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HHosicHuTeIbHASA 3alIUCKA

Pabouas mporpamma mo ydeOHOMY mpeaMeTy «XUMHS» COCTaBJICHAa HAa OCHOBAHHUU CIIEIYIOIIMX

HOPMATHUBHBIX TOKYMEHTOB :

1.  ®epepanbhblii 3akoH «O06 oOpazoBanuu B Poccuiickoit ®enepanum» ot 29.12.2012r. Ne 273 -
@3: (cratbu 7, 9, 32).

2.  @enepanbHBII  TOCYIApCTBEHHBIM  O0Opa3oBaTelbHBIA  CTaHIAPT OCHOBHOTO  OOIIETO
o0pa3oBaHMsl, yTBEPKACHHBIM MprKa3oM MuHHCTEpcTBa 00pa3oBanus u Hayku Poccuiickoii @eneparuu
o1 17.12.2010 Ne 1897 (c uzmenenusimu ot 29.12.2014 Ne 1644, ot 31.12.2015 Nel1577).

3.  IIpuka3 Munucrepctsa [Ipocsemenus PO ot 11.12.2020r. Ne712 «O BHeCEHUU U3MEHEHUH B
HEKOTOphIe (hefiepabHbIe TOCYIAPCTBEHHBIE 00pa30BaTelbHBIC CTAaHIAAPTBI OOIIET0 O0Opa30BaHUS TIO
BOIPOCaM BOCIMTAHUS 00yUaAIOLIUXCS»

4.  Kouuenius npenogaBaHus yueOHOTo rpeaMera « XuMus» B 00pa3oBaTeIbHbIX OPraHU3alUAX
Poccuiickoit @enepannu, yreepxacHa pemenrneM Komernn Munucrepera npocserienus PO mpoTokon
ot 3.12 2019 r. NelIK-4BH ;

5. Ilpumepnas mporpamMMa OCHOBHOrO oOmiero oOpaszoBanus. OpoOpeHa pelieHueM
deneparbHOrO y4eOHO-METOIMIECKOTO 00BEIMHEHUS 110 001eMy 00pa3oBaHMI0, TPOTOKOI OT 08 amperns
2015 . Ne 1/15);

6. PaGouas nporpamma o xumuu 8-9 knaccel / coct. O.C. I'abpuensn. — M.: [Ipoda, 2019r:;

7.  YueOHbI 1aH ocHOBHOro odmero obOpazoBanuss MBOY «Haymkunckas COI» na 2022-
2023 yuebHnblii TOx;

8.  ®DILY, chopmupoBanHbIil mpukazoM MunucrepcTBa npocsetienus Poccuiickoit deneparuu ot
20 masg 2020 . N 254, ¢ U3BMEHCHUSIMU.

9. llonoxenue o paboueit mporpamme MbOY «Haymkunackas COLLD».

OO0wmme mesn yueOHOro npeamera:

® OCBOCHHE BaXKHEHINMX 3HAHUM OO0 OCHOBHBIX IIOHATHSAX M 3aKOHAX XHUMUU, XUMHYECKON
CHMBOJINKEC,

® OBJIAACHUEC YMCHUSIMU Ha6J'IIOI[aTI> XUMHUYCCKUC SABJICHHSA, ITPOBOAUTH XUMHAYECKUU OKCIICPUMCHT,
MMPOU3BOAUTH PACUCThl HAa OCHOBC XUMUYCCKUX (I)OpMYJ'I BCIHICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX peaKuHﬁ;

® pa3BUTHE I[103HABATEJIbHBIX MHTEPECOB M HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEM B mpolecce
MMPOBCACHUA XUMHUYCCKOTI'O SKCIICPUMCHTA, CaMOCTOATCIBHOI'O HpI/IO6p€T€HI/I$I 3HAaHWUHA B COOTBETCTBHUHU C
BO3HUKAOIMINMH ) XM3HCHHBIMHU HOTpC6HOCT${MI/I;

® BOCIIMTAHUEC OTHOIICHUA K XHMMHHM KaK K OJHOMY U3 (1)YHI[aM€HTaJ'IBHBIX KOMITOHCHTOB
€CTECTBO3HAHUS U JIEMEHTY 00111€4eTI0BEYECKON KYIbTYPHI;

® [IPUMCHCHUC TIOJTYYCHHBIX 3HAaHUU U YMGHI/Iﬁ JJIA 0€30IaCHOTO HCIIOIL30BaHUS BCIHICCTB H
MarepuaioB B 6I)ITy, CEITbCKOM XO3SMCTBE W Ha MMPOU3BOACTBC, PCHICHHUA MPAKTUUYCCKUX 3aJlad B
HOBC@)IH@BHOﬁ KHU3HHU, MPCAYINPEIKIACHUA HBHeHHfI, HaHOCAIUX BpEA 3A0POBBIO YCJIOBCKA U
OKpYKaroIlIen cpene.

MecTo yueOHOro nmpeaMera B y4eOHOM IJIaHe.
CornacHo yuyeOHOMY IJIaHY Ha U3y4eHHEe XUMHUU OTBOAMUTCS B 8 Kiacce 70 yacoB U3 pacyera 2 yaca
B HEJIEIIO.

Y4yeOHO-MeTOAUYECKHI KOMILJIEKT:
[Na6puensa O.C. Xumus. 8 knacc. M.: Ipoda, 2018.



I[Inanupyemblie pe3yJabTaThbl OCBOEHHS Y4eOHOI0 Kypca
JIMUHOCTHDBIE pe3yJibTarTbl

JIndHOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO 00Iero o0pa3oBaHusl JOCTUTAIOTCS B
xone oOy4yeHHs XMMHUU B €IMHCTBE Yy4eOHOW UM BOCHMTATENbHOM jAedarenbHocTH OpraHuzaluu B
COOTBETCTBUM C TPAJAULMOHHBIMU POCCUICKUMH COLUOKYJABTYPHBIMH MW JyXOBHO-HPaBCTBEHHBIMU
HEHHOCTAMHU, IPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH MOBEIEHUS U CIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLIMATTU3ALUU O0YUarOIIUXCSL.

JIMYHOCTHBIE PE3YBTATHl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

Ilampuomuueckozo 6ocnumanus LEHHOCTHOIO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HCTOPUYCCKOMY U HAYYHOMY HACJIICAUIO, I[MIOHUMAaHHA 3HA4YCHUIA XHUMHUYECKOU HAayKl B JKHU3HU
COBPEMEHHOT0  OO0IeCTBa, CHOCOOHOCTH BIAAETh JIOCTOBEPHOW HWH(POpPMAIME O MeperoBBIX
JOCTHKEHUSX M OTKPBITUAX MHMPOBOM M OTEUYECTBEHHOM XHMMHH, 3aUHTEPECOBAHHOCTHM B HAy4HBIX
3HAHUSX 00 YCTPOKCTBE MUpPA U OOIIECTBA;

I'pasccoanckozo eocnumanuna NPeCTABICHUS O COUUATIBHBIX HOPMAaX U MpaBUilaX MEKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOH, y4eOHO-
WCCJIEIOBATEIbCKOM, TBOPYECKOM M JPYrMX BUIAX JEATEIbHOCTH; TOTOBHOCTH K pa3zHOOOpa3zHOU
COBMECTHOM ACATCIIBHOCTH IIPHU  BBIIIOJHCHUU y‘-I€6HI)IX, II03HABAaTCJIbHbBIX 3aJa4, BbIIIOJITHCHUHN
XUMHUYCCKUX OSKCIICPUMECHTOB, CO3JaHUHA y‘Ie6HI)IX IMPOCKTOB, CTPCMJICHUA K B3aUMOIIOHHMMAHWUIO M
B3aMMOIIOMOIIM B INPOIIECCE 3TOM Y4eOHOH AeATeIbHOCTH; FOTOBHOCTH OLIEHMBATh CBOE IOBEACHUE U
MOCTYNKM CBOMX TOBApUILEH C IO3UIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIE/ICTBUM MOCTYIIKOB;

Llennocmu nayunozo no3nanusa MUPOBO33PEHUYECKHUX MPEACTABICHUN O BEIIECTBE U XMMHYECKOU
peaklK, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTAaBISIOIIMX OCHOBY JUIS
IMOHUMAaHHA CYHIHOCTHU HayllHOI\/'I KapTUHBI MHPA; HpGZ[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMECPHOCTIX
PasBUTHUA MMPUPOJBLI, B3AUMOCBA3AX UYCIIOBCKa C HpHpOI[HOfI CpCI[OI\/’I, 0 pOJiIn XMMHUH B TTIO3HAHWH I3TUX
3aKOHOMEPHOCTE;

