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[NOACHUTEJIBHASA 3AIINCKA

Pabouas mnporpamma 0o XuMHHM JUIsI OOYyYaroOWIUXCS C  3aJEpKKON
ncuxudyeckoro pazsutust (mamee — 3I[IP) Ha ypoBHE OCHOBHOroO 00I1IETO
o0pa30oBaHus COCTaBlieHa B COOTBETCTBUM ¢ DenepaibHbIM TOCYJapCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHAAPTOM OCHOBHOTO oOmiero obpaszoBanus (IIpuxas
Munnpocsemenuss Poccum ot 31.05.2021 1. No 287, 3apeructpupoBaH
MunucrepctBoM toctuliu Poccuiickoit @eneparuun 05.07.2021 r., per. HoMep
64101) (manee — @OI'OC 0OO0O), IlpumepHoil aganTUPOBAHHONW OCHOBHOMU
00pa3zoBaTeIbHOM MPOrPaMMOl OCHOBHOTO 00I1Iero 00pa3oBaHus 00yJaromuXcs ¢
3ajiepkkoi neuxudeckoro paszputus (gainee — [TAOOIT OOO 3I1P), IlpumepHoit
paboueil mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus»  (6a30Bblii  ypoBeHb), [IpumepHOil  mporpamMmoil  BOCHUTaHUS
oOy4Jaromuxcs MNpH MOJYYEHHUH OCHOBHOTO OOIIero oOpa3oBaHHs, C YYETOM
pacnpelefieHHbIX M0 Kjaccam IMpoBepsieMbIX TpeOOBaHMM K pe3ysibTaTaM
OCBOCHHSI OCHOBHOM  00pa3oBaTelIbHOW MPOrpaMMbl  OCHOBHOTO  OOILETO
o0pa3oBaHUsA U DJIIEMEHTOB COJEpXKaHUs, NPEJICTABICHHBIX B YHUBEPCAIbHOM
koaudukarope mno xumuu, KoHuenuuu mnpenogaBaHus Y4eOHOTro MpeameTa
«XuMHs», B 00pa3oBaTelbHbIX oOpraHuzanusx P®, peanu3youmx OCHOBHbBIC
o01reo0pazoBaTeIbHbIE MPOTPAMMBI.

Ob61mas xapakTepucTHKA Y4eOHOr0 nmpeamMera « XuMush»

YyeOubiii mnpeaMer «XUMHUS»  BXOAUT B MNPEAMETHYIO  00JacTh
«EcTecTBEHHOHay4YHble  MpEeIMETh». B cucteMe  ecTeCTBEHHOHAy4YHOTO
o0Opa3oBaHus XMMHS KaK y4eOHBIA MpeaMeT 3aHUMAeT BaKHOE MECTO B TIO3HAHUU
3aKOHOB MPHUPOJBI, (POPMUPOBAHUKM HAYYHOM KapTUHBI MUpPA, CO3IaHUU OCHOBBI
XUMHYECKUX 3HAHUH, HEOOXOAUMBIX JJIsI TOBCEIHEBHOW JKM3HU, HABBIKOB
3I0POBOTO M 0€30MacHOTO I 4YeJOBeKa M OKpYKalolled ero cpeasl oOpasza
KU3HU,a TAK)KE€ B BOCIUTAHUH 3KOJIOTUYECKON KYJIbTYPBHI.

VYCHnemHocTh M3y4EHUsT XUMHUU CBS3aHA C OBJAJECHHUEM XUMUYECKUM
SI3bIKOM, COOJIFOZICHWEM TpaBWJI  Oe30macHOM paboThl MpU  BHITIOJIHEHUHU
XUMHUYECKOTO 3KCIIEPUMEHTa, OCO3HAHUEM MHOTOYMCIICHHBIX CBA3€H XUMHUU C
JIPYTUMU MPEeIMETaMH IMIKOJIBHOTO Kypca.

[Iporpamma BkirO4aeT B ce0si OCHOBBI HEOPTaHUYECKOW M OpraHWYECKON
XxuMuU. ['1aBHOM wulieel mporpamMMbl SIBISIETCS CO3JaHUE 0a30BOr0 KOMILIEKCA
OTIOPHBIX 3HAHHI MO0 XUMHH, BEIPAKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3pPACTy
oOydJarommxcs U uX 0coObIM 00pa30BaTEIbLHBIM OTPEOHOCTSM.

B coxmepxxaHuM AaHHOTO Kypca MPEACTaBIEHbl OCHOBOIOJIAraroinue
XUMUYECKHE TEOPETUYECKUE 3HAHMS, BKIIOYAIONIME U3YYEHHUE COCTaBa H
CTPOCHHMS BEUIECTB, 3aBUCUMOCTH HX CBOICTB OT CTPOEHHUS, IMPOTHO3UPOBAHHE
CBOMCTB BEILIECTB, UCCIEOBAHNE 3aKOHOMEPHOCTEH XUMUYECKUX MPEBPAILICHUN U
MyTeN yIpaBiICHUS UMH B LEISAX MOJYYEHUS BEIIECTB U MAaTEPUAIIOB.

TeopeTnyeckyr0 OCHOBY M3YYEHHS HEOPTaHUYECKOW XUMHUM COCTaBISET
aTOMHO-MOJIEKyJsipHOoe yueHue, llepmogmueckuii 3akoH .M. MengeneeBa ¢



KpPaTKUMHU CBEJCHUSIMH O CTPOEHMM aToMa, BHAAX XUMHUYECKOW CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUECKUX PEaKIIU.

B u3yueHun Kypca 3HauMTeNlbHAasE POJb OTBOAUTCS XHUMHYECKOMY
AKCHEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JTA0OPATOPHBIX PabOT, OMUCAHUIO
pE3yJIbTATOB YYEHUUYECKOIO0 HKCIIEPUMEHTa, COOJIOJEHUI0O HOPM U TpaBUI
6e3omnacHoi paboThl B XUMUYECKOH J1ab0paTOpuu.

Peanuzauust naHHOM mporpaMmbl B mpolecce OOy4eHHsI TO3BOJIUT
obOyyaromumcsi ¢ 3[IP ycBOUTH KIIFOUEBbIE XMUMHUYECKHE KOMIETEHIIUU U TOHSTH
POJIb ¥ 3HAYEHHE XUMUH CPEJIU IPYTUX HAYK O IPUPO/IE.

N3yuenue xumuu crnocoOCTByeT (HOPMUPOBAHHIO Yy 00yYarolUXcs
HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUIO OOIICHAYYHBIX METOA0B (HaOmroAeHHe,
U3MEpEHUe, OKCIEPUMEHT, MOJICIUPOBAHHUE), OCBOCHHIO  MPAKTUYECKOIO
NPUMEHEHHS] HAyYHBIX 3HAHUM, OCHOBAHHOTO Ha MEXIPEAMETHBIX CBS3SIX C
npeametamu  «Okpyxaromuit mup», «Ddusuka», «buonorus», «['eorpadus»,
«Matematuka» u (QopMHUpPyET KOMIIETCHIIUM, HEOOXOIUMBIC IS TPOOJDKCHUS
o0Opa3oBaHus B 00JIACTH €CTECTBEHHBIX HAYK.

N3yyenue xumuM crnocoOCTByeT pa3BuTui0O y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOT'O BOOOpaKeHHs, (PYHKIIMOHATBLHOW TpPaMOTHOCTH, YMEHHS
BOCIIPUHUMATHh U KPUTHYECKU aHAIM3UPOBATh MHGOPMAIIUIO, TTPEACTABICHHYIO B
pasnmuuHbIiX  ¢dopmax. 3HAUUMOCTh TIpeaMeTa I Pa3BUTHSA SKU3HEHHOU
KomreTeHIun oOydaromuxcs ¢ 3[IP  3akmiouaercs B YCBOGHHH OCHOBBI
XUMHYECKUX 3HAHWM, HEOOXOJUMBIX [l TOBCEJHEBHON KU3HU;, HABBIKOB
3I0pOBOTO M 0€30IacHOro [JIsl 4YeJoBeKa M OKpYXKalolled ero cpeanl oOpasza
KU3HU; POPMUPOBAHUU IKOJIOTHUECKON KYJIbTYPBHI.

[Iporpamma oTpaxkaer cojaepaHue OOYYEHHs TpeaMeTy «XuMus» C
y4eTOM OCOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEeW oOyuatomuxcs ¢ 311P.
OBnaseHne y4eOHBIM TPEIAMETOM «XUMHUS» TPEACTABISIET OINPEIACICHHYIO
TpyaHocTh s oOyvarommxcs ¢ 3[IP. DT1o cBsizaHo ¢ 0coOeHHOCTIMU
MBICIIUTEIHLHOUACSITEIBHOCTH, IEPUOINICCKUMH KOJICOAHUSIMHA BHUMAHUS, MaJIbIM
00BEMOM TaMSTH, HEAOCTATOUYHOCTHIO OOIIEro 3amaca 3HaHHWM, MOHUKEHHBIM
MMO3HABATEIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOrO Pa3BUTHSL.

Jlist ipeoioNieHrs TPYIHOCTEH B M3yYeHUH Y4eOHOTro mpeamera «XuMUs»
HeoOXxomuMa ajanTanuss oObeMa U XapakTepa Y4eOHOro Marepuana K
MMO3HABATEIbHBIM BO3MOXXHOCTSIM JAHHOM KaTeropuu OOYyYalolIuXcs, y4eT HX
O0COOCHHOCTEW pPa3BUTHS: HCIOJIb30BAHUE aAJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3€, MOCTENIEHHOE YCI0XKHEHUE N3y4aeMoro MaTtepuasa.

[Ipy m3yyeHun XUMHUU HEOOXOIWMO OCYIICCTBISITH B3aUMOJICHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTnuecknidi  mMaTepuall  PEKOMEHAYETCS  HM3y4aTb B IIPOILECCE
MPAKTUYECKON JIeSITEeNIbHOCTH. BO3MOXHO BBICIEHUE OTIEIBHBIX YPOKOB Ha
pellIeHue 3a/1a4 B CBA3U CO CJI0KHOCTBIO aHanu3a Tekcta ooydarommmucs ¢ 311P.
OpraHnueckoe €IMHCTBO TMPAKTHYECKOM UM  MBICIUTEIBHON JEATEIbHOCTH
o0ydJarolmuxcsd Ha ypoKax XHUMHHU CIOCOOCTBYET NHPOYHOMY M OCO3HAHHOMY



YCBOEHHUIO Oa3MCHBIX XMMUYECKHX 3HaHUU M ymeHuid. Ocoboe BHUMAHHE IpU
M3YYEHUH XUMHH YIEISIETCS U3YUEHHUIO «CKBO3HBIX» MOHATUA U (POPMUPOBAHUIO
HaBbIKa CTPYKTYPHUPOBAHUS MAaTEpHAIA.

Hean n 3agaun u3y4eHUus y4eOHOro npeamera « XuMHs»

Obwue yenu w3ydeHUs: yd4eOHOro mnpeamera «XuMUS» MPEACTABICHBI B
[IpumepHoii paboueld mporpaMMe OCHOBHOTO o0mero oOpazoBanus. OHu
aKTyaJIU3UPOBAHBI C YYETOM HOBBIX MPUOPHUTETOB B CUCTEME OCHOBHOI'O OOIIETO
oOpa3oBaHus, HaINpaBICHHOCTH OOY4YE€HHUsS HAa pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, POpMUpOBaHHE €€ UHTEIJIEKTa U 001Ieil KynbTypbl. O0yueHrne yMEHUIO
YUUTBCS U MPOJIOJKATH CBOE 0Opa30BaHHE CaMOCTOSITENIbHO B HACTOSIIEE BpeMs
ABJIETCS. OAHOW M3 BaXHEHIIMX (YHKUIMNA y4eOHBIX MPEIMETOB, B TOM YHUCIE U
«XuMUNY.

st o6yuaromuxcs ¢ 3I1P, Tak ke, Kak U JIsi HOPMAaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB, = OCBaWMBaIOIIMX OCHOBHYI  00pa3oBaTelbHYIO  IpOrpammy,
JOMHUHHPYIOIIEE 3HaUYeHUE TPUOOPETAIOT TaKUe yeiu, Kak:

* (QopmMupoBaHHE HWHTEJUIEKTYyaJIbHO pPa3BUTON JUYHOCTHU, TOTOBOM K
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY  MPHUHATHIO  PELICHUN,  CHOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

" HampaBJEHHOCTh OOyYEHHUS Ha CHUCTEMAaTHYeCKOe MpHOOIICHUE
yUYalIuxcsi K CaMOCTOSITEIbHOW IO3HABATENbHOU JI€ITENbHOCTH, HAyYHBIM U
NPAKTUYECKUM METOJaM IO03HaHUs, (OPMHUPYIOUIUM MOTHUBALIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUU;

= obecrnieueHue YCIIOBUH, CIIOCOOCTBYIOIIUX IPUOOPETEHHIO
OoOy4JaroIMMHCS  OMbITa  Pa3HOOOpA3HOW  JEATENbHOCTH,  TO3HAHUS |
CaMOTIO3HAHMS, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), HMMEIOIINX
YHUBEPCAJIbHOE 3HAUCHUE JJIS PA3INYHBIX BUIOB JIESITEIbHOCTH;

* (QopmupoBaHue yMEHHH  OOBSICHATH U  OIEHUBATH  SIBICHUS
OKPYXAIOIIEro MUPAa Ha OCHOBAHWM 3HAHUU U OIBITA, TIOTYUYEHHBIX MPU U3YYCHUH
XUMHH;

* (opMupoBaHHE Yy OOyYarOIIMXCAd TyMaHUCTUYECKUX OTHOILIEHUH,
[IOHUMaHUS LIEHHOCTH XWMHWYECKMX 3HAHUW I BBIPAOOTKH HKOJIOIMYECKH
1eJIeCO00Pa3HOro0 TOBEAEHUS B OBITY U TPYJOBOW JEATEIBHOCTH B IIENAX
COXPAHEHUS CBOETO 3[I0POBbsI U OKPY’KAOIIEH MPUPOIHOMN Cpebl;

"  pa3BUTHE MOTHBAIMU K OOyYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOEHHs OOILEUYEIOBEUECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIA M HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHUS.

Kypc HampaBneH Ha pelieHue Cleayllux 3a0ai, 00ecneYrMBarOIINX
peanu3anuoo JIMYHOCTHO-OPHUEHTUPOBAHHOIO M JEATEIBHOCTHOTO IMOIXOI0B K
oOydyenuto xumuu ooOyvarommxcsi ¢ 3[IP Ha ypoBHE OCHOBHOro 00I1IETO
00pa3oBaHUA:

*  (opmupoBaHue NepBOHAYAJIbHBIX CUCTEMATU3UPOBAHHBIX



HpCI[CTaBJ'IeHI/Iﬁ O BCHICCTBAX, UX MPCBPAIICHUAX U IMPAKTHUYCCKOM IIPUMCHCHHH,
OBJIAJACHHUC MNOHSATUNHBIM arIapaTomM U CUMBOJIMYCCKHUM S3bIKOM XHUMHH,

"  OCO3HaHUE OOBEKTUBHOM 3HAYUMOCTH OCHOB XMMHUYECKOM HAyKH Kak
00JaCTM  COBPEMEHHOTO  €CTECTBO3HAHHUS,  XMMHMYECKMX  IpeBpallleHH
HEOPraHUYECKUX U OPraHUYECKHUX BEUIECTB KAK OCHOBBI MHOTUX SIBIICHUHN >KUBOU
U HEXUBOW MPUPOJbI; YIIIyOJIeHWE MPEICTaBICHUNA O MaTepUabHOM EIMHCTBE
MHPA;

"  OBJAJCHHE OCHOBAMH XUMHUYECKOHM TI'PAMOTHOCTHU: CIHOCOOHOCTBIO
aHANIM3UPOBATh U OOBEKTUBHO OLICHUBATh >KU3HEHHBIE CUTYallMd, CBSI3AHHBIC C
XUMHEH, HaBbIKaMHi Oe30macHOro oOpalieHusl ¢ BEIIeCTBAMH, UCIOJIb3yeMbIMU B
IIOBCETHEBHOM JKM3HM; YMEHUEM AHAIU3UPOBATh U IUIAHUPOBATH DKOJOIMYECKHU
0e30macHoOe MOBEJCHUE B LIEJISAX COXPAHEHUS 3I0POBbs U OKPYKAIOIIEH Cpebl;

*  (opmMupoBaHHE YMEHHUH YCTaHABIMBAaTh CBA3UM MEXKIY pEaIbHO
HA0JII0O1aeMbIMA XMMUYECKUMH SIBICHUSIMA M TPOLIECCAMU, MPOUCXOMASIIUMHU B
MUKPOMHUpE, OOBACHITH MNPUUMHBI MHOTO00pa3usi BEIIECTB, 3aBUCUMOCTH HUX
CBOWCTB OT COCTaBa U CTPOCHMS, & TAKKE 3aBUCUMOCTh IIPUMEHEHUS BEILIECTB OT
HX CBOMCTB,;

"  [pUOOpETeHHE OMbITAa MCIOIB30BAHUS PA3IUUYHBIX METOJOB M3y4YEHUs
BEIIECTB, HAONIOJEHUS 32 UX MPEBpPAUICHUSMU MPHU TMPOBEJCHUU HECIONKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C UCII0JIb30BAHUEM JJAOOPATOPHOTO 000PYA0BaHUS U
mpudopoB;

*  (¢opMupOBaHUE MPEACTABICHUI O 3HAYEHUU XUMHUYECKONH HAYKH U
pEIIEHUU COBPEMEHHBIX  DJKOJOTMYECKHMX TMpoljeM, B TOM YHUCIE B
IpeJOTBPAIEHUN TEXHOT€HHBIX U IKOJIOTHYECKUX KaTacTpod.

