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1. IosicHuTEILHAA 3aIUCKA

PabGouass mporpamma Kypca XWMUU [UIsl OCHOBHOHM WIKOJBI pa3padoTaHa B COOTBETCTBHH C
®denepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHIapTOM 0011ero oopazoBanus. B Hell Takxke
YUUTBHIBAIOTCS  OCHOBHBbIE HJeu U nonoxeHuss [lporpamMmbel  pa3Butus U HOpMHPOBAHUS

YHHUBEPCAIBHBIX YUE€OHBIX ACHCTBUI VTSI OCHOBHOT'O OOIIEro 00pa3oBaHMs.

B cooTBeTCTBHU € ATUMHU JOKYMEHTAMH 00YYaroIIuecs TOJIKHBI OBIIAIETh TPpUEMaMH, CBA3aHHBIMU
C OIpe/eIeHUeM MOHATUH: OrpaHUYMBATh MX, ONUCHIBATh, XAPaKTEPU30BaTh M CPAaBHUBATh. Tak Kak
XUMHUsI — HayKa SKCIIEpUMEHTallbHas, OOydaroliuecs IOJKHBI OBJIAZETh TaKUMM I103HABaTEIbHBIMU
Y4EOHBIMH JICHCTBHSIMH, KaK OKCIEPUMEHT, HaOJroJeHue, M3MEepeHHe, ONHMCAaHUE, MOICIHpPOBAHUE,
TUI0Te3a, BbIBOJ. B mponecce uyueHus Kypca y o0y4aromuxcs MpoJobKaloT GOpMUPOBATECS YMEHUS
CTaBUTh BOIPOCHI, OOBSCHATh, KIacCU(UIMPOBATh, CPABHUBATH, ONPENENIATh UCTOYHUKH HMH(pOpMAaLHUY,
[oJly4aTh M aHaJU3UpOBaTh €€, TOTOBUTh HH(POPMALMOHHBIA MPOJYKT, MPE3CHTOBaTb €ro U BECTH
muckyccrro. CieoBaTeNbHO, AeATEIbHOCTHBIN MOIX0/] B M3YYEHUH XUMHHU CITIOCOOCTBYIOT JIOCTHKEHHIO
JIMYHOCTHBIX, IPEJIMETHBIX U METANIPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

B ocHOBY Kypca 10J10)KeHBI CIIEYIOUIe HAeH:

e MaTepHallbHOE €UHCTBO U B3aMMOCBSA3b OOBEKTOB U SBJICHUM MPUPOIbI;

e Beayllas pojib TEOPETUYECKUX 3HAHUN 1Ji1 OOBSCHEHUS W MPOTHO3UPOBAHUS XMMHUYECKHUX
SIBJICHUH, OLIEHKU UX MPAKTUUYECKOW 3HAYMMOCTH;

® B3aUMOCBSI3b KAueCTBEHHOM UM  KOJMYECTBEHHOM CTOPOH XHMHYECKMX  OOBEKTOB
MaTepHallbHOTO MUDPA;

® pa3BUTHE XUMHUYECKOW HAyKH M MPOU3BOJCTBO XMMHUYECKUX BEIIECTB M MaTepUaioB s
YJIOBJIETBOPEHMsI HACYIIHBIX MOTPEOHOCTEH dYeloBeKa M OOIIECTBa, PELIeHUs TTT0OAIbHBIX
mpo0OJieM COBPEMEHHOCTH;

® TCHETHYECKas CBA3b MEX]y BEILIECTBAMHU.

OTH UAEH PEATM3YIOTCS B KypCce XMMHHM OCHOBHOM IIKOJIBI ITYTEM JOCTHXKEHHUS CIAEAYIOLINX HeseH:

* dopmuposanue y ydaluMXcs XUMHUYECKOW KapTUHBI MHpa, KaK OPraHMYecKOW 4YacTH ero
L[EJIOCTHOW €CTECTBEHHO-HAYYHOU KapTHHBI.

* Pazeumue TIO3HABaTEeNbHBIX HMHTEPECOB, MHTEIUIEKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEH
yJyaluxcs B Ipolecce HM3y4eHHs MMU XUMHUYECKOW HaykM M e€ BKJIaJja B COBPEMEHHBIH Hay4yHO-
TEXHUUYECKUH Tmporpecc; (opMupoBaHHEe BaKHEWIINX JIOTUYECKUX OMNepaluil MBIIUICHUS (aHaIu3,
CHHTE3, 0000lIeHNe, KOHKpeTH3alks, CPaBHEHUE M Jp.) B NPOLECCE MO3HAHMS CHCTEMbl BaKHEHIIHMX

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



* Bocnumanue yOeXIEHHOCTH B TOM, YTO IPUMEHEHHE TOJyYCHHBIX 3HAHUH M YMCHHUH 110 XHUMUH
ABIISICTCA OOBEKTUBHOW HEOOXOAMMOCTBHIO Ui Oe30macHOi paboThl ¢ BEIIECTBAMHU M MaTepualiaMd B
OBITY M Ha TIPOU3BO/ICTBE.

* [Ipoexmuposanue u peanuzayuss BHITYCKHUKAaMH OCHOBHOW IIKOJBI JHYHOH 00pa3oBaTeNbHON
TpaeKTopuu: BbIOOp npoduitst 00ydeHHs B CTapLIeH IIKOJe WK MPOEeCcCHOHATIBHOTO 00pa30BaTeILHOTO
YUYpexaeHus.

* Ogradenue KniovegbiMu KOMnemeHyuamu: y4eOHO-TIO3HABATEIbHBIMYE, HH()OPMALMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH.

JUis JOCTHXKEHMsI 3TUX LieJIel B Kypce XMMHUHM Ha CTYINEHH OCHOBHOI'O OOILIEro oOpa3oBaHUs PeLIArOTCs
CIIEYIOILKE 3a/ia4UM:
*  (GopMHUPYIOTCS 3HAHHUA OCHOB XMMHUYECKOW HAayKHM — OCHOBHBIX (DAKTOB, TIOHSATHH, XUMHUYECKHX
3aKOHOB U TEOPUH, BBIPAKEHHBIX TIOCPEICTBOM XUMHUYECKOTO S3BIKA;
* pasBuBaOTCA yMeHHA HaOmonath W OOBACHSIIOT XWMHUYECKHE SBICHHS, MPOHUCXOISIINE B
IIpUpPO/IE, Ta00PATOPHBIX YCIOBUX, B OBITY M Ha IPOM3BOJICTBE;
*  npuoOpeTaroTCs CrelranbHble YMEHHsI U HaBBIKU 0 0€30M1acCHOMY OOpaleHUIO0 C XUMUYECKUMHU
BEIIECTBAMH, MaTepHajlaMi U MPOLIECCAMU;
* (opmupyeTcs TyMaHUCTUYECKOE OTHOIIEHUE K XUMHH KaK IPOU3BOAMTENBHOM cuile o0liecTBa, ¢
MOMOIIIBI0 KOTOPOH peIaroTcs r1o0aabHbIe MPOOJIEMBI Y€I0BEYECTBA;
*  OCYIIECTBIISICTCSI HHTET AN XUMUYECKON KapTHHBI MUPA B €AMHYIO HAYYHYIO KapTHUHY.
PaGouass mporpamma peanusyercs Ha ocHoBe YMK co3maHHOTO TIOA  PYKOBOJCTBOM
I"abpuensnaO.C.
1. Tabpuensu O. C. Xumus. 8 xinacc : yaeOHHK U1t 001ieoopa3oBarenbHbix opranusamnmii / 0. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: IIpocsenienue, 2021
2. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK A1 001eo0pa3oBaTenbHbIXx opranuzanuii / 0.  C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: IIpocsemienue, 2021
Y4eOHUKM COOTBETCTBYIOT DenepaibHOMYy TOCYIapCTBEHHOMY 00pa3oBaTeIbHOMY
cranaapry. PekomennoBansl MunucrepctBom npocsenieHuss Poccuiickont @enepanum.
[Iporpamma paspabotana B cooTBeTcTBUU ¢ yueOHbIM TuiaHoM MKOVY bonbiieanadyxckoid
COUI  nns ypoBHS OCHOBHOTO oOOIIEro o0pa3oBaHWs 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 TEXHOJIOTMYECKOM HaNpaBiICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMAMM 3aKOHOJAATENbCTBA B chepe o00pazoBaHUs U C  y4ETOM
pexomenaanuit degepanbHOro oneparopa ydeOGHOTO MpeaMeTa « XUuMHUs».

2.00mas xapakTepucTuKa yueOHOro npeamera
B cootBeTcTBUU ¢ (enepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOIIETO

oOpa3oBaHMs ydaliuecs TOJKHBI OBJIAJETh TAKUMHU ITO3HABATEILHBIMU YYEOHBIMH JICUCTBUSIMH, KaK
yMeH#e GOopMyIUpOBaTh MPOOJIEMYy M TUIIOTE3y, CTABUTh IIEJIM U 3aJaYd, CTPOUTH IUIAHBI JOCTIKEHUS
LEJIEd U PELICHUS MOCTAaBJIEHHBIX 3a]a4, MPOBOJUTH SKCIEPUMEHT U HA €r0 OCHOBE JE€JaTh BBIBOJBI U



YMO3aKJIIO4YeHUs, TPEACTABIATh UX U OTCTaUBaTh CBOIO TOUKY 3peHHusa. KpoMe 3Toro, yyammecs JOJKHBI
OBJIAJIETh TPUEMAMH, CBSI3AHHBIMU C ONpPEACJICHUEM TIOHATHA: OrpaHUYMBATh UX, OIKCHIBATH,
XapaKTepu30BaTh U cpaBHUBATH. CJeI0BATENbHO, IPU W3YYECHUU XMMUU B OCHOBHOM IIKOJIE y4alluecs
JOJDKHBI OBJIa/IETh YU€OHBIMU JICUCTBUSIMU, MO3BOJSIOMIMMHU UM JIOCTUYb JTUYHOCTHBIX, IPEJAMETHBIX U
METanpeIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipemyiaraemass mporpaMMa Mo XHMHH PacKpbIBAaeT BKJIAJ y4eOHOTO MpeaMeTa B JOCTIKCHHE Ielei
OCHOBHOTO 00I11eT0 00pa30BaHMsI M ONIPEACIIICT BAXKHEHUIIINE COIepKATENbHBIC IMHUU TTPEAMETA!

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

* «(XUMHUYECKAsl peakius» — 3HaHHE O MPEBPAIICHUSIX OJIHMX BEUIECTB B JPYrue, yCIOBHUSIX MPOTEKAHUS
TaKUX MPEBPAIICHUI U CIIOCO0aX YIPABIICHUS PEAKIUSIMU;

* «IIPUMECHECHHE BEIIECTB» — 3HAHWE W OMBIT 0E30MacCHOr0 OOpaIICHHs C BEIIECTBAMH, MaTepualaMu U
npoLeccamMu, He0OX0IUMBIMU B OBITY U Ha IPOU3BO/ICTBE;

* 3bIK XMUMHU» — ONEPUPOBAHUE CUCTEMOM BAKHEHIIMX XMUMUYECKUX MOHSATUN, 3HAHWE XUMHUYECKON
HOMEHKJIATypbl, a TakKe BIAJCHHE XHUMHUYECKOM CHUMBOJIUKON (XMMHYECKUMHU (QOopMyIaMH U
YPaBHEHUSIMU).

3. MecTo y4e0HOro npeaMera B y4eOHOM ILJIaHE
XuMus B OCHOBHOH mIKoJie u3ydaercs 8§ U 9 ximaccax. O0miee unciio yuyeOHbBIX 4acoB 3a 2 Toj1a 00ydeHus
cocrapisietr 138,u3 Hux 70 (2 4 B Henento) B 8 kinacce, 684 (2 yaca B Henemno) B 9 kiacce.
[IpennaraeMsblii Kypc XOTs U HOCHT OOIIEKYJIBTYPHBIN XapakTep W HE CTABUT 3a7a9y MPOoPeCCHOHATBHON
MOJITOTOBKH O0YYarOIIUXCs, TEM HE MEHEE TMO3BOJISIET UM ONPEACTUTHCS C BEIOOPOM mpoduist oOydeHust
B CTaplIEH LIKOJIE.

3HaYUTEIbHOE MECTO B COZIEP:KAHUU Kypca OTBOAMTCS XHMHYECKOMY SKCHepuMeHTy. OH OTKpbhIBaeT
BO3MOKHOCTh (JOPMHUPOBATH Y YUAILIUXCS CIIEUAIbHbBIE TIPEMETHBIE YMEHUS:
— paboTarthb ¢ BeIlIeCTBaAMH;
— BBITIOJHATD IMTPOCTHIC XUMHUYCCKUE ONBITEHI,
- YYUT HIKOJHHUKOB O€30IaCHOMY M JKOJOTHMYECKH T'PaMOTHOMY OOpAaIIeHHIO C BEHIECTBAMHU B
OBITY U Ha POU3BO/ICTBE.

IIporpammon pe1yCMOTPEHO MIPOBEACHUE:
8 kJacc

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

9 knacc

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

Cpoxk peanu3zanuu yueOHOM MporpaMMbl- 1Ba yueOHBIX ToAa

4. IleHHOCTHBbIE OPMEHTHUPBI COAEPKAHUSA Y4eOHOro mpeaMeTra « 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 maTepuainy. B pesynbrare yuyeOHON NEesATENbHOCTH CO3/1al0TCSA YCIOBUS IS



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
MHUPY BEIIECTB M MPOUCXOJSAIINX C HUMH SIBJICHHH, MO3HABATEILHON IESITENHLHOCTH (KaK TeopeThude-
CKOM, Tak M OKCIECPHUMEHTAJbHOW) KaK WCTOYHUKY 3HAHUH; nOHumaHnue: OOBEKTHBHOCTH H
JOCTOBEPHOCTH 3HAHUH O BEIECTBAX M MPOUCXOMANINX C HUMH SBJICHUSX; CIIOKHOCTH U OCCKOHEYHOCTH
mporecca Mo3HaHus (Ha IMpHMepe MCTOPHUM XHMHUYCCKUX OTKPBITHH); NCHCTBHS 3aKOHOB HPHPOIBI U
HEO0OXOJIMMOCTH MX ydeTa BO BceX cepax ACSITEIbHOCTH YEJIOBEKa; 3HAYCHUS XMMHUYCCKUX 3HAHHWH IS
pelieHrs TI00aNBbHBIX MPOOJIEeM dYeloBeYeCcTBa (PHEPreTUYECKOW, CHIPhEBOH, MPOIAOBOIBCTBEHHOM,
3JI0POBBS U JIOJITOJICTUS YEJIOBEKA, TEXHOJIOTUIECKIX aBapHid, TII00ATLHOM SKOJIOTHH U AP.).

Ilennocmu mpyoa u 6Gvima: OTHOIICHHWE K TPYJOBOW NEATEIHHOCTH KaK €CTECTBEHHOW (DM3WYCCKOU U
WHTEJUICKTYaIbHOW TOTPEOHOCTH, TPYAY KaK TBOPYECKOW JEATEIHHOCTH, IMO3BOJISIFOIICH MPUMEHSTH
3HaHUS Ha MPAKTUKE; COXpPaHEHHE U MOJJICPKaHUE COOCTBEHHOTO 37I0POBbS U 3I0POBbSI OKPYKAIOIINX, B
TOM YHUCJIC OPTaHU3AIUs TUTAHUS C YYETOM COCTaBa M SHEPreTHYCCKOW IEHHOCTH IMHUIIH; COOJIOICHUE
IpaBmJI 0E30IaCHOI0 MCIOJb30BaHUS BEIISCTB (JIEKAPCTBCHHBIX MPENApaToB, CPEJACTB OBITOBOH XMMHMH,
MECTHUIUIOB, TOPIOYE-CMA30YHBIX MATEPUAIOB M JIp.) B ITOBCEJIHEBHOM YXU3HU; OCO3HAHHUE JOCTHKCHHS
JUYHOTO YCIieXa B TPYAOBOH JEATEIBHOCTH 32 CYET COOCTBEHHOW KOMIIETCHTHOCTH 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 (0CO3HAHWE COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO
OOIIECTBEHHOTO JI0JIra, MUCIHUIUIMHUPOBAHHOCTh, YECTHOCTh U MPABAUBOCTH, MPOCTOTA U CKPOMHOCTb,
HETEPIUMOCTh K HECHPaBeIMBOCTH, MPU3HAHWE HEOOXOAMMOCTH CaMOCOBEPIIEHCTBOBAHUS), APYTUM
moaaM  (TyMaHH3M, B3aUMHOE YyBKEHHUE MEXIy JIOAbMH, TOBapHIECKas B3aMMOIMOMOIIb U
TpeOOBaTENIBHOCTh, KOJUIEKTHBH3M, 3a00Ta O JAPYruxX JIOASX), mpupoae (OepekHoe OTHOIIEHUE K ee
0orarcTBy, HETEPHUMOCTh K HApPYIIEHUSM OJKOJOTMYECKUX HOPM M TpeOOBAaHUU, HKOIOTUYECKU
IPaMOTHOE OTHOIICHHE K COXPAaHEHHWIO THApPocdephl, aTMOC(EpPhI, TTOYBEI, OHOCHEPHI, YEITOBEUYECKOTO
OpraHm3Ma; OlleHKa JCHCTBHUS BOMPEKH 3aKOHAM TTPUPOJIBI, IPUBOJSIIETO K BOSHUKHOBEHHUIO II00ATEHBIX
pooJIeM); noHumaHue HEOOXOIUMOCTH YBKHUTEIHHOTO OTHOIICHHS K JOCTHIKCHHSIM OTCUCCTBEHHOM
HayKH, UCCIIEIOBATEIIbCKON JESITEIbHOCTH POCCUHCKUX YICHBIX-XUMHUKOB (TTATPUOTUYCCKUE TYBCTBA).
Kommynukamuensle yeHnocmu: omuouileHue K HOPMaM sI3blKa (€CTECTBEHHOTO M XMMHYECKOTO) B
pa3NMYHBIX MCTOYHMKAX uHGpopmanuu (nmureparypa, CMUW, WHTEpHET U Ap.); nNOHUMAHUE
Heobxooumocmu: TIPUHATHUS PA3IUYHBIX CPEJCTB U MPHUEMOB KOMMYHHUKAIIUU; MONy4YeHUsT UH(pOpManuu
U3 Pa3UYHBIX UCTOYHHUKOB; apryMEHTHUPOBAHHOM, KPUTUYECKOW OIEHKH MH(OpPMAINH, TTOJTYISHHOH U3
Pa3IMYHBIX WCTOYHUKOB; COOOIIECHUS TOYHOW W JIOCTOBEPHOW WH(MOPMAIMH; SCHOCTH, JIOCTYITHOCTH,
JIOTUIHOCTH B 3aBHCUMOCTH OT II€JIH, TIOJTHOTHI MJIM KPAaTKOCTH W3JIOKEHUS MHPOPMAIUH; CTPEMIICHHS
MOHATh  CMBICT OOpAICHHOH K 4YeJIOBeKY peuyd (YCTHOW W TNHCHMEHHOW); BEIEHUS auaiiora JJis
BBISIBJICHHSI Pa3HBIX TOYEK 3pEHHS Ha paccMaTpHUBaeMyI0 WH()OPMAIIHIO; BBRIPAKCHUS JIMIHBIX OICHOK H
CYXJICHHIA; MPUHATHS BBIBOAA, KOTOPBI (hOPMHUPYETCs B IPOIECCE KOMMYHUKAIIHU.

Icmemuueckue YeHHOCHU: NO3UMUBHOE UYBCMBEHHO-YEHHOCIHOe OMHOUleHUe: K OKPYKAIOIIEMY MUPY
(kpacoTa, COBEPIICHCTBO U TapMOHHUSI OKPYXKAIOIIEH MPUPOJIBI M KOCMOCA B IIEJIOM); IPUPOTHOMY MHUPY
BEIIECTB U UX MPEBPAILIEHUI HE TOJIBKO C TOYKU 3PEHUS MOTPEOUTENS, a KaK K HCTOYHUKY MPEKPACHOTO,
TAPMOHHYHOTO, KPACHBOTO, IMOJYUHSIONICTOCS 3aKOHOMEPHOCTSM, IMPOIOPIHUOHAILHOTO (HAa MpUMeEpe
B3aMMOCBSI3M CTPOCHHS M CBOWCTB aTOMOB M BEIIECTB); BBIIOJHEHUIO YYCOHBIX 3aJ1ad KaK K MPOIlecCy,
JOCTaBJISIONIEMY 3CTETHYCCKOE YJIOBOJBCTBUE (KpacHBOE, M3SIIHOC PEIICHUE WIIM JIOKa3a- TeJIbCTBO,
MPOCTOTA, B OCHOBE KOTOPOH JICKHUT TaApMOHUSA); NOHUMAHUE HeoOXo0umMocmu W300PaKCHUs] UCTUHBI,



HAay4YHBIX 3HAHUN B YYBCTBEHHOW ¢opMe (Hampumep, B TNPOU3BEIACHHUSIX HCKYCCTBA, IMOCBSIIEHHBIX
Hay4YHBIM OTKPBITUSIM, YYEHBIM, BEIIECTBAM U UX MPEBPAIICHUSIM).

S. JInuHoCTHBIE, MeTaNIpeIMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS Kypca
XUMUH

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
YUYAIIUXCSl K CAaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE HM3YYCHHBIX ()aKTOB, 3aKOHOB M TEOpPHUH
XMMHU; OCO3HAHHOT'O BBIOOpA M MOCTPOEHUE HHAMBUYaIbHOM 00pa30BaTeNbHON 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 XUMHUYECKHM,;

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

6) ¢opmuposanue KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHHKAMH M B3POCIBIMU B
nporecce 00pa30BaTeNbHOM, OOIIECTBEHHO IOJE3HOH, Y4eOHO-HCCIIe0BAaTENbCKOM, TBOPYECKOH U
JIPYTUX BUAOB JEATEIBHOCTH, CBA3aHHBIX C XUMHUEH.

MetanpeaMeTHble pe3yJbTaThl:

1) onpeodenenue 1enelt COOCTBEHHOTO 00YYEHHsI, TOCTAHOBKA U (hopMyiupoBaHue Ui ce0sl HOBBIX 3a/1a4;
2) naanupoganue TMyTEH TOCTHKEHHS KeITaeMOro pe3yiabTaTa 00y4eHHs] XUMHU KaK TEeOPETHYECKOT0, TaK
1 DKCIEPUMEHTAIbHOIO XapaKTepa,

3) coommnecenue cBOMX NEUCTBUIl C IUIAHUPYEMBIMH DE3yJbTaTaMH, OCyujecmeiieHue KOHTPOIS CBOCH
JeSATeIbHOCTH B MpOIlecce JOCTHKEHUS pe3ylbTaTa, onpedeneHue ciocoO0B ASWCTBUI MPU BBHIIOJHEHUU
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHUHU C NMPaBUJIAMH TEXHUKH O€30MaCHOCTH;

4) onpedenenue WCTOYHHKOB XHMHUYECKOW WH(POpPMALUK, TIIONyYCHUE U aHamM3 e€, Co3JaHue
MH(POPMAIMOHHOTO MPOJYKTA U €ro Mpe3eHTalNs;

5) wucnonvsosanue OCHOBHBIX WHTEIUICKTYaJbHBIX OIEpalMii: aHalW3a ¥ CHHTE3a, CPaBHECHUS W
cUCTeMaTu3alnuu, OOOOLIEHUS M KOHKpPETH3alluH, 6blaeleHue TPUUMHHO-CIIECICTBEHHBIX CBSI3ed H
nocmpoenue JOTHYECKOTO0 PAacCyXIEHUS U yMO3aKIIOYeHUs (MHIYKTUBHOIO, JEAYKTUBHOIO M IO
aHAJIOTMH) Ha MaTepualle €CTECTBEHHO-HAyYHOI'O COJAEPKAHNUS;

6) ymenue co3maBaTh, IPUMEHATh U IPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICTIH M CXEMBI JIJISl PEIICHHUS
y4eOHBIX M MTO3HABATENbHBIX 3a/1ay;

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

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,
KaTHUOH, aHWOH, IIPOCTOE M CII0)KHOE BELIECTBO, XMMHUYECKAasi PEaKIysi, BUABI XUMHUUECKUX PEAKIUU H 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 U yPaBHECHHUSL;

5) ymenue xnaccuguyuposams TPOCTHIC (METAIBI, HEMETAUIbI, OJAarOpOJHBIC Ta3bl) U CIIOKHBIC
(OmHapHbIe COCTUHEHHUS, B TOM YHCIE U OKCHUIBI, a TaKKe THUAPOKCHUIBl — KHUCIOTHI, OCHOBAHUS,
am(poTepHbIE THIPOKCHU/IBI — U COJIN) BEIIECTBA;

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

7) yMmeHue Xxapakmepuzoeéamv CTPOCHHE BELIECTBA — BHIbBl 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 THIIPOKCHIIOB,;

10) wanucanue CTPYKTYpHBIX (OPMYJ MOJCKYJISIPHBIX COCTUHEHHH M (OPMYIBHBIX €IMHHUI MOHHBIX
COEIMHEHUI! 110 BaJICHTHOCTH, CTENIEHN OKHMCIICHUS WIIN 3apsily HOHOB,;

11) ymenue popmynuposams OCHOBHBIC 3aKOHBI XUMHHU: OCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO
CTPOEHUSI, COXPAaHEHHUSI MAaCcChl BEIIECTB, 3aKOH ABOTa 1po;

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

13) onpedenenue npu3HAKOB, YCIOBUIN MPOTEKAHUS M MPEKPAICHUS] XUMUYECKIX PEaKIINi;

14) cocmasnenue MONEKYJSIPHBIX YPaBHEHUH XUMHYECKUX PpEAKIUM, MOITBEPXKIAIONIMX OOIIHe
XMMHAYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIECTB W OTPAKAIOMIUX CBSI3H MEXKIY
KJaccaMH COCOUHCHHI;

15) cocmasnenue ypaBHEHHIN peakifii C y9aCTHEM DIICKTPOIUTOB TAK)Ke B HFOHHOH (opme;

16) onpedenenue Mo XMMUYECKHM ypaBHEHHSIM TPUHAIC)KHOCTH PEAKIUHA K ONPEISIEHHOMY TUITY WM
BUJLY;

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

18) npumenenue NOHATUN «OKUCICHHE» U «BOCCTAHOBJICHHE» IS XapAKTEPUCTUKNA X IMUYECKUX CBOHCTB
BELIECTB;

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

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

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

22) obwscHeHue MHOT00Opa3ust MPOCTHIX BEIIECTB SIBJICHHEM aJUTOTPOIHH C YKa3aHUEM €€ TIPUIHH;

23) ycmanosnenue pa3IMIuil TUAPO-, IUPO- U IICKTPOMETAIUTYPIHU 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, NOTyYeHHe, (PU3NIECKHEe U XUMHUYECKUE
CBOMCTBa, IPUMEHEHUE);

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

26) ymenue npouzeo0ums XUMHUECKHE PacYEThl ¢ UCIOIb30BAHUEM MOHATHH «MAacCOBasi J0JIS BEIIECTBA
B CMECH», «KOJIMYECTBO BEIECTBA», «MOJISIPHBIA 00BEM» 1O (popMyliaM B ypaBHEHHSIM PEAKIIH;

27) onucanue CBOWCTB U MPAKTUIESCKOTO 3HAUCHHS U3yYCHHBIX OPraHMYECKUX BEIIECTB;

28) ewinosnenue O0O3HAYCHHBIX B MPOrpaMMe JKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTaHHMYECKUX
BEILIECTB 110 COOTBETCTBYIOLIMM IPU3HAKAM;

29) cobarodenue paBuil 0€30MACHON PadOTHl B XUMUYECKOM KaOuHeTe (J1abopaTtopun).

Cucrema oueHku:
1. Ouenka YCTHOTO oTBETA
OT1merka «5»:
- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAHWH U3yYEHHBIX TEOPHIL;
- MaTepHal U3JI0)KEH B OIPENEICHHON JIOTUYECKOW IOCIEN0BAaTENIbHOCTH, JIUTEPATYPHBIM
A3BIKOM;
- OTBET CAMOCTOSTENbHbIN.
Otmerka «4»;
- OTBET ITOJIHBIM U IIPaBUJIbHBIN HA CHO BAaHUH U3YYEHHBIX TEOPHIL;
- 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
3TOM 3KCIIEPUMEHT MPOBEJIEH HE TMOJHOCTHIO UM JOMYIICHbl HECYIIECTBEHHbIE OIIMOKU B



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

- paboTa BBINOJHEHA MPAaBUIHLHO HE MEHEE YeM HAIOJOBUHY WJIHM JOMYILEHA CYIIEeCTBEHHAs
omuOKa B X0JIe SKCIIEpUMEHTa B 00BSICHEHNHU,BOHOPMIIEHUU PabOTHI, B COOJIIOJICHUN TTPaBUII
TEXHUKHU 0€30MacHOCTH Ha paboTe C BEIIeCTBAMHU M 00OpYyIO0BaHHEM, KOTOpasi UCIIPABIISETCS
NOoTPeOOBAHUIO YUUTEIIS.

OT1MmeTKa «2»:

- IOTIYIICHKI JiBe (1 0oJiee) CYIIECTBEHHBIE OIMMMOKM B XOJIe: IKCIIEPHUMEHTa, B O0OBSICHEHUH, B
obopmiieHUH pabOThl, B COOJIOJCHHHM TIPaBWUJI TEXHUKHA O€30MacHOCTH MNpU pabdoTe C
BelleCTBAMH U  00OpYyIOBaHHEM,KOTOpbICYYAIlUiicd HE MOXET HCIPaBUTh Jaxe [0
TpeOOBaHUIO YUUTEIIS;

- paboTa He BBHITIOJTHEHA, Y YYAIEroCsl OTCYTCTBYET IKCIIEPUMCHTAIBHBIC YMEHHUSI.

3. Ouenka yMmenmii pemarth pacueTHble 3agaun OTMeTKa
«S»:
-B JIOTHYECKOM PACCY)KIEHHHW ¥ pEHICHHH HeT OomuOOoK, 3ajada pernicHa
palroHaTbHBIMCIIOCOO0M;
OTmeTka «4»:
- B JIOTHYECKOM PACCYXJICHHH W PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada pelieHa
HEPALMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIXOIHUOOK.
OtrmeTka «3»:
- B JIOTHUECKOM PAaCCYXJCHHHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIeHa CYIIECTBEHHAs
omnOKa B MaTeMaTUYECKUXpacyeTax.
OT1meTKa «2»:
- IMEETCs CYIIECTBEHHbIE OLTHOKHU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUH;
- OTCYTCTBHUE OTBETa Ha3aJaHHE.
4. Ouenka NMUCLMEHHBIX KOHTPOJBHBIX padoT OTMeTKa
«S»:
- OTBET MOJHBIN U MPaBUIbHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OT1meTka «4»:
- OTBET HETIOJIHBIN WK JOMYIIEHO He O0iee IBYX HECYIIECTBEHHBIX OITHOOK.
OtmeTka «3»:
- paboTa BBINIOJIHEHA HE MEHEE YeM HAIMOJIOBUHY, JAOIYIIEHA OJIHA CYIIECTBEHHAs! OMMOKA U TIpU
9TOM JBE-TPUHECYIIIECTBCHHBIE.
OTmerka «2»:
- paboTa BBITIONHEHA MEHBIIE YEM HAIOJIOBUHY WM COJEPKUT HECKOIBKO CYIIECTBEHHBIX
omuooK;

= 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 orleHUBaHUM KUCTIONB3YETCS CIENYIOIIAs IIKaa;
JInsd TecTa U3 5 BOIPOCOB

® HET OIINOOK — OLEHKA «5»;
* o7HA OIINOKAa — OMEHKa«4d»;
* JIBE€ OLINOKU — OLEHKA«3»;

* TPU OUIMOKH — OLEHKA«2).

Jlia Tecta u3 30 BOOpocos:

* 25-30 npaBUIIBHBIX OTBETOB — OTMETKA «5»;
* 19-24 npaBUIIbHBIX 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 OtMeTKa «4»: yJamuiics BEIIOIHUAI TECTOBBIC 3aqanus Ha 65 — 84%.

o Ormerka «3»: yyamuiics BBITIOJHWI TECTOBbIE 3a1anus Ha 49 — 64%.

