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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XUMHHM OCHOBHOTO o00IIero oOpa3oBaHus (yriryOJ€HHBIH YpPOBEHB)
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOUM 00pazoBaTElbHOMN
porpamMmMbl  OCHOBHOTO 00miero oOpaszoBanwus, mpeacraBieHHbx B @I'OC OO0, c yderom
denepanpHON paboueit mporpaMMbl BOCTIUTAHHUS.

[Tporpamma 1o XMMuu pa3padoTaHa C HETbI0 OKA3aHUS METOAMYECKON MTOMOIIH YUUTEIIO
B CO31aHUU paboyel MporpaMMBbl 10 y4eOHOMY MTPEIMETY.

[IporpaMmma mo xuMHM [Ia€T MpEACTaBIEHUE O LENIX, O0IIeld cTparernu OOydeHHs,
BOCIIUTAaHUSI W Pa3BUTHS OOYyYAIOMIMXCS CPEACTBAMU Y4YEOHOTO TIpEeAMEeTa, OIpeeNseT
00s3aTeNbHOE IIPEIMETHOE COAEPIKAHUE, €r0 CTPYKTYPY IO pa3jeiaM U TeMaM, paclpeiecHue
Mo KjaccaM, pPEKOMEHIYyEeMYyI IIOCIEJI0BAaTEIbHOCTh H3YYEHHUS XUMHUU C  Y4YETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOro MpoIlecca, BO3PACTHBIX
oco0eHHocTel oOydaronuxcs. B mporpaMme mo XMMUM YYUTBHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeaMeTa B peain3alui TpeOOBaHMH K IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM H
IpeIMETHBIM pe3ylbTaTaM oO0yueHHs U B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENILHON 1eATEIbHOCTH 00yYarOIerocs o OCBOSHUIO y4eOHOTO COIepKaHus.

W3yueHne XMMUU Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS OPUEHTHPOBAHO Ha
OOMIEKYIbTYpHYIO ~ TOJATOTOBKY, HEOOXOAMMYIO ISl  BBIPAaOOTKM  MHPOBO33PEHUECKUX
OpPUEHTHUPOB, PAa3BUTHS HHTEUICKTYaJbHBIX CIHOCOOHOCTEH M HHTEPECOB OOy4aroluXcs, Ha
MPOJOHKeHHE 00yUeHHUs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

3HaHUEe XUMUH CIY)KUT OCHOBOW /I (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaAIOIIETOCs, €0
NPECTaBICHUN O MAaTEPHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTaBJICHUS O MPEBPAIICHUAX YHEPTUH U BEUIECTB B IPUPOJE, O MYTAX PEHICHUS INI00aTbHBIX
npobiieM  yCTOMYMBOIO  pa3BUTHsL ~ YEJIOBEYECTBA  —  CHIPbEBOM,  DHEPreTUYECKOM,
IPOJOBOJILCTBEHHON  MpoOjeM, MpoOieMbl  3KOJOTMYecKod  Oe30MacHOCTH, MpodieM
3/1paBOOXPaHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpbI JINYHOCTU 00YyUaroIuXcsl, UX 001el 1 pyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUSI H TBOPYECKUX CIIOCOOHOCTEH 00yJaromumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAKOMUT CO CIIEIU(PHUKON HAyYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI MTPEJICTABICHUHA O
€IMHCTBE MPUPOABI U YEJIOBEKa, SABJSETCSA KIIOYEBBIM ATANIOM B (POPMUPOBAHUU €CTECTBEHHO-
HAY4YHOH rpaMOTHOCTH O00YyYarOIuXCs;

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJIOTHYECKOE OOpa3oBaHHE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
npeaMeTa, KOTOPBIN SIBISIETCS MEAarOTHUeCKH aJalTHPOBAHHBIM OTPAXEHHUEM OIpPEIeIEHHOTO
JTarna pa3BUTHS XUMUH.

VYrny6néHHbI Kypc XMMUHM OCHOBHOTO 00IIlero o0pa3oBaHUsl OPUEHTUPOBAH Ha OCBOCHUE
00y4aroIKUMUCS CUCTEMBI MEPBOHAYANBHBIX MOHATHH XMMUH, OCHOB HEOPraHWYECKON XUMHH,



OCHOBOIOJIATAlONIUX MPEICTaBICHUA OOIe XUMHUM U OTAEIbHBIX 3HAYUMBIX TOHSATHUI
OPraHU4YEeCKON XUMHH.

CtpyKkTypa coaep:KaHHs MPOTPaMMBI MO0 XUMHH C(HOPMHUPOBAaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuto. CopepxaHue CKJIQAbIBACTCS U3 CHUCTEMbI MOHATHH O XMMHYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckoi peakuuud. OOe 3THU CUCTEMBbI
OpPTaHW30BaHBI MO MPHUHIIUITY MOCIEAOBATEILHOTO PA3BUTHS 3HAHHWI Ha OCHOBE TEOPETHYECKHX
MPEJICTABICHUIA PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

ITepunonnueckoro 3akona /.M. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YUEHUS O CTPOSHUHU aTOMa U XUMHUYIECKOU CBSI3H,

MPEJICTABICHUA 00 IEKTPOIIUTUICCKON TUCCOIIMAIINY BEIIECTB B PACTBOPAX;

0 XMMHUYECKOW KMHETUKE U TePMOJIUHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAHUN TIOJOKEHBl SMIUPHUYECKUA TMOJIyYEHHBIE (DAKTHI.
TeopeTnueckne 3HAHHS PA3BUBAIOTCS IOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JIPYrOMY U
o0ecreunBarOT 00yJaIOIUMCSI BOBMOKHOCTh OOBSCHATH U MTPOTHO3HPOBATH CBOMCTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO IPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue cofiepKaHus MPOrpaMMbl 110 XUMHU IIPOUCXOJIUT C UCTOIb30BAaHUEM 3HAHUN U3
paHee M3YYCHHBIX YUEOHBIX MPEAMETOB: OKPYKAIOIIUNA MUp, Ouosorus, Gu3nKa, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHS, UCTOPHSI.

[Iporpamma ocHoBHOro oOmmIEr0o o00pa3oBaHus MO XUMHUU (YrIyOJIEHHBIA YPOBEHB)
OpUEHTHUPOBaHA Ha cOXpaHEHUE (PYHIAMEHTAIBLHOTO XapakTepa o00pa3oBaHUs, CHEHUPUKU
ydgeOHOro TmpeaMera MW OO0CCIeYeHHE YCIEIIHOrOo OOydYeHHs Ha CISAYIONEeM YpPOBHE
oOpa3oBaHus. B mporpaMme MO XUMHUU pealU3yeTcsl pa3BUBAIONMAs W MPAKTUYCCKas
HAIpPaBIEHHOCTh 00y4YeHUs XuUMUH, nuddepeHnuanus o0ydeHus, BKIIOYaOMas ITpodUuiIbHyo
MOJATOTOBKY OOyYaromMXcs U MOCIEIYyIoIlee CaMOoONpeesieHne B BhIOOpe HampaBiIeHUs
0o0yudeHus B MpO(UIBHBIX KiIaccax.

VYrny6néHHoe M3y4eHHE XUMHUHU CIIOCOOCTBYET pealid3aluu 3a7ad mpodeccruoHambHOM
OpUEHTAIlMM M HaIpaBlIEHO HA TMPEIOCTABICHHE BO3MOXKHOCTH KaXXIOMY OOydaromeMycs
MPOSBUTH CBOW HHTEJUIEKTyallbHbIE M TBOPYECKHE CIOCOOHOCTH MpPU H3YYEHHH Y4eOHOTO
npeaMeTa, HEOOXOJUMbIEe JUIsi TIPOJOJDKEHUS oO0pa3oBaHUs U JaJIbHEHWIIEH TpymoBOH
JESTSIIbHOCTH.

[Tporpamma mo xumuu (yriayON€HHBIM YpOBEHb) MpeAHA3HAu€Ha IS HCIONb30BaHUS B
0o0pa3oBaTeNbHBIX  OpPraHU3alUAX, peATU3YIOIUX HOporpamMmbl  AUQQEpEeHIINPOBAHHOTO
(yrnyon€nHoro, mnpodUILHOTO) H3YYEHHMsS] OTICIBHBIX YUEOHBIX TMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

OO6pazoBarenbHble (YHKIIMU XUMHUU, U3y4aeMOil Ha YriyOJIeHHOM YpOBHE, pealn3yroTCs B
nporecce (GOPMUPOBAHUSA 3HAHMH OCHOB XMMHUYECKOH HAyKH Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, OOJIACTH MPAKTUICCKOW JIEATSIHHOCTH YeJIOBEKa W OJHOTO M3 KOMIIOHCHTOB
MHUpPOBOM KyNbTypbl. 3ajaua y4eOHOTrO mpeIMeTa COCTOMT B (OPMHPOBAHMH CHCTEMBI
XUMHUYECKHUX 3HAHUN — BaXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKHUX IMOJOKCHHIA,
JMOCTYIHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKd, B MPHUOOMICHUU K
HAyYHBIM METOJIaM ITO3HAHUS TPY U3yYECHUH BEIISCTB M XUMHYCCKHUX peakiuii, GopMHUpOBAaHUU
¥ Pa3BUTHH ITO3HABATEIHHBIX YMEHUH M CIIOCOOOB JICATEIHLHOCTH M WX NMPUMEHEHUU B y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOSHUH TPaBHI OE30MacHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.



[lenn w3yueHWs XHUMHUM OTpaXarOT HAINPABICHHOCTb OOY4YEHUS Ha pa3BUTUE U
CaMOpPa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ MHTEIIEKTA U 00N KyIbTYypHI.

N3ydyeHne XMMHUM HallpaBJIEHO HAa JOCTUKEHUE CIEAYIOLUX LIeei:

(GopMHpOBaHNE HMHTEIEKTYalbHO PA3BUTOM JMYHOCTH, FOTOBOM K CamMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PELIEHUH, CHOCOOHOW aJanTHpOBaThCA K
6BICTpO MCHAKOIINMCS YCIIOBHUAM KU3HU,

dbopMUPOBaHHE CUCTEMBl XUMHUYECKUX 3HAHWN KaK KOMIIOHEHTAa €CTECTBCHHO-HAyYHOU
KapTHHbl MUpPA, KaK OCHOBBI JUIsl MOHMMAHUS XMMHYECKOH CTOPOHBI SIBIEHUI OKpYXaroIlero
MHpa, OCBOEHUE S3bIKA HAYKH;

npuoOuieHrne o0yJarmuxcs K caMOCTOSTEIbHON MO3HABATEILHON M MCCIIEI0BATEIbCKOM
ACATCIIBHOCTH, K HAYYHbBIM MCTOJAaM I1IO3HAHUA, (bOpMI/IpOBaHI/Ie MOTHUBAllUKX W PA3BUTHUC
CHOCOOHOCTEH K H3YUYEHUIO XUMUM;

dopmupoBaHue o0mell (QyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHON IPaMOTHOCTH, B TOM
qucjiie YMGHI/If/'I OO0BICHITh U OLICHUBATL ABJICHHA OKPYXAOLICTO MHUPA, HUCIIOJIb3YyA 3HAHUA U
ONbIT, IOJYYEHHbIE IPU M3YYEHUH XUMHUHU, NPUMEHATh HUX IMpPH pElIeHUUu npodieM B
HOBCEHEBHOM KU3HU U TPYIOBOM 1€ATEIbHOCTH;

pa3BuUTHE y OOy4arolMXCsl MHTepeca K HU3YyYEHUI0 XUMHM U cdepam OesTelnbHOCTH,
CBSI3aHHBIM C XUMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPO(HIIsT U
HAIPaBJIEHHOCTHU JAJIbHEHIIEr0 00yUYeHUS;

OCO3HaHHE IEHHOCTH XMMHUYECKMX 3HAaHMH B JKM3HM 4YeJIOBEKa, IOBBIIICHUE YPOBHS
9KOJIOTUYECKOIN KyJIbTyphl, HENpUATHE JEHCTBUH, NMPUHOCIIIUX Bpel OKpYXawoLeH cpene u
370pOBBIO JIIOCH;

IpuoOpeTeHNe O0YyUarOUIMMUCS OIBbITa CaMOIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI), HEOOXOAMMBIX JJIsl pa3IMUYHBIX BUOB JAEATEIbHOCTH.

Ha yrny6nénnoe uzyuenue yueGHOro npeamMera «XuMus» oTBoauTcs no 136 yacos B 8 u
9 kimaccax (4 yaca B HefIeNr0), Bcero 272 daca 3a iBa roja o0ydeHus.



COJAEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

Xumusi — BaKHasE 00JIACTh €CTECTBO3HAHUSI M TMPAKTUYECKOM ACSTEIHHOCTU YEJIOBEKA.
[lpenmer xumun. Pomp XxumuM B KM3HM u4enoBeka. Kparkue cBeleHus 00 HMCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHUS XUMHMH. XUMHS B cUCTeMe HayK. Tena u BemecrBa. dusnyeckue u
XMMUYECKHE CBOMCTBA BEILIECTB. Arperarble COCTOSIHUSA BellecTB. [loHsATHE 0 TeOpeTHYeCKuX u
AMIIMPUYECKUX METOJAax IIO3HAaHUS B €CTECTBEHHBIX Haykax. lIpencrtaBieHuss o0 HaydyHOM
MO3HAHUK HA SMITUPUIECKOM YPOBHE: HAOIIOICHUE, U3MEPECHHE, SKCIIEPUMEHT, MOICTTUPOBaHNE,
BblunciieHue. [lpencraBineHns O HaydyHOM IIO3HAHMM HAa TEOPETMYECKOM YPOBHE: Hay4dHbIE
dakThl, mpobiieMa, TUIIOTe3a, TEOPHUs, 3aKOH.

A3p1k xumud. VICTOYHUKY XUMHYECKOW HH(pOpMaIHH.

[TorsiTie 0 Meromax pabOTBI ¢ XUMHUYECKUMHU BemecTBamMu. OO0OpyIOBaHHE MIKOIHHOU
xumMuueckor naboparopuu. [IpaBuna 6e30macHOro oOpamieHus ¢ BeleCTBaMU U JIabopaTOPHBIM
o0opynoBaHuEM.

Uucrteie BemecTBa M cMecH. lIpupoaHbIe CMeCH: BO3IYyX, MPHUPOIHBIN Ta3, HEQTh,
MPUPOAHBIE BOJIbI, TOPHBIE MOPOALI U MHHEpaybl. [IOHATHE O TOMOTE€HHBIX M T€TEPOr€HHBIX
cmecsx. CrocoOsl pa3aenenus cmeceil. O4rcTka BelecTs.

BemectBa M XUMUYECKHME pPEAKUUU. ATOMBI U MOJIEKYJIbl. XHWMHUYECKHE 3JIEMEHTHI.
CuUMBOJIBI XUMHYECKUX 3JeMEHTOB. [IpocThie U ciokHBIE BemiecTBa. MeTaJibl U HEMETaJUIbI.
BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OmpeleneHne BaJeHTHOCTH DSJIEMEHTOB M0  Qopmyiaam
OWMHApHBIX COEAMHEHUN W cocTaBiieHHe (GOopMyn OWMHAPHBIX COEAMHEHUW 10 BAJIEHTHOCTH
aneMeHToB. OTHOCUTENbHAsA aroMHasi Macca. OTHOCUTENIbHAs MOJIEKYJIsipHas macca. MaccoBast
JIOJISl XUMHYECKOT0 dJIeMeHTa B coequHeHnn. Haxoxaenne nmpocreiiiieil hopMyIbl BEIIecTBa 1Mo
MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
yuciaa CTPYKTYPHBIX €IWHHI] BemlecTBa. PacdeTsl mo ¢opMmynaM XUMHUYECKHX COCTUHEHUM.
MonspHasg macca cmecH BemecTB. MosbHas J0JIs1 XMMUYECKOrO JJIEMEHTAa B COEAUHEHHH.
Haxoxnenue mpocrteiimieii GopMyIibl BelIeCTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Du3nyecKue U XMMHUYECKUE SIBIICHUS. XUMHUYECKas PEeakius M €€ MPU3HAKHU. Y CIOBUS
MPOTEKAHUSI XUMUYECKUX PEaKIMid. 3aKOH COXPaHEHHUSI MacChl BENIECTB. ATOMHO-MOJICKYJIsSpHast
teopusi. JKuzHp u gnearensHocth M.B. JlomoHocoBa. XuMmuueckue ypaBHEHHs. Tumbl
XUMHYECKHX peakuuid (COeOWHEHUs, pa3loKeHHs, 3aMelleHus, oOmeHa). PacueTsl 1o
XAMHYECKUM YPaBHEHUSIM.

