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HHOACHUTEJIBHASA 3ATINCKA

[IporpaMma mo XMMHUK OCHOBHOTO 0011ero 00pazoBanus (yriryOJaEHHBIH YPOBEHb) COCTAaBIICHA Ha
OCHOBE TpeOOBaHWII K pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTENbHON MPOrpaMMBI OCHOBHOTO
obmmero obpazoBanus, npencraBieHHbx B PI'OC OO0, ¢ yuerom denepanbHOi paboder mporpaMMbl
BOCTIMTaHUSI.

IIporpaMmMa mo XWMUH pa3padoTaHa C IIENBI0 OKa3aHWUS METOJUYECKONW IMOMOINH YYHUTENIO B
CO3aHMU paboYel MPOrpaMMBI IO YIeOHOMY ITPEIMETY.

IIporpamMma mo xumun Ia&T MpECTaBICHUE O MENsIX, o0MIel cTpaTernu 00ydeHus, BOCIIUTAHUS U
pa3BuTHS OOYYAIONIMXCS CPEICTBAMH Y4eOHOTO TIpeAMETa, OIpeaessieT 00s3aTeNbHOE IPEeIMETHOE
COIlepKaHue, ero CTPYKTypy IO pa3jesiaM M TeMaM, paclpelesieHHe MO KilaccaMm, PeKOMEHIYEeMYIO
MOCIIEIOBATEIEHOCTD N3YUEHUS XUMHUH C yIETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU
y49eOHOT0 TIpoIiecca, BO3PACTHBIX 0COOCHHOCTEW o0ydarommxcs. B mporpaMme 1Mo XMMHH yYUTHIBAIOTCS
BO3MOXKHOCTH Y4eOHOTO TIpeMeTa B pealu3aldd TPeOOBaHWHA K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeaMETHBIM U TIPEAMETHBIM pe3yJibTaTaM 00y4deHus ¥ B ()OpPMHUPOBAaHUU OCHOBHBIX BHIOB Y4eOHO-
MO3HABATENFHON JAESITETFHOCTH 00YYarOIIErocs: 0 OCBOSHHIO YI€OHOTO COIEepIKaHus.

W3ydeHnne XWMHM Ha ypOBHE OCHOBHOTO 0OmeEro oOpa3oBaHWS OpPHWEHTHPOBAHO Ha
OOIIEKyIbTYPHYIO TOATOTOBKY, HEOOXOOUMYIO JJsi BEIPa0OTKH MHPOBO33PEHYECKHUX OPHEHTHUPOB,
Pa3BUTHUS MHTEIUIEKTYAIBHBIX CIIOCOOHOCTEN 1 HHTEPECOB 00YUArOMINXCs, Ha TIPOIOJDKEHIE 00YICeHUS Ha
YpOBHE CpeHero o0mero 00pa3oBaHuUsI.

3HaHWE XUMHUHU CIYXXUT OCHOBOW i (hOPMHUPOBAHHS MHUPOBO33PEHHS O0yYaromerocs, €ero
MPEJICTABICHUH O MaTepUalbHOM E€IWHCTBE MHpa, BAXHYIO POJb HTparOT (OpPMHUpPYyEMble XHMHUEH
TIPEJICTABJICHHUS O MPEBPAIICHISIX SHEPTHUH U BEIIECTB B MIPUPOJIE, O MTYTAX PEIICHUS TII00ATBHBIX IPOOIIeM
YCTOMYMBOTO DPa3BUTHsI YEIOBEUECTBA — CHIPHEBOW, YHEPreTUUECKOH, MPOJIOBOIBCTBEHHOW MPOOIEM,
poOJIEeMbI SKOJIOTHYECKOH 0€30MaCHOCTH, MPOOIIEM 3/IpaBOOXPAHEHUS.

N3yueHne xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (HOPMHUPOBAHUS KYJIBTYpHI
JUYHOCTH 00yYaroIuXcsl, uX o0IIel 1 (yHKIMOHAIBHOW TPAMOTHOCTH;

BHOCHUT BKJIaJI B ()OPMHUPOBAHIE MBIILIICHHUSI M TBOPUYECKUX CIIOCOOHOCTEH 00ydJaromnXcs, HABBIKOB
X CaMOCTOSTENbHOW YYEeOHOH AeATeNIbHOCTH, JKCIIEPUMEHTANBHBIX W HCCIEIOBATENbCKAX YMEHHI,
HEOOXOJIUMBIX KaK B IIOBCETHEBHOM KH3HHU, TaK U B TPOPECCUOHATEHON ICATENLHOCTH;

3HAKOMHT CO CTIEIU(PHUKON HAYTHOTO MBIIIJICHHUS, 3aKJIa IbIBAET OCHOBBI IPE/ICTABICHHUH O SIMHCTBE
MIPUPOJIBI ¥ YETIOBEKA, SBJISIETCS KIIFOYEBBIM 3TAlIOM B JOPMHUPOBAHHHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH
oOydJaronmxcs;

croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
NPUpPOJIe, K YEIIOBEKY, BHOCUT CBOH BKIIA/I B IKOJIOTHYECKOe 00pa3oBaHue 00YYatOlIHXCsl.

JlaHHbIe HaNpaBJIeHUs B 00yYEHUH XMMHUU 00ECIIEYNBAIOTCS CIICHM(UKON COJIEpKaHuUs MTPeMeTa,
KOTOPBIA SIBJISIETCSI TENArOTHYECKH aJalTHPOBAHHBIM OTPKEHHEM OMNpEACTICHHOTO JTama pPa3BUTHS
XUMHH.

VYriyOn€HHbI Kypc XUMHH OCHOBHOTO OOIEro 0o0pa30BaHUs OPHUEHTUPOBAaH Ha OCBOCHUC
00yJaroIUMHCS CUCTEMbl TEPBOHAYAJLHBIX TMOHATHH XHMHHU, OCHOB HEOPTraHMYECKOH XUMHH,
OCHOBOIIOJIATAIONINX TIPEICTABICHUN OOIMEel XUMUH W OTACIBHBIX 3HAYMMBIX MOHATHH OpraHUYIEeCKOU
XUMUH.

CTpyKTypa colepXaHusl IpOorpaMMBbl IO XMMUHU CPOPMUPOBaHA HA OCHOBE CHCTEMHOTO MOJIX0Aa K
e€ m3ydenuto. ConepaHue CKIaIbIBACTCS U3 CUCTEMBI MMOHATHH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U
CHUCTEMBl TOHSATHH O XuMHUUeckod peakuuu. OOe 53TH CHCTEMbl OpPraHM30BAaHBI MO MPHUHLHITY
MIOCJIE0OBATENFHOIO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETHUYECKHX MPEJICTABICHUH Pa3HOTO YPOBHSL:

ATOMHO-MOJIEKYJISIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[epuonuueckoro 3akona /.M. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUH;

YUEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;



NpEeACTaBICHUI 00 ANEKTPOTUTHIECKON TUCCOIMAIIH BEIIECTB B PaCTBOPAX;

0 XMMUYECKOH KHHETHKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHuecKrX 3HAHUH MOJIOKEHBI SMIIMPUYECKH TOTyueHHbIe (akThl. TeopeTruueckue
3HAHMS Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YPOBHS K APYrOMY M OOECIEUMBAIOT 00YYaIOIIMMCS
BO3MOXHOCTb OOBACHSTH U MPOTHO3UPOBATH CBOMCTBA, CTPOSHHE M 001aCTH MPAKTUIECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue cofiepKaHusl IPOrPaMMBbl 110 XUMHUH MIPOUCXOANUT C MCIIOJIb30BAHUEM 3HAHUU U3 paHee
W3y4YCHHBIX y4eOHBIX TPEIMETOB: OKpYKaloluWi Mup, Ouonorus, (usnka, Maremaruka, reorpadus,
TEXHOJIOTHsI, UCTOPHSL.

[TporpamMma ocHOBHOTO 00111eT0 00pa30BaHus M0 XUMHH (YrTyOnEHHBIA yPOBEHb) OPUEHTHPOBAHA
Ha coxpaHeHHe (YHIaMEHTAJIbHOTO XapakTepa o0pa3oBaHMs, CHEUUPUKH YUEeOHOTO MpeaMera |
o0ecriedeHne yclemHoro oOydeHusl Ha ClieAylolleM ypoBHe oOpa3oBaHHs. B mporpamMme mo Xumuu
peanu3yeTcs pa3BUBAMOLIAas W TpaKTHUECKas HANpaBICHHOCTh oOyueHHs xuMmuM, AuddepeHumanys
o0y4eHus1, BKIIOYAIOmas NpoQHUIbHYI0 TOATOTOBKY 00YYarOIIMXCs ¥ MOCIEAYIOIIee cCaMOOTIpeieicHUE B
BBIOOpE HamNpaBieHUs 00yUeHHS B TPO(UIBHBIX KJIACCAX.

VYrny0néHHoe n3ydyeHne XUMUH CIIOCOOCTBYET peaii3aliy 3a/1a4d NpohecCHOHaIbHON OpUEHTALUH
W HamnpaBlICHO Ha TMPEJOCTAaBICHHE BO3MOXHOCTH KaXAOMYy OOydarolmeMmycsi NpOSIBUTH CBOH
HWHTCIJICKTYAJIbHBIC U TBOPYCCKUC CIIOCOOHOCTH IIpyu U3YUYCHHU yqe6Horo npeameTa, HGO6XOIH/IMI)IG JIISL
MPOJIOJDKEHUS 00pa30BaHUs U NaNbHEHIICH TPyIOBOH IS TETHbHOCTH.

IIporpamma mo xumuu (YriiyOA€HHBIH ypOBEHb) MpEIHA3HAYCHA JJIS HCIIOJNb30BAaHUS B
00pa30BaTeNbHBIX OPTaHU3AIUAX, PEATU3YIOMUX TporpamMmbl JuddepeHIupoBaHHOTO (YriIryOI€HHOTO,
Mpo(MITHLHOTO) H3YUYCHHS OTJENBHBIX YU4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusI.

Ob6pasoBatenpHple (QYHKIMM XHMHHM, H3y4aeMOH Ha yINIyOJICHHOM YpPOBHE, PEaIu3yIOTCS B
nporecce GOpMUPOBAHMSI 3HAHUH OCHOB XUMHUYECKON HAYKU KaK 00JIACTH COBPEMEHHOT'0 €CTECTBO3HAHNS,
001aCTH PaKTUYECKOH AEATENFHOCTH YeJIOBEKa M OJJHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIBTYpPBI. 3agaya
y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHYECKUX 3HAHUN — BaKHEUIIMX (DAKTOB,
NOHATHH, 3aKOHOB M TEOPETHYECKHX IIOJIOXKEHUH, JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOIO
XapakTepa, A3bIKa HayKd, B NMPHOOLICHWM K HAy4YHBIM METOAAM MO3HAHHUs NPH HU3YUYEHHH BELIECTB U
XUMHAYECKHUX PEeaKLui, JOPMUPOBAHNH U PA3BUTHUH MTO3HABATEIBHBIX YMEHHUH U CIIOCOOOB JESITEIbHOCTH U
X MPUMEHEHUH B Y4eOHO-IIO3HABATEIBHOW W y4eOHO-HCCIIEIOBATENBCKON AEATENILHOCTH, OCBOCHUH
npaBuI 0E30MaCHOrO OOPAIIEHUS C BEIIECTBAMH B IIOBCEAHEBHOM KHU3HU.

Llenn u3y4eHUS] XUMHM OTPa’KarOT HANPABICHHOCTb OOy4YeHHMsS Ha pa3BUTHE W CAMOPA3BUTHE
JMYHOCTH, (POPMHUPOBAHHE €€ MHTEIUIEKTa U OOIIEH KyJIbTYpHI.

N3yyeHne XuMHUM HampasJieHO HAa JOCTHXECHUE CIIETYIOLINX LIEIeH:

(GbopMHpPOBaHME HWHTEUICKTYAJIBHO PAa3BUTOW JIMYHOCTH, TOTOBOM K €aM0OOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPHUHITHIO DPELICHHWH, CIIOCOOHOM aganTUpoBaThCsi K OBICTPO
MEHSIOLIUMCS YCIOBUSM KHU3HU;

(bopMHPOBaHHE CUCTEMBbl XUMHUYECKHX 3HAHMHA KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHON KapTHUHBI
MHpAa, KaK OCHOBBI JJIsl IOHUMaHHS XUMHUYECKOW CTOPOHBI SIBJIGHUH OKPYKAIOLIET0 MUPa, OCBOCHHUE S3bIKa
HaYKH;

npuoOlieHre 00yJaroluxcsi K CaMOCTOSITENbHOW TIO3HABATEIbHONM W HUCCIIE0BATENLCKON
ACATCIIBHOCTH, K HAYYHBIM METOAaM IMO3HAHU, (1)OpMI/IpOBaHI/Ie MOTHUBAIlMA U Pa3BUTUEC CIIOCOOHOCTEN K
HN3YUYCHUIO XUMHU;

dbopmupoBaHue o0mIel (QYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, B TOM YHCIIE
}/MeHI/Iﬁ OOBSICHATE U OLICHUBATH ABJICHUA OKPYKAIOMIETO MUpa, UCIIOJIb3Ysd 3HAHUA U OIIbIT, ITIOJTYUYCHHBIC
MpH M3yYeHUH XWMUH, MPUMEHATh MX MPH PEIIeHHH MpoOJeM B TOBCEAHEBHOHN XU3HU W TPYIOBOM
JIeSITeIbHOCTH;

pasBuTHE Y 00yJAIOIIMXCA WHTEpeca K M3YUCHHUIO XUMHUU U chepaM AeSTEIHHOCTH, CBI3aHHBIM C
XUMHEH, MOTHBAIlMSA K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIECIO NPOGWIS W HaNpaBICHHOCTH
JTATbHENIIer0 00y4eHus;



0CO3HAaHNE LEHHOCTH XUMUYECKUX 3HAHHU B )KH3HU YEIOBEKa, IIOBBILICHUE YPOBHS SKOJIOTHIECKON
KYJIBTYPbI, HEIPUSTHE NEHCTBUH, MPUHOCAIINX BPEJl OKPYKAIOLIEH Cpeie U 310POBbIO JIOJIEH;

npuoOpeTeHre OO0y4YalOIIMMHUCS OMbITa CAaMOMO3HAHWS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMITETEHIINH ), HEOOXOAUMBIX ISl PA3THMYHBIX BUAOB ACSATEIBHOCTH.

Ha yriny6nénnoe n3ydenue yueOHoro npeamMera « XuMus»» oTBoauTcs mo 136 yacos B 8 u 9 knaccax
(4 gaca B Hezento), Bcero 272 yaca 3a J1Ba rojia 00yueHHS.



COJEPKAHUE OBYYEHUA
8 KJIACC

IlepBoHayanbHble XMUMHYECKHE OHATHS

XuMusl — BakKHas OOJNIACTh €CTECTBO3HAHMA M IMPAKTHUECKOHM IesITeNbHOCTH denoBeka. lIpemnmer
xuMuH. Poib XuMuM B Ku3HM YenoBeka. KpaTkue cBefeHUS 00 UCTOPHHM BO3HUKHOBCHHS W Pa3BUTHUS
XUMUU. XUMHS B cucTeMe Hayk. Tema u BemiectBa. Du3nueckue U XUMUYECKHUE CBOMCTBA BEIECTB.
ArperatHele COCTOsSIHUA BelIecTB. [IOHSITHE O TEOPETHYECKMX U SMIUPUUYECKUX METOJIaX MO3HAHUS B
€CTECTBCHHBIX Haykax. [IpelncTaBieHrs 0 HaydYHOM IMO3HAHWU HA 3MITMPUYECKOM YPOBHE: HAOIO/ICHUE,
U3MEpEHUe, SKCIEPUMEHT, MOJCIUpPOBaHUE, BhIuMcieHHE. lIpencTraBieHus O HAay4YHOM IO3HAHUU Ha
TEOPETUYECKOM YPOBHE: Hay4HbIC (PaKThI, MpoOIeMa, TUIIOTE3a, TCOPHS, 3aKOH.

S3b1k xuMuu. ICTOYHUKY XUMUYECKON UH(OPMAIIHH.

[NonsiTue 0 MeToax pabOTHI ¢ XUMUYECKUMU BelecTBaMHU. O00pyI0BaHUE ITKOJILHOW XUMUYECKON
naboparopuu. [IpaBuina 6e30macHoro oOpaiieHus ¢ BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM.

YucTeie BeniecTBa u cMecu. [IpupoiHbie cMecH: BO3MyX, IPUPOIHBIN Ta3, He(Th, IPUPOIHBIC BOJIBI,
TOPHBIE TIOPOABI U MUHEpaJibl. [IOHATHE O TOMOTEHHBIX U T€TEPOreHHBIX cMecsx. CrocoObl pa3aeiieHus
cMeceid. O4rcTKa BEIIECTB.

BemectBa U XUMUYECKHE PEAKIUUA. ATOMBI U MOJICKYJBl. XHUMHUYECKHE 3JIeMEHTHL. CHUMBOIIBI
XUMHUYECKUX dJeMeHTOB. IIpocThle W CIOXHBIE BemecTBa. MeTawibl W HeMeTaulbl. BemecTBa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUSL.

Xumudeckas hopmyJia. BaleHTHOCT aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BeniecTB. Onpe/e/ieHue BAICHTHOCTH 3JIEMEHTORB 10 (hopMyJiaM OWHAPHBIX COCAUHEHUN U COCTABJICHUE
dopMyn OWHApHBIX COCJUHEHWH MO BAJIEHTHOCTH »5JeMeHTOB. OTHOCUTENbHAs aTroOMHas Macca.
OTHOCHUTENbHAsT MOJEKyJIsgpHas Macca. MaccoBas OIS XHMHYECKOT'O DJJIEMEHTa B COCIUHCHUU.
Haxoxnenne npocreiimieid (hopMyITsl BEIECTBA IO MaCCOBBIM JIOJISIM JIIEMEHTOB.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MacChl U 4HUCIA
CTPYKTYPHBIX €IUHHI] BellecTBa. PacueTsl mo opMyrnaM XMMHYECKUX COSOMHEHWH. MosipHas macca
CMeCH BelecTB. MoJbHAs JIOJII XUMHYECKOTO JJIEMEHTa B COeAMHEeHWH. HaxoskneHwe mpocteifmieit
(hopMyITBI BENIECTBA IO MOJILHBIM JIOJISIM 3JIEMEHTOB.

dusnveckrie 1 XUMHUYECKUE SBICHUS. XUMUUECKasl PEaKIlysl ¥ ee MPU3HaKU. Y CJIOBUS MPOTEKAHUS
XUMHYECKHAX peaKIuil. 3aKOH COXpaHEHHUS MAacChl BEIIECTB. ATOMHO-MOJIEKYIsipHas Teopus. JKW3Hb U
nesitenbHOcTe M.B. JlomoHOCOBa. XnuMudeckne ypaBHEHUS. THITBI XUMUYECKUX PEaKIuid (COeTUHEHHUS,
pa3JoXeHus, 3aMelIeHns, oOOMeHa). PacueTsl 0 XHUMHYECKUM YPaBHEHUSIM.

