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AnantupoBaHHasi pado4yasi nporpaMmma
yueOHOro nmpeaMera « Xumus» s 8-9 kiaccos ais aereii ¢ 3ITP

I[TOACHUTEJIBHAA 3AITMCKA

ApnanTtupoBaHHas palouas MporpaMma IO XUMHUU g OOYyYaroIIMXCS C 3allepiKKOU
ncuxXuueckoro paspurus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUs COCTAaBJICHA B
cootBercTBUU ¢ DenepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTEbHBIM CTAaHAAPTOM OCHOBHOTO
obmero ooOpazoBanus (IIpukaz MunnpocBemenus Poccum ot 31.05.2021 1. Ne 287,
3apeructpupoBan MunucrepctBoM toctuniu Poccuiickoit ®@enepanuu 05.07.2021 r., per. HOMep
64101), [IpumepHO aganTUPOBAaHHOW OCHOBHOW 00pa30BaTeILHON pOrpaMMOil OCHOBHOTO OOIIIETO
o0pa3oBaHUsl OO0YyYalOIIMXCA C 3aJIePKKOW TICUXWYecKoro pa3ButTus, IIpumepHoit paboueit
nporpamMMbl  ydeOHoro mpenmera «Xumus» (0a30BeIii  ypoBeHb), IIpuMepHoil mnporpamMmoii
BOCIHUTAHUS OOYYalOIIMXCsl TMPH IMOJYYEHUH OCHOBHOTO OOIIEro o0pa3oBaHus, C Y4ETOM
pacrpeieieHHbIX MO KJlaccaM IMPOBEpsSEMBIX TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOI
00pa3oBaTeNbHONW TMPOTpaMMBbl OCHOBHOTO 00IIero oOpa3oBaHUS W JJIEMEHTOB COJEpKaHMUS,
MPEJICTAaBICHHBIX B YHUBEpcadbHOM Koaudukarope mno xumuu, KoHIENuuu mpernogaBaHUs
yuebHoro mpenMera «XuMus», B 00pa3oBaTeibHbIX opraHuzanusx P®, peanusyronmx OCHOBHBIC
0011e00pa3oBaTeIbHbIE IPOrPAMMBI.

OO0mas xapakTepucTHKa y4e0HOro npeamera « XuMHus»

VYueOHbli npeaMeT «XUMHS» BXOJIUT B MPEIMETHYIO 001acTh «EcTecTBEHHOHAYUYHBIE MTPEIMETHI».
B cucreme ecrecTBEHHOHay4HOTro OOpa30BaHMS XMMMS KaK Y4eOHBIM MpeIMeT 3aHUMAaeT Ba)KHOE
MECTO B TIO3HaHUU 3aKOHOB MPUPObI, (POPMUPOBAHUM HAYYHOW KapTUHBI MUpPA, CO3JaHUHU OCHOBBI
XUMHUYECKHX 3HAaHUH, HEOOXOJUMBIX JUIs TIOBCEHEBHOM JKHM3HHM, HABBIKOB 3J0pOBOTO U
0e30IacHOroO Ui 4eloBEeKa M OKpYXKarolled ero cpeabl o0pa3a JKU3HHU, a TAKKE B BOCHUTAHUU
HKOJIOTHUECKOH KYJIBTYpHI.

YcnenHocTh HU3YUCHUA XUMUH CBA3aHA C OBJIAICHUCM XUMHWYCCKUM S3BbIKOM, CO6JHO)1€HI/ICM IMpaBUJI
Oe3omacHoit pa60TI>I ITPU BBIITOJHCHHUHU XUMHUYCCKOT'O SKCIICPUMCEHTA, OCO3HAHUEM MHOT'OYHCIICHHBIX
CBs3€Hl XUMUH C APYyruMu nNpeaIMeTaMu MKOJBbHOI'O Kypca.

[TporpamMma BKJIIOYaeT B ce0sl OCHOBBI HEOPTaHMUYECKON M OpraHuveckoi xumuu. [ maBHOW uaeeit
MIPOTpaMMBbI SBJISIETCSI CO3/IaHHE 0Aa30BOT0 KOMILJIEKCA OTIOPHBIX 3HAHHUH 10 XUMHH, BRIPAKCHHBIX B
dbopMe, COOTBETCTBYIOIIEH BO3pacTy oOOydaromuxcs W HX OCOOBIM  00pa3oBaTENbHBIM
HOTPEOHOCTSIM.

B COACPIKaHNU HNAaHHOTO KypCa HNpCACTAaBJICHBI OCHOBOIIOJAralOIIUC XUMHYCCKUC TCOPCTUUCCKHUC
3HAHUSA, BKIIOYAIOIHUEC H3YUYCHUC COCTaBa U CTPOCHUA BCHICCTB, 3aBUCHMOCTHU HX CBOICTB OT
CTPOCHUA, HPOTHO3UPOBAHHE CBOMCTB B€IICCTB, HCCICIOBAaHUC SaKOHOMepHOCTefI XUMHUYCCKUX
HpCBpaH_ICHI/Iﬁ u HyTefI YHIpaBJICHHUA UMU B TCJIAX TOJTYUCHUSA BCUICCTB U MAaTCPUAJIOB.



TeopeTHYecKyr0 OCHOBY HM3YYEHHsSI HEOPraHMYECKOW XMMHH COCTAaBJISET aTOMHO-MOJIEKYJISIPHOE
yuenue, [lepunonnueckuii 3axkoH [[.M. MeHneneeBa ¢ KpaTKMMU CBEAEHUSIMU O CTPOEHHUHM aTOMa,
BUJIaX XUMHYECKOU CBS3H, 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUUECKUX PEaKIIHil.

B u3ydenun kypca 3HaUMTENIbHAs POJIb OTBOAUTCA XMUMHUYECKOMY SKCIEPUMEHTY: MPOBEACHUIO
NPaKTUYECKUX W Ja0OpaTOpHBIX paboT, OMHCAHUIO PEe3yJIbTATOB YYCHHMUYECKOTO SKCIEPUMEHTA,
COOJIIOZICHUIO HOPM U MTPaBHJI 0€30MacHO paboThl B XUMUYECKOH J1a00paTopuu.

Peanuzanus manHo# mporpamMmbl B mpoliecce o0ydeHus mo3BoiauT odyvaromumes ¢ 3I1P ycBouts
KJIFOUEBbIE XMMUYECKUE KOMIIETCHIIMM U IMOHSATh POJb M 3HAYEHUE XMUMHUHU CPEIu APYTHMX HAyK O

pUpOJIE.

N3ydenne XuMuu crnocoOCTBYeT (OPMHUPOBAHUIO Yy OOYYAIOIIMXCS HAYYHOTO MHPOBO33PEHHS,
OCBOCHUIO OOILEHAYYHBIX METOAOB (HAOJIOAEHUE, W3MEpEeHHEe, IKCIIEPUMEHT, MOJCIHPOBaHHE),
OCBOCHHIO IIPAKTUYCCKOr0O IPHUMCHCHUSA HAYUYHBIX 3HaHHﬁ, OCHOBAHHOI'0O Ha MCXKIPCIMCTHBIX
cBa3AX ¢ npeameramu  «Okpyxaromuid  mup», «®usuka», «buonorus», «l'eorpadpusy,
«Marematuka» ¥ (GOpMUpPYET KOMIETEHIIMH, HEOOXOIUMBIE Ui TPOJODKEHUS O0pa3oBaHUs B
00J1aCTH €CTECTBEHHBIX HAYK.

W3ydyeHue XuUMHM CIIOCOOCTBYeT pa3BuTHIO Yy oOyuaromuxcst ¢ 3[IP  mpoctpaHcTBEHHOTrO
BOOOpakeHUs, (PYHKIMOHATBHON T'PaMOTHOCTH, YMEHHS BOCHPUHUMATH W  KPUTUYECCKH
AHAIM3UPOBATh MH(OPMALINIO, IPEACTABIECHHYIO B Pa3IUYHbIX (opMax. 3HAUMMOCTh IIpeIMeTa ISl
pa3BUTHS KU3HEHHOW KoMmeTeHUuu oOyuarommuxcs ¢ 3IIP 3akmiodaercss B YCBOGHHUU OCHOBBI
XUMHUYECKMX 3HaHWM, HEOOXOAMMBIX JJIsi IIOBCEJIHEBHOM JKM3HM; HABBIKOB 37J0POBOIO MU
Oe3omacHOro I 4YeNOBeKa M OKpY)Kalomied ero cpensl oOpasa >KU3HHM; (OPMUPOBAHUU
HKOJIOTHUECKOHN KYJIBTYpHI.

[Iporpamma oTpaxkaeT cojaepkaHue OOydeHUss TpeaMeTy «XHUMHS» C Y4eTOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEeM oOyuaromuxcst ¢ 3[IP. Osnanenue y4eOHBIM TMpeaIMETOM
«XUMHS» TPEJCTABISIET OMPEICIEHHYI0 TPYAHOCTh I oOywarommxcs ¢ 3[IP. Dro cBs3ano ¢
OCOOCHHOCTSIMU MBICITUTENBHON JIEATENHHOCTH, IEPUOIUYECKUMU KOJIeOaHUAMU BHUMAHHUSI, MaJIbIM
00BEMOM TMaMSTH, HEAOCTATOYHOCTHIO OOIIEro 3armaca 3HaHWM, MOHM)KCHHBIM TO03HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSI.

st mpeooneHust TpyAHOCTEH B U3YYEHHH YY€OHOTOo TpeaMera «XuMHUs» HeoO0X0oauMa ajanTaius
o0beMa U XapakTepa yueOHOro MaTepuala K MO3HaBaTEIbHBIM BO3MOXKHOCTSAM JAHHOM KaTeropuu
oOydaromuxcsi,  y4eT HUX  OCOOCHHOCTEHl  pa3BUTHUS:  HCIOJIB30BAaHME  AJITOPUTMOB,
BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBS3€M, IIOCTEIIEHHOE YCIO0KHEHUE HU3Yy4aeMoOro
Mmarepuana.

HpI/I HN3YUCHUU XUMHUNU HeO6XOI[I/IMO OCYHICCTBJIATDH B3aHMMOJCHCTBHE Ha HOJ'IPICCHCOpHOfI OCHOBC.

TeopeTnyecknii Martepuall PeKOMEHIYETCS H3y4daTh B MPOILIECCE MPAKTUYECKOW ESTEIbHOCTH.
B03MOXHO BbIIENIEHHE OTACIBHBIX YPOKOB Ha pEHIEHUE 33Ja4 B CBSA3M CO CJIOKHOCTBIO aHAIN3a
Tekcta oOyuatoumumucs ¢ 3[IP. Opranuyeckoe €AMHCTBO NPAKTHYECKOHM U MBICTUTEIHHOM
JIEATETLHOCTH OOYyYalolMXCsl Ha YpPOKaX XHUMHHU CIHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY



YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HaHMNA W ymMeHHd. Ocoboe BHHUMaHHE NpPU U3YYCHUH XHUMHUU
yIeNAeTCs M3Y4YCHUIO «CKBO3HBIX» TOHATHH W (OPMHPOBAHUIO HABBIKA CTPYKTYPHUPOBAHHSA
MaTepuana.

Hesn 1 3a1a4u n3y4yeHunsi yueOHOro npeamera «XuMush»

Obwue yenu WM3ydeHUs: y4eOHOTo MpeaMmeTa «XHMHS» TpeacTaBieHbl B [IpumepHoit paboueit
nporpaMMe OCHOBHOTro o0miero oOpazoBanusa. OHH aKTyaldM3UpPOBaHbl C YYETOM HOBBIX
PUOPUTETOB B CHCTEME OCHOBHOTO 00IIIero 00pa3oBaHusl, HAPABICHHOCTH O0yUYCHHS Ha Pa3BUTHE
U caMOpa3BUTHE JUYHOCTH, POpMHUpPOBAaHUE €€ UHTEIJIEKTa U o01Iel KyabTyphel. O0yueHue yMEHHUIO
YUUTBCS U MPOJOJIKATH CBOE 00pa30BaHUE CAMOCTOSITENIFHO B HACTOSIIIEE BpEMs SIBIISICTCS OJTHOM U3
BOKHEHIINX (PYHKIMI yueOHBIX IPEAMETOB, B TOM YHCIE U «XUMHNY.

Hns obywarommxcs ¢ 3I[IP, Tak e, kak W AJI1 HOPMAaTUBHO Pa3BUBAIONIMXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTENIbHYIO MPOTrpamMMy, TOMUHUPYIOIIEEe 3HaYCHHE TPHOOPETAIOT
TaKue yenu, Kak:

* (QopMHpOBAHHE HHTEUIEKTYalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY ~ NPHUHATHUIO PEIIeHHWH, CHOCOOHOW aJanTHpoBaThcs K  OBICTPO
MEHSIOLIUMCS YCIIOBUSM XKU3HU;

" HaAnpaBJIEHHOCTh  OOyYeHHs HA  CHCTEMaTH4YeCKOe MpUOOIEHHE  ydalluxcs K
CaMOCTOSITEJIbHOW I103HABaTEIbHOM JESITEIbHOCTH, HAyYHBIM U IPAKTHUECKUM METOAAM
MO3HaHUS, POPMUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XHUMUHU;

* oOecneyeHHEe YCJIOBUH, CIOCOOCTBYIOIIMX TNPUOOPETEHHI0 OOYy4YarolUMUCS — OIbITa
pa3sHOOOpa3HOM AEATeNbHOCTH, TO3HAHUS U CAaMOIIO3HAHUS, KJIFOUEBbIX HABBIKOB (KITFOUEBBIX
KOMIETEHIIHH ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIBHOCTH;

* (opMHUpOBaHME YMEHHUH OOBSACHATHP M OLCHUBATh SBJICHUS OKPYXAalOIIero Mupa Ha
OCHOBaHUU 3HAHUH U ONBITA, IOJTYYEHHBIX IIPU U3yUYECHUHN XUMUU;

* (opMupoBaHHE y OOYyYarOIIMXCS TYMaHHUCTUYECKUX OTHOILICHHM, MOHMMAaHUS LEHHOCTU
XUMHUYECKHUX 3HAHUM 11 BRIPAOOTKU 3KOJIOTUYECKH 11€71eco00pa3HOro MoBeieHus B ObITY U
TPYZAOBOM JEATEIBHOCTH B LESIX COXPAHEHHUS CBOETO 310POBBS U OKPYXKAIOUIEH MPUPOIHON
cpenbl;

"  pa3BUTHE MOTHBAIMHM K 00YYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUeNIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY
npouis ¥ HaNlPaBIEHHOCTH JalbHENUIIEro 00yyeHusl.

Kypc HampaBiieH Ha pelieHHe CIEAYIONHMX 3a0ay, O00SCICUYMBAIOIINX PEATU3AIMI0 JTMYHOCTHO-
OPUCHTUPOBAHHOTO M JCATEIBHOCTHOTO IMOJXOA0B K 00ydeHH0 xuMuu oOyuaroruxcs ¢ 3I1P Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHUs:

. q)OpMI/IPOBaHI/Ie INEpBOHAYAJIBHBIX CUCTEMATHU3UPOBAHHBIX Hpe)ICTaBJ'IeHI/Iﬁ O BCUICCTBAX, UX
MNPEBpAIICHUAX W MNPAKTHYCCKOM INPHUMCHCHHHU, OBJIAJACHUC MOHSTUHHBIM amnmaparoMm M
CHUMBOJIMYCCKHUM SA3bIKOM XUMUH,



" OCO3HAaHHE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XHMHYECKOH HayKHm Kak o0iactu
COBPEMEHHOTO  ©CTECTBO3HAHMS, XHMHUYECKUX MPEBPALICHUH  HEOPraHWYECKHX W
OpPraHWYeCKHUX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHUH JXHBOH W HEKWUBOW TNPUPOJIBI,
yrayOeHne MPeICTaBICHUH 0 MATEPUAIEHOM €IMHCTBE MHUPA;

" OBJIAJICHUE OCHOBAMH XHWMHUYECKOW TIPAMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATh U
OOBCKTHBHO OIICHWBaTh JKM3HCHHBIC CUTYallMW, CBSI3aHHBIE C XHMHCH, HaBBIKAMHU
0e30MacHOT0 OOpaIeHUs] C BEIIECTBAMH, HCIIONIB3yeMbIMH B IIOBCEJHEBHOW IKU3HHU;
YMEHHEM aHAM3UPOBATh M IUIAHUPOBATH 3KOJOTHYECKH O€30MacHOE MOBEICHHE B IENSIX
COXpaHEHHSI 3I0POBbSI U OKPYKAFOIIEH CpeIIbl;

* (opMHpOBaHHE yMCHUW YCTAaHABIMBATh CBSI3U MEXKIY pealbHO HAOII0JaeMBIMU
XUMUYECKUMH SIBJICHUSIMH M TPOIECCAMHU, MPOUCXOISIIMMU B MHKPOMHUPE, OOBSICHSATH
NPUYMHBI MHOTO0Opa3usi BEIIECTB, 3aBHCHUMOCTh MX CBOMCTB OT COCTaBa W CTPOCHHS, a
TaK)Ke 3aBUCHMOCTh PUMEHECHHSI BEIIECTB OT UX CBOMCTB;

" [OpHOOpETEHWE ONbITa WCIOJIB30BAHUS  PA3IUYHBIX METOJOB HM3Y4YCHHS  BCIIECTB,
HAOJIOZICHUST 32 WX TPEBPALICHUSMU TIPU TPOBEICHHUHM HECIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCTIOJIb30BaHUEM JTa00PATOPHOTO 000PYIOBAaHHS U TIPUOOPOB;

* (opMHpPOBAHHE MPEACTABICHUI O 3HAYCHUH XUMHYECKONH HAYKH W PEIICHUU COBPEMEHHBIX
9KOJIOTUYECKUX MPOOJIEM, B TOM YHUCIIC B PEAOTBPALICHUN TEXHOTCHHBIX U YKOJIOTUYECKUX
KaracTpod.

