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HHOACHUTEJBbHAA 3AIINCKA

[IporpaMmMa 1Mo XMMHH OCHOBHOTO 001Iero oopaszoBanus (yriyon€HHBIM YpOBEHB) COCTaBICHA Ha
OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEeNbHOM MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeacrasieHHbix B @PI'OC OO0, ¢ yderoM denepanbHOi paboueil mporpaMMsl
BOCIIUTAHMS.

[Iporpamma mo xuMHH pa3paboTaHa C IENbI0 OKa3aHUS METOJUYECKOW MOMOIIM YYHUTETIO B
co3/aHuu paboudell mporpaMMsl 10 y4eOHOMY MTPEIMETY.

[Iporpamma o XuMuM Ja€T MPEACTABICHUE O LEIIX, 00Ul cTpaTeruu 00y4eHHsI, BOCIIUTAHUS U
pa3BUTHA OOYYarOIIMXCS CPEICTBaMU Y4eOHOro MpeaMeTa, ONpeneNseT o0s3aTeNbHOe MPeIMETHOEe
coJZiep)KaHue, €ro CTPYKTypy MO pas3ieiaM M TeMaM, paclpelesieHHe MO KiaccaM, PEeKOMEHIYEMYIO
MOCIIEIOBATEIBHOCTh M3YYEHHS] XMMHHU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH,
JIOTHMKH Y4eOHOro TpoIecca, BO3PACTHBIX OCOOCHHOCTEH oOydarmomuxcs. B mporpamMme mo XuMuu
YUUTBHIBAIOTCS BO3MOXXHOCTH y4eOHOro TmpeaMeTa B peanu3alud TpeOOBaHHM K IIAHUPYEMBIM
JMYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM pe3ysibTaTaM o0ydeHHst U B (JOPMUPOBAHUN OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIHHON JESATEIbHOCTH 00YUYaroIerocs Mo OCBOCHUIO Y4eOHOTO COAepKAHUSI.

N3yuenne XxumMuM Ha YpPOBHE OCHOBHOTO 00mIero o0pa3oBaHUs OPHEHTHUPOBAHO Ha
OOIIEKYNBTYPHYIO MOATOTOBKY, HEOOXOAUMYIO [Jisi BBIPAOOTKM MHPOBO33PEHUYECKHX OPHEHTHUPOB,
Pa3BUTHS HHTEIUICKTYAJIbHBIX CIIOCOOHOCTEN M MHTEPECOB 00YYaIOUINXCs, Ha IPOIOJDKEHNE O0yUCHHS Ha
YpPOBHE CpeAHero oomiero oopa3zoBaHusl.

3HaHWE XUMHH CIY)KAT OCHOBOM JUIsi (POPMHUPOBAHUS MHPOBO33pPEHHS OOY4aroImIerocsi, ero
MIPEJICTABJICHU O MaTepHallbHOM EAMHCTBE MHpA, BaXHYIO pOJIb HUIparoT (GopMHupyeMmble XHMHEH
MPEJCTAaBICHUS O IPEBPAIICHUSX SHEPTrUM M BEIIECTB B TNPHUPOJE, O MYTSIX PEIICHUS TII00AIbHBIX
mpo0JieM YCTOMYMBOTIO Ppa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, SHEPreTUUYECKOW, MPOJOBOJILCTBEHHOM
npo6iieM, Ipo6JIeMbl KOJIOrHYECKON 0€30MMacHOCTH, TPOOIIEM 3IpaBOOXPAaHEHHUS.

N3yuenune xumuu:

CTMOCOOCTBYET pealM3allid BO3MOXKHOCTEH Il CaMOpa3BUTHA H (OPMHUPOBAHUS KYIBTYPHI
JMYHOCTH O00YYarOLINXCsl, UX 001IeH U (yHKIIMOHAIBHON IPAMOTHOCTH;

BHOCHT BKJIaJI B ()OPMHUPOBAHHUE MBIIIICHUS W TBOPYECKUX CIIOCOOHOCTEH 00YyJarONINXCsl, HABBIKOB
UX CaMOCTOSITENIbHOW Y4eOHOH JesSTeNbHOCTH, SKCIEPUMEHTANbHBIX WU MCCIEI0BATENbCKUX YMEHHUH,
HEOOXO/IMMBIX KaK B IIOBCETHEBHOMN JKU3HHU, TaK U B MPO(PECCHOHATBHON e TeTbHOCTH;

3HaKOMHUT CO CHeUM(UKON HAydHOTOo MBIIIJICHNS, 3aKJIaJbIBA€T OCHOBBI NPEACTABICHUN O
€IMHCTBE TPUPOJBI M YEIOBEKa, SBISIETCS KIFOYEBBIM ITAllOM B (POPMHPOBAHUN €CTECTBEHHO-HAYYHON
IPaMOTHOCTH 00YYaIOINXCS;

CTocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPO/IE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B IKOJIOTHUECKOE 00pa3oBaHe 00yUYarOMIUXCs.

JlaHHBIEC HampaBJIeHUS B OOYUYEHUH XMMHUU OOECIIEYNBAIOTCS CIICITUPUKON COJepKaHUs TIpeIMETa,
KOTOPBIN SIBIISI€TCSI MENAarornyeckd aJanTUPOBAHHBIM OTPAKEHUEM OIPENIEIEHHOTO 3Tana pPa3BUTHUS
XVMUH.

VYrayOnéHHslii Kypc XHMMHUH OCHOBHOTO oOOIIero oOpa3oBaHUSI OpPUEHTUPOBAH Ha OCBOEHUE
O0yYaroIMUMUCST CHCTEMBl TEPBOHAYAIBHBIX MOHATHH XWMHH, OCHOB HEOPTaHWYECKOH XHMUH,
OCHOBOIIOJIATAIONIMX MPEACTaBICHUN OO0IIeH XMMHUU M OTAEIbHBIX 3HAYMMBIX MOHATUH OpPTraHUYEcKOM
XUMUH.

CrpykTypa cofep:kaHusi IporpaMmbl 0 XUMHUHM CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOTI'O MOJIX0Aa K
e€¢ m3ydennro. CoiepkaHne CKIabIBACTCS U3 CUCTEMBI TIOHATHI O XUMHYECKOM AJIEMEHTE M BEIIECTBE U
CHCTEMBbl TOHATUH O XHMMHUYecKoil peakiuu. O0e 3TH CHUCTEMbl OPraHU30BAaHbI 10 MPUHIIUITY
MOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUM Pa3HOT0 YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuonnueckoro 3akona J[.M. MeHzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

YUYCHHS O CTPOCHUU aTOMa U XMMUYECKOH CBSI3H,

MpeICTaBICHUH 00 IEKTPOIUTUYECKON TUCCOLMAIIMU BEIIECTB B PACTBOPAX;



0 XMMUYECKON KUHETUKE Y TEPMOJINHAMHUKE.

B ocHOBY TeopeTHuecKuX 3HAHUN MOJIOKEHBI SMIIUPUYECKH MOTY4YeHHbIE (akThl. TeopeTnueckue
3HAHUS Pa3BHBAIOTCS IOCJIEIOBATEILHO OT OAHOTO YPOBHS K APYrOMY M OOECIEUMBAIOT 00yYaromIuMCs
BO3MOXXHOCTbH OOBSICHSITH U IPOTHO3UPOBATH CBOMCTBA, CTPOCHHE U 00JIACTH MPAKTUYECKOTO TPUMEHEHHUS
M3Y4aeMbIX BEILECTB.

OcBoeHue cojepKaHus MPOTPaMMbl [0 XUMUU MPOUCXOTUT C HCIOIb30BAaHUEM 3HAHUI U3 paHee
M3YYEHHBIX YYEOHBIX IPEAMETOB: OKpYXKAIOMMKA Mup, Ouonorus, ¢u3MKa, mMaremaTuka, reorpadus,
TEXHOJIOTHUSl, HCTOPHUSL.

[IporpamMma ocHOBHOTO 001eTO 00pa3oBaHus MO0 XUMHH (YryONEHHBIH YPOBEHb) OPUEHTHPOBAHA
Ha CcoXpaHeHHe (yHAAMEHTAJIbHOTO XapakTepa o0pa3oBaHUs, CHEHIUPHUKH y4eOHOro MpeaAMeTa u
o0ecrieyeHrne yCIemHoro o0y4eHus1 Ha CIIEAYIOIIeM YpoBHE oOpa3oBaHus. B mporpamme mo Xumuu
peayin3yeTcsi pa3BUBAIOLAs W MPAaKTHYECKas HAMpPaBICHHOCTh OOydeHUs Xumud, auddepeHnranus
00y4eHHs, BKIIIOYAIOIIAs TPOPIILHYIO MTOATOTOBKY 00YYaIOUIMXCS U TIOCIEYIONIee CaMOOPEIeTICHIE B
BBIOOpE HalpaBiieHHs 00ydeHus B MPO(QUIBHBIX Klaccax.

VYriy6néHHOe U3yueHne XUMHUH CIIOCOOCTBYET peallh3aliuu 3a/1a4d MpoPeCcCUuOHAIBHOW OPUEHTAIIUU
W HampaBlIC€HO Ha TMPEJOCTABICHHE BO3MOXKHOCTH KAaXKIOMY OOydYaroliemycsi TMpOSIBUTH CBOH
MHTEIJUICKTYaJIbHbIE U TBOPYECKUE CIIOCOOHOCTH MPU U3YyYCHHH y4eOHOTO MpenMeTa, HeOOXOAUMBIE s
MIPOJIOJIKEHHSI 00pa30BaHus U NajbHEHIIeN TPy10BOi 1eATEeIbHOCTH.

[IporpaMmMa 1o xumuu (yriyOJIEHHBIM YpPOBEHb) IIpElHAa3HAu€Ha JJIs HCIOJIb30BAHUSA B
00pa30BaTeNbHBIX OpraHU3alUsAX, pealU3yoIuX Hporpammsel nuddepenupoBannoro (yriayoia€HHOro,
pOoGUIBHOTO0) U3yYSHHS OTJCIBHBIX YI€OHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO O0IIETO 0Opa30BaHUS.

OOpazoBatenbHble (YHKIIUM XUMUHU, H3y4aeMOW Ha YIIIyOJIEHHOM YPOBHE, pealu3yloTcs B
nporecce (GOPMHPOBAHUS 3HAHUM OCHOB XHMHYECKOM HayKHM Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, 00JIACTH MPAKTHUECKON AESITENbHOCTH YEeJIOBEKAa U OJHOTO M3 KOMIOHEHTOB MUPOBOM
KyJIbTYpbl. 3ajadya y4yeOHOro IpeiMeTa COCTOUT B (DOPMHPOBAHMM CHUCTEMBl XUMHUYECKHX 3HAHUN —
BaOXHEUIIMX (DAKTOB, TOHATUH, 3aKOHOB M TEOPETHUYECKUX TIOJIOKEHUH, JOCTYMHBIX 0000IIeHui
MHPOBO33PEHUYECKOT0 XapakTepa, f3blka HayKW, B NMPUOOLIEHMM K HAy4YHBIM METOJaM IMO3HaHMS IpU
M3YYEHUH BELIECTB U XUMHUECKUX PEaKUUH, (OPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUH U
CHOCOOOB JEATENIBHOCTH M MX NMPUMEHEHMHM B Y4eOHO-TIO3HABaTENbHON M y4eOHO-HCCIIeA0BaTEIbCKOM
NesITeIbHOCTH, OCBOCHHUH MPaBUJI O€30I1aCHOI0 0OpAIleHus C BEIIECTBAaMH B TOBCETHEBHOM JKHU3HU.

[lenn wm3ydeHHs XHMMHUU OTpPa)KalOT HAIPaBICHHOCTb OOYyYEHHs Ha pPa3BUTHE U CaMOpa3BUTHE
JMYHOCTH, (popMUpOBaHHE €€ UHTEIIEKTa U O0IIel KyIbTypBbI.

N3ydyeHne XMMUM HaIllpaBJIEHO HAa JOCTHKEHUE CIEAYIOLUX LIeTei:

¢dbopMHpOBaHHE HHTEIUIEKTYaJlbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY IMPUHATHIO DELIEHUH, CIHOCOOHOM aJanTHpOBaThCs K OBICTPO
MEHSIOIIUMCS YCIIOBHSM KHU3HH;

(dbopMHpOBaHHE CUCTEMBl XUMHUYECKUX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-HAayYHOH KapTHHBI
MHUpa, KaK OCHOBBI JJIsl MOHMMAaHHUS XMMUYECKOH CTOPOHBI SIBJICHUN OKPY)KAIOLIEr0 MHUpa, OCBOEHHE
SI3bIKA HAYKH;

npuodiieHne O0O0ydJarolmMXcsi K CaMOCTOSTENbHOW IO3HABAaTEIbHONM U HCCIIEAOBATENBCKOM
NEeSITeIbHOCTH, K HayYHbIM METOJaM MO3HaHus, (GOpMUpOBaHNE MOTHUBALIMU U Pa3BUTHE CIIOCOOHOCTEH K
U3YYEHUIO XUMUH;

¢dbopMupoBanue oOmell (QYHKIMOHAIBHON M €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, B TOM YHCIE
yMEHUI OOBSICHATH U OLEHUBATD SABJICHUS OKPY)KAIOLIET0 MUPa, UCIIOb3Ysl 3HAHUS U OIIBIT, ITOJTyYEHHbIE
pU W3YyYCHWH XUMHH, NPUMEHSATh WX TPU PEIICHWH MPOoOJIeM B TIOBCEAHEBHOW JKM3HH W TPYIOBOM
NESITENIHOCTH;

pa3BuTHe y o0ydaroumxcs MHTEepeca K U3YUYEHUI0O XUMUU U chepaM IeAaTelbHOCTH, CBS3aHHBIM C
XMMHEH, MOTHBALUS K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOIIEIO NPOQHIS M HANpaBICHHOCTH
JanbHEHIIero o0yJ4eHus;

OCO3HAHME IICHHOCTH XUMUYECKUX 3HAHUHN B )KU3HU YEJIOBEKA, MOBBIIICHNE YPOBHS KOJIOTHUECKON
KYJbTYpbl, HENPUATHE ACUCTBUM, MPUHOCIIIUX BPE OKPYKAIOILIEH CPEJIe U 3JOPOBBIO JIIOACH;



npuobpereHue OOy4arOIIMMUCS OIbITa CAaMOIO3HAHMSA, KIIOYEBBIX HABBIKOB  (KIIFOUYEBBIX
KOMIIETEHIH), HEOOXOUMBIX AJISl Pa3JIMUHBIX BUJOB JESTEIbHOCTH.

