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1. IMosicHUTEIBLHASA 3ANMMCKA

Pabouas mporpamMMa Kypca XUMHUHM JUIS OCHOBHOM IIKOJBI pa3paboTaHa B COOTBETCTBUU C
®denepalibHbIM TOCYapCTBEHHBIM 00pa30BaTelIbHBIM CTaHIaPTOM 0011ero oopazoBanusi. B Hell Takxke
YUUTHIBAIOTCSI OCHOBHBIE HJEW U NoJoxeHus [Iporpammbl  pa3BuTHs H  (HOPMHPOBAHUS

YHUBEPCAJIBHBIX YUEOHBIX ACHCTBHIMA /11 OCHOBHOTO O0IIEro 0Opa3oBaHusl.

B cooTBeTCTBHU € ATHMHU JOKYMEHTAMH 00YYarOIIUecs! TOJKHBI OBJIAICTh TPUEMaMH, CBSI3aHHBIMU
C OINpENeICHUEM MOHATUH: OTPaHWYMBATh HX, ONUCHIBATh, XapaKTCPU30BaTh M CPaBHHUBATh. Tak Kak
XUMHA — HAyKa S3KCICPUMCHTAJIbHAsA, 06yqafonmec;1 JOJI’KHBI OBJIaAC€Th TAaKMMU I103HABATCJIBbHBIMUNU
y4eOHBIMH JICUCTBUSMH, KaK OJKCICPUMEHT, HAOIIOJEHUE, W3MEpPECHHE, OIHUCAaHUuE, MOJCIHpPOBAHUE,
THIIOTE3a, BBIBOJ. B mporecce u3yueHust Kypca y 00ydaronmxcs mpoIoibKaoT (OPMUPOBATHCS YMEHUS
CTaBUTh BONIPOCHI, OOBSCHATh, KJIacCU(UIIMPOBATh, CPABHUBATH, ONPEIENIATh UCTOYHUKH UH(OPMAIUH,
MoJyyaTh M aHAJTU3UPOBaTh €€, TOTOBUTh WH(POPMALMOHHBIA TMPOIYKT, NMPE3CHTOBATh €r0 M BECTH
nuckyccnto. CleoBaTeNbHO, EATSIIBHOCTHBIN IMOAXO0/ B M3yYEHUU XUMHUH CIIOCOOCTBYIOT JIOCTHKCHHUIO
JMYHOCTHBIX, TPEMETHBIX ¥ METANPEIMETHBIX 00pa30BaTECIbHBIX PE3YIbTATOB.

B 0cHOBY Kypca MOJIOKEHBI CIISAYIONINE HEH:

¢ MAaTCPpHAIILHOC CIUHCTBO U B3aUMOCBA3b 00BEKTOB U IBIIEHUN IMPpUPOALI;

e BeAyllas poJib TECOPETUYECKUX 3HAHUHM Ui OOBSCHEHUS W IMPOTHO3UPOBAHMS XHUMHUYCCKHX
SIBIIGHUH, OLIEHKU X MPAKTUYECKONW 3HAYUMOCTH;

® B3aUMOCBS3b KAUYeCTBEHHONM W  KOJMYECTBEHHOM CTOPOH XHUMHYECKHMX OOBEKTOB
MaTepUaIbHOTO MUPA;

® pa3BUTHE XUMHUYECKOW HAyKH M TPOU3BOJCTBO XMMHUYECKHX BEIIECTB M MATepUATOB s
yIIOBJIETBOPEHHS HACYIIHBIX MOTpeOHOCTEH dYenmoBeKa M OOIIEeCTBA, PELICHUS TI00aTbHBIX
po0JieM COBPEMEHHOCTH;

® TI'CHCTHUYCCKAA CBA3b MCKAY BCHICCTBAMMU.

OTH UJIer peayiu3yroTCs B Kypce XMMHUH OCHOBHOM IIKOJIBI TYTEM JTIOCTHKEHUS CISAYIONINX IeJIei:

» opmuposanue 'y yUaUUXCS XUMHUYECKOW KapTUHBI MHpa, KaK OPraHWYECKOW YacTH ero
[[EJIOCTHOM €CTECTBEHHO-HAYYHOW KapTHUHBI.

* Passumue TO3HABaTENbHBIX HMHTEPECOB, WHTEIUIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH
ydamuxcsa B IIPONECCE HU3YUYCHHA HUMU XUMHUYECKOU HAayKnu H eé BKJIala B COBpeMeHHLIﬁ HAay4YHO-
TEXHUYECKUH Tmporpecc; (GpOopMHUpOBaHUE BAXHEUIIUX JIOTUYECKUX OMNEpaluii MbIIUICHUS (aHaIu3,
CUHTE3, 0000IIeHNe, KOHKPETHU3allusl, CpaBHEHUE U Jp.) B MPOIEeCcCe MO3HAHUS CHUCTEMBbl BaXKHEHIIMX

HOHﬂTHﬁ, 3aKOHOB U TCOpI/Iﬁ 0 COCTaBC, CTPOCHUHU U CBOMCTBaX XMMHUYECKHX BEIIECTB.



* Bocnumanue yOeXIEHHOCTH B TOM, YTO MPUMEHEHHE TOIYYCHHBIX 3HAaHUH M YMEHHH MO XUMUHU
ABISICTCA OOBEKTUBHOW HEOOXOAMMOCTHIO Ui Oe30macHoi paboThl C BEIIECTBAMU W MaTepHallaMH B
OBITY M Ha TIPOU3BO/ICTBE.

* [Ipoexmuposanue u peanuzayuss BHITYCKHUKAaMH OCHOBHOW IIKOJBI JHYHOH 00pa3oBaTeIbHON
TpaeKTopuu: BbIOOp mpoduist 00ydeHHs B CTapIISH IIKOJIE WK MPOPECCHOHATIBHOTO 00pa30BaTeILHOTO
YUYpexaeHus.

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

JUig TOCTHKEHUS ATHX Liele B Kypce XMMHHM Ha CTYIEHHM OCHOBHOTO OOIIETr0 0O0pa30BaHHUS PEIIAIOTCS
CIIEYIOILKE 3a/ia4M:
*  (GopMHUPYIOTCS 3HAHHUA OCHOB XMMHUYECKOW HAyKHM — OCHOBHBIX (DAKTOB, IOHSATHH, XUMHUYECKUX
3aKOHOB U TEOPHi, BEIPAKEHHBIX IOCPEICTBOM XUMHUUECKOIO S3bIKA;
* pasBuBaOTCA yMeHHS HaOmonath W OOBACHIIOT XWMHUYECKHE SBICHHS, MPOHUCXOISIINE B
MpHUPO/IE, Ta0OPATOPHBIX YCIOBUSX, B OBITY M Ha IPOU3BOJICTBE;
*  mpuoOpeTrarTcs CHelHaIbHble YMEHUS M HABBIKU 110 0€30MacHOMY OOpPAIllEHUIO0 C XUMHUECKUMU
BElECTBAMH, MaTepUalaMU U MPOLIECCaMU;
* (opmupyeTcs TyMaHUCTHYECKOE OTHOILIECHHE K XMMHUH KaK MPOU3BOAUTENHHOM CHlle 00IIecTBa, ¢
MOMOIIIBI0 KOTOPO# pemaroTcs riodaabHbIe MPOOIEMbl YeTI0BEYECTBA;
*  OCYIIECTBIISICTCSI HHTET AN XUMUYECKON KapTHHBI MUPA B €IMHYIO HAYYHYIO KapTHUHY.
PaGouass mnporpamma peanusyercs Ha ocHoBe YMK co3maHHOrO TOA  PYKOBOJCTBOM
I'abpuensnaO.C.
1. Tabpuensu O. C. Xumus. 8 kinacc : yaeOHHK U1t 001ieoopa3oBarenbHbIx opranuzamnmii / 0. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. — M.: [Ipocsemienue, 2021
2. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK A1 001eo0pa3oBaTenbHbIx opranuzauuii / 0. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. — M.: [Ipocsemienue, 2021
Y4eOHUKM COOTBETCTBYIOT DenepaibHOMYy TOCYIapCTBEHHOMY 00pa3oBaTeIbHOMY
cranaapry. PekomenioBansl MunucrepctBom npocsenienust Pocculickon @enepanyu.
[IporpamMma pazpaGortana B cooTBeTcTBUM c yueOHbIM IaHoM MKOY bonbmeanabyxckoit
COUI  nmns ypoBHSI OCHOBHOTO oOOIIEro o0pa3oBaHUsS C MCIOJb30BAaHUEM COBPEMEHHOTO
000pyI0BaHUsl IIEHTPA €CTECTBEHHO-HAYYHOM W TEXHOJIOTHYECKOW HampaBieHHOCTH «Todka
pocta». Ha 0Oaze wnentpa «Touka pocTta» oOecmeuuBaeTcs peanu3anus 00pa30BaTENbHBIX
IpPOrpaMM €CTECTBEHHO-HAyYHOH M TEXHOJIOTMYECKOH HamlpaBieHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMAMM 3aKOHOAATENbCTBA B cepe o0OpazoBaHUs U C  YUETOM
pexkoMeHnanuii denepaibHOTO orepaTopa yaeOHOTO TIpeaAMeTa « X UMHS».

2.00mas xapakTepucTuKa yueOHOro npeamera
B cootBercTBUU C (penepanbHBIM IOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO OOILEro

O6pa30BaHI/I}I yqamuecsa OOJIKHBI OBJIAACTb TAKUMHU IMO3HABATCIIbHBIMU yLIC6HBIMI/I I[CﬁCTBHHMH, KakK
YMCHHC (I)OpMyJIHpOBaTB HpO6HCMy " TUIIOTE3Yy, CTaBUTh LCIIHU WU 3aJla4i, CTPOUTH IJIaHbl JOCTHIKCHUA
eiaen u pemiCHus MMOCTAaBJIICHHBIX 3a4a4, IMIPOBOJAUTH 3KCIICPUMCHT U HAa €Ir0 OCHOBC ACJIATh BBIBOJAbI U



YMO3aKJIIOYeHUs, TPEACTABIATh UX U OTCTaUBaTh CBOIO TOYKY 3peHusd. KpoMe 3Toro, yyammecs JOKHBI
OBJIAJIETh TPUEMaMH, CBSI3aHHBIMU C OIPEACIICHUEM TMOHSTHI: OrpaHUYMBATh WX, OIHKCHIBATH,
XapakTepU30BaTh U cpaBHUBATH. CJeA0BATENbHO, NIPU W3YYEHUU XMMHUU B OCHOBHOM IIKOJIE ydalluecs
JOJOKHBI OBJIAJIETh YYCOHBIMH JCHCTBUSMH, IMO3BOJISIIOIIMME UM JOCTHYh JIMYHOCTHBIX, NMPEAMETHBIX H
METaNpeIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

[Ipemyiaraemass mporpaMMa 1o XHMHHM PAcKpbhIBAeT BKJIAJ y4eOHOro mpeaMera B JOCTHXKCHHE Iielei
OCHOBHOT'O 00I1IeT0 00pa30BaHMs M ONPEACIIICT BAXKHEHININE COACPIKATEIbHBIC IMHUM MTPEAMETA!

* «BEILIECTBO» — 3HAHUE O COCTaBE U CTPOCHUHU BEIIECTB, X CBOMCTBAX U OMOJOTHYECKOM 3HAYCHUH;

* «(XUMHUYECKAasl peakius» — 3HaHHE O MPEBPAIICHUSIX OJIHUX BEUIECTB B JIPYrue, yCIOBHUSIX MPOTEKAHUS
TaKMX TMPEBPAIICHUI U CIIOCO0aX YIPABIICHUS PEAKITUSIMU;

* «IIPUMECHCHHE BEIIECTB» — 3HAHHME W OMBIT 0E30MacCHOr0 OOpalICHHs C BEUIECTBAMH, MaTepualaMu U
nporeccamMu, He0OOXOAUMBIMU B OBITY M Ha MPOU3BOICTBE;

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

3. MecTo y4eOHOro npeaMera B y4eOHOM ILIaHE
XuMus B OCHOBHOM 1IKoJie u3yvaercsa 8 u 9 kiaccax. OOuiee 4nciao yd4eOHbIX 4acoB 3a 2 rojia 00y4eHus
cocrapisieT 138,u3 Hux 70 (2 4 B Henemto) B 8 kiacce, 684 (2 yaca B Henemno) B 9 kiacce.
[Ipemnaraemplit Kypc XOTS U HOCUT OOIIEKYJIbTYPHBIA XapakTep U HE CTaBUT 3a7a4y MPOPECCHOHATBHOM
MIOATOTOBKU O0OyYaroUuxcs, TEM HE MEHEE MO3BOJISIET UM ONPEIEIUTHCA C BHIOOPOM Mpoduiist 00ydeHus
B CTapIleH MIKOJIE.

3HaYUTEIbHOE MECTO B COJEPKAHUU Kypca OTBOAMTCS XMMHYECKOMY 3KCHEepUMEHTy. OH OTKpbIBaeT
BO3MOKHOCTh (QOPMUPOBATH Y yHALUXCS CIIEHUAIbHbBIE IPEMETHBIE YMEHUS:
— paboTtath ¢ BeIIeCTBaMHU;
— BBITIOJIHATD IMTPOCTBIC XUMUYCCKUEC OINBITEHI,
- YYUT HIKOJHHUKOB O€30MaCHOMY M JKOJOTHMYECKH T'paMOTHOMY OOpAIIeHHIO C BEHIECTBAMHU B
OBITY U Ha POU3BOJICTBE.

IIporpammon pe1yCMOTPEHO MIPOBEACHUE:
8 Kiacc

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

9 knacc

KOHTpPOJIbHBIX paboT — 4 yaca,
MPAKTUYECKUX paboT — 7 4acoB.

Cpoxk peanuszanuu yqeOHOM mporpaMMbl- JBa YUeOHBIX rojia

4. IleHHOCTHBIE OPUEHTHUPBI COJePKAHNSA YUeOHOTro mpeaMeTa « XuMHUD)
YueOHunlit npeamMeT «XI/IMI/IH», B COACPKAHMHU KOTOPOro I''IaBHBIMHU KOMIIOHCHTAMH SBJIAIOTCA HAYYHBIC

3HAHUS M HAay4YHbIE METO/bl MIO3HAHUS, IO3BOJISET MPOOYXKAaTh Y yHallUXCsl YMOLMOHAIBHO-IIEHHOCTHOE
OTHOIICHHME K M3y4yaeMOMY MaTepuaily. B pe3ynbrare yuyeOHOW IEATEIBHOCTH CO3JAIOTCS YCIOBMS IS



dbopmupoBaHus cucTeMbl IeHHocTei. [lo3HaBarenbHas (GYHKIMS Y4eOHOTO TpeaMeTa «XHUMUs
3aKJIFOYAETCs B CIIOCOOHOCTH €r0 COJIeP KaHUs Pa3BUBATh IEHHOCTHHIE KAYeCTBA y YUAIUXCS.
Ilo3naseamenvuvle yeHHOCmMuU: omuouieHue K XUMUYECKHUM 3HAHUSM KaKk OJHOMY M3 KOMIIOHCHTOB
KYJIBTYPbl YEJIOBEKa HapsIy C JAPYTUMHU €CTCCTBCHHOHAYYHBIMHU 3HAHHSIMH, OKPYKAIOIEMy MHPY Kak
MHUPY BEIIECTB M MPOUCXOJSAIIMX C HUMH SIBJICHHI, MO3HABATECILHON IESITENLHOCTH (KaK TeopeThdye-
CKOW, TaK W OSKCIEPUMEHTAIBLHOW) KaK WCTOYHWKY 3HAHWUW; nOHUMAaHue: OOBEKTUBHOCTH U
JOCTOBEPHOCTH 3HAHHUHU O BEIIECTBAX U MPOUCXOMSANINX C HUMH SIBJICHUSX; CIIOKHOCTH M OECKOHEYHOCTH
nporecca Mo3HaHus (Ha MpUMEpe MCTOPUM XMMHUYECKHUX OTKPBITHH); JICHCTBUS 3aKOHOB IMPHPOIBI U
HEOOXOIMMOCTH X y4YeTa BO BceX cdepax NesTeIbHOCTH YeIOBEKa; 3HAUCHHSI XUMUYCCKUX 3HAHWMA IS
pelieHrs TI00aNBbHBIX MPOOJIEM dYeloBeYeCcTBa (PHEPreTUYEeCKOW, CHIPhEBOH, MPOIAOBOIHCTBECHHOM,
3JI0POBBS U JIOJITOJICTUS YEJIOBEKA, TEXHOJOTUIECKIX aBapHid, TI00ATBHOM YKOJIOTHH U AP.).

Ilennocmu mpyoa u 6vima: OTHOIICHHE K TPYJOBOW JNEATEIHLHOCTH KaK €CTECTBEHHOW (DU3MUECKOU U
WHTEJUICKTYAIbHOW TOTPEOHOCTH, TPYAY KaK TBOPYECKOW JEATEIHHOCTH, ITO3BOJISIFONICH NPUMEHSTH
3HaHUS Ha MPAKTUKE; COXpPaHEHHE U MOJJCPKaHUE COOCTBEHHOTO 37I0POBbS U 3I0POBbsI OKPYKAIOIINX, B
TOM YHUCIIC OPTaHU3AIUs MUTAHUS C YYETOM COCTaBa M SHEPreTHUYSCKOW IIEHHOCTHU MHILIHU; COOJIIOJICHHE
npaBuil 0€30MaCHOTO KCIOJIb30BAHUS BEIICCTB (JICKAPCTBEHHBIX MPENApaToB, CPEICTB OBITOBOW XMMUH,
MECTULIUIOB, TOPIOUYE-CMA30YHbIX MAaTEPHAIIOB U JIp.) B IMOBCEIHEBHOW YXU3HU; OCO3HAHHME TOCTH)KCHUS
JUYHOTO YCIIeXa B TPYAOBOH JEATEIBHOCTH 32 CYET COOCTBEHHON KOMITETEHTHOCTH B COOTBETCTBUU C
COLMAJILHBIMU CTAaHJAPTAMHU U IMOCIICIYIOIIUM COIUAIBHBIM 0JI0OPEHUEM JTOCTH)KCHHI HAYKH XUMUU U
XUMHYECKOTO TIPOU3BOJICTBA JUIsI PA3BUTHSI COBPEMEHHOTO OOIIECTBA.

Hpaecmeennvie uennocmu: ommuouienue K cede (OCO3HAHHWE COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO
OOIIIECTBEHHOTO JI0JITa, TUCIMILTMHUPOBAHHOCTh, YECTHOCTh U MPABIAMBOCTH, MPOCTOTA M CKPOMHOCTD,
HETEPIUMOCTh K HECIPaBEJIMBOCTH, MPHU3HAHUE HEOOXOIMMOCTH CaMOCOBEPIICHCTBOBAHUS), APYTHM
moaaM  (TyMaHH3M, B3aUMHOE YBaKEHHE MEXIy JIOJbMHU, TOBapHILIECKas B3aUMOIOMOIb U
TpeOOBaTENBHOCTh, KOJUIEKTHBHU3M, 3a00Ta O APYrux JIOASX), mpupoze (OepekHoe OTHOIIEHHE K ee
0orarcTBy, HETEPHUMOCTh K HApPYIICHUSM OHKOJOTMUYECKUX HOPM U TpPeOOBAaHUM, HKOJIOTHMUYECKU
IPaMOTHOE OTHOIICHHWE K COXPAaHEHHWIO THApocdephl, aTMOCHEpHl, TOYBEI, OHOC(hEpHI, YEIOBEUECKOTO
OpraHm3Ma; OlleHKa JCHCTBHUS BOMPEKH 3aKOHAM TTPHPOJIBI, IPUBOJSIIETO K BOSHUKHOBEHHUIO TI00ATEHBIX
pooJIeM); noHuMaHue HEOOXOJUMOCTH YBXKHUTEIHHOTO OTHOIICHHS K JOCTHKCHHSM OTCUYCCTBEHHOM
HayKH, UCCIIEIOBATEIILCKON JIESITEIbHOCTH POCCUHCKUX YICHBIX-XUMHUKOB (TTATPUOTUYECKUE TYBCTBA).
Kommynukamuensle yeHnocmu: omuouieHue K HOPMaM si3blka (€CTECTBEHHOTO W XHUMHYECKOT0) B
pa3IMYHBIX MCTOYHMKAX uWHGpopmanuu (nmureparypa, CMU, WHTepHeT u Ap.); noHuMaHue
HeobXxooumocmu: TIPUHATHS PA3IUYHBIX CPEJICTB U MPHUEMOB KOMMYHHUKAIIUU; TMOTYYSHUS HHPOPMAIUH
U3 Pa3UYHBIX UCTOYHUKOB; apryMEHTHUPOBAHHOM, KPUTUYECKOW OLEHKH MH(OpMAINU, MOJTYYeHHOH U3
Pa3IMYHBIX WCTOYHUKOB; COOOIIECHUS TOYHOW W JIOCTOBEPHOW WH(MOPMAIMH; SCHOCTH, JOCTYITHOCTH,
JIOTUYHOCTH B 3aBHCHMOCTH OT IICJIH, TIOJTHOTHI MJIM KPAaTKOCTH W3JIOKEHUS WH(POPMAIIUHU; CTPEMIICHHS
MOHATh  CMBICT OOpAIICHHOW K 4YeJIOBEeKY peuyd (YCTHOW W THCHMEHHOW); BEICHUS Jualiora JyIs
BBISIBJICHHSI Pa3HBIX TOYEK 3pEHHS Ha pacCMaTpUBACMYIO HMH(DOPMAIIHMIO; BBIPAKCHHS JIMYHBIX OIICHOK U
CYXJCHHIA; MPUHATHS BBIBOAA, KOTOPKIA (popMupyeTcs B Ipoliecce KOMMYHHUKAITHH.

Icmemuueckue YeHHOCHU: NO3UMUBHOE UYBCMBEHHO-YEHHOCHOe OMHOUleHUe: K OKPYKAIOLIEMY MUPY
(kpacoTa, COBEPIICHCTBO U TapMOHHUSI OKPYXKAIOILIEH MPUPOJIBI M KOCMOCA B IIEJIOM); IPUPOTHOMY MHUPY
BEIIECTB U UX MPEBPAILIECHUI HE TOJIBKO ¢ TOYKH 3PEHUS MOTPEOUTENS, a KaK K UCTOYHHUKY MPEKPACHOTO,
TAPMOHHWYHOTO, KPACHBOTO, TMOJIYUHSIONIETOCS 3aKOHOMEPHOCTSM, MPOIOPIHUOHAILHOTO (HA MpUMeEpe
B3aMMOCBSI3U CTPOCHHS M CBOWCTB aTOMOB W BEIICCTB); BBITOJIHCHUIO YICOHBIX 3a/1a4 KaK K IMPOIECCY,
JIOCTaBJISIONIEMY 3CTETHYECKOE YJIOBOJBCTBUE (KpAacHBOE, M3SIIHOE PEIICHHWE WM JI0Ka3a- TEeJIbCTBO,
MPOCTOTa, B OCHOBE KOTOPOH JICKHUT TapMOHUSA); NOHUMAHUE HeoOXoO0umMocmu M300pPaKEHUs] UCTHUHBI,



HAay4YHBIX 3HAHUN B YYBCTBEHHOH ¢opMe (Hampumep, B NPOU3BEACHHUSIX HCKYCCTBA, MOCBSIIEHHBIX
Hay4YHBIM OTKPBITUSIM, YYEHBIM, BEIIECTBAM U UX MPEBPALICHUSM).

S. JInuHoCTHBIE, MeTaNIpeIMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS Kypca

XHUMHUH

Ilo 3aBCPIICHHUIO KypCa XUMHH HA 3TAIl€ OCHOBHOI'O O6IJ.[CFO O6pa3OBaHI/IH BBIITYCKHUKH OCHOBHOH
IOKOJIbI JOJIKHBI OBJIAACTH CICAYIOMIUMHU PE3YyJIbTaTaMU:

JIM4HOCTHBIE pe3y/IbTaThI:

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

2) ¢opmuposanue OTBETCTBEHHOTO OTHOUICHHS K IO3HAHUIO XHMHH; TOTOBHOCTH M CIIOCOOHOCTH
YUYAIIMXCSl K CAaMOPa3BUTHIO M CaMOOOPa30BAHUIO HA OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB W TEOPUH
XMMHHU; OCO3HAHHOT'O BBIOOpA M MOCTPOEHUE HHAMBUIYaIbHOIM 00pa30BaTeNbHOM TPAEKTOPUHY;

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

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BHUTHs HAYKH U OOLIECTBEHHOI
[IPaKTUKHU, B TOM YHUCIIE U XUMHUUECKUM;

5) oceoenue colMaNbHBIX HOPM, MPAaBWIJI MOBEACHUS, poyicii U (HOPM COLUAIBHON KU3HH B COILYME,
OpUpPOJe M YaCTHOM >KM3HH HAa OCHOBE JKOJIOTMYECKOH KyJIbTYphl W 0€30MacHOro oOpamieHus ¢
BELIECTBAMH U MaTepHUaIaMu;

6) ¢opmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHHKAMH M B3POCIBIMH B
nporecce 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJE3HOM, Y4eOHO-HCCIIe0BATENIbCKOM, TBOpYECKOH U
JOPYTUX BUAOB JEATEIBHOCTH, CBA3aHHBIX C XUMHEH.

MetanpeaMeTHble pe3yJbTaThl:

1) onpeoenenue 1enelt COOCTBEHHOTO 00YYEHHUsI, TOCTAHOBKA U (popMyHpoBaHue JUIs ce0sl HOBBIX 337134,
2) naanupoganue MyTei TOCTHKEHHS KETaeMOro pe3yibTaTa 00y4eHHs XUMHH KaK TEOPETHIECKOro, TaK
M DKCIIEPHUMEHTAIILHOTO XapaKTepa,

3) coommnecenue cBOMX NEUCTBUI C IUIAHUPYEMBIMH De3yJIbTaTaMHU, OCyujecmeiieHue KOHTPOIS CBOCH
JeSTeIbHOCTH B MpOIecce JOCTHXKEHUS pe3ynbTaTa, onpedenerue ciocoO0B ASWCTBUI MPU BBHIIOJHEHUU
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBUHU C NMPaBUJIAMH TEXHUKU O€30MaCHOCTH;

4) onpedeneHue WCTOYHUKOB XUMHYECKOH HHGOpPMALUK, TMOJIyuYeHHE U aHamu3 e€, CO3[daHue
MH(POPMAIIMOHHOTO MPOJYKTA U €ro Mpe3eHTalNs;

5) wucnonvsosanue OCHOBHBIX WHTEIUICKTYaJbHBIX OIEpalMii: aHalW3a ¥ CHHTE3a, CPaBHECHUS W
CHUCTEMaTH3aIi, O0O0OIEHNs W KOHKPETH3alluH, 6blisleHue TPUINHHO-CICACTBEHHBIX CBsI3ed U
nocmpoeHue JOTUIECKOTO PACCYXAEHHS W YMO3AKIIOYeHUS (MHAYKTHBHOTO, AEAYKTHBHOTO H TIO
aHAJIOTWH ) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO COJICPIKAHMS;

6) ymenue co3naBaTh, IPUMEHATh U IPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICITH M CXEMBI JJISl PEILICHHUS
y4eOHBIX M [MO3HABATENbHBIX 33/a4;

7) popmuposanue n pazsumue YKOIOTMIECKOTO MBIIUICHHS, YMEHHE PUMEHSITH €T0 B TI03HABATEILHOM,
KOMMYHHUKAaTHBHOH, COLIMATBHOM MPaKTHKe U MPOQecCHOHANbHON OpUeHTaLUY;

8) eenepuposanue uneit u onpeneneHne CPeiCTB, HEOOXOANMBIX JUIS HX PEATU3aALIUH.



IIpeameTHBIE pe3yIbTaThI:

1) ymenue 0603HaYATh XMMUYECKUE AIEMEHTBI, Ha3bIBATh HX M XapAKTEPU30BaTh HA OCHOBE ITOJ0KCHHS B
nepuoanueckon cucreme /1. 1. Menneneesa;

2) ¢opmyruposanue W3y4CHHBIX TOHSATHIA: BEIIECTBO, XUMHUYCCKHU 3JIEMEHT, aTOM, MOJICKYJa, HOH,
KAaTHOH, aHUOH, [IPOCTOE U CIOYKHOE BELECTBO, XMMHUECKas peaklus, BUAbl XUMUUECKUX pEaKLUUi U T.
I.;

3) onpeoenenue no GopMyiiaM cocTaBa HEOPraHMIECKUX M OPTaHUYECKHUX BEILECTB, BAJICHTHOCTH aTOMOB
XMUMUYECKHUX 3JIEMEHTOB WM CTETIEHU UX OKUCIICHUS;

4) nonumarnue nHGOPMALMH, KOTOPYIO HECYT XUMHYECKHE 3HAKH, GOPMYIIbI U ypaBHEHUS;

5) ymenue rnaccuguyuposams TPOCTBIC (METAIBI, HEMETAUIbI, OJAarOpOJHBIC Ta3bl) U CIIOKHBIC
(OvHapHbIE COENMHEHUS, B TOM YHCJIE U OKCUJBI, a TAKXKE TUIPOKCHUIbl — KHUCIOThl, OCHOBaHMUS,
amM(OTepHbIC TUPOKCUIBI — U COJIN) BEIECTBA;

6) ¢opmynuposanue EPUOANICCKOTO 3aKOHA, 0OBACHEHUEe CTPYKTYPhl U UHPOPMAIIMU, KOTOPYIO HECET
nepuojuyeckas cuctemMa xumuyeckux aviemeHtoB JI. M. MeHneneeBa, packpvimue 3HaYeHUs
NEPUOINYECKOT0 3aKOHA;

7) yMmeHue Xxapakmepuzoeéamv CTPOCHHE BELIECTBA — BHIbl XUMHYECKHX CBs3CH U THUIBI
KPUCTAJUNINYECKUX PEIETOK;

8) onucanue cTpOCHUS aTOMOB XHMHYECKHX OJJIEMEHTOB C TOpPSIKOBbIMH HOMmepamu 1—20 u 26,
omoobpaxicerue UX C TOMOIIBIO CXEM;

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

10) nanucanue cTpyKTYpHBIX (HOPMYJT MOJICKYJISIPHBIX COCIUHEHUH M (POPMYJIBHBIX €IMHHI[ HOHHBIX
COEIMHEHUI! 110 BaJICHTHOCTH, CTEIIEHU OKHMCIICHUS WK 3apsily HOHOB;

11) ymenue popmynuposams OCHOBHBIC 3aKOHBI XUMHHU: OCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO
CTPOEHMSI, COXPAHEHHS MACCHI BEILIECTB, 3aKOH ABOrajpo;

12) ymenue ¢hopmynuposams OCHOBHBIC TOJIOKCHUS ATOMHO-MOJICKYJSIPHOTO YYEHHS U TCOPUH
EKTPOINTUYECKON TUCCOLUALINY;

13) onpedenenue npu3HAKOB, YCIOBUIN MPOTEKAHUS M MPEKPAIICHUS] XUMUYECKIX PEaKIInii;

14) cocmasnenue MONEKYJSIPHBIX YpPaBHEHUH XUMHYECKUX PEAKIUi, MOATBEPXKIAIONIMX OOIIHe
XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BELIECTB M OTPAXKAIOUIMX CBSI3H MEXIY
KJaccaMH COCOUHCHHI;

15) cocmasnenue ypaBHEHHI peakifii C y9acTHEM DIICKTPOIUTOB TAK)KEe B HOHHOH (opme;

16) onpeoenenue MO0 XMMUYECKAM YPaBHEHUSM MPUHAIICKHOCTH PEAKIUil K ONPEACIEHHOMY THITY HIIH
BUJLY;

17) cocmaenenue ypaBHEHHH OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIMH C MOMOIIBI0 METo/a
AJIEKTPOHHOTO OanaHca;

18) npumenenue NOHITUN «OKUCIICHHE» U «BOCCTAHOBJICHHE» IS XapAKTEPUCTUKNA XUMHUECKUX CBOMCTB
BELIECTB;

19) onpedenenue ¢ TMOMOIIBIO KAYSCTBEHHBIX PEAKIUN XJIOPHI-, Cyib(aT- U KapOOHAT-aHHOHOB H
KaTHOHA aMMOHHUS B PACTBOPE;

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

21) ymenue xapaxmepuzoéamsv TOJOXKEHUE METAJUIOB M HEMETAJUIOB B IEPHOANYECKON CHCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJIIOB, 00IIMe GU3NUECKHE M XUMUYECKHE CBOMCTBA;

22) 0bwsicHenue MHOTOOOpa3Hsl TPOCTHIX BEIIECTB SIBJICHUEM AJUIOTPOITUH C YKa3aHHeM €€ MPUUHH,

23) ycmanosnenue pa3inauii THAPO-, TUPO- U ICKTPOMETAITYPIHH U WILIIOCMPUPOSAHIUe ITUX Pa3TnIril
MpUMepaMu MPOMBILIUIEHHBIX CIOCOOOB MOJIy4YE€HUSI METAJIIOB;



24) ymenue Oasamwv o0uIyl0 xapaktepucTuky osimementoB |, I, VIIA rpymm, a Taxke Bomopoja,
KHCIIOpOJa, a30Ta, cephl, (ocdopa, yriepoaa, KpeMHHUsS U OOpPa30BAHHBIX MMHU TPOCTHIX BEIIECTB H
BOXHEUIINX COCTUHEHUH (CTpOEHUE, HAXOXKACHUE B MPHUPOJIE, NOTyYeHHe, (PU3NIECKHEe U XUMHUYECKUe
CBOMCTBa, IPUMEHEHUE);

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

26) ymenue npouzeo0ums XUMHUECKHE PACYEThl ¢ MCIOIb30BAHUEM MOHATHH «MaccoBasi J0JIs BEIIeCTBA
B CMECH», «KOJIMYECTBO BEIECTBA», «MOJISIPHBIA 00BEM)» 10 (POpMyIiaM B ypaBHEHHSIM PEAKIIHA;

27) onucanue CBOWCTB U MPAKTUIESCKOTO 3HAUCHHS U3YICHHBIX OPTaHMYCCKUX BEIIECTB;

28) evinosnenue O0O3HAYCHHBIX B MPOrpaMMe 3KCIIEPUMEHTOB, PACHO3HABAHUE HEOPTaHUYECKUX
BEILIECTB 10 COOTBETCTBYIOLIMM ITPU3HAKAM;

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

Cucrema olleHKH:
1. Ouenka YCTHOTO oTBeTa
O1mMeTKa «5»:
- OTBET MOJHBIN U MPaBUIbHBIA HA OCHOBAHUM W3YYEHHBIX TEOPHUIA;
- MaTepuaj U3J0KEH B ONPEJCICHHOW JOTHYECKON MOCIeA0BATeIIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;
- OTBET CaMOCTOSATCIbHEIMN.
Otmerka «4»;
- OTBET MOJIHBIN U MPaBUJIbHBINA HA CHO BAHUH U3YYEHHBIX TEOPU;
- MaTepuaj U3JI0KEH B OINPEACIICHHON JIOTUUECKOW MOCIe0BATeIbHOCTH, MPU TOM JIOMYIIEHbI
JIBE-TPHU HECYIECTBEHHBIE OMMOKH, UCTIPABIICHHBIE TIO TPEOOBAHUIOYUUTEIIA.
Ormerka 3»:
-OTBET TONHBIA, HO TPU OSTOM JOMYIIEHa CYIIECTBEHHas OMHOKa WX  OTBET
HETIOJIHBINA, HECBA3HBIMN.
OTtmeTKa «2».
- mpu OTBeTEe OOHAPY)KEHO HEMOHMMaHUE YYallUMCSIOCHOBHOTOCOJIEPKAaHUS y4eOHOTO
MaTepuaga WIH JOMYIICHbl CYIIECTBEHHBIE OIIMOKH, KOTOpPHIE YyYallUiics HE MOXKET
WCIIPABUTH MPU HABOJSIINX BOMPOCAX YUUTENsl, OTCYTCTBHE OTBETA.

2. OueHKa KCIePUMEHTAIBLHBIX yMEeHHI

OrneHka cTaBUTCS Ha OCHOBAaHMM HAOMIOJCHMS 3a y4alllUMUCA M MHUCBMEHHOTO OTYeTa 3a
pabory.
OTMeTKa «5»:
- paboTa BBITIOJTHEHA MOTHOCTHIO U TPABUIIBLHO, CIETaHbI TPAaBUIbLHBIE HAOJIOICHHUSI HBBIBOIBI;
- OKCIIEPUMEHT OCYIIECTBIIEH IO IUIAHY C YYETOM TEXHHKH O€30MaCHOCTH W TPABHI PabOTHI C
BEIIIECTBAMH HOOOPYOBAaHUEM;
- MPOSIBJIEHBI OPTAHU3AIMOHHO - TPYOBBIE YMEHHUSI,TOIJIEPKUBAIOTCS
YUCTOTA paboUyero MecTa u MopsAoK (Ha CTOJIe, SKOHOMHO MCTIOJIb3YIOTCS PEaKTUBHI).
OTMeTKa «4».
- paboTa BBHITIOJIHEHA TPaBUJIBHO, CHACJIaHBI MPABHJIbHBIC HAOIIOJCHUS W BBIBOJBI, HO TPHU
ATOM JKCIIEPUMEHT MPOBEJACH HE MOJHOCTHIO WJIU JOIYIICHBI HECYIICCTBEHHBIE OMMOKH B



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

- paboTa BBIMOJIHEHA MPABUIHLHO HE MEHEE 4YeM HAIOJOBHHY WJIM JOMYIICHA CYIIEeCTBEHHAs
omuOKa B X0/l IKCIIEpUMEHTa B 00BsICHEHNHU,BO)OPMIIEHUN paboThI, B COOIOCHUN TTPaBUII
TEXHUKHU 0€30MacHOCTH Ha paboTe C BEmeCTBAMHU M 00OPYJOBaHHEM, KOTOpasi UCIPABISETCS
NoTpeOOBAHUIO YUUTEIIS.

OT1MmeTKa «2»:

- TonyIeHbl ABe (M 0oJiee) CyIeCTBEHHbIE OMMUOKK B XOJ€: dKCIIEPUMEHTA, B OOBSICHCHUH, B
obopmiieHUH pabOThl, B COOJIOJCHUM NPaBUJI TEXHHKHA OE30MAaCHOCTH MpU paboTe C
BelIeCTBAMH U  00OpYyIOBaHMEM,KOTOpbICYYAIlUiicd HE MOXET HCIPaBUTh JaXe 110
TpeOOBAaHUIO YUUTEIS;

- paboTa He BBINOJIHEHA, Y YUaIerocsi OTCYTCTBYET AKCIIEPUMEHTAIbHbIE YMEHHUS.

3. Ouenka yMeHMii pemiaTh pacdyeTrHble 3agaun OTmerka
«S»:
-B JIOTHYECKOM pAcCYyXIEHHHM M peHIeHHH HeT OomuOOoK, 3aJaya pelieHa
palroHaTbHBIMCIIOCOO0M;
OTmeTka «4»:
- B JIOTHYECKOM PACCYXJICHUU U PEIICHUS HET CYIIECTBEHHBIX OIMOOK, HO 3ajaya pelieHa
HEPALMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIXOIHUOOK.
OtmeTka «3»:
- B JIOTHYECKOM PACCYXJICHHH HET CYIICCTBCHHBIX OIIMOOK, HO JOMYIICHA CYNIESCTBEHHAS
omrMOKa B MaTeMaTUYECKUXPACcUYeTax.
OT1meTKa «2»:
- IMEETCS CYIICCTBCHHBIE ONTHOKY B JIOTHYECKOM PACCYKJICHUU U B PCIICHHH,
- OTCYTCTBHUE OTBETa Ha3a/IaHUE.

4. Onenka NUCLMEHHBIX KOHTPOJLHBIX pador OTmerka
«5»:
- OTBET MOJIHBINA U TTPaBUJIHHBIN, BO3MOKHA HECYIIECTBEHHAs OIIMOKa.
Otmerka «4»:
- OTBET HETOJHBIN WUJIU JIOMYIIEHO He 0oJiee ABYX HEeCYIIECTBEHHBIX OIIMOOK.
Otmerka «3»:
- paboTa BBINOJTHEHA HE MEHEE YeM HAIOJOBUHY, OMYIIEHa OJHA CYIIECTBEeHHAs! OIIMOKa U TIPH
STOM JIBE-TPUHECYILIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBHITIOJIHEHA MEHBIIE YEM HAMOJOBHHY WJIH COJIEPKHUT HECKOJBKO CYIIECTBEHHBIX
OImuOOoK;

- paboTa HEBBITTOTHEHA.

[Ipy oneHKe BBINOIHEHUS MUCHBMEHHOW KOHTPOJIBHOM paboThl HEOOXOIMMO YUHMTHIBATh
TpeOoBaHUS €IMHOTO OpporpapuuecKoro pexxuma

5. OueHKa TecToBBIX pafoT
Tectbl, cocTosiie W3 MATH BOIMPOCOB MOXKHO HCIIOJNB30BaTh MOCIE M3YyYEHHUS KaXIAOro Marepuasa
(ypoxa). Tect u3 10-15 BompocoB ucmonb3yercst i nepuonudeckoro koutpoins. Tect uz 20-30



BOITPOCOB HEOOXOIMMOHUCIIONB30BATh JJISI UTOTOBOT'O KOHTPOJIS.
[Ipu olleHMBAaHUU UCTIOJIB3YETCS CIIEYIOLIAs IIKaja;
JI1sd TecTa U3 5 BOIPOCOB

* HET OLIMOOK — OIEHKA «5»;
* oHAa OIINOKA — OLEHKa«4»,
* JIBE OLIMOKH — OIEeHKa«3»;

* TpU OMHUOKH — OIEHKA«2».

Jlia Tecta u3 30 BOOpocoB:

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

* MeHbIIe 12 TpaBUJIbHBIX OTBETOB — OTMETKA «2».
O1LleHKa BBRINOJHEHNUS TECTOBBIX 3aJaHUI:

e  OtrMmeTKa «5»: yJamuiics BBITOIHIII TECTOBBIC 3a1anus Ha 85 — 100%.

e OTtMeTKa «4»: yJamuiics BEITIOIHUI TECTOBBIC 3a1anus Ha 65 — 84%.

o Ormerka «3»: yyamuiics BBITIOJHUI TECTOBbIE 3aAanus Ha 49 — 64%.

e  OrMmeTKa «2»: ydaluiics BbIIIOJIHWI TECTOBbIE 3aJaHUsI MeHee yeM Ha 49%.

KoHTposibHO-U3MepHUTe/IbHbIE MaTepuajbl IpelIHa3HAYeHbl AJIs TPOBEPKH YpPOBHS YCBOCHUS
y4eOHOro Marepuaja Ha OCHOBaHMHM O0pa30BaTEIbHOTO MHUHHUMYyMa CcOJepskaHus oOpa3oBaHUS U
TpeOOBaHUN K YPOBHIO MOJTOTOBKM BBITYCKHUKOB MIKOJI. OHU COCTaBIIEHBI Ha OCHOBE MHOTOJIETHEH
MeJarOruYeCKOi MPAKTUKH C YIETOM Pa3IUYHBbIX METOJAMUYECKUX pa3padOToK.

ITo BceM ri1aBaM Kypca M UX paszfenaM MpeaiaraeTcs TEeKyIMi U TEMATHYECKHIT KOHTPOJIb 3HAHUW U
yMeHUU B GOpMe XUMHUYECKUX TUKTAHTOB U T€CTOB, CAMOCTOSITEIILHBIX U KOHTPOJIBHBIX padOT. 3a1aHus
000uX BapHaHTOB pabOT CXOJHBI MO COJEPIKAHHUIO U XapAKTEPy BBHIMOTHAEMBIX YICOHBIX ACHCTBUM.

s opranuzanmu 3¢Q¢GeKTUBHON paboThl BCEro Kiacca ¢ y4eTOM HWHIUBUAYAIbHBIX CIIOCOOHOCTEH
KaKJOTO y4amierocst B psije padoT, BXOIAIIMX B MOCOOUE, MPEACTABICHBI 3a/laHUsl Pa3IUYHBIX YPOBHEH
CJIO’KHOCTH.

HezaMeHHMBIM MOMOIIIHUKOM I€J]arora B KOHTPOJIe 3HAHUH SBISAIOTCA 3amaHus B ¢opme Tecta. Mx
MO’KHO HCTIOJIB30BaTh HAa Pa3HBIX 3TANax ydeOHOTo mpoliecca:

* MPU U3yYEHUU HOBOTO MaTepHaa;

* Ha 9Tare 3aKperUICHUs U3yYeHHOT0 MaTepurara;

+ Ha ypokax 0000111aro11ero NoBTOPEHHUS;

* MPU TEKYIIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHUW U HABBIKOB Y4alllUXCs;

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

dopme EI'D.

Jns kaxxol Tembl M €€ pa3/iesioB MPEJI0KEHbl TECTOBBIE 3a/JaHUSl PA3HOIO YPOBHS CJIOXKHOCTH B
JIBYX BapuaHTaX, paccuyuTaHHble Ha 15—35 MuH winm Ha nenbll ypok. /[ BBICTaBIEHHS OLIEHKH
MpeIaracTcsl UCMOJIb30BATh CIIEAYIONIYIO MTPOIIEHTHYIO IIKATY:

35% BBITTOJHEHHBIX 3aJaHUI — OILIEHKA «2»;

36—61 % — onenka «3»;

62—85% — oreHka «4»;

86—100% — omeHka «5».



B 3aBucHMOCTH OT pe3ysbTaTOB BHITIOJIHEHHS pa0OTHI YUUTENIb MOXKET BHOCUTH B TIPEIJIOKEHHYIO
CHUCTEMY OLICHUBAHUSI KOPPEKTUBHI, TOCKOJIbKY OCHOBHAS 11€JIb KOHTPOJISL B JAHHOM CIIy4ae — He
COOCTBEHHO BBICTABIICHUE OIICHKH, a ONPEICIICHUE YPOBHS YCBOCHHS YYaITUMUCS Y4eOHOTO MaTeprana u
HaIpaBJIeHUH JaibHEHIIeH paOOThl HaJ MOBBIIIEHUEM Ka4eCTBa 3HAHUM

3ananue non uudpoit 1 onenuBaercs 3 Gamtamu; mox mudpoit 2 — 5 6amwramu; o udpon 3-8
Oamnamu. 3aiaHus, OTMEUCHHBIE *, — JIJISl MHAUBHIYaJIbHOTO BBIITOJIHCHUSI.

Ecnu He yka3zaHO MHOE, KaK/IbIi OTBET YacTEH OLICHUBACTCS:

» yacth A — 2 Oayutamu;

» yactu B — 4 Gamnamu;

« yactu C - 6 Gaymtamu.

OpHako HE Bce ydamyecs MPHCTYNAOT K 3agaHusM dactd C u TeM OoJiee BBIMOIHSIOT HX
MOJTHOCTHI0. UTOOBI MMOBBICUTH TIOJIOKHUTEIBHYIO MOTHUBAIIMIO K BBIITOJIHEHHIO 3a1aHui yactu C, yuyuTelnb
MOJKET OOBSIBUTH O BBICTABJIICHHUH IO PE3YJIbTaTaM TECTa JIBYX OIICHOK: MepBO — 3a yactu A u B, a BTO-
poit — 3a yacTb C — C UCI0JIb30BAHUEM ITPOLIEHTHOMN IIKAJIbl OLIEHKH 3HAHUM.

Bormpockl st Bcex BHIIOB KOHTPOJISI 3HAHWH COCTaBIICHBI TaKMM 00pa3oM, 4TOOBI MEJaror ¢ Ux
MOMOIIBI0 MOT BBISIBUTh 3HAaHUS YYalllUXCS IO BCEM Y3JIOBBIM BOIIPOCAM TJIaBBI M pa3jielia Kak Ha
0a30BOM YpOBHE, TJe HEOOXOIUMO TOJBKO BOCIPOU3BEICHHE YUYEOHOrO Marepuaia, Tak M Ha
YCIOXKHEHHOM YpPOBHE, Tlie TpeOyeTcs yMEHHE aHAIM3MpPOBAaTh W CPABHHUBATH JIaHHBIC, MPUMCHSS
TBOPYECKHUE CIIOCOOHOCTH.

Bce oOyuaromiyie BUABI KOHTPOJIS MPEIIOJIaraloT KOJUICKTUBHYIO JNEATEIbHOCTh YYallluxcs 00 B
nape, JIn0o B TPYIIE U CAMOIIPOBEPKY.

[Tpr OATOTOBKE K KOHTPOJBHBEIM paboTamM HE0OXoIuMO OOpaTHTh BHUMAaHUE HA 3aJaHHs YPOKOB
0000Mmaronero MoBTOpeHus. B 3ToM ciydae ydamiuiecss B COOTBETCTBHH CO CBOMMH CIIOCOOHOCTSIMHU
OTIPEICIISIOT JUTSI ce0sl 3aJaHMsI, KOTOPhIC MOTYT BBIITOJIHUTb.

PacueTHble 3a1aun pa3NMUHBIX TUIIOB M YPOBHEH CIOKHOCTU MPEJCTABICHBI B TOcOOUM OI0KamMu, a
Tak)Ke BKIIIOUEHBI B Pa3HbIe BHUJIbI KOHTPOIS 3HAHWMA. YUYUTENIb MOXKET IO KeNaHUI0 BKIIOYATh MX Kak
JOTIOTHUTEIFHOE 3aJaHKe B JI000M BUJ KOHTPOJS WJIM TMpeajaraTh y4amuMmcsl OTAeNbHbIE CaMOCTOs-
TebHBIE Pa0OTHI MO PEUICHUIO TTOJOOHBIX 3a/1ad.

IIpoBeneHne XUMHYECKOT0 JUKTAHTA

3amanus sl 00OMX BAapUAHTOB KPAaTKO 3alUCHIBAIOTCS HA JIMIIEBOM CTOPOHE JOCKM WM Ha
KOZOTpaHCIIapaHTe; OTBETHI Ha BOMPOCHI KeNaTeIbHO HAMMCcaTh Ha OOPaTHOW CTOPOHE JOCKU UITH TaKXKe
Ha KOJIOTpaHCHapaHTe. YUMUTENb 3aYUTHIBAET COJAEPKAHUE BOIPOCA, ydalllMecs 3allUCHIBAIOT OTBET B
TeTpaasx.
[To oxoHYaHMM TUKTAHTA MPOBOJAUTCS CAaMOIIPOBEPKaA:

+ OIIMOOK HET — OIIEHKA «5»;

« gonyueHsl 1—2 omuoku — «4»;

* JOTYIIEHBI 3 OMHUOKH — «3%.

B 3aBucHMOCTH OT CTeNEHU MOATOTOBIEHHOCTH YYalIUXCS YUYHUTENIb MOXXET M3MEHUTb KPUTEPHl
OIICHKH padoT B MOJB3Y YUCHHKA.



Conep:kanue y4e0OHOro npeamera
Xumus 8 kiace
(70 yacoB, 2 yaca B HeJ1eJI10)
HavaabHble NOHATHS U 3aKOHBI XUMUHK(21 yac)

Tena u BemectBa. CBOMCTBa BENIECTB. DTaJOHHBIC (PU3UUECKHE CBOMCTBA BellecTB. MaTepuaibl 1
MaTepuasoBesieHue. Poilb XuMUU B JKM3HM COBpeMeHHOro obmiectBa. OTHOIIEHHE OOIIECTBA K XUMUHU:
xeMouusa U xeMohoousi.

Meronsl  u3ydeHus xumud. HaOmonenwe. OkcrmepumeHt. MojenupoBanue. Mogenn
MaTepUaIbHbIE U 3HAKOBbIE UM CUMBOJIbHBIE.

I'azel. JKunkoctu. TBEpable BemecTBa. B3anMHbIe Iepexoapl MKy arperaTHbIMUA COCTOSHUSAMU
BEIIECTBA: BO3TOHKA (CyOnuMarnusi) u jaecyOnuMManusi, KOHACHCAIMS W UCIApeHHe, KPUCTAIUIM3aLUs U
IIJIaBJICHUE.

®usnueckue sBneHusa. Yucrole BemecTsa U cMecu. ['oMoreHHele U rereporeHHsle cmecu. Cmecu
razoo0pasuble, kuakue U TBEpHAbIe. CrocoObl pa3feNeHus cMecel: MEeperoHka, WM JUCTHIUISIINS,
oTcTauBaHue, PUIbTPOBaHUE, KPUCTAJUIM3AIMS WIH BbhiapuBanue. Xpomatorpadus. [Ipumenenue atux
croco00B B J1a00paTOPHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHUYECKUE AIEMEHThl. ATOMBI U MOJIEKYJbl. IIpocThie U cloXHBIE BelecTBa. AJUIOTPOIUS Ha
npumepe kucinopoga. OCHOBHbIE IOJIOKEHHMSI aTOMHO - MoOJIEKyJspHoro ydenus. Moubl. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI.

3Haku (CMMBOJIbI) XMMHYECKUX 3JeMeHTOB. MH}opmanus, KOTOpYyr0 HECYT 3HAKH XMMHUYECKUX
AJIEMEHTOB. OJTUMOJIOTHSI Ha3BaHMM HEKOTOPBIX XHMMHUYECKUX 3JeMeHTOB. Ilepuomudeckas Ttabnuia
xumuyeckux snemeHtoB JI. M. MenpaeneeBa: KOPOTKONMEPUOAHBIM U JUIMHHOIEPUOJHBIA BapUaHTHI.
[lepuoas! u rpynnsl. [maBHas u moGouHas moArpymmsl, uau A- u b-rpynnsl. OTHOCHUTENbHAS aTOMHAas
Mmacca.

Xumnueckue (opmynsl. MHaexkcsl n ko3dpduumentsl. OTHOCHUTENbHAsT MOJEKYJIpHas Macca.
MaccoBast 1051 XMMHUYECKOro 3JIeMeHTa B coequHeHuH. MHpopmaius, KOTOpyro HECYyT XMMHUYECKHE
(bopMyIBI.

Banentnocts. CtpykTypHBble (GOpMYIbl. XUMUUECKHE JIEMEHTHI C MOCTOSHHON M TEepEMEHHON
BaJIGHTHOCThIO. BbIBOox (opMynsl coequHeHuss 1o BajleHTHOCTH. OmpeneneHue BaJeHTHOCTH
XMMHYECKOIo 3JeMeHTa 1o ¢opmyne BemecTBa. CocTaBlieHHEe Ha3BaHUN COEIMHEHHH, COCTOSALIMX W3
IBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJIECHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTABA BEILIECTB.

Xumuueckue peakuuu. PeareHTbl W MpoAyKThl peakuuu. [Ipu3HaKM XUMHUYECKHX pEaKIMi.
VYcnoBus ux nporekaHus U mpekpaieHus. Peakuuu ropeHus. DK30T€pMUUYECKHUE M 3HIOTEPMHUYECKHE
peaxuu.

3aKOH COXpaHEHHUsT MacChl BellecTB. XHMUYeckue ypaBHeHHUs. CoOCTaBlIeHHE XUMHUYECKUX
ypaBHeHuil. MHbopMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccuukanuss XMMHUYECKHX peakUuil MO COCTaBy M YHUCIY peareHTOB M MPOAYKTOB. THIIBI
XUMHAYECKUX peakiuil. Peakuun coenuHeHMs, pa3iokeHHs, 3amenieHus U oOMeHa. KatamuzaTopsl u
KaTaJlus.

JdemMoHcTpauuu
* Komnnekuust MatepranoB U U3IEIUHN U3 HUX.
*  Monenu, ucnoib3yeMble Ha ypokax (hU3HKHU, OMOJIOTUH U Teorpaduu.
*  OObEMHBIE U MIAPOCTEPIKHEBBIE MOJIETTN HEKOTOPHIX XUMUYECKHUX BEIIECTB.

*  Mopenu KpUCTaNINYECKUX PEIIETOK.



* Cobupanue npubopa ajs MOJyYSHHs ra3a U IPOBEpKa ero Ha FTepMETHYHOCTb.

* Bosronka cyxoro jibja, ona win HadTalauHa.

* ArperatHble COCTOSIHUS BOJIBI.

* Paznenenue 1ByX HECMEHIMBAIOIIMXCA KUIKOCTEH C HIOMOLIBIO IETUTEIbHOW BOPOHKHU.

e JlucTUiuIITOp U ero padora.

* VYcraHoBka s GUIbTpoBaHUA U €€ paboTa.

* VYcraHoBKa /s BeIIapuBaHUs U €€ padoTa.

*  Komnekuust ObITOBBIX TPUOOPOB /17151 PUIBTPOBAHUS BO3IyXA.

* Pazgenenue kpacsiiero BemiecTsa (haomacrepa ¢ MOMOLIbI0 OyMaXHON Xpomarorpaduu.

*  Mogenu aIoTPONHBIX MOAU(UKAINK YTIEpoaa U CEphI.

* [lonydenue o30Ha.

* Toprpers . 5. Beprennyca u JI. . Menzeneesa.

* KopoTkoneprnoaHslii U JUIMHHONIEpUOAHBIN BapuaHThl [leprnoanyeckon cucremsr /1. U.
Menneneena

* KoHcTpyHnpoBaHuEe IIApOCTEP>KHEBBIX MOJEIEH MOJIEKYII.

* Amnnapat Kunna.

* Pasznoxenue Ouxpomara aMMOHHUSL.

* T'openue cepbsl 1 MarHMEBOM JICHTBI.

* Tloptpetsl M. B. Jlomonocosa u A. JI. JIaBya3be.

*  OnbIThl, WTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChl BELIECTB.

* T'openue ocdopa, pacTBopeHHe MPOAYKTa TOPEHHSI B BOJIC M HCCIICIOBAHUE MTOTyYEHHOTO
pacTBOpa JAKMYCOM .

* BsaumoaelcTBUE COIITHON KMCIIOTBI C IMHKOM.

* Tlonyuenue runpokcuaa menu(Il) u ero paznoxxeHue npu HarpeBaHUH.
JlaGopaTopHble ONbITHI

. O3HaKOMIIEHHE C KOJIUIEKIIUEH TaOOpaTOPHON TTOCY/IBI.
. IIpoBepka npubopa Jist MOIyYeHHsI Ta30B HAa T€PMETUYHOCTb.
. O3HaKOMIIEHHE ¢ MUHEpallaMH, 00pa3yIOIIMMA TPaHHT.

. IIpuroroBieHne reTeporeHHON CMECH MOPOLIKOB CEPHI U JKelle3a U UX pa3fiesieHue.

1
2
3
4
5.
6
7
8
9

B3aumopeiicTBue pacTBOpOB XJIOPUIOB U MOJUAOB Kallusi C paCTBOPOM HHUTpaTa cepedpa.

. [lonyuyenue ruapoxcuaa meau(ll) u ero B3aumopeiicTBre ¢ CEpHOIl KUCIOTOM.
. BzaumoneiicTBrue pactBopa COJIbl C KUCIOTOM.

. IIpoBepka 3akOHa COXpaHEHHsI MACCHI BEIECTB HA IPUMEPE B3aUMOJEHCTBHS IIETOYN U KHCIIOTHI.

HpOBepKa 3daKOHa COXPAaHCHUS MACChbl BCIICCTB Ha HPHUMEPC B3aUMOJCUCTBUS MIETOUYU U COJIH

xenesa (II).

10. PasnoxeHue nmepokcuaa BOAOPOAA ¢ HOMOIIBIO OKcuaa mapranma (IV).

11. 3amemenue kene3oM MeaH B MEJHOM KYIIOPOCE.

IIpakTnyeckune padoTnl

1.

3HAKOMCTBO C JJabopaTopHbIM o0opynoBanueM. [IpaBuia TeXHUKH 0€30MaCHOCTH NpH padboTe B

kabunrete xumMun. Hekotopsie BUIbI padboT.

2.

AHaIn3 1MOYBHI
Bazkneiinue npejacTaBuTe/ Il HeOpranuvyeckux BemlecTs. KojimuecTBeHHbIe OTHOLIEHHSI B



xuMuu(18 yacon)

CocraB Bo3ayxa. [Tonsitue 06 00bEMHOM 0JIe KOMIIOHEHTA MPUPOTHON Ta30BOM CMECH —
BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOi CMECH 10 €ro 00bEMHOM J0JIe U HA00OPOT.

Kucnopon. O30m. [Tonyuenue kucnopona. Codupanuie u pacro3HaBaHUE KUCIOPO1a. XUMUIECKHE
CBOMCTBA KMCJIOPO/1a: B3aUMOJICHCTBUE C METAJJIaMU, HEMETAJNIAMU U CJI0KHBIMH BEILIECTBAMHU.
[Ipumenenue kucnopona. KpyroBopor kuciiopoja B IpupoJe.

Oxcuapl. ObpazoBanue Ha3BaHUM OKCHIOB 1O uX popmymnam. CoctaBienue GopMys OKCUIOB M0 X
Ha3BaHusAM. [IpeacraBurenu oKCUIOB: BOAA U YIJIEKUCIIbIN a3, HEralm€Hast U3BECTb.

Bonopon B npupozae. dusnyeckrne u XUuMUYECKHE CBOMCTBA BOJOPOA, €r0 MOJyYEHHUE U
IIPUMEHEHHUE.

Kucnotsl, ux coctaB u knaccudukanus. Magukaropsl. Tabmuiia paCTBOPUMOCTH.

ConsiHast ¥ cepHas KMCIIOTbI, UX CBOWCTBA U IPUMEHEHHUE.

Conu, ux coctaB 1 Ha3BaHusl. PacTtBopumocTs coseil B Boze. [IpencraBurenu conei: Xjiopus
HaTpusi, KapOoHAT HaTpus, ochar KaIbIHS.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Monb. Monsipaas macca. KpaTHble equHULIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS. U KHWJIOMOJISIpHAS
Macchl BEUIECTBA.

Pacuérel ¢ wucCnonb30BaHMEM TOHATUHM  «KOJUYECTBO BEILECTBA», «MOJSPHAas Maccay,
«MOCTOSTHHAsA ABOTAAPO».

3akon ABorajipo. MomsipHbIi 00hEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS ITIOTHOCTh OJHOTO
rasa 1o JApyromy.

KpaTtHble equHHIBI U3MEPEHUS — MHIJUTMMOJISIPHBIN U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX
BEILLECTB.

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

Pacuétel ¢ ucnosib30BaHNEM MOHITHI «KOJIMYECTBO BEILLIECTBAY, «MOJISIPHAS Maccay, «MOJISPHBIM
00BEM razoBy», «4uciao ABOraapo».

I'unpocepa. KpyroBopor Boasl B mnpupoje. Duszndyeckue M XUMHUYECKHE CBONCTBA BOJBI:
B3aUMOJICVICTBUE C OKCUAAMM.

OcHoBaHusl, X cocTaB. PacTBopuMoCTh OCHOBaHUH B Boje. MI3MeHeHne OKpacku MHIMKATOpOB B
uiennoyHo cpene. [lpencraBurenu menoyei: THAPOKCUIBI HATPHUSL, KAJIUS U KaJbIIHS.

PactBoputens u pactBopéHHoe BemiecTBo. PactBopsl. PactBopenue. 'maparsl. MaccoBas nosst
pacTBOpEHHOro BemecTBa. Pacué€rel, CcBA3aHHBIE C HCIOJIB30BAHMEM IIOHATUS «MaccoBas JIOJI
PacTBOPEHHOTO BELIECTBA.

JdemMoHcTpanuu

* OmpeneneHue coiepKaHus KUCIOPOaa B BO3IyXe.

* [lonydeHue kucaOpoIa pa3ioKeHUEM NIEpMaHraHaTa Kajlus U IepoKcua

BOJOPOJA.

* CobupaHre METOJJOM BBHITECHEHUSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHu€ KUCIOPOJA.

* Topenue maruus, xenesa, yris, cepbl U ¢pochopa B KHCIOPOJIE.

¢  Komaexus OKCHIOB.

* [lonyudenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/JIA.

* Topenue Bogopona.

* BsaumoneiictBue Bogoposa ¢ okcumom meau(ll).



e Kosnekuus MUHEpaIbHBIX KUCIIOT.

* [IpaBuno pa3baBieHus: cepoil KUCIOTHI.

e  Komgekuus cosen.

* Tabnuua pacTBOPUMOCTH OCHOBAHH, KMUCIOT U COJIEH B BOJE.

* HexkoTopble MeTaJlIbl, HEMETAIIJIbI U COEAMHEHUS KOJTMYECTBOM BelllecTBa B 1 MOJIb.
*  Mopaenb MOJSIpHOTO 00BbEMa ra3000pa3HbIX BEIIECTB.

JlaGopaTropHble ONBITHI

12.  TlomyrHeHHE U3BECTKOBOW BOJBI IIPH MPOIYCKAHMHU YIIIEKUCIIOTO Ta3a.
13. Tlomydenue BogOpOAa B3aMMOJECHCTBHEM LIMHKA M COJISHOM KMCIOTBI.
14. PacnosHaBaHWe KMCJIOT HHIMKATOPAMH.
15. H3meHeHHE OKpAaCKHM MHAMKATOPOB B LIEIOYHOM CPEJIE.
16. Osnaxkomiienue C mpenapaTamy JOMAIIHEH WM IIKOJLHON alTeuKH — PAacTBOPAMH IEPOKCUIA
BOJIOPO/A, CIIUPTOBOI HACTOMKH MOJ1a M HAIATBIPHOTO CIIUPTA.
IIpakTnyeckue padoThl
3. Tlonyuenue, coOMpaHue ¥ PaCIO3HABAHUE KHUCIOPOIA.
4. Tlonyuenue, COOUpaHUE ¥ PACIIO3HABAHUE BOJAOPO/IA.
5. TIpuroToBieHre pacTBOPOB COJIEH C UX 3aaHHON MacCOBOM J0JIEN.
OcHOBHBIE KJIacChl HeOpranm4yeckux coequnenuii (10 yacos)
O06o0061enue cBefeHuit 06 okcuaax, X KiaccupuKaluy, Ha3BaHUAX U CBOIMCTBAX.
CriocoOsl MoTyueHus: OKCHJIOB.

OcHoBaHus, WX Kiaccu(uUKalus, Ha3BaHUS M CBOWMCTBA. BzammonelcTBHEe ¢ KHCIOTaMHU,
KHCJIOTHBIMU OKCHJIaMH M COJIsSIMHU. PasnoskeHue HepacTBOPUMBIX OCHOBaHMM. CrocoObl MOTydeHUs
OCHOBaHHII.

Kucnorsl, ux wimaccupukanus u Ha3BaHus. OOmMe XUMHYECKHE CBOMCTBA  KHCIOT.
B3aumogeiicTBue KUCIOT C MeTaulaMH. OJIEKTPOXUMHUYECKUW psl  HANpPsHDKEHWM  METaslioB.
B3anMogeiicTBre KUCIIOT C OKCUAAMHU METAJIOB.

B3auMozeiicTBue KUCIOT C OCHOBAHMSIMM — peaklMs HeWTpanu3auuu. B3anMonencTBue KHUCIOT C
COJISIMH. [TonydeHnne 6eCKUCIOPOAHBIX
1 KHCJIOPOJICOACPKAIINX KUCIIOT.

Comu, ux kiaccudukanus u cBoiicTBa. B3aumoseicTeue coneit ¢ MetaiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumopaencTBue cosiei ¢ COIsAMH.

['eneTnveckue psabpl MeTauIa U HeMeTasIa. [ eHeTnyeckast CBsi3b MEXKIy KjaccaMu
HEOPraHUYECKHX BEIECTB.

JlabopaTopHbIe ONbITHI

17. BzaumozeiicTBrE OKCUIA KAIBLIUS C BOJIOIA.

18. TlomyTHEHME U3BECTKOBOM BOJIBL.

19. Peakuus nelTpanuzanum.

20. IMonyuenue ruapoxcuaa meau (1) u ero B3auMoseiicTBrE ¢ KMCIOTOM.
21. Pasnoxenue rugpoxcuna meau (1) npu Harpepanumy.

22. B3aumoeicTBUE KHCIIOT C METAILIAMH.

23. BzaumoeiicTBIE KUCIOT C COMISIMHU.

24. O3HaKOMJICHHE C KOJUIEKIIUEH COei.

25. Bzaumopeiictue cynbgara meau(Il) ¢ xenesom.



26. B3anMo ieiicTBre coieii ¢ COSIMH.

27. Tenernyeckas cBA3b HA IPUMEPE COCAUHEHHUI ME/IH.
IIpakTuyeckue padoThl

6. Peuienune sKCepUMEHTATBHBIX 3a/1a4.

Ilepunonnuecknii 3axon u Ilepuoanueckasi cucreMa XUMHUYECKHX 3JIEMEHTOB
. . MenpaeJieeBa u cTpoenue aroma( 8 yacon)

EctecTBeHHbIE cEMENCTBA XUMUUECKHUX DJIEMEHTOB:ILIEJIOYHbIE U IIE€JIOYHO3EMENIBHBIE METaJIbI,

rajjoreHbl, HMHEpPTHbIE (Omaropoanbie) ra3pl. AMQPOTEpHOCTb. AMGDOTEpPHBIE OKCHIBI U

ruApokcuibl. KomiuiekcHele comu.

Otkpsitue . . MenaeneesbiM [lepronnueckoro 3akoHa v co3ganue um Ilepuoanyeckoii
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

AToMBI KaK opma CyIIECTBOBaHHS XMMHYECKHUX 3JeMEHTOB. OCHOBHBIE CBEACHHSI O CTPOCHHHU
aToMOB. JlokazarenbcTBa CIOKHOCTH cTpoeHus aromoB. OmnbiTel Pesepdopna. [lnanerapHas mozenb
CTPOEHHS aToMa.

CocTaB aTOMHBIX si7ep: NMPOTOHBI, HEHUTpoHBI. OTHOCUTENbHAs aTOMHas Macca. B3aumocBs3b
MOHITUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI aTOMHAsl Macca.

Mukpomup. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEN aTOMOB XMMUYECKUX 1eMEHTOB NelNo
1-20. IlonsATHE O 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl.  ®usnueckuit cmbicn  cuMBOIMKUM Ilepumonnueckoid  cucteMbl. CoBpemMeHHas
dbopmynupoBka Ilepuoanueckoro 3akona. Mi3aMeHeHUs CBOMCTB AJIEMEHTOB B NEPUOAAX U TPYIIAX, KakK
(byHKIHS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa 3JEMEHTa-MeTaljla UM JJIeMEHTa-HEeMeTalla 10 MX I[OJIOKEHHIO B
[Iepnonnueckoii cucreme xuMudeckux aemeHTos . 1. Menneneesa.

JdemMoHcTpauuu
* Paznuunbie GopMbl TAOIHI] TEPUOTUIECKON CHCTEMBI.
*  MonenupoBanue nocrpoenus [lepnonnueckon cucrems! Jl. . Menneneesa.
*  Mogenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.
*  Mojenu aTOMOB JIEMEHTOB 1—3-T0 Mepuo10B
JlaGopaTopHble ONBITHI.
28. Tlonyuenne aM(pOTEPHOrO THAPOKCHIA U UCCIIET0BAHUE €I0 CBONCTB.

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHTE/IbHBIEe peakuuu (11 yacos)

Honnas xumuueckasi cBsi3b. MOHBI, 00pa3oBaHHbIE aTOMaMU METANIOB U HemeTaioB. CXembl
o0pa3oBaHMsl MOHHOW CBSI3W Ui OMHAPHBIX coelWHEHWHA. VOHHBIE KPUCTAUIMYECKHE PEIETKH U
¢du3nveckre CBONCTBA BELIECTB C 3TUM TUIIOM pemEToK. [ToHsaTHe 0 hOpMYIBHOM eTUHHIIE BEIIeCTBA.

KoBanentHass Xxumuyeckasi CBs3b. OJEKTPOHHBIE M CTPYKTypHbIe (opmyibl. KopaneHnTHas
HenoJisipHast cBsA3b. (Cxembl 00pa30BaHUS KOBAJEHTHOM CBSI3M Ui OWHApHBIX COEJUHEHH.
MonekyspHbIE 1 ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

DIEeKTpOOTPULIATENBHOCTh. PNl anexTpooTpunaTenbHocTH. KoBaneHTHas MONSIpHAsT XMMHYECKas
cBa3b. Jlumonb. Cxembl 00pa3oBaHUs KOBAJCHTHOM MOJSPHOW CBS3M A1 OMHAPHBIX COECTUHEHUH.
MounekyJIapHBIE U ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOWCTBA BEIIECTB C OTUM TUIIOM PEILIETOK.

Mertannuueckass XMMHUYECKasl CBSI3b M METAJUIMYECKas KpUCTauiMueckas pemérka. CBoiicTBa
BEILECTB C 9TUM THUIIOM PeIIETOK. Envnas npupoaa XUMHYECKUX CBS3EH.



Crenenp okwucieHuss. CpaBHEHHE CTENEHUM OKHUCIECHHUS M BaleHTHOCTU. I[IpaBumia pacuéra
CTeTIeHEeH OKUCIIEHUS 10 (popMysiaM XUMHUYECKUX COCTMHEHUH.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. OrmpejesieHre CTEeNeHeW  OKUCICHMS s
AJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA Pa3HBIX KJIAacCOB. Peakuuu MOHHOTO OOMEHa M OKHUCIHUTEIbHO-
BOCCTAHOBUTEJbHBIE peakiuu. OKUCIUTENIb U BOCCTAHOBUTEIb, OKHCICHHE U BOCCTAaHOBJICHHE.
CocraBneHrne YypaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOAOM  3JIEKTPOHHOI'O
OanaHca.

JdemMoHCcTpauMu

*  Buneo ¢parments! u cnaiiabl «MloHHas XUMUYecKasi CBSI3b ».

e Kouteknus BemecTB ¢ MOHHOM XMMHUUYECKOU CBS3bIO.

* MoJenu HOHHBIX KPUCTAIUINYECKUX PEIIETOK.

*  BuneodparmenTs u cnaiipl «KoBaleHTHaAIXUMHUYECKAs CBA3bY.

*  Kotekius BemEeCTB MOJIEKYJIIPHOTO U aTOMHOTO CTPOEHUSI.

*  Mojenu MOJIEKYJISIPHBIX U ATOMHBIX KPUCTANIMYECKUX PEIIETOK.

*  BuneodparmenTs u cnaiiapl «MeTtannndeckas XUMHUYECKask CBA3hY.

e Komneknus «MeTajuibl U CIIIaBbI».

* BsaumojeiicTBHE ITIUHKA C CEPOI, COITHON KUCIO0TOM, XiopuaoM meau (11).

* T'opeHue Maruus.

* B3saumonencTBUe XJIOPHOM U CEPOBOJOPOAHON BOJBI.
JlaGopaTopHbie ONBITHI

29 H3zrorosnenue MOJCIIN, I/IJIJIIOCTpPIPYIOH_Ieﬁ CBOMCTBA METAJNIMYSCKOM CBSA3U

Conep:xanue yueOHOT0 npeamera
Xumust 9 kjaace
(68 uacos, 2 yaca B Hej1eJI10)
IHoBTOpeHune u 0000mIeHHe cBeeHUiT O Kypcy 8 kiacca( 5 yacos)

bunapueie coenuHenus. Oxculpl cosneoOpasyoome U HecojeoOpasyroomue. ['HapoKCHIbL:
OCHOBaHUs, aM(poTepHbIe, KUCIOThL. CpelHue, KUCIIbIe, OCHOBHBIE COJIH.

O06o0uieHne cBeeHUl 0 XUMHUYECKuX peakuusax. Knaccudukanus XUMHYECKUX peakmuid Mo
Pa3IMUHBIM OCHOBAHUAM: COCTAaBy MW YHCIY pPEarupyromux u o6pa3y}onmxc;{ BCIICCTB, TCIIJIOBOMY
3¢ deKTy, HalpaBIeHHUIO, U3MEHEHHUIO CTENEHEH OKUCICHHS 3JEMEHTOB, 00pa3ymoIIMX pearupyroiue
BelIeCTBa, (pasze, NCIOJIb30BAHUIO KaTaln3aTopa.

ITonsTHe O CKOpPOCTH XUMHYECKOH pEaKkmuu. @aKTOpBI, BJIIMAIOINHUE HA CKOPOCTbh XHUMHUUYCCKHUX
peakiMii: mpupoJa pearupyrollux  BEIIeCTB, WX KOHLEHTpalMs, TemIeparypa, IUIONaab
COIIPUKOCHOBEHUS, HATMYKE KaTanu3aropa. Karamus.

JdemMoHcTpanuu
* (O3HaKOMJIEHHUE C KOJUIEKIIMSAMHU METAJJIOB U HEMETAJIJIOB.
* (O3HaKOMJIEHHE C KOJUIEKIIUAMHU OKCUJIOB, KUCIIOT U COJIEH.

* 3aBHUCHMOCTH CKOpPOCTH XHUMHUYECKOH pCaKknuuu OT NPpUPOJALI pCarupyronux BEIICCTB.



* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peaklny OT KOHIEHTPALUU PearupyonuX BEIecTB.

* 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT IUIoHIaIn
CONPUKOCHOBEHHUSI pEarupyromnuxX BEeIIeCTB («KUTISIIIUN CIO).

* 3aBUCUMOCTbh CKOPOCTU XUMHUYECKON PEaKIIMU OT TEMIIEPATyphl PEarupyrouux BEIIECTB.
JlabGopaTopHbie ONBITHI
B3anmoneiicTBre aMMHaKa U XJ0pOBOJIOPOIA.
Peakuus Heltpanusanuu.
Habmronenue termnoBoro s¢¢dexra peakui HeHTpain3ainu.
B3aumogeiicTBue cepHoit Kuciothl ¢ okcuaoM meau (I1).

Paznoxxenune IMEPOKCHUIa BOAOPOJa C ITIOMOIIBIO KaTaJIa3bl KapTO(beJ'Iﬂ

ook owdE

3aBUCHMOCTh CKOPOCTH XMMHUUYECKOW PEaKIMK OT MPHUPOIbl PEarupyroNIuX BEIICCTB HA MpPUMEpe
B3aMMOJICHICTBUS PAcTBOPOB THOCYyNIb(aTta HaTpus W xjopupa Oapusi, THOCyiabhaTa HATpus U
COJISTHOM KHMCIIOTHI.

7. 3aBUCHMMOCTb CKOPOCTH XUMHYECKON PEAKIIMU OT NPMPObI METAUIOB IIPU MX B3aMMOJEHCTBUH C
COJITHOM KHMCJIOTOH.

8. 3aBUCHMMOCTL CKOPOCTH XHMHUYECKOH PEAKIMU OT MPUPOJABLI KMCIOT IPU B3aUMOIEHCTBHU UX C
JKEJIE30M.

9. 3aBHCHMMOCTBL CKOPOCTH XUMHUYECKON PEAKLIMU OT TEMIIEPATYPHI.

10. 3aBHCMMOCTB CKOPOCTH XMMHMYECKON PEAKIMU OT KOHLIEHTPALIHH.

11. 3aBucMMOCTH CKOPOCTH XMMHUYECKOW PEAKIMU OT IUIOMIAIM CONPHUKOCHOBEHHS PEArupyromux
BCIISCTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUM OT KATAIU3aTOpa.
XHMHYeCKHEe peaKiii B pacTBOPax 3/1eKTpoauToB( 10 yacoB)

[TonsiTHe 00 AIEKTPONUTHYECKON AUCCOIMAIMU. DJIEKTPOIHUTHI U HEIEKTPOIUTHL. MexaHu3M
JUCCOLIMAIIMU  DJIEKTPOJIMTOB C PA3IMYHBIM XapakTepoM CBsi3u. CTeneHb 3JIEKTPOIUTHYECKOU
nuccoruanui. CHUIIbHBIE U CTa0ble AIEKTPOIUTHI.

OCHOBHBIE TOJOXKEHUS TEOPUU DIIEKTPOIUTHUECKON Arccormanyu. Knaccudukanus HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK AMEKTPoNUThl. X knaccudukamms 1 JUCCOUaIus.

OO0mme XMMHUYECKHE CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKW WHIUKATOPOB, B3aUMOJICUCTBHUE C
MeTaJUlaMH, OKCHJaMH U THAPOKCHUIAMU METaJUIOB M COJSIMU. MOJIEKYJISIpHbIE U MOHHBIEC (TIOJIHBIC U
COKpalIEHHbIE) YPABHEHUSI peaKnil.

XHUMUYECKUN CMBICI COKPAIIEHHBIX YPABHEHUM. Y CIIOBUSI MPOTEKAHUS PEAKIUA MEXKY SJEKTPOIUTAMHU
JI0 KOHIIA. P51 akTHBHOCTH METaLIOB.

OO0mIre XMMUYECKUE CBOMCTBA IIIeNIoUeii: B3aUMOACHCTBUE C KUCIIOTAMM, OKCHIAaMH HEMETAJIIOB,
consiMu. OOIIMEe XMMHYECKHE CBOMCTBA HEPACTBOPHMBIX OCHOBAHUWIl: B3aMMOJACHCTBHE C KUCIOTaMH,
paziioKeHUe MpU HarpeBaHUU.

OO0mue XWMHUYECKHE CBOWCTBA CPEAHUX COJICH: B3aMMOJICHCTBHE C KHCIOTAMH, MIEIOYaMHU,
COJIIMH U MeTaIaMHU. B3anMoielicTBHE KUCIEIX COJIEH CO IIEIOYaMU.

IM'uaponms, kak 0OMEHHOE B3aUMOJICHCTBHE COMeH ¢ BOAOW. [ MaAponn3 coi CHIIBHOTO OCHOBAHUS
1 cy1aboii KUCIoThl. ['uaponus3 conu c1aboro ocHOBaHMS U cuiIbHOM KucioTel. [kana pH.

CBoiicTBa KHUCIOT, OCHOBAaHUW, OKCHUJIOB U COJIEH B CBETE TEOPUU BIEKTPOJUTUUYECKOU
JUCCOILIMAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.



JdemoHcTpanmu.
* HcmbiTaHue BENIECTB U UX PACTBOPOB HA JICKTPOIMPOBOTHOCTD.
*  3aBUCHUMOCTH AICKTPOIPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPAIIHH.
* JIBMKCHHE OKPAIIEHHBIX HOHOB B DJIEKTPUICCKOM TIOJIE.
* OnpexeneHue XxapakTepa Cpeibl B paCTBOPax COJCH.
JlaGopaTopHbie ONBITHI.
13. Jlucconmanus cnaObIx 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHOU KMCIIOTHI.
14. ismenenue okpacku HHAMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peaknus HeliTpanu3anuy pacTBoOpa MENOYM Pa3InIHBIMU KHCIOTAMH.
16.  Tlomyuenue ruapoxcuna meau (11).1 ero B3aumMoeicTBHE C Pa3IMYHBIME KHCIOTAMH.
17. BzaumogneiicTBue cuabHBIX KUCIOT ¢ okcunom meau (11).
18-20. B3aumoelicTBre KUCIOT ¢ METAJUIAMU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyHsI KPEMHHEBOM KMCIOTBL
23. KauecTBeHHas peakiys Ha XJIOPU - MK CYIb(aT-uOHbI
24. VisMeHeHne OKpacKH MHIMKATOPOB B IIEJIOYHOM Cpee.
25. B3aumoeiicTBHe menodei ¢ YTJIEKUCIIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. Tonyuernune ruapokcuna meau (1) u ero pasnoxenmue.
28. BzaumoeiicTBre KapOOHATOB C KMCIOTAMH.
29. Tlonyuenue ruapokcuna xenesa(lll).
30. BzaumozeiicTaue xenesa ¢ pactBopoM cyibpara meau (11)
IMpakTuyeckue padoTnl
1. CsoiicTBa KUCIOT, OCHOBAHWIA, OKCHJIOB U COJIEN B CBETE TEOPHHU DIEKTPOTUTHUECKOM
JUCCOIUAIIUN M OKUCIUTEIHHO -BOCCTAHOBUTENBHBIX PEaKIIui

Hemera/uibl 1 uX coequnenus (25 yacoB)

CrpoeHne aToMOB HeMETalIOB M uX nonoxeHne B Ilepumonmyeckoil cucreme. Psp
aneKkTpooTpHuLareabHocTu. Kpucraninyeckue peméTky HEeMETalIoB — MPOCTHIX BEIECTB. AJUIOTPOIHS
u e¢ mpuunHbl. Du3nMvecKkue CBOMCTBA HeMeTaioB. OOIIME XUMHUYECKHE CBOMCTBA HEMETAILIOB:
OKHUCJIUTEIbHBIE 1 BOCCTAHOBUTEIBHBIE.

l"asiorensl, cTpoeHne UX aTOMOB M MOJIeKyJl. PHU3NYEeCKNe U XMMUYECKHE CBOMCTBA TI'aJIOT€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB I'aJIOTEHOB B 3aBUCHUMOCTH OT MX NoJokeHus B Ilepmonnueckoit
cucreme. Haxox1eHne rajloreHoB B IPUPOJIE U UX MOITYYeHHE. 3HAUEHUE U IPUMEHEHHE TaJIOT€HOB.

l'amoreHoBOIOpOABI M COOTBETCTBYIOIIME MM KHUCJIOTBI:  IUIAaBMKOBas,  COJIHAs,
OpOMOBOJIOpPO/IHAS, HOAOBOAOpOAHAsA. [ amoreHuapl. KauecTBeHHBIE peaKUMU Ha TaJOTCHH]-MOHBI.
[TpuMeHeHHe COeAMHEHUH raloreHOB U UX OMOJIOTHYECKas pOib.

O6mas xapaktepuctuka sneMeHToB VIA-rpynmnsl. Cepa B mnpupojge U €€ MOJIydeHHE.
AnnoTpornHble MOIM(UKALIUU CEPBI U UX CBOMCTBA. XMMUYECKHE CBONCTBA CEphl U €€ MpUMEHEHHE.

CepoBOZOpOJI: CTpPOEHHE MOJIEKYJbl, (U3NYECKHEe M XUMHYECKHE CBOMCTBA, IOJY4Y€HHE U
3Hauenne. CepoBogopoanas kuciaota. Cynbduapl U ux 3HaueHue. JIroMmuHOPOPHI.

Oxcun cepsl (1V), cepHucras kucnora, cynbpuThl. KauecTBeHHas peakuus Ha Cyab(QHUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpuctamnornapatsl. KauecTBenHas peaxius Ha
Cynb(ar-uoH.



CepHasg kucCIIOTa - CHJIBHBIA d3JeKTponuT. CBoWcTBa pa30aBIEHHON CEpHOM KHUCIOTHI, Kak
TUIIMYHOW KHCJIOTBI: B3aMMOJICHCTBHE C MeTajllaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHJIAMH,
OCHOBAHHUSMH M aM(OTEPHBIMH THIIPOKCHAaMH, coiisiMu. KauecTBeHHas peakius Ha Cyib(ar-uoH.

OOmast xapaktepucTuka »37eMeHTOB VA-rpynmbl. A30T, CTPOCHHE aroMa H  MOJICKYJIBL
dusnuecKue U XMMUYECKHUE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OUOJIOTHYECKast POJIb.

AMMMaK, CTPOEHUE MOJIEKYJIbl U (PM3UUECKUe CBOMCTBA. AMMMayHas BOJA, HAIIATBIPHBIM CIIUPT,
ruapar ammuaka. JIOHOpPHO  -akLeNTOpHbI  MeXaHu3M  OOpa3oBaHMs  KaTHOHA  aMMOHMSL.
BoccranoBurenbHble cBoKcTBa aMMHaka. Conn aMMOHHMA M UX npuMeHeHne. KauecTBeHHas peakuus Ha
KAaTHOH aMMOHHUSL.

Oxcuapl a30Ta: HECOIEOOpPa3yIONMUe W KUCIOTHBIC. A30THUCTasi KHCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ IoJydyeHne U cBorcTea. Hurparsl.

doctop, crpoenne aroma wu amwiorponuss. Dochunel. Dochun. Oxcum dochopa(V) u
oprodochopras kucnora. Docharer. Dochopubie ynodpeHus. NHCEKTHIIHIHI.

OOmast xapakTepucTuka 31eMeHToB 1V A-Tpynnbl: 0OCOOEHHOCTH CTPOEHMsI aTOMOB, MPOCTBIX
BELIECTB U COCIMHEHUI B 3aBUCHUMOCTH OT IOJIOKEHUS 371eMeHTOB B [lepuonudeckoii cucreme. Yriepon.
AnnotponHele  MoaMpukauumu: anmas, Trpapur. AMopdHBIA yriepog W ero copra:  caxa,
aKTUBUPOBAHHBIM  yronb. Ajcopbums. Xumuueckue cBOMCTBa yriepoga. Kokcoxumuyeckoe
IIPOM3BOJICTBO U ero npoaykuus. Kapousl.

Oxcun yriepoaa(ll): crpoenne Mosekysbl, mojaydeHue u ero cBoiictBa. Oxcupa yriepoaa(lV):
CTPOEHHE MOJIEKYJbI, MOJIYYEHHE U €ro CBOWCTBA. YrojbpHas Kuciora. Cojau YroibHOM KHCIIOTHI:
KapOOHaThl U THIpoKapOoHaThl. TeXxHUYecKas ¥ MUILIEBask COJa.

Heopranuueckne ¥ OpraHM4eckue BELIECTBA. YIVIEBOAOPOAbL. XHMHYECKOE CTPOCHHE
OpPraHUYECKUX BEILECTB, KK MOPSAIOK COEAUHEHNS AaTOMOB B MOJIEKYJIE T10 BaJICHTHOCTH.

Mertan, 5TaH, Kak MNpEICIbHBIE YIIEBOAOPOABl. OJTWIEH M alleTUJIEH, KaK HENpeAciIbHbIE
(HeHachlIIEHHBIE) yrieBoAopoabl. ['openue yrieBoaopoaoB. KauecTBeHHbIe peakiiui Ha HenpeaeabHble
COEIUHEHMUS.

OTUJIOBBIN CIIUPT, €T0 TMOJy4YeHue, MPUMEHEeHHe U Gu3nojorudeckoe aeictue. TpéxaToMHBIM
cnupt raunepuH. KauecTBeHHas peakius Ha MHOTOaTOMHBIE CHHMPTHL. YKCYCHas - IpEACTaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B nmpupone. Cunuiuas! u cunad. Okcun
kpemHuA(1Y). Kpemaueas kucnora u e€ conu.

IIponsBoncTBO crekia u neMeHTa. Ilpoaykuns cuiaMkaTHONW MPOMBIIITIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, dasHc.

OnTryeckoe BOJIOKHO.

Hemerannsr B npupoae. dpakunoHHas nmeperoHka *HAKOTO BO3AyXa KakK CHocod MoJydyeHus
KHCIIOpo/1a, a30Ta, aproua. [lonyuenue dpocdopa, kpeMHus, Xopa, ioa. DIeKTPoIu3 pacTBOPOB.

[TonydeHune cepHOIl KUCIOTHI: CBIPHE, XUMU3M, TEXHOJIOTMYECKask CXeMa, METO]] KUIIAIIETO CII0s,
MIPUHIIMIIBI TETJIO00MEHA, TPOTUBOTOKA U IUPKYISAuU. OneyM. [Ipon3BoacTBO aMMuaka: ChIpbE,
XMMH3M, TEXHOJIOTUYECKAs CXEMA.

JdemMoHcTpanuu

e Komnekius HemMeTamos.

e Moaenu KpUCTAUIMUECKUX PEIIETOK HEMETAIUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPHUHLUIIBI €70 PaOOTHI.

e [opeHue HEMETaIOB - IPOCTHIX BEIIECTB: cepbl, hocdopa, IPEBECHOTO YIIIsl.
e OOpasibl raJIOreHOB - MPOCTHIX BEIIECTB.



B3anMozeincTBre rajloreHoB ¢ MeTaJlJIaMU.

BriTecHenue xmopa OpoMoM MM fo/1a U3 pacTBOPOB UX COJIEH

Kosrekuyst IpupoAHbIX COEIUHEHUH XJI0pa.

B3anmopeiicTBre cepsl ¢ MeTaIamMHu.

I'openue cepsl B kuciopoe

Komnexnus cynbGuaHbIX pyI.

KauectBeHHast peakiys Ha Cyib)uI-MOH

ObecrBeunBaHNE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anMozeincTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEJBIO.
OOyriamBaHue OPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CocTaB BO3yXay.

Buneodparmentst u cnaiiasl «lItuusu 6azapbi».

[Tonyyenue, cobupanue U paco3HaBaHUE aMMHAaKa.

Paznoxenue buxpomara aMMOHHS.

B3anMozeincTBre KOHIIEHTPUPOBAHHOM a30THON KUCIIOTBI C MEJIBIO.
l'openune yepHoro nmopoxa

Pa3nosxeHne HUTpaTa Kajaus U TOpEHUE JPEBECHOIO YrojibKa B HEM
OO6pa3iel MpUpOIHBIX coenuHeHui hocdopa.

I'openue pocdopa Ha Bo3ayXe U B KHUCIOPOJE.

[Tonyuenue 6enoro gochopa u UCIBITAHUE €TO CBONCTB

Komnexnus «O0pa3ibl NPUPOAHBIX COEIUHEHUN YIIIepoaa»

[Toptper H. JI. 3enunckoro. Ilornomnienne akTMBUPOBAHHBIM YIJIEM PaCTBOPEHHBIX BELLECTB
WJIM Ta30B.

YeTpoicTBO MPOTUBOTA3a.

Monenu MoeKy MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.

B3aumoneiicTBue sTuiIeHa ¢ OpOMHOI BOJIOM M pacTBOPOM IEepMaHraHaTa Kajus.
OO61ne XMMUYECKHE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOW KUCIIOTHI.
KauecTBeHHas peakiivsi HA MHOTOATOMHBIE CITUPTHI.

Komnexmus «O0pa3ibl NPUPOIHBIX COETUHEHUNH KPEMHHUS».

Komnnekuus crekina, kKepaMUKH, IEMEHTa U U3/I€TIUH U3 HUX.

Komnnekuust npogyKuu CUIMKaTHOM MPOMBIIIIIEHHOCTH.

Buneogparments! u cnaiiibsl «I Ipou3BoACTBO CTEKIIA M LIEMEHTaY.
Komnekuus «lIpupoHbie coeMHEHNSsT HEMETAIIIIOBY.

Buneodparments! u cnaiasl «PpakiuoHHAs MEPETOHKA )KUJIKOTO BO3yXa
Buneogparments! u cnaiianl «lloiaydenne Bogopo/a, KUCIOPOAa U raJloreHOB
ANEKTPOIIUTUYECKUM CIIOCOOOM.

Monenu annapatoB Ui IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mogenb KUIsmero ciosl.

Monaenrs KOJIOHHEI CHHTE3a aMMHAaKa.

Buneodpparmentst u cnaiiap! «I[por3BoICTBO CEPHOM KUCIOTHD».
Buneogparmentst u cnaiiansl «I[pon3BoacTBO aMMHUaKay.

Komnexkuust «CeIpb€ A1 MOTyUEHUs! CEPHOM KUCIOTBI».



JlaGopaTropHble ONBITHI

31. Pacno3naBaHue rajoreHu-uOHOB.

32. KauecTBeHHBIE PEAKIMHU HA CYIIb(PAT-HOHBI.

33. KauecTBenHas peakius Ha KATAOH aMMOHHSL.

34. Xumunueckue CBOMCTBA a30THOM KMCIOTBI, KaK 3JIEKTPOIIMTA.
35. KauectBennsle peakiuu Ha Gocdar-HoH.

36. Ionydenne 1 CBONCTBA yroOIbHON KUCIOTEL

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. IMponyckanue yriaeKucIoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUSL.
IIpakTuyeckue padoThl

2. V3yueHune CBOWCTB CONSHON KHUCIIOTEL

3. 3yuenue CBOKWCTB CEPHOM KUCIIOTEL

4. TTonyyeHne aMMUaKa ¥ M3y4eHHUe €ro CBOMCTB.

5. Tloy4yeHue yrieKMCIIOro rasa u u3y4eHue ero CBONCTB.
MeTtaJjiibl 1 X coexuHeHus (174acoB)

ITonoxenue meraiuioB B Ilepuoguyeckoit cucremMe xuMudeckux 3ineMeHToB [[. M. Menneneesa,
CTPOEHHE HUX aTOMOB M KpUCTAUIOB. Meraunueckas CBS3b U METAJUIMYECKas KpHUCTAJUIMUYECcKas
pemérka. Pu3nueckre CBONCTBA METAJIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAOILask ClIOCOOHOCTb,
m1acTuyHOCTh. CriiaBbl YEPHBIE U IIBETHBIE.

MerTaabl Kak BOCCTAaHOBHUTENH. DIEKTPOXUMHUECKUNA psl HampsbkeHud. B3aummopeiicTBiue MeTanioB
HEMeTaJlJIaMH, OKCUIAMH, KUCIIOTAMH, COJIIMU. AJIFOMUHOTEPMHS.

CrtpoeHne aTOMOB U MPOCTHIX BELIECTB MIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PM3NYECKUX U XMMUYECKUX
CBOMCTB IIEJIOYHBIX METAUIOB OT 3apsAoB siep MX aToMoB. OKCHIOBI M THAPOKCHIBI ILEIOYHBIX
METAJUIOB, WX I[IOJy4YEHUE, CBOWCTBA, INMPUMEHEHWE. BaKHEWIlHne COJMM IIETOYHBIX METAIOB, HX
3HAYEHHUE B )KMBOM M HEXKUBOU NMPUPOJE U B KUZHU YEJIOBEKA.

CrpoeHne aTOMOB U TPOCTHIX BELIECTB IIETOYHO3EMENbHBIX METAJIOB. 3aBUCUMOCTh (PU3UYECKHUX U
XUMHUYECKHUX CBOICTB IIIE€JIOYHO3EMENbHBIX METaUIOB OT 3apsiioB sAaep HuX aroMoB. OKcHIBI H
THJIPOKCHU/IBI IIE€J0YHO3EMENbHBIX METAJIOB, MX IOJIy4€HHE, CBOWCTBAa M NpuMeHeHue. Bakueiinue
COJM IMIENOYHO - 3eMEJIbHBIX METAJIOB, MX 3HAYEHHE B NPHUPOJE U KHU3HM yesoBeka. KapOoHaTsl u
THJIPOKapOOHATHI KaJIbIIHA.

Xe€ctkocTh BOJBI: BpeMeHHas U MocTostHHasA. CriocoObl ycTpaHeHHs] BpeMeHHOH KEcTKocTH. CriocoObl
ycTpaHeHHUsl NOCTOsIHHOM kEcTkocTu. Monuthl. CoenMHEHHs allOMUHHUS B IMpUpPOAE. XUMHUYECKUE
cBoiicTBa amoMuHMs. OCOOEHHOCTH OKCHIA U TUAPOKCHIA aTIOMUHHUS KaK aM(QOTEpHBIX COEIUHEHHII.
Baxneitmme conu amoMuHus (XJI0puI, Cyabdar).

Ocobennoctu cTpoeHmsi aroma sxkenes3a. JKene3o B mpupone. Baxkuenmue pyasr xene3a. Okcuabl U
ruapokcunbl xene3a(ll) u xenesa(lll). Comu xenesa(ll) u xenesa(lll). OGHapykeHre MOHOB KaTHOHOB
JKelle3a B pacTBOpe. 3HaUEHNUE COEIMHEHUI JKenesa.

Koppo3us xumuueckas 1 3J1eKTpoXuMudecKas. 3alliuTa METAJIIOB OT KOppo3uK. MeTauisl B IpupoJe: B
CBOOOJHOM BHJI€ U B BUJIe coeuHeHui. [lonsTre o MeTamutyprun. YépHas v LiBeTHast METaJUTYprHsl.
[Tupomerannyprus, THAPOMETAILTYPTrHs, d1eKTpoMeTautyprus. Jlomennslit npouecc. [lepepaboTka
YyryHa B CTaJlb. DJIEKTPOIU3 PACILIIaBOB.

JdemMoHcTpauuu



*  BzaumopeicTBue HATPUS, TUTUS U KAJBLHS C BOJOM.

* T'opeHue HaTpHsl, MarHHS | JKeJie3a B KUCIIOPOJIE.

* Bcnblnka TEpMUTHON CMECH.

* B3sauMmopeicTBHE CMECH TTOPOIITKOB CEPhI U JKeje3a, IIMHKA U CEPBI.
* BsanMmojaelcTBHE aTIOMUHHUA ¢ KHCIOTaMH, LIEJI0YaMU U BOJOMA.

* BsaumoaeiicTBue kelie3a U MEIH C XJIOPOM.

* B3saumogaeiicTBHE MeIU C KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTOM M @30THOM KUCIOTOM
(pa36aBiIeHHON U KOHIICHTPUPOBAHHOM ).

* Okpacka IJIaMEeHH COCIMHEHUSIMU IIEJIOYHBIX METAJIIIOB.

* Okpacka IIaMeHH COCIMHEHUSIMU HIETOYHO3EMETbHBIX METAJIJIOB .

e [ amreHue U3BECTU BOIOM.

* Jlomyudenue xE€CTKOM BOJIbI B3aUMOJECHCTBUEM YIJIEKUCIIOTO r'a3a C U3BECTKOBOU BOJIOM.
* VYcTpaHeHHE BPEMEHHOM )KECTKOCTH KUIITYCHUEM U JOOABKOM COJIBI.

* VYcTpaHeHUE TOCTOSHHON KECTKOCTH JOOABKOM COIBI.

*  VoHUTHI ¥ IPUHIIMIT UX TCUCTBUS (BUACOPpPArMeHT).

e Komiekuus npupoIHbIX COEIMHEHUN AITFOMUHUSL.

*  BugeodparmeHTsl u cinaibl «OKCH ATFOMHHHS U €70 MOTU(DUKAITHN.

* Tlonydyenune aM(pPOTEPHOTO TUAPOKCHIA ATTFOMHHHUS U UCCIICOBAHUE €r0 CBOMCTB.
¢  Komnekuusa «XUMHUYECKHAE HCTOYHUKH TOKa.

* Pe3ynpTaThl AMUTENBHOIO SKCIEPUMEHTA 10 U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JEIHUN B
3aBUCHUMOCTH OT YCJIOBMI ITPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTs! u cnaiiapl «I[poM3BoACTBO UyryHa U CTAJIN.
*  BuneodparmenTsl u cnaiiapl «/3aenus u3 4yryHa u ctaam».
*  BuneodparmenTs! u ciaiipl «I [pon3BoACTBO AITIOMUHUS.
JlaGopaTopHble ONBITHI
39.BsaumozeiicTeue xene3a ¢ pactBopom cyibpara meau(ll).
40.TTony4enre n3BECTKOBOM BOMBI M OIBITHI C HEHA.
41.TTonyuenue rugpoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTnyeckune padornl
6. TlomydeHue 5KeCTKON BOBI M CIIOCOOBI €€ YCTPaHEHHS.

7. Pemienne >KCIEpUMEHTAIBHBIX 3a1a4 M0 TeMe «MeTaIbl».
XuMusi ¥ OKpy:Kaoiiasi cpeaa(2 yaca)

Ctpoenue 3emiu: sSiAPO, MAaHTHS, 3eMHAs KOpa, UX XUMHUYECKU cocTaB. JIutocdepa u eé
XxuMudeckuil coctaB. Munepainsl. Pynbl. Ocagounblie noposl. [lone3nsie nckomnaemble. XuMUUYECKHI
coctaB rupochepsl. XuMUYECKHIl cOCTaB aTMOC(hEpHI.

HcTouHNKHM XMMHYECKOTO 3arps3HEHHs OKpYKarolei cpeapl. [ mobanbHbIe SKOJIOTHIECKUE MPOOIEMBI
YeN0BEYeCTBA: MAPHUKOBBIN AP(PEKT, KUCIOTHBIE JOXKIH, 030HOBHIE IBIPhI. MexayHapOo HOE
COTPYJHHYECTBO B 00JIACTH OXPaHBI OKPYXKAIOIIEH CPebl OT XUMHUECKOTO 3arps3HeHus. «3enéHas
XHMHS.



JdemoHCcTpauuu
*  Buneodparmentsi u cnaiiapl «CtpoeHne 3eMin U €€ XUMUYECKHIA COCTaBy.
e Komleknus MUHEpaIoB U TOPHBIX IIOPOI.
e Komnekuust «Pyasl METAIOBY.
* Buneodparments! u cnaiiabl «I 1o0agbHbIe IKOJIOTHYECKUE TIPOOIEMBI YEIIOBEUECTBAY.
JlaGopaTropHbie ONBITHI

43. U3yuenue rpanura.

O00011eHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
HoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3Kk3aMeHy(7 4acoB)

CtpoeHue aromMa B COOTBETCTBMU C TMOJOKEHHMEM XHUMHUYECKOro siemeHTa B llepuoamyeckoit
cucteMe. CTpOeHHE BEIIECTBA: XUMHUUECKAs CBSI3b M KPUCTAIIMYECKUE PEIIETKH. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX 3JIEMEHTaMU MPOCTHIX BEIIECTB (METa/NIOB, HEMETANIOB, OJaropoJHBIX Ta30B) OT
nosioxkeHus aeMeHToB B [lepuoanueckoil cucreme. TUIONOrUS HEOPraHUYECKUX BEIIECTB, JEICHUE UX
Ha KJ1acchl ¥ rpynnsl. [IpencraBurenu.

[Ipu3Haku W yclIOBUS NPOTEKAHUS XMUMHYECKUX peakiui. TUMoJorus XMMHYECKHX peakluil 1Mo
Pa3JINIHBIM OCHOBAHUSAM. PeaKHI/II/I HOHHOTO 00OMeHa. OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIE pCaKknuu.
XUMHYECKHE CBOWCTBA MPOCTHIX BEHIECTB. XapaKTEpHbIE XUMHUYECKHE CBOMCTBA COJIEOOPA3YIOIIUX
OKCHJIOB, THPOKCHIOB (OCHOBaHHM, KUCIIOT U aM(OTEPHBIX THIPOKCUIOB), COJIEH.

YueOHO-TeMaTHUYECKHIi IJIaH

Ne HaumeHnoBanue pa3aenos (Tem) Komnuectso B ToM uncne Ha npoBeneHue
4acoB I10 [TpakTHaeckux KonTpoabHbIx
porpamme pabort pabort
8 knacc
1 | HavanpHble MOHATHS W 3aKOHBI 21 2 1
XUMUU
2 | Baxueinme npencTaBuTeIn 18 2 1

HCOPTaHNYCCKUX BCIICCTB.
KonnuecTBeHHBIC OTHOIIICHUS B

XUMHUH
3 | OcHOBHBIC KJIaCChI 10 1 1
HEOPraHWYECKUX COCIMHEHU
4 | [lepuoanueckuit 3aKOH u 8
Ilepnonnueckas cucrema

XuMHYeCKuX daneMeHtoB [ H.
MenpeneeBa u CTpOEHUE aTOMa

5 | Xumuueckast cBg3b. OKHCIUTENHHO 11 0 1
-BOCCTAaHOBHTEIHHBIC PEAKITUU
Peseps 2
Hroro 70 5 4
9 knacc
1 [ToBTOpenHue n 06o0IIEeHNE 5

CBEJICHUH 10 Kypcy 8 Kiacca.
XUMUYECKUE PEAKIINU




2 | XumMu4ecKre peakiiuy B pacTBOpax 10 1 1
3 | HemeTamibl 1 X COSAMHCHUS 25 4 1
4 | Merawibl ¥ UX COEAUHEHNS 17 2 1
5 | Xumus u okpyxkaromas cpeaa 2
6 | O0oO0IIEHNE 3HAHUA 10 XUMUH 3a 7 1
KypC OCHOBHOM ILIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMeHY
(0I'9)
Pesepr 2
Hroro 68 7 4
7. KajieH1apHO-TeMaTHYeCKOe IVIAHNPOBAHHE Y4e0OHOI0 MpeaMeTa
Xumusi 8 kiace
Ne Tema ypoka Komm | [dara | Jomamn Hcnoab3oBanue
n/ 4ecTB | MPoBeN ee 00opy10BaHHs LEHTPA
n 0 eHHsl | 3aJaHue «Touxa pocra»
4acoB
1 2 3 4 5
HavaJbHble NOHATHS W 3aKOHBI XUMHH (21 4)
1 | [Ipeamet xumun. Pojb XUMUU B KU3HA 1
YeJIoBeKa
2 | MeToasl u3y4eHUus XUMHUH 1 JlaTuuk Temmepatypbl
(TepMomapHbIii),
CIHPTOBKA
3 | BxonHas quarnoctuyeckas pabora 1
4 | ArperaTHbI€ COCTOSIHHS BEIIECTB
5 | IL. p Ne 1 «3HakomcTBO C J1abOpaTOPHBIM
obopynoBanuem. [Ipasuna Th npu
paboTe B KAOMHETE XUMHH
6 | dusznueckue ABJICHUS B XUMUU 1 JlaTuuk TeMmepatypbl
TJIATUHOBBIN
7 [[Lp.Ne 2 «Ananu3 noyBbl» 1
8 |ATOMHO- MOJICKYIIIpPHOE 1
yueHne. XUMHUECKHUE DIIEMEHTBI
9 |3HaKH XUMHYECKHX 1
AJIEMEHTOB.
10 |[Tepmomnueckas TabIUIIAa XUMHUYSCKHUX 1
sanementoB /Jl. U.
MeHnieneena.
11 | Xumuueckue GopMyIibl 1
12 | Xumuueckue GopMyIibl 1
13 BaneHTHOCTH 1
14 |BaneHTHOCTH 1
15 | Xumuueckue peaxkiu. 1




16 |3axoH coxpaHEeHHUsI MacChl BELIECTB. 1 Becsl anexTpoHHbIE
XYUMUYECKUE YPaBHEHUS
17 | Xumuueckue ypaBHEHUs 1
18 | Tunbl XUMHUYECKHUX PEaKIIUi 1
19 |Tumbl XUMHUYECKUX PEaKIUil 1
20 [[ToBTOopenue u 0000IIEHNE TEMBI 1
«HavanpHbIe TOHATHS W 3aKOHBI XUMHUM))
21 K.p.Ne 1 «HavanbHple TOHATHS U 3aKOHBI 1
X TMEFD)
BaskHelilue npeacTraBuTe/ M Heopranndeckux BemecTB. KojimuecTBeHHbIE OTHOIIEHUS] B XUMHH
(18 v)
22 |Bo3ayx # ero cocTaB 1 [Ipubop mist onpenencHus
COCTaBa BO3JlyXa
23 |Kucnopon 1
24 I1. p.Ne3 «Ilonyuenue, cobupanue u 1
pacro3HaBaHHE KHCIOPOIa»
25 |Oxcupl 1
26 |Bomopon 1
27 | ILp. Ned «Ilonyuenue, cobupanue u 11
pacro3HaBaHKE BOJOPOJIa»
28 | Kucnotsr 1 [udpoBoit MUKPOCKOIT
29 | Comnm 1
30 |KommnuecTBo BemiecTBa 1
31 |Pemenne pacueTHBIX 3a/1a4 1
32 |MomnsipHblii 00beM 1
ra3000pa3HBIX BEIIECTB
33 |PacuéTsl 0 XUMUYECKUM 1
YpaBHCHHSIM
34 |PacuéThl M0 XUMHUYECKUM 1
YpaBHEHUSIM
35 [Boxa. OcHoBauus 1
36 |PactBophl. MaccoBast 1omns 1
PacTBOPEHHOTO BEWIECTBA
37 | ILp. Ne 5 «IIpuroroBieHue pacTBOPOB 1
COJIEH € X 33JJaHHOM MacCOBOM JI0JIEH»
38 |O6o0061meHre u cucTeMaTu3alus 3HaHU| 1
1o Teme. «BaxHeumue npecTaBUTeNn
HEOPraHMYECKUX BEIIECTB.
KonnuecTBeHHBIC OTHOIICHUS B XHMHUF))
39 |K.p.Ne2 o teme: «BaxHeiimme 1
MIPEJICTAaBUTEIIA HEOPTAHHUSCKUX
BeriecTB. KonruecTBeHHBIE OTHOIICHHUS B
XUMU)
OCHOBHBbIE KJIACChI HEOPranudeckux coequnenuii (10 u)
40 | Okcuppl: Kaccu(UKAIMs U CBOMCTBA 1 Haruuk pH
41 |OcHoBanus: K1accu(UKaIMs U CBOHCTBA 1 Hatuuk pH, no3arop
00BEMA KUIKOCTH,
OropeTka, JaT4nuK
TEMIEPATYPhI IIATHHO-
BBII, TATYUK JABJICHHSI,




MarHuTHasga MEIIajJIKa

42

Kucnorel. Kmaccudukanus kuciaor

43

CBoiicTBa KUCIIOT

4

Knaccudukanus comneit

45

CBoiicTBa cojiei

46

I'eneTnueckas cBI3b MCXKOY KilaCCaMU
HCOPTaHNYCCKUX BCIICCTB

A

47

I1.p. Ne 6 «Perienne
AKCIIEPUMEHTAIBHBIX 321349

48

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI
1o teme. «OCHOBHBIE KJIacChI
HEOPraHWYECKUX COCIMHEHUI

49

K.p. Ne3 1o teme: «OCHOBHBIE KI1acChl
HEOPraHWYECKUX COEAUHEHUI

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

XUMHNYECKHUX 3JI€EMEH

ToB /. 1. MeHaesieeBa n

50

EcTrecTBenHnnle cemelicTBa
XUMHUYECKHUX DJIIEMEHTOB.
AMQOTEpHOCTH

1

51

Otkpseitue J1. 1. MenaeneeBpiM
[Tepuonyueckoro 3akoHa

52

OcHoBHBIE CBCIACHUSA O CTPOCHHUU
aTOMOB.

53

CTpoeHue IEKTPOHHBIX YPOBHEH aTOMOB
xumudecknx dy1eMeHToB Ne«lNel-20 B
tabmuue J[. 1. Menaeneena.

54

[Teproanueckuii 3aK0H
J. . MenneneeBa 1 CTpoeHUE aToMa

55

XapakTepucTuKa XUMHYECKOTrO
AJIEMEHTA Ha OCHOBAHMH €T0 MOJIOKEHUS
B [Iepnoanueckoii cucreme

56

XapakTepHUCTUKAa XMMUYECKOTO 3JIEMEHTA
Ha OCHOBAaHHU €I'0 ITOJIOKCHHUS B
Ilepuonnueckon cucTeme

57

3nauenue [lepuoandeckoro 3akoHa u
[lepnonnueckoi CUCTEMBI XUMUYECKUX
anemenToB /I. 1. Menaeneera

Xumuueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 u)

58

Honnas xuMudeckast cBsI3b

1

JaTunk TeMrepaTypbl
IJIATUHOBBIN, JATYUK TEM-
repaTypbl TEpMOIIAPHBIN

59

KoBanenTHas xumpudeckas CBsI3b

60

KoBanenThas MoJIsIpHasA XUMUYICCKast
CBs3b

61

Merannnueckas XUMHYECKas CBI3b

62

CrerneHp OKUCIIEHUS

63

OKHUCIIUTENIEHO- BOCCTAHOBUTEIIBHBIC
peakuuu

64

OKHCIHTENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu




65

O06o01IeHre U cucTeMaTU3alus 3HaHUH
o teMaMm: «I13 u TICXD» u «Crpoenue
Bemectsa. OBPy»

66 | KontponbHas padota mo temam: «I13 u
I[ICX9» u «Ctpoenue Bemecrra. OBP»
67 | Pemenue pacyeTHbBIX 337124
68 | IlpomexxyTouHas arTecTanus
Pezepe — 2 yaca - «Pewienue pacuemnix 3a0aw
Xumus 9 kinace
Ne Tema ypoka Kosm | [Jara | [omamH Hcnoan3oBanue
n/ 4ecTB | MPoOBeN ee 000pyI0BaHUS LIEHTPA
n 0 eHHsl | 3aJaHue «Touka pocray»
4yacoB
1 2 3 4 5
1 | Knaccudukanust HEOpraHu4IeCKux 1
BEIIECTB M UX HOMEHKJIATypa
2 | Kmaccudukamus XuMUYECKUX peaKIuit 1
10 Pa3JIUYHBIM OCHOBAHUSIM
3 | BxonHas nuarHoctuueckas pabora 1
4 | IloHsiTHE O CKOPOCTH XUMHUYECKOMN 1 [Ipudop st un-
peaxiuu. JIOCTPALlUU 3aBUCUMOCTH
CKOpPOCTH XUMHUYECKOU
peaKIuu OT yCIOBHMA
5 | Karanus 1
XuMnueckue peakuuu B pacrpopax (10 u)
6 DNEeKTPOIUTHYECKAS 1 JlaTuuk Temmepatypbl
JIACCOTAAITAS TIJIATUHOBBIN
7 OCHOBHBIE TIOJIOKEHUS] TEOPUU 1
ANEKTPOIUTUICCKON TUCCOITUAITIT
(To[)
8 [Xumuueckue CBOWCTBAa KHCIOT B CBETE 1 JlaT4mk 351eKTpo-

IO/ IIPOBOJHOCTH, J03aTOP
00BEMa JKUIKOCTH, OF0-
peTka

9 [Xumudeckue CBOWCTBA KHCIOT B CBETE 1
IO/

10 Xwmuueckne CBOWCTBA OCHOBAaHWUU B 1
CBETE TEeopuun ANEKTPOIUTUIECKON
ITUCCOTTHAITIT

11 Xumuueckwe CBOWCTBAa COJieH B CBETE 1
TEOpUU ANEKTPOIUTUIECKON
ITUCCOTTHAITIT

12 | IlonsaTtue o ruapoaunse coyuei 1

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

3a/1a4 1Mo TeMe «IIEKTPOTUTUYECKAS
JTUCCOTTHATTUSY
14 | OO6oOmenue U cucTeMaTU3alus 3HAaHUN 1
o TeMe «XHUMHYECKHEe PEAKIIHH B
pacTBOpax MEKTPOTHUTOBY
15 | K.p.Ne I mo reme «Xumuueckue 1




| peakumu B pacTBOpax 3MEKTPOIHTOBY

HemeTanbl 4 ux coeqnHenus (25 4v)

16 (OOmias xapakTepuCTUKa 1
HEMETAJIJIOB
17 | O0mmasn 1 Anmapar aJisi IpoBeCHUs
xapakTepucTuka anemeHToB VIIA XUMHUYECKHUX MTPOIIECCOB
IPYIIIBI — TAJIOT€HOB (AIIXP)
18 | CoenuHeHus rajIoreHoOB 1 JlaTumk XJI0pua- HOHOB
19 | [1.p.Ne 2. «M3yueHue CBOMCTB COISTHOM 1
KHCIIOTBD)
20 | OOmras xapakTepUCTHKA JIEMEHTOB VI 1 Anmapart 11 mpoBeACHUS
A - xanpkorenoB. Cepa XUMHUYECKHUX PEaKIIHid
(AITXP), mpubop ans
MOJTyYEHUS Ta30B WU
anmnapar Kunna
21 |CepoBomopoa u cynbhusi 1
22 [KucnopoiHble COeTMHEHUS CEePBI 1
23 | ILp. Ne 3. «/3yueHne CBOWCTB CEpHOM 1
KHCIIOTBI)
24 | Ob6mas 1 Tepmopesuctop-
XapaKTePUCTHKA XUMUYECKUX IIIEMEHTOB HBII JaTUYUK TEM-
VA rpynmnsl. A3ot 1epaTypsl, JaTYUK
pH, natuuk smek-
TPOIIPOBOHOCTH,
anmapar AJis Ipo-
BEJICHUS XUMUYC-
CKHUX pEaKLHi
(AIIXP), maraur-
Hasl MellaiaKa
25 | Ammuak. Coni aMMOHHS 1 Jlatyuk anexTpo-
MPOBOJHOCTH
26 | ILp.Ne 4 «[lomyueHrne aMMHaKka u 1
W3YyYEHHUE ETO CBOMCTB)
27 | Kucnopoacoaepxaiirie COeTUHEHUS 1 JlaTuuk HUTpAT-
a3oTa HMOHOB
28 [Kucnopojcoaepskaliie CoOeIMHEHUs a30Ta 1
29 | ®ochop 1 ero coeAMHCHUS 1
30 | OOmias 1
XapakTepucTuka siaemeHToB IV A-
Ipynusl. YIiaepon
31 | KuciopojcoiepkaIiye coeTMHCHUS 1
yriaepoja
32 | IL.p. Ne 5. «ITomy4deHHE YTIACKUCIOTO 1
ra3a ¥ U3y4eHue ero CBONCTBY
33 | Vrieroopo bt 1
34 | Kuciopojcoepkaiiie  OpraHHYecKue 1
COCJTMHEHUS
35 | KpemHWMii 1 ero COeTMHCHMS 1
36 (CunukaTtHas 1
MPOMBINIIICHHOCTh
37 | llonyueHne HEMETAIJIOB 1




38

[TonydyeHue BaKHEUIINX
XUMHUYECKHUX COETMHEHUI

39

0000menue o reme «Hemeramibl U ux
COEIMHEHUSD)

40

K.p. No2 1o teme: «HemeTamisl u ux
COCJIMHCHH S

MeTaaiabl 1

ux coeqnHeHus (17 4)

41

[Tonoxxenune MmetaiioB B [lepuoanyeckoii
CHUCTEME, CTPOCHHUE aTOMOB U KPUCTAJJIOB

1

42

O01I1e XNMAYECKUE CBOMCTBA METAJLIOB

43

OO61mas xapakTepuCcTHKa
[IEJIOYHBIX METAJJIOB

44

OO01as xapakTepucTHKa
IIEJIOYHBIX METAJIOB

45

OO01mas xapakTepucTHKa
I1€JI0YHO3EMENIbHBIX
METaJIJIOB

46

OO6m1as xapakTepucTruKa
IETI0YHO3EMENTbHBIX
METAJIOB

47

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

48

[L.p.Ne 6. «ITonydyenue xecTkoil BOJbI U
CTOCOOBI €€ yCTpaHEeHUS

JlaTunk 351€eKTpo-
IIPOBOJHOCTH,
Mar"HuTHas Me-
nranka, npudop
JUISL TIOJTYYEHUS

ra3oB WM amma-

pat Kunma

49

AJTIOMHUHHH U €0 COCIMHCHUA

50

PKeneso

Jlatuunk naBieHus

51

CoenuHeHns xeuaesa

52

I1.p. Ne 7 «Pewmenne
DKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
MeTtanin»

A Ll e

53

Koppo3usi MeTauioB u CIocoObl 3alluThl
oT HEeE

-

54

MeTasuibl B IpUPOJE.

55

[TonsiTHE O METAILITYprUU

56

O0001meHue 3HaHU 110 TeMe «MeTauTb

57

KonrtpomnbHas padot 3 o Teme
«Mertaib»

N

XuUMHA U OK

y:Kaouas cpena

(O]

58

XuMudeckass ~ OpraHHW3aiis  TUTAHETHI
BemMiig

1

59

OxpaHa
OKPY>KaloIllen cpeabl OT XUMHUECKOTO

Barps3HCHUS

O0001meHne 3HAHUI 10 XHMHH 32 KYPC OCHOBHOM mKoJblL. [Togroroska k OcHOBHOMY




rocy1apCcTBeHHOMY JK3aMeHy

(0I3) (7 9)
60 BemecTBa 1
61 [Xumuueckue peakuuu 1
62 |OcHOBBI 1
HEOpTaHUYEeCKOMH
XHMUHU
63 |OcHOBBI 1
HEOPraHUYEeCKOM
XHUMUAN
64 [[ToBTOpeHue u 0600IIEHNE TIO TEME. 1
[TonroroBKa K KOHTPOJIBHOU paboTe
65 [KontponbHas paboraNed «Torosast mo 1
KYpCy OCHOBHOM IIIKOJIBI»
66 |AHaiM3 KOHTPOJIHHOU PAOOTHI. 1
[TonBeeHue UTOTOB roja.
67 [PezepBHOE Bpems 2
68

8. OnucaHue y4eOHO-METOAMYECKOTO H MAaTEPHAJIBLHO-TEXHUYECKOT0
odecrmeyeHus.

YMK «Xumusa. 8 knacc»
Iabpuensu O. C. Xumus. 8 kiacc: yueOHUK aisi obmieoOpa3oBaTenbHbix opranuzanuid / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2021
la6puensa O. C. Xummst. Metogmueckoe mocobue it § Kimacca ydeOHoe mocodue uis
obmeodpazoBarenbHbix opranuzaiuii / O. C. ['abpuensn, U. B. Axcénosa, . I'. OctpoymoB. —
M.: Ilpocemienue, 2019
labpuenssa O. C. Xumusa. COOpHHK 3a7ad M YIpakHEHUWH. 8 Kiacc: ydeOHoe mocobue st
obmeoOpa3zoBarenbHblx opranuzanuii/ O. C. 'abpuensn, U. B. Tpuryouak M.: Ilpocseuienue,
2019
I'abpuensn O. C. Xumus. Terpaap ans 1a00paTOPHBIX ONBITOB M MPAKTUYECKUX padoT. § Kiacc:
yuebHoe nocobue /i o0ieodpazoBarenbHbix opranuzanuii / C. ['abpuenss, U. B. Akcénona, U.
I'. OctpoymoB. — M.: IIpocBemienue, 2019
labpuensa  O. C. Xwumwmsa. Pabowas Tterpamp. 8 Kiacc: y4yeOHOoe mocobue IS
obmeodpaszoBarenbHbx opranusanuii / O. C. IN'abpuensH, C. A. Cnagkos, W. I'. OctpoymoB. —
M.: IIpocsemenue, 2019

YMK «Xumusa. 9 knacc»
I'abpuensn O. C. Xumus. 9 knacc : yueOHUK 17151 001meo0pazoBaTenbHbix opranuzanuii / 0. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: [Ipocsemienue, 2021
I'abpuensn O. C. Xumusa. Meronmdeckoe mocobue g 9 kimacca: ydel. mocobue s
obmeobpaszoBarenbubix opranuzanuii / O. C. 'abpuensn, 1. B. Axcénosa, . I'. OctpoymoB. —
M.: IIpocsemenue, 2019
labpuenssa O. C. Xumusa. COOpHHK 3a/aq ¥ yHpaXHEHWH. 9 Kiacc : ydeOHOe MmocoOue Jyis
obmieoOpaszoBarenbHbix opranuzanuit/ O. C. 'abpuensH, U. B. Tpury6uak. M.: Ilpocsemenue,
2019
I'a6bpuensn O. C. Xumus. Terpanp i 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX paboT. 9 Kiacce :




yaeOHoe rmocobue s o0meodpazoBatenbHbix opranuzanuii /O. C. ['abpuensH, . B. AkcéHoga,
N. T. OctpoymoB. — M.: IIpocsenienue, 2019
7. Taopuensa O. C. Xumus. Pabouas terpans. 9 kiacc : yaueOHOe mocodue st
obmeoOpaszoBarenpHbIx opranusanuii / O. C. I'abpuensna, C. A. Cnankos, 1. T
OctpoymoB. — M.: Ilpocemenue, 2019
Hngpopmayuonnwie cpeocmea

WuTepHet-pecypcsl
1. http://www.alhimik.ru IIpeacraBiensl pyOpuKu: COBETH aOUTYPHUEHTY, YUUTEIIO XUMUH,
CIPaBOYHHK (04eHb O0JIbIIast HO00pKa TaOIHII U CIPABOYHBIX MaTepHAaJIOB), Beceast XMMHUs, HOBOCTH,
OJIMMITHAIBI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPUICCKUX CBEIICHHIA).
2. http://www.hij.ru XXypHan «XuMHS ¥ )KU3HbY» MIOHITHO U 3aHUMATEJIBHO PacCKa3bIBaeT 000 BCEM
HUHTEPECHOM, 4TO MPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MbI JKUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHbIii )KypHaT « XMMUKU U XUMHSI», B KOTOPOM
MPEJCTABICHO MHOXKECTBO
OIIBITOB 110 XUMUH, 3aHUMATEIBHOM HH(OPMAIIHHU, ITO3BOJISIONICH YBIICYbh YUCHHUKOB SKCIIEPUMEHTAIBHOMN
YacThIO TIPEAMETA.
4. http://c-books.narod.ru BceBo3moskHas TuTepaTypa M0 XHMHUH.
5. http://www.drofa-ventana.rull3BecTHOE H31aTEIBCTBO YUeOHOH auTepaTypbl. HOBUHKH Hay4HO-
MOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XUMHH.
6. http://1september.ru XypHan 1uist yautesnei u He TOIbKO. bolbIoe Kom4yecTBo paboT YICHHUKOB, B
TOM YHCJIE U UCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKONIBbHBIN TOPTAJ CO CChIIKAMU Ha
00pa3oBaTeIbHBIC CAUTHI IO XUMUHU.
8. www.periodictable.ru CO0pHUK cTaTeil 0 XUMHUYECKUX JIEMEHTaX, HIUTFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM

Ilepeuenn J1aGopaTopHOro 060py10BaHUs, P BHINOJHEHUHN NPAKTHYECKUX padoT no
XHMHH 32 KYPC OCHOBHOM 001eH IIKOJIBI.

1.ITpuGops! 1 060pyIOBaHKE IJIsl IPAKTUUECKOH pabOTHI.
O6opynoBaHue:

e MuxkponabopaTopus XUMHUYECKas;
e MPOOUPKHU CTEKIISTHHBIE;

e  KOIOBI KOHUYECKHUE;

e CTakaHbl CTEKJIsIHHBIE Ha 50 MI1;

e TAJIOYKH CTEKJISHHBIE;

e TpYOKH COEMHUTEIbHbIE: CTEKIISIHHbIE, PE3HHOBBIE;
e MPOOKHU PE3UHOBBIE;

e  CIMPTOBKU;

e JIepXKaJIKU JUIS TPOOUPOK;

e  IIITAaTHUB JIAOOPATOPHBIN;

e IUTATUB AJIS IPOOHPOK;

e BOpOHKA CTEKJISIHHAS;

e (uibTp;



e CIIMYKH;
e acOecTOBas CETKa;
e JIy4YWHKHU.

2.PeakTHuBEI:

e  KHCJIOTBL: COJISTHAsI, CepHasi, a30THas;

e IIEJOYM: TUAPOKCU] HATPUS, TUAPOKCU KAJIbLIUS;

e ocHoBanus: ruapokcua meau (I1) , ruapoxcun xenesa (111);

e coiu: KapOOHAT KabIus, XJIopua HaTpus, xsopun meau (I1), autpar cepedpa, XIopus
Oapusi, KapOOHAT HATPHS, XJIOPU]T ATTFOMUHUS,
nepMaHraHat Kajus, HUTpaT Kajus, MeAHbIH Kynopoc, cynbsgat xxenesa (I1I), cynbdar
IHKa, cynepdocdar, aMmmMuayHas celuTpa, MOYeBHHA (KapOaMuT), XJIOPH Kalus,
cynb(haT HaTpusl, CUIIMKAT HATPU, CyIb(daT allOMUHHUS;

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

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

3.0Oprannyeckue BeNecTBa:

e  COJIM: ameTaT HaTpus, PEHOIISAT HATPHS;

e  KHUCIIOTBI: YKCYyCHasl KUCJII0Ta, MypaBbUHAs KUCII0TA, OJICUHOBAs;
. CIIMPTHBI: OTAHOJI, I/I3OHCHTI/IJIOBI)II71, TJIMOCPUH, ITPOITIAHOJI;

e 0Oen3zodn, (peHom;

e YIJIEBOJBI: Kpaxmall, TIII0K03a, caxapo3a.

4.TCO:

e KowmneroTep

® TIPOCKTOP

OnekrpoHHbie Tocobus, CD-aucKu 1Mo TeMam:
-HEOpraHWYeCcKast XUMHS;

-OpraHuyecKasi XUMHS,

-00111as1 XUMUS.

9. Mnanupyemble pe3yJIbTAaThI OCBOCHHS YUe€OHOI0 MpeaMeTa

[To 3aBepiieHnI0 Kypca XMMUHU Ha 3TaHE OCHOBHOTO 00111er0 00pa30BaHusI BHITYCKHUKH OCHOBHOM
LIKOJIBI JTOJKHBI OBJIAJIETh CIEAYIOIIMMHU pe3yIbTaTaMu:

. Jluunocmnuvie pezyromamoi:
1) ocosnanue cBoeii STHUYECKOI IPHHAIEKHOCTH, 3HAHAE HCTOPUM XUMMH M BKJIA/Ia POCCUHCKOI
XUMHAYECKON HAYKH B MUPOBYIO XUMHUIO;



2) hopmuposanue OTBETCTBEHHOTO OTHOIIEHHUS K TI03HAHMIO XMMUM; TOTOBHOCTH U CIOCOOHOCTH
o0y4aromuxcsi K CaMOpa3BUTHIO U caM000pa30BaHUIO HA OCHOBE M3YUYEHHBIX (PAKTOB, 3aKOHOB U TEOPHIA
XMMHH; OCO3HAHHOI'O BHIOOPA U IOCTPOEHUE UHANBUIyalIbHOM 00pa30BaTeIbHON TPAEKTOPHH;

3)  @opmuposanie nenoCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, HEOTHEMJIEMOM YacThIO
KOTOPOU SBJISIETCS] XUMHUUYECKasi KapTUHA MUPA;

4) oenadenue coBpeMEHHBIM A3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOI
IMPAaKTUKH, B TOM YHUCJIC 1 XUMHUYCCKUM;

5) oceoenue connanbHbIX HOPM, TIPABHJI IOBEICHHUS, Posieii 1 GOPM COLUATBLHOMN KU3HU B COLUYME,
MIPUPOJIC U YaCTHOM KU3HU HA OCHOBE IKOJOTHIECKON KYJIbTYpPhI H 0€301acCHOT0 0OpaleHus ¢
BCIICCTBAMH U MaTCpUaJIaMU,

6) popmuposanie KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMH H B3POCIIBIMH
B IIpOILIeCCe 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeIOBATELCKON, TBOPUECKON 1
JOPYTUX BUAOB JESATEIbHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuie pezynomamor:
1) onpedenenue ueneit co6cTBEHHOro0 0OYYEHHMS, TOCTAHOBKA U (POPMYIMPOBAHKE IS ce0sl HOBBIX
3ajay;
2) naanupoeanue myTell JOCTHKEHUS KEIAEMOTO Pe3yIbTaTa 00ydeHHs XMMHUH KaK TeOPETUYECKOTO,
TaK ¥ 9KCIIEPUMEHTAIILHOT'O XapaKTepa,
3) coommecenue cBoux NeiCTBUIl ¢ ITTAHUPYEMBIMH PE3YJIbTATAMM, OCYLUeCmEleHue KOHTPOIs CBoeil
JeSITEeIPHOCTH B TIPOIIECCE TOCTHIKCHUS PE3yIIbTaTa, onpedeieHue Cioco00B ACUCTBUI MPH BBITIOJTHEHUH
71a00PATOPHBIX U MPAKTHUECKUX Pa0OT B COOTBETCTBUH C MIPABUIIAMH TEXHUKH 0€30TIaCHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH MH(OPMAIIUH, TIOTYdEHUE U aHAH3 €€, CO3JaHue
WH()OPMAIIMOHHOTO TTPOAYKTA U €T0 MPE3CHTAIIHS;
5) ucnonvsoeanue OCHOBHBIX MHTEILIEKTYaIbHBIX OIEPAIUii: AHAIM3A ¥ CHHTE3a, CPABHEHUS U
cUcTeMaTu3amuu, 0000IEeHUS M KOHKPETU3AIINH, 8bls61eHUe TIPUINHHO-CIICICTBEHHBIX CBA3CH 1
nocmpoenue JOTHIECKOT0 PacCCYKICHHUS U YMO3aKIIOUeHUS (MHAYKTHBHOTO, IEAYKTUBHOTO U 110
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOTO COJICPKAHNUS;
6) ymenue co3naroT, NPUMEHATH U NPEOOPA3OBBIBATH 3HAKH U CUMBOJIBI, MOJICIIM M CXEMBI IS PELICHHUS
y4eOHBIX U MTO3HABATEIBHBIX 3a/a4;
7) ¢opmuposarue n pazeumue 5K0IOTHYECKOTO MBIILICHHS, yMEHHUE TIPUMEHATD €TO B TI03HABATEIBHOIM,
KOMMYHHKATHUBHOM, COLIMATILHON MPAKTHKE U MPOQeCcCHOHANTBHON OPHUEHTALINN;

8) 2eHepuposanue U 1 ONpeielieHne CPECTB, HEOOXOAUMBIX [Tl UX peaTr3aliiu.

H1. IIpeomemnvie pesynomamor:

BbInycKHHUK HAy4YUTCS:
®  XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUA: HAOJIOJEHUE, U3MEPEHNUE, SKCTIEPUMEHT;

e OIMCHIBAaThH CBOMCTBA TBép)II)IX, KHUIKUX, Fa3006pa3HBIX BCIIECTB, BhIACIIAA UX CYIICCTBCHHBLIC

MIPU3HAKY;
® PpAaCKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX IIOHATUH «aTOM», «MOJIEKYIa», «XUMHUYECKUHI
JJIEMEHT»,  «IIPOCTOE BEIIECTBO», «CI0KHOE BEIECTBOY, BAJIEHTHOCTB), «XUMHYECKas

peaKkuus», UCIIOJIb3YSA 3HAKOBYIO CUCTEMY XHUMUU;

® PpaCKpLIBATb CMBICJ 3dKOHOB COXPaHCHUA MACChl BCIICCTB, ITIOCTOSAHCTBA COCTaBa, AaTOMHO-



MOJIEKYJIIPHOW T€OPUH;

pa3nuyaTh XUMHYECKUE U (PU3NYECKUE SIBICHUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;

OTIpEeJIeNIATh COCTAB BEUIECTB IO UX (hopmymnam;

ONpPEIEATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHMSIX;

OIIpEAEIIATh TUI XUMHUYECKUX PEAKIIH;

Ha3bIBaTh IPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMHUYECKUX PEAKLINM;

BBISIBJIATH IIPU3HAKU, CBUJIETEIBCTBYIOLIME O MPOTEKAHUN XUMUUYECKOW PEAKLINH IIpU
BBIIIOJTHEHUM XMMHUYECKOIO OIIbITA;

COCTaBJIATH (OPMYJIbl OUHAPHBIX COEIMHEHUI;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIuil;

co0uroaTh mpaBuiia 0€30MacHON paboThl IPU MPOBEICHUH OTBITOB;

TM0JIb30BaThCs 1a00PaTOPHBIM 00OPYIOBAHUEM U TTOCYAOH;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB;

BBIUUCIIATH MaCCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCIMHEHUS;

BBIUUCIISATH KOJIMYECTBO, 00BEM UITU MacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, MacCce pearecHTOB
WM NIPOJIYKTOB pEaKLUU;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOpPO/A;

M0JIy4aTh, COOMPATh KUCIOPO.I U BOJIOPO;

pacro3HaBaTh ONBITHBIM ITyTEM Ta3000pa3HbIe BEHIECTBA: KUCIOPOI, BOIOPOL;

pacKpbIBaTh CMBICI 3aKOHA ABOraipo;

PacKpbIBaTh CMBICT MOHATUH «TEMIOBOM YPPEKT peakIfm, «MOISIPHBIA 00BeM»;
XapaKkTepu30BaTh PU3NYECKUE U XUMUUECKHE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHS «PACTBOPY;

BBIYHCIISATH MACCOBYIO JIOJIIO PaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C OIPEAEIEHHON MacCOBOM J10JIEN PACTBOPEHHOT'O BEILIECTBA;
Ha3bIBaTh COCAMHEHMS U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;

XapaKkTepu3oBaTh (HU3NYECKHE U XUMHUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

OIIPEAEIATh IPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCY COEAMHEHMUI;
COCTaBJIATh (POPMYJIBI HEOPTAHUYECKUX COETUHEHUN U3yUEHHBIX KJI1aCCOB;

MIPOBOAUTH OMBITHI, MOJTBEPKIAIOIINE XUMUUYECKIE CBOMCTBA N3YUEHHBIX KJIacCOB
HEOpPraHMYECKUX BEIIECTB;

pacrno3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KMCIIOT U HIeI0Uel 0 U3MEHEHUIO OKPacKU
WMHMKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJIaCCAMU HEOPTaHUYECKUX COEANHEHNUI;
packpsiBaTh cMbIci [lepuonnueckoro 3akona [[. 1. Menneneesa;

OOBACHATH (PU3UYECKHUI CMBICII aTOMHOTO (TIOPSIIKOBOI'0) HOMEpa XUMUYECKOT0 JIEMEHTA,
HOMEPOB I'PYIIBI U IeproJia B nepuoanudeckon cucreme /1. 1. Menpaeneena;

OOBSACHATH 3aKOHOMEPHOCTU U3MEHEHUS CTPOSHHSI aTOMOB, CBOICTB 3JIEMEHTOB B Ipeieax
MaJIbIX NEPUOJIOB U IJIABHBIX MOATPYIII;

XapaKTepU30BaTh XUMHUYECKHE JIEMEHTHI (OT BOJOPO/1a A0 KaJIbIUsA) HA OCHOBE UX MOJIOXKEHHUS B
nepuoanueckoii cucreme [1. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHHS KX aTOMOB;



COCTaBJIATh CXEMbI CTPOEHHUS aTOMOB NEPBBIX 20 371€EMEHTOB NIepuoanYecKoi cucreMsl /1. 1.
MeHnpeneena;

PaCKpBIBAaTh CMBICII IIOHATHN: «XUMUYECKAsT CBS3bY», (QJIEKTPOOTPULATEIBHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTh (PHM3MUECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIUTMYECKON
pelETKY;

OIIPEAECIATh BUJ XUMUYECKON CBA3M B HEOPraHUYECKUX COCIMHEHUSX;

1300pakaTh CXEMbI CTPOCHMSI MOJIEKYJI BELLIECTB, 00Pa30BaHHBIX Pa3HbIMU BHJIAMH XMMHUYECKHX
CBs3EH;

PacCKpbIBaTb CMBICII IIOHATHN «MOH», «KAaTUOH», «AHHOHY, <QJEKTPOJIUTBD, «HEIIEKTPOIUTHI,
«QIEKTPONIMTHYECKAS AUCCOLUALNSY, COKUCIUTEIbY», «CTENEHb OKUCIICHUN», BOCCTAHOBUTEIIDY,
«OKHCJICHHEY, «BOCCTAHOBIICHUEY;

OINPEIENATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COEAMHEHUY;

PaCKpBIBAaTh CMBICII TEOPUU IEKTPOIUTUYECKOMN TUCCOLUALINN;

COCTaBJIATh YPABHEHMS dJIEKTPOIMTHYECKOM TUCCOLMALINN KUACTIOT, IEI0Y€EH, COJIeH;
OOBSICHATH CYIIIHOCTD IIPOIIECCa SIEKTPOTUTHUECKON UCCONMAIIIH U PEAKIINH HOHHOTO OOMEHa;
COCTaBJIATh IOJIHBIE U COKPAIIEHHbIE HOHHBIE YPaBHEHUS peaklMii 0OMEHa;

OIpeNIeNIATh BO3MOXHOCTb ITPOTEKaHMsI PEaKIIMii HOHHOTO 0OMeHa;

IIPUBOJUTDL PEaKLUH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB Pa3IMYHbIX BELIECTB;
ONPEIEIATh OKACIUTEND U BOCCTAHOBUTEIID;

COCTABJISITh YPAaBHEHHSI OKMCIIUTEIBHO ~-BOCCTAHOBUTEJIBHBIX PEAKIIUH;

Ha3bIBaTh (PAKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKON peaKiui;

KJIACCU(UUUPOBATh XUMUYECKUE PEAKLIUU [0 Pa3IMUHbIM IIPU3HAKAM;

XapaKTEepPU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAIIOB;
IIPOBOJIUTH OIIBITHI 110 MOJIYYEHHUI0, COOMPAHUIO M U3YUYEHUIO0 XUMUYECKUX CBOMCTB
ra3o00pa3HbIX BEIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIIBIA a3 U aMMHAK;
XapaKTEepU30BaTh B3aUMOCBA3b MEXKAY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OPIaHUYECKHUE BEIIECTBA M0 UX opMyJie: METaH, ITaH, STHIEH, METAHOJ, ITaHO,
IJIMLEPHH, YKCYCHAs KMCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAs KUCIIOTA, OJICMHOBAs
KHCJIOTA, TIIIOK034;

OLICHUBATH BIIMSHUE XUMUYECKOIO 3arpsI3HEHUS OKPYKAIOIIEH CPebl HA OPraHN3M YeJIOBEKA,
IpaMOTHO 00paIIaThCsl C BELIECTBAMU B IOBCEIHEBHON KU3HU;

ONPEIEIATh BO3MOKHOCTb IIPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEICTABUTENIECH OPraHUYECKUX
BEILECTB C KMUCIOPOJIOM, BOJAOPOIOM, METAJLIAMU, OCHOBAHUSIMHU, T'aJIOT€HAMM.

BBIHyCKHHK MMOJYYMT BO3MOKHOCTD HAYYUTBCH:

* gwvlr0BuU2AmMb U npoeepAntb IKCNEPUMERMAIbHO cUNnome3svl O XUMUYECKUX cBoLCMBax eeuecme

Ha OCHOeB€e Ux cocmaea u CmMpOeHusd, ux cnocobHocmu ecmynambs 6 XumMudecKkue peakyuu, o xapakmepe u

NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyull,

® Xapakmepuzoseambsv eeujecmeda no cocmaesy, CmpoeHuro u CGOIZCI’I’IBCIM, ycmarasausarom

npuuuHHO-CﬂedcmeeHﬁble CeA3U MeDfCOy OaHHBIMU xXxapakmepucmukamu eeujecmaea,

® cocmaesnamb MONEKYIAPHbIE U NOJIHblE UOHHbIE YPABHEHUA NO COKpau/;éHHblM UOHHbBIM

VPAaBHeHUsAM,

® NpocHO3UpOBAMb cnocobHocmos eewecmed npoA6iAmsb OKUCIUMENIbHbLE UTTU



80CCMAHOBUMENbHBIE CBOLICIEA C YUEMOM CMeneHell OKUCTIeHUs. INeMEHMO08, 8X00AWUX 8 e20 COCMA8;

* cocmasnams YpasHeHUs peakyuti, COomeemcmayouux nociedo8ameibHOCmu NPpespaujeHut
HEOP2AHUYECKUX BeUeCME PATUYHBIX KIIACCO8;

* 8bI0BUAMD U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O Pe3yIbMamax 6030eUcmausl
PA3IUUHBIX PAKMOPO8 HA USMEHeHUe CKOPOCTU XUMUYECKOU peaKyuu,

* UCnob308amsb NPUOOPEMEHHBIE 3HAHUSA OJISl IKOJO2UYECKU 2PAMOMHO20 NOBEOEHUs 8
OKpyoscarouell cpeoe;

* uUCnob308ams NPUOOPemMEHHbBLE KI0Uesble KOMNeMeHYUU NPU GbINOJIHEHUU NPOEKMO8 U
YUebHO-UCCIe008ameNbCKUX 3a0ay N0 U3VHEHUI0 C8OUCME, CNOCOD08 NONYYeHUA U PACNO3HABAHUSL
sewecme;

*  00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBaX U XUMULECKUX NPOYeCccax;

*  KpUmMuyecku OMHOCUMbCA K NCEBOOHAYUHOU UHopMayul, HedoOPOCo8eCmHoll peKiame 6
Cpeocmeax Maccoeou unpopmayuu;

® 0CO3HABaMb 3HAYCHUEC MeopemuU4eCKux BHAHUL NO XUMUU OJIA l’lpCleMIlQCKOZZ oesmenvbHoCmu

yenoeexKa,
CO3JAI0T MOJCIIM U CXEMBI JIJISl PEIICHUs YICOHBIX M MO3HABATEIbHBIX 33/1a4; TOHUMAaTh HE0OX0IMMOCTh
COOJTFOICHUS TIPEANUCAHUH, PEATIaraéMbIX B MHCTPYKIHUSAX 110 UCTIOJIB30BAaHUIO JICKAPCTB, CPEICTB
OBITOBOI XMMHH H JIp.