OcoGennocTu oT0Opa 1 aganTanuyu y4eOHOro MaTepuasa o XuMHH

OOyuenne y4deOHOMY MpeAMETy «XHUMHUS» HEO0OXOIUMO CTPOUTH Ha CO3JaHUHM ONTUMAIbHBIX
YCIIOBUHM I YCBOGHHsI MporpammHoro marepuana ooyvaromumucsa ¢ 3I[1P. bonbmioe BHUMaHME
JIOJDKHO OBITH YJEJNIEHO OTOOpY yuyeOHOro MaTepuaia B COOTBETCTBUHU C MPUHIIUIIOM JOCTYITHOCTH
IpU COXpaHEHHWH oOmero 0a3oBoro ypoBHS. OH JOMKEH MO COJEPKAHUI0 U O00BEMY OBITh
aJanTUpOBaHHBIM 751 oOyvatonuxces ¢ 3[IP B cooTBeTcTBUM ¢ MX 0COOBIMU 00pa3oBaTENbHBIMU
noTpeOHocTsIMU. CiietyeT o0JeryuTh oBliajieHne Marepuanom odydarorumucs ¢ 3[1P mocpencTsom
€ro JEeTallbHOTO OOBSCHEHUS C CHCTEMaTHYEeCKMM MOBTOPOM, MHOTOKpPaTHOW TPEHHUPOBKON B
MPUMEHEHUY 3HAHUN C UCMOJIb30BaHUEM MPUEMOB aJTOPUTMHU3AINH U BU3YyaJIbHBIX OMOP, 00YUEeHUS
CTPYKTYPUPOBAHHIO MaTepHaa.

Bonbiioe 3HaueHwe Ui TOJHOLEHHOTO YCBOEHHMsSI Y4eOHOTO MaTepuana HMeeT oIopa Ha
MEXITPEIMETHBIE CBSI3U BOIPOCOB, U3Y4aeMbIX B JAaHHOM Kypce, ¢ TAKUMHU YYEOHBIMH IpeIMeTaMu
kak «['eorpadus», «Pusukay, «buonorus». [lo3Bonss paccMaTpuBaTh OAMH M TOT K€ y4eOHBIN
MaTepuaid C pa3HbIX TOYEK 3PEHHUS, MEXKIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro Jydliemy
OCMBICJICHHIO, O0JIee IPOYHOMY 3aKPEIUICHUIO TTOIY4YE€HHBIX 3HAHUN U IPAKTUYECKUX YMEHUH.

[Ipy moAroToBKE K ypOKaM Y4YHTENb JOJDKEH MPeIyCMOTpeTh (OPMHUPOBAHHE Yy OOYYArOIIUXCS
YMEHUH  aHalIM3MpOBaTh, CPaBHHMBATh, 0000IIaTh M3y4aeMbld MarepHuaji, IUIaHUPOBATh
HPEACTOSILY0 PabOTy, OCYLIECTBIATh CAaMOKOHTPOJb. HeoOXonuMo MOCTOSHHO clenuTh 3a
NPaBUIBHOCTHIO peueBoro opopmieHHs Bbicka3biBaHUH oOydatonuxcs ¢ 311P.



B cBsi3u ¢ 0COOGHHOCTSIMH MTOBEEHUH JesTeabHOCTH oOyuaromuxcs ¢ 3I1P (pactopMoskeHHOCTD,
HEOPraHM30BAHHOCTh) HEOOXOAUM CTPOXKAWIIMKA KOHTPOJb COONIONEHHUS TMpPaBHI TEXHUKU
0€30I1aCHOCTH ITPU IPOBEIEHUH Ja0OPAaTOPHBIX PA0OT B XUMUYECKOM KaOUHeTe.

IIpumepHble Buabl jAesATejJbHOCTH oOyuyarommxesi ¢ 3IIP, oOycioBieHHbIE 0COOBIMHU
o0pa3oBaTeJbHLIMH TOTPEOHOCTAMH M  o0ecneYMBAKIIME OCMbICJIEHHOE OCBOEHHE
coep:xkaHuM 00pa3oBaHus MO NMpeAMeTy «XUMU»

Copepxanuie BUAOB JesTeNbHOCTH oOywatomuxcs ¢ 3[IP Ha ypokax XuUMHUU ONpenensercs HUx
0coObIMH 00Opa3oBaTelbHBIMU TOTpeOHOCTIMU. [Tomumo mmpoko ucnonb3dyembix B OOIT OO0
o0mMX Ui BCEX OOYYaIOUIMXCS BHJOB JEATEIBHOCTU CIENYeT YCHIUTh BHUIBI JIESTEIBHOCTH,
cnenuuYHbIe IS TaHHOM KaTeropuu oOydaroluxcs, Juisi 00ecleYeH sl OCMBICIEHHOTO OCBOCHUS
collepkaHusl 0Opa3oBaHUs IO MPEAMETYy: YCUJICHHE MPEeIMETHO-MPAKTHYECKON IESTEIbHOCTH C
AKTHUBM3ALMEH CEHCOPHBIX CUCTEM; YEPEIOBAaHUE BUIOB ACSITEIbHOCTH, 3aICHCTBYIOIINX Pa3InYHbIE
CEHCOpHBIE CHCTEMbI; OCBOCHHE MaTepuaia ¢ OMOpOil Ha alTOPUTM; «IIOMIArOBOCTH» B M3YYCHUU
MaTepuaia; HCIOJIb30BaHUE JOIOJHUTEIBHON BHU3YalbHOM OmMoOphl (TUIaHbl, OOpa3lbl, CXEMBI,
1a0JIOHbI, oNopHBIe Tadmuipl). s pasButust y oOy4aromuxcs ¢ 3[1P ymeHust nemats BBIBOJBI,
(dbopMUPOBaHUS IPAMOTHOT'O PEUEBOT0 BhICKa3bIBAaHUSI HEOOXOIMMO HUCIOIB30BaTh OMIOPHBIE CIIOBA U
kinume. Ocoboe BHHMaHHUE CHEAyeT VYAETUTh OOYyYEHHUI0 CTPYKTYpUPOBAaHUIO MaTepuaa:
COCTaBJICHUE PHUCYHOUHBIX M  BepOaJbHBIX CXEM, COCTaBJI€HHE TaOJHI, COCTaBJICHUE
KJacCU(pUKaIUU C OOO3HAUYEHHBIMH OCHOBAHMSIMH [UIsl KiacCU(PUKAIMM M HAIMOJHEHUE UX
npuMepamu H Jp.

[TpumepHas TeMaTudeckas ¥ TepMHHOJIOrHUecKas jJekcuka coorsercTyer OOIT OOO0.

Jnsa ob6yuatouuxes ¢ 3[IP cymiecTBeHHBIMU  SBISIOTCA NpPUEMBl pabOThl C  JIEKCUYECKUM
MmarepuaioM 1o npeamMety. IlpoBoaures cnenuanbHas paboTa 10 BBEACHUIO B aKTUBHBIN CIOBaphb
00ydJaronuxcsi COOTBETCTBYIOIIEH TEPMUHONOTUU. I3ydaemple TepMUHBI BBOASTCS Ha
MOJINCEHCOPHOM  OCHOBE, o0O0s3aTelbHAa BHU3yallbHas MOJAEPAKKA, aJITOPUTMbI  pabOTBl  C
OIIPECIIEHUEM, OIIOPHBIE CXEMBI JJIS aKTyaJIM3allui TEPMUHOJIOTHH.

MecTo y4yeOHOro npeamera «XumMus» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepatbHBIM TOCYIapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJIAPTOM OCHOBHOIO
obmero oOpa3oBaHMsi y4e€OHBIH mpeaMeT «XUMHsS» BXOJUT B MPEAMETHYIO 00JIacTh
«EcTecTBEeHHOHAYYHBIC TPEMETHI» U SIBISIETCS 00S3aTSIIbHBIM JUTSI U3Y9ICHUSI.

Y4eOHbIM MJIaHOM Ha €€ u3y4deHue oTBeAeHO 136 ydueOHBIX yacoB — 1Mo 2 4 B Henxemo B 8§ U 9
KJIaccax COOTBETCTBEHHO.

Conepxxanue ydeOHOTo npeamera «XuMus», npeacTaBieHHoe B [IpuMepHoii pabodeil mporpamme,
coorBerctByer @I'OC OOO, pazpaborano ¢ yueroMm IlpumepHOIl OCHOBHOI 00pa3oBaTeIbHOM



IporpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMs MO y4eOHOMY IMpeaMeTy «XHMHs», COOTBETCTBYET
[TpuMepHOIl aJanTHPOBAHHOM OCHOBHOM 00pa30BaTENbHOM MpPOTrpaMMe OCHOBHOTO OOILEro
00pa3oBaHus 00YUAIOIIMXCS € 33/ICPKKON IICUXUIECKOTO PAa3BUTHS.

COJEPXAHHUE YYHEBHOTI'O ITPEJIMETA «XUMMUS»

HepBOHa'{aJIbHLIe XUMHNYECKHUE MOHATHUHA

[Ipenmer xumuu. Porv xumuu 6 ocwcusnu yenosexa. Tena u BemiectBa. PuU3MUEcKue CBOWCTBA
BEILIECTB. ATPEraTHOE COCTOSIHUE BEWIECTB. Xumus ¢ cucmeme Hayk. UUCThIE BEMIECTBA U CMECH.
Crioco0Ow1 pazaenenust cmeceit. [IpaBuna 6e30macHOTO 0OpaleHHsI C BEIMIECTBAMU U JIA00PATOPHBIM
obOopynoBanueM. [lonsamue 0 Memooax NO3HAHUsL 8 XUMULU.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE DJIEMEHTHI. 3HAaKH (CHMBOJIbI) XHUMHYECKHUX OSJIEMEHTOB.
OtHocuTenbHas aToMHas macca. [IpocTeie u croxkHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass (opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH NOCHMOSAHCMEA
cocmasa eewjecms. OTHOCUTEIbHAS. MOJIEKYIIsIpHas Macca. MaccoBasi 0151 XMMUYECKOIO JIEMEHTa
B COEIMHEHUH.

dusnueckue U XUMHUYECKUE ABIEHUA. XHUMHUUYecKass peakuusd. IIpu3Haku XUMUYECKHUX DPEAKLUN.
VYpaBHeHHs] XHMHUECKHX peakluil. 3aKoH coxpaHeHuss Macchl BemiecTB. Kiaccuduxamms
XUMHUYECKHX peakUuil (COeMHEHUs, pa3ioKeHus, 3aMEeIIeHUs, OOMEHa).

XUMHUECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW IOCYIOM, ¢ mpaBuiamMu paboOThl B
nabopaTopuu U npuémMaMu obpaleHus ¢ Ja0opaTOpHBIM O00OPYIOBAaHUEM; U3YYEHHE M ONHCaHHE
(bu3nyecKuX CBOMCTB 00pa3ll0B HEOPraHMYECKUX BEIIECTB; HaOM0AeHNEe (pu3nueckux (IUiaBlieHUe
BOCKa, TassHUE JIbJIa, paCTUpaHHUE caxapa B CTYINKe, KUIIEHHE U KOHIEHCAIMs BOJbI) M XUMHUYECKUX
(ropeHue cBeuH, IPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeNa C KUCIOTON) sIBJICHUH,
HaOJII0/IEHUE U ONMCAHWE TPHU3HAKOB IPOTEKAHMsI XMMHUYECKUX peaklUMi (pa3jioeHHe caxapa,
B3aMMO/ICIICTBHE CEPHOI KUCIOTHI C XJIOpUAOM Oapusi, paznoxkeHue ruapoxkcuga menu (II) mpu
HarpeBaHuu, B3auMoJieiicTBue xkeneza ¢ pactBopoM coiau wmeau (II));u3ydenue cmocoOoB
paszeneHuss cMmeceil (Cc MOMOUIbI0 MarHura, (UIbTPOBAHUE, BbIIAPUBAHHUE, JUCTHIUISALIMS,
xpomarorpadus), mIpoBeJeHHe OYUCTKH MMOBAapEHHON COJIM; HAOJNIOJICHHE U ONMCaHHUE PE3yJbTaTOB
IIPOBEJEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAHEHMsI MAcChl, CO3JaHUE MOJEIEH MOJEKYI
(IL1apOoCTEPIKHEBBIX ).

Baskneiilue npeacraBuTe/ M HEOPraHMYECKUX BellecTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — aieMeHT u pocToe BeliecTBo. HaxoxneHne
KHACJIOpO/ia B TMpHUpoje, (PU3HUECKHE M XUMHUYECKHE CBOMCTBA. Peakiiy TOPEHHs MPOCTHIX U
coXHbIX BeiecTB. CrocoObl MONyYeHUS KHUCIOpOAa B JIaOOPATOPUH U NPOMBIULLEHHOCTIU.
[Mpumenenne kucnopoxna. Ilonstue o0 okcmmax. KpyroBopor kucioponma B mpupope. Ozon —
AIOMPONHASL MOOUDUKAYUS KUCTOPOOQ.

Tennosoti 3¢hpghexm xumuueckou peakyuu, mepmMoxXumuyecKue ypagrHenus, 3k30- 1 SHI0TCPMUIECKUE
peakuuu. Tonnuso: yeono u memaw. 3acps3HeHue 6030yXa, yCUleHUe NAPHUKOB020 3pgexkma,
paspyuieHue 030H08020 ClOAL.

Bonopon — snemeHT u mpocroe BemiecTBo. HaxoxkneHue Boaopoma B HpUpoje, (HU3UUECKHe U
XMMHUYECKHE CBOMCTBa (Ha IpUMEpPE B3aMMOJEHCTBUS C HEMETAJUIAMM U OKCUIAMH METaJIOB),
HIPUMEHEHHE, cnocobbl nonyyenus. [IoHATHE O KUCIIOTaX U COJISX.

KonuyectBo BemectBa. Mousb. MounsipHas macca. 3akoH ABorafpo. MomsipHbelii 00bEM Ta30B.
Pacuersl mo xumuueckoil ¢opmyne. Pacdyersl MaccoBOM JJOJM XMMHYECKOIO JJIEMEHTa B
COEJMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON Macchl, MOJSIpHOro o0Obema razoB. Pacuérel mo
XUMHUYECKUM YPAaBHEHHUSM.

Qusuueckue ceoticmea 6oovl. Bona. Ee coctaB, cTpoeHre u MosieKynbl. Boda kak pacmeopumerns.
PactBopsel. [lonamue 0 HacviyenHvlx U HeHacvlyeHHblX pacmeopax. llonamue pacmeopumocmu
sewecms 6 ooe. PacueT mMaccoBOW J01M BEIIECTBA B pacTBOpE (MPOLIEHTHAs KOHLEHTpPALs).
MaccoBas Jofisi BellecTBa B pacTBOpe. XumuuecKkue c80UCMBA 6800bl (PA3NONCEHUE, PeaKyuu ¢
Hampuem, OKCUOOM Kanivyus, okcuoom cepvl (IV) peakyuu c memaniamu, KUCIOMHbIMU U
ocHogubimu oxcudamu). Ilonamue o6 ocnosanusix. Pons pacmeopos 6 npupode u 6 scusnu uenogexa.
Kpyzoeopom 600wl 6 npupooe. 3arps3HeHne NpupoIHbIX BoJ. OXpaHa U OYMCTKA IPUPOAHBIX BOI.

Baxneiimme  kimaccel  HeOpraHumdeckux — coeauHeHud.  Knaccudukanus — HEOpraHMYECKHUX
coequHeHuil. Okcuapl: cocTaB, KiaccuuKkauus (KUCIOTHBIE, OCHOBHBIE, amgomephuvie,
Heconeobpasyowue - Ha npumepe oxcuda yenepooa (II) u oxcuoa azoma (Il)), Homenxkramypa.
Tlonyuenue u XUMHUYECKUE CBOIMCTBAa OKCHJIOB (B3aMMOJIEHCTBHE C BOJOU, KUCIOTaMH, LIEIOYAMH).
OcHoBanus. Knaccudukanus ocHoBaHUM: MIENOYN U HEpacTBOpUMBbIe ocHOBaHMs. HoMmeHkmarypa
ocHOBaHMH. Pu3nmyeckue M XMMHUYECKHE CBOWCTBAa OCHOBaHMH (B3aUMOJEHMCTBHE C OKCHIAMH
HEMETAJJIOB, KUCIOTaMH, COJIIMN). [lonyuenue ocHoganui.

