMOH, HYKJIH], H30TOIIbI, PaJUOaKTHBHOCTD,
MOJIEKYJIa, SJCKTPUYCCKHUNA 3apsiji, BEIIECTBO, TENO, 00hEM, arperaTHOe COCTOSIHHE BEIIECTBA, ras,
(bu3HYECKUEe BEIIMYUHBI, SIMHULIB H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/161, COJTHIIE.

buonorust: porocunres, nprxanue, ouocepa.

['eorpadus: armoctepa, rumpocdepa, MHHEpaNbl, TOPHBIE IOPOJABI, IOJIE3HBIE HMCKOIAeMEbIE,
TOILJINBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo u XuMHuuecKkasi peakuus

Ilepnonnueckuit 3akoH. llepuogmyeckas cucrema xumudeckux snemeHToB JI. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX
NEPUOOB, Kalus, KaJbLUd W MX COCIMHEHUH B COOTBETCTBUU C TIOJOXKEHUEM DJIEMEHTOB B
Ilepnonnueckoi cucreMe U CTPOCHUEM MX aTOMOB.

CTpoeHue BemecTBa: BUIIBI XUMUYECKON CBA3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3A8UCUMOCHb
CB0UICME ewecmsea Om Muna KpUCMaiiudeckol peuémxu U 6u0d XumMu4eckou cesa3u.

Knaccugukanus u HOMEHKIATypa HEOPraHWYECKHX BEHIECTB (MEXIYHApoOAHas M TpUBHAIbHAS).
XVMMHUYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCA K pas3IMYHbIM KjlaccaM HEOPraHWYeCKUX
COEIMHEHUH, FTeHeTUYeCKas CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanmuss XUMHYECKHUX pEaKIUi 10 Pa3IUYHBIM MpU3HAKaM (M0 YHCIy W COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TETNIOBOMY d(PQEKTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS



XHUMHUYCCKHUX  JJIEMCHTOB, IIO 06pamuMocmu, no ydacmuro Kamaﬂusamopa). OK30- H
OHAOTCPMHUYCCKUC PCAKIIUH. TepMoxuMuquKue YPAa6HEHRUA.

Ilonsmue o CKopocmu XUMUYECKOU peaxkyuu. Tlonsmue 06 06pamwwblx u Heo6pamwwb1x XUMUu4eckKkux
pPeaxkyusix. Tlonsamue o comoeennvix u CEMEPOCEHHbIX PEAKYUAX. Ionuamue o XUMUHECKOM PABHOBECUU.
CM@WGHHB XUMUHUECKO2O PABHOBECUAL. CDCIKWIOpbl, Glusgwue Ha CKopocniob XUMUYECKOU peakyuu u
NOJIOJHCEHUE XUMUYECKO20 PABHOBECUAL.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakiuuu, AJIEKTPOHHBIN OanmaHc OKHCJIUTENBHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBlieHHe ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOTUTAYECKON AUCCONMUALMHU. DJIEKTPOJUTUYECKAS TUCCOLMALUS. DJIEKTPOIUTHI U
HEINEeKTpoauThl. KaTnoHwl, aHMOHBI. Mexanuzm ouccoyuayuu ewecms ¢ pPasiuyHbIMUu 6U0amu
xumuueckou cesazu. [lonamue o cmenenu ouccoyuayuu. CUIIbHBIE U CIIA0bIC SJIEKTPOJIHTHI.

Peakuuu nonHoro oOMeHa. YclnoBHs MPOTEKaHUsS peaklnii MOHHOTO oOMeHa 10 KoHIa. [lonHbie u
COKpAILIEHHBbIE HOHHBIC YPABHEHUS peakunii. XMMHUYECKHUE CBOMCTBA KUCIIOT, OCHOBAaHUM U COJIEN B
CBETE TMpejAcTaBleHUN 00 saexTpoiuThyeckoil muccouuanuu. Cpena pactBopa. KauecTBeHHBIE
peaKuu Ha KaTHOHbI M aHUOHBI: XJIOpUI-, OpOMHUI-, MOAUI-, cynbdar-, KapOoHAT-, CHUIMKAT-,
dochar- aHHOHBI;, THAPOKCU-UOHBI; KATHOHBI aMMOHHSI, MATHHUS, KAJIBIIUS, ATFOMUHHMS, Keje3a (2+)
u (3+), menu (2+), HMHKA, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX.

XUMHUYIeCKHi OKCIICPUMCHT: O3HAaKOMIJICHHUEC C MOACIAMU KpUCTATNINYCCKUX peHIéTOK
HEOPraHUYECKUX BEIIECTB — METAUIOB W HEeMeTauioB (rpadura M anMasa), CIOKHBIX BEIIECTB
(xyopuaa HATpHs); MCCIEIOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIHU OT BO3CHCTBUS
pasIuYHBIX (PAKTOPOB; HCCIENOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, Ipolecca
JUCCOIMALMU  KHCIIOT, IIenoueil M cojeil (BO3MOXKHO HCHOJb30BaHHWE BHIEOMATEPHAJIOB);
IPOBEJCHUE ONBITOB, WJUIIOCTPUPYIOLIUX MPHU3HAKUW MPOTEKAaHUS peakluid HOHHOTO OOMeHa
(oOpa3zoBaHue ocajika, BbIJICIIEHUE ra3a, 00pa30BaHKUE BOJIbI); ONBITOB, WILTIOCTPUPYIOLIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluii (TOpeHHe, pPeaKHd pa3loKEHHs, COCIAUHCHUS);
PaCIIO3HABAHUEC HCOPraHNMYCCKUX BCIICCTB C IMMOMOMIIbI0O KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI;, PCIICHUEC
SKCIICPUMCHTAJIBHBIX 3aJ1a4.

HeMeTajibl 1 UX COeTUHEHUA

OOmast xapakTepucTHka ragoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE CTENEHH
okucnenus. CtpoeHue M (HU3NUECKUE CBOMCTBA MPOCTHIX BELIECTB — TaJIOTEHOB. XUMHUYECKUE
CBOICTBa Ha mpumMepe xjopa (B3auMMOJEHCTBHE € MeTaUlaMM, HEMeTalllaMH — BOJOPOAOM U
KHCIIOPOOM, werouamu). Ximopooaopoa. ConsHas KHCIOTa, XUMHUYECKUE CBOMCTBA, nonyueHue,
npuMeHeHue. /eticmsue xao0pa u Xa0po8ooopooa Ha opeanu3m yeiosexkd. Baxxneime XIopuabl U UxX
HaX0XJIeHUE B IPUPO/IE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOOEHHOCTH CTPOCHHS aTOMOB KHCJIOPOJa U



cepbl. XapaKTepHbIE CTENIEHN OKHCIICHHUS.

Crpoenue u (u3MUeCKHe CBOWCTBA IMPOCTHIX BEIIECTB — KHUCIOPOJAAa U Cepbl. AJIOTPOIHbIE
MoIM(pUKAIIMK KUCTIOPOIa U cepbl. XUMHUUYECKHE CBOMCTBA Cepbl (B3aUMOCHCTBHE C HeMemaiiamu —
BOJIOPOJIOM U KHCJIOPOJOM, METAJlJIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBogopo/i: cTpoeHue, pu3ndyeckiue 1 XUMHUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIIbHBIC
cBoiicTBa). OKCHIBI cephl Kak MPEICTAaBUTENIN KUCIOTHBIX OKCUI0B. CepHast KucioTta: Gu3nyecKkue u
XUMHUYECKHe cBOMCTBa (00mmme u crierudpudeckue). Cou cepHOM KUCIOThI, KAYSCTBEHHAS PEAKIIHS
Ha cynbdaTr-uoH. CepHUCTas KUCIOTa. Xumuueckue peakyuu, aexcaumjue 8 0CHO8e NPOMbIULIEHHO20
cnocoba nonydenus ceproti kuciomul. Haxoxaenue cepol u e€ coenunenuii B mpupoje. [Ipumenenue
Cephl U €€ COCAMHEHUI B OBITY M B NMPOMBIIUICHHOCTH. XuMuyeckoe 3acpsazneHue oKpyscaioujell
cpeodvl COeOUHEeHUSAMU cepbl (KUCTOMHbIEe 00HCOU, 3aepsA3HeHUe 8030YXA U 8000EMOB), CHOCODbI €20
npeoomepauyeHus..

O61mas xapaktepuctuka 3neMeHToB VA-rpymnmbl. OcoOeHHOCTH CTPOSHHS aTOMOB a30Ta U (ocdopa,
XapaKTEepPHBIE CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHE B TpHUPOJE, PU3NYCCKUE M XUMHYECKHE CBONCTBa (B3aMMOJCHCTBHE C
MeTaJlJIaMH U HEMEeTaJlllaMu - KUCJIOPOZOM M BoAopoaom). KpyroBopoT azota B mpupoje. AMMHUAK:
¢u3nUecKue M XHMHYECKHE CBOMCTBA (OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pPacTBOpa),
nonyyenue u tpuMmeHeHwe. Conu aMMOHHUS: COCTaB, (U3UYECKHE U XHMHUYECKHE CBOWMCTBA
(paznmokeHue, B3aMMOJCUCTBUE CO IIEIOYaMH), MpuMeHeHue. KauecTBeHHas peakius Ha HOHbI
aMMOHUsA. A30THAasi KUCIIOTa, €€ (PU3MUECKHEe U XMMUUYECKHE CBOMCTBA (00IIME U crienn(pruIecKue),
nonyyenue. Hutpatel (pasnoxenue). A3oTucras KucioTa. Vcroib30BaHHE HUTPATOB U COJIEH
aMMOHHSI B Ka4eCTBE MHHEPAIbHBIX YIOOpEeHUN. Xumuueckoe 3azpsasHenue oKpydicaoujel cpeovl
COEOUHEHUAMU A30ma (KUCIOMHbIe 00HCOU, 3a2PA3HEHUEe 8030YXA, NOUEbL U 000EMOB).

®ocdop, anromponnvie moouguxayuu gocghopa, GuUNUECKUEe U XHUMHUYECKHE CBOICTBa
(B3aMMOJICHICTBHE C METAUIAaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U CEpPHOU
kucromamu). Oxcun pocpopa (V), oprodochopHast kucaoTa: GU3UUESCKUE B XMMUIECKHE CBOMCTBA,
nonyuerue. Ilowsmue o MuHepanvhblx YOoOpenusx: Humpamol u @ocgamol. I[lowsmue o
KoMnjieKcHovlX yoobpenusx. OOmas xapaktepuctuka d371eMeHTOB I[VA-rpymmbel. OcoOeHHOCTH
CTPOCHHSI aTOMOB YTJIEpO/ia U KpeMHHUs. BaleHTHOCTD M XapaKTepHbIE CTENICHH OKHCIICHHUS aTOMOB
yriaepoja U KpeMHus. PacripocTpaneHue yriepojaa B IpUpoe, XapaKTepHble CTENICHH OKUCIIEHHS.

VYrnepon, amnorponHbie Moaudukanuu (rpadut, anmasz), GU3NUECKHE U XUMHUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB (B3aMMOJICICTBHE C METallIaMU, HEMETANIAMU, KOHYEHMPUPOBAHHbIMU A30MHOU
u cepuou xucromamu). Ancopouus. KpyroBopor yriepoga B mpupoae. OKcuabl yriepoaa, WX
bu3HYecKue 1 XUMHUYECKHUE CBOWCTBA, MOJYyUYCHUE U MPUMEHEHHE, IEUCTBUE HA OPTaHU3M YEeJIOBEKa.
DKonozuyeckue npobaemvl, céazantvle ¢ okcuoom yenepooa(lV),; eunomesa 2n106arvHo2o nomenieHus
KAUMama, napHukoswviti 3¢gexm. YToiabHas KUCIOTa M €€ colM, UX (U3NYECKHEe U XUMHUYECKHE
CBOICTBa, nonyuenue u npumenenue. KauectBeHHas peakius Ha KapOoHaT-uoHbl. Mcnonap3oBaHue
KapOOHATOB B OBITY, METUIIMHE, POMBIIINIEHHOCTH U CETLCKOM XO3SHCTBE.

