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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma MO XUMHUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHB) COCTaBIICHAa Ha OCHOBE TPEOOBAHMI K pe3ylbTaTaM OCBOSHHS OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIIETO 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHOI paboyeil mporpaMMbl BOCIIUTAHHUS.

[IporpaMmma mo XuMHUHM pa3paboTaHa C IMENbI0 OKa3aHUS METOAMYECKOMN
TIOMOIIIH YYUTEINIO B CO3JJaHUM paboueii mporpaMMbl 10 y4eOHOMY MpPEMETY.

[IporpaMmma 1o XuMuM AaéT TMPEACTaBICHHE O IENAX, OOIIeld cTpaTeruu
OoOyueHUs, BOCIUTAHUS ¥ PA3BUTUA OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeaersieT 00s13aTeNIbHOE MPEAMETHOE COJIEpKaHKE, €T0 CTPYKTYpPY IO
padgenaM W TeMmaMm, pachpeielieHue [0  KijaccaMm, PEKOMEHIYyeMYIO
MOCJICIOBATCIBHOCTh ~ M3YYCHHS XHMHH C  YYETOM  MEXKIPSAMETHBIX M|
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTUKKM  y4eOHOro  mporecca, BO3PACTHBIX
ocoOCHHOCTEH oOydaromuxcsa. B mporpamMme 10 XUMHH — yYUTBIBAIOTCS
BO3MOKHOCTH Y4Y€OHOr0 MpeIMeTa B pealu3alud TpeOOBaHUM K IUIAaHHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBAaHMM  OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATENLHONW  JIEATEIHLHOCTH
00y4aromierocsi o OCBOECHUIO Y4eOHOTO CO/IepKaAHUSI.

N3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHHs
OPHUEHTHPOBAHO Ha OOIIEKYJBTYPHYIO IMMOJATOTOBKY, HEOOXOAUMYIO JIUISI BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS HMHTEIUICKTYaJIbHBIX CIIOCOOHOCTEN M
MHTEPECOB OOYyYaIOIIMUXCS, HA TPOJOIDKEHHWE OO0ydYeHHs Ha YpPOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHWE XHWMHUHU CIY)KHUT OCHOBOM Juisi (OPMHPOBAHUS MHMPOBO33PEHUS
o0OydJaromierocsi, €ro MpeACTaBICHUA O MaTePUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GOpMUPYEMble XUMHUEH TIPEICTABICHUS O TIPEBPAIEHUSX SHEPTUHA U
BEIIECTB B NPHUPOJAE, O IMYTAX PEIICHUS TI00ATBHBIX MPOOJIEM YCTONYHBOTO
Pa3BUTHUSL YEIIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0aeM, mpoOIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 3IpaBOOXpaHEHHUS.

N3yuyenne xumun:

CHOCOOCTBYET  pealu3alil  BO3MOXKHOCTEH  Afsi  caMOpa3BUTHA |
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYaloImuXxcs, uxX o0med u
(bYHKITMOHAIPHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXCcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITEeIbHOCTH,



AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHAIBHOU ESATEIbHOCTH;

3HAKOMUT CO CHEHU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MPECTaBICHUNA O €MHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIIOYEBBIM HTAlloM B
(OpMHUPOBaHUHU E€CTECTBEHHO-HAYYHON rPaMOTHOCTU 00Yy4atOUIXCs;

crocoOCTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYEHHM XUMHUU OOECIeUMBarOTCS crenudukon
COJIEp>KaHMsI TIPeAMETa, KOTOPBIA SBISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTIEHHOT0 dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO OOIIIEro 00pa3oBaHUS OPUEHTHUPOBAH
Ha OCBOCHHE O0YUYAIOIIMMUCS CUCTEMbI MEPBOHAYAIBHBIX MMOHATUN XUMHHU, OCHOB
HEOPraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IeH XUMHH H
OTJICJIbHBIX 3HAYUMBIX TTOHSATUM OPraHUYECKOU XUMHUH.

CrpykTypa coaepkaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOro mojaxoja k e€¢ uiydeHutro. CoaepxkaHue CKIAIbIBAETCS M3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakuuu. OGe 3TH CUCTEMBI OPraHMW30BaHbI MO MPUHIIMITY [OCIEI0BATEIHLHOTO
pPa3BUTH 3HAHWN HA OCHOBE TEOPETUUECKHUX MPEICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOU TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoauueckoro 3akona /[.J11. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMHM;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

npecTaBIeHUui 00 AIEKTPOTUTUIECKOM TUCCOLMAIIUN BEIIECTB B pACTBOPAX;

0 XUMUYECKON KHUHETHUKE U TEPMOJIHMHAMUKE.

B ocHOBYy TeopeTnueckux 3HAHUN IOJOKEHBI SMIIMPUYECKU TOJTYUYCHHBIC
dakTel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS
K JpyroMy W o0O0eCIeuYnBalOT OOYyYalOIMIMMCS BO3MOXKHOCTH OOBSCHATH U
MIPOTHO3UPOBATh CBOMCTBA, CTPOEHHE M OO0JACTU MPAKTUUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEILECTB.

OcBoeHHe  coAepKaHUsl NOpOrpaMMbl MO  XHUMHUU  MPOUCXOJHUT €
WCIIOJIb30BAaHUEM 3HAHUW W3 paHee U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYXaromuid Mup, Ouwomorus, (u3WKa, MaTeMarhka, reorpadus, TEXHOJOTHSI,
UCTOPHSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHN
YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJBLHOTO XapakTepa
oOpa3zoBaHus, crHenuUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeYeHHUE YCIICIIHOTO
o0OydyeHUss Ha CleAyllleM ypoBHE oOpa3oBaHusi. B mporpamme 1o XuMHUH
peanu3yeTcs pa3BHUBAIOIIAsl U MPaKTUUECKas HAIpaBICHHOCTh OOYYEHHUsI XUMUH,



mupdepenunanus  o0ydyeHus, BKIIOHaromas  OpOoQUIbHYIO  MOATOTOBKY
oOydaromuxcs M MOCIEAYIOLIEe CaMOOINpPEEICHHE B BbIOOpPE HANPABICHUS
oOydeHHs B IpO(UIBHBIX KJIaccax.

VYrinyOonéHHoe u3ydeHHMEe XMMHHM  CHOCOOCTBYET  peanu3aluuu  3ajaad
npoeccuoHaIbHON OPUEHTAIIMU U HAIIPABJIEHO Ha MPEJI0CTaBIECHNE BOZMOXHOCTH
KOKJIOMY OOydYarIlieMycsi TMpOsIBUTh CBOM HWHTEJUICKTyaJlbHbIE W TBOPYECKUE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4eOHOro mpeaMeTa, HeoOXOAuMble IS
MPOIOKEHUST 00pa30BaHUs U JaJTbHEHIIIEH TPYIOBOU IESITEIILHOCTH.

[Iporpamma 10 xumuu (yriayOJ€HHBIM ypOBEHB) TNIpeJAHA3HAUYCHA IS
UCIIOJIb30BaHUSI B O0pa30BaTENIbHBIX OpPraHU3allUsIX, PEaTu3yIOMNX MPOrPaMMBI
muddepeHpoBaHHoro (yriy0a€HHOro, Npo(MIbHOT0) HW3y4YeHHUS OTIEIbHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl.

OOpa3oBatenbHble (PYHKIIMM XUMHUHU, W3Yy4aeMOl Ha yriiyOJIEHHOM YpOBHE,
peanu3yroTcs B mpolecce GopMUPOBAHUS 3HAHUI OCHOB XMMHYECKOM HAyKU Kak
00JJaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATeTbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJIbTyphl. 3ajada y4eOHOTO
npeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMUUECKUX 3HAHUN — BaXKHEUIIINX
¢baKkTOB, TOHATUH, 3aKOHOB U TEOPETUUCCKHUX MOJOKEHUHN, TOCTYIMHBIX 0000IIICHMI
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B MPUOOIIEHWH K HAYYHBIM
METOAaM TMO3HaHWS IIPU H3YUYEHHH BEIIECTB W XUMHUYECKHUX pEaKIuH,
(GbopMHUpPOBaHUHU W Pa3BUTHM MO3HABATEIBHBIX YMEHUH U CIOCOOOB ACSTEIBHOCTU
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U Yy4eOHO-HCCIIENOBATEIBCKON
JeSITENHbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCEIHEBHOM KU3HHU.

Lenu n3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTHUE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOIEH KYJIbTYPHI.

N3ydeHne XUMUM HAIIPaBJIE€HO HA JOCTH)KEHUE CIAEAYIOIIUX LIEJICH:

dbopMHUpOBaHNE WHTEJUIEKTYyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

dbopMupOBaHME  CHCTEMBl XMMHUYECKHX 3HAHUW KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpA, KAK OCHOBBI ISl IOHUMaHUsI XUMHYECKOU
CTOPOHBI SIBICHUM OKPY’KaIOIIETO MUPA, OCBOEHUE A3bIKAa HAYKHU;

npuoOIIeHHEe OOydYaroIIMXCs K CaMOCTOSITCIBHOM IT03HABAaTCIBbHOW U
UCCIIEIOBATEILCKOM  NIESITENIbHOCTH, K  HAydyHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITIOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  o0me  (QYHKIMOHATBLHOM W €CTECTBEHHO-HAYYHOM
rPAMOTHOCTH, B TOM 4YHUCJIE YMEHUH OOBICHATb U OLCHUBATH SIBJICHUS
OKPY’KaIOIIEro MUpa, UCIHOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHBbIE MPU H3YyYEHUU



XUMHH, NPUMEHATh HMX NOpPU PEUIEHUU Mpo0JeM B NOBCEAHEBHOM JKHU3HH H
TPYAOBOU AEATEIBHOCTH;

pa3BuTHE Yy OOYy4YalOIIMXCd HMHTEpeca K HU3YYEHUI0 XUMUU U cdepam
NEeSATENbHOCTH, CBSI3aHHBIM C XUMHUEH, MOTHUBAIMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOLIETO MPOQUIISI U HAMPABIEHHOCTH JaJIbHEUIIEr0 00yUeHUS;

OCO3HAHUE LIEHHOCTU XMMUYECKHUX 3HAHUU B JKU3HU YEIIOBEKA, IOBBILICHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPbl, HEIPUATUE HAEUCTBUN, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne 00yYaroUMMUCS ONbITa CaMOMO3HAHUS, KIHOYEBbIX HABBIKOB
(KJTF0YEeBBIX KOMITETEHIIN), HEOOXOIUMBIX JIJISl Pa3JIMYHbIX BUIOB JEATEIHHOCTH.

Ha usydenue yueOHoro npeamera «Xumusi» orsoautcs 102 yaca B 8
Kiacce, B 9 kinacce 68 Jacos.

COAEPKXAHUE OBYUEHUASA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE IOHATHS

XuMus — BaxkHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUUYECKON N1eATeTbHOCTH
yenoBeka. [Ipeamer xumun. Ponb XuMuM B KM3HU 4desioBeka. KpaTkue cBeneHHs
00 MCTOpUU BO3HUKHOBEHUS W PA3BUTHUS XMMUU. XMMHUS B CHCTEME HayK. Terna u
BemiecTBa. PuU3MUYECKME W XUMUYECKHE CBOMCTBAa BELIECTB. ATperaTHbIe
cocTostHUsL BemiecTB. [IOHATHE O TEOPETHYECKUX W SMIMUPHYECKUX METOHax
NO3HAHMS B €CTECTBEHHBIX Haykax. lIpeacTaBieHus o Hay4HOM IIO3HAHUU Ha
AMITUPUYECKOM YPOBHE: HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT, MOCIUPOBAHUE,
BbIuKcieHue. [IpeacTaBieHruss 0 HaydHOM IO3HAHUU HA TEOPETHYECKOM YpPOBHE:
Hay4HbIe (PaKThI, TpoOIEMa, TUIIOTE3a, TCOPHS, 3aKOH.

A3pik XuMuK. VICTOYHMKH XUMHYECKON WH(pOopMaruu.

[TonsiTue o mMeTomax paboThl ¢ XMMUYECKUMH BemecTBaMu. O0opymoBaHue
IIKOJIbHOW XUMHYecKor Jnaboparopuu. IlpaBuia Oe3omacHOro oOpamieHus c
BEIECTBAMU U J1a0OPaTOPHBIM 00OPYIOBAHHEM.

Yucteie BemecTBa U cMecu. IIpupoaHbie CMecH: BO3yX, NPUPOIAHBIA Ta3,
He(Th, IPUPOJTHBIEC BOJBI, TOPHBIC TIOPOABI U MUHEpaIbl. [I0HATHE O TOMOTEHHBIX
U TeTepOTeHHBIX cMecsX. CiocoObl pa3aeneHus cmeceil. OuncTka BEIIeCTB.

BemectBa M XuMuueckue peakuuu. ATOMBI M MOJEKYJIbl. XHUMHYECKHE
snemMeHTbl. CUMBOJIBI XUMHYECKUX 3JE€MEHTOB. lIpocThie M CllOKHBIE BEIECTBA.
Meramuibl u  HeMeTayuibl. BemecTtBa MOJIEKYJISPHOIO M HEMOJIEKYJISIPHOTO
CTPOEHHU.

Xumunueckas ¢opmysa. BaleHTHOCTP aTOMOB XHUMHUYECKUX HJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BelleCcTB. ONpeesICeHUE BAJIEHTHOCTH 3JIEMEHTOB 10



GopMynam OMHApHBIX COEIMHEHMM U cocTaBieHue (opmysn OHMHApPHBIX
COCMHEHUN TI0 BAJEHTHOCTH 3JIEeMEHTOB. OTHOCHUTENIbHAs AaTOMHAas Macca.
OtHOCUTENBHAs MOJIEKYJISIpHAss Macca. MaccoBas 10J1 XMMHUYECKOrO JJI€MEHTa B
coenuHeHnd. HaxoxeHue npocteiiiieid popMysibl BEHIECTBA 10 MACCOBBIM J0JISM
AJIEMEHTOB.

KomnuecTBo BemectBa. Monb. MonsipHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX €AMHMI] BemiectBa. Pacuetsl mo Qopmynam
XUMHUYECKUX COeAUHEHUH. MoisipHas Macca cmecH BelecTB. MoubHasg 10
XMMHYECKOT0 3JIeMeHTa B coeauHeHuu. Haxoknenue mpocteitmeit (opmydisl
BEILECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Pu3NUeCKUe U XUMHUUYECKHUE SBJIICHHUS. XMMHUUYECKasl PEaKIUs U €€ MPU3HAKU.
VYcnoBus NpOTEKAHUST XMMUYECKUX peaknid. 3aKOH COXPAaHEHUsSI MACCHI BEILECTB.
AToMHO-MonekynspHas Teopus. KuszHb M gesrenpHocTh M.B. JloMoHOCOBa.
XHWMHUYECKHE ypaBHEHUA. THUIBI XUMUYECKUX peaklMil (COeINHEHNUS, PA3TI0KEHMUS,
3aMmelenusi, ooMeHa). Pacuersl o XUMHYECKUM ypaBHEHHSIM.

OKCIEpUMEHTAJIbHOE M3YyYEHUE BEIIECTB U SIBJICHHI. 3HAKOMCTBO C
XUMHYECKOW TMOCYZOH, C MpaBujiaMyd padoOThl B Ja0OpaTOpUU U TNPUEMAMHU
oOpamieHust ¢ Ja0OpaTopHbIM  O0OOpynoBaHWeM. l3yueHue W  oOmUCaHHE
¢uznuecknux CBOWCTB O00pa3lOB HEOPraHMYECKUX BEIIECTB — METAIOB H
HemeTtaiuioB. HaOmionenue Qusnmyeckux (IUIaBieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIEHHUE W KOHJEHCALMS BOAbI) U XMMHYECKUX
(ropeHue cBeuM, MPOKAIUBAHUE MEIHOM MPOBOJIOKU, B3aUMOJICHCTBUE COIbI WIIH
Mela C COJSHOM Kuciaoroil) siBieHuil. O3HakoMiieHHE ¢ oOpasllaMH BEIIEeCTB
konmnuectBoM 1 Monb. HabOmrogenue u ommucaHue MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuil (pasyioKeHUe caxapa, B3auMOJICCTBUE CEPHOM KHUCIOTHI C
XJIOpUioM Oapusi, TOJydyeHHEe U pazioxeHue ruapokcuaa wmeau (1) npwu
HarpeBaHuM, B3aUMOJICHCTBHUE Xkeje3a ¢ pacTtBopoM coiu Meau (II). M3yuenue
croco0OB  pazaeneHus cMeced (C  TOMONIbI0 MarHuta, (QUiIbTpPOBaHUE,
BBITIApUBAHUE, TUCTHILISAINA, XpoMaTorpadusi), IpoBeIeHNE OYHCTKU MOBAPEHHOM
comu. HaOmroneHne M onucaHWe OIBITOB, WUIFOCTPUPYIOIIMX 3aKOH COXPAaHEHHS
MAacCCBI.

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYECKMX BelIeCTB

IIpencraBnenust o ra3zax. Bo3nyx — cmech razoB. CocTaB BO3lyxa. 3aKoH
ABoragpo. MonsipHbiii 00bEéM ra3zoB. OTHOCHUTENbHAs IUIOTHOCTh Ta30B.
OnpeneneHne OTHOCUTEIBHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BEIIECTBA IO
U3BECTHOM OTHOCHUTENBHOM TUIOTHOCTH. OOBEMHBIE OTHOLIEHUS Ta30B IpH
XUMHUYECKHX PEAKLIUSX.

Kucnopon — smemeHT M mpocroe BemecTBo. HaxokneHnme kuciaopona B
npupojie, Gpu3nyeckue U XMMHUECKHUE CBOMCTBA (pEeaKlMU TOPEHUSI U OKUCIICHUS).



IIponieccel okucnenus B xuBou mnpupoae. Oxcunbl. lIpumenenne kuciaopopa.
Cnoco0sbI nosTyyeHus KUCJIOpOoia B JIa0OpaTOpUU U MPOMBITIUIEHHOCTH. [loHsITHE O
katanuzatope. Kpyrosopor kuciopoga B mnpupoae. O30H — amioTporHas
Momudukanus kuciopona. O30HOBBIM CIIOH, €ro 3HAYEHHE JUISI KUBBIX
Opranu3moB. Pa3pyiieHrne 030HOBOTO CJOs.

TermoBolt >PGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DHIOTEpMHUUYECKHE peakuuu. Tomnuso. Vcnonb30BaHUE yrilsi U METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonaTue o mapHukoBoM 3 dekre.

Bonopon — n»nemMeHT u mpoctoe BemlecTBO. HaxokaeHue Boaopoaa B
npupojse, GU3MYECKHe ¢ XUMUYECKHUE CBOWCTBAa, TMPUMEHEHHE, CIIOCOObI
nonydenusi. [loHsTHe 0 KHCHOTax U coiax. Mcnonb30BaHWEe BOAOPOJAa B KAaUECTBE
TOIJIMBA.

Bona. ®usnueckue cBoilcTBa BoAbl. Boga kak pactBoputenb. PacTBoOpbL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
®dakTophl, BIUSAIONIME HA PACTBOPUMOCTH TBEPIBIX U Ta3000pa3HBIX BEIICCTB.
Cnioco0bl BhIpaKeHUsI KOHIIGHTPAIIMK PACTBOPOB: MAacCOBas JIOJs PacTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHLEHTpauus. Posib pacTBOPOB B MNPUPOJE U B KU3HU
YeJIoBeKa.

Xumuueckue cBoicTtBa Boabl. llouste 00 ocHoBanusx. IloHatue 00
uHAuKaTopax. KpyroBopor BOJbl B HOpHUpOJE. 3arps3HEHUE MPUPOJIHBIX BOJI.
OxpaHa ¥ O4YHCTKA IPUPOJIHBIX BOJ.

Knaccuduxanus neopranmueckux coenuHennii. Oxcupanl. Kiaccudukarms
OKCHJOB:  coyieoOpasyromniie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. MexayHapoaHass HOMEHKJIATypa OKCHIOB. TpHBHAIbHBIC
Ha3BaHUA OKCUJ0B. DU3nMyeCcKue U XapaKTEepHblE XMMUYECKHE CBOKWCTBA OKCHJIOB
(B3anMoOI€ICTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAHUSIMHU, C IPYTUMH OKCUIAMU).
[Tomyuenue OKCHIOB.

[ToHATHE O TUAPOKCUAAX — OCHOBAHUAX U KUCIOPOACOAEPXKAIIUX KHCIOTaX.
Kucnorel. Knaccudukamus kucmor. MexayHapogHass HOMEHKJIATypa |
TPUBHUAJIBHBIC Ha3BaHUsS KHUCJIOT. DU3NUECKHUE M XUMHYECKUE CBOMCTBA KHUCIIOT
(B3auMoeiicTBUE ¢ METAJJIaMU, C OKCUJAMHU METAJIJIOB, OCHOBAHUSIMHA U COJISIMU).
Psan aktuBHocTm MetaimtoB H.H. bekeroBa. I[lonydenune kucnor. Kucinotel B
MpUPOAE, MPUMEHECHHUE BAXKHENIINX KUCHOT.

OcunoBanusi. Knaccudukanuss OCHOBaHW: IIENIOYHM W HEPACTBOPHUMBIC
OCHOBaHMs. MexXIyHapOIHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHBIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAEHCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KHCJIIOTAMH U COJSIMH) M CIOCOObI monydeHusi. HepacTBoprumble OCHOBaHUS, MX
CBOMCTBA (B3aMMOJEHUCTBUE C KUCIOTAMU) M CIIOCOOBI MOTydYeHHUsI. AM(OTEPHOCTD.
[lonsitue 00 amMdoTepHbIX TUApPOKCHUIAX (HA TpUMEpPE TUAPOKCHIOB ILIMHKA U



ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C KUCIOTAMH U IIEI0YaMHU)
U MOJTy4YEHUE.

Conu  (cpegHue, KUCIble, OCHOBHBIC, JBOIHBIE). MexayHapoaHas
HOMEHKJATypa coyied. TpuBHalbHbIE Ha3BaHUA cojien. @Pusnueckue U
XapakTepHbIE XMMHYECKUE CBOWCTBA Ha mpumepe cpeaHux coneud. [lomydenue
COJIEH.

['enetnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCMHEHUM.

DKCIMEPUMEHTAIbHOE U3YUEHUE BEUIECTB U SABJICHUM:

KOJIMYECTBEHHOE OMPEICTICHUE COJIEPKAHUS KUCIOPOa B BO3YXE;

NoJIydeHue, CoOupaHue, pacrio3HaBaHUE U U3YyUYEHHUE CBOMCTB KUCIOPO/a;

HAOIIOJICHUE B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM U  YCJIOBUU
BO3HUKHOBEHUS U MIPEKPAILECHUS TOPEHUS;

03HAaKOMJICHHE C 00pa3IiaMu OKCHJIOB M OMKMCAaHUE WX CBOWCTB;

noJiydeHue, coOHWpaHue, paclio3HaBaHWE W M3YYCHUE CBOMCTB BOJOpPOJA
(ropenue);

B3auMojieiicTBHE Boopoaa ¢ okcuaoM meau (II);

UCCIEIOBAaHNEe OCOOCHHOCTEM  pacTBOPEHHS BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIECHHON MacCOBOU J10JI€N paCTBOPEHHOTO
BEILECTBA;

IPUTOTOBJIEHUE PACTBOPOB C OMNPEAEICHHON MOJSPHON KOHIIEHTpaluen
PacTBOPEHHOTI'O BEILIECTBA;

B3aMMO/JICHCTBHE BOJIBI C METAJUIAMU (HATPUEM U KaJIbIIUEM);

ONpeieJIEHHE pacTBOPOB KUCIOT U LIEIOYEN C TOMOILBIO HHAUKATOPOB;

UCClIeIoBaHre 00pa3IloB HEOPTaHUUECKHUX BEIIECTB Pa3TUYHBIX KJIACCOB;

u3yudeHue B3ammojeicteust okcuaa meau (II) ¢ pactBopom cepHON KUCTOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIM HEUTPpAITU3ALINY;

IIOJIyYCHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOIO MeTajla
JOPYTUM U3 pacTBOpa COJIM;

B3aMMOJICMCTBUE TUAPOKCHIA IMHKA C PACTBOPAMU KUCIIOT U LIEIIOYEH;

pelIeHrne HSKCIEePUMEHTAIBHBIX 3a7ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUM.

IHepuoagnuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
semenToB /. U. MeHaesieeBa

Crpoenue atomMoB. XuMuueckasi cBi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
pEeaKUnH.