Kucnoter: cocraB, kiaccupukanus, HOMEHKIATypa, (u3MUYeckrue U XHUMHUYECKHE CBOWCTBA
(BSaHMOHeﬁCTBHG ¢ MCTa/UlaMH, OCHOBHBIMHU OKCHUIaMH, OCHOBAaHUAIMH, COJISIMH, Ha HPUMEPC
COJISHOM Ml CEPHOU KHUCJIOT), cnocoowt nonydenusi. Psn aktuBHoctr MetaiioB H. H. bexerosa. Conu
(cpenHue): HOMEHKIATypa colieil, cnocobvl nonyuenus, B3aUMOAEUCTBUE COJEH € MeTaliamu,
KHCJIOTaMHU, II€JI0YaMu U COJIAMU, IPUMCHCHUC.

[TonsiTe 06 aMmpoTepHBIX TUAPOKCUIAX (HA MPUMEPE UUHKA U ATIOMUHUA): XUMUYECKUe C8OUCMBA
(83aumodelicmaue ¢ KUCIOMAMU U We0YaAMU, PA3NI0NHCEHUe NPU HACPEBaHUU) U NOTYYeHUe.

I'ereTmueckas CBSI3b MCXKY KilaCCaMU HCOPraHUYCCKHUX CO@HHHGHHﬁ. I'ereTnyeckne PAABL.



XUMUYECKUN DKCIEPUMEHT: KAauyE€CTBEHHOE OINPEACIICHUE COJIEPKAHUS KHUCIOPOJa B BO3AYXE;
IIOJIyYEHUE U U3YUYEHUE CBOICTB KUCIOPO/a; HAOII0IEHUE B3aUMOAEHCTBHS BEILIECTB C KMCIOPOIOM
U YCJIOBHS BO3HMKHOBEHHSI M IMpEKpalleHusi TopeHus (Iokapa); O3HAKOMIIGHHE C 00pa3lamu
OKCHUJIOB U OIMCAHHE UX CBOMCTB; IIOJIyUY€HHE U H3y4Y€HUE CBOMCTB BOJIOpOJa (ropeHue);
HaOroieHne 0Opas3IoB BEIIECTB KOJIMYECTBOM | MOJIb; MCCIeI0OBaHUE OCOOEHHOCTEW PAacTBOPEHHUS
BEILLECTB C PA3JIMYHON PACTBOPUMOCTHIO; IMPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM
JI0JIE pacTBOPEHHOTO BEIIECTBA; B3aMMOJCHCTBHE BOJbI C MeTaJIaMU (HATPUEM U KaJIbLIUEM)
(BO3MOYXKHO HCIIOJIb30BAaHME BMJIEOMATEPUAIIOB); OINPEAEIECHUE PACTBOPOB KHMCIOT U ILIEIOYEH C
MOMOUIbI0 MHAUKATOPOB; UCCIIEI0OBaHNE 00pa3lloB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
HAOJIOJICHUE W3MEHEHHUsI OKPACKH HHJMKATOPOB B PACTBOpAX KHUCIOT U IIETOYeH; H3y4dyeHHUe
B3aumojieiicTBusi okcuaa meau(ll) ¢ pacTtBopom cepHOIl KUCIOTHI, KUCIOT C METAJJIaMHU, peaKIuil
HEWUTpalIn3aluy; NOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHM, BBITECHEHNUE OJTHOIO METajlla APYTUM U3
pacTBOopa COJM; pELICHUE OJKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxkHedmume Kiacchl
HEOPraHUYECKUX COCIUHEHUI.

Hepuoauveckuii 3akon u Ilepuognyeckas cucrema

xumudeckux 3jemMeHToB . U. MenaeneeBa. CTpoeHue aToMoB. XUMHYeCKAasi CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIuu

[lepBbie MOMBITKK KiIacCU(PUKAIUK XUMHUYCCKUX 3JeMEHTOB. [loHATHE O Trpymmax CXOIHBIX
2JIEMEHTOB (IIEJIOYHBIC M IIEIOYHO3EMENIbHBIC METAIUIbI, TAIOTeHbI, UHEPTHBIC Ta3bl). DieMeHmbl,
Komopwie 00pazyiom am@omepHovle OKCUObL U 2UOPOKCUObL.

Ilepnonnueckuit 3akoH. llepuogmyeckas cucrema xuMuueckux sieMeHToB [[. M. Menneneesa.
Kopotkonepuonnass u  odaunumonepuoonas Gopmbl Ilepronnyueckod CHUCTEMBI XUMHUYECKUX
anementoB J[. M. MenneneeBa. Ilepuonsl n rpynmnsl. @U3NYECKH CMBICI MOPSIKOBOIO HOMEpA,
HOMEPOB IEPUO/Ia ¥ TPYIIIHI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siaep. M3zomonsi. DneKTpoHbl. CTpOEHHE 3IEKTPOHHBIX
obonouek atromoB mepBbix 20 xuMudeckux dnemMeHToB [lepuoamueckoit cucremsr J[. U.
MengeneeBa. XapakTepUCTHKa XUMHUYECKOrO 3JEMEHTa MO €ro mnosioxkeHuto B llepuonnueckoit
cucteme /1. 1. Menaeneena.

3akoHomepHOCMU UBMEHEHUs. CBOUCME INEeMEHMO8 MAbIX Nepuodo8 U 2NABHbIX NOOSPYNN, 8
3a8UCUMOCMU  OM  AMOMHO20 (NOpA0K06020) Homepa 3Hauenue Ilepuoduueckoco 3aKoHa u
Ilepuoouyeckoll cucmembl XUMUYECKUX IIEMEHMO8 O pazeumus Hayku u npaxmuxu. J]. H.
Menoenees — yuénuiii u epaxcoaHu.

Xumuyeckasi cBsizb. KoBaneHTHas (MOJSpHAs U HEMOJSIPHAs) CBSI3b. DIeKmpoompuyamenbHOChb
amomog xumuueckux snemenmos. IonHas cBs3b.

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



XVUMUYECKUH  OKCIIEPUMEHT: HW3Y4YeHHE OO0pas3IoB BEIIECTB METAJIOB W  HEMETAJUIOB;
BSaHMOﬂeﬁCTBHe HApOKCHAa HOUHKAa C PacTBOpaMHU KHUCIOT U meHOqeﬁ; MIPOBCACHUC OIIbITOB,
WUTIOCTPUPYIOMIMX TMPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuid (ropeHue, peaxiuu
Pa3NOXKEHUs], COSTUHEHHUSA ).

MesxknpeaMeTHble CBSI3H

Peanuzanus MeXnpeIMETHBIX CBA3€M IpU M3YyYEHUH XMMHMM B 8 KJIACCE OCYILECTBISETCS Yepes
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX IIOHATHM, TaK W TOHATHH, SBISIOIIUXCS
CUCTEMHBIMU I OTACNIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIA (aKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAIIN3, CHHTE3,
Kiaccuukanus, TMEepUOIUYHOCTh, HAOJIOJCHNUE, OSKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEPCHHE,
MO/I€JIb, SIBJICHHUE.

®dusuKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaJMOAKTUBHOCTD,
MOJIEKYJa, JEKTPUUECKUN 3apsiji, BEIIECTBO, Te€NO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
(bu3HYeCKre BETUYMHBI, EAMHUIIBI K3MEPEHUS, KOCMOC, IJIaHEeThI, 3BE3/1b1, COTHIIE.

buonorus: porocunTes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPOJbI, IOJE3HbIE MCKOIAEMBIE,
TOILIMBO, BOJTHBIE PECYPCHI.

9 KUIACC
BemecTBo M XMMHYeCKasi peaKnus

Ilepuoanueckuii 3akoH. Ilepmommueckas cucremMa xumuuyeckux anemeHtos . M. Menneneesa.
Ctpoenune aToMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KaIHsl, KAJIbIU U HX COCIUMHEHUHW B COOTBETCTBHUM C IOJOKEHUEM DJIEMEHTOB B
Ileproanueckoi cucTeMe U CTPOCHUEM UX aTOMOB.

CTpOCHI/IC BEIIECTBA: BUJBl XMMHYECKOM CBSA3U. THIIBI KpUCTATININICCKUX pCI.HéTOK, 3A6UCUMOCNTb
ceotlicmes sewecmea om muna Kpucmaﬂﬂuqecmﬁ pewémlcu U 6UOA XUMUYECKOLL CEA3U.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB (MEXAyHapoJaHAas U TpUBHAJIbHAS).
XHWMHYECKHE CBOMCTBA BEHIECTB, OTHOCSAUIMXCS K Pa3IMYHBIM KjaccaM HEOPraHMYEeCKUX
COCIMHEHUH, TEHETUYECKAsl CBSA3b HEOPIaHMYECKUX BELIECTB.

Knaccudpukanus XUMHUECKUX pEaKIHMi 10 pa3IuyHbIM HpHu3HaKaM (MO YHCIy M COCTaBy
YYaCTBYIOIIMX B PEaKlMU BEIIECTB, MO TEIIOBOMY 3(PPeKTy, 0 U3MEHEHUIO CTENIeHEH OKUCIIEHHUS



XUMHUYCCKHUX  3JICMCHTOB, IIO 06pamwwocmu, no ydacmuio Kamaﬂu3am0pa). OK30- H
SHAOTCPMUYCCKUC PCAKIINU. TepMoxuMuquKue YPaeHEHRUA.

Ionamue o cxopocmu xumuyeckou peakyuu. Ilowamue 06 obpamumvix U HeEOOPAMUMBIX
xumuyeckux peaxyusax. Ilomamue o eomoceHuvix u 2emepocenHvlx peaxkyusax. Ilowamue o
xumuyeckom paenosecuu. Cmewjenue Xumuuecko2o pasnosecus. Paxmopwvl, erusAOWUe HA
CKOPOCHb XUMUYECKOU Peakyu U NOI0ACEHUE XUMUYECKO20 PABHOBECUSL.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, JJIEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHUEe YypaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOI 0 OanaHca.

Teopusi 3IEKTPOTUTUYECKON AUCCOLMUALMHU. DJIEKTPOJUTUYECKAS TUCCOLMALUS. DJIEKTPOIUTHI U
HEINEKTPOJIUTHl. KaTnoHbl, aHUOHBI. Mexanuzm ouccoyuayuu ewecms ¢ PAasiuyHbIMU UOAMU
xumuueckoui cesazu. Illonamue o cmenenu ouccoyuayuu. CHILHBIC U CIIA0BIC DIICKTPOJIATHI.

Peakumu moHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakiuii HOHHOTO oOMeHa 10 KoHma. [lomHbie u
COKpAILEHHBIE MOHHBIE YPAaBHEHUS peakunid. XMMUYECKUE CBOMCTBA KUCIIOT, OCHOBAaHUMN U COJIEH B
CBETE IMpeAcTaBlIeHUN 00 3iexTpoiauThyeckoil auccounanuu. Cpena pactBopa. KauecTBeHHbIE
peaKku Ha KaTHOHBI M aHUOHBI: XJIOpUA-, OpOMHUA-, MOAMI-, Cyabdar-, KapOOHAT-, CHIIUKAT-,
(ocdaT- aHHOHBI; THIPOKCU/I-HOHBL;, KATHOHBI AMMOHHSI, MATHHS, KaJIbLIUsI, ATFOMUHHMS, KxKese3a (2+)
u (3+), meau (2+), uMHKA, IPUCYTCTBYIOIIKE B BOAHBIX PACTBOpax.

XVMMUYECKUH  DKCIIEPUMEHT:  O3HAKOMJICHHE C  MOJEISAMHU  KPHUCTAUNIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETAJUIOB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x1opuga HaTpHs); UCCIel0OBaHWE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOW peakIMH OT BO3JeHCTBHSA
pasnYHbIX (PAKTOPOB; HCCIEAOBAHUE DSJIEKTPOMPOBOJHOCTH PAacTBOPOB BEILIECTB, Ipolecca
JUCCOLMALMU  KHCIIOT, IIeJoueil M cojed (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB);
IPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOIIUX MpPHU3HAKK MPOTEKaHUs peakIuil HOHHOro oOMeHa
(oOpa3oBaHue ocajika, BbIJCICHHUE ra3a, 00pa30BaHNE BOJIbl); ONBITOB, WITIOCTPUPYIOIIUX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (FOpeHHe, peaklUuy pa3ioXKeHHUs, COECTUHEHMUS);
pacrno3HaBaHWe HEOPTaHUYECKUX BELIECTB C MOMOULIbIO KaUECTBEHHBIX pPEaKLUii Ha MOHBI; PEIICHNE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTa/ibl 1 HX COeTUHEHUA

OO0mass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBbIE CTENEHU
okucnenus. CTpoeHne M (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB. XUMHUYECKHE
CBOICTBa Ha TpuMepe xjopa (B3aMMOJCHCTBHE C MeTalJIaMH, HEMETalslaMH — BOJOPOAOM U
KHUCTIOPOJIOM, wenouamu). Xinopooaopos. ComnsHas KHUCIOTa, XUMUYECKHE CBOWCTBA, NOIyYeHUe,
NpUMEHEHUe. [lelicmsue xaopa u xiopo8ooopooa Ha Op2anu3m yenosexa. BaxHelue XIopuasl U
MX HaxO0JICHUE B IIPUPOJIE.

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



cepbl. XapaKkTepHbIC CTEIIEHU OKUCICHHUSL.

Crpoenne u (u3MYEeCKHe CBOMCTBAa NPOCTHIX BEIIECTB — KHUCIOpPOJAAa M CEpbl. AJUIOTPOIHBIC
MOIU(HUKAIIMHA KUCIOPOJIAa U Cepbl. XMMHUECKUE CBOMCTBA cepbl (B3aUMOJICHCTBUE C HeMemaiiamu
— BOZOPOAOM U KHUCIIOPOJIOM, METAILJIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOU KUCTIOMAMU,).
CepoBonoponi: cTpoeHHe, (prU3nuecKrue 1 XUMUIECKHEe CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEIIbHBIC
cBoiicTBa). OKCHIBI Cepbl KaK MPEACTaBUTENN KHCIOTHBIX OKCHA0B. CepHas KuUCIOoTa: (pusnyeckue
U XuMmuueckue cpoiictBa (oOmmue u crneuududeckue). Conn CepHOW KHUCIOTHI, KaueCTBEHHas
peakuus Ha cynbpar-uoH. CepHHCTas KUCIOTA. Xumuueckue peakyuu, aexcawjue 6 O0CHO8e
NPOMBIULTIEHHO20 CnOCcoOa noaydenus cepHot Kuciomel. HaxoxaeHue cepbl U €€ COeIMHEHUN B
npupoze. [IpumeHeHue ceppl U €€ COEAMHEHHH B OBITY M B IPOMBIIUIEHHOCTH. Xumuueckoe
3azps3HeHue oKpydlcalouell cpeobl cOeOUHEHUAMU cepbl (KUCIOMHble 00HCOU, 3a2PA3HEHUe 8030YXA
U 8000EM08), CNOCoOBL e20 NPeOOMBPAUYEHUSL.

OO6mass xapaktepuctuka 3ieMeHTOB VA-rpynmbl. OCOOGHHOCTH CTPOEHHUST aTOMOB a30Ta M
dochopa, xapakTepHbIC CTCIICHU OKHCIICHUS.

A30T, pacnpocTpaHeHHE B TpHUPOJE, (PU3NYSCKUE M XUMHUYCCKHE CBOHCTBA (B3aMMOJICHCTBUE C
MeTaJlJIaMH U HEMETaJlIaMH - KUCJIIOPOJOM M BoAopoaoM). KpyroBopoT azora B mpupojie. AMMHUAK:
busnyecKkne M XHUMHUYCCKHE CBOMCTBAa (OKHMCICHHE, OCHOBHBIC CBOMCTBAa BOJHOIO pPacTBOpA),
nonyuenue u npumeHeHue. ColM aMMOHHUS: COCTaB, (U3UYECKUEC W XHMHUYECKHE CBOMCTBa
(pasznmoxeHue, B3aMMOJICHCTBHE CO INEIOYaMH), NMpUMEHEHHE. KadecTBeHHas peakius Ha HOHBI
aMMOHHMS. A30THas KUCIIOTa, €€ GU3HYSCKHE U XUMHUYECKHE CBOMCTBA (00IIMe U crienuuyecKue),
nonyuenue. Hutpatbl (pasznokeHue). A30THCTas KuCIOTa. Mcrmonb30BaHWE HUTPATOB U COJICH
aMMOHHSI B Ka4eCTBE MHHEPAIBHBIX YHOOPEHUU. Xumuueckoe 3azpsizHenue OKpyjicaiowel cpeovl
COeOUHeHUAMU a30ma (KUCOMHbIe 00HCOU, 3a2pa3HeHUe 8030YXd, NOUEbL U 6000EMOS).

