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IIporpamma
JIEKTUBHOTI'0 Kypca M0 XUMHH
«XuMHUS B 321a49aX U YIPAKHEHUIX))
s yyammuxesa 10 -11 kiaccon



[TosicHuTenpHas 3anucka
Heo6xomumocTs pa3paboTku 3naeKkTUBHOTO Kypea s ydammxcs 10-x m 11-x kmaccoB
«XuMHs B 3a7adax M YOPOKHEHUSX» OOYCIOBJICHA TEM, YTO B COOTBETCTBUU C Oa3UCHBIM
y4eOHBIM TUTAHOM CpeaHero (IOJHOro) oOmiero oOpa3oBaHUS XWMHH 3a 2 TOJa BBIACISACTCS
Bcero70 wacoB. B comepxkanmm kypca xumuu B 10-11-x kimaccax mpencTaBiICHBI TOJBKO
OCHOBOIOJIAralolue XMMHUYECKUE TEOPEeTHUYECKUE 3HaHWA, BKIIOYAIOUIME caMble o0Iue
cBeneHus. IloBepXHOCTHOE HU3yYeHHE XHMHUH HE O0O0Jerdyaer, a 3aTpygHseT €€ YCBOCHHE.
Oco0OeHHOCTBIO JAaHHOTO Kypca SIBJISETCS TO, YTO 3aHATHSA UAYT MapajljIelIbHO C HU3y4eHHEM
Kypca opranuueckoid xumuu B 10-oMm Kiacce, U ¢ u3ydeHHEM Kypca obmieil xumuu B 11-om
KJj1acce. JT0 JaéT BO3MOXKHOCTh IMOCTOSIHHO U MOCJIEI0OBATEeNIbHO YBSA3bIBATh YUeOHBIN MaTepuai
Kypca C OCHOBHBIM KYpPCOM, a Y4YalIMMCs TOJy4aTh Ooyiee MPOYHBIC 3HAHHUA IO TPEAMETY.
[IporpaMma Kypca MOCIYXHUT JJIsl CYIIECTBEHHOTO YriayOJeHHs M paCIIMpEeHHs] 3HAHUU 110
XUMHUH, HEOOXOIUMBIX JJisi KOHKPETH3AIlMH OCHOBHBIX BOIPOCOB OPraHWYEcKo, oOIne u
HEOPraHMYECKON XUMHH U JUIS OOIIEro pa3BUTHS YUSHUKOB.
Ienpb kypca:

e pacimupeHue 3HaHUui, popMupoBaHNEe YMEHHUI 1 HABBIKOB Y  YYaIIUXCS MO PEIICHUIO
pacYeTHBIX 3a71a4 U YIPAKHCHHUI 110 XUMHUH, PA3BUTHE TT03HABATCILHOW aKTHBHOCTH H
CaMOCTOSITENIbHOCTH.

3amauu Kypca:

e yriyOJeHHEe U pacIIupeHue 3HAHUH 110 XUMHUH

® 3aKpENHUTh YMEHHS U HaBBIKU KOMIUIEKCHOT'O OCMBICICHHS 3HAHUM U UX TPUMEHEHHUIO
IIPU PEIICHUH 3a7]a4 U YIIPaXKHEHUH;

® HCCIIEZIOBATh U AaHAJTM3UPOBATH AITOPUTMBI PEIICHUS TUIIOBBIX 3a7a4, HAXOAUThH CIIOCOOBI
pelIeHuss KOMOMHUPOBAHHBIX 3a/1a4;

¢ (QopmupoBaTh 1IENIOCTHOE MPEACTABICHNUE O MPUMEHEHUH MAaTeMaTUYECKOTO arnmapaTa
[IPU PEIICHUH XUMUYECKUX 3a/1a4;

® pa3BHBATh Yy YUAIIUXCS YMEHUS CPABHUBATH, AaHATM3UPOBATH U JIEIATh BEIBOJIBI;

e crnocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB COTPYIHUYECTBA B IIPOIECCE COBMECTHOM
paboThl;

® Pa3BUTh UHTEPECHI YUAIIUXCS, YBICKAIOIIUXCS XUMUECH.

Kypc 6a3upyercst Ha 3HAHUSAX, TTOTYyYAEMBIX YUAIIUMHUCS ITPU H3yYSHUH XUMHUH B OCHOBHOM
HIKOJIE, U He TPeOyeT 3HaHUS TEOPETUUYECKHUX BOMPOCOB, BBIXOISIINX 32 PAMKH IIKOJIBHON
nporpaMMebl. B To ke Bpemst JUIsl yCIEITHOW peaTn3alii 3TOro JIEKTHBHOTO Kypca
HEO00XO0UMO, YTOOBI pedsTa BlaJeNid BaXXHEUIIIMMHU BIUMCIUTETbHBIMUA HABBIKAMU,
ITOPUTMAMU PEIICHHSI TUITOBBIX XUMHYECKUX 3a/1a4, YMEJIA IPAUMEHSITh ITPH PEIICHUH 33]1a9
BakHeIMe GU3NIecKrue U XUMUYECKUE 3aKOHBI.

B kauecTBe 0CHOBHOI (pOpMBI OpraHu3aIK Y4eOHBIX 3aHATUHN MpeJIaraeTcs MpoBeIeHue
CEeMMHApOB, Ha KOTOPBIX AAETCs KpaTKoe 00BSICHEHNE TEOPETHUECKOro MaTepuaa, a Tak ke
penenue 3a1a4 1 yIpaxHEeHU! 110 TaHHOM TeMeE.

J171s1 OBBILIEHUS HHTEpECa K TEOPETUUECKUM BOIIPOCAaM U 3aKPEIUICHHS U3Y4EHHOIO
MaTrepuaa, MpeayCMOTPEHBI YPOKU-TIPAKTUKYMBI 10 COCTaBJICHHUIO CXEM IIPEBPAILCHHI,
OTPAKAIOIIKUX T€HETUUECKYIO CBSA3b MEXKAY KIIACCAMU HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB U COCTABJICHUIO PACUETHBIX 33/1a4, C YKa3aHHEM CIIOCOOOB UX PELICHHUS.

