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HOACHUTEJBHASA 3AIINCKA

[IporpamMma o XMMHHM OCHOBHOTO 00111eT0 00pa3zoBaHus (yriayOiaEHHBINH YPOBEHbD)
COCTaBJICHA HA OCHOBEe TpeOOBaHMW K pe3yJibTaTaM OCBOCHHS  OCHOBHOM
o0pa3oBaTeNnbHON MpOrpaMMbl OCHOBHOTO 00IIIEr0 0Opa3oBaHMs, MPEACTABICHHBIX B
dI'OC 00O, ¢ yueTom deaepanbHOil paboueli MporpaMMbl BOCITTUTAHHUSI.

[IporpamMma mo xumuu pa3paboTaHa C LEIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 y4eOHOMY TIPEIMETY.

[Iporpamma o xumuu Aa€T NpeACTaBICHUE O LEJIAX, OOIEH CTpaTeruu 00y4eHus,
BOCIIUTAHUS U PA3BUTHUS, 00YUAIONIUXCS CPEJCTBAMU YY€OHOTO MPEeIMEeTa, ONpeaesser
00s3aTeNbHOE MPEAMETHOE COAEp’KaHWE, €ro CTPYKTYpy IO pazfenaMm H Temaw,
pacmpeziesieHre 1o KiiaccaM, peKOMEHIyeMYIO TOCIeI0BATEIbHOCTh H3yUYEHUSI XUMHH C
Y4E€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarmmxcs. B mporpamme Mo XUMHUU YUHUTHIBAIOTCS
BO3MOXXHOCTH y4e€0HOrO TpeaMeTa B peanu3alud TpeOOBaHMN K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM W TPEIMETHBIM pe3yiabTaTaM OOyYeHHs W B
GbopMHUpOBaHUHM  OCHOBHBIX  BHJOB  Yy4eOHO-TIO3HABATENBbHOM  JESATEIBHOCTH
00y4aroIerocsi o OCBOCHUIO y4eOHOTO COAECpKAHMUSL.

N3ydyeHne XMMUK Ha YpPOBHE OCHOBHOT'O OOIIero o0pa3oBaHUsl OPUEHTUPOBAHO Ha
OOIIEKYTBTYPHYIO TOJATOTOBKY, HEOOXOIMMYIO IJii BBIPAOOTKH MHUPOBO33PEHUYECKHIX
OPUEHTHPOB, PA3BUTHs MHTEIUICKTYaJIbHBIX CIOCOOHOCTEN M MHTEPECOB 00yUYaAIOUTUXCA,
Ha TPOJI0JDKEeHNEe 00y4YeHHsT Ha YPOBHE CPEITHEr0 00I1Iero 00pa3oBaHusl.

3HaHWE XUMHH CIY’)KUT OCHOBOM Juisi  (OpPMHpPOBAaHUS  MHPOBO33PECHHUS
oOy4aromierocs, ero MpeACTaBICHU 0 MaTepUaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
urparoT GopMHpPyEeMbIe XUMHUEH TIPEICTABICHHS O TIPEBPAIICHUSIX YHEPTHH U BEIIECTB B
npuposie, O TMyTAX peleHuss TI00aNbHBIX TPOOJIeM YCTOMYMBOTO Pa3BUTHUSA
YeJIOBEUECTBA — CHIPHEBOM, SJHEPTETHUECKOM, ITPOIOBOIHCTBEHHOMN TIPOOIeM, MPOOIeMbI
HKOJIOTMYECKOI 0e30nmacHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEH Il caMOpasBUTHA U (POPMHUPOBAHUS
KYJBTYPhI IMYHOCTH 00YUaIOIINXCs, X 0011el U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJAaJ B (OPMHUPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEMN
OoOydJaronuxcsi,  HaBBIKOB  HMX  CaMOCTOSITEIbHOM  y4eOHOW  JIeATeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX M  HUCCIIENOBATEIIbCKUX yMEHHH, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKU3HHM, TaK U B POGECCHOHATHLHON ACSITELHOCTH;

3HAKOMHUT CO CHeUU(UKOW HAYYHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI
MPEACTABIICHUA O €IWHCTBE MPUPOJBI M YEIIOBEKA, SBISETCS KIIOYEBBIM JTAllOM B
(bOopMHUPOBaHUN €CTECTBEHHO - HAYYHON TPAMOTHOCTH 00YYarOIINXCS;



CIIOCOOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO -
HAy4YHBIM 3HAHMSIM, K TPUPOJIC, K YEIIOBEKY, BHOCUT CBOW BKJIQJ B IKOJOTHYECKOE
00pa3oBaHUE O0YYAIOITUXCSI.

JlanHbple HampaBiieHWs B OOYyYEHMM XUMHUU OOECIEUYMBAIOTCA CrenupUKOn
collepKaHUsl TMpEAMETa, KOTOPbIM SBISIETCS MEJAaroru4eckKd  aJanTHUPOBAHHBIM
OTpPaXEHUEM OTIPE/ICTICHHOTO 3Tala Pa3BUTHS XUMHH.

YriyOnéHHpI KypC XMMHH OCHOBHOTO OOIETo 00pa3oBaHMs OPUEHTHPOBAH Ha
OCBOCHHME OOYyYaIOIIMMHUCS CHUCTEMbl TIEPBOHAUYATIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUHU, OCHOBOIIOJATaloMUX TMPEACTaBICHUN O0Oled XUMUU WU
OTJICTIbHBIX 3HAUUMBIX MOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coaepKaHHs MpOTpaMMbl IO XUMHUU CHOpPMHpPOBAHA HA OCHOBE
CUCTEMHOTO Toaxoma K e€ wusydeHuto. ComepikaHWe CKIAABIBACTCS M3 CHCTEMBI
MOHSATUN O XMMHUYECKOM JJIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATUA O XUMUYECKON
peakiuu. OO0e 3TH CHCTEMbl OPraHU30BaHbl 10 TMPUHIIMITY [OCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHWHA Ha OCHOBE TEOPETHUUCCKUX MPECTABICHUIN pa3HOTO YPOBHSI:

aTOMHO-MOJICKYJIIPHOIM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepnoanueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

YUEHHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U;

IPEICTaBICHUN 00 PJEKTPOIUTUYECKOMN AUCCOIUAIINN BEIIIECTB B paCTBOPax;

0 XUMHUYECKON KHHETHKE U TEPMOIUHAMUKE.

B ocHOBY TeopeTHuecKknx 3HaHUH TOJIOKEHBI SMITMPUYECKH TOTyUEHHBIE (haKTHI.
Teopernyeckre 3HaHUS Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO YPOBHA K JIPYrOMY
U 00ecCreynBalOT OO0y4YalomUMCS BO3MOXXHOCTh OOBSCHITH M IMPOTHO3UPOBATH
CBOMCTBA, CTPOEHNE U 00JACTH MPAKTUIECKOTO MPUMEHEHHS N3y4aeMbIX BEIIECTB.

OcBoeHune cojepKaHus MPOTPaMMbl 10 XUMHH TPOUCXOIUT C HMCIOIb30BAHHEM
3HAHWN W3 paHee W3YYCHHBIX YYEOHBIX TPEIMETOB: OKPYKAIOIIMH MHUpP, OHOIOTHS,
¢du3uKa, MaTeMaTuka, reorpadus, TEXHOJIOTHS, UCTOPHUS.

[Iporpamma ocHOBHOTO 0011eT0 00pa30BaHUs MO XUMHUH (YTITyOJIEHHBIN YPOBEHB)
OpPHMEHTHpPOBaHA Ha COXpaHCHHWE (YHIAMECHTAIILHOTO XapakTepa 0Opa3oBaHMS,
cnenu@UKu yaeOHOTO TpeIMeTa M 00€CIICUeHNE YCIICIITHOTO 00yUeHHUS Ha CIIEAYOIIeM
ypoBHE oOpa3oBaHHMsi. B mporpamMMe mno XHMHHM peaMu3yeTCs pa3BUBAMOIIAS U
MpaKTUYECKasl HAMpPaBICHHOCTh OOy4deHUss Xumuu, auddepeHnuanus oO0ydeHus,
BKJIIOYArOIass  MpopuIbHYI0  MOATOTOBKY  OOy4YalomUXCi ¥ MOCIEIyIoIIee
caMOOTIpeIesIeHHE B BHIOOpE HarlpaBieHus: 00y4eHus! B TPO(PHIIbHBIX Kiaccax.

YriyOonéHHoe — W3y4YeHHWE ~ XMMHH  CIOCOOCTBYET — peaju3alud  3ajaad
Mpo(eCCUOHAIEHON OpPUEHTAIlMM W HAMpPaBIIEHO Ha TMPEJOCTaBICHUE BO3MOXKXHOCTHU
KOKJIOMY OOydYaromeMycsi TPOSBHUTh CBOM WHTEJUICKTYallbHBIE ¥ TBOPYECKHUE
CIIOCOOHOCTH TIPU HM3yYEHUH y4eOHOTO MpeaMeTa, HEOOXOAMUMBIC ISl MPOIOJKCHHUS
00pa3oBaHus U TAJIbHEUIIIEH TPYI0BOM AEATEILHOCTH.



[Iporpamma 1o xumuu (YrIyOn€HHBIM  ypOBEHb) TMpeAHa3Hau€Ha  JJiA
UCIIONIb30BaHUSI B OOpPa30BATENbHBIX OPTaHHU3AIMAX, PEATM3YIOUUX MPOTPaMMbl
muddepenniupoBanHoro  (yrayoséHHOTO, TPO(GHUIBHOTO) M3YYCHHS  OTIACITBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHMs.

OOpazoBaTenbHble (PYHKIIMM XUMHH, H3Yy4aeMOM Ha YIJIyOJIGHHOM YpOBHE,
peanu3yroTcs B Tporiecce (HOPMUPOBAHMS 3HAHWNW OCHOB XHUMHYECKOM HAYKH Kak
00JJaCTH COBPEMEHHOI0 €CTECTBO3HAaHHA, OOJACTH MPAKTHYECKOW JI€ATEIbHOCTH
YeJIoBeKa M OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajjaya y4eOHOro rnpeamera
COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHUNA — BaKHEUIIUX (PaKTOB,
NOHATUM, 3aKOHOB U TEOPETHYECKUX IMOJIOKEHHUH, JOCTYNHBIX O0O0O0OIIEHUN
MHPOBO33PEHYECKOTO XapaKTepa, SI3bIKa HAYyKW, B MPHOOMICHUH K HAYYHBIM METOAam
MO3HAHUS MPU U3YUYEHUU BEIECTB U XUMUYECKUX pPeakluuid, (OPMUPOBAHUH U PA3BUTUU
MO3HABATENIbHBIX YMEHUM U CHOCOOOB AESITENBHOCTH M MX NPUMEHEHUU B Y4EOHO-
MO3HABATENbHON M Yy4YyeOHO-UCCIENOBATEIbCKON JIEATENbHOCTH, OCBOCHHUU MPABUI
0e301acHOro o0panieHus ¢ BEIIECTBAMU B TTIOBCEIHEBHOM KU3HH.

Lenn wm3ydeHUss XMMUU OTPA)KaIOT HANPABICHHOCTh OOY4YEHHUS Ha pa3BUTUE U
CaMOpa3BUTHUE JTUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpHI.

N3yyeHne XMMUHM HapaBJICHO Ha JOCTHKEHUE CIEAYIOIINX LEJICH:

(GopMupoBaHHE  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CaMOCTOSITEIbHOMY MPUHATHIO PELIEHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

(opMuUpOBaHHE CHCTEMbl XUMHUYECKHX 3HAHUI KaKk KOMIIOHEHTa €CTECTBEHHO -
HAayYHOM KapTUHBI MUPA, KaK OCHOBBI JJIsl IOHUMAHUSI XUMUYECKOW CTOPOHBI SIBJICHUN
OKPYAIOILEro MUpPa, OCBOCHHE SI3bIKA HAYKU;

NpuoOIIeHNe  OOydYarolIUMXCs K  CaMOCTOSITEJIbHOM  MO3HABAaTEbHOM U
UCCJIEI0BATENbCKOM JEeATEIbHOCTH, K HAay4YHbIM METOAAaM MO3HaHUs, (OpMUpPOBAHUE
MOTHBAIIMH U PA3BUTHE CIIOCOOHOCTEN K M3YUECHUIO XUMUU;

dbopmupoBanue 061IeH HYHKIIMOHATHHOU M €CTECTBEHHO - HAYYHOU TPaMOTHOCTH,
B TOM YHUCJE€ YMEHUH OOBSICHATh U OLEHUBATH SBJICHUS OKPYXKAIOIIEr0 MHPA,
UCIIONIb3Ysl 3HAHUSI U OIBIT, MOJYyYEHHbIE NPU U3YYEHUH XUMHUU, MPUMEHATh UX TPH
pelieHry npooJieM B MOBCETHEBHON dKU3HU U TPYJIOBOM EATEIbHOCTH;

pa3BUTHE y 00YYaIOUINXCA UHTEPEca K U3yUYEHUIO0 XUMHUH U cpepaM JesTeIbHOCTH,
CBS3aHHBIM C XHMHEH, MOTHBAIMsI K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOILETO
npo@uIIst U HANPABIEHHOCTH JajbHENUIIEro 00y4eHUs;

OCO3HaHWE IIEHHOCTH XUMHUYECKUX 3HAHUW B JKU3HU YEJIOBEKA, IOBBIIICHHUE
YPOBHSI DKOJOTHYECKOM KYJBTYPbl, HENPUATHE JNEUCTBUHM, NPUHOCAIIUX BPELI
OKPYXaKOUIEN CPENIE U 3I0POBBIO JIIOAEH;

npuoOpeTeHne OOYYaIOIMMMHUCS OTBITa CAMOMO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIHM ), HEOOXOAUMBIX JIs1 Pa3JIMUYHbIX BUAOB JIEATEIbHOCTH.



Ha yrmy6nénnoe usydeHue ydeOHOTO mpemmera «XuMus» OTBoauTcs mo 102
gacoB B 8 m 9 kiaccax (3 waca B Hemenmo), Bcero 204 waca 3a aBa rojga oOydeHHS.



COILEPKAHUE OBYUYEHUSA
8 KUIIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

Xumusg — BaxkHas 00JIaCTh €CTECTBO3HAHUS U NPAKTUUECKON JeATEeIbHOCTU
yenoBeka. [Ipeamer xumuun. Ponb xumMum B x&u3HU 4enoBeka. KpaTkue cBeneHus 00
UCTOPUM BO3HMKHOBEHHUS W Pa3BUTUS XUMUU. XHUMHS B CUCTeME HayK. Tema u
BellecTBa. PU3NMUECKHE M XMMHUYECKHE CBOWCTBA BEIIECTB. ATpEraTHbIE COCTOSIHUSA
BemiecTB. lIoHATHE O TEOpPEeTUYECKUX U OSMIIMPUYECKUX METOAAX IIO3HAHUS B
€CTECTBEHHBbIX Haykax. [IpencTtaBiieHWs O Hay4yHOM IIO3HAHMM HA SMIUPUYECKOM
YpOBHE: HaOIIOJICHUE, W3MEpPEHUE, HKCIEPUMEHT, MOJACIUPOBAHUE, BBIYMCICHUE.
[IpeacTaBnenuss 0 HAy4YHOM IO3HAHUM HA TEOPETUUYECKOM YPOBHE: Hay4HbIC (PaKThI,
npo0Jjema, TuroTe3a, TEOpHUs, 3aKOH.

A3bik xuMuu. UCTOYHUKH XUMUYECKON UH(pOpMAITUH.

[TousatTne o Meromax pabOTBl ¢ XUMHYECKUMH BemecTBaMu. OOopyaoBaHuE
IIKOJbHOM  XUMH4YecKOM Jabopatopuu. IlpaBuna Oe3omacHOro oOpalieHusi ¢
BEILIECTBAMH U JTAOOPATOPHBIM 000PYOBAaHUEM.

YucTtele BemecTBa u cMecu. [Ipupoanbie cMecu: BO3ayX, TPUPOAHBINA ra3, HedTh,
MPUPOJHBIE BOJAbI, TOPHBIE TOPOABI M MHHepanbl. [lOHSTHE O TOMOTE€HHBIX U
reTeporeHHbIx cMecsx. CrocoObl pazaeneHus cMecei. OuucTka BEIecTB.

BeniecTBa n xuMuueckue peakiuuu. ATOMbI U MOJIEKYJIbl. XUMUYECKUE SJIEMEHTBHI.
CuMBOIBI XMMUYECKHX 351eMEHTOB. IIpocTeie U cliokHBIE BeliecTBa. MeTamibl U
HEeMeTaJlIbl. BelecTsa MONEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumudeckas ¢dopmyna. BaleHTHOCTh aTOMOB XWMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BellecTB. OnpeeneHrue BaJ€HTHOCTH 3JIEMEHTOB MO GopmysiaMm
OWMHApHBIX COCIMHEHUW W CcOCTaBlieHHe (opMysl OWHAPHBIX COCIWHEHUW TI0
BAJICHTHOCTH  3JieMeHTOB. OTHOcuTenbHass atomHas Macca. OTHOCUTENIbHas
MOJICKYyJIsipHasg Macca. MaccoBasi J0J1 XUMHYECKOTO DJIEMEHTA B COEIUHECHUHU.
Haxoxnenue nmpocreiimeit (opMyJibl BellIeCTBa MO0 MaCCOBBIM J0JISIM AJIEMEHTOB.

KonnyectBo BemectBa. Monbs. MoisipHas Macca. B3auMOCBSI3b  KOJIMYECTBA,
MacChl M YMciia CTPYKTYPHBIX €IMHHMII BemecTBa. Pacuersl mo hopmynaM XUMUYECKUX
coeauHeHur. MoisipHas Mmacca CMecH BelecTB. MosibHast A0JIsI XUMHAYECKOTO JIEMEHTA
B coenuHeHun. Haxoxnaenuwe mpocreimeil popMylibl BellecTBa MO MOJIBHBIM JIOJISIM
DJIEMEHTOB.

OuU3NUECKUEe U XUMUYECKHE SBICHUA. XUMHUYECKAs PEaKUUs W €€ IMPHU3HAKH.
VYcnoBus mpOTEKaHUsS XUMUYECKUX pEaKIUid. 3aKOH COXPAHEHUSI MAacChl BEHIECTB.
AtoMHO - MonekymspHas Tteopusa. JKusHp u gearensHocTh M.B. JlomonOCOBa.



XHUMHUYECKUE ypaBHEHUs. THUIBI XUMHUYECKHX DPEAKUHU (COCOUHEHUs, pPa3JI0KEHUs,
3aMelleHus, oOMeHa). PacueTsl Mo XUMUYECKUM YpaBHEHUSIM.

DKCNepUMEHTAIIBHOE M3yYEHHUE BEUIECTB U SIBJICHUN. 3HAKOMCTBO C XMMHYECKOM
NOCYJI0OM, ¢ TpaBWwIaMH pabOThl B JIA0OpaTOpUM U TMpUEeMaMu OOpalleHHUs C
nabopaTopHbIM oOopynoBanueMm. HM3ydyeHue wu omnucanue (UIUYECKUX CBOMCTB
0o0pa3lloB HEOPraHMYECKUX BEIIECTB — METALNIOB MU HemeTaiuioB. HaOmroneHue
¢busnueckux (MIaBIeHUE BOCKA, TasTHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUIICHUE U
KOHJIEHCAIUsl BOJIbI) W XUMHUYECKUX (TFOpEHHE CBEYM, NPOKAIUBAHUE MEIHOM
IPOBOJIOKH, B3aMMOJEHCTBUE COABI WM MeJla C COJISHOM KHUCIOTOM) SIBJICHUMU.
O3HakoMJIeHHE ¢ 0Opa3laMu BeLEeCTB KoianuecTBoM | momb. Habmonenue u onucanue
MPU3HAKOB MPOTEKAHUsI XMMHYECKUX Peakuuid (pas3iiokKeHue caxapa, B3auMOJEHUCTBHUE
CEpPHOI KUCIIOTHI ¢ XJIOPUJOM Oapusi, MOJydyeHHe U paszioxenue rugpokcuna meau (II)
IIpU HarpeBaHUM, B3auMoeicTBue xene3a ¢ pactBopoM coiu meau (II). M3yuenue
CHOCO0OB pa3zzesieHusi cMeceil (C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BbIIAPUBAHUE,
TUCTUIUTALINSL, XpoMaTtorpadus), IpoBeIeHNE OYUCTKY MOBapeHHOM conn. Habmonenue
Y OIIMCAaHHE OIBITOB, WUTFOCTPUPYIOIIUX 3aKOH COXPAHEHHUS MACCHI.