Ha yrny6nénnoe usydyenue yyeOHoro npeamera «Xumus» orBoautcs o 102 gaca B 8 u 9 xinaccax
(3 gaca B Hegenmo), Bcero 204 vaca 3a 1Ba roja 00y4deHUs.



COJAEP)KAHUE OBYYEHUA
8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHS

XuMusi — BakHasg 00JACTh €CTECTBO3HAHUS M MPAKTUUYECKOH JeATelbHOCTH uenoBeka. [Ipeamer
xumud. Poib Xxumun B kM3HU 4enoBeka. KpaTkue cBeneHuss 00 MCTOPHM BO3HUKHOBEHUS M Pa3BUTHUSA
xuMun. Xumus B cucteMe Hayk. Tema u BemecrBa. @U3MUECKME M XMMHUYECKHE CBOMCTBA BEILECTB.
ArperatHbie COCTOSIHUSI BellecTB. [IoHSATHE O TEOPETHYECKHX M IMIUPUUECKUX METOJIaX IO3HAHUS B
€CTeCTBEHHbIX Haykax. [IpencraBieHuss 0 HAyYHOM MO3HAHWU HA SMIIMPHUYECKOM ypOBHE: HAOIIOACHHE,
U3MEpPEHUE, 3KCIEPUMEHT, MOJEIUpOBaHHUE, BblUMciIeHUE. lIpencraBieHuss 0o HaydHOM IO3HAaHUM Ha
TEOPETUYECKOM YpOBHE: Hay4yHble (DaKThI, IpoOIeMa, TUI0Te3a, TEOPHs, 3aKOH.

SA3p1k xumun. VICTOYHUKY XUMAYECKOW WH(DOPMAIIHH.

[TonsTne o weromax pabOTBl ¢ XuUMHUYECKHMMH BemiecTBamu. OOOpynOBaHUE MIKOJIBHOM
xuMudeckon Jnaboparopun. I[lpaBuna Oe3omacHoro oOpamieHusi C BEIIECTBAMH U JIa0OPAaTOPHBIM
00opyIOBaHUEM.

UwncTtele BemiecTBa W cMecH. [IpupojHBIC CMECH: BO3AyX, HMPUPOIHBIA Ta3, HE(Th, NMPUPOIHBIC
BOJbI, TOpPHBIE MOPOABI WU MHUHEpaibl. [IOHATHE O TOMOTEHHBIX M TeTEPOTreHHBIX cMecax. CrocoOsl
paznenenus cmeceil. OuncTKa BEIIECTB.

BemectBa u xuMuueckue peakuud. ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI
XUMHUYECKUX »3JieMeHToB. IIpocTeie u cioxHble BemiecTBa. MeTtaiisl M HemeTauibl. BemiectBa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O CTPOCHHS.

Xumuueckass Qopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BemiecTB. OrmnpeneneHUe BaJCHTHOCTH AJIEMEHTOB MO (opMmynaMm OWHApHBIX COEIWHEHUN U
cocraBieHue (OpMys OMHAPHBIX COEAMHEHUN IO BAJEHTHOCTU 3JeMeHTOB. OTHOCUTENIbHAs aTOMHas
Macca. OTHOCUTENbHAs MOJEKYJsIpHas Macca. MaccoBas A0Js XMMUYECKOTO 3JIEMEHTAa B COEIMHEHHH.
Haxoxnaenue npocreiimeil (popMyJibl BEIIECTBA IO MACCOBBIM J0JISIM 3JIEMEHTOB.

KonunuectBo BemectBa. Moabs. MonsipHas macca. B3auMocBsi3b KOJMYECTBA, MAacchl M 4YHCIIA
CTPYKTYPHBIX €IUHUI] BellecTBa. PacdyeTsl mo GopMmynamM XMUMHUYECKHX coeauHeHud. MousipHas macca
cMecu BemiecTB. MoJibHast J0Jsi XMUMHUYECKOTO 3JIeMEeHTa B coequHeHuu. Haxoknenwe mnpocreniei
(hopMyJIbI BEIIeCTBA IO MOJIBHBIM JI0JISIM 3JIEMEHTOB.

®u3nyuecKre U XMMUYECKHE SIBIICHUA. XUMUYECKasl peaKkius U €€ MPU3HAKU. Y CJIOBUS MPOTEKAHUS
XUMHUYECKHUX peaklIMid. 3aKOH COXpPaHEHMsI MaccChl BEUIECTB. ATOMHO-MOJIEKYIsipHas Teopus. JKu3Hb U
nestensHocTh M.B. JlomoHOCOBa. XuMu4eckue ypaBHEHHUs. THIBI XUMHUYECKUX peakluil (COeTUHEHUS,
pas3iokeHus, 3aMelleHus, ooMeHa). PacueTsl Mo XMMUUYECKUM ypaBHEHUSIM.

DKCIEPUMEHTAIBHOE W3YYEHHE BEIIECTB W SIBJICHUWA. 3HAKOMCTBO C XMMHUYECKOW MOCYAOU, C
MpaBWwiIaMd paboThl B J1abOpaTOpUU U TpueMaMu oOpalieHus ¢ JabOopaTOpHBIM O00O0PYIOBAHHEM.
N3ydyenne u omnucanue (U3MUECKUX CBOMCTB OOpa3IOB HEOPraHUYECKUX BEIIECTB — METAIUIOB H
HeMmeTaisioB. Habmonenne ¢usnueckux (IJIaBieHHE BOCKA, TasiHUE JIbJa, pacTUpaHHe caxapa B CTYIIKe,
KUIIEHUE U KOHACHCAIUS BOJbI) U XUMHUYECKUX (FOPEHUE CBEYM, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aUMOJICHICTBHE COJIBI MJIM MeJa C COJITHOM KUCTOTON) siBIeHui. O3HaKoMIIeHHEe C 00pa3IiaMu BEIIECTB
KoiaudecTBOM 1 Monb. HalOmroneHue W omucaHue MPU3HAKOB MPOTEKAaHUs XHUMHUYECKHUX PEaKIIHid
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KUCIOTHI € XJIOPUIOM Oapus, MOJIydeHUE U Pa3sIoKeHHe
ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoIeicTBUE keme3a ¢ pactBopoM conu meau (11). Uzyuenne
CHOocO00B pasfeNieHHs cMecei (C MOMOIbI0 MarHura, (UIbTPOBAaHUE, BBIMAPUBAHUE, JAUCTUIUIALINA,
xpomatorpadusi), TpoBeJeHHE OYUCTKH TMOBapeHHOW conu. HaOmrogeHwe u ONMUCaHUE OIBITOB,
WJUTFOCTPUPYIOIIMX 3aKOH COXPAaHEHHUS MACCHI.

Baskneiinue npeacTaBUTeId HEOPraHUYECKHUX BellecTB

[IpencraBnenusa o razax. Bo3gyx — cMmech ra3zoB. CocraB Bo3ayxa. 3akoH ABorajpo. MomisipHbIil
00BEM razoB. OTHOCUTENbHAS IIOTHOCTHh ra3oB. OmpeseneHne OTHOCUTEIBLHOW MOJICKYJISIPHON MacChl



ra3000pa3HOro BEIIeCTBa 10 U3BECTHON OTHOCUTEIHHOM MIOTHOCTH. OOBEMHBIE OTHOILIECHUS Ta30B MPHU
XUMHUYECKUX PEaKLUX.

Kucnopox — snemeHT u mpoctoe BemecTBo. HaxoxaeHue Kucioponaa B npupoae, hpusndeckue u
XMMHUYECKHE CBOMCTBa (peakuuu TopeHus U okucieHus). [Iporecchl OKuCIEHHS B KUBOM NpUpOE.
Oxcugpl.  Ilpumenenue kuciopopa. CrocoObl  HOMydyeHHS KUCIOpoAa B JlaDopaTopuu U
npomsilieHHOCTH. [loHsATHE 0 KaTtanuzarope. KpyroBopor kuciopona B npupone. O30H — ajuioTponHas
Moaudukamus kuciaopoga. O30HOBBIM CIIOHM, €ro 3HaYeHWE MJIA JKUBBIX OpPraHW3MOB. Pa3zpymicHwue
030HOBOTO CJIOSI.

TermnoBoit  3dexr XuMHUECKOW  peakiuH, TEPMOXMMHYECKHWE YpaBHEHHUS, IK30- U
SHAOTepMUUYECKHe peakuuu. TommBo. Mcnons30BaHue yriig 1 MeTaHa B KaueCTBE TOILIMBA. 3arpsi3HEHHE
Bozayxa. [loHsTHE 0 MapHUKOBOM 3 deKTe.

Bogopon — snemeHT u mpocTtoe BemiecTBO. Haxosknenue Bojopoja B mpupoje, husnueckue u
XUMHUYECKHE CBOWMCTBA, NpPUMEHEHHE, crnocoObl mnoaydeHus. [loHsTHE O KHCIIOTaX M COJISX.
Hcnonbs3oBanue BoJOpoaa B KaYECTBE TOIIMBA.

Bopga. ®usnueckue cpoictBa Boabl. Boma xak pactBopurens. PactBopel. HaceleHHbIE U
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpUMOCTh BeliecTB B BojAe. DakTOpbl, BIMAIOLIME HA PACTBOPUMOCTD
TBEPIBIX M ra3o00pa3HbiXx BeniecTB. CrocoObl BBIpaKEHUSI KOHIIEHTPAIMH PACTBOPOB: MAaccoOBast OIS
PacTBOPEHHOIO BEIIECTBA, MOJISIPHAsl KOHLIEHTpauus. Poiab pacTBOpOB B IPUPOJE U B )KU3HU YEIIOBEKA.

Xumuueckue coiictBa Bojbl. [lonstue 06 ocHoBanusix. [lonstue 06 mumukaropax. Kpyrosopor
BOZBI B IIPUPOJIE. 3arpsA3HEHUE IPUPOAHBIX BoA. OXpaHa U 0YMCTKA IPUPOAHBIX BOJ.

Knaccupukanuss  Heopranmyeckmx — coeamnHeHwit.  Oxcuapl.  Knaccudukammss — OKCHIOB:
coneoOpasymomre (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHble) W HecojeoOpasyromue. MexayHapoaHas
HOMEHKJIaTypa OKCUIOB. TpHUBHaJIbHbIE HAa3BaHUS OKCHIOB. DU3MUECKHE U XapaKTEPHbIE XMMHUYECKUE
CBOMCTBAa OKCHUIOB (B3aUMOJICHCTBUE C BOJOHM, C KUCIOTAMH M OCHOBAHHSIMH, C IPYTMMU OKCHUIAMH).
[Tonyyenue okcuaoB.

[lonsaTie O THUIPOKCHIAX — OCHOBAaHUAX M KHUCIOPOACOAEpXAIIUX Kuciorax. Kucimorsl.
Knaccupukanusa xucnor. MexayHapogHass HOMEHKJIATypa M TPHUBHAJIbHbIE Ha3BaHUS KHUCIIOT.
dusnuecKkue U XMMHUUYECKHE CBOWCTBA KHUCJIOT (B3aMMOJEHCTBHE ¢ MeTallllaMH, C OKCHJaMH METaJlIOoB,
OCHOBaHUSIMU U coisiMu). Psin aktuBHocTn MertayuioB H.H. Bekerosa. Ilonyuenue kucnor. Kuciaotsr B
IIPUPOJIE, IPUMEHEHUE Ba)KHEUIINX KUCIIOT.

OcHoBanus.  Kiaccupukanust  OCHOBaHM:  IIE€IOYM M HEPACTBOPUMBIE  OCHOBAHMSL.
MexnyHapoaHas HOMEHKIIaTypa OCHOBaHMM. TpuBranbHble Ha3BaHUs OCHOBaHUU. [llenoun, ux cBoiicTea
(B3auMozielicTBUE C KHUCJIOTHBIMM OKCHUJAMH, KHCIOTAMH W COJIIMH) M CHOCOOBI TMOJY4YEHHS.
HepacTBoprMble OCHOBaHHUS, MX CBOMCTBa (B3aUMOJEHWCTBUE C KHUCIOTaMH) U CHOCOOBI MOJYy4EHHS.
AMmpotepHocTb. IlonsiTue 00 am@oOTepHBIX THAPOKCHAAaX (Ha MpUMepe THJIPOKCHIOB IUHKA U
QJIFOMUHUS ): XMMAYECKHE CBOMCTBA (B3aUMOJICHCTBHE C KUCIOTaMH M IIeJI0YaMH) U MOJTy4eHHE.

Comu (cpenHue, Kucible, OCHOBHBIE, JABOWHBIE). MexXayHapoaHas HOMEHKJIATypa CoOJjei.
TpuBnaneHele Ha3BaHus cosiell. PU3NYECKHME U XapaKTEpHblE XMMUYECKHE CBOICTBA Ha IpHUMEpeE
cpeanux couseil. [lomyyenue comnen.

I'enernueckas cBA3b MEXKAY KJacCaMH HEOPraHUYECKUX COETMHEHUM.

OKCIEPUMEHTAIBHOE U3yUEHNE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE OIIPEIEIICHUE COAEPIKAHNS KUCIOPOAA B BO3LYXE;

MoJiy4yeHue, coorpanue, paclio3HaBaHUE U U3YYeHHE CBOMCTB KHUCIOPO/a;

HaOJI0IeHNEe B3aUMOJICHCTBHUS BEIIECTB C KMUCIOPOJOM U YCIOBUI BOSHUKHOBEHUS U MPEKPAIIECHUS
TOpPEHMUS;

O3HAaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB U ONTMCAHUE UX CBOWCTB;

MoJTydeHue, COOnpaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB BOJOpoIa (TOpeHue);

B3auMoieiicTBHE Botopoia ¢ okcuaom meau (11);

HCCleI0OBaHNe 0COOEHHOCTEN PaCTBOPEHHUS BEIIECTB C PA3TUYHON pacTBOPUMOCTbIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHOW MacCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA;

MIPUTOTOBJIEHUE PACTBOPOB C ONPEICICHHOW MOISIPHOW KOHIIEHTPAaLlUEeW paCTBOPEHHOIO BEILIECTBA;



B3aUMO/ICHCTBUE BOABI C METAJUIAMH (HATPUEM U KAJIBLIUEM);

OIIpEEIICHUE PACTBOPOB KUCIIOT U IIEN0YEN ¢ TOMOLIBIO HHAUKATOPOB;

uccliieoBaHre 00pa3oB HEOPraHMUECKUX BEIIECTB PAa3IMUHBIX KJIACCOB;

u3yueHue BzaumozencTBus okcuna meau (1) ¢ pacTBopoM cepHOM KUCIOThI, KUCIOT ¢ METalIaMH,
peakuuil HeuTpaau3anuy;

II0JIy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METaJlIa IPYTUM U3 PacTBOPA COJIU;

B3aUMOJICHCTBUE TUAPOKCUIA IUHKA C PACTBOPAMM KUCJIOT U LIEII0YEH;

pelIeHNEe SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCIUHEHUIN.

Ilepuoanyeckuint 3axkoH u Ilepuoamyeckas cucreMa XxXumH4yeckux 3jiaemenros JI. H.
MenneiaeeBa

Crpoenne aToMoB. XuMHuecKasi cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLINH.

IlepBble MONBITKM KiIaccH(UKALUMU XUMHUYECKUX 31eMeHTOoB. [loHATne o rpymmax (cemeiicTBax)
CXOIHBIX DJIEMEHTOB: IIEJIOYHBIX M  ILIEJIOYHO3EMEIbHBIX METaUIaX, TIaJIOreHax, MHEPTHBIX
(OmaropoaHbIX) Tazax. DIeMeHThl, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THAPOKCUIBI.

[lepuoguueckuit  3akoH. OrtkpbiTe Ilepuonuueckoro 3akona. Ilepuonnueckas cuctema
xumudeckux 3nementos Jl. Y. MenneneeBa. KopoTkonepuoanas u AuHHONEpUoIHast GOPMbI TaOIULIbI
«Ilepuonuyeckas cucrema xumuueckux snemeHToB [[. . Menneneesa». Ilepuoast u rpynns! (A- u b-
TPYIIIbI).

Crpoenune aromoB. CoctaB aTroMHBIX saep. HM3orombl. PaanoakTUBHOCTb. DJIEKTPOHBI.
DNeKTpOHHAsT OpOWTanb. JHEPreTHYecKHe YpPOBHH M IIOAYypPOBHHM aroma: S-, P-, d-opOutanu.
DJNEeKTpOHHBIE KOHHUTypallMu W JIIEKTPOHHO-Tpaduueckue (Gopmynsl aromMoB. DU3HYECKHA CMBICT
MOPSAAKOBOTO HOMEpPA, HOMEpa Meprojia U IpyIisl 31eMeHTa. CTpOeHHE IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux siemeHToB [lepmonmueckoii cucremsl Jl. M. MenneneeBa: pacrpenencHue
JIEKTPOHOB IO JHEPreTHYECKUM YpPOBHIM, HOAYPOBHSAM U opOutansM. OPU3NYECKUH CMBICT
[Iepnonnueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHUYECKHX DJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO TpynnaM M nepuonaM. J3MeHeHHe KHCIOTHO-OCHOBHBIX CBOWCTB
COECMHEHUI XMMUYECKUX JJIEMEHTOB B NIEPUOAAX U Tpymmnax. XapakTEPUCTUKA XMMHYECKOIO JIEMEHTa
110 ero noJsioxkeHuto B [lepnoanueckoii cucreme /. 1. Menneneesa.

3nauenue Ilepuognueckoro 3axkoHa u Ilepuoanueckoil CUCTEMBI XMMHUYECKHX JJIEMEHTOB JUIS
pa3BUTHS HayKu U npakTuku. [. . MeHneneeB — ydeHbIi U rpakJaHUH.

DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. XMMHUYECKasl CBA3b. BUIBI XMMUUECKOH CBA3H:
KOBaJICHTHAs MOJISIPHAs CBA3b, KOBAJIEHTHAS! HEMOJSIPHAs CBS3b, HOHHAS CBA3b. MeXaHU3Mbl 00pa30BaHUs
KOBQJIEHTHOM M MOHHOM CBS3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (hopMyibl BeniecTB. KaTMOHBI M aHHOHBI.

Kpucrannuueckue u amop¢Hbie BemecTBa. TUIbl KPUCTAJUIMYECKUX PELIETOK: MOHHAsA, aTOMHasl,
MOJIEKYJISIPHAS M MX XapaKTEPUCTHUKH.

Crenenp okucienus. OnpejeneHue cTeNeHEel OKUCIEHHS aTOMOB B OMHApHBIX COEAMHEHHUSX.
OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakMu. [Iporiecchl okuciaeHus 1 BoccTaHOBiIEHNA. OKUCIUTENN U
BoccTaHoBUTENH. (CoOCTaBlIeHHE YPaBHEHMM MPOCTBIX OKUCIUTENbHO-BOCCTAHOBUTENBHBIX pEaKUUN U
paccTaHOBKa B HUX KOA(P(PHUIIMEHTOB METOI0M 3JIEKTPOHHOT0 OaslaHca.

OKCIEPUMEHTAIBHOE U3yUEHNE BEIIECTB U SBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3liaMy METasIOB U HEMETAJIOB;

MOJICIIMPOBAHNE CTPOCHMS MOJIEKYJ] IpH IIOMOIIM PHUCYHKOB, MOJENEH, DSJIEKTPOHHBIX U
CTPYKTYPHBIX (OPMYII;

MIPOBEJICHUE ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEeaKIUil
(ropeHue, peakIuy pa3ioKeHus, COeTUHEHNUS).

MesknpeamMeTHble CBSI3H

Peanuzanus MeXNpeaMETHBIX CBS3€H NPU M3YYEHMHM XMMHMH B 8 KJIacCe OCYLIECTBIIAETCS 4epes
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX NMOHATHUH, TaK W MOHATHH, NPUHATHIX B OTIEJIBHBIX
€CTECTBEHHBIX HayKax.



OOmue ecTecTBeHHO-HAYYHBIC MOHATHS: sBJICHUE (TIporecc), HaydHbIi (akT, rHIoTe3a, Teopus,
3aKOH, aHAJIN3, CUHTE3, KIacCU(PUKAIUS, IEPUOIUIHOCTD, HAOIIOIEHHE, YKCIICPUMEHT, MOJICITHUPOBAaHNE,
U3MEpEeHue, MOJICIb.

@dusnka: SBICHUS TPUPOMBI, (PU3UUYECCKUE SIBJICHUS, BEIIECTBO, TENO, (U3MUYECKHE BEIWYHHBI,
eNMHUIBI M3MEpeHusi, 00BEM, Macca, arperaTHbleé COCTOSHHE BEIIECTBA, aTOM, D3JEKTPOH, MPOTOH,
HEHTPOH, WOH, MOJIEKYJla, CTPOCHHE Ta30B, JKUAKOCTCH W TBEpPABIX (KPUCTALUIMYECKUX) Tell,
AIIEKTPUUECKUH 3apsij, KOINIECTBO TETIOTHI.

buonorus: 6uochepa, hoTocunTes, Mporeccy 0OMeHa BEIIECTB.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPAIbl, TOPHbIE MHOPOJBI, IOJIE3HBIE HCKOIAEMBIE,
TOILTUBO, BOJIHBIC PECYPCHI.

Texnonorus: TexHocgepa, TPOU3BOICTBO, XUMHUYECKHE TEXHOJOTHH, CHIPhE, KOHCTPYKIIMOHHBIC
MaTepHaJIbL.

9 KJIACC

BemecTBo M XMMH4YeCKas peaKus

[loBTOpeHne u yriyOjaeHue 3HAHUM OCHOBHBIX pa3lenoB Kypca 8 kiacca. CTpoeHHME aTOMOB.
CBoiicTBa aTOMOB XMMHYECKUX 3JIEMEHTOB, MX KOJUYECTBEHHbIE U KAYECTBEHHBIC XAPAKTEPUCTHKHU
(paguyc, SIEKTPOOTPULIATENbHOCTh, HSHeprus uoHuzauuu). [locienoBarenbHOCTh — 3alOIHEHUS
ANEKTPOHHBIX OpOUTasIe aTOMOB MallbIX MeprooB. OCOOCHHOCTH 3aNIOTHEHUS JIEKTPOHHBIX OpOuTaen
aToMOB 0oJbIINX NeprooB. [leproanyeckas cucteMa XUMUYECKHUX 3JIEMEHTOB B CBETE MPEICTABICHHH O
cTpoeHuH aroMa. CTerneHb OKUCIEHUS U BAJIEHTHOCTh. [IpencraBienre o nepuoandeckoi 3aBUCUMOCTH
CBOMCTB XMMHYECKHX DJIEMEHTOB (3JIEKTPOOTPULIATEIBHOCTh, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THIPOKCHIOB) OT CTPOCHHUSI aTOMA.

Crpoenune BemiecTBa. BemiectBa B TBEpAOM, >XKUJIKOM M Ta3000pa3HOM COCTOSSHUU. Bunel
XUMHUYECKON CBSI3U: HOHHAas, KOBAJICHTHas (HEMONsApHas, TWOJsApHas); OOMEHHBIH M JOHOPHO-
aKLENTOPHBIM MEXaHU3M 00pa30BaHUsI KOBAJIEHTHON CBS3H.

MexxMomeKynspHble B3auMOJEHCTBUS (BOAOpPOIHAs CBsi3b, CUJbl Ban-nep-Baambca). Tumbl
KPUCTAINIMYECKUX DPELIETOK — aTOMHas, MOHHAs, MeTa/lInyeckasi, MOJIEKYJIsIpHas — U OCOOEHHOCTH X
CTpPO€HHUs. 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THMA KPUCTAJUIMYECKOW PEIIETKHM M BUJIA XUMHUYECKOUN
CBSA3H.

OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKaHUS XMMHUECKHUX peakiuil. Kmaccupukamms XuMHUYECKUX
peakuuii Mo pas3iWyHbIM IMpH3HAKaM (II0 YMCIY M COCTaBY YYAaCTBYIOLIUMX B PEAKIMM BEIIECTB, IO
TeII0BOMY 3¢ (eKTy, IO U3MEHEHUIO CTEeTIeHEeH OKUCIEHUS! XUMUUECKUX JIEMEHTOB, 110 00paTUMOCTH, 110
Y4acTHUIO KaTajau3aTopa, 0 arperaTHOMY COCTOSIHUIO PEarupyrouiux BELUIECTB).

DNeMEeHThl XMMHYECKOH TePMOJUHAMHUKU. DHEpPreTHKa XUMUYecKuX peakuuid. TermoBoit s dekr
XUMHUYECKON peaklMK. JK30- U SHAOTEPMHUUECKHE PEAKIINH, TEPMOXUMHUECKUE ypaBHEHUs. 3aKkoH ['ecca
U €r0 CIEACTBUS. Bpruncienus no TepMOXMMHUYECKUM YPABHEHHUSIM.

[TonsATHE O CKOPOCTH XMMHUYECKON peaklMu. 3aKOH JEeHCTBYIOMHNX Macc. PaKkTOpsI, BIUSAIOIINE HA
CKOpPOCTh XUMHUYECKOM peakuuu. DHeprus aktuBauuu. [lonstue o karanuze. epmenTsl. UTHrHOUTOPHI.

[TonsiTue 06 oOpaTMMbBIX M HEOOPATHMBIX XUMHUYECKHX peakiusax. [loHsATHEe 0 XHUMHUYECKOM
paBHOBecuu, mnpuHuun Jle Illarense. YcimoBus CMELIEHUS XMMHYECKOro paBHOBecHs. DakTopwl,
BIIMAIOIINE HA COCTOSIHUE XHMHMYECKOro paBHOBecHs. [IporHo3mpoBaHye BO3MOKHOCTH HPOTEKaHUS
XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX HA OCHOBE MPEACTABIEHUN 00 N3yUYEeHHBIX AIIEMEHTaX
XMMHYECKON KUHETUKU U TEPMOJUHAMHUKH.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE  peakMH. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
XUMHUYECKHX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHN OKUCJICHMs. BajkHbIE OKMCIUTENN U BOCCTAHOBUTEIIN.
[lepmanranar kanusi (xapakrtepuctuka). CocTaBlieHHE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii ¢ UCTI0Nb30BAaHUEM METO/1a JIEKTPOHHOT0 OaaHca.

OneKTpoJIuTHUYECKas  Juccouuanus.  XUMUYECKHME  peakluMu B pacTBopax. Teopus
AJIEKTPOJUTHYECKON aucconnanuu. PacTBopeHne kak ¢U3HKO-XUMUYeCKui mpouecc. [loHsitne o



ruapaTax M KpUCTAIOTHApATax. OJIEKTPOJUTHI U HENIEKTposnuThl. KaTuoHBI, aHHMOHBI. MexaHu3M
JUCCOLMALMM BEIIECTB C PA3IMYHBIM BHJIOM XHUMHYECKOH cBs3U. CuiibHBIE U claOble 3JIEKTPOJIUTHI.
Crenenp aMcconualMy, KOHCTaHTa Juccouuanuu. VoHHOe mnpousBeneHue BoAbl. BomopoaHsblii
nokasaresb. HIUKaTopel. DIEKTPOIUTHYECKAs JUCCOLUALUs KUCIOT, OCHOBAaHUM U COJIEH.

Peaknmu moHHOrOo OOMEHa. YCIOBHS MPOTEKaHWS pPEaKIUid MOHHOTO oOMeHa. MOJIeKYIsIpHEIE,
IIOJIHBIE W COKPAILICHHBIE MOHHBIE YpaBHEHHs peakuuid. CBONCTBA KHUCIOT, OCHOBAaHUM U COJIEH B CBETE
MPECTaBICHUN 00 IEKTPOIUTHUECKON Aucconnaniy. KauecTBeHHbIE peakIiy Ha HOHBI.

I'mpponus coneil. MoHHBIE ypaBHEHUS rMAposn3a cojied. XapakTep Cpelbl B BOJHBIX pacTBOpax
COJIEH.