OO6u1me npeacTaBieHuss 00 0COOEHHOCTSIX COCTaBa MU CTPOCHUS OPraHUYECKUX COSTUHEHUH yriepoa
(Ha mpuMepe MeTaHa, 3TUJIEHA, 3TaHOJa, YKCYCHOW KHUCIOTHL. X cocmas u xumuueckoe



cmpoeHue. Kfzaccuqbukauu}z Op2arHu4ecKux seuecme. IToHsTHE O OMOJIOrNYECKH BaXKHBIX B€IICCTBAX:
JKHUpax, 66J'IKaX, yrieBogax — HW HX pOJIH B KHU3HH YCJIOBCKA. Mamepuaﬂbﬂoe COUHCMEBO
OpP2AHUYECKUX U HEOP2ARUYECKUX CcoeOuHeHUll.

Kpemuuii, ero gusudeckre 1 XUMHUYECKHE CBOMCTBA (HAa TIpUMEpE B3aMMOCHCTBHS C METalIaMU U
HEMeTaJUIaMH ), noayuerue u npuMmeHerune. Coedurnenus kpemrus 6 npupooe. Oowue npedcmasieHus
006 okcuoe kpemuus(lV) u kpemnuegou kuciome. Curuxamol, pususecKue u XumuyecKue ceoucmaa,
nonyyeHue U NpUMeHeHue 8 Oblmy, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU, 21eKMPOHHO,
cmpoumenvHou u Op.). Badgxcuetiwue cmpoumenvuvie mamepuansvl: Kepamuxd, CMeKlo, YeMeHm,
bemon, owcenezobemon. Ilpobremvl 6e30nACHO20 UCNONL308AHUSL CIPOUMENbHBIX MAMEPUATLO8 8
NOBCEOHEBHOU IHCUSHUL.

XUMHUYECKUH SKCIIEPUMEHT: W3y4eHHe 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTHI; MPOBEJCHNE KAYECTBEHHBIX PEAKIHMU HA XJIOPUI-HOHBI W HAONIOJIEHHE TPU3HAKOB HX
NPOTEKAHUS; OIBITHI, OTpa)KAOIUE (QU3NUYESCKUE M XUMHUECKHUE CBOMCTBA TaJIOTEHOB U UX
COeIMHEHUH (BO3MOKHO UCTIOJIb30BaHUE BUICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3laMu XJIOPH/IOB
(ranoreHu10B); 03HaKOMJIEHHE C 00pa3liaMu cepbl U €€ COSIUHEHUSIMH (BO3MOKHO HCIIOJIb30BaHHE
BUJCOMATEPHAJIOB);  HaONIOJEHWE  mpolecca  OOYIJIMBaHUS — caxapa IO JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3YyYCHHE XHUMHYECKHX CBOMCTB pa30aBIICHHON CEepHOMU
KHCJIOTHI, TPOBEJCHHE KAaYeCTBEHHOH peakIuu Ha Cynb(ar-uoH M HaOIIOJeHHE NpU3HaKa e
NPOTEKAHMS; O3HAKOMJICHHWE C (U3MYECKHMHU CBOMCTBaMHU a3oTa, (ocopa M HX coenuHEHHN
(BO3MOXHO HCIIOJNB30BaHHE BUACOMATEpUaIoB), oOpasliaMu a30THBIX U (HochOpHBIX yAOOpEeHuit;
NOJyYeHHE aMMHUaKa U U3y4YeHHUE €r0 CBOWCTB; MIPOBEACHNE KAYeCTBEHHBIX PEAKIIUi HA HOH aMMOHHS
u ¢ochar-noH ¥ U3ydeHHE NPHU3HAKOB HMX MPOTEKAHMS, B3aUMOJEHCTBHE KOHIICHTPHPOBAHHOW
A30THOM KHUCJIOTBI C MeJbi0 (BO3MOXHO HCIOJIb30BAHUE BHUICOMATEPHAIIOB); M3YYCHHUE MOJEICH
KPUCTAUTMIECKAX PEMETOK anMasa, rpaduTa; O3HAKOMJICHHE C TMPOLECCOM  aJcopOIHH
pPacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM VYIJIEM H YCTPOMCTBOM MPOTHBOTa3a; IOJIyYECHUE
YIJIEKHUCIIOro ra3a M M3y4eHHEe ero CBOWCTB; MPOBEIEHUE KAaueCTBEHHBIX peakIMi Ha KapOoOHAT- U
CHIINKAT-HOHBI M U3yYeHHE MPU3HAKOB MX MPOTEKAaHUs; 03HAKOMIICHHE C MPOAYKINEH CHIIMKATHOU
NPOMBIIIICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeHIme HeMeTauTbl U X
COEZIMHEHUS.

MeTasibl 1 MX COeIMHEHMS

OO0mias xapakTepUCTUKA XUMHUYECKUX JJIEMEHTOB — METAJUVIOB HAa OCHOBAaHUHU HX IOJOKEHUS B
[lepunonnueckoii cucteme xuMuueckux 3rneMenToB Jl. 1. Menneneesa u crpoenusi aromoB. CTpoeHue
METauIoB.  Meraimmyeckas  CBA3b WM METANIMYECKas  KpUCTaJUIMYECKas  pemeTka.
DIJIEKTPOXUMUYECKUIN Pl HANPSHKEHUA METAIIIOB. PU3MYECKHE U XUMUUYECKHE CBOKMCTBA METAJIIIOB
(B3aMMOJIEUCTBHE C KHUCIOPOJOM, BOJOM, kucimotamu). Obwjue cnocobvl noayyeHus: Memaiios.
Ilonamue o Koppo3uu memannos, 0OCHOBHblEe CNOCOObL 3awumvl ux om kopposuu. Cniagvl (cmano,
yyeyH, OIOpATIOMUHUL, OPOH3aA) U UX NPUMEHEeHUe 8 ObIMY U NPOMBILULIEHHOCTU.

[Ilenounsle Meramnel: nosioxkenue B llepuonnueckon cucreme XuUMU4eckux dsiaemeHToB [[. U.
Mengeneesa; ctpoenue atomoB. Haxoxzaenue B npuponae. Pu3ndecKue U XMMUYECKUE CBOKCTBA



(Ha mpumepe HaTpus U Kaius). OKCUIIBI U TUAPOKCHUIBI HATpUs U Kanud. [IpuMeHeHne menouHbix
METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENbHBIE METAUIBI MAarHUW M Kanblui: nosoxkeHue B Ilepuoanueckoir cucreme
xumuueckux sneMeHTtoB . M. MeHnneneeBa; CTpoeHME KX aTOMOB; HAXOXJICHHUE B IPHUPOJE.
Ouznyeckue U XUMUYECKUE CBOMCTBA MarHus U Kaiblus. BaxkHeilmne coequHeHns Kaabus (OKCU,
TUAPOKCHUL, COIN). JKécmrocmb 800bl U cnOCoObL €€ YCmpaneHusl.

AmoMuHuii: nonoxenue B llepuoanueckoil cucreme xumudeckux 3nemeHToB [[. M. Menneneesa;
CTPOCHUE aTOMa; HaxoxXjaAeHue B mnpupojae. Pusznyeckue M XHUMHUYECKHE CBOMCTBA aOMUHMSL.
AmpoTepHbIe CBOICTBA OKCH/IA U THIPOKCHIA AITFOMUHUSI.

Kenezo: monmoxenue B Ilepuonnueckor cucteMe xumudeckux anemeHtoB [[. M. Menneneena;
CTPOCHHME aToMa; HaxOoXJeHue B rmnpupone. DPuznueckue W XUMHUUYECKHE CBOMCTBA jKele3a
(B3aMMOJIEHCTBHE C METAJUIaMH, KHUCJIOTaMU B COJIIMH ). OKCHUIIBI, THAPOKCUIBI U comu xkene3a(ll) u
xkene3a(lll): cocras, cBolCTBA U noyueHue.

XVWMUYECKUH IKCIICPUMEHT: 03HAKOMJICHHE C 00pa3llaMd METaUIOB M CIUIABOB, MX (PU3NICCKUMU
CBOMCTBaMM; HM3yY€HUE pE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), 0COOEHHOCTEN B3aMMOJICHCTBHUS OKCHIA KAJIbLIUA U HATPHS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB); UCCIEAOBAHUE CBOMCTB >KECTKOM BOBI; IpoLiecca TOPEHUS
xKennesa B KHUCTIOpoje (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUAIOB); MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIMK HAa MOHBI (MarHus, KaJbLus, altoMUHUsA, ITuHKa, xkenesa(ll) u xeneza(lll),
meau(Il)); HabmrogeHue U onMcaHue MPOIECCOB OKPAIIMBAHUA IUIAMEHM MOHAMM HATpPUsl, Kaaus U
Kanplusl (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPHANIOB); HCCIeA0BaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCHIA ATIOMUHHUS W THAPOKCUJA IIMHKA; PEIICHHE SKCIEPUMEHTAIbHBIX 3a/Jad 10 TeMe
«BaxxHelue MeTaibl 1 UX COCTUHEHUS.

Xumus u okpycaowan cpeoa

Hoesvie mamepuanvt u mexuonoeuu. Bewecmea u mamepuansl 8 n08CeOHE8HOU JHCUHU UYel08eKd.
Xumusi u 300posve. besonacnoe ucnonvzoeanue gewecmes u xumuyeckux peakyui 6 ovimy. Ilepsas
HOMOWL NpU  XUMUYECKUX 0xco2ax u ompasnenusx. OCHOBbl IKOIO2UYECKOU 2PAMOMHOCHIU.
Xumuueckoe 3aepsazueHue okpyxcaroujeli cpeovl (npedeiibHas 0onyCcmumas KOHYeHmpayus 6euecmas
—II/IK). Ponb xumuu 6 pewieHuy 3K0J102UYeCKUx npooaem.

Ilpupoonvie ucmouHuku yeneeoo0opooos (yeolv, NpupooOHslil 2a3, Heghmy), NPOOYKMbL UX
nepepabomxu, ux posv 8 HGblmy U RPOMbIULIEHHOCTIU.

Xumuueckuul dKcnepumenm: usydeHue o00pasyo8 Mamepuanog (Cmeknio, CHIAGbl Memdalos,
HONUMEPHbIE MAMEPUATIBL).



MexnpeaMeTHbIe CBSI3H

Peaﬂmaunﬂ MCKIIPECAMETHBIX CBsA3eH IIpu HU3y4YCHUHU XHUMHHU B 9 xiacce OCYHIECTBIIACTCA 4YCPE3
HCIIOJIB30BAaHHUEC KakK 06H_II/IX €CTCCTBEHHO-HAYYHBbIX HOHHTI/II\/'I, TaKk H HOHHTHﬁ, ABJIIIOIINXCA
CUCTCMHBIMH JJI OTACJIbHBIX NPEAMETOB €CTCCTBCHHO-HAYUYHOT'O IIUKJIA.

OO01mure ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOpHUs, aHATN3, CUHTE3,
KJIaCCU(UKALUs, TMEPUOJUIHOCTh, HAONIOICHUE, SKCICPUMEHT, MOJICIUPOBAHNUE, H3MEPECHHUE,
MO/ICIIb, SIBJICHHUE, TAPHUKOBBIN 2((DHEKT, TEXHOIOTHS, MaTECPHUAIIbI.

®dusnka: MaTepusi, aTOM, JISKTPOH, MMPOTOH, HEUTPOH, MOH, HYKJIHJI, W30TOIIbI, PAJHOAKTUBHOCTD,
MOJIEKYJIa, AJICKTPUYCCKUI 3apsiji, MPOBOJHUKH, TOIYIMPOBOIHUKH, AUIICKTPUKH, (DOTOIIEMEHT,
BEIIIECTBO, TEJI0, OO0BEM, arperaTHO€ COCTOSHHME BEIIECTBA, TIa3, pPacTBOP, PacTBOPUMOCT,
KPUCTALIMYECKAs PEImETKA, CIUIaBbl, PU3NUCCKUC BEIMYMHBI, CAUHUIIBI U3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COJHIIE.

buonorus:  ¢orocunres, apixaHue, Ouocdepa, HSKOCHUCTEMa, MHHEpaAIbHBIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJBI, IOJE3HbIE MCKOMAEMBIE,
TOTLIIMBO, BOJHBIE PECYPCHI.