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

KoHTpoJibHO-N3MepHuTeIbHbIE MaTepHaJbl IPEAHA3HAYEHBI [JI IPOBEPKH YPOBHS YCBOEHHUS
y4yeOHOro Marepuaja Ha OCHOBAaHMM O0pPa30BATEIBLHOTO MHUHHUMYyMa COJIEpXaHUs OOpa3oBaHHS H
TpeOOBaHUN K YPOBHIO TMOJTOTOBKM BBITYCKHUKOB IIKOJI. OHU COCTaBII€HB Ha OCHOBE MHOTOJIETHEH
MeJarOTHYECKOM MPAKTUKH C YIETOM Pa3TUYHBIX METOJIUYECKUX pa3padOToK.

ITo BceMm ri1aBaM Kypca M UX paszzenaM MpemyiaraeTcsl TeKyIMi U TEMAaTUHYECKU KOHTPOJIb 3HAHUHN U
yMeHUU B GOpMe XUMHUYECKUX TUKTAHTOB U T€CTOB, CAMOCTOSITEILHBIX U KOHTPOJIBHBIX paOOT. 3a1aHus
000uX BapHaHTOB pabOT CXOHBI MO COJEPKAHHUIO U XapAKTEPy BBHIMOIHAEMBIX YICOHBIX JTCHCTBUM.

s opranuzanuu 3¢pGeKTUBHON pabOThl BCEro Kiacca ¢ y4eTOM HMHIWBUIYaJbHBIX CIIOCOOHOCTEH
KaKJOTO y4alierocst B psije padoT, BXOIAIIMX B MOCOOUE, MPEACTABICHBI 3aJJaHUsl Pa3IUYHBIX YPOBHEH
CJIO’KHOCTH.

HezaMeHHMBIM MOMOIIIHUKOM I€J]arora B KOHTPOJIe 3HAHUHU SBISIOTCA 3amaHus B ¢opme Tecta. Mx
MOHO HCTIONB30BaTh HAa Pa3HBIX 3TaNax y4eOHOTro mpolecca:

* MPU U3yYEHUU HOBOTO MaTepHaia;

+ Ha JTare 3aKPETUICHU N3y4eHHOT0 MaTepurara;

+ Ha ypokax 000O0IIaroIIero moBTOPEHUS;

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

* NP MOATOTOBKE YYaIUXCsI K DK3aMeHaM KakK B YCTHOM, TaK ¥ B MUCbMEHHOU opme, 0COOEHHO B

dopme EI'D.

Jns kaxxol Tembl M €€ pa3/iesioB MPEJI0KEHbI TECTOBBIE 3a/IaHUSl PA3HOTO YPOBHS CIOXHOCTH B
JIBYX BapHaHTaX, paccyuTaHHble Ha 15—35 MuMH winm Ha nenbll ypok. /[ BBICTaBIEHHsS OLIEHKH
MpeIaracTcsl UCMOJIb30BATh CIICAYIONIYIO MTPOIICHTHYIO IIKATY:

35% BBIOIHEHHBIX 3aJaHUN — OIICHKA «2»;

36—61 % — orneHka «3»;

62—85% — orieHKa «4»;

86—100% — oreHka «5».



B 3aBuCHUMOCTH OT pe3yIbTaTOB BBIIOIHEHUS PA0OThl UM TENb MOXKET BHOCUTh B NPEI0KEHHYIO
CUCTEMY OLICHUBAHUS KOPPEKTUBBI, IIOCKOJIBKY OCHOBHAs LI€JIb KOHTPOJIA B JAHHOM Clly4ac — He
COOCTBEHHO BBICTABJICHUE OLICHKH, a OIPE/ICIICHUE YPOBHS YCBOCHUS YUaLIUMHCS y4eOHOTO MaTeprasia u
HampaBJICHUH NanbHEeIel paboThl HaJl TOBBIIICHHEM KayecTBa 3HAHHUH

3anmanue non uudpoit 1 onenuBaercs 3 Oamiamu; moa mudpoi 2 — 5 6amramu; o udpon 3-8
Oamnamu. 3aiaHus, OTMEUCHHBIE *, — JIJISl MHAUBHIYaJIbHOTO BBIITOJIHCHUSI.

Ecnu He yka3zaHO MHOE, KaK/IbIi OTBET YacTeH OLICHUBACTCA:

» yacth A — 2 Oayutamu;

» yactu B — 4 Gamnamu;

+ yactu C - 6 Gaymutamu.

OpHako HE Bce ydJamyecs MPHUCTYMalT K 3amaHusM 4actd C W TeM OoJsiee BBIMOJIHSIOT HX
HOJTHOCTHEO. UTOOBI MOBBICUTH TIOJI0KHUTEIBHYIO MOTHBAIIMIO K BBIITOJHEHHIO 3a1aHuii yactu C, yuyuTelb
MOJKET OOBSIBUTH O BBICTABJIICHUH IO PE3yJIbTaTaM TECTa JIBYX OICHOK: MepBO — 3a yacTtu A u B, a BTO-
poit — 3a yactb C — € UCIOJIb30BAHUEM IIPOLEHTHOM IIKaJIbl OLEHKH 3HAHUH.

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 TOJILKO BOCIPOM3BEICHHE YUYeOHOTrO Marepuaia, Tak M Ha
YCIOXKHEHHOM YpPOBHE, Tlie TpeOyeTcs yMEHHE aHAIM3MpPOBATh W CPABHHMBATH JIaHHBIC, MPUMCHSS
TBOPYECKHE CIIOCOOHOCTH.

Bce oOyuaromiyie BUABI KOHTPOJIS MPEINOJIaraloT KOJUICKTUBHYIO NEATEIbHOCTh YYalIuXcs 00 B
nape, JIu0o B TPyIIE H CAMOTIPOBEPKY.

[Tpr OATOTOBKE K KOHTPOJBHBIM paboTaM HE0OXOauMO OOpaTHTh BHUMAaHHE Ha 3aJaHUS YPOKOB
0000Mmaronero MoBTOpeHus. B 3ToM ciydae ydamiuiecss B COOTBETCTBHH CO CBOMMH CHOCOOHOCTSIMHU
OTIPEICIISIOT JUTSI ce0sl 3aJaHMsI, KOTOPHIC MOTYT BBIITOJIHUTb.

PacueTHble 3a1aun pa3nMUHBIX TUIIOB M YPOBHEH CIOXKHOCTU MPEJCTABICHBI B TOcOOUM OIOKamu, a
Tak)Ke BKIIIOUEHBI B Pa3HbIe BHUJIBI KOHTPOIS 3HAHWMA. YUYHUTENb MOXKET IO JKENAHUI0 BKIIOYATh MX Kak
JOTIOTHUTEIFHOE 3aJlaHKe B JI000M BUJ KOHTPOJS WM MpeajaraTh Y4aluMmcsl OTAENbHBIE CaMOCTOs-
TebHBIE PadOTHI MO PEUICHUIO TOJOOHBIX 3a/1ad.

IIpoBeneHne XUMHYECKOT0 JUKTAHTA

3amanus sl 00OMX BAapUAHTOB KPAaTKO 3alHUCHIBAIOTCA HA JIMIEBOM CTOPOHE JIOCKM WJIHM Ha
KOJOTpaHCIIapaHTe; OTBETHI Ha BOMPOCHI KeNaTeIbHO HAMMCATh Ha OOPaTHOW CTOPOHE JOCKH I TaKKe
Ha KOJIOTpaHCHapaHTe. YUUTENb 3aYUTHIBACT COJEpKAaHUE BOIPOCA, y4yalIUecs 3alUChIBAIOT OTBET B
TeTpaasx.
[To oxoHYaHMH TUKTAHTA MPOBOJAUTCS CAaMOIIPOBEPKaA:

+ OIIMOOK HET — OIIEHKA «5»;

« gonyueHsl 1—2 omuoku — «4»;

* JIOTYIIEHBI 3 OMHUOKH — «3%.

B 3aBucMMOCTM OT CTENEHU MOJATOTOBIEHHOCTH YYAIUXCS YYUTENIb MOXKET U3MEHUTh KPUTEPUid
OIICHKH padoT B MOJB3Y YUCHHKA.



Coaeprxanue yueOHOro npeamera
Xumus 8 kiace
(70 yacos, 2 yaca B HeJ1eJI10)
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.
[lepuoas! u rpynnsl. ['maBHas u nmoOouHas noArpymmsl, uau A- u b-rpynnsl. OTHOCUTENbHAsS aTOMHast
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
BaJIEHTHOCThIO. BbiBon (opMynbsl coequHeHuss 1O BajleHTHOCTH. OmpeneneHre BaJeHTHOCTH
XMMHYECKOT0 3JIeMeHTa 1o ¢opmyne BemectBa. CocTaBiieHHEe Ha3BaHUN COENMHEHHH, COCTOSIIMX W3
IBYX XUMHUYECKUX 3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH IMOCTOSIHCTBA COCTaBa BEIL[ECTB.

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

3aKOH COXpaHEHHUs MacChl BEIIECTB. XuUMUYeckue ypaBHeHUsA. (COCTaBI€HHE XUMHYECKHX
ypaBHeHUH. MIHOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XUMHUUECKUX PEAKIUH MO COCTaBy U UYUCIY PEareHTOB M MPOIYKTOB. THIIBI
XUMHUYECKUX peakuuid. Peaknuum coenvHeHus, pa3loKeHUs, 3aMelleHus U obomena. Kartammzatopsl u
KaTajus.

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

* Mogenu, ucnojiab3yeMble Ha ypokax (Pu3MKH, ONOJIOTHH U Teorpaduu.



*  OOBEMHBIE U MAPOCTEPKHEBBIE MOJICIIN HEKOTOPBIX XUMHUECKUX BEIIECTB.

* Moaenu KpUCTAIUIMYECKUX PEIIETOK.

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

* Bo3sronka cyxoro jbja, Hoaa win HapTaauHAa.

* ArperaTHble COCTOSIHUS BOJIBL.

* PazgeneHue ABYX HECMEIIUBAIOIINXCS KHUIKOCTEH C MOMOIIBIO JEIUTEILHON BOPOHKH.
e JIMCTHIUTITOP U ero padora.

* VYcraHoBka g GuiIbTpoBaHUs u e€ paboTa.

* VYcraHOBKa Ui BhITApUBaHUA U €€ padoTa.

* Kostekuus ObITOBBIX TPUOOPOB ISl (PUIBTPOBAHUS BO3IyXa.

* Paznenenue kpacsiero BemecTsa omacrepa ¢ IoMOIIbI0 OyMaXXHOH XpoMaTorpagum.
*  Mopenu aJuIOTPONHBIX MOAN(DUKAIINN YTIIepOoaa U CEPBl.

* Ilonyuenue o30Ha.

* Tloptpetsl . 4. bepuenunyca u 1. 1. Menneneesa.

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

* KoHcTpyHnpoBaHue IIapOCTEP>KHEBBIX MOJEIIEH MOJIEKYII.

* Annapar Kunna.

* Paznoxenue Ouxpomara aMMOHHUSI.

* ['opeHue cepbl U MarHMEBOM JICHTHI.

* TIloptpersl M. B. JlomoHocosa u A. JI. JIaBya3be.

*  OnpITHl, WUTIOCTPUPYIOUIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.

* Topenue pochopa, pacTBOpeHHE MPOYyKTa TOPEHUS B BOJIE U MCCIIEAOBaHNE TTOTyYEHHOTO
pacTBOpa JTAaKMYyCOM .

* BsaumopaencTBue COIITHON KUCIOTHI C IUHKOM.

* Tlonyuyenue ruapoxcuaa Meau(Il) u ero paznoxxeHue 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 XJIOPUAOB U HOAUIOB KaJiud ¢ paCTBOPOM HHUTpATa cepe6pa.

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

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

[IpoBepka 3aKoHa COXpaHEHUS] MAacCChl BEIIECTB Ha MPUMEpPE B3aUMOCHCTBUSA IIETOYM W COJHU

xenesa (II).

10. PasnoxeHue mepokcuaa BOAOPOIA ¢ HOMOIIBIO oOKcuaa Mapranma (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. Amnanu3 no4ssl
Baskuelilue npeacTaBuTe I HeOPraHueckux BeuecTs. KoimuyecTBeHHbIC OTHOLICHUS B
xumun (18 yacos)

Cocra Bo3ayxa. [TonstTue 06 00bEMHON 0JIe KOMIIOHEHTA MIPUPOTHON Ta30BOM CMeCH —

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

Kucnopon. O30mH. [Tonyuenue kucnopona. Cobupanre U pacro3HaBaHue KACIOPOoa. XUMHUECKUE
CBOMCTBA KHMCIJIOPOJIA: B3aUMOJACICTBUE C METAINIAMU, HEMETAJUIAMH U CJIOKHBIMH BEIIECTBAMMU.
[Ipumenenue kucnoponaa. KpyroBopor kuciiopoja B Ipupo/e.

Oxcupapl. Ob6pazoBanue Ha3BaHUM OKCHIOB 1O uX popmymnam. CoctaBienue GopMys OKCUIOB M0 X
Ha3BaHusAM. [IpeacraBuTenn OKCUIOB: BOAA U YIJIEKUCIIBIN a3, HEraléHast U3BeCTb.

Bonopon B mpupozae. dusnyeckrue 1 XMuMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJYYCHHUE 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. [IpencraBurenu cosei: Xiaopum
HaTpusi, KapOoHaT HaTpus, hocdar KaIbIHs.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Moisb. MonsipHas macca. KpaTHble euHULIBI
M3MEPEHMS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MUJUTUMOJISIPHAS. U KWJIOMOJISIPHAS
Macchl BEUIECTBA.

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

3akoH ABoraipo. MossipHblil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTH OJTHOTO
rasa 1o JApyromy.

KpaTtHbie equHHIBI M3MEPEHUS — MHIJUTMMOJISIPHBIN U KHJIOMOJSIPHBIN 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
uienoyHoi cpene. IpencraBurenu menoyuei: THAPOKCUIBI HATPHUSL, KAJIUS U KaJbIIUSI.

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

JdemMoHcTpanuu

* OmnpeneneHue cojiepkaHusi KUCIOPOa B BO3/IyXe.

* TlonyueHue KUCIOPO/Ia pa3joKeHUEM IIepMaHraHaTa Kalus U MepoKCuIa

BOJOpOA.

* CobupaHue METOJIOM BBHITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHu€ KUCIOPOJA.

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

*  Komnekuusi okCUI0B.

* Tlomyuenue, coOupaHnue u pacro3HaBaHUE BOJIOPOIA.



* Topenue Bomopoza.

* BsaumoneiictBue Bogoposa ¢ okcuaom meau(ll).

* Kosieknus MUHEpPaJIbHBIX KHCIIOT.

* [IpaBuno pa3baBieHus cepoil KUCIOTHI.

*  Kosmekuus comnen.

* Tabmuna pacTBOPUMOCTH OCHOBAHHIA, KUCJIOT U COJICH B BOJIC.

* HekoTtopsle MeTabl, HEMETAIIIBI U COSAMHEHMS KOJTMYECTBOM BEIIECTBA B | MOJIb.
*  Mopaenbs MOJSIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlabGopaTropHbie ONBITHI

12.  TlomyrHeHMe U3BECTKOBOW BOJIBI IIPH MPOIYCKAHMHU YIJIEKUCIIOTO Tasa.
13.  Tlomyuenue BOIOpOAA B3aMMOJEHCTBUEM [IMHKA M COJISHOM KUCIOTBL
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 ¥ PacIo3HABAHUE KUCIOPOJIA.
4. Tlonyuenue, COOMpaHUE U PACIIO3HABAHUE BOJOPO/IA.
5. TIpuroToBneHue pacTBOPOB CONEH C UX 3aTaHHOM MaCCOBOM JOJIEN.
OcHOBHBIE KJIacChl HeOPprann4yeckux coequHenui (10 yacos)
O06o011eHne cBeieHn 00 oKcHIax, UX KiIacCu(UKAIMK, 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 ximaccupukauus u Ha3BaHus. OOmmMe XUMHYECKHE CBOMICTBa  KHCIOT.
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. BzaumopeiicTBrE OKCHIA KATBIINS C BOMIOM.

18. [omyTHEHME M3BECTKOBOM BOIEL.

19. Peakuus neiitpanusanum.

20. TMonyuenue ruapoxcuaa meau (1) u ero B3anMoeiicTBIE ¢ KMCIOTOM.
21. Pasnoxenue ruapokcuna meau (1) npu Harpesanum.

22. B3auMoeiCcTBHE KHCIIOT C METAILIAMH.

23. B3auMo ieiicTBrE KICIIOT C COJISIMHU.



24. O3HaKoMIIEHHE C KOJUICKLIUEH COJIEH.

25. Bzaumopeiictue cynbgara meau(Il) ¢ xenesom.
26. B3auMo€eicTBHE COJIEH C CONAMU.

2. TeHeTrYECKas CBSI3b HA IPUMEPE COSAUHEHUM MEH.
IIpakTnyeckue padoThl

6. Pelenue SKCIEpPUMEHTATBHBIX 3a/1a4.

Ilepuoauyeckuii 3akoH U Ileprnoanyeckas cucreMa XMMHYECKHX 3JICMEHTOB
J. . MenpaeJieeBa u cTpoenue aroma( 8 yacon)

EcrecTBeHHBIE CEMENCTBA XUMUUECKUX JIEMEHTOB:IICJIOYHBIE U IEJIOYHO3EMEIIBHBIC METAJLIbI,

rajoreHbl, HMHEpPTHble (Osaropoanbie) ra3bl. AMQOTEpHOCTb. AMQOTEpPHBIE OKCHIBI U

ruApoKcHuibl. KoMIuiekcHbIE COu.

Otkpsitue J1. . MenaeneesbiM [lepronnueckoro 3akoHa u co3ganue um Ilepuoanyeckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

ATOMBI KaK (popMa CylIeCTBOBAaHMS XMMUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUHU
aToMoB. JloKa3zaTenbCTBa CIOKHOCTU CTpoeHus aroMoB. OmnbiTel Pezepdopna. [lnanerapnas monensb
CTPOEHHs aTOMa.

CocTaB aTOMHBIX fifiep: HMPOTOHBI, HEUTpOHbI. OTHOCUTENIbHAs aTOMHas Macca. B3auMocBs3b
IIOHATUI IIPOTOHY», «HEUTPOH», «KOTHOCUTEIIbHAS AaTOMHAsI Macca.

Muxkpomup. DnekTpoHbl. CTpOEHHE NEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKHUX 51eMEeHTOB NeNe
1-20. [ToHsATHE O 3aBEPILICHHOM IEKTPOHHOM YPOBHE.

M3oronbl. ®usnueckuit cMbicn  cuMBOJIMKK  [lepmonmueckoit  cuctembl. CoBpemMeHHast
¢dopmynupoBka [leproanueckoro 3akoHa. MI3MeHeHUs! CBOMCTB 3JIEMEHTOB B MEpHOAaX U Tpylmax, Kak
(bYHKLHS CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKka JJ€MEHTa-MeTalla M JJIEMEHTa-HeMEeTallla 110 MX IOJOKEHHUIO B
[Iepnonnueckoii cucreMe xuMuueckux anemeHToB [. 1. Menneneesa.

JdemMoHcTpauuu
* Paznuunble popMbl TaOIUI] TEPUOANIECKON CUCTEMBI.
*  Mounenuposanue nocrpoenus Ilepuonnueckon cucrems! JI. . Menneneesa.
* Mogenu aTOMOB XMMUYECKUX DIIEMEHTOB.
*  Mopnenu aTOMOB 3J1€MEHTOB 1—3-T0 nepuoi0B
JlabGopaTopHbie ONBITHI.
28. Tlonyuenue aMmpOTEPHOrO TUAPOKCHIA U UCCIIENOBAHUE ETO CBOWCTB.

Xumudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIEe peakuun (11 yacos)

Honnas xumuueckasi cBsi3b. MOHBI, 00pa3oBaHHbIE aTOMaMU METAIOB U HeMmeTaioB. Cxembl
0o0pa3oBaHMsl MOHHOW CBSI3W Ui OMHAPHBIX coeluHEHWHA. VOHHBIE KpPUCTAUIMYECKHE DPEIETKH U
¢du3nveckre CBONCTBA BELIECTB C 3TUM TUIIOM pet€ToK. [loHsaTHE 0 HOpMyYIIBHON eMHHIIE BEIIeCTBa.

KoBanentHass xumuyeckasi CBsS3b. OJEKTPOHHBIE M CTPYKTypHbIe (opmyinbl. KopaneHTHas
HernoJisipHast cBs3b. (Cxembl 00pa30BaHUS KOBAJCHTHOM CBSI3UM Ui OWHApPHBIX COEJUHEHH.
MonekyspHbIE 1 ATOMHBIE KPUCTAJUIMYECKUE PEHIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

DIEeKTpOOTPULATENBHOCTh. P anexkrpoorpunarensHocTi. KoBaneHTHas MoisipHas XMMUYECKast
cBs3b. Jlumonb. CxeMbl 0Opa3oBaHUsI KOBAJICHTHOW TMOJSPHOW CBSI3U JUIsl OMHAPHBIX COCIUHEHUH.
MounekyJIapHBIE U ATOMHBIE KPUCTAJUIMYECKUE PEIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.



Merannudeckass XMMHYECKas CBSI3b M METAUIMYECKAs KpUCTauIM4Yeckas pem€rka. CBoMcTBa
BEILIECTB C 9TUM TUIIOM PEIIETOK. EnvHas npupoaa XMuMHYECKHUX CBS3EH.

Crenennr oxucnenus. CpaBHEHUE CTENEHU OKHUCIEHUS U BajlleHTHOCTH. [IpaBuia pacuéra
CTETIeHEH OKUCIIEHUS 10 (popMysiaM XUMHUYECKUX COCTMHEHUH.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OmnpenesneHue CTENeHed  OKHUCIEHUs Ul
3JIEMEHTOB, OOpa3yHOIIMX BEIIECTBA pa3HbIX KiIaccoB. Peakuuu HMOHHOrO OOMEHa M OKUCIHUTENbHO-
BOCCTAHOBUTENbHbIE peakunu. OKHUCIUTENb W BOCCTAHOBUTENb, OKHCICHHME MW BOCCTAaHOBJICHUE.
CocraBiieHHE ypaBHEHHH OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM METOLOM 3JIEKTPOHHOIO
OanaHca.

JleMoHCTpaL U

* Bugneo ¢pparmenTs u cnaiinel «MloHHAas XMUMHUYECKast CBA3b ».
* Kosuieknus BemecTs ¢ MOHHOM XMMUYECKOHN CBSA3bIO0.
* Mopenu MOHHBIX KPUCTAJUIMYECKUX PEIETOK.
* Bugneodparmentsl u cnaiiibl «KoBajeHTHasXUMUYECKAs CBA3bY.
* Koseknus BeImecTs MOJEKYISIPHOTO U aTOMHOI'O CTPOEHHUS.
*  Mopaenu MOJEKYISAPHBIX U AaTOMHBIX KPUCTANIMYECKUX PEILIETOK.
* BuaeodparMeHTsI U craiiipl «MeTamTnaecKas XMMUIecKas CBSI3b.
*  Komnekuus «MeTayibl ¥ CILIaBbI».
* BsaumojeiicTBUE IUHKA C CEPOid, COJITHON KUCIOTOM, XiopuaoM meau (11).
* T'openue maruus.
* B3saumonencTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlabopaTopHbIe ONBITHI
29. W3roropieHne MOAENH, WLTKOCTPUPYIOIIEH CBOWCTBA METAJIMIECKOM CBA3U

Conep:xanue yueOHOT0 npeamera
Xumus 9 kaace
(68 uacos, 2 yaca B HeeJ10)
IHoBTOpeHue u 0000mIeHHe cBeeHUIT O Kypcy 8 kiacca( 5 yacos)

bunapueie coenunenus. OKcuIpl cosneoOpasyomme U HecojeoOpasyoomue. ['HapoKCHIbL:
OCHOBaHUs, aMpoTepHbIe, KUCIOThL. CpeiHne, KUCIbIe, OCHOBHBIE COJIH.

O6o6mieHne cBefeHU 0 XUMHYecKuX peakuusx. Kimaccuduxauss XUMHUYECKUX peakuuil 1o
pa3IMYHBIM OCHOBAHUSIM: COCTaBy M YMCIY peardpyroliuX U O0O0pa3yoIIUXCs BEIIECTB, TEMJIOBOMY
3¢ (deKTy, HalpaBIeHHUIO, U3MEHEHHUIO CTENEeHEH OKMUCIEHHUS 3JEMEHTOB, O0pa3yoIlUX pearupyroliue
BEIIECTBA, (pa3e, NCIOIb30BAaHUIO KaTaIN3aTopa.

[ToHsATHE O CKOPOCTH XMUMHMUYECKOW peakuuu. DakTopsl, BIUSAIOLUIME HA CKOPOCTh XUMHUYECKUX
peakiMii: [pHpoJa pearupyroliux  BEIIECTB, WX KOHLEHTpalMs, TemIeparypa, IUIomaab
COIIPUKOCHOBEHUS, HANWYKE Katanu3aropa. Karanus.

JdemoHcTpauuu

* (O3HAKOMJICHHE C KOJUVICKOUAMU MCTAJIJIOB 1 HEMCTAJIIIOB.



* O3HaKOMJIEHHE C KOJUIEKIIUSAMHU OKCUIIOB, KUCIIOT U COJICH.
* 3aBHCHMOCTH CKOPOCTH XUMHUECKOW PEAKIIUU OT MPUPOJIbI PEarupyroInuX BEIIeCTB.
* 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEAKLMU OT KOHIEHTPAIMK PEarupYIOLINX BEIIECTB.
* 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEAKLIUHU OT IJIOIIA !
CONPUKOCHOBEHHUSI PEarupyroNnuX BEIIEeCTB («KUTISIIIUN CIO).
* 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEaKLIUU OT TEMIEPATYPhl pearupyronx BEIEeCTB.
JlaGopaTropHbie ONBITHI
BiaumopeiicTBue aMmMuaka U XJIOpoOBOAOPOaA.
Peaknus HelTpanu3anuu.
Ha6moenue termmoBoro 3¢ dexra peakiiuu HeuTpan3aium.
BsaumopeiictBue cepHoii kuciaoTsl ¢ okcugom meau (II).

Paznoxenue MEpOKCHUZa BOAOPpOaa C IOMOIIbIO KaTala3bl KapTO(l)eJIfl

o Uk owwbhE

3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklMU OT MPHUPOJAbl pEarupyolliux BEIIECTB Ha MpUMeEpe
B3aMMOJICIICTBUS PAcTBOPOB THOCYNIb(aTta HaTpus W xjopupa Oapusi, THOCyidbdaTa HATpUs U
COJISHOW KHMCJIOTBI.

7. 3aBUCHMMOCTb CKOPOCTH XUMHYECKON PEAKIIMHU OT NPHPObI METAJIOB IIPH MX B3aMMOJIEHCTBUH C
COJIIHOM KHCIJIOTOM.

8. 3aBUCUMOCTL CKOPOCTH XHMHUYECKOH PEaKLUH OT IPUPOABLI KHCIOT IPH B3aUMOIEHCTBUM HX C
KEJEe30M.

9. 3aBUCUMOCTBL CKOPOCTH XUMHYECKON PEAKLIUU OT TEMIIEPATYPHIL.

10. 3aBHCHMMOCTB CKOPOCTH XMMHMYECKON PEAKIMU OT KOHIIEHTPALIHH.

11. 3aBucHMOCTH CKOPOCTH XMMHYECKOW PEAKIMU OT IUIOMIAMH CONPUKOCHOBEHHS PEarupyromInx
BELIECTB.

12.  3aBHUCHMMOCTB CKOPOCTH XMMUYECKON PEAKIMH OT KAaTaIHu3aTopa.
XHMHYeCKHe peaKliii B pacTBOPax 3/1eKTpoauToB( 10 yacoB)

[Tonsitue 00 APIEKTPOIUTUUYECKON AMCCOLMAIMH. DIIEKTPOIUTHI U HEDJICKTPOIUTHL. MexaHuzm
JUCCOLIMAIMU  DJIEKTPOJIUTOB C pA3JIMYHBIM  XapakTepoM CBA3U. CTeneHb 3IEKTPOIUTUYECKOU
nuccornuanui. CHUIIbHBIE U C1a0ble SIEKTPOIUTHI.

OCHOBHBIE TOJOXKEHUS TEOPUU DIICKTPOIUTUUECKON Arccormanmu. Knaccudukaius HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK AMEKTPONUTHL. VX Kinaccuukamnus v JUCCOIUAITHS.

OO06mue XMMUYECKHE CBOWMCTBA KHCIOT: M3MEHEHHE OKPACKH HHIAMKATOPOB, B3aWMOJICHCTBUE C
MeTaJUTaMH, OKCHJaMH ¥ THAPOKCHUIAMH METaJUIOB M COJSIMU. MOJICKYJISIpHbIE M MOHHBIC (TTOJIHBIC U
COKpalI€HHbIE) YPABHEHHUSI pEaKInii.

XHUMUYECKUN CMBICI COKPAIIEHHBIX YPABHEHHUU. Y CIIOBHS MPOTEKAHUS PEAKIIUNA MEXKITY AIEKTPOIUTAMU
JI0 KOHITa. Psi1 akTHBHOCTH METaJIOB.

OO0mue XMMUYECKHE CBOMCTBA IIEJIOYCH: B3aUMOJICHCTBUE ¢ KUCIIOTaMU, OKCHIaMH HEMETAJIOB,
consiMu. OOIIMEe XMMHYECKHE CBOMCTBA HEPACTBOPHMBIX OCHOBAHWIl: B3aMMOJACHCTBHE C KUCIOTaMH,
paziioKeHue NpU HarpeBaHUU.

OOmue XMMHUYECKHUE CBOWCTBA CPEAHHMX COJICH: B3aUMOJICHCTBUE C KHUCIOTaMH, IIEIOYAMH,
COJIIMH U MeTaJIaMU. B3anMoneicTBHUE KUCIBIX COJIEH CO IIEI0YaMU.

IM'uaponus, kak 0OMEHHOE B3aUMOJICHCTBHE CONeH ¢ BOAOW. [ Maponn3 com CHIIBHOTO OCHOBAHUS
1 cnaboit kucioTel. ['uaponm3 comu ciaboro ocHOBaHUS U CUiIbHOM KucioThl. [lkama pH.



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

JUCCOIIMAIIUU U OKUCIIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKIIUH.
JdemoHcTpanmu.

* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJIHOCTb.

*  3aBHCHMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTHI OT KOHLIEHTPAL1H.

e JIBM>KEHME OKPALIEHHBIX HOHOB B AJIEKTPUYECKOM IOJIE.

* OmnpeneneHue xapakTepa cpeibl B paCTBOPAX COJIEH.
JlaGopaTopHbIe ONBITHI.
13. Muccounanus cnadbiX 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTBL
14. Vizmenenue oKpacku HHAMKATOPOB B KMUCIOTHOM CPEJIE.
15.  Peaknus HeliTpanu3anuy pacTBOpa METOYM Pa3IHYHBIMU KHCIOTAMH.
16. Tlomyuenue ruapoxcuna meau (11).1 ero B3aumoeicTBHE C Pa3IMYHBIME KHCIOTAMHU.
17. BzaumopeiictBre CHIbHBIX KHCIOT ¢ okcuaom meau (11).
18-20. B3anmoeiicTBHE KUCIIOT C METaJLIaMHU.
21. KauecTBeHnHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyHsI KPEMHHEBOM KMCIOTBL
23. KauecTBeHHas peakiys Ha XJIOPUJ - MK CYIb(aT-uOHbI
24. VI3sMeHeHUe OKPACKH MHIMKATOPOB B IEJIOYHOM CpEIE.
25. B3aumoeiicTBre menovei ¢ YTJIEKUCIIBIM Ta30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.
27. Tonyuenue rugpoxcua meau (1) u ero pasnoxenue.
28. B3zaumoelicTBre KapOOHATOB ¢ KHCIOTAMH.
29. Tlonyuenue ruapokcua xenesa(lll).
30. BzaumopeiicTBue xenesa ¢ pactBopom cyibghara meau (1)
IIpakTnyeckune padoTsl
1. CsolicTBa KHCIOT, OCHOBAHHI, OKCHJIOB U COJIEN B CBETE TEOPHMHU DIIEKTPOIMTHIECKOM
JUCCOIIMAIMU U OKUCIUTENbHO -BOCCTAHOBUTENBHBIX PEAKIIUN

HemeTtanabl u ux coequnennsi(25 yacon)

CtpoeHue aTroMOB HEMETAJUIOB W WX TmojoxeHue B I[lepumommueckoir cucrteme. Psn
aNeKTpooTpHuIareabHoCcT. Kprcranmudyeckue peméTku HEeMeTaliIoB — MPOCTHIX BEIECTB. AJUIOTPOIHS
n e¢ mpuumHbl. Du3mdeckue CBOWCTBA HeMmeTaioB. OOIIME XUMHUYECKHE CBOMCTBA HEMETAILUIOB:
OKHCJIUTEIbHBIE U1 BOCCTAHOBUTEIIBHBIE.

I"aymoreHsl, cTpoeHHe MX aTOMOB U MOJEKyJ. PU3NUECKHEe U XUMHUUYECKUE CBOMCTBA TaJIOT€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMICTB TaJOT€HOB B 3aBHCHUMOCTH OT MX IoJokeHus B llepmonnueckoit
cucreMme. Haxox1eHne rajJoreHoB B IPUPOJE U UX MOITYYeHHE. 3HAUEHUE U IPUMEHEHHE TaJIOT€HOB.

l'amoreHoBOOpOABI M COOTBETCTBYIOIIME UM KHUCJIOTBL:  IUIABUKOBas,  COJIAHAd,
OpoMoBOAOpOHAs, HOA0BOJOponaHasA. ['amorenuapl. KadecTBeHHblE peakIMM Ha TaJOreHHUA-MOHBI.
[IpumeHneHne coeTMHEHU rajJoreHoB U UX OMOJOorHYecKast poJib.

O6mas xapaktepuctuka sneMeHToB VIA-rpynmnsl. Cepa B mnpupoige U €€ MOJIydeHHE.
AnnorpornHbie MOAUGUKAIIIN CEPBl M MX CBOMCTBA. XMMHYECKHE CBOMCTBA CEPhI U €€ MPUMEHEHHE.

CepoBoJIOpOJI: CTPOEHHE MOJEKYJbl, (U3MUYECKHE M XHUMHYECKHE CBOMCTBA, IMOIy4YE€HHE U
3HavyeHue. CepoBogopoanas kucnota. Cynbpuabl 1 ux 3HaueHue. JIroMHHOPOPHIL.

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



Oxkcuna cepsl (VI), cepnas kucnora, cyiabdarel. Kpucramioruaparel. KadectBeHHas peakuusi Ha
Cynb(aT-HoH.

CepHast kMcinoTa - CHJIBHBIM asieKTpoauT. CBolicTBa pa30aBICHHONM CEPHOM KHUCIOTHI, Kak
TUIMYHOW KHCJIOTBI: B3aMMOJICHCTBHE C MeETallaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIAMH,
OCHOBAHHUSMH M aM(OTEPHBIMH THIIPOKCHIaMH, colisiMU. KauecTBeHHas peakuus Ha Cyab(paT-uoH.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTpPOEHHE aroMa W MOJIEKYJIbL.
duznyeckue U XMMHUYECKHUE CBOICTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €0 OMOJIOTHYECKast poJib.

AMMHUak, CTpOCHHE MOJIEKYJbl U (pU3nYecKre CBOMCTBAa. AMMUa4Has BOJA, HAIIATBIPHBINA CIIUPT,
ruapar ammuaka. JIOHOPHO  -aKIeNTOpHBI  MeXaHu3M  00pa3oBaHUS  KaTHOHA  aMMOHWUS.
BoccranoBurenbHble cBolicTBa ammuaka. Conu aMMOHUS U UX npuMeHeHne. KauecTBeHHas peakuus Ha
KAaTHOH aMMOHHUSI.

Oxcuapl a3oTa: HECOJIE00pas3yrolue U KUCIOTHbIE. A30THUCTast KUCIOTa M HUTPUTHL. A30THas
KHCJIOTA, €€ IoJydyeHne u cBorcTea. Hurparsl.

®octop, crpoenue atoma u amwiorponus. Dochunel. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnora. Docharel. Pochopubie ynodpenus. HCEKTULINIBL.

OO6mias xapakTepucTuka 31eMeHTOB [V A-rpymnmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTBIX
BEIIECTB M COCIMHEHUI B 3aBUCHMOCTH OT MOJIOXKEHUS 2NieMeHTOB B [lepuonudeckoii cucteme. Yriepo.
AmnorponHeie  Momudukammu: anmas, rpadur. AMOpdHBIA yriuepogq ©W ero copra:  caxa,
aKTUBUPOBAHHBIA  yronb. AjcopOumsa. XuMUYeCKHe CBOWCTBa yriepoga. Kokcoxmmudeckoe
IIPOU3BOJICTBO U ero npoaykuus. Kapouel.

Oxcun yriepoaa(ll): crpoenne mosekysbl, moiaydeHue u ero cpoiictBa. Oxcun yriepoaa(l1V):
CTPOCHHE MOJIEKYJBI, NOJIYYEHHE M €ro CBOMCTBA. YroijbHas Kuciora. ColM yroJbHOM KHCIIOTBI:
KapOOHATHI U THIPOKapOOHAThI. TeXHUYecKas ¥ MUIIEBasi COJa.

Heoprannueckne ¥ OpraHM4eckue BELIECTBA. YTIVIEBOAOPOAbl. XHMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEILECTB, KaK MOPAIOK COEJUHEHNS aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

MeraH, 3TaH, Kak MpeaeNibHbIE YIIEBOJOPOABbL. OTHIEH M alleTWIEH, KaK HenpeaeibHbIe
(HeHachIILIeHHBIE) YIIIeBOAOpOIbl. 'opeHue yrieBogopo1oB. KauecTBeHHbIE peakliiyi Ha HENpeaeabHbIe
COETUHEHUSI.

OTUJIOBBIN CIIUPT, €r0 MOJy4YeHue, MPUMEHEeHHEe U (U3HOoJIoTUYecKoe aAeicTBue. TpExaToOMHBIN
cnupt raunepuH. KauecTBeHHas peakiuss HA MHOTOAaTOMHBIE CHUPTHI. YKCyCHas - MpeICTaBUTENb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupone. Cununuas! u cunad. OKcun
kpemHuA(1Y). Kpemaueas kucnora u e€ coiu.

IIponsBonacTBO crekia u neMeHTa. [Ipoaykuns cuiankaTHON MPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTrnyeckoe BOJIOKHO.

Hemerannsl B mpupoae. dpakunoHHas meperoHka *HAKOTO BO3AyXa KaK CHocod MoJyuyeHus
KHCIIOpo/ia, a30Ta, aprona. [Tonyuenue gpocdopa, kpeMHus, Xjaopa, ioga. DIEeKTPOIU3 pacTBOPOB.

IlosnydyeHne cepHOIl KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIIOTHUECKAsI CXEMa, METOJ| KUITALIETO CII0s,
MIPUHIIMITBI TETIIO00MEHA, TPOTUBOTOKA U IUPKYIAIuU. OneyM. [Ipon3BoACTBO aMMuaKa: ChIphE,
XUMH3M, TEXHOJIOTHYECKas CXxema.

JdemMoHcTpanuu

e Koiekius HeMETauIoB.
e Mojenu KpUCTAJUIMYECKUX PEHIETOK HEMETAIIJIOB: aTOMHbBIE U MOJIEKYJISIpHBIE.
e (O30HATOp M MPHUHLUIIBI €70 PaOOTHI.



I'openue HeMETauIoB - MPOCTHIX BEIECTB: cepbl, (pocdopa, APEBECHOTO YTIIIs.
OO0pa31pl TaJIOreHOB - IPOCTHIX BEIIECTB.

B3anMozeiicTBre rajloreHoB ¢ METAJIJIaMHU.

BriTecHenue xsopa 6poMoM UM 0/a U3 pacTBOPOB UX CoJiei

Kosnekuus npupoHbIX COEAMHEHUN XJIOPA.

B3anmoneicTBre cepbl ¢ METaJIAMH.

I'openue cepsl B kUcCnopojie

Komnekuwust cynbpumHbIxX py.

KauecTBeHHas peakuus Ha CyabQUI-HOH

Ob6eciBeunBaHUE OKPALICHHBIX TKaHEH U [[BETOB CEPHUCTHIM T'a30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
OO0yrinmBaHue OpPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIOTOM.
Juarpamma «CoctaB BO3ayxay.

BuneodparmenTs! u cnaiiasl «IItnubu 6a3apbiy.

[Tonmy4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pasnoxxenne Gmxpomara aMMOHUS.

B3anMopeiicTBre KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTBI C MEIBIO.

['openue uyepHoro nmopoxa

Pa3no)xeHre HUTpaTa Kaiausi U TOpEeHUE JPEBECHOIO YyrojibKa B HEM

OO6pa3siel MpUpOAHBIX coenuHenui hocdopa.

I'openue ocdopa Ha Bo31yXe U B KUCIOPOJIE.

[Tonyuenue 6enoro dhocdopa u UCIBITAHUE €TO CBOMCTB

Komnexkuust «O6pa3iibl NpupoJHBIX COEAMHEHUN YTIiIepoia»

IToptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAHHBIM YITIEM PACTBOPEHHBIX BELLECTB
WJIU Ta30B.

YeTpoicTBO IPOTUBOTa3a.

Mopenn MONEKyJI METaHa, 3TaHa, STWJICHA U alleTUJICHA.

BsaumopeiicTBue 3tuieHa ¢ OpoMHON BOIOM M pacCTBOPOM I€pMaHraHaTa Kajusl.
OO01re XMMUYECKHEe CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOU KUCTIOTHI.
KauectBennas peaxiivs Ha MHOTOaTOMHBIE CITUPTHI.

Komnekuust «O6pa3ibl NpUpOIHBIX COEAMHEHUNH KPEMHUSI.

Konnekuus crekna, KepaMUKH, [IEMEHTA U U3JEINN U3 HUX.

Komnnexkuust npoayKIMy CUIMKATHOW MPOMBIIITIEHHOCTH.

Buneodparmentst u cnaiiasr «[Ipon3BOACTBO CTEKIA U IIEMEHTA.
Konnexkuust «IIpupogHbie coequHEHNs HEMETAILIIOBY.

Buneodparments! u cnaiiapl «DpakmoHHAs IEPETOHKA KUKOTO BO3AYXa»
Buneodparmentsr u cnaiiasr «llomyderue Bogopoia, KHCIOPOa U TaJIOTEHOB
JIEKTPOIUTUYECKUM CIIOCOOOM).

Monenu anmnapaToB Ui IPOU3BOJICTBA CEPHOI KUCIIOTHI.

Mogenp KUIAIEero ciosl.

Mopeinb KOJIOHHBI CUHTE3a aMMHUaKa.

Buneodparmentst u cnaiiasl «[Ipon3BoACTBO CEpHON KUCITOTHIY.
BuneodparmenTsr u cnaiasr «[Ipou3BoacTBO aMMuaka.



e Komnexnus «CpIpb€ 11 OIYYEHUS CEPHON KUCIOTHD.

JlaGopaTropHbie ONBITHI

31. Pacnio3naBanue rajJoreHu-MOHOB.

32. KauecTBeHHBIE PEAKIMHU HA CYIIb(PAT-HOHBI.

33. KauecTBenHas peakius Ha KATHOH aMMOHHSL.

34. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.
35. KauectBennsle peakiuu Ha Gocdar-uoH.

36. IMonyuenue U CBOWCTBA YrOAbHOM KMCIOTBI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yriaeKueoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUSL.
IIpakTnyeckue padoThl

2. V3y4yenne CBONCTB COJSIHOM KHCIIOTHL

3. i3yuenue CBOWCTB CEPHOM KUCIIOTHL

4., TlonyyeHne aMMHUaKa ¥ U3y4E€HHE €r0 CBOKWCTB.

5. IMonyuenue yriaekueioro raza ¥ Mu3y4eHue ero CBOUCTB.
MeTtajiibl 1 ux coeqnHeHus (174acoB)

ITonoxenue meramioB B llepuoanueckoin cucreme xumuueckux sneMeHToB J[. . Menneneesa,
CTPOEHME HX aTOMOB M KpUCTAJIOB. MeTamnueckas CBA3b M METAJUIMYECKAs KPUCTAJIIMYECKas
pemérka. du3nyeckre CBONCTBA METAJJIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAOIIask CIOCOOHOCTb,
m1acTUYHOCTh. CriiaBbl YEPHBIE U [IBETHBIE.

Mertanabl Kak BOCCTAaHOBHUTENU. DJIEKTPOXUMHUECKUN psJl HanpsbkeHui. B3anmopeiicTBue meTanios ¢
HeMeTallJlaMH, OKCUJaMH, KUCIIOTAMU, COJIIMU. AJIFOMUHOTEPMHUSI.

CTtpoeHre aTOMOB U MPOCTHIX BELIECTB LIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX
CBOMCTB IIEJIOYHBIX METAUIOB OT 3apsAloB saep MX aToMoB. OKCHUABI M TUIPOKCHIBI IIEIOYHBIX
METAJIJIOB, UX IIOJIy4eHHE, CBOMICTBA, NPUMEHEHHE. BakHeWlne CcOolM IIEJOYHBIX METaJIOB, HX
3HAYEHUE B )KUBOW U HEXKUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.

CrpoeHne aTOMOB U TNPOCTHIX BELIECTB IIETOYHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTh (PU3UYECKUX U
XUMHUYECKHX CBOWCTB IIEJIIOYHO3EMENBHBIX METAIOB OT 3apAloB saep HuX aroMoB. OKCHIBI U
TUAPOKCH/IBI IIEIOYHO3EMENBHBIX METAUIOB, X IOJYyYE€HHE, CBOMCTBA M INpPUMEHEHHE. BaxHeilmme
COJM HIENOYHO - 3€MEJbHBIX METAJIOB, UX 3HAYEHHE B MPHUPOJAE M KU3HM ueroBeka. KapOoHaTsl u
TUIPOKApOOHATHI KAJIbIIUS.

JKéctkocTh BonbI: BpeMeHHas M MocTosiHHas. CrocoObl yCTpaHEeHUs BpeMEeHHOM k&cTkocTu. CrocoOsl
ycTpaHeHHMs] MOCTOSIHHOM kEcTkocTu. Monuthl. CoenMHEHHs allOMUHHUS B IpPHUPOAE. XUMHUYECKHE
cBoiicTBa anmoMUHUS. OCOOCHHOCTH OKCHJA M THUAPOKCHJA ATIOMHUHHUS KaK aM(OTEPHBIX COCTUHEHUH.
Baxneitmme conmu amoMuHus (XJI0pu, cyabdar).

Ocobennoctu cTpoeHmsi aroma sxkenes3a. JKeme3o B mpupone. Baxueimmue pyasl xene3a. Okcuabl u
ruapokcuabl xene3a(ll) u xenesa(lll). Comu xeneza(ll) u xenesa(lll). OGHapykeHre HOHOB KaTHOHOB
JKeJie3a B pacTBOpE. 3HAaUEHUE COSTMHEHUN Keme3a.

Koppo3us xumuueckas 1 3J1eKTpoXuMudeckas. 3aliuTa METAJUIOB OT KOppo3uK. MeTasuisl B ipupoje: B
CcBOOOJHOM BHJIE U B BUJIE coenuHeHHi. [lonsTre o Metamuryprun. YépHas v LBeTHasI METaJUTYpTHsl.
[Tupomeramnyprus, THAPOMETAILTYPTHs, dMeKTpoMeTayutyprusi. JlomeHHsIi nporecc. Ilepepaborka



YyryHa B CTaJlb. DJIEKTPOJIU3 PACILIaBOB.
JdeMoHcTpanuu
* BsaumopeiicTBue HaTpHsl, JIUTUS U KAJIBLIMS C BOJIOM.
* T'opeHue HaTpUs, MarHus U Keje3a B KUCIOPOJIE.
* Bcnbllmika TepMUTHON CMECH.
* BsaumopeiicTBuE CMECH TOPOUIKOB CEPBI U HKENe3a, [IUHKA U CEPBHI.
* BsaumopeiicTBuE alIOMUHHUS C KUCIOTAMHU, IIEI0YaMHU U BOJIOM.
* BsaumogeiicTBue xele3a 1 MEIH C XJIOPOM.
* B3saumoneicTBre MEAU C KOHLIEHTPUPOBAHHOW CEPHOU KUCIOTON U @30THOM KUCIOTOU
(pa36aBiIeHHOM U KOHIICHTPUPOBAHHOM ).
* Okpacka IUIAMEHU COEIUHEHUSMHU IIEJTOYHbIX METAIIIOB.
* Okpacka IIaMeHH COSTUHEHUSIMH IETOYHO3EMENIbHBIX METAILIIOB .
* TameHue U3BeCTH BOJOM.
* Ilomydenue xECTKOM BOJbI B3aUMOJEHCTBUEM YIJIEKUCIIOTO Ia3a C U3BECTKOBOW BOJOM.
* VYcrpaneHue BpeMEHHOM KECTKOCTU KUIISTYCHUEM U TOOABKOM COJIBI.
* VcrpaHEHHE MOCTOSTHHOM KECTKOCTH TOOABKOW COJIBI.
*  HVoHUTHI ¥ IPUHLIKII UX ACUCTBUS (BUICOPPATMEHT).
*  Komiekuus npupoIHbIX COEIMHEHUN AITFOMUHUSL.
*  BugaeodparmeHTsl u cinaibl «OKCH ATFOMHHHAS U €70 MOTU(DUKAITHI.
* Tlonydyenne aM(pOTEPHOTO TUAPOKCHIA ATTFOMHHHUS U UCCIICIOBAHUE €r0 CBOMCTB.
*  Komnekuus «XUMUYECKHE UCTOYHUKH TOKA.

* Pe3ynbpTaThl AMUTENBHOIO SKCIEPUMEHTA 10 U3YUYEHUIO KOPPO3UHU CTAIbHBIX U3JENUN B
3aBUCUMOCTH OT YCJIOBHI MPOLIECCOB.
* Boccranosnenue mean u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTs! u cnaiiapl «I[pou3BoACTBO UyryHa U CTAIN.
* BuneodparmenTsl u cnaiasl «M3aenus u3 4yryHa u ctajamy.
* Bupneodpparments! u crnaiiabl «IIpor3BOJICTBO aIFOMUHUS.
JlaGopaTopHble ONBITHI
39.BsanmozeiicTeue xenesa ¢ pactBopom cyiabdara meau(ll).
40.TTony4enne n3BECTKOBOM BOIBI M OIBITHI C HEHA.
41.Tlony4enue ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE peaKIMU HA KATHOHBI JKeJe3a
IIpakTH4eckne padoThl
6. TlonydeHue KECTKOM BOJIBI U CIIOCOOBI €€ yCTPaHEHHS.

/. Peuenue dKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTauibh».
XuMHs U OKpYyKawas cpega(2 yaca)

Ctpoenue 3emiu: SiAPO, MAaHTHUS, 3eMHAs KOpa, X XUMHUYECKUi cocTaB. JIutocdepa u e€
XxuMudeckuit coctaB. Munepaisl. Pynbl. Ocagounsie noposl. [lone3nbie uckomnaemple. XUuMUYECKUMA
cocraB rupochepsl. XUMUYECKHI cOCTaB aTMOC(EPHI.

HcTouHrKN XMMHUYECKOTO 3arpsi3sHEHUS OKpYXKarolen cpebl. [ 1o0ambHbIe 2KOJIOTHIECKHEe TTPOOIEMBI
YEJIOBEUECTBA: MTAPHUKOBBIN 3(PPEKT, KUCIOTHBIE T0KIH, 030HOBBIE BIPBI. MeXIyHApOIHOE



COTPYJHUYECTBO B 00JIACTH OXPaHbl OKPYKaIOILIEH Cpeibl OT XUMUUECKOI0 3arpsi3HeHus. «3enéHas

XUMMU).

JeMoHCcTpaL UK

Buneodparmentst u cnaiasl «CtpoeHue 3eMid U €€ XUMUYECKUN COCTaBY.

Komnexmus MHHEPAJIOB U I'OPHBIX ITOPOM.

Komnekuus «Pyapl MeTamioBy.

BI/II[eO(l)paFMeHTBI n CHafIHBI «["1106aIbHEIE SKOJIOTHYECKUE HpO6HCMBI YCJIIOBEYECCTBA».

JlabopaTopHbIe ONbITHI

43. Uszyuenue rpaHura.

CTpOGHI/Ie aToMa B COOTBCTCTBHUM C IIOJJOKCHHMECM XHMMHYCCKOIO 3JJICMCHTa B HepHOHH‘IeCKOﬁ
CHUCTEMC. CTpOCHI/Ie BCIICCTBA: XUMHUYCCKAA CBA3b U KPUCTAJUIMYCCKUC peI_I_IéTKI/I. 3aBHCUMOCTh CBOICTB
O6p330BaHHbIX QJICMCHTaMU IIPOCTBIX BCHICCTB (MCTaJ'IJ'IOB, HEMCTAJIJIIOB, 6J'Ial"0p0,I[HHX I‘aSOB) oT
ITIOJIOKCHUA 3JICMCHTOB B HepI/IO,I[I/I‘{CCKOﬁ cucteme. Tunojorus HCOPraHNYCCKUX BCIICCTB, JCICHUC UX

O0001menne 3HaAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyaapcTBeHHOMY Kk3aMeHY (7 4acoB)

Ha KJIaCChbl U I'PYIIIIbI. HpeILCTaBHTeJII/I.

[Ipu3Haku M ycCIIOBHsS NPOTEKAHWS XMMHMYECKUX peakiui. TUIOJOrHs XHMHMYECKMX peakUuil 1o

Pa3JINIHBIM OCHOBAHUSM. PCaKIII/II/I HOHHOTO 0OMeHa. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pCaKkuunu.

XHUMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB. XapaKTEpHbIE XWMUYECKHE CBOMCTBA COJIE0OpA3YIOLIUX

OKCHJIOB, TUJIPOKCHUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX TUAPOKCUIOB), COJICH.

Y4yeOHo-TeMaTHYECKHI JIAH

Ne HaumenoBanue pa3zenoB (Tem) KonmuecTBo B Tom uucne Ha npoBeneHne
4acoB 110 IIpakTHueckux KonTtponbHbIxX
porpaMme paboT pabot
8 knacc
1 | HayanpHple NOHATHA M 3aKOHBI 21 2 1
XUMHH
2 | Baxneiimme npeacTaBUTEIH 18 2 1
HEOPraHUYECKHUX BEIECTB.
KonnuecTBeHHBIE OTHOIIEHNUS B
XUMHUHU
3 | OcHOBHEIE KJIaCCBI 10 1 1
HEOPraHMYECKUX COCAMHEHUN
4 | [lepuonnueckuit 3aKOH u 8
Ilepnonnueckas cucrema
XuMHYeCKuXx aneMeHtoB . H.
MemnjieneeBa u CTpOSHUE aToMa
5 | Xumuueckas cBs3b. OKUCIUTEIHHO 11 0 1
-BOCCTAHOBHTEIILHBIC PEAKIIUH
Peseps 2
Hroro 70 5 4

9 knacc




1 [ToBTOpEeHME M 0000IIIEHNE 5
CBEJICHUH 110 Kypcy 8 Kiacca.
XHUMHUYECKUE PEeaKIun
2 | XuMu4ecKre peakiiuy B pacTBOpax 10 1 1
3 | HemeTamisl ¥ UX COEIUHEHUS 25 4 1
4 | Mertawibl U UX COEAUHEHNS 17 2 1
5 | Xumus u okpyxkaromas cpeaa 2
6 | O0oOIIEHNE 3HAHUA 10 XUMUH 3a 7 1
KypC OCHOBHOM ILIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMeHy
(0I'9)
Pezeps 2
Hroro 68 7 4
7. KasieHmapHo-TeMaTH4ecKoe INIAHMPOBaHUE Y4e0OHOr0 IpeaMeTa
Xumusa 8 kiace
Ne Tema ypoka Komm | [dara | Jomamn Hcnoab3oBanue
n/ YecTB | MPoBeN ee 000opy10BaHHs LEHTPA
n 0 €HHS | 3aJaHue «Touxa pocra»
JacoB
1 2 3 4 5
HavajbHble NOHATHS U 3aKOHBI Xumuu (21 4)
1 | [Ipeamet xumun. Poib XUMUU B KU3HA 1
yeJaoBeKa
2 | MeToasl u3y4eHUs XUMHUH 1 JlaTuuk TeMmepatypbl
(TepmornapHsIii),
CIHPTOBKA
3 | BxonHas nuarnoctuueckasi pabora 1
4 | ArperaTHbIE COCTOSIHHS BEIIESCTB
5 | IL. p Ne 1 «3HakoMcTBO € J1abOpaTOPHBIM
obopynoBanuem. [Ipasuna Th npu
paboTe B KAOMHETE XMUMHUH
6 | dusnueckue IBICHUS B XUMUU 1 JlaTuuk TeMrepaTypbl
MIaTUHOBEIN
7 [[Lp.Ne 2 «Ananu3 noYBbI» 1
8 |ATOMHO- MOJICKYIIIPHOE 1
yueHre. XUMHUECKHUE DIIEMEHTHI
9 |3HaKM XUMHYECKHUX 1
3JICMEHTOB.
10 |[Tepmomnueckas TabIUIIAa XUMHUYSCKUX 1
snementoB /. .
Menpaeneena.
11 | Xumuueckue GopMyItbl 1
12 | Xumuueckue GopMyIibl 1




13

BanedTHOCTE

14

BanentHocTh

15

Xumudaeckue pCaKInu.

16

3aKOH COXpaHEHMS MaCChl BEIIIECTB.
XHWMHUYCCKUE YPABHCHHS

e

Becsl anexTpoHHbIe

17

XHUMHUYECKUE YPABHEHUS

18

TuIbl XUMUYECKUX PEAKIIMH

19

TuIbl XUMHUYECKUX PEAKIIMH

20

[ToBTOpEHKE M 00OOIIECHUE TEMBI
«HavaspbHbIC TOHATHS M 3aKOHBI XUMHU)»

L

21

K.p.Ne 1 «HaganbHbIe TOHATHS ¥ 3aKOHBI
XAMUAK

BaskHeiinue NPpEeACTABUTEC/IN HEOPraHUIECCKUX BECIIECTB. KoaundyecTBeHH

bl¢ OTHOILICHUS B XUMHUH

(18 u)
22 |Boznyx u ero cocras 1 [Ipubop mst onpeneneHus
COCTaBa BO3JlyXa
23 |Kucnopon 1
24 I1. p.Ne3 «Ilonyuenue, cobupanue u 1
pacro3HaBaHUE KUCIOPOAA»
25 |Oxkcuast 1
26 |Bomopon 1
27 | ILp. Ned «Ilonyuenue, cobupanue u 11
pacro3HaBaHKE BOJOPOJIa»

28 | Kucnotsr 1 udpoBoii MUKPOCKOIT
29 | Commn 1
30 |KonmnuecTBO BemecTBa 1
31 |PemeHue pacyeTHBIX 3a/1a4 1
32 |MoumnsipHbIil 00bEM 1

ra3o00pa3HbIX BEIIECTB
33 |PacuéThl Mo XUMHUYECKUM 1

YpaBHEHUSIM
34 |PacuéThl MO0 XUMHUYECKUM 1

YpaBHEHUSIM
35 Boma. OcHoBaHUs 1
36 |PactBophl. MaccoBas 1ons 1

pPacTBOPEHHOTO BEIIECTBA
37 | ILp. Ne 5 «IIpuroToBieHne pacTBOPOB 1

COJIEM C MX 3aJJaHHOW MacCOBOM JOJIEI»
38 |O0001IeHne U cucTeMaTU3ans 3HAHUHI 1

o Teme: «BakHelne npeacTaBuTenn

HEOPTaHMYECKUX BEIIECTB.

KonnuecTBeHHBIC OTHOIICHUS B XUMHI)
39 [K.p.Ne2 o reme: «Baxneimme 1

MPEJICTAaBUTENIN HEOPTAHUYECKUX

BemiecTB. KomuecTBeHHBIC OTHOIICHHS B

XUMHM»

OcCHOBHBIE KJIacChl HeOprannyeckux coequHenui (10 1)

40 | Oxcuppl: kaaccuUKaIms U CBONCTBA 1 Jatunk pH
41 |OcHoBaHus: Knaccu(uKalys 1 CBOMCTBa 1 Haruuk pH, nosatop

00BEMa KUIKOCTH,




OropeTKa, JaTIuK
TEMIIEPATYPBI INIATUHO-
BBIN, JATYUK JABJICHHUS,
MarHmuTHas MceliaJkKa

42

Kucnotel. Kimaccudukanus kuciaor

43

CBoiicTBa KUCIIOT

4

Knaccudukanus comneit

45

CBoiicTBa cojiel

46

I'eneTnueckas cBI3b MCXKAY KilaCCaMU
HCOPTaHNYCCKUX BCIICCTB

N

47

I1.p. Ne 6 «Perienue
AKCIIEPUMEHTAIBHBIX 321349

48

O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUI
o TeMe. «OCHOBHBIC KIaCChI
HEOPraHWYECKUX COCIMHEHUI

49

K.p. Ne3 1o teme: «OCHOBHBIE KIacChI
HEOPraHWYECKUX COCAUHEHUI

Iepuoauyeckuii 3akon u Ilepunoanyeckas cucrema
cTpoeHue aroma (8 v)

XUMHNYECKHUX 3JI€EMEH

ToB /. 1. MeHaesieeBa n

50

EcTrecTBenHnnle cemelicTBa
XUMHUYECKHUX DJIIEMEHTOB.
AMQOTEpHOCTH

1

51

Otkpseitue J1. 1. MenneneeBpiM
[Tepuoauyueckoro 3akoHa

52

OcHoOBHBIE CBCACHUA O CTPOCHHUU
adTOMOB.

53

CTpoeHue MEKTPOHHBIX YPOBHEH aTOMOB
XUMHYEeCKHX 27eMeHTOB Ne«lNel-20 B
tabnuie J[. . Menneneena.

54

[Teproanueckuii 3aK0H
J. . MenneneeBa u cTpoeHre aToMa

55

XapakTepucTuKa XUMHYECKOTO
DJIEMEHTA Ha OCHOBAHMH €T0 NOJIOKEHUS
B [lepnonnueckoii cucreme

56

XapakTepHUCTUKAa XMMUYECKOT0 3JIEMEHTA
Ha OCHOBAHHMH €I'0 ITOJIOKCHUS B
Ilepuonnueckon cucreme

57

3nauenue [leprnoandeckoro 3akoHa u
[lepuonnueckoil CUCTEMbI XUMUYECKUX
anemenToB /I. 1. Menaeneera

Xumuueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (11 1)

58

Honnas xuMudeckast cBsI3b

1

JaTuuk TemrepaTypbl
IIJIATUHOBBIN, JATYUK TEM-
repaTypbl TEPMOIIAPHBII

59

KoBanenTHas xumpudeckas CBsI3b

60

KoBanenThas MoJIsIpHasd XUMUUICCKast
CBA3b

61

MeTammmueckass XMMHUUYECKas CBI3b

62

CreneHb OKUCIICHUSA

63

OKUCIUTEIHHO- BOCCTAHOBUTEILHBIE
peakiu




64

OKHUCIUTENHLHO-BOCCTAHOBUTEIBHBIE
peaKIuu

65 |O0o0IeHre U cucTeMaTu3aus 3HaHu|
o TeMaMm: «II3 u TICXD» u «CrpoeHue
Bemectsa. OBPy»
66 | KontponpHas padota mo temam: «I13 u
I[ICX9» u «Ctpoenue Bemecrra. OBP»
67 | Pemenue pacyeTHBIX 337124
68 | IlpomexxyTouHas aTTecTanus
Pezepe — 2 uaca - «Pewenue pacuemuvix 3a0au»
Xumus 9 kinace
Ne Tema ypoka Ko | dara | Jomamn Hcnoab3oBanue
n/ 4eCTB | MPOBeN ee 000opy/0oBaHMsI LIEHTPA
n 0 e€HHsl | 3aJaHue «Touka pocra»
4acoB
1 2 3 4 5
1 | Knaccudukanusi HeOpraHu4IeCKux 1
BEIIECTB M UX HOMEHKJIATypa
2 | Kmaccudukarus XuMHUYECKUX peaKIuit 1
10 Pa3JIUIHBIM OCHOBAHUSIM
3 | BxogHas auarHoctuyeckas pabora 1
4 | IToHsATHE O CKOPOCTH XUMHUUYECKON 1 [TpubGop st ui-
peaxIuu. JFOCTPAIUN 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOM
pEeaKIMu OT YCIOBHM
5 | Karamus 1
XumMnueckue peakuuu B pacrpopax (10 u)
6 DNEeKTPOIUTHYECKAS 1 JlaTuuk TeMmepatypbl
JTIACCOLAAIAS TJIATUHOBBIN
7 OCHOBHBIE TIOJIOKEHUS] TEOPUU 1
ANEKTPOIUTHICCKON TUCCOITUAITIT
(ToH)
8 [Xumuueckue CBOWCTBAa KHCIOT B CBETE 1 JlaT4mk 351eKTpo-

IO [IPOBOJHOCTH, J03aTOP
00BEMa KUJIKOCTH, Or0-
peTka

9 [Xumuueckue CBOWCTBAa KHUCIOT B CBETE 1
IO/

10 Xumuueckue CBOWCTBA OCHOBAaHUU B 1
CBETE TEOpUHU AIEKTPOJIUTUYECKON
ICCOITUAITUT

11 Xumuueckwe CBOWCTBAa COJie B CBETE 1
TEOpUU ANEKTPOIUTUIECKON
ITFCCOITUAITIT

12 | IlonsaTue o ruaponmnse coyuei 1

13 | ILp. Ne 1. Pemenne skciepuMEeHTATbHBIX 1

3a/1a4 1Mo TeMe «IIEKTPOTUTHYECKAS
JICCOLTUAITUS
14 | OO6oOmeHne U cucTeMaTu3anus 3SHaHUN 1




o TeMe «XUMHUYECKHEe PEaKIINH B
pacTBopax MEKTPOIUTOB

15 | K.p.Ne I mo teme «XumMuueckue 1
pEaKIy B PACTBOPAX IIIEKTPOIUTOBY
HemeTanbl 4 ux coeqnHenus (25 4)
16 (OOmias xapakTepuCTUKa 1
HEMETAJIJIOB
17 | O0mmasn 1 Anmapar JJis IpoBeACHUs
xapakTepucTuka anemMeHToB VIIA XUMUYECKHUX MTPOIIECCOB
IPYIIIBI — T'AJIOT€HOB (AIIXP)
18 | CoenuHeHus rajIoreHoOB 1 JlaT4umk XJI0pHa- HOHOB
19 | ILp.Ne 2. «M3y4yeHue CBONCTB COJISTHOM 1
KHCIIOTBD
20 | Obmas xapakTepucTUKa 31eMeHTOB VI 1 Anmapar 11 mpoBeeHUS
A - xanbkoreHos. Cepa XUMUYECKHUX PEaKLUN
(AITXP), mpubop ans
MOJTyYCHUS Ta30B WU
anmnapar Kunna
21 |CepoBomopon u cynbpuasi 1
22 [KuciopoiHbie COSTUHEHUS CePhI 1
23 | [Lp. Ne 3. «/3yueHne CBOWCTB CEpHOM 1
KHCIIOTBD)
24 | O6mas 1 Tepmopesucrop-
XapaKTePUCTHKA XUMUYECKUX IJIEMEHTOB HBII JaTUYUK TEM-
VA rpynmnsl. A3ot nepaTypsl, JaTYUK
pH, natuuk siex-
TPOIIPOBOHOCTH,
anmapar JJis Ipo-
BEJICHUS XUMUYEC-
CKHUX pEaKLHi
(AIIXP), maraur-
Hasl MelllajKa
25 | Ammuak. Conmi aMMOHHS 1 Jlatuuk anexTpo-
MPOBOJHOCTH
26 | ILp.Ne4 «IlonyueHne amMmmuaka u 1
H3YyYEHHUE ETO CBOMCTB)
27 | Kucnopoacoaepxaiinue COeTUHESHUS 1 JlaTuuk HUTpAT-
a3ora WOHOB
28 [Kucnopoacoepskainire 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 CBOMCTBY
33 | YraeBomopoabl 1
34 | Kucnoponacoaepskame  OpraHM4eCcKue 1
COCTMHEHUS
35 | Kpemnwuii u ero coetmHEeHUsI 1




36 |CunmkaTtHas 1
MPOMBINIIICHHOCTh
37 | IlonyueHnue HeMeTaIOB 1
38 [[TonmyyeHue BaKHEHITUX 1
XUMHUYECKUX COCTMHCHHI
39 0O6006menue o Teme «HemeTansl U Ux 1
COCTMHCHUS
40 | K.p. Ne2 1o Teme: «HemeTamibl u ux 1
COCJIMHCHH
MeTtanibl u ux coequHeHus (17 4)
41 [Monoxenune meramioB B [leproanueckoi 1
CHUCTEME, CTPOCHHUE aTOMOB M KPUCTAJJIOB
42 100mue XMMHYECKHEe CBOMCTBA METAJIJIOB 1
43 |00mmas xapakTepuCTHKa 1
[ISJIOYHBIX METAJIJIOB
44 | O6mas xapakTepucTHKa 1
IEJIOYHBIX METAJIJIOB
45 |00mmas xapakTepuCcTHKa 1
[IeJI0OYHO3EMEITbHBIX
METaJJIOB
46 | OOmas xapaKTepucTUKa 1
HIET0YHO3EMETbHBIX
METaJIJIOB
47 | YJKEcTKOCTH BOJBI U CIIOCOOKRI €6 1
yCTpaHEHUS
48 | ILp.Ne 6. «IlomyueHue »KecTKOH BOIBI U 1 JlaTuuk a1exTpo-
CHIOCOOBI €€ yCTpaHEHUS MIPOBOJAHOCTH,
MarHuTHas Me-
majika, npudop
JUTSI TIOJTYICHUS
ra3oB WM afmma-
par Kunmna
49 |ATIOMHUHHI U €r0 COeUHEHNS 1
50 DKerneso 1 JlaTuuk naBiIcHUS
51 |Coenunenns xenesa 1
52 [l.p. Ne 7 «Pemieuue 1
DKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
MeTtajutb»
53 [Koppo3usi METaioB U CHOCOOBI 3alIUTHI 1
OT HEE
54 |MeTtasbl B IpUPOJIE. 1
55 [[oHsiTHE O METAJUTYPIUU 1
56 |06001menue 3HaHUN 10 TeMe «MeTamibDy 1
57 [KontposbHas pabot 3 1o teme 1
MeTtajutb»
XuMus M OKpy:xaomas cpeaa (2 4)
58 Xumuueckass ~ OpraHm3anus  IUTAHETHI 1
Bemits
59 (Oxpana 1




OKpYKarollen cpesibl OT XUMUYECKOTO
Barpsi3HEHUS

O06001eHNe 3HAHUI IO XMMHUH 32 KypC OCHOBHOM IK0JbI. [ToaroroBka k OcHOBHOMY
rocy1apCcTBeHHOMY IK3aMeHY

(019) (7 9)

60 BemecTBa 1
61 [Xumuueckue peakuuu 1
62 |OcHOBBI 1

HEOpTaHUYEeCKOMN

XUMHUHU

OCHOBBI 1

HEOPraHUYEeCKOM

XUMHUHU

[ToBTOpeHHe 1 000OIICHUE 10 TEME. 1

[ToaroToBka K KOHTPOJIBHOM paboTe

KonTponbras padoraNed «ltoropas o 1

KypCy OCHOBHOM HIKOJIBD)

AHaIHU3 KOHTPOJILHOU PabOTHI. 1

[TonBeneHMEe UTOTOB TOA.

PesepBHOE BpeMs 2

8. Onucanue y4e0HO-MeTOAUYECKOT0 H MATEPUATBLHO-TEXHUYECKOT0
odecreyeHusl.

YMK «Xumusa. 8 knaccr

1. Tabpuensn O. C. Xumus. 8 xmacc: yueOHUK a1 oOmieoOpasoBarenbHbIx opranmsanuii / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CrankoB. — M.: IIpocsemienue, 2021

2. Taopuensa O. C. Xumusa. Meronuyeckoe mocobue st 8 Kiacca ydeOHOe mocoOue st
obmeoOpa3zoBarenbHbIx opranuzanuii / O. C. I'abpuenss, U. B. Akcénona, . I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

3. Taopuensta O. C. Xumusa. COopHUK 3aa4 W yINpaXHCHHWH. 8§ Kiacc: yuyeOHOe mocobwe yis
oOmieoOpa3oBarenbHbix opranuzanuit/ O. C. I'abpuensn, Y. B. Tpuryouak M.: Ilpocsemienue,
2019

4. Tabpuensn O. C. Xumus. Terpans s 1a00paTOPHBIX OIMBITOB M MPAKTHYECKUX paboT. 8 Kiacc:
yuebHoe nocobue /i o0iieodpazoBarenbHbix opranuzauii / C. I'abpuensn, U. B. Akcénona, 1.
I'. OctpoymoB. — M.: IIpocBemenue, 2019

5. T'abpuenssu  O. C. Xumumsa. Pabowas Terpamp. 8 kiacc: yueOHoe mocoOue JuIs
obmmeoOpa3zoBarenbHbix opranuzanuit / O. C. T'abpuemnsn, C. A. Caankos, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

YMK «Xumusa. 9 knacc»

3. Taopuensa O. C. Xumus. 9 xiacc : yaeOHUK 1 00meoOpa3oBarenbHbix opranm3anmii / 0. C.
lNabpuensa, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021

4, Taobpuensa O. C. Xummsa. Meromuueckoe mocobme mis 9 kmacca: yde0. mocobue s
obmmeoOpa3zoBarenbHbIx opranuzamuii / O. C. I'abpuensn, U. B. Axcénosa, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

5. Tabpuenssa O. C. Xumusa. COOpHHK 3a7ad W yHpakHeHUi. 9 kmacc : ydeOHoe mocobue uist




obmeobpazoBarenbubix opranuzanuii/ O. C. I'abpuensn, M. B. Tpury6uak. M.: TlpocBemienue,
2019
6. Tabpuensa O. C. Xumus. Tetpaap 1t 17aO0paTOPHBIX ONBITOB U MPAKTHYECKUX paboT. 9 kiacc :
yuebHoe rmocodue s o0reodpazoBarenbHbIx opranusanuii /O. C. I'abpuensH, 1. B. AkcéHoBa,
N. T. OctpoymoB. — M.: IIpocsenienue, 2019
7. Tabpuensn O. C. Xumus. Pabouast rerpans. 9 kinace : yaeOHOe mocoOue ist
obmeobpaszoBarenbHbIx opranuzanuii / O. C. ['abpuensn, C. A. Crnagkos, U. T'.
OctpoymoB. — M.: IIpocsemienue, 2019
Hugpopmayuonnwie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuKu: COBETh aDUTYPHEHTY, YUUTEIIO XUMUH,
CIPAaBOYHHK (O4EHB OOJIbIIIAsE OOOPKA TAOJHII U CIIPABOYHBIX MaTEPHAJIOB), Becesast XUMHUS, HOBOCTH,
OJIMMITHA]IBI, KyHCTKamepa (Macca HHTEPECHBIX UCTOPUYCCKUX CBEIICHHIA).
2. http://www.hij.ru XKypnan «Xumust 1 5KM3HbY» MOHATHO M 3aHUMATEIHHO PAaCCKa3bIBaeT 000 BCEM
MHTEPECHOM, 4TO MPOMCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DaekTpoHHbIi KypHaT «XUMUKH U XUMHSI», B KOTOPOM
MPEJCTaBICHO MHOXKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHON HH(OpPMAIINH, TIO3BOJIAIONICH YBIICYbh YUSHHUKOB SKCIIEPUMEHTAIBHOM
YacThIO TPEAMETA.
4. http://c-books.narod.ru BceBo3moskHast auTepaTypa Mo XMMHH.
5. http://www.drofa-ventana.rull3BecTHOE H3MaTENBCTBO YUeOHO# auTepaTypbl. HOBUHKM HaydHO-
HOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XHMHUHU.
6. http://1september.ru XypHan 1yist yaurtesnei u He TOIbKO. bolbIoe Kom4ecTBo paboT YICHHUKOB, B
TOM YHCIIE U MCCIIEA0BATEIbCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil IKoabHBIN MOPTAN CO CCHUIKAMH Ha
o0pa3oBaTeNbHbIE CAaNUTHI 110 XUMUH.
8. www.periodictable.ru COopHUK cTaTell 0 XUMHUYECKUX dJIEMEHTaX, HIUTFOCTPUPOBAHHBIN
IKCTIEPUMEHTOM

Ilepeuenn J1abopaTopHOro 060py10BaHusl, NP BHINOJHEHUHN NPAKTHYECKUX padoT 1o
XHMHH 32 KYPC OCHOBHOM 00111l 1IKO0JIbI.

1.ITpubopsl 1 06opyaOBaHUE ISl MPAKTUYECKON PabOTHI.
OGopynoBanue:

e MukponabopaTopus XUMUYECKAs;

e MPOOUPKHU CTEKIISTHHBIE;

e KOIOBI KOHUYECKHUE;

e CTakaHbl CTEKISTHHBIC Ha 50 MIT;

e TIAJIOYKH CTEKIISHHBIC,

e TpyOKH COEAMHUTEbHBIC: CTEKISTHHBIC, PE3HHOBEIC;
e TIPOOKH PE3MHOBBIC;

e  CIIHPTOBKH;

e JICpKAJIKH VISl MPOOUPOK;

e  IITATHB JIAOOPATOPHBIA,



e  IITATHB JJII MPOOUPOK;
e BOpPOHKA CTEKJISIHHAS,

e (uabTp;

e  CIIHYKH;

e acOecToBast CETKa;

e JIYYHHKH.

2.PeakTuBEI:

e KHUCIJIOTHI: COJISTHAsI, CEpPHAs, a30THAS;

e IIEJIOYH: TUAPOKCH]T HATPHS, TUIPOKCH]T KAIBIIUS;

e ocuoBauus: ruapokcua meau (I1) , ruapoxcu xenesa (111);

e couu: KapOOHAT KaJIbIs, XJIOpua HaTpus, xsopua meau (1), aurpar cepebpa, Xmopun
Oapusi, kapOOHAT HATPHUSI, XJIOPHU ATFOMUHHS,
MIepMaHTaHaT Kallis, HUTPAT KaJIHsl, MeIHBINA Kyrmopoc, cyiabdat xenesa (III), cynsdar
uHKa, cynepdocdar, ammuadHas ceiMTpa, MOUYeBHHA (KapOaMuT), XJIOPHT KaJHs,
cynb(haT HATPUs, CHIIMKAT HATPHS, CyTb(aT ATFOMIHIS,

e TPOCTHIE BEIIECTBA: YTOJib, IUHK, KeNe30, ATIOMUHUN, MarHUui, MeJlb, CBUHEII,
e CJIOKHBIE BEHIECTBA: MpaMop, caxap;

e  UHIUKATOPHI,
e okcunasl: menu (II), okcua mapranua

3.0Opranuyeckue BEIECTBA:

e COJIM: areTaT HaTpusi, PEHOJISAT HATPHS;

e KHCJIOTBI: YKCYCHAsl KHCJIOTa, MypaBbUHAsI KUCIIOTA, OJICHHOBAS;
[ CHI/IpTI)II 9TaHOJI, HSOHCHTHHOBBIﬁ, FJII/IIIepI/IH, HpOHaHOJI;

e 0Oen3zodn, (eHom;

e YIJICBOJBI: Kpaxmall, IIIF0K03a, caxapo3a.

4.TCO:

e KommbroTep

® TIPOEKTOpP

DnekTpoHHbIe mocoous, CD-aucku mo Temam:
-HEOpraHUYeCKass XUMHsI,;

-Opranudeckasi XuMus;

-001ass XuMHusl.

9. Ilnanmpyemble pe3yJbTaThl OCBOCHHS YU4eOHOI0 MpeaMeTa

ITo 3aBepieHNIO Kypca XMMHH Ha 3TaHE OCHOBHOTO 00111er0 00pa30BaHUs BBITYCKHUKH OCHOBHOM
IIKOJIBI TOJKHBI OBJIAJIETh CIEAYIOIUMU Pe3yIbTaTaMuU:



. Jluunocmmuvie pezyromamoi:
1) ocosnanue cBoeii STHUYECKOI IPHHAIEKHOCTH, 3HAHUE MCTOPUHM XUMHH M BKJIaJa POCCHIICKOI
XUMHUYECKON HAYKU B MUPOBYIO XUMHUIO;
2) (opmuposanue OTBETCTBEHHOTO OTHOIICHHS K MO3HAHMIO XUMMH; TOTOBHOCTH H CIIOCOOHOCTH
o0y4aroIuxcsi K CaMOpa3BUTHIO U caMO00pa30BaHUIO HA OCHOBE M3YYEHHBIX (PAKTOB, 3aKOHOB U TEOPHIA
XMMHU; OCO3HAHHOTO BBIOOPA M MMOCTPOECHUE UHANBHIYaTbHON 00pa30BaTeIbHON TPACKTOPHUH;
3)  opmuposanue 1eAOCTHOl €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMIIEMOMN 9ACThHIO
KOTOPOU SABJISIETCS] XUMHUUYECKasi KapTUHA MUPAa;
4) oenadenue cOBPEMEHHBIM A3bIKOM, COOTBETCTBYIOIIMM yPOBHIO Pa3BUTHs HAYKH M OOIECTBEHHOI
MPAKTUKH, B TOM YUCJIE U XUMUYECKUM;
5) ocsoenue connanbHBIX HOPM, IPABUII OBEAEHHS, POIEi U (OPM COLMALHOM KU3HU B COLUYME,
IIPUPO/IE U YACTHOM KU3HU HA OCHOBE SKOJOTMYECKON KYJIbTYpbl U 6€3011aCHOr0 oOpalleHus ¢
BELIECTBAMH U MaTepHUaaMu;
6) @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILIEHUM CO CBEPCTHUKAMM U B3POCIBIMU
B IIpolLiecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEIbCKON, TBOPUECKON U
JOPYTUX BUAOB JESATEIbHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuie pezynomameor:
1) onpedenenue neneii cobcTBEHHOro 00yYEHHUS, HOCTAHOBKA M (POPMYIMPOBAHUE ISl Ce0s HOBBIX
3ajady;
2) nnanupoéanue TyTel TOCTHKEHUS KEIAEMOT0 Pe3ybTaTa 00ydeH s XUMUK KaK TEOPETHIECKOTO,
TaK U 3KCIIEPUMEHTAIILHOT'O XapaKTepa,
3) coommuecenue cBoMIX NEHCTBHIL ¢ MTAHUPYEMBIMM PE3YIbTaTaAMU, OCYUeCmEene KOHTPOTIS CBOEH
JeSTeIbHOCTH B IIPOLIECCE TOCTHXKEHUS pe3yibTara, onpedeneHue cioco00B AeHCTBUH MTPH BBINOIHEHUH
1a00paTOPHBIX U MPAKTHYECKUX Pa0OT B COOTBETCTBHH C NMPABHIIAMH TEXHUKH 0€30IaCHOCTH;
4) onpedenenue NCTOUHUKOB XMMHUYECKOH MH(OPMAIIUH, TIONYdEHHE U aHAIU3 €€, CO3aHNe
WH(POPMAIIMOHHOTO MPOJYKTA M €ro MPEe3eHTAIINS;
5) ucnonvsoearnue OCHOBHBIX MHTEILIEKTYATbHBIX OTIEPAIIUI: AHAIIM3a M CHHTE3a, CPABHEHHUS U
CHCTEMaTH3all1, 0000IEHHUS U KOHKPETH3AINH, GblA81eHUe TIPUINHHO-CIICJICTBEHHBIX CBSI3eH U
nocmpoenue JOTUIECKOT0 PacCyKICHUS U YMO3aKIIOUEeHUS (MHAYKTUBHOTO, IEAYKTUBHOTO U TI0
aHAJIOTHH) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO COJICPKAHNUS;
6) ymenue co3naroT, IPUMEHSATH U NPEOOPa3OBHIBATH 3HAKHM U CUMBOJIBI, MOJIEIN M CXEMBI [/ pelIeH s
y4eOHBIX M [TO3HABATEIbHBIX 33/1a4;
7) ¢opmuposanue n pazeumue 3K0I0TMYECKOTO MBIILIEHUS, yMEHHE TIPUMEHATH €I0 B TI03HABATENBHOIM,
KOMMYHHUKAaTHBHOH, COIIMATBHOM MpakTHKe U MPOo(ecCHOHATBHOIN OpUeHTaluY;

8) zenepuposanue uneit u onpenenenue cpeicTB, HEOOXOIUMBIX ISl HX peaH3allkH.

H1. IIpeomemnvie pesynomamer:

BbInycKHHUK HAy4YuTCS:

® XapaKTepu30BaTh OCHOBHBIC METO/Ibl O3HAHUSA: HAOJNIOJCHHUE, U3MEPEHHE, IKCIIEPUMEHT;

® OINUCHIBATH CBOMCTBA TBEPABIX, JKUAKHX, Fa3000pa3HbIX BELIECTB, BBIJEIASA UX CYIIECTBEHHbIE
MIPU3HAKH;

®  DPACKPBIBATh CMBICI OCHOBHBIX XUMUYECKUX ITOHATUH «aTOM», «MOJIEKYJIay, «XUMHUYECKUI



JJIEMEHT»,  «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY, «BAJIEHTHOCTDY, «XUMUYECKas
peaKILus», UCTIONb3YS 3HAKOBYIO CUCTEMY XUMHUH;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOI Teopuu;

pa3nuyaTh XUMHYECKUE U (PU3NYECKUE SIBICHUS;

Ha3bIBaTh XUMHUECKHUE DJIEMEHTHI;

OTIpEIEIISATh COCTAB BEUIECTB M0 MX (hopMyIiaMm;

OTIpeEIsATh BAJICHTHOCTh aTOMa 3JIeMEHTa B COCTUHEHUSX;

OMPEIEATh TUIl XUMUYECKUX PEaKIIHii;

Ha3bIBaTh MPU3HAKU U YCJIOBHS MPOTEKAHUS XUMHUYECKUX PEaKIIHii;

BBISIBJISITH MPU3HAKH, CBUJIETEIIbCTBYIONINE O IPOTEKAHUU XUMUYECKOW peaKiuu Npu
BBITIOJIHCHUH XUMHUYECKOTO OIBITA;

COCTaBJIATH (OPMYIIbI OUHAPHBIX COCIMHEHUI;

COCTaBJISITh YPABHEHHS] XUMHUECKUX PEaAKIIHIA;

co0uoaTh mpaBuiia 0€30MacHON PadOThI IPU MPOBEICHUH OTIBITOB;

M0JIb30BaThCA 1a00PaTOPHBIM 000PYIOBAHUEM U TIOCYAOH;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcCChl BEIIECTB;

BBIUUCIIATH MACCOBYIO JIOJIIO XUMHUYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCAMHEHUS;
BBIYUCIISATH KOJIMYECTBO, 00BEM UITU MacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, MacCe pearcHTOB
WJTU TIPOJYKTOB PEAKIUU;

XapaKkTepu30BaTh GU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOa U
BOZOPOJA;

MOJIy4aTh, COOMPATh KUCIOPOI U BOJIOPO;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPO/;

pacKpbIBaTh CMBICI 3aKOHA ABOTapo;

PacKpbIBaTh CMBICT MOHATUHN «TEIIOBOM 3PPEKT peakium», «MOISIPHBIA 00BEM;
XapaKTepU30BaTh (PU3NUECKHE U XUMUYECKHUE CBOMCTBA BOJIHI,

PaCKpBIBATh CMBICIT MIOHATUSI «PAaCTBOPY;

BBIYMCIISITH MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MacCOBOM J0JI€l PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCTMHEHUS U3yYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

XapaKTepu30BaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEIIIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUMU, COJICH;

ONpeesATh NPUHAIIEKHOCTh BEUIECTB K ONPEAECICHHOMY KJIacCy COSAMHEHUH;
COCTaBJISITH (POPMYJTBI HEOPTAHUYECKUX COCTMHEHUI M3YUCHHBIX KJIACCOB;

MPOBOJIUTH OMBITHI, TOJITBEPKAAFOIITNE XUMHUYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPTraHUYECKHUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IIYTEM PAaCTBOPHI KUCIOT U 1IEJI0UYEl 10 U3MEHEHHUIO OKPACKU
WHJIUKATOPA;

XapaKTEepU30BaTh B3aUMOCBSI3b MEX/Y KJIACCaMU HEOPTraHUYECKUX COEIMHEHMUI;
packpsiBaTh cMbIci [lepuonnueckoro 3akona . . MenneneeBa;

OOBACHATh (PU3MUECKHI CMBICT aTOMHOTO (ITOPSIIKOBOTO) HOMEpPa XMMUYECKOTO AJIEMEHTA,
HOMEpOB Ipynbl ¥ iepuojaa B nepuoauyeckoit cucreme [{. . Mennaeneena;

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeieiax



MaJIBbIX TIEPUOAO0B U TJIABHBIX MOJTPYIIIT;

® XapaKTepu30BaTh XUMHYECKHE JIEMEHTHI (OT BOAOPO/A /IO KaJIbIMs) HA OCHOBE UX IOJIOKECHUS B
nepuoanueckoii cucreme [1. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHHS KX aTOMOB;

®  COCTaBJIATH CXEMbI CTPOEHMS aTOMOB INepBbIX 20 371eMEHTOB neproaudeckoi cucremst 1. .
MeHnpeneena;

® PACKpPBIBATH CMBICI MOHITHI: «XUMUYECKASI CBS3bY, <«AJIEKTPOOTPULATEIHLHOCTHY;

® XapaKTepHU30BaTh 3aBUCUMOCTh (PU3MUECKHX CBOWCTB BEIECTB OT THUITA KPUCTAJUTHIECCKOM
pelETKY;

® ONpeAessTh BUJ XUMUYECKON CBSI3M B HEOPIraHUYECKUX COCIMHEHUSX;

® U300pakaTh CXEMBbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMHU BUIAMU XHMHUYECKUX
CBS3EH;

®  PACKpPBIBATH CMBICI TIOHITHH «MOH», «KATHOH», «AHUOHY, «IJIEKTPOJIUTHI», «HEIJIECKTPOIUTHI»,
«QIIEKTPOJIMTHYECKAS JUCCOIUALINS», KOKUCIUTEIbY, «CTEINEHb OKUCICHUS), «BOCCTAHOBUTEIbY,
«OKHUCJICHHE)», «BOCCTAaHOBJICHHUE,

® OMpeNeNsITh CTEIIEHb OKUCIICHHUS aTOMa JIEMEHTa B COSIMHEHUU;

® PACKpPBIBATH CMBICI TEOPUU AJIEKTPOTUTUUECKOMN TUCCOLIUALINH;

® COCTaBJIATb YPaBHEHUS 3JIEKTPOJIUTUYECKON JUCCOLMAIMU KUCIIOT, EI0UYEH, COeH;

® OOBSCHATH CYIIHOCTH MPOIIECCa IEKTPOTUTHICCKON JUCCOIMAIIMH U PEAKITNI HOHHOTO OOMEHA;

® COCTaBIIATH IOJHBIC U COKpPAIIEHHBIE MOHHBIE YPABHEHUSI peaKIuii 0OMEeHa;

® OIpeaeIsITh BO3MOXHOCTh MPOTEKAHUS pPEaKIIUii HOHHOTO OOMEHa;

® [PHUBOJUTH PEAKIIUH, TOATBEPKIAOIINE KAaUECTBEHHBIM COCTaB Pa3IUYHbIX BELIECTB;

®  OMNpEENSITh OKUCIUTENb U BOCCTAHOBUTEIh;

® COCTaBJIATh YPAaBHEHUS OKUCIUTEIbHO -BOCCTAHOBUTEIBHBIX PEAKIIHIA;

e Ha3bIBaTh ()AaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOM peakinu;

e KJIacCU(UIMPOBATH XUMHUYECKHE PEAKIIUU 110 PA3TMUYHBIM MTPU3HAKAM;

® XapaKTepU30BaTh B3aMMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAIIOB;

® TPOBOJUTH OMBITHI IO MOTYYCHHUIO, COOMPAHUIO U U3YUYEHUIO XUMHUECKUX CBOWCTB
ra3000pa3HBIX BEIIECTB: YTIEKUCIIOTO ra3a, aMMHaKa;

® pacrmo3HaBaTh OMBITHBIM MMyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIBINA T'a3 U aMMHUaK;

® XapaKTepHU30BaTh B3aMMOCBSI3b MEXK]Iy COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJIIOB;

® Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (OpMyJie: METaH, 3TaH, STUJICH, METaHOJI, 3TaHO,
TJIMIIEPUH, YKCYCHAs! KHCIIOTa, aMUHOYKCYCHAsI KUCJIOTa, CTEAPUHOBAS KUCTIOTA, OJICMHOBAs
KHCIJI0TAa, TIIFOK034;

® OLICHMBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXkKaIOIEel Cpe/ibl Ha OpraHu3M YeI0BEKa;

® TPaMOTHO 0OpaIaThCs C BEMIECTBAMU B TTOBCEIHEBHOM JKU3HH,

®  OMNpeaeIsITh BO3MOXHOCTh MPOTEKAHMS PEAKIIUi HEKOTOPHIX MPECTABUTEIIEH OPraHUIECKUX
BEILIECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBaHUSIMU, TaJIOT€HAMM.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCSH:

* 8bI0BUAMD U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX C8OLUCNBAX 8eUleCe
Ha OCHOBe UX COCMABA U CIMPOEHUS, UX CNOCOOHOCMU 8CIYNAMb 8 XUMUYECKUe peakyuu, 0 xapakxmepe u
NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyull,

* Xapakxmepuzoeams Gewecmeda no cocmasgy, CMmpoeHuio U C80UCMEaMm, YyCMaHasIusaom
NPUYUHHO-CTLEOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUecmad;



* cocmasnaims MONEKYIAPHble U NOTHbLE UOHHbIE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM
VPaBHEHUSIM,

* NPOCHO3UPOBAMb CNOCOOHOCMb BeUieCmBa NPOSBISMb OKUCIUMETbHbLE UTU
80CCMAHOBUMENbHBIE CBOUCMNBA C YUemOM CeneHel OKUCIeHUs JIeMEeHMO8, BX00AWUX 8 e20 COCMAs;

* cocmasnsims YpasHeHus peakyuil, COOMeencmsayumux nocie008amelbHOCMU NPespayeHuil
HeOpeaHu4yecKux eujecms pasiuiHblx Kiaccos,;

*  B8bIOGUAMD U NPOBEPSNb IKCHEPUMEHMATLHO 2UNOME3bL O Pe3VIbMAamax 6030elcmaus
PA3IUUHBIX PAKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYECKOU peaKyuu,

* uUCnov308ameb NPUOOPEMEHHBIE 3HAHUSL OJISl IKOJOSUYECKU 2PAMOMHO20 NOBEOEHUs 8
OKpyoscarouell cpeoe;

* uUCnob308ams NPUOOPeMEHHbBLE KII0Uesble KOMNEMeHYUU NPU GbINOJHEHUU NPOEKMO8 U
YUeOHO-UCCIe008aMeNbCKUX 3a0aU NO U3VHEHUIO C8OUCME, CNOCOD08 NONYYeHUSA U PACNO3HABAHUSL
seujecms;

*  00bEeKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUECBAX U XUMULECKUX NPOYeccax,

*  KpumuuecKu OMHOCUMbCSL K NCe8OOHAYUHOU UHpopMayuu, HedoOPOCOBEeCMHOU PEKIAMe 8
CpeoCcmeax Maccosou unpopmayuu;

* 0CO3HABAMb 3HAUEHUE MeOPeMUeCKUX 3HAHUL N0 XUMUU OJi NPAKMUYECKOU 0esimeabHOCmU
yenosexa;

CO3/IAFOT MOJICITM M CXEMBI JUIS PEIICHUs y4eOHBIX U MO3HABATEIIBHBIX 33/1a9; IOHUMATh HEOOXOIUMOCTh

COOJTIOICHHS TTPEIITMCAHUH, TTPEUIaraéMbIX B HHCTPYKIIHUSIX TI0 UCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB
OBITOBOW XVMHUH U JIP.



