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[IporpamMma MO XUMHUM OCHOBHOT'O 00IIero oOpaszoBaHus (yriayOJEHHBIH
YpOBEHB) COCTaBJICHa HAa OCHOBE TPEOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHUsl, MPEACTaBICHHBIX
B ®I'OC OOO, ¢ yueroM (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMmMa mo XuMuM pa3paboTaHa C IIEJIBbI0O OKa3aHUA METOIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[IporpamMma mo xumuM Aa€T TPEACTaBICHHE O IENAX, OOIIel cTpaTeruu
OoOy4eHMs, BOCHHUTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPEJACTBAMU Y4YEOHOIO
npeaMeTa, OIpeessieT 00s3aTelbHOe IPEIMETHOE COIepKaHUE, €ro CTPYKTYpy O
pazgenaMm W TeMaMm, pachpelelieHne 10  KjiaccaM,  PEeKOMEHIYeMYO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XUMHH C  YIETOM  MEXKIPEAMETHBIX |
BHYTPUIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOro Tpollecca, BO3PACTHBIX
ocoOeHHOCTeW oOyuwaromuxcsi. B mporpamme 1O XUMUU  YYUTHIBAIOTCS
BO3MOYKHOCTH y4e€OHOTO MpeaMeTa B peau3aii TPeOOBaHWA K TUIAHUPYEMBIM
JUYHOCTHBIM, METAIlPEAMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOYy4YCHHUS U B
dbopMHpPOBaHUM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEILHON  JIEATEITLHOCTH
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COJep KaHUS.

W3yyenne XuMHM Ha ypOBHE OCHOBHOrOo 00miero obOpa3oBaHUs
OPUEHTUPOBAHO HA OOIIEKYIHTYPHYIO TOATOTOBKY, HEOOXOAUMYIO JIJIsi BRIPAaOOTKH
MHPOBO33PEHUYCCKUX OPUCHTHPOB, PA3BUTHsI WHTEIUICKTYAIbHBIX CIIOCOOHOCTEH W
WHTEPECOB O00ydYarolmuxcs, Ha MPOAOHKEHHUE OOy4YeHHs Ha YpPOBHE CPEIHETrO
o01ero oOpazoBaHusI.

3HaHWE XUMHUHU CIYXKUT OCHOBOW uis (OPMHPOBAHUS MHUPOBO33PCHUS
0Oy4Jaromierocsi, ero MpejCTaBICHUN O MaTEePHATHHOM €IMHCTBE MUPA, BAKHYIO
POJIb UTPAIOT (HOPMHUPYEMBIC XUMHUEH MPEJCTABICHUS O MPEBPAICHUSX SHEPTHHA U
BCIIECTB B MPHUPOJE, O MYyTIX pEHICHUS TI00aIbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUYECKOW, IPOAOBOIBCTBEHHOU
po0sIeM, MpoOIIeMbI IKOJIOTHIECKOM 0€30MMacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXHOCTEM  JJI1  CaMOpa3BUTHS |
dbopMUpOBaHUA  KYJAbTYphl  JIMYHOCTH  oOydalomuxcs, ux oOumei #u
(GyHKIHMOHATIBHOW TPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHPOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOy4JaromMxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOM  y4eOHOU  JIeATEeIbHOCTH,



AKCHEPUMEHTAIBHBIX M HCCJIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX Kak B
MOBCEHEBHOMN JKU3HU, TaK M B MPO(ECCUOHATBHON JEATEILHOCTH, 3HAKOMHUT CO
crienuGUKOW HAy4YHOTO MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI MPEJCTABICHUN O
€IMHCTBE MPUPOJLI U UYEJIOBEKA, SBJSCTCS KIIIOUEBBIM 3TarioM B (HOPMUPOBAHUM
€CTECTBEHHO-HAYYHOU IPaAMOTHOCTH oOyyarommxcs; CIIOCOOCTBYET
(GbOpMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-

Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YETIOBEKY, BHOCUT CBOW BKJaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHbIe HampaBJICHUS B OOYYCHUH XUMHUU OOCCTICUMBAIOTCS CICIH(PUKON
COJIEpKaHMsl TIpeAMETa, KOTOPBIM SIBISETCS TMEJarorMuecky aganTHUPOBAHHBIM
OTPaXCHHUEM OMPEICIICHHOTO dTala Pa3BUTHS XUMHUH.

VYrayOnéHHpI Kype XUMHH OCHOBHOTO OOIIEro oOpa3oBaHUs OPHUEHTHPOBAH
Ha OCBOCHME OOYYArOIIMMHKCS CHCTEMbI ITEPBOHAYAIBHBIX MOHATUM XUMHH, OCHOB
HEOPTaHUYECKOM XUMHUHU, OCHOBOIOJIATAIOIINX MPEJCTABICHUN OO0IEeH XUMUU U
OTJICTBHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa cojepkaHus NporpamMMbl MO0 XUMHUHM C(HOpPMHpPOBAHA HAa OCHOBE
CUCTEMHOTr0 mojaxoja Kk e€ mzydeHuro. CojepKaHHE CKIIAJIbIBACTCS U3 CHUCTEMBI
MOHATHN O XUMHUYECKOM BJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHH O XUMHUYECKOU
peakiuu. O0e 3TH CHUCTEMBl OPTraHM30BaHBI 1O MPUHIMIYY IIOCJIEI0BATEIHHOTO
pPa3BUTHS 3HAHUI HAa OCHOBE TEOPETHYECKHUX MPEICTABICHUN Pa3HOTO YpPOBHS:
aTOMHO-MOJICKYJISIPHOM  TEOPUU  KaK  OCHOBBI ~ BCEr0  €CTECTBO3HAHUS,
[Tepuognueckoro 3akona JI.MI. MennaeneeBa Kak OCHOBHOIO 3aKOHA XHMUU;
Y4eHUS O CTPOGHHH aTroMa M XHUMHYECKOW CBSI3M; MpeIcTaBiIeHUN 00
AIEKTPOJIUTUYECKON TUCCOIMAIIMYU BEILIECTB B PACTBOPAX; 0 XUMUUYECKON KUHETUKE
U TEPMOJUHAMHUKE.

B ocHOBYy TeopeTHuecKuxX 3HAHUM TMOJOKEHBI AMITUPUUYECKH TOJyYCHHBIC
dakTel. TeopeTnyueckue 3HAHUS PA3BUBAIOTCS TOCIEI0OBATEIHBHO OT OJTHOTO YPOBHS
K JpyroMy U OO0eCrmeYuBalOT OOYYarOIIMMCS BO3MOXKHOCTH OOBSICHATH U
MPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M OOJIACTH MPAKTUYECKOTO MPUMEHECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME  coJepKaHUS  MPOTpaMMbl IO  XUMHU  TPOUCXOIUT  C
WCIOJB30BaHMEM 3HAHUM M3 paHee M3YYEHHBIX Y4EOHBIX MPEIMETOB:
OKpYXaromud Mup, Oumosorus, (usmka, maTremMaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma OCHOBHOTO O0OIIEro 0oOpa3oBaHUsA MO XUMUHU (YyriTyOJIEHHBIN
YpPOBEHb) OpPHEHTHpPOBAHA Ha CoOXpaHeHHWE (YHIAMEHTAIBHOTO XapakTepa
oOpazoBaHus, crnenupukn ydeOHOro TmpeaMera M O0OecCHeYeHHEe YCIEIIHOTO
oOydyeHHsT Ha CJEAYIIIEM YpOBHE o0Opa3oBaHus. B mporpamMmme 1o XUMHH



peayin3yeTcsl pa3BUBAIOLIAs U MPaKTHUYECKas HAIPaBJICHHOCTb OOYYEHHs] XHMHUH,
mudpdepennmanus  o0ydeHHs,  BKIOYaom@as  MOpoQWIbHYI0  MOATOTOBKY
oOyyaromuxcss M MOCIEAYIOIIEe CaMOONpPEIEICHUE B BbIOOpPE HAampaBICHUS
oOydeHus B Ipo(PUIBHBIX KiIaccax.

YrinyOnéHHoe W3ydeHME XHMHUM  CHOCOOCTBYET  pealu3alud  3ajad
po(heCCHOHATIBHON OPUEHTALMU U HAPaBJICHO Ha MIPEIOCTABICHNE BO3MOKHOCTH
KXIOMY OO0ydYaroniemMycsi MpOsSBHUTh CBOM HMHTEIUIEKTYaldbHbIE U TBOPUYECKHE
CIIOCOOHOCTH TIpM  M3yYEHWH Yy4eOHOTO TMpeaMeTa, HeOoOXOAWMBIC IS
IPOAODKEHNs 00pa30BaHus U JajdbHENILIEH TPYI0BOU AEATEIBHOCTH.

[Iporpamma 1o xumuM (YrIyOnE€HHBIA YpOBEHb) MpEJHA3HAUYEHA JUIS
UCIIOJIb30BaHUsl B 00pa30BaTeNIbHBIX OpPraHMU3alMsaX, PEATU3YIOIIMX MPOrpaMMBbI
nuddepentiupoBanHoro (yriayos€HHOTo, NPO(UIBHOT0) HU3YYEHHUSI OTACIbHBIX
y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl.

OOpasoBaTenbHble (PYHKIUM XWMHH, U3y4aeMOW Ha yIiyOJIEGHHOM YpPOBHE,
peanu3yrloTcs B npouecce GopMUpPOBaHUS 3HAHUN OCHOB XMMHUYECKOW HAyKU Kak
00J1acTH COBPEMEHHOT0 E€CTECTBO3HAHMs, 00JAaCTU MPAKTHUUYECKON NeATEIbHOCTH
YeJl0BeKa M OJHOTO M3 KOMIIOHEHTOB MMPOBOM KyJIbTYphl. 3ajada y4eOHOTro
npeaMeTa COCTOUT B (DOPMHUPOBAHUH CHCTEMbl XMMHUYECKUX 3HAHWUN — BayKHEHIIINX
(aKTOB, MOHATUIA, 3aKOHOB ¥ TEOPETUUYECKUX MOJIOKEHUH, TOCTYIHBIX 0000IIEHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B MPUOOLIEHHMH K HAay4YHBIM
MEeToJaM TO3HaHWsI TPU U3YYEHHH BEUIECTB M XUMHUYECKHUX peakui,
(GbopMUPOBAHNY U PA3BUTHH MMO3HABATEIHHBIX YMEHUHN U CIIOCOOOB JIEATEIHLHOCTH U
UX TPUMEHEHHH B Yy4yeOHO-TIO3HABAaTEIbHOM U y4yeOHO-HCCIIEOBATEIbCKON
JeSITEJIbBHOCTH, OCBOCHHM NpaBHJl Oe30macHoro oOpallleHusi C BEIIECTBAMU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHuss XMMHUH OTPa)KatoT HAMPABICHHOCTh OOYyUEHUsI Ha pa3BUTHE U
camMOpa3BUTHUE JIMYHOCTHU, (OPMUPOBaHUE €€ UHTEIIEKTa U O0IIeH KyJIbTYpBHI.

N3ydeHne XMMHUM HAaIIPaBJIEHO HA JOCTHKEHHE CICAYIOIINX LEJIeH:

dbopMUpOBaHHE HMHTEJUIEKTYaJlbHO PpAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOATEIBHOMY INPUHATHIO DPELICHU,
CIIOCOOHON  amanmTUpoBaThCsl K  OBICTPO MEHSIOIIUMCSL  YCIIOBUSIM  JKU3HH,
dbopMUpOBaHHE CHUCTEMBl XWMHUYECKHMX 3HAHWH KaK KOMIIOHEHTa E€CTECTBEHHO-
HAyYHOM KapTHHBI MHpa, KaK OCHOBBI JJIsi MOHUMAaHHUs XMMHYECKOH CTOPOHBI
SIBJICHUH OKPY’KaIOILIEro MUPA, OCBOCHHUE SI3bIKA HAYKH;

npuoOIeHne OO0yJalomuxcs K CaMOCTOSTENbHON IO3HABATEIBHOU U
UCCIIEIOBATENIbCKOM  JEATENIbHOCTH, K  HAy4yHbIM  METOJaM  IIO3HaHuS,
(opMUpOBaHWE MOTUBALIMM M PA3BUTUE CIIOCOOHOCTEM K H3Y4YEHHIO XUMUH;
(¢opMupoBaHue o0LIEH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B



TOM 4YHCJI€ YMEHHH OOBSCHATHP M OLIEHWBATH SIBICHUS OKPYKAIOIIETO MHpA,
UCTIONB3YSl 3HAHUS U OMBIT, MOJYYCHHBIC NMPHU U3YYCHUH XUMUU, MPUMEHATH UX
IpU pEelIeHUU MpoOJeM B IOBCEIHEBHOW >KM3HM M TPYAOBOU JIE€ATEIHLHOCTH;
pa3BUTHE y 00yUYalOMIMXCA UHTEpeca K U3YUCHUIO XUMHUU U cepam AesITeIbHOCTH,
CBSI3AHHBIM C XUMHEH, MOTHBALUA K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO
npoduias W HaANpPaBIEHHOCTH JalbHEWIIEro OOy4YeHHUs; OCO3HaHWE IEHHOCTH
XUMUYECKUX 3HAHUN B KU3HM YEJIOBEKA, IMOBBIINICHHE YPOBHSA HKOJOTHYECKOM
KyJbTYphl, HENpUATHE ICHCTBUN, NPUHOCAIIMX BpEl OKpYXKalIlIeH cpene U
3IOPOBBIO  JIIOJIeH; TpuoOpeTeHre OOydYalomMMUCA OIbITa CaMOIIO3HAHUS,
KITIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETCHIIHM), HEOOXOMUMBIX JUIS Pa3IuIHBIX
BUJIOB JICATEIBHOCTH.

Ha u3ydenne yueOHoro mpeamera «Xumus» orBoautcs no 102 vaca B 8 u 9
KJjaccax (3 yaca B HeJIEJI0), TO €CTh | yac B HEJENIO 3a CUET 00s3aTeNbHON YacTH
OOIT OO0 u 2 yaca 3a cuér wactu OOIl OOO, popmupyemor yyacTHUKAMHU
oOpazoBaTenbHbIX OTHOLIEHUH. Beero 204 yaca 3a 1Ba rojga oOydeHusl.

COAEPKAHUE OBYUEHMUSA
8 KUIACC

HepBOHa‘-IaJIBHLIe XUMHYECCKHEC IIOHATHUA

XuMHsl — BaKHasi 00JIaCTh €CTECTBO3HAHUS W MPAKTUYECKON JESATEIHHOCTH
yenoBeka. [Ipeamer xumun. Ponb xuMmuu B ku3HU uesioBeka. KpaTkue cBeneHus
00 UCTOPUU BO3HWKHOBEHHUSI M PA3BUTHSI XUMUU. XUMHUS B CUCTEME Hayk. Tena u
BeniecTBa. GU3NYECKNE U XUMUYECKHE CBOMCTBA BEIIECTB. ATpEraTHbIE COCTOSHUS
BelECTB. [IOHATHE O TEOPETHUECKUX M SMIMPUYECKUX METOJAX NO3HAHUS B
€CTECTBEHHBIX Haykax. [IpeacraBieHus 0 HaAydyHOM MO3HAHWU HA 3MIIUPUYECKOM
ypOBHE: HaOJIIOJICHUE, W3MEpPEHUE, DKCIIEPUMEHT, MOJCIUPOBAHUE, BBHIYUCIICHUE.
[IpencraBineHuss 0 HAyYHOM IMO3HAHUM HA TEOPETUYECKOM YPOBHE:

HayuyHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xumMuu. UCTOYHUKN XUMUYECKON HH(POpMAITIH.

[Tonsitue o Meromax pabOTHI ¢ xuMHUYecKUMH BemecTBamu. OOopymoBaHue
HIKOJIbHOW XUMHUYecKor saboparopuu. I[lpaBuna OezomacHoro oOpaiieHus c
BEILECTBAMHU U JJAOOPATOPHBIM 000PYAOBaHUEM.



Yuctele BemecTtBa U cMmecu. [Ipupoaneie cMecu: BO3MyX, NPUPOIHBIN ras,
He(Th, TPUPOIHBIC BOJBI, TOPHBIC MTOPOJLI U MUHEPABL. [IOHITHE O TOMOTEHHBIX
U TeTepOTreHHbIX cMecsX. CocoObl pazaenenus cmeceil. OuncTka BEIIeCTB.

BemectBa u XuMHUYeCKHEe peakiuu. ATOMBI U MOJEKYJIbl. XHUMHUYECKHUE
aneMeHTbl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpoCThie M CIIOKHBIE BEIIECTBA.
Meranmnel U HeMmeTauibl. BeliecTBa MOJEKYISIPHOTO W HEMOJEKYISPHOTO
CTPOEHHUS.

Xumuueckas hopmysa. BaareHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BenlecTB. OrmnpeneneHrue BaJIGHTHOCTH 3JIEMEHTOB 10
dopmynam OWHapHBIX COEOUHEHUHM M cocTaBieHuEe (opmysl OHHAPHBIX
COCIMHEHUN TI0 BAJICHTHOCTH »3JeMEHTOB. (OTHOCUTENIbHAs aTOMHAs Macca.
OtHOcUTENBHAS MOJIEKYJISIpHAst Macca. MaccoBasi 10l XUMUYECKOTO JJIEMEHTa B
coenuHennd. Haxoxnenue npocreinieil (popMysbl BEIIECTBA 10 MACCOBBIM JOJISIM
DJIEMEHTOB.

KommuecTBo BemectBa. Monbs. MoisipHast macca. B3auMOCBsI3b KOIMYECTBA,
MacChl M 4YHCJa CTPYKTYpHBIX €IWHUIl BelecTBa. PacyeTsl mo Qopmyiiam
XUMUYECKUX CcoeAuHeHu. MolgipHas Macca cMecH BellecTB. MoubHast 107
XUMHUUYECKOTO JJIeMEHTa B coenuHeHuu. Haxoknenue mnpocteiieit Ghopmyibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

du3nyecKue U XUMUYECKUE SIBICHUS. XUMUYECKasi peakiusi U e MpU3HaKH.
VYciioBust MPOTEKAHUSI XUMUYECKUX PEAKIMK. 3aKOH COXPAaHEHHSI MACChI BEIIECTB.
ATtoMmHO-MoneKyisipHas Teopusi. JXusHp u nedarensHocTh M.B. JlomoHOCOBa.
XuMu4eckue ypaBHEHHS. TUIBI XUMUYECKUX PEaKLHil (COeAUHEHUS], Pa3JIOAKEHUS,
3amenieHus, ooMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHUSIM.