OKCTepUMEHTAIbHOE W3yYEHUE BEIIECTB W SBJICHHWA. 3HAKOMCTBO C XHMHYECKOH TOCYIOH, C
MIpaBHJIaMU PaOOTHI B 1a00paTOPUH U IpreMaMu 00paleHusl ¢ JIabopaTopHEIM o0opyoBarneM. Mzydenune
U omucaHue (PU3NIECKHX CBOWCTB 00pa30OB HEOPTraHWYECKUX BEIIECTB — METAIJIOB M HEMETAIUIOB.
HabOmronenne dusmueckux (IUIaBiIeHWE BOCKA, TassHHUE JIbJja, PACTUPAaHUE caxapa B CTYyIKe, KUTICHUE U
KOHICHCAITUS BOJBI) U XUMHUYECKUX (TOpEHUE CBEYH, IPOKAIMBAHUE MEIHOHN ITPOBOJIOKH, B3aNMOJICHCTBIE
COJIBI WJTH MeJla C COJSTHOW KUCJIOTOM) siBjeHuid. O3HAaKOMIIEHHE C 00pasliaMy BEMIECTB KOJIMYECTBOM 1
Mo, HabmrozieHne u ommcaHue MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakinui (pas3liockeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsl, MoydeHue u pasiaoxenue rugapokcuaa meau (11)
MIpH HAarpeBaHUH, B3aMOJIecTBUE *kele3a ¢ pacTBopoM conu Menu (11). zyduenne ciocoOoB pasnenenus
cMeceil (C TOMOIIBID MarHwTta, (QUIBTPOBAaHHWE, BBIIAPWBAHHE, IUCTHILIAIMSA, XpoMartorpadus),
MPOBEJICHHE OYMCTKH TOBapeHHOUN conu. HabmoneHue u onvcaHWe OIBITOB, WUTIOCTPUPYIOIIUX 3aKOH
COXpaHEHHS MacCCHI.

Bazkueiimue npeacTaBuTeId HEOPTAaHNYECKUX BellleCTB

IIpencraBnenns o razax. Bo3myx — cmech ra3oB. CoctaB Bo3myxa. 3akoH ABoraapo. MonsapHbIi
00béM ra3zoB. OTHOCHTENbHAS TIOTHOCTH Ta30B. OmpeneneHne OTHOCUTEIHLHON MOJEKYISIPHOH MacChI



ra3o00pa3HOTO BELIECTBA M0 M3BECTHOM OTHOCHTENBHOW IUIOTHOCTH. OOBEMHBIE OTHOLICHHS T'a30B MPHU
XUMHUYECKHX pEaKLUiX.

Kucnopon — anemeHT u mpocroe BeuiecTBo. HaxoxaeHue kuciopoaa B mpupoze, Gu3ndecKkue u
XMUMHAYECKHE CBONCTBa (peakuuu ropeHuss M okucieHus). [Ipomecchl OKHCIEHHs B KHBOHM IMPHPOE.
Oxcunagl. [Ipumenenne kucnopona. CriocoObl moTyueHHs: KUCIOPOAA B 1a00PaTOPHH U IPOMBIILICHHOCTH.
[Monste o xatanmzatope. KpyroBopoT kucmopona B mpupojse. O30H — amnorponHas Moaudukanus
kuciaopoaa. O30HOBBIH CIION, €T0 3HAUE€HUE JUISl JKUBBIX OpraHu3MoB. Pa3pyiieHne 030HOBOTO CIos.

TemnoBoit  3PPeKT XUMHUYECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHSA, 93K30- H
SHAOTEpPMUYECKUE peakluu. TommmBo. Vcrnonp30BaHue yIiis 1 METaHa B KaUeCTBE TOIUIMBA. 3arpsA3HEHHE
Bo3ayxa. [lonstre o mapaukoBoM 3 dexTe.

Bomopon — sneMeHT W mpocroe BemiecTBO. HaxoxkIeHue Bomopoia B MpHpoJe, (HU3NUECKUE H
XMUMHYECKHE CBOWCTBA, MPUMEHEHHE, CTIOCO0BI oyueHus. [lonstue o kucnorax u consix. Mcnonb3oBanue
BOJIOPOJia B KAUECTBE TOIIMBA.

Bonma. ®dusuyeckue cpoiictBa BOAbl. Bojma kak pacteBopurens. PactBopbl. HachlieHHble 1
HEHAaCBIIIEHHbIE pacTBOpHl. PacTBOprMOCTh BemecTB B Boje. DaKkTOpbl, BIAMSIOMINE Ha PaCTBOPUMOCTh
TBEPIBIX U Ta3000pa3HbiX BemecTB. CrocoObl BRIPKEHHS KOHIIEHTPAIMK PACTBOPOB: MAaccoBasi JIOJS
PacTBOPEHHOTO BEILIECTBa, MOJIApHasi KOHLEHTpalus. Poib pacTBOpOB B pUpPOE 1 B )KU3HU YEJIOBEKA.

Xumudeckue cBorcTBa Bojbl. [loHsaTne 00 ocHoBaHusx. [loHsTue 00 mHmuMkaropax. Kpyrosopor
BOJIBI B MpUpO/ie. 3arps3HeHne NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJHBIX BOJI.

Knaccudurkaruss  Heopranumdeckux  coenumHeHwit.  Oxcuabl.  Krnaccudukanus — okcHIoB:
coneoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aMdoTepHBIe) M HeconeoOpasyromme. MexXIyHapoIHas
HOMEHKJIaTypa OKCHIOB. TpHBHalbHBIE HAa3BaHUS OKCHIOB. PU3MYECKHE W XapaKTEPHBIE XUMHYECKHE
CBOWCTBA OKCHIIOB (B3aMMOAEWUCTBHE C BOAOH, C KUCIOTaMH M OCHOBAHUSIMH, C IPYTUMH OKCHIAMH).
[lony4yeHue OKCHIOB.

IlonATHe O THAPOKCHUAAX — OCHOBAaHUAX M KHCIOPOJICOIEPKAIIMX KHCIoTaX. KuCIOTHI
Knaccudukanus kuciaoT. MexayHapoHas HOMEHKJIATypa U TPUBHANIbHBIC Ha3BaHUs KUCIOT. Pu3nueckue
Y XMMHYECKHE CBOMCTBA KUCIOT (B3aMMOACHCTBHE C METAIIIAMHU, C OKCHIaMH METaJUIOB, OCHOBAaHUAMHU U
comsimu). Psg axtuBHOcTM MetammoB H.H. bekeroBa. Ilomyuenwme kucnor. Kucnotel B mpupoge,
MIPUMEHEHUE BAKHEHIINX KHUCIIOT.

OcnoBanus. Knaccugukanys oCHOBaHHH: LIEJI0YH U HEPACTBOPUMBIE OCHOBaHMS. MexXayHapoIHast
HOMEHKIIaTypa oCHOBaHWH. TpuBHaIbHBIE Ha3BaHUsI OcHOBaHUiL. Ll]enoun, ux cBolicTBa (B3aMMOJIeHCTBIE
C KMCJIOTHBIMH OKCHIAMH, KHCJIOTaMHU M COJISIMH) U CIIOCOOBI Ioy4deHusi. HepacTBoprMblie OCHOBaHHS, UX
CBOWCTBa (B3aMMOJACHCTBHE C KHUCIOTaMH) M CHOCOObI monydeHus. Am¢orepHocts. [lonarue 06
am(OTepHBIX THAPOKCHIAX (Ha MpHUMEpe THAPOKCHIOB LIMHKA W aJIOMHHUSN): XMMHYECKHE CBOWMCTBA
(B3aMMoOAEHCTBHE C KMCIOTAMU U II€JI0YaMH) U TIOJIyYEeHHE.

Conmu (cpemHue, KHUCIBIE, OCHOBHBIE, JBOWHBIE). MexXIyHaponHas HOMEHKIJIATypa CoOJeil.
TpuBHanbHbIC Ha3BaHU cosiel. PU3NYECKUE U XapaKTEpHbIe XUMHUYECKUE CBOMCTBA HA IPUMEPE CPETHUX
couneil. [lonyuenue conei.

I'eneTnyeckas cBA3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COEIUHEHUI.

OKCTepUMEHTaIbHOE N3yUeHHE BELIECTB U SBICHUIA:

KOJIMYECTBEHHOE OIpPE/IeNIEHUE COIep KaHus KUCIOPOa B BO3IYXE;

NoJy4eHue, COOMpaHue, paclio3HaBaHUe U U3yYeHUE CBOMCTB KUCIOPOA;

HaOJI0IEHNE B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJOM M YCIOBHI BOZHUKHOBEHUS M MIPEKPAIICHUS
TOpEHUS;

O3HaKOMJIEHHE ¢ 00pa3aMH OKCHIOB M OMTUCAHNE UX CBOWCTB;

NoJy4eHue, coOMpaHue, pacro3HaBaHue U U3yYeHUE CBOMCTB BOJIOPOaa (TOpeHue);

B3anMo/ieiicTBrE Bogopoa ¢ okcumaom memnu (1);

MCCIIeJOBaHNE 0OCOOEHHOCTE paCTBOPEHHSI BELIECTB C PA3IIMIHON paCTBOPUMOCTBIO;

MIPUTOTOBJIEHNE PACTBOPOB C OMPEAETICHHON MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIIPEAEIEHHON MOJISIPHON KOHUEHTPALMEN PACTBOPEHHOTO BEIIECTBA;



B3aUMOJICHCTBUE BOJBI C METAJIAMH (HaTPUEM U KaIbLIUEM);

OIpeziesICeHHE PaCTBOPOB KUCIIOT U LIET0UeH C MOMOIIBbIO HHIUKATOPOB;

UcclieIoBaHNE 00pa310B HEOPraHUIECKUX BEIIECTB PA3IUUHBIX KJIACCOB;

n3yyeHne B3aumoaencTeusa okcuna meau (1) ¢ pacTBOpoM cepHOI KUCIOTHI, KUCIOT C METaJIaMH,
peaknuii HeUTpaIu3aluy;

MOJTy4YeHHE HEPAaCTBOPUMBIX OCHOBAHHM, BEITECHEHUE OJHOTO METaJlla APYTUM U3 pacTBOpa COJIU;

B3aMMO/ICHCTBUE THAPOKCHIA IINHKA C PACTBOPAMHU KHUCIIOT U LIET0YeH;

pelIeHne 3KCIIepUMEHTANBHBIX 3aa4 10 TeMe «OCHOBHBIE KJ1acChl HEOPraHUYECKUX COEAMHEHUI.

Iepnoguyecknii 3axon u Ilepmoamyeckass cucremMa xXumMuyeckux 3idementos JI. M.
Memnpeineesa

Crpoenue atoMoB. Xumuueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIH.

[TepBbie MOMBITKH KiIACCHOUKAMH XMMHUYECKUX 3JeMeHTOB. [loHsTne o rpymmax (cemeiicTBax)
CXOJIHBIX DJIEMEHTOB: HIEJIOYHBIX U IIEIOYHO3EMENbHBIX METaJIaX, TAJIOTeHax, MHEPTHBIX (OJIaropoJHbIX)
razax. DJIEMEHTBI, KOTOpbIe 00pa3yloT aM(OoTEepHbIE OKCUABI H TUAPOKCHIBI.

Ilepuognueckuit 3akoH. OrtkpeiTue Ilepumonudeckoro 3akona. Ilepumoguueckas cucrema
xuMuaeckux anementoB Jl. . MenneneeBa. Kopotkoneproanas u AuHHONIEpUOHAS (POPMBI TaOIUIIBI
«[lepuomuyeckas cucrema xuMuieckux siemeHToB Jl. Y. MenneneeBay». Ilepuoast u rpynmsl (A- u b-
TPYIIIBI).

Crtpoenue atoMoB. CocTaB aTOMHBIX siiep. M30Tomnbl. PagnoakTHBHOCTE. DIEKTPOHBL. DJIEKTPOHHAS
opOuTanb. DHEpPreTuvecKkue YypOBHH M MOAYPOBHHM aToma: S-, P-, d-opOutamu. DIEKTpOHHBIC
KOH(QUIYypaul M 3JIEKTPOHHO-Tpaduueckue ¢GopMyisl aroMoB. DU3NYECKUH CMBICH MOPAIKOBOTO
HOMepa, HoMepa Nepuoja U rpymisl 3neMeHTa. CTpoeHne 3IEKTPOHHBIX 000I04eK aToMOB NepBbIX 20
xuMudeckux aneMmeHToB Ilepuoanueckoii cucreMsl . MI. MenneneeBa: pacnpenesieHue 3I1EKTPOHOB IO
SHEPreTHYECKUM YPOBHSM, NOLYPOBHIM U opOuTamsimM. @uszndeckuit cMbica [lepronuueckoro 3akoHa.

3aKOHOMEPHOCTH HM3MEHEHHUS paalyca aTOMOB XHMHYECKHX JJIEMEHTOB, METAUNIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO TpynmaM M mepuojgaM. 3MeHeHHe KHCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHNI XUMHUYECKHX JIEMEHTOB B IIEPHOAAX U rpynnax. XapakTepUCTHKa XHMHYECKOTO 3JIEMEHTA 110
ero nonoxenuto B Ilepuonuueckoii cucreme /1. 1. Menneneena.

3nauenue Ilepuognueckoro 3akoHa u Ilepronndyeckoll CHUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BuTUs HayKu U npaktuku. [. V1. MenaesneeB — yueHbId U rpakIaHUH.

ONEKTPOOTPULIATENBHOCTh XUMHUECKUX DIEMEHTOB. XUMUY€ECKasl CBA3b. BUBI XUMUYECKOH CBSI3U:
KOBaJICHTHAS TOJIIPHAS CBSI3b, KOBAJIEHTHASI HETIOJISIPHAS CBSI3b, HOHHAS CBSA3b. MeXaHu3Mbl 00pa30BaHUs
KOBQJICHTHOW M MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (POPMYIIbI BeliecTB. KaTHOHBI 1 aHUOHBI.

Kpucraminueckue u amopdHble BeliecTBa. THIBI KPUCTAUTMUECKUX PEIICTOK: HOHHAs, aTOMHas,
MOJIEKYJIIpHas U UX XapaKTEPUCTUKH.

Crenenp okucieHus. OmnpezneseHue CTENEHEH OKUCIEHHs aTOMOB B OMHAPHBIX COEAMHEHHSX.
OKHCINTENBPHO-BOCCTAHOBUTENBHBIE peakiuy. [Iporiecchl okucienus U BoccTaHOBIEHUs. OKUCIATENN U
BOCCTaHOBUTENU. COCTaBIIEHHUE YpPAaBHEHUH MPOCTBIX OKUCINUTEIBHO-BOCCTAHOBUTENBHBIX pEakuuil U
paccTaHoOBKa B HUX K03()(PUIIEHTOB METOOM 3JIEKTPOHHOr0 OanaHca.

OKCTepUMEHTaIbHOE N3yUeHHE BELIECTB U SBICHUIA:

O3HAaKOMJIEHHE ¢ 00pa3liaMu METaJIIOB U HEMETaJLJIOB;

MOJICJIMPOBAaHUE CTPOEHUS] MOJIEKYJ TPH TIOMOIIM PHCYHKOB, MOJENeH, DIEKTPOHHBIX U
CTPYKTYpHBIX (hOpMYIT;

MIPOBEICHHUE OMBITOB, MITIOCTPUPYIOLINX MPUMEPHI OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIINN
(TopeHue, peakiu paszIoKeHHsI, COSTUHEHHS).

Me:xknpeaMeTHbIE CBA3U

Peanm3zamus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHUHU B § KIJIACCe OCYIIECTBISIETCS Yepes
WCIIOJIb30BaHME KaK OOIINX €CTeCTBEHHO-HAYYHBIX NMOHATHH, TaK M MOHSITHHA, MPUHATHIX B OTIEIBHBIX
€CTECTBEHHBIX HayKax.



OOmmue ecTeCTBCHHO-HAyYHbIC MOHATHS: sBICHHE (TIpoIecc), HAYYHbBIH (aKT, TUIOTE3a, TEOpHs,
3aKOH, aHall3, CHHTE3, KIacCu(UKALUs, TePHOIUIYHOCTh, HAOMIOACHUE, SKCIICPUMEHT, MOJICITHPOBAHUE,
U3MEpEHHUE, MOJICITh.

dusnka: SBICHUS TPHPOABL, (UIMUYCCKUE SIBICHUS, BEIICCTBO, TENO, (PU3NYECKHE BEIUYUHBI,
SIMHUIIBI U3MEPEHUsI, 00bEM, Macca, arperaTHbIC COCTOSIHHIE BEILIECTBA, ATOM, AJIEKTPOH, IIPOTOH, HEHTPOH,
WOH, MOJICKYJIa, CTPOCHHUE Ta30B, )KUAKOCTEH M TBEPAbIX (KPUCTAUIMYECKHUX) TEJl, SICKTPHICCKUH 3apsil,
KOJIMYECTBO TEIUIOTHI.

Buonorus: 6uocdepa, porocunTes, mporeccs 0OMeHa BELICCTB.

[eorpadus: armocdepa, ruapocdepa, MHHEpaiabl, TOPHbIE TOPOIbI, IMOJE3HbIE HCKONAEMBbIC,
TOIUIMBO, BOJIHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOACTBO, XMMHUUECKHE TEXHOJOTUH, ChIPhE, KOHCTPYKIIHOHHBIC
MaTtepuabl.

9 KJIACC

BemecTBo U XuMHYecKas peakuus

[ToBTOopenne u yriryOneHue 3HAHMH OCHOBHBIX pa3ieioB Kypca 8 kiacca. CTpoeHHE aTOMOB.
CBoiicTBa aTOMOB XHMHYECKHMX 3JEMEHTOB, UX KOJUYECTBEHHBIE M KayeCTBEHHBIE XapaKTEPUCTUKU
(pamuyc, 9JIEKTPOOTPULATENLHOCTh, 3HEprus uoHM3auuu). IlociaenoBaTesNbHOCT — 3aMOTHEHUS
ANIEKTPOHHBIX OpOUTANIei aTOMOB MajbIX MepruooB. OcOOCHHOCTH 3allOTHEHUS IICKTPOHHBIX OpOHUTaNeH
aTOMOB OONBIIMX MepuooB. [lepuoanueckas cucTeMa XMMAYEeCKUX JIEMEHTOB B CBETE MPEACTABICHHH O
cTpoeHun atoma. CreneHb OKUCIEHMS U BaJeHTHOCTb. [IpencTaBienue o meproandeckoi 3aBUCUMOCTH
CBOMCTB XMMHUYECKHX JJIEMEHTOB (3JEKTPOOTPHULATENBHOCTh, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa, KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB M THJIPOKCHIOB) OT CTPOCHHSI aTOMA.

Crpoenue BemiecTBa. BemectBa B TBEpAOM, XHIKOM W Ta3000pa3HOM COCTOSHHU. Buubl
XUMHYECKOH CBSI3U: HOHHAS, KOBaJICHTHAs! (HETIOJIpHAsl, OJISIpHast); OOMEHHBIH M JOHOPHO-aKLENTOPHBIN
MEXaHU3M 00pa30BaHMs KOBAJICHTHON CBSI3H.

MexMoeKysIpHble B3anMOICHCTBHA (BOMOpOMHAS CBs3b, cHIbl BaH-mep-Baambca). Tumsl
KPUCTAIUIMYECKUX PELIETOK — aTOMHAsi, HOHHAs, METAJUIMYecKasl, MOJIEKYJISIpHAs — U OCOOEHHOCTH HMX
CTpOeHUs. 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOM PELIETKH M BHIA XMUMUYECKOH
CBSI3U.

OCHOBHBIE 3aKOHOMEPHOCTH HPOTEKaHUs] XMMUYeCKuX peakuuil. Kiaccupukanus Xxumuueckux
peakuuii MO Pa3IMYHBIM MPHU3HAKaM (M0 YMCIy W COCTaBy YYAaCTBYIOUIMX B PEaKLIUH BELIECTB, IO
TemtoBoMy 3¢ ekTy, 1o H3MEHEHHIO CTETIEHEH OKUCICHNSI XUMHUECKUX 3JIEMEHTOB, 110 00PaTUMOCTH, IO
YUYaCTHIO KaTalu3aTopa, 10 arperaTHOMY COCTOSHHIO PEAarnpyIOIIKX BEIIECTB).

OJeMeHTbl XUMHYECKOH TEPMOIMHAMUKN. DHEPreTHKa XUMUUecKuX peakuuil. TernoBoi s3ddekr
XUMHYECKOH peakuy. JK30- U SHAOTEPMHUUYECKHE PEaKLni, TEPMOXUMHUYECKIE ypaBHeHUs. 3akoH [ecca
Y €0 CIIeACTBU. BEIUUCIeHNSs 0 TEPMOXUMHUYECKHM YPaBHEHHSIM.

