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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma MO XMMHH OCHOBHOTO 0OIIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJEHA HA OCHOBE TpeOOBAaHUM K pPe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, c yueToM (enepanbHOi paboueld mporpaMMbl BOCITUTAHHUS.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEP)KAHNUE, €T0 CTPYKTYPY 1O
pazmenaM M TeMaM, paclpefielieHue IO  KjaccaM, PEKOMEHIyEMYIO
[OCNIEAOBATEIbHOCTh  MU3YYEHMS] XHUMHHM C YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€HM, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XUMHUHM — YYHUTHIBAIOTCS
BO3MOXXHOCTH Y4YEOHOTO MpeaMeTa B peanu3ali TpeOOBaHW K TIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIbHON  NI€ATEIbHOCTH
00y4JaroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusl.

N3yuyenne XUMHUM HA YPOBHE OCHOBHOIO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, Pa3BUTHSI UHTEUIEKTYaJIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaloluXcs, Ha MPOAODKEHHE OOYy4YeHHMs Ha YPOBHE CpPETHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOW [ (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaAIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaAOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHPOJE, O MyTAX pEUICHHs TI00ANbHBIX MPOOIEM YCTOWYHBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPrE€TUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpoodIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydeHune xumuu:

CIOCOOCTBYET  peaju3aliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTYphl  JUYHOCTH  OOydYarOUIUMXCs, HMX oOmer u
(GYHKIIMOHATBFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUJICHUS W TBOPYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENbHOM Yy4eOHON  JeATeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUNA O €UHCTBE MPHUPOIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM ATAIllOM B
(bopMHpPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
collep KaHUsl TpeMeTa, KOTOPBIN SBJISETCS NEeAaroruyeckd aaanTUpOBAHHBIM
OTpaXEHUEM OTPE/ICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbIH Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKONM XMMHUHU, OCHOBOIIOJIATaIOIUX MpPEACTaBICHUN OOIe XUMUU U
OTJICJIbHBIX 3HAYMMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CoaeprkaHue CKIIAIbIBACTCS W3 CHCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI TTOHATHH 0 XUMHUYECKON
peaknuu. O0Ge ATH CHUCTEMBI OPTAaHW30BAHBI MO TPHHITUITY ITOCIEIOBATEIHLHOTO
pPa3BUTHS 3HAHWU HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

YYEHHSI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUN 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocCHOBY TeopeTHuecKuX 3HAHWUW TOJOKEHBI AMIIUPUYECKU TOTYYEHHBIC
dakTel. TeopeTndeckre 3HAaHUS PA3BUBAIOTCS MTOCIEIOBATEIHLHO OT OAHOTO YPOBHS
K Jpyromy W 0O0€CHeuYMBaOT OOY4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  IMPOUCXOJHWT  C
WCITOJIb30BAaHUEM 3HAHWA M3 paHEe U3YYCHHBIX YYCOHBIX IPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usuka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPHHL.

[TporpamMMa ocHOBHOTrO 001Iero 0Opa3oBaHHA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (YHIAMEHTAJBLHOTO XapakKTepa
oOpazoBaHus, cnenupuku ydyeOHOro mpeaMeTa U OOECIeUEHUE YCIEIIHOTO
oOydeHHs Ha CIEQYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMMe 1O XHUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TPAKTHYECKAsT HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepernunanusa  oOydeHus,  BKIOYArOMias  NOpOoQUIbHYIO  MOATOTOBKY



oOydarolmuxcss W TOCIEAyIoUlee CaMOOIpeAeieHHe B BBIOOpE HAampaBICHHUS
oOyueHus B IpOoUIBHBIX KJIaccax.

VYriyOon€HHOEe  M3ydeHHWE XMMHUHM CIOCOOCTBYET  pealv3alid  3a1ad
npodeccCuoHaNbHON OpPUEHTALIMY 1 HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi MpOSIBUTh CBOM HMHTEIUIEKTYalbHbIE M TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TMpeaMera, HEOOXOAUMbIE IS
MPOJIOIKEHUS 00pa30BaHUS U JabHEHIIIEH TPYI0BOM JEATEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YypOBEHb) MpeaHA3HAUEHA JUIs
UCIIOJIb30BAaHUSI B 00pa30BaTENIbHBIX OPraHMU3aAIUAX, PEATU3YIOIIUX MPOrpaMMbI
nuddepentiupoBanHoro (yriayOoaéHHOro, NPO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4€OHBIX MMPEAMETOB HAa YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUs.

OOpasoBaTenbHble (PYHKIIMM XUMHUHU, U3y4aeMON Ha yIJIyOJIEHHOM YpPOBHE,
peanusyroTcsa B mpouecce (GOpMUPOBAaHUS 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTHUYECKOH NeATEIbHOCTH
YEeJIOBEKa W OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUI, TOCTYITHBIX 00001IeHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METO/JAaM TO3HaHUS IIpU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEaAKUUH,
(GbOopMHpPOBaHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHHsl C BELIeCTBAaMH B
IIOBCETHEBHOM KU3HH.

Ieaun n3yyeHnss XUMHUH OTPAXKAIOT HAIIPABJIEHHOCTh O0YUYEHUsS Ha pa3BUTHE
Y CaMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ MHTEIUIEKTA U O0IIEH KYJIbTYpHI.

N3yyeHne XMMUM HApPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

GbopMUpOBaHHE HWHTEIIEKTyaJlbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

dbopMHpOBaHHE  CUCTEMBl XUMHYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEro MUPa, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyYaromUXCsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOU W
UCCJIEIOBATENIbCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJaM  IO3HAaHUs,
dbopMHpoBaHEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K MU3YUEHHUIO XUMUU;

dbopmupoBanue  oO0mmell  (QYHKIIMOHATILHOW W €CTECTBEHHO-HAYyYHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OLEHUBATH SIBJICHUS
OKpPYXAaIOLEro MHUpA, MCHOJIb3Ysd 3HAHUSA U ONbBIT, MOJyYEHHBIE MPU H3YYECHHUH



XUMHH, TPUMEHATh UX MPU pEHIeHHH NpoOiieM B TOBCEIHEBHON >XU3HU U
TPYAOBOH JIEITEIBHOCTH;

pa3BuTHE Yy OOy4arolmuxcs HWHTEpeca K H3YUYCHHI0O XUMHH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIETO 00yUYeHUS;

OCO3HAHME LIEHHOCTH XUMUYECKHX 3HAHUM B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKpY’KAIOLIEH CPENE U 3I0POBBIO JIFOAEH;

npruoOpeTeHre 00yYaroIUMHCS OMBbITA CAMOIIO3HAHMUSI, KIIFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB IE€ATEIBHOCTH.

Ha yriny0nénHoe uzydeHue ydyeOHOTO npeaMera « XuMus» oTBoaAuTCs 1o 102
yaca B 8 u 9 knaccax (3 yaca B HEJENI0), TO €CTh 2 yaca B HEACNIO 3a CUET
obszatenbHON yactu OOIT OO0 u 1 ygac 3a cuér yactu OOIT OO0, hopmupyemoit
ydyacTHUKaMu oOpa3oBaTellbHbIX OTHomIeHuid. Bcero 204 waca 3a aBa rona
oOydenus. Yuamuecs B § Kjlacce IpoJ0JDKAIOT U3yUEHUE MTPEeAMETa XUMHUSI BTOPOI
rosi oOy4eHus, mostomy paszzaen «llepBoHadanbHble MOHATHSD) COKpPAILEH, TaK Kak
3TU TEMbI U3YYEHBI B Kypce 7 Kiiacca.



COJAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMS U MPAKTUYECKOW JCSTEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XUMUU. XMMHUS B CHCTeME HayK. Tena u
BemiecTBa. Duznueckue W XUMHUYECKHE CBOMCTBA BEIIECTB. ATperatHble
cocTostHusL BenlecTB. [IOHATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. I[IpeacTaBieHMss O HaydHOM IO3HaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIIMPOBAHNE,
BbluMcieHue. [IpencraBieHns 0 HAyYHOM IO3HAHUM HAa TEOPETUYECKOM YPOBHE:
Hay4dHble (DaKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3bik xuMuu. UCTOYHUKN XUMUYECKON HHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyeckoi Jsabopatopuu. IIpaBuna Oe3omacHoro oOpallieHHus cC
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yucteie BemectBa u cMecu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJbI, TOPHBIE MOPOABI U MUHEpaJbl. [IoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsx. CrnocoObl pasznenenus cMeceil. OuncTKa BEUIeCTB.

BemectBa M XUMUYECKHE peaKUUU. ATOMBI U MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Meramnel u HeMmeTtauibl. BemecrBa MOJIEKYJIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumnyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEOUHEHUM U cocTaBieHue GopMmya OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTHocHTeNbHAs MOJIEKYJIsIpHAas Macca. MaccoBast oIl XMMUYECKOTO AJIEMEHTA B
coenuHennu. Haxoxxenue npocTeitiieir popMyIibl BEeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuersl mo Qopmynam
XAMHUYECKUX COeIUHEeHUW. MonsipHas Macca cmecH BelecTB. MousbHas H0Jist
XMMHUYECKOTO 3JeMEeHTa B coeauHeHuH. Haxoxknenue mnpocteitmend (Gopmysbi
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NUeCKUe U XMMHUYECKUE SBJICHUS. XMMHUUECKas PEaKus U €€ MPU3HAKH.
VYcnoBus IpoOTEKaHHUsI XUMHYECKUX peakUUid. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AtomMHO-MonekysipHass Teopus. JKus3Hb u gearensHocTh M.B. JloMoHOCOBa.



XHUMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUid (COEAMHEHUS, Pa3I0KEHNUs,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHHUWA. 3HAKOMCTBO C
XUMUYECKON TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv M MpHUEMaMH
oOpamienusi ¢ jabopaTopHbiM oOOpynoBaHueM. M3ydenwme u omucanue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKHMX BEIIECTB — METALIOB U
HemeTayyioB. HaOmromenne Qusmueckux (IIaBI€HHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUS BOJAbI) M XHMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
Mella € COJISHOM KHCIOTOM) siBieHud. O3HakoMJIEHHE C 00pas3lamMH BEIECTB
KojauuecTBoM | monb. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKaHUS
XUMHUUYECKUX peakiuil (pa3ioKeHHe caxapa, B3auMOJIEUCTBUE CEPHOM KHCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxeHue ruapokcuna meau (1) npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (II). M3yuenue
Coco0OB  pazfeneHuss cmeced (C  MOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApUBaHUE, TUCTUILISALIUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmroneHne u onuMcaHue ONbITOB, WLTIOCTPUPYIOIMINX 3aKOH COXPaHEHHUS
MAacCCBI.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenuss o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MossapHbii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIEeCTBa I10
W3BECTHOM OTHOCHUTENBHOM TIIOTHOCTU. OOBEMHBIC OTHOIIEHUS Ta30B IMPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxkaenue kuciopoaa B
npupoze, puzndeckre 1 XMMUYECKHE CBOMCTBA (PEaKLMU TOPEHUS U OKUCIEHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B JabopaTopuu U MpoMbIuieHHOCTH. [ToHsTHEe 0
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YCHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBo#t »h(HEKT XUMHUUECKOW pPEaKlud, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJIOTepMHUYECKHE peakiuu. TorumBo. Vcnonp3oBaHue yris U METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonarue o mapHukoBoM 3pdexre.

Bonmopon — »snemeHT u mpoctroe BemiecTtBo. HaxoxaeHuwe Bomopona B
npupone, (Gu3MUecKue ¢ XHUMHUYECKHUE CBOICTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Menonp3oBanne BOJOPOIa B Ka4ECTBE
TOILINBA.



Bonma. dusnueckue cBorctBa BoAbl. Boma kak pacrtBopurenb. PacTBOpBI.
HacpilieHHbIe ¥ HEHACHIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTh TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusax. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT BoAbl B MOPUPOJE. 3arps3HEHUE MIPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XUMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O TMAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucior. MexayHapoaHass HOMEHKJIATypa U
TpUBHAJIbHBIE HAa3BaHUs KUCIOT. PU3NYECKHE M XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCHUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmerawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorel B
pUpPo/Jie, MPUMEHEHUE BAXKHEHIIINX KUCTIOT.

OcunoBanus. Kmaccudukanuss OCHOBaHH: IIEJIOYM W HEPACTBOPHUMbIC
OCHOBaHUsA. MexXIyHapOIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHabHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMU) U CIocoObl mosiydeHus. HepacTBoprmbie OCHOBaHUS, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoOTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMHu)
Y TIOJTyYEHHUE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJjie. TpuBUalbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTEepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomydenue
COJIEH.

['eHeTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCTMHEHMUIA.

DKCIEPUMEHTATBHOE U3YUEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OTIPEIEIICHNE COAEPKaHUS KUCIOPOAa B BO3LYXE;

NoJyuyeHue, coOnpaHune, pacro3HaBaHUE U U3yUYE€HUE CBOMCTB KUCIOPOa;

HAOJFOZICHUE B3aWMOJCHCTBUS BEMIECTB C KHUCJIOPOJOM ¥ YCJIOBHM
BO3HUKHOBEHUS U MPEKPAILCHUS TOPEHHUS;



O3HAKOMJIEHHUE C 00pa3iaMu OKCHUJIOB U OTMCAHKUE UX CBOMCTB;

MoJy4YeHHe, COOMpaHue, paclo3HaBaHWE W HU3YYEHHUE CBOWCTB BOJOPOJAA
(ropenue);

B3auMoJielicTBIE Bogopoaa ¢ okcuioM menu (II);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMsSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

B3aMMOJICHCTBHUE BObI C METAJNIaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEIOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeIOBaHNE 00PAa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBusa okcuaa menu (I1) ¢ pacTBopoM cepHON KUCITOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJyYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHUE OJHOTO MeETalia
JPYTUM W3 PacTBOpa COJIH;

B3aMMOJICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHU KUCIIOT U IIEJIOYEH;

pelIeHrnEe HJKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIAcChl
HEOPraHUYECKUX COCTUHECHUIN.

Iepunoanuyecknit 3akoH u Ilepuoamueckast cucreMa XHMHYECKHX
jemeHnTOB /1. U. MenaesieeBa

Crpoenne aToMoB. XuMHuecKkasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KiIaCCU(PUKAIMM XUMHUUYECKUX dJeMeHTOB. lloHsiTHe O
rpymnmnax (ceMeucTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTajulax, TaJoreHaX, MHEPTHBIX (OJaropoJgHbIX) razax. ODJIEMEHTHI, KOTOpHIE
o0Opa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUIPOKCHIBI.

ITepunonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
Ilepuomnueckas cucrema xumuueckux odnemeHtoB JI. WM. Menpgeneesa.
Kopotkonepuognas u jgiauHHOnepuoaHas Qopmbl Tabmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTaIb. DHEPreTUYECKHEe YPOBHU U MOIYPOBHU
atoma: s-, p-, d-opburtamu. DIEKTPOHHBIE KOHPUTYpALUA U AJIEKTPOHHO-
rpadudeckue (Hopmysbl aToMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEPA,
HOMEpa Mepuoia U rpynibl d5ieMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 xumMuyeckux 3yemMeHToB [lepuonnueckoit cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHMYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransm. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB MO TpynnaM M IEpUOLaM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKUX HJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
nonoxkenuto B [lepnonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuognueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJIEMEHTOB. XUMHYECKass CBS3b.
Buapl XMMHYECKOM CBSI3M: KOBAJEHTHAs NOJSIpHAS CBS3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMs KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIE (opMyiibl BemiecTB. KaTvoHbl n
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THUMBI  KPUCTALTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHE CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponecchl OKMCIEHHMS M BOCCTAHOBJIEHUA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUN U
paccTaHOBKa B HUX KOA((DUIIMEHTOB METOZIOM 3JIEKTPOHHOTO OajaHca.

OKCIEPUMEHTAIBHOE U3YYEHHUE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPHU TOMOIIA PHUCYHKOB, MOJENEM,
AIEKTPOHHBIX U CTPYKTYPHBIX (HhOPMYIT;

IIPOBEJCHNUE  OIBITOB, WJUIIOCTPUPYIOUIUX  NPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKECHHMSI, COSTUHEHU ).

MexnpeaMeTHble CBA3H

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX ECTEeCTBEHHO-HAYUYHBIX
MOHATUM, TAK U TIOHATUN, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHS: BJIeHUE (TIpOIlecc), HayuHbIN (akT,
rUrnoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKaIMs, MEPUOIUYHOCTD,
Ha0JI0/ICHHE, SKCIIEPUMEHT, MO/ICIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EAWHUIBI HW3MEpeHus, 00BEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTALIMYECKUX) TEI, dICKTPUICCKHIA
3aps], KOJIUYECTBO TETUIOTHI.

buonorus: 6uocdepa, poTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIC MOPOIBI,
TI0JIE3HBIE UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHocdepa, IPONU3BOICTBO, XUMHUYSCKIE TEXHOJIOTHH, ChIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[ToBTOpeHne u yriyOrieHHe 3HAHUN OCHOBHBIX pPa3feioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATETBHOCT, SHEprus HMOHU3AIUN). [TocenoBaTeNbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aToMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE€ NPEACTABICHUN O
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJEHTHOCTh. lIpencraBienue o
MIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHHOCTD, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCHIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3zHOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJIGHTHas (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexMoneKysipHble B3aUMOJICHCTBUSL (BOJOpOJHAs CBsI3h, CUJIBI BaH-mep-
Baannca). Tunsl KpUCTALTHYECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NIPOTEKAHUSI ~ XUMUYECKUX  PEaKIHM.
Knaccuduxanyss XUMUYECKUX pPEaKIUi MO pas3IWyHbIM IMpU3HAKaM (M0 YUCIy U
COCTaBy Y4YacTBYIOIIMX B pPEakUWU BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKHUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, TIO
YYaCTHIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIEeCTB).

DNeMeHThl XMMHYECKONW TEPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TeroBoit 3(PeKT XUMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKHUE
peakuuy, TEpMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@dakTopbl, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKIHUH. DHEPrus aKTUBALUU.
[Tonsitue o katanusze. epmenThl. THTrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakuusax. [lonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBusi cMenieHus
XUMUYECKOTO paBHOBecUS. (DAKTOpBI, BIMAIOIIME HA COCTOSHHE XUMHUYECKOIO
paBHOBecud. IIporHozupoBaHue BO3MOXKHOCTM  NPOTEKAHHS  XUMHUYECKHX
MpEeBpallleHU B Pa3IMYHbIX YCIOBHUSAX HA OCHOBE MPEACTAaBICHHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCINTENBPHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxHCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIWTENMM W BOCCTAaHOBUTENW. llepMaHranar kamus
(xapaxtepuctuka). CocTaBleHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

OJIEKTPOJINTHYECKAsA JIucconmanus. XHUMHUYECKHE pPEaKIMM B PacTBOpax.
Teopus  3IEKTPOJMTUYECKOM  AuccolManvi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTre o rugpatax u KpUCTAIIOTHIPATAX. DIEKTPOJIATHI
U HEIEKTpOoiuThl. KaTHOHBI, aHHOHBL. MeXaHu3M JUCCOLMALMU BEUIECTB C
pa3iMuYHBIM BUJOM XHUMHUYECKON cBsA3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp guccounuanuy, KOHCTaHTa auccouuanny. MIOHHOE MpOM3BENECHHUE BOJBI.
Bopoponueiii  mokazarens. HMHAUMKATOpPBL. DJIEKTPOJUTHYECKAS AUCCOLMAIS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peaKIiii HOHHOTO OOMEHa.
MonekynsipHble, OJIHBIE U COKPAIlCHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHWIl M COJied B CBETE MPEJCTABICHUN OO0 3JIEKTPOJIUTUYECKON
nucconnanv. KauectBeHHbIE peakiui Ha NOHBI.