®dochop, anromponuvie moougpuxayuu Gocgopa, Ppuznyeckue U XUMHUUYECKHE CBOMCTBA
(B3aMMOJEUCTBIE C METalJIaMH, HEMETaUIaMH, KOHYEHMPUPOBAHHbIMU A30MHOU U CEpHOU
kucromamu). Oxeun hocopa (V), oprodochopHas KucnoTa: GU3HIECKHe B XUMHIESCKUE CBOICTRA,
nonyuenue. Ilonamue o munepanvublx yOoobpenusax: Humpamel u @ocpamvl. Ilonsmue o
KOMNaeKcHviX yooopenusax. OOmas xapakTepucTuka syeMeHToB IVA-rpynmnsl. OcoOeHHOCTH
CTPOEHHUSI aTOMOB YIJIepo/ia U KpeMHHUs. BalleHTHOCTb U XapakTepHble CTENIEHH OKHCIEHHSI aTOMOB
yriepoja u KpeMHus. PacripocTpaHeHne yriiepoa B IpUpoe, XapaKTepHbIE CTENICHH OKUCIICHHS.

VYrnepon, amnorpornHeie Moaudukanuu (rpadur, anmas), GuuUeckrue U XUMHUYECKHE CBONCTBA
MPOCTHIX BEIIECTB (B3aMMOACHCTBUE C METAJUIAMHU, HEMETAIIIAMH, KOHYEHMPUPOBAHHBIMU A30MHOLL
u cepnoti kucromamu). Ancopbuus. Kpyrosopor yrinepoma B mpupoae. OKcuubl yriepoja, uX
dbusznyecKrne U XUMUYECKUE CBOMCTBA, MOJIyYeHNE U IPUMEHEHUE, JeCTBUE HAa OPTaHU3M YeTIOBEKa.
Oxonoeuueckue npobaemvl, ceazanuvle ¢ oxcuoom yenepooa(lV), eunomesza enobanvHoeo
HOMenieHus. KIumMama, napHuxkosvil d¢hgpexm. YTOJbHAs KUCIOTa U €€ CONu, X (U3UYECKUue U
XUMHUYECKHE CBOWCTBA, noiyueHue u npumererue. KadecTBeHHas peakius Ha KapOOHAT-HOHBI
Hcnonmp30BaHne KapOOHATOB B OBITY, MEIUITUHE, TPOMBINIJICHHOCTH M CEITLCKOM XO035HCTBE.

O6mue mnpexacraBieHus: 00 OCOOEHHOCTAX COCTaBa M CTPOCHUSI OPraHUYECKUX COEIUHEHHH
yrieposa (Ha MpuMepe MeTaHa, 3THIIEHA, ITAaHONIA, YKCYCHON KUCIOTHL. Mx cocmas u xumuyeckoe



cmpoenue. Knaccugurxayua opeanuueckux eewjecme. IloHATHE O OWOJOTHYECKH BaXKHBIX
BELIECTBAX: KUPAX, OEIKaX, YIIE€BOJAaX — U UX POJIU B KU3HU YeJIOBeKa. MamepuanrbHoe eOurncmeo
OpP2aHU4eCKUX U HeOP2AHUYECKUX COeOUHEHUII.

KpemHuuii, ero puznyeckne 1 XUMUYECKUE CBOMCTBA (Ha IPUMEPE B3aUMOJICHCTBUS C METAIIAMH H
HEMETaJUIaMu), nojayyenue u mnpumeHeHue. Coedunenuss kpemuuss 6 npupode. QObwue
npeocmasnenuss 06 oxcude kpemuua(lV) u xpemnuesou xucnome. Cunuxamol, ¢huzuueckue u
Xumuveckue C8oUcmea, NoiyieHue U npumeHenue 6 Oblmy, NPOMbIULIEHHOCMU (8 MeOUYUHCKOL,
97IeKMPOHHOL, CMpoumenbHou u 0p.). Baoschneiiwue cmpoumenvHvie mamepuanvl. Kepamuxa,
cmexo, yemenm, bemown, dicene3obemon. Ilpobremvl 6€30naACHO20 UCNOIBL30BAHUS CMPOUMETLHBIX
Mamepuanos 8 NOBCEOHEGHOU HCUZHU.

XVUMUYECKUH 3KCIEPUMEHT: HM3y4yeHUE O0pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISIHOM
KHCJIOTBI; MPOBEJCHUE KAueCTBEHHBIX PEAKIMH Ha XJIOPUI-MOHBI M HAOIIO/EHHE NPU3HAKOB HX
NPOTEKAHUS; OTBITHI, OTpaKaomue (QHU3NUECKUE M XUMHUYECKHE CBOMCTBA TallOTEHOB W UX
COeIMHEHUN (BO3MOXXKHO HCIIOJIb30BAHWE BHUAEOMATEpUANIOB); O3HAKOMJIEHHE C oOpa3namu
XJIOpUAOB (TaJOreHUIOB); O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COEJUHEHUSAMH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); HAOJIIOJACHHUE TMpoliecca OOYyIrIuBaHMs caxapa IOJ JICUCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI; M3YYEHHME XHMHUYECKUX CBOMCTB pa30aBiIe€HHOW CEpHOI
KHCJIOTBI, NPOBEJCHME KAaYEeCTBEHHOM peakiuu Ha cyinb(aT-uoH M HaOJMIOJeHHE NpU3HaKa e
IPOTEKaHUs; O3HAKOMIJIEHHE ¢ (U3MYECKUMHU CBOIMCTBaMHU a3oTa, (ochopa M HX coelMHEHUH
(BO3MOKHO HCIIOJIb30BAaHHUE BHICOMATEpHANIOB), 00pa3naMu a30THBIX U (HOCPOPHBIX yHOoOpeHHU;
NOJyYeHHE aMMHUaka M HU3yueHHE €ro CBOICTB; IpPOBEIEHUE KAaYeCTBEHHBIX peaKklUi Ha HOH
aMmMOoHUS U ¢ocdar-MOH M U3yyeHHE NPU3HAKOB MX IPOTEKAaHUs, B3aMMOJEHCTBHE
KOHLEHTPUPOBAHHON a30THOM KHCIIOTHI ¢ Me/bI0 (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPUAJIOB);
U3ydeHHe Mojielel KpHCTaNIMYEeCKUX PpemIETOK anMasa, rpaduTa; O3HAKOMIIEHHE C IpPOIEcCOM
a7copOLIMM  pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM IPOTHUBOTa3a;
MOJIyYEHHUE YIJIEKHCIOr0 ra3a U M3yuYeHUE €ro CBOWCTB; MPOBEIECHUE KAUECTBEHHBIX PEaKIuil Ha
KapOOHAT- U CUJIMKAT-MOHBI U U3Y4YE€HHUE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C TPOIYKIHEH
CHJINKaTHOW MPOMBIIUICHHOCTH; pEIlIeHHe SKCIEePUMEHTANbHBIX 337a4 1o Teme «BaxHelue
HEMETAJUIbl U UX COETUHEHUS.

MeTajibl M MX COeTUHEHUS

O6HL’:1$I XapaKTepI/ICTI/IKa XUMHUYCCKUX DJJIEMCHTOB — MCTAJIJIOB HA OCHOBAHUHW UX IIOJIOXKCHHUA B
[Tepuoanueckoit cucreme xumuyeckux d3yemeHToB [[. M. MenpaeneeBa M CTpOEHUS aTOMOB.
Crpoenue MeramioB. MeTauyeckas CBSI3b M METaUIMYECKash KpHUCTAJUIMYECKas peneTka.
DNEKTPOXUMHUYECKUN psii HAPsDKEHU MeTaioB. GU3NUEeCKue U XMMUYECKUE CBOMCTBA METAIIIIOB
(B3aMMOJIEHCTBHE C KHCIOPOJIOM, BOJOW, KucioTamu). Obwue cnocobvl noyyeHus Memaiios.
Tonamue o Koppo3uu mMemaios, OCHO8Hble CHOCOObL 3awumsl ux om kopposzuu. Cniasvl (cmanv,
yyeyH, OPaTOMUHUL, OPOH3A) U UX NPUMEHEHUe 8 ObIMY U NPOMbIUULLIEHHOCTIU.

[llenounbie Meramnel: mnosioxkeHue B Ilepumommueckor cucreme xumuyeckux siaemeHToB [, U.
MenneneeBa; ctpoenre atoMoB. Haxoxnenuwe B mpuponae. @u3ndeckue U XMMUYECKUE CBOWCTBA



(Ha mpumepe HaTpus U Kanusi). OKCUIIBI U TUJIPOKCUIBI HAaTpus U Kanus. [I[puMeHeHne 1menouHbIX
METAJJIOB U UX COETUHEHUH.

[IlenoyHo3emMenbHBICE META/UIBl MAarHUid M KajblMil: mojokeHue B Ilepmogmyeckoil cucreme
xuMudeckux anemeHToB J[. M. MenpaeneeBa; cTpoeHHE HX aTOMOB; HaxOXXJIEHHE B IPHUPOJIE.
dusuyeckue W XUMHYECKHE CBOHCTBA MarHusd W Kanblind. Bakdelmmne COeIUHCHUS KaJIbLIIUS
(oKcua, TUAPOKCHL, COJIN). JKECmKocmb 600bl U CNOCOOBL €€ YCMPAaHeHUsL.

Anmtomunuii: nonoxenue B Ilepuonnueckoi cucreme xumuueckux sneMmeHToB [[. . Menneneena;
CTPOCHHME aToMa; HaxoXiaeHue B mpupojae. Puznueckue M XUMHUYECKHE CBOWMCTBA ATIOMHHUS.
AmMdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCHIA AITFOMUHUS.

Kenezo: monmoxenue B Ilepronnueckoi cucteMe xumuyeckux snemeHtoB . M. Menpeneena;
CTpOCHHE aToMa; HaxoxieHue B mpupone. Ddusmueckne U XUMUYECKHE CBOHCTBA JKeJe3a
(B3auMOJIEHCTBHUE C METAJUIaMH, KHCIOTaMU U coJisiMu). OKCUIBI, TUIPOKCUIBI U conn xkene3a(ll) u
xenesa(Ill): cocras, cBoiiCTBa U nonyuenue.

XHUMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00paslaMu METAJJIOB U CIUIABOB, UX (U3HMYECCKUMU
CBOMCTBAMM; U3YYCHHE PE3YJbTAaTOB KOPPO3UH METALIOB  (BO3MOXHO  HCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), 0COOCHHOCTEN B3aMMOJCHCTBUS OKCUAA KaJbIMs U HATPUSI C BOAOU (BO3MOKHO
HCITOJIb30BaHUE BHUICOMATEPHAJIOB); HCCIICIOBAHHE CBOMCTB XECTKOW BOJIBI; IpoOIlEcCCa TOPCHHS
JKene3a B KHCIOpoJe (BO3MOXKHO HCIIOJIb30BAaHHWE BHJICOMATEPUATIOB); MPHU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEAaKIMi HAa MOHBI (MarHus, KaJbIUs, aTIOMUHUA, IMHKa, xene3a(ll) u xeneza(Ill),
meu(Il)); HaOmroeHNEe W ONMUCaHWe MPOIECCOB OKPAIIMBAaHUS IJIAMEHW MOHAMHU HATPHs, KIS U
KaJblMs (BO3MOXXHO HCIIOJIB30BAHUE BHUACOMATEPUAJIOB); HMCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB
TUAPOKCHUIA ATIOMUHMS W THAPOKCHIA IIMHKA;, PEIICHHE HKCIIEPUMEHTAIBHBIX 33134 10 TeMe
«Baknennire MeTaJjIbl U X COCIHMHCHUS)).

Xumus u okpycaowan cpeoa

Hoegvle mamepuanvr u mexunonocuu. Bewecmea u mamepuanvl 8 no8CEOHEGHOU JCUSHU YENI0BEKA.
Xumus u 300pogve. besonacnoe ucnonvsosanue eujecms u xumuieckux peaxkyuii ¢ ovimy. Ilepsas
NOMOWDL NpU  Xumuyeckux oxco2ax u ompaenenusx. OCHO8bL IKONOSUUECKOU 2PAMOMHOCHU.
Xumuueckoe 3azpsznenue okpyicaroweli cpeovl (npedenbHas 0ONYCMUMAas KOHYeHMpayus 6euecms
— IJIK). Ponb xumuu 6 peutenuu 3K0102U4ecKux npoodiem.

Ilpupoonvie ucmounuxu yene8000po0o8 (Veoib, NPUPOOHbIL 2as3, Hepmyv), NPoOOYKmvl UX
nepepabomku, ux poisb 8 Oblmy U NPOMbIULIEHHOCTIU.

Xumuueckuti IKcnepumenn. usydeHue o6pa3u08 mamepuanos (cmewzo, cnjiasbl  memanioe,
nojiumepHvle Mamepuaﬂbl).



Me:xnpeaMeTHble CBA3H

Peanuzanus MeXnpeIMETHBIX CBA3E€H IpU M3YyYEHUU XMUMHM B 9 KJlacCe OCYILECTBISETCS 4epes
UCTIOJIb30BaHUE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TOHSATHHA, TaK W TIOHSATHH, SBISIOMIUXCS
CUCTEMHBIMU I OTACJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAayUHbIE MTOHATHA: HaydyHbIH (DaKT, TUNOTE3a, 3aKOH, TEOPUS, aHATIN3, CUHTE3,
KjJaccu(ukanus, NEpUOJUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHHE,
MO/IEIIb, SIBIIEHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTOTHS, MAaTEPHATIBI.

®dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU]I, U30TOIBI, PAAHOAKTUBHOCTD,
MOJIEKYJIa, JJICKTPUYECKUN 3apsil, TPOBOJHUKH, IMOIYIPOBOIHUKH, JUIIECKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHUE BEIIECTBA, Tra3, pPAacTBOP, PacCTBOPUMOCTb,
KpUCTAJUTMYECKash peméTka, CIUIaBbl, (PU3MYECKUE BEIIMYMHBI, SIUHUIIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJTHIIE.

buonorust:  orocunrtes, napixanue, Ouocdepa, SKOCUCTEMa, MHUHEpalbHbIE YAOOPEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE IOPOJBI, IOJIE3HBIE HMCKOMAeMEbIE,
TOILJINBO, BOJHBIE PECYPCHI.

Bbino/iHeHHe PAKTHYECKUX PadoT

[Tpu mpoBeneHUM TPAKTHUECKON pabOThl KaXKIbIi ee ATam BBIMONHsAETCS oOyuarommumucs c¢ 3I1P
BMECTE C y4YHUTENIleM U TOJl €ro pykKoBoAcTBOM. Ha mocke 00s3aTenbHO BBIBEIIMBAIOTCS IMpaBUIIA
TEXHUKHU 6630HaCHOCTI/I, COOTBCTCTBYIOIIMEC AAHHOMY BHIAY pa60TI>I, JacTCA MpaBUJIbHAA 3aIllMChb
dbopMyn W yKasbIBaeTCs IIeJib MPOBEACHHUS padoThl. [Ipu HEOOXOIUMOCTH IAETCS BU3YaTbHBIM
QITOPUTM BBITIONHEHUS 3aJaHUsl. JTO CHOCOOCTBYET OCO3HAHHUIO OOYYAIONIMMHUCS BBIMOTHIEMbIX
JICUCTBUN U MOJYYEHHOTO pe3yJibTara.

le/lMepH])Ie KOHTPOJIbHO-U3MEPUTECIbHBLIC MAaTEPHUAJbI 110 XUMHH

Jis  opraHM3aliud  TPOBEPKM, YydeTa M KOHTPOJS 3HAHMM OOydarolMxcs MO TMpeaAMETY
MPElyCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOSITENIbHBIE paOOThI, 3a4€Thl, MPAKTUYECKUE PAOOTHI,
tectupoBaHue. OJHUM M3 METOJOB KOHTPOJI pe3yibTaToB oO0y4deHus oOydarommxcs c¢ 3IIP
ABJIIETCS METOJI MOJINBAPUATUBHOIO 3KCIPECC-TECTUPOBAHMS C KOHCTPYHPYEMBIMH OTBeTaMu. Ero
OTJIMYUTEIbHBIMA Y€pTaMU SBIISIOTCS OINEPATUBHOCTb, BBICOKAs CTENEHb WHIAMBUAYAIU3AINH
3HAaHUH, CPABHUTEJILHO MAJIbIe€ 3aTPAaThl BpDEMEHHU U TPYAa Ha MPOBEPKY OTBETOB 00YYAIOLIUXCS.