Bbino/iHeHHe PAKTHYECKUX PadoT

[Tpu mpoBeneHUM MpakTUYeCKOH pabOThl Kaxblid ee 3Tam BbINONHAETCS oOydaroumumucs ¢ 3I1P
BMECTE C YUYMTEIEM U IOJ €ro pykoBoacTBOM. Ha nocke 00s3aTenbHO BBIBEIIMBAIOTCS MpaBUIIA
TEXHUKH O€30MacCHOCTH, COOTBETCTBYIOILIME JaHHOMY BHUIY pabOThI, JaeTcs MpaBHJIbHAs 3aIlUCh
dopMyn M yKas3bIBaeTcs Lieib NpoBeaeHHs paboTsl. Ilpm HEoOXOoIMMOCTH AaeTcsi BU3YalbHBIN
QITOPUTM BBINIOJHEHUS 3aJaHus. JTO CIOCOOCTBYET OCO3HAHUIO OOYYaroIIMMMCS BBITOJIHIEMbIX
JENCTBUI U MOJIyYEHHOTO pe3ysbTara.

IIpuMepHbIe KOHTPOJILHO-U3MepPHUTeIbHbIEe MATEPHAJIbI 10 XHMHH

Jns  opraHuM3ali TpPOBEPKH, ydeTa M KOHTPOJIA 3HAaHUM O0O0ydYaloIIUXCS 10 MpeaIMETy
IPEIyCMOTPEHBI KOHTPOJIbHBIE pabOThI, CAaMOCTOSITEIbHbBIE paOOTHI, 3a4€Thl, IPAKTUYECKUE PaOOTHI,
TecTupoBaHue. OJJHUM U3 METOJI0B KOHTPOJIS pe3ysibTaToB 00yueHus ooyyaromuxcs ¢ 3I1P ssnsercs
METOJ IOJMBAPUATUBHOIO HKCIIPECC-TECTUPOBAHUSA C KOHCTPYHPYEMBIMH OTBEeTaMH. Ero
OTJIMYUTEIBHBIMU YE€PTaMU SBISAIOTCS OIEPATUBHOCTb, BBICOKAs CTENEHb WHIAVBULYAIA3ALUU
3HAaHUH, CPAaBHUTEIBHO MaJlble 3aTpaThl BpEMEHH U TPY/a Ha MPOBEPKY OTBETOB 00YUAOIIUXCS.

Hnst obyuaromuxcsi ¢ 3[IP Bo3MOXHO wm3MeHeHHE (OPMYTUPOBKU 3aJaHUN HA «IIOUIArOBYIOY,
ajanTanys MpeIaraeMoro oO0y4aromeMycsi TECTOBOTO (KOHTPOJIbHO-OIICHOYHOI'0) MarepHaa:



UCTIONIb30BAaHNE YCTHBIX W TNHUCHMEHHBIX HMHCTPYKLMH, YHpPONIEHHWE JUIMHHBIX CIIOXKHBIX
(GOpMYyITUPOBOK HMHCTPYKIMH, pEIICHHE C ONOpOH Ha aIropuT™M, oOpasel, HCIOIb30BaHUE
CIpaBOYHON MH(POPMALIUH.

IINIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITIPEAMETA «XUMWA» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUMA

B nenom pesynbsraThel ocBoenus obydarommmucs ¢ 3I1P yueObnoro npeamera « XuMus COBIAIAIOT C
pe3ylbTaTaMd NpPUMEpPHOW paboyeil mporpamMMbl OCHOBHOTO o0miero obOpasoBanus. HawuGomee
3HAYUMBIMHU SIBJISIFOTCS

JIMYHOCTHBIE PE3YJIBTATDI:
MOTHUBAIMs K 00yUEHHIO U LI€JICHAIIPAaBICHHOM [103HABATENbHOM JeATeIbHOCTH;
yCTaHOBKA HA OCMBICJIEHUE JIMYHOI'O OIbITA, HAOMIOACHNUH) 32 XUMUYECKMMHU SKCIIEPUMEHTaMU;

OpucHTalusA Ha IpaBUJIa HWHIAWUBUAYAJIBHOIO W KOJUICKTUBHOI'O 0e30I1acHOro IMMOBCACHHUA IIpU
B3aI/IM0I[€I\/JICTBI/II/I C XUMHUYCCKUMH BCUICCTBAMH U COCINHCHUAMMU,

MpaKkTUYECKOoe N3ydeHue npodeccuii U Tpya pa3IMaHoOro pojia, B TOM YHCIie Ha OCHOBE MPUMEHEHUS
M3y4aeMOTro MPeIMETHOTO 3HaHUA (HampuMep, 1a00paHT XUMHUYECKOTO aHaTN3a);

YBaXXEHUE K TPYy U pe3yibTaTaM TPyAOBOU IEATEIBHOCTH;

TOTOBHOCTb K OCO3HAaHHOMY IOCTPOEHUIO JalIbHEHell HHANBUAYAIbHOM TPaeKTOPUH 00pa30BaHUs
Ha OCHOBE OPUEHTUPOBKHU B MUpE IIpodeccuil v npoPeccuOHANbHBIX IPEANOUTEHUH, yBaKUTEIHHOTO
OTHOILICHHUS K TPYAY;

OCO3HAHHME CBOETO IMOBEACHUS C TOYKH 3PEHHs OMACHOCTH WM OE30MacHOCTH AJIs ce0sl WM A
OKPY>KaIOUIHX;

OCHOBBI 9KOJOTMYECKON KYyJbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBILIIEHHS], TPUOOPETEHUE OMBITa SKOJIOTHYECKH OPUEHTUPOBAHHON MPAKTUUECKOM e TeTbHOCTH B
’KM3HCHHBIX CUTYaIUsX;

OCO3HaHHUE MOCJEICTBUN U HENPUATHE BPEIHBIX NMPUBBIUEK (YIOTPEOIICHUS aJIKOroIsl, HAPKOTHUKOB,
KypeHHUsI) U UHBIX (POpM Bpea sl PU3NYECKOT0 U MCUXUUYECKOTO 37J0POBbS;



MPUHSITHE PELICHUN B )KU3HEHHOM CUTyallMy Ha OCHOBE MEPEHOCA MOTYYEHHBIX B X0J1e 00yUeHus
3HAHUU B aKTyaJIbHYIO CUTYAIUIO, BOCIIOIHSTH NeUIUT HHPOpMAIIHH;

TOTOBHOCTH OTOMpPATh W HCIOJIH30BATh HYXHYIO WH(OPMAILMIO B COOTBETCTBHH C KOHTEKCTOM
JKU3HEHHOU CUTYyalluu.

METAINIPEAMETHBIE PE3YJIbTATbI
Osnadenue ynugeepcanbHbIMU y4eOHbIMU NOZHABAMEIbHBIMU OCHUCMGUAMU:
BBISIBIISITH IPHYUHBI M CJICACTBUS IPOCTHIX XUMUYECKUX SIBIICHUIA;

OCYHICCTBJIAATh CPABHCHUC, KJ'IaCCI/I(bI/IKaI_[I/II-O XHUMHNYCCKHUX BCHICCTB 11O 3aJaHHBIM OCHOBAHHAM H
KPpUTCPUAM AJI1 YKAa3aHHBIX JIOTUYCCKUX onepaunﬁ;

CTPOUTH JIOTHYCCKOC CYKIACHUC ITOCJIC NPCABAPUTCIIBHOI'O aHAJIN34, BKIIIOYAKOMIECC YCTAHOBJICHUC
IMPUYIUHHO-CJICACTBCHHBIX CBﬂSCﬁ;

BBISIBIIATH J€(UIMTE MHPOPMALIUH, JAHHBIX, HEOOXOAUMBIX JUIsl PELIeHUs IOCTABJICHHOH 3a/1auu;
npeoOpa3oBEIBaTh MHGOPMALIHIO U3 OJTHOTO BUAA B APYTOH (TaOIUILy B TEKCT U TIP.);

CO31aBaTb, IPUMCHATL U Hp606paSOBBIBaTB 3HAaKU WU CHMBOJIbI, MOJCIN M CXEMbI IJIs1 PCIICHUA
y‘le6HLIX M MO3HABATCJIbHBIX 3aJa4 C IOMOIIBIO II€arora,

C IMOMOUIbIO Megarora MpoBOANTL XHUMHYSCKHI OIIBIT, HECIIOKHEIN OKCIICPUMCHT, IJId YCTaAHOBJICHUA
0coOeHHOCTEH 00BbeKTa HU3YUCHUs, TIMPUIUHHO-CIICACTBCHHBIX CBSI3e M 3aBUCHMOCTEH OOBEKTOB

MEXTy cOOO0M;

C MOMOIIBIO TIE/Iarora Uik CaMOCTOSATENBHO POPMYIUPOBATh 00OOIIEHUSI M BBIBOJIBI [T0 pPE3yJIbTaTaM
IPOBEIEHHOT0 HAOJII0ACHUS, OTIBITA;

MMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHEC XUMHUYCCKUX ITPOLICCCOB U UX MOCICACTBUA,

UCKaTh WIM OTOMpaTh MH(DOPMALIMIO WIIM JAHHBIE U3 UCTOYHUKOB C YYETOM MPEAJIOKEHHON yueOHO
3a/1a4U U 33JIaHHBIX KPUTEPUEB.

Ognadenue ynueepcanbHulMu y4eOHbIMU KOMMYHUKAMUGHBIMU 0CTICIGUAMU:

OpraHU30BBIBATH YueOHOE B3aUMOJEHCTBHE B rpyIIe (onpeAensTh 001ue HeaH, pacpeleisTh PO,
JIOTOBapHUBATHCS JIPYT C APYTOM U T. 11.).

C TIOMOIIBbIO meJarora HJIM CaMOCTOATCIBHO COCTABJISITb YCTHBIC W HNHCBMCHHBIC TCKCTBI C
HCIOJIb30BAHUECM NJTHOCTPATUBHBIX MATCPUAJIOB JJISI BBICTYIIJICHUS TICPCT ay,[[HTopHefI;



OpraHU30BBIBATH y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JESTENbHOCTh C YUHUTEIEM H
CBEpPCTHUKaMH; paboTaTh MHAMBUAYAIbHO W B TpyIIe: HAXOAUTh OOIee peuieHhe W paspeliath
KOH(UIMKTBI Ha OCHOBE COIJIaCOBAaHWS TO3MLIMI M ydera HHTEpPecoB; (HOpMYIHPOBATH,
apryMEHTHUPOBAaTh U OTCTaUBaTh CBOE MHEHUE;

OLICHUBAaTh KAa4€CTBO CBOCI'O BKJIaZa B 06HlPII>'I MIPOAYKT, IPUHHUMATHE U pasaCiIATb OTBETCTBEHHOCTb U
IIPOSABJIATE TOTOBHOCTD K IIPEAOCTABJICHUIO OTUYCTA IIEPES rpyrmoﬁ.

Oe¢nadenue yHuGepCcanbHoIMU YUeOHBIMU PeCY/IAMUBHBIMU OCUCMEUAMU:
oOHapyXUBaTh U (HOPMYIUPOBATH YICOHYIO MPOOIEMY, ONIPEIEISITh 1IETh YIeOHOU NeSITeTbHOCTH;

BJIAJICTh OCHOBAMH CAMOKOHTPOJISl, CAMOOIICHKH, TPHHATUS pEIICHUH W  OCYIICCTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM U MO3HABATEIHLHOU IEATEIbHOCTH;

COOTHOCUTH CBOM JEWCTBUS C IUIAHUPYEMBIMHM pe3yJbTaTaMH, OCYLIECTBIATH KOHTPOJb CBOEH
NEeSITeIbHOCTH B HPOLIECCe TOCTHXKEHUS pe3ylibTaTa, ONpElessiTh CIIOCOObI JIEHCTBUH B pamKax
NPEUIOKEHHBIX YCIOBUM M TpeOOBaHMN, KOPPEKTUpPOBATb CBOM JIEUCTBUS B COOTBETCTBHM C
U3MEHSIOIIENCS CUTyalluen;

JlaBaTh aJICKBaTHYIO OLICHKY CUTyallMU U IPEJararh IJIaH €€ U3MCHCHMS,
IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPH PEIICHUN YUYeOHOH 3a/1a4H;

INOHUMAaTh MPHYUHBI, MO KOTOPbIM HE OBLI JOCTUTHYT TpeOyeMblil pe3ysbTaT [esTelbHOCTH,
OTpeeNsATh NO3UTUBHbIE U3MEHEHUS U HalpaBJIeHUs, TpeOyroliye JalbHene padboTsl;

OCO3HAHHO OTHOCUTLCH K JPYTroMy 4€JIO0BCKY, €0 MHCHHUIO.

IMPEAMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3ysIbTaTOB MO OCBOEGHHIO 00S3aTENIBHOIO COJEPKaHMs, YCTaHOBICHHOTO
JAaHHOM npuMepHOW pabouell MporpamMMoM, BBIIENSAIOT: HayuyHble 3HAHUS, YMEHHUS U CIOCOOBI
neicTBuil, cneunduueckue s yaeOHOro npeamMera « XUMHsD), BUJbI IEATEIbHOCTH O MOTYUYEHHIO
HOBOT'O 3HaHUS, €r0 MHTEpPIpPETALU, PeoOPa30BAHNUIO U NMPUMEHEHHUIO B Pa3IMYHbIX YUEOHBIX U
HOBBIX CUTYyalUsX:

® [IPEACTABIEHHE O 3aKOHOMEPHOCTAX M IIO3HABAEMOCTH SIBJICHUM INPUPOIBI, NOHUMaHUE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHUYECKOM HayKh KakK o00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0LIeil KylIbTypbl U MPAKTUYECKON AESITETbHOCTH YEJIOBEKa B
YCIOBHUSAX COBPEMEHHOT'O OOIIECTBA; TOHUMAaHUE MECTAa XUMHUU CPEAU IPYTUX €CTECTBEHHBIX
HayK;

e BJAJCHUE OCHOBAaMHU IIOHATUHHOIO ammnapara ¥ CHUMBOJIMYECKOIO sA3bIKA XHUMWH UL
cocTaBieHUs] (OpPMyJ HEOPraHMYECKHX BEIIECTB, YpPaBHEHHM XHUMHUYECKHX peakuui (c



OTIOPO Ha ATOPUTM YUEOHBIX ICHCTBHI ); BIaJIEHUE OCHOBAMH XUMHUYECKOH HOMEHKJIATYPBI
(IUPAC u TpuBHaIbHOI) U YMEHHE UCIIOIB30BATh €€ I PEIICHUs yueOHO-TI03HABATEIbHBIX
3a/1a4 ¢ TMOMOIIBI0 YUUTENs; YMEHHUE HCIIONh30BaTh MOJACIU Il OOBSICHEHUS CTPOCHHS
aTOMOB ¥ MOJIEKYJI IO aJITOPUTMY C OIIOPO Ha OINpe/IeTICHHUS;

® [pEACTaBICHUE O CUCTEME XMMHUYECKUX 3HAHUM M YMEHHE C MMOMOUIbIO YUUTENS IPUMEHSITh
CHUCTEMY XHWMHUUYECKHX 3HAHUM [JI1 YCTAHOBJICHUS B3aUMOCBS3€H MEXIy H3yUYECHHBIM
MaTepuajIoM U MPH MOTYYCHUH HOBBIX 3HAHUH, a TAK)KE B MPOIECCE BHITIOJHEHUS yUSOHBIX
3aJlaHui ¥ IpU padOTe C HICTOYHHKAMHU XUMUYECKOW WH(OPMAIIUU, KOTOPast BKITFOYACT:

BOKHEUIIINE XUMUYECKUE MOHITHUS: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJia, BEUIECTBO, IPOCTOE U
CJI0HOE BEILECTBO, OJTHOPOAHASI U HEOAHOPOHASI CMECh, OTHOCUTENbHbBIE AaTOMHAsI U MOJIEKYJIIpHAst
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MOJIAPHBIM OO0BEM, OKCHJ, KHUCIOTa,
OCHOBaHHE, COJIb (CpelHsIs), XUMUUYECKasl PEaKIus, PEaKlMi COCIUHEHHUS, PEaKIMH Pa3JIOKEHUS,
peaKIy 3aMeleHHs], peakuy OOMeHa, TeIuIoBoW 3((eKT peakiyu, 3K30- M IHIOTEPMUUYECCKHE
peaxkiuu, pacTBOp, MaccoBasl JOJS XMMHUYECKOTO JJIEMEHTa B COCIMHEHWH, MaccoBas 0N U
MIPOLICHTHAS KOHIICHTPAIMs BEIIECTBA B PACTBOPE, SIAPO aTOMA, MICKTPUIECKUIN CIION aToMa, aTOMHas
opOuTanp, paguyc aroMa, BaJICHTHOCTb, CTENEHb  OKHUCICHHUS, XHUMHYECKas  CBA3b,
ANEKTPOOTPUIIATENILHOCTD, TMOJSIpHAS U HEMOJsSIpHAs KOBaJEHTHas CBS3b, HMOHHAS CBSI3b,
MeTaJlJIM4ecKasl CBs3b, KpHCTAUIMUECKash pelieTka (aromMHas, HMOHHAasg, MeTajlindeckas,
MOJICKYJISIpHAsi), HMOH, KaTHOH, aHWOH, OJJEKTPOJUT M HE DJIEKTPOJIUT, DIJICKTPOIUTHUYECKAsS
JUCCOLIMAIUS, peaKIMi HOHHOTO 00MeHa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, OKUCITUTENh
U BOCCTAaHOBHUTENb, OKHUCICHHE W BOCCTAHOBJICHHE, DJEKTPOJIN3, XUMHUYECKOE paBHOBECHE,
oOpaTuMble U HEOOpATHUMBIE PEAKIIMH, CKOPOCTh XUMHUYECKOW PEaKlMH, KaTalu3aTop, MPeaeibHO
nomyctumas konuentpanus (I11K), koppo3ust MeTannos, CIijiaBsbl;

OCHOBOIIOJIArarolie 3aKOHbl XMMHH: 3aKOH coXpaHeHus maccel, [lepuommueckuii 3axkon /J[. .
MeneneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;

TCOpHUU XUMHU: aTOMHO-MOJICKYJIAPpHAA TCOPHUS, TCOPUA BHCKTpOHHTquCKOﬁ JUCCOMAIINH, a TaAK¥XKE
MNpEACTAaBJIICHHA O HAYYHBIX MCTOJAaX MO3HAHUA, B TOM YHCJIC OKCIICPUMCHTAJIBHBIX U TCOPETUUCCKHUX
METOHax UCCICAOBaHUA BEIICCTB U N3YUYCHUA XUMHUUYCCKUX peaKuHﬁ;

® [IpeACTaBJIE€HUE O NMEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB (paanyc
aToMma, 3JIeKTPOOTPULIATEIBbHOCTD ), MPOCTHIX U CIIOKHBIX BEIIECTB OT MOJ0XKEHUS JIEMEHTOB
B Ilepuonnueckoil cucreme (B MajibIX NMEPHOAAX M IJIABHBIX MOJTPYIIAX) U 3JIEKTPOHHOTO
CTPOEHUS aTOMa; YMEHHE OOBACHATH CBA3b MOJI0KEHUS neMeHTa B [lepuoandeckoit cucreme
C YUCJIOBBIMH XaPAKTCPHUCTUKAMU CTPOCHHA aTOMOB XUMHUYCCKUX 3JICMCHTOB (COCTaB " 3apsaqg
A1pa, o0I11ee YUCIIO0 FIEKTPOHOB), PACIIPEICIIEHUEM JIEKTPOHOB 110 SJHEPreTUUECKUM YPOBHSAM
AaTOMOB TIICPBBIX TPEX IMEPHUOAOB, Kallud MW KaJlbLUAd; KJ'IaCCI/ICbI/IHI/IpOBaTI) XUMHNYECKHUEC
9JIEMEHThl C OMNOpOW Ha ompeaeneHUuss (U3NYECKOro CcMbIciia IU(GPOBBIX JaHHBIX
NEepUOINIECKOM TaOIHIIbI;

e yMeHuEe KiIaccu(pUUUpOBaTh XHMHUYECKHE DJEMEHThI, HEOpPraHWYeCKHe BellecTBa H
XUMHUYCCKUE PCAKIIUHA C OHOpOI\/’I Ha CXEMBI; OIIPpCACIATE BAJICHTHOCTD U CTCIICHb OKHUCIICHUA
XHUMHUYCCKUX 3J3JICMCHTOB, BU]J] XUMHYECKON CBSI3W W THII KpPICTﬂJ'IJ'IH‘—IGCKOﬁ CTPYKTYPEI B
COEIMHEHUAX, 3aps] HMOHA, XapaKTep Cpedpl B BOJHBIX pPAcCTBOpPAaxX BELIECTB (KHUCIOT,
OCHOBAHMI ), OKUCIIUTENb U BOCCTAHOBUTEIb MO AITOPUTMY YUE€OHBIX JACHCTBUI;



® yMEHHUE XapaKTepu30BaTh C OMOPOIl Ha cXxeMy (PU3NYECKHE K XUMUYECKHE CBOMCTBA MPOCTHIX
BellecTB (KUCIOpO, 030H, BOAOPO, TpaduT, anmas, KpeMHHi, a3ot, ¢pocdop, cepa, Xjiop,
HATpUH, KAJIUi, MAarHUH, KAJIbLIMHI, aTFOMUHUM, ’KEJI€30) U CIIOKHBIX BEIIECTB, B TOM YUCIE UX
BOJIHBIX PAacTBOPOB (BOJla, aMMHAK, XJIOPOBOAOPO, CEPOBOAOPOJ, OKCUIBI U THUJIPOKCH]IBI
metasioB I - I[IA rpynn, amromunns, menu (1), muaka, sxenesa (11 u III), okcuasr yraepona (11
u IV), xkpemuus (IV), azora u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas,
a30THCTast, a30THasl, (hocPopHasi, yroyibHas, KpEMHHEBAsi KHUCIOTa U UX COJIM); OMHICHIBATH C
ONOpPOH Ha IJIaH U KJIFOYEBBIE CIIOBA; YMEHHE IPOrHO3UPOBATh U XapaKTEpPU30BaTh CBOMCTBA
BELIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOEHMS I1OCIIE NMPEABAPUTEIBHOIO aHAIN3a MO
PYKOBOJCTBOM I€Jjarora, IpuMEHEHHUE BEIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTb
MIPOTEKAaHUsI XUMUYECKHUX IIPEBPAILICHHUI B Pa3IUYHbIX YCIOBUSX, BIUSHHUE BEIIECTB M
XMMHUYECKHX IIPOLECCOB HA OPIaHMU3M UYEJIOBEKA U OKPYXKAIOLIYIO IPUPOAHYIO CPELY;

® yMEHHE COCTaBJIATH MO 00pasily, cXxeMme, alrOpuTMy YUeOHBIX JEHCTBUN MOJIEKYJISIPHBIE U
WOHHBIE ypaBHEHHUs peakiui (B TOM 4YHCIE peakuil MOHHOTO OOMEHa M OKHCIUTENIBbHO-
BOCCTAHOBUTENBHBIX PEAKIHil), HILIIOCTPUPYIOIIUX XUMHYECKHE CBOMCTBA HW3YYEHHBIX
KJIACCOB / TPYIIIl HEOPraHMYECKHUX BEIIECTB, a TAaKXKe MOATBEP)KIAIOIIUX TE€HETHUYECKYIO
B3aUMOCBSI3b MEXIY HUMU;

® yMEHHE BBIYUCIATH OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacchl BELIECTB,
MacCOBYIO JIOJK0 XHMHMYECKOIO 3JIEMEHTa B COEJWHEHHM, MAacCOBYIO JOJII0 BEILECTBA B
pacTBope, KOJIMYECTBO BEUIECTBA U €r0 Maccy, 00bEM T'a30B ¢ OMOPOii Ha obiue GopmMyIbL;
YMEHHE MPOBOJIUTH PACUETHI [0 YPABHEHUSAM XMMHUECKUX PEAKIMM U HAXOAUTh KOJIMYECTBO
BElIeCTBa, 00bEM U MacCy peareéHTOB WJIM IPOAYKTOB pEaklUMu C ONOpoill Ha obOpasel,
QITOPUTM y4eOHBIX JICHCTBHIA;

e BJIQJICHUE OCHOBHBIMM METOJAaMU HAy4yHOTO II03HaHUs (HaONIO/EHUE, U3MEpEHUeE,
9KCIIEPUMEHT, MOJICIUPOBAHKE) IPU U3YUYCHHUH BEIIECTB U XUMUYECKHX SIBICHUM C OMIOPOii Ha
QITOPUTM Y4EeOHBIX EHCTBUM; yMeHUE c(HOpMyIHpOBaTh NIPOOIEMY U MPEAJIOKUTh ITyTH €€
pelIeHrs ¢ TOMOIIBIO0 IeJarora; 3HaHHE OCHOB 0€30MacHOM paboOThl ¢ XUMHYECKHUMH
BEIIECTBAMM, XUMHUECKON TOCYA0H U TaOOPaTOPHBIM 000pYyI0BaHUEM;

® HaJIM4YME NPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYILIECTBICHUS CIEYIOIUX XUMUYECKUX
HKCIEPUMEHTOB TMOJ PYKOBOJCTBOM YUHUTENsd C OOCyXJIEHHEeM IulaHa paboThl WM
COCTaBJICHUEM TaOJIMIIbI:

W3y4YeHUe U ONMKMCcaHue (PU3NUECKIX CBOWCTB BEIIECTB;

O3HAKOMJICHHE ¢ GUBUYECKUMU U XUMUYECKUMHU SIBICHUSMU;

OMBITHI, WJUTFOCTPUPYIOLIME NPU3HAKH TPOTEKAHUSI XUMHUECKUX PEaKLIU;
M3y4YeHHE CIIOCOOOB pa3/iesieHusl CMecei;

MOJIYYEHUE KUCIIOPOJIa U U3YUYEHUE Er0 CBOWCTB;

MOJYy4YEHUE BOAOPO/IA U U3YUYEHHUE ETO CBOMCTB;

MOJIYYCHHUEC YITICKHUCIIOTO Ira3a U U3y4CHHC €ro CBOfICTB;



MMOJIY4YCHHNEC aMMHUaKa U U3y4YCHHUEC €Iro CBOP'ICTB;
IIPUT'OTOBJICHUEC PACTBOPOB C onpeneneHHoﬁ MacCOBOM ,I[OJ'ICﬁ PaCTBOPECHHOT'O BCUICCTBA,
HCCJIeIOBAaHNE U OIIMCAHNUE CBONCTB HCOPTaHNYCCKUX BCIICCTB PAa3JIMYHBIX KJIACCOB;

NPUMEHEHHE HWHAUKATOPOB (JaKkMyca, MeTWiIopaHka u ¢eHondTanenHa) ais ONpeiesieHus
Xapakrtepa cpefibl B pacTBOpax KUCIOT U IIeI0Yel;

HN3YUYCHUC B3aHMO[[eI>'ICTBHSI KHUCJIOT € MCTa/UlaMHU, OKCHUAAMU MCETAJJIOB, PACTBOPUMBIMU H
HCPAaCTBOPHUMBIMH OCHOBAHUAMU, COJIAMU,

IMMOJIYYCHNEC HEPACTBOPHUMBIX OCHOBaHHﬁ;

BBITCCHCHUEC OAHOTO METaJlJIa APYTHUM U3 paCTBOPa COJIH,

HCCICIOBAaHUC aM(bOTepHI)IX CBOICTB THUAPOKCUIAOB AJIIOMHUHUA U IUHKA,

PEHICHUC DKCIICPUMCHTAJIBHBIX 3aaa4 110 TCMEC «OCHOBHBIE KJIACCHI HCOPIraHUYCCKUX COGﬂHHCHHﬁ));
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC ((3JI€KTpOHI/ITI/I‘ICCKa${ JUCCoanusi»,

PEHICHUC DKCIICPUMCHTAJIBHBIX 3aaa4 110 TCMEC «Baxkneinne HeMeTauIbl U UX COCANHCHUA,
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «Baxkneinine MeTaibl U UX COCAUHCHUA) ,
XUMHUYCCKUEC SKCIICPUMEHTEI, UJIJTIOCTPUPYIOUC ITPU3HAKH ITPOTCKAHUA peaKum?I HOHHOI'O O6M€Ha;

KaueCTBCHHBIC PEAKITUU Ha MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HOHBI: XJIOPU-, OPOMU/I-, HOHI-
, cyabdar-, pocdar-, kapOOHAT-, CUIIUKAT-aHHUOHBI, THUIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MarHUs,
KaJbIusl, alFOMUHUS, kene3a (2+) u xxenesa (3+), menu (2+), IUHKa;

YMCHHUEC NPCACTABIIATE PE3YyJIbTaTbl OKCIICPUMCHTA B q)opMe BBIBOJAOB, J0Ka3aTCIbCTB, Fpa(bI/IKOB u
Ta6J'II/II_[ U BBIABJIATH SMIIUPUUCCKHUEC 3aKOHOMEPHOCTH

e RBJAJCHHE TMpaBWIaMHU OE30MacHOTO OOpalieHusi ¢ BEHIECTBAMM, UCIOJIb3YEMBIMH B
MOBCEHEBHOM XKU3HU, a TaKkKe MpaBUJIaMH IOBEJIECHHS B LENAX cOepeXeHUs 370pOBbs U
OKpY’Kalollel MPUPOIHON Cpesibl; MOHMMaHUEe BpeAa (OMAacCHOCTH) BO3ACUCTBHS Ha )KHMBbIE
OpraHu3MBbI OIIpE/IEIEHHBIX BEIIECTB, a TAKXKE CIIOCOOOB YMEHBILICHHS ¥ IPEIOTBPALICHUS UX
BPEIHOTO BO3JIEHCTBUS; MOHMMAaHUE 3HAUYEHUS KUPOB, OCJIKOB, YIJIEBOAOB JUIsl OpraHHU3Ma
YeJI0BeKa;

e BJIQJICHHE OCHOBAaMH XHMHUYECKOH TPaMOTHOCTH, BKJIOYAIOMIEH YyMEHUE MPaBHIBHO
HCIIOJIb30BaTh U3YUYEHHbIE BEIIECTBA U MaTepuaibl (B TOM YHCIIE, MUHEPATIbHBIE YOOpEHHUS,
METaJIJIbl ¥ CIUIaBBl, IPOTYKThI IEpepabOTKU MPUPOJHBIX HCTOUHUKOB YIJIEBOAOPOIOB (YT,
NPUPOJHOTO Trasza, HepTH) B OBITY, CEJIbCKOM XO3SIMCTBE, Ha MPOU3BOJCTBE; YMEHHE
HPUBOANUTH MPUMEPHI IPABUIBHOTO UCIIOIb30BaHUS U3yUYEHHBIX BEIIECTB U MaTEPUAJIOB;



® yMEHHUE YCTaHaBIUBATh CBSI3U MEXIY PeabHO HAOIIOAAEMbIMA XUMUYECKHUMHU SBICHUSIMU U
IpoIeccaMy, MPOUCXOAAIIMMU B MaKpO- U MUKPOMHPE, OOBACHATH IPUYUHBI MHOTOOOpa3us
BEIIECTB; YMEHHE HMHTETPHUPOBATH XWMHUYECKHE 3HAHUSA CO 3HAHUSMH APYTUX YYEOHBIX
IIPEAMETOB € ITOMOILBIO IIEarora;

e mpeicraBieHHEe O cdepax NPoPecCHOHANBHON NEeATETbHOCTH, CBA3AHHBIX C XUMHEH U
COBPEMEHHBIMM TEXHOJIOTHSMM, OCHOBAaHHBIMM Ha JOCTHMKCHMSIX XHMUYECKOW HayKW;
HaJIN4YME OMNbITa pabOThl C pa3IMYHBIMU MCTOUYHMKAMH MH(OpMAIUM 10 XUMHM (HAy4YHO-
HOMYyJIsIpHAsl JIMTEpaTypa, CJIOBapH, CIPaBOYHUKH, HHTEPHET-PECYpChl) C OIOpOH Ha
ITOPUTM: YMEHUE 0OBEKTUBHO OLIEHUBATh MH()OPMAIIHIO O BEIIECTBAX, X NMPEBPAIICHUIX U
IIPAaKTUYECKOM IIPUMEHEHHUH.

TpeOoBanusi K MpeIMeTHBIM Ppe3yJbTATAM OCBOEHHS Y4eOHOro npeamera «XuMHS»,
pacnpejeseHHbIe [0 roaM 00y4eHHs

PesynbraTel o romaMm (GOpMYIHPYIOTCS 110 TIPHHIIAITY JOOABJICHUS HOBBIX PE3yJIbTaTOB OT roja K
roay, y’KC Ha3BaHHBIC B MMPCALIAYIINUX I'OAaX IMMO3UINH, KaK ITPABUJIO, JOCIIOBHO HC ITOBTOPAIOTCA, HO
YUUTBIBAIOTCS (PE3yJIbTaThl OUEPEIHOTO Tojla M0 YMOYAHHIO BKIFOYAIOT PE3yIbTaThl PEABLIYIINX
JIET).

8 KJIACC

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHUX TOHSITHI: aTOM, MOJIEKYJIa, XUMUYECKHN DJIEMEHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOIHAS U HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEIIbHAsl aTOMHasi U MOJIEKYJISipHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAsl Macca,
MaccoBas JOJsi XMUMHYECKOTO DJIEMEHTAa B COCIWHEHHUM, MOJIAPHBIA OO0BEM, OKCHUI, KHUCIOTA,
OCHOBAaHHUE, COJIb, J1E€KMPOOMPUYAMETbHOCMb, CTENEHb OKHUCICHHS, XUMHUYECKas peakuus,
KJaccu(puKanusi peakiuii: peaklud COSAUHEHUs, PEaKIUH Pa3JIOKEHUS, PEaKIUd 3aMelieHUs,
peakuuu oOMeHa, 9K30- M IHJIOTEPMUUYECKUE PEAKIUU; Meniosol s¢hgexm peaxkyuu; AIpo atoma,
DIIEKTPOHHBIN CIIOM aToMa, aToMHas OpOuTalb, paguyc aToMa, XUMHUYEcKas CBs3b, MOJSIpHAs U
HETOJISIpHAsl KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MaccoBas OIS
BelecTBa (ITPOLIEHTHAS] KOHIIEHTpPAIHs) B paCTBOPE;

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHSATHH (CM. II. 1) U IPUMCHSTH 3TU ITOHATUS
IIpU OIMMCAaHUHN BEHICCTB U UX HpeBpaHICHHfI;

HCIIOJIB30BAaTh XHMHYCCKYIO CHMBOJIMKY JJIsI COCTaBJICHUA q)OpMy.]'I BCIICCTB, MOJICKYJIAPHBIX
YpaBHEHUN XUMHUYECKUX peaKklUii, 3JIEKTPOHHOTO OajaHca;

OTpEeeNATh BaJCHTHOCTb AaTOMOB 3JEMEHTOB B OHMHAPHBIX COEAMHEHUSAX; CTENEHb OKHCIICHHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSIX C OTIOPOM Ha ONpeeNIeHus, B TOM YHCIIE CTPYKTYPHUPOBAaHHBIE;
NPUHAAICKHOCTD BEIIECTB K ONPEAeIEHHOMY KJIAcCy COeTMHEHU 1Mo GOopMysiaM; BUJ XUMUYECKOH
CBSI3U (KOBAJICHTHAs M HOHHAs) B HEOPTaHUYECKUX COCIMHEHMSIX;



