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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3paboTaHa C LETbI0 OKa3aHUs METOJIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOe MPEIMETHOE COJIEpKAHNE, €T0 CTPYKTYPY 1O
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHocTe oOywaromuxcsi. B mnporpaMmme 10 XMMHHM — YYUTHIBAIOTCSA
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyeHnne XUMUUM HA YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHUs
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTAX PEHICHHs TI00ATBHBIX MPOOJIEM yCTOHYMBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsT  KyJbTYphl  JUYHOCTH  OOydYaroIIuxcs, HWX oOmer u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HHM, TaK U B POGECCUOHATHLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
CoJlep KaHUsl TpeMeTa, KOTOPBIM SBJSETCS NEJaroruiyeckd aJaanTUPOBAaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUH, OCHOBOIIOJAraroluX MpPEICTaBICHUNM OOIIe XUMUM U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHATHH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TOHATHI 0 XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
(baxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCJIEIOBATENIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOBR:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenunanrs  oOydeHuUs,  BKIIOYAmOmas  NOpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYarolmeMycsi MpOsIBUTh CBOM HWHTEIUIEKTYaJbHbIE M TBOPYECKHE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
UCIIOJIb30BAaHUSI B 00pa30BaTENIbHBIX OPraHU3alUAX, PEATU3YIOMIUX TPOrPaAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyroTcsa B mpouecce GOopMUPOBaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUH, 3AKOHOB M TEOPETUUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(OpMHpPOBAaHNU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHHU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIUIEKTA U 00ILEH KYIbTYpHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSAM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEro MHpA, MCHOJIb3Ys 3HAHUS W ONbBIT, NOJYYECHHbIE IPU H3YYECHHH



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEW, MOTHBAIUS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWUW B JKM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHre O0YYaIOIIUMHUCS OMbITA CAMOIMO3HAHHUS, KIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrmy6nénnoe n3yuenne yaeOHOTO mpeaMera « XuMHUsD OTBOAUTCS 1o 136
yacoB B 8 1 9 kinaccax (4 yaca B He/ielnt0), Bcero 272 vaca 3a JBa rojia o0y4eHusl.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3HUKHOBEHHUS W PA3BUTHUSI XUMHH. XUMHS B CUCTeME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMIIUPUYECKOM YPOBHE: HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNE,
BblunciicHue. [IpencraBieHnss 0 HaydHOM IMMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboThl C XUMUYECKUMH BemecTBamMu. OO0OpyaoBaHUE
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOJABI, TOPHBIC TTOPOABI U MUHEPAJbI. [I0HATHE O TOMOT€HHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Mertamnel u HeMmeTtayuibl. BemecTtBa MOJEKYJISPHOIO M HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAsA aTOMHasg Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacdersl mo dopmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKNE U XUMUYECKUE SIBIICHUS. XUMUYECKasl peakius U €€ MPU3HaKH.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MoONeKyJsipHas Teopus. JKusznb u gesrtensHocth M.B. JlomonocoBa.



XHUMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAMHEHUS, Pa3I0KEHNUs,
3aMenieHus, 0OMeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKUX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoTo) sineHud. O3HakoMmiIeHHE ¢ 00pas3laMu BeIeCTB
KoiauuecTBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue u paznoxeHue ruapokcuna wmeau () npu
HarpeBaHuM, B3auUMOJEHCTBUE XkKene3a ¢ pacTtBopoMm cosnu menu (). M3ydenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAaccChl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHON TIIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IMPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponecchl okucneHus B xuBoil mpupoae. Okcupawl. [Ipumenenue kwuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHu3MoB. Pa3pylienre 030HOBOTO CIIOSI.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U JHJO0TEepMUUYEcKue peakuuu. TommmBo. Mcnonp30BaHue yriisi U ME€TaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3zayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopox — »neMeHT W mpocToe€ BelecTBO. HaxoxaeHnue Boaopona B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoictBa Bojabl. [lonstne 00 ocHoBaHusx. Ilonsitue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHUJOB:  coyieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aM(pOTEepHBIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBHE C METAJJIAMH, C OKCUJAMU METAJJIOB, OCHOBAHUSMHU U COJISIMH).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBanui. Illenoun, ux coiicTBa (B3aUMOJICUCTBHE C KHCIOTHBIMU OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHAAX (HA TpPUMEPE THUAPOKCHUIIOB IMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapakTepHble XMMHYECKHE CBOMCTBA Ha MpumMmepe cpeaHux coseil. [lomyueHue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHUE, COOMpaHKE, PACIIO3HABAHUE U N3YUYEHUE CBONCTB KHCIOPO/IA;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

NOJIy4eHHe, cOoOMpaHue, pacrno3HABAHME W H3YyYEHHUE CBOICTB BOJIOpOAA
(ropenue);

B3aMMO/IcicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEILIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIEM);

OIpPEJIETIEHHE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIbIO NHANKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3auMoencTBusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KHCJIOT U IEJIOYEH;

pelIeHUE DKCIIEPUMEHTANBHBIX 337a4 1o TeMme «OCHOBHBIE KIACChI
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckasi cucreMa XHMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (CeMencTBax) CXOIHBIX AJIEMEHTOB: LIEIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucrema xumuueckux odnemeHtoB J[. WM. Menneneesa.
Kopotkonepuoanass u jnauHHONepuoanas ¢opmbl Tadmuisl  «llepuoanueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAs] OpOMTab. DHEPreTUYECKHEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOutamu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DPU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbIx 20 xumudecknux 35eMeHToB [lepnognueckoi cuctemel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpynnaM ¢ MepUuoiaM.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproandeckoil CHCTEMBI XUMHUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npakTtuku. [[. M. MeHueneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPUIATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOW CBS3U: KOBAJICHTHAs IIOJSIpHAs CBS3b, KOBAJCHTHAs
HENOJISIpHAsl CBSI3b, MOHHAs CBs3b. MexaHHU3Mbl 0Opa3oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPElIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U UX XapaAKTEPUCTHKHU.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POpMYIT;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHNE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTALIMYECKUX) TEI, dICKTPUUCCKHIA
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, MPOU3BOJICTBO, XUMHISCKHE TEXHOJIOTHH, CHIPbE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX 3JJIEMEHTOB B CBETE€ NPEACTABICHUN O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCUIOB) OT CTPOCHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolux BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUA. 3akoH l'ecca M €ro CieacTBUS.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEAaKLUHUH. DHEPrus aKTUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [loHstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEeBpallleHU B Pa3jIMYHbIX YCIOBHUSAX HA OCHOBE MPEACTABJICHUM 00 M3y4EHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHple oOKuciuTeNIM M BOccTaHoBUTenu. llepmanranar kamus
(xapaxTtepuctuka). CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUCCOLMAlMM. PacTBopeHne Kak  (U3HKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanyv, KOHCTaHTa auccouuanvu. MloHHOE npou3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJIEll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIHME 00PATUMOCTh XUMHUECKUX PEAKIIMIA;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

IIPOBEJICHUE ONBITOB, WIIOCTPUPYIOIIUX IPU3HAKA NPOTEKAHMS PEaKLMMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHJIOpaHkKa U (eHoNpTaIenHa) st
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPTraHWYECKUX BEHIECTB C ITOMONIBI0 KAa4ECTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka HeMmeTamioB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
MpUMeHeHue. JlelcTBUE XJopa M XJIOPOBOJOPOAA HAa OPraHW3M YEJIOBEKa.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PU3NYECKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PeaKIny, JIEKAIINEe B OCHOBE MPOMBIIIJICHHOTO CIOC00a MOTyYeHuUs
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabpuTt-, cynbGuia- U cyiabdar-annonsl. HaxoxxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHWE U TMOJY4YCHHE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B TIPOMBITIUIEHHOCTH. HuTpatsl 1 HUTpuTHl. KauecTBEeHHBIE peakIuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHEHHUSIMH a30Ta (KUCJIOTHBIC JOXKIW, 3arps3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckue U XMMUYECKHE CBOMCTBA (B3aMMOJICUCTBHE C MeTajlIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl docdopa (I, V), dochopnas kuciora, Gu3MYecKUe U XUMHUUYECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeHiCTBHE C MeTa/llaMi, HEMETallaM{, KOHIICHTPHUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lonsitue 06 amcopOuuu. KpyroBopot yriepona B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoMm yriepona (IV). VYronbpHas Kuciora M €€ COJU, HUX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCTMHEHUSIX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHe O OMOJOTUYECKU Ba)KHBIX OPraHUYECKUX BEIIECTBaX — >KHUpax, Oeykax,
yriaeBoJgax — W WX pOJM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHWyeckux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajoreHaMu), MOJydyeHUe U MPUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYCCKHE M XUMUYECKHUE CBOMCTBA, MOJTYYCHUE W MPUMEHEHUE B
OBITY M MPOMBIIUICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepualibl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBEICHNE KAY€CTBEHHBIX PEAKIIUN Ha XJIOPHUI-, OPOMHUI- U UOJAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKUX CBOWCTB pa30aBIICHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEIMHEHUI, 00pa3amMu a30THBIX U (POCPOPHBIX YAOOPEHUH;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YECHUE B3aUMOJICUCTBHS KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHHe, cOOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YIJIEKUCIIOTO
rasa;

IIPOBEICHHE KAauyeCTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-HOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHME C oO0pa3laMd NPUPOJHBIX KApOOHATOB W CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

peneHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMH HX MOJIOKeHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJuInYecKasi KpucTauimueckas penieTka (IpUMUTUBHASL KyOudeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOudeckas, IrpaHEEHTPUPOBAHHAS KyOudeckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPIrusl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIOB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Okcuapl ¥ THAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne meaouHbIX METAIUIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B ITpupoe. Pu3sndyeckre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelmume coelUHEHUs KaiblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: TIoJI0KeHUE B [leproanyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepucTHKa MeTauioB b-rpynmn (moOOYHBIX MOArpymI):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-3JIeMEHTOB, CTENIEHH OKHCJICHHS AaTOMOB B COCJAMHCHHUSIX. 3aBHUCHMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHH Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp u cepebpo: cTpoeHHE aTOMOB, CTENEHU OKHcieHus. OOume KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiui Ha KaTUOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoenue aroma, creneHH okucieHusd. Haxoxnenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xene3a. [Ipon3BOACTBO UyryHa U CTallu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJLUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3y4eHUue OCOOCHHOCTEH B3aMMOECHCTBUSA OKCUIOB KaJIbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

MU3YYEHHE NPOLIECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEAKIIMN HAa UOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KaJIbIINS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKA;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BCII[ECTBA M MaTepualibl, 00JIaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
05KOTax Y OTPABJICHUSAX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XUMHUYECKUX DJIEMEHTOB M MX COCIUHEHUHN sl (YyHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COEMHEHUSIMM YIJIEPOJA, A30TA, CEPBI, TSIKEIBIX METAJUIOB. [[oHsATHE
o I[TIJIK. Ponp XxuMuM B pelIEHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3naMu MarepuajgoB (CTEKJO, CIIaBbl METAJIOB, MOJMMEPHBIC MaTepHabl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
00pa30BaHUs KUCIOTHOTO JOX/Is, U3yUY€HHUE €0 BO3JICHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHWYECKUX IJIEMEHTOB U UX COCIMHEHUN B MIEPUOJIaX U TPyMIIaX.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BUIa XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUCCKHX PpEaKIUd 110 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJEH B CBETE TMPEIACTABICHUH 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS 4E€pPe3 HCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEINb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0To CBETa B CIEKT).