Hns oOyuaroruxcs ¢ 3[IP Bo3MOXHO u3MeHeHHE (DHOPMYIMPOBKU 3aJaHUN HA «IIOMIATOBYIOY,
ajlanTaius TMpeaJiaraeMoro 00ydJaromeMycsi TECTOBOTO (KOHTPOJIbHO-OIIEHOYHOTO) MaTepHaa:



UCTIONIb30BAaHNE YCTHBIX W THCHbMEHHBIX HWHCTPYKIMH, VYIPOIIEHUWE JIIUHHBIX CIIOKHBIX
(GOpMYITUPOBOK HMHCTPYKIMH, pEIICHHEe C OMOpOM Ha alropuTM, 00pasell, HCIOJIb30BAHUE
CIpaBOYHOU MH(pOpPMALIUH.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A YYHEBHOI'O ITPEAMETA «XUMMA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoenus odyqarommmucs ¢ 3[1P yue6Horo npeamera « Xumus» cCOBNAAAIOT C
pe3yabTaTaMu TpuUMepHOW pabouell mporpaMMbl OCHOBHOTO o0miero oOpaszoBanms. Hambonee
3HAYUMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:
MOTHBALMS K 00YUEHUIO U 1ieJICHANPaBIEeHHON I03HABATENbHOM IEATEIbHOCTH;
YCTaHOBKA HA OCMBICIIEHUE JIMYHOTO OIBITA, HAOIIOACHNUHN 32 XUMUYECKIMHU dKCIIEPUMEHTaMH;

OopueHTauusA Ha IpaBUJIa HWHAWBUAYAJIBHOIO W KOJUICKTUBHOI'O 0e30macHOTO MMOBCACHUA IIpU
B3aHMOHCﬁCTBHH C XUMHWYCCKUMU BEIICCTBAMHU U COCAMHCHUSAMU,

IpaKkTU4YecKoe H3ydeHue npodeccuil M Tpyna pa3IUdHOrO poAa, B TOM UHUCIE HAa OCHOBE
MPUMEHEHHUS N3Y4aeMOro IPEeIMETHOIO 3HaHUA (HarnmpuMep, 1a00paHT XUMUYECKOTO aHaIn3a);

yYBa)KCHHE K TPYAY U pe3yJIbTaTaM TPYIO0BOM IEATEIbHOCTH;

TOTOBHOCTb K OCO3HAHHOMY IIOCTPOEHUIO JajbHEHNIIeH HHANBUIYAIbHON TpaeKTOpuHu 00pa3oBaHUs
Ha OCHOBE OpHEHTUPOBKM B Mupe npodeccuii U mnpodecCHOHATBHBIX MPEANOYTEHHH,
YBa)XXUTEJILHOTO OTHOLIEHMS K TPYLY;

OCO3HaHME CBOETO IOBEAEHUS C TOYKH 3PEHMsI OMACHOCTH MM OE30MacHOCTH AJIs ce0sl WM AJs
OKPYKaIOLIHX;

OCHOBBI JKOJIOTUYECKOM KYJIBTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO
MBIILUIEHUSI, IPUOOPETEHUE OIBITa SKOJIOTMUYECKH OPUEHTUPOBAHHOM MPAKTUYECKOU 1eATEIbHOCTH B
JKU3HEHHBIX CUTYaLMsIX;

OCO3HAHME IIOCICACTBUHN U HCTNIPUATHUC BPCAHLIX IMTPUBBIYCK (ynOTpe6J'IeHI/I}I AJIKOT'0JI1, HAPKOTHUKOB,
I(prHI/ISI) N UHBIX (I)OpM Bpcaa AJid (pI/ISI/I‘{CCKOFO H ICUXHUYECKOT'O 3J0POBbA;



NPUHATHE PEIICHUH B )KM3HEHHOM CUTYallMd Ha OCHOBE IEPEHOCa MOMYYCHHBIX B X0J1¢ 00y4eHUs
3HAHUH B aKTyaJbHYIO CUTYAIIHIO, BOCTIOJIHATH NeDUIUT HHPOPMALIUY;

T'OTOBHOCTDH 0T6I/IpaTb U HUCIIOJIb30BATh HYKHYIO I/IH(bopMaHI/IIO B COOTBETCTBHH C KOHTCKCTOM
JKU3HEHHOM CUTyaluu.

METANPEIMETHBIE PE3YJIbTATBI
Oe¢nadenue yHugepcanbHbIMu YUeOHBIMU NO3ZHABAMETbHBIMU OCUCMBUAMU:
BBISIBJIATD IPUYMHBI U CJICICTBUSI POCTHIX XUMHUUECKHUX SIBIICHUM;

OCYHICCTBJIATL CpPpaBHCHUC, KJIaCCI/I(bI/IKaIII/IIO XUMHUYCCKUX BCUICCTB IIO 3aJJaHHBIM OCHOBAaHHAM H
KPUTCPUAM IOJI YKA3aHHBIX JIOTHYCCKUX onepaum”l;

CTPOUTH JIOTMYCCKOC CYXKICHHUC ITOCJIC NPCABAPHUTCIBHOIO aHaIM3a, BKIIOYAIOMICC YCTAHOBJICHUC
MMPUIUHHO-CJICACTBCHHBIX CBH3€I71;

BBISIBJIATH IEPUIUTH HHPOPMAIMH, JTAaHHBIX, HEOOXOAUMBIX JUIS PEIICHHS IIOCTABICHHOH 3a]a4H;
npeoOpa3oBEIBaTh MH(POPMALIUIO U3 OJTHOTO BUAA B APYTrOM (TAOIUILy B TEKCT U TIp.);

CO3aaBaTb, IMMPUMCHATL U HpGO6p&30BI)IBaTB 3HaKW W CHUMBOIJIBI, MOJCIIM U CXEMBI JIA PCUICHUA
y‘-Ie6HI)IX M ITO3HaBAaTCJIbHBIX 3a1a4 C IOMOIIBIO II€aarora,

C ITIOMOUIBIO NIEArora MPOBOJAUTh XUMUUYECKUI OIIBIT, HECTI0KHBIM IKCIIEPUMEHT, JJI YCTAHOBJICHUS
0COOEHHOCTEN O00BEKTa HM3YUEHHMs, MPUUYNHHO-CIICICTBEHHBIX CBS3€H M 3aBHCHMOCTEH OOBEKTOB

MEXIy COOOM;

C TMOMOILIBI0 TMeJarora MWIM CaMOCTOATEIbHO (OpPMYyIUpOBaTh OO0OOIIEHHS U BBIBOJBI IO
pe3yabTaTaM MPOBEJCHHOIO HAOIIOICHHS], OIIBITA;

MMPOrHO3UPOBATH BO3MOKHOC PA3BUTHEC XUMHUYCCKUX ITPOLCCCOB U UX IMOCIICACTBUA,

UCKaTh UM OTOMPATh HMH(OPMAIUIO MK JaHHBIE U3 UCTOYHUKOB C YYETOM IPeI0KEHHON yueOHOi
3a/1a4y ¥ 33JIaHHBIX KPUTEPHUEB.

Ognadenue ynueepcanbHulMu Y4eOHbIMU KOMMYHUKAMUGHBIMU 0CTICIGUAMU:

OpPraHW30BBIBATh yueOHOE B3aUMOJCHCTBHE B Tpymme (OmpeAensTh OOIIHe eI, pachpenensTh
pOJIH, TIOTOBAapUBATHCS IPYT C APYTOM H T. 1.).

C IIOMOIIBIO m€garora HJIM CaMOCTOATCIBHO COCTABJIATh YCTHBIC W IIHMCBMCHHBIC TCEKCTBI C
HCIIOJIB30BAHHUEM UITIOCTPATUBHBIX MATCPUAJIOB JJI BBICTYIIJICHUS IICPEN aYJIHTopHeﬁ;



OpPraHU30BBIBaTh Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO [ESTEIBHOCTh C YYHUTEIEM U
CBEpCTHHKAMH; paboTaTh MHIMBUAYAJIBHO W B TPYIIE: HAXOIUTH OOIIEe pelIeHHe U pa3periaTh
KOH(GJIMKTHI HAa OCHOBE COIJIACOBAaHUS TMO3MLIMHA U YydeTa HHTEpPecoB; (OpMYyIUPOBATSH,
apryMeHTHpOBAaTh U OTCTauBaTh CBOE MHEHHUE;

OLICHMBATh KaueCTBO CBOEIO BKJIAJa B OOIIMI NPOIYKT, IPUHUMATh U Pa3JeNATh OTBETCTBEHHOCTh U
IPOSIBIIATH TOTOBHOCTh K IIPEIOCTABIEHUIO OTUYETA MIEPE IPYIIION.

Osnadenue ynueepcanbHblMU yUeOHbIMU PECYTAMUSCHBIMU OCUCMGUAMU:
oOHapyXuBaTh U POPMYIHPOBATH YUEOHYIO TPOOJIEMY, OIIPEACIISATD 11Eb YICOHOU IeTEIIbHOCTH,

BJIaACTb OCHOBAMHU CaAMOKOHTPOJIA, CaMOOLCHKH, MPUHATHA peH_IeHI/If/'I H  OCYHICCTBJIICHUA
OCO3HAaHHOI'O BLI60pa B yqe6H0171 W TIO3HABaTeILHOMN JACATCIIbHOCTH,

COOTHOCUTh CBOM JIEMCTBUSL C IUIAHUPYEMBIMH pe€3yJlbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOEH
JIEATETLHOCTH B TIPOLIECCE TOCTHXKCHHS pPe3yJibTara, OMpPENessTh CIOCOObI JEUCTBUN B pamMKax
NPEUIOKEHHBIX YCIOBUM M TpeOOBaHM, KOPPEKTUPOBATh CBOM JIEUCTBUS B COOTBETCTBHH C
WU3MEHSIOLIENCS CUTYallUEeH;

JaBaThb aICKBATHYIO OLCHKY CUTYyalluX U NpCJiarath 1jiaH €€ U3MCHCHU,
NpeaABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BOBHHUKHYTH IIPpU PCIICHHUN yqe6H0171 3aJa4u,

NOHMMATh TPUYMUHBI, MO KOTOPbIM HE ObUI JIOCTMTHYT TpeOyeMblil pe3yibTaT JAeATeIbHOCTH,
OTpenieNaTh NO3UTUBHBIE U3MEHEHHUS M HallPaBJIeHUs, TpeOyrolue fanbHelel paboThl;

OCO3HAaHHO OTHOCUTHCS K JPYIroMYy YCJIOBCKY, €0 MHCHUIO.

INPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHMIO 00S3aTEIBHOIO COZIEP)KaHUs, YCTAHOBJIEHHOTO
JAaHHOW NpUMEpHON pabodeil NporpaMMoil, BBIIENSIOT: Hay4yHbl€ 3HAHUS, YMEHHUS U CIIOCOOBI
neicTBui, cnenuduyeckue s yueOHoro npeameTa « XUMHsD, BUJIBI IEITETbHOCTH 10 MOJYYEHUIO
HOBOT'O 3HaHUS, €r0 MHTEPIpETaln, NpeoOpa30oBaHUIO U NMPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX U
HOBBIX CUTYyalUsX:

® [PEICTaBICHUE O 3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHM NPUPOJbI, NOHUMaHUE
OOBEKTHBHON 3HAYMMOCTH OCHOB XHWMHYECKOW HAayKd KakK OOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeH KyIbTYphl U MPAKTUYECKON AESITENFHOCTH YeJIOBEeKa B
YCJIOBHSIX COBPEMEHHOTO OOIIECTBA; MTOHMMAaHUE MECTa XUMUU CPEIU IPYTUX €CTECTBEHHBIX
HayK;

e BIAJCHHE OCHOBAaMHU TMOHSATUHHOTO amnmapata U CHMBOJIHUYECKOTO S3bIKa XHUMHHU JUIS
coctaBneHus: (GOpMyn HEOPraHMYECKHX BEIIECTB, YPaBHEHHH XUMHUYECKHX peakuui (c



OMOpOol Ha aNropuT™M y4eOHBIX JEHCTBHIl); BIIaJIcHHE OCHOBAMH XUMHUYECKOU
HoMeHkJIatypsl (IUPAC u TpuBHanbHO) U yMEHHE UCTIOIB30BATh €€ IS pelIeHnus y4eOHO-
MIO3HABATENIBHBIX 3a/lad C TIOMOIIBIO YYWUTENs; YMEHUE HCIOJIb30BATh MOJEIN s
00BSICHEHUS CTPOEHUS aTOMOB U MOJIEKYJI 10 aJITOPUTMY C OIIOPOIl Ha ONPE/IEIICHNUS;

® [PEJICTaBJICEHUE O CUCTEME XMMHYECKUX 3HAHUI U YMEHHE C MIOMOUIbIO YUUTENS IPUMEHSTh
CUCTEMY XHMMHMUYECKMX 3HAHUN [JJI YCTAHOBJIEHHUS B3aUMOCBS3€M MEXIy HW3yYEHHBIM
MaTepuajIoM U MpU MOJYyYCHUH HOBBIX 3HAHMIL, a TAK)Ke B MPOIECCE BHIOJHEHUS YUEOHBIX
3aJJaHUi 1 MpH paboTe C UCTOUHUKAMH XMMHYECKON HH(POpPMAIUH, KOTOpasi BKIIIOYAET:

BaOXHEHIINE XMMUYECKHUE MOHATHSA: XUMUUYECKUN DJIEMEHT, aTOM, MOJIEKYJIA, BEMIECTBO, IIPOCTOE U
CIIO)KHO€ BELIECTBO, OJHOPOAHAs M HEOJHOPOJHAs CMECh, OTHOCHUTEIbHBIE aTOMHAsg W
MOJICKYJISIpHAsT MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIH 00beM, OKCHJ,
KHCJIOTa, OCHOBaHHME, COJb (CpeliHss), XUMHUECKas peakLus, PeakUud COEAMHEHMs, peaKlUH
pa3JIOKEHUs, peaklUHM 3aMeIIeHUs, peakuuu oOMeHa, TeIuloBoW 3(Q¢eKT peakuuu, 3K30- U
SHIOTEPMUYECKHE PEAKIMH, PacTBOP, MAaccoBas JOJA XMUMHYECKOTO JJIEMEHTA B COCAUHEHUH,
MaccoBasi 0JIsI U MPOLIEHTHAsi KOHLEHTpaLus BEIECTBA B PacTBOPE, AP0 aToma, dJIEKTPUYECKHUN
CJIO aroma, aTOMHas OpOUTalb, pajlyc aTOMa, BAJIEHTHOCTb, CTENEHb OKHCIEHMS, XMUMHUYECKas
CBSA3b, DJIEKTPOOTPULIATEIBHOCTD, IOJSPHAS M HENOJISIPHAs KOBAJIEHTHAs CBA3b, WOHHAs CBS3b,
METaJJIMYECKasl CBsA3b, KpHUCTAJUIMYECKash pelierka (aromMHasl, MOHHasg, MeTajlIndyeckas,
MOJIEKYJISIpHasl), HOH, KAaTHOH, aHWOH, OSJIEKTPOJUT U HE DJIEKTPOJUT, 3JIEKTPOJUTUYECKAs
JTUCCOIMALMsS, PEAaKIUW HOHHOTO OOMEHa, OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIINH,
OKHCIIUTEIb M BOCCTAHOBMUTEIb, OKHMCIEHHE M BOCCTAaHOBJIEHHUE, DJIEKTPOIU3, XHMHUYECKOE
paBHOBecHe, 00paTUMble U HEOOpaTUMbIE peaKlUH, CKOPOCTh XUMUYECKOHN peakIuu, KaTajlnu3aTop,
npenenbHo gonycrumas konueHnTpauus (ITIK), koppo3us meTaiios, CruiaBbl;

OCHOBOIIOJIararomue 3aKOHbI XUMHU: 3daKOH COXpPAHCHUA MACCHhI, HepI/IO,[[I/I‘ICCKI/Iﬁ 3aKOH I[ n.
MeHneneeBa, 3aKOH ITIOCTOSHCTBA COCTaBa, 3aKOH ABOF&I[pO;

TCOPHUU XUMHU: aTOMHO-MOJICKYJISIPHAA TCOPHA, TCOPUA SHCKTPOHHTHHCCKOﬁ JUCCOIIMalK, a TaAKXKE
MNPEACTaBJIICHHUA O HAYYHBIX MCTOAAX MO3HAHUA, B TOM YHUCJIC OKCIICPUMCHTAJIBHBIX U TCOPCTUICCKUX
METOJax UCCICAOBAHHNA BEIICCTB U U3YUYCHUA XUMHUUCCKUX pCaKHHﬁ;

