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Tpeb6oBaHusA K YPOBHIO NOATOTOBKHU 00y4al0IIAXCH

[lpy wu3yyeHHMHn XUMHH B CpeAHEW IIKoie oOecreunBaeTcs JOCTHIKEHUE
JIMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3YIbTATOB.

JInyHOCTHBIE:

— B ILICHHOCTHO-OPUEHTAlMOHHOW cdepe — YyBCTBO TOPAOCTH 3a POCCHMCKYIO
XUMHUYECKYI0 HayKy, TYMaHU3M, OTHOLLIEHUEK TPY1y, LIEJICYCTPEMIICHHOCTD;

— (hopMHpOBaHME IIEHHOCTH 3J0POBOr0 M 0€30MacHOro o0pa3a KU3HU; YCBOCHHE
OpaBWJ  HMHAUMBUAYaJIbHOTO  HMKOJUIEKTUBHOTO  O€30MACHOTO  IOBEACHUA B
YpE3BbIYANHBIX CUTYALUsAX, YIPOXKAOIINX )KU3HU U 3J0POBBIO JIFOJIEH;

— B TpyAoBoM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JalibHEHIIEH
00pa30BaTENbHON TPACKTOPHH;
— B TIO3HABATEIbHON (KOTHUTWBHOW, HWHTEIUIEKTyalbHOUW) chepe — yMeHHe

YIPaBIATH CBOEH MO3HABATEIBbHONAECATEIBHOCTBIO.

— (GOpMHpPOBaHHE OCHOB JKOJOTMYECKOM KYJbTYpbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY  YPOBHIO  3KOJIOTMYECKOTOMBIIUICHHS,  Pa3BUTHE  OMNbITA
HKOJIOTUYECKH OPUEHTUPOBAHHOW pPe(PIIEKCUBHO-OLICHOYHOM U MPAaKTHYECKOU
NEATEIIbHOCTUB )KU3HEHHBIX CUTYaLHsIX;

MeTtanpeamerHsbie:

— YMEHHE CaMOCTOATEIbHO ONpEAENATh IIeJId CBOEr0 OOYyYEHHs, CTaBUTh U
dopMynupoBarh ans  ce0s HOBbIE 3a7auyd B yuyébe HMIO3HABATEJIbHOM
NEATEIbHOCTH, pa3BUBaThb MOTHBBI W HHTEPECHl CBOCH  I103HABATEIbHOU
NEATEIIbHOCTH;

— YMEHHE CaAMOCTOSTENIBHO IUIAHUPOBATh IIyTH JOCTHKEHUSA LIEJIEH, B TOM YMCIIE
aIbTEpPHATUBHBIC, OCO3HAaHHO BbIOMpaThHauOOJEe A(P(PEKTUBHBIE CHOCOOBI
pelieHus y4eOHbIX M MO3HABATEIbHBIX 33/1a4;

— YMEHHE COOTHOCUTH CBOM JEUCTBHA C IUIAHUPYEMBIMH PE3YJIbTAaTaMH,
OCYILLECTBJISITh ~ KOHTPOJb CBOEW  JNEATENBHOCTHM  BIOPOLECCE  JOCTHKEHUS
pe3ynbTara, OnpeaensaTh CocoObl IEUCTBUIM B paMKax MPEAJIOKEHHBIX YCIOBUHN U
TpeOOBAHMI,KOPPEKTUPOBATh CBOU JIEUCTBHSI B COOTBETCTBUM C U3MEHSIOLIEHCS
CUTyaluen;

— YMEHHUE OLICHHUBATh MPABUJIBHOCTH BBIIIOJHEHUSI YUEOHON 3ajaun, COOCTBEHHbBIE
BO3MOKHOCTH €€ PEIICHHUS;

— BJAJACHUE OCHOBAMU CAMOKOHTPOJIS, CaMOOLIEHKH, IPHUHATUSA DPEIICHUN W
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4yeOHOW M  IO3HABATEJIbHOM
NEATEIIbHOCTH;

— YMEHHE ONpPENesATh MOHATHUS, CO3AaBaTh 00OOIIEHNs, YyCTAaHABINBATh aHAJIOTUH,
KJIaCCU(PUIIMPOBATh, CAMOCTOSITEILHOBBIOMPATh OCHOBAHUS W KPUTEPUU IS
KJ1accudukanuu, YCTaHaBJIMBATh MIPUYUHHO-CJIEACTBEHHBIE CBSI3U,
CTPOUTBHIOTUYECKOE PACCYKIECHUE, YMO3aKIIOUeHHE (MHIYKTUBHOE, JIEyKTUBHOE
Y TI0 aHAJIOTUHU) U JIeJIaTh BBIBObL;

— YMEHHE CO3/1aBaTh, MPUMEHSTH U MPEe0OPa30BbIBATH 3HAKU U CUMBOJIBI, MOJIEJIH U
CXEMBI ISl pelIeHUs] y4eOHBIX UTTO3HABATENbHBIX 33/1a4;

— yYMEHHE OpraHu30BbIBaTh Y4yeOHOE€ COTPYAHMYECTBO M  COBMECTHYIO
JESITEIbHOCTD C YUUTEJIEM U CBEPCTHUKAMU; paOOTaThbUHANBUIYaIbHO U B TPYIIIIE:



HaXOJUTh OOIee pEelIeHre W pa3pemarsh KOHGIMKTHI Ha OCHOBE COTJIACOBAHUS
NO3ULMKA Wy4€Ta HUHTEPECOB; (HOPMYIUPOBATh, APIYMEHTUPOBATH U OTCTAUBATh
CBOE MHEHUE;
— YMEHHUE OCO3HAHHO HMCMOJIb30BAaTh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3aJadyeil
KOMMYHUKAIIMM JJISI BBIPAKEHUS CBOMXYYBCTB, MBbICIEH U MOTpeOHOCTEH;
IUJAHUPOBAHUS M PETYSILUM CBOEH JEATENIbHOCTH;, BJIAJACHUE YCTHOM U
MACbMEHHONPEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO;
— ¢opMHUpOBaHHWE ¥ Pa3BUTHE KOMIIETCHTHOCTH B OO0JACTH WCIIOJIh30BAHUS
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;
— (opmMupoBaHHEe W pa3BUTHE IKOJOTUYECKOTO MBIIMUICHHS, YMEHUE MPUMEHSATH
€ro B  IIO3HABATEIbHOM, KOMMYHUKAaTUBHOW,COUMAJIBHOW  IIPAKTHKE U
npodeccuoHaNTBEHON OpUEHTAITUH.
IpeamerHsbie:
1. B nosznasamenvuoii cghepe:
— J1aBaTh OIPEICIICHUS U3YYCHHBIX ITOHATUN;
— ONMCHIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSITEJIBHO IPOBEACHHBIE XUMHUYECKUE
DKCIIEPUMEHTHI;
— ONKUCBHIBATH U PA3JINYaTh U3YUYEHHBIC KIIACCHI OPTaHUYECKUX U HEOPTaHUYECKUX
COCAMHEHUMN, XUMUYECKUE PEAKLIUN;
— KJIacCU(UIIMPOBATH U3YUCHHBIE OOBEKTHI U SBJICHUS,
— JienaTh BBIBOJBI M YMO3AKJIIOUCHUSI W3 HAOJIOJACHUN, N3YUYEHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEW, MPOTHO3UPOBATH CBOMCTBA HEU3YYCHHBIX BEIIECTB IO
AHAJIOTHH CO CBOMCTBAMH M3Y4YECHHBIX;
— CTPYKTYpUpPOBaTh U3YUYEHHBIA MaTepual U XUMHUYECKYIO HH(POpMAIHIO,
MOJYYEHHYIO U3 IPYTUX UCTOYHHUKOB;
—  MOJAENUPOBATH CTPOCHHE  MOJIEKYJ TMPEICIbHBIX M  HENPEAETbHBIX
YIJIEBOJIOPOJIOB;
— MPOTHO3UPOBATH PE3YJbTAThl BO3JACUCTBUS PA3IMUHBIX ()aKTOPOB HA U3MEHEHUE
CKOPOCTH XMMHUYECKOMN PEAKIINY;
— COCTaBJISITh XUMUUYECKUE YPABHEHMUS, XapPAKTEPUIYIOIINE CBOMCTBA U MOJIYUYCHUE
OpPraHUYECKUX U HEOPraHUYECKUX BELIECTB;
— IPOTHO3MPOBATh XMMHUYECKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa W
CTPOEHHUS;
— MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISATh KUCIOTHBIE WJIM OCHOBHBIC
CBOICTBA C YYETOM T'PYIII ATOMOB, BXOJIAIINX B €r0 COCTAB;
— BBISIBIIAThH CYIIECTBOBAHUE FEHETUUYECKOM B3aUMOCBS3U MEXKIY BEIIECTBAMM;
— OpPraHU30BbIBATh, TPOBOJANUTH YYEHUUECKHUE MPOEKTHI IO UCCIIECIOBAHUIO CBOMCTB
BEIIECTB, UMEIOIIMX BAXKHOE MPAKTUUECKOE 3HAUCHHUE.
2. B yennocmno — opuenmayuonnoi cgepe:
- aHAJTM3UPOBATH M OIEHUBATH MOCIEICTBHS ISl OKPYKAIOMIEH Cpe/ibl OBITOBOM U
MIPOU3BOICTBEHHOM JIEATETLHOCTUYEIIOBEKA, CBSI3aHHOM C MepepabOoTKOM BEIIECTB;
3. B mpyooeoii cgepe:
- IPOBOAUTH XUMUYECKUN IKCIIEPUMEHT;
4. B cgpepe bezonacnocmu dHcu3He0essimenibHOCmU:



- OKa3bIBaTh IICPBYIO IIOMOIIObL IIPHU OTPABJIICHUAX, OXKOIdaX WM APYIUX TpaBMaX,
CBsA3aHHBIX C BCIICCTBAMU U Ha60paTOpHBIM O60py,Z[0BaHI/I€M.

Conepsxkanue yueOHOro Kypca
11 knace

Paznea 1. Ctpoenue BemecTna ( 8 yacon)

B nmannoO# TEME Kypca 3aIUIaHUPOBAHO U3YYEHUE ITOHATUM O CTPOCHUN aTOMA.
Anpo: npoToHBI K HEUTPOHBI. M30TONBI. DeKTpOHHAS 000JI0UKA.
OuHepreTudeckuii ypoBeHb. OCOOEHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0UEK
aTOMOB JIEMEHTOB 4-T0 U 5-T0 EpUOA0B nepuoandeckoit cucrtemsl . 1.
MemnpeneeBa (mepexoiHbIX 31eMeHTOB). [ToHsTHE 006 OpOUTaNSAX. S- U p-OpOUTAIH.
DneKkTpoHHbIE KOHPUTYpAIIH ATOMOB XUMHUYECKUX DJIEMEHTOB.

DnexTpoHHO — rpaduyeckre GopMyIibl aTOMOB JIEMEHTOB, JIEKTPOHHAS
kiaccudukanus sneMeHToB. OU3NUECKU CMBICI TOPSJIKOBOTO HOMEpA 3JIEMEHTA,
IIPUYHHBI U3MEHECHUS METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB DJIEMEHTOB,
3HAYEHHE 3aKOHA [l pa3BUTUS HAyKU. IOHHAsA CBA3b U MOHHBIE KPUCTAJUINYECKUE
PELIETKH, SJIEKTPOOTPUIIATEIIBHOCTh, KATUOHBI, aHUOHBI. KOBaJICHTHas CBSI3b U €€
Pa3HOBUHOCTH U MEXaHU3MBbI 00pa3oBaHus. MeTamudyeckas CBA3b U
METAJUIMYECKUE KPUCTAIUIMYECKHUE PEIIETKH. BonopoaHas cBs3b U €€
pasHoBUAHOCTH. [Ipupoaa xum. CBA3EH.

Pa3znen 2. Arperatnubie coctosiHus Beuiecrsa ( 10 yacos)

B nanHOM TeMe Kypca 3ariaHupOBaHO U3YUYECHUE MMOHITUI: TIOJIMMEPHI,
CTPYKTYpPHOE 3BEHO, CTENEHb nosnMepu3anui. CrocoObl NOIyYeHHs OJIUMEPOB,
CTpoeHue noJmMepoB. ['a3000pa3Hbie BemecTBa. Bo3myx v mpupoiHbIil ras.
Kucnopon, 030H, aMMHak, YriaeKuCbIi ra3, 3TiwiieH. CBONCTBA ra3oB.
[TapaukoBbIit 2 dexT. 3akoH ABaraapo. Mosipasiil 00beM razos. Kpyrosopor
BOJIbI B IIpUpoJie. BpeMeHHas 1 OCTOsSHHAS )KECTKOCTh BOABI. Kucible comnu.
Munepanbhbie Bobl. XKuakue kpuctamisl. Kpucramiueckue u aMopHbIe
BelecTra. JlucnepcHble CUCTEMBI, TUCIIEPCUOHHAS Cpelia U AucnepcHas (asa,
THUIIBI JUCIIEPCHBIX CUCTEM U UX 3HAYEHUE B IPUPOJIE, 30JI1, TENIH, KOJUTOUIBI.
Huddysus, cnocodsl BeipakeHHsl. 3aKOH OCTOSIHCTBA COCTaBa BEILIECTBA,
MaccoBasi J0Ji1 KOMIIOHEHTa B CMECH, MAacCOBas J0JI1 pACTBOPEHHOI'O BEUIECTBA,
MaccoBas J0Ji IPUMECEN, MacCOBast 10JIs MMPOAYKTa pEaKLMH, MOJIIPHAS
KOHILICHTpALHSI.

IIpakTnueckas padora Nel

JlaGopaTopnasi padora Ne 1 u 2



Paznen 3. Xumnueckne peakunu ( 8 yacoB)

B nanHOI TemMe Kypca 3aiuIaHUpPOBAHO U3YUEHUE MTOHATHI: XUMUYECKUE PEAKIIAH.
AmnorponHbsle Moaudukauu cepsl, pocdopa, yriepona, onosa. Mzomepusi.
N3omepsl. Peakiinu coenMHeHMs, pa3ioKeHus, 3aMelieHus, oOMeHa. Peakiuu
9K30- 1 3Ha0TepMuueckue. [IpaBuiio beprose. TemnoBoit agdekT peakium.
Tepmoxumuyeckue ypapHeHUA. CKOPOCTh XUMUYECKHUX PEAKIUI, SHEPTHS,
XUMHYECKast KUHeTHKa. OOpaTUMOCTh XUM. peakinuii, CKOPOCTb PEAKIHH.
KoHncranTel paBHOBecus, npuHuuil Jlelllarense. D1eKTPOIUTHI, HEIJIEKTPOJIUTHI,
JIVCCOLMANNS, aCCOLMALINS, TUAPATUPOBAHHBIEC HOHBI, KATHOHBI, aHUOHBI, CTETIEHb
AIEKTPOJIMTUIECKON JUCCOLUALIAH.

['maponus, ruapoans3 no KaTHOHY, AHUOHY, MOJIEKYJIIPHBIN M1 HOHHBIM BUL
ypaBHEHUS, peakuus cpeabl. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIb, AEKTPOHHBIN OajaHC

AJroput™M, cXeMa 3JIEKTPOHHOTO OajlaHca, POLECChl OKUCIEHHUS,
BOCCTAHOBJICHUSI, OKMCIIUTEIb, BOCCTAHOBUTEIb. DJIEKTPOJIH3.

IIpakTnueckas padora Ne 2
Pa3nen 4. BemecTBa u ux cBoiicTBa ( 8 yacoB)

B maHHO# Teme Kypca 3aluTaHupOBAHO U3YICHHE MIOHATHNA: METAJUTHIHOCTb,
AJIEKTPOHHOE CEMEHCTBO, MAaKPO- U MUKPOAJIEMEHT, METAJITMYECKas CBS3b,
MeTayuThIecKas KpUCTALTHIECKasl PEIIeTKa, TapaMarHuTHAS U JUaMarHUTHAS
CIIOCOOHOCTH

Xumudeckass Kopposusi, dJICKTPOXUMHUYECKAst KOPPO3HsI, TPOIIECCH OKUCIICHHS,
BOCCTAHOBJICHUS, ITIPOTEKTOP, MACCUBAIIMS, HHTHONTOp. HemeTabl, 21eKTpoHHOE
CTPOCHHE, CBOMCTBA, XUMHYECKHE MPEBPAILICHHS, IPUMEHCHHE

OcCHOBHOM XapakTep, KUCIOTHBIM XapaKTep, OKUCIUTENb, BOCCTAHOBUTEIIb,
KOBaJICHTHAs TMOJIsipHAast cBs3b. buHapHbie coequnenus. Oxcubl. KuciotHeie u
OCHOBHBIE OKCHJIBL.

Kucnotsl, Texauka 6€30macHOCTH IPH pab0Te ¢ HUMH, KUCIIOTHBIN OCTAaTOK,
OCCKHCIIOPOIHBIC U KUCIOPOA0COIepKalue KUCIoThl. OCHOBaHMS,
THAPOKCUIIbHAS TpyTTa, 1mesoun. Cou, KUCIOTHBIN OCTaTOK, HOMEHKIIaTypa
coen

TemaTnyeckoe niianupoBanue no xumum B 11 Kkiacce

Ne i/ Tema ypoka KouauvectBo
4acoB
1 Paznen 1. «CTpoeHue BenecTtBay. 8
2 OcHoBHBIE CBeIcHHS 0 cTpoeHnu atoma. T/b Ha ypokax 1
XUMUU
3 OnextpoHHast 000049ka. OCOOEHHOCTH CTPOEHUS 1
AJIIEKTPOHHBIX 000JIOUEK TEPEXOTHBIX DJIEMEHTOB




4 [lepunoanueckuii 3aK0H U iepuoandeckas cucrema /l. 1
H. Menneneena

5 HNonnas xumMuyeckas CBs3b 1

6 KoBasieHTHas XxumMuyeckas CBs3b 1

7 Mertannnyeckas CBsI3b 1

8 Bonoponnas xumudeckas cBa3b. Equnas npupona 1
XUMHYECKUX CBA3CH

9 «Ctpoenue aromMa. Busipl cBs3M» 1

10 Pa3zjnen 2. «ArperatHbie COCTOSIHUSI BEIIECTBY. 10

11 ITomumepsl OpraHMYECKUE U HEOPraHUUECKHUE 2

12 ["a3000pa3HbIe BemecTBa 1

13 [Ipaktruueckas padota Ne 1 «Ilonyuenwue, 1
pacro3HaBaHle U COOUPAHUE Ta30BY

14 Kunkue BemecTBa 1

15 TBepbIe BelEeCTBA 1

16 JlucriepcHbIE CUCTEMBI U PaCTBOPHI 1

17 Cocras BemectBa. CMecH 1

18 [Ipaktuueckas padota No2 «Pemienue 1
AKCIIEPUMEHTAJIbHBIX 3a]1a4 M0 ONPEICICHUI0
MJIACTMACC ¥ BOJIOKOHY

19 JI/p Nel «ArperatHbie COCTOSIHUS BEIIECTBY 1

20 Paznen 3. «XXumMu4ecKue peaxkmumn». 8

21 [TonsTre 0 xumMudeckou peakuu. Peakiuu naymue 1
0e3 N3MEHEHHs COCTaBa BEIIECTBA

22 Knaccudukanus XuMu4ecKux peaxiui, MpoTEeKAOIINX 1
C U3BMEHEHUEM COCTaBa BEIIECTBA

23 CKOpOCTh XUMUYECKON PEAKITNHT 1

24 OO0paTUMOCTh XUMUYECKUX peaKuil. XUMUYECKOE 1
PaBHOBECHE U CIIOCOOBI €70 CMEIIECHUS

25 Posib BOABI B XuMHUECKUX peakuusax. Teopus 1
AIEKTPOITUTUYECKON TUCCOUHUAIINU

26 I'moponns 1

27 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM. 1
DJIEKTPOIU3

28 Jlaboparopnas pabota No2 « XUMHUECKHE PEAKITUN) 1

29 Pa3znen 3. «BemecTBa u MX CBOMCTBA). 8

30 Meraibl 2

31 Hewmertaiunt 2

32 Kucnorsl. OcHOBaHUs 2

33 Coun. 1

34 I'eneTnyeckas cBsA3b MEXKAY KIacCaMU HEOPraHUYECKUX 1
U OPraHUYeCKUX BEIIECTB
Hroro 34
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