OKCIIEpUMEHTAJIBHOE ~ HM3Y4YCHHME BELIECTB M SBJICHUH: O3HAKOMJICHME C  MOJEIAMH
KPUCTAJUTMYECKUX PELIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HEMETAJJIOB (rpadura U anmasa),
CJIO’KHBIX BEILECTB (XJIOpHUa HATPHSL);

HCCIIEIOBAaHUE 3aBUCUMOCTU CKOPOCTHM XMMMUYECKOM peakuuu OT BO3ACUCTBUS pa3IUUHbIX
(hakTOpOB;

OTIBITHI, WITIOCTPUPYIOIIKE 00PaTUMOCTh XUMUYECKUX PEaKUi;

HCCIIEIOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB, IPOLECCA AUCCOLMALUN KHUCIOT, IIEJIOoYed H
COJICH;

IIPOBE/ICHUE OIBITOB, WJUIIOCTPUPYIOIIMX TNPU3HAKW HPOTEKAHUS pPEaKUUid HOHHOro oOMeHa
(oOpa3oBaHue ocajka, BbIIEICHHE ra3a, 00pa3o0BaHUE BOJbI);

IPUMEHEHHE WHIUKATOpOB (JIakMyca, MeTWiopaHka U (eHondTanenHa) s ONpeaesieHus
XapakTepa cpepl B pacTBOpax KUCIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLUI
(ropeHue, peakliuy pas3iokKeHHs], COEIMHEHNU );

pacrno3HaBaHHe HEOPraHMYECKUX BEIIECTB C IOMOUIbIO KAYECTBEHHBIX PEAKIIMI HA HOHBL;

pelIeHre SKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMaM: «OKHUCINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHI,
«['upponus coneiny», «INEKTPOIUTUYECKAS AUCCOLUALIIS.

HemeTtayibl M MX coeIMHEeHUSA

OOmast xapakrepucTiuka HemeTaioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB,
MPOCTBIX  BEWIECTB, amwoTponus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA  HEMETAJJIOB.
CpaBHuUTENBbHAS XapaKTEPUCTHKA COEAMHEHUI HEMETAIIIIOB.

OOmiass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTEIEHU
okucieHus. CTpoeHrne u (GpU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — IaJOT€HOB. XUMHUYECKHUE CBONCTBA
Ha IpUMepe XJopa (B3auMOJIEHCTBUE C METAJUIAMU, HEMETaJlJIaMH, BOJOM, IesouaMu). XIJI0OpPOBOIOPO.
ConsiHast KuCI0Ta, XMMUYECKHE CBOMCTBA, NMOIY4YEHUE, IpUMEHeHue. JlelicTBUE XJlopa U XJI0pOBOAOPOAA
Ha OpraHu3M 4YejoBeKa. Baxkuelmne XJIOpuAbl M WX HaxoxieHue B mpupoxae. Illonarue o
KHCIJIOPOJICOAEPKALUX KUCIOTAX XJIOpa U UX COJISX.

VVIA-rpynnel. OCOGEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe cTereHu okucieHusa. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPO/A U CepPhl. AJUIOTPOITHBIE MOIU(PUKAIIMHM KUCIOPOIa
U ceppl. XUMHUYECKHE€ CBOWCTBa cephl  (B3aUMOJACHCTBHE C HEMETAUIaMH, MeETaJUIaMH,
KOHIIGHTPUPOBAHHBIMU a30THOM W cepHOW Kuciotamu). CepoBOJOpOA, CTpoeHHE, (HU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (KMCIIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCUABI CEepbl KaK MPeICTaBUTEIN
KHUCIOTHBIX OKcuIoB. CepHucras kuciora u ee coinu. CepHas KHUCIOTa, (pU3MUECKHE U XUMHUYECKHE
cBoOiicTBa (00IIME Kak MpeAcTaBUTENd Kiacca KUCIOT M crnenuduueckue). Coau CepHOH KHUCIOTHI.
XUMHUYECKUE PEaKIMH, JIe)KAI[HMe B OCHOBE MPOMBIIIICHHOTO CI0C00a MOIY4YEeHHUS CEPHOM KHCIIOTHI.
[IpencraBieHuss 0 XMMHUYECKOM IIPOU3BOJICTBE U CBSI3aHHBIX C HUM Mpodeccusx. [Ipumenenue cepHoit
KUCIOTBl U cyibdaroB. KauecTBeHHble peakuuu Ha CynbQuT-, cynbuia- U CcyabpaT-aHUOHBL
HaxoxneHnue cepbl U €€ COeAMHEHHM B TpupoAe. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpeabl
COCMHEHUSIMH Cepbl (KUCIOTHBIE JOXKIU, 3aTPS3HEHHIE BO3/1yXa), CIOCOOBI €ro Mpea0TBpPaIICHUSI.

O6mas xapakrepuctuka eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE
CTETIEHU OKUCJICHMS.



A30T, pacnpocTpaHeHUE B MpHPoOJE, PU3NUYECKUE W XUMHUYECKHE CBOWCTBA (B3aMMOJAEUCTBHE C
MeTaJlJlaMH, BOAOPOJOM, KucioponoMm). Kpyrosopor azota B mpupoae. AMMHaK, ero (pusmdeckue u
XMMHUYECKHUE CBOMCTBA (OKUCIIEHUE, OCHOBHBIE CBOMCTBA BOJHOI'O pacTBOpA), IPUMEHEHUE U NOJIYYECHHE
B J1a0OpaTOpUd U NPOMBIIUIEHHOCTH. MOH aMMOHHS, JOHOPHO-AaKIENTOPHBIA MEXaHU3M €ro
obpazoBanus. Coan aMMOHUS, UX (PU3HUYECKUE M XUMUYECKHE CBOMCTBA (Pa3sioKEeHHE U B3aUMOACHUCTBHE
Co 1eo4aMu), npuMeneHue. KauectBeHHas peakuus Ha HoHbI amMmonust. Okcuabl azota (1, 11, 1, 1V, V).
A3zoTtuctas kuciaora. A30THast KUCJIOTa, €€ MOJIy4eHHe, (PU3NUeCKUe U XUMUIECKHE CBOMCTBA (00IIHe KakK
MIpeJICTaBUTENsI Kjacca KUCIOT M cHenuduueckue), NpuMeHeHne. XUMHUYECKUEe peakiuu, JeKallue B
OCHOBE IIOJIyUYEHHUS A30THOM KHUCIIOTHI B IpoMblluieHHOCTH. Hutpatel u HuTpuThl. KauecTBeHHBIE
peaKiuu Ha HUTPAT- U HUTPUT-aHHUOHBL. XUMHUYECKOE 3arpsi3HEHHE OKPYKaIoIIel cpeibl COeAMHEHUSIMU
a30Ta (KMCIIOTHBIE JT0KH, 3arpsi3HEHUE BO3/4YyXa, IOUBBI U BOJOEMOB).

dochop, amrorpornnsie Moaudukaruu docdopa (6enblii U KpacHbd (pocdop), Puznueckue u
XUMHUYECKHE CBOMcTBa  (B3auUMOJICHCTBUE c MeTaJljlaMH, KHCIIOPOJIOM, rajloreHamu,
KOHIICHTPUPOBAaHHBIMH a30THOM M cepHor kucimoTamu). Oxcunbl pochopa (111, V), pochopnas kucnora,
¢usnveckne W XHMHUYECKHE CBOWCTBa, moiydyeHne. KauecTBeHHass peakiusi Ha ¢ochaT-HOHBL
IIpencraBaenus o ramorenuaax Gocdopa (M1, V).

[lonatne o0 MUHEpATBHBIX YyHOOpeHusx. A3o0THbIE, (OocOpHbIE, KOMIUIEKCHBIC YIOOpEHHUS.
XUMUYeCKOoe 3arpsi3HEHUE OKPY>Kalolel cpeibl cCoequHEeHUsIMU a30Ta u docdopa.

O6mras xapaktepuctuka 351eMeHTOB |VA-rpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHBIE
CTETIeHH OKUCIICHHUS.

VYraepon, amnorponHbsle Momubukamuu (rpadur, amnmas, QymiepeH, rpadeH, HaHOTPYOKH),
¢bu3nuecKre 1 XMMUYECKHE CBOICTBA MPOCTHIX BEIIECTB (B3aUMOJACHCTBHUE C METajllaMU, HEMETaJUIaMu,
KOHIICHTPUPOBAHHBIMHU a30THOU U cepHOU kucinoramu). [lonstue 06 agcopoumn. KpyroBopot yriaepona B
npupoae. OKcuabl yriepona, ux Gu3nueckue U XMMUYeCKUe CBOMCTBA, IEHCTBUE Ha KUBBIE OPTaHU3MBI,
MOJIyY€HUE U MPUMEHEHHE. DKOJOTHYecKue MpodseMbl aTMOC(eEpbl, CBA3aHHBIE C OKCHAOM YIJepoja
(IV). YronpHast KHCIIOTA U €€ COJIU, UX (HU3MIECKHE U XMMUUECKHE CBOMCTBA, MOIyYEeHHE 1 TPUMEHCHHE.
KapOGonatel, rtHapokapboHatbl, ux cBoiicTBa. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue kapOOHATOB B ObITY, MEAMILIMHE, IPOMBIIIJICHHOCTH U CEIIbCKOM XO3SHCTBE.

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKHX BEIIECTBAX KaK O COEJUHEHHUSIX YIJepoja:
YTJIEBOAOPOAbI (MEeTaH, 3TaH, 3TWUJIEH, AlleTUJIEeH), 3TaHOJ, TNIMIEpUH, YKCycHas Kuciota. Ilpupoansie
HCTOYHUKU YTJIEBOJOPOAOB (Yroyib, MPUPOIHBINA ra3, HEQTh), MPOAYKTHl MX INEpepadOTKH, UX POjb B
OBITY U NPOMBINUIEHHOCTU. [IoHATHE O OMOJOrMYEcKH BaKHBIX OPTaHMYECKHUX BEIIECTBaX — >KHUpax,
Oenkax, yriieBojax — W UX pPOJM B >KU3HHM 4eJIoBeKa. ENMHCTBO OpraHWYecKuX M HEOPraHMYEeCKHX
COCIMHEHUM.

Kpemuuii, ero ¢pusznueckne 1 XMuMHUYECKHE CBOMCTBA (B3aMOIEHCTBHE C METalIaMH, KUCIIOPOJIOM,
yIJIepooM, TajloTeHaMu), MOJy4YeHHe U NpuMeHeHue. Ponb kpeMHHsS B mpHpojie W TexHuke. OKcui
kpemuus (IV), kpemHHeBass KUCIOTa, CHIIMKATHI: (U3MYECKUE U XMMHYECKHE CBOICTBA, MOIYy4YCHHE U
IpUMEHEHHE B OBITY M NMPOMBIIUIEHHOCTH. BaxkHeine cTpouTenpHble MaTepHaibl: KepaMHKa, CTEKIIO,
LIeMeHT, OeToH, ene300eToH. [Ipobiembl 6e30MacHOro MCMNOIb30BaHUSI CTPOUTENBHBIX MaTepuajoB B
MIOBCETHEBHOM )KM3HHU.

Bbop. OcobGenHoctu ctpoeHus aroma. OOmue mpencTaBieHHs O (U3HUECKUX M XHUMHUYECKUX
cBoricTBax. bopHas kuciora.

OKCIEPUMEHTAIBHOE U3yUEHNE BEIECTB U SBJICHUM:

O3HAaKOMJIEHHE ¢ 00pa3liaMu IPUPOAHBIX XJIOPHUIOB (TaJOr€HUIOB);

MIPOBEJICHUE OINBITOB, OTpPAXAIOMMUX (QHU3NYECKHE U XUMUYECKHE CBOMCTBA TaJIOTEHOB M UX
COCJIMHEHM;

W3y4YEHHUE CBOWCTB COJISTHOM KHUCIIOTHI;

MPOBEICHUE KAaYeCTBEHHBIX pPEAaKUMH Ha XJIOpUI-, OpOMUA- M HMOJUI-MOHBI M HaOIIOAeHUE
MPU3HAKOB UX MPOTEKAHNUS;

O3HAKOMJIEHHE ¢ 00pa3IaMu cepbl M €€ MPUPOIHBIX COSAMHEHHIA;



HaOmIoZieHne Tmporecca OOYyIJMBaHUS caxapa NOJ JeWCTBUEM KOHILIEHTPUPOBAHHON CEpHOM
KHUCJIOTHI;

M3yueHHe XMMUYECKHX CBOMCTB pa30aBlIeHHON CEPHON KUCIIOTHI,

MIPOBEJICHUE KAUECTBEHHBIX peakuuil Ha cyiabdua-, cyiabGuT- U cynb(aT-uoOHbl M HaOIIOJICHUE
MIPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C (HU3WYECKMMH CBOWCTBaMHU a3oTa, (ochopa M HX coenuHeHUil, oOpazuamu
a30THBIX 1 (HOCPOPHBIX yI00peHHii;

MoJiyueHue, coOupaHue, pacro3HaBaHUE M M3yYEeHUE CBOWCTB aMMMaKa, U3y4eHHE CBOMCTB COJeit
aMMOHWUSI;

MIPOBEJICHUE KAYECTBEHHBIX DPEAKIMi Ha MOH aMMOHUS, HUTPUT-, HUTpaT- U (ocdar-uoHbl U
U3Y4YE€HHE ITPU3HAKOB X IIPOTEKAHUS;

M3Y4YEeHHE B3aUMOJICHCTBUS KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbI0, CBOMCTB (hochopHOit
KHCJIOTEL B €€ COJICH;

O3HAKOMJICHHE C MOJENsMU KPUCTAIUIMUECKUX pEeHIeTOK anmasza, rpadgura u ¢ymiepeHa, ¢
IIPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM IPOTUBOras3a;

MoJiyueHue, coorpanue, paclio3HaBaHUE U U3YYCHHE CBOMCTB YITIEKHCIIOTO rasa;

IIPOBEJICHUE KAaUYE€CTBEHHBIX peaklUMi Ha KapOOHAT- M CUJIMKAT-UOHbI U U3YyYEHUE NPU3HAKOB HX
MIPOTEKAHUS;

M3Yy4YE€HHE B3aMHBIX IIpEBpallleHuil KapOOHATOB U THIPOKApOOHATOB;

O3HaKOMIJIEHHE C O0pa3lamMH MPUPOAHBIX KapOOHATOB M CHUIUKATOB, C MPOIYKIIHMEH CHUIMKATHOU
MIPOMBIIIIICHHOCTH;

pelIeHne 3KCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilllne HeMeTaIbl U UX COCIUHEHUSI.