® [IpeACTaBJIE€HUE O NMEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB (paanyc
aTOMa, AJIEKTPOOTPHULIATETBLHOCTD), IPOCTBIX M CJIOKHBIX BELIECTB OT MOJIOKEHUS 3JIEMEHTOB
B [lepnoauueckoii cucreme (B MalbIX MEpUOAAX M TJABHBIX MOATPYNNAax) U 3JIEKTPOHHOTO
CTPOEHHUSI aToMa; YMEHHE OOBACHATH CBSA3b IMOJIOKEHUsS ayeMeHTa B [lepuoaudeckoit
CUCTEME C YHUCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUsS aTOMOB XHMHUYECKHX JJIEMEHTOB
(coctaB M 3apsan sapa, oOIIee YHUCIO DJIEKTPOHOB), PACHpEAEICHHEM 3JEKTPOHOB I1O
DHEPreTUYECKUM YPOBHSAM AaTOMOB IIEPBBIX TpPEX MEPUOJOB, Kalud U  KaJabLusd;
KJaccu(UIUpPOBaTh XMMHUYECKHE OJJIEMEHTBI C OMNOPOH Ha ompeneneHus (U3NIECKOTo
CMbICIIa HUPPOBBIX JAHHBIX MEPUOJNUYECKON TaOIHUIIbI;

e yMeHHEe KiIaccu(UUUPOBAaTh XMMHUYECKHE DJIEMEHTbl, HEOPraHWYecKHe BelecTBa U
XUMUYECKHUE PEAKLUH C OIIOPOM HAa CXEMBI; ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB, BUJ XHMHYECKOW CBA3U M THUIl KPUCTAJUIMYECKOU CTPYKTYpHI B
COCIMHEHUAX, 3aps]l HMOHA, XapakTep Cpeasl B BOJHBIX pPAacTBOpax BELIECTB (KUCIOT,
OCHOBaHUM), OKUCIUTENb U BOCCTAHOBUTENb 0 aITOPUTMY YUE€OHBIX I€UCTBUM;



® YMCHHE XapaKTepH30BaTh C OMOpPOM Ha cxeMy (QHU3MYECKHEe W XUMHUYECKHE CBOICTBa
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, aama3, KpeMHHUH, a3otr, ¢ocdop,
cepa, XJIOp, HaTPUH, KW, MarHUK, KaJIbIIUHA, ATFOMUHUHN, JKEJI€30) U CIOXKHBIX BEIIECTB, B
TOM 4YHCJI€ UX BOAHBIX PACTBOPOB (BOJA, aMMHAK, XJIOPOBOJOPO, CEPOBOJAOPO/I, OKCUBI U
ruapokcuasl metaiioB | - A rpynn, amtomunus, meau (1), umuka, sxenesza (II u III),
okcunabl yraepona (II m IV), kpemnaus (IV), azora u docdopa (IIl u V), cepur (IV u VI),
CEpHHUCTas1, CepHasi, a30THCTasA, a30THas, GochopHas, yroibHas, KpEMHHEBAs KUCIOTA U HX
COJIM); OIKCHIBATH C OMOPOM Ha IUIaH W KIIOYEBBIC CJIOBA; YMEHHE IPOTrHO3UPOBATH U
XapaKTepu30BaTh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX COCTaBa M CTPOCHHUS IOCIE
MpPEABApPUTEIIBHOTO aHalM3a TMOJl PYKOBOJACTBOM IIeJarora, MNPUMEHEHHUE BEIIECTB B
3aBUCHUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTH NPOTEKAaHUS XWMUYECKUX MPEBPAICHUN B
Pa3IMYHBIX YCIOBUSX, BIMSHHUE BEIIECTB U XUMUYECKUX IMPOLIECCOB HA OPraHU3M YeIOBeKa
U OKPYXKAIOIIYIO IPUPOIHYIO CPENIY;

® yMEHHE COCTaBJAThH MO O0pa3ily, cXeMme, alrOPUTMY YUeOHBIX IEeHCTBUN MOJIEKYJISPHBIE U
MOHHBIC ypaBHEHUsS peakiui (B TOM 4YHCIE PeakIii MOHHOTO OOMEHAa M OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKINil), HIUIIOCTPUPYIOIIUX XHUMHYECKHE CBOMCTBA HU3YYEHHBIX
KJIACCOB / TPYII HEOPTraHMYECKHX BEHIECTB, a TAKXKE IMOATBEPKIAIOIINX TEHETUYCCKYIO
B3aMMOCBSI3b MKy HUMU;

® yMCHHE BBIYUCIATH OTHOCHUTEIBHYIO MOJIGKYISIPHYIO W MOJIIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHHUU, MAacCOBYIO JIOJNIO BelIlecTBa B
pacTBoOpe, KOJIMYECTBO BEILLECTBA U €r0 Maccy, 00bEM ra3zoB ¢ ONOPOIl Ha 001Ke POPMYJIbL;
YMEHHE IPOBOJUTEH PACUYETHI IO YPABHECHUSAM XUMHUSCKHUX PEAKIMN M HAXOIUTh KOJTHMYECTBO
BEIIIECTBA, 00BEM M MAaCCy pPEAareHTOB WJIM MPOJIYKTOB pEaKIMH C OMOpoM Ha obpasell,
QITOPUTM y4eOHBIX IEHCTBHIA;

® BJAQJCHUE OCHOBHBIMH METOJIaMU HAYYHOIO TIO3HAHMs (HAOIIOJEeHUE, W3MEpPEHHUE,
OKCIIEPUMEHT, MOJICITMPOBAHUE) MTPH M3yUYSHUH BEIISCTB U XMMHYCCKHUX SBICHHHA C OTIOPOU
Ha aJTOPUTM Y4eOHBIX JEHCTBUH; YMEHHE CHOPMYIUPOBATH MPOOIEMY U TIPEIIIOKUTE MTyTH
€e pelieHus C MOMOIIBI0 Tearora; 3HaHWe OCHOB 0€30macHOl paboThl ¢ XUMHYECKUMHU
BEIIECTBAMH, XUMHUECKOH TIOCY10i 1 T1abOpaTOpHBIM 000pyI0BaHUEM;

® HamU4Me TMPAKTUYECKHMX HABBHIKOB I[UIAHUPOBAHHMS M  OCYIIECTBICHUS  CIEIYIOIINUX
XUMHUYECKUX IKCIIEPUMEHTOB TOJI PYKOBOJICTBOM YUYHUTENS C OOCYKJIEHUEM IjIaHa paboThl
WJIM COCTaBIICHUEM TaOJUIIbI:

W3YYEHHUE U ONrcaHue PU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHHE C (PU3NYECKUMH U XUMHUYECKUMU SIBJICHUSIMU,

OTIBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKH MPOTEKAHUS XUMUYECKHIX PEaKIInii;
u3y4deHHe crocoOOB pa3eNeHUs CMECei;

MOJTy4YEHHUE KUCIIOPOIa U U3YUEHHE eTr0 CBOMCTB;

MOJIy4Y€HHUE BOJIOPO/Ia U U3YUEHUE €r0 CBONCTB;

MMOJIYYCHHE YTJICKUCIIOTO ra3a U U3y4CHUC €TI0 CBOﬁCTB;



MOJIy4YCHUC aMMHUAaKa U U3YYCHUC €TI0 CBOI>'ICTB;
IMIPUT'OTOBJICHUEC PACTBOPOB C onpeneneHHoﬁ MacCOBOM ,I[OJ'ICﬁ PaCTBOPECHHOT'O BCUICCTBA,
HCCJIeIOBAaHNE U OIIMCAHHUE CBONCTB HCOPTaHNYCCKUX BCIICCTB Pa3JIMYHBIX KJIACCOB;

NpUMEHEHHE WHJIMKATOPOB (JlakMyca, MeTWIOpamka W ¢eHondrasenHa) s OIpeneiIeHus
XapakTepa Cpesibl B pacTBOPaxX KHUCIOT H LIETI0YEH;

HU3Yy4YCHUC B3aHMOHCﬁCTBHH KHCJIIOT C MeTaJulaMHd, OKCHUAaMH METAIJIOB, pPaCTBOPUMBIMU U
HEPACTBOPHUMBIMH OCHOBAaHUSAMHU, COJISAMHU,

[10JIy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJJHOTO METaJljla IPyTUM U3 pacTBOpPa COJH;

uccienoBanre aM(pOTEpHBIX CBOMCTB I'MIPOKCHIOB AIFOMUHHUS U IIMHKA;

pelleHne SKCIepUMEHTANIBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTAHMUYECKUX COSTMHEHUNY;
pelieHre SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «IJIEKTPOIUTHYECKAs JUCCOLIUAIIS,

pelleHne SKCIepUMEHTANBHBIX 3a7a4 1o TeMe «BakHe1ne HeMeTauTbl U KX COSIUHEHHUS;
pelleHne SKCIePUMEHTANbHBIX 3a/1a4 10 TeMe «BaxHeiIre MeTaibl U UX COSTUHEHUSY,;
XUMHUYECKHE SKCIIEPUMEHTBI, MJUTIOCTPUPYIOIIHME IPU3HAKU MPOTEKAHUS peaKkIii HOHHOTO OOMEHa;

KAYeCTBEHHBIE PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX MOHBL XJIOPUA-, OPOMHUJI-,
Hoaua-, cyibdat-, Gpocdar-, KapOOHAT-, CHIMKAT-AHUOHBI, TUIPOKCUI-UOHbI, KATHOHBI AMMOHWUSI,
MarHwsi, KaJbIus, aTFOMUHUS, Kese3a (2+) u sxenesa (3+), meau (2+), 1MHKa;

YMCHHUEC NPCACTABIIATDL PE3YJIbTAThI OKCIICPUMCEHTA B (I)opMe BBIBOAOB, JOKAa3aTCJIbCTB, l"pa(l)I/IKOB n
Ta6J'II/III W BBIABJIATD OMIIUPUUCCKHUE 3aKOHOMEPHOCTH

e RBJAJCHHE TMpaBWIaMud O€30MacCHOTO OOpalieHus ¢ BEHIECTBAMH, UCIOJIb3YEMbIMH B
MOBCETHEBHOM KU3HM, a TAK)Ke MpaBUJIaMU TOBEACHHUS B IEIAX COEpEKEHUs 30POBBS U
OKPY’KaIOIIEeH MPUPOTHON Cpeibl; TOHMMaHUE Bpena (OMacHOCTH) BO3ICHCTBUS Ha JKUBBIC
OpTaHU3MBbI OTPEJIETICHHBIX BEIIECTB, a TaKXe CIIOCOOOB YMEHBIIICHHS U TPEIOTBPAIICHHS
WX BPEIHOTO BO3ACHCTBUS, TOHWMAaHWE 3HAYCHHs] >KUPOB, OEJKOB, YIJIIEBOJOB st
OpraHn3Ma 4eJOBeKa;

® BJQJCHHE OCHOBAMH XHWMHUYECKOW TPAMOTHOCTH, BKIIOUYAIOIIEH YMEHHE TMPaBHIBHO
UCIIONIb30BaTh U3YYCHHBIE BEIIECTBA U MaTepuaibl (B TOM YHCIe, MUHEPATbHBIE YA0OPEHHUS,
METaJJIbl U CIUIaBbl, MPOAYKTHI TEepepaboTKU MPHUPOJHBIX HCTOYHHUKOB YTIIEBOJIOPOIOB
(yrasi, mpupOAHOTO ra3a, HeTH) B OBITY, CETLCKOM XO3SIICTBE, HAa MPOU3BOJICTBE; YMEHUE
MIPUBOJIUTH TIPUMEPHI TIPABUIILHOTO MCITOJIb30BAHUS N3YYCHHBIX BEIIECTB M MAaTEPHAJIOB;



¢ YMCHUC YCTAHABJIMBATH CBA3U MCKAY PCAJIbHO HaGHIOIIaCMBIMI/I XUMHWYCCKNMU SABJIICHUAMU U
HPOLECCaMU, IPOUCXO/SIIIMMH B MAKPO- © MUKPOMHPE, OOBSICHATH IPUYHUHBI MHOTO00pa3Ust
BEIICCTB, YMECHUE HMHTEIPHPOBATh XMMHYECKUE 3HAHHS CO 3HAHMSAMH JPYTHX y4eOHBIX
HPEIMETOB C TIOMOILBIO Me1arora;

e 1mpencraBieHue o chepax NPOPEecCHOHATBHON NEATETbHOCTH, CBA3AHHBIX C XUMHEH U
COBPCMCHHBIMUH TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTHXCHUAX XUMHYECKOU HAYKH;
HaJIMYMEe OMbITa paboThl C Pa3IMYHBIMU MCTOYHMKAMHU MH(YOPMALUHU 1O XUMHUHU (HAy4HO-
HONyJsipHAsl JIUTeparypa, CJIOBapu, CIPABOYHUKH, HHTEPHET-PECYPCHI) C OIOpOW Ha
AJITOPUTM: YMEHHE 00BEKTHBHO OLICHUBATh HH(POPMALIUIO O BEIECTBAX, UX IPEBPALICHHUSX U
HPaKTUYECKOM TPUMEHECHUH.

TpeGoBanusi K mNpeIMeTHbIM pe3yJibTaTaM OCBOeHHsI Y4eOHOro mpeaMera «XUMUS»,
pacnpe/ejeHHbIe M0 F0aM 00yUYeHHUs:

Pe3ynbTathl M0 romam GopMyIHPYIOTCS IO MPUHIUITY JT00aBJICHHUS HOBBIX PE3YyJIbTaTOB OT roja K
roJly, YK€ Ha3BaHHBIC B IPEABLAYIINX I0JIaX MO3MIIMU, KaK PaBUIIO, IOCJIOBHO HE IOBTOPSIOTCS, HO
YUUTBHIBAIOTCS (PE3yabTaThl OYEPEAHOTO I0JIa 0 YMOTYAHHUIO BKIIFOUAIOT PE3YIIBTAThI TPEIBITYITUX
JIET).

8 KUIIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XWMHYECKUX IOHATUH: aTOM, MOJIEKYJAa, XUMHUYECKUN DIIEMEHT,
IIPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJCHTHOCT,
OTHOCHUTEJIbHASL aTOMHAasi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIPHAs Macca,
MaccoBasi J0Jsl XMMHYECKOTO JJIEMEHTa B COEAMHEHUH, MOJIAPHBIH OO0BEM, OKCHJ, KHCIOTa,
OCHOBAHHE, COJIb, 91EKMPOOMPUYAMENLHOCMb, CTEIEHb OKHCICHMs, XUMHU4YECKas peakius,
KJaccu(UKalus peaklil: peaklMyd COEAMHEHUS, PEaKIMHU DPA3JIOKEHHs, PEeaKLUU 3aMelleHHs,
peakuuu oOMeHa, 3K30- U SHAOTEPMHUECKUE PEAKLUU; Mmenioeou sghgexm peaxyuu, sIpo aToMa,
AIIEKTPOHHBIN CJIOM aTOMa, aroMHasi OopOuTalb, paguyc aToMa, XUMHUYECKas CBs3b, MOJISIpHAs U
HENOJISIpHAsl KOBAJICHTHAsI CBA3b, MOHHAs CBs3b, MOH, KaTHMOH, aHWOH, PacTBOp, MaccoBas JI0JId
BellecTBa (IIPOLEHTHAs! KOHLIEHTpAL|s) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKMX MOHATHH (cM. M. 1) M NpUMEHATh 3TU
MIOHATUS IIPU ONIMCAHUM BEILECTB U UX NIPEBPALCHU;

UCIMOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JUIsI COCTaBJIECHUS (OPMYN BEIIECTB, MOJEKYISPHBIX
YpaBHEHHMI XMMUYECKUX PEaKIil, 3IeKTpOHHOr0 OanaHca;

OTpeNeNiATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIUHEHHUSAX; CTENEHb OKHUCICHUS
SJIEMEHTOB B OMHApHBIX COEAMHEHUSX C ONOpPOM Ha ONpejeNeHus, B TOM YHUCIE
CTPYKTYPUPOBAaHHBIC;, IPUHAIJIECKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIacCy COEIMHEHUH 10
dbopMynaM; BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAsl U NOHHAs) B HEOPTaHUYECKUX COSAMHEHUSIX;



MMETh TMPEJCTABICHUE O CUCTEME XUMUYECKUX 3HAHUM, YMETb C MOMONIbIO YUUTENs MPUMEHATH
CHUCTEMY XMMHMUYECKUX 3HAHHUH, JIJIsl YCTAHOBJICHUSI B3aUMOCBSI3H MEXKY U3YyUYCHHBIM MAaTEPUAIIOM U
IIPU TIOJTYYCHUU HOBBIX 3HAHMM, a TaKXKe MPU pabOTe ¢ UCTOYHHMKAMH XMMHYECKOW WHMOpMAaIUH.
OpueHTupoBaThCsi B TOHATHSX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE, MNPUMEHSTH MpHU
BBITIOJTHCHUH YYE€OHBIX 3aJaHUl M PEIICHUH PAcueTHBIX 3aJa4 C OMOPOW Ha aJITOPUTM YUEOHBIX
JICUCTBUU WM3yYCHHBIC 3aKOHBI U TECOPHUM: 3aKOH coxpaHeHus: macchl, [lepronnueckuii 3akon .M.
MenneneeBa, 3akoH NOCMOSHCMBA COCMABA, 3aKOH ABOTapoO; aTOMHO-MOJICKYJISIpHAs TEOpHS.
CootHOCUTH 0003HAYCHHSI, KOTOPbIE UMEIOTCS B Tadimie «llepuoanueckas cucreMa XUMHUYECKUX
anemenToB [[. . MenpaeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUYECKHX
AJIEMEHTOB (COCTaB U 3aps Aapa, 00IIee YHCIIO JIEKTPOHOB U paclpeielieHue UX 10 dJEKTPOHHBIM
CJI0sIM);