OcoOenHocTH 0TOOpPA U aJANTAIIMU Y4E€OHOT0 MaTepHaJsia N0 XMMHUHU

OOyueHne y4eOHOMY TIpeaMeTy «XHMHUS» HE0O0XOAMMO CTPOUTH Ha
CO37IaHUM OINTUMAJBHBIX YCIOBHH [IJIi YCBOCHHUS MPOTPAMMHOIO MaTepuaia
obygaromumucss ¢ 3[IP. Bonpimoe BHMMaHWE IOJDKHO OBITH YyHIEJIEHO OTOOPY
y4eOHOro MaTrephalia B COOTBETCTBHM C TMPHUHIMIIOM JIOCTYITHOCTH IIPHU
coxpaHeHuu oOmiero 6a3oBoro ypoBHs. OH JOKEH MO COJAEPKAHUIO U 00BEMY
OBITH amanTUpoBaHHBIM 1t oOy4darormuxcs ¢ 3[1P B cooTBeTCTBUU ¢ MX 0COOBIMU
oOpazoBaTeabHBIMH MOTPeOHOCTAMH. ClieTyeT 00JIeTYUTh OBJIaJIEHNE MaTePHATIOM
obyuaromumucss ¢ 3I[IP mocpenctBom ero aeraabHOTO OOBSACHCHHUS C
CUCTEMATHYECKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOW B MPUMEHEHUHU
3HAHWA C WCIIOJIb30BAaHUEM MPHUEMOB AQITOPUTMHU3ANNN W BHU3YaJIbHBIX OIIOD,
00y4YeHHsI CTPYKTYpHUPOBAHUIO MaTepHUaa.

bonpmioe 3HadeHuwe 1S MOTHOLIEHHOTO YCBOCHHSI Y4eOHOTO MaTepuana
MMEET OTopa Ha MEXIPEIMETHBIE CBSI3H BOIPOCOB, M3y4aeMbIX B JAHHOM KypcCe, C
TakKUMH ydeOHBIMH TipenMetramu Kak «['eorpadwus», «Dusukay, «buomorusy.
[To3Bomsisi paccMaTpuBaTh OJMH W TOT K€ Y4EOHBIN MaTepHall C Pa3HBIX TOYEK
3peHUs, MEXKIPEIMETHBIC CBSI3U CIOCOOCTBYIOT €ro JYy4IIeMy OCMBICICHUIO,
00JIeeTPOYHOMY 3aKPETUICHUIO TIOTYYECHHBIX 3HAHUH U TIPAKTHYECKUX YMEHUN.



I[Ipy nmoAroToBKE K ypOKaM  Yy4YUTENb JOJDKEH  MPEIyCMOTPETh
dbopmupoBaHuey 00y4yarmuxcsi yMEHUN aHAIU3UPOBATh, CPAaBHUBATH, 0000IIATH
M3ydyaeMblii MaTepuai, IUIAaHUPOBATh MPEJCTOSIIYyI0 pPaboOTy, OCYIIECTBIATH
CaMOKOHTPOJIb.

Heo0xonuMoO  NOCTOSSHHO — CIE€QUTh 32  MPABUIBHOCTBIO  PEYEBOTO
odopmiieHHs BhICKa3biBaHUM oOyuarommuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMU MOBEICHUSU JEATCIBHOCTA OOYYaroOlIUXCs C
3IIP (pacTOpPMO>KEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOJUM CTPOKAUIIUN
KOHTPOJIb COOJIFOZICHUS TIpaBUJI TEXHUKU O€30MacHOCTH TPU TMPOBEICHUU
1a00paTOPHBIX PA0OT B XMMUYECKOM KaOWHETE.

IIpumepHbIe BU/bI esTeJIbHOCTH o0y4arommxcst c 3I1P,
00ycCJIOBJIEHHBbIE  0COOBIMM  00pPa30BATEJbHBIMH  NMOTPEOHOCTAMH U
o0ecneynBaINe OCMBICIEHHOE OCBOEHHE COJEPKAHUM O0pPA30BAHUA IO
npeaMeTy «XuMHus»

Conepxanue BUIOB AesaTenbHOCTH oOydaronuxcs ¢ 3I1P Ha ypokax xumuu
ompenenseTcss HMX OCOObIMH 00pa3oBaTeNbHBIMH MOTpeOHOCTSIMU. [lomuMo
mupoko ucnosibdyeMbix B OOIT OOO ob6mux s BceX 00ydarommxcsl BUIOB
NESATEeIILHOCTH CJIEAYeT YCUWIUTh BUJIBI JICSITCIBHOCTH, CIICIM(PUIHBIC IS TaHHOU
KaTeropuum  OOydaromuxcs, JJIs OO0ECHe4YeHHs] OCMBICIIEHHOTO  OCBOCHUS
colepkaHusl 00pa3oBaHUsl MO TPEIMETY: YCHUJICHHE MPEIMETHO-IPAKTUUYECKOM
NESTEIbHOCTH C AaKTUBM3AIMEH CEHCOPHBIX CHCTEM; YepelOBaHUE BUIOB
NEeSTENbHOCTH, 3aJCHCTBYIONINX PA3JIMYHBIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE
MaTepuajia C OMOpOM Ha alrOpPUTM; «IIOIIArOBOCTh» B HM3YYEHHHM MaTepHala;
UCIIOJIb30BaHMUE JOMOJHUTENBHOW BU3YaJIbHOM OMOpPHI (TUIaHBI, 00pa3Ilbl, CXEMBI,
1aboHbI, onopHble Tabnuiel). Jns passutus y oOyuarommxcs ¢ 3[1P ymenus
Jenatb  BBIBOJBI, (OpMUPOBAHHMS TPAaMOTHOTO  PEUYEBOTO  BBICKA3bIBAHUSA
HEO0OXO0IMMO MCIIOJIB30BaTh OMOpPHBIE clioBa U Kiuine. Oco0oe BHUMAHKE CIEIYET
yIIeTUTh O0OYYEHUIO CTPYKTYPUPOBAHUIO MaTepHasia: COCTABICHHE PUCYHOUHBIX U
BepOaJIbHBIX CXEM, COCTaBJIeHHE TaOJMIl, COCTaBJICHHUE KiacCH(HUKaUK C
0003HaYEHHBIMH OCHOBAaHMSIMH I KJIAacCU(DHKAIMU W HANOJHEHUE UX
MpUMEpaMH U JIp.

Tematnueckas U TepMUHOJOrHUecKas Jekcuka coorserctByeT OOIT OOO.

Hnst obyuatoruxcest ¢ 3[1P cymiecTBEHHBIMU SIBISIFOTCSL TIPUEMBI paOOTHI C
JEKCUYECKUM MaTepuanioMm o mpeamety. IIpoBoautcst cneuunanbHas padoTa Mo
BBEJCHUIO B  AaKTUBHBIA  CJOBapb  OOY4YarOUIUMXCSl  COOTBETCTBYIOLIEH
TepMUHONOTUU. M3yuaeMble TEpMHUHBI BBOJATCS HA MOJIMCEHCOPHON OCHOBE,
oOs3aTeNlbHA BU3YajbHAs TOMJEPIKKA, AITOPUTMBI PabOTHI C OMpECICHHEM,
OMOPHBIE CXEMBI JJISIaKTyalIUu3allud TEPMUHOJIOTHH.

Mecto yueOHOro npeamera « XumMus» B y4eOHOM ILJIaHe
B coorBercTBUM ¢ DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOI'O 00IIero oOpa3oBaHUsl Y4YEOHBINM MpeaMeT «XHUMHUSI»



BXOJIUT B IIPEIMETHYIO 001acTh «ECcTeCTBEeHHOHAYYHBIE MPEIMETHI» U SIBISETCS
00s3aTENbHBIM JJIS] U3YUEHHUS.

VY4eOHbIM MJIaHOM Ha €€ u3ydyeHue oTBeAeHO 136 yueOHbIX YacoB — 0 2 4 B
HeJemo B 8 1 9 kiaccax COOTBETCTBEHHO.

Copepxxanue ydeOHOro mnpeameTa «XHUMHS», MPEACTABICHHOE B
[Ipumepnoiipaboueit nporpamme, cootBeTcTByeT PI'OC OOO, pazpadotaHo ¢
y4ETOM

[IpumepHOli OCHOBHOW 00pa30BaTENbHONM MPOrpaMMbl OCHOBHOTO  OOIIETO
oOpa3zoBaHusd MO Y4eOHOMY NpEeIMETy «XHUMHUS», COOTBETCTBYeT IIpumepHOii
aJlalITUPOBAHHOM OCHOBHOM 00pa30BaTENbHOM NpPOrpaMMe OCHOBHOIO OOIIETO
00pa30BaHMs 00YYAIOIUXCS C 3aAEPKKON ICUXUUECKOTO Pa3BUTHSL.

COLAEPXAHUE YUYHEBHOT' O ITPEAMETA «XUMUS»

8 KJIACC

MepBoHayanbHble XUMMYECKME NOHATUA

Mpeamet xumuun. Posb Xxumuu 8 ¥ U3HU 4Yesnoseka?. Tena v BellecTsa.
®dusnyeckme cBOMCTBA BewecTB. ArperaTtHoe COCTOSIHWE BewecTs. Xumusa 8
cucmeme HayK. Yuctble BewectBa M cmecu. Cnocobbl pasgeneHus cmecei.
MpaBuna 6esonacHoro obpaweHus C BewectBaMM W NabopaTopHbIM
obopyaoBaHuem. [ToHAMuUe 0 Memooax No3HAHUA 8 XUMUU.

ATOMBI W MOJEKYJbl. XUMHUYECKHE OJJIEMEHTBbl. 3HaKU (CHMBOJIBI)
XUMUYECKUX 31eMEHTOB. OTHOCHUTENbHAs aToMHasi Macca. [IpocTeie U ClOKHBIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckast (popmyna. BajaeHTHOCTh aTOMOB XWMHUYECKHX JJIEMEHTOB.
3axon nocmosincmea cocmasa seujecms. OTHOCUTEIbHASA MOJEKYJsIpHAs Macca.
MaccoBas 10Jisi XMMHYECKOT0 AJIEMEHTA B COCIMHEHUU.

OU3NYECKUEe U XUMHUYECKHE SIBIICHUA. XUMUYecKass peakuus. lIpusHaku
XUMUYECKUX peakuui. YpaBHEHUS XHUMHUYECKHX pPEaKIui. 3aKOH COXpPaHEHHUS
Macchl  BemiecTB. Kimaccudpukanus XUMUYECKUX  peaknuii  (COeIMHEHWS,
pa3IoKeHUs, 3aMeIIeHus, 0OMEeHa).

XUMUYECKUNA OSKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IIOCYIHOH, C
MmpaBwiIaMH palboThl B JIabopatopuu U IpuémMamu oOparieHus ¢ 1abopaTopHbBIM
o0opyZOBaHMEM; U3YYEHHE U OINHCAaHWEe (PU3NYECKUX CBOWCTB 0Opa3IoB
HEOPTaHWYECKUX BEIIECTB; HaOmoaeHne Pu3ndeckux (TUTaBICHHE BOCKA, TAsHHUE
JIbJa, pacTUpaHHE caxapa B CTyIKe, KHIEHUE M KOHJAEHcauus BOAbI) U
XUMUYECKUX  (FOpeHHE  CBEYM,  MpPOKaJIMBaHME  MEAHOM  TMPOBOJIOKH,
B3aMMOJICHCTBUE MeJIa C KUCIOTOW) IBJIICHHM, HAOII0/ICHUE U ONHCaHUE MPU3HAKOB
MPOTEKAHMS XUMUYECKUX peakuii (pa3noKeHue caxapa, B3auMOJIEUCTBUE CEPHOU
KHCIIOTBI ¢ XJIOpU0oM Oapws, paznoxenne ruapokcuna menu (II) mpu marpeBanum,
B3aUMOJICHCTBUE kene3a ¢ pactBopoM coiu wmeau (II));m3ydeHme croco6oB
paszznenieHus cmeceid (C TMOMOINIbI0 MarHuTa, (GUIBTPOBAHHUE, BhIMAPUBAHUE,
TUCTWIUISINUA, XpomaTtorpadusi), TPOBEIEHUWE OYUCTKA IOBAapEHHON CoJiu;



HaOJIOJICHNE W OMHMCAHUE PE3YNIbTATOB NPOBEACHUS OINbITA, HILUTIOCTPUPYIONIETO
3aKOH COXpPAHEHUs MacChl; CO3aHUE MOJIEJICH MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:kHeiline npejacTaBuTe/ M HEOPraHMYECKUX BellECTB

Bo3ayx — cmecb rasos. CoctaB Bo3ayxa. Knucnopos — anemeHT U npocroe
BelecTBO. HaxoxaeHwe Kucnopoga B npupose, Gu3MYEeCKMEe U XMMUYECKUe
CBOMCTBA. PeaKunm ropeHma npocTbiX U CA0XKHbIX BewecTs. Cnocobbl noayvyeHms
Kucnopoga B nabopatopuu u npomeiwsneHHocmu. [pumeHeHWe Kucaoposa.
MoHATMe 06 oKkcnpgax. KpyroBopoT Kucnopoga B npupoae. O30H — aa710mMpPonHas
MOOUGUKayuAa Kucaopooa.

Tennosol aghpeKm xumu4veckol peakuyuu, mepmoxuMuUYecKue ypasHeHUs,
3K30- M 3HAOTEPMMYECKME peaKuuu. Tonauso: yeonb U MemaH. 3azpA3HeHue
8030yxa, ycuneHue NapHUKo8o20 apghekma, pa3pyweHue 030HO8020 C/0A.

Bogopon — anemeHT M mpocToe BemiecTBO. HaxoxkaeHue Boaopoja B
npupoje, GU3NIEeCKne U XMMUYECKHE CBOMCTBA (HA MpUMEpPE B3aUMOJCHCTBUS C
HEMETANIaMd M OKCHJIaMH METAJUIOB), TNPUMEHEHUE, CHOCOObl NOJYYeHUs.
[lonsiTHEO KMCIOTAX U COJIAX.

KonnuectBo BemectBa. Monb. MounsipHas  Macca. 3akoH  ABOrajupo.
MornspHelii 00b€M Ta30B. Pacuetsl o xumuueckoit ¢popmyie. PacueTsl maccoBoit
JOJII XUMHYECKOTO AJIEMEHTA B COCIWHEHUH, KOJIMYECTBA BEILIECTBA, MOJISIPHOM
MAaccChl, MOJISIPHOTO 00beMa ra30B. Pacu€Thl 0 XMMHUYECKUM YPaBHEHUSM.

du3suyeckue csolicmsea 800bl. Boga. Ee coctaB, CTpoeHME W MOAEKY/bl.

Boda Kak pacmeopumesns. PactBopbl. [IoHAMUE O  HACLIWEHHbLIX U
HeHacblweHHbIX pacmeopax. [MoHAmMue pacmeopumocmu sewecme 8 8ooe.
PacyeT maccoBol O0NM BELWECTBA B PacTBOpPe (MPOLEHTHAA KOHUEHTpauus).
MaccoBaa [fOoNns BelWwecTBa B pacTBope. XumuyeckKue ceolicmea 800bi
(pasnoxceHue, peakuyuu ¢ HamMpuem, OKCUOOM KanbUus, oKcudom cepsi (IV)
peaxkyuu ¢ Memasnsnamu, KUCAOMHbLIMU U OCHOBHbIMU OKcudamu). loHamue o6
OCHOBaHUSAX. Ponb pacmeopos 8 npupode U 8 MU3HU 4esiosekd. Kpyzoeopom
800bI 8 nMpupode. 3arpsasHeHne NpPUpoaHbIX Bogd. OXpaHa M OYUCTKA NPUPOAHbIX
BOA.