[lepBble MOMNBITKM KiIacCU(UKALMM XUMUYECKUX 3ieMeHTOB. [lonstne o
rpymnmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX



MeTajulax, TajloreéHaX, MHEPTHBIX (OJaropogHbIX) ra3ax. DJIEMEHThbI, KOTOpbIE
00pa3yroT aM(poTepHbIE OKCUJIBI U TUAPOKCUJIBI.

ITepuonnueckuit 3aKOH. OTtkpbiTHE ITepnoauueckoro 3aKOHA.
Ilepponnueckas cucreMa xumuueckux osiemeHroB JI. WM. Menzgeneesa.
Kopotkonepuonnass u jiauHHOnepuoaHas Gopmbl Tabmunsl «llepuonnueckas
cuctema xuMmuueckux snemeHToB JI. 1. MengaeneeBa». [lepuoasl u rpynmnsl (A- u
b-rpyner).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3orombl. PagnoakTMBHOCTB.
DONeKTpOHbl. DJEKTpOHHAs opOuTansb. DHEPreTUYeCKUe YPOBHM M TOJYPOBHHU
atoma: S-, p-, d-opOuTanu. OJEKTpPOHHBIE KOH(PUTYpallUM U DJIECKTPOHHO-
rpaduueckue ¢Gopmynsl aroMoB. DPU3NYECKHH CMBICIT MOPSAKOBOIO HOMEpA,
HOMEpa NeproJa U rpynmsl snemMeHTa. CTpoeHue 3JIeKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumMuueckux 31aeMeHToB [lepuoanueckoit cucremsl 1. . Menneneena:
pacrpeneneHue JJIEKTPOHOB 10 JHEPreTUYECKUM YpPOBHSM, NOAYPOBHSIM U
opoutanam. Guzndeckuit cmpica [lepuoanueckoro 3aKoHa.

3aKOHOMEPHOCTH M3MEHEHHMSl pajuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAIUIMYECKUX CBOWCTB [0 TIpynmam H NepUuoaaM.
N3meHeHne KUCI0THO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMUUYECKUX 3JIEMEHTOB B
nepuojax M rpynnax. XapakTepUCTHKA XUMHUYECKOTO JJIEMEHTa II0  €ro
nonoxenuto B [lepuonnueckon cucreme /. 1. Menpaeneesa.

3nauenue [lepuonnueckoro 3akoHa u [lepnoauueckoi cucTeMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. M. MeHnneneeB — yyeHbll U
rpaKIaHuH.

ONEeKTpOOTPULATEIBHOCTh XUMUYECKUX JIIEMEHTOB. XHMHYECKAsl CBSA3b.
Bunabl XMMHMYECKOW CBSI3M: KOBAJEHTHAs IIOJSIPHAsl CBsI3b, KOBAJECHTHAs
HEMOoJsIpHasl CBA3b, MOHHAs CBsI3b. MeXaHuU3Mbl 00pa30BaHHs KOBAJICHTHOM U
MOHHOM CBSA3M. DJEKTPOHHBIE U CTPYKTYpHbIE (GopMyibl BemiecTB. Kartnonsl u
AHUOHBI.

Kpucrannuueckue u amop¢Hble BemiecTBa. THIBI  KPUCTAJUIMUECKUX
pPELIETOK: NOHHAsL, AaTOMHAs, MOJIEKYJISIpPHAS U UX XaPAKTEPUCTUKHU.

Crenenp oxucnenus. OnpeneneHue CTENEHEH OKHUCIEHHS AaTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUU.
IIpoueccbl OKHCIIEHHMsT W BOCCTaHOBJIEHMS. OKHUCIUTENIN W BOCCTaHOBUTEIU.
CocraBieHne ypaBHEHHI IPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI 1
paccTaHoBKa B HUX KO3 (HUIIMEHTOB METOIOM 3JIEKTPOHHOTO OanaHca.

OKCHEepUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

03HAKOMJIEHHE C 00pa3naMy METaNIOB U HEMETAILIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJ IPH IIOMOIIM PUCYHKOB, MOJECIEM,
ANEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJT;



MPOBEJICHUE  OMBITOB, WIIIOCTPUPYIOMINX TMPUMEPHl  OKUCIUTEIHHO-
BOCCTaHOBUTEINIBHBIX PEAKINI (TOPEHHE, PEAKIIUN PA3TI0KEHUS, COCTMHECHNUSA).

MexnpeaMeTHbIe CBA3H

Peanmzamnuss MexmnpeaIMeTHBIX CBA3€H MpU HM3yYCHHH XWUMHHU B 8 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAyYHBIX
MOHATUHN, TaK U MOHATHH, IPUHITHIX B OTAEIBHBIX €CTECTBEHHBIX HAYKaX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJICHHUE (MPOLECC), HAYYHbIN (aKT,
THIOTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KIacCU(pUKalusi, NePUOJAUYHOCTS,
HaOII0ICHHE, SKCIIEPUMEHT, MOJISTHPOBAHIE, U3MEPEHUE, MOICITh.

@dwusuka: sBICHUS TPUPOIBI, (QUINUECKHE SBJICHUSA, BEIIECTBO, TEIIO,
¢u3ndyeckne BENWYHMHBI, €IWHUIBI HW3MEpeHHs, 00BEM, Macca, arperatHbie
COCTOSIHME BEIECTBA, aTOM, OJJEKTPOH, MPOTOH, HEHUTPOH, HOH, MOJEKYyJa,
CTPOCHHE Ta30B, KHUJIKOCTEH M TBEPIbIX (KPUCTAIUTMUECKHUX) TeJl, DICKTPUICCKHUMA
3apsif], KOJTMYECTBO TETUIOTHI.

buonorusi: 6uocdepa, porocuHTes, mporecchl 00OMeHa BEIIECTB.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOpPHBIE MOPOJBHI,
NIOJIE3HBIC UCKOMaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.

Texuomorusi: TexHochepa, MPOU3BOJICTBO, XUMUIECKUE TEXHOJIOTHH, CBHIPBE,
KOHCTPYKI[MOHHBIE MaTE€PHAJIBL.

9 KUIIACC

BemecTBo 1 XUMHUYeCKasi peaKuus

[loBTOpEeHue u yriyOyieHHe 3HaHWI OCHOBHBIX DPa3feNioB Kypca 8 Kiacca.
Crpoenue aromoB. CBolcTBa aTOMOB  XMMHUYECKHUX  DJIIEMEHTOB, HX
KOJIMYECTBEHHbIE u KaueCTBEHHbIEC XapaKTEPUCTUKHU (panuyc,
ANEKTPOOTPULIATEIIBHOCT, DHEPTHS MOHU3ALINN). [TocnenoBaTenbHOCTh
3aMoJHEHUs] JIEKTPOHHBIX OpOUTalled aTOMOB MallbiX TepuoaoB. OcoOEHHOCTH
3aMOJHEHUS]  JJCKTPOHHBIX ~ OpOMTalie  aTOMOB  OOJBIIUX  TIEPHOJOB.
[lepuoanyeckas cucreMa XUMHUYECKHX JJIEMEHTOB B CBETE MPEICTABICHUA O
ctpoennn aroma. CTENeHb OKHUCICHHS W BaJeHTHOCTh. lIpencraBieHue o
MEPUOANYECKOI 3aBUCHUMOCTH CBOWCTB XUMUYECKUX AIIEMEHTOB
(37IEKTPOOTPULATEIBHOCTb, OKHCIIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA,
KHCJIIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUAPOKCUAOB) OT CTPOEHUS aTOMa.

Crtpoenne BemiecTBa. BemiectBa B TBEPAOM, JKHUIAKOM W Tra3000pa3sHOM
COCTOSIHUU. BuIbl XUMHUYECKOW CBSA3U: HMOHHAs, KOBaJIGHTHAasl (HEMOJIApHas,
MoJIApHasi); OOMEHHBI W JIOHOPHO-AKIEITOPHBIA MEXaHW3M 00pa3oBaHUS
KOBAJIEHTHOU CBSA3U.

MexxMoneKysipHble B3auMOICHCTBUS (BOJOpOJHAs CBsI3b, CUJIbI BaH-nep-
Baanbca). Tumnbl KpUCTAIIIMYECKUX PEIIETOK — aTOMHAsl, MOHHAs, METaJUIMYecKas,



MOJIEKYJIsIpHasi — U OCOOCHHOCTH UX CTPOEHHUSI. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTALUIMYECKON PEIIETKH U BUJ1a XUMUYECKOU CBSI3H.

OCHOBHBIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEAKIUU.
Knaccudukanus XMMHUYECKUX peakiUi MO pa3IuyHbIM MpU3HAKaM (110 YUCITY U
COCTaBY YYacTBYIOIIMX B PEaKIMU BEIIECTB, IO TEIIOBOMY 3(P(deKTy, Mo
W3MEHEHUIO CTETICHEN OKHCIICHUS XMMHUUYECKUX DJIEMEHTOB, 1O 0OpaTUMOCTH, IO
Y4acTHIO KaTaanu3aTopa, o arperaTHOMY COCTOSIHUIO pearupyroIiux BEIIECTB).

DJIEMEHTBl ~ XMMHMYECKOM TEPMOJMHAMHUKUA. OJHEPreTUKa XUMHUYECKUX
peakiuii. TeroBod >p(HEKT XMMUYECKONW peakiuu. DK30- U IHIAOTCPMHUECKUE
peakuur, TEPMOXMMHUYECKUE YypaBHEHMsS. 3akoH l'ecca M ero ClieacTBus.
Boeluncienus no TepMOXUMUYECKUM YPABHEHUSM.

[ToHsiTHE O CKOPOCTM XUMHUYECKOW pEAKIMHU. 3aKOH JEHCTBYIOIIMX MAacC.
@DaKTOpbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOW pEaKIMU. DHEPrusl aKTHUBAIMH.
[Tonsitue o katanmze. @epmeHTh. UTHTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakiusax. [lonstue o
xuMudeckoM paBHoBecuu, npuHiun Jle Illatenbe. VYcmoBusi cmelieHus
XUMHUYECKOTO paBHOBeCUsl. DaKTOpbI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3upoBaHMe  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHYECKHX
NPEBpAIEHUN B PA3IMYHBIX YCIOBHUSIX Ha OCHOBE MPEJCTaBICHUIN 00 M3y4eHHBIX
AJEMEHTaX XUMUYECKOW KUHETUKU U TEPMOANHAMUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaKkiuu. OKHCIIUTENBHO-
BOCCTAHOBHUTEJIbHBIE CBOMCTBA XMMHUUYECKUX AJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCJIEHHs. Ba)kHble OKUCIUTENM M BOCCTaHOBHUTENH. [lepMaHraHar xanus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHI OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OanaHca.

DNEKTpOIUTHYECKAsT Auccolranus. XHUMHYECKHE pEeaKUuh B PACTBOPAX.
Teopust snexkTpolUTHYECKON  aucconmaruu. PacTBopeHwe Kak — (U3HKO-
xumuyeckuil npouecc. [loHsiTue o ruapaTax U KpUCTaALIOTUAPATaAX. DIEKTPOIUTHI
U HeeKTponuThl. KaThoHbl, aHuMOHB. MexaHW3M AucCOUMAlMUA BELIECTB C
pa3IMYHBIM BUJIOM XUMHUYECKON CBs3U. CHiibHBIE U Cla0ble SJIEKTPOJIMTHI.
Crenenp aucconualyy, KOHCTaHTa guccouuanuu. VMIoHHOe Mpou3BEAEHUE BOJIBI.
Bonopoausiii mokaszatenb. WMHIMKATOpBl. DJIEKTPOIUTHYECKAS JAUCCOLMAIUS
KHCJIOT, OCHOBAaHUM U COJICH.

Peakiimu monHoro ooOMeHa. YCloBuUs MPOTEKaHUs PeaKIMi HOHHOTO OOMEHa.
MonekynsipHbie, TIOJIHBIE U COKpPAIllCHHbIE HOHHBIE ypaBHEHU peakuuid. CBoWcTBa
KHUCJIOT, OCHOBaHUM M COJEH B CBETE MPEACTaBICHUN OO0 JIIEKTPOJIUTHYECKOMN
nucconuanun. KauecTBeHHbIE peakiiuyi Ha UOHBI.

I'mpponn3 coneid. loHHBIE ypaBHEHUS THIPOJIM3A COJIEU. XapaKkTep Cpenbl B
BOJIHBIX PACTBOPAX COJICH.



OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SBICHUN: O3HAKOMIICHHE C
MOJIENIAMU KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKHUX BEIIECTB — METAJJIIOB U
HeMeTaJIoB (TpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHaa HATpHsl);

HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOUN peakiuy OT BO3ACHCTBUA
pa3IUYHbIX (PAKTOPOB;

OTIBITHI, WIUTFOCTPUPYIOIINE OOPATUMOCTh XUMHUYECKUX PEAKIIHii;

UCCIIEIOBAaHUE DJIEKTPOIMPOBOJHOCTH PACTBOPOB, MPOIECCAa AUCCOLUAIUN
KHCJIOT, IIEJI0YEH U COJICH;

MPOBEJICHUE OMBITOB, WJUIIOCTPUPYIOLIUX MPU3HAKKM TMPOTEKAHUS pPEaKIUi
MOHHOTO 0oOMeHa (oOpa3oBaHue OCajKa, BbIJICIEHUE ra3a, 00pa3oBaHUE BObI);

IPUMEHEHHE MHAUKATOPOB (JIakMyca, MeTHiIopaHka u (eHondTanenna) s
ONPEAEIICHUS XapaKTepa CPe/ibl B paCTBOPAX KUCIOT, OCHOBAHU I U COJIEH;

MPOBEJICHUE  OMNBITOB, WUIIOCTPUPYIOUIUX  MPUMEPHI  OKHUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX peakiuii (ropeHue, peakiuu pa3aoKeHus, COCJUHECHUS);

pacrno3HaBaHUE HEOPraHMYECKUX BEIIECTB C TMOMOIIBI0 Kauye€CTBEHHBIX
peaKiui Ha VOHBI,

pellieHuEe HKCIEPUMEHTAJIbHBIX 3agady 1o TeMaMm: «OKHUCIUTENIBHO-
BOCCTAHOBUTEIIBHBIE  peakiuu», «l'uaponus conei», «IIEKTPOIUTHYECKAS
JTUCCOLIUALIUS.

HemeTaJibl U MX COeIMHEHHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOEHHS aTOMOB
XUMUYECKUX D3JIEMEHTOB, MPOCTBIX BEIIECTB, ayOTpornus. OKHUCIUTENBHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA HeMeTaloB. (CpaBHUTEIbHAs XapaKTEPUCTUKA
COeIMHEHNN HEMETAIJIOB.

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHUS aATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XMMHWYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3aumoneiicTBUE € METaJylaMH, HEMeTaUlaMH,  BOJOW,  IeJIoYamu).
XnopoBogopoa. ConsiHas  KHCJIOTa, XUMHYECKHE CBOMCTBA, IMOJy4YCHHUE,
npuMeHeHne. JlelicTBue Xiopa M XJIIOPOBOAOPOJA HA OpPraHUu3M YeJIOBEKA.
Baxuenmue xmopuabpl W MX  HaxoxiaeHwue B npupone. Ilonstue o
KHUCJIOPOJCOAEPKAIINX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnel. OcoOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTENEHU
okucienus. CTpoeHue u (pu3ndecKne CBONCTBA MPOCTHIX BEHIECTB — KUCIOPOIa U
cepbl. AJUTOTPONHBIE MOIU(MDHUKAIIMN KHUCIOPOJa U Cepbl. XMMHUUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETaulaMHu, MeTajulaMi, KOHLEHTPUPOBAHHBIMU
a30THOM W cepHOM Kkwuciotamu). CepoBOJIOPOJ], CTpoeHue, (U3NYECKUEe U
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIIBI
Cepbl Kak NPEACTABUTENN KUCIOTHBIX OKCHUAOB. CEepHHCTas KUCIOTa U €€ COJIM.



CepHas kwuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIME  Kak
MpeACTaBUTENs Kiacca KUCIAOT U crneuuduueckue). Conu CepHOM KUCTOTHI.
XUMUYECKHE peaKinu, JeKalllle B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MOJy4eHust
cepHoil kucioThl. [IpeacTaBneHus 0 XMMUYECKOM TMPOU3BOJCTBE U CBSI3aHHBIX C
HuUM mipodeccusix. [IpumeHenne cepHoit KUCIOTHI U cyibdaToB. KauecTBeHHBIC
peakiuu Ha cyiabhuT-, cynbbua- U cyiabdar-aHnonsl. HaxoxleHue cepbl U ee
COCAMHEHUN B npupoae. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpenbl
COCIMHEHUSAMH cepbl (KUCIOTHBIE JTOKIH, 3arpsi3HEHHE BO3]lyXa), CIOCOOBI €ro
IPEeIOTBPAILICHHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

A3oT, pacnpocTpaHeHHe B mpupoje, GU3nyeckrue U XUMHUUYECKHE CBOICTBA
(B3auMoOeiCTBHE C METajulaMH, BOAOPOJAOM, Kuciopoaom). KpyrosopoT a3ora B
npupose. AMMHAK, €ro (U3UYECKHE M XUMHUUYECKHE CBOWCTBA (OKUCIICHHE,
OCHOBHBIC CBOICTBa BOJHOIO pacTBOpa), MNPUMEHEHHWE W TIOJYyYEeHUE B
7a00paToOpul U MPOMBINUICHHOCTH. MOH aMMOHUS, JOHOPHO-aKIECIITOPHBIM
MexaHu3M ero oOpaszoBaHus. Conu aMMOHMS, MX (U3UYECKUE U XUMUUYECKHUE
CBOMCTBa (pa3iO)KEHHE ¥ B3aUMOJCHCTBHE CO IIeJI0YaMHu), TPUMEHCHHUE.
KauectBennast peakiusa Ha uoHbl amMonus. Oxcunbl azota (I, II, III, IV, V).
AzoTucTast KUCJIOTa. A30THasl KMCJIOTA, €€ MOIyYeHHe, GU3NIeCcKre U XUMUUECKHe
cBoiicTBa (0OIlIMe Kak TMpEeACTaBUTENs Kiacca KUCIOT M crhenupuyeckue),
OpUMEHEeHHEe. XHUMHUYECKHE PEAKLMM, JEkKAlUMe B OCHOBE IOJYYEHHS] a30THOU
KHUCJIOTHl B MPOMBINUIEHHOCTH. Hutpatel 1 HUTpUThl. KauecTBEeHHbIE peakuuy Ha
HUTpaT- W HUTPUT-AaHUOHBL. XHMHUYECKOE 3arpsA3HCHHE OKPYKAIOIIEH Cpebl
COCMHEHUAMHN a30Ta (KUCIOTHBIE [OXKIU, 3arpsi3HEHUE BO3[yXa, IOYBBI H
BOJIOEMOB).

®docdop, amrorpornHsie Moaudbukanuu ¢dochopa (Oenpli W KpacHBIU
docdop), puznueckne M XUMUUIECKHE CBOMCTBA (B3aMMOJCHCTBHE C METaJNIaMH,
KHCJIOPOJIOM, TaJIOT€HAMU, KOHIEHTPUPOBAHHBIMU a30THOM U CEPHOM KHUCIOTaMU).
Oxkcuasr dochopa (I, V), dochopHas kuciora, PU3HMYIECKHEC W XHUMHUUYCCKHEC
cBoiicTBa, moimyueHue. KauectBennas peakius Ha docdar-uonsl. [IpeacraBnenns
o ranorenuaax docdopa (I, V).

[lonsiTne 0  MHUHEpanbHBIX  yHOOpeHHsX. A30THbIE, (GochOpHEIE,
KOMITJIEKCHBIE yIOOpeHHsl. XUMHUYECKOE 3arpsi3HCHHE OKPYXKAlomeld Cpebl
coennHEeHUIMH a30Ta u pocdopa.

O6mrast xapaktepuctuka smeMeHToB IV A-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHHUSI.

VYrnepon, amnorponHeie Mogudukauuu (rpadut, anmas, ¢ymiepeH, rpades,
HAaHOTPYOKH), (Qu3nueckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB



(B3auMoIeiCTBUE ¢ MEeTaJIaMH, HEMETalIaMi, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoit kucnoramu). Ilonstue 00 ancopbuuu. KpyroBopor yriepoaa B npupoe.
Oxkcuaspl yriaepona, ux (puznueckue U XUMUYECKUE CBOUMCTBA, IEHUCTBUE HA KUBbHIE
OpraHU3MbI, MOJYUYCHHE U MPUMEHEHUE. DKOJOTHYECKUEe MpodiieMbl aTMOC(hEpHI,
cBs3aHHble ¢ okcugoMm yriepoaa (IV). VYrombHas kuciora u ee coiu, HUX
dbu3uUecKkue U XMMUUYECKUE CBOMCTBa, MOJydYeHHE U NpuMeHeHue. KapOoHaTsl,
ruApokapOoHaThl, WX cBoWcTBa. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPTraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yriaepojia: yrieBoJopoJbl (MeTaH, 3TaH, ATUJIEH, alleTHJICH), 3TaHOJI, TJIUIEPUH,
yYKCyCHasl KucioTa. [IpupogHbie UCTOUHUKU YTIIEBOJAOPOJOB (Yrojb, IPUPOIHBIN
ra3, He)Th), MPOJAYKTHI UX TMEPEepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH.
[TonsiTue 0 OMOJOTMYECKH Ba)KHBIX OPraHWYECKHX BEIIECTBAX — JKHUpax, Oenkax,
yraeBojlax — W HMX POJM B JKU3HM 4YeJlOBeKa. EJIMHCTBO OpraHWYecKux u
HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue m XUMHUUYECKHUE CBOWCTBa (B3aUMOJEHCTBHE C
MeTaJlaMH, KUCJIOPOJOM, YIJIEPOJOM, TaJIOT€HAMHM), MOJyUYCHHE U TPUMEHEHHE.
Ponb kxpemuus B ipupoze u texuuke. Oxcun kpemuus (IV), kxpemHueBas kuciora,
CWIMKAThl: (PU3MYECKHME M XMMHUYECKHE CBOMCTBA, MOJy4YEHHUE U MPUMEHEHHUE B
OBITY U TPOMBIIIEHHOCTH. BakHelIne CTpOUTENbHbIE MaTepuaibl: KepaMuKa,
CTEKJIO, IIeMEHT, 0eToH, xkene300eToH. [Ipobrembl 0e30MacHOro MCHOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Bbop. Ocobennoctu ctpoenus: aroma. OO61mIHe npeacTaBiaeHuss 0 GU3HIECKUX
Y XMMHUYECKHX CBOMCTBax. bopHas kuciora.

DKCNEPUMEHTAIIbHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HAaKOMJICHHE C 00pa3iaMu MPUPOIHBIX XJIOPUIOB (TaJIOTEHUIOB);

IIPOBEJICHNE OMBITOB, OTPAXKAIOMUX (PU3UUECKHE M XUMUYECKHE CBOMCTBA
raJloreHOB U MX COCJIMHCHUI;

VU3yYEHHUE CBOMCTB COJSTHOM KUCIIOTHI;

IPOBEJACHUE KAaUECTBEHHBIX PEaKIUi HA XJIOPUI-, OpPOMUJI- U UOJIU]I-UOHBI U
HaOJI0/ICHHE NPU3HAKOB UX MPOTEKAHNUS,

03HaKOMJIEHHE C 00pa3aMu Cepbl U €€ MPUPOIHBIX COCTUHEHUMH;

HaOMIOICHWE ~ Tporecca  OOyIJIMBaHUSA ~ caxapa  TOJA  JICWCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCJIOTHI;

U3Yy4YEHHUE XMMHUUYECKUX CBOMCTB pa30aBiICHHON CEPHOI KUCIIOTHI;

NIPOBE/ICHNE KAYeCTBEHHBIX pPEaKIui Ha Cynbdum-, cymbPuTr- U Cyibdart-
MOHBI ¥ HAOJIIOICHUE TPU3HAKOB UX MPOTEKAHMUS;



O3HaKoMJIeHHME C (UBMYECKUMH CBOMCTBamMHM a30Ta, ¢ochopa U uX
COEIMHEHUM, 00pa3lamMu a30THBIX U POCPOPHBIX yI0OpEHHUI;

MoJIydyeHue, COOMpaHue, paclo3HaBaHUE W HM3y4YCHUE CBOMCTB aMMHUaka,
M3YYEHHUE CBOMCTB COJIEM AMMOHHS;

POBEICHUE KAYECTBEHHBIX PEAKIIMM HA MOH aMMOHUS, HUTPHUT-, HUTPAT- U
dbochar-uoHbI U U3yUEHUE MPU3HAKOB UX MPOTEKAHUS;

VU3YyYEHHUE B3aUMOJICHCTBYSI KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJBIO,
CBOMCTB (pochHOPHOM KUCTOTHI U €€ COJIEH;

03HAKOMJICHHE C MOJEISIMU KPUCTAIUTMYECKUX PEIIETOK aiMasa, rpadura u
dynnepena, ¢ mpoIeccoM aacopOlUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJIEM U YCTPOMCTBOM MPOTUBOTA3a;

NoJIydeHue, coOupaHue, pacrio3HaBaHUE W U3YYEHUE CBOMCTB YIJIEKHCIIOTO
rasa;

MPOBEJICHUE KAUYEeCTBEHHBIX pEakiMi Ha KapOOHAT- M CHJIMKAT-UOHBI H
W3YUYCHUE MTPU3HAKOB UX MPOTECKAHUS;

U3y4YeHHEe B3aUMHBIX MPEBPaAICHU KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C O0O0pa3liaMu TPUPOJHBIX KAapOOHATOB U CHUJIMKATOB, C
NPOAYKIUEH CUITMKATHOW MPOMBIILICHHOCTH;

pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHeille HeMeTabl U UX
COETMHEHUSD.