Ba:xueiimue npeacTaBuTeId HEOPraHUYECKHX BELECTB

IIpeacraBnenus o rasax. Boszmyx — cmech ra3zoB. CocraB BO3JyXa. 3aKOH
ABoraapo. Momnsapuseiii 00EM razoB. OTHOCUTENBHAS IUIOTHOCTH ra3oB. OmnpenencHue
OTHOCHUTEJILHON MOJIEKYJIIPHOM MacChl Ta3000pa3HOTO BelIECTBA IO HW3BECTHOMU
OTHOCUTEIBHOU MIIOTHOCTU. OOBEMHBIE OTHOILIEHUS ra30B IPU XUMHUYECKUX PEAKIIHSIX.

Kucnopon — snemeHT u npocroe BemecTBo. HaxoxaeHue Kucioposa B Ipupoae,
¢du3znueckue M XUMHUYECKHE CBOMCTBa (peakuuu ropeHuss u okucieHus). [Ipouecce
OKHCJIeHUs B %uBoM npupoae. Okcunel. [Ipumenenne kucnoponaa. CriocoObl Mory4eHus
KHCIIOpoJa B JabopaTopud M MNpombllieHHOCTH. [loHATHE O KaTanu3aTope.
Kpyrosopot kucinopona B npupoje. O30H — auioTpornHas MogupUKaIus KUCIOPOa.
O30HOBBII CIIOH, €ro 3HaYEHUE VISl AKUBBIX OPraHu3MOB. Pa3pyliiieHre 030HOBOTO CHOS.

TemnoBo#t 3 (PEeKT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
DHAOTEPMUYECKHE peakiuu. TornuBo. Mcmonb3oBaHMe yriis U METaHa B KadyeCTBE
TOIUIMBA. 3arpsi3HeHue Bo3nyxa. [lonsiTue o mapHukoBoM 3¢ ekre.

Bonopon — snemeHT m mpocroe BemecTtBo. HaxoxaeHne BoaopoJa B MPUPOJE,
¢busznyeckue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CrIocoObl nmosyueHus. [lonstue o
KHUCJIOTaxX U coysiX. Mcnonb3oBanne BOIOPOAA B KA4E€CTBE TOIUIMBA.

Bopa. ®wusuueckue cBoucrBa Boabl. Boma kak pactBopurenb. PacTBOpBIL.
HacelllleHHBIE ¥ HEHACHIIEHHBIE PAcTBOPbl. PacTBOPMMOCTH BEIMIECTB B BOJE.
®daxTOpsl, BAUSIONIME HA pACTBOPUMOCTH TBEPBIX U Ta3000pa3HbIX BemecTB. CrocoOb!
BBIPQKEHNsI KOHIIEHTPALMM pPAacTBOPOB: MAcCCOBas JOJs PACTBOPEHHOTO BELIECTBA,
MOJISIpHas KOHIEHTpauus. Posb pacTBOPOB B IPUPOAE U B KU3HU YEIIOBEKA.



Xumuueckue cBorcTtBa Bombl. llomstme 00 ocHoBanusax. Ilonstue 006
uHauKaropax. KpyroBopot Boabl B IpupoAe. 3arpsa3HeHue NpupoaHbX Boja. OxpaHa u
OYHMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenuHenuil. Oxcuasl. Knaccuduxanus
OKCH/JIOB: coJieoOpasyroiiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) U
HecosieoOpasyromue. MexayHapoaHass HOMEHKJIATypa OKCUAOB. TpHBHAIbHBIE
Ha3BaHMS OKCUAOB. (DHU3MUYECKHME UM XapaKTEpHbIE XMMHUYECKHE CBOMCTBA OKCHJIOB
(B3auMOJIeCTBUE C BOAOW, C KUCIOTAMH U OCHOBAHHUSAMH, C APYTMMH OKCHUIAMH).
[TonydeHune OKCHUIOB.

[loHsiTHE O TUAPOKCHIAX — OCHOBAaHUAX U KHUCIOPOACOAEPKAIUX KHCIOTAaX.
Kucnotel. Knaccudukanust kuciaor. MexayHaponHass HOMEHKJIATypa M TPUBHAJIbHbBIE
Ha3BaHMS KHUCJIOT. DU3MYECKUE U XUMUUYECKUE CBOMCTBA KHUCIOT (B3aUMOJICHCTBHE C
METaJUIAMHM, C OKCHUJAaMH METaJUIOB, OCHOBAaHUSAMH M COJSIMH). Psn akTuBHOCTH
merauioB H.H. bekerosa. Ilomyuenue kucnor. Kucinorsl B mpupoae, IpUMEHEHUE
BOKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanus ocCHOBaHUM: 1IETOYH U HEPACTBOPUMbBIE OCHOBAHMS.
MexayHaponHass HOMEHKJIAaTypa OCHOBAaHMM. TpHBHAIbHBIE Ha3BaHWS OCHOBAHHWM.
Hlenoun, ux cBoiicTBa (B3aMMOAEWCTBHE C KHUCIOTHBIMH OKCHUAAMM, KUCIOTaMU HU
cojsiMuM) M crmocoObl monydyeHus. HepacTBopumble OCHOBaHHS, HUX CBOWCTBa
(B3auMOJEHCTBHE C KUCIOTaMU) U cocoObl monyueHusi. AM@orepHocts. [loHsiTue 00
aMm(pOTEepHBIX THAPOKCHUIAX (HA TpUMEpPEe THAPOKCUIOB LMHKA U  AJTOMHHMUS):
XUMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBUE C KUCIOTaMHU U I1I€JI0YaMH) U MOJTyueHHe.

Conu (cpenHue, KUCIble, OCHOBHBIE, JIBOIHBIE). MexXIyHapoiHas HOMEHKJaTypa
coner. TpuBnanbHble Ha3BaHWs coJjie. DU3NUECKHE U XAPAKTEPHBIE XUMHUYECKHUE
CBOICTBA Ha IIpuMepe cpeanux conen. [lomyuenne conei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

OKCHEpUMEHTAIIBHOE N3YUEHHUE BELIECTB U SIBJICHUI:

KOJINYECTBEHHOE OINPENIEIICHUE COAEPKaHUS KUCIIOPOa B BO3LYXE;

noJIy4eHue, CoOMpaHue, pacrio3HaBaHWE U U3YYEHUE CBOMCTB KUCIOPO/a;

HaAO0JI0ICHHE B3aUMOJICHCTBUSI BEUIECTB C KMCIOPOJOM U YCIOBUN BO3HUKHOBEHHUS
Y TIPEeKpallleHus TOPEHHUS;

O3HaKOMJIEHHE C 00pa3liaMyu OKCUIOB U ONKUCAaHUE X CBOMCTB;

noJiyueHue, cooupanue, pacrio3HaBaHUe U U3YYeHHE CBOMCTB BOJIOpoAa (TOpeHue);

B3auMo/ielcTBIE Bojopoaa ¢ okcuaoM menu (ID);

UCCJIEIOBAHUE  OCOOEHHOCTEM  pACTBOPEHUsT  BEHIECTB € Pa3InYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE DPACTBOPOB C ONPEACIICHHOW MAacCOBOM [JOJIEM PACTBOPEHHOTO
BEILIECTBA;



IIPUTOTOBJIEHUE PACTBOPOB C  OMNPEAEICHHOM MOJISIPHOM  KOHILIEHTpauuen
PaCTBOPEHHOIO BELIECTBA;

B3aUMO/ICICTBUE BOJIbI C METAJTIAMU (HATPUEM U KAJIBLIEM);

ONPENICJICHUE PACTBOPOB KUCJIOT U MIEJIOYEH C MOMOIIBIO HHINKATOPOB;

UCCIIeIOBaHNE 00pa3Il0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

u3ydyeHue B3aumojencTBua okcuaa meau (II) ¢ pacTBOpoM CEpHOM KHCIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIUA HEUTPAIN3aLlUH;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJUIa IPYTUM U3
pacTBoOpa CoJu;

B3aMMOJICHCTBHE TMAPOKCUIA IMHKA C pAaCTBOPaMU KHCJIOT U LIEJIOYEH;

pelIeHne  DKCHEPUMEHTAIBHBIX 3aga4 1o Teme  «OCHOBHBIE  KIJIACCHI
HEOPTraHWYECKUX COECTUHEHUI.

Iepnoaunyeckuit 3axoH U Ilepuoanyeckas cucremMa XMMHYECKHX IJI€eMEHTOB
. U. MennesieeBa

Crpoenne aroMoB. Xwumuueckas CBs3b. OKHCIHTEIBHO-BOCCTAHOBUTEIIBHBIC
peaKuuu.

[lepBble MOMBITKU KJIACCU(UKAUMN XUMUYECKUX 31eMeHTOB. [loHsTHe 0 rpymnmax
(cemelicTBax) CXOOHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEIbHBIX MeETajllax,
rajJioreHax, WHEPTHBIX (OJaropoJHbIX) ra3zax. OJEMEHTHI, KOTOpble O00pa3yroT
aM(poTepHBbIE OKCUIBI U TUAPOKCUIBI.

Ilepnogmueckuit 3akoH. OtkpbiTe [lepmoamueckoro 3akona. Ilepuonnueckas
cucreMa xumuuyeckux dnemeHtoB . WM. MengeneeBa. KoporkonepuogHas u
mHHONepuonHas  ¢opMbl  Tabnuubl  «llepuoguueckas cucreMa  XHMHYECKUX
sanemenToB J. 1. MenneneeBay. [lepuoast u rpymmsl (A - u b - rpynmsr).

Crpoenne aromoB. CoctaB aroMHbIX suaep. M3orombel. PaanoakTMBHOCTS.
DneKTpOHbI. DIIEKTPOHHAsE OpOUTaIh. DHEPIEeTUUECKHE YPOBHU U MOJYPOBHH aToOMa: S-,
p -, d - opOuTann. DJIEKTPOHHBIC KOHPHUTYPAIMH U JIEKTPOHHO-Tpadudeckue hopMyJbl
aToMOB. DU3MYECKHI CMBICH MOPSAKOBOTO HOMEpa, HOMEpa NEpPUOJa M TPYIIIbI
anemeHTa. CTpoeHHE OJJIEKTPOHHBIX O0O0JOYEeK aTOMOB TMEpBBIX 20 XUMHUYECKHUX
aneMeHTOB [lepuoanueckon cucremsnl /. . MenaeneeBa: pacnpeneneHue dJIeKTPOHOB
M0 DJHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM M oOpOUTAIaM. DPU3MUECKUI CMBICIT
Ilepnoauueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHMsSI paadyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO rpymnnaMm W nepuojam. M3meHeHue
KHCJIOTHO - OCHOBHBIX CBOMCTB COEJMHEHUN XMMUYECKHX 3JIEMEHTOB B NEPHOJAX U
rpynnax. XapakTepUCTHKa XHMHYECKOrO0 JJIEMEHTa II0 €ro IMOJIOKEHUI0 B
Ilepnonmueckon cucreme /1. 1. Menaeneesa.



3nauenue llepuoanueckoro 3akoHa u llepuoanueckoil CHCTEMBI XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHS Hayku W npaktuku. JI. M. MenneneeB — ydeHbId H
IpaKJaHUH.

ONEeKTpOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKasi CBsA3b. Buubl
XUMHUYECKOM CBSI3U: KOBAJICHTHAs IOJSIPHAs CBSA3b, KOBAJICHTHAs HEMNOJIIPHAS CBS3b,
MOHHAs CBS3b. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHONW U MOHHOU CBSI3U. DJICKTPOHHBIE
U CTPYKTYypHBIEC (hopMyIibl BemiecTB. KaTnoHBI M aHHOHBI.

Kpucrainmueckue u amop¢Hble BemiecTBa. THIBI KPUCTAUIMUECKUX PEIIETOK:
MOHHAs1, aTOMHAasl, MOJIEKYJIIPHAsA U UX XapaKTEPUCTUKH.

Crenenp okucienus. OnpezeneHue CTENEHEH OKHUCIEHUS aTOMOB B OMHapHBIX
coeMHEeHUsIX. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccel okucineHus u
BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTaHOBUTENN. COCTAaBIEHUE YPaBHEHUM NPOCTHIX
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA M pacCTaHOBKa B HUX KOX(PPUIMEHTOB
METOJIOM 3JIEKTPOHHOTO OanaHca.

DKCIEPUMEHTANIBHOE U3YUEHUE BEIIECTB U SBJICHUM:

03HaKOMJIEHUE ¢ 0Opa3laMyd METAJIIOB U HEMETAJLJIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJ TIPU IIOMOIIM PHUCYHKOB, MOJEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL;

OPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIUX  IPUMEPHl  OKHUCIUTEIBHO -
BOCCTAHOBUTEIBHBIX PEAKUUH (TOpEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHU ).

MexnpeaMeTHbIe CBA3H

Peanu3anuss MeEXNpeOMETHBIX CBA3€M IpU HM3yYEHHMM XUMUM B &8 Kjacce
OCYILIECTBIISIETCS Yepe3 HUCIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO - HAYYHBIX MOHSATHUH,
TaK Y MOHATHN, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HAYKaX.

OOmue ecTeCTBEHHO-Hay4YHble MOHATHUS: sIBI€HHE (Tpouecc), Hay4HbId (akT,
TUNO0Te3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, Kiaccupukanusi, MNEPUOAUYHOCTD,
HaOJII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, MOEITb.

®dusuka: sIBICHUS NMPUPOAbI, GU3NYECKUE SBICHUS, BEIIECTBO, TEJO, (PU3NUECKHE
BEJIMYMHBI, €IMHULIBI U3MEpEeHUs, 00bEM, macca, arperaTHble COCTOSHUE BEIECTBA,
aToOM, DJIEKTPOH, NMPOTOH, HEUTPOH, MOH, MOJEKYJa, CTPOCHHE Tra30B, KUAKOCTEU WU
TBEPJBIX (KPUCTAIUIMYECKUX) TeJI, JIEKTPUUECKUI 3apsijl, KOJIUYECTBO TETLIOTHI.

buonorus: 6uocdepa, porocunTes, mpoiiecchl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapochepa, MuUHEpaybl, TOPHBIE TOPOABI, TOJIC3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

TexHosnorus: TexHocdepa, MPOU3BOJCTBO, XHMHUYECKHE TEXHOJOTHH, CBIPBE,
KOHCTPYKLIMOHHbIE MaTE€pUAJIBL.



9 KUIIACC

BemecTBo M XUMHUYeCKas peakuus

[loBTopenne u yriayOieHWe 3HAHUM OCHOBHBIX pa3lieJloB Kypca 8 Kiacca.
Crpoenne atomoB. CBOICTBA aTOMOB XMMHUYECKUX AJIEMEHTOB, UX KOJIMYECTBEHHBIE U
KaueCTBEHHbIC  XapPAKTEPUCTUKH  (paanycC, SIEKTPOOTPUIATEIBHOCTb, JHEPTHUs
noHuzauun). IlocneaoBaTeNbHOCTh 3aIIOJIHEHHS 3JEKTPOHHBIX OpOWTajed aToMOB
Maibix 1epuoaoB. OCOOEHHOCTH 3alOJIHEHUS AJIEKTPOHHBIX OpOuTanel aTomoB
Ooonpmx nepuonoB. llepuoanueckass cucreMa XUMUYECKHUX DJIEMEHTOB B CBETE
MpPEACTAaBICHU O CTpoeHuH artoma. CTeneHb OKUCIEHUA U BaJlEHTHOCTb.
[IpencraBienne O NEPUOAUYECKOM 3ABUCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB
(27IEKTPOOTPULIATENBHOCTD, OKUCIUTENBHO - BOCCTAHOBUTEJIbHBIE CBOMCTBA, KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCUJIOB U TUAPOKCUIOB) OT CTPOEHUS aTOMA.

Ctpoenue BemiecTBa. BemiectBa B TBEpAOM, KHIKOM U Ta3000pa3HOM COCTOSTHUU.
Buapl xumudeckol cBsI3U: MOHHAsS, KOBaJICHTHAsl (HEMOJIsIpHasi, MOJspHas); OOMEHHBIN
1 JOHOPHO-aKIENTOPHBIM MEXaHU3M 00pa30BaHusl KOBAJICHTHOMN CBS3HU.

MexxMoneKyapHble B3aUMOJICHCTBUSL (BOJOpOJHAs CBS3b, CWIbI Bau-mep-
Baanbca). Tumbsl KpUCTAJUIMYECKUX PEHIETOK — aTOMHAs, MOHHAs, METaJTU4ecKas,
MOJICKYJIIpHAasE — U OCOOCHHOCTH HMX CTPOEHHUS. 3aBHCHUMOCTh CBOWCTB BEIIECTBA OT
THUNA KPUCTAJUINYECKON PEIIETKU U BUAA XUMHYECKOU CBA3U.

OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUd XUMUUYECKUX peakuuid. Knmaccudukanus
XUMUYECKUX PEAKIUH M0 PAa3IMYHBIM PU3HAKaM (T10 YUCITY U COCTaBy YYacCTBYIOIIUX B
peakiMM BEIIEeCTB, MO TEIIoBOMY 3G (dEKTy, MO0 HU3MEHEHUIO CTENeHEW OKHUCICHUS
XUMHUYECKUX IJIEMEHTOB, 110 00PATUMOCTH, 110 YYaCTUIO KaTalnu3aTopa, 1o arperaTHoMy
COCTOSIHUIO PEarupyrourx BeIecTB).

DJIEMEHTbl XUMUYECKOW TEPMOIAWHAMHMKN. JHEPreTUKa XUMHUUYECKUX PEaKIUU.
TermoBoit 3pGdEeKT XUMHUYECKOW peakiuu. IK30- U HHAOTEPMUYECKHE PEaKIUH,
TepMOXUMHUYECKUE ypaBHEeHMs. 3akoH l['ecca u ero cnenctBus. BbluucieHus mno
TEPMOXUMHUYECKUM YPABHEHUSIM.

[ToHsiTHE O CKOPOCTM XHMMHYECKOM pPEaKIMU. 3aKOH JICUCTBYIOIIMX Macc.
@DakTOphl, BIHUSIONIME HA CKOPOCTh XHUMHUYECKOW PEAKIUU. DHEPrusi aKTUBALUU.
[Tonsitue o xkatanmuze. epmentol. UTHTUOUTOPEI.

[Tonsitue 00 OOpaTUMBIX W HEOOPATHMBIX XUMHUYECKUX peakiuax. [loHstue o
XAMUYECKOM paBHOBecuH, npuHiun Jle Illarenbe. YCIOBUS CMEIMIEHUS XMUMUYECKOTO
paBHOBecUsA. DaKTOPhI, BIMUSIONIME HA COCTOSHUE XHMHUYECKOTO PaBHOBECHS.
[Iporao3upoBaHrie BO3MOKHOCTH NPOTEKAHUS XUMUYECKUX TPEBPALLCHUN B PA3JIMYHbBIX
YCJIOBUSIX Ha OCHOBE MPEACTABICHUN 00 N3yUEHHBIX JIEMEHTAX XUMUYECKON KUHETUKH
Y TEPMOJIUHAMUKH.