IToHsiTHE O CKOPOCTH XMMHUYECKOH peakiy. 3aKoH AeHCTBYIOMUX Macc. PakTOpPbl, BIUSIONINE HA
CKOpPOCTh XUMHUYECKOI peakunu. JHeprus aktuBauuu. [lonstue o katanuze. @epMeHTh. IHTHOUTOPHI.

ITonsiTie 00 0OOpaTUMBIX W HEOOPATUMBIX XHMHUYECKHX peakuusx. [loHATHE 0 XMMHUYECKOM
paBHoBecuu, mnpuHuun Jle Ilartense. VYcnoBus cMenieHMsT XMMHUYECKOro paBHOBecHs. DakTopsl,
BIMSIOIIME Ha COCTOSHHME XMMHYECKOro paBHOBecus. IIpormoznpoBaHne BO3MOXHOCTH INPOTEKaHUS
XUMHYECKHX MTPEBPALLCHUH B PA3JINYHBIX YCIOBHAX HA OCHOBE MPEACTaBICHUN 00 N3yUEHHBIX 3JIEMEHTaxX
XUMUYECKOH KNHETHKH U TEPMOIUHAMUKH.

OKHCIANTENHFHO-BOCCTAHOBUTENbHBIE peakiui. OKHUCINTETHHO-BOCCTAHOBHUTEIHHBIE CBOWCTBA
XUMHYECKHX AIIEMEHTOB, 3aBUCHMOCTD OT CTETIEHH OKMCIIeHUS. Ba)KHbIE OKUCINTENN W BOCCTAHOBUTEIH.
Ilepmanranar xamust (xapaktepuctka). CocTaBneHHe ypaBHEHHH OKHCIIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIyii C UCTIOIB30BaHUEM METOa HIIEKTPOHHOTO OalaHca.



OneKkTponauTHUecKas — Auccondanys.  XHMHYECKME  peakuud B pacTBopax.  Teopus
ANEKTPOIUTHUECKON Arccounanuu. PacTtBopeHue kak pu3nko-xumuueckuii npouecc. [lonsarue o rugpatax
W KpUCTAIOTHApAaTaxX. DJICKTPOJIUTHI M HEIICKTPOIUTHl. KaTnoHbl, aHHOHBL. MeXaHH3M AMCCOLUALNT
BEIICCTB C pa3IMYHBIM BHUAOM XHMHUYECKOW cCBs3u. CunbHbBle M cnalble 37eKTpoduThl. CTeneHb
JUCCOIMAINK, KOHCTaHTa auccouuanuu. MoHHoe mpousBeneHHe BoAbl. BomoponHBIi MOKa3aTeisb.
WNupnkaTopbl. DIEKTPOIUTHYECKAS TUCCOIMALNS KUCIOT, OCHOBAaHUM U COJIEH.

Peakuun moHHOTO OOMeEHa. YCIOBHS NMPOTEKaHMS PEaKUUHA MOHHOTO oOMeHa. MoJexyssipHbIE,
TIOJIHBIE U COKpAallleHHbIE MOHHBIE ypaBHEHUs peakiuid. CBOHCTBAa KHCIOT, OCHOBAaHWH M COJIEH B CBETE
NpeACTaBICHUI 00 3NEKTPOIUTHIECKOH Aucconnannu. KayecTBeHHbIE peakliii Ha HOHBI.

I'maponu3 coneid. MoHHbIe ypaBHEHHS THAPONN3a COJeH. XapakTep CpeAbl B BOJHBIX pacTBOpax
COJIEH.

DKCIepUMEHTANbHOE H3YUYEHHE BEILECTB U SIBICHHIA: 03HAKOMJICHUE C MOJCISIMHU KPUCTAJUTMIECKUX
PEILIETOK HEOPraHUYECKUX BEIECTB — METAJIOB U HeMeTauloB (TpaduTa u anmmasa), CJIOKHBIX BEIIECTB
(x10puaa HaTpHA);

UCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pEakIUH OT BO3ACUCTBHA Pa3IHYHBIX
(baxTopoB;

OTIBITHI, WIUTFOCTPUPYIOIINE 00PAaTUMOCTh XMMHYECKUX PEAKIIHIA;

WCCIIEIOBAHUE DIIEKTPONPOBOJHOCTH PACTBOPOB, IpOIECCa AWCCOIHALMU KHUCIOT, INeJIoued u
coleit;

NPOBEJICHHE OMBITOB, HJUTIOCTPUPYIOIIUX TNPHU3HAKH TPOTEKAaHHUs pPeakUuii HOHHOro oOMeHa
(oOpazoBaHue OcaiKa, BBIICTICHIE Ta3a, 00pa30BaHKE BOJbI);

MPUMEHEHUE WHIWKATOPOB (JTakMyca, MeTWIopamka W ¢eHondpTalenHa) JUis OIMpeaeIeHus
XapakTepa cpeibl B pacTBOpPax KUCJIOT, OCHOBAHUU U COJICH;

NPOBEIEHHE ONBITOB, WUTIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUMI
(TopeHue, peakIuy pa3ioKeHHs, COSTUHEHN);

pacro3HaBaHue HEOPraHUYECKHUX BELIECTB C IOMOIBI0 KAUECTBEHHBIX PEAKLUIl HA HOHBI,

pelLIeHNEe IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMaM: « OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE PEAKLIUI,
«'maponus conel», «IAEKTPOIUTUIECKAS JUCCOLUALIN.

HemeTta/jibl M MX COeJUHEHUA

OO0mast xapakTepucTHKa HeMeTauioB. OCOOEHHOCTH CTPOEHHSI aTOMOB XHMHYECKHX JJIEMEHTOB,
OPOCTBIX  BEIIECTB, autoTponusi. OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE  CBOMCTBA  HEMETAILJIOB.
CpaBHHUTENBHAS XapaKTEPUCTUKA COETUHEHNI HEMETAIJIOB.

OOmast xapakrepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHH
okucnenus. CTpoeHne 1 Gu3ndecKre CBOMCTBA MPOCTHIX BELIECTB — FAJIOTEHOB. XMMUYECKHE CBOIICTBA HA
npuMmepe xjiopa (B3aMMOJCWCTBHE C METaJUlaMH, HeMETaJUIaMH, BOJOW, ILIesioyamu). XJIOPOBOAOPOI.
CosiHast KUCIIOTa, XMMHUYECKHE CBOWCTBA, MTOJydeHUE, MPpUMeHeHue. JleficTBre XIopa U XJIOpOBOAOPOAA
Ha OpraHu3M 4ejoBeka. BaxueWmme xiopuabpl M WX HaxoxzaeHue B mpupope. llonarue o
KHCJIOPOJICOAEPIKAIINX KHCIOTAaX XJIOpa U UX COJISIX.

VVIA-rpynnsl. OcOGEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTENEeHN OKHuCiIeHus. CTpoeHne u
(u3nyuecKue cBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa M CEPhl. AJUIOTPOIHbBIE MOIU(BUKAIIMN KACIOPOIa
U cepbl. XHWMHYECKHE CBOHCTBA cepbl (B3aMMOJCWUCTBHE C HEMETAlIaMH, METaJUIaMH,
KOHIICHTPUPOBAHHBIMU a30THOH H cepHOW kucimoramu). CepoBojopoll, cTpoeHue, (uzndyeckue U
XUMHUYECKHAE CBOMCTBA (KUCIIOTHBIE M BOCCTAHOBUTEIbHBIC CBOMCTBA). OKCHABI CePhI KaK MPEICTABUTEITH
KHACIOTHBIX OKcHIoB. CepHucTas kuciora u ee cond. CepHas KHCIOTa, QU3MYECKHEe M XUMHYECKHUE
cBoiicTBa (0OIIMEe Kak TpeacTaBUTENsl Kiacca KUCIOT W crnenudpudeckue). Collm cCepHOW KHCIOTHI.
XUMHUUECKHE DPEaKIUH, JISKAIIME B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOJMYYEeHUS CEPHOW KHUCIIOTHI
IIpencramieHuss 0 XUMHYIECKOM MPOM3BOJCTBE M CBS3aHHBIX ¢ HUM mpodeccusax. [Ipumenenue cepHoit
KHCJIOTHI U cyib(aros. KauecTBeHHbBIE peakiiuy Ha CyIb(UT-, CynbOu- U cyibdar-annonsl. Haxoxaenne
Cephl U €€ COeIMHEHNH B TIpupojie. XUMUYECKOEe 3arps3HEHHE OKPYKAIOIIEH Cpellbl COSTUHEHUSIMH CEPhI
(KMCTTOTHBIE TOXIH, 3arPSI3HEHHUE BO3/IyXa), CIIOCOOBI €r0 MPEeIOTBPAIICHHUS.



OO0mas xapaktepuctrka 3eMeHToB VA-rpymmbsl. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHBIE
CTETICHN OKUCIICHHSI.

A30T, pacmpocTpaHeHHe B Mpupozae, GU3NUECKHUe U XUMHUUYECKHE CBOMCTBa (B3aMMOJICHCTBUE C
MeTaJllaMH, BOAOPOAOM, KHCIOpoaoM). KpyroBopor asora B mpupone. AMMHAK, €ro (HU3HYECKHE H
XMUMHYECKHE CBOMCTBA (OKUCICHHE, OCHOBHBIE CBOMCTBA BOAHOTO PACTBOPA), IPUMEHEHUE U TIOTy4YEHHE B
nabopaTopuu M MPOMBIILIEHHOCTH. MIOH aMMOHHS, TOHOPHO-aKLENTOPHBI MEXaHU3M €ro 00pa3oBaHHs.
Conn aMmMoHUS, X (pU3NYECKHE U XUMHYECKHE CBOICTBA (Pa3ioKEHUE U B3aUMOJICHCTBUE CO IIEIIOYaMH),
npuMeHenue. KauectBennas peakiusi Ha uonel ammonusi. Oxkcuanel azota (I, 1, I, 1V, V). Azotucras
KHACIOTAa. A30THas KHCJIOTa, €e ToiyueHHue, (U3NUECKUE M XHMHYECKHe CBoiicTBa (00mIMe Kak
NpeACTAaBUTEN Kiacca KUCIOT W crenn(uiecKkue), NpuMeHeHrne. XUMHUECKUE pPeaklyy, JIexKallie B
OCHOBE TIOJTy4€HHsI a30THON KHCIIOTHI B IPOMBIIIUIEHHOCTH. HUuTpaThl n HUTpuThHl. KauecTBeHHBIE peakunun
Ha HUTPaT- U HUTPHUT-aHUOHBI. XMMHUYECKOE 3arps3HEHHE OKPYKAIOLIeH Cpelbl COSAWHEHHUSMHU a30Ta
(KUCTOTHBIE TOK/H, 3arpA3HEHUE BO3AyXa, IOYBBI U BOJZOEMOB).

®ocdop, amnorponHsle Momudukaunu (ocdopa (O6enbit u Kpacuslii Gocdop), puzndeckue n
XMUMHYECKHE CBOMCTBA (B3aMMOACHCTBHE C METAJIAMH, KUCIIOPOJOM, TaJOr€HaMH, KOHIICHTPUPOBAaHHBIMU
a3oTHOW W cepHoil kucnoramu). Oxcunsl ¢ocdopa (Ill, V), dochopHas kucnora, dusmueckue u
XMMHUYECKHUE CBOWCTBa, monydeHne. KauectBenHast peakuusi Ha ¢ocdar-monsl. [Ipencrasienus o
ranoreauaax ¢ocdopa (111, V).

[lonsTe 0 MHUHEpPAIBbHBIX ymoOpeHHsX. A30THbIC, (BochOpHBIC, KOMIUICKCHBIC YA0OpEHUS.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpellbl COSAMHEHUMH a30Ta U Gocdopa.

Oo6mas xapakrepuctuka meMeHToB IVA-rpynmel. OcoOeHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIS
CTENECHU OKUCIICHUS.

Yrnepon, amrotponHele Momudwukanuu (rpadur, amnmas, QyuiepeH, rpadeH, HAHOTPYOKH),
(du3udyeckne M XUMHYECKHE CBOICTBA MPOCTHIX BEIIECTB (B3aUMOJCHCTBHIE C METallaMH, HEMETaJIaMH,
KOHIICHTPUPOBAHHBIMHU a30THOU U cepHOi kucnoramu). [lorstre 06 agcopbimu. Kpyrosopor yriaepona B
npupoje. OKCHIBI yraeposa, uX GU3HIecKue U XMMUUECKHUEe CBOICTBA, ISUCTBUE HA KHUBbIE OPTaHU3MBI,
HOJTy4CHUE U TIPUMEHEHHE. DKOJIOrHIeCKUe MpobaeMbl aTMochepsl, CBs3aHHbIE ¢ OKcuaoM yrieposa (1V).
VYronpHas KHCIOTa M €€ CONH, MX (M3MYECKHEe W XMMUYECKHE CBOWCTBA, MOJYyYCHHWE M NPUMEHEHHE.
KapOonartsl, ruapokapOoHaThl, X cBOWCcTBa. KadecTBeHHast peakuus Ha kKapOoHaT-noHbI. Vcrionbp3oBanue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH M CEIIbCKOM XO3SIHCTBE.

[lepBoHayanbHBIE TOHATHA OO0 OPraHMYECKHX BEIIECTBAX KaK O COCJUHEHMSAX YIJepoja:
YIJIEBOAOPOIBI (METaH, 3TaH, ATWIICH, alleTHICH), 3TaHOJ, TJIHIEPUH, YKCycHas Kuciota. [IpupoaHsie
MCTOYHUKH YTJIEBOJOPOJIOB (yroib, IPUPOIHBIH I'a3, HeTh), MPOIYKTH HX NEPEPAOOTKH, UX POJIb B OBITY
U TPOMBIIIIEHHOCTH. [IoHATHE O OMOJOTMYECKH BaXKHBIX OPraHWYECKHX BEIIECTBAX — JKHpax, Oeskax,
YIJIEBOAAX — U MX POJIM B )KU3HH YeJIOBEeKa. EJIMHCTBO OpraHNueCcKHX U HEOPraHUUECKUX COSNHEHUH.

Kpemunii, ero ¢pusnueckne 1 XMMUYECKHE CBOICTBA (B3aMMOJICHCTBHE ¢ METAJUIAMHU, KHCIIOPOIOM,
YIJIEPOJIOM, TAJIOTEHAMM), MOJyYeHHe W NpuMeHeHue. Pois kpemHHs B mpupone W TexHuke. Okcun
kpemuus (1V), kpeMHHEBas KHCIIOTa, CHIIMKATHI: (PM3MYECKUE W XMMUYECKHE CBOMCTBA, TOJydeHUE U
NpUMEHEHUE B OBITY M NPOMBIIIICHHOCTH. BaxkHeime cTpouTeNlbHbIe MaTepralbl: KepaMuKa, CTEKJIO,
LEMEHT, OeTOH, keie300eToH. [IpobieMbl 6€30MacHOr0 UCIOB30BAHUSI CTPOUTEIBHBIX MaTEepUalioOB B
MOBCEIHEBHOM KM3HH.

Bbop. Ocobennoctu crpoenust atoma. OOmme mnpencraBicHuss O (QU3NYECKUX M XHMHUYECKUX
cBoiicTBax. bopHas kuciora.

DKCcrepuMEeHTaNbHOE U3yUYCHUE BEIIECTB U SIBIICHHM:

O3HaKOMIIEHHE ¢ 00pa3amMu MPUPOIHBIX XJIOPHUIOB (TAIOTEHUIOB);

NPOBEJICHHE OIBITOB, OTPAXKAIOMIMX (PH3MYECKHE W XWMHUYECKHE CBOMCTBA TaJOr€HOB W UX
COCIUHCHUH;

M3y4Y€HHE CBOMCTB COJISIHOM KUCIIOTHI;

NpOBeJIEeHNE KAaYeCTBEHHBIX pPEaKIui Ha XJIOpWA-, OPOMHUJI- M HOJWJ-WOHBI M HAOIIOJCHUE
MPU3HAKOB UX MPOTEKAHUS;



03HAKOMIICHUE ¢ 00pa3laMu Cephl U €€ MMPUPOIHBIX COCTUHCHHUIA;

HAOJIOJICHUE TMpollecca OOYIIIMBaHUS caxapa IOjA JIeHCTBHEM KOHIICHTPUPOBAHHOW CEpPHOMN
KHUCIIOTBI;

M3YYCHUE XUMUYECKHX CBOWCTB pa30aBICHHON CEPHON KUCIIOTHI;

MPOBEJICHUE KAYeCTBEHHBIX pEaklui Ha CyabGua-, Cyab(UT- U Cyib(aT-uOHBI U HaOIIOJCHUC
MPU3HAKOB UX MIPOTEKAHMUS;

O03HAKOMIJICHUE C (PU3UYECKUMHU CBOMCTBAMH a30Ta, ¢ocopa M WX COCIUHCHHMI, OOpasznaMu
a30THBIX U (OcHOPHBIX YIOOPEHHIA;

MoJTy4eHue, COOMpaHue, paclio3HaBaHUE U U3yUYCHHE CBOWCTB aMMHUaKa, U3Y4YCHUE CBOWCTB COJIeH
aMMOHUS;

MPOBE/JICHUE KAUSCTBCHHBIX PEAaKIMii Ha WOH aMMOHHMS, HUTPUT-, HUTPAT- U QochaT-uoHbI U
M3y4YeHHUE MPU3HAKOB UX MPOTCKAHUS;

W3yYCHUE B3aUMOJICHCTBHUS KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIBIO, CBOUCTB (hocopHO
KHCIOTHI U €€ COJICHi;

03HAKOMIJICHUE C MOJCISAMHM KPUCTAUIMYSCKUX pPEIICTOK ajmasza, rpapura u ¢yluiepeHa, C
MPOIIECCOM aJICOPOIIMH PACTBOPSHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHUBOTA3a;

MoJiydyeHue, COOMpaHue, paclio3HaBaHUE U U3YUCHHUE CBOMCTB YIIICKUCIIOTO rasa;

MPOBEJICHUE KAYEeCTBCHHBIX PEAKIMii Ha KapOOHAT- M CHJIUKAT-UOHBI M M3yYCHHE MPU3HAKOB MX
MPOTCKAHUS;

M3y4YeHHE B3aMMHBIX MPEBPAICHUH KapOOHATOB M FHIPOKAapOOHATOB;

O3HAKOMIIEHHE C O0pasliaMu MPHUPOJHBIX KapOOHATOB W CHIIMKATOB, C MPOAYKIWEH CHIMKATHON
MPOMBILIUICHHOCTH;

pelIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeiire HeMeTamibl U X COCIUHEHUS.

MeTa/uibl U MX COeIHHEHUSI

Oo6mue cBoiicTBa MeTayuioB. O0Ias XapaKTepUCTHKA XMUMHYECKHX JJIEMEHTOB — METaJUIOB Ha
OCHOBaHMM HX NojiokeHus B Ilepuoanueckoid cucrteme xumuuyeckux snemeHtoB . Y. MenneneeBa u
cTpoeHus atoMoB. Metaiiel A- u B-rpynn. CTpoeHue mpocThIX BEIIECTB — METaUIOB. MeTraminyecKas
CBS3b W METAUIMYecKas KpHUCTAIUIMYeCKas pemieTka (MPUMHTHBHAS KyOWdueckas, OOBEMHO-
LEHTPUPOBAaHHAS KyOHnueckas, rpaHELIEHTPUPOBAHHAS KyOmueckas, reKcaroHajbHas
TUIOTHOYIIAKOBAaHHAs). 3aBHCHUMOCTh (DM3WYECKHUX CBOWCTB METANIOB OT CTPOCHHS KPHUCTAJUIOB.
DNEKTPOXUMHUYECKUI sl HampspKeHHd MeTauioB. OO0Ine XMMUYeCKHe CBOWMCTBa MeTamuioB. OOmme
CIOCOOBI TOYYEeHUST METAJUIOB, METAJLUTYpPIrHsl. DJIEKTPOIIN3 PACIIaBOB U PaCcTBOPOB COJIEH Kak OJUH U3
croco0oB TonydeHuss MeTaiioB. [loHATHE O KOPpPO3WHM METAIIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI MX OT
koppo3un. CraBsl (CTalb, YyTyH, TIOPATIOMUHAN, OpoH3a). [IpuMeHeHne MeTaioB U CIIaBOB B OBITY U
MPOMBIIICHHOCTH.