KJIacCU(UIIUPOBATh XUMHUECKUE HIIEMEHTHI; HEOPTaHMUECKUE BEIIECTBA; XUMHUECKUE PEaKIMHU (IO
YHCIy W COCTaBY YYacTBYIOUIMX B PEAKLIMU BEHIECTB, MO TEIUIOBOMY 3P QEKTy, M0 U3MEHEHHUIO
CTETIEHU OKUCIICHUS! XUMHUECKUX JIEMEHTOB) C ONOPOM Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATh) OOIME XWMHUYECKHE CBONCTBA BEIIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPK/asd OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUU COOTBETCTBYIOIIMX XUMHUYECKUX
peakLmii C OOpON Ha CXEMBI;

IMIPOIrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBHUCHMOCTH OT HX COCTaBa M CTPOCHHUSA; BO3MOKHOCTHU
MMPOTCKAHUA XHMHYCCKHUX HpeBpameHHﬁ B Pa3IM4YHbIX YCIOBHAX IIOCJIC MNPCABAPUTCIBHOIO
06CY)KI[€HI/IH C II€aarorom,

BBIUNCIIATh OTHOCUTCIIBHYIO MOJIEKYJSIDHYHO M MOJISIDHYIO MAcChl BEIIECTB; MAacCOBYIO JOJIO
XMMHUYECKOTO 3JeMeHTa Mo (opMysie COEAMHEHHUS; MAacCOBYIO [OJIO BEIIeCTBa B PacTBOPE;
IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUW PEaKIIMK C OITOPOM Ha alTrOpUTM;

MPUMEHATh OCHOBHBIC OIEPAIlMd MBICIUTEIBLHON JEATEIbHOCTH — aHAJU3 W CHHTE3, CPAaBHEHHE,
000011eHIe, cCcTeMaTU3allus, KiacCu(UKaIus, BoIIBICHIE TPUYUHHO-CIEICTBEHHBIX CBSI3eH — st
M3Yy4YEHUsl CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIMI; €CTECTBEHHO-HAYYHbIE€ METO/bl MO3HAHUS —
HaOJII0/IeHue, U3MEpPEHHE, MOJEIMPOBAHNUE, JKCIEPUMEHT (PeanvbHblii U MbICIEHHbIN) TIOJ
PYKOBOJICTBOM I1€/1arora;

CJIEZIOBaTh IpaBHJIaM I10JIb30BAaHUS XMMHMYECKOH TOCYINON M J1a00paTOpHBIM 00OpYyIOBaHHEM, a
TaKXe IMpaBUjaM OOpallleHHsl ¢ BEIIeCTBAMHU B COOTBETCTBUHM C MHCTPYKLHMSMHU IO BBITOJIHEHHIO
7a00paTOPHBIX XUMHYECKHX OIBITOB IO MOJYYEHUI0 U COOMpPAHMIO Tra3000pa3HbIX BELIECTB
(Bomoposia M KHUCIOpOJa), IPUTOTOBJICHHIO pPACTBOPOB C OMNPENEIEHHONM MacCcOBOW Joiei
pacTBOPEHHOIO  BELIECTBA; IUIAHUPOBATh M  IMPOBOJAUTH XHMHUYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB (JJakKMycC, eHOI(TaIenH,
MCTUIIOPAHXK U le.), IMOATBCPKAAIOIINX Ka4eCTBEHHBII COCTaB HCOPTaHNYCCKUX BCIICCTB
(KauecTBEHHbIE PEAKIIMU HAa MOHBI) IIOJ] PYKOBOJICTBOM II€/1arora.

9 KJIACC



PacKpbIBaTh CMbICI OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTHOH, aHUOH, IPOCTOE BELIECTBO, CJI0KHOE BEILECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD,
CTETNEeHb OKHUCIICHUS, XUMUUECKasl peaklius, XUMHUECKas CBS3b, Men1080l 3¢gexm peaxyuu,MOolb,
MOJIIPHBIA O00BEM, PACTBOP; DJIEKTPOJUTHI, HEINCKTPOJHTHI, AJICKTPOIUTHYECKAS IHCCOIUAINS,
peaknuyu MOHHOTO OOMEHa, KaTallu3aTop, Xumuueckoe pasHogecue, obpamumvle U HeoOpamumbvle
peaxkyuu, OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH, OKHCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHHE, aJIOTPONHs, aM(OTEPHOCTh, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHA,
METaJIJINYECKast), KPUCTAJUINYECKAs PEIETKA, KOPPO3Us MEMANN08, CNAABbL, CKOPOCHb XUMUUECKOU
peaxyuu, penenbHo gonyctumas konuentpauus (I1IJIK) Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKMX MOHATUH (CM. I. 1) M NPUMEHATH 3ITH
IIOHATUS IIPU ONMCAHWUM BEILECTB U UX NIPEBPALCHUMN;

UCIIOJIb30BaTh 3HAKU M CUMBOJIBI JUISl (PUKCALIMU PE3yJIbTaTOB HAOIIOACHUM, COCTaBICHUS (popMyl
BEILIECTB M YPABHEHUM XMMHUYECKMX PEAKLUM, 3allMCH JAHHBIX YCIOBUM 3anad. Mcmomb3oBaTh
o0o3HaueHus, umeromuecs B [lepuoguueckoir cucrteme M TaOIMIE PACTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U COJIEH B BOZAE JUIsl BHIIIOJIHEHUS 3aJaHU.

ONpEeNEeNsATh BAJICHTHOCTb W CTENEHb OKHUCICHUS XUMHUYECKHUX JJEMEHTOB B COCAMHEHUSIX
Pa3IMYHOr0 COCTaBa; MPUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHHUI C OMopou
Ha ONpEJENICHUs, B TOM YHCJIE CTPYKTYpUPOBAHHBIC, BUIbl XWMHUYECKOW CBSI3M (KOBaJIeHTHas,
MOHHAs, METAJNINYECKasi) B HEOPTAHMUECKUX COCIUHEHUSX; 3aps]l HOHA 10 XUMHUYECKO (opmyIie;
XapakTep cpelbl B BOJHBIX PACTBOpPAX KHUCJIOT W IUEIOYEW, mun Kpucmaiiudeckou peuémku
KOHKPEmHO20 8eujecmaed;

packpbiBaTh cMbIci [lepuonnueckoro 3akona J[.M. MenneneeBa M JI€MOHCTPUPOBATH €TI0
NOHMMAHUE: OnuUCbLIBAMb U Xapakmepuzosams TadnuuHyo (opmy Ilepuoanueckoil cucreMsl
XUMHUYECKHX 3JIEMEHTOB: pa3iuyarh IMOHATUS «rjaBHas noarpynna (A-rpynma)» U «11obo4yHas
noarpynna (b-rpynma)», Manble u OoJbIIME TEPUOIBI; coomHoCUMb O0O03HAYEHUs, KOTOpPbIE
UMEIOTCS B TEpUOAMYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3aps]l sipa, 00Ilee Ynciao 3JIEKTPOHOB U paclpeesieHne ux Mo
AIIEKTPOHHBIM CIIOSIM); 00bACHAMb OOIME 3aKOHOMEPHOCTH B U3MEHEHHWH CBOMCTB XMMHYECKHX
AJIIEMEHTOB M HX COEIMHEHUIl B MpejenaXx MaJlbIX MEepUOJIOB U TJIaBHBIX HOJATPYNN C y4ETOM
CTPOEHUS UX aTOMOB;

KJIacCu(UIUPOBATh XUMHUECKUE JIEMEHTbI; HEOPraHMUECKUE BEIIECTBA; XUMUUYECKHE peakiuu (1o
YUCIY W COCTAaBYy Y4YacTBYIOIIMX B pPEaKIMH BEIECTB, MO TEIUIOBOMY 3G (eKTy, M0 U3MEHEHHUIO
CTETNeHEeH OKUCIEHMSI XUMHUUECKHUX AJIEMEHTOB) C ONOPOI Ha CXEMBIL;

XapakTepu30BaTh (OMHUCHIBaTh) OOIMIME H CHEHUPUISCKUEe XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAs OMUCAHWE MPUMEPAMH MOJICKYJISPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUNA C OIIOPOIl HA CXEMBI;

COCTABJISITh YPABHEHHMSI DJICKTPOJIMTHYECKON TUCCOLMALMU KHCIIOT, HIEJOYEH M COJEH; MOJHBIE U
COKpalEHHbIE YpaBHEHHUS] peakluid HOHHOrO OOMEHA; YpaBHEHMsI PEaKIUil, MOJTBEPKIAOLINX
CYILIECTBOBaHHE FEHETHUUECKOM CBSI3M MEX/y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;



PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUA MOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKIIU;

IMPOIrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HMX CTPOCHHA, BO3MOXHOCTH IIPOTCKAHUA
XUMHNYCCKUX npeBpameHI/Iﬁ IIOCJIC MPEABAPUTEIIBHOT'O O6CY)KI[€HI/I5[ C II€aaroromM,

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYKHO MAacChl BEIECTB; MACCOBYIO JOJIHO
XUMHYECKOTO 3JIEMEHTa Mo QopMyje COEAMHEHHS; MAacCOBYIO JOJIO BEIIeCTBAa B PacTBOPE;
MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKIIMU C ONIOPOM HA AIITOPUTM;

CJIEIOBATh IIPABMUJIAM II0JIb30BAHUS XMMUYECKOW IOCYNOH M J1a0OpaTOpPHBIM OOOPYNOBAaHUEM, a
TaKKe TpaBHIaM OOpAIEHHS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHSMH IO BBITOTHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TIOJYYEHHUIO M COOMPAaHUIO Ta3000pa3HBIX BELIECTB
(aMMHaKa U yriaeKucioro rasa);

MPOBOJUTH PEAKILIMH, ITOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEUIECTB: PACIIO3HABATH
OTIBITHBIM ITYTEM XJIOPH[I- OpOMUJI-, HOJUI-, KapOoHaT-, pocdar-, crumkar-, cyabhar-, THIPOKCH/I-
VOHBI, KATUOHBI aMMOHMS U MOHBI M3YYEHHBIX METAJJIOB, PUCYTCTBYIOIIHUE B BOAHBIX PacTBOpax
HEOPraHUYECKUX BEUIECTB;

IPUMEHSTh OCHOBHBIE OIEPALIMU MBICIUTEIBLHOW NEATEIbHOCTH — aHaJU3 U CHHTE3, CPAaBHEHUE,
0000111eHHe, CUCTEeMATU3aLUIO, BBIABICHUE IMPUYMHHO-CICICTBEHHBIX CBA3CH — I H3ydeHHs
CBOMCTB BEHIECTB M XUMHUYECKMX PpEaKLMH; €CTeCTBEHHO-HAYYHbIE METOJbl IIO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

TEMATHYECKOE IINTAHUPOBAHHE

8 KJIACC
HauMmeHoBaHue Koaun4gecTBO 4acoB

Ne DuleKTpoHHbIe (U poBHIE)
pa3iejioB U TeEM Kontpoabsubie |[IpakTuyeckue

n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NpOrpaMmbl padoThI padoThI

Paznen 1. HepBOHa‘{a.}IbeIe XUMHUYECCKHUEC ITIOHATHUA

XUMUS — BaKHaAsA

obJacTb

11 €CTECTBO3HAHUS U 5 9 bubmuotexa [JOK
MIPAaKTHYECKOM https://m.edsoo.ru/7f41837c
JeSITeTbHOCTH
4enoBeKa

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

Hroro 1o pasneny 20



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

Paznen 2. BakHeiilue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

21 Bosznyx. Kucnopoa. 6 1 bu6mmoreka [IOK
" |ITonsiTue 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o 3 1 bubnmoreka [JOK
" |KMCIIOTaX U COMSX https://m.edsoo0.ru/7f41837¢
Bopna. PactBopsl.
2.3 |[Toustue 00 5 1 bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
OCHOBAHUAX
Vs OCHOBHBIE KJIACCHI ” . BuGorexa LIOK
& [HeopratecKux https://m.edsoo.ru/7f41837¢
COEIMHEHUI
Hroro no pazneny 30

peakuun

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckasi cucreMa XuMmuieckux 3jaementon /1. U.
MenpeneeBa. CTpoenne aToMoB. XUMH4YeCKasi CBSA3b. OKUCIAUTEIbHO-BOCCTAHOBUTEIbHbIE

[Tepuoanueckuii 3aKk0H
u [lepronnueckas

[TPOIT'PAMME

31 CHUCTEMa XMMUYECKUX 7 bubnuorexa [JOK
snemenTos /1. 1. https://m.edsoo.ru/7f41837¢
Menneneena.

Crpoenue aroma
XHUMHYECKasi CBSI3b.

3.2 OkucauTenbHO- 8 bubmuoreka [JOK
BOCCTaHOBHTEJIHHEIE https://m.edso0.ru/7f41837¢
peakuuu

bu6mmoreka [IOK

Hroro mo pasneny 15 https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 Bubnmorexa LIOK

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

OBIIEE KOJIMYECTBO

YACOB IO 68 6



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

9 KJIACC

Kosun4yecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHnoBanue (uudpoBbIe)
pa3aeoB U TeEM KonTpoabusbie IlpakTnyeckue
n/n HpOrpaMMbI Bcero paGoTh: paGoTH! o0pa3oBaTe/ibHbIE
pecypchl
Pa3nen 1. BeecTBO M XUMHYECKHE PeAKIIUH
[ToBTOpEeHUE U
11 YTIIyOJICHHE 3HAHHIA 5 bubmuorexa [JOK
OCHOBHBIX Pa3/ICiioB https://m.edsoo.ru/7f41a636
Kypca 8 kitacca
OCHOBHEIE
1.2 |3akoHOMEpHOCTH 4 Bubnuorexa LIOK
. https://m.edsoo.ru/7f41a636
XUMHYCCKHUX PEaKIuit
DNEKTPOTUTHIECKAS
13 JIMCCOLIMAITHS. 8 1 1 bu6mmoreka [IOK
XUMHUECKUE PEaKIIUU https://m.edsoo.ru/7f41a636
B pacTBOpax
Htoro no pazneny 17
Pa3znen 2. HemeTaslsibl M MX COEIMHEHHUSI
Oo61mas
XapaKTePUCTHKA
2.1 XI/IFII/II/ILI:(I:KI:X 4 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
snemenToB VIIA-
rpynibl. ['aorenst
OO6mas
XapaKTePUCTHKA
29 XAMUYECKHUX 5 bubmuorexa [JOK
sneMeHToB VIA- https://m.edsoo.ru/7f41a636
rpynmnsl. Cepa u eé
COCTMHEHUS
OO6mas
XapaKTePUCTHKA
53 XAMHYECKHX 7 1 bu6mmoreka [JOK
aeMeHTOB VA- https://m.edsoo.ru/7f41a636
rpymbl. A3oT, pochop
1 UX COCAMHCHHUS
OO6mas
XapaKTePUCTHKA
24 XI/IFI\)/II/I'-Ie(F:)KI/IX 8 1 2 bubmorexa [IOK

snemeHToB [VA-
rpynnsl. YTIepoa u

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

KPEMHMH U UX
COEMHEHUS

Hroro mo pazneny 25

Pasznea 3. Mera/uibl 1 MX COeTUHEHUSHA

31 OO0mrue cBoiicTBa 4 Bu6mmoreka [JOK
METaJIOB https://m.edsoo.ru/7f41a636
32 Baxueiinme MeTaib 16 1 Bu6mmoreka [JOK
W UX COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u oKpy:Kawiuas cpeaa
4.1 ﬁ::lezf;fb? B J)KU3HU 3 bubmmorexa LIOK
qeloBeKa https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO
YACOB I10 68 3
IMTPOI'PAMME

IHOYPOYHOE INTAHUPOBAHMUE

8 KUIIACC
N Kosun4yecTBo yacos
11;)11 Tema ypoka Beero KonTtposabHbie [MpakTuyeckue
padoThI
1 [Ipenmer xumuu. Pons xumuu B
JKW3HU YyeroBeka. Terna u BelecTsa
5 [TonsiTHe 0 MeTOAX TTO3HAHUS B
XUMHH
3 UncThle BelecTBa M CMECH.
CrniocoOsI pa3aeneHust cmeceit
[TpakTuyeckas padora Ne 1
4 «[IpaBuna paboTsl B 1aboparopuu 1
Y IpUEMBI O0paIICHUS C
1abopaTopHBIM 000PYIOBAHHEM)
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceil (Ha mpumepe 1
OYHUCTKHU TOBapEHHOU COJIN)»
6 ATOMBI I MOJICKYJIBI
7 XUMUYECKUE JIEMEHTBI. 3HAKU



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

(CUMBOJIBI) XUMHYECKHUX 3JIEMEHTOB

IIpocTsle U ClI0KHBIE BELIECTBA

ATOMHO-MOJIEKYJISIPHOE YUEHUE

10

3aKOH MOCTOSHCTBA COCTaBa
BelecTB. XUMUYecKasi GopMyIa.
BajgeHTHOCTE aTOMOB XUMHUYECKUX
3JICMEHTOB