OKHCIIUTENPHO -  BOCCTAHOBUTEIbHbIE  peakuuu.  OKUCIHUTENBHO -
BOCCTAHOBUTEJIbHBIE CBOMCTBA XHUMHUYECKUX 3JEMEHTOB, 3aBUCHMOCTb OT CTEHNEHU
OKUCJIEHHUS. BaXHble OKUCIMTENIM W BOCCTaHOBUTENW. llepmaHranar Kkanus
(xapakrepuctuka). CocTaBlieHUE YPAaBHEHHM OKHMCIWTEIBHO - BOCCTAHOBUTEIBHBIX
peakiMii ¢ UCIOIB30BAHUEM METO/a HJIEKTPOHHOTO OaaHca.

DNEeKTpoIUTHYECKAsT TUCCOMalus. XUMUYECKHE PEaKIMu B pacTBopax. leopus
ANEKTPOIUTHICCKON auccormanuu. PacTBopeHrne kKak (PU3MKO-XUMHUYECKHH IPOIIecC.
[londatne o ruapaTax W KPUCTAJUIOTUApATax. OJIEKTPOJUTBI M  HEAJIEKTPOJIUTHI.
Katnonel, aHuoHbl. MeXaHM3M [UCCOLMALMM BEIIECTB C PA3JIMYHBIM BHUAOM
XUMHUECKON cBsi3u. CuilbHble W clia0dble 3JeKTpoJuThl. CTeneHb JUCCOLUAINH,
KOHCTaHTa auccounanu. MoHHOe mpou3BelneHrne BoAbl. BOAOpPOIHBIN MOKa3aTesb.
NHaukatopsl. DIEKTPOIUTHYECKAs TUCCOLMAlNs KUCIOT, OCHOBAHHUI U COJIEH.

Peakuun moHHOro oOMmeHa. YcoBHsI NPOTEKaHMsI pEeakUUid HOHHOTO OOMEHA.
MounekyiisipHble, TOJHBIE M COKpAlCHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAaHMI M COJIEM B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconuanyu. KauecTBeHHbIE peaklIMi Ha HOHBI.

I'mpponus comeii. MoHHBIE ypaBHEHHS THUIPOJIM3A COJIEM. XapakTep Cpelbl B
BOJHBIX PACTBOpAaXx COJIEH.

OKCHEpUMEHTAIIBHOE W3YUYEHUE BEIIECTB U SBJIICHUN: O3HAKOMIJIEHHE C MOJEIISAMU
KPUCTAJUIMYECKUX PENIETOK HEOPraHWYEeCKHUX BEIIECTB — METAUIOB M HEMETAJIOB
(rpadura u anmasa), CII0KHBIX BEHIECTB (XJIOpUIa HATPHs);

UCCJIEIOBAHAE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW PpEaKIUH OT BO3JIEHCTBHS
pa3IUYHBIX (PaKTOPOB;

OTIBITHI, WITIOCTPUPYIOIINE 00PaTUMOCTh XUMUYECKUX PEaKuii;

HCCJIEIOBAHKE DJIEKTPONPOBOAHOCTH PACTBOPOB, MpoIecca AUCCOLUMALNN KUCIOT,
IIeJI0UeH U COJIeH;

IIPOBEJICHHE OIBITOB, WJUTIOCTPUPYIOIIKUX TPU3HAKU POTEKAHUS PEAKIIMI HOHHOTO
obmeHa (oOpa3oBaHUEe OCajKa, BRIJICIICHHE ra3a, 00pa3oBaHUE BOIbI);

OpUMEHEHUE HMHAMKATOpOB (JIakMyca, MeTHJIOpaHka U (eHondTanenHa) s
OnpeeeHUs XapaKTepa Cpeibl B paCTBOPaX KUCIOT, OCHOBAHUM U COJell;

OPOBEICHUE  OMBITOB,  WIUIIOCTPUPYIOIIMX  HPUMEPbl  OKHUCIUTEIBHO -
BOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHHE, PEAKIIMH PA3JIOKEHUS, COETUHEHU );

pacno3HaBaHHE HEOPIAHMYECKUX BEUIECTB C MOMOIIBIO KAUECTBEHHBIX PEAKLIUI Ha
VIOHBI;

pelieHre  AKCIEePUMEHTAJIbHBIX  3adad 1o  TemaMm: «OKHUCIUTENbHO -
BOCCTAHOBUTEJIbHBIE  peakuun», «l'mapomus  conei»,  «DIEKTpoNIHTHYECKAs
JUCCOLINALIUS.



HeMmeTaunbl 1 X coeIMHEHUS

OO6mrast  xapaktepuctuka HeMmMeTauioB. (OCOOEHHOCTH  CTPOCHHS  aTOMOB
XUMUYECKUX DJIEMEHTOB, TPOCTBHIX BEIIECTB, awioTponusi. OKUCAUTEIBHO -
BOCCTAHOBUTEJIbHBIE  CBOMCTBa HeMeTauioB. (CpaBHUTENbHAs  XapaKTEpUCTHUKA
COEIMHEHUI HEMETAJUIOB.

OO6mrast  xapaktepucTuka TamoreHoB. (OCOOCHHOCTH  CTPOSHHUS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrTpoeHue U (U3UYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — rajloreHoB. XMMHUYECKHE CBOICTBA Ha MpuMepe Xjopa (B3auMOJICUCTBHE C
MeTajllaMHi, HeMeTalllaMU, BOJAOH, Ienodamu). XyopoBojopor. ColsiHasg KHUCIIOTa,
XUMHYECKUE CBOMCTBA, MOJy4YEHHE, MpUMEHEHUE. JleiicTBHE XJopa U XJIOPOBOJIOPO/IA
Ha OpPraHu3M 4YeJoBeKa. BakHelIe XJI0puabl U UX HaXO0XAeHUue B npupoje. [londarue
0 KUCJIOPOJICOAEPKAIINX KUCIOTaX XJI0pa U UX COJISIX.

VVIA - rpynnbl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIE CTEIEHU
okucieHusi. CtpoeHue u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTpornHble MOAU(MUKAIMK KUCIOPOJa M CEpbl. XHUMHUYECKHUE CBOMCTBA CEpPHI
(B3auMoOJEHCTBHE C HEMETa/llaMH, MeTajlaMH, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoil kucioramu). CepoBoAOpOd, CTpoeHHE, GU3UUECKHE U XUMHUUYECKUE CBOMCTBA
(KUCTIOTHBIE W BOCCTAaHOBUTENIbHBIE CBOWCTBA). OKCHABI CEphl KakK MPEACTaBUTEIH
KHCJIOTHBIX OKcUI0B. CepHuctas kuciota u ee conu. CepHas Kuciora, GU3n4ecKue u
XUMHYECKHE CBOMCTBA (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U crenuduieckue).
Conu cepHOM KUCIOTHI. XMMHUUYECKHE PEAKIINH, JIeXKal[e B OCHOBE MPOMBIIIJIEHHOTO
croco0a MoTy4YeHus: CepHOM KUCIOTHI. [IpencraBnenus 0 XuMUYECKOM MPOU3BOJICTBE U
CBA3aHHBIX ¢ HHUM Tmpodeccusix. IlpumeHeHne cepHOW KHUCIOTHI U  CyJIb(aTOB.
KauectBennsie peakuuu Ha cynbQUT -, Cyabdun - U cynabdar - annonsl. Haxoxnenue
Cephl U €€ COCNMHEHUN B MPUPOJAC. XHUMHUYECKOE 3arpsi3HCHHE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMU Ccepbl (KUCJIOTHBIE JIOKIW, 3arpsi3HEHHE BO3/AyXa), CIOCOOBI €ro
MpEIOTBPAICHUS.

OO6mrast xapaktepuctuka snemMeHToB VA - rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

A30T, pacrpocTpaHeHHe B Tpupojae, (U3NUECKHe U XUMHYECKHE CBOMCTBA
(B3auMoOJeHCTBHE € MeETalllaMH, BOAOPOAOM, Kuciopoiaom). KpyroBopor aszora B
npupojse. AMMHaK, ero (pu3ndecKkue U XUMUYECKHE CBOMCTBA (OKHCIICHHE, OCHOBHBIC
CBOMCTBa BOJIHOTO pacTBOpa), NPUMEHEHHE U TMOJy4YyeHHWe B JadopaTopuud W
MPOMBINUICHHOCTH. MOH  aMMOHMS, JOHOPHO-aKIENTOPHBIM  MEXaHH3M  €ro
obpazoBanus. Conu aMMOHMS, UX (PU3NUECKHE U XUMUYECKHE CBOMCTBA (pa3iioskeHUe U
B3aMMOJICUCTBUE CO IIejoYaMu), npumeHeHue. KauecTBeHHass peakius Ha HWOHBI
ammonusi. Okcuasl azota (I, 11, I, IV, V). A3oTucrasa kucinorta. A30THasi KUCIIOTa, €€
noyydeHue, Gu3NdecKue U XUMMUYECKHUE CBOMCTBA (OOIIMe KaK MpeACTaBUTENs Kiacca
KUCIIOT U cnenuduyeckue), IpuMeHeHne. XUMHUECKUE PEeaKIiu, JeKalllue B OCHOBE



MOJIyYeHUs] Aa30THOM KHCIOTBI B IPOMBILUICHHOCTH. HuUTpaThl W HUTPHUTHIL.
KadecTBeHHbIE peakUMU Ha HATPAT - U HUTPUT - aHUOHBL. XMMHUYECKOE 3arps3HEHUE
OKpPYXaloIlEl cpeibl COETMHEHUSMU a30Ta (KUCJIOTHBIE TOXKIH, 3arps3HEHUE BO3YXa,
MOYBBI U BOJIOEMOB).

docdop, amwmorponHbie Moaudukanuu dochopa (6enwiii U KpacHbI dochop),
busznueckue U XMMHUYECKUE CBOMCTBA (B3aMMOACHCTBHE C METaJJIaMH, KHCIOPOIOM,
rajoreHaMu, KOHIICHTPUPOBAHHBIMH a30THOM U cepHO kucioTamu). Okcunsl pocdopa
(II1, V), dochopnas xwucnora, pusnueckue M XUMHUYECKHE CBONCTBA, MOJIyYCHHE.
KauectBennas peakuus Ha ¢ocdar-uonsl. [IpencraBnenus o ramorenunax Qocdopa
(11, V).

[lonsiTue O MUHEpaIbHBIX YAOOpeHUsX. A30THbIE, (pochopHbIE, KOMILIEKCHBIE
ya00peHus. XUMHUYECKOE 3arpsA3HEHUE OKpPYKAroUIeH Cpeibl COCAUHEHUSIMU a30Ta U
dhocdopa.

OOmass xapakrtepuctuka 3meMeHToB IVA - rpymnmbl. OcoOE€HHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amnorpornHble Moaudukanuu (rpadurt, anmasz, QymiepeH, rpades,
HAaHOTPYOKH), (U3MYECKME UM  XMMHYECKHME CBOMCTBA  MPOCTBIX  BEIIECTB
(B3auMozelicTBUE C MeTalaMH, HEMETaJUIaMH, KOHIICHTPUPOBAHHBIMU a30THOM H
cepHori kucinotamu). llonstue o0 ancopOiuu. KpyroBopoT yriepojga B THpHUPOJE.
Oxkcuapl yriaepoja, ux (pu3nuecKkue U XUMHUYECKHE CBOWCTBA, JACHCTBHE HA JKUBBIC
OpraHu3Mbl, MOJYyYEHUE U MNPUMEHEHHE. OIKOJOTMYeCKHe NpodseMbl arMmochepsl,
cBs3aHHBIe ¢ okcuaoM yriepoaa (IV). YronbpHas Kuciora u ee coiu, ux pusudeckue u
XUMHUYECKHUE CBOWCTBA, MOJIyueHHEe U npuMeHeHue. KapOoHaTsl, ruipokapOOHAThI, UX
cBoiicTBa. KauecTBeHnHas peakiusi Ha kapOoHaT-HOHBI. Vcronbp3oBaHue KapOOHATOB B
OBITY, MEITULIMHE, TPOMBIIUIEHHOCTH U CEILCKOM XO3SIICTBE.

[lepBoHavyasibHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUAX
yriaepoja: YIrJieBOJOpOAbl (MEeTaH, 3TaH, STWIEH, AalETWIEH), 3TAaHOJ, TIJIMLEPHH,
yKcycHas kuciota. [IpupoaHble MCTOUHHUKHU YTI€BOAOPOIOB (YroJib, IPUPOAHBIA ra3,
He(Th), IPOAYKTHI UX MEepepabOTKU, UX POJIb B ObITY U MPOMBIIUIEHHOCTH. [loHsATHE O
OMOJIOTUYECKH BaXKHBIX OPraHMYECKUX BEIECTBAX — JKUpaX, OeNKax, yrieBojax — U Uux
POJIM B U3HU YeloBeKa. EAMHCTBO OpraHnyecKuX U HEOPraHMYECKUX COSIUHEHUM.

Kpemunii, ero ¢Qusuyeckue W XUMHYECKHUE CBOMCTBA (B3aUMOJEHCTBUE C
METaJUIaMH, KACIOPOAOM, YIJIEPOJIOM, raJloreHaMu), TIOJydeHHe U puMeHeHue. Ponb
KpeMHHUsl B ipupoe u Texuuke. Okcua kpemuus (1V), kpeMHueBast KUCI0Ta, CUITMKAThI:
¢u3nyeckue M XUMHUYECKHME CBOMCTBa, MOJyYEeHHE M NPUMEHEHHWE B OBITY H
MPOMBINUIEHHOCTH. BakHeilllne CTpOUTENbHbIE MaTepuaibl: KepamMHuKa, CTEKIIO,
LEMEHT, O€eTOH, Kese300eToH. [Ipobrembl 0e30macHOro UCHOIB30BAaHUS CTPOUTEIBHBIX
MaTepHuasoB B [IOBCETHEBHOW KU3HH.



Bbop. OcobGennoctu ctpoenus aroma. OOmiue mpenctaBieHUs O (U3NYECKUX U
XMMHYECKUX CBOMCTBax. bopHas kucmiora.

DKCNepUMEHTAIIBHOE U3YUEHHUE BELIECTB U SIBJICHUM:

O3HAaKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

IIPOBEJICHUE ONBITOB, OTPAXKAIOIMUX (U3MUECKUE U XHUMHUYECKHE CBOMCTBa
raJJOreHOB U UX COCIUHEHUIM;

M3y4YEHUE CBOMCTB COJISTHOM KUCIIOTHI;

IPOBE/ICHUE KaueCTBEHHBIX pPEaKUUid Ha XJIOpUA -, OpOMHUI - U HOJUJ - UOHBI U
HaAO0JII0ICHUE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C 00pa3liaMy Cepbl U €€ MPUPOIHBIX COCTUHEHUI;

HaOII0eHUE Tpolecca 00yTIMBaHUs caxapa 1o/l JeHCTBUEM KOHUEHTPUPOBAHHON
CEpPHOU KUCITOTHI;

U3y4EHNE XUMUYECKUX CBOMCTB Pa30aBICHHON CEpHON KUCIIOTHI;

IPOBEJCHUE KaueCTBEHHBIX PEaKIMM Ha Cyabpu -, Cyab(UT - U cylbdar - HOHBI U
HaOJII0ICHUE MPU3HAKOB UX MPOTEKAHNUS;

O3HAaKOMJIEHUE C (PU3MYECKUMHU CBOMCTBaMHU a30Ta, (pochopa U UX COECTUHEHUH,
oOpa3uaMu a30THBIX U POCHOPHBIX yI0OpEHHI;

noJjlyuyeHue, coOupaHue, paclio3HaBaHUE U U3yYEHUE CBOWCTB aMMUaKa, U3y4eHHUE
CBOMCTB COJICHi aMMOHHUS;

MIPOBE/ICHUE KAYECTBEHHBIX pEaKlUWid Ha WOH aMMOHHUS, HUTPUT-, HUTpPAT- U
(docdar-uoHbl U U3yUEHUE NPU3HAKOB UX MPOTEKAHMUS;

U3yUYCHUE B3aMMOJICVCTBUS KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEJbIO,
CBOMCTB (hoC(HOPHOI KUCIIOTHI U €€ COJICH;

O3HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PpEUIeTOK ainmasza, rpagura u
(dymiepena, ¢ MpoIeccoM aJcopOIMK PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM
Y yCTPOWCTBOM IIPOTHBOTA3a;

NoJIyueHue, coorpanue, pacrio3HaBaHUE U U3YUYE€HHE CBOMCTB YIJIEKHUCIIOTO ras3a;

MIPOBEJICHNE KaUECTBEHHBIX peaklUi Ha KapOOHAT - M CHJIMKAT - MOHBI U U3yYEHUE
MPU3HAKOB X MPOTEKAHUS;

U3Y4YEeHHUE B3aMMHBIX MPEBPAILEHNN KApOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHUE ¢ 00pa3aMu MPUPOIHBIX KapOOHATOB U CUIIMKATOB, C MPOAYKIIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH;

pEelIeHNE 3KCIEPUMEHTANBHBIX 3aJad M0 TeMe «BakHeWllne HeMeTaulbl U uX
COEIMHEHHUSD.

MeTa/uibl M X COeTUHEHHS

OObmue cBoiicTBa MeTayyioB. O0Ias XapakTepUCTHKAa XUMHUYECKHX 3JIEMEHTOB —
METaJUIOB Ha OCHOBAaHMM MUX MOJIOkeHus B lleproguyeckoil cucreMe XUMUYECKUX
anemeHToB JI. 1I. MenneneeBa u crtpoeHust aroMoB. Metauibl A - u b - rpynm.
CrpoeHne MpoCThIX BEIIECTB — METAUIOB. MeTajinueckas CBsi3b M MeETallIMYecKas



KpUCTaJUTMUeCKasi pemieTka (IpUMHUTHBHAS KyOwWdeckas, OO0BEMHO-IICHTPUPOBAHHAS
KyOudeckas, rpaHEEHTPUPOBAHHAS KyOuueckas, reKCcaroHaJIbHAs
IJIOTHOYMAKOBAaHHAS). 3aBHCHUMOCTh (DU3UYECKUX CBOMCTB METALIOB OT CTPOCHUS
KPUCTANIOB. DJIEKTPOXUMHUYECKUN psAJl HaNpspKeHUH MetaiioB. OOIMe XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmme crnocoObl MOJYy4YEHUs METAIOB, METaJLTyprusl.
DNeKTpoJin3 pacIiylaBOB M pPacTBOPOB COJIEM KaK OJMH W3 CHOCOOOB TOJYyYEHHS
MetauioB. lIoHSATHE O KOPpPO3WHM METAUIOB, OCHOBHBIE CIIOCOOBI 3alIUTBl UX OT
koppo3uu. CriiaBbl (CTallb, YYT'YH, JIOPATIOMUHUNA, OpoH3a). [IprMeHeHrne MeTallIoB U
CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A - 2pynn

[[lenounsle MeTAIBL: TOJOXKEHHE B Ileproanyeckor CUCTEME XUMHUYECKHX
anemeHtoB /J[. W. MenaeneeBa, CTpoeHHME HX aTOMOB, HAXOXKJICHHE B IMPHUPOJE.
duznueckre M XMMHYECKHE CBOMCTBA (Ha MpUMEpEe HATpHsl M Kalus), MOJIy4YCHHE.
Okcuapl U TUAPOKCUIBI HATpus U Kanud. [IpruMeHeHue MIENOYHBIX METAUIOB M HX
coenHeHun. buonornueckast poyib HaTpUs U KAJIHSL.