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIMBO, BOJIHBIE PECYPCHI, IIJIAHETA 3€MJIA.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMA U AYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT ~IpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAllUMd W
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEIUI0, MOHMUMAHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3HO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUM
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAy4YHOT'O MO3HAHUS JJII Pa3BUTHUS KaXKJOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAlUS W UWHTEPEC K OOYy4YeHWI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH W3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKUMU BEILIECTBAMU B YUCOHBIX U )KU3HEHHBIX CUTYyAIIUX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMMHEW, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBILICHUE YPOBHS OSKOJOTMYECKOM KYJIbTYphl: MNPHUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXalollel cpeabl; OCO3HAHWE TIJI00aNbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, U1 PEIICHMS 3a/1ad, CBSI3aHHBIX C OKPYKAOIIEH Cpelou;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOIHON, TEXHOJIOTHYECKOM M COLMAJIbHOW Cpell; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIUILTMHAPHBIX (MEXKITPEIMETHBIX ) TTIOHATHH, OTPasKarOIIIX
MaTepUabHOE €IWHCTBO MHpa W TMpPOIecC TNO3HAHUs (BEMIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIAJICHNE YHHBEPCAJIbHBIMH YYCOHBIMHU JICHCTBHSAMHU (ITO3HABATEILHBIMH,
KOMMYHUKATHBHBIMHM,  PETYJISTUBHBIMH),  BaXHBIMM  JUIS  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX WCIIOJNB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHSITHHA (BBIACIATh UX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KIacCUUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICJICTBEHHBIC CBS3M MEXKIy OOBEKTAaMH H3Yy4YEHHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS TOHATHS (IIPEIMETHBIE M METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEICTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBLHOU U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MpodJieMy, OMPEAENATh IeJIb W 3a7add, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmbHBIE W MBICJICHHBIE), CAMOCTOSITEIHLHO TPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHMKAX WH(GOpMAIuu (HayqHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpMAIIMIO, 3HAYUMYIO Ui pEIIeHUs y4eOHOM 3aJayu; YMEHHsS NpPUMEHATH
pa3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpoChl MpPU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHUCTEMBI; CAaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (OpMYy MpEACTaBICHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XMMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (hopMyIbl, abOpeBHaTypbl, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYYEHHBIE PE3yJIbTaThl MO3HABATEIBLHON JESITEIBHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(1K) TUCKYCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNSITh CBOIO POJib, PACHPENeisaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB W COIVIACOBAHMS TO3WIIMI, y4acTBOBaTh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOMPATH CIIOCOO pelIeHHs] y4eOHOM 3a1auu (CpaBHUBATH HECKOJBKO BapHUAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 000OIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XUMUU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJIACcCOB, TaK M B paMKax pealu3alid HHIUBHIYaIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajJbHEe OCBOMTbH MaTepHall, OBJIAJETh PaCIIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaOLIMMUCS HayUHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMHUSA»; OCHOBbI HAYYHOTO MBIIUICHUS;, BHUAbI ACSITEIBHOCTU IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOywaromerocs OyayT chopMupoBaHbI
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJIHAS), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHMsI, PEAKIMd OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aToOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHAas OpOWTAIIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIIEKTPOOTPUUATEIIBHOCTh, CTEIEHb OKUCJICHHS, OKHUCIUTEIH |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MOHATHUS NP ONIMCAHUU BEIIECTB U UX NPEBPAILCHUN;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEAEICHHOMY KJIACCy COE€IMHEHUM 10 (hopMysiaM, BUbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
T€OpPHUH, 3aKOHA ABOTaJIpO U €ro CICACTBHM, MPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT UX NOJ0KeHU B [leproanueckoii cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Maneie mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHHUs, KOTOpble UMeroTcs B Tabsmie «llepuoanueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
aqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACIpeIeTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TEHETUUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHUIX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO Maccy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTa B COCMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — [ W3YYCHHS CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJis
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCIEHMSI W  BOCCTAHOBIICHUS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMM, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBICHATD
IPUYUHBI MHOTOOOpAa3nsi BEHIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSMHU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSIMU BBIIIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMe «OCHOBHbBIE KJIAcChl HEOPraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIEH Cpeibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, AaHWUOH, »JJIECKTPOOTPUIATEILHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl peaKkilusi, TerIoBor 3P heKT peakiuu, Mojib, MOJISPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILJIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPpUMHUTHBHAs KyOuuyeckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKLINH, KaTalIN3, XUMUUECKOE PABHOBECUE, JIIEMEHTHI XUMUYECKON
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTMYECKOW) B HEOPraHWYECKUX COCIUHEHMSX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMBl XMUMHYECKHMX DJIEMEHTOB: pa3nyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieieHueM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM W
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJPOKCHUJOB) B Mpeiesiax MalblX NEPUOJOB U TJIABHBIX MOATPYIII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANpaBlICHUS CMENIEHUS XHUMHYECKOIO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TerIoBoMy 3(PQeKTy, Mo arperaTHOMY COCTOSHHUIO PEareHTOB, MO H3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJSIDHBIX M HOHHBIX  yYPaBHEHHl  COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALUN KUCIIOT, HIeI0YeH
W COJIeH; TOJHBIE M COKpAICHHbIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOpPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJuil, MarHui, KaJIbIUM, ATFOMUHUH, KEI€30, ME/lb, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMM CIIOKHBIX BEIIECTB, B TOM YHCIICE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroigbHas, KpEeMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHMUE JIJIsl CO3/IaHUsI COBPEMEHHBIX MAaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHAT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PAaCTBOpPE, HAXOAUThH
npocTeninyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBLHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKONW TIOCYIbl M OOOpYJOBaHUS, a TakkKe IMpaBuiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M  YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTANLHBIX 337a4 10 TeMaM Kypca, TMPeACTaBIsITh PE3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHCHHE, OO0O0OIIECHHWE, CHCTEMATH3allMi0, BBIABICHUE IPUYMHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATh  MpaBwia  Oe3omacHOro  oOpallleHHs C  BEIIECTBaMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKM3HM, IIpaBWia IOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIOCOObl YMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEIHOIO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIsl Ipo(ecCHOHaNbHOM OpUEHTAllUU W JJii OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESATENbHOCTU
XUMHUYECKONM W XUMHUKO-3KOJOTMYECKOW HamnpaBiICHHOCTH, HPHOOPECTH OMBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
. S-xnacc DnexkTpoHHas
1.1 €CTECTBO3HAHMSI M IPAKTHYCCKOU 10 0 2
mkosa-45
JESATEIbHOCTH YEJIOBEKa
12 BemectBa u xumuueckue 28 1 0 SA-xnacc DnexTpoHHas
' peaKIuu mkosa-45
Hroro no paszneny 38
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Ilonarue o rasax. 19 1 1 S-xnacc DneerpoHHas
' Kucnopon. Oxcubt mKoia-45
99 Bonopoa. Ilonstue o kucinorax u 3 9 1 S-xnacc DnexTpoHHas
' COJIAX mkosna-45
53 Bopa. PactBopsl. [lonsitue 06 18 1 1 S-xnacc DnexkTpoHHas
' OCHOBAHHSX mKosa-45
54 OCHOBHBIE KJIacChl 16 1 1 S-xnacc DnekTpoHHas
' HEOPraHUYECKUX COCAMHEHUI mkona-45
Hroro 1o pasneny 61

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /I. U. MenaesneeBa. CTpoeHue aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

S-xnacc DnexkTpoHHas

3.1 18
XUMHYECKHX 31eMeHTOB J[. U. mkoja-45
MenaeneeBa. CtpoeHue aToma
XHUMHUYECKas CBI3b.
S-xnacc DnekTpoHHas
3.2 OKHCIUTETBLHO- 16
mKoJja-45
BOCCTaHOBUTEJIbHBIC PEAKIIMH
Hroro mo pazueny 34
PesehBHOE BOEMS 3 SA-xnacc DneKkTpoHHAs
p p mKoia-45
OBLIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 8 0 0 S-xnacc DnexTpoHHas
' BCIIICCTBE mkona-45
12 OCHOBHBIE 3aKOHOMEPHOCTHU IPOTEKAHUS 14 1 1 Sl-xnacc DneKTpoHHas
' XUMHYECKUX PEaKInii mkona-45
13 DNEeKTpOIUTHYECKAs JUCCOLHALINS. 14 1 5 S -xknace DaeKTpoHHas
' XUMHUECKUE peakiy B pPacTBOpax mKkoia-45
Hroro 1o pasneny 36
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 3 0 1 S-xnmacc DnexTpoHHAas
' aneMeHToB VIIA-rpynmsl. ["anorenst miKosa-45
OO11ast XapaKTepUCTHKA XUMHYECKUX
. Sl-knacc DneKTpoHHas
2.2 anemeHTOB VIA-Tpymmel. Cepa u eé 10 0 0
Ikosa-45
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
Sl-xnacc DneKTpoHHas
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 12 0 1
nkona-45
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
S1- kmace DaeKTpoHHas
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
. mKona-45
KPEMHHI, UX COeIUHEHUs. bop
Wroro no pazueny 43