BarkHeMlMe Knaccbl HeopraHMYeckux coeguHeHnit. Knaccudukauma
HeopraHM4yecknx coeauHeHnn. OKcuabl: COCTaB, Knaccudukaumsa (KUCNOTHbIe,
OCHOBHble, ampomepHsble, Heconeobpasyrouwue - Ha npumepe oKcuoa yaaepooda
(ll) u okcuoa azoma (ll)), HomeHknamypa. lMonyyeHUe U XMMUYECKME CBOMCTBA
OKCMAoB (B3ammoaencTsme € BOAOW, KUCNOTamu, wenodamu). OCHOBaAHWUS.



Knaccnoumkaums  OCHOBaHWIA: WENOYM U HEpacTBOPMMble  OCHOBaHMUA.
HomeHKnaTypa oOCHOBaHUN. PusmMyeckne U XMMUYECKME CBOMCTBA OCHOBaHWM
(B3aMmopencTBuMe C OKCMAAMM HEMETANNI0B, KUCAOTaMK, consmu). lloaydyeHue
OCHOBaHULUI.

Kucnotsl: coctaB, knaccudukaius, HOMEHKIATypa, (QU3WYECKUe U
XUMHAYECKHE CBOMCTBA (B3aMMOCICTBHE C METa/NIaMH, OCHOBHBIMH OKCHJIaMHU,
OCHOBAaHUSMH, COJSIMH, Ha TPUMEPE COJSHOM M CEpHOM KHCIOT), Cnocootwsl
nonyyenus. Psg aktuBHoctu MertamuioB H. H. bekeroBa. Comm (cpemnue):
HOMEHKJIATypa COJIeH, cnocobbl noyueHus, B3auMOJICHCTBHE COJIEH C METaJIaMH,
KUCJIOTaMH, IEI0YaMH U COJIIMU, TPUMEHEHHE.

MoHAaThe 06 amdoTepHbIX TMAPOKCMAAX (Ha NpUMepe LUHKa U a1IOMUHUA):

xumuyeckue ceolicmsa (63aumodedcmeue C Kuciomamu u wesno4yamu,
passionteHue ripu HGZpEBOHUU) u nosy4eHue.

I'enetuueckast CBs3b MCKAY KiIaCCaMM HCOPTaHHUYCCKUX COG)IHHCHHfI.
I'eneTuueckue pAOBI.

XUMUYECKUNA DKCHEPUMEHT: KAaueCTBEHHOE ONPEACICHUE COACPHKAHUS
KHUCIIOPOJIa B BO3AYyXE; MOJTYyUYCHHE U U3yYCHUE CBOWCTB KUCIOPO/Ia; HAOIOICHHE
B3aUMOJECHCTBHSL BEUIECTB C KHCIOPOJAOM M YCIOBHS BO3HHUKHOBEHUS U
NpeKpalleHus TopeHus: (moxapa); O3HAKOMJIEHHE C 00pa3llaMu OKCHIIOB H
OMMCAaHUE UX CBOWCTB; IMOJYYEHHE M H3YYEHHUE CBOICTB BOJOpOJa (FOpEHHE);
HaOmoeHne o0paslloB  BEIIECTB KOJWYECTBOM 1  MOJb; HCCIEAOBAHHE
OCOOCHHOCTEW  pAcTBOPEHHsS BEHIECTB C  Pa3IMYHOM  PacCTBOPUMOCTHIO;
MIPUTOTOBJIEHHE PACTBOPOB C OMNPENECIEHHOW MAaCCOBOW JOJIEM PaCTBOPEHHOIO
BEILECTBA; B3aMMOJICHCTBUE BOABI C METAUIaMU (HAaTpUEM U KaJbLIHEM)
(BO3MO’KHOUCIIONIB30BAHNE BUACOMATEPUAIIOB); ONPEIEIEHUE PACTBOPOB KUCIOT U
IIEJIOYEH C MOMOIIBI0O WHIUKATOPOB; HCCIENOBAaHHUE OOpa3lloB HEOPTaHUYECKUX
BEIIECTB PA3IUYHBIX KJIACCOB; HAOMIOJACHUE M3MEHEHHUS! OKPACKHW WHIUKATOPOB B
pacTBOpax KHUCIOT M IIeJoYel; um3ydeHue B3aumopeiictBus okcupa menu(ll) c
pacTBOPOM CEPHOM KHCIIOTBI, KHUCJIOT C METALIAMH, PEAKIUHA HEUTpaTU3alvu;
[IOJIy4€HUE HEPACTBOPUMBIX OCHOBAHUW, BBITECCHEHUE OJHOTO METAJIJIA APYTUM U3
pacTBOpa COJIM; PEUICHHE JKCIEPUMEHTAJbHBIX 3ajauy 1o TeMme «BaxHeuiue
KJIACChl HEOPTaHUYECKUX COCUHEHUI.

Ilepuonuuyeckuii 3axkoH u Ilepuoamyeckass cucrema XUMHYECKHX
sjemeHTOB JI. U. MenaeneeBa. CTpoeHue aToMOB.
Xumunueckasn cBasb. OKUCINTENbHO-BOCCTAaHOBUTE/IbHbIE PeaKL U1

I'IepBble NONbITKKN I-(I'IaCCVId)MKaLI,MM XUMUYECKUX anemMeHToB. [loHATHe o
rpynnax cCxXoAaHbIX 3/1€MeHTOB (LLI,EI'IO'-—IHbIe M uenovyHosemesibHble meTasanbl,



rafioreHbl, MHepTHble rasbl). 3s7emMeHmMeol, Komopsle o0bpasyrom amgomepHsie
OKCUObI U 2UOPOKCUO®I.

Ilepponnueckuin  3akoH.  llepuomuueckas  cucreMa  XMMHUYECKUX
anemenToB [I. . MenneneeBa. KopoTkonepuoanas u onunnonepuoouas HopMbl
[Tepuonnueckoit cucreMsl xuMuueckux aneMeHToB 1. . MenneneeBa. [lepuoasl
u rpynnbl. PU3NMYECKUH CMBICI IOPSAJKOBOIO HOMEpA, HOMEpPOB Iepuoaa |
IPYIIIBI AJIEMEHTA.

Ctpoenne aromoB. CocTaB aTOMHBIX sjep. HM3zomonwvli. IIEKTPOHBI.
CtpoeHue 371eKTPOHHBIX 000704YeK aTOMOB NEPBBIX 20 XMMHUYECKUX AIIEMEHTOB
Ilepuonnueckor cucremsl J[. M. MeHnneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxeHutro B Ilepuonnueckoii cucreme 1. . Menzaeneena.

3aKkoHOMepHOCMU U3MeHeHUA ceolicme 371eMeHmos8 MasbiX nepuodos u

2/108HbIX 1002pyrnrn, 8 3a8UCUMOCMU OmM aMOMH0o20 (nopAdKosozo) Homepa
3HauyeHue [Mepuoduveckoeo 3aKoHa u [lepuoduyeckol cucmembl XUMUYECKUX
aniemeHmMo8 0714 passumus HAyKu u npakmuku. [. N. MeHOenees — y4éHobil u
2PaXOAHUH.

Xumuueckas cBsa3b. KoBajeHTHas (mosisipHas U HEMOJSApPHAs) CBS3b.
SnekmpoompuyamesnbHOCMb GMOMO8 XUMUYECKUX 371emeHmos. MoHHasn
CBA3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKILIHH.

[Iponiecchl okucaeHus u BOcCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVUMHUYECKUIA HKCIIEPUMEHT: H3y4eHHE OOpasloB BEIIECTB METAJJIOB U
HEMETAJUIOB; B3aUMOJECWCTBHE THJAPOKCHUJA LMHKA C pPacTBOpAMU KHUCIOT U
LIEJI0Y€; NPOBEACHHUE OIBITOB, WIUIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI (TOPEHUE, PEAKIINU PA3JI0KEHUS, COEAUHEHNUS ).

MexnpeaMeTHbIe CBSI3H

Peanuzanust MeXnpeaMeTHBIX CBA3€H NpH HM3yYEeHWH XHUMHHU B 8 Kiacce
OCYLIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX
MOHATHH, TaK U TOHATHH, SBISIONINXCS CUCTEMHBIMU JJIsi OTJIEJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHTH: HAYYHBINH (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHajiW3, CHUHTE3, KIacCHU(pUKANWs, TIEePUOIUIHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHHUE, MOJIEIIb, SIBJICHUE.

®duznka: MaTepusi, aTOM, D3JEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIH]I,
M30TOIbI, PaIMOAKTUBHOCTb, MOJIEKYJa, SJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (PU3NYECKUE BEIMYUHBI, €IMHUIIBI
U3MEPEHUs, KOCMOC, IUIaHEThl, 3BE3/1bI, CONHILE.

buonorus: dorocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpandbl, TOPHBIE MOPOJHI,



IMOJIC3HBIC NCKOIIACMBIC, TOIIJIIMBO, BOJHBIC PECYPCHI.

9 KIJIIACC
BewiecTBO U XMUMMYUECKaA peaKkumusa

Ilepponnueckuin  3akoH.  llepuomuueckass  cucreMa  XMUMHUYECKUX
anemeHToB/l. 1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KalMs, KaJblUUsg U HUX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM JIEMEHTOB B [Iepuonnueckoi cucrteme
Y CTPOCHUEMUX aTOMOB.

CTpoeHue BellecTBa: BUAbl XMMUYECKOW CBA3U. TUMbl KPUCTANNNYECKUX

PeWwEToK, 3asucumocms cgolicme sewjecmea om murna Kpucmanauveckol
pewémKuu 8uda Xumu4yeckol cefa3u.

Knaccuduxkanus u HOMECHKJIaTypa HEOPraHUYECKUX BEILIECTB
(MexmyHapogHas W TpHUBHMAJIbHAs). XHWMHYECKHE  CBOWCTBA  BEIECTB,
OTHOCSIITUXCSIK Pa3IMYHBIM KjlacCaM HEOPraHWYECKUX COCTMHCHHM, TeHeTHYCCKas
CBSI3b HCOPTAHMYECKUX BEIICCTB.

KnaccuoumKkauma XMMUYECKUX peakuuii No pasnyHbIM Npu3Hakam (no

YMCNY M COCTaBY YYaCTBYHOLLMX B peaKUUM BELLECTB, NO TeN/JOBOMY 3PPeKTy, No
M3MEHEHMUIO CTENEHEN OKUC/EHUA XMMUYECKUX I/1EMEHTOB, Mo obpamumocmu,
Mo yyacmuro Kamanausamopa). DK30- U 3SHAOTEPMMUYECKME  peaKuuu.
TepmoxumuyecKue ypasHeHUs.

[MoHsmMue o ckopocmu xumu4eckol peakyuu. MMoHAMuUe 06 obpamumeslx u
HeobpamumbIx XUMUYECKUX peakyusax. [ToHImue o 20MO2eHHbIX U 2emepo2eHHbIX
peakyusx. [loHamue o0 XumMu4yecKom pasHogsecuu. CmeweHue XUMu4ecKozo
pasHogecusa. Pakmopsl, 6AUANOUWUE HA CKOPOCMb Xumu4veckol peakyuu u
MosI0HEeHUEe XUMUYECKO20 PaBHOBECUS.

OKHUCIUTEIIPHO-BOCCTAHOBUTEIIBHBIC  PEAKIMM,  JJICKTPOHHBIM  OayaHc
OKHCJIIUTEIbHO-BOCCTAHOBUTCIIBHON ~ PEaKIIHH. CocraBiieHHe  YpaBHCHUH
OKHCJIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMH  C HWCIOJIb30BaHHMEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopua 3NEKTPOAUTUYECKON AuccouMaunn. DNEKTPONUTUYECKaA Auccoumaums.
INEKTPONUTbI U HEINEKTPOAUTbl. KaTUOHbI, aHMOHbI. MexaHu3m ouccoyuayuu
gewecme C pasnu4yHbIMU 8UOAMU XumuyecKkoli cefasu. lMoHaAmue o cmeneHu
duccoyuayuu. CunbHbie U cnabble 3NEeKTPONNTDI.

Peaknmu wnoHHOTO OOMEHa. YcCIOBHS TPOTEKAHUS PEaKIMid HOHHOIO
obmeHa no0 KkoHma. IlomHbIE M COKpaméHHbIE HOHHBIC YPaBHEHHUS PpEaKIIHi.
XHWMHUYECKHE CBOMCTBA KHCIIOT, OCHOBAHUN W COJIEH B CBETE MpEJCTABICHHUI 00



ANIeKTposInTHYecKoil nucconmanuu. Cpena pactBopa. KauecTBeHHble peakunu Ha
KaTHOHBI ¥ aHUOHBI: XJIOPHUA-, OPOMHUTI-, HOIU-, CyTbdaT-, KapOOHAT-, CUIIHKAT-,
¢docdar- aHUOHBI; THAPOKCHI-MOHBI; KATHOHBI AMMOHUS, MarHHs, KaJbIIHs,
antomuHus, xenesa (2+) u (3+), meau (2+), UMHKA, IPUCYTCTBYIOUIME B BOJAHBIX
pacTBoOpax.

XUMUYECKHUIA IKCTIEPUMEHT: 03HAKOMJICHHE C MOJCTSIMU KPHUCTATITHUECKUAX
pEImETOK HEOPraHMYeCKHX BEIIeCTB — METaUIOB M HeMeTaioB (Tpaduta u
alMasa), CIOXKHBIX BELIECTB (XJIOpUIa HATpHs); HMCCIEIOBAHHE 3aBHCHMOCTHU
CKOPOCTH XHMHYECKOH peakuuu OT BO3JACHCTBUS Ppa3IuYHBIX (PaKTOPOB;
UCCIICJIOBAHUE  DJIEKTPONPOBOJHOCTH  pacTBOPOB  BELIECTB,  Ipolecca
AMCCOLMAIIMM  KHUCJIOT, Inejao4ed M cosell  (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEpUaIoOB); MPOBEJACHHE  OMNBITOB, WUIIOCTPUPYIOMIMX  MPU3HAKH
NpOTEKaHMsl peakuuid MOHHOTro oOMeHa (oOpa3oBaHME OcCajiKa, BbIJCJICHUE Tas3a,
o0Opa3oBaHHE BObl); OIBITOB, WUTFOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEITHHO-
BOCCTAHOBHUTENBHBIX pEaKIuid (TOpeHHE, pPEaKIWHU pPAa3JIOKEHUs, COCAUHCHHUS);
pacro3HaBaHWe HEOPTaHMUYECKUX BEIIECTB C TMOMOIIBI0 KAYeCTBEHHBIX PEeaKInii
Ha MOHBI; PEIICHNEIKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTanjnl 1 UX coeTMHEHUST

OOmrast xapakTtepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u (u3NYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TallOTeHOB. XHMMHYECKHME CBOMCTBa Ha TMpuUMepe XJopa
(B3auMoOZEiCTBHME C MeTajulaMH, HEMEeTa/llaMd — BOJOPOIOM U KHCIOPOIOM,
wenouamu). XmopoBopopon. ConsiHag KHCIOTa, XHMHUYECKHE CBOWCTBA,
noiyuenue, TpUMEHEHUe. [lelicmseue Xxaopa u Xiopo8ooopooa HA OpP2aHU3M
yenogexa. BaxxHeilme XJIOpUIbl M KX HAXOXKEHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa M Cepbl. XapaKTePHbIE CTENICHU OKHCIICHHUS.

Crtpoenne u pU3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AnnoTtporHble MOAU(PUKAIKMYA KUCIOPOJia U Cephl. XUMUYECKHUE CBOWCTBA CEPHI
(B3auMOACICTBUE C Hememailamu — BOJAOPOJOM M KHCIOPOJIOM, METaJlIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou kucromamu). CEpOBOIOPOI: CTPOCHHE,
duznueckne W XUMUYECKHE CBOWMCTBAa (KHCIOTHBIE W BOCCTAHOBUTEIHHBIC
cBoicTtBa). OKcUABI cepbl KaK MPEACTABUTENH KHUCIOTHBIX OKcuaoB. CepHas
KHcJIoTa: GU3NYECKHEe U XUMHUYEeCKHUe cBolicTBa (00mue u cnienududeckue). Coau
CEepPHOW KHUCJIOTHI, KAUeCTBEHHAs] peakuus Ha cyibhar-uoH. CepHHUCTAs KHUCIOTA.
Xumuyeckue peaxyuu, nedxcawjue 8 0CHO8E NPOMBILUIEHHO20 CNOCOOA NONYYeHUs
ceprou kucnomsl. HaxoxaeHue cepsl U €€ coeMHEeHn B npupoae. lIpumenenune
CEpHI U €€ COSAMHEHUI B OBITY U B MPOMBIIUICHHOCTH. XuMuueckoe 3a2pssHeHue
oKpydcaroujell cpedvl COeOUHEHUIMU cepbl (KUCTOMHble 00HCOU, 3a2ps3HeHUe
8030yXa U B000EMOB), CHOCOOBL €20 NPedomMBPAUeHUsL.