IMMO3HAaBAaTCIIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJTYUCHHUC HOBBIX 3HAHUU IO XHUMHH, H€O6XOI[I/IMI>IX
TUTst 00BsICHEHUST HAOMIOIaeMbIX MPOIIECCOB U SIBICHMIA,

MO3HABATENbHOM, WMH(MOPMALIMOHHOW M YHUTATeNbCKOM KYIbTYphl, B TOM UHCJIE€ HaBBIKOB
CaMOCTOSITENIbHOM  paboThl ¢ Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOM JUTEpaTypold, JOCTYNHBIMU
TEXHUUYECKUMHU CPEICTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTHUI;

UHTEpeca K OOY4YeHHIO M TO3HaHWIO, JIOOO03HATENBHOCTH, TOTOBHOCTH U CHOCOOHOCTH K
caM000pa3oBaHMIO, TMPOEKTHOW ¥ HCCIEAOBATEIbCKOM NIEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJICHHOCTH U YPOBHSI 00yueHUs B AaJIbHEHIIIEM;

Dopmuposanus Kynomypsl 300p06ba OCO3HAHUS LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K
CBOEMY 3/0pOBbIO, YCTAHOBKHM Ha 3/I0pOBBIM 00pa3 >KM3HMU, OCO3HAHUS IOCJIEICTBUN M HENPUATHS
BPEIHBIX TMPUBBIUEK (YHMOTPEOICHHS aNKOTOJs, HAPKOTHKOB, KYpEHHs), HEOOXOTUMOCTHU COOIIONCHUS
MpaBHII OE30MACHOCTH MPHU OOPAIEHUH ¢ XUMHUUECKIMHU BEIIECTBAMU B OBITY U peaTbHOU KU3HU;

Tpyoosozo éocnumanua WHTEpPeEca K MPAKTUIECKOMY U3YUEHHIO Mpodeccuil u Tpyna pa3ainyHOro
poJia, YBOXKEHUE K TPYAY U pe3yjbTaraM TPYIOBOH JESITEbHOCTHU, B TOM YMCJIE HA OCHOBE MPUMEHEHUS
IpPEeIMETHBIX 3HAHUN MO XMMHUHU, OCO3HAHHOTO BBIOOpAa MHAMBHUAYAJIBHON TPAEKTOPUU MPOIOIKEHUS
o0pa3oBaHMsI ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH; YCHENHOW MPOQPECCHOHATBHON JEATETLHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHIA;
TOTOBHOCTbH /IalITUPOBATHCS B MPOPECCUOHATILHOM cpelie;

IKonozuueckozo eocnumanus  SKOJOTMUYECKU 11e1ecO00pa3HOro OTHOIICHUS K MpUpone Kak



UCTOYHMKY JKH3HM Ha 3eMmile, OCHOBE €€ CyIIEeCTBOBaHMS, IOHMMAHMS LEHHOCTH 370pPOBOIO H
Oe3omacHoro oOpas3a JKU3HH, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (U3HUYECKOMY H
NICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUS IICHHOCTH COOJIONCHMS TPaBHJI OE30MAaCHOTO MOBEACHHUS IPH
paborte C BellecTBaMy, a TAK)XKE B CUTyallUsAX, YIPOXKAIOIINX 3I0POBbIO U )KU3HHU JIIOACH;

CHOCOOHOCTH HPUMEHATHh 3HAHUA, MOJNyYaeMble IPU U3YyYEHUHM XUMUH, JUIs pelleHHs 3ajad,
CBSI3aHHBIX C OKPY)KAIOLIEH NpUPOIHONW Cpeaod, MOBBIMIEHUS YPOBHS 3SKOJIOIMYECKOH KYJBTYpBI,
OCO3HaHMS TIIO0ATBHOTO XapakTepa HKOJIOTMYECKMX MNpoOaeM M IyTeld HX PpeIIeHUs IOCPEICTBOM
METOI0B XUMUH;

JKOJIOTMYECKOTO  MBILUIEHHS, YMEHHUsS  pPYKOBOJICTBOBATbCA WM B  II03HABAaTEJIbHOW,
KOMMYHHUKAaTUBHOW U COLIMATIbHOM IPAKTHKE.

MeTtanpeameTHble pe3yJabTaThl

MeranpeaMeTHBIMU ~ pe3ylbTaTaMd  M3Y4eHus Kypca «Xumus» sBisercd (OopMHpPOBAHHE
YHUBEpCaIbHbIX yueOHbIX nericteuil (Y Y/).

Pezynamuenvie YY/[: CaMoCTOATENBHO OOHAapY)XHBaThb U (hopMynupoBaTh y4uyeOHYIO IMpobieMmy,
OIIpeIeIIATh 1Ie]b YUeOHOM! 1eATeIbHOCTH, BBIOMPATh TEMY IIPOEKTA.

BeiiBurate Bepcuu pemieHuss MpoOOJEeMbI, OCO3HABAaTh KOHEYHBIH pe3yibTar, BbIOMpaTh U3
IPEIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IEJIH.

CocraBiiaTh (MHAUBUAYAIbHO WIN B IPYIIIE) IUIaH PELIEHUS IPOoOIeMbl (BBIIIOJIHEHUS IPOEKTA).

Pabotast o miany, cBepsATh CBOM JCWCTBUS C LENBIO U, IPH HEOOXOAMMOCTH, HCIIPABIATH OIIHOKH
CaMOCTOSITEINIBHO.

B nuanore ¢ yuureneM coBeplIEHCTBOBATh CAMOCTOSATENIBHO BEIPAOOTaHHbBIE KPUTEPHH OLICHKH.

Ilo3nasamenwvnuvie YY/[: Ananu3upoBarb, CpaBHUBaTh, KiaccCU(PUUIUpPOBaTh U 00001IaTh (AKTHI U
SIBJICHUS. BBIABIATH IPUYMHBI U CIEACTBUS NPOCTHIX SBICHUH.

Ocy1ecTBIATh CpaBHEHUE, CEPUALIUIO U KJIACCU(DUKALIMIO, CAMOCTOATEIbHO BbIOMpAasi OCHOBAHUS U
KpUTEpUU JUISI  YKa3aHHBIX JIOTUYECKUX OIepaluii; CTpOUTh Kilaccu(UKAlMI0 Ha OCHOBE
JTUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHUSA).

CrpouTh JIOTMYECKOE pacCyXJCHHE, BKIIOYAIOIIEE YCTAHOBJIEHHE MPUUYMHHO-CIEACTBEHHBIX
CBSI3EH.

Co3paBaTh cxeMaTu4eCcKHe MOJIETH C BbIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocTaBnsATh TE3UCHI, pa3IM4YHbIE BHUJBI MJIAHOB (IPOCTHIX, CIOXKHBIX M T.II.). IIpeoOpa3oBbiBaTh
UH(OPMAIUIO U3 OTHOTO BU/IA B IpYroif (TalyuIly B TEKCT U TIp.).

BbruuThIBaTh BCE YPOBHU TEKCTOBOM MH(pOpMAaLIUU.

YMeTp ompenenitb BO3MOXKHBIE HCTOYHUKM HEOOXOAMMBIX CBEIEHUM, MPOU3BOAUTH IOUCK
uH(pOpMaIK, aHAJTU3UPOBATh U OLIEHUBATh €€ I0CTOBEPHOCTb.

Kommynurkamuenwvie YY/[: opranuzoBbiBaTh y4eOHOE B3aWMOJIEHCTBUE B rpymnne (OmnpeneisTh
oO1u1ye eI, pacipeeNaTh POiH, JOTOBapUBAThCs APYT C IPYroM H T.1.).

Cpeocmeom ghopmuposanus KomMmyHukamueuwvix YVJ/[ ciyxar TeXHOJOTHs MPOOIEMHOro Juanora
(moOy»1aroIIMii ¥ MOABOAIIMI TUAJIOT) U paboTa B MaJIbIX TPYIINax, TAKXKEe MCIOJIb30BAHUE HA YPOKaxX
2JIEMEHTOB TEXHOJIOTMH MPOAYKTUBHOIO YTEHUSI.