Memannwvt A-2pynn

[lenounble MeTaysbl: nonoxeHue B Ilepuoguueckoil cucreme xumuueckux siemeHToB J. U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJieHHE B npupozae. Ousnveckne U XMMUYECKHe CBONCTBa (Ha
MIpUMepe HATPHS U Kalus), oiydeHne. OKCHIBI ¥ THAPOKCHIIBI HATPUs U Kanus. [[prMeHeHune menoYHbIX
METaJUIOB U UX COEAUHEHUN. bruosiornueckas poJib HaTpHsl U KaJusl.

[IlenoyHo3emeNnbHbIE METAIBI MarHuid M KalbLIMi: mojoxkeHue B llepuoauueckoit cucreme
xuMuueckux 3neMenToB . 1. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOX/JIeHUE B Npupojae. Puzndeckue
U XUMHUYECKHE CBONCTBA MarHus W KaJblus. BakHeWmne coeawHEHHS Kalbldsd W MarHus (OKCHUI,
TUAPOKCHII, COJIM), CBOMCTBa, MpuMeHeHne. JKecTKOoCTh BOABI M CIOCOOKI ee ycTpaHeHus. KpyroBopot
KaJIBIIHSI B IIPUPO/IE.

AmomuaMiA: onoxenue B [lepromndeckoit cucremMe xumMudecknx deMeHToB [[. . Menneneena,
CTPOCHHE aTOMa, HAaXOXKJCHHE B IPUPOoIe. PU3NIECKUE M XUMHIECKIEC CBOMCTBA ATFIOMUHNS. AM(OTEpHBIC
CBOMCTBA OKCHA W TUAPOKCHIA ATIOMUHUS. [[puMeHEeHNEe aTIOMUHAS U €TI0 CIUIABOB.

Memannwt b-2pynn



OO0mast xapakTeprcTHKa MeTauioB b-rpynm (o604HBIX moArpyI): nonoxeHue B [lepuoanueckoit
cucteMe xummudeckux semenToB 1. . MenzaeneeBa, 0cOOEHHOCTH CTPOEHHSI aTOMOB. SIBIICHHE «IIpOBaa
JNIEKTPOHA Ha MPUMEPE CTPOCHMS aTOMOB XpoMa, Meau, cepebpa. BameHTHble cocrosiHus atomoB 0-
JJIEMEHTOB, CTENCHW OKHCJICHUS aTOMOB B COCIUHEHHUSX. 3aBUCHMMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB M THJIPOKCHJIOB METAJIJIOB OT 3HAYCHUS CTCTICHH OKUCIICHUS 3JIEMEHTAa B COeIMHEHUH (Ha TpUMepe
coeqMHEeHM XpoMa). [lepBoHauanbHbIC IPENCTaBICHHS O KOMITIEKCHBIX COETUHEHUSX.

Menp u cepebpo: cTpoeHHE aTOMOB, CTeleHH OKucieHus. OOmme KpaTKue MpPEACTaBICHUS O
($U3NUECKUX U XUMUYECKUX CBOMCTBAX MPOCTHIX BEIIECTB (B3aUMOACHUCTBHE C KUCIOTAMU-OKUCIUTEIISIMHI),
00 X OKCHAAX, TUAPOKCUAAX U COJSIX, X MpuMeHeHuH. llpencraBneHns 00 aMMHUAYHBIX KOMIDIEKCAX
cepebpa u Mmenu. KadyecTBeHHBIE peakiiny Ha KaTHOHBI Meau (2+) u cepebpa.

LluHK: cTpoeHHWe aToMa, CTENeHb OKHCICHUS. XapaKTepUCTHKAa (DU3NYECKUX U XHMHUYECKUX
CBOWCTB, IPUMEHEHKE, aM(OTepHbIE CBOIICTBA OKCHA U THAPOKCHIA. KauecTBeHHBIE peakiy Ha KATHOHBI
IUHKA.

XKenezo: crpoenne aroma, crenmend okucieHus. Haxoxxaenume B mpupope. Dusnmueckue u
XMUMHYECKHE CBOMCTBA JKene3a, mpuMeHeHne. bruomoruueckas pois xemne3a. OKCHIbL, THAPOKCUABI U COJN
xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u mony4yenue. KauecTBeHHbIE peaKIi Ha KATHOHBI JKele3a
(2+) u xene3a (3+). UyryH u crajp — cIUIaBHl XkeJe3a. [[pou3BOACTBO YyTryHa M CTaIU. DKOJIOTHYECKUE
HpO6HCMI)I, CBA3aHHBIC C MCTAJUTYPIrHYCCKUMU IIPONU3BOACTBAMMU.

OKCepUMEeHTaIbHOE U3yYeHHE BELIECTB U SBICHUMA:

03HaKOMJICHUE ¢ 00pa3I[aMK METAJIJIOB U CIUIABOB, UX (PHU3UUESCKUMHU CBOWCTBAMU;

MOJEIIUPOBAHUE METAIUIMUYECKON KPUCTATNIMYECKON pEIETKY;

M3y4YeHUE B3aUMOJECUCTBHSI METAILUIOB C BOJOM, C pacTBOpaMU COJEH U KHCIOT, HCCIECIOBaHUE
MIPOIIECCOB AIEKTPOIN3a pacTBopoB xinopuaa meau (1) u mognna kanws, KOppo3UKH METAIIIOB;

U3y4eHne 0COOCHHOCTEH B3aMMOICHICTBUS OKCHIOB KaJIbIMS U HATPUS C BOAOH, NX THAPOKCUAOB —
¢ okcugiom yraepona (1V) u kucnoramuy;

M3y4YeHHE CBOMCTB KapOOHATOB M IMIPOKAPOOHATOB KaJbLHSL, )KECTKON BOBI;

M3y4YEeHHE MPOLIECCOB MOJIyYCHHS THAPOKCHIOB XKEJIe3a, UX XUMHUYECKHX CBOMCTB;

M3y4YeHHE IPU3HAKOB IPOTEKaHNUS KAaUeCTBEHHBIX PEAKLMI Ha MOHBI (MarHus, KalbLUs, ATFOMUHUS,
IIMHKa, XKenes3a (2+) u xkemesa (3+), menu (2+);

HaOJII0IeHNE U ONMCAHNE OKPAIIMBAaHUA IUIAMEHN HOHAMU HATPHUs, KaJTUsl ¥ KAJIbLIHS;

UCClieJoBaHNe aM(OTEPHBIX CBOWCTB THAPOKCHIA amoMuHus, ruapokcuma xpoma (I) u
THIPOKCU/IA IIMHKA,;

peLIeHNE 3KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHeine MeTauibl ¥ UX COCTUHEHUS.

XuMus 4 OKpy:KalUias cpeaa

BemiectBa u maTepuaibl B IOBCEIHEBHON KU3HU YellOBeKa. BaskHelime BeecTBa U MaTepHabl,
oOnacTi X npuMeHeHus. be3onacHoe ncnonb30BaHNe BEIIECTB M XUMUUYECKUX peakiuid B ObITy. IlepBas
MOMOIIb MPH XUMUYECKUX 0KOTaxX M OTPABICHHUSX.

Hosble MaTepuansl 1 TexHOIOTHU. [IpUHIUIIBI «3€€HON XUMHUN.

OCHOBBI 3KOJIOTMYECKO IPaMOTHOCTH. XHUMHS U 3/10pOBbE. JHAUCHHE H3YYaEeMBIX XMMHUYECKUX
2JIEMEHTOB U UX COSIMHEHUH [Tl QYHKIIMOHUPOBaHUsI opraHu3Ma uesoBeka. [loHsTre o 310poBoM 00paze
KU3HH.

XWUMHUECKOE 3arpsi3HEHHWE OKPYXKAMoIeH cpefpl. DKOJOTHYecKre MpoOJIeMbl, CBs3aHHBIE C
COEJIMHEHUSIMU YIIIepojia, a30Ta, cepbl, Tskenbix MetaiioB. [londarue o ITJIK. Ponp xumun B perieHun
JKOJIOTMYECKUX MTPOOJIEM.

DKCIepUMEHTANBHOE HM3yYeHHE BEUIeCTB W SIBICHUI: O3HAKOMIJICHHE C O0paslaMy MaTepHalioB
(cTekyo, CIuIaBbl METaIOB, MOJIMMEpPHBIE MaTepHalibl), ONpelelieHHe KHCIOTHOCTH TPUPOIHBIX BO/I,
MO/JICTUPOBAHHUE TPolecca 00pa30BaHuUs KHCIOTHOTO OIS, H3Y4YeHUE ero BO3JICHCTBHUS HA MaTEPUAIIBL.

IMoBTOpeHne u 00001IeHNe 3HAHNI OCHOBHBIX Pa31eaoB KypcoB 8—9 kiiaccoB



ITepnoanuecknii 3akoH u [leproanueckas cucTeMa XUMHUYECKHUX JIEMEHTOB B CBETE NPEACTABICHUN
0 CTpPOEHHA aToMa. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHX JJIEMEHTOB M MX COEIMHEHUN B
MepUOAAX U rpymImax.

CrpoeHue BeuiecTBa B TBEPAOM, KUAKOM M Ta3000pa3HOM COCTOSIHUH. BUABI XMMUYECKOH CBSI3H.
3aBHCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIIIMYECKOM PEIIETKY U BU1a XUMUYECKON CBS3H.

Knaccupukanms XUMHUECKMX peakUuid 10 pa3IuyHbBIM [Opu3HakaMm. [IporHo3mpoBaHue
BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX MPEBPALEHUN B pa3IMUHBIX YCIOBHUIX HA OCHOBE NPEICTaBICHUN
XUMHYECKON KUHETUKH U TEPMOJINHAMUKHU.

XHUMHYecKHe peaklMd B pacTBopax. I'maponus coieil. Peakiuu OKHCIEHUS-BOCCTAHOBICHMUS.
ONeKTponu3.

CBoiicTBa KHCJIOT, OCHOBaHMH M COJIi B CBeTe TpEACTaBICHUH 00 D3JICKTPOIUTUUECKON
JUCCOLUAINY U OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX.

Mesxicnpeomemnmnuie ceasu

Peanuzanus MexnpeaMeTHBIX CBsI3eH NMPU M3YYEHWH XHMHUHU B 9 Kilacce OCYIIECTBISETCS depes
WCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHATHH, MPUHATHIX B OTAEIBHBIX
€CTECTBEHHBIX HayKax.

OO0mre ecTecTBEHHO-HAYyYHbIE MOHATHS: SIBJIICHHE (IIPOILIECC), HAyYHBIN (aKT, TUIOTE3a, TEOpHs,
3aKOH, aHaJli3, CUHTE3, KIacCH(UKaLUs, EPUOJUIHOCTD, HAOMIOJEHHE, SKCIIEPUMEHT, MOICITUPOBaHHE,
U3MEpeHHe, MOJIeIb, TEXHOJIOTHsl, MaTepHabl.

®dwusnKa: BelecTBo, TeNo, GU3nvIecKre BeIMIUHBI, ANHUIIBI H3MEPEHUs, Macca, 00BEM, KOIUIECTBO
TEIUIOTHI, aTOMBI 1 MOJICKYJIbI, arperaTHbIE COCTOSIHUE BEILIECTBA, CTPOCHUE ra30B, KUIKOCTEH U TBEPABIX
(KpUCTaJUINYECKUX) TeJ, KPUCTAIIMUECKasl PEIIeTKa, 3JEKTPOH, SApPO aroMma, MPOTOH, HEHTPOH, WOH,
HYKJII]I, U30TOIIbl, KBAaHTBI, PalMOAKTUBHOCTb, anb(a-, 6eTa- U raMMa-u3ydeHue, SJIEKTPUUCCKUH 3apsiz,
MPOBOJHUKH, ITOJIYIPOBOIHUKH, AUIIEKTPUKH, COIHEUHBIN CIIEKTP, Pa3IoKeHHe OEJI0ro CBeTa B CIIEKTP.

buonorus: skocuctema, Omocdepa, (oTocMHTE3, Tpomecchl OOMEHa BEIIECTB, MHHEPAIbHBIC
yIoOpeHusi, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, INTATEIbHBIE BEILIECTBA.

I'eorpadms: atmoctepa, ruapocdepa, MUHEpaNbl, TOPHbIE TOPOABI, MOJE3HBIE WCKOIMAEMBIE,
TOILJIMBO, BOAHBIE PECYPCHI, IUIaHETA 3eMJIS.

TexHONOrus: CTPOWUTENIbHBIE TEXHOJOTUH, CEIbCKOXO3SICTBEHHBIE TEXHOJIOTHUH, TEXHOJOTHH
3JIEKTPOHHOM MPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOTPAMMBI 110 XMMHWM HA VYPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS (YIJIYBJIEHHBIM YPOBEHB)

JIMYHOCTHBIE PE3YJIbTATBI

JIMyHOCTHBIE pe3yIbTAaThl OCBOCHHS IPOrPaMMbl OCHOBHOI'O 00IIEro 00pa30BaHMs JOCTUTAIOTCS B
xo7e OoOydueHHs XUMHU B €AWHCTBE y4eOHOW W BOCHUTATENBHOW AEATEIHOCTH 00pa3oBaTeNbHON
OpraHM3allid B COOTBETCTBUM C TPAJULIUOHHBIMH POCCUMCKHUMM COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBCHHBIMU IICHHOCTSIMH, TIPUHSTHIMA B OOIIECTBE NpaBWIaMH W HOpPMaMH IOBEACHHUS U
CIOCOOCTBYIOT IMpOIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COLIMATM3ALNN 00yJatOMInXCA.

JIMYHOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTH OOYHAIOIIMXCS PYKOBOJCTBOBAThbCS CHUCTEMOI
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIUI U pacIIUpeHUe OMbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
qacTu:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

MPOSIBIEHUE LIEHHOCTHOTO OTHOUIEHHA K OTEYECTBEHHOMY KyJbTYpHOMY, HaydyHOMY U
HUCTOPUYECKOMY HAaCJeIHI0, MOHMMaHHWE 3HA4YEeHUS XUMHUYECKOM HAayKd W TEXHOJOTHMH B JKU3HU
COBPEMEHHOT0 O0IIECTBa, B PA3BUTUH SKOHOMHKH POocCHM U CBOETO PerHoHa;

2) rpaKIaHCKOr0 BOCIIUTAHMUA:

MIPEJICTaBIEHUE O COLIMANBHBIX HOpMaxX M MpPaBUIaX MEXKIMYHOCTHBIX OTHOIIEHHWH B KOJJIEKTHUBE,
NpOsIBIIEHHE KOMMYHHKAaTUBHOM KYJIBTYPBI B pa3HOOOPa3HOM COBMECTHOM AEATENLHOCTH;

CTpeMIIeHHEe K B3aWMOINOHUMAHWIO W B3aMMOIOMOIIM B TMpolecce yueOHOW M BHEydeOHOMU
JIeSTeIbHOCTH;

TOTOBHOCTh OLIEHHUBATh CBOE MOBEJCHNE U MOCTYIKM CBOMX TOBapHUIIeH ¢ MO3ULMU HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM C yYETOM OCO3HAHUs MOCJIEACTBUNA OCTYTIKOB;

3) ¢popmMupoBaHUA HEHHOCTH HAYYHOIO MO3HAHMSA:

MHUPOBO33PEHYECKHE IPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIUM, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U HEOOXOAUMBbIE IJIsl HOHMMAaHUsI CYIIHOCTH Hay4YHOW KapTHHBI
MUDA;

OCO3HaHWE [IEHHOCTH HAYYHOT'O TIO3HAHUS I pa3BUTHUs KaXJI0T0 4eI0BeKa U MPOU3BOIUTENBHBIX
CHJl o0mecTBa B LEJIOM, POJM W MeCTa Hayku «XHMHS» B CHCTEME HAyYHBIX MPEICTABICHUH O
3aKOHOMEPHOCTAX Pa3BUTHSI IPUPOBI, B3AUMOCBS3AX YEJIOBEKA C TPUPOTHON M TEXHOJIOTHYECKOH CPEOH;

NO3HaBaTeNbHast MOTUBALMS U MHTEPEC K 00YUEHHIO, TOTOBHOCTh M CHOCOOHOCTH K CAMOPa3BUTHIO
U caMooOpa30BaHMIO, K HCCIIEIOBATEILCKOW NESTEIBbHOCTH, K OCO3HAaHHOMY BBIOOPY HalpaBlIeHHS H
YPOBHS AaJbHEHIIEro 00y4eHus;

4) BoCIMTAHMS KYJIbTYPbI 310POBbS:

OCO3HaHWE IEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3/I0pOBBIO, YCTAHOBKAa Ha
3JI0pOBBIM 00pa3 >KU3HH, OCO3HAHHE IOCIEACTBUI M HENpHUATHE BPEIHBIX NPHUBBIYEK (YHOTpeOJIeHHUs
AJIKOT'0JIs, HAPKOTHKOB, KYPEHHS), HEOOXOJUMOCTH COOIOICHHS PaBIJI 0€3011aCHOCTH MPH OOPAIIEHHUH C
XUMHAYECKHMH BELIECTBAMH B YUEOHBIX M )KU3HEHHBIX CUTYALHSX;

5) Tpy10BOro BOCIMTAHMSA:

¢dbopMHpOBaHHE IIEHHOCTHOI'O OTHOWICHHS K TPYIOBOM MAEATENBHOCTH KaK €CTECTBEHHOH
NOTPeOHOCTH 4YeJIOBEKa M K HCCIIEOBATEIbCKOM NeSTEbHOCTH KaK BBICOKO BOCTPEOOBaHHOW B
COBpPEMEHHOM OOIIIECTBE;

pasBUTHE MHTEpeca K MpogeccusiM, CBSI3aHHBIM C XUMHEH, B TOM 4Hcie K npodeccusiM HaydHOI
cdeprl, 0CO3HaHUE BO3MOXHOCTH caMopean3alnu B 3Toi chepe;

6) 3K0JI0rMYECKOT0 BOCITUTAHUS:

0CO3HaHME HEOOXOJAMMOCTH OTHONICHUS K TPUPOJIE KaK UCTOYHHUKY KM3HH Ha 3eMIle, OCHOBE €e
CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA IKOJIOTHYECKON KYJIbTYPHI: IPUOOPETEHNE ONBITA MJIAHNPOBAHUS MTOCTYTIKOB U
OIIEHKH WX BO3MOJKHBIX IOCIEACTBUN ISl OKPY)KAIOIIEH Cpenbl; OCO3HAHWE TII00aJhbHOTO XapakTepa



OKOJIOTHYCCKHUX Hp06J'ICM u HyTCﬁ X pCIICHUSA, CIIOCOOHOCTH MNPUMCHATL 3HAHUS, MOJy4YaCMbIC IIPpU
HU3y4YCHUU XUMUHU, IS PCHICHUA 3adad, CBA3AHHBIX C OKp}/)KaIOH_[eﬁ cpeﬂoﬁ; AKTUBHOC HCIPUATHC
HeﬁCTBHﬁ, MMpUHOCAIIUX BpEa 0pr>1<a}0meﬁ cpeac; OCO3HaHue CBOCH pojin KakK TIpaXxJaHWMHAa U
1'[0Tpe6I/ITCJ'I$I B YCJIOBHUAX B3aNMOCBA3U HpI/IpOI[HOI‘/'I, TEXHOJIOTUYSCKON U COHHaJ’IBHOfI Cpea; TOTOBHOCTD K
y4acCTHuro B HpaKTH‘lCCKOP'I ICATCIBHOCTH SKOJIOTHYSCKOM HaIllpaBJICHHOCTHU.