OKCIIEpUMEHTAIbHOE M3Y4YEHHWE BEUIECTB M SIBJICHHM. 3HAKOMCTBO C
XUMHUUYECKON TMOCyA0M, C TMpaBwiaMu padOThl B JIa0OpaTOpUM U MpHUEMaMU
oOpamenusi ¢ JabopaTopHbIM oOopymoBaHueMm. M3ydeHne U  ONHCAaHHE
(bU3MYEeCKUX CBOWCTB OOpa3IOB HEOPTaHMYECKUX BEIIECTB — METAUIOB U
HeMmeTauioB. HaOmonenue Qusnueckux (IJIaBJICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKe, KUIIEHHE M KOHJEHCAIMS BOJIbI) U XUMHYECKUX
(ropeHue cBeud, NPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBUE COJAbI WIIU
MeJlla C COJITHOW KHCIOTOM) siBaeHWM. O3HaKOMJICHHE ¢ oOpasllaMu BEIIeCTB
KojmyectBoM 1 Monb. HabGnrogeHue U onucaHue NPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakluil (pa3yiokeHUe caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C
xjopugoM Oapusi, ToilyuyeHHe U pasnoxkeHue ruapokcuaa wmeau (Il) npu
HarpeBaHWM, B3aUMOJIEUCTBUE keje3a ¢ pactBopoMm coiu menu (ll). M3ydenue
CIOCOOOB  pazfesieHusi cMmeced (C  TMOMOINbI0 MarHuTa, (UIBTPOBAHHUE,
BbINIApUBAHUE, TUCTUIIIALMS, XpomaTorpadus), MPOBEACHUE OUUCTKU MOBAPEHHOM



conu. Habmronenrue u onucaHue OMBITOB, WUTIOCTPUPYIOIIUX 3aKOH COXpPaHEHHs
MAacCCBhl.
Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

[IpencraBnenust o razax. Bosmyx — cmech razoB. CocTaB Bo3ayxa. 3aKkoH
ABoragpo. Monsipablii  00b€M ra3oB. OTHOCHUTENbHAs IUIOTHOCTh Ta3o0B.
OnpeneneHne OTHOCUTEIBHON MOJIEKYJISIPHONM MAacChl Ta3000pa3HOTo BEIIECTBA O
U3BECTHOM OTHOCHTENBbHON MI0THOCTH. OOBEMHBIE OTHOIICHHUS Ta30B IMIPH
XUMHUYECKUX PEAKIIHSIX.

Kucnopon — smeMeHT u mpocroe BemecTBo. HaxoxkaeHue kuciopona B
npupoze, pu3nyeckue 1 XMMHUYECKUE CBOMCTBA (PEaKLMU TOPEHUSI U OKUCIICHUS).
[Iponecchr okucneHust B kuBou mpupone. Oxcunpl. lIpumenenne kucmopona.
Crioco0bl MoTy4YeHHs] KUCI0po/ia B 1ab0opaTOpuu U npombliiuieHHocTU. [loHsTHE O
karamu3arope. Kpyrosopor kucnopoma B mnpupoae. O30H — aoTpomnHas
Momudukanus kuciaopoaa. (O30HOBBIM CJIOM, €ro 3HAYCHHE ISl KUBBIX
OpraHn3MoB. PaspylieHre 030HOBOTO CJOSL.

TennoBolr 3(DPEeKT XUMUYECKON peaKUuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- U SHAOTEPMUYECKUE peakiuu. TormnmBo. Mcnonb30BaHue yriisi © METaHa B
KauyecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapHukoBoM 3 dexre.

Bopopon — nsnemenT u mpoctoe BemecTtBo. Haxoxnenume Bogopoma B
npupone, (usMueckue MW XUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CHOCOOBI
nonyuyeHus. [lonstue o kucnorax u comnsax. Mcnonbs3oBanue Bonopoaa B Ka4eCTBE
TOILJIUBA.

Bona. ®@usnueckne cpoiicTBa BoAbl. Bojma kak pactBopurenb. PacTBOpBL
HacellieHHbIE W HEHACBIIIEHHBIE pPAacTBOpPHI. PacTBOpHUMOCTH BEMIECTB B BOJIE.
®dakTophl, BIUAIOIIME HA PACTBOPUMOCTH TBEPABIX U Tra3000pa3HbIX BEIIECTB.
CriocoObl BhIpaXKE€HHUSI KOHIIEHTpAIlMM PacTBOPOB: MAacCOBasi J10Jii paCTBOPEHHOTO
BEILIECTBA, MOJIAPHAs KOHIEHTpauusa. Ponb pacTBOpoB B NPUPOAE M B JKHU3HU
YEJI0BEKA.

XuMuueckne CcBOWCTBA BOnbl. llonarme 00 ocHoBaHusx. IloHsathe 00
MHAMKaTopax. KpyroBopoT BoAbl B MHpupone. 3arps3HEHHE INPUPOIAHBIX BOJ.
OxpaHa 1 OYUCTKA NPUPOIHBIX BOI.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Oxcupawl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpasyronue (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHBIE) W
HecoseoOpazyomue. MexayHapoaHass HOMEHKJIATypa OKCHIOB. TpHBHANIbHBIC
Ha3BaHMs OKCUAOB. PU3MYECKHE U XAPAKTEPHbIE XUMUYECKHE CBOMCTBA OKCUIOB
(B3auMOJeHCTBHE C BOAOW, C KUCIOTAMH U OCHOBAaHUSAMHM, C JPYTUMU OKCHUIIAMU).
[lony4yeHne OKCHUIOB.



[ToHsiTHE O THUAPOKCUAAX — OCHOBAHUSAX M KHUCIOPOACOJAEPKAIINUX KHCIOTaX.
Kucnotel. Knaccudpukanusa kucnmor. MexayHaponHas HOMEHKIATypa H
TPUBHAJIbHBbIE Ha3BaHUsA KUCIOT. DU3NYECKUE U XUMUYECKHE CBOWCTBA KHCIIOT
(B3aUMOJICHCTBUE C METAJJIaMHU, C OKCHIaMH METaJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MetamuioB H.H. bekerosa. Ilomyuenwne kucimor. Kucnorsr B
PUPOJE, MPUMEHEHHE BAXKHEUIIINX KUACIIOT.

OcHoBanus. Krnaccupukanuss OCHOBaHMN: IIEJIOYM W HEPACTBOPUMBIE
OCHOBaHMsI. MeXayHapo/Hasi HOMEHKIJIaTypa OCHOBaHUM. TpuBHAIbHBIE HA3BAHUS
ocHoBanuii. lllenoun, ux cBoiicTBa (B3aMMOJIEHCTBHE C KHCIOTHBIMH OKCHIAMH,
KHUCJIOTaMU U COJIAIMH) M CHOcoObI MosiydeHus. HepacTBopuMble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEUCTBUE C KUCIOTAMH) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 am@poTepHBIX TUAPOKCHAAX (HA MpUMEpPEe TUIPOKCUAOB ILIMHKA H
AIIFOMMHMS): XUMHUYECKHUE CBOICTBA (B3aMMOJEHCTBUE C KMCIOTaMU U IIEJI0YaMH)
Y TIOJIy4YEHHE.

Comu  (cpenHue, KHUCIble, OCHOBHbBIE, JIBOMHBIE). MexayHapoIHas
HOMEHKJIATypa cojed. TpuBuanpHble Ha3BaHuA cojed. Pusnyeckue u
XapakTepHbIE XMMHYECKHE CBOWCTBA HAa IpuMepe cpenHux coien. llomydyenue
COJIEH.

['eHeTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

DKCNEePUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

KOJIMYECTBEHHOE  ONPEIEICHUE COAEP)KaHHUS KHUCIOpPOJa B  BO3AYXE;

NOJIyYeHHe, COOMpaHue, paclio3HABAaHUE M U3YYEHHE CBOICTB KHCIIOPOJA;

HaO0JII0ICHUE B3aUMOJEHCTBUS BEILIECTB C KUCIOPOJOM U YCIOBHUI
BO3HMKHOBEHUS U MPEKPALIEHUsI TOPEHUS; O3HAKOMJIEHHE C 00pa3aMu OKCUJIOB U

OINKCaHUE MX CBOMCTB; MOJy4YeHHE, COOMpPAHUE, PACIIO3HABAHUE U U3yUYCHHE

CBOWCTB BOJOpOJa
(ropenme); B3aumojeiicTBue Bomopona ¢ okcuaom wmeau (I1); wmcciaemoBanue

0COOCHHOCTEN PacTBOPEHUS BEIIECTB C PA3IUYHON
pPacTBOPUMOCTBIO; IPHUIOTOBJIIEHHE PACTBOPOB C ONPEIAECIEHHOW MAacCOBOW A0JEH

PacTBOPEHHOIO
BEILECTBA; OPUTOTOBJIEHHE  PACTBOPOB C  ONPEACICHHOW  MOJISIPHOU

KOHIICHTpaIUen
PacTBOPEHHOI'O BEIECTBA; B3aUMOJCHCTBUE BOJBI C METAUIaMH (HATpUEM U

KaJIbLIUEM);  OIpPEJEJICHHE PAcCTBOPOB KHUCIOT M WIEJOYEH € MOMOIIBIO

WHJIMKaTOPOB; UCCJIeIOBaHUE O0O0pa3llOB HEOPraHMYECKUX  BEIIECTB

pa3lIMYHBIX KJIAacCOB;  M3ydeHue B3aumojneiictBus oxcupa meau (1) c

pPacTBOPOM CEPHOM KUCIIOTHI,



KUCJIOT C METAJUIAMH, PEAKUUMKAd HEUTpaau3aluH; IOJYy4YEeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHUE OJHOTO METaJIa

JIPYyTUM W3 pacTBOpa COJM; B3aWUMOJCHCTBUE THJIPOKCHUIA LIMHKA C PacTBOpPaMHU
KUCJIOT W IIEJIOYEH;  PEIICHWE OKCIECPUMEHTAIBHBIX 3a4a4 [0 TEME
«OCHOBHBIE KJIaCChI

HEOPTraHUYECKUX COCIUHEHHIN.
IHepuoanueckuii 3akoH u Ilepuoanyeckasi cucreMa XUuMHYECKUX

jemenToB /I. U. MenaesieeBa

Crpoenne atoMoB. XuUMHUYECKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkuuu.

[lepBble MONBITKM KJIAaCCU(PUKALUU XUMHUECKHX 3JeMEHTOB. [loHsATHE O
rpynmnax (CeMencTBax) CXOAHBIX 3JIEMEHTOB: IIEJIOYHBIX U LIEIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, WHEpTHhIX (OJaropoJHbIX) Ta3aX. DJEMEHThI, KOTOpHIE
00pa3zyroT aM(oTepHbIe OKCUBI U TUIPOKCHUIBI.

[lepnognueckuit 3aKOH. OTtkpsblITHE Ilepnoanueckoro 3aKOHa.
[lepuonnueckass cucrema xumuueckux odnemeHtoB [, WM. Menneneesa.
KopoTtkonepruonnas u anuHHOnepuogHas (opmbl Tabmuusl «Ilepuogunueckas
cuctema xumuueckux snemeHToB . Y. Menneneesa». [lepuoast u rpynmst (A- u
b-rpymier).

Crpoenne aromoB. CocraB aroMHbIX snep. M3oromsl. PagmoakTHBHOCTS.
DNEeKTpOHBIL. DJNEKTPOHHAsI OpOUTaNb. DJHEPreTHYECKHE YPOBHU M TOIYPOBHH
aToma: S-, p-, d-opOuranm. DIIEKTPOHHBIE KOH(UTyparmu u
aleKTpoHHOTpaduyeckue (HopMysbl aTOMOB. PUBNYECKUN CMBICT MOPSAIKOBOTO
HOMEpA, HOMEpa Mepuoia v Irpynnsl neMeHTa. CTpOoeHHUE SJIEKTPOHHBIX 000J0UeK
aToMOB mepBbIX 20 xmMmuueckux snemeHToB llepmommueckon cucremsl [ .
MeHnpneneeBa: pacrpefeneHue DJJIEKTPOHOB IO  JHEPreTHUYECKMM  YPOBHSIM,
noAypOBHAM U opouTasisaM. Ouszndeckuit cmbici [lepruonanyueckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHHs paahyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TIpyNImaM H IEpUOAAM.
N3MmeHeHrne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMHUYECKUX DJIEMEHTOB B
nepyuoAax M rpynnax. XapakTepUCTHKAa XWMHYECKOTO DJJIEMEHTAa 10 €ro
nonoxeHuto B [lepuognueckon cucreme /. 1. Menaeneena.

3nauenue [lepuoanmyeckoro 3akoHa u [leprnonueckor CUCTEMbI XUMHUYECKUX
AJIEMEHTOB Ul pa3BUTHs Haykn MU npaktuku. . M. MenneneeB — ydeHbli u
IrpakIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX JJIEMEHTOB. XUMHUYECKasi CBS3b.
Buapl XMMHUYECKOW CBS3M: KOBAJEHTHAs MOJSIPHAsT CBs3b, KOBAJIECHTHAs
HEIOJISIpHAsA CBSI3b, MOHHAs CBS3b. MexXaHu3Mbl 00pa30BaHHUS KOBAJEHTHOU H



MOHHOHM CBsI3U. DJEKTPOHHBIE M CTPYKTypHbIe (popmysbl BemiecTB. KaTtnonsl u
aHUOHBI.

Kpucramnuueckue u amopgHble BemIecTBa. THMBI KPHUCTAUIMYECKUX
peIIeTOK: MOHHAs, aTOMHAsI, MOJIEKYJIIpHAs ¥ UX XapaKTEPUCTUKH.

Crenenb okuciienus. OnpezesneHne cTerneHed OKUCIEeHUs aTOMOB B OMHAPHBIX

COCIMHECHMUSIX. OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE PEaKIIUU.

[Ipotiecchl okucaeHUs U BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

CocrapiieHre ypaBHEHUHN MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U

paccTaHOBKA B HUX KOX((PHUIIMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca.

DKCnepruMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHUI: 03HAKOMJIEHUE C 00pa3laMu

METaJIOB ¥ HEMETAJUIOB; MOJEIMPOBAHUE CTPOCHUS MOJIEKYJI IIPU MTOMOILN

PHUCYHKOB, MOJICJIEH,

AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII; TMPOBEICHHUE OIBITOB, MILTIOCTPUPYIOIINX

OpPUMEPBl  OKUCIUTEIbHOBOCCTAHOBUTENBHBIX  peakuuil (FOpeHHe, peaKIuu
Pa3IoXKEHUs!, COeAMHEHNU).

MesxknpeaMeTHble CBA3H

Peanmnszanuss MEXNpeIMETHBIX CBSI3€M NpPH HM3YYEHMHM XUMHM B 8 Kiacce
OCYUIECTBJISIETCS. 4epe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHSITUMN, TaK U MOHATHH, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HayKax.

OO0111e ecTeCTBEHHO-HAYYHBIE MOHATHUS: SIBJIEHUE (TPOIIECC), HAYUHBIN (axT,
TUIIOTE3a, TEOPHsl, 3aKOH, aHAIW3, CUHTE3, KiIacCU(pUKalus, MNEpUOJUYHOCTD,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEITb.

®dusuka: sBIEHUA TNPUPOAbI, (U3HUECKHUE SIBJICHUS, BEILIECTBO, TEJO,
dbusznyeckue BeIMYMHBI, EAWHMIBI H3MEpeHus, oOBEM, Macca, arperatHble
COCTOSIHUE BEILECTBAa, AaTOM, OJJIEKTPOH, MIPOTOH, HEHUTPOH, HWOH, MOJIEKya,
CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX) TEJ, HJIEKTPUUECCKHIL
3apsij, KOJMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocuHTe3, MIPOIIECCH OOMEHA BEIIECTB.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAITbI, TOPHBIE TTOPOIbI, MTOJIC3HBIC
UCKOTIaeMble, TOIUIMBO, BOJIHbIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOJCTBO, XUMUIECKUE TEXHOJOTHH, CHIPHE,
KOHCTPYKLMOHHbBIE MaTepUabI.

9 KIIACC

BemecTBo U XUMHYECKasl peaKkiust
[ToBTOpeHne W yriyOlieHWe 3HAHWK OCHOBHBIX pa3felioB Kypca 8 Kiacca.
Crpoenue artomoB. CBOiICTBA aTOMOB  XMUMHUYECKMX  DJIEMEHTOB, HUX



KOJIMYECTBEHHBIE U KAueCTBEHHbIE XapaKTEPUCTHKU (pamuyc,
IIEKTPOOTPULIATEIBHOCTD, DHEPrus VOHM3ALIUHN). ITocenoBarenbHOCTD
3aIlOJIHEHUSI DJIEKTPOHHBIX OpOUTAIE aTOMOB MaJlblX MepuooB. OCOOEHHOCTH
3allOJIHEHUSI ~ JIEKTPOHHBIX  OopOuTaneil  aToMoB  OOJBIIMX  MEPUOJIOB.
[lepuonnyeckas cucTeMa XUMHUYECKHX 3JEMEHTOB B CBETE IMPEACTaBICHUN O
ctpoeHnn artoMa. CTemneHb OKHUCIEHUS M BaJeHTHOCTb. IIpencraBienue o
HNEPUOANYECKOM 3aBHCHUMOCTH CBOICTB XUMHUYECKUX AJIEMEHTOB
(37EKTPOOTPULIATENIBHOCTD, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOWMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpIOM, JKUIKOM U Ta3000pa3HOM
COCTOSIHUMA. BuIbl XHUMHYECKOW CBSI3M: HOHHAs, KOBAJECHTHAs (HEMOJspHas,
noJyisipHas); OOMEHHBIH M JOHOPHO-aKLENTOPHBI MEXaHU3M O00pa30BaHUs
KOBAJICHTHOM CBSI3H.

MexMmoleKkysipHble  B3aUMOJICHCTBUA (BOJOpOAHAsl CBsI3b, CUJIBI BaH-
nepBaanbca). Tumbl  KpUCTANIMYECKUX  PEIIETOK — aTOMHAas, HOHHAafi,
MeTaJJTM4YecKasi, MOJICKYJIIpHasT — U OCOOCHHOCTH WX CTPOCHHs. 3aBHUCUMOCTH
CBOICTB BEIIECTBA OT TUIA KPUCTALIMYECKOU PEIIETKH U BUJIa XUMUYECKOMN CBSI3H.

OCHOBHBIE  3aKOHOMEPHOCTH  MNPOTEKAHHS  XUMHYECKHX  PEAKIH.
Knaccudukanys XuMAYECKUX peakluid MO pa3IudHbIM MPU3HAKaM (M0 YUCTY |
COCTaBy YYaCTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIIoBOMY 3(dekty, o
W3MEHEHUIO CTEMEeHEW OKHUCJICHUS XMMHUYECKUX AJIEMEHTOB, M0 OOpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO Pearupyrolux BEIeCTB).