I'mppoimn3 conei. loHHBIE ypaBHEHUA THAPOIM3a COJNEH. XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIIEHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKHX BELIECTB — METAIOB H
HeMeTasuioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHS);

VCCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKOM pEeaKIMu OT BO3/IEUCTBUS
pa3nTuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIHE 00PATUMOCTh XUMHUYECKUX PEAKIIMA;

MCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCa AUCCOLUALNAU
KHCJIOT, IIEI0YeH U COJICH;

IIPOBEICHUE OMBITOB, WUIIOCTPUPYIOLIMX IMPU3HAKKA MPOTEKAHMS PEaKLHi
MOHHOTO 0OMeHa (00pa3oBaHue OCaIKa, BBIICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTakMyca, METHJIOparka U (heHOIpTaIenHa) IS
OIpPEENICHHS XapaKTepa Cpeibl B paCTBOpPaxX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJECHNUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUH (TOPEHHE, PEAKIIMU PA3IIOKEHHUSI, COSUHEHUS );

pacro3HaBaHUE HEOPTaHUYECKUX BEHIECTB C ITOMOUIIBI0 KAayECTBEHHBIX
pPEaKIHil HA UOHBIL;

pelieHrne HKCOEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuun», «l'mapomus conei», «DIEKTpoIUTAYECKAs
JTACCOLAALTUSY.

HemeTaJuibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB, MPOCTBHIX BEIIECTB, awioTponus. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpPE  XJopa
(B3amMoACHCTBHE C  MeTaJUlaMHM, HEMeTaJJlaMH, BOJOM,  ICIOYaMH).
XmopoBomopoa. CoJiiHass  KUCIOTa, XHMHUYECKHE CBOICTBA, IOJY4YEHHE,
npuMeHeHue. JleficTBue XJjopa M XJIOPOBOJOPOAA Ha OpraHW3M YEJOBEKa.
Baxueimme xnopuasl W HMX  Haxoxiaenue B nopupone. llonstue o
KHUCJIOPOJACOIEPAKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHre U PuU3NUecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOpOAA U
cephl. AJITOTPOINHBICE MOJU(PUKAIIMU KUCIOpOoaa U cepbl. XUMUYECKUE CBOWCTBA
cepbl (B3aUMOJICHCTBHE C HEMETayIaMH, MeTalIaMU, KOHIICHTPUPOBAHHBIMU
a30THOM U cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, GUHMYECKUE W
XUMHUUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEIbHBIE CBOWMCTBA). OKCHUIBI
Cephl Kak MpPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KUCIOTa U €€ COJIH.
CepHas kuciora, Qu3MUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
IpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PeaKIny, JeKAIIHe B OCHOBE MPOMBIIIJIEHHOTO CIOC00a MOTy4YeHus
cepHOUl KucnoThl. [IpeacTaBiieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM mipodeccusix. [IpuMeHeHue cepHoil KHCIOTHI U cynib(aroB. KauecTBeHHbIE
peakuuu Ha cyiabhuTt-, cynbGua- U cyinbdar-annonsl. HaxoxxneHue cepbl U ee
COCIMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEH Cpenbl
COEIMHEHUSAMM Cepbl (KUCIOTHBIE JOXAM, 3arpsA3HEHHUE BO3/1yXa), CIOCOOBI €ro
NpeAoTBPAIlCHUSI.



OOmast xapakTtepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

A3oT, pacnpocTpaHeHue B mpupoje, (pu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METalulaMH, BOJOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoae. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBa (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBAa BOJIHOI'O pacTBOpa), IPUMEHEHHE U MOJy4YEHHE B
7a0opatopud U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3joXXeHUe U B3aMMOJECHCTBUE CO IIIEJI0YaMH), MPUMEHEHUE.
KauecTBennas peakuust Ha umoHBI ammoHusA. Oxcuael azora (I, II, III, IV, V).
A3otucras Kuciaota. A30THasi KUCIIOTa, €€ MoJdy4YeHue, ((U3nYecKue U XUuMUYECKHE
cBOMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
NpUMEHEHHE. XUMUYECKUE PEaKIWH, JIKAIIME B OCHOBE IMOJYYEHUS A30THOU
KHUCJIOTHI B IPOMBINIIEHHOCTA. HUuTpaTthl 1 HUTpUTHL. KauecTBEHHbIE peakiuu Ha
HUTpPaT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HCHHE OKpYKalollel Cpeabl
COCIMHEHUAMM a30Ta (KUCJIOTHBIE [OXKAHM, 3arpsi3HEHHE BO3]yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wmomudukanmu ochopa (Oenmbiii M KpacHBIM
dbocdhop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaJlIaMH,
KHCJIOPOJIOM, raJJOr€HaMHt, KOHLIEHTPUPOBAHHBIMHU a30THOW M CEPHOM KUCJIOTaMU).
Oxcunpl pochopa (I, V), dochopnas kucnora, ¢puznueckue U XUMHUYECKUE
cBoiicTBa, monyuenne. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranorenuaax docdopa (111, V).

[lonsitTue o0  MHHEpanbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHbIE,
KOMILJIEKCHbIE yI0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUleld cpenbl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbei. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHMUSI.

VYraepon, amnorpornHbie Moaudukamnuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKHE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aUMOJENCTBYE C METaNIaMU, HEMETalIaMHi, KOHLIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopot yriepona B mpupoje.
Oxcunpl yriaeposna, ux GuU3NUEeCKUe U XUMHUECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpraHu3Mbl, MOJIYYEHUE U MPUMEHEHUE. DKOJIOrHYecKue mpodiieMbl atMochepsl,
cBs3aHHble ¢ okcuaoM yriepoaa (IV). Vronphas kucinota u ee coiM, HX
bu3nYecKue W XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHune. KapOoHartsl,
rUApoKapOOHaThl, WX cBoicTBa. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO35MCTBE.



[lepBoHayanbHbIe MOHATHSA 00 OPraHUYECKUX BEUIECTBAX KaK O COCTMHEHUSX
yraepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJOTUYECKU Ba)KHBIX OPraHUYECKUX BEIIECTBaX — >KHUpax, Oeykax,
yriaeBoJgax — M WX pOJIM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHW4eckux u
HEOPTraHWYECKUX COCTMHEHUN.

KpemHuuii, ero ¢Qusmyeckue u XHUMHUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajoreHaMu), MOJyuYeHUe U MPUMEHEHUE.
Ponb kpemuus B nipupojie u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CWJIMKAThl: (DU3UYECKHE M XUMHUYECKHE CBOICTBA, MOJTYYEHUE U NPUMEHEHHUE B
OBITY M MPOMBIIIIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

bop. Ocobennoctu crpoenust atoma. O0mue npeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

DKCHEepUMEHTAIIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy MPUPOIHBIX XJIOPUIOB (TaJlOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAKAIOUIMX (U3MUECKHE U XUMHUYECKHE CBOWMCTBA
raJIor€HOB U MX COCIUHCHMI;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MPOBE/ICHNE KAaUeCTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUII- U UOJAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMy Cephbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe  mporecca  OOyIVIMBaHUSI — caxapa  IMOJ  JIMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

M3YYeHUE XUMHYECKUX CBOWCTB pa30aBIICHHON CEPHON KUCIIOTHI,

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CynbPua-, cyinbPuT- U Cyiabhar-
MOHBI U HAOI0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMcTBaMu a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yA0OPEHMI;

nojiyueHue, coOupaHHe, paclo3HaBaHWE M HM3yuyeHHUE CBOWCTB aMMMAaKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KAUE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3YUEHHE MPU3HAKOB UX MPOTEKAHNUS;

W3YUYEHHE B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM a30THOU KUCIIOTBI C MEABIO,
CBOMCTB (pOC(HOPHOIT KUCIOTHI U €€ COJeH;



O3HAKOMJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PELIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMKM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM IPOTHUBOTa3a;

MoJIy4eHue, coOupaHue, pacrio3HaBaHUE M M3Y4YEHHE CBOMCTB YTIEKHUCIIOTO
rasa;

IIPOBEICHHE KAauyeCTBEHHBIX pEAaKUUNd Ha KapOOHAT- W CHUJIMKAT-HOHBI WU
U3Y4YEHHUE NMPU3HAKOB UX IPOTEKAHHUS;

U3y4YeHHUE B3aMMHBIX MPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE ¢ oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIUKATOB, C
MPOAYKIMEN CUIIMKATHON POMBIIIJIEHHOCTH;

pelIeHe 3KCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHelme HeMeTaIbl 1 UX
COCTUHEHUSD).

MeTaJsibl 1 KX COeIMHEHU S

O6mue cBoiictBa MetauioB. OOm@as XapakTEpPUCTUKA XUMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOKEHHUs B [leprnonnueckon cucreme
xuMH4deckux anemeHToB /1. 1. MenneneeBa u ctpoenust aromoB. Metaiuiel A- u b-
rpymn. CTpoeHuEe MPOCTBIX BEIMIECTB — METALIOB. MeTraiuyeckas CBSI3b H
MeTaJuInuecKasi KpucTajuimueckas pemnerka (IpuMUTHBHAsS Kyoudeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuJeckas, rpaHelEeHTPUPOBAHHAS KyOuJeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXMMHUYECKUW PN HANPSHKEHUN
MeTtasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe crioco0bl MOTyYeHUs
METAJIJIOB, METAJUTYPTHsl. DJIEKTPOJIU3 PACILUIaBOB U PACTBOPOB COJIEH KaK OJUH U3
cioco0oB TmoJyiyuyeHusi MeTawioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIOB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannst A-cpynn

[Ilenounsie MeTambl: nonoxeHue B [lepuognyeckon cucreme XMMHUECKHUX
anemenToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHYECKUE CBOWMCTBA (Ha MpUMepe HaTpUsl U Kajus), MOITyYEHHE.
OKcubl U TUIPOKCUJIBI HATPUS U Kayusl. [I[pruMeHeHne MeI0YHbIX METAIJIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3emenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJOXKEHUE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXO0KJICHUE B ITpupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHeliue coelMHEHUs KalblMsl U MarHus (OKCUJ, THUIPOKCHU]I,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kajbLius B IpUpoOJIE.



AmoMuHMIL: IostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxoKIeHUE B Ipupone. Pusndeckue u
XUMHUYECKHE CBOICTBa amtoMuHUsA. AMGOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHusA. [IpuMeHenne alntoMUHNSA U €ro CIJIaBOB.

Memannwot b-cpynn

OOmast xapakTepUCTHKa MeTauioB b-rpynm (IOOOYHBIX MOATrpYyMMH):
nonoxxkenne B llepuomnueckon cucreme xumuuyeckux odnemento J[. N
MenneneeBa, 0COOEHHOCTU CTPOEHMsI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMepe CTPOEHUSI aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe COCTOSIHUS aTOMOB
d-31eMEHTOB, CTENEHM OKHCIEHUS aTOMOB B COEIMHEHUSX. 3aBUCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCJIMHEHUU (Ha MPUMEPE COEAMHEHH Xpoma).
IlepBoHayYabHbBIE TPEACTABICHNUS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: cTpoeHHE aTOMOB, CTENEHU OkucieHus. OOue KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, UX nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIC peakIiuyi Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTUKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crtpoeHue aroma, CTeneHM OkucieHusd. Haxoxzaenue B mpupoze.
du3nyecKkre 1 XMMAYECKUE CBOMCTBA jKelle3a, TpUMEeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (I) u xenesa (III), ux cocras,
CBOMCTBa M moJyiyueHHe. KauecTBeHHbIE peaklMM Ha KaTHOHbI >kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xkene3a. [[pou3BoACTBO YyryHa U CTalH.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB W CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MO/JICJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEILIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAUIOB C BOJOM, C PAcTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHHUE MPOLIECCOB JIEKTPOIM3a pacTBOpoB xsopuaa meau (1I) m
noauaa Kaivs, KOppO3UH METAJUIOB;

U3y4eHHE OCOOEHHOCTEW B3aUMOJEWUCTBUS OKCHJIOB KaJlbLUs M HAaTpUs C
BOJIOM, UX TUJIPOKCUJIOB — C OKcuioM yriepoaa (IV) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U THAPOKApOOHATOB KaJbIHUs, )KECTKON BOJIBI;

M3YYEHHE NPOLECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEAKIIMN HAa HOHBI (MarHusl,
KaJIbI[USl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJTFOICHUE M OMHCAHNE OKpAIIMBaHUS TJIAMEHU MOHAMU HATPUS, KaJUsi H
KIS,

uccienoBaHne aM(OTEpHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

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

XuMHUSA U OKPYKAKLIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeOBeKa. BakHeumne
BEIIIECTBA U MaTepuasbl, 00JaCTH MX MPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiui B ObITy. IlepBasi moMonis npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

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

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XUMHUYECKUX DJIEMEHTOB M MX COCIUHEHUHN sl GYyHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [IoHsTHe 0 3710p0BOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaloleh cpefibl. IKOJOTUYECKUE MPOOIIeMBbI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIEpOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XxuMHM B pelIEHUN IKOJTOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAEICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpOLECcca
o0pa30BaHUs KUCIOTHOTO JOX/Is, U3yUYeHHUE €0 BO3ACHCTBUS HA MaTEPHAIIBI.

IloBTOpeHue u 00001IeHHME 3HAHMHM OCHOBHBLIX pa3lesioB KypcoB 8-9
KJIACCOB

[Tepuonnueckuit 3akoH U [lepuoanueckasi cucreMa XMUMHUYECKUX DJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XMMHUYECKUX IJIEMEHTOB U UX COCIMHEHUN B TIEPUOJIaX U TPyMIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buipl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEILECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanuys XUMHUECKHMX pPEAKIUHA 1O Pa3IUYHBIM  TPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHYECKHX IMPEBpAICHUN B
pPa3IMYHBIX YCJIOBUSAX HAa OCHOBE IPEJICTABICHUM XWMHYECKOM KHHETHKU H
TEPMOJIUHAMUKH.

XUMUYECKUE peakuuu B pactBopax. ['maponus conen. Peakium oxucneHus-
BOCCTaHOBJIEHUS. DIEKTPOJIU3.



CBolicTBa KHCIIOT, OCHOBaHMI W COJ€l B CBETE TMPEIACTaBICHUU 00
IEKTPOIUTUICCKON  JAUCCONMANMM M OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIHsIX.

Mesicnpeomemmuuwle céa3u

Peanmzamnus MeXnpeaIMeTHBIX CBsI3€d MpH WM3YYCHHMH XUMHH B 9 Kiacce
OCYIICCTBJISIETCS dYepe3 MCIIONB30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OOmue ecTeCTBEHHO-HAYYHBIC MMOHATHS: sIBIICHUE (TIPOIIeCC), HAYUHBIN (akKT,
THIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KIacCUPHUKAIUs, TEPUOJAUIHOCTS,
HAOJIOICHUE, DKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJIOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (U3MUECKUE BEIWYWHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEIIECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) TeI,
KpUCTAJUTMUECKasl PpeIlIeTKa, JJICKTPOH, SApPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PaAMOAKTUBHOCTH, alb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3yioKeHHe OeI0To CBEeTa B CIEKTP.

buonorus: sxocucrema, ouochepa, hoTocHHTE3, MPOIIECCHl 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHKPOIJICMEHTBI, MAaKPOdJIEMEHThI, THTATCIIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE MCKOIAaeMble, TOTLTMBO, BOJHBIE PECYPCHI, TIIIaHETa 3eMJIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEIbCKOXO3SiCTBCHHBIC
TEXHOJIOTHH, TEXHOJIOTUH IJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOU H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTebHONM OpraHU3alid B COOTBETCTBUM C
TPAJUIIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMH U AYyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHITHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUS, CaMOPA3BUTHUA U COLMAIU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WTUBHBIX IIEHHOCTHBIX OpHUEHTAUM U
pacIIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M MCTOPUYECKOMY HACIEIUI0, TMOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpasKaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUN B KOJUIEKTUBE, TMPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HOW COBMECTHOM eI TEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IMpoIiecce y4eOHOH U
BHEYUEOHOM JeATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE TMOBEJICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSs HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJIUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAyYHOTO MO3HAHUS JJISI Pa3BUTHUSI KaXJAOr0 YeJIOBEKa
Y TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAyKu «XUMUS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJIHON U TEXHOJIOTUYECKOM Cpeoii;

MO3HABaTelIbHAsI MOTHBAlUS W WHTEPEC K OOY4YeHWI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIEIOBATEIHCKOM



JESTEIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHWA U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTr0Jsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIO/ICHUST TpaBui OE30MAaCHOCTH TpU  OOpalieHHuH C
XUMUYECKUMU BEILIECTBAMU B YUEOHBIX U )KM3HEHHBIX CUTYyaIIUX;

5) Tpy10BOT0 BOCIIMTAHMS:

(GopMHpOBaHNE LIEHHOCTHOI'O OTHOLIEHHUS K TPYIOBOM AEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOILIECTBE;

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

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHUS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIIICHUE YPOBHS 3KOJOTHYECKOW KyJbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TOCTYNIKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXarollel cpeabl; OCO3HAaHHWE TIJI00aNbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pelIeHUs; CHOCOOHOCTh MPUMEHATh 3HAHMS, MOIy4aeMble
IIPU U3YYEHUU XUMUH, JUIS PELICHMS 3a/1ad, CBSI3aHHBIX C OKPY’KAOIIEW Cpelou;
AKTUBHOE HEINPUATHE JACHUCTBUM, IPUHOCAIIMX BPEH OKPYXKAIOIIEH CpeIe;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHUHA U TIOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3H
MIPUPOJHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K y4YacCTHUIO B
MIPAKTUYECKOMN JEATENBHOCTH 3KOJIOTHUYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUITMHAPHBIX (MEXKMPEAMETHBIX) TIOHATHH, OTPAKAIOIINX
MaTepuaIbHOE E€IUHCTBO MHpa M TMpolecc IO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHEprusi, sBJICHUE, Hay4yHbIH (haKkT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHNE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCIIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YeOHBIMU ACHCTBUSAMHU (TIO3HABATEIBbHBIMY,
KOMMYHUKAaTHUBHBIMHM,  PETYJISTUBHBIMH),  B@XHBIMU Ui  TIOBBILICHUSA
3¢ (EeKTUBHOCTH OCBOCHHS COJIEpX)aHUS Yy4eOHOro mnpeamera, (GopmMupoBaHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-MCCIENOBATENbCKON  JEATEIBbHOCTH
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, MO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTebHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJb30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWM: PaCKPHIBATh CMBICT XHMHUYECKUX TOHITHHA (BBIACIATH UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUA IS KIacCUpUKAIUU U
CUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUUYCCKUX PEaKIINil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIY OOBEKTaMH HW3Y4YCHHUS, CTPOUTH
JOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
M3y4aeMBbIX MPOIECCax M SBICHUSX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MIPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEAMETHBIC M METapeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyra U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIIeHUN Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TMPEACTABICHUA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

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

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHUS BEIIECTB W SBJICHWM Ha
OMIIUPUYECKOM M TCOPETUYSCKOM YPOBHSAX B Yy4eOHON TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIb30BaTh TOCTABJIICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITCIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISIBISATH
u (QopMynmupoBaTh MpoOJIeMy, ONMPENeNsATh Ieldb W 3aJa4d, COOTBETCTBYIOIINE
pEIICHUIO MPOOJIEMBI; TIpeJIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS H OKCIEPUMEHTHI
(peanpHBIE W MBICICHHBIE), CAMOCTOSTEIHLHO MPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynrpoBaTh 0000IIEHNUS ¥ BBIBOABI IO PE3yJbTaTaM IMPOBEICHHOTO OIIBITA,
WCCJICTIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsT JIUTEpATypa XUMHUYECKOTO COJACPIKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTUUYECKH OLEHUBATh €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHbOpMAIIMIO, 3HAYUMYIO IS pEIIeHUs y4eOHOM 3aJayu; yMEHHUS NPUMEHATH
pas3nuuHble METOAbl M (QOpMYyJIUpPOBaTH 3alpochl MpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOU MJis BBINOJHEHHS Y4YEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC MOHCKOBBIC
CHUCTEMBI; CAaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (OpMYy MpEACTaBICHUS
uHpopMaluu (cxembl, rpaduku, AWarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CPEJCTBA PadOTHI C
XUMHUYECKON HH(OpMAIMel; TNPUMEHATh MEXKIpeaAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, aOOpeBUaTyphl, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHON KOMMYHHUKAIIAHN):

MPEACTABIATh IMOJYYEHHBIC PE3yJIbTaThl MO3HABATEIBLHON JIEATEIIBHOCTU B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CHTAIUCH
pE3YJIbTATOB BBHITIOJIHEHUSI XUMHUYECKOTO OSKCIEpUMEHTa (MCCIIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MTPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJ€ JUajiora u
(MNIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI MO 00CYK/1aeMOM TeMe U BBICKA3bIBaTh UJIEH,
bopMyIUpPOBATh CBOM MPEJIOKEHHUSI OTHOCUTENBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ayi.