METAINPEJMETHBIE PE3YJIbTATbBI

MertamnpenMeTHble pe3yiabTaThl OOydYaIOMIMXCSA, OCBOMBLIMX NPOTrpaMMy IO XHMHHU OCHOBHOTO
o01ero o0pa3zoBaHusl, BKIIIOYAIOT:

YCBOCHHE MEXAUCIHUIUIMHAPHBIX (MEXIPEAMETHBIX) MOHSATHH, OTpPaXKalolIUX MaTepHajbHOE
eIMHCTBO MHpPa M TpolLecc TO3HAaHHWA (BEIIECTBO, CBOWCTBO, SHEprus, SBICHUE, HAay4HBIH (akKT,
3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TEOpHs, HAOJIIoNeHHEe, U3MEPEHHE, HCCICAOBAaHHUE, SKCIIEPUMEHT U
Apyrue);

OBJIa/ICHUE YHHBEPCAJIbHBIMH YUYECOHBIMU NEHCTBUSAMHU (IIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH,
PETYISATUBHBIMHU), BaKHBIMH JUIS TOBBIIICHUS S(PQPEKTHBHOCTH OCBOSHHS COACPKAHHUA Y4eOHOTO
npeamera, (QOPMHUPOBAaHHS KOMIETCHIMH, a TakkKe IPOEKTHO-MCCIEeOBATEILCKON esTeIbHOCTH
o0yyaromuxcs B Kypce XUMHH;

CIOCOOHOCTH UX UCTIONB30BATh B YUEOHOM, TO3HABATEIHHOMN U COIMATIBHON MPaKTUKE.

Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHbIE YUeOHbIe 1eiicCTBUS

Ba3zoBble jJjornueckme geicTBUA:

YMCHHA HCIIOJIB30BATh IMPHUCMBI JIOTUYCCKOI'0 MBINUJICHUA IPU OCBOCHUUN 3HAHUU: PaCKpbIBaTh
CMBICTT XMMHYECKHUX ITOHSTHH (BI)IILGJISITI) X CYHICCTBCHHBIC IPU3HAKH, YCTAHABIMBATHL B3aUMOCBA3L C
JPYTUMH  TIOHSTUSIMH); aHAJIM3UpOBaTh, CpaBHUBaTh, 0000IIaTh, BBHIOMPATH OCHOBAHUS  JUIS
KHaCCI/I(l)I/IKaHI/II/I U CUCTEMAaTU3alluu XUMHWYCCKHX BCHICCTB W XHUMHYCCKHUX peaKuHﬁ; yCTaHaBJIUBATb
IMPUYINHHO-CIICACTBCHHLBIC CBA3HM MCKIOY O6’bCKTaMI/I HU3yuCHHUA, CTPOUTH JIOTUYCCKHUE PACCYKIACHHUA
(MHOYKTUBHBIE, ETYKTUBHbIE, TI0 aHAJIOTHH); IPEJIaraTb KPUTEPHUU U BBISBIATH 00IINE 3aKOHOMEPHOCTH
U TPOTHUBOPCYUA B U3YyHYACMbBIX IMPOLECCAX U ABJICHUAX; NPOBOAWUTL BBIBOAbI M 3aKJIIOUCHUA, YMCHUA
IMPUMCHATL B TIIPOLCCCC IIO3HAHUA TIOHATHUA (Hpe)j[MeTHBIe )41 MeTaHpeI{MeTHBIe), CHUMBOJIMYECKHE
(3HaKOBBIE) MOJENH, WCIONB3yeMble B XUMHH, NpeoOpa3oBbIBATH MOJENbHBIC TPEJCTABICHUS —
XUMHYECKHAN 3HaK (CMBOJ DIIEMEHTA), XUMHUecKast popMya 1 ypaBHEHHE XUMUYIECKON PEaKIUK — MIPH
pelieHnn y49eOHBIX 33]a4; C Y4eTOM AITHX MOJENBHBIX IPEJICTABICHUH XapaKTepU30BaTh U3ydaeMbIe
XUMHYECKHE BEIIeCTBA M XUMHUECKUE PEAKIINH.

Ba3oBble uccienoBarTesibcKue AeicTBUS (METOIbI HAYYHOI'0 IO3HAHUS BelleCTB U SIBJICHM):

YMEHHSI TPUMEHSATh METOIbl HAYyYHOTO TIO3HAHHWS BEIISCTB W SBICHUH HAa JMITUPUYECKOM U
TEOPETHIECKOM YPOBHSX B yUeOHOU TTO3HABATEIHHON U MMPOEKTHO-NUCCIIEIOBATENHCKON eI TETLHOCTH;

YMEHHS WCIIOJIb30BaTh IIOCTABICHHBIE BOMPOCHI B KauyeCTBE WMHCTPYMEHTAa TIO3HAHUSA U
CaMOCTOSITENTLHO CTaBUTH BOIPOCHI; aHAIM3UPOBATh (DaKThI, BHIBIATE U (hopMyInpoBaTh mpobiemy,
OTIpEIeTIATh 1ebh W 3a/J1a4d, COOTBETCTBYIONINE PEIICHUIO MPOOJIEMBI; TpeiaraTh OMHCATENbHYIO HITH
00BSACHUTENHHYIO THUIIOTE3Y U OCYIIECTBIISITH €€ TPOBEPKY; YMEHUS MPOBOIUTH U3MEPEHUS HEOOXOIUMBIX
MapaMeTpoB, BEIYUCIICHUS, MOJICIMPOBAHNE, HAOMIOACHUS W 3KCIIEPUMEHTHI (peallbHbIE M MBICIICHHBIE),
CaMOCTOSTEIFHO TIPOTHO3UPOBATH PE3ybTaThl, (POPMYINPOBATH OOOOIIEHUS ¥ BBIBOJIBI IO PE3yIbTaTaM
MIPOBEJICHHOTO OITBITA, HCCIIEIOBAHMS, COCTABIATh OTYET O MPOACIaHHON padoTe;

Padora ¢ nndopmanueii:

YMEHHSI OPHEHTHUPOBAThCS B PAa3IMYHBIX HMCTOYHUKAX WHPoOpManuu (HAy4IHO-TIOMYJIspHAS
JUTEepaTypa XMUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE MOCOOWs, pecypchl MHTepHeTa); aHAIM3HPOBATH
WHPOPMAIUI0 W KPUTHYECKH OIICHMBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEYUBOCTH, OTOHMpATh W
WMHTEPIPETUPOBaTh WH(GOPMAIUIO, 3HAYMMYIO JUIS PEIICHUs Y4eOHOW 3alaud; yMEHHS NpPUMEHSTh



pa3nu4HbIe METOJIBI U (POPMYIUPOBATH 3alIPOCHI MIPU MOMCKE B 0TOOpe WHPOPMALIUK, HEOOXOAUMON ISt
BBIMIOJTHEHNsI y4eOHBIX 3a/a4; MCIONb30BaTh HH(OPMALMOHHO KOMMYHUKATHBHBIE TEXHOJOTMU U
pas3In4HbIe MMOMCKOBBIE CHCTEMBI; CaMOCTOATENILHO BBIOMpPATh ONTHMANbHYIO (opMy MpeacTaBieHUs
uHpopManuu (cxembl, TpaduKd, IUArpaMMbl, TaONWIBl, PUCYHKH M Jpyrue QOpMbl); yMEHHS
WCIIOJIb30BaTh HAay4YHBIN S3bIK B KauecTBE CpPeACTBa pabOThl C XMMHUUYECKOW MH(popMauueil; IpuMeHATh
MEXIpeaMeTHble ((pu3ndeckne W MareMaThdyeckue) 3HaKM W CHUMBOJBI, (opMysbl, aOOpeBHATYpHI,
HOMEHKJIATypY, UCIOIb30BaTh U NPEOOpa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIISTHOCTH.

KoMMyHuKaTHBHBIE YHMBepca/lbHble YieOHbIe AeiicTBHA:

1) ymenus oOuieHus (MMCbMEHHOM U YCTHOM KOMMYHHKALIUH):

MIPEJICTABIISTD MOTY4YE€HHBIE PE3yJIbTAaThl MO3HABATEIBHOM AESITEILHOCTH B YCTHBIX M MUCHMEHHBIX
TEKCTax; MyOJIMYHO BBICTYNATh C MPE3eHTAUCH Pe3yIbTaTOB BHIMOJIHEHUS XUMHUUECKOTO IKCIIEPUMEHTA
(uccnenoBaTenbCKON TaOOPAaTOPHOM MM MPAKTUYECKOH padOThl, yUeOHOTo MPOeKTa); B XOJe Juaiora u
(unM) QUCKyccHHU 3a7aBaTh BOIIPOCHI MO 00CYKAaeMON TeMe U BBICKa3bIBaTh UCH, (OPMYIUPOBATH CBOH
MpeI0KEeHN OTHOCUTEIHHO BBITMOIHEHUS TPENI0KEHHON 3a1auu.

2) yMeHHs y4eOHOTO COTpYHIUYECTBA (TPYMIIOBas KOMMYHHKAIIUS ):

y4acTBOBaTh B TPYHIOBBIX (oOpMax padOTHI: IUIAHUPOBATh OPraHU3alUI0 COBMECTHOH paboThl,
OTIPEJICNIATH CBOIO POJIb, PACTIPEACIATh 33/1a4H MEKAY YWICHAMH TPYIIIbI; BHIIOJIHATH CBOIO YacTh PabOTHI,
KOOpJAMHHUPOBATh CBOM JACWUCTBUS C NEHCTBUAMU JIPYTUX YJICHOB KOMAaHIBI, ONPEACNATh KPUTEPUH IO
OILICHKE Ka4eCTBa BBITIOJIHEHHOW paloThl; pemarh BOZHHKAMOIIME MPOOJIEeMBl Ha OCHOBE ydueTa OOIMX
WHTEPECOB M COTJIACOBAaHUs TMO3UIMH, Y4acTBOBaTh B OOCYXICHHH, OOMEHE MHEHHSMH, «MO3[OBOM
HITypMe» B APYTHX OpMax B3auMOJCHCTBUSL.

PerynsiTuBHbIe yHHBepcajibHbIe y4eOHbIe JeHCTBUSA

OnazicHWe YHHBEPCAJIbHBIMU YYCOHBIMH DETYJISTHBHBIMH ACWCTBHSIMHU BKIIOYACT pa3BUTHE
CaMOOpraHU3aluyu, CAMOKOHTPOJIS, CAMOKOPPEKIUHY, B TOM YUCIIE!

YMEHMsl pellaTh y4eOHble M HCCIIEN0BATENbCKHE 33/1a4d: CAMOCTOSATEIbHO BBIOMpATh CIOCOO
pemieHnss y4eOHOM 3amaun (CpaBHMBATH HECKOJBKO BAapPHAHTOB pEIICHHs, BHIOMpaTh Hauboiee
MOIXOJAIMIUNA C YYETOM CaMOCTOSATENBbHO BBIJEIEHHBIX KPUTEPHEB), TUIAHUPOBATh CBOIO palboTy mpu
pemieHMH y4yeOHOW WM HCCIIEOBATEIbCKOM 33Jadd; Ha OCHOBE IIOJIyYCHHBIX PE3YJIbTaTOB
¢dopmynupoBaTh 0000LICHMS W BBIBOJBI, IPOrHO3MPOBATH BO3MOXKHOE Ppa3BUTHE IIPOLIECCOB;
aQHAJTM3UPOBATH PE3YJIbTATHI: COOTHOCUTH CBOU JICHCTBUS C IUNIAHUPYEMBIMH Pe3yJIbTaTaMHU, OCYIIECTBIISATh
CaMOKOHTpPOJIb JICATENIbHOCTH; KOPPEKTUPOBATH CBOIO JESATEIBHOCTb HAa OCHOBE CaMOAaHAIN3a H
CaMOOLICHKH.

HHPEJIMETHBIE PE3YJIBTATBI

HpeI[MeTHLIC PE3yabTaThl OCBOCHHA NPOrpaMMbl IO XUMHUU OCHOBHOI'O 06H_I6FO O6paBOBaHI/I$I Ha
yFHY6HeHHOM YPOBHE HMCIOT 06].1.[66 COACPIKATCIBHOC AAPO C NMPECAMCTHBIMU PE3yJIbTaTaMU 6a30BoOro
YPOBHH, COTJIaCOBAHbI MCXKAY C060ﬁ, YTO HO3BOJIACT pCAJIN30BbIBATH er'Iy6J'ICHHO€ HU3YUYCHHC KaK B paMKax
OTACJIBHBIX KJIACCOB, TaK U B paMKax pCaJin3alluv UHAUBUAYAJIbHBIX 06p3.30BaT€J'H>HLIX TpaCKTOpHﬁ, B TOM
YHUCIJIC HCIIOJIB3Yysl CETCBOC B3aHMOHCﬁCTBH€ OpraHusanuu. ITo 3aBCPIUICHUU pPCaIM3alilui MPOrpaMMbl
yrny6neHHoro YPOBHA 06y‘laIOHII/ICC$I CMOTYT ACTAJIbHCC OCBOUTH MaTCpuall, OBJIAACTH paCHIMPCHHBIM
Kpyrom MIOHATHUH U METOJ0B, pCUIATh 3aJa4n 0oJree BBICOKOTO YPOBHS CIIOKHOCTH.

HpeZ[MCTHLIe PE3yJIbTaTbl BKJIIOYAKOT: OCBOCHUC O6y‘-IaIOH_II/IMI/ICSI HAYy4HBIX 3HaHPII>’I, YMCHI/Iﬁ u
CII0C000B HeﬁCTBHﬁ, CHeI_[I/I(i)I/IHCCKI/IX JUIA HpeHMeTHOﬁ obOnacTu ((XI/IMI/IH»; OCHOBBI HAYYHOI'O MBIIJICHUSA,
BUABI ACATCIBHOCTH IO IOJYYCHHUIO HOBOI'O 3HAHHUA, €T0 HHTCPIIPCTALUU, npeo6pa3OBaHI/no nu



NPUMEHEHUIO B Pa3lWYHbIX YUeOHBIX M pealbHBIX )KU3HEHHBIX YCIOBHUSX; 00€CIIEUNBAIOT BO3MOKHOCTD
yCIemHoro 00y4eHus Ha CIEAYIOeM YpoBHE 00pa30BaHHsI.

K xonmy oOydenus 6 8 knacce y oOydwaromerocs OyayT c(OpMHpPOBAHBI CIEAYIOIIHE TPEAMETHBIC
PEe3yIbTaThl H3yYCHUS! XMMHUH Ha YTITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKHX TOHSATHHA: aToM, MOJEKyJa, XUMHUYECKHH 3JIEMEHT,
METaJl, HEeMETall, aJUIOTPOIUS, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOpOIHAs M
HEOJHOPO/IHAs), BaJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsI © MOJICKYJIIpHAas Macca, KOJIMYEeCTBO BEIECTBa,
MOJIb, MOJISIDHAas Macca, MaccoBasl JOJsl XMMHUYECKOTrO dSJIeMEHTa B COSAWHEHWH, MOJISIPHBI OO0BEM,
OTHOCUTENbHAS TIOTHOCTh T'a30B, OKCH]I, KHCIOTa, OCHOBaHHE, COMIb, aM(OTEPHBIN OKCHJ, aM(pOTEpHBII
THIIPOKCH]I, XUMHUUECKasl peaKkysi, KiaccupuKalys peakuyuii: peakliui cCoeIMHEHNUS, peaK1H Pa3JIOKeHH,
peaKIny 3aMeIleHH s, peakuu 00MeHa, IK30- U SHIOTEPMUUECKUE PEaKINU; TEIIOBOH 3P PEKT peaKiuy;
AOpO aToMa, dJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOHTallb, paANyC aTOMa, XUMUYeCKas CBSI3b, MOJIIpHAs
Y HETIOJIIpHAasi KOBAJIEHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PacTBOP, MaccoBas JI0JIs BEIIECTBA
(mpolleHTHAsT KOHLIEHTpalWsi)) B pacTBOpe, MOJISIpHAs KOHIIEHTpalMs BEIIECTBA B PacTBODE;
3JeKTPOOTPULIATEIBHOCTh, CTENEeHb OKHUCICHHS, OKHUCIUTEINM M BOCCTAHOBHUTENH, OKHCJIEHHE U
BOCCTaHOBJICHUE, OKHCIIUTENILHO-BOCCTAHOBUTEIILHBIC PEaKIMH, METO]] 3JIEKTPOHHOTO OanaHca;

WIITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MHOHATUH U IMPUMCHSATH 3TU MOHATUA IIPU
OIIMCAaHUM BEIIECTB U UX IPEBPALCHUM;

UCIIOJIb30BaTh XMMHYECKYI0O CHUMBOJIMKY JUISI COCTaBIeHHs (OPMYNI BEIIECTB W YypaBHEHHI
XUMHUUYECKUX PEaKIIHil;

OMnpeaAciATh BAJCHTHOCTH ATOMOB 3JICMCHTOB B 6I/IHapHI)IX COCOAUMHCHHUAX, CTCIICHb OKUCJIICHHA
9JIEMEHTOB B OMHAPHBIX COEIMHEHHUSX, IPUHAJIC)KHOCTD BEIIECTB K OMpPEICIEHHOMY KJIacCy COeAMHEHHUN
no ¢opMyiaM, BHIbl XUMHYECKOH CBS3H (KOBaJEHTHOH M MOHHOH) B HEOPIraHUYECKUX COSAMHEHHSX;

PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, Ilepnoandeckoro
3akoHa JI. WM. MenzaeneeBa, aTOMHO-MOJEKYJISIPHOH TEOpHUH, 3aKOHA ABOraJpo U €ro CICICTBUH,
MIPEJICTAaBICHUN O HAayYHBIX METOJAaX IMO3HAHWS, B TOM YHCIE 3KCIEPUMEHTAIBHBIX M TEOPETHYECKHUX
METOJaX UCCIICOBAHNUS BEIIECTB U U3YUEHHU XUMHUECKUX PEAKIIHIL;

JIEMOHCTPHUPOBATH IOHUMAHHE NMEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX DIIEMEHTOB OT
UX noJio>keHus B [lepnoaudeckoit cucreme:

ONKCHIBATh W XapaKTepu3oBaTh TabmuMuHyto ¢opmy Ilepuoamueckold cHCTEMbl XMMHUYECKHX
3JIEMEHTOB: Pa3INyuaTh HOHITHS «TJIaBHas moArpymnma (A-rpymnmna)» u «nobounas noarpymnna (b-rpynmna)y,
«MaJble MEPUOIb» U «O0JIbILINE IEPHUOABLY;

COOTHOCHUTH 0003HaueHHs, KOTOphIe UMeIoTCs B Tabnuue «llepruoanyeckas cucreMa XMMUYECKUX
aneMenToB JI. 1. MenneneeBa», ¢ YHCIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHMHUYECKHX
3JIEMEHTOB (COCTaB W 3apsiz siapa, oOliee YHCIO JIEKTPOHOB M paCIpelesieHHe HUX IO 3JIEKTPOHHBIM
CII0SIM);

OOBSICHATH CBA3b IOJIOKEHHS 371eMeHTa B [leprouueckoii cucteMe ¢ pactpeielieHUEM IEKTPOHOB
10 PHEPrETHYECKUM YPOBHSIM, OAYPOBHIM U OPOUTAJISIM ATOMOB NEPBBIX YETHIPEX HEPHUOIOB;

KJIacCU(UIMPOBATh XUMUYECKUE JIEMEHThI, HEOPTaHMUECKHE BEIIECTBA, XUMHUYECKHE PEaKIiH (T10
YHCIY ¥ COCTaBY YYaCTBYIOIINX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3P QeEKTy);

XapakTepu30BaTh (OMHMCHIBATh) (U3MUECKHE M XUMHYECKHE CBOMCTBA NPOCTBIX M CIIOKHBIX
BEIIECTB: KUCIOPOJa, BOJOPOAA, BOJABL, OOIINEe XUMHUYECKHE CBOIMCTBA OKCHJIOB, KHCIOT, OCHOBAaHUH U
COJIEH, TEHETUYECKYIO CBSI3b MEXKIY HHMMH, IOATBEpKAas NPUMEPAMU MOJIEKYJSIPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMHYCCKHUX peaKuHﬁ;