[I{eroyHO3EeMENBbHBIE METAJUIBI MArHUWA M KalbLUW: TIOJIOXKEHHUE B [leprnonnueckon
cucrteMe xumuueckux osneMeHTtoB J[. WM. MeHneneeBa, CTpoeHME UX aTOMOB,
HaxoxJeHue B npupoaec. Ouznueckue M XUMUYECKUE CBOMCTBA MAarHusi U KaJbLIUS.
Baxneiimme coequHeHHMs KalblMsl W MarHus (OKCHZ, THJIPOKCHJI, COJIM), CBOMCTBA,
npuMeHeHue. JKecTKOCTh BOJIBI U CIOCOOBI €€ ycTpaHeHusi. KpyroBopoT Kaibllus B
IIPUPOJIE.

AmomuHuii: nonoxxkenue B llepuognyueckoil cucteMe XMMHYECKUX 3JIEMEHTOB /.
N. Menneneesa, CTpoeHUE aTOMa, HAXOXKICHUE B ITpupoae. Pu3nueckue 1 XuMHUYECKUE
CBOMCTBa amtOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHJIA W THUJPOKCHUIA AFOMUHUS.
[IprMeHeHne amOMUHUSA U €T0 CIUIABOB.

Memannwt b - 2pynn

OO6mrast xapakTepucTika MeTauioB b - rpynn (MOOOYHBIX MOATPYII): MOJIOKEHUE
B [lepnoanueckoii cucteme xumudeckux iemeHToB [[. 1. MennaeneeBa, 0coOOEHHOCTH
CTPOECHHUSI aTOMOB. SIBIIEHME «IIpOBajia» 3JIEKTPOHA HA MPUMEPE CTPOECHUS aTOMOB
XpoMa, Mmenu, cepeOpa. BasieHTHblE cOCTOSIHMSL aTOMOB d-3J€MEHTOB, CTENEHU
OKHCJIEHUS aTOMOB B COCJIMHEHMSX. 3aBUCUMOCTh KHCIOTHO-OCHOBHBIX CBOWMCTB
OKCUJOB M THAPOKCHUJIOB METAIUIOB OT 3HAYEHUS CTEIECHU OKHWCIICHUS DJIEMEHTa B
coeMHeHUU (Ha mpuMmepe coeauHeHuil xpoma). [lepBoHavallbHBIE MPEACTABICHUS O
KOMIIJIEKCHBIX COCUHECHUSIX.

Menp u cepeOpo: CTPOCHHE aTOMOB, CTEMEHH OKucieHus. OOime KpaTrkue
MpEACTaBICHUsT O (UBMYECKUX H XUMUYECKUX CBOMCTBAX TMPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C KHUCIOTAMH - OKHCIUTEISIMH), 00 WX OKCHAAaX, THAPOKCHIAX M
CoJIsIX, X nmpuMeHeHuu. [IpencraBnenns 00 aMMHAYHBIX KOMILIEKCaxX cepedpa u Meau.
KauecTBeHHble peakuiuy Ha KaTUOHBI Meau (2+) u cepedpa.



[{uHK: cTpoeHHME aToMa, CTETCHb OKUCIEHHUS. XapaKTePUCTHKA (PU3NYECKUX U
XUMUYECKUX CBOWCTB, MpPUMEHEHHE, aM(OTEpPHBIC CBOMCTBA OKCHAA W THAPOKCHIA.
KauecTBeHHbBIEC peakIuu Ha KaTUOHBI IIMHKA.

Kene3o: crpoeHue aroma, CTENEHU OKHCIEHUSA. HaxokaeHne B TpUPOIE.
@u3nueckue M XUMHUYECKHME CBOWCTBA JKeje3a, IMPUMEHEHHE. buonorumueckas poiib
xenesa. Okcuasl, Tuapokcuasl U conu xenesa (II) u sxxenesa (I11), ux cocras, cBoiicTBa
1 nosiydeHue. KauecTBeHHbIE peakiuyi Ha KaTUOHHI kele3a (2+) u xkenesa (3+). Uyryn
U CTajb — CIUIaBbI jkene3a. [Ipou3BOACTBO UyTryHa U CTalld. DKOJIOTHYECKUE MPOOIIEMBI,
CBSI3aHHBIC C METAILUTYPTUYECKUMHU MMPOU3BOJICTBAMH.

DKCIEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBIICHUIA:

O3HAaKOMJIEHUE ¢ 00pa3laMyi METAJJIOB U CIUIABOB, X (PU3NUYECKUMH CBONCTBAMU;

MOJETUPOBAHNE METALINYECKON KPUCTAJUIMYECKON PEIIETKH;

U3YUYEHHUE B3aUMOJECHCTBHUS METAJUIOB C BOAOW, C PacTBOPAMU COJIEM M KHUCIOT,
MCCJIEIOBAaHKE TIPOLIECCOB dJIEKTpon3a pacTBOpoB xjopuaa menu (II) u noauna xamus,
KOpPPO3UU METAJLIOB;

M3y4eHHE OCOOCHHOCTEH B3aMMOICUCTBUS OKCUIOB KaJIBITUSL U HATPUSI C BOAOM, UX
TUAPOKCUIOB — ¢ okcuaoMm yriepoja (IV) u kucnoramu;

U3Y4YCHHUE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJbIIUA, KECTKON BOBL;

U3YUYEHHUE MPOLECCOB MOTYYCHUS TUAPOKCUIOB Keye3a, X XUMUYECKUX CBOMCTB;

M3yUYCHHE TMPU3HAKOB MPOTEKAHUs KAUYECTBEHHBIX pEaKIuid Ha HOHBI (MarHus,
KaJIbI[Usl, aJTIOMUHUSA, IUHKA, Kese3a (2+) u xenesa (3+), menu (2+);

HAOJIIOICHUE M OMKCAHWE OKpAllUBaHUS IUJIAMEHU HOHAMHU HATpHsl, Kalud |
KaJIbIIUS;

UccieoBaHne aM(OTEPHBIX CBOMCTB TMAPOKCU/IA ATIOMUHUSA, THAPOKCUIA XpOoMa
(IIT) u rugpoKcHuaa HUHKA;

pelIeHne JKCIePUMEHTAIBHBIX 3alad Mo TeMe «BakHeWlme MeTalibl U HX
COCMHEHUSD.

XuMHS M OKPYKAKOLIAA cpeaa

BemecTBa n matepuanbl B IOBCEAHEBHOM KMU3HU YEIOBEKA. BaxkHENINE BEIIECTBA
U MaTtepuaibl, 00JacTH HMX NpUMEHEHMs. be3omacHoe HCMoJib30BaHHWE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas mnomoimp 0P XUMHUYECKHUX OXKOrax u
OTpPABJICHUSIX.

Hoseie Matepuansl u TexHonoruu. [ I[puHIMIBI «3€IEHON XUMUW.

OCHOBBI IKOJOTUUYECKON IPaMOTHOCTH. XUMUS U 37I0POBbE. 3HAUYCHHUE M3yUaeMbIX
XUMHUYECKUX DJIEMEHTOB W UX COCIUHEHHM [ (YHKIIMOHUPOBAHUS OpraHu3Ma
yenoBeka. [lonsaTre o 3mopoBoM 00pase KU3HH.

XUMHUYECKOE 3arpsi3HCHHE OKPYKAIoMmehH cpeapl. DKOJIOTHYECKHE MPOOIEMBI,
CBSI3aHHBIC C COCJMHEHUSAMH YIJIEpOJa, a30Ta, CEPbl, TSXKEIbIX MeTaioB. [lonstue o
ITJIK. Posib XuMuu B pelieHUN SKOJOTHUECKUX TTPOOJIEM.



DKCepUMEHTAIbHOE W3YUYEHHE BEUIECTB U SBJICHHUI: 03HAKOMJIEHHE C 00pa3lamMu
MarepuanoB (CTEKJO, CIUIABbl METAJUIOB, MOJMMEpPHBIE MaTepHalibl), ONpPEIEICHUE
KHCIIOTHOCTH TMPUPOJHBIX BOJA, MOAEIMPOBAHUE Ipolecca 00pa30BaHHs KUCIOTHOTO
TOXK]Isl, U3y4EHUE €ro BO3ACHCTBUS HA MaTEPUAIIBI.

IToBTOpEeHMe U 00001IeHHE 3HAHNI OCHOBHBIX pPa3/eJioB KypcoB 8 — 9 kiiaccoB

[Tepuognueckut 3axkoH u llepmoguueckas cucTeMa XMMHYECKUX DSJIEMEHTOB B
CBETE MPEJCTABICHUN O CTPOCHHS aTOMa. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCIMHEHUM B MIEPUOJAX U TPyNIIaX.

CrtpoeHue BeliecTBa B TBEPIOM, XUIAKOM U Ta3000pa3HOM COCTOSTHUU. Bujabl
XUMHUYECKOM CBSA3M. 3aBHCUMOCTH CBOWMCTB BELIECTBA OT THUNA KPUCTAJLUIMYECKOMN
PELIETKU U BUJA XUMHYECKOW CBSI3U.

Knaccudukanus  XUMHUECKMX  peakIUMid MO  Pa3jiu4yHbIM  [pPU3HAKAM.
IIporao3znpoBanue BO3MOXKHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALLCHUI B Pa3IUYHbIX
YCIIOBUSAX HA OCHOBE IPEJCTaBICHUI XUMHUECKOW KUHETUKN U TEPMOINHAMHUKH.

XVWMHUYECKHE peakluu B pacTtBopax. ['muaponu3 coneil. Peakuuu okucieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.

CBoiicTBa KHCJIOT, OCHOBAaHMA U COJIM B CBET€ MpPEJACTaBICHUN 00
ANEKTPOIUTUUECKON TUCCOUALIMN U OKUCIIUTEIIBHO - BOCCTAHOBUTENIBHBIX PEAKIIUAX.

Mesxcnpeomemmnuwie ceasu

Peanmzannss MeXnpeaMETHBIX CBS3€M NpH HM3y4YEHUM XUMUM B 9 Kiacce
OCYUIECTBJISIETCSl YEPe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO - HAYYHBIX MOHSATHUH,
TaK U NOHSATUMN, IPUHATHIX B OTAEJIbHBIX €CTECTBEHHbBIX HAyKaX.

OO11ue ecTecTBEHHO - HayyHbI€ MOHATHUS: SIBICHUE (IIpOLiecC), HAyYHBIA (axT,
TUIOTEe3a, TEOpHus, 3aKOH, AaHalW3, CHHTE3, KiIacCupuKauus, MEepUOJUYHOCTD,
HaONIOCHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEIb, TEXHOJOIHS,
MaTepHuabl.

®dusuka: BELIECTBO, TENO, (PU3MUeCKre BETUYMHBI, CIUHUIBI U3MEPEHHs, Macca,
00BEM, KOJIMYECTBO TEIJIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHble COCTOSTHUE BEIIEeCTBa,
CTPOEHHE Ta30B, XUIAKOCTEH U TBEPAbIX (KPUCTALIMYECKUX) TeJ, KpUCTaUIMYecKas
penieTka, 3JEKTPOH, AP0 aToMa, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMbI, KBAHTHI,
PaAMOaKTUBHOCTh, aib(da -, OeTa - WM ramMma - HU3JIy4CHHE, HJIEKTPUUECKUH 3apsij,
IIPOBOJIHUKH, TOJYIIPOBOJHUKH, JUANEKTPUKH, COJHEYHBIA CIEKTp, PpPa3JI0OkKEHUE
0eJIoro CBeTa B CIIEKTP.

buonorusi: sxocucrema, Ouocdepa, (HOTOCHHTE3, MPOIECCHl OOMEHA BEIIECTB,
MUHEpaIbHbIE YA0OPEHUS, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHBIE MOPOJbI, IOJE3HBIC
MCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI, TUTAHETA 3EMJIS.

TexHOnorus: CTPOUTENbHBIE TEXHOJOTWHU, CEIbCKOXO3IMCTBEHHBIE TEXHOJOTHH,
TE€XHOJIOTUHU JIEKTPOHHON MTPOMBIIIEHHOCTH, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA VYPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
(YIJIYBJIEHHBIA YPOBEHbD)

JIMYHOCTHBIE PE3YJIbTATDBI

JIMuHOCTHBIE Pe3yabTaThl OCBOCHHS TPOrPaMMbl OCHOBHOTO O0IIIero o0pa3oBaHus
JOCTUTAIOTCSI B XO0J€ OOyYeHUs XUMHUM B E€IUHCTBE YYEOHOH M BOCHHUTATEIbHOU
JESITEIbBHOCTH 00pa30BaTEIbHON OpraHu3allid B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUHCKUMHU COLMOKYJBTYPHBIMU M JIyXOBHO - HPAaBCTBEHHBIMU LIEHHOCTSAMMY,
NPUHATBIMU B OOLIECTBE NpaBWIaMHM M HOPMamMu IIOBEJAEHUS U CIHOCOOCTBYIOT
MPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYarOIUXCSl.

JIngHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTb oOyuaromuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIUPEHUE
OTIBITA JIEATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUSA:

MIPOSIBJICHUE IIEHHOCTHOTO OTHOLIEHWUS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
HAay4YHOMY M UCTOPUYECKOMY HACJIEAWIO, IOHUMAHUE 3HAYCHUS XMMHUYECKOU HAyKHU U
TEXHOJOTMH B KU3HU COBPEMEHHOrO OOIlECTBa, B Pa3BUTHM SKOHOMHMKH Poccuu u
CBOETO PETHOHA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IIPEACTABIECHUE O COLMAIBHBIX HOPMaxX M MPABWIAX MEKINYHOCTHBIX OTHOILLIECHUHN
B KOJUIEKTHBE, MPOSBIECHUE KOMMYHUKATUBHOM KyJIbTypbl B pa3HOOOpa3HOU
COBMECTHOM AESITECIbHOCTH;

CTPEMJICHHE K B3aMMOMNOHMMAHHMIO M B3aMMOINOMOIIM B Mpolecce y4dyeOHOU u
BHEYUEOHOM JeATEeNbHOCTH;

TOTOBHOCTB OLICHUBATh CBOE MOBEAEHUE U NIOCTYNKNA CBOMX TOBAPHUUIEH C IMO3ULUN
HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) popMupoOBaAHUS] HEHHOCTH HAYYHOT'O MIO3HAHUA:

MUPOBO33PEHYECKHE TPEJICTABICHUS O BEUIECTBE W XUMHYECKOM peakUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHA HAYKHM M HEOOXOIUMBIE IS
ITIOHMMAHMS CYIIIHOCTU HAyYHOU KapTUHBI MUPA;

OCO3HAaHME LICHHOCTH HAy4YHOIO IO3HAHMSA Ul PA3BUTHUS KAXKIOIO YEIOBEKa M
MPOU3BOAMUTENIbHBIX CHJI O0ILIECTBA B IIEJIOM, POJIM U MECTa HAyKU «XUMHS» B CUCTEME
Hay4YHbIX MPEICTABICHUN O 3aKOHOMEPHOCTAX Pa3BUTUS MPUPOJABI, B3aMMOCBSI3SIX
YEJI0BEKA C MPUPOAHOU U TEXHOJIOTHYECKON CPENION;

MO3HaBaTEIbHAs MOTHBAIMS M HHTEPEC K 00YyUEHHUI0, TOTOBHOCTh U CLIOCOOHOCTH K
CaMOpa3BUTHIO M CaMOOOPa30BaHHMIO, K HCCIEIOBATENIbCKON JESTENbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HalpaBJIEHUS U YPOBHS JaJIbHEHIIET0 00yUEeHHUS;



4) BOCIUTAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTHU >XWU3HU, OTBETCTBEHHOTO OTHOUIECHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKA Ha 37I0POBBII 00pa3 KU3HU, OCO3HAHUE TTOCJICICTBUI U HETIPUSATHE BPETHBIX
NpUBBIUEK (YHOTPEOJICHHS aJIKOTOJI, HApPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH
coOMIo/IeHUs MpaBuil 0€30MacHOCTH MPHU OOpallleHUH ¢ XMMUYECKUMHU BEIIECTBAMU B
y4eOHBIX 1 )KU3HCHHBIX CUTYaIIHSIX;

5) Tpy10BOr0 BOCIIMTAHMS:

dbopMHpoBaHHE IIEHHOCTHOTO OTHOIIEHUS K TPYIOBOM JEATEIBHOCTH Kak
€CTECTBEHHON NOTPEOHOCTH YENOBEKa M K HCCIEA0BATENbCKONW NEATETbHOCTH Kak
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE HUHTEepeca K mpodeccusiM, CBS3aHHBIM C XUMHEH, B TOM 4YHUCIE K
npodeccusiM HaydyHOM cdepbl, OCO3HAHME BO3MOXXHOCTH CaMOpeaIM3allid B ITOU
cdepe;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIIEHUS K MPHUPOJIC KaK HCTOUYHHMKY KU3HM Ha
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOW  KYyJIbTYphl: IPUOOPETEHHE  OIbITa
IJIAHUPOBAHMS MMOCTYNIKOB U OLIEHKH MX BO3MOYKHBIX IMOCJIEACTBUM IJISI OKPYKAIOIIEH
Cpenbl; OCO3HaHWE TI00abHOTO XapaKTepa SKOJOTUYECKUX MPoOieM W myTed ux
pelieHust; CoCOOHOCTh MPUMEHSTh 3HAHUS, MOJIydaeMble MPU U3YYCHUU XUMUU, IJIS
peIlIeHUs 33/1a4, CBSI3AHHBIX C OKPYXAIOUIEH CPENOi; aKTUBHOE HENPUSITHUE NEHCTBUM,
MIPUHOCAILIMX BpE OKPYKAIOLIEH Cpelie; OCO3HAHME CBOEW pPOJM KakK TIpaKJIaHWHA U
MOTPeOUTENS B YCIOBUSIX B3aMMOCBSI3U TPHUPOAHON, TEXHOJIOTHYECKON U COIMAIbHOMN
cCped; TOTOBHOCTh K YYacTUIO B MPAKTUYECKON AEATEIbHOCTH 3KOJIOTHYECKOU
HANpaBJICHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl 00yJaIOIIUXCs, OCBOMBIIIMX MPOTPaMMy O XUMHUHU
OCHOBHOTO 00111eTO 00pa30BaHuUs, BKIIOYAIOT:

YCBOCHUE MEKIUCIUTUIMHAPHBIX (MEXKIIPEIMETHBIX) TIOHATHHA, OTPaKaIOIINX
MaTepuaIbHOE €IWHCTBO MHUpa M MPOIECC MO3HAHUA (BEIIECTBO, CBOMCTBO, DHEPIH,
SIBJICHWE, HAay4YHBIA (DaKT, 3aKOHOMEPHOCTh, THWIIOTE3a, 3aKOH, TEOpHs, HAOIIOJICHUE,
W3MEpPCHHE, NCCIICIOBAHNE, SKCTICPUMEHT U JPYTHE);

OBJIAJICHUC YHUBEPCATBLHBIMU YYCOHBIMH JIEWCTBUSAMHU  (ITO3HABATEIIHLHBIMHU,
KOMMYHUKATUBHBIMH, PETYISTUBHBIMHU), BOXXHBIMUA IS TOBBIMICHUS 3()PEKTUBHOCTH
OCBOCHHSI COJIEpXKaHUS Y4eOHOro mpenMera, (OpMHUPOBAHUS KOMIICTCHITMH, a TaKXKe
MIPOEKTHO-UCCIIEOBATEILCKON IEATEILHOCTH O0yUYaIOIINXCS B KypCce XUMUHY;



