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[losicHuTenpHas 3anucka
Heo6xonumMocTs pa3paboTKH 31eKTUBHOrO Kypca ans ywammxcs 10-x m 11-x kiaccoB
«Xumus B 3a7adyax M YHOPaKHEHUSX» OOYCIOBJIEHa TE€M, YTO B COOTBETCTBUU C Oa3UCHBIM
y4eOHBIM TUIAHOM CpenHero (IMOJTHOTr0) o0Imero o0pa3oBaHHUS XMMHH 32 2 TOJa BBIICISICTCS
Bcero70 yacoB. B comepxanun kypca xumun B 10-11-x kiaccax mpencTaBi€Hbl TOJBKO
OCHOBOITOJIATAIONINE XMMUYECKHE TEOPETUYECKHE 3HAHMs, BKJIIOYAIOUIME Ccamble oOmIue
ceefeHus. [loBepxHOCTHOE H3yueHHE XUMHUHM He o0Jerdaer, a 3aTpyJHSeT €€ YCBOCHHE.
Oco0OeHHOCTBIO JAaHHOTO Kypca SIBISETCS TO, YTO 3aHATUS HAYT NapajUIeIbHO C M3yYE€HUEM
Kypca opranudeckoil xumuu B 10-oM Kiiacce, U ¢ M3y4YeHHEM Kypca oOmmier xumuu B 11-om
KJjacce. OT0 AaéT BO3MOXKHOCTD IMOCTOSIHHO M TIOCJIEI0BATEIBHO YBS3bIBATh YUEOHBIH MaTepual
Kypca C OCHOBHBIM KYpCOM, a y4Yal[UMCS MOJy4yaTh OoJjiee MPOYHbIC 3HAHUS IO MPEIMETY.
[IporpaMMa Kypca IMOCIYXKUT IJIsi CYIIECTBEHHOTO YIJyOJEeHHS W paclIMpeHHs] 3HAHWHA IO
XUMHUH, HEOOXOIUMBIX HJIsi KOHKPETHU3allMM OCHOBHBIX BOIPOCOB OpraHWYecKou, oOuiell u
HEOPraHMYECKOW XHWMUH U JJIS OOILET0 pa3BUTHS YICHUKOB.
Ienb Kypca:

e pacuMpeHue 3HaHUU, (JOPMUPOBAHNE YMEHHMM U HABBIKOB Y  YYalllUXCS MO PELICHUIO
pacueTHBIX 3a/lay U YOPKHEHUH M0 XMUMHH, Pa3BUTHE MO3HABATEIbHON aKTUBHOCTH U
CaMOCTOSITENIbHOCTH.

3amauu Kypca:

e yriyOJieHHE U paclIMpEeHUe 3HaHUH 110 XUMUHU

® 3aKpeNuTh YMEHHUS U HAaBBIKM KOMILUIEKCHOTO OCMBICICHHS 3HAHUN M UX MPUMEHEHUIO
IIPH PEIICHUH 337249 U YIIPaXKHCHU;

® HCCIIENOBATh M AaHATM3UPOBATH AITOPUTMBI PEIICHHS TUTIOBBIX 3aJ1a4, HAXOAUTH CIIOCOOBI
pelieHns KOMOMHUPOBAHHBIX 3a/1a4;

e (dopMUPOBATh 1EIOCTHOE MPEACTABICHUE O MPUMEHEHWHM MATeMAaTHYECKOTo ammapara
MIPH PEIICHUN XUMHUYECKUX 3a/1a4;

® pPa3BUBATH y yYalIUXCS YMCHHSI CPAaBHUBATh, AHAJIM3UPOBATH U JCJIATh BHIBO/IBI;

e crocobcTBOBaTh (OPMUPOBAHUIO HABBIKOB COTPYIHHUYECTBA B IPOLIECCE COBMECTHOM
paboThI;

® DPa3BUTh UHTEPECHI YUAIINXCS, YBICKAIOIINXCS XUMUEH.

Kypc 6a3upyercss Ha 3HAHUAX, TMOTYYAEMBIX YUYalIUMHCS TPU H3yUYEHUU XHUMHH B OCHOBHOM
HIKOJIe, U HE TpeOyeT 3HaHUS TEOPETUYECKUX BOIPOCOB, BBIXOIALIMX 3a PAaMKH ILIKOJIBHON
nporpaMMbel. B TOo ke Bpems AN YCHEIIHOM peaju3aliyd 3TOr0 JJIEKTHUBHOTO Kypca
HEOoOXO MO, 4YTOOBI pedsTa BIANEIM BAKHEHIIMMH  BBIYUCIUTEIHHBIMA  HAaBBIKAMH,
ANITOPUTMAMU PEIICHUs THUIMOBBIX XMMHMUYECKUX 3a]la4, YMETH MPUMEHSITh MPH PElIeHUU 3a/1a4y
BaXHEHIINE QU3HUIECKUE M XUMUICCKUE 3aKOHBI.

B kauecTBe OCHOBHOW (OpMBI OpraHM3alMM Y4YeOHBIX 3aHATHH Mpeularaercst MpoBeACHUE
CEMHMHApOB, Ha KOTOPBIX JAaeTCA KpaTKoe OOBSICHEHHWE TEOPETHYECKOro MaTepuaya, a Tak Ke
pelIeHue 3a1a4 U yIPaKHEHUH 110 JaHHOM TeMe.

Jns noBBIIEHWS UWHTEpeca K TEOPETHYECKMM BOIPOCAM M 3aKPEIUICHHS H3Yy4YEHHOTO
Marepuana, IPEeayCMOTPEHBl YPOKHU-IIPAKTUKYMBI II0 COCTaBICHUIO CXEM IIPEBPALLECHUN,
OTPAXKAKIIUX TEHETHYECKYI0 CBS3b MEXKJy KJIaCCAMH HEOPraHMYECKUX M OPraHWYECKHX
BEIIIECTB M COCTABJICHUIO PACUETHBIX 3a/1a4, C YKa3aHUEM CIIOCOOOB MX PEIICHUS.

[Tpu pa3paboTke MporpaMMbl AIEKTUBHOTO IPEeAMETa aKLEHT JIeNalicsl Ha T€ BOIPOCHI, KOTOPbIE
B 0a30BOM Kypce XMMHM OCHOBHOH M CpeAHEH IIKOJIBI PacCMaTPUBAIOTCS HEJIOCTaTOYHO MOJIHO
WJIM HE PACCMaTPUBAKOTCS COBCEM, HO BXOJAT B IIPOrpaMMbl BCTYIIUTEIbHBIX 3K3aMEHOB B BY3bI.
3a1auu U ynpakHEeHUs! 0JJOOpaHbl, TaK YTO 3aHATHUS MO UX PELICHUIO MPOXOIAT MapauleIbHO C
M3y4aeMbIM MaTEPHUAIOM Ha yYpOKax. boJBIIMHCTBO 3a1a4d U ynpaxHeHud B3sATo n3 KMMos no
EI'D npeaplaynux €T, 4To NO3BOJISAET MOATOTOBUTH ydanuxcs K caade EI'O.



DJIEKTUBHBIN Kypc «XUMHA B 3aJa4aXx U YHNPAKHEHUSAX» COBMECTHUM C IPOTrpaMMOi
H.H.TIapel. (IIporpamma xypca xumum Jisg 10-11kmaccoB) M y4eOHO-METOAMYECKHM
komiuiekToM [.E Pyn3utuca u @.I'. denbamana.

DneKTUBHBIN Kypc «XHUMUS B 3a/1a4ax U YIIPaKHEHUAX» MIpeHa3HaueH A yyamuxcs 10-11-s1x
KJIACCOB W paccunTaH Ha 354acoB B 10kmacce u 34 yaca B 11 kiacce
(1 gac B Hepenmo B 10 u 11 kiaccax).

TpeOGoBaHwMs K YPOBHIO TIOJTOTOBKH BBITYCKHUKOB

B pe3ynbTare uzydyeHus 3J€KTUBHOTO MPEIMETa YUSHHUK JTOJHKEH

3HAThH/IOHUMATh

Baxwueiime XuMUYeCKUE MOHITHS: BEIIECTBO, XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, Macca

aTOMOB H MOJICKYJl, MOIIb, MOJIIpHAs Macca, MOJSIPHBIA O00BEM, JJIEKTPOIUTHYCCKAS

JTUCCOIMAITUS, THAPOJM3, DJICKTPOJIN3, TEIUIOBOW A()QPEKT peakmuu, SHTAIBINSA, TEII0Ta

0o0pa3oBaHMsl, XUMHUYECKOE paBHOBECHE, KOHCTAHTA PABHOBECHUsS, YIJIEPOJHBIA CKEJET,

(GyHKIMOHAIbHAS TPYIINA, TOMOJIOTHS, CTPYKTYPHAsl U TPOCTPAHCTBEHHAS N30MEPHST;

OcCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHHUs MacChl BEIIECTB, MEPUOAUUYECCKUN 3aKOH, 3aKOH

MIOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo, 3aKoH ['ecca, 3aKOH JAEHCTBYIOLIMX MACC B KHHETUKE U

tepMonuHamuke; Kiaccudukanwio ¥ HOMEHKIATYpy: HEOPTaHWYECKHX W OPTaHWYSCKUX

COCJIMHECHM;

YMeTh

Ha3biBaTh: N3y4eHHBIE BEILIECTBA 10 «TPUBHAIBHOW» U MEXIYHAPOIHON HOMEHKJIATYpPE;
Ornpenenarb: BaAJICHTHOCTh U CTETICHb OKUCJICHHUS] XUMHUYECKUX 3JIEMEHTOB, XapaKTep Cpeibl B

BOJIHBIX PacTBOpax, OKUCIUTEIb U BOCCTAaHOBUTEJb, HAIIPABIICHUE CMEIICHUS PaBHOBECHS MOJ

BIUSHUEM pA3JIMYHBIX (AKTOPOB, HW30MEPHl W TOMOJIOTH, MPUHAIICIKHOCTh BEIIECTB K

Pa3JIMYHBIM KJIaCCaM OPraHUYECKUX COCIMHEHUI;

[TpoBOAMTH pacdeTsl MO XUMUICCKUM (OpMyJiaM M YPABHCHHSIM PEaKIINii;

OcCyIIecTBISATh CaMOCTOSITENIbHBIN TMOMCK XHUMHYECKONM HWH(OpPMAlUA C MCHOJIb30BAHUEM

pa3IUYHBIX WCTOYHHMKOB  (CIIPABOYHBIX, HAYYHBIX M HAYYHO-TIONMYJISIPHBIX  H3JaHUMH,

KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa)

Jlureparypa:

1. Xumus: npakTukyM 1o oprannyeckoit xumuu. 10-11knacesl/ coct. H.U. Tynun. - Bonrorpan:
VYuurens, 2006

2. Xumwust: mpakTtukyMm 1o ob6meid xumuu. 10-11kmacesl/ coct. H.M. Tymun. - Bonrorpan:
VYuurens, 2006

3. 3agauyHuK ¢ «noMomHUKOoM». 10-11kmaccel: mocobue ans yyammxcs o0eo0pa3oBaTeIbHbIX
yupexaenuit / H.-H.I'apa, H.W. ['aGpyceBa. —M. : IIpocBemenue, 2009

4. YunMcs pemath 3aaauu o xumuu. 8-11 kmaccsl/aBT.-cocT. P.A. bouapnukosa. —131.2-¢. -
Bonarorpan: Yuurens, 2016

5. lisetkoB JI.A. Opranudeckas xumus: Yue6. s 10-11km. obmeodpazoBat.yued. 3aBeIeHHI. -
M.: I'ymanur. U3a. Lentp BJIAJIOC

6. Kypcsol o BeiOopy: BeiOOp 3a Bamu / Pex.-coct. JL.I'.IIpoitueBa.-M.: Lentpxummpecc, 2007.

7. HUW. Tynuna. Yriy0OneHHOe M3y4deHUE OTAEIBHBIX TEM OOILIeH XUMHM»; OIMyOIHMKOBaHa:
Xumus. 10-11 xmaccbl: cOOpHUK 3IEKTUBHBIX KypcoB/aBT.-cocT. B.E. Mopo3oB. — Bonrorpan:
Yuurens, 2007.

8. Xumus mna rymanutapueB. 10,11 kmaccer: smektuBHBIN Kype / coct. H.B. Illupmwmna. —
Bonrorpan: VYuurens, 2007



Kanennapao-remarnueckoe rmanupoanue 10kimacce 35 gacoB (1 gac B HeAeIN0)

Ne | HaumeHOBaHME TEMBI DneMEeHT coep KaHus

n/n

1 Beenenue. Posb 1 MecTO pacyeTHBIX 3a/1a4 B CUCTEME VYcnoBHBIE 0003HAYCHUS, HA3BAHUS M IMHUIIBI M3MEPECHUS (PU3HUSCKHUX
00y4YeHUsT XUMHH U TPAKTHYECKOH KU3HH. THIIBI 3a/1a4. BEJIMYHH, UX B3aUMOCBSI3b. [[puOIMKEHHBIC BEIYMCIICHHUS, TIPABHIIA

OKPYTJICHUS.

2 BrruncieHus ¢ UCIOJIb30BaAHUEM ITOHIATHH «KOJIUYECTBO OO61mmue peKOMEHIalMK K PEIISHUI0 1 0(DOPMIICHHIO PaCUETHBIX 3a/1a4.
BEIIIECTBAY», YUCIIO ABOTaAPOY», MOJISIPHAS Macca, AHanu3 XUMHYECKOH 3a1auH.

MOJISIPHBIH 00BEM.

3 YcTraHoBneHue npocreiiiieit Gopmysibl BeniecTna 1mno Xumudeckue GopMyJIIbl: MpocTeinas (AMOIUPUUYECKAs), MOJIEKYJIIIpHAsT
MAaCCOBBIM JIOJISIM 3JIEMEHTOB C MCIIOJIb30BAHUEM (uctuHHAsA, OpyTTO-PopMyna),rpaduueckas, CTpyKTypHAs, JJICKTPOHHAS.
a0COJIFOTHOI YU OTHOCUTEIHLHON INIOTHOCTH BELIECTBA. (D#2,Dsosn.,D02,D N2 1 11p.) BeiBoa hopmyiibl BeliecTBa Ha OCHOBE

MacCOBOU JOJTM 3JIEMEHTA, OTHOCHTEIHLHOU IJIOTHOCTH IO IPYTOMY Ta3y,
Macce, 00beMy o01el (hopmysie FOMOJIOTHYECKOT0 Psiia OpraHUYECKUX
COCIUHCHU.

4 BriBoa popmysibl BemiecTBa o OTHOCUTENBHOM TUIOTHOCTU | BbIBOXI (hopMyIibI BeliecTBa Mo KOJUYECTBY BEIIECTBA POAYKTOB

1 Macce (00BeMyY MITH KOJTUMYECTBY) MPOTYKTOB CTOPAHUSI. cropanus, o0meit popmysie TOMOJIOTHIECKOTO Psijia OPraHUIeCKHX
COE€IUHEHMH.

H3omepust 1 HOMEHKIIaTypa OPraHMYECKUX COSAMHEHUN Bunbl n3omepun: mpoctpaHcTBeHHas U CTpyKTypHas. [IpocTpancTBenHas

V POK-yIIpaXHEHHE 110 OTPAGOTKE HABHIKOB COCTABIICHHA 30MepHst U e€ BUJIBI. HOME:HKJ'IaTypaZ TpPUBHUAIbHAS, COBpEMEHHAS.

H30MEPOB U HX HA3BAHHIA [IpaBuna cuctemarnueckoil HOMEHKIATyphl. Hammcanue CTpyKTypHBIX
dhopmys u30MepoB

7 PacuyeTr 00beMHBIX OTHOIIEHHI Ta30B MPU XUMUYECKUX Pemienne 3agau
pEaKIUIX

8 Brraucnenus Macchl (KoJm4ecTBa, 00beMa) BEemecTBa 1Mo PacyeTsl Mo XUMHYECKUM yPaBHEHUSM C HCIIOIH30BAaHUEM Pa3TMIHBIX
U3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OJHOTO U3 BenMYMH. (3a/7a4¥ C UCIIOJIb30BAHUEM MaTepuasa 1Mo OpraHuYecKou
BCTYNHBIIAX B PEAKIIHIO WJIH ITOJTYIHBIIHXCS BEIICCTB. XHMHH)

9 Brruncnenue Macchbl, KOJTUYeCTBa WM 00beMa POAYyKTa CremneHb YMCTOTHl OCHOBHOTO BEIIECTBA(BEIIECTBA, BCTYIMAIOIIETO B
peakIuy 1o U3BECTHON Macce, KOJIMYECTBY MU 00beMy PEaKINI0), COACPIKAIIETO MPUMECH, OTIPEICIIICTCS MAaCCOBOM JIOJICH
MCXOJHOTO BEIIECTBA, COJICPIKAIIETO MPUMECH. JTAHHOT'O BEIIECTBa B HaBECKE cMecH. Perienue 3agau

10 | Beruucienre MaccoBOM MM OOBEMHOM JIOIH BBIXO1a MaccoBast 10JIsT TPaKTHIeCKOT0 Bbixoaa. OObeMHas 0715 TIPaKTHIECKOTO
MPOJYKTA PEAKIIUU OT TEOPETHUECKH BO3ZMOKHOTO. BBIXOZA. Pemenue 3aqau

11 | Pacuersl Mo XUMHUYECKUM YPaBHEHHUSIM, CBSI3aHHBIC C MaccoBas 107151 paCTBOPEHHOI0 BenlecTBa. Pemenne 3amaqy




MAacCOBOM J10JIel pAaCTBOPEHHOTO BEIIIECTBA

12 | Beruucienue Maccol (0ObeMa UM KOJIMYECTBA) MpoaykTa | Eciaum ogHO U3 pearupyromux BeIeCcTB B3ATO B U30BITKE, TO pacyeT MacChl
peakuuu, €Ciii OJTHO U3 pearupyrollyx BEIIECTB JaHO B (oObema, KonuyecTBa BEIIECTBA) MPOIYKTa PEAKIIMH OCYIIECTBIISIOT IO
U30BITKE. Macce (00beMy, KOJIMYECTBY BEIIECTBA) TOIO peareHTa, KOTOPbIil BCTYIHII

B PEAKLUIO OJHOCTHIO. Pemenue 3a1ay

13 | PacueTsl 10 TEpPMOXUMHUYECKUM YPaBHEHUSIM TepMmoxumMuyeckoe ypaBHeHHE, TEIIOBOHN (D (HEKT XUMUUECKON PEeaKITHH.

14 | Xummnueckue peakiuy B OpraHu4ecKoi XUMHUH [TonsaTne o peakuusax coenuHenus. [IoHATHE O peaKIUAX OTILEIICHUS.
Peakuuu nzomepuszanuu. [IpaBuno MapkoBHukoBa. Peakunu
apoMaTHYECKON CUCTEMBI U YIJIEBOAOPOJHOTO paJHKaa.
OpueHTupyrollee 1elCTBUE 3aMECTUTENICH B OCH30IbHOM KOJIBIIE
(opuentanTsl | u |l pona). Bemmonnenue ynpaxxHeHHI

15 | IloHATue o LMKIIOATKAHAX [uknoankansl. CTpoeHue, U30MEPHU,
HOMEHKJIaTypa U CBOWCTBA. BhInoHeHUe 3a1aHuii

16 | AnkaaueHsl Ankanuensl. CTpoeHue MoJekyi. FM3omepus 1 HOMEHKIATypa.
XHUMHYECKHE CBOMCTBA aJIKaANCHOB. BrinonHenue 3ananuii

17 | Kayuyx Kayuyk B npupoze. CBolictBa kayuyka. CoCTaB U CTpOEHUE
HaTypaJIbHOTO KayuyKa.

18 | benzon u ero romosoru DJEKTpOHHOE CTpOoeHue OeH30a U €ro TOMOJIOTOB. XUMHUYECKHE
CBOMCTBA rOMOJIOrOB O€H30J1a BhinonHeHue 3a/1aHuil

19 | Xumudeckue cBOMCTBA yTIEBOAOPOAOB U CITIOCOOBI HX XapakTepHble XUMHUYECKHE CBONCTBA YIJIEBOJOPO/IOB: AJIKAHOB,
MOJIy4EHUS. LUKJIOAJIKAHOB, AJIKCHOB, IMEHOB, AJIKNHOB, apOMaTHYECKNUX

YTJIEBOJIOPOJIOB (O€H30J1a U TOJTyoJia). BhimosiHeHHe 3a1aHui

20 | CxeMbl npeBpallleHUH OTPaKAIOIIUX T'€HETUYECKYIO CBSI3b | XMMHUECKHE CBOICTBA YTIIIEBOAOPOI0OB M CIOCOOBI UX MOTYyUSHHMS.
MEX]ly YIJIEBOJAOPOJAaMU: OTKPBITHIE, 3aKPbITHIE, Cxembl peBpalleHNii, 0TpaXkarollle TeHETUYECKYIO CBSI3b MEXY
CMEILIAHHBIE. YTIEBOJIOPOAAMHU: OTKPBITHIE, 3aKPBITHIE CMEIIAHHBIE

21 | YpOK-TIpaKTUKYM II0 COCTAaBIICHHIO CXEM MPEBPAIICHHH, Beimnonxenue 3aganuit
OTpaXKaroIUX NEHETHYECKYIO CBA3b MEKIY (Pabota B rpymax u napax)

YTJIIEBOJIOPOAAMHU
22 | IlepepaboTka yriaeBOJOPOJHOTO ChIPbS Ileperonka Hedru. Kpekunr neprenpoaykron. Kokcoxumuueckoe
IIPOU3BOJICTBO.

23 | XapakTepHble XMMHYECKHE CBOWCTBA MPEICNIBHBIX OJHO- | XUMHUECKHE  CBOICTBA  KHCIOPOAOCOACPXKALIMX  OpPraHHMYECKUX
ATOMHBIX ¥ MHOTOAQTOMHBIX CHHUPTOB; ()eHONAa U CIOCOOBI | COEAMHEHHUH U CIIOCOOBI MX MOTyUEHUSI.

HX MOJIYYEHHS Brinonnenve 3anaHuii

24 | XapakTepHble XWMHWYECKHE CBOWCTBA aJbJCTHIOB, IIpe-

JACIBHBIX Kap60HOBBIX KHCJIOT, CJIOXHBIX 3(1)I/Ip0B )4




CIOCOOBI MX TTOJTYUYEHUSI.

25 | CxeMmbl IpeBpalICHUH OTpaXKalOUINX FeHETUYECKYIO CBSI3b
MEXY YIJIEBOAOPOAAMU U KHCIOPOACOAEPKAILIMMU CxeMbl IpeBpaLLEeHU N, OTPAKAIOIINE TEHETUYECKYIO CBSI3b MEKY
OpPraHWYECKUMH COECUHEHUSMU: OTKPBITHIE, 3aKPBITHIE, BEIIECTBAMM: OTKPBITHIE, 3aKPBITHIC CMEIIAHHBIE.

CMEILIAHHBIE.
26 | Ypok-nipakTuKyM (DKCIIEPUMEHT) Brimonenue sananni
27 | Cnoxubie 3¢upsl. XKupsl. YTieBoabl. JKupsel kak nurarenbHbIE BelleCcTBa. | MAPOIN3 U TUAPUPOBAHUE KUPOB.
Morome cpeactBa. OxpaHa okpyxkaromer cpenbl. Kpaxmanm — kak
nurarenbHoe BemiecTBO. CtpoeHue yriaeBoaoB. [IpumeHeHue yrieBoaoB.
AneTaTHOE BOJIOKHO. BrInmonHenue 3agaauit

28 | X¥MHYeCKHe CBOMCTBA a30TCOACPIKALINX COCAMHEHUS W | XMMHUECKHE CBOMCTBA Aa30TCOJCPIKALINX COCIUHEHHS M CIOCOOBI MX

CIOCOOBI X MOJIYYEHHUS. MOy YEHUSI.
Brinonnenue 3amanuii

29 | 'eneTnyeckas CBSI3b aMUHOB C JPYTHMMH KJIacCaMu
OPraHUYEeCKHX COCTMHEHUHN

30 | 'eneruueckas CBA3b AMUHOKHUCIIOT C IPYTUMH KJIacCaMu CxeMbl IpeBpalLEHHH, OTPAKAFOIIUE TEHETUYECKYIO CBA3b MEXKILY
OpPraHUYECKHX COSTUHEHUH BEIIECTBAMM: OTKPBITBIE, 3aKPBIThIE CMEIIAHHBIE

31 | A3oTconepikalie reTepouKINYecKie COeIMHEHUs

Brimonnenue 3agaHuii

32 | CxeMbl mpeBpanieHui Mo TeMe « A30TCoaepKaIIe
COCMHEHUS»

33 | [ToHsATHE O BEICOKOMOJNEKYJISPHBIX COSTUHEHHSIX. CuHTe3 OpraHM4ecKuX COeIMHEeHH B 1abopaTopui, Ha MPOU3BOJICTBE.
OCHOBHBIE METOJIBI CHHTE3a MoTMMepoB. [lommaTuse. [Tony4yeHue OpraHM4ecKOro COEIMHEHUS ONPEIETEHHOTO CTPOCHUS U3
[Tonunponunen. @eHonadopManbIerHIHbIE CMOJBI. OTJIMYAIOLLErOCs OT HETO M0 CTPOEHUIO COEAUHEHHUSI TIOCPEACTBOM OJHOMU

34 | CuHTeTHYECKUE KayuYyKH ¥ CHHTETUIECKIE BOJIOKHA. WA HECKOJIBKUX XUMUYECKHX peakuui. Llenouku mpeBpaienmit
(pemieHue 3a1a4 U yIpaKHEHU ) (perieHne 3a4eTHBIX 3a/1a4 U YIPAKHEHHI)

35 | [NoxBeneHne UTOroB BricTymiienue yqyammxcst




KanenpapHo-rematnueckoe miuanupoBanue 1 1kmace 34 yac (1 yac B Henenio).

Ne HanmenoBanue Tembl DJIIEMEHT COoepKaHUS
/1
Tema 1. Xumuueckuit anement (3)
1 Crpoenue atoma. M30TomsI. Anpo u srekTpoHHas 000I0UKa. DNEKTPOHBI X TPOTOHBL. MUKPOMUD U
MakpoMup. Jlyaau3M 4acTUIl MUKPOMHpA.
Pemenmne 3amau
2 OCHOBHBIE OHATHS ¥ 3aKOHBI XUMUHU Pemrenue 3agau ¢ mpuMeHEHUEM 3aKOHA COXPaHEHHUs] MacChl BEILECTBa,
3aKOHA MTOCTOSIHCTBA COCTABA, 3aKOHA COXPAaHEHHSI YHEPTUH .
3 Pacuérsl ¢ npumenennem ypasHenus Meneneesa — Penrenne 3anau
Kunaitnepona
4 Oco0EeHHOCTH pa3MeIIEeHUS YJICKTPOHOB 110 OpOUTAISM B Ou3nvecKuii CMBICT KBAHTOBBIX YrceN (TJIaBHOE, OpOUTANBHOE, MATHUTHOE
aTOMax MaJbIX U OOJBIINX IIEPUOIOB CIIMHOBOE KBaHTOBEIE uncia). [lorsTre atoMHo# opOuTany. 3aceieHne
aTOMHBIX opOuTanei anektponaMu. [IpuHIMIT MUHUMYMa SHEPTHH,
npuHuun Iaynu u npasuwio XyHpa.
Brinonnenue 3aganui
5 CrpyKkTypa nepuoandecKoi CUCTEMbl XUMUYECKUX CTpyKTypa NEpHOANYECKON CUCTEMBI XUMUYECKHX 311eMEeHTOB J[. 1.
3JIEMCHTOB I[ . Meunemneesna. Menpneneesa. OnpeneneHne CTPOCHUS aToMa TI0 UX KOOPJAMHATAM.
Brinonnenue 3aganui
6 BaneHTHOCTD U CTENEHb OKUCIIEHUS BanentHsle snekTpoHbl. BageHnTHOCTS. BaneHTHbIE BO3MOXHOCTH aTOMOB.
[NprurHa BBICIIICH BAICHTHOCTH aTOMOB, BJICHTHOCTB JIEMEHTOB IPH 00Pa30BaHUH
XUMHYECKOH CBSI3H T10 JIOHOPHO-AKIIEIITOPHOMY MEXaHH3MY, padiieckue CXeMbI
CTPOCHMSI BHEIITHUX AJIEKTPOHHBIX CJIOEB aTOMOB XMMHYECKHX JIEMEHTOB B BO30YK-
JICHHOM 1 HeBO30YKIEHHOM COCTOSIHUH. BBINIONTHEHNE 3a1aHui
7 OcHOBHBIE BUJIBI XHMHYECKOHN CBSI3H, MEXaHU3MBI HX 00pa- Buz xvMudecKoii CBS3U B IIPOCTBIX U CJIO/KHBIX BEIIECTBAX, CXEMbI 00pa30BaHus Be-
30BaHUsA IIIECTB C PA3TYHBIMU BUIIAMU CBSI3U, MEXaHN3M 00pa30BaHUsI JOHOPHO-
aKIICTITOPHOM, KOBAJICHTHOM CBSI3H, 0COOCHHOCTH BOJIOPOTHOH CBSI3H
- Wonnas xumudeckas CBsI3b 1 HOHHBIE KpUCTANIMYECKUE PCIICTKU.
8 THIIBI KPUCTAIUIMYECKUX PELIETOK U CBOWCTBA BEIIECTB

KoBaneHTHas XumMudecKas CBSI3b M €€ KJIACCH(OUKAIMS: TT0 MEXaHU3MY
o0pazoBanus (0OMEHHBIHN U TOHOPHO-aKIENTOPHBIH), 110
3JIEKTPOOTPULATEIBHOCTH (MOJISIPHAS U HETIOJISIPHASs), 110 cIIoco0y
MIepPEeKPhIBaHIS SJIEKTPOHHBIX OpOHTajel (CUrMa u 1m), Mo KpaTHOCTH
(oguHapHasi, qBOMHasL, TpoliHast, oxyTopHas). IlonspHOCTS CBSI3M 1
MOJISIPHOCTH MOJIEKYJIbl. KpucTannuueckue pemeTky sl BEHIECTB C 3TOH
CBSI3bI0: aTOMHAsI M MOJIEKYJIsIpHast. MeTaluinueckasi XAMHUYECKas CBS3b U
MeTaIHIecKasi KpHCTaUTIecKas pemerka. BomopoaHas cBsi3b:
MEXMOJICKYJIsIpHAsi 1 BHYTPUMOJIEKYIsIpHas. MexaHu3M oOpa3oBaHusi 5TOH




CBSI3U U ee 3HaueHue. loHHas CBSA3b KakK MPEACNbHBIN Clydail KOBaJIGHTHOM
MOJISIPHOM CBSI3H; EPEXO0] OTHOTO BUJA CBSI3H B IPYTOM; pa3HbIC BUIBI
CBSI3¢l B OJJTHOM BEIIICCTBE.

Brinonnenne TeCTOBBIX 3aJaHui

XapakTepUCTUKN XUMUYECKOH CBSI3U.

OCHOBHBIC XapaKTePHUCTHKH XUMHIECKOH cBs31 (HackImaeMocTs,
[IOJIIPU3YEMOCTbh, HAIIPABICHHOCTH). BhimonHeHre 3aganuit

10

[IpocTpancTBEeHHOE CTPOCHHE MOJIEKYJ HEOPTraHUYECKUX U
OpPraHMYECKUX BEILECTB.

sp® - rubpuau3anys y ajJkaHoB, BOJbI, aMMHUAKa, aIMasa.

Sp? - ruOpuM3aLys y cOeJUHEHHH 60pa, aJKEHOB, aPEHOB, JUEHOB,
rpadwura.

Sp - rUOpUAN3aNNs y COeTMHEHIH OeprylIns, aTKHHOB, KapOHHA.
I'eomMeTpust MOJIEKyT HA3BaHHBIX BEIIECTB.

Brinonnenue 3aganuil

11

Z[I/ICHCpCHbIe CHUCTCMBI.

[lonsTHe 0 oucnepcHBIX cucTeMax. [lucnepcuonHas cpena v AuciepcHas
(1)333. I[GBSITI) THUIIOB CUCTEM U UX 3HAUCHHUE B IIPUPOAC U KU3HU YCJIIOBCKA.
HucniepcHas cucrema ¢ )KUJIKOW Cpelloi: B3BECH, KOJUTOUIHBIE CUCTEMBI, UX
knaccudukanys. 3omu u renu. Dpdext Turnansa. Koarymsamus. Cuaepesuc.
ModekysipHble U UICTUHHbIE PACTBOPBI.

12

3a/1a4u ¢ UCIOJIb30BAHUEM PA3HBIX CIIOCOOOB BBIPAKCHHUS
KOHI[EHTPAIlUH PACTBOPOB.

Pemrenue 3amau

13

Pacuérbl, cBsI3aHHBIE C IPUTOTOBIEHUEM PAaCTBOPOB.
[TpaBusI0 CMELIeHHsI PACTBOPOB, (KIIPABHIIO KPECTAR).

Pemrenue 3amau

14

Kpucramnoruaparst

Pemenue 3agau

15

Krnaccudukanys XuMHUUecKUX peakliuii B OpraHuuecKoi 1
HEOPraHUYECKOU XUMUHU.

IToHsiTHE O XUMHUYECKOM peaklnu, €€ OTIUYUE OT SACPHON PEaAKIUU.
Peaknuu annorponuzanuu u n3omMepusanuu. Peakmm, uaymme ¢
M3MEHEHHEM COCTaBa BEILECTBA: 110 YNCIY U XapaKTepy pearupyronmx u
00pa3yIIUXCcs BeISCTB (Pa3ioKEHUs, 3aMEIeHHUs, 00MeHa, COSTUHEHUS);
o m3MeneHuto creneneit okucnenus (OBP u e OBP); o teruioBomy
addexty (3K30- U FHAOTEPMHUUYECKHE); TI0 (Pa3e (TOMO- U reTepOTeHHBIE);
0 HampaBJIeHHIO (00paTHMbIe U HEOOPATHMBIE); IO UCTIOJIE30BAHHIO
Karanu3aTopa (KaTATUTUYECKHE U HEKATATUTHYECKHUE); IT0 MEXAHU3MY
(paavkanbHBIe U HOHHBIE); 10 BUAY SHEPIHH, HHULUHUPYIOIIECH PEaKIHio
(poToxumMuieckue, pagraluoHHbIE, DIEKTPOXUMHYECKHE,
TEPMOXUMUYECKHE).

Brimonnenue 3agaHuii

16

CKOpOCTh XMMUYECKUX peakiuil. @akTopbl, BAUSIONINE HA
CKOpPOCTb PEaKIUM.

[Tonstue o ckopocTr. CKOPOCTh TOMO- M TETEPOTEHHOM peakluuii. JHEprus
aktuBanuu. GakTOpHI, BIUAIONINE HA CKOPOCTh PEAKIN: MPUpoIa
pearupyronmx BeIecTB, KaTalln3aTophl, TEMIIEPATypa, KOHIEHTPALHsL.
Karanus romo- v reTeporeHHsblil, nx Mexanu3mbl. DepMEHTBL, UX




CPaBHEHHUE C HCOPTraHMUYECKUMHU KaTtanu3aTopamu. MTHTuOUTOpHI 1
KaTtanuTH4decKue sibl. [IoBepXHOCTh COMPUKOCHOBEHUS pearupyrOInX
BCIICCTB.

Brinonnenue 3agaHuii.

17

Xumudaeckoe PaBHOBECHE.

ITonsiTHE O XUMUYECKOM paBHOBECHH. PaBHOBECHBIE KOHIICHTPALINH.
JrHamuyHOCTh paBHOBecHsl. KoHcTaHTa paBHOBecHA. DaKTOPHI, BIUSIOIINE
Ha CMEIICHUE PaBHOBECHSI: KOHIICHTpAIIUs, JaBJICHHUE, TEMIIepaTypa.
[Tpunnun Jle [Hlarenpe. BrinmosHeHne 3aJaHUM.

18

HpOI/ISBOI[CTBO CCpHOfI KHCJIOTBI KOHTAKTHBIM CITOCOOOM.

[IpoMbInIeHHOE MOTyYeHNe XUMIYECKHX BEIIECTB Ha IPUMEpe
MIPOM3BOCTBA CEPHOM KUCITOTHI. [IpHHIUITEI XUMIYECKOTO MPOM3BOICTBA
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEJIbl M €ro MOCIEICTBUS

19

OxucaurenbHO-BOCcCTaHOBUTEIbHBIE peakiu(OBP).

Crenens okucnenus. Kinaccuduxanus peakiuii B cBeTe IEKTPOHHOM
teopun. OcHoBHBIE noHATUs OBP. Metoar! coctaBnenus ypasHenuiit OBP:
METOJ AIEKTPOHHOTO Oananca, METO/I Moypeakuuil. Bnusaue cpepl Ha
nporekanue OBP. Kitaccugukanus OBP. OBP B opranudeckoii xumuu.
BeinonHeHne 3a1aHuil.

20

DnexTponutuyeckas auccoruanus. (2./1.)

OJIEKTPOJIUTHI U HEAJEKTPOIUTHL. MeXaHU3M AIIEKTPOIUTUYECKON
JIUCCOITHAITIH C PA3TUYHBIM BUOM CBsi3U. CBOMCTBA KATHOHOB U aHUOHOB.
Kucnotsi, conu, ocaoBanus B ceete J.J[. Crenens 2./].u e€ 3aBUCUMOCTH
OT MIPHUPO/IBI ANEKTPOIUTA U €T0 KOHIeHTparui. KoHcTanTa aucconmaniy.
Crynenyatas nuccoruaius. CBOHCTBA paCTBOPOB JICKTPOJIUTOB.
Brimonnenune 3agaHnuii

21

Bonopoansiii nmokazarens.

Huccormanmst Boael. Koncranra e€ nucconuanun. MorHOE pon3BeieHne
BoJbL, Bogopoanslit nokasarens - pH. Cpeabl BOAHBIX pacTBOPOB
3JIEKTPOJIUTOB. 3HAYCHHE BOJOPOTHOTO MTOKA3ATENS I XUMUIECKUX U
OMOJIOTMUYECKUX MTPOIECCOB.

22

IM'moponus.

[onstre runponmsa. ['uaponn3 opraHudecKux U HEOPTaHUIECKHUX BEIIECTB
(TajoreHaIKaHOB, CIIOXHBIX 3()UPOB, YTIIEBOIOB, OenkoB, AT®D) u ero
3HaueHue. [ maponus coneit - Tpu ciaydas. CTyneHIaThIi THIPOITU3.
HeoOpatumertit ruaponus. [Ipaktudeckoe 3Ha4eHUE THAPOIIN3A.
Brinonsenue 3amaduit

23

Meranibl.

[NonoxeHre METAILIOB B MEPUOTUUECKON CHCTEME M CTPOCHUE HX aTOMOB.
[IpocTeie BemecTBa-MeTaLTBI: CTPOSHHE KPUCTAIUIOB M METaJLITUYECKas
XUMHYECKas CBsi3b. Aimorpornusi. O0mue Gu3ndecKue CBOMNCTBa METAIJIOB
Y BOCCTaHOBUTEIbHBIE CBOMCTBA MX: B3aUMOJICHCTBUE C HEMETAJUIAMU
(KuCcIopoIoM, TaJIoreHaMH, CEpOi, a30TOM, BOJIOPOIOM), C BOJOH,
KHCIIOTaMH, PACTBOPAMH COJIEH, OpraHMYECKUMH BEIIECTBAMH (CITUPTaMH,
raJioreHaJIKanaMu, GeHOIOM, KUCIIOTaMH), ¢O menoyaMu. OKCHIBI 1




THIPOKCH]IBI METAIIOB. 3aBUCUMOCTEL CBOMCTB 3TUX COCAMHEHUHA OT
CTETICHEeH OKHCIICHUS] METAJUIOB. 3HAYCHNE METAJUIOB B MIPUPOJIE U KU3HU
OpraHu3MOB.

24

Koppo3sus meramios

[onsTre Koppo3uu. XuMHUECKass KOPPO3Usl. DICKTPOXUMUIESCKAs
koppo3us. CriocoOBI 3aIIUTH METAIIIOB OT KOPPO3HUH.

O6mue crocoOBI OTyYeHHs] METAILTOB. MeTallibl B IPUPOJIE. METAJUTYPrHsl
Y €€ BUJIBL: IUPO- U THUIPO- MICKTPOMETALTYPIus. DICKTPOJIN3 PACILIaBOB
Y PACcTBOPOB COSAMHCHUN METAJJIOB M €r0 3HAYCHUE.

25

Pacuétpl o Teme « NEKTPOIU3»

Brimmoninenwne 3amaHuii

26

Hemeraminl.

[TonosxeHne HEMETAIIOB B IEPUOIUUECKOM CUCTEME, CTPOCHUE UX aTOMOB.
DIeKTpOOTpUIIATENBHOCT. MIHepTHEIE ra3sl. HeMeTamsl - mpocThie
BelecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOSHUE UX. AJUTOTPOTIHSL.
XuMudeckre cBOMCTBAa HeMeTaToB. OKHCIUTEILHBIC CBOMCTBA!
B3aUMOJICHCTBHE C METAJUIAMH, BOJOPOIOM, MEHEE
3IEKTPOOTPHULIATEIbHEIMHA HEMETAIUTAMA, HEKOTOPBIMH CIIOKHBIMHU
BelecTBaMH. BoccTaHOBUTEbHBIE CBOWCTBA HEMETAJIOB B PEAKITUSIX CO
(hTOpPOM, KUCIOPOOM, CIIOKHBIMU BEIIECTBAMU-OKUCIUTEIISIMU (230THON U
CEpHOM KHUCIOTaMH | JIp.). BomopoaHeie coeAMHEHUST HEMETAILIOB.
[Tomrydenune ux cMHTE30M M KOCBeHHO. CTpOEHHE MOJICKYI U KPUCTAJIOB
3TUX coequHeHnii. dusnyeckue cBoricTBa. OTHOLIEHME K BOAE. I3MeHeHe
KHCIIOTHO-OCHOBHBIX CBOMCTB B Teprojiax u rpymmnax HecomeoOpasyromiue
u coneoOpasyroniie okcuabl. Kucnopomaeie KuciaoTel. M3meHeHue
KHCIIOTHBIX CBOWCTB BBICIIMX OKCHJIOB M THJIPOKCHIOB HEMETAIIOB B
MepUoAax U rpymmax.

27

Kucaotsr OpTraHU4Y€CKUEC U HECOPTaHNYCCKHUC.

3aBUCUMOCTH CBOWCTB KHCIIOT OT CTETIEHN OKUCIICHUSI HEMETAaJlIa.
Kucnots! B cBeTe npotonutnieckoi Teopun. ConpsiKeHHbIE KUCIOTHO-
OCHOBHBIC ITaphI. Knaccmbnxaum{ OpPTaHUYCCKUX U HCOPTraHNYCCKUX
kucnoT. O0mIre cBOMCTBa KUCIOT: B3aUMOICHCTBUE OPTaHUUECKUX U
HEOPTaHWYECKUX KHUCIIOT C METaJJIaMH, OCHOBHBIMU U aM(DOTEPHBIMH
OKCHJIaMHU ¥ TUAPOKCHJIAMH, C COJISIMH, 00pa30BaHHE CIIOKHBIX dQHUPOB.
Oc00EHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KUCIIOT.
Oco0EeHHOCTH CBOWCTB YKCYCHOW M MypaBbHHOM KUCIIOT.

Brimonnenue 3aganuii

28

AMdoTepHbIe OpraHu4ecKie U HeOpraHuueckue
COEIUHEHUS.

AMdoTepHBIE COSTMHEHHUS B CBETE MPOTOJIUTHYECKON TEOPHH.
AMOOTEpHOCTh OKCHJIOB U TUAPOKCUIOB TIEPEXOTHBIX METAIJIOB:
B3aMMOJEHMCTBHE C KUCIOTaMHU M IIEI0YaMHU

29

IloHsTHE O KOMILIEKCHBIX COSAUHECHUSIX

KomnnexcooOpa3oBartesb, IUranpl, KOOPAMHALMOHHOE YUCIIO,
BHYTpeHHsisl cepa, BHemHsIs chepa. HoMeHknaTypa JaHHBIX COSTUHEHU.




[Ipumepsr coequnennii. AMQOTEpHOCTh aMHUHOKHCIIOT: B3aUMOJEHCTBUE
AMHUHOKHCIIOT CO IIeJIOYaMH, KHCIIOTaMH, CIIUPTAMH, JPYT € IPyTroM
(oOpa3oBaHue MOTUMENITHIOB), 00pa30oBaHNE BHYTPEHHEH COJH
(6bunossipHOrO MOHA

30

['eneTnueckas CBA3b MEXKIy KJIACCAMH OPTAaHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

IToHsiTHE O TEHETUYECKOM CBA3U U T€HETUYECKHUX PsAJIaX B HEOPraHUYECKOU
1 OpTraHUYECKON XUMHUH. I 'eHeTHIecKre psiabl MeTalla (Ha IpuMepe
KaJIbIUS M XKeJe3a), HeMeTalia (Cepbl B KpEMHHUS ), IEPEX0HOTO dJIeMEHTa
(tmHKa). 'eHeTnyeckue psAabl U TeHETHYECKAas CBSA3b B OPTaHUYECKOU
XUMUH (COSIMHEHUS ABYXaTOMHOTO yrieposa). EnnHcTBO Mupa BemecTs.
Brmmonnenue 3aganui

31

[lenoyky nmpeBpaleHuil, OTPaKaArOIINE N'eHETUYECKYIO
CBSI3b MEXJy KJacCaMH HEOPraHMYECKHUX M OPraHU4EeCKUX
BELICCTB.

Brmmonuenue 3aganui

32

XUMHUS U DKOJIOTHUS.

XuMHU4ecKoe 3arpsi3HeHne OKpyKaroliei cpensl. Oxpana ruapocheps! ot
XUMUYECKOro 3arpsi3HeHust. OXpaHa MOYBbl OT XUMHUYECKOTO 3arpsI3HEHNU .
Oxpana atMochepbl 0T XUMUUECKOTo 3arpsizHeHust. OxpaHa (iopsl 1
(hayHBI OT XUMHYECKOT'0 3arps3HeHus. buorexHonorus u reHHas
HWH)XEHEPHSL.

BricTymienus yyammxcst

33

XuMUS U IMOBCCAHCBHAA ) KU3Hb YCJIOBCKA

Jomarnsis anteka. Mororue u uucTsimue cpeactsa. Cpenctsa 00pbObI ¢
OBITOBBIMU HACEKOMBIMHU. CpeiCTBA TMYHON THTUEHBI 1 KOCMETHKH. XUMUS
U nuiia. MapKUpoBKa YITAKOBOK MUINEBBIX U TUTHEHUYECKUX TPOYKTOB U
YMCHHUE UX YUTATh. DKOIOTHs JKHUJINIIA. XuMHS ¥ TeHETHKA YeI0BeKa.
BeIcTynieHus yqanmxcst

34

IlogBeneHue UTOroB

BLICTYHJ'IQHI/IH ydamuxcs




Camoananus.
1. Ha xakoMm coaepskaTeIbHOM MaTepuae?
- Ha marepuane opranndeckoit u obmieii xumuu (10,11 kmacce).
2. Yem coneprkaHue Kypca OyeT KaueCTBEHHO OTJINYaThCs OT 0a30BOro Kypea ...7
-cogepxkannu Kypca xumun B 10-11-x kimaccax TpeICTaBICHBI TOJBKO OCHOBOIOJATAIOIINE
XMMHUYECKHE TEOpPETUYECKHUE 3HAHMs, BKJIOYaroLIMe camble oOuiue cBeneHus. [loBepxHOCTHOE
U3y4YEHHE XUMHUU HE 00JIer4aeT, a 3aTpyAHSIET €€ YCBOSHUE
3. Kakumu y4eOHBIMU U BCLIOMOTaTeIbHBIMU MaTepranaMu odecriedex?
1. Junaktuyeckue Marepuansl 1o opraHudeckoid xumuu aiaa 10 -11knaccoB Tarapckoit
00111e00pa30BaTEIHPHON TKOJIBI
2. XUMHSL: IPAaKTHUKYM 10 oprannyeckord xumuu. 10-11xmacesl/ coct. H.W. Tynun. - Bonrorpan:
VYuaurens, 2006
3. Xumus: npaktukym mo oOmed xumuu. 10-1l1xmaces/ coct. H.M. Tynun. - Bonrorpan:
VYaurens, 2006
4. 3agauHuK ¢ «moMouHUKOM». 10-11kmaccel: mocoOue It ydammxcsi 001meoopa3oBaTeIbHBIX
yupexnenuit / H.H.I'apa, H.U. I'abpycesa. —M. : IIpocsemenue, 2009
5. Yuumcs pemath 3amaun o xumuu. 8-11 kmaccei/aBT.-coct. P.A. BouapuukoBa. —13m.2-e. -
Bounrorpan: Yuutens, 2016
4. Kakue Bubl A€SITEILHOCTH BO3MOXKHHI .. .7
- peleHue 3ajad;
- BBIIIOJIHEHUE YIIPaKHEHUM;
- BBIIMIOJIHEHUE NIPEBPAILEHUH 110 OPraHMYECKOW U HEOPraHWYECKON XUMUH;
- BBITMIOJIHEHUE MPAKTHYECKUX PA0OT (pereHne SKCIepUMEHTAIBHBIX 33/1a4);
- HamcaHue pegepaTos;
- IOArOTOBKA MPE3eHTaUN
6. Kakue Buibl paboOT MOTYT BBIIOJHUTH ydariuecs?
- Haniucanue pedepar;
-COCTABJICHUE NIPE3CHTALINY;
- BBIIIOJIHEHUE KOHTPOJILHOT'O TECTA.
7. KakoBa 7107151 CaMOCTOSITEIbHOCTH YYEHUKA 7
- Yyamuecs MOTYT BbIOpaTh BHJI OTUETHBIX pabOT U3 MPEASIOKEHHOT0 nepeyHs, [ iureparypy,
10 KOTOPOH OHU OyyT TOTOBUTH COOCTBEHHBIE PAOOTHI.
8. KakoBbI KpUTEpUH YCHEIIHOCTH?
- VUeHHUK MOJy4aeT 3ayeT NpPU YCJIOBUHU BBINOJIHEHUS pabOThl, B NPEAJIOKEHHON ydHUTElIeM
dopMe ¢ cobIr0/IeHueM CTaHIapTHBIX TpeOOBaHUH K UX opopMIIeHHIO. ||
JlonosHUTENbHbIE Oalllbl BHICTABIISIOTCS 3a BBINOJIHEHUE JOMOJHUTEIbHON paboThl, yuyacTus B
MEPONPUATHUSIX, MPOBOJUMBIX IO NPEAMETY, Yy4acTUe B OJUMIHUAAAX JOOOro YpOBHS;
UHUIMATUBHYIO MyOJMYHYIO NPE3eHTAlMI0 CBOEH paboThl B IIKOJE WM 3a €€ IpelesiaMu
(KOHKYpC, CMOTp, yOIMKaIUs U T.I1.).
HtoroBasi paboTa cuMTaeTcsl BBHINOJHEHHBIM, €CIU YYEHHK 3aBOEBBIBACT MPU30BOE MECTO Ha
OJIMMITUAJIE MyHUIUIATILHOTO YPOBHS
9. Kakum o6pa3om B mporiecce paboThl OyeT GUKCHPOBAThCS AMHAMUKA HHTEpeca?
- CobecenoBanue B nporecce padboThl
10. KakoBa ¢opma HTOTOBOM OTYETHOCTH?
- BBICTaBIJIEHHE PA0OT Ha MIKOJBHBIX MEPONPUITHUSX.
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