DJIEMEHTbl ~XUMHYECKOW TEPMOJUHAMUKHA. ODHEPreTUKAa XHUMHYECKUX
peakiuii. TerioBoil A3ppeKkT XUMHUUECKON peakiuu. DK30- U IHAOTCPMHUUYECKUE
peakiuu, TEePMOXMMUYECKUE YpaBHEHMs. 3akoH l'ecca W €ro CleICTBUSL.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.

[loHaTHE O CKOPOCTH XUMHUYECKOW peakiuu. 3aKOH JEHCTBYIOIIUX Macc.
@DakTOphl, BAUSIONIME HA CKOPOCTh XMMHUYECKOW pPEAKIMU. DHEPrusl aKTUBAIUU.
[Tonsitue o katanuze. epmentol. UTHrUOUTOPEI.

[Tonsitue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUECKUX peakiusax. [lonstue o
XMMHUYECKOM paBHoBecuu, npuHuun Jle Illarense. VYcioBus cMelieHus
XAMHUYECKOTO paBHOBecHUs. DakTOphl, BIUSIOMIME HA COCTOSIHUE XHUMHUYECKOIO
paBHOBecus. [IporHo3upoBaHme  BO3MOXHOCTH  NPOTEKAHUS  XUMHYECKHX
MpEeBpallleHU B Pa3IUYHbIX YCIOBUAX HAa OCHOBE MPEACTaBICHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOU KUHETUKU U TEPMOJIUHAMHUKH.

OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC pE€aKnuu. OKMCIIUTENIBHO-

BOCCTAaHOBUTEIBHBIE CBOMCTBA XMMHUUYECKUX OJICMCHTOB, 3aBUCUMOCTBH OT CTCIICHH
OKHCJICHUSA. BaXHble OKHCIMTEIN U BOCCTAaHOBUTEIU. HepMaHraHaT KaJlusa



(xapaktepuctuka). CocTaBiI€HUE YpPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCMOJIb30BaHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

DNEeKTpOJIUTUYECKAsT JAMCCOUMALNs. XUMUYECKHE pPEaKkIMu B pacTBOpax.
Teopus anekTponuTUUecKol nucconnanuu. PacTBopenne kak (GU3MKOXUMUYECKHI
npouecc. IloHatne o rHUAparax W KpPUCTALUIOTUApAaTax. OJIEKTPOJIUTHI U
HEAJIEKTPOIUThl. KarhoHbl, aHWMOHBL. MexaHU3M [HUCCOLMAIMU BEUIECTB C
pa3INYHBIM BHUJOM XHUMHUYECKON CBsi3u. CHIIbHbIE W CJ1a0ble AJIEKTPOJIUTHI.
CreneHp nucconuanuy, KOHCTaHTa auccouuannu. IoHHOE MpOM3BENEHHUE BOJBI.
Bonoponsslii  mokazarenb. MHIUKATOpbL. DJIEKTPOJUTHYECKAS JIUCCOLUALIMS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuny moHHOTrO 0OMEHa. Y CI0BHs MPOTEKAHUS PEAaKIMi HOHHOTO OOMEHA.
MonexkynspHble, TOJHBIE U COKPALLICHHBIE HOHHBIE YpaBHEHUS peakuuid. CBOKCTBa
KHUCJIOT, OCHOBAaHUU W COJIEM B CBETE MPEJCTABICHUN OO0 3JIEKTPOJIUTHUECKOMN
nuccounanvv. KauecTBeHHbIE peakliui Ha HOHBI.

['mpaposm3 coseii. IoHHBIE ypaBHEHHS THAPOJIM3A COJIEN. XapaKTep Cpenbl B
BOJHBIX pacTBOPAxX COJIEH.

OKCIIEpUMEHTAIBHOE W3YYEHHE BEIIECTB M SBJICHUM: O3HAKOMIICHHE C
MOJEISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAIIOB U
HeMeTauioB (rpadura ¥ anMasza), CIOXKHBIX BEIIECTB (XJOpuja HaTpHs);
MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEaKIIMK OT BO3AECHCTBUS

pa3nUYHBIX (PAaKTOPOB; OIBITHI, MJUTFOCTPUPYIOIINE OOPATUMOCTh XUMHUYECKHUX
peakuuii; ucciieOBaHKE IEKTPOINPOBOJHOCTH PACTBOPOB, IIpoLecca
JAMCCOLUALIIH
KHCJIOT, IIEJIoYell M COJIel; MPOBEIEHUE OIBITOB, WLTIOCTPUPYIOMINUX NpPU3HAKU
MIPOTEKAHMS PEAKLINIA
MOHHOTO OOMeHa (0Opa3oBaHHME OCajJKa, BbIJEJIEHUE raza, oOpa3oBaHUE BOJIbI);
IpUMEHEHUE UHANKATOPOB (JIakMyca, METHIIOpaHxa U (heHondTanenHa) s
OTIpe/IeTICHUS XapaKTepa CPebl B paCTBOpPaX KUCIOT, OCHOBAHUH M COJICIA;
IpPOBEJCHHUE OTBITOB,  WJUTIOCTPUPYIOIINX TIPUMEPHI
OKHUCJIUTEITFHOBOCCTAHOBUTEIIHHBIX peakinii (TopeHne, peakinu
pa3IoXKeHUs], COEIMHEHNS); pacliO3HaBaHUE HEOPTaHUYECKUX BEIIECTB C
MOMOUIbIO0 KaYeCTBEHHBIX
pEaKUHil HA UOHBIL;

PCHICHUEC  OKCICPHMMCHTAJIBHBIX  3aJjad 110  TEMaM: «OKHCIUTENIBHO-

BOCCTaHOBHUTCIBHBIC PCaKLun», ((FI/I,Z[I)OJII/IS COJI€I>’I>>,
((9JI€KTpOJ'II/ITI/I‘IeCKaH AUCConuralys».



HemeTasibl 4 MX coeIMHEHU S

OOmrast xapakTepucTuka HeMeTaIoB. (OCOOEHHOCTH CTPOSHUS aTOMOB
XUMUYECKUX AJIIEMEHTOB, MIPOCTBIX BEILIECTB, AJUIOTPOTIUSL.
OKHUCIUTETPHOBOCCTAHOBUTENIBHBIE ~ CBOKMCTBA  HeMeTauioB.  (CpaBHUTENbHAS
XapaKkTepUCTUKA COSMHEHUN HEMETAIIJIOB.

O6mast xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIC cTeneHn okucieHus. CTpoeHue U (U3MYECKUE CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEpPEe  XJopa
(B3auMOJEHCTBHE C  METaJllaMd, HEMeTaUlaMd, BOJOW,  IIeJo4YaMu).
XmopoBonopon. ConsiHast  KUCJIOTAa, XUMHYECKHME CBOWCTBA, IOJIyYEHHE,
MpUMEHEHHE. JleliCTBHE XJopa M XJOPOBOJOPOJAa HA OPraHU3M YEJIOBEKA.
Baxnelimme xyopuasl U WX HaxoxIeHne B npupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOCHHOCTH CTpPOCHMSI aTOMOB, XapaKTEpHBIE CTENEHU
okucnenusi. CTpoeHue U (pU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U
cephl. AJTOTPONHBIE MOAU(PUKAIIMN KUCIOPOJa U Cepbl. XUMHUYECKHE CBOMCTBA
cepbl (B3aMMOJICHCTBHE C HEMETalaMH, METaUlaMH, KOHIICHTPUPOBAHHBIMU
a30THOM u cepHOM kuciotamu). CepoBOAOPOJ, CTpoeHue, ¢GU3NUECKHE W
XHMHYECKHE CBOMCTBA (KHUCIOTHBIE M BOCCTAHOBUTENIBHBIE CBOMCTBA). OKCHIBI
Cepbl Kak MPEACTABUTENIN KHUCJIOTHBIX OKCHZIOB. CepHUCTAsi KUCIOTA U €€ COJIU.
Cepnass kuciora, ¢u3MUECKMe ¢ XHMHYECKHE CBoOiicTBa (oOmme Kak
MpeICTaBUTEINS Ki1acca KUCIOT U cneruuyeckue). Coiau CepHON KUCTOTHI.
XUMHYECKHE PEaKINH, JIeKAIINEe B OCHOBE MPOMBIIIUIEHHOTO CITOC00a MOIyYeHUs
cepHoOil kucnoThl. [IpencraBieHuss 0 XUMHUYECKOM MPOU3BOJICTBE U CBS3aHHBIX C
HuUM npodeccusix. [Ipumenenne cepHoil KUCIOTHI U cyib(paroB. KauecTBeHHbIE
peakiuu Ha Ccylabput-, cyabpua- u cynbdar-aHnoHbl. HaxoxxeHue cepbl U ee
COCOMHEHUN B TIpupoAe. XHMHUYECKOE 3arpsi3HEHHUE OKPYKAKLIEH Cpebl
COCIMHECHUSMH Cephbl (KUCIOTHBIC JOXKIH, 3arps3HEHHE BO3AyXa), CIOCOOBI €ro
peoTBPAICHUS.

O6mast xapaktepuctuka snemMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUSI.

A30T, pacrpocTpaHeHue B MPUPOJE, HU3NUECKHEe WU XUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBHE C METaJlJIaMHU, BOJIOPOJOM, KHCIopoaoMm). KpyroBopor a3zora B
npupoge. AMMHaK, €ro (QuU3MYecKHe W XHMMHYECKHE CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), MNPUMEHEHUE U TOJYYEHUE B
7a00paTopuM W NPOMBINIIEHHOCTA. MOH aMMOHHS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpaszoBaHus. Coau aMMOHHMS, WX (PU3NYECKUE W XHUMHUUYECKHE
CBOMCTBa (pa3joKeHHWEe W B3aUMOJCHCTBUE CO IeJ0YaMu), MPUMEHEHUE.



KauecTBeHHas peaknus Ha WoHbI amMmoHus. Oxcuael azota (I, I, I, IV, V).
AzoTtucTtas Kkuciaota. A30THas KHCIIOTa, €€ TOJIyYeHHEe, (PU3NIECKUE U XUMUICCKUE
CBOMCTBa (00OmME KaK TIPEACTaBUTENSA Kiacca KHCIOT W CHeIH(PUIECKUE),
NpUMEHEHHE. XHWMUYCCKUE PEaKIUH, JICKAINEe B OCHOBE MOJyYEHHUS a30THOM
KHCIIOTBI B TIPOMBITIUICHHOCTH. HuTpaThl 1 HUTpUTH. KauecTBeHHBIC peaknuy Ha
HUTpPAT- W HUTPUT-aHHUOHBI. XWUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl
COCIMHCHMSIMH a30Ta (KHCIOTHBIC JOXKIH, 3arps3HEHUE BO31yXa, IOYBBI |
BOJIOEMOB).

docdop, amrorpornHbie Moaudukamuu Gocdopa (Oenblii W KpaCHBIM
dbocdop), puzndeckue U XMMHUECKHE CBOMCTBA (B3aMMOJCHCTBHE C METaUIaMH,
KHCIIOPOJIOM, TaJIOTeHAMH, KOHIICHTPHPOBAHHBIMHU a30THON U CEPHOM KUCIIOTAMU).
Oxcuasl pocdopa (Ill, V), dochopuas kucnora, puznueckue U XUMUYECKHUE
cBoiicTBa, nmosyueHue. KauectBennas peakuus Ha ¢ocdar-uonsl. [IpeacraBienus
o ranoreanax dpocdopa (111, V).

[lonsitTue 0  MUHEpaIbHBIX  ylnoOpeHusx. A3oTHble, (dochopHbIE,
KOMILJIEKCHBIE yA0OpeHusl. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Ccpenbl
coeIMHEHUsAMHM a30Ta u docdopa.

Oo6mast xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

VYrnepoa, amnorponHsie Moaudukauuu (rpadurt, anmas, QyisiepeH, rpades,
HAaHOTPYOKHM), (U3MUYECKHUEe M XHMMHYECKHME CBOMCTBAa MPOCTBIX BELIECTB
(B3auMoIeliCTBUE C METAJUIAMU, HEMETaJIIaMH, KOHUEHTPUPOBAHHBIMHU a30THOHN U
cepHoit kucnoramu). [lousitue 06 aacopo6umu. KpyroBopot yrieposa B mpupoe.
Oxcuppl yriaepoaa, ux GU3NYECKUEe U XMMUYECKUE CBONCTBA, JEHCTBUE HA JKUBBIC
OpraHu3Mbl, MOJYyYEHHUE U MPHUMEHEHHE. DKOJIOrMYecKue mpodiieMbl aTMOc(epsl,
CBs3aHHble C okcuaoM yriepona (V). YronpHas kuciota W €€ COJu, HUX
dusznyeckue U XMMHYECKHUE CBOMCTBA, MoJyyeHHUE U npumeHeHue. KapOonatsl,
rUApOKapOOHaThl, MX cBoicTBa. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIMIIMHE, MTPOMBIIUIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yIaepoja: yriieBOoJOpOAbl (METaH, 3TaH, 3TUJIEH, alleTUJIEH), 3TAHOJ, IIULEPUH,
yKcycHasi kuciiota. [Ipupo/iHble UICTOYHUKH YTIIEBOJOPOAOB (YyIojb, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI UX MEepepabOTKHU, UX POJib B OBITY U IMPOMBIIICHHOCTH.
[TonsiTue 0 GMOJOTMYECKH BaXKHBIX OPTaHMYECKUX BEIIECTBAX — KHUpax, OelKax,
yriaeBoJax — W HMX pOJM B JKM3HM 4YeJIOBEKa. EJIMHCTBO OpPraHMYECKUX U
HEOPTaHUYECKUX COCAUHEHHU.



Kpemuuii, ero ¢usmueckne M XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBUE C
MeTaJUIaMH, KUCJIOPOJIOM, YIIEpPOJOM, TajJOreHaMH), MOJIYyYEeHUE U MPUMEHEHUE.
Poinb kpemHus B npupone u texuuke. Okeunr kpemuus (1V), kpeMHueBasi KUCIIOTa,
CWIMKATBI: (PU3MYECKHE U XUMHUYECKHE CBOICTBA, MOJIyY€HUE U NPUMEHEHHUE B
OBITY M TPOMBIIIJICHHOCTH. BakHele CTpouTeNnbHbIE MaTepuaibl: KepamuKa,
CTEKJIO, IIEeMEeHT, 0eToH, >kene300eToH. [Ipobaembl 0e30macHOro HMCIOIb30BAHHUS
CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust aroma. Ob1ue npeactaBieHus 0 GU3MIECKUX U
XMMHUYECKUX CBOWcTBax. bopHas kucnora.

DKCTepUMEHTAIEHOE U3YYCHHE BEIIECTB U SIBICHUN:

O3HAaKOMJIEHME ¢ oOpa3laMu TPUPOJHBIX XJIOPUIOB (TajJOT€HHUJIOB);

IIPOBEJICHUE ONBITOB, OTPAKAIOIIUX (PU3NUECKHE U XUMUYECKUE CBOICTBA
TAJIOTEHOB M WX COCAMHCHMIA, W3YYCHHE

CBOMCTB COJIIHOM KUCIJIOTHI;

MIPOBE/ICHUE KAUECTBEHHBIX PEAKIIUN HA XJIOPHI-, OPOMHUI- H HOAUA-HOHBI U
HaOJTFOICHHE MMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C 00pa3IiaMu

CEpbI U €€ MPUPOJIHBIX COCTUHEHUM;

HaOJIOZICHUE TIpoliecca  OOYTJIMBaHUS caxapa o JEeNCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM KUCIIOTBI; U3yUYCHUE XMMUYECKUX CBOVCTB
pa30aBIIEHHOI CEPHOM KUCIOTHI; MPOBEACHUE KAUYECTBEHHBIX PEaKIUii Ha
cynbdun-, cynbdur- u cynbdar-

WOHBI U HAOJTFOICHHE TTPU3HAKOB X MPOTCKAHUS;
O3HAKOMJIEHUE C (U3NUECKHUMH CBOMCTBAMU a30Ta, hocdopa u ux
COCIMHEHU, oOpasiiaMu a30THBIX U (OChHOpHBIX yAOOpPEHHIl;  MOJy4YeHUE,
coOvpaHue, paclio3HaBaHUE ¥ U3yUYECHHE CBOWCTB aMMHAaKa,
M3y4YECHUE CBOMCTB COJIEM aMMOHUS; IMPOBEACHUE KAYECTBEHHBIX PEAKIIMN HA WOH

aMMOHWUSI, HUTPUT-, HUTPAT- U
dbochaT-noHbI U N3yUeHNE MMPU3HAKOB UX MPOTEKAHUS, W3YUCHUE B3aMMOICUCTBUS

KOHIEHTPUPOBAHHOW a30THOU KUCIIOTHI C MENIBIO,

CBOMCTB (ocOpHON KHCIOTBI M €€ COJICH;  O3HAaKOMJICHHE C MOJCIISIMHU
KPUCTAJUIMYECKNX PEIIeTOK anMasza, Tpadura u QysmwiepeHa, ¢ mporeccom
aJcOpOIMKM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM
NMPOTHBOTa3a; TOJIyYeHHE, cOoOMpaHWe, pacllo3HaBaHWE W HW3YYCHHE CBOWCTB
YTIEKHUCIIOTO

rasa;

IMPOBCACHUC KAYCCTBCHHBIX peaKuHﬁ Ha Kap60HaT- Hn CUJIMKAaT-NOHbI U



WU3yYCHHE IMPU3HAKOB HX IIPOTEKAHMS;  M3Y4YEHHE B3aWMHBIX NPEBPALICHUN
KapOOHATOB M THAPOKApOOHATOB; O3HAKOMIICHHE C OOpa3lamMH MPUPOIHBIX
KapOOHATOB U CUJIMKATOB, C

INPOAYKIMEH CHJIMKAaTHOM IPOMBIIUICHHOCTH;  PEUIEHUE JKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaulbl ¥ UX

COCTUHEHUSD).