CIOCOOHOCTh MX HCIOJb30BaTh B Y4e€OHOM, MO3HABATENIbHON M COIMAIBHOM
MIPaKTHKE.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Ba3oBble Jiornyeckue aAeiicTBHA:

YMEHHS UCTOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI IPU OCBOCHUM 3HAHUMU:
pacKpbIBaTh CMBICI XUMHYECKUX MOHATUNM (BBIACTSATh UX CYIICCTBEHHBIC MPU3HAKH,
yCTaHABJIMBaTh B3aMMOCBSI3b C JIPYTUMHU TOHSTHSMH), aHAJW3UPOBATh, CPAaBHUBATH,
0000111aTh, BEIOMPATh OCHOBAHMS VIS KJIACCU(PUKAIIUN M CUCTEMAaTU3aIlud XUMHUYECKUX
BEIIECTB U XMMHUYECKHX PEAKIMi; YCTaHABJIMUBATh NMPUUYMHHO - CJICIACTBEHHBIC CBSI3U
MEXJy OOBEKTaMHU H3YyUYCHHS; CTPOUThH JIOTUYECKUE PACCYXKICHUS (MHIYKTHUBHBIC,
JNENyKTUBHBIC, TI0 AaHAJIOTWHW); MpeajiaraTb KPUTEPUM U  BBISABIATH  OOIIME
3aKOHOMEPHOCTU M MPOTHUBOPEUUS B M3Y4YaE€MbIX MPOIIECCAX U SIBJICHUSX; MPOBOJUTH
BBIBOJABI M 3aKJIOYCHHUS; YMEHHMS TMPUMEHITh B TIPOIECCE ITO3HAHUS TOHATHS
(mpeaMeTHBIE W METalpeJAMETHBbIE), CHUMBOJMYECKHE  (3HAKOBBIC)  MOJCIH,
HCIIOJIBb3YyEeMbI€ B XUMUH, IPE0OPa30BbIBATH MOJIEIBHBIE MPECTABICHUS — XUMUYECKUM
3HaK (CMMBOJI JIEMEHTA), XUMUYecKasi (hopMysia U ypaBHCHUE XUMUYECKOU peaKiuu —
IPpH  PEIICHUH YYeOHBIX 3aJa4, C YyYETOM OTHUX MOJICIbHBIX TPEJACTaBICHUI
XapaKTEPU30BaTh M3y4aeMble XMMUUECKHUE BEILIECTBA U XUMUUYECKHE PEAKIIUY.

ba3zoBble wucciaenoBaregbcKkue AeHCTBUS (METOABLI HAYYHOIO IO3HAHMS
BEILECTB M sIBJICHHUI):

YMEHHUSI TPUMEHSATh METOAbl HAyYHOTO TO3HAHUSA BEIIECTB U SBJICHUH Ha
SMITMPUYECKOM U TECOPETHYECKOM YPOBHSX B y4eOHOM IMO3HABATEIILHOM M MPOEKTHO-
HUCCIEI0BATEILCKON ACSITEIbHOCTH;

YMEHUS HCHOJIb30BaTh ITOCTABJICHHBIE BOMPOCHI B KA4ECTBE HWHCTPYMEHTA
MO3HAHUSI U CAMOCTOSITEIbHO CTaBUTh BOMPOCHI; aHAIM3UPOBATH (PAKThI, BBISIBIATH U
dbopMyaupoBaTh MPOOJIEMY, OMPEEATh 1IeTb U 3a/a4d, COOTBETCTBYIOIINE PEIICHUIO
npoOJieMbl, TpeasiaraTh  ONMUCATEIbHYI) WM  OOBSICHUTEIBHYIO THUIOTE3y U
OCYILIECTBIISITh €€ TMPOBEPKY; YMEHHUS TPOBOJUTH H3MEPEHUs] HEOOXOIUMBIX
MapaMeTpOB, BHIYUCIICHUS, MOJICIUPOBaHUE, HAOIIOJECHUS U SKCIIEPUMEHTHI (peasibHbIe
U MBICJICHHBIE), CaMOCTOSITEJIbHO ITPOTHO3UPOBATH PE3yJbTaThl, (OPMYIUPOBATH
00001IeHnsT W BBIBOJBI MO pE3yJIbTaTaM MPOBEACHHOTO OTbBITA, HCCICIOBAHUS,
COCTaBJIATh OTYET O MPOJeIaHHON padoTe;

Pabora ¢ unpopmaumeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IUUYHBIX HCTOYHUKAX HHPopMmanuu (Hay4dHO-
MOMYJISIpHAsT JTUTEpaTypa XUMHUYECKOTO COJEPIKaHMSI, CIPABOYHBIE MOCOOMS, pPeCypChl
WNurtepHera); aHamm3upoBarh HHPOpPMAIMIO U KPUTUYECKH  OIICHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTh, OTOMPATHh U UHTEPIPETHPOBATH MHHOPMAIIHIO,
3HAYMMYIO JUUIA PEIIeHUsl YuyeOHOH 3ajauu; YMEHHUSI MPUMEHSTh Pa3InyHbIe METOJIbI U



(bopMyIUpOBaTh 3amMpOChl TPH TOWCKEe W O0TOOpe WH(pOpMaIuu, HEOOXOIUMOUN s
BBITIOJTHEHHsI Y4eOHBIX 3a]la4; MCIOJb30BaTh HH()OPMAIMOHHO KOMMYHHKATHBHBIC
TEXHOJOTUH W Ppa3UYHbIE TOMCKOBBIE CHCTEMBI; CaMOCTOSITEIbHO BBIOUPAThH
ONTUMAaJbHYIO (OpPMY NpEACTABICHUS HMHPOpMALUU (CXEMbI, IpaQUKH, TUArpaMMBI,
Ta0JIMLbl, PUCYHKH M JApyrue (Qopmbl); YMEHHUs HCHOJIb30BaTh HAyUYHBI S3bIK B
KauyecTBE CPEJCTBA pabOTHI C XUMUYECKOU HH(OpMaLIUel; MPUMEHITh MEKITPEIMETHBIC
(pusnyeckue M MareMaTU4YeCKue) 3HAKU W CHUMBOJIBI, (OpMYIbl, abOpeBUATYPHI,
HOMEHKJIaTypy, UCII0JIb30BATh U MIPEOOPA30BbIBATH 3HAKOBO - CUMBOJIMYECKUE CPECTBA
HarJIsAHOCTH.

KoMMyHHKATHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE TeiCTBUS:

1) ymenus oOiieHus (MMCbMEHHOM M YCTHOM KOMMYHUKAITUH):

MIPE/ICTABIIATH MOJYYCHHBIC PE3yJIbTaThl TO3HABATEIILHON JIEATETLHOCTH B YCTHBIX
M THCbMEHHBIX TEKCTaX; MyOJIMYHO BBICTYyNaTh C TMPE3CHTALUEH pe3yJIbTaTOB
BBITIOJTHEHHUSI XUMHYECKOTO AKCIEPUMEHTa (MCCIeI0BATENbCKON JT1a00paTOPHON WIIH
MPaKTUYECKOM paboThl, y4eOHOro MpPOEKTa); B XOA€ Jauaiora M (WIh) AUCKYCCUU
3aJ1aBaTh BOIIPOCHI IO OOCY>KJaeMOl TeMe M BBICKA3bIBaTh MJeH, (OPMYyIUPOBATH CBOU
MPEJIOAKEHUS] OTHOCUTEIBHO BBITIOJTHEHMSI IPEIOKEHHOM 3a1a4u.

2) ymeHus yaeOHOTo COTpyAHIYECTBA (TPYIOBass KOMMYHUKAITHUA):

y4acTBOBaTh B TPYNMHoOBBIX (opmax paboOTh: IJIAHUPOBATh OPTAaHU3AIUIO
COBMECTHOU paboThI, ONPENENITh CBOIO POJb, PACTIPEACIATH 3aJa4d MEXAY UYICHAMU
TPYNIbI; BBINOJNHATH CBOK 4YacTh pPadOThl, KOOPJAWHUPOBATH CBOU JICUCTBHS C
JEUCTBUAMH JIPYTUX YJICHOB KOMAaHJbI, ONPEACNSITh KPUTEPUU TIO OIEHKE KadyecTBa
BBITIOJIHEHHON Pa0OThI; periaTh BO3HUKAIOIIME MPOOJIEMbl Ha OCHOBE ydyeTa OOIUX
WHTEPECOB U COTJIACOBAHMSI MTO3UIINI, YJ4aCTBOBAaTh B 0OCYX/ICHNH, 0OMEHE MHEHHUSIMH,
«MO3TOBOM HITYpMeE» U APYTUX (popmMax B3auMOAEHCTBUS.

Pery/siTUBHbIe YHUBEpPCAJIbHbIE y4eOHbIe /1eiicCTBUA

OBnaneHre yHUBEPCAIBHBIMH yU€OHBIMU PETYISITUBHBIMH JICHCTBUSIMH BKJIIOUAET
pa3BUTHE CaMOOpPTaHU3aAIINU, CAMOKOHTPOJISI, CAMOKOPPEKITIH, B TOM UHUCIIE:

YMEHHsI pemarth y4deOHblE | HCCIEeNOBATENBbCKUE 3a/adyd: CaMOCTOSTEIHHO
BBIOMPATh CIOCOO pelieHus y4deOHOW 3amauu (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelIeHus1, BIOMpaTh HauboJee MOAXOIAUINN C yUETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEpPHUEB), IUIAHUPOBaTh CBOIO  paboOTy MpuU  pelIeHHH  y4yeOHOM  uiu
MCCJIEIOBATENbCKOM 3a/lauyi; Ha OCHOBE MOJIYYEHHBIX pe3ylbTaToOB (POpMYIHMPOBAThH
000OIIEeHNsT ¥  BBIBOJBL, IMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMPOIECCOB;
aHAJIM3UPOBATh PE3yJbTaThl: COOTHOCHUTH CBOM JCHCTBUS C  IUIAHUPYEMBIMU
pe3ylbTaTaMH, OCYIIECTBISATh CAaMOKOHTPOJIb JIEATEIbHOCTH; KOPPEKTHPOBATH CBOIO
JESITEIbBHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI TI0O XHUMHH OCHOBHOTO OOIIETO
oOpa3oBaHMsI Ha YIJyOJIGHHOM YPOBHE HMEIOT OOIlee COAEpKATeNbHOE SIpPO C
NpEeIMETHBIMU pe3yJbTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAaHBI MEXAY COOOM, 4YTO
MO3BOJISIET PEAIM30BBIBATH YIIIYOJICHHOE U3YYEHUE KaK B paMKax OTJIENbHBIX KJIACCOB,
TaK ¥ B paMKaxX pealn3alii UHAUBUIYAIbHBIX 00pa30BaTEIbHBIX TPACKTOPUN, B TOM
YUCJIE UCTIOJB3Ys CETEBOE B3aMMOIEHCTBUE opranu3auu. [1o 3aBepuieHnn peanu3anuu
IpOrpaMMmbl  YIUIyOJICHHOTO YpPOBHS OOyd4aromuecss CMOTYT JeTalbHEE OCBOUTH
Marepua, OBIaJeTh paCIIMPEHHBIM KPYTOM MOHATHIA U METOJIOB, pelIaTh 3a/1auu Oosee
BBICOKOT'O YPOBHSI CJIOKHOCTH.

[IpenMeTHble pe3ysibTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCA HAyYHBIX
3HaHWM, YMEHUN M CIOCOOOB NEUCTBU, crienuPUUecKuxX Ui MpeAMETHOW 00JIacTu
«XUMHS»; OCHOBBI HAYYHOTO MBIIIJIEHUS; BUIBI AESITEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HaHUs, €ro UHTEPIPETALUU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX
U pEalbHBIX KU3HEHHBIX YCJIOBUSAX; OOECIEYMBAIOT BO3MOXKHOCTH YCIEHIHOTO
00y4eHHs Ha CJIEIYIONIEM YPOBHE 00pa30BaHusl.

K konmy oOyuenuss ¢ 8 knacce y oOydaromierocs OyayT chopMHpOBaHBI
CJIEIYIOIIME TTPEIMETHbBIC PE3yJIbTAThl U3YUCHHS] XUMUH HA YTITyOJIEHHBIM YPOBHE:

pacKkpbiBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TIOHSATHUM: aTOM, MOJIEKYJIa,
XUMUYECKUN DJIEMEHT, METasll, HEMETaJlJI, aJUIOTPOIHS, MPOCTOE BELIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTEJIbHAS
aTOMHas M MOJIEKYJIIpHAsT Macca, KOJMWYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBas JIOJII XUMHYECKOTO JJIEeMEHTa B COCIWHEHUU, MOJISIPHBIA OO0BEM,
OTHOCHUTENIbHASL TUIOTHOCTh Ta30B, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJib, aM(OTEpHBIN
okcul, am(GOTEpPHBIN THUAPOKCHUI, XUMHUYECKash peakius, KiacCupuKkaius peakiui:
peaKiMy COCAMHECHUS, PEAKINK Pa3JIOKCHUsI, PEaKIUd 3aMEIICHUs, PeaKiui oOMEHa,
9K30- W DHIOTEPMHYECKHE PEAKIUHU; TEeIUIOBOM J(PGEKT peakmuu; sApO aroMma,
AJICKTPOHHBIN CJIOW aToma, aTOMHas OpOWUTallb, paJAMyC aToMa, XWMHYECKas CBS3b,
MOJIsIpHAsE M HETOJsIpHAs KOBAJICHTHas CBs3b, MOHHAs CBsA3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBasi J10Jisl BelecTBa (MpOLICHTHAsT KOHIICHTPAIUs1) B paCTBOPE, MOJISIpHAs
KOHIIEHTpAIUsl BEIIECTBA B PACTBOPE; AJIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKUCIICHUS,
OKHCIIUTEIM U BOCCTAHOBUTENIM, OKHCICHHUE W BOCCTAHOBJIICHUE, OKUCIUTEIBHO -
BOCCTAaHOBUTEJIBHBIE PEAKIIMK, METOJI SJIEKTPOHHOTO OajiaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSATUNA U IPUMEHSATH ITH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

WCIIOJIh30BAaTh XUMUYECKYI0O CHUMBOJIMKY IS COCTaBJIEHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;



OTIPENENATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, CTCTICHD
OKHCJICHHUSI DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MNPUHAIJICKHOCTh BEIIECTB K
OTIpEICTICHHOMY KJIacCy COEAMHEHUW 1o (opMysiaM, BHIbl XHMHUYECKOW CBSI3U
(KOBaJICHTHOW U MOHHOM) B HEOPTaHUYECKUX COCTMHEHUSIX;

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, ITIOCTOSIHCTBA COCTaBa,
[Tepunonnueckoro 3akoHa [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOPUH, 3aKOHA
ABOragpo M €ro CIeICTBUW, MPEACTABICHUN O HAYYHBIX METOJAX IO3HAHUS, B TOM
YUCJIE SKCIEPUMEHTAIBHBIX W TEOPETUYECKUX METOJAX HCCIEHOBAaHUS BEIIECTB U
U3YYEHUS] XUMUYECKUX PEAKIIUI;

JEMOHCTPUPOBATh  [OHMMAaHUE  NEPUOJAUYECKOM  3aBUCHUMOCTH  CBOICTB
XMMHYECKUX JIEMEHTOB OT UX MOJIOKEeHUS B [leproanueckon cucreme:

OMUCBHIBATh U XapaKTepu3oBaTh TabiuuHyo (opmy Ilepuomnueckoit cuctembl
XUMHUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATUSA «TJIaBHas moAarpymnma (A - rpynma)» u
«mmobounas noarpynna (b - rpyrmmna)y, «Majbie Mepruob» U «OOJBIINE TEPUOIBI»;

COOTHOCHUTH 0003HaueHUsl, KOTOphle uMeTcs B Tadnuue «llepuonuueckas
cucreMa  xumudeckux anemeHtoB JI. .  MenaeneeBa», ¢  YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsll sjpa,
o0111ee YUCII0 JIEKTPOHOB M PACIIPEICIIEHNE UX M0 AJIEKTPOHHBIM CIIOSM);

OOBSACHATH CBSI3b TMOJIOKEHUs odnemMeHTa B llepuoguyeckoit cucreme cC
pacrpeiesieHueM JIEKTPOHOB M0 PHEPTETUUECKUM YPOBHSM, TTOJYPOBHSIM U OpOUTAIIAM
aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJacCu(UIIMPOBATh  XMUMHYECKHE  DJEMEHThI, HEOPraHWYEeCKHWE  BEIIECTBa,
XUMUYECKHE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIIMH BEUIECTB, IO
TeroBoMy b dexTy);

XapaKkTepru30BaTh (OMUCHIBATH) (PU3UYECKHE U XUMUUYECKHUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB: KHUCIOpPOJa, BOJOPOJA, BOJBI, OOIIME XUMHUYECKHE CBOMCTBA
OKCHUJIOB, KHCJIOT, OCHOBAaHWUWA U COJIE, TEHETUYECKYI0 CBS3b MEKIYy HUMHU,
MOATBEPAKAask IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaKLnil;

ONKUCHIBaTh POJIb KHUCJIOPOJA, BOAOPOJAA M BOJABI B NPUPOJHBIX IMpOLECCax, B
KUBBIX OpraHu3Max, WX MPUMEHEHHE B Pa3JIMYHBIX OTPACISIX IPOMBIILICHHOCTH,
BO3MO>KHO€ MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSACHSTH U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U
CTPOCHHS, BO3MOXXHOCTH TMPOTEKaHUS XHUMHUYECKHX TPEBpaIlleHU B Pa3IMYHBIX
YCJIOBUSIX;

BBIYUCIISAITH OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MOJIIPHYK0 MacCy CMECH, MOJIBHYHO JOJIK0 XMMHYECKOIO 3JIEMEHTAa B COCAWHECHUU,
MacCOBYIO JIOJI0 XHMHYECKOTO JJIeMEHTa 1o (OpMysie COCIMHEHHS, HaXOIUTh
npocreiryo (GopMysy BEIIeCTBAa MO MAacCCOBBIM HJIM MOJBHBIM JIOJSIM 3JI€MEHTOB,



MacCOBYIO JIOJII0O BELIECTBA B pAcTBOpPE, MOJISIPHYIO KOHIICHTpPAIMIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 110 YPAaBHEHHUSIM XUMUYECKON PeaKIii;

IPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTENbHON JAESITeIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHUE, O00O00IIEHHE, CHCTEMAaTU3alMI0, KIACCU(PUKALMIO, BbISBICHHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JUISl M3YYEHMsI CBOICTB BELIECTB U XUMUYECKUX
peakiuii, eCTeCTBEHHO-HAay4Hble METOAbl MO3HaHWs — HaONo/IeHHue, H3MEPEHuE,
MOJIETTUPOBAHUE, IKCIIEPUMEHT (PEasIbHbII U MBICICHHBIN) — Ui OCBOEHUSI Y4eOHOTO
COJIEpKaHUS;

pacKpbIBaTh CYIIHOCTh MPOIIECCOB OKHCIEHUS M BOCCTAaHOBJIEHHS, COCTABIIATH
YPaBHEHHUSI MPOCTHIX OKUCIMTEIBHO - BOCCTAHOBHUTEIBHBIX pEAKIHUN (METOIOM
AIEKTPOHHOTO OajaHca);

YCTaHABIMBAThH CBSI3U MEXKIY PEabHO HAOII0JaEMBIMA XUMUYECKUMU SIBICHUSIMU
U TpolLeccaMH, MPOUCXOIAUIMMH B Makpo - U MHUKPOMHUpPE, OOBSCHITH NPUYHUHBI
MHOrooOpa3usi BELIECTB, COOTHOCUTb XHUMHUYECKHE 3HAHUS CO 3HAHUSAMH JIPYTUX
y4€OHBIX NMPEIMETOB;

coOmroaTh MpaBuja Oe30macHo pabdoThl B JaOOpAaTOpUU MPU HMCHOJb30BaHUU
XUMHUYECKOH MOCY/IbI 1 000pyIOBaHUs, a TAaK)Ke MpaBuUia OOpaIIeHHs ¢ BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKLMSIMH BBIIIOJIHEHUS J1a0OPAaTOPHBIX OINBITOB U MPAKTUYECKUX
paboT MO MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BENMIECTB (BOOPOA U KUCIOPOAA),
IPUTOTOBJIEHUIO PACTBOPOB C OMNPEAEIECHHOM MAacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, PEIICHUIO OSKCIEPUMEHTAIBHBIX 3amad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COEAMHEHUNY;

JE€MOHCTPUPOBATh BJIaJICHUE OCHOBAMH XUMHUYECKOW I'PaMOTHOCTH, BKJIHOYAIOIIEH
yMeHHsI 0€30IacHOro OOpaleHHUs] ¢ BEIIECTBAMU, HCIOJIb3yEMbIMU B IMOBCEIHEBHOM
KU3HU, a TakKe 3HAHUE TPABUI TOBEJACHHUS B MENAX COEpEeKEHUs 370pPOBbS H
OKPYXaIOUIEH CPEIbI.