2) ymeHus yueOHOTO COTPYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AINIO
COBMECTHOM padOThl, OMPEACNISITH CBOI POJib, PaCHpeNessaTh 3aJaud MEXIy
YJICHAMH TPYNIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, ONMPEACIATH KPUTCPUU TIO0
OIICHKE Ka4yeCTBa BBIMIOJHEHHOW pabOThHI; pemiaTh BO3HUKAIONIUE MPOOJIEMBI Ha
OCHOBE ydeTa OOIIMX HHTEPECOB W COIJIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETryJIATUBHBIMUA I[CﬁCTBH?IMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHMn3allli, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHsI peliaTh yuyeOHble M MCCIEI0BAaTENbCKUE 33/JaYd: CAMOCTOSITENIBHO
BBIOMPATh CIIOCOO pelIeHHs] yueOHOM 3a/1aun (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHON WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pEe3yJlbTaToOB
dbopMynupoBaTh 000OIIEHNUS U BBIBOJBI, MPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE
IIPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOTO
oO1rero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEee CoJepkKaTeabHOE
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIVIACOBAHBI MEXIY
co00i, YTO TO3BOJISIET PEAM30BBIBATh YIIIYOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJIACcCOB, TaK W B paMKax pealu3allid WHIUBHIYAIbHBIX
00pa30BaTeNIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3YsI CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBepiieHHH peain3alu NPOTPaMMBbl YIUIYOJIEHHOTO YpPOBHS
oOyuJaroluecsi CMOTYT JeTajbHee OCBOMTh MaTepHall, OBJIAJETh PacCIIMPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaIOLIUMUCS HayYHBIX
3HAHWM, yMEHUH U CHOCcOO0OB JEWCTBHUM, cHenupUyYecKuX s NpeIMETHON
o0nacTu «XUMHUSA»; OCHOBbI HAYYHOTO MBIIUICHUS; BUIbl ACSITEIBHOCTU I10
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIEUIHOrO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOydaromerocss OyayT chopMuUpOBaHbBI
CIICAYIOIIME TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIrIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUUYECKUX TIOHSATHUH: aToM, MOJEKYJa,
XUMHUYECKUW DJIEMEHT, METajUl, HEMETasl, a/UIOTPOIHus, MPOCTOe BEIIECTBO,
CIIOKHO€ BEIIECTBO, CMeCh (OAHOPOAHAsT M HEOJHOPOAHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOIO »JJIEMEHTa B COCJIUHEHUH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
cojib, amMOTepHbI OKcHua, amM(pOTEPHbIA TUIPOKCHA, XHMHYECKash peakius,



KJIaCCU(pUKALMS PEaKlUi: peakiuu COCIUHEHUS, PEAKINH PA3I0KEHUS, PEeaKuu
3aMEIICHHS, PeaKIuu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIMM; TEIUIOBOU
3¢ deKT peakiuu; Sapo aToMa, dJICKTPOHHBIA CIIOH aroma, aTOMHas OpOUTalb,
paguyc atoma, XMMHYECKasl CBSI3b, NOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpoueHTHasE KOHLEHTpauusl) B pacTBOpPE, MOJIApHAs KOHIIEHTpAlUs BEIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIEHUS, OKHUCIHUTEIH W
BOCCTAHOBUTEIH, OKHCJICHHE u BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I SJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aWMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
MIPUMEHATH T MTOHITHUS MPHU ONIMCAHUU BEIIECTB U UX MPEBPAILCHUN;

UCITI0JIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

OTIPEJICNISITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTEIICHb OKHUCJICHHSI AJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPUHAIJICKHOCTh
BEILECTB K ONPEAEICHHOMY KJIACCy COE€IMHEHUM 10 (hopMysaM, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUM M MOHHOW) B HEOPTraHUUECKUX COCTUHEHUSX;

PacCKphIBaTh CMBICI 3aKOHOB COXPAHEHHMS MacChl BELIECTB, IOCTOSIHCTBA
cocraBa, llepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
T€OpHUH, 3aKOHA ABOTaJIpO U €ro CIEACTBUM, MPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHMS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
VICCIIEIOBAHHUS BEIIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh MOHMMAHUE TEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX JJIEMEHTOB OT UX NOJ0KeHU B [leproanueckoi cucreme:

ONMMCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHUYECKHX JJIEMEHTOB: pa3jiuyaTh MOHATHUS «TJaBHas moarpymnma (A-
rpynmna)» u «nobounas noarpynmna (b-rpymma)», «Mansie mepuoab» U «OO0JIbIINE
MIEPUOJIBI»;

COOTHOCUTH 0003HAuU€HHUS, KOTOpble UMEIOTcs B Tabmuue «llepuonnueckas
cucreMa xuMmudeckux oneMmeHtoB J[. WM. MenaeneeBa», C€  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB U 3apsij
spa, o0lIee YUCIO JEKTPOHOB U PACIPEICIICHNE UX MO SJIEKTPOHHBIM CIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS dJeMeHTa B llepuommyeckoil cucreme cC
pacrpeeneHueM DJIEKTPOHOB II0 JHEPreTUYECKMM YPOBHSIM, MOLYPOBHSAM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XWUMHYECKUE DSJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKHUE peakiuu (110 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeIoBoMY 3G (deKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3MUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TEHETUUYECKYIO CBSI3b MEXKIY
HUMHU, TOATBEPKIas MPUMEpPaMU MOJIEKYJISIPHBIX YPABHEHHM COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKIIii;

OIKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MOYKHOE MCTOJb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTHU OT UX
COCTaBa M CTPOEHUS, BO3MOXKHOCTU IMPOTEKAaHUS XUMHYECKHX MpPEBpALICHUN B
pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MaccCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTa B COCAMHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JEMEHTa MO (QopMyJie COECTUHEHHs, HaXOJIUTh
IpoCTEHIIyo (OPMYITy BEIIECTBA MO MAaCCOBBIM WIJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BELIECTBA B PAacTBOPE, MOJSIPHYIO KOHLEHTPALUIO BEUIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 10 YPABHEHHSIM XUMUYECKON PEAKIIIH;

IPUMEHATh OCHOBHBIE OIEpAaIM MBICIUTEIBHON NEATENIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMAaTH3aIiI0, KIIacCU(UKAIINIO, BBISBICHUE
NPUYUHHO-CICICTBEHHBIX CBSI3€ — [ W3YYeHHS CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaKlni, eCTECTBEHHO-HAYyYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJis
OCBOEHUS YUYEOHOT'O COJCpKaAHUS;

packpblBaTh  CYIIHOCTh IPOLIECCOB  OKUCIEHHUS M  BOCCTaHOBJICHHS,
COCTaBJISITh YPaBHEHHUS TMPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUi
(MeToI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBATh CBS3U MEXKIYy pealbHO HAOII0IaeMbIMH XUMHYECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MTPOUCXOSAIIMMUA B MaKpO- U MHUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTOOOpa3usi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUSI CO 3HAHUSAMU
JIPYTUX Y4EOHBIX NMPEIMETOB;

coOmogaTh  mpaBuia — Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BAaHUU XMMHUYECKOM TMOCynbl M 00OpYyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIECTBAMHU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX padOT MO MOJYYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BeIecTB (BOAOPOAA U KHUCIOPOZa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECIEHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PELICHUIO
HKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIIEH yMeHHUs1 0€30MacHOro OOpalleHus C BEIIeCTBAMH, UCTOIb3yeMbIMU
B TIOBCEJTHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIIX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIICH CpeIbl.

