IHosicHUTEALHAA 3aIIHCKA

Pabouas mporpamma Kypca XHMMUM IS OCHOBHOM IIKONBI pa3paboTaHa B COOTBETCTBUU C
@DenepalibHBIM TOCYJAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM 00IIero odopazoBanus. B Hell Takxke
YYUTBIBAIOTCS] OCHOBHBIC MJIEH U TOJ0kKeHus [IporpamMmbl pa3BuTus U GOPMHUPOBAHUS YHHUBEPCATBHBIX
yueOHBIX IeUCTBUM AJI1 OCHOBHOTO 00111ero 00pa3oBaHUsl.

B cooTBeTcTBUU C 3TUMH TOKYMEHTaMHU 00yYaroIInecs TOJKHBI OBJIAIETh MPUEMAMH, CBSI3AaHHBIMHU C
ONpeNIETICHUEM TIOHATUI: OTPaHUYUBATh UX, ONMCHIBATh, XapaKTEpU30BaTh U CPAaBHUBATh. TaK Kak XUMH
— HayKa JKCIEpUMEHTaJbHAsA, 00yJalouIrecs IOJKHBI OBJIAJCTh TAKUMHU MO3HABATEIbHBIMH y4eOHBIMU
NEHCTBUSAMH, KaK KCIEPUMEHT, HaOII0ieHIe, H3MEepEHUE, ONMCaHHEe, MOIETIUPOBAHUE, TUIIOTE3a, BBIBO/I.
B mporuecce u3ydeHus: Kypca y oOy4yaromuxcsi MpoJoDKaT (JOPMUPOBATHCS YMEHUS CTaBUTh BOIPOCHI,
OOBSCHATH, KiIacCU(UUIUPOBATh, CPAaBHUBATH, ONPENEISTh HWCTOYHUKA HUHGPOpMAIUH, MOJIy4yaTh H
aHaM3UpPOBaTh €€, TOTOBUTH HMH(OPMAIIMOHHBI NPOAYKT, MPE3EHTOBAaTh €r0 M BECTH JUCKYCCHIO.
CrnenoBarenbHO, 1€ATEIbHOCTHBIA MOJX0 B U3YYEHUU XUMHUU CIIOCOOCTBYIOT JOCTHXKEHUIO JTMYHOCTHBIX,
IPEIMETHBIX U METAIIPEeIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB.

B ocHOBY Kypca M0J0KEeHbI CIIEYIOUE HACH:

e MaTepHAIBHOE €IWHCTBO M B3aMMOCBS3b O0BEKTOB U SBICHHIA IPUPOIBI;

e Beayllasg poOJb TEOPETUUYECKUX 3HAHUN M1 OOBSICHEHHS] U IPOTHO3UPOBAHUS XHMHUUYECKUX
SBJICHUH, OLIEHKHU MX MPAKTUYECKOW 3HAUUMOCTH;

e B3aUMOCBS3b KaU€CTBEHHOM M KOJIMYECTBEHHON CTOPOH XUMUYECKUX OOBEKTOB MaTepUabHOIO
MHUpa;

e Ppa3BUTHE XHMHYECKOM HAyKM U MPOU3BOJACTBO XHMMHMUYECKMX BEUIECTB W MATEPUATIOB IS
YIIOBJIETBOPEHHSI HACYIIHBIX TOTPEOHOCTEW dYelIOBEeKa M OOIIECTBA, PEHICHUS TI00aTBHBIX
po0JsieM COBPEMEHHOCTH;

e TEHETHYECKas CBS3b MEX]y BEILIECTBAMHU.

OTU U pean3yroTcsl B Kypce XMMHHU OCHOBHOM IIKOJIBI TyTEM JOCTHXKEHUS CIEAYIOIINX Hese:

. Dopmuposanue 'y ydalmmxcs XMUMHUYECKOH KapTUHBI MHUpPa, KaK OPraHWYECKOHM YacTH ero
LEJIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI.
. Paszeumue 03HaBaTEIbHBIX HMHTEPECOB, HMHTEUIEKTYalbHbIX M TBOPYECKHUX CIIOCOOHOCTEH

yYallUXCs B IPOLECCE HM3YYEHHs] MMH XHMHYECKOM HAyKM M €€ BKJIaJa B COBPEMEHHBIM Hay4dHO-
TEXHUYECKUH mporpecc; GopMupoBaHre BaXXHEHIIMX JIOTHUECKUX OINEpaluii MBIIUIEHUS (aHAJTU3, CHHTE3,
0000111eHIe, KOHKPETU3alllus, CpaBHEHUE M JIp.) B Ipollecce MO3HAHUS CUCTEMbl BaXXHEMIINX MOHATHH,
3aKOHOB Y TEOPUH O COCTaBe, CTPOCHUH U CBOMCTBAX XUMUYECKUX BELIECTB.

. Bocnumanue yoex1EHHOCTH B TOM, YTO NPUMEHEHHE IOJYYEHHBIX 3HAHUM M yMEHUH IO
XUMHUU SBIISIETCS 00BbEKTUBHOM HEOOXOMMOCTBIO AJ1si Oe30macHoi paboThl C BelleCTBAMH M MaTepHajaMu
B OBITY U Ha MPOU3BOJICTBE.

. IIpoexmupoeanue u peanusayus BbITYCKHUKaMH OCHOBHOM IIIKOJIBI JTMYHOW 0Opa3oBaTeIbHON
TPaeKTOPHUH: BBHIOOP Mpoduiisi oOydyeHus: B CTapliel MIKOoJe WK MPoQecCHOHAIBHOIO 00pa30BaTEIbHOTO
YUPEKICHUS.

. Osnadenue KuouegbiMu KomnemeHyusmuy: y4eOHO-TIO3HABaTEIbHBIMU, HWH(MOPMAIlMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMA, KOMMYHUKAaTUBHBIMU.

Jns goctukeHHsl STUX Iiesiel B Kypce XMMHUU Ha CTYNEHH OCHOBHOTO OOIIEro oO0pa3oBaHUs PELIAIOTCs
CIENYIOLINE 3aa4H:
e (QopMHUpPYIOTCS 3HAHHUS OCHOB XMMHYECKON HAyKH — OCHOBHBIX (DaKTOB, MOHSTHUN, XMMHUECKUX
3aKOHOB U TEOPHUH, BEIPAKEHHBIX II0CPEACTBOM XUMHUUECKOTO SI3bIKA;
e  pa3BHUBAIOTCS yMeHUs HaOmoaaTh U OOBACHIIOT XMMUYECKHE SBJICHUS, IPOUCXOSIIUE B IPUPO/IE,
71a00paTOPHBIX YCIOBUSAX, B OBITY U HA MPOU3BOJCTBE;
e  TpUOOpPETAIOTCs ClelUalbHBIE YMEHUS U HaBBIKU MO0 0€30MacHOMY OOpAIICHUI0 ¢ XMMUYECKHUMHU
BEUICCTBAMM, MAaTEpPHAJIaMH M IIPOLIECCAMU;
e (opMupyercs TYMaHHCTUYECKOE OTHOLICHWE K XMMHH KaK MPOU3BOAUTENBHON cuiie 00IIecTBa, C
MOMOILBIO KOTOPOI1 peraroTcst r1o0aibHbIe TPOOIEMBbl UEIT0BEYECTBA;



e OCYULICCTBJISICTCS HMHTErpanus XUMHUYECKOM KapTHHBI MHpAa B €IAUMHYI0 HAy4YHYK KapTUHY.
PabGouass mporpamma peammsyercs Ha ocHoBe YMK co3gaHHOro moa  pyKOBOACTBOM
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YyeOuuku cooTBeTcTBYIOT DenepanbHOMY TOCYIapCTBEHHOMY O0pa30BaTeIbHOMY
crannapry. PekomenoBansl Munucrepctsom npocsenieHus Pocculickoit @enepanuu.
[Iporpamma paszpaboTrana B COOTBETCTBUHU ¢ y4eOHbIM MmmanomMm MKOY “ KCOIII  um JI. N.
ManxreBa” a1l ypOBHS OCHOBHOTO 0OIIero oOpa3oBaHHsl C HCIOJIB30BAaHHEM COBPEMEHHOTO
000py/sOBaHUsl 1IEHTpa ECTECTBEHHO-HAYYHOW M TEXHOJOrn4yeckoi HampaBieHHOCTH «Touka
pocta». Ha 6a3e nentpa «Touka pocta» obecriednBaeTcs peanusaius o0pa3oBaTeabHbIX IPOrpaMm
€CTECTBEHHO-HAYYHOU M TEXHOJIOTUYECKOW HAMpaBICHHOCTEH, pa3pad0TaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMH 3aKOHOAATeNbCcTBA B cepe oOpazoBaHMst M C Y4ETOM pPEKOMEHIAIUI
®denepallbHOTO orepaTopa yueOHOro npeamera « XuMHUs».

2.00mas xapaKkTepuCTHKA y4eOHOI0 npeamMera
B cootBercTBUU ¢ denepanbHBIM rocyJapCTBEHHBIM 00pa30oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro
o0Opa3oBaHMs ydwalluecss AOJDKHBI OBJIAAETh TAaKMMM I103HABATEJIbHBIMU YYEOHBIMH JEMCTBUSIMM, Kak
ymeHue (GpopMyiaupoBaTh NpoOIEeMy W THIOTE3Y, CTaBUTh LENH U 33aJaud, CTPOUTH IUIAHBI JOCTHKCHUS
Heneld M pelieHus MOCTaBJICHHBIX 3a/lad, MPOBOAUTH SKCIIEPUMEHT U HA €r0 OCHOBE J€JIaTh BBIBOJBI U
YMO3aKJIIOUEHHUs, IPEJICTABISTh UX U OTCTAauBaTh CBOKO TOYKY 3peHus. Kpome 3Toro, yyammuecs TOJIKHBI
OBJIAJICTh IpPUEMAaMM, CBA3aHHBIMU C OIPEACIICHUEM [IOHATUM: OrpaHUYMBaTh WX, OIMCHIBATH,
XapaKTepu30BaTh U cpaBHUBaATh. CielnoBaTeNbHO, NMPU M3yYEHUU XHMUU B OCHOBHOM IIIKOJIE ydaluecs
JOJIKHBI OBJIAJIETh YYEOHBIMU AEMCTBUSIMM, MO3BOJISIIOIIMMHM UM JOCTHYb JUYHOCTHBIX, NMPEAMETHBIX U
MeTaIpeIMETHbIX 00pa30BaTeIbHBIX PE3yIbTATOB.
[Ipennaraemass mporpamMma No XHMHH PacKpbIBaeT BKJaJ Y4eOHOro MpeaMeTa B JOCTH)KEHUE Lienei
OCHOBHOT'0O 00111ero 00pa3oBaHUs U ONpPEeNseT BaKHeHIe co/iepKaTeabHble TUHUU IpeMeTa:
* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHHUHU BEILIECTB, X CBOICTBaX U OMOJIOIrMYECKOM 3HAUECHUU;
* «XMMUYECKasl peaklys» — 3HAHUE O NMPEBPALLEHUAX OJHUX BEUIECTB B APYTUE, YCIOBUSAX NPOTEKAHUSA
TaKHUX MpPEBpAIIeHU U crioco0ax yIpaBlIeHUs PEaKIUsIMHU;
* «TPUMEHEHHUE BEIECTB» — 3HAHUE M ONBIT 0€30MacHOro OOpalleHHs C BEleCTBAMHU, MaTepUajaMU U
MpolieccaMu, HEOOXOIMMBIMU B OBITY M Ha MIPOU3BO/JICTBE;
* I3BIK XMMHM» — OINEPHUPOBAHME CHCTEMOM BaXHEMIINX XMMHMUYECKHUX IMOHITHH, 3HAHHE XHMHUYECKOU
HOMEHKJIATypbl, a TaKXe BIAaJ€HUE XHMHUYECKON CHUMBOJMKONW (XMMHUYECKHUMH GopMylaMu U
YPaBHEHUSMH).

3. MecTo yueOHOro npeamera B yueOHOM IJIaHE
Xumusi B OCHOBHOM TIKOJIe M3ydaeTcs 8 u 9 kmaccax. O01iee 9ucio yueOHbIX 4acoB 3a 2 rojia 00ydeHus
cocraBnsieT 138,u3 Hux 70 (2 4 B Henento) B § kinacce, 684 (2 yaca B Heqeni0) B 9 Kiacce.
[IpemyiaraemMerit Kypc XOTS MU HOCHT OOIIEKYIbTYPHBIA XapaKTep W HE CTaBUT 3a7ady MpodhecCuOHATBHOM
HOJATOTOBKH OOYYaIOLINXCS, TEM HE MEHEe MO3BOJISIET UM ONPEAEIUTHCS ¢ BEIOOPOM Ipoduiist 00yueHHs B
CTapIel IKoJe.

3HAUUTENBHOE MECTO B COAEPKAHUM Kypca OTBOJIUTCS XUMHUYECKOMY SKcIepuMeHTY. OH OTKpBIBaeT

BO3MOXKHOCTh (JOPMUPOBATH y YUAIIUXCS CHEIMAIbHbIE TPEAMETHBIE YMEHUS:
— paboTaTh ¢ BelleCTBaMH;
— BBITMIOJIHATH MPOCTHIE XUMUYECKUE OMBITHI;
— YUYHUT HIKOJBHUKOB 0€301IaCHOMY U 9KOJIOTHYECKH TPaMOTHOMY OOpAIllEHHUIO C BEIIECTBAMH B OBITY U
Ha MPOU3BOJCTBE.
[IporpamMmMon IpeyCMOTPEHO IIPOBEICHHUE:
8 kJace



KOHTPOJIBHBIX padoT — 4 yaca,
MPaKTHUYECKUX padboT — 7 4acos.
9 xiacc
KOHTPOJIbHBIX paboT — 4 yaca,
MPAaKTUYECKUX paboOT — 7 4acoB.
Cpoxk peanu3zanuu yueOHO nporpaMmbl- 1Ba y4eOHBIX ToAa

4. lleHHOCTHbIE OPMEHTUPBI CO/lep:KaHusl y4eOHOro npeaMera « XuMHsI»
YueOHblii nmpeamer «XUMUS», B COACPXKAHUM KOTOPOrO TIIaBHBIMH KOMIIOHEHTAaMU SIBIISIOTCS HayudHbIE
3HAaHUS ¥ HAYYHBIE METOJbI MMO3HAHMSA, MO3BOJISET MPOOYKIATh Y YYAIIUXCSI SMOIMOHATBLHO-IIEHHOCTHOE
OTHONICHHE K M3y4yaeMoMy Marepuainy. B pesynbraTe yd4eOHOHN NeATEIbHOCTH CO3AAIOTCSI YCIOBUS IS
dopmupoBanuss cucrembl UeHHOcTei. Ilo3HaBarenbHass ¢GyHKUMsS y4eOHOTO mpeaMeTa «XUMHS
3aKJII0YAETCs B CIIOCOOHOCTH €0 COJIepKaHusl Pa3BUBAThH [IEHHOCTHBIE KAUeCTBA Y yUaIIHXCS.
Ilo3nasamenvnvie yennocmu: omHouieHue K XUMUYECKUM 3HAHUSAM KakK OJHOMY M3 KOMIIOHEHTOB
KYJIBTYpbl UYe€JOBEeKa HapsAy C JIPYrUMH €CTECTBEHHOHAayUYHBIMH 3HAHHUSIMH; OKPYXKAIOLUIEeMy MHUPY Kak
MUPY BEIIECTB ¥ MPOUCXOIIINX C HUIMHU SBJICHHIA; TIO3HABATEIBLHON JESITETBHOCTH (KaK TEOpEeTHYe- CKO,
TaK U SKCIIEPUMEHTAIbHON) KaK HCTOUHUKY 3HAHUM; noHUMaHue: OObEKTUBHOCTH U JIOCTOBEPHOCTH 3HAHUHN
0 BEIIECTBaX M MPOUCXOMAIINX C HUMH SBJICHUAX; CI0KHOCTU M OECKOHEUHOCTH IpoLiecca MO3HaHus (Ha
npUMepe UCTOPUH XUMHUYECKHX OTKPBITHI); NEHCTBUS 3aKOHOB MPUPOJBI U HEOOXOJUMOCTH UX y4yeTa BO
BceX c(hepax AeATeIbHOCTH YeJI0BEKa; 3HAYCHNUS XMMHUYECKIX 3HAHUH JUTS peIIeHHs TI00abHBIX MPO0IieM
YeloBeYeCTBa (PHEPreTUUYECKOM, CHIPHEBOM, MPOJOBOJILCTBEHHOW, 370POBbS M JOJTOJIETHUS YeNOBEKa,
TEXHOJIOTHYECKUX aBapuid, r100aIbHOM SKOJIOTUH U JP.).
Llennocmu mpyoa u 6vima: OTHONICHHWE K TPYAOBOH IESATENBHOCTH KaK €CTECTBEHHOW (PU3MYECKOW U
MHTEJUIEKTYaJ IbHOH MOTPEOHOCTH, TPYAy KaK TBOPYECKOH ESTEIbHOCTH, IO3BOJISIOUICH NPUMEHSTH
3HAHUS Ha MPAKTHKE; COXPaHEHUE U MOAJep)KaHue COOCTBEHHOTO 3/10POBbS U 3/I0POBbS OKPY)KAIOIIHUX, B
TOM YHCJI€ OpPraHW3allUsl MUTAHHUS C YYETOM COCTaBa M HSHEPreTUYECKOH LEHHOCTH IMUIIN; COOIIIOJCHHE
npaBuJl OE30MACHOTO HCIOIb30BAaHMS BEIIECTB (JIEKAPCTBEHHBIX MPENapaTroB, CPEACTB OBITOBOI XHMMUH,
NECTUIU/IOB, TOPIOYE-CMA30YHBIX MAaTEPUANIOB M JIp.) B TIOBCEJIHEBHOW XHM3HH, OCO3HAHUE JOCTHIKCHHS
JUYHOTO ycliexa B TPYAOBOM JEATENbHOCTH 3a CYET COOCTBEHHON KOMIIETEHTHOCTH B COOTBETCTBHHU C
COLMAIBHBIMU CTaHJAPTAMH W TIOCIEIYIOUINM COIMAIbHBIM OJO0OpEHHEM MOCTIDKEHHH HAyKH XUMHH U
XMMHUYECKOT0 IIPOU3BOJICTBA ISl Pa3BUTHSI COBPEMEHHOTO O0IIEeCTBa.
Hpaecmeennvie uennocmu: omnouieHue «k cede (0co3HaHHE COOCTBEHHOTO JIOCTOMHCTBA, UYBCTBO
OOIIECTBEHHOT0 JI0Jra, AMCLUUIUIMHUPOBAHHOCTb, YECTHOCTh M MPaBAMBOCTb, MPOCTOTA U CKPOMHOCTb,
HETePIUMOCTh K HECHPaBEIJIMBOCTH, INMPH3HAHWE HEOOXOAMMOCTH CaMOCOBEPIICHCTBOBAHUS), IPYTUM
aroasM  (TyMaHHM3M, B3aUMHOE YB@KEHHE MEXIYy JIIOJAbMM, TOBapuUIIEecKas B3aUMOIOMOIb U
TpeOOBATENbHOCTh, KOJUIEKTHBU3M, 3a00Ta O JPYrUX JIOIAX), Tpupojae (OepexHoe OTHOIIEHHE K €€
60rarcTBy, HETEPIUMOCTb K HapyIIEHUSIM 3KOJOIMYECKUX HOPM U TpeOOBaHUH, SKOJOTMYECKH TPaMOTHOE
OTHOLIEHHE K COXPaHEHHIO Truapocdepsl, aTMochepsl, MOUBbI, OHMOC(hEphl, YETOBEUECKOIO0 OpPraHHU3Ma;
OLIGHKa JIeHCTBMS BOIPEKM 3aKOHAM MPHUPOJbI, TPHUBOJAIIETO K BO3HUKHOBEHHIO IJIOOATBHBIX
npo0eM); noHumarue HeOOXOIMMOCTH YBOKUTEIFHOTO OTHOIICHHUS K JIOCTIKEHHSM OTE€YECTBEHHOU
HaYKH, UCCIIEIOBATENbCKOM IEATEIbHOCTH POCCUHCKUX YUEHBIX-XUMHUKOB (TaTPUOTUYECKHE UYBCTBA).
KommyHnukamuenvle uenHHOCHmU: OMHOWEHUEe K HOpMaM sI3bIKa (€CTECTBEHHOTO M XHUMHUYECKOTO) B
pa3IMYHBIX ~ HUCTOYHMKAaX uHpopmauuu  (nurteparypa, CMMU, UWntepuer wu  1p.); nonumanue
Heobxo0uMocmu. TIPUHATHS PA3INIHBIX CPENICTB U MPUEMOB KOMMYHHKAIIAH; MTOTy4eHHUS HH(pOpMaIiy u3
Pa3IMYHBIX HCTOYHHUKOB; apryMEHTHPOBAHHOW, KPUTUYECKOM OLIEHKM HH(POpPMAllMHU, TMOJTYy4YeHHOH U3
pa3IMYHBIX HCTOYHUKOB; COOOIIEHHS TOYHOH M JOCTOBEPHOW WH(OPMAIUH; SCHOCTH, IOCTYITHOCTH,
JIOTMYHOCTH B 3aBUCUMOCTH OT II€JIM, MOJHOTHI MJIM KPAaTKOCTU W3JIOKEHHUsI WH(POpMAIUU; CTPEMIICHUS
TIOHATH CMBICTT OOPANEHHOH K YeJI0BEKY peur (yCTHOW W MUCHhMEHHOM); BEJCHUS AUAJIOTa TSl BHISIBICHUS
pa3HBIX TOYEK 3PEHUS HAa paccMaTpUBaeMyI0 MH()OPMAIUIO; BBIPAKEHHS JTHMYHBIX OLIEHOK U CYXKJEHHII,
NIPUHSTHS BBIBOJIA, KOTOPBIH (OPMHPYETCSI B IPOIECCe KOMMYHHUKAIIHH.
Icmemuueckue yeHHocmu: NOUMUEHOE 4YECMBEHHO-YEHHOCMHOE OMHOUleHUue: K OKPYKaloIeMy MUpY
(KpacoTa, COBEpIIEHCTBO U TapMOHHMS OKpYXaroulel Mpupoibl U KOCMOCAa B IEJIOM); PUPOJHOMY MHUPY
BEIIIECTB M UX IMPEBPAIIECHUI HE TOJBKO C TOUKU 3PEHUS MOTPEOUTENs, a KaK K UICTOYHUKY MPEKPACHOTO,



TapMOHUYHOTO, KpPacHBOIO, MOJYUHSIOUIETOCS 3aKOHOMEPHOCTSM, HPOMOPLUOHATIBHOIO (Ha HpuUMepe
B3aMMOCBSI3M CTPOEHHS M CBOMCTB aTOMOB M BEILIECTB); BBINOJIHEHUIO Y4eOHBIX 3a/1ad KaK K IpPOLECcCY,
JIOCTABJISAIONIEMY ICTETUYECKOE YJOBOJIBCTBUE (KPACHBOE, H3SIIIHOE PEIICHHE WM J0Ka3a- TEeIbCTBO,
IPOCTOTa, B OCHOBE KOTOPOM JIEKUT TapMOHUSA); HOHUMAHUE HeoOX00umMocmu N300paKeHUs] HUCTHHBI,
Hay4YHbIX 3HAaHWW B YyBCTBEHHOW (opme (Hampumep, B TNPOU3BEACHHUIX MCKYCCTBA, MOCBSAIICHHBIX
HAY4YHBIM OTKPBITHUSAM, YYEHBIM, BEILIECTBAM U UX IPEBPALCHUM).
5. JIM4YHOCTHBIE, MeTanpeIMeTHbIE U NMpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS Kypca XUMHH

ITo 3aBepiIeHHIO Kypca XMMUU Ha 3Talle OCHOBHOI'O 0011ero 00pa3oBaHus BBITYCKHUKH OCHOBHOM
IIKOJIBI JIOJDKHBI OBJAJIETh CIECTYIOUMMH PE3yIbTaTaMHt:
JIn4HOCTHBIE pe3y/IbTaThl:
1) ocosnanue cBOCH STHUYECKOW NPUHAIICIKHOCTH, 3HAHHE MCTOPUM XHMHH M BKJIaJa POCCHICKOM
XMMHUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) ¢hopmuposanue OTBETCTBEHHOTO OTHOLICHUS K TIO3HAHHWIO XHMHH;, TOTOBHOCTH H CIIOCOOHOCTH
y4yalluxcsk K CaMOpa3BUTHIO U CaMOOOpPa30BaHMIO HAa OCHOBE HM3Y4YEHHBIX (PaKTOB, 3aKOHOB M TEOPHH
XUMHH; OCO3HAHHOI'O BHIOOPA U MOCTPOCHUE MHAMBHUAYAJIbHON 00pa30BaTeIbHON TPAEKTOPHH;
3) popmuposanue 1ENOCTHON €CTECTBEHHO-HAYYHOH KApTUHBI MHpPa, HEOTHEMIIEMOW YacThlO KOTOPOM
ABJIACTCA XUMHUYCCKAsA KapTUHA MHPA,
4) ogradenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHsI HAyKH U OOILECTBEHHOMN
IMPAKTHUKH, B TOM YHUCJIC U XUMHYCCKUM;
5) ocsoenue connanbHbIX HOPM, MPABUI TOBEICHUs, poield ¥ (HOPM COLHATBHON JKH3HH B COLUYME,
NpUPOZC W YaCTHOM JKM3HM HA OCHOBE ODKOJOIMYECKOW KyIbTYpbl M 0Oe3omacHoro oOpamieHus ¢
BEILIECTBAMU U MaTepUalaMu;
6) popmuposarue KOMMYHHUKATUBHON KOMIIETCHTHOCTH B OOIIEHHHM CO CBEPCTHUKAMH M B3POCIIBIMH B
npoiiecce 00pa3oBaTeNIbHOM, 0OLIECTBEHHO MOJIE3HOH, yueOHO-H1CcCIe10BaTeIbCKON, TBOPUECKON 1 APYrHX
BUOOB ACATCIBHOCTH, CBJA3aHHBIX C XHUMUEH.
MeTtanpeaMeTHble pe3yJbTaThl:
1) onpedenenue ueneit COOCTBEHHOTO 00YYCHHS, TIOCTAHOBKA M (YOPMYIIMPOBAHUE IS CE0sl HOBBIX 3a/1a4;
2) naanuposarue MyTeil TOCTHKEHHS KEIaeMOro pe3ysibTara 00yUeHHUs] XUMUH KaK TEOPETUUECKOTO, TaK
IKCIEPUMEHTAIHHOTO XapaKTepa;
3) coomHecenue CBOUX ACHCTBHI C IUIAHUPYEMBIMH Pe3YJIbTaTaMH, OCYWeCmaieHue KOHTPOIsl CBOeH
NeSITEIbHOCTH B TPOIECCE TOCTHIKECHUS Pe3yNbTara, onpedeieHue CiocoO00B IEHCTBHUI TPU BHITIOIHEHUH
71a00paTOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUH C MpaBHJIaAMH TEXHUKU 0€30IaCHOCTH;
4) onpedenenue NICTOYHUKOB ~ XUMHYECKOW HMH(MOpPMAILUKM, TOJy4eHHe U aHanu3 €€, COo3JaHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro NMpe3eHTaLus;
5) ucnonv3zo6anue OCHOBHBIX ~HMHTEIUICKTYaJbHBIX OMEpAallMid: aHalM3a ¢ CUHTE3a, CPaBHEHHS U
cucTeMaTu3aluy, O0OOLIeHHs W KOHKPETH3allUH, 8blsisNeHue TPUUNHHO-CIICACTBEHHBIX  CBA3EH
U NOCMpOoeHue TOTHYECKOTO PACCY)KICHHUS W yMO3aKIIOUYEHUS (MHIYKTUBHOTO, JEAYKTHBHOTO W TIO
aHaJIOTHH) Ha MaTepualle eCTeCTBEHHO-HAyYHOI'O COJIePKAHUS;
6) ymenue co3aaBaTh, IPUMEHATh U MPEOOPA30BBIBATH 3HAKK U CUMBOJIBI, MOJICTH M CXEMbI [UIS PEIICHHS
y4eOHBIX U MM03HABaTEIbHbIX 33j1ay;
7) hopmuposanue v pazsumue SKOJIOTHUECKOTO MBIIUICHHS, YMEHUE MPUMEHSATh €ro B MO3HABATEIHHOM,
KOMMYHHKATHUBHOH, COIIMAIBbHOM MpakTHKe U MPOPecCHOHATbHON OpUEHTAlINY;
8) eenepuposanue uiei u onpeeIeHNe CPEACTB, HEOOXOIUMBIX JUTS UX PeaTU3allkH.
IIpeameTHbIe pe3yabTaThI:
1) ymenue 0603HaYaTh XUMHYCCKUE JIEMEHTHI, HAa3bIBaTh UX M XapaKTEPHU30BaTh HA OCHOBE MOJIOKEHUS B
nepuoauueckoit cucreme /. 1. Menneneesa;
2) ¢hopmynuposanue N3y4CHHBIX TOHSATHN: BEIIECTBO, XUMHYECKHHA 3JEMEHT, aToM, MOJIEKyJa, HOH,
KaTHOH, aHUOH, IIPOCTOE U CJIOKHOE BEIECTBO, XUMHUUECKAs peaKLusl, BUJIbl XMMUYECKUX PEaKkIHii U T. I.;
3) onpedenenue no Ghopmynam cocTaBa HEOPraHUIECKUX U OPraHUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB
XUMHUYECKHX 3JIEMEHTOB WUJIM CTETIEHU X OKUCIICHUS;
4) nonumanue HGOPMALVH, KOTOPYIO HECYT XUMHYECKHUE 3HAKH, GOPMYIIBI H ypaBHEHUS,



5) ymenue knaccuguyuposams pocThie  (METAUIBI, HEMETAJUIbI, OJIATOPOJTHBIE Ta3bl) W  CIOXKHBIC
(OuHapHBIE COEIMHEHMs, B TOM YHCJIE€ U OKCHUIBl, a TaKXKe TMJIPOKCUABI — KHUCIOTHI, OCHOBAaHMI,
amM(OTepHbIE THUPOKCHIBI — U COJIN) BELIECTBA;
6) popmynuposanue IEPUOANIECKOTO 33aKOHA, 00bsACHEHUe CTPYKTYPbl U MH(GOPMAIIUU, KOTOPYHO HECET
nepuoguYecKas cucremMa XxuMmuyeckux snementoB  JI. WM. Menneneesa, packpvimue 3HaYCHUS
IEPUOINYECKOr0 3aKOHA;
7) ymeHue xapakmepu3z06ams CTPOSHHE BEIECTBA — BHJIbl XUMHUECKHX CBS3€H U TUIIBI KPUCTAJUTUUCCKUX
pPELIETOK;
8) onucanue cTpoeHHsT aTOMOB XUMHYECKHX OJJIEMCHTOB C TMOPSAKOBBIMH HoMepamu 1—20 wu
26, omobpasiceHue uX ¢ TIOMOIIBIO CXEM;
9) cocmasnenue GopmMys OKCHIOB XUMHUYECKHX JIEMEHTOB U COOTBETCTBYIOIINX UM T'HPOKCHIOB;
10) nanucanue cTpyKTYpHBIX (OPMYNT MOJCKYISPHBIX COCAMHEHUH M (QOPMYJIBHBIX EIUHUI] HOHHBIX
COCMHEHUH 110 BaJICHTHOCTH, CTEIICHU OKHCIICHHSI WM 3apsily HOHOB;
11) ymenue popmynuposams OCHOBHBIC 3aKOHBI XMMHH: IIOCTOSHCTBA COCTaBa BELICCTB MOJICKYJISIPHOTO
CTPOEHUSI, COXPAHEHUS MAaCChI BEIIECTB, 3aKOH ABOTaJIpo;
12) ymenue  opmynuposams OCHOBHBIC TIOJNOXKEHHS aTOMHO-MOJICKYJISIPHOTO YYCHUSI M TEOPUH
AIIEKTPOIIUTUIECKOH TUCCOIMALINY;
13) onpedenenue npu3HAKOB, YCIOBHUI MIPOTEKAHUS U MPEKPALICHHUS XUMUYCCKHX PEAKIIH;
14) cocmaenenue MONEKYJISIPHBIX ~ YPAaBHEHHH  XMMHYECKUX  pEaKIMi, IMOATBEPKIAONMX  OOIIHe
XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BELIECTB M OTPAKAIOIIMX CBSI3U MEXKIY
KJaccaMH COCIUHCHMIA,
15) cocmaenenue ypaBHeHHI peakiMii ¢ y4acTHEM JICKTPOIUTOB TAKXKE B HOHHOI (opme;
16) onpedenenue N0 XUMUYECKHM ypPaBHEHUSIM MPUHAUIC)KHOCTH PEAKIMN K ONMPEACIEHHOMY THITY WM
BHJLY;
17) cocmaenenue ypaBHEHUH  OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  C MOMOIIBI  METojJa
3JIEKTPOHHOTO OajaHca;
18) npumenenue MOHATHI «OKUCICHUE» M «BOCCTAHOBIICHUE JIJISl XapaKTEPUCTHUKH XMMHUYECKUX CBOMCTB
BEIIIECTB;
19) onpedenenue ¢ TOMOIIBIO KAYECTBCHHBIX PEAKIMN XJIOPUI-, CYTb(}aT- 1 KapOOHAT-aHHOHOB M KaTHOHA
aMMOHHUS B pacTBOPE;
20) obwsicHeHue BIASHYS PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMUYCCKUX PEaKIIHIA;
21) ymenue xapaxmepuzoeamp TONOKEHHE METANIOB M HEMETAUIOB B MEPHOAUYECKON  CHCTEMe
9JIEMEHTOB, CTPOSHHE UX aTOMOB M KPHCTAJLIOB, 00IINe (PU3NIECKHE M XUMUYECKHE CBOWCTBA;
22) 06vscHeHue MHOTOOOpa3Hs IIPOCTHIX BEIIECTB SBJICHHEM AIUIOTPOIHHU C YKa3aHUEeM ¢€ TPHYHH;
23) ycmarnognenue pa3muuuil TUAPO-, MUPO- U DICKTPOMETAILTYPIHH U WIIOCHMPUPOSAHUE ITHX PA3TTAIAI
IpUMEpaMH MPOMBIIUIEHHBIX CIIOCOO0B MOTY4YEHHUS] METAIIIOB;
24) ymenue oasams o0OuLyr0 XapakTepuctuky siemento I, I, VIIA rpymm, a Taxke BoJ0poaa, KHCIopoa,
a3ora, cepsl, ¢ochopa, yriepoaa, KpeMHUsS U OOpa30BaHHBIX HMMH IPOCTHIX BEIIECTB U BaKHEUIIMX
COCIMHEHUH (CTpOeHWE, HAXOXKACHWE B MPHPOJIE, TOJTy4YeHHE, (U3MYECKHEe M XHMHUYECKHE CBOWCTBA,
pUMEHEHNE);
25) ymeHnue onucvieams KOPPO3UIO METAIUIOB U CIIOCOOBI 3aIIUTHI OT HeE,
26) ymeHue npouzgo0ums XMMHUYECKHE PACUYETHI C UCTIOIB30BaHUEM TIOHITUI «MaccoBasi J10JIsl BEIIECTBA B
CMECH», «KOJIMYECTBO BEIIECTBAY, «MOJISIPHBIA 00BEMY» 10 POpMyIIaM M ypaBHEHHSIM PEaKIIHIA;
27) onucanue CBOUCTB M IPAKTUYECKOTO 3HAYCHHUSI H3yYCHHBIX OPraHMYECKUX BEILECTB;
28) gvinonnenue 0003HAYCHHBIX B MPOrpaMMe IKCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUIECKUX BEIIECTB
10 COOTBETCTBYIOILIMM ITPU3HAKAM;
29) cobmodenue ipaBua O6€30MACHOM PabOTHI B XUMUUECKOM KaOUHeTe (J1ab0paTopun).
Conep:xanue yueOHOro npeamera
Xumus 8 ki1ace
(70 yacos, 2 yaca B HeJ1€JI10)
HavajbHble NOHATHSI M 3aKOHbI XUMUHK(21 yac)



Tena u Bemecta. CBoiicTBa BellecTB. DTaJOHHBIE (PU3MUECKUE CBOMCTBA BeleCTB. Marepuansl U
MaTepHuagoBe/eHue. Poiab XUMHM B KH3HM COBPEMEHHOro obmecTBa. OTHOLIEHHE OOIIECTBA K XUMMM:
xemoums 1 xemohoOus.

Meroap! n3yuenus xumuu. Habmonenne. DxcnepumenT. MonenupoBanue. Mojenu MaTepuaibHbIe
Y 3HAKOBBIE UJIM CUMBOJIbHBIE.

I'asel. JKunkoctu. TBEpable BemecTBa. B3auMmHble mepexopl MEXIy arperaTHbIMU COCTOSHUSAMHU
BEIIIECTBA: BO3rOHKA (CyOnmMManusl) u JecyOonumanus, KOHJISHCALUS M HCIApeHHEe, KPUCTAJUIM3ALUS U
IUIABJICHUE.

®dusnyeckue spiaeHus. Yucrele BemiecTBa U cMecu. ['oMoreHHble U rereporeHsbsle cmecu. Cvmecu
ra3oo0OpasHble, xuakue U TBEpAbIE. CrocoObl pasfeneHus cMeced: NeperoHka, WM AUCTHUIALNA,
OTCTanBaHue, (PUIBTPOBAaHUE, KPUCTALTU3AIMS WIN BhIapuBaHue. Xpomarorpadus. [Ipumenenue 3Tux
croco0oB B 1a00paTOPHOI MTPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

Xumuueckue 37aeMeHTbl. ATOMBI U MoJieKyJbl. [IpocThie U cilokHbIE BellecTBa. AJIOTPONUs Ha
npuMepe kuciaopona. OCHOBHBIE IIOJIOKECHHMsSI aTOMHO - MOJIEKYJsIpHOrO ydeHus. Honsl. Bemecrtsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS.

3HakK (CHMBOJIBI) XMMHUYECKUX 3JeMeHTOB. MH}opmarus, KOTOpyl0 HECYT 3HaKM XHUMHUYECKUX
DJIEMEHTOB. DTHMOJIOTHSI Ha3BaHWH HEKOTOPHIX XHMMHUYECKHX »3JeMeHToB. [lepmonmmveckas Tabmiuia
xumuueckux snemeHTtoB JI. M. MenneneeBa: KOpPOTKONEPHOAHBIA M JUIMHHONEPUOJHBIA BapUaHTHI.
[lepuoae!l u rpynnel. I'naBHas u noOouHas noAarpynmnsl, uad A- u b-rpynmnel. OTHOCHTENbHAST aTOMHAS
Mmacca.

Xumnueckue ¢Gopmyisl. Munekcs u xoddduumentsr. OTHOCHTENbHAs MOJEKYJISpHAs Macca.
MaccoBast 10511 XMMHUYECKOTO 3J€MEHTa B coeAuHeHuH. MHpopmanus, KOTOPYIO HECyT XMMHUYECKHE
(dopMyIIbI.

BanentHocth. CTpyKTypHBIE (DOpMYJIbl. XUMHUYECKHE 3JEMEHThl C INOCTOSHHOW M IEpEeMEHHOM
BAJICHTHOCTHIO. BBIBOK (hopMyIIbl coeqrHeHus 110 BasieHTHOCTH. OnpeiesieHne BAICHTHOCTH XHMHYECKOTO
aseMeHTa 1o ¢opmyse BemecTBa. CocTaBieHUe Ha3BaHUM COEAMHEHHH, COCTOSIIUX U3 ABYX XUMHUYECKUX
3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH IOCTOSIHCTBA COCTAaBA BEIIECTB.

XyUMHYeCKHE peakuuu. PeareHTl M NpOAYKTHl peakuuu. IIpu3sHaKM XMMHYECKHX peakLui.
VYcnoBus ux mpoTekaHus M IpekpaiieHus. Peakuuu ropeHus. DK30T€pMHUECKHE M SHAOTEPMHUUYECKHE
peaxkuu.

3aKOH COXpaHEHUS MacChl BELIECTB. XHUMHUeckHe YypaBHeHHs. CocTaBlieHHE XHUMHUYECKUX
ypaBHeHM. THpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XuMUYECKMX peakUui 0 COCTaBy M YHUCIYy PEareéHTOB M NPOAYKTOB. THIIBI
XUMHUYECKHX peakuuid. Peakiuum coeanHeHMs, pa3jioXkeHus, 3aMelleHuss U oOMmeHa. Karammuszatopsl u
KaTajus.

Jdemoncrpauuu

o Komekuus matepuaiioB v U31€IUi U3 HUX.
e Monenu, ucrosb3yeMble Ha ypokax (pu3uku, OM0Ioruu u reorpaduu.
e OOBEMHBIE U MIAPOCTEPHKHEBBIE MOJIETH HEKOTOPHIX XUMUYECKUX BEIIECTB.
e Moaenu KpUCTAININYECKUX PEIIETOK.

o CoOupanue nmpubdopa /i MoJIydeHus ra3a v MpoBepKa ero Ha TepMETUYHOCTb.
» Bosronka cyxoro nbja, ioga ninm HaTaauHa.
e ArperaTHbl€ COCTOSIHUSI BOJBI.

o Pa3zjnenenue AByX HECMEUIMBAIOUINXCS KUAKOCTEN C IOMOIIBIO JEIUTEIHLHON BOPOHKH.
e Jluctunistop u ero padora.
e YcraHoBKa s puiabTpoBaHus U €€ paboTa.
e YCcTaHOBKA JUIsl BEITApUBaHUA U e€ padora.
o Komekiust ObITOBBIX TPUOOPOB AJ1st GUIBTPOBAHUS BO31yXa.

o Paznenenue kpacsiero BemiecTsa (pjomactepa ¢ IOMOIIbI0 OyMaXKHON XpoMaTorpagpum.
e Mojenu ayutoTpONHbIX MOAM(UKALNN YIiepoaa U Cephl.
e [lonyyenue o3oHa.



« Hoprpers 1. 5. Beprennyca u JI. . Menneneesa.
o Koporkonepnoanslil 1 IIMHHONEPUOAHBIN BapuaHThl [lepuoguueckoii cucremsr 1. W.
Menneneena
o KoHCTpynpoBaHue mapoCTepKHEBBIX MOJIEIEH MOJIEKYJI.
e Anmmapat Kunma.
o Paznoxenne 6uxpomara aMMOHHSL.
e ['opeHue cepbl U MarHUueBOM JIEHTHI.
e [Toptperst M. B. JlomonocoBa u A. JI. JlaByasbe.
e OnbIThI, WTIOCTPUPYIOIINE 3aKOH COXPAHEHUsI MaCcChl BELIECTB.
o Topenue gocdopa, pactBopeHHEe MPOAYKTA TOPEHHS B BOJIE U HCCIIEJOBAHUE TTOYYEHHOTO
pacTBOpa JAKMYCOM .
e B3auMopencTBue CoNsIHON KUCIOThI C HUHKOM.
e [lonyuenue runpoxcuna meau(Il) u ero paznoxxkeHue npu HarpeBaHUU.
JlaGopaTopHble ONBITHI

O3HakoMJIEHHE ¢ KOJUIEKIIHEH 1a00paTOpHOM MOCY/IbI.

[TpoBepka mpubopa AJis MOTyUYEHUs Ta30B Ha TePMETUYHOCTD.

O3HakoMJIEHHE C MUHEpaJIlaMU, 00pa3yIOIUMH TPaHUT.

[IpuroToBieHre reTepoOreHHON CMECH MOPOIIKOB CEPHI U JKeJle3a U UX pa3JieieHue.
B3aumopeiicTBre pacTBOPOB XJIOPUIOB M HOUIIOB KaJIKsl C paCTBOPOM HHUTparta cepedpa.
[Tonmyuenue ruapokcuna menu(Il) u ero B3auMoaeiCTBUE ¢ CEPHOIN KUCIOTOM.
B3anmopeincTere pacTBOpa coabl ¢ KUCIOTOMU.

IIpoBepka 3aKOHAa COXpAaHEHHUs MacChl BEILIECTB HA NMPUMEPE B3aMMOJACHCTBHS IIEIOYU U

NN E

KHCJIOTHI.

9. IIpoBepka 3akOHa COXpaHEHHUS MacChl BEIIECTB HA MPUMEpE B3aUMOJCHCTBUS IIEIOYU U
conu sxenesa (11I).

10. PasnoxxeHue nepokcuia BOJOPOa ¢ MOMOIIbI0 okcuaa Mapradna (IV).

11. 3amenieHue xene30M MEJIU B METHOM KYIIOpOCE.

IIpakTyeckue padoTnl

1. 3nakomMcTBO ¢ JabopaTopHbIM OOOpyaoBaHHeM. [IpaBuia TeXHUKH O€30MACHOCTH MpPU
pabote B kabunete xumuu. HekoTopbie BUIbI paboT.
2.  Ananm3 moYBHI

Baxueiimue npeacraBuTe/ M HeOpranndeckux semecrs. Kosnyecreennbie oTHomeHnusi B xumuu(18
4acoB)

CocraB Bo3ayxa. [TonsTre 06 00bEMHOM 10JIe KOMIIOHEHTA MPUPOIHON Ta30BOM cMecH —

Bo3nyxa. Pacuér 00béMa KOMIIOHEHTA Ta30BOM CMECH TI0 €T0 00BEMHOI J10J1€ U HA00OPOT.

Kucnopoa. O3on. [Tonyuenue kucnopona. Cobupanue u pacro3HaBaHHE KUCIOpoaa. XUMHUYECKHE
CBOICTBa KMCIIOPO/Ia: B3aUMOJICHCTBUE C METAJlJIaMU, HEMETaJJIaMU U CJI0KHBIMU BEIIECTBAMHU.
[Ipumenenue kucnopona. KpyroBopor kuciaopoja B IpUpoJe.

Oxkcuapl. OOpa3oBaHue Ha3BaHUI OKCUAOB MO WX Gopmynam. CocTtaBieHue GOpMYIT OKCHIOB IO UX
Ha3zBaHUsAM. [IpencraBuTeny oKCUI0B: BOJA U YIJIIEKUCIIBIN Ta3, HEralméHas N3BeCTb.

Bogopon B npupone. dusnueckre u XuMHUYECKHE CBOMCTBA BOAOPO/A, €T0 MOITYYEHUE U IPUMEHEHHE.

Kucnotsl, ux cocras u knaccuduxanus. Munukaropsl. Tabmuma pacrBopumocti. ConsHas
U CepHasi KUCJIOThI, UX CBOMCTBA U PUMEHEHHE.

Conu, ux cocrtas 1 Ha3BaHus. PacTtBopumocTs coseil B Boae. [IpeacraBurenu cone: Xaopua
HaTpus, KapOoHaT HaTpus, Ppocdar KaabIusl.



[TocTostnnas ABoranpo. Konnuectso BemiectBa. Moib. Monsipaast macca. KpatHbie e TUHUIIBI
M3MEPEHHMS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUIUMOJISIPHAS U KUJIOMOJIIPHAsE MacChl
BELIECTBA.

PacuéTel ¢ uCnoyb30BaHNEM MOHATUN «KOJUYECTBO BEILECTBA», «MOJISIPHAS MAccay, «IIOCTOSHHAs
ABoraapoy.

3akoH ABorajipo. MosipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IUIOTHOCTh OJIHOTO
ras3a 1o Jpyromy.

KpaTHble enuHUIBI U3MEPEHUS — MHUIMMOJISPHBIA U KUJIOMOJISIPHBIM 00BEeMbI ra3000pa3HbIX
BEIIECTB.

PacuéTel ¢ UCMOIB30BAHMEM MOHATUN «KOJUYECTBO BELIECTBA», «MOJIIPHASI MAcca», «MOJIAPHBII
00bEM razoBy, «IIOCTOSTHHAsE ABOTaAPO».

PacuéTel ¢ UCMOIB30BAHMEM MOHATUN «KOJUYECTBO BEILIECTBA», «MOJIIPHASI MAcca», «MOJIAPHBII
00BEM razoB», «4UciI0 ABOTrapo».

I'unpochepa. Kpyroopor Bomel B mnpupone. Dusznueckue W XUMHYECKHE CBOMCTBA BOJbI:
B3aMMO/JICHCTBUE C OKCUAAMU.

OcHoBaHus1, UX coctaB. PacTBOpUMOCTh OCHOBaHUH B Boje. VI3MeHEeHHE OKpacKu MHAMKATOPOB B
n1es09Hou cpeze. [IpencraBurenn menoyen: THAPOKCUIbI HATPUS, KIS U KaJbIUs.

PactBoputens u pactBopéHHOE BemiecTBo. PactBophl. PactBopenue. ['mapatel. MaccoBas nons
pacTBOpPEHHOrO BemlecTBa. Pacy€rpl, CBsI3aHHBIE C KCIOJb30BAaHUEM IIOHATUS «MaccoBas JOJIA
PacTBOPEHHOTO BEILIECTBAY.

JleMoOHCTpaL U

e OnpeneneHue coaepkaHusl KUCI0poJa B BO3yXeE.
o [TonyueHue kuciIopoia pa3jaoKeHUEM IepMaHraHaTa Kajlus U epoKcuaa

BOZIOpPOAA.

e CobupaHue METOJJOM BBHITECHEHHSI BO3/1yXa U BOJIBI.

e Pacnio3naBanue kuciopoja.

e ['opeHue maruus, xenesa, yris, cepbl 1 pocdopa B KUCIOPO/IE.

o Koynexuus okcuaos.

e [Tonyuenue, cobupanue u pacro3HaBaHuE BOJIOPO/IA.

e ['openue Bonopoaa.

» BzaumoetictBue Bogoposaa ¢ okcuaom meau(1l).

o Konnexkuus MUHEpaJIbHBIX KUCIIOT.

o [IpaBuiio pa3baBneHus cepoil KUCIOTHI.

o Koynexuus conent.

e Tabnuia pacTBOPUMOCTH OCHOBAHMM, KUCJIOT U COJIEH B BOJIE.
o Hekoropble MeTaibl, HEMETAJUIbI U COEIUHEHHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.

e Monenb MOJSIpHOTO 00BEMa ra3000pa3HBIX BEIIECTB.

JlaGopaTopHbie ONBITHI

12. TlomyTHEHHE U3BECTKOBOM BOMBI MPH MPOIMTYCKAHUH YTICKUCIIOTO Ta3a.

13. TMomyuyeHue BoOpO/ia B3aUMOCHCTBUEM LIMHKA U COJITHOW KUCIIOTHI.

14. Pacno3HaBaHHe KHCIOT HHIUKATOPAMHU.

15. H3meHeHHe OKpAaCKU MHIMKATOPOB B IIEJIOYHOH cpere.

16. O3HakomyIeHHE C TpermapaTaMd JOMAallHeW WM IIKOJFHOW anTedKh — pPacTBOPAMH
NEPOKCH/IA BOJIOPO/IA, CHMPTOBOM HACTOWKH MOJA U HAIIATBIPHOT'O CIIUPTA.

IIpakTHyeckue padoTnl
3. Tlonmyuenue, cobupanue U pacrio3HaBaHUE KUCIOPO/A.

4. Tlomydenue, coOMpaHue U pacrio3HaBaHUE BOJOPOIA.
5. IlpuroroBieHue pacCTBOPOB COJIEH C UX 33aJJaHHON MacCCOBOM JTOJICH.



OcHOBHBIE KJI1aCChl HeOpraHuvdeckux coequHenni (10 yacon)
O06o00menure cBeieHn 00 OKCHIax, UX KiacCu(UKaIMU, HA3BaHUIX U CBOMCTBAX.
CrocoOsbI MOTy9eHUST OKCUJIOB.

OcHoBaHus, WX KiaccudUKalMsa, Ha3BaHUS W CBOMCTBA. BzammonelcTBHE ¢ KHCIOTaMH,
KHUCIIOTHBIMH OKCHJaMU U COJIAMH. PasnokeHue HepacTBOPUMBIX OCHOBaHMM. CrocoObl MOTyYeHHs
OCHOBaHHH.

Kucnote, wux xknaccudukamuss u Ha3zBaHusa. OOmMe XWUMHYECKHE CBOWCTBA  KHUCIOT.
B3aumoneiictBue KUCIOT € METAUIAMHU. OJICKTPOXUMHUYECKUU  psifi HAOPSOKEHUM  METaJIOB.
BsanmogeiicTBre KUCIOT C OKCHIaMH METaJJIOB.

B3aumoneiicTBe KHUCIOT C OCHOBAHMSIMM — peaklusi HeWTpanu3zanuu. B3aumoneincTBue KHUCIOT
c COJISIMU. [TomydeHnne 6ECKUCIOPOTHBIX
1 KHCIIOPOJICOACPKAIINX KUCIIOT.

Conu, ux kiaccupukamus U CBOMCTBa. B3anmoaeiicTBre coneii ¢ MeTauiaMu, 0COOCHHOCTH 3TUX
peakuuii. BzaumopaencTBue coliei ¢ CoIsIMH.

['eneTndeckue psiapl MeTaIa 1 HeMeTasuia. ['eHeTudyeckas CBsI3b MEXKIy Kiiaccamu
HEOPTraHWYECKHUX BEIECTB.

JlabopaTropHbie ONBITHI

17. BsauMojelcTBHE OKCHIA KAJILLHUSI C BOJIOM.

18. IlomyTHeHHE U3BECTKOBOW BOJBI.

19. Peakuus HEWTpaIH3aIuy.

20. IMomyuenue rugpokcuna menu (II) u ero B3aumopeiicTBue ¢ KUCIOTOM.
21. Pasnoxenue runpokcuna menu (I1) mpu HarpeBanum.
22. BzaumoneiicTBHE KHCIOT C METAJUIAMHU.

23. B3sauMojeicTBHE KUCIOT C COJISIMU.

24. OsHaKOMIIEHHE C KOJJIEKIIUENA COIEH.

25. Bzammopeiictue cynbdara meau(Il) c sxene3om.

26. B3zaummogelcTBHE COJICH C COISIMH.

27. Tenermdeckas CBSI3b Ha MPUMEPE COCTUHEHUN MEITH.

IIpakTHyeckue padoTnl
6. Pemenune sKCTIEpIMEHTABHBIX 32/1a4.

[Mepuoauyeckuii 3axkoH 1 Ilepuoanyeckas cucreMa XuMHYECKHX 2JIEMEHTOB
. . MenpaesieeBa u ctpoeHue aroma( 8 yacos)

EcrecTBeHHbIE ceMeENWCTBA XMMHUYECKUX DJIEMEHTOB: LIEJIOYHbIE W  IIEJIIOYHO3EMEIBHBIE

MeTaJljIbl, TaJOreHbl, HHEpTHbIE (OmaropoaHsie) raszpl. AMQpoTepHOCTh. AM(OTEpHBIE OKCUABI U

ruapokcuibl. KoMIieKkcHbIe Comu.

Ortkpeitue . . MenneneessiM [leproanueckoro 3akoHa u cosznanne uM [leproanyueckoit
CHUCTEMBbI XUMUYECKUX DJIEMEHTOB.

AToMBI Kak (popma CylmiecTBOBaHUS XHMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEIICHUS O CTPOCHUU
aToMOB. JlokazaTenbcTBa CIOXKHOCTH cTpoeHHs atomoB. OmbiTel Peszepdopna. I[lnanerapHas Momaens
CTPOEHUA aTOMA.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTpOHBL. OTHOCUTENBbHAs aTOMHas Macca. B3aumocBs3b
MOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASI ATOMHAsI Macca.

Mukpomup. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKHUX 371eMeHTOB NoelNo
1-20. [TonsiTe 0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

M3otonbl.  ®usmueckuid cMmbici  cuMBOJUKM  Ilepuogmueckoit  cuctembl. CoBpeMmeHHas
dbopmynupoBka Ilepuonnueckoro 3akoHa. MI3MeHEHHs] CBOWCTB DJIEMEHTOB B IMEPHOJAX M TPYIAxX, Kak
(GyHKLUS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.



XapakTepuCTHKA 3JIEMEHTA-METAIIA U JIEMEHTA-HEMETAJLIA 110 UX NOJIOKEeHUI0 B [lepronnueckoi
cucTteMe xuMmudeckux anemeHToB J[. 1. Menaeneena.
JdemoncTpanuu
e Paznuynbie HopMBI TAOTUI] IEPUOTUICCKON CUCTEMBI.
e MopnenupoBanue nocrpoenus Ilepuonnueckon cucrems! . . Menneneesa.
o MojielIi aTOMOB XHMHUYECKHX DJICMCHTOB.
e Mopaenu aTOMOB 3JIeMEHTOB 1—3-r0 IeproI0B
JlaGopaTopHbie ONbITHI.

28. Tlomyuenue ampOTEpHOTro TMIPOKCH/IA U UCCIEIOBAHNE €TI0 CBOUCTB.

Xumuveckas cBsizb. OKNCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE peakuuu (11 yacos)

HNonnas xumuueckas cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METAUIOB U HeMeTasioB. CXeMBI
o0pa3oBaHUsl MOHHOM CBSI3U Ui OWHApHBIX coelWHEHUH. VOHHBIE KpHUCTaNIMYeCKUEe PEMETKH U
(u3nyeckue cBOWCTBA BEUIECTB C ITUM TUIIOM pelI€ToK. [ToHsTHE 0 POpMYIBHON €AMHMIIE BEILIECTBA.

KoBanentHas xumuyeckass CBfA3b. OJEKTPOHHbIE U CTPYKTypHble (opmynsl. KoBaneHTHas
HerosipHast cBsA3b. CxeMbl 00pa30BaHMs KOBAICHTHOM CBSI3U JUTsl OMHAPHBIX COCAMHEHUIH. MOJEKyIsIpHbIC
Y aTOMHbBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DNEeKTPOOTpULIATEILHOCTD. Psn anexTpoorpunarensHocTd. KoBasieHTHas mosispHas XUMHUYECKast
cBs3b. Jlumonb. Cxembl 0Opa3oBaHMsI KOBAJCHTHOW TMOJSPHON CBA3M ISl OMHAPHBIX COCAMHEHUU.
MounekynsipHble U aTOMHBIE KPUCTAJUINYECKUE PEIETKH, CBOMCTBA BEIIECTB C TUM TUIIOM PELIETOK.

Meraminueckass XUMHYECKasi CBSI3b M MeTajuIMuecKas KpucTtajuimdeckas pemérka. (CBoiicTBa
BELIECTB C TUM TUIIOM peli€ToK. EnnHas npuposa XMMHUECKUX CBSI3EH.

Crenens okucienus. CpaBHEHHE CTENIEHU OKHUCIICHUs U BalleHTHOCTHU. [IpaBuiia pacuéra creneneit
OKHCIICHHS 110 (hopMyIaM XUMHUYECKUX COCAHMHEHUI.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. OnpeeneHue CTeneHel OKUCICHMsI ISl DJIIEMEHTOB,
oOpa3ylomMx BellecTBa pa3HbIX KjaccoB. Peakuuu HOHHOrO oOMEHa M OKHCIUTENIbHO-
BOCCTAHOBUTENIBbHbIE peakuuu. OKHCIUTENb M BOCCTAHOBUTENb, OKHCIEHHUE U BOCCTAaHOBIICHHUE.
CocraBieHne ypaBHEHU OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI METOJIOM JIEKTPOHHOTO OaaHca.

JdemMoHcTpanuu

e Buneo ¢pparmenTs! u cnaiinel «MloHHAas XUMHUYECKast CBA3b ».

o Komekuus BemecTB ¢ MOHHOM XMMHAYECKOM CBSI3bIO.

e Mosien HOHHBIX KPUCTAJUIMYECKUX PEHIETOK.

e Buneogparments! u cnaiiipl «KoBaeHTHasXUMHUYECKAst CBSA3bY.

o Kosuteknus BemecTB MOJIEKYJIIPHOTO U @aTOMHOI'O CTPOEHHUS.

e Monienu MOJIEKyISpHBIX U @aTOMHBIX KPUCTANINYECKUX PEIIETOK.

e BuneopparmenTs! u cnaiiasl «Merannndyeckass XUMAYECKas CBSA3bY.

o Komtekuus «MeTtaibl U CIIIaBbD».

» BzaumoseiicTBue uHKa ¢ cepoi, COISTHONW KUCIoToH, xinopuaom menu (II).

e ['opeHne maruus.

. B3anmoneicTere XJIOPHOM U CEPOBOAOPOIHOM BOJBI.
JlabopaTopHbIe ONBITHI

29. MU3roromieHue MOJENH, WIUTFOCTPUPYIOLIEH CBOMCTBAa METANTMYECKOI CBSI3U

Conep:xanue yueOHOro npeamera
Xumua 9 kiaace
(68 uacos, 2 yaca B HeeJII0)
IloBTOpeHue u 00001mIeHNe cBeAeHUil Mo Kypcy 8 kiaacca( S yacoB)
bunapubsie coemuHenus. Okcunbsl coneoOpasyromme W HeconeoOpasyromme. [ HIpoKcuab:
OCHOBaHUs, aMpoTepHbIe, KUCIOThL. CpeiHre, KUCIIbIE, OCHOBHBIE COJH.



OO6o0mieHne cBeIeHU O XMMHUYECKHX peakiusax. Kimaccudukanus XUMHUUECKUX pEeakuuid 110
pa3MYHBIM OCHOBAHUSAM: COCTaBY M UHUCIy pEarupyroliux M oO0pasyoLIUXCs BEILECTB, TEIIOBOMY
3 deKTy, HampaBICHUIO, U3MEHEHUIO CTENEHEH OKHCICHHS HJIEMEHTOB, OOpa3yIOUIMX pearupyromme
BEILIECTBA, (haze, UCIOJIb30BAaHUIO KaTaau3aTopa.

[TonsiTue 0 CKOPOCTH XMMHUYECKOW peakuuu. DaAKTOPHI, BIMSIOMIME HA CKOPOCTh XMUMHUYECKUX
peakuMi: OpUpoJia  pearupyrolluX — BELIECTB, MX  KOHIEHTpauus, TeMmiepaTypa, IUIOILAdb
COIPUKOCHOBEHMSI, HAIMUUE KaTanu3aropa. Karanus.

JdemoHcTpauuu
. O3HaKOMIJIEHHE C KOJUIEKIIUSIMH METAJIJIOB U HEMETAIIOB.
. O3HakOMIIEHHE C KOJJIEKIMSIMH OKCHIOB, KUCIOT U COJIEH.

e 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH PEaKIIH OT MPUPOIbl PEATUPYIOIINX BEIIECTB.
e 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON pPEAaKIIMK OT KOHLEHTPALUN PEArupyoLINX BELUIECTB.
. 3aBUCHUMOCTH CKOPOCTH XHUMHUUYECKOU PEaKIMK OT TIJIOMIATH
COIPUKOCHOBEHUS PEarupyroIIuX BeMECTB (KU CII0I»).
e 3aBHCUMOCTb CKOPOCTH XMMHUYECKON pEeaKIIMU OT TEMIIEPATYPbI pEarupyrOIINX BELIECTB.
JlabopaTropHbie ONBITHI

BzaumopeiicTBue aMMHuaka v XJa0poBOA0POAA.
Peaknus nerrpanuzanuu.
Habmonenue termnoBoro 3¢ ¢dexra peakiiui HeHTpaIn3anny.
B3aumMopeiicTBre cepHoi KUCIOTHI ¢ okcuaoM meau (I1).
Paznoxxenne nepokcuia BoIOpo/Ia ¢ TOMOIIBIO KaTalla3bl KapTodens
3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEeaKUu OT MPUPOJbl pearupyrolnux BEIIECTB Ha
puMepe B3aMMOJICHCTBHS PAaCTBOPOB THOCY/Ib(aTa HATPUS U XJIOpHIa Oapus, THOCYIb(daTa HATPUS H
COJISHOW KHUCJIOTHI.

7. 3aBUCHUMOCTb CKOPOCTHM XHUMHUYECKOW pEaKIHH OT MPUPOABl METAUIOB NPH HX
B3aMMOJICUCTBUHU C COJISTHOW KHUCIIOTOM.

8. 3aBHCHMOCTH CKOPOCTM XHMHYECKOW PEAaKIUUu OT TMPUPOABI  KHUCJIOT IPH
B3aUMOJICHCTBUU UX C KEIE30M.

9. 3aBHCHMOCTH CKOPOCTH XUMHYECKON PEAKIMH OT TEMITEPATYPHI.

10. 3aBHCHMOCTH CKOPOCTU XMMHUYECKOHN peakluy OT KOHIIEHTPALIUH.

11. 3aBUCHMOCTH CKOPOCTHM XHMMHYECKOM peakuuu OT IUIOMAAU CONPUKOCHOBEHUS
pearupyromux BeuecTB.

12. 3aBHCHMOCTH CKOPOCTH XMMHUYECKOH pEaKkIiy OT KaTaau3aTopa.

ocoarwhE

XHMHYEeCKHEe peaKIii B pacTBOPax 3j1eKTpouToB( 10 yacos)

[Tonsitie 00 AIEKTPOIUTUYECKON MUCCOIMANUUA. DJIEKTPOJHUTH M HEDIIEKTPOIHUTHL. MeXxaHu3m
JUCCOIMAIMU  DJIEKTPOJIUTOB C Ppa3IMYHBIM  XapakTepoM CBsA3U. CTeneHb 3IEKTPOIUTUUYECKON
nuccoranui. CUIbHBIE U CJTa0bIe AJICKTPOJIUTHI.

OCHOBHBIE TOJOXEHHUS TEOPUHU DIEKTPOIUTHUECKON aucconumanuu. Knaccudukaius MOHOB U UX
cBoicTBa. KHCIIOTHI, OCHOBAHUS U COJIM KaK AJIEKTPOJIUTHI. VX Kiaccudukanus u quccoruausi.

OO0mue XMMHYECKHE CBOMCTBA KHUCIOT: M3MEHEHHE OKPACKU WHAMKATOPOB, B3aUMOJIEHCTBHUE C
MeTaJUlaMH, OKCHUJIAaMU W THUIPOKCUIAMHU METAIOB M COJSIMH. MOJEKyIsIpHbIE M MOHHBIE (TIOJHBIE U
COKpAIlIEHHBIE) YPAaBHEHHS PEaKIHH.

XUMHUYECKUN CMBICI COKPAIEHHBIX YPABHEHUW. Y CIOBUSA MPOTEKAHUS PEAKIUNA MEXKIY AJIEKTPOITUTAMHU
JI0 KOHIIA. PsJ1 akTHBHOCTH METaJJIOB.

OO1Me XMMUYECKHE CBOMCTBA IIEIOUEH: B3aUMOJIEHCTBUE ¢ KHCIOTaMH, OKCUJIaMU HEMETAJIOB,
comsiMu. OOIME XMMHUYECKHUE CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUWI: B3aWMOJCWCTBHE C KHUCIOTaMH,
pa3ioKeHue IPU HarpeBaHUH.

OO01mure XMMHYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOICHCTBUE C KUCIIOTAMH, IIEI0YaMH, COJISIMU
U MeTajuiaMy. B3anMoeicTBUE KUCIIBIX COJIEH CO IIEI0YaMHu.



['unponu3, kak 0OMEHHOE B3aMMOJCHCTBHE CONiei ¢ BOAOW. [ MAPOIIN3 COMM CHIILHOTO OCHOBAHMSI
1 cnaboit kucnoTel. ['uaponm3 comu cnaboro ocHOBaHUS W CUIbHOM KucioThl. [1lkana pH.
CBoiicTBa KHCIOT, OCHOBaHUM, OKCHIOB U COJIEH B CBET€ TEOPUHM BJICKTPOJIUTUYECKON
JIUCCOLIMAIMN U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
JdemoHcTpanmu.
e cnibITaHue BENIECTB U UX PACTBOPOB HA DJIEKTPOMPOBOIHOCTD.
e 3aBUCUMOCTD 3JIEKTPONPOBOAHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPALIUH.
e J[BM>KE€HME OKPALIEHHBIX HOHOB B JICKTPUUYECKOM IOJIE.
e OnpezesieHue XxapakTepa cpelibl B pacTBOpax CoJIeH.
JlaGopaTopHbie ONbITHI.

13. [uccoumanus caabbIX 3IEKTPOIUTOB Ha MPUMEPE YKCYCHOM KUCIIOTHI.

14. W3meneHue OKpacKu UHIMKATOPOB B KHCIIOTHOU cpejie.

15. Peaxuus HelTpanu3auy pacTBopa MmEIOYU Pa3IUnIHBIMU KUCIOTAMHU.

16. Tomyuenne ruapokcuaa menu (II).u ero B3aumoseiicTBHE C pa3MMYHBIMU KHCIOTAMH.
17. BsaumopeicTBUEe CHIIBHBIX KHCIOT ¢ okcuaoM Meau (I1).

18-20. BzaumoaelcTBie KUCIOT C METAJIJIAMHU.

21. KavectBeHHas peakuus Ha KapOOHAT-HOH.

22. TlonyueHue CTyJHS KPEMHHEBOM KUCIIOTBHI.

23. KauecTBeHHas peakius Ha XJIOPH] - UIH CyTb(paT-HOHBI
24. V3MeHeHHe OKPACKU MHAMKATOPOB B IIEJIOYHOH cperie.

25. BzamMojeicTBHE MIEIOYEH C YIIICKUCIIBIM ra30M.

26. KauecTBeHHas peakius Ha KATUOH aMMOHMSL.

27. Tlomyuenue runpokcuna meau (I1) u ero pasnoxenue.

28. BsaumogeiicTBue KapOOHATOB C KMCIOTAMH.

29. Tlomyuenue runpokcuma xenesa(Ill).

30. BsaumogeiicTBue xene3a ¢ pactBopoM cyibhata meau (1)

IIpakTyeckue padoThI

1. CsoiicTBa KHUCJIOT, OCHOBaHHﬁ, OKCHUJIOB M COJICH B CBETE TeOpHUn
3J'ICKTpOJ'II/ITI/I‘-IeCKOI71 Aucconran U OKHCIINTCIBbHO -BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

HemeTtanabl n uX coeqnHeHUsI(25 yacoB)

CtpoeHne aToOMOB HEMETANIOB U ux nonoxeHue B Ilepuogmdeckoit cucreme. Psin
3JEKTpoOTpULaTeNbHOCTU. KpucTanmuyeckue pemeéTku HEeMETAJIOB — MPOCTHIX BEIIECTB. AJIJIOTPONUS U
e€ mpuumHbl. Duznueckwe CBOWCTBA HeMmeTauioB. OOmMMe XWMMHYECKHE CBOWCTBA HEMETAIIOB:
OKHCITUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

["asiorensl, cTpoeHHE WX aTOMOB M MOJIEKYJ. DU3HMYECKHE U XUMHUUYECKHE CBOMCTBA TajOTeHOB.
3aKOHOMEPHOCTU M3MEHEHHUS! CBOMCTB TaJIOTEHOB B 3aBHCUMOCTH OT UX MOJjokeHus B llepuoguueckoit
cucreMe. HaxosxieHre raloreHoB B IPUPOJIE U MX MONyYeHHE. 3HaUYeHUE U TPUMEHEHNE TaIOTCHOB.

["anoreHoBOOPOIBI U COOTBETCTBYIONINE UM KHUCIIOTHI: TUIABUKOBAsI, COJIsIHAsI, OPOMOBOJIOPOIHAS,
nonoBoaopoaHasd. ['anorenuapl. KauecTBeHHbIE peakIlMy Ha rajJoreHuA-uoHbl. [IpuMeHeHne coequHeHmi
TaJIOTeHOB U X OMOJIOTHYECKast POJIb.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpymnmel. Cepa B ipupojie U €€ rnosydeHue. AJIoTPOIHbIE
Mo U (UKAIK cephl U MX CBOMCTBA. XMMUYECKUE CBOWCTBA CEPHI U €€ TPUMEHEHUE.

CepoBofOpO/I: CTPOCHHE MOJEKYNIbl, (U3MYECKHE W XHUMHUUYECKHE CBOWCTBA, IOIy4YeHUE U
3Hauenue. CepoBopopoanas kuciota. Cynbpuasl 1 ux 3HaueHue. JIoMUHODOPEIL.

Oxkcup cepsl (IV), ceprucras kuciora, cyabputel. KauecTBeHHas peakiys Ha CyIb(QUT-HOH.



Oxcun cepsl (VI), cepnas kucnota, cynbdarsl. Kpuctamnornapatsl. KauectBenHas peakuus Ha
cynbdaT-HoH.

Cepnass kucioTa - CWIBHBIA 3nekTpoiut. CBoicTBa pa30aBICHHOW CEPHOM KHCIOTHI, Kak
TUMIUYHOM KHUCJIOTHI: B3aUMOJIEHCTBHE C METAUIAMHU, OCHOBHBIMM M aM(OTEpPHBIMU OKCHAAMU,
OCHOBAaHUAMU M aM(OTEPHBIMH THIIPOKCHAAMH, coyisiMu. KauecTBeHHas peakius Ha Cynb(ar-uoH.

OO0miass xapakTepuCTHKa JJIEMEHTOB VA-rpynmbl. A30T, CTpOEHHE aToMa U MOJIEKYIIbI.
dusnuecKkue U XMMUYECKHEe CBOWCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYECKas POIb.

AMMHUaK, CTpOCHHE MOJIEKYJbl U (pU3nMUecKre CBOMCTBA. AMMHUA4yHasi BOJA, HAIIATBIPHBIN CHUPT,
ruapar  amMmuaka. JIOHOpHO  -aKUENTOPHBIM  MeXaHW3M  00pa3oBaHWsT  KAaTMOHA  AMMOHWUS.
BoccranoBurenbHbie cBoiicTBa ammuaka. Coin aMMOHHS U UX npuMmeHeHue. KauecTBeHHas peakiusi Ha
KaTHOH aMMOHHUSI.

Oxkcuapl a3ora: HecosieoOpa3yrolMe U KHUCIOTHBIC. A30THCTas KHUCJIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ IoIy4eHue u ceorcrea. Hurparsl.

®dochop, crpoerne aroma u amnorponus. Dochuasl. Dochun. Oxcua docdopa(V) u
oprodochopras kucnora. Pocharer. Dochopubie ynodperus. MHCEKTHIIHIHI.

OO6mass xapakTepucTuka 3eMeHTOB [V A-Tpymnmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, IPOCTBIX
BEILIECTB U COCIMHEHUN B 3aBUCHUMOCTH OT TOJIOKEHHS 3JIeMEHTOB B llepuoanyeckoi cucreme. Yriaepoa.
AmnoTtponHbie MoAudUKauu: anmas, rpadpur. AMopdHBIN yriaepoa U ero copra: caka, akTUBUPOBaHHBIH
yroiab. Apcopoumsi. XUMHYECKHE CBOMCTBa yriepoja. KoOKCOXMMHUYECKOE TMPOU3BOJICTBO U  €ro
npoaykuus. Kapouasr.

Oxkcun yranepoma(ll): crpoenue monexynsl, nmoigydeHue u ero cpoictBa. Oxcup yriaepona(IV):
CTpPOCHHE MOJIEKYJbI, TMOJy4YeHHUE U €ro CBoicTBa. YronpHas kuciora. Colud YroiabHOW KHUCIIOTHI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYECKast U MUIIEBAs COJIa.

Heopranuueckue ¥ OpraHudeckue BeIIECTBA. YTIJIEBOAOPOJbL. XHMHUYECKOE CTPOEHHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COEAUHEHHUS] ATOMOB B MOJIEKYJIE 10 BaJIEHTHOCTH.

Metan, 3TaH, Kak MpeAelibHbIE YIJIEBOJOPOAbl. ODTHUIIEH U aleTUJIeH, KaK HempeaebHbIe
(HeHachIILIEHHBIE) YIIIeBOAOPObl. ['opeHne yrineBogopooB. KauecTBeHHbIE peakliyd Ha HENpeleibHbIe
COEIMHEHMUS.

DTUIIOBBIN CIUPT, €ro MOJIyYeHHE, MpUMEHEHHnEe U (HU3UOJIOTHUECKOoe JecTBUE. TpEXxaToMHBIN
cnupt raunepud. KauecTBeHHas peaklys Ha MHOTOATOMHBIE CIIUPTBI. YKCYCHasl - PEJCTaBUTENb Kiacca
KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u csoiictsa. Kpemuuil B npupozae. Cummnuasl u cuinad. Okeup
kpemuus(1Y). Kpemuuesas kucnora u e€ conu.

ITponsBoacTBo crekna U nemeHta. [IpoayKius CUIMKAaTHOM MPOMBIIIJIEHHOCTH: ONITUYECKOE
BOJIOKHO, KepaMuKa, ¢apdop, pasHc.

OnTHyeckoe BOJIOKHO.

Hewmerannel B npupone. @pakiuuoHHas MEpPEroHKa >KUJKOIO BO3JyXa Kak CHOCO0 MOJy4YeHHs
KHCIIOpOo/1a, a30Ta, aprosa. [lonydenue pocdopa, kpemHus, X10pa, ioga. DIEKTPoIN3 pacTBOPOB.

[TomyueHue cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIIOTUYECKask CXeMa, METOJ| KUIISIIETo CIos,
IPUHIUIBI TETUI000MEHA, MPOTUBOTOKA M HUPKYIsiuu. Oneym. [Ipon3BoACcTBO aMMuaKa: ChIpbE, XUMU3M,
TEXHOJIOTHYECcKas CXxema.

JleMoHCTpanuu

o Koieknusa HeMeTauIoB.

e Mopenu KpUCTAIUTMUECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIpHBIE.
e O30HATOp M MPHUHILHUIIEI €T0 paboTHI.

o T'opeHue HeMeTayIOB - MPOCTHIX BEIIECTB: cepbl, pocopa, JPEeBECHOTO YIIIs.
e OOpa3ipl raJIoreHOB - MPOCTHIX BEIIECTB.

e BszaumopelicTBHE TaOT€HOB C METAJNIAMHU.

o BriTecHenue xsopa 6poMoM WM oj1a U3 pacTBOPOB UX CoJIeH

o Koekuust npupoHBIX COETUHEHUN XJI0pa.

e BsaumopaeiicTBre cepbl ¢ METANIAMMU.



o l'opeHue cepbl B KUCIOPOAE

o Komnexnus cynbGuaHbIX pYI.

o KauectBennas peakuus Ha cynb(UI-HOH

e (OOeciBeurBaHNE OKPAIICHHbBIX TKaHEH U LIBETOB CEPHUCTBHIM I'a30M.

e BsanmoaeiicTBre KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI C MEJIBIO.

e OOyrnuBaHWe OpPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHOW CEpPHOMN KUCIOTOM.

e Jluarpamma «CocTaB BO31yXay.

e Buneobparmentsl u cnaiiapl «IItuabpu 6azapb».

o Ilonyuyenue, coOupanue u pacro3HaBaHuE aMMHAKa.

o Pa3znoxenue Ouxpomara aMMOHHSI.

o B3saumopneicTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJBIO.

o [l'openue uyepHOro nopoxa

o PaznoxeHue HUTpATa KaJIUsl U TOPEHUE IPEBECHOTO YrOJIbKa B HEM

e  OOpa3isl MPUPOAHBIX coenuHeHuH Pochopa.

o Topenue pochopa Ha BO3ayxe U B KHCIOPOJIE.

o Tlonmyuenue Genoro docdopa 1 UCTIBITAHUE €rO CBOMCTB

e Komnekmus «O0pa3isl IPUPOIHBIX COSTUHEHUH YTIEepoaay

e Iloprper H. 1. 3enunckoro. Ilornomnienne akTHBUpOBaHHBIM YIJIEM PACTBOPEHHBIX BEILIECTB MU
ra3os.

e YCTpOHCTBO IIPOTHBOrasa.

e Mopenu MoseKkys MeTaHa, dTaHa, STHIEHA U alleTUJICHA.

o BsaumopeiicTBue 3TUIIEHA ¢ OPOMHOI BOJOW U pacTBOPOM MEepMaHTaHaTa Kajusl.

e OOue XuMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KUCIIOTHI.

o KauecTBeHHas peakiys HA MHOTOATOMHBIE CIIUPTBHI.

o Komnekus «O0pa3ibl IPUPOAHBIX COSAUHEHUH KPEMHUSD.

o Komneknus crekna, KepaMHMKH, LIEMEHTA U U3ACIUN U3 HUX.

e Komnexus npoayKuuu CUIMKaTHON MPOMBIIIEHHOCTH.

e BuneodparmenTs! u cnaiiasl « Ipon3BoACTBO CTEKIIA U LIEMEHTAa.

e Komnexnus «IIpuponHbie coeNMHEHNS HEMETAIITIOBY.

e BuneodparmenTs! u cnaiiapl «OpakiroHHas MeperoHka XHUAKOr0 BO3TyXa»

e Buneodbparmentsl u cnaiiasl «llomydenne Boopoaa, KUCIOpOAa U TaJlOreHOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM.

e Mopenu annapaToB JUIsl IPOU3BOACTBA CEPHOMN KUCIIOTHI.

e Mogzenp KUIAIIETO CIIOS.

e Mopenb KOJIOHHBI CHHTE3a aMMHAKA.

e Buneodparments! u cnaiiibl «IIpou3BoACTBO CEpHON KUCIOTHI».

e BuneodbparmenTs u cnaiiasl «I[pon3BoACTBO aMMHUaKay.

e Komnexnus «CpIpb€ ISl TONY4EHNUS CEPHON KUCTIOTHI.

JlabopaTopHbIe ONBITHI

31. Pacno3HaBaHHE rajloreHH 1-HOHOB.

32. KauecTBeHHBIC peaKkIIUU HA CYIb(aT-HOHBI.

33. KauectBeHHas peakius Ha KATHOH aMMOHMSL.

34. XuMmuYecKue CBOHCTBA a30THON KHUCIIOTHI, KaK 3JICKTPOJIUTA.

35. KauectBennble peakiuu Ha ¢pocdar-uoH.

36. IlomyueHue U CBOWCTBA YTOJEHOW KACIOTHI.

37. KauectBeHHas peakius Ha KapOOHAT-HOH.

38. IIpomyckaHue yriekucaoro ra3a 4epe3 pacTBOp CUIIMKaTa HaTpusl.



IIpakTyeckue padoThl

W3yyenue CBOMCTB COJISTHOM KUCIIOTHI.

N3ydenune CBOMCTB CEpHOM KUCIIOTBHI.

[TosryueHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.
[TomryueHue yriieKUCIOro ra3a u U3yueHue ero CBOMUCTB.

okrwn

Metauibl 1 uX coequHenus (174acos)

ITonoxxenne Meramios B llepuonnueckoi cucreMe xumuueckux anemeHTtoB [l. M. Menneneesa,
CTPOEHHE UX aTOMOB M KpPHUCTAIOB. MeTalnyeckasl CBA3b U METANIMYECKasd KpUCTAININYECKash peIIeTKa.
®u3nuecKkue CBOMCTBA METAJIOB: DJIEKTPO- M TEIUIONPOBOJHOCTb, OTpPa’Karollas CIOCOOHOCTbD,
MJIaCTUYHOCTh. CIiIaBbl YEPHBIEC U I[BETHBIE.

MeTtainbel Kak BOCCTAaHOBUTEIM. DJIEKTPOXMMHUYECKUI psii HampspKeHUH. B3aumopeiicTBue meTamioB ¢
HEMEeTaJlIaMH, OKCUJIaMH, KUCIIOTaMH, COJIIMHU. AJTIOMUHOTEPMHUS.
CtpoeHue aTOMOB M MPOCTBHIX BEIIECTB IIEIOYHBIX METAIOB. 3aBUCUMOCTh (PU3NYECKUX M XUMHUYECKHX
CBOMCTB IIEJTOYHBIX METAVIOB OT 3apAJIOB sAep MX aTOMOB. OKCHJIbI U TUJIPOKCHUJIBI IETOUYHBIX METAJLIIOB,
UX IOJy4€HHUE, CBOMCTBA, MPUMEHEHUE. BaxkHEelIIMe COJIM NIETOYHBIX METAJUIOB, UX 3HAYEHUE B KUBOU U
HEKUBOU MPUPOJIC U B )KU3HU YEJIOBEKA.
CTpoeHHE aTOMOB W TIPOCTBIX BEIIECTB IICIOYHO3EMEIbHBIX METAUIOB. 3aBHCUMOCTh (PU3WYCCKUX U
XUMHYECKUX CBOMCTB MIETOYHO3EMEJIbHBIX METAJVIOB OT 3apsA0B sijaep UX aToMOB. OKCUIbI U TUAPOKCHUIBI
HIEJTOYHO3EMEIIbHBIX METAJIOB, UX IOJYYEHUE, CBOMCTBA M MpHUMEHEHHE. BaxkHenmue coiu mENoYHo -
3eMENbHBIX META/UIOB, WX 3HAY€HHWE B MPHUPOJE W KU3HM uesioBeka. KapOoHaThl W THAPOKApOOHATHI
KaJIbITHS.
KéctkocTh BonbI: BpeMeHHas U moctosiHHas. CriocoObl ycTpaHeHHs BpeMEeHHOH kécTkocTu. CrocoObl
YCTpaHEHHs] TOCTOSAHHOW >K&cTKocTU. MonuThl. CoelNMHEHHsS ATIOMUHUA B NpUpoae. XUMHUYECKHUE
cBoricTBa amoMuHUA. OCOOEHHOCTH OKCHJA W THAPOKCHAA AITOMUHHUS KakK aM(OTEPHBIX COCAMHEHUH.
Baxneitmme conu amomMunus (XJopu, cyiabdar).
OcoOeHHoCTU CcTpoeHHUs aroma xene3a. JKemezo B mpupone. Baxueitmume pynsl xkeneza. OKCHABI U
ruapokcuabl xene3a(ll) u sxenesa(Ill). Conm xenesa(Il) u xeneza(Ill). OOHapyxeHHEe MOHOB KaTHOHOB
JKene3a B pacTBOpe. 3HAUCHUE COCIMHEHUN kKene3a.
Koppo3sus xumudeckas u 3J1eKTpOXUMHUUYECKasi. 3aliuTa METAUIOB OT KOPPO3uu. MeTauibl B IpUpOJIe: B
cBOOOIHOM BUJE U B BUJe coequHenuil. [Tonstue o metannyprun. U€pHas u 1IBETHasI METaJUTyprHsl.
[Mupomerannyprusi, THAPOMETAIUTYPrus, dNeKTpoMeratyprus. JJomennsiii nporecc. [lepepaboTka uyryHa
B CTaJlb. JJEKTPOJIN3 PaCIJIaBOB.
JdemoHcTpauuu

» B3auMopelncTBue HaTpusl, JINTUS U KAIBLUSA C BOJIOM.

e ['opeHue HaTpus, MarHus U JKeJie3a B KUCIOPOIe.

o Benbllika TEpMUTHOM CMECH.

» B3anmopelicTBre cMecH MOPOIIKOB CEPBI U JKeJe3a, INHKA U CEPBI.

¢ B3aumopeicTBrE aTiOMUHMS C KMCIIOTaMH, IIIEJIOYaMH U BOJOM.

» B3auMopencTBue xeneza u Meu ¢ XJIOPOM.

e BsaumoaeiicTBre Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTOM M @30THOM KUCIOTOMN
(pa36aBneHHON M KOHIICHTPUPOBAHHOM).

e Okpacka rjaaMeHu COeIMHEHUSIMU IIEJIOYHBIX METAJIOB.

e OKpacka MmIaMeH COeIMHEHUSIMU METOYHO3EMENTbHBIX METAJIIIOB .

e ["amienyie n3BeCTH BOJIOH.

o [lonyueHue xKECTKOMN BOABI B3AMMOAECHCTBUEM YIIIEKUCIIOTO ra3a C U3BECTKOBOM BOJOM.

e YcTpaHeHre BPeMEHHOM JKECTKOCTH KUMSTYSHUEM U T00aBKOU COJBI.

e YcTpaHeHUe MTOCTOSTHHOM KECTKOCTH JOOABKOM COIBI.

e oHUTHI U pUHIUT UX AelicTBUA (BUAeO(DparMeHr).

o Konnekuust npupoaHbIX COSTUHEHUN aTIOMUHMSL.



e BuneodpparmenTs u cnaiiapl «OKCUI aTIOMUHUS U €70 MOAH(PUKAITUI.

o Tlomyuyenue ampoTepHOTrO rUIPOKCHIA ATFOMUHHUS U UCCIIEOBAHUE €TI0 CBOMCTB.
o Komnexkuust «XuMHUUECKNE UCTOUHUKH TOKA.

e Pe3ynpTaThl JJIMTENBHOIO AKCIEPUMEHTA 110 U3YYEHHUIO KOPPO3UU CTAJIBHBIX U3JIEIHUN B

3aBUCUMOCTH OT YCIIOBUM IPOLECCOB.
e Boccranosnenne menu u3 okcuaa meau(Il) Bogopoaom.
e Buneodparments! u cnaiinbl « [pou3BOACTBO UyryHa U CTAIN».
e BuneodpparmenTsl u cnaiiapl «3aenust U3 4yryHa v cTaim».
e Buneodpparmentst u cnaiasl «IIpon3BoaCcTBO alFOMUHUS.
JlabopaTopHbIe ONBITHI

39. BsaumopeiicTBue xene3a ¢ pactBopoMm cynbharta meau(1l).
40. TlomydeHue U3BECTKOBOM BOJIBI M OIBITHI C HEH.

41. Tlonmyuenue rugpokcuaos xemnesa(ll) u (I11).

42. KauecTBeHHbBIC peaKIMH Ha KATHOHBI Kele3a

IIpakTyeckue padoTnl

6. IlomyueHue KeCcTKOI BOABI M CIOCOOBI €€ YCTpaHECHHSI.
7.  PemeHue 3KkciepMMEHTAJIBHBIX 3a/1a4 [0 TeMe «MeTalliby.

XuMuA ¥ OKpy:Kaomas cpeaa(2 yaca)

Crtpoenue 3emiu: SApO, MaHTUS, 3eMHAs KOpa, MX XUMHUYECKU cocTaB. JIutocdepa u eé
XUMUYECKUM coctaB. Munepansl. Pynpl. Ocagounbie mopoasl. [lone3nsie nckomaempie. XUMUUECKHUI
cocTaB rujipochepbl. XUMHUUECKUH COCTaB aTMOC(EPHI.

HcTounmkn XuMHUYECKOT0 3arpsi3sHEHUST OKpYXKarolen cpebl. [ 100anbHbIe I9KOJIOTHYECKHEe MTPOOIEMBI
YeJI0BeYeCTBA: MApPHUKOBBIN 3(P(PEKT, KUCIOTHBIE JOXKIU, 030HOBBIE AbIPbL. MeXyHapOaHOE
COTPYJIHUYECTBO B 00JIACTU OXPaHbl OKPYKAOIIEH Cpeibl OT XUMUYECKOTO 3arpsi3HeHus. «3enéHas
XUMUSD.
JdemMoHcTpanuu
e BuneodparmenTs! u cnaiigpl «CTpoeHue 3eMin U €€ XUMUYECKUH COCTaBy.
o Konnexkuus MUHEPaIoB U TOPHBIX TOPOJ.
o Komneknus «Pyasl MmeTainoBy.
e BuneodpparmenTts! u cnaiiapl «I'1od6anbHble 3KOJI0TMUYECKHE TPOOIEMbI
YEJIOBEYECTBAY.

JlabopaTopHBbIe ONBITHI

43. V3yyeHue rpaHuTa.

O0o0menne 3HaHUH 10 XMMHHU 32 KYPC OCHOBHOMH IIKOJIBI.
IMoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHY(7 4acoB)

CrtpoeHune aTroma B COOTBETCTBHHM C MOJIOKEHUEM XUMHUUYECKOTO 1eMeHTa B [leproauueckoii cucreme.
CtpoeHue BemiecTBa: XHWMHUYECKash CBSI3b M KPUCTAUIMYECKHE PEIIETKU. 3aBUCHUMOCTh CBOWCTB
00pa30BaHHBIX AJIEMEHTAMH NPOCTHIX BELIECTB (METAJUIOB, HEMETaIOB, OJaropoJHbBIX Ta30B) OT
MOJIO’KEHUS 5eMeHTOB B [lepuonnyeckoii cucreme. TUIIONOTHS HEOPTraHUUECKUX BEIIECTB, JA€JIEHUE X Ha
KJjaccsl ¥ rpynmsl. [Ipencrasureny.

[Ipu3Hakn W yCIOBUS NPOTEKAHUS XHMHMYECKUX peakuuil. THUIIONOrMsS XHMMHYECKUX PEaKkIHui 10
pa3IMYHBIM OCHOBaHUAM. Peakiiuu noHHOTO 0OMeHa. OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH.
XWMHYECKUE CBOMCTBA TPOCTHIX BEIIECTB. XapaKTEPHbIE XHWMHUYECKHE CBONCTBA COJIEO0pa3yIOMUX
OKCHJIOB, THIPOKCHIOB (OCHOBAHHI, KUCJIOT U aM(OTEPHBIX THIPOKCUIOB), COJEH.



Y4yeOHO-TeMATHYECKHI JIAH

Ne HaumenoBanue paszaenos KonnuecTBo B ToM yncie Ha npoBegeHue
(Tem) JacoB 110 [IpakTnueckux KonTposbHbix
IporpaMme pabot pabot
8 knacc
1 | HauanpHble  TOHSATUS U 21 2 1
3aKOHBI XUMHUU
2 | Baxueiimue npeacTaBuTenu 18 2 1
HEOPraHMYECKUX BEIIECTB.
KosmnmuecTBeHHbie
OTHOIICHUS B XUMHH
3 | OcHOBHBIE KJIaCChI 10 1 1
HEOPTraHNYECKUX
COETUHEHUN
4 | [lepuopuyeckuii  3aKOH U 8
[Tepuoanueckas cucTema
XAMHUYECKUX  3JIEMEHTOB [I.
N. MenneneeBa U CTpoeHUE
aToMa
5 | Xumuueckas CBSI3b. 11 0 1
OKHCIUTENHEHO -
BOCCTaHOBUTEJIbHbBIE
peakuuu
Peseps 2
Wroro 70 5 4
9 knacc
1 [ToBTOpenue n o6o01IEHNE 5
CBEJICHUH T10 KypCy 8 Kiacca.
XVWMHUYECKUE PeaKINH
2 | XuMHUYECKUE PEaKIiH B 10 1 1
pacTBopax
3 | Hemeramibl u UX COeMHEHHUS 25 4 1
4 | Mertannbl 1 UX COETUHEHHUS 17 2 1
5 | Xumus u okpykaromas cpena 2
6 | OGoOmenue 3HaHMIA 1O 7 1
XUMHH 332 KypC OCHOBHOM
mkonel. [ToaroroBka k
OcHoBHOMY
rOCyJJapCTBEHHOMY 3K3aMEHY
(0I'9)
Peseps 2
Hroro 68 7 4
7. KanengapHo-temaTu4eckoe IVIAHUPOBaHUeE y4eOHOI0 NpeaMera
Xumus 8 Kiacc
Ne Tema ypoka KosmuectBo HMara Jomammuee | Ucnosib3oBanue 000pya0BaHUA
n/n 4acoB NpoBeJeHHUsI | 3agaHue nentpa «Touka pocTay
1 2 3 4 o)

HavanbHble NOHATHSA U 3aKOHBI XUMHUH (21 4)

1 | IIpenmer xumuun. Ponb xumun B

| 1 ] | |




JKHM3HH 4YCJIOBCKaA

2 | Meroapl U3ydeHUs XUMHUH 1 Jatunk
TeMITepaTyphl
(TepmonapHbIii),
CIIUPTOBKA
3 | Bxonnas nuarnoctudeckas pabora 1
4 | ArperatHble COCTOSIHUSI BELLIECTB
5 | IL. p Ne 1 «3HakoMcTBO €
1a00paTOpPHBIM 000PYIOBAHHUEM.
[TpaBuna Th npu pabote B
KaOWHETEe XUMUI
6 | dusnueckue SBICHUS B XUMHUH 1 JaTank
TEMIEPATYPhI
TJIATUHOBBIN
7 |[L.p.Ne 2 «Ananu3 noYBbI» 1
8 [ATOoMHO- MOJIEKYIISIpHOE 1
yueHue. XUMUYECKUE JIEMEHTHI
9 [3naku XUMHYECKHUX 1
3JICMEHTOB.
10 |Ilepuomnyeckas Tabnuia 1
XAMHUYECKUX djieMeHToB /I, M.
Menneneena.
11 [Xummueckue Gopmyisl 1
12 | Xumuueckue GopmMymsl 1
13 |BajeHTHOCTH 1
14 |BaneHTHOCTh 1
15 | Xumuueckue peakiuu. 1
16 |3akoH coxpaHEHHS MacChl BEIIECTB. 1 Beckl anekTpoHHBIE
XHMMHYECKUE YPABHEHMS
17 [Xumnueckue ypaBHEHHs 1
18 | Tumbl XUMUYECKHUX PEAKITHIt 1
19 | Tumbl XUMHUYECKHUX PEAKIIHIA 1
20 [[ToBTOpeHue U 00OOIICHUE TEMBI 1
<HavanpHbIC TTOHSTHS U 3aKOHBI
X TMITH)
21 [K.p.Ne 1 «HavanbHbIe TOHATHS U 1

3aKOHBI XUMHUH»

Ba:xneiimmue NMPEeACTABUTEC/IN HEOPraHU4Y€CKUX BEIIECCTB. KoJymyecTBeHHDbIE OTHOIIEHUSI B XUMHH

(18 1)

22 |Bo3nyx u ero cocras 1 [Tpubop nist
OTIpeIeIIeHUS
COCTaBa BO3JIyXa

23 |Kucmopon 1

24 | I1. p.Ne3 «Ilonyuenue, cobupanue u 1

pacro3HaBaHHe KACIOPOIa

25 |Oxcumsl 1

26 |Bomopon 1

27 | ILp. Ned «Ilonydenwue, coOnpanue 11

U pacrio3HaBaHHe BOJIOPOJIa»
28 | Kucnotsl 1 Hudposoii




MUKPOCKOII

29

Comu

30

KommuectBo B€HIICCTBa

31

Pemenne PACUYCTHBIX 3a1a4

32

Mounsipabiii 00BEM
ra3000pa3HbIX BEIIECTB

Rk~

33

PacuéTbl M0 XUMUYECKUM
YpaBHEHUSAM

34

Pacuétel no xummyeckum
YpPaBHEHUSM

35

Bona. OcHoBanus

36

PactBopel. MaccoBas 1osst
pPacTBOPEHHOIO BEILIECTBA

37

[Lp. Ne 5 «IIpuroroBnenue
pacTBOPOB COJIEH C MX 3aJaHHOU
MacCOBOH JIOJIeH»

38

O00011IeHNE U CHCTEMATH3ALIHS
3HaHUM 110 TeMe: «BaxkHenmue
MIPEJICTABUTEIIA HEOPTAHHUECKUX
BenecTB. KonnuecTBeHHBIE
OTHOIIIEHUS B XUMUI)

39

K.p.Ne2 o Teme: «Baxueiiime
MPEACTAaBUTEIN HEOPTAaHUYECKUX
BeniecTB. KonmuecTBeHHbIE
OTHOIIIEHUS B XUMUI»

OcHOBHbIE KJIACChI HECOPraHun4ie

ckux coequnennii (10 1)

40

Oxcupsl: knaccupukanus u
CBOMCTBA

1

Haruuk pH

41

OcHoBanus: KinaccuuKamus u
CBOMCTBA

Haruuk pH,
n103aTop 00bEMa
JKHIKOCTH,
OropeTKa, JaT4uK
TEeMIIepaTypbl
IUIAaTUHOBBIM,
JaTYMK JaBICHUS,
MarHuTHas
MeIIagka

42

Kucnorel. Knaccudukanus kuciot

43

CBolicTBa KUCIOT

Knaccudukanus conei

45

CBoiicTBa coyiei

46

I'enermueckas CBA3b MCXKIY
KJIaCCaMH HCOPIraHNYCCKUX BCIICCTB

Rk~

47

IL.p. Ne 6 «Pemenune
HKCIIEPUMEHTAJIbHBIX 3a7a1)»

48

O00011IeHNE U CUCTEMATHU3aIUs
3HaHui 1Mo TeMe: «OCHOBHEIE
KJIACChI HEOPTAHHMYECKUX
COCIUHCHMUID)

49

K.p. Ne3 1o teme: «OcHOBHBIE
KJIACChl HEOPTaHUYECKHUX




| COECIMHEHUI | | | |

IHepuoauveckuii 3akoH u Ilepuoanyeckasi cucreMa XuMu4ecKux 3jieMeHToB /[. M. MenaeneeBa u
cTpoeHue aroma (8 4)

50 | EcrectBenHble ceMelcTBa 1
XMMHYECKHUX 3JIEMEHTOB.
AmpOoTEepHOCTD
51 | Otkpertre /1. 1. MenaeneeBsiM 1
Ileprioandeckoro 3akoHa
52 | OcHOBHBIE CBE/IEHUS O CTPOCHUH 1
aTOMOB.
53 |CrpoeHnue 3MeKTPOHHBIX YPOBHEH 1

aTOMOB XMMHYECKUX DIIEMEHTOB
No«Nel-20 B Tabmune /1. U.

Menneneena.

54 ([Tepronuyeckuii 3aKOH 1
J1. 1. MenneneeBa u CTpoeHHE
aToMa

55 | XapakrepucTUKa XUMHUYECKOIO 1

2JIEMEHTA Ha OCHOBAHWUH €r0
nosoxkeHnus B [lepuoanueckon
CHUCTEME

56 |XapakTepucTHKa XUMHYECKOTO 1
2JIEMEHTA Ha OCHOBAHWUH €r0
nosoxkeHnus B [lepuoanueckon
CHUCTEME

57 |3nauyenue Ilepuoguueckoro 3akoHa 1
u Ilepnonnueckon cuCTEMBI
XUMUYECKUX d1eMeHToB JI. 1.

Menneneena
Xumuyeckasi cBsizb. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu (11 u)
58 |MoHHas XuMHUYeCKas CBS3b 1 Jatuuk
TEeMIIepaTypbl
IUIQTUHOBBIM,
JTaTYUK
TEeMITepaTyphl
TEPMONAPHbIN
59 | KoBaneHTHast XUMHUYECKas CBSI3b 1
60 |KoBanenTHast monsipHas XUMUYECKast 1
CBSI3b

61 | MeTtamumnueckast XMMUYECKasi CBSI3b

62 | CreneHp OKUCIEHUS

63 | OkucnureabHo-
BOCCTAHOBHUTEIIbHBIC PEAKIIHN

64 |OkuCIUTENBHO-BOCCTAHOBHUTEIBHBIC
peakiuu

65 [O000mmenne 1 cucTeEMaTU3aIUS
sgagui mo teMaM: «I13 u IICXD» n
«Ctpoenue BemectBa. OBP»

66 | KonrponbHas paboTta o remMam:
«13 u IICX9» n «CtpoeHue
Beniecrsa. OBPy




67

Penienune pacueTHbIX 3a1a4

68

IIpomesxyTouyHas arrectauus

Pezepe — 2 uaca - «Peuwienue pacuemnvix 3a0aw)




Xumusa 9 kiaacce

Ne Tema ypoka Koanuectn Hara Jomammnee | Hcmouab3oBaHue
n/ 0 4YacoB NPOBeJIeHUs 3aJlaHue 000pyI0BaHUA
n nentTpa «Touka
pocTa»
1 2 3 4 5
1 | Knaccudukaius HeOpraHu4eCKuX 1
BEIIECTB U UX HOMEHKJIATypa
2 | Knaccugukanus XuMU4eCKuX 1
PEAKIIMH 11O pa3TuIHBIM
OCHOBaHUSIM
3 | Bxoanas nmarHoctudeckas pabora 1
4 | IloHATre 0 CKOPOCTH XUMUYECKOU 1 [Tpubop nist
peaKIIv. WJUTFOCTPAIIIH
3aBUCHMOCTH
CKOPOCTH
XHUMHYICCKOM
pPEaKIMK OT
YCIOBUI
5 | Karamuz 1
Xumudeckue peakuuu B pacreopax (10 v)
6 DNEKTPOTUTHYCCKAS 1 Harauk
JIUCCOITUAITUS TEeMIEPATyphI
TJIATUHOBBIM
7 OcHOBHBIE OJIOKEHUS TEOPUU 1
ANEKTPOIUTUYECKON TUCCOITUAITUT
(TDJD)
8 [Xumuueckue CBOWMCTBA KHCIOT B 1 JlaTamk
ceere TO/] 3JIEKTPOTPOBOIHOC
TH, 103aTOP
00BEMa KUJKOCTH,
OropeTka
9 [XumMuueckue CBOWCTBA KHCJIOT B 1
cBeTe TOJ]
10 [Xumudeckue cBOWCTBAa OCHOBaHHWH B 1
CBETE TEOPUU DIEKTPOTUTHUECKON
TrccolraIum
11 [Xummdeckne CBOHCTBa CcoOjeld B 1
CBETE TEOPUU DIIEKTPOTUTHUECKON
TrccolMaluu
12 | IonsTue o ruaponuse conen 1
13 [ IL.p. Ne 1. Pemenwue 1
AKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME
«DNEKTPOIUTHIECKAS
JIUCCOITHAITHST
14 | OO6oOmeHne U cucTeMaTHU3aIus 1
3HAHUH 10 TeMe «XHUMUYECKHUE
PEaKIuu B pacTBOPax
AJICKTPOJIUTOBY
15 | K.p.Ne 1 no reme «Xumnueckue 1

peaKIfu B pacTBOpax




| OJICKTPOJIMUTOB»

HemeTtanabl u ux coequHeHus (25 4)

16 (O0mas xapakTepUCTHKA 1
HEMETAJJIOB

17 | OOmiasg 1 Anmapar aJis
XapakTepUCTUKa 3JieMeHTOB VIIA MIPOBEICHUS
TPYIIIBI — TaJOTeHOB XUMHYECKHUX

MPOLIECCOB
(ATIXP)

18 CoenrHeHNs rajIoreHoB 1 JaT4uk xXmopua-
MOHOB

19 | I[L.p.Ne 2. «M3yueHue CBOWCTB 1
COJISTHOM KHMCJIOTBD)

20 | O0mas xapakTepuCTHKA dJICMCHTOB 1 Amnmapar jyis
VI A - xanskorenoB. Cepa MPOBEICHUS

XUMHUYECKHIX
peakuumii (AITXP),
npulop aJis
MOJTyYEHUS Ta30B
WIN anmapar
Kunna

21 (CepoBonopon u Cyabhuabl 1

22 |KuciaopoaHbie COSTMHEHUS CEPhI 1

23 | I[Lp. Ne 3. «M3yueHue CBOWCTB 1
CEpPHOM KUCJIOThD»

24 | O6mas 1 Tepmopesucrop-
XapaKTePUCTHKA XUMHUYECKHX HBII JaTYHK TEM-
97eMeHTOB VA rpymisl. A30T nepaTypsbl, JaTYNK

pH, natyuk snex-
TPOIPOBOTHOCTH,
ammapar Jyis po-
BEJICHUS XUMUYe-
CKHMX pEaKLIHi
(AITXP), maraut-
Hasi MeMIajaKa
25 | Ammuak. Conu aMMOHHUS 1 JlaTuuk 35eKTpo-
IPOBOJTHOCTH
26 | ILp.Ne4 «Ilonmyuyenue aMMuaka u 1
W3Y4YEHUE €r0 CBOMCTBY»
27 | Kwucnopoacoaepkaniue 1 JlaTauk HUTpAT-
COEJMHEHUS a30Ta HMOHOB
28 [Kucmopojcoaepkaniiue CoeIMHEHS 1
Q30Ta

29 | ®ochop u ero coeTMHESHUS 1

30 | Obmas 1
XapaKkTepucTHka 3iaemeHToB [V A-

TpyHIBL. YTIepos

31 | Kucnoponconepxariue coelMHEeHUS 1
yriepona

32 | ILp. Ne 5. «Ilonyuenue 1

YIJICKUCJIOro ra3da 1 U3y4€HUC €ro




CBOMCTB»

33 | YrueBogopo sl 1
34 | Kucnopozconepxaiue 1
OpPTaHUYECKUE COCTUHEHUS
35 | KpemHuii u ero coeIMHCHUS 1
36 (CunukatHas 1
IPOMBINIICHHOCTh
37 | Iony4yeHne HEeMETAILIIOB 1
38 [[lomydenue BaxKHEHIIIIX 1
X UMUYCCKUX COCTUHECHUN
39 0606menue o reme «Hemeramibl u 1
X COCIMHEHUS)
40 | K.p. Ne2 mo teme: «HemeTtanisl u 1
WX COCJIMHCHUSDY
MeTtajuibl u ux coequnenus (17 4)
41 [[TomoxeHue METAIOB B 1
[ lepronueckoii cucreMe, CTpOeHUe
ATOMOB M KPHUCTAJJIOB
42 |00mme XuMUIEeCKIEe CBOHCTBA 1
METaIIIOB
43 [O6mas xapakTeprucTUKa 1
[IICJIOYHBIX METAJIOB
44 | OOuras xapakTepuCTUKa 1
HICJIOYHBIX METAIIJIOB
45 [O6mas xapakTeprucTrUKa 1
[IIeTI0YHO3EMEITbHBIX
METaIIOB
46 | O6mas xapakTepucTHKa 1
IeJTI0YHO3EMETbHBIX
METAJIJIOB
47 | JKécTtkoCcTh BOABI M CIOCOOERI €€ 1
yCTpaHEeHHsI
48 | IL.p.Ne 6. «ITomyueHne KecTKOM 1 JlaT4mK 37EeKTpo-
BOJIBI M CTIOCOOBI €€ yCTpaHEeHUS MIPOBOJAHOCTH,
MarHuTHas Me-
majika, npudop
JUTSI TTOJTYICHUS
ra3oB WM afmma-
par Kunmna
49 |AMIOMHUHHI U €70 COETUHEHNS 1
50 PKeneso 1 JlaTumk maBieHUs
51 Coennuenns xeiesa 1
52 [[I.p. Ne 7 «Pemmenue 1
OKCIIEPUMEHTATBHBIX 3a/1a4 110 TEME
Metayb»
53 [Koppo3us MeTaquioB M CIIOCOOBI 1
BAIUTEI OT HEé
54 [Metannsl B npupose. 1
55 [[lonsiTHE O MeTaLTYprun 1
56 |0600mIeHre 3HaHUI 1O TeMe 1




MeTayie

57 [KonTtponbHas paboT 3 o Teme 1
«<MeTamib»
XuMHus ¥ OKpYsKawomas cpena (2 4)
58 [Xumuueckas opraHM3anus IUTAHETHI 1
Bemis
59 |Oxpana 1
OKpY>KaroIen cpeabl OT
X IMUUYECKOTO 3arpsi3HEHUSI
O06001IeHNEe 3HAHUI M0 XMMHUM 32 KyPC OCHOBHOM IK0JbI. [ToaroroBka k OcHOBHOMY
rocy/1apcTBeHHOMY JK3aMeHy
(0OI'I) (7 v)
60 [BemectBa 1
61 [Xumuyeckue peakuuu 1
62 |OcHOBBI 1
HEOPTraHUYECKOM
X TMHUH
63 |OcHOBBI 1
HEOPTraHUYECKOM
X TMHUH
64 [[ToBTOpeHME U 0000IIEHUE 11O TEME. 1
[TonroToBKa K KOHTPOJILHOM paboTe
65 [KonrtponbHas pabotaNed «torosast 1
10 KypCY OCHOBHOM IITKOJIBI)
66 |AHaiM3 KOHTPOJBHON pabOTHI. 1
[ lonBenenne uToros roja.
67 [Pe3sepBHOE BpeMs 2
68




Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAIBLHO-TEXHMYECKOr0 00ecrneyeHusl.
YMK «Xumusa. 8 knacc»

[a6puensa O. C. Xumus. 8 knacc: yueOHUK JUIsi oOmeobpa3zoBaTenbHbix opranusanuii / O. C.
I"a6puensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipoceemenue, 2021

Iabpuensn O. C. Xumusa. Meroguueckoe mnocobue s 8 kiacca ydeOHoe mocoOue yis
obmeobpazoBatenbHbix opranuzanuii / O. C. 'abpuemnsH, 1. B. Akcénosa, . I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

INabpuensa O. C. Xumus. COOpHHMK 3a7a4 W yHnpakHeHHH. 8 Kiacc: ydeOHoe mocoOwe yist
obmeobpaszoBarenbubix opranuzanmii/ O. C. I'abpuensn, U. B. Tpury6uak M.: IlpocBemienue,
2019

I'abpuensn O. C. Xumus. Terpaap s 1a00paTOPHBIX OMBITOB U MPAKTHUYECKUX paboT. § Kiacc:
ydaeOHoe mocobue st obmeodpazoBarenbHbix opranmu3anuii / C. 'abpuensn, Y. B. Axcénona, U.
I'. OctpoymoB. — M.: [IpocBeuienue, 2019

[a6puensu  O. C. Xumusa. PabGouas Terpaap. 8 kmacc: yuebHOe mocoOue IS
obmieoopazoBarenpubix opranusamuii / O. C. ['abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. —
M.: IIpocBemienue, 2019

YMK «Xumus. 9 knacc»

INa6puensa O. C. Xumust. 9 kiacc : yaeOHUK 17151 00mieo0pa3oBarenbHbIx opranu3amuii / O. C.
["a6puensin, U. I'. Octpoymos, C. A. Cnankos. — M.: I[Ipocsemenue, 2021

I'abpuensn O. C. Xumusa. Mertoguueckoe nocodbue g 9 kimacca: yued. mocodue Juist
obmieoOpaszoBarenbHbix opranuzanuii / O. C. T'abpuensn, . B. Akcénosa, U. I'. OctpoymoB. —
M.: Ilpocsemienue, 2019

[Nabpuensan O. C. Xumus. COOpHMK 3a1auy W ympakHeHMH. 9 kiacc : ydeOHoe mocoOue Juis
obuieobpaszoBarenbHbix opranuzanuit/ O. C. I'abpuensH, 1. B. Tpuryouak. M.: Ilpocsemenue,
2019

I'abpuensn O. C. Xumus. Terpanp Ay 1a00paTOPHBIX OINBITOB U MPAaKTUYECKUX paboT. 9 kiacc :
yuebHoe nocobue i olmeodpasoBarenbHbix opranuzanuit /O. C. IN'abpuenss, 1. B. AkcéHosa,

N. T. OctpoymoB. — M.: [Ipoceemenue, 2019

7. Tabpuensn O. C. Xumus. Pabouas terpanp. 9 kiace : yuebHoe nocobue s
obmeobpazoBatenbHbix opranuzanuii / O. C. I'abpuensn, C. A. Cnankos, U. T'.
OctpoymoB. — M.: [Ipocsemenue, 2019

Hnpopmayuonnvie cpeocmea
HNHuTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpencraBnensl pyOpuKu: COBETH aOUTYPUEHTY, YUUTEIIO XUMHH,
CIPaBOYHHK (04YeHb OoJiblIas MoAOOpKa TaOIHIl U CIIPAaBOYHBIX MAaTEPHAJIOB), Becenasi XUMUsl, HOBOCTH,
OJIMMITHA/TBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJCHUN).
2. http://www hij.ru XKypHan «XuMust 1 )KU3HBY MIOHITHO ¥ 3aHUMATEIILHO pacCcKa3bIBaeT 000 BceM
UHTEPECHOM, YTO MPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHSBII KypHaT « XUMUKU U XUMHS», B KOTOPOM
NPEICTaBICHO MHOKECTBO
OITBITOB IO XUMHH, 3aHUMATEIbHONH HH()OPMALIUH, TIO3BOJISIOIIEH YBIIEUh YYEHHUKOB IKCIIEPUMEHTAILHON
9acThIO TIPEMETA.
4. http://c-books.narod.ru BceBo3moxkHas muTepaTypa mo XUuMHH.
5. http://www.drofa-ventana.rull3BectHOe H31aTEIbCTBO yUeOHOM IUTEpaTypbl. HOBUHKHM HAy4HO-
HOMYJISIPHBIX ¥ 3aHUMATEIbHBIX KHHUT 110 XHMHH.
6. http://1september.ru Xypuan mist yauteneit u He TobKO. Bosbioe KOIu4ecTBO paboT yUCHUKOB, B
TOM YHCIIE U HCCIICA0BATEIBCKOTO XapaKTepa.



7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIN MOPTAT CO CCHUIKAMH Ha
00pa3oBaTesIbHbIC CAUTHI IO XUMUH.
8. www.periodictable.ru CO0pHUK cTaTell 0 XUMUYECKUX 3JIEMEHTaX, MIUTFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM

1.ITpuGops! 1 060pynoBaHME IS MPAKTHIECKOH paboTel. ObopynoBaHue:

MukposiabopaTropusi XuMHUecKasi;
IPOOUPKH CTEKJISIHHBIE;

KOJIOBI KOHMYECKHE;

CTaKaHbl CTEKJIIHHBbIE Ha 50 MI;
HAJIOYKU CTEKJISIHHBIE;

TPYOKH COETUHHUTEIbHBIC: CTEKISIHHbBIEC, PE3UHOBBIC;
IPOOKU PE3UHOBBIE;

CIMPTOBKH;

JEPIKAJKH 17151 IPOOUPOK;

HITaTUB JTAOOPaTOPHBIN;

IITATUB JUIsl IPOOUPOK;

BOPOHKA CTEKJISIHHA;

¢unbTp;

CIIMYKH;

acOecToBas CEeTKa;

JyYUHKH.

2.PeakTuBsbr:

KHUCIIOTBI: COJIsTHAs!, CepHasi, a30THAas;

[IeNTOYU: THIPOKCHU/I HATPUS, TUIPOKCH]T KaJIbIIHS;

ocHoBaHus: ruapokcun meau (1) , ruapoxcun xenesa (I10);

coyii: kapOoHaT Kanblus, XJaopua Hatpus, xjaopua menu (II), autpar cepedpa, xmopu
Oapusi, kKapOOHAT HATPHSI, XJIOPUJ] ATTFOMUHUS,
MepMaHTaHaT Kajus, HUTpAT KaJiisl, MeIHbIN Kymopoc, cyibdar xkenes3a (I11), cyasdar
1MHKa, cynepdocdar, aMMuadHas CeIuTpa, MOYeBHHA (KapOamu ), XJIOPHUI Kalus, Cylnb(at
HATpUSl, CHIIMKAT HATPHsL, CYIb(aT aFOMAHUS;

MPOCTHIE BEIIECTBA: YTOJb, IMHK, KEJIe30, ATFOMUHUIA, MarHUN, ME/lb, CBUHEII;

CJIOKHBIE BEIIECTBA: MpaMop, caxap;

WHIUKATOPBI;

okcuabl: meau (I1), okenn mapranma  3.Opranuueckue

BEIECTBA:

COJIU: alleTaT HaTpus, (EHOJAT HATPUS;

KHCJIOTBI: YKCYCHAA KHUCJI0Ta, MypaBbHHAA KHUCJIOTA, OJICUHOBAA,
CIMPTHI: ATAHOJ, U30NEHTUIIOBBIN, TIIMLIEPHH, IIPOIIAHOI;
6en3om, GeHou;

YIJIEBOJIbI: KpaxMal, III0K03a, caxapo3a.

4.TCO:

o Kowmnbrorep

e TIPOEKTOP

DnekTpoHHbIe mocoous, CD-aucku mo Temam:
-HEeOpraHn4vecKasi XuMusi;

-OpraHu4eckasi XuMusi;

-001I1as XUMUSI.



9. Ilnanupyemble pe3yJIbTATHI OCBOCHHS YUeOHOI0 MpeaMeTa

[To 3aBepiIeHUIO Kypca XMMHH Ha TaHE OCHOBHOTO O0IIIETr0 00pa30BaHUs BBITYCKHUKH
OCHOBHOI1 IIKOJIbI JOJKHBI OBJIA/IETh CIEAYIOIIUMHU Pe3yIbTaTaMHU:

1. Jluunocmmuoie pesynomamaol:

1. oco3znanue cBOEW STHUYECKON MPUHAJICKHOCTH, 3HAHUE UCTOPUM XMMHUHU U BKJIaJ1a
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;

2.  @opmuposarue OTBETCTBEHHOTO OTHOIIICHUS K TO3HAHUIO XUMHU; TOTOBHOCTH H
CIOCOOHOCTH 00YyYarOIIMXCs K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE U3YUYEHHBIX (DAKTOB,
3aKOHOB U TCOPHI XUMHUH; OCO3HAHHOTO BEIOOPA U MOCTPOCHHUE UHAUBUAYAILHON 00pa3oBaTeIbHON
TPaeKTOPHH;

3. ¢opmuposanue NEIOCTHON €CTECTBEHHO-HAYYHOM KApTHHBI MUPA, HEOTHEMIIEMOH YacThIO
KOTOPOM ABIISETCS XUMUYECKasi KapTHHA MHUDA,

4.  oenadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U
00IIECTBEHHON MPAKTUKH, B TOM YUCIIE U XUMHUYECKUM;

5. oceoenue cOMAIBHBIX HOPM, TIPABUJI TIOBEJICHUS, POJICH M OPM COITMATBHON KU3HH B
coliyMe, IPUPOJE U YACTHOM JKM3HHU HA OCHOBE IKOJIOTUYECKOM KYIbTYPHI U 6€3011aCHOT0 0OpaleHus ¢
BEIIIECTBAMU U MaTepUaIaMu;

6. @opmuposarue KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILIEHUU CO CBEPCTHUKAMHU U
B3POCIIBIMH B IpoIiecce 00pa3oBaTelbHOM, OOMECTBEHHO MOJIE3HOH, YIeOHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOM U IPYTHX BUIOB JIEATEIBHOCTH, CBI3aHHBIX C XUMHEH.

2.  Memanpeomemnuvle pe3yiomamol:

1.  onpedenenue neneit coOOCTBEHHOro 00yUeHUs, TOCTAHOBKA M POPMYIHpPOBAHUE IS ceOs
HOBBIX 33/1a4;

2. naaHuposauue TyTeW JOCTHKEHHS JKEIaeMOro pe3yabTara 00y4eHHUs] XUMUH KaK
TEOPETUIECKOT0, TAK ¥ IKCTICPUMEHTAIBEHOTO XapaKTepa;

3. coomHeceHue CBOMX JEHCTBUM C TUTAHUPYEMBIMH PE3YJbTaTaMU, OCyujecmeierie KOHTPOIIs
CBOEH JICATEIILHOCTHU B TPOLIECCE JOCTIKEHUS PE3yabTaTa, onpedeieHue Crioco00B IeHCTBUH MpH
BBITIOJTHEHUH Ta0OPATOPHBIX U MPAKTHUECKUX pabOT B COOTBETCTBUU C MPABUIAMU TEXHUKH
0€30I1aCHOCTH;

4.  onpedeneHue NCTOYHUKOB XUMUYECKOU MH(OPMALINH, TTOTYYSHHE U aHAIU3 €€, CO3/IaHne
WH(OPMAIMOHHOTO TPOAYKTA U €T0 MPE3CHTAIINS;

5. ucnonv3osanue OCHOBHBIX HHTEJUICKTYAIbHBIX ONepalliii: aHAIN3a U CUHTE3a, CPAaBHEHUS U
CUCTEMAaTH3aIH, 0000IIEHUS M KOHKPETU3AIINH, 8bis6/1eHUe TPUIUHHO-CIICICTBEHHBIX CBA3CH
U nocmpoeHue TOTUYECKOTO PACCYKACHHS U YMO3aKTIOUeHUs (MHAYKTUBHOTO, IEAYKTUBHOTO U TIO
AQHAJIOTHH) Ha MaTepHalie €CTECTBEHHO-HAYIHOTO COJICP)KaHMUS,

6. ymenue cO3MAIOT, IPUMEHSATH U TIPEOOPA30BLIBATH 3HAKU ¥ CHMBOJIBI, MOJICITA U CXEMBI JIJIS
peleHus yueOHbBIX U MTO3HABATENBHBIX 33/1a4;

7. ¢opmuposanue n pazgumue SKOIOTHUECKOTO MBIIIUICHUS, YMEHUE TIPUMEHSTH €TO0 B
MO3HABATEIbHON, KOMMYHUKAaTUBHOM, COIIMANILHON MPAKTUKE U MPOPECCHOHATHHON OpUEHTAIINH;

8.  eenepuposanue nei n onpeneneHne CPeaCcTB, HEOOXOAUMBIX TS UX PeaTH3allHiH.

3. Ilpeomemmnvie pe3ynomamol:

BeinyCKHUK Hay4uTCH:
e  XapaKTepu30BaTh OCHOBHBIC METOJIbI TO3HAHUA: HAOIIO/IEHUE, U3MEPEHHUE, SKCIICPUMEHT;

e  ONUCHIBATH CBOMCTBA TBEPIBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIACISS HX CYIICCTBCHHBIE
MPU3HAKU;



pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYJIay, «XUMHUYECKHUU
JJIEMEHT, «IIPOCTOE BEILECTBOY, «CI0KHOE BEIECTBOY, «BAJCHTHOCTDY, «(XUMUYECKAs
peaxkus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUU;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MACCHI BEILECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

pas3inyaTh XUMUYECKHE U (PU3HUYECKUE SBICHHUS;

Ha3bIBaTh XUMUYECKHUE DJICMEHTHI;

OTIpeNIeNIATh COCTaB BEUIECTB MO UX (hopMysam;

OIPEAEIIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEINHEHUSX;

ONPECIIATh TUIl XUMUYECKUX PEAKLUM;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUSA XUMUYECKUX PEAKLIUN;

BBISIBJISITH IPU3HAKH, CBUJIETEIBCTBYIOIINE O IPOTEKAHUM XMMHUECKON pEaKIMU IIPU BBIIIOJHEHUU
XHUMHYECKOI'O OIIbITA;

COCTaBJIATH (POPMYJIIbI OMHAPHBIX COCAMHEHUI;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEaKIUi;

coOuro1aTh MpaBuiia 6€301MacHoN paboThl IPU MPOBEICHUU OIBITOB;

II0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;

BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB;

BBIYUCIISITH MACCOBYIO JIOJIIO XUMHYECKOTO 3JIEMEHTA 110 (OPMYJI€ COCTUHEHUS;

BBIYUCIIATh KOJIMYECTBO, 00BbEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB
WM [IPOJYKTOB PEaKIUU;

XapakTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJIOPO/JIa;

NOJy4aTh, COOMPATh KHCIOPOA U BOJIOPO/I;

pacrio3HaBaTh ONBITHBIM MTyTEM ra3000pa3Hble BEIIECTBA: KUCIOPO/, BOJAOPO;

pacKpbIBaTh CMBICI 3aKOHa ABOTraapo;

PacKpbIBaTh CMBICI MOHATUN «TEIII0BOM 3P PEKT peakinmn», «MOJSPHBIA 00BEMY;
XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBONCTBA BOJIBI;

PacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

BBIUHCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOTO BEIECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

XapakTepu3oBaTh (PU3NUECKHe U XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX
BEIIECTB: OKCHUJIOB, KMCJIOT, OCHOBAHWI, COJIEH;

OIPEAEIIATh NPUHAIIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIacCy COSIUHEHMI;

COCTaBJIATH (POPMYJIBI HEOPTaHUUYECKUX COEIMHEHUN N3yYEHHBIX KJIacCOB;

MPOBOAMTD OIBITHI, HOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA N3YUEHHBIX KJIAcCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U IIEJI0Yel M0 U3BMEHEHHUIO OKPACKHU
MHAMKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJIaCCAMU HEOPIaHMUYECKUX COEAVNHEHUN;

packpsiBaTh cMbIch [lepuoanueckoro 3akona . . Menneneena;

OOBACHATh (U3NYECKUI CMBICII aTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIIBI U Ieproza B nepuoandeckoi cucreme /1. 1. Menneneena;

00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOICTB 3JIEMEHTOB B Ipe/ieiaxX MajbIX
NIEPUOOB U TJIABHBIX NOArPYIIIL;

XapakTepu30BaTh XMMUYECKHE 3JIEMEHTHI (OT BOJOPO/a 10 KaJbIMs) HA OCHOBE WX MOJIOKEHUS B
nepuoanueckoi cucreme J1. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHUSI X aTOMOB;



e  COCTaBJIATH CXEMBI CTPOEHHS aTOMOB IepBbIX 20 31eMeHTOB nepuoaudeckoi cucremst . 1.
Menneneena;

*  PACKpPBIBATH CMBICI IIOHATUI: «XUMHUYECKASI CBA3bY», AJIEKTPOOTPULIATEILHOCTDY;

e  XapaKTepu30BaTh 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIECTB OT THUIIA KPUCTAIUTMYECKON
pelmETKY;

e  ONpPENENATh BUJ XMMUYECKOU CBSA3U B HEOPraHUYECKUX COCIUHEHUSX;

e H300pa)kaTh CXEMbI CTPOSHMSI MOJIEKYJI BEILIECTB, 00Pa30BaHHBIX Pa3HBIMU BHIAMHU XUMHUECKUX

CBsI3€H;
e  PACKpbIBaTh CMBICJ NOHATHI «MOH», «KATHOH», «aHUOHY,
«QIICKTPOJIUTHI», CHEDJIEKTPOIUTHIY, «IJEKTPOTUTHYECKAs JUCCOLHAIUSY, KOKUCITUTEIbY,

«CTENEHb OKUCIEHUS», «BOCCTAHOBUTEIDY, KOKHCIEHUEY, «BOCCTAaHOBIIEHUEY;,

e  OMNpEENATh CTENEHb OKUCICHUS aTOMa JIEMEHTA B COEJUHEHNUY;

e  PACKPBIBATh CMBICI TEOPUHU HIIEKTPOIIUTHUECKON AUCCOLHUALNH;

e COCTaBJIATb YPaBHEHHUs DJIEKTPOJIUTHUECKON JUCCOLUALMN KHUCIIOT, EJI0YEH, COJIEH;

e OOBSCHATH CYIIHOCTb IIpOIECCa HIIEKTPOIUTHUECKOM TUCCOLMALIMU U PEAKIIUH HOHHOT'O OOMEHa;

e COCTaBJIATH IOJIHbIE U COKpAIEHHbIC MIOHHbIC YPAaBHEHMSI peakuii OOMeHa;

e  ONpEIENSITh BO3MOXHOCTh IPOTEKAHUS PEAKIIM HOHHOIO 0OMEHA;

e [IPUBOJIUTH PEAKLIHH, OJTBEPKAAOIIME KAYECTBEHHBIN COCTaB Pa3JIMYHbIX BEILIECTB;

e  OMNpEAEeNATh OKUCIUTEIb U BOCCTAHOBUTEIID;

e COCTaBJIATh YPABHEHUS OKHUCIMTEIBHO -BOCCTAHOBUTENBHBIX PEaKIuii;

° Ha3bIBaThb (1)aKTOpI)I, BJIMAIOIKUEC Ha CKOPOCTHb XUMHUYECKOHN PCaKkuu;

e KJaccu(UUUPOBATh XUMHYECKUE PEaKILUH 110 pa3InYHbIM IIPU3HAKaM;

e  XapaKTepu30BaTh B3aWMOCBA3b MEXJy COCTAaBOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAJLIOB,;

e IPOBOJUTH ONBITHI 10 NOJYYEHUIO, COOMPAHUIO U U3YUYEHUIO XUMHUUECKUX CBOMCTB ra3000pa3HbIX
BELIECTB: YIVIEKHUCIIOTO ra3a, aMMHaKa;

e pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIJIEKUCIBINA I'a3 1 aMMHAK;

° XapaKTEPpHU30BaTh B3aAUMOCBA3b MCKIAY COCTABOM, CTPOCHHUEM U CBOMCTBaAMH METAJIOB,

e Ha3bIBaTh OpPraHMYECKHE BEUIECTBA M0 UX (HOpMYIe: METaH, 3TaH, 3TUJIEH, METaHOJI, 3TaHOJI,
[JIALIEPUH, YKCYCHAsl KMCII0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEAPUHOBAs KUCJIOTA, OJIECMHOBAs
KHCIIOTa, TIII0K034;

e  OLEHUBATh BIMSIHHME XMMHUYECKOTO 3arpA3HEHMS OKPYKAIOLIEH Cpeibl HA OPraHU3M YeNI0BEKA;

e T'PaMOTHO 0OpaIIaThCs C BEIIECTBAMU B TOBCEIHEBHOM KU3HHU;

° OMnpeaAcCIATL BOSMOKXHOCTD ITPOTCKAHUA peaKquI HEKOTOPBIX HpCI[CTaBI/ITeJIeﬁ OpTaHU4YCCKUX
BELIECTB C KMCIOPOJIOM, BOJOPOIOM, METaJLIaM1, OCHOBaHUSIMH, FaJIOT€HAMHU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCH:

. 8bLO6UAMD U NPOBEPSAMb IKCHEPUMEHMATLHO SUNOME3bl 0 XUMUYECKUX CEOUCTEAX
geujecme Ha OCHOBe UX COCMAasa u CMpOoeHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, o
Xapakmepe u npoOyKmax pasiudnblx XUMUYECKUXx peaxyutl;

. Xapakxmepuzoeams 6ewjecmsa no cocmasy, CMpOeHuIo U C60UCMEAM, YCMAHABIUBAIOM

NPUYUHHO-CTIEOCMBEHHbIE CEA3U MENHCOY OAHHBIMU XAPAKMEPUCMUKAMU 8eUecmEd;

. coCmasnsims MONEKYIAPHbLE U NOTHbLE UOHHBLE YPAGHEHUS NO COKPAWEHHBIM UOHHBIM
VPAGHEHUAM,

. NPOCHO3UPOBAMb CHOCOOHOCMb GeUjeCmBa NPOAGIAMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBLE CEOUCMEBA C YUemOM CHeneHel OKUCTEHUs 2IeMEHIO08, BX005AUUX 8 €20 COCMAs;

. cOCMasnsimy ypasHeHus peaKyuii, COOmeemcmeayouux nociedo8ameibHoCmu
npespaujenuti HeoP2aHU4eCKUx 6ewecne PasiuyHbxX Kiaccoe;

. 8bLOBULAMD U NPOBEPAMb IKCHEPUMEHMANLHO 2UNOME3bl O Pe3VIbmMamax 6030eucmeus
PA3UYHBIX (YAKMOPOE HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,;

. UCNONIb308aMb NPUOOPEMEHHBIE 3HAHUA 01 IKOLO2UUECKU 2PAMOMHO20 NOBEOCHUS 6
OKpydrcaiowjeti cpeoe;



° ucnojiv3zoeambv npu06p€H1éHHbl€ Kjlllo4yeevle KoMnemenyuu npu 6blnoJIHEHUU NPOEKmMo8 U
y’{€6H0-uCCﬂ6006ameﬂbCKux 3a0a4 no U3y4eruro CGOIZCWLG, cnoco6os noJjiy4eHus u pacno3naeanus

geuyecms;
. 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECNBAX U XUMUYECKUX NPOYECCax,
. KPUMU4eCcKy OMHOCUMbCS K NCE80OHAYYHOU UHDOopMayuu, HedoOpOoCco8eCmHOll peKiame 8
cpeocmeax Maccosol uHgopmayuu;
. 0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHULL NO XUMUU O/ NPAKMUYECKOLL

oesimenbHOCmU yenoeeka,
CO3aar0T MOJCIIN U CXEMBI JJI1 PCHICHUA y‘le6HBIX " IMO3HaBAaTCJIbHBIX 3aJa4, IOHUMAaTb HCO6XOI[I/IMOCTB

coOJTI0IeHHSI IPEITMCAHUM, TTPEJIaraéMbIX B MHCTPYKIUAX IO UCITIOJIb30BAHUIO JICKAPCTB, CPEICTB
OBITOBOM XMMUH U JIP.