OIMUCBIBATH POJIb KUCJIOpOaa, BOAOPOaa U BOABI B IPUPOAHBIX IIPOIECCaX, B )KUBBIX OpraHnu3sMax, ux
IMMPUMCHCHUC B PA3JIMYHBIX OTPAC/IAX IMPOMBIINIICHHOCTH, BO3MOXXHOE€ HCIIOJIB30BAHUE B COBPEMCHHbLIX
TCXHOJIOTHAX,



OOBSCHATH M TPOTHO3MPOBATH CBOMCTBA BEUICCTB B 3aBHCHUMOCTH OT MX COCTaBa M CTPOCHWUS,
BO3MOKHOCTH MPOTEKAHHSI XUMUYECKHX MPEBPAIICHUI B Pa3IMYHBIX yCIOBHSX;

BBIYHCIISATH OTHOCHTEIIBHYIO MOJICKYJSIPDHYIO M MOJSIDHYEO MacChl BEIECTB, MOJIAPHYIO MacCy
CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOTO JIEMEHTA B COSIMHEHUH, MACCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTa
1o (hopMyJie COSIMHEHNUS, HAXOJUTh IPOCTEHINYI0 (GOPMYITY BEIIECTBA IO MACCOBBIM HITH MOJIBHBIM J0JISIM
3JIEMEHTOB, MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJIIPHYIO KOHIIEHTPAIMIO BEILECTBA B PACTBOPE,
HPOBOJUTH PACUETHI 110 YPAaBHEHHUSM XHMHUUECKOIN PEaKIHu;

NPUMEHSITH OCHOBHBIC OIEPAIIMU MBICIUTEILHOMN JCATEIbHOCTH — aHajlu3 M CHHTE3, CPaBHECHUE,
00001IIeHIe, CUCTEMaTH3AIMIO, KIACCH(UKAIMIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3CH — IS
U3Y4YCHHs CBOMCTB BELICCTB M XHMHYCCKHX PEAKLHii, €CTECTBCHHO-HAYYHbIC METObI IMO3HAHHS —
HaOJII0IeHNEe, U3MEPeHUE, MOJCIUPOBAHUE, SKCICPUMEHT (PEalbHbIl W MBICICHHBIA) — Ui OCBOCHHMS
y4e0HOTO COJIEPIKAHUS;

PaCKpBIBaTh CYIIHOCTh MPOIECCOB OKUCICHUS U BOCCTAHOBJICHUS, COCTABIISATh YPABHEHUS IPOCTHIX
OKHCJIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIUid (METOIOM 3JIEKTPOHHOTO OalaHca);

YCTaHABJIMBATH CBSI3M MEXKIy PealbHO HAOIIOJaeMbIMH XMMUYCCKHMU SIBIICHUSMH U MTPOLIECCAMH,
MMPOUCXOJAIIIMMU B MAaKpO- U MUKPOMHPE, O6’L$1CH$1T]) IIPUYNHBI MHOFOO6p331/I}I B€IICCTB, COOTHOCUTH
XUMHUYCCKUC 3HAHHA CO 3HAHHUAMHA APYTUX y‘-IC6HI)IX mpeaAMETOB;

coOmoaTh mpaBuiia 6e30macHoi paboThI B 1a00paTOpUH P UCTIONB30BAHUU XUMHUUECKON MOCY BT
U 000pyIOBaHMs, a TaKXKe IMpaBWia OOpAlICHUs C BEHISCTBAMH B COOTBETCTBUH C HHCTPYKIHSIMH
BBITIOJTHEHHUS JIAOOPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT IO MOTYYCHUIO M COOUPAHHIO T'a3000pa3HbIX
BemecTB (BOMOpO/a M KHCIOPOJa), HMPUTOTOBIEHHIO PACTBOPOB C OIPENEIEHHOW MaccOBOHM moreit
PACTBOPEHHOTO BEUIECTBA, PEUICHUIO AKCIIEPUMEHTAIBHBIX 337a4 10 Teme «OCHOBHBIE KIIacChl
HEOPraHMYECKUX COCTUHEHUI;

JIEMOHCTPHPOBATh BJIAJICHHE OCHOBAMH XHMHYECKOH TI'pAaMOTHOCTH, BKIIOYAIOIICH yMEHHS
Oe3omacHOro oOpaIieHus ¢ BEIeCTBaMH, HCIONB3YEMBIMH B IOBCEAHEBHOH JKH3HH, a TaKKe 3HAHHE
TPaBHJI ITOBEICHHSA B LIEJISIX COSPEIKEHNMS 3I0POBBS U OKPYIKArOLIEeH CpeIbl.

K xoniy oOyuenus ¢ 9 kracce y oOyuaromierocs OyayT cOpMHpPOBaHBI CIEAYIOIIUE MPEIMETHBIC
pe3ybTaThl U3Y4YEeHUS] XUMHUHU Ha YTITyOJIeHHBIM YPOBHE:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX MOHATHN: XUMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, 3JIEKTPOOTPULIATENILHOCTD, CTETIEHb OKUCIICHHSI, XUMUYECKas PEaKIysl, TEII0BOH 3 PeKT
peaxuuu, MoJib, MOJISIPHBIN 00BEM, PacTBOD;

AIIEKTPOJINTBI, HEAJIEKTPOJHUTHI, JIEKTPOJIMTHYECKAss OUCCOLMALMS, PEeaKUUH HOHHOro oOMeHa,
THIPOJIN3 COJieH, oOpaTHMble W HEOOpaTUMbIE PEaKLMU, OKUCIUTEILHO-BOCCTAHOBHUTEIIBHBIC PEAKIUH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBJICHUE, DJIEKTPOJIN3, aJLIOTPONHs, aM()OTEPHOCTS,
XUMHYECKas CBA3b (KOBAJIEHTHAs, HOHHAs, METaJUIM4ecKas), MEXMOJICKYJSIPHbIE B3aUMOJCHCTBUS
(BomopoaHast cBsi3b, cuibl Ban-nep-Baanbca), KOMIUIEKCHBIE COEAMHEHHS, KPHUCTAIUIMYECKUE DPEIICTKU
(npumuTHBHAsA KyOndeckas, 00bEMHO-LIEHTPUPOBAHHAs KyOHUyecKasi, FpaHeLleHTPUPOBaHHAsl KyOnueckas,
reKcaroHaJibHasi IUIOTHOYIIAKOBaHHAsI), KOPPO3HsI METAIJIOB, CILIABbI; CKOPOCTh XMMHYECKOH pEaKIvu,
KaTalan3, XHMUYECKOE PABHOBECHE, IIEMEHTHI XUMUYECKON TEPMOAMHAMUKH KaK OJHON U3 TEOPETUIECKUX
ocHoB xumuu; [T1K;

WUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHITHHA W IMPHUMEHATh 3TH MOHITHA NPH
ONMCAaHUU BEIIECTB U UX MPEBPALICHUH;

UCIIOJIb30BaTh XMMHYECKYI0O CHUMBOJIMKY JUIS COCTaBlieHHS (OPMYJ BEIIECTB W ypaBHEHHUM
XUMUYECKHUX PEaKLUii;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKHUCIEHHS XHUMHYECKUX HJIEMEHTOB B COCIUHEHUSX
Pa3INYHOrO COCTaBa, NPUHAIUIEKHOCTh BEIIECTB K ONPE/ICICHHOMY KJlacCy COEIUHEHHH Mo (opMyIiam,
BUJIBl XUMHUYECKON CBS3M (KOBaJICHTHOH, MOHHOW, METAJNIMYECKOil) B HEOPTraHWYECKUX COEIMHEHUSX,



3apsii MOHa MO XHWMHUYECKOW Qopmylie, XapakTep CpeAbl B BOTHBIX PAacTBOPAaX HEOPraHHYECKHX
COCIMHEHHH, THIT KPUCTAJUTMYECKON PEHIETKH KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMbich llepuonnueckoro 3axonHa JI. M. MenpaeneeBa W AEMOHCTPUPOBATH €rO
MOHUMaHHe:

ONKCHIBATh W XapaKTepu3oBaTh TabMMuHylo ¢opmy Ilepmoanueckold cHCTEMBl XHMMHUYECKHX
3JIEMEHTOB: pa3InyaTh MOHATUS «A-Tpynma» U «b-rpynmay, «Manble Nepuoas U «O0IbIINE TTEPHOABIY;

OOBSICHATH CBA3b MOJIOKEHHS dJieMeHTa B [leprouueckoil cucTeMe ¢ pacrpeieieHHeM 3JIeKTPOHOB
M0 PHEPTETHYECKUM YPOBHSIM, IOAYPOBHIM U OPOUTAJISIM ATOMOB MEPBBIX YETHIPEX HEPHOIOB;

BBIJICJISATH O0IINE 3aKOHOMEPHOCTH B I3MEHEHHH CBOICTB 3JIEMEHTOB M MX COCMHEHHH (KHCIOTHO-
OCHOBHBIX M OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOHCTB OKCHIIOB U THAPOKCHIOB) B MpEaenax MaibIxX
MEPUOJIOB U TIABHBIX MOATPYIII C YY€TOM CTPOSHHS UX aTOMOB;

PacKpbIBaTh CMBICII TEOPHH 3JCKTPOJIUTUYECKON IUCCOLMAINK, 3aKoHa ['ecca M ero clieAcTBUiA,
3aKOHa ICHCTBYIOIIUX MAcCC, 3aKOHOMEPHOCTEH U3MEHEHUsI CKOPOCTH XUMHUYECKON PEeaKLuK, HallPpaBICHUS
CMEILEHHS XUMUYECKOTO PaBHOBECHSI B 3aBUCHMOCTH OT Pa3InYHBIX (PaKTOpOB;

KJIacCU(UIMPOBATH XUMHUYECKUE DIIEMEHTBI, HEOPTAHMUECKHIE BEIIECTBA, XUMUYECKHE peakuu (1o
YHCITYy U COCTaBY yYacTBYIOIIUX B PEAKIMH BELIECTB, IO TETIOBOMY 3P PEKTY, IO arperaTHOMY COCTOSIHHIO
peareHToB, M0 U3MEHEHHIO CTETIEHEH OKUCIICHHUS] XUMHYECKHX 3JIEMEHTOB, TI0 00paTUMOCTH, IO yYacTHIO
KaTajau3aTopa);

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB
HEOpPraHMYECKUX COCIAMHEHHH, MOJATBEpPXKIasi 3TO OMHCAaHWE NPHUMEPaMU MOJIECKYSPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIMIA;

COCTaBJISITh YPABHEHUS: IEKTPOIUTHUECKON TUCCOLMALIMM KUCIIOT, LIeJI0YeH U COJIEH; MOJIHbIE U
COKpAILlCHHbIC YPaBHEHHUs peakLUuii MOHHOIO OOMEHa; peakUuil, MOATBEPKAAIOLIMX CYLIECTBOBAHHUE
TeHETHYECKON CBSI3M MEX.Y BEILIECTBAMH Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTB IIPOLIECCOB THAPOJIN3A COJICH MOCPEICTBOM COCTABICHUS KPATKUX MOHHBIX
U MOJIGKYJSIDHBIX YPaBHEHMH pEaKLUUH, CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEJIBHBIX —PEAKIHN
MOCPEICTBOM COCTABJICHHS JJIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;

IpEeICKa3bIBaTh XapaKTep Cpelbl B BOAHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (ONMHUCHIBATh) (U3NUECKUE U XUMUUECKHE CBOMCTBA MMPOCTHIX BELIECTB (KUCIOPO/,
030H, rpadur, aama3, KpeMHHA, 00p, a3oT, docdop, cepa, XJop, HATPUH, KaNHWN, MarHUi, KaJIbIWH,
AIIOMUHHM, KeJe30, Mellb, IINHK, cepedpo) U 00pa30BaHHBIX MMHU CIIOXKHBIX BEILIECTB, B TOM YHCIE HX
BOJIHBIX PAacTBOPOB (aMMHaK, XJIOPOBOJOPO, cepoBogopos, okcuapl yriaepoaa (1, V), kpemuuns (1V),
azota (I, 11, 11, IV, V) u docdopa (lll, V), ceprr (IV, VI), cepuucras, cepHas, azoTHas, ¢ochopHas,
yroJibHasi, KpeMHHEBAst KUCIOTHI, OKCHUIBI U THAPOKCHIBI MeTaioB |A—IA-rpymn, amomunus, meau (1),
uHKa, kenesa (1 u 111));

NOSACHSTH COCTaB, OTHENbHBIE CIIOCOOBI IMOJMYYEHHUS M CBOWCTBA CJIOXHBIX  BEIIECTB
(xucnopozcoaepKaye KUCIOTHI XJI0pa, a30TUCTas, OOpHasi, YKCyCHast KUCJIOTBHI U UX COJIH, FaJIOTeHUIbI
kpemuus (IV) u pocdopa (111 u V), okcun u rugpoxcun xpoma (I11), nepmanranar kanws;

OIMCHIBATh POJIb BAKHEHIIMX U3ydaeMbIX BEIIECTB B MPUPOIHBIX MPOLIECCAX, BIUSHUE HA KUBBIC
OpraHu3Mbl, TPHMEHEHWE B pPAa3NIMYHBIX OTPACIsAX OKOHOMHUKH, WCIIOJIb30BAaHUE Ui CO3JaHUs
COBpPEMEHHBIX MaTEPHAIOB M TEXHOJIOTH;

MIPOBOJIMTH PEAKIINH, TIOATBEPKAAIONIHE KaueCTBEHHBII COCTAB a3 IMYHBIX BENIECTB, PACTIO3HABATH
OTIBITHBIM ITyTEM COJICpIKalliecs] B BOJHBIX PAacTBOpaxX HOHBI: XJOPH[I-, OPOMHJ-, HOJHI-, CYJb(haT-,
docdar-, kapOOHAT-, CHIIMKAT-, CyTbGUT-, CYIb(U-, HUTPAT- H HATPUT-UOHBIL, THIPOKCHI-HOHBI, KATHOHBI
aMMOHHS, MarHus, KaJIbLKs, aTIOMUHUS, xKene3a (2+) u xenesa (3+), menu (2+), nMHKA;

OOBSICHATH M MPOTHO3MPOBATH CBONCTBA BAYKHEHITNX M3yYaeMbIX BEIECTB B 3aBUCHMOCTU OT UX
COCTaBa M CTPOCHHS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTH MPOTEKAHUS
XUMAYECKHUX TPEBPAIICHUI B PA3IUUHBIX YCIOBHUIX HA OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKOH
KUHETHKH U TEPMOJIUHAMUKH;



BBIYUCIISITH OTHOCHTEIBHYIO MOJEKYJISAPHYIO W MOJISIPHYIO MacChl BEIECTB, MAaCCOBYIO IOJIO
XHUMHYECKOT0 3JIEMEHTa 10 (POpMyJie COeTUHEHHSI, MACCOBYIO JI0JIIO BELIECTBA B PACTBOPE, MOJIBHYIO IOJTIO
XUMHAYECKOTO 3JIEMEHTa B COCIMHEHWH, MOJSAPHYIO KOHIIGHTPAIMIO BEIECTBA B PACTBOPE, HAXOAUTH
MpOCTEHIYI0 (POPMYITy BEIIECTBA IO MACCOBBIM HJIM MOJIBHBIM JIOJISIM JIEMEHTOB, IPOBOAUTE PACUYETHI 10
YPaBHEHUSIM XHMMHUYECKUX PEaKIUi ¢ y4eTOM HEAOCTaTKa OJHOIO M3 PearcHTOB, IPAKTHUYECKOTO BBIXOA
NPOAYKTa, 3HAUCHHS TETJIOBOTO 3P QeKTa peakiu, ONpeaAessITh COCTaB CMECeH;

co0moaTh npaBuia 0e30macHoi paboTHI B 1a00paTOpuH IPH UCTIONB30BAHUN XUMHUYECKOM MTOCY I
u 000pynoOBaHUs, a TakxKe MpaBuia OOpalIeHUs] C BEUIECTBAMH B COOTBETCTBUM C WHCTPYKLHUSIMH
BBITIOJTHEHHUS JIAOOPATOPHBIX ONBITOB U MPAKTUYECKUX PA0OT M0 MOTYYECHUIO H COOUPAHHIO Ta3000pa3HbIX
BEIICCTB (aMMHaKa M YTIIEKUCIIOrO Ta3a) W PEIICHHI0 IKCIEPHUMEHTAIBHBIX 3aJad [0 TeMaM Kypca,
NPEACTABIATh PE3YNbTaThl IKCIEPHUMEHTa B (OpPME BBIBOJOB, JOKa3aTENILCTB, TpadUKOB, TaOMUL H
BBISBIISITH OMIIUPUIECKUE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIE OIEpAllMd MBICIUTENbHON NESITeNbHOCTH (aHAIN3 M CHUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMAaTH3alUIO0, BBISIBICHHE NPUYMHHO-CICJCTBEHHBIX CBS3€W) MPU W3YyYCHHUU CBOWCTB
BEIICCTB Y XUMHUECKUX PEaKIHi, BIaJETh eCTECTBCHHO-HAYYHBIMH METOaMH Mo3HaHus (HaOmroneHue,
U3MepeHne, MOACINUPOBaHUE, IKCTIEPUMEHT (peasbHBII U MBICIICHHBIH);

IMPUMCHSATH IIpaBUJIa 0e30macHoOTO O6paH_[€HI/I$I C BCIIECTBaMHU, MCIIOJIL3YCMbIMH B HOBCCHHCBHOﬁ
JKU3HH, [IPaBUJIA IIOBEICHUS B LEIISX cOepEekEeHUS 37I0POBBS M OKPYIKarollel MPUPOAHON Cpe/ibl, TOHUMATh
BpEa (OHaCHOCTB) BO3Z[€I>'ICTBI/I$I Ha JXUBBIC OpTaHU3MBbI OIMPEACIICHHBIX BCHICCTB, MMOACHATH HA IMPUMEpPax
CII0COOBI YMCHBIICHHUA W NPEAOTBpAllICHUA KX BPCIHOIO BO3)Z[GI\/'ICTBI/I$1, 3HAUCHUEC IKHPOB, 6CJIKOB,
YIJIEBOMOB [UIS OPraHU3Ma YeJIOBEKa,;

UCIIOJIB30BaTh TIOJIyYCHHbIE TpeAcTaBleHUA O cdepax NpodecCHOHATBHON AEATENbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJIOTUSIMU, KaK OCHOBY [UIA PO(ECCHOHAIIBHON OpUEHTAlUN
U 17151 OCO3HAHHOT'O BBIOOpa XMMMHU KaK NPOQUIBHOTO MPEeAMETa IPHU MPOAOKEHUH 00ydeHHs Ha YPOBHE
CpemHero oomero o0pa3oBaHus;

Yy4acTBOBAaTh BO BHEYPOUHOI POEKTHO-MCCIIEIOBATEILCKOM NESTEIbHOCTH XMMUIECKOH M XUMHKO-
9KOJIOTHYECKON HaNpaBJICHHOCTH, IPUOOPECTH ONBIT NPOBEACHUS YUYEOHBIX HCCICAOBAaHUN B YCIOBHAX
00pa3oBaTenbHBIX OPTraHU3AINN, a TAKXKE OpraHu3aui (IIEHTPOB) OTOHUTENEHOTO 00pa30BaHUsI JETEH.



TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmmuecTBO yacos
Ne HaunmeHoBaHue pa3iesioB U TeM JiiekTpoHHBbIE (U (pOBLIE)
KonTpoabubie IMpakTHyeckne
n/n nporpaMmbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoTsI padoThI
Paznen 1. IlepBoHayajibHble XUMHYECKHE MOHATHS
XuMmust — BaKHas 00JIaCTh
11 €CTECTBO3HAHUS U MTPAKTHUYECKOM 10 2
JeSTENHOCTH YeJIOBEeKa
1.2 BemecTBa n XuMHUYeCKue peaKIiun 28 1
Hroro mo pasneny 38
Pa3znen 2. Baxkneiinmue npeacTaBuTe Il HEOPraHMYECKUX BellleCTB
21 Bo3nyx. [londarue o razax. 19 1 1
' Kucnopoa. Oxcuasl
Bonopoa. Ilonstue o kucnorax u
2.2 8 1
COJIAX
Boga. Pacteopsrl. [lonarue 06
2.3 P 18 1 1
OCHOBaHUAX
OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
2.4 ! P 16 1 1
COCTUHEHHA
Hroro o pasneny 61

Paznen 3. [lepuoguueckuii 3axkon u Ilepuoanueckasi cucreMa xuMuueckux 3j1eMeHToB 1. M. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs

cBs3b. OKHCINTEILHO-BOCCTAHOBHTEIbLHbIE peakuuu

3.1

[Tepuonnueckuii 3aKoH 1
IIepuonnueckas cucrema
XHMHUYECKUX daeMmenToB /1. W.
MenpeneeBa. CtpoeHue atoma

18




Xumnueckast cBs13b. OKUCIUTEILHO-

3.2 16
BOCCTaHOBHUTEJIbHBIC PEAKIIHU
Uroro no pazneny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

I[MTPOI'PAMME




9 KJIACC

KoaunvecTBO yacon DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
n/n NporpaMMsI Bcero Konrpoxensie  Ipakrueckie o0pa3oBaTeibHbIE
padoThI padoThI pecypesi
Pasnes 1. BemecTBo M XMH4eckasi peakuust
11 [ToBTOpenue u yrirybiaeHue 3HaHUH O 3
BEILIECTBE
12 OcHoBHbIE SaKOHOMeE)HOCTI/I MIPOTEKAHUS 14 1 1
XMUMUYECKUX PeaKkLunit
13 DJEeKTPOIUTHYECKAs JUCCOLUALINS. 14 1 9
XuMHUYECKHE PEAKIIUH B PACTBOPAX
Hroro mo paznemy 36
Pasnes 2. Hemerasiibl 1 MX cOeJMHEHUS
91 OOm1as xapaKTepuCTHKa XUMUYECKUX 3 1
' anemenToB VIIA-rpynmel. ["amorens:
OO01mas XapaKTePUCTHKA XUMHUUECKUX
2.2 anemenToB VIA-rpynnsl. Cepa u eé 10
COCJIMHEHHUSI
OOm1as xapaKTepUCTHKA XUMUYECKUX
2.3 aneMeHToB V A-rpymiisl. A30T, pocdop u ux 12 1
COCAMHEHHUS
OOm1as xapaKTepUCTHKA XUMUYECKUX
24 anemenToB IVA-rpynmnsl. Yriepon u 13 1 2
KpEeMHH, X coequHeHus. bop
Wroro no pazneny 43
Pazgen 3. Meta/ibl M UX COeJUHEHMS
3.1 OO6mue cBOMCTBA METAIIIOB 10




3.2 Bakueiinme MeTaIbl M UX COETUHEHHUS 22 1 2
Uroro no pazneny 32
Paznen 4. Xumus u okpy:xaomas cpeaa
41 BemniecTBa 1 MaTepuanbl B )KH3HU YEIOBEKA. 5
' OCHOBBI 3KOJIOTHUECKOI IPaMOTHOCTH
Hroro mo paznemy 5
Paznen 5. O6o6menue 3Hanmii
51 [ToBTOpeHne u 0000ImIeHNE 3HAHUT 10 9
' OCHOBHBIX Pa3JieJIOB KypcoB 8—9 KiiaccoB
Hroro mo pasneny 10
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 4 11







IHOYPOYHOE IINTAHUPOBAHHE

8 KJIACC
KonuuyecTBO 4acoB DJIeKTPOHHbIE
No ara udposbie
n/n Tema ypoka Bcero Kourpospneie  Ipakruyeckue fl[3y‘leHl/lﬂ ;Iﬁ[(};lzoBaTeJIbﬂble
padoTsI padoThI pecypesi
1 IIpenmer xumuu. Ponb XuMuu B KU3HU 1
YeJloBeKa
5 [NonsiTue 06 UCTOPUM BO3HUKHOBEHUS U 1
pa3BUTHUS XUMUHU. XUMUS B CHCTEME HAyK
3 Tena u BemecTBa. PU3NYECKUE U XUMUICCKHEC 1
CBOICTBa BEILIECTB
4 dusnveckre 1 XUMUYIECKIE SBICHHS 1
[TonsiTHE O TEOPETUYECKUX METOIaX TO3HAHUS
5 B €CTECTBEHHBIX HayKax. VICTOYHUKHU 1
XUMHYECKOH nHQOpMAaIun
[IpencraBienns o HayYHOM MTO3HAHHUH Ha
SMITUPUICCKOM YPOBHE: HAOJII0ICHUE,
6 W3MEpeHHe, IKCIIEPUMEHT, MO/JISITUPOBAHNE. 1
[TonsTre 0 MeToax paboThl C XUMHYECKUMHU
BemecTBamMu. O0OpyIOBaHNE TITKOJIBHON
XUMHYECKOH TabopaTtopuun
[Ipaktnueckas padota Ne 1 o Teme "[IpaBuna
7 paboThI B Ta0OPATOPHH U IPUEMBI OOpaIleHHS 1 1
¢ 1abopaTopHBIM 000pYAOBaHHEM "
8 UucTele BEIECTBA U CMECU 1
Crioco0sI pazeneHus cMeceit 1




[IpakTryeckas padota Ne 2 o Teme

10 "Paznenenue cmeceil (Ha mpuMepe OYUCTKU
MoBapeHHOU conn)"

11 ATOMEBI ¥ MOJIEKYJIBI

12 XUMHUUECKHUE ITIEMEHTHI

13 IIpocTole u clioXHBIC BELIECTBA

14 BemectBa MOJEKYISIPHOTO U
HEMOJIEKYIISIPHOTO CTPOCHUS

15 Xumugeckast popmyna. BaneHTHOCTh aTOMOB
XUMHYECKUX 3JICMCHTOB

16 3aKOH MOCTOSHCTBA COCTaBa BEIICCTB

17 Omnpe/eneHre BAJIGHTHOCTH aTOMOB TIO
(hopmynaM OMHAPHBIX COSTMHEHHUN

18 OTHOCHUTENbHAS aTOMHAs Macca.
OTHOCHUTENBbHASI MOJIEKYJIIpHAS Macca
BerunciieHus 0THOCUTENBHON MOJIEKYJISIPHOU

19 MAacChI BEIIECTB, MOJISIPHON MacChl, MacChl
BEIIECTB U KOJIMYECTBA BEIIECTBA

20 MaccoBast 10J151 XUMHUYECKOI'0 3JIEMEHTA B
COCIMHEHUH

21 Brraucnenus MaccoBoOt J0OJIM XUMHUYECKOTO
3JIeMeHTa 10 (GopMyJie COSTUHEHUS

29 Haxosxnenune npocrteiiieit popmyisl
BEIISCTBA [0 MACCOBBIM JIOJISIM 3JIEMEHTOB
Boraucnenus npocreiiiieii popmyJibl

23 BEIIIECTBA 10 MACCOBBIM HJIH MOJIBHBIM JIOJISIM
3JIEMEHTOB

24 KonmuectBo BemectBa. Mons

o5 B3anmocBs3b KOTUYECTBA, MACCHI U YHCITA

CTPYKTYPHBIX €IUHHI] BEIECTBA




26

MOJ'I}IpHa}l Macca CMECH BCIICCTB

MonbHas J0JI1 XUMHUYCCKOTI'O 3JICMCHTA B

27
COEIMHEHUH

28 Haxoxnenne npocreiiieii GopMyITsl
BEIIECTBA [0 MOJIBHBIM JIOJISIM 3JIEMEHTOB

29 XUMHYecKHe ABICHUS. XUMUUECKas PeaKIysl
U €€ IpU3HAKU

30 3aKOH COXPaHEHUS MacChl BEIECTB

31 ATOMHO-MOJIEKyIIsIpHas Teopus. JKu3Hb U
nesarenpbHocTs M. B. JIoMmoHOCOBa

32 XUMUYecKHe ypaBHEHUS

33 Tunsl XUMUYECKUX peakiui
Pacuérbl 1o XMMHUYECKUM YpaBHEHUSIM

34 KOJINYECTBA U MACChl HCXOJHBIX BEILECTB WIIH
MPOAYKTOB peaKINU
Brluncnenus no ypaBHEHUSIM XUMHYECKON

35 PeaKnyu: KOJIMYECTBA BEIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce
PEeareHToB MU MPOTYKTOB PEAKITHH
Brluncnenus no ypaBHEHUSIM XUMHYECKON

36 peakLuu: KOJINYeCTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIECTBA, MacCe
PeareHToB Ui NMPOTYKTOB PEAKIINH

37 O00011IeHNE ¥ cUCTEMATH3aLUs 3HAHWI

38 Kontponsnas padora Ne 1 mo Teme "Bemecta
Y XUMUYECKHE peaKiim’”

39 Boznyx — cmech razos. [ToHsTue o razax.

40 3akoH ABoraapo. MosipHbIid 00bEM ra3os




Breruncienus 06bEMa, KOIMYSCTBA BEIIECTBA

41 ra3a o U3BECTHOMY €T0 KOJINYECTBY
BEIeCTBa, 00bEMY

42 OTtHOCUTeNBHAs ITIOTHOCTD Ta30B

43 BrrunicneHust OTHOCUTENBHON TUIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTENBHON MOJIEKYIISIpHON

44 MAaccChI Ta3000pa3HOTO BEIIECTBA IO U3BECTHOM
OTHOCHUTEJIbHOU IJIOTHOCTH
BrerunciieHuss 0THOCUTENBHON MOJIEKYJISIPHOU

45 Macchl ra3a 110 U3BECTHOM OTHOCUTENBHON
IUIOTHOCTHU

46 OO0BEMHBIE OTHOIICHUS Ta30B TPU
XUMHUECKUX PeaKIusaxX

47 Boruucnenuss 00bEMOB ra3oB 10 ypaBHEHHIO
XUMHYECKOH peakunn

48 Kucnopon — snemeHT u npocToe BelecTBo

49 Oxcuasl

50 CriocoObI MOTy4eHUs KHCIOpo/ia B
nabopaTopuy ¥ NPOMBILIUIEHHOCTH
[Ipakrnyeckas padota Ne 3 o Teme

51 "[lony4yenune u codupanue KUCIOPOAa,
W3YyUCHHE €TO CBOMCTRB"

52 KpyroBoport kucioposaa B npupoe

53 O30H — ayoTponHas MoauduKanus
KHCIIopoa
TemnoBoii 3P PEeKT XMMUIECKON PEeaKIIUH,

54 TEPMOXUMHUUYECKHUE YPABHEHUS, K30~ U

OHAOTCPMHUYCCKUC PCAKIINU




55

Tomnuso. Mcnons30Banue yriisi 1 MeTaHa B
Ka4eCTBE TOIUIMBA. 3arpsi3HEHHE BO3/IyXa.

56

57

Brrunicnenus no ypaBHEHUAM XUMHYECKOM
peaKnuu: KOJM4YecTBa BEIIECTBA, 00bEMA,
MAacchl IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
00BEMY, Macce peareHTOB Ui IIPOAYKTOB
peakuuu

KonTponbnas padora Ne 2 o teme "Boznyx.
Kucnopona. Oxcuasr"

58

BO[IOPOI[ — DJICMCHT M IMPOCTOC BCIICCTBO

59

60

61

62

CriocoObI OTy4eHHUs BOAOPO/A B
n1a0opaTopuu ¥ NPOMBILIUIEHHOCTH
IIpakTudeckas padora Ne 4 o Teme
"Ilonyuenue u coOMpanue BOIOPOa,
U3Yy4YEeHHUE ero CBOUCTRB"

Hcnonp3oBanue BOAOpOAa B Ka4CCTBE TOIINBA

Tlonsarue o kuciorax u coirgx. CocTaB KHUCIOT
U coJiei

63

64

Breruncnennst 00b€Ma, KOJHYECTBA BEIIECTBA
rasa 1o U3BeCTHOMY €r0 KOJIMYECTBY BEILLIECTBA
Wi 00bEMY

BoruuciieHust 00bEMOB ra3oB 10 ypaBHEHHIO
XUMUYECKOH peakuu

65

66

Beruucienus 1o ypaBHEHUAM XUMUYECKON
PeaKInu: KOJUYeCTBa BEIIeCTBA, 00bEMA,
MaccChl 110 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BEMY, Macce peareHToB WK IPOAYKTOB
peaxunu

®dusuyeckue cBOMCTBA Bo/Ibl. Boja B npupoe




67

Amnanus u cuHTe3 — METOAbI U3YUCHUA
cocCTaBa BOAbI

68
69
70

XHUMHYECKHE CBOICTBA BOJIEI
CocraB OCHOBaHUN

PaCTBOpI)I. PaCTBOpI/IMOCTI) BCIICCTB B BOAC

71

72

73

74

75

76

77

HacplenHble 1 HeHACHIIEHHEIE,
KOHLIGHTPUPOBAHHBIC U pa30aBICHHBIC
pacTBOpHI

CriocoObI BEIpaKeHHUS KOHIICHTPAITHH
pacTBOPOB: MaccoBast OJI PACTBOPEHHOTO
BEIIIeCTBA, MOJISIPHASI KOHIICHTPAIIHS

IIpakTudeckas padora Ne 5 mo Teme
"[IpuroroBneHue pacTBOPOB € ONpeAeIEHHON
MAacCOBOM J10JIEN PaCTBOPEHHOTO
BemecTBa. [ IpuroTosienue pacTtBopos ¢
OIpPEEIEHHON MOJISIPHOM KOHIICHTpauuen
pacTBOpEHHOrO BelecTra"

BoraunciieHus ¢ MCIoab30BaHUEM MTOHSATHS
«MaccoBas JI0JIsl BEILIECTBA B PACTBOPE»
BoraunciieHus ¢ MCoab30BaHUEM MTOHSATHS
«MOJISIpHAs KOHIIEHTPALKs PaCTBOPEHHOTO
BELIECTBA»

Ponb pacTBOpOB B pHUpoOE U KU3HU
yenoBeka. KpyroBopoT BobI B mpupoze
3arpsi3HeHne MPUPOIHBIX BoA. OXpaHa U
OYMCTKA MPUPOIHBIX BOJ.

78

BoruuciieHus ¢ MCIOIb30BaHKEM IpaduKOB
PpacTBOPUMOCTH AJI1 pacU4ETOB PACTBOPUMOCTH
BEILIECTB




Brrunciaenus ¢ HCIIOIb30BaHUEM ITOHSITHS

7 «MaccoBasi JI0JIsl BEIIECTBA B pacCTBOPE» 1
BrranciieHust ¢ MCoab30BaHUEM TTOHSATHS

80 «MOJISIpHAsT KOHIIEHTPALIKS PACTBOPEHHOIO 1
BEIICCTBA»
Brrunciienus ¢ ucnoiab30BaHUEM TPaQUKOB

81 PacTBOPUMOCTH TS PacIETOB PACTBOPUMOCTH 1
BCIIICCTB

82 O06o00mieHne U cucTeMaTU3alys 3HaHAN 1

83 Kontponbshas padbora Ne 3 mo teme "Bongopoa. 1
Bona. PactBopsl. OcHOBaHuS"

84 Oxcupsl: cocTas, Ki1accu(hUKaus, 1
TPUBHANBHbIC HA3BAHUS

85 [NonmyueHne U XMMUYECKUE CBOHCTBA OKCHIOB 1

86 [ToHsTHE O THAPOKCHIAX — OCHOBAHHUSX U 1
KHCJIOPOJICOACPIKAIINX KUCIOTAX

87 dusnveckrie 1 XUMUYECKHE CBOMCTBA KHCIOT 1

88 [Tomygenue xkuciot 1

89 Knaccudukarus ocHOBaHUH 1

90 [I1€noun, X CBOWCTBA U CIIOCOOBI MTOTYYESHUS 1

01 HepacTBoprMbIe OCHOBaHUsI, UX CBOHCTBA U 1
CHOCOOBI TTOTYYEHHS
[lonsaTue 06 ampoTepHBIX THAPOKCHIAX:

92 XUMHYECKHE CBOWCTBA U MOJTydeHHeE. 1
[IpumeHeHne Ba)XHENIIIMX OCHOBAaHUMI

93 Comnu: coctas, KaccuUKaIys, TPUBHAIIbHbIE 1
Ha3BaHUS

94 duznyecKre 1 XUMHIECKHIE CBOMCTBA CONEH. 1

Tlonmydenue coneit




95

['enernueckas cBsI3b MCXKAY KilacCaMHu
HCOPraHnv4CcCKux COGJII/IHCHI/II‘/'I

96

97

[Ipaktryeckas padota Ne 6. Pemenue
9KCTIEPUMEHTAIBHBIX 3334 [0 TeMe
«OCHOBHBIE KJIACChI HEOPTaHMYECKUX
COCAMHEHUIN

Briuucienus no ypaBHEHHUSIM XUMHAYECKON
peaxIuu: KOJTMIeCTBa BEMIeCTBa, 00bEMA,
MacCcChI I10 I/I3B€CTHOMy KOJII/I‘IGCTBy BC€IICCTBA,
00BEMY, Macce peareHToB WM IPOAYKTOB
peakiuu

98

99

Brranciennst Macchl MpoAyKTa peakliuy Mo
M3BECTHOM Macce OJJHOTO U3 UCXOTHBIX
BEILIECTB, B3ATOr0 B BUJIE PacTBODA,
COJEPKALIEr0 OIPEeNEHHYI0 MaCCOBYIO
JIOJII0 PAaCTBOPEHHOTO BEIIECTBA
Kontponsnas padota Ne 4 o Teme
"OCHOBHBIE KJIACCHI HEOPTAHUIECKHIX
coeauHeHui"

100

101

102

[TepBbie NOMBITKU KJIACCHDUKAIIH
XUMUYECKUX 3JIEMEHTOB

Ilonsarue o rpymnmnax CXOAHbIX 3JICMCHTOB

DneMeHTHI, KOTOpble 00pa3yroT aM(pOTepHBIE
OKCHUABI U THAPOKCHUIbI

103

104

ITepnoamuaeckwnii 3akoH. OTKpBITHE
Ilepuoanueckoro 3akoHa
KopoTkonepuoanas v JIIMHHOIIEPUOIHAS
hopmel [Teproauueckoit cucTeMbl
XUMHYECKUX anemeHToB J[.1. MenaeneeBa

105

[eproas! u rpymnis!




