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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJEHA HAa OCHOBE TPEeOOBAaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyel MporpaMmbl 10 y4eOHOMY TIPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazzenaM M TeMaM, pacopeielieHue 0  KjaccaM, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXXHOCTH Y4Y€OHOTO TMpeAMEeTa B pealu3aluu TpeOOBaHUH K IIaHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyeHne XUMHUM Ha YPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIYXXUT OCHOBOM 1751 (OPMHUPOBAHWS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrETUYECKOW, NPOAOBOJIBCTBEHHOM
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyaroIuxcsi, uX oOmel u
(GYHKIIMOHATFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATBHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUNA O €IMHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM STAIrlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

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

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTPE/ICIICHHOTO 3Tara Pa3BUTHS XUMHUH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU
OTJICJIbHBIX 3HAYUMBIX MOHATUIA OPTaHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e 3TU CHUCTEMBbl OpPraHU30BaHbl IO MPHUHIUILY MOCIEAO0BATEILHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO 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 3HAHUW W3 paHee HU3YyUYCHHBIX YYEOHBIX MPEAMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydyeOHOro mnpeamMeTra U O0O0eClEeUCHHE YCHENTHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOyyaromuxcss M TOCIEAyIoIlee CaMOOIpe/eieHne B BBIOOpE HamIpaBlICHUS
oOyueHust B IpoUIbHBIX KJaccax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOTO TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayoséHHOro, MpoQUILHOI0) H3YyUYCHHUS OTACIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH MPAKTUYECKOM NeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUIN, 3aKOHOB U TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IEHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METoJaM TIO3HaHMS TMpPU M3YYEHUM BEIIECTB W XUMHUYECKUX pEeakUui,
(OpMHpPOBAaHNU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUU B Yy4yeOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

N3yyeHne XMMUM HapaBJI€HO Ha JOCTUKEHUE CIEAYIOIINX 1IeJICH:

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

GbopMHpOBaHHE  CUCTEMbl XMMUYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JJIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENIbCKOW  JICSITENIBHOCTH, K  Hay4YHbIM  METOJAaM  MO3HaHUf,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, NOJyYEHHBIE NPU H3YYEHUU



XUMHH, TPUMEHATh WX MPU pEHIeHHH NpoOsieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOy4alolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABJICHHOCTH JaJIbHEHUILIEr0 00yUYeHUs;

OCO3HAHHME LIEHHOCTH XUMUYECKHX 3HAHUN B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npuoOpeTeHre O0YyYaIOIUMHKCS OMbITa CAMOITO3HAHUS, KIIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

B 8 u 9 ximaccax no BeI6Opy 00pazoBaTeNbHON OpraHU3aIMK Ha yriyOaéHHOe
U3ydeHue y4eOHOro mpeamera «Xumus» MoxeT ObiThb oTBeAeHo nmo 102 yaca (3
yaca B Hejeno) win 136 yacoB (4 daca B Helel0), TO €CTh 2 Yaca B HEACHIO 3a
cuét ooOa3arenpHor yactu OOIT OOO u 1 — 2 gaca 3a cuér gactu OOII OOO,
dbopmMupyemMoil yyacTHUKaMHU 00pa3oBaTeNibHbIX OTHOlIeHU. Bcero 204 (272)
yaca 3a JiBa rojila 00yueHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATrpEraTrHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciieHue. [IpencraBienuss 0 HaydHOM MO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XUMHMUYecKou Jaboparopun. [IpaBuna OGe3zomacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTepOTeHHbIX cMecsaX. CocoObl pa3aenenus cmeceit. OuncTka BEmecTs.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmysna. BajaeHTHOCTH aTOMOB XHUMHUYECKUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi J0Jisl XUMUYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonsipHas Macca cMmecHu BewecTB. MouibHas J0JIA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX PEaKiMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHHSIM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB M SABJICHHA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenne ¢Qusmueckux (IUIaBleHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuectBoM | monbs. HaOmroneHne u  onucaHWe NPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue u paznoxeHue ruapokcuna wmeau () npu
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
CrocO0OB  pa3feneHuss cMmeced (C  TNOMOILIBI0 MarHuTa, (UIBTpPOBAHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3oB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUUYECKUX PEaKLHsIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTydeHust KUCI0poia B Jab0paTOpru M MPOMBIIIEHHOCTH. [ToHsITHE 0
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBort »h(dEKT XUMHUUYECKOW pPEaKluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »nemeHT W mpocTtoe BemecTBo. HaxoxkaeHnue Bomopona B
npupone, (uU3MUecKUe 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. PacTBOPMMOCTH 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.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE NPUPOIHBIX BOJI.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecoJieoOpazyomue. MexayHapoaHass HOMEHKJIAaTypa OKCHIOB. TpHUBHAbHBIC
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 KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubuxanus kucior. MexayHapoaHass HOMEHKJIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroBa. Ilonmydenme xucnor. Kucnotel B
MPUPOAE, TPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMH) M CIOCOOBI mMojyudeHusi. HepacTBopuMble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U IIEJI0YaAMHU)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHMUI.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

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



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

noJiyueHue, coOMpaHue, pacro3HaBaHHE M HU3YyYE€HHE CBOWCTB BOJOpOJA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHHMS BEIIECTB C  Pa3IM4YHOM
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

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

OIpPEEICHUE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBIO UHANKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTBusa 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;

pelIeHHE OKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkon u Ilepmoamueckas cucreMa XMMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (ceMencTBax) CXOJHBIX AJIEMEHTOB: HIEJOYHBIX U IIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M. Mengaeneesa.
Kopotkonepuoanass u jaiauHHomepuoaHas (opmel Tabmuuel «llepuognueckas
cuctema xumuueckux snemeHToB [. V1. Menneneesay. [lepuonast u rpymmsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
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 xumMudeckux 3neMeHToB [lepuoanueckont cucremsl 1. . Menaeneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHNN XUMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproanueckol CHCTEMBlI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W mnpaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKJaHUH.

DONEeKTPOOTPUIATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XHMMHYECKOM CBS3U: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBSI3b, MOHHAs CBsA3b. MexaHu3Mbl OOpa3oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHre CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3(PPHUIMEHTOB METOJOM 3JIEKTPOHHOTrO OanaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHUE  OIIBITOB, WJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
IIOHATHM, TaK ¥ NNOHATUHN, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sBIEHUS NPUPOIbI, (PU3NYECKUE SBJICHHS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3apsiJi, KOJIMYECTBO TEILIOTHI.

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

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

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MAaTEPUAIIBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
ANEKTPOOTPULIATENBHOCTD, DHEprus MOHU3ALIUN). IlocnenoBaTenpHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[leproguyeckas cucTeMa XMMHYECKHX JJEMEHTOB B CBETE€ NPEACTABICHUNA O
ctpoeHuu aroma. CTEneHb OKHUCIEHWUS UM BaJ€eHTHOCTh. lIpencraBienue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEPIOM, JKHUJIKOM U 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 KpUCTALTMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJIIpHAs: — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanus 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 KaTajlnu3aTopa, M0 arperaTHOMY COCTOSIHUIO pEarupyroiux BeIIeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHYECKOM peakuuu. 3aKOH JEHUCTBYIOLIMX MAacc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBus cmenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAX XUMUYECKOW KNHETHKU U TEPMOJUHAMUKH.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAUIOTHApPaTaX. IIEKTPOIUTHI
U HE’NEKTponuThl. KaTWOHBI, aHMOHBI. MeEXaHU3M [OHCCOLMAlMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokazarens. MHAMKATOpPBL.  DIIEKTPOJIUTHYECKAS AUCCOLMALNS
KHUCJIOT, OCHOBAHUM U COJICH.

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

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

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKMX BELIECTB — METAIOB H
HeMeTaJuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

UCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIPOILECCA AUCCOLUALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WLUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKLIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
OINpEJENICHHS XapaKTepa Cpeibl B paCTBOPax KUCIOT, OCHOBAHMI U COJIEH;

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

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
PEaKIHil Ha UOHBI;

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

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, IPOCTHIX BELIECTB, awioTponus. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  Haxoxnaenue B nopupone. llonstme o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJJIOTPOIHBIE MOJU(PUKAIUKA KUCIOPOJa U cepbl. XMMUUYECKHE CBOMCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHuUCTas KHCIIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
IpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiab(puTt-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COEOQMHEHUNM B mOpupoae. XUMHUYECKOE 3arpsA3HCHUE OKPYKAIOLIEH Cpeasbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUSI.

A3OT, pacmpocTpaHeHHe B Mpupoje, (pU3NUecKrue U XUMUYECKHE CBOMCTBa
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIC CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHEHHE W TIOJyYCHHE B
7a0opaTopuM U MOPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIECNTOPHBIM
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).
A3zoTtucTtas kuciaota. A30THasI KUCIIOTa, €€ MOodydeHue, (Pu3ndeckue u XUMUYECKHIe
CBOMCcTBa (0OlIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHH(PHUYECKHe),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HCHHE OKpYXKAIomeh cpeapl
COCIMHCHUSMHM a30Ta (KUCJIOTHBIE MOXAHW, 3arpsa3HCHHE BO31yXa, IIOYBBI M
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHCIIOPOJIOM, TaJIOTeHaMH1, KOHIICHTPUPOBAHHBIMHA a30THOU M CEPHON KUCIIOTAMU).
Oxcuasl docdopa (I, V), dochopnas kuciora, Gu3MYecKUe U XUMHUUYECKHUE
cBoiicTBa, nosyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue 0  MHHEpaNbHBIX  yAOOpeHUsiX. A30THbIEe, (HochopHbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorponHbie Moaudukanuu (rpadut, anMas, QysiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aMMOJeliCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yraeposa, ux Gu3HUecKrue U XUMHUECKHE CBOMCTBA, JICUCTBUE HA YKUBBIC
OpraHU3MBbI, MMOTYYCHUE W TMPUMEHEHUE. DKOJIOTHYECKHEe MpoOieMbl aTMochephl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nuecKkue U XMMHUYECKHE CBOMCTBA, MOJydeHHWE W npuMeHeHue. KapOoHarsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TUJIEH, alETHJIEH), 3TaHOJI, [JIULEPHH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHEe O OMOJOTMYECKHU Ba)KHBIX OPraHUYECKUX BEIIECTBaX — KHUpaxX, Oeykax,
yriaeBoJgax — W WX pOJM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHWyeckux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuaus (1V), kxpemHueBas kucinora,
CHJIMKATHI: (DU3UYCCKHE M XUMUYECKHUE CBOMCTBA, MOJTYYCHUE W MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

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

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOHBIX XJIOPHUIOB (TATIOTEHUIOB);

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

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMUJ- U UOJAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMy Cepbl U €€ MPUPOIHBIX COCTUHEHUI;

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

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M WU3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

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

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMJIEHHE C MOJENISIMU KPHUCTAJUIMYECKUX PEUIETOK anmasa, rpadura u
bynnepeHa, ¢ TpoIeccoM aJCcOpPOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

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

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

pelIeHre SKCIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaxxHenme HeMeTauibl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpyrn. CTpoeHHE MPOCThIX BEMIECTB — METALIOB. MeTaimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHUYECKUW P HANPSHKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB moJiydyeHuss MeTamioB. lloHATHE O KOPpPO3UM METaNJIOB, OCHOBHbBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXJECHHE B IPHUPOJIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenouyno3eMenpHbIE METAUIBI MAarHUM W KaJbLUW: TIOJIOKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOoCTh BOJABI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIE€HHME B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amOMUHUA. AMGPOTEpHBIE CBONCTBA OKCHUA M THAPOKCUAA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJieHUE «IpoBajay 3JIEKTPOHA Ha
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCIICHUS 3JIEMEHTAa B COCIMHEHHUU (Ha MPUMEPE COEAMHEHH XpoMa).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAaX, THMIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

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

Kene3o: cTrpoeHne aroma, CTENEHM OKHCIEeHHA. HaxoxneHue B mpupone.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U coiu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJIOrM4ecKHe MpoosIeMbl, CBSI3aHHBIE C METAJUTYPrUYECKUMU IPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

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

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TUAPOKApOOHATOB KaJbIUs, )KECTKON BOJIBI;

MU3YYEHHE NPOLIECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJIFOICHUE W OMHMCAHWE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPUS, KA |
KIS,

uccienoBanre aM(pOTEepHBIX CBOMCTB TMAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

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

XuMHA U OKPY/KaKLIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEI[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTepuansl U TEXHOJIOTUU. [[pUHIMIIBI «3€TIEHON XUMUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaIoleh cpeibl. DKOJIOTUYECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpasliaMi MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepualbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

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

[Iepuonnueckuit 3akoH u lleproanueckas cucreMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHWYECKON CBSI3H. 3aBUCHUMOCTHh CBOMCTB BEIIECTBA OT THUMA KPHUCTAJUITMYECKOMN
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCIOBHUSIX Ha OCHOBE TMPEACTABICHUNA XUMHUYECKOWM KHUHETUKH U
TEPMOJIUHAMUKH.

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



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIE OHATHS: SABJICHHUE (TIpolecc), Hay4YHbIN (PaxT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
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 OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHBIC  yIOOPEHUsI, MHUKPOAJIEMEHThI, MAaKpPO3JIEMEHThI, MUTATEIbHBIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHUHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBIIIEHHOCTH, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €AUHCTBE Y4YEOHOU U
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT —IMpolleccaM CaMOMO3HAHUSA, CaMOPa3BUTHUS M  COLMAIA3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:

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

2) rpaskKIaHCKOr0 BOCTIUTAHUSA:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON 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 TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUN O 3aKOHOMEPHOCTSX Pa3BUTUS TPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIlpaBJICHHUS U YPOBHS JajbHEHIIEro
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM NESATEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

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

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpYXalollel cpeabl; OCO3HAHHWE TIJI00ANbHOIO XapakTepa HKOJOTUYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
MpU U3YYEHUU XUMHH, Uil PELIECHUS 3aJlad, CBS3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JCHUCTBUM, IPUHOCAIIMX BPEH OKPYXKAIOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJabTaThl 00y4YarOIIMXCsA, OCBOMBIIMX MPOrpaMmy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEPTUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCThH, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G (HEKTUBHOCTH OCBOCHHS COJIEpKaHUS ydyeOHOTO mpeamera, (OpMHUPOBAHUS



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

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBnle JJoruueckue 1elicTBUA .

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000maTh, BBIOMpPATh OCHOBaHUA IS  KjJIacCHPUKALMK U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUU U BBISBIISITH OOIIME 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJibCKHe ACHCTBUS (METOAbI HAYYHOIO IIO3HAHUSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABJICHHBIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMCHHUS IMPOBOAWTH HM3MEPCHHS HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3UpoBaTh HHPOPMAIMIO U KPUTHYECKU OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3MyHble METOJAbl U (POPMYJIMPOBATH 3alpoChl TMpPU TOUCKE U OTOOpe
uH(popMaIuu, HEOOXOIUMOM ISl BBIMOJHEHUS YYEOHBIX 3aj]ad; HCIOIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopmaruu (cxembl, Tpa@uKd, IUArpaMMbl, TaOJHIIbI, PUCYHKH U JpYyrue
dbopMbl); YMEHUSI UCIIOJIB30BAaTh HAYYHBIM SI3bIK B KAa4€CTBE CPEJICTBA pabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3nudeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIbI, (popmyibl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIIBHBIC yqeﬁﬂble )I[CﬁCTBPISI:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yJIbTaTOB BBIMOJHEHHUS! XUMHYECKOIO JKCIEPUMEHTa (KCCIIE0BATENbCKOMN
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus yueOHOTO COTpyAHHYECTBA (TPYIOBass KOMMYHHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSIMU JAPYIMX YICHOB KOMaHbI, ONPENCTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJICUCTBHSI.

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:



YMEHHsI peliath yuyeOHble M MCCIENI0BATENbCKUE 33/aud: CAMOCTOSITEIHHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENIbCKOM  3a7jauu; Ha  OCHOBE  TOJYYCHHBIX  pE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JIEHCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATH CBOIO EATEIFHOCTh HA OCHOBE CaMOaHajIM3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00ii, YTO TO3BOJIIET PEAINU30BBIBATH YIIyOJIEHHOE H3YYEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajbHEe OCBOMTh MarepHall, OBJIAJAETh PacIIUPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAaHWM, yMEHUH U CHOCOOOB JEHUCTBUM, cHenupUUYECKUX s NPEeAMETHOU
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€eCcreynBalOT BO3MOXKHOCTh YCIEIIHOTO OOYy4YEeHHMs Ha CJEAYIOIIEM YPOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOywaromierocs OyayT chopMupoBaHb
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 (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMUUYECKas peakius,



KJaccu(uKaIys peakiuii: peakiuy COCIUHCHUS, PEaKIUU Pa3IOKEHUs, PeaKiuu
3aMEIICHUsI, PEaKIMi OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HMOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHCIUTEIN |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METO/ SJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

WCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIUl;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBSI3U (KOBAJICHTHOW ¥ MOHHOM ) B HEOPTraHUYECKUX COCIMHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIpO U €T0 CIEACTBUMN, NIPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETHUUYECKHX METOHAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

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

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cuctemMa xuMu4eckux oajemeHtoB JI. WM. MengeneeBay, ¢ UYHCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YUCIIO AIEKTPOHOB U PacHpe/IeICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM DJICKTPOHOB IO JHEPrETUYECKUM YPOBHSIM, MOAYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBaTh) (U3NYECKUE M XUMHUYECKHE CBOICTBa
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

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

OOBSICHATH U TNPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT MX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JEeMEHTa Mo (opMylie COEIMHEHUS, HaXOAWUThb
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OINEpALMN MBICIUTENBHON NIEATENbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEITUPOBAHUE, SKCIIEPUMEHT (pEajbHbIH U MBICIACHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3M MEXJIy pEaJbHO HaOII0AaeMbIMU XUMHUYECKHUMHU
SBJICHUSIMU U TPOLIECCAMM, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBICHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOmogaTe  mpaBuia  Oe3omacHoW  paboThl B jabopaTopuu  MpHU
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BelIEeCTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBIECHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIAQJCHHE OCHOBAMHM XMMHYECKOW  TIPaMOTHOCTH,
BKJIIOYAIOIIEH YMeHHUs1 0€30IacHOro OOpaIleHHs C BEIIECTBAMHU, UCIOJIb3YEMBbIMU
B IOBCEIHEBHOM >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISAX COEPEKECHHUS
3JI0POBBS U OKPY’KAIOLEH 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, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYEeCKasi peakiys, TEIIoBou 3(eKT peakiuu, MOJb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOJIUTHI, SJIEKTPOIUTAYECKAS] AUCCOLUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHUH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHUYECKasi CBA3b (KOBAJIEHTHAsl, MOHHAs, METAJUIMYECKasi), MEKMOJICKYJISIPHBIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHHUS, KPUCTALTNYECKUE pPEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METaUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
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 YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEQMHEHUSAX Pa3IMYHOIO COCTaBa, IPUHAMICKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTIMYECKOW) B HEOPTaHWMYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMBl XMUMHMYECKHMX DJIEMEHTOB: pa3inyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesielieHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISTh OOIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB M UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUU AIEKTPOIUTHYECKON THUCCOUMAIINY, 3aK0Ha ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIy M COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALUN KUCIIOT, HIeI0YeH
U COJIeH; TOJHBIE M COKpAllleHHbIE YpaBHEHHUSA pPEaKIUid HOHHOTO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HOHHBIX W MOJIEKYJSPHBIX YPAaBHEHUN peaKInid, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPOA, 030H, rpaduT, anmas, KpeMHH, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJbIIUM, ATFOMUHUH, KEIE30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE 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, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATH COCTaB, OTHAEIbHBIC CIOCOOBI MOJMYYEHUS U CBOWCTBA CIIOKHBIX
BEUIECTB (KHUCIOPOACOACpKAIIUe KUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

OMMKCHIBATH POJIb BAKHEHIIINX HU3y4yaeMbIX BEIIECTB B MPUPOIHBIX MpOIEccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM MyTEM COEpKAlIUEcs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllusl, aTlOMUHUS, Kee3a (2+) u xkenesa (3+), menu (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX DJJIEMEHTOB XWMHUYECKOHW KHHETHKUA W
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 PacTBOpPE, HAXOAUThH
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJIHOTO M3 pPEareHTOB, MPAKTHYECKOTO BBIXOJIA TPOAYKTa, 3HAYCHUS TETUIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOparieHrsi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB W MPAKTHYECKHX PabOT MO MOJYYCHHUIO M COOMpPaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
OIMITUPUICCKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW IEATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMU TMO3HAHUS (HAOJI0/IeHNe, U3MEPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIONB3YEMbIMU B TIOBCEAHEBHOM >KM3HM, TMpaBWiIa TIOBEIEHUS B LEISIX
cOepexeHusl 370pOBbS W OKPYKAIOIIEH NPUPOAHOW Cpeabl, MOHUMATh BpPEJ
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh TMOJYYEHHBIE MpEJCTaBiIeHus O cdepax NpodecCHOHATHLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEI0BATENBCKON AESATENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IIEHTPOB) AOMOTHUTEILHOTO 00pa30BaHUs JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHble (HU(poBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
Xumus — BakHas 00J1acTh bubmuoreka [JOK
11 €CTEeCTBO3HAHMS U 10 5 https://m.edsoo.ru/ff0d227e
' MPAKTUYECKOU JeATETbHOCTH
YeJIoBeKa
BemecTBa 1 XMMUUYECKUE bubmiorexa LOK
12 peakIun 18 1 https://m.edsoo.ru/ff0d227e
Hroro o pasneny 28
Pa3nes 2. BaskHeiimme npeacTaBUTe M HEOPraHUYECKUX BelIeCTB
Boszayx. [TonsTHE 0 Tazax. bubmiorexa [OK
2.1 Kucnopoa. OKcHp 13 1 1 https://m.edsoo.ru/ff0d227e
99 Bogopoa. [Tousrtue o ; 1 bubmorexa [IOK
: KHCTOTAX M COTSIX https://m.edsoo.ru/ff0d227e
Bona. PactBopsl. [Tonsitue bubmiorexa LIOK
2.3 06 OCHOBAHMSX 11 1 1 https://m.edsoo.ru/ff0d227e
OCHOBHBIE KJIACChI bubmuoreka [JOK
2.4 HEOPTaHUYECKUX 12 1 1 https://m.edsoo.ru/ff0d227e

COCTUHEHUN



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

Hroro mo pazneny 43

Pasznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aToMOB.
XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[leproanueckuii 3aKoH 1 bubmmorexa [IOK
[Tepuonuueckas cucrema https://m.edsoo.ru/ff0d227e
3.1 XAMHYECKHUX 3JIEMEHTOB /[. 16

N. Menaeneea. Ctpoenue
aToMma

XuMHYECKas CBA3b. bubmuorexa [JOK
- https://m.edsoo.ru/ff0d227e
39 OKHCIUTETIBHO 14 1 p

BOCCTaAaHOBUTCIIBHBIC
peaKuu

Hroro o pasneny 30

Pe3epBHOE Bpems 0

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102 > 0



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 6 Bbu6mmotreka [JOK
' BEIIECTBE https://m.edsoo.ru/ff0d210c
OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS bubnnoreka [JOK
1.2 . 11 1 1
XUMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d227e
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 11 1 2 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/ff0d23dc
Hroro mo pazueny 28
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 8 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/ff0d210c
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 9 bubmmorexa [TOK
' PYTHIRL L-ep https://m.edsoo.ru/ff0d227e
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 8 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/ff0d23dc
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edsoo.ru/ff0d26ca
KPEMHHI, UX COeIUHEHUs. bop
Wroro no pazueny 33



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bub6nmoreka [IOK
1 i
3 Obie croficTsa MeTaLIOR 8 htps://m.edso0.ru/ff0d210c
bubnunoreka LIOK
2 B i 14 2
3 QKHEUIITNE METAJUTBI M KX COCTUHCHHUS httos://m.edsoo.ru/ff0d227e
Hroro no pazgeny 22
Pasnen 4. Xumus u oxkpyxamomas cpeaa
41 BeniectBa 1 maTepuansl B KU3HU YEJIOBEKA. 4 bubnnorexa [JOK
' OCHOBBI KOJIOTHYECKOM TPaMOTHOCTH https://m.edsoo.ru/ff0d227e
Htoro no paznemny 4
Pa3nes 5. O6001enne 3HAHNHT
51 [ToBTOpeHue n 06o0IIeHNE 3HAHUI 7 2 bubmuoreka [IOK
' OCHOBHBIX Pa3zesioB KypcoB 8—9 KkiaccoB https://m.edsoo.ru/ff0d227e
Hroro no pazneny 7
PezepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoabnbsie IIpakruuyeckue op
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bubmuorexa TIOK
qenoBeKa https://m.edsoo.ru/ff0d227e
5 [TonsaTHE 06 HCTOPUM BO3HUKHOBEHHS U 1 bubmuorexa TIOK
pPa3BUTHUSL XUMUU. XUMUS B CHCTEME HAYK https://m.edsoo.ru/ff0d227e
3 Tena u BemecTa. GUsMYecKue U 1 bubnmorexa IOK
XHMHHUECKHE CBOMCTBA BEIIECTB https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK
4 ®u3nyuecKre 1 XUMUYECKHE SIBJICHUS 1 https://m.eds00.ru/ff0d227e
[ToHsiTHE O TEOPETUYECKUX METO/IAaX bubnnorexka [JOK
5) ITIO3HAHMS B €CTECTBEHHBIX HAYKAX. 1 https://m.edsoo.ru/ff0d227e
Hcrounnku xumudeckoi nHGopMarmm
IIpencrasneHus 0 HAY4YHOM [IO3HAHUU Ha bubmuoreka [IOK
SMITUPUIECKOM ypOBHE: HAOIIOICHUE, https://m.edsoo.ru/ff0d227e
W3MEPEHHE, SKCTIEPUMEHT,
6 MoaenupoBanue. [lonsitue o Mmerogax 1
paboTHl C XUMHUYECKUMH BEIIIECTBAMH.
O6opynoBaHKe NIKOJIBHON XUMUYECKOM
nabopaTtopuu
7 [Tpaktrueckas padorta Ne 1 mo teme 1 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d227e
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"ITpaBuiia paboTHI B TaAOOpaTOPUU U
npuéMbI 00paIeHUs ¢ Ta0OPaTOPHBIM
obopynoBanueM"

https://m.edsoo.ru/ff0d227e

MOJIEKYJIIPHOM MACChl BELIECTB,

bubmuorexa [JOK

8 YucTele BelecTBa U CMeCU https://m.edsoo.ru/ff0d227e
bubmuoreka [JOK

9 CriocoOwl paszienenus cMecei https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK

10 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK

11 XUMHYECKHUE IJIEMEHTBI https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK

12 IIpocTsle U CIIOXKHBIE BELIECTBA https://m.edsoo.ru/ff0d227e
13 Xumunyeckas popmyina. BaneHTHOCTD bubmorexa LHOK

ATOMOB XHMIMECKIX SIEMEHTOR https://m.edsoo.ru/ff0d227e
bu6mmorexa [IOK

14 3aKOH ITOCTOSHCTBA COCTABA BEILIECTB https://m.edsoo.ru/ff0d227e
15 OrnpezeneHne BaJICHTHOCTH aTOMOB 11O bubnnorexa LIOK

(DOpMYyJIaM GHHAPHBIX COCTHHCHH https://m.edsoo.ru/ff0d227e
16 OTHoOcHUTENLHAsA aTOMHAas Macca. Bubmiorexa HOK

OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.rL/H0d227¢
17 BrrunciieHUst OTHOCUTEIIBHOMU Bubmorexa HOK

https://m.edsoo.ru/ff0d227e
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MOJISIpHOfI MacCChbl, MacCChbl BEIICCTB 1
KOJIMYECTBA BCIIICCTBA

MaccoBas 107151 XUMHYECKOI'0 2JIE€MEHTa B

bubmuorexa [JOK

18 .
COCIHHEHHH https://m.edsoo.ru/ff0d227e
Haxosxnenue npocteiimiei popmyibt bubmuorexa [JOK
19 BEIECTBA I10 MACCOBBLIM IOJIIM https://m.edsoo.ru/ff0d227e
DJIEMEHTOB
bubmuorexa [JOK
20 Konnyectso semectsa. Moiib https://m.edsoo.ru/ff0d227e
21 B3auMOCBSI3b KOJIMYECTBA, MACChI U bubmorexa [IOK
YHCITA CTPYKTYPHBIX €/IMHHI] BELLECTBA https://m.edsoo.ru/ff0d227e
99 MosnbHas 1075 XMMHUYECKOTO JJIEMEHTA B bubmorexa [IOK
COCIHHEHHH https://m.edsoo.ru/ff0d227e
23 XuMUYeCcKue ABICHUS. XUMUYECKas bubmmorexa [IOK
PEaKIS 1 68 IPU3HAKH https://m.edsoo.ru/ff0d227e
bu6nmoreka [JOK
24 3aKOH COXpaHEHHUsI MacChl BEIIECTB https://m.edso0.ru/ffod227e
o5 AToMHO-MOEKyIIsIpHas Teopust. JKu3Hb u bubmuorexa TIOK
nesTenpHocTs M. B. JToMOHOCOBa https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK
26 XUMHUYECKUE YPABHCHHS https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK
27 Tunbl XUMUYECKUX PEAKIIHMA

https://m.edsoo.ru/ff0d227e
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Pacuérel N0 XUMUYECKUM YPABHEHUSAM

bubmuorexa [JOK

28 KOJIMYECTBA U MACCHI UCXOIHBIX BEIECTB https://m.edsoo.ru/ff0d227e
WJTU TIPOJTYKTOB PEaKIUU
Bbruncnenus no ypaBHeHUsIM bubmuorexa [IOK
XUMHUYECKOHN PEAKLUU: KOJINYECTBA https://m.edsoo.ru/ff0d227e
29 BEIIECTBA, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACcCE PEarecHTOB
WJIH TIPOJIYKTOB pEaKluu
Beruucnenus no ypaBHeHHIM bubnnorexa [HOK
XUMHUYECKON PEAKLUHU: KOJINYECTBA https://m.edsoo.ru/ff0d227e
30 BEIIECTBA, MACCHI TI0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE PearcHTOB
WJIH TIPOJIYKTOB pEaKluu
bu6mmoreka [IOK
31 O06001eHre U cucTeMaTu3aIis 3HaHU https://m.edso00.ru/ff0d227e
3 KonTtponsHas padota Ne 1 o Teme BHGJ.IHOTeKa LOK
"BelecTsa H XMMUHYeCKHE PeaKIH" https://m.edsoo.ru/ff0d227e
Bosmyx — cmech ra3os. [loHsTue o Brbmorexa LIOK
33 — https://m.edsoo.ru/ff0d227e
3akoH ABoraapo. MosspHbIi 00bEM Brbmiorexa [IOK
34 Fa30B https://m.edsoo.ru/ff0d227e
Brerancienns 00pEMa, KoJIMuecTBa bu6mmorexa [IOK
35 BELIECTBA ra3a M0 U3BECTHOMY €T0 https://m.edsoo.ru/ff0d227e
KOJIMYECTBY BEIIECTBA, 00BEMY
bu6mmoreka [IOK
36 OTtHocuTeNbHAS MJIOTHOCTH ra30B

https://m.edsoo.ru/ff0d227e
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BrraucneHus OTHOCHUTEIIBHOM

bubmuorexa [JOK

37 MOJICKYJIIPHON MaccChl ra3a 1o U3BECTHOM https://m.edsoo.ru/ff0d227e
OTHOCHUTEIIbHOH IMJIOTHOCTH

38 Brruncienns 06bEMOB Ta30B 110 bubuorexa TIOK
YPABHEHMIO XMMUHUECKOH PeaKiiu https://m.edsoo.ru/ff0d227e

39 Kuciiopo — 2J1eMeHT U IpocToe Bubmorexa IIOK
BELIECTBO https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK

40 Oxcnast https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 3 mo Teme bubnnoreka [JOK

41 "IlonydyeHnue u cobupanue Kucioposa, https://m.edsoo.ru/ff0d227e
W3y4YEHUE ero CBOMCTB"

bu6mmoreka [IOK

42 Kpyrosopor kucnopoza B npupose https://m.edsoo.ru/ff0d227e
TernoBoi 3 PexT XMMUIECKOI peaKIuu, bubnuoteka [JOK

43 TEPMOXMMHUYECKUE YPABHEHUS, K30~ U https://m.edsoo.ru/ff0d227e
SHIOTEPMHUYECKUE PEAKITHU
Beruncnenus no ypaBHeHHUIM bubnuoreka [IOK
XUMHUYECKON PEAKIUU: KOJTNYECTBA https://m.edsoo.ru/ff0d227e

44 BEIIECTBa, 00HEMA, MAaCCHI 1O
M3BECTHOMY KOJIMYECTBY BEIECTBA,
00BEMY, Macce peareHTOB WUJIu
MIPOAYKTOB PEAKIINU

45 KonTposbsuas padora Ne 2 1o teme bu6miorexa [IOK
"Bosyx. Kuciopos. Okcrpr” https://m.edsoo.ru/ff0d227e

46 Bonopon — anemeHT u npoctoe bubnmoreka [JOK
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BCIICCTBO

https://m.edsoo.ru/ff0d227e

[Ipaktuyeckas padora Ne 4 o Teme

bubmuoreka [JOK

47 "ITonyyenue u cobupanue BoIOpOaa, https://m.edsoo.ru/ff0d227e
M3y4YeHUe ero CBOMcTB"

48 [Monsrue o kuciorax u consax. Cocras bubmiorexa [OK
KHCTOT ¥ coneit https://m.edsoo.ru/ff0d227e

49 Berunciaenus 00bEMOB ra3oB 110 Bubmmoreka IIOK
yYPABHEHHIO XHMHHUECKO PeaKIIH https://m.edsoo.ru/ff0d227e

50 dusnyeckue cBolicTBa Bobl. Bona B bubmmoreka IIOK
npupose https://m.edsoo.ru/ff0d227e

51 AHau3 ¥ CUHTE3 — METO/bI H3yYEHUS] but6mmoreka [IOK
COCTaBA BOJIbI https://m.edsoo.ru/ff0d227e

bu6mmorexa [IOK

52 Cocras ocHoBaHMHi https://m.edsoo.ru/ff0d227e
PacTBOpBI. PacTBOPUMOCTH BEIIECTB B bubmuorexa TIOK

53 BO https://m.edsoo.ru/ff0d227e

e

Hacriennble ¥ HeHACKHIIIIEHHBIE, bubmuorexa [JOK

54 KOHIICHTPUPOBAHHBIE U pa30aBIeHHbIE https://m.edsoo.ru/ff0d227e
PacTBOPHI
IIpakTuyeckas padora Ne 5 o Teme bubmuoreka [IOK
"[IpuroroBieHre pacTBOPOB € https://m.edsoo.ru/ff0d227e

55 OIpeAeIEHHON MacCOBOU J0JEH

pacTBOPEHHOTO
BeuiectBa.lIpurorosienue pacTBOpoB ¢
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ONpeeaEHHON MOJISIPHOU
KOHIIEHTpaLueil pacTBOPEHHOTO
BenrecTna"

Posnb pacTBOpOB B IIPpUPOJE U KU3HU

bubmuorexa [JOK

56 .
yenoseka. KpyrOBOpOT BOJIbI B IIPHPOIE https://m.edsoo.ru/ff0d227e
Beruucnenus ¢ ucnoib30BaHUEM bubmuoreka [JOK
57 rpaduKOB paCTBOPUMOCTH IJIsI PAcUETOB https://m.edsoo.ru/ff0d227e
PacTBOPUMOCTH BEIIECTB
bubmuorexa [JOK
58 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/ff0d227e
59 KontpomnbHas pabora Ne 3 o Teme Bubmmoreka IIOK
"Bonopo. Bona. Pactsopsr. Ocopanus" https://m.edsoo.ru/ff0d227e
60 OKCHIBI: COCTaB, KiIacCH(HUKAIINS, bubmmorexa [IOK
TPUBHABHbIE HA3BAHMUS https://m.edsoo.ru/ff0d227e
61 [MosnyueHre U XMMHUYECKUE CBOWCTBA Bubsmoreka [OK
OKCHJIOB https://m.edsoo.ru/ff0d227e
62 IMoHsTHE O TUAPOKCHIAX — OCHOBAHHUSX bub6mmnorexa IIOK
1 KHCTOPOJICOMIEPKATIINX KHCIOTAX https://m.edsoo.ru/ff0d227e
63 dusnyecKre 1 XMMUYECKUE CBOWCTBA bubmmorexa [IOK
KHCIOT https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK
64 Homy4yenne kucmor https://m.edsoo.ru/ff0d227e
65 Knaccudukanms ocHoBaHMIA bu6mmoreka [IOK
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https://m.edsoo.ru/ff0d227e

[II€moun, UX CBOMCTBA U CIIOCOOBI

bubmuoreka [JOK

66 :
HOJIy4YEeHUs https://m.edsoo.ru/ff0d227e
67 HepacTBOpHuMBIE OCHOBAHUS, UX brbmorexa LIOK
CBOMCTBA H CIIOCOOBI MOy YEHHS https://m.edsoo.ru/ff0d227e
[TonsTre 06 aM(pOTEPHBIX THAPOKCUAAX: bubnnoreka [JOK
68 XMMUYECKHE CBOWCTBA U MOJyYEHHUE. https://m.edsoo.ru/ff0d227e
[IpumeneHne BaXXHEUIINX OCHOBaHUM
69 Conu: cocras, KnaccuuKarus, bu6morexa [OK
TPUBHATBHbIC HA3BAHHS https://m.edsoo.ru/ff0d227e
20 du3nUecKre U XUMUYECKHE CBOWCTBA bubmorexa [IOK
coneit. [Tonyuenue coneit https://m.edsoo.ru/ff0d227e
- [eHeTHYECKas CBA3b MEMKIY KIIACCAMK brbmorexa LIOK
HEOPraHHYECKHX COEHHEHHIT https://m.edsoo.ru/ff0d227e
Brruncnenus Macchl MpoayKTa peakifu bubnmnoreka [JOK
110 U3BECTHOM Macce OJTHOTO U3 https://m.edsoo.ru/ff0d227e
79 HCXOJTHBIX BEIIECTB, B3ATOTO B BUJIC
pacTBopa, CoJIepKaIIero onpeaeIEHHYO
MacCCOBYIO JIOJIO PACTBOPEHHOTO
BelecTBa
Kontponbnas padota Ne 4 o teme bubnuorexa [JOK
73 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/ff0d227e
coeqnHeHnH"
74 [TonsiTHE O TpyNIIax CXOMHBIX 3JIEMEHTOB bubmuoreka [JOK
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https://m.edsoo.ru/ff0d227e

DeMeHTHlI, KOTOpBIe 00pazyIoT

bubmuoreka [JOK

75 :
aM(OTePHBIE OKCHJIBI  THIPOKCHIBI https://m.edsoo.ru/ff0d227e
[lepronnyeckuii 3aKoH. OTKpHITHE brbmorexa LIOK
6 TlepHOHECKOro 3aK0Ha https://m.edsoo.ru/ff0d227e
KopoTtkonepuoanas v JUIMHHONEPUOIHAS bubnnoreka [JOK
77 dhopmsl [Teproardeckoit cHCTEMBI https://m.edsoo.ru/ff0d227e
XUMHYECKUX 3eMeHToB J[. 1.
Menneneena
bubmuorexa [JOK
78 OcHOBHbIE CBEIEHUS O CTPOCHUU aTOMOB https://m.edso0.ru/ff0d227e
bu6mmoreka [IOK
79 CocTaB aTOMHBIX s71ep https://m.edsoo.ru/ff0d227e
M30TOMNBI KaK Pa3HOBUIHOCTH aTOMOB brbsmorexa LIOK
80 XUMHYCCKOrO SIeMEHTA https://m.edsoo.ru/ff0d227e
bu6mmorexa [IOK
81 ONEKTPOHBI https://m.edsoo.ru/ff0d227e
DHePreTUYecKUe YPOBHHU U MOLYPOBHH Brbmmorexa LIOK
82 aroma; $-, p-, d-opGuTamy https://m.edsoo.ru/ff0d227e
DNeKTpOHHBIE KOH(MUTYpAIHH U bubnmoreka [JOK
83 3JIEKTPOHHO-TpaduuecKue GopmyIibl https://m.edsoo.ru/ff0d227e
aTOMOB
84 CtpoeHue 3JIeKTPOHHBIX 000JI0UeK bubnuorexa [JOK

aTOMOB NEPBbIX 20 XMMHUYECKUX
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anemeHTOB lleproauyeckoit cucTeMbl
.. MenneneeBa

https://m.edsoo.ru/ff0d227e

3aKOHOMEPHOCTH U3MEHEHMS paauyca
aTOMOB XUMHYCCKUX JJICMCHTOB,

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

85
METAJUIMYECKAX U HEMETATUTHYECKNAX
CBOWCTB I10 TPYIIaM U TIeprUoIaM
H3menenue cBOICTB cOe IMHEHNI bu6mmoreka [IOK
86 XUMHYECKHX 3JIEMEHTOB B ITEPHOJIaX U https://m.edsoo.ru/ff0d227e
rpyrmnax
XapakTepHCTHKa XUMUYECKOTO DJIEMEHTA bubmuorexa [JOK
87 1o ero nosioxkenuto B [lepuonnyeckoit https://m.edsoo.ru/ff0d227e
cucteme JI.11. MenpaeneeBa
88 DIJIEKTPOOTPUIIATEILHOCTh XUMUYECKUX bubmmoreka [IOK
AIEMEHTOB https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK
89 KosanenTHas nonspHas cBs3b https://m.edsoo.ru/ff0d227e
bu6mmorexa [IOK
920 KoBasieHTHas! HEMOJSIPHAS CBSA3b https://m.edso0.ru/ff0d227e
bubmuorexa [JOK
91 Wonnast cBs3b https://m.edsoo.ru/ff0d227e
92 DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYITBI bubmuorexa TIOK
BEIIECTB https://m.edsoo.ru/ff0d227e
03 Kpucrammnyeckue u aMophHbie bubuorexa TIOK
BEIeCTBA https://m.edsoo.ru/ff0d227e
94 THunbl KPUCTATIUISCKUX PEHIETOK U X bu6mmoreka [IOK



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

XapPaKTCPUCTHKHU

https://m.edsoo.ru/ff0d227e

[TpuurHBEI MHOTOOOpA3Hs BEILIECTB,

bubmuoreka [JOK

95 3aBUCUMOCTb CBOMCTB BEIIECTB OT 1 https://m.edsoo.ru/ff0d227e

COCTaBa M CTPOCHHUS
bu6mmoreka [IOK

96 Crenenp oKkuCIeHHUS 1 https://m.eds00.ru/ff0d227e

97 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIE 1 E;ISSJ.I;I;T:;(:L cL)IrOu/IISde227e
peakuuu L0 :

03 XUMHYECKUE IIEMEHTBI — OKUCIUTENN U 1 E;ISSJ.I;I;T:;(:L cL)IrOu/IISde227e
BOCCTaHOBUTEIIN L0 :
CocrapneHnue ypaBHEHUN OKUCIUTEIBHO- bubnuorexa [JOK

99 BOCCTAaHOBUTEIIBHBIX PEAKIIUH, METO/I 1 https://m.edsoo.ru/ff0d227e
ANEKTPOHHOTO OanaHca
Beruucnenus no ypaBHeHHIM bubnnorexka [JOK
XUMHUYECKON PEAKIUU: KOJINYECTBA https://m.edsoo.ru/ff0d227e

100 BeElIEeCTBa, 00bEMA, MACCHI O 1
WU3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00BEMY, Macce peareHToB WIIn
MPOAYKTOB PEAKIIMU

bu6mmorexa [IOK

101 O06001IeHNEe U CUCTEMAaTH3aI|s 3HAHHMA 1 https://m.edso0.ru/ff0d227e

102 KonTposnsuas padora Ne 5 1o teme L BH6J.H’IOT6K3 HOK
"Ctpoenue aroMa. XuMUYECKasi CBA3b" https://m.edso0.ru/ff0d227¢

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
ara uudposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue A op
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 Ctpoenue aTomos 1 https://m.edso0.ru/ff0d227e
Oco0CHHOCTH 3aI0JIHEHHUS bubmuorexa [JOK
2 3JICKTPOHHBIX OpOUTAJICH aTOMOB 1 https://m.edsoo.ru/ff0d227e
OOJBIINX TEPUOIOB
bu6mmoreka [IOK
3 CreneHb OKMCIEHUS U BaJIEHTHOCTD 1 https://m'edsoo'ru/ff0d227e
bu6mmoreka [IOK
4 Buibl XUMHUYECKOH CBA3N 1 https://m.edsoo.ru/ff0d227e
OOMeHHBIN U TOHOPHO-aKIIEITOPHBII bubnuoteka [JOK
5 MEeXaHU3M 00pa30BaHUs KOBAJIEHTHOU 1 https://m.edsoo.ru/ff0d227e
CBsA3U. MeXMOIIEKYIIsIpHBIE
B3aMOJICUCTBUA
THUIbI KPUCTATUIMYECKUX PELIETOK, bubnmnoreka [JOK
6 OCOOCHHOCTH CTPOCHHUS 1 https://m.edsoo.ru/ff0d227e
KPUCTAJUIMYECKUX PELIETOK
. Knaccuukanus XMMUYECKUX PEAKIIN L Brbmmorexa LIOK
110 Pa3/IHYHBIM IPH3HAKAM https://m.edsoo.ru/ff0d227e
8 DHEPreTuKa XUMUYECKUX PEAKIIUM. L brbmmorexa LIOK

TennoBoii 3¢ ekt XuMuIecKoi

https://m.edsoo.ru/ff0d227e
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peakiuu

bu6mmoreka [IOK
9 3axon I'ecca n ero cnencTsus https://m.edsoo.ru/ffod227e
BrlunciieHus mo TepMOXUMUYECKOMY bubmuorexa [JOK
YPaBHEHUIO PEAKIIUH: TEMIOBOTO https://m.edsoo.ru/ff0d227e
10 s dekTa XUMHIECKON peakIuu Mo
KOJIMYECTBY BEIIECTBA, MACcCe WU
00BEMY TTPOpPEArupoOBaBIIETO WIN
00pa3oBaBIIETOCS BEIIECTBA
1 [ousTHE O CKOPOCTU XUMUYECKOM bu6mmoreka IIOK
PeaKIMH. 3aKOH AeHCTBYIOMINX Mace https://m.edsoo.ru/ff0d227e
12 Dueprus akruBaiun. [Toustue o Bubsmorexa [IOK
katanuze. epmeHThl. IHTHOUTOPBHI. https://m.edsoo.ru/ff0d227e
13 DaxTOpbI, BIHUSIOIIIE HA CKOPOCTh bubmuorexa TIOK
XHMUHUECKOH peakiiy https://m.edsoo.ru/ff0d227e
14 TMoHsITHE 0 XUMHYIECKOM PaBHOBECHH, bubmiorexa [OK
npunmum Jle latenbe https://m.edsoo.ru/ff0d227e
15 OKHUCITUTEIBHO-BOCCTAHOBUTEIBHBIE but6mmoreka [IOK
peaKImH https://m.edsoo.ru/ff0d227e
16 BakHbIe OKHUCIIUTENH 1 bub6morexa IIOK
BOCCTaHOBUTENH. [lepMaHTaHaT Kaus https://m.edso0.ru/ff0d227¢
CBoiicTBa IPOCTHIX BEIIECTB — bubnmoreka [JOK
17 METAJJIOB U HEMETAJIOB, KMCJIOT B https://m.edsoo.ru/ff0d227e

COJICH — B CBETE MPEICTABIICHUN 00
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OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX
p€aKknuax

KonTtponsnast padora Ne 1 o teme

bubmuorexa [JOK

18 «OCHOBHBIE 3aKOHOMEPHOCTU https://m.edsoo.ru/ff0d227e
MPOTEKAHUS XUMUYECKUX PEAKITUN»
bu6mmoreka [IOK
19 ONEKTPOJTUTE! M HEIJICKTPOJIUTHI https://m.edsoo.ru/ff0d227e
20 Teopus JIEKTPOIUTHYECKOM bub6mmoreka IIOK
JCCOLHAIHAN https://m.edsoo.ru/ff0d227e
21 HoHHOE IPOU3BENEHHIE BOEL. but6mmoreka [IOK
BoI0pO/HEI TIOKA3aTeIh https://m.edsoo.ru/ff0d227e
99 DIEKTPOIUTHIECKAS AUCCOLUALIUSL Bubmmoreka [OK
KHCITOT, OCHOBAHHH 1 COmeii https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK
23 Peakuun nonHoro obmena https://m.edsoo.ru/ffod227e
CBoliCTBa KHCIOT, OCHOBAaHUH M COJICH bu6nmoreka [JOK
24 B CBETE MpeACTaBIECHUN 00 https://m.edsoo.ru/ff0d227e
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI
bubmuorexa [JOK
25 KagecTBeHHbIC peakiiy Ha HOHBI https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 2. Pemenue bubnuorexa [IOK
26 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEMeE https://m.edsoo.ru/ff0d227e
«INEKTPOIUTUYECKAS TUCCOLIUALIUS
27 [Muaponus coneit bu6mmoreka [IOK
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https://m.edsoo.ru/ff0d227e

[IpakTuyeckas padora Ne 3. Pemenue

bubmuoreka [JOK

28 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME https://m.edsoo.ru/ff0d227e
«I'mpoponus conei»
Kontposbnas padora Ne 2 o teme bubmuorexa [JOK
29 "DIIEKTPOAUTHYECKAs] JUCCOIHAITHSI. https://m.edsoo.ru/ff0d227e
XUMHYECKUE peakliuy B pacTBopax”
bubmuorexa [JOK
30 OO1mast XapakTepPUCTHKA HEMETAIOB https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK
31 OO11ast XapakTepPUCTHKA ralloreHoB https://m.edsoo.ru/ff0d227e
32 XuUMHUYECKHE CBOMCTBA raJIOTeHOB. bubmiorexa [OK
XUMUHecKHe CBOICTBA XI0pa https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK
33 Xioposonopos. CosisiHast KHCIOTa https://m.edsoo.ru/ff0d227e
34 [ToHsATHE O KHCIOPOICOIePIKAIINX bubmuorexa TIOK
KHCIOTAX XJI0pa M UX CONAX https://m.edsoo.ru/ff0d227e
Bpluucnenus no ypaBHeHUAM bubnuoreka [IOK
35 XAMHUYECKUX PEAKLUi, €CIIU OAUH UX https://m.edsoo.ru/ff0d227e
peareHToB JIaH B U30BITKE
36 Baxueiinme coeIMHEHHS XJI0Pa U HX bubmuorexa TIOK
HaXOKJIeHHE B IPHPOJIE https://m.edsoo.ru/ff0d227e
O611as XapaKTEPUCTUKA SJIEMEHTOB bu6miorexa [IOK
37 https://m.edsoo.ru/ff0d227e

VIA-rpymiibl
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CtpoeHue 1 CBOMCTBA IIPOCTOTO

bubmuorexa [JOK

38 BElIeCTBa cepbl. AJIIOTPOITHbBIE https://m.edsoo.ru/ff0d227e
MOJU(PHUKAIH CEPBI
CepoBo0opo1, CTpOEHUE, PU3MIECKHUE U bu6morexa [HOK
39 UMIECKIE CBOHCTEa https://m.edsoo.ru/ff0d227e
bubmuoreka [JOK
40 Oxcuypl cephr https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK
41 Cepmnas kucnora u ee conm https://m.edsoo.ru/ff0d227e
[IpOMBIIIIIEHHOE MOTyYEHHE CEPHOM bubmuorexa TIOK
42 KHCTIOTEI https://m.edsoo.ru/ff0d227e
Haxoxnenue cepbl 1 €€ COEJUHEHUN B bubnnorexka [JOK
43 npupoae. XuMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/ff0d227e
OKpYXalolIel cpeibl COeANHEHUSIMH
cepsl
OO61as XxapakTepuCcTHKa 2J1eMEHTOB VA but6mmoreka [IOK
44 - TPy https://m.edsoo.ru/ff0d227e
45 A30T, paclpocTpaHeHHe B IPUPOJIE, bu6miorexa [OK
bu3ryeckre 1 XUMUYECKHE CBOCTBA https://m.edsoo.ru/ff0d227e
AMMmuaK, ero GpusndecKue u bubnuorexa TIOK
46 XHMIYEcKHe CBOHCTRA https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK
41 Comn aumonus https://m.edsoo.ru/ff0d227e
48 [Ipaktudeckas padora Ne 5 mo Teme bubnmoreka [JOK
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"TToryueHne amMmmHaKka, U3y4eHHe ero

https://m.edsoo.ru/ff0d227e

CBOMCTB"
bubmuorexa [JOK
49 Oxcunsl azota (I, 11, 11, 1V, V) https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK

50 A30THCTas KUCI0Ta. A30THAs KMCJIOTa https://m.edso0.ru/ff0d227e

51 [IpOMBIIIIIEHHOE MOTyYEHHE a30THOM bubmuorexa TIOK
KHCTIOTEI https://m.edsoo.ru/ff0d227e
Hutpatsl 1 HUTpUTHI. XUMUYECKOE bubnnoreka [JOK

52 3arpsi3HEHUE OKPY KaIoIIel cpebl https://m.edsoo.ru/ff0d227e
COETMHEHUSIMU a30Ta

53 dochop, aToTPONHBIE MOAUPUKALUH but6mmoreka [IOK
bocdopa https://m.edsoo.ru/ff0d227e

54 Oxkcuet pocdopa (111, V) u pochopuast bubmiorexa IIOK
KHCTOTA https://m.edsoo.ru/ff0d227e

55 Vriepo, ero amoTpOIHbIE bubmuorexa TIOK
MOIM(UKAIIH U CBOHCTBA https://m.edsoo.ru/ff0d227e
Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

56 XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE https://m.edsoo.ru/ff0d227e
po0JIeMbl, CBA3aHHBIE C OKCHUIIOM
yriepona (1V)
[IpakTuueckue padotsl Ne 6 1o Teme bubmuoreka [IOK

57 "Tlonydyenue okcuna yriepona (1V) u https://m.edsoo.ru/ff0d227e
M3y4eHUE ero CBOUCTB"

58 VYronpHas KUCIIOTa U €€ CON bu6mmoreka [IOK
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https://m.edsoo.ru/ff0d227e

Kpewmnwuii, ero ¢pusznyeckue u

bubmuoreka [JOK

59 UMIHECKIE CRONCTEA https://m.edsoo.ru/ff0d227e
60 Oxcun kpemuus (1V), kpemHUEBas E;I:;T;I;T:(;;igrou}:deﬂ?e
KHCIIOTA, CHIIUKATHI S :

bubmuorexa [JOK
61 bop. bopnast kucnora https://m.edsoo.ru/ff0d227e
[TpakTuueckast pabota No7. Pemenue bubnnoreka [JOK
62 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0d227e
«Baxxnelmme HeMeTalIbl U UX
COCTUHEHUS
KontponbHas padota Ne 3 o teme bu6mmoreka [IOK
63 «Baxuelmme HeMeTaIbl U UX https://m.edsoo.ru/ff0d227e
COCTUHEHUS.
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX bubnuoteka [JOK
64 AJIEMEHTOB — METAJJIOB HA OCHOBaHUU https://m.edsoo.ru/ff0d227e
ux nonoxernus B [ICXD J1.1.
Menaeneena
bu6mmorexa [IOK
65 Meramner A- u b-rpyrm https://m.edsoo.ru/ff0d227e
Meramunueckas CBsi3b U bubnmnoreka [JOK
METAJITNYECKask KpUCTAITMYECKast https://m.edsoo.ru/ff0d227e
66 peméTka. 3aBHCUMOCTh (PU3NIECKAX
CBOMCTB METAJIJIOB OT CTPOCHUS
KPHUCTAIIJIOB
67 OO01mure XuMHYECKHEe CBOMCTBA bubnmoreka [JOK
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MCTAJIJIOB

https://m.edsoo.ru/ff0d227e

OO61mue crocoObl MOTYyYEHUST METAIIIOB,

bubmuoreka [JOK

68 :
MeTannyprus. Crutasst https://m.edsoo.ru/ff0d227e
DJIEKTPOJIN3 PACILIIABOB U PACTBOPOB bubnuorexa [JOK
69 coJiel KaK OJIMH U3 CIIOCOOOB https://m.edsoo.ru/ff0d227e
MOJTYYEHUST METAIIJIOB
Brrunciienus o ypaBHeHUsAM bubnuoreka [IOK
70 3JICKTPOJIN3a PACIIJIABOB U PACTBOPOB https://m.edsoo.ru/ff0d227e
BCIIICCTB
bu6mmoreka [IOK
1 IlonsTne 0 KOpPpO3UU METANIIOB https://m.edsoo.ru/ff0d227e
79 Pa3nu4nble TUIIBI BEIYUCIIEHUH 110 Bubmmoreka [OK
YpABHEHHSM XUMUHUECKHX PEaKIil https://m.edsoo.ru/ff0d227e
73 Meramist A-rpymir. [lenounsie but6mmoreka [IOK
METaIIbL https://m.edsoo.ru/ff0d227e
24 Haxosxnenune B mpupome. CBoiicTa bubmuorexa TIOK
IETOYHBIX METAIITOB https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK
75 OKCHIBI ¥ THAPOKCH/IbI HATPHS ¥ Kallns https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK
76 Ilenouno3eMenbHbIE METAIIEL https://m.edsoo.ru/ff0d227e
YKEcTKOCTb BOJBI M CIIOCOOHI €€ but6mmoreka IIOK
7 https://m.edsoo.ru/ff0d227e

YCTpaHEHUS
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[IpakTuueckas padora Ne 8 o reme

bubmuorexa [JOK

78 "YKécTKOoCTh BOALI M METOIBI €€ https://m.edsoo.ru/ff0d227e
ycTpaHeHus"
bubmuorexa [JOK
79 AnroMuHUR https://m.edsoo.ru/ff0d227e
AmboTepHbIC CBOMCTBA OKCH/IA U bu6moreka LIOK
80 THIPOKCHU/IA ATFOMUHUS https://m.edsoo.ru/ff0d227e
OO01ast XapakTeprCTHKa METaJIOB b- bubnmorexa [IOK
81 rpymn (I10604HBIX OATPYIII) https://m.edsoo.ru/ff0d227e
[TepBOHaUaNIbHBIE MPEACTABICHUS O bubnunorexa LIOK
82 https://m.edsoo.ru/ff0d227
KOMILIEKCHBIX COCOIUHEHUAX ps://m.edsoo0.ru e
bu6mmoreka [IOK
83 Mens u cepebpo https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK
84 [uak https://m.edsoo.ru/ff0d227e
AmdoTrepHEIe CBOICTBA OKCHUIA U bubnnorexa [IOK
8 THIPOKCHIA [IMHKA https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK
86 Kenezo https://m.edsoo.ru/ff0d227e
OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubmunorexa LIOK
87 (1) u xene3a (111) https://m.edsoo.ru/ff0d227e
bubmuoreka [JOK
88 UyryH U cTajlb — CIUIaBHI JKelle3a

https://m.edsoo.ru/ff0d227e
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[IpakTuyeckas padora Ne 9. Pemenue
9KCIIEPUMEHTAIBHBIX 33124 10 TeME

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

89 .

«Baxneume MeTaJlIbl U UX
COCUHEHHUS»

90 PaznuyHble TUIIBI BBIYKMCIICHUN 110 EESSEET:;?)gr(Z/I:deZWe
YpaBHEHUSM XUMHUYECKUX PEaKIUi S :
KonTtponbsnast padora Ne 4 o teme bubnnorexa [HOK

91 «BaxkHenme MeTaJlyIbl U UX https://m.edsoo.ru/ff0d227e
COCTMHCHUS

bubmuorexa [JOK

92 XUMHS U 3/10pOBbE https://m.edso0.ru/ff0d227e
XUMHUYECKOE 3arpsI3HEHHNE bubnmnoreka [JOK

93 OKpyxaroleut cpensl. [IonsTue o https://m.edsoo.ru/ff0d227e
MpeAesIbHO JOIMMYCTUMON KOHLIEHTpaluu
Bemects (1K)

Dkonorudeckue npoOaemMbl, CBI3aHHBIE bubnunoreka [JOK

94 C COCIMHEHMAMU YIIIepoJa, a3oTa, https://m.edsoo.ru/ff0d227e
cepbl, TKENBIX MeTaOB.Poib Xxumun
B PEILIEHUH SKOJOTHYECKUX MPOodiieM
[lepronnueckuii 3aKOH U bubnmoreka [JOK

95 Ilepronnueckas cucTeMa XUMHUYECKHUX https://m.edsoo.ru/ff0d227e
AJIEMEHTOB B CBETE TEOPUH CTPOCHUS
aToma
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB bubnmuorexa [JOK

96 XUMHYECKUX JIEMEHTOB U UX https://m.edsoo.ru/ff0d227e
COEIMHEHUH B EPHOJaX U TPYIIax

97 CtpoeHue BemiecTBa B TBEPIOM, bu6mmoreka [IOK
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KUJKOM U Ta3000pa3HOM COCTOSIHHH.
Buner xumMnueckou cBs3u

https://m.edsoo.ru/ff0d227e

98 Krnaccupukanus XuMHYECKUX peaKIUii L bu6mmorexa IIOK
10 PAsTHYHBIM MPH3HAKAM https://m.edsoo.ru/ff0d227e
[Iporno3upoBanre BO3MOKHOCTH bubmuorexa [JOK
IIPOTEKAHUsI XUMUYECKUX IIPEBPAILECHUN https://m.edsoo.ru/ff0d227e

99 B Pa3NIMYHBIX YCIIOBHIX HA OCHOBE 1
MPEJCTABICHUN XUMUYECKON KHUHETUKHU
U TCPMOJIMHAMUKH.

100 XUMUUYECKHE PEAKIMU B PACTBOPAX. L bu6mmoreka IIOK
Tunpomus coneii https://m.edsoo.ru/ff0d227e
CBolicTBa KUCJIOT, OCHOBAHHI U COJICH bubmuorexa [JOK

101 B CBETE MIPEACTaBICHUN 00 1 https://m.edsoo.ru/ff0d227e
ANEKTPOIUTUYECKON TUCCOIIUAITUT

102 OKMCIIUTENEHO-BOCCTAHOBUTENLHBIE L bubmiorexa [IOK
peaKIiH. DIeKTPOIH3, https://m.edsoo.ru/ff0d227e

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Harypanbable 00BekThl. HarypanbHble OOBEKTHI, HCIONB3yeMble B OOYyUYEHUU XHMHH,
BKITIOYAIOT B c€0sI KOJUICKIIMUM MHHEPAJIOB U TOPHBIX MOPOJ], METAJUIOB U CILIABOB, MUHEPAIbHBIX
ya00peHu, MiIacTMacc, KayuyykoB, BOJOKOH U T. A. O3HaKOMIIEHHE y4alluxcs ¢ oOpa3namu
UCXOJIHBIX BEIIECTB, MOJYIPOIYKTOB M TOTOBBIX H3ICIHHA IO3BOJIICT MOJYYHTh HATIISIHOE
npelcTaBiIeHre 00 ITHX MarepualiaX, UX BHEIIHEM BHJE, a TAKXKE O HEKOTOPBIX (DPU3HUECKUX
CBOWCTBaX. 3HAYUTEIbHBIE Yy4eOHO-TIO3HABATEIBHBIC BO3MOXHOCTH HMMEIOT  KOJUICKIIHH,
W3TOTOBJICHHBIE CaMUMU OOydaromuMmucs. [IpeaMeTsl s TakuxX KOJUICKIUH cOOMparoTcs BO
BpEMs DKCKYPCHUI U APYTrUX BHEYPOUHBIX 3aHSTHIA.

KOJ'IJ'ICKI_II/II/I HUCIOJIB3YIOTCA TOJIBKO IJId O3HAKOMIICHHA Y4YalluXCsa C€ BHCIIHUM BHJIAOM U
(1)I/I3I/I‘I€CKI/IMI/I CBOMCTBaMH HN3Yy4aCMbIX BCIICCTB U MAaTCPUAJIOB. I[JISI IMPOBCACHUA XUMUUYCCKUX
OIIBITOB KOJUJICKINHU UCIIO0JIb30BaTh HCJIb34.

XUMHYECKUE PEaKTUBBI U MaTepuanbl. OOpalieHue CoO MHOTMMH BEIIECTBAMU TPEOYET CTPOroro
COOJIIOJICHHsI TIPaBUJI TEXHUKH O€30MacHOCTH, OCOOEHHO IPH BBINOJIHEHHH ONBITOB CaMHMHU
yuanmmucs. Bce HeoOXoaumble Mepbl IPEJOCTOPOXKHOCTU YKa3aHbl B COOTBETCTBYIOIIMX
JOKYMEHTaxX U UHCTPYKLUAX, & TAKXKE B MOCOOMSX /7Sl yUUTEJIeH XUMUH.

Haub6omnee gacto HCIIOJIb3YCMbIC PCAKTHBBI U MAaTCPUAJIbI:

IPOCThIE BEIECTBA - ME/1b, HATPU, KalIbLIUi, ATFOMUHUNA, MarHUM, jKeJ1e30, LIMHK, cepa;

okcubl — meau (1), kanbius, xenesa (111), maraus;

KHCJIOTHI - COJIsSIHAsA, CEpHas, a30THAs;

OCHOBaHUS - TUAPOKCUJ HaTpus, THMAPOKCHJ KalblMs, TUAPOKcUn Oapusi, 25%-HbIi

BOJIHBIN pacTBOP aMMHAKa;

5. comu - xyopuabl Hatpus, memu (II), >xenesa(Ill); HuTpaTsl Kanus, HaTpus, cepedpa;
cynegpatel Menu(Il), sxenesa(ll), xeneza(Ill), amomunHMs, aMMOHMS, Kanus, OpomMuza
HaTpus;

6. opraHMYeckHe COCIMHEHHUS - Kpaxmall, TIMIUPHUH, YKCYCHasi KHCJIOTa, METHJIOBBIN

OpaH’XeBbIH, peHondTanenH, JaKmyc.

P

Xumuueckass JabopaTopHas —Iocynaa, ammapaTtel M NpuOOpel. XUMHMYEcKass IOCyAa
NOJIpa3/ieNiIeTcsl Ha JIB€ TPYIIBL: JUUIsl BBIOJIHEHUS ONBITOB yYAaIlUMHUCA U JEMOHCTPAlMOHHBIX
OIIBITOB.

HpI/I60pLI, arrapartbl 1 YCTAHOBKHU, UCITOJIB3YEMbBIC Ha YPOKaX XUMUU, TOAPA3ACIAIOT Ha OCHOBC
MMPOTCKAOIIUX B HHUX (1)PI31/I'—IGCKI/IX U  XUMHYECKHUX TMPOHECCOB C€ YYACTUEM BCIICCTB,
HaxXOoOAIHXCA B PA3HBIX arp€raTHBIX COCTOSIHUAX!

1. mpubopsl 11t paboThI € ra3aMu - MOJTY4YeHHE, COOMpaHUE, OUYUCTKA, CYIIKa, MOTJIONIEHUE
ra3oB; peaKIIMM MEXAY IOTOKaMH I'a30B;

2. armaparsl U HpI/I60pLI AJId OIBITOB C JXUAKWUMH W TBEPAbBIMH BCIICCTBAMM - IEPCTOHKA,
¢GuIbTpOBaHME, KPUCTATUIM3AIMS; IPOBEICHUE PEaKIUil MEXIy TBEPIbIM BELIECTBOM U
KUAKOCTBIO, ) KUJAKOCTBIO U X KUAKOCTBIO, TBEPABIMU BEIICCTBAMMU.



BHe 3710i1 kitaccudukanum HaXoaATCs BE TPYIIBI y4eOHOH anmnaparyphl:

1) AJI1 U3YUCHUA TCOPCTUYCCKUX BOIMPOCOB XMMUU - WUIIOCTPALUA 3aKOHA COXPAaHCHHA MAaCChbl
BCIIECTB, ACMOHCTpAlHsA 3JICKTPOIIPOBOAHOCTH PaCTBOPOB, ACMOHCTpalrsa ABMXXCHHA HOHOB B
QJICKTPUYCCKOM TIIOJIC; IJId M3YUYCHHA CKOPOCTHU XHUMHYICCKOMN peakuun U XHUMHYCCKOI'O
PaBHOBECHUA,

2). 15 WUTIOCTPALIMU XUMUYECKHUX OCHOB 3aBOJICKHMX CIIOCOOOB ITOJyYEHHs HEKOTOPBIX BEIIECTB
(cepHOM KMCIIOTHI, aMMHUaKa U T. I1.).

BCHOMOF&TGJ’IBHYIO POJIb HUIrparOT HU3MEPHUTCIBHBIC W HarpCBaTCIILHBIC HpI/I60pBI, Pa3InNIHbIC
HpI/ICHOCO6JICHI/ISI JJI BBIIIOJIHCHHW S OIIBITOB.

MO[[eJII/I. O0bekTaMu MOACIIMPOBAHUA B XHMUHU SABJISIIOTCA aTOMBI, MOJICKYJIbI, KPUCTAJUIbI,
3aBOJICKHE alaparbl, a TaKKe MNPOMCXOMAAIIME MpPOIECChl. B TmpernogaBaHuM XHUMHUH
UCTIOJIE3YIOTCSI MOJICNTM KPUCTAUTMICCKUX PEIIeTOK aiMasa, rpadura, cepsl, Gochopa, okcruaa
yriepona(IV), woma, xenesa, meau, maraus. HaGopsl Mopenell aTOMOB Uil COCTaBJICHHUS
LIapOCTEPKHEBBIX MOJEIIEH MOJIEKYJI IIPY U3YYEHUN OPraHU4ECKON XUMHUH.

VY4eOHble TOCOOMS Ha TeYaTHOHM OcHOBe. B mporecce 0O0y4eHHsST XHMHHU HCIIOJB3YIOTCS
cleayrolue TaOauIbl MOCTOSHHOTO 3KcrnoHupoBanus: «lleproauueckas cucteMa XMMHYECKUX
anementoB J[. M. MenneneeBay, «Tabiuia pacTBOPUMOCTH KHCIIOT, OCHOBAHHHA W COJICH»,
«INEKTPOXUMHUYECKUH Psii HAIIPSYKEHUN METaIIOBY.

JUis  opraHuzalMM CaMOCTOSITEIbHONM pabOoThl OO0Yy4YaroIMXCs Ha YPOKax HCHOJIb3YIOT
pasHOOOpa3Hble JUAAKTUYECKHE MaTepHajbl: TeTpajd Ha IE€4YaTHOW OCHOBE, KapTOUYKHU C
3a/laHusIMU pa3HOM CTENEeHW TPYAHOCTH Ul M3yYEHHUsT HOBOI'O Marepualla, CaMONpPOBEPKH U
KOHTPOJIS 3HAHUHN yJaluXcs.

DKpaHHO-3BYKOBBIE CPEICTBA 00y4YEeHHS. DKPaHHO-3BYKOBBIE MTOCOOUS JENATCSA Ha TPH OOJbIIINE
TPYIIIBLI: CTaTUYHBIC, KBa3WJAMHAMUYHBICE U JUHaMHU4YHblE. CTaTUYHBIMU SKPAHHO-3BYKOBBIMH
CpeIcTBaMU OOy4YeHMs] SBISIOTCA JOuadUIbMBL, TUATIO3UTHBBI (CHaiiibl), eIWHUYHBIC
TpaHcnapaHThl i TpadomnpoekTtopa. Cepuu TpaHCHIAPAHTOB IMO3BOJISIOT HWMHUTHPOBATH
JBWKEHHUE IYTEM IOCIIEOBATEIbHOTO HAJOXKEHUs OAHOTO TpaHcClapaHTa Ha Apyrou. Takue
CepHUH OTHOCAT K KBa3UIMHAMUYHBIM SKPAHHBIM TTOCOOHUSM.

JIMHAMUYHBIMM 3KpaHHO-3BYKOBBIMU TOCOOMSIMM SIBJISIFOTCSI TPOM3BEACHUSI KUHeMarorpada:
JOKYMEHTAJIbHOTO, XPOHUKAJIBHOTO, MYJIbTHINIMKaUOHHOrO. K 3TON »ke rpymnme OTHOCATCS
HKpPaHHO-3BYKOBBIE CpEACTBAa O0YUEHHUS, ISl IPEAbIBICHNUSI UHPOPMAIMM KOTOPHIX HEOOX0ANMA
KOMIIbIOTEPHAs TEXHUKA.

Texaudeckue cpeacTBa oOydeHus. [Ipw KOMIJIEKCHOM HCIOIB30BAaHUHM CPEJICTB OOYy4YCHUS
HEM30eXEeH BOMPOC O BO3MOXKHOCTH 3aMEHBl OJHOTO TOCOOMs JpyruM, Hampumep
JIEMOHCTPAIIMOHHOTO WJIM Ja0OpaTOPHOTO OIBITA €ro M300pakeHneM Ha skpane. Mudopmarus,
coJiepKaliasicst B 5KpaHHOM TOCOOUH, MPEJCTABISAET COOOH JIMIIb OTPaskeHHE PEeaTbHOr0 MHUpA,
U IIOOTOMY OHa JOO0JDKHA MMCETH OINOpPY B UYBCTBCHHOM OIIBITC O6yanOHII/IXCSI. B IPOTUBHOM
ciydyae  (GopMupyIOTCS HempaBuwiIbHble U (opManbHble 3HaHHA. (OcoOEHHO  OIacHO
(bopMUpOBaHHE MCKAKEHHBIX IPOCTPAHCTBEHHO-BPEMEHHBIX IPEACTABICHUM, IOCKOJIbKY
HKPAHHOE MPOCTPAHCTBO M BpEMsI 3HAYUTEIBHO OTIUYAIOTCS OT PEaJbHOI0 IMPOCTPAHCTBA U
BpEMEHH. DKpaHHOE MOocoOHUe HE MOMKET 3aMEHUTh CO0O0H peanbHbI O0BEKT B MPOLECCE €ro
MO3HAHUS BBUAY TOTO, YTO HE MOXKET OBITh MCTOYHHKOM UYBCTBEHHOI'O OIIbITa O CBOMCTBAX,



CYILIECTBEHHBIX IIPH M3YYEHUU XUMHUU: LIBETE, 3alaXxe, KPUCTAUNINYECKOM CTPOEHUH U T. 1. B To
K€ BpeMs IIPU HAIMYUK Y y4YaIlUXCsl JOCTaTOYHBIX UyBCTBEHHBIX 3HAHUI Ha HEKOTOPBIX 3Tanax
00y4YeHHsI BOCIIPOM3BEICHUE XMMHUYECKOTO OMbITA B 3KPAHHOM IOCOOMH MOKET OBITh Oolsee
11eJ1ecO00pa3HbIM, YEM €r0 IIOBTOPHAsI JEMOHCTPALIHSL.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Tabpuensa O.C. Ilporpamma kypca xumuu st 8-11 kimaccoB 00me00pa3oBaTeIbHBIX
yapexaeHuii. — M.: llpoda;

2. I'abpuensa O.C. Xumust: § kiacc : yueOHHK JUTsi 001e00pa30oBaTeIbHBIX YUIpEKIeHUH. — M.:
Hpoda.

- IONIOJTHUTEJbHAS JIUTEPATypa

1. I'abpuensn O.C. Uzywyaem xumuro B 9 ki1.: aumaktudeckue matepuansl / O.C. ['abpuensH,
T.B. CmupnoBa. — M.: biuk miroc

2. XuMmus: 8 Kjacc: KOHTPOJbHBIE W TpoBepouHble paboThl k yuebnuky O.C. ['abGpuensina
«Xumus. 8 kmace» / O.C. IN'abpuensn, I1.H. bepeskun, A.A. Ymakosa u np. — M. : JIpoda;

3. Tabpuensn O.C., BuckobGoiinukoBa H.II., SmrykoBa A.B. HacronpHas kHMra yuuTens.
Xumus. 8 ki1.: Metoauueckoe mocobue. — M.: Jlpoda;

4. I'abpuensH O.C., Pynos H.H., Tonkynos B.1. Xumuueckuii 3kcriepyMeHT B LIKOJIE. 8 Kilacc.
— M.: lpoda

5. Anxumuk (http://www.alhimik.ru/) - oiuH U3 TydIIuX CAaTOB PyCCKOA3BIYHOTO XUMUYECKOTO
WHTepHeTa OpHEHTUPOBAHHBIN HA YYUTENS U YICHUKA, TIPENOJaBaTelsl U CTY/ICHTA.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

http://www.edu.ru — ®ezaepanbHbie 00pa3oBaTeIbHbIE PECYPCHI IS 00IIEro 00pa3oBanus/
2. https://educont.ru/ - KaTasnor nu¢ppoBoro o0pa3oBareIbHOr0 KOHTCHTA.

3. http://school-collection.edu.ru/ -

Enunast KOJUTCKIIAS (G POBBIX

00pa3oBaTeNbHBIX PeCypCoB. XUMHUS:

1. http://lwww.hemi.nsu.ru/ - OcHOBBI XUMHH. DIIEKTPOHHBIN yICOHHUK.

2. http://hemi.wallst.ru/— O6pa3oBaTenbHbIi CANT IS MIKOJIBHUKOB IO XUMUHN

3. POl

4. https://vos.olimpiada.ru/ - Beepoccuiickas onummnuaza mKkoJI5HUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Perry BITP.
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