UMETh NPEICTABICHUE O CHCTEME XMMHMYECKHUX 3HAHUH, YMETh C IOMOIUBIO YYHUTENS HMPUMEHSThH
CUCTEMY XMMUYECKUX 3HAHWUM, U1l YCTAHOBJICHUS B3aUMOCBSI3U MEXKy U3YYCHHBIM MATEPHAIIOM H
IpY MOJyYEeHUH HOBBIX 3HAHWMU, a TaKKe MpH paboTe ¢ MCTOYHMKAMH XUMHUYECKOH HMH(OpMAIUH.
OpueHTHpOBaTbCA B TMOHATHAX U ONEpUpOBaTh MMU Ha 0a30BOM YpOBHE, NPUMEHSATh IIpU
BBINOJIHEHUM YYEOHBIX 3aJaHUN M pEIIEHUM PAcueTHBIX 3a7jad C ONOPOM Ha alrOpUTM Y4eOHBIX
JICMCTBUM M3Y4YEHHBIC 3aKOHBI U TEOpPUU: 3aKOH coXpaHeHus maccel, Ilepuonnueckuit 3akon .M.
MenneneeBa, 3akoH nocmosHcmeéa cocmased, 3aKOH ABOraspo; aTOMHO-MOJIEKYJIIDHAs TEOpHS.
CooTtHocuTh 0003HAYEHUS, KOTOpbIe UMEIOTCs B Tabmuie «llepuonnyeckas cucteMa XUMHUECKUX
anemeHToB JI. 1. MeHeneeBa» ¢ 4UCIOBBIMU XapAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHUX
3JIEMEHTOB (COCTaB M 3apA] sAApa, 00LIee YUCIIO 3JIEKTPOHOB U paclipeleIeHUe UX MO 3JIEKTPOHHBIM
CII0sIM);

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHYECKHUE DJIEMCHTBI; HCOPraHUYCCKHUE BCIICCTBA, XUMUUYCCKHUE PCAKIIUU (HO
qUCJIy U COCTaBy YYACTBYHOIIUMX B pPCAKIMHU BCHICCTB, IO TCIJIOBOMY B(I)Q)GKTY, 110 U3MCHCHUIO
CTCIICHU OKHUCJICHHUA XUMHNYCCKHUX BHGMGHTOB) C OHOpOI71 Ha CXCMBI,

XapakTepu3oBaTh (ONHUCHIBaTh) OOLIME XMUMHMYECKHE CBOMCTBAa BEIIECTB PAa3JIUYHBIX KJIACCOB,
HNOATBEpPXK/1asi ONUCAHUE MPUMEPAMHU MOJEKYJSPHBIX YPAaBHEHUI COOTBETCTBYIOLIMX XUMHYECKUX
PEeaKIui C OIIOPOX HA CXEMBI;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa U CTPOCHHS; BO3MOXKHOCTH
NPOTCKAHHUS XWMHUYECKUX IMPEBpAICHUH B Pa3IUYHBIX YCIOBHIX TIOCIIE IPEABAPUTEIBHOTO
00CYXICHUS C TIEAaroroMm;

BBIYUCIISATh OTHOCHUTEJIBHYI) MOJICKYJSIPHYIO M MOJISIDHYIO MAacChl BEILECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO JJIEMEHTa MO (QOpMyJie COSIMHEHHUS; MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE;
MIPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM PEAKIIMU C OTIOPOM Ha AJITOPUTM;

IIPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 M CHHTE3, CPaBHEHHUE,
0000111eHre, ccTeMaTu3allus, Kilaccu(uKalys, BbIIBICHUE TPUYUHHO-CIEICTBEHHBIX CBS3EH — 1is
M3Y4YEHUsI CBOMCTB BEIIECTB U XMMHUYECKHX pEaKUUi; €CTeCTBEHHO-HAYYHbIE METOJIbl MO3HAHUS —
HaOJroleHne, W3MEpeHHe, MOJCIMPOBAaHUE, JKCHEPUMEHT (peanbHblli U MbICAEHHbIU) TIOJ
PYKOBOJICTBOM I1€J]arora;

CJIeZIOBaTh IMpaBUJIaM I0JIb30BAaHUSI XMMMYECKOH TOCYI0W M Ja0OpaTOpHBIM 000pyHOBaHHEM, a
TaK)Ke IpaBUJiaM OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBINOJIHEHUIO
7a00paTOPHBIX XWMHYECKHUX OINBITOB MO IMOJYYEHHI0O U COOMpaHMIO Ia3000pa3HbIX BELIECTB
(Bomoposa M KHCIIOpOJa), IPHUTOTOBIEHUIO PACTBOPOB C OINpENeNEHHOW MaccoBOi aonei
pacTBOPEHHOIO  BELIECTBAa; IUIAHUPOBATh U  MPOBOJUTH XUMHUYECKHE OKCHEPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB IIEJI0YEH U KUCIOT C MOMOIIbIO MHIUKATOPOB (JJakMyc, peHondTaienH,
METUJIOPaHXX M Jp.), HOATBEPKJIAIOMIMX KAYeCTBEHHBIH COCTaB HEOPraHWYECKHUX BEIIECTB
(xauecTBEHHbIE peaKklMy Ha MOHBI) TIOJI PyKOBOJICTBOM Ie/larora.

9 KUIACC



PacCKpbIBaTh CMbBICI OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA, HOH,
KAaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJEHTHOCTb, IEKTPOOTPULATEIIBHOCTD,
CTETIEHb OKHUCJICHHUS, XUMHUCCKAs PeaKius, XUMHUYECKasl CBA3b, Meniogoll dghgexm peakyuu,Moib,
MOJIIPHBIA 00BEM, PACTBOP; AJIEKTPOJUTHI, HEIIEKTPOJMTHI, AJIEKTPOIUTUYECKAsl IUCCOLUAIUS,
peakuu MOHHOTO OOMEHa, KaTallu3aTop, Xumuueckoe pasHogecue, obpamumvle U HeoOpamumvle
peaxyuu, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMN, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJJIOTpONHs, aM(pOTepHOCTb, XHMHUYECKasi CBS3b (KOBaJCHTHAas, HMOHHA,
MeTaJlJINYecKast), KpUCTaJInuecKasi peréTka, Koppo3us Memaiios, Chidevbl, CKOPOCHb XUMUYECKOU
peakyuu, penensHo gonyctumas konueHTpauus (I1/1K) Bemectna;

HIUTIFOCTPUPOBATD B3AUMOCBS3b OCHOBHBIX XUMHUYCCKUX MMOHSTUHN (CM. II. 1) W IIPUMECHSATDH OTHU IIOHATHUSA
IIpU OIMMCAaHUHU BEIIECCTB U UX npeBpameHHfI;

MCIIOJIb30BaTh 3HAKM M CHUMBOJBI ISl (PUKCALIMU PE3yJIbTAaTOB HAOMIOACHUI, COCTaBIeHUS (HOpMyI
BELECTB M ypPAaBHEHUN XMMHUUYECKHX PpEaKIUM, 3alUCH JaHHBIX YCIOBUM 3anad. Mcmonb3oBaTh
obo3HaueHus, umeromuecs B Ilepuomuueckol cucreMe W TaOJMIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHMWI M COJICH B BOJIE JJIS BRITIOJTHEHUS 3aaHN.

OIPEEIATh BAJIGHTHOCTD U CTENIEHb OKUCIIEHUSI XUMUYECKHX 3JIEMEHTOB B COEIMHEHUSAX PA3IIUYHOTO
COCTaBa; NPHUHAJJIEKHOCTb BELIECTB K OIpENeIEHHOMY KIJIACCy COEIMHEHUN ¢ OIOopod Ha
OIpeZeNICHus, B TOM YHCJIE CTPYKTYPUPOBAHHbBIE; BUABI XUMUYECKOMN CBSA3H (KOBaJCHTHas, MOHHA,
MeTaJIJINYeCcKas) B HEOPTaHUYECKUX COSAMHEHMSIX; 3aps/] MOHA 0 XUMUYECKOor (popmyrie; xapakTep
Cpelbl B BOJAHBIX PAcTBOpaxX KUCIOT U LIENIOUEH, mun KpUcmaiiuyeckou peulémku KOHKPemHO20
sewecmaa;

packpsiBaTh cMbich [lepuoanueckoro 3akona /.M. Menaeneesa u 1IeMOHCTPpUPOBATh €r0 MIOHUMAHUE:
onucvieamv U xapakmepuzogams Tabmuunyio ¢opmy I[lepuoanueckoit cUCTEMBbl XUMHYECKUX
DIIEMEHTOB: pa3NnuyaTh MOHATHS «IJIaBHAs moArpymnmna (A-rpymmna)» u «mobouHas moarpymma (b-
rpynmna)», Majible U OOJbIINE NEePUONbl; COOmHOCUMb O0O3HAUEHUS, KOTOpble HMEIOTCS B
NEePUOANYECKON TaOluIle, C YHUCIOBBIMH XapaKTePUCTHKAMH CTPOCHHS aTOMOB XHUMHYECKHUX
AIIEMEHTOB (COCTaB U 3apsl sAapa, 00Iee YHCIO0 IEKTPOHOB U paCcTpeeNieHHne UX TO SJIEKTPOHHBIM
CJI0SIM); 00bACHAMb OOIIHEe 3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB XMMHMUYECKHX DJIEMEHTOB U MX
COEIMHEHUH B IIpe/iesiaX MaJIbIX MEPUOA0B U IIaBHBIX MOATPYHH C YYETOM CTPOCHHS UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUUECKUE JIEMEHTbI; HEOPraHMUECKUE BEIIECTBA; XMMUYECKHE peakiuu (1o
YHUCIIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMM BELIECTB, MO TEIIOBOMY 3(D(EKTy, M0 H3MEHEHUIO
CTENEHEW OKUCIEHMSI XUMHUUECKHUX 3JIEMEHTOB) C ONOPOM Ha CXEMBIL;

XapaKTEepU30BaTh (OMUCHIBATH) 00IIHE U CICITU(UIECKIE XUMHUECKIE CBOMCTBA BEMIECTB PA3TUIHBIX
KJIaCCOB, TMOATBEpP)KJasi ONUCAHUE TMPUMEpPAMU MOJEKYJSIPHBIX M  HWOHHBIX ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUNA C OTIOPOIl HA CXEMBI;

COCTABJISITh YPABHEHHS DJICKTPOJMTHUCCKOM TUCCOIMAIIMU KUCIIOT, MIEJIOYEH M COJIeH; TOJHbBIE U
COKpaIIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHA; YpaBHEHHsI PEaKIUi, MOJITBEPKIAIOLIUX
CYILIECTBOBaHUE T€HETUUECKON CBSI3U MEXK/Y BEIIECTBAMU PA3INUYHBIX KIJIACCOB;



pPacKpeiBaTb CYIMHOCTH OKHCIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ MOCPCACTBOM COCTABJICHUA
QJICKTPOHHOI'O OanaHca 3THUX peaKHHﬁ;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS; BO3MOXKHOCTH IPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN TIOCIIE IPEIBAPUTEILHOTO OOCYXKICHUS C MEAarorom;

BBIUMCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB; MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JeMeHTa Mo (opMyJie COCIMHEHUS; MAacCOBYIO [OJIO BEIIECTBa B PacTBOPE;
MPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM PEaKIUu C ONOPOM Ha alrOPUTM;

CJIeZIOBaTh IpaBWJIaM I10JIb30BAaHUSI XMMMYECKOH MOCYI0W M Ja0OpaTOpPHBIM 000pYyHOBaHHMEM, a
TaKXKe IMpaBHjaM OOpalleHHs] ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITOJHEHHIO
71a00paTOPHBIX XMMUYECKHX OTIBITOB IO MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa
U YIJIEKUCIIOTO ra3a);

MIPOBOJIUTH PEAKIUH, TOATBEPIKIAIONINE KAYSCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: Paclio3HABATh
OTIBITHBIM ITYTEM XJIOpUJI- OpOMU-, HOAU-, KapOoHaT-, pocdar-, cunukar-, cynbdar-, THIPOKCH/I-
WOHBI, KATHOHBI aMMOHWSI ¥ MOHBI U3YYCHHBIX METaJUIOB, MIPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEIICCTB;