DKCMEPUMEHTAIBHOE U3YYCHUE BEIIECTB U ABJICHUM. 3HAKOMCTBO C XUMHUYECKOW MOCYO0M,
C TmpaBwiamMu paboTel B Jaboparopud U TpHeMaMH OOpaiieHus ¢ J1abopaTOpHBIM
obopynoBanueM. M3ydyenwe u omnucanue (HU3MUECKUX CBOUCTB 00pa3lloOB HEOPTaHHMUYECKUX
BEIIECTB — METAJIJIOB U HeMeTaioB. Habmronenne pusndeckux (IuiaBieHue BOCcKa, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUTIEHWE W KOHJICHCAIIUS BOJIbI) M XUMHUYECKUX (TOPEHUE CBEUH,
MPOKATMBaHWE METHOW TPOBOJIOKH, B3aUMOJICHCTBUE COJABI WM MeJla C COJITHOH KHUCIOTOMN)
apreHuil. O3HakomiieHHe ¢ oOpaslamMu BellecTB KoinudecTBoM | wmonb. HaGmrogenwe u
OTMCaHUe MMPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIi (pa3ioKeHHe caxapa, B3auMOICHCTBIE



CEepPHOM KHCIOTHI C XJIOPHAOM Oapus, MojdydyeHHue W pasiokenue ruapokcuna menu (Il) mpum
HarpeBaHUM, B3aHMMOJAEHCTBHE Xene3a ¢ pactBopoM conu Mmenu (). Msydenue crmoco6oB
pasieneHus cMmecei (C TOMOIIbI0 MarHuTa, (OUILTPOBAaHUE, BBIIAPUBAHHUE, JIUCTUIUIAIINS,
xpomatorpadusi), MpoBeleHue OUYUCTKU MOBapeHHOU conu. HabmroneHrne U onucaHue OIBITOB,
WUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUsI MaCChI.

BazkHeiinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3oB. CocraB Bo3ayxa. 3akoH ABOraapo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpepeneHUE OTHOCUTEIBHOMN
MOJICKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO W3BECTHOW OTHOCUTENIBHON IJIOTHOCTH.
OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIIMIX.

Kucnopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue Kuciopoja B IPUPOJE,
buznyeckue U XMMHUYECKUEe CBOICTBA (peakluy ropeHus u okucienus). [Iporeccol okucienus B
xuBoil mpupoge. Oxcunpl. Ilpumenenue kuciopona. CrocoObl HOMyYeHHUS KUCIOpPOJa B
naboparopun U mnpomblinuieHHOcTU. [loHsATne o kartanmuzarope. KpyroBopor kuciopona B
npupoze. O30H — ajutoTporHas MoAuduKanus Kuciaopoaa. O30HOBBIN CIIOM, €ro 3HAYCHHUE IS
JKUBBIX OpraHu3MoB. Pa3pyiienue 030HOBOro ciosl.

TemnoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTepMUYECKHe peakuuu. TormuBo. Mcmonp3oBaHue yrisi ¥ MeTaHa B KadeCTBE TOILIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBOM 3¢ dexre.

Bomopon — »snemMeHT M mnpoctoe BemiecTBO. HaxoxzaeHue Bomopoaa B HPUPOIE,
dbuznyecKkue U XUMUYECKHE CBOICTBA, MPUMEHEHUE, CIOCcOObI nmonydyeHus. [lonarue o kucmorax
u coisix. Micnonp3oBaHue BOJIOpO/Aa B KAU€CTBE TOILIMBA.

Bopna. ®usnueckue cBoiictBa BoAbl. Bonga xak pactsopureins. PactBopsl. HacelmeHHble 1
HEHACBIIIEHHbIE PacTBOpbl. PacTBopumocTh BemiecTB B Boae. DakTopbl, BIMSIOLIME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemiecTB. CrnocoObl BBIPAKEHUS KOHIEHTPALUU
pacTBOpPOB: MaccoBasi JI0JII PACTBOPEHHOIO BEILIECTBA, MOJISIpHAs KOHIEHTpaius. Poub
pacTBOPOB B MPHUPOJIE U B )KU3HU YEJIOBEKA.

Xumuyeckue cBoiicTBa BoAbl. [loHsiTue 00 ocHoBaHusx. [loHsTHEe 00 WHIMKaTOpax.
Kpyrosopot Boasl B npupoje. 3arps3HeHrne TpupoAHbIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX
BOJI.

Knaccudukanuss neopranmyeckux coeauHeHnid. Oxcuapl. Kriaccudukamus OKCHIOB:
coneoOpa3ywomue  (OCHOBHBIE,  KHUCJIOTHBbIe, amQOTepHBIE) U  HecoleoOpa3yrolue.
MexayHapoiHass HOMEHKJIAaTypa OKCHAOB. TpHUBUaiIbHblE Ha3BaHUS OKCUIOB. Dusmueckue u
XapaKTepHbIE XWMUYECKHE CBOMCTBAa OKCHIOB (B3aMMOJICHCTBHE C BOJOM, C KHUCJIOTaMU U
OCHOBaHUSIMH, C APYrUMH okcuaamu). [TonyueHne okcuaoB.

[loHsiTHE O TMAPOKCHUIIAX — OCHOBAHMUSAX M KHUCIOPOACOJEpKAIIUX KHUCIOoTax. Kuciorsl.
Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa W TPUBHAIbHBIC Ha3BaHUS KHCIOT.
dusndeckue U XUMHUYECKHE CBOMCTBA KHCIOT (B3aMMOJIEUCTBHE C METAJNIaMH, C OKCHUIaAMHU
METaJIJIOB, OCHOBaHUSAMH U cosisiMu). Psan aktuBHoctu metauioB H.H. bekeroma. Ilonyuenue
KUCIIOT. KuciaoTsl B mpupoje, NpUMEHEHHE BaXKHEHIIINX KUCIIOT.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: IIENOYM K HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHasi HOMEHKJIATypa OCHOBaHUMW. TpuBHalIbHbIE Ha3BaHUs OCHOBaHUWU. Illemoun, nx
CBOMCTBa (B3aMMOJICCTBHE C KHUCIOTHBIMH OKCHJIAMH, KHUCIOTaMH WU COJISIMH) U CIOCOOBI
nonyueHusi. HepacTBopuMble OCHOBaHUS, MX CBOHCTBa (B3aUMOJCHUCTBHE C KHUCIOTaMH) U
criocoOb! monydenus. AmdorepHocTs. [lonsiTHe 00 amQoTepHBIX THIpPOKCHIAX (Ha TpUMepe



THJIPOKCUIOB IIMHKA M aJIIOMHMHHUA): XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C KUCIOTAMU U
1IeJI04aMu ) U MOJTy4YeHHUE.

Conu (cpeanue, KUCIblE, OCHOBHBIE, JIBOMHBIE). MexnyHapoaHas HOMEHKJIATypa COJIEH.
TpuBuanpHble Ha3BaHMs coned. PU3NYECKUE U XapAKTEPHBIE XUMUYECKUE CBOMCTBA HAa IIPUMEPE
cpennux coneit. [Tonyyenue cosen.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMHU HEOPraHUYECKUX COCTUHEHUM.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONPECIICHUE COAEPKAHUA KACIOPOJa B BO3/1yX€E;

HOJIy4eHue, coOupaHue, pacro3HaBaHUe U U3y4eHHUE CBOMCTB KHCIOPO/a;

HAOJII0JIEHUE B3aMMOJEHCTBUS BELIECTB C KUCIOPOJOM M YCJIOBHH BO3HUKHOBEHHS H
IIPEKPALLEHUS TOPEHUS;

O3HaKOMJIEHHE ¢ 00Opa3ljaMy OKCHJIOB U ONMCAHHUE UX CBOWCTB;

HOJIy4eHue, coOupanue, paclo3HaBaHUe U U3y4eHUEe CBOMCTB BOAOPOAa (TOpeHHe);

B3auMo/ieiicTBre Boopoa ¢ okcuaom meau (11);

UCCIIEIOBAaHNE 0COOCHHOCTEH PAacTBOPEHUS BEIIECTB C PA3IMIHON PACTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIIEHHON MacCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEICIIEHHON MOJISPHON KOHILIEHTpalMed pacTBOPEHHOIO
BEIIECTBA;

B3aMMOJICHCTBHE BOJbI C METAJUIAMU (HATPUEM U KaJIbLIUEM);

OIpEEIIEHUE PACTBOPOB KUCJIOT U IIEI0YEH ¢ TOMOLIbIO0 HHAUKATOPOB;

uccieioBaHue 00pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

u3zydyeHue B3aumojeiictBus okcuna meau (ll) ¢ pacTtBopoM cepHON KHUCIOTHI, KHCIOT C
METaJUIAMM, PEaKIINi HEUTpaAIU3aluy;

IIOJIyUEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTajla IPYI'MM U3
pacTBoOpa cony;

B3aMMOJICICTBHE THAPOKCUAA IMHKA C PACTBOPAMHU KHUCIIOT U IIEJI0YeH;

pelIeHre SKCIEePUMEHTAJIbHBIX 3a7ady Mo TeMe «OCHOBHBIE KJIacChl HEOPTaHWYECKUX
COCIMHEHUI».

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumudeckux siementos JI. M.
MemnpeieeBa

Crpoenue aToMOB. XuMHUecKasi CBA3b. OKUCINUTENbHO-BOCCTAHOBUTENIbHbBIE PEAKLINU.

[lepBble MOMBITKM KJIAcCU(PUKAMKM XUMHUYECKUX 3jeMeHToB. IloHsTHe o rpynmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJOYHBIX M IIEJTOYHO3EMENbHBIX METalllax, rajoreHax,
MHEPTHBIX (OJIarOPOJHBIX) razax. OJIEMEHTbI, KOTOpble O00pa3yloT aM(OTEepHbIE OKCHABI U
TUIPOKCHU/IBI.

[Tepuognuecknii 3akoH. OtkpeiTne Ilepmonnueckoro 3akoHa. Ilepumonmdeckas cucrema
xumuyeckux sneMeHToB JI. . MenneneeBa. KopoTkonepuoanas u JUIMHHONIEpUOIHAS (POPMBI
tabmuiel «l[lepuonnueckas cucrtema xumudeckux snemeHToB JI. Y. MenneneeBa». [lepuonst u
rpynnsl (A- u b-rpymnrsr).

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oromsl. PagnoakTHBHOCTh. DNEKTPOHBI.
DJNeKTpoHHAs OpOMTAllb. DHEPreTHYeCKUe YPOBHU W IMOIYpPOBHH aroma: S-, pP-, d-opOurtamy.
ONeKTpOHHbIE KOH(MUTYpallu W 3JIEKTpOHHO-Tpaduueckue (opmynsl aTtoMoB. Puznueckuit
CMBICJ MOPSIIKOBOIO HOMEpa, HOMEepa Mepuoja U Ipymmbl dieMeHTa. CTpoeHue 3JIeKTPOHHBIX
oOonouek aroMoB mepBbIx 20 XuMmuueckux nsnemMeHTOB [lepuoanueckoit cucremsr [I. U.
MenzeneeBa: pacnpeleieHUe JJIEKTPOHOB IO JHEPreTUYECKUM YpPOBHSAM, IOIYPOBHSAM U
opouTtansam. @usndeckuii cMpica [leproanueckoro 3akoHa.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB IO Tpynnam u nepuojaM. M3MeHeHrne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMHYECKUX 3JIEMEHTOB B IMEPUOAAX W Tpynmnax. XapaKTepUCTUKA XHUMHYECKOTO
3JI€MEHTA 10 ero nojoxeHuto B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4eHbll U IpayKJaHUH.

DNEeKTPOOTPULIATEILHOCTh ~ XUMHUUYECKHX  DJIEMEHTOB. XHMHYECKas CBs3b. Bujuel
XMMUYECKOM CBSA3U: KOBAJECHTHAs MOJISIpHAs CBsA3b, KOBAJCHTHAs HEINOJSpHas CBSA3b, MOHHAs
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON U MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHbIE
dbopmyiiel BemecTB. KaTHOHBI M aHUOHBI.

Kpucramnmdeckne u amopgHbie BemecTBa. THIBI KPUCTAUITMYECKUX PEIICTOK: MOHHAS,
aTOMHas1, MOJIEKYJISIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucinenus. OrmnpeneneHue CTENEHEH OKHUCICHUST aTOMOB B OMHApHBIX
coemuHeHUsIX. OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKuciaeHus U
BocCcTaHOBJIEHUs. Okucnutrenu © BoccTaHoBUTeNU. (CoOCTaBICHHE YPAaBHEHMM TMPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl U pacCTaHOBKA B HUX KO3 (UIHMEHTOB METOJIOM
3JIEKTPOHHOTO OanaHca.

DKCIEepUMEHTAIBHOE U3yUEHHE BEIIECTB U SBJICHUM:

03HAaKOMJIEHHE C 00pa3liaMi METaJlJIOB U HEMETAILJIOB;

MOJICJINPOBAHUE CTPOEHHUSI MOJIEKYJ MPU MOMOIIM PUCYHKOB, MOJENEH, 3JEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYII;

MIPOBE/ICHUE OIBITOB, HILTIOCTPUPYIOMIMX MPUMEPhl OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiny pa3ioKeHUs!, COCTUHECHHUS).

MexnpeaMeTHbie CBSI3H

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
4yepe3 UCTOIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATUM, IPUHSITHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mue ecTecTBEHHO-HAY4YHbIE TMOHATHUSA: sSBIEHUE (IIPOLlecCc), HAyYHBIH (akT, rumoresa,
TEopHsl, 3aKOH, aHAJINU3, CUHTE3, KJacCu(UKaLUs, TEPUOINIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOJETb.

®dusnka: SBICHUS TPUPOABI, (PU3NUYECKHE SBIEHHUSA, BEIIECTBO, TeN0, (U3HMUECKUE
BEJIMUMHBI, €IUHUIBI HU3MepeHusi, o0BhEM, Macca, arperatHble COCTOSIHHE BEIECTBa, aToM,
ANIEKTPOH, NPOTOH, HEUTPOH, HOH, MOJEKYyJla, CTPOCHHE Tra30B, >XUAKOCTEH M TBEPIBIX
(KpUCTAIUTUYECKUX ) TEJI, DIEKTPUIECKUHN 3apsiJl, KOJIMUYECTBO TEIUIOTHI.

buonorus: Ouocdepa, porocunTes, npoieccsl 0OMEHa BEIIECTB.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

Texnomorusi:  TexHocdepa, TPOUZBOACTBO, XUMHUUYECKHE  TEXHOJIOTHH,  CBIPbE,
KOHCTPYKITMOHHBIC MaTepUAIbI.

9 KJIACC

BewecTBo M XMMHYECKas peakuust

[ToBTOpenue u yriyOneHHe 3HAHUM OCHOBHBIX pa3zenoB Kypca 8 kiacca. CtpoeHue
atoMoB. CBOICTBa aTOMOB XHMHYECKHX JJIEMEHTOB, MX KOJIMYECTBEHHBIE U KadeCTBEHHBIE
XapaKTEPUCTUKH (paguyc, ANEKTPOOTPULATENBHOCT, SHEPTHUst MOHU3ALUN).



[TocnenoBaTenbHOCTh 3alONHEHUS D3JEKTPOHHBIX OpOUTalel aTOMOB MajblX IEPUOIOB.
OcCOOeHHOCTH  3allOJIHEHHsI  DJICKTPOHHBIX  opOuTaneil  aroMoB  OOJNBIIMX  TEPUOJIOB.
Ilepnonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB B CBETE IIPEJICTABICHUM O CTPOCHUHU aTOMa.
CreneHb OKHCIEHUS U BaJ€HTHOCTb. lIpencraBiieHne 0 nmepuoanveckoil 3aBUCUMOCTH CBOMCTB
XUMHYECKHX  DJIEMEHTOB  (3JIEKTPOOTPULIATENBHOCTh,  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U TMIPOKCUIOB) OT CTPOEHMSI aToMa.

Crpoenue BeuecTBa. BemiectBa B TBEpAOM, )KMJKOM U ra3000pa3HOM COCTOSHUU. Buipbl
XUMHUYECKON CBSI3U: MOHHAs, KOBaJEHTHAas (HEMOoJsipHas, MOJisipHasi); OOMEHHBI W JIOHOPHO-
AKLIETITOPHBIM MeXaHU3M 00pa30BaHUs KOBAJICHTHON CBSI3H.

MexxMOoNeKyIIpHbIe B3auUMOJICUCTBHS (BOJOpPOJHAsl CBsA3b, CWiIbl Ban-nep-Baanbca).
THUIbl KPUCTAIUNIMYECKUX PEIIETOK — aTOMHAas, WOHHAs, METAJUIMYECKas, MOJIEKYJIApHas — H
OCOOCHHOCTH HX CTPOEHHs. 3aBUCHUMOCTb CBOMCTB BeEIIECTBa OT THIA KPUCTAJUITMYECKOM
PELIETKN U BUJIa XUMUYECKOH CBSI3H.

OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKaHUs XUMHUYECKuX peakuuil. Kiaccupukanms
XUMHUYECKMX PEAKIUM 10 pas3nyHbIM IpHU3HaKaM (10 4YMCIy U COCTaBy Yy4YacTBYIOIIUX B
pEaKIuu BEIIECTB, MO TEMJI0BOMY 3(DQeKTy, Mo U3MEHEHUIO CTENeHEW OKUCICHHUS XUMUYECKHX
9JIEMEHTOB, 1O O0paTUMOCTH, MO YYaCTHIO KaTallu3aTropa, IO arperaTHoMy COCTOSHUIO
pearupyromux BeuecTB).

DneMEHTbl XMMUYECKON TEPMOAMHAMMKHU. DHEpreTuka XMMUUecKux peakuuil. TeroBoit
3¢ ekt xumuueckod peakuuu. DK30- U DHIOTEPMHUYECKHE PEaKIHMH, TEPMOXHUMHUYECKUE
ypaBHeHus. 3aKoH ['ecca u ero cineAcTBus. Beruncinenus no TepMOXUMHUYECKUM YPABHEHUSIM.

[TonsiTie O CKOPOCTM XHUMHYECKOW peakuuu. 3akoH jAeicTByrommx Mmacc. dakTopsl,
BIIMSIIOLIME HAa CKOPOCTb XMMHUYECKOW peakiuu. DHeprus akruBauuu. lloHsrue o karamuse.
®depmenTsl. UHTHOUTOPHI.

[TonsiTue 00 0OpaTUMBIX U HEOOPAaTUMBIX XUMHUYECKHX peakuusix. llonarue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Ilarense. VYcaoBUS CMEIMIEHHS XUMHUYECKOIO
paBHOBecHs. PaKTOPBI, BIMSIOLIIME HA COCTOSTHUE XUMHUYECKOro paBHoBecusl. [Iporao3upoBanue
BO3MO>KHOCTH IIPOTEKAHHUS XMMHYECKHUX IPEBPAILEHUN B PA3JIUYHBIX YCIOBHSIX Ha OCHOBE
npecTaBiIeHU 00 U3YyYEHHBIX 3JIEMEHTaX XUMUYECKON KUHETUKU M TEPMOIUHAMUKH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBAa XMMHUYECKHX JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKUCJIEHUS. BaKHbIE OKUCIUTENN U
BocctaHoBuTenu. Ilepmanranar kamus  (xapakrepuctuka). CocraBieHue  ypaBHEHHUH
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN C HCIOJB30BAHUEM METOJA DJIEKTPOHHOTO
OanaHca.

ONeKTpoIUTHUYECKas JAHCCOoIMalys. XUMHUYECKHE pEeakIUuu B pacTBopax. Teopus
ANIEKTPOIMTUYECKOH uccoruanuu. PactBopenue kak ¢pu3nko-xumuueckuii npouecc. [lonstue o
rupaTax M KpUCTAJUIOTHApAaTax. OJEKTPOJUTBI M HEDJIEKTPOIUTHL. KaThoHBI, aHNOHBI.
MexaHn3M IUCCOLMAlMU BEIIECTB C PA3IMYHBIM BUJIOM XUMUYECKOU cBsi3u. CUIlbHBIE U cabble
aneKTpoauThl. CTeneHp AUcconMalui, KOHCTaHTa aucconnanuy. MIoHHOe npon3BeeHue BOMBI.
Bonoponnsiii nokazarens. MTHAMKATOPBI. DIEKTPOIUTHYECKAs JUCCOLMALUS KHCIOT, OCHOBAHUMN
U COJIEH.

Peakiun woHHOro oOMeHa. VYCIIOBUS TPOTEKaHWs] pEaKIuii HOHHOTO OOMeHa.
MonekynspHble, MOJIHbIE U COKpAllleHHble MOHHBIE ypaBHEeHHs peakuui. CBOHCTBa KHCIOT,
OCHOBaHMH U coJieil B CBeTe MpeACTaBICHUNH 00 3IEKTPOIUTUYECKON JAHCCOLMAIIH.
KauecTBeHHBIE peaKIIMM Ha HOHBI.



I'maponus coneil. MoHHBIE ypaBHEHMSI THUAPOJM3a COJIEH. XapakTep Cpeabl B BOJIHBIX
pacTBOpax COJICH.

OKCHEpUMEHTAIIbHOE HW3YyYEHUE BELIECTB M SBICHUN: O3HAKOMJIEHHE C MOJACISAMU
KPUCTAITMYECKUX PEUIETOK HEOPraHUYECKUX BEILIECTB — METAUIOB M HeMeTalsioB (Tpaduta u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpHUIa HATPHs);

MCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKON peakuy OT BO3JEHCTBUS Pa3IMUHBIX
(baxTopoB;

OTIBITHI, WILTIOCTPUPYIOIIHE 00PAaTUMOCTh XUMUYECKUX PEaKIuil;

HCCJIEIOBAHUE JJIEKTPONPOBOJAHOCTH PAcTBOPOB, IIpoliecca JAUCCOLMAIIMM  KHCIOT,
IIEI0YEH B COJICH;

IIPOBEJCHUE OINBITOB, WUIIOCTPUPYIOIIMX MPU3HAKU IPOTEKAHUS PEAKLUN HOHHOIO
obmeHa (0Opa3oBaHUE OcajiKa, BBIJICJICHUE Ta3a, 00pa30BaHKE BOJIbI);

IPUMEHEHHE HHANKATOPOB (JIakMyca, MeTUIopanka u ¢peHondranenna) ais onpeaeseHus
XapakTepa Cpelibl B pacTBOpax KUCJIOT, OCHOBAaHUM U COJIEH;

IIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOLIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu pa3ioKeHus, COSTUHEHS);

pacro3HaBaHHe HEOPTaHMYECKHUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIUi Ha UOHBL;

pelIeHHEe 3KCHEPUMEHTAIbHBIX 3a7ad Mo TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakuuny, «'uaponns conen», « IAEKTPOIUTUYECKAS JUCCOLTUALIUS.

HemeTa/uibl 4 MX cOeJUHEHUS

OO6mas xapaktepuctuka HeMmeTanioB. OCOOEHHOCTH CTPOCHHS aTOMOB XHUMHUYECKHX
AJIEMEHTOB, MPOCTBIX BEIIECTB, aLIOTpomnus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA
HeMmeTa/10B. CpaBHUTENbHAS XapaKTEPUCTHKA COEAMHEHUN HEMETAIIIIOB.

OO6mass xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIC
crenenn okucieHus. CTpoeHwe M (pu3HUecKue CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOEHCTBHE C MeTajulaM{, HEeMeTalllaMu,
BOJIOH, Imienouyamu). XisopoBojpopoa. ComsiHas KHCIOTAa, XMMHYECKHE CBOWCTBA, MOJyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOJOPO/Ia HAa OPTaHM3M 4YeJloBeKa. BaxkHelme Xaopuasl
Y X HaxoxJaeHue B npupoje. [lonsaTue o kucaopoaconepkanmx KMCI0Tax Xjaopa U UX COJISIX.

VVIA-rpynmnel. OcoO€HHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHMS.
Crpoenue u (usnueckue CBOMCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA M CEpbl. AJUIOTPOIHBIE
MOIUGUKAIMM  KUCIOpOoAa M cepbl. XHUMHUYECKHE CBOMCTBA cepbl (B3aMMOJEHCTBHE C
HEMeTallJIaMM, METajUlaMH, KOHLEHTPHUPOBAaHHBIMH Qa30THOM M  CEpHOM  KHCIOTaMM).
CepoBogopona, crpoeHHe, (GU3HUECKHE U  XUMHUYECKHME CBOWCTBA  (KUCJIOTHBIE U
BOCCTAaHOBUTENbHbIE CBOMCTBA). OKCUIBI Cepbl KaK MPEIACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepaucras kuciota u ee conu. CepHast KUCIIOTa, (pU3MUECKUE U XMMHYECKHe CBOWCTBa (001mue
KaK IMpeJCTaBUTENs Kiacca KUCIOT U cnenuduueckue). Coiau cepHOM KUCIOTHI. XHUMHUYECKUE
peakiuu, JieXallue B OCHOBE NPOMBIIUIEHHOTO CHOc00a IOJIy4eHUS CEPHOM KHUCIOTHI.
[IpencraBieHuss 0 XUMHUYECKOM MPOU3BOJICTBE U CBSI3aHHBIX ¢ HUM mpodeccusix. [Ipumenenue
CepHOW KHUCIOTH U cylbdarToB. KauecTBeHHbIE peakluu Ha CylIbQHUT-, CyIbPUI- U CyTabdat-
aHuoHbl. HaxoxneHuwe cepbl M €€ COEIMHEHUN B Ipupoje. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Karollel cpesibl COETUHEHUSIMU Cephl (KUCIOTHBIE T0K/IU, 3arpsI3HEHHE BO3/1yXa), CIIOCOObI
€ro NpeaoTBPAIICHHUS.

Obmas xapakrepuctuka 3yeMeHToB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTENIEHU OKHCIICHMSL.



A30T, pacmpocTpaHeHHe B Impupoie, (¢GU3NYECKMe U XUMHUYECKHEe CBOICTBa
(B3auMOJEHCTBHE C METajyIaMH, BOJOPOJOM, KHCIOpoJaoM). KpyroBopor aszora B mpupo/e.
AMMHaK, ero (pu3nuecKkue ¥ XUMHUECKUE CBOMCTBA (OKHCIICHHE, OCHOBHBIE CBOWCTBA BOJHOTO
pacTtBopa), IpUMEHEHUE M TOJlyueHHuEe B JabOpaTopuu U NPOMBINUIEHHOCTH. MoH amMoHus,
JIOHOPHO-aKUENTOPHBIA MexaHu3M ero oOpazoBanus. Coiau aMMoOHUS, UX (u3MUeckue u
XMMHUYECKHE CBOWMCTBA (pa3loKeHHWE H B3aMMOJEHCTBHE CO MIENOYaMM), TNPUMEHEHHE.
KauectBennas peaxuus Ha nonsl ammonusi. Oxcunst azota (I, I, 1, 1V, V). A3oTtucras kucnora.
A30THasi KHCIIOTa, €€ TMOolydyeHue, (usmueckne M XHUMHUYECKHE CBOiicTBa (00miue Kak
MpEJICTaBUTEN Kilacca KHCIOT M crneuuduueckue), mnpuMeHeHue. XHUMHUYECKHUE peakiuu,
JeKallie B OCHOBE IMOJIyYEHHsI a30THOM KHUCIIOTHI B MPOMBIIUICHHOCTH. HUTpaThl U HUTPHUTHI.
KadyecTBeHHBIE peakMM Ha HUTpPAT- W HUTPUT-aHHOHBL. XHMMHUYECKOE 3arpsi3HEHHE
OKpYXKarollel cpeiibl COEAMHEHUSAMHU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3yXa, OYBBI U
BOJIOEMOB).

®ochop, ammorpomuble Moaudukanuu ¢docdopa (Oenmprii W KpacHbId  docdop),
¢u3nueckue W XUMHYECKHE CBOMCTBAa (B3aMMOJEHCTBHE C METAUIAMH, KHCIIOPOJIOM,
raJjoreHamMu, KOHIIEHTPUPOBAHHBIMU a30THOW U cepHOM kucimoramu). Oxcunsl pochopa (111, V),
docdopnas kucnora, puznyecKue 1 XUMUUYECKUE CBOMCTBA, MosydeHre. KauecTBeHHas peakuus
Ha (ochat-uonsl. [Ipencrasnenus o ranorenuaax docdopa (I, V).

[TonsTHE O MUHEPATBHBIX YIOOpEeHUsAX. A30THBIE, (POCPOpHBIE, KOMIUIEKCHBIE yI0OpEHUSI.
XUMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEeH Cpe/ibl COeIMHEHUsIMU a30Ta u docdopa.

OO6mas xapaktepuctuka 31neMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUSI.

VYraepon, amorponHsie Moaudukanuu (rpadut, anmas, pymiepen, rpadeH, HAHOTPYOKH),
dbusznyecKkue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C MeETaJIaMH,
HEMeTaJIaMH, KOHIICHTPUPOBAHHBIMH a30THOU M cepHOM kucioTamu). [lonstue 06 agcopOuuu.
Kpyrosopot yranepona B npupone. OKCuabl yriiepoaa, ux Gu3ndeckue 1 XMMUYeCKHe CBOMCTBA,
JeiCTBUE HAa >KMBBIE OPTaHU3MBI, IOJYYCHHE W TPUMEHEHHE. OKOJIOTHYECKHE MPOOJIEMBI
aTMocdepsl, cBsizaHHble ¢ okcujaoM yriepoaa (IV). VYronpHas kucinora u ee CoiaM, HUX
¢usmyeckue W XMMUYECKME CBOIcTBa, TmojydeHHe U  npuMeHeHue. KapOoHartsl,
rupokapOoHarThl, uX cBoicTBa. KauecTBeHHas peakuus Ha kapOoOHaT-wOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIHE, TIPOMBIIIJICHHOCTH M CEIBCKOM XO3SHCTBE.

[TepBoHayanbHble MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEJAMHEHUSX yriepoja:
yIJI€BOAOPOABI (MeTaH, 3TaH, STWIIEH, AaleTUJIeH), ATAaHOJ, TJIMLEPUH, YKCYCHas KHUCIOTA.
[IpupoaHble WCTOYHHWKH YIIEBOAOPOAOB (Yroyib, TPUPOAHBIA Ta3, HEPTh), MPOIYKTHl HX
nepepadOTKH, WX pOib B OBITY M TNPOMBIIUICHHOCTH. [lOHSITHE O OWMOJNOTHYECKH BasKHBIX
OpPraHMYECKHUX BEIIECTBaX — JKUpPaxX, OeJIKax, YriaeBoJax — M HMX POJIM B JKM3HM 4YellOBEKa.
EnuHCTBO OpraHn4ecKux U HEOPraHMYECKUX COSAMHEHHH.

Kpemunii, ero ¢usmdeckne U XWMHUYECKHE CBOMCTBA (B3aMMOJICMCTBHE C MeETaUIaMH,
KHCJIOPO/IOM, YTIIEPOJIOM, TAIOTEHAMH), TIOJTY4YeHHE U TpUMeHeHue. Poilb KpeMHHS B TIpUpoO/Ie U
texHuke. Okenp kpemuus (1V), kpeMHUEBast KUCIOTa, CHIUKATHI: (PU3MUECKUE U XUMHUYECKHUE
CBOWCTBA, MOJyYeHHE M MPUMEHEHHE B OBITY M MPOMBIIIIEHHOCTH. BakHelue cTpouTenbHble
MaTepuayibl: KEepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xenme3o00eToH. I[IpobGmemsr Oe3omacHOro
HCTIOJTB30BaHUS CTPOUTEIHHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HHU.

Bop. Ocobennoctu crpoeHuss aroma. OOmMe MpeACTaBICHUS O (QU3HMUECKUX U
XUMHUYECKHX cBoWcTBax. bopHas kucnora.

DKCcIepUMEHTAITbHOE U3yUYCHHE BEIIECTB U SBJICHUN:



03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPHUIOB (TaIOTCHHUIOB);

IIPOBE/ICHUE OIBITOB, OTPAXKAIOIINX (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX
COCIUHCHMUI,

M3Yy4YEHUE CBOMCTB COJITHOW KUCIIOTHI;

IIPOBeJICHNE KaYeCTBEHHBIX PeaKIMii Ha XJIOpUA-, OPOMUI- U HOIUA-UOHBI U HAOJIOICHHE
IPU3HAKOB X IPOTEKAHUS;

O3HaKOMJICHHE ¢ 00pa3IiaMu cepbl ¥ €€ IPUPOAHBIX COSAMHEHUI;

Ha0II0/IeHue Mpoliecca OOyTIUBaHUs caxapa Mo 1eHCTBUEM KOHIICHTPUPOBAHHOM CepHOI
KHCJIOTHI;

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI;

NPOBEICHUE KAayeCTBEHHBIX pEaKUuMi Ha CyiabQua-, CyabQUT- U CcyabhaT-uOHBl U
HaOJI0/IEHUE MPU3HAKOB UX MPOTEKAHMUS;

O3HAaKOMJICHHE C (U3MUYECKUMHU CBOHCTBaMH a30Ta, (ochopa W UX COCAUHEHHIA,
o0pa3maMu a30THBEIX U (HOCPOPHBIX yI0OpeHHiT;

[0JIyuyeHue, coOrpaHue, paclio3HaBaHUE U U3YYEHHUE CBOICTB aMMHaKa, U3y4yeHHE CBONCTB
coJieli aMMOHUS;

MPOBeJICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U (pochaT-uOHBI
Y U3y4€HUE MPU3HAKOB UX MPOTEKAHUS;

M3y4YEHUE B3aMMOJEHUCTBUS KOHUEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEIBIO, CBOWMCTB
(dhochopHOI KUCIIOTHI K €€ COJICH;

03HAKOMJICHHE C MOJIENISIMH KPUCTAIUTMUECKUX PEIIeTOK anmasa, rpadura u ¢yiepeHa, ¢
IPOIIECCOM aJCOPOIMK PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H yCTPOHCTBOM
IIPOTUBOTa3a;

noJiyueHue, coonpanue, pacrio3HaBaHHe U U3YYEHHUE CBOIMCTB YITIEKHUCIIOTO ra3a;

MpOBEJCHNE KAYeCTBEHHBIX peakiuii Ha KapOOHAT- M CUJIMKAT-UOHBI M H3Yy4YCHHE
MPU3HAKOB MX MPOTEKAHUS;

M3Yy4EHUE B3aUMHBIX [TPEBPALIEHUI KapOOHATOB U r'HPOKapOOHATOB;

O3HaKOMJIEHHE ¢ oOpas3lamMM TNPUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKLHUEH
CHWJIMKaTHOM IIPOMBIIIIEHHOCTH;

pelIeHHEe DSKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHelme HEMeTaulbl U UX
COETUHEHUS.

Metanbl M X COeIMHECHHUS

O6ume cBoiicTBa MeTamuioB. OO0Ias XapakKTEepUCTUKA XMMUYECKHX 3JIEMEHTOB — METAJUIOB
Ha OCHOBAaHMM MX MoJioxkeHus B Ilepuonnueckoi cucreme Xumuyeckux siemeHToB J[. U.
MengeneeBa u ctpoeHus aromoB. Metamisl A- u b-rpynmn. CTpoeHue MpoCThIX BEIIECTB —
METaJuI0B. MeTajuinyeckasi CBsI3b U METaJUINYecKas KpUCTaJuIMyecKasl perierka (IpUMHUTHBHAS
KyOudeckas, OOBEMHO-IIEHTPUpPOBAHHAs KyOWdeckas, TIpaHEIleHTPUpPOBaHHAs KyOudeckas,
reKcaroHajbHasl IUIOTHOYIAKOBaHHAs). 3aBUCHUMOCTh (PU3MYECKHX CBOICTB METAIOB OT
CTPOCHHUSI KPUCTAIUIOB. DJIEKTPOXUMHUYCCKUN PsiJl HApsDKeHUH MeTauioB. OO0Ie XUMHUIECKHe
cBoiictBa MetayuoB. OOmmMe crmocoObl MOMYYEHUS METAJUIOB, METALTyprus. JIEKTpOIU3
pacIiiaBOB M pacTBOPOB COJICH Kak OAMH M3 CIIOCOOOB MosydyeHUs MmetamuioB. [loHsTHE O
KOpPpO3UU METaJIOB, OCHOBHBIE CIOCOOBI 3aIlUThl UX OT Koppo3uu. CruiaBbl (CTaib, YyryH,
JIOpaTOMUHAK, OpoH3a). [I[puMeHeHre METAJIJIOB U CIUTABOB B OBITY M MPOMBIIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenounsle MeTaIbl: OJ0KEHUE B [lepnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB [,
W. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MpHupojae. PU3nyecKue U XUMUYECKHE



CBOIiCTBa (Ha mMpuMepe HATpUs U Kajus), noiydeHue. OKCUABI U THAPOKCUABI HATPHUS U KaJusl.
[TpyMeHeHre MIETOUHBIX METAJUIOB U UX COEIMHEHUN. bruonornyeckas posib HaTpUs U Kajusl.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M KajabLui: mnoJoxkeHue B Ilepuogmueckoit
cucreme xummuueckux snemeHtoB JI. M. MenzeneeBa, CTpoeHHE UX aTOMOB, HaXOXJICHHUE B
npupoje. Puznyeckue U XMMUYECKUE CBOMCTBA MarHusi M Kajiblus. Bakueinne coequHeHUs
KaJuplusi M MarHus (OKCUJ, TMJIPOKCHJ, COJM), CBOWCTBA, MpuUMeHeHue. XKecTKoCTb BOIbl U
crocoObl ee ycTpaneHus. KpyroBopor kajablus B IpUpoOJE.

Amomunuii: nonoxenue B Ilepumonmnueckoir cucreme xmmuueckux siemeHToB /J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoae. dusnueckue U XMMHUYECKHE CBOMCTBA
amoMuHus. AMQOTEpHBIE CBOIICTBAa OKCHIA U THAPOKCHIA AIOMUHUS. [IpuMenenne anmoMuHus
U €r0 CILIABOB.

Memannwt b-2pynn

OOmas xapakTepuCTHKa MeETauIoB b-rpymnm (MOOOYHBIX MOATPYII): TOJIOKEHUE B
[Tepuoanueckoit cucreme xumudeckux siaemeHToB JI. M. MenzeneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB. SIBI€HME «IIpoBaia» 3JIEKTPOHA HAa NPUMEpPE CTPOEHUS aTOMOB XpoOMa, MeJu, cepedpa.
BasieHTHBIE COCTOSHHSI aTOMOB (-3JIEeMEHTOB, CTCIEHH OKHUCIICHHS aTOMOB B COCIMHEHHSIX.
3aBUCHUMOCTh KHCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THUIPOKCHUIOB METAJIOB OT 3HAUCHUS
CTEIEHM OKHCIEHHUS JJIEMEHTa B COEAMHEHMHM (HAa I[IpUMEpEe COEIUMHEHUNl Xpoma).
[TepBoHavabHbIE IPEACTABIECHUS O KOMIUIEKCHBIX COEAMHEHUSX.

Menb u cepeOpo: cTpoeHHe aTOMOB, CTETIeHU OKucieHus. O01Ine KpaTKue IpeCTaBIeHUs
0 (U3NYECKUX U XUMHUYECKHX CBONCTBaX MPOCTHIX BELIECTB (B3aUMOJCUCTBUE C KHUCIOTaMU-
OKHCITUTENSIMH), 00 MX OKCHJaX, THAPOKCUAAX U COJAX, X npuMeHenuu. [IpencraBnenus ob
aMMHUayYHbIX KOMIUIEKcax cepebpa u menu. KauecTBeHHbIE peakIMU Ha KaTHOHBI Meau (2+) u
cepedpa.

[{unk: cTpoeHHE aToMa, CTENeHb OKHUCJICHUA. XapakTepUCTUKAa (PU3UYECKUX U
XUMHYECKMX CBOWCTB, IIpUMEHEHHE, aM(oTepHble CBOHCTBA OKCHIA M T'HAPOKCHJA.
KauecTBeHHbIE peaKIi Ha KaTHOHBI IIUHKA.

Keneszo: crpoenne aroma, creneHu okuciaeHus. Haxoxnenue B npupone. dusnueckue n
XUMHYECKHE CBOWCTBAa JK€Je3a, IpUMEHEHHe. buonormueckas ponb xene3a. Oxcuppl,
ruapokcuabl U conmu keneza (II) m xenesa (llI), mx cocraB, cBoilcTBa M mMOIy4YeHHE.
KauecTBeHHblE peakIMy Ha KaTHOHBI kene3a (2+) m xene3za (3+). UyryH u cranp — CIUIaBbl
xene3a. [Iponm3BOACTBO UyryHa U CTalM. OKOJOTMYECKHE MpOOJeMbl, CBS3aHHbBIE C
METaJUTyprUu4e€CKUMU IPOU3BOACTBAMM.

OKCHepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMHi METaJJIOB U CIIJIaBOB, UX (PM3MUYECKUMHU CBOMCTBAMU;

MOJIEJIMPOBAaHUE METAJUIMUECKON KPUCTANINYECKON PEILIETKH;

W3Y4YEHHE B3aMMOJCHCTBUS METAUIOB C BOJOH, C pacTBOpaMHM COJEH M KHCIOT,
MCCJIEIOBAaHUE TMPOIECCOB DJJICKTpoiu3a pacTBOpoB xyopuaa memu (II) m wmommma xamws,
KOPpPO3UHU METAJLIOB;

u3ydyeHHe OCOOEHHOCTEH B3aMMOJIEHCTBHS OKCHIOB KajbllUig M HATpUs C BOJOW, MX
THUAPOKCUIOB — ¢ OKcuaoM yriepona (1V) u xkucnoramu;

M3y4YeHUE CBOMCTB KapOOHATOB M TUAPOKAPOOHATOB KaJIBITUs, KECTKON BOJIBI;

U3Yy4EHHE MPOLIECCOB MOIYYEHUS THAPOKCUIOB XKelle3a, UX XUMUUYECKUX CBOMCTB;

M3y4YeHUE MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMIl Ha MOHBI (MarHus, KaibIlus,
aJIOMUHMS, IIMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/IEeHUE U ONMCaHUe OKpAIllMBaHUA [JIaAMEHU HOHAMU HATpPUsl, Kallusl U KaJIbLINS;



uccienoBanre aM(pOTEPHBIX CBOMCTB THIPOKCHIA alfoMUHUA, ruapokcuaa xpoma (I1) u
TUAPOKCH/IA LIMHKA;

pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BajkHelIlne MeTasulbl U UX COCTUHEHUS.

XuMHs 4 OKpYsKaIas cpeaa

BemectBa 1 Marepuanbl B IOBCEIHEBHOW XU3HM 4YeJOBEeKa. BakHeHIue BemiecTBa M
MaTepuainbl, 00JIaCTH MX NMPHUMEHEHHUs. be3omacHoe HMCMIOIb30BAaHUE BEIIECTB M XUMHYCCKHX
peakuuii B ObITy. [lepBast moMoIIs Ipu XUMHUYECKUX 0KOTaX U OTPABIICHUSIX.

HoBbie maTepuaibl 1 TeXHOJIOTHH. [[pUHIMIIBI «3€7ICHOM XUMUN.

OCHOBBI 9KOJIOTMYECKOW TPAaMOTHOCTH. XHMHS W 370pOBbE. 3HAUCHHUE H3y4aeMbIX
XUMHUYECKHX DJIEMEHTOB W HMX COCAWHCHUN s (YHKIIMOHWPOBAHMS OpPraHHW3Ma 4YeJIOBEKa.
[TonsiTrie 0 3A0POBOM 00pa3e KU3HH.

XHUMHYECKOE 3arpsi3HEHHUE OKPYKAIOIICH Cpeibl. DKOJOTHUECKHUE TIPOOIeMbl, CBSI3aHHBIE C
COCIMHEHUSIMU YTIIepoJa, a30Ta, cephbl, Tskeabix metamwioB. [lonstue o IIJIK. Ponp xumun B
peUICHUH YKOJIOTHYECKUX MPOOIIEM.

DKCIIEpUMEHTAIbHOE M3Yy4YEHHUE BEIIECTB W SBIEHUN: O3HAKOMIICHHE C oOpasimamu
MaTepHuayioB (CTEKJIO, CIJIaBbl METAJLJIOB, MOJMMEPHBIC MaTEPHAIIbI), ONPEICICHUE KUCIOTHOCTH
MPUPOJIHBIX BOJ, MOJEIMPOBAHHE Mpolecca 00pa30BaHUS KUCIOTHOTO AOXKAS, U3y4EHHE €ro
BO3JICUCTBUS HA MaTEpHUAIIbI.

IloBTOpeHue u 06001MIeHHe 3HAHUI OCHOBHBIX Pa3/ieioB KypcoB 8—9 kiaccoB

[Tepnonnueckuii 3akoH W Ilepuomuueckas cucTeMa XHMHYECKHX JJIEMCHTOB B CBETE
MIPEACTABIICHHH O CTPOSHUS aToMa. 3aKOHOMEPHOCTH B HM3MEHCHHHM CBOMCTB XHWMHYECKHX
AJIEMEHTOB M UX COCIMHEHHI B MEPUOaX U IPYIIaXx.

Crtpoenue BeliecTBa B TBEPIOM, KUJIKOM U Ta3000pa3HOM COCTOSTHUU. BHIbI XMMUYeCcKoi
CBS3W. 3aBHCHMOCTb CBOWCTB BEIISCCTBA OT THIA KPHUCTAUIMYECKOM PEIISTKH W BUIA
XHUMHYECKON CBA3H.

Knaccudukanus XMMHUECKHUX pPEaKIMH M0 pa3iudHbIM Ipu3Hakam. [IporHosmpoBanue
BO3MOKHOCTH TPOTEKAHHWS XUMHUYECKUX IMPEBPAIICHUI B PA3JIMYHBIX YCJIOBHSIX Ha OCHOBE
MPEACTABICHUN XUMHUECKOW KUHETUKU U TEPMOIUHAMUKHU.

XUMHUECKUE peakluu B pacTBopax. [umaponus comeld. Peakuum oxucneHusi-
BOCCTAHOBJICHUS. DJIEKTPOJIH3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIeH B CBETE NMpPEACTaBIEHUI 00 3JIEKTPOIUTHYECKON
JUCCOIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUSIX.

Mescnpeomemnuie ceazu

Peanuzanust MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 9 Ki1acce OCYIIEeCTBIISIETCS
4yepe3 UCTOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATUM, IPUHSITHIX B
OT/IEJIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mmue ecTecTBeHHO-HAYYHbIE TOHATHUS: sBIEHUE (IIPOIlecC), HAyYHBIH (PakT, TUMoTE3a,
TEOpHsi, 3aKOH, aHAJIN3, CHHTE3, KJIacCUu(PUKaIus, MepuogUIHOCTb, HAOIIOIEHHE, SKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOICITb, TEXHOJIOTHSI, MATEPUATIBI.

®du3znka: BEMecTBO, Tel0, PU3NYeCKUe BETUYHUHBI, €AMHUIIBI U3MEPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIUIOThI, aTOMbI M MOJIEKYJIbl, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOEHUE Ta30B,
KUIKOCTEH U TBEPHABIX (KPUCTAUIMUECKHMX) TEJ, KPUCTAJUTMYECKAsh peIieTKa, dJIEKTPOH, SIPO
aToma, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIbI, KBAHTHI, PAJHOAKTUBHOCTH, aib(ha-, 6eTta- u
raMMma-u3Jiy4eHHe, OHJIEKTPUUYECKUU 3apsijl, MPOBOJHUKH, IMOIYNPOBOJHUKHU, JUAJIEKTPUKH,
COJTHEYHBIH CIIEKTp, pa3JIoKeHHE OEIOT0 CBETa B CIIEKTP.



buonorus: sxocucrema, Owuochepa, ¢doTocwHTE3, Tpolecchl 00OMEHa  BEIIECTB,
MHHCPAJIBHBIC YILOGPGHI/I}I, MHUKPOIJICMCHTDBI, MAKPO3JICMCHTLI, [TUTATCIIbHBIC BCIICCTBA.

['eorpadusi: armocdepa, rtuapochepa, MHHEpPAIbI, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIIaeMbIe, TOTLTUBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIs.

TexHONOTHsI:  CTPOWTENbHBIC  TEXHOJOTHH, CEIbCKOXO3SHCTBEHHBIC  TEXHOJIOTHH,
TEXHOJIOTUHU BHGKTPOHHOﬁ MPOMBIINIJICHHOCTH, HAHOTCXHOJIOI'NU.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YIJIYBJIEHHBIN YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JOCTUTAIOTCS B X0/1¢ 0O0y4YeHHUS XMMHH B €IMHCTBE y4eOHOW M BOCIUTATEIHHOMN JEATEIbHOCTH
o0pa3oBaTeNbHOW  OpraHu3allid B COOTBETCTBUM €  TPAJULMOHHBIMH  POCCHUICKMMHU
COLMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATBIMH B 0OLIeCTBE
NpaBUIaMH ¥ HOPMaMHM TOBEJCHUS M CIIOCOOCTBYIOT MpoIeccaM CaMOIO3HAHUS, CAMOPA3BUTHUS
U COIMANTN3AIH 00yYarOIIUXCS.

JIMYHOCTHBIE pEe3yJbTaThl OTPa)XKal0T TI'OTOBHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCSA
CHUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALUN M PACUIMPEHHE OIbITAa AEATEIbHOCTH Ha ee
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuMoTHYECKOro BOCIUTAHMA:

HPOSIBIIEHUE LIEHHOCTHOIO OTHOLIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY H
UCTOPUYECKOMY HACJIEJHI0, TOHUMAHNE 3HAYEHUS! XMMUYECKON HAyKH M TEXHOJOI'MH B JKU3HHU
COBPEMEHHOT0 00IIeCcTBa, B pa3BUTHH SKOHOMHUKHU POCCHM 1 CBOEro pernona;

2) rpa:kKAaHCKOro BOCIIUTAHUSA:

IpPEJCTaBICHUE O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, MPOSBICHUE KOMMYHMKATHBHOM KyJbTypbl B pa3HOOOpa3HOW COBMECTHOU
NeSITeTbHOCTH;

CTpEMJICHHE K B3aMMONOHUMAHHUIO U B3aUMOIIOMOILIM B IIpoLecce y4eOHON U BHEYyUYEOHOMU
NeSITeIbHOCTH;

TFOTOBHOCTh OLIGHHMBaTh CBOE IIOBEJEHHE W IOCTYIKHM CBOMX TOBApHILEH € NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBHIA MOCTYITKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U HEOOXOJMMBbIE JJIs MOHUMAaHUS
CYIIHOCTH HAyYHOH KapTHHBI MHPA;

OCO3HAHWE [EHHOCTH HAyYHOTO TIO3HAHUS JUIsI pa3BUTHS KaKIOTO 4YeIOBEKa U
IPOM3BOIUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HAyKH «XHMHUS» B CUCTEME HayUHBIX
NPECTaBICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHsI PUPO/IbI, B3AUMOCBSA3SIX YeJIOBEKa C MPUPOIHOM
Y TEXHOJOTHUYECKON CPENoi;

MO3HABATENbHAS MOTHBAIMA M WHTEpEC K OOYYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIENIOBATEIbCKOW NEATETbHOCTH, K OCO3HAaHHOMY
BBIOOpY HaNpaBJIeHUs ¥ YPOBHS JallbHEHIIEro o0ydyeHus;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
yCTAaHOBKAa Ha 3J0pOBBI 00pa3 »KM3HM, OCO3HAHUE MOCIEJICTBUM M HENPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBuiI OE30MTACHOCTH TPU OOPAIIEHHH ¢ XMMUYECKUMHU BEIIECTBAMHU B YUEOHBIX W KU3HEHHBIX
CUTYAIIHSX;

5) Tpy10BOr0o BOCIIUTAHUSA:



¢dbopMupOBaHUE IIEHHOCTHOTO OTHOMIICHMSI K TPYIOBOH NEATEIbHOCTH KaK €CTECTBEHHOMN
NOTPEOHOCTH YeJIOBeKa M K MCCIIEOBATEILCKON NEATeIbHOCTH KaK BBICOKO BOCTPEOOBAHHON B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE HHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K mpodeccusm
Hay4yHOM cepbl, 0CO3HAHNE BO3MOKHOCTH caMopeain3aliu B 3Toil chepe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K MPHPOJC KaK MCTOYHUKY XU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOPETEHHE OMNBITa IUIAHUPOBAHUS
MOCTYIKOB M OILICHKM WX BO3MOXKHBIX MOCIEJICTBUM [UJISi OKPYXAIOLEH Cpeibl; OCO3HAHUE
I00ALHOTO XapakTepa OJKOJIOTHYECKUX TMpoOJIeM M TyTed WX peIHIeHHS, CIIOCOOHOCTh
NPUMEHSTh 3HAHUS, MOJTy4aeMble MPU HU3YYCHUM XUMHH, JJIS PEUIeHHs 3a]ad, CBSI3aHHBIX C
OKpY>Kalolllel Cpefoil; aKkTUBHOE HENPUSITHE JECUCTBUM, MPUHOCIIIUX BPE OKPYXKAIOIICH cpefe;
OCO3HAHHE CBOCH POJIM KaK I'PaKTaHWHA U MOTPEOUTEINIS B YCIOBUSX B3aMMOCBSI3U TIPUPOTHOM,
TEXHOJIOTHYECKOM M COLIMAIILHON Cpej; TOTOBHOCTh K YYAaCTHIO B MPAKTHUYECKOM JESITEIbHOCTH
9KOJIOTHYECKON HAMpaBICHHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaTbl OOYYalOIUXCSA, OCBOMBIIMX IMPOTrpaMMy IO XHMHUHU
OCHOBHOT'0 00111ero 00pa3oBaHusl, BKIOYALOT:

YCBOGHHE  MEXAMCLUUIUIMHAPHBIX  (MEXMPEAMETHBIX)  IOHATHH,  OTpaXkaroUIuX
MaTepuaibHOE €IUHCTBO MHpa U IMpOLecC MMO3HAaHUS (BELIECTBO, CBOMCTBO, SHEPTHUs, SBIICHUE,
Hay4HbI (akKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpHs, HaOII0JeHUe, HU3MEepeHue,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JIPYyTHE);

OBJIAJICHUE YHUBEPCAIbHBIMHU y4eOHBIMU JIEACTBUAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATUBHBIMU, PETYJISATUBHBIMH), BaXXHBIMU JUIsl TOBbIIEHUS 3 ()EKTUBHOCTU OCBOEHUS
colepkKaHus ydeOHOro mpeamera, (GOPMHPOBAHUS KOMIETEHIMH, a Takke MPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yJaroIuXcs B Kypce XUMUH;

CIIOCOOHOCTH MX MCIOJIB30BaTh B y4eOHOI, M03HABATEIbHON U COLMAIbHOMN MPAKTUKE.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1oruyeckue neiicTBus:

YMEHMSI HCIOJb30BaTh IPHUEMBbl JIOTUYECKOTO MBIIUIEHUS TPU OCBOECHUU 3HAHMM:
pPAacKphIBaTh CMBICH XUMHUYECKUX MOHATUH (BBLACHATH MX CYLIECTBEHHBbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C JPYTUMH MOHSATHIMMU); aHAJIU3UPOBaTh, CPAaBHUBATH, 00001IaTh,
BbIOMpaTh OCHOBaHUS JJs KiIacCU(UKAMU M CHUCTEeMAaTHU3allMl XHUMHUYECKHUX BELIECTB U
XUMHYECKHX peaklUUi; yCTaHaBIMBAaThb HNPUUYMHHO-CJIEICTBEHHBIE CBS3M MEXAYy OOBEKTaMu
W3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIAYKTUBHBIE, NEAYKTHBHBIE, 110 AHAJIOTHUN);
npelaratb KpUTEPUHM M BBISIBISATH OOIIME 3aKOHOMEPHOCTH W TPOTHUBOPEYUS B HM3Yy4aeMbIX
npoueccax M SBJICHUSX; MPOBOJUTH BBIBOABI M 3aKIIOUYCHHS; YMEHUS NPUMEHATh B IPOLIECCe
MO3HAHUS MOHATHS (MpPEIMETHbIE U METalpeJIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
UCTOJIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK
(cuMBOI 37I€eMEHTa), XUMUYecKas GopMysa U ypaBHEHHE XMMUYECKON PeaKkIMU — MPU PEeLIeHUN



yueOHBIX 3a/ay; C YYETOM ATHUX MOJIENbHBIX MPEICTaBICHUM XapaKTepH30BaTh H3ydaeMble
XUMHYECKHE BELIECTBA U XUMUUECKHUE PEAKIIUH.
Ba3oBble mccienoBareilbckue AeldcTBUSL (METOABI HAYYHOr0 IO3HAHMSA BelIeCTB M
sIBJIEHHH):

YMEHHUsI IPUMEHSATh METO/Ibl HAYYHOTO MO3HAHUS BELIECTB U SIBJICHUN HA IMIIUPUYECKOM U
TEOPETUYECKOM YPOBHAX B Yy4YeOHOM I103HAaBAaTEIbHOW M IMPOEKTHO-HUCCIEN0BATENIbCKON
JESTEIIbHOCTH;

YMEHHMsI HCIIOJIb30BaTh IOCTaBJICHHBbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUSA U
CaMOCTOSITENIbHO CTaBUThb BOIPOCHI; aHAIM3UPOBATh (HAKThl, BBIBIATH U (POPMYIHPOBATH
npobieMy, OmpeAessaTh LeNb W 33/Ja4H, COOTBETCTBYIOLIME PEIICHHIO MPOOJIEMBI; MpeiaraTh
ONMCATEIbHYIO MM OOBSCHUTENBHYIO TMIIOTE€3Y M OCYUIECTBIATH €€ IPOBEPKY; YMEHHS
MPOBOAUTH U3MEPEHUS HEOOXOAUMBIX TAPAMETPOB, BHIUMCIICHUS, MOACIUPOBAHNE, HAOIIOICHUS
U DKCIEPUMEHTHI (pealbHble W MBICICHHBIE), CAMOCTOSTEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
(dopMynupoBaTh 00001IEHNSI U BBIBOJBI IO PE3yJIbTaTaM MPOBEAECHHOIO OIbITA, UCCIIEI0BAHUS,
COCTaBJISITh OTYET O MPOJeTIaHHON padoTe;

PabGora ¢ undopmanmeii:

YMEHHsI OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpMaNUU (HAyYHO-TIOMYJspHAS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUsA, CIpaBOuHble Mocolus, pecypcsl HWHTepHera);
aHWIM3UPOBaTh  MH(OpPMALMIO W  KPUTUYECKHM  OLEHUBAaTh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATH MH(OPMALINIO, 3HAUUMYIO Ui PEHICHHUS
yueOHOM 3a/la4yi; YMEHHUsI MPUMEHATb pa3jMuHble METOJbl W (POPMYIUPOBATH 3alPOCHl MPU
noucke U oTobope nHpopManuu, He0OXOAUMOMN JUTS BBITOJHEHHUS YI€OHBIX 3a/1a4; UCIIOIb30BATh
MH(OPMALIMOHHO KOMMYHUKATHBHbIE TEXHOJOTMU M PA3JIUYHbIE IMOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY TMpeAcTaBleHUs HHPOpPMAIUU (CXEMBI,
rpaduku, nuarpaMMsbl, TaOJIULbI, PUCYHKH U JIpyrue (GOpMbl); YMEHHS HCIIOIb30BaTh HAYYHBIN
A3BIK B KAUECTBE CPEACTBA Pa0OTHI C XMMHUECKONH MH(pOpMaIUeil; MPUMEHATh MEXKIIPEIMETHbIE
(pusnueckue U MaTeMaTHYECKUE) 3HAKU M CUMBOJIBI, POpPMYIIbI, a00peBHATYpbI, HOMEHKIIATYPY,
UCIIOJIb30BaTh U MIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATIIATHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

1) ymenust obuienus (MMCbMEHHOM M YCTHOW KOMMYHHKALMH):

NPECTaBIATh IOJyYEHHbIE PE3yJIbTaThl IMO3HABATEIbHOM JEATENILHOCTH B YCTHBIX U
MUCBbMEHHBIX TEKCTaX; MYyOJWYHO BBICTYNATh C IMPE3EHTALMEN pe3yJlbTaTOB BbIMOJIHEHUS
XUMHUYECKOTI0 IKCIEPUMEHTa (MCCIIe10BaTeNbCKON Ja00paTOpHON WM MPAKTHUYECKOH paboThI,
y4eOHOro NpOeKTa); B XoJe Auanora U (Win) AMCKYCCHU 3a/laBaTh BOIPOCHI MO 0OCYXk1aeMOn
TE€Me U BbICKa3bIBaTh MU, (POPMYJIMPOBATH CBOM MPEAJIOKEHHUS] OTHOCHTEIBHO BBIOJHEHHUS
MPEJIOKEHHOM 3a/1a4u.

2) yMeHHUs yueOHOro COTpyAHUYECTBA (FPYNIOBasi KOMMYHUKALINSA):

y4acTBOBaTh B TPYNMNOBBIX (opMax paboOTHI: IIAHUPOBATH OPTaHU3ALUI0 COBMECTHOMH
paboThI, OMpPEENATh CBOIO POJb, PACHPEACTATh 33aJaud MEXIy WICHAMU TPYIIbI; BBHIIOIHSITH
CBOIO YacTh paboThl, KOOPAUHUPOBATH CBOU ACUCTBUS C JEHCTBUSMU JIPYTHX YJICHOB KOMaH/BbI,
ONpeAeNATh KPUTEPHUH IO OLIEHKE KadecTBa BBIMOJIHEHHON paOoThl; pemniath BO3HUKAIOIIUE
npoOjemMbl Ha OCHOBE ydeTa OOLIMX HMHTEPEeCOB M COIJIaCOBAaHUS MO3MIMN, y4yacTBOBaTh B
o0cyx/ieHur, 0OMeHe MHEHUSIMU, «MO3TOBOM IITYypMe» U IPYTUX (popMax B3aMMOAEHCTBHSL.



PeryasiTuBHble YHUBEpPcaJbHbIE YUeOHbIE 1eHCTBUSA

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMU yq€6HBIMI/I PETYIATHBHBIMU HeﬁCTBHﬂMH BKJIFOYACT
pa3BUTHE CAaMOOPTaHU3AINH, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCIIE:

YMEHHS peIIaTh y4eOHBIE W HCCIICOBATENbCKUE 3aJadl: CaMOCTOSATENIFHO BBIOMPATH
cnoco0 perieHus y4eOHOW 3amaun (CpaBHHMBATh HECKOJBKO BAapHAHTOB PEIICHHs, BHIOMPATH
HanOoJiee MOAXOMAUIMKA C YYETOM CaMOCTOSATEIBHO BBIACICHHBIX KPUTEPUEB), IMJIAHUPOBATH
CBOIO pa0OTy IpH pelIeHUuH y4eOHOI MIIM MCCIIeIOBATENILCKON 3a/1aui; Ha OCHOBE MOJTyYEHHBIX
pe3ysbTaToB (GOpPMYyIHPOBaTH O0OOOLICHUS M BBIBOJBI, MPOrHO3MPOBATh BO3MOXHOE pa3BUTHE
IPOIIECCOB; AHAIM3MPOBATH PE3YJbTAThl: COOTHOCUTH CBOM JICHCTBUS C IJIAHUPYEMBIMHU
pe3yibTaTaMH, OCYIIECTBIATH CaMOKOHTPOJb  JIEATENIbHOCTH; KOPPEKTHPOBAaTh  CBOIO
JIeATEILHOCTh HAa OCHOBE CAMOAHAJIN3a H CAMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl IO XHUMHH OCHOBHOTO OOILEro
o0Opa3oBaHus Ha YriyOJEHHOM YpPOBHE MMEIOT 00Illee COoAepKaTeabHOe SAPO C MPEAMETHBIMU
pe3ynbTaraMu 0a30BOr0 ypOBHS, COIJIACOBaHBI MEXAY COOOM, YTO MO3BOJISIET PEaln30BBIBATH
yriayOJeHHOe M3y4yeHHE KaK B paMKax OT/AEIbHBIX KJIacCOB, TaK M B paMKax pealu3aluu
WHAMBUAYAIbHBIX 00pa3oBaTeNbHBIX TPAGKTOpWUil, B TOM YHCIE HCIOIB3YS CETEBOE
B3anMOJieiicTBre opranu3ainuu. [1o 3aBepiieHnn peanu3alnuy IporpaMMbl yriayOJIeHHOTO YPOBHS
oOyuyaroluecs: CMOTyT JieTaJlbHEe OCBOUTh MaTepHall, OBJIJeTh PACIIMPEHHBIM KPYrOM MOHATUN
U METOJIOB, pelaTh 3a7a4n 00J1ee BHICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHble pe3yNbTaThl BKJIIOYAIOT: OCBOEGHHE OOYUYAIOIIMMUCS HAyYHBIX 3HAHUM,
YMEHHH M CIOCOOOB NEHCTBUH, CHEU(PUUECKUX IS MPEIMETHON 00IacTH «XHUMHUS; OCHOBBI
HAy4YHOT'O MBIIUICHHS; BUJIBI JCSTEIHHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIlNH,
npeoOpa30BaHUI0 M MIPUMEHEHUIO B PA3UYHBIX YUEOHBIX U PEATbHBIX JKU3HEHHBIX YCIOBHSX;
o0ecreyrBaroT BO3MOKHOCTh YCIEITHOIO 00y4YeHHs Ha CIeIyIOIeM YPOBHE 00pa30oBaHuUsI.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chOpMHPOBAaHBI CIEAYIOIINE
IpeIMETHBIE PE3YIbTaThl U3YUYEHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHW: aTOM, MOJIEKYJIA, XUMHYECKHUM
AJNIEMEHT, METAJJI, HEMETAJUI, aJUIOTPOIHs, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOHAS U HEOTHOPOHAS ), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U MOJICKYJIIpHAasl Macca,
KOJINYECTBO BEUIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas JO0JIsI XMUMHUYECKOIO JJIEMEHTA B
COCTMHEHUH, MOJIIPHBIA 00BbEM, OTHOCUTENbHAS IJIOTHOCTh T'a30B, OKCHJ, KUCIIOTA, OCHOBAHHE,
coyib, aM(poTepHBIN OKCHA, aM(POTEPHBIN THUIPOKCHUI, XUMUUYECKAsl peaKIus, KiacCu(UKaIus
peaKIHii: peaKkIuu COCTUHEHHUS, PEaKIIUN Pa3IOKECHUsI, PEAaKINK 3aMeIIeHUs, peaKIuu 0OMEeHa,
9K30- U DHAOTEPMUYECKUE PEAKINH; TeTIOBOW d(DeKT peakiuu; SApO aroMma, SIEKTPOHHBIN
CJION atoma, aToMHasi opOuTanb, paiuyc aToMa, XMMHYECKas CBS3b, MOJISPHAS M HEMOJIIpHAS
KOBAQJIEHTHAsI CBSI3b, MOHHAsI CBS3b, MOH, KaTHOH, aHWOH, PacTBOp, MAaccoBas JOJISI BEIIECTBA
(mporieHTHAsT KOHIIEHTpAIMsl) B PAcTBOpPE, MOJspHAs KOHIIEHTpAIUsl BEIIECTBAa B PacTBOPE;
ANEKTPOOTPULATEIBHOCTD, CTEIIEHDh OKHUCIIEHUS, OKUCIMTEIN U BOCCTAHOBUTEIM, OKUCIEHUE U
BOCCTAHOBJICHHE, OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, METOJ] DJIEKTPOHHOTO OanaHca;



WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKMX IOHATHA WM TNPUMEHATh 3TH
MOHSITHUS MIPU ONMCAHUY BEIIECTB M UX MPEBPAIICHUMH;

UCTIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JJISl COCTaBJICHUS (POpMyIT BELIECTB M YPaBHEHUI
XUMUYECKUX PEaKLUM;

ONpeeNATh BaJICHTHOCTb aTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHMSIX, CTElEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIJIEAKHOCTh BELUIECTB K ONPEACICHHOMY
KJIACCy COEAMHEHHMN MO Qopmyiam, BUAbl XUMHUYECKOW CBSI3U (KOBAJICHTHOW M HOHHOW) B
HEOPraHWYECKUX COEMHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsT MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, aroOMHO-MOJIEKYJISIPHON T€OpUH, 3aKOHA ABOTaIpO
U €ro CIEICTBUHM, MPEACTABIEHUH O HAY4YHbIX METOAAX IIO3HaHMs, B TOM 4HCIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKUX METOJAX HCCIEAOBaHUS BEUIECTB W HU3Y4YCHUS
XUMUYECKUX PEaKLUi;

JEMOHCTPUPOBaTh IOHMMAHUE [EPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XMMMUYECKUX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckoit cucreme:

ONKCHIBATh U  XapakTepu3oBaTb Tabnuunyro Qopmy Ilepuonnyeckoit cucTemsl
XUMHYECKHX SJIEMEHTOB: pazNinyarh MOHATHUS «TJlaBHAas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynmna (b-rpynma)y, «Mabie IepuoIb» U «OOJBIITNE TIEPUOIBI;

COOTHOCHTH 0003HAYeHUs, KOTOphle HUMEIOTcs B Tabmmue «lleprogmueckas cucrema
xuMuueckux anemeHTtoB [[. M. MenneneeBa», ¢ UYMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XHMMHYECKHUX DJEMEHTOB (CocTaB M 3apsa sapa, oOliee 4YUCIO DJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

OOBSCHATH CBSA3b MOJIOKEHUS demMeHTa B [lepmoanueckoil cucteme C pacrpeeieHueM
3JIEKTPOHOB IO YHEPIETUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MEPHOJIOB;

KJIAaCCU(UIIUPOBATh XMMHMUYECKHUE AJIEMEHThI, HEOpPraHMYECKHE BEIIECTBA, XUMHYECKHE
peakuuu (Mo YMCIy U COCTAaBY YYacTBYIOLIUX B pEaKLMU BELIECTB, IO TEIUIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATDH) GU3UUECKHE U XUMUYECKUE CBOWCTBA MTPOCTHIX M CIOKHBIX
BEIIECTB: KHUCIOpPOJa, BOJOPOJA, BOJbI, OOIIME XUMHUYECKHE CBOMCTBAa OKCUIOB, KHCIOT,
OCHOBaHUM M CoJiel, TeHETHYECKYI0 CBsI3b MEXIy HUMH, MOATBEpXKJIas MpUMEpamMu
MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIINA;

ONUCHIBaTh POJIb KUCIOPOJAA, BOAOPOJAa U BOABI B IPHUPOIHBIX MPOLECCaX, B YKUBBIX
OpraHu3max, HMX [PUMEHEHHE B paA3JIMYHBIX OTPaACIsIX MPOMBIIUIEHHOCTH, BO3MOXHOE
HCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHUSAX;

OOBSACHATP U NPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HMX COCTaBa M
CTPOEHHUSI, BO3MOKHOCTH MTPOTEKAHUS XUMUYECKUX TPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIIbHYI0O MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MOJSIPHYIO
Maccy CMECH, MOJIbHYIO JIOJII0 XMMHUYECKOIO 3JEMEHTa B COEAMHEHHH, MAacCOBYIO JIOJIIO
XUMHUUYECKOT0 3JIEMEHTA 10 (opMyJie COeANHEHHS, HaXOAUTh MPOCTEiIIy0 GopMyy BelecTBa
II0 MAacCOBBIM WJIM MOJIBHBIM JOJSM 3JEMEHTOB, MAacCOBYIO JOJIK BELIECTBA B PacTBOPE,
MOJISIPHYIO KOHLIEHTPAllMIO BEIIECTBA B PACTBOpPE, MPOBOAUTH pACUYEThl IO YpPaBHEHUSIM
XUMUYECKON PEAKIINN;

MPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTEIbHOW IEATEIbHOCTH — aHalu3 U CHHTE3,
CpaBHEHHE, O00OOIIeHHe, CHCTEMaTH3allio, KIAcCU(UKAINIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EM — JUIsl U3yUYEHUS CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTECTBEHHO-



HayyHble METOJbl TO3HAHMUS — HaAONIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPUMEHT
(peanbHBIN M MBICTICHHBIN) — 111 OCBOCHUS y4eOHOTO COJIepIKaAHMS;
pacKpbIBaTh CYIIHOCTh IIPOLIECCOB OKUCIEHUS U BOCCTAHOBJIEHMSI, COCTABIATh YPAaBHEHHUS
MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMA (METOIOM 3JIEKTPOHHOTO OanaHca);
YCTaHABIIMBAaTh CBA3M MEXIy pEaJbHO HAOMI0JAaeMbIMU XUMHYECKHUMH SIBICHUSAMU U
IpoIecCaMH, MPOUCXOMSIIUMHE B MAaKpO- ¥ MHKPOMHpPE, OOBACHATh HMPUUYMHBI MHOTOOOpPa3Hs
BEIIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU APYTHX YIEOHBIX NPEIMETOB;
coOnrofarh mpaBwia Oe30macHOM paboTl B JabOpaTopu MPH  KCIIOJIB30BAHUU
XUMHUYECKOH Tocynbl U 00OpyAOBaHHUS, a TakKe MpaBuUia oOOpalieHHs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIUSIMHU BBIIOJHEHHS JTAOOPATOPHBIX OMBITOB M MPAKTHYECKUX padoT 1Mo
MOJYYCHUIO U COOMPAHMIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEIECICHHONM MaccoBOl Jloyied PAacTBOPEHHOIO BEIIECTBA, PEIICHUIO
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChI HEOPTAaHUUECKUX COSAMHEHUI;
JEMOHCTPUPOBATh BJa/ICcHHE OCHOBAMU XMMHUYECKON IPAaMOTHOCTH, BKJIIOUAIOIIEH YMEHUs
0e30macHOro oOpamieHusi ¢ BEHIECTBAMH, HCIIOJIb3YEeMbIMH B TIOBCEJIHEBHOW JKM3HHU, a TaKKe
3HaHWE TIPABUJI TIOBEJICHUS B IIEJIAX COEPEKEHUS 3I0POBbS U OKPYKAIOIIEH CPeJIbl.

K koHniy obOyuenuss ¢ 9 kaacce y oOydaromierocss Oynyr chOpMHpPOBAHBI CIEIYIOIIHE
IpEeIMETHBIE PE3YIbTAThl U3YUYEHUS XUMHUH Ha YIIIyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSATHUNA: XUMHYECKHI DJJIEMEHT, aToM,
MOJIEKYJIAa, MOH, KaTHOH, aHWOH, 3JICKTPOOTPHULIATEIILHOCTh, CTENEHb OKUCICHHS, XUMHYECKas
peaknus, TeTIoBoi A (HEKT peakiuu, MOJb, MOJIIPHBIA 00BEM, PaCcTBOD;

3JIEKTPOJIUTBI, HEANCKTPOJIMUTHI, AJIEKTPOIUTHYECKAs IAUCCOLMALIMS, PEAKIMH HOHHOTO
oOMeHa, THApPOJIM3 COJeH, oOpaTuMble H HeoOpaTUMbIE PEaKIMH, OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIUH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCICHUE W BOCCTAaHOBJICHHUE,
ANEKTPONIN3, aUIOTponusi, amM(pOTEPHOCTh, XHUMHYECKas CBsI3b (KOBAJEHTHAs, WOHHAasi,
MeTaJlJIN4ecKasi), MEXMOJEKYIsIpHble B3aUMOACHCTBUS (BOAOpOJHAs CBs3b, CUJIBI BaH-mep-
Baannca), KOMIIJIEKCHBIE COEIUHEHHS, KPUCTAJUIMYECKUE PelIeTKH (MPUMHUTHUBHAsI KyOudeckas,
00BEMHO-TIEHTPUPOBAHHAsT KyOWYecKasi, TpaHELEHTPUPOBaHHAs KyOHWueckasi, rekcaroHajibHas
MJIOTHOYIMAKOBaHHAs ), KOPPO3UsI METAJJIOB, CIUIABBI, CKOPOCTh XUMUUYECKOW PEaKINH, KaTaau3,
XAMHMYECKOE PpAaBHOBECHE, DJIIEMEHTHl XHMHUYECKOW TEPMOAMHAMHMKHA KAaK OJHOM U3
TeopeTnueckux ocHoB xumuu; [1/1K;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHSATHM W MPUMEHSATH 3TH
MIOHATHS NIPU OMTMCAHUH BEUIECTB M UX MPEBPALICHUT;

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIHUKY ISl COCTaBJIeHHs ()OPMYII BEIIECTB M YpaBHEHUU
XAMHYECKUX PEAKIUM;

ONPEAENATh BAJEHTHOCTh U CTENEHb OKUCIECHHUS XMMUYECKUX JJIEMEHTOB B COCAUHEHHSIX
Pa3JIMYHOrO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K OMPEIAEICHHOMY KJIACCY COEAMHEHUM IO
dbopMynaM, BUIBI XUMHYECKOH CBs3M (KOBAJIEHTHOW, WOHHOM, METaJUIMYECKOW) B
HEOPraHMYECKUX COCNMHEHUSX, 3apsij WOHA 1O XUMHUYecKoil ¢opMmyle, XapakTep Cpeabl B
BOJIHBIX  pacTBOPAaX HEOPraHMYECKHX COEAUHEHHH, THUN KPUCTAUIMYECKOW  PEIIETKH
KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMbIica [lepuoanueckoro 3akona /. 1. Menneneesa u 1eMOHCTpUpPOBATH €0
MMOHUMAaHUE:



ONHKCBIBATh U  XapakTepuszoBaTb TaOumuHyro ¢Gopmy Ileproauueckoir  cuCTEMbI
XUMHUYECKHX 3JIEMEHTOB: Pa3JInyaTh MOHATHS «A-rpynmna» u «b-rpymmay, «Manble nepuois» u
«00bIINE TEPUOIBIY;

OOBSICHATh CBSI3b IOJIOXKEHUA ieMeHTa B llepmoauueckoil cucteme ¢ pacnpeseneHueM
3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U OpOMTAISIM aTOMOB IEPBBIX YETBIPEX
HEpUO/IOB;

BBIJICJIATH OOIIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIMHEHUI
(KMCIIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCUIOB U TMAPOKCHU]IOB)
B IIpeZiesiaX MaJbIX MEPHOAOB U INIABHBIX MOATPYII C YYETOM CTPOSHMSI UX aTOMOB;

PacKpBIBaTh CMBICI TEOPUM DIIECKTPOJUTHYECKOW JHcconmanuy, 3akoHa [ecca u ero
CJICZICTBUH, 3aKOHA JIEHCTBYIOIIMX MAacc, 3aKOHOMEPHOCTEH M3MEHEHHUS! CKOPOCTH XMMUYECKOH
pEaKLMK, HAIpPaBICHUS CMEIIEHUS XUMHUYECKOrO0 PAaBHOBECUS B 3aBUCHUMOCTH OT pa3IMYHBIX
(hakTOpoB;

KJIacCu(UIUPOBATh XMUMHYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHE
peakiuu (0 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMU BEIECTB, MO TEIIoBoMY 3 dekTy, 1o
arperaTHOMy COCTOSIHUIO pE€areHTOB, I10 H3MEHEHHIO CTEeNeHEH OKUCIIEHUS XUMHYECKHX
3JIEMEHTOB, 110 0OPATUMOCTH, 10 YYaCTHIO KaTallu3aTopa);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWMCTBA BEIICCTB PA3TMYHBIX
KJIACCOB HEOPTaHWYECKUX COEMHEHH, IOATBEP)K/Iasi 3TO OIMMMCAHUE TPUMEPAMHU MOJICKYIISIPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOUIMX XUMUUECKUX PEAKIIMMA;

COCTABJIATh YPABHEHMSI: DJICKTPOJIUTHUECKONW IUCCOIMALMU KHUCIIOT, IeNoYed U coeil;
MIOJIHBIE W COKpAIlEHHBIE YpaBHEHHs PEaKIMii MOHHOTO OOMEHa; peaklui, MOATBEPKIAIOIINX
CYIIIECTBOBAaHHE T€HETHUECKON CBSI3M MEXIY BEIIECTBAMU PA3IUYHBIX KIIACCOB,;

PacKphIBaTh CYIIHOCTh MPOLIECCOB TMAPOJIM3a COJIEH MOCPEACTBOM COCTABICHUS KPaTKUX
MOHHBIX U MOJICKYJISIPHBIX YpaBHEHUH peakUui, CyLITHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OallaHCca ATHX PeaKIlHii;

IPEJICKa3bIBaTh XapaKTep Cpellbl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBATh) (GU3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucimopoJ, 030H, rpaduT, anma3s, KpeMHHUi, 6op, a3or, ¢ocdop, cepa, xyop, HATPUA, KAIUH,
MarHui, KaJbIFid, aTFOMAHUH, Kelle30, Melb, IMHK, cepedpo) M 0Opa30BaHHBIX UMH CIIOKHBIX
BEIIECTB, B TOM YHCIIE X BOJHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOJOPO, CEPOBOIOPO, OKCHIBI
yrirepona (I, 1V), kpemuus (1V), azora (I, I, 1, IV, V) u dochopa (I, V), cepsr (1V, VI),
CepHHUCTas, cepHas, a30oTHas, ¢ocdopHas, yrombHas, KpeMHHUEBAs KHUCIOTHI, OKCHJbI H
rugpokcu bl MetaiuioB |A—IA-rpymnn, amomunus, meau (11), nuaka, xenesa (11 u 111));

