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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIero o6pasoBaHus (yriryOJEHHBIN
YpOBEHb) cocTaBieHa Ha ocHoBe DenepanbHoil paboueil mnporpamMmel U
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOTpamMMbl
OCHOBHOTO 00miero oOpazoBanus, npeactaBieHHbx B ®I'OC OO0, ¢ ydyetom
benepanbHOl paboyelt mporpaMMbl BOCITUTAHUS.

[Iporpamma mo XMMHM Ha YIUIYOJIEHHOM YpOBHE pa3paboTaHa C IIEJIbIO
OKa3aHMsI METOJIMYECKOM MOMOIIY YUYHUTENI0 B CO3JaHUU pabodeil mporpaMmbl 1o
y4eOHOMY MpPEIMETY.

[IporpaMMa Mo XuMUU Ha YIIIyOJEHHOM YpOBHE MAET MpPENCTaBICHHE O
Hensix, oOmel crparerud OOy4deHHUs, BOCIUTAHUS U Pa3BUTUS 00YyYarOIUXCS
CpeACTBaMH y4yeOHOro MpeAMETa, ONpelessieT o005A3aTelbHOe MPEAMETHOE
COZIEpKaHUE, €T0 CTPYKTYPY MO pa3ziesaM M TeMaM, paclpeiesieHue Mo KiaccaMm,
PEKOMEHIyeMYI0  TOCIEAOBATEIBHOCTh  HM3YyYEHUS  XUMHUU C  Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBfA3€H, JIOTUKH Y4eOHOTO MpoIiecca,
BO3pPAacTHBIX OCOOEHHOCTEH oOywaromuxcda. B mporpamMe mo XuMmMuu Ha
yIIyOJEHHOM YPOBHE YYMTBHIBAIOTCS BO3MOXKHOCTH Y4e€OHOro TIpeAMETa B
peanu3anuu TpeOOBaHUN K IUIAHUPYEMBIM JHUYHOCTHBIM, METANpEeIMETHBIM U
IpeIMETHBIM pe3yiabTaTaM oO0y4deHHs W B (POPMHpPOBAHMH OCHOBHBIX BHJIOB
y4e0HO-TI03HABATEIbHON JESITEIbHOCTH O0YYaroIIerocsi M0 OCBOCHHUIO YYEOHOIO
COJEpKaHUSI.

N3ydyeHne XuMuu Ha Ha yriayOJI€HHOM YpOBHE OCHOBHOIO OOIIEro
0o0pa30BaHUsl OPUEHTUPOBAHO HAa OOUIEKYIBTYPHYIO MOATOTOBKY, HEOOXOAMMYIO
JUIST BBIPAOOTKH MHPOBO33PEHUECKHX OPUEHTHPOB, PA3BUTUS WHTEIUICKTYaTbHBIX
CIIOCOOHOCTEM ¥ MHTEpPECOB OOYyYarolMxcsi, Ha MPOAOHKEHHE OOydeHHs] Ha
YPOBHE CpeAHETO 0011ero 00pa3oBaHuUs.

3HaHWE XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
00y4aroIerocsi, ero MpeACTaBICHUH O MaTePHAILHOM €IWHCTBE MHUPA, BAKHYIO
pOJb UTpatoT POPMUPYEMBbIE XUMHUEH MPEICTABICHHS O TPEBPAIICHUAX YHEPTUN U
BEUIECTB B MpPHUpOJE, O MyTAX peUIeHHs TII00albHBIX MNpPOOJIEM YCTOWYMBOIO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOW, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0seM, MpooJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yyenue XMMUM H Ha yIiIyOJIEHHOM YpOBHE:

CHOCOOCTBYET  peaju3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMUpOBaHUA  KYJIbTYpPhl ~ JMUYHOCTH  OOydarommxcs, HUX oOmed u
(GYHKIIMOHAJIBLHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B (hOPMHpOBAHHE MBINUJICHUS] W TBOPYECKHX CIIOCOOHOCTEH
OOyJaromuxcs, HaBBIKOB WX CaMOCTOSTENbHOW Yy4eOHOH  JeITenhbHOCTH,



OKCIIEPUMEHTATLHBIX M HCCICIOBATEIHCKAX YMEHUM, HEOOXOIUMBIX KakK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
MIPECTaBICHUM O €AMHCTBE MIPUPOJIBI M YEJIOBEKa, SBJISETCS KIFOYEBBIM ATAIllOM B
(GhOopMHUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlaHHBIe HampaBiieHHss B OOY4Ye€HUM XUMUM Ha YriayOJEHHOM ypOBHE
oOecrieunBarOTCs  CIEM(PUKON CoJepkKaHUS TpeaAMETa, KOTOPBIA SBISETCS
MEJarornueckyu aJanTUPOBAHHBIM OTPAKEHUEM OIPENICICHHOIO ATara pa3BUTHUS
XUMHUH.

VYriyOn€éHHbIA KypeC XMMUU OCHOBHOTO OOIIEro 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATHUI XUMHUH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIOJIAraloMUX MPEACTaBICHUN OOIIe XUMHUM U
OT/ICJIbHBIX 3HAUUMBIX MTOHATUM OPraHUYECKOU XUMHUH.

CtpykTypa cojiep:kaHusi MPOTpaMMbl 10 XMMHUHM Ha YTIyOJIEHHOM YpPOBHE
chopMHpOBaHa Ha OCHOBE CHCTEMHOro mojaxojaa kK e€ u3ydenuro. CojneprkaHue
CKJIaJIbIBAETCSI U3 CHUCTEMBI IMOHATHM O XMMHYECKOM DJIEMEHTE W BELIECTBE U
CUCTEMBbI MOHATHI 0 XUMUYECKOU peakiuu. O0€ 3TU CUCTEMbI OPraHU30BaHBI 11O
MPUHIUIY TMOCAEI0BATEILHOIO PAa3BUTHUSl 3HAHUW HA OCHOBE TEOPETHUUYECKUX
MPEACTABICHUIN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepnoanueckoro 3akoHa JI.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

YYE€HUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MPEACTaBICHUM 00 ANEKTPOJUTHUECKON JUCCOIMAIIUM BEIIECTB B PACTBOPAX;

0 XMMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.

B 0OCHOBY TeOpeTMYECKHX 3HAHUN MOJ0KEHbl AMIMPUYECKU IOTyYECHHBIE
(daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS
K Jpyromy W 0O0€CHeuMBaOT OOYy4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OO0JACTHU MPAKTHUUYECKOTO TMPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue cojep’KaHus TPOrpaMMbl MO XUMHUU Ha YIriayOJE€HHOM YpOBHE
MPOUCXOJUT C MCHOJIB30BAHUEM 3HAHUM W3 paHee U3YYCHHBIX YYEOHBIX
MPEAMETOB: OKpYKaloIui Mup, Ouojorus, ¢u3uka, mMaTeMaThka, reorpadusi,
TEXHOJIOTHUS, UCTOPUSL.

[TporpamMMa OCHOBHOTrO 001Iero 00pa3oBaHHA MO XUMHUHU (YTITYOJIEHHBIH
YPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHEHHE (YHIAMEHTAJIHLHOTO XapakTepa
oOpazoBaHus, crnenuuku y4yeOHOTro MpeaMeTa U O0O0ECIeYeHUE YCIHEIIHOTO



oOyueHHusi Ha CIeaylolleM YypoBHE oOpa3oBaHus. B mporpaMme mo XuMHH
peanusyeTcsl pa3BUBAIOLIas M MpaKkTUYecKkas HampaBICHHOCTbh OOYyYEHHUS XUMHH,
mubdepennmanys  oOydeHus,  BKIOYArOmias  NpOQUIBHYIO  MOATOTOBKY
oOydJarommxcss M TMOCJIEeNyIolee CaMOOIpeeieHe B BbIOOpPE HalpaBICHUS
oOy4eHus B Ipo(PHIBHBIX KiIaccax.

YrnyOnéHHoe UW3y4eHHEe XHMHH  CIIOCOOCTBYET  pealu3alud  3ajad
po(hecCHOHANBFHOM OPUEHTALMU U HAMPABJICHO Ha MPEJO0CTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYarolmeMycsi MpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTM TPH HW3YYEHUH Y4eOHOro mpeaMera, HEoOXOauMble IS
MPOJIOJDKEHUS 00pa30BaHus U JalibHEUIEH TPYAOBOM NeATEIbHOCTH.

[IporpaMmMa 1o xumuu (yriayOJE€HHBI YpOBEHb) NpeqHA3HAUYCHA JUIs
UCIIONIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoi€éHHOro, mpodUILHOI0) HM3YYEHHUS OTISIbHBIX
y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O OOLIETO 00pa30BaHU.

OOpa3oBaTenbHble (PYHKIIUM XUMHUHU, W3Yy4aeMOl Ha YIUIyOJIEHHOM YPOBHE,
peanu3yrloTcs B mporecce GopMUpOBaHUS 3HAHUN OCHOB XMMHMUYECKON HAayKH Kak
00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
YyeJl0oBeKa M OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajada y4deOHOro
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUM — BaXKHEHUIINX
(aKTOB, MOHATUMN, 3aKOHOB M TEOPETHUECKHUX MOJ0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO XapaKTepa, s3blka HayKd, B TMPUOOIICHUH K HAYYHBIM
METOJaM TIO3HaHMSI TMPU M3YYEHUH BEIIECTB U XUMHUYECKUX PEaKIUM,
(GbOpMHUPOBAHMU U PA3BUTUH MO3HABATEIBHBIX YMEHUN U CIOCOOOB JESATEIbHOCTH
U HMX NPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHOW M Yy4eOHO-HCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MMOBCEHEBHOM KU3HHU.

[enu u3yyeHUs: XUMHUU OTPaXKaroT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
camMOpa3BUTHUE JIMYHOCTH, (POPMUPOBAHUE €€ UHTEIIEKTa U O0IIEH KyJIbTYpBhI.

N3yyeHne XUMUM HAPaBIICHO HA TOCTUKEHUE CIETYIOUIUX LIeTEeH:

dbopMUpOBaHHE WHTEUIEKTyaJIbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO PELICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIOBUSM KU3HU;

dopMUpOBaHHE  CHUCTEMBl XHMHUYECKMX 3HAaHUM KaKk  KOMIIOHEHTa
€CTECTBCHHO-HAYYHON KapTHUHBI MUpPA, KaK OCHOBBI JUISI TIOHUMaHUS XMMHUYECKOM
CTOPOHBI SIBIICHUN OKPY>KAIOIIET0 MUPa, OCBOCHHE SI3bIKA HAYKHU;

NpUOOIIEHNE OO0YyYaromUXCcsl K CaMOCTOSITEIbHOW —TIO3HABATEIBHOU W
UCCIIEIOBATENIbCKOM  AESATENbHOCTH, K  Hay4HbIM  METOJaM  TIO3HaHU,
(dbopMUpOBaHKE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUH;



dbopmupoBanue  oO0mel  (QYHKIIMOHATBHOW ©  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OLEHUBATH SIBICHUA
OKpY’KaIOIlIer0 MHUpa, WCIHOJB3YS 3HAHUS U OIBIT, NMOJyYEHHBbIC MPHU HU3YUCHHUH
XAMHH, TPUMEHATh WX TMPH PEIICHUH TpoOJeM B TIOBCETHEBHOW KHU3HU W
TPYIAOBOH JACSITEILHOCTH;

pa3BuTHE Yy OOydalolMXCsl HHTEpeca K HU3YYCHHIO XUMHUH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAlMsi K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOIIETO PO U HAITPABICHHOCTH JAIBHEHIIIETO 00YUICHHS,

OCO3HaHWE IEHHOCTH XMMHUYCCKUX 3HAHUU B )KM3HU YEIIOBEKA, MOBBIMICHUE
YPOBHSI 3KOJOTUYECKOW KYJIbTYpPbl, HENPHUATHE JCUCTBUN, MPUHOCAIIUX BpE
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMIIETEHIINI ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB IE€ATEIHOCTH.

Ha yrny6nénnoe nzyuenue yueOHOro npeamMera « Xumus» otBoautcs mno 102
gacoB B 8 n 9 kiaccax (3 gaca B Heneno), Bcero 204 gaca 3a 1Ba rojga 00ydeHUSI.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciieHue. [IpencraBienuss 0 HaydyHOM MO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonspHas Macca cmecH BelecTB. MosbHas J0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peakifil. 3aKOH COXPAaHEHUsI MacChl BEILIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMmernenusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHUSIM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTtayyioB. HaOmromenne Qusmueckux (IIaBl€HHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuyectBoM | Mmonbs. HaOmrogeHume W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Coco0OB  pa3ieneHuss cmeced (C  MOMOILIBI0 MarHuTa, (PUIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxaenue kuciopona B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B JabopaTopuu U MpoMbIuieHHOCTH. [ToHsTHe 0
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJIOTEpMHUYECKHE peakiuu. TorumBo. Vcnonb3oBaHue yris U MeTaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »memeHT W mpocTtoe BemecTtBo. HaxoxkaeHnue Bomoponaa B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyenus. [lonsitue o kuciorax u cossix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTh TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIUKaTopax. KpyroBopoT BoAbl B NPHUPOJE. 3arps3HEHUE IPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HeconeoOpazyomue. MexayHapoaHass HOMEHKIAaTypa OKCUIOB. TpuBHanbHbBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Kiaccudukanus kucior. MexayHapoaHass HOMEHKJIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUpPO/JIie, MPUMEHEHUE BAKHEHIIINX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMU) U CIocoObl mojiydeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCTMHEHU.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

noJiyueHue, coOMpaHue, pacro3HaBaHHE M HU3YyYE€HHE CBOWCTB BOJOpOJA
(ropenue);

B3aMMOJIcicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIEM);

OIpPEEICHUE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBIO UHANKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTBusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpAIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KHCJIOT U IEJIOYEH;

pelIeHHE OKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckasi cucreMa XHMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (CeMemcTBax) CXOIHBIX AJEMEHTOB: LIEIOYHBIX M HIEIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xuMmuueckux odnemeHtoB [J[. WM.  Menneneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB [. V1. MenneneeBay. [lepuonast u rpymmsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsT OpOUTaNb. DHEPreTHUYECKHE YPOBHU U TMOIAYPOBHHU
atoma: S-, p-, d-opOuramu. DNEKTpOHHBIE KOH(MUTYPALMH W SJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DPU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 10 JHEPTETHUYECKMM YPOBHSM, IOAYPOBHAM H
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproanueckol CHCTEMBlI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W mnpaktuku. [[. V. MeHneneeB — y4yeHbIM U
IpaKJaHUH.

DONEeKTPOOTPUIATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XHMMHYECKOM CBS3U: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (hopMyibl BemiecTB. KaTuoHBI n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUSX.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCNEpUMEHTAIIBHOE N3YUECHHUE BELIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHUE, PEAKIIMU PA3JIOKEHUS, COSIUHEHU ).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IIOHATHM, TaK ¥ NIOHATUHN, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NPUPOIbI, (PHUINUYECKUE SBJICHHS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHHE Ta30B, KHUAKOCTEH U TBEPHAbIX (KPUCTAIITMYECKHX) Tell, DIEKTPUUECKHIl
3apsij, KOJMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, GpoTocuHTE3, MPOILIECCH OOMEHA BEIIECTB.

I'eorpadusa: armocepa, ruapochepa, MuHepanbl, TOpPHBIE MOPOIHI,
NI0JIE3HBIE HCKOIAeMBble, TOTIIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIMOHHBIE MaTEpUAIIbI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTh
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKUCIEHUS W BAJEHTHOCTh. llpencrtaBienue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpPJAOM, KUIKOM U Ta3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSl (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTALTHYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukanuss XUMUYECKUX pEaKIuid MO pa3IMuHbIM MpU3HakaM (M0 YHUCITy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONW TEPMOJAMHAMUKH. ODHEPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3(PeKT XUMUUECKOW peakIuu. IK30- U IHIOTEPMHUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHCTBYIOIIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHAYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcCloBUS CMENICHUS
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCANTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaxTtepuctuka). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajlaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HENIEKTpOoJuThl. KaTHOoHBI, aHMOHBI. MeXaHu3M JHCCOLMALMU BELIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTtBeHHbIE peaklii Ha HOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOPUAA HATPUs);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

IIPOBEJICHUE ONBITOB, WIIOCTPUPYIOIIUX IPU3HAKA NPOTEKAHMS PEaKLMMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHIIOpawxka u (perondranenHa) ajis
ONpPEENICHMS XapaKTepa Cpeibl B paCTBOpPax KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJCHUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pEelIeHHE OKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm: «OKuCIUTEeNbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka HemeTaioB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
MpUMEHEHUE. JlelicTBHE XJopa H XJOPOBOJOPOAA HA OPraHM3M YEJIOBEKa.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
IpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKUE PeaKIny, JIeKAIIe B OCHOBE MPOMBIIIIEHHOTO CIOCc00a MoTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabput-, cynbGua- U cyiabdar-annoHsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHWE U TMOJy4YCHHE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuabl asora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
CBOMCcTBa (0OlIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHH(PHUYECKHe),
IpUMEHEHUE. XUMUYECKUE PEaKIUH, JIeKAIIUe B OCHOBE IOIY4YEHHs] a30THOM
KHUCIIOTHI B TIPOMBITIUIEHHOCTH. HuTpatsl 1 HUTpuTHl. KauecTBEeHHBIE peakIuu Ha
HUTpAaT- ¥ HUTPUT-AaHUOHBL. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOUIeH Cpeisl
COCIMHEHHUSIMH a30Ta (KUCJIOTHBIC JOXKIW, 3arps3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
docdop), ¢puznueckue U XMMHUECKHE CBOMCTBA (B3aMMOJAEWCTBHE C METaJUIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl docdopa (I, V), dochopnas kuciora, Gu3MYecKUe U XUMHUUYECKHUE
cBoiicTBa, nosyueHue. Kauecrsennas peakuus Ha (ocdar-uonsl. [Ipeacrasnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopOuuu. KpyroBopot yriepoaa B mpupoje.
Oxcuppl yriepoaa, ux (pu3nueckue U XMMUYECKHUe CBOMCTBA, NEHCTBUE HA KUBbIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcuaoMm yriepona (IV). VYronbHas Kuciora u ee COJU, HUX
dusznyeckue U XMMHYECKHE CBOWCTBA, MOJydeHHE U npuMmeHeHue. KapOoHatsl,
rHApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.



[lepBoHa"aIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TWIEH, alETHIECH), 3TAHOJI, TJIMIEpPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajioreHaMu), MOJy4YeHUe U MPUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYCCKHE M XUMUYECKHUE CBOMCTBA, MOJTYYCHUE W MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro MCIOIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMHUJ- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEakiuid Ha CyabPua-, cyinbPuT- U cyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOupaHue, paclio3HaBaHUE M HU3YYCHUE CBOMCTB aMMHAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoc(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
bynnepeHa, ¢ TpoIeccoM aJCcOpPOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKHCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON MPOMBIILICHHOCTH;

peneHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux anemeHToB /. 1. MenneneeBa u ctpoenust aroMoB. Meraiel A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPIrusl. DJIEKTPOJIU3 PacCIlJIaBOB U PACTBOPOB COJIEH KaK OJIMH U3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuognueckon cucreme XMMHYECKUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. Baxseillne coequHEHWs KanbLus U Marus (OKCUI, THAPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aroma, HaxoXAEeHUE B Ipupone. Pusndeckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nonoxkenne B llepuomnueckon cucreme XumMuyeckux anemeHtoB  [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHJIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTAa B COCIMHEHUHU (Ha MPUMEPE COEAMHEHHI Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XUMHUYECKHMX CBOMCTBAX MPOCTHIX BELIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHk: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHbIE peaklliy HAa KATUOHBI LIMHKA.

Kene3o: cTrpoeHne aroma, CTENEHM OKHCIEeHHA. HaxoxneHue B mpupone.
du3nyecKkre 1 XMMAYECKUE CBOMCTBA Kelle3a, TpUuMeHeHne. buonornueckas posib
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). Uyryn u cranp — cruiaBbl xene3a. [[pou3BoACTBO yyryHa U CTalH.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PEIIETKH;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUJIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

U3YYEHUE MPOLIECCOB IOIYYEHUS TUAPOKCUIOB JKEE3a, UX XUMHUYECKUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KaJIbIINS;

uccienoBanue aM(GOTEPHBIX CBOMCTB THIPOKCHUJIA ATIOMHHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

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

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BCIIIECTBA M MaTepHalibl, 00JIaCTH WX MPUMEHEHHs. be3omacHoe HCIoIb30BaHUE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIUHEHUHN sl (YHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XxumMuu B pelIeHnr 3KOJIOTUYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIOTHOTO JOX/Is, U3yYCHHE €T0 BO3ACHCTBUS HA MaTEPHUAIIBI.

IToBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHWYECKUX IJIEMEHTOB U UX COCIMHEHUN B IEPUOJIaX U TPyMIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Kimaccubukanys XUMHUECKUX peakIuid 10 pa3IMYHbIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. [ maponms coseit. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJOIHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEH W TBEpAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, OeTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0To CBETa B CIIEKT.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI, IUIAHETA 3E€MJIA.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAJUIUOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACIEIUI0, MOHMUMAHWE 3HAYEHHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHUBE, TMPOSIBJIEHWE KOMMYHUKATUBHOW KYJIbTYphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TMOCJEACTBUM
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOT'O MO3HAHUS JJI1 Pa3BUTHUS KaXKJIOr0 YeIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HABaTelIbHAs MOTHBAllUSI W UWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH W3HW, OTBETCTBEHHOIO OTHOUIEHUSI K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYyAIIUX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEAOBATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)Kalollel Cpelibl; OCO3HaHUE TIJ00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh MPUMEHSTHh 3HAHUS, MOJTy4yaeMble
MpU U3YYEHUU XUMHH, Uil PELIECHUS 3aJlad, CBS3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYacCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXMIPEIMETHBIX) MOHSATUM, OTPaKaroIIuX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU Y4YEOHBIMU JACUCTBUSIMHU (I1O3HABATEIIbLHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIWA, a  TaKKe  MNPOCKTHO-MCCIENOBATEIbCKOW  JCSITEIBHOCTH
oOyuJaroluxcs B Kypce XuMUH;

CIIOCOOHOCTh WX HCHOJB30BaTh B y4eOHOMH, MO3HABATEIbHOM M COIMAIBHON
TPaKTHUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWM: PACKPHIBATh CMBICI XUMHUYCCKUX TOHITHH (BBIACISATHh UX CYIICCTBEHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TMPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHUE XUMHUYECKON PEaKIMU — MPHU PEIICHUH Y4eOHBIX 3a]ady; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

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

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MNpoOJieMy, ONMPENEsATh IeJib U 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHMKAX WH(OpMaIuu (HayqHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHbOpMaIIMIO, 3HAYUMYIO JJIs pelleHds y4eOHOHl 3ajgaud; yMEHHsS NpPUMEHATH
pa3MyHble METOJAbl U (POPMYJIMPOBATH 3alpoChl TMpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSITEIbHO BBIOMpATh ONTUMANbHYIO (OPMYy MpEACTaBICHUS
uHpopmaruu (cxembl, Tpa@uKd, IUArpaMMbl, TaOJHIIbI, PUCYHKH U JpYyrue
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3nudeckue u
MaTeMaTHYeCKHUe) 3HAKU U CHUMBOJIBI, (popMyIbl, abOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBLHOM NESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(MJIM) TUCKYCCUU 3a71aBaTh BOMPOCKHI IO 00CYK/1aeMOM TeMe U BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACisaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBHIMOJHEHHOW pabOThI; pemaTh BO3HUKAIONIUE MPOOJIEMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh COCcO0 perieHusi yueOHON 3a1adyn (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 00O0OIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JIEHCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOTrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajJbHEe OCBOMTbH MaTepHall, OBJIAJETh PACIIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMHUSA»; OCHOBbl HAYYHOTO MBIIUICHUS;, BUJIbl JACSITEIBHOCTU IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOyuwaromerocs OyayT chopMupoBaHbl
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAS), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aToOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHash OpOWTalIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEIEHb OKUCJICHHS, OKHUCIUTEId |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MOHATHUS MPHU ONIMCAHUU BEIIECTB U UX NPEBPALLICHUN;

WCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIACCy COEIMHEHUH 1o (hopMyiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHa ABOTaipo M €T0 CIEACTBUN, IPEACTABICHUN O HAYYHBIX METOAAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX JJIEMEHTOB OT UX NOJ0XKeHUA B [leproanueckoii cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoab» U «O0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YUCIIO0 AIEKTPOHOB U PACTIPEIEICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUYECKUE PeaKIuu (110 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TEHETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOIO 3JIEMEHTAa B COEMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CICICTBEHHBIX CBSI3€ — I W3YYCHHsS] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaKkli, eCTECTBEHHO-HAyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMU, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBIACHATD
IPUYUHBI MHOTOOOpa3usi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUSI CO 3HAHUSAMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia  Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB W MPAKTHYECKHX PabOT MO MOJYYCHHUIO W COOMpPaHHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIAQJCHHE OCHOBAMHM XMMHYECKOW  TIPaMOTHOCTH,
BKJIIOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBAMH, HUCIOIb3yeMbIMU
B IOBCEIHEBHOM >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISAX COEPEKECHHUS
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwaromierocs OyayT c)opMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYECKasl peakiys, TerIoBor 3(eKT peakiuu, MOJb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMHU, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE pelIeTKH (MPUMHUTHBHAS KyOuueckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KAaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [1/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIIHIL;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTMYECKOW) B HEOPraHMYECKUX COCIUHEHMSX, 3aps]l HUOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepu3oBaTh TaONMuHyr0 ¢opmy Ilepuoanueckoit
CUCTEMBbl XMUMHMYECKHMX DJIEMEHTOB: pa3inyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpenielieHueM JJIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, MOJAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUJIOB) B MpeJeiax MaJbIX MEPUOJIOB U TJIaBHBIX MOJTPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCHUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKUCIICHUSI XMUMHYECKHX HJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALUN KUCIIOT, HIeI0YeH
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh IPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJbIIUM, ATFOMUHUH, KEIE30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMH CJIOXKHBIX BEIIECTB, B TOM YHCJI€ HUX BOIHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), asora (I, I, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEUIECTB (KHUCIOPOACOACpKAIIUe KUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U MX coiu, ranorenuasl kpemuus (IV) u docdopa (Il u V), oxcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MAaTEPUaIOB U TEXHOJOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMUI-, MOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCHUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO (GopMysie COCAMHEHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIMl C YYEeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUU XUMHUYECKOM TOCYIsl W OOOpYyJOBaHUS, a TakkKe IMpaBuUiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
DKCIIEPUMEHTAJIFHBIX 3a7a4 10 TEeMaM Kypca, TMPEJACTaBIsATh Pe3yIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHHWE, CHCTEMATHU3aIldI0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIONB3YEMbIMU B TOBCEAHEBHOW JKM3HM, TMpaBWiIa TIOBEIEHUS B LEISIX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB JJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIsl Ipo(ecCHOHaNbHON OpUEHTAllMd U 11 OCO3HAHHOTO BBHIOOpA XHMMHH Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESITENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEIOBAaHUH B YCIOBUSX 00pa30BaTEIbHBIX OPraHU3alu,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M IPAKTHYCCKOU 8 2
JESATEIbHOCTH YEJIOBEKa
BemecTBa 1 XuMu4aeckue
1.2 21 1
peakiuu
Hroro no paszneny 29
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o rasax.
2.1 15 1 1
Kucnopon. Oxcunbl
Bonopoa. Ilonstue o kucinorax u
2.2 6 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 12 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 49

Pa3pnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.




Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[Tepuonuueckuii 3aKOH U
31 [Tepuonnueckas cucrema 12
XUMHUYECKUX dieMeHToR /1. 1.
MenneneeBa. CTpoeHue atoMa
XUMHYECKas CBA3b.
3.2 OKUCIUTEIIBHO- 12
BOCCTAaHOBUTEJIbHBIC PEAKIIHH
Htoro no pazneny 24
PesepBHOe Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 102
ITPOI'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoarupie | Ipaxruseciue o0pa3oBaTejbHbIe
padoThI padoThI pecypesI
Paznen 1. BemecTBo H XuMHYecKasi peakuus
11 [ToBTOpenue u yriyOiaeHne 3HaHHA O 4
' BEILIECTBE
12 OcHOBHBIE 3aKOHOMePHOCTH MPOTEKAHHS 12 1 1
XUMHUYECKHX PeaKuii
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 12 1 5
XUMHUECKUE peakiy B pacTBOpax
Htoro no paznemny 28
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO61mas XxapakTepUCTHKA XUMUYECKUX 5 1
' aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 9
COEZIMHEHUs
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop 11 1
U UX COCTUHEHHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 12 1 2
KPEMHHI, UX COeTMHEHMs. bop
Hroro no pazneny 37




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

3.1 OO01111e cBOMCTBA METAIIJIOB 9
3.2 Baxkueiime Metauibl 1 UX COEIUHEHUS 18 2
Hroro no pazgeny 27
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
BemectBa 1 Matepuaisl B ;KU3HU
4.1 yeaoBeKka. OCHOBBI DKOJIOTHYECKON 2
rPaMOTHOCTH
Hroro no pazgeny 2
Pa3znen 5. O0001menne 3HAHUH
[ToBTOpeHUe 1 06001IeHNE 3HAHUT
5.1 OCHOBHBIX Pa3/esioB Kypco 8—9 8 1
KJIaCCOB
Hroro mo pazueny 8
OBUIEE KOJIMYECTBO YACOB I10 102 10

[NPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
N KosmuecTBo yacos DJIeKTPOHHbIE
11/121 Tema ypoka Beero Kourpoabubie IIpakTuyeckue ns){[::}?nﬂ undposbie
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl
1 [Ipeamer xumun. Poiap XUMHUM B )KU3HU 1
yeJioBeKa
5 Tena u BemecTBa. PU3nUECKUe U XUMUUYECKHUE 1
CBOWCTBA BELIECTB
3 Ou3nuecKrue 1 XUMUYECKHE SBICHUS 1
[ToHsATHE O TEOPETHUECKUX METOAAX MTO3HAHUS
4 B €CTECTBEHHBIX HayKax. VICTOUHUKH 1
XUMHYECKON HH(pOpMAITUH
[TpakTuueckas pabota Ne 1 mo reme "[IpaBumna
5 paboThl B 1abopaTopun U MPUEMBI OOpaIICHUS 1 1
¢ 1abopaTopHbIM 0060pynOBaHHEM"
YucTele BemecTBa U CMECH
CrniocoOsI pa3aenenus cMmecei 1
[IpakTuueckas padora Ne 2 o Teme
8 "Paznenenue cmeceit (Ha mpuMepe OUYUCTKH 1 1
NIOBapeHHO conn)"
9 ATOMBI U MOJIEKYJIBI 1
10 XUMHUYECKUE IIEMEHTBI
11 [IpocTeie u COXKHBIE BENIECTBA
12 Xumnueckas popmyna. BareHTHOCTh aTOMOB 1

XUMHUYCCKUX 3JICMCHTOB




13

3aKO0H IIOCTOSHCTBA COCTaBa BEILICCTB

OTHocHUTeNbpHAsA aTOMHAs Macca.

14 OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca

15 MaccoBast 1011 XUMHYECKOTO 3JIEMEHTA B
COEIMHEHUU

16 Haxoxaenne npocreiiieid GopMyIibl BelecTa
110 MaCCOBBIM JIOJISIM 3JIEMEHTOB

17 KoimmuectBo Bemecrtsa. Moiib

18 MogsipHast Macca CMECH BEILIECTB

19 MonbHast 40511 XUMUYECKOTO JIEMEHTA B
COCMHEHUH

20 Haxosxxaenue npocreiimieid GopMyIbl BeliecTa
10 MOJIBHBIM JOJISIM 3JIEMEHTOB

21 XUMHUYECKUE ABICHUA. XUMUYECKasl Peakius U
€€ MPU3HAKU

22 3aKOH COXpaHEHUsl MaCChl BEIIECTB

23 XVMHYECKUE YpaBHEHUS

24 THUITBI XUMHYECKUX pEaKIMil
Pacuérel no XuMHUYECKUM ypaBHEHUAM

25 KOJINYECTBA U MAaCChl NUCXOAHBIX BELIECTB WU
MPOAYKTOB PEAKLUU
Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU

26 pEAKIUH: KOJTMYECTBA BEIIECTBA, MACCHI TTO
M3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
pEareHTOB WX MPOAYKTOB PEaKLUU
Brerunciienus no ypaBHEeHUSIM XUMHUYECKOM

27 PEAKIHUH: KOJTMYECTBA BEIECTBA, MACCHI TTO

HN3BCCTHOMY KOJIMYCCTBY BEIICCTBA, MACCE




peareHTOB WIX NIPOAYKTOB PEAKLIUU

28 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

29 KonTtponsnast padora Ne 1 mo teme "Bemecta
Y XUMHYECKHE peakun"

30 Boznyx — cmech raszos. [lonsitie o razax.

31 3akoH ABoranpo. MomisipHbIid 00bEM ra3oB
Brrunciienus 00bEMa, KOJIMUECTBa BEIeCTBA

32 rasa 1o U3BECTHOMY €r0 KOJINYECTBY
BElIECTBa, 00BEMY

33 OTtHOCHUTEIBbHAS VIOTHOCTD I'a30B
Boruucnenus oTHOCUTENEHON MOJIEKYIISIpHON

34 Macchl ra3a 1o U3B€CTHOM OTHOCUTEIBbHOM
IUIOTHOCTH

35 Brrancnenust 00bEMOB ra30B 10 YpaBHEHHIO
XUMHYECKON peaKkuu

36 Kucnopos — 3JIeMEHT M IPOCTOE BEILIECTBO

37 Oxcuabl

38 CniocoObl oy4eHus KUCI0po/ia B
1a60paTOPUN U IPOMBIIIIIICHHOCTH
[TpakTuyeckas padora Ne 3 o Teme

39 "Tlony4yeHue u coOupaHue KUcIoposa,
M3y4YEHUE ero CBOMCTB"

40 KpyroBopot kuciopoaa B mpupoze

a1 O30H — aytoTporHas MoauduKaius
KHCII0po/ia

42 TennoBoii 3¢ ekt XuMuIeckoil peakiuu,

TCPMOXUMHNYCCKUC YPABHCHUA, OK30- U




SHAOTCPMHYCCKUC PCAKITUN

Brruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

43 MAacCChI IO U3BECTHOMY KOJIMYECTBY BEIIECCTBA, 1
00BEMY, Macce peareHTOB WIH NIPOTyKTOB
peaxkuuu
44 KoHntposbnas padora Ne 2 mo teme "Bo3ayx. 1
Kucnopon. Oxcuapt"
45 Bomopon — a5eMeHT 1 MPOCTOE BEIIEeCTBO 1
46 Crioco0bI mosrydeHust BOAOPOAa B 1a00OpaTopuu 1
U TIPOMBIIIUICHHOCTH
[TpakTiueckas padorta Ne 4 o reme
47 "ITonydyenue u codupanue BoIOpOaa, U3yU4CHUE 1
€ro CBOMCTB"
48 [Tonsitue o xkucnoTax u coisx. CocraB KUCIOT 1
U conen
49 Brrurcnenus 006EMOB ra30B 10 ypaBHEHHUIO 1
XUMHUYECKOU PEeaKITHH
Boruncnenus mo ypaBHEHUSIM XUMHYECKOM
peaKIuu: KOJIMYECTBA BEIIeCTBa, 00BhEMa,
50 MacCHhI IO H3BECTHOMY KOJIMYECTBY BEIIECTBA, 1
00BEMY, Macce peareHTOB WIH MPOyKTOB
peaxkuu
51 ®dusnueckue cBoicTBa BoAbl. Bona B mpupozae 1
52 XuMHYecKHe CBOMCTBA BOIEI 1
53 CocraB ocHOBaHU 1
54 PactBopbl. PacTBOpHMOCTE BEIIECTB B BOJE 1
55 CrniocoObl BbIpayKeHUS! KOHIIEHTPALI 1




pacTBOPOB: MAaccOBasi JI0Jsl paCTBOPEHHOTO
BEIIIECTBA, MOJISIPHASI KOHIICHTPAIUS

[IpakTuueckas padora Ne 5 o reme
"IIpuroToBieHNE PaCTBOPOB C OIIPEAEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO

%6 BemiecTBa. [ [purorosienne pacTBOpoB C
onpeacEHHON MOJISIPHON KOHIIEHTpauen
pacTBOpEHHOTO BellecTBa"

57 Brrauciienus ¢ HCHoIb30BaHUEM TTOHSTHS
«MaccoBasi OIS BEIIECTBA B PACTBOPE»
Bbruucnenus ¢ ucnosnb30BaHUEM MOHITHS

58 «MOJIIpHAsl KOHLIEHTPALUS PaCTBOPEHHOTO
BEIIECTBAY

59 3arpsi3HeHue NpUPOIHBIX BoA. OXpaHa u
OYHCTKA IPUPOTHBIX BOJ.

Brranciienus ¢ ucnonp3oBaHueM rpaukoB

60 PacTBOPUMOCTH JIJIsl pacCu€TOB PACTBOPUMOCTH
BEIIIECTB

61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

62 Konrtponsnas padora Ne 3 o teme "Bogopoz.
Boga. PactBopsl. OcHoBaHus"

63 Oxkcuppl: cocTas, KiaccupuKalus,
TpPUBHAJIbHBIC HA3BAHUS

64 [TomyueHne U XUMHUECKUE CBOICTBA OKCHUJIOB

65 [ToHsiTHE O TUAPOKCHUIAX — OCHOBAaHUSIX U
KHCJIOPO/ICOIEPKAIMX KHCIOTaxX

66 Ouznyeckue 1 XUMUUECKHE CBOMCTBA KUCIIOT

67 [Tonyuenne kucnor




68

Knaccudukanus ocHoBaHUH

69

70

[[[€émoun, UX CBOMCTBA U CIIOCOOBI MOTyYEHUS

HepactBopumble OCHOBaHMS, UX CBOMCTBA U
CIOCOOBI TONTyYeHUSs

71

[onsarue 06 aM(pOTEpPHBIX THIPOKCUIAX:
XUMHUYECKHE CBOMCTBA U MOJTyYCHHE.
[IpuMeHeHne Ba)KHEUIINX OCHOBAHUI

72

73

Conn: COCTasB, KJ'IaCCI/I(I)I/IKaLII/IH, TPHUBHUAJIBHBIC
Ha3BaHUs

dusnueckue U XMMUYECKHE CBOWCTBA COJIEH.
[Tonyuyenue coneit

74

75

76

77

78

I'enernueckas cBsA3b MEXKIY KiIacCaMu
HEOPraHUYECKUX COECIUHEHUI

[TpakTuueckas pabota Ne 6. Pemenue
HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHIX
COCTUHEHUIN)

Boruncnenus o ypaBHEHUAM XUMUYECKON
peaKIMU: KOJIMYEeCTBA BeleCcTBa, 00bEMa,
MAacCCBhI 110 U3BECTHOMY KOJIMYCCTBY BCIUICCTBA,
00BEMY, Macce peareHTOB WIH MPOyKTOB
peakuuun

Brruncnenus maccsl IpoAyKTa PEAKUH 110
M3BECTHOM Macce OJTHOTO U3 UCXOJHBIX
BEIIECTB, B35 TOTO B BUJIE PACTBOPA,
COJIEpIKAIIETO ONPEAEIEHHYIO MAaCCOBYIO JIOIIO
PacTBOPEHHOTO BEIIECTBA

KonTtponbHas padora Ne 4 mo teme "OcHOBHBIE




KJIACChl HEOPTraHUYECKUX COCTMHEHUI"

[IepBble NOMBITKU KJIACCU(PUKALIUU

7 XUMUYECKHUX JIEMEHTOB

80 DNeMEeHTBI, KOTOpbIe 00pa3yoT aM(poTepHbIe
OKCHJIbI ¥ TUAPOKCUIBI

81 [Tepuoanueckuit 3akoH. OTKpbITHE
[Iepuoanueckoro 3akoHa

82 [Tepuoas! U TpyIIIBI

83 CocTaB aTOMHBIX Si7IEp

84 H30TOMBI KaKk pa3HOBUIHOCTH aTOMOB
XUMHUYECKOTO JIEMEHTA

85 DHepreTuyeckue ypoBHU U TIOJyPOBHH aTOMa;
s-, p-, d-opbuTanu

86 DNEKTPOHHBIC KOH(DUTYPAITUH U AJIEKTPOHHO-
rpaduueckue GopMyIIbl aTOMOB
CTpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB

87 nepBbIX 20 XUMHUYECKUX JIEMEHTOB
[Tepnonnueckoii cucremst .M. MeHnneneena
3aKOHOMEPHOCTU U3MEHEHUS Painyca aTOMOB

88 XUMUYECKHUX AJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TpyInam u
nepuoiam
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

89 ero nosoxeHuto B [lepuoguueckoit cucreme
JI.11. MenneneeBa
3nauenwne [leprognveckoro 3aKoHa u

90 [Tepuoanueckoil cUCTEMbI XUMUYECKUX

9JICMCHTOB IJId pa3BUTHUSA HAYKH U ITPAKTHUKHU




DIIEKTPOOTPULIATETHHOCTh XUMHUYECKUX

91 1
2JIEMEHTOB

92 KoBanentnast nonsipHas cBsizb

93 KoBasieHTHast HEMOJsIpHAs CBS3b 1

94 Honnas cBs13b

95 DJIEKTPOHHBIC U CTPYKTYpPHBIE (DOPMYITBI 1
BEILIECTB

96 TUIBI KPUCTAUTHYECKHUX PEIIETOK U UX 1
XapaKTePUCTUKU

97 CreneHb OKHCICHUS 1

08 XUMHUYECKHE DIIEMEHTHI — OKUCIUTEIN U 1
BOCCTaHOBUTEIU
CocraBieHre ypaBHEHUN OKHCIUTEIbHO-

99 BOCCTAHOBUTEJIBHBIX PEAKITUH, METO/T 1
AJIEKTPOHHOTO OallaHca
Boruncnenus no ypaBHEHUSIM XUMHYECKOM
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,

100 MacCHhI TT0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, 1
00BEMY, Macce peareHTOB WIH MPOyKTOB
peakuu

101 O000111eHNEe U cUCTEMATH3allHs 3HAHUH 1

102 Konrtponsnas padora Ne 5 no teme "Crpoenue 1
aroMa. XMMHYECKas CBA3b"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




9 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

CTpOGHI/Ie aTOMOB

CreleHb OKUCIICHUS B BAJICHTHOCTh

Bunn xumMuueckoil cBs3u

THUIBI KPUCTAIIIMYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHMS KPUCTAIIINYECKUX
pEeIETOK

Knaccudukanus XuMHIeCKUX pEaKIfi 1mo
Pa3IUYHBIM MPU3HAKAM

OHepreTuka XMMHUYECKHUX PEaKIUH.
TennoBoil 3¢ ekt XuMuueckoi peakuuu

Bbruuciienus no TepMOXUMUYECKOMY
YPaBHEHMIO PEAKIIMHU: TETJI0BOTO 3 dexra
XUMUYECKOH peaKIiy Mo KOJIUYECTBY
BELIECTBA, Macce WIH 00BEMY
IIPOpEearupoBaBIIero Uiu 00pa30BaBIIETOCs
BEIIIECTBA

[ToHsiTHE O CKOPOCTH XMMUYECKOUN pEAKIIHH.
3aKoH JACHCTBYIOIINX MaccC

OHeprus aktuBauuu. [lonarue o karanuse.
®epmenThl. UTHrHOUTOPBHI.

10

@akTOpBI, BIUSAIOIINE HA CKOPOCTh




XHMHYECKOH p€akuuu

11

[ToHsiTHE O XUMHYECKOM PAaBHOBECHH,
npuniun Jle [larense

12

@DaKTOpbl, BAUSIOIINE HA COCTOSHUE
XMUMHUYECKOTO paBHOBECHSI.
[Iporno3upoBaHue BO3MOXHOCTU
IIPOTEKAHUS XMMHUECKUX MPEBpaIlleHUuH B
Pa3IMYHbIX YCIOBUIX

13

OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

14

BaxHble OKHCIUTENIN U BOCCTAHOBHUTEIH.
[Tepmanranat kanus

15

[IpaxTuueckas padora Ne 1. Pemenue
HKCIIEPUMEHTAIBHBIX 3314 110 TEME
«OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE
peaxIum»

16

KontponbHas padora Ne 1 o teme
«OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHUX PEAKLIUI»

17

PacTBOpeHue kak GU3NKO-XUMHUECKUI
poIIecc

18

3J'ICKTpOJ'II/ITBI H HCOJICKTPOJIUTHI

19

HNonHnoe npousseneHue Boasl. BonopoaHsli
IIOKa3aTesb

20

DNEeKTpOoNUTHYECKas! AUCCOLMALINS KUCTIOT,
OCHOBAHUH U COJIEU

21

Peakiun nonnoro ooMeHa




CBoiicTBa KMCJIOT, OCHOBAaHHUH M COJICH B

22 CBETE MPEICTABICHUI 00
JIEKTPOIUTUYECKOH TUCCOLMaliuu

23 KadecTBeHHBIC peakIy HAa HOHBI
[IpakTrueckas padota Ne 2. Perenue

24 HKCHEPUMEHTAIBHBIX 33/a4 110 TEME
«QNEKTPOIMTHYECKAS TUCCOITUAIIHS

25 IMaaponus coneit
[IpaxTuueckas padora Ne 3. Pemenue

26 9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe
«I'maponus conein
BbrauciieHust Macchl IPOAYKTa PEaKIUU 1O
M3BECTHOM MacCe OJJHOTO U3 HCXOJHBIX

27 BEILIECTB, B3STOTO B BUJIC PACTBOPA,
COJIepKALIEro ONpeAeIEHHYIO
KOHIIEHTPALIMIO PaCTBOPEHHOTO BEIIECTBA
KontponsHas padora Ne 2 o Teme

28 "DIEeKTPOIUTHYECKAsT JUCCOLUALIMS.
XuMHUYECKHe peakiuu B pacTBopax”

29 OOm1ast xapakTepUCTHKA HEMETAIUIOB

30 OO1m1ast xapaKTepUCTHKA raJIOTeHOB

31 Xnopoonopos. CossiHas KUCIOTa
IIpakTuyeckas padora Ne 4 o Teme

32 "IlosrydeHne COnAHOM KUCIOTHI, U3yUEHHUE €€
CBOMCTB"

33 [ToHsATHE O KUCTOPOACOAEPIKALINX KUCIOTAX

XJIOpa U UX COJIAX




Brrancnenus no YpaBHCHUAM XUMHNYECKUX

34 peaKkIuii, eclii OJIMH X PEarcHTOB JaH B
H30BITKE

35 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA-
IPYIIIBI

36 CrtpoeHue 1 CBOIMCTBA MPOCTOTO BELIECTBA
cephl. AJUTOTPOTIHBIE MOIU(UKAITUH CEPBI

37 CepoBonopo, ctpocHHe, (PU3HUECKUC U
XMMHYECKHE CBOMCTBA

38 Oxcubl cepbl

39 CepHuCTast KUCIIOTA U €€ COJH.

40 CepHas Kuci0Ta U ee CoJin

41 [IpoMbIIIEHHOE TTOTYYEHUE CEPHOM
KHCITOTHI
BrrancneHuss Macchl MPOAYyKTa PEAKITHH 110

42 M3BECTHOHM MaccoBoit (00bEMHOI) moe (%)
€r0 BBIX0JIa OT TEOPETHIECCKH BO3ZMOKHOTO
Brruucnenust maccoBoit (00bEMHOM) 10511

43 (%) BBIXOIA MPOIYKTA PEAKIIUH TIO
M3BECTHOM Macce (00bEMY) HCXOIHOTO
BEIIECTBA U MTPOAYKTA PEAKIHH

44 OOm1ast xapakTepucTHKa 1eMeHTOB VA -
TPYIIIBI

45 A30T, pacrpocTpaHeHHe B IPUPOJIE,
(bu3nuecKre U XUMHUYECKHe CBOMNCTBA

46 AMMHUaK, ero GU3NYecKue 1 XUMHUECKUEC

CBOMCTBA




47

CoJyii aMMOHUS

[IpakTrueckas padorta Ne 5 o Teme

48 "[TonyueHne aMMuaKka, H3y4eHHE €ro
CBOMCTB"

49 Oxcunst azota (I, 11, I, 1V, V)

50 A3oTucTas KucioTa. A30THas KUCIOTa
Hwutpatsl 1 HUTpUTHL. XUMHYECKOE

51 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl
COCAMHEHUSIMH a30Ta

59 docdop, amoTporHbIe MOIU(PUKAIIUH
dbocdopa

53 Oxcunbt pocdopa (I, V) u pochopras
KHCJIOTa
[ToHATHE O MUHEPATBLHBIX YIOOPEHUSX.

o4 3arpsi3HeHue NPUPOJHBIX BOJJOEMOB
COCIMHEHHSIMU a30Ta U Gocdopa

55 VYrnepon, ero amioTponHbie MOAUGUKAIIUN U
CBOMCTBA
Oxcunpl yraepona, ux pusmueckue u

56 XUMHUYECKHE CBOMCTBA. DKOJOTHUECKUE
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIepoa
(V)
ITpakTuyeckue pabotsl Ne 6 o Teme

57 "TTonyuenue okcuaa yraepona (1V) u
M3y4YEeHUE ero cBOMcTB"

58 VYronbHast KUCIOTA U €€ CONu

59 IlepBoHauabHBIE TOHATHUS 00 OPraHUYECKUX




BCIICCTBAX KaK O COCAUMHCHUAX YITICpOoaa

60

[IpupoaHble HCTOYHUKH YTIEBOIOPOAOB U
UX pOJIb B OBITY U IPOMBIIIJICHHOCTH

61

Kpemnnii, ero ¢puznueckre 1 XUMUUYECKHE
CBOMCTBA

62

bop. bopHas kucnora

63

[IpakTuueckas pabora No7. Pemienue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«BaxHenme HeMeTaJuIbl U UX COEIUHECHUS»

64

Brruncnenus maccol (00b€Ma; H.y.)
IIPOYKTA PEAKLIMK 110 JAHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COZIepIKAIIEeTO OMPEACIEHHYIO MaCCOBYIO
JIOJTEO TIPUMECEH

65

KonTponbnas padora Ne 3 o teme
«Baxneime HeMeTaJIbI U UX
COEINHEHU.

66

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

67

Mertannsl A- u b-rpynn

68

Meramueckas CBA3b U METAJUINYECKAS
KpUCTAJIIINYECKasl peII€TKa. 3aBUCUMOCTh
(U3MYECKUX CBOWCTB METAJIJIOB OT CTPOCHHUS
KpHUCTAJIJIOB

69

OO01me XUMAYECKUE CBOMCTBA METAJLIOB

70

OO6mme crmocoOb! MOTYIEHUST METaJIIOB,




Metairyprusi. CriiaBbl

DNEeKTPOIU3 PACIIIABOB U PACTBOPOB COJIeH

& KaK OJIMH U3 CIIOCOOOB TOJYUYCHHS METAILJIOB .

79 Brruucnenus mo ypaBHEHUSAM dJIEKTPOJIHA3A 1
pacIuiaBoB M pacTBOPOB BEIIECTB

73 [TonsTHE O KOPPO3UM METAJLIOB 1

74 Pasnuynble TUNLI BEIYUCIEHUH 110 1
yYpaBHEHUSM XUMHUYECKUX peaKlnui

75 Mertannsl A-rpymi. Hlenoynsie MmeTamibl 1

76 OKCHUIbI M TUAPOKCUIBI HATPUS U KaJIUSI 1

77 [lemouHoO3eMeIbHBIC METAILIbI 1

78 XKécTtrocTh BOJBI U cIOCOOBI €€ yCTpaHEHHS 1

79 [IpakTuueckas padora Ne 8 mo Teme 1
"YK€cTtkoCTh BOJIBI M1 METOIBI €€ YCTpaHEHUS"

80 ATFOMUHUA 1

81 AmMoTepHbIe CBOWCTBA OKCUIA U 1
THIPOKCH/IAa ATFOMUHHUS

82 OO1as xapakTepucTika MeTamioB b-rpymmn 1
(TOGOYHBIX MOATPYIII)

83 [TepBoHayanbHbBIE PEACTABICHUS O 1
KOMILICKCHBIX COCIUHEHHUAX

84 Menp u cepedpo

85 Hunak

86 AmdoTepHbIe CBOWCTBA OKCUIA U 1
THIPOKCH/IA ITUHKA

87 Keneso 1




Oxcupl, THIpOKCU Bl U conn kene3a (1) u

88 xenesa (1)

89 UyryH u cTajb — CIUIaBHI JKelle3a
[IpakTrueckas padota Ne 9. Permenue

90 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«Baxuelnime MeTaIbl U UX COSIUHEHUSY

o1 Pasnuunble TUIIBI BEIYUCIICHUH 1O
YpaBHEHUSAM XUMHUUYECKUX PEaKIIUM

92 KonTponbnas padora Ne 4 o teme
«Baxuelnine MeTaibl U KX COCTUHEHUSY

93 beszonacHoe uCIoIb30BaHKUE BEIIECTB U
XUMHUYECKUX PEAKIU B OBITY
XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIEH

94 cpenbl. [IoHsATHE O TPEAEITBHO JOITYCTUMOMN
koHueHTpauuu Bemects (ITAK)
[Tepuonnueckuii 3akoH u [leprnonnueckas

95 CHCTeMa XMMHUYECKHUX DJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

96 XAMHYECKHUX DJIECMEHTOB U UX COCIHMHCHHUH B
MEepUOIaxX U Tpynnax

97 Krnaccudukanus XuMHUECKUX peaKIUii Mo
pa3IMYHBIM NpPU3HAKAM
CBOMCTBa KHCIOT, OCHOBAHUM M COJICH B

98 CBETe MpeCcTaBIeHU 00

AIEKTPOJIUTUYECKON JUCCOIHAITTT

99

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE




peaxkuuu. DNeKTPOoIIn3.

[IpakTrueckas padota Ne 10. Pemenne
100 AKCIICPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«XUMHUYECKUE PEAKITHI

101 Hrorosas koHTpoabHas paboTa 1 1
102 AHanu3 omMO0K UTOTOBOM KOHTPOJIBHOM 1
paboThl
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 10

PACCMOTPEHO Ha 3acenanuu METOIUYECKOTO OObEIMHEHHS YUUTENIe MaTeMaTUueCKOro U €CTECTBEHHOHAYYHOTO
uukna npeameToB (mpoTokon Nel ot 28.08.2024)

PykoBoaureas MO /O.H SInaesa/

COI'JTACOBAHO

3amecTurenb Aupekropa no Y BP /H.B. Koputk
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