MPUMEHSTh OCHOBHBIE OIEPAllMU MBICIUTEIBHOW NEATEIbHOCTH — aHajJu3 U CHHTE3, CpaBHEHUE,
00001IeHNe, CHCTEMATHU3alNI0, BBISBICHUE MPHUYWHHO-CICACTBCHHBIX CBS3€H — JUIS HW3ydYeHUs
CBOICTB BEUIECTB U XUMUYECKUX PEAKIINIl; €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHMSI — HA0JII0ICHUE,
U3MepeHHe, MOICTUPOBAHNE, SKCIIEPUMEHT (pealIbHbIN U MBICTICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHoBauue Koan4gecTBO 4acoB

Ne DuiekTpoHHbIe (UG poBHIE)
pa3acjioB U TEM KonTponbnbie [IIpakTtnueckue

n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
NPOrpaMmal padoThI padoThI

Paznen 1. HepBOHa‘{a.}IbeIe XUMHNYECCKHUE ITOHATHUHA

XUMUS — BaKHaAsA

00JacTh

11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
MPaKTUIECKOI https://m.edsoo.ru/7f41837c
NS TeITLHOCTH
YeloBeKa

12 BemecTBa u 15 1 bu6mmoreka [JOK
XUMHUYECKHE PEaKIIUH https://m.edsoo.ru/7f41837c

Hroro o pasnery 20



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

Paznen 2. BaxkHeiilue npeacTaBuTe 1M HEOPraHUYECKHX BellecTB

21 Bosznyx. Kucnopon. 6 1 bu6mmoreka [IOK
[TonsiTHe 00 OKCHIAX https://m.edsoo.ru/7f41837c
29 Bonopoxa.Ilonstue o 3 1 bubmmorexa [IOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
Boga. PacTBopshi.
2.3 HOiS[TI/Ie 00 ’ 5 1 1 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OCHOBAHUSX
OCHOBHBIE KJIaCChI
2.4 |HeOopraHU4YecKuX 11 1 1 bubamorexa IOK
8 https://m.edsoo.ru/7f41837¢c
COCTMHECHHI
Hroro no pazaeny 30

Pasnen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckasi cucreMa XuMmu4eckux 3jaementon /1. U.
MenneneeBa. CTpoenne aToM0OB. XUMHYECKasi CBsI3b. OKHMCJINTEILHO-BOCCTAHOBUTEIbHbIE
peakumuu

[Tepuonnueckuii 3aKk0H
u Ilepuonnueckas

31 CUCTEMa XMMUYECKUX 7 bubmuorexa [JOK
" nementos JI. 1. https://m.edso0.ru/7f41837c
Menneneena.

Crpoenue aroma

XUMHYECKasi CBSI3b.

3.2 OKHUCIUTEITbHO- 3 1 bu6mmoreka [IOK
BOCCTaHOBHTEJIHHEIE https://m.edso0.ru/7f41837¢
peaKunu

bu6mmorexa [IOK

Hroro o pasaerty 15 https://m.edso0.ru/7f41837¢

PeszepBHOE Bpemst 3 Bubnmorexa LIOK

https://m.edso0.ru/7f41837¢

OBILIEE KOJIMYECTBO

YACOB I1O 68 4 6

[TPOIT'PAMME



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

9K

JIACC

Ne
n/n

HanMeHnoBanue
pa3/aeiioB U TeM
MPOrpamMMbl

KoaudecTBO 4acoB

Bcero

Kontposbubie
padoTbI

IIpakTHyeckue
padoTbI

DJIeKTPOHHBIE
(uudposbie)
oOpa3zoBarTe/ibHbIE

pecypchbl

Pasznen 1. BelmecTBo 1 XMMHYeCKHE pPe€akuumn

11

[ToBTOpEHME U
yriyOJieHue 3HaHUu!
OCHOBHBIX pa3/IesioB
Kypca 8 kitacca

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

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEAKLIUN

bubnuoreka [{OK
https://m.edsoo.ru/7f41a636

13

DNEKTPOIUTHIECKAS
JUCCOLIAALIHS.
XHUMUYECKUE PEAKIIUU

B pacTBOpax

bubnuoreka [{OK
https://m.edsoo.ru/7f41a636

Hto

'O I10 pa3acity

17

Pasznea 2. Hemera/LIbl M UX COCAMHEHUS

2.1

O0mas
XapaKTepUCTHKA
XUMHNUYCCKUX
simemeHToB VIIA-
rpynisl. ['anorenst

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

2.2

Obmas
XapaKTEpUCTHKA
XUMHUYECKHX
peMeHTOB VIA-
rpynnsl. Cepau eé
COEMHEHUS

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

2.3

OO6mias
XapaKTEPUCTHKA
XUMHYECKHX
3JIEMEHTOB VA-
rpynnsl. A30T, hocdop
U UX COCAMHEHHUS

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

24

O6mias
XapaKTEPUCTUKA
XUMHYECKHX
siemeHToB IVA-
IPYIIIBL. YTIEpoa U

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636



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

KPEMHMU U UX
COEMHEHUS

Htoro mo pazaery 25

Pa3znea 3. Meraibl 4 MX COeTUHEHUSHA

31 OO6mue cBoiicTBa 4 bubnnorexa [JOK
METaJLIOB https://m.edsoo.ru/7f41a636
32 Baxueiimnme MeTamibl 16 1 bubnnorexa [JOK
W UX COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nes 4. Xumus M OKpyxkamias cpeaa
41 EZ;L;;T;‘:I B )KU3HU 3 bubmmorexa LIOK
deTOBeKA https://m.edsoo.ru/7f41a636
Htoro no pazaeny 3
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO
YACOB I10 68 3
I[TPOIT'PAMME

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N KoauuecTBO 4acoB
n/gn Tema ypoka Beero KonTtpoabHubie [IpakTH4yeckue
padoTbI
1 [Ipenmer xumuu. Pons xumuu B
JKM3HHU YejIoBeKa. Tera u BelecTna
5 IlonsaTHe 0 METOIaX ITO3HAHHUS B
XUMUH
3 UncTele BelecTBa M CMECH.
CriocoOsI pa3aeneHust cmeceit
[TpakTuyeckas padora Ne 1
4 «IIpaBua paboTsl B 1aboparopuu 1
1 TIPUEMBI OOpaIeHUsI C
nabopaTopHBIM 000PYI0BAHHEM)
[TpakTuueckas pabota Ne 2
5 «Paznenenue cMeceii (Ha mpumepe 1
OUYMCTKHU TTOBApPEHHOW COJIN)»
6 ATOMBI 1 MOJIEKYJIbI
7 XUMUYECKUE DIIEMEHTHI. 3HAKH



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

(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB

IIpocTsle U ClI0KHBIE BELECTBA

ATOMHO-MOJIEKYJISIPHOE YUYEHHUE

10

3aKOH MOCTOSHCTBA COCTaBa
BellecTB. XuMuyeckas popmyia.
BajieHTHOCTh aTOMOB XUMHUYECKUX
3IIEMEHTOB

11

OtHOcuTENBHAS AaTOMHAS Macca.
OTtHocuTeNnbHAS MOJIEKYJIIpHAs
Mmacca

12

MaccoBas 10J11 XUMHUYECKOTO
3JIEMEHTA B COEANHEHUN

13

KonunuecTBo BemecTBa. Mosib.
MousipHast macca

14

Breruucnenus KOJINYECCTBA, MaCChl
BCILCCTBA 10 YPABHCHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ

15

duznyeckre U XUMUYECKHUE
sIBJICHUS. XUMHYECKast peaKuuAa

16

[Ipu3Haku 1 ycaoBusl IpOTEKaHUS
XUMHYECKUX PEAKLIUN

17

3aKOH COXPAaHEHUsI MacChl
BEILECTB. XMMHUUYECKUE YPABHECHHUS

18

Knaccudukanms XuMuaeckux
peakuuii (coenHeHus,
pa3oKeHus, 3aMelleHus, 0OMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIIoNeuCcT. O6001IeHNE U
cucTeMaTH3alys 3HaHUi

20

KontponbHas padora Nel o teme
«BemecTBa 1 XuMu4eCKue
pEeaKIm»

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucnopon — snemMeHt u
mpocroe BeniecTso. O30H

22

Ou3ndyecKue 1 XUMHUIECKHE
CBOMCTBA KUCIOPO/1a (peaKInu
okucnenus, ropenue). [Tonstue 06
OKCHJaX

23

CriocoObl mosryueHus! KUCIopoa B
1a00opaTOpPUU U MPOMBIIIIIEHHOCTH.
IIpumenenue kuciaopoaa

24

TennoBoii a3¢ ekt xummuyeckon
peakiuu, MOHATHE O




TCPMOXUMHUYCCKOM YPaBHCHUU,
OK30- U SHAOTCPMHUUCCKUX
PECAKIUAX

25

TornuBo (HedTh, yroiab U METaH).
3arpsi3HeHue BO3yXa, ClIOCOObI
€ro MpeoTBpalleHHs

26

[IpakTrueckas padota Ne 3 o Teme
«[lomyuenue u cobupanue
KHCJIOPO/a, U3YYEHUE er0 CBOHCTBY»

27

Bonxopon — aneMeHT u npocroe
BewiecTBo. HaxoxxaeHue B npupoze

28

duznueckue 1 XUMHUYECKHE
CBOlicTBa Bojiopoa. [IpuMenenue
BOJOpOAA

29

ITonsaTHE O KHMCIOTAaX U CONIAX

30

Cnoco0bl mosy4eHus BoIopo/a B
nadoparopuu

31

[IpakTuueckas pabora Ne 4 o teme
«Ilonyuyenue u cobupanue
BOJIOPOJ1a, U3YUYCHHUE €r0 CBOHCTBY

32

Mousipabiii 00BEM ra3zoB. 3aKoH
ABoraapo

33

Brruncienus o0béma, KOJIMYECTBA
BEILIECTBA 'a3a 10 €ro U3BECTHOMY
KOJMYECTBY BEIECTBA WU 00BEMY

34

Brruncienus o0bEMOB ra3oB 110
YPaBHEHHUIO PEAKIIMU HA OCHOBE
3aK0HA 00BEMHEBIX OTHOIIEHUH
ra3oB

35

dusznyeckre U XMMHYECKHE
CBOMCTBA BOJIBI

36

CocraB ocHoBanuii. [Torsatue 00
WHJIUKATOpax

37

Bopna xak pacTBopuTeb.
HacpImeHHbIe 1 HEHACKHIIIICHHBIE
pacTBOpbl. MaccoBast 107151
BEIIIECTBA B PACTBOPE

38

ITpakTruyeckas pabora Ne 5 o Teme
«ITpuroroBiieHre pacTBOPOB C
onpeeneHHON MacCOBOM AoJen
PacTBOPEHHOT'O BEILIECTBAY»

39

KonrtponbHast padora Ne2 mo teme
«Kucnopoa. Bogopon. Boga»

40

Oxcunsl: coctaB, Kiaccupukaus,




HOMEHKJIaTypa

41

[TonydyeHue n xuMuyecKue
CBOIWCTBA KHUCIIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCHUJIOB

42

OcHOBaHMSI: COCTaB,
KJIacCU(UKALINS, HOMEHKJIATypa

43

[TonydyeHue n xuMuyecKue
CBOICTBa OCHOBaHUI

44

Kucnotsl: cocTas, kinaccudukanus,
HOMEHKJIaTypa

45

[TonydyeHue n xuMuyeckue
CBOMCTBA KHUCJIOT

46

Conu (cpenHue): HOMEHKIATYpA,
CIIOCOOBI MOJTyYCHHSI, XAMHYCCKHE
CBOMCTBa

47

[TpakTuyeckas padora Ne 6.
Pemrenne skcnepuMeHTaNbHBIX
3a1a4 1o reme « OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIMHEHUI

48

['eneTnueckas cBsI3b MEXY
KJIaCCaMU HEOPraHUYECKUX
COETMHEHUN

49

O00011IeHIE U CUCTEMATH3ALIUS
3HAaHUM

50

KonTponbnas padota Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeTUHEHUI"

51

HepBHe IIOIIBITKH KJ'IaCCI/I(I)I/IKaL[I/II/I
XUMHYCECKHX 3JIeMeHTOB. IloHsATHE
O I'pynIiax CXOJHbIX 3JIECMCHTOB

52

[Tepuoanueckuii 3aK0H U
[Iepuoanueckas cucrema
XUMHUYECKUX d1eMeHTOB 1. U.
Menneneena

53

[Iepuonsl, rpynmsl, HOATPYNIIbI

54

Crpoenue atomoB. CocTaB
aTOMHBIX saep. M3oTomnsl

55

CtpoeHue AIeKTPOHHBIX 000TI0UeK
aTOMOB DJIEMEHTOB
[Tepuoanueckoit cucremst . 1.
Memnpneneena

56

XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA T10 €r0 MOJIOKEHUIO B
ITepunonnueckoii cucreme . W.