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

Sl-xiacc DnekTpoHHas

3.1 OO01Ie cBOiicTBAa METAIIOB 10 0
mKkoja-45
. S-xiacc DnekTpoHHas
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 22 2
mkosa-45
Hroro mo pazueny 32
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
41 BemecTBa 1 Marepualibl B )KU3HH YEIIOBEKA. 5 0 S-xmacc DnexTpoHHas
' OCHOBBI IKOJIOTUYECKON IPaMOTHOCTHU mikoJa-45
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpenue n 06o0IIeHNE 3HAHUI 10 2 S-xnacc DnexTpoHHas
' OCHOBHBIX pa3ziesioB KypcoB 8—9 Ki1accoB mkona-45
Hroro mo pazueny 10
S1- G
PesepBHOe Bpems 10 0 HIAce. SNCKTPORHAA
mKkoja-45
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 11







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KoJunyecTBO 4acoB JJIeKTPOHHBbIE
[1)
Hara undgposbie JdonmosiHuTEIbHAS
n/  Tema ypoka Bcer  Koutponbust  IIpakTuyecku
U3YYeHHs o0pa3oBaTe/IbHbI uHopmanus
n 0 e padoThl e padoThI & pecypesI
IIpeamer xumuu. Pois
XMMHH B KA3HU 1 0 0 04.09.202 Sl-xnacc § 1, yop. 2,4,5
YyeJIOBEKa 3
[TonsTue 06 ucropun
BO3HHUKHOBEHHUS U
1 0 0 04.09.202 Sl-xmacc §2,7k§
Pa3BUTHUS XUMUHU. XUMUS 3
B CHCTEME HAayK
Temna u BemiecTna.
o OITMCAaHUE CBOUCTB U
N3UYECKHE U
. 1 0 0 05.09.202 @ S-xnacc IIPUMEHEHHUS 3-X
XUMHYECKHE CBOMCTBA 3
BEIIECTB
BEIIECTB
Pacckasmer
o "duznueckue
N3UYECKHE U
1 0 0 08.09.202 Sl-xnacc SIBIEHU" U
XUMHAYECKHE SIBICHUS 3 g
HUMHYECKHE
sIBIeHUS"
Iloustue o Pacckas "MeTonanl
TEOPETHUECKUX METOJaX [MO3HAHUA B XUMHAKU"
[MO3HAHUSA B 0030p UHTepHET-
1 0 0 11.09.202  S-xmacc p VIHTEP
€CTECTBEHHBIX HayKaXx. 3 HCTOYHUKOB
WcToynukn xumMuueckoun XUMHUYECKOU
nHpopmarun nHpopmanuu.




[IpencraBnenus o
HAayYHOM ITO3HAHUU Ha
SMIUPUYECKOM YPOBHE:
HaOJII0IEHHE,
HU3MEepeHue,
IKCIIEPUMEHT,
MOJICTTUPOBAHUE.
Ilonstue o MeTomax
paboThl ¢ XUMUYECKUMU
BEIIIECTBAMH.
Ob6opynoBanue
IIKOJIbHOM XUMHUYECKOM
nabopaTtopuu

[TpakTryeckas pabora Ne
1 mo treme "lIpaBuna
paboThI B 1ab0opaTopuu U
npuéMbl 00paleHus ¢
1a00paTOPHBIM
obopynoBanuemM"

YucTele BemecTBa U
CMECH

11.09.202
3

12.09.202
3

15.09.202
3

S-xmnacc

[Ipe3enTanus
HAyYHO-TIOMYJISIPHOI
KHHTH 110 XUMHUU,
KOTOPYIO
IpeJroaraercs
MPOYUTATH

IIpumepsl
HCIIOJIb30BaHUS
METOJI0B
XUMHUYECKOTO
[TO3HAHUS

§4,7x 8§, § 5, ynp. 3,
4, 8 IloaroroBka
WHIUBUIYaIbHBIX
cooO1ennii «Cmecu




B HaIlleH KHU3HN,
«OuncTKa BOABI A1

BOJIOTIPOBO/IAY
9 Cnocou6m paszneneHus 18.09.202 OTtuér 1o
cMeceit 3 BUJICOIKCKYPCUU
[TpakTrueckas padota No
2 1o teme "Pa3neneHue
10 cMmeceit (Ha mpumepe 18.09.202
OYHUCTKHU TTOBAPECHHOM 3
conn)"
Paccka3z «AMT»,
11 ATOMBI U MOJIEKYITBI 19.09.202 @ f-xmacc coobmen o
3 JxoHe JlanbToHE U
MB, JlomoHOCOBE
§ 7 (tabnwuma 3
[ ]
3HAKH
HeMeTaioBPacckas
bl «[Ipoucxoxaenne
Ha3BaHU
12 XHUMHUYECKHE IIIEMEHTHI 15.09.202 SI-xmacc RHMITHECKIX
3 3JICMEHTOBY,
«YulHble —
MEPBOOTKPHIBATEIH
XUMHAYECKUX
9JIEMEHTOBY

(Tabmuma 3




3HAKU METAJUIOB) )

IIpocThie U CIIOKHBIE 10, ymp. 2-5 -
13 P 2500202  S-xnacc 3 10, ymp
BEllECTBA 3 YCTHO
BemectBa
MOJIEKYJIIPHOTO U Pacckas "Ctpoenue
14 P 25.00.202  Sl-xracc P
HEMOJICKYJISIPHOTO 3 BELLIECTB
CTPOCHHS
Xumuueckast popmyia.
15 BanenTHOCTH aTOMOB 26.09.202 Sl-xmacc §11, yop. 5-7,9
XUMHAYECKUX IIEMEHTOB 3
3aK0H IIOCTOSIHCTBA
16 29.09.202 Sl-xmacc §9
cOoCTaBa BEIIECTB 3
Omnpenenenue
BaJIEHTHOCTH aTOMOB II0 3aganue Ha
17 02.10.202 = Sl-xmacc A
(dbopMyniaM OMHApPHBIX 3 mwiardopme A-knace
COCTMHCHUN
OTHOCHUTEIBbHAS aTOMHAs
18 Macca. OTHOCHTEITbHAS 02.10.202  A-xmacc §11, yop. 5-7,9
MOJIEKYJISIpHAsI Macca 3
Brruucinenns
OTHOCHUTEIBHOMU
MOJIEKYJIIPHON MaCChI 3aganue Ha
19 YAP 8 03.10.202 = Sl-xmacc g
BEIIIECTB, MOJISIPHOM 3 mnatdopme SA-kmace
MacChl, MACChI BEIIECTB U
KOJIMYECTBA BEILECTBA
20 MaccoBas nosis S-xnacc 3ajanue Ha pecypce




XHUMHUYCCKOI'o 3JICMCHTA B
COCINHCHNUU

06.10.202
3

S-xmacc

BrlunciieHnsa MaccoBoOit
IO XUMHUYECKOTO

3ajanue Ha pecypce

21 06.10.202 Sl-xnacce

aJIeMeHTa 1o (opmyIie 3 S-xiacc

COEIMHEHNS

Haxoxxnenue

npocTeniteii GopMyIIsl 3agaHue Ha pecypce
22 P Popwy 09.10.202 = Sl-xmacc pecyp

BEIIECTBA 10 MAaCCOBBIM 3 SI-xacc

JIOJISIM DJIEMEHTOB

Brraucinenns

npocreiiien GopMyIibl

3agaHue Ha pecypce
23 BEILECTBA I10 MACCOBBIM 09.10.202 Sl-xnace exmace peeyp
-KJ1

WAJIH MOJIBHBIM JIOJISIM 3

DJIEMEHTOB

KomnuecTBo BelecTsa. 3amanne Ha pecypce
24 - 10.10.202  S-xmacc peeyp

Mons 3 SI-xacc

B3aumocBs3b

KOJIMYECTBA, MacChHl U 3amanne Ha pecypce
25 13.10.202  S-xmacc pecyp

YHClia CTPYKTYPHBIX 3 SI-xnacc

€IMHUILL BEIIECTBA

MonsapHas Macca cMecH 3amanne Ha pecypce
26 P 16.10.202  S-xmacc pecyp

BEILICCTB 3 A-kmacc

MonbHasa 1o Sa1aHIe Ha hecvDee

JIAHNE H
27 XUMHUYECKOT'0 JJIEMEHTA B 16.10.202 SI-xnacc peeyp
S-kacc
COCIMHCHUHU 3




Haxoxnenue
npocreiien GopmyIibl

3ajaHue Ha pecypce

28 17.10.202 S-xnace
BELIECTBA 110 MOJILHBIM 3 S-xnace
JIOJISIM 3JIEMEHTOB
XUMHUYECKUE SABICHUS. Sanane Ha
HUE H
29 XuMHUeCcKas peakuus u 20.10.202 = S-xnacc 8
N pecypckes-kinacc
e€ mpHu3HaKu 3
3
30 AKOM COXPAHCHITE 2310202  Sl-xmacc § 12, yp.9 (6,1)
MAacChI BEIIECTB 3
ATOMHO-MOJIEKYIApHas
31 teopus. JKu3Hb u 93.10.202 Sexnace 3ajaHue Ha pecypce
neaTeabHoCcTs M. B. 3 SI-xacc
JlomonoOCOBa
§ 13, ymp. 4, ctp. 45,
32 XUMUYECKUE YPABHEHMUS 24.10.202 = S-xnacc ymp.9 (B,e, c THIAMH
3 p-umii)
33 Tumst X\I’/IMI/I‘ICCKI/IX 9710202  S-xrace 3ajaHue Ha pecypce
peakuun 3 SI-kmacc
Pacuétel Mo XuMHYecKuM
YPaBHEHHSIM KOJIMYECTBA SaNaHIe HA DecvOce
34 U1 MAaCChI HCXOTHBIX 07.11.202 Sl-xnacc A pecyp
S-knacc
BEIIECTB WU TPOIYKTOB 3
peakuuu
Beruucnenus no
35 ypaBHeHI/ISH\f 1011202  Sl-xnace 3anaHue Ha pecypce
XUMHUYECKON PEAKLIUU: 3 Sl-xmace

KOJIMYCCTBA BCIICCTBA,




MaccChl 110 U3BECTHOMY
KOJIMYECTBY BEIlECTBa,
Macce peareHToB WK
MIPOJYKTOB PEaKIuu

Breraucnenus 1o
YPaBHEHUSAM
XUMHYECKON PEaKIuu:
KOJIMYECTBA BEILIECTBA,

3aﬂaHI/Ie Ha pecypce

36 13.11.202 Sl-kmacc
MAacChI [0 U3BECTHOMY 3 Sl-xmacc
KOJIMYECTBY BEIIECTBa,
Macce pearcHTOB WIIH
MIPOJIYKTOB PEAKITUU
37 O0600111eH1E U ) 13.11.202 Soxace 3ajaHue Ha pecypce
cucTeMaTu3alys 3HaHUi 3 S-xmacc
Kontponbnas padota No Sanamme Ha
38 1 mo Teme "BemectBa u 14.11.202 JIAHAC Ha pecypee
" S-knmace
XUMHYECKHE PEaKIuu 3
B — ) 1 . 1
39 OSHYX = CMECh rason 17.11.202  S-xmacc 3 18, ymp. 5,6 3 19,
[TonsiTue o razax. 3 ymp. 4,57,
3akoH ABorajpo. 3ajanne Ha pecypce
40 N . 20.11.202 SI-xmacc
Mounsipabiii 00BEM ra3oB 3 S-xnacc
Brrunciienus o0bEma,
KOJINUECTBA BEILlECTBA SanaHIe Ha DeCyDee
41 rasa 1o U3BECTHOMY €ro 20.11.202 SA-xnacc A peeyp
Sl-knacc
KOJIMYECTBY BEIECTRA, 3

00BEMY




OTtHocUTenbLHAS 3agaHue Ha pecypce
42 21.11.202  S-xnacc pecyP
IUIOTHOCTH I'a30B 3 Sl-xnacc
Brruucienus 3
. ajJaHue Ha pecypce
43 OTHOCHUTEILHON 24.11.202 S-xacc peeyp
S-kacc
IUIOTHOCTH Ta30B 3
Onpenenenue
OTHOCHUTEIBHOU
MOJIEKYJIIPHON MACChI 3
aJaHue Ha pecypce
44 razoo0pa3HOro BeulecTBa 27.11.202 = S-xnacc pbeeyp
. SI-xacc
10 U3BECTHOMU 3
OTHOCHUTEIBHOMU
IUIOTHOCTH
Brruucienus
OTHOCHUTEILHOU
MOJIEKYJIIPHON MaCCHhI 3agaHue Ha pecypce
45 Yp g 27.11.202  Sl-xmacc pecyp
rasa o M3BECTHOU 3 SI-ximacce
OTHOCHUTEJIHLHON
IUIOTHOCTH
OOBEMHBIE OTHOIIIEHHUS 3
aJlaHue Ha pecypce
46 ra3oB IPU XUMUYECKUX 28.11.202 @ S-xnacc pecyp
-kacc
peakuusax 3
Brrunciienns o0bEMOB
47 ra3oB I10 ypaBHEHUIO 01.12.202
XUMAYECKON peaKIim 3
§ 16 Unp. 3amanus k
Kucnopox — snemMelT u OKY-KOH(pepeHIINT
48 p 04.12.202  S-xnacc YPOKy-KOHGep
MIPOCTOE BEIIECTBO 3 o Teme «Bo3ayx»:

Ucrtopus nzydyenus




BO3/1yXa.
[Ipumenenue
BO3/yXa.
DKOJIOTUYECKHUE
poOJIEeMBlI,
CBSI3aHHBIC C
BO3/IyXOM

§35, BeIy4uTH TAOI.

49 Oxcuabl 04.12.202 S-knacc 12, yop. 1,2,4, 5, 6.
3 nmoim. 7,8
Crioco0sl nostyueHus
5o eropoaan 05.12.202  Sl-xnacc §17, ynp. 3,5,6,7
1ab0paTOpUH U 3
MPOMBIIICHHOCTH
[IpakTuueckas padora Ne
"H
51 3 no Teme "llonyuenue u 08.12.202
cobupaHue KUCIOPOAaa, 3
W3y4YEHUE ero CBOMCTB"
59 Kpyrosopot kuciopoxaa B 1112202 Sl-xnace 3amanue Ha pecypce
npupoze 3 S-xnace
O30H — aymoTpomnHas Sanatie Ha DecYhee
53 MoaupUKaIUs 11.12.202 SI-xmacc a peeyp
S-xnace
KHCIIOpOJIa 3
TemnnoBoit a3 ekt
XUMUYECKON peaKIiH, Jananie Ha becvpee
54 TEPMOXHUMHUYECCKHE 12.12.202 SA-xnacc A peeyp
SA-xnacc
ypaBHEHUS, 9K30- U 3

OSHAOTEPMHUYCCKUC




peakiuu

Tomnmugo.
Hcnons3oBanue yris u

3ajanue Ha pecypce

95 MeTaHa B KaueCTBE 15.12.202 S-xnacc
S-knacc
TOIUTHBA. 3arpsi3HEHUE 3
BO3/yXa.
Beruucnenus no
YpaBHCHUSM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BEIICCTBA,
56 00BEMa, MaccChl 10 18.12.202 SI-xmacc 3ananme na pecypee
S-knacc
W3BECTHOMY KOJIMYECTBY 3
BelIEeCTBa, 00BEMY,
Macce peareHToB WIH
MPOJYKTOB PEAKIIUU
KonTponbnas padora Ne
57 2 no teme "Bo3ayx. 18.12.202
Kucnopon. Oxcunpr" 3
5  DOMOPOLTuevenH 19.12.202  Sl-xnace §21,6,7,8
MIPOCTOE BEIIECTBO 3
Crioco0sl mostyueHus
59 BOJIOPOJIa B JTAOOPATOPHH 22.12.202  d-xmacc §22, ymp. 3,5
Y TIPOMBIIIIIEHHOCTH 3
[TpakTuueckas padora No
60 4 no Teme "llonyuenue u 25 12 202
coOupaHue BoJopoa, 3
WU3y4YEHHUE €ro CBOMCTB"
61 Hcnons3oBanue S-xnace § 24, ynp.4,5




BOAOPOJa B KAUCCTBC
TOIIJINBaA

25.12.202
3

TlonsaTue o kuciIoTax u

§ 25, BBIy4uTH TAOII

62 comax. CocraB KHCIOT U 26.12.202 SI-xmacc
. 7, yop. 4,6
couen 3
Brruucienus o0béma,
KOJIMYECTBA BEILIECTBA
63 rasa o U3BECTHOMY €ro 12.01.202  f-xmacc
KOJINYECTBY BEIIECTBA 4
Wi 00bEMY
Brruncnenus 006M0B 3
aJlaHue Ha pecypce
64 ra3oB 10 ypaBHEHUIO 15.01.202  f-xnacc peeyp
. SI-xacc
XMMHYECKON peaKiuu 4
Brruucnenus mo
ypaBHEHUSAM
XUMHYECKON peaKIinu:
KOJIMYECTBA BEIECTBA, 3
. aJlaHue Ha pecypce
65 00BEMa, MaccCsl IO 15.01.202 SI-xmacc peeyp
SI-xnacc
HU3BECTHOMY KOJINYECTBY 4
BelIeCTBa, 00bEMY,
Macce pearcHTOB WIIH
MIPOJYKTOB PEAKIIUU
dusnueckue cBONUCTBA
66 16.01.202  S-xmacc § 28
BOJibl. Bona B mpupoe 4
AHaIu3 U CUHTE3 — 3
aJlaHue Ha pecypce
67 METObI U3YUCHUS 19.01.202 SI-xnacc peeyp
SI-xnacc
coCTaBa BOJBI 4
68 XUMHYECKHE CBOMCTBA SI-xmacc § 33, ynp. 3,4, 6,7




BOJIBI

22.01.202
4

69

70

71

72

73

CocraB OCHOBaHUH

PacTtBopBI.
PactBopuMOCTH BelecTB
B BOJIE

Hacrimennsie n
HEHACHKIIIICHHBIE,
KOHIIEHTPHUPOBAHHBIC U
pasz0aBIICHHBIEC PACTBOPHI

CriocoObI BBIpaKEHUS
KOHIIEHTPAaLUH
pacTBOpOB: MaccoBast
JI0JIs1 PACTBOPEHHOTO
BELIECTBA, MOJIIpHAs
KOHLIEHTpaLUs
[TpakTuueckas padora No
5 o Teme
"[IpurotoBnenue
pacTBOpOB ¢
onpeAesEHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BemiecTBa.[[puroroBnenu
€ pacTBOPOB C
ONpeeaEHHON MOJISIPHOU
KOHILICHTpaluen
pacTBOPEHHOTO

22.01.202
4

23.01.202
4

26.01.202
4

29.01.202
4

29.01.202
4

S-xmnacc

S-xmnacc

S-xmnacc

S-xmacc

§ 34, ynp. 2,4,5,6

3agaHue Ha pecypce
S-xnacc

§ 29 ? 1-5 (ycTHO),
§30? 1, 5 (yctHO),
ITP 4, ctp. 238 -
MPOYUTATD

§ 32, ymp. 3-5




Berecrsa"

Brruncnenus ¢

74 HCII0JIb30BaHUEM 30.01.202  Sl-xnace 3aznaHue Ha pecypce
MOHATHS «MAcCOBast 10JIs 4 S-knacc
BEILIECTBA B PaCTBOPE»
Brruucnenus ¢
HCIOJIb30BAaHUEM
75 MOHATHS «MOJIIpHAst 02.02.202  Sl-xnace 3aaHue Ha pecypce
KOHIEHTpaLUs 4 S-xiace
PacTBOPEHHOTO
BEILIECTBA»
Pounb pactBOpoB B
76 MIPUPOJIE U )KU3HU 05.02.202  Sl-xace 3anaHue Ha pecypce
yenoseka. Kpyrosopor 4 S-xnacc
BOJIbI B IIPUPOJIC
3cce 1o TeMe
3arpsi3HEeHUE TPUPOIHBIX "ITpoGnema
77 Boa. OXpaHa M OYHCTKA 05.02.202 @ S-xmacc 3arpsi3HEHUS,
MIPUPOJTHBIX BOJ. 4 OXPaHBI M OYHCTKH
MPUPOHBIX BO"
Brruncienus ¢
WCIIOT30BaHUEM
78 rpadukoB 06.02.202 Sexnace 3agaHue Ha pecypce
pPacTBOPUMOCTH JJISI 4 S-xmace
pacdy€ToB pacTBOPUMOCTH
BEIIIECTB
Brruucnenus ¢
79 HCIOJIb30BaHUEM 09.02.202 S-xnace Sajaitiie Ha pecypce
SA-xnacc
MOHSTHSI «MaccoBas 105 4




BCIICCTBA B paCTBOPCH

Brruncnenus ¢
HUCIIOJIE30BAaHUEM
MIOHSATHUS «MOJIIpHAs

3ajanue Ha pecypce

80 12.02.202 S-xnacc
KOHIICHTpaLus 4 Sl-xmace
pacTBOPEHHOTO
BEIIECTBA»
Beruucnenus ¢
HCIIOJIb30BAHUEM

81 rpaduKoB 1202202 Slxmace 3azaHue Ha pecypce
PacTBOPUMOCTH IS 4 S-xnacc
pacuéToB pacTBOPUMOCTH
BEIIECTB

82 O6001mmenue u ) 13.02.202 oxace 3ajaHue Ha pecypce
CHCTEMAaTH3aINsI 3HaHUH 4 SI-xnacc
KontponsHast pabota Ne

83 3 mo Teme "Bopopo. 16.02.202
Bopna. PactBopsl.

4
OcHoBanus"
3ajaHue Ha pecypce

OKCHIBI: COCTaB, S-xmacc §35,

84 Kiaccuukanmys, 19.02.202 SI-xmacc BBIYYUTH Ta0M. 12,
TpUBHUAJIbHBIC Ha3BAHUS 4 yop. 1,2,4, 5, 6. nom.

7,8

ITonyuyenue u

85 XUMHYECKHAE CBOMCTBA 19.02.202 SI-xnacc § 36, ymp. 4-6, 10,11
OKCHJIOB 4

86 [TonsiTue o rugpokcuaax S-xnacc 3ajanue Ha pecypce




— OCHOBaHUSX U
KHCJIOPOJICOACPIKAIITUX
KHCJIOTax

20.02.202
4

S-xmacc

duznueckue u

87 XAMHYECKHE CBOMCTBA 27.02.202 SI-xmacc § 37, ynp. 76,8,1,8,9
KHUCJIOT 4
3
88 [Tomyyenne KUCIOT 01.03.202 @ S-xmacc IATIE Ha peeypee
S-xiace
4
38 . 6a-, 10-
gy~ laccnpukainis 04.03202  Sl-knace 3 38, ymp. ba-r,
OCHOBaHMI 4 12 npouunTtarh
90 HIénoun, ux cBoicTBa U 04.03.202  S-xracc 3ananue Ha pecypce
CHOCOOBI MOTy4YEHUS 4 S-xmace
HepactBoprumsbie SanamIe Ha becypee
91 OCHOBaHMSI, UX CBOICTBa 05.03.202 Sl-xmacc A pecyp
SA-xace
U CIIOCOOBI MOTY4YEHUS 4
[Tonsitue 06
amM(pOTEepHBIX
gp MMDOKCHAAX- 11.03202  Sl-xmacc § 40, ymp. 3,45, 6, 9
XUMHYECKHE CBOMCTBA U 4
nonyuenue. [I[pumenenue
BaXHEUIIINX OCHOBAHUU
Conmu: coctas, 3amaHue Ha pecypce
93 Kkiaccuukanus, 11.03.202  f-xmacc A pecyp
S-xmace
TPHUBHAJIHHBIC HA3BAHUS 4
94 duznueckue u S-xnacc 3ajanue Ha pecypce




XMMHYECKHE CBOMCTBA
couseil. [Tonmyuenue coseit

12.03.202
4

S-xmacc

95

I'eneTnyeckas cBsI3b
MEKy KJIaccaMmu
HEOPraHUYECKUX
COCIUHCHUI

15.03.202
4

S-xmnacc

§ 38, ymp. 6a-r, 10-
12 npouwnrars I1P 5
—c1p.240

96

[TpakTrueckas padota No
6. Pemrenne
AKCIIEPUMEHTAIbHBIX
3aJ1a4 I10 TeME
«OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX
COCTUHEHUN)»

18.03.202
4

97

98

Brrancnenus mo
YpaBHEHUSIM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BEIISCTRA,
00BEMa, MacChl 110
W3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY,
Macce peareHToB Win
MPOJTYKTOB PEAKIINH
Brruncnenus maccel
MPOYKTa PEaKlMH 10
HU3BECTHOUW Macce OJHOTO
W3 WUCXOJHBIX BEIIECTB,
B34TOr'0 B BUJIE pacTBOPA,
CoZIepIKaIlero
OIPEIEIIEHHYIO

18.03.202
4

19.03.202
4

S-xmnacc

S-knacc

3aznaHue Ha pecypce
S-xnacc

3ajanne Ha pecypce
S-xmace




MacCOBYIO JIOJIIO
pacTBOPEHHOIO BELIECTBA

KonrtponsHas pabora Ne
4 o Teme "OCHOBHBIE

99 22.03.202
KJIACChI HEOPTAHUYECKUX 4
coequHeHnn"
[TepBbie ONBITKH
100 KJIaCCU(UKAINN 01.04.202  A-xmacc §39, ymp. 2,6
XUMHYECKHX JJIEMEHTOB 4
IlonsaTue o rpynmax Coobmerns
101 Py 01.04.202 Sl-xmacc "BapuaHTbl cuctemM
CXOIHBIX 2JIEMEHTOB |
4 AJIEMEHTOB
DeMeHTHI, KOTOPhIE Sananie Ha becvhee
102 o0pa3yroT ampoTepHbIE 02.04.202 @ S-xnacc o fcnacc peeyp
OKCHJIBI ¥ TUAPOKCHUIBI 4
[lepnonnueckuit 3aK0H. SanamIe Ha becypee
HUE H
103 OTkpeITHE 05.04.202 @ S-xmacc A beeyp
S-xnacc
[Teproanueckoro 3akoHa 4
Koporkonepuoanas n
JUTHHHOTICPHO THAS
104 dhopwmsl [Tepuoanueckoit 08.04.202 Sexace 3ajanne Ha pecypce
CUCTEMBI XUMHYECKUX 4 Sl-kmacc
anemeHToB J[.H1.
MenneneeBa
3
105 [Teproasl 1 TPYIIITBI 08.04.202  A-xmacc afiatiie Ha pecypee
S-xnacc
4
106 OcHOBHBIE CBEJICHUS O Sl-xnacc § 41, 42, rpynmoBsie




CTPOEHUHU aTOMOB

09.04.202
4

COOOIIEHHS
«Pa3Burue
MPEJICTaBICHUMN O
CTPOSHUHU aToMay §

43

3ajanue Ha pecypce

107 12.04.202 -
CocraB aTOMHBIX s7Iep p KJ1acc A-nace § 44
N3otoms! kKak SanAHIe Ha DEcYDee
HUE H
108 Pa3HOBHUIHOCTH aTOMOB 15.04.202  fl-xmacc A beeyp
S-xmace § 45
XUMHYECKOT'O JIEMEHTA 4
109 DNEeKTPOHBI 15.04.202  fl-xmacc § 46,
4
110 DneKTpoHHas opOuTalb 16.04.202  f-xmacc § 47
4
DOHepreTuyeckre ypoBHU Sanaie Ha DecYDee
111 Y MTOAYPOBHH aTOMa; S-, 19.04.202 Sl-xnacc & peeyp
S-xnacc
p-, d-opOuTamu 4
DIEeKTpPOHHBIE
KOH(UTYypaluu u
3
112 AJIEKTPOHHO- 22.04.202 = S-xnacc IARS Ha Pecypee
Sl-xmace
rpadudeckue GopmMyIibl 4
aTOMOB
Crpoenue 3IeKTPOHHBIX
113 000JI0YEK aTOMOB 9904202 S-xrace 3agaHue Ha pecypce
nepBbIX 20 XUMHUYECKUX 4 Sl-xmace

9JICMCHTOB




IIepuonnueckon
cuctemsl J[.1.
Menpeneena

114

115

116

117

118

3aKOHOMEPHOCTHU
W3MEHEHUS pajnyca
aTOMOB XUMHNYCCKUX
JJIEMEHTOB,
METAJUIMYCCKHUX U
HEMETaUTUYECKUX
CBOWCTB I10 TPyIIIaM U
nepuoiamMm

W3meHeHue cBOWCTB
COCJIMHEHUI XUMHUYECKUX
AJIEMEHTOB B MEPUOJIaX U

rpynmnax
XapakTepucrrka
XUMHYECKOTO DJIEMEHTA
IO €0 MOJIOKEHUIO B
IIepunonnueckoii cucreme
.. Menneneea

3HaueHne
[lepuoanueckoro 3akoHa
u [leproanueckon
CUCTEMBbI XUMHUYECKHUX
3JIEMEHTOB JIJIsl Pa3BUTHS
HayK{ U TPaKTUKH

DNEeKTPOOTPULIATEIILHOCT
b XUMHUYECKUX
3JIEMEHTOB

23.04.202
4

26.04.202
4

29.04.202
4

29.04.202
4

30.04.202
4

S-xmnacc

S-xmnacc

S-xmnacc

S-xnacc

S-xmnacc

3ajaHue Ha pecypce
SI-knacc

3ajaHue Ha pecypce
SI-xnacc

§ 48

MUHH-TIPOEKTEI
«IICX3 y Hac
JIoMa

3ajaHue Ha pecypce
S-knacc




KoBasienTHas nonsipHas

119 03.05.202 S-xmace § 49, 50
CBSI3b
4
K
10 ~ opIeHTHAA 06.05.202  Sl-xmacc §51
HEMoJISIpHAs CBS3b 4
121 WNonnas cBs3b 06.05.202  A-xmacc § 52, ynp. 3
4
DJIEKTPOHHBIE U Saae Ha pecyhee
122 CTPYKTypHBIE (hOpMYIIBI 07.05.202 Sl-xmacc A pecyP
S-knacc
BELECTB 4
lp3 =~ KpucTammicckie u 10.05202  Sl-xmacc § 53
amop(HBbIe BEIECTBA 4
Tumel KPUCTATUTHYECKUX
124 PEmETOK U MX 13.05.202  f-xmacc § 55
XapaKTePUCTHKU 4
[IpuunHbl MHOTOOOpa3us
125 BCHIueCTB, 3aBUCUMOCTH 13.05.202 Sexace 3ajaHne Ha pecypce
CBOWCTB BEILIECTB OT 4 S-xmace
COCTaBa ¥ CTPOCHHUS
126 CreneHb OKHCIICHUS 14.05.202  S-xmace § 54, ynp. 4,5,6,7
4
OKuCIUTENBHO- SanamHe Ha DECYDee
127 BOCCTAHOBUTEIbHBIE 17.05.202 S-xnacc A peeyp
S-knacc
peakuuu 4




128

XUMHUYECKUE DIIEMEHTEI
— OKHUCJIIHATEIN U
BOCCTAHOBUTEIU

20.05.202
4

SI-xmacc

3ajanue Ha pecypce
S-xnacc

129

CocraBiieHne ypaBHEHUI
OKHUCJIUTEIIbHO-
BOCCTaHOBUTEIBHBIX
peakuuii, METo1
3JICKTPOHHOTO OajaHca

20.05.202
4

S-xmnacc

3ajanue Ha pecypce
S-knacc

130

131

132

133

Brruncienus mo
YpaBHEHUSIM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BEIIECTBA,
00BEMa, Macchel MO
W3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY,
Macce peareHToB Win
MPOJIYKTOB PEAKIIUH
Brruncnenus
MIPOCTEUILIEH
MOJIEKYJISIPHOHN (OPMYITBI
BEIIIECTBA 110 U3BECTHBIM
MAaCCOBBIM JOJISIM
3JIEMEHTOB

O06001menue u
cHCTEMaTH3aINsI 3HAaHUH

KonrtponsHas pabora Ne
5 o teme "CtpoeHue
atoma. X¥MMHUYECKas

21.05.202
4

24.05.202
4

27.05.202
4

27.05.202
4

S-xmnacc

S-xnacc

S-xnacc

3ajaHue Ha pecypce
SI-xknacc

3aznaHue Ha pecypce
S-xnacc




CBSI3b"

134 PesepBHbIil ypok 1 28.05.202
4

135 PesepBHBIN ypok 1 29.05.202
4

136 PesepBHbIil ypok 1 30.05.202
4

OBLIEE KOJIMYECTBO 136

YACOB 110 [TPOTPAMME




9 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero U3Y4YEeHUsS oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 C 1 0 0 3,c.16y.1-5
TPOEHUE aTOMOB 04.09.2023 c.10y
[TocnenoBareabHOCTH
3aMO0IHEHUS SICKTPOHHBIX
2 1 0 0 3 -
opOuTaseii aTOMOB MaJIbIX 04.09.2023 SIS Ha pecypee snilate
NIEpUOJIOB
Oco0eHHOCTH 3aMOHEHUs
3 AIEKTPOHHBIX OpOUTaNIeil aTOMOB 1 0 0 05.09.2023 3ananue Ha pecypcee f-knacc
OOJBIINX MEPUOIOB
4 CreneHb OKUCIICHUS U 1 0 0 3ananue Ha pecypce S-kmacc
BaJICHTHOCTb 08.09.2023  17,18,19,22,c.104-105y.1-12
7 1 A-
5 Bunibl xuMudeckoi CBs3H 0 0 11.09.2023 3amanue Ha pecypcee SA-kmace
OOMeHHBII 1 JOHOPHO-
AKIIETITOPHBIA MEXaHU3M
6 00pa3oBaHMs KOBAJIEHTHOM CBSI3U. 1 0 0 11.09.2023 3ananue Ha pecypcee f-knacc
MeKMOoNeKyIIsIpHbIE
B3aMOJICUCTBUA
TUMBI KPUCTATUTHYECKUX
7 PEIIETOK, OCO6CHHOCTI/I“CTpOGHI/I$I 1 0 0 12.09.2023 3ananue Ha pecypce S-knace
KPUCTAITMYECKHUX PEIIETOK
3aBUCUMOCTh CBOIMCTB BElIECTBA
8 1 0 0 3 S-
OT TUTIA KPUCTAJUTUYECKOM 15.09.2023 SAHHE Ha peeypee iace




PELIETKY U BUAA XUMUYECKOMN
CBS3U

10

11

Knaccudukanuss XUMHIeCKHX
PeaKIui o pa3InyHbIM
NpU3HAKaM

DHepreTuka XMMHYECKHUX
peakuuii. TeroBoit 3¢ ekt
XUMHYECKON peaKkun

3akoH I'ecca u ero CIICOCTBUA

18.09.2023

18.09.2023

19.09.2023

3amanue Ha pecypce S-kiacc

3anmanue Ha pecypce f-kmace

3anmanue Ha pecypce f-kmace

12

13

Breraucnenus mo
TEPMOXUMHYECKOMY YPaBHEHUIO
peakmuu: TeroBoro dddexra
XUMUYECKON PeaKlnu 1o
KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY ITpOpearupoBaBILEro WK
00pa30BaBIIIETOCS BEIECTBA
IToHsATHE O CKOPOCTH XUMUYECKOU
peakuuu. 3aKOH JEHCTBYIOLINX
Macc

22.09.2023

25.09.2023

3ananue Ha pecypce S-knace

10.c.43y.1-11

14

Oneprus aktuBauuu. [lonsaTue o
karanuse. epMeHTHI.
HNHruéuropsr.

25.09.2023

3aganue Ha pecypce f-knace

15

16

@DakTOpBI, BIUAIOIINE HA
CKOPOCTh XUMHUYECKOW PEaKIINH
[ToHsATHE O XMMHYECKOM
paBHOBecHM, puHLHUI Jle
[Tarense

26.09.2023

29.09.2023

3aganue Ha pecypce f-knace

34,49,¢.165y.2,6,7,8,c.224y.6-
10




17

18

@DakTOphI, BIUAIOIINE HA
COCTOSTHUE XUMUYECKOTO
paBHOBecus. [Ipornosuposanue
BO3MO>KHOCTH IPOTEKAHMS
XUMHUYECKHX IIPEBPAILCHUN B
Pa3JIMYHBIX YCIOBHSX

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUN

02.10.2023

02.10.2023

3aganue Ha pecypce S-knace

17,18,19,22,c.104-105y.1-12

19

Baxurie okucnuTenn u
BoccTaHOBUTENM. [Iepmanranar
KaJIus

03.10.2023

C.95y.4,c.90y.7

20

CBolicTBa MPOCTHIX BEIIECTB —
METaJJIOB U HEMETAJIOB, KUCIIOT
1 COJICH — B CBETE
IpeJICTaBIeHUH 00
OKHCJIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUIX

06.10.2023

3amanue Ha pecypce S-kimacce

21

[IpakTuueckas padbora Ne 1.
PCHICHI/IG 3KCH€pI/IMCHTaJ'II)HI)IX
3a71a4 1o TeMe «OKHUCIUTEIHHO-
BOCCTAHOBUTCJIIBHBIC peaKHI/II/I»

09.10.2023

22

23

KonTponbnas padora Ne 1 o
TeMe «OCHOBHEIC
3aKOHOMEPHOCTH TTPOTECKAHUS
XUMHYECKUX PEAKIUN»

PactBopenue kak gusuko-
XUMHYECKHI TPOLIecC

09.10.2023

10.10.2023

3ananue Ha pecypce S-knace

24

3JI€KTp OJIMTBI U HECOJICKTPOJIUTHI

13.10.2023

11.c.52y.4,5 12.¢.58y.4-9,14




25

Teopus 3AEKTPOIUTUYECKON
JUCCOLIMAIIUT

16.10.2023

3amanue Ha pecypce S-kimacc

26

27

28

HoHHOoe npousBeneHue BOAbI.
Bonopoansiit nokasarens
DIIEKTPONUTHYECKAS
JUCCOLMANus KHCIIOT, OCHOBaHUU
U coJiel

Peakiun nonnoro ooMeHa

16.10.2023

17.10.2023

20.10.2023

3amanue Ha pecypce S-kimacc
13¢.63y.2,3

3aganue Ha pecypce S-knace

15.16,¢.75-76y.1-12.¢.80-
81y.3-7

29

CBolicTBa KMCJIOT, OCHOBAaHUH U
COJICH B CBETE MPECTABICHUN 00
AIEKTPOJIUTUYECKON
JMCCOLIMALIUT

23.10.2023

3ananue Ha pecypce S-kimacce

30

31

32

33

KaugecTtBenHbie PCaKMu Ha NOHBL

[TpakTuyeckas padora Ne 2.
Penienune sxcriepuMeHTaIbHBIX
3aja4 1o Teme
«INEKTPOIUTUYECKAS
TTICCOTTHATINS

KonTtponbHas padora Ne 2 no
TeMe "DIIeKTpOIUTHYECKast
aucconuanusi. XUMHUECKHe
peakiuu B pacTBopax”

I'maponus conen

23.10.2023

24.10.2023

27.10.2023

07.11.2023

3amanue Ha pecypce S-kimacce

3ananue Ha pecypce S-knace

34

HonHuble ypaBHEHUS THAPOTIU3A
coie

10.11.2023

3aganue Ha pecypce f-knace




35

[IpaxTuueckas padora Ne 3.
Pemenue sxcriepuMeHTaTIbHBIX
3aaa4 1o teme «I uaponns coneir»

13.11.2023

36

37

Brprunciienust Maccel IpoIyKTa
pEaKLIHM MO U3BECTHOM Macce
OJHOTO U3 UCXOJHBIX BEILIECTB,
B35ITOTO B BUJIE PacTBOPA,
COJZIEpXKAIIEro ONpeaeIEHHYIO
KOHILICHTPALUIO paCTBOPEHHOTO
BEILECTBA

OO61as xapakTepuCcTHKa
HEMETaJlIOB

13.11.2023

14.11.2023

22,24, c.111 - y.4-8,
c.120,y4,5, 8

38

39

40

OO61as xapakTepuCcTHKa
rajJjoreHoB

XHUMHUYECKUE CBOMCTBA
rajioreHoB. XuMHUYECKHE
CBOMCTBA XJI0pa

XnopoBogopoa. CosisiHast KUCIO0Ta

17.11.2023

20.11.2023

20.11.2023

23,c.117-y.8

3ananue Ha pecypce f-knace

3ananue Ha pecypce f-knace

41

[TpaxTuueckast paborta Ne 4 o
teme "llonyyenue consiHOM
KHUCJIOTBI, U3y4YeHHE €€ CBOMCTB"

21.11.2023

42

43

ITonsarue o
KUCJIOPOACOAEPKAIIMNX KUCTOTaX
XJIOpa M X COJISIX

Brrunciienus no ypaBHeHUSIM

XAMHUYECKHUX PEaKUUi, €CIU OAUH
WX PEareHTOB JIaH B U30BITKE

24.11.2023

27.11.2023

3aganue Ha pecypce f-knace

4, ynp. 12 § 8. ynp.6,7 § 7.
yrp.10




Baxwueiime coeuHeHus Xjopa u

44 3 A-
UX HaXO0XJICHHUE B TIPUPOJIC 27.11.2023 AJAMHE Ha peeypee smiitace
OO0mrast xapakTepuCTHKA

45 25,¢c.124-y.5-8
snemMeHTOB VIA-rpyIims 28.11.2023 ¢ Y
CTpoeHue U CBOMCTBA MPOCTOTO

46 BEIIIECTBA CE€Pbl. AJUIOTPOITHbIE 01.12.2023 3aganue Ha pecypce S-knace
Mo I (UKAIIH Cepbl
CepoBo0po/1, CTPOCHHE,

47 (1)1/13qu01<1/16 U XUMUYECKUE 04.12.2023 3ananue Ha pecypce f-kmace
CBOICTBa

48 Oxkcupl cepbl 04.12.2023 3ananue Ha pecypce S-knacc

49 CepHuCTast KUCIIOTA U €€ CONH. 05.12.2023 3ananue Ha pecypce f-knace

50 Cepnas kuciora u ee coinu 08.12.2023 26,c.132 -y.2-6,8 - 10
[IpombllIIEHHOE MMOTyYEHHE

ol 3 A-
CEPHOM KUCIIOTHI 11.12.2023 BAAIIHE Ha pecypee sAaiace
Haxoxnenue cepol u eé€
COEIMHEHUH B MIPUPOJE.

2 X s-

5) I/IMH'—IGCKO@USaFPSISHeHI/Ie 11.12.2023 3ananue Ha pecypce f-knace
OKpY Karolien cpeibl
COCTHHEHUSIMU CEePBI
Boruncnenus Mmaccol IpoayKTa

53 pEAKIUH MO U3BECTHOM MAaCCOBOM aamie Ha pecvbee S-knace
(0GBEMHOI) 107e (%) ero BhX0/a 12.12.2023 % peeyp
OT TEOPETUUYECKH BO3MOYKHOTO

o4 Brruncnenus MmaccoBoit 3ananue Ha pecypce S-knace




OOBCMHOM ) JOJIM ( 70) BBIXOJA
(06BEMHOIH) (o)

MPOJYKTA PEaKIUu MO U3BECTHOI

Macce (00BEMY) HCXOTHOTO
BEIIIECTBA U MIPOIYKTA PEAKIHH

15.12.2023

55

OO0mast xapakTepuCTHKA
251eMeHTOB VA - rpymiIibl

18.12.2023

3amanue Ha pecypce S-kimacc

56

57

A30T, pacpocTpaHeHue B
npupoze, Gu3nIecKue u
XUMUYECKHE CBOKCTBA

AMMHuak, ero pusnueckue u
XUMHUYECKHE CBONCTBA

18.12.2023

19.12.2023

27,c.124 -y.2.4

28,c.139 -y.3 5,8, 9,
JOIIOJIHATEILHO — 6,7

58

Coin aMMOHUA

22.12.2023

3amanue Ha pecypce S-kiacc

59

60

61

[IpakTuueckas padora Ne 5 o
teme "[lonydyenne ammuaxa,
U3Yy4EHUE ero CBOUcTB"

Oxcunsr azota (1, 11, HI, 1V, V)

Asotucras kuciora. A3oTHas
KHCJIOTA

25.12.2023

25.12.2023

26.12.2023

3ananue Ha pecypce f-knace

29,c.143 -y.2,3,6,7,9

62

63

[IpombINIEHHOE MTOTyYEHHE
A30THOM KHCIIOTBI

Hurtpatbl 1 HUTPUTEI.
XUMHYECKOE 3arps3HEHNE
OKpYKaroIlei cpebl
COEIMHEHUSIMU a30Ta

12.01.2024

15.01.2024

3amanue Ha pecypce S-kimacce

3ananue Ha pecypce S-knace

64

docdop, ammoTpoIHbIe
mMoudukanyu pocdopa

15.01.2024

30,31.c.146 - y.6,7, c.148-
y.1,2,7




65

Oxcunpt pocdopa (11, V) u
dbocdopHas kucimoTa

16.01.2024

3amanue Ha pecypce S-kimacc

66

[TonsATHE O MUHEPAIBHBIX
ya00peHusix. 3arps3HeHue
MIPUPOAHBIX BOJIOEMOB
COEMHEHUsIMH a30Ta u pochopa

19.01.2024

3amanue Ha pecypce S-kimacc

67

68

69

70

VYrnepon, ero alioTpOIHbIE
Mo (HUKAIK U CBOMCTBA

Oxkcunsl yriaepoaa, ux
bu3HYecKue 1 XUMHUIECCKUE
CBOICTBA. DKOJIOTUYCCKHE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepona (1V)

[TpakTuueckue padboTsl Ne 6 o
teme "llonydyenune okcuaa
yraepoaa (1V) u uzydenue ero
cBoiicTB"

VYroapHasg KUCIoTa U €€ COJIN

22.01.2024

22.01.2024

23.01.2024

26.01.2024

32,33,34, 35, ¢.152,
y.1,c.162,y.9, c.168, v.2, 4,
6,7

3anmanue Ha pecypce f-kmace

3ananue Ha pecypce f-knace

3ananue Ha pecypce f-knace

71

[TepBoHavabHBIC TOHATHS 00
OPraHMYECKHX BEHIECTBAX KaK O
COEMHEHUSX YIIIepoa

29.01.2024

3aganue Ha pecypce f-knace

72

73

[TpupoaHbIe UCTOYHUKHT
YIJI€BOJIOPOAOB U UX POJIb B OBITY
Y TIPOMBILIUIEHHOCTH

TTonsaTue 0 OuoJIOrNYecKu
BaXXHBIX OPTaHUYECKUX

29.01.2024

30.01.2024

3aganue Ha pecypce f-knace

3amanue Ha pecypce S-kimacc




BEIIIECTBAX — JKUPaXx, OeJIKax u
yriIeBoJax

74

75

Kpewmnwuii, ero ¢puznyeckue u
XUMHYECKHUE CBOMCTBA

Oxcun kpemuus (1V),
KPEMHHUEBasi KUCIIOTA, CHITMKATHI

02.02.2024

05.02.2024

37,c.172, y.8.

3aganue Ha pecypce S-knace

76

bop. bopHas kucnora

05.02.2024

3ananue Ha pecypce S-kimacce

77

[IpakTrueckas padora Ne7.
Pemienne skcnepuMeHTaAIBHBIX
3a7a4 o TeMe «Bakaenmme
HEMETAJIBI H MX COCIUHCHUSI

06.02.2024

3ananue Ha pecypce S-kiacce

78

Breruucnenus macchl (00bEMa;
H.y.) IPOJIYKTa PEAKIIUU 10
JTaHHOU Macce (00BEMY)
HCXOJIHOTO BEMIECTBA,
COJZIEPKALIETO ONPEAETEHHYIO
MacCOBYIO JOJIIO IIPUMECEU

09.02.2024

3amanue Ha pecypce S-kimacce

79

80

81

KonTponbnas padora Ne 3 o
TeMe «Baxuelnine HeMeTaUIbl U
UX COEINHEHUAY.

OO01mas xapakTepuCTHKa
XUMUYECKHUX AJIIEMEHTOB —
METaJUIOB Ha OCHOBAHUHU UX
nonoxkenus B [ICXD JI.U.
Menpeneena

Mertannsl A- u b-rpynn

12.02.2024

12.02.2024

13.02.2024

38,y.2.3, 6,39, y.3,4,5

3amanue Ha pecypce S-kimacc




82

Merannuueckas cBsI3b U
MeTaJUTMYecKasi KpUCTAITMIeCcKast
pemérka. 3aBUCUMOCTh

3aganue Ha pecypce S-knace

. 16.02.2024
(U3HYECKUX CBOWCTB METAILJIOB
OT CTPOCHUS KPUCTAILIOB
39, y.6 3anucu. CocTaBuTh
ABHEHUS PEAKIMN 110
83 OO01111e XUMUYECKHE CBOICTBA yp p Hu
XUMHUYECKUM CBOUCTBAM
METAJUIOB 19.02.2024
KaJusi, Oapusi, aTlOMUHUS,
IIMHKa (110 BapHaHTaM)
OO611re croco0b! MOJIYyUYEHUS
84 B v 3amnucu
METaJIJI0B, MeTajuryprust. CruiaBbl 19.02.2024
DIIEKTPOJIN3 PACIIaBOB U
85 aCTBOPOB COJIEN KaK OIMH U3 20,21,c.116y.3,7,8
pacTEop g 20.02.2024 Y
CIOCO0O0B MOJIYYSHHST METAJIOB
Borurcnenus o ypaBHeHUAM
86 SIIEKTPOIN3a PACIIABOB U 3amanune Ha pecypce S-kmacc
P P 26.02.2024 W peeyp
PacTBOPOB BEIIECCTB
87 IMousTHE O KOPPO3UH METAILIOB 3amanune Ha pecypce -kmacc
PP 26.02.2024 W peeyp
Brruncnenus cocraBa cMmeceil ¢
88 HCIIOJIb30BAHUEM PEIICHUS 3amanue Ha pecypce S-kimace
p 27.02.2024 pecyp
CUCTEM YpaBHEHUU
Paznuynbie TUITBI BEIYUCIEHUN IO
89 aBHEHUSIM XHUMHYECKUX 3amanue Ha pecypce S-kimace
YpaBHe 01.03.2024 M pecyp
peakuit
Meramisl A- n. [{emounbie
90 rpym. § 41 yrp. 2 -8
METAJUIBI 04.03.2024




91

Haxoxnenue B mpupoze.
CBoiicTBa IIEJTOYHBIX METAJIOB

04.03.2024

3amanue Ha pecypce S-kimacc

92

93

Oxcuipl ¥ TUIPOKCHIBI HATPUSL U
KaJus

[llenoyno3eMenbHBIC METAJIIbI

05.03.2024

11.03.2024

3amanue Ha pecypce S-kimacc

§ 42, ynp. 3,5,7

04

Baxxneiime coeIuHEeHN
KaJIbIMs, CBOMCTBA, MPUMEHEHHUE

11.03.2024

3ananue Ha pecypce S-kimacce

95

96

97

JKEcTKOoCTh BOJEI U CIOCOOBI €€
YCTpaHEHUS

ITpakTrueckas padora Ne 8 mo
Teme "JKECTKOCTH BOIBI U METOBI
e€ ycrpaneHus"

ATIOMUHUN

12.03.2024

15.03.2024

18.03.2024

3ananue Ha pecypce S-kiacce

§ 43, ynp. 7,8,

98

99

100

AMpoTepHbIe cBOMCTBA OKCHIA U
THJIPOKCUIA AITFOMUAHUS

OO1m1ast xapakTepuCTHKa
MeTauioB b-rpynmn (mo6o4YHbIX
MOJTPYIIN)

[lepBoHauanbHbIE MPEICTABICHUS
0 KOMIUIEKCHBIX COeIMHEHUSAX

19.03.2024

22.03.2024

01.04.2024

3amanue Ha pecypce S-kimacce

3ananue Ha pecypce f-knace

3ananue Ha pecypce S-knace

101

102

Menp u cepebpo

[IpencraBnenust 00 aMMHAYHBIX
KOMILJIEKCax cepedpa u Meau

01.04.2024

02.04.2024

3ananue Ha pecypce S-knace

103

IMunk

05.04.2024

3amanue Ha pecypce S-Kkimacc




104

AmdoTepHbIe CBOICTBA OKCHIA U
THIPOKCH/A [IMHKA

08.04.2024

3amanue Ha pecypce S-kimacc

105

106

Kemneso

OKCHIBI, THIPOKCHJIBI M COJIH
xenesa (1) u xemesa (1)

08.04.2024

09.04.2024

§ 44, ynp.3, 4. 6,7

3aganue Ha pecypce S-knace

107

YyryH ¥ cTaip — CIUIaBHI XKelle3a

12.04.2024

3ananue Ha pecypce S-kimacce

108

[IpakTrueckas padora Ne 9.
Pemienne skcnepuMeHTaAIBHBIX
3a7a4 o TeMe «Bakaenmme
METaJUIbl U UX COCIHHCHHUS)

15.04.2024

109

110

111

Boruncnenus cocraBa cmecei ¢
WCITOJIb30BAHUEM PELICHUS
CHUCTEM ypaBHEHUH

Paznuunbie TUNBI BEIUMCIIEHUH 110
YPaBHEHUSAM XUMUYECKUX
peakuun

KonTpomabnas padora Ne 4 o
TeMme «BakHeHIne MeTallIbl U UX
COECIUHECHUS

15.04.2024

16.04.2024

19.04.2024

3amanue Ha pecypce S-kimacce

3ananue Ha pecypce f-knace

112

be3onacHoe ncnons3oBanue
BEIICCTB M XUMHUYECKUX PEaKIIni
B OBITY

22.04.2024

3amanue Ha pecypce S-kmacce

113

Hosrie MaTCpHrajibl U TEXHOJIOTUH.

[ IpyuHIUIIBI «3EIEHON XUMUN»

22.04.2024

3amanue Ha pecypce S-kimacce

114

XuMUs U 310pOBbE

23.04.2024

3amanue Ha pecypce S-kimacc




115

XUMHUYECKOE 3arpsi3HEHUE
okpyxaroiieit cpeasl. [lonstue o
pesiebHO AOMYCTUMOM
koHueHtparuu Bemects (IT1K)

26.04.2024

3aganue Ha pecypce S-knace

116

117

DKOoJIOTUYecKre mpoodIeMBbl,
CBSI3aHHBIC C COCTMHEHUSIMHU
yIJIepoJia, a30Ta, CepPhl, THKEIBIX
MeTaiuioB.Ponb xumun B
pELICHUH YKOJIOTHYECKUX
npo0em

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMUYECKUX AIIEMEHTOB B CBETE
TEOPUU CTPOEHHUS aTOMa

29.04.2024

29.04.2024

3anmanue Ha pecypce f-kmace

3ananue Ha pecypce f-kmace

118

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKUX DJIEMEHTOB
U UX COEIMHEHUH B Mepuoiax u
rpymmax

30.04.2024

3ananue Ha pecypce S-knace

119

CtpoeHue BeliecTBa B TBEPAOM,
YKUJIKOM U Ta3000pa3HOM
COCTOSTHUH. BHBI XMMHUUECKOH
CBSI3U

05.04.2024

3aganue Ha pecypce f-knace

120

121

Knaccudukanust XxumMmuaeckux
PeaKIui 1o pa3InYHbIM
pU3HaKaM

[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX
MPEeBpaIeHHU B pa3IMUHbIX
YCIIOBHUSIX HA OCHOBE

05.04.2024

06.05.2024

3aganue Ha pecypce f-knace

3aganue Ha pecypce f-knace




MPEACTABICHUN XUMUYECKON
KUHETHUKU U TEPMOJUHAMUKH.

XUMUYECKUE PEAKIIUU B

122 3 S-
pactBopax. ['mnponu3 coneit 06.05.2024 BAHHE Ha pereypee siiace
CBolicTBa KMCIIOT, OCHOBAaHUN U
COJICH B CBETE MPEJCTaBICHUN 00

123 3 -
3JICKTPOJIUTUYECKON 07.05.2024 AAAITHE Ha pecypee sL-wiace
JIMCCOIMALINT
OxucnurensHo-

124 BOCCTAaHOBUTEJIbHBIC PEAKIIHH. 10.05.2024 3anmanue Ha pecypce S-kmace
DIIEKTPONIH3.

[TpakTuueckast padora Ne 10.
Pemenne skciepuMeHTalIbHBIX

125 -
3az1a4 1o TeMe «XUMHYECKHE 13.05.2024 Sazaiite fa pecypee fl-wnace
peaKIum

126 Obodmenne suanuii 1o Teme 3aganue Ha pecypce S-kiace
"Meranb" 13.05.2024 peeypee
[TpakTnyeckas padora Ne 11.

127 Pemenune skcriepuMeHTATBHBIX
3a7a4 1o TeMe «MeTaibl, 14.05.2024
HEMETAJUTBI U UX COSTUHEHHS

128 PesepBHbIil ypok 17.05.2024

129 P i

CICPBIRI YPOK 20.05.2024

130 P i

€3€pBHBIN YpOK 90.05.2024
131 PesepBHblil ypok




21.05.2024

132 PesepBHbIil ypok 1 0 24.05.2024

133 PesepBHBIIT ypok 1 0 27.05.2024

134 Pe3epBHbIii ypok 1 0 27.05.2024

135 PesepBHblIit ypok 1 0 28.05.2024

136 PesepBHblIit ypok 1 0 31.05.2024
OBLIEE KOJIMYECTBO YACOB I1O0 136 11

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

B.B.Epémun, H.E.Ky3emenko, A.A.Jlpo3aoB, B.B.JIynun. Xumus 8: yueOHUK.-
M.: Ipoda, 2022
B.B.Epémun, H.E.Ky3pmenko, A.A./lpo3nos, B.B.Jlynun. Xumus 9: yueOHUK.-

M.: Ipoda, 2022

1. Ky3nenoBa H.E., JI€Bkun A.H. 3agaunuk o xumuu. 8 kiacc. — M.: BeHnrana-
I'pad, 2010.

2. B.B.Epémun, A.A./Ipo3nos, I'.A llTunapesa. Pabouas TeTpanb K yUeOHUKY
B.B.Epémun, H.E.Ky3pmenko, A.A./Ipo3nos, B.B.JIlynnn. Xumus 8 kiacc.-M.:
Hpoda, 2010.

3. Maublii XuMH4YECKUN TpeHaxEP. TeXHOIOrusl OpraHu3aliy a1anTalMOHHO-
pa3BUBAIOIIMX AUANIOroB. KOMIUIEKT qUAaKTHYECKUX MaTeprualioB. 8-11 kiaccel
/.M. TutoBa.-M.:Benrana-I'pad, 2007.

4. Crénun b./1., AnukOexoB JI.IO. 3anumMarenbHbie 3aaaHus U 3PPeKTHbIE
onbITHl IO XuMuU.-M.: IIpoda, 2002.

5. CD: «Heopranunueckast XuMusi», « XUMUS sl TyMaHUTapUeB», « TecTsl.

Xumwst. 8-11 knaccel/H.B.Iupmuna.- Bonrorpaa: Yuurens, 2010.

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA



. Kum E.IT. Xumnst.8-9xmnaccer. [Ipaktuueckue padotel.-Capatos: Jlueir,2009.

2. JIuguu P.A., Maprymuc B.b. Xumus. Jlugaktuueckue MaTepraibl.8-9 Kiacchl.
—M.: poda, 2002.

3. Cyposuesa P.I1., Codponos C.B. 3ananus st caMOCTOATENbHON pabOThI 1O
xumuu B 8 knacce: Kaura mis yunrens.-.M.: [Ipocsemenne, 2005

4. Panenxuii A.M., 'opmikoa B.I1. /Ilunaktuuecknii Mmateprai mo XumMuu.8-9

kiaccel.-.M.: [Ipocsemienne, 2005

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

* OTKpbITask XMMUs., aBTOp Kypca - npopeccop MOTHU, akanemuk PAEH
B.B.3enenmnoB. — OO0 «®Duzukony», 2002.

* Intel. OGyuenue ms Oyayero., Microsoft., 2006.

* Peneturtop no xumuu Kupumna u Medoaus. — OO0 «Kupwin u Medoaniiy,
2006.

* KIIK — 2007. «Teopust u meroauka o0yuenust xumuny»., YPUO, kapeapa EH]JI,
2007.

* DnektponHas oubnuoteka «IIpocsemenuey. Xumus. — M.: [Ipocsemenne 2002.
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