Sensercsa yacteio OOIT OO0 I'bOY HCO «CKK»

PaccmoTpeno Ha 3acegaHuu negarorudeckoro corera npotokoi Ne 5 ot 18.04.2018
VYrBepxkaeno npukazom aupekropa 'BOY HCO «CKK» ot 20.04.18 Ne77-a

HN3meHnenus:

YrBepxkaeno npukazoM aupexkropa 'bOY HCO «CKK» o131.08.18 Ne202

Yr1Bepxkaeno npukazom aupekropa 'bOY HCO «CKK» ot 31.08.20Nel166-a

Yr1Bepxaeno npukazoM aupekropa 'BOY HCO «CKK» ot 31.08.21 Ne206

Yr1Bepxaeno npukazoM aupekropa 'BOY HCO «CKK» ot 31.08.22 Nel179

N3menenus yreepxkaensl npukazom aupekropa 'bOY HCO «CKK» ot 29.08.2023 Ne 167-a

PABOYASA TIPOT'PAMMA

y4eOHOTO IIpeIMeTa « XHUMHMSD)

OCHOBHOI'O 00I1IeTO 00pa30BaHUS

8-9 Kimacchl

npeaMeTHoN o0nacTu « ECTECTBEHHOHAYYHbBIE TPEAMEThD)

Cpox 0CBOECHHS IPOTPaMMBbI: 2 ToAa



IMosicuuTeILHAS 3aIMCKA

B coxmepxanue y4eOHOro mpeaMeTa, IIaHUpPYEeMble pe3yIbTaThl 8-9 KIacCOB BHECEHBI KOPPEKTHPOBKH B
CBSI3U C MPUBEJCHUEM JaHHBIX pa3zenoB B cooTBercTBUe @OIT OOO0.

Pabouas nmporpamma pazpadotana B coorBerctBuu ¢ ®I'OC OO0 u OOIL.
®denepalibHbII TOCYIapCTBEHHBIN 00pa30BaTeNbHbII CTaHIAPT MpeAycMaTpUBaeT U3ydyeHHe Kypca Xu-

MUH B OCHOBHOM IIKOJIE KaK COCTAaBHOW YacCTH MPeIMETHOH 00sacTu «EcTecTBeHHOHAYYHBIE TPEIMETHD.
Kypc xumuu B 8—9 knaccax paccuntan Ha 2 yaca B Hejielnto B oobeMe 140 yueOHbIX YacoB.

B ocHOBY Kypca MmoJI0KeHbI CIEeIYIOUIHE HIICH:

L4 MaTepI/Iaanoe CAMHCTBO U B3aMMOCBI3b 00BEKTOB M SIBJIICHUH IIPpUPOABI;

e Benymas ponb TEOPETUYECKUX 3HAHUN i OOBSICHEHHS W TPOTHO3UPOBAHUS XMUMHUYECKUX

ﬂBHCHHﬁ, OLICHKH UX HpaKTHHCCKOﬁ 3HAYMUMOCTH,

e B3anMOCBS3b KaUeCTBEHHOH M KOJMYECTBEHHOW CTOPOH XMMHYECKUX OOBEKTOB MaTepHalb-

HOTO MHUDA;

e Pa3BuTHe XMMHUYECKOU HAayKH U NPOU3BOACTBO XUMHYCCKUX BCHICCTB W MATCPUAJIOB JIA

YIOBJICTBOPEHUS HACYIIHBIX MOTPEOHOCTEH YeoBeKa U OOIIEeCTBA, PEHICHUS III00AIBHBIX TTPOOJIeM

COBPEMEHHOCTH;

e ['cHeTHYECKas CBS3b MCXKY BCHICCTBAMMU.

OTU U pean3yoTcsl IyTeM JOCTHKEHUSI CIEAYIOIINX LeJleii:

dopMUpOBaHUE Y YYALIUXCS LIETOCTHON €CTECTBEHHO-HAyYHON KapTUHBI MUpA.

PasBurtue mozHaBaTeIbHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH, yda-
IIMXCSL B IpOLIECCe M3YyYCHMs] XMMHUYECKOHM Hayku M ee BKJIaJa B COBPEMEHHBIH Hay4yHO-
TEXHUYECKHUH Inporpecc; GOpMUPOBAHNE BAKHEUIIMX JOIMYECKUX Olepaluii MbllUIeHUs (aHa-
JM3, CUHTE3, 000011IeHne, KOHKPETU3alus U Ap.) B MpoLecce MO3HAHUSA CUCTEMBbl Ba)KHEHIINX
MOHSTHUM, 3aKOHOB M TEOPUU O COCTABE, CTPOCHUH, CBOMCTBAX U NPUMEHEHUU XUMUYECKUX Be-
IIECTB.

Bocnuranue yoex1eHHOCTH B TOM, YTO IPUMEHEHHE MOJYyYEHHBIX 3HaHUN U YMEHHUH 110 XUMHUH
ABJISIETCS OOBEKTUBHONW HEOOXOIMMOCTBIO AJisi 6e30macHOi paboThl ¢ BeleCTBaMU M MaTepua-
JamMH B OBITY M Ha ITPOU3BO/ICTBE.

[IpoexTHpoBaHue U peanu3anys BbITYCKHHMKAMHU OCHOBHOM HIKOJIBI JIMYHOM 00pa3oBaTeibHOI
TPacKTOPHHU.

OBnazieHne KIIOYEBBIMH KOMIIETCHIMSAMU: y4eOHO-T03HABATEIbHBIMU, HH()OPMAIIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMH.

PaGouas InporpamMma 1oCTpo€Ha Ha OCHOBC KOHICHTPHUYCCKOI'O IMoAXoAa. 910 AOCTUTACTCA IIYTCM BbI-

YIICHCHUA I[I/II[aKTH‘IGCKOfI C€ANHHUIbI — XUMHWYECKOI'O 3JICMECHTA - U I[ZU'ILHGfIHICM YCHIOXHCHUW U paciurupe-

HUU €€: 3/1eCh TaKOBBIMU BBICTYMAOT (POPMBI CYHIECTBOBaHMsS (CBOOOAHBIE aTOMBI, MPOCTHIE U CIOXKHBIE

BellecTBa). B nmporpamme yuuThIBaeTCs peaan3alus MesKNpeaIMeTHBIX CBsi3el ¢ KypcoM (usuku (7 Kiacc)

u O6uosnoruu (6-7 KIACChI), TJ€ TaeTCsI 3HAKOMCTBO CO CTPOCHHEM aToMa, XUMHUYECKON OpTraHHu3aluen KieT-

KM U IIpolieccaMy 0OMeHa BEIECTB.
OcHoBHOI1 ¢gopMoii oprann3zanum y4eOHOro nmpouecca siBJisieTcsa KJIacCHO-ypouHas cucrema. B kaue-

CTBC AOOIIOJTHUTCIIBHBIX (I)OpM opraHu3anuun O6pa30BaTeJ'ILHOFO nponecca UCIOJIb3YCTCA CUCTCMA KOHCYJIb-

TallMOHHOM MNOAACPIKKHU, HHAUBUAYAJIbHBIX SaHHTHﬁ, CaMOCTOATCIIbHaA pa60Ta yqamuxcs ¢ UCIOJIb30BaHU-

€M COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHH.

[IpeobGnanatomieit GpopMoit KOHTPOJIS BBHICTYNAIOT MUCHbMEHHBIN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa-

00ThI) ¥ YCTHBIN onpoc (codece0BaHNE), TECTUPOBAHUE.



IlnanupyemMblie pe3yabTaThbl Y4eOHOIO NpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIEro oO0pa3oBaHMs JIOCTUTAIOTCS B
X0JIe 00Y4YCHHSI XUMHUU B €TUHCTBE YI€OHOW M BOCIUTATEIHHOU ACSITEILHOCTH B COOTBETCTBUU C TPAIHITH-
OHHBIMH POCCHUMCKUMU COLUOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHITHIMU B 001I1e-
CTBE MpaBUJIAMHU U HOPMaMH MOBEJEHHUS U CIOCOOCTBYIOT IpOIECccCaM CaMOIO3HAHMsI, CAMOPA3BUTHUS U CO-
[UATH3AIIH 00YJIarOIIHXCSI.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH O0YYAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMON MO3H-
THUBHBIX LIEGHHOCTHBIX OPUEHTAIINI U pacIIuPEeHUE OIbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[EHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HaCIEIHUIO,
MOHMMAaHHMS 3HAYCHUSI XUMUYECKON HAYKH B KU3HU COBPEMEHHOT0 00IIECTBA, CIIOCOOHOCTH BIAJIETh JOCTO-
BEepHOU MH(pOpMAIMEl 0 MEePEeIOBBIX TOCTHKEHHUIX U OTKPBITUSIX MHUPOBOM U OTEUECTBEHHOM XUMHUU, 3aMH-
TEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOILECTBa;

2) rpasKIaHCKOr0 BOCTIMTAHUSI:

MIPEJICTABJICHHUSI O COIHMAJBHBIX HOPMAxX M TPaBHJIAX MEKIUYHOCTHBIX OTHOIICHHWHA B KOJUICKTHBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOW, YyueOHO-UCCIIeI0BATEIbCKOM, TBOPUECKON
U JPYTUX BUAAX JAESTENbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOU JESATEILHOCTH MPHU BHIOIHEHUH
y4eOHBIX, TIO3HABATEIBHBIX 33]1a4, BBHITIOJHEHUU XHUMHUYECKUX 3KCIIEPHUMEHTOB, CO3/IaHUN YUCOHBIX TPOCK-
TOB, CTPEMJICHHS K B3aHMOIIOHMMAHHUIO U B3aMMOIIOMOIIH B IIPOIIECcCe ATOM yueOHOM e TeTbHOCTH, TOTOB-
HOCTH OIICHMBATh CBOE MOBEACHHME U MOCTYIKU CBOMX TOBapHILEH C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE U XUMUYECKON PEeaKInu, COOTBETCTBYIOIIUE COBpE-
MEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABIISIFOIIME OCHOBY JUIsl IOHUMAaHUS CYIIIHOCTH HAYYHOW KapTHUHBI
MUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTH IPUPOJIbI, B3AUMOCBSI3AX YElIOBEKa C MpH-
POAHOM CPEAOI, O POJIM XUMHUU B MO3HAHUH 3THX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHBIC HA IMOJYYCHHE HOBBIX 3HAHWH M0 XUMHUHU, HEOOXOIUMEIC
Ui OOBSICHEHHsI HAOMIOJaEMBIX MPOLIECCOB U SIBICHUMN, MO3HABATEIHLHOW, MHPOPMAIIMOHHON U YUTATEIh-
CKO# KyNbTYpBI, B TOM YHCII€ HaBBIKOB CAMOCTOSATEIHHOU pabOThI ¢ Y4eOHBIMH TEKCTAMU, CIIPABOYHOMN JIU-
TepaTypoH, TOCTYITHBIMHA TEXHHYESCKUMHU CPEJICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

MHTEpEC K 00yYEHUIO U NMO3HAHUIO, JT0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K cCaM000pa3oBa-
HUIO, IPOEKTHON U MCCIIEI0BATENbCKON AeATeIbHOCTH, K OCO3HAHHOMY BBHIOOPY HAMpPABICHHOCTH U YPOBHS
oOyueHus B JallbHEHIIIEM;

4) popMHupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHME [IEHHOCTH XU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3/10pO-
BbIil 00pa3 >KM3HH, OCO3HAHUE TMOCIEACTBHI U HEMPUITHE BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aTKOTOJs,
HApKOTHUKOB, KypeHHs1), HEOOXOIMMOCTH COOMIOACHUS MPaBHII OE30MaCHOCTH MpPU OOpAIEHUH C XUMUYe-
CKHMMHU BEIIECTBAMH B OBITY M PealIbHOM JKU3HH;

5) Tpy/10BOr0 BOCIIMTAHUS

HMHTEpEC K MPAKTUYECKOMY H3YyUEHHI0 MPOodeccHii U TpyAa pa3lIudHOro poja, YBAXKEHHE K TPYAY U
pe3ynbTaTtaM TPYAOBOH AESITENbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHs MPEIMETHBIX 3HAHUHN 1O XU-
MUH, OCO3HAHHBIA BEIOOP MHIMBUYATLHOW TPACKTOPUH TIPOJIODKEHUS 00pa30BaHUs ¢ yUETOM JIUYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIEmHON mpodeccuo-
HATBHOW JESATENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBAThCS B Mpodeccuo-
HAJIBHOM Cpelie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

9KOJIOTMUYECKHU 1eeco00pa3HOe OTHOLIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE €€
CYLIECTBOBAHMSI, TOHUMaHUE IIEHHOCTH 3/I0pOBOr0 U Oe30macHoro odpasa >KW3HHM, OTBETCTBEHHOE OTHOIIIE-



HUE K cOOCTBEHHOMY (PU3MYECKOMY U IICUXUYECKOMY 310POBbIO, OCO3HAHHUE LICHHOCTH COOJIIO/IEHUS TTPaBUIT
0€301MacHOTo MOBEIEHUs TP padoTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYalUsIX, YTPOKAIOIINX 310POBBIO U JKU3-
HY JIIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJydyaeMble MPU MU3yYEeHUU XUMUU, JJIs PEIICHUS 3ajad, CBS3aH-
HBIX C OKpYXalollel MpupoJHON CpeloH, AJIs MOBBIIICHUS YPOBHS SKOJIOTHYECKONW KYJIbTYPhl, OCO3ZHAHMUS
rJ100aTBbHOrO XapakTepa 3KOJOTHYECKHX MpoOieM M MyTed UX pelleHHs MOCPEACTBOM METOJIOB XUMHH,
9KOJIOTUYECKOT'O MBIIIJICHUS, YMEHHS PYKOBOJICTBOBATHCS UM B IMO3HABATEIHHOM, KOMMYHUKATUBHOM U CO-
HHAIBHON IPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MetanpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUUMBIE JJI1 (POPMUPOBAHUS MUPOBO33PEHUS
oOIIeHAYYHbIE TIOHATHS (3aKOH, TEOPHSl, IPUHIIUII, TUIIOTE3a, PaKT, CUCTeMa, IPOIIECC, IKCTICPUMEHT U JIPY-
roe.), KOTOpbIe UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U MO3BOJISIOT HA OCHOBE 3Ha-
HUN U3 ATHX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHOW HAYYHOW KapTUHE MUpa, U YHHUBEP-
caJibHble yuyeOHbIe AelcTBUs (TO3HAaBaTelbHbIe, KOMMYHUKATUBHbBIC, PETYIATUBHbBIE), KOTOpPbIE O0ecredn-
BalOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHLHOMY TUIAHWPOBAHHUIO M OCYIIECTBICHUIO YU4eOHOU Jiesi-
TEIBbHOCTH.