Metaibl M UX COeIMHEHUS

OO6mue cBoiicTBa MeTaioB. OOmIas XapakTepUCTHKA XUMHUYECKUX DSJIEMEHTOB — METalIOB Ha
OCHOBaHMM MX MojioxkeHusa B [lepuogudeckoit cucreme xumudeckux snemeHToB . M. MenneneeBa u
cTpoeHust atToMoB. Metaminsl A- u b-rpynn. CtpoeHue mpocThiX BEUIECTB — METAUIOB. MeTanyeckas
CBA3b W METaJUIMYecKas KpHUCTajulMyeckas pemierka (MpUMUTUBHAsg KyOudeckas, OOBEMHO-
LIEHTpUPOBaHHAs KyOuueckas, IpaHELIeHTPUPOBAHHAS KyOHnueckas, reKcaroHanbHas
IUIOTHOYNAKOBaHHAs). 3aBUCHUMOCTh (U3NYECKUX CBOMCTB METAUIOB OT CTPOECHMSI KpPUCTAJJIOB.
DNEKTPOXUMHUECKUI sl HampspkeHU MertamnoB. OOmpe XUMHYecKHe CBoicTBa MeTainoB. OOriue
CHOCOOBI MOJYYEHHS] METAJUIOB, METAJULYPrusl. DJIEKTPOJIU3 PACIUIaBOB U PAaCTBOPOB COJIEH Kak OJIUH U3
CIOCcO0OB MONy4YeHHUs MeTauloB. [IoHATHE O KOPPO3UH METAIOB, OCHOBHBIE CHOCOOBI 3aLIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTYH, JOPATIOMUHUN, OpoH3a). [IpuMeHeHne MeTaIoB U CIUTABOB B OBITY U
MIPOMBILLIIIEHHOCTH.

Memannot A-epynn

lenouynsle MeTaysl: nonoxeHue B Ilepuoanueckoil cucreme xumudeckux siemeHtoB [l .
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHHe B npupoje. dusnueckre u XMMHUUECKHE CBOMCTBA (Ha
npuMepe HaTpus W Kanus), noinydeHue. OKCHIBI W THUAPOKCUABI HaTpus U Kanus. [IpumeHeHme
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN. bruonornyeckas poyib HaTpUsl U KaJusl.

[[lenouyHO3eMeNbHBIE METaNIbl MAarHUd M KanblUil: mojoxkeHue B llepuogmueckoi cucreme
xuMHu4ueckux 3yemMeHToB /. 1. MeHneneeBa, cTpoeHrME UX aTOMOB, HaXO0KJIeHUE B Ipupoie. usznueckue
U XMMUYECKHE CBOMICTBA MarHusi U Kajblus. BaxkHeillne coequHEHUs KalblUsi U MarHus (OKCHI,
THPOKCHJI, COJIM), CBOWMCTBA, MpuMeHeHue. JKecTKocTh BOAbl M crocoObl ee ycTpaHeHus. Kpyrosopor
KaJIbLIUS B IPUPOJIE.

AsnroMunnil: monoxkenue B [lepronnueckoit cucreme xumuueckux 3nemeHToB . Y. Menneneena,
CTPOEHHME aToMa, HaxXOoXJAE€HHe B mpupoje. PU3NYECKUE U XUMHYECKHE CBOHCTBA aJIOMUHUS.
AMdoTepHbIe CBOMCTBA OKCH/Ia U TUAPOKCHIA amtoMUHKA. [IpuMeHeHne alntoMUHNS U €ro CIUIaBOB.

Memannwt b-epynn

OO6mras xapakTepucTHKa MeTauioB b-rpynm (MoG0YHBIX OATPYII): MookeHue B [lepuoandeckoit
cucreme xummudeckux snemeHToB JI. M. MenpaeneeBa, OCOOEHHOCTH CTPOCHHS aTroMoB. SIBieHue
«poBaJia» JJIEKTPOHA Ha MpPUMEpe CTPOEHHsI aTOMOB XpoMa, Meau, cepedpa. BanmeHTHble cocTosHUs



aToMOB (-3JIEMEHTOB, CTCIICHH OKHCIICHHSI aTOMOB B COCJMHEHHSX. 3aBUCHMOCTh KHUCIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB M THJIPOKCUIOB METAJUIOB OT 3HAYEHHUS CTEIIEHU OKHCJIEHUS 3JIEMEHTa B COCAUHEHUU
(Ha mpumepe coequHeHU xpoMa). [lepBoHauanbHbIE NPEACTABICHUS O KOMIIJIEKCHBIX COEUHEHUSIX.

Menbp u cepebpo: CTpOeHHE aTOMOB, CTeneHH okucieHus. OOlmume KpaTkue MNpefCTaBICHUS O
GU3NYEeCKUX ¥ XUMHUYECKHMX CBOMCTBAaX TIPOCTBIX BEIIECTB (B3aUMOACWCTBHE C KHCIOTaMH-
OKHUCJIUTEISIMH ), 00 UX OKCUaX, THIPOKCHUJIAX U COJISAX, UX MpuMeHeHuu. [IpeacrapneHus 06 aMMHauHbIX
KOMIUIeKcax cepedpa u mean. KauecTBeHHBIC peakIny Ha KaTHOHBI Meau (2+) u cepedpa.

[{uuk: cTpoeHHME aToMa, CTENEHb OKHCIEHUS. XapaKTepUCTUKAa (UBUYECKUX U XUMHUYECKUX
CBOWCTB, NMpHMEHEHHE, aM(]OTepHbIe CBOMCTBA OKCHAAa M THAPOKcUAa. KadecTBEeHHBIE peaknuHu Ha
KaTHOHBI [IUHKA.

XKenezo: crpoeHue aroma, cTeneHM okucieHus. Haxoxnenue B mnpupoxae. dusnueckue Hu
XUMHUYECKHE CBOMCTBA Xeye3a, NpUMEHeHHe. buonornyeckass poiib xene3a. OKCUIbL, THAPOKCUIBI U
conu >kene3a (1) u xxenesa (111), ux cocras, cBoiicTBa u nosydenue. KauecTBeHHbIE peakIIuy Ha KATUOHBI
xeneza (2+) u xenesa (3+). UyryH m cranb — cruiaBbl >kenes3a. [Ipou3BOICTBO yyryHa M CTaiH.
DKoJoru4eckue npo0IeMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU IIPOU3BOCTBAMH.

DKCHEepUMEHTAIBHOE U3yUEHUE BEIECTB U SBJICHUM:

O3HAaKOMJIEHHE ¢ 00pa3IaMy METaJIOB U CIUIABOB, X (PU3MUECKIMH CBOMCTBAMH;

MOJEJIMPOBAHNE METAJUIMYECKON KPUCTAINIMYECKOMN PEILIETKH;

U3Y4YEHHE B3aUMOJEWUCTBUS METAJJIOB C BOJOW, C PAcTBOpPAMM COJIEH M KHUCIOT, HUCCIIEJOBaHHUE
MIPOLIECCOB JJIEKTPOIH3a pacTBOPOB Xjopuaa meau (1) u nonuna xanus, KOppo3UU METAILIOB;

U3y4eHHE 0COOEHHOCTEN B3aMMOJICHCTBUS OKCHIOB KAJIbLUS U HATPUs C BOJOW, UX THUIPOKCUIOB —
¢ okcuniom yraepoza (1V) u kucnoramu;

M3Yy4YE€HHE CBOICTB KapOOHATOB U THIPOKAPOOHATOB KaJIbLIKs, KECTKON BOJIbI;

M3y4YEHUE MPOLIECCOB MOITYUYEHUSI THAPOKCHJIOB KeJe3a, UX XUMUYECKUX CBOWCTB;

M3Yy4YEeHHE MTPU3HAKOB IPOTEKAHUSI KAYECTBEHHBIX PEAKIIMi HAa MOHBI (MarHus, KaJIbLIKs, aTFOMUHUS,
[IMHKA, xene3a (2+) u xxenes3a (3+), menu (2+);

Ha0JIt0/IeHNE U ONTMCaHKNe OKPAIlIMBAHUS [IJIJaMEHH HOHAMM HAaTpHsl, KaJlus U KaJblLIKs;

uccienoBaHre aMQOTEpPHBIX CBOWCTB THAPOKCUAA amoMuHusA, Tuiapokcuga xpoma (ll) u
THIPOKCH/IAa IUHKA;

pelLIeHnE YKCIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHelme MeTabsl U UX COEIUHEHUS.

XuMHus U OKpYKaloLas cpeaa

BemecTtBa u MaTepuansl B IOBCEJHEBHOM XKM3HU 4YeJIOBEKa. BaxxHelne BemecTsa 1 MaTepuallsl,
o0nacTu UX nNpuMeHeHus. be3onacHoe UCcnoab30BaHUE BEIIECTB M XUMUYECKUX peakluii B ObITy. [lepBas
IIOMOIIb IPYU XUMHUYECKUX 0XKOTaX U OTPABICHHUSX.

Hosble maTepuaibl 1 TexHONOruy. I IpHHIMIBL «3€€HON XUMHW.

OCHOBBI IKOJIOTMUECKON T'PaMOTHOCTH. XMMHSA MU 370pPOBbE. 3HAUEHUE M3YYaeMbIX XHMHUYECKUX
AJIEMEHTOB M MX COEOUHEHWM UIsi (YHKIMOHUpPOBAaHUS opraHu3Mma uesioBeka. [loHsTHe o 370pOoBOM
o0pase KU3HH.

XUMUYeCcKOoe 3arps3HEHHE OKpYXarolled cpelbl. ODKOJOTMYecKHe MpoOJIeMbl, CBS3aHHBIE C
COEMHEHUAMH YIIIEpOJa, a30Ta, cepbl, TsoKeablXx MeTauioB. [Tonstue o I1IJIK. Ponp xumun B pemenun
9KOJIOTUYECKHUX TTPOOIIEM.

DKCcIIepUMEHTAIbHOE M3YYEHHUE BEUIECTB M SBJICHMUN: O3HAKOMIIEHHE ¢ oOpas3laMHu MaTepHuajoB
(cTexiio, cIjIaBbl METAJIOB, MOJMMEPHBbIE MaTepuaibl), ONpPEIEIeHNe KHUCIOTHOCTH MPHUPOAHBIX BOJ,
MO/JIJIMpPOBaHUE Mpolecca 00pa3oBaHMsl KUCIOTHOTO A0XK/Is1, U3y4eHHE ero BO3/IeHCTBUS HAa MAaTepHAIBL.

IloBTOpEeHue U 00001IeHHE 3HAHUIT OCHOBHBIX pPa3/iesioB KypcoB 8—9 kiiaccoB

Ilepuognueckuii 3akoH U Ilepuoguyeckass cucTemMa XUMHUYECKMX DJJEMEHTOB B  CBETE
MPEACTABICHUN O CTPOEHHs aTOMA. 3AKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
UX COEAMHEHUI B IEPUOAAX U IpyIIax.

CtpoeHue BemiecTBa B TBEPAOM, KMJIKOM U T'a3000pa3HOM COCTOSIHMU. BUIIBI XUMUYECKON CBS3H.
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAUINYECKONW PEIIETKH U BUAA XUMUYECKON CBS3H.



Knaccupukanus XUMHUYECKUX peakIuil M0 pa3iuyHbiM TOpu3Hakam. [IporHo3mpoBaHue
BO3MOXXHOCTH TPOTEKaHMsSI XUMHUYECKUX TMPEBpallleHUH B pa3jMYHBIX YCIOBHUSIX Ha OCHOBE
MPEACTABICHUN XUMHUYECKON KHHETUKH U TEPMOJAUHAMUKH.

XUMUYeCcKHEe peaklud B pacTBopax. l'maponus coseil. Peakuuu OKHCIEHHS-BOCCTAHOBIJICHUS.
DIEKTPOIH3.

CBoiiCTBa KHCIJIOT, OCHOBAaHMM W COJiIeH B CBETE€ MPEICTABICHUNW 00 3IJICKTPOIUTHICCKOM
JTUCCOIMAIIMU U OKUCIIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMX.

Meoscnpeomemmnuwie ceasu

Peanuzarust MeXnpeAMETHBIX CBA3EH MPH M3YYCHUM XUMHHM B 9 Kjacce OCYIIECTBIISIETCS 4epe3
HCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHI, TaK U MOHSATUH, MPUHATHIX B OTIENbHBIX
€CTECTBEHHBIX HayKaX.

OO01Iue ecTecTBEHHO-HAYYHbIE MOHATHUS: SBIEHUE (IIPOLECC), HAy4YHBIH (DaKT, rUIOTE3a, TEOpHs,
3aKOH, aHAJIW3, CUHTE3, KiIacCH(UKAIs, ICPUOTUIHOCTh, HAOIIOACHUE, SKCIICPUMEHT, MOJICTUPOBAHUE,
U3MEpEeHHUE, MOJIEb, TEXHOJIOTUSI, MAaTEPUAIIBI.

@dwu3nka: BEMIECTBO, TeNO, (HU3MYECKHE BEIMYWHBI, CIWHUIBI HW3MEPECHHS, Macca, OO0BEM,
KOJHMYECTBO TEIJIOThl, aTOMBI W MOJIEKYJIbl, arperaTHbleé COCTOSHHUE BEILIECTBA, CTPOCHHE Ta30B,
KUJIKOCTEH U TBEPHABIX (KPUCTAIUIMYECKUX) TEJ, KPUCTALIMYECKAs PEIIeTKa, DJIEKTPOH, SAPO aToma,
MIPOTOH, HEWUTPOH, HOH, HYKIWJ, H30TOMBI, KBAaHTHI, PaJAMOAKTUBHOCTH, aib(a-, Oera- u ramma-
M3IIY4CHHE, SJICKTPUUYCCKUN 3apsifl, MPOBOAHUKU, TOJYIPOBOIHUKH, TUIICKTPUKH, COJTHEUHBIA CIEKTp,
pasznoxkeHue 0eroro cBeTa B CIEKTP.

buonorus: skocucrema, Omocdepa, (POTOCHHTE3, MPOIECChl OOMEHa BEMIECTB, MHUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpPAIBI, TOPHBIC IOPOJBI, IOJIC3HBIC HCKOIACMEIE,
TOILIUBO, BOJIHBIE PECYPCHI, INTAHETa 3eMIIS.

TexHONmOTHs: CTPOUTEIBHBIE TEXHOJOTHHU, CEIHCKOXO3SUCTBEHHBIE TEXHOJIOTHH, TEXHOJIOTHH
3JEKTPOHHOW MPOMBIIIIIEHHOCTH, HAHOTEXHOJIOTUH.



HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHM IIPOIPAMMBI IIO XMMHH HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA30OBAHUMA (YIJIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 00111ero 00pa30BaHUsl JOCTUTAIOTCS B
XxoJile OOydeHHs XUMHUU B CIUHCTBE YYeOHOW ¥ BOCIHTATEIBHOW EATEIBHOCTH 00pa3oBaTEIbHOM
OpraHu3ali B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUHCKUMU COLUOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBCHHBIMU [IEHHOCTSIMU, MPHUHITBIMH B OOINECTBE MpaBWJIAMH W HOPMaMU I[OBEACHUS W
CHOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLIMATIN3ALINN 00YyYaOIUXCSl.

JIMYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATBHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U PACHIMPEHHUE OTbITA JIEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
JacTHU:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

MPOSIBIICHUE IIEHHOCTHOTO OTHOIICHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HAydHOMY H
HUCTOPUYECKOMY HACJEIHI0, MOHMMAaHHWE 3HAYCHHUS XUMHYECKON HAayKd M TEXHOJOTUU B IKU3HU
COBPEMEHHOTO O0IIEeCTBA, B Pa3BUTHH SKOHOMHKHU Poccru U CBOEro pernoxa;

2) rpaskIaAHCKOT0 BOCTIUTAHUSA:

MIPEJICTABICHUE O COIMAIBLHBIX HOPMax W MPABWIAX MEKIUYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
MIPOSIBIIEHUE KOMMYHUKATUBHOMN KYJIbTYphI B pa3HOOOPa3HOM COBMECTHOM 1€ATEIHHOCTH;

CTpEMJIEHME K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Ipouecce ydyeOHOM M BHeyueOHOU
NeSITeNIbHOCTH;

TOTOBHOCTB OIICHHUBATh CBOE IMOBEJCHHUE U IMOCTYIIKH CBOMX TOBAPHINEH C TIO3UIIMH HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBHI MOCTYIKOB;

3) popMupoOBaAHHS IEHHOCTH HAYYHOI0 MO3HAHMS

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XUMHYECKOW pEeaklUd, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJMMEBIE /TSI TIOHUMAHUS CYITHOCTH HAyYHOW KapTHHBI
MUDA;

OCO3HaHWE IIEHHOCTH HAYYHOTO TMO3HAHUS JIJIS PA3BUTHS KaXI0TO YEIOBEKa U MPOU3BOIUTEIIBHBIX
cui oOmiecTBa B II€TIOM, POJIM M MecTa Hayku «XHUMHs» B CHUCTEME HAayYHBIX IMPEACTaBICHUI O
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3SIX YEIIOBEKAa C TPHPOJHONH M TEXHOJOTHICCKOM
Cpenou;

MO3HABATEIbHASI MOTUBAIUS U HHTEPEC K 00YICHHIO, TOTOBHOCTh U CITOCOOHOCTH K CAaMOPa3BHUTHIO
U camMo00pa3oBaHMIO, K HCCIENOBATENbCKON JAESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAampaBlIeHUS U
YPOBHS TaJIbHEUIIIET0 00yUYEHNS;

4) BoCIUTAHUS KYJbTYPbI 310POBbS:

OCO3HAaHWE IICHHOCTH XH3HU, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO, YCTAaHOBKAa Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TMOCIEICTBUNA M HENPUSTHE BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOTOJIs, HAPKOTHUKOB, KYPeHHSs), HEOOXOIUMOCTH COOJIIOICHHMS MPaBUJI 0€30MaCHOCTH TIPH OOpaIieHun
C XUMUYECKUMHU BEIIECTBAMU B YUEOHBIX U KUZHEHHBIX CHTYAIIHIX;

5) TpyaoBoro BocnuTaHus:

¢bopMUpOBaHHE IIEHHOCTHOTO OTHOIIEHUS K TPYIOBOM JEATEIHLHOCTH KaK eCTECTBEHHOU
MOTPEOHOCTH 4YeJIOBEKa WM K WCCIIEA0BaTEIbCKOW JEITeIbHOCTH KaK BBICOKO BOCTPEOOBAHHOH B
COBPEMEHHOM OOIIECTBE;

pa3BHTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM 49UCIIe K TTPodeccHsM HaydIHOM
cdepbl, 0CO3HaAHNE BO3MOXHOCTU CaMOpealiu3allii B 3Tou cdepe;

6) 7K0JI0rMYeCKOro BOCIIMTAHMS:

OCO3HaHHE HEOOXOJMMOCTH OTHOIICHHUS K MPHPOJIEC KaK MCTOYHHUKY JKU3HM Ha 3eMjie, OCHOBE €e
CYIIECTBOBAHWSI,;



MOBBIIIEHUE YPOBHS 3KOJOIMUYECKON KYIbTYphl: IPUOOpPETEHHE OMbITA MJIAHUPOBAHUS TIOCTYIIKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBHM I OKpY’Kalolled cpeibl; OCO3HAHUE II00ATIbHOTO XapakTepa
HKOJIOTUYECKUX TPoOJIeM M MyTel MX pelieHus;; cnocoOHOCTh NMPHMEHSATh 3HAHUS, MOJIy4YaeMble MPHU
W3yYEHUU XHMHH, Ul pEUIeHUs 3a]ad, CBSI3aHHBIX C OKPYXAIOLIEW Cpelod; aKTHUBHOE HEINpUsTHE
JEUCTBUM, NPHUHOCIUIMX BpEI OKPYXAKLIEH Cpelle; OCO3HAHME CBOEW pOJM KakK TpaxIaHWHA U
MOTPEOUTENS B YCIOBUSIX B3aUMOCBS3H MPUPOJHON, TEXHOJIOTUYECKOM U COLIMATILHON Cpell; TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOM JESITEIBHOCTH SKOJIOTMYECKOW HAIIPABIEHHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yibTaThl OOYYAIOUIMXCS, OCBOMBIIMX IPOrpaMMy IO XHMHH OCHOBHOTO
o0miero o0pa3oBaHus, BKIOYAIOT:

YCBOEHUE MEXAUCUUIUIMHAPHBIX (MEXIPEIMETHBIX) IOHATUN, OTpa)KarolMX MaTepHabHOE
€IMHCTBO MHpa M IIpOLECcC IMO3HaHUS (BEIIEeCTBO, CBOICTBO, SHEPIUs, sIBIEHHE, HAyYHBIH (QaxT,
3aKOHOMEPHOCTb, TMIIOTE3a, 3aKOH, TEOpHUs, HaONIOJIEHUE, U3MEPEHUE, UCCIIEJOBAHUE, SKCIIEPUMEHT U
ApyrHe);

OBJIA/ICHUE YHHBEPCAIHHBIMU YYEOHBIMHU JICHCTBHSIMHU (TI03HABATEIHHBIMU, KOMMYHUKATHBHBIMH,
PEryJasSTUBHBIMM), BaKHBIMU JUIsl MOBBIIEHUS 3()(EKTHUBHOCTH OCBOEHHUS COAEP)KAHUS Yy4eOHOro
npeamera, (HOpPMUPOBAHHS KOMIIETEHIIMHA, a TaKKe IPOEKTHO-MUCCIIEAOBATEIBCKONW JIEATEIIEHOCTH
o0yyJaromuxcs B Kypce XUMHH;

CIOCOOHOCTH MX MCIIONB30BATh B y4eOHOM, TTO3HABATEIFHON U COIIMATIBHON MPaKTHKE.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHsI HMCIOJIb30BaTh IMPHUEMBI JIOTUYECKOIO MBILIUIEHUS IIPU OCBOCHHUU 3HAHWM: pPacKpbIBaTh
CMBICT XHUMHYECKUX ITOHATHM (BI:II[GJ'ISITI) X CYHWICCTBCHHBIC IIPHU3HAKHU, YCTAHABJIMBATH B3aUMOCBA3b C
APYTUMH  TIOHATHSMM); aHAJIM3UPOBATh, CpPaBHHUBaTh, 0000IIAaTh, BBIOMPATH OCHOBaHMS IS
KHaCCI/I(i)I/IKaIH/II/I n CUCTEMATU3allUUu XHUMHYCCKHX BEIICCTB U XHUMHYCCKUX peaKHI/Iﬁ; YCTaHABJIMBATb
IPUYMHHO-CJIEJICTBEHHbIE CBSI3U MEXAYy OOBEKTaMHM H3Y4YEHHUS; CTPOUTh JIOTMUECKHE DPACCYXIAECHUS
(VHIYKTUBHBIE, JAEIyKTHUBHBIE, [0 AaHAJOTWHW); TMpeajararb KpPUTEpPUHM M  BBIABIATH  00IIKE
3aKOHOMEPHOCTH U TPOTHBOPEYHs B M3YyYAaEMBIX MPOIECCaX M SBICHMSX; IPOBOAUTH BBIBOABI U
3aK/IIOYCHHA, YMCHUS HNPUMCHATH B IMPOLECCE MO3HAHUSA TTOHATUSA (HpeI[MCTHBIe n MCT&HpC}IMGTHBIe),
CUMBOJIMYECKHE (3HAKOBbIE) MOJIENH, WCIHOJIb3yeMble B XHMHUH, NPEoOpa3OBbIBATH MOJIEIbHbIE
NPEJCTaBICHUSI — XUMHUYECKUH 3HaK (CHMMBOJ »DJIeMEHTa), XUMHuYeckas (opMmyna M ypaBHEHHE
XMMHUYECKOM peaklMHu — MPH PEUIeHUH YYeOHBIX 337ay; C YYE€TOM 3THUX MOJENbHBIX MNpeICTaBICHUMN
XapaKTCPU30BaTh U3y4aCMbIC XUMHWYCCKUC BCIICCTBA U XUMHUYCCKHUEC PCAKIINU.

Ba3oBble nccienoBarebckue 1ecTBUS (METOABI HAYYHOI0 NO3HAHMS BelleCTB U SIBJICHHNH):

YMCHUA HNPHUMCHATbL MCTOALI HAYYHOI'O ITO3HAHWA BCUICCTB U SBJICHUM Ha OMITUPUYECKOM H
TEOPETUYECKOM YPOBHSX B YUeOHOI 1M03HABaTEIbHON M MPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

YMCHUA HCIIOJB30BaTb IIOCTABJICHHBIC BOIIPOCBI B KAaUCCTBC MHCTPYMCHTA IIO3HAHUA U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI; aHAJIM3UPOBATH (aKThl, BBIABIATE M (HOPMYIHPOBATH MpoOiIeMy,
OIIPENeNIATh 1IeJb U 3a/1a4M, COOTBETCTBYIOIIME PELICHUIO MPOOJIEMBI; MPEJIaraTh OMUCATENbHYIO WU
OOBSICHUTENIbHYIO THIIOTE3Y M OCYIIECTBIIATH €€ MPOBEPKY; YMEHUS MPOBOJUTH U3MEPEHUS HEOOXOIUMBIX
nmapaMe€TpoOB, BBIYUCICHUSA, MOACIIUPOBAHUC, Ha6J'II021€HI/I${ " OKCIICPUMCHTBI (peaJ'H)HI)Ie u MBICJ'IGHHBIG),
CaMOCTOSITENILHO MPOTHO3UPOBATH PE3yabTaThl, (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM
IIPOBE/IEHHOTO OIBITA, MCCIEIOBAHNUS, COCTABIATH OTYET O MPOJIEIAHHON padoTe;

Pabora ¢ undopmanmeii:

YMEHHSI OpHUEHTUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX HHGOpManuu (Hay4dHO-TIOMYJISIpHas

JIUTEepaTypa XMMHUYECKOTO COJEpKaHMs, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHETa); aHAIM3UPOBATh



nH(OPMALIMI0O W KPUTUYECKH OIEHUBATh €€ JOCTOBEPHOCTh W HENMPOTUBOPEUYHBOCTH, OTOMPATH H
MHTEPIPETHPOBATh HWH(POPMAIIMIO, 3HAYMUMYIO Ui PEIICHHS Y4YeOHOW 3aqadd; yMEHUS TPUMEHSTH
pa3IuYHbIE METOJIBI U (POPMYITHPOBATH 3aMPOCHI NP MOUCKE U 0TOOpe MH(pOpMAHH, HEOOXOAUMOM ISt
BBIIOJIHEHUST y4eOHBIX 3aja4; HCIOJIb30BaTh WHPOPMANMOHHO KOMMYHHKATHBHBIC TEXHOJIOTHU U
pa3IMYHbIC TIOMCKOBBIE CHCTEMBI; CAMOCTOSITEIIBHO BBIOMPATh ONTHMAIbHYIO (OPMY TPEICTABICHUS
nHpopManuu (cxembl, Tpaukh, aAWArpaMMbl, TaOJMIBI, PUCYHKH € Apyrue (Gopmel); ymeHUs
WCIIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEICTBA PaOOTHI C XMMHYECKOW MH(POpMAIUEH; MPUMEHSTh
MEXIIpeAMETHbIC ((pU3MUECKHE W MaTeMaTHYeCKHe) 3HAKM M CHUMBOJIBI, (OpMYyJbl, abOpeBHATYPHI,
HOMEHKJIATYPY, UCIIOJI30BAaTh U IPEOOPA30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA HATIISAHOCTH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

1) ymenust obuienns (MMCbMEHHON M YCTHOW KOMMYHHKAIIHHN):

IPEJCTABIATH MOJyYEHHbIE PE3Y/IbTaThl I03HABATENILHON EATEIIbHOCTH B YCTHBIX U MHCbMEHHBIX
TEKCTax; MyOJMYHO BBICTYNATh C MPE3EHTAIMEN PE3yJIbTaTOB BBITOJHEHUS XUMUYECKOT0 3KCIIEpUMEHTA
(uccnenoBaTesbCKoi 1a00PaTOPHON MIIM MTPAKTUYECKON paboThl, yueOHOTo MPOEKTa); B XOJ/€ AUaora u
(M) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO OOCYX/1aeMOM TEME U BBICKA3bIBaTh UJEH, (OPMYIUPOBATH CBOU
IPEUI0KEHUS] OTHOCUTEIBHO BBIIOJHEHUS PEJIOKEHHOM 3a1a4H.