11

OTHOcHuTeNnbHAs aTOMHAs Macca.
OTtHOCHUTENbHAS MOJIEKYJIAPpHAasA
Macca

12

MaccoBas 10J11 XUMHYECKOTO
3JIEMEHTA B COEINHEHUH

13

KonunuecTBo BemecTBa. Mosib.
MoustpHast macca

14

BrrancineHus KoaudecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM
XUMHYECKUX PEAKIUI

15

duznyeckre U XUMUYECKHUE
sIBJICHUS. XUMHYECKast peaKuuAa

16

HpI/ISHaKI/I " YCJIOBUA NMPOTCKAHUA
XUMHNYCCKHUX peaKLII/Iﬁ

17

3aKkoH COXPAaHCHUS MACChI
BEIIECTB. XMMHYECKHE YpaBHCHHUA

18

Knaccudukanms XuMu4ecKkux
peakiuii (CoeTuHEHN,
pa3IoXKEeHUs, 3aMelleHus, 0OMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHuKIoneauct. O0o0IIeHNE U
cucTeMaTu3alus 3HaHu|

20

KontponbHas padora Nel o teme
«BemecTBa 1 XuMU4eCcKHe
peaknun»

21

Bo3nyx — cMech razos. Coctas
Bo3ayxa. Kucnopong — snemeHT u
pocroe BeniecTso. O30H

22

dusznuecKkue U XMMUYECKHe
CBOMCTBA KUCIIOpOo/ia (peakuuu
okucienus, ropeaue). [lonstue 00
OKCHIax

23

CriocoOsI ToNTydeHus: KUCIopoa B
1abopaTOPUH M TPOMBIIIIEHHOCTH.
[Tpumenenue kucmopoaa

24

TennoBoii r3¢pexT XuMuaecKoi
peaKIyH, IIOHITHE O




TCPMOXUMHNYCCKOM YPaBHCHHUH,
9K30- U SHJOTEPMUYCCKUX
peaKIusIx

25

TornuBo (HedTh, yroiab U METaH).
3arpsA3HeHne BO31yXa, Coco0b!
€ro MnpeoTBpaleHHs

26

[IpakTrueckas padota Ne 3 o Teme
«[Tomyuenne u cobupanue
KHCJIOPO/Ia, U3YYEHHUE €T CBOHCTBY

27

Bonopon — aneMeHT u npocroe
BelecTBO. Haxoxaenue B npupoe

28

duznyeckre 1 XUMHUYECKHE
cBoMcTBa Bojopoa. [Ipumenenne
BOJIOpOZA

29

ITonsaTHE O KMCIOTAaX U COJISIX

30

CriocoObI MoTy4eHHst BOJIOPO/ia B
naboparopun

31

[IpakTuueckas pabora Ne 4 o teme
«[Tomyuenue u coonpanue
BOJIOPOJIa, U3YYCHHUE €T0 CBOHCTBY»

32

Mousipabiii 00BEM ra3zoB. 3aKoH
ABoraapo

33

Brerunciienuss 00b€Ma, KOJIUYSCTBA
BEIIECTBA ra3a MO €ro U3BECTHOMY
KOJIMYECTBY BEILECTBA WU 00BEMY

34

Breruncienus o0bEMOB ra3oB 110
YpPaBHEHHUIO PEAKIIUU Ha OCHOBE
3aKOHAa 00BLEMHBIX OTHOILIEHHIH
ra3oB

35

dusnueckre U XUMHYECKUE
CBOIICTBA BOJBI

36

CocraB ocHoBanuii. [Torsatue 00
WHJIUKaTOpax

37

Bopa kak pacTBOpUTED.
HacpleHHble 1 HEHACHIILIEHHBIE
pacTBOpbl. MaccoBas 10
BELIECTBA B PacTBOpE

38

ITpakTruyeckas padora Ne 5 o Teme
«IIpuroroBnenue pacTBOpOB ¢
ONpeAeIEHHON MaCCOBOM JOJIEN
PacTBOPEHHOTO BEILIECTBAY

39

KonTtponbHast padora Ne2 mo teme
«Kucnopoa. Bogopoa. Bona»

40

Oxcunsl: cocTaB, Kiaccupukaus,




HOMEHKJIaTypa

41

[Tonyyenue u xXuMu4IECKHE
CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCUIIOB

42

OcHOBaHMSI: COCTaB,
KJIacCU(UKALINS, HOMEHKJIATypa

43

[Tonyyenue u XuMH4IECKHE
CBOICTBa OCHOBaHUI

44

Kucnotsl: coctas, kinaccudukanus,
HOMEHKJIaTypa

45

[Tonyyenue u XuMH4IECKHE
CBOMCTBA KHUCJIOT

46

Conu (cpenHue): HOMEHKIATYpA,
CTIIOCOOBI TTOJTyUEHUS, XUMHUSCKUE
CBOMCTBa

47

[TpakTuyeckas padora Ne 6.
Pemenne OKCIICPUMCHTAIIBHBIX
3aga4 o Teme «OCHOBHBIE KIIaCChI
HEOPraHMYECKUX COCAMHCHHID»

48

['eneTnueckas cBs3b MEXKIY
KJIacCaMU HEOPTraHUYECKUX
COETMHEHUN

49

O0001IeHEe ¥ cUCTEMATU3alIUSA
3HAHUU

50

KonrtpomnbHas pabota Ne3 o reme
"OCHOBHEIE KJIACCHI
HEOPraHUYECKUX COeTUHEHUI"

o1

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I
XUMHYECKHUX 3eMEHTOB. IloHsATHE
O I'pytmnax CXOJHbIX 3JIECMCHTOB

52

[Iepnonnueckuil 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKUX dneMeHToB . 1.
MenneneeBa

53

[Iepuonsl, rpynmnsl, HOATPYIIIIBI

54

Crpoenue atomoB. CocTaB
aTOMHBIX saep. M3oronsl

55

CtpoeHue IIeKTPOHHBIX 000TI0UeK
aTOMOB DJICMEHTOB
[Tepuoanueckoit cucremst . 1.
Menneneena

56

XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 10 €T0 IOJIOKEHUIO B
ITepuonnueckoii cucreme . 1.




MenneneeBa

3nauenue [lepuoanueckoro 3aKkoHa
IUIs Pa3BUTHS HAYKU U ITPAKTUKH.

57 . . MenneneeB — y4€HbIH, 1
MeAaror ¥ rpaJIaHuH

58 DIEKTPOOTPUIIATEIILHOCTh AaTOMOB 1
XUMHUYECKUX JIEMEHTOB

59  |MonHas xumMu4eckas CBs3b 1

60 KoBasieHTHas nonsipHas 1
XUMHYECKast CBS3b

61 KoBanentHas nenossipHas 1
XUMHYECKas CBS3b

62 |CreneHb OKUCIICHUS 1

63 OKuCIUTENHHO- 1
BOCCTaHOBUTEJIbHBIC PEAKIHH

64  |OxucnauTenu U BOCCTAHOBHUTEIIN 1
KonTponbnas padota Ne4 o reme

65 |[«Ctpoenue aToma. XMMHYECKAs 1 1
CBSI3b)»

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

67 Pe3epBHbIil ypoK. O6061116HI/Ie u 1
CUCTEeMAaTH3aIHsI 3HAHUI

68 PesepBHbIil ypoK. O606?ICHH€ u 1
CUCTeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O 68 4 5

[TPOT'PAMME

9 KJIACC

KosnuecTBo 1yacos
Ne ni/m [Tema ypoka KoHnTpoJsbHbIe IMpakTuyeckune

Bcero

padoTbI

padoThbI

[Iepnonnueckuii 3aK0H.
IIepunonnueckas cucrema

1 1
XUMHUYECKUX d1eMeHToB /1. 1.
Menpaeneesa
3aKOHOMEPHOCTH B U3MEHEHUN

2 CBOMCTB XUMHUYECKHX 3JIEMCHTOB 1
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukamnms n 1

HOMEHKJIaTypa HEOPraHUYECKUX




BCIICCTB

Bunn xuMudeckoi cBSI3H U
THUIIBI KPUCTATUTUNYECKHUX
pELIETOK

XUMU4JecKre CBOMCTBA BEILIECTB,
OTHOCSIIIUXCS K Pa3IHIHBIM
KJIacCaM HEOPTraHUYeCKUX
COEIMHEHHI, FeHETUYECKast
CBS3b HEOPTAaHUYECKUX BEIIECTB.

Krnaccudukanus XuMu4ecKux
peakIuil 1o pa3InyHbIM
MpU3HAKaM

[TonsiTue o ckopocTu
XAMUYECKOU peakiuu. [loHstue
0 TOMOT€HHBIX U T€TEPOr€HHBIX
peaKIUsIX

[ToHsITHE O XUMUYECKOM
paBHOBecHH. DaKTOPHI,
BIIMAIOIINE HA CKOPOCTh
XUMHYECKON peakinu U
MOJIO)KEHUE XUMUYECKOTO
paBHOBECHS

OKHUCIIUTEBLHO-
BOCCTAaHOBUTEJIBHBIE PEAKITUU

10

Teopus NIEKTPOIUTUYECKON
nucconmanyu. CHiIbHBIE U
cl1a0bIe AIIEKTPOIUTHI

11

HonHble ypaBHEHUs peakuui

12

XUMHYeCcKHe CBOMCTBA KMCIIOT U
OCHOBaHHUI B CBETE
MIpe/iCTaBICHHI 00
BIEKTPOJIUTUYECKON
JHUCCOLUAIIH

13

XMMHUECKHE CBOIMCTBA COJICH B
CBETE MpecTaBIeHU 00
AIEKTPOJIUTUYECKON
JIICCOITHAITAH

14

[TonsiTHE 0 ruapoOIHM3E coNen

15

O00011IeHIE U CHCTEMATH3ALIUs
3HAHWUH

16

[TpakTryeckas padora Ne 1.
«PermieHne sxcriepuMeHTaIbHbIX
3a7au»

17

KonrponsHas pabora no teme




«ONEKTPOINTHIECKAS
aucconuanus. XUMHUYECKUE
peaxkiuu B pacTBOpax»

18

OOm1ast xapaKTepUCTHKA
rajJoreHoB. XUMHUYECKHE
CBOICTBA Ha IpUMeEpE XJIopa

19

Xinopooaopoa. ComnsiHast
KHCJIOTa, XHMHYECKHE CBOMCTBA,
MoJIy4YeHUe, MPUMEHEHUE

20

[IpakTuyeckas padorta Ne 2 mo
teMe «llomydyenue conssHon
KUCIIOTBI, U3y4eHHUE e€ CBOMCTBY

21

Brruunciienus o ypaBHEeHHUSIM
XUMHYCCKHUX PEaKIIMH, SCIIn
OJIMH M3 PEarcHTOB JaH B
H30BITKE

22

OOw1ast xapakTepucTHKa
snemMeHTOB VIA-rpynimsl

23

ANIOTpOnHBIE MOAU(PUKAIIUU
cepbl. HaxoxxaeHune cepsol u e€
COEAMHEHHI B IIPUPOJIE.
XUMHYECKUE CBOMCTBA CEPBI

24

CepoBomopoi, CTpOEHHUE,
(bu3nYecKre U XUMHYECKHe
CBOICTBa

25

Oxcuppl cepel. CepHas KUCIIOTAa,
¢bu3nyeckrne 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHHE

26

XHAMHMYECKHUE PEAKLIUH, JIC)KAIIIHE
B OCHOBE IIPOMBIIIUIEHHOTO
crioco0a MoTy4eHus CepHOU
KUCJIOThL. XUMUYECKOE
3arpsA3HEHUE OKpYXKarolen
Cpelbl COEUHEHUSMU CEPbI

27

Brruncienue MmaccoBoi o
BBIX0/1a MTPOJIYKTA PEaKIUn

28

OO6m1ast XxapakTeprucTUKa
251eMeHTOB VA-rpynisl. A30T,
pacnpoCTpaHEHUE B IPUPOJIE,
¢bu3znyeckrue 1 XuMHUYeCcKHe
CBOMCTBa

29

AMMHUaK, ero Gu3n4ecKue u
XMMHYECKHE CBOICTBA,
MI0JIy4E€HUE U IPUMEHEHUE




30

[Ipaktuyeckas padorta Ne 3 mo
teMe «llomydyenue ammuaka,
H3y4YEHUE €ro CBOMCTBY

31

A30THas KHCJIO0TAa, €€
(hU3UYECKHE U XUMHYCCKHUE
CBOMCTBa

32

Hcnons30Banne HUTPATOB U
coJIeli aMMOHHUSI B KaUeCTBE
MUHEPAIbHBIX YI0OpEHHA.
XUMHYeCKoe 3arpsi3HeHIE
OKpY>Karollen cpeibl
COETMHEHUSIMH a30Ta

33

dochop. Oxcun pochopa (V) u
dhochopHas kuciora,
(bu3nIecKre U XUMHUCCKUEC
CBOWCTBA, TIOJTYYCHHE

34

Hcnonp3oBanue pocdaros B
KauyeCTBE MUHEPATHHBIX
ynobpenuii. 3arpsisHeHne
MPUPOIHOM cpenbl pochaTamu

35

Yraepon, pacnpocTpaHEHUE B
npupoje, GU3nIECKue U
XUMHUYECKHUE CBOICTBA

36

Oxkcupl yriaepojaa, ux
(bu3nvecKrue U XUMUYECKHE
CBOWCTBA. DKOJIOTHYECCKHE
po0JIeMBbl, CBSI3aHHBIE C
okcunom yrieposa (V)

37

YroapHas KUCIIOTa U €€ COJIN

38

ITpakTuyeckas padora Ne 4 o
teMe "[lonydeHue yriekuciaoro
ra3za. KauecTBeHHas peakius Ha
KapOoHaT-MoH"

39

[TepBoHavabHBIC TOHATHS 00
OpPraHWYECKUX BEIIECTBaX KaK O
COEIMHEHMSX yIiIepoJia

40

KpCMHI/Iﬁ n €ro COCAUMHCHUA

41

[TpakTuyeckas pabora Ne 5.
Permienue sxcriepuMeHTaIbHBIX
3a1a4 1o teme «BaxHeimne
HEMETaJJIbl U UX COSTUHEHUS»

42

KonTponbHas pabora no teme
«Baxaene HeMeTalIbl 1 UX
COCTMHECHUS




OOm1ast xapaKTepUCTHKA
XUMHAYECKHUX 3JIEMEHTOB —
MeTaI0B. MeTauinueckas CBsI3b

43
M MeTaJlJInYecKas
KpUCTAJUIMYECKas PEIIETKA.
du3nueckue CBOMCTBAa METAJIOB
XUMUUYeCKHe CBOMCTBA

44 METaJUIOB. DIEKTPOXUMHUCCKHUI
Ps HAaIPSDKEHUM METAJUIOB
OO6mmme crnocoObI MOTyYCHHS
MeTasioB. CIIIaBEL.

45 Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB COJACPKUT
MIPUMECH

46 [TonsiTHE O KOPPO3UU METAILIIOB

47 [IenouHbie METAILIBI

48 OxcHIBI U TUIPOKCHIIBI HATPUS U
KaJus

49 [IenouHO3eMeNbHBIC METAJIIBI —
KaJIbIIUA U MarHuu

50 Bakneiinme coenuHeHns
KaJIbIIUs

51 O06001IeHre B cUCTeMAaTH3aIs
3HAHUU

59 JKEcTKOCTh BOABI U CITIOCOOBI €€
yCTpaHEHUs
[IpakTryeckas pabota Ne 6 mo

53 TeMme "JKEcTKOCTh BOIBI U
METOJIbI €€ yCTpaHEHUS"

54 AMOMUHUN

55 AmMdoTepHbIe CBOICTBa OKCHIA
Y THIPOKCHU/IA

56 Kenezo

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

58 O00011IeHIE U CHCTEMATH3ALIUS
3HAHUH
[IpakTnueckas padora Ne 7.

59 Pemmenne sxcriepruMeHTaIbHBIX
3aja4 1o reMe «BaxkHenmnme
METAJLIbI U UX COCAUHCHHUS

60 Breruucnenus mo ypaBHEHHSIM

XHUMHUYCCKUX peaKHHﬁ, €ClIn




OJIMH U3 PEareHTOB JaH B
M30BITKE W COACPIKUT
npumMecH. Beruucnenus
MacCOBOH J0JH BbIXOJa
MPOIYKTa peaKuuu

O06001IeHME ¥ cucTEMATU3aLUSA

61 . 1
3HAHHH
KonrponsHas padora o teme

62 «Baxnenmme MeTauIbl 1 UX 1
COCTMHECHUS

63 Bemiecra u NiaTepI/IanH B 1
MTOBCETHEBHO KU3HH YEJIOBEKA

64 XI/IMI/I‘IGCKOCUSar‘p}I?»HeHI/Ie 1
OKPYKaroIIeH CpeJIbl

65 Posb xumuu B pereHun 1
IKOJIOTHYECKUX MPoOIeM

66 PesepBHbIit ypok. O606111eH1/Ie u 1
cHCcTeMaTHU3allus 3HAHU I

OBUIEE KOJIMYECTBO YACOB I10 66

[TPOIT'PAMME