[Tpu pa3paboTke nmporpaMMbl JIEKTUBHOTO MPEAMETa aKLIEHT JIeNajics Ha Te BOPOCHI, KOTOpPbIe
B 0a30BOM Kypce XMMUU OCHOBHOMW U CPEHEH IIKOJIbI pacCCMaTPUBAIOTCS HEJOCTATOYHO MOJIHO
WJIM HE pacCMaTPUBAIOTCS COBCEM, HO BXOJAT B IIPOIrPAMMBI BCTYIIUTEIIBHBIX DK3aMEHOB B BY3BI.
3anauu U ynpaxHeHHsI MoA00PaHbI, TaK YTO 3aHATHUS M0 UX PEUICHHUIO MPOXOAST NapajuIebHO C
M3y4aeMbIM MaTepUaJIOM Ha YpOoKax. boJbIIMHCTBO 3a1a4 1 ynpakHeHui B3saTo u3 KMIMos o
EI'D npenpiaynux Jiet, 4To MO3BOJISET MOATOTOBUTH ydammxcs K caade EIND.



OneKTUBHBIN Kypc «XHMMHs B 3ajadyax M YIPAKHEHUSAX» COBMECTHM C MPOrpamMMmoin
H.H.I'app1. (Ilporpamma kypca xumuu s 10-11kmaccoB) W yu4eOHO-METOAMYECKUM
kommuiekToM [.E Pynsutuca u @.I'. denbamana.

DJIEKTUBHBIN Kypc «XUMHsI B 33J1a4aX U YIPOKHCHUAX» peaHazHadeH A yqamuxcs 10-11-pix
KJIaccoB U paccuuTad Ha 354acoB B 10xmacce u 34 gaca B 11 kmacce
(1 gac B Hepemo B 10 m 11 kmaccax).

TpebGoBaHMsI K yPOBHIO MOJATOTOBKH BHIITYCKHUKOB

B pesynbTare n3ydeHus 3IEKTUBHOIO MPEIMETA YUCHHUK JTOJKEH

3HaTL/IOHUMATh

Baxnerime XUMUYECKUE OHATHS: BEILIECTBO, XUMUYECKUI JIIEMEHT, aTOM, MOJIEKYJIa, Macca

aTOMOB M MOJIEKYJI, MOJIb, MOJIIpHAsI Macca, MOJISIPHBIA 00bEM, IJICKTPOJIUTHYECKAS

JUCCOLIMAITUS, TUIPOIIH3, SJCKTPOIIH3, TEIJIOBOM APPEKT PeaKIiu, SHTAIBINS, TETUIOTA

00pa3zoBaHMsl, XUMHYECKOE PaBHOBECHE, KOHCTAHTa PAaBHOBECHS, YTJIEPOIHBIN CKETIET,

(G yHKIIMOHATBHAS TPYITA, TOMOJOTHS, CTPYKTYPHASI U TPOCTPAHCTBEHHASI U30MEPHS,;

OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHECHHSI MaCChl BEIIECTB, IEPUOJUYECKUIN 3aKOH, 3aKOH

MOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo, 3akoH ['ecca, 3aKOH JEUCTBYIOIUX MACC B KHUHETUKE U

TepMoanHamuke; Knaccudukanuio 1 HOMEHKIIATypy: HEOPTaHUYECKUX U OPTaHUYECKUX

COCIMHEHU;

YMeTh

Ha3piBarh: n3ydeHHbIE BEMIECTBA MO0 «TPUBUATIBHON» U MEXKIYHAPOJIHON HOMEHKIIATYPE;
Onpenensars: BAJIGHTHOCTh U CTEIIEHb OKUCICHHUS XMMUYECKUX 3JIEMEHTOB, XapaKkTep Cpe/ibl B

BOJIHBIX PaCTBOPaxX, OKUCIUTEIb U BOCCTAHOBUTEIb, HAIPABIECHUE CMEILICHUSI PABHOBECUS 10T

BIIMSTHUEM Pa3JIMYHBIX (PAKTOPOB, H30MEPHI M TOMOJIOTH, IPHUHAIC)KHOCTh BEIIECTB K

pa3IMYHBIM KJIACCAM OPTraHUYECKUX COCTUHECHUI;

[TpoBOAUTH pacyeTsl M0 XUMUYECKUM (POpMYJIaM M YPAaBHEHUSIM PEaKIUii;

OCyIEeCTBISTh CAMOCTOSATEIHHBINA TOUCK XUMUYECKONH HH(POPMAITUU C UCITOJIb30BAHUEM

Pa3IMYHBIX UCTOYHUKOB (CIIPAaBOYHBIX, HAYYHBIX U HAYUYHO-TIOMYJSPHBIX H3AaHUMH,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa)

Jluteparypa:

1. Xumus: npakTuKyM 1o opranuyeckoit xumun. 10-11xmaccel/ coct. H.W. Tynun. - Boarorpan:
Yuyurens, 2006

2. XuMusi: npakTukyMm 1o oouieit xumuu. 10-11kmacesr/ coct. H.U. Tynun. - Bonrorpan:
Yuyurens, 2006

3. 3agavyHuk ¢ «oMoIHUKOM». 10-11kmaccer: mocoOue amns ydamuxcsi o0Ieoopa3oBaTeIbHbBIX
yupexaenuii / H.H.I'apa, H.W. T'abpyceBa. —M. : IIpocBemenune, 2009

4. Yuumcs pernats 3a1a4yu mo xumud. 8-11 kmaccsl/aBT.-cocT. P.A. bouapuukosa. —13x1.2-e. -
Bonrorpan: Yuurens, 2016

5. lIBetkoB JI.A. Opranuueckast xumusi: Yue6. [{s 10-11xm1. obmeoOpazoBar.yuel. 3aBeACHUIA. -
M.: I'ymanut. U3a. Hentp BJIAJIOC

6. Kypcsl o Bei6opy: Bei6op 3a Bamu / Pen.-coct. JI.I".IlpoitueBa.-M.: LlenTpxummnpecc, 2007.
7. HW. Tynuna. Yrny6ieHHoe u3y4eHHe OTAEIbHBIX TEM 00IIEeH XUMUN»; OIyOIMKOBaHA:
Xumus. 10-11 kiacesl: COOpHUK 2JEKTUBHBIX Kypco/aBT.-cocT. B.E. Mopo3os. — Bonrorpan:
Yunrens, 2007.