MOSICHATh COCTaB, OTJIENBHBIE CIIOCOOBI IOJIyYEHHMsS] W CBOMCTBAa CIIOXKHBIX BEIIECTB
(KHCTIopoJcoepKalle KUCIOThI XJIopa, a30TUCTas, OOpHas, YKCyCHas KHCIOTBI U UX COJH,
ranoreau sl kpeMuus (1V) u gpocdopa (I u V), okcun u ruapoxeun xpoma (111), nepmanranar
KaJIvs;

OIHCHIBATH POJIh BAKHEHIIINX U3y4aeMbIX BEIECTB B MPHUPOIHBIX IPOIIECCax, BIMSHUAE Ha
KUBBIE OpPraHU3MBbI, MPUMEHEHUE B PA3IMYHBIX OTPACIsAX SKOHOMUKH, HCIOJIb30BaHHUE JUIS
CO3JIaHUS COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

NPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KAYeCTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB,
pacIio3HaBaTh OIMBITHBIM ITYTEM COZAEPIKAIINECs B BOJHBIX PACTBOPaX MOHBI: XJIOPHU-, OPOMHI-,
uoaua-, cynbdar-, docdar-, kapOoHaT-, CHIMKAT-, CYIbPUT-, CyIbPUI-, HUTPAT- U HUTPUT-
UOHBI, THJIPOKCHI-MOHBI, KaTHOHbI aMMOHHS, MarHus, KaJbIUs, allOMHUHUSA, kene3a (2+) u
xkenesa (3+), menu (2+), IMHKA;



OOBSCHATH U MPOTHO3UPOBATH CBOMCTBA BaXKHEHUIIIUX M3y4aEMbIX BEUIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOYKHOCTh
NPOTEKaHUS XUMHUYECKUX IPEBPAIICHUN B Pa3lMYHBIX YCIOBHSIX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKON KUHETUKH U TEPMOJNHAMUKHY;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO0 JIEMEHTa 1o (popMysie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MOJIBHYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUH, MOJIIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, HAaXOJUTh MPOCTEHIIYI0 (OPMYIy BEIIeCTBa MO MAcCOBBIM WJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, MIPOBOJUTH PACUEThl MO YPaBHEHUSIM XUMHUYECKHX pEaKIMi C yueTOM HeJOoCTaTKa
OJTHOTO M3 pEareHTOB, MPAKTUYECKOTO BBIXO/A TPOJYKTa, 3HAYCHHs TemioBoro s¢ddekra
pEaKIMHU, ONPEEIIATh COCTaB CMECEH;

coOnrofarh mpaBwia 0Oe30macHON paboTel B Ja0OpaTopuuM MpPH  HCIOJIB30BAHHUU
XUMHYECKOH Tocynbl U 00OpyAOBaHHUs, a TakKe MpaBuia oOpalieHHs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKUHUSMH BBITOJHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHUECKUX paboT 1Mo
MOJIYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHaKa M YIJIEKUCIIOTO ra3a) U PEHICHUI0
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeEMaM Kypca, IPeCTaBIATh Pe3yJbTaThl SKCIIepuMeHTa B hopme
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(pUKOB, TAOJIHUIL U BBIABIATH SMIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIE OINEpAallMd MBICIUTEIBHON JEATEIbHOCTH (aHAMM3 ¥ CHHTES,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3alMIO, BBISIBJICHUE NMPUYMHHO-CIICACTBEHHBIX CBSI3EH) MpH
M3YYEHUU CBOWCTB BELIECTB M XHMHUYECKHUX PEAKIHMi, BIAJETh €CTECTBEHHO-HAYYHBIMU
METOJaMU TOo3HaHUs (HaOIIOACHHE, U3MEpPEeHUE, MOJCIUPOBAHKE, SKCIIEPUMEHT (pEasIbHbIN U
MBICJICHHBIN);

OPUMEHATHh TpaBHja Oe30MacHOr0 OOpalleHHss C BEHIECTBAMH, HCIOJIb3yeMbIMUA B
MOBCE/IHEBHOM JKU3HU, MpaBUJIa TOBEICHUS B IENSIX cOEpekeHUs 3A0POBbS U OKPYXKAIOUIeH
OPUPOJHON cpeabl, MOHMUMAaTh Bped (OMACHOCTh) BO3JCHCTBUS Ha JKUBBIE OPTraHU3MBI
OTIPEIeIICHHBIX BEIIECTB, MOSACHATH Ha TIPUMeEpax CIOCOObI YMEHBIICHHUS U MPEIOTBPAICHUS UX
BPEITHOTO BO3/ICHCTBUS, 3HAUCHUE )KUPOB, OCJIKOB, YIIIEBOIOB ISl OPTaHW3Ma YEIOBEKa;

UCIOJIb30BaTh MOJyYeHHbIE MPECTaBIeHUs O cepax NMpodeccHoHaNbHON AeATebHOCTH,
CBSI3aHHBIX C HAayKOH M COBPEMEHHBIMH TEXHOJOTHSMH, KaK OCHOBY AJIs IpOoQecCHOHATBHON
OpPHUEHTAIUH U JJIS1 OCO3HAHHOTO BEIOOpA XUMHUH KaK MPO(UIBHOTO MpeaIMeTa MPH MPOI0DKESHUN
00y4eHus1 HAa YPOBHE CPEJHETO O0IIEro 00pa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM MMPOEKTHO-UCCIEN0BATEIbCKON NEATETbHOCTH XUMUUECKON 1
XUMHKO-3KOJIOTMYECKONH  HaNpaBI€HHOCTH, TPHOOPECTH  OMNBIT MPOBEACHHUS  Y4EeOHBIX
UCCJIEIOBAaHUM B YCIIOBHUSIX 00pa30BaTENIbHBIX OpPraHM3allMii, a TakKe OpraHu3anuil (LEHTPOB)
JIOTIOJTHUTEIFHOTO 00pa30BaHUS JETEH.



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
11 €CTECTBO3HAHHUS U IPAKTUYECKOMN 10 2
JeSTeIbHOCTH YeJIOBEKa
BemectBa u xumuueckue
1.2 28 1
peakumn
Hroro o pasneny 38
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Bo3nyx. [TonsTue o razax. 19 1 1
' Kucnopoa. Okcupl
Bonopoa. Ilonstue o kuciorax u
2.2 8 1
COJISX
Boga. PactBopsl. [Tousarue 00
2.3 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHCHHI
Hroro no paszneny 61

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

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1

[Iepuoanueckuii 3aK0H U

18




IIepuonnueckas cucrema
XHUMHYECKUX djeMeHToB /I, 1.
MenaeneeBa. CtpoeHue aToma

XUMH4YeCcKas CBA3b.

3.2 OxucIuTeNnHHO- 16
BOCCTaHOBUTEIIbHBIC PEAKIIHH
Wroro no pazueny 34
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemecTBo 1 XuMH4yecKkasi peakius
11 [ToBTropenue u yriy0OiaeHue 3HaHHA O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTH MPOTCKAHHS 14 1 1
XUMHYECKUX PeaKIni
13 DIEKTPOTUTHYECKAS TUCCOIHALINS. 14 1 )
XUMHUYECKUE Peaklui B PacTBOPAX
Htoro no paznemny 36
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
91 OO11ast XapaKTepUCTHKA XUMHYECKUX 3 1
' aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0mias xapakTepucTUKa XUMHUECKIX
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 10
COEZIMHEHUS
OO0mras XxapakTepucTUKa XUMHUUECKIX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 12 1
COCIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynmnsl. Yraepoa u 13 1 2
KPEMHHI, UX COeTMHEHMs. bop
Hroro no pazneny 43




Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

3.1 OO01111e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 22 2
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 5
' OCHOBBI KOJIOTHYECKON TPaMOTHOCTH
Hroro no pazgeny )
Pasznea 5. O0001menne 3HAHNH
51 [ToBTOpeHUE 1 00600IIICHNE 3HAHUT 10 )
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiaccoB
Htoro no paznemny 10
PesepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11




IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Poiap XuMuu B KU3HU
4eJJ0BeKa

KoaunuecTBO 4acos

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

[TonsaTne 06 ucTOprH BOSHUKHOBEHUS H
pa3BUTUSA XUMUU. XUMHsS B CHCTEME HAYK

Tena u BemecrBa. Puznueckue u
XAMHUYECKUE CBOUCTBA BEILIECTB

dusznyeckre 1 XMMAYECKHUE SIBICHUS

[IoHsATHE O TEOpETUYECKUX METOAAX
ITIO3HAHUSI B €CTECTBEHHBIX HAYKAX.
Ncrounnku xummudeckoi HHPopMaun

[IpencraBieHus o0 HAy4YHOM IMO3HAHUM Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MepeHue, SKCIIEPUMEHT, MOJICITUPOBAHHE.
ITonsarue o METOaAax pa6OTI)I C XUMHNYECCKUMHN
BemecTBamMu. OO0pyI0BaHUE IITKOIHHOM
XUMHUYECKOH J1abOpaTopuu

[TpaxTiueckas padota Ne 1 o reme
"IIpaBuiia paboThI B 1abOpaTOPUU U MPUEMBI
oOpaiiieHus ¢ 1abopaTOPHBIM
obopynoBanueMm"

YucTele BEIeCTBA U CMECH




CriocoOsI pa3aeneHus cMecei

[TpakTrueckas padora Ne 2 o Teme

10 "Pa3znenenue cmeceil (Ha mpuMepe OUYMCTKU
MOBapeHHOM commn)"

11 ATOMBI 1 MOJIEKYJTBI

12 XUMHUYECKUE IIEMEHTBI

13 [IpocThie U CIIOXKHBIEC BEIIECTBA

14 BeniectBa MoJIeKyISIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi hopmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHUX JIEMEHTOB

16 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpezenieHre BAJIGHTHOCTH aTOMOB T10
dbopMysiaM OMHAPHBIX COCTUHEHHIA

18 OTtHOcuTeNnbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHuss OTHOCUTENIBHOW MOJIEKYIISIPHOU

19 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILECTB U KOJMYECTBA BEILIECTBA

20 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUU

21 Brruucnenust MaccoBOi A0JIU XMMHUYECKOTO
aeMeHTa 1o popMylie CoeqMHEHNUS

99 Haxoxnenue npocreiiiieii popmyibt
BEILECTBA [10 MACCOBBIM JIOJSIM AJIEMEHTOB
Brraucnenus mpocreiimeit GopmyIsl

23 BEIIECTBA [0 MACCOBBIM HJTH MOJIbHBIM

JOJIAM DJICMCHTOB




24

KonnuectBo Bemectsa. Moib

BzanmocBs3p KOJIM4YECTBA, MacCcChl U YHCJIa

25 CTPYKTYPHBIX €IUHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIISCTB

97 MoubHas A0JIS XUMHYECKOTO DJICMCHTA B
COCIMHEHHH

28 Haxosxnenue npocreiimei Gopmyiibt
BEIIECTBA 10 MOJIbHEIM OJIIM 3JIEMEHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKask PeaKIus
U €€ IpU3HAKU

30 3aKOH COXpaHCHHSI MAaCChl BEIECTB

31 ATOMHO-MoJeKysgpHas Teopus. JKu3Hb u
nesstenbHOCTHL M. B. JIomoHOcOBa

32 XUMHYECKUE YpaBHEHUS

33 THUIbI XUMHYECKUX PEaKIIHi
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAacCChl HCXOIHBIX BEILIECTB HIIN
MPOJIYKTOB PEaKLUU
Brruucnenus no ypaBHEHHUSIM XUMHYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACChI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEareHToB WK MPOJIYKTOB PEaKLIUU
Brerunciienus no ypaBHEHUSIM XUMUYECKOU

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
peareHTOB WJIA MMPOJTYKTOB PEAKIIUH

37 O00011eHNEe U cUCTEMATH3AINS 3HAHUHI

38 Kontponpnas padora Ne 1 o Teme




"BemecTBa 1 XuMHUeCKHE peakiuu'

39 Bo3nyx — cmech ra3os. [lonstue o razax.

40 3akoH ABoraapo. MomnsipHblil 00bEM ra3os
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

41 rasa 1o U3B€CTHOMY €0 KOJIUYECTBY
BEIIeCTBa, 00BEMY

42 OTHOCHUTENBHAS INIOTHOCTH Ta30B

43 BrranciaeHnss oTHOCUTEILHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTEIbHOMN

44 MOJICKYJISIPHOM MacChl ra3000pa3Horo
BEIIIECTBA ITI0 U3BECTHON OTHOCHUTEIBHOM
INIOTHOCTH
BoruncneHuss OTHOCUTENBHOM MOJIEKYIISIPHOM

45 MAcCCEHI T'a3a 10 U3BECTHOM OTHOCUTEIIFHOMI
INIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIMIX

47 Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO
XUMUYECKON peaKun

48 Kucnopos — 351eMEHT M IPOCTOE BEILIECTBO

49 Oxcuabl

50 CnocoObI OTy4YeHUsT KUCJIOPO/ia B
1a00paTOPUN U TPOMBIIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "Tlony4yenue 1 coOupaHue KUcIoposa,
M3y4YeHUE €ero CBOMUCTB"

52 KpyroBoport kucioposa B mpupojie




53

O30H — aJUIOTPOMHAS MOJU(PHUKAIIHSA
KHCIIOpOJa

54

55

56

57

TemnoBoit 3 PeKT XUMUIECKON peaKIlui,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEaAKIINH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4yeCTBC TOIIJIMBA. 3an5[3HCHI/IC BO3ayXa.

Brruncnenus no ypaBHEHUSIM XUMUYECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMa,
MAaccChl IO U3BECTHOMY KOJTMYECTBY
BellecTBa, 00bEMY, Macce peareHTOB WK
MPOJYKTOB PEAKIINU

KonTponbnas padorta Ne 2 o reme "Bo3ayx.
Kucnopona. Oxcuasr"

58

59

Bomopoa — 37eMeHT ¥ IPOCTOE BEIIECTBO

Crioco0bI nostyueHust BOA0Poia B
71a00paToOpUu U MPOMBILIUIEHHOCTH

60

[IpakTuueckas padbora Ne 4 o Teme
"I[Tonyuenue u cobupanue BOIOpOaa,
U3Y4EHHUE €r0 CBOWCTB"

61

62

63

Hcnons3oBanmne BOIOPO/Ia B KAUECTBE
TOIJINBA

ITousTue o xucmorax u coisax. CocraB
KHUCJIOT U cojeH

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

ra3a o U3BECTHOMY €ro KOJIMYECTBY
BEIIIECTBA UIIH 00BEMY

64

Brruucnenust 00bEMOB ra30B 110 ypaBHEHHIO




XAMHYECKOU peaKkuu

65

Brruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MacChI TI0 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, MacCe PEareHTOB WIIH
MPOJYKTOB PEAKITUN

66

67

dusnyeckue ceolictsa Boanl. Boga B
pupojie

AHanu3 ¥ CUHTE3 — METO/Ibl U3yUCHHUS
COCTaBa BOJBI

68
69

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTE BelecTs B BOJIE

Hacelimiennsie 1 HeHACHIIICHHEIE,
KOHLEHTPUPOBAHHBIE U pa30aBIIEHHbIE
pacTBOpHI

CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0Js1 paCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUS

[IpakTuueckas pabora Ne 5 o teme
"ITpuroToBieHNE pacTBOPOB C OIIPEIEIEHHON
MacCOBOM J0JIed pacCTBOPEHHOTO
BeniecTsa. [ [purorosiieHne pacTBOpoB C
OIPEIEIEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTBa'

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBas A0JIs BEIIECTBA B PACTBOPE»

75

Brramcnenns ¢ ncnojb30BaHNEM HOHSITHS




«MOJISIpHAsi KOHUEHTpaLUs PACTBOPEHHOTO
BEIIIECTBAY

Ponb pacTBOpoOB B IPUPOJAE U KU3HU

76 yenoBeka. KpyroBopot Boibl B Ipupo/ie

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJI.
Brrurcnenus ¢ ucmoib3oBaHueM IpadUKoB

78 PacTBOPUMOCTH JIsl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS
«MaccoBasi JI0JIS BEIIECTBA B PACTBOPE»
Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIEHTpAIUsl PACTBOPEHHOTO
BEIIIECTBAY
Boruncnenus ¢ ucnonb3oBaHueM rpaduKkoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

83 Konrtponbnas padora Ne 3 o Teme
"Bomopon. Bona. PactBopel. OcHoBanus"

84 Oxkcupsl: cocTaB, KnaccupuKaius,
TPUBUAJIbHBIE HA3BAHUS

85 [Tony4yeHne 1 XUMHYECKHE CBOMCTBA OKCHIIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPIKAIUX KHCIOTaxX

87 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA KUCIOT

88 [Tonyuenne kucnor

89 Krnaccudukanus ocHOBaHUH




90

[I1€noun, UX CBOKCTBA U CIIOCOOBI MOTY4IEHUS

91

92

HepacTBoprMbIe OCHOBaHHMS, HX CBOWCTBA U
CIOCOOBI IOJTyYEHUs
[TonsTre 06 aMpOTEPHBIX THAPOKCUIAX:

XUMHYECKHE CBOMCTBA U MOJIY4YCHHUE.
[IpruMeHeHne BaXKHEUIINX OCHOBAHUHN

93

Counu: cocraB, kinaccuukanus,
TPUBHUAJILHBIC HAa3BaHUS

94

95

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conent

I'eneTnyeckas cBs3b MEKAY KilaCcCaMU
HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

96

[IpakTuueckast padora Ne 6. Pemenune
SKCHICPUMCHTAJIBHBIX 3a1a4 110 TCMC
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX
COCIMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKIK: KOJIMYECTBA BEIECTBA, 00bEMA,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, Macce peareHTOB WiIn
IIPOJIYKTOB PEAKLIUH

98

BI)ILII/ICJ'IGHI/ISI MacCChbI nponyKTa pCaKIII/H/I 10
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJIEpXKAIIEero ONpeaeIEHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

99

KonTponbnas pabota Ne 4 o reme
"OCHOBHBIE KJIacChl HEOPTAHUYECKUX




coequueHui"

[IepBble NOMBITKU KJIACCU(PUKALIUU

100
XUMHUYECKHX IJIEMEHTOB

101 [TonsiTHE O TPYIITaX CXOIHBIX AJIECMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yloT aMm(poTepHbIE
OKCHJIBI ¥l TUAPOKCHUIBI

103 [lepuoanueckuii 3akoH. OTKpBITHE
[Tepuoanyeckoro 3akoHa
KopotkoneproaHasi 1 JUIMHHOTICPUOTHAS

104 dbopmsl [Tepuoanueckoil cuCTeMbl
XUMH4YECKUX 31eMeHToB .M. Menneneesa

105 [lepuonst 1 TpynmbI

106 OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB

107 CocTaB aTOMHBIX Si7IEp

108 H30TOMBI KaKk pa3HOBUIHOCTH aTOMOB
XUMHYECKOT0 JIEMEHTa

109 ONEKTPOHBI

110 DneKTpoHHas OpOUTaIb

111 DHepreTudyeckue YpoBHHU U TOyPOBHH
atoma; S-, p-, d-opburanu

112 ONEeKTPOHHbIE KOH(UTYpAIH U AIEKTPOHHO-
rpaduueckue GopMyJibl aTOMOB
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHYECKUX JIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena

114 3aKOHOMEPHOCTH U3MEHEHHS pajnyca

aTOMOB XUMHYCCKHUX OJICMCHTOB,




METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
10 TPpyNIaM U nepruojam

M3MeHenne cBOMCTB COEMUHEHNI

115 XAMHYECKHUX 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10

116 ero noyioxkeHuto B [leprognyeckoit cucreme
.. Menneneesa
3nauenue [leproandeckoro 3akoHa u

117 [Tepronueckoi CHCTEMbl XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHS HAYKU U IPAKTHKU

118 DIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB

119 KoBasienTHas nossipHas CBA3b

120 KoBasieHTHast HeMoOJsIpHAas CBS3b

121 Honnag cBs3b

122 DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYITBI
BEILIECTB

123 Kpucrannuyeckue u amopdHbie BemecTBa

124 TUMbl KPUCTATUTHUECKUX PEHIETOK U UX
XapaKTePUCTUKU
[TprunHBl MHOTOOOpA3usl BEIIECTB,

125 3aBHCUMOCTH CBOMCTB BEIIISCTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKUCIIEHUS

127 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU

128 XUMHUUYECKHE dIIEMEHTHI — OKUCIUTEIN U

BOCCTaAaHOBHUTCIIU




CocraBiieHUE YpaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIIHA, METOJT 1
3JIEKTPOHHOTO OaaHca
Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, Macce peareHToB WIH
MPOJYKTOB PEAKIUU
Brrunciienus npocrenieid MOJEeKyJISpHOM

131 (opMyITBI BemIeCTBa MO NU3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 KonTponbnas paborta Ne 5 o reme 1
"Ctpoenue atroma. XuMU4eCKas CBsI3b"

134 PesepBHblil ypok

135 PesepBHblit ypok

136 PesepBHEIi ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypes:
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTH 3aMOTHEHUS
2 INEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX 1
MIEPUOJIOB
3 Oco0eHHOCTH 3aI0IHEHUS JIEKTPOHHBIX 1
opbOuTaneit aToMoB OOJIBLINX MEPUOIOB
4 CreneHb OKUCIEHHS U BaJIEHTHOCTD
5 Buipl xumMuueckon cBs3u
OOMEHHBIN ¥ TOHOPHO-aKIIETTOPHBIH
6 MeXaHH3M 00pa30BaHUs KOBAJICHTHON 1
CBA3U. MeXMONEKyIsIpHbIE
B3aUMOJEICTBUSA
THUIBI KPUCTAIIINYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOCHUS KPUCTAIITMUECKUX 1
pemeToK
3aBHUCHUMOCTH CBOMCTB BEIIIECTBA OT TUTIA
8 KPUCTATUICCKON PEIMIETKN U BUIA 1
XUMHUYECKOH CBS3U
9 Kiaccudukanms XuMruaecKux peakifi mo 1
pPa3IUYHBIM MPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKLUi. 1

TemnoBoit 3¢ ekt XuMUIECKoi peakuuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BeranciieHust mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKINH: TEIIOBOTO AP deKTa
XUMHUYECKOHN PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIIEro HiIH
o0pa3oBaBLIErocs BeIeCTBA

13

14

ITonsiTHE O CKOPOCTH XMMHUYECKOU
peakuuu. 3aKoH JeHCTBYIOLINX Macc
Oueprus aktuBanuu. [lonsTue o karanuse.
®depmeHThl. UHTHOUTOPBI.

15

@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKON peaKIu

16

17

18

ITonsATHE O XHUMHYECKOM paBHOBECHUU,
npuHuun Jle Hlarense

cD@.I(TO]I)I:I, BJIMAOIIMUC HA COCTOSAHHC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3JIMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

Baxuble OKHCIUTEIN U BOCCTAaHOBUTECIIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MIPOCTHIX BEIIECTB — METAJIOB
1 HEMETAJJIOB, KHCJIOT B COJIEH — B CBETE
MPEACTABICHUI 00 OKUCIUTETHHO-
BOCCTaHOBHUTEIIbHBIX PEAKIIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTANIBHBIX 337134 [0 TeMe

21 «OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIE
peaxIum»
Konrtponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKHX PEeaKLuii»

93 PacTBOpeHue kak (pU3NKO-XUMHUECKUI
rporecc

24 DNEeKTPOIUTHI U HEAJIEKTPOJIUTHI

25 Teopust 3neKTPOAUTUUECKON TUCCOLMALINN

26 HonHoe npou3BeicHue BOIBI.
Bonoponnslii nokasarenb

97 DNEKTPOIUTUYECKAS AUCCOLUALUS KUCIIOT,
OCHOBaHUU U coJiel

28 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUU H COJICH B

29 CBETe MpeicTaBleHu 00
ANEKTPOIIMTUYECKON JUCCOLUALIUU

30 KavecTBeHHBIE peakIiui Ha HOHBI
ITpakTruyeckas pabora Ne 2. Pemenue

31 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLIMALIMS

32 I'mpponus conent

33 Honnbie ypaBHEHUS THAPOIN3A COJICH
IIpakTuyeckas padora Ne 3. Pemenue

34 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME

«I'unponus conen»




BrrunciaeHus Maccel MMpoaAYyKTa pCakKuu I1mo
H3BECTHOM Macce OAHOI'0O U3 NCXOJHBIX

35 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
COJIEp>KaIlero OnpeenéHHYI0
KOHIIEHTPALIUIO PACTBOPEHHOTO BELIECTBA
Konrtponsnas padora Ne 2 o Teme

36 "DJIEKTPOTUTHYCCKAS TUCCOIUAITUS.
XHUMHUYECKUE Peakiuu B pacTBopax"

37 OOm1ast xapaKTepUCTHKA HEMETAIUIOB

38 OO01as xapakTepuCcTUKa raJloreHOB

39 XHUMHUYECKUE CBOKMCTBA IaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 Xnopooaopon. ComnsiHasi KUCIIOTa
[IpakTuueckas padora Ne 4 o Teme

41 "[lonyueHune CONSIHOM KUCIOThI, U3y4YE€HUE
e€ cBoiicTB"

42 [ToHsITHE O KUCIOPOACOIEPHKAIIUX
KHCIIOTaX XJIOpa M UX COJISIX
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

43 peaKIuii, eCIIu OJIUH MX PEarcHTOB JaH B
M30BITKE

44 Baxwnerime coenHEHUs Xiopa U UX
HaXO0XJEHHE B IPUPOJIE

45 OO6mrast xapakTeprcTuka 3J1eMeHToB VIA-
TPYIIIIBI

46 CtpoeHue U CBOWCTBA IPOCTOTO BEIIECTBA
cepbl. AJUTOTPOITHBIC MOIU(DHUKAIIH CEPBI

47 CepoBogopo, ctpoeHue, (pu3nuecKue u




XUMHYECKHE CBOMCTBA

48 Oxkcuapl cepbl

49 CepHucras KuciaoTa u e€ coliu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbllIEeHHOE TTOTyYE€HUE CEPHOM
KHCIIOTBI
HaxoxneHnue cepel 1 €€ COeAMHEHUN B

52 pupoe. XUMUIECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEqUHEHUSIMU CEPbI
Brruncnenus Maccbl IpoayKTa peakiiu 1o

53 M3BECTHOM MaccoBoi (00bEMHOI) J0J1e
(%) ero BBIXOAA OT TEOPETUICCKU
BO3MOYKHOTO
Breruucnenus maccoBoit (00bEMHOM) 105IH

54 (%) BBIXOJa POTYKTA PEAKIIHH T10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MTPOYKTa PEaKIIUN

55 OO6mas xapakTepucTuka 31eMeHToB VA -
TpYIIIBI

56 A30T, pacIpOCTpaHEHUE B MPUPO/IE,
¢bu3nuecKkre U XuMHUYeCKHe CBOMCTBA

57 AMMUaK, ero GU3HYECKUe U XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pad6ora Ne 5 o Teme

59 "IlonydyeHre aMmmMuaKa, U3y4eHue ero
cBOMCTB"

60 Oxcuet azota (1, 11, 11, 1V, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY>KaIoLIei cpebl
COETMHEHUSIMH a30Ta

64

dochop, ammoTporHbie MOAUGUKAINN
dbocdopa

65

66

67

Oxcunpt pocdopa (I, V) u pochopras
KHCJIOTa

[ToHsATHE O MHUHEPATIBHBIX YIOOPEHUSX.
3arpsi3HeHue NPUPOTHBIX BOJIOEMOB
COCTMHEHHMAMU a30Ta U Gocdopa

Yriepon, ero aJutIoTPOITHbIE MOAU(PUKAIIAN
Y CBOMCTBA

68

Oxcunsl yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM

yraepona (1V)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenue oxcuna yraepoaa (1V) u
M3y4YeHHUe ero CBOMCTB"

YroapHas KUCIIOTa U €€ COJIU

71

[TepBoHavanbHBIC TOHATHS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COEAMHEHHUSX YIIIepoa

72

[IpupoIHBIE UICTOYHUKH YIIIEBOJIOPOJOB U
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH




73

ITousTHe 0 OUOJIOTUYECKH BAXKHBIX
OpPraHMYECKUX BEIIECTBAX — JKHPaXx,
OelKax M yrieBojax

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOMCTBA

Oxkcua kpemnus (1V), kpeMHueBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

[IpakTuueckas padora Ne7. Pemienue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxknelmme HeMeTalIbl U UX
COCIMHEHMS

78

Brruncnenus maccol (00b€Ma; H.Y.)
IIPOYKTA PEaKLMK 110 JAHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COZIepIKAIIEeTO OTPEICIEHHYIO MACCOBYIO
JIOJTEO TIPUMECEH

79

80

81

Kontponsnas padora Ne 3 o Teme
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS.

OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nonoxenus B [ICXD JI.1. Menaeneena

Mertannsl A- u b-rpynn

82

Mertannndeckast CBSI3b M METaJUIMYECKast
KpUCTAJITINYECcKast pelérka. 3aBUCUMOCTh
(bU3MYECKUX CBOWCTB METAIIJIOB OT
CTPOEHHS KPUCTAJIIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYYEHUST METaJIIOB,

84
Metamutyprusi. CriiaBbl
DIIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 Brruncnenus mo ypaBHEHUSIM 3JIEKTPOTU3a
pacIuiaBoB M pacTBOPOB BEIIECTB

87 [TonsiTHe 0 KOPPO3UM METAIIIOB
Brruncienus coctaBa cMecel ¢

88 WCIIOJIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PaznmmuHble TUIBI BEIYMCIICHUHN 110
YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHA

90 Metainsr A-rpymi. [enodnsie MeTamibt

01 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAIIJIOB

92 Oxcupl U TUIPOKCHIBI HATPUS U Kallust

93 [llenoyHO3eMEIBbHBIC METAJLIBI

94 Baxxneinmnme coemMHEHNS KaJIBITHS,
CBOMCTBA, IPUMEHEHUE

95 JKEcTKOCTh BOMBI U CIIOCOOBI €€
yCTpaHEHUS
IIpakTuyeckas padora Ne 8 o Teme

96 "JKECTKOCTh BOJBI U METOJHI &€

ycTpaHeHHs"

97

AFOMUHAN




AMpoTepHbIE CBOIICTBA OKCHJIA U

%8 TMJIPOKCUIA ATFOMUHUS

99 OO01mmas xapakTepucTHKa METaioB b-
rpymi (T0OOYHBIX TOATPYIIIL)

100 IlepBoHauabHBIE NPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSX

101 Menp u cepedpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMILIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcupl, TuIpoKcH bl U conu xenesa () u
xenesa (1)

107 UYyryH u cTanbp — CIUIaBbI JKele3a
ITpakTruyeckas pabora Ne 9. Pemenue

108 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeiie MeTauIbl U UX COCTUHEHUS
Beruucnenus cocraBa cmecen ¢

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUH

110 PaznuuHble TUTIBI BBIYUCIIEHUN 110
YpaBHEHHSIM XHMAYECKUX PEaKITHii

111 Kontponsnas padora Ne 4 o teme
«BaxxHeiie MeTauIbl U UX COCTUHEHUS

112 be3onacHoe ncnoap30BaHUE BEMIECTB U

XUMHUYECKHUX PEaKIHi B OBITY




113

HoBbie maTepualibl 1 TEXHOJIOTHUH.
[TpUHIUTIBI «3ETEHON XUMUKY

114

115

XuMus 1 310pOBbE

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonstue o npeaensHO TOMYCTUMON
koHneHtpanuu Bemects (I1/1K)

116

DKOJOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C
COCAMHEHUSIMU YTJIEpOJia, a30Ta, CEPHI,
TSOKENBIX MeTanaoB.Poab XxumMuu B
PEIICHUH YKOJIOTHYECKUX TPoOIeM

117

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XUMHUYECKUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHUS aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTMHECHHI
B IIEPHOJIaX U TPYIIIAx

Crpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSTHUH. Buibl
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHUECKUX peakIuii Mo
Pa3IUYHBIM MPU3HAKAM

121

[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUI B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPEICTABICHUI XUMHUYECKONH KHHETHUKU U
TEPMOJMHAMUKH.

122

XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'upponus conen




CBoiicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE MPEICTABICHUI 00 1
AIIEKTPOJIUTHYECKON JUCCOIHAITIT

124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIIU3.
[IpakTrueckas padota Ne 10. Pemenne

125 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1 1
«XUMHYECKHUE PEAKLIHMY
[Ipaktrueckas padora Ne 11. Pemenue

126 AKCIICPUMEHTAIIBHBIX 337124 110 TEME 1 1
«MertaJbl, HeMETaUThl U UX COCTUHCHUS

127 PesepBHbIit ypok 1

128 PesepBHbIil ypok 1

129 PesepBHbIit ypok 1

130 PesepBHEIiT ypok 1

131 PesepBHbIil ypok 1

132 PesepBHBIi ypok 1

133 PesepBHbIil ypok 1

134 PesepBHBIi ypok 1

135 PesepBHbIil ypok 1

136 PesepBHEIiT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME