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBblie joruyeckue aeiicTBus:

YMEHHS UCIIOJIH30BaTh MPUEMBI JJOTUYECKOTO MBIILICHUS MTPU OCBOCHUU 3HAHHM: PACKPBIBATh CMBICI
XUMUYECKUX TOHITHH (BBIACISATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C IPYTUMH IT10-
HSATHUSIMU), UCTIOIB30BATh MOHATHUS ISl OOBSICHEHHSI OTJENIBbHBIX (PAKTOB U SIBJICHH, BHIOMPATh OCHOBAHUS U
KpUTEPUU AJI KIACCH(PUKAIUU XUMUYECKUX BEIIECTB U XMMHUYECKUX pEaKlui, YyCTaHABIUBATh MPUUYUHHO-
CJICJICTBEHHBIC CBS3U MEXIY OOBEKTAMH U3y4YEHHUS, CTPOUTD JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIE-
JTyKTUBHBIE, TI0 aHAJIOTHH), ACJIaTh BHIBOJIBI U 3aKITIOUCHUS;

yMEHHE MPUMEHSTh B MpoIlecce MO3HAHUS MOHATUS (IIPEeIMETHbIe U METAaNpeIMETHbIE), CHMBOJINYE-
CKHe (3HAaKOBbIE) MOJIEIIU, UCIONIb3YyEMbIE B XUMHHU, IPEOOPA30BBIBATH MIUPOKO IPUMEHIEMbIE B XUMUHU MO-
JeIbHBIC TIPEICTABIICHUS] — XUMUUECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMHUYECKasi (popMysia U ypaBHCHHUE XU-
MUYECKON PEaKIUU — MPU PElICHUU Y4eOHO-TT03HABATEIbHBIX 3a/1a4, C YYETOM 3TUX MOJCIIBHBIX MPEICTaB-
JICHUH BBISBIATh U XapaKTEePH30BaTh CYIIECTBEHHbIE MPHU3HAKUA M3Y4aeMBbIX OOBEKTOB — XMMHUYECKHX Be-
IIECTB U XUMUYECKUX PEaKIUi, BBISBISITh O0IIKME 3aKOHOMEPHOCTH, IPUIUHHO-CIIEICTBEHHBIE CBA3U U TIPO-
TUBOPEYHS B U3YYaEMBIX MPOIIECCAX U SBJICHUSX.

Ba3oBble uccienoBareibcKkue AeiCTBUA:

YMEHUE MCMOJIb30BaTh MOCTABIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a TAaKXKE B Kaye-
CTBE OCHOBBI JJ1s1 (HOPMUPOBAHMSI TUTIOTE3BI TIO MTPOBEPKE MPABIILHOCTH BBHICKA3bIBAEMBIX CYXKICHMUIA;

MpuoOpeTEeHne OIbITA M0 TUIAHUPOBAHUIO, OPTAaHU3AIMHN U MPOBEICHUIO YUCHHUUYECKUX IKCIIEPUMEH-
TOB, YMEHHE HaOIIOAATh 3a XOJIOM IPOIlEcca, CAMOCTOSITEILHO MPOTHO3UPOBATh €r0 pe3ysbTaT, PopMyIu-
poBaTh 0000IIEHUS U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUYET O
pojieIaHHo paborTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAILIUIO PA3IUYHBIX BHJIOB U (HOpM
MIPEJICTABJICHHUSI, TTOJIy4aeMyI0 M3 Pa3HBbIX UCTOYHUKOB (HAYYHO-TIOMYJSpHAs TUTEpaTypa XUMUUYECKOTO CO-
JiepKaHUs, CIIPaBOYHbBIE TOCOOUS, pecypchl MIHTepHeTa), KPUTUYECKU OIIEHUBATh MPOTHUBOPEUMBYIO U HEJIO-
CTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSATHh Pa3IMYHbIE METOJBlI U 3aIPOCHl IPH TOUCKE W O0TOOpe MH(GOPMAIIUU U COOTBET-
CTBYIOIIUX JTaHHBIX, HEOOXOIMMBIX I BBIMOJHEHUS YYEOHBIX M MO3HABATENbHBIX 3a7au OMpPEIeIEHHOTO
THUIA, MPUOOPETEHHNE OMBITA B 00JIACTU MCIOJB30BaHUsI WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIBTYpOH aKTHBHOTO MCITOJIH30BAHUS PA3JTMYHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BHIOH-
paTh onTUMaIbHYIO (opMy TpencTaBiieHHs] HHOOPMAIIUK U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECII0XK-
HBIMHU CXeMaMH, TuarpaMmMamMu, ApyruMu popMaMu rpaduKu U IX KOMOWHAIIUSIMH;



YMEHHE UCMOJb30BaTh U aHAIN3UPOBATh B Ipoliecce Y4eOHOH M UCCIIEN0BATEIbCKON JESTEIbHOCTH
MHGOPMALIHIO O BIUSHUN NPOMBIIIUIEHHOCTH, CEJIbCKOI0 X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKpYXKaro-
LIEW PUPOJHOM CPEMBL.

KoMMyHuUKaTHBHbIE YHHBepcalbHble Y4eOHble qelicTBUA:

YMEHUS 33/1aBaTh BOIIPOCH! (B XOZ€ AMAiOra U (WIK) JUCKYCCHH) IO CYIIECTBY OOCYX/1aeMOW TEMBI,
(GbopMynMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHUS MPEJICTABIATh MOJYyYCHHbIE PE3yJIbTaThl MO3HABATEIBHON JESITEIBHOCTH B YCTHBIX U IMHUCH-
MEHHBIX TEKCTaX; JieNlaTh IMPE3CHTAIMI0 PEe3y/IbTaTOB BBIMOJHEHHUS XMMHUYECKOTO dKCIepuMeHTa (J1abopa-
TOPHOTO OIIBITA, JJAOOPATOPHOMN PabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOT'O IPOEKTA);

YMEHHUs y4eOHOro COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW IO3HABATEJILHOW M HCCIEI0Ba-
TEJbCKOHN JIEeATENFHOCTH MPH PEIICHHH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U CO-
IJIAaCOBaHUS MO3ULUH (00CYyXIeHHs, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPJHHALIUS COBMECTHBIX
NeWCTBUH, ONpeielIeHne KPUTEPUEB T10 OLIEHKE KaueCTBa BHIMIOJIHEHHON pabOThl U IpyTue).

PeryasiTuBHble yHHMBepcaJbHbIE yUeOHbIE 1eiiCTBUS:

YMEHHUE CaMOCTOSITEIILHO OINPENENATh LEeNu ACATEIbHOCTH, INIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIH-
poBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTH, BHIOMpATh Hanbonee 3pPeKTUBHBIC
CrOCcO0BI pelleHnsl y4eOHBIX M MTO3HABATENbHbIX 33a4, CAMOCTOSTEIbHO COCTABIATh WU KOPPEKTUPOBAThH
IPEUIOKEHHBIN aJrOpUTM ACUCTBUI NPU BBINOJHEHUHU 3a/laHUM C y4y€TOM IOJIyuyeHHs] HOBBIX 3HaHMH 00
M3y4aeMbIX 00BEKTaX — BEUIECTBAX M PEAKIUAX, OLICHUBATh COOTBETCTBHE MOJIYYCHHOTO pe3ysIbTara 3asiB-
JICHHOM LIeNIH, YMEHHE UCTIONB30BaTh M aHAIIM3UPOBATh KOHTEKCTHI, MPE/araeMble B YCIIOBUHU 3aaHUN.

I11. IIpeameTHbIe pe3y/bTAThI:
B cocraBe mpeaMeTHBIX pe3yJbTaToOB MO OCBOCHHIO O0S3aTEIBHOTO COACPIKAHUS, YCTAHOBICHHOTO

JTaHHOM (enepanbHONl pabouel MporpaMMoM, BBIIEISAIOT: OCBOCHHbIE OOYYarOIIMMUCS HAay4dHbIE 3HAHMS,
YMEHMS U CHOCOObI JeMCTBUi, ciennduueckue Ui NpeaMEeTHON 00JacTh «XUMUSA», BUABI ACSITEIbHOCTH
0 TIOJTYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAlY, TPeoOPa30BAHUIO U MPHUMEHEHHUIO B Pa3IMYHBIX y4eo-
HBIX ¥ HOBBIX CUTYyallUsIX.
K koHiy obydyenus B 8 kjiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:
® PpAaCKpbIBATh CMBICII OCHOBHBIX XUMHUYECKUX IIOHATHUH: aTOM, MOJIEKYJd, XUMUYECKUU HIJIEMEHT,
MIPOCTOE BEIIECTBO, CIOYKHOE BEIIECTBO, CMECh (OTHOPOAHASI U HEOJHOPOAHAS), BAJIGHTHOCTh, OT-
HOCUTENIbHAs aTOMHAs M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JI0J1s1 XMMUYECKOI0 JIEMEHTa B COEMHEHUH, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTA, OCHO-
BaHUE, COJb, JIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIICHUS, XMMUYECKasi peakins, Kiaccu(uka-
1S peaklnii: peakllMi COSAMHEHMS], PEaKIIMU Pa3JIoKEHUs, peakllii 3aMeIleHUs, peakliuu oome-
HAa, 9K30- ¥ HHAOTEPMUYECKUE PEAKIUH, TETJIOBONH 3(D(PEKT peakiuu, sipo aroma, dJIEKTPOHHBIH
CJIOM aToMa, aTOMHas OpOuTallb, pajuyc aToMa, XMMUYeCKas CBs3b, MOJIApHAsl U HEMOJIsIpHas KO-
BaJICHTHAas CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PAaCTBOpP, MaccoBasl J10Jis BeulecTBa (Ipo-
LIEHTHas! KOHIIEHTpaIlHsl) B pacTBOPE;
® JUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUN U IMPUMEHATH OTU IOHATUA NIPU
ONMCAaHUU BEUIECTB U UX MPEBPALCHUN;
® UCMOJb30BAaTh XUMHUYECKYIO CUMBOJIUKY JUISI COCTaBICHUS (POPMYJT BEIIECTB U YpaBHEHUN XUMHU-
YECKUX PEAKIIHIA;
® ONpeleNsTh BaJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb OKHCICHUS
3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX, MPUHAAJICKHOCTh BEIIECTB K OINpeAeIEHHOMY Kiaccy co-
eIMHEHHH 110 popMysaM, BUJ XUMHUECKON CBA3M (KOBAJIEHTHAs U MOHHAs1) B HEOPTaHMUYECKUX CO-
CAVHECHUSX;
e packpsiBaThk cMbIch [lepuonuyeckoro 3akoHa J[. M. Menneneesa: 1eMOHCTpUPOBATh IIOHUMAHUE
[IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX JJIEMEHTOB OT MX IOJIokeHus B llepuonuye-



CKOM CHCTEME, 3aKOHOB COXpPaHEHUs MacChl BEUIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO Y4€HHUs, 3aKOHa ABOTajpo;

OIMCBIBATh U XapakTepu3oBaTh TaOiauuHyro (Gopmy Ilepnonnyeckoil cucTeMbl XUMHUYECKUX JIe-
MEHTOB: pasziINyaTh MOHATUS «TJaBHas noarpymma (A-rpymma)» u «mobounas noarpynna (b-
TpyIa)», Majible U OOJIbIINE ePUO/IbI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS B TaliHIe
«Ilepuonnyeckas cuctema xumMuueckux ieMeHToB . 1. MenneneeBa» ¢ UMCIIOBBIMU XapaKTepH-
CTHKaMM CTPOCHHS aTOMOB XHUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l AApa, 00Iee YUCIIO 3JIEKTPO-
HOB U PacpeesIEHNE UX 10 3JIEKTPOHHBIM CIIO0SIM);

KJ1accu(UUUpPOBaTh XUMHUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XMMUYECKHE pEeaKIUU
(110 YuCITy U COCTaBy yYacTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUNIOBOMY 3P (DEeKTy);
XapaKTepu30BaTh (OIMMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB Pa3IMUYHBIX KJIACCOB, MOJI-
TBEP>KJasi ONMCAHUE NPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUI COOTBETCTBYIOLIMX XMUMUYECKUX pe-
aKInii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX Ka4ECTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKaHUsI XMMUYECKUX MPEBPAICHUI B pa3IMYHbIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO JOIIO XH-
MHYECKOr0 3JIeMEHTa N0 (GopMylie COCIUHEHUs, MaCCOBYIO JIOJIIO BEILIECTBA B PAacCTBOpPE, IIPOBO-
JUTh PACUYETHI [0 YPAaBHEHUIO XUMHUYECKON PEeaKLny;

IPUMEHSATh OCHOBHBIE ONEpAallMU MbICIUTEIbHON JEATeIbHOCTH — aHAJIM3 M CHUHTE3, CPaBHEHUE,
00o00111eHre, cCTeMaTU3allnIo, KJIACCU(PUKAIINIO, BBIIBJICHNUE IPUUMHHO--CIEICTBEHHbBIX CBSI3eH —
JUISL U3y4EHUs] CBOMCTB BEILIECTB M XUMUYECKUX pEaKlui, €CTECTBEHHO-HAYYHbIE METO/IbI MT03HAa-
HUS — HaOIIOIeHNEe, U3MEpEHHE, MOJICTUPOBAHHE, IKCIIEPUMEHT (peabHbI 1 MBICTICHHBIH );
CIIeZIOBATh IMPaBHJIAM IIOJIb30BAaHUSI XUMHUECKOW MOCYNIOW W JIaDOpaTOPHBIM O0OPYIOBaHUEM, a
TaKXKe MpaBWiIaM OOpPAIICHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHUSMH IO BBIITOJHEHHIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (BOIO-
poJia ¥ KMCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB € ONpeAEIEHHON MaccoBOM 10Jiell pacTBOPEHHO-
IO BEILIECTBA, [NIAHUPOBAThH U MIPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBO-
POB IIEIOYEH W KUCIOT C MOMOIIBIO MHAWKATOPOB (JTakMyc, (GpeHonpTanient, MEeTHIOPAaHX U JpPY-
THE).

K koH1y oOydyenus B 9 kjiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:

pAacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKUX ITOHATHM: XMUMHUYECKHM JJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD, MIEKTPOOTPHULIATEIIb-
HOCTb, CTENICHb OKUCIICHHS, XUMUYECKas peaKklvs, XUMUUYECKas CBA3b, TEIUIOBOM 2PPEKT peakiium,
MOJIb, MOJIAPHBIA 00BEM, PACTBOP, IMEKTPOIUTHI, HEAIEKTPOIUTHI, FICKTPOIUTHYECKAS AUCCOIHA-
111, peakluu HOHHOTOo 0OMEHa, KaTajanu3aTop, XUMHUYECKOe paBHOBECHE, 0OpaTUMbIE U HEOOpaTH-
MBIE PEAKIINH, OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKHC-
JIEHUE W BOCCTAaHOBIIEHUE, aAJUIOTPOMUs, aM(pOTEPHOCTh, XMMUYECKas CBSA3h (KOBaJIEHTHAs!, HIOHHA,
MeTaJTN4ecKasi), KpUCTaJUInYecKasi pemérka, KOppo3usl METAJIOB, CIUIABbl, CKOPOCTh XMMHYeE-
CKOW peakuuu, npenesbHo nonyctumas konnentpanus [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IMOHIATHUH U MPUMEHATH 3TU MOHATHUS MPU
ONMCAaHHNM BEUIECTB U UX MPEBPAIICHU;

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOIIMKY JJIsI COCTaBIEeHUsI ()OPMYI BEUIECTB M YPaBHEHHH XUMHU-
YECKHUX PEaKLHi;

ONPEACIISITH BAJICHTHOCTh U CTENIEHD OKUCIIEHUS XUMUUYECKUX 3JIEMEHTOB B COCAUHEHUSX pa3jIvy-
HOTO COCTaBa, MIPUHAJJIEKHOCTh BEIIECTB K OMpeneIEHHOMY Kiaccy COeIuHEHUI mo (Gopmynawm,
BUJI XMMHUYECKOH CBSI3U (KOBaJIEHTHAsl, MOHHAS, METAITTNYECKAs ) B HEOPraHUYECKUX COEeIMHEHUSX,
3apsi] MOHA M0 XUMUYECKOW GopMmyrie, XapakTep Cpelibl B BOJAHBIX PACTBOpPAX HEOPTaHUUYECKHUX CO-
€IUHECHUH, TUIl KPUCTAIUINYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;



e packpsiBathk cmblch [lepuoguyeckoro 3akona [I. 1. MengeneeBa u 1€eMOHCTPUPOBATH €TI0 ITOHU-
MaHue: OMMCHIBATh M XapaKTepu3oBaTh TaOnuuHyto ¢Gopmy Ilepuonnyeckoil cucteMbl XUMHYe-
CKHX DJIEMEHTOB: pa3iuyaTh NOHATUS «TJIaBHAs MoArpymnmna (A-rpymmna)» u «moboyHasi HoArpymnmna
(b-rpynma)», mansie u OonbIIMe TEPHOABI, COOTHOCHTb 0003HAYEeHHUs, KOTOPBIE UMEIOTCS B TIEpH-
OJIMYECKOM TabJIUIIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XUMHUYECKUX 3JI€MEHTOB
(cocTaB u 3apdan sapa, obllee YUCIOo IEKTPOHOB U paclpeielieHue UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIIE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B mpeje-
J1aX MajbIX MEPUOJIOB U INIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

e iaccu(UUUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHMUECKHUE BEIIEeCTBA, XUMUYECKUE PEaKIUU
(110 YKCITy ¥ COCTaBY yYacCTBYIOUIMX B PEAKIIMU BEUIECTB, MO TEIUIOBOMY 3(PQEKTy, 10 U3MEHEHHIO
CTENEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

® XapakTepu3oBaThb (ONMHUCHIBATh) OOIIME M CHenu(PUYECKHEe XUMHUYECKHE CBOICTBAa MPOCTHIX H
CJIOKHBIX BEILECTB, MOATBEPXKAAs ONMCAHHE IIPUMEpPAMHU MOJEKYJISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

® COCTaBJIATH YPAaBHEHHUS 3JIEKTPOIMTUYECKON NMCCOLMALMY KHUCIOT, HIEJIOUEl U COJIeH, MOIHbIE U
COKpalIéHHbIE YpaBHEHHs peakiuil MOHHOrO OOMEHa, YpaBHEHHUS DPEaKIIHMi, MOATBEPKIAIOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH Pa3JIMYHBIX KJIACCOB;

® PpAaCKpbIBATH CYUIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMUNA MOCPEICTBOM COCTaBICHUS
AJEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTU MPOTEKAHUS
XUMHUUYECKUX MPEBPAILIECHUIN B PA3INYHBIX YCIOBHUSAX;

® BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MAaCCOBYIO JOJIIO XH-
MUYECKOT0 3JIeMEHTa 10 (opMyJie COEIMHEHUS, MAaCCOBYIO JIOJII0 BELIECTBA B PacTBOpE, MPOBO-
JUTh pacy€Thl 10 YPAaBHEHUIO XUMHUYECKOI peakluu;

e coOmoIaTh MpaBWiIa TMOJIB30BAHHUS XUMHYECKOW MOCYIOH M JabopaTopHBIM 000pYyIOBaHUEM, a
TaKKe MpaBuiia OOpaIIeHHsl C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMH O BBIIIOJIHEHUIO JIa-
OOpaTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHa-
Ka U yTJIEKUCIIOTO rasa);

® IIPOBOJUTH PEAKLUU, MOATBEPKAAIOIIME KAaUECTBEHHBIN COCTAB Pa3jIM4YHBIX BEIIECTB: PACIO3HA-
BaTh ONBITHBIM IIyTEM XJIOPH-, OpoMUA-, HOAU-, KapOoHaT-, pocdar-, cunukar-, cyapdar-, TU-
POKCH/I-MOHBI, KATUOHBI aMMOHHUS U HOHBI M3YYEHHBIX METAJUIOB, IPHUCYTCTBYIOIIHE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

® [IPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBLHOW AEATEIbHOCTH — aHAJIW3 U CHHTE3, CPABHEHHUE,
0000111eHHe, CUCTEeMATU3alUI0, BBIBICHHE MPUYMHHO-CIEICTBEHHBIX CBA3EH — I W3ydeHHs
CBOWCTB BELIECTB M XMMUYECKUX PEAKIIMHA, €CTECTBEHHO-HAyYHbIE METObI O3HAHMS — HaOr0/1e-
HUE, U3MEPEHNE, MOJEIIUPOBAHHE, IKCIIEPUMEHT (peabHbIN U MBICICHHBIN).

Conep:xanue y4eOHOro nmpeaMmera.
8 kuacc (72 yaca)
Pa3znen 1. HauajibHble NOHATHA W 3aKOHBI XUMHH. (20 4YacoB)

Tena u Bemecta. CBoiicTBa BemecTB. JTaloHHbIE (pU3MUECKUe CBOMCTBA BellecTB. Marepuana U ma-
TepuanoBeieHue. Ponb XMMHUK B %KU3HM COBpeMEHHOro obmecTBa. OTHOIIEHHE 00IIECTBa K XUMHH.: XEMO-
bunus u xemohoous.

Meroas! u3yuenust xumun. Habmoaerne. JkcnepuMmenT. MoenupoBanre. Mojienn MaTepruaibHbIe U
3HAKOBBIE WJI CUMBOJIbHBIE.

l"a3bl. XKuakoctu. TBepabie BemecTBa. B3anMHubie mepexoabl MEXAy arperaTHbIMU COCTOSTHUSIMU BEIlle-
CTBa: BO3rOHKa (cyOnMMarnus) u aecyOonuMarnus, KOHAeHCalus U UCTIapeHue, KpUCTAJUIN3aLUs U TUIaBJICHHE.

dusnyeckue apieHusA. Unuctele BemecTBa U cMecu. I'oMoreHHsle U reteporeHnsle cMecu. CmecH raszo-
o0pasHeble, xujakue, TBepable. CrocoObl pa3feneHusl CMeceil: meperoHka Wiu AUCTIILIIINS, OTCTauBaHHUE,



(bunpTpOoBaHUE, KPUCTAILIN3AIMS, BeIMapuBaHue. Xpomartorpadus. [I[pumMeHenne 3Tux crnoco0oB B abopa-
TOPHOM MpaKTHKe, HAa IPOU3BOJCTBE U B OBITY.

XHUMUYECKHUE AJIEMEHTBI. ATOM U MOJIEKYJbI. [TpoCcThie U Cl10KHBIE BellleCTBA. AJTIOTPONUS HA IPUMEPE
kuciaoposia. OCHOBHBIE NOJIOKEHHSI aTOMHO-MOJIEKYJISIpHOTO yueHus. MoHsl. BemecTtBa MoseKyasipHOrO U
HEMOJIEKYJISIPHOTO CTPOEHHUS.

3HaKkH (CUMBOJIB) XUMUYECKUX 371eMeHTOB. H(popManus, KOTOPYIO HECYT 3HAKU XUMUYECKHUX 3JIEMEH-
TOB. DTUMOJIOTHSI HA3BAHUN HEKOTOPBIX XUMUUeckux 3eMeHToB. [ICXD J[.M. MenzaeneeBa: KopoTKoNnepu-
OJIHBIM U JUIMHHONEPUOAHBIN BapuaHThl. [lepuonsl u rpynnsl. [aBHas u nobounas noarpynmnsl. OTHOCH-
TeJIbHAas aTOMHAas Macca.

Xumunyeckue ¢popmyibl. Manekcs! n koagdumentsl. OTHOCUTENbHAS MOJEKYIsipHast Macca. MaccoBast
JI0JIS1 XUMUYECKOTO 3JIEMEHTa B coeluHeHuu. MHopmalus, KOTOpyro HECYT XUMUYECKUE (POPMYIIBI.

Banentrocts. CTpyKTypHBIE POPMYIbl. XUMHUECKHUE dJIEMEHTHI C TIOCTOSIHHON U TIEPEMEHHOM BaJICHT-
HOCTBIO. BbiBO (hopMysbl coenuHeHHs M0 BaJeHTHOCTH. OmpeesieHne BaJeHTHOCTH XUMHUYECKOTO 3Jie-
MeHTa 1o (opmyse BemecTBa. CocTaBieHne HA3BaHUHM COSAMHEHHH, COCTOSIINX U3 IBYX XUMHUYECKHX 3JIe-
MEHTOB, 10 BAJICHTHOCTU. 3aKOH IIOCTOSTHCTBA COCTaBa BEILIECTB.

XuMuueckue peaknu. PeareHTsl U NpoAyKThl peakiuu. [Ipu3Haky XuMUYECKUX peaklMid. Y CIOBUS UX
MIPOTEKAHU U MpeKpanieHus. Peakuyu roperus. DK30TepMUUECKUE U S3HTOTEPMUUECKUE PEAKIUU.

3aKOH COXpPaHEHHUs MacChl BEIIECTB. XUMUYECKUE ypaBHEHUA. COCTaBICHHE XUMUYECKUX YpPaBHEHUM.
HNudopmarnius, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanus XUMUYECKAX PEaKkIuil Mo COCTaBy W YHCIY PEareHTOB M MPOIYKTOB. THITBI XUMHYE-
CKUX peakuuid. Peakiuu coequHeHus, pa3ioxeHus, oOMeHa, 3amenienus. KaranuzaTopsl u karaaus.

JdemoHcTpanmu.

e KouieKiuu MaTepualioB U U3JI€JIUN U3 HUX.

e Mopaenu, ucnonb3yeMble Ha ypokax (pU3uku, OMOJIOTHH U reorpaduu.

e OObeMHBIE U NIAPOCTEPKHEBBIE MOJICTH HEKOTOPHIX XUMUYECKHUX BEIIECTB.

e Mojenu KpUCTAJUIMYECKUX PEIIETOK.

e CoOupanue nmpubopa AJis MOTy4EHUs Ta30B U MIPOBEPKA €ro Ha FePMETUYHOCTb.

e Bosronka cyxoro jbjaa, oja win HadTaIuHa.

e ArperaTHbl€ COCTOSTHUS BOJIBI.

e Pasznenenue 1ByX HECMENIMBAIOIIMXCS XKUIKOCTEHN C MOMOLIBIO JEIUTEIBHON BOPOHKH.
e VYcraHoBKa JUIsl QUIBTPOBAHUS U €ro paboTa.

e VYcraHOBKA /IS BBIIAPUBAHUS U €0 padboTa.

e Paznenenue Kpacsiero BeniecTsa gomactepa ¢ IoMOLIbI0 OyMaXXHOH XpoMaTorpaguH.
e Mozenu aJuIOTPONHBIX MOAU(UKALIUI YIIIepoia U Cephl.

o Tloprpers M.5. Bepuemnyca u JI.1. Menzeneesa.

e Kopotkoneproauslii u anmuHHONEpHoaHbINA BapranTsl [ICXD J1.M1. Menaeneesa.

e KoHcTpynpoBaHue mapoCcTepKHEBBIX MOAEIEH.

e Amnnapar Kunna.

e PasnmoxeHune OMxpomara aMMOHUS.

e B3anmonencTBHe COIIHON KUCIOTHI C IIUHKOM.

e [lomyuyenue runpokcuna Meau (2) U €ro pasioKeHUE IPU HarPEBAHUU.

JlaGopaTopHbIe ONBITHI.
1. OsHakomiIeHHE C KOJUIEKIIUEH TaOOpaTOPHON TOCY/IBI.
2. IIposepka mpubopa I MOTyYSHHS Ta30B HAa TEPMETHYHOCTb.
3. [IpuroroBiieHue reTepoOreHHON CMECH MTOPOIIKOB CEPhI U KeJie3a U UX pa3/ieieHue.
4. B3sauMmopeiicTBHE pacTBOPOB XJIOPHUIA HATPUS U HUTpaTa cepedpa.



5. Tomydenue rumpokcuaa Meau (2) U ero B3auMOJECHCTBUE ¢ CEPHOM KUCTOTOM.

1S

B3anmoaeiicTBre pacTBopa Colibl ¢ KUCIOTOM.

7. TlpoBepka 3aKOHa COXpaHEHUSI MACChl BEIIECTB Ha MPUMeEpPE B3aUMOJICHCTBUS LIEIOYH U KHUCIIO-
THI.

8. Pa3znoxenwue nepokcuaa BOJAOPOIA ¢ TOMOIIBIO0 OKCHIA MapraHia (4).

9. 3amemieHue Kele30M MU B MEIHOM KyIopoce.

IMpakTnyeckune padoThl.
1. 3HaKoOMCTBO C J1abopaTopHbIM 00OpyAoBaHUeM. [IpaBuiia TEXHUKU OE30MACHOCTH MPH paboTe B Ka-
ouneTe xumun. Hekotopeie BuabI padoT.
2. AHanu3 MouBbl.

Pa3nen 2. BaxHeiilue mpeacTaBUTe/ I HeOpraHuyeckux BelecTB. KomyecTBeHHbIE OTHOIIIE-
Hus B xumuu. (18 yacon)

CocraB Bo3nyxa. IlonsTie 06 00BEMHOI 10J€ KOMIIOHEHTa MPUPOJHON ra30BOM cMecH — BO3ayXa.
Pacuer o6beMa KOMIIOHEHTA ra30BOM CMECH 110 €ero 00BEMHOM J10J1€ U HA000POT.

Kucnopoa. Ozon. Ilonyuenune kucinopona. Cobupanue U pacrio3HaBaHME KHCIOPOAa. XUMHUYECKUE
CBOMCTBA KHMCJIOPOJA: B3aMMOJEICTBUE ¢ METAJZIaMH, HEMETAJIJIAMH U CIOXHBIMU BenlecTBamu. [Tpumene-
HHUE Kuciopoaa. KpyroBopor kuciopoja B Ipupoze.

Oxcunpl. OOpa3oBanue Ha3BaHWH OkcuIOB 1O ux (popmynam. CocraBienue (HopMyn OKCHIOB IO
Ha3BaHMsIM. [IpencraBuTeny oKCUI0B: BOJA, YTICKUCIbIN T'a3, HEraleHas U3BECTb.

Bogopon B npupoje. dusnueckue 1 XUMUYECKUE CBOWCTBA BOAOPO/A, €r0 MOJIyY€HUE U IPUMEHEHHE.

Kucnotsl, ux coctaB u kinaccudukanus. Marnoutopsl. Tabnuma pacrBopumoctu. CosisiHast U cepHas
KHCJIOTBI, UX CBOWCTBA U IIPUMEHEHHUE.

Conu, ux coctaB u Ha3zBaHus. PactBopuMocTs coiiell B Boze. IIpencraBurenu conei: Xaopuz HaTpus,
kapOoHaT HaTpusl, pocdar KaabIus.

ITocrosinnas ABoranpo. KonudectBo BeniectBa. Monb. MonsipHas macca. KpaTHele equHUIBI U3Me-
pEHHST KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb M KUJIOMOJIb, MUJUIUMOJISIDHAS W KWJIOMOJISIpPHAs MacChl Be-
LIECTB.

Pacuersl ¢ Mcronb30BaHMEM MOHATUN «KOJMYECTBO BEILECTBA», «MOJIIPHAs Maccay, «IOCTOSHHAas
ABorazipo».

3akoH ABorazipo. MossipHblil 00beM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS MIIOTHOCTh OJHOTO ra3a
10 IPYTOMY.

. KpaTHble eauHUIBI H3MEPEHUsT KOJIMYECTBA BELIECTBA —MUIIJIMMOJISIPHBINA U KMIIOMOJISIPHBIN 00bEeMBI
ra3os.

Pacuersl ¢ uCHOIB30BaHNEM NOHIATUN «KOJMYECTBO BEILIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIA 00b-
€M razoB», «4UCciI0 ABOTaipo».

I'unpocepa. KpyroBopot Boasl B npupoje. Pusnueckne U XUMHYECKHE CBOMCTBA BOJbI: B3aUMOJIEH-
CTBHUE C OKCUIAMH.

OcHoBaHusl, UX cocTaB. PacTBOpuMOCTh OCHOBaHUH B Boze. VI3MEHEHNE OKpacKu MHIMKATOPOB B IIIE-
nouyHoM cpene. IIpencraBurenu menoueii: TMAPOKCHU Bl HATPHSL, KaJIUs U KaJIbLIMSL.

PactBopurens u pactBopeHHoe BelecTBo. PactBopsl. PactBopenue. ['maparsl. MaccoBas monst pac-
TBOPEHHOI'O BEILECTBA. PacyeTsl, CBA3aHHBIE C HUCIIOJIB30BAHUEM IOHATUSA»MACCOBAs J10JI1 PACTBOPEHHOIO
BEILIECTBAY.

JdemoHcTpanmu.
e [lomydeHue KUCIOPOAA PA3IOKEHUEM NIEPMAHTaHATA KaJIUsI U TIEPOKCHJIa BOAOPOA.



e CoOupaHue METOJIOM BBITECHEHHS BO3/1yXa U BOJBI.

e PacnosnaBaHue Kuciaopoja.

e [‘opeHue maruws, xemnesa, yris cepsl U pochopa B KUCIOPOJIE.
e Kosekuus OKCUI0B.

e [lomyuenue, coOupanue, pacro3HaBaHUE BOIOPO/IA.

e Topenue Bogoposa.

e BsaumopneiicTBre BOJAOPOAA C OKCUIOM MEJIH.

e Koutekiusi MUHEpaJIbHBIX KUCTIOT.

e [IpaBuio pa3baBieHus: CEpHOI KUCIOTHI.

e Kounekius comnen.

e Talsnua pacTBOPUMOCTH OCHOBAHM, KMCIIOT U COJIEH B BOJE.
e HekoTopble MeTaIIbl, HEMETAJLJIBI U COSAMHEHUS KOJIMYECTBOM BeIllecTBa B 1 MOJIb.
e KoJsekiusa oCHOBaHUH.

JlaGopaTopHbIe ONBITHI.
10. ITomyTHEHHME U3BECTKOBOW BOJBI IPH MPOMYCKAaHUH YTIEKUCIOTO Ta3a.
11. TlomydeHue BogOpoJa B3aUMOIEHCTBUEM IIUHKA U COJISIHON KHUCIIOTHI.
12. Pacmo3HaBaHHWe KHCIOT HHIUKATOPAMHU.
13. M3MeHeHMEe OKpAaCKU MHIMKATOPOB B ILEIOYHOM cpefe.
14. O3nakomiieHHE C IpernaparaMH JOMAIllHeH WM HIKOJIbHOM alTeuyKU — pacTBOPAaMH MEPOKCUAA BO-
J10poJia, CIUPTOBOM HACTOMKH HO/A U HAIIATBIPHOTO CIIUPTA.

IIpakTnyeckune padoTsl.

3. Tomyuenne, cobupanue u pacro3HaBaHUE KHCIOPOAA.

4. Tlomydenue, coOupaHue U paclo3HaBaHUE BOAOPOJIA.

5. IlpuroroBieHue pacTBOPOB COJIEH C UX 3aJJaHHOM MaccOBOH J10JIEH.
Pa3nes 3. OcHOBHBIE KJIaCChI HEOPraHMYeCKHX coequHeHni. (10 yacoB)

O06o0061enre cBefieHuit 00 OKCHIax, UX KiacCu(pUKalliu, Ha3BaHUAX U cBolicTBax. CrocoObI MOTydeHus
OKCHUJIOB.

OcHoBaHus, UX Kiaccu(UKalus, Ha3BaHUs M CBOWCTBA. B3ammoeicTBiE ¢ KUCIOTaMU, KUCIOTHBIMU
OKCHJIaMHU U cojisiMu. Pa3noxeHne HepacTBOPUMBIX OCHOBaHHM. CriocOOBI MOJTy4eHHs OCHOBAHUH.

Kucnotsl, ux xnaccudukanus u HazBanus. OOmMe XMMUYECKHE CBOMCTBA KHUCIOT. B3zaumoneiicTBue
KHUCJIOT C METAJJITaMHU. DJIEKTPOXUMHYECKUHN s/l HANIPSKEHUN MeTaiuioB. B3anmoelicTBie KUCIOT C OKCH-
JaMU METaJuIoB. B3auMOJENCTBHE KHUCIIOT C OCHOBAHMSMHM — pEaKLUs HEeUTpaln3auuu. B3aumonencrBue
KHUCIIOT ¢ consiMu. [lonmydeHne 6ECKUCIOPOTHBIX M KUCIOPOACOACPKAIIUX KUCIOT.

Conu, ux knaccudukaius u cBorcTsa. BzaumoseiicTBue coneit ¢ MeTamiaMu, 0COOEHHOCTH ITHX peak-
nuii. BzaumonencTsue coeu ¢ CosMu.

['enernueckue psapl MeTaia U HeMeTaiuia. ['eHeTnueckas CBS3b MEXIY KIacCaMu HEOPTaHUYECKHUX
BEILIECTB.

JlabGopaTopHble ONBITHI.
15. B3auMoeiicTBie OKCHAa KAIbIIHUA C BOIOH.
16. [ToMmyTHEHUE U3BECTKOBOW BOJIBI.
17. Peakmus HEUTpalU3alluy.
18. IMomyuenue ruapokcuaa Mmeau (2) U ero B3auMoJIeHCTBUE C KUCIOTOM.
19. Paznoxenue ruapokcuaa Mmeau (2) mpu HarpeBaHUU.



20. B3zaumoeiicTBre KUCIOT C METAILIIAMU.

21. B3aumoeiicTBrE KHUCIOT C COJISIMU.

22. O3HaKOMIJIEHHUE C KOJUIEKIIMEHN COJIEN.

23. BzaumosetictBue cynbharta Menu (2) ¢ Kene30M.

24. B3auMoAeHCTBHUE COJIEH C COJIIMHU.

25. 'enernueckas CBsI3b Ha IPUMEPE COCTMHEHUN MEH.

IMpakTnyeckune padoThl.
6. Pemienue sxcreprMeHTaIbHBIX 3a/1a4.

Pasznea 4. Illepuoanyecknii 3axoH u Ilepuoanyeckas cucrema xumuueckux 3jeMenToB (113 u IICXD)
.. MeHnnesieeBa u cTpoeHue aTomMa. (8 yacos)

EcrecTBeHHbBIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB: IIEJIIOYHBIE U IIEJIOYHO3EMEIBHBIE METAJIIbI, Iajo-
T'CHBI, HHEPTHBIC Ta3bl. AMPOTEpHOCTh. AMGMOTEPHBIE OKCUIBI U TUAPOKCUBI. KOMIUIEKCHBIE COIH.

Otkpsitue .M. MenaeneesbiM 113 u cozganue um [ICXD.

AToMBI Kak opMa CYIIECTBOBAHHS XUMUUYECKUX 3TIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB.
JlokazaTenbcTBa CIOKHOCTH cTpoeHust aroMoB. OnbiThl Pesepdopaa. Ilnanerapuas Moaens CTPOSHHsSI aTo-
MOB.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHAas Macca. B3auMOCBsI3b MOHATHIA
«IPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Macca.

MukpoMup. DIEKTPOHBI. CTPOSHUE FIEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKHUX JIEMEHTOB

NoNe 1-20. [TonsiTue 0 3aBEpIICHHOM JIEKTPOHHOM YPOBHE.

N3ortombl. dusnueckuii cMbIci cMMBOJIMKH [lepuonmdeckoii cuctembl. CoBpeMeHHast (GOpMyITHPOBKa
I13. I3MeHeHus: CBOWCTB 3JIEMEHTOB B MEPUOJIaX U Irpymmnax, Kak (YHKIUS CTPOCHUS 3JIEKTPOHHBIX 000II0-
YEeK aTOMOB.

XapakTepucTUKa 3J€MEHTa-MeTalllla U 3JIEMEHTa-HeMeTallIa 1o ux nojoxenuto B [ICXD JI.U. Menne-
JIeeBa.

JdemoHcTpanmu.
e Paznuunsie popmsl Tabmur T1C.
e Mopnenuposanue noctpoenus I1C JI,11. Menneneesa.
e Mojenu aTOMOB XUMHUYECKHUX JIEMEHTOB.

e Moaenu aTOMOB 3JIEMEHTOB 1-3 NIEpruoaoB.

JlaGopaTopHbIe ONBITHI.
26. [Tomyuenne aMmpOTEPHOTO THIPOKCHIA U HCCIETOBAHNE €TO CBOMCTB.

Paznen 5. Xumnueckas cBsizb. OKUCIUTEIHHO-BOCCTAHOBHUTE/IbHBIE peaknuu. (12 yacoB)

Honnas xumuueckas cBs3b. MloHbl, 00pa3oBaHHbIE aTOMaMM METaIOB U HeMeTayuioB. Cxembl 00pa3o-
BaHUs MOHHOM CBSI3U JUIsl OMHApHBIX coequHeHWH. VoHHbIEe KpuCTalIIMueckue pelmeTkd U (Qundeckue
CBOICTBA BEIECTB C 3TUM THUIIOM pemieTku. [lonsTre o hopMyapHON eTMHUIIE BEIISCTRA.

KoBanentHas xumuueckas CBs3b. DJIEKTPOHHbIE U CTPYKTypHbIE Gopmyibl. KoBaneHTHas HenosspHas
cBs3b. CxeMbl 00pa30BaHMs KOBAJICHTHOM CBSI3U Ul OMHAPHBIX COeAMHEHUH. MoeKynspHble 1 aTOMHBIE
KPHUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THIIOM PELIETOK.



DIEeKTpOOTPULATENBHOCTh. Pl anekTpooTprunarensHOCTH. KoBasleHTHAs NOJIIpHas XUMHYECKas CBS3b.
CxeMbl 00pa30BaHMsI KOBAJICHTHOM TMOJISIPHOW CBSI3W Ui OMHAPHBIX COCAMHEHUH. MOJEKYISIpHBIE U aTOM-
HbIE KPUCTAJUINYECKHUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.

Mertannnueckast XMMUYECKas CBSA3b U METAJUIMUECKasl KpUcTajuindeckas pemerka. CBONCTBA BELIECTB C
9TUM THUIIOM peleToK. Enunas npupoaa XUMHYECKUX CBSI3EH.

Crenenp okucineHusi. CpaBHEHUE CTENEHEH OKMCIEHUS M BajleHTHOCTH. [IpaBmiia pacdera creneHu
OKHCIICHHS 110 (hOpMyIaM XUMHUYECKUX COCAMHEHHM.

OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OrnpeneseHne CTeneHe OKUCIESHUs sl SJIEMEHTOB, 00-
pa3yroIMX BELIECTBA Pa3HbIX KiIaccoB. Peakinu MOHHOrO oOMEHa M OKHCIIHUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu. CoCTaBlIeHUE YPABHEHUNW OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMH METOJIOM 3JIEKTPOHHOI'O
OanaHca.

JdemoHcTpanmu.
e BuneodparmeHntsl u ciaiiabl «MlOHHAasE XUMHUYECKasl CBS3bY.
e KomieKus BEemeCcTB ¢ HOHHOM CBS3bIO.
e Mopenu HOHHBIX KPUCTATUIMYECKUX PEIIECTOK.
e BuneodparmMeHTsl U cinaiiipl «KoBaJeHTHAS XUMHYECKas CBS3bY.
e KouieKius BeIecTB MOJEKYISIPHOIO U aTOMHOI'O CTPOECHUS. MoJien MOJIEKYJISIPHBIX U aTOM-
HbIX KPUCTAUTNYECKUX PEIIECTOK.
e Crnaiinel «MeTanandecKkass XUMHUUECKas CBI3bY.
o Komreknus «MeTaniabl U CIIaBBD)
e BsaumojneicTBHE [IUHKA C CEPHOM M COJITHOM KUCJIOTOM, XJIOPUIOM MEJIU.

9 kJacc
(66 yacoB, 2 yaca B HeJ1eJII0)
IloBTOpEeHue U 00001IeHNE CBeIeHUIT 110 Kypcy 8 kiacca

bunapnsie coenqunenus. OKCHIbI coneodpasyrolue u Heconeobpasyromire. [ MIpoKcuabl: OCHOBa-
HUs, aMmpoTepHbIe, KUCIOThL. CpenHue, KUcible, OCHOBHBIE COJH.

O06o011eHne cBeeHH 0 XUMUYeCKuX peakiusax. Kinaccupukanus XuMHUeCKUX peakiuii 1o pasz-
JUYHBIM OCHOBAHUSM: COCTaBY U YHCIY pEarupyroIIuX U 00pa3yIoInxcs BEeIIECTB, TEIII0BOMY dhdexTy,
HaIpaBJIEHUI0, U3MEHEHUIO CTETIEHEW OKHUCIICHUS SJIEMEHTOB, 00Pa3yIOIIUX pearupyroIre BenecTna, gase,
WCIIOJIH30BaHUIO KaTaIn3aTopa.

[TonsiTHe 0 CKOPOCTH XUMHUECKOU peakii. DakTopkl, BIUSIONNE HA CKOPOCTh XUMUYECKUX PEaK-
[IUIA: IPUPOJIa PEarupyroIuX BEMIECTB, MX KOHIIEHTpAIUs, TeEMIIepaTypa, TIIoaab CONPUKOCHOBEHHUSI,
Hannuue Katanuzatopa. Karamms.

JdemoHcTpanuu
* (O3HAKOMJICHHE C KOJJICKIIUSIMU METAJJIOB U HEMETAJIOB.
* (O3HAKOMJIEHHE C KOJJIEKIIUSIMU OKCHOB, KUCJIOT U COJIEH.
* 3aBHUCUMOCTH CKOPOCTH XUMHUYECKOHN PEAKIIUU OT MPUPOJIBI PEarupyOIINX BEIIECTB.
* 3aBHUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIINH OT KOHIICHTPAIIMH PEarupyOIIUX BEIIEeCTB.
* 3aBHCHUMOCTH CKOPOCTH XUMUYECKOW PEaKIUU OT TIJIOIIA N

COMPUKOCHOBEHHMSI PEarupyONINX BEIIECTB («KKUIISIIIUAN CION).

* 3aBUCHUMOCTH CKOPOCTH XUMUYECKOHN PEAKIIUN OT TEMIIEPATyphl PEarupyrouX BEIISCTB.
JlabopaTopHbIe ONbITHI
1. BzaumopeiicTBre aMMuaKa 1 XIIOPOBOJIOPOJA.
2. Peaxuus HeHTpaIn3aLmum.

3. Habmonenue TemnoBoro > dexTa peakiuy HeHTPaIu3aliH.



4. BzaumogpeiicTBuE CEPHOM KUCIOTHI ¢ okcuaoM meau (II).

5. PasnoxkeHue mepPOKCHUIAa BOAOPOIA C MOMOMIBIO KaTaaa3bl KapTodes

6. 3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAKLIUK OT IPHPOJIBI PEATUPYIOLINX BEIIECTB HA IPUMEPE
B3aUMOJICHCTBHUS PaCTBOPOB THOCYJIb(aTa HATpUs U XJopuaa 6apus, THOCYIb(aTa HATPUS U COJITHOU
KHUCJIOTBI.

7. 3aBHCHMOCTbH CKOPOCTH XMMHUYECKOM PEAKIIUM OT IPHPOIHI METAILIOB IIPU UX B3aUMOJIEHCTBUH C
COJISTHOM KUCJIOTOM.

8. 3aBMCHMOCTbH CKOPOCTH XUMUYECKON PEAKIIUKM OT HPUPOIBI KMCIIOT IIPY B3aUMOJIEHCTBUM UX C XKe-
JIE30M.

9. 3aBHCHMOCTBH CKOPOCTH XUMUYECKON PEAKIIUM OT TEMIIEPATYPHL.

10.  3aBHCHMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHLIEHTPALIHH.

11. 3aBHCHMMOCTH CKOPOCTM XMMHYECKOM PEAKLIUM OT IUIOIAAU CONPHMKOCHOBEHMS PEArupyIOLIMX Be-
IECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KATAIU3aTOPA.
XUMHUYECKHE PeaKIUi B PACTBOPAX 3JEKTPOJIUTOB

[TonsiTrie 00 MEKTPOIUTUYECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTH. MexaHu3M auc-
COLIMALIMU DJIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM cBsizU. CTeNeHb 3JIEKTPOJUTHYECKON IUCCOLMALIUU.
CunbHbIe U cradble JIEKTPOIUTHIL.

OcHOBHbIE TIOJIOKEHUSA TEOPUU DIEKTPOIUTHUYECKON auccormanuu. Kmaccupukanus MOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBAHUS U CONU KaK AMEKTPONUTHL. VX Kinaccudukanus U JUCCOIUAIIHS.

OO0mue XMMHYECKUe CBOMCTBA KHUCIOT: U3MEHEHHE OKPAaCKU MHIUKATOPOB, B3aUMOJEHCTBUE C Me-
TajylaMd, OKCUJIaMU U THJIPOKCHIAMU METAJIOB M COJSIMHU. MoOJeKy/sipHble U MOHHBIE (IIOJIHBIE U COKpa-
HIEHHBIC) YPABHEHUS PEAKIIMA.

XUMHYECKUN CMBICII COKPAIIEHHBIX YPAaBHEHUH. Y CJIIOBHS MPOTEKAHUS PEAKLIMI MEXKY AIEKTPOIUTAMH 10
KOHIIA. Psi1 akTUBHOCTH METaJIOB.

OOmue XUMHYSCKUE CBOMCTBA INEJIOYEH: B3aMMOJCHCTBHE C KHCIOTAMH, OKCHIAMH HEMETAJIJIOB,
consimu. OOIIMe XUMUYECKIE CBOWCTBA HEPACTBOPUMBIX OCHOBAHUMN: B3aHMMOJCHCTBHE C KHCIOTaMH, pa3-
JI0’)KEHHE MPU HarpeBaHUU.

OO0mre XuMUYeCcKre CBOICTBA CPETHUX COJIeH: B3aUMOJICHCTBUE C KUCIOTaMU, IIeI0YaMH, COJISIMU
1 MeTtajuiamu. BzaumoaencTBre KUCHBIX COJIEN CO MIEI0YaMHu.

IMaaponus, kak 0OMEHHOE B3aUMOICUCTBUE COJICH ¢ BOJOM. [ MApoIn3 coM CUIIBHOTO OCHOBAHUS U
ciaboii KucnoThl. ['uaponus conu cnaboro ocHOBaHMS U CUIbHOM KucaoThl. [kana pH.

CBoiicTBa KUCIIOT, OCHOBAaHUH, OKCHUJIOB U COJIEH B CBETE TEOPUU AEKTPOIIUTUUECKON TUCCOLMALIUU
Y OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIL.

JdemMoHcTpanuu.
* HcnpiTaHue BeUIeCTB U X paCTBOPOB Ha 3JIEKTPONPOBOJIHOCTD.
*  3aBUCHUMOCTbH IEKTPOMPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
* JIBuKeHHE OKpAIlIEHHBIX HOHOB B AJIEKTPUYECKOM TOJIE.
* OmnpeneneHue xapakTepa Cpeibl B pacTBOpax COJEH.
JlaGopaTopHbie ONBITHI.
13. Tuccounanus cnadbIX 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTBI.
14. smenenne okpacku HHAMKATOPOB B KMCJIOTHOM CPEJIE.
15.  Peakuus HeHTpanu3anuu pacTBOpPa MEIOYHM PA3IMIHBIMA KHCIOTAMH.
16. Tlomyuenue ruapoxcuna meau (11).1 ero B3aumMoeicTBHE C Pa3IMYHBEIME KHCIOTAMH.

17. BzaumogpeiicTBue cuabHBIX KUCIOT ¢ okcuaom meau (11).



18-20. B3aumoelicTBre KACIOT C METAJUIAMU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tloy4eHue CTyaHsS KDEMHUEBON KHCIOTBI.

23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CYJIb(aT-uOHbI
24. VI3MeHeHne OKpacKK MHIMKATOPOB B INEIOYHOM Cpee.
25. B3auMoIeliCTBHE IENOYEN ¢ YIIIEKHCIIBIM Ia30M.

26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.

27 . Tlonyuenue ruapokcuaa meau (1) u ero pasnoxenmue.

28. B3zaumoelicTBre KapOOHATOB C KUCIOTAMH.

29. TTonyuenue ruapoxcuaa xenesa(lll).

30. BzaumoneiicTBue xenesa ¢ pactBopoM cynbdara meau (1)
IpakTnyeckue padoThI

1. CsoiicTBa KUCIOT, OCHOBAHHIA, OKCHJIOB U COJIEN B CBETE TEOPHHU DIIEKTPOTUTHUECKOMN IHC-
COLMAIIMU W OKHCIIUTENIBHO ~-BOCCTAHOBUTENBHBIX PEAKIIUiA

HeMmerasibl M X COeIUHEHUS

CrpoeHue aTOMOB HEMETAJJIOB U UX MojoxkeHue B llepuoauueckoit cucreme. Psan anekrpoorpuia-
TenpHOCTH. KpucTamnmueckue peméTkl HEMETauIOB — IMPOCThIX BEIIECTB. AJUIOTPONHUS U €€ MPUUYUHBL.
@dusnueckue cBoicTBa HeMeTauioB. OOIMe XMMUYECKHE CBOMCTBA HEMETAJUIOB: OKHCIUTEIbHBIE U BOC-
CTaHOBUTEJIbHBIE.

I"anorensl, cTpoeHne UX aToMOB M MojeKyJl. dusnueckre U XMMUYECKHUE CBOMCTBA rajloreHoB. 3a-
KOHOMEPHOCTH U3MEHEHUSI CBOWCTB raJIOT€HOB B 3aBUCUMOCTHU OT UX InosoxkeHus B [lepuoauyeckoii cucre-
Me. HaxosxieHre rajloreHoB B IPUPOE U UX MOJIyYeHHE. 3HAYEHUE U IPUMEHEHUE TAJIOT€HOB.

["anoreHoBOIOPOABI U COOTBETCTBYIOLINE UM KHUCJIOTHI: TUIABUKOBAsi, COJsTHAs, OpOMOBOOPOIHAS,
noaoBojopoaHas. ['anorennapl. KauecTBeHHbIE peakuUyu Ha TalOreHUA-UOHBI. [IpuMeHeHune coennHeHui
raJIoOreHOB M UX OMOJIOTHYecKas POJib.

Oobmas xapakrepuctuka 3nemeHToB VIA-rpynnsl. Cepa B pupojie U e€ nojydyeHue. AJIOTPOIHbIE
MoAU(UKAIIIU CEPHI U UX CBOMCTBA. XMMHUYECKHE CBOMCTBA CEPhI U €€ IPUMEHEHNE.

CepoBOJOpOJI: CTPOEHUE MOJIEKYIIBI, (PU3MUYECKHE U XUMUYECKUE CBOMCTBA, MOTYyYEHUE U 3HAUCHHUE.
CepoBopoponnas kuciorta. Cynbhusl 1 ux 3HaueHue. JIroMuHOPOpHI.

Oxcun cepsl (1V), cepHucras kucnora, cynbpuThl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.

Okcun cepsl (VI), cepras kucnora, cynbbarel. Kpucramnoruaparsl. KadecTBeHHas peakims Ha
Cynb(aT-uoH.

CepHas KHCIIOTa - CUIIBHBIN A51eKTpoiauT. CBOMCTBA pa30aBIeHHON CEPHONM KUCIOThI, KaK TUITMYHON
KHCJIOTHI: B3aUMOJCHCTBUE C METAJUIaMU, OCHOBHBIMHM U aM(OTEPHBIMH OKCHUJAMU, OCHOBAaHUSMH U aM(o-
TEpPHBIMU TUJIpOKCHIAaMU, coisiMu. KauecTBeHHas peakiys Ha Cyab(haT-HOH.

O6mras xapakTepucTrka 31eMeHTOB VA-rpynmbl. A30T, CTpOE€HHE aToMa U MoJieKyibl. dusnueckue
Y XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B PUPOJIE U €ro OHMOJIOrHYecKast poib.

AMMUaK, CTpoeHHe MOJIEKYJbl U (U3NYECKHEe CBOWCTBA. AMMHUAuHas BOJa, HAIIATBIPHBIN CIUPT,
rUIpaT amMMHaka. JJOHOpHO -akLeNTOPHBIM MexaHW3M 00pa3oBaHMs KaTHOHA aMMOHHUA. BoccraHOBHTEINB-
Hble cBOMCcTBa aMMHaka. Colu aMMOHUS U X IpuMeHeHue. KauecTBeHHas peakiys Ha KaTHOH aMMOHUS.

Oxcuzipl a30Ta: HecoIeo0pa3yloIue U KUCIOTHBIE. A30THCTash KUCIOTa U HUTPUTHI. A30THAs KHC-
JI0Ta, €€ NOJIy4YeHHE U CBOMcTBA. HUTparsl.

®docdop, crpoerune aroma u awtotponus. Dochunpr. Dochun. Oxcun hochopa(V) u oprodochop-
Has kuciora. ochatel. Docophubie ynodpenus. MHCEKTUITNIBI.

OObmas xapaktepucTuka 3eMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB, MPOCTHIX Be-
LIECTB U COEAMHEHUN B 3aBUCHMOCTHU OT IOJIOKEHUS 1eMeHTOB B [lepnoandeckoit cucreme. Yraepon. An-



JIOTpOTHbIE MoaudUKaIMU: anMas, rpa@ut. AMOpQHBIA YIJIepoa M €ro copra: caxa, aKTUBUPOBAHHBIN
yroib. AncopOuus. XuMHUYECKHE CBOMCTBA yriepoaa. KokcoxumMuiaeckoe mpou3BOACTBO M €r0 MPOAYKITHSI.
KapOupr.

Oxkcun yrinepoaa(ll): crpoenne mosekyssl, moiayuenue u ero ceoricrea. Okcun yriepoaa(lV): crpo-
€HHME MOJIEKYJIbI, IOJydeHHE U €ro CBOMCTBA. YTonbHas KuciaoTa. ColM yroiabHOH KUCIOTHI: KapOOHATHI U
rupokapOoHatel. TexHuueckas ¥ MUIEBas Co/a.

Heoprannueckue u OopraHM4ecKHUe BEIIECTBA. Y TIIEBOAOPOABI. XMMHYECKOE CTPOEHUE OpraHuye-
CKHX BEILIECTB, KAK NOPAJIOK COEAMHEHUSI aTOMOB B MOJIEKYJI€ IO BAJICHTHOCTH.

MertaH, 3TaH, Kak NpeAebHbIe YTIEeBOAOPOAbl. DTUJICH U alleTUJICH, KaK HempeeibHble (HeHAChI-
IICHHbIE) YIJIEBOAOPObL. ['openue yrieBogoponoB. KauecTBeHHbIE peakluu Ha HEMpeelbHbIe COeTuHEe-
HUS.

OTUJIOBBIN CHHPT, €ro MOJy4YeHHe, NMpuMeHeHne u (usuonorndeckoe neicteue. TpExaToMHbBIN
cnuptT riauuepuH. KauecTBeHHast peakuus Ha MHONOAQTOMHBIE CIIMPTHI. YKCYCHAasl - IIPEACTaBUTENb Kilacca
KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoictBa. Kpemuuii B nmpupoae. Cummnuasl u cuinad. Okcun
kpemuus(1Y). KpemHueas kucinora u e€ coiu.

[IpouzBoacTBo cTekia u nemenTa. [Ipoayknus cuaukaTHON MPOMBILIIIEHHOCTH: ONTHYECKOE BO-
JIOKHO, Kepamuka, papdop, dasHc.

OnTryeckoe BOJIOKHO.

Hewmerannsl B npupoae. @pakunoHHasi neperoHka KUAKOro BO3AyXa Kak CIoco0 MOJIyd4eHUs KHC-
Jopoza, a3ota, aprona. [lomydenne pochopa, kpemHus1, Xj1opa, Hona. DIEKTPOIIU3 PaCTBOPOB.

[Tonyyenue cepHON KUCIOTHI: CBIPBE, XUMU3M, TEXHOJIOTUYECKAsI CXEMA, METOJ KUIIAILErO €04,
MIPUHLIMIIBI TETJIO00MEHA, IPOTUBOTOKA U HUPKYISAuU. OneyM. [Ipon3BoacTBO aMMuaka: ChIpbE€, XUMU3M,
TEXHOJIOTMYECKas CXeMa.

JdeMmoHcTpamun

e Kouleknus HEMETauIoB.

e Mojenu KpUCTaNIMYECKUX PEIIETOK HEMETAJIJIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPUHLUIIBI €70 PadOTHI.

e [‘opeHue HEMETaIOB - IPOCTHIX BEIIECTB: cepbl, hocdopa, IPEBECHOTO YIIIsl.
e OOpa3ibl raJIOr€HOB - MPOCTHIX BEIIECTB.

e BsaumogelicTBuE TaJOreHOB ¢ METAJIIaMHU.

e BriTecHenue xiopa 6poMOM UM 0@ U3 pacTBOPOB UX COJIEH

e KouteKkius NpupoaHbIX COEIMHEHHM XJI0pa.

e BsaumopelicTBue cepbl ¢ METaLIaMU.

e ['opeHue cepbl B KUCIOPOAE

o Komnekius cynbQUIHBIX PYI.

e KauecTBeHHas peakuus Ha Cyab(GUI-MOH

e (OO0eciBeurnBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTBIM Ta30M.

e B3saumonelcTBUE KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJIBIO.

e OOyriMBaHHe OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEPHOI KUCIOTOM.
e Jlnarpamma «CoctaB Bo3gyXxa».

e Buneodparments! u cnaitnsl «Itnusu 6azapbi».

e [lomyuenue, coOupaHue u pacro3HaBaHuEe aMMHAaKa.

e PaznoxeHue Ouxpomara aMMOHHS.

e B3sanmoneicTBre KOHUEHTPUPOBAHHOM a30THOM KUCJIOTHI C MENIBIO.

e ['opeHHE YEpHOro Mmopoxa

e PaznoXeHue HUTpATa KaJIusl U TOPEHHUE IPEBECHOTO YTOJIbKa B HEM



e  OO0pa3ibl NPUPOIHBIX COeANHEHUH (pocdopa.

e ['openue ¢pocdopa Ha BO3yXE U B KUCIOPOJIE.

e Ilomyuenwne Genoro ¢pocdopa U UCTIBITAHNUE ET0 CBOKCTB

e Komnekiust «O0pa3iibl IPUPOIHBIX COSAMHEHUH YIiIepoaa

e [loprper H. 1. 3enunckoro. Ilornomnenrne akTuBUPOBaHHBIM YIJIEM PACTBOPEHHBIX BELLIECTB WIIN
ra3os.

e VYCTpoHCTBO MPOTHUBOTA3a.

e Mojenu MoOJIEKyJl METaHa, 3TaHa, STUJIEHA U alleTHIICHA.

e BsaumopeiicTBue aTUIeHa C OPOMHOI BOJOW M paCTBOPOM I€pPMaHTaHaTa Kausl.

e OO0ume XMMUYECKHE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOM KUCIOTHI.

e KayecTBeHHas peakiusi HA MHOTOaTOMHBIE CITUPTHI.

e Komnekuus «O0pa3ubl IpUPOIHBIX COSIUHEHUN KPEMHUSY.

e Kostekius crexiia, KepaMHUKH, LIEMEHTA U U311 U3 HUX.

e Kotekus NpoayKIUH CUIMKATHON TPOMBIIUIEHHOCTH.

e BuneodparmenTs u cnaiasl «[I[pou3BoACTBO CTEKIA U IEMEHTA.

e Komeknusa «[IpupoaHpie COeIMHEHNS] HEMETAIIIIOB.

e BuneodparmenTs! u cnaiiapl «OpakiunoHHas MeperoHKa )XKUIKOTO BO3TyXa

e Buneodparments u cnaiiasl «[lonydenue Bogopo/ia, KUCIOPOa U FAJIOT€HOB 3JIEKTPOIUTHYC-
CKHM CIIOCOOOMY.

e Mojenu annaparoB [l TPOU3BOACTBA CEPHON KHCIIOTHI.

e Mojenp KUIISIIETo CIIOS.

e Mojenb KOJOHHBI CHHTE3a aMMHAKa.

e BuneodparmeHnTsl u ciaiiapl «IIpon3BoICTBO CEPHOM KHUCITOTHI.

e BuneodpparmenTs u cnaiipl «IIpon3BoACTBO aMMuaKay.

e Komnexmus «CpIpb€ 11 MOIYYEHUS CEPHON KUCIOTHD.

JlaGopaTopHble ONBITHI

31. Pacnio3naBaHue raJoreHua-MOHOB.

32. KauecTBeHHBIE pEAKIIMU Ha CYJIb(aT-HOHbI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHSL.

34. Xumuueckue CBONCTBA a30THOM KMCIIOTHI, KaK DJIEKTPOJIUTA.
35. KauecTsennble peakiuu Ha hochar-uoH.

36. Tonyuenue 1 CBOMCTBA YTOILHON KMCIIOTHL.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TIpormyckanue YriIeKUCIIOro ra3a 4epe3 pacTBOpP CUIIMKATA HATPHS.
IIpakTnyeckune padornl

2. VI3yuenue CBOMCTB CONSAHON KHCIIOTHI.

3. Uzy4enue CBOUCTB CEPHOMN KUCIIOTHI.

4. TlonyyeHre aMMHaKa ¥ U3y4EHUE €r0 CBOWCTB.

5. Tlony4eHue yrieKuCIIoro raza u u3y4eHue ero CBOMCTB.
MeTajliIbl M MX COEIHHEHNS
[Tonoxxenune meramnoB B Ilepuommueckoil cuctemMe xumuueckux snemeHToB JI. M. Menneneesa,

CTPOCHUC UX aTOMOB U KPUCTAJUIOB. Merannuueckasl CBs3b M METalNIMYECKas KpucTallinuecKasd pCH_IéTKa.
®du3nuecKkue CBOMCTBA METAILIOB: 9JICKTPO- U TCIUIOIIPOBOAHOCTL, OTpaXarollas CHOCO6HOCTL, miIacTu4-



HOCTb. Cris1aBbl UEPHBIE U LIBETHBIE.
Metaiuibl KaKk BOCCTAHOBHUTEIM. DJIEKTPOXUMUUYECKUN P HApsikeHu. B3anmoaeiicTere MeTauioB ¢ He-
METaJUIAMH, OKCUJIAMH, KUCIIOTaMH, COJISIMU. AJIFOMUHOTEPMHSL.
CrtpoeHre aToOMOB W MPOCTHIX BEHIECTB IIETOYHBIX METAJUIOB. 3aBUCUMOCTH (U3MUYECKUX U XUMHUYECKUX
CBOMCTB IIEJIOYHBIX METAJIJIOB OT 3apsioB siep UX aTOMOB. OKCHUJIBI U TUJIPOKCHUIBI HICTIOYHBIX METAJIJIOB,
HX IOJYyYEHHE, CBOMCTBA, IPUMEHEHNE. BaxkHEeNIne COMM NIENOYHBIX METAJUIOB, UX 3HAYEHUE B )KUBOU U
HEXUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.
CrtpoeHure aTOMOB U MIPOCTHIX BEIIECTB MIEIOYHO3EMEIbHBIX METAIJIOB. 3aBUCUMOCTD (PU3NYECKUX U XHUMHU-
YECKHUX CBOMCTB IIEJIIOYHO3EMENBHBIX METAIOB OT 3aps/ioB sep UX aToMOB. OKCUIBI U THAPOKCUBI LIE-
JIOYHO3EMEJIBHBIX METAJUIOB, UX IOJY4YEHUE, CBOKWCTBA M NMpPUMEHEHHE. BaxkHelne coau MEIOYHO - 3e-
MEJbHBIX METaJIOB, MX 3HAaYCHHE B IPUPOJIE U KU3HU ueroBeka. KapOoHaTel U ruipokapOOHAThI KabLUA.
JKéctkocTh BOIBI: BpeMeHHass W mocTosiHHas. CrocoObl ycTpaHeHHs] BpeMeHHOU kEcTkocTu. CrocoObl
ycTpaHeHUs NOCTOSIHHON kEcTkocTU. MoHuThl. CoeIMHEHUs aJIFOMUHMS B IpUpoe. XUMHUYECKHUE CBOICTBA
amoMuHus. OcOOEHHOCTH OKCHIAa M THAPOKCHIA aTIOMHHHMSA Kak aM(OTEpHBIX COeAMHEHMH. BaxHeiimme
COJIU AIFOMHUHUS (XJIOpHU, CyIbdar).
OcoOenHocTu cTpoeHus aToma xenes3a. JKeneso B mpupone. Baxkueiimume pysl sxeneza. OKCHIIBI M THIIPOK-
cuabl xxene3a(ll) u sxenesa(lll). Comu xeneza(ll) u xeneza(lll). OGHapyx eHHe HOHOB KaTHOHOB jKeJie3a B
pacTBope. 3HaUEHUE COECIMHEHU JKeme3a.
Koppo3ust xumudeckas 1 31eKTpOXUMUYECKasl. 3al[uTa METAJIOB OT KOppo3uu. MeTaiuibl B IpUpoe: B
CcBOOOTHOM BUJIE U B BUJe coenunenuil. [lonsarue o metamumypruu. YépHas u netHast Mmetayunyprus. [lupo-
METaJUTYPTHsl, THAPOMETAIUTYPIHsl, dJeKTpomeTautyprus. Jlomennsiii mporecc. [lepepaborka uyryHa B
CTaJib. DJIEKTPOJIU3 PACILIABOB.
JdeMoHcTpanuu
* BsaumopeiicTBue HaTpHsl, JIUTUS U KAJIBLIHS C BOJIOM.
* T'opeHue HaTpUs, MarHus U Keje3a B KUCIOPOJIE.
* Bcnbllika TEpMUTHON CMECH.
* BsaumopeiicTBuEe cMeCH IOPOUIKOB CEPBI U KENe3a, [IUHKA U CEPBHI.
* BzaumopeicTBue antOMUHUA C KUCIOTAMH, LIEJI0YaMU U BOJIOK.
* BzaumopencTBue Xkeneza U MEAU C XJIOPOM.
. B3aumoneiicTBre Mein ¢ KOHIEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THOM KUCIOTOM (pa30aBieH-
HOM M KOHIIEHTPUPOBAHHOM ).
* Okpacka IIaMeHH COEUHEHUSMHU IIETOYHBIX METAJIIOB.
* Okpacka IIaMeHU COETUHEHUSIMU IIETOYHO3EMENIbHBIX METAILIOB .
e T ameHwne u3BecTu BOAOM.
i [TonyueHue KECTKON BOABI B3AMMOJACHUCTBUEM YIIIEKUCIIOTO ra3a € U3BECTKOBOW BOJIOM.
* VcrpaHeHHe BpeMEHHOM KECTKOCTH KUTITYEHUEM U TOOABKOW COJIBI.
* VYcrpaHeHHe MOCTOSHHOM KECTKOCTH TOOABKOM COJIBI.
* VOHUTHI U IPUHIIUI UX JEHCTBUS (BUIEOPPATrMEHT).
e Komekuust npupoIHBIX COETMHEHUN ATTFOMUHMUSL.
*  BugeodparmenTs! u ciaiipl «OKCH] aTFOMUHUS U €70 MOIU(DUKALIUNY.
. [Tonyuenue ampoTepHOTO THUAPOKCUIA ATTFOMUHUS U UCCIIEIOBAHHUE €TO CBOMCTB.
*  Komneknus «XUMUYECKUE UCTOYHUKHU TOKAY.
. Pe3ynbTaThl JIMTENBHOTO SKCIEPUMEHTA IO U3YUEHUIO KOPPO3UHU CTAJIBHBIX W3AENIHI B 3a-
BUCUMOCTHU OT YCJIIOBUH ITPOLECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.

*  BuneodparmenTsl u cnaiiapl « [pon3BoACTBO UyryHa U CTAIN».



* Buneodparments! u cnaiiapl «3aenus U3 yyryHa v CTaam.
* Buneopparments! u crnaiiap! «I[pou3BOICTBO QIFOMUHUS.
JlaGopaTropHbie ONBITHI
39.BsaumoeiicTBre xenesa ¢ pactBopoM cyibpara meau(ll).
40.TTony4enre n3BECTKOBO BOMIBI M OIIBITHI C HEIA.
41.Tlony4enue ruapokcunos xeneza(ll) u (111).
42.KadecTBEHHBIE PEAKIIMY Ha KATHOHBI JKeJIe3a
IIpakTnyeckue padoThl
6. IlonydeHue sKeCTKON BOBI M CLIOCOOBI €€ YCTPAaHEHHS.

7. Pemenue 3KCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTauibh».
XuMHUS U OKPYKAKOIIAs cpeaa

Ctpoenue 3emiu: SApO, MaHTUS, 3eMHAs KOpa, UX XUMUUYECKUH cocTaB. JIutocdepa u e€ xumuye-
ckuii coctaB. Munepainsl. Pynpl. Ocagounsie mopoasl. [lone3nsie nckomaemple. XMMUYECKUM COCTaB TUJI-
pocheprl. XuMUYECKH cOCTaB aTMOC(EPHI.

HcToOuyHNKH XMMHUYECKOT 0 3arpsA3HEHMsI OKpYKatoleil cpeabl. [ nobabHble 3KOJI0rH4ecKre MpooIeMbl ye-
JIOBEYECTBA: TAPHUKOBBIN 3(h(PeKT, KUCIIOTHBIEC HOXKIM, 030HOBBIE ABIPEI. MEXIyHApOIHOE COTPYAHHYECTBO
B 00J1aCTH OXpaHbl OKPYXKAIOMICH Cpelibl OT XUMUYECKOTO 3arpsi3HeHUs. «3elI€Has XUMHUS».
JdemoHcTpanmun

*  BuneodparmenTsl u cnaiipl «CtpoeHue 3eMiu U €€ XUMUYECKUN COCTaBy.

¢ Komieknus MUHEpaIoB U TOPHBIX ITOPOI.

e Komnekuust «Pyasl METAIOBY.
Buneodparmentst u cnaiiibl «l 1006anpHbIE SKOIOTHYECKHE TPOOIEMBI YEIOBEUECTBAY.
JlaGopaTopHbie ONBITHI
43. Usyuenue rpanura.

O0o00menne 3HaHNH 10 XMMHHU 32 KYPC OCHOBHOMH IIKOJIBI.
IToaroroBka k OCHOBHOMY roCcy1apCTBEHHOMY 3K3aMEHYy
CrpoeHue aToMa B COOTBETCTBHUH C MOJIOKEHUEM XMMHUECKOT0 35ieMeHTa B [lepuonnyeckoii cucreme.

CrpoeHue BeliecTBa: XUMHUECKast CBSI3b M KpUCTANINYECKUE PEeIETKU. 3aBUCUMOCTh CBOMCTB 00Opa3oBaH-
HBIX AJIEMEHTaMH MPOCTHIX BELIECTB (METANIOB, HEMETAJNIOB, OJIarOpoOAHBIX Ta30B) OT MOJIOKEHUS dJIEMEH-
ToB B Ilepnoanueckoil cucreme. Tumnosnorust HEOpraHMUECKUX BEIIECTB, ACJIEHUE UX Ha KJIACChl U TPYIIIHL.
[IpencraBurenmu.
IIpu3Haky U yciaoBHs NPOTEKaHMSI XUMUYECKUX PEeaKIUil. TUIIOIOrns XMMUUYECKUX PEaKLIUi IO Pa3IMuHbIM
OCHOBaHUsAM. Peakunn nonHoro oomMena. OKUCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU.
XUMHUYECKHe CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIe XUMHUUECKUE CBOICTBA COIE00pa3yromux
OKCHJI0B, TUJIPOKCUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THAPOKCUIOB), COJIEH.

TeMaTnyeckoe NJIAHMPOBAHUE
8 kuace
(72 yaca, 2 yaca B HeJ1eJII0).

Kon-Bo npak- | Kos-Bo KOHTpOJIBL-
THYECKHX HBIX

Ne Tema KoaunuyecTBO 4acoB

Paznen 1. HauajabHbIe NOHA-
1 a 2 1

THUA U 3aKOHbI XUMHHU.




20 yacoB
Pasznen 2. Ba:xxkueiimme
NMPeICTABUTEIN HEOPTraHNYECKHUX
2 BeulecTB. KosimyecrBeHHbIE OT- 3 1
HOIIIEHHUS B XUMMH.
18 yacos
Paznen 3. OcHOBHBIE KJIAcChI He-
3 OpPraHuvYecKuX coeTMHEeHN . 1 1
10 gacos
Pa3nea 4. Ilepuoguyeckuii 3aKoH
u [lepuoanueckasi cucrema xu-
4 Mu4deckux iemeHToB (I13 u
IICX2) A.!. MenaeyeeBa u
CTPOEHHE ATOMA.
8 yacos
Pa3znea 5. Xumuueckasi CBf3b.
5 Oxuciaure/bHO- 1
BOCCTAHOBHMTEJIbHbIC pEaKIUH.
12 gacos
6 IMoBTOpeHue 4 gaca 1
7 Bcero yacos 72 gac 6 5
TemaTn4yeckoe NJIAHUPOBAHHE
8 knacc
(72 yaca, 2 yaca B HeJ1eJII0)
Neo Tema ypoka Koa-Bo | JlesTeqbHOCTD
4acoB YUYHTEJIA € y4eTOM
padouei
NPOrpamMMbl
BOCIIMTAHUS
Pa3nen 1. HauajbHble NOHATHSA M 3aKOHBI XUMHUMH. (20 yacoB)
1 BBoanslif nHcTpyKTax no Th npu pabore B kaOuHeTe XMMUU. 1 YcraHaBiIMBaTh
[Tpeamer xumun. Poias XMMHUH B )KM3HU YEJIOBEKA. JIOBEPUTEIIbHBIE
2 Mertoapl U3ydeHUsI XUMUHU 1 OTHOILIEHUS MEXK]TY
3 ArperaTHbl€ COCTOSTHUS BEIIECTB 1 YIUTECIIEM U
4 IMpakTuyeckas padora Nel. 1 obyuaromumucs,
«3HaKOMCTBO ¢ JJabopaTopHbIM 00opyaoBaHueM. [IpaBuia TexHu- CHOCOOCTBYIOIIMX
K1 0€30MacHOCTH MPHU padoTe B XMMUUECKOM KaOMHETeY. TIO3UTHBHOMY
5 duznuecKue sIBJICHUS B XUMUU 1 BOCTIPHSITHIO
6 IIpakTuyeckas padora Ne2. AHanv3 NOYBEI. 1 yYaIlumMcs
7 ATOMHO-MOJIEKYJIIPHOE yueHUE. XUMHUECKHUE DIEMEHTBI 1 TpeOOBaHMIi 1
8 3HaKU XMMHUYECKUX 3JIEMEHTOB. 1 npock6 yunTens
9 [Mepuoanueckas Tadnuna J[.11. Menneneesa 1
10 | Xumuueckue GOpMyIbl. 1
11 | BeimonHeHUE yrpaXHEHU Ha COCTABICHHE XUMUIECKUX (POPMYIT 1
12 BanentHocTh 1
13 | BeimosnHeHue yrpakHEHU Ha COCTaBICHUE XUMUYIECKIX (hOpMYIT 1




14

Xumnueckue peakuuu. [Ipu3Haku U yciaoBus UX NPOTEKAHMUSL.

1
15 3aKOH COXPAHEHHS MACCHI BEHIECTB. XUMHYECKHE PEAKIIUH. 1
16 TUnel XUMUYECKUX peaKkui 1
17 Pemrenue ynpaxHeHui Ha COCTaBICHUE XUMUYECKUX PEAKIUI 1
18 | IloBTOpeHue u 0OOOIICHUE TEMBI. 1
19 IToaroTroBka k KOHTpOJIbHOﬁ pa60Te. 1
20 KonTpoabsnas padora Nel «HavyanbHble MOHITUS XUMUM 1

Pa3zgen 2. BaxxHeiilue npeacTaBuTe/ il HeOpraHudeckux Bemects. Koauyve-

CTBEHHbIE OTHOIIEHUs B XuMHUH (18 yacoB)

21 Boznyx u ero cocras. 1 Nuannuuposats 1
22 | Kucnopon. 1 IIO/IEPKUBATH
23 | IIpakTuyeckas padora Ne3. [lonyuenue, coOupanue u paco3ta- | 1 HCCJIEI0BATEIbCKYIO

BaHHME KUCIIOPOJIA. JNESTETBHOCTD
24 | Oxcuasl. 1

oOyyJaronuxcs B
25 Bonopon. 1
paMKax peajn3aiu

26 | IpakTuyeckas padora Ne 4. [lonyuenue, cobupanue u pacno3Ha- | 1 M

BaHHE BOAOPOJA.
27 KuciaoTsl 1 WHIAWBUAYAJIbHBIX U
28 | Comu 1 TPYIIIOBBIX
29 | KomnuectBo BemecTBa. MossipHast Macca BEIIECTBA. 1 IIPOCKTOB JJIA
30 | Pemenue 3a1a4 ¢ UCIIOIB30BAaHUEM TTOHATHN «KOJMYECTBO BEILE- 1 CaMOCTOATEJIBHOTO

CTBa» pelieHust
31 MoutsipHbIii 00bEM ra3oB. 3aK0H ABOTaapo 1 TEOPETHUECKOI
32 | Pemenue 3a1a4 ¢ MCOJIB30BAHUEM MTOHATHI «MOJISIpPHASI Maccay, 1 poGIeMBI

«MOJISIpHBINA 00BEMY,
33 | Pemenue 3a1a4 ¢ MCOIB30BAHUEM MTOHATHI «MOJISIpPHASE Maccay, 1

«MOJISIPHBIA 00BEMY, «IHCII0 ABOTaIPO».
34 Bona. OcHoBaHus. 1
35 PactBOpsl. MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA. 1
36 | [IpakTuueckas padora NeS. [IpuroroBieHne pacTBOPOB COJIEH € 1

HX 3aJJaHHOM MacCOBOM JOJIEH.
37 O0001eHne 1 cucTeEMaTU3aLMs 3HAHUH 110 TeMe «BaxkHenme 1

MPEICTaBUTEIN HEOPTAaHNUECKUX BeliecTB. KoimuecTBeHHbIE OT-

HOIIICHUS B XUMUH)
38 | KonTpoabhas padora Ne2. «Baxuseliue npeacraButenu Heopra- | 1

HUYECKHUX BellecTB. KoanyecTBEHHbIE OTHOIICHUSI B XUMHUU»

Paznen 3. OcHoBHBIE KJIacChl HeOpranuveckux coeaunennii (10 yacon)

39 Oxkcunpl. Knaccudukanus u cBoicTBa. 1 AHanmM3UpoBaTh
40 OcHoBanus. Mx knaccudukanus u cBoicTBa. 1 peanbHOe
41 KucnoTsr: knaccudukarys u CBoicTBa 1 COCTOSIHHE JICI B
42 Pemrenne xauecTBEHHLIX 3a0a4 1 yqe6HOM KJ1acce
43 | Comnu. Knaccudukanus u cBoicTBa. 1
44 Pemienne konm4ecTBEHHBIX 3a1a4 1
45 ['enetnueckast CBsI3b MEXKYy KJIaCCAaMU HEOPTaHUYECKUX BEIIECTB. 1
46 IIpakTnyeckas padora Ne6. PerieHre sKkCiepuMEHTaIbHbIX 3a- 1

Jiad.
47 | O0oO1IeHre U cucTeMaTU3alus 3HaHUH 110 TeMe «OCHOBHBIC Kl1ac- | ]

Cbl HEOPTaHUYECKUX COCTUHEHUIN
48 Konrpoabhas padora Ne3. «OcHOBHBIE KJTACCHI HEOPTAHMUECKHUX 1

COETUHEHUIT




Pa3nea 4. [lepuoanyecknii 3akon u Ilepuoguyeckasi cucrema XHMHYECKHX dJ1e-

MenTOB /.. MeHaesieeBa U CTpoeHHe aTOMA.
(8 uyacon)

49 EctecTBeHHbIEC ceMelCTBA XUMUYECKUX 3JIEMEHTOB. AM(bOTep- 1 PeanunszoBbIBaTh
HOCTb. BOCIIUTATEIbHBIC
50 | OtkpeiTHe MeHeneeBbIM IEPHOANIECKOTO 3aKOHA. 1
BO3MOXHOCTH B
51 | OCHOBHBIC CBEICHHUS O CTPOCHUH aTOMOB 1 PA3MHTHBIX BHIAX
52 | CtpoeHue IEeKTPOHHBIX 000JI0YEK AaTOMOB XMMHUYECKUX JIEMEHTOB | 1 NESITETBHOCTH CO
1-20 B rabmmune /.. Menneneena. CJIOBECHOM (3HaKO-
53 | [lepuoauueckuii 3axkon /[.V1. MenneneeBa u cTpoeHue aroma BOM) OCHOBOM: BbI-
54 | XapakTeprCcTUKa XUMHYECKOTO 3JIEMEHTA HAa OCHOBAHHH €T0 I10JI0- BOJIBI K JIOKa3aTCIb-
YKEHUS B IIEPHOIUYUECKON CHCTEME. ctBa opmyi, aHa-
55 | CocraBieHue XapaKTePUCTUKU XMMUYECKOT0dJIEMEHTA 1 13 popmys, peruie-
= HHUE TEKCTOBBIX 3a-
56 | 3nauenue llepuoanueckoro 3akoHa u [lepuoanueckoit cucTemMsl 1

xumudeckux sneMmenToB .M. Menaeneena.

Jad

Pa3zgea 5. Xumuueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM.

(12 gyacoB)

57 | MoHHas XUMUYECKasl CBA3b. 1 PeanuzoBbiBaTh

58 | KoBaneHnrtHas xumMudeckast CBsI3b 1 BOCITUTATEIbHBIC

59 | KoBaneHnrtHas nosisipHas CBs3b. 1 BO3MO>KHOCTH B

60 | Mertayunueckass XUMHUYECKas CBS3b. 1 Pa3JIMYHBIX BUAAX

61 CreneHb OKHCIICHUS. 1 JeITEeILHOCTH CO

62 Pewenue ynpaxuenuii no teme «CTeneHb OKUCICHUSD) CIIOBECHOU

63 OKUCIUTENHbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH. 1 (3HaKOBOIA)
pEeLICHHUE YIPaKHEHUM. OCHOBOM:

64 | YopaxxHeHus B COCTaBICHUH OKUCIUTEIbHO- BOCCTAHOBUTENBHBIX | 1 CaMOCTOSATEILHAS
peaKuuu. pabota ¢

65 | O606mmenue u cucreMatusanus 3HaHui o Temam «I13 u [ICXD 1 yae6HIKOM, paboTa
J.W. MenneneeBa u ctpoenue atoma» 1 «CTpoeHUE BellecTBa. co crpaBouHoii
OKHCIIUTEITFHO-BOCCTAHOBUTEIHHBIC PEAKITUI. .

66 | KonTpoabHas padora Ned. «I13 u I[ICXD J[.1. Menneneesa u 1 THTEpaTypoH, oT6op
crpoenune aroma» u «Ctpoenue Bemectsa. OKMCIUTENBHO- 1 CPaBHCHHC
BOCCTAHOBUTEIILHBIE PEAKIINI. MaTepuana mno

67 | AHanu3 KOHTPOJIBHOU PabOTHI 1 HECKOJBKUM

68 | O6o6menne Kypca 8 kiacca 1 HMCTOYHHUKAM

69 | KonTpoabHnas padora Ne 5 «I'oj0Bast KOHTpoJIbHAs paboTa 1

70 | Buktopuna « [[.M1.Menneneen» 1

71 | Pa3BuBatomias urpa «XuMus 1 )KU3Hb» 1

72 IlonBenenne NTOroB 1
Uroro 72

TEATHYECKOE INTIAHUPOBAHMUE 9 KJIACC
Ne HanmeHoBaHMe pa3jeioB U TeM Koanue- Moayb «IIK0JIBHBIH YPOK»
CTBO 4a-

n/n COB, OT-

BOAUMBIX | JleATEIBHOCTH Kanennapsp codbiTuii
HA ocBoe- | YUHUTEJ ¢ yue-
HHE TeMbl TOM paboyeii

NMPOrpamMmbl




BOCIUTAHUA

I'TABA 1 O6061menue 3HaHuil o Kypcey 8 kiaacca. XumMuyeckue peakuuu. (5 u)

1 Knaccudukanus XuMHYECKUX COEANHE- 1 VYmpasnsate yue6- | Jlensp 3nanmii 01.09.2023
HUH. HbIMH Tpynnamu | JIeHb paOOTHUKOB
C LIEJILIO BOBJIE- He(TSHOW U ra30BOMH
2 Knaccudukanus XuMHIECKUX peakinuii 1 4eHHs 06yUao- [POMBILLIEHHOCTH
_ muxcs B mpouece | 03.09.2023
3 Pemenue ynpaxxHeHH Ha XapaKTepPUCTU- 1 0GyueHHs, MOTH- | Mesk/yHapoHblil 1eHb
Ky XUMHYECKUX PEAKIMH BUpYs uX yueOHO- | rpamotHocTH 08.09.23
4 CxopocTh XuMHUecKUX peakuuid. Kara- NO3HABATE/bHYIO | BCCMHPHBIH ACHE
3. 1 JIEATENBHOCTD kpacotsl 09.09.23
Jlenn paboTHUKA
5 KourpoabHast padoraNel «Xumunue- aTOMHOH
CKHE BEIIeCTBA, XUMUYECKUE PEAKIIHNY 1 IIPOMBILIICHHOCTH
29.09.23
I'JIABA 2 XuMuyeckue peakinuu B pactsopax (9 u)
6 DNEKTPOIUTHYECKAs JUCCOLUAIIMS. 1 [TpuBnekarsb MexnyHapoaHbIH 1€Hb
BHUMaHUe 00y- NoXMWIbIX Jronei 1.10.23
7 OCHOBHBIE MOJIOKEHHS TEOPHHU DIIEKTPO- YAKOLIMXCS K MesxnyHapoHblii IcHb
JIUTUYECKON JUCCOLUALIVH. 1 [eHHOCTHOMY ac- | Bpaua 02.10.23
IIEKTY U3y4aeMbIX | MexxayHapOaHbII 1€Hb
8 XVMHYECKUE CBOWCTBA KUCIIOT KAK JJIEK- Ha ypOKC ABJIC- yaurens 05.10.23
TPOJIUTOB. 1 HMI, IIOHATUH, Jlenn pa60THI/IKil
MIPHEMOB CEJIbCKOTO XO035HCTBA U
9 XUMHUYECKUE CBOMCTBA OCHOBAHUM KaK 1 nepepadaTbBatomen
IEKTPOITHTOB, MPOMBIIIJICHHOCTH
10 | Xumuueckue CBOICTBA CONEH Kak dIeK- 08.10.23 .
TPOIHTOR. 1 I()Bgcell\gnzpéibm JICHb TTOYTHI
11 1 v 21.10.23 190 net co aHsA
UAPOIIN3 CONer 1 HoGenb Ambdpen
12 | IIpakTuuyeckasi padora Ne 1Pemenue BepHxasz (1833-1896) -
= IIBEJICKHI HHXKEHEP-
HKCIIEPUMEHTATBHBIX 33124 110 TEME 1 XUIMUK.
«ONEKTPOIIUTUYECKAS TUCCOIHALIMSI Jlens paGoTHUKA
aBTOMOOMJIBHOTO U
13 | O6o6menne u cucTeMaTU3aNus 3HAHUN L TOPOZCKOTO
no TeMe «XUMHUYECKHe PeaKkiuu B pac- [ACCAKUPCKOTO
TBOpax». TpaHcropTa 29.10.23
14 | Konrpoabnasi padora Ne 2 o reme JleHb 06pa3oBaHMs
«XUMHUYECKHE PEAKIIUU B PACTBOPAX». IOHECKO 04.11.23
1 JleHb HApOIHOTO
€/IMHCTBA
I''TABA 3 Hemera/iibl 1 X coeguHenus (28 u)
15 | OOwias xapakTepuCTUKa HEMETAILIOB. 1 [TpuBnekarsb Poccuiickoit ®eneparun
BHUMaHMe 00y- 10.11.23
16 | O6mas xapaktepuctuka >nementos VIIA qarormuxcs k 00- | 12.11.23
- TPYIIIIbI TAIONE€HOB 1 CYyKIaeMOH Ha MexnyHapoaHbIi AEHb,
ypoke uHpopMa- | TOCBAIEHHBIN




17 | CoenuHeHMsI raloreHoB.

18 | IIpakTuuyeckasi padora Ne 2 «M3yue-
HUE CBOMCTB COJISTHOM KUCIIOTBI»

19 | Xanpkorensl. Cepa.

20 | CepoBomopon U CyIb(pUIbL.

21 | KuciaopoHble COEIMHEHUS CEPBI.

22 | Pemrenne kauecTBEHHBIX 32724

23 | IlpakTuyeckas padora Ne 3 «/3yuenune
CBOMCTB CEPHOM KHUCIOTBI»

24 | OOmas xapakTepucTruKa 31eMeHToB VA -
rpymnmsl. A30T.

25 | Ammuak. Cosnu aMMOHUSL.

26 | «IlomydyeHue aMMuaKa U U3y4eHHUE €ro
cBoiictBy IIpakTHyeckas padora Ne4

27 | Kucnoponnsle coeIMHEHHS a30Ta.

28 | ®ocdop, ero GuU3NUECKUE M XUMUICCKHEC
CBOWCTBA.

29 | O6mas xapakrepucTuka 31eMeHToB VA -
TPYIIIBL. YTIEPOL.

30 | KuciopoaHslie coelMHEHUs yriiepoa.

31 | IlpakTuyeckas padora NeS «[lomyuenue
yriekucioro ra3a. KauectseHHast peak-
Ul Ha KapOOHAT - MOHBI»

32 | YrneBoaoposl

33 | CocraBnenue GopMyI1 YIriIeBOIOPOI0B

34 | Kucnoponacoaepskaniue opraHU4ecKre
COCMHEHUS.

35 | Pemenne KoauMuecTBEHHBIX 33124

36 | Kpemnwuii u ero coequHeHUsI.

37 | CunukaTHas IPOMBIIIICHHOCTD.

IIUH, aKTUBHU3a-
[IMH TTO3HABAa-
TEJILHOU Jies-
TEIILHOCTH

TEPIUMOCTH
(TONEpaHTHOCTH)
16.11.23
MexnyHapoaHbIi J€Hb
OTKa3a OT KypeHUs
JleHb pakeTHBIX BOMCK U
aprusuiepuu 19.11.23
BceMuphblii 1eHb
pebéHka

20.11.23

BcemupHblii 1eHb
teneBuaenusd 21.11.23
[ensb cnosapei u
sHnukiIonequit 22.11.23
BcemupHblii 1eHb
uHdopmarum 26.11.23
Hens Marepu B Poccun
26.11.23

BcemupHblii 1eHb
60ps6bI co CITN oM
01.12.23
MexnyHapoaHblid 1€Hb
JIIOJICH C
OTpaHUYCHHBIMU
buznIeCKUMU
BO3MOKHOCTSIMH 3.12.23
MexnyHapoaHbIi AEHD
JIOOPOBOJIBIIEB BO UM
SKOHOMHYECKOTO 1
COIIMAJIBHOTO Pa3BUTHUSA
JleHb BonOHTEpPA
05.12.23
MexnyHapoaHbIN AEHb
npas yenoseka 10.12.23
Jenp KoncTurynmun
Poccuiickoit denepanuu
12.12.23
MexnyHapoaHbIi JEHD
KuHO 28.12.23
HoBoroguuii npasagHuk
1.01.24
MexnyHapoaHbIi JEHD
«crmacu6o»11.01.23
14.01.24

Crapsiit HoBblit roa
19.01.24

Kpemenne ['ocnogne
nmm CBsaToe
BborosiBnenue

23.01.24 [lenp pyuHOTO
nuceMa [leHp mouepka
25.01.24 [lenb
POCCHIICKOTO
cTyneHuecTBa TaTbsIHUH




38 | IlomyueHue HEMETAIIOB. 1 JI€Hb
29.01.24
39 | [NonyuyeHne BaKHEHIINX XUMUYECKHX CO- MesxayHapoHbIii ICHb
€IMHEHUN HEMETAJIOB. 1 MOOMIIHM3AIMH TIPOTUB
SIIEPHOM BOMHBI
40 | PemeHue reHeTHYECKHX LIENOYEK 1 Mex tyHaposblii 1eHb
roBenupa 31.01.24
41 | O0001IEeHEe 1 cucTeEMaTh3alusl 3HAHUM 1
o TeMe «HemeTasl ¥ X CoeTMHEHUS ).
42 | KonuTpoabHasi pa6ora Ne3 1o Teme
«Hemertaibry. 1
I''TABA 4 MeTta/uibl ¥ uX coequnenust (15 u)
43 | OOmas xapakTepucTUKa METAJLIOB. 1 PeanuzoBbiBaTh 8.02.24 190 net co aHs
BocnuTaTeabHble | poxaeHus J[.M.
44 | XuMHYECKUe CBOMCTBA METAJLIOB. 1 BO3MOXXHOCTH B | Menzerneesa, ya€Horo-
Pa3IMYHBIX BUJAX | SHIUKJIONEIUCTA.
45 | Pemenue yrpaxHeHUH ¢ METaIIaMH 1 aesrenbHOCTH o | 300 Jier co us
CJIOBecHOM (3Ha- | ocHOBaHus Poccuiickoit
46 | XuMu4eckue CBOMCTBA IIEJIOYHBIX Me- KOBOH) OCHOBOH: | AKajleMHH HayK.
TAJLIOB. 1 BBIBOJIBI U JIOKa- | MeXIyHapOIHBIN IeHb
3arenbcTBa pop- | mapenus kuur 14.02.24
47 | Obmas xapakTepucTuka inemMeHToB |A - My, aHaIH3 Henb sammrHAKA OTede-
— 1 dbopmy, pere- ctBa 23.02.24
HUE TEeKCTOBBIX
331249 MexnyHapoaHslii
48 | XK€cTrocTh BOJBI U CIIOCOOHI €€ ycTpaHe- sxenckuit nens 08.03.24
. . 09.03.24 90 stet co as
POXKICHHS COBETCKOTO
49 | IIpakTnueckas padora Ne6 KEcTrkocTh NETYMKA-
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS. 1 KocMoHaBTa FOpus
AnexceeBuya ["arapuna
50 ATIOMMHHHI 1 €r0 COeTUHEHHUS. 1 JleHb 100pBIX
nen 15.03.24
51 | XKene3o u ero coeJMHEHHs. 1 %0-03-24Me*ﬂyHaP0ﬂHH
i JICHb CYaCThs
52 | IlpakTuyeckasi pa6ora Ne7 Pemenue 07.04.24]lenb ecerHero
AKCIIEPUMEHTAIBHBIX 33124 110 TeMe «Me- 1 PaBHONCHCTBIA
S— BcemupHhsrii neHp
53 | Koppo3us MeTamioB U criocoObl 3aIUThI 310pOBRA
OT HER. 1 BcemupHblii 1eHb
aBUAIIU U
51 M I KOCMOHaBTUKH 12.04.24
eTayisl B mpupoje. [lonarue o meran- 1 22.04.24 BeemmpHbiii
JypTHH.
JIeHb 3eMIIH
26.04.24
55 | PemieHue kayecTBEHHBIX 3aj]ad 1 Mesk Ty HApOJTHBIi J1eHb
56 | O600meHue u cucTeMaTu3anus 3HaHUK 1 TIaMATH JKCPTB .
«MeTauTbl ¥ UX COCTHHCHUS. PajiHALIMOHHBIX aBapHH 1
57 | KonrpouabHas padora Ne4 o reme «Me- E%;TSZT%D;@)
TaJUTBl U UX COCJTMHCHUSD). .
1 MexnyHapoaHbIN AEHb

BETEPUHAPHOTO Bpaya
28.04.24 BceMupHbIit
JIEHb OXPaHbl TPyJa.



https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess
https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess

JleHb XUMHUYECKOMH
0e30MacHOCTH

I'IABA 5 Xumus u okpyzkawmas cpeaa (3 u)
58 | Xumuueckuii cocTaB IJIAHETHI 3€MIIA. 1
59 | «XuMus 1 OKpy’KaroIias cpeay 3ammra 1
MIPOEKTOB.
60 | Oxpana okpyxaroiiei cpeabl OT XUMHYE-
CKOTro 3arpsi3sHeHus. Ponbs xumum B pere- 1

HUU SKOJIOTUIECKUX TTPOOIIeM

01.05.24 [lenn BecHbl

Tpyna
03.05.24 BcemupHblii

nens ConHia

I'TABA 6 O6001mieHne 3HAHNH 10 XUMMH 32 KypC OCHOBHO# mKo.jbl. Ilogroro
utoroBoi arrecranuu (OI'I) (8 )

BKa K roCy/1apCTBeHHOMH

61 BemectBa 1 [Tognepxusare B | 05.05.24 [IpaBocnaBHas
JeTckoM KoJuiek- | ITacxa. Bockpecenue
62 | OCHOBBI HEOPraHUYECKOU XUMHUH 1 THBE JIEJI0BYIO, XpHUCTOBO
JIPYKETIOOHYIO MexxayHapoaHbIi 1eHb
63 | KouTpoabnasi padora Ne5 «['onoBas 1 arMmochepy aKyLICPKU
KOHTPOJIbHAS paboTay 09.05.24 Jlens H06GEIH
64 | PazHooOpa3ue XUMHUYECKUX COEIMHEHUN B 12.05.24 BeemupHsiid
KU3HH YeJIOBeKa 1 ACHb MEIMIINHCKUX
cecrep
65 | Bukropuna « Uto s 3HaI0 0 XUMUN 1 HeHb SKOIOrH1ECKOro
obpazoBanus 12.05.24
66- | O6001eHre 3HaHU# 0 XUMHH 33 KYpPC MesxayHapoHbIii JICHb
68 | ocHOoBHOI mKOIBI. [TonBEIEHNE UTOTOB cembu 15.05.24
[enb
3 (bapmareBTHYeCKOro
pabornuka B Poccun
19.05.24
Henb xumuka B Poccun
26.05.24
Utoro: 68

YYEBHO-METOJANYECKOE OBECIIEYEHUE

YMK «Xumusa. 8 knacc»

Ia6puensu O. C. Xumus. § kinace: yueOHHK AJist o01eo0pazoBarenbHbIX opranusanuii / O. C.
I'a6bpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: IIpocsemenue, 2019
Iaopuensau O. C. Xumus. MeTtoandeckoe mocooue ajis 8 kiaacca yueOHoe mocooue s

obmeobpaszoBarenbHbIx opranuzanuii / O. C. I'abpuensu, . B. Akcénosa, U. I'. OctpoymoB. — M..:

IIpocemenue, 2019

I'aopuensu O. C. Xumuss. COOpHUK 3a7a4 U yIpaKHEHHH. 8 Kjacc: yueOHOe mocooue s
obuieoOpasoBarenbHbix opranuzanuid/ O. C. 'abpuensn, U. B. Tpuryouak M.: Ilpocsemenue, 2019



https://bibliopskov.ru/pskov-pasha.htm
https://bibliopskov.ru/pskov-pasha.htm
https://bibliopskov.ru/pskov-pasha.htm

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIBI JIJIA YUEHUKA

I'a6puensn O. C. Xumus. 9 knace : yueOHUK A5 001meo0pazoBaTenbHbix opranuzanuii / 0. C.
Ia6puensu, U. I'. Octpoymos, C. A. CrankoB. — M.: IIpocsemenue, 2022

Hugopmayuonnwvie cpeocmea
1. http://www.alhimik.ru. TlpeacraBicHbl pyOpPHKH: COBETHI a0UTYPUEHTY, YUUTEIIIO XHUMHH,
CIPaBOYHHK (O4EHB OOJIbIIAsE TOOOPKA TAOJIHIl U CIIPABOYHBIX MAaTEPHAIIOB), Becesast XUMHS,

HOBOCTH, OJJUMITHAIbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKHUX CBEICHHUI).
2. http://www.hij.ru. Xypran «XuMus 1 )KU3HbY» TOHATHO U 3aHUMATEIILHO PacCKa3biBaeT 000 BceM

MHTEPECHOM, 4TO MIPOUCXOAUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.

3. http://chemistry-chemists.com/index.html. DnexTponHbIi KypHAaT «XXUMHKH U XUMUS», B
KOTOPOM HPE/ICTABICHO MHO>KECTBO

OIIBITOB 10 XUMHH, 3aHUMATEIHHON HH(MOPMAIINH, TI03BOJISIONICH yBI€Yb YYCHHKOB

IKCIIEPUMEHTAILHOM YacThIO MPEIMETa.
4. http://c-books.narod.ru. BceBo3morkHast auTeparypa mo XuMHH.
5. http://www.drofa-ventana.ru. M3BectHoe u3natenbcTBO yueOHOM nTepaTypbl. HOBHHKYM Hay4HO-

MOMYJISIPHBIX M 3aHUMATEIIbHBIX KHHUT 110 XMMHUH.
6. http://1september.ru. XXyphan ais yuuresnei U He TOAbKO. BoibIioe KOIMuecTBO padboT
YYCHHUKOB, B TOM YHCJIC ¥ HCCIIEIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIH MOPTA CO CCHUIKAMHU Ha
00pa3oBaTeIbHBIC CAWTHI TI0 XUMHHU.

8. www.periodictable.ru. COopHHK cTaTeii 0 XUMHUYECKHX DJIEMEHTAX, WILTFOCTPUPOBAHHBIN KCIIE-

PUMCHTOM


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
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