IIpenmeTHbIe pe3yabTaThl
Yuenuk nayuumca:

* ONUCHIBATh CBOMCTBA TBEPIBIX, KUAKUX, ra3000pa3HBIX BELIECTB, BBIAENSAS MX CYIIECTBEHHBIE
MPU3HAKU;

* XapaKTepU30BaTh BEIECTBA IO COCTaBYy, CTPOCHHMIO M CBOWCTBaM, yCTaHaBIMBAaTh MPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEX/1Y IaHHBIMH XapaKTePUCTHUKAMH BEILlECTBA;



* PacCKpbIBaTh CMBIC] OCHOBHBIX XHMMHUYECKUX TMOHSATUH «aroM», «MOJEKYJIa», «XUMHUYECKUI
AIIEMEHTY, «IIPOCTOE BEIIECTBOY», «CIIOKHOE BEIIECTBO», «BAJIEHTHOCTHY, MCIONb3Yysl 3HAKOBYIO CUCTEMY
XUMUH;

* U300pa)kaTb COCTaB MPOCTEUIINX BEIIECTB C MOMOMIbI0 XMMHYECKUX (OPMYIT MU CYIIHOCTh
XUMHYECKHUX PEaKIuil C MOMOIIbI0 XUMHUUECKUX YPaBHEHUI;

* BBIYHUCIIATh OTHOCUTENIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, & TaKKE MAacCOBYIO
JIOJTI0 XMMHYECKOTO AJIEMEHTA B COSAMHEHMSIX JJIs1 OLICHKH UX MPAKTUYECKOW 3HAYUMOCTH;

* CpaBHUBATh 110 COCTABY OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJIacCU(PULIMPOBATh OKCUIBI M1 OCHOBAHUS 110 CBOMCTBAM, KHCIIOTBI M COJIU TI0 COCTaBY;

* [10JIB30BATHCS J1TAOOPATOPHBIM 000PYIOBAHUEM M XMMHUYECKOH MOCYI0M;

* IPOBOAMTH HECIOKHBIE XUMUUECKHUE OIBITHl U HAOIIOIEHUS 3a U3BMEHEHUSIMU CBOMCTB BEILECTB B
polecce UX MpeBpalleHuit; cooIoaTh MpaBuila TEXHUKK 0€30MaCHOCTH MPHU MPOBEICHUN HAOIIONECHUN
U OIIBITOB;

* pa3nUyYaTh HSKCIEPUMEHTAIBHO KHUCIOTHl M UIENOYH, MOJb3YSICh HMHIMKATOPaMH;, OCO3HABAaTh
HEOOXOAMMOCTh COOMIOEHHS Mep 06€30MIaCHOCTH MPHU OOPAIEHUH C KHCIOTAMHU U IIETI0YaMH;

* KJIaCCH(PUIIMPOBATh XMMUYECKHE IIEMEHTHI HA METAJIIbI, HEMETAJIIBL;

* pacKpbIBaTh CMbICI Iepuoandeckoro 3akona Jl. M. Menneneesa;

* ONHCHIBATH M XapaKTepU30BaTh TAOIMYHYIO (GOPMY TEPHOIANYECKON CHUCTEMBl XUMHUYECKUX
AJIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX fAJE€p U paclpeiesieHue YKcla 3JIEKTPOHOB MO AIIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHX AJIEMEHTOB MaJIbIX MEPUOOB MEPHUOANUECKON CUCTEMBI.

* pa3nuy4aTh BUIbl XUMHYECKOH CBSI3U: HMOHHYIO, KOBQJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO
HEMOJSIPHYIO U METAJUTHUECKYIO;

* U300paXkaTh AIIEKTPOHHO-HUOHHBIE (OPMYIBI BEIIECTB, OOPa30BAaHHBIX XUMHUYECKUMHU CBSA3SIMU
pa3HOTIO BUJA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAIIIMYECKUX PEIIETOK: HOHHBIX,
aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKUX;

* XapaKTepU30BaTb XUMUUECKUE DJIEMEHTHl U UX COEJIMHEHUSI Ha OCHOBE IOJIOKEHHUS JIEMEHTOB B
HNEepUOMUYECKON CUCTEME U 0COOEHHOCTEH CTPOEHUS X aTOMOB;

* OIIMCBIBATh OCHOBHBIE JTanbl OTKpbITHSA [l Y. MenaeneeBplM NEPUOAMYECKOTO 3aKOHA U
HNEPUOMUYECKON CHCTEMBbl XMMUYECKHX 3JI€MEHTOB, >KH3Hb U MHOTOOOpPa3HYI0 HAay4HYIO JIEATENIbHOCTh
Y4€HOIO;

* XapaKTepu30BaTb HAy4YHOE W MHPOBO33PEHUYECKOE 3HAYEHHE MEePHOAMYECKOro 3aKoHa U
NEPUOANYECKON CUCTEMBI XUMUYEeCKHX uieMeHTOB [I. 1. Menneneesa;

* 0CO3HaBaTb HAy4HbIE€ OTKPBITHS KaK pPE3yJAbTaT AJUTENbHbIX HAONIOACHWUN, ONBITOB, HAy4YHOM
ITOJIEMHKH, TIPEOAOIEHUS TPYIHOCTEN U COMHEHU .

* O0BSCHATH CYyTh XUMHUECKUX MPOIIECCOB M UX MPUHIUIHAIBLHOE OTINYHE OT PU3UUECKUX;

* Ha3bIBaTh MPU3HAKU U YCJIOBHS MPOTEKAHUSI XUMUYECKUX PEAKIIHA;

* YCTaHaBJIMBATh MPUHAMIEKHOCTh XUMHUUYECKOW PEAKIMM K ONPEACIEHHOMY THUITy IO OJHOMY H3
KJIacCU(UKAIIMOHHBIX TPU3HAKOB: 1) [0 YMCIIy M COCTaBY MCXOAHBIX BEUIECTB M NMPOAYKTOB pEAKIUU
(peakuu COENMHEHHMS, PA3JIOKECHHS, 3aMeIeHUusT W OOMEHa); 2) M0 BBIACICHUIO WU TOTJIOMICHUIO
TEIUIOTHl (pPEeaKkIUU 3K30TePMHUUYECKHE U SHIOTEpMUYECKHe); 3) M0 MU3MEHEHHIO CTENeHEeW OKUCICHUS
XUMHUYECKUX JJIEMEHTOB (PEaKIMu OKUCIUTEIHHO-BOCCTAHOBHUTENbHBIE); 4) M0 00paTHMOCTH Tpoliecca
(peakiuu oOpaTUMBbIE U HEOOPATUMEIE);

* Ha3bIBaTh (PAKTOPHI, BIUSIOMINE HA CKOPOCTh U CMEILIEHNE XUMUYECKUX PEaKIIHii;



* COCTABIATh YPAaBHEHHsI JIEKTPOIUTHUYECKONW AMCCOLMAIMHM KHUCIIOT, IIEJI0YeH, COolel; MOIHbIe U
COKpAIllEHHbIC MOHHBIC YpaBHEHHs peakinii oOMEeHa; ypaBHEHHUS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKLHii;

* IPOrHO3UPOBATh MPOAYKThl XUMHUUECKUX PEAKIUH 10 (hopMyraM/Ha3BaHUSIM UCXOIHBIX BEIIECTB;
OIpeIeIATh UCXOIHbIE BEIECTBA 110 (popMynaM/Ha3BaHUAM MPOJAYKTOB PEAKIINH;

* COCTABJSITh YPABHEHUS PEAKLUH, COOTBETCTBYIOIIUX IOCIIEA0BATEIbHOCTH  («LEHOYKE))
IPEBpaLCHUI HEOPraHUUECKUX BELIECTB PA3JINYHbIX KJIACCOB;

* BEISIBJIAATH B IIPOIIECCE HKCIIEPUMEHTA MPU3HAKH, CBUIETEIILCTBYIOIINE O MPOTEKAHUN XUMUYECKOM
peaxium;

* [IPUTOTOBJIATH PACTBOPHI C OIIPENEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOIO BEIIECTBA,

* OIIPENENSATh XapaKTep Cpenbl BOJHBIX PACTBOPOB KHMCIOT M IIEJIOYEH MO M3MEHEHMIO OKPAacKu
UH/INKaTOPOB;

* IPOBO/IUTh KAYE€CTBEHHBIC PEAKIIMH, MOATBEPKJIAIOIINE HAJIUYUE B BOIHBIX PacTBOpax BELIECTB
OT/EJbHBIX KATHOHOB U AaHUOHOB;

* ONpeAeATh MPUHAMICIKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY U3  H3yYEHHBIX
KJIACCOB/TPYII: METAJUIBI U HEMETAILJIbI, OKCH/IbI, OCHOBaHHMS, KUCIIOTHI, COJIH;

* COCTaBIATH (POPMYITBI BEIIECTB 110 UX HA3BAHUSM;

* OIIPEIENSITh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUSI JIEMEHTOB B BEILIECTBAX;

