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1. IMosicHUTEIBLHASA 3ANMMCKA

Pabouas mporpamMMa Kypca XUMHUHM JUIS OCHOBHOM IIKOJBI pa3paboTaHa B COOTBETCTBUU C
®denepalibHBIM TOCYJaPCTBEHHBIM 00pa30BaTeNIbHBIM CTaHIapTOM 0011ero oopazoBanus. B Hell Takxke
YUUTBIBAIOTCS. OCHOBHBIE HAEW U NojiokeHust IlporpamMmbl  pa3Butuss U (HOPMUPOBAHHA

YHHUBEPCAIBHBIX YU€OHBIX JCHCTBUH ISl OCHOBHOT'O OOIIEro 00pa3oBaHMs.

B cooTBeTCTBHU € ATUMHU JOKYMEHTAaMH O0YYarOIIUECs TOJKHBI OBIIAIETh IPUEMAMHU, CBA3aHHBIMU
C OIpENeICHUEM MOHATUH: OTPaHWYMBATh WX, ONUCHIBATh, XAPAKTEPU30BATh M CPaBHUBATh. Tak Kak
XUMHA — HAyKa S3KCICPUMCHTAJIbHAd, 06yqa10muec;1 JOJI’KHBI OBJIAACTh TAaKMMHU I103HABATCJIIbHBIMHAU
y4eOHBIMH JICUCTBHSIMH, KaK OJKCIICPUMEHT, HAOIIOJICHUE, W3MEPCHHE, OIMCaHUuE, MOJCIHpPOBAHUE,
THIIOTE3a, BBIBOJ. B mporecce u3yueHus Kypca y 0Oydaronuxcsi Mpo0DKAIT (OPMHUPOBATHCS YMEHUS
CTaBHUTh BOIPOCHI, OOBSICHATh, KJIacCU(DUIUPOBATh, CPABHUBATh, ONPEACISITh HCTOUHUKU WH(POPMAIIUH,
MoJyyaTh W aHATU3UPOBaTh €€, TOTOBUTh WH(OPMAIMOHHBIA TMPOIYKT, NMPE3CHTOBATh €r0 U BECTH
nuckyccnto. CeIoBaTeNbHO, IEATSIIBHOCTHBIN IMOAX0/ B H3YUCHUH XHUMHH CTIOCOOCTBYIOT JTOCTHIKEHUIO
JMYHOCTHBIX, TPEMETHBIX ¥ METANPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.

B 0cHOBY Kypca MOJIOKEHBI CIISAYIONINE HIEH:

® MaTepHabHOE CIMHCTBO M B3aMMOCBSI3b OOBEKTOB U SIBICHHUI TIPUPOJIBI;

¢ Blaylad poJib TCOPETUYCCKUX 3HAaHUU JJISL 00bBSICHEHNS U IIPOTHO3MPOBAHUA XUMHWYCCKUX
SIBIIGHUH, OLIEHKU X MPAKTUYECKON 3HAYUMOCTH;

® B3aNMOCBA3b Ka4eCTBEHHOH u KOJIMYECTBEHHOU CTOPOH XUMHUYECCKUX 00BEKTOB
MaTepUaIbHOTO MUPA;

® pa3BUTUC XUMHYECKOU HayKM W HOPOU3BOACTBO XUMHWYCCKUX BCHICCTB W MAaTCpHUAIOB IJIA
yIIOBJIETBOPEHHS] HACYIIHBIX IMOTpeOHOCTEH dYermoBeka M OOINeCTBa, pelieHHs To0aTbHBIX
po0JieM COBPEMEHHOCTH;

® TEHETHYECKas CBSA3b MEXK/y BEIIECTBAMHU.

OTH UEU PEATU3YIOTCS B KypCE€ XMMUU OCHOBHOM IIKOJIBI ITYTEM JOCTUKEHHS CIEAYIONIUX HeJIei:

» Qopmuposanue y ydaNIUXCS XUMHUYECKOW KApTUHBI MHpa, KaK OPraHUYECKOW 4YacTH €ro
[[EJIOCTHOM €CTECTBEHHO-HAYYHOU KapTHHBI.

* Passumue TO3HABATENbHBIX HMHTEPECOB, WHTEIUIEKTYAJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH
ydamuxcsa B IIPONECCE HU3YUYCHHA HUMU XUMHUYECKOU HAayKnu H eé BKJIala B COBpeMeHHLIﬁ HAay4YHO-
TEXHUYECKUH Tmporpecc; (opMHpoBaHHE BaKHEUIIMX JIOTUYECKHX OMNepanuil MbIIUICHUS (aHaJu3,
CUHTE3, 0000IIeHNe, KOHKPETHU3allus, CpaBHEHUE U Jp.) B IMPOLECCe MO3HAHUS CHUCTEMbl BAXKHEHIIMX

MOHATUH, 3aKOHOB U TEOPUIM O COCTaBE, CTPOEHUH U CBOMCTBAX XUMHUYECKHUX BEIIECTB.



* Bocnumanue yOeXIEHHOCTH B TOM, YTO NIPUMEHEHHE TOJyYCHHBIX 3HAHUH M YMEHHH 110 XUMUU
ABISICTCA OOBEKTUBHOW HEOOXOAMMOCTBIO JUIs Oe30macHoi paboThl C BEIIECTBAMU W MaTepHallaMH B
OBITY M Ha TIPOU3BO/ICTBE.

* [Ipoexmuposanue u peanuzayuss BHITYCKHUKAaMH OCHOBHOW IIKOJBI JHYHOH 00pa3oBaTeNbHON
TpaeKTOpuu: BIOOp npodnist 00ydeHHs B CTapIIeH IIKOJe WIN MPOoQecCHOHATBHOTO 00pa30BaTEILHOTO
YUYpexaeHus.

* Ogradenue KnioyegbiMyu KOMnemeHyuamu: y4eOHO-TIO3HABATEIbHBIMY, HH()OPMALMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH.

Jlig TOCTHKEHUS ATHX Lee B Kypce XMMHM Ha CTYIIEHH OCHOBHOI'O 001Iero o0pa3oBaHUS PELIAIOTCS
CIIEYIOILKE 3a/ia4UM:
*  (GopMHUPYIOTCS 3HAHHUSA OCHOB XMMHUYECKOW HAayKHM — OCHOBHBIX (DAKTOB, TIOHATHH, XUMHUYECKHX
3aKOHOB U TEOPUH, BBIPAKEHHBIX TIOCPEICTBOM XUMHUYECKOTO S3BIKA;
* pasBuBarOTCAd yMeHHS HaOmronaTe HOOBSICHAIOT XUMHUYECKUE SIBIICHHS, INPOUCXOASAIINE B
MIpHUPO/Ie, Ta0OPATOPHBIX YCIOBUSIX, B OBITY M HA IPOU3BOJICTBE;
*  mpuoOpeTarTcs CHelHaabHble YMEHUS M HABBIKU 10 0€30MacHOMY OOPAIlIEHUIO0 C XUMHUYECKUMU
BEIECTBAMH, MaTepUaIaMU U MPOLIECCaMU;
* (opmupyeTcs TyMaHUCTHYECKOE OTHOILIEHNE K XUMUU KaK MPOU3BOAUTEIHHON CHIle 00IIecTBa, ¢
MOMOIIIBI0 KOTOPOH peImaroTcs rodaabHbIe MPOOIEMBbl YEITOBEYECTRA;
*  OCYIIECTBIISICTCSI MHTETPALXs XUMUYECKON KapTHHBI MUPA B €IMHYIO HAYYHYIO KapTHUHY.
Pabouas nporpamma peanusyercs Ha OCHOBE YMK CO3JIaHHOTO o7
pyxoBoactBoMI abpuensnaO.C.
1. Tabpuensn O. C. Xumus. 8 kiacc : y4eOHUK 1715 00meo0pazoBaTenbHbIX opranmsanuii / 0.  C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. — M.: IIpocsemienue, 2021
2. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK A1 001eo0pa3oBaTenbHbIXx opranuzanuii / 0.  C.
I'abpuensu, U. I'. Octpoymos, C. A. CrnankoB. — M.: IIpocsemenue, 2021
Y4eOHUKM COOTBETCTBYIOT DenepaibHOMYy TOCYIapCTBEHHOMY 00pa3oBaTeIbHOMY
cranaapry. PekomennoBansl MunucrepctBom npocsenieHuss Poccuiickont @enepanum.
[IporpamMma pazpaGotana B cooTBeTCTBMM C¢ YydeOHbIM IuiaHoM MKOYVY bonbmieanaOyxckoit
COII i ypoBHS OCHOBHOTO OOIIEro oOpa3oBaHUsS C MCIOJb30BAaHUEM COBPEMEHHOTO
0o00OpyIOBaHUs IIEHTPA E€CTECTBEHHO-HAYYHOM W TEXHOJIOTHYECKOW HampaBieHHOCTH «Todka
pocta». Ha Oaze wnentpa «Touka pocTta» oOecreuuBaeTcs peanu3anus 00pa3oBaTEIbHBIX
IpOrpaMM €CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOM HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMAMM 3aKOHOJAATENbCTBA B chepe o00pazoBaHUs U C  y4ETOM
pexomenaanuit degepanbHOro oneparopa ydeOHOTO MpeaMeTa « XUMHUS».

2.00mas xapakTepucTuKa yueOHOro npeamera
B cootBeTcTBUU ¢ denepalbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO OOIIETO

oOpa3oBaHMs ydaliuecs TOJKHBI OBJIAJETh TAKUMHU ITO3HABATEILHBIMU YYEOHBIMH JICUCTBUSIMH, KaK
yMeH#e (GopMyIUpOBaTh MPOOJIEMYy M THUIIOTE3y, CTABUThH IIENIM U 3aJa4d, CTPOUTH IUTAHBI JOCTHKCHHUS
LEJIEd W PELICHUS MOCTAaBJIEHHBIX 3aJa4, MPOBOJIUTH AKCIEPUMEHT U Ha €r0 OCHOBE JeJaTh BBIBOJbI U



YMO3aKJIIO4YeHUs, TPEACTABIATh UX U OTCTaUBaTh CBOIO TOUKY 3peHHusa. KpoMe 3Toro, yyammecs JOJKHBI
OBJIQJIETh TPUEMaMH, CBS3aHHBIMU C OIPEACICHUEM IMOHATUNA: OrPaHUYMBATH MX, OIUCHIBATH,
XapakTepu30BaTh U cpaBHUBATH. CieA0BaTeNbHO, NIPU U3YyYEHUU XMMHUHU B OCHOBHOM IIKOJE ydalluecs
JOJDKHBI OBJIa/IETh YU€OHBIMU JICUCTBUSIMU, MO3BOJSIOMIMMHU UM JIOCTUYb JTUYHOCTHBIX, IPEJAMETHBIX U
METanpeIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipemyiaraemass mporpamMmMa IO XHMHHM PacKpbhIBAeT BKJIAJ y4eOHOTO MpeAMeTa B JOCTHDKCHHE IIeJICH
OCHOBHOTO 00I11eT0 00pa30BaHMsI M ONIPEACIIICT BAXKHEHUIIINE COIepKATENbHBIC IMHUU TTPEAMETA!

* «BEIIIECTBO» — 3HAHUE O COCTaBE M CTPOSHUHU BEIIIECTB, UX CBOMCTBAX M OMOJIOTHYECKOM 3HAUCHUH;

* «(XUMHUYECKasl peakius» — 3HAaHHE O MPEBPAIIECHUSIX OJHHMX BEUIECCTB B JIPYTHE, YCIOBUSIX MPOTECKAHUS
TaKUX MPEBPAIICHUI U CIIOCO0aX YIPABIICHUS PEAKIUSIMU;

* «IIPUMECHECHHE BEIIECTB» — 3HAHHE U OMBIT 0€30IacHOr0 OOpaIeHHs C BEIIECTBAMH, MaTepUaIaMH U
npoLeccamMu, HeOOX0IUMBIMU B OBITY M Ha IPOU3BO/ICTBE;

* «3bIK XMMHU» — ONEPUPOBAHHE CUCTEMOW BAXKHEHUIIMX XUMUYECKUX MOHSATUN, 3HAHUE XUMHYECKOU
HOMEHKJIATypbl, a TakKe BIAJCHHE XHUMHUYECKOM CHUMBOJIUKON (XMMHYECKUMHU (QOopMyIaMH U
YPaBHEHUSIMU).

3. MecTo y4e0HOro npeaMera B y4eOHOM ILJIaHE
XuMus B OCHOBHOH mIKoJie u3y4aercs 8§ u 9 ximaccax. Obmiee 4ncino yueOHbBIX 4acoB 3a 2 rojia 00y4eHus
cocraiseT 136,u3 Hux 68 (2 4 B Henenro) B 8 kinacce, 684 (2 yaca B HeZeni0) B 9 kiacce.
[IpennaraeMselii Kypc XOTSI M1 HOCHT OOIICKYIBTYPHBIA XapaKTep U HE CTABHT 3a/1a4y MPOPECCHOHATHHON
[IOITOTOBKU OOYyYaroLMXcs, TEM HE MEHEE M03BOJISIET UM OIPENEIUTHCS ¢ BBIOOPOM Ipouis 00ydeHus
B CTaplIEH LIKOJIE.

3HaYUTEIbHOE MECTO B COJEP)KAHUU Kypca OTBOAMTCS XMMHYECKOMY 3KCIEepUMEHTy. OH OTKpbIBaeT
BO3MOKHOCTh (JOPMHUPOBATH Y YUAILIUXCS CIIEUAIbHbBIE TIPEMETHBIE YMEHUS:
— paboTarthb ¢ BeIlIeCTBaAMH;
— BBITIOJIHATD IMTPOCTHIC XUMUYCCKUE OINBITEHI,
- YYUT HIKOJHHUKOB O€30IaCHOMY M JKOJOTHMYECKH T'PaMOTHOMY OOpAaIIeHHIO C BEHIECTBAMHU B
OBITY U Ha POU3BOJICTBE.

IIporpammon pe1yCMOTPEHO MIPOBEACHUE:
8 kJacc

KOHTPOJIBHBIX paboT — 4 yaca,
PaKTUYECKUX paboT — 7 4acos.

9 knacc

KOHTpPOJbHBIX paboT — 4 yaca,
MPAaKTUYECKUX paboT — 7 4acoB.

Cpoxk peanu3zanuu yueOHOM MporpaMMbl- 1Ba yueOHBIX ToAa

4. lleHHOCTHBIE OPMEHTHUPHI COAEPKAHUS Y1eOHOT0 nmpeaMeTa « XuMH»
VueOHbIi npeamMeT «XI/IMI/I?{», B COACPKaHMHU KOTOPOro I''IaBHBIMH KOMIIOHCHTAMH SBJISIIOTCA HAYYHBIC

3HAHUA ¥ HAy4YHbIE METObI MIO3HAHUS, IO3BOJISET MPOOYXKAATh Y YHAIIUXCsl YMOLIMOHAIBHO-IIEHHOCTHOE
OTHOIIIEHHE K M3ydaeMoMy marepuany. B pesynbrare yueOHOI AESITETbHOCTH CO3JAIOTCS YCJIOBHS IUIs



dbopMupOBaHHS CHCTeMbI IIeHHOCTeH. [lo3HaBarenbHas (QYHKIUS YY9eOHOTO TpeaMeTa «XHMHUSD»
3aKJIFOYAETCs B CIIOCOOHOCTH €ro COJIep KaHUs Pa3BUBATh IEHHOCTHHIC KAYeCTBA y YUAITUXCS.
Ilo3naseamenvhvle yeHHOCMU: omuouieHue K XUMUYECKHUM 3HAHUSAM KaK OJHOMY HM3 KOMIIOHCHTOB
KYJIBTYPBl 4EIIOBEKa HapsIy C JAPYTUMHU €CTECTBEHHOHAYYHBIMU 3HAHHMSIMH, OKPYXKAIOIIEMY MHPY Kak
MUPY BEHIECTB M MPOUCXOIAIINX C HUMU SIBJICHU; MTO3HABATEILHOU JIEATEILHOCTH (KaK TEOPETHYES-CKOH,
TaK U IKCICPUMEHTAIbHOW) KaK HMCTOYHUKY 3HAHUH; noxumanue: OOBEKTHBHOCTH M JIOCTOBEPHOCTH
3HAaHUHA O BEHICCTBAX W IMPOMCXOMAIINX C HUMH SIBJICHUSX; CIOKHOCTH M OCCKOHEYHOCTH Ipoliecca
Mo3HaHusl (Ha TMpUMEpe HCTOPUM XHMHYCCKHUX OTKPBITHH); JCHCTBHS 3aKOHOB TPUPOIBI U
HEO0OXOJIMMOCTH MX ydeTa BO BceX cdepax JeSTeIbHOCTH YeIOBeKa; 3HAUCHUS XUMUYCCKUX 3HAHUH IS
pelieHrs TI00aNBbHBIX MPOOJIEeM dYeloBeYeCcTBa (PHEPreTUYECKOW, CHIPhEBOH, MPOIAOBOIBCTBEHHOM,
3JI0POBBS U JIOJITOJICTUS YEJIOBEKA, TEXHOJIOTUIECKIX aBapHid, TII00ATLHOM SKOJIOTHH U AP.).

Ilennocmu mpyoa u 6Gvima: OTHOUICHHWE K TPYJOBOW JEATEIHHOCTH KaK €CTECTBEHHOW (DU3MUECKOU U
WHTEJUICKTYaIbHOW TOTPEOHOCTH, TPYAY KaK TBOPYECKOW JEATEIHHOCTH, IMO3BOJISIFOIICH MPUMEHSTH
3HaHUS Ha MPAKTUKE; COXpPaHEHHE U MOJJICPKaHUE COOCTBEHHOTO 37I0POBbS U 3I0POBbSI OKPYKAIOIINX, B
TOM YHUCIIC OPTaHU3aIUsl MUTAHUS C YYETOM COCTaBa M SHEPreTHUYCCKOW IIEHHOCTHU THIIHU; COOJIIOJICHHE
IpaBmJI 0E30IaCHOI0 MCIOJb30BaHUS BEIISCTB (JIEKAPCTBCHHBIX MPENApaToB, CPEJACTB OBITOBOH XMMHMH,
MECTHUIMIOB, TOPIOYE-CMA30YHBIX MATCPUAIOB M JIp.) B MMOBCSJIHEBHOM YKHU3HU, OCO3HAHUE JIOCTHIKCHHUS
JUYHOTO YCIieXa B TPYAOBOH JEATEIBHOCTH 3a CYeT COOCTBEHHON KOMITETEHTHOCTH B COOTBETCTBUU C
COLMAJILHBIMU CTAaHJAPTAMHU U IMOCIICIYIOIIUM COIHAIBHBIM 0JI0OPEHUEM JOCTH)KCHHI HAYKH XUMUU U
XUMHYECKOTO TIPOU3BOJICTBA JIsI PA3BUTHS COBPEMEHHOTO OOIIEeCTBA.

Hpaecmeennvie uennocmu: ommuouienue K cedc (OCO3HAHHWE COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO
OOIIECTBEHHOTO JI0JIra, MUCIHUIUIMHUPOBAHHOCTh, YECTHOCTh U MPABAUBOCTH, MPOCTOTA U CKPOMHOCTb,
HETEPIUMOCTh K HECHPaBeIMBOCTH, MPU3HAHWE HEOOXOAMMOCTH CaMOCOBEPIIEHCTBOBAHUS), APYTUM
moaaM  (TyMaHH3M, B3aUMHOE YyBaKEHHE MEXIy JIOJbMHU, TOBapHILNECKas B3aUMOIOMOIb U
TpeOOBaTENIBHOCTh, KOJUIEKTHBH3M, 3a00Ta O JAPYruxX JIOASX), mpupoae (OepekHoe OTHOIIEHUE K ee
0orarcTBy, HETEPHUMOCTh K HApPYIIEHUSM OJKOJOTMYECKUX HOPM M TpeOOBAaHUU, HKOIOTUYECKU
IPaMOTHOE OTHOIICHHWE K COXPAaHEHHWIO THApPocdephl, aTMOC(HEpHl, TOYBEI, OHOC(hEPHI, YEIOBEYSCKOTO
OpraHm3Ma; OlleHKa JCHCTBHUS BOMPEKH 3aKOHAM TTPUPOJIBI, IPUBOJSIIETO K BOSHUKHOBEHHUIO II00ATEHBIX
pooJIeM); noHumaHue HEOOXOIUMOCTH YBKHUTEIHHOTO OTHOIICHHS K JOCTHIKCHHSIM OTCUCCTBEHHOM
HayKH, UCCIIEIOBATEIIbCKON JCSITEIbHOCTH POCCUHCKUX YICHBIX-XUMHUKOB (TTATPUOTUYCCKUE TYBCTBA).
Kommynukamuensle yeHnocmu: omuouileHue K HOPMaM sI3blKa (€CTECTBEHHOTO M XMMHYECKOTO) B
pa3NMYHBIX MCTOYHMKAX uHGpopmanuu (nmureparypa, CMUW, WHTEpHET U Ap.); nNOHUMAHUE
HeobXxooumocmu: TIPUHATHS PA3IUYHBIX CPEJICTB U MPHUEMOB KOMMYHHUKAIIUHU; TMOTYYCHUS HHPOPMAIHH
U3 Pa3UYHBIX UCTOYHHUKOB; apryMEHTHUPOBAHHOM, KPUTUYECKOW OIEHKH MH(OpPMAINH, TTOJTYISHHOH U3
Pa3IMYHBIX WCTOYHUKOB; COOOIIECHUS TOYHOW W JIOCTOBEPHOW WH(MOPMAIMH; SCHOCTH, JIOCTYITHOCTH,
JIOTUYHOCTH B 3aBHCHMOCTH OT II€JIH, TIOJTHOTHI MJIM KPATKOCTH W3JI0KEHUS WH(POPMAIIUHU; CTPEMIICHHS
MOHATh  CMBICT OOpAICHHOH K 4YeJIOBeKY peuyd (YCTHOW W TNHCHMEHHOW); BEIEHUS auaiiora JJis
BBISIBJICHHSI Pa3HBIX TOYEK 3pEHHS Ha paccMaTpHUBACMYIO WH(DOPMAIIMIO; BBIPAKCHHS JIMIYHBIX OIICHOK U
CYXJCHHIA; MPUHATHS BBIBOAA, KOTOPHIA (hopMHpyeTcs B Ipoliecce KOMMYHHKAITUH.

Icmemuueckue YeHHOCHU: NO3UMUBHOE UYBCMBEHHO-YEHHOCIHOe OMHOUleHUe: K OKPYKAIOIIEMY MUPY
(kpacoTa, COBEPIICHCTBO U TapMOHHUSI OKPYXKAIOIIEH MPUPOJIBI M KOCMOCA B IIEJIOM); IPUPOTHOMY MHUPY
BEIIECTB U UX MPEBPAILICHUI HE TOJIBKO ¢ TOYKH 3PEHUS MOTPEOUTENS, a KaK K UCTOYHHUKY MPEKPACHOTO,
TAPMOHHYHOTO, KPACHBOTO, IMOJYUHSIONICTOCS 3aKOHOMEPHOCTSM, IMPOIOPIHUOHAILHOTO (HAa MpUMeEpe
B3aMMOCBSI3U CTPOCHHUS M CBOWCTB aTOMOB W BEIICCTB); BBIOJIHEHUIO YUCOHBIX 3a/1ad Kak K MPOIECCy,
JOCTAaBJISIONIEMY 3CTETHYECKOE YAOBOJIBCTBHE (KpacHBOE, H3SIIHOC PEIICHHWE WM JI0Ka3a-TebCTBO,
MPOCTOTa, B OCHOBE KOTOPOM JICKHUT TaApMOHUSA); NOHUMAHUE HeoOXo0umMocmu N300paKEHUsS] UCTHUHBI,



HAay4YHBIX 3HAHUN B YYBCTBEHHOH ¢opMe (Hampumep, B TNPOU3BEACHHUSIX HCKYCCTBA, MOCBSIIEHHBIX
Hay4YHBIM OTKPBITUSIM, YYEHBIM, BEIIECTBAM U UX MPEBPALICHUSM).

S. JInuHoCTHBIE, MeTaNIpeIMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS Kypca

XUMHUHN

Ilo 3aBCPIICHHUIO KypCa XUMHH HA 3TAIl€ OCHOBHOI'O O6IJ.[CFO O6pa3OBaHI/IH BBIITYCKHUKH OCHOBHOH
IOKOJIbI JOJIKHBI OBJIAACTH CICAYIOMIUMU PE3yJIbTaTaMU:

JIM4HOCTHBIE pe3y/IbTaThI:

1) ocosnanue cBOEH STHUYECKOW TPUHAJICKHOCTH, 3HAHWE HMCTOPUM XUMHU M BKJaJa POCCHUCKOW
XUMHUYECKON HAyKU B MUPOBYIO XUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K IO3HAHUIO XHMHH; TOTOBHOCTH U CIIOCOOHOCTH
YUYAIIMXCSl K CAMOPa3BUTHIO M CaMOOOPa30BAHWIO HA OCHOBE M3yYEHHBIX (DAKTOB, 3aKOHOB W TEOPUH
XMMHU; OCO3HAHHOT'O BBIOOpA M MOCTPOEHUE HHAMBUYaIbHOM 00pa30BaTeNbHOM TPAEKTOPUHY;

3) gpopmuposanue NETOCTHON ECTECTBEHHO-HAYYHOH KapTHHBI MHPA, HEOTHEMJIEMON YacThIO KOTOPOW
ABJISICTCA XMMUYECKasi KApTHUHA MUPa;

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH U OOLICCTBEHHOM
[IPaKTUKHU, B TOM YHUCIIE U XUMHUUECKUM;

5) oceoenue colMaNbHBIX HOPM, MPAaBWJI MOBEACHUS, posicii U (HOPM COLUAIBHON KU3HH B COILYME,
OpUpPOJe M YaCTHOM KM3HH HAa OCHOBE HKOJIOTMYECKOH KyJIbTYphl M 0€30MacHOro oOpamieHus ¢
BElIECTBAaMH U MaTepHUaJaMu;

6) ¢opmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHUKAMH U B3POCIBIMU B
nporecce 00pa30BaTeNbHOM, OOIIECTBEHHO IOJE3HOH, Y4eOHO-HCCIIe0BAaTENbCKOM, TBOPYECKOH U
IPYTUX BUAOB JEATEIBHOCTH, CBA3aHHBIX C XUMHEH.

MetanpeaMeTHble pe3yJbTaThl:

1) onpeodenenue 1enelt COOCTBEHHOTO 00YYEHHsI, TOCTAHOBKA U (hopMyiupoBaHue Ui ce0sl HOBBIX 3a/1a4;
2) naianuposaHuenyTell JTOCTHKEHHUS KeIaeMOro pe3ysibTaTa OOYUeHUS] XUMHH KaK TEOPETHIECKOT0, TaK
1 DKCIEPUMEHTAIbHOIO XapaKTepa,

3) coommnecenue cBOMX NEUCTBUI C IUTAHUPYEMBIMH De3yJbTaTaMH, OCyujecmeiieHue KOHTPOISI CBOCH
JeSATeIbHOCTH B MpOIlecce JOCTHKEHUS pe3ylbTaTa, onpedeneHue ciocoO0B ASWCTBUI MPU BBHIIOJHEHUU
71a00paTOPHBIX U MPAKTHUECKUX PAOOT B COOTBETCTBHHM C MPABUIIAMHU TEXHUKH O€3011aCHOCTH;

4) onpedenenue WCTOYHUKOB XHMHYECKOW WH(POpPMAIMM, IONyYeHHUE M aHaiu3 e€, CO3JaHue
MH(POPMAIMOHHOTO MPOJYKTA U €ro Mpe3eHTalNs;

5) ucnonvsosanue OCHOBHBIX WHTEIUICKTYaJbHBIX OIEpalMii: aHalW3a ¥ CHHTE3a, CPaBHECHUS W
cUCTeMaTu3alnuu, OOOOLIEHUS M KOHKPETH3alluH, GblasleHue TPUIMHHO-CICACTBEHHBIX CBsI3ed H
nocmpoenue JOTHYECKOTO0 PAacCyXIEHUS U yMO3aKIIOYeHUs (MHIYKTUBHOIO, JEAYKTUBHOIO M IO
aHAJIOTMH) Ha MaTepuaJle €CTECTBEHHO-HAyYHOI'O COJACPKAHNUS;

6) ymenue co3maBaTh, IPUMEHATh U IPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICTIH M CXEMBI JIJISl PEIICHHUS
y4eOHBIX M MMO3HABATEIbHbIX 33/1a4;

7) popmuposanue M pazsumuie YKOIOTMIECKOTO MBIIUICHHS, YMEHHE IPUMEHSITH €r0 B MI03HABATEIILHOM,
KOMMYHHUKAaTHBHOH, COLIMATBHOM MPaKTHKE U MPOQeCcCHOHATBHOIN OpUeHTALUY;

8) eenepuposanue unei u onpeneneHue CPEICTB, HEOOXOANMBIX JUIS HX PEATU3ALIUH.



IIpeameTHBIE pe3yIbTaThI:

1) ymenue 0603HaYATh XMMUYECKUE AIEMEHTBI, Ha3bIBATh UX M XapAKTEPU30BATh HA OCHOBE ITOJIOKCHHUS B
nepuoanueckon cucreme /1. 1. Menneneesa;

2) ¢opmynruposanue W3yYCHHBIX TOHSATHIA: BEIIECTBO, XUMHUYCCKHU 3JIEMEHT, aTOM, MOJICKYJa, HOH,
KaTHOH, aHWOH, IIPOCTOE U CIIOKHOE BEIIECTBO, XUMHUYECKAsl PEaKIysi, BUAbl XUMHUYECKUX PEAKIUN U T.
I.;

3) onpeoenenue no GopMyiiaM cocTaBa HEOPraHMIECKUX M OPraHUYECKHUX BEIIECTB, BAJICHTHOCTH aTOMOB
XMUMUYECKHUX 3JIEMEHTOB MM CTETIEHU UX OKUCIICHUS;

4) nonumanue nHGOPMALMH, KOTOPYIO HECYT XUMUYECKHE 3HAKU, (HOPMYJIbI H yPaBHECHHUSL;

5) ymenuexnaccuguyuposams TNpocThie (METAJUIbI, HEMETaUIbl, OJAaropOAHBIC Ta3bl) U CIOXHBIC
(OmHapHbIe COETUHEHHUS, B TOM YHCIE U OKCHUIBI, a TaKKe THAPOKCHUIBl — KHUCIOTHI, OCHOBAHUS,
am(poTepHbIE THIPOKCHU/IBI — U COJIN) BEILIECTBA;

6) ¢opmynuposanue EPUOANICCKOTO 3aKOHA, 0OBACHEHUEe CTPYKTYPhI U UH(POPMAIIMU, KOTOPYIO HECET
nepuojuyeckas cucremMa xumuyeckux oayemeHtoB JI. W. MeHnneneeBa, packpeimue 3HAYEHUS
NEPUOINYECKOT0 3aKOHA;

7) yMmeHue Xxapakmepuzoeamv CTPOCHHE BELIECTBA — BHIbl XUMHYECKHX CBs3CHl U THUIBI
KPUCTANINYECKUX PEIIETOK;

8) onucanue cTpOCHUS aTOMOB XUMHYECKHX OJJIEMEHTOB C TOPSIKOBBIMH HOMepamu 1—20 u 26,
omoobpaxicerue UX C TOMOIIBIO CXEM;

9) cocmasnenue GopMya OKCHIIOB XMMUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIMX UM THIPOKCHIIOB;

10) wanucanue CTPYKTYpHBIX (OPMYJ MOJCKYJISIPHBIX COCIUHEHUI U (POPMYIBHBIX CIMHHUI MOHHBIX
COEIMHEHUI! 110 BaJICHTHOCTH, CTENIEHN OKHMCIICHUS WIIN 3apsily HOHOB,;

11) ymenue ¢popmynuposams OCHOBHBIC 3aKOHBI XUMHH: IOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO
CTPOEHUSI, COXPAaHEHHUS MAaCChl BEIIECTB, 3aKOH ABOTa/Ipo;

12) ymenue ¢hopmynuposams OCHOBHBIC TIOJIOKCHUS ATOMHO-MOJICKYJSIPHOTO YYEHHS W TEOPHH
AJIEKTPOIUTUYECKOH TUCCOIMALINY;

13) onpeoenenue npu3HAKOB, YCIOBUH MPOTEKAHUS M MPEKPAIICHUS] XUMUYECKIX PEaKIINi;

14) cocmasnenue MONEKYJSIPHBIX YpPaBHEHUH XUMHYECKUX PEAKIUi, MOATBEPXKIAIONIMX OOIIHe
XMMHAYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIECTB W OTPAKAIOMIUX CBSI3H MEXKIY
KJaccaMH COCOUHCHHI;

15) cocmasnenue ypaBHEHHI peakifii C y9aCTHEM DIICKTPOIUTOB TaK)Ke B HOHHOH (opme;

16) onpedenenue o XUMUUECKHM ypaBHEHHSM TPHHAIICKHOCTH PEAKIMIA K ONPEAeIEHHOMY THITY WA
BUJLY;

17) cocmasnenue ypaBHEHWH OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIX pEAKIMH C MOMOIIBIO METOAa
AJIEKTPOHHOTO OanaHca;

18) npumenenue NOHATUN «OKUCIICHHE» U «BOCCTAHOBJICHHE» ISl XapAKTEPUCTUKNA XUMHUYCSCKUX CBOMCTB
BELIECTB;

19) onpedenenue ¢ TMOMOIIBIO KAYSCTBEHHBIX PEAKIUN XJIOpHI-, CyibdaT- U KapOOHAT-aHHOHOB H
KaTHOHA aMMOHHMS B PACTBOPE;

20) obwsicHeHue BIASHUS Pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA;

21) ymenue xapaxmepuzoéams TOJOXKEHUE METAUIOB M HEMETAJUIOB B IEPHOAUYECKON CHCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJIOB, 00IIKEe (GU3NUYECKHE K XUMUYECKHE CBOMCTBA;

22) ob6vscHeHue MHOT00Opa3ust MPOCTHIX BEIIECTB SIBJICHHEM aJUIOTPOIHH C YKa3aHUEM €€ TIPUIHH;

23) ycmanosnenue pa3IMIuil TUAPO-, IUPO- U IIEKTPOMETAIUTYPIHU U ULTIOCHPUPOBAHUE STAX PA3THINI
IIPUMEPAaMU MPOMBIIIEHHBIX CIIOCOO0B MOIY4YEHUS METAIJIOB;



24) ymenue Oasamwv o0uIyt0 xapaktepucTuky osimementoB |, I, VIIA rpymm, a Taxke Bomopoja,
KHCIIOpOJa, a30Ta, cephl, (ocdopa, yriepoaa, KpeMHHUsS U OOpPa30BAHHBIX MMHU TPOCTBIX BEIIECTB H
BOXHEUIINX COCTUHEHUH (CTpOEHHUE, HAXOXKACHUE B MPHUPOJIE, NOTyUYeHUE, (PU3NIECKHEe U XUMHUYECKUE
CBOMCTBa, IPUMEHEHUE);

25) ymenue onucvieams KOPPO3HUIO METAIIOB M CIIOCOOBI 3aLUTHI OT HEE;

26) ymenuenpouzeo0ums XAMUIECKHE PacYEThI C UCIIOIb30BAHMEM TTOHITHI «MaccoBasi 10JIs BEIIECTBA B
CMECH», «KOJHYECTBO BEIECTBA», «MOJISIPHBIA 00BEM» 1O (popMyIliaM u YpaBHEHHSIM PEAKIIU;

27) onucanue CBOWCTB U MPAKTUIESCKOTO 3HAUCHUS U3yICHHBIX OPraHMYECKUX BEIIECTB;

28) evinonnenue O0O3HAYCHHBIX B MPOrpaMMe 3KCIIEPUMEHTOB, PACHO3HABAHUE HEOPTaHHMYECKUX
BEILIECTB 110 COOTBETCTBYIOLIMM IPU3HAKAM;

29) cobarodenue paBuil 0€30MACHON PadOTHl B XUMUYECKOM KaOuHeTe (J1abopaTopun).

Cucrema oueHku:
1. Ouenka YCTHOTO oTBETA
OT1merka «5»:
- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUHU U3YUYEHHBIX TEOPH;
- MaTepHal U3JI0)KEH B OIPENEICHHON JIOTUYECKOW IOCIEN0BAaTENIbHOCTH, JIUTEPATYPHBIM
A3BIKOM;
- OTBET CAMOCTOSTENbHbIN.
Otmerka «4»;
- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPUL;
- MaTepHal U3JI0KEH B OINPENEICHHON JOTMYECKON MOCIEN0BATEIbHOCTH, TP TOM JOITYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLINOKH, UCIIPaBJICHHBIE 110 TPEOOBAHUIOYUHUTEIIS.
OrMmertka «3»:
-OTBET TOJHBIA, HO TMpPU OSTOM JIOMYIIEHAa CYIIECTBEHHas OIMOKa WJIM  OTBET
HETIOJIHBINA, HECBA3HBIMN.
OrMmerka «2»:
- Ipu OTBeTEe OOHApY)KEHO HEMOHMMAaHUE YYallUMCSOCHOBHOTOCOJEPKaHUS y4eOHOro
MaTepuaja WIM JONYIIeHbl CYIIECTBEHHbIE OIIMOKH, KOTOpbIE Y4YaIllMHCsd HE MOXKeT
WCIIPABUTH IIPH HABOJAIIUX BONPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OueHKa HKCIepuMEeHTAIbLHBIX yMeHH i

OreHka cTaBUTCS Ha OCHOBAaHMM HAOMIOJCHMS 33 y4alllUMUCA M MHUCHMEHHOTO OTYeTa 3a
pabory.
OTmerka «5»:
- paboTa BBITIOJIHEHA TTOJTHOCTHIO U IPABHIIBLHO, CIENIaHbl IPaBUIIbHBIC HAOTIOACHHS UBBIBOJIBI;
- OKCIIEPUMEHT OCYIIECTBJICH MO IJIaHy ¢ YYeTOM TEeXHHKHU O€30MacHOCTH M MpPaBHI paboTHI ¢
BEI[ECTBAMH HOOOPY/IOBaHHEM;
- IPOSIBIIEHBI OPTaHU3AIMOHHO - TPYJOBBIE YMEHUS,MTOIIEPKUBAIOTCS
YUCTOTA paboyero MecTa 1 MopsAoK (Ha CTOJIe, SKOHOMHO MCIIOJIb3YIOTCS PEaKTUBHI).
OTmeTka «4»:
- paboTa BBHINIOJHEHA MPABHILHO, CAETAaHBl MPAaBUIbHBIC HAOMIOACHHUS W BBIBOJBI, HO TpU
ATOM 3KCIIEPUMEHT MPOBEJIEH HE MOJIHOCTHIO WMJIM JIOMYIIEHb HECYIIECTBEHHbIE OIIUOKH B



paboTe ¢ BemecTBaMu U 000pYI0BaHHEM.
OTmeTKa «3»:

- paboTa BBINOJIHEHA TPABWILHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYyIIEHA CYIICCTBEHHAS
omuOKa B X0/l SKCIIEpUMEHTa B 00BsICHEHNHU,BO)OPMIIEHUN paboThI, B COOIOCHUN TTPaBUII
TEXHUKHU 0€30MacHOCTH Ha paboTe C BEIIeCTBAMHU M 00OpYyIO0BaHHEM, KOTOpasi UCIIPABIISETCS
NOoTPeOOBAHUIO YUUTEIIS.

OT1MmeTKa «2»:

- JonyuieHsl 1Be (1 0oJiee) CyIIECTBEHHBIE OIIMOKU B XO/€: IKCIEPUMEHTa, B OOBICHEHHH, B
obopmiieHUH pabOThl, B COOJIOJCHUHM NPaBUJI TEXHHKH OE30MAaCHOCTH TMpU paboTe C
BEIIECTBAMH U 00OpYyTOBAaHUEM,KOTOPBICYUAIIUHACS HE MOXET UCIPABUTh Jaxe IO
TPeOOBaHUIO YUUTEIIS,

- paboTa HE BBIMOJIHEHA, Y YYAIIETOCs OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMEHUSI.

3. Ouenka yMmenmii pemarth pacueTHble 3agaun OTMeTKa
«S»:
-B JIOTMYECKOM PpACCYXICHHU U PEIICHMH HEeT OIMOOK, 3ajJadya pelieHa
paIrMoOHAIBHBIMCIIOCOO0M;
Otmerka «4»:
- B JIOTHYECKOM PACCYXJICHUU U PEIICHUs] HET CYIIECTBEHHBIX OIIMOOK, HO 3aja4a perieHa
HEPALMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIXOIHUOOK.
Otmerka «3»:
- B JIOTHUECKOM PAaCCYXJCHHHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIeHa CYIIECTBEHHAs
omrOKa B MaTeMaTUYECKUXpacyeTax.
Ormerka «2»:
- IMEETCs CYIIECTBEHHbIE OLTHOKHU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUH;
- OTCYTCTBHUE OTBETA HAa3aJaHUE.

4. Ouenka MUCHLMEHHBIX KOHTPOJLHBIX pador OTMeTka
«S»:
- OTBET MOJHBIN U MPaBUIbHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OTtMeTKAa «4»:
- OTBET HETIOJIHBIN WK JOMYIIEHO He 60iee IBYX HECYIIECTBEHHBIX OITHOOK.
OtMeTKAa «3»:
- paboTa BBINIOJIHEHA HE MEHEE YeM HAIMOJIOBUHY, JAOIYIIEHA OJIHA CYIIECTBEHHAs! OMMOKA U TIpU
STOM JIBE-TPUHECYILIECTBEHHBIE.
OtmeTKka «2»:
- paboTa BBINIOJHEHA MEHBIIE YEM HAIOJIOBUHY WM COJIEPKUT HECKOIBKO CYIIECTBEHHBIX
OImuOOoK;

= pa60Ta HCBBIIIOJTHCHA.

[Ipu oneHKe BBINOIHEHUS MUCHBMEHHOW KOHTPOJIBHOM paboThl HEOOXOIMMO YUHMTHIBATh
TpeOOBaHUS €IMHOTO OpPOorpapUuecKoro pexxuma

5. Onenka TecToBBIX pagoT
TecTsl, cocTosmye U3 MATH BOINPOCOB MOYKHO HCIOJIB30BaTh IMOCIE M3YYCHHS KaXKIOrO MaTepHaia
(ypoxa). Tect u3 10-15 BompocoB ucmonb3yercst g nepuonudeckoro koHtpoins. Tect uz 20-30



BOITPOCOB HEOOXOIMMOMCIIONB30BATh JJISI UTOTOBOT'O KOHTPOJISL.
[Ipu orleHUBaHUU KUCTIONB3YETCS CIEAYIOIAs [IKAJIA:
JInsd TecTa U3 5 BOIPOCOB

* HET ONINOOK — OLEHKA «5»;
* o7Ha OIINOKAa — OLEHKa«4d»;
* JIBE€ OLINOKU — OLEHKA«3»;

* TpU OLINOKH — OLEHKA«2).

Jlia Tecta u3 30 BOOpocos:

* 25-30 npaBMWIBHBIX OTBETOB — OTMETKA «5»;
* 19-24 npaBUIBHBIX OTBETOB — OTMETKA «4»;
* 13-18 mpaBWIBHBIX OTBETOB — OTMeETKA «3»;

* MeHbIIE 12 MpaBMIBHBIX OTBETOB — OTMETKA «2».
OLieHKAa BBINOJHEHUS TECTOBBIX 3aaHUM:

o  OtrMmeTKa «5»: yJamuiicss BBITOIHIII TECTOBBIC 3a1anus Ha 85 — 100%.

e OTtMeTKa «4»: yJamuiicst BEIIOIHUAI TECTOBBIC 3aanus Ha 65 — 84%.

o Ormerka «3»: yyamuiics BBITIOJHWI TECTOBBIE 3aanus Ha 49 — 64%.

e  OrMmerTKa «2»: ydaluiics BBIIIOJIHWI TECTOBbIE 3aJjaHUs MeHee yeM Ha 49%.

KoHTpo/bHO-N3MepHuTeIbHbIE MaTepHaJbl IPEAHA3HAYEHBI JJIi IPOBEPKH YPOBHS YCBOEHHUS
y4eOHOro Marepuaja Ha OCHOBaHMHM O0pa30BaTEIbHOTO MHUHHUMYyMa CcoOepkaHus oOpa3oBaHUS U
TpeOOBaHUN K YPOBHIO TMOJTOTOBKM BBITYCKHUKOB IIKOJI. OHU COCTaBII€HB Ha OCHOBE MHOTOJIETHEH
MeJarOTHYECKOM MPAKTUKH C YIETOM Pa3TUYHBIX METOJIUYECKUX pa3padOToK.

[To BceM ri1aBaM Kypca M UX paszzenam MpeaaraeTcs TEKyIMi U TEMAaTUHYECKHT KOHTPOJIb 3HAHUW U
yMeHUU B GOpMe XUMHUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSITEILHBIX U KOHTPOJIBHBIX padOT. 3a1aHus
000uX BapHaHTOB pabOT CXOHBI MO COJEPKAHHUIO U XapAKTEPy BBHIMOIHAEMBIX YICOHBIX JTCHCTBUM.

Jns opranuzamuu 3Q¢GeKTUBHON paboThl BCEro Kiacca ¢ y4eTOM WHIMBUAYAIbHBIX CIIOCOOHOCTEH
KaKJOTO y4alierocst B psije padoT, BXOIAIIMX B MOCOOUE, MPEACTABICHBI 3aJJaHUsl Pa3IUYHBIX YPOBHEH
CJIO’KHOCTH.

HezaMeHMMBIM MOMOIIIHUKOM I€J]arora B KOHTPOJIe 3HAHUU SBISIOTCA 3amaHus B ¢opme Tecta. Mx
MOKHO HCTIOJIB30BaTh HA Pa3HBIX 3TaNax y4eOHOTo mpoliecca:

* MPU U3yYEHUU HOBOTO MaTepHaia;

+ Ha JTare 3aKPETUICHU N3yYeHHOT0 MaTepurara;

+ Ha ypokax 000O0IIaroIIero moBTOPEHUS;

* MPU TEKYIIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHUI U HaBBIKOB YUaIINXCs;

* NP MOATOTOBKE YYAIIUXCSI K 9K3aMeHaM KakK B YCTHOM, Tak U B MUCbMEHHOU opme, 0COOEHHO B

dopme EI'D.

Jns kaxx/ioM TeMbl M €€ pa3/iesioB MPEJIOKEHbI TECTOBBIE 3a/IaHUsl PA3HOTO YPOBHS CJIOXHOCTH B
JIBYX BapHaHTaX, paccyuTaHHble Ha 15—35 MuMH winm Ha nenbll ypok. /[ BBICTaBIEHHsS OLIEHKH
MpeIaraeTcsl UCMOJIb30BATh CIICAYIONIYIO TTPOIICHTHYIO IIKATY:

35% BBIIOTHEHHEIX 3aJaHUH — OIICHKA «2»;

36—61 % — oneHka «3»;

62—85% — orieHKa «4»;

86—100% — omeHka «5».



B 3aBuCHUMOCTH OT pe3yIbTaTOB BBIIOIHEHUS PA0OThl UM TENb MOXKET BHOCUTh B NPEI0KEHHYIO
CUCTEMY OLICHUBAHUS KOPPEKTUBBI, [IOCKOJIbKY OCHOBHAS LI€JIb KOHTPOJISA B JAHHOM ClIy4ae — He
COOCTBEHHO BBICTABJICHUE OLICHKH, a OIPE/ICIICHUE YPOBHS YCBOCHUS YUaLIUMHCS y4eOHOTO MaTeprasia u
HampaBJICHUH NanbHEeIel paboThl HaJl TOBBIIICHHEM KayecTBa 3HAHHUH

3amanue non uudpoit 1 onenuBaercs 3 Oamtamu; moa mudpoit 2 — 5 6amramu; moxa nudpoi 3-8
Oamnamu. 3aiaHus, OTMEUCHHBIE *, — JIJISl MHAUBHIYaJIbHOTO BBIITOJIHCHUSI.

Ecnu He yka3aHO MHOE, KaK/IbIil OTBET YacTEH OLICHUBAETCS:

» yacth A — 2 Oayutamu;

» yactu B — 4 Gamnamu;

« yactu C - 6 Gaymutamu.

OpHako HE Bce ydamyecs MPHUCTYNMAOT K 3agaHusM dactd C u TeM OoJiee BBIMONHSIOT HX
HOJTHOCTHEO. UTOOBI MOBBICUTH TIOJI0KHUTEIBHYIO MOTHBAIIMIO K BBIITOJHEHHIO 3a1aHuii yactu C, yuyuTelb
MOJKET OOBSIBUTH O BBICTABJIICHUH IO PE3yJIbTaTaM TECTa JIBYX OICHOK: MepBO — 3a yactu A u B, a BTO-
poit — 3a yacTb C — C UCII0JIb30BAHUEM IIPOLIEHTHOMN IIKAJIbl OLIEHKHU 3HAHUM.

Bormpockl st Bcex BHIIOB KOHTPOJISI 3HAHWH COCTaBIICHBI TaKMM 00pa3oM, 4TOOBI MEJaror ¢ Ux
MOMOIIBI0 MOT BBISIBUTh 3HAHUS YYalllUXCS IO BCEM Y3JIOBBIM BOIIPOCAM TJIaBbI M pa3jielia Kak Ha
0a30BOM YpOBHE, TJe HEOOXOIUMO TOJBKO BOCIPOU3BEJCHHE YUYEOHOrO Marepuaia, Tak M Ha
YCIOXKHEHHOM YpPOBHE, Tlie TpeOyeTcs yMEHHE aHAIM3MpPOBATh W CPABHHMBATH JIaHHBIC, MPUMCHSS
TBOPYECKHE CIIOCOOHOCTH.

Bce oOyuaromye BUABI KOHTPOJIS MPEIIOJIAraloT KOJUICKTUBHYIO JIEATEIBHOCTh YYalIuXxcs 00 B
nape, JIn0o B TPYIIE U CAMOIIPOBEPKY.

[Ipu moAroToBKEe K KOHTPOJBHBIM paboTaM HEOOXOJUMO OOpaTHUTh BHUMAaHWE HA 3aJaHWs YPOKOB
0000Mmaronero MoBTOpeHus. B 3ToM ciydae ydamiuiecss B COOTBETCTBHH CO CBOMMH CHOCOOHOCTSIMHU
OTIPEICIISIOT JUTSI ce0sl 3aJaHMsI, KOTOPHIC MOTYT BBIITOJIHUTb.

PacuetHble 3a1aun pa3IMYHBIX THIIOB M YPOBHEH CIOKHOCTH MPEJCTaBICHBI B TOCOOMH OJIOKaMu, a
Tak)Ke BKIIIOUEHBI B Pa3HbIe BHUJIBI KOHTPOIIS 3HAHWMA. YUYHUTENb MOXKET IO JKENAHUI0 BKIIOYATh MX Kak
JOTIOTHUTEIFHOE 3aJlaHKe B JI000M BUJ KOHTPOJS WM MpeajaraTh Y4amuMmcsl OTAENbHBIE CaMOCTOs-
TebHBIE PadOTHI MO PEUICHUIO TOJOOHBIX 3a/1ad.

BeJleHHe XMMHYECKOro JUKTAHTA

3amanusi Uisi 00OMX BapUAHTOB KPAaTKO 3alHUCHIBAIOTCA HA JIMIEBOM CTOPOHE JIOCKM WM Ha
KOJOTpaHCIIapaHTe; OTBETHI HA BOMPOCHI )KeNaTeIbHO HAMKMCaTh Ha OOpaTHOW CTOPOHE JHOCKU MITH TaKXKe
Ha KOJOTpPaHCIApaHTe.YUHUTeNlb 3aYUTHIBACT COJEP:KaHME BONPOCA, y4alllMecs 3alUChIBAIOT OTBET B
TeTpaasx.
[To oxoHYaHMH TUKTAHTA MPOBOJAUTCS CAaMOIIPOBEPKaA:

+ OIIMOOK HET — OIIEHKA «5»;

« gonyueHsl 1—2 omuoku — «4y;

* JOTYIIEHBI 3 OMHUOKH — «3%».

B 3aBucMMOCTM OT CTeNEHU MOArOTOBIECHHOCTH YYalIUXCS YUYUTENIb MOXXET W3MEHUTh KPUTEpUid
OIICHKH padoT B MOJB3Y YUCHHKA.



Coaeprxanue yueOHOro npeamera
Xumus 8 kiace
(68 yacoB, 2 yaca B HeleJII0)
HavaabHble NOHATHS U 3aKOHBI XUMUHK(21 yac)

Tena u BemectBa. CBOMCTBa BENIECTB. DTaJOHHBIC (PHM3UUYECKHE CBOMCTBA BEIIECTB. MaTepualibl U
MaTepHuaioBeeHre. Pollb XMMHM B JKU3HU COBPEMEHHOTO oOmecTBa. OTHOIIEHHE OOIIECTBa K XUMUU:
xemomius 1 xemopoOus.

Meronsl  u3ydeHus xumun. HaOmonenwe. Okcrmepument. MojenupoBanue. Mojenn
MaTepuaIbHbI€ U 3HAKOBbIE NI CUMBOJIbHBIE.

I"a3p1. XKunkoctu. TBEpAbIie BemlecTBa. B3anuMHble Iepexopl MKy arperaTHbIMU COCTOSIHUSIMU
BEIIECTBA: BO3TOHKa (CyOnumanus) u AecyOonumanusi, KOHACHCAIUS U HCIapeHue, KpUCTAU3alusi U
IIJIaBJICHUE.

®usnueckue sBaeHusa. Yucrole BemecTsa U cMecu. ['oMoreHHsle u rereporeHHsle cmecu. Cmecu
razoo0Opassble, xuakue u TBEpAbIe. CHocOOBl pa3feneHusi CMeceil: MeperoHka, Wi IUCTWUISAIUA,
OTCTaWBaHWe, (PUIBTPOBAHUE, KPUCTATUTM3AIUS WIH BhIMapuBanue. XpomaTtorpadus. [Ipumenenne atux
crioco00B B J1a00paTOPHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHYECKUE AIEMEHThl. ATOMBI U MOJIEKYbl. IIpocThie U cioXHBIE BelecTBa. AJUIOTPOIUS Ha
npuMepe Kuciaopoaa. OCHOBHBIE IOJOKEHUS aTOMHO - MOJIEKyJsipHOoro yuenus. Monbsl. BemectBa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOI'O CTPOCHHSL.

3Haku (CMMBOJIBI) XMMHUYECKUX 31eMeHTOB. MH}opmanus, KOTOpYyr0 HECYT 3HAKHM XMUMHUYECKUX
AJIEMEHTOB. OJTUMOJIOTHSI Ha3BaHHM HEKOTOPBIX XWMHUYECKUX dJeMeHTOB. [lepuommdeckas Ttabnuia
XUMHUYeCKUX sneMeHTtoB [[. M. MeHneneeBa: KOPOTKOMEPUOAHBIM WM JJIMHHONEPUOIHBIA BAPHUAHTHI.
[Tepuons! u rpymnmel. ['maBHass 1 mobovyHast moArpymmbl, uiau A- u b-rpynmnel. OTHOCHTENBHAS aTOMHAs
Mmacca.

Xumnueckue (opmynsl. MHaexkcol n ko3dpduumentsl. OTHOCHUTENbHAs MOJEKYJsIpHas Macca.
MaccoBast 1051 XMMHUYECKOro 3JieMeHTa B coequHeHuH. MHpopMmarus, KOTOpyro HECyT XMMHUYECKHE
bopMyIbI.

BanentHocts. CTpyKTypHBIE (hopMynbl. XHUMHUECKHUE AJIEMEHTHI C TOCTOSHHOW M MEePEeMEHHON
BaJICHTHOCThIO. BbIBOA QopMynbsl coelMHEHUs 1O BaJeHTHOCTH. OrmpeneneHue BaJeHTHOCTH
XMMHYECKOT0 3JIeMeHTa 1o ¢opmyne BemectBa. CocTaBiieHHEe Ha3BaHUN COENMHEHHH, COCTOSIIMX W3
JBYX XUMHUYECKUX 3JIEMEHTOB, IO BaJICHTHOCTH. 3aKOH IMOCTOSIHCTBACOCTABABEILIECTB.

XuMmuueckue peaknud. PeareHTbl M HpoayKThl peakunu. [IpM3HAKM XUMHUYECKHX PEaKIHi.
VYcnoBusa ux nporekaHus W mpekpamieHus. Peakuuu ropeHus. DK30TEpMUYECKHE M SHIOTEPMHUUECKHE
peaxuu.

3aKOH COXpPAaHEHHMS MacChl BEIIECTB. XUMHUYECKHE YypaBHEHMs. (COCTaBlI€HHE XHUMHMUYECKHX
ypaBHeHui. THpopMaIus, KOTOPYIO HECET XUMHUYECKOE YpaBHEHHE.

Knaccudukanus XUMHUUECKUX PEAKIUH MO COCTaBy U UYUCIY PEareHTOB M MPOIYKTOB. THIIBI
XUMHUYECKUX peakuuid. Peaknum coenvHeHus, pa3loKeHUs, 3aMelieHus U obomena. Kartamuzatopsl u
KaTajus.

JdemoHcTpauuu
d KOJIJICKI_II/ISI MaTCpHrajIoB U PI3II€HHI>’I 13 HUX.

* Mogenu, ucnojiab3yeMble Ha ypokax (pu3MKd, ONOJIOTHH U Teorpaduu.



*  OOBEMHBIC U MAPOCTEPIKHEBBIE MOJICIIN HEKOTOPBIX XUMHUECKUX BEIIECTB.

* Moaenu KpUCTAIIMYECKUX PELIETOK.

* CoOupanue npubopa sl MOTyYeHHS ra3a U MpOBEpKa €ro Ha TePMETUYHOCTb.

* Bo3ronka cyxoro jbja, oaa win HapTaauHA.

* ArperaTHble COCTOSIHUS BOJIBL.

* PazgeneHue ABYX HECMEIIUBAIOIINXCS KHUIKOCTEH C MOMOIIBIO JEUTEILHON BOPOHKH.
e JIuCTHIUTITOP U ero padora.

* VYcraHoBka g GuIbTpoBaHUs U e€ paboTa.

* VYcraHOBKa JUIA BhITApUBaHUA U €€ padoTa.

* Kosutekuus ObITOBBIX TPUOOPOB ISt (PUIBTPOBAHUS BO3IyXa.

* Paznenenue kpacsiero BemecTsa omactepa ¢ IOMOIIbI0 OyMaXXHOH XpoMaTorpagum.
*  Mopaenu aJuIOTPONHBIX MOAN(DUKAIIMN YTIIepOaa U CEPBI.

* [Ilonyuenue o30Ha.

* TlopTtpetsl . 4. bepuenunyca u 1. 1. Menneneesa.

* KopoTkonepuoaHslii U JUIMHHONIEpUOAHbIN BapuaHThl [lepuoauyeckoit cucremsr /1. U.
Menpeneena

* KoHcTpyHnpoBaHuEe MIapOCTEP>KHEBBIX MOJEIIEH MOJIEKYII.

* Annapar Kunna.

* Paznoxenue Ouxpomara aMMOHHUSI.

* T'opeHue cepbl U MarHMEBOM JICHTHI.

* Iloptpersl M. B. Jlomonocosau A. JI. JIaBya3be.

*  OnpIThl, WUTIOCTPUPYIOUIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.

* Topenue pochopa, pacTBopeHHe MPOIYyKTa TOPEHUS B BOJIC U MCCIEAOBaHNE TOTyYEHHOTO
pacTBOpa JTAaKMYyCOM .

* BsaumopaeincTsue COIITHON KUCIOTHI C IUHKOM.

* Tlonyuyenue ruapoxcuaa meau(Il) u ero paznoxkeHue npu HarpeBaHUH.
JlaGopaTopHble ONBITHI

. O3HaKOMIIEHHE ¢ KOJIJIEKIEH 1ab0opaToOpHON MOCY/IbI.
. [IpoBepka npubopa 15t mosTyuyeHus ra30B Ha Te€PMETUYHOCTb.
. O3HaKoMIIeHHE ¢ MUHEpallaMH, 00pa3yIOLIMMU TPaHMT.

. HpI/IFOTOBJ'ICHI/IC TCTCPOFCHHOﬁ CMCCHU MOPOIIKOB CCPBI U KEJIC3a U UX PA3ACIICHUC.

1
2
3
4
5.
6
7
8
9

BzaumoneiictBue pPacTBOPOB XJIOPUIAOB U HOAUIOB KaJiud C pPAaCTBOPOMHUTpPATA cepe6pa.

. [lonyuenne ruapokcuaa meau(ll) u ero B3auMoaeiicTBre ¢ CEpHOI KUCIOTOM.
. B3aumoneiicTBre pacTBopa COJbl C KUCIOTOM.

. IIpoBepka 3akOHa COXpaHEHHsI MACCHI BEIIECTB HA IPUMEPE B3AUMOICHCTBHS IIETOYN U KHCIIOTHI.

[IpoBepka 3aKkoHa COXpaHEHUS MacChl BEIIECTB Ha MPUMEpPE B3aUMOJICHCTBUSA IMIETOYM W COJHU

xenesa (II).

10. PasnoxeHue nmepokcuaa BOAOPOIa ¢ HOMOIIBIO okcuaa mapranna (IV).

11. 3ameruenue xene3omM Meau B MEAHOM KYIIOPOCE.

IIpakTnyeckune padoTnl

1.

3HAKOMCTBO C JJabopaTopHbIM 000opynoBaHueM. [IpaBuia TeXHUKH 0€30MaCHOCTH TPH padboTe B

kabuHere xumun. Hexkoropsie BuabI padoT.



2. Amnanus no4ssl
BaskHeiinme npeacTaBuTe 1M HeopraHuieckux Beuiecrs. KosnmyecrBeHHbleoTHOMEeHUs1 B xumun (18
4acoB)

Cocras Bo3ayxa. [Tonstue 06 00bEMHON 0JIe KOMIIOHEHTA IMIPUPOTHON Ta30BOM CMECH —

BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOi CMECH 10 €ro 00bEMHOM J0JIe U HA00OPOT.

Kucnopon. O30m. [Tonyuenue kucnopona. CoOupanre U pacro3HaBaHue KACIOPOoaa. XUMHUECKUE
CBOMCTBA KHCIIOPOJIa: B3aUMOJCHCTBUE C METAINIAMU, HEMETAJUIAMH U CJIOKHBIMH BEIIECTBAMMU.
[Ipumenenue kucnoponaa. KpyroBopor kuciiopoja B Ipupo/e.

Oxcuapl. Ob6pazoBanue Ha3BaHUM OKCHIOB 1O uX popmymnam. CoctaBienue GopMys OKCUIOB M0 UX
Ha3BaHusAM. [IpeacraBuTenn OKCUIOB: BOAA U YIJIEKUCIIBIN a3, HEral€Hast U3BECTb.

Bonopon B mpupoze. dusndeckre 1 XMuMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJYYeHHUE U
MIpUMEHEHUE.

Kucnotsl, ux cocras u knaccudukanus. Muaukaropsl. Tabmuiia pacTBOpUMOCTH.

Consinasi 1 cepHasi KUCIOTHI, UX CBOMCTBA U MPUMEHEHHE.

Comnu, ux coctaB u Ha3BaHus. PacTBopumocTs coseil B Boae.lIpeacraBurenu coe: Xiaopuma
HaTpusi, KapOoHaT HaTpus, hocdar KaIbIHs.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Moisb. MonsipHas macca. KpaTHble euHULIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MUJUTUMOJIIPHAS U KWJIOMOJISIPHAS
Macchl BEUIECTBA.

Pacuétel ¢ wuCHONB30BaHMEM TIOHATHUH  «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs —Maccay,
«MOCTOSTHHAsE ABOTAAPO».

3akoH ABoraipo. MossipHblil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTH OJTHOTO
ra3amno Jpyromy.

KpaTtHble eguHHIBI U3MEPEHUS] — MHIJUTUMOJISIPHBIN U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX
BEILIECTB.

Pacuétel ¢ ucnosib30BaHMEM MOHITHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHASI MAaccay, «MOJISIPHBIN
00BEM Ta30By», «IIOCTOSTHHAS ABOTaAPOY.

Pacuérel ¢ ucnosnb3oBaHNEM MOHATHI «KOJTMYECTBO BEIIECTBA», «MOJISIPHAS MAccay, «MOJISPHBII
00BEM razoBy», «4uciao ABOraapo».

I'uapocdepa. KpyroBopor Boasl B mnpupoge. Pusnueckue U XUMHUYECKHE CBOWCTBA BOJBI:
B3aUMO/IEVICTBHUE C OKCUIAMHU.

OcHoBaHus, UX cocTaB. PacTBOPpUMOCTh OCHOBaHUM B Bojie. MI3MeHEeHHne OKpacKu MHAMKATOPOB B
uiennoyHoi cpene. [pencraBurenu menoyei: THAPOKCUIBI HATPUS, KAJIUS U KaJbITHSI.

PactBoputens u pactBopéHHoe BemecTBO. PactBopsl. PactBopenue. ['maparsl. MaccoBast noiist
pacTBOpPEHHOrO BellecTBa. Pacyé€Thl, CBsA3aHHBIE C HCIOJIB30BAHUEM IMOHATHUSA «MAaccoBasl J0OJiA
PacTBOPEHHOTO BELIECTBAY.

JdemMoHcTpanuu

* OmnpeneneHue cojepkaHusi KUCIOPOa B BO3/IyXe.

* TlonyueHue KMCIOPOJIa pa30oKEHUEM IIepMaHraHaTa Kalus U MepoKcuIa

BOJOpOA.

* CobupaHue METOJJOM BBHITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHUEKHUCIOPOA.

* Topenme marawus, xenesa, yris, cepsl U pocdopa B KUCIOPOJE.

*  Komnekuusi okCUIoB.

* Tlonyuenue, coOupaHue u pacrio3HaBaHUE BOJIOPOJIA.



* Topenue Bomopoza.

* BsaumoseiictBue Bogoposa ¢ okcuaom meau(ll).

* Kosieknus MUHEpaJIbHBIX KHCIIOT.

* [IpaBuno pa3baBieHus cepoil KUCIOTHI.

*  Koymekuus comnen.

* Tabnuia pacTBOPUMOCTH OCHOBAHHIA, KHCIIOT U COJICH B BOJIE.

* HekoTropsle MeTaibl, HEMETAIIIBI U COSMHEHMS KOJTMYECTBOM BEILIECTBA B | MOJIb.
*  Moaenbs MOJSPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlabGopaTropHbie ONBITHI

12.  TlomyrHeHMe U3BECTKOBOW BOJIBI IIPH MPOIYCKAHMHU YIJIEKUCIIOTO Tasa.
13.  Tlomyuenue BOIOpPOAA B3aMMOJEHCTBUEM [IMHKA M COJISHOM KMCIIOTBI.
14. PacnosHaBaHUE KMCIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B HIEIOYHOM CpPEJIE.
16. Osnakomiienue ¢ mpenapaTamy JOMAIIHEH WM IIKOJLHON alTeYyKH — pPAacTBOPAMH MEPOKCHUIA
BOJIOPO/A, CIIUPTOBOM HACTOMKH MOJ1a U HAIATBIPHOTO CHUPTA.
IIpakTnyeckue padoThl
3. Tlonyuenue, coOMpaHue U paclo3HABAHUE KUCIOPOJIA.
4. Tlonyuenue, COOMpaHUEN PACIIO3HABAHKE BOAOPOIA.
5. TpuroToBneHre pacTBOPOB CONEH C UX 3aTaHHOM MAaCCOBOM JIOJIEH.
OcHOBHBIE KJIacChl HeOPprann4yeckux coequHenui (10 yacos)
O06o011ieHne cBeieHN 00 oKcHax, UX KilacCu(UKaIK, Ha3BaHUSIX U CBOMCTBAX.
CriocoObl osTyyeHust OKCHJIOB.

OcHoBaHMsl, WX KiIaccU(UKalMsi, Ha3BaHMA M CBOWCTBa. B3ammojeiicTBue ¢ Kucioramu,
KHCIIOTHBIMU OKCHJaMU U cosisiMH. PasnoxkeHue HepacTBOPUMBIX OCHOBaHUM. CrocoObl MONTy4eHHUs
OCHOBAaHMM.

Kucnorsl, ux wimaccupukanus u Ha3BaHusa. OOIMEe XUMHYECKHE CBOICTBA KHCIIOT.
B3aumMogeiicTBue KHCIOT C MeTaulaMH. OJEKTPOXUMHUYECKUU Pl  HANPSHDKEHUM  METaJlIoB.
B3aumoneincTBue KUCIIOT ¢ OKCUAAMHU METAJIOB.

B3aumoneicTBue KHUCIOT ¢ OCHOBAHMSAMHM — pEAKLUs HEUTpanu3auuu. B3anMonelcTBHE KHCIOT C
COJISIMU. [Tonmy4yenne 6eCKUCIOPOAHBIX
U KHACJIOPOJICOIEPKALUX KUCIIOT.

Conu, ux knaccudukanus u cBoiictea. BzaumozeiicTsue conelt ¢ MeTauiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumozaencTBue cosiei ¢ COIsIMH.

I'enernueckue psapl MeTaia U HeMeTaa. [ eHeTruueckas CBSI3b MEXIYy KilaccaMu
HEOpPraHMYECKUX BEIIECTB.

JlabopaTopHbIe ONbITHI

17. BzaumoeiicTBrE OKCHIA KATBINS C BOMIOM.

18. [TomyTHEHME M3BECTKOBOM BOIEL.

19. Peakuus neitpanusanum.

20. TMonyuenue ruapokcuaamenu(ll) u ero B3anMoaeiicTBrE ¢ KMCIOTOM.
21. Pasnoxenue ruapokcuaa meau(ll) mpu HarpeBanuu.

22. BzaumoeiicTBUE KHCIIOT C METAILIAMH.

23. B3auMo/IeiiCTBHE KHCIIOT C COJISIMH.



24. O3HaKoMIIEHHE C KOJUIEKLUEN COJICH.

25. Bzaumopeiictue cyinbgara meau(Il) ¢ xenesom.
26. B3aumoeicTBHE COJIEH C CONAMU.

2. TeHeTHYECKas CBSI3b HA IPUMEPE COEAUHEHUM MEH.
IIpakTnyeckue padoThl

6. Pelenue SKCIEPUMEHTATIBHBIX 3a/1a4.



Merannnueckas XMMHYECKas CBS3b M METAUIMYECKas KpUCTauIM4Yeckas pem€rka. CBoMCTBa
BEILIECTB C 9TUM TUIIOM PEIIETOK. EnvHas npupoaa XMuMHYECKHUX CBS3EH.

Crenennr oxucnenus. CpaBHEHUE CTENEHU OKHUCIEHUS U BajlleHTHOCTH. [IpaBuia pacuéra
CTeTeHe OKUCIIEHHS 110 (popMyliaM XUMUYECKUX COCTMHEHUH.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OmnpenesneHue CTENeHed  OKHUCIEHUs Ul
3JIEMEHTOB, 00pa3yloIUX BELIECTBA Pa3HBIX KJIACCOB. PeakIMMMOHHOIO OOMEHAa M OKHCIUTENIBHO-
BOCCTAHOBUTENbHbIE peakunu. OKHUCINTENb W BOCCTAHOBMUTENb, OKHUCICHHE M BOCCTaHOBJICHHE.
CocraBieHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIUI METOIOM JIEKTPOHHOTO OajaHca.

JdemoHcTpauuu

* Bugneo ¢pparmenTs U cnaiinpl «MloHHAas XMMHUYECKast CBA3b ».
* Koteknus BEeecTB ¢ MOHHOM XMMHUUYECKOU CBS3bIO.
* Moenu HOHHBIX KPUCTANINYECKHUX PEIIETOK.
* Bugaeodparments u crnaiiipl «KoBaleHTHAIXUMHUYIECKAS CBS3bY.
¢ Kouteknus BemecTB MOJIEKYJIIPHOTO M @aTOMHOT'O CTPOEHUSI.
*  Mojenu MOJIEKYJISIPHBIX ¥ aTOMHBIX KPUCTAJUINYECKHUX PEIIETOK.
* BuaeodparMeHTsI U craiiipl «MeTamTnaecKas XMMUIecKas CBSI3b».
e Komreknus «MeTajisl U CILIaBbI».
* BsaumojeiicTBUE IUHKA C CEPOid, COJITHON KUCIOTOM, XiopuaoMm meau (11).
* T'opeHue maruus.
* B3saumonencTBUe XJIOPHOM U CEPOBOJOPOAHON BOJBI.
JlabopaTopHbIe ONbITHI
29. W3roropieHne MOAENH, WLTFOCTPUPYIOIIEH CBOWCTBA METAJIMIECKOM CBA3U

Conep:xxanue yueOHOTI0 npeamera
Xumus 9 kiaace
(68 uacos, 2 yaca B HeeJ10)
IHoBTOpeHue u 0000mIeHHe CBeleHUil 0 Kypcy 8 kiaacca( 5 yaco)

bunapueie coenunenus. Okculpl cosneoOpasyoomme U HecojeoOpasyoommue. ['HapoKCHIbL:
OCHOBaHUs, aM(poTepHbIe, KUCTOTHL. CpelHe, KUCIIbIe, OCHOBHBIE COJIH.

O06o06mieHne cBeeHU 0 XUMHYecKUX peakuusx. Kimaccuduxamuss XMMUYECKUX peakuuil 1o
pa3IMYHBIM OCHOBAHUSIM: COCTaBy M YMCIY pEardpyroliMX U O00pa3yoIUXCs BEHIECTB, TEMJIOBOMY
3¢ (deKTy, HalpaBIeHHUIO, U3MEHEHHUIO CTENEeHEH OKMUCIEHHUS 3JEMEHTOB, O0pa3yoIlUX pearupyroliue
BelIeCTBa, (pasze, NCIOJIb30BAHUIO KaTaIN3aTopa.

[ToHsATHE O CKOPOCTH XUMHMUYECKOW peakuuu. DakTopsl, BIUSIONIME HA CKOPOCTh XUMHUYECKUX
peakiMii: Mpupoja pearupyrollux  BEIIECTB, WX KOHLEHTpalus, TemIeparypa, IUIOLaab
COIIPUKOCHOBEHUS, HANWYKE Katanu3aropa. Karanus.

JdemMoHcTpanuu
* (O3HaKOMJICHHUE C KOJICKIUAMHU MCTAIJIOB U HEMCTAJIJIOB.

* (O3HaKOMJICHHE C KOJUICKIIMSIMI OKCHIOB, KMCJIOT B COJICH.



* 3aBUCUMOCTH CKOPOCTU XMUMUYECKOW PEAKIIUU OT IPUPOJIBI PEarupyONUX BEIIECTB.
* 3aBUCHUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT KOHIICHTPAIIUN PEarupyrOIINX BEIICCTB.
* 3aBHUCUMOCTH CKOPOCTH XMMHUYECKOUN peaKkuy OT TUIOIAIN
CONPUKOCHOBEHHUSI PEarupyromnuX BEeIIeCTB (KKUTISIIIUN CIO).
* 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOUW PEAKIIUU OT TEMIIEPATyphl PEarupyroInux BEIIeCTB.
JlaGopaTropHbie ONBITHI
BsaumopeiicTBue aMMuaka U XJIOpoBOJOPOA.
Peakuus HeliTpanuzanuu.
Ha6moenue TermmoBoro 3¢ dexra peakiuu HeuTpan3aium.
B3aumopeiictBue cepHoii kucaoThl ¢ okcugom Meau (II).

Paznoxenue MEpOKCHUZa BOAOPpOaa C IOMOIIBIO KaTajla3bl KapTO(l)eJIfl

© Uk ownE

3aBUCHMOCTh CKOPOCTH XMMHUYECKOW pPeaklUuud OT MPUPOJbl PEarupyrolnX BEIIeCTB HA MPUMEpe
B3aMMOJICIICTBUSL PAcTBOPOB THOCYyNb(aTta HATpus W xjopuaa Oapusi, THOCyidbhaTa HATpUs U
COJIIHOW KHMCJIOTBI.

7. 3aBHCHMOCTH CKOPOCTH XUMHYECKON PEAKIMH OT IPUPOJIBI METAIJIOB TIPH WX B3aMMOJIEHCTBUY C
COJIIHOM KHCIJIOTOM.

8. 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH PEAKLHMU OT MPUPOABI KMCIOT IPU B3aUMOIEHCTBUM UX C
KEIJIE30M.

9. 3aBUCUMOCTBL CKOPOCTH XUMHYECKON PEAKLIUU OT TEMIIEPATYPHIL.

10. 3aBHCHMMOCTB CKOPOCTH XMMHYECKON PEAKLMHU OT KOHLIEHTPALIMH.

11. 3aBHCHMMOCTH CKOPOCTH XMMHMYECKOM peakiMd OT IUIOIAAH CONPHMKOCHOBEHHS PEarupyroLInX
BELIECTB.

12.  3aBHUCHMMOCTB CKOPOCTH XMMHYECKON PEAKIMH OT KaTalu3aTopa.
XHMHYeCKHe peaKliii B pacTBOPax 3/1eKTpoauToB( 10 yacoB)

[TonsiTue 00 APIEKTPOIUTUYECKON AMCCOLUMAIMH. DJIEKTPOIUTHI U HEDJICKTPOIUTHL. MexaHu3m
JUCCOLIMAIIMU  DJIEKTPOJIUTOB C paA3IMYHBIM  XapakTepoM CBA3U. CTeneHb 3IEKTPOJIUTUYECKON
nucconuanui. CHUIIbHbBIE U c1a0ble SJIeKTPOIHTHI.

OCHOBHBIE TOJOXKEHUS TEOPUU DIIEKTPOIUTUUECKON Auccormanmu. Kinaccudukaius HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK AMEKTPONUTHL. VX Kiaccuukamnus v JUCCOIUAITHS.

OO0mue XMMHUYECKHE CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKHW WHIWKATOPOB, B3aUMOJCHCTBHE C
MeTaJUlaMH, OKCHJaMH ¥ THAPOKCHUIAMH METaJUIOB M COJSIMU. MOJIKYJISIpHbIE M MOHHBIC (TTOJIHBIC U
COKpalIEHHbIE) YPABHEHHUSI pEaKInil.

XHUMUYECKUN CMBICI COKPAIIEHHBIX YPABHEHHUU. Y CIIOBHS MPOTEKAHUS PEAKIIUNA MEXKITY AJIEKTPOIUTAMU
710 KOHIIa. Psii akTHBHOCTH METaJLIOB.

OO0mre XMMIUYeCcKre CBOMCTBA IeNToUeii: B3auMOJICHCTBHE C KUCTIOTaMHU, OKCUIAaMH HEMETAJUIOB,
consiMu. OOIIMEe XMMHYECKHE CBOMCTBA HEPACTBOPHMBIX OCHOBAHWIl: B3aMMOJACHCTBHE C KUCIOTaMH,
paziioKeHUe NpU HarpeBaHUU.

OO0mue XMMHUYECKHE CBOWCTBA CPEAHUX COJICH: B3aWMOJEHCTBHE C KHCIOTaMH, IIEI0YaMH,
COJIIMH U MeTaJIaMU. B3anMoneicTBHE KUCIBIX COJIEH CO IIEI0UYaMU.

IM'uaponus, kak 0OMEHHOE B3aUMOJICHCTBHE CONeH ¢ BOAOW. ['Maponmn3 com CHIIBHOTO OCHOBAHUS
1 cnaboi kKucioTel. ['uaponn3 comu c1aboro oCHOBaHUS U CUIIbHOM KucaoThl. [IIkama pH.

CBoiicTBa KHCJIOT, OCHOBAaHUM, OKCHUIOB W COJEH B CBET€ TEOPHUH HIEKTPOIUTUUECKON



JIUCCOIMAIIMKI U OKUCIMTETLHO-BOCCTAHOBUTEBHBIX PEAKIIUH.
JdemoHcTpanmu.
* HcnbITaHue BEMIECTB M MX PACTBOPOB HA DJIEKTPOIPOBOHOCTb.
*  3aBHCHMOCTb DJIEKTPONPOBOJHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTPALIUH.
* JIBUKEHHE OKPALIEHHBIX HOHOB B DJIEKTPUYECKOM IIOJIE.
* OmpeenieHue Xxapakrepa cpejibl B pacTBOPax COJIEN.
JlaGopaTopHbIe ONbITHI.
13. Mucconnanms cnadbiX 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTBL
14. Vismenenue oKpacku HHAMKATOPOB B KMUCIOTHOM CPEJIE.
15.  Peakuus HeWTpanu3aluu pacTBOpa MEIOYM Pa3IHYHBIMU KUCIOTAMH.
16.  Tlomyuenue ruapoxcuna meau (11).1 ero B3anMoaeicTBHE C Pa3IMYHBIME KHCIOTAMHU.
17. BzaumopeiicTBre CHIBbHBIX KHCIOT ¢ okcuaom meau (11).
18-20. B3aumoelicTBre KUCIOT ¢ METAJUIAMU.
21. KauecTBeHHas peakys Ha KapOOHAT-HOH.
22. TlonyueHue CTyaHsI KPEMHHEBOM KMCIOTBL
23. KayecTBeHHas peakiys Ha XJIOPH/I - WU CYIIb(paT-HOHEI
24. VI3MeHeHne OKpacKK MHIUMKATOPOB B INEIOYHOM Cpee.
25. B3auMoIeliCTBHE IENOYEN C YTIIEKHCIIBIM Ia30M.
26. KayecTBeHHast peakiys Ha KATHOH aMMOHHSL.
27 . Ionyuenue rugpoxcuna meau (1) u ero pasnoxenue.
28. B3zaumoelicTBre KapOOHATOB C KHCIOTAMH.
29. Tlonyuenue ruapokcua xenesa(lll).
30. BzaumoseiicTere xenesa ¢ pactBopom cyibgara meau (1)
IIpakTnyeckune padoTnl
1. CsolicTBa KHCIOT, OCHOBAHHI, OKCHJIOB U COJIEN B CBETE TEOPHMHU DIIEKTPOIMTHIECKOM
JIUCCOIMAIIMYI U OKHUCIHUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUM

Hemerayuibl 1 uX coequnenusi (25 yacoB)

CtpoeHue aTroMOB HEMETAJUIOB W WX TmojoxeHue B I[lepumommueckoir cucrteme. Psn
aNeKTpooTpHLareabHocT. Kprcrannuyeckue peméTku HEeMETaIoB — MPOCTHIX BEIECTB. AJUIOTPOIHS
n e¢ mpuumHbl. Du3mveckue CBOCTBa HemeTawioB. OOIMEe XWMHUYECKHE CBOWCTBA HEMETAJIOB:
OKHUCJIUTEIbHBIE 1 BOCCTAHOBUTEIIBHBIE.

I"aymoreHsl, cTpoeHHe MX aTOMOB U MOJEKyJ. PU3NUECKHe U XUMHUUYECKUE CBOMCTBA TaJIOTE€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMICTB TaJOT€HOB B 3aBHCHUMOCTH OT UX MojoxeHus B [lepnoanueckoii
cucreMme. HaxoxieHne rajloreHoB B IPUPOJE U UX MONTYYeHHE. 3HAUEHUE U IPUMEHEHHE IaJIOT€HOB.

l'amoreHoBOOpOABI M COOTBETCTBYIOIIME UM KHUCJIOTBL:  IUIABUKOBas,  COJIAHAS,
OpOMOBOJIOpPO/IHAS, HOAOBOAOpOAHAsA. [ amoreHunapl. KayecTBeHHBIE peaKUUMU Ha TaJOTCHH]-MOHBI.
[IpumeHeHne coeTMHEHUH rajJoreHoB U UX OMOJorH4ecKast poib.

O6mas xapaktepuctuka sneMeHToB VIA-rpynmel. Cepa B mnpupojge U €€ MOJIydeHHE.
AnnoTtponHbie MOIU(UKALIUK CEPBI U UX CBOMCTBA. XMMHUECKHUE CBOICTBA cephl U €€ MPUMEHEHHE.

CepoBoJIOpOJI: CTPOEHHE MOJEKYJbl, (PU3MUECKHE M XHMHUYECKHE CBOMCTBA, IOIY4YE€HUE H
3HadyeHue. CepoBogopoanas kucinota. Cynbpuabl 1 ux 3HaueHue. JIloMHHOPOPHI.

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

Oxcun cepsl (VI), cepnas kucnora, cynabdatsl. Kpuctamnoruapatsl. KauecTBeHHast peakuust Ha



cynbdar-noH.

CepHast KucloTa - CHJIBHBIA 3i1eKTpoiuT. CBOHCTBa pa30aBIIeHHOW CEPHOM KHCIIOTHI, Kak
TUIMYHOW KHCJIOTBI: B3aMMOJICHCTBHE C MeETallaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIAMH,
OCHOBAHUSMH M aM(OTEPHBIMH THIIPOKCHIAMH, coiisiMu. KauecTBeHHas peakuus Ha Cyab(aT-uoH.

OOmast xapaktepucTuka »37eMeHTOB VA-rpynmbl. A30T, CTPOGHHE aroMa U MOJIEKYJIBL.
dusnueckue U XMMUYECKHE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECcKas poJlb.

AMMMaK, CTpOEHUE MOJIEKYJIbl U (U3UYECKUE CBOWCTBA. AMMMaYHas BOJa, HAIIATBIPHbIN CIMPT,
ruapar ammuaka. JIOHOpPHO  -akLeNTOpHbI  MeXxaHu3M  OOpa3oBaHMs  KaTHOHA  aMMOHMSL.
BoccranoBurenbHble cBolicTBa aMmmuaka. Coiau aMMOHMS U UX IpuMeHeHue. KauecTBeHHas peakius Ha
KaTHOH aMMOHHUSI.

Oxcuzpl a30Ta: HECOJeoOpa3ylIIue U KUCIOTHBIE. A30THUCTas KUCIOTa MU HUTPUTHL. A30THAs
KHCJIOTA, €€ MoJydyeHne u cBorcTea. Hurparsl.

dochop, crpoenne aroma wu amiorponus. Dochunel. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Dochatel. Pochopubie ynodpenus. UHCEKTULINIBL.

OOmiast xapakTepucTuka 31eMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHMS aTOMOB, HMPOCTBIX
BEIIECTB M COCTMHEHUH B 3aBUCMOCTH OT IOJIOKEHUS 3JIeMEHTOB B [leproauueckoii cucreme. Yriuepoa.
AnnotponHele  Moavpukaumu: anmas, rpapur. AMOp(QHBIA yriepog W €ro copra: caxa,
aKTUBUPOBAHHBIA  yronb. AjcopOumsa. XuMudeckue CcBoicTBa yriepona. Kokcoxmmmyeckoe
MIPOU3BOJICTBO U €ro nmpoaykiws. KapOumpl.

Oxcun yriepoaa(ll): crpoenne mosekysbl, moiaydeHue u ero cpoiictBa. Oxcua yriaepoaa(lV):
CTPOCHHE MOJIEKYJbI, MOJIYYEHHE W €ro CBOMCTBA. YrojbHas kucioTa. Colu yroJbHON KHUCIIOTHI:
KapOOHATHI U THAPOKapOOHaThl. TeXHUYecKas U MULIeBas Coja.

Heoprannmueckue u OpraHuyeckue BeIIeCTBa. YTJIEBOAOPOAbL. XHMHUYECKOE CTPOCHHE
OpPraHUYECKUX BELIECTB, KaK MOPSI0K COeAMHEHHs] aTOMOB B MOJIEKYJIE TI0 BaJIEHTHOCTH.

MertaH, 9TaH, Kak HpeAeibHbIE YIJIEBOAOPOAbI. ODTWIEH M aleTUJIeH, KakK HeINpeJesibHbIe
(HeHachlIIEHHBIE) yriieBoAopoabl. ['openue yrieBoaopoaoB. KauecTBeHHbIe peakiiui Ha HenpeaeabHble
COETUHEHUSI.

OTUJIOBBIN CIIUPT, €r0 TMOJy4YeHue, MPUMEHEeHHEe U (U3HOoJIoTHUIecKoe aAeicTBue. TpExaToOMHBIN
cnupT ThuIepuH. KadecTBeHHasw peakiysi Ha MHOTOAQTOMHBIE CHHUPTBHL. YKCYCHasi - TpPEACTaBUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiicrBa. Kpemuuit B nmpupoae. Cunmunusl U cunad. Okcun
kpemausA(1Y). Kpemaueas kucnora u e€ coim.

[Tpou3BosacTBO cTekIa U ieMeHTa. [IpoTyKIHst CHITMKATHOW MPOMBIIIJICHHOCTH: ONTHYECKOEe
BOJIOKHO, KepaMuka, papdop, dasHc.

OnTrnyeckoe BOJIOKHO.

Hemerannsl B mpupoae. dpakunoHHas meperoHka *HAKOTo BO3AyXa KaK CHocod MoJyuyeHus
KHCIIOpo/1a, a30Ta, aprona. [Tonyuenue gpocdopa, kpeMHus, Xjaopa, ioga. DIeKTPOIU3 pacTBOPOB.

[Tonmy4yenne cepHON KUCIOTHI: CHIPbE, XUMHU3M, TEXHOJIOTHIECKAs! CXeMa, METOJ KHIISIIETO CIos,
MPUHIUIBI TEII000MEHa, MPOTUBOTOKA M LUPKYsiuu. Oneym. [Ipon3BoacTBO aMMuaKa: ChIpbé,
XMMHU3M, TEXHOJIOTHYECKas CXeMa.

JdemMoHcTpanuu

e Kosteknus HeMeTamos.

e Mogenu KpUCTAIMUECKUX PEMIETOK HEMETAJIJIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
e (O30HATOp M MPHUHLUIIBI €T0 PadOTHI.

e ['opeHue HEMETAIUIOB - MPOCTHIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YTIIIs.



OO0pa3s1bl TaJIOr€HOB - MPOCTHIX BEIIECTB.

B3anMozencTBre rajloreHoB ¢ MeTaJlJIaMu.

BriTecHenue xsopa 6poMoM WM 0ja U3 pacTBOPOB UX CoJiei

Komnnexuust npupoIHbIX COEAMHEHUH XJIOPA.

B3anmoneicTBre cepbl ¢ METAJLIAMH.

I'openue cepsl B KucCiopoe

Komnnekuus cynbpuanbix pya.

KayecTBenHas peaxius Ha Cynb()ua-noH

ObeciBeunBaHNe OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.
OOyrinMBaHre OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOM CEPHOM KHCIOTOM.
JHuarpamma «CocTaB BO3ayxay.

Buneodparmentst u cnaiiasr «IItnubn 6a3apbiy.

[Tonyuenue, cobnpanue u pacrio3HaBaHUE AMMHAKA.

Pasnoxxenne OmxpoMara aMMOHUS.

B3anMozeincTBre KOHIIEHTPUPOBAHHOM a30THON KMCIIOTBI C MEJBIO.
['openue uyepHoro mopoxa

Pa3znosxeHnne HUTpaTa Kajaus U TOPEHUE APEBECHOTO YrojbKa B HEM
OO0pa3ibl TpUPOTHBIX coeauHeHui pocdopa.

I'openune docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tonmyyenue 6enoro gochopa 1 UCHBITAHUE €TI0 CBOMCTB

Komnexkuust «O6pa3ibl NpupoJHBIX COEAUHEHUN YIiIepoia»

[Toptper H. JI. 3enunckoro. Ilornomenne akTHBUPOBAHHBIM YITIEM paCTBOPEHHBIX BEILIECTB
WJIH Ta30B.

YeTpoicTBO IPOTUBOTa3a.

Mopenu MOneKyl MEeTaHa, 3TaHa, STHJICHA U alleTUJICHA.

BsaumopeiicTBue 3TuieHa ¢ OpoMHON BOIOM M pacCTBOPOM I€pMaHraHaTa Kajusl.
OO01ne XMMUYECKHE CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHON KHUCIIOTBHI.
KauecTtBenHas peakius Ha MHOTOaTOMHBIE CIIUPTHI.

Komnekuust «O0pa3ibl NpUpOIHBIX COEAUHEHUNH KPEMHUSI.

Konnekuus crekina, KepaMUKH, IEMEHTa U U3/I€JHH U3 HUX.

Konnexuust npoayKIuy CUIMKATHOW MPOMBIIITIEHHOCTH.

Buneogparments! u cnaiiibl «I Ipou3BoACTBO CTEKIIA U IEMEHTaY.
Komnexknns «IIpupoaHeie coequHEHNS HEMETAIIOBY.

Buneodparments! u cnaiiapl «DpakIimoHHAs TEPETOHKA KUKOTO BO3AYXa»
Buneogparments! u cnaiiasl «lloaydenue Bogopoaa, KUCIOPOAA U TalOreHOB
JIEKTPOIUTUYECKUM CIIOCOOOM).

Monenu annapatoB JUis IPOU3BOJICTBA CEPHOI KUCIIOTHI.

Mopaens KUISIero ciaosl.

Mosenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneogparmentst u crnaiiabl «I [pou3BOICTBO CEpHON KUCIOTHDY.
BuneodparmenTsr u cnaiasr «[Ipou3BoacTBO aMMuaka.

Komnekuus «CoIpb€ ni1 MOJY4EHUS CEPHOM KUCTOTHD.



JlabopaTopHbIe ONbITHI

31. PacriosHaBaHue rajJoreHu1-HOHOB.

32. KauecTBeHHBIE pEAKIIMU Ha CYIb(aT-HOHbI.

33. KauecTBeHHas peakis Ha KATHOH aMMOHMSL.

34. Xumuueckue CBONCTBA a30THOM KMCIIOTBI, KAK DJIEKTPOJIUTA.
35. KauecTBennsle peakiuu Ha hochar-uoH.

36. Ionydyenne u CBONCTBAYTONBHOM KHCIIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yriaeKueloro ra3a 4epes3 pacTBOp CHIIMKATA HATPUSL.
IIpakTuyeckue padoThl

2. VI3ydyenne CBONCTB COJISIHOM KHCIIOTHL.

3. 3yuenue CBOWCTB CEPHOM KUCIIOTHL

4., TlonyyeHne aMMuaKka ¥ U3y4eHHE ETO CBOMCTB.

5. IMonyuenue yriaekuesioro raza ¥ M3y4e€Hue ero CBOUCTB.
MeTtaJjiibl 1 ux coequHeHus (174acoB)

ITonoxenne meraioB B [lepuoguueckoil cucreme xumudeckux sneMeHToB /. M. Menneneesa,
CTPOEHHE HX aTOMOB M KpUCTAIOB. MeTamnueckas CBsA3b U METAJIMYECKas KpPUCTAJIIMYECKast
pemérka. Pu3nyeckre CBONCTBA METAJJIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAOIIAsl CIIOCOOHOCTb,
m1acTUYHOCTh. CriiaBel YEPHBIE U LIBETHBIE.

Mertainbl Kak BOCCTAaHOBHUTENU. DJIEKTPOXUMHUUYECKUN psf HAaUpsoKeHU. B3anMopelicTBue METauIoB ¢
HEMeTaJlJIaMH, OKCUJAMH, KUCIIOTAMH, COJIIMU. AJIFOMUHOTEPMHSI.

CTtpoeHue aTOMOB U MPOCTHIX BELIECTB LIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX
CBOMCTB IIEIOYHBIX METAUIOB OT 3apsAfoB siep MX aToMoB. OKCHABI M THUIPOKCHUIBI IIEIOYHBIX
METAJIJIOB, UX IIOJY4Y€HHE, CBOWMCTBA, MpPUMEHEHHE. BakHeWllne CcoJM IIEJOYHBIX METaJJIOB, HX
3HAYEHHUE B )KUBOM M HEXKUBOU NMPUPOJE U B KUZHU YEJIOBEKA.

CrpoeHne aTOMOB U TNPOCTHIX BELIECTB IIETOYHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTh (PU3UYECKUX U
XUMHUYECKUX CBOMICTB IIIE€JIOYHO3EMENbHBIX METaNIOB OT 3apsiioB sjaep HMX aromMoB. OKcuabl u
TUIPOKCHU/IBI ILEJT0YHO3EMEIBHBIX META/IOB, MX IOJIy4€HUE, CBOWCTBA M NpuUMeHeHue. Bakuelinue
COJM IMIENIOYHO - 3eMEJIbHBIX METAJIOB, MX 3HAYEHHE B NPHUPOJE U KHU3HM yenoBeka. KapOoHaTsl u
THJIPOKapOOHATHI KaJIbIIHA.

JKéctkocTh BonbI: BpeMeHHas U MocTosiHHas. CrocoObl yCTpaHEeHUs: BpeMeHHOM kécTkocTu. CrocoOsl
YCTPAHEHHUSI IOCTOSIHHOW KECTKOCTH. MoHWTBHL.COEOMHEHNs QIIOMUHUSA B NPUPOAEC. XUMHUYECKHE
cBoiicTBa amoMuHMS. OCOOEHHOCTH OKCHIA U TUAPOKCHIA aTIOMUHHUS Kak aM(OTEpHBIX COETUHEHMH.
Baxneitmme conu amoMuHus (XJI0pu, Cyabdar).

OcobenHoctu cTpoeHmsi aroma skenes3a. JKeme3o B mpupone. Baxkueimue pyasr xene3a. Okcuabl U
ruapokcuabl xenesa(ll) u xenesza(lll). Comu xenesza(ll) u xeneza(lll). O6HapyxeHne NOHOB KATHOHOB
JKelle3a B pacTBope. 3HaUE€HUE COSJUHEHUM JKee3a.

Koppo3us xumuueckas 1 3JIeKTpOXUMUYECKasi. 3aliuTa METAIJIOB OT KOPPO3UH. MeTallibl B IPUpOJIE: B
CcBOOOJHOM BHJIE U B BUJe coenuHeHHi. [lonsTre o Metamuryprun. YépHas v LBeTHast METaJUTYpTHsl.
[TupomeTammyprusi, THAPOMETALTYPTHS, AIEKTpoMeTaTyprus. JlomeHnHsii mpouecc. [lepepadoTka
YyryHa B CTaJlb. DJIEKTPOJIN3 PACILIABOB.



JdemoHcTpauuu
* BsaumopeiicTBue HaTpHsl, JIUTUS U KAJIBLIMS C BOJIOM.
* T'opeHue HaTpUs, MarHus U Keje3a B KUCIOPOJIE.
* Bcnblmka TepMUTHOR CMECH.
* BzaumopeicTBuE CMECH MOPOUIKOB CEPBI U JKEJe3a, [IMHKA U CEPBI.
* BizaumopeicTBHE aTIOMUHUS C KUCIOTAMH, IIIEJIOYaMU U BOJIOM.
* BzaumopeicTBHE XKene3a U MEAU C XJIOPOM.
* BsaumoneicTBre MEAU C KOHLIEHTPUPOBAHHOW CEPHOU KUCIOTON U a30THOM KUCIOTOU
(pa36aBieHHOM U KOHIICHTPUPOBAHHOM ).
* Okpacka IIaMeHH COCMHEHUSIMHU IIETOUYHBIX METAJIIIOB.
* Okpacka IIaMeHH COSTUHEHUSAMH MIETOYHO3EMENIbHBIX METAILIOB .
* TameHue U3BeCTH BOJOM.
* Ilomydenue xECTKOM BOJIbI B3aUMOJECHCTBUEM YIJIEKUCIIOTO Ia3a C U3BECTKOBOW BOJOM.
* VYcrpaneHue BpeMEHHOM KECTKOCTU KUIISTYCHUEM U JOOABKOM COJIBI.
* VcrpaHEHHE MOCTOSTHHOM KECTKOCTH TOOABKOW COJIBI.
* VOHUWTHI ¥ IPUHIIUI UX JCHCTBUS (BUICOPpPArMEHT).
*  Kotekuus npupoIHbIX COCIMHEHUN AITFOMUHUSL.
*  BugeodparmeHTsl u cinaibl «OKCH ATFOMHHHS U €70 MOTU(DUKAITHN.
* Tlonydyenne aM(pOTEPHOTO TUAPOKCHIA ATTFOMHHHUS U UCCIICOBAHUE €r0 CBOMCTB.
e  Komneknus «XUMUYECKNE NCTOYHUKU TOKa».

* Pe3ynbTaThl JUIMTEIBHOTO SKCIIEPUMEHTA MO U3YUYEHUIO KOPPO3UH CTANbHBIX U3/EIH B
3aBHCHUMOCTH OT YCIIOBHH MTPOIECCOB.
* Boccranosnenue meau u3 okcugamenn(ll) Bogopoaom.
* Buneo¢parments! u cnaiiibl «I Ipou3BoACTBO UyryHau CTaIn».
* Bupneodpparments! u cnaiiasl «3aenus U3 yyryHa u ctaum.
* Bupneodpparments! u crnaiiabl «I[poM3BoICTBO aTFOMUHUSY.
JlaGopaTopHble ONBITHI
39.BzaumoseiicTue xkenesa ¢ pactBopoM cynbhara meau(l1).
40.HOJ‘IY‘ICHI/IC HU3BECTKOBOI BOABI U ONBITHI C HEH.
41.Tlony4enue ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE pEaKIMU HA KATHOHBI JKeJIE3a
IIpakTHyeckne padoThl
6. TlonydeHune KECTKOM BOJIBI M CIIOCOOBI €€ YCTPAaHEHHUSL.

7. Pelienue sKCEPUMEHTAIBHBIX 3a1a4 110 TeMe «MeTaib».
XuMus 1 oKpy:karomas cpeaa(2 yaca)

Crtpoenue 3emiu: SAPO, MAaHTHUS, 3eMHAs KOpa, MX XUMHUYECKU cocTaB. JIutocdepa u eé
XuMu4eckuil coctaB. Munepainsl. Pynbl. Ocagounbie noposl. [lone3nsie nckonaembie. XUMHUECKUI
cocraB rupochepsl. XUMUYECKHI COCTaB aTMOC(EPHI.

VICTOYHMKM XMMUYECKOTO 3arpsi3HEHHUS OKpYysKaroliel cpepl. [ 100anbHble S9KOIOrHYecKre mpoOIeMbl
YEJIOBEUECTBA: MAPHUKOBBIN d(PPEKT, KUCIOTHBIEC T0KIH, 030HOBBIC IBIPBI. MexXTyHapOIHOE
COTPYJHHYECTBO B 00JIACTH OXPaHBI OKPYXKAIOIIEH CPeAbl OT XUMHUECKOTO 3arps3HeHus. «3enéHas



XUMHUSI».
JleMoHcTpaL UK

*  Buneodparmentsl u cnaitapl «CTpoeHne 3eMId U €€ XUMHYECKHI COCTaBy.

*  Komnekusi MUHEPaIOB U TOPHBIX MTOPOJ.

*  Komnekuus «Pyasl MeTaoB.

* Buneodparments! u cnaiinpl «l 1o0ambHbBIE S9KOJIOTHYECKHE TPOOIEMBI YEI0OBEYECTBAY.
JlaGopaTopHbIe ONBITHI
43. Vzyuenue rpaHura.

O0001menne 3HaHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy(7 4acoB)

CrpoeHue aromMa B COOTBETCTBUU C IIOJIO)KEHHEM XHMHUYECKOro »sjemeHTa B llepnoanueckoi
cucreMme. CTpOEHHE BEILECTBA: XMMHUUYECKAs CBSI3b MKPUCTAUIMYECKUE PEIIETKU. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX AJIEMEHTAMHU IPOCTHIX BEIIECTB (METAUIOB, HEMETA/IOB, OJaropoJHbIX TIa30B) OT
II0JIO’KEHHUs 2JIeMeHTOB B Ileproguueckoii cucreMe. Tuosnorus HeOpraHM4ECKUX BEIIECTB, IEIEHUE UX
Ha Kjacchl ¥ rpynnsl. [Ipencrasurenn.

[Ipu3Haku M ycCIIOBHS HPOTEKAHMS XMMHYECKUX peakiui. TUIOJOrHs XHMHMYECKMX peakluil Io
pa3auYHbIM OCHOBaHMIM. Peakinu noHHOoro ooMeHna. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB. XapaKTEPHBIE XWMHUYECKHE CBOHCTBA COJICOOPA3YIOLIMX
OKCHJIOB, THPOKCHIOB (OCHOBaHHM, KUCIIOT U aM(OTEPHBIX THIPOKCUIOB), COJIEH.

YyeOHo-TeMaTHYECKHIi IJIAH

Ne HaumeHnoBaHue pasnenos (Tem) KonnyectBo B ToM uncne Ha nmpoBeaeHue
4acoB 110 IIpakTHueckux KonTtponbHbIx
porpamme pabor pabot
8 knacc
1 | HavanbHble TMOHATHS M 3aKOHBI 21 2 1
XUMHHU
2 | Baxneiimme npeacTaBUTEIH 18 2 1

HCOPraHMYCCKUX BCIICCTB.
KonngecTBeHHBIE OTHOIICHHS B

XUMHH
3 | OcHOBHBIE KJTIaCCHI 10 1 1
HEOPraHWYECKUX COSTMHEHUH
4 | lepnonnveckuii 3aKOH " 8
[Teproanyeckas cucrema

XuMudeckux oanementos . .
MeHieneeBa U CTpOEHUE aToMa

5 | Xumuueckass cBsa3b. OKHUCIUTEIHBHO 11 0 1
-BOCCTAHOBHTEJIbHBIEC PEAKIIUU
Pezeps 2
Hroro 70 5 4
9 knacc

1 | IToBTOpeHue u 06001IeHUE | S |




CBEJICHUH IO Kypcy 8 Kiacca.
XUMUYECKUE PEAKIIUU
2 | XMMHUYECKHE PEaKluu B paCTBOPAX 10 1 1
3 | Hemeramisl 1 X coeqMHEHUS 25 4 1
4 | Metauibl M X COCAMHEHUS 17 2 1
5 | Xumus u okpykaromias cpea 2
6 | O06oOmeHre 3HaHUH IO XUMUH 32 7 1
KypC OCHOBHOM IIKOJIBI.
[ToaroroBka k OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMeHy
(0I'9)
Peseps 2
Utoro 68 7 4
7. KajieH1apHO-TeMaTHYeCKOe IVIAHNPOBAHUE Y4e0OHOI0 MpeaMeTa
Xumus 8 kinace
Ne Tema ypoka Ko | ara | JJlomamn Hcnoab3oBanue
n/ 4eCTB | MPoOBeN ee 000opy/10BaHMSI LIEHTPA
n 0 eHUsl | 3aJaHue «Touxka pocra»
4acoB
1 2 3 4 5
HavyaabHble NOHSATHS W 3aKOHBI XUMHH (21 9)
1 | [Ipeamet xumun. Pons XUMUU B KU3HU 1
YeloBeKa
2 | Metoap! u3y4eHHuss XUMUAU 1 JlaTumk TemiepaTypbl
(TepMonapHslif),
CIUPTOBKA
3 | BxogHas auarHoctuyeckas pabora 1
4 | ArperaTHbl€ COCTOSIHHS BEIIECTB
5 | IL.p Ne 1 «3HakoMCTBO ¢ 1a00paTOPHBIM
obopynoBanuem. [Ipasuna Th npu
paboTe B KaOMHETE XUMHI)
6 | duszudeckue SBICHUS B XUMUN 1 JlaTauk TeMIepaTypbl
TUIATUHOBBIN
7 [[L.p.Ne 2«Ananu3 mouBbI» 1
8 |ATOMHO- MOJIEKYISIpHOE 1
ydeH#ne. XUMHYECKHE DIIEMEHTHI
9 |3HaKM XUMHUYECKUX 1
JJIEMEHTOB.
10 |TTepmonnyeckasTabauia 1
XUMHYECKuXdaeMeHToB JI. H.
Meuneneesa.
11 |Xumuueckue Gopmyisl 1
12 | Xummnueckue GopmyIibl 1
13 |BasieHTHOCTH 1




14 |BaneHTHOCTH 1

15 | Xumnueckue peakiuH. 1

16 |3akoH coxpaHEHUs MacChl BEIICCTB. 1 Becwl anekTpoHHbIC
XHUMHUYECKUE YPABHEHHUS

17 | XumMuueckue ypaBHEHUS 1

18 |Turmbl XUMHUYECKUX PEaKITUil 1

19 | Tunbl XUMHUYECKHUX PEAKIIUN 1

20 [[ToBTOpeHue u 0000IIEHUE TEMBI 1
«HavanpHbIC TOHATHS W 3aKOHBI XUMUW)

21 K.p.Ne 1 «HavanbHple TOHATHS U 3aKOHBI 1

XHUMHI))

Ba:kneiimmue NpeaACTABUTEC/IN HEOPraHH4€CKUX BEIIECCTB. KoanyecTBeHHBIE OTHOIIEHUSIB XUMHH

(18 u)
22 |Bo3ayx u ero cocTaB 1 [Tpubop s onpeneneHus
COCTaBa BO3/TyXa
23 |Kucnopon 1
24 I1. p.Ne3 «Ilonyuenue, cobupanue u 1
pacro3HaBaHUE KUCIOPOAA»
25 |Oxcuppl 1
26 |Bomopon 1
27 | ILp. Ned «Ilonyuenue, cobnpanue u 11
pacrio3HaBaHUE BOJAOPOJIa»

28 | Kucnotsr 1 b posoii MuUKpockon
29 | Comu 1
30 |KomuuecTBOBEIIECTBA 1
31 |Pemienne pacuyeTHBIX 3a/1a4 1
32 |ModnsipHblii 00beM 1

ra3000pa3HBIX BEIICCTB
33 |Pacuérhl mo XuMHUYECKUM 1

YPaBHCHUSIM
34 |PacuéThl Mo XUMHUYECKUM 1

YPaBHCHUSIM
35 Boga. OcHoBanus 1
36 [PactBOphl. MaccoBas noist 1

pacTBOPEHHOTO BEIIECTBA
37 | IL.p. Ne 5 «IIpuroToBieHne pacTBOPOB 1

COJIEN C MX 33IaHHOM MacCOBOM JIOJIEN)
38 |O06o0meHne 1 cucTeMaTu3aIus 3SHAaHUH 1

1o teme: «BaxHeimme npecTaBUTeNn

HEOPTraHWYECKHUX BEIECTB.

KomnuecTBeHHBIEC OTHOIICHHUS B XUMUI))
39 [K.p.Ne2 mo teme: «Baxueiimme 1

MIPEJICTAaBUTEIIA HEOPTAaHHISCKUX

BemecTB. KoandyecTBEHHBIC OTHOIIICHUS B

XUMUH»

OCHOBHBIE KJIACChl HeOPranudeckux coequnenuii (10 v)

40 | Okcuasl:kIaccu(uKanus U cBoiicTea 1 Hatuuk pH
41 |OcHoBaHMs:KJIaccu(PUKAIIUS HCBOMCTBA 1 Hatuuk pH, mo3arop

00BEMA KUJIKOCTH,
OropeTKa, JaTYUK




TeMIepaTyphl MJIaTUHO-
BBIH, TaTYNK JaBJICHUS,
MarHUTHasI MeIlajIka

42

Kucnorel. Kimaccuduxarms Kucior

43

CBoiicTBa KHUCJIOT

4

Knaccudukanus coneit

45

CBoiicTBa conen

46

I'enernueckas cBA3b MCKAY KiIacCaMun
HCOPTraHNYCCKUX BCIICCTB

A

47

I1.p. Ne 6 «Pemenne
IKCIIEPUMEHTAIBHBIX 32124

48

O00011eHrEe U cUCTEMaTU3aLUs 3HAHUI
1o TeMe. «OCHOBHBIE KIIACCHI
HEOPraHMYECKUX COCAMHCHUI

49

K.p. Ne3 1o Teme: «OCHOBHBIC KJ1acChI
HEOPraHMYECKUX COCAMHCHUID

IMepunonnuecknii 3axoHn u [lepuonnueckas cucrema xumuueckux 3jementon /. U. MennesieeBa n

cTpoeHue aroma (8 4)

50

EcrecTBennnie ceMeiicTBa
XHUMHYCSCKHX
2J1eMEHTOB.AM(pOTEPHOCTh

1

51

Otkpseitue/l. 1. MenneneeBbiM
IlepuonnueckorozakoHa

52

OCHOBHBIE CBCACHUA O CTPOCHHUU
aTOMOB.

53

CrtpoeHue 3IeKTPOHHBIX YPOBHEH aTOMOB
xuMuyeckux 31eMeHTOB No«Nel-20 B
tabmume J[. 1. Menneneena.

54

[Tepnoguueckunii 3aKoH
. . MenneneeBa u CTpOEHUE aTOMa

55

XapakTepucTuKa XUMUYECKOTO
JJIEMEHTA Ha OCHOBAHMH €T0 MOJIOKCHHUS
B [lepuoanueckoii cucreme

56

XapakTeprucTUKa XMMHUYECKOT0 dJIeMEHTa
Ha OCHOBAHHUH €T0 MOJIOKECHHUSI B
Ilepnonnuecko cucreme

57

3nauenue [leproandeckoro 3akoHa u
[Teproanyueckoil CUCTEMbI XUMHYECKUAX
aneMmenToB /. 1. Mengeneea

Xumuueckasi cBsizb. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakiuu (11 v)

58

HMoHnnas xumMudeckas CBSI3b

1

JlaTynk TeMmnepaTypsl
IJIATUHOBBIN, JaTUUK TEM-
nepaTypbl TEPMOTIAPHBII

59

KoBanenTHas xumMudeckas CBI3b

60

KoBanenTHas MoJIsApHas XUMUYCCKas
CBA3b

61

Merannudeckas XUMHUYECKasT CBIA3b

62

CreneHp OKUCICHUSA

63

OKHCIIUTENLHO-
BOCCTaHOBUTEIbHBIEPEAKIIUU




64

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxiuu

65 |O000uEenre 1 cucTeMaTu3anus 3HaHUI
no temam: «I13 u IICXDO» u «Ctpoenue
BemecTtsa. OBP»
66 | KonrponbHas pabora mo teMam: «I13 u
[ICX9» u «Ctpoenue Bemniectsa. OBPy
67 | PemieHue pacueTHBIX 331324
68 | [IpomexxyTouHas arTectarus
Xumusa 9 kiace
Ne Tema ypoka Kosm | [dara | [JomaumH Hcnoab3oBanue
n/ 4eCTB | MPOBeN ee 000opy/ioBaHMsI LIEHTPA
I 0 €HHSl | 3aJaHHe «Touka pocra»
JacoB
1 2 3 4 5
1 | Knaccudukanusi HEOpraHm4IeCKux 1
BEIIECTB M UX HOMEHKJIATypa
2 | Knaccudukamus XuMHUYECKUX peaKIuit 1
10 Pa3JIUIHBIM OCHOBAHUSIM
3 | BxomHas quarHoctuueckas pabora 1
4 | IloHsiTHE O CKOPOCTH XUMUUYECKON 1 [Tpubop st ui-
peaKkIuu. JIOCTPAIUX 3aBUCUMOCTH
CKOpPOCTH XUMHUYECKOU
peaKIuu OT YCIOBHM
5 | Karanmus 1
Xumnuyeckue peakuuu B pacrpopax (10 u)
6 DIEeKTPONUTHYSCKAS 1 JlaTuuk Temmnepatypbl
JUCCOLIMALMS MIaTHHOBBII
7 OCHOBHBIE TIOJIOKEHUS] TEOPUU 1
ANEKTPOIUTUICCKON TUCCOITUAITIT
(TS
8 [XumMudeckue CBOWCTBAa KHCIOT B CBETE 1 JlaTyuk s5eKTpo-

O/ MIPOBOJHOCTH, 103aTOP
00BEMa JKUIKOCTH, OF0-
peTka

9 [XuMuuecKHue CBOMCTBA KHCIOT B CBETE 1
T3]

10 [Xumuueckue CBOWCTBA OCHOBAaHUH B 1
CBETE TEOpUHU AIIEKTPOIUTUIECKON
UCCoIHaIuu

11 Xmmudeckne CBOWCTBA COJIE B CBETE 1
TEOPUH ANEKTPOIUTUIECKON
UCCoIHaIuu

12 | TlonsaTue o ruaponIu3e conei 1

13 | I1.p. Ne 1. Pemenne sKcriepuMeHTaTbHBIX 1

3a/1a4 1Mo TeMe «DIEKTPOTUTUYECKAS
JIACCOIIAAISI
14 | OOoOIiIeHNE U CUCTEMATH3aLIMs 3HAHUI 1

o TeMe «XHUMHYIECKHIE PCaKkuu B

PacTBOpAX SJICKTPOJIUTOB»




15 | K.p.Ne I mo teme «Xumuueckue 1
pEaKIuy B PACTBOPAX IIIEKTPOIUTOBY
HemeTanabl 4 ux coequHenus (25 4)
16 (OOmias xapakTepuCTUKa 1
HEMETAJIJIOB
17 | O0mmasn 1 Anmapart AJis IpoBeAeHUs
xapakTepucTuka anemMeHToB VIIA XUMHUYECKHUX TTPOIIECCOB
IPYIIIBI — T'AJIOT€HOB (AIIXP)
18 | CoenuHeHus rajIoreHoOB 1 JlaT4umK XJIOpHI- HOHOB
19 | [1.p.Ne 2.«M3ydenue cBOHCTB CONMSTHON 1
KHCIIOTBD)
20 | OOmras xapakTepHUCTHKA JIEMEHTOB VI 1 Anmapart a1 mpoBeeHUs
A - xanpkorenoB. Cepa XUMHUYECKHUX PEAKITHA
(AITXP), mpubop as
MIOJTyYEHUS Ta30B WU
annapar Kunmna
21 |CepoBomopox u cynbpuast 1
22 [KucnopoiHbie COeTUHEHUS CePBI 1
23 | ILp. Ne  3.«M3yueHune CBOWCTB CEpHOM 1
KHCIIOTBD)
24 | O6mas 1 Tepmopesucrop-
XapaKTePUCTHKA XUMUYECKUX IJIEMEHTOB HBII JaTUYUK TEM-
VA rpynmnsl. A3ot nepaTypsl, JaTYUK
pH, natuuk smek-
TPOITPOBOHOCTH,
anmapar AJis Ipo-
BEJICHUS XUMUYE-
CKHMX pEaKLHi
(AIIXP), maraur-
Hasl MelllajaKa
25 | Ammuak. Conm aMMOHHS 1 Jlatuuk anexTpo-
POBOJHOCTH
26 | ILp.Ne 4 «[lomyueHne aMMHaKka u 1
W3y4YEHHUE ET0 CBOMCTB)
27 | Kucnopoacoaepxaiiyie COeTUHEHUS 1 JlaTuuk HUTpAT-
a3zoTa HMOHOB
28 [Kucnopoacoepskaiire CoeIMHEHUs a30Ta 1
29 | ®ochop u ero coeAMHCHUS 1
30 | OOmias 1
XapakTEepUCTUKa dJeMeHToB [V A-
IpyNIbl. YTIIepos
31 | KuciopojcoepxaIiue coeTMHCHUS 1
yriaepoja
32 | IL.p. Ne 5. «ITomydeHHE YTIACKUCIOTO 1
ra3a ¥ U3y4eHue ero CBONCTBY
33 | Vrieromopo bt 1
34 | Kuciopojcoepxanie  OpraHHYecKue 1
COCTMHEHUS
35 | Kpemnwuii u ero coetmHEeHUsI 1
36 (CunukaTtHas 1

MPOMBINIJICHHOCTD




37 | [TonyuyeHneHeMeTaaIoB 1
38 [[TonmyyeHuEeBaKHEHUIITUX 1
X MHYECKUXCOETUHEHHIH
39 0O606menue o Teme «HemeTansl U Ux 1
COCTUHEHUS
40 | K.p. Ne2 1o Teme: «HemeTamibl u ux 1
COEJTUHEHUS
MeTanibl u ux coequHeHus (17 4)
41 [[Tonoxxenue metayioB B [lepuoanueckoit 1
CUCTEME, CTPOSHHE aTOMOB U KPUCTAIIJIOB
42 00mue XMMHYECKHEe CBOMCTBA METAJIJIOB 1
43 |O0masxapakTepucTuKa 1
[IeJTOYHBIXMETAIIJIOB
44 | ObmasxapakTepucTHKa 1
IEJIOYHBIXMETAJIIOB
45 00masxapakTepucTuKa 1
[IeJI0YHO3EMETbHBIX
METaJIJIOB
46 | OOmasxapakTepucTuKa 1
IETI0YHO3EMETbHBIX
METAJIJIOB
47 | YKéctkocTh BOIBI U CIIOCOOEI €€ 1
yCTpaHEHUS
48 | ILp.Ne 6. «Ilomyuenue xecTKON BOJBI U 1 JaTuuk snexTpo-
CIIOCOOBI €€ yCTpaHEHU D) MIPOBOIHOCTH,
MarHuTHas Me-
nranka, npudop
JUTSL TIOJTY4EHUS
ra30B WM arma-
parKunmna
49 |AnroMuHUI U €T0 COeTMHEHUS 1
50 DKeneso 1 JlaTauk naBieHMS
51 (CoenuHeHus xenesa 1
52 [l.p. Ne 7 «Pemiecuane 1
DKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME
MeTtajutb»
53 [Koppo3usi METaioB U CHOCOOBI 3alIUTHI 1
OT HEE
54 |MeTtasubl B IpUPOJIE. 1
55 [loHsATHe 0 MeTaTypruu 1
56 |06001menue 3HaHUN 10 TeMe «MeTamibDy 1
57 [KontposbHas pabot 3 1o teme 1
MeTtajutb»
XuMus M OKpysKawmas cpeaa (2 1)
58 Xumudeckas  opraHu3anus  IUTAHETHI 1
Bemits
59 |Oxpana 1
OKPYKAFOIIECH CPellbl OT XUMUYECKOTO
BarpsiI3HEHUS




O06001IeHNEe 3HAHUI 0 XMMHUM 32 KypPC OCHOBHOM IK0JbI. [Toarorobka k OcHOBHOMY
rocy1apCcTBeHHOMY IK3aMeHY

(019) (79)
60 BemecTBa 1
61 [XuMuueckuepeakuuu 1
62 |(OcHOBBI 1
HEOpTaHUYEeCKOMN
X MHH
63 (OcHOBBI 1
HEOPraHUYEeCKOM
X TMIH
64 [[ToBTopenue u 0000IIEHNE TTO TEME. 1
[ToaroroBka K KOHTPOJILHOM paboTe
65 [Kontposbhas paboraNe4 «Mroropas 1mo 1
KypCy OCHOBHOM IIKOJIBD)
66 |AHamm3 KOHTPOJIHHOU PAOOTEHI. 1
[TonBeneHnue UTOroB roja.
67 [PesepBHOE Bpems 2
68

8. Onucanue y4e0HO-MeTOAUIECKOT0 H MATEPHATBLHO-TEXHUYECKOTO
o0ecImeYeHud.

YMK «Xumusa. 8 knaccr
Iabpuensa O. C. Xumus. 8 kiacc: yaeOHUK st o0meoOpa3oBarenbHbix opranusanuii / O. C.
lNabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021
labpuensu O. C. Xummsa. Metoamdeckoe mocobue misa 8 kiacca ydeOHoe mocoOue s
obmeoOpa3zoBarenbHbIx opranuzanuii / O. C. ['abpuenss, U. B. Akcénona, . I'. OctpoymoB. —
M.: Ilpocsemenue, 2019
I'a6bpuensn O. C. Xumus. COOpHMK 3a1ady M ynpaxHeHHH. § kiacc: ydeOHoe mocobue s
obuieoOpasoBarenbHbix opranuzanuit/ O. C. 'abpuensH, . B. Tpury6uak M.: IIpocsemienue,
2019
I'a6puensua O. C. Xumus. Tetpaap anst 1a00paTOPHBIX ONBITOB M MPAKTUYECKUX padoT. § Kiacc:
yaeOHoe rmocobue st 001meoopazoBaTenbHbIX opranuzamuii / C. I'abpuenss, U. B. Akcénona, U.
I'. OctpoymoB. — M.: [IpocBenienue, 2019
I'a6puensut  O. C. Xumumsa. Pabouas Tterpags. 8 Kkiacc: ydyeOHoe mocoOue st
obmmeoOpa3zoBarenbHbix opranuzanuit / O. C. T'abpuemnsn, C. A. Cnagkos, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

YMK «Xumusa. 9 knacc»
Iabpuensa O. C. Xumust. 9 kirace : yaeOHHK Ji1s 001eoopazoBaTebHbIX opranuzamnuii / O.  C.
lNabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021
laopuenssa O. C. Xwmmumsa. Meronnmyeckoe mocobue s 9 kiacca: yded. mocoOue Jyis
obmmeoOpa3zoBatenbHbIx opranuzamnuii / O. C. I'abpuensu, 1. B. Akcénona, U. I'. OctpoymoB. —
M.: [Ipocsemenue, 2019
I'a6puensn O. C. Xumus. COOpHHMK 3a7ay U ymnpakHeHHH. 9 kjacc : ydeOHoe mocobue s

obmmeoOpa3zoBarenbubix opranuzamnuii/ O. C. I'abpuensn, U. B. Tpury6uak. M.: IlpocBemnienue,
2019




6. T'abpuensn O. C. Xumusa. Terpaap 11st 1a0OpaTOPHBIX OMBITOB M MPAKTUYECKUX padoT. 9 Kiacce :
yuebHoe rmocodue s o0reodpazoBarenbHbix opranusanuii /O. C. I'abpuensH, 1. B. AkcéHoba,
N. T. OctpoymoB. — M.: IIpocsenienue, 2019
7. Tabpuensa O. C. Xumus. Pabouas tetpans. 9 kiacc : yaeOHOE mocodue st
obmeoOpaszoBarenpHbIx opranusanuii / O. C. 'abpuensa, C. A. Cnankos, U. T
OctpoymoB. — M.: IIpocsemienue, 2019
Hugpopmayuonnwie cpeocmea

WutepueT-pecypchl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuKu: COBETH aDUTYPHEHTY, YUUTEIIO XUMUH,
CIIPaBOYHUK (OUCHB OOJIBIIIAs TO00PKa TAOJHUI] M CIIPABOYHBIX MATEPHAIIOB), BECeas XUMHSI, HOBOCTH,
OJIMMIINA[IBI, KyHCTKaMepa (Macca HHTEPECHBIX UCTOPHUECKUX CBEACHUH).
2. http://www.hij.ru Xypnan «Xumust 1 )KU3Hb» MOHSATHO U 3aHUMATEJILHO PacCKa3bIBaeT 000 BCEM
MHTEPECHOM, 4TO MIPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHbIif )KypHaT «XUMUKH U XUMHS», B KOTOPOM
IPEICTaBICHO MHOXECTBO
OIBITOB IO XMMHH, 3aHUMATEIILHON HH(OPMAIIUH, TI03BOJISIONICH YBICUb YIEHHKOB YKCIIEPUMEHTAILHOM
YacThIO TIPEAMETa.
4. http://c-books.narod.ru BceBo3moskHas tuTepaTypa Mo XHUMHUH.
5. http://www.drofa-ventana.rull3BecTHOE H31aTENBCTBO YUeOHO auTepaTypbl. HOBUHKM HaydHO-
HOMYJISPHBIX ¥ 3aHUMATEIbHBIX KHUT 110 XHMUH.
6. http://1september.ru XypHan 1uist yauresnei u He TOIbKO. BosbIoe Koim4yecTBo paboT YICHHUKOB, B
TOM YHCJIE U UCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil IKoabHBIN MOPTaAN CO CCHUIKAMH Ha
00pa3oBaTeNbHBIE CAMTHI IO XUMHH.
8. www.periodictable.ru CO0pHUK cTaTell 0 XUMHUYECKUX JIEMEHTaX, HIUTFOCTPHUPOBAHHBIN
IKCIIEPUMEHTOM

Ilepeuenn J1abopaTopHOro 060py10BaHusl, NP BHINOJHEHUN NPAKTHYECKUX padoT 1o
XHMHH 32 KYPC OCHOBHOM 00111eil IIKOJIbI.

1.ITpuGopsl 1 000pyAOBaHUE AJIS MPAKTUUECKOM PaOOTHI.
OGopynoBanwue:

e MukponabopaTopusxuMHIecKas;
e TPOOUPKUCTEKIISTHHBIC;

e  KOJIOBIKOHUYECKHUE;

e CTaKaHBI CTEKISHHBIE Ha S0MIT;

e TIAJIOYKH CTEKIISHHBIC,

e TpyOKH COEAMHUTEbHBIC: CTCKIISTHHBIC,PE3UNHOBEIE;
e MPOOKUPE3UHOBEHIE;

e  CIHPTOBKH;

e JICPXKATKH JJISTIPOOUPOK;

e ITAaTUBIA0OPATOPHBI;

e IITaTHB JIATPOOUPOK;

e  BOpPOHKACTCKJISTHHAS;



e (bubTp;

e  CIIHYKH;

e acOecTOBasICETKA;
e JIYYHUHKH.

2.PeakTHUBEI:

e  KHCJIOTBL: COJISTHAsI, CepHasi, a30THAs;

e IIEJOYM: TUAPOKCUJ HATPUS, TUIPOKCUIKATIBIIHS;

e ocHoBanwus: ruapokcun meau (1) , ruapoxcun xeneza(lll);

e coiM: KapOOHAT KalblLus, XJ0puA HaTpus, xjopua meau (1I), Hutpar cepebpa, xsopun
Oapusi, kKapOOHAT HATPHsL, XJIOPUJATIOMUHMS,
NepMaHraHat Kallvs, HUTpaT Kaiusi, MeIHbIN Kyrnopoc, cyibdat xenesa (III), cynsdar
uHKa, cynepdocdar, aMmmuadHas celuTpa, MOYeBHHA (KapOaMuI), XJIOPUL Kaus,
cynb(har HaTpus, CUIIMKAT HATPUS, CyIb(haT aTFOMUHHS,

e MPOCTHIE BEIIECTBA: YIOJib, [IMHK, JKEJI€30, ATFOMUHUIN, MarHuid, Me/ib, CBUHEII;
e CIIOXHBIE BEILIECTBA: MpaMop,caxap;

e  WHJIUKATOPBI;
e okcunasl: Mmenu (II), okcua mapranma

3.0Oprann4ecK1eBeIecTBa:

e  COJM: alleTaT HaTpus, GEeHOIATHATPUSA;

. KHCJIOTBI: YKCYCHAA KHUCJII0Ta, MypaBbHHAA KHUCJI0TA,0JICHHOBAsA
e CIIUPTHI: 3TAHOJ, U30MIEHTUIIOBBI, INTUIIEPUH,TPONIAHOT;

e Oenzoun,denou;

e  YIUIEBOABI: Kpaxmall, IIII0K03a,caxapos3a.

4.TCO:

e KommbroTep

® MIPOEKTOpP

DnexTpoHHbIe ocobusi, CD-aucku mo remam:
-HCOPraHn4CCKass XuMUs;

-OpraHnvccKass XuMus,

-001I1as1 XUMHUSL.

9. Ilnanmpyemble pe3yJIbTAThl OCBOCHHS YU4eOHOI0 NMpeaMeTa

IIo 3aBCPUICHUIO KYpCa XUMUHU HA 3TAHC OCHOBHOI'O 06]].[61"0 06pa3OBaHI/I$[ BBIITYCKHHUKHN OCHOBHOI
IOKOJIbI JOJIKHBI OBJIAACTL CICAYIOMIUMUA PE3YyJIbTaTaMU:

. Jluunocmmuvie pezyromamoi:

1) ocosnanuecsoeil >THUYECKON NPUHAIEKHOCTH, 3HAHUE UCTOPHU XMMHUHM U BKJIaJa POCCHHCKOM



XUMHUYECKON HAyKU B MUPOBYIO XUMHUIO;

2) (hopmupo6anueoTBETCTBEHHOrO OTHOLIEHHS K TIO3HAHUIO XMMHUH; TOTOBHOCTH U CIIOCOOHOCTH
o0yJaromuxcs K CaMOPa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE U3YUCHHBIX (DaKTOB, 3aKOHOB U TEOPUI
XMMHH; OCO3HAHHOI'O BHIOOPA U OCTPOECHNE UHAMBUIYaIbHON 00pa30BaTeIbHON TPAEKTOPHH;

3)  opmuposanuenenocTHON eCTECTBEHHO-HAYYHOM KaPTHHBI MEPA, HEOTHEMIIEMOM 4aCThI0 KOTOPOIi
SIBJISICTCS] XMMUYECKasi KapTUHA MUPA;

4) oenadenuecoBpeMeHHBIM S3IKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPAKTUKH, B TOM YUCJIE U XUMUYECKUM;

5) ocsoenueconnanbHBIX HOPM, IPABKUII TIOBEACHUS, POJIEH U (OPM COLMATILHOM KM3HU B COLILYME,
MPUPOJIC U YACTHOM JKU3HU Ha OCHOBE SKOJIOTMYECKOH KYIbTYphl U 6€301acCHOTO 0OpaleHus ¢
BElLIECTBAMH U MaTepHUaIaMu;

6)  PopmuposanuekOMMyHMKATUBHONW KOMIETEHTHOCTH B OOLIEHHH CO CBEPCTHUKAMU M B3POC/BIMH B
nporecce 00pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIeI0BATEIbCKON, TBOPUECKON U
JOPYTUX BUAOB JESATEIbHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuie pezynomamoi:
1) onpedenenueneneii cobcTBEHHOro 0OyYEHHs, TIOCTAHOBKA U (hPOPMYJIUPOBAHKE ISl CeOS HOBBIX
3ajady;
2) nnanuposéanuenyteil IOCTHKEHHUS KETAEMOr0 pe3yabTaTa 00ydeHUs XUMHHU KaK TEOPETHYECKOro, TaK
U 9KCIIEPUMEHTAJILHOTO XapaKTepa;
3) coomecenueconx NeHCTBHUIA ¢ IITAHUPYEMBIMHU PE3YIIBTATAMH, OCYUeCMEICHUEKOHTPOIIS CBOEH
JESTeTHPHOCTH B TIPOIIECCE TOCTHXKEHUS Pe3yNbTaTa, onpedeneHuectioco00B IeCTBUH MPH BBHITIOTHEHUT
71a00paTOPHBIX U MPAKTHYECKUX PA0OT B COOTBETCTBHH C NMPABHIIAMH TEXHUKH 0€30IIaCHOCTH;
4) onpedenenuencTOUHUKOB XUMUYECKOH MH(OPMAIMH, OTyYEHHE M aHATN3 €€, CO3aHne
WH(POPMAIIMOHHOTO MPOJYKTA M €r0 MPe3eHTAIINS;
5) ucnonv306arnueocHOBHBIX HHTEIIEKTYABHBIX ONEPAIMii: aHATN3a U CUHTE3a, CDABHEHHS 1
CHCTEMaTH3ali1, 0000IEHNS U KOHKPETH3AINH, GblA8IeHUe TIPUINHHO-CIICICTBEHHBIX CBSI3eH 1
nOCMpOeHUeTOTHYECKOT0 PACCYXKICHUS M YMO3aKITIOUeHUs (MHAYKTUBHOTO, IEYKTUBHOTO U TI0
aHAJIOTMH) Ha MaTepualle €CTeCTBEHHO-HAyYHOI'O COJCPKAHUS;
6) ymenuecosnaloT, IPUMEHATH U IPEOOPA30BBIBATE 3HAKK M CUMBOIIBI, MOJEIM U CXEMBI JUISl PEIleHHUs]
y4eOHBIX M MMO3HABaTEIbHbIX 337ay;
7) ¢opmuposanuen pazeumuesKonoruueckoro MbIIIIEHNS, yMEHIE IPUMEHSTD €ro B O3HABATEIbHO,
KOMMYHHUKAaTHBHOH, COIIMATBHOM MpakTHKe U MPOo(ecCHOHATBHOI OpUeHTaluy;

8) zemnepuposanuenneii u onpesenenye cpeacTB, HEOOXOAUMBIX JUIS MX PEATH3aALMH.

H 1. IIpeomemnvie pesynomamer:

BbInycKHHUK HAy4YUTCS:
® XapaKTepu30BaTh OCHOBHBIE METO/IbI O3HAHUS: HAONIOJCHUE, U3MEPEHHE, IKCIIEPUMEHT;

e OIIMCHIBAaThH CBOMCTBA TBép}II)IX, KHUAKHUX, F33006pa3HI)IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHLBIC

MIPU3HAKY;
® PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHH «aTOM», «MOJIEKYJIay, «XUMUYECKHI
AJIEMEHT»,  «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY, «BAJIEHTHOCTDY, «XUMUYECKas

peaxuus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XHUMHH;



pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOpUH;

pa3nuyaTth XMMUYECKHE U (PU3HUECKUE SIBICHHUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;

OTIpEIEIISATh COCTaB BEUIECTB 10 MX (hopMyIiaMm;

OIIpEAEIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIUHEHUSX;

OIIpEAEIATh TUI XUMHUYECKUX PEAKIIH;

Ha3bIBaTh MPU3HAKU U YCIIOBUS POTEKAHUSI XUMUUYECKUX PEaKIIUil;

BBISIBJIATH IPU3HAKH, CBUJIETEIBCTBYIOLINE O MPOTEKAHUY XUMUUYECKOW PEAKLINH IIpU
BBIITOJIHEHUM XUMHUYECKOTO OIIBITA;

COCTaBJIATH GOPMYJIIbI OWHAPHBIX COCTUHEHUN;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIUil;

coOroAaTh MmpaBuiia 6e30MacHoi paboThI P MPOBEICHUH OIIBITOB;

M0JIb30BaThCA 1a00PaTOPHBIM 00OPYIOBAHUEM U TTOCYAOH;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIYUCIISATH MAaCCOBYIO JIOJTI0 XUMUYECKOTO 3JIEMEHTA M0 POpMYJie COSANHECHHUS,
BBIYUCIIATH KOJIMYECTBO, 00BEM MIT MaccCy BEIIECTBA M0 KOJIUYECTBY, 00bEMY, Macce peareHToB
WJIU TIPOJYKTOB PEAKIUU;

XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJA U
BOJIOpPO/A;

0JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOJ;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPO, BOAOPO/;
pacKpbIBaTh CMBICI 3aKOHa ABOraapo;

PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3PPEKT peakiumn», «MOJSIPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI;

PacCKpbIBAaTh CMBICII MIOHATHS «PacCTBOP»;

BBIYHCIIATh MACCOBYIO JIOJII0 PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIISATE PACTBOPHI C ONPEAEIEHHON MacCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA;
Ha3bIBaTh COCMHEHMS H3YUEHHBIX KJIACCOB HEOPTaHNYECKUX BEIIECTB;

XapakTepu3oBaTh (PU3NUYECKHE U XUMHUUECKHE CBOMHCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
BEILIECTB: OKCUIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

OIIpEAEIATh NPUHAJIEKHOCTD BELECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHMI;
COCTaBJIATh (POPMYJIbl HEOPTrAaHMUYECKUX COEAMHEHUN N3YUYEHHBIX KIJIACCOB;

IIPOBOAUTH OMBITHL, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA N3YUYEHHBIX KIacCOB
HEOpPraHMYECKUX BEIECTB;

pacrno3HaBaTh OIBITHBIM ITYTEM PAaCTBOPBI KMCIIOT U LIEJIOYEH IO U3MEHEHHUIO OKPACKU
WHJIUKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJIaCCaMU HEOPTAaHUYECKUX COEAMHEHNUI;
packpsiBaTh cMbici [lepuonnueckoro 3akona [[. 1. Menneneena;

OOBSICHATh (PU3MUECKUI CMBICT aTOMHOTO (IIOPSIIKOBOT0) HOMEPa XMMUYECKOT'0 3JIEMEHTa,
HOMEpOB Ipynibl ¥ epuojaa B nepuoandeckoit cucreme [. . Menneneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOMCTB AJIEMEHTOB B IpeIeiax
MaJIbIX [IEPUOJIOB U IIABHBIX MOATPYIIIL;

XapaKTCPU30BaTh XUMHUYCCKUC JICMCHTLI (OT BOOOpOda N0 KaJ'IBLII/ISI) Ha OCHOBC UX ITOJIOXKCHUA B



nepuoanueckoit cucreme /. 1. MenneneeBa u 0cOOEHHOCTEH CTPOCHHS KX aTOMOB;

COCTaBJIATH CXEMbI CTPOCHUSI aTOMOB MEpBBIX 20 3JIEeMEHTOB Nepuouueckoit cucremsl /1. U.
MeHnpeneena;

PacCKpbIBAaTh CMBICII MOHATHM: «XUMUYECKasl CBSI3bY, «IJIEKTPOOTPHUIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTD (DU3UYECKHUX CBOMCTB BEIIECTB OT THUIA KPUCTATTNICCKOM
pelETKY;

OTIPEICATH BUJl XMMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX

n300pakaTh CXEMBI CTPOEHHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUJIAMU XUMUYECKUX
CBS3EH;

PacCKpBIBAaTh CMBICIT MIOHATHH «HOH», «KATHOH», «AHHOHY, <QJEKTPOJIUTH), «HEIICKTPOIUTHI,
«OQIEKTPOJIMTHYECKAs JUCCOLMAINY, KOKUCITUTEINbY, «CTEMEeHb OKHCICHUS, «BOCCTAHOBHUTEIIb,
«OKHCIIEHHEY, «BOCCTAHOBJIICHUEY;

OTPEIEATh CTENEHb OKUCIICHUSI aTOMa 3JIEMEHTa B COSAMHEHUY;

PaCKpBIBATh CMBICI TEOPUU JICKTPOIUTHIECKON TUCCOIMAIINN;

COCTaBJIATh YPAaBHEHHSI SJICKTPOIUTUYECKOM TMCCOMALIMN KUCTIOT, IIeJ0Yei, coei;
OOBSCHATH CYIIHOCTh MPOIECcca AMEKTPOIUTUYECKON TUCCOLMAIIMU U PEaKIIuii HOHHOTO OOMEHa;
COCTaBJISITh TOJHBIC ¥ COKPAIIEHHBIC HOHHBIC YPAaBHEHUS PEeaKIii OOMCHa,

OTpEIEATh BO3MOXXHOCTh MPOTEKAHMS PEaKIIUii HOHHOTO OOMEHa;

MPUBOJUTH PEAKIUH, ITOATBEPIKIAFOIINE KAUYSCTBEHHBIN COCTAaB pPa3JINYHbIX BEIIECTB;
OTPEIEIATh OKUCITUTENh U BOCCTAHOBUTEIIb;

COCTaBJISITh YPaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITU;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOM peaKkilnu;

KJIaCCU(UIIUPOBATh XUMUYECKUE PEaKIUU MO Pa3IMYHbIM MPU3HAKAM;

XapaKTEepPU30BaTh B3aUMOCBSI3bh MEX]Y COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIIOB;
MIPOBOJUTH OMBITHI MO MOTYYCHHUIO, COOMPAHUIO U U3yYEHUIO XUMUYECKUX CBOMCTB
ra3000pa3HBIX BEHIECTB: YTIEKUCIOTO ra3a, aMMHUaKa;

pacrmo3HaBaTh ONBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: YITEKUCIBINA Ta3 U aMMHUaK;
XapaKTEepU30BaTh B3aUMOCBA3b MEXKAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OPraHMYECKUE BEIIECTBA MO UX (PopMylie: MeTaH, dTaH, ITUJICH, METaHOJ, 3TaHOJI,
TJIMIIEPUH, YKCYCHAs! KUCIIOTa, aMHHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, OJICMHOBAs
KHCJI0TAa, TIIFOK03a;

OIICHUBATH BIMSHUE XUMUYECKOTO 3arPs3HEHUST OKPYKAIOIIEH CPEeIbl Ha OpTraHW3M YeTIOBEKa,
TPaMOTHO O0OpaIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH;

ONpeeNsATh BO3MOKHOCTh IPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEICTABUTENEH OpraHUYECKUX
BEILIECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBaHUSIMU, TaJIOT€HAMM.

BblﬂyCKHHK MOJIYYMT BO3MOKHOCTD HAYYUTHLCH:

* gbIOBU2AMD U npoeepAntb IKCNEPUMERMAIbHO cUnome3bl O XUMUYECKUX ceolicmeax eewecme

HA OCHOBE UX COCMABA U CMPOEHUSL, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe PeaKyuu, o xapakxmepe u
NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyull;

® Xapakmepuzoeams eeujecmeda no cocmagy, CmpoeHuro u CGOL?CWZGCZM, ycmanasiausaom

npuuuHHO-CﬂedcmeeHHbze CceA3U Meofcdy OaHHBIMU xXxapakmepucmukamu eeujecmaea,

® cocmasnAams MOJNEKYIAPHbIE U NOJIHbIE UOHHbIE YPABHEHUS NO COKpaWéHHblM UOHHbIM

VPasHeHUusM,



* NPOCHO3UPOBAMb CNOCOOHOCMb 8eUjecmBa NPOABISAMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBIE CBOUICIEA C YUEMOM CMeneHell OKUCTIeHUs. INeMeHMO08, 8X00AWUX 8 e20 COCMA8;

* cocmasnsims YpagHeHUs peakyull, Coomeemcmasyouux nociedo8ameibHOCMU NpespaueHut
HEOP2aHUYeCKUX ewecms pasiudHblx K1accos;

*  8bI08UAMND U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl 0 Pe3yIbmamax 6030eUcmaus.
PA3IUUHBIX PaKMOPO8 HA USMEHEeHUe CKOPOCTU XUMUYECKOU peaKyuu,

*  UCNONBL308aMb NPUOOPEMEHHbIE 3HAHUSA OIS IKOJLO2ULECKU PAMOMHO20 NOBEOeHUs 8
OKpyoscarouell cpeoe;

*  UCNONBL308aMb NPUOOPEMEHHbLE KIT0Ueble KOMNEeMeHYUU NPU 8bINOIHEHUU NPOEKMO8 U
YUeOHO-UCCIe008ameNbCKUX 3a0ay N0 U3VHEHUIO C8OUCME, CNOCOD08 NONYYeHUA U PACNO3HABAHUSL
geujecme;

*  00BeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBaX U XUMULECKUX NPOYeCccax;

*  Kpumuuecku OmHOCUMbCA K NCe80OHAYUHOU UHGDOpMayuL, HeO0OPOCOBeCMHOU peKilame 8
Cpeocmeax Maccoeou unpopmayuu;

* 0CO3HABAMb 3HAYEHUE MEOPEMUUeCKUX SHAHUL NO XUMUU OJisl NPAKMUYECKOU 0esimeabHOCU

yejloeeka,
CO3Jar0T MOACIIN U CXEMBbI IAJI pCIICHUS y‘~IC6HLIX U IMO3HaBaTCJIbHBIX 3a7a4, IOHUMAaTh H€O6XOIII/IMOCTI)
CO6J'IIOI[€HI/I${ HpeﬂHHcaHHﬁ, npeajaracMaiX B HHCTPYKIUAX 1O UCITOJIb30BAHUIO JICKAPCTB, CPEACTB

OBITOBOW XVMHUH U JIP.