K xoHuy oOyuenuss ¢ 9 knacce y oOyuwarwmierocss OyayT copMHUpPOBaHbI
CIICYIOIE TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
yYpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUWA 3JIEMEHT,
aTOM, MOJIEKyJla, WOH, KAaTHOH, AaHUOH, OJJEKTPOOTPULATEIILHOCTb, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKiusi, TeIIoBoi 2PHEeKT peakiuu, MOab, MOJISIPHBIN
00BbEM, pacTBop;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE pPEAKIUHU,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLHMHU, OKHUCIUTENb, BOCCTAHOBUTEIIb,
OKHCJICHME W BOCCTAaHOBJICHHME, OJICKTPOJU3, aJIoTponusi, amMpOTEPHOCTD,
XUMUYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UNIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsI CBsA3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAS KyOuueckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOnJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTh
XAMHUYECKON PEAKLINH, KaTAIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHTHl XUMHYECKOU
TEPMOJMHAMUKH KaK OJHOM M3 TEOpPETUUECKUX OCHOB xumuu; [1/1K;

WJUTIOCTPUPOBATh  B3aWMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
MPUMEHSITH 3TU OHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

ONpPEAEATh BAIICHTHOCTh U CTENEHb OKUCJIEHUS XMMHUYECKHX DJIEMEHTOB B
COEOVMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy CO€MMHEHUU 1o (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJJTMYECKOW) B HEOPTraHMYECKUX COCAUHEHUSIX, 3aps]l HOHA 10
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEAVMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIcH Ilepuomnueckoro 3akoHa J[. WM. MeHneneeBa wu
JIEMOHCTPUPOBATH €r0 NIOHUMAHUE:

ONMKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3nyarh MOHATUS «A-rpynma» u «b-
TPYIITay, «MaJbie IIEPUOABD U «OOJBITHE TIEPHOIBI;



OOBSICHATH CBS3b TOJIOKEHUS OJJIeMeHTa B llepmommyeckoil cucreme cC
pacrpesieIeHUEM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, IMOAYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUJOB) B MpeJeiax MaJbIX MEPUOJIOB U TJIABHBIX MOJATPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Auccoanuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEWCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HalmpaBJICHUS CMEMICHUS XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (PAKTOPOB;

KJIacCCU(UIIMPOBATh XHWMHYECKHUE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIUU BEUIECTB, [0
TersIoBoMy 3(¢eKkTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKHX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUUYECKHE CBOICTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUH, MOATBEPXKAasi 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUCCKON JUCCOIUALIUM KUCIIOT, IIeIouen
W COJICH; TOJHBIE M COKpAICHHbIE YPaBHEHUS pEaKIuil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIMINX CYUIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packphiBaTh  CYIIHOCTh MPOIIECCOB TUIPOJU3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CYIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIHMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHCca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep Cpe/ibl B BOJHBIX paCTBOpPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE UM XUMHUYECKHE CBOWCTBA
MPOCTHIX BEHIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATPU, Kajauii, MarHui, KaJbl[Ui, AJIIOMUHHUH, KEIE30, MEJb, IIHHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOXKHBIX BEIIECTB, B TOM YHUCJIE HX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CEepoBOAOPOA, okcuanl yriaepona (II, IV),
kpemauss (I1V), azora (I, II, III, IV, V) u dochopa (III, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabsl MetamioB [A-I[A-rpynn, amtomunus, meau (II), nunka,
xenesa (11 u I00));



HOSICHSTh COCTaB, OTAEJBHBIE CIIOCOOBI TMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIIECTB (KUCIOPOJCOAEpKAIINE KUCIOTHI XJ0pa, a30TUCTasi, OOpHas, yKCycHas
KHUCTIOTHI U MX coiu, ramorenuasl kpemuus (IV) u docdopa (III u V), oxcun u
ruapokcu xpoma (II1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX M3y4yaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BJIMSIHUE Ha KUBBIE OPTaHU3MBI, IPUMEHEHHUE B PA3IMUHBIX OTPACISAX YIKOHOMHUKH,
MCITOJIb30BAHUE JJIA CO3/IaHUsI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOTUIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM MYTEM COJEp>KalIUecss B BOJHBIX PacTBOpPax
HWOHBI: XJIOpUA-, OpOMHUI-, HOIUMI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbduT-, Ccymbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCHUI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajbllys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKAQ,;

OOBSICHATH U NMPOTHO3UPOBATH CBOMCTBA BaXKHEUIINX M3y4aeMbIX BEILECTB B
3aBUCUMOCTH OT X COCTaBa M CTPOEHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTU OT
UX CBOMCTB, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUI B PA3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHUYECKOHM KHHETHKU U
TEPMOIMHAMHUKH;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XMUMHYECKOr0o 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEILIECTBA B PAcTBOPE, MOJIBHYIO JOJIO XUMHUYECKOIO 3JIEMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0O BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiiyto GopMyily BEIEeCTBa [0 MACCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHUYECKOTO BbIXOJA MPOAYKTa, 3HAYEHHS TEIIOBOTO
s dekra peakiyuu, onpeaeisiTh COCTaB CMECEil;

coOmomaTh TpaBwia  Oe3omacHoi — paboThl B jabopatopuu  TIpH
WCIIOJIb30BAHUU XUMHUYECKONM TOCYIbl W OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH BBITOJHEHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIIECTB (aMMHMaka M  YIJIGKMCJIOrO Tra3a) M pEUICHUIo
DKCIIEPUMEHTANLHBIX 33Jad 10 TeMaM Kypca, MPeACTaBIsITh PE3yJbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIMI] M BBISBJISATH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSTH OCHOBHBIE OIEpAllMd MBICIUTEILHON NEATEeIbHOCTH (aHATU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEeMAaTHU3allMI0, BBIIBICHUE NPUYHMHHO-
CJIEJICTBEHHBIX CBS3€i) MPU U3yYEHHH CBOWCTB BEILIECTB U XUMUYECKUX PEAKLUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOI0IeHNe, H3MEPEHNE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (PeaabHbIM U MBICIECHHBIN);



OpUMEHATh  MpaBwia  0Oe3omacHOro  oOpallleHuss C  BEIHIECTBAMH,
UCIIOJIb3yEMBbIMH B TIOBCEJAHEBHOM JKW3HM, NpaBWIA MOBEACHUS B LEIAX
cOepexeHusl 370pOBbS M OKPYKAIOIIEW NPUPOIHOM Cpenbl, NOHUMAaTh Bpea
(OmacHOCTh) BO3JACWUCTBUS Ha JKMBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIOCOObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh MOJYYEHHBIC MpeNCcTaBiIeHUs O cdepax MpodecCHOHATBLHON
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHUSMHU, KAaK OCHOBY
JUIsl Ipo(ecCHOHaNbHON OpUEHTAllMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npo(UIBHOrO NIpeaMeTa IMpH MPOJOJDKEHHUM OOYy4YeHHsS Ha YpPOBHE CpEIHEro
oO1iiero oOpazoBaHusi;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEI0BATENBCKON AESITENbHOCTU
XUMHUYECKONH W XUMHUKO-DKOJOTMYECKOW HampaBiIC€HHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3alNH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBanme pa3jaesioB JaekTpoHHbIe (HU(POBHIE)
n/n H TeM MPOrpaMmbl Bcero Konrpouaruere Tpakrieckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 1 ) bubmuoreka [JOK
IIPaKTUYECKON https://m.edsoo.ru/7f41837¢c
JIeSATETLHOCTH YeJIOBEKa
12 BemecTtBa 1 xuMudeckue 17 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
BxoaH0#1 MOHUTOPHUHT
13 00p30BaTeNbHBIX )
JOCTH>KEHU I
yyamuxcs.(pe3epBn)
Hroro no pazgeny 19
Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHUYeCKUX BellecTB
)1 Boznyx. Ilonsarue o razax. 15 | | bubnuoreka [IOK
Kucnopona. Oxkcuabt https://m.edsoo.ru/7f41837¢c
)9 Bonopon. Ilonsitue o 7 1 bubmuoreka [JOK
KHUCIIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 15 ) 1 bubmuorexa [JOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACCBI bubnmoreka [JOK

24 16 1
HEOPraHUYECKUX

https://m.edsoo.ru/7f41837¢



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

COEeIUHEHUN

[IpoMekyTOUHBII
MOHUTOPUHT

2.5
00pa3zoBaTebHbIX

JOCTHKEHUM ydalluxcs

Wroro no pasaeny 54

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUT

€JIbHBIC PCAKINUHU

[Tepuoanueckuii 3aK0H U
[Iepnoanueckas cucrema

3.1 XAMHYECKUX 3JIEMEHTOB /J[. 12
U. Menneneesa. CtpoeHue

aToMa

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

XUMHYeCcKas CBA3b.

bu6mmoreka [JOK

39 OKHCIUTENBHO- 15 | https://m.edsoo.ru/7f41837¢c
’ BOCCTAHOBHTEIILHbIC
peaxiun
HTOroBbIii MOHUTOPUHT
33 00pa3oBaTeNbHBIX 1
JOCTH>KEHHMH yJaluxcs
Hroro no pazneny 28
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB 102 5

[10 ITIPOT'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. IlepBoHayasibHble XUMUYECKHE MOHATHS
| [Ipenmer xumuu. Posib XUMHUU B KU3HU 1 bubnuoreka [IOK
YeJIOBEKa https://m.edsoo.ru/ff0d210c
) Xumuyeckas popmyna. BaneHTHOCTh aTOMOB 1 bubnnoreka [JOK
XUMHUYECKUX FJIEMEHTOB https://m.edsoo.ru/ff0d227¢
3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB
OrnpezeneHre BaJIGHTHOCTH aTOMOB 1O
3.4 ¢bopmynaM OMHAPHBIX COEAMHEHUN U ) bubmmnoreka HOK
cocraBieHue Gpopmyn OMHAPHBIX COSAMHEHUN https://m.edsoo.ru/ff0d2eae
10 BaJIEHTHOCTH 3JIEMEHTOB.
BrrunciieHns OTHOCUTEIBHON MOJIEKYIISIPHOM
5 MacChl BEUIECTB, MOJIIPHOM MacChl, MacChl 1 Bubmmorexa [IOK
’ p ’ https://m.edsoo.ru/ff0d2eae
BEILIECTB U KOJMYECTBA BELIECTBA
Haxoxnaenue npocreitmiei Gopmyibt
BEIIIECTBA 110 MACCOBBIM JIOJISIM JIEMEHTOB
6 Brruucnenus npocreitmeit popmysl 1 bubnmorexa LOK
P pMy https://m.edsoo.ru/ff0d5230
BEILIECTBA 110 MACCOBBIM WJIM MOJIBHBIM JI0JISIM
3JIEMEHTOB
bu6muoreka [IOK
7 KonuuecTBo BemectBa. Moib 1 1

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

g BzauMocBs3b KOJIMYECTBA, MACChI M YMCIa 1 bubnunoreka LIOK
CTPYKTYPHBIX €IUHUIL[ BEILLIECTBA https://m.edsoo.ru/ff0d40c4