Metajuibl 4 X COeIMHEHHUS
OOmme cBoiictBa MerauioB. OOmas XapakTepUCTHKa XUMHUYECKUX

JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX IOJIOKEHUA B lleproandeckoit cucreme

xuMuueckux dneMeHToB JI. M. MenneneeBa u ctpoeHnst atoMoB. Metamisl A- u

brpynn. CTpoeHHE MNPOCTBIX BEHIECTB — METALIOB. Meraimmyeckas CBS3b U

MeTaJJIMYecKasl ~ KpUCTAJUIMUecKas  pemerka (OpUMHUTHBHasg — KyOuyeckas,

O0OBEMHOLIEHTPUPOBaHHAs ~ KyOMueckas, TpaHELleHTPUpOBaHHAs KyOuueckas,

reKCaroHaJlbHasl IUIOTHOYIAKOBaHHAs). 3aBUCUMOCTh (DU3MYECKUX CBOMICTB

METAJUIOB OT CTPOEHUs KPUCTAIUIOB. OJIEKTPOXMUMHUYECKMU DS HANPSKECHUN

MeTaiioB. O01IMe XuMUYEeCKUe CBOMCTBA MeTauioB. OO0mIye crnocoObl MOTydeHUs

METaJUIOB, METAJLTYPrusl. DJIEKTPOJIU3 PACILUIABOB U PACTBOPOB COJIEH KaK OJUH U3

CHIOCO00OB MOJy4eHHUs MeTauIoB. [loHATHE O KOpPpPO3MM METauIOB, OCHOBHBIE

crocoObl 3alUThl MX OT Koppo3uu. CmiiaBbl (CTajb, YYryH, AIOPATIOMUHUMH,

Opon3sa). [IpyMeHeHre MeTalJIOB U CIUIABOB B OBITY M MMPOMBIIIIEHHOCTH.

Memannwvt A-2pynn

[Ilemounble MeTauIbl: MOJIO)KEHUE B [lepronndeckor CUCTEME XMMHUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXXICHUE B MPHUPOJE.
dusnyecKue U XMMUUECKHE CBOMCTBA (Ha MpUMEpEe HATPHUS U Kajus), OJIy4eHHE.
OKcuzbl M THAPOKCUIBI HATPUA U Kanus. [[puMeHeHne MEeNOYHbIX METAUIOB U UX
coequHeHui. buonornueckas poJsib HaTpUA U KaJIUS.

[IlenoyHO3EMENBHBIE METAJUIBI MarHud W KajJblUM: TIOJIOKCHHUE B
ITepuomnueckon cucreme xumudeckux sinemeHToB [[. . MenneneeBa, ctpoeHue
HX aTOMOB, HaXOXJIeHUE B mpupoae. Pu3nyeckne u XMMUYECKUE CBOMCTBA MarHust
U Kanblys. BaxkHeimue coeluHEHUs KajdblMs W MarHus (OKCHJ, THIPOKCHI,
COJIM), CBOWCTBa, NMpuMeHeHue. JKEeCcTKOCTb BOJbI U CIOCOOBI €€ YCTPaHEHHS.
KpyroBoport kanbius B IpUpOAE.

AJtoMUHUN: TI0J10’keHKE B [lepuoanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aroMa, HaxoxJeHue B npupone. duznyeckue u
XUMUYECKHE CBOMCTBA amtoMHUHMS. AMGOTEpHBIE CBOMCTBA OKCHA M THIPOKCHUIA
amomMuHus. [[puMeHeHne aaTtOMUHNS U €T0 CIIaBOB.



Memannwot b-2pynn

OOmast xapakTepucThka MeTauioB b-rpynn  (mMOOOYHBIX HOJATPYMM):
nonoxxkenue B Ilepuonnueckoir cucremMe xumuueckux anemMeHto JI.  N.
MenzeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBIIEHHE «IIPOBaJIa» JIEKTPOHA Ha
npuMepe CTPOSHUSI aTOMOB XpoMa, MeJiu, cepedpa. BajneHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTENEHU OKHCICHHS AaTOMOB B COCIUHCHHUAX. 3aBUCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB W THUAPOKCHUIOB METAJJIOB OT 3HAYCHHS
CTEIICHU OKHCIJICHUS JIEMEHTA B COCJAMHEHUHU (HAa MPUMEPE COCIUHEHUN XpoMma).
[lepBoHauUanbHbBIC IPECTABICHUS O KOMIUIEKCHBIX COCAUHEHUSIX.

Menp u cepeOpo: CTpOCHHE aTOMOB, CTENEHH OkucieHusa. OOIue KpaTKue
NpEeACTaBICHUS] O (U3WYECKUX M XUMHUYECKHUX CBOMCTBaX IMPOCTHIX BEIIECTB
(B3aUMOJIEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 WX OKCHJIAaX, TUAPOKCHIIAX U
COJISIX, UX MpuMeHeHuu. lIpencraBnenus o0 aMMUAYHBIX KOMILUIEKcax cepedpa u
Menu. KauecTBeHHbIEC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENEHb OKUCIEHUS. XapaKTepUCTHKA (PU3UUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHUE, aMPOTEpHbIE CBOMCTBA OKCHUJIA U TUIPOKCHIA.
KadecTBeHHbBIE peaKIuy Ha KaTUOHBI IIMHKA.

Kenezo: cTpoeHue aroma, cTeneHu OKHCIeHUs. HaxoxaeHue B mpupo/e.
dusnyecKkue U XMMUYECKHE CBOMCTBA Kee3a, MpuMeHeHne. buosorudeckas posb
xene3a. Oxcuawl, Tuapokcuasl U comu skenesa (1) u sxenesa (l11), ux cocras,
cBoiicTBa W monydyeHue. KauecTBeHHBbIE peakIMu Ha KAaTHOHBI kene3a (2+) u
xenesa (3+). UyryH u craib — crjiaBbl xkene3a. [[pou3BoACTBO UyryHa U CTaH.
DKoJloruyecKue mpoodIEeMbl, CBI3aHHBIEC C METAJLUTYPTHYECKUMHU MMPOU3BOICTBAMH.

DKCIEpUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBICHUMN:

O3HaKOMJIEHHE ¢ oOpa3laMd METaUIOB W CIUIABOB, UX (PUIHUUYECKUMHU
CBOMCTBaMU;

MOJICTIUPOBAHUE METANTMYECKOM KPUCTAUIMUYECKON PEIICTKH;  HU3y4YeHHUe
B3aUMOJEHUCTBUS METAJJIOB C BOJIOW, C pACTBOPAMHM COJIEM M KUCJIOT, UCCIIEIOBAHUE
MPOIIECCOB AJIEKTpoJu3a pacTBopoB xjopunaa meau (1) u noguaa kanus, kopposuu
METAJIJIOB; M3y4YeHHUE OCOOCHHOCTEHM B3aUMOJICUCTBUS OKCHUJIOB KAJIBIUSI U HATPHS
Cc

BOJIOM, UX TUAPOKCUIOB — Cc okcujoM yriepona (IV) u kucioramu; u3ydeHUE
CBOMCTB KapOOHAaTOB W THUAPOKAPOOHATOB KaJblMs, >KECTKOW BOJIBI;
U3Y4YEHHUE TPOLIECCOB MOJIYUSHHS THIPOKCUIOB JKeJe3a, UX XUMUYECKHUX

CBOMCTB; H3y4Y€HUE MPHU3HAKOB MPOTEKAHMUSI KAYECTBEHHBIX PEAKIIMi HAa HOHBI
(Maruus,

KaJIbITUS, aJTFOMUHUS, [IUHKA, Kene3a (2+) u xxenes3a (3+), meau (2+); HaOMIOaEHKE
Y OMMCAHUE OKPAIIMBAHUS JIAMEHU MOHAMU HATPUS, Kalus U



KaJIbLIHS; ucciaenoBanne amMQpOTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHS,

TUJIPOKCUIA
xpoMa (1) u rugpokcuia HMHKA; peleHUue SKCIEPUMEHTAIbHBIX 33/1a4 [0 TEME

«BaxkHenre MeTaJulbl U UX
COEIUHECHUS.

XuMHUA U OKPYKAKIIAs cpeaa

BemecrBa u marepuaniel B MOBCEIHEBHOM JKM3HM 4YeENIOBEKA. BaxHelimme
BEIIECTBA M MaTepHalibl, 00JacTH WX NpuMeHeHus. be3zomacHoe MCHoib30BaHUE
BEIIECTB MU XUMMUYECKHX peakiuuii B OwiTy. IlepBasg moMomis mpu XUMHYECKUX
05KOrax U OTPABJICHUAX.

HoBeie MaTepuansl U TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI 3KOJIOTMYECKOW T'pPaMOTHOCTH. XHMHS U 3J0pPOBbE. 3HAUCHHE
U3Y4aeMbIX XUMHUYECKUX DJIEMEHTOB U WX COCIUHEHUU Uil (PYHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 3770poBOM 00pa3e KU3HHU.

XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH cpesibl. DKOJOTUUECKUE TTPOOIIEMBI,
CBSI3AHHBIE C COEAMHECHUSIMU YTIIEPO/IA, a30Ta, CEPBI, TSKEIbIX METALIOB. [loHsITHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

DKCHEPUMEHTAIbHOE M3YYECHUE BEIIECTB W SBICHUW: O3HAKOMIICHUE C
oOpasliaMu MaTepuayioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIE MaTepHalbl),
ONPEAECICHUE KHUCIOTHOCTH MPUPOJHBIX BOA, MOJECIUPOBAHUE MpOIECca
00pa3oBaHus KUCIOTHOTO A0S, U3yUYCHHE €r0 BO3ICHCTBUS HA MaTEPUAIBI.

IToBTOpEHNE U 00001IEHNE 3HAHUI OCHOBHBIX pa3/ejioB KypcoB 8—9
KJIACCOB

[Tepnoanueckuii 3akoH U [leproanyeckas cucteMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUNA O CTPOCHUS aToMa. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
XUMHUUYECKUX IJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaX.

CtpoeHue BeliecTBa B TBEPAOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUU. Bubl
XUMHUYECKON CBA3U. 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJIMYECKOU
PELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukanys XUMUYECKUX peEaKIWil 10 Pa3InYHBIM  TPU3HAKAM.
[IporHo3upoBaHrue BO3MOKHOCTH MPOTEKAHUS XHWMHYECKUX MpPEeBpalleHUud B
Pa3IMYHBIX YCJIOBUAX HA OCHOBE INIPEACTABICHUM XUMHUYECKOM KHUHETUKH U
TEPMOIUHAMUKH.

XUMUYECKHE peakuuu B pactBopax. [maponms  cosen.  Peaknum
OKHCJICHUSIBOCCTAHOBJICHHUSI. DJIEKTPOIIU3.

CBoiicTBa KHCJIOT, OCHOBaHHMN H COJIeH B CBETE MPEACTaBICHUN 00
ANEKTPOJIMTUYECKOM  AUCCOUMALMM U OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKuusx.



Mescnpeomemmnbnie ceasu

Peanuzanusi MeXNpeAMETHBIX CBA3€H NpU M3YYEHUHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIIOJIb30BaHHE Kak OOIMX EeCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUI, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE (TIPOIIECC), HAYUHBIN (axT,
THIIOTE3a, TEOPHs, 3aKOH, aHaIM3, CHUHTE3, KJIacCHU(HUKaIUsA, MEPUOIUIHOCTS,
HaOIIOICHUE, JKCIIEPUMEHT, MOJICITUPOBAHUE, W3MEPEHHE, MOJEb, TEXHOJOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TeNO, (PU3NYECKUE BEIWYUHBI, CIUHUIIEI H3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, AaTOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHHE Ta30B, >KUIKOCTEH M TBEPIbIX (KPUCTALUIMYECKUX) TeI,
KpUCTAJUTMUECKasl peIIeTKa, 3JIEKTPOH, SAPO aToMa, MPOTOH, HEWTPOH, HWOH,
HYKJIMJI, U30TOTBI, KBAHTHI, pAIHOAKTUBHOCTD, allb(a-, OeTa- U raMma-u3IydcHue,
ANEKTPUUECKUI 3apsiji, TPOBOJHUKH, TTOTYIPOBOIHUKU, TUIIEKTPUKH, COJTHEUHBIH
CIIEKTP, pa3yioKeHUe OeI0ro CBETa B CIEKTP.

buomnorus: sxocucrema, 6mocdepa, porocuHTes, MpoIecchl 0OMEHa BEIIECTB,
MUHEpalIbHbIE YIO0OpEHUs, MHUKPOIJIEMEHThI, MaKpOAJIEMEHTbI, IUTATEIbHbIC
BEIIECTBA.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPaIIbl, TOPHBIE TOPOIbI, TOJIE3HBIE
WCKOIIaeMbIe, TOIIJIMBO, BOJIHBIE PECYPCHI, TUTAHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIICTBEHHBIE
TEXHOJIOTHH, TEXHOJIOTUH IJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.

[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHU S ITPOI'PAMMBI 10 XMW
HA YPOBHE OCHOBHOI'O OBII[EI'O OFPASOBAHNA (YT JIYBJIEHHBII
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yabTaThl OCBOCHHSI TPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €AMHCTBE Y4eOHOH H
BOCIIUTATEIbHON EATEILHOCTH 00pa30BaTEIbHON OpPraHM3allii B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCHUMCKIUMH COIIMOKYIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMH B OOINECTBE MpaBHJIAaMH W HOpPMaMH TOBEICHUS H
CHOCOOCTBYIOT IMpoLieccaM CaMOIO3HAHHUSA, CaMOPA3BUTHS M COLUATM3AINH
00yJaroIIXCsl.



JIM4HOCTHBIE  PE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHUCTEMOM TIMO3MTHBHBIX IIEHHOCTHBIX OpHUEHTAIMH U
pacimMpeHue onbiTa AeITeILHOCTHA Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSI:

NPOSIBIICHUE IICHHOCTHOTO OTHOINEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY,
HAyYHOMY M HCTOPHUYECKOMY HACJICIUIO, TOHUMaHNe 3HAYCHHUS XUMUIECKON HAYKH
Y TEXHOJIOTUH B KU3HU COBPEMEHHOTO OOITECTBA, B PA3BUTUNA SKOHOMUKH
Poccuu u cBoero peruona;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEACTABIICHUE O CONHAIBHBIX HOPMax | TMpaBUaX MEXKITHIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, TIPOSBIICHHEC KOMMYHHKATHBHONW KYJIbTYphl B
Pa3HOOOpa3HON COBMECTHOM JESATENBHOCTU;, CTPEMJICHHE K B3aMMOIMOHUMAHUIO U
B3aMMOTIOMOIIH B TIpoliecce yueOHOoM u
BHEY4YEOHOMN JESATEIHHOCTH; TOTOBHOCTH OIEHHWBATH CBOE MOBEJCHUE U MOCTYIKHU
CBOMX TOBApHIIECH C TO3WIMA HPABCTBEHHBIX W TIPABOBBIX HOPM C YYETOM
OCO3HAHUs MOCIEACTBUM OCTYIIKOB;

3) hopMHUpOBaHHUSI IEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYCCKHE TIPEICTABIICHUS O BEIICCTBE M XWMHUYECKOW DPEaKIIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U HEOOXOAUMBIE IS
MOHUMAHUS CYIIHOCTA HAyYHOUW KapTHHBI MHUPA; OCO3HAHHE IIEHHOCTH HAYYHOTO
TIO3HAHUS JIJIS1 PA3BUTHSI KAXKIOTO YeJIOBEKA M TIPOU3BOIUTEIBHBIX CHJI O0IIECTBA B
IIEJIOM, POJM U MECTa HAyKH «XUMHS» B CHCTEME HAyYHBIX MPEACTABICHHHN O
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3aUMOCBS3SIX UYEJIOBEKA C MPUPOIHOU H
TEXHOJIOTUUECKON Cpe/IoN; MO3HaBaTeIbHAsI MOTHBAIUS U WMHTEPEC K OOYYEHHIO,
FOTOBHOCTh W CHOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO, K
WCCJICIOBATEIILCKOW JICATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBIICHUS W
YPOBHSI TalTbHEHIIIETO O0YYCHUS;

4) BOCIMTAHUSI KYJIbTYPbI 3/10POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3JIOPOBBIM 00pa3 >KM3HU, OCO3HAHUE IOCIICICTBHHA H
HENPUATHE BPEIHBIX MPHUBBIYCK (YHOTPEOICHHS aJIKOroJisl, HAPKOTHUKOB, KYPEHHS),
HEOOXOJIMMOCTH COOIOJICHUS TIpaBUJI  OC30MACHOCTH TMPHU  OOpaIleHUU C
XUMUYECKMMH BEIIECTBAMU B YYEOHBIX W JKU3HEHHBIX CHUTYAIUAX; 5) TPyA0BOro
BOCIIUTAHMS:

dbopMHupoOBaHHUE IIEHHOCTHOTO OTHOIIEHHUS K TPYAOBOU ACSATEIBHOCTH Kak
€CTECTBEHHOH MOTPEOHOCTH YENIOBEKa U K MCCIIEOBATEIbCKON ACSITETFHOCTH KaK
BBICOKO BOCTpPEOOBaHHOW B COBPEMEHHOM OOIIECTBE;, pa3BUTHE HWHTEpeca K



npodeccusiM, CBSI3aHHBIM C XUMHUEH, B TOM YUCIe K MPOPECCHSIM HAyYHOU CheEpHI,
OCO3HAHHE BO3MOKHOCTH CaMOpeaIM3aliy B 3TOH cdepe;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

OCO3HaHUE HEOOXOAMMOCTH OTHOILIEHUS K IPUPOJIE KaK HCTOUYHUKY >KU3HU Ha
3emile, OCHOBE €€ CYUIECTBOBAaHHSA;,  IOBBILIEHUE YPOBHSA 3SKOJOTMYECKON
KyJbTYphl: TPHOOPETEHHE OIbITAa IUIAHUPOBAHUS TOCTYIKOB M OLEHKH UX
BO3MOXXHBIX IOCJIEJICTBUI U1l OKpY’Kalolllel Cpelbl; OCO3HaHHE IJ100AIbHOTO
XapakTepa SKOJOIMUECKUX MpoOJeM U NyTed HUX peleHUus; CHoCOOHOCTb
NPUMEHATh 3HAHUS, MOJy4aeMble MpPU HM3YyYEHWHM XUMHH, JUIsl PEIICHHs 3a1ad,
CBSI3aHHBIX C OKPYKAIOIIEN CPEIOM; aKTUBHOE HENPUATHE AEUCTBUM, IPUHOCIIINX
BpEJl OKpYXarolleH cpesie; 0CO3HAHUE CBOEH pOJIM Kak rpaKAaHUHA U OTPEOUTENs
B YCJOBHUSX B3aUMOCBSI3M IPUPOJHON, TEXHOJIOTMYECKOM W COLMAIBHON Cpex;
FOTOBHOCTh K YYacTUIO B TPAKTUYECKON JAESITENBHOCTH HSKOJOTUYECKON
HaIIPaBJICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie pe3yJbTaThl O0YyYArOUIUXCS, OCBOUBIIMX MPOTpaMMy IO
XHMHUH OCHOBHOTO 00IIIero oOpa3oBaHus, BKIIOYAIOT:

YCBOCHHE MEXIUCIUIUIMHAPHBIX (MEXIIPEAMETHBIX) TOHATHH, OTpakKaroIux
MaTepuaJbHOEC CIMHCTBO MHpa W TPOIECC ITO3HAHUS (BEIIECTBO, CBOMCTBO,
SHEPrusi, SIBJICHUE, Hay4dHbIN (hakT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpHUs,
HaOJII0/ICHNE, U3MEPEHUE, UCCIICIOBAHUE, DKCIIEPUMEHT U APYTHE);

OBJIaJICHUE YHHUBEPCATbHBIMU YUYE€OHBIMH JEUCTBUSMH (I1O3HABATEIbHBIMH,
KOMMYHUKATHBHBIMH, PETYISATUBHBIMHU), BaKHBIMU IS MTOBBIIIICHUS
(G (HEKTUBHOCTH OCBOCHHS COJAEpX aHUs Yy4eOHOro mpeamera, (HOPMHUPOBAHUS
KOMITETECHITUH, a  TaKXXe  NIPOEKTHO-HCCIEIOBATEIBCKON  JESITEIbHOCTH
oOydJarommxcsi B Kypce XUMHH, CIOCOOHOCTh HMX HCHOJIb30BaTh B Y4eOHOM,
MMO3HAaBaTeIbHON U COLIMAJILHOM

MIPaKTHKE.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
YMEHUSI HCHOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSITHH (BBIAEIATHh UX CYIIECTBEHHBIE
MPU3HAKK, YCTAaHABIMBATh B3aUMOCBSI3b C APYTUMH MOHATHUSAMM); aHATU3UPOBATh,



CpaBHMBaTh, 0000maTh, BHIOMpPaTh OCHOBaHUS JUId KiIaccupukamuu
CUCTEMATHU3AINH XUMHUYECKHX BEIIECTB W XUMHYECKUX PEaKIMii; YCTaHABIINBAThH
NPUYUHHO-CJICICTBEHHBIE CBA3M MEXKIYy OOBEKTaMU U3YYEHHS; CTPOUTh
JIOTUYECKUE pacCykJeHUs (MHIYKTUBHBIC, JEIYyKTUBHbIC, IO AaHAJIOTHUH);
npeaiaraTh KPUTEPUU U BBISBISTH OOIIME 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B
M3Y4aeMBbIX MPOIECCaX U SBJICHHIX; IPOBOIUTH BBIBOJBI M 3aKIIOUYCHUS; YMCHHUS
OPUMEHATh B TpOllecCe MO3HAHUS MOHATHS (MPEIMETHbIE W MeETalpelIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIOIb3yEMbIE B XUMUHU, MTPE0OPa30BHIBATD
MOJICJIbHBIE MPECTaBICHUS — XUMHYCCKUI 3HAK (CHMBOJI DJIEMEHTA), XUMHYECKast
dbopmysa U ypaBHEHHUE XUMUYCCKON pPEakluyd — MPU PEIICHUH y4eOHBIX 3a7ad; C
y4€TOM O3THUX MOJEIbHBIX TMPEJACTABICHUN  XapaKTEpU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYECKUE PEAKIIUU.

Bba3oBble uccienoBarenbckme eiicTBUs: (METOAbI HAYYHOT O IO3HAHUS

BeILeCTB M sIBJICHUII):

YMEHUS TPUMEHSATH METOABl HAYYHOTO ITO3HAHHS BEIISCTB W SBJICHWN Ha
HMIIUPUYECKOM U TEOPETHUYECKOM YPOBHSX B Y4YEOHOW TIO3HABATEIBHOU W
MIPOEKTHO-UCCIIEA0BATEIbCKOM TESITENBHOCTH; yMEHUS UCII0JIb30BATh
MTOCTABJICHHBIC BOIPOCHI B KAaYECTBE WHCTPYMEHTA MO3HAHHUSA M CaAMOCTOSTEIHHO
CTaBUTb BOIIPOCHI; aHATM3UPOBATh (DaKThI, BBISIBIATH U (POPMYITHPOBATH MPOOIIEMY,
OTIPEIENIATH 1eNIb U 3aJla4l, COOTBETCTBYIOLINE PEIICHUIO MPOOJIEMbI; TIPearaTh
OMMMCATENIbHYIO0 WIH OOBSICHUTEIbHYIO THIOTE3y U OCYIIECTBISITH €€ IPOBEPKY;
YMEHUS TIPOBOAUTH WM3MEPEHHUS HEOOXOIUMBIX TapaMeTPOB, BBIUYMCICHUS,
MOJICIUPOBAHUE, HAOMIOJCHUS M OKCIEPUMEHTHI (peayibHble W MBICICHHBIC),
CaMOCTOATENILHO TPOTHO3UPOBATH PE3YJIbTaThl, (POpMyIUpoBaThH OOOOIICHHS |
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEACHHOTO ONBITA, UCCIICIOBAHUS, COCTABIATH OTYET
0 mpojenanHoi pabote; PaGora ¢ mHdpopmamueii: yMeHUsT OpUEHTUPOBATHCS B
Pa3TUYHBIX UICTOYHUKAX WH(MOpMAIuu (HayqHO-

MOMyJIsipHasl JIUTepaTypa XWMHYECKOTO COJIepKaHHUs, CIPaBOYHBIC TIOCOOMS,
pecypchl MHTEepHETa); aHanu3upoBaTh HHGOPMAIINIO U KPUTHIECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHBOPEYUBOCTH, OTOMpPAaTh W HWHTEPHPETUPOBATH
uH(OpPMAIUIO, 3HAYMMYIO JUIS PEIICHUS Y4eOHOW 3amady; yMEHUS NPHUMCHSTH
pasnmuyHbIE METOAbI W (OPMYJIMPOBATH 3allpoChl TPU TIOMCKE W OTOOpE
uH(popMaIuu, HEOOXOTUMOM Il BBIMOJHEHUS Y4YEOHBIX 3a]ad; HCIOJIb30BaTh
WHOOPMAITMOHHO KOMMYHHKATHBHBIC TEXHOJIOTHM W Pa3JIMYHBIE TTOWCKOBBIC
CUCTEMBI; CaMOCTOSATEIbHO BBIOUPATh ONTHUMANbHYIO (OPMY MIPEACTABICHUS
uHpopmaiuu (cxembl, rpapuKu, AUArpamMMbl, TAOJIUIBI, PUCYHKU U JApyTHe
dbopMBl); YMEHUS UCIIOIH30BATh HAYYHBIA SI3bIK B KA4ECTBE CPEACTBA PabOTHI C
XUMUYECKON uWH(}OpMaImen; NPUMEHATh MEXNpeaMeTHele (du3nueckue u



MaTeMaTHUYeCKHUe) 3HaKM U CUMBOJIBI, (OpMYJIbl, aOOpeBUaTyphl, HOMEHKIATYPY,
UCMOJNb30BaTh M NPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HATrJISITHOCTH.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenust oOmieHus (MMCbMEHHON U YCTHOM KOMMYHHUKAIIUH )

MPEACTABIIATh TMOJYYCHHBIC PE3yJbTaThl MMO3HABATEIBHOW JESITEIHHOCTH B
YCTHBIX M TMHCBMEHHBIX TEKCTaxX; MyOJMYHO BBICTyNaTh C Mpe3eHTaIUeH
pe3yibTaTOB BBIMOJIHEHUS XUMHYECKOTO JKCIIEpUMEHTa (MCCIeI0BaTeIbCKON
7a00paTOPHON WIIM MPAKTUUECKON pabOThl, yueOHOTO IIPOEKTA); B XOJ€ IUaiora 1
(MJIM) TUCKYCCUU 3aJ]aBaTh BOMPOCHI MO 00CYkTaeMOil TeME U BBICKA3bIBATh UJCH,
bopMyIMpOoBaTh CBOM MPEJIOKEHUS OTHOCUTEIHHO BBITOJHEHUS MPEIJIOKECHHOM
3a/1auH.

2) yMeHHMsI y4eOHOTO COTpYAHNYECTBA (TPYIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYHIOBBIX (opMax pabOThI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM paboOThI, OMPEAeNATh CBOIO POJib, PACHPENCIATh 3aJa4d MEXITY
YJICHAMH TPYIIIBI; BBIMOJTHATHL CBOK YacTh pPalbOTBI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C JCHCTBUSAMH APYTHX YJICHOB KOMAHIIBI, OMPENCIATh KPUTEPUU II0
OIICHKE KayeCTBa BBHITIOJHEHHON palOThI; peliaTh BO3HUKAIOIIHME MPOOJIEMbI Ha
OCHOBE ydYeTa OOIIMX HWHTEPECOB W COTJACOBAaHUS TMO3UIMN, Y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHSIMH, «MO3TOBOM INTypMe» H ApYyrux (opmax
B3aMOJIENCTBHS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

OBnameHne YHHUBEPCATHHBIMU YUYEOHBIMU DPETYJISTUBHBIMH JIEHCTBUSMHU
BKJIIOUAET Pa3BUTHE CAaMOOpPTaHU3aIlMH, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM
qHCle:

YMEHHsI periath y4eOHbIE W HCCIIENOBATENbCKUE 3a/ladl: CaMOCTOSITEIEHO
BBIOMPATH CIIOCO0 penieHus yueOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HaumboJee MOAXOMSAIIUNA C YYEeTOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHUEB), IMJIAHUPOBATH CBOIO padOTy MPU PELICHUU YUYEOHOU WK
UCCJIEIOBATENLCKOM  3a7aud; HAa  OCHOBE  IMOJYYEHHBIX  pe3yJlbTaToOB
dbopmyarpoBaTh 0000IIEHHSI W BBIBOJIBI, TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOLIECCOB; AHAJIM3UPOBATh PE3YNbTAThl: COOTHOCUTH CBOM JCHCTBHUS C



IUIaHUPYEMBIMU  pC3yJibTaTaMU, OCYIICCTBIIATL CaMOKOHTPOJIb JCATCIBbHOCTH,
KOPPCKTHUPOBATH CBOIO JACATCIIBHOCTL HAa OCHOBC CaMOaHaJIn3a 1 CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yibTaTBl OCBOEHHS MPOrpPaMMbl II0 XUMHUH OCHOBHOIO
obmiero oOpa3oBaHusl Ha YIJIyOJ€HHOM YPOBHE MMEIOT O0Iee COfepiKaTeabHOEe
AOpO C TPEIMETHBIMU pe3yJbTaTaMH 0a30BOTO YPOBHS, COIJIACOBAHbI MEXKIY
cO0OM, YTO MO3BOJIAET PEAIM30BBIBATH YINIYOJEHHOE HM3yUYEHUE KaK B paMKax
OTHENBHBIX KJIACCOB, TAaK W B paMKax pealu3aluy WHAUBUIYaIbHBIX
00pa30BaTeIbHBIX TPACKTOPHIA, B TOM YHCIIE UCIOJb3Yys CETEBOE B3aUMOJICUCTBHE
opranu3zaiuu. [lo 3aBepuieHNM peanu3alvyd OPOrpaMMbl YIIyOJIEHHOTO YPOBHS
oOyJaroluecs: CMOTYT JETalbHEE OCBOUTh MaTepuai, OBJIAJETh PACIIMPEHHBIM
KpYTrOM MOHSATUI U METOJIOB, PEIIATh 33/1a4i 00JI€€ BBICOKOIO YPOBHSI CIIOKHOCTH.

[IpenMeTHbIE pe3yiabTaThl BKIKOYAIOT: OCBOCHHME OOYUYaIOIIMMUCS HAYYHBIX
3HAHWM, yMEHUH M CHOcoOO0B MACUCTBUM, CHEHU(PUUECKUX IS MPEIMETHOU
o0nacTu «XuUMHA»; OCHOBbI HAyYHOIO MBINUICHHS; BHIbI JEATEIBHOCTH IIO
[OJyYEHUIO HOBOTO 3HAHWs, €ro HHTEpHIpeTaluy, MpeoOpa3oBaHUI0 U
OPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX M pEAIbHBIX JKU3HEHHBIX YCIIOBUSX;
00€eCcreynBalOT BO3MOXHOCTh YCIEIIHOIO OOy4YeHUs Ha CIEIYIOUEM YpOBHE
oOpa3zoBaHusl.

K xoHiy oOyuenuss ¢ 8 knacce y oOydarouierocsi OyayT cpoOpMHUPOBaHBI
CIIEYIONTUE TIPEAMETHBIC PE3yJNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pPacKpbhIBaTh CMBICTI OCHOBHBIX XUMHUYCCKHX TIOHSITHM: aTOM, MOJICKYJIa,
XUMUYECKUNA JJIEMEHT, METaJUl, HEeMETaJlJI, aJUIOTPOIHs, IPOCTOE BEMIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OAHOPOAHAs U HEOAHOPOJHAsI), BAJICHTHOCTD,
OTHOCHTENbHAS aTOMHAsi M MOJIEKYJIsSIpHAsi Macca, KOJMYECTBO BEIIECTBa, MOJb,
MOJIIpHas Macca, MaccoBasl JOJS XUMHYECKOro »dJEeMEHTa B COCIMHEHUH,
MOJISIPHBIN 00BEM, OTHOCUTENIbHAS TNIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, am(pOTEpHBIH OKCHA, aM(OTEpHBIM THAPOKCUI, XUMUYECKasl PEaKIvs,
KJIacCU(UKAIUs pEaKlni: peaklud COSAMHCHUS, PEaKIUN Pa3IOKEHUs, PEaKIHH
3aMeIIeHHs, Peakuu OOMEHa, SK30- M IHAOTEPMUYECKHE PEaKIUH; TEIJIOBOMH
ahdexT peakmuu; SAPO aToma, SIEKTPOHHBIA CJIOW aTroma, aTOMHas OpOUTab,
paanyc aTomMa, XMMHUYECKasi CBSA3b, MOJSAPHAS W HEMOJIIPHAs KOBAJCHTHAS CBS3b,



WOHHAs CBsI3b, MOH, KAaTHOH, AaHWUOH, pPAacTBOp, MaccoBas [0S BEIIECTBa
(IpolieHTHasi KOHIIEHTpAIUsi) B pacTBOpPE, MOJISIpHAS KOHIICHTpAIUsl BEIIECTBa B
pacTBope; DJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCIEHUS, OKUCIUTEIU U
BOCCTAHOBUTEH, OKUCIIEHUE U BOCCTAHOBJICHUE, OKUCIUTEIBbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMH, METOJ| JIEKTPOHHOTO OaliaHca; WILTIOCTPUPOBATH

B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUN U
NPUMEHATh OJTU TIOHATUS TIPU OINKWCAHWUM BELIECTB W UX IPEBPALICHUM;

HCITI0JIb30BAaTh XUMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBJICHUs ()OPMYJT BEIIECTB
Y YPaBHEHUN XMMHUYECKUX PEAKIU; ONPENETATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB
B OWHApHBIX COCIWHECHUSX, CTENEHb OKHUCICHUS HJIEMEHTOB B OWHAPHBIX
COCIMHEHUAX, MPUHAIJIC)KHOCTh BEIIECTB K ONPEICICHHOMY KJIacCy COETUHECHUM
no <¢opmynaaM, BHJIbBl XUMHUYECKOHW CBsI3U (KOBAJICHTHOM M HWOHHOW) B
HEOPTaHUYECKUX COEOUHEHHMSX; PACKPBIBATH CMBICI 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, IMOCTOSIHCTBA cocTaBa, llepmoamueckoro 3akona [l. M. Menneneena,
aTOMHO-MOJICKYJIIDHOM ~ TE€OpPUH, 3aKOHA ABOrajjpo M €ro  CJIEACTBUH,
MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHMUS, B TOM YHUCJE SKCIEPUMEHTAIBHBIX
U TEOPETUYECKUX METOAAaX HCCIEHOBAHUS BEIIECTB W HM3YYCHUS XHUMHYECKHUX
pPEeaKINil; IEMOHCTPUPOBATH MOHUMAHUE MMEPUOINUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB OT UX MoJjoxeHus B [lepronanueckoil cucreme:

OMUCBHIBATb W XapakTepuszoBaTh TaONMMuHyr0 ¢opmy Ilepuoanueckoit

CUCTEMbl XUMHUUYECKUX OJJIEMEHTOB: pa3iMuyaTh TMOHSATHUS «IJIaBHAs MOJATpyMIa
(Arpynma)» u «mobouynas mnoarpymnmna (b-rpynma)», «wmalible mnepuoAb» H
«OO0JBIIINE TIEPUOJIB); COOTHOCUTH 0003HAUEHHUS, KOTOPhIE UMEIOTCS B TaOJHIle
«Ilepuonnueckas cucrema xumudeckux osnemeHtoB J[. M. MenpeneeBa», c
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XHMHUYECKHX DJIEMEHTOB
(coctaB m 3apsin siapa, OOIIEe YHUCIO DJJIEKTPOHOB M PACTIPEICICHHE WX TI0
AJIEKTPOHHBIM CIIOSIM); OOBSICHSTH CBSI3b MOJIOXKEHUS dJIeMeHTa B [leproandeckoit
CUCTEME C pacOpelelICHHEM DJICKTPOHOB II0 DHEPreTUYECKUM YPOBHSIM,
MOAYPOBHSIM W OpOUTAIIM  aTOMOB  TIEPBBIX  YETHIpEX  IEPHOJIOB;
KIaccu(puIMpoBaTh ~ XMMUYECKHE  DJIEMEHTHI, HEOPTraHWYECKHUE  BEIIECTBa,
XUMHUUYECKUE peakuu (10 YUCITy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, 1O
TerioBoMy 3(h(eKTy); XapakTeprus3oBaTh (OMUCHIBATH) (U3MUECKUE U XUMHUYECKUE
CBOMCTBA MPOCTBIX U CIOXXHBIX BEIIECTB: KHUCJIOPOJa, BOJAOPOJA, BOABI, OOIIHE
XAMHUYECKUE CBOMCTBA OKCHAOB, KHUCJIOT, OCHOBAHUN W COJIEH, T€HETUYECKYIO
CBSI3b MEXKJy HHMH, IMOJTBEpKIas IpUMEpaMHU MOJEKYISIPHBIX YpaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMii; ONMUCHIBATh POJIb KUCIOPOAa, BOJOPOAA
U BOJbI B MPUPOJHBIX MPOLECCaX, B KUBbIX OpraHU3Max, UX MNPUMEHEHHE B
pPa3IMUHBIX  OTPacisX MPOMBIIUIEHHOCTH, BO3MOXHOE HCMOJb30BAHUE B



COBPEMEHHBIX TEXHOJIOTHUAX; OOBSCHATh M MPOTHO3UPOBATH CBOWCTBA BELIECTB B
3aBHCHUMOCTH OT MX COCTaBa M CTPOEHUS, BO3MOKHOCTU MPOTEKAHUS XUMUYECKUX
NpeBpalleHnii B Pa3JMYHBIX  YCJOBHUSIX;  BBIYUCISATH  OTHOCUTEIHHYIO
MOJIEKYJIIPHYIO ¥ MOJISIPHYIO MAacCChl BEILIECTB, MOJIIPHYIO MAacCy CMECH, MOJIbHYIO
JIONII0 XMMHUYECKOTO 3JEMEHTa B COCIWHEHHH, MACCOBYIO JOJI0 XHMHYECKOTO
arieMeHTa 1o ¢GopMylie COSAMHEHUs, HAXOIUTh MPOCTeHIyo (HOpMyIly BellecTBa
M0 MAacCOBBIM HWJIM MOJIBHBIM JIOJISIM AJIEMEHTOB, MAacCOBYIO JIOJIIO BEIIECTBa B
pacTBOpe, MOJISIPHYIO KOHLIEHTPAIMIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PacUeThl
0 YpaBHEHHSIM XUMHUYECKOM pEaKUWu; TMPUMEHSITh OCHOBHBIC OIEpalluu
MBICJTUTEILHON JIEATEIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, O00O0OIIeHUuE,
CUCTEMATHU3AIINIO, KIACCU(UKAIUIO, BBIABICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3EH
— JUISL U3yYEHUsI CBOMCTB BEILECTB U XUMUUECKHUX PEaKLUi, €CTECTBEHHO-HayYHbIE
METOJbI TIO3HAHWSI — HAOIIOJEHUE, W3MEPEHHE, MOJCIUPOBAHHUE, SKCIIEPUMEHT
(peanpHBI U MBICIEHHBINA) — JUIsl OCBOEHHUS y4€OHOTO COJIEp KaHMSs; PaCKpPbhIBaTh
CYUIHOCTh TPOIIECCOB OKHCIIEHUSI M BOCCTAHOBJIEHMS, COCTaBISATh YpPaBHEHMS
MPOCTHIX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(METOIOM 3JIEKTPOHHOTO 0OajlaHca); YCTaHaBIMBAaTh CBS3UM MEXKIY peEabHO
HAOMI0JaeMBIMA XUMHUYECKIUMH SIBJICHUSAMH W TIPOIIECCAMU, MPOUCXOISAIINMU B
MaKpo- U MUKPOMHUPE, OOBSICHITH MPUYUHBI MHOT000pa3us BEUIECTB, COOTHOCHUTH
XUMUYECKHE 3HAHUS CO 3HAHUSAMU APYTHUX yU4EOHBIX MPEAMETOB;

coOnmogaTh  mpaBuia  OezonmacHo  paboTel B jaboparopuu  IpH
WCIIOJIb30BAHUU XUMHUYECKON TIOCYJbI W O00OpYy/IOBaHWSA, a TaKXke IMpaBuia
oOpallleHus] ¢ BEHIECTBAMH B COOTBETCTBHUM C MHCTPYKLUMSMH BbIIOJHEHUS
7a00paTOPHBIX OMBITOB W MPAKTUYECKHX PabOT MO TOJYYEHUI0 U COOMpaHUIO
ra3z000pa3HbIX BEHIECTB (BOIOPOJIa U KUCIOPOJa), TPUTOTOBICHUIO PACTBOPOB C
ONpEeNeNIEeHHOW  MaccoBOM  JOJel  pacTBOPEHHOTO  BEIECTBA,  PEIICHUIO
IKCIIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIacChl HEOPTraHHMYECKHUX
COCIMHEHMIT»; TEMOHCTPUPOBATH BJIaJIEHUE OCHOBAMH XUMHUYECKOW TPaMOTHOCTH,
BKJTIOUAIOIIECH YMEHUsI 0€301MacHOro oOpallieHusl C BEeIeCTBaMH, UCTIOIb3YEMbIMH B
MOBCEIHEBHOM KHU3HU, a TAK)KE 3HAHUE MPaBUJ MOBEJIEHUS B IENIAX COepexKeHUs
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOydarouierocss OyayT cpoOpMHUPOBaHBI
CIIEMYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YyYEHUS XWMHUU Ha YIIIyOJICHHBIM
YPOBHE:

pacKpbIBaTh CMbICII OCHOBHBIX XHMHWYCCKHX MOHSITHUI; XUMUYECKUMN 9JICMCHT,
aToOM, MOIJICKYJIa, HOH, KA4aTHOH, aHHWOH, JJCKTPOOTPHUIATCIbHOCTL, CTCIICHb



OKHUCJICHUS, XUMUYECKasl PEaAKIUs, TeIIOBOM 3()(PEeKT peakiuu, MOJIb, MOJISIPHBINA
00BEM,  pacTBOp; 3JIEKTPOJIUTBI,  HEJJICKTPOJIMUTHI,  AICKTPOJIUTHUYECKAS
JMCCOIMAIINS, PEaKIMd HOHHOr0 OOMEHa, THIPOJU3 CoJiel, oOpaTumbie U
HEeoOpaTUMBbIE peaKuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC peaKuuu,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, OKHUCICHUE W BOCCTAHOBJIEHUE, JJIEKTPOJIN3,
aloTpornus, aM(OoTepHOCTh, XWUMHUYECKass CBs3b (KOBaJCHTHas, WOHHAs,
MeTaJlJTH4YecKas ), MEXKMOJICKYJIIpHbIC B3aUMOJIEHCTBUS (BOJOPOJHAS CBS3b, CHIIBI
Ban-nep-Baanbca), KOMIUIEKCHBIE COCAMHEHUs, KPHUCTAUIMUYECKUE PEIICTKH
(mpyUMUTHUBHAS KyOuueckas, 00BbEMHOIIEHTPUPOBAHHAS KyOuueckas,
rpaHElEHTPUPOBAaHHAs ~ KyOuueckas, TreKcaroHajibHas IUIOTHOYIaKOBaHHAs),
KOPpO3Usi METaUIOB, CIUIaBbl; CKOPOCTh XHWMHYECKOW pEaKIyH, KaTaaus,
XMMHUYECKOE PABHOBECHUE, BJIEMEHTHl XUMUYECKOW TEPMOJUHAMUKHA KaK OJHOU U3
TeopeTndeckux ocHOB xumuu; [I/IK; wmmroctpupoBaTh B3aMMOCBSI3b OCHOBHBIX
XAMUAYCCKUX TMOHITUH 1
MPUMEHATh JTU TOHATUS TIPU OINKWCAHWUA BEUIECTB M MX MPEBPAILCHUN;
HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHUS (POpMYyII BEIIECTB
M YPaBHCHUWA XWMHUYECKUX PpEAKIMU; OINPEAENSITh BAJICHTHOCTh M CTEICHb
OKHUCJICHUS XHWMHYECKHX »JJIEMEHTOB B COCAWHCHUSX pA3JIUYHOTO COCTaBa,
MPUHAJJICKHOCTD BEIIECTB K OINMPEACICHHOMY KJIAacCy COSAUHEHUM 1Mo (popMyiam,
BUJIBI XUMHUYECKOM CBA3M  (KOBaJCHTHOM, WOHHOM, METaUIMYECKON) B
HEOPTaHUYECKUX COCIMHEHUSX, 3apsj MOHA MO0 XUMHYECKON (opmylie, XapakTep
Cpellbl B BOJHBIX paCcTBOpax HEOPTaHUYECKUX COCIUHEHHH, TUII KPUCTAJUTNYECKOU
PEIIETKH KOHKPETHOI'O BEIIECTBA; pacKpbIiBaTh CMbICH [leproanyeckoro 3akona /l.
N. MenaeneeBa u
JIEMOHCTPUPOBATh €TI0 MOHUMAaHHUE:

OMHUCBHIBATh W XapakTepuszoBaTh TaOnMMuHyro ¢opmy Ilepuoanueckoit

CHUCTEeMbl XMMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATUS «A-rpymnma» u «brpymnmay,
«MaJlble TEPHOJBD U «OOJBIINE TEPHUOIBD»;  OOBSCHATH CBSI3b IOJOKCHHUS
sanementa B Ilepuoguueckoil cucTeMe C paclpeliesieHUeM SJIEKTPOHOB 0
HSHEPIeTUYECKUM YPOBHSIM, MOAYPOBHSIM U OpOUTANIIM aTOMOB TEPBBIX YETHIPEX
MIEPUOOB; BBIJICIATH OOIIHNE 3aKOHOMEPHOCTH B UBMEHEHHUU CBOMCTB JIEMEHTOB U
UX COEQUHEHHN (KHCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
CBOMCTB OKCHJOB M THIPOKCHIOB) B Mpelefiax MajlblX NEPUOJOB M TJIaBHBIX
NOATPYNIT C YYETOM CTPOCHHMS HMX aTOMOB;, PAaCKphIBaTb CMBIC]T TEOpPUHU
AIEKTPOJIMTUYECKON JIMCCOLMAllMK, 3akoHa l'ecca W €ro ClejacTBHil, 3aKOHA
JEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH W3MEHEHUS CKOPOCTH XHUMHUYECKOU
peaKIuy, HAMpaBJICHUs] CMEUIEHUS] XUMUYECKOTO0 PAaBHOBECHS B 3aBUCUMOCTU OT
Pa3IMYHBIX (hakTopoB; KJIaCCU(UIIUPOBATH XUMUYECKHUE AJIEMEHTHI,



HEOPraHUYECKHUE BEILECTBA, XHWMHUYECKHE peakuuu (10 4YUCIy U COCTaBy
YYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3((eKTy, MO arperaTHOMY
COCTOSIHUIO PpEareHTOB, IO UW3MEHEHUIO CTEMEHEH OKHUCICHUS XHUMHYECKUX
AJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHUIO KaTajlu3aTropa);, XapaKTepu30BaTh
(omuchIBaTh) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB PAa3JIMYHBIX KJIACCOB
HEOPTaHUYECKUX COCIMHECHUWH, TMOATBEpXkJasi d3TO ONHUCAHUE MpUMEpaMu
MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIIMA;
COCTABJISITh YPaBHEHUS: BJICKTPOJUTUUYECKON IHUCCONUAIMU KUCIOT, LIENI0YEeH U
COJICH; TIOJTHBIC W COKPAICHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHA; peaKIIHii,
MOATBEPAKAAIONMIUX CYIIECTBOBAHWE T'E€HETHUYECKOM CBSI3M MEXIY BellleCTBaMU
pa3IMYHBIX KJIACCOB;  PAaCKpbIBaTh CYIIHOCTh IPOILECCOB THUIPOJIA3a COJIEH
MOCPEACTBOM COCTABJIICHUSI KPATKUX HOHHBIX W MOJIEKYJIIPHBIX YpPaBHEHUI
peaKkIui, CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIMl MOCPEACTBOM
COCTaBJICHUS DJICKTPOHHOr0 OajlaHCca 3THX peakIui; Mpe/icKa3blBaTh XapakTep
Cpelbl B BOJHBIX PACTBOpaXxX COJIEH;

XapakTepu3oBaTh (OMHUCHIBaTh) (U3MYECKUE U XHUMUYECKHE CBOMCTBA
MPOCTHIX BEHIECTB (KUCIOPO, 030H, Tpadut, anMas, KpeMHui, 6op, a3ot, Gocdop,
cepa, XJIOp, HATPUH, KaJIUil, MarHui, KaJIbIUM, aJIFIOMUHUH, KEI€30, MEllb, INHK,
cepedbpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEILECTB, B TOM YHCIE€ HUX BOJHBIX
pacTBOpPOB (aMMHAaK, XJIOPOBOAOPOA, cepoBomopon, okcuabl yriaepoga (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u docdopa (lll, V), cepsr (IV, VI),
CepHHUCTas, cepHas, a30THasg, (ocdopHas, yroiabHas, KpeMHHUEBash KHCIOTHI,
okcuabl U rugpokcuasl MetamioB |A—llA-rpynn, amomunuda, menu (1), nunka,
xenesa (11 u 11));

MOSICHSITh COCTaB, OTJIEJIbHbIE CHOCOOBI TMOJTYYEHHS] U CBOMCTBA CJIOXKHBIX
BEIECTB (KUCIOPOICOACPIKAIINE KHUCIOTHI XJIOpa, a30THUCTas, OOpHas, yKCycHas
KHCIIOTHI U uX coyu, ranorerunbl kpemuus (1V) u docdopa (Il u V), okcun u
ruapokcus xpoma (ll), mepmaHranar xanusi; ONMCHIBATH POJb BAXKHEUIIHX
M3y4aeMbIX BEIIECTB B MPHUPOJHBIX MpolieccaxX, BIUSHUE HA KUBBIC OPTraHU3MBI,
MPUMEHEHUE B PA3JIMYHBIX OTPACISIX SKOHOMHMKHU, HUCIOJIb30BAaHUE JJISI CO3/IaHUS
COBPEMEHHBIX MAaTE€pPUAJIOB U TEXHOJOTUI; IPOBOJIUTH PEAKIIUH, TOJTBEPKIAIOIIHE
KaueCTBEHHBI COCTAB PAa3JIMUHBIX BEIIECTB, PACIIO3HABATH OIBITHBIM MyTEM
coJieprKalliiecsi B BOAHBIX pacTBOPAaX MOHBL: XJIOPHUA-, OpOMHUI-, UOJUI-, CYIb(aT-,
docdar-, kapOoHat-, cUIUKaT-, CyabMUT-, CynbPua-, HUTpAT- U HUTPUT-UOHBI,
TUJPOKCUI-MOHBI, KATUOHBI aMMOHUSI, MarHusi, KaJbIUsl, aJlOMUHUSA, *Keneza (2+)
u xkenesa (3+), meau (2+), 1MHKA; OOBSICHATH W NPOTHO3UPOBATH CBOMCTBA
BOKHEUIIUX HM3ydyaeMbIX BELIECTB B 3aBHUCHUMOCTH OT UX COCTaBa M CTPOECHUS,
MPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BOBMOKHOCTh NMPOTEKAHMS



XUMHUYECKHUX TMPEBPALICHU B PAa3IUYHBIX YCIOBHUSX Ha OCHOBE PAacCCMOTPEHHBIX
JJIEMEHTOB ~ XMMHUYECKOM  KHHETUKHM WM TEPMOJMHAMHKH;  BBIYHCIATH
OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO IOJIO
XMUMUYECKOTO 3JIeMEHTa 1Mo (hopMyiie cOeIWHEHHsI, MAacCOBYIO OO BEILIECTBA B
pacTBOpe, MOJBHYIO JOJI0 XMMUYECKOIO 3JIEMEHTa B COEAWHEHHM, MOJIIPHYIO
KOHIIEHTPALIMIO BEIIECTBA B pACTBOPE, HAXOAUTh MPOCTEHIIYIO (POPMYITy BEILlECTBa
[0 MAacCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB, IPOBOAUTH PACYETHI IO
YPaBHEHHSIM XMMUYECKHX pPEaKIUil ¢ y4eTOM HEeAOCTaTKa OJHOTO M3 pearcHTOB,
MPAKTHYECKOTO BBIXOJIA TMPOJYKTA, 3HAYEHUS TEIJIOBOro 3(deKkra peakiuu,
OIpENIeNIATh COCTaB CMeceii;

coOnmogaTe mpaBuia  OezomacHo  paboTel B jabopaTopuu  IpHU
UCTIONb30BAaHUU XMMHMYECKON TOCyAbl W OOOpyAOBaHUS, a TakXke TpaBuia
oOpallleHus C BEUIECTBAMH B COOTBETCTBHUM C MHCTPYKLUMSIMH BBIIOJHEHUS
7a00paTOPHBIX ONBITOB U MPAKTUYECKHX pabOT MO MOJIYYEHUI0 U COOUpaHUIO
razoo0pa3HbIX BEIIECTB (aMMHMaKa U YIVIEKUMCIONO Ta3a) U  PEHICHHIO
HKCIEPUMEHTAIBHBIX 3a7ad [0 TeMaM Kypca, MPEICTaBIATh pEe3yJbTaThl
JKCIIEPUMEHTa B ()OopMe BBIBOJOB, JOKA3aTENIbCTB, I'pa(UKOB, TAOIUI] U BBISBIATH
IMIUPUIECKUE 3aKOHOMEPHOCTH; MPUMEHATH OCHOBHBIE OTIEPAIlU MBICIUTEIBHON
NEesATEeIbHOCTH (aHaIu3 U

CHUHTE3, CpaBHEHHUE, 000011IeHHE, CHCTEMAaTH3AIHIO, BBISIBJICHUE
MPUYUHHOCIIEACTBEHHBIX CBA3EH) MPU U3yUYCHUH CBOWCTB BEIIECTB U XMMHYECKUX
peakiuii, BIAJIETh €CTCCTBEHHO-HAYYHBIMM METOJAMH TO3HaHUsA (HAOJIOIEHNE,
HU3MEpeHHE, MOACIIMPOBAHUE, DKCIIEPUMEHT (peaTbHbIN M MBICJICHHBIN ); TPUMEHSTh
mpaBuia 0e30macHOro  OOpalieHusi ¢ BEHIECTBAMHU, HCIOJIb3YEMBIMU B
MOBCEHEBHON JKU3HM, TPAaBWJIA TIOBEACHHS B IEJSIX COEpEkKEHUSI 3A0POBBS H
OKpY>Karoliel MpUpOIHON cpejbl, MTOHUMATh Bpej (OMAacHOCTh) BO3JEHUCTBUSI Ha
JKUBBIE OpPTaHU3MBI OMPEICICHHBIX BEIIECTB, IMOSCHATH Ha IMpPUMEpax CIOCOObBI
YMEHBIIICHUSI W TPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUSA, 3HAYCHUE >KUPOB,
O€NKOB, YIJIEBOJOB I OpTraHW3Ma YeJIOBEKAa; WCIOIb30BaTh IOIYYCHHBIC
npejcTaBieHus o cdepax npodeccuoHaIbHOM ASATEIbHOCTH, CBSI3aHHBIX ¢ HAYKOM
U COBPEMEHHBIMH TEXHOJOTHUSAMH, KaK OCHOBY Il TpoQecCHOHATBLHON
OpHEHTAIlMU | JIJIs OCO3HAHHOTO BHIOOPA XMMUU KaK MPO(HIBHOTO TIpeIMeTa Ipu
MPOJIOIKEHUU O0YUEHHSI Ha YPOBHE CpeAHEro oo0IIero oopa3oBaHus; y4acTBOBATh
BO BHEYPOYHOW NPOEKTHO-UCCIIENOBATENbCKON JESITENIbHOCTH XHUMHUYECKOU U
XUMHUKO-IKOJIOTHYECKON  HAMpPABJICHHOCTH, MPHUOOPECTH OMNBIT MPOBEACHUS
y4eOHBIX HCCIEOBAaHUN B YCIIOBUSX OOpPA30BATEIbHBIX OPTaHM3AIUN, a TaKKe
opraHu3anuii (HEHTPOB) JOMOIHUTEIBHOTO 00pa30BaHus AETEH.