OO6uras xapakTtepucTuka 351eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOSHUS
aToOMOB a30Ta U (pocdopa, xapakTepHble CTENIEHU OKUCIICHHUSI.



A30T, pacupocTpaHeHUE B MpuUpoje, GU3NYeCKre U XUMHUUECKHUE CBOMCTBA
(B3auMozeiicTBUE C METallaMH M HEMETAJUIaMH - KUCJIOPOJOM U BOJOPOJOM).
Kpyrosopor a3ora B mpupoje. AMMUAK: (U3NYECKHE U XMUMHUYECKHUE CBOMCTBA
(OKHCIIeHHEe, OCHOBHBIE CBOWCTBA BOJHOIO PacTBOPA), nO/IyUYeHUe U IPUMEHEHUE.
Conu aMMOHHUA: COCTaB, (PU3MYECKHE U XUMHUYECKUE CBOICTBa (pasyioKeHHE,
B3aUMMOJICHCTBHE CO LIeN0YaMu), TpuMeHeHne. KauecTBeHHas peakuusi Ha MOHbI
aMMOHMS. A30THasi KUCJIOTa, €€ U3NYecKue U XUMHUYECKHe CBoicTBa (oOuue u
cnenuduyeckue), noayuenue. Hutpatbl (pasznoxenue). A30THCTas KHUCIOTA.
Hcnonb3oBaHue HUTPATOB U COJIEM aMMOHMS B KadeCTBE MHUHEPAIbHBIX
yoOpeHuil. Xumuueckoe 3azpsaznenue okpyxicaoujel cpeobl coeOUuHeHUsMU a30ma
(KUCI0MHbLe00IHCOU, 3a2PA3HEHUe 8030YXA, NOUBbL U BOO0EMOS).

docdop, annomponHele modugukayuu ¢ocpopa, GUNYEecKkMe wu

XMMWUYECKME CBOMCTBA (B3aMmMogenctBnMe C MeTannaMu, HemeTannamu,
KOHUEeHmMpUpoBAaHHbIMU a3o0mHoli u cepHoli Kuciomamu). Okenpg docdopa (V),
opTodpochopHana KucaoTa: GM3MYECKME M XMMUYECKME CBOWCTBA, r10sy4YeHue.
lMoHaAmMue o0 MuHepanbHbIX yoobpeHuax: HUmMpamel u ¢ocgpamel. [MoHAMuUE o0
KOMIAeKCHbIx yo0obpeHusax. O6LWaa xapakKTepuctnka asnemeHToB IVA-rpynnbl.
Ocob6eHHOCTN CTPOEHMA aTOMOB Yyrnepoga W KpemMHuA. BaneHTHOCTb M
XapaKTepHble  CTENeHW  OKUCNEHMA  aTOMOB  yrnepoga W KpPeMHus.
PacnpocTpaHeHueyrnepoaa B NpMpoae, XapakTepHble CTENEHN OKUC/IEHMA.

Yrnepoa, annotponHble moauduKkaumm (rpadut, anmas), ¢mMsunyeckme wm
XMMUYECKME CBOMCTBA NPOCTbIX BelecTs (B3aMMOAENCTBME C MeTaNNamMuy,
HEMeTanNnamMun, KOHUEHMPUPOBAHHbIMU Qa30mMHOU U cepHoli Kuciomamu).
Apgcopbuma. KpyroBopoT yrnepoga B npupoae. OKcuabl yrnepopa, WX
du3nYecKne N XMMUYECKNe CBOMCTBA, MOJIyYeHME M NPUMEHEHWe, AENCTBUE Ha
OpraHn3m 4esnoBeKa. 3IKosoauyeckue npobnemsi, C8A3AHHbIE C OKCUOOM
yenepoda (IV); eunomesa 2106a16H020 nomenaeHUa KAUuMama, MnapHUKo8bIl
agpgpekm. YronbHaa KMCA0Ta U e€ coMn, nx pUanyeckne m XMMm4eckme CBOMCTBA,
nonyvyeHue U rnpumeHeHue. KayecTBeHHas peakuua Ha KapboHaAT-MOHbI.
Mcnonb3oBaHue KapboHaToB B ObITY, MeAULMHE, NPOMbILNEHHOCTU U Ce/IbCKOM
XO3AMCTBE.

Obwme npeactasneHma 06 ocobeHHOCTAX cocTaBa W CTPOEHUsA
OpraHUYecKknx coegmMHeEHU yrnepoaa (Ha nNpumepe meTaHa, 3TW/IEeHa, 3TaHOAa,
YKCYCHOM KMUCNOTbl. Mx cocmas u xumu4yeckoe cmpoeHue. Knaccugpukayus
opzaHu4yecKkux seujecms. NoHATUE O BUONOrMUYECKM BaXKHbIX BELLECTBAX: KUPaX,
6enkKax, yrneBoaax — n UXPOSU B U3HM YenoBeka. MamepuanbHoe eduHCMeo
Op2aHUYecKUX U Heop2aHuU4ecKux coeduHeHudl.



KpeMHuit, ero o¢usnyeckme u XMMUYECKME CBOICTBA (Ha npumepe
B3aMMOAENCTBUA C MeTanNaMU U HeMeTannamu), nosay4yeHue u NpUMeEHEHMe.
CoeduHeHus KpemHus 6 npupode. Obwue npedcmasneHus ob okcude KpemMHus
(IV) u KpemHuesol Kucnome. Cunukamel, ¢husudyeckue u xumuyeckue ceolicmeaa,
nosnyyeHue U npumeHeHue 8 6bimy, npomsiuaneHHocmu (8 meduyuHcKol,
anekKmpoHHol, cmpoumenvHol u 0p.). BaxHeliwue cmpoumersbHble
mMamepuassl: KepamuKka, cmeksno, yemeHm, 6emoH, xenezobemoH. pobaemeoi
6e30MacHoO20 UCMN0Ab30BAHUA CMPOUMEsbHLIX MAMepUanos 8 noscedHesHol
HCU3HU.

XVMMHUYECKHANA SKCTICPUMEHT: U3YUYCHHE 00Pa3I[0B HEOPTaHUICCKUX BEIICCTR,
CBOWMCTB COJITHOM KHCJIOTHI; MPOBEJCHUE KAYECTBCHHBIX PCAKIMA Ha XJIOPH]I-
WOHBI W HAOJIOJICHHNE TIPU3HAKOB WX IMPOTCKAHUS; OMBITHI, OTPAKAIOIINE
¢u3HUecKkre ¥ XUMHUYECKHE CBOWCTBA TaJIOTCHOB M MX COCJAMHCHHH (BO3MOXKHO
UCTIOJIh30BaHUE BHUACOMATEPUAIOB); O3HAKOMJICHHE C 0OpasliaMu XIJIOPHUIOB
(ramoreHuI0B); O3HAKOMJICHHE C oOpa3lamMu cepbl U €€ COCAMHEHUSIMHU
(BO3MOXHO  HCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB);  HAONIOJIEHHE  Mpollecca
oOyriauBaHMs caxapa TOJ JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI,
U3y4YCHHE XHUMHYECKUX CBOWCTB pa30aBICHHOW CEpHON KHUCIOTHI, MPOBEICHUE
KayeCTBEHHON peakuuu Ha cyinbpaT- MOH U HaOJIOJCHUE TpU3HaKa e¢
NPOTEKaHMs; O3HAKOMJIEHUE ¢ (pu3mdyecKkuMHu cBOiicTBaMu a3ota, (ochopa m ux
COEIMHEHUI (BO3MOKHO HCIIOIB30BaHUE BUACOMATEPUAIIOB), 00pa3liaMy a30THBIX
U (GocPopHBIX yNOOpEHUM; TMOJyUeHHME aMMHUaKa W U3YYeHHE €ro CBOMCTB;
IPOBE/ICHNE KAaYECTBEHHBIX PEaKIMii Ha HOH aMMOHHUS U (PocdaT-uoOH U U3yUYEeHHE
MPU3HAKOB HMX IPOTECKAHUS, B3aAUMOJICMCTBUE KOHILICHTPUPOBAHHOW a30THOM
KHACTIOTBI C MeEIbI0 (BO3MOKHO HCIOJIb30BaHUE BHUIACOMATEPUATIOB); H3YyUCHHE
MoOJeNiel KPUCTAIUTMYECKUX pEmETOK anMmasa, Tpadura; O03HAKOMIIEHHE C
IPOIECCOM  aicopOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPONCTBOM TMPOTHUBOTA3a; IOJyYEHHUE VYIIEKHUCIOTO ra3a M HW3YYCHHE €ro
CBOICTB; MPOBEACHNE KAaYECTBEHHBIX pEaKIMii Ha KapOOHAT- M CHUJIMKAT-UOHBI U
M3y4YeHHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHHE C MPOIYKIIUEH CHUIMKATHON
MIPOMBIIINICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxnenue
HEMETAJUIbI U UX COSTMHEHUS».

MeTaibl 1 UX COeIMHEHHUS
O6LLI,aﬂ XapaKTeEPUCTUKA XUMUYECKUX 3S/1eMEHTOB — META/IJZIOB Ha

OCHOBAHWUKN NX NONOXKEHUA B [lepnoanNveckomn CUCTEME XMMUYECKUX INEMEHTOB
. N. MeHoeneeBa u cTpoeHna atomoB. CTpoeHne meTannos. MeTtannnyeckas
CBA3b M METAN/IMYeCcKana KPUCTA/IMYECKAA PeLIETKA. DNEKTPOXMMUYECKUN PAL
HanNpAXeHun meTannoB. ODusnyeckme mM XMMUYECKME CBOWMCTBA METaN/IoB
(B3aMmopencTtBue C KUCNOPOAOM, BOAOW, Kucnotamu). Obwue crnocobobi



nosyyeHuUs memannos. [NoHAMuUE 0 KOppo3uu Memasnnos, OCHOBHbIE Crocobbl
3awumel ux om Koppo3uu. Crinassl (cmans, Yy2yH, OropantomuHull, 6poH3a) u ux
npumeHeHue 8 bbimy U NMPoMbIWAEHHOCMU.

[I{emouHbIe METAIIBL: MOJOKEHUE B llepronnueckoil cucteMe XUMHYECKUX
aneMmeHnToB JI. 1. Menzeneesa; ctpoeHue aroMoB. HaxoxaeHue B pupoze.

dusnueckue U XUMHYECKHME CBOMCTBAa (Ha MpUMEpe HATPHUS W Kayus).
Okcuabl ¥ TUAPOKCUIBI HATPUs U Kayusl. [[puMeHeHue meI0YHbIX METAIOB U UX
COCIMHECHUM.

[[lemouHO3eMeNbHBIE ~ METAJIBI MAarHUW W KaJblUW:  TOJOXEHUE
B llepuonnueckon cucreme xumuueckux 3iemMeHToB /. 1. Menaeneesa; ctpoeHue
UX aTOMOB; HaxoXJeHue B mnpupoae. DPu3MUECKUEe M XUMHUUYECKUE CBOICTBA
MarHusu Kanblus. Baxkueimme coenuHeHUsT Kaablus (OKCHU, TUIPOKCU, COJIN).
Kécmrkocmob 6001 u cnocobbl eé ycmpaHeHus.

AmoMmuHul: mnonoxeHue B llepuoguyeckoil cUCTEME XUMHUUYECKUX
anemenToB JI. WM. MenaeneeBa; CTpO€HUE aToOMa; HAXOXJICHUE B MPUPOIE.
dusnueckrue U XMMUYECKUE CBOMCTBA aTlOMUHUSA. AMGBOTEpHBIC CBONCTBA OKCHIA
U THAPOKCHUIA ATFOMUHMUS.

Kenezo: nonoxenne B llepuonuyeckord  CHUCTEME  XHUMHUYECKUX
sanementoB J[. WM. MenneneeBa; CTpOE€HHE aTOMa; HAXOXKIEHUE B MPUPOJE.
Pu3nyuecKkue U XUMUYECKHE CBOMCTBA Kele3a (B3aUMOJECUCTBUE C METajulaMu,
KACIIOTaMU U coiisiMu). Okcumwl, ruapokcuanl u conn xkenesa(ll) u xenesa(Ill):
COCTaB, CBOMCTBAU HOJIYyUEHUE.

XVUMHUYECKUI DKCIEPUMEHT: O3HAKOMJIEHHE € 00pa3liaMud MeETauioB U
CIUTABOB, MX (U3UYECKUMU CBOWCTBAMH; HU3YYCHHE pE3yJIbTATOB KOPPO3HUH
METaUIOB  (BO3MOXHO  HCIIOJIb30BAaHUE  BUJEOMATEPUATIOB), OCOOCHHOCTEM
B3aUMOJCHCTBHS OKCHJIa KaJblUs W HATPHs C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIIOB); UCCIEIOBAHUE CBOWCTB >KECTKOW BOBI; MPOLECCA TOPEHUS
&Keje3a B KHCIOpoAe (BO3MOYKHO HCIIOJIb30BaHUE BUACOMATEPHUAIOB); TPU3HAKOB
OPOTEKAaHUsSI KAYECTBEHHBIX PEAKIM HAa MOHBI (MarHusi, KajiblUs, aJIIOMUHUS,
nunka, xenesa(ll) u sxenesza(Ill), mequ(Il)); HabmroneHrne U omricaHue MPOIECCOB
OKpallMBaHWs IUIAMEHU HWOHAMHM HaTpus, Kalus MW KajdblUus (BO3MOXHO
WCIIOJIb30BAaHUE  BHUJEOMATEpUAJIOB); HCCIeNOBaHWE aM(OTEpPHBIX CBOMCTB
TUAPOKCUIA QIIOMUHMS W TUJPOKCHUJIA LHMHKA;, PEUICHHWE SKCIEPUMEHTAJIbHBIX
3a7a4mo teMe «BaxkHenmue MeTauibl U UX COEAUHECHUS.

Xumusa u okpyxcarowan cpeoa
Hoesble mamepuansl u mexHono2uu. Bewecmea u mamepuansl 8

rnoecedHe8HOUNMU3HU Yenoseka. Xumusa u 30oposse. bezonacHoe ucnosis3osaHue
gewjecms U Xumu4veckux peakyuli e b6eimy. [lepsas  nomowb  npu
XUMUYECKUX 0Mco2axu ompasneHusx. OCHOBbI 3K0/02U4ecKol 2pamomHocmu.
Xumuyeckoe 3aepAa3HeHue OKpywaroweli cpedsl (npedenvHas odonycmumas



KoHueHmpauyua sewecms — [1/1K). Ponb xumuu 8 peweHuUuU 3K0s102u4ecKux
npobnem.

[MpupodHble UCMOYHUKU yes1e8000p0008 (y20sb, NPpuUpPOOHbIl 2a3, Heghms),
npoOdyKmel Ux nepepabomeku, ux posas 8 bbimy u NPOMbIWAEHHOCMU.

Xumuyeckuli sKcnepumeHm: u3lyvyeHue obpa3yo0e8 mamepuanos (CmMekso,
Craassl Memars08, NoaAuUMepHble Mamepuasl).

MexnpeaMeTHbIe CBA3U
Peanusanusa MexXnpeIMETHBIX CBA3EH NpPU M3YYEHUM XUMHUU B 9 Kiacce

OCYIIIECTBJISIETCSI 4Yepe3 HCIOJIb30BaHHWE KaK OOIIHMX eCTECTBEHHO-HAYYHBIX
MOHSITHH, TaK W TIOHSITHH, SBIISIOIINXCS CUCTEMHBIMU JIJIS OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHbIC TOHSTHS: HaYYHBIA (haKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHaJnu3, CHUHTE3, KiIacCUpUKaIMsA, TIEePUOJINYHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJICTUPOBAHKUE, H3MEPCHHUE, MOJICb, SBJICHHE, TapHUKOBBIN
3 PeKT, TeXHOJIOTHS, MaTEPUAIBI.

®duznka: MaTepusi, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaTUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKHM 3apsij, NPOBOJHUKH,
NOJYIIPOBOAHUKU, JUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHoe  COCTOSIHME  BeIlecTBa,  Ta3,  pacTBOpP,  PacTBOPUMOCTb,
KpUCTAINTUYECKass peméTka, CIUIaBbl, (PU3UYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEpEeHHs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COMHIIE.

buonorus: ¢otocuHTe3, ApIXxaHue, Omocdepa, IKOCUCTEMA, MUHEpATbHbIE
yI0OpeHUs, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadms: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE IOPOJIHI,
MIOJIE3HBIE UCKOIAEMbIE, TOIIJTUBO, BOJIHBIE PECYPCHI.