K konmy oOyuenus ¢ 9 knacce y oOydqatomierocs OyayT choOpMUPOBaHbBI
CJIeyIOIIKe IPEeIMETHBIE PE3YIbTaThl U3YUYEHUS XUMHUH Ha YIITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TMOHSITHH: XUMHYECKUN DJIEMEHT,
aToM, MOJIEKYyJIa, MOH, KaTHOH, aHUOH, AJIEKTPOOTPHUIIATEILHOCTh, CTETICHb OKUCIICHUS,
XUMHUYECKasl peaklus, TerIoBoi 3peKxT peakuu, MoJib, MOJISIPHBIN 00BEM, pacTBOP;

AIIEKTPOJIUTHI, HEDJEKTPOIUTHI, JJIEKTPOJIUTHYECKAs TUCCOLMAIUS, peaKluuu
MOHHOTO OOMEHAa, THAPOJM3 CcoJied, oOpaTuMble U HeoOpaTUMBIE PpEaKIIUH,
OKHCIIUTETHHO - BOCCTAHOBHUTEJIBHBIC PEAKIIMH, OKHUCIUTENb, BOCCTAHOBUTEINb,
OKHCIJICHHE U BOCCTAHOBJICHHE, DJICKTPOJIN3, aJUIOTPOMus, aM(pOTEpPHOCTh, XUMHUIECKasI
CBs3b (KOBaJCHTHAs, MOHHAs, METa/UTMYecKas), MEXKMOJCKYISIpHbIE B3aUMOJEHUCTBUS
(BomoponHas cBsi3b, cuibl Ban - nmep - Baanbca), KOMILJIEKCHBIE COEIMHEHUS,
KPUCTAIJIMYECKHE PEHICTKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO - IIEHTPUPOBAHHAsS
KyOnueckas, rpaHeleHTPUPOBAHHAS KyOHuueckas, reKcaroHajbHast



IJIOTHOYIIAKOBAaHHAs ), KOPPO3UsI METAJIOB, CIUIABBI, CKOPOCTh XMMUUYECKON pEaKInu,
KaTajn3, XUMUYECKOE PABHOBECHE, DIIEMEHThl XUMUUECKOW TEPMOJUHAMUKHU KaK OJHOU
13 TeOpeTndeCKuX OCHOB xumunn; [1/1K;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX MOHATUNA U IPUMEHSATH 3TH
NOHSATHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

HCIIOJIh30BaTh XUMUYECKYI0O CHUMBOJIMKY IS COCTaBJIEHUS (OPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUM;

ONPENENIATh BAJICHTHOCTh M CTEIEHb OKHCICHUS XHMHYECKHX DSJIEMEHTOB B
COCAMHEHUAX PAa3JIMYHOIO COCTaBa, NPHUHAJIC)KHOCTh BELIECTB K OMNPEICIICHHOMY
KJIaCCy COeIMHEHHUM 1o dopMyram, BUIbI XUMHUYECKOW CBS3M (KOBaJIEHTHOM, HOHHOM,
METAJJIMYECKOM) B HEOPTaHUYECKUX COCAMHEHHUAX, 3aps]l HMOHA IO XUMHUYECKOU
dbopmyiie, xapakTep cpeAbl B BOJHBIX PacTBOpax HEOPTaHUYECKUX COCIUHEHUH, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbIci  [lepuogmueckoro 3akona J[. WM. MenngeneeBa wu
JNEMOHCTPUPOBATH €TI0 IOHUMAHUE:

OMUCBHIBATh U XapaKTepu3oBaTh TabiuuHyro ¢opmy Ilepuonnueckoil cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHUS «A - rpymnma» u «b - rpynnay, «Maibie
MIEPUOJIBI» U «OOJIBIINE TEPUOIBI»;

OOBSACHATH CBSI3b TMOJIOKEHUs odnemMeHTa B llepuoguyeckoit cucreme cC
pacrpeiesieHueM 3JIEKTPOHOB 10 PHEPreTUUECKUM YPOBHSM, TOYPOBHSM U OpOUTAIISIM
aTOMOB MEPBBIX YETHIPEX NEPUOOB;

BBIICNIATh OOIHME 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB JJIEMEHTOB M HUX
COCIMHEHUI (KUCIOTHO-OCHOBHBIX M OKHCJIUTEIBHO - BOCCTAHOBHUTEIBHBIX CBOMCTB
OKCHJIOB M TUAPOKCUIOB) B MpeJiesiax MAJIbIX IEPUOJ0B U IIaBHBIX MOATPYIIl C YYETOM
CTPOEHHUS UX aTOMOB;

PACKpBIBATh CMBICI TEOPUU JJICKTPOJUTUUECKOW AMCCOLMAIMU, 3aKOHA l'ecca u
€ro CJIEACTBHM, 3aKOHA JECUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEN MU3MEHEHUS CKOPOCTH
XMMHUYECKOW pEakKIMy, HANpPABJICHHUS CMEIICHUS XUMHAYECKOIO pPABHOBECHUA B
3aBUCUMOCTH OT Pa3JIMYHbIX (PaKTOPOB;

KJIacCU(UIUPOBATh  XUMHYECKUE  DJEMEHTHI, HEOPTaHMYECKHUE  BEIIEeCTBa,
XUMUYECKHE peakiuu (M0 YHMCIY M COCTaBy YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TermoBoMy 3 (PeKTy, Mo arperaTHOMY COCTOSIHUIO PEareHTOB, 10 M3MEHEHHIO CTETICHEN
OKHUCJICHUS] XUMHYECKHUX JIEMEHTOB, 0 0OPATUMOCTH, 110 YYACTHIO KaTaIH3aTopa);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUUECKHUE CBOMCTBA BEIIECTB PA3TMYHBIX
KJIAaCCOB HEOPraHMYECKUX COCIAWHEHHM, TMOATBEPXKIAsd OSTO ONUCAHUE NpPUMEpaMU
MOJICKYJISIPHBIX M1 MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKINN;

COCTaBJISITh YPABHEHUS: DJIEKTPOJUTHUYECKOW TUCCOLUUALMU KHUCIOT, LIECIOYEH U
COJICH; TOJIHBIE M COKpAIlEHHbIE YpPAaBHEHUSI pPEAKIUA HOHHOIO OOMEHA; peakiuu,



MOATBEP)KIAIONINX  CYIIECTBOBAHUE TEHETUYECKOM CBSI3W MEXIy BeEIIeCTBaMU
Pa3TUYHBIX KIJIACCOB,;

PacKphIBaTh CYIIHOCTH MPOIIECCOB THAPOJIN3a COJIEH MOCPEICTBOM COCTABIICHUS
KPaTKUX HMOHHBIX U MOJICKYJSIPHBIX YpaBHEHUH pEaKIUd, CYIIHOCTh OKUCIUTENIBHO -
BOCCTAaHOBUTEJIBHBIX PEAKIMI MOCPEIACTBOM COCTABIICHHUS 3JEKTPOHHOIO OanaHca 3TUX
peaKkuuu;

MPEACKA3hIBATh XapaKTEP CPEbl B BOJIHBIX PACTBOPAX COJICH;

XapaKkTepu3oBaTh (OMUCHIBaTh) (U3MUECKUE U XHMMHUYECKHE CBOMCTBAa MPOCTHIX
BelllecTB (KUCIOpOa, 030H, rpaduT, aiMas, KpeMHu, 6op, azor, dhocdop, cepa, xjop,
HaTpUM, KaJdui, MarHui, KajJbllui, aJFOMHHHUM, JKelie30, Medb, IMHK, cepedpo) u
00pa30BaHHBIX UMH CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PacCTBOPOB (aMMHAK,
XJIOPOBOAOPO/, cepoBoaopo, okcuabl yriepoaa (I, IV), kpemnus (IV), azora (I, 11, III,
IV, V) u docdopa (III, V), cepst (IV, VI), cepuucras, cepnas, azotHasi, pochopHas,
yroJibHasi, KpEMHUEBAsI KUCIOTHI, OKCUBI U TUAPOKCcH b MeTawioB [A — IIA - rpymnm,
amomunus, Mmenu (II), uunka, xenesa (11 u I11));

MOSICHSATH COCTaB, OTJEIBHBIC CIIOCOOBI TIOJYYCHHSI M CBOMCTBA CIIOYKHBIX BEIIECTB
(kucmopoacoaepIKanme KUCIOThl XJIopa, a30TUCTast, OOpHasi, YKCYCHAsl KHCIOTBI M UX
cosu, ramoreHu sl kpemuus (IV) u docdopa (111 u V), okena u ruapokcun xpoma (111),
MepMaHTaHaT KaJus;

OMHCHIBATh POJIb BAXHEHIITMX HW3YYaeMBIX BEIIECCTB B TMPUPOIHBIX IPOIECCaX,
BIIUSIHUC HA J>KMBBIC OPraHU3MBI, MPUMEHEHUE B Pa3IMYHBIX OTPACISIX SKOHOMUKH,
MCIIOJIb30BAHUE JJIS CO3/IaHUS COBPEMEHHBIX MaTEPUAIOB U TEXHOJOTU;

POBOJUTH PEAKIMH, TMOATBEPKIAIONINE KA4YeCTBEHHBIM COCTaB Pa3UYHBIX
BEIIIECTB, PACMIO3HABATH OMBITHBIM MyTEM COJIEpPKAIIHUECs] B BOJHBIX PACTBOPAX HOHBI:
XJIOpHUJ -, OpoMu -, UOIUN -, cyibdat -, hocdart -, kapOoHAT -, CUIIMKAT -, CYIbOUT -,
Cynb(ua -, HUTpAT - ¥ HUTPUT - UOHBI, THIPOKCHU] - HOHBI, KATHOHBI aMMOHUSI, MarHus,
KaJIbI[Usl, aJIIOMUHUSA, Kene3a (2+) u xenesa (3+), menu (2+), HUHKa;

OOBSACHATh W TPOTHO3MPOBATH CBOMCTBA BAXKHEUINNX HW3YYaeMbIX BEIIECTB B
3aBUCUMOCTH OT HUX COCTaBa M CTPOCHUS, IPUMCHEHHUE BEIIECTB B 3aBUCHMOCTH OT UX
CBOKMCTB, BO3MOXXHOCTh TIPOTEKAHHMS XUMHUYCCKHUX TMPEBpAlCHUN B Pa3IUIHBIX
YCIOBHSIX Ha OCHOBE pPACCMOTPEHHBIX DJJIEMCHTOB XHWMHYECKOW KHWHETUKH U
TEPMOIMHAMUKY;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa 1Mo (GopMmysie COeAUHEHHUS, MAaCCOBYIO JOJIO
BCIIECTBA B PAcCTBOpPE, MOJBHYIO JOJIF0 XHMHYECKOTO JJIEMEHTa B COCIUHEHUH,
MOJISIPHYIO KOHIIEHTPAIMIO BEIIECTBA B PACTBOPE, HAXOIUTHh MPOCTEUIIYIO (HOopMyITy
BEII[ECTBA M0 MAaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MPOBOJUTH PACUETHI IO
YpaBHEHUSM XHMHYECKUX PEaKIUid C y4eTOM HEAOCTaTKa OJHOTO W3 PEarcHTOB,



MPAKTUYECKOTO BbIXO/1a MPOIYKTa, 3HAUYEHUS TeIIOBOro 3((deKTa peakiuu, OnpeneisTh
COCTaB CMecCe;

co0mroaTh mMpaBmia 0e30macHON paboThl B J1aOOpATOPUHM MPU HCIOIH30BAHUU
XUMHUYECKOH MOoCyAbl U 000pyAOBaHUS, a TAKXKE MpaBuiia OOpallleHHs ¢ BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKIMSIMHU BBITIOJHEHUS JTAOOPATOPHBIX OMBITOB M MPAKTHUYECKUX
paboT O MOYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U yTICKUCIOTO
ra3a) M pEUICHUI0 HKCIIEPUMEHTAJBHBIX 3a/Jad MO0 TeMaM Kypca, IpEeICTaBIsATh
pe3ynbTaThl dKCIEepUMeHTa B (OpMe BBIBOJOB, J0KAa3aTeIbCTB, rpaduKoB, TaOIUI U
BBISIBIISITH AMITUPUYECKUE 3aKOHOMEPHOCTH;

PUMEHSTH OCHOBHBIE OTEPAIIMH MBICIIUTEIBLHON JESTEILHOCTH (aHAIU3 U CHHTE3,
CpaBHEHUE, OOO0OIIEHHE, CHCTEeMAaTH3alUi0, BBISIBICHUE NPUYUHHO-CIEACTBEHHBIX
CBSI3ei) TP M3YYCHUU CBOMCTB BEIIECTB M XHUMHYECKHUX PpEAKIUNA, BIAJETh
€CTECTBEHHO - HAy4YHbIMU METOJaMU TMO3HaHUs (HaONIoJEeHHe, W3MEpEHUeE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEaIbHbIM U MBICJICHHBIN);

MIPUMEHSATH MpaBuiia 0€301acHOro OOpalleHHs C BEUIECTBAMU, UCIOJIb3yEMbIMU B
MOBCEHEBHON KW3HM, TMpaBUJia IOBEACHUS B IEsIX COepexeHuss 310pOBbs U
OKpY’Karolel IpUpOTHOM Cpelibl, MOHUMAaTh Bpe (OMacHOCTh) BO3JCHCTBUS HA KUBbBIC
OpraHU3MBbl OTPEJICIICHHBIX BEIIECTB, MOSCHATh HAa MIPUMEPAX CHOCOOBI YMEHBIIICHUS U
MIPEIOTBPAICHUSI UX BPETHOTO BO3JICUCTBHS, 3HAUYEHUE KUPOB, OCIIKOB, YIJIEBOJIOB JIJIs
OpraHu3Ma 4eJIOBeKa;

MCIIOJIb30BaTh TOJIYYEHHbIE TIPEACTaBICHHs O cdepax MnpodheccuoHaNIbHON
NEATEIbHOCTH, CBA3aHHBIX C HAYKON U COBPEMEHHBIMU TEXHOJIOTUSIMH, KaK OCHOBY JIJIsI
po(eCCUOHATIEHON OPUEHTAIMU | JIJI1 OCO3HAHHOTO BHIOOpA XUMHUHU KaK MPOGUIHLHOTO
npeaMera npu NpoAOoKeHNH 00ydeHUsl Ha YPOBHE CpeIHEro o01iero o0pa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOM MPOEKTHO-UCCIEIOBATEIbCKON JEATEIbHOCTU
XUMUYECKOM W XHUMHUKO - OHKOJOTMYECKON HaNpaBJIE€HHOCTH, MPHOOPECTH OIbBIT
MPOBEICHMS yUYEeOHBIX HCCIEOBAaHUI B YCIOBHSX OOpa30BaTEIbHBIX OpTraHHU3aIldi, a
Takke  opraHu3ammii  (IIEHTPOB)  JIOMOJIHUTEIHLHOTO  OOpa3oBaHUs  JICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh bubnuoreka [{OK

11 €CTECTBO3HAHUS U 5 5 https://m.edsoo.ru/7f41837c

' MPAKTUIECKON ACSITETLHOCTH

YeloBeKa

12 BertectBa 1 xuMmudeckue 93 5 bubnunoreka LIOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro o pasneny 29

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Ilonsarue o razax. 13 1 1 bubmmnoreka HOK

' Kucnopon. Oxkcuast https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 7 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 9 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 13 1 1 bubmmoteka IIOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 42

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

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

3.1 12
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma
XuMH4ecKas CBS3b. bubnunoreka LIOK
3.2 OKHCIUTEIBHO- 15 https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKITUU
Hroro no pazgeny 27
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrrpoasreie  Tpakriseckue (undgposBbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [ToBTrOpenue u yriy0OiaeHne 3HaHHA O 6 Bu6muotexa [JOK
BELICCTBE https://m.edso00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS bubnnoreka [JOK
1.2 . 6 1 1
XUMHYECKHUX PEaKUi https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 11 1 1 bubmmoreka [JOK
XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 23
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 8 1 bubmuoreka [IOK
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHYECKUX bubmuorteka [IOK
2.2 snemeHToB VIA-rpynmer. Cepa u eé 10 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX bubmuorteka [IOK
2.3 aneMeHToB VA-rpynmnsl. A3o0t, pocdop u ux 12 1 https://m.eds00.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTeprucTUKa XUMHIECKIX bubnuotexa [JOK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 12 1 2 https://m.edsoo.ru/7f41a636
KpPEMHUU, UX coequHeHus. bop
Wroro no pazneny 42



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bub6nmoreka [IOK
1 i
3 Obmpze cRoficTEa MCTaNIoR 8 https://m.eds00.ru/7f41a636
bubnunoreka LIOK
2 B i 2
3 aXXHENIIINE METAIBI U UX COEANHEHNS 0 https://m.edsoo.ru/7f412636
Hroro mo pazueny 28
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
BeniectBa 1 maTepuansl B KU3HU YEJIOBEKA. bubnnorexa [JOK
4.1 . 6
OCHOBBI KOJIOTHYECKOM TPaMOTHOCTH https://m.edso00.ru/7f41a636
Htoro no paznemny 6
Pa3nen 5. O600menune 3HaHMii
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 0
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 0
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
No KoumnuecTBo yacos Jara DJIEeKTPOHHbIE
w/n Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue — uudpoBbIe
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
[Ipenmer xumuu. Poiap XuMuu B )KU3HU
yejioBeka. Teia u BemectBa. Ousuye- 1 04.09.2023 https://lesson.edu.ru/04/08
CKHE€ ¥ XUMUYECKUE CBOWCTBA BEIIECTB.
[TonsiTre 06 HCTOpUU BO3SHUKHOBEHUS U
pa3BUTHUS XUMUH. XUMUS B CUCTEME 1 04.09.2023 https://lesson.edu.ru/04/08
HayK.
Ouznyeckue U XUMHUUECKHUE SIBICHUS.
Honstrie o TeopeTHieckuX MeTozax 1 https://lesson.edu.ru/04/08
MO3HAHUS B €CTECTBEHHBIX HAayKaX. 06.09.2023
Hcrounnku xumMudeckon nHbopMaIuu.
ITpakTuyeckas padora Ne 1 o teme
‘Ipasitia pabotsi B 1abopatopi i 1 1 https://lesson.edu.ru/04/08
npuéMsbl 00palieHus ¢ 1abopaTOPHBIM 11.09.2023
obopynoBanueM".
Yucrtele BemecTBa U cmecu. CriocoOsl
pasTIeTeHus oMece 1 11.09.2023 https://lesson.edu.ru/04/08
[IpakTuueckas padora Ne 2 o teme
"Paznenenne cmeceit (Ha mpumMepe 1 1 13.09.2023 https://lesson.edu.ru/04/08
OYHUCTKHU MOBapeHHOM conn)".
;Te(;T;TP;I.WOHeKyHBI' Xunirieckie 1 18.09.2023 https://lesson.edu.ru/04/08
[IpocThie U C0KHBIE BELIECTBA. 1 https://lesson.edu.ru/04/08
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BemectBa MOIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

18.09.2023

Xumuueckasi popmyna. BaieHTHOCTD

9 https://lesson.edu.ru/04/08
aTOMOB XMMHUYECKUX DIIEMEHTOB. 20.09.2023 2

10 3aK0H IOCTOSIHCTBA COCTaBa BEILECTB. 25.09.2023 = https://lesson.edu.ru/04/08
Onpenenenne BaJICHTHOCTH aTOMOB T10

11 https://lesson.edu.ru/04/08
(dhopMyniaM OMHAPHBIX COCTUHEHHM. 25.09.2023 :
OrtHocHUTeNbHAs aTOMHAs Macca.

12 https://lesson.edu.ru/04/08
BxonHas koHTposbHas paboTa. 27.09.2023 .

13 OTtHOcHTENbHAS MOJIEKYJISIPHAS Macca. 02.10.2023  https://lesson.edu.ru/04/08
BruruncieHns OTHOCUTEIBHOM

14 MOHeKymip HOH MaCcCRI BEILCCTR, https://lesson.edu.ru/04/08
MOJISIPHOU MAacChl, MacChl BEIIECTB U 02.10.2023
KOJIMYECTBA BEIIECTBA.
MaccoBast 101 XUMHAYECKOTO IIEMEHTA

15 https://lesson.edu.ru/04/08
B COE€IMHEHHH. 04.10.2023 :
Brraucnenus MaccoBOM JOJIH

16 https://lesson.edu.ru/04/08
XUMHYECKOT0 3JIeMeHTa 1o (opmyie 09.10.2023 p
COEIMHEHHS.
Haxoxnaenue npocreiimieid GopmyIibt

17 https://lesson.edu.ru/04/08
BEIIECTBA 10 MACCOBBLIM OJISIM 09.10.2023 p
2JIEMEHTOB.
Breruucnenus npocreiiieit GopMyIbl

18 BeNeCcTBa MO MAaCCOBLIM MIJIH MOJIBHBIM 11.10.2023 https://lesson.edu.ru/04/08
JTOJISAM DJIEMEHTOB.

19 KonuuectBo BermecTBa. Moib. 16.10.2023 | https://lesson.edu.ru/04/08
B

20 SAIMOCBASD KOJIHCCTRA, Macent https://lesson.edu.ru/04/08
YHUCJa CTPYKTYPHBIX €IMHUI] BEIIECTBA. 16.10.2023
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21

MOJISIpHaSI Macca CMECH BCIICCTB.

https://lesson.edu.ru/04/08

18.10.2023
22 XHMH%CKH? ABJICHHA. XUMHCCKas https://lesson.edu.ru/04/08
peakius u e€ NpU3HAKHU. 23.10.2023
3aK0H COXpaHEHHUs MacChl BEIIECTB.
23 https://lesson.edu.ru/04/08
XWMHYECKUE YPABHCHHSI. 23.10.2023 .
24 XUMHUYECKUE YpaBHEHMUSI. 25.10.2023  https://lesson.edu.ru/04/08
25 TuIbl XUMUYECKUX PEaKIIUi. 08.11.2023 = https://lesson.edu.ru/04/08
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKON PEaKIUU: KOJTUISCTBA
26 https://lesson.edu.ru/04/08
BEIIECTBA, MACCHI [10 U3BECTHOMY 13.11.2023 p
KOJIMUYECTBY BEIIECTBA, MACCE PEarcHTOB
WJIH MIPOJTYKTOB PEAKIUU.
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKON PEaKIUU: KOJTUIECTBA
27 https://lesson.edu.ru/04/08
BEIIECTBA, MACCHI 10 U3BECTHOMY 13.11.2023 p
KOJIMUYECTBY BEIIECTBA, MACCE PEareHTOB
WJIH TIPOJTYKTOB PEAKIUH.
28 O000111eH1E U CHCTEMATHU3AIIHS 3HAHMIA. 15.11.2023  https://lesson.edu.ru/04/08
29 KonTponbnas padora Ne 2 o reme
"BemecTBa 1 XUuMUYECKHE peakiuu'. 20.11.2023
Boznyx — cmech razos. [lonsarue o
30 https://lesson.edu.ru/04/08
razax. 20112023 P
3akoH ABorajipo. Momnsipablii 00BEM
1 https://I .edu.ru/04/08
3 rasos. 22112023 P ressOnEELI
Brrunciienus 00bEMa, KOJIMUECTBA
2 https://lesson.edu.ru/04/08
3 BEIECTBA rasa Mo U3BECTHOMY €T0 97 11.2023 p u.ru

KOJIMYECTBY BEIIECTBA, 00BEMY.
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33

OtHOCUTENbHAA IUIOTHOCTH Ta30B.
BrraucieHnss OTHOCUTENBHON INIOTHOCTH
ra3os.

27.11.2023

https://lesson.edu.ru/04/08

34

BrrunciieHUs OTHOCUTEIIBHOMU
MOJIEKYJIIPHON MaccChl rasa Iio
HU3BECTHOU OTHOCHUTEIHHOU INIOTHOCTH.

29.11.2023

https://lesson.edu.ru/04/08

35

36

OOBEMHBIC OTHOIIICHHSI Ta30B MPHU
XUMHYECKUX PEAKIIUSX.
Brruncienus o05EMOB ra3os MO
YPaBHEHUIO XUMUUYECKOU PEaKLIUH.

04.12.2023

04.12.2023

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

37

Kucnopox — anemenT u npocroe
BemiecTBO. CriocoObI MOTydeHHs
KHCJIOPOAa B J1a00OpaToOpuu U
npombliieHHOCTH. Kpyrosopot
Kuciaopoaa B npupoze. O30 —
AJUIOTPONHAA MOIUBHUKALMS KUCIOPOAA.

06.12.2023

https://lesson.edu.ru/04/08

38

[IpakTuueckas padora Ne 3 o Teme
"TToyyeHue U cobupaHue KUCIopo/a,
U3Y4YEHHE €r0 CBOUCTB".

11.12.2023

https://lesson.edu.ru/04/08

39

40

41

OKCHIEBL.

TennoBoit 3¢ ekt xumMuueckoit
peakIyu, TepPMOXHUMHUYECKHE YPaBHEHHUS,
9K30- U SHJO0TEPMUYECKHE PEAKLINH.

Brruncnenus no ypaBHEeHUSIM
XUMHUYECKON PEAKIMU: KOJTUYECTBA
BellleCcTBa, 00bEMa, MacChI 11O
W3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WIIn

11.12.2023

13.12.2023

18.12.2023

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08
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IIPOJYKTOB PEAKIUH.

42

43

Kontponbnas padota Ne 3 mo teme
"Bo3nyx. Kucnopoa. Oxcusr".

Bomopon — anemeHT u mpocToe
BEILIECTBO.

18.12.2023

20.12.2023

https://lesson.edu.ru/04/08

44

CnocoObl MoTy4eHus: BOAOPOJia B
nabopaTopuu U MPOMBIIUICHHOCTH.
Hcnonp30BaHue BOJOPO/Ia B KAUeCTBE
TOILTHBA.

25.12.2023

https://lesson.edu.ru/04/08

45

[IpakTuueckas padbora Ne 4 o Teme
"[lonyuenue u cobupanue BOIOpoaa,
W3Y4YEHHE €ro CBOMCTB".

25.12.2023

https://lesson.edu.ru/04/08

46

47

TToustue o xkucinorax u consax. Cocras
KHCJIOT U COJIEH.

Brruunciaenus o0béMa, KOJIMYECTBA

BCIICCTBA I'a3a 110 U3BECTHOMY €TO
KOJIMYCCTBY BCUICCTBA UJIN O6’beMy

27.12.2023

10.01.2024

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

48

Brrunciienus o06EMOB ra30B 1O
YPaBHEHUIO XUMUYECKOU PEaKIUH.

15.01.2024

https://lesson.edu.ru/04/08

49

BI)I'-II/ICJ'IGHI/ISI 110 ypaBHeHI/ISIM
XUMHYECKON peaKIny: KOJTHIECTBA
BEIECTBa, 00HEMA, MACCHI 10
W3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00BEMY, Macce peareHToB WIIN
MIPOJYKTOB PEAKITUH.

15.01.2024

https://lesson.edu.ru/04/08

50

51

dusnueckue cBolicTBa BoaLl. Bona B

npupoje. XuMUYECKHE CBOWCTBA BOJIBI.

CocTaB OCHOBaHUMH.

17.01.2024
22.01.2024

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08
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52

PactBopsl. PacTBOpHMOCTE BElECTB B
Bozc. HachlleHHbIE M HEHACHIILIEHHBIE,
KOHIIEHTPUPOBAHHBIE U pa30aBICHHbIC
PacTBOPBL.

22.01.2024

https://lesson.edu.ru/04/08

53

CriocoObl BBIpaKEeHUsI KOHIIEHTPAITIH
pacTBOPOB: MAaccoBas J0JIsA
PacTBOPEHHOIO BEIIECTBA, MOJIAPHAs
KOHILICHTpaLUs.

24.01.2024

https://lesson.edu.ru/04/08

54

BrlunciieHus ¢ UCOJIb30BaHUEM
HOHSTHUSA «MaccoBad JI0JIs BEIIECTBA B
pacTBoOpe».

29.01.2024

https://lesson.edu.ru/04/08

55

[IpakTuueckas pabora Ne 5 mo Teme
"[IpuroroBnenue pacTBOPOB C
onpeeaEéHHON MacCOBOU J10JIEH
pacTBOPEHHOIO BEILIECTBA.
[IpuroroBneHue pacTBOPOB C
ONpeaeaEHHON MOJIIPHOU
KOHILICHTpaLUel pacCTBOPEHHOTO
BelecTna'.

29.01.2024

https://lesson.edu.ru/04/08

56

Ponp pacTBOpoB B IpUpOAE U )KU3HU
yenoBeka. KpyroBopot Boibl B IPUPOJIE.
3arpsi3HeHue NpupoaHbIX Boa. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJ.

31.01.2024

https://lesson.edu.ru/04/08

57

58

59

O000IIIEHNE U CUCTEMATHU3AIlNs 3HAHUIA.

Kontponsnas padora Ne 4 o teme
"Bonopon. Bona. PactBopsl.
OcHoBanus".

Oxcupsl: cocTaB, KiaccupUKaus,
TPUBUAIbHBIC HA3BAHUSI.

05.02.2024

05.02.2024

07.02.2024

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08
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60

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OKCHU/JIOB.

12.02.2024

https://lesson.edu.ru/04/08

61

62

[TonsiTue 0 TUIPOKCUAAX — OCHOBAHUAX
Y KUCJIOPOJICOACPKAIINX KUCIOTaX.
dusndyeckre ¥ XMMUUECKHE CBOMCTBA
kucoT. [lorydenne Kucior.

12.02.2024

14.02.2024

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

63

Knaccudukanus ocaoBanuid. [1€noun,
UX CBOMCTBA M CIIOCOOBI MOJYICHHUSI.

19.02.2024

https://lesson.edu.ru/04/08

64

65

66

HepactBopumblie ocHOBaHMS, UX
CBOWCTBA U CIIOCOOBI OTYYCHUSI.

[TonsiTre 06 aM(pOTEPHBIX THIPOKCHIAX:
XMMHUYECKHE CBOICTBA U MOJIyYEHUE.
[IpumeHeHne BaKHEHUIIINX OCHOBAHUM.

Comnu: cocraB, Kinaccupukanus,
TPUBUAIILHBIC HA3BAHHUS.

19.02.2024

21.02.2024

26.02.2024

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

67

68

69

duznueckre 1 XUMUYECKHE CBOMCTBA
couseil. [Tomyuenue conen.

I'eneTnyeckas CBA3b MCXKAY KilaCCaMu
HEOpPTaHNYCCKUX COCIUHEHMH.

[IpakTuueckas padora Ne 6 Pemenue
HKCHEPUMEHTAIbHBIX 33734 110 TeEMe
«OCHOBHBI€ KJIaCChl HEOPIaHUYECKUX
COCIMHEHUI.

26.02.2024

28.02.2024

04.03.2024

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

70

Brrunciienunst Macchbl MpOyKTa peaKkuu
10 U3BECTHOU Macce OJHOr0 U3
HCXOJHBIX BEIIECTB, B3SITOTO B BUJIE
pacTBopa, CoAEpKaLIEro ONpeIeIEHHYIO
MacCOBYIO JIOJII0 paCTBOPEHHOTO

04.03.2024

https://lesson.edu.ru/04/08
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BCIICCTBA.

71

72

73

Kontponbnas padota Ne 5 mo teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHui".

[lepBbie NOMBITKY KJIaCCUPUKAITUU
XUMHUYECKUX 3JieMeHTOB. [TonsiTue o
rpynmnax CXOAHbIX 3JIEMEHTOB .

DNeMeHThI, KOTOpbIe 00pa3yloT
amoTepHbIe OKCUBI U TUAPOKCUJIBL.

06.03.2024

11.03.2024

11.03.2024

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

74

75

76

77

[lepuoanueckuii 3akoH. OTKpbITHE
[Iepunonnueckoro 3akoHa.

KopoTkonepuoanas u JyIMHHO-
niepuoaHas popmel Ilepronnueckon
CHUCTEMBbI XUMHUYECKUX 3jieMeHTOB [[. 1.
Menneneesa. [leproibl 1 rpyIIIIbL.

OcHoBHbBIE CBCIACHUS O CTPOCHHUU
aroMoB. CocTaB aTOMHBIX AACP.
H3oTombI Kak Pa3HOBUAHOCTHU aTOMOB
XHUMHUYCCKOI'oO 3JICMCHTA.

DNEeKTPOHBI. DJIEKTPOHHAs OPOUTAITB.
OHepreTuvecKkre ypoBHU U MOJYPOBHU
aroma; S-, p-, d-opouTaiu.

13.03.2024

18.03.2024

18.03.2024

20.03.2024

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

78

DneKTpOHHbIE KOH(UTYpalUH U
3JIEKTPOHHO-TpaduuecKue GopmyIibl
aTOMOB.

01.04.2024

https://lesson.edu.ru/04/08

79

CtpoeHne 371eKTPOHHBIX 000JI04eK
aTOMOB NepBbIX 20 XUMUYECKUX
aneMeHTOB [lepuoanyeckoil cucTeMbl

01.04.2024

https://lesson.edu.ru/04/08
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J.W. Menneneena.

3aKOHOMepHOCTI/I HN3MCHCHUS paJjuyca
ATOMOB XUMHUYCCKUX 3JICMCHTOB,

https://I .edu.ru/04/08
80 METANINYECKUX U HEMETAJNINYECKUX 03.04.2024 Re:Tesson.ecl.i
CBOWCTB I10 TPYIIIIaM U TIEPUOJIAM.
H3menenue cBOMCTB cOe TMHEHNN
81 XUMHUYECKUX DJIEMEHTOB B MEPUOJIAX U 08.04.2024 https://lesson.edu.ru/04/08
rpymmax.
XapakTeprucTUKa XUMHYECKOTO
DJIEMEHTA 110 €r0 MOJI0KEHUIO B
82 https://lesson.edu.ru/04/08
[Tepuoanueckoii cucreme J[.1. 08.04.2024 D
Menneneesa.
3navenue [leproauyeckoro 3akoHa u
83 [Teprnoanueckoil CHCTEMBl XMMHUYECKUX https://lesson.edu.ru/04/08
AJIEMEHTOB JIJISl Pa3BUTHS HAYKU U 10.04.2024
MIPAKTUKU.
DIEKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
84 https://lesson.edu.ru/04/08
3IIEMEHTOB. 15.04.2024 - PoneoSOnEELIL
85 KoBanentnas nonsipHasi cBsi3b. 15.04.2024  https://lesson.edu.ru/04/08
86 KoBaneHnTHas HenossipHas CBSI3b. 22.04.2024  https://lesson.edu.ru/04/08
87 Honnas cBs3b. 22.04.2024 @ https://lesson.edu.ru/04/08
88 DTIEKTPOHHBIC H CTPYKTYPHBIE GOPMYJIEI 24.04.2024 @ https://lesson.edu.ru/04/08
BEILIECTB.
Kpucranmmaeckue u amopdabie
89 https://I .edu.ru/04/08
BEIIECTRA. 29.04.2024 1 PHESSONECLI
Tumel KPUCTATUTMYECKUX PEMIETOK U MX
90 https://lesson.edu.ru/04/08
XapaKTEPUCTUKH. 29.04.2024 : e
91 CrelneHnb OKUCIEHU. 06.05.2024 = https://lesson.edu.ru/04/08
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OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

92 peaKi. 1 06.05.2024 https://lesson.edu.ru/04/08
XHUMHYCCKU MEHTBI — OKHCJIMTEIN

93 ; BOCCTZ;()};?Z; oreTet 1 08.05.2024 https://lesson.edu.ru/04/08
CocrapiieHHe ypaBHEHUH OKHCIUTEIIBHO-

9 BOCCTAHOBUTENBHBIX PEAKIIHMHI, METO 1 https://lesson.edu.ru/04/08
SIIEKTPOHHOTO 6anaHfa. o ) 13.05.2024 -
BeruncieHus mo ypaBHEHUAM
XUMHYECKOHN PeaKIMu: KOJIHUeCTBa

95 BELLIECTBA, 00BEMa, MacCEl 110 1 https://lesson.edu.ru/04/08
M3BECTHOMY KOJIMYECTBY BEILIECTBA, 13.05.2024
00bEMY, Macce pearcHTOB WU
MIPOJIYKTOB PEAKITUH.
Brruucnenus npocreniei

96 MOJICIYIIAPHOH (OpMYJIbI BEILECTBA 10 1 https://lesson.edu.ru/04/08
HM3BECTHBIM MaCCOBBIM JOJISIM 15.05.2024
AJIEMEHTOB.

97 O06o0meHre u cucTeMaTr3aIus 3HaHHM. 1 20.05.2024  https://lesson.edu.ru/04/08

98 KonTponbnas padora Ne 6 o teme 1
"Ctpoenune aroma. XuMUYeCKas CBs3b'". 20.05.2024

99 PesepBHbIi ypoK. 1 22.05.2024

100 PesepBHbIii ypoxk. 1

101 PesepBHbIi ypoK. 1

102 PesepBHbIil ypoK. 1

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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9 KJIACC

KoanuectBo yacon DJIeKTPOHHBbIE
Ne JlaTa
Tema ypoka Kontpoabnubie IIpakTunyeckue uu(poBbIe
n/n Bcero U3YYeHUs
padoThI paGoThI oOpa3oBaTe/ibHbIE
pecypcsbl

1 CrpoeHue aToOMOB. 1 05.09.2023  https://lesson.edu.ru/04/09
[TocnenoBaTenbHOCTH 3aMOTHEHUS

2 0 i 1 https://lesson.edu.ru/04/09
3JIEKTPOHHBIX OPOUTANICH aTOMOB 07.09.2023 p
MaJbIX IEPUOJIOB.
Oco0eHHOCTH 3aIOTHeHUS

3 AJEKTPO opburanei ato 1 https://lesson.edu.ru/04/09

JICKTPOHHBIX OpOHTAJICH aTOMOB 07.09.2023 p

OOJIBIINX TIEPHOIOB.
CreneHb OKUCIIEHHUS U BaJICHTHOCTb. 1 12.09.2023  https://lesson.edu.ru/04/09

5 Buael xumMuyaeckoi CBs3u. 14.09.2023  https://lesson.edu.ru/04/09
THUIBI KPUCTAIIINYECKUX PEIIETOK,

6 0 1 https://lesson.edu.ru/04/09
OCOOEHHOCTU CTpOCHI/IH" 14.09 2023 p
KPUCTAJUTMYECKUX PEIIETOK.
K .

