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IlosicHuTeILHAS 3aMUCKA

Paboyas mporpamma o XMMUU JUIsi OCHOBHOM IIIKOJIBI COCTABJICHA HA OCHOBE:!

@yHIaMEHTAIBHOTO SApa coAepKaHus 001ero 00pa3oBaHus;

TpeboBanmii K pe3yiabTaTaM OCHOBHOTO oOOImIero o0Opa3oBaHHWs, IMPEICTABICHHBIX B
®enepansuoM ['ocymapctBennom Crangapre OOmero OOpa3oBaHHsi BTOPOTO TMOKOJICHHS
(Ilpukaz MunoOpnayku ot 17.12.2010r. Nel897); npumepHbIX MporpaMm IO Y4EOHBIM
npeaMeram «Xumusg 8-9 knaces» (cTanaapTsl Broporo nokosienus) M., [Ipocsemienue, 2011;

ABtopckoit yueObHo#t mporpammel O.C.I'abpuensn «IIporpamma OCHOBHOTO OOIIEro
obpazoBanus. Xumus. 8-9 xinacce». M.: JIpoda,2012; (®I'OC).

Jannasi pabodas mporpaMMa OpPHEHTUpOBaHA Ha HCIOJb30BAHHWE YUYEOHWKOB TO XUMHUH U
yueOHO-MeToandeckux nocobuit YMK, co3maHHBIX KOJUIEKTUBOM aBTOPOB IO/ PYKOBOJCTBOM
O.C.I'abpuensiHa.

Jlia peanuzanuu pabodell mporpaMmbl B yueOHOM IJIaHE BBIAEIEHO MO 2 Yaca B HEAEII0

¢ 8 mo 9 knacc, Bcero B ro 136 4. YueOHbIii ron B 8, 9 kiacce paccuutan Ha 34 Henlemu.

OO1ue e 0CHOBHOTO 00111ero 00pa30BaHUs C yU€TOM CIIEHIU(PUKN Kypca XUMUU

Henn xumMuyeckoro o0pa3oBaHusi B OCHOBHOH IKo0Je (OPMYIHPYIOTCS HAa HECKOJIBKUX
YPOBHSX: TJI00aTHbHOM, METANPEJAMETHOM, TUYHOCTHOM U TPEIMETHOM, Ha YPOBHE TpeOOBaHMIA
K pe3yJibTaTaM OCBOCHUS COJICPIKAHUS TPEIMETHBIX ITPOTPAMM.

OcHoBHOeE 0011ee 0OpazoBaHue - BTOpas CTyMeHb 001mero oopazoanusi. OIHOM U3 BaXKHEUIIINX
3aad dTOTO JTama SBJSETCS MOATOTOBKA OOYJarOIIUXCsS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KU3HEHHOTO U TnpodeccuoHanmbHOro mnyru. OOyyarouiyecs: AOKHBI HaydUThCS
CaMOCTOSITEJIbBHO CTaBUTh 1€l M ONPENENATh MyTH MX JOCTH)KEHUS, HCIOJIb30BaTh
MPUOOPETEHHBIM B MIKOJIE OMBIT JESITENbHOCTH B peajbHON KU3HHU, 32 paMKaMH y4eOHOTro
mpotrecca.

['maBHBIE 11€TTH OCHOBHOTO 00IIETO 0Opa30BaHMS COCTOST B:

1. ¢opMupoBaHUU IIEIOCTHOTO MPEACTABICHUS O MHPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHMSIX, YMEHHUSIX U CIIOCO0AX IeATEIbHOCTH;

2. npuoOpeTeHHH OTbITa PA3HOOOPA3HOM EATENbHOCTH, TO3HAHUS U CAMOTIO3HAHMS,

3. MOAroTOBKE K  OCYIIECTBJICHHIO  OCO3HAHHOTO  BbhIOOpa  HMHAWBHIYaTbHOM
o0pa3oBaTesIbHOM Wi MpodeCCHOHATBHON TPAEKTOPHHU.

bonbuioit BkiIaag B JOCTHXKEHHME TJIABHBIX IIeJIed OCHOBHOTO 00Iiero oOpa3oBaHUS BHOCUT
M3Yy4YE€HHUE XUMHH, KOTOPOE MMPU3BAHO 00ECIICUUTh:

1. dopmupoBaHue CHUCTEMbl XMMHUYECKMX 3HAHMM KaKk KOMIIOHEHTa €CTECTBEHHOHAYYHOU
KapTUHBI MUDA;

2. pa3BUTHE JIMYHOCTH OOYyYalOMIMXCS, WX HHTEIUIEKTyallbHO€ W  HPaBCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHHWE Y HHUX TYMAHMCTUYECKUX OTHOUICHUH U
9KOJIOTMYECKHU 11e71ecO00pa3HOT0 MOBEJACHUSI B OBITY U TPYIAOBOU JESITENLHOCTH;

3. BBIpAOOTKY MOHMMaHHUs OOLIECTBEHHOW MOTPEOHOCTH B PAa3BUTHH XUMHUHU, a TaKKe
dbopMHpoBaHHE OTHOILIEHUS K XUMUU KaK K BO3MOXHOW obOmactu Oynymien
MPAKTUYECKON JesITENEHOCTH;

4. dopMupoBaHue yMeHUN O€30MacHOTO OOpalleHHs] ¢ BEUIECTBAMH, MCIOJIb3YeMBbIMU B
IOBCEAHEBHOW KU3HU.

3agayaMu U3y4eHUs] XUMUHU B OCHOBHOM IIIKOJIE SBIISIOTCS:

1. dopmupoBanue y oOydarmuxcss YMEHHUS BUAETh U MOHUMATh LIEHHOCTH 0Opa3oBaHMS,
3HAYUMOCTh XHMHUYECKOTO 3HAHUS [UIsI KaXIOro 4YeloBeKa HE3aBUCUMO OT €ro
npodeccHOHANBHON JesSTeNbHOCTH, YMEHUSl pa3nu4arh (aKThl U OIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJbI, BUAECTh UX CBA3b C KPUTEPUSMU OIICHOK U CBS3b KPUTEPUEB C
OTIpeJICIEHHON CHCTEMOU MEeHHOCTeH, (GopMynupoBaTh U 0OOCHOBHIBATH COOCTBEHHYIO
MO3UIIHIO;



2. QopmupoBaHHe y 00ydJaIOUIUXCS IEIIOCTHOTO TPEACTABICHUS O MUPE U POJM XHUMHH B
CO3JaHMHM COBPEMEHHOW ECTECTBCHHO-HAYYHOW KapTHHBI MHpA; yMEHUS OOBSICHSTH
OOBEKTHI W TIPOIECCHl OKPYKAMOMICH EHCTBUTEIBHOCTH — MPHUPOJIHON, COIUAIBHOM,
KYJIBTYPHOU, TEXHUYECKOU CPEJIbI, UCIIONB3YS JJISl 3TOT0 XUMHUYECKUE 3HAHUS;

3. mpuoOpeTeHne OOYUYAIONIUMUCS OIBITa PA3HOOOpPA3HOW MAEATETBbHOCTH, TO3HAHUS U
CaMOTIO3HAHUS, KJIFOYCBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHTHOCTEH), HMMEIOIINUX
YHHBEPCATBHOE 3HAUCHHUE I PA3IMYHBIX BHUIOB JIEATEIBHOCTH: PEHICHUS TpoOIeMm,
MPUHATHS PEIICHUN, TIOMCKA, aHAM3a U 00pabOTKM MH(POPMAIK, KOMMYHUKATHBHBIX
HAaBBIKOB, HAaBBIKOB HM3MEPEHUH, COTPYAHHYECTBA, O€30MacHOr0 oOpaimieHust ¢
BEII[ECTBAMU B TIOBCETHEBHOM KU3HU.

Inanupyemblie 00pa3oBaTe/ibHbIE Pe3YJIbTATHI OCBOECHHS NMPeIMeTa 00yYaloIUMHUCS

JIMYHOCTHBIMHM pe3yJibTaTAMM H3yUeHUS TpeaMeTra «XUMUs» SBISIIOTCA CIEIYIOIINE
YMEHUS:

Oco3HaBaTh €IMHCTBO H IEJIOCTHOCTh OKPYKAIOIIETO MHpPa, BO3MOXXHOCTH  €TO

TTO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTIDKEHUN HAYKH.

[TocrenenHo BeICTpanBaTh COOCTBEHHOE 1IETIOCTHOE MUPOBO33PEHUE:

0CO3HaBaTh MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpa30BaHMIO, B TOM YHCIIE U B pamMKax
CaMOCTOSITEIbHON JIEATETHHOCTH BHE IIKOJIBI;

OIIEHUBATD KU3HEHHBIC CUTYaIlUN C TOUKH 3peHHUs 0€30MmacHOro o0pa3a KU3HU U COXpaHEHUS
3I0POBBS;

OIICHUBATh HKOJIOTMUYECKUN PUCK B3aUMOOTHOILIEHUI YeloBeKa U MPUPO/IbI.

BoeiOupaTe mMOCTYNKH, HallelIeHHbIE Ha COXpaHeHHe M OepekHOE OTHOILIEHHE K MPHUPOJAE,
O0COOEHHO >KMBOHM, H30eras MPOTHUBOMOJOXKHBIX IMOCTYINKOB, MOCTENEHHO Y4ach W OCBauBas
CTpaTEruio pallMoOHAILHOTO MPUPOIOIIOIb30BAHMUSL.

Cpedcmeom  pa3eumusi JUYHOCTHBIX PE3yJIbTaTOB CHy)KaT Y4eOHBIM Marepuanl u
MIPOJIYKTUBHBIC 33JaHNs ydeOHUKa, HalleJIEHHbIE Ha 6-10 JIMHUIO Pa3BUTHS — YMEHUE OLICHHUBATH
MOBEJICHUE YeJIOBEKa C TOUKH 3PEHHSI XUMUYECKOM O€30MaCHOCTH MO OTHOLICHUIO K YENIOBEKY U
IpHUpOJIE.

MeTanpeagMeTHBIMH pe3yJIbTATAMHU HU3YUYCHUS Kypca «XUMHs» SBIsSeTCS (HOpMUPOBAHUE
YHUBEPCAIBbHBIX yueOHbIX AericTBuid (YVY ).

Pecynamusnvie YVII.

CamocToaTenbHO OOHApYKUBaTh U (POPMYIHPOBATH YUeOHYIO MpPoOIEMy, ONpeneisaTh Lelb
y4eOHOM e TeIbHOCTH, BEIOUPATh TEMY MPOEKTA.

BoiaBurate Bepcuu pemieHusi npoOiieMbl, 0OCO3HABATh KOHEUYHBIA pPe3yNbTaT, BHIOMpATh U3
MPEII0KEHHBIX U UCKaTh CAMOCTOSITEIbHO CPEICTBA JOCTHKEHUS LEIH.

CocTaBiaTh (MHIMBUIYAIbHO WIM B TPYIIE) IJIaH pPElIeHUs MNpoOieMbl (BBIMOIHEHUS
MIPOEKTA).

PaGortas mo miaHy, cBepsATh CBOU ACWUCTBHSI C LETBIO M, IPH HEOOXOIUMOCTHU, HCIIPABIAThH
OILITMOKHU CaMOCTOSITENBHO.

B gmanore c yuyuTeneM COBEpIIEHCTBOBATH CAMOCTOSITENILHO BBIPAOOTaHHBIE KPUTEPUU
OILICHKH.

CamoctoarenbHOo OOHapyxuBaTh ©  (QopMmynaupoBaTh MpobIeMy B  KJIAacCHOH U
WHIUBUAYAIbHON Y4eOHOH 1esTeTbHOCTH.

BreigBurate Bepcuu perieHus mpoOieMbl, 0CO3HABATh KOHEUHBIA pPE3yNbTaT, BHIOMpATh W3
MPEAJIOAKEHHBIX U UCKATh CAMOCTOSITENILHO CPEJCTBA JOCTHKEHUS LIEIIH.

CaMOCTOATENTFHO 0CO3HABATh MPUYMHBI CBOETO yCIieXa UM HeycleXa U HaXOJIUTh CIOCOObI
BBIXO/Ia U3 CUTYalluu HEeycrexa.

Cpedcmeom ¢hopmuposanus peryasTUBHBIX Y Y]] cayxaT TEXHOJIOTHUS MPOOIEMHOTO JUalora
Ha OJTame M3Y4YeHHs] HOBOTO MarepHalla ¥ TEXHOJIOTHsI OIICHMBAaHHS 00pa3oBaTelbHBIX
JOCTHKEHHUH (Y4eOHBIX YCIIEXOB).




lloznasamenvhvie Y V/I:

AHanmM3upoBaTh, CPABHUBATH, KIACCUPHUIIMPOBATE U 0000maTh (HaKThl U SBICHUS. BBIBIATH
MIPUYMHBI U CIICJICTBUS IPOCTHIX SIBJICHUN.

OcyIiecTBIIATh CpaBHEHUE, CEPHAIMIO W KIACCU(UKAILMIO, CAMOCTOSITEIILHO BBIOMpas
OCHOBAHUS M KPUTEPUH Ul YKA3aHHBIX JIOTMYECKUX OTEpAIHii; CTPOUTh KIACCU(PHUKAIMIO HA
OCHOBE JMXOTOMUYECKOTO JeJIeHUs (HAa OCHOBE OTPULIAHUSA).

CTpouThb JIOTUYECKOE PACCYKICHHUE, BKIIIOYAIOIIEE YCTAHOBJIEHUE MPUYMHHO-CIIEICTBEHHBIX
CBS3EH.

Co3zniaBaTh CXeMaTUYECKHE MOJIENIU C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocTaBisThb  TE3UCHl, pa3jMYHbIE BHUJAbl IUIAHOB  (IIPOCTBIX, CIOXKHBIX M T.IL).
[IpeoOpa3oBbIBaTh HH(GOPMAIMIO U3 OJHOTO BUAA B APYroi (TaOIUILy B TEKCT U IIp.).

BrruuThIBaTh BCe YpOBHHM TEKCTOBOM MHGMOPMAITUH.

YMeTh onpenensiTe BO3MOKHbIE MCTOYHUKH HEOOXOJIMMBIX CBEIEHHM, MPOU3BOJIUTH MOUCK
nH(popMaliY, aHAJIM3UPOBATh U OLIEHUBATh €€ JJ0CTOBEPHOCTb.

YMeTh HCIO0JIb30BaTh KOMIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT
JUIs JOCTHKEHHUS] CBOUX IieJiell. YMeTh BbIOMpaTh aJIeKBaTHbIE 3ajjau€ WHCTPYMEHTaJbHbIE
MIPOrpaMMHO-aNMnapaTHbIE CPEJCTBA U CEPBUCHIL.

Kovmmynuxkamusnvie YVJI:

CaMoCTOATENHHO OPraHU30BbIBaTh yueOHOE B3aUMOJAEHUCTBUE B IpyIie (OnpeaensTh oOmiue
L[EJIH, paclpeeNsiTh POJH, JOrOBapuBaThCS APYT C APYrOM U T.1.).

OtcTanBasi CBOIO TOUKY 3pEHUS, MPUBOAUTH aPTyMEHTHI, MOATBEPkKAast UX (paKTamHu.

YMeTh B3MISIHYTh Ha CUTYalUIO C MHOM MO3UIIMU U IOTOBAPUBATHCS C JTHOAbMH MHBIX TTO3UIIUH.

Cpeocmeom opmuposanus KOMMYHHKATUBHBIX Y Y] ciaykaT TEXHOJOTHS MPOOIEMHOTO
muanora (MoOYXTAaIMKU W TOABOIAINIMK AUaor) W paboTa B MalbIX TpyImax, TakkKe
HCIO0JIb30BaHME HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOTYKTUBHOTO YTEHHUSI.

IIpenmMeTHBIMHU pe3yIbTaTaAMM U3yUCHUS TPEAMETa «XUMHUSD) ABISIOTCS:

1.B nmo3HaBarenbHOM cdepe:

o JaBaTh OMNpPENEJICHUS HW3YUYEHHBIX IMOHATUN: «XMUMHUYECKUH JJIEMEHT», «aToOM», «UOHY,
«MOJIEKYJIa», «IPOCTbIE M CJOXHBIE BEUIECTBA», «BELIECTBO», «XUMHUYECKasi (opmynay,
«OTHOCHUTEJbHAsI aTOMHAas Macca», «OTHOCUTENbHAs MOJIEKYJSpHAs Macca», «BaJIEHTHOCTbHY,
«CTENEHb OKHUCIICHUSA», «KPUCTAJUIMUECKAsl PEIIETKa», «OKCUABDY, «KUCIOTBI», «OCHOBAHUS,
«com», «aM(pPOTEPHOCTDY, KHHAUKATOPY, «IIEPUOTUUECKHII 3aKOHY, «IIEpHOINUecKas TaOIuIay,
«U30TOTBI», «XUMHUYECKasl CBSI3b», «IIEKTPOOTPULIATEIBHOCTEY, «XHUMHYECKas peaKIus»,
«XUMHYECKOE YypaBHEHHE», «ICHETUYECKas CBS3b», «OKHUCIEHHE», «BOCCTAHOBJICHHEY,
«QIEKTPOJIUTHYECKAS JUCCOLUALUNY, «CKOPOCTh XUMHUUECKON PEeaKIIuN»;

i OITMCaThb ACMOHCTPAIUOHHBIC u CaMOCTOATCIIbHO IMPOBCACHHBIC XHUMHUYCCKHUC
OKCIICPUMCHTBI,

i ONHUCBIBATL U Pa3IN4aThb HU3YUCHHBIC KJIACCbl HCOPIaHUYCCKUX COGHHHCHHﬁ, IMPOCTBIC U
CJIOJKHBIC BC€IICCTBA, XUMHUUYCCKHUEC PCAKIIUU,

i KJ'IaCCI/I(l)I/II_[I/IpOBaTB HU3YUYCHHBLIC OOBEKTHI U SIBJICHU A,

o JenaTh BBIBOJABI M YMO3AKIIOYCHHS W3 HAONIOJCHUN, W3YYCHHBIX XHUMHUYECKHX
3aKOHOMEPHOCTEH, IPOTHO3MPOBATh CBOICTBA HEM3YYCHHBIX BEIIECTB 110 AHAJIOTHUH CO
CBOWMCTBAMU M3YUCHHBIX;

o CTPYKTYpUPOBATh M3YYEHHBIH MaTepHal U XUMHYCCKYI HH(OpMAIHIO, MOJIy4YEeHHYIO W3
JIPYrUX UCTOYHHUKOB;

o MOJIETUPOBATH CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 1MeproIoB, CTPOSHUE MTPOCTHIX MOJIEKYIT;
2. B 11eHHOCTHO-OpUEHTAIIMOHHOM cdepe:

o aHAJTM3UPOBaTh W OLCHUBATh TMOCJCIACTBHS JUIS OKpYXKArolied cpeabl OBITOBOW U
MPOM3BOICTBEHHOW JEATEILHOCTH YEIOBEKa, CBSI3aHHOM C

nepepaboTKOM BEIIeCTB;

3. B tpynoBoii coepe:



* IPOBOJAUTH XUMHUYECKUHN IKCIIEPUMEHT;
4. B cdepe 6e3011aCHOCTH KHU3HEACATSIBHOCTH:

¢ OKa3bIBaATh ICPBYIO MNOMONIL HpHU OTPABICHUAX, OXOrax M [APYrux TpaBMax, CBA3AHHBIX C
BEIIECTBAMU U JJA00OPATOPHBIM 000PYIOBAHUEM.

YpoBHEBbIN NOX0 K HoCTHKeHUI0 Y'Y J[ opranusyercs cienyoomuM oopazom. M3yuas:

OcHOBHbIE IOHATHS XUMUHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MTPEICTaBICHUI)

BbInycKHMK HAy4YHTCS:

* OIINCBHIBAThL CBOMCTBA TBépIII)IX, KHUIAKHUX, F33006p33HI)IX BEIICCTB, BBLACIAA HX
CYILIECTBEHHbIE NIPH3HAKHY;

* XapaKTepHU30BaTh BEIECTBA II0 COCTaBY, CTPOCHHMIO M CBOWCTBaM, YCTaHABJIMBATh
IMPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

® paCKpbIBaTb CMBICI OCHOBHBIX XUMHWYCCKUX TTOHATHH «aToOM», «KMOJICKYJIa», «XUMHAYECKUH
3IIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY», BAJEHTHOCTHY, UCIIOIB3YS 3HAKOBYIO
CUCTCMY XNMHU,

* 1300paXkaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIBI0O XUMUYECKUX (POPMYI U CYLIHOCTb
XUMHNUYCCKHUX pCaKHI/Iﬁ C MIOMOIIBIO XUMHWYECCKHUX ypaBHCHI/II\/'I;

¢ BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIIPHYIO M MOJIAPHYIO MACChl BEIICCTB, a TaKKEe
MacCOBYIO JIOJIO XHMHYECKOTO O3JIEMEHTa B COCAMHEHHSX JUIS OIEHKH HX TMPAKTHYECKOM
3HAYUMOCTH;

¢ CpaBHHUBATh 110 COCTaBY OKCHJIbI, OCHOBAHUS, KUCJIOTEI, COJIN,

° KJ'IaCCI/I(bI/IHI/IpOBaTI) OKCHJbI 1 OCHOBAHUS 110 CBOﬁCTBaM, KHCJIOTBI U COJIM IO COCTABY,

¢ OITKUChIBATH COCTAaB, CBOMCTBA W 3HAUYEHHE (B npupoac u HpaKTH‘—IeCKOﬁ ACATCIIBHOCTH
YeJI0BeKa) MPOCTHIX BEIIECTB — KUCIOPOJIa U BOJIOPOJIa;

* 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTHKY XHMHUYECKHX JJIEMEHTOB M Ba)KHEHIIMX
COEIMHEHNH €CTECTBEHHBIX CEMEUCTB MIETOYHBIX METAJUIOB U TaJIOTCHOB;

* I0JIb30BaThCA JIAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUUECKOH MTOCYI0M;

* IPOBOJNTH HECJIOXKHBIE XUMHUYECKHE OTBITHI M HAOMIOJCHUS 32 W3MCHEHUSIMH CBOWCTB
BEIIECTB B MPOIECCe HX INPEBpAIICHHUH; COONIIOAATh NMpaBMiIa TEXHUKH OE30MacCHOCTH MPH
IPOBEICHNN HAOIIOICHUH 1 OTIBITOB;

* pa3nMuaTh OKCIEPUMEHTAIBHO KHCIOTHI M MIEN0YM, MOJB3YSICh HMHIUKATO-PaMH;
0CO3HaBaTh HEOOXOIMMOCTh COONIONCHUSI Mep Oe30IacCHOCTH TPH OOpAaIlIeHUH C KUCIOTaMH U
IIET0YaMH.

BbInycKHHK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

* TPaMOTHO 00paIIaThCs C BEIECTBAMHU B TIOBCEHEBHOWKHU3HHY;

* OCO3HABAaTh HEOOXOJUMOCTh COONIOJCHUS TPaBHI  IKOJOTMYECKHM Oe30Iac-HOro
MIOBEZICHUS B OKPYXKAIOLIeH IPUPOTHOM CpeIe;

* IOHUMATh CMBICII U HEOOXOIUMOCTH COONIOJNCHUS TpPEHUCaHUH, NpeaIa-raéMblX B
MHCTPYKIHSAX MO UCIIOJIB30BAHUIO JICKAPCTB, CPENICTB OBITOBOM XUMUH U JIP.;

* UCTIOJIB30BATh  NMPUOOPETEHHBIC  KIIIOUEBBIC  KOMIIETEHTHOCTH TPH  BBIIOJIHEHHU
UCCIIEIOBATENLCKUX IPOEKTOB 10 M3YYEHHIO CBOWMCTB, CIIOCOOOB IOJIy4EHHSI M Pacrio3HABAHHS
BEILIECTB;

* pa3BHBAaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, HCIIOJB3Yysl CPEACTBAa YCTHOH U
NUCBMEHHOM KOMMYHHKAallMM TIpH padoTe ¢ TEeKCTaMH Y4eOHHWKAa M JOMOJHUTEIBHOM
JUTEPATYPOH,CIPABOYHBIMUA TaOIUIIAMH, TPOSBIATE TOTOBHOCTh K YB@XKCHHUIO HHOM TOYKH
3peHust IpH 0OCYKICHUH PE3YJIBTATOB BBITIOJIHEHHOW pabOTHI;

* 0OOBEKTUBHO OLCHMBAaTh WH(POPMAIMIO O BEIIECTBAX U XUMHYECKHX IIpoleccax,
KPUTHUYECKH OTHOCHUTHCS K TICEBIOHAYYHOH WHQOpMaIMU, HEI0OpOCOBECTHOH pekiIame,
Kacaroulelcsi HCIOIb30BaHHS PA3TMYHBIX BELIECTB.

[lepuoanyeckuif  3aKOH W NEpUOJUYECKAss  CHCTEMa  XMMHYECKHUX  JJIEMEHTOB
. 1. MenneneeBa. CTpoeHHE BELIECTBA
BbinycKHMK Hay4YuTCs:



* KJIaCCU(UIIUPOBATh XUMHUYECKUE 3JICMEHTBI Ha METAILIbl, HEMETAJIbI, DJIEMEHTBI, OKCH/IBI
U THJIPOKCHJIBI KOTOPBIX aM(DOTEPHBI, © UHEPTHBIE dJIEMEHTHI (Ta3bl) JJIsT OCO3HAHUS BAXKHOCTH
YHOPSAI0YEHHOCTH HayYHbIX 3HAHUI;

* pacKphIBaTh CMBICH nepruoandeckoro 3akona . . Menneneesa;

* OIMCBIBATh U XapaKTEPHU30BaATh TAOMHUHYIO (POPMY MEPHOTUIECCKON CUCTEMBl XUMHUECKUX
AJIEMEHTOB;

* XapaKTepU30BaTh COCTAaB AaTOMHBIX SIEP M pacHpelesicHue 4Yucia 3JIEeKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKHX JJEMEHTOB MAJIbIX TIEPHOJIOB MEPUOAUYECKON
CUCTEMBI, a TAK)KE KaJTus U Kbl

* pa3nyaTh BUJBl XUMHUYECKON CBS3U: MOHHYIO, KOBAJICHTHYIO IMOJSPHYIO, KOBAJCHTHYIO
HETIOJISIPHYIO U METATUYECKYIO;

* 300paxkaTh dSJIEKTPOHHO-MOHHBIE (OPMYIBI BEIIECTB, OOPa30BAHHBIX XUMHYECKUMU
CBSI3SIMH PA3HOTO BHJIA;

* BBISIBJISITh 3aBUCUMOCThH CBOMCTB BEIIECTB OT CTPOCHUS WX KPUCTALIUYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJUNTMYECKUX;

* XapaKTEepPU30BaTh XUMHUYECKHE DJIEMEHTHI M WX COCJUHEHHS Ha OCHOBE IOJIOKEHUS
AJIEMEHTOB B MIEPUOIMYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS X aTOMOB;

* OMKUCHIBATh OCHOBHBIC 3Tanbl OTKpBITUS [I. V1. MeHaeneeBbM Mepruoauveckoro 3akoHa U
MEPUOANYECKOM CHCTEMBl XHUMHUYECKUX DJJIEMEHTOB, JXM3HbB W MHOTOOOpa3HYyI0 HAayYHYIO
JEITENbHOCTh YYEHOTO;

* XapaKTepU30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAUEHUE MEPUOJMYECKOTO 3aKOHA U
MEePUOINYECKOIN CUCTEMBbI XUMHYECKUX 31eMeHTOB 1. . MeHeneena;

* OCO3HABaTh HAYYHBIC OTKPBITHS KaK pPe3yabTaT IATEIbHBIX HAOJIOJCHHM, OMBITOB,
HAy4YHOU MOJIEMUKH, TPEOJIOJICHUS TPYAHOCTEN U COMHEHHU M.

BBINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCSH:

* 0OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JUUIS1 NPAKTUYECKON EATEIbHOCTH YEJIOBEKA;

* OIUCHIBATh U3YYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSSIIOTUKY CHCTEMHOTO aHalln3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOINIECKONCUCTEMBI XUMUUECKUX 3JIEMEHTOB
U1 OOBSACHEHUS U MPEABUACHUS CBONCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh WH(OPMAILMOHHYI0O KOMIETEHTHOCTh IOCPEICTBOM YIriayOJieHHWs 3HaHUU 00
HMCTOPUM CTAHOBJICHUSI XUMHUYECKOW HAyKH, €€ OCHOBHBIX MOHATUMN, IEPUOJNYECKOTO 3aKOHAKAK
OJIHOTO M3 BAXXKHEHMIIMX 3aKOHOB IPHUPOJIbI, @ TAKKE€ O COBPEMEHHBIX JOCTUKEHHUSX HAYKU M
TEXHUKH.

MHoroo6pa3ue XUMHYECKUX peaKIuit

BbInyCKHUK HAYYHUTCH:

* OOBSICHATH CYTh XUMHUYECKHUX MPOIECCOB U UX MPUHIMITHAIHLHOE OTIUYHUE OT (PU3UUECKHUX;

* Ha3bIBAaTh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIUIL;

* YCTaHABIIMBATh MPUHAIIICKHOCTh XUMHUYECKOW peakluu K OMNPENeIEHHOMY THUIY IO
OJIHOMY U3 KJIacCCH()HKAIMOHHBIX MPU3HAKOB: 1) MO YMCIY W COCTaBY HMCXOJHBIX BEUIECTB U
MPOJIYKTOB pEaKIHH (peakuuu COCTUHEHUS, pPA3JIOKEeHMs, 3aMelleHus U oOMeHa); 2) o
BBIJICTICHUIO WJIM TIOTJIONIEHUIO TEIJIOTHI (peakiuu 3K30TepMUYECKHe U SHAOTepMHUYECKHe); 3)
M0 W3MEHEHHUIO CTETNeHEeW OKHUCICHHUS XHMHUYECKUX OJIIEMEHTOB (PEakIUu OKUCIUTEIHHO-
BOCCTaHOBUTEJbHBIE); 4) 0 0OPaTUMOCTH Tpoliecca (peakiuu oOpaTuMble 1 HeoOpaTHUMBbIe);

* Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XMMHUECKUX PEaKIINt;

* Ha3bIBaTh (DAKTOPBI, BIUSIONIME HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS,

* COCTaBJISITh YPAaBHEHMSI DIIEKTPOJIUTUYECKONW JUCCOIMALMU KHUCIOT, IIEN0Yel, CcoJei;
MOJIHBIE W COKpAalIEHHbIE WOHHBIE YpaBHEHHS peakluii OoOMeHa; ypaBHEHHs] OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIUH;

* POTHO3UPOBATH MPOAYKTHl XUMHUUYECKUX peakuuil mo (popmyliaM/Ha3BaHUSM HCXOIHBIX
BEII[ECTB; ONPEAETATh UCXOIHBIE BEIIeCcTBa MO (hopMyliaM/Ha3BaHUSM MPOJTYKTOB PEAKIIHH;



* COCTaBJISITh YPAaBHEHMsI PEAKIMM, COOTBETCTBYIOLUIUX IOCIEI0BATEIBHOCTH («LEMIOUYKEN)
IIPEBPALLEHUI HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIacCOB;

* BBIBJIATD B IIPOLIECCE 3KCIIEPUMEHTA IPU3HAKH, CBUACTEILCTBYIOLIUME O MPOTEKAHUHU
XUMHUYECKOUN PEAKIINY;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOM JI0JIEH PAaCTBOPEHHOIO BEILIECTBA;

* OIIPENENATh XapakTep Cpeabl BOAHBIX PACTBOPOB KHUCIOT M IIEIOYEH IO HM3MEHEHHIO
OKpPaCcKH MHJIUKATOPOB;

* IPOBOJIUTh KAueCTBEHHBIE PEAKLUH, MOATBEP)KIAIOIINE HaJIUM4Me B BOJHBIX pPacTBOpPax
BEILECTB OT/EJIbHBIX KATHOHOB U aHUOHOB.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTb HAYYHMThCS:

* COCTaBJISITh MOJIEKYJSIPHBIE M TIOJHBbIE MOHHBIE YPAaBHEHUAINO COKPAILEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJIUTH MIPUMEPHI PEaKIUil, MOATBEPKIAIOLINX CYIIECTBOBAHNE B3aU-MOCBS3H MEXKIY
OCHOBHBIMH KJIACCAaMU HEOPraHWYECKUX BELIECTB;

* IPOTHO3UPOBATH PE3YIbTATHI BO3ACHCTBUS pa3IMUHbIX(DaKTOPOB HA U3ME-HEHHE CKOPOCTU
XUMHUYECKOUN PEaKIINU;

* IPOTHO3UPOBATh  pEe3yJAbTaThl BO3ACUCTBHS  pPa3INYHBIX(AKTOPOB Ha  CMEUICHHE
XMUMHYECKOTO PAaBHOBECHS.

MHuoroo0Opa3ue BelecTB

BbInyCKHUK HAy4YHUTCH:

* OMIpeNeNsATh MPUHAIIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY W3 HU3YYEHHBIX
KJIACCOB/TPYIII: METAJIbl U HEMETAJLIbl, OKCH/JIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HAa3BaHUSAM;

* OIIPENIENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPTaHMYECKUX COCTUHEHWN TO0 BAJICHTHOCTSM W CTEIEHSIM
OKHCJICHUS JIEMEHTOB, a TAaK)KE 3apsiiaM MOHOB, YKa3aHHBIM B TaOJIHUIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHHI U COJICH;

* O0BSACHATh 3aKOHOMEPHOCTH W3MEHECHHS (DPM3UYECKHUX M XMMHYECKHUX CBOWCTB MPOCTHIX
BEIIEeCTB (METAUIOB M HEMETAUIOB) M MX BBICIIMX OKCHIOB, O0Opa30BaHHBIX 3JIEMEHTaAMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEPHBIC JJIsl TPYII OKCHUIIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(DOTEPHBIX;

* Ha3bIBaTh OOIME XMMHYECKHE CBOMCTBA, XapaKTEpHBIC I KaXJIOTO M3 KIACCOB
HEOpPraHWYECKUX BELIECTB: KUCIOT OCHOBAHUM COJICH;

* IPUBOJUTh  MNPUMEpPbl  pPEAKUMM,  MOATBEPKIAIOIMIMX  XMMHUYECKHE  CBOMCTBA
HEOpPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIOT, OCHOBAaHUU U COJICH;

* ONPEACNIATh BEIIECTBO-OKUCIHUTEIb W BEIIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUSAX;

* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIA OaaHC (M1 M3YyYEHHBIX PEaKIHii) Mo
MPEAJIOKEHHBIM CXEMaM pEeaKIIHii;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, MOATBEPKAAIONINE XUMUYECKHE CBOHWCTBA OCHOBHBIX
KJIACCOB HEOPraHUUYECKHUX BEILECTB;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI MO MOJIYUYECHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOpOJA, KUCIOPO/a, YIIEKUCIOTO ra3a, aMMHaKa; COCTABIISTh YPABHEHUSI COOTBETCTBYIOLIUX
peaKuum.

BbINyCKHUK NMOJYYUT BO3MOKHOCTb HAYYHThCS:

* IPOrHO3UPOBATH XUMUYECKHUE CBOMCTBA BEUIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOrHO3UPOBATH CIOCOOHOCTh BeIlleCTBA MPOSIBISITHOKUCIUTEIbHbBIE HIIH
BOCCTAHOBUTEIIbHBIE CBOWCTBA C YYETOMCTENEHEH OKMCIEHHUS DIIEMEHTOB, BXOJAILIUX B €ro
COCTaB;



* BBISBIATh CYIIECTBOBAHME TI'€HETHMYECKOM B3aUMOCBA3ZUMEXKIY BEIICCTBAMU B psAy:
IIPOCTOE BEIIECTBO — OKCHJL — TUAPOKCUL] — COJIb;

* XapaKTepu30BaTh 0COObIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOW KUCIIOT;

* IPUBOJUTH NIPUMEPHI YPABHEHUN PEaKIMiA, JEKAIUXB OCHOBE MPOMBIIIJICHHBIX CIIOCOOOB
MIOJTy4eHUSI aMMHAKa, CEPHON KHMCIIOTBI, YyI'yHa U CTaJIu;

* ONMCHIBaTh (PU3NYECKUE M XUMHUYECKHE TPOLECCHI, SBISIFOIIMECS YaCThIO KPYroBOpOTa
BEILIECTB B IPUPOJIE;

* OPraHU30BbIBATh, IIPOBOJUTH YYCHHUUECKHUE IPOEKTHIIIO MCCIECJOBAHUIO CBOMCTB BEIECTB,
MMEIOIINX BAJKHOE IPAKTUYECKOE 3HAYCHUE.

Conepxanue yueOHOro npeamera « XuMmsi»

Coaep:kaHue 0OCHOBHOT0 001Iero odopa3oBanus mo xumun 8-9 kiaccel

Pazoen 1. Ocnoenvie nonamus xumuu (ypo8eHsb amoMHO-MONEKYIAPHBIX RPEOCMAB/1eHUIL)
[Mpeamer xumun. MeToapl TO3HAHWA B XUMHHU: HAOJIOJCHHE, DKCIIEPUMEHT, HW3MEpPEHUE.
Hcrounuku xumuyeckoi nHGopmaIuu: XuMmudeckas Jureparypa, MHTepHer.

Uucteie BemectBa U cmecu. Ouuctka BemiectB. [IpocTeie U ciioXHBIE BemiecTBa. MeTayibl U
HEMETaJUTbl. XUMHYECKUH DJEMEHT, aToM, MOJIEKYyJa. 3HAaKHM XUMHUYECKHX DJIEMEHTOB.
Xumuyeckass Qopwmyina. BanentHocte xumuueckux aneMmeHToB. CocrtaBienue Gopmyin
OMHAPHBIX COCJAMHEHHUM TO BAJICHTHOCTH aTOMOB XHUMHUYECKHUX JJIEMEHTOB U OTMpEIEICHUE
BAJICHTHOCTH aTOMOB XUMUYECKHUX IJIEMEHTOB 10 (hopMysiaM OMHAPHBIX COCTUHECHUM.
OtHocuTenpHas atoMHass Macca. OTHOCUTENbHAas MOJEKylspHas Macca. MaccoBasi J0Js
XUMHUYECKOTO AJIEMEHTA B CI0KHOM BeniecTBe. KomnuectBo BemecTBa. Mousib. MonsipHas macca
1 MOJIIpHBIN 00BEM.

®u3nyecKue SABICHUSA U XUMHUYECKUE peakiuuu. [[pu3Haku U yclnoBus MPOTEKaHUST XUMUYECKUX
peakumii. 3aKOH COXPAaHEHHMsS MacChl BEIIECTB IPU XUMHUYECKHX PEAKLIUAX. XUMHUUYECKHE
ypaBHeHus. KoaddunueHTsl B ypaBHEHUAX XUMUYECKHX pEaKUUN KaK OTHOLICHHS KOJUYECTB
BEIIIECTB, BCTYMAIOIIMX W OOPa3yOIIMXCS B pe3ysbTaTe XUMHYECKOW peakumu. [Ipocreiimue
pacyeTsl [0 ypaBHEHUSIM XUMHYECKUX PEAKIIUM.

OcHOBHBIE KJacChl HEOPraHMYECKUX coeauHeHui. HoMeHknatypa HeOpraHMuecKuX BEHIECTB.
Kucnopon. Bosayx. I'openne. Oxcuapl. OkcuIibl METAUIOB M HeMeTtayyioB. Bomopoa. Bona.
Ounctka Boabl. Adpanus Bojabl. B3auMoneicTBre BOJIbl ¢ OKCHJIAMH METaUIOB M HEMETAJUIOB.
Kucnotsl, knaccudukanus 1 CBOMCTBA: B3aMMOJACWUCTBHE C MeTaJlJIaMH, OKCHJIAMU METaJlJIOB.
OcHoBaHusl, KilacCU(UKAIMS U CBOWCTBA: B3aUMOJEHUCTBHE C OKCHJAaMU HEMETaJIOB,
kucinotamu. AmpoTtepHocTh. KucnotHo-ocHoBHble uHAUKATOpbl. Comu. CpeaHue COJH.
B3aunmopeiictBue coisied ¢ MeTaulaMH, KUCIOTaMH, menodaMu. CBsi3b MEXIy OCHOBHBIMHU
KJIaCCaMH HEOPraHUYECKUX COCAUHEHUH.

[lepBoHauanbHblE TMPEACTABICHUS O ECTECTBEHHBIX CeMEHCTBax (TpyImax) XUMHYECKUX
3JIEMEHTOB: LIEJI0YHbIE METAJUIbI, FAJIOI€HBI.

Pazoen 2. Ilepuoduueckuii 3aKOH U NEPpUOOUUECKAA CUCIMEMA XUMUYECKUX I/1IEMEHMO08
J/I.U.Menoeneesea. Cmpoenue seuiecmea.

[lepuognueckuit  3akoH.  Mctopuss ~ OTKpBITUS ~ NEPHOJUYECKOTO 3aKOHA.  3HAUYCHHE
MEPUOANYECKOTO 3aKOHA U1 pa3BUTHUS HAYKH.

[leproguyeckast cucTeMa Kak €CTeCTBEHHOHay4Hasl KjlacCH(HKAIMS XMMHUYECKUX AIIEMEHTOB.
Tabnuunas ¢dopma mpencTaBiIeHHs KIAaCCU(PUKAIUU XUMUYECKHX d3JIeMeHTOB. CTpyKTypa
tabnuubl «[lepuoanueckas cucrema xumudeckunx snemeHToB JI. M. MenneneeBa». ®usnueckuit
CMBICT TIOPSKOBOTO (aATOMHOTO) HOMEpa, HoMepa MepuoJa U HOMepa TPYMIbI (A7 IEMEHTOB
A-rpymm).

CrpoeHue artoma: sIpo W JJIEKTpoHHas oOonouka. CocTaB aTOMHBIX siAep: MPOTOHBI U
HeWTpoHbl. M30Tombl. 3apsii aTOMHOTO sJpa, MAacCOBO€ YHCIO M OTHOCUTEIbHAs aTOMHas
Macca. DNeKTpOHHass 000J04YKa aroMa. OJEKTPOHHBIE CIIOM aTOMOB JJIEMEHTOB MallbIX
MEepUOOB.



XuMHUECKas CBSI3b. DJIEKTPOOTPULATENBHOCTh aTOMOB. KoBanleHTHasl HENOJIApHAsl U HOJIspHas
cBs3b. MloHHas cBs3b. BalleHTHOCTB, CTENEHb OKUCIEHUS, 3aps] HOHA.

Pazoen 3. Muozoobpazue xumuueckux peaxyuil.

Knaccupukanuss XMMHUYECKMX pEaKkIMid: peakuud COCOUHEHHUS, PAa3JIOKEHUs, 3aMelleHHs,
oOmeHa, 9K30TEPMUYECKUE, AHAOTEPMUUYECKHE, OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIE,
HeoOpaTUMbIe,00paTHMBIE.

CKOpOCTh XMMHUYECKUX peakiuuil. @akTopsl, BAUSIOIMINE HA CKOPOCTh XUMUUYECKUX PEaKIUil.
PactBopbl. DnekTpoauTHyeckas AMCCOLUALUSA. DIEKTPOJIUTHl M HEAEKTPoJuThl. KaTHOHBI 1
aHUOHBI. [luccommanus coJied, KMCJIOT U OCHOBAaHMWW B BOJHBIX PacTBOpax. Peakuuu HMOHHOTO
oOMeHa B pacTBOpax AIEKTPOJIUTOB.

Pazoen 4. Muozooopaszue eeuwiecme.

EctecTBeHHble ceMelicTBa XMMMUYECKHX JJIEMEHTOB METaJUIOB U HeMmerauioB. OoOmias
XapaKTepUCTUKa HEMETAJUVIOB Ha OCHOBE UX TMOJIOKEHHUS B MEPUOJAUYECKOW CHUCTEME.
3aKOHOMEPHOCTU HM3MEHEHUS (PU3MYECKUX U XUMHUYECKHX CBOMCTB HEMETAIIOB — MPOCTBIX
BEIIECTB, UX BOJOPOJIHBIX COCAMHEHUMN, BBICIINX OKCHJIOB M KUCJIOPOJCOJAEPKAIIMX KUCIOT Ha
MIpUMEPE AIIEMEHTOB BTOPOIO U TPETHETO NEPHOIOB.

OOmiasi xapakTepuCTHKa METAJIOB Ha OCHOBE HUX IOJIOXKEHHS B NEPUOAMYECKON CcHCTEME.
3aKOHOMEPHOCTH HM3MEHEHHUS (U3NYECKUX M XUMHUYECKHX CBOMCTB METAIJIOB — MPOCTHIX
BEIIECTB, UX OKCHUJOB U THIPOKCUIOB Ha MpPUMEpPE JIEMEHTOB BTOPOTO U TPETHETO MEPHOIOB.
AmboTepHble coenuHeHus] amoMuHMs. OOmIas XapaKTepUCTHKA Kejle3a, €ro OKCHUAOB H
TUIPOKCHUIOB.

Pazoen 5. Ikcnepumenmanvnan xumus

JleMOHCTpallMOHHBII U J1abopaTOpHbIi dkcniepuMeHT. 1. [Ipumepsl pusznueckux sBaeHUil. 2.
[Ipumepbl XUMHUYECKUX PEAKIMH C SIPKO BBIPAKCHHBIMU M3Y4a€MbIMU MpHU3HaKaMu. 3. Peakuuu
COCIMHCHUS, PA3JIOKEHUS, 3aMelleHus, ooOMeHa. 4. Peakiuu, WITIOCTPUPYIONIME CBOWCTBA W
B3aMMOCBSI3U OCHOBHBIX KJIACCOB HEOPraHWYECKHUX COECIMHEHMU. 5. ONBITHI, WLIIOCTPUPYIOIINE
3aKOHOMEPHOCTH  M3MEHEHMSI  CBOWCTB  HICJIOYHBIX  METAJUIOB M TAJOTEHOB. 6.
OnbIThL, WIUTIOCTPUPYIOLIUE  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOWCTB  THJPOKCHJIOB H
KHCIIOPOJICOAEPKAIMX KHUCIOT 3JIEMEHTOB OJHOro Imnepuonaa. 7. Ilpumepsl OKHCIUTENBHO-
BOCCTAHOBUTEJIBbHBIX peakluuil.8.DPaKkTopsl, BIUSAIOIINE HA CKOPOCTh XUMHUUYECKUX PEAKIUN.
9.1Tpumepbl 5HAO- U 23K30TepMuyeckux peakiuid. 10. CpaBHeHHE IEKTPONPOBOAHOCTH
pPacTBOPOB DJIEKTPOJMTOB M HeAIeKTpoauToB. 11. Peaknum wmonHoro o6mena. 12. OmbIThl,
WUTIOCTpUPYIOIIKE (pU3nuecKue U XMMHUYECKUE CBOMCTBA M3y4aeMbIX BEUIECTB.

IIpakTuyeckne padorel 8 kiacc 1. IlpaBuna TexHuku O€30MACHOCTH TIpH paboTe B
xuMuueckoM kabunere. I[lpuembl oOpamenus ¢ 1abopaTOpHBIM  00OPYAOBAHHEM H
HarpeBareiabHbIMU Mpubopamu.2. OuncTKa 3arpsi3HEHHON MoBapeHHoM conu. 3 [Ipurorosienue
pacTBopa caxapa M pacueT ero MaccoBoil 0yu B pacTBope 4. [Ipu3Haku XUMHYECKUX PEAKIUN.
5. YcioBusl Te4eHHs] XMMUYECKUX PEaKUUi MEXAY pacTBOpaMU 3JIEKTPOJMUTOB A0 KOHLA. 6.
Peurenue skcnepuMeHTAIBHBIX 3a/a4.

IpakTuyeckne padorsl 9 kiace 1. OcyliecTBieHNE HEMOYKH XUMUYECKUX IPEBpallleHuil. 2.
[lonyyenue u CBOICTBAa COEIMHEHHMI MeTayuioB. 3. PelleHue 3KCIepUMEHTAIbHBIX 337a4 Ha
pacro3HaBaHUE U TMOJYYEHHE COCIUHEHUN MeTawioB. 4. PelieHne 3KCEepUMEHTaIbHBIX 33]1a4
no teme «llogrpynna kucimopoma». 5. PemieHue -SKCIEpUMEHTANBHBIX 3aJad 10 TeMe
«[loarpymnma a3zota u yriepoaay. 6 [lonydenue, cobupanue u pacrio3HaBaHHE T'a30B.

Pacuernbie 3anauu. 1.BpluncicHre OTHOCUTENIBHOM MOJEKYISPHOM M MOJSPHOM Macchl
BEII[ECTBA MO €ro XUMHUYecKoil ¢opmyne. 2. PacueT MaccoBol 0JIM XMMHYECKOTO 3JIEMEHTA B
coenuHeHUH. 3. PacueT MaccoBO#l 10U pacTBOPEHHOTO BelecTBa B pacTtBope. 4. Boruncnenus
M0 XMMUYECKUM YPAaBHEHUSIM MACChl WM KOJIMUECTBA BEILIECTBA OJJHOTO U3 YYAaCTBYIOIIMX WUIU
MOJYYarOUIUXCsl B PEaKIMH COECIUHEHUW M0 W3BECTHOM Macce WM KOJHUYECTBY BEIIECTBA
JPYroro COeIMHEHUsI.



OcHoBHoOe coaepkaHue
8 ki1ace
BBenenue (6 yacos)
[Ipenmer xumun
Mertoapl mMO3HaHMS B XUMHH: HaONIONEHHE, OSKCIIEPUMEHT, MojenupoBaHue. Mcrounuku
XUMHUYECKON MHpOopMaIny, €€ MoJIydeHUE, aHAJIU3 U IPECTAaBICHUE €r0 pe3yJIbTaToB.
[ToHsiTHE O XMMHUYECKOM JIEMEHTE U (hopMax ero CyImecTBOBaHH:CBOOOIHBIX aTOMaX, MPOCTHIX
U CJIOXHBIX BEILIECTBAX.
[IpeBpanienus BemecTs.
OTiune XUMUYECKHX peakmuid OT (PM3MYECKUX SIBICHHUA. POJb XUMUU B JKU3HH YEIIOBEKA.
Xemodunust u xemodoobust. KpaTkue cBepeHus U3 HCTOPUM BO3HUKHOBEHUS M PA3BUTHS XHUMHH.
Ponb oTeuecTBEeHHBIX YUEHBIX B CTAHOBJIEHUN XUMHUYECKON Hayku — padoTel M.B. JlomoHocoOBa,
AM. byrneposa, /.. Menneneesa.
XUMUYECKasi CHMBOJIMKA.
3HaKM XMMHYECKUX DJIEMEHTOB U TPOUCXOXKAECHUE HUX Ha3BaHUN. XUMHYECKHE (QOPMYIIBI.
Nunexcol u xodgdunurentsl. OTHOCUTENBHAS aTOMHAash U MOJIEKyJsipHas macchl. [IpoBenenue
pacuéToB MaccOBOH JI0JIM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE HA OCHOBE €ro (pOpMyIIbI.
[Iepnoanueckas cucrtema xumudeckux 3nementoB [[.1. Menzaeneesa.
Crpykrypa IICXD. bonbmue u Mansle nepuoasl, rpynnsl U noarpynmnsl. [IC kak cnpaBodHoe
mocoOue 1Sl MOTY4YEeHUs CBEJICHUI O XMMHUYECKUX JIEMEHTax.
JdemoHcTpaumnu.
Mopnenu (mapocTep:KHEBbIE) pa3IUYHbIX MPOCTBIX M CIOXKHBIX BemlecTB. Koseknus
CTEKJISTHHOW XMMHUYECKON mocyasl. Koyutekuuss mMatepuanioB M HM3AEIMNA M3 HUX Ha OCHOBE
amoMuHus. B3auMoaelicTBue MpaMopa ¢ COJISTHOM KUCJIOTON U IOMYTHEHHE U3BECTKOBOM BOJIBI.
JlaGoparopHble onbIThl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTALIMYECKUX BEUIECTB U
pactBopoB.2. CpaBHEHHE CKOPOCTH MCHApE€HHs BOJbI, OJEKOJIOHA M JTHJIOBOIO CHUPTA C
(bUIBTPOBANBHOM OyMaru.
IIpakTuyeckasi padora NelllpaBuna TexHUKH O€30MAaCHOCTH TpH pPabOTEe B XUMHUYECKOM
kabunere. IIpuémbl oOpamieHuss ¢ J1a0OPATOPHBIM OOOPYIOBAHWEM | HarpeBaTeIbHBIMU
pUOOpaMHU.

Tema Nel. AToMbI XUMHYeCKHX 3J1EMEHTOB (9 4acoB)

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMUYCCKUX JIEMECHTOB.

OCHOBHBIE CBEJCHUSA O CTPOEHUU aTOMOB. JloKa3zaTelbCTBAa CIIOKHOCTH CTPOCHHUS aTOMOB.
Omnbiter Pe3epdopaa. [lnanerapuas moaens ctpoeHus aroma. CocTaB aTOMHBIX siJiep: MPOTOHBI,
HeUTpoHbl. OTHOCUTENIbHAS aTOMHas Macca. B3auMOCBSA3b TMOHATHI «IIPOTOH», «HEUTPOHY,
«OTHOCHUTENbHASI aTOMHAasi Macca». M3MeHeHue Yuciia MPOTOHOB B sape aTomMa — oOpa30BaHHE
HOBBIX XMMHUYECKHX AJIEMEHTOB. M3MEHEHHE 4ncia HEHTPOHOB B sipe aTomMa — 0Opa3oBaHHE
M“30TONOB. M30TOMBI KaK Pa3HOBUIHOCTHA aTOMOB OJTHOI'O XUMHYECKOTO AJIEMEHTA.

DNEKTPOHBI.

CrpoeHue 3JIeKTPOHHBIX YPOBHEN aTOMOB XUMUYECKUX 3JIEMEHTOB MaJlbIX repuooB. [lousarue o
3aBEPILIEHHOM DJIEKTPOHHOM YPOBHE.

[Tepuonnueckas cucreMa xuMuueckux iemeHToB J[.11. Menneneesa.

I[ICXD u crpoeHne atoMOB — (U3UUYECKUN CMBICI MOPSAKOBOTO HOMEpa JIEMEHTa, TPYIIIBL,
nepuona. M3MeHeHue 4yucna OJJIEKTPOHOB Ha BHEIIHEM DJIIEKTPOHHOM YpOBHE aroMa
XMUMHUYECKOTO D3JEMEHTa — O0Opa30BaHHUE TMOJOXKHUTEIBHBIX U OTPHUIIATEIBHBIX HOHOB. HOHBHI,
oOpa3oBaHHBIE aTOMAaMH METANIOB W HeMeTalsioB. [IpUuMHBI M3MEHEHUS METAITMYECKUX U
HEMETAJUIMYECKUX CBOWCTB B mepuofax u rpynnax. IloHstue wuoHHON cBsizu. Cxembl
oOpa3oBaHUsl HOHHOMW CBsI3U. B3anMoeiicTBie aTOMOB AIIEMEHTOB-HEMETAIOB MEXTy Co00M —
oOpa3oBaHUE TBYXaTOMHBIX MOJIEKYJ MPOCTHIX BELIECTB.

KoBanentHas HenoJsipHasi XUMUYECKasi CBS3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYITBI.



B3aumoeiicTBue aTOMOB HEMETAIIOB MEXK Ty COOOH.

OOpa3oBanue OWHAPHBIX COCAMHEHUH HEMETAJUIOB. DIIEKTPOOTpHILATENbHOCTh. KoBaneHTHas
noJisipHasi cBsi3b. 1IoHATHE O BaJEHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BbIBAaTh KOBAJICHTHbBIE
xumuyeckue cBs3u. CocraBiaenue QopMmyn OWHApHBIX COCIMHEHMH IO BAJIEHTHOCTH.
Haxosxnenue BaeHTHOCTH 110 (hopMyse OMHAPHOTO COEAMHEHUSL.

B3aumoeiicTBe aTOMOB METAJIIOB MEXKY COOOM.

OO0pa3oBaHue METAIIIMYECKUX KpUcTauioB. [loHsTHE O MeTaInuecKoi CBA3H.

JdeMoHcTpanum.

Monenu atomoB xumudeckux 3eMeHToB. [ICXD (paznuunbie GopMbl).

JlabopaTopHblie onbIThl.3.M3roToBiaeHre MOJIEKYI OMHAPHBIX COEAUHEHUM.

Tema Ne2. IIpocTtbie BemecTBa (6 4acon)

[Tonoxxenne metannoB u HemeTaiwioB B [ICXD.

Baxneiimme npocTeie BelecTBa — METAUIbI (KeJe30, allOMUHUM, KalbIMi, MarHuii, HaTpui,
kanuil). O0mue ¢usnyeckrue cBOCcTBa METaJIOB.

Baxkneiimne nmpocTsie BelecTBa — HEMETaJUIbI, 00pa30BaHHbIE aTOMAaMH KUCJIOPOJia, BOJOPO/a,
azora, cepbl, ¢ocdopa, yriepoaa. ModeKyabl MPOCTHIX BEHIECTB-HEMETAIJIOB — BOJOPOJA,
KHCJIOPO/Ia, a30Ta, TaJIoTeHOB. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca.

CrocoOHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB —
aUIOTpoIUst. AJIOTpOTHBIE MOaudUKAIMU Kuciopoaa, ¢ocdopa, onoBa. Mertamandyeckue u
HEMETAJUTMYECKHE CBOMCTBA MPOCTHIX BEMIECTB. OTHOCUTEIBHOCTD ATOTO TIOHSITHSI.

Uucno Asoraapo. KommyectBo BemectBa. Monbs. MonsipHas macca. MomspHbld  00BEM
ra3000pa3HbIX BemiecTB. KpaTHbie eIUHUIIBI H3MEPEHUST KOJTMYECTBA BEMIECTBA — MUJUTUMOJIb H
KUJIOMOJIb, MIUUIUMOJISIPHAsE U KWJIOMOJISIPHAas MacChl BEIIECTBA, MUUIMMOJISPHBIA U
KWJIOMOJISIDHBIA  00BEM  Ta3000pa3HBIX BemiecTB. Pacu€Thl ¢ HCMOIB30BAHMEM TOHSTHMA
«KOJIMYECTBO BEIIECTBA», «MOJIAPHAS Macca», «MOJISIPHBIA 00BEM ra30By», «4UCI0 ABOTaIpPO».
JdemoHcTpaumu.

OO6pasiel 6enoro W M ceporo 0yoBa, 6emoro u kKpacHoro docdopa. HekoTopbie MeTamsl U
HEMETaJIJIbI KOJIMYECTBOM BeriecTBa 1 MoJib. MoJisipHbIit 00BEM Ta3000pa3HBIX BEIIECTB.
JlaGopaTropHble oOnbIThHI.4.O3HAaKOMJICHME C KOJUIEKIHEH MeTauioB. 5.03HakOMIIEHHE C
KOJUIEKIIMEH HEMETAIIJIOB

Tema Ne3. CoequHeHus1 XUMHYeCKHUX 3J1eMeHTOB (14 yacoB)

CreneHb OKUCIIEHUS.

CpaBHEHME CTENEHU OKHUCJIEHHUSI M BaJEHTHOCTHU. OnpenesieHue CTEIEHN OKUCIICHUS JIEMEHTOB
B OuHapHBIX coeauHeHusx. CocraBienne Gopmya OMHAPHBIX COSCAMHEHM, OOIUN crocold ux
Ha3BaHUMU.

bunapHble coeTuHEeHNs] METAJIJIOB Y HEMETAJJIOB.

Oxcunpl, xaopuasl, cynbuasl, u np. CoctaBieHue ux Gopmy.

bunapHbie coeTuHEeHNs] HEMETAJIOB.

Oxkcuppl, eTydre BOAOPOJHbIE COEIMHEHMS], UX COCTaB M Ha3BaHud. [IpencraBurenn OKCUAOB:
BO/JIa, YIIIEKUCIBIN ra3, HeraméHas u3BecTsb. [IpeacrtaBurenu JeTy4nx BOJOPOIHBIX COSAMHEHUM:
XJIOPOBOJOPO/I, aMMHUAK.

OcHOBaHUs, UX COCTAB U HA3BAHUS.

PactBopumMocTs ocHOBaHuil B Bojae. lIpencraBurenu mienoyei: TUAPOKCUIBI HATPUS, Kallusd U
kanpius. [lonsaTue 00 MHAMKATOpaxX M KAUeCTBEHHBIX PEaKIIMSIX.

Kucnotsl, ux cocraB 1 Ha3BaHMSL.

Knaccudukarus kucnot. [IpencraButenu KUCIOT: cepHasi, CoysiHas, a3oTHas. [loHsaTHe O mikane
kucnoTHOCTH (1kana pH). U3MeHeHne okpacku HHIUKATOPOB.

Conu KaKk IpOU3BOIHbIE KUCIOT U OCHOBaHUMH.

CocraB u Ha3zBaHue coJieid. PacTtBopumocth coneil B Boje. I[lpeacraBurtenu coseit: Xjaopunu
HaTpusi, KapOoHaT U pocaT KaabIusl.



AMopdHbBIE 1 KPUCTATITNIECKUE BEIIECTBA.

MexmonexkyaspHble B3auMOAeCcTBUS. THUIIBI KpUCTAINIMYECKUX PEIETOK. 3aBUCHMOCTh CBOICTB
BELIECTB OT TUIOB KPUCTAIIIMYECKUX PEIIETOK.

Yucrele BelecTBa U CMECH.

[Tpumeps! )kxUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOICTBA YHCTHIX BEIIECTB U cMeceid. Mx
coctaB. MaccoBass ¥ 0OBEMHAs [10Ji1 KOMIIOHEHTOB cMecH. Pacuérbl, CBs3aHHbIE C
WCII0JIb30BAHNUEM HOHATHUS «JI0JIS».

JdeMoHcTpanum.

OO0pa3ipl OKCUIOB, KUCIOT, OCHOBAHUMU, cosied. Moenu KpUCTAINIMYECKUX PEIIETOK XJIOpUAa
HaTpus, anmasza, okcuja yriepona (IV). KuciaoTHo-mienouyHble MHAMKATOPBI, U3MEHEHUS HX
OKpPAacKM B pa3IMUHBIX CpeAax. YHUBEPCAIbHBIA HMHIMKATOP U HU3MEHEHHE €ro OKpacku B
pasnuuHbiX cpenax. [kama pH.

JladopaTopHble onbIThbl. 6. O3HAKOMIJIEHHE C KOJUICKIMEH OKCHAOB. 7. O3HaKOMIIEHHE CO
cBoiicTBaMM ammuaka. 8. KadecTBeHHas peakuus Ha yriaekucieiii ra3. 9. Omnpenenenne pH
pacTBOPOB KUCIOTHI, MEN04H 1 Boabl. 10. Onpenenenue pH 1MMOHHOTO U sIGIOYHOTO COKOB Ha
cpe3e wionoB. 11. O3nakomiieHWe ¢ KoJekuuen coseil. 12. O3HakoMiieHHe ¢ KOJUICKIUEen
BELIECTB C pa3HbIM TUIOM KpUCTaJUIM4ecKOW pemérku. M3roToBneHue Mozenei
KpUcTaUTHIecKuX peméTok. 13. O3HakoMiIeHne ¢ 00pa3oM TOPHOU MTOPOIBI.

IIpakTuyeckne  padorbr  Ne2 «OuncTka  3arps3HEHHOW  TOBAPEHHOM  COJINY,
No3«ITpuroToBieHne pacTBopa caxapa U pacyéT €ro MacCOBOM JI0OJIU B PACTBOPE».

Tema Ned H3MeHeHusi, npoucxoasmme ¢ Bemecrsamu (12 yacos)

[lonsiTre sBIEHUH, CBA3AHHBIX C M3MEHEHMSMH, MPOUCXOIAIMIMMHU C BEIIECTBOM. SIBiIEeHUS,
CBSI3aHHBIC C U3MEHEHHEM KPHUCTAUNINYECKOTO CTPOCHHS BEIIECTBA IIPH ITOCTOSIHHOM €TI0 COCTaBe
— ¢usndeckue sBiIeHUA. DU3MUECKUE SBJIEHUS B XUMUHU: AUCTWILIALMSA, KpUCTaIU3aLMs,
BBIMIAPMBAHKUE U BO3TOHKA BEIIECTB, PUIBTPOBAHNE U LIEHTPUPYTUPOBAHNUE.

SIBneHus, CBsI3aHHBIE C WM3MEHEHHMEM COCTaBa BEIIECTBA — XUMHUYECKHE peakuuu. [IpusHaku u
YCIIOBUS IIPOTEKAHUS XUMUYECKUX peakUuil. BeleneHne TeIIOTs U CBETa — PEAKIIUU TOPEHUSL.
[TonsiTue 06 K30 — ¥ SHAOTEPMUUECKUX PEAKLIUAX.

3aKOH COXpaHEHMs MacChl BEIIECTB.

XUMHUECKUE ypaBHEHMs. 3HaueHHe HHAEKCOB M KoddpduuueHtoB. CocTaBieHHE ypaBHEHUH
XMUMHUYECKUX PEaKLUi.

Pac4€Tbl N0 XMMUYECKUM ypaBHEHUSIM.

Pemenne 3asau Ha HAaxXOXAEHUE KOJIMYECTBA, MACChl WM O0ObEMa NIPOJAYKTAa pEaKLUU IO
KOJIMYECTBY, Macce WM 00bEMY HMCXOAHOTO BellecTBa. Pacu€rbl ¢ MCNOIb30BaHUEM MOHATHUS
«J0JI1», KOIJla MCXOAHOE BEIECTBO JAaHO B BHUAE DPACTBOpA C 3aJaHHOM MAcCOBOM JoJei
PacTBOPEHHOIO BELIECTBA I COAEPIKUT ONPENEIEHHYIO A0 IPUMECEH.

Peakuun pasnoxenus. IlpencraBieHue o CKOpoCTH XMMMUYECKOM peakuuid. KaranusaTopsl
DepMEHTHI.

Peakiun coenunenus. KaTtanuTuueckue M HeEKaTaIMTUYECKHE pEAaKLUUH, OOpaTHMble U
HEoOpaTUMBbIE PEaKIHH.

Peaknuu 3amemienus. P akTMBHOCTM METAJUIOB, €r0 HCIIOIb30BAHUE U1 IIPOrHO3UPOBAHUS
BO3MOKHOCTU NPOTEKAHU PEaKLMil MEXIy MeTa/llaMM U KUCIOTAMH, PEAKUUU BBITCCHEHUS
OJIHMX METAJUIOB U3 PaCTBOPOB UX COJIEH IPYrUMU METAIIIIaMHU.

Peakiun oOmena. Peakuum HeWTpamuzauuu. YcClIOBHS NpPOTEKaHUs peakuui oOMeHa B
pacTBopax 10 KOHIIA.

Turnel XUMUYECKUX peaklMii Ha IIPUMEPE CBOMCTB BOJBI. Peakiuu pasiioKeHus — DIIEKTPOIIU3
BOJbl. Peakuuu coequHeHUs — B3aMMOJEHCTBHUE BOJBI C OKCHIAMU METAJUIOB M HEMETAJUIOB.
YcnoBus B3aUMOJEHCTBHS OKCUIOB METAUIOB U HEMETAJLIOB € BOAOM. [IoHATHE «TUAPOKCHUIBIY.
Peakiun 3amereHuss — B3auMOJIEcTBHE BOJBI ¢ MeTaylaMH. Peakiuu oOMeHa — THJIPOJIH3
BEILIECTB.

JdemoHcTpanmuu.



[Tpumeps! ¢u3nMUecKux SBICHUI: a)iulaBieHue napaduHa,0)pacTBOPEHUE OKpAIICHHBIX COJICH
B)au(dy3uss QymuCTHIX BEHIECTB C TOpSIICH JaMIIOYKA HaKaduBaHHA. [IpuMepbl XMMHYECKHX
SBJICHUI: a)ropeHre Maruusi, Gocgopa 0)B3aMMOACHCTBHE COJISTHON KHCIOTHI C MPAaMOPOM HITH
MeJIOM B)nosydeHue ruapokcuaa menu (II) r)pacTtBopeHue NOJMYy4EHHOrO THIAPOKCUIA B
KHCIIOTax J)B3auMojeiicTeue ruapokcuna meau (II) ¢ cepHoit KucinoTOoM npu HarpeBaHuu
€)pazio’KEeHHE NIEpMaHraHaTa KaJjlus 5K )pa3JioKeHUe MePOKCHIa BOJOPO/Ia C IOMOUIbIO JUOKCH 1A
MapraHua M KaTajaszbl KapToQess WM MOPKOBU 3)B3aUMOJICHCTBUE pa30aBJIEHHBIX KHUCIIOT C
MeTajjlaMu

JladopaTopHble onbIThI. 15. [IpokannBanue Meau B TUIaMeHU CIUPTOBKHU 16. 3aMelienne Meau
B pactBope xjopuaa meau(ll) c xenezom

IIpakTnueckas padora Ne4 [IpuzHaku XMMHUYECKUX pPEaKLIUU.

Tema Ne6  PacrBopenme. PacTrBopbl. Peaknum MOHHOTO 00MeHA W OKHCJINTEIbHO-
BOCCTAHOBHMTE/IbHbBIE peakuun (21 yac)

PacTBOopeHue kak pU3MKO-XUMUYECKHUI Mpoliecc.

[lonatne o rugpatax W Kpucramwiorugaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH Kak
MOJIETh 3aBUCUMOCTH PAacCTBOPHMOCTU TBEPABIX BEUIECTB OT Temmeparypbl. HaceblieHHnsie,
HEHACHIIIICHHBIE W MEPECHIIICHHBIC PACTBOPHI. 3HAUEHHUE PACTBOPOB JJIS MPUPOJIBI U CEIBCKOTO
XO03sICTBA.

[TonsaTre 06 >MEKTPOTUTUUESCKON TUCCOITHAITUH.

DNEKTPONUTHl M HEIJIEKTPOJUTHI. MeXaHU3M JUCCOIHAIIMU DJICKTPOJUTOB C Pa3IUIHBIM
xapaktepoM cBsi3u. CTemeHb DSIEKTPONMTHUECKOW muccormanuu. CunpHble © - ciaadble
AMEeKTPOJUTEl. OCHOBHBIE TIOJIOKEHHUS TEOPUH DJICKTPOJUTHUUECKOW aucconanuu. MoHHbIE
ypaBHEHUs peaknuil. Peakumm oOmeHa, uaymue A0 KoHma. Kimaccudukanuss MOHOB M HX
CBOMCTBA.

Kucnotsl, ux knaccudukarusi.

Hucconmanus KUcIoT U uX cBoiicTBa B cBere TOJl. MosekynsapHble U MOHHBIE ypaBHEHUS
peakuuii. B3zauMoaencTBUE KHCIOT € METAUIaMU. DJNEKTPOXMUMHUYECKUH PSAJ HANPsSHKEHHU
METAJIOB. B3aumMopaelcTBHE KHCIOT € OKCHIAMH METAJUIOB. B3auMonelcTBHEe KHUCIIOT
COCHOBaHMSIMM — peaKius HeuTpanu3anuu. B3aumoaeicTBue KUciaoT ¢ coiiaMu. Hcnonb3oBanue
TaOIHIBI PACTBOPUMOCTH JIJISl XapPAKTEPUCTUKH XUMHYECKHUX CBOMCTB KUCJIOT.

OcHoBaHusI, UX KJIacCUpUKAITHSI.

Juccoumanysi ocHOBaHUN M UX cBOMcTBa B cBeTe TOJl. B3aumopaelicTBre OCHOBAHUM C COJISIMH.
Hcnonp3oBanre TaOMUIBI PACTBOPUMOCTH JUISI  XapaKTEPUCTUKH XUMHYECKHUX CBOMWCTB
ocHOBaHui. B3zaumonencTBue meIoyeil ¢ OKCUIaMUA METAJIOB.

Comaun, ux qucconManus U CBOHCTBA.

B3aumMopelictBrue cojield ¢ MeTaiaMu, 0COOCHHOCTH 3THX peakiuil. BzaumopeicTBue colei ¢
cossimu. VMcnoJsib30BaHWEe TAOJIMIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKA XUMHUYECKHX CBOMCTB
couieir. O600IIeHNEe CBeICHU 00 OKCHIax, MX KilacCU(PUKAIlUA U CBOKWCTBAX.

['enernueckuii paa MeTaiia U HEMeTasa.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAaMH HEOPTraHUYECKUX BEILIECTB.
OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

Omnpenenenue creneHell OKUCICHUsS Al 3JIEMEHTOB, 00pa3yIOIIMX BEIECTBA PA3HBIX KJIACCOB.
PO wu OKuCAUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHUCIUTEIh W BOCCTAHOBUTEID,
OKHCJIEHUE, BoccTaHOBJIeHUE. (COCTaBlIeHHE YpaBHEHUU OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii METOIOM 3JIEKTPOHHOTO OasaHca.

CBoiiCTBa IPOCTHIX BEILIECTB.

CBoiicTBa IPOCTHIX BEILIECTB — METAJJIOB U HEMETAJUIOB, KUCJIOT U coJiel B ceete OBP.
JdeMoHcTpanum.

HcnbiTanne BemiecTB M UX  PacTBOPOB  HA  BJIEKTPONPOBOJHOCTb.  3aBUCHMOCTH
ANEKTPONPOBOAHOCTH YKCYCHOM KHCIOTBHI OT KOHIEHTpAUu. J[BH>KEHHE OKpAaIllEHHBIX HOHOB B



ANEKTPUUECKOM Mojie. B3auMoeiicTBre IIMHKA C CEPHOM, COJSTHOM KUCIOTaMH, XJIOPUJIOM MEU
(IT). F'openune maruus. BzanmoaeiicTBre XJIOPHOM U CEPOBOOPOTHOM BOIBIL.

JladbopaTopHble omnbIThbl. 16. BzaumojeiicTBue pacTBOpPOB XJIOpUZA HATpUs U HUTpaTa
cepebOpa.17.IToryuenne HEPACTBOPUMOTO TUAPOKCUAA U B3aUMOJCHCTBHE €ro ¢ KucioTramu. 18.
B3aumoseiictBue KUCIOT ¢ ocHOBaHUAMU. 19. B3aumozeicTBue KUCIOT ¢ OKCUaMU METaJLIOB.
20. BsaumopeiictBue kucinor ¢ Metawiamu. 21. BzaummopnedcTBue KHCIOT C coisiMu 22.
B3aumoseiictBue KucioT co mienovdamu. 23. BzauMoseicTBre 1menoveit ¢ OKCuaaMyu MEeTaslioB.
24. BzaumopeiictBue coneid co menodamu. 25. IlomyueHue u CBOHCTBa HEPACTBOPUMBIX
ocHOBaHWU. 26.B3amMopeiicTBHE OCHOBHBIX OKCHAOB C KucioTamu. 27. BzaumopeiicTBue
OCHOBHBIX OKCHJIOB C BOJIOW. 28. B3aumojeicTBHE KHCIOTHBIX OKCHJIOB CO IIejodamu. 29.
B3aumopeiictBue KUCIOTHBIX OKCHAOB ¢ Bojaoi. 30. BzaumoneiictBue coneit ¢ kucmoramu. 31.
B3aumopeiicteue menouerd ¢ comsimu.  32. BzaumopnelictBue coied ¢ comsmMu.  33.
B3anmopeiicTBre pacTBOPOB COJIEH C METAIIIAMH.

IIpakTnueckne padorsl 5.1onHbIe peakiuu. 6. Pelienue skcnepuMeHTaIbHbIX 33/1au.

9 kJaacc

Temal. O6001IeHNe 3HAHMIT 0 Kypcy 8 kiacca. Xumuueckue peakuun (3 yaca)

Texnuka Oe3zomacHOocTH Ha ypokax xumuu. Krnaccudukamuss XUMHUYECKUX COEAMHEHUU.
Knaccudukanus xumuyeckux peakuuid. CKOpoCcTh XUMUYECKUX PEaKIUil.

Tema 2. Xumuueckue peakuuu B pacrpopax (11 yacon)

OnektponuTndeckas auccormanus. CTeneHb 3JIEKTPOIUTHYECKON aucconnanu. OCHOBHBIE
MOJIOKEHUSI TEOPHM DJIEKTPOJIUTHUYECKON TUCCOLMAlUU. XUMHUYECKHE CBOMCTBA KHCIOT Kak
ANIEKTPOJIUTOB. XMMHUYECKHE CBOMCTBAa KHUCJIOT KaK 3JIEKTPOJUTOB. B3aumopelcTBue KHCIOT C
METaJIaMH, COJISIMU. XMMUYECKHE CBOMCTBA OCHOBAHUM KaK AJIEKTPOIUTOB. [ MAPOIN3 COEH.
IIpakTHyeckue padoTbl

1.Pemienue skcriepuMEHTAIBHBIX 3a7a4 M0 TeMe «DJIEKTPOJIUTUYECKas TUCCOLMALINSDY

Tema 3. Hemerta/ibl 1 ux coenuHenus (31 yac)

OO6mrast xapaktepuctuka HemeTayuioB. OOmias xapakrepuctuka s31aemMeHToB VIIA-rpynmber —

rajioreHoB. buonoruueckas posib W nOpuMeHeHHe ranoreHoB. CoeIMHEHUs TaJOTreHOB.
Xanpkorensl. Cepa. CepoBomopon u cyiabdumasl. Kucimopognsie coemuHeHus cepbl. OKCHABI
ceppl. Kucnopomuole coenunenusi cepbl. Kucmopoaconepxamue KUCIoThl cepbl.OO0rmas
xapakrtepuctuka dneMeHToB VA-rpymmbel. A3oT. AmMuak.Conu  ammonHus.Kucnopoausie
coenuHeHUsT a3zoTa.AszorHas kuciora. Pochop u ero coenuHeHus.OOmas XapakTepUCTUKA
anemeHToB |IVA-rpynmel.  Yraepoa.Xumudeckue cBoiictBa yriaepona. Coyim  yroJibHOU
KHUCIIOTHL. YraeBogopoasl. Kucnopoaconepxkaiiye opraHndeckue coequHeHus. Kpemuuil u ero
coenuHeHus. CunukaTHas npoMblnuieHHOCTh. [lonyyenne HemetaimoB. [lonyuenne BaxkHeHInx
XUMHUYECKUX coequHeHuit HemeTayioB.lIpousBoactBo  cepHoil  kucnoTsl.IIpon3BoacTBo
aMMUaKa.

JemoncTpanuu. OOpa3upl rajJoreHoB — MPOCTBIX BellecTB. B3anMoneiicTBue TrajoreHoB ¢
HaTpUeM U allOMUHUEM. BbiTecHeHue xjopoM Opoma WM HoJa W3 pacTBOPOB HX COJIEH.
B3aumopelictBie cepsl ¢ MeTaJulaMH, BOJOPOJOM M  KHciopoioM. BizammoneiictBue
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Mefpto. [lornomenue yrinéM pacTBOPEHHBIX BEIIECTB
u ra3oB. BocctanoBnenue menu u3 e€ okcuaa yrinéM. OOpasiibl IPUPOAHBIX COEMHEHUN XJopa,
cepsl, ¢ocdopa, yriepona, kpemHus. OOpaslbl BaXHEHIIMX U H/X Cynb(paToB, HUTPATOB,
kapOoHaToB, pocdaroB. OOpasibl CTEKIA, KEPAMUKH, LIEMEHTA.



IIpakTnuyeckne padoTsl

2. V3yyeHue cBOMCTB COJISIHOM KUCIOTHI3. M3ydeHue cBOWCTB cepHOM Kuciaotel. 4. Ilomyuenue
aMMHMaKa U U3ydeHue ero cBoucTB 5. IlosryueHne yriekucioro rasza. KayecTBeHHas peakuus Ha
KapOOHAT-UOHBI

Tema 4. MeTtasliibl 1 uX coequHeHusi(15 yacoB)

OOmiast XxapakTepuUCTUKa METauIoB. XMMUYECKHE CBOWCTBA MeTayutoB. OO0Imas XapaKTepuCTHKA
aneMeHToB |A-rpynnbl. Conu menoyHsix MeramioB. OOmiast xapakrepuctuka 3neMeHToB |IA-
rpynbl. XKECTKoCTh BOJBI U clIOCOOBI €€ ycTpaHeHUsl. AJTIOMUHUN U ero coenuHenus. JKenezo u
ero coenuHenus. Koppo3uss MeTtaqioB u  crmocoObl  3amuThl  oT He€. Meramisl B
npupoae. Ilonstre o Mmetamutypruu.

IIpakTnueckune padoTnl
6. KécTkocTh BOJIBI U CIIOCOOBI €€ ycTpaHeHus. 7. PeieHne skcepuMeHTalbHbIX 3a/1a4 110 TEME

«MeTamiby.

Tema 5. Xumus u oxkpyxamomas cpeaa (3 yaca)
XUMUYECKUN COCTaB IUIAHEThl 3emisa. OxpaHa OKpYKAoWEeW Cpelbl OT XUMHYECKOTO

3arps3HEHUS.

Tema 6. O0o0mIeHHe 3HAHMH 32 KYPC OCHOBHOHM mKOJbI. IlogroroBka k OcHOBHOMY
rocy1apCcTBEHHOMY 3K3aMeHY(5 yacoB)
[Tonarue o BeniecTBax. Xumuueckue peakuuu. OCHOBBI HEOPraHUYECKON XUMHUH.



TemaTnueckoe njaannpoBanme (8 kiacc)

HasBanue pasnena, rinas

KonmuectBo yacos

Oo0iiee
W3 Hux (popmbl KOHTPOIIS)
KOHTPOJIBHBIX MIPAKTHICCKUX
pabot pabot
BBenenue 2
6
ATOMBI XUMHYECKUX DIIEMEHTOB 10 1
IIpocTelie BemecTBa 7
CoeanHeHnsT XUMUYECKUX DJIEMEHTOB 13 1 1
N3MeHnenus, npoucxoasimue ¢ 14 1 4
BEIIECTBAMU
PactBopenue. PactBopsl. 18 2 2
CBOIICTBa PAaCTBOPOB AJIEKTPOIUTOB
Hroro 68 5 9

TemaTrudeckoe manuposanue (9 kiaacce)

HasBanue pasnena, rinas

KomnnyectBo yacos

Oomee KOHTPOJIBHBIX MIPAKTHICCKHX
pabot pabor
O06o0mmenue 3HaHU# MO Kypcy 8 Kiacca. 3
XUMHUYECKUE PEaAKIun
XUMHUYECKUE PEAKIIUU B PACTBOPax 11 1 1
31 1 4
HemeTtamne!l 1 UX coeTMHEHUS
Merasuisl ¥ X COEIUHEHUSI 15 1 2
XUMHS ¥ OKpY>KaroIas cpeaa 3
O06o01enre 3HaHUH 3a Kypc OCHOBHOM 5 1
mkoJibl. [TogroroBka k OCHOBHOMY
roCyJapCTBEHHOMY 9K3aMEHY
Hrtoro 68 4 7
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