8. Xumus nist rymanutapueB. 10,11 kmacesl: anexTuBHbIN Kype / cocT. H.B. Illupmuna. —
Bosarorpan: Yuurens, 2007



Kanennapuo-temarnueckoe mianupoBanue 10xiace 34 vaca (1 yac B Heziemo)

Ne | HaumeHoBaHME TeMBbI DIIEeMEHT Co/IepKaHUs

/1

1 Benenue. Posb u MeCTO pacdyeTHBIX 3a/1a4 B CHCTEME YcnoBHbIE 0003HAUYEHUS, HA3BAHUS M €JMHULIBI U3MEPEHUS (PU3NUECKUX
00y4yeHMsI XMMHUHU U TPaKTUUYECKOM >kHU3HU. TuIel 3a1ay. BEJIMYMH, UX B3aUMOCBsI3b. [IprOnMKeHHbIE BEIUMCIIEHUS, [TpaBUIIa

OKpPYIJICHUS.

2 Boruncnenus ¢ Ucrosib30BaHUEM MOHATHH «KOJINYECTBO OO0u1re peKOMEHIaIUH K PEIICHUIO 1 OOPMIICHHUIO PACYETHBIX 33/1a4.
BEILIECTBAY, «YUCI0 ABOraipo», MOJIsIpHas Macca, AHanu3 XMMHUYeCKOH 3a/1auH.

MOJISIPHBIA 00BEM.

3 YcraHoBieHue npocTeiiei GopMyIsl BEecTBa 1mo Xumuyeckue GopMyJbl: pocTeiiias (AMIUPUYECKas), MOJIEKYJIsIpHAs
MacCOBBIM JIOJISIM 3JIEMEHTOB C UCHOJIb30BAHUEM (uctuHHas, OpyTTO-PopMyna),rpaduueckas, CTpyKTypHas, SJICKTPOHHAS.
a0COJIIOTHOM 1 OTHOCHUTEIBHOM IJIOTHOCTH BEIIECTBA. (Du2,Ds031,D02,D n2 1 ap.) BeiBoa popmyiibl BeriecTBa Ha OCHOBE

MacCOBOM JI0JIM 3JIEMEHTa, OTHOCUTEIbHOM INIOTHOCTH 110 IpYroMy rasy,
Macce, 00beMy o01Iel (hopMysie TOMOJIOTHYECKOTO Psijia OPTaHHIECKUX
COCTMHEHU.

4 BoiBoa (hopmysisl BemiecTBa o OTHOCUTEIBHON INIOTHOCTH | BbIBOJ hopMyIibl BeliecTBa 0 KOJUYECTBY BEILIECTBA IPOAYKTOB

U Macce (00beMy MU KOJIMUYECTBY) MPOAYKTOB CrOPaHUs. | cropaHus, oOmmel popMyse roMOJIOrHUECKOTO psijia OpraHMueCcKuX
COCIMHEHU.

N3oMepust 1 HOMEHKIIaTypa OpraHM4eCKUX COETUHEHHM Bunel n3omepun: npoctpaHcTBeHHast U CTpyKTypHas. [IpoctpancTBeHHas

V POK-YIIP@KHEHHE [0 OTPAGOTKE HABBHIKOB COCTABIEHHS U30MEpPHUsI U €€ BUIBI. HOM?HKJ'IaTypaZ TpUBHAJIbHAs, COBPEMEHHAsL.

H30MEPOB H WX HA3BAHHIA [IpaBuia cuctemarnueckoii HOMeHKIIaTypbl. Hanucanue cTpyKTypHbIX
(bopMy1 H30MEpPOB

7 Pacuetr 00beMHBIX OTHOIIEHHUH Ia30B MPU XUMUYECKUX Pemenne 3anau
peaKIuIx

8 Brruncnenus maccel (konudecTBa, 00beMa) BelecTna 1o PacueTsl 10 XMMHUYECKUM YPaBHEHUSIM C UCIOIb30BAHUEM Pa3IMYHBIX
U3BECTHOMY KOJIMUYECTBY (Macce, 00beMy) OJHOTO U3 BeIMYMH. (3a7a4y¥ C UCIIOJIb30BAHUEM MaTepuasa 1o OpraHuyecKou
BCTYNUBIINX B PEAKIIHIO WM MOJYYHBIINXCS BEIIECTB. XMMHN)

9 Boruncnenue maccbl, KOJU4ecTBa WK 00beMa IPOAYyKTa CreneHp YMCTOTHI OCHOBHOTO BelleCTBA(BEIIECTBA, BCTYIAOIIETO B
peaKIMy 10 U3BECTHOM Macce, KOJIMYECTBY UM 00beMY PEaKIMIo), COAEPIKAIIEro MPUMECH, OTIPENIEIISIETCSI MAaCCOBOM J10JIei
HCXOJIHOTO BEUIECTBA, COJIEPKAIIero MPUMECH. JTAHHOT'O BElIeCTBa B HaBecKe cMecu. Perienue 3anau

10 | Boruucnenue MaccoBOM MM OObEMHOM J10JIM BBIXOJA MaccoBast 107151 TPaKTH4eCKOro Bbixoaa. O0beMHas 101 MPAKTUYECKOT 0
IPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOMKHOTO. BbIxosa. Pemenue 3anau

11 | Pacyersl M0 XMMHYECKHM YPAaBHEHHSIM, CBSI3aHHBIE C MaccoBast 10J11 paCTBOPEHHOI'0 BenlecTBa. Penenue 3amgay




MaCCOBOM JI0JIEl PAaCTBOPEHHOT'O BEILIECTBA

12 | Beruucnenue maccol (00beMa MITH KOJMYECTBA) PoaAyKTa | Eciu 0gHO U3 pearupyromux BEeIIeCTB B3SITO B U30BITKE, TO PACUYET MACCHI
peaKuuy, €ciIu OJHO U3 PEarupyrolux BEIECTB 1aHO B (oO6bema, KoMYecTBa BEIIECTBA) IPOAYKTa PEaKI[MK OCYILECTBIIAIOT IO
U30BITKE. Macce (00beMy, KOJIMYEeCTBY BELIECTBA) TOTO peareHTa, KOTOPbI BCTYITUII

B PEAKLUIO NIOJHOCTHIO. Pemenue 3amnay

13 | PacyeTrsl M0 TEPMOXUMHUUECKUM YPABHEHUSIM TepmoxumHuyeckoe ypaBHEHHE, TEIUIOBON YPPEKT XUMHUECKON PEeaKLInu.

14 | Xumunueckue peakiyy B OpraHu4ecKoi XumMuu ITonsTtue o peakuusax coequnenus. [IoHsATHE 0 peaKIMIX OTIIECIUICHUS.
Peakuun nzomepuzauuu. [IpaBuno MapkoBHukoBa. Peakunu
apoOMaTUYECKON CUCTEMBI U YIJIEBOAOPOJHOIO paJuKaa.
OpueHTtupytolee 1eicTBUE 3aMeCTUTENel B OEH30JIbHOM KOJIbLIE
(opuentanTsl | u |l pona). Bemonnenne ynpaxHeHui

15 | Ilondartue o HMKIIOATIKaHAX Huknoankansl. CTpoeHHe, U30MEPUS,
HOMEHKJIaTypa ¥ CBOMCTBA. BrimonHenne 3aganuii

16 | AnkaaueHsl Ankanuensl. CTpoeHue Mojekyni. M3omepus 1 HOMEHKJIaTypa.
XVMHYECKUE CBOMCTBA AJIKAJIMEHOB. BrinonHenne 3a1aHuii

17 | Kayuyk Kayuyk B mpupoje. CoiictBa kayuyka. CocTaB U CTpOCHHE
HaTypaJIbHOTO Kay4yKa.

18 | BeHsoxn u ero roMosIoTH DNEKTPOHHOE CTPOEHNE OEH3051a U €0 TOMOJIOTOB. XUMHUYECKHE
CBOMCTBa rOMOJIOTOB O€H30J1a BeinosHeHHe 3a1aHuit

19 | Xumunueckue cBOMCTBA yIiIeBOAOPOAOB U CIIOCOOBI X XapakTepHble XUMUYECKHE CBOMCTBA YIJIEBOJAOPOJIOB: AJIKAHOB,
MTOJIyYEHHUSI. LMKJIOAJIKAHOB, aJIKEHOB, JUEHOB, AJIKHHOB, ApOMaTUYECKUX

yriaeBo10pooB (6eH3071a U ToNyona). BeimonHeHue 3a1anuii

20 | CxeMbI IpeBpaIIeHI OTPAKAIOIIMX TEHETHYECKYIO CBSI3b | XUMHUYECKHE CBOMCTBA YIIIEBOAOPOIOB M CITOCOOBI UX MOTYdESHHS.
MEXy YIJIEBOAOPOJAMU: OTKPBITHIE, 3aKPBITHIE, CxeMbl IpeBpalIeHNi, OTpaXKaroIue FeHETUYECKYIO CBSI3b MEXIY
CMEIIaHHBIE. YTJIE€BOIOPOAAMHU: OTKPBITBIE, 3aKPHIThIE CMEILIaHHbIE

21 | YpOK-IIpaKTUKYM I10 COCTABJICHUIO CXEM MPEBPAIICHHH, BemosnHenue 3aganuit
OTPaXKAIOIIMX TeHETUYECKYIO CBSA3b MEKLY (Pabora B rpynmax u napax)

YIJI€BOIOPOAAMHU
22 | IlepepaboTka yraeBOJOPOTHOTO CHIPHS [leperonka nHedgtu. Kpekunr nHegrenponykron. Kokcoxummueckoe
IIPOU3BOJICTBO.

23 | XapakTepHble XMMHUYECKHE CBOWCTBA MPEICIBHBIX OJHO- | XUMHUYECKHE  CBOMCTBA  KHCIOPOAOCOICPIKAIIINX OPraHUYEeCKUX
aTOMHBIX U MHOTOATOMHBIX CIIUPTOB; (peHoNa M CIOCOObI | COEAMHEHHUH U CIIOCOOBI UX MOTY4YEHHUS.
WX TTOJTYYEHHUS Brinonnenue 3aganuii

24 | XapakTepHble XMMHUYECKHE CBOICTBa ajbJIErujoB, IIpe-

JIENIbHBIX KapOOHOBBIX KHUCIJIOT, CIOXHBIX 3(uUpoB u




CHOCOOBI UX MOJTYYCHUSI.

25 | CxeMblI IpeBpaleHU OTPaXKAIOIIMX TeHETUYECKYIO CBSI3b
MEX]y YIJIEBOAOPOJaMH U KHCIOPOACOACPKAILIUMU CxeMbl IpeBpaLEHU, OTpaXKaIOIINE TEHETUYECKYIO CBSI3b MEXY
OPTraHUYECKUMH COCTUHEHUSMU: OTKPBITHIC, 3aKPBITHIC, BEILIECTBAMU: OTKPBITHIE, 3aKPBIThIE CMELIaHHBIE.

CMEIIIaHHbIe.
26 | Ypok-pakTuKyM (DKCIIEpUMEHT) Brimonenye sanannit
27 | Cnoxwuble 3¢upsl. XKupbl. YTIeBoabl. XKupsl kak nuraTenbHbIE BellecTBa. [ MAPOINU3 U THAPUPOBAHUE KUPOB.
Moromue cpencrtBa. Oxpana okpyxkawomed cpeabsl. Kpaxman — kak
nuTaTenbHoe BemecTBo. CTtpoeHue yrieBoaoB. [IpumeHeHue yrieBoaos.
AneraTHOE BOJIOKHO. Brinonnenue 3aganuii

28 | XuMuYecKHe CBOMCTBAa a30TCOJACPXKAIIMX COCAMHEHUA M | XMMHYECKHE CBOMCTBA a30TCOJEPKAIIMX COCAUHEHHS U CHOCOOBI HX

CHOCOOBI UX MOJIYYEHHUSI. MOJTYyYCHUSI.
Brimonnenue 3agaHuii

29 | I'eHeTndeckas CBSI3b aMUHOB C JJPYTHMH KJIACCaMU
OpPraHUYECKUX COCAMHEHUN

30 | 'emernueckas CBA3b AMUHOKHUCIIOT C IPYTHMH KJIacCaMu CxeMbl MPEeBpAIEHHUH, OTPAXKAOIIME TEHETHIECKYIO CBSI3b MEKILY
OpPraHUuYeCKUX COCI[HHGHHIZ BCHICCTBAMU: OTKPBITHIC, 3aKPBITHIC CMCIIAHHBIC

31 | AzoTcomepikamniue reTeporuKINIeCKHe COCTMHECHUS

Brimonnenune 3agaHnuii

32 | CxeMbl HpeBpalIeHUH 10 TeMe « A30TCOACpKAIINe
COETMHEHUS»

33 | [ToHsATHE O BEICOKOMOJIEKYJIIPHBIX COCTUHEHHUSIX. CuHTe3 OpraHUYeCKUX COCTMHEHU B TADOpaTOPHH, Ha POU3BO/ICTBE.
OCHOBHBIE METO/IbI CUHTE3a MONUMEPOB. [lonuaTune. [TonyyeHnne opraHU4ECKOTO COEAMHEHUS ONPEEICHHOTO CTPOEHUS U3
[Tonunponunen. @enonpopmanbaeTuaHbIE CMOJIBL. OTJIMYAIOILIET0Cs OT HEro MO CTPOEHUIO COEIMHEHUS TIOCPEICTBOM OJTHOM

34 | CuHTeTHYEeCKUE KayuYyKH U CUHTETHYECKHE BOJIOKHA. WJIY HECKOJIBKUX XMMHUYECKUX peakiuil. llenouku npespaieHuii
(pemieHue 3aa4 U ypaKHEHU) (pelieHye 3a4eTHBIX 3a/1a4 U YIPaKHEHHH )

34 | [loxgBenenue UTOroB Brictynuienue yyammxcst




Kanennapuo-remarnueckoe minanupoBanue 11kiacc 34 yac (1 yac B Hezeno).

Ne HanmenoBanue Temsl DneMEHT coep KaHus
n/m
Tema 1. Xumudeckuii anemeHT (3)
1 Crtpoenue atoma. M30TOIBbL. SInpo u ameKTpoHHas 000JI09Ka. DIECKTPOHBI M IPOTOHBI. MUKpPOMHUD U
MakpoMup. Jlyain3M 4acTHIl MUKPOMUDA.
Pewienue 3anay
2 OCHOBHBIE OHATHS U 3aKOHBI XUMHUH Pemienue 3agau ¢ mpuMeHEHUEM 3aKOHA COXPaHEHHUS MacChl BEILECTBa,
3aKOHa MTOCTOSIHCTBA COCTABA, 3aKOHA COXPAHEHHSI YHEPTHH .
3 Pacuérsl ¢ npumenenneM ypaBHeHuss MeHeneeBa — Pemenue 3a1aq
Kunaitnepona
4 Oco0eHHOCTH pa3MEeIIeHHUs MISKTPOHOB MO OPOUTAIISIM B dusznyecKuil CMbICT KBAaHTOBBIX YHCE (IJIABHOE, OPOUTAIEHOE, MATHUTHOE
aToMax MaJIbIX U OOJIBIIUX IEPHOIOB CIIMHOBOE KBaHTOBEIE umcia). [lorsTre atToMHo# opOuTany. 3aceieHne
aTOMHBIX opOuTanei snektponaMu. [IpuHIMIT MUHUMYMa SHEpPruH,
npuHuun Iaynu u npasuwiio XyHpa.
Brinonnenue 3aganuil
5} CtpyKTypa nNepuoandecKoi CUCTEMbl XUMHUYECKUX CTpyKTypa NeprHOANYECKON CUCTEMbl XMMUYECKUX 3eMeHToB . U.
3JIEMEHTOB Z[ . Meunnemneena. MenpneneeBa. OnpeneneHne CTPOCHHS aToMa TI0 UX KOOPIMHATAM.
Brinonnenue 3amaduit
6 BaneHTHOCTB U CTeNeHb OKUCICHUS BanentHsle anekTpoHbl. BanenTHOCTH. BaneHTHbIE BO3MOXHOCTH aTOMOB.
[NprurHa BBICIIICH BAICHTHOCTH aTOMOB, BJICHTHOCTB JIEMEHTOB IPH 00Pa30BaHUH
XUMHYECKOH CBSI3H T10 JIOHOPHO-AKIEITOPHOMY MEXaHH3MY, Tpa(iieckue cXeMbl
CTPOCHUS BHEIITHUX JICKTPOHHBIX CIIOEB aTOMOB XMMHUECKHX JIEMEHTOB B BO30YK-
JICHHOM 1 HeBO3OY)KIICHHOM COCTOSIHUH. BhInosTHeHne 3a1aHui
7 OcHOBHBIE BUJ/IbI XUMHUECKOHN CBSI3U, MEXaHU3MBI X 00pa- Bu xumieckoi CBsI3H B IPOCTBIX | CJI0KHBIX BEIIECTBAX, CXEMBI 00pa30BaHUs Be-
30BaHUSA IIECTB € Pa3TUIHBIMU BUIAMH CBSI3H, MEXaHH3M 00pa30BaHHs JOHOPHO-
AKIICTITOPHOM, KOBAJICHTHOM CBSI31, OCOOSHHOCTH BOJIOPOTHOM CBSI3U
™ Wonnas xumMudeckas CBsI3b 1 HOHHBIE KpUCTANIMYECKUE PCIICTKU.
8 Tunbl KPUCTATUIMYECKUX PENIETOK U CBOMCTBA BEIIECTB

KoBasieHTHas XuMHUecKast CBSI3b U €€ KJIACCH(OUKAIMS: TT0 MEXaHU3MY
o0pazoBanus (0OMEHHBII U TOHOPHO-aKIENTOPHBII), 110
3JIEKTPOOTPULATEIBHOCTH (MOJISIPHAS U HETIOJISIPHAS), 110 CII0co0y
MIepPEeKPhIBaHIS AIEKTPOHHBIX OpOUTajel (CUrMa u 1), Mo KpaTHOCTH
(oguHapHasi, qBOMHasL, TpolHas, HoxyTopHas). IloaspHOCTE CBSI3M U
MOJISIPHOCTH MOJIEKYJIbl. KpucTannuueckue peeTky sl BEUIECTB C 3TOH
CBSI3bI0: aTOMHAsl M MOJIEKYJIsIpHast. MeTaluinyeckasi XAMUYECKas CBS3b U
MeTaJUINYecKask KpUCTaJUIMUecKas pemeTka. BonopoaHas cBsi3b:
MEXMOJICKYJISIpHasl 1 BHYTPUMOJIEKYIApHas. MexaHu3M o0pa3oBaHusl TOH




CBSI3U U €€ 3HaueHue. IoHHas CBA3b KaK MPEAENbHBIN Cllydyall KOBaJIEHTHOMN
MOJISIPHOM CBSI3H; IEPEXO0]I OTHOTO BUJA CBSI3H B IPYrO; pa3HbIC BUIBI
CBSI3¢l B OJJTHOM BEIIICCTBE.

BrinoHenne TeCTOBBIX 3aJaHUi

XapaKTepUCTUKU XUMAYECKOU CBSI3H.

