MUWHHUCTEPCTBO MPOCBEIEHUA POCCUMACKOM
®EJIEPAIIIN
MunucreperBo oopa3oBanusi 1 Hayku Huskeropoackoii ods1actu
I[eﬂapTaMeHT Oﬁpa3OBaHI/Iﬂ AIMMHUCTPAINUH TOpoaa Hwuxuero
Hosropoaa

MBOY "llIkoJa Ne134"

[Ipunoxenue Nel K OCHOBHOM
MoanvcaHo LuMdpPOBOI NOANUCHIO: o0pa3oBaTesIbHOM TPOrpaMMe OCHOBHOTO
MorocsH AHacTacus AnekceesHa obmero obpazosanus MBOY  «lllkona
Nata: 2023.09.26 10:44:51 +04'00' Nel34»,  yTBEpWCHHOH  NpuKasoM

nupexropa ot 29.08.2023 Nel73-O

PABOYAS IPOTPAMMA
(ID 1373556)

yueOHoro npeamera « XuMus. Yrjay0JeHHbI YPOBEHb)

U1 oOygarommuxcst 8 — 9 kjmaccoB

Huxnnii Horopoa, 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XUMHUM OCHOBHOrO 00IIero oOpas3oBaHus (yriyOJIEHHBIM
YpOBEHb) COCTaBJI€HA HA OCHOBE TPeOOBAaHUU K pe3yibTaTaM OCBOCHUSI OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, IPEICTaBICHHbBIX
B ®I'OC OOO, ¢ yuyeroM (enepanpHOil paboueil MporpaMMbl BOCIHTAHUS U C
y4eToM 0CcOOBIX 00pazoBaTeNbHbIX MOTpeOHOCTEN oOyuaromuxcs ¢ OB3.

[IporpaMma mo XuMuU pa3paboTaHa C II€NIbI0 OKa3aHUS METOAUYECKON
MOMOIIHM YYUTEIIO B CO3/IaHUU paboueil MpOorpaMMBbI IO y4eOHOMY TIPEIMETY.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LESAX, OOLIEH cTpaTeruu
oOy4eHHsl, BOCHUTAaHUS W Pa3BUTHS OOYYAOMIMXCSA CPEACTBAMH YYEOHOIO
mpenMeTa, orpenesseT 00s3aTeabHoe MPEIMETHOE COACPKAHHE, €0 CTPYKTYPY IO
pazzgenaM M TeMaM, pacOpeiesieHue 1o KjlaccaM, pPEKOMEHAYEMYIO
[OCJIEI0BATENbHOCTh  M3YYEHHS] XUMHM C  Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcsi. B mporpamMme 1O XUMUM  YYUTHIBAIOTCA
BO3MOKHOCTH Y4YEOHOIO IMpeAMETa B peaju3aluu TpeOOBaHUM K IIAHUPYEMBbIM
JUYHOCTHBIM, METANpeIMETHbIM U MPEAMETHBIM pe3yjbTaTaM OOyuYeHUs U B
(GopMUPOBAaHNN OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
00yy4aromerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

WN3yyeHne XMMHHM Ha YpPOBHE OCHOBHOTO 0oOIIEro  0Opa3oBaHUs
OPUEHTUPOBAHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY, HEOOXOAUMYIO JIJIsi BEIPAOOTKH
MHUPOBO33PEHYECKUX OPHUEHTHPOB, PA3BUTHS MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH H
MHTEpECOB OOydYaroIIMXCs, Ha MPOJOHDKEHHE OOy4YeHUs Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHusl.

3HaHWE XUMHH CIYy>)KAT OCHOBOH miig (opMHpOBaHUS MHUPOBO33PEHUS
oOyuJarolerocsi, €ro NpejaCTaBICHU O MaTepUalbHOM EIUHCTBE MHpPA, BAKHYIO
poJIb UrparoT GopMUPYEMbIe XUMUEN MPEACTABICHUS O MPEBPALLECHUSIX SHEPTUU U
BEIIECTB B MpPHUPOJE, O TMYTAX peleHHUs TI00aIbHBIX MPOOJIEeM YCTOWYHBOTO
pPa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, JIHEPTETHUYECKOM, MPOAOBOJIBCTBEHHON
po06ieM, MpoOIEMbI IKOJIOTHYECKOM 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH  JJIsT  CaMOpa3BUTHS U
dopMupoBaHus  KyJIbTYpPhl  JUYHOCTH  OOywaroumxcs, HUX o0meid u
(YHKIIMOHAJIBHONM T'PAaMOTHOCTH; BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBILUICHUS U
TBOPUECKUX CIOCOOHOCTEH OOydYaronIMXcCsl, HABBIKOB HX CaMOCTOATEIbHOU
yu4eOHOU MEATEeTbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIIEIOBATENLCKUX YMEHUH,



HEOOXOJMMBIX KaK B TIIOBCEIHEBHOW J>KM3HH, TaK U B NpodeccCHoHATHLHOU
e TEIbHOCTH,

3HAKOMHUT CO CHEeIU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJblBAET OCHOBBI
MPEJCTABICHUIN O €IMHCTBE MPUPOBI U YEIOBEKA, SBJISIETCS KIIFOYEBBIM HTANlOM B
dbopmupoBaHUT €CTEeCTBEHHO-HAYyUYHOU rpaMOTHOCTH 00yJaroImxcs;
Croco0CcTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIaJl B AKOJIOTUUYECKOE
oOpa3zoBaHHe 00yJaIOIIUXCSI.

JlaHHbIe HampaBjeHUS B OOYUYCHMH XUMHU OOECIECUMBAIOTCS CIEHM(PUKOM
COJICp)KaHMS TIpeAMEeTa, KOTOPBIM SBISETCS IEJarorMuecKd aaarTUPOBAHHBIM
OTPAXKEHUEM OMPEACIICHHOTO 3Tana pa3BUTUSI XUMUH.

Yriny6n€HHbI Kype XUMHUHM OCHOBHOTO 00I11Iero oOpa3oBaHUs OPUESHTHUPOBAH
Ha OCBOCHHE OOYYArONTUMHKCS CUCTEMBI IMEPBOHAYAIBHBIX MOHATUA XWMHH, OCHOB
HEOPraHMYECKOW XMMHUHU, OCHOBOIMOJIAralolnX MPEACTaBICHUM OOIIeH XUMHUHU U
OT/ICJIbHBIX 3HAYMMBIX MOHATUI OPraHUuYeCKOU XUMHUH.

CrpykTypa cojepKaHus IporpaMMbl MO0 XHMHH C(OpPMHUpOBAHA Ha OCHOBE
CHUCTEMHOro mnojxojia Kk €€ m3ydeHuto. CojaepkaHHE CKIIQJIBIBACTCS U3 CHUCTEMBI
MOHATUN 0 XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHSATHN 0 XMMUYECKOM
peakiuu. O0e 3TH CHUCTEMBl OPTaHM30BaHBI IO TMPUHIMIYY TOCJIEIOBATEIBHOTO
pa3BUTHS 3HAHUK HA OCHOBE TEOPETHMYECKUX IPEJCTABICHUI Pa3sHOIO YpPOBHS:
ATOMHO-MOJICKYJISIPHOM ~ TEOpUM  KaK  OCHOBBI ~ BCErO  €CTECTBO3HAHUS,
[Tepuonnueckoro 3akona J[.MI. MeHneneeBa Kak OCHOBHOIO 3aKOHA XUMHH;
Y4CHUSI O CTPOCHHM aToMa ¢ XHMHYECKOW CBS3W; TMPEJACTAaBICHUN 00
AJIEKTPOJIMTUYECKOMN JUCCOLMAIIMU BEILIECTB B pACTBOPAX; O XUMUUYECKON KUHETHUKE
Y TEPMOJUHAMUKE.

B ocHOBy TeopeTHUYECKHMX 3HAHWUW IMOJOKEHbl AMIMPUYECKH TMOJYYECHHBIC
dakTel. TeopeTnueckue 3HAHUS Pa3BUBAIOTCS MOCIIEIOBATEIIHFHO OT OJTHOTO YPOBHS
K JpyroMy # 00€CHeYMBaIOT OOyYaroUIMMCS BO3MOXHOCTh OOBACHITH W
MPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M OOJACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHMe  cofepkKaHUS  MPOTPaMMbl IO  XUMHH  TNPOUCXOAUT €
UCIIOJIb30BaHUEM 3HAHUW W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpYXKaromuii Mup, Ouonorus, (pusmka, mMaTeMaTuka, reorpadus, TEXHOJOTHS,
HCTOpUSL.

[Iporpamma OCHOBHOrO o0OmIEro 0O0pa3oBaHus MO XUMHUHU (YTIyOJIEHHBIN
YpOBEHb) OPHEHTHUPOBAHA Ha CcoXpaHeHHWe (yHIAMEHTAIBHOTO XapakTepa
oOpa3zoBanusi, cruenupuKu y4eOHOro TpeaMeTa W O0O0ecleYeHHue YCIEITHOTO
oOyueHUsI Ha CJeAylIIeM YpoBHE oOpa3oBaHus. B mporpamme 10 XUMHH



pean3yeTcsi pa3BUBAIOLIAs U MPAaKTHUECKas HAIPaBJICHHOCTh OOYYEHHs] XHWMUH,
mudpdepennuanus  oOydeHus,  BKIOYAlOUias  NPOPHIBHYIO  TOJATOTOBKY
oOydaronmuxcsi M TMOCHEAYIOIIee CaMOOIpenesieHne B BBIOOpE HANpaBlICHUS
00yueHus B TPOPUILHBIX KIaccax.

Yrny0néHHoe UM3ydYeHHE XUMHUU  CIOCOOCTBYET peaju3aluu  3ajad
npodeccroHanbHON OPUEHTAIIMK U HAIIPABJICHO HA MPEOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0Oy4YaroleMycsi MpOSIBUTh CBOM HWHTEIIEKTYaJbHbIE M TBOPYECKUE
CIIOCOOHOCTH TIpM  M3yYEHWH Yy4eOHOro TMpeaMeTa, HeOoOXOAWMBbIC IS
MPOIOJIKEHUS 00pa30BaHUs U JajdbHEUIIeH TPYA0BOM I€SITETLHOCTH.

[Iporpamma 1o xumuu (YrIyOJIE€HHBIM ypOBEHb) TMpeJHA3HAuY€HA IS
MCIIOJIb30BaHUsI B 00pa30BaTENbHBIX OPraHU3aUaX, PEATU3YIOUINX MPOrPaMMBI
muddepenmpoBaHHoro (yriayOa€HHOro, MPOPUIBLHOIO) H3YYEHHUS OTIEIbHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O OOLIETO 00pa30BaHUS.

OOpa3oBarenbHble (PYHKIMHM XUMUHU, U3y4aeMON Ha yriyOJI€HHOM YpPOBHE,
peanusyroTcs B npoiecce (GopMUpPOBaHUS 3HAHUNW OCHOB XMMUYECKOM HAayKH Kak
00JacTl COBPEMEHHOTO E€CTECTBO3HAHMS, O0JACTH MPAKTUYECKON IesATENbHOCTU
YeJloBeKa W OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro
MpeMETa COCTOUT B (POPMHUPOBAHUN CHCTEMbI XUMUYECKHX 3HAHUN — BAXKHEUILINX
(hakTOB, MOHATUI, 3AKOHOB M TEOPETUUECKUX MOJOKEHHUM, TOCTYITHBIX 0000IEHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKH, B NPHUOOILIEHUH K HAyYHBIM
METOJaM TIO3HAaHUS IPU HW3YYEHUM BEIIECTB M XHMHYECKHX PpEaKIMil,
(OopMHpPOBaHMYU W PA3BUTHUH MMO3HABATENIBHBIX YMEHHUI U CITIOCOOOB AESATENBHOCTU U
UX TPUMEHEHHH B Yy4yeOHO-TIO3HABAaTEIbHOM U y4yeOHO-HCCIIEN0BATENbCKON
JEsITeIbHOCTH, OCBOCHHM NpaBUJl 0O€30MacHOro OOpalleHHs C BELIEeCTBaMU B
IIOBCEHEBHOM KU3HU.

Lenu n3yyeHusi XMMUU OTPAKAIOT HAMIPaBIEHHOCTh OOYyUYEHHUs HA Pa3BUTHE U
camMOpa3BUTHE JIMYHOCTH, GOPMUPOBAHUE €€ UHTEIIEKTA U OOIIEH KyIbTYpBbI.

N3yueHne XMMUM HapaBJICHO HA JOCTHIKEHUE CIEAYIOINX LEJICH:

(GopMHpOBaHME MHTEIJIEKTYaJlbHO pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY IMPUHSATUIO pPELIECHUM,
CIIOCOOHOM  afganTUpOBaThCsl K OBICTPO MEHSIOLIUMMCS  YCIIOBUSIM  JKU3HU;
(dbopMHpOBaHHE CUCTEMBl XMMHUYECKMX 3HAHUW KaKk KOMIIOHEHTa €CTECTBEHHO-
HAyYHOM KapTHHbl MHpA, KAaK OCHOBBI Il TOHUMAHMS XUMHUYECKOH CTOPOHBI
ABJICHUN  OKPYXKAIOLIETO MHpa, OCBOCHHE sI3bIKa HAyKd; MPHOOIIEHUE
oOydJaronmmxcsi K CaMOCTOSITCIBHOM TTO3HABATEIbHOW W HCCIEI0BATEIIbCKOM
NEeSATEIbHOCTH, K HAyYHbIM METOJaM IO03HaHMs, (HOPMUPOBAHHE MOTHBALUU U
pa3BUTHE CIOCOOHOCTEM K M3y4YeHHI0 XuMuH; (GopMHpoBaHue oOIIeH
(GYHKIIMOHATBHOU U €CTeCTBEHHO-HAYIHOU



IPaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSICHATH U OICHWBATH SIBJICHHUS
OKPYKAIOIIET0 MHpA, WCIONB3Yysl 3HAHWUS W OIBIT, MOJyYEHHBIE TPH H3yYCHUU
XUMUH, TPUMEHSATh HMX TPU PEIICHHWH NpoOJeM B TOBCEIHEBHOW >KU3HH M
TPYJI0BOU JIESATEIBHOCTH; Pa3BUTHE y OOYUaIOIIMXCSI HHTEpeca K U3yUYCHHUIO XUMHH
u chepaM ACATEIHHOCTH, CBS3aHHBIM C XUMHEH, MOTHBAIUSA K OCO3HAHHOMY
BBIOOPY  COOTBETCTBYIOMIETO MpodWiIs ¥ HANPABICHHOCTH JaJTbHEHIIETO
0o0y4yeHHUs; OCO3HAaHME IIEHHOCTH XUMHUYECKHMX 3HAHUW B KHU3HU 4YEJIOBEKa,
MOBBIIIICHUE  YPOBHS  DKOJOTHYECKOM  KYJbTYpPhl, HENpUITHE JICHCTBUH,
NPUHOCSIINX BpPEJl OKpYXKaIolleH cpeAe W 370pPOBBIO JIIOJEH; MPHOOpeTeHUe
OoOyJaronMMUCs OIbITa CAaMOITO3HAHUS, KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITETEHITNH ), HEOOXOIUMBIX JIJIS PA3JIMYHBIX BUJIOB JEATCIBHOCTH.

Ha yrny6nénnoe uzyuenue yueOHOro npeamera « XumMus» oTBoautcs mo 136
yacoB B 8 m 9 kitaccax (4 yaca B HEIENIO), TO €CTh 2 4Yaca B HEACIIO 3a CUET
oossarenpHorr 4vacth OOII OOO m 2 yaca 3a cuér yactu OOII OOO,
dbopmupyemMoil ydyacTHUKaMH 00pa3oBaTENIbHBIX OTHOIIEHU. Becero 272 waca 3a
IBa rojaa oOyueHus.



COILEPKXAHUE OBYUYEHUSA

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

XuMHsI — BaKkHasg 00JIaCTb €CTECTBO3HAHUS M MPAKTUYECKON N1eATeIbHOCTH
yenoBeka. lIpenmer xumuun. Ponbs xumun B ku3HU uyenoBeka. KpaTtkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHMS M PA3BUTHSI XUMHUU. XUMUS B cUCTeMe HayK. Tena u
BellecTBa. PU3NUECKHE U XUMHUYECKHE CBOMCTBA BEIIECTB. ATpEraTHbIE COCTOSHUS
BellecTB. [IoHsATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJaxX IIO3HAHUS B
€CTECTBEHHbIX Haykax. [IpeacraBieHus 0 HAyYHOM MO3HAHWU HA OSMIIMPUYECKOM
yYpOBHE: HaOJIIOJEHUE, U3MEPEHUE, PKCIIEPUMEHT, MOJCIMPOBAHUE, BBIYUCIICHUE.
[IpencraBiieHuss 0 HAy4YHOM [MO3HAHUU HA TEOPETUYECKOM YPOBHE:

Hay4dHbl€ (DaKThl, IpOOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

A3pIk XuMuH. VICTOYHUKH XUMHYECKOH HH(pOpMaIHu.

[Tonsatue o Metogax pabOThl C XUMHUYECKUMU BellecTBaMu. O0opyaoBaHue
IIKOJIbHOM XuMHUYeckor sabopatopun. IlpaBuia Oe3omacHoro oOpamieHus ¢
BEIIECTBAMU U JaOOPaTOPHBIM 000PYI0BAHHEM.

Huctele BemecTtBa U cMmecu. IIpupoaHbeie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, IPUPOJHBIE BOABI, TOPHBIC TOPObI U1 MUHEpasbl. [[IOHSITHE O TOMOTEHHBIX
Y TeTEepPOreHHbIX cMecsix. CriocoObl pa3aeneHus cmeceid. OuncTKa BEIeCTB.

BemecTtBa m xumuyeckue peakuud. ATOMBI U MOJEKYJbl. XHUMUYECKHE
3neMeHThl. CUMBOJIBI XMMUYECKHUX 3JIEMEHTOB. [IpOCThIE M CIOXKHBIE BEHIECTBA.
Metamnsl u HeMeTaulbl. BemectBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO
CTPOEHHUS.

Xumudeckas popmyia. BaaeHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OmnpeneeHne BAJICHTHOCTH SJIEMEHTOB 10
dbopMmynam OWHApHBIX COEOUHEHUHW U cocTaBieHHe (opmMynl OUHAPHBIX
COCAMHEHU 10 BAJCHTHOCTH »3JeMEHTOB. (OTHOCUTENbHAs aTOMHas Macca.
OTtHOcuTENbHAsT MOJICKYJIsIpHAst Macca. MaccoBasi JOJIsi XUMHUYECKOTO 3JIEMEHTA B
coenuHennu. Haxoxnenue npocreiieil (opMysbl BEIIECTBA 10 MaCCOBBIM JOJISIM
3JIEMEHTOB.

KonnuectBo BemecTBa. Monbs. MousipHass macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuersl mo dopmynam
XMMHUYECKUX COEIUHEHUU. MonsipHas Macca cMecu BemecTtB. MoJbpHas 0Js
XUMUYECKOTO dJieMEHTa B coeAuHeHuH. Haxoxmenue mpocteiteit (hopmyssl
BEILIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.



®u3NYecKre U XUMUYECKHUE SIBJICHUS. XUMUYECKasi PEakiUsl U €€ MPU3HAKH.
VYcnoBus MpoTEeKaHUsT XUMHUUECKUX Peakivil. 3aKOH COXPAaHEHHSI MacChl BEIIECTB.
ATOMHO-MOJEKYIsipHas Teopus. Kuszup u nearenbHocts M.B. JIomoHOocOBa.
Xumuyeckue ypaBHeHUS. TUIBI XUMUYECKUX peaKuil (COeAMHEHUS, Pa3I0KECHUS,
3aMenieHusi, 0OMeHa). PacueTsl o0 XMMUYECKUM YPaBHEHUSIM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEUIECTB M SBJICHHUM. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBwiamMu pabOTel B Ja0OpaTOpUd MU TPHUEMaAMH
oOpaiieHust ¢ J1abopaTopHbIM  OOOpyAoBaHueM. M3ydyeHue u  omnucaHue
¢u3nueckux CBOWCTB O0Opa3IlOB HEOPTaHMYECKHX BEIIECTB — METALIOB H
HeMeTauioB. HaOmonenue ¢usndeckux (TUIaBIeHHE BOCKa, TasHUE JIbJa,
pacThpaHue caxapa B CTYINKE, KUIEHUE U KOHACHCALMS BOAbI) U XUMHUYECKUX
(ropeHue cBeud, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE COJbl WIH
Mela C COJSHOM KucinoTou) siBneHud. O3HaKOMIJIEHHE C OO0pas3laMy BeIleCTB
konudectBoM 1 wmonbs. HaOmionenue u  onucaHue TPU3HAKOB TMPOTEKAHUSA
XUMUYECKUX peakiuil (pa3ioKeHHe caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIIOTHI C
XJIOpUJOM Oapusi, ToJydeHHe U pasiaoxkenue rtuapokcuma meau (1) mpu
HarpeBaHUM, B3aUMOJICUCTBUE Xkeje3a ¢ pacTtBopoMm coiu Mmeau (Il). M3ydenume
CIocOOOB  pazfieleHusi cMeceid (C TMOMOIIbIO MarHuTa, (UIBTPOBAHUE,
BbIITApUBAHUE, TUCTUILIALNS, XpoMaTorpadusi), IPOBEACHNE OUYUCTKU MOBAPEHHOM
conu. HabnrogeHue u onmucaHue OIBITOB, WUIIOCTPUPYIOIIUX 3aKOH COXPaHECHUS
MAaccCBhl.

Ba:xHeiiue npeacTaBUuTe I HEOPrAaHUYECKHX BELECTB

[IpencraBienns o razax. Bo3gyx — cmech ra3zoB. CoctaB BO3ayxa. 3aKoH
ABorazipo. MossapHbiii  00b€M Ta30B. OTHOCUTENbHAs TUIOTHOCTh Ta30B.
OrnpeneneHrne OTHOCUTEIIBHOM MOJICKYJISIPHOM MacChl Ta3000pa3HOTO BEIIECTBA 11O
M3BECTHOW OTHOCHUTENHHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B TpU
XUMUYECKUX PEAKIHUSX.

Kucnmopon — snemMeHT m mpoctoe BemecTBo. HaxoxaeHue kuciopona B
npupojie, pU3nUecKre 1 XUMUYECKUE CBOWCTBA (peaklUy TOPEHUS U OKUCIICHUS).
ITponecchl okuciienust B xkuBoM mpupone. Oxcuabl. IIprmeneHue kuciaopopa.
CniocoObl MoayyeHus: KUCIopoaa B JIabopaTopuu U NMpombilieHHOCTH. [loHaTHe o
karasm3arope. KpyroBopor kucimopoga B mnpupoae. O30H — aUIOTpONHAs
Moaudukanus kuciopoga. O30HOBBIM CIOW, €ro 3HaYeHWe ISl SKHUBBIX
opranusMoB. Paspyiienue 030H0BOTO CI10sl.

TernoBoit 3hdekT XUMHUUECKOW peakln, TEePMOXMMHYECKHE YpPaBHEHHMS,
9K30- U JHAOTEpMHUUYECKHE peakunu. Tormso. Mcnosb3oBaHue yriss U METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstie o mapHukoBoM 3pdexre.



Bomopon — nsnemeHT M mnpoctroe BemiecTBo. Haxoxaenwe Boaopona B
npupone, (uU3MUECKHe U XUMHYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI
nonyyeHus. [loHsTue o kucinorax u consx. Mcnosib3oBaHre BOJIOPOAA B KAYECTBE
TOILINBA.

Bopma. ®usnueckne cpoiictBa BOoAbl. Boja kak pactBopurenb. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEUIECTB B BOJIE.
®dakTopbl, BIMSIOUME HAa PACTBOPUMOCTH TBEPJBIX M Ta3000pa3HBIX BEIIECTB.
CrocoObl BhIpaXKEHUS! KOHLIEHTPALUA PacCTBOPOB: MACCOBAsl JOJS PACTBOPEHHOIO
BEILIECTBA, MOJISIpHAsl KOHIEHTpauus. Poib pacTBOpoB B MPUPOAE U B JKU3HU
YeJI0BEKA.

Xumuueckue cBodctBa BoAbl. [lonstue 00 ocHoBanusix. Ilonsitue 00
uHauKaropax. KpyroBopoT BOJbI B MNpUPOAE. 3arpA3HEHUE MPUPOJHBIX BOJ.
OxpaHa ¥ OYHCTKA NPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxcuabl. Knaccudukams
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHbIE, amM(OTEepHbIE) U
HecoseoOpasyromue. MexayHapoaHass HOMEHKJIATypa OKCHIOB. TpHUBHaJIbHBIE
Ha3BaHUs OKCHIOB. OU3MYECKHUE U XapaKTEPHbIE XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3aMMOJENCTBHE C BOJOW, C KHCIOTAMU U OCHOBAHUAMHM, C JPYTUMHU OKCUAAMU).
[Tony4deHue OKCHIIOB.

[ToHsTHE O TUIPOKCHUIAX — OCHOBAHUSX M KHCJIOPOJACOJECPKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanuss kucior. MexayHapoaHass HOMEHKJIATypa W
TPpUBHAJIbHBbIE HAa3BaHUsI KUCIOT. PU3MYECKHE M XMUMHUYECKHE CBONCTBA KHUCIOT
(B3auMoOAENCTBHE C METAJJIAMH, C OKCHUJIAaMU METAJUIOB, OCHOBAHUSIMU U COJISIMU).
Psan axtuBHoctn MmetamoB H.H. bekeroBa. Ilomyuenuwe kucimor. Kwucnorsl B
MPUPOJIe, MPUMEHEHNE BAXKHEHIIINX KUCTIOT.

OcHnoBanusa. Krnaccudukaruss OCHOBaHWN: TIENOYM W HEPACTBOPUMBIC
ocHOBaHus. MexyHapoaHasi HOMEHKJIaTypa OCHOBaHUM. TpuBUaJIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOJCHCTBUE C KHUCIOTHBIMU OKCHJIAMH,
KUCIIOTaMU U COJISIMH) M CIOCOOBI mojyueHus. HepacTBopumbie OCHOBaHMSI, MX
CBOMCTBA (B3aUMOJICHCTBHUE C KMCIOTaMH) M CITIOCOOBI MOJydeHUsI. AMGBOTEPHOCTD.
[Tonsitue 00 ampoTepHBIX TUAPOKCHAAX (Ha MpUMEpEe TUIPOKCHAOB LIMHKA H
QTIOMUHUS): XUMUUECKHE CBOMCTBA (B3aUMOJCHCTBHE C KUCIOTAMU U IIEJI0YAMH )
Y TIOJTyYEHHUE.

Conmu  (cpenHue, KHUCIbIE, OCHOBHBIC, JIBOMHBIC). MexayHapoHas
HOMEHKJIaTypa coyie. TpuBUaIbHbIE Ha3BaHud cosicd. DOU3NYECKUE U
XapakTepHbIE XMMHYECKHE CBOMCTBAa Ha mpumepe cpeanux coneil. [lomydenue
COJIEN.

['eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSAMHEHUM.



DKCNEpUMEHTAIIBHOE N3YUEHHUE BELIECTB U SIBJICHUI:

KOJIMYECTBEHHOE  OINPEICICHUE COACPKAHUA KHUCIOpOJa B  BO3IYXE;

[OJly4YeHUE, COOMpaHue, pacrHo3HAaBAaHUE M H3YYEHHE CBONCTB KHUCIOPOJA;

HA0JIIOJICHUE B3aUMOJIEUCTBHS BEIECTB C KUCIOPOAOM U YCIOBHU
BO3HMKHOBEHUS U MPEKPAICHUS TOPEHUS;

O3HaKOMJIEHHUE C 00pa3liaMy OKCUIOB U ONKMCAHUE X CBOMCTB;

MoJy4YeHue, coOMpaHue, pacClio3HaBaHUE U U3yUYEHUE CBOMCTB BOJIOPOIa
(ropeHue); B3aUMOJEHUCTBUE BOAOpPOAA C OKCHAOM

meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEM  pacTBOPEHMsI BEIIECTB C  Pa3IU4YHOU
PacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHON MacCOBOM J10JEH

PacTBOPEHHOIO
BEILIECTBA; IIPUTOTOBIICHUE  PACTBOPOB C  OMNPEICICHHOM  MOJISIPHOU

KOHIICHTpaLUEen
PacCTBOPEHHOI'0 BEIIECTBA; B3aMMOJACHCTBHE BOJABI C MeTaulaMu (HAaTpueM U

KaJlblIU€M);  OIpPEJCIICHHE PACTBOPOB KHUCIOT W IIEJI0Ye C MOMOUIBIO

WHJUKATOPOB; UCCJIeIOBAaHME OOpa3OB HEOPraHUYECKUX  BEIIECTB

pa3IMUHBIX KJIACCOB;  M3ydyeHue B3aumojaeiictBus oxcuma meau (1) c

pacTBOPOM CEPHOM KHUCIIOTHI,

KHCJIIOT C METajulaMH, PEakUMil HEUTpalu3aluH; TMOJyYEHUE HEPACTBOPUMBIX

OCHOBAaHUM, BBITECHEHUE OJHOTO METajia
IPYTUM W3 PacTBOpa COJM; B3aWMOJICHCTBUE THIPOKCUAA LIMHKA C PACTBOpAMU

KHCJIOT M WIEJOYEel;  pElICHHE OHKCIEPUMEHTAJIbHBIX 3alad MO0 TeMeE

«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

IHepuoanuyeckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKUX
semenTOB /I, U. MeHnaeneeBa

Ctpoenue atomMoB. XuMuyeckas CBs3b. OKHCIUTEILHO-BOCCTAHOBUTEIBHbBIC
peakuu.

[lepBbie TOMBITKU KJIAcCU(PUKAIMA XUMHUYECKUX JJeMEHTOB. [loHsTHe O
rpymnmnax (CeMeMcTBax) CXOAHBIX AJIEMEHTOB: IIEJIOYHBIX M IIETOYHO3EMEITbHBIX
MeTaJulax, rajoreHax, WHEPTHHIX (OJaropodHbBIX) Ta3aX. ODJIEMEHTHI, KOTOPHIC
o0pa3yroT aM(poTepHbIE OKCUIBI U TUIPOKCHUJIBI.

ITepnoanyeckuii 3aKOH. OTtkpsblITHE ITepuoanyeckoro 3aKOHa.
[lepuomnueckas cucrema xumuueckux dnemeHTtoB JI. M. Menneneesa.
Kopotkonepuognass u npnunHomepuomHas Qopmbel Tabmuibl  «llepuonnueckas
cuctema xumuueckux snemeHToB J. 1. MenaeneeBay». llepuonasl u rpynisl (A- u
b-rpymier).



Crpoenune aromoB. CocraB aroMHbIX snuep. M3ortombsl. PagmoakTUBHOCTS.
DNEeKTPOHBL. DJIEKTPOHHAsE OpOUTa b. DHEPreTHUYEeCKHEe YPOBHH M TOAYPOBHU
aToma: s-, p-, d-opOuTanm. DIIEKTPOHHBIE KOH(Uryparuu "
aneKTpoHHOrpaduueckue (Hopmynbl aTOMOB. DPU3NYECKUN CMBICT MOPSIKOBOTO
HOMEpa, HoMepa Nepuoa U Tpymibl daeMenTa. CTpoeHHe 3JIeKTPOHHBIX 000I04eK
aToMOB niepBbIX 20 xmmuueckux snemeHToB llepmommueckon cucremsr 1. U.
MeHnpneneeBa: pacnpeleieHUE DJIEKTPOHOB II0  JHEPreTUYECKUM  YPOBHSM,
HOIypOBHAM U opOuTansM. @usnyeckuii cmbica [lepuoaudeckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHUsl paguyca aTOMOB XUMHUYECKHX 3JEMEHTOB,
METAJUINYECKNX W HEMETAUIMYECKUX CBOWCTB IO TpynmaM M IIEpUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUN XMMHUYECKUX 3JIEMEHTOB B
Mepuoiax M Trpynmnax. XapakTepUCTHKAa XHUMHYECKOTrO 3JIEMEHTa IO €ro
nonoxenuto B [lepnognueckont cucreme J[. 1. Meneneena.

3nauenue [lepuoandeckoro 3akoHa u Ileproauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTHUS Haykh W npaktuku. JI. M. MenngeneeB — y4yeHbId U
IpaKJaHUH.

DONEeKTPOOTPULATENBHOCTh XWMHUYECKUX JJEMEHTOB. XHMHYECKas CBA3b.
Bunbl XUMUYEeCKON CBS3U: KOBAJIEGHTHAs TOJSApHAs CBs3b, KOBAJICHTHAA
HETOJISIpHAs CBSI3b, MOHHAsA CBS3b. MeXaHU3Mbl 0Opa30BaHHUS KOBAJIEHTHOW H
MOHHOM CBsI3U. DJIEKTPOHHBIE U CTPYKTypHbIE (hopmyinbl BemiecTB. KaTHOHBI u
AHUOHBI.

Kpucrannmuueckue u amopdHble BemiecTBa. THINBl KPUCTALTAYECKUX
pELIETOK: HOHHAs!, aTOMHAs1, MOJIEKYJISIpHAS U UX XapaKTEPUCTHUKHU.
Crenenp okucienus. OnpeeneHe CTerneHe OKUCIeHUs aTOMOB B OMHAPHBIX
COEIMHEHUSX. OKUCIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIINHU.
ITpouecchbl OKkMcIeHNUsI 1 BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.
CocrapiieHUE ypaBHEHUN MPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIINI U
paccTaHoBKa B HUX KO3(D(PUITUEHTOB METOIOM 3JIEKTPOHHOTO OanaHca.
DKCNEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUIN: 03HAKOMJIEHHE ¢ 00pa3laMu
METAJIJIOB U HEMETAIJIOB; MOJEIMPOBAHUE CTPOEHHUS MOJIEKYJI ITPU TOMOITA
PHUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYJI; MPOBEACHUE OIBITOB, UIUTFOCTPUPYIOIUX
MPUMEPHl  OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX pEaKUUidl (TOpeHue, peakluu
Pa3JIOKEHUsI, COCTUHECHUS ).
MeknpeaMeTHbIE CBSI3H

Peanmzanuss mMeXnpeaMETHBIX CBS3€M NpPH HM3yYEHMM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE Kak OOUIMX eCTeCTBEHHO-HAYYHbBIX
ITOHATHM, TAK Y ITOHATUN, IPUHATBIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.



OO0mme ecTeCTBEeHHO-HAYYHBIE TTOHATHUS: SBJICHUE (IIPOIIeCC), HAYUHBIN (HaKT,
TUIO0TE3a, TEOpHUs, 3aKOH, aHajau3, CHUHTE3, KiIacCHUpUKAus, MePUOIUIHOCTD,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, U3MEPEHUE, MOICIT.

dusnka: SBICHUS TPUPOABLI, (PU3NUECKHE SBICHHUS, BEIIECTBO, TEJIIO,
du3nueckue BEIUYHMHBI, CAUHUIIBI HM3MEPEHHs, OO0BEM, Macca, arperaTHbIC
COCTOSTHME BEINEeCTBA, aToM, DJIEKTPOH, NPOTOH, HEHUTPOH, HOH, MOJIEKYyJa,
CTPOCHHE Ta30B, XUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEJ, dICKTPUUCCKHIA
3apsifl, KOJMYECTBO TEILJIOTHI.

buonorus: 6uocdepa, horocuHTe3, MpoIecChl 0OMEHA BEIICCTB.

['eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIC TTOPOJIBI, TOJIC3HBIC
HCKOIIaeMble, TOTIJTUBO, BOJIHBIE PECYPCHI.

Texnonorus: Texuocdepa, MPOU3BOJACTBO, XUMUUECKHE TEXHOJIOTUH, CHIPHE,
KOHCTPYKITMOHHBIE MaTEPHAIIbI.

9 KUIIACC

BemecTBO M XMMHYeCKasi peaKus

[loBTOopenne u yrayOjeHuWEe 3HAHMI OCHOBHBIX pPA3AelioB Kypca 8 Kiacca.
Ctpoenue aromoB. CBOHCTBA AaTOMOB  XMMHUYECKHX  JJIEMEHTOB, UX
KOJIMYECTBEHHBIE U KaueCTBEHHBIC XapaKTEpUCTHKU (pamuyc,
ANEKTPOOTPULIATEIBHOCTD, SHEPIUs MOHU3AIUN). [TocnenoBaTenbHOCTH
3aMOJIHCHUST AJICKTPOHHBIX OpOUTaIe aTOMOB Majbix TNepuoaoB. OCOOCHHOCTH
3aMOJTHEHUsI  DJEKTPOHHBIX  opOuTameid  aTroMOB  OOJIBIIUX  TEPHOJIOB.
Ilepuonuueckass cucTteMa XHMHYECKHUX D3JIEMEHTOB B CBETE MPEIACTABICHHI O
ctpoeHuu artoma. CTENeHb OKHUCIEHWUS U BaJICHTHOCTh. lIpencraBieHue o
MepUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(3JIEKTPOOTPULIATENIBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONMCTBa,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUAPOKCUIOB) OT CTPOEHUS aTOMA.

CrpoeHnue BemiecTBa. BemiectBa B TBEpAOM, XKUIKOM U Tra3000pa3zHOM
COCTOSIHUU. Bujpl XUMHYECKOW CBSI3M: HWOHHAs, KOBAaJEHTHas (HEMoJIsIpHas,
noJispHasi); OOMEHHBIH M JIOHOPHO-aKIENTOPHBIM MeXaHu3M 00pa30BaHUS
KOBAJICHTHOM CBSI3H.

MexMoneKkysipHble  B3aUMOJEHCTBHS  (BOJIOpOJHAs CBs3b, CUJbI BaH-
nepBaanbca). Tumbl KpUCTANIMYECKUX  PEIIETOK — AaTOMHAasl, HOHHaf,
MeTaJlJIn4YecKasi, MOJIEKYJIIpHasi — U OCOOCHHOCTH HMX CTPOCHMsS. 3aBHCHMOCTb
CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BUIA XUMUYECKON CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  MPOTEKAHUS  XHUMHYECKHX  PEAKLIHM.
Knaccudukanus XUMHUUECKUX PEAKIHM MO pa3MYHbBIM MpHU3HaKaM (10 YHUCIy U



COCTaBy YYAacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TeIIoBOoMY 3(dexTy, 1o
M3MEHEHUIO CTENEHEH OKHUCIICHHS] XUMUYECKHUX 3JIEMEHTOB, 0 OOpPaTUMOCTH, IO
YYaCTUIO KaTajanu3aTopa, Mo arperaTHOMY COCTOSIHUIO pearupyromux BEECTB).

DNeMEeHTbl XMMHYECKOW TEPMOJWHAMHUKH. OHEPreTHKa XHMHYECKUX
peakmmii. TerutoBod 3PdeKkT XUMUYIECKOW peakinuu. IK30- U IHIAOTEPMHUUECCKUE
peaKkuuu, TEPMOXUMUYECKUE YpaBHEHUA. 3aKOH ['ecca U ero ciencTBusl.
Brranciienns no TepMOXMMHYECKAM YPAaBHEHUSIM.

[ToHsiTHE O CKOPOCTH XMMUYECKON PEaKIUU. 3aKOH JIEHCTBYIOIINX MacC.
@akTopbl, BIUSAIOMIAE HA CKOPOCTh XMMHYECKON pEaKUU. DHEPIHsl aKTHUBALMH.
[Tonsartue o katanuze. epmeHTH. UHTHOUTOPHI.

[TonsiTrie 06 0OpaTHUMBIX M HEOOPATUMBIX XUMUYECKUX peakuusax. [lonstue o
XMMHUYECKOM paBHOBecun, npuHuun Jle Illarenve. VYcnoBus cmemeHus
XUMHYECKOro paBHOBecHUA. DaKTOphI, BIMAIOIIKME HA COCTOSAHUE XMMHUYECKOIO
paBHOBecusa. [IporHosupoBaHne  BO3MOMKHOCTM  NPOTEKaHUA  XUMHYECKUX
MPEBPAIICHUI B Pa3IUYHBIX YCIOBUAX HA OCHOBE INMPEICTaBICHUN 00 M3yYEHHBIX
AJEMEHTAX XUMUYECKOW KNHETUKN U TEPMOJUHAMHUKHU.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC peaKuum. OkucnuTenbHo-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA XUMUYECKUX AJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCJIEHUs. BaxHble OKHCIWTENM W BOCCTaHOBHUTENMW. [lepmManranar kamms
(xapakrepuctuka). CocTaBjieHUE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKimii ¢ UCIOIb30BAHUEM METO/a AJIEKTPOHHOTO OaaHca.

DIIEKTPOJIUTAYECKAS JTHUCCOIMANs. XUMHYECKUE PpEAKIMU B pPACTBOpax.
Teopus snekTpoUTUUECKON uccormanuu. PactBopenne kak PU3NKOXUMUYECKUN
npouecc. I[loHatne o ruapaTax W KpUCTALIOTUApATax. OIEKTPOJUTHI H
HEAJIEKTpOuThl. KaTtnoHbl, aHWMOHBL. MeXaHW3M JAUCCOLUMAIMUA BEIIECTB C
pa3IMUYHBIM BHJOM XUMHUYECKOM CBsi3u. CuiibHbIE UM CJIa0ble AJIEKTPOJIMTHI.
Crenenp quccouuani, KOHCTaHTa auccouuanuu. MOHHOe MpOU3BENCHUE BOBI.
Bopoponubiii  mokazatenb. WMHIUKATOPBI. DJIEKTPOJMTHYECKAs JIUCCOIMAIUS
KHCJIOT, OCHOBAaHUM U COJICH.

Peaxiiuu noHHOrO OOMEHa. Y ClIOBUS MTPOTEKaHUS peaKIuil HOHHOTO OOMeEHa.
MonekynsipHble, IOJIHbIE U COKPAILEHHbIE HOHHBIE YpaBHEHUs peakiuii. CBoMCTBa
KHUCJIOT, OCHOBAHWM W COJied B CBETE€ MNPEACTABICHUM 00 SIEKTPOIUTHYECKOU
nvcconuann. KauecTBeHHbIE peaKIui Ha UOHBI.

I'mpponus coseii. loHHBIE ypaBHEHHS THAPOJIA3A COJICH. XapaKTep Cpelbl B
BOJIHBIX PACTBOpPAx COJIEH.

DKCIEPUMEHTAIBHOE U3YYEHHE BEILIECTB U SIBJICHUI: 03HAKOMJIEHUE C MOJACIISIMU
KPUCTAJUIMYECKUX PEMIETOK HEOPTAHUYECKUX BEIIECTB — METAIJIOB U HEMETAIIIOB



(rpadurta u anmasa), CIIOKHBIX BEIIECTB (XJIOpUa HATPHSI); MCCICIOBAHUE
3aBUCUMOCTH CKOPOCTH XUMHUYECKOU pEaKIK OT BO3/ICHCTBUS
pa3IUYHBIX ()AKTOPOB; OIbBITHI, UIUTIOCTPUPYIOUTUE 0OPATUMOCTh XUMUYECKHUX
peakimii; ucclieoBaHUE AIEKTPOIIPOBOIHOCTH PaCTBOPOB, MpoIecca
JUCCOINAITU
KHUCJIOT, IIEIOYed U COJied; MPOBEIACHUE OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU
IPOTEKaHUS peaKIui
HOHHOTO OOMeHa (oOpa3oBaHHME OCajKa, BBIACICHHUE raza, 0Opa3oBaHHE BOJIbI);
MIpUMEHEHNEe UHANKATOPOB (JJaKkMyca, MeTIIopamka u peHondranenna) s
onpeJeeHUs XapaKTepa Cpelibl B pacTBOpax KUCJIOT, OCHOBAHUH U COJIEH;

IIPOBEICHUE OIIBITOB, WJUTIOCTPUPYIOLIUX IIPUMEPBI
OKHMCJIUTEIBbHOBOCCTAHOBUTEIIBHBIX pPEAKUUN (TOPEHHE, PEaKLHH Pa3IoKECHHUS,
COCIMHEHHUA); paclio3HaBaHWE HEOPraHWYECKUX BEIIECTB €  IOMOIIBIO
Ka4eCTBEHHBIX

peaKuHﬁ Ha MOHBI,
PEIICHUC  OKCIICPUMCHTAJIBHBIX  3aAda4 II0  TCMaM: «OKUCIUTEIBHO-

BOCCTAHOBHUTEJIbHBIC peakuun», «['maponus conen»,
«INEKTPOTUTHYECKAS JUCCOIUALIHS.

HemeTansbl 1 X coeIMHEHUS

OO6miast xapaktepucThka HeMmeTauioB. (OCOOEHHOCTH CTPOEHUS aTOMOB
XUMUYECKUX AJIEMEHTOB, MPOCTBIX BEILIECTB, aJIOTPOTIHSL.
OKUCIUTETPHOBOCCTAHOBUTENBHBIE ~ CBOWMCTBA  HeMeTauioB. (CpaBHUTENbHAS
XapaKTepUCTHKA COEAUHEHU HEMETAJIOB.

O6miass xapakTepucTtuka TrajnoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue U (PU3NUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XUMHYECKME CBOWCTBA Ha IIPUMEpPE  XJIopa
(B3aumojieiicTBHE € MeTa/UlaMd, HEMeTalylaMH,  BOJOW,  IIeJIo4YaMu).
XnopoBogopoa. ConsHass  KUCIIOTa, XWMHYECKHME CBOMCTBA, IIOJIYyYEHUE,
npuMeHeHue. JleicTBue XJjopa MW XJOPOBOJOPOJA HA OPraHU3M YEJIOBEKA.
Baxnenmme xmopuasl W HMX  HaxoxiaeHue B - npupoge. llonsthe o
KUCIIOPOJICOIEPKAIIMX KACIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmel. OCOOGHHOCTH CTpPOCHHSI aTOMOB, XapaKTEpHBIC CTETCHH
okucieHusi. CTpoeHrne U GU3NUECKHe CBOWCTBA MPOCTHIX BEIMIECTB — KUCIOPOJA U
cepbl. AJUTOTponHbIE MOAU(UKAIIMK KUCIOPOAa U Cepbl. XMMHUYECKHUE CBOICTBA
ceprl (B3aUMOJICUCTBHME C HEMETa/llaMH, METaUlaMHu, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOMl kuciotamu). CepoBOIOPOJ, CTpOCHHUE, (QU3NUYECKHE U
XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHIBI
Cephbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHUIOB. CepHHUCTasi KUCIOTa U €€ COJIH.



Cepnas kuciora, ¢uU3NYECKHE ¥ XUMHYECKHE CBOMcTBa (oOmme Kak
MpeCTaBUTeNs Kiacca KUCHoT u crenududeckue). Coiau CepHOM KHCIIOTHI.
XYUMHUUYECKHUE PEaKIINH, JIekKAIIHe B OCHOBE MIPOMBIIIIEHHOTO CIIOCO0a MOJy4YeHHUS
cepHOU KHUCIOTHL. [IpencraBieHus 0 XUMHUUECKOM IMPOU3BOJICTBE M CBSI3AHHBIX C
HuM mnpodeccusx. [Ipumenenne cepHoil kucnoTel U cynbdartoB. KauecTBeHHbIE
peakuuu Ha cynbQuUT-, cyabGua- U cyiabdar-aHuonsl. Haxoxnenue cepsl U ee
COCIMHEHM B Tmpupoje. XHUMHUYECKOE 3arps3HEHHE OKpYXKAIoIIel cpeibl
COCIMHEHUSIMU cepbl (KUCIIOTHBIE JOXKIHU, 3arps3HEHUE BO3AyXa), CIOCOOBI €ro
MPeIOTBPALICHHS.

O6mas xapaktepuctuka snemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

A3OT, pacpoCTpaHEHHE B MPUPOJE, PU3MUECKUE U XUMUUYECKHE CBOMCTBA
(B3auMozelicTBUE C MeTaJlJlaMH, BOJAOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoae. AMMHAK, €ro (QU3NYECKHMEe W XHUMHUYECKHE CBOWCTBA (OKHCIICHHE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHWE U TIONy4YeHHE B
7a00paTopud W TPOMBIIIIEHHOCTH. VOH aMMOHUS, JIOHOPHO-aKIIENTOPHBIN
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUSA, X (U3UYECKHUE U XUMUYECKUE
cBOMCTBa (pa3joKeHHWE W B3aUMOJICUCTBHE CO IMIEJI0YaMH), MPUMEHECHHE.
KauecTBennas peaknus Ha HoHbl ammouus. Okcuapl azota (I, 1, 11, 1V, V).
A3zoTtucTtas Kuciaota. A30THasl KUCIIOTa, €€ MoJyuyeHue, PU3ndecKkue U XUuMHUIECKHUe
cBOlcTBa (00IIME Kak TPEICTaBUTENd Kjacca KHCIOT W clenu(puyecKue),
NpUMEHEeHHe. XUMUYECKUE PEakinu, JIeKallie B OCHOBE MOJyYeHHUs a30THOM
KHCJIOTHI B TIPOMBITIUICHHOCTH. HuTpaThl m HUTpUTH. KauecTBeHHBIE peakiuyd Ha
HUTpAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIICH CpPeIbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIW, 3arps3HEHUE BO31yXa, IOYBBI H
BOJIOEMOB).

®docdop, amrorporHbie Moaudukanuu ¢Gochopa (Oenblii W KPACHBIM
docdop), puzndeckue U XUMUUECKHE CBOMCTBA (B3aMMOJCHCTBHE C METaJJIaMH,
KHCIIOPOJIOM, TaJlOTeHaMH, KOHIICHTPUPOBAHHBIMU a30THOM M CEPHOMN KHCIIOTAMU).
Oxcumer dochopa (I, V), dochopras kuciaora, pusudeckrue W XUMHUUYCCKHE
cBolicTBa, nmosyueHue. KauectBennas peakuusi Ha ¢ocdar-uonsl. [Ipencrapienus
o ranorerugax dochopa (M1, V).

[lonsiTue 0  MuUHEpalbHBIX  ynoOpeHusx.  A3oTHble, (GochopHbIE,
KOMIUICKCHBIE yaoOpeHus. XWMHUYECKOEe 3arps3HCHHE OKPYXKAIOMIEH Cpelibl
COeMHEHUSIMU a30Ta u pocdopa.

O6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.



VYrnepon, amnorpornnsie Mogudukanuu (rpadur, anmas, dynnepeH, rpades,
HAHOTPYOKM), (U3NYECKHE U XHUMHUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB
(B3auMoJIeHiCTBUE ¢ METaJUIaMH, HEMETAJJIaMU, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoii kucioramu). [lousitue 06 aacop6umu. KpyroBopot yriepojia B IpUpoje.
Oxcupspl yriepoja, ux (pusndeckre U XUMHUYECKHE CBOMCTBA, ACWCTBHE HAa KUBBIC
OpraHMU3MBbl, MOTYYCHHE U MPUMEHEHHE. DKOJOTHYeCKHe MpoOsieMbl aTMOC(epHI,
cBsa3aHHble C okcugoMm yriepoaa (V). VYronbHas kucinora W ee COJHU, UX
du3nueckue U XMMUYECKHE CBOMCTBA, MojyueHHe W mnpumeHeHue. KapOoHaTsl,
rupokapOoHaTel, WX cBoiicTBa. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIEHHOCTH U CEITHCKOM
XO3S1CTBE.

[lepBoHayanbHBIE TOHATHA 00 OPTaHMYECKHUX BEIIECTBAX KaK O COCTUHEHHSIX
yriaepojaa: YIrJIeBOAOPOIbl (METaH, dTaH, 3TWJICH, alleTUJICH), STaHOJ, TIHUIEPHH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKH YTIEBOJOPOAOB (yroJib, MPUPOIHBIMN
ra3, He)Th), MPOAYKTHl UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIILICHHOCTH.
[TonsiTHE 0 OMOJIOTHYECKH Ba)KHBIX OPTaHWYECKUX BEIIECTBaX — JKUPAX, OelKax,
yIAeBOJax — W WX pPOJM B JKU3HU 4YeNOBeKa. ETWHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usmueckre M XUMHUYECKHE CBOWCTBA (B3aUMOJECHCTBHUE C
METaJUIaMH, KUCJIOPOJIOM, YIIEpPOJOM, rajJoreHaMu), MOJIyYeHUE U ITPUMEHEHHE.
Ponb kpemuust B npupojie u texuuke. Okeuna kpemuus (1V), kpeMHreBasi KUCIOTa,
CIWJIMKAThl: (PU3UYECKHE W XUMHUYECKHE CBOICTBa, MOJIyueHHWE U NPUMEHEHHUE B
ObITY M MPOMBIIIJICHHOCTH. BakHelne CTpouTelbHble MaTepuajbl: KepaMmHKa,
CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [IpoGiaemMbl Ge30MmacHOro MCMOJb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MIOBCETHEBHOMN KU3HU.

bop. OcobennocTu crpoenust aroma. O01ue mpeacTaBiaeHus 0 PU3NIECKUX U
XMMHUYECKUX CBOMCTBax. bopHas kuciora.

DKCIEPUMEHTANBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HaKOMJIEHHE C oOpa3lamMu MNPUPOIHBIX XJOPUAOB (TaJOTE€HUAOB);

MIPOBE/ICHHUE OMBITOB, OTPAKAIOMIMX (PU3UUECKUE U XUMHUECKUE CBOICTBA
TaJIOTEHOB M WX COCIWHEHHH; H3y4EHHE

CBOMCTB COJISSHON KHUCJIOTHI;

MIPOBE/ICHNE KAUECTBEHHBIX PEAKIIMN Ha XJIOPUT-, OpOMUI- U UOAHUI-UOHBI U
HaOIOZICHUE TPU3HAKOB WX TMPOTEKAHUS; O3HAKOMJIEHUE C
oOpasiiamMu cepbl U €€ IPUPOIHBIX COCTUHECHHI;
HaOJoJIeHUe  mpolecca  OOyrJiMBaHMs — caxapa  1oA  JIeWCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW  KHUCJOTHI; VU3y4YCHUE XUMHUUYECKHX CBOWCTB



pa30aBIEHHON CEpPHOWM KHUCIOThI;  MPOBEACHUE KAaYECTBEHHBIX pEaKLHUil Ha

cynbbua-, cynbdut- u cynbdar-

MOHBI U HaOJIOJCHUE IPU3HAKOB UX MPOTEKAHMS; O3HAKOMJIEHHE C (PU3NUECKUMHU
cBOicTBaMH a30Ta, Gochopa u ux

COeIUHEHMM, oOpa3mamMu a30THBIX U (GOCPOPHBIX yHOOpeHHWil;  moiydeHue,
coOupaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB aMMUaKa,

M3Y4YEHUE CBOMCTB COJIE aMMOHUS; IPOBEACHUE KAYECTBEHHBIX PEaKLUUid Ha MOH

aMMOHUS, HUTPUT-, HUTPAT- U
docdar-noHbl U U3yueHUE NPU3HAKOB UX IPOTEKAHUS; U3YyUYEHUE B3aUMOACUCTBUSA

KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO,

CBOMCTB (hoc(HOPHOI KUCIIOTHI U €€ COJICH;

O3HAaKOMJIEHHE C MOJEISIMH KPUCTAIIMUYECKUX PELIETOK ajlMasa, rpadura u
¢pymiepeHa, ¢ mpoueccoM aacopOLUU pacTBOPEHHBIX BEUIECTB aKTHMBUPOBAHHBIM
yIJeM U yCTPOMCTBOM NPOTHUBOrasa; MOJydyeHHue, coOMpaHue, paclo3HaBaHUE U
M3yYEHHE CBOMCTB YIJIEKHACIIOTO
rasa;

IPOBEJICHNE KaUeCTBEHHBIX PEaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U
U3Y4YCHUE IMPU3HAKOB HX MPOTEKAHMs;  W3YYEHUE B3aWMHBIX IPEBPALICHUM

KapOOHATOB U TUAPOKAapOOHATOB; O3HAKOMJIEHHE C 00pa3liaMu MPUPOIAHBIX

KapOOHATOB U CUJIMKATOB, C
MPOJYKUHUEH CUJIMKATHOM MPOMBIIUIEHHOCTH;  pEUIEHUE SKCIEPUMEHTAIbHBIX

3a7a4 1o teMe « BaxxHenme HeMeTaJuIbl U UX
COEIMHEHHUSI.

MeTa/lIbl M UX COCAUHEHUS

O6mme cBoiictBa MeTawioB. OOm@as XapakTEPUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUHU UX MosioxkeHus B Ileproauyeckoit cucreme
xumMuueckux sneMeHtoB JI. . MenneneeBa u crpoenus atomoB. Metamibl A- u
brpynn. CTpoeHre MNpoCTBIX BEIIECTB — METAUIOB. MeTtaiuyeckas CBS3b U
METaJUIMYecKasi ~ KpUCTaJUIMuecKkas  pemierka (IpUMUTUBHAs — KyOudeckas,
00BEMHOLIEHTPUPOBAaHHAA  KyOWYecKas, TIpaHEUEHTPUPOBAHHAS KyOuueckas,
reKCaroHaJibHasi TUIOTHOYIIAKOBaHHAas). 3aBUCUMOCTb (PU3MYECKUX CBOMCTB
METaJUIOB OT CTPOCHMS KPHUCTAUIOB. OJIEKTPOXUMHUYECKUN PsAL HANPSHKEHHM
MeTaiioB. OOIIMe XUMUYECKHUE CBOMCTBA MeTauioB. OOIIHe CriocoObl MOTyYeHHUsI
METaJIOB, METAILTYPrusl. DJIEKTPOIN3 PacIJIaBOB U PACTBOPOB COJIEH KaK OJHMH U3
Croco00B TMoNy4eHHs MeTauioB. [loHSATHE O KOppO3WM METalIoB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppos3uu. CmaBbl (CTajb, YyTyH, AIOPaTIOMUHUMH,
OpoH3za). [IpumeHeHre MeTaioB U CIUIABOB B OBITY U MPOMBIIIIIICHHOCTH.



Memannwt A-zpynn

[[lenounbie MeTAIBL: TOJ0XKEHUE B [leproandeckoil cucteMe XMMHUYECKHUX
anemeHToB JI. MI. MenaeneeBa, CTpOCHUE MX aTOMOB, HAaXOXXAEHUE B IMPUPOJIE.
du3znyecKkre U XMMUYECKUE CBOMCTBA (Ha MPUMEPE HATPUS U Kajusl), MOJTydYCHUE.
Okcunpl ¥ THAPOKCU/IBI HATPUA U Kanus. [[pruMeHeHHe 1MIeIOUYHBIX METAJIOB U UX
coenrHeHui. bruonorndeckast posib HaTPUs U KAJIHSL.

[[lenouyno3eMenbHbIE METAJUIbl MarHuid W KajJdbLMM: TOJOXKEHHE B
Ilepnognueckoi cucreme xumuueckux snemeHToB . M. Menneneesa, ctpoeHue
UX aTOMOB, HaX0XJAeHUE B Mpupojie. PU3N4eCcKre 1 XUMUYECKUE CBOMCTBA MAarHUs
U Kajnplus. Bakueiine coeIMHEHUs KaJlbIUs M MarHus (OKCHJ, THAPOKCH],
COJIM), CBOMCTBA, TpUMeHeHHE. JKEeCTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHECHUSI.
KpyroBopot kanblius B IpUPO/IE.

AsroMuHUN: TToNokeHne B [lepnoanyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, cTpoeHME aTroMa, HaxOXXIEHUE B Ipupone. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA altOMHUHUA. AMGOTEpPHBIC CBOMCTBA OKCHIA U THAPOKCHIA
amoMuHus. [I[puyMeHeHne aJTtOMUHUS U €T0 CILJIaBOB.

Memannwvt b-zpynn

OOmiast xapakTepucTUKa MeETaUIoB b-rpynn  (MOGOYHBIX  MOATPYMMN):
nojioxkenue B Ilepuommyeckor cucreme XxXuMuueckux osnemeHtoB JI. U
MenneneeBa, 0COOCHHOCTH CTPOEHHUS aTOMOB. SIBJIEHHE «IpOBajiay AJIEKTPOHA Ha
MpUMepe CTPOCHUSI aTOMOB XpoMa, Meii, cepedpa. BalleHTHbIE COCTOSIHUSI aTOMOB
d-ayleMeHTOB, CTCMEHHW OKHUCICHHS aTOMOB B COCIUHCHUSAX. 3aBUCHUMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB M THAPOKCHUIOB METAJUIOB OT 3HAYEHUS
CTETICHH OKHCJICHUS DJIEMEHTa B COCIMHEHUU (Ha MPUMEPE COSTUHEHUM XpoMma).
ITepBoHauasibHBIEC MPECTABICHUS O KOMILJIEKCHBIX COSIUHEHUSIX.

Menp u cepeOpo: CTPOCHHE aTOMOB, CTEIeHH OkuciaeHus. OOmue KpaTKue
MpEeJCTaBICHUsT O (U3NUECKUX M XUMHUUYECKUX CBOMCTBAX MPOCTHIX BEILECTB
(B3auMOJENCTBHE C KUCIOTAMHU-OKUCIUTEISIMH), 00 UX OKCHJAX, TUIPOKCHUIIAX U
coJisIX, UX nmpuMeHeHud. lIpencraBnenus o0 aMMUAYHBIX KOMILIEKCax cepedpa u
Menu. KauecTBeHHBIC peakiiuu Ha KaTHOHBI Meau (2+) u cepebpa.

LuHK: cTpoeHue aToMa, CTETIeHb OKUCICHUS. XapaKTepUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIE CBOWCTBA OKCHAA U TUAPOKCHIA.
KauecTBeHHBIEC peakliMy Ha KATUOHBI IIMHKA.

XKenezo: cTpoeHue aTroma, CTENEHU OKUCICHHs. HaxokneHue B OpHUPOJE.
dusznyeckre U XMMUYECKUE CBOMCTBA ene3a, mMpuMeHeHune. buonorudeckas posb
xenesza. Oxcunpl, ruapokcuabl u conu skenesa (l1) u xenmeza (1), ux cocras,
CBOWCTBAa M TMoJydyeHHe. KadecTBEeHHbIE peaklMy Ha KaTUOHBI xkeneza (2+) u
xesesa (3+). UyryH u cTaib — CIUIaBhbI Jkele3a. [Ipor3BocTBO yyryHa U CTalu.



DKOJIOTHYECKHIE HpO6HeMBI, CBS3aHHBIC C MCTAJLNTYPIUICCKUMU ITPOU3BOJACTBAMMU.
SKCHepI/IMCHTaJIBHoe HN3YUCHUC BCUICCTB U SIBJICHUM:

O3HaKOMJIEHME C oOpa3suaMyd METAJUIOB U CIUIaBOB, MX (U3MYECKUMU
CBOMCTBaMM;  MOJICTUPOBAHHE METAJUIMYECKOW KPUCTAJUIMYECKOW PpEIIETKH;
U3y4EHUE B3aUMOJEHCTBHSI METAJUIOB C BOJOM, C paCTBOpPAMHU COJIEH U

KHUCIIOT, UCCJIEIOBAHKUE TMPOIIECCOB AIEKTpoin3a pacTBopoB xjopuaa meau (I1) u
MOIWIa Kausi, KOPPO3UHU METAJUIOB, HW3YYECHUE OCOOECHHOCTEH B3aMMOJICHCTBHUS
OKCHJIOB KaJbIUs U HATPUSI C

BOJIOM, UX THUAPOKCUIOB — C OKcujoM yriaepona (IV) u kucioramu; u3ydeHUE
CBOMCTB KapOOHATOB W THAPOKAPOOHATOB KAJBIHS, KECTKOH BOJIBI;
U3YYEHHE MPOLECCOB MOTYYEHUS TUAPOKCUIOB KENE3a, UX XUMUYECKUX

CBOMCTB;

U3y4YCHHUE MPU3HAKOB MTPOTEKAHUSI KAUECTBEHHBIX PEaKIMil Ha MOHBI (MarHus,
KaJblIKs, alTFOMUHMS, ITUHKA, XKeme3a (2+) u xenes3a (3+), meau (2+); HaOmoAeHNE

Y OMMCAHUE OKPAIINBAHUA [NIAMEHU MOHAMHU HATPUSI, Kalus U
KaJbLIUS; uccieoBaHue aM(OTEpHBIX CBOWMCTB THUIAPOKCUIA AJIFOMUHUS,

TUAPOKCUIA
xpoMma (I1l) u ruapokcua 1MHKA; peHIeHHE SKCIEPUMEHTANBHBIX 33]a4 10 TEMe

«BaxkHenie MeTaJuIbl U UX
COCIMHECHUSD.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u marepuanibl B MOBCEIHEBHOW JKW3HU 4YEJIOBEKa. Bakneniue
BEILECTBA U MaTepuajbl, 00JacTU MX NpUMeHeHus. be3onacHoe HMCIoJib30BaHUE
BEIIECTB U XMMHUYECKHX peakinuii B ObiTy. IlepBas momMomp mpu XUMHYECKHX
05KOTax M OTPABIICHUSIX.

HoBeie Matepuansl v TexHONOTHH. [[pUHINIBI «3€TI€HOM XUMUN.

OCHOBBI JKOJIOTMYECKOW TIpPaMOTHOCTH. XUMHS U 3/I0POBbE. 3JHAYEHUE
U3Y4aeMbIX XUMHYECKUX DJIEMEHTOB U WX COCAUHEHUUN Mid (PYHKIIMOHHUPOBAHUSA
opranu3Ma yesoBeka. [loHstue o 310poBoM 00pa3e KU3HHU.

XHMMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpelbl. DKOJIOTHYECKUEe MPOOIeMBbl,
CBSI3aHHbBIC C COCIMHEHUSIMU YTJIEPO/Ia, a30Ta, CEPBI, TSHKENBIX MEeTAIIOB. [loHsATHE
o IIJIK. Posb XuMUM B pellIeHUN SKOJOTUYECKUX TPOOIIEM.

OKCIEpUMEHTAIbHOE MW3YYEHHUE BEUIECTB M SBJICHHUM: O3HAKOMJIEHUE C
oOpasiiaMu MatepuayioB (CTEKJIO, CIUTaBbI METAJUIOB, MOJUMEPHBIC MaTEpPHAIIbI),
ONpPENECICHUE KHUCIOTHOCTH TMPUPOJHBIX BOJ, MOJCJIMPOBAHHE IMpoliecca
00pa30BaHUsI KUCIOTHOTO JOK/Is, U3yUYCHHUE €ro BO3CHCTBUS HA MaTepHAJIbI.



IloBTOpeHNE U 00001IEHUE 3HAHUI OCHOBHBIX Pa3/ejioB KypcoB 8—9
KJIACCOB

[Tepnoanueckuit 3akoH u [lepuoanyeckas cucreMa XUMHYECKUX 3JIEMEHTOB B
CBETE MPEACTABJICHUNA O CTPOCHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHUYECKUX JIEMEHTOB U UX COCMHECHUN B IEPUOJAX U IpyIax.

CrtpoeHue BelecTBa B TBEPAOM, KUJKOM U ra3000pa3HOM COCTOSIHUM. Buabl
XUMUYECKOUN CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOMN
PEIIETKU U BUJIa XUMUYECKOHN CBSI3H.

Knaccudukanus XuUMHUYECKHX peakIWid 10 Pa3IuYHbIM  IPU3HAKaM.
[IporHo3upoBaHnre BO3MOXKXHOCTH MPOTEKAHWSI XWMHUYECKUX MPEBPAIICHUN B
Pa3IMYHBIX YCJIOBHUSX Ha OCHOBE MPEACTABICHUNA XUMHUYECKOW KUHETUKH U
TEPMOJVHAMUKH.

XUMHAYECKHE peakuuu B  pactBopax. ['maponus coned. Peakuun
OKHCJICHUSIBOCCTAHOBIICHHS. DJIEKTPOIU3.

CBoiicTBa KHCJIOT, OCHOBAaHHUM U COJIGM B CBETE MPEACTABICHUNA 00
JJIEKTPOJIMTUYECKON ~ JUCCOLMALMM U OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX
peaKkusx.

Mexcnpeomemmnunie ceasu

Peanuzanus meXnpeAMETHBIX CBSI3€H NpPH H3yYEeHUHM XUMUHA B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCMOJIb30BAaHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK U TOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.

OO01Ire ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SIBJICHUE (IIPOIIeCC), HAYUHBIN (HaKT,
TUIN0Te3a, TEOpHs, 3aKOH, aHaju3, CHUHTE3, KiIacCHU(PUKaLUs, TMEePUOJIUIHOCTD,
HaOIOZICHUE, DKCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPECHHUE, MOJICTh, TEXHOJIOTHS,
MaTepHuabl.

®dusnka: BEMIECTBO, TeIO0, (HU3NYECKHUE BETUYHHBI, CAUHUIIBI W3MEPEHHS,
Macca, 00BEM, KOJIMUECTBO TETUIOTHI, AaTOMBI X MOJICKYJIbI, arpPETaTHBIC COCTOSTHHEC
BCIIECTBA, CTPOEHUE Ta30B, JKUIAKOCTEH M TBEPABIX (KPUCTAULIUYCCKUX) TeT,
KpUCTAJUIMUECKasl PpeIeTKa, SJEKTPOH, SJIpPO aroMa, MPOTOH, HEWUTPOH, WOH,
HYKJIA]], ©30TOIIbI, KBAaHTHI, PaJIMOAKTUBHOCTb, aib(a-, OeTa- 1 raMMa-u3ydeHue,
ANEKTPUYCCKUH 3apsi1, TPOBOTHUKH, TIOTYIPOBOIHUKH, JUJICKTPUKH, COTHEUHBIHN
CIIEKTp, pa3JIOKeHUE OEIIOTO CBETa B CIICKTD.

buonorus: 3xocucrema, 6mocdepa, porocuHTE3, MPOIECCH 0OMEHA BEIISCTB,
MUHEpaNbHBIC YIOOPEHUS, MHKPOIJIEMEHThI, MaKpPOJJIEMCHTHI, IUTATEIbHBIC
BCIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MuUHEpaIbl, TOPHBIC TOPOIBI, TOJIE3HBIC
MCKOIIaeMbIe, TOILJIMBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIS.



TCXHOHOFI/IHZ CTpOI/ITeHBHbIe TEXHOJIOTUH, CCHBCKOXOBHI\/’ICTBeHHBIe
TCXHOJIOINH, TCXHOJIOIN1 BHGKTpOHHOﬁ HpOMBIH_UIeHHOCTI/I, HAHOTCXHOJIOI'HA.
[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [IPOI'PAMMBI 10 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30BAHUS (YTJTYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHSA MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsI JOCTUTalOTCsl B XO0J€ OOy4YeHUS XUMHUHM B €JUHCTBE Yy4yeOHOU W
BOCIUTATENBHON JAESITETLHOCTH 00pa30BaTeIbHON OPraHU3alMd B COOTBETCTBHUHU C
TPaIUIIUOHHBIMU POCCUUCKUMH COIIMOKYJIBTYPHBIMH U JTYXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSIMU, NPUHATHIMM B OOIECTBE NpaBWJIaMU M HOPMAMM TOBEACHUS U
CHOCOOCTBYIOT IpoOLiEcCaM  CaMOIO3HAHHUS, CaMOPAa3BUTHUS M  COLMAIM3ALUU
00yyaroImuxcs.

JIMYHOCTHBIE ~ pEe3yJdbTAaThl  OTPAXalOT  TOTOBHOCTh  OOyYaroUIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOW TMO3UTHUBHBIX IEHHOCTHBIX OpHEHTALUNH U
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPHOTHYECKOTO BOCTIMTAHMS:

IPOSIBJICHHE ILIEHHOCTHOIO OTHOUIEHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY,
HAayYHOMY M HUCTOPUYECKOMY HACJEIUI0, MOHUMAHHE 3HAYEHUS XUMHUYECKOU
HayK{ U TEXHOJIOTUHU B dKU3HH COBPEMEHHOI'O O0IIECTBA, B PA3BUTUH SKOHOMHUKHU
Poccun u cBoero perunona;

2) rpaIaHCKOr0 BOCTIMTAHUSL:

OpPEICTaBICHUE O COIMAIBHBIX HOPMax U MpaBWIaX MEXINYHOCTHBIX
OTHOIIEHWH B KOJUIEKTHBE, TMPOSBICHUE KOMMYHHMKAaTUBHOW KyJIbTYpbl B
pPa3HOOOpa3HOM COBMECTHOM JEATENbHOCTU;, CTPEMJICHHE K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B IIpoliecce yueOHOM U
BHEYUYEOHON AESITENbHOCTH; TOTOBHOCTH OIICHMBATh CBOE MOBEIECHUE U MOCTYIKH
CBOMX TOBapHINEld C TMO3WUIMH HPABCTBEHHBIX W TIPABOBBIX HOPM C YYETOM
OCO3HAaHHUSI MOCJIEICTBUI MTOCTYNKOB;

3) popMupoBaHNS IEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKUE TPEJICTABIICHUS O BEIIECTBE U XUMHUYECKON peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U HEOOXOIUMBIE IS
MOHMMAHUS CYIIHOCTH HaYYHOW KapTHUHBI MHpPA; OCO3HAHHWE LIEHHOCTHU HAyYHOTO
MO3HAHUS IJIsl Pa3BUTHUS KaXJI0T0 YeJIOBEKa U MPOU3BOIUTENIbHBIX CHJI 00IIECTBA B
LEJIOM, POJM U MECTa HayKu «XUMHUS» B CHUCTEME HAy4YHbIX MPEICTaBICHUN O
3aKOHOMEPHOCTSIX PA3BUTUS MPUPOJBI, B3aUMOCBS3SIX UYEIOBEKA C MPUPOIHOU U



TEXHOJIOTUYECKON CPEIOi; MO3HaBaTeIbHAS MOTHBAIUS U MHTEPEC K OOYUCHHIO,
TOTOBHOCTh M CIHOCOOHOCTP K CaMOpa3BUTHIO H C€aMOOOpPa30BaHHIO, K
UCCJIEIOBATENLCKONM JIEATENTbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBJICHUS WU
YPOBHSI TaJbHEHIIIEr0 OOYUYEeHHUS;

4) BocnuTAHUS KYJIbTYPbI 3/10POBbSI:

OCO3HaHUE LEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOILUEHUS K CBOEMY
3JI0pOBBIO, YCTAaHOBKA Ha 3/I0pPOBBIM 00pa3 JKW3HM, OCO3HAHME IOCIEACTBUI U
HENPUATHE BPEIHBIX IPUBBIYEK (YIOTPEOIEHHS aJIKOrOJIsl, HAPKOTUKOB, KypeHus),
HEOOXOUMOCTH COONIOICHUST TpaBUi O€30MacHOCTH TMPH  OOpaIleHud C
XUMHUYECKUMHU BELIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYaIIUAX;

5) TpyA0BOro BOCIIHTAHUSI:

(opMHpOBaHHE IIEHHOCTHOIO OTHOLIEHUS K TPYAOBOM JESITEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA U K MCCIIE0BATENIbCKON EATEIbHOCTH KaK
BBICOKO BOCTpPEOOBaHHOW B COBPEMEHHOM OOIIECTBE; pa3BUTUE HHTEpeca K
npodeccusiM, CBI3aHHBIM C XUMHEH, B TOM YHCIIE K MPOoPeccusiM HaydyHOU chepsl,
OCO3HaHUE BO3MOKHOCTH CaMOpeaIn3aluu B 3Toi chepe;

6) IK0JIOrHYeCKOr0 BOCTIUTAHMSA

OCO3HaHUE HEOOXOIMMOCTH OTHOLIEHUS K MIPUPOJE KaK HCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHUS;,  IOBBIIIEHUE YPOBHS HKOJIOTHYECKOU
KyJIbTYpbl: TPUOOPETEHUE OMNbITa IUJIAHUPOBAHMS TIOCTYIIKOB M OLIEHKH UX
BO3MOXKHBIX MOCIEACTBUI ISl OKpY’Kalolled Cpelbl; OCO3HAHHWE TIJI0OATBHOTO
XapakTepa »SKOJOIMYECKHX MpodjieM M MyTed UuX pelleHus; CrocoOHOCTb
MPUMEHATh 3HAHUS, MOJy4YaeMble MPHU HM3YYCHUM XUMHHM, JUJIS PEIICHHsS 3ajad,
CBSI3aHHBIX C OKPYKAIOUIEN CPEIOM; aKTUBHOE HENMPUATHE ACHUCTBUM, TPUHOCIIINX
BpEl OKpYXKAIOIIEH cpeAe; OCO3HAaHWE CBOEH pOJM Kak TIpaKIaHWHA MU
noTpeOuTenst B YCIOBUSAX B3aUMOCBSI3M IPUPOJHOM, TEXHOJOTMUYECKON U
COLIMAJIBHOM Cpell; TOTOBHOCTh K YYacTHIO B MPAKTHUYECKOW JEesATEIbHOCTU
AKOJIOTMYECKOMN HAIIPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe Pe3yNbTaThl 00YYAIONIUXCS, OCBOMBIIUX MPOTpamMMmy IO
XUMHH OCHOBHOT'O OOIIEro 00pa30BaHMs, BKIIFOYAIOT:

YCBOCHHUE MEKIUCIUILTMHAPHBIX (MEXIPEIMETHBIX) MOHATHH, OTpaXKaroluX
MaTepHallbHOEC E€IWHCTBO MHpa M TPOIECC ITO3HAHUS (BEIISCTBO, CBOMCTBO,
SHEPTHUs, SBIICHWE, HAY4YHBIN (aKT, 3aKOHOMEPHOCTh, THIOTE3a, 3aKOH, TEOpHS,
HAOJIFO/ICHUE, W3MEpPEHUe, WCCIICOBaHNE, SKCICPUMEHT W JIPyrue); OBJIAJCHHE
YHUBEPCAITBHBIMU y4eOHBIMU IENCTBUAMUA (mo3HaBaTEIHLHBIMH,



KOMMYHHKaTUBHBIMU,  PETYJISTHUBHBIMH),  B@KHBIMH Uil  TOBBILICHUS
3G (HEeKTUBHOCTH OCBOEHUSI COJIEp)KaHUs ydeOHOro mpeamera, (HOPMHUPOBAHHS
KOMITETEHITHH, a TaKKe POEKTHO-HCCIIEI0BATEIbCKON
AESITeILHOCTH O0YUYaIONIMXCSl B Kypce XHUMHHM; CIIOCOOHOCTh WX HCIONB30BAaTh B
y4eOHOH, TO3HABATEIILHON M COITMATLHOM

HpaKTUKE.

Ilo3naBaTebLHBIE YHUBEPCAJIbHBLIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHUSI TP OCBOCHUH
3HAHWI: PACKPBIBATh CMBICII XUMUYECKUX MOHATHH (BBIACIATh MX CYIICCTBEHHBIC
PU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU MMOHSITHSMHU); aHATU3UPOBATH,
CpaBHMBaTh, 0000IIaTh, BBIOMpPATh OCHOBAaHMS [JI1 KJIacCUPUKAIUU U
CUCTEMAaTH3AINN XUMHUYECKUX BEIIECTB M XUMHYCCKUX PEaKIIWiA, YCTaHABIUBAThH
MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXKIy OOBEKTAaMHU W3yYCHHs; CTPOWTH
JOTHYECKHUE pacCyXacHus (MHIYKTUBHBIC, JIEIYKTHBHBIE, TI0 aHAJIOTHH);
npeaiaraTh KpUTEPUU W BBISBIISATH OOIIHME 3aKOHOMEPHOCTH W MPOTHBOPEYHS B
M3y4aeMBbIX TPOIECCaX U SBIICHHSIX; TMPOBOIUTH BBIBOJLI M 3aKITIOUCHUS; YMCHUS
MPUMEHATH B TIPOIIECCE TO3HAHUSA TOHATHS (MPEAMETHBIE W METalpeIMETHEIC),
CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yeMbIe B XMMUH, MPE0OPa30BHIBATH
MOJICTbHBIC MPECTABICHUS — XUMUYECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYEeCKas
dbopMyna U ypaBHEHHUE XMMHUYECKON PEAKIIMU — MPHU PEIICHUH YYeOHBIX 3a/1ad; ¢
Y4€TOM O3THX MOJCNBHBIX TMPEACTABICHUM  XapaKTepU30BaTh H3ydaeMbIC
XUMHUYECKHE BEIIECTBA U XMMUYSCKUE PEAKIIHH.

ba3oBbie ucciaenoBaregabckue AeMCTBUA (METOAbI HAYYHOI'0 IO3HAHUSA
BeIlleCTB M SIBJICHU):

YMEHUS TPUMEHATh METOAbl HAYYHOT'O ITO3HAHWS BEIIECTB W SBJICHUN Ha
OMIIMPUYECKOM M TCOPETHUYECKOM YPOBHSAX B YYCOHOM ITO3HABATEIbHOW W
IIPOEKTHO-UCCIIEI0BATEIHLCKOM JeITEeJIbHOCTH; yYMEHUS VICIIOJIL30BaTh
MTOCTaBJICHHBIC BOIIPOCHI B KAY€CTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSTEIIEHO CTaBUTh BOIIPOCHI; aHAJIM3UPOBATH (PAKThI, BBISBIIATH
u GopMyIHpOBaTh TPOOJIEMY, ONPEACNATh Iedb U 3aJa4d, COOTBETCTBYIOIIHE
pEIICHUIO MPOOJIEMBI; TIpeAiaraTh OMUCATENBHYIO WM O0OBICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBJISITH €€ TPOBEPKY; YMEHHUS MPOBOIUTH HM3MEPEHUS HEOOXOIMMBIX
apamMeTpOB, BBIYHUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS U DKCIECPUMEHTHI
(peanmbHblE U MBICICHHBIE), CaMOCTOSTEILHO TPOTHO3HPOBATH PE3yJbTATHI,



dbopmynrpoBaTh 0000IIEHNUS M BBIBOABI MO Pe3yJbTaTaM IMPOBEIACHHOTO OIIBITA,
MCCJIETIOBAHMsI, COCTABJIATh OTUET O MPOeIaHHOM paboTe;
Pabora ¢ unpopmaumeii:

YMEHHUSI OpPUEHTUPOBATBCS B  PA3IMYHbIX HUCTOYHHMKAX HMH(pOpMaluu
(Hay4yHONOMyJIsSIpHAsE  JIUTEpaTypa XUMHYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa); aHamM3UpoBaTh HHPOPMAIMIO U KPUTUUYECKH
OLICHWBAaTb €€ JOCTOBEPHOCTh U  HENPOTHUBOPEUYMBOCTh, OTOUpATh U
UHTEPIPETUPOBATh MH(OpPMAILNIO, 3HAUMMYIO JUIsl pELICHUs Y4YeOHOM 3ajauu;
YMEHHUSI IPUMEHSATH Pa3InyHble METOIbI U (POPMYIMPOBATH 3alIPOCHI IPU TIOUCKE U
orOope wuHpOpMAIMK, HEOOXOAUMOW JUIs BBIIOJHEHHS YYeOHBIX 3ajady;
MCIOJIb30BaTh MH(GOPMAIMOHHO KOMMYHUKATHUBHBIE TEXHOJOTUU M Ppa3UYHbIC
[OUCKOBBIE ~ CHUCTEMBI; CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAaJbHYIO  (opmy
HpeacTaBieHus UHPOpMalK (CXeMbl, rpaduKu, AUarpaMMbl, TaOIULbI, PUCYHKU
U apyrue (opmbl); YMEHHUS HCHOJb30BaTh HAYYHBIM SI3bIK B Kau€CTBE CPEICTBA
paboOThl C XUMUYECKON MH(POPMALIMEH; IPUMEHATh MEKIIPEAMETHBIE ((PU3HUECKHUE
U MaTeMaTHYECKHE) 3HAKU U CUMBOJIbL, (OpMYJIbl, a0OpEeBHATYpbl, HOMEHKIATYPY,
UCIOJB30BaTh M IPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CpEACTBA
HaIJISITHOCTH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe JeHCTBUS:

1) ymenus oOrieHus (MMCbMEHHON W YCTHOW KOMMYHUKAITHH):

IOPEICTaBISATh MOJYYEHHbIE PEe3yNbTaThl MO3HABATEJIbHON JESTENLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTax; MyOJIMYHO BBICTYAaTh C MPE3CHTAIUEH
pEe3yNbTAaTOB BBHITIONHEHUS XHUMHYECKOTO JKCIepuMeHTa (MCCleoBaTeNbCKOM
71a60paTOPHON WU MPAKTUYECKON paboThl, y4€OHOTO MPOEKTA); B XOJI€ TUATIOTa U
(M) AUCKyCCHUU 33/1aBaTh BOMPOCHI 10 00CYK1aeMOM TeMe U BbICKa3bIBaTh UJIEH,
(bopMyIUpPOBaTh CBOM MPEIOKECHHSI OTHOCUTEIIHHO BBITIONHEHUS MPEAT0KEHHON
3a/1ayu.

2) yMeHUs yueOHOro COTPpYIHUYECTBA (TPYIIOBast KOMMYHHUKAITHUS):

y4acTBOBaTh B TPYMIOBBIX ¢GopMax pabOThL: TIAHUPOBATH OPraHU3ALHUIO
COBMECTHON pabOThI, OMpEAeNsTh CBOIO POJb, PACTIPEACTATh 3adaud MEXKIY
YJIGHaMU TPYIIbL, BBINOJHATH CBOK 4YacThb pPaOOThI, KOOPAMHHPOBATH CBOM
ACUCTBUS C ACUCTBUSIMHM JAPYTUX UYJIECHOB KOMAaHJBI, ONPEAENSATh KPUTEPUU IIO
OIICHKE KaueCTBa BBIMOJHEHHON pabOThI; pemiaTh BO3HHUKAIOIIME MPOOJIEMBbI Ha
OCHOBE ydeTa OOIMX HWHTEPEeCOB M COTJACOBAaHWS TO3MIIMHA, y4yacTBOBaTh B
oOCyXJieHUH, OOMEHE MHEHHUSMH, «MO3TOBOM IITypME» U JpYrux Qopmax
B3aUMOJCHCTBHS.



PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI

OBnazeHUEe YHHUBEPCAIbHBIMA YYEOHBIMU PETYJISTUBHBIMU JEHCTBUSIMHU
BKJIIOYAET Pa3BUTHE CaMOOPTaHU3AIMH, CAMOKOHTPOJSI, CAMOKOPPEKILUH, B TOM
qucIe:

YMEHHUSl pellaTh y4eOHbIe W HCCIEAOBATENbCKUE 3aJayl: CaMOCTOATEIHHO
BBIOMpATh CHIOCO0 pelieHus yueOHOHM 3aiaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HamboNee TMOAXOASIIMA C YYETOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPHUEB), INIAHUPOBATH CBOIO Pa0OTy MPH PEIICHUN YIYSOHOU WITH
UCCJIEIOBATEILCKOM  3a7aud; Ha  OCHOBE  IIOJIYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBath 0000IIEHUS] U BBIBOJIBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOLIECCOB;  AHAJIM3UPOBATh PE3YNbTATBHI: COOTHOCHUTH CBOM JEHCTBUA C
IJIAHUPYEMBIMU  PE3YJIbTATAMH, OCYUIECTBISITh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEIIBHOCTh HA OCHOBE CAMOAHAaJIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDI

[IpenMeTHble pe3yNbTaThl OCBOEHUS MPOrpaMMbl IO XHWMHH OCHOBHOIO
o01iero 00pa3zoBaHusl Ha YriIyOJEHHOM YPOBHE HMMEIOT O0IIee CojaepKaTelbHOEe
AP0 C MPEIMETHBIMH pe3ysbTaTaMU 0a30BOr0 YPOBHSI, COTJIACOBAHBI MEXIY
co0O0l, YTO TO3BOJSET PEaJTu30BHIBATH YIIIYOJICHHOE H3YYEHHE KaK B paMKax
OTACJIbHBIX KJIACCOB, TAaK W B paMKax pealu3aludl HWHAUBUIYaTbHBIX
00pa3oBaTEIbHBIX TPACKTOPHM, B TOM UYHCIIE UCIOJIL3Ys CETEBOE B3aUMOCHCTBHE
opranuzanuu. [lo 3aBepiieHUM peanu3alnuu NporpaMMbl YriayOJEHHOTO YPOBHS
oOydJaroriecsi CMOTYT JETallbHEe OCBOMTh MaTepuas, OBIAJETh PACIIUPEHHBIM
KPyroM MOHSTHI U METOJIOB, PeIIaTh 3a/1a4i 00JIee BBICOKOTO YPOBHSI CJIIOKHOCTH.

[IpenMeTHble pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYaIOIIUMUCS HAYUYHBIX
3HaHWM, yMEHUW H CIOCOO0B ACUCTBUM, CHEUPUYECKUX IS TMPEIMETHON
obnmactu «XuMHA»; OCHOBBI HAYyYHOTO MBIIUICHHUS; BHUIBI JEATEIBHOCTH TIO
MOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEpOpeTaluy, MNpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX M peaJbHbIX KU3HEHHBIX YCIOBHSIX;
00ecreunBalOT BO3MOXHOCTh YCIICIIHOTO OOY4YEHUsI Ha CIEAYIOIIEM YypOBHE
o0Opa3oBaHUs.



K xonmy oOyuenus 6 8 knacce y oOyuwaromerocss OyayT chopMupoBaHbI
CIICIyIOIAe TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
YPOBHE:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX IMOHATHI: aToOM, MOJEKyIa,
XUMUYECKUN DJIEMEHT, METallJl, HEMEeTaUul, aJUIOTPOIUs, MPOCTOE BEIIECTRBO,
CJIO)KHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJIHAsA), BaJIEHTHOCTD,
OTHOCUTEJIbHASL aTOMHAas M MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JO0JII XHUMHYECKOrO 3JEMEHTa B COEAUHEHUH,
MOJISIpHBIN 00BEM, OTHOCHUTEIIbHAS INIOTHOCTh Ta30B, OKCHJI, KUCIIOTa, OCHOBaHUE,
colib, amM(pOTepHbIA OKCHUJ, aM(POTEpHBIM THAPOKCUJ, XUMUYECKas peaKius,
KJIaccu(UKaIUs PEaKIUil: peaklui COCAMHEHUS, PEAKINU Pa3JIOKEHUS, PEaKIUu
3aMEIICHHs], PeaKkuuu OOMEHa, 3K30- U 3HJAOTEPMHUYECKUE PEaKIUH; TEIUIOBOU
abdexT peakiuu; AAPO aToMa, SICKTPOHHBIA CJIOW aToma, aTOMHas OpOUTab,
paguyc atoma, XMMHUYECKasl CBSI3b, MOJSPHAs U HEMOJISIpPHAS KOBAJICHTHAS CBS3b,
WOHHAasl CBs3b, HMOH, KAaTUOH, aHWUOH, PAacTBOpP, MaccoBas JI0Js BEIIECTBA
(IpolieHTHasi KOHIIEHTpAIMs) B pacTBOpPE, MOJIAPHAsl KOHIICHTpAIlUsl BEIIECTBA B
pacTBOpe; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIUTENIN U
BOCCTAHOBUTENH, OKUCIIEHUE U BOCCTAHOBJICHUE, OKUCITUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKIMH, METOJ 3JIEKTPOHHOTO OallaHca; WILIIOCTPUPOBATH

B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUH U
MPUMEHATh JTU TOHATUS TPU OINUCAHMM BEHIECTB W MX IMPEBpallCHUI;

HCTIOJB30BaTh XUMUUYECKYH0 CUMBOJIMKY JJISI COCTaBJIEHUS (POpMYIT BEIIECTB
U YPaBHEHUN XUMUYECKUX PEAKIUI; ONPEEIsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB
B OWHApHBIX COCIMHEHMSIX, CTENECHb OKHCICHUS DJIEMEHTOB B OWHApHBIX
COCMHEHUSX, MPUHAJIC)KHOCTh BEIIECTB K ONPEISICHHOMY KJIacCy COEIWHEHUM
no dQopmynaM, BHUIbI XUMHUYECKOM CBSI3M (KOBAJEHTHOW M HWOHHOH) B
HEOPraHUYECKUX COEAMHEHUSX; PACKPBIBATH CMBICI 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IOCTOSHCTBA

cocraBa, llepmognueckoro 3akona JI. M. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHUH, 3aKOHAa ABOTaJIpO U €ro CJIEACTBUM, MPEACTABICHUI O HAYYHBIX METOHAX
MO3HAHUS, B TOM YHCJIE OKCIEPUMEHTAIBHBIX M TEOPETUUYECKHX METOHAX
WCCIICIOBAHUSI BEIIECTB U M3YYEHHS XUMHUYECKUX PEaKIMi; AEMOHCTPUPOBATH
IMOHMMAaHHE NIEPUOJNYECKON 3aBUCUMOCTHU CBOKCTB

XMMHUYECKHUX JIEMEHTOB OT UX MOJIOKEeHUS B llepnoanueckon cucreme:

OMHCHIBATh W XapaKTepu3oBaTh TaOmuuHyto ¢opmy [lepumonnueckoi

CHUCTEMBbl XHMHUUYECKHUX OJJIEMEHTOB: pa3inuyaTh TMOHITUS «IJIaBHAs IMOJTrPYIINa
(Arpynma)» u «mobounas moxarpynma (b-rpymnma)», «manble TEpUOAB» |



«OOoNBIIME TEPUOMB»; COOTHOCUTHh 0003HAUEHUS, KOTOPHIE MMEIOTCS B TAOJIHIIC
«llepnonnueckas cucrema xumuyeckux dneMeHtoB [[. M. Menneneesa», ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHUS AaTOMOB XHUMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsa sapa, oOIIee YHUCIO SJIEKTPOHOB W paclpesielieHhe HUX IO
AJIEKTPOHHBIM CIIOSIM); OOBSICHSTH CBSI3b MOJIOKEHUS dJIeMeHTa B [leproamaeckoit
CUCTEME C paCIpeACICHHEM DJJCKTPOHOB M0 JHEPTreTUYCCKUM YPOBHSIM,
NONYpPOBHSIM M OpOUTaIsiM  aTOMOB  MEPBBIX  YEThIpEX  IEPHUOJIOB;
KJIacCu(UIMPOBATh  XMUMHYECKHE  DJIEMEHTHI, HEOPraHUYeCKHE  BEIleCTBa,
XUMUYECKUE PEaKInu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TerioBoMy 3G dexTy);

XapakTepu3oBaTh (OMHUCHIBATh) (U3MYECKHUE U XUMUYECKHUE CBOMCTBA
MPOCTHIX M CJOXKHBIX BEIIECTB: KUCIOPO/a, BOJAOPO/IA, BOIBI, OOITHE XUMHUCCKHUE
CBOMCTBAa OKCHJIOB, KHUCJIOT, OCHOBAaHWUH W COJICH, TCHETHYECKYIO CBS3b MEXIY
HUMHU, TOATBEPKIas MPUMEpPaMU MOJIEKYJISIPHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi; OMHUCHIBATh POJIb KHUCIOpPOAa, BOJIOPOJAa W BOJBI B
MPUPOIHBIX TPOIECccaX, B JKUBBIX OpraHM3Max, WX MPUMEHCHHE B Pa3IUIHBIX
OTpacisiX TMPOMBINIICHHOCTH, BO3MOXKHOE HWCIOJIB30BAHNE B COBPEMEHHBIX
TEXHOJIOTUAX; OOBSCHATH M MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
UX COCTaBa U CTPOCHMS, BOSMOXKHOCTU MPOTEKAHUSI XMMUYECKUX MPEBpAICHUN B
Pa3IUYHBIX YCIOBUSAX; BBIYHCIATh OTHOCHTEIHHYIO MOJICKYJISIPHYIO M MOJSPHYIO
MacChl BEIIECTB, MOJIIPHYIO MACCy CMECH, MOJIBHYIO JIOJTF0 XUMHUYECKOTO JIEMEHTA
B COCIMHEHHWM, MAaCCOBYIO [IOJII0 XHMHUYECKOTO JJIeMEeHTa 1o Qopmyle
COCIMHEHUSI, HAXOAWTh NPOCTEHITYI0 (OpPMYTy BEIIECTBA MO MACCOBBIM HIIU
MOJIBHBIM JIOJISIM 3JIEMEHTOB, MAaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MOJSPHYIO
KOHIICHTPAITMIO BEIIECTBA B PAaCcTBOPE, IMPOBOJWTH PaCUYEThl IO YPaBHECHUSIM
XUMUYECKON  pPEaKIuu; TMPUMEHSITh OCHOBHBIC ONEPAIMH  MBICIUTEIHLHOM
NEATETLHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IICHUEe, CUCTEMATU3alIUI0, KIACCU(PUKAIINIO, BHISBICHHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3¢M — IS  M3Y4YEHHUS CBOWCTB BEIECTB W
XUMUYECKUX PEAKIINi, eCTEeCTBEHHO-HAYUYHbIE METOJIbI MO3HAHUS — HAOII0IeHNE,
U3MEpPCHHE, MOJCIHPOBAHUE, DKCIICPUMEHT (pEalbHbIH W MBICICHHBIN) — IS
OCBOCHHS YYEOHOTO COJIEP)KAHMS; PACKPBIBATh CYITHOCTH IPOIIECCOB OKUCIICHUS H
BOCCTaHOBJICHHSI, COCTaBJISITh ypaBHEHUS MIPOCTHIX OKHUCJITUTEIIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKITUI
(MeToaOM DJIGKTPOHHOTO 0OajaHca); YCTaHABIMBATH CBS3W MEXKIY peajabHO
HaOMIOAaeMBbIMH XUMHYECKUMHU SIBJICHUSIMH U TIPOIIECCAMH, TPOUCXOJAIUMU B
MaKkpo- ¥ MUKPOMHPE, OOBSICHATh TPUUYUHBI MHOTOOOpa3Hsi BEIIECTB, COOTHOCHUTH
XUMUYECKUE 3HAHUSA CO 3HAHMSAMHU JIPYTrUX YYEeOHBIX IPEAMETOB; COOIIOIATh



npaBmiia 6e3omacHOM padoThl B 1a0OpPaTOpUM MPHU UCHOIB30BAHUU XMUMHUYECKOM
nocyasl ¥ 00OpYIOBaHHS, a TakkKe NpaBWwia OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKUUSMH BBITIOJHEHUsS] JIA0OPATOPHBIX OMBITOB U
MPaKTHYECKUX Pa0OT MO TONYYECHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Bomopoia ¥ KUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C ONPEIEIIEHHON MacCOBOMH
JOJIeH PaCTBOPEHHOTO BEIIECTBA, PEIICHHUIO SKCIEPUMEHTANBHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTMHEHUI;

JIEMOHCTPUPOBATh  BJIAJICHHE OCHOBAMH XHMHYECKOH TPaMOTHOCTH,
BKJIIOUAIOIICH YMEHHs 0€3011acHOro 0OpamieHus ¢ BeMeCTBAMH, CTI0Ib3YeMbIMH B
TIOBCETHEBHOM JKM3HU, a TaK)Ke 3HAHUE MPABHJI TOBEICHUS B IENSX COCPEIKCHUS
3JI0POBBS H OKPYIKAFOIIEH CPEIbl.