BoinosiHeHNe MPAKTHYECKUX PadoT

[Ipu mpoBeAeHUU MPAKTHUYECKOW PabOThI KaXAbIA €€ JTall BBIMOIHACTCS
obOyuarommmucs ¢ 3IIP BMecTe ¢ yunTeneMm u moj ero pykoBojactBoM. Ha mocke
00s13aTEIBHO BBIBEIIIMBAOTCS IpaBuia TEXHUKH 0€e30MacHOCTH,
COOTBETCTBYIOIIME TAHHOMY BHUIY paOOThI, JAETCs MPaBHIbHAS 3aMUCh HOPMYI H
yKa3blBaeTcs 1enb npoBeAeHuss pabotel. Ilpu HeoOxomumocTH — AaeTcs
BU3YaJIbHBIM QJITOPUTM BBINIOJIHEHUS 3aJaHusl. DTO CIOCOOCTBYET OCO3HAHUIO
00yYarOIIMMHUCS BBITIOTHSIEMBIX IEUCTBUH M MOTYYEHHOTO pe3yIbTaTa.

IIpuMepHBbIe KOHTPOJIBLHO-U3MEPUTEIbHbIE MATEPUAJIBI 10 XUMHUH

Jlns opraHu3anuy MPOBEPKH, YUeTa U KOHTPOJIS 3HAHUN 00ydaromuxcs Mo
peaMeTy NPeAyCMOTPEHbl KOHTPOJIbHBIE PaOOThI, CaMOCTOSITEIbHBIE PaOOTHI,
3a4eThl, MPAKTUYECKUE paldoThl, TecTupoBaHue. OJAHUM K3 METOAOB KOHTPOJIS



pe3ynbTaToB o0ydeHus oOydarommxcs ¢ 3[IP sBiseTcss MeToa moJMBapUATUBHOTO
OKCIIPECC-TECTUPOBAHUS C KOHCTPYHUPYEMBIMU OTBETaMHU. ET0O OTIWYUTEIBHBIMU
YepTaMy SIBISIIOTCS  ONEPAaTHBHOCTh, BBICOKAS CTENEHb WHIAWUBUIYATHA3AINU
3HAHWH, CPABHUTEILHO MaJIble 3aTpaThl BPEMEHU W TPyAa Ha MPOBEPKY OTBETOB
00y4Jaromuxcs.

st oOyuaromuxcst ¢ 3I1P Bo3aMoxkHO M3MeHeHue (HOpMYITUPOBKH 3aJaHUN
Ha

«TIOIIATOBYIO», aJalTalus IpeajaracMoro OoOyJarolmeMycss TECTOBOTO
(KOHTPOJIBHO-OIIEHOYHOT0) MaTepHuaia: HCIOJb30BaHUE YCTHBIX M MHUCHMEHHBIX
WHCTPYKIIMH, YIPOIIEHWE JUIMHHBIX CIIOXKHBIX (OPMYJIUPOBOK WHCTPYKITUH,
pelieHre ¢ Omopod Ha ajaropuT™, oO0pasell, MCMHOJb30BaHUE CIPABOYHOU
uHdopMaIuH.

ITINIAHUPYEMBIE PE3VJIbTATEHI OCBOEHUI YUYEBHOI'O
IMPEAMETA

«XNUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPAZOBAHN A

B uenom pesynbrathl ocBoeHus oOydawmommmucs ¢ 3[IP  ydeOHoro
npeamera
«XuUMHS»  JTOJDKHBI  COBMAAaTh C  pe3yibTaTaMu NpUMEpPHON  paboueit
IPOrpPaMMBIOCHOBHOTO 00111eT0 oOpa3zoBanus. Hanbonee 3HAUMMBIMU SBIISFOTCS:

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBAIUsi K OOyYEHHIO U  IICJICHANPABIEHHON  MO3HABATEIbHOMN
NEeATEIbHOCTH;

YCTaHOBKA HAa OCMBICJICHHE JIMYHOTO OIbITa, HAOIIOACHHUHN 32 XUMUYECKUMU
AKCHEPUMEHTAMH;

OpHUEHTAIMs Ha MpaBuja UHIWBUYAIBHOTO U KOJIJIEKTUBHOTO O€30MacHOTro
NOBEJEHUS MPU B3aUMOJICHCTBUU C XHMUYECKUMU BEIIECTBAMU U COEUHEHUSIMU;

PaKTUYECKOe H3ydeHHe Mpodeccuii W Tpyna pa3IuyHOrO pojia, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHUS H3y4aeMOro NPEIMETHOTO 3HaHWs (HAampHUMED,
7a00paHT XUMHYECKOTO aHATN3a);

YBaXXEHUE K TPYAY U pe3yJbTaTaM TPYIAOBOM AEATEIbHOCTH;

FOTOBHOCTh K OCO3HAaHHOMY MOCTPOCHUIO JAJbHEWIIEH WHIAWBUIYaJIbHOU
TPACKTOpUM O0Opa30BaHMs HAa OCHOBE OPHEHTUPOBKH B MuUpE mpodeccuil u
poecCHOHaNbHBIX MIPEANOYTEHUHN, YBAKUTEILHOTO OTHOIICHUS K TPYY;

OCO3HAHHUE CBOEr0 TMOBEAEHUS C TOYKM 3PEHUS OMNACHOCTH WU
0e30macHOCTU IS Ce0s WK JIJIST OKPY KAFOIITUX;

OCHOBBI HKOJOTHYECKOW KYIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOIO MBIIUICHUSI, MPUOOPETEHHE OMbITa HKOJOTHUYECKU
OPUEHTHPOBAHHOM MPAKTUUYECKOU JIESITEIbHOCTH B AKU3HEHHBIX CUTYalLIHSIX;

OCO3HAHUE MOCIEACTBUM U HENPUSITUE BPEIHBIX MPUBBIUEK (YIOTpeOIeHUs
aJIKOroJisi, HAapKOTUKOB, KypeHHUs)) U HUHBIX (opM Bpena 1jsi (U3NYECKOTO U
MICUXWYECKOTO 3/I0POBBS;



IIPUHATUE pELICHUNM B JKU3HEHHOM CHUTyallud Ha OCHOBE IIepeHoca
MOJIYYEHHBIX B XOJ€ OOy4YeHHUs 3HAHUWA B aKTyaJIbHYIO CUTYAlMIO, BOCIIOJIHSTH
neduuut uHhopMaIuy;

FOTOBHOCTh OTOMpaTh MW UCIOJIb30BaTh HYXHYIO HMH(pOpMALMIO B
COOTBETCTBUM C KOHTEKCTOM KU3HEHHOW CUTYallUH.

METAIIPE/IMETHBIE PE3YJIBTATHI
Osnadenue yHu8epcaIbHbIMU YUEOHBIMU NOZHACAMEIbHBIMU OCUCHBUAMU:

BBISIBIIATD NPUYUHBI W CJIEICTBUS MPOCTBIX XUMHUYECKHUX SBJICHUM;
OCYLIECTBIIATh CPABHEHHE, KJIacCU(PUKAIIUI0  XMMHYECKUX  BEIIECTB IO
3aJJaHHBIM OCHOBAHHUSIM WU KPUTEPUSIM JJI YKA3aHHBIX JIOTHYECKUX OIEpalui;
CTPOUTBH JIOTHYECKOE CYKIECHUE rnocJie MIPEIBAPUTEILHOTO

aHaJIM3a, BKJIIOYAIONIEE YCTAHOBJIECHUE NMPUUYMHHO-

CIICZICTBEHHBIX CBSI3€H;

BBISIBIIATH  JAeUIUTHI  WHPOpMANMKM, JaHHBIX, HEOOXOIUMBIX  JIJIS
pelIeHus

IIOCTaBJICHHOM 3a/1a4H;

npeoOpa3oBbIBaTh MHGOPMAIIMIO U3 OJHOTO BUJA B JApyrou (tabiuiry B
TEKCTH TIp.);

co37aBaTh, MPUMEHSITh U MPE0oOpPa30BbIBATH 3HAKM U CHUMBOJIBI, MOJIEIH U
CXEMBI I pelIeHHs] Y4eOHbIX U MO3HABATENbHBIX 33714 C IOMOIIBIO 1e/1arora;

C TMOMOIIBID TMeaarora MNpPOBOJAWTh XUMHUYECKUW OMbBIT, HECIOXKHBIMI
AKCIIEPUMEHT, [IJIsi YCTAHOBJIEHUS 0COOEHHOCTEW 00BEKTa M3y4deHUs, MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

C MOMOIIIBIO TI€/Iarora Wik caMoCTOSATENbHO (HOPMYIUPOBATH 000OIICHUS U
BBIBO/JIBI 110 PE3YJIbTaTaM MPOBEACHHOTO HAOJIIOICHHUS], OTIbITA;

IPOTHO3UPOBATH BO3MOXHOE pAa3BUTHE XUMUUYECKUX IPOLECCOB U UX
MOCJIEICTBUS;

UCKaTh WK OTOMpaTh MHGOPMAIMIO WA JaHHBIE U3 UCTOYHUKOB C yUETOM
IpeIOKEHHON yIeOHOM 3aa4M U 3aJIaHHBIX KPUTEPHEB.

Osnadenue  yHugepcanbHolMu  yYEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuaAmu:

OpraHU30BBIBATh y4eOHOE B3aMMOJEHUCTBHE B rpynne (OMmpeAessTh oOlue
LEJU, PacIpeaesiTh PO, JOTOBAPUBATHCS APYT C APYTOM H T. 1I.).

C IOMOIIBK II€arora WJIH CaMOCTOATEIIBHO COCTAaBJIATh YCTHBIE U
MMACBbMEHHBIE TEKCThl C HCMOJIB30BAHUEM WIUIFOCTPATUBHBIX MATEPHUANIOB IS
BBICTYILICHUS NIEPE] Ay TUTOPUEN;

OpPraHU30BBIBATh Y4EOHOE COTPYIHHYECTBO M COBMECTHYIO NESATEILHOCTH
C YYUTEJEM W CBEPCTHHKAMU; padOTaTh WHIWBHUIYAJIbHO M B TPYIIIE: HAXOIWUTH
oOmee pemieHne M paspeniaTth KOHGIMKTHI HA OCHOBE COTJIACOBAHUS TTO3HIIHIMA
U y4yeTa HUHTepecoB; (OpMyJIHUpOBaTh, APTyMEHTUPOBATh M OTCTAMBATh CBOE
MHEHHE; OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, NIPUHUMATH WU
pa3fensaTb OTBETCTBEHHOCTh M MPOSIBIATH TOTOBHOCTH K MPEIOCTABICHUIO



OT4Y€eTa Nepel rpymnnou.

Osnadenue ynusepcanvbHolMu y4eOHbIMU PECYAAMUCHBIMU OCUCH BUAMU:

oOHapyXuBaTh U (POPMYIUPOBATH YUEOHYIO MPOOJIEMY, ONPEAEIATh LENb
y4eOHOM eI TEeNHbHOCTH;

BJa/IeTh OCHOBAaMU CaMOKOHTPOJS, CAMOOLEHKH, MPUHSATUS PEIICHUd u
OCYIIECTBJICHUS OCO3HAaHHOIO BbIOOpa B y4eOHOW W  TMO3HABATEIHHOU
NEeSATENbHOCTH;

COOTHOCHTb  CBOM  JIEWCTBUA C  IUIAHUPYEMBIMU  pe3yJbTaTaMH,
OCYIIECTBJISITh KOHTPOJb CBOEM JEATEIBHOCTHM B THPOLECCE JAOCTUKEHUS
pe3ysbTarta, ONnpeAessaTh CIOCOObl ACHCTBUI B paMKaxX MPEI0KEHHBIX YCIOBUHN U
TpeOOBaHUN, KOPPEKTUPOBATH CBOU JIEUCTBHUS B COOTBETCTBUU C M3MEHSIONICHCS
CUTYyaLMEH;

JlaBaTh aJ€KBaTHYIO OIIEHKY CUTYyallud W MpeJylararh IJaH €e U3MEHEHUS,
OpelBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NIpPHU PELICHUU Yy4eOHOMU
3a/1auu;

NOHUMATh MPUYUHBI, 10 KOTOPHIM HE ObLIT TOCTUTHYT TpeOyeMblil pe3yiabTaT
NESTEIBHOCTH, OMPENEIATh TO3UTUBHBIE U3MEHEHUSI U HAMpaBIEHUs, TpeOyIoIIne
nanbHeuen padboTsl;

OCO3HAHHO OTHOCUTHCA K APYIOMY YCIOBCKY, €TI0 MHCHUIO.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMETHBIX pe3ydbTAaTOB IO OCBOEHHUIO 005S3aTEIBLHOTO
collepKaHMs, YCTaHOBJIEHHOTO JaHHOM MpUMEpPHONW pabouell mporpammoii,
BBIJICIISIIOT: HaY4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUM, crierupuyecKue s
y4eOHOro mnpeameTa «XuUMHUS», BHUABl JAESITEIBHOCTH IO TMOJYyYEHHUIO HOBOTO
3HAHMS, €T0 MHTEPIIpPETAIluy, MPeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3JIMYHBIX
y4eOHBIX U HOBBIX CUTYaIHSIX:

®  [PEACTaBJICHUE O 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHHIA
IPUPO/IbI, TOHUMAHUE OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTa OOIeld KyIbTyphl U
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa B YCJIOBUAX COBPEMEHHOIO OOIIECTBA;
MMOHMMAaHHE MECTa XUMUU CPEJIU APYTUX €CTECTBEHHBIX HAYK;

®  BJAJ€HHWE OCHOBAMH MOHSITUIHOTO anmnapaTta U CUMBOJIMYECKOTO SI3bIKA
XAMHHU JUIsI  COCTaBJICHHS (OpMyNT HEOPraHMYECKHX BEIIECTB, YpaBHEHUH
XUMUYECKUX PeaklMil (C Oonmopoil Ha aaropuTM Yy4dyeOHBIX IEHCTBHII); BIIaJICHUE
ocHoBaMu xumuuecko HoMeHknaTypbl (IUPAC u TpuBHanbHOW) U yMEHHE
UCIONb30BaTh €€ MJIsl pelleHus: y4yeOHO-MO3HABATENbHBIX 33Ja4 C MOMOIIbIO
YUUTENS; YMEHUE HMCIOJIb30BAaTh MOJEIU AJIsi OOBSICHEHHS] CTPOEHHUS aTOMOB U
MOJIEKYJ IO AJITOPUTMY C OMOPOW HA OMPEACIICHUS;

®  [pEACTaBJIEHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHHE C MOMOIIbIO
YUUTENs] TMPUMEHSTh CUCTEMY XUMHUYECKMX 3HAHUU I8  yCTaHOBJICHUS
B3aMMOCBSI3€M MEXK/y U3yUYEHHBIM MaTE€pPUAJIOM U IIPH MOJTYUYEHUHU HOBBIX 3HAHUH,
aTaKke B MPOLECCE BHIMOJHEHUS YUeOHBIX 3aaHUi U MpU pabOTe ¢ UCTOYHUKAMU



XUMHAYECKON nH(OpMAINK, KOTOpasi BKIIOYACT:

BOKHEWUIITNE XUMUYECKUE TTOHIATHSA: XUMUYECKUI DJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS M HEOAHOPOIHAS CMECH,
OTHOCHUTETbHBIC aTOMHAsi M MOJIEKYJIIpHAs MaccChl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00beM, OKCHJI, KUCJI0Ta, OCHOBAHHE, COJIb (CPEIIHsIs),
XUMUAYECKasi PEaKIysi, Peaklud COCIWHEHUS, PEaKIHHU Pa3IoKCHHS, PEaKIuu
3aMeIlEeHUs, peakluu OoOMeHa, TeroBod A(@eKT peakuuu, 3K30- U
DHIOTEPMUYECKUE PEaKIMU, PACTBOP, MAcCOBas JOJS XMMHUYECKOTO DJIEMEHTa B
COCIMHEHHH, MacCOBasl JIOJIA M MPOIICHTHAsI KOHIIEHTPAINS BEIIeCTBa B pacTBOPE,
AIpO aToMa, JJCKTPUYECKUI CIIOH aToMa, aTOMHas OpOWTanb, paauyCc aToMa,
BAJICHTHOCTb, CTETICHb OKHCIICHUS, XHMUYECKas CBsI3b, dJEKTPOOTPHUIIATEILHOCTD,
NOJSIpHAs W HEMOJSpHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, METaJJIMYecKas
CBSI3b, KPUCTAJUIMUECKas pemieTka (aTOMHas, HOHHAs, MeTaJIMYecKas,
MOJIEKYJIIpHasi), HOH, KAaTHOH, aHWOH, OJJEKTPOJUT W HE DIIEKTPOIHUT,
DIIEKTPOJUTHYECKAs] TUCCOLMAIUS, PEaKIMd HMOHHOTO OOMEHA, OKWCIHTEIHHO-
BOCCTAHOBHUTEIIbHBIC DPEAKIMH, OKHCIUTEIh W BOCCTAHOBHTEIbh, OKHCICHHUE WU
BOCCTAHOBJICHHE, JJICKTPOJIM3, XHMHYECKOE paBHOBECHE, OOpaTUMble W
HEOOpaTUMbIE peaklMh, CKOPOCTh XHMHYECKOW peaklud, KaTajau3aTop,
npenenbHo nonycrumas konneHtpaius (I11K), koppo3ust MmeTanios, CIuIaBbl;

OCHOBOIIOJIAraloIIMe 3aKOHbl XMMHM: 3aKOH COXpPAaHEHUSI  MAacChl,
[Tepuonnueckuit 3axkon JI. M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa, 3aKOH
ABorajpo;

TEOpUHU XUMHU: aTOMHO-MOJICKYJIApHAas Teopus, Teopus
AJIEKTPOIUTUYECKOU JUCCOLUAIIMU, a TAKkKEe MPEJACTABICHUSI O HAYYHBIX METOJaxX
MO3HAHUS, B TOM WYHCJIE DKCICPUMEHTAJIBHBIX U TEOPETUUECKUX METOJax
MCCJICIOBaHMU BEILIECTB U U3YUYEHUS] XUMUUECKUX PEAKIIHIA;

® [IPEJCTABJICHHUE O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHUX
3JIEMEHTOB (paJMyC aTtoMa, SJIECKTPOOTPUIATEIBHOCTh), MPOCTBHIX M CIOXHBIX
BEIIECTB OT IIOJIOKEHUA »HieMeHTOoB B Ilepuonnueckoid cucreme (B MalbIX
NeproJax U IJIaBHBIX MOATPYINAX) U DJIEKTPOHHOIO CTPOCHHUSI aTOMa; YMEHHUE
OOBSICHATDH CBS3b MOJIOKEHUS dIeMeHTa B [lepromnueckoil cuctemMe ¢ YMCIOBBIMU
XapaKTEePUCTUKAMHM CTPOEHHUS aTOMOB XHMMHYECKHX AJIEMEHTOB (COCTaB M 3apsil
saapa, o0IIee YWUCIO  DJIGKTPOHOB),  pPACMpENCNICHHEM  JJICKTPOHOB  TIO
SHEPTeTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KAJIHUS WU KaJbIs;
KJIacCu(PuIUpoBaTh XUMHUYECKHE DJIEMEHThl C ONOpPOM Ha  OIpelesICHUs
(H3UIECKOTr0 CMbICTIa U(PPOBBIX JAHHBIX MEPHOINYSCKON TaOIUIIBL;

e yMEHHME KJIacCU(PUIIUPOBATh XUMHYECKUE DJIEMEHTBI, HCOPTaHUYECKHUE
BEIIECTBA U XMMHUUYECKUE PEAKIIMU C ONIOPOM HA CXEMbI; ONPEAECIISITh BAJIEHTHOCTh
U CTETICHh OKMCJICHHUS XHUMHUYECKHX 3JEMEHTOB, BUJ XMMHWYECKOM CBSI3M U THII
KPUCTAUIMYECKON CTPYKTYPbl B COEIUHEHHMSX, 3apsi]l MOHA, XapaKTep Cpeabl B
BOJIHBIX  pacTBOpax  BemIeCTB  (KHCJIOT, OCHOBaHHUM), OKHUCIUTEIb U
BOCCTAHOBUTEJIBIIO AITOPUTMY yUEOHBIX JICHCTBUIA;

e yMEHHME XapaKTEepHU30BaTh C ONOPOM Ha cxeMy (Qu3ndeckue u



XUMHYECKUE CBOMCTBAa MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOA, Ipadwur,
anmas, KpeMHu#, a3zot, ¢ocdop, cepa, XJ0op, HATPUM, Kaaui, MarHui, KaablUi,
AIFOMHUHHUH, K€J€30) M CIOKHBIX BEIIECTB, B TOM YHCIIE MX BOJIHBIX PacTBOPOB
(Boma, amMMHaK, XJIIOPOBOJOPOMA, CEPOBOJIOPOMA, OKCHIBI ¥  THIPOKCHIIBI
MetaiioBl - ITA rpynn, amromunus, meau (I1), nunka, sxeneza (II u 1II), okcuas
yraeponaa (Ilu 1V), kpemuus (IV), azora u pocdopa (III u V), ceper (IV u VI),
CepHHUCTasi, CepHas, a30TUCTas, a30THasA, (ochopHas, yroibHas, KpeMHHUEBas
KHCJIOTa ¥ MX COJIM); OMKCHIBATh C OMOPOW Ha IJIaH U KIIOYEBBIC CJIOBA; YMEHHE
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
coCTaBa M CTPOCHHS IOCIE MPEABAPUTEIBHOIO aHalu3a TIO0J PYKOBOICTBOM
nejarora, MPUMEHEHHE BEUIECTB B 3aBHUCHUMOCTH OT HX CBOMCTB, BO3MOKHOCTb
NPOTEKAHWS XUMHYCCKHX TPEBpPAIIEHUH B Pa3JIMYHBIX YCIOBHSX, BIIASHHC
BEIIECTB M XMMHUYECKHX IPOIECCOB HAa OPraHWU3M 4YeJOBEKa W OKPYKAIOIIYIO
OPUPOAHYIO CPENY;

® yMEHHE COCTaBJIAThH MO 00pa3ily, cXeMe, arOpUTMy yUeOHBIX JTeUCTBUN
MOJIEKYJIIPHBIC ¥ MOHHBIC YpaBHEHUs peakiuii (B TOM YHCIE peakiiii MOHHOTO
oOMEHa W OKHCIIHUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIUH), HUTFOCTPUPYIOIUX
XUMHAYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB / TPYMI HEOPTaHUYECKUX BEIIECTB, a
TaKXKe MOJITBEPKIAIONINX T€HETHYECKYIO B3aUMOCBI3bMEKIY HUMH;

® VYMEHUE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIPHYIO
Macchbl BELIECTB, MACCOBYI JOJIO XHMHYECKOIO OJJIEMEHTa B COEOUHEHHH,
MacCOBYIO JOJIF0 BEIIECTBA B pPAaCTBOpPE, KOJIUYECTBO BEIIECTBA M €ro Maccy,
00BEM razoB ¢ omopoii Ha oOmue (opMysbl; YMEHHE MPOBOJUTH PACUETHI IO
YPaBHEHHSIM XUMHUECKUX PEaKlUid U HaXOAUTh KOJUYECTBO BEIECTBA, 00BEM W
MacCy pEareHTOB WM TMPOAYKTOB PEAKIMU C OMOpPOd Ha 0Opasel], ajaropuTMm
y4eOHBIX JCHCTBU;

® BRBIAJICHUE OCHOBHBIMH METOJIaMU HAay4YHOTO TMO3HaHUs (HabIroneHue,
U3MEPEHUE, SKCIEPUMEHT, MOJIEIMPOBAHUE) TIPU HW3YYEHUHU BEUIECTB U
XUMUYECKUX SBJIICHUM C OINMOPOM Ha aJFOPUTM Y4YeOHBIX NEUCTBUH; yMEHHE
chopMynHpoBaTh TPOOIEMYy M TPEAJIOXKHUTh MYyTH €€ PEHICHHS C TMOMOIIBIO
mejarora; 3HaHHE OCHOB 0€30MacHON pabOThl C XUMHYECKUMHU BEIIECTBAMH,
XUMHYECKOU MOCYA0N U Ja60paTOPHBIM 000PYA0BaAHUEM;

® HajguM4yMe MPAKTUYECKUX HABBIKOB IUJITAHUPOBAHUS U OCYLIECTBIICHHS
CIEAYIOIINX XUMUYECKUX OHKCIEPUMEHTOB IOJ PYKOBOACTBOM YUHUTENsA C
00CYyXIeHHUEM TJIaHa paOOThI HJIM COCTABIICHUEM TaOIHIIGI:

U3y4yeHHEe W omucaHue (U3MYECKHX CBOICTB BEIIECTB; O3HAKOMJIEHUE C
(GU3MIECKUMH U XUMUYECKUMU SBIICHUSIMH;

OMBITHI, WUTIOCTPUPYIOUIUE MPU3HAKK MPOTEKAHUS XUMHUYECKHX pPEaKIuil;
M3y4YeHHE CTIOCOOOB pa3ieJICHUs] CMECEH;

MOJIyYEHUE KHUCJIOpOJa M M3YYEHUE €ro CBOMCTB; MOJYYEHHE BOJOPOJAA U
M3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YTIIEKUCIIOTO Ta3a U U3YYEHHE €ro CBOMCTB;
MOJIy4YE€HHE aMMHUaKa U U3y4EHUE €ro CBOICTB;

MIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEACICHHOW  MAacCOBOM  JOJIEH



PacTBOPEHHOTOBEIECTBA;

UCCJICIOBAHNE W  ONWCAaHWE CBOWCTB  HEOPTaHWYECKUX  BEIIECTB
Pa3TUYHBIXKIIACCOB;

MPUMEHEHUE HHAMKATOPOB (JIakMyca, METWJIOpaHka U (eHondTanenHa)
IUIAOTIpEIeTICHHS XapaKTepa CPeibl B PACTBOPAX KUCIIOT U IIENIOUeH;

U3YYCHHE B3aUMOJACHCTBUS KHCIOT C METaUIaMH, OKCHIAaMH METaJlIoB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHUSAMHU, COJISIMH;

TIOJTYYCHHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJHOTO MeTalljla IPYTHM U3 PacTBOpa COJIH;

UccleoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB AJTIOMUHUS W IIMHKA,

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «OcHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGI[I/IHeHl/If/'I»;
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 10 TEMC

((9JI€KTpOJII/ITI/I‘IeCKa$II[I/ICCOI_[I/IaI_[I/ISI»;

PCHICHUC JKCIICPUMCHTAJIbHBIX 3a414d4 I10 TCMC «Baxxneime HeMeTalJIbl U
HNXCOCIUHCHUA ,

PCHICHUC JKCIICPUMCHTAJIBHBIX 3aJa4 II0 TEMC «Baxneniue meTamibl U
NXCOCIUHCHUA) ,

XUMHUYCCKHUC SKCIICPUMCHTBI, WJJTIOCTPUPYIOIIHUC TPU3HAKHW  ITPOTCKAHUWA

peakIuit HOHHOTO 0OMEHa;

KaueCTBEHHbIE PEaKIIMy Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
XJIOpUA-, OpOMHI-, HOIUM-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KaJbllus, alFOMUHUS, Xene3a (2+)
wxenesa (3+), menu (2-+), IMHKa;

yMEHHE TPEICTABIATh, PEe3yJbTaThl JKCIEPUMEHTa B (OpMe BBIBOIOB,
JT0Ka3aTebCTB, TPA(PUKOB U TaOJIHUIT U BBISABIIATH IMIUPUUICCKHE 3aKOHOMEPHOCTH;

) BJIAJICHUE TMpaBUIaMH 0e30MacHOro OOpaImIeHus ¢ BEIICCTBAMH,
UCITOJIb3YEMBIMUA B TIOBCEIHCBHON JKHM3HHM, a TakKe IpaBHJIaMH IIOBEJACHUS B
HEIAX COepeEHNs 3I0POBbS W OKPYXKAKOIICH MPUPOTHOM Cpeabl, MOHUMAaHHE
Bpeza (0macHOCTH) BO3AEHCTBHS Ha )KMBBIE OPTraHU3MBbI ONPE/ISICHHBIX BEIICCTB, a
TaK)Xe CIIOCOOOB YMEHBIIICHHUS W TMPEIOTBPAIICHUS WX BPEIHOTO BO3JICHCTBHUS;
MMOHUMAaHHE3HAYCHHS KUPOB, OCIIKOB, YIIICBOIOB JIUII OPraHU3Ma YeJIOBEKa;

° BJIAJICHUE OCHOBAMH XUMHYECKOMW TPAMOTHOCTH, BKIIOYAOMICH
YMEHHE TPABWIHHO HCIOJb30BaTh HM3yUYCHHBIC BEIIECTBA M MaTepHaabl (B TOM
quCjie, MAUHEPAJIbHBIE YIOOPCHHS, METAJIBI W CIUIABBI, MPOAYKTHI IEepepabOTKu
MPUPOJIHBIX MCTOYHUKOB YTJIEBOAOPOJAOB (YIiisfd, MPUPOAHOrO ra3a, HEPTH) B
OBITY, CEIBCKOM XO3SMCTBE, Ha IPOU3BOJICTBE; YMEHHE NPHBOJUTH MPUMEPHI
MPaBUJIBHOT'O MICIIOJIH30BAHMS U3YUCHHBIX BEIIESCTB M MaTEPHAIIOB;

° YMEHHE YCTAaHABJIMBATH CBS3M MEXAy pEabHO HaO0JII0/1aeMbIMHU
XUMUYECKUMHU SIBJICHUSAMH W TPOIECCAMH, TMPOUCXOIAIIUMH B MakKpo- U
MHKPOMHpE, OOBSICHATh TNPHYMHBI  MHOIOOOpa3mWsl  BEHIECTB,  YMCHHE
MHTETPUPOBATh XUMHUCCKHE 3HAHUS CO 3HAHUSAMH JAPYTUX YUCOHBIX MPEIMETOB C
IMOMOIILIO MT€Arora;



o npeacTaBieHue o cdepax NpodhecCUOHAIBHOM  JIeSITENBHOCTH,
CBS3aHHBIX C XHMHEH W COBPEMCHHBIMU TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha
TOCTIDKEHUSAX XHUMHYECKOW HAyKH; HAJIWYMAE ONbITa pPabOThl C Pa3InYHBIMHU
UCTOYHUKAMU WHPOPMAIMK 1O XUMUU (HAyYHO-TIOMYJISIpHAS —JIUTEpaTypa,
CJIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OIMOPOW Ha aJTrOPUTM: YMEHHUE
O0OBEKTHBHO OIICHWBATh HWH(OpPMAIIMIO O BEIIECTBAX, WX NPEBpPALICHUAX U
MPAKTUICCKOM TPUMCHEHUH.

TpeGoBanusi K mNpeAMEeTHBIM Ppe3yJbTATAM OCBOCHUSI Y4eOHOIro
npeaMera
«Xumua», pacnpepgeneHHole no rogam obyyeHums

Pe3ynpraThel o rogam (GopMyIUpyrOTCS N0 MPUHLUIY J00aBIIEHHUS HOBBIX
pE3yABTATOB OT rojia K roAy, y’k€ Ha3BaHHbIE B MPEIBIAYIINX roJax NO3ULNH, KaK
PaBUJIO, TOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO
rojia Mo yMOJYaHUIO BKITIOYAIOT PE3YJIbTAThl MIPEABLAYIINX JIET).

8 KIJIACC

PACKpBIBATbL CMBICJI OCHOBHBIX XWUMHYCCKUX MMOHSTHM aToM, MOJICKYIJIA,
XUMHUYCCKUM QJICMCHT, IIPOCTOC BCHICCTBO, CJIOKHOC BCHICCTBO, CMCCH
(O,ZIHOpO,IIHa}I )41 HGOIIHOpOIIHa}I), BAJICHTHOCTHL, OTHOCHUTCJIbHAA AaTOMHasd H
MOJICKYJIAPHAAd MacCa, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIAPHAA MacCCd, MaCCOBasd
JO0JIA XUMHYCCKOI'O

AJIEMEHTa B COCIMHEHHM, MOJIIPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJIb,
DNIEKMPOOMPUYAMETLHOCMS Y,  CTENIEHb  OKHMCJIEHHS, XHMHYECKash peakIusl,
KIaccuUKaIMs peaKiuid: peakliud COSAUHEHUS, PEaKIIu Pa3IoKeHUs, peakiuu
3aMEIleHUs], PEeaKIMi OOMEHAa, JK30- U DHAOTEPMHUYECKUE PEAKIUU; Menio8ol
aghghexm peaxyuu; AIPO aTOMa, ICKTPOHHBIA CIION aToma, aTOMHas OpOUTab,
paanyc aromMa, XMMHUYECKasi CBs3b, MOJSpHAS U HETOJSpHAas KOBAJICHTHAs CBS3b,
MOHHAsl CBsI3b, HOH, KAaTHOH, AaHUOH, pPAacTBOpP, MaccoBas JOJs BEIIECTBA
(IpolLeHTHAs! KOHLIEHTPAIIKs) B PAaCTBOPE;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. 1. 1)
UTIPUMEHSTD 3T MOHATHS TPU OTIMCAHUH BEIIECTB M MX MPEBPAILICHUI;

UCTIONIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY [UJII COCTaBIeHUS (OpMyI
BEII[ECTB, MOJEKYJSIPHBIX YpPaBHEHUUW XUMHUYECKUX PEAKIUH, DIEKTPOHHOTO
OajaHca;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX;
CTETICHb OKHWCJICHUS JJIEMEHTOB B OWHApHBIX COCAMHEHHUSX C OMOpPOA Ha
OTIpEJICIICHHs, B TOM YHCIIE CTPYKTYPUPOBAaHHBIE; MPUHAIJIC)KHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHWH 1o (opmynam; BHI XUMHUYECKON CBS3H
(KOBaJICHTHASI M MIOHHASI) B HEOPTAHUYECKUX COCTMHCHUSX;

UMETh TIPEJICTABICHUE O CUCTEME XUMUYECKUX 3HAHUU, YMETh C MIOMOIIBIO
VUHUTENST TPUMEHSITh CUCTEMY XUMHUYECKMX 3HAHWHM, [JI YCTAHOBJICHUS



B3aUMOCBS3U MEXY U3YUYCHHBIM MAaTEPUAJIOM U MPU MOJTYYECHUU HOBBIX 3HAHUM, a
TaK)Ke MpU paboTe ¢ UCTOYHUKAMU XUMHUYecKor nHpopmanuu. OpueHTUPOBATHCS
B MOHSATUSAX M ONEpUpPOBaTh HMMHU Ha 0a30BOM YpOBHE, NPUMEHATH MPHU
BBITIOJIHEHUM YYEOHBIX 3aJlaHUl M PEIICHUH PACUETHBIX 3aJady C OMOpod Ha
aJITOPUTM Y4YEOHBIX JAEHUCTBHUI M3yUYEHHBIC 3aKOHBI U TECOPUM: 3aKOH COXPAHEHUS
maccsl, [lepuognueckunt 3axkon .M. MenneneeBa, zakon nocmosancmea cocmasa,
3aKOH ABOTajJpo; aTOMHO-MOJeEKyJsipHas Teopus. COOTHOCHUTH 00O3HAUYCHUS,
KOTOpbIe UMEtoTCs B Tabiuie «llepronuueckas cucreMa XUMUUECKUX JIEMEHTOB
J. W. MeHnneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3aps siapa, OOINee YUCIO DJIECKTPOHOB H
pacripejielieHue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIUPOBATh XUMHYECKHE DJIEMEHTHI, HEOpPraHWYECKHE BEIIECTBA;
XUMUYECKHE peakiuu (Mo YUCIY M COCTaBy YYacTBYIONIUX B PEaKIMU BEIIECTB,
no TermoBoMy d(P¢deKTy, MO0 HU3MEHEHUIO CTENEHU OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB)C OMOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEpPXkJas OMNUCAHWE NPUMEpPaMU MOJEKYJISIPHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN C OMOPOI HA CXEMBI;

MPOTHO3MPOBATh CBOWCTBAa BEIIECTB B 3aBUCMMOCTH OT HX COCTaBa H
CTPOEHHS; BO3MOXKHOCTH TMPOTEKAHUSI XMMHUYECKUX MPEBPAIICHUN B Pa3IUUYHBIX
YCIIOBUSAX TOCIIE TIPEIBAPUTETLHOTO 00CYXKIACHUS C TIearoroM;

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAacCOBYIO0 JOJI0 XUMHUYECKOro DdJeMeHTa 1o QopMyse COEIUHEHUS,
MacCOBYIO JIOJIO0 BEIIECTBA B PacTBOpE; MPOBOAUTH PACUYEThl MO YpPaBHEHUIO
XUMHUYECKOU peakliy ¢ ONIOPOM Ha allTOPUTM,;

IPUMEHATh OCHOBHBIE ONEPAI[MU MBICIUTEIBHON ESITEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CUCTEeMaTh3alus, KiacCu(UKaIus, BBIIBICHHUE
OPUYMHHO-CIIEICTBEHHBIX CBSI3€d — i1 M3Yy4YEHUS CBOICTB BEUIECTB U
XUMHYECKUX PEAKIINI; €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOJIO/ICHHE,
U3MEPECHUE, MOJEIUPOBAHUE, OKCICPUMEHT (PedibHblli U MbICIeHHbIU) TION
PYKOBOJCTBOM MENArora,

CJe0BaTh MPABUIaM IOJIb30BAHUS XUMUYECKON MOCY0i U J1abOpaTOPHBIM
o0opyaoBaHUEM, a TaK)Ke MPaBHIaM OOpaIleHus C BEIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMHA TI0 BBIMOJHEHUIO JTAOOPATOPHBIX XWMUYECKHX OIBITOB 10
MOJIYYCHHIO M COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJA M KHCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MAacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATH M MPOBOAUTH XUMHUYECKHE OSKCIIEPUMEHTHI IO
PacloO3HAaBAaHUID PACTBOPOB MIECJIOYEW M KHCJIOT C IOMOIIBK) HWHJIMKATOPOB
(makmyc, heHondTanenH, METUIOPAHX U Jp.), TOATBEPKIAIOIMINX KAYeCTBECHHBIN
COCTaB HEOPraHWYECKUX BEIIECTB (KAUYECTBEHHbIE pPEAKIMM Ha MOHBI) TMOJ
PYKOBOJICTBOM MEAArOra.



9 KIJIACC

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TMOHATHUH: XUMHYECKHUI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BELIECTBO, CIO0KHOE
BEILIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHUCIIECHMS,
XUMHYECKasi peaklusi, XUMUYECKasi CBs3b, meniosou 3¢hgekm peaxkyuu, MOJb,
MOJISIPHBIM O0BEM, PaCTBOP; AIEKTPOJIUTHI, HEAICKTPOJUTHI, IIEKTPOIUTHUECKAS
JTUCCOLMALIMS, PEaKIIMM HMOHHOTO OOMEHA, KaTalu3aTrop, XumMuieckoe pagHogecue,
obpamumvle U HeoOpamumvle pearyuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEeaKkiuy, OKHCIUTENb, BOCCTAHOBUTENDb, OKHUCIEHHE M BOCCTAaHOBJIEHUE,
ajutoTponusi, amMpOTEPHOCTh, XUMHYECKas CBs3b (KOBaJEHTHAasl, WOHHAas,
MeTainyeckas), KpUCTAUIMYeCKasl peuIETKa, KOppo3us Memailos, CHIaBbl,
CKOPOCMb XUMUYECKOU peaxkyuu, TpeaenbHo aomnyctumas koHuentpauus (I1IJ1K)
BEILECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUN (CM. 1. 1)
UTMPUMEHSTH 3TU MOHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUI;

WCITIOJIH30BaTh 3HAKH U CUMBOJIBI JJIs1 (PUKCAIIMHU PE3YyIbTaTOB HAOIIOCHUH,
cocTaBieHus (GOpPMYJT BEIIECTB W YPAaBHEHUNW XUMHYECKUX PEAKIUMA, 3arucu
JaHHBIX  ycioBMM 3amay. Mcnonb3oBaTh  0003HAYEHMs, UMEIOIIUMECS B
[lepronuueckoit cucteMe U TabIUIE PACTBOPUMOCTH KHUCIIOT, OCHOBAHUI U COJIer
B BOJI€ JIJIs1 BHITIOJIHEHUSI 3a/1aHUM;

ONPEAEIATh BAJCHTHOCTh U CTEIIEHb OKUCJICHUS] XUMHUUYECKUX JJIEMEHTOB B
COEMHEHUSAX PA3JINYHOIO COCTaBa; IPUHAJICKHOCTD BEILECTB K ONPEIEIEHHOMY
KJIacCCy  COCIMHEHWW C ONOpOM Ha  OIpeleseHHs, B  TOM  YHUCIE
CTPYKTYpUpPOBAaHHbIC; BHUIbl XHUMHUYECKOW CBSI3M (KOBaJE€HTHAas, WOHHAas,
MeTaJInyeckas) B HEOPraHMYECKUX COCIMHEHMSX; 3aps]l MOHA 10 XWMHUYECKOU
dopMyie; xapakTtep cpeAbl B BOJHBIX pPAcTBOpax KHCIOT M IICNOYEH, mun
KPUCMANIUYeCKOU peuémxu

KOHKpemHoeo sewecmea,

packpbiBaTh cMmbIcn llepuommueckoro 3akona JI.MI. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAHUE: ONUCHIGAMb U XAPAKMepU308ams TaOIMUYHYIO
dopmy Ilepuogmveckoil CHCTEMBI XHMHUYECKHX DJIEMEHTOB:  pa3inyaTh
MTOHSATHUS

«rmaBHas moarpymma (A-rpynma)» u «modounas noarpynna (b-rpymma)y,
Majbie U OOJBIINE MEPUOMBI; COOmMHOCUMb 0003HAYEHUS, KOTOpPhIE MMEIOTCS B
MEePUOINIECKON TaOJHIle, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMUYECKUX BJIEMEHTOB (COCTaB W 3aps] siapa, OOIIee YUCIO 3JIEKTPOHOB U
pacnpeiesieHue uX Mo JIEKTPOHHBIM CII0SIM); 00bACHAMb 00IHE 3aKOHOMEPHOCTH
B M3MEHEHHHM CBOMCTB XMMHUYECKHX A3JIEMEHTOB M UX COCIUWHEHHI B mpenenax
MaJIbIX IEPUOOB U TJIABHBIX MOATPYIII C YUYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIECTBA;
XUMUYECKHE peakiuu (MO YHCIY M COCTaBy YYaCTBYIOUIMX B PEAKIMU BELIECTB,
Mo TerioBoMy 3¢G(deKxTy, Mo HU3MEHEHUIO CTENEHEW OKHUCICHUS XUMUUYECKUX



AJIEMEHTOB) C OTIOPOI HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUUPUUSCKUE XUMUUYECKUE
CBOICTBA BEUIECTB pPA3JMYHBIX KJIACCOB, MOATBEPKJas ONUCAHUE NPUMEPAMHU
MOJEKYISIPHBIX U HOHHBIX YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUH C
OIIOPOM HA CXEMBI;

COCTaBIIATb ~ YPABHEHMSI  AJIEKTPOJIUTHUYECKOM  JUCCOLMALIMM  KHCIIOT,
LIEJI0YEH U COJIEH; MOJIHBIE M COKpaUI€HHbIE YpPAaBHEHUS pEAKLU HOHHOIO
oOME€Ha; ypaBHEHMs peaklUi, OATBEPKAAIOUINX CYIIECTBOBAHUE T'€HETHUYECKOU
CBSI3M MEX/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

packphiBaTh  CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX  peakuui
MOCPEJICTBOM COCTaBJIEHHUS 3JIEKTPOHHOIO OajaHca 3TUX PeaKIui;

IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS;
BO3MOKHOCTU MPOTEKaHUsI XMMUYECKUX MPEBpPALIEHUI TOCe MPpeaBapUTEIbHOTO
00CYXJIeHUs C TIeAarorom;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (OpMyJie COCIMHEHHS; MACCOBYIO
JIOJIF0 BEIIECTBA B PAacTBOPE; MPOBOJUTH PACUEThl MO YPAaBHEHUIO XUMHUYECKOUN
peakiuu ¢ OTIOPO Ha alNTrOPUTM;

clelioBaTh ~ NpaBWiaM  TMOJB30BAaHMS ~ XMMHYECKOM  MOCYylIOH |
1a60paTOPHBIM 000PY/IOBAHHEM, a TaKXKe MpaBWJIaM OOpallleHHs C BEIIeCTBAMH B
COOTBETCTBUM CUHCTPYKIUSIMU 1o BBITIOJTHEHUIO

71ab60paTOPHBIX XUMHYECKUX OTBITOB o
MOJIYYEHUIO M COOMPAaHMIO Ta3000pa3HBIX BEIIECTB (aMMHaka M YTIEKHUCIOTO
rasa); MpoBOJIUTh PEAKIINH, MOATBEPKAAIOIINE KaueCTBEHHBIN COCTaB Pa3InyHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUA- OpOMUI-, MOAUI-, KapOOHAT-
, bocdar-, cmimkar-, cyiabdar-, THAPOKCUA-UOHBI, KAaTHOHBI aMMOHHUS W HMOHBI

WU3YUYCHHBIX METAJLIOB, IIPUCYTCTBYIOIIIHE B BOJIHBIX pacTBopax
HEOPraHUYECKUX
BEILIECTB;

IPUMEHSTH OCHOBHBIC OIICPAIIMH MBICIUTCIIBHON JCSITCIIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATU3AIMIO, BBIABICHUE MPUIUHHO-

CIENCTBEHHBIX CBSI3€M — JUII M3YYEHUS CBOMCTB BEIIECTB WU XUMHUYECKUX
pEeaKLHnii;
€CTECTBCHHO-HAYYHBIE METOJbl  TO3HAHUS — HaOII0IeHUE, U3MEPEHNE,

MOJEIUPOBAHUE, SKCIIEPUMEHT (pealibHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 6 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 1 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 18
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa. Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 6 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no paszneny 25

Paspnen 3. Ilepuoanueckuii 3akoH u llepuognyeckas cucrema xumnueckux 31eMeHToB /I, . MenneseeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema g bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

12| Osemmenno . buGmiorexa LOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 10 bubamorexa LOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN ) | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX ) bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 7 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 11
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 5
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa HOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 10 1 2 bubmmorexa [TOK
' . PYHTIEL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 26




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmye CBOHCTBA METAIIOR 0 https://m.edsoo.ru/7f41a636
32 B . S 3 bubmmoreka [IOK
' KHCHILHE METAJLIBL I HX COCIH https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 B TBa 1 MaTePHUAIbI B )KN3HU UEJIOBEKA 4 bubnmorera [TOK
' etee P hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 4
bu6moreka [IOK
1
Pe3epBHOE Bpemst 0 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonarre o MeTogax MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227¢
bu6moreka [IOK
3 ArperaTHO€ COCTOSIHHE BEUIECTB 1
https://m.edsoo.ru/ff0d227¢
[Ipaktrueckas padota Ne 1 «IIpaBumma
4 paboTHI B TaOOPATOPUH U TIPUEMBI | | bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
5 Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuoreka [JOK
pasaesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
. bu6mmoreka [JOK
6 «Paznenenne cmeceit (Ha mpumepe 1 1
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
7 AToMbI 1 MoJiekyinbl. [IpocTeie n | bubnuoreka [IOK
CJIIO’KHBIE BEIIECTBA. https://m.edsoo.ru/ff0d2a6¢
8 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa HOK
yp yi https://m.edsoo.ru/ff0d2d50
9 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuoreka [JOK

(CI/IMBOJ'ILI) XUMHNUYECCKHX DJICMCHTOB

https://m.edsoo.ru/ff0d2be8




10 3aKOH MOCTOSIHCTBA COCTAaBA BELIECTB. bubmuoreka [IOK
Xumuueckas popmyra. https://m.edsoo.ru/ff0d2eae
1 OTHOocCHUTENBHAS aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 10Jis1 XUMHYECKOTO 3JIeMEHTa bubmmoreka [IOK
B COCJIMHEHUU https://m.edsoo.ru/ff0d350c
13 BaneHTHOCTh aTOMOB XMMHYECKUX bubmmoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d350c
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUYecKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky ¥ ycmoBUs MPOTEKAHUS
XUMUYECKUX peakuui. TernnoBon
15 3¢ deKT XMMHUECKON peaklnu, MOHITHE Bubnmorexa [IOK
https://m.edsoo.ru/ff0d3al6
0 TEPMOXUMHUYECKOM YPaBHEHUH, IK30-
Y SHJIOTEPMHUUYECKUX PEaKIMAX
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Knaccudukanusa XxuMudeckux peaxkmui
17 (coezlmiHHﬂ, pa3JiokKEeHuUs, 3a1\IZemeHI/I;{, bubmorera [JOK
https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
sHImKIIoneaucT. O0oO0IIEHNE U
18 cucteMaruzanus 3HaHui. O000IIeHUE 1 bubnuoreka [JOK
cucrtemaTusanus 3Hanuil. KoutposbHas https://m.edsoo.ru/ff0d40c4
pabota Nel mo Teme «Beriecta u
XUMUYECKUE PEAKLIUH
19 Brruncienus 00bEMa, KOJIMUECTBA bubmmoreka [JOK