MeTauibl M UX COeIMHEHUS

O6mume cBoiictBa MetauioB. OOmas xXapakTepUCTUKa XMMHYECKHX
AJIEMEHTOB — METAJVIOB Ha OCHOBAaHUHU WX ToyiokeHud B [lepuoanueckoil cucreme
xumu4deckux 3semeHToB . . MenneneeBa u ctpoeHust atroMoB. Metajuibl A- 1 b-
rpyni. CTpoeHHE NPOCTBIX BEIIECTB — METauIoB. MeTtamnueckas CBs3b U
MeTaJTndecKas KpUcTainyeckas pemietka (MpUuMHUTUBHAS KyOndeckas, 00bEMHO-
IIEHTPUPOBaHHAS KyOuueckas, I'paHeICHTPUPOBAHHAS KyOndeckas,
reKcaroHajbHas IJIOTHOYMAKOBaHHAsA). 3aBUCUMOCTh (DUM3HUYECKHX CBOWCTB
METAJJIOB OT CTPOCHUSI KPHUCTAJUIOB. OJEKTPOXMMHUYECKUN pAN HaOpsHKEHUN
MeTaiioB. O0IIMe XUMUUYECKUE CBOMCTBA MeTaioB. O0me crnocoObl MOMydYeHHs
METAJIJIOB, METAILTYPrUs. DJIEKTPOJIU3 PACIJIaBOB U PaCTBOPOB COJIEM KaK OJIMH U3
crocoOOB ToNyyeHuss MerauioB. [loHsATHE O KOppO3MU METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTajib, YYTyH, AIOPATIOMUHUM,
Oponza). [[puMeHeHNE METAIITIOB ¥ CTNIABOB B OBITY Y MTPOMBITINICHHOCTH.

Memannwvt A-ecpynn

[Ileounble MeTauibl: noJjiokeHue B [lepruoamyeckon cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIAEHHUE B IMPUPOJIE.
dusnyuecKkrue U XUMUYECKHE CBOICTBA (HA MpUMEpE HATPUs U Kajusl), MOJy4eHHE.



OKcuapl ¥ TUAPOKCUABI HATPUS U Kanud. [[puMeHeHune menoYHbIX METAIIIOB U UX
coequHeHui. buonornueckas pojib HaTPUS U KAJIHSL.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLIMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B TIpupoje. PU3NUECKue U XUMUYECKHE CBOMCTBA MarHus
U Kanplug. BaxHeimme coelUHEHHUS Kalbllusd W MarHusi (OKCHUI, THIPOKCH],
COJIM), CBOMCTBA, NmpUMeHeHHe. JKecTKOoCThb BOABI U CIOCOOBI €€ YCTpaHEHHWS.
KpyroBopot kayb1us B mpupose.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHME aToMma, HaxoXAcHUE B mpuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
amomuHus. [[puMeHeHne altOMUHUS U €r0 CIJIaBOB.

Memannwvt b-2pynn

OO6mass  xapakTepucTuka MeTauioB b-rpynn  (mOOOYHBIX — MOATPYIII):
nonoxenue B llepuoguueckot cucremMe xumuyeckux odaemenroB . .
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHUE «IIpOBasiay AJIEKTPOHA Ha
nmpuMepe CTPOSHUSI aTOMOB XpoMa, Meu, cepedpa. BajieHTHBIE COCTOSIHUSI aTOMOB
d-3/1eMEHTOB, CTENEHM OKHUCICHUSI aTOMOB B COCIMHEHHUSX. 3aBUCHUMOCTD
KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHUJIOB M THUIAPOKCHUIOB METAJUIOB OT 3HAYCHUS
CTETNIeH! OKMCIIEHHUsS DJIEMEHTAa B COCIMHEHUU (HAa MpUMEPE COCAMHEHH Xpoma).
IIepBoHayanbHbBIC NPEACTABICHUS O KOMIIJIEKCHBIX COCIUHEHUSX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTENEeHU OKucieHus. OOmue KpaTkue
npencTaBieHuss O (U3MYECKUX W XHMHUYECKHX CBOMCTBaxX IMPOCTHIX BEIECTB
(B3auMOJEICTBUE C KUCIOTAMU-OKUCIUTENSIMH), 00 UX OKCUAAX, TUIPOKCUAAX U
colsix, ux mpumeHeHuu. [IpeacTaBienus 06 aMMHAYHBIX KOMIUIEKCax cepedpa u
menu. KayecTBeHHbBIE peakiny Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHk: cTpoeHue aToMa, CTENEeHb OKUCIEHUS. XapaKTePUCTHKA (PU3UIECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHNE, aM(POTEpHBIE CBOWCTBA OKCHJIa U THAPOKCUIA.
KayecTBeHHBIE peakIMy Ha KATUOHBI IUHKA.

Kene3o: cTtpoeHue aroma, CTEneHU OKHUCHEeHUs. HaxoxneHue B mpupone.
du3nyecKue U XMMUYECKHUE CBOMCTBA JKeJie3a, MPUMEHEHHUE. bruonornueckas posip
xene3a. Oxcuapl, ruapokcuasl u comu xkenesza (II) m xenesa (III), ux cocras,
CBOMCTBa W mojiydyeHue. KauecTBeHHblE peakIuuW Ha KaTUOHBI keneza (2+) u
xkenesza (3+). UyryH u ctainb — CIuiaBbl JKele3a. [[pom3BOACTBO YyryHa M CTalId.
DKOJIOTMYeCKHE MPOOIEMBI, CBA3aHHBIE C METAJUTyPru4eCKUMHU TPOU3BOICTBAMM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

O3HAKOMJICHME C o0pa3llaMud METAJJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBAMHU;

MO/JICJIMPOBAHUE METAIUIMYECKON KPUCTATUIMYECKON PEIIETKH;



M3y4YEeHUE B3aUMOJIECUCTBUA METAJNIOB C BOJOH, C pPacTBOpaMu COJIEM H
KHCJIOT, UCCJEAOBaHUE MPOIIECCOB 3JIEKTpoau3a pactBopoB xjopuna meau (1) u
MOJW/Ia KaJus, KOPPO3UU METAIIIOB,;

M3yYEHHE OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCUAOB Kajlbllusi W HATpUs C
BOJIOM, UX TUAPOKCUIOB — ¢ oKkcusioM yriepoaa (IV) u kucioramu;

U3Yy4YeHHE CBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KaJbIIUsI, )KECTKON BOIbI;

U3YUYECHHUE MPOLIECCOB MOJYUYECHUS TUAPOKCUIIOB XKeJe3a, X XUMHUUYECKUX
CBOMCTB,;

U3Yy4YeHUE MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMi HA UOHBI (MarHus,
KaJIbLIMSI, TFOMUHMS, ITUHKA, Jkene3a (2+) u xkenesa (3+), meau (2+);

HAOJIIO/IEHUE M ONMMCAHUE OKpaIIMBaHUS TJIAMEHH MOHAMU HATpPHsl, KaJIUs U
KaJIbLIHS;

uccieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHHS, THIPOKCUIIA
xpoma (III) u rugpokcua nrMHKa;

pellIeHNE IKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BakHelle MeTauibl U UX
COEZIMHECHUSD.

XuMHS U OKPY:KaLIas cpeaa

BemecTtBa u Marepuanbsl B MOBCEIHEBHOW KW3HHM 4YeNIOBEKa. BakHeuue
BEI[ECTBA W MaTepHalibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEIIECTB M XUMHUUYECKUX peakuuii B ObITy. [lepBas momomp NMpu XUMHUYECKHUX
0’KOrax U OTPaBJICHUSAX.

HoBsie MmaTtepualibl U TEXHOJIOTUU. [[pUHIIUIIBI «3€JI€HON XUMUN.

OCHOBBI DKOJIOTMYECKON T'PaMOTHOCTU. XHMHS U 3J0pOBbE. 3HAUYCHUE
U3Y4aeMbIX XMUMHYECKHX JJIEMEHTOB M MX COCIUHCHHH IS (PYHKIIMOHUPOBAHMS
opranu3ma 4enopeka. [IoHsTHE 0 370pOBOM 00pa3e KU3HHU.

XHUMHUYECKOE 3arps3HCHUE OKPYXKAIOIIEH cpebl. DKOJIOTHYECKHIE MPOOIIEMBI,
CBSI3aHHBIE C COCAMHECHUSIMU yTIIepoa, a30Ta, Cephl, TSHKEIIbIX MeTaJUIOB. [loHaTHE
o IIJIK. Ponp XumMuu B perieHnn SKOJIOTHICCKUX TTPOOIIEeM.

OKCINEPUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJICHUE C
oOpa3naMu MaTepuajaoB (CTEKJIO, CIUIaBBl METAJUIOB, IOJMMEPHBIC MaTepHalbl),
ONpPEAECIECHUE KUCIOTHOCTA IPUPOAHBIX BOJ, MOJIECIMPOBAHUE IIpoLECcca
00pa3oBaHUs KUCIOTHOTO JOXK/IS, U3YUCHHUE €TI0 BO3ACHCTBHS HAa MaTePHAJIbI.

IToBTOpeHHe U 00001IeHNe 3HAHMH OCHOBHBIX pa3/iejioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH u [leprnognueckas cucremMa XUMAYECKUX 3JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHUSI aTOMa. 3AKOHOMEPHOCTU B U3BMEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COCIMHEHUN B MEPUOJAX U rpyImnax.



CrtpoeHue BelecTBa B TBEPJOM, KUIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMUYECKOU CBSI3U. 3aBUCUMOCTb CBOWMCTB BEIlECTBA OT THIA KPUCTAIMUECKOMN
PEIIETKH ¥ BUIa XUMHUYECKOHN CBS3H.

Knaccudukarums XUMHUYECKMX PpEAKIUH 10 pPa3IHYHBIM  MPU3HAKAM.
[IporHo3upoBaHue BO3MOYKHOCTH TPOTEKAHHWS XHUMHYECKUX TPEBPAIICHUN B
Pa3IUYHBIX YCIOBHUSAX HAa OCHOBE TMPEJACTABICHHA XHUMHYCCKOW KWHETUKH U
TEPMOIUHAMUKH.

XUMHUYECKUE peakiuu B pacTBopax. ['maponus coneil. Peakuuu oxucieHus-
BOCCTAHOBJICHHUS. DIIEKTPOIH3.

CBoiicTBa KHCJIOT, OCHOBaHMW M coOJed B CBeTe TNpeACTaBiIeHUU 00
ANEKTPOIUTHYECKOM  AMCCOLMALMU M OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Mesxcnpeomemnuvle ceazu

Peanuzanmst MeXIpPEIMETHBIX CBSI3¢H NPU HM3YUYCHWH XMMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
TIOHSITHH, TaK M MIOHATUN, TPUHATHIX B OTJICJIBHBIX €CTECTBEHHBIX HAyKaX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJICHHE (MPOIECC), HAYYHbIN (DaKT,
TUMoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiacCUUKAIMs, MNEPUOAUYHOCTD,
HaOJII0IEHNEe, HKCIIEPUMEHT, MOJICJIUPOBAaHUE, U3MEpPEHUE, MOJENb, TEXHOJIOTHS,
MaTepHUaIbI.

®uzrka: BEIIECTBO, TeNO, (U3MUECKHE BEIWYUHBI, €IUHUIBI HU3MEPEHHS,
Macca, 00bEM, KOJMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHbIe COCTOSIHUE
BEIIECTBA, CTPOCHHE TIa30B, >KUJIKOCTEH U TBEPABIX (KPUCTALIIMYECKUX) Tel,
KPUCTANTUYECKAs peIIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIM]I, U30TOIIbI, KBAaHTHI, PaJMOAKTUBHOCTb, ajbda-, 6eTa- 1 raMMa-u3ydeHue,
AIEKTPUUECKHUM 3aps/l, MPOBOJIHUKH, MMOITYIIPOBOIHUKH, TUIIEKTPUKH, COTTHEUHBIH
CIIEKTp, pa3yiokeHre Oeoro CBeTa B CIEKT.

buonorus: skocucrema, 6uocdepa, poTocuHTE3, MPOLIECCH OOMEHA BEILECTB,
MUHEpaIbHbIE YAOOPEHHUS, MHUKPOAIEMEHTHI, MAaKpOAJIEMEHTHI, IHUTATEIbHBIC
BEIIECTBA.

['eorpadusi: armochepa, rumpochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
T0JIE3HBIE MCKOIIaeMble, TOIJIUBO, BOJIHBIE PECYPCHI, TIJIAaHETa 3eMIIS.

Texnomnorus: CTPOUTENbHBIC  TEXHOJIOTHH, CETbCKOXO3SIICTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH IJIEKTPOHHOUN MPOMBIIIIIEHHOCTH, HAHOTEXHOJIOTHH.

TJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS [TPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS (YTJIYBJIEHHbIHN
YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATBI



JIMYHOCTHBIE pEe3yJabTaThl OCBOECHMSI MIPOrpaMMbl OCHOBHOTO  OOILETrO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs XUMUU B €JIMHCTBE Yy4eOHOH H
BOCIIUTATENIBHON JESITEIbBHOCTU 00pa30BaTEIbHON OPraHU3allyd B COOTBETCTBUU C
TPAJIULIUOHHBIMU POCCUICKUMHU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIaMM M HOpPMamMu NOBEACHUS U
CIOCOOCTBYIOT IpoOllecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATBHCSI CHCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAMH U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

NPOSIBJIEHUE LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACJIEAUI0, MOHHUMaHUE 3HA4YEHUS XUMHUYECKOU
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTHUU SKOHOMUKH
Poccun u cBOero pernosa;

2) rpa:kKIaHCKOr0 BOCIIUTAHMS:

NPEACTABIECHUE O COLMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, IPOSIBJICHUE KOMMYHUKATUBHOW KYyJIbTYphl B
pa3HOOOpa3HOW COBMECTHOM JCSATEILHOCTH;

CTpeMJIeHHE K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIIM B Ipoliecce yueOHOM U
BHEYUYEOHOU EATEIIHLHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ NOBEJCHHUE W IOCTYNKU CBOMX TOBAPHILEH C
NO3WLIMM HPABCTBEHHBIX WM IPABOBBIX HOPM C YYE€TOM OCO3HAHHUS TMOCIEACTBUMN
MOCTYTIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW peaKiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOIUMBIE IS
MMOHUMAaHHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHME LIEHHOCTH HAay4YHOIO MO3HAHUS IS Pa3BUTHS KaXKIOTO YEJIOBEKA
Y MPOU3BOAUTENIBHBIX CHJI OOIIECTBA B LIEJIOM, POJM M MECTa HAYKU «XUMUS» B
CUCTEME HAy4HbIX NPEACTABICHUA O 3aKOHOMEPHOCTAX pa3BUTHUS IPUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C MIPUPOJIHON U TEXHOJOTUUYECKOU CPEAOM;

MO3HABAaTEIbHAsl MOTHBALUd W MHTEpPEC K OOYYEHHI0, TOTOBHOCTb H
CHOCOOHOCTh K CaMOpa3BUTHIO U CaMOOOPAa30BAHUIO, K HCCIIEJOBATEILCKOM
JesITEeNbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBlIEHUS W YPOBHS JalbHEUIIETO
o0yJeHus;

4) BOCIMTAHMSA KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH JKWU3HM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY
3I0pOBbIO, YCTaHOBKA Ha 3J0POBbII 00pa3 ’KU3HHM, OCO3HAHUE IOCIEICTBUA H



HENPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOIICHUS allKOT OIS, HAPKOTHUKOB, KYpeHus),
HEOOXOIUMOCTU COOJIOJAEHUS MpaBWiI OE30MaCHOCTH MpH OOpalEHUUu C
XUMHAYECKUMU BEIIECTBAMHU B YUEOHBIX M )KU3HEHHBIX CUTYAIUX;

5) Tpy10BOro BOCIMTAHMS

dopMupoBaHUE IIEHHOCTHOTO OTHOIIEHUS K TPYJOBOW NEATEIBHOCTH Kak
€CTECTBEHHOU MOTPEOHOCTH YeJIOBEeKa M K MCCIIEIOBATEICKON JACSITETbHOCTH Kak
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOLIECTRBE;

pa3BuTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIE K
npodeccusiM HaydyHOU chephl, 0CO3HaHHE BO3MOXKHOCTH CaMOpEau3alliid B dTOU
chepe;

6) 3K0JI0TNY€eCKOTr0 BOCIIUTAHMS

0CO3HaHUE HEOOXOAMMOCTH OTHOIIEHUS K MPHUPOJIe KaK UCTOYHHUKY KU3HU Ha
3emMIie, OCHOBE €€ CYyIIIECTBOBAHHS,

MOBBIIICHWE YPOBHS OKOJOTMYECKOH KYJIbTYpBl: TPUOOpPETCHHE OIbITa
IUIAHUPOBAHUS TIOCTYIIKOB W OIGHKM WX BO3MOXHBIX ITOCIEICTBUH IS
OKpY)XaroIel Cpeapl; OCO3HAHHME TJI00ATBFHOTO XapaKTepa JKOJOTHYECKUX
npobsieM W MyTed WX pelIeHHs; CIIOCOOHOCTh MPUMEHSTh 3HAHUS, IMOJydaeMbIe
Npy W3YyYEHUH XMMHHU, JUJIS PEIICHUs 3a/1ad, CBS3aHHBIX C OKpYXKaIoIIeH cpenoii;
aKTUBHOE HENpUATHE JACHCTBUN, TPUHOCALIUMX Bpel OKpYXKaloIlel cpeae;
OCO3HAHUE CBOEH POJM KaK Ipa)iJlaHWHA U MOTPEeOUTENIs B YCIOBUSAX B3aUMOCBS3H
OPUPOJHON, TEXHOJIOTMUYECKON M COLHMaNIbHON Cpel; TOTOBHOCTh K YYacTHIO B
IPaKTUYECKOM eATEIbHOCTH SKOJIOIMUECKON HalpaBiIeHHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeIMeTHbIE Pe3yJbTaThl O0YYaIOIIMXCS, OCBOMBIIHUX MPOrPaMMY IIO
XHUMHUH OCHOBHOT'O O0IIero 0o0pa3oBaHus, BKIFOYAIOT:

YCBOCHHME MEXKIMCIUILIMHAPHBIX (MEXKIIPEIMETHBIX) TOHITHH, OTPa’KaroIINX
MaTepuajibHOE CJIMHCTBO MHpa W TMPOIECC To3HaHMs (BEIIECTBO, CBOMCTBO,
SHEPrus, SABJICHHE, HAy4YHBIM (PaKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOpPHS,
HaOJII0/ICHHE, M3MEPEHHE, UCCIICIOBAHUE, IKCIICPUMEHT H JIPYTHE);

OBJIQJICHUE YHHUBEPCAIHHBIMH YYCOHBIMHU JICHCTBUSIMHU (ITO3HABATEIbHBIMH,

KOMMYHHUKaTHBHBIMH, PEryIsTUBHBIMU), BAXKHBIMU JUISL MTOBBILLICHUS
(b ()EKTUBHOCTH OCBOCHHS COJEpKaHHS ydeOHOro mpenMera, (hopmMupoBaHUs
KOMIIETCHIIMA, @  TaKXe  IPOCKTHO-UCCIEIOBATENBCKON  JESITEIbHOCTH

00y4JarommXxcs B Kypce XHUMUH;
CITOCOOHOCTh WX MCIOJIB30BaTh B yYeOHOM, MTO3HABATEIILHON M COIMAIbHON
MpaKTHUKE.

ITo3naBaTebHBbIE YHUBEPCA/IbHBIC yqeﬁnble I[CﬁCTBPIﬂ



Bba3oBble 1oruyeckue aeiicTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBbI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACTSATH X CYIECTBEHHbIC
MIPU3HAKU, YCTAHABJIMBATH B3aMMOCBS3b C JAPYTMMH MOHSATUSIMU); aHAIU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BBHIOMpPaTh OCHOBaHUS IS KiIacCUUKAIUA U
CHUCTEMAaTH3allUl XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUM; YCTaHABIUBATH
MPUYUHHO-CJICICTBEHHBIE  CBA3M  MEXKJYy OOBEKTaMU U3Y4YEHUS; CTPOUTH
JIOTUYECKUE PACCYXKJIEeHHUS (MHAYKTUBHBIC, JEAYKTHUBHBIE, TI0O aHAJIOTHH);
npejyiaratb KpUTEPUU M BBIABIISITH OOIIUME 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B
U3y4aeMbIX TPOIECCaX U SIBICHUSX; MTPOBOJUTH BBIBOJIBI U 3aKIFOUYCHUS, YMEHUS
NPUMEHATh B TMPOIECCE IMO3HAHUS TOHATHS (MPEIMETHBbIE W METalpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XUMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUM 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasI
dbopmyna U ypaBHEHHE XUMHUYECKON peakIuu — MpHU PEIICHUH Y4eOHBIX 3a/1ad; C
y4eTOM OTHUX MOJICTBHBIX TPEJACTABICHUM XapaKTEpU30BaTh H3ydaeMbIe
XUMHUYECKHUE BEIIECTBA M XUMHUYECKUE PEaKIIUU.

ba3oBbie wuccaenoBarejsbckue AedcTBHS (METOAbBI HAYYHOI0 MO3HAHMS
BeIleCTB M sIBJICHMI):

YMEHHS MPUMEHSITh METOJbl HaYYHOI'O IMO3HAHMS BEIIECTB U SIBJICHUNA Ha
SMIIUPUYECKOM M TEOPETUYECKOM YpPOBHSIX B y4eOHOM TMO3HABAaTEIbHON U
IPOEKTHO-UCCIIEI0BATEIBCKON e TEIbHOCTH;

YMEHHS HCIIOJIb30BaTh IOCTABJIECHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS U CAMOCTOSITEILHO CTaBUTh BOMPOCHI, aHATM3UPOBATH (DAaKThl, BBISBIATH
u (opmynupoBaTh npoOieMy, ONpenessTh Ledb W 3aJayd, COOTBETCTBYIOIIHE
PEIICHHIO MTPOOJIEMBI; IPEAIaraTh ONMUCATEIBbHYIO I OOBSICHUTEIIbHYIO TUIIOTE3Y
U OCYIIECTBIISAITh €€ TMPOBEPKY; YMEHHUS MPOBOIAUTH M3MEPEHHS HEOOXOIUMBIX
napaMeTpoB, BBIUYMCICHUS, MOJCIUPOBAHUE, HAONIOACHHUS U OKCIICPUMEHTHI
(peasibHblE W MBICICHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNS W BBIBOJBI MO PE3yJIbTaTaM MPOBEIECHHOTO OIBITA,
HCCIIEIOBAHUSI, COCTABIISITH OTYET O MPOJICIAaHHON padoTe;

Pabora ¢ undgopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpManmu (HaydIHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKAaHHUs, CIPAaBOYHBIE [OCOOUS,
pecypcel MHTEepHETA); aHAMM3UPOBATh MHPOPMAIIUIO W KPUTUYECKH OIEHUBATH €€
JIOCTOBEPHOCTh W HEMPOTUBOPEYMBOCTH, OTOMPATh W  HWHTEPIPETUPOBATH
uH(OpMAINIO, 3HAYUMYIO IS pelieHus y4eOHOW 3amaduv; YMEHHS MPUMEHSTH
pa3liuuHble METOJAbl W (QOopMyJauUpOBaTh 3ampochkl NpPU TOUCKE U OTOOpe
nHpOpMaALIMK, HEOOXOIMMOM ISl BBITIOJHEHHUS YYEOHBIX 3ajay; HCIOJIb30BaTh
MH(QOPMAIIMOHHO KOMMYHHMKATUBHBIE TEXHOJOTMU M Pa3JIMYHbIE MOUCKOBBIE



CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPAaTh ONTUMAIbHYIO (OPMY MpeACTaBICHUS
uHpopmauu (cxeMmbl, Tpaduku, auarpaMMbl, TaOJMIbI, PUCYHKH U Jpyrue
(opMbl); YMEHMsI MCIOJb30BaTh HAy4YHBIN $3bIK B KayeCTBE CpeACTBa pabOThI ¢
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTeMaTU4YecKue) 3HAKU U CUMBOJBI, (HOpMyibl, aOOpeBUaTypbl, HOMEHKIATYPY,
UCIONB30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMUECKHE  CPEJCTBA
HAaTrJITHOCTH.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymeHus oOmieHus (MUCbMEHHON M YCTHON KOMMYHHUKAIIUHN):

NPEJICTABIIATh TOJYyYEHHBIC PE3YJIBTAThl MMO3HABATEIBHON JICATCIBHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTax; MyOJMYHO BBICTYNIATh C TIPe3CHTAIUCH
pPE3YJIBTATOB  BBIMOJHEHUS XHMHYECKOTO JSKCICPUMEHTa (MCCIIeI0OBATEIILCKOMN
71a00paTOPHOM MIIM MIPAKTUICCKON pabOThI, y4eOHOTO MPOEKTa); B XOJ€ AUAJIora U
(WyM) TUCKYCCHU 3a7aBaTh BOIIPOCHI IO 0OCYKIaeMOM TeMe M BhICKa3bIBaTh UCH,
(GOopMyIHpPOBaTH CBOM TMPEIJIOKCHHUSI OTHOCHTEIBLHO BBITIOJIHCHHSI TTPEIIOKCHHON
3aJIavH.