K xoHiy oOyuenuss ¢ 9 knacce y oOydawnierocss OyayT c(opMHUpOBaHbI
CIeNyIONIMEe TIPEAMETHBIC pPEe3yNbTaThl H3YYEHUS XUMHUW Ha YTIyOJEHHBIM
YPOBHE:

PACKpBIBATH CMBICTT OCHOBHBIX XMMHUUYECKHUX MOHITUNA: XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, JJIEKTPOOTPULIATEILHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKas PeaKIus, TeroBoil 3((eKT peakinu, Moib, MOJISPHBINA
00BEM,  pacTBOp; AJIEKTPOJIUTBI,  HEDJIEKTPOJIUTBI,  3JIEKTPOJIMTHYECKAsS
JTUCCOIMAIIMS, PEaKIMd HOHHOro OOMeHa, THUAPOJU3 coyiel, oOpaTumele U
HeoOpaTUMBbIE peaKkunu, OKHCJIMTEIbHO-BOCCTAHOBUTEIILHBIE peaxkumu,
OKHCJIUTEIIb, BOCCTAHOBUTEJIb, OKHUCIEHUE W BOCCTAaHOBIICHUE, JJIEKTPOJIN3,
ajoTpornus, aM(oTepHOCTh, XWUMHUYECKass CBs3b (KOBaJeHTHas, WOHHAs,
MeTaJJTNYecKas), MEXKMOJICKYJISIpHbIE B3aUMOJIEHCTBUS (BOJIOPOHASL CBSA3b, CHJIbI
Ban-nep-Baanbca), KOMIUIEKCHBIE COEAMHEHUS, KPUCTALIMYECKUE PELIECTKH
(mpuMUTHUBHASA KyOudeckas, 00BEMHOIIEHTPUPOBAHHAS KyOudeckas,
IrpaHElEHTPUPOBAHHAsT ~ KyOuueckas, TeKcaroHajibHasi IUIOTHOYMaKOBaHHas),
KOppO3Usi METaJIOB, CIUIABBI; CKOPOCTh XHWMHUYECKOM peaKluu, KaTajus,
XMMHUYECKOE PABHOBECHUE, DIIEMEHTBl XUMUUYECKOW TEPMOJUHAMUKHN KaK OJHOM U3
TeopeTndyeckux OcHOB xumuu; [IJIK; wumrocTpupoBaTh B3aMMOCBSI3b OCHOBHBIX
XUMUYECKUX MOHITUHN U
NPUMEHATh JTHU TOHATHS TIPU ONUCAHUM BEIIECTB M HX MPEBPALICHUI;

MCIIOJIH30BATh XMMUYECKYI0 CUMBOJIUKY JJII COCTaBIEHUS (DOPMYJT BEIIECTB
U YpAaBHEHUN XUMHYECKUX PEAKLHM; OINPEAeNaTh BaJCHTHOCTb W CTENEHb
OKHCJIEHUS XUMHYECKUX OJJEMEHTOB B COCAMHEHMSX Pa3IMYHOIO COCTaBa,
MIPUHAIJICKHOCTH BEIIECTB K OMPEIETICHHOMY KJIAaCCy CO€IMHEHUN 1Mo GopMyiam,
BUJIBl XUMHUYECKOW CBA3M (KOBAJIEHTHOM, WOHHOW, METAJJIMYECKOW) B



HEOPTaHWYECKUX COSAUHEHUSX, 3apsA] MOHA TI0 XUMHYECKOU (opMmysie, XapakTep
Cpelbl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX COCIWHEHUN, TUI KPUCTAJINYECKON
PEIIETKH KOHKPETHOTO BEIECTBA; pacKpbiBaTh cMbIca [lepuoanyeckoro 3akona /1.
. Menneneena u
JEMOHCTPUPOBATH €TI0 IOHUMAHUE:

OMHUCBHIBATh M XapakTepuzoBaTh TaOmuunHyo ¢opmy Ileproanueckoit

CUCTEMbI XMMUYECKUX AJIEMEHTOB: paznyaTh MOHATUS «A-Tpynna» u «brpymmay,
«MaJible IEPUOIBDY U «OO0JIbIIINE IEPUOIBIY;

OOBSICHATh CBSI3b TMOJIOXKEHUsI »yemMeHTa B Ilepuoamyeckoir cucreme ¢
pacmpenesieHueM dJIEKTPOHOB IO HIHEPreTUYECKUM YPOBHSM, TMOIAYPOBHSM H
opOuTaNsIM  aTOMOB MEPBBIX YETHIPEX IEPUOJOB; BBIICNIATH  OOIIKeE
3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB AJIEMEHTOB U UX COCAMHEHUN (KUCIOTHO-
OCHOBHBIX M  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  CBOMCTB  OKCHIOB W
TUAPOKCUJIOB) B TIpelesiax MajbIX IEPUOJOB U TJIABHBIX MOATPYII C YYETOM
CTPOCHHMSI UX AaTOMOB; PacKpbIBaTb CMBICI TEOPHUH  BIECKTPOIUTAYECKOU
JIWCCOLIMAllNM, 3aKOHa ['ecca W €ro CIEICTBUM, 3aKOHA JEUCTBYIOIIUX MAacc,
3aKOHOMEPHOCTEH H3MEHEHHUSI CKOPOCTH XHWMHYECKOW pEakiuu, HaIlpaBJICHUS
CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT Pa3IUYHBIX (DAKTOPOB;
KJIacCu(UIIMPOBATh  XMUMHUYECKHE  DJIEMEHTHI, HEOPTaHMYECKHE  BEIIECTBA,
XUMUYECKHUE peakiuu (10 YUCIY U COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, IO
Ter10BOMYy 3(PdeKTy, Mo arperaTHOMy COCTOSIHHUIO PEareHTOB, MO W3MEHEHHIO
CTENEHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, MO YYaCTHIO
KaTanu3aTropa); XapakTepu3oBaTh (OMHCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB HEOPraHWYECKUX COCIUHEHUH, MOATBEPXkIas STO
ONMUCAaHUE MPUMEPAMHU MOJIEKYJSIPHBIX W MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX
XUMUYECKUX PEAKIU; COCTABIATh YPABHEHUS: SJICKTPOIUTUUECKON THCCOLMUAINT
KHCJIOT, IIEJI0OYEH U COJIeH; MOJHbIE U COKPAILCHHBIC YPABHEHUS PEAKIIU HOHHOTO
oOMeHa; peakiuii, MOATBEPKAAIOIIUX CYIIECTBOBAaHNUE TEHETUUECKOUN CBA3U MEXKTY
BEILIECTBAMHU PA3JIUYHBIX KJIACCOB; PACKPBIBATh CYIIHOCTHh MPOLIECCOB TMAPOJIN3a
COJIEN MOCPEICTBOM COCTABJICHHSI KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPaBHEHH
peakiui, CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi MOCPEICTBOM
COCTaBJICHUSI DJIGKTPOHHOrO OallaHca ATHX peakiui; Mpe/IcKa3blBaTh XapakTep
Cpenbl B BOJHBIX PAacTBOpaxX COJICH; XapaKTepu30BaTh (OMUCHIBATH) (GU3HUECKUE U
XUMUYECKNE CBOWCTBA TMPOCTHIX BEHIECTB (KHUCIOPOA, O30H, TpaduT, ammas,
KpeMHul, O0op, a3oT, docdop, cepa, XJop, HATPUN, KaJluid, MarHui, KaJbIUH,
QTIOMUHUM, >Kele30, Melb, IHUHK, cepeOpo) W oO0pa3oBaHHBIX HMH CJIOKHBIX
BEILIECTB, B TOM YHUCIE€ HUX BOJHBIX pPACTBOPOB (aMMHaK, XJIOPOBOAOPOI,
cepoBogaopoa, okcuasl yraepoaa (1, 1V), kpemnus (1V), azora (I, 11, I, IV, V) n



docthopa (I, V), cepur (IV, VI), cepuucras, cepHas, azotHas, ¢ochopHas,
YTOJbHas, KPEMHHUEBAs! KHCIIOThI, OKCHJIBI U THAPOKCU bl MeTaIIOB |A—l1A-rpyn,
amomunus, meau (11), nunka, sxenesa (11 u 11));

MOSICHSTh COCTaB, OTJEJbHBIC CHOCOOBI MOJYYEHHUS M CBOMCTBA CIIOXKHBIX
BELIECTB (KUCIOPOACOACPKAIINE KUCIOTHI XJIOpa, a30TUCTas, OOpHas, yKCycHas
KHCJIOTHI M uX coiu, rajoreHuansl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcuy xpoma (), mepmaHranar kanus; ONMKMCBHIBATH POJIb BaXXHEUIIHUX
M3y4aeMbIX BELIECTB B MPHUPOAHBIX MpOLEccax, BIMSHUE HA JKUBBIE OPTaHU3MBI,
MPUMEHEHHE B PA3NUYHBIX OTPACIAX SKOHOMHKH, MCIIOJIB30BAHHUE IS CO3JaHMS
COBPEMEHHBIX MAaTEPHAIOB U TEXHOJOTUI; MPOBOAUTH PEAKIIUH, MOITBEPKIAIOIIIE
KaueCTBEHHBIM COCTaB pPAa3JUYHBIX BEIECTB, PACIO3HABATH OIBITHBIM IMYyTEM
coJieprKalirecsi B BOAHBIX pacTBOPAX MOHBI: XJIOPU-, OpOMHI-, HOIUA-, CyIbpat-,
¢docdar-, kapOoOHAT-, CUIMKAT-, CYIbPUT-, CYIbPUI-, HUTPAT- U HUTPUT-HOHBI,
TUAPOKCUJI-UOHBI, KATUOHBI AMMOHMSI, MarHUs, KaJIbLIMs, alFOMUHMUS, Kene3a (2+)
u keneza (3+), menu (2+), UMHKA; OOBSCHATH M MPOTHO3UPOBATH CBOMCTBA
BXHEHININX U3y4aeMBbIX BEIIECTB B
3aBHCHUMOCTH OT MX COCTaBa U CTPOCHHUsI, IPUMEHEHHUE BEUIECTB B 3aBUCIMOCTH OT
UX CBOMCTB, BOBMOXXHOCTh MPOTEKAHUSI XUMHUYECKUX MPEBPAIEHUN B Pa3IMUHBIX
YCIIOBUSIX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHWMHUYECKOW KHHETHKH H
TEPMOAMHAMHKH; BEIYUCIISITE OTHOCUTEIHHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MacCChI
BEIIECTB, MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 1Mo (hopMmyse COeIuHEHHUS,
MacCOBYIO JIOJIIO BEUIECTBAa B PACTBOPE, MOJIbHYIO JIOJIFO XUMUYECKOTO 3JIEMEHTA B
COCMHEHUH, MOJIAPHYIO KOHIIGHTPAIIMIO BEIIeCTBA B pPACTBOpE, HAXOAWTH
npocTeinnyio popmMyy BEeIecTBa Mo MacCOBBIM HIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IIPOBOJUTH PACUEThI MO YPABHEHUSM XUMUYECKUX PEAKIUN C YYETOM HEI0CTaTKa
OJIHOTO W3 PEareHTOB, MPAKTHUUYECKOrO BBIXOJA MPOAYKTAa, 3HAUYEHUS TEIJIOBOTO
s dekTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmoaTh  mpaBuia  Oe3omacHoM  paboTel B jabopatopuu  TpH
UCIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpYJOBaHUS, a TakXkKe IpaBUiia
oOpaiieHusi ¢ BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH BBITOJTHEHUS
71a00paTOPHBIX OMBITOB W MPAKTHYECKHX PabOT MO MOIMYYCHHIO U COOWPAHHIO
ra3oo0pa3HbIX BELIECTB (aMMHaka M  YIJEKUCIOrO0 Ta3a) U PEHICHHIO
OKCIIEPUMEHTAILHBIX 3a7a4 10 TeMaM Kypca, NPEICTaBIATh Pe3yJIbTaThl
AKCIIEpUMEHTa B (JopMe BBIBOJOB, JI0KA3aTENIbCTB, rpadUKOB, TAOIUI] U BBISBIATH
AMIUPUYECKUE 3aKOHOMEPHOCTH; PUMEHSATH OCHOBHBIE OTIEPAIIN MBICIUTEIBHOM
NEeATEIbHOCTH (aHAIU3 U

CHUHTE3, CpaBHEHHE, 000011IeHHE, CHCTEMAaTH3AIHIO, BBISIBIICHHC
PUYUHHOCIICACTBEHHBIX CBS3CH) MPU M3yYCHUH CBOWCTB BEIIESCTB U XMMHYCCKHX



peaklMii, BIaJE€Th €CTECTBEHHO-HAYYHBIMM METOJAaMM NO3HaHUs (HaOIIOJEHUE,
U3MEpeHne, MOJEINPOBaHUE, FIKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN);

OPUMEHATh  MpaBwia  0Oe30macHOro  oOpamleHuss C  BEIEeCTBaMH,
UCIIOJIb3YEMBbIMH B TOBCEJHEBHOM JKHW3HHW, IMpaBUja T[OBEIECHUS B LEIAX
cOepeXeHHUs 370pPOBbS M OKpY’KaIOLEeH NPUPOTHON cpeabl, MOHHMMATh Bpen
(omacHOCTb) BO3JEHCTBUS HA JKHUBBIE OpPraHU3Mbl OIPEACICHHBIX BEIIECTB,
HOSICHATh Ha IpUMEpax CrocoObl YMEHBIIEHUS U MPEJOTBPAIICHUS X BPEIHOTO
BO3JICHCTBHS, 3HAYEHUE JKUPOB, OEJKOB, YIJIEBOJOB [JIsi OpraHM3Ma YeJIOBEKa,;
WCIIONIb30BaTh TOJY4YEHHBbIE TpeACcTaBieHus O cdepax mnpodeccrnoHaIbHOMI
NEATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTUSMU, KAK OCHOBY
U1 MPO(PECCUOHANBHON OpPUEHTAIlMM W JJIs1 OCO3HAHHOTO BbIOOpAa XUMHUHU Kak
NpOQUIBHOrO MpeAMEeTa MNpU MPOJOJDKEHUH OOYYEHUsT Ha YPOBHE CpPEIHEro
oO1ero oOpa3oBaHusl; y4aCTBOBAaTh BO BHEYPOUHOUM MPOEKTHO-UCCIEA0BATEIbCKOM
NEATEIbHOCTH  XUMUYECKOM M XMMHKO-3KOJOTMYECKOM  HalpaBJIIEHHOCTH,
OpUOOpPECTH  OMBIT  IPOBEJEHUS  Y4YEOHBIX MCCIEAOBAaHUNM B  YCIOBHSX
o0pa3oBaTENbHBIX  OpraHu3aluii, a  Takke  opraHusaiui  (LIEHTPOB)
JOTIOJTHUTEIBHOIO0 00pa30BaHus AETEM.
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