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IossicHuuTeALHAA 3aNNCKA

Pabouas nporpamma yueGHOTO Kypca 1o XUuMuH i 8-9 Ki1accoB pa3paboTaHa Ha OCHOBE
denepanpHOro 3aK0oHa «O06 0OpazoBanuu B Poccuiickoit @eneparmm» (O3 Ne273 ot 29.12.2012
T. ¢ u3MeHeHussMH, BHeceHHBIMH B @.3. o1 04.06.14 u 06 04.15 1), 3akona CapaToBcKoi 001acTH
«O6 obpazoBanum» (3CO Ne33 ot 28 ampenst 2005 r., ¢ UBMEHEHUSIMHU U JTOTIOJIHEHUSIMH OT 31
mas 2012 r.), aBropckoit mporpammbl H.E.KysnemoBoii m H.H.I'apa, Canllun, OcHoBHOM
oOpa3oBaTeNbHONW TporpamMMbl obmieodpa3oBarenbHoro yupexkaenus MOY-Jluneit r.Mapkca
CaparoBckoit obmactu, DyHmaMeHTaTpHOTO sSApa CcoJepkaHus oO0mEero oOpa3oBaHMUs,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOHM 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero o0pa3oBaHus, MPEACTaBICHHBIX B (eAepalbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHgapTe oO0IIero odpa3oBaHUs BTOPOTO IMOKOJICHUS, M MPUMEPHOU MPOrpaMMbl OCHOBHOT'O
o01rero oOpa3oBaHUs MO XUMHH.

Henun u 3aga4n, MmecTo NpeaMera B ydeOHOM miaHe JIumes

1) dopmupoBaHUe LIETOCTHOTO MPEICTABICHHS O MUPE, OCHOBAaHHOT'O Ha MPHUOOPETEHHBIX
3HaHUAX, YMEHHSX U CII0C00ax NesTeIbHOCTH;

2) IlpuobpereHue onbITa pa3HOOOPA3HOW NEATEIHHOCTH, TIO3HAHUS U CAMOIIO3HAHNS,

3) [IloaroroBka K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpa  HMHIUBUAYaIbHOU
00pa3oBaTebHON WJIH MPO(HECCHOHATEHON TPACKTOPHH.

B cucreme o6miero oOpa3oBaHus ¥ BHITIOJTHEHHSI €T0 1Ieei YUeOHbBIN mpeaMeT « XuMus»
BHOCHUT BECOMBIH BKJIaJ B 00y4eHHE, pa3BUTHE U BOCIHUTAHUE IIKOJIHHUKOB, B (JOPMUPOBAHUE Y
ydaluxcs Hay4yHOM KapTUHBI MUPAa U MUPOBO33peHUs. M3yueHue Xumuu sBISIETCS OJHUM U3
KOMITOHEHTOB MPOIlecca Pa3HOCTOPOHHETO PAa3BUTHS U BOCIIUTAHUS O0YUaIOLIUXCS; CTAHOBIICHUS
UX HMHIUBHUIYyaJbHOCTH; CIOCOOHOCTH aJanTHpPOBAThCA W MCIOIH30BaTh CBOM MOTEHIMAT B
BBIOOpE JanmpHENIero oopa3zoBanus, NTpo(eCcCHOHATEHON EATETLHOCTH, a TaAKXKE PeaTn30BaTh
ce0s B YCIIOBHSX COBPEMEHHOTO o0IecTBa. M3ydeHne XMMUU CIOCOOCTBYET PEIICHUIO OOIIen
LENIU EeCTECTBEHHOHAyYHOTro o00pa3oBaHHMA — JaTh €AUHOE INPEJCTaBICHHE O MPHUPOJE,
chopMHpPOBATh E€CTECTBCHHOHAYYHYIO KapTUHY MHPA, MHUPOBO33PEHHE M IKOJIOTUYECKYIO
KyJIbTypy, a TakKe BHOCHUT BKJIaJ B (OpMHpOBaHHE HPABCTBEHHOCTH, JYXOBHOCTH, OOIIMX
KJIFOUYEBBIX KOMIETEHIMI, B BOCHUTAHUE TPYAOJIOOHS, KOJIOTMYECKOH M MOTPEOUTETHCKON
KyJbTYpPbI YYaIIUXCS.

W3ydenue XMMHUK B OCHOBHOM LIKOJIE IPU3BAHO OOECTICYHUTD:

* (hopMHUPOBAHHME CUCTEMbl XUMUYECKUX 3HAHUM KaK KOMIIOHEHTAa €CTeCTBEHHOHAYYHOU
KapTUHBl MUPA;

*  pa3BUTHE JUYHOCTH OOY4YaIOIIUXCS, MX HHTEJUIEKTyalbHOE M HPABCTBEHHOE
COBEpPILIEHCTBOBAaHUE, (POPMHPOBAHUE Y HUX T'YMaHHCTUYECKUX OTHOIICHHH M SKOJOTHYECKU
1eJ1ecO000pa3HOro MOBEACHUS B OBITY U B TPYIOBOM J€SATEIbHOCTH;

* BBIPA0OTKY MOHUMAaHUs OOIIECTBEHHON MOTPEOHOCTH B PA3BUTHHU XUMHUH, a TAKKE
(GopMUpOBaHHE OTHOILIEHUS K XMMHHM KaK K BO3MOXKHOH oOjactu Oyayuliedl mpakTHuecKOn
NESITEIbHOCTH;

* (QopmupoBanue ymeHH 0€30MacHOr0 OOpaIeHHs ¢ BEHIECTBAMH, HCIIOIb3yEMbIMH B
MOBCETHEBHOM JKU3HH.

OO61as xapakTeprcTUKa y4eOHOTo npeameTa

Copepxanne y4deOHOro mnpeaMmera «XUMHUS» B OCHOBHOHM IIIKOJIE HEMOCPEICTBEHHO
CBA3aHO C HAyKOM XMMHEW, OTpakaeT €€ OOBEKThl M JIOTMKY XMMHYECKOIO MO3HaHUS. OTO
00yCIIOBJICHO POJIbIO XUMUH B IO3HAHUU 3aKOHOB MPUPOABI M MaTEPHAIILHOM KU3HU OOIIECTBA, B
pelIeHnHy 100aNbHbIX IPO0JIeM YesloBedYecTBa (MMTaHUE, 310POBbE, O/IEXK A, OBITOBBIE U IPYyTrHe
CpelCcTBa U T. 11.).



Y4eOHble TpOrpamMmbl, YUYEOHHKH M Y4eOHO-METOAMYECKHE KOMIUIEKTHI MO XUMUH,
BBITycKaeMble M3matensckum 1ieHTpoMm «BeHrtana-I'pady», mocTpoeHbl Ha TyMaHHUCTUYECKOU
napagurMe pa3BUBAIONIETO OOY4YeHHWS, HA CHUCTEMHO-UHTETPATUBHOM U JESATEIHHOCTHOM
noaxonaax, ¢ yuérom 3akona P® «O6 o6pazoBanumn», HOPMATUBHBIX JOKYMEHTOB 00 00pa30BaHUHU
MunucrepctBa oOpa3oBanuss W Hayku Poccuiickoit ®eneparun. Y4yeOHO-METOAMYECKHUE
KOMIUIEKTBl IO XUMHHM  OTpakaloT TpeOoBaHUS  (eAepalbHOrO  TOCYIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHAapTa OCHOBHOTO o0miero obpazoBanus (2010 r.), ®yHmaMEeHTaATBHOTO
aapa coaepkaHHsl 00Imero oOpa3oBaHUS, COAEpXKaHUS MNPUMEPHONW NPOrpaMMbl MO XUMHUU
OCHOBHOTO o0miero oOpaszoBaHus. I[lpum STOM OHU HMEIOT AaBTOPCKOE HAMONHEHHE U
KOHKPETH3AIHIO, a TAKXKE JIOTHKY [TOCTPOCHUSI Kypca, OIpeesIIieMyI0 BbIOpaHHOW KOHIEIINEH 1
METOIUKOM.

B mporpammax u ydeOHMKax OTYETIMBO MPOBEICHBI AaBTOPCKHE WU U IPUHLHUIIBI,
OpPUEHTUPOBAHHBIC HA PA3BUTHUE JTMUYHOCTH YUYCHUKA, HA OTPKEHUE CIICIIU(PUKHA XUMUHU KaK HaAyKU
U METOJOJOTMH XMMHUYECKOTrO MO3HAHMS, Ha PACKPBITUE OTPOMHOIO MPAKTUYECKOTO 3HAUYEHUs
XUMUH JIJIS1 00IIeCTBA U OTACIBHOTO YeJIOBeKa, €€ MPOHUKHOBEHUS BO Bce C(hephl KU3HU.

B packpbeiTuu conepikaHuss KypCcOB XHMHH ONTHMAaJbHO COEIUHEHBbl 3HAHUEBBIA H
MPaKTUKO-OPUEHTUPOBAHHBIN MOAXO/bI.

B mporpaMMebl 4 Kypchl XUMUU BKJIIOUEHBI BCE 00s3aTeNbHbIE KOMIIOHEHTHI COIEPIKAHUS
XUMHUYECKOro 00pa3oBaHus, 00€CIIeYMBAIOINE ONTUMAIbHBIC COOTHOIIEHUS Pa3HBIX MOIX0I0B,
CBSI3b TEOPUH U MPAKTUKU. Yepe3 Bce TEMBI TPOrpaMM U y4eOHUKOB POXOAAT Ba)KHEHIINE UIen
U HampaBJICHUS Pa3BUTHS €CTECTBEHHOHAYYHOTO OOpa30BaHMsS, WX METOJIO0JIOTHYECKHE,
NPUKIATHBIE, AKOJIOTUYECKUE, AKCHOJOTHYECKHE, HPaBCTBEHHBIE AaCIHEKTHI, IeNaloliue Kypc
XUMHUH COBPEMEHHBIM, OTBEYAIOIINM HOBBIM TPEOOBAaHUSM. DTHU HJICH 1€1€CO00PA3HO BKIIOUCHBI
B KOHTEKCT OCHOBHOT'O MaTepHasa KypcoB XUMHUHU.

MecTo Kypca XUMUH B Y4EOHOM TLIIaHE

Oco0eHHOCTH COAEp)KaHUS Kypca XUMHUHU SBJISIFOTCS TJIABHOM MPUYMHON TOTO, YTO B
y4eOHOM TUTaHE ATOT MPEAMET MOSIBISIETCS MOCIEAHUM B PSTy €CTECTBEHHOHAYYHBIX AUCIUILINH,
MOCKOJIBKY JIJISl €T0 OCBOCHHUS IMIKOJBHUKHU JOJKHBI 00J1a71aTh HE TOJIBKO OMPEIEIEHHBIM 3aacoM
MpeIBapUTENbHBIX ©CTECTBEHHOHAYYHBIX 3HAHHWA, HO M JOCTATOYHO XOPOIIO Pa3BUTHIM
a0CTPAaKTHBIM MBIIUICHUEM.

VY4eOHbI MIaH HA W3yYeHHE XUMHUH B OCHOBHOM INKOJE OTBOAMT 2 y4eOHBIX Yaca B
HEJIENI0 B TeUeHHUE ABYX JeT (8 u 9 kiacchl).

Bcero 140 4.

[Iporpamma peanuzoBaHa B y4eOHMKAX XUMHH, BBITYIIICHHBIX

M3narenbckum nientpom «BerranaTpady»:

* Kysunenosa H.E., TuroBa U.M., I'apa H.H. Xumus. 8 knacc;

* Kysnenosa H.E., Turosa U.M., I'apa H.H. Xumus. 9 knacc.

Pe3yabTaThbl 0CBOCHHS Kypca XMMHH

W3ydenne XuMHM B OCHOBHOW IIKOJE AAaéT BO3MOXKHOCTH JOCTHYL  CIETYIOLIHX
pe3yJbTaTOB B HAIIPABJICHUU JUYHOCTHOIO PA3BUTHSA:

1) ¢opmupoBaHuE YyBCTBA TOPJOCTH 32 POCCUICKYIO XHMUYECKYIO HAYKY;

2) BOCHHUTAaHHE OTBETCTBEHHOI'O OTHOILIEHHS K MPHUPOJE, OCO3HAHUS HEOOXOAMMOCTHU
3aIIUTHI OKPYKAIOIIEH CpeJibl, CTPEMIICHHS K 3/10pOBOMY 00pasy >KU3HH;

3) moHMMaHue OCOOCHHOCTH KM3HU U TPpyJa B yCIOBUAX MH(OpMaTH3aMK O0IIECTBa;

4) ¢dopmHupoBaHNE TBOPUYECKOTO OTHOMIEHHS K ITPOOIIeMaM;

5) moaroToBka K OCO3HAHHOMY BbIOOpY WHAMBHIYalbHOM 0Opa30BaTeNbHOW WU
poeCCHOHATFHON TPACKTOPHH;

6) yMeHHe ynpaBiIiTh CBOEH MO3HABATEIIbHON AEATEIbHOCTHIO;

7) yMeHHE OIICHWBAaTh CHTYallMI0O W OIEPATUBHO MPHHUMATh PEIICHHs, HAXOAUTh
aJIeKBaTHBIE CIIOCOOBI MOBEICHHS M B3aUMOJICHCTBUS € MapTHEPAMU BO BpeMsl yueOHOW U UTPOBOM
NeSITeTbHOCTH;



8) (QopmupoBaHuEe MO3HABATENbHOM W MHOOPMAIMOHHOW KYyJIBTYpHI, B TOM YHCIE
pa3BUTHE HaBBIKOB CAMOCTOSITENBHON PabOThl ¢ y4eOHBIMU MOCOOUSMHU, KHUTAMH, TOCTYITHBIMU
COBPEMEHHBIMU MH(POPMALMOHHBIMU TEXHOJIOTHAMU;

9) pa3BuTHE TOTOBHOCTH K PELICHUIO TBOPUYECKHUX 3a/lady, CIOCOOHOCTH OLIEHHWBATh
npoOJeMHbIEe CUTyallud M OINEPAaTUBHO NPUHMMATh OTBETCTBEHHBIC PEIICHHUS B Pa3IMYHBIX
NPOAYKTUBHBIX BUAAX NEATENbHOCTH (yueOHas, TOHCKOBO-HCCIEN0BaTeNbCKasi, KiyOHas,
IIPOEKTHAs, KPYKKOBas U JIp.);

10) ¢opMupoBaHHE XUMHKO-3KOJIOTHUECKOU KYJIbTYPHI, SIBIISIOIICHCS COCTABHON YaCThIO
HKOJIOTHUECKOM U 00IeH KyJIbTYpbl, HAYYHOT'O MHPOBO33PEHHS.

MeTanpeaMeTHbBIMH pe3yJIbTATAMH OCBOCHHS OCHOBHOI 00pa3oBaTeIbHON MPOTPaMMBI
OCHOBHOTO 00ITIeT0 00pa30BaHMsI SIBIISIOTCS:

1) oBnageHWe HaBBIKAMU CaMOCTOSTEIILHOTO TPUOOPETEHHs  HOBBIX  3HAHHA,
OpraHu3aiy yueOHOH e TeNbHOCTH, MOUCKa CPEICTB €€ OCYIIEeCTBICHHUS;

2) yMeHHE TIUIaHUPOBaTh, KOHTPOJIUPOBATH U OIEHUBATh Y4YEOHbIE  JCHCTBHS B
COOTBETCTBUU C ITOCTABJIICHHOM 3a/1auell 1 YCIOBUSAMU €€ peanusaluy;

3) mnonHumaHWe MPOOJIEMBbl, YMEHUE CTABUTh BOMPOCHI, BBIIBUTATh THUIOTE3Yy, /1aBaTh
onpejieNieHus TOHATUSAM, KJIacCU(QHUIMPOBaTh, CTPYKTYpHpOBaTh MaTepHall, MPOBOJIUTH
HKCIIEPUMEHTHI, apryMEHTUPOBAaTh COOCTBEHHYIO IMO3UIMIO, (OPMYJIMPOBATH BBIBOJIBI U 3a-
KITIOYCHHUS;

4) yMmeHHe W3BIIEKaTh WH(MOPMAILUIO U3 PA3TUYHBIX MCTOYHUKOB, BKIIIOYAs CPEICTBA
MaccoBOM HMH(pOpMAIMK, KOMIAKT-AUCKA y4eOHOTO Ha3HAdyeHUs, pecypchbl BcemupHoil cetn
WnTepHer; yMmeHHe CBOOOAHO TOJB30BATHCSA CIOBAPSIMU PA3IUYHBIX THUIIOB, CIPABOYHOM
JUTEpPaATypoOil, B TOM YHCJIE HA 3JIEKTPOHHBIX HOCUTENSX; COOMI0AaTh HOPMbI HH(OPMALIMOHHON
N30UpaTEILHOCTH, STUKH;

5) yMeHue Ha MPaKTUKE MO0JIb30BATHCS OCHOBHBIMH JIOTHUYECKUMHU NpUEMaMH, METOJIaMU
HAOII0IEHUS, MOJICIUPOBAHUS, OOBSICHEHUS, PEIICHUS TPOOIeM, TPOrHO3UPOBAHUS U JP.;

6) yMeHHEe BOCHPHUHUMATH, CHUCTEMATH3HpPOBATh W NPEABABIATH HHOOPMAIMIO B
CJIOBECHOM, 00pa3HO, CHMBOJIIMYECKOH (hopMax; aHATU3UPOBATH U MepepadaThIBaTh MOIYYCHHYIO
UH(OPMAIINIO B COOTBETCTBUH C TIOCTABIICHHBIMH 3a/1a4aMU;

7) ymeHue nepeBoauTh HHPOPMAIUIO U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO (M3 TEKCTa
B TaOJHIly, U3 ayAMOBU3YaJIbHOTO Psilia B TEKCT | Jp.), BRIOUPATh 3HAKOBBIE CUCTEMBI aJIEKBaTHO
MO3HABATEILHON 1 KOMMYHUKATUBHOM CUTYAIINH;

8) ymeHune cBoOOIHO, TPABUIBHO M3JIaraTh CBOM MBICIIM B YCTHOH M MUCBMEHHOU (opMme;
aJICKBAaTHO BBIPaXKaTh CBOE OTHOIIEHHUE K (haKTaM U SBICHUSIM OKpYKaroIlel JeiCTBUTENbHOCTH,
K IPOYUTAHHOMY, YCIIBIIIAHHOMY, YBUJIEHHOMY;

9) ymeHue OOBICHSTDH SIBJICHUS U MPOIIECCH] COLMATBHON NEHCTBUTENFHOCTH C HAYYHBIX,
COnMaTBbHO-(QMITOCO(CKHUX TTO3UINIA, pacCMaTPUBATh HX KOMIUIEKCHO B KOHTEKCTE CIIOKHBILIUXCS
peasinii ¥ BO3MOKHBIX TIEPCIIEKTUB;

10) ciocoGHOCTH OpraHU30BaTh CBOIO KU3HB B COOTBETCTBHH C O0IIECTBEHHO 3HAYUMBIMHU
MPEJICTABICHUSMH O 3I0POBOM 00pase KU3HH, MpaBax M 00S3aHHOCTSIX IPaKIaHUHA, IEHHOCTAX
OBITUS M KYJIBTYpBbI, IPUHIMIIAX COLUATBHOIO B3aUMOJICICTBHS;

11) ymeHue npuMeHsITh UHAYKTUBHBIE U EAYKTUBHBIE CIIOCOOBI pacCyKICHHM, BUAETh
pa3IuyYHbIE CTIOCOOBI pelIeHNUs 3a/1aY;

12)  BBIMONHEHHE TIO3HABATENbHBIX M MPAKTUYECKUX 3aJaHUil, B TOM 4YHCIE C
UCIIOJIb30BaHUEM IPOEKTHON JESATENHOCTH, HA YPOKaX U B IOCTYITHOM COIMAJIbHOM MPAKTHKE;

13) cnocoOGHOCTH OIEHHBATH C MO3UIMI COLIMAIBHBIX HOPM COOCTBEHHBIE TOCTYMKH U
NOCTYTIKA JIPYTHUX JIIOJEH; yMEHHe CIymarh coOecelHWKa, MOHMMAaTh €ro TOYKY 3pEeHHS,
pU3HaBaTh MPABO JIPYTOro YeIOBeKa Ha HHOE MHEHHUE;

14) ymeHue B3aUMOJIEHCTBOBATH C JIIOJIbMHU, pabOTaTh B KOJIJIEKTUBAX C BBINOJIHEHHUEM
Pa3IMYHBIX COLIMATIBHBIX POJIEH;



15) ymMmeHue OleHHMBAaTh CBOIO MO3HABATEIBbHO-TPYAOBYIO JESITEIBHOCTh C TOUKH 3PEHUS
HPABCTBEHHBIX, IMPABOBBIX HOPM, SCTETHUECKUX IEHHOCTEH IO NPUHATHIM B O0OIIECTBE U
KOJUIEKTUBE TPEOOBAHUSAM U MPUHITUIIAM;

16) oBiameHHe CBEICHUSAMH O CYIIHOCTH M OCOOCHHOCTSX OOBEKTOB, MPOIECCOB H
SIBJICHUN JE€UCTBUTENBHOCTU (IIPUPOJHBIX, COLMAIBHBIX, KYyJIbTYPHBIX, TEXHUYECKUX U Ip.) B
COOTBETCTBUH C COJICPKAHUEM KOHKPETHOT'O y4eOHOTO MpeIMeTa;

17) noHMMaHWE 3HAYMMOCTH PA3JIMYHBIX BUIAOB MPOGECCUOHATHLHOW M OOIIECTBEHHOU
JEATEIbHOCTH.

B oOmactu mnpeaMeTHBIX Pe3yJbTaTOB 00pa30BaTEIbHOE YUPEKIACHHUE OOIIETO
00pa30BaHUs MPEIOCTABISECT YUCHUKY BO3MOXXHOCTh HAyUUTHCS:

1) noHMMaTh 3HAUYEHHE HAYYHBIX 3HAHUW ISl aJaNnTalyy 4YeloBeKa B COBPEMEHHOM
JUHAMUYHO U3MEHSIOLIEMCS M Pa3BUBAIOIIEMCSI MUPE, BO3MOYKHOCTh Pa3yMHOI'O UCIIOJIb30BaHUs
JOCTHKEHUM HAyKd U COBPEMEHHBIX TEXHOJOTHH ISl JAJbHEWIIEro pa3BUTHS YEIOBEUECKOIo
00111eCTBA;

2) naBaTh ONpeesieHUs] U3YUYEHHBIX MOHITHNA: «XUMHYECKHUH 3JIEMEHT», «aTOM», «HOH»,
«MOJICKYJIay», «KPHUCTAJUIMYECKas PEHIETKA», «BEIIECTBO», IPOCThIE U CIIOKHBIC BEIUIECTBAY,
«xuMuyeckas Qopmysiay, «OTHOCHUTENbHAsE aTOMHAs Macca», «OTHOCUTENIbHAs MOJIEKYJspHas
Maccay, «BaJCHTHOCTBY, «OKCHIBD», «KUCIOTBDY, «OCHOBAHHS», «COIW», «aM(OTEPHOCTHY,
«MHJIUKATOP», «IIEPUOIUYECKUIN 3aKOH», «IIepUOANYEeCcKas TaOIHIa», «M30TOMbI», «XUMUYECKas
CBSI3BbY, <OIEKTPOOTPUIIATEIBHOCTEY,  «CTEMECHb OKUCICHHSD),  «XUMUYECKas PEaKIHs»,
«XUMUYECKOE YpaBHEHHUE), «TEHETHYECKasi CBS3b», «OKHCIIEHUE», «BOCCTAHOBJICHHUE),
«ONEKTPOIUTHYECKAS JTUCCOLHUAIUNY, «CKOPOCTh XUMUYECKON PEaKIIHI;

3) omnuchiBaThb JAEMOHCTPALIMOHHBIE U CAMOCTOATEIHHO MPOBEAEHHBIE XHMHUYECKHE
IKCIIEPUMEHTHI;

4) TPOBOIWTH XUMHUYECKUI IKCTIEPUMEHT, 00pamaThCs ¢ BEIECTBAMHU, UCIIOIb3yEMbIMU
B 9KCIIEPUMEHTAIILHOM MTO3HAHUHM XUMHHU U B TOBCEAHEBHOMN KU3HU, B COOTBETCTBHH C ITPABUIIAMU
TEXHUKU 0€30I1aCHOCTH;

5) ommMchHIBaThH U pa3IuyaTh U3YYCHHBIE KJIACChI HEOPTAHUUECKUX COSAMHEHUH, MPOCThIE U
CJIOXHBIE BEIIECTBA, XUMHUUECKHUE PEAKIUY;

6) xiaccuGHUIMPOBATHh U3YyUYEHHBIC OOBEKTHI U SIBICHHUS;

7) oBiameBaTh MNPEAMETHBIMH M MEXKIPEAMETHBIMU TOHATUSIMH, OTPAKAIOIINMHU
CYILIECTBEHHBIC CBSA3H U OTHOIICHUS MEXAY 0OBEKTaMU M MPOILIECCAMU;

8) genaTh BBIBOJBI M YMO3AKJIIOUEHHUS U3 HAONIONEHUH, M3YyYEHHBIX XHUMHUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YYECHHBIX BEIIECTB IO AaHAJIOTUU CO
CBOMCTBAMM M3yYCHHBIX;

9) cTpyKTypuUpOBaTh U3YUYEHHBIH MaTepuanl U XUMHYECKYI0 UH(DOPMAIINIO, MOIYYSHHYIO
U3 JpyTruX HCTOYHUKOB,

10) wmonenupoBaTh CTPOEHHUE ATOMOB SJIEMEHTOB 1-3 MEpPHOIOB, CTPOCHHE IMPOCTHIX
MOJIEKYT;

11) ananu3upoBaTh M OILEHUBATH MOCIEACTBHS IJISl OKPYXKAroOIIe cpeabl OBITOBOW U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH YEJIOBEKA, CBA3aHHOM ¢ epepadOTKOMN BEIIECTB;

12) oxa3piBaTh NEPBYIO MOMOINb MPU OTPABICHHIX, O0XKOrax M JPYrHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYOBAHUEM.

2. HﬂaHI/IpyeMble peE3yJabTaThbl OCBOCHHUSA yqeﬁHoro npeamMmera

OcHOBHbBIE NOHATHS XUMHUH (YPOBEHb —aTOMHO-MOJICKYJISPHBIX NPeJICTABICHUI)

BrinmyckHuK Hay4uTcs:

*  OIUCHIBATh CBOMCTBA TBEPHABIX, JKUIKUX, Ta3000pa3HBIX BEHIECTB, BBIICTAS HX
CYIIECTBEHHBIC PU3HAKY;



*  XapaKTepU30BaThb BELIECTBA 10 COCTaBY, CTPOCHMIO M CBOWCTBaM, yCTaHaBIUBAaTh
IIPUYMHHO-CJIECTBEHHBIE CBSI3M MEK/y TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

*  packpblBaTb CMBICI OCHOBHBIX XHMMHMUYECKHX MOHITHM «aToM», «MOJIEKYJay,
«XMMHMYECKUH DIIEMEHT», «IPOCTOE BELIECTBO», «CJIOKHOE BELIECTBO», «BAJECHTHOCTHY,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMMH;

* u300pakaTh COCTaB MPOCTEUIIMX BEIIECTB C IMOMOIIBI0 XUMHUYECKUX (opmyn u
CYIIHOCTbh XMMHUYECKHUX PEAKIMH C TOMOIIbI0 XUMUYECKUX YPAaBHEHUH;

* BBIYHCIIATh OTHOCUTEIIBHYIO MOJEKYJISIPHYIO U MOJISIDHYIO MacChbl BEHIECTB, a TAKXKE
MacCOBYIO JIOJII0 XMMHMUYECKOIO 3JIEMEHTa B COCIMHEHUSAX M OLEHKH HX MPaKTHYECKOU
3HAYUMOCTH;

* CpaBHMBATh [10 COCTABY OKCH/Ibl, OCHOBAHUs, KUCJIOTBI, COJIU;

* KJaccu(uUIUPOBATH OKCUIBI 1 OCHOBAHMSI 110 CBOWCTBAM, KUCJIOTHI U COJIU IO COCTABY;

* ONUCHIBATh COCTAB, CBOMCTBA U 3HaYCHHE (B MPUPOJE U MPAKTHUECKON NEATETLHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOJa U BOJOPOJIA;

* 1aBaTb CPAaBHUTEIBHYIO XapaKTEPUCTHKY XMMHMUECKHX 3JIEMEHTOB M BAKHEHIIMX
COEIMHEHUI €CTECTBEHHBIX CEMENCTB IIETOYHBIX METAIJIOB U TAJIOT€HOB;

* TI0JIB30BATHCS 1a00PaTOPHBIM 000PYAOBAHUEM U XUMHUYECKOH MOCY10H;

* TPOBOJIUTH HECIOXKHBIE XMMUYECKHE ONBITHl U HAOIIOICHHS 32 N3MEHEHHSIMUA CBOMCTB
BEIIECTB B TIpOllecCEe HMX IPEBPAIICHUI; COONIONATh MpaBWJIa TEXHUKH OE30MacHOCTH TIPH
NPOBEICHUH HAOIOJCHUI 1 OTIBITOB;

*  pasznuyaTh SKCIEPUMEHTAIBHO KHUCIOTHl W MIEN0YH, MONB3YSICh HHAMKATOPAMU;
0CO3HaBaTh HEOOXOIUMOCTH COONIOJIEHHSI Mep O€30MacHOCTH MpU OOpaIleHUH C KUCIOTaMU U
IIEJTOYaMH.

BBIMyCKHUK TOTYYUT BO3MOXHOCTh HAYUYUTHCS:

* TPaMOTHO O00OpAaIIaThCs C BEUIECTBAMH B IIOBCEIHEBHOW KU3HU;

*  OCO3HaBaThb HEOOXOAWMOCTHb COOJIONEHHS MPAaBMWII SKOJOTHUECKH O€30MacHOro
IIOBEJICHUS B OKPY>KAKOLIEH IPUPOAHON Cpeae;

* TOHMMAThb CMBICII U HEOOXOAMMOCTh COOJIONCHHS MPEINUCAHUMN, CONEPKALIUXCS B
WHCTPYKIHUSAX [0 TMPUMEHEHHIO JEKApCTB, CPEICTB OBITOBON XUMUH U JIP.;

*  WUCNOJIB30BaTh NPUOOPETEHHBIC KIIOYEBBIE KOMIIETEHTHOCTH NPHU BBIOJHEHUH
HCCIIEIOBATEILCKUX MPOEKTOB TI0 M3YYEHHUIO CBOWMCTB, CIOCOOOB TOJIYYCHUS U PACIIO3HABAHHS
BEILIECTB;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTh, HCIIOJNIB3Ysl CpPEACTBA YCTHOH H
NICbMEHHOW KOMMYHUKAIIMU TIPH paboTe ¢ TeKCTaMH y4eOHHMKA U JIOTIOJHHUTEILHON JTUTEpaTy-
pOH, CIpaBOYHBIMU TaOJIHMIIAMU, TIPOSIBIISITH TOTOBHOCTh K YB)KCHUIO WHOW TOUYKU 3PEHHS TIPH
00CY>XJICHUH PE3yJIbTaTOB BHIMOJIHEHHOW paOOTEHI;

* OOBEKTMBHO OIEHHWBATh MH(OpPMAIMIO O BEMIeCTBAX M XMUMHYECKHX IpPOIEccaXx,
KPUTHUYECKH OTHOCHTHCS K TIICEBIOHAyYHOH WHQOpMAIMK, HEI0OpPOCOBECTHOM peKiame,
KacarolIelcst NCIOIb30BaHUS PA3INIHBIX BEIIECTB.

IMepuoguveckuii 3axkoH u Ilepuoanyeckass cucrema xummu4yeckux jiemenros [[.H.
MenaeneeBa. CTpoeHue BelecTBa

BblnycKHUK Hay4uTCS:

* wiaccu(uUUpOBaTh XUMUYECKUE AJIEMEHTbl Ha METaJIbl, HEMETAJUIbI, JIEMEHTHI,
OKCHJIBl U TUAPOKCHJIBI KOTOPBIX aM(OTEpHbI, U UHEPTHBIE 3JEMEHTHI (Tra3bl) AJIs OCO3HAHUS
BAKHOCTH YIOPSAJOYECHHOCTH HAy4YHBIX 3HAHUU;

* packpbIBaTh CMbICH Nepuoandeckoro 3akona [[.J1. Menneneesa;

* ONHUCHIBATHh M XapaKTepu3oBaTh TaOnMM4yHylo (opmy Ileproamyeckold CHUCTEMBI
XUMHYECKHX 3JIEMEHTOB;



*  XapaKTEepU30BaTh COCTAB ATOMHBIX SIEp U PaCHpe/eNieHHE Yucia 3JIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XHWMHMYECKHX JJIEMEHTOB MajblX MEPUOAOB MEPHUOIUYECKON
CHUCTCMBbI, a4 TAK)XKEC KaJIusd U KaJIbIIHA,

* pa3iauyaTh BUJbl XUMHUYECKON CBSI3HM: HOHHYIO, KOBAJEHTHYIO MOJISIPHYIO, KOBAJIEHTHYO
HGHOHHpHyIO )41 MCTaJIJII/I‘{eCKyIO;

* u300paxaTh AJIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 0OPA30BAHHBIX XUMUYECKUMH
CBsA3JAMM PA3HOI'O BHAA,

* BBIABJISATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAULIUYECKUX PEIIETOK:
HOHHBIX, aTOMHBIX, MOHeKy.H}IpHI:IX, MCTATIIIMYCCKHUX

*  XapakTepHU30BATh XMMUUYECKHE DJIEMEHThl U WX COCIWHEHHUS HAa OCHOBE IMOJOKEHUS
AJICMEHTOB B TICPHOIUYCCKON CUCTEME U OCOOECHHOCTEH CTPOCHUS UX aTOMOB;

* ONKCHIBATh OCHOBHBIE ATanbl OTKPbITUS J[.M. MeHeneeBbIM NepUOIUIECKOTO 3aKOHA U
[Teproguieckold CHCTEMBl XHUMHYECKHX JJEMEHTOB, JXU3Hb W MHOTOOOpa3HyI Hay4HYIO
JIESITEIIBHOCTh YUYEHOTO;

* XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYEHUE MIEPUOINUECKOTO 3aKOHA U
[Tepuoanueckoil cuctembl XxuMuueckux siaeMenToB J[.M. Menneneena;

®* OCO3HaBaTb HAY4YHBLIC OTKPLITHA KaK PEC3YJIbTAT MJIMUTCIIbHBIX Ha6JIIO,ZLCHPII>'I, OIIBITOB,
Hay4YHOU MOJIEMUKH, TPEOIOJIECHUS TPYTHOCTE U COMHEHHUI.

BBIITyCKHUK IIOJTyYHUT BO3MOKHOCTb HAYUUTHCS:

* OCO3HAaBaThb 3HAYCHHUE TECOPETUYECKUX 3HAHUM I IPAKTUYECKON CATEIBHOCTH
YEJ0BEKa;

* ONKCHIBATh U3yUEHHBIC OOBEKTHI KAK CUCTEMBI, TPUMEHSS JIOTHKY CUCTEMHOT'O aHAJIH3a;

* IPUMEHATh 3HAHHUA O 3aKOHOMEPHOCTAX IleprMoaudeckol CHUCTEMBI XMMHYECKHX
HIIEMEHTOB JIJIs1 OOBSCHEHHUS U TIPE/IBUIICHUSI CBOWCTB KOHKPETHBIX BEIIIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIETEHTHOCTh IOCPEACTBOM YTIyOJIeHUsS 3HAHUH 00
UCTOPHUH CTAHOBJICHUS XUMUUECKOU HAYKH, €€ OCHOBHBIX IIOHATUH, IEPUOIUYECKOIO 3aKOHA KaK
OJIHOTO M3 Ba)XHEHMIIMX 3aKOHOB IIPUPOJBI, @ TAKKE€ O COBPEMEHHBIX IJOCTHKCHMSIX HAYKH U
TEXHUKH.

MHoroo0pa3ue XuMHUYECKUX peaKkmuii

BoInmyckHUK HAy4UTCS:

* OOBACHATH CyTh XHUMHUYECKHUX IMPOIECCOB M HUX NPUHIMIHAIBHOEC OTJIMYHUE OT
(U3UYECKUX;

* Ha3bIBaTh MPHU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYCCKUX PEAKIUN;

* yCTaHaBIUBATh MPUHAMICKHOCTh XUMUYECKON PEaKIUU K OMpeNeIEHHOMY THUITY IO
OJIHOMY W3 KJIACCU(PMKAIMOHHBIX MPU3HAKOB: 1) MO YHUCIY M COCTaBYy HMCXOJHBIX BEIIECTB U
NPOAYKTOB peakiuu (peakiuu COCTUHEHHS, DPA3NOoKEeHHs, 3aMelleHus W oOMmeHa); 2) 1o
BBIICJICHHUIO WJIH TIOTJIOIICHHUIO TETUIOTHI (PEaklnK SK30TEPMHUUECKUE B SHIOTEPMHUUECKHE); 3) 1O
M3MEHEHUIO CTEeTICHEN OKUCTICHUS] XUMHUUECKHX SJIEMEHTOB (PEaKIIuu OKUCIUTETbHO-BOCCTAHOBHU-
TeJbHBIC); 4) IO 00PAaTUMOCTH TIpoliecca (peakiuu 00paTuMbie 1 HEOOPATUMEIE);

* HasbIBaTh (PAKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUYECKUX PEAKIIU;

* Ha3bIBaTh ()AaKTOPHI, BIUSIONINE HA CMEIICHIUE XUMUIECKOTO PABHOBECHSI,

* COCTaBIIATh YPaBHEHHS AJICKTPOIUTUUYECKONW NUCCOIMAIIMU KUCIOT, IIeTouei, Conei;
MOJIHBIC M COKPAIICHHBIC MOHHBIC YpPaBHEHHUS DPEAKIMH OOMEHa; ypaBHEHHUS OKHCIHTEILHO-
BOCCTAaHOBUTENBHBIX PEAKIUH;

* TIPOTHO3HPOBATH MPOIYKTHl XUMUYECKUX PEAKIUH 110 (GopMyiaM/HA3BAHHUSIM UCXOTHBIX
BEIIECTB; OMPEIeATh HCXOIHBIE BEIIECTBA MO (OpMyIaM/Ha3BaHUSAM MPOAYKTOB PEAKIIHH;

* COCTaBJISITh YPABHEHUS peaKLnii, COOTBETCTBYIOIINX OCIEA0BATENBHOCTH («IIETIOUKE))
MpEeBpaIeHH HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB;



* BBIIBJSATH B MPOLIECCE IKCIEPUMEHTA MPU3HAKHU, CBUJICTENBCTBYIOIIUE O MPOTEKAaHUU
XUMHYECKOW PEaKIuu;

* IPUTOTOBIATH PACTBOPHI C OMPEAEIEHHON MACCOBOM J0JIEW pacTBOPEHHOTO BEILIECTBA;

* ONpENEeNsATh XapaKTep Cpelpl BOJAHBIX PACTBOPOB KUCIOT M LIEJIOYEH MO W3MEHEHUIO
OKpAaCKy MHJIUKATOPOB;

* MPOBOAUTH KAUECTBEHHBIE PEAKLINHU, OATBEPKAAIOIINE HATMYUE B BOJHBIX pacTBOpax
BEILIECTB OTAEIbHBIX KATHOHOB U AHUOHOB.

BrInyCKHUK MOYYUT BO3MOKHOCTh HAYUUTHCS:

* COCTaBJISITh MOJIEKYJISIPHBIE U IOJHBIE HOHHBIE YPABHEHUS 10 COKPALIEHHBIM HOHHBIM
YPaBHEHUSIM;

* [IPUBOJMTH IPUMEPHI PEAKLIHI, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKILY
OCHOBHBIMHM KJIaCCaMU HEOPTaHUYECKUX BELIECTB;

*  POTHO3UPOBATH PE3YJbTATHl BO3ACHCTBHUS PA3IUYHBIX (DAKTOPOB HA W3MEHEHUE
CKOPOCTH XMMHUYECKOW PEaKIINY;

*  TPOTHO3HMPOBATH PE3YyJbTATHl BO3JACHCTBUS PA3NHUHBIX (DAKTOPOB HA CMEIICHUE
XUMHYECKOIO PaBHOBECHS.

MHuoroo0pa3ue BelecTs

BrinyckHUK Hay4dUTCS:

* OMpeAeNsITh MPUHAJIC)KHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 HM3yUYEHHBIX
KJIACCOB/TPYIII: METAJLJIBI U HEMETAJIIIbI, OKCHUJIbI, OCHOBAHUS, KHCJIOTHI, COJIH;

* COCTaBIATH ()OPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

* OMpENENATh BAJJIEHTHOCTh M CTENIEHb OKUCIICHHUS 3JIEMEHTOB

U BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTAHMUYECKHUX COCAMHCHHM M0 BAJICHTHOCTSM M CTEIICHSIM
OKHCJICHUS JIEMEHTOB, a TaK)Ke 3apsajaM HOHOB, YKa3aHHBIM B TaOJIMIIE pACTBOPUMOCTH KHUCIIOT,
OCHOBaHHI

M COJICH;

* OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3HMUSCKUX U XUMUICCKUX CBOMCTB MPOCTBIX
BEIECTB (METAJUIOB M HEMETAVIOB) U UX BBICIIMX OKCHIOB, 00pa30BaHHBIX DJIEMEHTaMHU 2 H 3
MEePHOJIOB;

* Ha3bIBaTh OOIIME XMMHUYCCKHUE CBOMCTBA, XapaKTEPHBIC IJIsl TPYIIIT OKCHUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OONIME XMMHUYECKHE CBOWCTBA, XapaKTEpHBIC I KaXXJIOT0 M3 KIIaCCOB
HEOPraHWYECKUX BELIECTB: KUCJIOT, OCHOBAHUH, COJIEH;

. NMPUBOJIUTh TPUMEPHI PEaKIMi, MOATBEPKIAIOIMIMX XUMHYECKHE CBONCTBA
HEOPraHWYECKUX BEUIECTB: OKCHIOB, KUCIIOT, OCHOBAHHUM U COJIEH;

* ONpEeneNiaTh BEIIECTBO-OKUCIUTENb U BEHIECTBO-BOCCTAHOBUTENIb B OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSX;

* COCTaBJIAITh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIN OanaHC (711 M3yYCHHBIX PEAKIIHMA)
0 MPE/IJIOKEHHBIM CXeMaM PEaKInii;

* TPOBOJIUTH  JIAOOPATOPHBIC  OMBITHL,  IMMOJATBEPIKIAIOIINE XMMHUYCCKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB;

*  MPOBOAUTH JIAOOPATOPHBIC OIBITHI IO TOJYYCHUIO W COOMPAHHMIO Ta3000pa3HBIX
BEIIIECTB: BOJOPOJAa, KHUCJIOPOJa, VYIJIEKUCIOro Tras3a, aMMHuaka; COCTaBJISATh YypaBHEHUS
COOTBETCTBYIOIIUX PEAKIIUH.

BBIHYCKHI/IK MMOJYYHUT BO3MOKHOCTb HAYUYHUTBHCA:
¢ MIPOrHO3upPOBATE XUMHYCCKUC CBOMCTBaA BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUAA,



® MMPOTrHO3UPOBATH CHOCOGHOCTL BCIICCTBA TMPOABJIIATH OKHCIUTCIBHLBIC WU
BOCCTAHOBUTEJIbHBIE CBOWCTBA C Y4ETOM CTENEHEH OKUCICHHS 3JEMEHTOB, BXOJSIIHUX B €ro
COCTaB;

* BBIBIATH CYIIECTBOBaHME NEHETHUYECKON B3aMMOCBSA3M MEXKIY BEIECTBAMHU B PsAy
IIPOCTOE BELIECTBO — OKCHUJ — I'MAPOKCHUJ — COJIb;

* XapaKTepHU30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KUCIIOT;

* QPUBOAUTH IPUMEPHI YPABHEHUW DPEAKLUH, JISKAIIMX B OCHOBE ITPOMBIILICHHBIX
CIoco0O0B IMOJy4YEeHUs aMMHUaKa, CEPHOM KUCIIOTHI, UyTyHa U CTalH;

¢ OIIUCHIBAThH (1)I/ISI/I‘I€CKI/IC U XUMHUYCCKUC MPOUCCChI, ABJIAIOMIHUCCS YaCTbIO KPYTOBOPOTa
BEIIECTB B IPUPOJIE;

* OpPraHM30BLIBATb, IIPOBOJUTL YUYCHHUYCCKHE IIPOCKTBI IO HCCIICIOBAHUIO CBOWCTB
BEIIECTB, UMEIOIINX BAKHOE MPAKTHUYECKOE 3HAUCHHUE.

3. Coaep:kanue yueOHOIro npeamera

8 kinace

BBenenne —3 u

XuMHS ¥ HayYHO-TeXHHUeCKHil mporpecc. McTopus Bo3sHUKHOBeHUs Xumun'. [Ipeamer u
3anayn xumun. OCHOBHBIE MOHATHS U TeopuH XuMuu. JlabopaTtopHoe 000pyI0BaHUE U MPUEMBI
obpamienuss ¢ HuM. [IpaBmia TeXHMKM O€30MAaCHOCTH MpU paboTe B KaOWHETE XHUMHH.
[Mpaktuueckas padbora Nel «IIpuemsr obpamienus ¢ mabopatopabiM o0opynoBanueM. CTpoeHue
IUTAMEHUY.

Pa3zgen 1
BemecTBa u XuMHuYecKue siBJI€HHS ¢ O3UINH ATOMHO-MOJIEKYJISIPHOTO YYeHUSA

Tema 1. Xumuuyeckue 3JeMEHTbl W BellleCTBA B CBeTe ATOMHO-MOJIEKYJISIPDHOIO
ydyeHHuss — 9 4

[lonstue «semecTtBo» B (usuke u xumuu. Dusnueckne M XUMHUYECKHE SBICHHUS.
I/I3MGH$IIOH_IGGC}I BCHICCTBO KaK INPEAMET M3YUYCHHUA XHUMUMU. Onucanue BCIIICCTB. XHUMHUYECKHE
9JIEMEHTBI: WX 3HAKU M CBEJCHUS U3 UCTOPUU OTKPHITUS. COCTaB BEIIECTB. 3aKOH IMOCTOSHCTBA
coctaBa, xuMudeckue Gopmynsl. DopMbI CyIIECTBOBaHUS XUMUYECKUX AJIEMEHTOB. BemiecTa
npocTtele U cioxHble. [IpocThie BemiecTBa: MeTamibl U HeMeTawibl. OOmias xapaKTepUCTHKA
METAJIJIOB 1 HEMETAJIJIOB. HGKOTOPBIG CBCACHHUA O MCTallllIaX U HEMCTAaJlJIaX, OGyCHOBHI/IBaIOH_II/IX
3arpsi3HEHHOCTh  OKpY»Karomieil cpenpl. Omnucanue HambOosee pacHpoCTPAaHEHHBIX MPOCTHIX
BelecTB. HekoTopble CBEAEHUS O MOJIEKYJIIPHOM M HEMOJIEKYJSIPHOM CTPOCHHMM BEIIECTB.
ATOMHO-MOJIEKYJISIpHOE y4eHHE B XMUMHUU. OTHOCHUTENbHBIE aTOMHAs M MOJIEKYJISpPHAs MaccChl.
Knaccudukanus XUMHUYECKUX DJIEMEHTOB M OTKPBITHE MEpHOAMYecKoro 3akoHa. Cucrema
xuMmudeckux snementoB [[.1. MenneneeBa. Onpenenenue nepuoga 1 TpyImibl. XapaKTEPUCTUKA
MOJIOKEHUSI XUMUYECKUX 3JIEMEHTOB I0 NepHonyeckor cucreMe. Banentnocts. Onpenenenue
BaJICHTHOCTH T10 TIOJIO’KEHUIO 3JIEMEHTA B IIEPUOIUYECKOM crucTEME.

KomnuectBo BCIICCTBA. Momap — C€ANHHNIIAa KOJIMYECTBA BCIICCTBA. MOHHpHaH macca.

Tema 2. Xumnuyeckue peakuuu. 3aKOHbI COXPAHEHHS MaCChl U JHEPTUU — 6 4

CyIHOCTh XUMUYECKUX SIBJIEHUI B CBETE€ aTOMHO-MOJIEKYJIIpHOro yueHus. [IpusHaku u
YCJIOBHS IPOTEKAHMS XUMUUECKUX peakunid. [I[puunHbl 1 HanpaBiaeHUs: IPOTEKaHUS XUMUYECKUX
peaknuid. TernoBoi 3G PeKT XUMUIESCKUX peaKIuid. IK30- U SHAOTEPMHUCCKHAC PEAKIIHMH. 3aKOHBI
COXPAHEHHUs MaCChl U SHEPTUHU, UX B3aUMOCBs3b. COCTABICHHE YPABHEHUN XUMHUECKUX PEAKIIUM.
Pacuérel Mo ypaBHEHUSM XUMUYECKHX peakUuui. TUIBI XMMHUYECKHX pPEAKLUN: Pa3JI0KECHMUS,
coenuHeHus, 3amelieHus, oomeHna. KonrponpHas pabora Nel «IlepBoHauanmbHble XMMHUYECKHE
HOHSITUS.



Tema 3. Meroanl xumum - 14

[TonsiTne 0 MeTome KaK CpEICTBE HAYYHOIO MO3HAHUS JIEMCTBUTEIBHOCTH. METObI,
CBSI3aHHBIC C HEIOCPEJACTBCHHBIM HM3YyUYCHHEM BEIECTB: HAOJIOJICHHE, ONKMCAHUE, CPAaBHCHHME,
XUMHYECKUN SKCTIEPUMEHT. AHAJIM3 U CUHTE3 BEIIECTB — AKCIEPUMEHTAIbHBIE METO/Ibl XUMUHU.
KauecTBeHHblii 1 KoNW4YecTBeHHBIH aHanu3. lloHaTne 00 WMHAMKATOpax. XUMHUYECKUH SI3BIK
(TepMHHBI U HA3BaHUs, 3HAKH, (HOPMYJIbI, YPABHEHHUS ), €0 BAXKHEHIINE (DYHKIIMU B XUMHUYECKOU
Hayke. CrocoObl BBIPAKCHHSI 3aKOHOMEPHOCTEH B XUMHUM (Ka4eCTBEHHBIN, KOITHMYECTBEHHBIMH,
MaTeMaTU4eCKui, rpadnIecKkuii). XMMUUYECKHE OIBITHI U U3MEPEHHS, KX TOYHOCTb.

Tema 4. BemecTBa B OKpY Kalolieil HAC MPUPO/IE U TEXHUKE — 6 U

BemecTBa B pupo/ie: OCHOBHBIE CBEICHHSI O BEIIECTBEHHOM COCTaBe reocdep U KocMoca.
[Tonsitue o texHochepe. Uucteie BemecTtBa u cMmecu. [Ipaktmueckast padora No2 «OyucTka
BemecTB». CTeneHb YUCTOTHI WM BHUJABI 3arps3HEHUs BemlecTB. [IOHATHE O TOMOIEHHBIX U
reTepOreHHbIX cMecsx. Pasnmenenue cmeceir. O4nCcTKa BemecTB — (PMIBTpOBaHUE, TEPETOHKA
(mucTusIUs ), BRIapuBaHue (KPUCTAJUTH3AINS ), SKCTparupoBaHue, XxpoMarorpadusi, BO3TOHKA.
WNnentuduxanus BemIECTB C IMOMOIIBIO OMpENEiIeHHs] TeMIlepaTyp IUIaBICHUS U KUICHUS.
[IpupoiHbIe cMECH — UCTOYHUK MOJYYEHHS YUCTHIX BEIIECTB.

[TonsiTre 0 pacTBOpax Kak TOMOTE€HHBIX (PHU3UKO-XUMUYECKUX cHCcTeMax. PacTBOpuMOCTb
BellecTB. PakTOpbI, BIMSIOIINE HA PACTBOPUMOCTh TBEPJBIX BELIECTB M ra3oB. lIpaktuueckas
pabota Ne3 «PactBopumocTth BemiecTB». Koaddumment pacrBopumocti. CriocoObl BEIPaOXKCHUS
KOHLIEHTpAIlMK PaCTBOPOB: MacCOBast J0JIsl PAaCTBOPEHHOTO BELIECTBA, MOJISIPHAsT KOHLIEHTPALIUS.
[Tomyyenue BemecTB € 3aJaHHBIMM CBOMCTBaMU. XHMMHUecKass TexHojorus. I[IpakTudeckas
pabota Ne4 «IIpuroroBneHre pacTBOPOB 3aJaHHON KOHIIEHTPAIIUW.

Tema 5. Ilousitue o razax. Boznyx. Kuciaopoa. I'openue — 6 4

[Tonsitue o razax. 3akon ABorazpo. Boznyx — cmech razoB. OTHOCUTENbHAS TUIOTHOCTh
ra3os.

Kucnopon — xuMuyeckuii 31eMEHT U MPOCTOE BeECTBO. MICTOpHS OTKPBITHS KUCIOPOIa.
Cxewma oneitoB /1. Ilpuctiu u A. JIaByasse.

[Tonydyenue kucmopona B MPOMBINIICHHOCTH M JabopaTopuu. XHUMHUYECKHE CBOMCTBA
kuciaopona. Ilpoueccel ropeHus M MeNJIEHHOrO oOkuciaeHus. llpuMeHeHue kuciaopona.
KpyroBoport kucnopona B mpupoje. Konrponsnas padota Ne2 « I'azel. Kucnopoa. ['openuey.

Tema 6. OcHOBHBIE KJIACCHI HEOPraHUYECKUX coequHeHuid — 11 9

Knaccudukanus HeOpraHMIeCKHX COSTUHEHHH.

Oxcuagpl — cocTaB, HOMEHKJIaTypa, knaccudukarus. [loHarue o ruapokcumax —
KHUCIIOTax M ocHOBaHMsAX. Ha3BaHus u cocraB ocHoBaHui. I'mapokcorpynmna. Knaccudukanus
KHUCTIOT (B TOM YHCIIe OpraHMYECKHe), UX COCTaB, HOMEeHKIaTypa. CocTaB, HOMEHKIIATypa COJICH,
nmpaBuja cocTaBieHUs (Gopmyl cosneil. XuMHUYecKue CBOMCTBA OKCHUIOB. OOIIHE XUMHUYECKUE
cBoiicTBa kHcHOT. Psg aktuBHOCTH MetayuioB. [1l€noun, ux cBoiicTBa U crOCOOBI MONyYEHUS.
HepactBopuMbIie OCHOBaHMSI, X CBOHCTBA U CIIOCOOBI oydeHus. [loHsTre 06 amdoTepHOCTH.
Oxcusl ¥ THAPOKCHUIBI, 00Ta1arommre aMpOTEepHBIMU CBONCTBAMU. XUMUYECKUE CBOMCTBA CcoJle
(B3auMo/ieliCTBUE DPACTBOPOB COJIEH C pPACTBOpPAMM LIEJIOYEH, KHUCIOTaMU U METaJIaMH).
[TpakTrueckas pabota Ne6 «VccnenoBaHue cBOWCTB OKCHIOB, KUCIOT, OCHOBAHHID.

I'eHeTnueckas CBA3b HEOPraHUYECKUX COCTUHEHUMN.

KonTponbnas padota Ne3 «OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUI.

Pa3zmen 2

XuMHnyecKHe 3JIeMEeHThl, BellleCTBA U XUMHYeCKHe PeaKlHM B cBeTe 3J1eKTPOHHOM
Teopuu

Tema 7. CTpoenne atoma — 3 4



Crpoenue aroma. Crtpoenue siapa. M3oTonbl. XUMUYECKUN 3JIEMEHT — ONpPEneNEHHbIN
BuJ atoma. CocTOsiHUE AIEKTPOHOB B aroMe. CTpOeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB S-, P -
aneMeHTOB. OCOOCHHOCTH CTPOCHUS 3JIEKTPOHHBIX 00O0JOYECK aTOMOB IEPEXOJIHBIX 3JIEMECHTOB.
Mecto »neMeHTa B MEPUOJUYECKONM CUCTEME€ M JJIEKTPOHHAs CTPYKTypa aTOMOB.
PagnoaktuBHOCTh. llOHATHE O mOpeBpaliceHUH XUMHAYECKUX dJeMEHTOB. [IpumeHenue
paluOaKTUBHBIX U30TOIOB.

Tema 8. Ilepnoanuecknii 3akon u [lepuoanyeckas cucreMa XuMHYECKHUX 3J1eMEHTOB
JI.U. MenneneeBa — 3 4

CBoiicTBa XMMHUYECKUX DJIEMEHTOB M HUX Nepuoaudeckue u3MeHeHus. CoBpeMeHHas
TPakTOBKa NEPHOJIUYECKOro 3akoHa. [lepmoanueckass cucreMa B CBETE€ CTPOCHHS aToma.
®dusnuecKkuii CMBICT HOMepa nepuoia u rpynmsl. CeMeicTBa 2IeMEHTOB (Ha TPUMEPE MIET0UHBIX
METaJUIOB, TaJOT€HOB, MHEPTHBIX ra3oB). XapaKTEPUCTHKA XMMHYECKUX CBOWCTB 3JIEMEHTOB
rpynn A ¥ NEpexXOJHBIX 3JIEMEHTOB U MEPUOAMYHOCTh UX M3MEHEHHS B CBETE AJIEKTPOHHOIO
cTpoeHust aroma. OTHOCUTENbHAsT 3JIEKTPOOTPULIATEILHOCTh 3JIEMEHTOB. XapaKTEepPUCTHKA
XMMHYECKHX JJIEMEHTOB Ha OCHOBE MX IIOJIOKEHUS B Iepuoaudeckoil cucreme. HayuHoe
3HaUYCHHE MEPUOANYECKOr0 3aKOHA.

Tema 9. CTpoenue BemecTBa — 4 4

BasieHTHOE COCTOsSIHME aTOMOB B CBETE TEOPUHM JJIEKTPOHHOTO CTpoeHus. BameHTHbIE
ANIEKTPOHBI. XUMHUECKas cBs3b. KoBajeHTHas CBsA3b M MexaHu3M e oOpa3oBanus. HenonsipHas
Y TOJISIpHAsE KOBaJICHTHBIE CBsI3U. CBOMCTBA KOBAJEHTHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHBIE
¢dopmysl BemecTB. MoHHas cBsi3b 1 e€ cBoiicTBa. KaTHOHBI 1 aHHOHBI. CTEeNeHb OKUCIICHHUS.

Kpucrannmueckoe crpoenue Bemiectsa. Kpucramnmmyeckne pemeéTku — aTOMHasi, HOHHAs,
MOJICKYJISIPHAS U UX XapaKTEPUCTUKHU.

XUMHUYECKasi OPraHU3aIUsl BEIIECTB U €€ YPOBHH.

Tema 10. XuMuuyeckue peakumu B cBeTe 3JIeKTPOHHOI Teopuu — 4 4

Peakuuyn, mnpoTekaromume ¢ HU3MEHEHHEM M 0e3 M3MEHEHHUS CTENEeHHM OKHCIICHHUS.
OKHUCIINTENIBHO-BOCCTAHOBUTENBbHBIE peakuuu. OKHCIUTENnb M BOCCTaHOBHTENb. COCTaBICHHE
YPaBHEHHMI OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. PacctaHoBka k03¢ (GUIIMEHTOB METO-
JIOM 3JEeKTpOoHHOTo OanaHca. CyHOIHOCTh M KJIACCH(HKAIMA XUMHUYECKHX PEAaKIUHd B CBETE
JIEKTPOHHON TEOPHH.

Tema 11. Bogopoa — po:kaaromuii Boay M JHEPTHIO — 2 4

Bomopon B kocmoce u Ha 3emute. S nepusie peakiuu Ha ComnHile. Bogopon — xuMmudeckui
3JIEMEHT W TpocToe BemecTBo. Ilomydenue Bomopoma B Jsaboparopuu. HM3oromsl Bogopona.
du3nyeckue M XMMHUYECKHE CBOMCTBa Boaopona. lIpumenenue Bomopona. IIpomeblinuieHHOE
MoJydyeHHe BoaopoJa. Bomopol — 5KOJIOTHYECKHM YHUCTOE TOIUIMBO M TIEPCIEKTUBBI €ro
ucrnonb3oBanusa. OKCHa BOJOpOAa ~ BOJA: COCTaB, MPOCTPAHCTBEHHOE CTPOCHHUE, BOJIOPOIHAS
CBsI3b. PU3nUecKue U XUMHUYECKHE CBOMCTBA BOJbI. M30TOMHBIM cocTaB Boabl. Tskénas Bojga U
oco0eHHOCTH e€ cBOMCTB. [lepokcua Bogopoa: cocTaB, CTpOSHUE, CBOMCTBA, MPUMEHEHHE.

Tema 12. I'ajioreHsl — 6 4

l"anorensl — XuMHUUYECKHE 3JIEMEHTBI U IPOCTHIE BelecTBa. CTpOSHHE aTOMOB Irajlor€HOB.
Haxoxnenne ramoreHoB B npupone. Dusznueckne W XHUMUYECKHUE CBOWMCTBA TallOr€HOB.
[Tomyuenue xa0pa v XJIOPOBOOPO/Ia B 1abOpaTOpru B MpoMbIuIeHHOCTH. CoJIsTHast KUCIIOTa U €8
CBOMCTBA. XJIOPUABI — COJIM COJITHOW KUCIOTHL. BHonornueckoe 3HaueHue raJloreHoB.

9 kJiacc

Pasznen 1



TeopeaneCKne OCHOBBbI XMMHUH

Tema 1. XuMnyeckue peakiiuu U 3aKOHOMEPHOCTH UX NMPOTEeKaHUsA — 3 4

DHepreTuka XUMUYECKUX peakUuid. DHeprusi aktupaluu. [IoHSATHE O MPOMEKYTOUHBIX
aKTHBUPOBAHHBIX KoMIUIeKcaX. TemnoBoit addext. TepmoxumMuueckoe ypaBHeHHE. XUMHYECKas
KruHeTHKa. CKOpOCTh XMMUYECKOW peakiuu. DakTopbl, BIUSAIOMINE HA CKOPOCTh XUMHUUYECKOU
peakuuu. 3aKOH JIEMCTBUS Macc. 3aBUCHUMOCTh CKOPOCTH OT YCJIOBHUM MPOTEKAHWS PEaKIWH.
Karanuz wu xarammszatopel. OOmme cBeleHHS O TOMOT€HHOM M TETEPOTCHHOM KaTallu3e.
XUMHYECKOE paBHOBECHE, BIMSHUE Pa3IMYHBIX ()aKTOPOB Ha CMEIIeHHE paBHOBecHs. Meron
OTIpe/IeNIeHUs] CKOPOCTH XMMHUYECKHX peakiuil. JHepreTuka W nuiia. KamopuiftHOCTh OENKOB,
JKUPOB, yriieBosioB. [Ipaktuyeckas padora Nel «BrnusHue paznmuuHbiX (pakTOpoB Ha CKOPOCTH
XUMHYECKOU PEAKLIUN.

Tema 2. PacTtBopbl. Teopmus 3nekTpoantuyeckoi gucconuanuu - 10 4

[lonssTne o0 pacTBOpax: ONpENEICHUE PacTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTb,
KIacCUpUKalus pacTBOpOB.  [IpeanochUIKM BO3HUKHOBEHHUS TEOPHH DIICKTPOIUTHICCKOU
nuccormaruu. Unen C. Appennmyca, .M. Menneneea, M.A. KabnykoBa u npyrux ydEHbBIX.
DIIEKTPOIUTHI U HEANEKTPOIUTHI.

JlunosibHOE CTpOeHUE MOJIEKYJIbI BOABL. [Iporiecchl, mpoucxoasimuye ¢ 3IeKTPOIUTAMU ITPU
pacIjiaBJI€HUU W PacTBOPEHHMM BEIIECTB B BoJie. Poyib BOJBI B MpoIecce 3IEKTPOTUTHUECKOM
aucconuanuu. Jlucconuanus 3J€KTPOJIUTOB ¢ MOHHOM M MOJISIPHON KOBAJE€HTHOW XUMUYECKOH
cBs3pt0. CBoiictBa uoHOB. Kpucramioruaparel. TemoBble sIBIEHHS, CONPOBOXKIAIONINE
npoueccsl pactBopeHus. Kpartkue cBeneHus 0 HEBOAHBIX pacTBopax. (OCHOBHBIE MOJIOKEHUS
TEOPUHU PACTBOPOB.

CunpHBIC U clTa0bble ATeKTposuThl. CTeneHs auccormanyi. KoHcTaHnTa quccomnuaniu.

Peakiiun nonHoro ooMeHa. XuMHUYECKHE CBOKMCTBA KUCIIOT, COJIEH U OCHOBAHHMH B CBETE
TEOPHUU IEKTPOJUTHUECKON qucconnauu. I'uaponns coseil. XuMUYECKHE PEAKIIUU B CBETE TPEX
TEOpHIl: aTOMHO-MOJIEKYJISIPHOTO  YYEHMs, DJIEKTPOHHOTO CTPOEHHSI aToMa, TEOpHUH
AIIEKTpOJIMTHYECKON nuccounanuu. [lpaktuueckas padora Ne2 Pemnienue skcrniepuMeHTaTIbHBIX
3amay o teMe «PactBopbl. Teopus snexTponuTrueckoit auccoruanumy. KontponbHas padora
Nel. «Teopust 3NEKTPOIUTUUECKOM TUCCOITUAITAN.

Pa3znen 2
DJIeMEHThI-HEMETAJIBI U UX BAjKHEHNIINe COeNHEeHNA

Tema 3. O0mas xapakTepuCTHKA HEMETAJLIOB — 3 4

XuMHUYecKHe JIeMeHThI-HeMeTa/JIbl. PactipocTpaHeHne HEMETaUTMUECKUX AJIEMEHTOB
B nipupoje. [lonoxeHnne 31eMEeHTOB-HEMETAIIJIOB B EpHoanYecKor cucreme. Hemerannnueckue
p-35eMeHThl. OCOOEHHOCTH CTPOCHHUS MX aTOMOB: OOIIHe 4epThl M paznuyus. OTHOCHTEIbHAS
AIEKTPOOTPHUIATEIBHOCTh. CTETEHN OKHCIICHHSI, BAJICHTHBIE COCTOSIHUSI aTOMOB HEMETAaJUIOB.
3aKOHOMEPHOCTH M3MEHEHMS 3HAUEHUU 3THX BEJIWYMH B MEPUOJIAX U TpymHIax Mepuoandeckoit
cucteMbl. Tunnanbie GOPMBI BOJOPOIHBIX M KUCIOPOJAHBIX COSAMHEHUI HEMETAIIIOB.

IIpocTbie BemecTBa-HeMeTaIbl. OcoOeHHOCTH UX cTpoeHHs. Du3nyeckue CBOWCTBA
(arperatHoe COCTOSIHME, TEMIIEpaTypa IJIaBJICHUS, KHIICHUS, pAaCTBOPUMOCTh B Bojie). [loHsTHE
ajutoTpornuu. AJutoTponus yrieponaa, hocdopa, cepbl. OOYCIOBICHHOCTh CBOMCTB aJIOTPOIIOB
0COOCHHOCTSIMH UX CTPOCHHS;, TPUMEHEHHE AJIJIOTPOTIOB.

XuMHUYecKne CBOWCTBA MNPOCTBIX BE€HICCTB-HEMETAJJIOB. HpI/I‘lI/IHLI XUMHYECKOU
HHCPTHOCTHU 6HaF0p0I[HBIX ra3oB, HU3KOM aKTHBHOCTH a30Ta, OKHCIHUTCIBHBIX CBOMCTB H



JIBOMCTBEHHOI'O0 TOBEJEHUS CEphbl, a30Ta, Yyriepoja M KPEeMHHUS B OKHCIUTEIbHO-BOCCTAHO-
BUTEJILHBIX peakmusax. OOIue CBONCTBa HEMETAIIOB B CIIOCOOBI UX
MOJTyYCHUS.

Bonopoansie coeqnuHeHus: HeMeTaN10B. POPMBI BOLOPOIHBIX COCIUHEHUN.

3aKOHOMEPHOCTH HW3MEHEHUs (PU3NUECKMX M XHMHYECKHX CBOWCTB BOIOPOJIHBIX
COCIMHEHUI B 3aBUCUMOCTU OT OCOOCHHOCTEH CTPOEHHS aTOMOB OOpa3yIOIIUX HX 3JIEMEHTOB.
CBolicTBa BOJIHBIX PAacTBOPOB BOJOPOJHBIX COCIMHEHUW HEMETAIUIOB. KHCIOTHO-OCHOBHAs
XapaKTEepUCTHKA UX PACTBOPOB.

Bricuine KHCI0pPOAHBbIE COeIUHEHUsI HeMeTaLI0B. OKcuabl U THAPOKCcU bl MIX cocTas,
CTpOEHUE, CBOMCTBA.

Tema 4. Iloarpynna kucJiopoaa v eé TANUYHBIE NMPEICTABUTEN — 7 4

O0mas xapakTepHCTHKA HEMETAJIOB NMOATPYNINbI KHCJIOPOAA.

3aKkOHOMEpHbIE M3MEHEHHs B moArpymmne. Pu3nMdyeckue W XHUMHUYECKHE CBOMCTBA
XaJIbKOT€HOB — TMPOCTBIX BEHIECTB. XaTbKOTCHHUJbI, XapaKTep HMX BOJHBIX pPaCTBOPOB.
buonornueckne Gynkum xanpkoreHoB. Kuciopon u 030H. KpyroBopoT Kuciopoia B mpUpoe.
Cepa kak mpocroe BemiecTBo. Aitorponus cepsl. Ilepexon amnoTponHsx GopM Apyr B Apyra.
Xumudeckue cBoicTBa cephl. I[lpumenenue cepbl. CepoBOIOpOA, CTpOCHHE, (U3HYECKUE H
XUMUYECKHE CBOMCTBA. BoccTaHoBUTENbHBIE CBOMCTBA cepoBoaopoia. KauecTBeHHas peakius Ha
cepoBosiopon u cyiabdumbl. CepoBogoposa U cyiabduabl B mpupoze. Bo3aeicTBue cepoBoaopoia
Ha opraHu3M 4enoseka. [lomyuenue cepoBogopoza B 1abopaTopuu.

Kucaopoacoaepxkammue coequnenusi cepol (IV). Oxcun cepsl (IV). Cepuucras kucioTa.
Cocras, cTpoenue, cBoicTBa. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCIIOPOICOAEPKA-
mmx coequHeHuit cepbl (IV). Cynbdursl. ['mppocynbdursl. KauecTBeHHass peakuus Ha
CEPHHUCTYIO KUCIOTY U e€ conu. [IpumeHenne kucnopoacoaepxamux coeaunenuit cepol (IV).

Kucaopoaconep:xkamue coequnenus cepbl (VI). Oxcun cepst (VI), cocras, cTtpoenue,
cBoiictBa. [lonmyuenune oxcuma cepol (VI). CepHas kucnora, cocTaB, CTpOoeHHE, (hHU3HUECKUE
cBoiictBa. OcoOeHHOCTH €€ pacTBOpPEHHUS B BOJe. XMMHUYECKHE CBOMCTBAa pPa30aBICHHOW U
KOHLIEHTPUPOBAHHOM CEpHOM KHUCHOThI. OKHUCIUTEIbHBIE CBOICTBA CEPHOM  KHUCIOTHI.
KauecTtBenHnas peakuust Ha cynbdar-uoH. IlpuMeHeHne cepHoil KUCIOTHI.

KpyroBopor ceppl B mpupojae. OKOIOTHYECKHE TPOOJIEMBbI, CBSI3aHHBIE C
KHUCJIOPOJICOIEPIKALIUMU COSMHEHUSIMH CEPBI.

Tema 5. Iloarpynna azora M eé THNUYHbIE MPEICTABUTEHN — 5 4

O0mas xapakTepuCcTHKA 3J1eMEHTOB NMOArpynnsl a3ora. CBoilcTBa MPOCTHIX BEILECTB
3JIEMEHTOB MOArPYIIbI a30Ta. BaxkHele BoJoOpoAHbIE U KUCIOPOIHBIE COEIUHEHNUS JIEMEHTOB
MNOATPYMIBl a30Ta, WX 3aKOHOMEpPHbIE W3MEHEHHus. VcTopus OTKpBITHA W HCCIEIOBaHUS
3JIEMEHTOB MOJATPYIIIHI a30Ta.

A30T KakK 3JIeMeHT M KaK NpocToe BellecTBo. XMMUUYECKHUE CBOICTBA a30Ta.

AmMmuak. CrpoeHue, CBOMCTBA, BOJOPOJHAs CBA3b MEXKAY MOJIEKYJIaMH aMMHAKa.
Mexanusm o0Opa3oBaHus uoHa amMoHMs.  Coiln aMMOHHA, MX XMMHUYECKHE CBOMCTBA.
KauecTtBeHHas peakuus Ha HOH aMMOHUs. [[puMeHeHne aMmMuaka 1 cojaeil aMMOHMUSL.

Oxcuabl azora. Crtpoenue okcupa azora (II), okcuma azora (IV). dusumueckue u
XUMHYECKHE cBoicTBa okcuaoB a3oTta (II), (IV).

A30THast KHCJI0TA, € cOCTaB M cTpoeHHne. DU3nyecKre U XUMUYECKHAE CBOMCTBA a30THON
KUCJIOThL. OKHUCIUTENbHBIE CBOMCTBA a30THOM KHUCIOTHL. COCTaBIIEHHE YPAaBHEHUN peaKUui
B3aUMO/ICHCTBHS a30THON KHCIIOTHI C METAJUIAMHU METOI0OM JIEKTPOHHOTO Oananca. Coiu a30THOM
KHCJIOTBl — HUTpaThl. KauecTBeHHbIE peaKIMM Ha a30THYIO KHUCIOTY U €€ conu. [lonmyuenue u
MPUMEHEHNE a30THOM KHUCIIOTHI U €€ cosel. KpyroBopoT a3ora B mpupoe.

®ochop Kak 3J1eMeHT U KaK MpPocToe BelecTBo. Amutorporus hochopa. Ouznueckue
u xuMmuudeckue cpoictBa Qocdopa. [Ipumenenne docdopa. BomopomHble M KUCIOPOIHBIC



coenunenus pocdopa, ux cpoiicrsa. docdopnas kuciaora u e€ conu. KauecTBeHHas peaxiys Ha
dbocdar-noH.
Kpyrosopot doctopa B mpupoe.

Tema 6. Iloarpynmna yraepoga — 7 4

O0masi XapakTepucTHKA 3JIEMEHTOB NMOATPYNIbI YIjepoaa. DJICKTPOHHOE CTPOEHUE
aTOMOB 3JIEMEHTOB MOATPYMIIBI YTIIEPO/ia, UX PACIPOCTPAHEHUE B MPUPO/IE.

Yriepoa kak npocroe BemecTBo. AJIOTPONHUS yIiiepoja: anaMas, rpadut, QyiepeHsl.
Ancopbumsi. XUMUYECKUE CBOWCTBA yIiIepo/a.

Kuciopoanbie coenmHennsi yriepoaa. Okcuabl yriepojaa, CTPOEHUE, CBOMCTBa,
noslydeHue. YroibHas Kuciaora u e€ conu. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpemnuuii u ero cBoiictBa. Kuciopoansie coeqmHeHUsT KpeMHUsA: okcua kpemuus (IV),
KpEMHHEBasi KUCJIOTa, COCTaB, CTpoeHue, cpoiicTBa. CunnkaThl. CUIIMKATHAS. TPOMBIIUIEHHOCTb.
Kpatkue cBenenus o kepamuke, crekie, nemeHTe. [Ipaktuyeckas padorta Ne3 «Ilonyuenue okcuma
yraepona (IV) u uzydenue ero cBoiicTB. Pacno3naBanue kapoonatoBy». KonrpomnbHas pabora Ne2
«Hemeramibn.

Pa3zgen 3
MeTaniabl

Tema 7. O01mue cBOCTBA METAJIOB — 4 4

DNeMEHTBI-METAIUTBl B TIPUPOJIC W B Mepuoandeckoin cucreme. OCOOEHHOCTH CTPOCHUS
aTOMOB METAJIJIOB: S-, p- U d-37IeMEHTOB. 3HAU€HUE SHEPTruu HOHHU3aluu. MeTannudeckas CBs3b.
Kpucrammuueckue pemerku. O0rmue u cienuduyeckue Guandeckue cBoiicTBa MetamwioB. O0mue
XUMUYECKHE CBOMCTBA METAUIOB. JIEKTPOXUMHUUYECKHUI pAl  HampsHKEHUHM  METaLIOB.
Hcnonp30BaHue 3IEKTPOXUMHUYECKOTO psAa HAMPsDKEHUH METAJIOB TPU  BBINOJIHEHUU
CaMOCTOSITENIbHBIX padoT. OOmue ceeaeHus o craBax. [lonarue koppo3uu metauioB. Kopposus
METAJIJIOB — OOIIeNIaHeTapHbId T€OXUMUYECKUI TMpolecc; BUABI KOPPO3UHM XUMHUYECKas U
AIEKTPOXUMUYECKASI M CTIOCOOBI 3aIlUTHI, OT HEE.

Tema 8. MeTa/lIbl IVIaBHBIX M MMO0OYHBIX MOATPYHI — 8 4

Metaminbl — 3jeMeHThl 1A-, 11A-rpynn. CtpoeHre aTOMOB XMMUYECKUX 3JE€MEHTOB
1A- u 11A-rpynmn, ux cpaBHUTENIbHAsA XapakTepucTuka. dusnueckre U XMMHUYECKHE CBOMCTBA
IIPOCTBIX BELECTB, OKCUAOB U THAPOKCUAOB, coel. [[puMeHeHne neouHbIX U MET0YHO3EMENb-
HBIX METaJJIOB. 3aKOHOMEPHOCTH PACIIPOCTPAHEHUSI IIETIOYHBIX U I1IE€JI0OYHO3EMENIbHBIX METAJIIOB
B MIPUPOJIE, UX NOoTydeHne. MUHepasbl Kanblus, UX COCTaB, CBOWCTBA, 001aCTH MPAKTUYECKOTO
npuMeHeHus1. JKECTKOCTh BOABI U crtocoOb! e€ ycrpanenus. Porms metamno 1A u 11A-rpynn B
SKMBOW TIPUPOJIE.

AJIIOMUHHUI: XMUMHWYECKUHN DJIEMEHT, IIPOCTOoe BenlecTBO. PDH3MYECKHEe U XHMHYECKHE
cBoiictBa. Pacnpoctpanenne B npupozae. OcHoBHblE MHUHepaiubl. [IpuMeHeHne B COBpEMEHHON
TeXHUKE. BakHelIMe COeTMHEHNST ATFOMUHUS: OKCHJIBI M THAPOKCUIBI; aM(pOTEPHBIA XapakTep
UX CBOWCTB.

Mertanabl 4A-rpynnsl — p-3jeMeHTbl. CBUHEIl U 0JIOBO: CTPOEHHE aTOMOB, (pU3MKO-
XMMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB; OKCHIbI M THIPOKCHIBI O0JIOBA M CBHHIIA.
Hctopuuecknii 04epk O NPUMEHEHHUH 3THX METAIOB. TOKCHMYHOCTh CBUHIIA U €TI0 COCIUHEHUH,
OCHOBHBIE HCTOYHUKH 3arpsI3HEHUS] MU OKPYIKAIOIEH CpENBbI.

Kene3o, MapraHen, XpoM KakK MpeICTABUTEIH MeTA/LUIOB NMOOOYHBIX NOArPYIIIL.
CrpoeHne aTromMoB, CBOMCTBA XMMHYECKHX 3JEMEHTOB. JKene3o Kak IpoCTOE BEUIECTBO.
Ousnueckue U XuMudeckne cpoiictBa. CoctaB, 0COOEHHOCTH CBOWCTB M MPUMEHEHHE YyTyHA H
CTalll KaK BaXHEWIIMX CIUIaBOB jkene3a. O crnoco0ax XMMHUYECKOW aHTHMKOPPO3UMHON 3aIlinThI
cruiaBoB kene3a. KpaTkue cBefeHMs O BaKHEMIIUX COEIMHEHUSAX METauloB (OKCHIBI U



TUAPOKCHUJIBI), 00 MX MOBEJCHUH B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. CoenHeHus
xenesa — Fe?', Fe’*. KauecTBeHHBIe peakiny Ha HOHBI jkese3a. bronornueckas posib METaIIOB.
[Mpaktuueckas pabora Ned Pernenwe >KCIEpPUMEHTANBHBIX 3a7ad MO TeMme «MeTamibh).
KonTtponbHas padota Ne3 «Metamibiy.

Paznen 4
Oo61mmne cBeieHUs 00 OPraHMYeCcKMX coeTMHEHNsIX

Tema 9. Yruesogopoasi — 5 4

CoenuHenus yriepoaa — OPEAMET CAMOCTOSITEILHOM HAYKW - OPraHUYECKOW XUMHH.
HepBOHa‘-IaJIBHI:IC CBCACHHUSA O CTPOCHHH OPraHN4YCCKUX BCIICCTB. HGKOTOPBIG IIOJIOKCHHUSA U POJIb
teopun A.M. BbytiepoBa B pa3BUTUM HTOM Hayku. [loHSITHE O TOMOJIOTMM W H30MEPHH.
Knaccudukanus yrieBo10poaos.

IIpenesbHbIe YIIIEBOAOPOAbI — AJKAHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
NpeAeNibHBIX ~ YIIeBOAOpPOAOB  (ankaHoB). M3omepuss W HOMEHKIATypa  MOpeleibHBIX
yrieBoopoaoB. dusnyeckne W XUMHUYECKHE CBOMCTBa aigkaHoB. CIOCOOHOCTh alKaHOB K
pC€aKiuu 3aMCIICHUA U U30MCPHU3aALIH.

HenpeneabHble  yrieBogopoabl — aJKEHbl W  AJKHHbI. OJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE aJKEHOB M  AJKUHOB. [OMOJIOTMUECKUH psJ  aJKEHOB.
Homenknarypa. ®dusnyeckne M XUMUYECKHE CBOWCTBA aidkeHOB. CIOCOOHOCTh alKEHOB K
p€akiuun NpPUCOCIAUHCHUA U MOJIUMCPU3AINU. ITonsatue o MNOJIMMCPHBIX XHUMHUYCCKUX
COCIMHEHUSAX: MOHOMEp, IOJIMMEpP, CTeneHb noauMepuszauuu. IlonmusTuneH. AJIKUHBI,
HOMEHKJIaTypa, CBOMCTBA. [{UKiIMyecKkue yrieBoaopoIbl.

Pacnpoctpanenue yriaesoaoponos B npupoze. IIpupoaHbsle HCTOYHUKH YTI€BOAOPOIOB.
CocTaB HEQTH U XapaKTEPUCTHKA OCHOBHBIX MPOJAYKTOB, MOTYYaeMbIX U3 HEPTH.

Tema 10. Kucaopojacoaep:kamnue opraHuvdecKue coeJMHEeHus — 2 4

[Tonsitne o dyHkiMoHanbHON Tpynme. ['oMonoruyeckue psabl COUPTOB U KapOOHOBBIX
KucIoT. O6mue GopMyIIbl KIIACCOB ATUX COCTMHEHHMH. DU3HOIOTHYECKOE IEHCTBUE CIIUPTOB HA
opranu3M. XHUMHYECKHE CBONCTBA CIUPTOB: TOPEHHUE, THAPOTAIOTCHUPOBAHKE, NETHApPATAIINS.
[ToHsiTHE 0 MHOTOATOMHBIX criupTax (rumepuH). OOmme cBolcTBa KapOOHOBBIX KHCIIOT. Peakius
TepUuUKaLIHU.

Tema 11. buosiornyecky Ba:KHble OPraHUYecKHe COeAUMHEHHs (GKUPBI, YIJIeBOIbI,
0ejKkn) —2 4

XUMHS ¥ THIIA: KUPBI, YIIIEBOJIbI, OCIKH — Ba)KHEUIIIME COCTABHBIC YAaCTU IHUIIEBOTO
palroHa YeJIOBEeKa U )KUBOTHBIX. CBOMCTBA KUPOB

U yrieBonoB. Ponb 0enkoB B TIpHpOAE W UX XUMHUYECKHUE CBOMCTBA: THUIAPOJIHU3,
JICHaTypalusi.

Pa3znen 5
XuMud M KU3Hb

Tema 12. YestoBek B Mupe BemiecTs — 3 4
Bemecta, BpenHble U 37J0pOBbsl UeJIOBEKa U OKpyxaromeil cpensl. I[Tomumepsl u ux
3HAa4YCHHE B KU3HH YeJIoBeKa. XUMHUS U 3I0pOBhe. MUHEpallbHbIC YI0OpEHHs Ha BaIllleM yJacTKe.

Tema 13. IIpon3BoACTBO HEOPraHUYECKHX BelIeCTB U UX MPUMeHeHHe — 3 4

[TonsATHe O XWUMHUYECKOW TEXHOJOTHU. B3auMOCBs3b HAyKH XHMHH C XHUMHYECKOMN
TEXHOJIOTHEH (3HAaYueHHWE YUYCHHH O KUHETHUKE, KaTallu3e, PHEPreTUKE XUMHUYECKUX PEaKIUui B
XUMUYECKOW TeXHOJIOTuH). IloHATHE O XWUMHUKO-TEXHOJOTHMYecKoM Tipouecce. [loHsaTtne o
CHUCTEMHOM TIOJIXO0/I€ K OPTaHU3alUUA XUMUYECKOTO TPOU3BOACTBA; HEOOXOAMMOCTh B3aUMOCBSI3U



IKOHOMUYECKUX, IKOJOTHYECKHUX, TEXHOJOTHMUYECKUX TpeOOoBaHMA. XHUMHUKO-TEXHOJIOTUUECKUN
MPOLIECC Ha IPUMEpE MPOU3BOACTBA CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOO0M. Paznuunbie BUbI
CBIPbSL JUISI MPOU3BOACTBA CEPHOM KHUCIOTHI. [IpUHIMIIBI XMMHUYECKOW TexHosioruu. HaydHbie
CrocoObl OpraHu3aluyd ¥ ONTHMM3AIMK MPOU3BOJICTBA B COBPEMEHHBIX ycnoBusX. [loHatue o
B3aMMOCBSI3U: ChIPbE — XUMHUKO-TEXHOJIOTHUYECKUN MPOLECC — MPOAYKT.

[Tonsitne o Meramryprud. XMMHUKO-TEXHOJOTHYECKHE OCHOBBI MOJIYYEHUS! METAIJIOB W3
pya. [Ipou3BoacTBo uyryHa. Paznudnbie cmocoObl Mpou3BOACTBA CTaU. JIETHPOBAaHHBIE CTaJIH.
[TpoGiiemMa panMoOHANBHOIO HCIHOJB30BAaHUS ChIPhS. llepCreKTHBHBIE TEXHOJOTHUU MOIYy4YEHUs
METAJIOB.



KanenpapHo-temaTnyeckoe miaHUpPOBaHHE
8 kiacce
(2 gac B Hegemro, 70 u)

Ne K Hara HHpumeyanue
0JINYeCTBO
Tema ypoka 4ACOB NnpoBeaeHHuA
/1 mian | gpakr
BBenenue 3
[Ipeamert u 3a1a4u XUMUH 04.09

2 |®usnveckrue U XMMUYECKUE SIBJICHHUS. 1 06.09
[TpakTiaeckas padora Nel. [Tpuémer

3 |oOparmienus ¢ 1abopaTOpHBIM 1 12.09
obopynoBanueM. CTpoeHUE TIaMEHHU.

1. Xumu4eckne 3j1IeMeHThI U BellleCTBAa B 9
cBeTe AaTOMHO-MOJIEKY/JISIPHOTO Y4YeHUsl

4 XUMUYECKHUE AIEMEHThI. DOPMBI 1 13.09
CYILIECTBOBAHUS XUMHYECKUX IJIEMEHTOB. ’

Cocras BemiecTBa. ATOMHO-MOJIEKYIISIPHOE

5 |yuenue. 1 19.09
OTHOCUTENbHAS aTOMHAsI Macca.

6 OTHOCUTENbHASI MOJIEKYIISIPHAs Macca. 1 20.09
MaccoBast 10J1sI 9JIEMEHTa B COSIMHEHUHT ’
[lepuoanueckasi CUCTEMa XUMUYECKUX 1

7 25.09
hinemenToB 1. Y. MenaeneeBa

8 |BajleHTHOCTh XUMHUYECKHX AJIEMEHTOB 1 27.09
CocraBienue GopMyI 10 BaJICHTHOCTH. 1 02.10

10 [KonmuuecTBo BeltiectBa. MoJIb. 1 04.10

11 |PacueTsl mo xumudeckum Gopmyam. 1 16.10

2. XuMH4YecKHe peaknnu. 3aKOHbI 6
COXpaHeHMsI MACChI U JHEPTruu
CyILIHOCTh XUMUYECKUX PEAKIIUNA U 1

12 [mpu3Haku ux npotekanus. TemnoBoi rd ekt 18.10
XUMHYECKON peaKiuu

13 3aKOH COXpPaHEHUSI MACChl U SHEPTHUH. 1 23.10
YpaBHEHUSI XUMUUECKUX PEaKIU )

14 Pemenue 3a1a4: pac4€Thl MO0 XUMUYECKUM 1 2510
YPaBHEHUSAM ’

15 |TUmbl XUMHYECKUX pEaKITHil 1 30.10

16 |O000IIeHNEe 3HaHui 110 TeMaMm 1 , 2 1 01.11

17 |[KonTposibHas padora Ne 1 1 06.11
3. MeToabl XuMHH 1
MeToabl, CBA3aHHBIE C U3YUYEHHUEM BEIIECTB: 1
Ha0JI0/IeHUE, ONTUCaHKe, CPABHEHHE,

18 XUMHYECKUN IKCIIEPUMEHT X UMHUYECKHUI 08.11
SI3bIK (TEPMHHBI, Ha3BaHUS, CUMBOJIBI, '
dbopmybl, ypaBaenus). [lonsarue o6
WHINKATOpaXx




4. BemecTBa B OKpYy:Kaomeii Hac 6
npupoje U B TEXHUKE
19 [YucTsle BelecTBa U CMECU 1 13.11
20 [TpakTndeckas pabora Ne 2. OuncTka 1 15.11
BEIIICCTB
21 [PacTBOpHI 1 27.11
o
2 [IpakTrueckas padota Ne 3. PacTBopuMOCTb 1 2911
BEILIECTB
23 CriocoObI BhIpa)KEHUST KOHIICHTPAIIUU 1
pactBOpoB. Pemenue 3agau 04.12
24 [TpakTuueckas padora Ne 4. [IpuroroBnenue 1 06.12
PacTBOPOB 3aJJaHHOM KOHIEHTPAIIKU ’
5. IlonsiTue o razax. Bo3ayx. Kucaopon. 6
I['openue
25 3akonsl ['eli-Jlroccaka u ABoraapo. Pemenue 1 11.12
3a7a4 ’
26 |Boznyx — cmech razoB 1 13.12
27 Kucnopon — XUMHYECKHM 2JIEMEHT U 1 18.12
pocToe BemlecTBo. [lomyuenne kucmopoaa ’
28 XHMMHUYECKUE CBOMCTBA U IPUMEHEHUE 1 20.12
KHCIIOpO/ia
29 |00001menue 3HaHui Mo TeMam 4, 5 1 25.12
30 [KontposnbHas padota Ne 2 1 27.12
6. OcHOBHbBIE KJIACCHI HEOPTAHNYECKHX 11
coeIUHEeHU
OKCHUIBI M X COCTaB, HOMEHKJIATypa, 1
31 10.01
KJIaCCH(UKALIHS
— 1
3 OcHOBaHUs — TUAPOKCUABI OCHOBHBIX 15.01
OKCHJIOB
33 Kucnorsr: cocraB u HoMeHknarypa Kncinotsr: 1 17.01
COCTaB U HOMEHKJIaTypa '
34 |Conu: cocTaB M1 HOMEHKJIATypa 1 22.01
35 [XuMHU4YeCKHEe CBOMCTBA OKCUIOB 1 24.01
36 |XuMHUECKUE CBOMCTBA KUCIOT 1 29.01
37 [TonydyeHre U XUMHUYECKUE CBOMCTBA 1 31.01
OCHOBaHUI. AM(OTEpHBIE THIPOKCHIBI ’
XuMHuecKkue cBOMCTBa coje. ['eneTnueckas 1
38 [cBsI3b MEKYy KJIacCaMU HEOPTraHUYECKUX 05.02
COEMHEHHI
39 |[O6o01IeHNEe 3HAHUH TIO TeMe 6 1 07.02
40 [IpakTrueckas padota Ne 6. MccnenoBanue 1 12.02
CBOMCTB OKCHUJIOB, KUCIIOT, OCHOBaHHUM )
41 [KonTtposbHas padota Ne 3 14.02
7. CTpoeHnne aToma 3
42 CocTaB 1 BaXHEUIIINE XapaKTEPUCTHKU 26.02

aToMa




43 30101, XUMHUYECKAN 3JIEMEHT 1 28.02
44 |CtpoeHue 3IeKTPOHHBIX 000JI0YEeK 04.03
8. Ilepuoanueckmii 3aK0H U 3
[lepuonnyeckasi CuCTEMa XUMHUYECKUX
siaemenToB /I.M.MeHnneseeBa
CBOICTBAa XUMHYECKUX DJIIEMEHTOB U UX 1
45 06.03
[MePUOTHUCCKUC U3MCHCHHS
[Iepuonnueckuii 3akoH u [lepuonnueckas 1
46 |cucteMa XuMHIeCKux sneMenToB J[. 1. 11.03
MeH/ie1eeBa B CBETE TCOPUH CTPOSHUS aToMa
47 XapakTepUCTHKA XUMHUYECKUX DJIEMEHTOB T10 1 13.03
[MOJIOXKEHUIO B TIEPUOJUICCKON CUCTEME )
9. CTpoeHne BelecTBa 4
48 [KoBajieHTHAasI CBSI3b U €€ BUJIBI 1 18.03
49 [MoHHAas CBA3b 1 20.03
50 |CTeneHb OKUCICHUS 1 25.03
51 [Kpucramnnueckoe CTpOeHHE BellecTBa 1 27.03
10. XumMn4yeckue peakium B CBeTe 4
3JICKTPOHHOM TEOPUH
Peakiiuu, mpoTeKaroIme ¢ K3MEHEHHEM | 0e3 1
M3MEHEHUS CTEIIEHU OKUCIIEHHUSL.
52 01.04
OKHCIUTEILHO-BOCCTAHOBUTEILHEIE
peaKIn
53 PaccranoBka K03 QHUITMECHTOB METOIOM 1 03.04
AJICKTPOHHOTO OajaHca ’
54 |0600111eH1Ee 3HaHUI 10 TeMaM 7-10 1 15.04
55 |[KonTtposbHas padota Ne 4 17.04
11. Bonopona, po:xkaarouiuii Boay u 2
YHEPTUI0
56 Bonopoa — »ieMeHT U MpoCToe BEIIECTBO. 1 27,04
[lonyueHue Bogopoia
X €CKHe CBOMCTBa CHEHHE 1
57 [XAMITIECKIE CBOHCTBA M PHMEHEHH 24.04
BoJlopoa. Boaa
12. I'ajoreHsl 6
["aorensr — €CKHE dJIEME 1
5g [[ &IOTEHbI — XMMHYECKHE SIEMEHTHI 1 2904
[MPOCTHIC BEIECTBA
59 | XMMHYECKHE CBOMCTBA TAJIOTEHOB 1 01.05
60 | XmopoBoaopoa. ComnsiHast KUCI0Ta. XJIOPUAbI 1 06.05
61 |O0o06IIeHne 3HaHuii Mo TemaMm 11, 12. 1 08.05
62 |[KoutponbHas pabota Ne 5 1 13.05
63 |UtoroBsiii ypok 1 15.05
64-| Peseps (IToBTOpeHue) 7 17.05-
70 29.05




KaneﬂuapHO-TeMaanecxoe IVIAHUPOBAHHUE
9 Kimacc (2 1 B HEnemto, Bcero — 68 1)

Tema

KonnuectBo
qJac

JlaTa

IJ1aH

¢dakt

IIpumeyanue

1. XuMuvecKkue peakuuu u
3aKOHOMEPHOCTH UX
NPOTEeKAHUS

CKOpOCTh XMMHUYECKOUN pEeaKIIiH.
DHepreTuka XUMUYECKUX PEaKIIUM.
dakTopbl, BAUSAIONINE HA CKOPOCTh
XUMHUYECKOU peaKku

03.09

ITonsiITHE O XUMHYECKOM paBHOBECHUU

09.09

2. PactBopsl. Teopus
JIEKTPOJIUTHYECKOM
AUCCOLUALMHU

11

[TonsiTue 0 pacTBOpax. DIEKTPOIUTHI U
HE3JIEKTPOJIUTHL. MeXaHu3m
ANEKTPOJUTUYECKON JUCCOLMAIIIT
BEIIECTB C HOHHOU CBSI3BIO

10.09

MexaHu3M 3JIEKTPOJIUTHUECKON
JMCCOLMAIINN BEIIECTB C KOBAJIECHTHON
MOJISIPHOM CBSI3bIO

16.09

CusbHbIE U clla0ble AJIEKTPOIUTHI

17.09

Peaxiiuu nonnoro oomena. Cocras u
CBOMCTBa HOHOB

23.09

XUMHYECKHE CBOMCTBA KUCIOT KaK
AJIEKTPOJIUTOB

24.09

XMMHYECKHE CBOMCTBA OCHOBAaHNH KakK
AJIEKTPOJIUTOB

30.09

XUMHUYECKHE CBOUCTBA COJIEH KaK
AJEKTPOIUTOB. ['maposaus coeil.

01.10

10

[Tpaktuueckas padora Ne 1. Biusuue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XMMUYECKON PeaKINU

07.10

11

O0600111eHME 3HAHUN 110 TEME 2.
Pentenue 3amau

14.10

12

Konrponbnas padora Ne 1

15.10

13

[TpakTuueckas pabota Ne 2. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«PactBopsbl. Teopust 3mek-
TPOJIUTUYECKON JUCCOITHAITINY)

21.10

3. O0masi XapakTepucTHKA
HEMETAJLJIOB

14

DJIeMEHThI-HEMETAJIBI B IPUPOJIE U B
[Tepuoauueckoit cucteMe XMMUYECKUX
snemeHToB JI.U. MeHneneena

22.10




15

HpOCTBIe BEIICCTBA-HEMCETAJLIIbI, UX
COCTaB, O0IIME CBOMCTBA U CIIOCOOBI
HOJ'Iy‘-ICHI/I}I

28.10

16

BomopoaHbie 1 KMCIOPOIHBIE
COEeAMHEHHS HEMETAIIOB

29.10

4. Iloarpynna kucJjopoaa u eé
TUNINYHbIE
npeacTABUTEIH

17

OO61as xapakTepucTHKa HEMETaNIOB
NOArPYIIBI KMCI0pO1a

05.11

18

Kucnopon n 0301

11.11

19

Cepa — npeacraBurenb Y 1 A-rpynisl.
ANJIOTpOIUS ¥ CBOMCTBA CEPhI

12.11

20

CepoBogopo. Cybhuibl

18.11

21

Kucnoponcoaepxaiiue coeIuHEHUs
cepsl (IV)

25.11

22

Kucnoponcoaepxkaiiue coeIuHEHUs
cepsl (VI)

26.11

23

O6o0maromuii ypok mo teme 4.

02.12

5. lloarpynmna a3ora u eé TUNNYHbIE
NpeACTABUTEIN

24

OO0mmas xapakTepUCTHKA JIEMEHTOB
MOArpyMIbl a30Ta. A30T —
NpeACTaBUTENb Y A-rpyninbl

03.12

25

Ammunak. Coiy aMMOHUS

09.12

26

Oxkcuasl a3ora

10.12

27

A3OTHasI KHCI0Ta U €€ CONnn

16.12

28

docdop Kak 3TEMEHT U TPOCTOE
BemiectBo. Coenunenus docdopa.
Kpyrosopot docdopa B mpupose

—t | | — | —

17.12

6. lloarpynna yriaepojaa

29

OO01mas xapakTepuCTHKa JIEMEHTOB
MOATPYMNIIBI yTIepoaa. YTiIepos —
npeacTaBuTenb 1Y A-rpynrsl.
Astorponust yriaepoaa. Ancopors

23.12

30

Oxkcunsl yraepoaa

24.12

31

YroapHas KACIIOTa U €€ COJIN

30.12

32

[TpakTuueckas padora Ne 4. [Tonyuenue
okcuna yraeposa (IV) u uzyuenue ero
cBoiicTB. Pacmo3HaBanue kapOOHATOB

31.12

33

KpeMHmii 1 ero coeIMHEHHUs.

13.01

34

O0001eHNEe 3HAHUH IO TEMaM 3-6

14.01

35

KonTponbHas padorta Ne 2

20.01

7. O01Me CBOWCTBA METAJLJIOB

36

DneMEeHTBI-METalIbl B IPUPO/JIE U B
nepuoandeckoi cucreme. OcoOeHHOCTH
CTPOEHHS X aTOMOB

— | = [

21.01

37

Kpucrannmaeckoe cTpoeHue u (hU3HKO-
XUMHYECKHE CBOMCTBA METAJIIOB

27.01




38

XUMHYECKUE CBOMCTBA METAJLIIOB.
DJIEKTPOXUMHUYECKUHN P HAIPSIKEHUS
METaJUIOB

28.01

39

Cmnassl. [lonstue o koppo3uu
METaJJIOB

03.02

8. MeTa/uIbI ITIABHBIX M MO0OOYHBIX
NOArpynn

40

Meramisl 1 A-rpynnsl nepuoandecKon
CUCTEMBI U 00pa3yeMble UMU MTPOCThIE
BEIIECTBA

04.02

41

Mertamel [TA-rpynmnsl nepruoandecKkon
CHUCTEMBI U UX BaKHEHUIINE COCAUHCHUA

10.02

42

JKEcTKOCTEL BOOEI.

11.02

43

AJTIOMUHHI U €T0 COCIMHCHUA

17.02

44

XKene3o — nmpencraBuTENb METAIIOB
noOOYHBIX MOATpyMIl. Bakneimue
COCJIMHEHUS JKelle3a

24.02

45

O000menne 3HaHUHA 10 TeMaM 7, 8

25.02

46

[TpakTuueckast pabota Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«Meraabep

02.03

47

KonTponbHast padorta Ne 3

03.03

9. YrieBonopoasl

48

Bo3HukHOBEHME U pa3BUTHE
OpFaHI/I‘IeCKOﬁ XUMHUHU — XUMHUHN
COEJIMHEHUH yriaepoaa

09.03

49

Knaccudukanus 1 HOMEHKIATypa
YIIEBOJIOPOIOB

10.03

50

[IpenenbHBIC YTIIEBOIOPOABI — AJTKAHBI

16.03

51

HenpenenbHbie yrieBoopoasl —
AJIKCHBI

17.03

52

HenpenenbHbie yTriieBoaopoas —
ankuHbl. [IpupoTHbIE ICTOYHUKH
YTJIEBOJIOPOJIOB

23.03

10. Kucsopoacoaep:xaimme
OpraHuYyecKue coenHeHust

53

Kucnopoaconepsxaiiue opraHndeckue
coequHeHusi. CnupTsl

24.03

54

KapOoHOBBIE KHCIIOTHI

30.03

11. Buosiornyecky BasKHbIe
OpraHuveckKue
coeTMHEeHHUs1 ((KHPbI, YIJI€BO/IbI,
0esIKkn)

55

buonornyecku BaxxHbIE COCAUHEHUS —
JKUPBL, YTIEBOBI

31.03

56

benxu

06.04

12. YesioBek B MUpe BellleCTB

57

Beniecta, BpeaHbie 1Jis 300pOBbS
YeJIOBEKa U OKPYKaIOIIEH CpeIbl

13.04




58 (Ilonumepsl 14.04
59 [MuHepaibHble YA00pEHUs Ha BalleM 20.04
y4acTKe
13. IIpou3BOACTBO HEOPTrAHUYECKUX
BellleCTB M MX IPUMeHeHHe
60 |[ToHsiTHE O XUMHUYECKON TEXHOJIOTHH. 21.04
IIpou3BOACTBO HEOPraHUYECKUX
BELIECTB M OKpY’Karolias cpefa
61 |IlonsiTHE O METAJLITYPIUH. 27.04
[Tpou3BOACTBO U MPUMEHEHUE YYTYHA U
CTaJIu.
62 |O060061eHEe 3HaHUI 110 TeMe 13 28.04
63-|Pe3epn 04.05-
68 19.05