2) yMeHus yueOHOT0 COTPYIHUYECTBA (TPYIIIOBasi KOMMYHUKAIINS):

y4acTBOBAaTh B TPYIIOBBIX (opmax padOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW pabOThl, OMPENENsATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXIY
YJIeHaMH TPYMIbI, BBINOJHATH CBOK YacTh palOOThl, KOOPAHMHHPOBATH CBOU
JEUCTBUSL C JCUCTBUSIMHU JIPYTUX WIEHOB KOMAaHJbI, OMPENESATh KPUTEPUHU IIO0
OIICHKE KayeCTBa BBIMOJHEHHOW pabOThI; pemiaTh BO3HUKAIOMIME MPOOJIEMbI Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIJIACOBAHMS TO3MIIMM, y4acTBOBATh B
oOcyXxaeHnd, oOMEHEe MHEHHSIMHU, «MO3TOBOM IITypMe» H Jpyrux ¢dopmax
B3aMOJICHCTBHS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

OBnaseHne YHUBEpPCATbHBIMH YYEOHBIMH PETYISTUBHBIMU JACHCTBUSMU
BKJIIOYAET PAa3BUTHE CaMOOpPraHW3allld, CAMOKOHTPOJS, CAMOKOPPEKIHU, B TOM
quclie:

YMEHUS pelaTh y4yeOHblE M MCCIEA0BATEIbCKUE 3aJlauyd: CaMOCTOSATEIIbHO
BEIOWpATh COCO0 perieHns yuyeOHOU 3aauyn (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHus, BbIOMpaTh HaubOoJee NOAXOASAUMA C Y4YETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATh CBOIO pabOTy MpHU pelIeHUH YYeOHOU WiIn
UCCIIEIOBATELCKOM  3aJaud; Ha  OCHOBE  IMOJYYEHHBIX  pPe3yJIbTaTOB
dbopMynupoBaTh 00OOIIECHUS W BBIBOJBI, TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOILIECCOB; AHAJIM3UPOBATH PE3YJIbTATHI: COOTHOCUTH CBOM JICUCTBUSL C



INIAHUPYEMBIMH  PE3YyJIbTaTaMH, OCYHICCTBIIATH CAMOKOHTPOJb ACATCIBbHOCTH,
KOPPCKTUPOBATH CBOIO ACATCIILHOCTh HA OCHOBC CaMOaHal/In3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHH OCHOBHOTO
oO1rero o0pa3oBaHUs Ha YIUIYOJIEHHOM YpPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AP0 C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YpPOBHS, COTJIACOBAHBI MEXIY
co0O0M, YTO TMO3BOJISET PEATM30BHIBATH YIIIYOJIEHHOE HM3Yy4YCHHE KaK B paMKax
OTACJNBHBIX KJIACCOB, TaK M B paMKax pealv3alud WHIUBUIYaJbHBIX
00pa3oBaTEIbHBIX TPACKTOPHUIA, B TOM YHCJIE HCIOJIb3Yysl CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. [lo 3aBepiieHHH peanu3ald MPOTPaMMbl YIIIyOJIEHHOTO YPOBHS
oOyyJaromuecsi CMOTYT JIeTaJlbHEE OCBOMTH Marepuaj, OBJIAJACTh PACIIMPEHHBIM
KPYTOM MOHSTHI U METOOB, PEIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CJIIOKHOCTH.

[IpeameTrHbie pe3ysbTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUH M CMOcO0OB JACHCTBUM, chHenupUUEcKUuX I TPEeAMETHOMN
obnmactu «XWMHUS»;, OCHOBbI HAYYHOTO MBIINJICHUS, BUJBI JIEITCIBHOCTH TIO
MOJIYYEHHUIO HOBOTO 3HaHMS, €ro HWHTEpHpeTalydyd, MOpeo0pa3oBaHUI0 U
IPUMEHCHUIO B PAa3UYHBIX Y4YE€OHBIX W peabHBIX JKU3HEHHBIX YCIIOBHSIX;
oOecrieurBalOT BO3MOXKHOCTH YCIEITHOTO OOyYeHHS Ha CIEAYIOIIeM YpPOBHE
o0Opa3zoBaHus.

K xoHmy oOyueHuss ¢ 8 knacce y oOyudaromierocst OyayT chopMHUpOBaHBI
CIICYIONME TIPEeIMETHBIC pPE3yJdbTaThl HW3YYCHHS XUMHU Ha YIIIyOJICHHBIM
ypOBHE:

pacKkpbIBaTh CMBIC OCHOBHBIX XUMHUYCCKHX TIOHATHH: aToM, MOJIEKYyJa,
XUMHYECKUH D3JEMEHT, METa/Ul, HEMETaJll, aJUIOTPOIHs, IIPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAasi U MOJEKYJSIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAs Macca, MaccoBas JOJS XUMHUYECKOTO DJEMEHTa B COCAMHECHHH,
MOJISIPHBIN 00BEM, OTHOCHTENbHAS TUIOTHOCTh Ta30B, OKCUJ, KUCJIOTa, OCHOBaHUE,
coiib, amM$OTepHbI OKcHll, amMQpOTEPHBIA THUIPOKCHI, XHMHUYECKas peaKIus,
KJaccu(UKaIusl peakiuii: peakiiui COCTUHCHUS, PEAKIIUU Pa3IIOKECHHsI, PEaKIun
3aMEIICeHHsI, PEAKIMU OOMEHa, 9K30- U JHIOTCPMUUYECKHE DPEAKIUHU; TETUIOBOM
aekT peakiuu; SIpO aToMa, SISKTPOHHBIM CIOM aToMa, aTOMHAs OpOHTab,
paamyc aToMa, XUMHYECKasl CBS3b, MOJIAPHAS W HETOJSpHAs KOBAJICHTHAsI CBS3b,
WOHHAs CBSI3b, HWOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJS BEIIECTBA
(mporieHTHAsT KOHIIEHTpAIUs) B PAcTBOpPE, MOJISIpHAS KOHIICHTPAIMS BEIIESCTBA B
pacTBOpe; DJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHHS, OKHUCIHTEIH |



BOCCTAHOBUTEIIH, OKHCJICHUE u BOCCTAaHOBJICHHE, OKHCJIUTEIILHO-
BOCCTAHOBUTENILHBIC PEAKIIUH, METO]T SJIEKTPOHHOTO 0ajaHca;

WJUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XUMHUUYECKUX TOHATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISI COCTABJICHUSI (pOPMYJI BEIIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIIUN;

OTIPENIECNATh BAJICHTHOCTh aTOMOB D3JIEMEHTOB B OMHApHBIX COCAWMHEHUSX,
CTENEHb OKHWCJIEHUS HJIEMEHTOB B OWHAPHBIX COCIWHCHUSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEACICHHOMY KJIACCy COeAMHEHUH 1Mo popMyrnam, BUJIbI XUMHUYECKOM
CBS31 (KOBJICHTHOW ¥ MIOHHOW) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepuomnueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHA ABOraJipo M €ro CIEJICTBUM, MPEICTABICHUI O HAyYHBIX METOJIaX
MO3HAHUS, B TOM YHUCJE OKCICPUMEHTAIBHBIX M TEOPETHYECKUX METO/IaxX
UCCJICIOBaHUA BELIECTB U U3YUYCHHUS XUMUUYECKUX PEAKIIUA;

JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJMYECKON 3aBUCMMOCTH CBOWMCTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJIOKeHUs B [lepruoanueckoit cucrteme:

OMHUCBHIBATh MW XapakTepu3oBaTh Tabmuunyr ¢opmy Ilepuogudeckoii
CHUCTEMbl XUMHUYECKUX AJIEMEHTOB: pa3inyarh MOHATHUS «TrjlaBHas moiarpynmna (A-
rpynmna)» u «nobounas noarpynma (b-rpynma)y, «manasie IEpHOAB» U «OOJbIITHE
MIEPUOJIBIY;

COOTHOCUTHh 0003HAYCHHsS, KOTOpble UMeroTcsa B Tabnuie «llepromnueckas
cucremMa xuMMyeckux odnemeHTtoB J[. WM. MeHaeneeBa»y, C YHUCIOBBIMHU
XapaKTEePUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsjl
siipa, oOIee YUCIIO JICKTPOHOB U PACTIPEICIICHUE UX T10 AJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TOJIOXKEHMsI dJeMeHTa B Ilepuogumdeckoir cucreme ¢
pacupeieieHUEM BJIEKTPOHOB IO JSHEPTETUYECKUM YPOBHSIM, MNOAYPOBHSM U
OpOHUTAJISIM aTOMOB MEPBBIX YETHIPEX IMEPUOIOB;

KJIaCCH(HUIIUPOBATh XUMHUUYECKHE DJJIEMEHTBHI, HEOPraHWYCCKHE BEIICCTBA,
XUMHUYECKHUE PEaKIu (M0 YMCIY U COCTaBY YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, 1O
TEII0BOMY 3P DEKTy);

XapaKTepu30BaTh (OMHUCHIBATh) (PU3MYECKHE W XHMHYCCKHE CBOMCTBA
MPOCTHIX M CJIOKHBIX BEIIECTB: KMCIOPOJa, BOJAOPOA, BOJbI, OOIINE XUMUUYECKHE
CBOWCTBA OKCHJIOB, KHCJIOT, OCHOBAaHHH U COJIEH, T€HETUYECKYIO CBSI3b MEKIY
HUMH, TOJATBEPXKIAasi NPUMEPaAMH MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUil;

OMNHUCHIBATH POJIb KUCJIOPOAA, BOAOPOAA U BOJBI B MPHUPOJHBIX MPOLECCAX, B
JKUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MOKHOE UCIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;



OOBSCHATh W TMPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX
COoCcTaBa M CTPOEHUS, BO3MOXKHOCTH TPOTECKAHUS XUMHUYECKUX TNPEBPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCTISATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MacChl BEIIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JTOJIFO XUMHUYECKOTO JJIECMEHTA B COCTMHCHHH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMEHTa 1Mo (opmysie COSAMHCHHS, HaXOIWTh
pocTelmyro (popmMyITy BEemecTBa M0 MacCOBBIM MM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIICHTPAIIMIO BEIISCTBA B
pacTBOpe, IPOBOIUTH PACUETHI M0 YPABHCHUSAM XUMHUYECKON peaKInuu;

NPUMEHSTh OCHOBHBIC OTICPAIIMM MBICITMTEIIEHON JEeSTeIbHOCTH — aHAIHW3 |
CUHTE3, CpaBHECHHE, 0000IIECHNEe, CUCTEMAaTH3aINI0, KIacCU(UKAIINIO, BBISBICHUC
NPUYUHHO-CIICJICTBCHHBIX ~CBSA3€H — 11 M3Y4YCHUS CBOWCTB BEHIECTB M
XUMHYECKUX PEaKIUi, €CTCCTBEHHO-HAYYHbBIC METObI MO3HAHUS — HAOIIOACHHE,
U3MEpEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT (pCallbHBIA W MBICIICHHBINA) — IS
OCBOCHHUS YUCOHOTO COCPIKAHUS;

packpeIBaTh  CYIIHOCTh  IPOIIECCOB  OKUCJICHUS M  BOCCTAHOBJICHMS,
COCTaBIIATh YPaBHEHUS IPOCTHIX OKHCIUTEIbHO-BOCCTAHOBHTEIIBHBIX pEaKIIH
(MeTo/10M AJIEKTPOHHOTO OajlaHca);

YCTaHABJIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SABJICHUSIMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XUMHUUYECKHUE 3HAHUS CO 3HAHUAMHU
IpYyTruX y4eOHBIX MPEAMETOB;

cobmomaTe TpaBuia  Oe3omacHOM  paboTel B J1a0OpaToOpuu  IMpHU
UCIIOJIb30BAaHUM XMMHUYECKOM TMOCyAbl M O0OpYyIOBaHMS, a TaKXkKe IpaBUia
oOpalmieHusi ¢ BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIHUSMH BBITIOJHEHUS
7a00paTOPHBIX OIBITOB M IMPAKTHYECKUX PabOT IO IMOJIYyUYCHHIO W COOHMpPaHHIO
razoo0pa3HbIX BELIECTB (BOJOpOAa M KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OTIPEJICTICHHOW  MacCOBOM  JIONE€  pacTBOPEHHOTO  BEIIECTBA,  PEIICHUIO
AKCIIEPUMEHTATBHBIX 3afad 1o TemMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCIMHCHUIY;

JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMH  XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAOIIECH yMEHHs 0€30macHOro OOpalieHus ¢ BEIECTBAMHU, UCIIOIb3yEMbIMHU
B TMIOBCETHEBHOMW JKM3HU, a TAK)KE€ 3HAHWE TIPABIII TIOBEJICHHMSI B MENAX COCPEKCHHMSI
310POBBSI U OKPYKAKOIIEH CPEIBI.

K koHmy oOyuenuss ¢ 9 knacce y oOydaronierocss OynyT c(opMHpOBaHbBI
CIIENYIONINE TIPEIMETHBIE pPE3yNbTaThl W3yYEHUS XWMUW Ha YIIIYOJICHHBIM
YpOBHE:



PaCKpBIBATh CMBICI OCHOBHBIX XMUMHYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJICKYyJIa, HWOH, KAaTHOH, AaHWUOH, JJIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHUS, XUMUYECKasl peakius, TeIioBoi »3(pPekT peakuuu, MOiab, MOISPHBIM
00bEM, pacTBOp;

AJIEKTPOJUTHI, HEIIEKTPOJIUTHI, SJICKTPOJIUTHYECKAS TUCCOIMALINS, PEAKIUU
MOHHOTO OOMEHa, THUIPOJU3 cojeil, oOpaTuMble M HEOOpaTHUMblE peakluu,
OKHUCJIUTETbHO-BOCCTAHOBUTEbHBIE  PEAKLIMHM, OKHUCIUTENIb, BOCCTAHOBUTEID,
OKHCJIEHHE€ W BOCCTAHOBJICHHE, DJIEKTPOJU3, aJJIOTPONHUs, aM(OTEpPHOCTH,
XUMUYEeCKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTUYECKAs), MEKMOJCKYISIPHBIC
B3aUMOJICHCTBHS (BOJIOPOJIHASI CBSI3b, CWIIbI BaH-nep-Baanbca), KoMIUIEKCHBIE
COCIMHEHUS, KPUCTAJUIMYECKHE pEenIeTKU (MPUMUTHUBHAS KyOudeckas, 0OBEMHO-
LHEHTPUPOBAHHAs KyOuueckas, rpaHeleHTPUPOBAHHAS KyOuueckas,
reKcaroHajgbHas TJIOTHOYIAKOBAaHHAs), KOPPO3Us METAJUIOB, CILIABBI; CKOPOCTh
XUMHUYECKOW PEaKIUM, KaTajanu3, XMMUYECKOE PAaBHOBECHUE, DJIIEMEHTbl XUMUUYECKOU
TEPMOJAUHAMUKHU KAK OJTHOU U3 TEOPETUYECKUX OCHOB Xumuu; [1JIK;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUUYECKUX TMOHSTHUM U
NPUMEHSITh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

UCITIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUST (pOPMYJI BEIIECTB
Y YPABHCHUN XUMHUYECKUX PEAKIIHM;

ONpPENEATh BAaJCHTHOCTh U CTEIEHb OKUCJICHHUS XUMHUYECKUX JJIEMEHTOB B
COCMHEHUAX Pa3JIMYHOIO COCTaBa, IPUHAJICKHOCTD BEIIECTB K ONPEACICHHOMY
KJIacCy COeIWHEHMH 1o (opMmyliaM, BUIBI XUMHUYECKOW CBSI3U (KOBAJICHTHOM,
MOHHOM, METaJNIMYECKOM) B HEOPraHWYECKUX COEIMHEHMSIX, 3aps] HOHA IO
XUMHYECKOU (hopMyJsie, XapaKTep Cpelbl B BOJHBIX PacTBOpax HEOPTraHUYECKUX
COCMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cmbici [lepuognueckoro 3akona J[. U. MenneneeBa wu
JEMOHCTPUPOBATH €0 TIOHUMAaHHUE:

ONMMCHIBATh W XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoamueckoii
CHCTEMBbl XUMHUYECKHX DJIEMEHTOB: pa3judaTbh NOHATUA «A-rpynma» u «b-
TPYIIay, «Majble EPUOIb» U «OOJIBIINE NEPUOIBIY;

OOBSCHATH CBA3b TMOJIOXKEHUs JieMeHTa B llepumoamueckoil cucreme ¢
paclnpenesieHueM JJIEKTPOHOB IO JSHEPreTHYECKUM YPOBHSM, IOAYPOBHSM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHUOIOB;

BBIICTISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHWW CBOMCTB JIEMEHTOB U HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCUJIOB U THJIPOKCHJIOB) B Mpejenax MajblX MEPHOJIOB U TJABHBIX MOATPYII C
Y4YETOM CTPOCHUS UX ATOMOB;

PACKpBIBATh CMBICII TEOPUH IEKTPOJUTUUECKON JUCCOLMALNN, 3aK0Ha ['ecca
U €ro CIEICTBUM, 3aKOHA JACHUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEN W3MEHEHUS



CKOPOCTH XMMHWYECKOW pEaklMi, HalpaBiICHUsS CMEIICHUS XUMHUYECKOIO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMUHbBIX (haKTOPOB;

KJIacCU(UIIUPOBATh XMMHUYECKHUE OHJIIEMEHTHI, HEOPraHMYeCKHE BEIECTBa,
XUMUYECKHUE peakinu (10 YUCIy U COCTABy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, O
TerIoBoMYy 3(¢eKTy, Mo arperaTHOMYy COCTOSIHUIO PEareHTOB, MO W3MEHEHUIO
CTENEHEeW OKUCIICHHMS XMMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHUIO
KaTaJIn3aTopa);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XHUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB HEOPraHWYECKHX COCIMHEHUH, MOATBEP)KIas ATO OMHCAHUE
npuMepaMyd  MOJEKYJSPHBIX UM  HOHHBIX  ypaBHEHUW  COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS: DJICKTPOJIUTUUECKOMN JUCCOIUALINM KUCTOT, IET0UeH
U COJIel; TIONHBIE W COKpAllleHHbIE YPaBHECHHS pEaKIMi HOHHOTO OOMEHa;
peakiui, TMOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETUYECKOM CBA3M MEXIY
BEII[ECTBAMU PA3IUYHBIX KIIACCOB;

pacKpbiBaTh  CYIIHOCTh TMPOIIECCOB THJAPOJIHM3a COJIeH TOCPEICTBOM
COCTaBJICHUS KPaTKUX MOHHBIX U MOJICKYJSPHBIX YPAaBHEHUN peakiuii, CYIIHOCTh
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUA  TOCPEICTBOM  COCTaBJICHUS
AIEKTPOHHOTO OallaHca STUX PEaKIIHiA;

IpEACKa3bIBaTh XapakTep CPeAbl B BOAHBIX PACTBOPAX COJIEH;

XapaKTepu3oBaTh (OMUCHIBATH) (PU3NUECKHE M XUMHUYECKHE CBONCTBA
IIPOCTHIX BEIIECTB (KUCIOPO, 030H, rpaduT, ainmas, KpeMHuii, 6op, a3ot, Gpocdop,
cepa, XJop, HATPU, Kallui, MarHui, Kb, AJTFOMUHHUHN, KEJIE30, ME/b, IIUHK,
cepeOpo) U 00pa30BaHHBIX MMM CIOXKHBIX BEIIECTB, B TOM YHCIE UX BOJHBIX
pacTBOpoOB (aMMHak, XJOpPOBOJOPOA, cepoBojopoi, okcuasl yriaepoaa (II, IV),
kpemuaus (IV), azora (I, II, III, IV, V) u dochopa (III, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, QocdopHas, YrojpHas, KPEMHHUEBAs KHUCIOTHI,
okcuabl U ruapokcuasl metamioB [A-IIA-rpynn, amomunus, meau (II), uuHka,
)kenesa (11 u IID));

MOSICHATh COCTaB, OTACIbHBIC CIIOCOOBI TOJYYCHHS] M CBOMCTBA CIOXKHBIX
BeIeCTB (KHUCIOPOJICOJAEpKAIINE KUCIOTHI XJopa, a30TUCTasi, OOpHas, YKCyCHas
KHUCIIOTHl U MX conu, ramorenunbl kpemaus (IV) u ¢ocdopa (III u V), okcua u
ruapokcu xpoma (III), nepmanranat kanus;

OMUCHIBATH POJIb BAKHEUIINX U3yYaeMbIX BEIIECTB B MPUPOJHBIX Mpolieccax,
BIIMSIHUE HA KUBbIE OPraHU3Mbl, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX YKOHOMUKH,
WCIIOJIb30BaHUE ISl CO3/JaHUSI COBPEMEHHBIX MAaTEPHUAJIOB U TEXHOJIOTHIA;

MIPOBOJINTh PEAKIUU, MOJATBEPKAAIOIINE KAUeCTBEHHBIA COCTAaB Pa3JIMYHBIX
BEILIECTB, PACIO3HABATh OMBITHBIM MYTEM COJIEpXkKAlIMecs B BOJHBIX pPacTBOpax
WOHBI: XJIOpUA-, OpoMuUI-, MOAMI-, cylbdar-, ¢docdar-, kapOboHAT-, CHUIUKAT-,



cynbpuT-, CylnbpuI-, HUTpPAT- U HUTPUT-UOHBI, THUJIPOKCHUJI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajablvs, aTIOMUHUS, Kejesza (2+) u xkenesa (3+), meau (2+),
IMHKA;

OOBSACHATHh U NMPOTHO3UPOBATH CBOMCTBA BAXKHEUIINX M3Yy4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHHUE BEILIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUYECKHX MPEBPAIICHUN B pa3iIu4HbIX
YCIOBUSAX HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHMHMUYECKOW KHUHETUKH H
TEPMOJANHAMUKH;

BBIUUCISATh OTHOCUTEIBbHYIO MOJEKYJISAPHYIO U MOJSIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJII0O XMMHUYECKOIO 3JIEMEHTa M0 (QopMylie COEAMHEHHS, MAaCCOBYIO
JOJIF0 BEUIECTBA B pacTBOpPE, MOJBHYIO [IOJK0 XUMHUYECKOTO OJJIEMEHTa B
COEIMHEHUHN, MOJSPHYK0 KOHIIEHTPAUMIO BEUIECTBA B PACTBOPE, HAXOIUTh
npocTeiiyo GopmMyiy BEUIECTBA 10 MACCOBBIM WJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 110 YPABHEHUSIM XMMHUYECKUX PEaklUi ¢ y4eTOM HEeJ0CTaTKa
OJIHOTO W3 PEAreHTOB, MPAKTHYECKOIO0 BBIXOAA MPOAYKTA, 3HAUYECHHS TEIJIOBOTO
s dexTa peakiuu, OnpeaeNaTh COCTaB CMECeH;

coOmogaTh mpaBwia  Oe3omacHoM  paboTel B jabopatopuu  Ipu
UCIIOJIb30BAHUM XMMHUYECKOM TMOCyAbl M O0OpYyIOBaHMS, a TaKXkKe IpaBUiia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUUM C MHCTPYKIHUSMH BBIOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT MO MOJYYCHHIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka W  YIJIEKUCIOTO Tra3a) U PELICHUIO
AKCHEPUMEHTAIBHBIX 33a/lad MO0 TeMaM Kypca, MpeACTaBIsATh pPE3YIbTaThI
AKCIIepUMEHTa B (hopMe BBIBOJOB, 10KA3aTENIbCTB, IPAPUKOB, TAOIUIl U BHISBISATDH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OIEpPAlMd MBICIUTEIBHON AEATEIbHOCTU (aHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTEeMAaTH3aIMI0, BBIABICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€¥) MPU M3YUCHUHU CBOMCTB BEIIECTB U XMMUYECKUX PEAKIIHH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HaHMs (HaOJI0/IeHue, U3MEPEHNUE,
MOJEIUPOBAHUE, FIKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );

OpUMEHATh  IpaBujia  Oe30macHOro  oOpalleHuss C  BEIIeCTBaMH,
UCIOJb3YEMBIMH B TOBCEJHEBHOW KW3HHU, MpaBuia TMOBEACHUS B LEIAX
cOepexeHus: 370pPOBbS W OKPYXKAIOMIEH NPHUPOAHON Cpeabl, MOHUMATh BpE
(OormacHOCTh) BO3JEHCTBHSI HA JKMBBIE OpPraHU3Mbl OIPENEJIECHHBIX BEIIECTB,
MOSICHATH Ha MPUMEpax CIocOObl YMEHBIIECHUSI U MPEAOTBPAILCHUS] UX BPEIHOIO
BO3/JIEHCTBHSI, 3HAUECHHE )KUPOB, OEIIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa,

UCTOJIb30BaTh MOJTYYCHHbIE MPEJCTABICHUA O cdepax MpodeccruoHalbHOMI
NEATENbHOCTH, CBSI3AHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJIOTUAMH, KAK OCHOBY
Uil IpoeCCUOHAIBHOW OPUEHTALMM W JJIS OCO3HAHHOI'O BBIOOpAa XUMHHM Kak



NpoPUIBHOIO MpeAMeTa MpU MNPOAOKEHUH OOYyYEHHS Ha YpPOBHE CPEIHETrO
o01iero oOpa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM NPOEKTHO-UCCIEAOBATEIbCKOM N1E€ATEIbHOCTH
XUMHYECKOM W XHMHKO-3KOJIOTMUECKOW HAIpaBICHHOCTH, MNPUOOPECTH OIbIT
MPOBEJICHNS YYEOHBIX UCCIIEIOBAHUN B YCIOBUSAX 00pa30BaTEIbHbIX OpraHu3aluii,
a TaKKe opraHu3auuii (IEHTPOB) AOMOIHUTEIBHOIO 00pa30BaHus AETe.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (ungposbie)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcbl

Paznen 1. HepBOHa‘laﬂbele XUMHYECCKHC TTIOHATUSA

XuMus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U g 5
' MIPAKTHYECKON JIEATETbHOCTH

JeoBeKa
BemectBa 1 xuMu4geckue
1.2 20 1
peakuuu
Hroro no pazneny 28

Pa3znen 2. BaxHeiinue npeacTaBuTe/ M HEOPraHN4eCcKNX BellecTB

Bo3znyx. Ilonsitue o razax.

2.1 14 1 1
Kucnopona. Oxcubt

29 Bopopoa. [lonsitue o kucnorax g 1
H COJISIX

)3 Bopna. PactBopsr. [Tonsitue 06 10 | |

OCHOBAHHAX

OcCHOBHBIE KJ1aCChI
24 . 16 1 1
HEOPraHUYECKUX COCAUHEHUN

Hroro no paszneny 48

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumuueckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.




XumMuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 10
XUMHUYECKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XUMHUYECKas CBA3b.
3.2 OKHCIUTENTHHO- 16
BOCCTAaHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 26
OBUIEE KOJIMYECTBO YACOB I10 102
[TPOIT'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [loBTOpeHue u yriybienne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




8 KIIACC

IHOYPOYHOE INIVIAHUPOBAHHUE

/1t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
yenoBeka .[lonstue 06 uctopuu
BO3HUKHOBEHMS U PA3BUTHSI XUMHUU. XUMHUS B
CHUCTEME HayK

01,09,2025

Tena u BemectBa. dusnueckue u
XUMHUYECKHE CBOMCTBA BenleCTB ,DU3nUecKue
1 XUMHUYECKHUE SIBIIEHUS

03.09.2025

[ToHsaTHE O TEOPETUUECKUX METOIAX
TTO3HAHMS B €CTECTBCHHBIX HAyKaX.
HcToyHNKH XMMHYECKOM
nHpopmanuu.[IpeacraBiaeHus 0 HAy9HOM
MMO3HAHUH HAa SMIIUPUYECKOM YPOBHE:
HaOII0JICHUE, U3MEPEHUE, DIKCIICPUMEHT,
MojienupoBanue. [TonsaTHe 0 MeToax padoTh
C XUMUYEeCKUMHU BerectBaMu. O00opyoBaHue
MIKOJILHOM XHUMHYECKOU J1Ta00paTOpUH

04.09.2025

IIpaktuyeckas padora Ne 1 o reme
"ITpaBumna paboThI B 1a00PAaTOPUU U PUEMBI
oOparieHus ¢ 1a60paTopHBIM
obopynoBanuem"

08.09.2025




Yuctele Bewlectsa 1 cMecu .CnocoObl

5 N 10.09.2025
pa3aciieHus: cMecen
[Ipaktuyeckas padora Ne 2 o reme

6 "Paznenenne cmeceit (Ha mpuMepe OUUCTKU 11.09.2025
MOBapeHHOM coJn)"
ATOMBI 1 MOJIEKYJIbl. XUMHUYECKUE JIEMEHTBI
IIpoctelie u croxxkHbIE BelecTBa. BemecTa

11 p 15.09.2025
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS
Xumunyeckas popmyna. BaneHTHOCTh aTOMOB

12 17.09.2025
XUMHUYECKUX DJIEMEHTOB

13 3aK0H MMOCTOSHCTBA COCTAaBa BEIIESCTB 18.09.2025
Onpenenenne BaJEHTHOCTH aTOMOB 11O

14 . 22.09.2025
dhopmynam OMHAPHBIX COCTMHEHUMA
OTtHOcuTEeNnbHAs aTOMHAs Macca.

15 24.09.2025
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTEIIBHOW MOJIEKYJISIPHOM

16 MAacChl BELIECTB, MOJISIPHOW MacChl, MacChl 25.09.2025
BEILIECTB U KOJINYECTBA BEILIECTBA
MaccoBas 107151 XMMHYECKOTO 3JIEMEHTA B

17 29.09.2025
COCIMHEHUU
Brruucnenuss MaccoBOM 1071 XUMHYECKOTO

18 01.102025
aJieMeHTa 1o GopmyIie coeIuHEHUs
Haxoxneuue npocrelinieir hopMyibl

19 P Qopmy 02.102025
BEIIECTBA 10 MACCOBBIM JIOJISIM DJIEMEHTOB
Beruncnenus npocreitmeit popmyisi

20 BEIIIECTBA 110 MAaCCOBBIM MJIM MOJIBHBIM JOJIIM 06.10.2025

9JICMCHTOB




21 KomanuectBo Bemecra. Moub 08.10.2025
B3anmocBsI3b KOIMYECTBA, MAacChl M YHCIa

22 09.10.2025
CTPYKTYPHBIX €IMHUIL BELIECTBA

23 Momnsipaast Macca CMECH BEIIECTB 06.10.2025
MoJpHas D0JISI XUMHAYECKOTO DJIEMEHTA B

24 08.10.2025
COEIMHEHUN
Haxoxxnenue npocreinieir hopMyIbl

25 p (b PMY 09.10.2025
BEIIECTBA 110 MOJIBHBIM JIOJIIM DJIEMEHTOB
XUMHUYECKUE ABICHUA. XUMUYECKas PEaKIus

26 ) 13.102025
1 €€ TIpU3HAKU

27 3aK0H COXpaHEHHs MacChl BEIIECTB 15.10.2025
ATOMHO-MoOJIEKYIIIpHAs Teopud. JKu3Hb U

28 yip p 16.10.2025
nestenpbHOCTE M. B. JIoMoHOCOBaA

29 XHWMHUYECKUE YPAaBHEHHUS 20.10.2025

30 TuIbl XUMUYECKUX pEaKIMil 22.10.2025
Pacu€Thl N0 XUMUYECKUM ypaBHEHUAM

31 KOJIMYECTBA U MAaCChl UCXOJHBIX BEICCTB HUJIHU 23.10.2025
MPOJIYKTOB PEAKIUU
Brrunciienus no ypaBHEHHSIM XUMHYECKON

€aKIMH: KOJIMUYECTBA BEIIECTBA, MACCHI 10

32 peartt = 05.11.2025
M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
peareHTOB WIH MPOYKTOB PEaKLUU
Boiuncnenus mo ypaBHEHUSIM XUMHYECKOU

€aKIMH: KOJIMYECTBA BEIIECTBA, MACCHI 10

33 bearh Hl 06.11.2025
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
peareHTOB WIH MPOJIYKTOB PEaKLUU

34 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 10.11.2025

35 KontponsHas padota Ne 1 mo teme 12.11.2025




"BemectBa u XuMH4eckue peakuuu"

36 Bo3ayx — cmech razos. [lonsitue o razax. 13.11.2025

37 3akoH ABoraapo. MoJsipHbIif 00bEM ra3oB 17.11.2025
Brruncienus 00b€Ma, KOJUYECTBA BEIICCTBA

38 rasa 1o U3BECTHOMY €T0 KOJUYECTBY 19.11.2025
BeIlleCTBa, 00bEMY

39 OTHOcCHUTENbHAS TUIOTHOCTD Ta30B 20.11.2025
BrrunciaeHnss OTHOCUTEILHOM INIOTHOCTH

40 24.11.2025
rasoB
OrnpeneneHre OTHOCUTEIBHOW MOJIEKYISIPHON

41 Macchl ra3000pa3HOro BEILECTBA 110 26.11.2025
HW3BECTHON OTHOCHUTEIBLHOU MIIOTHOCTH
BrrunciieHuss OTHOCUTEIBHON MOJIEKYIISIPHOM

42 MAaccChI ra3a o U3BECTHOM OTHOCHUTEIHLHOU 27.11.2025
IJIOTHOCTH
OOBEMHBIC OTHOIICHUS Ta30B MPH

43 01.12.2025
XUMHUYECKUX PEAKIUIX
Brruncienust 00bEMOB ra3oB 10 ypaBHEHHIO

44 . 03.122025
XUMHUYECKON PeaKIiuu
Kucnopom — 3neMeHT U IpoCcTOE BEMIECTRO.

45 CriocoOsl motyueHus: KUCIopoia B 04.12.2025
J1a00PaTOPHH M MPOMBIIIJICHHOCTH

46 Oxcuasl 08.12.2025
[IpakTuueckas paborta Ne 3 mo Teme

47 "TToryyeHue u cobupaHue KUciopo/a, 10.12.2025
W3y4YEHUE ero CBOUCTB"

43 KpyrosopoT kucnopoaa B npupoje. O30H — 11.12.2025

AJUIOTPOITHAA MO,Z[I/I(I)I/IKB.I_[I/IH KHCJIopoJaa




49

TemmoBoii 3¢ (hekT XUMHUECKON peaKInH,
TEPMOXHUMHUYECKHUE YPaBHEHUS, K30~
SHIOTEPMHYECKUE PEeaKIH. TOTUTUBO.
Hcnosib30Banme yriisi © METaHAa B KAYeCTBE
TOIUIMBA. 3arpsi3HEHHE BO3/yXa.

15.12.2025

50

Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKkIiu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MacChl TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WK IPOAYKTOB
peakiuu

17.12.2025

51

Kontponsnas padora Ne 2 o teme "Bo3ayx.
Kucnopon. Oxcupr"

18.12.2025

52

Boopo — 35eMeHT B MPOCTOE BEIIECTRO.
Crioco0sI moTy4eHust BOJA0poaa B
71a00paTOPHUH U MPOMBIIIIICHHOCTH.
Hcnonp30BaHne BOIOPO/Ia B KAUeCTBE
TOIUIMBA

22.12.2025

53

[IpakTruueckast pabota Ne 4 o Teme
"[Tonyuenue u cobupanue BOa0Opoaa,
HU3yYEHHE €ro CBOUCTB"

24.12.2025

54

ITonusarue o xkuciorax u cojisix. CocraB KHUCIIOT
U cojei

25.12.2025

55

Brruncienus o0b€Ma, KOJIHYECTBA BEIIECTBA
ra3a o U3BECTHOMY €ro KOJIHYECTBY
BEIECTBA WK 00BEMY

29.12.2025

56

Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
XUMUYECKON peaKuu

12.01.2026

57

Brrunciaenus mo YPaBHCHUAM XUMHUYECKOH

14.01.2026




peakluu: KOJIMYEeCTBa BEIIECTBA, 00bEMA,

MacCChI 110 U3BCCTHOMY KOJIMYCCTBY BCIICCTBA,

00BEMY, Macce peareHTOB MU MPOIYKTOB
peakiuu

58

dusnueckue cBoiictsa BoJbl. Boia B
npupoae. AHaIU3 U CUHTE3 — METO/IbI
H3YyYEHHS COCTaBa BOBI

15.01.2026

59

XUMHYeCcKre CBOMCTBA BOIBI

19.01.2026

60

CocraB OCHOBaHUN

21.01.2026

61

PacTtBOpBI. PacTBOpUMOCTH BEIIECTB B BOJIE.
Hacrimennbsle ¥ HeHACBIIICHHEIE,
KOHIICHTPUPOBAHHBIE U pa30aBIICHHBIC
pactBopbl. CIOCOOBI BRIpOKCHUS
KOHIEHTPAILIMU PACTBOPOB: MAcCOBAas JI0JIst
pacTBOPEHHOTO BEIMIECTBA, MOJISIPHAS
KOHIEHTpAaLUs

22.01.2026

62

[IpakTrueckast pabota Ne 5 mo Teme

"[IpuroroBiieHrE PaCTBOPOB C OMPEACIEHHOMN

MAacCOBOM JI0JIEW paCTBOPEHHOTO
BemecTBa. I lpuroroBieHue pacTBOpoB ¢
OnpeAeIEHHON MOJISIPHOM KOHIIEHTpauen
pacTBOPEHHOTO BelecTBa"

26.01.2026

63

Brruucnenus ¢ ucnojb30BaHUEM HOHSATHS
«MacCcoBasd n0Ji1 BEIICCTBA B paCTBOPCH»

28.01.2026

64

Brrunciaenus ¢ UCMOJIb30BaHUEM ITOHATHS
«MOJIIpHAasA KOHUCHTpAIHA paCTBopéHHOF o
BCIICCTBa»

29.01.2026

65

Ponb pacTBOPOB B IPHUPOAC U KU3HU

02.02.2026




yesoBeka. KpyroBopor BoJibl B IIpUpPOIE.
3arpsi3HeHue npupoIHbIX Boa. OxpaHa u
OYHCTKA IPUPOJIHBIX BOI.

Berurcnenus ¢ ucmoyb30BaHueM IpaduKoB

66 pPacTBOPUMOCTH JIJIsl Pacu€ToOB 1 04.02.2026
pPacTBOPUMOCTH BEIIECTB

67 O060061eHre U cucTeMaTu3alus 3HaHun 1 05.02.2026

68 'I'<0HTpOJ'II)Ha$I pabota Ne 3 o Teme ) | 09.02.2026

Bonopona. Boga. PactBopsr. OcHoBaHus

69 Oxkcuapl: cocTaB, KiaccuduKaus, 1 11.02.2026
TPUBHUAJIbHBIE HA3BAHUS

70 [Tony4yeHne u XUMHYECKHE CBOMCTBA OKCHIOB 1 18.02.2026

71 [TonaTre o TMAPOKCUIAX — OCHOBAHUSX U | 16.02.2026
KHCIJIOPOJICOAEPIKAIIUX KUCIOTAX

72 ®u3nuecKkue 1 XMMUYECKHE CBOMCTBA KHCIIOT 1 18.02.2026

73 [Tonydenue KUCiIoT 1 19.02.2026

74 Knaccudukanus ocHoBaHMIA 1 25.02.2026

75 [[émoum, UX CBOMCTBA U CIIOCOOBI MOTyYCHUS 1 26.02.2026
HepacTBopumblie 0CHOBaHHUsI, UX CBOMCTBA U
criocoObI mosryuenus. [lonsitue 06

76 aM(OTEepPHBIX THAPOKCHUIAX: XUMHUUSCKHE 1 02.03.2026
CBONCTBa U nonydenue. [lpumenenue
BOKHEUIINX OCHOBAHUI

77 Conu: coctaB, kiaccuuKkaius, TPUBUAIbHbIC | 04.03.2026
Ha3BaHUsA

73 dusnueckue u XHVMI/IquKI/Ie CBOMCTBA COJIEH. 1 05.03.2026
[Tony4yenue coien

79 I'enernueckas cBsI3p MEXKY KilacCaMHu 1 11.03.2026




HEOPraHWYECKUX COCIMHEHUI

80

[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ1a4 10 TCME
«OcHOBHBIE KI1ACCHI HCOPTraHNYCCKUX
COCIMHEHU I

12.03.2026

81

BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peaKkIu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MacChl TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WK IPOAYKTOB
peakumn

16.03.2026

82

BI)ILH/ICJ'ICHI/ISI MacCChI HpO)IYKTa peaKHI/II/I 110
HU3BECTHOM Macce OJHOTO U3 UCXOIHEBIX
BEIIIECTB, B3ATOTO B BUJIE PACTBOPA,
COJIEpKAIIETO OMPeIEIEHHYIO MaCCOBYIO
JIOJTFO pacTBOPEHHOTO BEIECTBA

18.03.2026

83

KonTtponbnaas padota Ne 4 o reme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

19.03.2026

84

[lepBbIe MOTBITKU KITACCU(PUKAIINA
XUMHUYECKUX 1eMeHTOB. [loHsaTHE O rpymmax
CXOJIHBIX JIEMEHTOB. DIIEMEHTBI, KOTOPHIC
00pa3yroT aMmpoTepHbIe OKCHJIBI U
THJIPOKCHU]IBI

23.03.2026

85

[lepuoanueckuit 3akoH. OTKpbITHE
[Teproauueckoro 3aKoHa.

25.03.2026

86

KopoTkonepuoiHas u JuIMHHOTIEpUOAHAS
¢dopwmel [leproanyeckoil cucTeMsbl
XUMH4YEeCKuX 3neMeHToB JI.M1. MeHaeneeBa.
[Tepuoap! u rpynIbl

26.03.2026




87

OcHoBHEIC CBCACHHA O CTPOCHUHN aTOMOB

06.04.2026

88

CocraB aToMHBIX s1ep. M30ToIBI Kak
PaSHOBUAHOCTHU aTOMOB XUMHUYCCKOT'O
JNIEMEHTa

08.04.2026

89

DNEeKTPOHBI. DIEKTPOHHASI OPOUTAIIB.

09.04.2026

90

DneKTpoHHass OpOUTaTh. JHEPTEeTHUECCKUE
YpOBHHU U TIOJypOBHH aToma; s-, p-, d-
opOutanu

13.04.2026

91

DneKTpOHHbIE KOH(UTYpalUU U AIEKTPOHHO-
rpadudeckue hopmyasl aToMoB. CTpoeHune
ANIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20
XUMHUYECKUX 37eMeHTOB [leproanueckoit
cuctemsl J[.11. MenaeneeBa

15.04.2026

92

3aKOHOMEPHOCTH U3MEHEHHSI pajnyca
aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METaJNTNYECKNX U HEMETAJUIMYECKUX CBOWCTB
0 TpyInam U nepuoaam

16.04.2026

93

3Mmenenue cBOMCTB COEIUHEHUN
XUMHUUYECKUX AJIEMEHTOB B IIEpUOJaX U
rpymnmnax. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA II0 €T0 MOJIOKESHHUIO B
[Tepuonuueckoit cucreme /.M. Menpaeneena.

20.04.2026

94

9J'IeKTpOOTpI/IHaTCJ'ILHO CTh XUMHNYCCKHX
3JICMCHTOB

22.04.2026

95

KoBanentnas MoJrsIpHasdA CBA3b. KoBanenthas
HCTIOJIApHAsA CBA3b. HMonnas cBs3b

23.04.2026

96

DJEKTPOHHBIE U CTPYKTYPHbIE (POPMYIIBI
BenlecTB. Kpucrammueckue u amopgHsie

27.04.2026




BelllecTBa. THIIBI KPUCTAIUIMYECKUX PEIIETOK
U UX XapakTepUCTUKHU. [IprunHbI
MHOT000pa3usl BEIIECTB, 3aBUCUMOCTb
CBOMCTB BEILIECTB OT COCTaBa U CTPOCHUS

97 CrerneHb OKUCICHUS 1 29.04.2026
OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC
peakiu. XUMUYECKUE AIEMEHTHI —
08 OKchnTeJEH 1 BocctaHoBuTenu. CocTaBiIeHUE | 30.04.2026
ypaBHEHUN OKUCIUTEIHHO-
BOCCTAHOBUTEILHBIX PEAKIIUA, METOJ]
AJIEKTPOHHOTO OajaHca
Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKkIyu: KOJMYeCTBa BEIIECTBA, 00BEMA,
99 MAacCChI 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, 1 06.05.2026
00BEMY, Macce peareHToB WK IPOAYKTOB
peakuuu
Brrunciienust npocreiieid MOJEKyIIpHOM
100 (hopMyJIbI BEIECTBA IO U3BECTHBIM 1 07.05.2026
MacCOBBIM JIOJISIM 3JIEMEHTOB
101 O06o01eHre 1 cucTeMaTru3amus 3HaHUH 1 13.05.2026
102 KonTtponpHas padorta Ne 5 o teme | 14.05.2026
"CtpoeHue aroma. XuMUYECKas CBS3b"
103 PesepBHblit ypok .O6001IeHIE 18.05.2026
104 PesepBHblit ypok .O6001ICHIE 20.05.2026
105 PesepBHblit ypok .O6001IeHIE 21.05.2026
106 PesepBHrIit ypok .O0001ICHHE 25.052026
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

IHOYPOYHOE IIVIAHUPOBAHHUE

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudposLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
[lepnoanueckuit 3aK0H.
[Iepnoanueckas cucrtema bubnuoreka [IOK
1 02.09.2025
XUMHUYECKUX AemeHToB Jl. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHECHUH BuG 1OK
noImoTeKa
CBOMCTB XMMHYECKHUX 3JICMCHTOB 1 05.09.2025
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa | 09.09.2025 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB o https://m.edsoo.ru/00adb7e2
Bunp xuMuueckoil CBSI3U U THUIEI | 12.09.2075 bu6mmoreka [JOK
KPHMCTAIUINYECKUX PEIIETOK o https://m.edsoo.ru/00adbac6
KonTtponsnas padora Nel no teme
«[ToBTOpEeHue u yrnyOneHue 3HaHHUA 1 1 16.09.2025
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca
Knaccudukanus XuMuaeckux | 19.09.2075 bu6mmoreka [JOK
peakLuii 10 pa3IMYHbIM IpU3HAKAM T https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOM Bu6 OK
nOIMoTEeKa
peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 23.09.2025 1

TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a




ITonsaTre o XUMHUUECKOM paBHOBECHUU.
@aKTOpBl, BIUAIOIINE HA CKOPOCTh

bubmuoreka [JOK

8 - 26.09.2025
XUMHUYECKOU pEaKIUU U IOJIOKECHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC bubmmoreka [{OK
9 30.09.2025
peakuuu https://m.edsoo.ru/00adcade
Teopust SNEKTPONUTHIECKON Bu6 OK
HOINOTEeKA
10 nuccornmanyi. CHIIbHBIE U ClIa0bIe 03.10.2025 3
https://m.edsoo.ru/00adcd68
BIEKTPOIUTHI
. bubmunoreka IJOK
11 HoHHbIE ypaBHEHHUSI peaKIuil 07.10.2025 nomoreka I
https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U Bu6 OK
o o oTeKa
12 OCHOBAHMH B CBETE IIPEACTABICHUIN 10.10.2025 nomoreka I
. https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIMTUUECKON JUCCOIHAITIT
XUMHYeCKHEe CBOMCTBA COJIEH B CBETE BuG OK
o HOIHOTEKA
13 MpeACTaBICHUI 00 14.10.2025 1
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
. bubnmuoreka IHOK
14 [TonsiTue o ruapoIU3e coJieit 17.10.2025 1
https://m.edsoo.ru/00add9d4
O00011IeHIE U CUCTEMATHU3ALIUS bu6 e OK
15 i t 21102005 | Duommorerall
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
bubnuoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX 24.10.2025
https://m.edsoo.ru/00addbfa
3agau»
KonTposneHas padota Ne2 o teme
bu6mmoreka [JOK
17 «DNEeKTPOJIUTUYECKAS TUCCOLIUALINSL. 07.11.2025
https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
18 OO01as XxapakTepuCTUKa raJIoreHOB. 11.11.2025 | bubnuoreka [{OK




XUMHYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

XJIopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
. bubnuorexa [JOK
19 XUMHYCCKHUE CBOMCTBA, ITOJIyUCHHUE, 14.11.2025
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme Eu6 OK
. nOIMOTEKA
20 «ITonmyueHue consTHON KUCIOTHI, 18.11.2025 1
. . https://m.edsoo.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY»
Brruucnenus mo ypaBHeHUSIM
. bubnuoreka [JOK
21 XUMHUYECKUX PEAKIUH, €CIIU OUH U3 21.11.2025
https://m.edsoo.ru/00ade4 88
peareHTOB JIaH B U30BITKE
OO0m1as xapaKTepUCTHKA 3JIEMCHTOB bu6moreka [IOK
22 A RApaED 25.11.2025 1
VIA-rpynnst https://m.edsoo.ru/00ade64a
AmtoTpoTnHbIe MOTU(UKAITUN CEPBI.
Haxoxnenue cepbl u €€ coeTMHeHUN bubmuorexa [IOK
23 A P 'HV 28.11.2025 1
B Npupoe. XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoziopoJi, cTpoeHHuE, PU3HISCKHIE bu6mmoreka [JOK
24 p HOPOA pu ¢ 02.12.2025 1
U XMMHUYECKUE CBOKWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA, BuG OK
. HOINOTEKA
25 (bu3UYEeCKre 1 XUMUYCCKHUE CBOMCTBA, 05.12.2025 1
https://m.edsoo.ru/00adea28
MPUMEHEHHUE
XUMUYECKUE PEaKIINH, JISKaIue B
OCHOBE IIPOMBIIICHHOTO CItoco0a
MOJIY4YE€HHS] CEPHOM KUCIIOTBHI. bu6mmoreka [JOK
26 ya P 09.12.2025 1

XUMHUYECKOE 3arps3HEHUE
OKPY’KAIOILIEN CpeIbl COEANHEHUAMHU
cepbl

https://m.edsoo.ru/00adec8a




Briuucienne MmaccoBOM OJIU BBIXOAa

bubmuoreka [JOK

27 12.12.2025
MIPOAYKTa peaKuuu https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpynnel. A30T, pacopocTpaHCHHE b K
28 pyn pacrpocTp 16.12.2025 noamoreka 11O
B IIpHUpoJe, (pU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u Bu6 OK
. OTEKa
29 XUMUYECKHE CBOWCTBA, ITOIYYEHUE U 19.12.2025 nomorexa I
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTtruueckast pabota Ne 3 o Teme Eu6 OK
nonmoTexa
30 «ITonyyenne aMmmMuaka, U3y4yeHHUe €ro 23.12.2025 1
. https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KkucioTa, e€ pu3ndeckue u b K
31 L iy 26.12.2025 nommoreka 11O
XUMHUYECKUE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPAIBHBIX
32 06pennit. Xumudeckoe 30122005 Duommoreia LOK
YHODPEHIIL . e https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroUIEH Cpeibl
COCIMHEHUSIMU a30Ta
Docdhop. Oxeun dbocdopa (V) u
33 Cpocgo pHa;I KI/ICJ'I(E))Ta q)q)I/II)BI/I(‘IC)CKI/Ie u 13.01.2026 bubmmorexa [TOK
p o o https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOJyYEHUE
Hcnonw3oBanue docdaToB B
KauyeCcTBe MUHEPAIbHBIX YI00OpEHUH. bub6 K
34 P yAoop 16012026 | >nomorera HO
3arpsi3HeHue NPUPOJHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHEHHUE B b K
35 PO, pactipoctp 20012026 | >Hommoreka 1O

npupone, (I)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC

https://m.edsoo.ru/00adfd9c




CBOICTBa

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [{OK

36 23.01.2026
DKosorndyeckue mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuJoM yriepoaa (IV)
. bubanorexa IHIOK
37 VYroipHas KUCIIOTA U €€ COJIH 27.01.2026 nommorexa L
https://m.edso00.ru/00ae006¢c
[IpaxTueckas padota Ne 4 o Teme
"ITonyyeHne yrieKucIoro rasa. bubanorexa IHIOK
38 i o 30.01.2026 1
KauecTtBenHnas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHBIEC TOHATHS 00 Bu6 OK
nOINOTEKA
39 OPraHMYeCKHUX BEIIECTBAX KaK O 03.02.2026 1
https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YIiIepo/ia
. Bbu6anorexa IHIOK
40 Kpemuuii u ero coeqmuHeHus 06.02.2026 1
https://m.edsoo.ru/00ae080a
[Ipaktruueckas padota Ne 5. Pemenue
SKCIIEPUMEHTAILHBIX 3a7a4 110 TEME bu6 € OK
41 pHt A 10.02.2026 | PrOmmorexa Ll
«Baxxuenime HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KontponbHas padota Ne3 mo teme Bu6 OK
42 «Baxueime HeMeTauIbl U UX 13.02.2026 nbnnotexa 11
https://m.edsoo.ru/00ae0el 8
COEIUHEHUS
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METAJIOB.
Merannnueckas CBSI3b U b K
43 17.02.2026 | Promorexa O

METaJUINYECKasl KPUCTAJUITMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

https://m.edsoo.ru/00ael103e




XUMHYECKHE CBOUCTBA METAJIOB.

. bubmmoreka [JOK
44 DIEKTPOXUMHUYECKUN P 20.02.2026
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJUIOB
OOmrre cnocoObl MOTyYeHUs
metaiuioB. Ciuiassl. Beraucienusd 1o
45 aBHEHUIM XUMHYECKUX PEAKIIUN 24.02.2025 bubnmorexa LHOK
yp PEAKIIIH, R https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJIEPKHUT
npuMecu
bubmmoreka [IOK
46 [TonsiTHE O KOPPO3UK METAILIOB 27.02.2026
https://m.edsoo.ru/00ae1278
bu6 OK
47 [IleTouHbIE METATBI 03.03.2006 | PHoOmoTera Il
https://m.edsoo.ru/00ael14b2
OKCHUIIBI ¥ TUIPOKCHUIIBI HATPUSA U bu0 OK
48 g AAPOKCHAGL HATp 06.03.2006 | DHomoTera Il
Kallus https://m.edsoo.ru/00ael14b2
€JIOUHO3EMEJIbHBIE METaJIJIBI — bubmuorexa IIOK
49 [enotm N 10.03.2006 | PrOmorexa Il
KaJIbLIIU U MarHuu https://m.edsoo.ru/00ael Se8
. bubmuorexa IIOK
50 Baxueiiime coequHeHUS KaJIbINA 13.03.2026 nommorexa L
https://m.edsoo.ru/00ael5e8
O000111eHNE U CUCTEMATU3 AL
51 H:,I H 17.03.2026
3HAaHUN
JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6 e OK
52 s 20.03.2026 | PHOmmoreall
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas paborta Ne 6 o Teme
S N bu6mmoreka [JOK
53 JKECTKOCTEL BOIBI U METOLI €6 24.03.2026
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
Bbubnmmoreka IIOK
54 AnroMunui 27.03.2026 1
https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U 07.04.2026 | bubamorexa [JOK




THAPOKCHA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso 10.04.2026
https://m.edsoo.ru/00ae1d86
Oxcuapl, THAPOKCHIBI U COJIM JKejie3a b K
57 i\ np b\ 14.04.2076 noamoreka 11O
(1) u xenesa (III) https://m.edsoo.ru/00ae35e6
O00011IeHNe U CUCTEMATU3 AL
58 o t 17.04.2026
3HAHUN
[IpakTnueckas padota Ne 7. Pemenue
IKCIIEPUMEHTAJILHBIX 337124 110 TEME b K
59 pu A 21.04.2026  Promorera llO
«BaxxHen1me MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS)
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
€areHTOB J1aH B U30BITKE WIIH bubmuorexa IIOK
60 p a 24.04.2026 1
COIEPKUT MpuMecH. Beruucienus https://m.edsoo.ru/00ael 750
MAacCOBOM JI0JIM BBIXOJa TPOAYKTa
peakuuu
O0001IeHNE U cUCTEMATU3ALIIS
61 Hf H 28.04.2026
3HAHUN
KontponbHas padota Ned4 o teme
62 «Baxuenime MeTaUIbl U UX 08.05.2026
COEOUHEHUS
BemiecTBa n maTepuainl B bu6 K
63 m 1atep 12.05.2006 | Pnommorexa HO
MOBCEIHEBHOM KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
XHUMHUYECKOe 3arpsa3HeHue b K
64 ' 3aTp 15.05.2026 | PWOmorexa O
OKPY>KaIOILIEN Cpeabl https://m.edsoo.ru/00ae4270
Posp xumMuu B perieHnn bubmanoreka K
65 P 19.05.2026 omuotexa O

OKOJIOTHYCCKHX l'[pO6J'IeM

https://m.edsoo.ru/00ae4270




PezepBubiit ypok. O0o01IeHNE U bubmuoreka [IOK
66 . 1 22.05.2026
cUcTeMaTHu3auus 3HaHul https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O606£H€HH€ u 1 26.05.2026 bubnuorexa [JOK
cUcTeMaTu3auus 3HaHul https://m.edsoo.ru/00adb33c¢
OBIIEE KOJIMYECTBO YACOB I10 67

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJHLHOU TIPOT'PAMMOBI

8 KVIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMOro L
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yjabTara
1 ITo Teme: «IlepBoHaYanbHBIE XUMHYECKHUE TTOHSATHUS»
pPacKpbhIBaTb CMBICT OCHOBHBIX XMMHYECKUX TOHATHI: aToM, MOJIEKYyIa,
XUMUYECKUN DIIEMEHT, IMPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMEChH
(omHOpOIHAS U HEOAHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKyJIIpHas Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJISIPHAs Macca,
1.1 MaccoBas JI0JiI XUMHYECKOTO DJIEMEHTAa B COSAMHEHUHU, MOJISIPHBIH 00BEM,
XUMUYECKasl Ppeakiusi, KIacCUPUKalUs PEAKIUi: pPeaKIuu COCIUHCHHS,
peaKIMy Pa3JIoKEHUs, PEaKIMu 3aMEIIeHUs, PeaKIuu OOMEHa, JK30- U
SHIOTEPMHUUYECKHE pEaKIuu, TeIioBod dddexT peaknuu, pacTBop,
MaccoBas J10J1s BelecTBa (TIPOIEHTHAS KOHIICHTPAIUsI) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATHH W
' MIPUMEHSTH 3TH MOHATHUS ITPU ONMCAHUH BEIIECTB M MX MPEBPAIICHHUI
13 HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJIsSI COCTaBJICHHs (DOPMYIT BEIIECTB
’ Y YPaBHECHHUIN XUMUYECKUX PEAKIIMNI
L4 pPacKpbhIBaTh CMBICII 3aKOHOB COXPAaHECHHsSI MacChl BEIECTB, MOCTOSHCTBA
’ COCTaBa, aTOMHO-MOJICKYJIIPHOTO y4eHHsI, 3aKOHa ABOTAIpO
1.5 OTIPEIeTIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
L6 KIacCu(UIMPOBaTh XUMHUYECKHE peakiuu (M0 YHUCIy U COCTaBy
’ YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY PPEKTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEILIECTB
18 BBIUHCIISATH MAaCCOBYIO JOJIO XUMHUYECKOro »JleMeHTa 1o Qopmyre
’ COEIMHEHUS,
1.9 BBIYMCIISITH MACCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAY4YHbIE METOJbl TO3HaHHS — HaOJIIoAeHue,
’ U3MepeHne, MOACTUPOBAHNE, IKCTIEPUMEHT (PEaIbHBII U MBICIICHHBIN)
2 [To Teme: «BaxHelmme npeIcTaBUTENIN HEOPraHUYECKHUX BEILIECTB)
)1 pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX TMOHSTHUH: OKCHJ, KHCJIOTa,
' OCHOBAHHME, COJb
5 ONpeneNsaTh NPUHAJIEKHOCTh BEUIECTB K  ONPEACIEHHOMY  KIaccy

COeIMHEHUuH 1o Gopmynaam




2.3

KJIaCCI/I(bI/IL[I/IpOBaTb HCOPTraHNYCCKHC BCUICCTBA

24

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMNCTBA BEILECTB
Pa3IMYHBIX KIIACCOB, MOJATBEP)KJasi ONKUCAHUE NPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IIPOTEKAHHUs XMMHUYECKHMX IIPEBPALLCHHUI B
Pa3JIMYHBIX YCIOBHIX

2.6

CJIeZIOBATh MPABUJIAM II0JIb30BAHMS XUMUYECKOW TOCYI0N U J1ab0paTOpPHBIM
o0opynoBaHUEM, a Takke IpaBuwiaM oOOpalleHus C BEUIECTBAMHU B
COOTBETCTBUM € HHCTPYKUUSMU 110 BBINOJIHEHHIO J1a0OpaTOPHBIX
XMMHUYECKUX OMBITOB [0 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(BogopoJa M KHCIOPOZA), HMPUTOTOBIICHUIO PACTBOPOB C ONPEAEIEHHOM
MAacCOBOW JOJIE pPacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XMMHMUYECKHUE HKCIEPUMEHTHINIO pPAClO3HABAHUIO PAcTBOPOB WIENOYEH U
KHCJIOT C TIOMOIIIBbIO MHAUKATOPOB (JaKkMyc, peHon(TanenH, METHIOPAHK U

Jipyrue)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOM pEeaKINu

[To teme: «llepnonnuecknii 3akoH u lleproanyeckas cucteMa XUMHYECKUX
anementoB J[. U. MenneneeBa. CtpoeHue aroMoB. XHUMHUYECKAs CBA3b.
OKuCIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKLIUN

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX [MOHATHI: SApO aroma,
ANEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTaib, paIuyc aToMa, XuMUYecKas
CBSI3b, MOJIIpHAst u HenoJsipHast KOBaJICHTHAsI CBSI3b,
ANEKTPOOTPUIATENILHOCTh, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH, CTENEHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYECCKHUE IJICMCHTHI

3.3

ONKCBHIBATh W XapakTepu3oBaTh TaONMYHYIO Qopmy [leproanueckoit
CHCTEMBbl ~XMMHUYECKHX OJIEMEHTOB: pa3inyarh TOHATHS  «TJIaBHAs
noarpymnma (Arpynma)» u «nobouynas noarpynna (brpymma)y, «Mamsiey» u
«OOJIBIIINE TIEPUOIBI

34

packpeiBaTh cMbicn  [lepmomuueckoro 3akona J[.M. Menpaeneena:
JIEMOHCTPUPOBATh TMOHMMaHWE TMEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUUYECKHX AJIEMEHTOB OT UX MOJI0KeHUd B [lepuoandeckoit cucreme

3.5

COOTHOCHTB 0603Ha‘ICHH${, KOTOPBLIC UMCHOTCA B Ta6n1/1ue «HepI/IOI[I/I‘ICCKaH
cucreMa XUMHUYCCKHUX JOJICMCHTOB I[I/I MeHpeneeBa» C YHCIOBBIMH
XapaKTCPUCTUKAMU CTPOCHUA AaTOMOB XHUMHYCCKUX 3JICMCHTOB (COCTaB n
3apsaa Aapa, o6mee YUCJIO JBJICKTPOHOBHU  pacCHpCACIICHUE HUX 10
OJICKTPOHHBIM CJ'IOHM)

3.6

OoNpCACIIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

OnpCACiIsITb  BUJ XHMHUYECKOH  CBS3H (KOBaﬂeHTHa}I u I/IOHHaSI)B
HCOPraHNYCCKUX COCAUHCHUAX




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HPOBepﬂeMBIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmmbl OCHOBHOI'O 061]161"0 06pa30BaHI/IH

Ilo Teme: «BemiecTBO U XuMuyeckasi peakLus»

1.1

pacKpbhIBaTb  CMBICI ~ OCHOBHBIX  XMMHYECKHUX TIOHSTHI:  pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, IEKTPOJIUTUYECKAS TUCCOLIMALINS, PEAKIITI
WOHHOTO OOMEHa, KaTajau3aTop, XUMUYECKOE pPaBHOBECHE, OOpaTHMbIC H
HEOOpaTUMble pEeaKIMH, OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCITUTENh, BOCCTAHOBHUTEIb, OKUCIICHUE M BOCCTAHOBIIEHUE, AJUIOTPOIIUS,
aM(}oTepHOCTh, XUMUYECKAsI CBA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKas ),
KpUCTAJUTMYECKasi Pem€Tka, CIUIaBbl, CKOPOCTh XUMUYECKOU peakIuu

1.2

WIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMMHYCCKHX MOHATHH W
MNPUMCHSATD 3TH NOHATUSA ITPHU OITMCAHNU BEHICCTB U UX npeBpameHI/H‘/i

1.3

COCTaBIIAITh  YPaBHEHUS  D3JEKTPOJIUTHYECKOH AMCCOLUAIMM  KUCIOT,
LIEJI0YEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIU MOHHOIO
oOMeHa

1.4

pacKphIBaTh  CYIIHOCTh  OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIHN
MOCPE/ICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa ATUX PEaKIUi

1.5

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkIuu

IIo Temam: «Hemeramiel W HMX COEOUMHEHUs» W «MeTaibl W UX
COEIMHEHU S

2.1

XapaKTepH30BaTh (OMUCHIBATh) OOIMME M CHenuUUecKrne XUMHYECKUE
CBOWMCTBA TMPOCTBIX W CJOXHBIX BEIIECTB, TOATBEPXKIAsl OIKCAHHUEC
MpUMEpaMH MOJICKYJSIPHBIX W HOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKHX PEaKIUii

22

COCTABJIAATb YpaBHCHUA pCaKHHﬁ, MNOATBCPKAAOIINUX CYIIECTBOBAHHC
Te€HETUYECKOM CBA3H MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPpOrHO3HUPOBATH CBOMCTBA BCIHICCTB B 3aBHUCUMOCTH OT HX CTPOCHHUI,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHUYCCKUX npeBpameHI/Iﬁ B Pa3IMYHBIX
YCIOBHUAX

24

CJICZIOBATh MPABUJIAM I10JIb30BAHMS XUMUYECKOW MOCYI0N U J1a00paTOPHBIM
obopymoBaHHEM, a TakKe TMpaBWiIaM oOOpalleHuss ¢ BelIeCTBAMH B
COOTBETCTBUU C HWHCTPYKIUSMH IO BBIMOJTHEHHUIO J1a0OpaTOPHBIX
XMUMHYECKUX OTBITOB IO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB
(aMMMaKa M yriaeKucioro rasa)

2.5

MIPOBOJUTH PEAKIIMH, MOATBEPKIAIOIINE KAueCTBEHHBI COCTAB Pa3IMUHBIX
BEII[ECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOpUI-, OpOMHI, HOIUI,
kapOoHat, ¢ocdar, cuaHKaT, Ccynb}ar, THUIPOKCHUIUOHBI, KaTHOHBI
aMMOHHMSI, HOHBl HM3yYEHHBIX METaJUIOB, NPUCYTCTBYIOIINE B BOJHBIX




pacTBOpax HEOPraHMYECKUX BEIIECTB

[To Teme: «XuMHs U OKpy)KaroLas cpeiar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux nonstui: IIJIK Bemecrtsa;
KOPpPO3Hs METaJIIOB

3.2

NPUMEHSITh OCHOBHBIE OTIEPAIIMH MBICIIUTEIFHON JIEATEIbHOCTH — aHAIHU3 U
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISABICHUE MPUINHHO-
CIICZICTBEHHBIX CBS3€H — JUIS M3YYEHHUS CBOWMCTB BEIIECTB U XUMHUYECKHUX
peaknmii; ecTeCTBEHHOHAy4YHBIE METOJbl TMO3HAHWUS — HaOJIIo/IeHue,
U3MEpEHHNE, MOAECITUPOBAHUE, SKCIIEPUMEHT (PEasIbHBIN U MBICIICHHBII)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XvMMuuM B KU3HU 4YelOBEKa. XUMHUS B CUCTEME HayK. Tema u
BemecTBa. Ou3nyeckrne CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

Ilouarue o Meromax mo3HaHWg B XuUMHH. YucTele BemecTtBa M cMmecH. CrocoObl
pa3aeieHus: cMecen

1.3

ATOMBI U MOJNEKYJIbl. XUMHUECKHE 371eMEHTbl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U croxHbBIE BElIeCTBA. ATOMHO-MOJIEKYISIPHOE yUeHUE

1.4

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSHCTBA COCTaBa BemecTB. OTHOCHUTEnbHas aToMHAass Macca. OTHOCHUTENbHas
MOJIEKYJIsSIpHas Macca. MaccoBast JOJIsI XMMUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KonnuecTBo BeniectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChl U
YuCcia CTPYKTYPHBIX €IWHWI] BemiecTBa. Pacuérel 1o QopMylaM XHUMHUYECKHUX
COEeIUHEHNN

1.6

®U3NYECKNE U XUMHUYECKUE SABJICHUA. XUMHYECKas peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKre ypaBHeHUs. Kitaccudukanus XuMuIecKux
peakuuii (CoeTuHeHUs, Pa3IoKeHUsI, 3aMeIIeHHs, 0OMEeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYAOH, C MpaBUiIaMu
paboThl B JabopaTopuu U NMpuéMaMu oOpamieHus ¢ J1adbopaTOpHbIM 000PYyAOBaHUEM,
W3yueHHE M ONKcaHue (PU3NYECKUX CBOWMCTB OOpa3lOB HEOPraHMYECKHX BEIUIECTB,
HaOmroieHue (u3ndeckux (IUIaBJICHHE BOCKA, TasHUE JIbJla, PACTHPAaHUE caxapa B
CTYNKE, KUIICHHE ¥ KOHJCHCAIUs BOJABI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTOH) SIBJICHUH,
HAOJIOJIGHUE H  ONHMCAHWUE TMPHU3HAKOB MPOTCKAHHWS XMMHUYCCKHX  PEaKIHUid
(pasznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapwus,
pasnoxxkenue tuapokcuna memu(ll) mpu HarpeBaHWM, B3aMMOJCHCTBHE XKelie3a C
pactBopom cosin Meau(Il), u3ydeHue crnocoOOB pasieneHus cMmeced (C MOMOIIBIO
Maruura, (QWIbTPOBaHHE,  BBIIAPUBAHHWE, JUCTHIUIALUA,  Xpomarorpadwusi),
MPOBEJICHUE OYHMCTKH TOBAPEHHON COJHM, HAOMIOJEHHE M OMHUCAaHHE pPe3yJIbTaTOB
MIPOBEJICHUSI OTbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUe
Moenel MOJIeKy (1IapoCTEP>KHEBBIX)

Baxueiine MNpEACTAaBUTCIIN HCOPIraHNYCCKNUX BCIICCTB

2.1

Bozayx — cmech razoB. CocTtaB Bo3ayxa. Kucinopoa — ajeMeHT U IpOCTOE BELLECTBO.
Haxosxnenue xucinoposia B Ipupoje, pusnueckue 1 XMMUYeCKHe CBOMCTBA (peakiiu
ropenusi). Oxcunsl. Ilpumenenne kucnopona. CriocoObl MOMY4YEHHUS KUCIOPOAA B
nabopaTopu M MpoMbIIIeHHOCTH. KpyroBopoT kuciopoaa B mpupojae. O30H —




AIIOTPONHAS MOIU(PUKAIMS KHCIOPOIa

2.2

TennoBo#t 3(h(eKT XUMHUUECKON peakiyy, TEPMOXUMUYECKHE YpaBHEHHUS, DK30- U
SHAOTEPMHUUECKUE peakuuu. TOIIMBO: Yrojdb W METaH. 3arpsi3HEHUE BO3/1yXa,
yYCHUJICHUE MTAPHUKOBOTO P PeKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bomopon — sneMeHT W mpocToe BemiecTBO. HaxokaeHue BOIOpoJa B TPHPOJE,
(1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHHUC, CII0COOBI IMMOJIy4YCHUA. KucmoTer n
coum
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MonsipHblii 006EM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®usnueckue cBoicTBa BoAbl. Boma xak pactBopurens. PactBopbl. HacelnienHsle u
HEHACBHIIICHHBIE pPacTBOPHI. PacTBOpUMOCTH BemecTs B BoJe. MaccoBass 1oJist
BEIIIECTBA B pacTBOpe. XUMHUYECKHe cBoiicTBa Bojabl. OcHOBaHus. Posib pacTBOpoB B
NpUpOJ€ M B JKU3HM ueroBeka. KpyroBopor Bojabl B mpupoje. 3arpsizHEHue
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus neopranmyeckux coeauHeHuit. Oxcunbl. Knaccuduxarms okcuaos:
coyieoOpa3ymomnire (OCHOBHbIE, KHCIOTHbIE, amM(pOTEepHbIE) U HeECoIe00pas3yroIIue.
Homenknarypa okcuoB. @u3ndecKkue 1 XMUMUYECKHE CBOMCTBA OKCHIOB. [lonydyenue
OKCHUJIOB