7 AACCHOUKAIT XHMHUHCCKHX peaiiil 1 https://lesson.edu.ru/04/09
10 Pa3JIUYHbIM IIPU3HAKAM. 19.09.2023
[lonsATHE O CKOPOCTH XMMHYECKOU
peakuuu. 3aKoH JEHCTBYIOIIUX Macc.

8 1 https://lesson.edu.ru/04/09
@DaxTOopHl, BIUSAIOLUIUE HA CKOPOCTh 21.09.2023 .
XUMHYECKOHN peaKIlnu.
[ToHsATHE 0 XUMUYECKOM PaBHOBECHH,

9 Jle 11 . D , 1 https://lesson.edu.ru/04/09
npuHnw Jle [llarense. @akTopsl 91.09.2023 p

BIMAOIIME HA COCTOAHUEC XUMHYCCKOT'O



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09

10

11

12

paBHOBECHS.

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakimu. BxoaHasi KOHTpOJIbHAS
pabora.

CBoiicTBa MPOCTHIX BEIIECTB —
METAJIJI0B U HEMETAJIOB, KUCIIOT U
coJield — B CBETE MPECTaBICHUN 00
OKHCJIUTENHHO-BOCCTAHOBUTENBHBIX
peaKIusX.

[IpaxTuueckast padora Ne 1 Pemienue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe
«OKHCIINTENBHO-BOCCTAHOBUTEIILHBIE
peaKIum».

26.09.2023

28.09.2023

28.09.2023

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

13

PacTBOpeHune kak GU3NKO-XUMHUECKUI
porecc.

03.10.2023

https://lesson.edu.ru/04/09

14

15

16

DNEKTPOIUTHI U HEITEKTPOIIUTHI.
Teopus 2IEKTPOIIUTHYECKON
JVCCOIALMH.
DNEeKTPOIUTHYECKAS AUCCOLUALINS
KHUCJIOT, OCHOBAHWM U COJIEH.

Peaknuu moHHOrO 0OMeEHa.

05.10.2023

05.10.2023
10.10.2023

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

17

18

CBOMCTBA KHCJIOT, OCHOBAHUM U COJICH
B CBETE MPEJCTABICHUN 00
AIEKTPOJIUTHYECKON JUCCOIMAIIHH.

KauecTBeHHnbie pCaKu Ha NOHBL

12.10.2023

12.10.2023

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

19

[IpakTuueckas pabora Ne 2 Pemienue

https://lesson.edu.ru/04/09



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09

OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
<(9JI€KTpOJII/ITI/I‘IeCKa$I JAUCCOLNaLIHA».

17.10.2023

20 I'maponus coneil. 19.10.2023  https://lesson.edu.ru/04/09
21 HonHble ypaBHEHUS THAPOIN3A COIEH. 19.10.2023  https://lesson.edu.ru/04/09
Brruucienust Macchl MpoayKTa peaKkiuu
10 U3BECTHOM Macce OJHOro U3
HCXOJHBIX BEIIECTB, B3SITOTO B BUC
22 https://lesson.edu.ru/04/09
pacTBopa, CoaepKaIiero 24.10.2023 :
OIPEIECIIEHHYIO KOHIIEHTPALIUIO
PacTBOPEHHOTO BEIIECTBA.
KonTponbnas padora Ne 2 o teme
23 "9 .
JIEKTPOJIUTHYECKAS m/lccounaumi 96.10.2023
XHUMUYECKUE PEAKIIMU B pacTBopax'.
24 OO6m1as XxapakTeprucTHKa HEMETAIIJIOB 26.10.2023  https://lesson.edu.ru/04/09
25 OO01mmas XxapakTepucTHKa TaJIOTCHOB 07.11.2023  https://lesson.edu.ru/04/09
XUMHYECKUE CBOMCTBA raJlOr€HOB.
26 https://lesson.edu.ru/04/09
XUMHYECKUE CBOMCTBA XJIopa 09.11.2023 .
27 Xnoposoaopo. ConsiHast KUCIO0Ta 09.11.2023  https://lesson.edu.ru/04/09
[IpakTuueckas padora Ne 3 o Teme
28 "I i https://lesson.edu.ru/04/09
onyquH? coni[HOI/i KHCJIOTHI, 14.11.2023 p
n3y4yeHue e€ CBONCTB
IT
29 OFUITHE © KHACTOpOACOACPIatuX https://lesson.edu.ru/04/09
KHMCJIOTax XJopa U UX COJIIX 16.11.2023
B .
30 KHCHIITHE COCTMHCHI XJ10pa 11X https://lesson.edu.ru/04/09
Hax0’JIEHUE B MIPUPOJIE 16.11.2023
31 Beruucnenus no ypaBHeHHSIM https://lesson.edu.ru/04/09



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09

XMMHYECKUX PEAKIUH, €CIIU OJUH UX
peareHTOoB J1aH B U30BITKE

OO61as xapakTepuCcTUKa 3JIEMEHTOB

21.11.2023

32 https://lesson.edu.ru/04/09
VIA-rpymms: 2311.2023 P
CrtpoeHue u CBOKCTBA IPOCTOTO
. https://lesson.edu.ru/04/09
33 BEILIECTBA CEPhI. AJIIIOTPOITHBIC 93.11.2023 p u.ru
MOJTUGDUKAIIH CEPBI
CepoBonopoi, cTpocHHE, (U3HUECKUC U
4 https://l .edu.ru/04/09
3 XUMHUYECKHE CBOMCTBA 28.11.2023 pe./TeSS0N.eCL. U
35 Oxkcuppl cepbl 30.11.2023 | https://lesson.edu.ru/04/09
36 CepHuCTast KUCIIOTA U €€ COJH. 30.11.2023  https://lesson.edu.ru/04/09
37 CepHas Kuciora u ee cojiu 05.12.2023  https://lesson.edu.ru/04/09
[TpoMBITIIICHHOE MTOJTyYEHUE CEPHOM
https://lesson.edu.ru/04/09
38 KHCJIOTHI 07.12.2023 : H
Haxoxaenue cepbl v €€ CoeTMHEHUN B
. X
39 fprpose HVM HHECKOE 3arpAsHeHHe https://lesson.edu.ru/04/09
OKpY>KaroIen cpeibl COeAMHEHUSIMU 07.12.2023
Ccephl
Beruncnenus maccel NpoayKTa peakuuu
10 U3BECTHON MaccoBOi (0ObEMHOI)
40 https://lesson.edu.ru/04/09
noiie (%) ero BbIXoJia OT TEOPETHUECKHU 12.12.2023 :
BO3MOYKHOT'O
Brruncnenus maccoBoii (00bEMHOI)
noiu (%) BbIXoAa MPOyKTa peaklun
41 https://lesson.edu.ru/04/09
10 U3BECTHOU Macce (00BEMY) 14.12.2023 :

HUCXOJHOI'O BEIIECCTBA U MPOAYKTa



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09

peakuuu. [Ipomexxyrounas
KOHTpOJIbHast paborTa.

OO6mras XxapakTepucTrKa 3JIEMEHTOB VA

42 https://lesson.edu.ru/04/09
- rpyIIBI 14122023 P
A30T, pactipocTpaHeHUE B PUPOJIE,

43 https://lesson.edu.ru/04/09
(hU3UYEeCKre U XMMUYECKHUE CBOMCTBA 19.12.2023 : H
AMMHaK, ero Gpu3nvecKue u

44 https://| .edu.ru/04/09
XUMHUYECKHE CBOMCTBA 21.12.2023 BS.ITESSON.EELLIL

45 Conu aMMoHMS 21.12.2023  https://lesson.edu.ru/04/09
[IpakTuueckas padora Ne 4 o Teme

46 uHOjIyqe"HHe aMMUaKa, U3y4EeHHE €ro 96.12.2023 https://lesson.edu.ru/04/09
CBOICTB

47 Oxkcuant azota (I, I, 111, IV, V) 28.12.2023 = https://lesson.edu.ru/04/09

48 A3oTHuCTas KUCIOTa. A30THAs KUCIOTa 28.12.2023  https://lesson.edu.ru/04/09
[IpomblIIIIIEHHOE MTOTYyYE€HHUE a30THON

4 https://| .edu.ru/04/09

o KHUCJIOTHI 09.01.2024 PS.ITESSON.EELLIL

Hurtpatel 1 HUTpUTBEL. XUMHYECKOE

50 3arpsI3HEHUE OKPYIKAIOLIEH Cpebl 11.01.2024 https://lesson.edu.ru/04/09
COEMHEHUSIMH a30Ta
doctop, annorponHbie MOAUPUKALINN

51 https://lesson.edu.ru/04/09
hocdopa 11.01.2024 P
Oxcunsl hocdopa (111, V) u pochopnas

2 https:/I .edu.ru/04

5 eToTa 16.01.2024 ttps://lesson.edu.ru/04/09
[ToHsITHE O MUHEPATHHBIX YIOOPEHUSX.

53 3arps3HeHue IPUPOTHBIX BOJIOEMOB 18.01.2024 https://lesson.edu.ru/04/09

COCTMHEHUSMH a30Ta U Gocdopa



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
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https://lesson.edu.ru/04/09

54

55

56

57

Yruepon, ero aJuloTpOIHbIE
Moau(HUKaIKY U CBOMCTBA

Oxcuppl yriaepona, ux pusndeckue u
XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yriepona (IV)

[TpakTrueckue pabotsl Ne 5 1o Teme
"[Tonyuenue oxcuaa yraepoaa (1V) u
M3y4YEeHUE ero cBOMcTB"

VYrospHasa KUCIIOTa U €€ COJIU

18.01.2024

23.01.2024

25.01.2024

25.01.2024

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

58

59

60

[lepBoHavasibHBIC TOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSX YTIIepo/ia

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB
Y UX POJIb B OBITY U MPOMBIIUIEHHOCTH
ITousiTre 0 OMOJIOTHYECKH BasKHBIX
OpraHWYECKUX BEUIECTBAX — KHUPAX,
Oenkax M yriaeBojaax

30.01.2024

01.02.2024

01.02.2024

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

61

62

63

Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOKCTBA

Brruncnenus maccol (00b€Ma; H.Y.)
MIPOYKTa PEAKLIMU 110 JAHHOU Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIEPKAIIETO ONMPEACTHEHHYIO
MAaCCOBYIO JIOJIKO TPUMECEN

Oxcun xpemuus (1V), kpemuuenas

06.02.2024

08.02.2024

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
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https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
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64

65

KHCJI0Ta, CHJIMKAThI

[IpakTrueckas padota Ne6 Pemenue
AKCIIEPUMEHTAJILHBIX 3aa4 110 TeME:
"BaxkHeHIe HEMETaIIbl U UX
coeuHeHH",

Kontponbnas padota Ne 3 mo teme
«BaxHelne HeMeTauIbl 1 UX
COCOUHCHHS.

08.02.2024

13.02.2024

15.02.2024

https://lesson.edu.ru/04/09

66

67

68

69

Mertainst A- u b-rpynn

Meranyeckasi CBSI3b U METaJUINde-
CKasi KpUCTAJUINYECKas pelETKa.
3aBHCUMOCTD (PU3UYECKUX CBOMCTB
METAJUIOB OT CTPOSHHSI KPUCTAIUIOB

OO0111e XUMHUYECKHE CBOMCTBA
METAJIJIOB

OO6mme crmocoOb! MOTYyYEHUsT METaJUIOB,

Mmetamutyprus. CriaaBbl

15.02.2024

20.02.2024

22.02.2024

22.02.2024

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

70

71

72

DNEKTPOIIN3 PACIIIAaBOB M PACTBOPOB
COJIEN KaK OJIMH U3 CII0CO00B
HOJ'IyquI/Iﬂ MCTaJ1JIOB

DNEeKTPOIN3 PACIIIABOB U PACTBOPOB
COJIEH KaK OJIUH U3 CII0CO00B
MOJTYYIEHUST METAJIJIOB

Ilonstue o KOppO31uHu MCTAJIJIOB

27.02.2024

29.02.2024

29.02.2024

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

73

Paznuuubie THIIBI BBIYUCIEHUH 1O
YPaBHEHUSAM XUMUYECKUX PEAKINN

05.03.2024

https://lesson.edu.ru/04/09



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
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Mertannsl A-rpyni. Hlenounsie

https:/| .edu.ru/04/09
“ MeTATBI 07.03.2024 P esSOnECL
Haxoxnenue B mpupone. CBolicTBa
https:/| .edu.ru/04/09
7 IEJIOYHBIX METAJIIOB 07.03.2024 RS- TeS50n.2du.I
76 Okcubl ¥ TUAPOKCUIBI HATPUS U KU 12.03.2024  https://lesson.edu.ru/04/09
7 [llenouno3eMenbHBIC METAIIIBI 14.03.2024  https://lesson.edu.ru/04/09
Bakneiinime coeJuHEHNS KaIbIIH,
78 https://lesson.edu.ru/04/09
CBOMCTBa, IPUMEHEHNE 14.03.2024 :
JK&cTKoCTh BOJBI U CIIOCOOKI €€
7 https://lesson.edu.ru/04/09
o yCTpaHEHUs 19.03.2024 : s
[IpakTuueckas pabora No7 mo teme:
80 "}KeCTKOCTL"Boz[H A METOMBI €6 91.03.2024 https://lesson.edu.ru/04/09
ycTpaHeHus'".
81 AIFOMUHMI 21.03.2024  https://lesson.edu.ru/04/09
AM@oTepHbIe CBOMCTBA OKCHIA U
2 https://lesson.edu.ru/04/09
8 THAPOKCH]IA ATTFOMUHUS 04.04.2024 :
83 OOmas xapakrepucruia Meraiios b- https://lesson.edu.ru/04/09
rpymi (MoOGOYHBIX MOATPYIII) 04.04.2024
84 Menp u cepebpo 09.04.2024  https://lesson.edu.ru/04/09
85 [uuk 11.04.2024  https://lesson.edu.ru/04/09
AmMdoTepHbIe CBOICTBA OKCHIA U
86 https://lesson.edu.ru/04/09
TUAPOKCH/IA IMHKA 11.04.2024 D
87 XKeneso 16.04.2024  https://lesson.edu.ru/04/09
Oxcuapl, THIPOKCHIBI U COIH JKeTe3a
88 https://lesson.edu.ru/04/09
(1) u xeneza (111) 18.04.2024 P H
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89

90

91

UyryH u crans — CILIaBhI XKelle3a

[IpakTrueckas padota Ne§ Pemenue
AKCIIEPUMEHTAJIbHBIX 33a4 10 TeME
«BaxHeime MeTalIbl U UX
COCJIMHECHHUSI.

Brruncienus coctaBa cMecel ¢
HCIIOJIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

18.04.2024

23.04.2024

25.04.2024

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

92

PaznuuHble THIBI BBIYUCIEHUN 11O
YPaBHEHUSAM XUMUYECKUX PEAKIUN

25.04.2024

https://lesson.edu.ru/04/09

93

94

95

KonTponbnas padora Ne 4 o teme
«BaxgeuIme MeTajuibl U X
COEIMHEHUS

be3omacHoe Mcnoabp30BaHNE BEIIECTB U
XUMHYECKHUX PEAKIIHii B OBITY

HoBbie MaTepuanbl 1 TEXHOJIOTUH.
[IpuHIUIIBI «3ENEHON XUMUM

30.04.2024

02.05.2024

02.05.2024

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

96

97

98

XuMUA U 310pOBbE

XHUMHUECKOE 3arpsA3HEHUE
OKpy»katolen cpensl. [lonaTue o
MPEIEIBbHO JONYCTUMOM KOHIIEHTPALUU
Bemtects (I1/1K)

DKosornyeckue npobaeMbl, CBA3aHHbIE
C COCIMHEHUMHU YIJIEpoa, a30Ta,
CepBI, TSHKENBIX METAIIIOB.POJIb XuMumn
B PELICHUHU SKOJOTHUYECKUX MpobIeM

07.05.2024

14.05.2024

16.05.2024

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09
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[Tepuoanueckuii 3aKOH U

99 Hepuoniieckast cHCTEMA XIMITECKITX 1 https://lesson.edu.ru/04/09
3JIEMEHTOB B CBETE TEOPUH CTPOCHUS 16.05.2024
aToMa. MtoroBas KoHTpojbHas paboTa.

100 PesepBHbIit ypok. 1 21.05.2024

101 PesepBHBIi ypoK. 1 23.05.2024

102 PesepBHbIil ypok. 1 23.05.2024

OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://lesson.edu.ru/04/09

YYEBHO - METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

Xumus, 8 wmace/ INabpuensa O.C., OctpoymoB W.I'., CmagxkoB C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemienue.

Xumust, 9 xmacc/ TI'abpuensa O.C., OctpoymoB W.I'., Cmanko C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemienue.

Tabmuupr: Ilepuonnueckass cucrtema XuUMHYecKuX 3iieMeHtoB [[. M.
MenneneeBa, Tabauiia pacCTBOPUMOCTH, DIEKTPOXUMUYCCKAN P HATTPSHKCHUS
METAJLJIOB.

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

Xumust (6a3oBbiii ypoBeHb). Peanuzanus tpeboBanuiit ®I'OC ocHOBHOTrO
oO1mero oobpaszoBanus. Meroauueckoe nocoodue s yuutens.pdf

INabpuensn O. C. Xumus. Metonuueckoe rmocodue ajisi 8 kinacca: yueOHoe
nocobue nisi obmeodopaszoBarenbHbix opranuzanuid / O. C. IN'abpuensu, U. B.
Axkcénona, U. I'. OctpoymoB. — M.: [Ipoceemienne, 2019.

INabpuensn O. C. Xumus. Metonuyeckoe rmocodue aist 9 kinacca: yueOHoe
nocobue asa obmeodpazoBarenbubix opranuzamuii / O. C. I'abpuensn, . B.
Axkcénona, U. I'. OctpoymoB. — M.: [Ipoceemenne, 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI
CETU UHTEPHET

1. Poccwuiickast anekTponHas mkosa. https://resh.edu.ru/subject/29

2. [Topran «Mos IKosia B onliney,
https://media.prosv.ru/content/?subject=9

3. «AKnacc» Anapec caiira: https://www.yaklass.ru

4. Warepuer - yueOHuk «OcCHOBBI XuMUW» Anpec  caita:
http://www.hemi.nsu.ru

5. Xumusi. OOpa3oBaTeNbHBIM CANT MJi1 IIKOJBHUKOB. AJpec caiTa:
http://hemi.wallst.ru

6. Enunas xommexkumsi mu@poBBIX 00pa30BaTENBHBIX PECypcoB. Ampec
caiira: http://schoolcollection.edu.ru

7. ®@ectuBasb nemaroruyeckux uuaeu "OTKpwITHI ypok'" Anpec caiita:
http://festival. 1september.ru/subjects/4

8. YueOHuk xumuu. Agnpec caira: http://my.mail.ru/community/chem-
textbook

9. Menua - YPOKH caiira ry S0 OTUCO
https://media.edu.yar.ru/media/index.html?group=21
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10. Huadopmammonno —  oOpa3oBaTenbHble  pecypchl  Poccun
https://sochisirius.ru/o-siriuse/obschaja-informatsija/informatsionno-
obrazovatiel-nyie-riesursy-rossii

11. https://lesson.edu.ru
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