* COCTaBIATH (POPMYIIBI HEOPTAHUYECKUX COEIMHEHHU 1O BAJICHTHOCTSIM M CTENCHSM OKHCIICHHS
3JIEMEHTOB, a TAKKe 3apsA/iaM HOHOB, YKa3aHHBIM B Ta0JIMIE pACTBOPUMOCTHU KUCIIOT, OCHOBaHUH U CoJIeil;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOICTBA, XapaKTEepPHbIE JJIS KAXKIOTO U3 KJIACCOB HEOPTaHUYECKUX
BEILIECTB: KUCJIOT, OCHOBAHH, COJEH;

* IPUBOJIUTh TNPUMEPBl PEAKLUMHA, MOATBEPKAAOIMX XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX
BEILIECTB: OKCUIOB, KUCIIOT, OCHOBAHUH U coJIell;

* OIIPENENsATh  BELIECTBO-OKUCIMUTEIb U  BEIIECTBO-BOCCTAHOBUTENb B  OKUCIMTEIbHO-
BOCCT@HOBHTEIIBHBIX PEAKIINSX;

* COCTaBJIATh OKUCIMTEIbHO-BOCCTAHOBUTENBHBIM OamaHC (i1 M3y4YEHHBIX peakuuid) 1o
NPEVIOKEHHBIM CXEMaM PEaKIINiA;

* IPOBOJUTH J1a0OpPaTOpPHBIE OMBITHI, MOATBEPKAAIOIINE XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIacCOB
HEOpPraHMYEeCKUX BEIIECTB;

* IPOBOJUTH J1A0OpaTOpHBIE OIBITHI IO MOJYYEHHIO M COOMPAHHIO Tra3000pa3HBIX BEILIECTB:
BOJIOPO/1a, KUCIIOPOA, YITICKUCIIOTO T'a3a, aMMHaKa; COCTABNIATh YPABHEHUsI COOTBETCTBYIOIINUX PEAKIUiA.
Yuenuk 8 knacca nonyuum eo3mosrcnocmo nayuumuoca:

* IPaMOTHO 00paIaThCs C BEIIECTBAMHU B IIOBCEITHEBHOM JKU3HH;

* 0CO3HaBaTb HEOOXOAMUMOCTb COOJIIOACHUSI TPAaBUI SKOJOTMYECKM OE€30IacHOro IOBEICHUS B
OKpY’Karoenl MPUPOIHON Cpelie;

* IOHUMATh CMBICT M HEOOXOJUMOCTh COOJIOIEHHS MPEANUCAaHUN, PEAIaraeMblX B HHCTPYKIUSIX
10 UCTIOJIb30BaHMIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIP.;

* HCIOJIB30BATh npuoOpeTéHHbIE KJTFOUEBBIC KOMIIETEHTHOCTH npu BBITTOJTHEHUN
UCCIIEIOBATENIbCKUX MTPOEKTOB 10 N3YYEHHIO CBOMCTB, CIIOCOOOB MOMyYEHHSI U PACIIO3HABAHUS BEIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMITETEHTHOCTB, HCIOJIB3YS CpPEACTBA YCTHOW WM TMHCHhMEHHOU
KOMMYHUKAIIMA TIpH padoTe ¢ TEeKCTaMW y4eOHWKa ¥ JOTONHHUTEIHHON IJUTeparypou, CIPaBOYHBIMH
TaOJIMIIaMH, TIPOSIBIISITH TOTOBHOCTh K YBKEHHIO WHOW TOYKH 3PEHUS NMPH OOCYKICHHWH PE3yIIBTaTOB
BBIMIOJTHEHHOHN paboTHI;



* OObEKTUBHO OIICHUBATh MH(POPMAIMIO O BEIIECTBAX M XUMHUYECKUX TMPOIECCAX, KPUTUUECKU
OTHOCHUTKCS K MCEBIOHAYYHOU MH(pOpMAIINH, HETOOPOCOBECTHON peKiamMe, Kacaroleicsl NCIOMb30BaHUS
pa3IMYHBIX BEILECTB;

* 0OCO3HABaTh 3HAYEHUE TEOPETUUECCKUX 3HAHUM JJI MPAKTUYECKON JIEATEIIbHOCTH YEIOBEKA;

* OIUCHIBATh U3YYCHHBIC OOBEKTHI KaK CHCTEMbI, TPUMEHSS JIOTUKY CHCTEMHOTO aHaJIn3a;

* IPUMEHSTh 3HAHUSA O 3aKOHOMEPHOCTSIX MEPUOJUYECKONM CUCTEMbl XMMHUYECKUX DJIEMEHTOB IS
0OBSICHEHHUSI M TIPEJBUICHUSI CBONCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MH(POPMANUOHHYIO KOMIETECHTHOCTh MOCPEICTBOM YIIYOJICHUS 3HAHWN OO0 HCTOPUU
CTAHOBJICHUSI XUMHUYECKOW HAyKH, €€ OCHOBHBIX ITOHATHM, MEPHUOJUYECKOIO 3aKOHA KakK OJHOIO W3
BAKHEMIINX 3aKOHOB IPUPOJIBI, & TAKKE O COBPEMEHHBIX JOCTUKEHUAX HAYKU U TEXHUKU;

* COCTaBJIATh MOJIEKYJIAPHBIE M IIOJIHBIE MOHHBIE YPAaBHEHHUS [0 COKpAlIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOAUTH MPUMEPHI PEAKIUWA, MOATBEPKAAIONIMX CYIIECTBOBAHUE B3aUMOCBA3U MEXKIY
OCHOBHBIMH KJIacCCaMU HEOPraHUYECKUX BEIIECTB;

* POTHO3UPOBATh PE3YNIbTaThl BO3ACHCTBUS PA3IUYHBIX (HDAaKTOPOB HA H3MEHEHHE CKOPOCTH
XUMHYECKON peaKlnu;

* IPOTHO3UPOBATH PE3YJAbTAThl BO3JICUCTBHUS PA3IMYHBIX (PAKTOPOB HA CMEIICHHE XMMHYECKOTO
paBHOBECHSL.

* IPOrHO3UPOBATh XMMUYECKUE CBOKMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATh CIOCOOHOCTH BEIIECTBA NPOSBIATH OKHUCIUTEIBHBIC WM BOCCTAHOBHTEIIbHBIC
CBOICTBA C YUYETOM CTEIICHEN OKUCIICHHS 3JIEMEHTOB, BXOJSIIHUX B €0 COCTAB;

* BBISIBJISITh CYIIECTBOBAHME T'€HETUUYECKOM B3aUMOCBSA3M MEXAY BEIIECTBAMU B pANy: IPOCTOE
BEIIIECTBO — OKCHJ — TUAPOKCUI — COJIb.

Coaepxanne yue0HOro Kypca

Begeoenue

[Ipenmer xumuu. MeTonasl TO3HAHUS B XUMHUU: HAOJIONEHHE, SKCIIEPUMEHT, MOJEITHUPOBAHHE.
HcTouHMKN XUMUYEeCKON HMH(OpMalUU, €€ TONydyeHUe, aHaIW3 WM MPEJCTaBICHHE €ro pe3ylbTaToB.
[ToHsiTHE O XUMHUYECKOM dJeMEHTEe U (opMax €ro CymecTBOBAaHUS: CBOOOJHBIX aroOMax, MPOCTHIX U
CIOXHBIX BemiecTBax. l[IpeBpamienus BemiecTB. OTIMYHME  XMUMHUYECKHX pEaKIHi OT (PUINIECKUX
SIBIICHUU.

Ponp xumum B ku3HM yenoBeka. Kparkue cBeneHMS W3 MCTOPUM BO3HUKHOBEHUS W Pa3BUTHUSA
XxuMHUHU. Pollb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIEHMM XUMHYECKONl Hayku — pabotsl M. B.
JlomonocoBa, A.M. bytneposa, /[. 1. Menneneena.

XuMUYeCcKass CUMBOJIMKA. 3HAKM XUMHUYECKHUX DJJEMEHTOB W MPOUCXOXKICHUE HMX Ha3BaHHUM.
Xumunueckue (opmynsl. MHAEKCH 1 K0ddduiueHTsl. OTHOCUTEIBHBIC aTOMHAS U MOJIEKYIISIpHASI MACCHI.
[IpoBeneHne pacueToB MacCOBOW JOIH XMMHYECKOTO JJIEMEHTa B BEIIECTBE HA OCHOBE €ro (POpPMYIIBI.
[Teproanueckas cuctema xumudeckux smemeHToB J[. 1. MenaeneeBa, ee CTpyKTypa: Majble U OOJbIIIHE
MIEPUO/IbI, TPYIIBI U MOArpynnbl. [lepuogudeckas cucTeMa Kak CIIPABOYHOE MOCOOHME Ui TOTydYeHUS
CBEJICHUI O XUMUYECKUX DJIEMEHTaX.

HemoHcTpaimu. Mopenu  pa3iM4HbIX MPOCTBIX M CIOXKHBIX BeHIeCTB. KoOJIEKIUSA CTEKISTHHOU

XUMUYECKOM mnocynbl.  Komnexknuss marepuanoB W W3AEIUMH W3 HUX HAa OCHOBE — QJFOMUHUA.
B3anmopneiictBue Mmpamopa ¢ KHCJIOTOW U TIOMYTHEHHE N3BECTKOBOM BOJIBI.
JlaGoparopHsble onbIThl. 1. CpaBHEHHE CBOMCTB TBEP/ABIX KPUCTANIMYECKUX BELIECTB M PACTBOPOB.




2. CpaBHEHHE CKOPOCTH UCTIAPEHUS BOJBI, OJIEKOJIOHA M 3TUIOBOTO CIIUPTa ¢ (PUIBTPOBAILHON OymMaru.
CamocrosrenbHas padora Nel

I'nasa 1. Amomul Xumuueckux snemenmos

ATOoMBI Kak ¢opma CYHIECTBOBAHMSI XMMHUECKHX 3JI€MEHTOB. OCHOBHBIC CBEIEHHUS O CTPOCHHUHU
aromoB. Jloka3aTtenbcTBa CIOXKHOCTH cTpoeHus aroMoB. OmbiThl Pesepdopna. Ilnanerapnas mozpens
cTtpoeHusi aroma. CocTaB arOMHBIX sJiep: MPOTOHBI, HEUTpoHbI. OTHOCUTENbHAs aToOMHas Macca.
B3anmocBsI3p TOHATUN «IIPOTOHY, KHEHTPOHY», KOTHOCUTENIbHASI aTOMHAsI Macca.

V3MeHeHre 4Yuclia MPOTOHOB B SiApe aroMa — OOpa30BaHME HOBBIX XWMHUYECKUX DIIEMEHTOB.
W3menenne umucna HEMTPOHOB B sape aromMa — oOpazoBaHue M30TOMOB. COBpPEMEHHOE OIpeneeHne
MOHSTUSL «<XUMHUUYECKUH AJIeMEeHT». M30TOMbI Kak pa3HOBUAHOCTH aTOMOB OJJHOTO XMMHUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpoeHUE AEKTPOHHBIX YPOBHEM aTOMOB XMMHUUYECKUX 3JI€MEHTOB MAJIbIX MEPUOJIOB.
[TonsiTve 0 3aBEpIICHHOM 3JIEKTPOHHOM YPOBHE.

[lepuoanueckas cuctema xumudeckux snemeHtoB [I. M. MenneneeBa U cTpoeHHE arOMOB —
busznyecKuil CMBICI MOPSAKOBOTO HOMEpA 3JIEMEHTa, HOMEpa IPYIIIbI, HOMepa Mepuoa.

M3MeHeHue 4uciia 3eKTPOHOB Ha BHEIHEM JJIEKTPOHHOM YPOBHE arOMa XMMHUYECKOTO AJIEMEHTa
— o0pa30BaHME TMOJIOKHUTEIBHBIX U OTPHIIATSIIEHBIX HOHOB. VIOHBI, 00pa3oBaHHBIC aTOMaMU METaJUIOB H
HeMeTauIoB. [IpUYuHbI H3MEHEHUSI METATMYECKUX U HEMETAINTMYECKUX CBOMCTB B MEPUO/IAX U TPyIIax.
OO0pa3oBanue OUHApPHBIX coenuHeHUN. [loHsATHE 00 MOHHOM cBsi3u. CXeMbl 00pa30BaHUS HOHHOU CBSI3H.

B3aumogeiicTBre aTOMOB 3JIEMEHTOB-HEMETAUIOB MEXIy €000l — 00pa3zoBaHHE JBYXaTOMHBIX
MOJIEKYJI MMPOCTHIX BellecTB. KoBaneHTHas HEeMoOIsipHas XUMUUYECKask CBSA3b. DIIEKTPOHHBIE U CTPYKTYpPHBIE
dopmynbl. B3aumozeiicTBie aTOMOB HEMETAILJIOB MEXAY 000l — 00pazoBaHHEe OMHAPHBIX COSAMHEHUN
HEMETAIJIOB. DJEKTPOOTpHIaTeIbHOCTh. KoBaneHTHas monsipHas cBsa3b. [loHSATHE O BaJIEGHTHOCTH Kak
CBOMCTBE aTOMOB OOpa30BbIBATh KOBAJICHTHbIE XuMHUueckue cBsi3u. CocraBieHue ¢Gopmyn OUHAPHBIX
COCMHEHUI MO BaJCHTHOCTH. HaxokJeHwe BaJeHTHOCTH MO ¢GopMyne OMHAPHOTO COCAMHEHHS.
B3anmopeiicTBue aToMOB METAUIOB MEXIy co00W — oOpa3oBaHHWE METAUTMYECKUX KPUCTAJIIOB.
[ToHsiTHE O METAJITMYECKOU CBS3H.

HemMoncTparmu. Mojenu aTOMOB XMMUYECKUX 3JIeMEHTOB. [lepuonnueckas cucreMa XUMHUYECKUX

anemenToB [I. V1. MenneneeBa (pa3nuunblie (popMmbl).

JlaboparopHbie onbITHL. 3.MoaenupoBaHuEe MPUHIUIA ASHCTBHS CKaHUPYIOIIETO MUKpOCKoma. 4.
HzroroBnenue Mojeneil MOneKyll OMHAPHBIX COSTUHEHUI

KonTponbHas padora Nel

I'naga 2. Ilpocmuie sewecmea

[TonoxeHne MeTauioB U HEMETAIUIOB B [leproanueckoil cucteme XUMUYECKUX 3JIEMEHTOB

. U.MenneneeBa. Baxueiinme nmpocThie BelIeCTBA — METAUIBI (GKEI€30, AIFOMUHUMN, KaJbIUH,
MarHui, HaTpui, kamuif). O0mue Qusnueckue cBoiicTBa MeTauioB. BakHeimine mnpocThie BellecTBa-
HEMeTaJlIbl, 00pa30BaHHbIE aTOMaMHU KHUCIIOPO/a, BOIOPO/a, a30Ta, cepbl, pocdopa, yrepoaa. Monexysl

IPOCTBIX BELIECTB-HEMETAIJIOB — BOJAOPOJA, KHCJIOpOAa, a30Ta, ramoreHoB. OTHOCUTENbHAA
MoJekynsipHas Macca. CIOCOOHOCTh arOMOB XHMHYECKHUX 3JEMEHTOB K 0Opa30BaHUIO HECKOJIBKHUX
IOPOCTBIX BEIIECTB — aJUIOTPOINUsS. AJUIOTPOIHBIE MOAMGUKAIMM Kuciopona, ¢ocdopa, ojosa.

Merannndeckrue 1 HEMETATMYECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBHOCTh 3TOTO MOHSTHS.

Uucino Asoragpo. KommuectBo BemiectBa. Mok, Momnspaas Macca. MomsipHbld  00BbeM
razoo0pa3HbIX BeniecTB. KpaTHbie euHUITBI H3MEPEHUS KOJIMYECTBA BEIECTBA.

Pacuersl ¢ uCHonb30BaHUEM MOHSITHH «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJSPHBIN
00BeM Ta30B», «IUCIO ABOTAAPO».

HemoHcTpaimu. HekoTopbie MeTauibl 1 HEMETaJUIbl C KOJIMYECTBOM BeliecTBa | Mosb. MolsipHbIi

00BeM ra3000pa3HbIX BEIIECTB.



JlaboparopHble onbIThl. 6. O3HaKOMIICHHME C KOJUleKuuer wMerawioB. 7. O3HaKOMIIEHHE C

KOJUIEKLIMEN HEMETAIJIOB.
KonTposbHaas padora No2

I'nasa 3. Coeounenus xumuueckux 31emeHmos

Crenenb okucieHusi. CpaBHEHUE CTENEHM OKHUCJICHUS W BajeHTHOCTH. OnpenereHue CTENeHU
OKHCJICHUS IIEMEHTOB B OMHApHBIX coenuHeHusax. Cocrapienre Gopmyin OMHApHBIX COSAUHEHUH, 00U
CII0CO0 MX Ha3BaHUU.

bunapHbie COCTUHEHUS METAUIOB W HEMETAIOB: OKCHUIBL, XJOPUABI, CYAbQUIABI H TIp.
CocraBinenne ux ¢opmyl. buHapHBIE COCTUHEHUS HEMETAIUIOB: OKCHIbBI, JIETy4ydue BOJOPOIHBIC
COCIMHEHMS, UX COCTaB W Ha3BaHus. [lpeacraBuTenu OKCHUIOB: BOAA, YIVIEKUCIBIA Ta3, HeramieHas
u3BecTh. [IpencraBuTenu aeTyuynx BOJOPOAHBIX COCTUHEHUN: XJIOPOBOIOPO U aMMHUAK.

OcHOBaHus, UX COCTaB M Ha3BaHUs. PacTBOpMMOCTh OCHOBaHUI B Boje. [IpeacraBurenu menouei:
TUAPOKCUJIBI HATPUS, Kalus U Kaiblus. [loHsTHE 00 MHAMKATOpaxX U KaYeCTBEHHBIX PEaKITUsIX.

Kucnorel, ux cocraB m Ha3BaHusa. Kiaccudukanus kucior. IlpemcraBurenu KHCIIOT: CepHas,
coJisiHast, a3otHad. [lonsaTue o mkane kucinotHocTH (mkana pH). MI3MeHeHne okpacku HHIUKATOPOB.

Conm Kak MPOM3BOAHBIC KUCIOT M OCHOBAHMM, UX COCTaB W Ha3BaHUs. PacTBOpUMOCTH coseil B
Bozie. [IpeacraBuTenu comneit: Xaopu HaTpus, KapOoHat U Gocdar KambIus.

AMopdHBIE 1 KPUCTAJUIMYECKUE BEIIECTBA.

MexMOoIIeKyIsIpHbIE B3aUMOACUCTBUS. THUIBI KPUCTAJUIMUYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB
BEILIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

YucTele BemecTBa U cMecH. lIpuMepbl >KHAKUX, TBEPAbIX W Ta3000pa3HbIX cMmecel. CBolcTBa
YUCTBHIX BEIIeCTB M cMeceil. WX cocraB. MaccoBas u oObeMHas IOJM KOMIIOHEHTA CMeCH. Pacuersl,
CBSI3aHHBIE C UCITOJIb30BAaHUEM ITOHSITHS «IOJIS.

Hemonctparmu. OOpa3iel OKCHUIOB, KHUCJIOT, OCHOBAaHUH M coieil. Momenum KpUCTaUTMYeCKUX

pemieToK XJopuaa Harpusa, anMasza, okcuaa yriaepoaa (IV). KucnorHo-mienodnble WHIWKATOPHI,
W3MEHEHHUE WX OKPACKH B PA3IUYHBIX CpellaX. YHUBEPCATbHBIM WHIUKATOP W U3MEHEHHUE €T0 OKPAcKU B
paznnuHbIX cpenax. [kama pH.

JlaGopatopHbie ombIThl: 8. O3HaKOMJIEHHE C KOJUICKIIMEH OKCcHaoB. 9. O3HakoMJeHHE CO

cBoiictBamMu ammuaka. 10. KauecTtBeHHas peakius Ha yrekucibii ra3. 11. Onpenenenue pH pactBopoB
KHCJIOTHI, 1eNoun U Bojbl. 12. Onpenenenue pH IMMOHHOrO M S06J0YHOTO COKOB Ha cpese MmioAoB. 13.
OzHakomiieHue ¢ Kosulekuuen cosedl. 14. O3HakOMJIEHME € KOJJIEKIMEH BEIIECTB C Pa3HBIM THUIIOM
KPUCTAJNINYECKON peleTKH. M3roToBneHne Mozaeneil KpucTaliInueckux pemerok. 15. O3HakomiieHne ¢
00pa3IoM ropHOM MOPOIBI.

[Tpaktnueckue paboTbl. Nel. IlpaBuna TexHMKH O€30MacCHOCTH MpH padboTe B XUMHUYECKOM

kabunere. [IpreMbl oOparieHus ¢ J1abopaTopHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMH MpuOopamMu; No2.
Amnanu3 mouBsl 1 Boabl. Ne3. [IpuroToBiieHne pacTBopa caxapa M pacdeT ero MacCoBOM IO B PacTBOPE.
CamocTrosTenbpHas padora No2
KontponsHas pabota Ne3

I'nasa 4. H3menenua npoucxooaujue c geujecmeamu

IToHsTHE SBIEHUH, CBA3aHHBIX C U3BMEHEHUSIMU, TPOUCXOSIIMMU C BEIIECTBOM.

SIBrieHus, CBA3aHHBIE ¢ U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOCHUS BEIIECTBA MPU MOCTOSHHOM €r0
coctaBe, — (usnueckue sBiaeHUs. PU3NUECKUE SBICHUS B XUMHUU: TUCTHJUISIIHS, KPUCTATUIA3AINUS,
BBITIAPMBAHWE M BO3TOHKA BEIIECTB, (UIBTPOBAHWE W IEeHTpUyrupoBaHUe. SIBICHHS, CBS3aHHBIC C
M3MEHEHHEM COCTaBa BENIECTBA, — XUMHUYECKHE peakiuu. I[Ipu3Haku © yCIOBUS MNPOTEKaHUSA
XUMUYECKUX peakiui. BreimeneHue TemiaoThl W cBeTa — peakuuu TopeHus. [lonstue 00 »k30 -
JHJIOTEPMUYECKUX PEAKIUSX.



3aKOH COXpaHEHHs] MacChl BELIECTB. XHWMHYECKHE YpaBHEHHsS. 3HAYeHHE WHICKCOB U
ko3¢ ¢uirentos. CocTaBneHne ypaBHEHUNH XUMHUYECKUX PEaKIUil.

PacueTsl 0 XMMHUYECKUM ypaBHEHUsAM. Perenue 3aaa4 Ha HaXOXKJIEHHE KOJIMYECTBA, MACChl MU
o0beMa TPOAYKTAa pPEakUH IO KOJMYECTBY, Macce WM OObEeMy HCXOAHOTO BeliecTBa. Pacuersl ¢
UCTIONIb30BAaHUEM MOHSTHS «JIOJs», KOTZa MCXOJHOE BELIECTBO JIAaHO B BHAE pacTBOpPa C 3aJaHHOU
MAacCOBOM JI0JICH PaCTBOPEHHOT'O BEIIECTBA MITH COJCPIKUT ONPEISIICHHYIO JI0MI0 IPUMECeH.

Peaknmu paznoxenus. IlpexcraBneHne o CKOPOCTH XHUMHYECKMX peakiuil. Karammsaropsl.
@®epmentsl. Peaknuu coenumuenus. Karanutuueckne M HEKaTAIUTUYECKHE pEaKIUH, OOpaTUMble |
HeoOpaTuMble peakiuu. Peakumn 3amerneHus. Psj akTHBHOCTH METAJJIOB, €r0 HMCIOJIb30BaHHE IS
IPOTHO3UPOBAHUS BO3MO)XKHOCTH MPOTEKAHUS DPEAKUUNA MEXIY METaUlaMd M KHUCIOTaMH, pEaKIUi
BBITECHEHHSI OJJHUX METAJJIOB U3 PACTBOPOB MX COJICH Apyrumu Metauiamu. Peakuuu oOmeHna. Peakiun
HeWTpaau3auuy. YCIOBHS MPOTEKaHUS peakuii 0OOMEHa B pacTBOpax /10 KOHIIA.

Tunsl XuMHYECKHX peakiuii Ha MpHUMEpe CBOMCTB BOABL. Peakims pa3noKeHUs — SJIEKTPOJIH3
BOzbI. Peaknuu coeanHEeHHsT — B3aUMOJICHCTBUE BOJBI C OKCHIAMH METAJUIOB M HEMETAJIOB. YCIOBHE
B3aUMOJICHCTBUSL OKCHIOB METANIOB M HEMETauloB ¢ BoAoH. lloHsTtne «rumpokcuasy. Peakiym
3aMEIICHUs — B3aUMOJICHCTBIE BOABI ¢ MeTaiIaMu. Peakiiuyn oOMeHa — rHIpoN3 BELIECTB.

Hdemoncrparmu. [Ipumeps! ¢u3ndeckux sBICHMN: a) IulaBieHue napaduHa; O0) pacTBOpeHHE

OKpAIIEHHBIX COJICH; B) AUQPQPY3Hs TyMIUCTHIX BemiecTB. [IpuMepbl XUMUYECKUX SIBIICHUI: a) TOpEeHUE
MarHus; 0) B3aUMOJICHCTBUE COJITHON KHCIOTBI C MPAaMOPOM HITA MEJIOM; B) IMOJYYCHHE THIPOKCHIA MU
(II); r) pacTBOpeHHE MOIYYEHHOTO THUAPOKCUAA B KHUCIOTax; 1) B3aumoneiictBue oxcuna meau (II) c
CEpHOW KHCJIOTOH TIpU HArpeBaHWM, €) pa3jIoKEHHE IIepMaHraHara Kajus. 3) B3aUMOJICHCTBHE
pa30aBJICHHBIX KUCIIOT C METaJIJIAMH.

Jlaboparopusbie onbIThl. 16. [IpokanuBanue Menu B IUIAMEHU CIUPTOBKU. 17. 3amenieHue Meau B
pactBope xsopuaa meau (I1) xenezom.

[TpakTrueckue padorel Ne4. HaOnroneHus 3a H3MEHEHUSIMHU, TPOUCXOSAIIMMHU C TOPSIIEH CBEUOH, U

ux ornucanue. NeS. IIpru3Haky XMMUYECKHX PeaKLAN
KonTposbHas padora Ne4

I'naea 5. Pacmeopenue. Pacmeoput. Ceoiicmea pacmeopoe 31eKmpoaumos

PactBopenue kak ¢usnko-xumuueckuil mporecc. [loHarue o ruaparax ¥ KpUCTAIIOTHApaTax.
PactBopuMocTs. KpuBbie pacTBOPpUMOCTH Kak MOZENb 3aBUCUMOCTH PACTBOPUMOCTU TBEPBIX BEIIECTB
oT Temneparypbl. HacblieHHbIe, HEHACBILIEHHBIE U MEPECHIIIEHHbIE PACTBOPBL. 3HAYEHHE PACTBOPOB JIA
MPUPOABI U CETBCKOTO XO35HCTBA.

[TonsiTie 00 HIEKTPOIUTUYUECKON TUCCOIMAIMU. ODJEKTPOJIUTHI W HEIIEKTPOIUTHL. MexaHu3M
JUCCOITUAIIMN  DJICKTPOJUTOB C PA3IMYHBIM ~ XapakTtepoM CBsi3H. CTENeHb AIIEKTPOIUTHYECKON
nuccoraiuu. CUITbHBIE U CITa0BIe AIEKTPOTUTHI.

OCHOBHBIE TTOJOKEHUSI TEOPHH IIEKTPOIUTHIECCKON aucconnanuu. MloHHbIe ypaBHEHUS PEaKIIUid.
Peaknuu oOMeHa, naymue 10 KoHia. Knaccudukars HOHOB ¥ UX CBOHCTBA.

Kucnotel, ux xnaccuduxamms. [lucconmanusi KUCIOT M HMX CBOWCTBA B CBETE€ TEOPUHU
ANEKTPOIUTUUYECKON Auccouuanui. MomekyasipHble U MOHHbIE ypaBHEHHUs peakuuil. B3aumoneicteue
KHCIIOT C MeTalulaMHu. DJIEKTPOXUMHUYECKUM psJ] HANpsHKEHUW MeTayuioB. B3amMonencTBHE KHUCIOT C
OKCHJAMU METAUIOB. B3amMonmelcTBHE KHCIOT C OCHOBAaHHUSIMH —PEaKIUsi HEUTpaIu3alnii.
BsaumogeiictBue kucinor ¢ consMu. Mcnonb3oBaHue TaOMMIBI PACTBOPUMOCTH AJII XapaKTEPUCTUKH
XUMHUYECKUX CBOMCTB KUCIOT. OCHOBaHUsI, MX Kiaaccudukamus. Jluccommaius OCHOBaHUIA M WX CBOMCTBA
B CBET€ TEOPUM DIEKTPOJIUTHYECKOM JAMCCONMANMM. B3anmMmozaeicTBue OCHOBaHUM C  COJSIMU.
Hcnonp3oBanne TaOMUIBI PACTBOPUMOCTH JUISI XapaKTEPUCTUKA XHUMHYECKUX CBOWCTB OCHOBAaHMM.
BzauMopeiicTBue 1ienoueii ¢ okcugaMu HEMETAILIOB.



Conu, WX [AHCCONMANMS W CBOHCTBA B CBETE TEOPUU DIEKTPOIUTHUECKOW THUCCOIHMAIINU.
B3aumogeiicTBue coneii ¢ MeramuiaMu, 0COOEHHOCTH 3TUX peakiuii. B3aumoseiicTBue comneil ¢ coisimMu.
Hcnonb3oBanue TabIHIIBI pACTBOPUMOCTH ISl XAPAKTEPUCTHKU XUMUYECKUX CBOHUCTB COJICH.

O06o0menue cBeeHnit 00 OKCHIaX, UX KilacCU(HUKAIIUU U CBOMCTBAX.

['eHeTnueckue psaapl MeTallla HW  HeMeTaula. [ eHeThdeckass CBs3b MEXKAY KJIacCcaMu
HEOPTraHWYECKHUX BEIECTB.

OKHCIIHTENbHO-BOCCTAHOBUTEIbHBIE peakinu. OnpeneseHue CTerneHe OKUCICHUS VIS AJIEMEHTOB,
o0pa3ylomux BEIEeCTBA pa3HBIX KIaccoB. Peaknmuu WOHHOTO OOMEHa W OKHCIHUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC peakiuu. OKUCIUTENh W BOCCTAHOBHUTENb, OKHUCICHHE W BOCCTAHOBJICHHE.
CocraBieHne ypaBHEHUN OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMiA METOJIOM 3JIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEMIECTB — METAJIOB U HEMETAJIOB, KHCIIOT M COJICH B CBETE OKUCIHUTEIHHO-
BOCCTAHOBUTEJILHBIX PEaKITUii.

HemoncTparmu. VcnibiTaHue BEIIECTB M WX PACTBOPOB HA 3JIEKTPONPOBOIHOCTh. 3aBUCUMOCTh

3JIEKTPONPOBOIHOCTH YKCYCHOM KHMCIIOTBHI OT KOHLIEHTpalMK. B3aumozeilcTBue LIMHKA C CEpOil, COTHOM
kucioTor, xmopunom meau (II). [openue maraums.

JlaGoparopubie onbiThl 18. IlomydyeHne HepacTBOPUMOrO THUAPOKCHUIIA U B3aMMOJCHCTBUE €ro C
kuciotamu. 20. B3aumoneiicTBue KHCIOT ¢ OCHOBaHMsIMHU. 21. B3aumojeicTBUE KHUCIOT C OKCHUIAMU

MeTajlIoB. 22. B3ammoneiicTBue KHCIOT ¢ MeTaiamu. 23. B3auMmoneilcTBHE KHCIOT C COIsAMH. 24.
BzaumoneiicTBue mienoueit ¢ kuciioramu. 25. B3auMopaelicTBre IIeIodel ¢ OKCHAAMH HEMETauioB. 26.
B3anmopeiictBue mienoueit ¢ consimu. 27. IlonmydeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUMU. 28.
B3auMoeiicTBIe OCHOBHBIX OKCHIOB ¢ KUcIoTamu. 29. B3aumopeiicTBie OCHOBHBIX OKCHIOB C BOIOM.
30. B3aumoneicTBue KHUCIOTHBIX OKCHAOB C IeiodaMu. 31. B3aumonelcTBue KUCIOTHBIX OKCHIOB C
Bomou. 32. BsaumoneiictBue coiell ¢ kuciaoramMud. 33. BszaumoneilictBue coiied ¢ mienoyamu. 34.
BzaumoneiictBue conelt ¢ cosimu. 35. B3aumoneiicTBre pacTBOpOB CoJiel ¢ METalIaMH.
IIpakTnueckue padotel. Ne6 CBOMCTBA KUCIOT, OCHOBAHHUIH, OKCHIOB U COJICH.

CamocrosrenpHas padora Ne3.

HroroBast KoHTpOJILHASL padoTa

Y4yeOHO-TEMATHYCCKHUH IJIAH

Konnuectso
KonmuectBo
Ne Hassanwue paznena KonnuaecTBo oaKTiec. | POBEPOUHBIX pabot
o\ 4acoB p (KOHTPOJILHBIX U
KHX padoT
CaMOCTOSITEIIbHBIX )
1. | Beenenne. 6 - 1
2. Imaa 1. ATOMBI XUMHYECKHX DJIEMEHTOB. 8 - 1
3. | I'mama 2. IlpocTsie BemecTBa. 7 - 1
I'maBa 3. CoequHeHnsI XUMUYECKUX
4 15 3 2
AJIEMEHTOB.
I'maBa 4. I3meHeHus1, IpOUCXOASIINE C
5. 13 2 1
BEIL[ECTBAMM.
6 I'maBa 5. PactBopenue. PacTBopsl. 21 1 )
" | CBoiicTBa pPacTBOPOB AIEKTPOIHUTOB.




Hroro 70




KanengapHo-remarnuyeckoe mjiaHnpoBaHHe

JlaTta
Ne IIpume
Haumenosanue pasiesioB H TeM o o
ypoka YaHue
mwiany | ¢gakry
Bsenenue.
1 XUMUS — YacTh €CTECTBO3HAHUS. BBOAHBIN MHCTPYKTAK.
[Ipenmer xumuu. BemecTna.
3 [IpeBpamienue BemecTBa. Poip XMMUM B KU3HU YEJIOBEKa.
4 [lepunoanueckas cucremMa XUMHUYECKUX 3JIEMEHTOB
JA.N.MenneneeBa. 3HaKu XUMHUYICSCKUX JIEMEHTOB.
5 Xumuyeckue popmynbl. OTHOCHTENbHBIC aTOMHAS U
MOJIEKYJISIPHAs MACCBI.
6 [ToBropenue no Teme «BemectBa. OTHOCUTEIBHAS aTOMHAS U
MoJeKyisipHas Maccely. CamoctosiTenbHas padota Nel
I'maBa 1. ATOMBbI XMMH4Y€CKHX 3JIEMEHTOB
7 OCHOBHBIE CBECHUS O CTPOEHUU aroMa. M3MeHeHus B
COCTaBE fAJIep aTOMOB XMMHYECKUX 3JIEMEHTOB. 30TOMbI.
8 CtpoeHue 3NIeKTPOHHBIX 000JI0UEK.
9 W3meHeHue unciia 3JIeKTPOHOB HAa BHEILIHEM SHEPTETUYECKOM
YPOBHE aTOMOB XMMHUYECKUX 3JI€MEHTOB. VIOHHAsI CBSI3b.
10 B3aumopeiicTBue aTOMOB 3JIEMEHTOB HEMETAIIJIOB MEXKTY
co0oii. KoBasieHTHast HEMOJIsIpHAs XUMUYECKast CBSI3b.
11  KoBasieHTHas nojisipHas XUMUYECKasl CBA3b.
12 | Meramumndeckas XHMAYECKas CBS3b.
13 | IloBTOpeHwue 1Mo TeMe «ATOMBI XUMUYIECKUX IIEMECHTOR
14 KonTposnbHas padora Ne 1 1o Teme «ATOMBI XUMHUYECKHUX
3JIEMEHTOBY
I'naBa 2. IIpocThie BemecTBa
15 [IpocTsie BemecTBa — METAILIIBI
16 | IIpoctbie BemecTBa — HEMETAUTBI. AJUTOTPOITHUS
17  KomuuectBo BemiectBa. Monb. MossipHas macca BelecTna
18  MoumnsipHbIil 00BEM Ta30B
19 Pemrenue pacuetHbIxX 3a71a4
20 Pemrenue pacuetHbIx 3a71a4
21  KoutponbHas pabota Ne 2 o teme «IIpocThie BemecTBa»
I'maBa 3. CoequHeHUs XMMHUYECKHUX 3JIEMEHTOB
[Tpaktrueckast padora Ne 1. «[IpaBuna TeXHUKH
29 0e30MacHOCTH Mpu paboTe B XUMHUUYeCKoM kKabuHerte. [Tprembl
oOpareHus ¢ 1abopaTopHBIM 000PYIOBAHUEM U
HarpeBaTeIbHBIMH IPUOOPAMI
23 | Crenenp okucnenns. HomeHkiarypa OWHApHBIX COSTUHEHHHA




24

Baxueiimme kimaccbl OMHAPHBIX COSTUHEHUN

25  OcHoBaHus

26  Kucnots

27  Comm

28 O060011eH1e 3HaHUH IO OCHOBHBIM KJlaccaM HEOpraHUYeCKHX
coequnenuii. CamocrositenpHas pabora Ne2

29 | Kpucrammmyeckue peneTku

30 | YwcTsle BemecTBa U CMECH

31 | MaccoBas 1 00beMHas 10JIU KOMIIOHEHTOB CMECH

32  Pemienue pacyeTHBIX 3a71a4

33  Pemenue pacyeTHBIX 33124

34 [IpakTuyeckast padora Ne 2. «HpuI/II‘OTOBJIeHI/Ie pactBopa
caxapa ¥ OIpeJesieHne MacCOBOIl 10NN €ro B pacTBOPE»

35  TloBropenue mo Teme «CoeIuHEHUS XUMUYCCKUX JICMECHTOB

36 Kontponbhas padora Ne 3 o teme «CoearHeHus
XUMHUYECKHUX JIEMEHTOB)»

I'nmaBa 4. U3meHeHus1, NpOUCXOAsIlME ¢ BEIIECTBAMH.

37 | ®usuyveckue SBICHUS B XUMUHU

38 XHUMHYECKHE PEAKIIH

39 | Xumuueckue ypaBHEHUS

40 | PacueTsl M0 XUMHUYECKUM ypaBHEHUSM

41  PemreHue pacyeTHBIX 33J1a4 IO XUMUYECCKUM YPAaBHEHUSIM

42 Peakuuu paznoxxenus

43 Peakuuu coenuaeHus

44 Peakuu 3amenienns

45 | Peaknuu oomeHa

16 [Ipaktrueckas padota Ne 3; <<Ha6n£og1eHm1 32 UI3MEHEHUSAMH,
MPOUCXOISIIIMMHE C TOPSIIIIEH CBEUO»

47 HpaKTI/I:leCKaH pabota Ne 4. «IIpu3HaKy XUMHUYECKUX
peaxIuii

48 [ToBropenue mo teme «3MeHeHus1, MPOUCXOASIIUE C
BEIIIECTBAMIY
KonTpomnsnas padota Ne 4 o reme «3meHeHus,

49 | TIPOUCXOISIINE C BEIIECTBAMU

I'maBa 5. PacrBopenue. PacTBopbl. Peakuun HOHHOT0 00MeHa M KHCJINTEJIbHO-
BOCCTAHOBUTE/IbHbIE PeaKIUH

50  PactBopenue. PacTBoprMocTh. THITBI pacTBOpOB

51 | DnekTponuTHYeCKas AUCCOIHAIIIS

59 OcCHOBHBIE TIOJIOKEHUS TEOPUU IIEKTPOTUTUUECKON

JUucconumanm




53 OCHOBHBIE TIOJIOKEHUS TEOPUH AIEKTPOTUTHIECKON
JICCOLMAIIAN
54 | HouHbIe ypaBHEHUS
55 Koppekunonnsie yrpaxHEHHsI 10 COCTABICHUIO HOHHBIX
ypaBHeHmii. CamocrosTenbHas padorta Ne3
56 | Kwucnotsl, ux kinaccuukamms 1 CBOMCTBA
57 OcHoBaHus, UX KJIaccu(UKAIUSI U CBOHCTBA
58  Pemenue ynpakHEHUH 1O IPOUICHHBIM TEMaM
59 | Oxcunpl, ux Kjaaccu(uKaIys U CBOUCTBA
60 | Comm, ux Kiaccudukanus ¥ CBOMCTBA
61 FeHeTI/I‘IeCIiaH CBSI3b MEXK/Y KJIACCAMHU HEOPTaHUYECKUX
COCIMHEHUH
62 FeHemquKMaﬂ CBSI3b MY KJIaCCaMH HEOPTaHUIECKHIX
COCIMHEHUI
63 KoppekunoHHbIe ynpasKHEHHUS 10 XUMUYECKUM CFOFICTB&M
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH.
64 HpaKUTI/I‘IeCKaH pabota Ne6 . «CBOWCTBO KHUCIIOT, OCHOBAaHUH U
coyei»
65 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKITUU
66 VYnpaxHenus no cocraBienuto OBP MeTo10M 31eKTpOHHOTO
Oananca
67  OOoOmeHre 3HaHUI 3a Kypc 8 Kiacca
68 | OO0oOmeHne 3HaHMI 3a Kype 8 Kiacca
69 | UroroBas KOHTpOJbHAas paboTa
70 | AHayiu3 KOHTPOJIBLHON pabOoThI
Ili1an BocmuTATEILHOM AESITEJIbHOCTH 110 MIPeaAMeTy
Ne i Meponpusrue [Hara
1 becena «XnuMusa — mosb3a Ui Bpeay CEHTAOpb
2 BuxTopuna «2neMeHTapHO» neKadpb
3 Bukropuna «Boma B Hatiei Ku3HN dheBpanb
4 Urpa «Yto Hac okpyxaeT?» arpenb