2.7

OcHoBanus. Knaccupukanus ocHoBaHM: MIETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PU3WYECKUE W XHUMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tonydyenne ocHOBaHUM

2.8

Kucnotel. Knaccudukarust kucinor. Homenknmatypa kucior. dusnyeckue u
XUMHWYECKHE CBOMCTBAa KUCIOT. Psgn axtuBHoctH MeTawwioB H.H. bBekerosa.
[Tonydenue KucCiIoT

2.9

Comu. Homenknatypa cosieil. @Du3NYECKHE U XUMHYECKHME CBOMCTBA COJIEH.
[Tonydenue coneit

2.10

I'enetnueckas cBI3b MCXKAY Kl1aCCaMH HCOPraHUYCCKUX COCI[PIHCHHFI

2.11

XHUMHYECKUN HKCIIEPUMEHT: Kau€CTBEHHOE OIPENEICHUE COJEpkKaHUs KHUCIOpoJa B
BO3JlyXe, MOJy4YeHHe, coOupaHue, paclio3HaBaHWE U M3y4EHHE CBOWCTB KHUCIOPO/Ja,
HaOJI0/IeHNEe B3aUMOJCHCTBUS BELIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpaleHus: TopeHus (moxapa), 0O3HaKOMIIEHHE ¢ 00pa3liaMu OKCHJIOB M OIUCAHHE
WX CBOWCTB, MOJy4YeHHUE, COOMpaHHE, PacliO3HaBaHUE M U3YYE€HHE CBOMCTB BOJOpPOJA
(ropenue), B3ammojeilicTBue Bojgopona ¢ okcuaoMm  meau(Il)  (Bo3amokHO
WCIO0JIb30BaHKE BUACOMATEpUAsIOB), HaOMOIeHHE 00pa3IoB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIENOBaHME OCOOEHHOCTEW pACTBOPEHMSI BEIIECTB C  Pa3IMYHON
pPacTBOPUMOCTBIO, INPUTOTOBJIIEHHE PAcTBOPOB C OMNpPENEIEHHONM MacCOBOM JOJEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJBl C MeETAUIaMH (HATpUEM U
KaJbleM) (BO3MOKHO HCIOJb30BaHUE BUAEOMATEPUANIOB), OIpEeIEHHe pacTBOPOB
KUCIOT M WIeJoYed ¢ TIOMOLIbI0 HMHJIUKAaTOpoOB, MCCIEJOBaHUE O0Opa3loB
HEOPraHMYeCKUX BEIIECTB PAa3IMYHBIX KJIAcCOB, HAOIOJCHHWE M3MEHEHUS OKpacKH
WHJMKAaTOPOB B PacTBOpPax KHUCIOT M LIEJIOYEH, U3yUYEHUE B3aUMOACUCTBUS OKCUAA
Memu(Il) ¢ pacTBOopoM CEpHOM KHUCIOTBI, KHCIOT C METAUIAMM, peaKuui
HEHUTpAIU3alliy, IIOJIyYUEHUE HEPAaCTBOPUMBIX OCHOBAHWMH, BBITECHEHHE OJIHOTO




MeTajla JIPYyruM M3 pacTBOPa COJM, PELIECHUE DKCIIEPMMEHTAIBHBIX 3a7a4 10 TEME
«BaxHenmue Kiaccbl HEOPraHM4ECKUX COCIUHEHUN

IIepnoanueckunt 3akoH u [lepuoanueckas cucreMa XMMUYECKUX diemeHToB [1.1.
MemnpeneeBa. CtpoeHue aToMOB. XuMH4eckasi CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIE PEAKLIUN

3.1

[lepBble MOMBITKM KiIacCH(PUKAIMH XUMHYECKHX 3JIeMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX D3JEMEHTOB (ILEJOYHbIE M ILEJIOYHO3EMENbHbIE METAJUIbl, T'aJIOTEHBI,
WHEPTHBIE Tasbl). OJEMEHTH, KOTOphle OO0pa3yloT aM(pOTepHBIE OKCUIBl H
TUAPOKCHJIBI

3.2

Ilepnognueckuit 3akoH. llepuogmyeckas cucrema xumudeckux snemeHToB J[.H.
MenneneeBa. KopotkomnepuoaHass u jaiuHHOTNIeproaHas ¢opmel [lepuoaudeckoit
cucteMbl xummyeckux oanemeHtoB J.M. MenneneeBa. Ilepuoasl u  rpynimsl.
@uU3NYECKU CMBICII NOPAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOIA U IPYIIIBI 2JIEMEHTA

3.3

Crpoenne atomoB. CocraB aToMHbIX sjep. W3oromsl. Onekrtponsl. CTpoeHHe
AJIEKTPOHHBIX 000JI04YEK aTOMOB MepBbIX 20 XUMHUUECKUX 3eMeHToB [leprnoanueckoit
cuctemMbl [[.M1. MenneneeBa. XapakTepucTHKa XHMHYECKOTO 3JEMEHTa II0 €ro
noJioxxkeHuto B [lepuonnueckoit cucreme .M. Menaeneena

3.4

3aKOHOMepHOCTI/I N3MCHCHUS pa)myca aTOMOB XUMHUYCCKUX 9JICMCHTOB,
MCTAINIMYCCKUX W HEMCTAIININYCCKUX CBOI>'ICTB 110 rpynnaM 158 HepnonaM. 3HaquHe
[Tepuoanueckoro 3akoHa U IlepuoauyYecKoil CUCTEMBI XMMUYECKUX DJIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. /.M. MenpaeneeB — yu€HbI U rpakJaHUH

3.5

Xumuyeckass  cBsizb.  KoBaneHTHas  (mossipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKIX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchbl
OKHCJIEHUS U BoccTaHOBIIeHUA. OKUCIUTENN U BOCCTAHOBUATEIN

3.7

XUMUYECKUI SKCIIEPUMEHT: U3ydyeHHe 00pa3lioB BEILIECTB METANIOB U HEMETAaJIOB,
B3aUMO/ICHCTBUE TUAPOKCUA [IMHKA C PACTBOPAMH KHUCIJIOT M IIEI0Yei, MpoBeacHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHiA
(ropeHue, peakluy pa3ioKeHHs, COSAUHEHUS)

9 KJIACC

Kox
1

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUSA

BemectBo 1 xXuMHu4eckas pcaKknus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. llepumommyeckass cucremMa Xumuyeckux dneMeHToB J[.H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XUMHUUYECKUX DJIEMEHTOB IEPBBIX TPEX NMEPUOJO0B, KAJWsI, KAIBIUSA U UX COCITUHEHUN B
COOTBETCTBUHU C IOJIO)KEHHEM 3JIEMEHTOB B Ilepuoauueckoil cuctemMe U CTPOCHUEM
MX aTOMOB

1.2

CTpOeHI/Ie BEIIECTBA: BUALl XUMHUYECKON CBSI3U. THIIBI KPpUCTATNINYCCKUX peIJ_IéTOI(,




3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM M BHIA
XUMUYecKoi cBs3u. Knaccupukamuss u HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB
(MexTyHapoHas ¥ TpUBUAJIbHAS). XUMHUYECKUE CBOWMCTBA BEIIECTB, OTHOCSIIUXCA K
pa3IMYHBIM  KjaccaM  HEOPraHWYECKUX COCIUHEHHUM, TIEHETHYeCKas  CBs3b
HEOPraHUYECKUX BEIECTB

1.3

Knaccupukamuss XMMHYECKHX PEAKIHUH TI0 Pa3IMYHBIM IpU3HAKaM ([0 YHCITYy |
COCTaBy YYacCTBYIOIIMX B PEaKI[MH BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo n3MeHEHHIO
CTETICHEH OKHCJICHUS XHMHUYECKHUX 3JIEMEHTOB, IO OOpPaTHMOCTH, IO YYacCTHIO
Katajau3aTopa). JK30- U 3HJIOTEPMUYECKHE PEaKLUU, TEPMOXUMHUUYECKUE ypaBHEHHUSI.
[ToHATHE O CKOPOCTH XUMHUYECKON PEAKIUN

1.4

[lonsitne 00 oOpaTHMMBIX M HEOOpPaTUMbIX XHMHUYECKUX peakiusx. I[lonstue o
TOMOTE€HHBIX U TE€TepOreHHBIX peakuusx. [loHsTHE O XMMHMUYECKOM pPaBHOBECHHU.
@akTophl, BIUAIOLUIME HAa CKOPOCTh XHMMUYECKOM peakuuu U TOJOXKEHUE
XMMHUYECKOTO PaBHOBECHUS

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE p€aKknuu, BJ'ICKTPOHHI)II\/'I OajlaHC OKHCIIUTEILHO-
BOCCTAHOBUTEIIBHOM  pEAKIHH. CocraBieHrWe  ypaBHEHMH  OKHUCIHUTEIIBHO-
BOCCTaHOBUTEJBHBIX PEAKIUi C UCMOIb30BAaHHEM METO/1a AIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUYECKON TUCCOLMALMU. OJEKTPOJIUTBI W HEDJIEKTPOJIMTHIL.
KaTI/IOHBI, AHHUOHBI. MeXaHI/I3M aucconualiiu BEIICCTB C paSJ'II/I'-IHI)IMI/I BUIamMmn
xumudeckor cBsi3u. CreneHp auccommanui. CHUIbHBIE W CIA0BbIE AJICKTPOJIUTHI.
Peakiiun nonHoro oomMeHa. YClioBHsI TPOTEKaHUS PEAKIMi HOHHOTO 0OMEHa, MOJTHBIC
U COKpalI€HHbIE MOHHBIEC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHHUH U COJICH
B CBETC TMPEICTABICHUNW 00 DSIEKTPOJMTHUECKOW aucconmanuu. KadecTBeHHBIC
peakuuu Ha noHsbl. [loHsITHE O THAPOIU3E COoJieh

1.7

XUMHAYECKUH SKCIIEPUMCHT. O3HAKOMJICHHUE C MOJACIIIMU KPHUCTAINIMYCCKUX peIHéTOK
HCOPraHnM4CCKUX BEIICCTB — MCTAJIJIOB 1 HEMETAJIJIOB (Fpa(bI/ITa u aJ'IMaBa), CJIOKHBIX
BCIIICCTB (X.]'IOpI/II[a HanI/IH); HCCIICA0BAHHUE 3aBUCHUMOCTU CKOPOCTH XUMHWYECKOH
pEaKkuu OoT BO3I[CI>10TBPIH Pa3INIHbIX (baKTOPOB; HCCICA0BAHUE DJICKTPOIIPOBOAHOCTHU
pPacTBOPOB BCHIECTB, IMpoHecca JUCCONAMU KHUCIIOT, IIeI04YeH U Coyleh (BOSMO)KHO
HCIIOJIB30BAHHC BI/II[COMaTepI/IaJ'IOB); IMPOBCACHUE  OIIBITOB, HIIHOCTPHPYIOIIUX
IIPpU3HAKKU IIPOTCKAHHA peaKI_II/Iﬁ HOHHOTO 0OMeHa (o6pa30BaHHe OocCaaKa, BbIACICHHC
rasa, O6p2130BaHI/IC BOI[BI); OIIbITOB, HWJUIIOCTPUPYIOIIHUX HNPHUMEPBI OKUCIUTCIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ (ropeHHe, p€akKuun pPasIoKCHUA, COG,Z[I/IHCHI/UI);
PacCiio3HaBaHUC HCOPIraHMYCCKUX BCIICCTB C ITOMOIIBIO KaYCCTBCHHBIX pCaKHI/Iﬁ Ha
HOHBI; PCHIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemetannsl 1 uX coeIMHEHUS

2.1

O6H_[a$I XapaKTCpUCTHUKa I'aJIOTCHOB. OcoOeHHOCTH CTPOCHUSA ATOMOB, XapPaKTCPHLIC
CTCIICHU OKHCIJICHHA. CTpOCHI/IC )41 @mn%cxne CBOICTBa IMPOCTBIX BCHICCTB —
raJloreHoB. XHMHYECKHE CBOMCTBa Ha InmpumMepe XJjopa (BBaHMOﬂeﬁCTBHC C
MeTalllilaMH, HEMCTaJlJIaMH, H_IeJIO‘laMI/I). XJ'IOpOBO)IOpO,Z[. ConsHas KHUCJI0Ta,
XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC, IPUMCHCHUC. I[eﬁCTBHC XJIoOpa U XJIOpOoBOAOPOda
Ha OpraHu3M YCJIOBCKA. Baxwueiimue XJIOPUABI U UX HAXOKACHUEC B IPUPOAC

2.2

OO6mas xapakrepuctuka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHHS aTOMOB,




XapakTepHble cTeneHu okucieHus. CtpoeHne u (U3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJAa U Cepbl. AJJIOTPONHBbIE MOAU(UKAIIMKM KHUCIOPOJA U CEpBI.
Xumuueckue cBoiictBa cepbl. CepoBOOPO, CTpoeHUE, (PU3MUECKHE U XUMUYECKUE
CBOICTBA. OKCI/II[LI CCPBbI KaK NPCACTABUTCIIN KUCIIOTHBIX OKCUIOB. CepHa;{ KHCJIOTa,
¢u3nveckne U XUMUYECKHe CBOMCTBA (0OIIME KaK MPEICTaBUTENs Kiacca KUCIOT U
CHCIII/I(i)I/I‘-IGCKI/IG). XUMHUYeCKHe peakuuy, JCKamnue B OCHOBC IIPOMBIINIJICHHOIO
cnocoba mony4yeHusi cepHoil kucioTel. [lpumenennme. Comm CcepHOl KHCIOTHI,
KaueCcTBeHHasi peakius Ha cyiabdar-uoH. Haxoxaenuwe cepbl m €€ coeqMHEHUN B
npupojae. XUMHUECKOE 3arpsA3HEHHUE OKPYXKAIOLIEH Cpeabl COEAUHEHUSIMH CEpPbI
(KUCIOTHBIE  JOXKAM, 3arpsA3HEHUWE BO3QyXa M  BOJOEMOB), CIIOCOOBI  €ro
MPEOTBPAICHHS

2.3

OOmast xapakrepucThka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIECHUS. A30T, pacpoCTpaHEHHUE B PUPOJE, PU3NUECKHE
U XUMHU4eckue cBoiictBa. KpyroBopot a3orta B npupoje. AMMHaK, ero pu3sndeckue u
XMMHUYECKHE CBOMCTBA, MOJy4YeHHEe U npuMeHenne. Cou aMMOHUS, UX (GU3HYECKUE U
XMMHUYECKHE CBOMCTBa, nmpuMmeHeHue. KauecTBeHHas peakuusi Ha HMOHBI aMMOHUSL
A30THas KuCloTa, €€ nojydyeHue, Gpusndeckue u XuMU4Yeckue cBoicTBa (00mume Kak
IpeCTaBUTEN Kiacca KUCIOT M cnenuduueckue). lMcmonp3oBaHue HUTPATOB U
cojiel aMMOHHSI B KaueCTBE MHHEpAIbHBIX yAOOpeHHi. XUMHUECKOe 3arpsi3HEeHHe
OKpY)Kalollel cpeabpl COECOUHEHHMSIMM a30Ta (KHCIOTHBIE IO, 3arpsi3HEHHe
BO3/yXa, IIOYBBI U BOJOEMOB)
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®dochop, amnorponHbie Momudukanuu Gochopa, GUHMYECKHE U XUMHUYECKHE
cBorictBa. Oxcua ¢ocdopa(V) u dochopHas kuciora, GU3NISCKHE U XUMHUIECCKUE
CBOWcTBa, mosydeHue. Vcmonb3oBanue QocdaroB B KauecTBe MHUHEPAITBHBIX
ynoOpeHuit

2.5

OO6mras xapaktepucTuka ieMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJIepohd, aUIOTPONHbIe MOIAU(pHUKAIUY,
pacnpocTpaHeHue B npupoje, Gu3NyecKue M XUMHUYECKHEe CBOMCTBa. AAcOpOLHUs.
KpyrosopoT yrinepoaa B npuposae. OKCHUibl yriiepoia, ux pusniyeckue 1 XuMu4ecKue
CBOMCTBa, JIEHCTBME Ha IKUBBIE OPraHU3Mbl, TOJy4YeHHE U MpPHUMEHEHUE.
DKoJoru4eckre mpoOsieMbl, CBsA3aHHbIE ¢ okcuaoM yriepona(IV); rumotesa
rJ100aTBbHOTO MOTEIUICHUSI KJIMMAaTa; MapHUKOBBIN 3¢ dekT. YronbpHas KUcIoTa U e
comu, uX (U3NYECKME M XUMHUYECKHE CBOWCTBA, IOJyY€HHE U TIPUMEHEHHUE.
KauectBennas peakuus Ha kapOoHar-uoHbl. Mcmonb3oBaHue kKapOOHATOB B OBITY,
MEHIIMHE, TPOMBIIIJICHHOCTH U CETbCKOM XO3SICTBE

2.6

HepBOHa‘{aJILHLIC MOHATHS 00 OpPraHnvCeCKUX BCHICCTBAX KaAK O COCAUHCHUAX
yriepoaa (MCTaH, 9TaH, 3THUJICH, allCTUJICH, 3TAaHOJI, I'NIMOCPUH, YKCYCHAasd KI/ICJIOTa).
Hx cocTtaB U XMMHUYECKOE CTPOCHUC. [ToHsITHE 0 OMOJIOTHYECKH BaXKHBIX BCIICCTBAX:
KHUpax, 6CJ'IKaX, YrJIeBOJax — U UX pPOJIK B JKU3HU YCJIIOBCKA. MaTepI/IaJ'IBHOC CAUHCTBO
OpPraHU4YC€CKUX U HCOPTAHNICCKUX COCIUHEHMI

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJYYEHHWE U IPUMEHEHHE.
Coenunenus kpeMHus B pupoje. Obuue npenctapieHus o0 okcuae kpeMuus(IV) u
KpeMHHMEBOH kuciore. CuiIMKaTel, HUX HCIOIb30BaHHE B OBITY, MEIUIMHE,




HpOMBIH_UIeHHOCTI/I. Ba)KHeI\/JIH_II/Ie CTpOI/ITeJIBHBIe MaTepI/IaHBIZ KepaMI/IKa, CTCKIIO,
IeMeHT, OeToH, keme3o0eToH. [Ipobrembl  Ge30MacHOrO0  MCHOJIB30BAHUS
CTpOI/ITeHBHBIX MaTepI/IaJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMUYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa3LO0B HEOPraHMUYECKUX BEIECTB, CBOMCTB
COJISHOM KHCJOThI; NPOBEACHHE KAuyEeCTBEHHBIX pEakUil Ha XJIOPHUJI-UOHBI U
HaOJIO/ICHUEe TPU3HAKOB HMX MPOTEKAHUS; ONBITHI, OTpaKaroulue (QHU3MUECKUe |
XMMHMUYECKHUE CBOICTBA TaJIOTEHOB U HMX COEJUHEHUH (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB); O3HAKOMJIEHHE C o0OpaslamMu XJIOPUIOB (TAJOTEHHUIOB);
03HaKOMJIEHHE C o0Opa3lamu cepbl U €€ COCAMHEHUSAMU (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATepHasoB); HaOMIOJEHUE Tpoliecca OOyriMBaHUS caxapa IMOJl JIEHCTBHEM
KOHUEHTPUPOBAHHOM  CEPHOM  KHCJOTHI; HM3YYEHHE  XUMHUYECKHUX  CBOMCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, IPOBEACHUE KAYECTBEHHOW peakIUu Ha cyab(art-
WOH U HalOmo/ieHue MpHu3HaKa e€ MpOTeKaHWs; O3HAKOMJIEHHE C (U3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HUX COEAUHEHUH (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMAaTeprasoB), oOpasmamMu a30THBIX M (POocPOpHBIX ymOOpeHHit; MOTydeHUE,
coOupaHue, pacro3HaBaHHE€ M HM3y4eHHE CBOMCTB aMMHakKa; IpPOBEJICHUE
KauyeCTBEHHBIX peaklUii Ha MOH aMMOHHS U (ocdaT-UOH U W3ydeHUE MPU3HAKOB UX
MIPOTEKAHHUs, B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MENbIO
(BO3MOXHO HCMOJIb30BAHUE BHJICOMATEPHAIIOB); HU3y4CHHE Moienen
KPUCTAJUTMYECKUX PEmIETOK anmasza, rpadura, ¢QymiepeHa; O3HAKOMIIGHHE C
MPOLIECCOM  aJICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTrasa; MOJydyeHHE, cOOMpaHHe, paclio3HaBaHWE M H3y4eHHUE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJECHUE KAaYeCTBEHHBIX peakiuil Ha kapOoHaT- U
CHJIMKAT-UOHBI U N3y4EHHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJIEHHE C MPOIyKIIHEn
CHWJIMKaTHOM MPOMBIIIJICHHOCTH; PpEHICHHE SKCIEPUMEHTAIbHBIX 3aJady [0 TeMe
«Baxneliue HeMeTauIbl U UX COSAUHEHUSD)

MeTannsl 1 ux COCINHCHUA

3.1

OO0mrasi xapakTepPUCTHKAa XUMHYECKHX AJIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU HX
noJioxkenus B [lepuoandeckoi cucreme xumuyeckux aementoB .M. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHHE MeTauioB. MeTauimueckas CBs3b W MeTajuIMuecKas
KpHUCTaJUIMYECKas PeII€TKa. DICKTPOXUMUYECKUHN Psijl HAIPSHKEHUH METaJIJIOB

3.2

Ousnyeckue M XUMHYECKHE CBOMcTBa MeTamioB. OOmue crocoObl MOTy4eHUS
MeTtaioB. [loHsATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT
koppo3uu. CriaBsl (CTalb, UyryH, JIOPATIOMUHUN, OPOH3a) U X IPUMEHEHUE B OBITY
Y IPOMBIIIJICHHOCTH
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H_[eJ'IO‘IHLIe MCTAJJIbI: IIOJIOXKCHHE B HepHOHquCKOﬁ CUCTCMEC XHUMHUYCCKHX
9JICMCHTOB Z[I/I MeHI[eJIeeBa; CTPOCHHUEC HUX aTOMOB; HAXOXIACHHUC B IIPUPOJEC.
dusznueckue U XUMHYECKHUE CBOMCTBa (Ha IpuUMEpPE HATpUA U KaJ'II/IH). OKCI/II[BI u
TUAPOKCHUABI HATPHUA U KaJIUA. HpI/IMeHCHI/IC IIEJIOYHBIX METAIIJIOB M UX COCTUHEHUI

34

[llerouyHO3EMENBHBIE METAJUIBI MAarHUM U KaJIbLUHK: MOJIO)KEeHHE B llepumoamyeckoi
cucreme xumMuueckux dneMeHtoB J[M. MenneneeBa; cTpoeHHe HX aTOMOB;
HAaXOXJEeHHE B Ipupoje. PU3NUYECKHE U XUMMHUUYECKUE CBOMCTBA MarHus M KajbLHUsL.
Baxneiiimue coequHeHHUsT Kanblus (OKCUM, TUAPOKCUI, coir). JKECTKOCTh BOIBI H




crocoObl €€ yCcTpaHeHus

3.5

Antomunuil: nonoxenue B Ilepuoauueckoii cucreme Xxumudeckux anemeHTos J[.M.
MeneneeBa; CTpoeHHE aTOMa; HaXOKJACHUE B Ipupoe. PU3HUecKre U XUMUYECKUE
CBO¥CTBa amOMUHHL. AM(OTEPHBIE CBOWCTBA OKCH/A U THUAPOKCHUIA ATTFOMUHUS