MenneneeBa

3nauenue [lepuoanueckoro 3akoHa
IJI pa3BUTUA HAYKW U IIPAKTHUKH.

> J. . MenneneeB — y4€HbIi, 1
MeAaror ¥ rpaIaHuH

58 DNEKTPOOTPUIIATEIILHOCTh ATOMOB 1
XUMHYECKHUX 3JICMEHTOB

59  [MonHas xuMHUYecKas CBsI3b 1

60 KoBasienTHas nonspHas 1
XHUMHYECKast CBS3b

61 KoBanentHas nenossipHas 1
XHUMHYECKast CBS3b

62 |CteneHb OKUCIECHUS 1

63 OxkuciIuTenpHo- 1
BOCCTAaHOBUTEIIHHBIC PEAKITHH

64  |OxucnauTenu U BOCCTAHOBUTEIIN 1
KonTponbhas padota Ne4 o reme

65 |«CtpoeHue aToma. XuMU4YeCKast 1 1
CBSI3b)

66 PesepBHbIii ypok. O606i]1€HI/IC u 1
CUCTEeMAaTH3aIHsI 3HAHUI

67 PesepBHbIit ypoxk. O606iueHI/Ie u 1
CUCTEeMaTH3alus 3HaHUI

68 PesepBHbIil ypok. O606?ICHH€ u 1
CUCTEeMaTH3alusl 3HaHU I

OBILEE KOJIMYECTBO YACOB 10 68 4 5
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9 KJIACC

KoanuecTBo yacos
Ne i/ {Tema ypoka Konrtposbubie  ([IpakTuuyeckue

Bcero

padoThI

padoThI

[Iepnonnueckuii 3aK0H.
IIepnonnueckas cucrema

! XUMHYECKUX dj1eMeHToB /. . !
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUUECKHUX IJICMEHTOB 1
MIEPBBIX TPEX MEPUOIOB

3 Knaccudukanms u 1

HOMEHKJIaTypa HEOPTraHMIEeCKUX




BCIICCTB

Bunsl xuMudeckoi CBSI3H U
THIBI KPUCTATUIMYECKHUX
pELIETOK

XUMHU4YecKre CBOMCTBA BEILIECTB,
OTHOCSILIUXCS K Pa3INYHbIM
KJIacCaM HEOpPraHUYECKUX
COCIMHCHMI, TeHeTHUCCKAs
CBS3b HEOPTAaHUYECKUX BEIIECTB.

Krnaccudukanus XuMu4ecKux
peaKIHii 10 Pa3IUNIHBIM
MpU3HAKaM

ITonsaTue o ckopocTu
XuMuyeckon peakuuu. llonstue
0 TOMOT€HHBIX U I'€T€POre€HHBIX
peaKusax

IloHnsTHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh
XUMHYECKON peaKiuu 1
MOJIOKEHHE XHUMHUYIECKOTO
paBHOBECHSI

OKHUCIIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKIIUN

10

Teopus NEKTPOIUTUIECKON
nucconmanyu. CHiIbHBIE U
ci1a0bie AIIEKTPOIUTHI

11

HonHble ypaBHEHUs peakuui

12

XUMHYeCcKHe CBOMCTBA KMCIIOT U
OCHOBAHHH B CBETE
Mpe/icTaBIeHH 00
ANEKTPOJIUTUYECKON
JHCCOLMAIIAN

13

XUMHYECKHE CBOMCTBA CoJici B
CBeTe MpejcTaBIeHul 00
ANEKTPOIUTUYECKON
JHCCOLMAIAN

14

[TonsiTHE O TUapOIHM3E coNel

15

O00011IeHIE U CHCTEMATH3aLIUs
3HAHUH

16

[TpakTruyeckas padora Ne 1.
«Pemienne sKcriepuMeHTaNbHBIX
3a/1a9»

17

KonrponbHas pabora no teme




«ONEKTPOINTHIECKAS
aucconuanus. XMMUYeCKHue
pEaKIMK B PacTBOPaxX»

18

OOm1ast xapaKTepUCTHKA
rajoreHoB. XUMUYECKHE
CBOICTBA Ha IpUMeEpE XJIopa

19

Xinopooaopoa. ComnsiHast
KHCJI0Ta, XUMHUUYECKHE CBOICTBA,
MoJIy4yeHue, NpUMEHEHUE

20

[IpakTuyeckas padora Ne 2 mo
teme «llosyuenue consaHoM
KHCIIOTBI, U3yYeHHE €€ CBOWCTBY

21

Brruucnenus no ypaBHeHUsIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHTOB JIaH B
M30BITKE

22

OOw1ast xapaKTepucTHKa
aneMeHToB VIA-rpynmsl

23

ANIOTpOnHBIE MOAU(PUKAIIUU
cepnl. HaxoxieHue cepsl 1 €€
COEIMHEHUI B IPUPOJIE.
XHWMHYECKUE CBOWCTBA CEPBI

24

CepoBoi0po/1, CTpOCHHUE,
(1)H31/I‘-I€CKI/I€ U XUMHUYCCKHC
CBOICTBa

25

Oxcunppl cepel. CepHas KUCIIOTAa,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHHE

26

XHAMHMYECKHUE PEAKLIUH, JIC)KAIIIHE
B OCHOBE ITPOMBIILIJIEHHOTO
croco0a Moy4eHus CepHOM
KHUCJIOTBI. XUMUYECKOE
3arpsi3HEHUE OKPYXKaroLEen
Cpebl COETUHEHUSIMU CEPbI

27

Brruncnenne MaccoBol o
BBIX0/1a TPOJIYKTA PEaKIUU

28

OOm1ast xapaKTepucTHKa
31eMeHTOB VA-Tpynisl. A30T,
pacrpocTpaHEHHE B IPUPO/IE,
¢busnyeckue 1 XUMHUECKUE
CBOMCTBa

29

AMMUaK, ero (pu3nIecKue u
XHUMHYSCKHE CBOMCTBA,
MOJTy4eHUE U TIPUMEHEHUE




30

[Ipaktuyeckas padorta Ne 3 mo
teme «[lomydyeHne ammuaxa,
U3y4YeHHE ero CBONCTB»

31

A30THas KHCJI0TAa, €€
¢busnvecKkre 1 XUMUYEeCKHe
CBOIICTBA

32

Hcnonbs3oBaHne HUTPATOB U
COJIE aMMOHHS B KQUECTBE
MUHEPAIBHBIX YI00PEHHUIA.
XUMHUUYECKOE 3arpA3HEHUE
OKpPY’Karolllen cpebl
COEIMHEHUSIMU a30Ta

33

dochop. Oxcun pochopa (V) u
dbocdopHas Kuciora,
bu3HUECKrEe U XMMHUYECKHE
CBOMCTBA, IIOJy4YEHUE

34

Hcnonp3oBanue pocdaros B
Ka4eCTBE MUHEPAIbHBIX
yaoOpeHuil. 3arpsi3HeHHE
MPUPOIHOM cpenbl pochaTamu

35

Yraepon, pacnpocTpaHEHUE B
npupoae, Gpuzndeckue u
XUMHYECKHE CBOWCTBA

36

Oxcunpl yriaepoaa, ux
(du3HYECKUe U XUMHUYECKHE
CBOMCTBA. DKOJIOTHYECKUE
MPOOJIEMBI, CBSI3aHHBIE C
okcuaom yrieposa (1V)

37

YroapHas KUCIIOTa U €€ COJIN

38

ITpakTryeckas padora Ne 4 o
teMe "[lonydyenne yriekuciaoro
ra3za. KauecTBeHHas peakius Ha
KapOoHaT-HOH"

39

[lepBoHayanbHbIe TOHATHS 00
OpPraHMYECKUX BELIECTBAX KaK O
COEIMHEHMSX YIJIEpoaa

40

KpCMHI/Iﬁ " €ro COCAUMHCHUA

41

[TpakTuyeckas pabora Ne 5.
Pemenue sxcriepuMeHTaNbHBIX
3ajJa4 no teMe «BaxHeme
HEMETAIIBI ¥ UX COCIHHCHHUS

42

KonTponbHas pabora no reme
«Baxneinne HeMeTalIBI U UX
COCIUHCHUS




OOm1ast xapaKTepUCTHKA
XMMHUYECKHUX 3JIEMEHTOB —
MeTaIoB. MeTayuinieckas CBs3b

43
1 METaJUINYeCKast
KpUCTAJUTMYECKas PelIéTKa.
du3nueckue CBOMCTBA METAJIOB
XUMUUYeCKHe CBOMCTBA

44 METAJIJIOB. DIEKTPOXUMHUUYECKUN
Ps HAIPSDKEHUM METAJUIOB
OO6mmme criocoObI MOTyYESHHS
MeTajnoB. CIIaBEbL.

45 Brruucnenus mo ypaBHEHUSM
XUMUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH

46 [TonsiTHE O KOPPO3UU METAILIIOB

47 [IenouHble METAILIBI

48 OxcHIBI U TUIPOKCHIIBI HATPUS U
KaJus

49 [IenouHO3eMeENbHBIC METAJIIBI —
KaJIbILIMA U MarHUH

50 Baxxneiimme coenuaenus
KaJbLHA

51 O06o001IeHre B cuCcTeMaTH3aIs
3HAHUU

59 JKEcTKOCTh BOABI U CITIOCOOBI €€
YCTpaHCHUS
[IpakTuyeckas pabota Ne 6 o

53 teme "JKEcTKOCTh BOJBI U
METOJIbI €€ yCTpaHEHUS"

54 AMoOMUHUN

55 AmMdoTepHbIe CBOICTBa OKCHIA
Y THIPOKCHU/IA

56 Kenezo

57 OXCHIBI, THIPOKCHIIBI U COJTH
xenesa (1) u xxenesa (I11)

58 O0o001IeHNE U CHUCTEMATH3AIUS
3HAHUU
[IpakTuueckas padora Ne 7.

59 Pemenwe sxcriepuMeHTaIbHBIX
3aj1a4 1o Teme «BakHeimme
METAIIBI U UX COETHHEHUS

60 Brrarcnenus mo ypaBHEHUSIM

XHUMHUYCCKUX peaKHHﬁ, €Clin




OJIMH U3 PEareHTOB JIaH B
M30BITKE WA COTEPIKUT
npuMecHu. Beraucnenns
MacCOBOM JIOJIM BBIXOJIa
MPOJIYKTa PEaKIIUU

O06001IeHYE ¥ cucTEMATU3alUsA

61 . 1
3HAHHN
KonrponsHas pabora o teme

62 «Baxuneinmme MeTauibl U UX 1
COETMHEHUS

63 Bemiecra u NiaTepPIa.]'IBI B 1
MOBCEIHEBHOM KU3HH YETOBEKA

64 XI/IMI/I‘leCKOCUSaI‘p}I?»HeHI/Ie 1
OKpY’KalomIen cperpl

65 Poib xumuu B pereHuu 1
9KOJIOTMUYECKUX MPodIIeM

66 PesepBHbIit ypok. O606111eH1/Ie u 1
cUCcTeMaTHU3allus 3HAaHU |

OBUIEE KOJIMYECTBO YACOB I10 66

I[TPOI'PAMME