BCIICCTBA I'a3da IO €0 U3BECTHOMY

https://m.edsoo.ru/ff0d55a0




KOJIMYECTBY BELIECTBA WIIA 00BEMY

Beruucinenus 006EMOB ra3oB o

bubmmorexa [{OK
20 YPaBHEHUIO PEaKIIMM Ha OCHOBE 3aKOHa
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
Bo3ayx — cmech razos. Cocras
bubmmorexa [{OK
21 Bo3ayxa. Kucinopoa — sneMeHT u
https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnvecKkrue U XMMHUYeCKHEe CBOMCTBA
KHCJIOpoJia (peaKIuyu OKUCICHUS,
ropenue). [lonsitue 06 okcumax. Eu6 OK
nonmoTexa
22 ITonsitre 00 okcugax CriocoObl a
https://m.edsoo.ru/ff0d4614
MOJTy4deHUsT KHCIIOPOia B TabopaTopun
U npoMbinIeHHOCTH. [IpuMenenne
KHUCJI0pOJia
[IpakTuueckast pabota Ne 3 o Teme
bu6mmoreka [IOK
23 «I[Tonmyuenue u coOupaHue KUCIOpoa,
. https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0 CBOMCTB)
24 OKkcuapl: cocTaB, KiaccuduKaus, bu6mmoreka [JOK
HOMEHKIAaTypa https://m.edsoo.ru/ff0d664e
)5 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
CriocoOsl mostyueHust BOAOPOIa B
2% naboparopun. Pusndeckue u bubnunorexa [JOK
XUMHUUYECKHE CBOMCTBA BOJAOPOIA. https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
27 «ITomyuenue u cobupanue Bo10poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




Kucnotsl: cocras, knaccudukanus,

bubmuoreka [JOK

28 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
29 CHOCOéI)II) Honyq)eHm{, XI/IMI/IIIZEKI/IG bubmmorexa [TOK
. https://m.edsoo.ru/00ad9474
CBOMCTBA
30 KonunuectBo Bemniecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
31 MouisipHblii 00BEM ra3oB. 3aKOH bubnnorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brurauciierust KonmmdecTBa, MacChl
BEIIIECTBA M0 YPABHEHHSIM XUMHUYECKUX
peakuuii. Beraucienue no ypaBHEHUSIM
1 XUMHUUYECKUX PEAKINH, €CIIU OJUH U3 bu6moreka [IOK
peareHTOB JIaH B U30BITKE WIIH https://m.edsoo.ru/ff0d5708
COIEPKUT IpuMecH. Beruucienue
MAacCOBOM JIOJIM BBIXOJa MTPOAYKTa
peaKuu.
dOu3ndecKue U XMMHUYECKHUE CBOMCTBA
BoJibl. BoJia kak pacTBOpUTENb.
33 Hacrpinenasie 1 HeHACBIIIIEHHBIE Eubmorexa OK
https://m.edsoo.ru/ff0d587a
pactBOpbl. MaccoBas 10151 BEIIECTBA B
pactBope
34 CocraB ocHoBanuii. [lonstue 06 bubnunoreka [JOK
WHIUKATOPaX https://m.edsoo.ru/ff0d59e2
OcHoBanusl: cocTaB, Kinaccudukarms, bu6mmoreka [JOK
33 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
36 IIpaktuyeckas padora Ne 5 o reme bubnuoreka [IOK

«[Ipurorosnenue pacTBOpoB ¢

https://m.edsoo.ru/ff0d5eba




OIIPENENEHHON MaCCOBOU J10JIeH
pacTBOPEHHOTO BEIIECTBA»

KonTtponsHas padota Ne2 mo treme

bubmmoreka [{OK

37
«Kucnopox. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
bubmmorexa [{OK
38 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
39 [Tony4yeHne n XUMHUYECKUE CBONCTBA bubnnorexa [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
[ToHsiTHE O KUCIOTAX U COJIAX.
40 [Tosmydyenne u XMMHUYECKUE CBOMCTBA Bubnmorexa [IOK
v https://m.edsoo.ru/ff0d50d2
KHCJIOT
A1 I'eneTnueckas cBsi3b MKy KiaccaMH bu6moreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
[Ipaktrueckas padota Ne 6. Permenue
4 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
43 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[lepBbie MOMBITKU KIIACCU(PUKAIIUU
bubnuoreka [JOK
44 XUMUYECKUX 3JIeMeHTOB. [loHsTre o
https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHbIX 3JIEMEHTOB
3nauenue [lepuoauyeckoro 3akoHa Jis
45 pa3BUTHs HayKu U npaktuku. 1. W. bu6nuoreka [IOK

MenaeneeB — y4€HBIN, IEAAror U
IpaXKJaHUH

https://m.edsoo.ru/00ada96e




[Tepuonueckuii 3aKOH U

bubmuoreka [JOK
46 [lepuoanueckasi cucteMa XMMHYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB J. 1. Meneneera

47 Crtpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK

. bubnuorexa [JOK
48 aTOMOB 351eMeHTOoB [lepnonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. . Menaeneena
[Tepuonnueckuii 3aKOH U
bubmmoreka [IOK
49 [Tepuonnueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00adabbc
anemenToB JI. 1. Meneneena.
[Tepuonsl, rpynmsl,

50 MO PyMNIbL. 3AKOHOMEPHOCTH B bubnuoreka [JOK
W3MEHEHUHU CBOMCTB XMMHUUYECKUX https://m.edsoo.ru/00ada52c
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB
XapakTepucTUKa XUMHUYECKOTO

51 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
HNonnas xumuueckas cBsizb. loHHbIE

57 ypaBHEHUS peakiuii. Buspl bubnnoreka [IOK
XUMHUUYECKOMN CBSI3U U THUIIbI https://m.edsoo.ru/00adac34
KPUCTAJUIMYECKUX PEHIETOK.

KoBaneHntHas HenossipHasi XuMHUYECKast
N bubnuoreka [JOK
53 CBsI3b. BUJIbI XMMUYECKOH CBSI3U U
. https://m.edsoo.ru/00adaab8
THUIIBl KPUCTAIUTMYECKUX PEIIETOK.
54 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK

CBA3b. BUIBI XUMHUYECKON CBA3U U

https://m.edsoo.ru/00adaab8




THUIIBI KPUCTAJUIMYECKUX PEIIETOK.
DNEeKTPOOTPULIATEILHOCTh ATOMOB
XMUMHMUYECKUX 3JIEMEHTOB

Buapl XuMU4YeCKOU CBI3U U TUIBI

55 KPUCTAININYECKUX PEIIETOK bubmorexa HOK
p P ’ https://m.edsoo.ru/00adaab8
Meramnueckasi XMMHUYECKasi CBS3b.
bubmmoreka [{OK
56 C
TCHCHb OKHCICHIA https://m.edsoo.ru/00adae28
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
bubmmoreka [IOK
57 peakuu. OKUCTUTETN U
https://m.edsoo.ru/00adb076
BOCCTAHOBUTEIN
KonTponbnas pabora Ne4 no teme
bu6moreka [IOK
58 «CtpoeHue atoma. XUMHYECKast CBA3bY»
. https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepouHas pabora
PesepBHbIil ypok. O000MIEHNE 1
P P EH bu6mmoreka [IOK
59 cHcTeMaTH3aIus 3HaHuH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas padoTa
60 PeseprubIit ypok. O6001meHNE 1 bubnuorexa [JOK
cUCcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/ff0d61c6
61 PeseprubIit ypok. O6001eHNE 1 bubnnoreka [IOK
cUcTeMaTu3aIys 3SHaHUH https://m.edsoo.ru/ff0d61c6
& PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cUCTEMAaTU3aIys 3SHAaHUN https://m.edsoo.ru/ff0d61c6
63 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
64 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
65 PesepBHriit ypok. O6001IeHEe 1 bubnunoreka [JOK




CUCTEMAaTU3alus 3HaHUHI

https://m.edsoo.ru/ff0d61c6

66 PesepBHsiit ypok. O600mIeHNE 1 1 bubmmoreka [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/ff0d61c6
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHuI https://m.edsoo.ru/ff0d61c6
68 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
cHCTEeMaTH3alIs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Kontponsnas pabora Nel no teme

1 «IToBTOpEHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

) Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Knaccudukanus xuMmuaecknx
peaKIHii 0 pa3IuIHBIM IMPU3HAKAM.

3 [ToHsiTHE O XMMHUYECKOM PaBHOBECHHU. | bubnuoreka [IOK
@DaKTOPBbI, BIUSIONINE HA CKOPOCTh https://m.edsoo.ru/00adbcb0
XUMHUUYECKOMN PEAKIUU U MOJIOKEHUE
XUMHYECKOTO PAaBHOBECHSI.

[ToHsiTHE O CKOPOCTU XUMUYECKOI
bu6mmoreka [JOK
4 peakuuu. [loHsiTHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEAKIUSIX
Teopust 37EKTPOTUTUYECKOM
bubnuoreka [JOK
5 muccornuani. CHIBHBIE U ClIa0bIe 1
https://m.edsoo.ru/00adcd68
BJIIEKTPOJIUTHI
XUMHUYECKUE CBOMCTBA KUCIIOT U
N . bubmuorexka [JOK
6 OCHOBAHUU B CBETE MPEIACTaBICHUMN 1
. https://m.edsoo.ru/00add5d8
00 AIEKTPOIUTUIECKON JUCCOITUAIIUU
7 XUMHYECKHE CBOMCTBA COJICH B CBETE | bu6mmoreka [JOK

MIpeICTaBICHU 00

https://m.edsoo.ru/00add8b2




BHCKTpOHHTquCKOﬁ JUucconmuanumn

B Npupoae. XUMHUUYECKHUE CBOMCTBA
cephl

8 [TonsiTue o ruaponn3e coJien bubmiorexa LIOK
AP https:/m.edsoo.ru/00add9d4
[Ipaktuyeckas padora Ne 1.
bubmmoreka [{OK
9 «Perienne 3KcepruMEHTaTbHBIX
https://m.edsoo.ru/00addbfa
3a/1a4»

10 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUU https://m.edsoo.ru/00addd12
KonTponsnas pabora Ne2 no teme

bubmmoreka [{OK
11 «ONEKTPOIUTHYECKAST TUCCOLINALINSL.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX»
bu6moreka [IOK
12 OO611ast XxapakTepUCTUKa HEMETAIIJIOB
https://m.edsoo.ru/00addfe2
OO011as XxapakTepUCTUKa raJIOreHOB.
. bu6mmoreka [IOK
13 XUMUYECKUE CBOMCTBA HA IPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
14 XUMHUUYECKUE CBOMCTBA, MOTyYCHUE bubmmorexa [OK
> HOTYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas padota Ne 2 o Teme
. bu6mmoreka [JOK

15 «IlonmyueHue coasTHON KUCIOTHI,

. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»

16 OO1ast XapakTepUCTUKA SIIEMEHTOB bubnunoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.

17 HaxoxnaeHue cepbl U €€ coeTMHEHU I bu6nuoreka [IOK

https://m.edsoo.ru/00ade64a




CepoBoa0po1, CTpOEHHUE,

bubmuoreka [JOK

18 .
¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,

. bubnuorexa [JOK
19 ¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba

20 ITOJTy4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlenl cpelibl COCTMHEHUSIMH
cepbl
OO11ast XapaKTepUCTUKA SIIEMEHTOB

71 VA-rpynnel. A30T, pacnpocTpaHeHHE bubmuorexa [JOK
B mpupojie, Gusndeckue u https://m.edsoo.ru/00adeea6
XUMUYECKHE CBOMCTBA
AMMHMaK, ero Gpuznyeckue u

. bu6mmoreka [IOK
22 XUMHUYECKUE CBOMCTBA, MOJyYCHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckast pabota Ne 3 o Teme
bu6mmoreka [JOK
23 «ITonyyenue aMmmuaka, U3y4yeHUue ero
Ny https://m.edsoo.ru/00adf180
CBOMCTB»

24 A3oTHas KucjoTa, e€ pusndeckue u bubnunoreka [JOK
XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX

. bubmuoreka [JOK

25 ynoOpeHuit. XuMudeckoe

3arpsA3HCHUC oxpyxca}omeﬁ Cpcabl
COCAMHCHUAMU a30Ta

https://m.edsoo.ru/00adf518




dochop. Oxcun docdopa (V) u

bubmmoreka [JOK
26 (docdopHas kucinora, GU3NIECKUE U H
. https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOTYUYCHUE
Hcnons3oBanue pochaTo B
7 KaueCcTBE MUHEPAJIbHBIX YI0OpEHUM. bubnuorexa [JOK
3arps3HeHre IPUPOTHON CpeIb https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacipocTpaHeHNE B
POJL, pactipoctp bubmmoreka [{OK
28 npupoe, pU3NUecKue U XuMHUYECKHe
- https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcunpl yriaepoja, ux Gusndeckue u
29 XHMHUYECKHE CBOMCTBA. bu6moreka [IOK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIoM yrieponaa (IV)
N bubmuorexa [JOK
30 YroapHasg KUCIOTa U €€ COTu 1
https://m.edsoo.ru/00ae006c
[IpakTuueckast pabota Ne 4 o Teme
31 "[lostydeHue yriieKucioro rasa. bubnnoreka [IOK
KadectBennas peakius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauanbHBIC TOHATHS 00
bubnuoreka [JOK
32 OPraHMYEeCKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yriepo/ia
. bubmuoreka [JOK
33 Kpemuuii u ero coequHeHus
https://m.edsoo.ru/00ae080a
OO11re cnocoObl MoTydeHus
34 MetaiuioB. CriiaBel. BeraucieHus mno bubmuoreka [JOK

YpPaBHCHHUAM XUMHUYCCKUX peaKHHﬁ,
€CJIM OJUH U3 pCaArcHTOB COACPIKUT

https://m.edsoo.ru/00ael 156




IIpUMECH

O0m1re cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no

. bubnuorexa [JOK
35 YpaBHEHUSIM XUMUYECKUX PEAKIUH,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
npuMecu
[IpaxTnueckas padota Ne 5. Pemenue

36 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTtponbnas pabora Ne3 no teme

. bubmuorexa [JOK
37 «BaxHeiue HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
AJIEMEHTOB — METaJIOB.

18 MeTtanauyeckas CBSI3b U bubmuorexa [IOK
MeTaJUTMYeCcKas KpUCTAIUINYECKast https://m.edsoo.ru/00ael103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XUMHUYECKUE CBOMCTBA METAJJIOB.

. bu6mmoreka [JOK
39 DNEeKTPOXUMHUYECKUIN P
. https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJlIOB
bubmuorexka [JOK

40 Illenounblie METaJIIbI 1

https://m.edsoo.ru/00ael14b2

A1 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnunoreka [JOK
Kanusa https://m.edsoo.ru/00aecl14b2

4 [I{enoyHO3eMeNbHBIE METAIIIBI — bubnunoreka [JOK

KaJbIIUA U MarHui

https://m.edsoo.ru/00ael5e8




bubmuoreka [JOK

43 Baxneiiime coequHEHUS KaJIbIUI
https://m.edsoo.ru/00ael Se8
44 JKEcTKOoCTh BOBI M CIIOCOOBI €& bubmmorexa [{OK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTtuyeckas padora Ne 6 mo reme
45 "YKEcTKOCTL BOABI 1 METOIBI €6 bubnmorera [TOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHS
46 O06o01enre U cucTeMaTu3arus
3HAHUHN
47 ASTIOMUHH bu6moreka [IOK
https://m.edsoo.ru/00aelc64
43 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
49 Weneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
50 OKcuapl, THAPOKCUIBI M COJIU KeJe3a bu6mmoreka [IOK
(IT) m »xenesa (III) https://m.edsoo.ru/00ae35e6
[Ipaktrueckas padota Ne 7. Permenue
51 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubnnoreka [IOK
«BaxHenme MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COCJTMHECHUS»
bubnuoreka [JOK
52 [TonsiTue 0 KOPPO3UK METAIIIOB
https://m.edsoo.ru/00ael278
53 O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUM
KonTponbHas padota Ne4 o teme
54 «BaxHeire MeTaJlIbl U UX

COCAUHCHU A




55 BemectBa 1 Marepuaisl B bubmuoreka [IOK
IOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
56 XHUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYXKaIOILEH Cpebl https://m.edsoo.ru/00ae4270
57 Ponp xumuu B perieHnn bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
53 O6O6HUICHI/IG Y CUCTEMaTH3aIHs
3HaAHUHN
59 PesepBHblit ypok. O6001IeHNE U bubnuorexa [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ae0dOa
60 PesepBHblit ypok. O6001IeHNE U bubnuoreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
61 PesepBHblit ypok. O6001IeHNE U bubnuoreka [JOK
cUcTeMaTu3alys 3HaHUuI https://m.edsoo.ru/00ad9cb2
& PeseprubIit ypok. O6001IeHNE 1 bubnuoreka [IOK
cUcTeMaTu3aIys 3HaHU! https://m.edsoo.ru/00ad9cb2
63 Peseprubiit ypok. O6001meHNE 1 bubnuorexa [JOK
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/00ad9cb2
64 Peseprubiit ypok. O6001meHNEe 1 bubnuorexa [JOK
cUcTeMaTU3alys 3SHaHUH https://m.edsoo.ru/00ad9cb2
65 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/00ad9cb2
66 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK
cUCTEMAaTHU3alys 3SHAaHUN https://m.edsoo.ru/00ad9cb2
67 PezepBHblit ypok. O0o0O1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00ad9cb2
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