9 Monsipaast Macca CMECH BEIIECTB 1

10 MonsHas gois XHMHYECKOTo 3JIEMEHTA B 1
COCITMHEHHUH

1 Haxoxxnenne npocreiieid hopmyIbt 1
BCIIECTBA 10 MOJILHBIM JOJISIM 3JIEMEHTOB

12 XHUMHYECKUE YPABHEHUS 1

13 THuIbl XUMUYECKUX pPeaKLMil 1 buGnuorexa [IOK

https://m.edsoo.ru/ff0d3b8&8

PacuéTel Mo XMMHUYECKUM ypaBHEHUSAM

14 KOJIMYECTBA M MAaCChI HCXOIHBIX BEIIECTB WU 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d3f34

MIPOJIYKTOB PEAKLIUU
Brrunciienus mo ypaBHEHHSIM XUMHYECKON

15 pEaKUUN: KOJIUYECTBA BELIECTBA, MACCHI T10 1 bubmmoteka IIOK
HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce https://m.edsoo.ru/ff0d5708
peareHToB WK MPOJYKTOB PEaKLIUU
Brrunciienus o ypaBHEHHSIM XUMHYECKON

16 pEeaKIu: KOJTMYeCTBa BEIIECTBA, MACCHI 110 |
M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
pEeareHToB WK MPOJIYKTOB PEaKLIUU

17 O0001IeHre B cUCTeMaTH3as 3SHAHUH 1

18 KonTtpouabsnas pa6ora Ne 1 mo reme 1

"BemecTBa 1 XUMHYECKHe peakuun''

Pa3znen 2. BaxkHeiime npeacTaBUTeId HEOPraHM4eCKUX BelleCTB

19

Bo3nyx — cMech razos. [lonstue o razax.
3akoH ABorazpo. MomnsipHblil 00bEM ra3os

1

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26¢ca



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d26ca

Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA

20 rasa no U3BECTHOMY €0 KOJIMYECTBY
BEIIECTBA, 00BEMY
OrHocuTeNnbHAS IIJIOTHOCTh T'a30B
21 BrrunciaeHns 0THOCUTENbHOHN INIOTHOCTH
rasoB
OmnpenenieHne OTHOCUTEIbHON MOJIEKYJIIPHOM
22 MacChl Ta3000pa3HOTO BEIECTBA 10
H3BECTHOM OTHOCHUTEILHOM INIOTHOCTH
Bobluucienuss OTHOCUTENbHON MOJIEKYJISPHOM
23 MaccChl Ta3a 110 U3BECTHOH OTHOCHUTEIIBHOM
IUIOTHOCTH
24 OOBbEMHBIE OTHOIIIEHUS Ta30B MPH
XUMHUYECKUX PEAKIUAX
)5 Brruucnenust 005EMOB ra30B 10 YpaBHEHUIO
XMMHYECKON peaKiuu
26 Kucnopon — snemMeHT U mpocToe BEIIECTBO bubmmorexa [IOK
https://m.edsoo.ru/ff0d4614
27 S — bubmuoreka [{OK
https://m.edsoo.ru/ff0d497a
)3 CriocoObI TOTydeHUsT KHCIIOPOia B bubnmnoreka [JOK
J1a00paTOPUH U MPOMBIIIJIEHHOCTH https://m.edsoo.ru/ff0d4790
IIpakTnyeckas padora Ne 1 mo teme
29 "IloryyeHue u coOMpaHue KNCJI0POIA, bubmmorexa LIOK
¥ " https://m.edsoo.ru/ff0d4c4a
U3ydyeHHe ero CBOMCTB
Kpyrosoport kucioposa B npupoe
30 O30H — amIoTporHas MOIUMUKAIIHS Bubmmorexa [IOK

KHCII0pOia

https://m.edsoo.ru/ff0d4ae2
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TemnoBoii 3 (HeKT XUMUIECKOH peaKIuH,
TEPMOXUMHUYECKUE YPABHEHUS, K30~ U

bubnunoreka LIOK

31 SHAOTEPMHUYECKHE PEAKIIUU
AOTED peartl https://m.edsoo.ru/f0d4ddo
Tomuo. Mcrionb3oBaHue yris U METaHa B
Ka4eCTBE TOILIMBA. 3arpsi3HEHUE BO3IyXa.
Beruncnenus no ypaBHEHUSIM XUMHYECKOU
peaKIMu: KOJIMYeCTBa BEIIeCTBa, 00bEMa,
32 MAaccChI 10 U3BECTHOMY KOJHUYECTBY BEIIECTBA bubmorexa [IOK
: Y 4 ’ https://m.edsoo.ru/ff0d4ddo
00BEMY, Macce peareHToB WK MPOIYKTOB
peaku
1 KonTtpouabHnas pabora Ne 2 o teme Bu6moteka [JOK
"Bo3ayx. Kucaopoa. Oxcuabr" https://m.edsoo.ru/ff0d50d2
34 Bomopox — 31eMeHT U IPOCTOE BEIECTBO bubmorexa HOK
P P https://m.edsoo.ru/ff0d4ddo
CriocoOsl nostydeHus BOAopoJia B
35 1ab0paTOPUM U MPOMBIIIIIEHHOCTH. bubmuoreka [JOK
Hcnons3oBanue BOIOPOJa B KAUYECTBE https://m.edsoo.ru/ff0d4dd0
TOILTHBA
IpakTuyeckasi padora Ne 2 o teme
36 "IlosnyyeHue U coOUpaHue BOJAOPOAA bubmmorexa [IOK
Y . P " poaa, https://m.edsoo.ru/ff0d50d2
U3y4eHHue ero CBOiCcTB
37 [TousTue o kuciorax u coysx. CocTaB KUCIOT bubnunorexa LIOK
" coJIer https://m.edsoo.ru/ff0d4dd0
Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
38 rasa I10 U3BECTHOMY €TI0 KOJIUUYECTB bubmorexa [IOK
.)./ Y https://m.edsoo.ru/ff0d4{42
BEIIECTBA UIIN 00BEMY
39 Brruucnenus 005EMOB ra30B 10 YpaBHEHUIO bubnuoteka [JOK

XMMHYECKON pEaKIuu

https://m.edsoo.ru/ff0d542¢
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Beruncnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIMU: KOJIMYEeCTBA BEIECTBa, 00bEMA,

40 MACChI 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA bubmmorexa [IOK
_ y y ’ https://m.edsoo.ru/ff0d55a0
00BEMY, Macce peareHTOB WU IPOYKTOB
peakuuu
dusznyueckue cBoicTra Bojibl. Boga B mpupoae
41 AHanu3 ¥ CUHTE3 — METOBI U3 eHI/I}Ip ’ buGnuorexa LIOK
i https://m.edso0.ru/ff0d5708
COCTaBa BOJbI
42 XUMHUYECKHAE CBOMCTBA BOJbI buGnuorexa [IOK
https://m.edsoo.ru/ff0d587a
bubnunorexa LIOK
43 CocTaB OCHOBaHUM
https://m.edsoo.ru/ff0d59¢2
PactBopsl. PacTBoprMOCTh BelecTB B BOJIE
44 HacrileHnbie 1 HeHACKIIIEHHBIE, bu6mmoteka IIOK
KOHIIEHTPUPOBAHHBIE U pa30aBlIeHHbIE https://m.edsoo.ru/ff0d5b40
pacTBOpbI
CriocoObl BbIpayKe€HUS! KOHIIEHTPALlUU
45 ACTBOPOB: MaccoBasl 10J11 paCTBOPEHHOTO bubmorexa HOK
P poB: P P https://m.edsoo.ru/ff0d5eba
BEILIECTBA, MOJISIpPHAS] KOHLEHTpaIus
IIpakTHyeckas padora Ne 3 o reme
"IIpuroroBjeHue pacCTBOPOB C
46 onpeneéHHON MaccoBoil H0J1eil bubnuotexa [JOK
pacTBopénHoro Bemecrsa. [IpuroroBienne https://m.edsoo.ru/ff0d6342
PACTBOPOB C ONpeAeaéHHOH MOJIAPHOMI
KOHIEHTpalueil pacTBOPEHHOI0 BelecTa'
47 Beruucnenus ¢ HCIIOIb30BaHUEM ITOHSITHS bubnuorexa [JOK
«MaccoBast JOJISI BEMIECTBA B pACTBOPE» https://m.edsoo.ru/ff0d664e
43 Brraucnenus ¢ ucnoap30BaHUEM TOHSATHS bubmuorexa [{OK

«MOJISIpHAsi KOHIIEHTPAIUsl paCTBOPEHHOTO

https://m.edsoo.ru/ff0d664e
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BCIICCTBA»

49 Posnib pacTBOpOB B IPpUPOJIE U KU3HU bubnuoreka [JOK
yenoBeka. KpyroBopoT BOJbI B IpUpoae https://m.edsoo.ru/ff0d67ca
50 3arpsisHeHUE TPUPOAHBIX BoA. OxpaHa 1 bubmmoreka [JOK
OYHUCTKA IPUPOLHBIX BOI. https://m.edsoo.ru/ff0d67ca
Boruncnenus ¢ ucrnosib3oBaHueM rpaukoB
51 aCTBOPHUMOCTH ISl paCUETOB PACTBOPUMOCTHU bubmmorexa [IOK
P P P P P https://m.edsoo.ru/ff0dfee2
BEILIECTB
5 Boluucnenus ¢ UCoJIb30BaHUEM TOHATHUS bubmmoreka [JOK
«MaccoBast 10 BELIECTBA B PACTBOPE» https://m.edsoo.ru/ff0dfee2
Brruucnenus ¢ ©Cosib30BaHUEM TTOHSITHS
53 «MOJISIpHAsi KOHLIEHTPAIUs PACTBOPEHHOTO bubmmorexa [IOK
P P P P https://m.edsoo0.ru/00ad9474
BEILIECTBA»
Brruucnenus ¢ ucnosib3oBaHueM rpaduKoB
54 ACTBOPHUMOCTH JJISl pacu€TOB PACTBOPUMOCTH bubmmorexa [TOK
P p AP P p https://m.edsoo.ru/00ad9b7c
BEIIECTB
bu6nmorexa LIOK
55 O06001enre U cucTeMaTu3aIis 3HaHU
t 1 https://m.edsoo.ru/00ad9a50
56 KonTtpouabsnas pa6ora Ne 3 mo teme Bbubmuorexa [JOK
"Boxopoa. Boxa. PactBopbl. OcHoBanus'" https://m.edsoo.ru/00ad9cb2
57 Oxcunsl: cocTaB, KiacCupUKALUS, bubnuotexa [JOK
TpUBUAIbHBIE HA3BAHUSA https://m.edsoo.ru/00ad9¢la
58 [TonydyeHne u XuMHUYECKHE CBOMCTBA OKCUIOB
59 [TonsiTHE O TUIPOKCUIAX — OCHOBAHUSX U bubnmnorexa [JOK
KHCIIOPOACOAEPKAIIUX KUCIOTaX https://m.edsoo.ru/ff0d67ca
60 DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT Bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
61 [Tonyyenue kucnot bubmmoreka [JOK
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62

Krnaccudukanus ocHOBaHUN

https://m.edsoo.ru/ff0dfee2

63

64

[I[émoun, UX CBOMCTBA U CIIOCOOBI MOTyUEHUS

HepaCTBOpI/IMHe OCHOBAHMUs, UX CBOMCTBA U
CII0COOBI IMOJIYYCHUA

65

[TonsaTne 06 ampOTEPHBIX THAPOKCHIAX:
XUMHUYECKHAE CBOMCTBA U IOIYYEHUE.
[IpuMeHeHne Ba)XKHEUIINX OCHOBaHUI

66

67

Conu: coctaB, KinaccupuKkaus, TpMBUAIbHbIE
Ha3BaHUS

dusnueckue U XMMUYECKHUEe CBOMCTBA COJICH.
[Tonyuyenue coneit

bubmuoreka [{OK
https://m.edsoo.ru/ff0dfee2

bubnunoreka LIOK
https://m.edsoo.ru/00ad9474

68

I'eneTnueckas cBsI3b MEKy KilacCaMu
HEOPraHWYECKUX COCTMHEHUN

bubmmoteka IIOK
https://m.edso00.ru/00ad9a50

69

70

71

IIpakTnyeckas padora Ne 4. Pemnenne
JKCIIEPUMEHTAJBHBIX 32124 110 TeMe
«OcHOBHBIE KJIacChl HEOPraHNYECKHUX
COeIMHEeHUI»

Bbruucrienus no ypaBHeHUSIM XUMHUYECKON
peaKIMu: KOJIMYeCTBa BellecTBa, 00bEMa,
MAacCCHhI ITO U3BECTHOMY KOJMYCCTBY BCIICCTBA,
00BEMY, Macce peareHToB WK MPOJYKTOB
peakuun

BrIunciieHus: Macchl IPOIYKTa PEaKIMU 1O
M3BECTHOW Macce OJHOTO M3 MCXOJIHBIX
BEIIECTB, B35ATOTO B BUJIC PacTBOPA,
COJIepIKAIIEeTo ONPEICIEHHYIO MACCOBYIO
JIOJTF0 PAaCTBOPEHHOTO BEIIECTBA

bubnunoreka LIOK
https://m.edsoo.ru/00ad9cb2
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72

KonTtpouabsnas pa6ora Ne 4 no reme
"OCHOBHBbIE KJIACCHI HEOPraHUYECKUX
coequHeHuin"

Paznea 3. [I3M u I[ICM. Ctpoenue atomoB. Xumn4eckasi cBsizb. OBP

[lepBbie NOMBITKY KIaCCUPUKATUU

73 XUMHUYECKUX HJIEMEHTOB ! bubmmorexa [JOK
https://m.edsoo.ru/00ad9ffa
[TonsiTHE O TPYIIIAX CXOIHBIX JIEMEHTOB

74 DeMeHTHI, KOTOphIE 00pa3ytoT aM(pOTepHBIE 1 bubmmoreka [JOK
OKCHJIbI U TUAPOKCHU/IBI https://m.edsoo.ru/00ada52¢c

75 [lepuoanueckuii 3akoH. OTKpbITHE 1 bubnuoreka [IOK
[Tepuonnueckoro 3akoHa https://m.edsoo.ru/00adas52c¢
KopoTtkonepuoanas u JUIMHHONEPUOIHAS

76 ¢dbopmel [Tepuonndeckoii cucTemMbl 1 bubnnorexa [JOK
xuMudeckux dyemenToB .. Menaeneena https://m.edsoo.ru/00ada342
[Iepuons! u rpynmsl
OCHOBHBIE CBEICHUSI O CTPOEHUHU aTOMOB

77 CocraB aTOMHBIX s11€p 1 bubnnoreka [JOK
N30TOmBI Kak pa3HOBUAHOCTH aTOMOB https://m.edsoo.ru/00ada6bbc
XUMHUYECKOTO dJIEMEHTa

73 DNEeKTPOHBI 1 bubnmoreka [JOK
DneKkTpoHHass OpOUTaIh https://m.edsoo.ru/00ada824
DHEpPreTUYEeCKue yPOBHU U TTOAYPOBHHU aTOMa;

79 s-, p-, d-opburtanu 1 bubnuotexa [JOK
DNeKTpOHHBIE KOHPUTYPAITUU U JIEKTPOHHO- https://m.edsoo.ru/00ada96e
rpadudeckue GopMyIibl aTOMOB
CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB

bubnunoreka LIOK
80 nepBbIX 20 XUMUYECKUX SJIEMEHTOB 1

[Tepuonuueckoit cucremsl .. Menaeneena

https://m.edsoo.ru/00adaab8
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3aKOHOMEPHOCTH U3MEHEHUS pajlyca aTOMOB
XUMHUYECKHUX 3JIEMEHTOB, METAJUINYECKUX U

bubnunoreka LIOK

81 .
HEMETAJUIMYECKUX CBOMCTB MO I'PYyNIiaM U https://m.edsoo.ru/00adac34
epuoiam
%) H3MeHeHne CBOMCTB COETMHEHUN XMMUYECKUX bubnuorexa [JOK
DJIEMEHTOB B IIEPUOAAX U IPyIIIax https://m.edsoo.ru/00adaab8
XapaKkTepuCcTUKa XMMUYECKOT0 3JIEMEHTA 10
. bubmuoreka [{OK
83 ero nojoxenuto B [lepuoanueckoii cucreme
https://m.edsoo.ru/00adaab9
J.1. MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa u
. bubnuoreka [{OK
84 [lepuonnueckoil cUCTEMbl XUMUYECKUX
https://m.edsoo.ru/00adae28
3JIEMEHTOB JJIs1 Pa3BUTHS HAYKU M MPAKTUKU
25 DNeKTPOOTPULIATETbHOCTh XUMHUECKUX bubmuoreka [JOK
3JIEMEHTOB https://m.edso0.ru/00adb076
bubmmoreka IIOK
86 KoBanentnast nonsipHas cBsi3b
https://m.edso00.ru/00adb076
KoBasienTHast HeMosipHas CBA3b.
87 DNEeKTPOHHBIE U CTPYKTYpPHBIE (hOPMYJIIbI bubmmorexa [TOK
P PYKTYP pMYy https://m.edsoo.ru/00adaab9
BEILIECTB
bubnuotexa [JOK
88 HNonnas cBs3b 1
https://m.edsoo.ru/00adae28
Kpucrannuueckre u amop¢HbIe BEIECTBA
89 Tunel KPUCTAIITUYECKUX PEIIETOK U UX
XapaKTEPUCTUKU
[TpuurHBI MHOTOOOpa3us BEIIECTB,
90 3aBUCUMOCTBH CBOMCTB BEILIECTB OT COCTAaBa U

CTPOCHUS
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bubnunorexa LIOK

91 CrerneHp OKHCIICHUS 1
https://m.eds00.ru/00adb076
bu6nmoreka [IOK
92 OKuUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1
https://m.eds00.ru/00adb076
93 XUMHUYECKHe IEMEHThI — OKUCIUTEIN U | E;I@?HOTeKa HOK
BOCCTAHOBHTEIN ps://m.edsoo.ru/7f41837¢
CocraBiieHHne ypaBHEHUHN OKHCIUTEIIBHO- bubnuoreka [IOK
94 BOCCTAaHOBUTEJIbHBIX PEAKIIUN, METO/] 1 https://m.edsoo.ru/7f41837¢
AJICKTPOHHOTO OajaHca
Bbruncnenus no ypaBHEHUSIM XUMHUYECKOMN Bbu6mmoteka [JOK
peaKIMu: KOJIMYeCTBa BEIIECTBa, 00bEMA, https://m.edsoo.ru/7f41837¢c
95 MAacChl [0 U3BECTHOMY KOJIMYECTBY BEIIIECTBA, 1
00BEMY, Macce peareHTOB WK MPOIYKTOB
peakuumn
Brruncnenus npocreiieil MoiaeKyaspHon bubnmnoreka HOK
96 (hopMyIIBI BEIIeCTBA MO U3BECTHBIM MacCOBBIM 1 https://m.edsoo.ru/7f41837¢
JIOJISIM AJIEMEHTOB
97-98 O06o06mmenne 1 cucTeMaTH3aIys 3HaHUI 1
99 KonTtpoJuabsnas pa6ora Ne S mo reme 1
"CrtpoeHue atoma. XuMu4eckas cBsizb'
100 Pe3epBHbIil ypok 1
101 PezepBHbIit ypok 1
102 Pe3epBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 kinace/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Akuronepuoe
obmectBo «M3aatenbeTBo «IIpocBemenner»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

Xumus. 8 knace. TexHonornueckue kapTel. MeToanueckoe nocodue AcaHona
JLN.

Mertoauueckoe nocodue 8-9 knacc ['apa H.H. Axmetos H.A.

Xumus. 8 knace. 3agaunuk. Ky3nenosa H.E., Jleskun A.H.

Xumus. 8 knacc. [IpoBepouHbie U KOHTPOJIbHBIE pa0OTHI. Y4eOHO-
METOAMYECKOE TocoOue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

https://urok.apkpro.ru/

https://resh.edu.ru

https://chem-oge.sdamgia.ru

https://scienceforyou.ru/

https://foxford.ru/wiki

http://www.xumuk.ru

http://www.virtulab.net.

https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/
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