106

OcHOBHbBIE CBC€ACHHA O CTPOCHUHN aTOMOB

107 CocTaB aTOMHBIX sIIIED

108 W3oTons! Kak pa3HOBUAHOCTH aTOMOB
XUMHYECKOT0 JIEMEHTa

109 OIEeKTPOHBI

110 DJeKTpoHHas OpOUTaNb

111 DHepreTUvecKrue YpoBHU U MOYPOBHH aTOMa;
s-, p-, d-opburanu

112 OneKTpOHHBIE KOHPUTYpaLUHU U IEKTPOHHO-
rpagudeckue GopMyibl aTOMOB
CrpoeHue 3JeKTPOHHBIX 000JI0YeK aTOMOB

113 nepBbIX 20 XUMHYECKUX IIEMEHTOB
Ilepunoanueckoit cuctemsl .M. Menneneena
3aKOHOMEPHOCTH N3MEHEHUS painyca aTOMOB

114 XUMHAYECKHUX DJIIEMEHTOB, METAJLTHYECKUX
HEMETAJITMYECKUX CBOMCTB 110 IPpyNIaM
nepuoam

115 HN3MeHeHne CBONMCTB COSMHEHNI XUMHUUECKHX
9JIEMEHTOB B MIEPUOJaX ¥ IpyIax
XapakTepuCTHKa XMMUYECKOTO JJIEMEHTA 110

116 ero nonoxeHuto B [lepuonuyeckoil cucreme
J.N. Menneneena
3nauenne [lepronnueckoro 3akoHa u

117 [Ieproanueckoil cucTEMBI XUMHUYECKHX
3JIEMEHTOB IS Pa3BUTHUS HAYKH U MPAKTHKH

118 DIEeKTPOOTPULIATENEHOCTD XUMHUUECKUX
2JIEMEHTOB

119 KoBasieHTHas MTOISsIpHAS CBSI3b

120 KoBanentHas HenomnspHas CBs3b




121

Honnas cBs3b

DJEeKTPOHHBIE U CTPYKTYpHBIE (OPMYJIBI

122
BEIIICCTB

123 Kpucramnuaeckue u aMop(HbIC BELIECCTBA

124 THIBI KPUCTAITMYECKUX PEMIETOK U UX
XapaKTePUCTUKU
[TpuanHBI MHOTOOOpA3Hsl BEILIECTB,

125 3aBHCHMOCTH CBOMCTB BEIIECTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKUCICHUS

127 OKHCANTETHEHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

128 XUMHUUYECKHE IIEMEHTBI — OKUCITUTEIH U
BOCCTaHOBUTEIH
CocraBiieHUE YpaBHEHUH OKUCITUTEIHHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIIHA, METO/T
3IIEKTPOHHOTO OanaHca
BoIunciieHust Mo ypaBHEHUSIM XUMUYECKOM
peaxIyu: KoIruecTBa BellecTBa, 00bEMa,

130 MAacCChI 110 U3BECTHOMY KOJIMYECTBY BEIICCTRA,
00bEMY, Macce pearcHTOB HIIH MPOJTYKTOB
peaxun
Breruuciienus mpocteitiieil MOJeKyIsIpHON

131 (hopMyIIBI BelecTBa 10 U3BECTHHIM MAaCCOBBIM
JIOJISIM 3JIEMEHTOB

132 OO0001EHNE U CUCTEMATU3ALUS 3HAHUI

133 KonuTponbhas pabora Ne 5 o reme "Crpoenue
atoma. XUMHUYECKasi CBS3b"

134 PesepBHBIil ypok

135 PesepBHbIit ypok




136 PesepBHblIii ypok

1

OBUIEE KOJIMYECTBO YACOB I1I0 ITPOT'PAMME

136




9 KJIACC

KoaunvecTBO yacon JJIeKTPOHHbIE
Ne Jdara uudpoBbie
Tema ypoxka Kontpoabnbie  IIpakTuyeckmne
n/m Bcero u3yyeHusi  oOpa3zoBaTeibHbIe
padoThI padoThI
pecypcsl
1 CtpoeHue aToMOB 1
ITocrenoBaTeNPHOCTD 3aIIOTHEHUS
2 AIIEKTPOHHBIX OpOUTANEH aTOMOB MaJIBIX 1
1 (57007001 (0):]
3 OCOoOCHHOCTH 3aMIOTHEHUS SIEKTPOHHBIX 1
opOuTaneit aToMOB OONBIINX TIEPUOIOB
4 CremneHb OKHUCICHHS U BAJIEHTHOCTh 1
Buapl XUMHYECKOH CBSI3U 1
OOMEHHBII U JOHOPHO-aKIENTOPHBIH
6 MEXaHU3M 00pa30BaHMs KOBAJICHTHOU CBS3H. 1
MexMoeKyspHbIe B3aMOACHCTBUS
Tunel KPUCTANTNIECKUX PENIETOK,
7 0COOEHHOCTH CTPOEHUSI KPHUCTAITMUECKIX 1
peIETOK
3aBUCHMOCTH CBOMCTB BEII[ECTBA OT THIIA
8 KPUCTALTMYECKON PEMETKH U BHIA 1
XHMHUYECKOMN CBSI3U
9 Kiaccudukaius XuMUIeCKUX peakiini 1mo 1
Pa3TUYHBIM [TPU3HAKAM
10 OHepreTuka XUMHUYECKUX peakLni. 1
TertoBoit 3G GeKT XUMUIECKOH peaKIuu
11 3akoH I'ecca u ero cieacTBus 1
12 BrrarcneHus mo TepMOXUMHYECKOMY 1
YPaBHEHUIO PEAKIIMH: TEIUIOBOTO A dekTa




XMMHUUYECKOH PEaKIHH 10 KOJIUYECTBY
BEILIECTBA, MAacCce WIH 00bEMY
MPOpPEarupoBaBILEro WA 00pa30BaBIIETOCS
BEII[ECTBA

13

14

15

[TonsATHE O CKOPOCTH XUMHYECKOI peaKuy.
3aKoH JeMCTBYIOMINX Macc

Oneprus aktuBanmu. [lonsTue o katanmse.
®epmenThl. THTHOUTOPHI.

@DaKTOpbI, BAUSIOLIUE HA CKOPOCTh
XUMHYECKON peakiuu

16

17

IToHnsiTHE O XUMHYECKOM PaBHOBECHU,
npuHiun Jle arense

DaKTOpBl, BIUSIOIINE HA COCTOSHHUE
XUMHUYECKOTO PaBHOBECHS.
IIporao3upoBanre BO3SMOXKXHOCTH
NPOTEKAaHUS] XUMUYECKHX NIPEBPAILLCHUN B
Pa3IUYHBIX YCIOBUAX

18

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC pCaKkuuun

19

20

21

Baxuble OKMCIUTEIN U BOCCTAHOBUTEIIH.
HepMaHraHaT KaJIust

CBoiicTBa MMPOCTBIX BCIICCTB — METAJIJIOB U
HEMETAJIJIOB, KHCJIOT H coJieii — B CBETE
Hpe,I[CTaBJ'ICHI/Iﬁ 00 OKUCIUTECILHO-
BOCCTAHOBUTCJIbHBIX PCAKIHAX

[Ipaktrnyeckas padota Ne 1. Pemenue
9KCIIEPUMEHTANBHBIX 33j[ad 110 TEME
«OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC
peaxuum»

22

KouTponbhas pabora Ne 1 mo teme
«OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHHUS
XUMUAYCCKHUX PEAKIIUAI




PacTBOpenue kak PpU3NKO-XUMHUYECKUI

23
nporiecc

24 DIIEKTPOJIUTHI M HEJIEKTPOITUTEI

25 Teopust PIEKTPONIUTUIECKON JUCCOIIUALIUMI

26 Honnoe npousseaeHue Boibl. BogopoaHbrit
MoKa3arenb

97 DNEKTPOIUTHIECKAS TUCCOIMAIUSI KHCTIOT,
OCHOBaHUI1 U coneit

28 Peakmum norHOTO OOMEHa
CBoiicTBa KMCJIOT, OCHOBAHHH 1 COJICH B

29 CBETE MPEACTaBICHUI 00
AIIEKTPOIUTHYECKOH TUCCOIUAITIH

30 KauecTBeHHBIE peakiiu HA HOHBI
[Ipaktrndeckas padota Ne 2. Pemenue

31 OKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«DNEKTPOTUTHYECKAS TUCCOIIHAITUS

32 T'unponus coneit

33 HonHble ypaBHEHUS THAPOIN3A CONEit
[Mpaktudeckas padbora Ne 3. Pemenne

34 AKCIIEPUMEHTAIIBHBIX 3a7ad TI0 TeMe
«'maponus conei»
Brrurcnenust Macchl MPOAyKTa peakiuy 1o
M3BECTHOW MAcCe OJIHOTO U3 UCXOJIHBIX

35 BEIIECTB, B3SITOTO B BUJIC PACcTBOPA,
COJIEPIKAILIETO ONPE/IETEHHYIO
KOHIICHTPAIIMIO PACTBOPEHHOTO BEIIECTBA
Kontpombnas padora Ne 2 o Teme

36 "DIIEKTPOTUTHYECKAS TUCCOIIUAITHS.
XuMHYeCcKHe peakIiuy B pacTBopax"

37 OO6mras xapaKTepuCTHKa HEMETAIIOB




38

OO0mast XxapakTepUCTHKA TaJIOTEHOB

XHUMHUYECKHE CBOMCTBA TaJIONEHOB.

39 .
XuMHUYecKue CBOMCTBA XJI0pa

40 Xnoposoaopoa. CossiHast KHCI0Ta
IIpaktraeckas padora Ne 4 o Teme

41 "TlomydeHune conastHON KUCIIOTHI, U3ydeHHE e€
CBOMCTB"

42 [lonsATHE 0 KHCIOPOACOACPKALINX KHUCTIOTaX
XJIOpa U UX COJAX
Brranciienust mo ypaBHEHUSIM XUMHUYECKUX

43 peakiui, ecu OJIMH UX PEarcHTOB JIaH B
U30bITKE

m Baxneilne coeIMHEHUS XJI0pa U UX
HaXOKACHHUE B MIPUPOJIC

45 OO6mras xapakTepucThka 351eMeHToB VIA-
TPYIIIBI

46 CrpoeHue 1 CBOWMCTBA IPOCTOTO BELIECTBA
cepbl. AJUIOTPOITHBIE MOAN(DHUKALIMN CEPBI

47 CepoBonopon, C”[})OCHI/IG, ¢duznueckue u
XHUMHUYECKHE CBOHCTBA

48 OKcuibl cepsl

49 CepHucras KHCI0Ta U €€ CONH.

50 CepHas KUCIIOTA U €€ COJIU

51 [IpomblnIeHHOE IOTY4YEeHUE CEPHON
KHCJIOTHI
Haxoxnenue cepbl u €€ coelMHEHUH B

52 npupojie. XUMUYECKOE 3arpsi3HEHUE

OKpY’KaroIel cpebl COeMHEHUSIMHU CEPBI




BhIuncIIeHHsI MACChI TPOAYKTA PEAKIIUH 10
W3BECTHOM MaccoBol (00bEMHON) moie (%)
€ro BBIX0JIa OT TEOPETUUECKH BO3ZMOYXKHOTO

Brrancienmns maccoBoit (00BEMHOI) moH
(%) BBIXO/A MPOYKTA PEAKIIMU IO

54 . i
M3BECTHOU Macce (00BEMY) HCXOTHOTO
BEIIECTBA U MPOAYKTA pPeaKuu

55 O0mmas xapakTeprucTHKa 31eMeHToB VA -
TPYIIIIBI

56 A3oT, pacpoCTpaHEHHE B IPUPO/IE,
¢du3HYecKre 1 XUMUYECKHe CBOMCTBA

57 AmMHuak, ero Gu3MYecKue 1 XUMUIECKHe
CBOICTBA

58 Conn aMMOHUS
[Mpaktudeckas padora Ne 5 o Teme

59 "IloydeHne aMmMHaKa, U3y9eHUE €To
cBOICcTB"

60 Oxcupr aszora (I, 11, 11, 1V, V)

61 A3zotucTtas kucinota. A30THas KUCIOTa

62 [IpoMebInIeHHOE MMOTyYeHHe a30THON
KUCIIOTHI
Hutpatel 1 HUTPUTBL. XUMHYECKOE

63 3arpsi3HEHUE OKPYKAKOIIEH Cpebl
COCIMHEHHSIMHU a30Ta

64 Docdop, AI0TponHbIEe MOAUDUKALIH
hochopa

65 Oxcunbt hochopa (111, V) u dochopnas

KucJjora




[IonsTue o MHHCPAJIbHBIX YI[O6peHI/I$[X.

66 3arpsi3HEHHE PUPOAHBIX BOJAOEMOB
COeTMHECHHAME a30Ta u pochopa

67 Yraepon, ero auioTponHble MOAUGBHUKAINN U
CBOICTBa
Oxcunpl yriepoaa, ux pusndeckue u

68 XHUMUYECKHE CBOICTBA. DKOIOTUYECKUE
npo0JIeMBbl, CBSI3aHHBIE C OKCHIOM yTJIEpoAaa
(v)
[Mpaktuaeckue pabotel Ne 6 o Teme

69 "TTomyaenune okcuna yraepoaa (1V) u
U3Yy4YEeHHE €r0 CBOMCTRB"

70 YroapHast KHCI0Ta U €€ COH

71 [TepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX
BEIIECTBAX KaK O COeIMHEHUSX yriepoaa

7 [IpupoaHble HCTOUHUKH YTIEBOAOPOIOB U HX
PO B OBITY ¥ MTPOMBIIIIIEHHOCTH
[ToHsTHE O OMOJIOTHYECKH BaXKHBIX

73 OpPraHUYECKUX BEIIECTBAX — JKHUPAX, OeIKax
U YIIeBOAax

74 Kpemuuii, ero ¢pusnyeckue 1 XUMUIECKHE
CBOICTBa

75 Oxcup xkpemuns (1V), kpeMHIEBast KUCIIOTA,
CHIIMKATBI

76 bop. bopnas kuciora
[IpakTnueckas padota Ne7. Pemenue

7 SKCIEPUMEHTAJIBHBIX 33124 110 TEME
«BaxHeiinme HeMeTaJuIbl ¥ UX COCTUHEHUS

78 Boruncnenus maccer (00bEMa; H.Y.) MPOTYKTA

peaxuu 1o 1aHHo#H Macce (00BEMY)




MCXOJIHOTO BEILIECTBA, COEPIKAIICTO
OIIpEICIEHHYIO MacCOBYIO JOJI0 TIPUMeceit

Kontponbnas padota Ne 3 o teme

79 «BaxxHeime HeMeTaJUTBl U X
COCTMHCHHS.
OO01mast XapakTePUCTUKA XUMUIESCKIX

80 9JIEMEHTOB — METAIIJIOB Ha OCHOBAHUH MX
nonoxenus B [ICXD JI.M. Menzeneena

81 Mertamnst A- u B-rpynm
Mertamnnueckasi CBsI3b U MeTaJIMYeCKast

82 KpHCTATMYECKas PEelIETKa. 3aBHCUMOCTb
(hU3HYECKUX CBOWCTB METAJUIOB OT CTPOCHUS
KPUCTAJLIOB

83 OO011re XUMHUYECKHE CBOHCTBA METAILJIOB

84 O01ure criocoObI OMTyYeHHs] METAILIOB,
Mmetamtyprus. CriaBbl

85 DEKTPOJIH3 PacilyIaBOB M PACTBOPOB CONEH
KaK OJIMH U3 CIIOCOOO0B MOJIY4YCHHUS METAIIIIOB

86 BoruuciieHus Mo ypaBHEHUSM DJICKTPOJIU3a
pacIiaBoB M PACTBOPOB BEIIECTB

87 ITonsITHE O KOPPO3UHU METAIIIOB
BrruncieHus cocraBa cMecei ¢

88 UCIIOJIb30BAaHUEM PEIIECHHS CUCTEM
ypaBHEHUI

89 Pasnuynbie THIIBI BEIYUCICHHH 110
YpaBHEHUSAM XUMHUYECKUX PeaKIIuii

90 Mertamisl A-rpymnn. eno4dnbie MeTasuib!

01 Haxoxxnenwne B mpupoae. CBoiicTBa
IICIOYHBIX METAJIJIOB

92 OKcUIBI U TUAPOKCUIBI HATPUS U KAJTHS




93

[IlenoyHO3eMENBbHBIE METAILIBI

Baxnelimue coequHeHUs KalbIus, CBONCTBA,

94
IPUMEHEHHUE

95 JKécTrocTh BOABI U CITOCOOHI €€ yCTpaHeHHS

96 IIpaktraeckas padora Ne 8 o Teme
"YKé&cTkoCTh BOABI U METOJIBI €€ YCTpaHEHUs"

97 AnroMuHMIA

98 AmMoTepHBIe CBOICTBA OKCHIA U
THUIPOKCUA aTFOMHUHUS

99 OO01mas XxapakTeprucTHKa METauIoB b-rpymm
(TTOGOYHBIX TOATPYII)

100 [TepBoHavyanbHEBIEC MPEACTABICHUS O
KOMIIJIEKCHBIX COeTUHEHUSIX

101 Mens u cepedpo

102 [IpencraBiennst 06 aMMHAYHBIX KOMIUIEKCAX
cepebpa u Menu

103 Hunk

104 AmdoTepHbIe CBOHCTBA OKCUAA U
THIIPOKCHIA [IMHKA

105 Kenezo

106 Oxcupsl, TuApoKcuanpl u conu xenesa (1) u
xemesa (1)

107 UyryH u cTanp — CIUIaBbI Kene3a
[Ipaktrnyeckas padota Ne 9. Pemenue

108 SKCTIEPUMEHTAILHBIX 33]1ad 110 TEME
«BaxkHene MeTaliibl ¥ UX COEINHEHUS
Brruncnenus cocraBa cMecei ¢

109 WCIIOJIb30BaHUEM PEIICHHS CUCTEM

ypaBHEHUH




110

Paznuunbie TUIIBI BEIYUCICHHH 110
YpaBHCHUAM XUMUUYCCKUX peaxnnﬁ

111

112

Kontponbnas padota Ne 4 o Teme
«BaxkHeHe MeTaliIbl U UX COEINHEHUS)

be3onacHoe HCII0Ib30BaHNE BELIECTB U
XUMUAYECKHUX PEaKIUH B OBITY

113

HoBrie MaTepuansl U TEXHOIOTHU.
IIpuHuuIEl «3€NEHON XUMUM»

114

115

XuUMHUS U 310POBbE

XUMHUUECKOE 3arpsi3HEHUE OKPY KaOLIEH
cpenpl. [ToHsTHE O PEIENbHO JOMYCTUMOMN
koHneHTparmn Bemects (I1J1K)

116

117

DKonoru4eckue npodaembl, CBsI3aHHbIE €
COCIMHEHNSIMH YTJIEPOJIa, a30Ta, CEpHI,
TSHKENBIX METAJUI0B.POJIb XUMUU B PELIEHUN
9KOJIOTHYECKHX MPOOIIeM

Ilepuoanueckuii 3akoH u [lepuoanueckas
CHUCTeMa XMMHUYECKUX 3JIEMEHTOB B CBETE
TEOpUU CTPOCHHUS aToMa

118

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMUYECKHX DJIEMEHTOB U MX COCIMHCHUH B
Iepuoax u rpymnmax

119

120

CrpoeHue BemecTBa B TBEPIOM, KUIKOM U
ra3000pa3HOM COCTOSIHUU. Buibt
XUMUYECKOH CBSI3U

Krnaccugpukanus XuMH4ecKuX peakuii mo
pa3IYHBIM MTPU3HAKAM

121

[IporHo3upoBanne BO3MOKHOCTH
MPOTEKAaHUS] XUMUUYECKHUX MIPEBPAILICHUN B
Pas3In4HBIX YCIOBUAX HA OCHOBE




HpeI[CTaBJ'IGHI/Iﬁ XUMUYECKOM KUHETUKU U

TEPMOTUHAMUKH.
122 XWUMHUECKHE PEaKLIUU B PaCTBOPaXx. 1
T'uaponus coneit
CBOICTBa KHCJIOT, OCHOBAHMI U COJIEH B
123 CBETE MPeACTaBICHUI 00 1
NEKTPOIUTHIECKON TUCCONUALIIH
124 OKHCIUTETPHO-BOCCTAHOBUTEIILHBIC 1
peaxiuu. DIeKTPOIH3.
IIpakTudeckas padora Ne 10. Pemenue
125 3KCIIEpUMEHTANIBHBIX 33jay 10 TeMe 1 1
«XMMUYECKHE PEaKIInm»
IIpakTudeckas padora Ne 11. Pemenue
126 3KCIIEPUMEHTAIBHBIX 33j[ay 10 TeMe 1 1
«MeTaibl, HeMETaJUTbI U UX COSTMHEHUS
127 PesepBHBIiT ypok 1
128 PesepBHBIiT ypok 1
129 PesepBHBI ypok 1
130 Pe3epBHbIit ypok 1
131 PesepBHEIiT ypok 1
132 PesepBHbIii ypok 1
133 Pe3epBHbIit ypok 1
134 PesepBHBI ypok 1
135 Pe3epBHbIit ypok 1
136 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11







YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET