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

YCIOBCKa

Ne KoaunuecTBO 4acoB
JJIeKTPOHHbIE
I | HaumeHOoBaHHe pa3ieioB U (uudposBbie)
/ TEM IIPOrpamMmasl Bcer KOHTpOJ]BH HpaKTI/I'—IeCK 06p330BaTeJ'ILHBIe
1 0 ble padoThI ue padboThbl pecypebl
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
http://files.school-
collection.edu.ru/dlrstore/
XumMusg — BaxkHas 00J1acTh 61f8437f-688f-dc72
1. | ecrecrBo3HaHus 1 10 ) 4ea9-
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p A e1ch37845bbf/index.htm
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Ne KoaudecTBO yacoB
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/ TeM []p()l"paMM[,[ Bcer KOHTPOHLH HpaKTH‘leCK 06pa30BaTeJILHbIe
I 0 ble padoThI ue padoThbl pecypcsl
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[IpakTrueckas padota Ne 1 mo teme
"[IpaBusia paboTHI B J1aOOPATOPUH U

https://content.e

5 ) dsoo.ru/lab/subj
puéMbl 0OpalleHus ¢ 1abopaTOPHBIM ect/a/
obopynoBanueM"

https://lesson.ed

6 YucTele BEIECTBA U CMECH U.ru/04/10

https://lesson.ed

7 | CrnocoOsl pa3ienieHus cMecei U.ru/04/10
[IpakTuueckas padora Ne 2 o Teme https://content.e

8 | "Pazgenenme cMmeceit (Ha mpumepe dsoo.ru/lab/subj
OYHCTKY HOBAPEHHOM con)" ect/4/

https://lesson.ed

9 | ATOMBI U MOJIEKYJIBI U.ru/04/10

1 https://lesson.ed

0 XUMHYECKHUE DIIEMEHTHI u.ru/o4/10

1 https://lesson.ed

1 [IpocTsle M ClOXKHBIE BENIECTBA u.ru/04/10

1 | BemectBa MOJIEKYISIPHOTO U https://lesson.ed

2 | HEMOJEKYJSIPHOTO CTPOCHUS u.ru/04/10

1 | Xumunueckas ¢opmysna. BaneHTHOCTH https://lesson.ed

3 aTOMOB XHMHUYECKUX DJIEMEHTOB u.ru/04/10

1 https://lesson.ed

3aKoH IMOCTOSHCTBA COCTaBa BEIIIECTB

u.ru/04/10
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https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OmnpeneneHre BAJICHTHOCTH aTOMOB T10
dhopmynaM OMHAPHBIX COCTMHECHUMA

https://lesson.ed
u.ru/04/10

OTtHocuTeNnbHAsI aTOMHAs Macca.
OTtHocuTenbHAasE MOJIEKYJIIpHasi Macca

https://lesson.ed
u.ru/04/10

Brruucnenust oTHOCUTETBHOM
MOJIEKYJISIPHOI Macchl BEIIECTB,
MOJISIPHOW MAacChl, MacChl BEIIECTB U
KOJIMYECTBA BEIIECTBA

https://lesson.ed
u.ru/04/10

MaccoBas 107151 XUMHYECKOTO
9JICMCHTA B COCIMHCHHUHA

https://lesson.ed
u.ru/04/10

Brruucienns MmaccoBor 10U
XUMHYECKOT0 dJIeMeHTa 1o (opmyie
COeIUHEHUS

https://lesson.ed
u.ru/04/10

Haxoxnenue npocreiiieid popmyIbt
BEILECTBA I10 MACCOBBIM JI0JISIM
JJIEMEHTOB

https://lesson.ed
u.ru/04/10

KomnuectBo BemecTsa. Moib

https://lesson.ed
u.ru/04/10
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2 https://lesson.ed

2 Monsipaast Macca CMeCH BEIIECTB u.ru/04/10

2 | MonbHas 101 XUMUYECKOTO https://lesson.ed

3 DJIEMEHTA B COEAUHEHUN u.ru/04/10
Haxoxnaenue nmpocreiimien hopmybt

2 BEIIECTBA 10 MOJILHBIM JTOJISIM https://lesson.ed

4 S —— u.ru/04/10

2 Xumudeckue sIBJICHUA. X UMHUYECKast https://lesson.ed

5 peakuus v e€ mpu3HaKu u.ru/04/10

2 https://lesson.ed

6 3aKOH COXpaHEHHUsI MacChl BEUIECTB u.ru/04/10

2 https://lesson.ed

v XUMHYECKUE YPAaBHEHUSI u.ru/04/10

2 https://lesson.ed

8 THUIbl XUMHAYECKUX PEaKIHil u.ru/04/10
Pacu€Thl Mo XMMHUECKUM ypaBHEHUSIM

2 KOJMYECTBA M MAaCChI HCXOIHBIX https:/lesson.ed

BCIICCTB WJIM NPOAYKTOB pCAKIIUU

u.ru/04/10
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Brrancnenus no YpaBHCHUAM
XHMHYCCKOH p€aKuu: KOJIN4YECTBA

3 BEIIIECTBA, MACChI I10 U3BECTHOM https://lesson.ed
0 a ’ Y u.ru/04/10
KOJIMYECTBY BEIIECTBA, MacCe
peareHTOB WM MPOYKTOB PEAKIIUU
3 O00011eHE B CHCTEMATH3aIUs https://lesson.ed
1 | 3nanmi u.ru/04/10
3 | KonrponbHas padora Ne 1 mo Teme https://lesson.ed
2 "BemectBa u xumMuueckue peakuuu" u.ru/04/10
3 | Bosmyx — cmech razos. [lonsarue o https://lesson.ed
3 | rasax. u.ru/04/10
3 | 3akon ABoraapo. MomsipHBIi 00BbEM https://lesson.ed
4 | TazoB u.ru/04/10
Brerunciienus 00bEMa, KOJIMUeCTBa
3 BEIIIECTBA rasza M0 H3BECTHOMY €T0 https://lesson.ed
5 H R Y u.ru/04/10
KOJIMYECTBY BEIECTBA, 00BEMY
3 https://lesson.ed
6 OTHOcUTENbHAs MJIOTHOCTh Fa30B U.ru/04/10
3 BrrunciaeHnss OTHOCUTEIbLHOM https://lesson.ed

IIJIOTHOCTHU I'a30B

u.ru/04/10
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BrruncieHuss OoTHOCUTEBLHOM
MOJICKYJIIPHON MaccChl rasa 1o

3 N ‘ https://lesson.ed
g | U3BECTHOMH OTHOCHTENLHOM IIOTHOCTH U.ru/04/10
3 | Boruucienust 00bEMOB ra3oB 1o https://lesson.ed
9 YPaBHEHUIO XUMUYECKON peaKkluu u.ru/04/10
4 | Kucnopoa — 3JI€MEHT U IPOCTOE https://lesson.ed
0 | BewmecTBO u.ru/04/10
4 https://lesson.ed
1 Oxcuppl u.ru/04/10
4 | CnocoOsl mosy4eHHs KUCIOpo/a B https://lesson.ed
2 J1a00paTOPUH U MPOMBIIIIIEHHOCTH u.ru/04/10
4 [IpakTuueckas padora Ne 3 o Teme https://content.e
3 "TTomyyeHue u cobupaHue KUCIopo/a, dsoo.ru/lab/subj
W3y4YEHUE ero CBOMCTB" ect/4/
4 https://lesson.ed
4 KpyroBopot kuciopoaa B mpupoe Uu.ru/o4/10
4 O30H — amIoTpomnHas MOAU(PUKAIIHS https://lesson.ed
5 | kucmopoza u.ru/04/10
TemnnoBoit 3¢ ekt xumMuueckoit
4 | DCaKIHH, TePMOXUMHYCCKHUE httos://lesson.ed
ps: .
6 | YPaBHEHUS, OK30- M SHIOTEPMHUUECKHE U.ru/04/10

peakiuuu
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Brrancnenus no YpaBHCHUAM
XHMHYCCKOH p€aKuu: KOJIN4YECTBA

4 BeIlleCTBa, 00bEMA, MacChI 110 https://lesson.ed
7 | HM3BECTHOMY KOJIMYECTBY BELIECTBA, u.ru/04/10
00BEMY, Macce peareHTOB UJIu
MPOJAYKTOB PEAKIUU
4 | KonrponbHas padorta Ne 2 o Teme https://lesson.ed
8 | "Bosmyx. Kucmopox. Oxcusr" u.ru/04/10
4 | Bomopoa — 3J€MEHT U IIPOCTOe https://lesson.ed
9 | BeIEeCTBO u.ru/04/10
5 | Cnoco0bl momyueHus: BOJOPOa B https://lesson.ed
0 | mabopaTopuH U MPOMBIIIIEHHOCTH u.ru/04/10
5 [IpakTuueckas padora Ne 4 o Teme https://content.e
1 "[lonyuenue u cobupanue BoIopoa, dsoo.ru/lab/subj
W3y4YEHHUE €ro CBOMCTB" ect/a/
5 [Tonsitue o kucnorax u consx. Cocrar https://lesson.ed
2 KHUCIIOT U COJIEN u.ru/04/10
Brrunciienus 00bEMa, KOJIMUECTBA
° BEIIIECTBA raza Mo U3BECTHOMY €TI0 hilps://lesson.ed
3 = Y u.ru/04/10

KOJIMYECTBY BEIIECTBA WU 00BEMY
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Brruncienus o05EMOB ra3oB MO

https://lesson.ed

4 | ypaBHEHHIO XMMHYECKON PEaKINH u.ru/04/10
Bbruuciienus no ypaBHeHUsIM
XUMHUYECKON peakuK: KOJIMYEeCTBa
5 BEIECTBa, 00bEMA, MACCHI 10 https://lesson.ed
5 | HU3BECTHOMY KOJIMYECTBY BELIECTBA, u.ru/04/10
00BEMY, Macce peareHTOB WA
IIPOJYKTOB PEaKIUU
5 | Odwusmnueckre ¥ XMMHUYECKHE CBONCTBA https://lesson.ed
6 Bojbl. Boja B mpupose u.ru/04/10
5 https://lesson.ed
7 CocraB ocHOBaHM W.ru/04/10
5 | PactBopsl. PacTBOpuMOCTS BelecTB B https://lesson.ed
8 | Bome u.ru/04/10
HaceliieHHble 1 HEHACHIIIEHHBIE,
> KOHIEHTPUPOBAHHbIE U pa30aBIC€HHbIE hitps:/Aesson.ed
9 pup P u.ru/04/10
pacTBOpHI
CriocoObl BbIpaKeHUsI KOHIIEHTPAIIH
6 | pacTBOpOB: MaccoBas J0JIs https://lesson.ed
0 | pacTBOPEHHOrO BELIECTBA, MOJISIpPHAS u.ru/04/10

KOHIOCHTpAalHA
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[IpakTuyeckas padora Ne 5 o Teme
"[IpuroToBieHne pacTBOPOB C
Onpee€HHON MacCOBOU J10JIEH
pacTBOPEHHOTO
BeuiecTBa.lIpurorosnenne pacTtBopoB
C OIIpeeNEHHON MOJISIPHOU
KOHIEHTPALHUEN paCTBOPEHHOTO
BeuiecTa"

https://content.e

dsoo.ru/lab/subj
ect/4/

BrlunciieHus ¢ UCOJIb30BaHUEM
HOHSTHUSA «MaccoBad JI0JI BEIIECTBA B
pacTtBope»

https://lesson.ed
u.ru/04/10

Beruunciienus ¢ uCnosapb30BaHuEM
TIOHATHUS «MOJISIPHASI KOHIICHTPAIUS
PacTBOPEHHOTO BELIECTBA»

https://lesson.ed
u.ru/04/10

3anH3HeHI/Ie MMPpUPOAHBIX BOI.
OxpaHa 1 OUYUCTKa MPUPOJHBIX BO.

https://lesson.ed
u.ru/04/10

Brruncnenus ¢ Ucrosnb30BaHUEM
MIOHSATHSI «MaccoBast 10JIs BELIECTBA B
pacTBope»

https://lesson.ed
u.ru/04/10

Bobruucnenus ¢ uCnosib30BaHUEM
MIOHSATHSI «MOJISIPHAsI KOHIIEHTPALIUS
PacTBOPEHHOTO BEIIECTBAY»

https://lesson.ed
u.ru/04/10
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6 O00011IeHIE U CUCTEMATHU3AIUS https://lesson.ed

7 | 3naHmi u.ru/04/10
KonTponpnas padora Ne 3 o teme

6 "Boxopox. Bona. PacTBOpEL. https://lesson.ed

8 O n M

CHOBaHHUS

6 OKcuIpl: COCTaB, KiIacCUpUKaI, https://lesson.ed

9 TpUBHAILHBIE HA3BAHUS u.ru/04/10

7 | TlomyueHue ¥ XUMUYECKHUE CBOMCTBA https://lesson.ed

0 | oxcumoB u.ru/04/10
IlonsTre O TUAPOKCHAAX —

! OCHOBaHMSX U II:I/ICJ'IO II0 coepIKaIINX https://lesson.ed

1 poACOAEpat U.ru/04/10
KHCJI0TaX

7 du3ndyeckne U XUMUUECKIE CBOMCTBA https://lesson.ed

2 | KHCIOT u.ru/04/10

7 https://lesson.ed

3 [TonydyeHue KUCIOT U.ru/04/10

7 https://lesson.ed

4 Knaccudukamnms ocHoBaHMiA W.ru/04/10

7 [LI€noun, UX CBOMCTBA U CIIOCOOBI https://lesson.ed

5 | momyueHus u.ru/04/10

7 | HepacTBOpHMBIC OCHOBaHHUS, HX https://lesson.ed

6 | cBoiicTBa U CrIOCOOBI MOTyYEHUS u.ru/04/10
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[TonsaTue 06 amdpoTrepHbIX
TUAPOKCHUIAX: XMMUYECKUE CBOMCTBA U
nony4deHue. [ IJpuMeHeHne BaxxHEH X
OCHOBAaHUI

https://lesson.ed
u.ru/04/10

Comu: cocraB, KinaccuuKamus,
TPUBHAJIbHBIC HA3BaHUS

https://lesson.ed
u.ru/04/10

duznueckre 1 XUMHUYECKHE CBOMCTBA
coneil. [Tonyuenue comneit

https://lesson.ed
u.ru/04/10

I'eneTnyeckas cBs3b MCXKAY KilaCCaMu
HEOpPTraHNYCCKUX COE€OUHEHUI

https://lesson.ed
u.ru/04/10

[IpakTuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUIECKUX
COCIMHEHUI»

https://content.e

dsoo.ru/lab/subj
ect/4/

Brruucienud mo YpaBHCHUAM
XUMHYECKON peaKINy: KOJTHISCTBA
BEIIECTBa, 00HEMA, MAaCCHI 1O
W3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB UJIu
MIPOJIYKTOB PEAKITUU

https://lesson.ed
u.ru/04/10
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Brrancinenus mMacchl IIpOAYKTa
pE€aKkuuu 1mo HW3BECTHOM Macce OAHOI'0

8 W3 MCXOJHBIX BEIIECTB, B3ATOT'O B BUJIE https://lesson.ed
3 pacTBoOpa, CoaepkKaIiero u.ru/04/10
ONPEACIEHHYI0 MACCOBYIO JIOJIO
PacTBOPEHHOTO BEIIECTBA
Kontpoasnas padora Ne 4 o teme
8 "OCHSBHI:IG Knr;ccm HEOPraHHYECKUX https://lesson.ed
4 p U.ru/04/10
COCIMHEHHI
8 | TlepBble MOMBITKU KiIacCH(DUKAIIUH https://lesson.ed
5 XUMHYECKHUX DJIIEMEHTOB u.ru/04/10
8 | DremeHTHI, KOTOpbIE 0OPa3yIOT https://lesson.ed
6 amOoTepHbIE OKCUABI U TUIPOKCUIBI u.ru/04/10
8 | Ilepmogmueckuii 3aKoH. OTKpHITHE https://lesson.ed
7 [Tepuoanueckoro 3akoHa u.ru/04/10

OcHoBHBIC CBCIACHUS O CTPOCHHUU
aTOMOB

https://lesson.ed
u.ru/04/10

DIIEKTPOOTPHULIATENBHOCTh
XUMHUYECKUX HJIEMEHTOB

https://lesson.ed
u.ru/04/10

O ©| © | 0

KoBanentHas TOoJIApHAsA U HCTIOJIAPpHAA
CBA3U

https://lesson.ed
u.ru/04/10
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HNonnag cBsa3b

https://lesson.ed
u.ru/04/10

DNEKTPOHHBIE U CTPYKTYpPHBIE
(hOpMyIIBI BEIIECTB

https://lesson.ed
u.ru/04/10

THnbpl KPUCTATITNYECKHUX PELMIETOK U
UX XapaKTEePUCTUKHU

https://lesson.ed
u.ru/04/10

[TpuunHbI MHOrOOOpa3us BEIIECTB,
3aBHCHMOCTH CBOWMCTB BEIIECTB OT
COCTaBa U CTPOCHUS

https://lesson.ed
u.ru/04/10

CreneHb OKUCICHUSA

https://lesson.ed
u.ru/04/10

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

https://lesson.ed
u.ru/04/10

CocraBiicHUE YpaBHEHUH
OKHCIIMUTENHHO-BOCCTAHOBUTEIBHBIX
peaKIuii, METOJT DJIEKTPOHHOTO
OanaHca

https://lesson.ed
u.ru/04/10
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Brruucienus mo ypaBHEHUSIM
XUMHUYECKON PEaKIIUU: KOJTUIECTBA
9 BEIECTBa, 00bEMA, MACCHI 10 1 https://lesson.ed
8 HU3BECTHOMY KOJIMYECTBY BEIIIECTBA, u.ru/04/10
00BEMY, Macce peareHTOB UJIu
MIPOJYKTOB PEAKIIUU
Brruncienus npocreniieit
9 MOJIEKYJISIPHOM (OpMYJIbI BElIeCTBa 10 hitos://lesson.ed
ps: .
g | U3BECTHBIM MACCOBBIM JIOISM 1 w.ru/04/10
3JICMCHTOB
1
0 N https://lesson.ed
. O0o0mIeHre U cHCTeMaTH3alus 3HaHui| 1 WLru/04/10
1 | KonrtponbHas padota Ne 5 o teme
0 | "Crpoenue aromMa. Xumudeckas cBsisp" | | https://lesson.ed
1 u.ru/04/10
1
0 PesepBHLL VPOK 1 https://lesson.ed
) PBHBILYP U.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME 102
9 KJIACC
N/ Tema ypoka KoanyectBo yacos Jara DJIeKTPOHHbIE
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u3ydyeH | uudponbie
n us o0pa3oBaTe/ibH
Bce | Kontpoasr | IIpakrnuec
/ ble pecypchl
I ro Hble padoThl| Kue padoThl
. c https://lesson.edu.
TPOEHHE aTOMOB 1 ru/04/10
Oco0eHHOCTH 3aIOTHeHUS
2 ANEKTPOHHBIX OpOUTAICH 1 https://lesson.edu.
P ru/04/10
aTOMOB Pa3JINYHBIX JIEMCHTOB
OOMeHHBIHN 1
JIOHOPHOAKLIETITOPHBIN
MEeXaHU3M 00pa30BaHUS https://lesson.edu.
3 . 1
KOBAJIEHTHOU CBSI3H. ru/04/10
MexMonexynspHbie
B3aMMO/ICHCTBHS
Knaccudukamnms xumuaecknx
4 €aKIIMH 10 Pa3TUIHBIM 1 hitps://lesson.cqu.
P P ru/04/10
MpU3HAKaM
DHepreTuka XUMHUECKUX
P N N https://lesson.edu.
5 peakuumii. TernoBoit a3 dexT 1

XMMHYECKON peaKiuu

ru/04/10
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ITonsiTHE O CKOPOCTH XMMHYECKOU

https://lesson.edu.