3.6

Kenezo: mnosoxenue B Ilepmommyeckoil cucremMe XuMHYECKHUX 3ieMeHToB J[.H.
MenzeneeBa; CTpoOeHHE aTOMa; HAXOKJIEHUE B Ipupoie. PU3nyecKkue U XUMHYECKUE
cBoiicTBa xxene3a. Oxcupl, ruapokcuabl u conu xxenesa(ll) u xxenesa(Ill), ux cocras,
CBOMCTBA U MOJIY4CHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3laMi METAJJIOB U CILIABOB, MX
(u3MYECKUMHU CBOMCTBAMU; M3YUYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOKHO
HCII0JIb30BAHNE BUJICOMATEPHAIIOB), 0COOEHHOCTEN B3aUMOJEHCTBHS OKCHUIA KaIbIUs
U HaTpusi C BOJOW (BO3MOXHO HCHOJb30BAaHHE BUJCOMATEPUAIIOB); HUCCIEIOBAHUE
CBOMCTB >KECTKOW BOJBI; TMpoIlecca TOPEHHS jKejle3a B KHUCIOpojae (BO3MOKHO
HCI0JIb30BAHNE BUAECOMATEPUAJIOB); MPU3HAKOB NMPOTEKAHNS KaUYECTBEHHBIX peaKIuil
Ha MOHBI (MarHus, Kajdblus, allOMUHMS, HKUHKa, xene3a(ll) u xeneza(Ill), menu(Il);
HaOJI0/IEeHNE U OMMCAaHUE MPOLIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATPUS, KaIus
U Kaiplug (BO3MOXHO HCIOJIb30BaHHE  BHJAEOMATEpUalOB); HCCIEIOBaHUE
aM(pOTEepHBIX CBOWCTB THUJPOKCHJA AIIOMHMHUS U TUAPOKCUIA LUHKA; pPELICHHE
SKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHele MeTasibl U UX COSAUHEHUS»

XUMUS 1 OKpYXarolas cpeaa

4.1

HoBsie maTepuansl u TexHosoruu. BemniectBa u Marepualibl B OBCEIHEBHOM KU3HU
YeJioBeKa. XUMHsI M 37I0poBbe. bezonmacHoe MCTOIb30BaHUE BEIIECTB U XUMUYECKUX
peakmuii B ObITy. [lepBast HOMOIIb MPHU XUMHUYECKUX 0XKOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOM TpaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYKarouen
cpenbl IIJIK. Ponp xumum B pemieHUM 53KoJIoTHYeckuX mpoosieM. [IpupomHbie
WUCTOYHUKU YIJIEBOJOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh), MPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE OO0pa3loB MaTepuayioB (CTEKIIO, CIUIABbI
METaJJIOB, MOJUMEPHBIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

1

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJIEHMH NpPHUPOJbI, TOHUMaHHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HaykKu Kak o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIed KyJabTyphl W  MPaKTUUYECKOM
NeSITEIbHOCTH YeJIOBEKa B YCIIOBUSAX COBPEMEHHOT'O 00IECTBA; TOHUMaHUE
MeCTa XMMUHU CPEAU IPYIUX €CTECTBEHHBIX HAYK

1.2

O HAy4YHbIX METOJAaxX IIO3HAHUS, B TOM YHUCJIE HKCIEPUMEHTAIBbHBIX U
TEOPETUUECKUX METOJIaX MCCIETOBAHUS BEUIECTB M M3YYEHHS] XUMUUYECKUX
peaKIuii; yMeHHe UCTI0JIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHHST aTOMOB
U MOJIEKYJ

1.3

0o chepax mpodecCHOHATBHONU ACSITEIBPHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha  JIOCTH)KCHUSIX
XHUMUYECKON HAyKH, YTO IMO3BOJUT OOYYAIONIUMCS PacCMaTpUBaTh XUMHIO
Kak chepy cBoeil Oymymied mpodecCHOHaTbHON NeATeILHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XMMHUHU KaK MPOQHILHOTO MpeAMeTa MpHU Mepexoje Ha
YPOBEHB CpeJIHero o0Iero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHUYECKUX 3HAHHUU U YMEHHUE IIPUMCHATH CUCTEMY
XUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIIOYACT:

2.1

Ba)KHEHIIINE XUMHYECKUE MOHATUS: XUMUUECKUN IEMEHT, aTOM, MOJIeKYIa,
BEIIECTBO, MPOCTOE M CIJIOKHOE BEIIECTBO, OJAHOPOJHAs M HEOTHOPOHAsS
CMECh, OTHOCHUTENIbHbIE aTOMHAasi U MOJIEKYJSpHasT Macchl, KOJHMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJSPHBIA O0BEM, OKCHUJ, KHCIOTa,
OCHOBaHHUE, COJIb (CpeHsis), XUMUYECKas peakius, Peakiuu COeIUHEHUS,
peaKIuy pa3ioXKEeHUs, PeaKIHH 3aMelIeHHs, peakluu oOMeHa, TEIIOBOU
a¢deKT peakiuuu, 3K30- U SHAOTEPMUUYECKUE PEAKIMH, pacTBOP, MaccoBas
JIOJISi XUMUYECKOTO 2JIEMEHTa B COSAMHEHUHU, MAacCOBasl JIOJSl U MPOILICHTHAS
KOHIIEHTpAllMsl BEIIeCTBA B PAcTBOpE, SAPO aTOMa, SIEKTPOHHBIM CION
aToma, aToMHas opOWuTamb, paadyc aroMma, BaJeHTHOCTb, CTENEHb
OKHCIICHUs, XUMHYECKasi CBs3b, DAJIEKTPOOTPULATENBHOCTh, MOJISIPHAS W
HEMOJISIPHAsT KOBAJIEHTHAsl CBs3b, MOHHAs CBA3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMUeCKass  pemérka  (aToMHas, HWOHHAas,  MeTaJuInyecKas,
MOJIEKYNIIpHasi), WOH, KAaTHOH, aHWOH, OJJIGKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAST ~ JUCCOLMAIMS,  PEaKIU  HOHHOTO  OOMeEHa,
OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu, OKHUCIIUTETTh u
BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHUE, HJIEKTPOJIU3, XUMHUECKOE




paBHOBECHE, 00OpaTUMbIC U HEOOpATUMBIC PEAKIIUU, CKOPOCTh XMMHUYECKON
peakuuu, katanuszatop, [IJIK, koppo3us MeTamioB, CrIaBbl

2.2

OCHOBOIIOJIATAIOIIMUE  3aKOHBl ~XUMHUHU: 3aKOH COXpPAHEHUS  MAacChl,
nepuoanueckui 3akoH [[.M. MeHueneeBa, 3aKOH TMOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHas TEOpHsl, TEOPHS
JIEKTPOJUTHYECKON JUCCOLMALIUN

Brnanenue ocHoBaMu XMMHUYECKON IPAMOTHOCTH, BKITFOUAOLIEH:

3.1

yMEHHUE MPaBUIBLHO HCIOJB30BaTh M3yUYEHHBIE BEIECTBA U Marepuaibl (B
TOM YHCJIE MHUHEPAJbHBIC YAOOPEHHS, METAUIbl W CIUIaBbl, MPOIYKTHI
nepepaboTKH MPUPOJAHBIX UCTOYHUKOB YIIIEBOJOPOJOB (YIJIsl, TPUPOIHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO3SMCTBE, HA MPOU3BOJICTBE U MOHUMAHUE
3HAUEHUsS JKUPOB, OEJIKOB, YIJIEBOJOB JUIl OpraHHM3Ma 4YeloBeKa; yMEHHE
MMPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKA U OKPYKAIOILYIO IPUPOJIHYIO CPeay

3.2

YMEHHE UHTErpUPOBaTh XMMUUECKHE 3HAHUS CO 3HAHUSMU JAPYrUX YUeOHBIX
MpEAMETOB

3.3

HaJu4yue ombIiTa padoThl C pa3IMYHBIMU HCTOUYHHUKAMHM HMH(OpPMAIUH IO
XMMHM  (HayyHass W  HAy4YHO-TIOMYJsipHas  JIUTepaTypa,  CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)
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yMEeHHE OOBEKTUBHO OIEHUBaTh HWHGOpMAIMIO O BeEIIEeCTBaX, HX
MPEBPALEHUSAX U MPAKTUYECKOM MPUMEHEHUU U YMEHHE HCIIOJIb30BaTh €€
JUIS pellleHrs yueOHO-I03HABaTENbHbIX 3a/1a4

Bnagenue ocHoBamMu MOHSATHIHOIO amnmapara ¥ CHUMBOJUYECKOIO S3bIKa
XUMHH Ui COCTaBJICHHUS (POPMYNI HEOPraHUYECKUX BEIIECTB, YpaBHEHUU
XUMHUYECKUX PEAKIUi; ocHOBaMH xumudeckoi HomeHKIaTypel (IUPAC wu
TPUBUAIILHOM)

YMmenue oObSICHATH CBS3b MOJIOKEHUs eMenTa B [lepuoanueckoii cucreme
C UHUCJIOBBIMH  XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XHMHYECKUX
JJIEMEHTOB (CcocTaB H  3apsii  sapa, oOIiee YuCiIO 3JIEKTPOHOB),
pacrpefieieHueM DIIEKTPOHOB IO JHEPreTUYEeCKHM YpPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbIIUS

Hpe,[[CTaBJ'ICHI/Ie (¢} HepI/IO,HI/I‘IGCKOﬁ 3aBHCUMOCTH CBOMCTB XHMHWYECKHX
JJICMCHTOB (pazmyc aToMma, BJIeKTpOOTpI/II_IaTeJIBHOCTB), IIPOCTBIX H
CJIOXKHBIX BEUICCTB OT ITOJIOXCHHA 3JICMCHTOB B HepHOHquCKOﬁ CUCTEMC (B
MaJIbIX TIEpUOJAAaX U TJIAaBHBIX noz[rpynnax) U SBJICKTPOHHOTO CTPOCHUA
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINUN




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX IIEMEHTOB, 3apsii HOHA
8.2 BHJI XUMHUYECKOU CBSI3U M THUIT KPUCTAITMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapaKkTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHMI)
8.4 OKUCITUTEh U BOCCTAHOBUTEIb
9 YMeHue XapakTepru3oBaTh PU3NUECKHE U XUMHUYECKUE CBOMCTBA:
MPOCTBIX BEMIECTB (KHCIOPOJ, O30H, BOJAOPOJ, rpaduT, aiMas, KpEMHHHU,
9.1 a3oT, docdop, cepa, XJIOp, HATPHUH, KaIHA, MATHUH, KaIbIHHA, aTFOMUHUH,
KEJe30)
CJIOXHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHABI M THUAPOKCHUABI MeTaoB [-ITA
9.2 rpyn, antomunus, meau (II), nunka, sxenesa (11 u I11), oxcnast yrnepona (11
' u IV), xpemuus (IV), azora u ¢ochopa (I u V), cepst (IV u VI),
CepHHUCTasi, CepHas, a30TUCTas, a3oTHas, ¢QocdopHas, yroJybHad,
KpEMHHEBast KICJIOTa U UX COJIH)
MMPOTHO3UPOBATh U XapaKTePHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa WM CTPOCHUS, NMPUMEHCHHE BEIISCTB B 3aBHCHMOCTH OT HX
' CBOWCTB, BO3MOXHOCTh TPOTEKAHUS XHUMHYCCKHX TPEBpAIICHUNA B
Pa3TUYHBIX YCIIOBUSIX
10 YMeHue cocTaBisTh MOJEKYISIpHbIE U MOHHBIE YPaBHEHHs peakluii, B TOM
qHCle:
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIINX XUMHUYECKUE CBOICTBA HM3YyYEHHBIX KJIacCOB (TpyI)
' HEOPraHMYECKUX BEILEeCTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXKAY HUMHU
11 YMeHHe BBIUUCTATH (IPOBOJUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIECTB, MaCcCOBYIO
' JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MAaCCOBYIO JIOJIFO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ia3oB
114 M0 ypaBHEHHSIM XMMHMUYECKUX PEaKUUNd U HAXOJIUTh KOJMYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMH HAy4yHOTO TMO3HaHUsA (HaOMIOJeHUE, H3MEpeHHue,
2.1 OKCMIEPUMEHT, MOJICIUPOBAHNE) MPU H3YYCHHUU BEIIECTB U XUMHUYECKUX
' SIBIICHUN; yMeHue chopMynnpoBaTh MpoOIeMy U MPEATOXKUTh MYyTH €&
peleHus
122 0e3omacHOl paboOThl ¢ XUMUYECKHMH BEIIECTBAMU, XUMHUUECKON MOCYION H

1a00paTOpPHBIM 000PYIOBAHUEM




12.3

MpaBWIaMH O€30TIaCHOTO OOpallleHus C BEIIECTBAMHU, HCIOIb3YEMBIMU B
MOBCEIHCBHON KU3HU, TPAaBHJIAMH TIOBEIECHUS B IENAX COepeKeHus
310pOBbSl M OKpYXKAlOWIEW NPUPOJHOM CpeAbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3CUCTBUSI HA JKUBbIE OPraHU3MBbI ONPEEIEHHBIX BEIECTB,
CIIOCOOOB YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPESIHOTO BO3ICHCTBUS

13

Hamuane IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA MW OCYHICCTBJICHUA
CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB:

13.1

U3y4Y€HUE U ONHMCAHME (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU M XUMHYECKHUMH SIBJICHUSMH; OMBITHI, WILTIOCTPUPYIOLINE
MPU3HAKY IPOTEKAHUS XUMUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecer

13.3

MIOJIy4E€HUE KUCIOPOJa M U3YyYCHHE €r0 CBOMCTB; IOJIY4YCHHE BOJAOpOJA U
U3Y4YECHHE €r0 CBOMCTB; IOJY4YEHHE YIJIEKMCIOIO ra3a U H3Y4YECHHE €TI0
CBONCTB; ITOJy4€HUE aMMHAKA U U3YYECHHE €0 CBOWCTB

13.4

MIPUTOTOBJIEHUE  PAacTBOPOB €  ONPENEIEHHOM  MacCoOBOM  JIOJIEd
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHEe HHAMKATOpPOB (JlakMyca, MeTWiIopaHka U ¢eHodTanenHa)
JUISL ONIPEICIICHNSI XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT M IIEI0YeH

13.6

HCCIICIOBAaHUE U ONHMCAaHWE CBOMCTB HEOPraHWYECKUX BEIISCTB Pa3IMUHBIX
KJIaCCOB; HM3Yy4YCHHE B3aUMOJICHCTBUS KHUCIOT C MeETaJUIaMH, OKCHJIAMH
METaJUIOB, PACTBOPHMBIMH M HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMHU;
MOJIydeHHE HEPACTBOPHMBIX OCHOBAHWI; BBITECHEHHE OJHOTO MeTajia
IpYrUM W3 pacTBOpa COJH; HCCIeJ0BaHHEe aM(OTEpHBIX CBOWCTB
THJIPOKCUIIOB ATFOMUHUS U IITHKA

13.7

pelieHrne HSKCHEepPUMEHTANBHBIX 3afad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHUN»; «DJEKTPOJMTHYECKAs JHUCCOIHALINS;
«Baxxnennne HeMeTa/UIbl M UX COCIMHEHUN»; «BakHeHIIIe MeTauIbl U UX
COEIMHEHUS

13.8

XUMUYECKHE SKCIIEPUMEHTHI, HWUTFOCTPHPYIOIINE TPU3HAKU TPOTEKAHUS
peakiuii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPax MOHBI: XJIIOPHUI-, OPOMHII-, HOAUI-, Cynbdat-, hocdar-,
KapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCHJI-UOHBI, KATHOHBl aMMOHHWSI,
MarHus, KaJbIUs, aTOMUHHUSI, >keneza (2+) um kemeza (3+), memu (2+),
IIMHKA

14

YmMmenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH OMIIMPHUYCCKHUC
3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3UM MCKAY PCAJIbHO Ha6J'IIO,[[aeMLIMI/I XUMHWYCCKUMHU
ABJICHUAMU W IIpoHCCCaMHu, IMPOUCXOIAINIMMU B MAKpO- U MHUKPOMUPC,
OOBSICHATH MIPpUYNHBI MHOF006p3.3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMEBI U MOJICKYJIBI. Xumunueckue 3iaeMeHTBEI. CHMBOJIBI XMMHYECKUX 3JIEMCHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunueckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIeMeHTOB. CTeneHb
OKHCIICHUS

1.4

3aKkoH IIOCTOSAHCTBA coCtaBa  BCHICCTB. OTtHOcCHTEILHAS aTOMHas Macca.
OtHocHTeILHAS MOJICKYJIdpHasA Macca. MaccoBas J0JI1 XUMHYCCKOT'0 DOJIEMCHTaA B
COCAMHECHNN

1.5

KomuuectBo BemectBa. Monb. Mousipuas macca. MousspHbiii  00bEM  Ta30B.
BzanmocBsa3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUIL] BEIICCTBA

1.6

DU3NYECKUE U XUMHUYECKUE SABJICHUA. XUMHUYECKas PeaKiusa U €€ NMpU3HAKA. 3aKOH
COXpPAHEHUS MAaCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS

[lepnoanueckuit 3axkoH u Ilepumonnueckas cucremMa XMMHYECKMX 31eMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuomumueckass cucrema XUMHUYECKHX 3nemeHtoB JI.U.
MenneneeBa. Ilepuonpl u rpynnbl. PU3HYECKUN CMBICT TOPSIKOBOIO HOMEpA,
HOMEPOB NEPUO/Ia U TPYIIIIbI JIEMEHTa

2.2

Crpoenne atomoB. CoctaB aroMHbIX fAnep. WM3otombl. OnexktpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI04YEK aTOMOB TepBbIX 20 XuMUUecKkux aieMeHToB [lepuoanueckoit
cuctemsl JI.1. MenaeneeBa

2.3

3aKOHOMepHOCTI/I B H3MCHCHHH CBOMCTB XHMHUUYECKHX D3JIEMEHTOB IICPBLIX TpéX
IepruoaoB, Kajausi, KaJbI s (paz[I/cha aTOMOB, QJICKTPOOTPULATCIIBHOCTH,
METAINIMYECCKUX N HEMCTAJNIMYCCKHUX CBOI>'ICTB) Hn ux COCI[I/IHGHI/II\/'I B COOTBCTCTBHHU C
ITIOJIOKCHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHHUEM HUX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBsi3b.  KoBajeHTHas  (MOJsipHas W HENOJSIpHAsi)  CBS3b.
DNEKTPOOTPULIATEIHPHOCTh XUMHUECKUX 3J1eMEHTOB. MoHHas cBsi3b. Meramnueckas
CBSI3b

3.2

Tumnsr KpHUCTATNINYCCKUX peH_IéTOK (aTOMHa}I, HOHHas, MeTaJ'IJ'II/ILIeCKaSI), 3aBUCUMOCTDb
CBOMCTB BEII[ECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I 1 BUJA XUMHUYECKOH CBA3H

Baxwueiiiune NpEACTAaBUTCIIM HCOPraHUYCCKUX  BCIICCTB. Hemeramner u ux
CO€OUHEHMS. MeTaibl U UX COSIMHEHUS

4.1

Knaccupukanuss W HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHHA: OKCHUJIOB
(conmeoOpasyrolue: OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHBIE) U HECOJIEOOpa3yIoIIue;
OCHOBaHMH (IIEIOYM U HEPACTBOPUMBIC OCHOBAHUSI); KUCIOT (KUCIOPOJICOACPIKAIIUEC




1 OECKHCIIOPOAHBIE, OJJHOOCHOBHBIC H MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX)

du3znyeckue M XMMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-HEMCTAJUIOB: BOJ0POAA,

4.2 XJI0pa, KHCIOPOa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUs
@u3nYeCKUe U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB-METAUIOB: JIMTHS, HATpUS,
4.3 Kalusl, MarHus W KajiblMs, aJlOMUHUS, Kene3a. OJIEKTPOXUMMUYECKUN psij
HaNpsHKEHUM METAJIOB
44 ®u3znyeckue M XUMHUYECKHE CBOWCTBAa BOJOPOJHBIX COEIUHEHHH HEMETaJIOB:
' XJIOPOBOJOPOJa, CEPOBOJOPOIA, AMMHUAKA
duznyeckue U XUMUYECKHe CBOMCTBa oKcuaoB HemeramioB: cepol (IV, VI), asora(ll,
4.5 IV, V), dochopa(ll, V), yraepoma(ll, 1V), xkpemuusa(IV). Ilomyuenue oOKcHIOB
HEMETAJIJIOB
16 Xumunyeckue cBoiictBa okcuaoB: MeramioB IA-IIIA rpymnmn, umnka, menu(Il) u
xeneza(ll, III). [Tomydyenne okcUI0B METAIIIOB
XUMHYECKHUE CBOMCTBAa OCHOBaHMA ¥ aMQOTEPHBIX THUIPOKCUIOB (Ha MpUMEpe
4.7 TUAPOKCUIOB aTIOMUHUSA, Kele3a, IMHKa). llomydeHne ocHoBaHUM U aM(OTEPHBIX
TUIPOKCUIOB
OO0ue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJIHOHM, CEpOBOJOPOIHOM,
43 CEpPHHUCTOM, CEpHOHM, a30THOM, ¢ocPopHOH, KpeMHUEBOU, yroapHOH. Ocobbie
' XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT. [lomydyenue
KHCIIOT
4.9 OO6mue XuMHUIeCKre CBOMCTBA cpeHuX coiel. [lomyduenue coeit
410 [lomyuenue, cobupanue, pacrmo3HaBaHHE BOJOPOJAA, KHUCIOpPOJa, aMMHUaka,
YTJIEKUCIIOTO Ta3a B JIabopaToOpUu
411 [Tonyyenne amMmmuaka, CEpHON W a30THOW KHCJIOT B MpoMbIIIIeHHOCTH. OOrue
' CHOCOObI MOJTYYESHHSI METAJIIOB
4.12 I'enernueckas cBsI3b MKy KJIaCCaMH HEOPraHUYECKUX COCTUMHEHUHN
5 XUMHUYECKUE PEAKIUN
Knaccudukanuss XUMHUYECKUX pEaKIUil MO pPa3IUYHBIM IpU3HAKAM: MO0 YUCTY U
5.1 COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3D (PEKTy, M0 U3MEHEHUIO
CTENEHEH OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB
50 TemnoBoil »pdeKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' SHIOTEPMHUUECKHE peakuu. TepMOXUMUYeCKue ypaBHEHUS
OKHCIIUTETbHOBOCCTAHOBUTEbHBIE peakiuu. OKHCIUTEIM U BOCCTAHOBHUTEIIH.
5.3 IIpoueccel OKHCJICHHUS u BOCCTaHOBJICHUS. ONEeKTPOHHBIN Oananc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINH
5.4 Teopust snexkTposnTHYECKONW aucconnanuu. KaTHOHBI, aHMOHBL. OJEKTPOJIUTHL U
' HEeRNEeKTPoIUThl. CuilbHBIE U ci1a0ble A1eKTPOaUThl. CTeneHb JUCCOLMAluU
55 Peakiiun mOHHOTO 0OMeHa. Y CIOBUS MPOTEKaHUs peakiii HOHHOro oOMeHa, MOJIHbIE
' U COKpalIEHHbIE HOHHBIE YPABHEHUS PEAKLUil
6 XUMHs U OKpy’Karolas cpeja
6.1 BemectBa u Marepuansl B MOBCEJHEBHOM JKM3HM 4eloBeKa. besomacHoe




WCIIOJIb30BAHME BEIECTB U XUMHUYECKUX peakuuil B iaboparopuu u ObiTy. IlepBas
IIOMOIIb IIPA XMMUYECKUX OKOTaX U OTPABJICHUSX

XUMHYECKOE 3arpsi3HEHUE OKpYyKarolel cpeibl (KUCIOTHBIE IO, 3arpsi3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), cmocoObl ero mnpenorBpamieHus IlpenenbHas

6.2 nonyctuMas koHuentpauus BemiectB  (IIJJK). Ponp xumum B pelieHuun
HKOJIOTUYECKUX TPoOIeM. Y CHiIeHne TapHUKOBOTO (P deKTa, pa3pylieHne 030HOBOTO
ciost
[Ipumenenue cepsl, a3oTa, pocopa, yriepona, KpeMHHUSI U UX COETUHEHUI B ObITY,
MEJMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3diicTBe. llpuMeHnenue mertannoB u

6.3 CIUIaBOB (CTajb, YYT'YH, JIOPATIOMUHUNA, OpOH3a) B OBITY M NPOMBIIUIEHHOCTH HX
coemuHeHui. [loHsTHE O KOPPO3WUM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
KOppO3UH

6.4 [IpupoaHble UICTOYHUKH YTIIEBOAOPOJOB (yroJib, IPUPOIHBINA ra3, HEPTh), IPOAYKTHI
uX rnepepadoTku (OEH3MH), X POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble MOHATUS OO0 OPraHUYECKHX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, STWJIEH, alleTUIEeH, 3TaHOJI, TJUIEPUH, YKCYCHas KHUCIIOTa).

' [TonsiTne 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBaX: >KMpax, OelKax, yrieBojax — M HUX
POJIK B )KM3HH YeJIOBEKa
7 Pacuérnr:

7.1 o hopMysTaM XUMHUYECKUX COCTUHECHUN

7.2 Macchl (MacCoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHUYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8-i Kilacc: yriiyOJIeHHbIN ypoBeHb: YUeOHUK; 1-e u3nanue
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METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

KHHUI'a I YUUTCIIA, BAPUAHTHI OI'D o XUMHUH, TCCThI
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