2) yMeHust y4eOHOro COTpYAHUUYECTBA (TPYyNIIOBasi KOMMYHHUKAIIMS):

y4acTBOBaTh B IPYNINOBBIX (hopMax pabOTHI: IUIAHUPOBATH OPraHU3allMI0 COBMECTHOH paloThl,
OIpE/EIATh CBOIO PpOJIb, PACHPElENATh 3aJayd MEXKIY 4YIE€HAaMHU TPYIIIbI; BBIIOJHATH CBOKO YacTh
palboThl, KOOPAMHUPOBATb CBOM JECUCTBUS C JEUCTBUSAMH JpPYTUX WIEHOB KOMAaHJIbl, OINpPENeNsTh
KPUTEPUH TI0 OLIEHKE Ka4yecTBa BBHIMOJHEHHOW palOThI; pemiaTh BO3HUKAIOMIME MPOOJEMBI HA OCHOBE
ydeTra OOLIMX MHTEPECOB M COIVIACOBAHUS MO3MLUH, y4aCTBOBAaTh B OOCYKIEHMH, OOMEHE MHEHHUSIMH,
«MO3TOBOM HITYPME» U IpYrux (popmax B3aUMOAECUCTBHUS.

PerJIﬂTI/IBHl)Ie YHUBEpPCAJIbHBIC y‘leﬁﬂble JelcTBUSA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHU y‘le6HI>IMI/I PEryJIATHUBHBIMU I[GflCTBI/IfIMI/I BKJIFOYA€T pPa3BUTUC
CaMOOpraHU3alluK, CAMOKOHTPOJIS, CAMOKOPPEKIMHU, B TOM YUCIIE:

yMEHHs pemniatb ydyeOHblE M MCCIEAOBATEIbCKUE 3aJaud: CaMOCTOSITENIbHO BBIOMpPATH CIOCOO
pemieHus y4yeOHOM 3amauu (CpaBHHBATh HECKOJIBKO BapHaHTOB pEIICHHs, BbIOMpaTh Haumbosee
MOAXOJSAUINM C Yy4ETOM CaMOCTOSITEIbHO BBIJCJIEHHBIX KPUTEPUEB), IJIAHUPOBATH CBOIO PadOTy mIpH
pemieHnd y4eOHOM WM  HCCIEeNOBAaTENIbCKOW 3a7aud; Ha OCHOBE TIOJMY4YEHHBIX pE3yIbTaTOB
dbopmynupoBaTh 00O0OIIEHHUST U BBIBOJIBI, MPOTHO3UPOBATH BO3MOXHOE pa3BUTHE TPOIECCOB;
AHAIM3UPOBATh PE3yJbTAaThl: COOTHOCUTb CBOM JEHUCTBUS C IUIAHHUPYEMBIMH  pe3yjibTaTaMHu,
OCYIIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH, KOPPEKTUPOBATh CBOIO JCSATEIBHOCTH HA OCHOBE
caMOaHaJIl3a U CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOCHHSI MPOTPAMMBI MO XMMHH OCHOBHOTO OOIIEro oOpa3oBaHUs Ha
yrayOJIeHHOM ypOBHE MMEIOT O0llee coliepiKaTeiabHOe AP0 C MPEAMETHBIMHU pe3yibTaTaMu 0a3oBOTO
YPOBHS, COTJIACOBaHBI MEXAY COOOM, YTO TMO3BOJIIET PEaM30BLIBATh YIIIYOJIEHHOE HM3yuyeHHE KakK B
paMKax OTIEIbHBIX KJIAcCOB, TaK M B paMKax pean3alid WHAUBUAYAIbHBIX 00pa30BaTeIbHBIX
TPAaeKTOpU, B TOM 4YHUCJIE HCIOIb3Yysl CETeBOE B3auMojeiicTBue opranusauuu. [lo 3aBepiieHun
peaM3aly MporpaMMbl YIIIyOJIEHHOTO YpOBHS OOydarolluecss CMOTYT JeTallbHee OCBOMTH MaTepual,
OBIIAJICTh PACIIUPEHHBIM KPYroM IMOHATHH W METOJAOB, peliaTh 3afadd 0oyiee BBICOKOTO YpPOBHS
CJI0KHOCTH.



[IpenmeTHble pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYarOIIMMUCS HAy4yHBIX 3HAHUH, YMEHUU H
CIOCO0OB  JIeiCTBHU, crenu(UUECKUX ISl MPEIMETHOW 00sacTh «XHUMHS»; OCHOBBI HAyYHOTO
MBIIJICHUS; BUABI ACATCIIBHOCTH 11O IOJYUCHUIO HOBOI'O 3HAHUS, €TO UHTCPIPLCTALINHU, HpeO6pa30BaHI/IIO
U MPUMEHCHHUIO B Pa3JINYHBIX YUCOHBIX M PEATbHBIX KHU3HEHHBIX YCIOBHSX; 00ECIEYMBAIOT BOZMOYKHOCTh
YCTEIIHOTO 00y4YeHHS Ha CICIYIONIEM YPOBHE 00pa30oBaHMUsI.

K konmy oOyuenusi ¢ 8 knacce y obyuaromerocs OyayT cHopMHUpPOBaHBI CICAYIOIINUE MPEAMETHBIE
pe3yJIbTaThl H3YUCHUS] XUMHHU Ha yriyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHH: aTOM, MOJIEKYyJa, XMMUYECKHHA 3JIEMEHT,
MeTaJlJl, HEMETalll, aUIOTPOIUs, IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OAHOPOJHAS M
HEOJHOPOHAs), BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BELIECTBa,
MOJIb, MOJIIPHAasi Macca, MaccoBas A0JS XMMHYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIM 00BEM,
OTHOCHUTEJIbHAS MJIOTHOCTh Ia30B, OKCUJ, KUCIOTa, OCHOBAHUE, COJIb, aM(OTEpHbII OKCH, aM(DOTEpPHBbII
THIPOKCH, XHUMHYECKash peaknus, KiacCUu(UKAUs peakiuii: peakluu COCINUHEHHS, pPEeaKIuu
pa3oKEHUs, PeaKLUU 3aMeIllEeHUs,, peakluu OOMEHa, 5K30- U SHAOTEPMHUYECKUE PEAKIMHU; TEIUIOBOU
apdekT peakmum, SAPO aTOMAa, SJCKTPOHHBIM CIIOH aTroma, aroMHas OpOWTaIb, pagUyC aroma,
XUMHYECKas CB3b, MOJIAPHAsl U HEIMOJIIpHAs KOBAJCHTHAs CBsI3b, HOHHAs CBS3b, MOH, KaTHOH, aHHUOH,
pacTBoOp, MaccoBasi J10Jisl BELIECTBa (MPOLIEHTHAs KOHLEHTpPALKs) B pacTBOPE, MOJISIpHAs KOHLIEHTPALIUS
BEIIECTBA B PAcTBOPE; EKTPOOTPULATEIBHOCTb, CTENEHb OKUCIIECHHS, OKUCIUTEIN U BOCCTAHOBUTEIH,
OKHUCJICHUE M BOCCTAaHOBJICHHE, OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUU, METOJ 3JIEKTPOHHOIO
OanaHca;

WLUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATUH U MPUMEHSTH 3TH MOHATHUS MPHU
OIMCaHWUH BEIIECTB U UX MIPEeBpalleHUH;

WCIOJIBb30BAaTh XMMUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHS (OpPMYyN BEUIECTB M YpaBHEHHM
XUMHUYECKHUX peaKIuii;

OTIPENIeNIATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHHSIX, CTETEHb OKHCIICHHS
3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, IPHUHAIIEKHOCTh BELIECTB K ONPEIEICHHOMY KJIACCY COEIMHEHUIN
o opMysam, BUABI XUMHUYECKOH CBS3H (KOBAJICHTHOW W HIOHHOW) B HEOPTaHUYECKUX COCTUHECHUSX;

pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHMs MacChl BEIIECTB, IOCTOSHCTBA cocTaBa, [lepuonnueckoro
3akoHa [I. M. MeHnneneeBa, aTrOMHO-MOJIEKYJSIPHOM TEOpHH, 3aKOHA ABOragpo M €ro CIEJICTBH,
IPEJCTaBICHUH O HAyYHBIX METOAAX MO3HAHUS, B TOM YHUCIE HKCHEPUMEHTAIbHBIX U TEOPETUUYECKUX
METO/aX MCCIEIOBAHMUS BEIIECTB U U3YUEHHS] XUMHUYECKIX PEaKInii;

J€MOHCTPHPOBATh TOHUMAHNE MEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT
ux nonoxxeHus B [lepuonudeckoii cucreme:

ONHUCHIBaTh M XapakTepu3oBaTh TaOiaMuHylo ¢(opmy Ileproanuyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3iuyaTh MOHATUS «rJlaBHasg mnonarpynna (A-rpymma)» u «mnobounas mnoarpymmna (b-
IPYIINA)», «Majible IEPUOBI» U «OOJbIINE TIEPHOIBIY;

COOTHOCHTH 0003HaueHUsI, KOTOpPBIE UMErOTCs B Tabnmie «[lepronnyeckas cucteMa XMMHUYECKIX
anemeHToB J[. V. MeHneneeBa», C YHMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI AaTOMOB XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsAl sAapa, 0oOIee YHMCIO SJEKTPOHOB U paclpeelieHHe WX MO DJIEKTPOHHBIM
CJIOSIM);

OOBSCHATH CBSI3b MOJIOKEHUS 31eMeHTa B [leproanueckoil cucreme ¢ pacpeielIeHueM JIEKTPOHOB
10 YHEPreTUUYECKUM YPOBHSM, ITOJAYPOBHIM U OPOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

KI1accUu(UIIMPOBATh XUMHUYECKHE PJIEMEHTHI, HEOPTaHWMYECKHE BEIECTBA, XHMUIECKHE Peakinu (110
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEINIOBOMY AP PEKTY);

XapaKTepu30BaTh (OMUCHIBATh) (U3NYECKHE M XHUMHUYECKHE CBOWCTBA MPOCTBIX W CIIOKHBIX
BEIIECTB: KHCIOpOJa, BOJOPOJa, BOJBI, OOIIMEe XUMUYECKHE CBOMCTBA OKCHUJOB, KHCIIOT, OCHOBaHUH U
COJIeH, TEHETHYECKYI0 CBS3b MEXIy HHMH, IOATBEPXKAas TpPUMEpaMH MOJEKYISPHBIX YpaBHEHHMA
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;



OIMUCBIBATHL POJIb KHUCJIOPOJa, BOAOPOJa U BOABI B MPUPOJHBIX MPOLECCAX, B JXUBLIX OpraHHU3Max,
UX IPUMEHEHHUE B PA3IMYHBIX OTPACISAX MPOMBIIIIEHHOCTH, BO3MOKHOE HCIOIb30BaHUE B COBPEMEHHBIX
TCXHOJIOTUAX,

OOBSICHATH M MPOTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX COCTaBa U CTPOCHHS,
BO3MOXHOCTH IIPOTCKAHUSA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHLBIX YCIIOBHUAX;

BBIUUCIISATH OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MOJISIPHYIO Maccy
CMECH, MOJIbHYIO JOJII0 XUMHUYECKOTO 3JIE€MEHTa B COSAMHEHUH, MACCOBYIO JIOJII0 XUMHUYECKOTO JIEMEHTA
no ¢opMmylie COeAMHEHUS, HAXOJIUThH MPOCTEHIIyI0 (OpMYTy BEIIeCTBa MO MAacCOBBIM WM MOJBHBIM
JIOJISIM DJIEMEHTOB, MAacCOBYIO JOJI0 BELIECTBA B PAcTBOPE, MOJSPHYIO KOHLIEHTPALMIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUSIM XUMUYECKOM peakinu;

IMPUMCHATH OCHOBHBLIC OIICpalluu MBICIIUTEIbHOMN ACATCIIBHOCTH — aHAJIM3 WU CHUHTC3, CPABHCHUC,
000011IeHre, CUCTeMAaTU3allNI0, KJIaCCU(UKALINIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — JUIs
HU3YyUCHUA CBOMCTB BCIICCTB M XHUMHYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOAbI IMO3HAHUA —
HaOIo/IeHne, U3MEPEHHUEe, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBII M MBICICHHBIN) — ISl OCBOCHHS
y4eOHOTO COIepPIKaHus;

PacKpbIBaTh CYIIHOCTh MPOIIECCOB OKUCICHUSI M BOCCTAHOBIJICHHUS, COCTABIIATh YPAaBHEHHUS MPOCTHIX
OKHCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMK (METOAOM 3JIEKTPOHHOTO OanaHca);

yCTaHABIIUBAThH CBSI3M MEXKAY pealbHO HAOII0JaeMbIMU XMMHUYECKUMU SIBJICHUSIMH U MPOLIECCAMH,
MMPOUCXOAAIIMMU B MAaKpO- U MHUKPOMHPE, O6”I)$ICH$ITI) IMPUYIUHBL MHOFOO6pa3I/I$I BEUICCTB, COOTHOCUTH
XUMHUYECKHE 3HAHUS CO 3HAHUSIMH IPYTUX y4EOHBIX MMPEIMETOB;

coOmogaTh mpaBmiia 0O€30MacHOM pPadOThl B JIAOOPATOPHHM TPH HCIOIB30BAHUH XUMHUYECKOU
nocyzasl 1 000pyAOBaHUS, a TAKXKe MpaBuiia 0OpaIleHUs ¢ BEIECTBAMU B COOTBETCTBUU C HHCTPYKLUUAMU
BBITIOJIHEHUST JIAOOPATOPHBIX ONBITOB M TMPAKTHUYECKUX paboT MO TONXY4YEeHUI0 U COOMpPaHHIO
ra3oo0pa3HbIX BeHIecTB (BOJOpOAA U KHUCIOPOJAA), MPUTOTOBICHUIO PACTBOPOB C OIMpEAeNICHHOM
MacCOBOM J0JIEH PaCTBOPEHHOT'O BEIECTBA, PEIICHHUIO YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COCTUHEHUNY;

ACMOHCTpHUPOBATh BJIAJCHHUEC OCHOBaAMU XUMHUYECKOH rpaMOTHOCTH, BKJ'IIOLIaIOHIeI\/JI YMCHUA
0e3omacHOro oOpalleHHs C BEIIECTBAMHU, HUCHOJIb3YEMBIMU B TOBCEAHEBHOM JKM3HM, a TaKXKe 3HAHHE
TIPaBUJI TIOBEACHUS B IEJSIX COSPEKESHUS 3/I0POBbSI U OKPYXKAIOIIEH CpeIbl.