6 €aKI1H. 3aKOH JIEHCTBYIOIINX
peaKtt A yrom ru/04/10
Macc -
Dueprus aktuBauuu. [lonstue o
7 caTanse. DeDMEHTLL https://lesson.edu.
- eP ' ru/04/10
HNHruburops!.
@akTOpPBI, BIUSAIOIINE HA CKOPOCTh
8 | XMMHHYECKOH peaKiun https://lesson.edu.
ru/04/10
TTousaTre 0 XUMHYECKOM
9 ABHOBECHIL. oA Je https://lesson.edu.
p » TIPHHI ru/04/10
[IaTennbe
10 OKUCIIUTEILHOBOCCTAHOBUTEIbHBIE https://lesson.edu.
peakuuu ru/04/10
CBolicTBa MPOCTHIX BEIIECTB —
METAILIOB U HEMETAIUIOB, KUCIOT U
. " https://lesson.edu.
11 | coneit — B cBeTe MpeACTaBICHUI

00 OKUCIIUTEIBHO-

BOCCTAHOBUTCIIBHBIX PCAKIUAX

ru/04/10
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[TpakTnueckas padota Ne 1.

Pewenne https://content.ed

12 | skcnepuMeHTaIBHBIX 337124 110 TEME s0o0.ru/lab/subject
«OKUCTUTETLHOBOCCTAHOBUTEIIbHbBIC 14/
peakIum»

KonTponsHas padora Ne 1 mo Teme
13 «OCHI())BHBIG 3aII)<OH0Me HOCTH hitps:/lesson.edu.
b ) 0/04/10
MPOTEKAHUS XUMUYECKUX PEAKITUN»

14 PactBopeHune kak https://lesson.edu.
(U3UKOXMMHUYECKHH IporLiecc ru/04/10
ONEKTPOIUTHI U HEITEKTPOIUTHI https://lesson.edu.

15 ru/04/10

16 Teopust 2NEKTPOITUTHYECKON https://lesson.edu.
JACCOLIMALIAN ru/04/10

17 HNoHHOE npoun3BeIeHNE BOBI. https://lesson.edu.
Bonopoansiit nokaszarens ru/04/10
DIIEKTPOIUTHYECKAS

18 | mucconmanms KHCIIOT, https://lesson.edu.

OCHOBaHUH U coJIer

ru/04/10
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https://lesson.edu.

19 | Peaxuuu noHHoro ooOmena ru/04/10
CBoiicTBa KMCJIOT, OCHOBAaHUH 1
COJICH B CBETE MPEACTaBICHUI
20 00 3TEKTPOINTHIECKOH https://lesson.edu.
JMIACCOLUAALAN ru/04/10
KauecTBennsle peakuuu Ha https://lesson.edu.
21 yoner ru/04/10
[IpakTuueckas padora Ne 2.
Pemenue skcriepuMeHTATEHBIX https://content.ed
22 | 3aAadIio TeMe soo.ru/lab/subject
«INEKTPOTUTHYECKAS 14/
JIACCOIAAITSI
. https://lesson.edu.
23 | T'maponm3 coneit ru/04/10
HNonHbIe ypaBHEHUS TUIPOIIN3A https://lesson.edu.
24 | oneit ru/04/10
ITpakTuyeckast paGora Ne 3.
Pemenne https://content.ed
25 so0.ru/lab/subject

SKCIEPUMEHTAIBHBIX 3a7a4 110
teme «l 'uaponus conen»

14/
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Konrtponsnas padora Ne 2 o
TeMe "DIeKTPOoTUTHIECKas

https://lesson.edu.

26
aucconuanysa. XuMHICCKUE ru/04/10
peakuuu B pacTBopax"

OO01mmas xapakTepuCcTHKa https://lesson.edu.

27
HEMETAILJIOB ru/04/10
OO01as xapakTepucThKa https://lesson.edu.

28
rajorc¢HOB ru/04/10
X .

29 HMquCKH;( cBoHcTBa https://lesson.edu.
FaH?FeHOB. MMUYECKHE (u/04/10
CBOICTBA XJIOpa
XnopoBogopoa. ComnsiHast https://lesson.edu.

30 KHCIIOTa ru/04/10
[IpakTuueckas padora Ne 4 1o
Telf\/[e "Tlon CHII)/IG COJIIHOM hitps://content.ed

31 Y1 . so0.ru/lab/subject
KHUCJIOThI, U3yYeHUe e& 14/
cBOCTB" —

30 Baxneiimne coequHenus xjiopa https://lesson.edu.

" UX HAXO0XACHHUEC B IIPUPOIC

ru/04/10
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OOm1ast xapaKTepUCTHKA

https://lesson.edu.

33 aneMeHToB VIA-rpynmsl ru/04/10
CtpoeHue u CBOMCTBA ITPOCTOTO
BCIIICCTBA Cepbl. AHHOTPOHHBIC https//lessonedu
34 Moau(UKaIIH cepbl ru/04/10
35 iepOBoﬂOPOH’ CTPOCHIHE, https://lesson.edu.
H3z/1qec1cne U XUMHUYECKUE ru/04/10
CBOICTBa
https://lesson.edul.
36 | Oxcupasl cepsl ru/04/10
) https://lesson.edul.
37 | CepHucras KucaoTa U e€ Coiu. ru/04/10
https://lesson.edul.
38 | Cepnas KHCIIOTa U €€ COJU ru/04/10
39 [IpombllIIEHHOE MOTyYEHHE https://lesson.edu.
CEpPHOM KHUCIIOTHI ru/04/10
Haxoxnenue cepol u eé
COEIMHEHUI B IPUPOJE.
40 | XUMITUECKOe 3arpsi3HeHne https://lesson.edu.

OKpY’Karolllen cpeibl
COCJIMHEHUSIMU CEPbI

ru/04/10
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Brrunciienust Maccol poOayKTa
pEaKUUH 110 U3BECTHOMN

https://lesson.edu.

41 | maccoBoii (00bEMHOIT) [10]TE ru/04/10
(%) ero BbIXOAA OT -
TEOPETUYECKH BO3MOKHOTO
OO01as xapakTepucTHKa https://lesson.edu.
42
2JIEMEHTOB VA - TpymIibl ru/04/10
A
43 oL pacg)pOCTpaHeHHe B https://lesson.edul.
IpUPOJE, I/ISI/I‘I?CKI/IG u (u/04/10
XUMUYECKHE CBOUCTBA
AMMuak, ero puznueckue u https://lesson.edu.
44 .
XMMHYECKHE CBOMCTBA ru/04/10
https://lesson.edul.
45 | Conu aMMOHHUS ru/04/10
IIpakTruyeckas pabora Ne 5 o https://content.ed
46 | teme "llonydyeHue aMMuaxa, so0o.ru/lab/subject

M3y4YEHUE ero CBOMcTB"

14/
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47

Oxkcwuapt azota (I, I 111, IV, V)

https://lesson.edu.

ru/04/10

Asotucrast kuciaora. A3oTHas

https://lesson.edu.

48 | ucrora ru/04/10
[IpoMblieHHOE TTOJTyYEeHHE https://lesson.edu.

49 N
A30THOM KUCIIOTHI ru/04/10
HuTpatbl 1 HUTPHUTEL.

50 XI/IMI/IHGCKOCUSanﬂSHeHI/IG https://lesson.edu.
OKpY>KaroIlen cpe/ibl ru/04/10
COCIMHEHHSIMU a30Ta
docdop, amTOTPOITHBIE https://lesson.edu.

51 /04/10
Mojudukauu pocdopa ru/u4/10

59 Oxcunst hocdopa (111, V) u https://lesson.edu.

dbochopnas kucmora

ru/04/10

Iloustue o MHHCEPAJIBbHBIX
ynoOpeHusx. 3arpsi3HeHne

https://lesson.edu.

53 | mpupOTHBIX BOTOEMOB /04110
COEIMHEHUSIMH a30Ta U -
docdopa

54 Yraepon, ero aJuloTpOIHbIE https://lesson.edu.

Moau(HUKAIKY U CBOMCTBA

ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Oxkcupl yriaepojaa, ux
(bU3UYECKHEe U XUMHUYECKUE

https://lesson.edu.

55 | cBoiicTBa. DKOIOrn4YecKue
ru/04/10
poOJIeMBbl, CBSI3aHHBIC C
okcuaoMm yriepoaa (IV)
IIpa eckue padboTsl Ne 6 o
Teph/[::gzﬂ KHeHie 012)114 a t https://content.ed
56 Y ! soo.ru/lab/subject
yriepona (IV) u uzyuenue ero 14/
CcBOICTB" -
) https://lesson.edu.
57 | VYronpHasg Kuciora u €€ coiu ru/04/10
Kpemuuii, ero pusnueckue u https://lesson.edu.
58 o
XHUMHUYECKHE CBOUCTBA ru/04/10
Oxkcua kpemuus (IV), https://lesson.edu.
59
KpEMHHUEBAsk KUCIIOTA, ru/04/10
CHJTUKATHI
https://lesson.edu.
60 | bop. bopnas kucnora

ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
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https://content.edsoo.ru/lab/subject/4/
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[TpakTuyeckas pabora Ne7.
Pemenne skciepuMeHTAIBHBIX

https://content.ed

61 . soo.ru/lab/subject
3a7a4 1o TeMe «Baxneiimmue 14/
HEMETAJUIBL U UX COCIUHEHU —
Boraucnenns maccol (00bEMa;
H.y.) IPOJIYKTa pPEaKIUHU 110
62 naHHOM Macce (00bEMY) https://lesson.edu.
HCXOJIHOTO BEIIICCTBA, ru/04/10
COZEPKAIIETO ONPEAECTEHHYIO
MacCOBYIO JIOJIO MIpUMeceit
KonTponbnas padora Ne 3 mo
. TeMe «BakHeHIIIe HeMeTalIbI https://lesson.ed.
1 UX COETUHEHUI. ru/04/10
OO01mmas xapakTepucThKa
XUMHAYECKHUX DIIEMEHTOB —
https://lesson.edu.
64 | MeTayUIOB Ha OCHOBAHWUHU HX

nonoxenus B [ICXD JI.U.
Menneneena

ru/04/10



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

https://lesson.edu.

65 | Meramibl A- u b-rpynn ru/04/10
OO01me XMMAYECKUE CBOMCTBA https://lesson.edu.
66 METAJLJIOB ru/04/10
OO6u1re cnocoObl MOTyYSHHS
67 | METAIoB, METAILTYPIHS. https://lesson.edu.
ru/04/10
CruiaBbl A B
. Brruncnenus no ypaBHEeHUSIM httos://lesson.edu.
AJICKTPOJIN3a PACILJIAaBOB U /04110
pPacTBOPOB BEIIECTB
[TonsATHE O KOPPO3UH METAILIOB https://lesson.edu.
69 ru/04/10
Paznuuuple THIIBI BEIYUCIEHUN
70 https://lesson.edu.
o ypanHeHI/ISIM XUMHUYECKUX U/O4/10
peakmuit nnay
Mertamiel A-rpymni. https://lesson.edu.
1 [1lenouHbBIE METAIIIBI ru/04/10
79 Haxoxnenune B npupoe. https://lesson.edu.

CBoiicTBa MICI0OYHBIX

ru/04/10

METAJlJIOB
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OKcuIbl ¥ THIPOKCHUIBI HATPUS

https://lesson.edu.

73 |y xams ru/04/10
https://lesson.edu.
74 | Illemo4HO3E€MEIIbHBIC METAJIIBI ru/04/10
75 Baxeiiume (iOCI[I/IHCHI/IH https://lesson.edu.
KaJblLus, CBOMCTBA, /04110
MIPUMCHCHHE
76 JKEcTKOCTh BOJBI U CIOCOOEI €€ https://lesson.edu.
YCTPaHEHHS ru/04/10
[IpaxTuueckas padora Ne 8 o https://content.ed
77 | Teme "XKEcTKOCTL BOJBI U soo.ru/lab/subject
METOJIbl €€ yCTpaHEHUS" 14/
. https://lesson.edu.
78 | AnmroMuHUIA ru/04/10
AmMdoTepHbIe CBOICTBA OKCHJIA
79 | ¥ HIPOKCHA ATFOMUHNS https://lesson.edu.
ru/04/10
OO6m1ast XxapakTepucTruKa
https://lesson.edu.
80 | meramnoB b-rpymm (moOOYHBIX

MOATPYII)

ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[TepBoHauasibHBIE

https://lesson.edu.

81 | mpencramieHus O (u/04/10
KOMIUIEKCHBIX COEIUHEHUSIX -
https://lesson.edu.
82 | Menp u cepedbpo ru/04/10
83 AMdoTepHbIC CBOMCTBA OKCHIA https://lesson.edu.
Y TUJIPOKCUJIA IIMHKA ru/04/10
https://lesson.edu.
84 | Iuuk ru/04/10
https://lesson.edu.
85 | JKeneso ru/04/10
86 OKcupl, THIPOKCUIBI U COJTH https://lesson.edu.
xenesa (II) u sxenesa (11I) ru/04/10
UyryH u cranb — CILIaBbl https://lesson.edul.
87 )Kesesa ru/04/10
IT 0 Ne 9.
paKTHicckas pabota 78 https://content.ed
Pemenue skciepuMeHTATBHBIX :
88 . soo.ru/lab/subject
3a7a4 o TeMe «Baxnaeimme 14/
METAJUIBI U UX COEINHEHUA -
Paznuynrle THIIBI BEIYUCIEHUN
https://lesson.edu.
89 | 1o ypaBHEHHUSIM XMMHYECKHUX

peakuuii

ru/04/10



https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Konrtponsnas padora Ne 4 o

https://lesson.edu.

90 | Teme «Baxueine MeTaIIBI U
ru/04/10
UX COEIUHEHUI -
[Tepuonuueckuii 3aKOH U
Ilepuonuueckas cucrema https://lesson.edu.
91
XUMHUYECKUX DIIEMEHTOB B ru/04/10
CBETE TEOPUH CTPOCHHS aTOMa
https://lesson.edu.
92 | Xwummus 1 370pOBbE ru/04/10
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMHYECKUX
g3 | DJIEMEHTOB M MX COEJIMHEHHH B https://lesson.edul.
nepuojax u rpymnmax ru/04/10
Crpoenue BeniecTBa B TBEPAOM,
94 KUIKOM 1 ra3000pasHoM . https://lesson.edu.
COCTOSIHHH. BUABI XUMHUUECKOH ru/04/10
CBSI3U —_
Knaccudukamust XuMUIeCKIX
95 cax Hg) o Ha3J'II/ILIHLIM https://lesson.edu.
peaxi p ru/04/10
MPU3HAKAM
96 XUMHUYECKUE PEAKIUU B https://lesson.edu.

pactBopax. ['maponus coneit

ru/04/10
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https://lesson.edu.ru/04/10

CBOMCTBA KHCJIOT, OCHOBAHUH B
CoJieil B CBETE MpeICTaBIeHUN 00
ANEKTPOJIUTUICCKON TUCCOIIUAITIU

https://lesson.edu.

o7 . ru/04/10

OKHCIUTENEHOBOCCTAHOBUTEIbHBIE
https://lesson.edul.
CaKIHH.

98 | peart . ru/04/10
DnexTpous. B
[IpakTuueckas padora Ne 10. httos:/fcontent.ed

ps://content.e
P

gg | - CHICHHE 1 1 soo.ru/lab/subject

HKCHEPUMEHTAIbHBIX 33/a4 110 14/
TeMe «XMMHUYECKHE PEAKIIMH» o
ITpakTruyeckas padora Ne 11. .
10 | Pemienne SKCIIEPUMEHTATBHBIX https.//content_.ed
1 1 so0o.ru/lab/subject
0 | 3amau no Teme «MeTasisbl, 14/
HEMETaJUTbl ¥ UX COCTUHEHUSD _

10 . https://lesson.edu.

1 PesepBHBIil ypok 1 ru/04/10

10 . https://lesson.edu.

2 PesepBHBIil ypok 1 ru/04/10

OBIIEE KOJIMYECTBO YACOB
102 11

[10 ITIPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YYHEHUKA

. Xumws, 8 knacc/ ['abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,
AxrmmonepHoe o0miecTBo «M3aatenberBo «IIpocBerieHne»

. Xumms, 9 kmace/ TNabpuensa O.C., OctpoymoB WN.I'., CrnagxoB C.A.,
AxmmonepHoe o0miecTBo «M3aatenberBo «IIpocBermeHne»

Ta6HI/I]_IBII HepI/IOILI/I‘-IGCKaH CHUCTCMAa XUMHNYCCKHX 2JICMCHTOB I[ n. MGHIIGJIGCBa,
Ta6J'II/II_[a PaCcTBOPUMOCTH, BJIGKTpOXI/IMI/I‘-IGCKI/Iﬁ PO HAIIPSKCHUA MCTAJIIIOB

METOANUYECKHUE MATEPHUAJIBI U151 YYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.
-Peanuzanus-TpedboBanuii-OI'OC-0CHOBHOT0-00111€T0-00pa30BaHuUs.

-MeToaunueckoe-nocooue-ais-yautens.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/