K xonmy oOyuenust ¢ 9 knacce y obOyuaromierocst OynyT cOpMHUpPOBAHBI CIEAYIOIIME MPEAMETHBIC
PE3yNbTaThl U3YYCHHS] XUMUU Ha YTIyOJIeHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUECKUX MOHSATHHA: XUMHUYECKUN 3JEMEHT, aToM, MOJIEKyJa,
WOH, KaTHOH, aHWOH, 3JEKTPOOTPHUIATEITHHOCTh, CTETIEHb OKHCIICHUS, XUMHUYECKasl PEaKIysi, TeTIOBOM
3¢ deKT peakiuu, MoJib, MOJISIPHBIN 00BEM, PacTBOP;

AJIEKTPOJHTHI, HEIIEKTPOIMTHI, DJIEKTPOJIUTHYECKAsT TUCCOIMALNsS, PEaKIMd HOHHOTO OOMeEHa,
THJIPOJIA3 COoJiel, oOpaTUMble U HEOOpaTHUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHCIIUTEIh, BOCCTAHOBUTEIh, OKUCIICHUE W BOCCTAHOBJICHUE, AJIEKTPOJIH3, AJIOTPOIHS, aM(pOTEPHOCTS,
XUMUYECKas CBs3b (KOBAIECHTHAsA, MOHHAsA, METaJUIMYECKas), MEXMOJEKYISIpHbIE B3aHMMOACHCTBUS
(BomopomHasi cBsi3b, CHIIbI BaH-nep-Baanbca), KOMIUIEKCHBIE COCAMHEHUS, KPUCTAIUTMYECKHE PEIIeTKH
(mpuMHTHBHAS KyOudeckas, 00bEMHO-LIEHTPUPOBaHHAs KyOUUeckasl, FpaHeIlIeHTPUPOBaHHAs KyOruecKas,
reKcaroHaJbHasl TUIOTHOYIIAaKOBAaHHAs), KOPPO3HS METAJUIOB, CIUIABBI; CKOPOCTh XUMHUYECKOW PEaKIIHH,
KaTaln3, XHUMHYECKOE pPAaBHOBECHE, OIIEMEHTHl XHMHUYECKOH TEpMOAMHAMUKM KaK OJHOH U3
TeopeTuueckux ocHOB xumuu; [T/1K;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKHX MOHATUH U MPUMEHSTH 3TU MOHATHUS NPU
OITMCaHWH BEIIECTB M WX MPEBpAIlCHHI;

UCMOJb30BAaTh XMMHUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHMS (OpPMYJ BELIECTB M YypaBHEHUH
XUMHYECKUX PEAKIINIL;



OMpENEATh BaJEHTHOCTh W CTENEHb OKHUCIEHUS XUMUYECKHX »JJIEMEHTOB B COCAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTD BELIECTB K OMPEEIEHHOMY KIIacCy COelIMHEHUH 1o Gopmynam,
BHUJIBI XMMUYECKON CBSI3M (KOBAJICHTHOM, MOHHOM, META/NIMYECKOW) B HEOPTaHMYECKUX COCAMHEHUSX,
3aps]] MOHA MO XUMHUYECKOH ¢opMmylne, XapakTep Cpelbl B BOJHBIX PAacTBOpax HEOPraHUYECKUX
COCJIMHEHUH, TUIT KPUCTAJUTMYECKOMN pelIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbicn Ilepuoanueckoro 3akona /. WM. MenneneeBa U JE€MOHCTPUPOBATH €ro
MMOHUMAaHHUE:

ONKCHIBATHh U XapakTepu3oBaTh TabmuuHyro (opmy Ilepumoguyeckoid cHUCTEMBl XUMHUYECKUX
3JIEMEHTOB: Pa3INYaTh MOHATUS «A-Tpynna» u «b-rpymnmnay, «Malbie Neproab» U «O0JbIINE TIEPUOIBDY;

OOBSICHATH CBSI3b MOJIOKEHUS AeMeHTa B [lepuoanueckoil cucreme ¢ pacipeieieHueM 3JIeKTPOHOB
10 SHEPTeTUYECKUM YPOBHSM, TIOTyPOBHSM M OPOUTAIISIM aTOMOB IEPBLIX YETHIPEX MEPHUOJIOB;

BBIICTISITh  OOIIME 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOICTB 3JEMEHTOB U HMX COEIUHEHHI
(KUCTTOTHO-OCHOBHBIX M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBONCTB OKCHUIOB W THUIPOKCHUIOB) B
npejenaax MajbIX EPUOI0B U TVIABHBIX MOATPYII C YU€TOM CTPOCHHUS UX aTOMOB;

pacKpbIBaTh CMBICII TEOPUH DJICKTPOJIUTHYECKOM OUCCOLMAIMHU, 3aKOHA ['ecca W ero cieacTBui,
3aKOHA JIEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH W3MEHEHHs] CKOPOCTH XHMHUYECKOM peaKIluH,
HaIPaBJICHUS CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT Pa3JINIHBIX (PAKTOPOB;

KJ1acCU(UIUPOBATH XUMUUECKUE AIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEAKIINH (I10
9HUCIly W COCTaBy Yy4YacTBYIOIIUX B PEAKIMU BEHICCTB, MO TEIUIOBOMY 3(h(dekTy, mo arperaTHoMy
COCTOSIHUIO PEareHToB, [0 U3MEHEHHIO CTENeHEH OKUCICHHSI XMMHUECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH,
M0 YYaCTHUIO KaTaln3aTopa);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB pPAa3jIMYHBIX KIACCOB
HEOPraHUYeCKUX COCAMHEHHH, TMOJTBEPKAasi 9TO ONHMCAHHE MPUMEpPAMU MOJICKYJSPHBIX W HOHHBIX
ypaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUi;

COCTABJISITHh YPABHEHHS: AJICKTPOJUTUUYECKON AUCCOLMAIIMKM KUCTIOT, IIEJI0UYEH U COJICH; MOJHBIC U
COKpAIlleHHbIE YpaBHEHHUS peaklUii HMOHHOTO OOMEHa; peakiui, MOATBEPKAAIIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEX]y BEIIECTBAMHU PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh MPOLIECCOB TMAPOJIN3a COJIEW MOCPEICTBOM COCTaBIEHUSI KPATKMX MOHHBIX
U  MOJEKYJSIPHBIX YpaBHEHUW peakluii, CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUMA
MOCPEACTBOM COCTaBIIEHUS DIIEKTPOHHOTO OallaHCa dTUX PeaKInit;

MPEACKa3bIBaTh XapaKTep CPEIbl B BOJAHBIX PACTBOPAX COJIEH;

XapaKkTepu3oBaTh (OMUCHIBaTh) (PUINYECKHE W XUMHUYECKHE CBOICTBA TPOCTHIX BEIIECTB
(kucnmopon, 030H, rpadur, anmas, KpeMHUi, 6op, a3ot, pocdop, cepa, XJop, HATPUH, KA, MarHUH,
KalbIIUH, aTIOMUHHM, jKeJe30, Mellb, IIMHK, cepedpo) U 0O0pa30BaHHBIX MMH CIIOKHBIX BEIIECTB, B TOM
YHCJIe WX BOJHBIX PAacCTBOPOB (aMMHaK, XJOPOBOJIOPOA, cepoBoiopon, okcumsl yriaepoma (I, 1V),
kpemuus (1V), azora (I, I, 111, 1V, V) u docdopa (l11, V), cepsr (IV, VI), ceprucras, cepnas, a3oTHas,
dbochopHas, yroiapHas, KpEeMHHEBas KHUCJIOTHI, OKCHIbI M THApOKcUabl MetamioB |A—-IIA-rpymm,
amomunus, meau (1), munka, xenesa (11 u 111));

MOSICHATh  COCTaB, OTJEIbHBIE CIOCOOBI TIONYYEHHS ¥  CBOWCTBA CJIOKHBIX  BEIIECTB
(xKucnopoacoaepKaIue KUCIOThl XJI0pa, a30TUCTast, OOpHas, YKCYCHAst KUCIOTHI U X COJIH, TAJIOT€HU/IBI
kpemuus (1IV) u pocdopa (11l u V), okeun u rugpokcun xpoma (I1), nepmanranar xanus;

OIMHCHIBAThH POJIb BAKHEHIINX M3y4aeMBIX BEIIECTB B MPUPOJHBIX MPOIIECCaX, BIUSHUE HA KUBBIC
OpraHU3Mbl, TPUMEHEHHE B PA3TUYHBIX OTPACIAX OKOHOMHUKH, HCIIOJB30BAHUE [IJISI CO3JaHUS
COBPEMEHHBIX MaTE€pPUAIOB U TEXHOJIOTHl;

MPOBOJUTh  PEAKIMH, TMOATBEPKIAIOIINE KA4YeCTBEHHBIM COCTaB  PAa3UYHBIX  BEIIECTB,
pacro3HaBaTh OMBITHBIM MTyTEM COJEpIKaIINecs B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OPOMUI-, HOTU-,
cynbdat-, pocdar-, kKapboHAT-, CHIMKAT-, CYIb(UT-, CyIb(UI-, HUTpAT- © HUTPUT-UOHBI, TUIPOKCUI-
HMOHBI, KATHOHBI aMMOHUS, MarHUs, KaJbIUs, aJIOMUAHHUS, )Kene3a (2+) u xkxenesa (3+), menu (2+), IMHKA;

OOBSCHSITh U MPOTHO3UPOBATH CBOMCTBA BAXKHEHIIMX M3YYa€MBIX BEIIECTB B 3aBUCUMOCTH OT WX
COCTaBa U CTPOEHUS, MPUMEHEHHUE BEIIECTB B 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTb IMPOTEKaHUS



XMMHUYECKHX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX Ha OCHOBE PACCMOTPEHHBIX JIEMEHTOB XUMHYECKOM
KWHETUKU M TEPMOANHAMUKY;

BBIYHCIISATh OTHOCHTEIIBHYIO MOJICKY/SIPHYIO M MOJSIDHYIO MAacChl BELIECTB, MAacCCOBYIO JIOJIO
XMMHYECKOTO 3JeMEHTa MO0 (OpMyJie COCIHMHEHHs, MacCOBYIO JOJIO BEUIECTBA B PACTBOPE, MOJBHYIO
JOTI0 XMMHYECKOTO 3JIeMEHTa B COEJAMHEHUH, MOJSIPHYIO KOHIIGHTPAIlMIO BELIeCTBA B PacTBOPE,
HAXOJHTh MPOCTEHIIYyI0 (popMyiTy BelIecTBa 1o MacCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, IIPOBOANTH
pacyeTsl 10 YpaBHEHUSM XHMHUYCCKHX PEaKIHi C y4eTOM HEJOCTaTKa OJHOI0 W3 pPEearcHTOB,
MPaKTHYECKOTO BBIXOJIa IPOIYKTa, 3HAYECHUS TEIIIOBOTO 3 eKTa peaKkinu, OnpeaesiTh COCTaB CMeceii;

coOmonaTh mpaBwiia Oe30MacHOi paboThl B JIAOOPATOPHHM TPU HCIOJIB30BAHUU XHMHUYECKOH
nocyzbl 1 000pyJOBaHHS, a TAKXKe MTPaBUIIa OOPAIIEHHs C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIUSMH
BBITIOJIHEHUST JIAOOPATOPHBIX ONBITOB M TMPAKTHUYECKUX paboT MO TONXY4EeHHI0 U COOMpaHHIO
razoo0pa3HbIX BENIECTB (aMMHAKa W YIJIIEKHCIOTO Ta3a) M PEUICHUIO SKCHEPHUMEHTAJIBHBIX 3a/ad I10
TEMaM Kypca, MPEJCTaBIATh Pe3yJbTaThl SKCICPUMEHTa B (JOPME BBIBOJIOB, JOKA3aTEIbCTB, IPaHKOB,
TaOJIMIl ¥ BBISABIIATH AMITUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTCIBHON JCATCIBHOCTH (AaHAIM3 M CHHTE3, CpPaBHCHUE,
00001IeHNe, CUCTEMAaTHU3alMIo0, BBISBICHHE NMPUYMHHO-CICICTBEHHBIX CBS3€i) MPHU HM3YYCHHUU CBOMCTB
BEILECTB M XMMUYECKUX PEaKIMii, BIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIAMH TI03HAHHUs (HAOJIOICHHE,
U3MEpEeHHE, MOJICITUPOBAHNUE, IKCIIEPUMEHT (PEabHbI U MBICIICHHBIH);

NPUMEHATH TpaBUiia 0E301acHOr0 OOpAIIeHUs C BEIIECTBAMH, MCIIOJIb3YEMbIMU B MOBCEAHEBHON
KM3HHU, TIPaBWJIa TOBEACHHUS B LEIAX COEPEXKEHHUS 310pOBbS M OKPYKAIOMICH NPHPOJHON Cpempl,
MOHUMATh Bpe]| (OMAaCHOCTh) BO3JICHCTBHUS HA YKMBBIC OPraHU3MBbI OIPECICHHBIX BEIECTB, MOSCHATh HA
npuMepax crocoObl YMEHBLICHUS W TPENOTBPALICHUS HMX BPETHOTO BO3ACHCTBHUS, 3HAYEHHE JKUPOB,
0€JIKOB, YTJIEBOIOB JUIsl OPTaHU3Ma YEJIOBEKa;

UCIIOJIB30BAaTh IIOJIydCHHBIC TIPEJCTaBICHUS O cdepax NpodecCHOHATbHON IeATeNbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK OCHOBY JJIsl TPO(ECCHOHAIBLHON OPHEHTAIUN
U JUT OCO3HAHHOTO BHIOOpA XUMHH KaK MPO(UIEHOTO TPeIMeTa MPH MPOIODKEHHH 00y4YeHUs Ha YPOBHE
cpenHero o0miero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOH NPOEKTHO-MCCIICAOBATEIbCKOW JIESTEIBHOCTH XHMHUYECKOH U
XHMHUKO-IKOJIOTUYECKOW HAIPABICHHOCTH, MPUOOPECTH OMBIT MPOBEICHUS YUeOHBIX HCCICIOBaHHMHA B
YCIIOBHUSIX 0Opa3oBaTENbHBIX OpraHU3aluii, a TaKkKe OpraHu3aluuii (IEHTPOB) IOMOJHUTEIHHOTO
0o0pa3oBaHMs JIETEH.
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