OCHOBHBIC XapaKTePHUCTHKH XUMHIECKOH cBs31 (HackImaeMocTs,
MIOJIIPU3yEeMOCTh, HAIIPABICHHOCTH). BhImonHeHne 3aannit

10

HpOCTpaHCTBCHHOG CTPOCHUE MOJICKYJI HCOPraHM4YCCKUX U
OpPraHn4YC€CKUX BCIICCTB.

Sp° - ruGpHAM3aLKS y ATKAHOB, BOJBL, AMMHAKA, AIMa3a.

Sp® - ruGpUAM3aLKs y COSMHEHHIT G0pa, ATKEHOB, APEHOB, AHCHOB,
rpadwura.

Sp - THOpUAN3anyUs y COeTMHEHUH OeprylIns, aTKMHOB, KapOWHa.
reOMeTpI/IH MOJICKYJI Ha3BaHHBIX BCILICCTB.

Brinonnenue 3aganui

11

JlucniepcHbIE€ CUCTEMBI.

[lonsTHe 0 oucnepcHBIX cucTeMax. [lucnepcuonHas cpena u IucrepcHas
(1)333. I[GBSITI) TUIIOB CUCTEM U UX 3HAUCHHUE B IIPUPOAC U KM3HU YCJIIOBCKA.
HucnepcHas cucrema ¢ )KUJIKOW Cpelloi: B3BECH, KOJUTOUIHBIE CUCTEMBI, UX
knaccudukanys. 3omau u renu. DPdext Tungans. Koarymsmus. Curepesuc.
MosekynspHble U HICTUHHbIE PACTBOPBIL.

12

3a/1a4yy ¢ UCMOJIb30BAHUEM PA3HBIX CIIOCOOOB BHIPAKECHHUS
KOHIICHTPAIIUU PACTBOPOB.

Penrenue 3amau

13

Pacuérbl, cBsi3aHHBIE C IPUTOTOBJICHHEM PAaCTBOPOB.
[TpaBusio cMemeHus pacTBOPOB, (KIIPABUIIO KPECTAY).

Perrenue 3amau

14

Kpucramnoruaparsl

Pemenue 3agau

15

Knaccudukanus XuMHUECKUX peakluii B OpraHHYECKO 1
HEOPraHWYECKON XHUMUHU.

IToHsITHE O XUMHUYECKOM peaKklnu, €€ OTIUYHUE OT SIACPHON PEaAKIUU.
Peakuuu annorpornuzanuu u n3oMepu3anud. Peakum, uaymme ¢
M3MEHEHHEM COCTaBa BEILECTBA: 110 YNUCIY U XapaKTepy pearupyrounmx u
00pa3yoIuXcs BenIecTB (Pa3ioKeHus, 3aMeIeHHs, 00MeHa, COSTUHEHHUS);
o m3MmeneHuto creneneit okucnenus (OBP u e OBP); o teruioBomy

3 dexTy (3K30- M SHIOTEPMUYECKHE); 10 ¢a3ze (TOMO- U TeTepOreHHBIE);
0 HarpaBJIeHHIO (00paTHMbIe U HEOOPATHMEIE); IO UCIIOJIE30BAHHIO
Karanu3aTopa (KaTAIUTUYECKHE U HEKATATUTHYECKHUE); 10 MEXaHU3MY
(panukanbHBIE U UOHHBIC); TI0 BUAY SHEPTUH, HHUIIUUPYIOIICH PEaKIHI0
(poToxumMuieckue, pagraluoHHbIE, JIEKTPOXUMHUYECKHE,
TEPMOXUMUYECKHE).

Brimonnenue 3aganuii

16

CKopocTh XMMHUYECKUX peakinid. @akTophbl, BIUSIONINE Ha
CKOPOCTb peaKIuil.

[Tonstue o ckopocTr. CKOPOCTh TOMO- M TETEPOTEHHOM peakluii. JHEprus
aktuBanuu. GakTOpHI, BIUAIONINE HA CKOPOCTh PEAKIN: MPUpoIa
pearupyronux BelecTB, KaTaIn3aTopbl, TEMIEpaTypa, KOHLEHTpaIysl.
Karanns romo- u rereporeHHslil, nx Mexauu3mbl. DepMEHTBI, UX




CPaBHEHHUE C HCOPTraHMUYECKUMHU KaTtaiu3aTopamu. MTHruOUTOpHI 1
KaTtanuTHdecKue bl [IoBepXHOCTh COMPUKOCHOBEHUS pearupyrOInX
BCIICCTB.

Brinonnenue 3amaHuil.

17

XUMHUYECKOE PAaBHOBECHE.

ITonsiTHE O XUMUYECKOM paBHOBECUU. PaBHOBECHBIE KOHIICHTPALIUU.
JrHamuyHOCTh paBHOBecHsl. KoHcTaHTa paBHOBecHA. DaKTOPHI, BIUSAIOIINE
Ha CMEIICHUE PaBHOBECHSI: KOHIICHTpAIIUs, JaBJICHHUE, TEMIIEpaTypa.
[Tpunnun Jle Hlarense. BrinmonHenne 3aJaHuid.

18

[Tpon3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

[IpomblieHHOE TOTy4YeHHE XUMUUECKUX BEILIECTB Ha IpUMepe
MIPOM3BOJCTBA CEPHON KUCIOTHI. [IpMHIUIBI XUMUYECKOTO TPOM3BOACTBA
XHMHUYECKOe 3arpsi3HeHUE OKPYKaIOIIel Cpeibl U ero MOCIeACTBUS

19

OxucnutensHO-BOCcCTaHOBUTEIbHBIE peakiu(OBP).

Crenens okucnenus. Kinaccuduxanus peakuii B cBeTe AJIEKTPOHHOM
teopun. OcHoBHBIe noHATUs OBP. Mertoar! coctaBnenus ypasuenuii OBP:
METOJ AIEKTPOHHOTO Oananca, METO/I Moypeakuuil. Bnusaue cpepl Ha
nporekanue OBP. Kitaccudukainus OBP. OBP B opranudeckoii xumuu.
BeinonHeHne 3aaHuil.

20

Onekrponutryueckas auccounanus. (I./1.)

OJIEKTPOJIUTHI U HEIIEKTPOIUTHL. MeXaHU3M AIEKTPOIUTUYECKON
JIUCCOITHAITIH C PA3TUYHBIM BUOM CBsi3U. CBOMCTBA KATHOHOB U aHUOHOB.
Kucnotsr, conu, ocaoBanwms B ceete J.J[. Crenens D./].u e€ 3aBUCUMOCTH
OT MIPHUPO/IBI ANEKTPOIUTA U €0 KOHIeHTparuu. KoHcTanTa aucconmanuy.
Crynenyaras nuccoruaius. CBOHCTBA paCTBOPOB AJICKTPOJIUTOB.
Brimonnenune 3agaHnuii

21

Bonopoanslii mokasarens.

Huccormanust Boael. Koncranra e€ nucconunarnun. MorHHOE pon3BeieHne
BoJbl, Bogopoanslit mokasarens - pH. Cpenbl BOAHBIX pacTBOPOB
3JIEKTPOJIUTOB. 3HAYCHHE BOJOPOTHOTO MTOKA3ATENS I XUMUIECKUX U
OHMOJIOTMUYECKUX MTPOIECCOB.

22

I'upponus.

[onstre runponmsa. ['uaponn3 opraHudecKux ¥ HEOPTaHUIECKUX BEIIECTB
(raymoreHa IKaHOB, CIOXKHBIX 3(UPOB, YIIIEBOIOB, OeKkoB, AT®D) u ero
3HadeHue. [ maponus coneit - Tpu ciaydas. CTymeHdaThIi THIPOITH3.
HeoOpatumertit ruaponus. [Ipaktudeckoe 3Ha4eHUE THAPOIIN3A.
Brimonnenue 3agaHuii

23

Meramibl.

[NonoxeHre METAIUIOB B MEPUOIUUECKON CHCTEME M CTPOCHUE HX aTOMOB.
[IpocTeie BemecTBa-METAITBI: CTPOCHUE KPUCTAIIOB I METAJUTNYECKas
XUMHYECKas CBs3b. Aymorponusi. O0mue pu3ndecKue CBOMCTBa METAIJIOB
Y BOCCTaHOBUTEIbHBIE CBOMCTBA MX: B3aUMOJICHCTBUE C HEMETAJUIAMU
(KuCIopoIoM, TaJIOTeHaMH, CEPOi, a30TOM, BOJIOPOJIOM), C BOJOH,
KHCIIOTaMH, PACTBOPAMHU COJIEH, OpraHMYECKUMH BEIIECTBAMU (CITUPTaMH,
raJioreHaJIkaHaMmu, PeHOIOM, KUCIIOTaMH), ¢O menoyaMu. OKCHJIBI 1




THIPOKCH/IBI METAJIOB. 3aBUCHMOCTEL CBOMCTB 3THUX COSAMHEHHM OT
CTETICHEeH OKHCIICHUS] METAJUIOB. 3HAYCHUE METAJUIOB B MIPUPOJIC U KU3HU
OpraHu3MOB.

24

Kopposus metannos

[onsTre Koppo3uu. XuMHUECKast KOPPO3Usl. DICKTPOXUMUIECCKAs
koppo3us. CriocoOBI 3aIIATH METAIIOB OT KOPPO3HUH.

OO6mue crocoOBI OTYYSHHSI METAILTOB. METallTbl B IPUPO/IE. METAJUTYPTHS
Y €€ BUJIBL: IUPO- U TUAPO- ICKTPOMETAILTYPTHUs. DICKTPOJIU3 PACILIIaBOB
Y PacTBOPOB COCAMHCHUHN METAJJIOB M €r0 3HAYCHUE.

25

Pacu€rbl o Teme «IEKTPOIn3»

Brimmoninenwne 3amaHuii

26

Hemeraminl.

ITonoxeHne HeMETaJIOB B MEPUOJUYECKON CUCTEME, CTPOCHHUE UX AaTOMOB.
DIeKTPOOTPHUIIATEILHOCTD. IHepTHEIE Ta3sl. HeMeTamsl - IpoCcThie
BelecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOSHHUE UX. AJUTOTPOTIHSL.
XuMHudeckre cBoMCcTBAa HeMeTaToB. OKMCIUTEILHBIC CBOMCTBA!
B3aUMOJICHCTBHE C METAJUIAMH, BOJAOPOJIOM, MCHEE
3JEKTPOOTPULATEIbHBIMU HEMETAITIAMH, HEKOTOPBIMU CIOKHBIMU
BelecTBaMU. BoccTaHOBUTENBHBIE CBOMCTBA HEMETAIJIOB B PEAKLUSIX CO
(hTOpPOM, KHUCIOPOIOM, CIIOKHBIMU BEIIECTBAMU-OKUCIUTEIISIMU (230THON U
CEpHOM KHUCIOTaMH | Jp.). BomopoaHeie coeAMHEHUS HEMETAILIOB.
[Tonyyenue ux cuHTE30M U KOCBEHHO. CTpOEHUE MOJIEKY] U KPUCTAIIIOB
3THUX coequHennii. dusnyeckue cBoiicTBa. OTHOMIEHME K BOAE. VI3MeHeEHE
KHCJIOTHO-OCHOBHBIX CBOMCTB B Iepuojiax u rpymmnax HecomeoOpasyromue
U coneoOpasyromire okcuabl. Kucmopomaeie KUCIOThL. M3meHeHne
KHUCJIOTHBIX CBOMCTB BBICILIMX OKCUIOB U THMIPOKCUIOB HEMETAJUIOB B
MepUoJIax M rpyIax.

27

Kucnorsr OpTaHU4YC€CKUC U HECOPTAaHNUYCCKHUC.

3aBHCHMOCTb CBOMCTB KMCJIOT OT CTEIIEH! OKMCJICHHS HEMETaJlia.
Kucnots! B cBeTe npotonutnieckoi Teopun. ConpsKeHHbIE KUCIOTHO-
OCHOBHBIC Tlapbl. Kiaccudukariyst opraHuuecKux 1 HEOPraHUIEeCKUX
kucioT. O0mre CBOMCTBA KUCIOT: B3aUMOICUCTBHE OPTaHUIECKUX U
HEOPTaHMYECKUX KHUCIIOT C METAJJIaMH, OCHOBHBIMU U aM(DOTEPHBIMH
OKCHJIaMHU ¥ TUAPOKCHJIAMH, C COJISIMH, 00pa30BaHKE CIIOKHBIX I(PUPOB.
OC00EHHOCTH CBOMCTB KOHIICHTPUPOBAHHOW CEPHOU U a30THOM KUCIIOT.
Oco0eHHOCTH CBOHCTB YKCYCHON M MypaBbUHOW KHCIIOT.

Brimonnenue 3aganui

28

AM(I)OTCpHBIC OpPraHn4€CKUC U HCOPraHN4CCKUC
COCIUHEHNA.

AMdoTepHBIE COeTMHEHNUS B CBETE MPOTOIUTHUECKON TEOPHUH.
AMOOTEpHOCTh OKCHJIOB U THAPOKCHIOB TIEPEXOTHBIX METAIIJIOB!
B3aMMOJEHCTBHE C KUCIOTaMHU M IIEI0YaMHU

29

IloHsTHE O KOMILIEKCHBIX COCINHCHUAX

KomrmiekcooOpa3oBareb, TUraHabl, KOOPJUHAIIMOHHOE YUCIIO,
BHYTpeHH:Is cepa, BHenmH:A cepa. HomeHkmaTypa JaHHBIX COEAMHEHUH.




[Ipumepsr coequnenmii. AMQOTEpHOCTh aMHUHOKHCIIOT: B3aUMOJIEHCTBUE
AMHUHOKHCIIOT CO IEJIOYaMH, KUCIIOTaMH, CIIUPTaMH, PYT € IPyTroM
(oOpa3oBaHue MOTUMENITHIOB), 0Opa30BaHNE BHYTPEHHEH COH
(6bunozsipHOrO MOHA

30

I'eneTnueckas CBA3b MCXKAY KilaCCaMH OPraHn4YCCKUX U
HCOPTraHNYCCKUX COCHHHCHHﬁ.

IToHsITHE O TEHETUYECKOM CBA3M U T€HETUYECKHUX PsAJlaX B HEOPraHUYECKOU
W OpTraHUYECKON XUMHUH. I 'eHeTHIeCcKre psIIbl MeTalla (Ha IpuMepe
KaJIbIUs M XKeJie3a), HeMeTallia (Cepbl B KpEMHHUS ), IEPEX0HOTO dJIEMEHTa
(tmaKa). 'eHeTnyeckue psabl U TEHETHYECKAs CBS3b B OPTraHUMYECKON
XUMUH (COSIMHEHNS ABYXaTOMHOTO yriieposa). EnnHcTBO Mupa BemecTs.
Brimonnenue 3agaHuii

31

HeHO‘-IKI/I HpeBpaHleHHI;'I, OTpaXXaromue reHeTUICCKYO
CBA3b MCKAY KJIaCCaMH HCOPraHUYCCKHUX U OPraHUICCKUX
BCIICCTB.

Brimonnenue 3agaHuii

32

XUMUS U DKOJIOTHSL.

XuMuYecKoe 3arpsi3HeHne OKpyKaroriei cpensl. Oxpana rugpocheps! oT
XMUMUYECKOro 3arpsisHeHust. OXpaHa IOYBbl OT XUMHUYECKOTO 3arpsI3HEHNU .
Oxpana atMochepbl 0T XMMUUECKOTo 3arpsizHeHust. OxpaHa (Iopsl 1
(hayHBI OT XUMHUYECKOT'0 3arps3HeHus. buorexnonorus u reaHas
HWH)XEHEPHSL.

BricTyruieHns yyamuxcst

33

XHMHUS U IOBCEIHEBHAS KU3Hb YEIOBEKA

Homamasist anteka. Moromue u unctsmme cpeactsa. Cpeactsa 00pbObI ¢
OBITOBBIMU HaCEKOMBIMU. Cpe/ICTBA INYHOM TUTUEHBI U KOCMETUKU. XUMHUS
U nuiia. MapKUpoBKa YIIaKOBOK MUIIEBBIX U THTHEHUYECKUX TPOJYKTOB U
YMCHHUE UX YUTAaTh. DKOIOTHs JKHUWJIHNIIA. XHUMHS ¥ T€HETHKA YeI0BeKa.
BrIcTyniieHUs yqarmxcs

34

TlonBeneHne UTOTOB

BLICTYHJ'IGHI/IH ydaluxcs




Camoananus.
1. Ha xakoM coaeprkaTelbHOM MaTepuae?
- Ha marepuane opranudeckoit u oomieit xumuu (10,11 kmacce).
2. Yem coneprkanme Kypca OyeT KaueCTBEHHO OTJINYaThCs OT 0a30BOro Kypea ...7
-coaepxkanuu kypca xumuu B 10-11-x kiaccax mpeacTaBiieHbl TOJIBKO OCHOBOIOJIATAIOIINE
XUMHUYECKHE TEOPETUYECKHIE 3HaHUS, BKIIIOYAIOIIUE caMble o0mue cBenenus. [loBepxHOCTHOE
M3yYeHUE XUMHUU HE O0JIeTYAEeT, a 3aTPYAHSIET €€ YCBOCHHE
3. Kakumu y4eOHBIMH U BCIOMOTATEIbHBIMU MaTepUaiaMu odecrieueH?
1. JlumakTudeckrue MaTepuabl 1o opranudeckor xumuu 1 10 -11kmaccoB TaTapckoit
00111e00pa30BaTEIbHOM HIKOJIbI
2. XuMHs: TPAKTUKYM 110 opranndeckort xumuu. 10-11xmaccel/ coct. H.. Tymnun. - Bonrorpan:
Yuurens, 2006
3. Xumusi: mpakTukyM 1o obmieit xumuu. 10-11kmaccer/ coct. H.U. Tynun. - Bonrorpan:
Yuurens, 2006
4. 3agavHuK ¢ «ImoMOITHUKOM». 10-11kimacchl: mocobue s yqamuxcs 001meoopa3oBaTeIbHBIX
yupexaenuit / H.H.I'apa, H.W. I'abpycesa. —M. : IIpocBemmenue, 2009
5. YuumMmcs permarts 3agaun mo XxumMuu. 8-11 kimaccel/aBT.-cocT. P.A. boyapuukoBa. —-13x1.2-¢. -
Bonrorpaa: Yuurens, 2016
4. Kakue BUbI 1€ATE€IbHOCTH BO3MOXKHHI ...7
- pelleHue 3aay;
- BBITIOJTHEHUE YIIPAKHEHUH,
- BBIIIOJIHEHUE IIPEBPALLICHHUN 110 OPraHUYECKON U HEOPraHUYECKOM XUMMUH;
- BBIMIOJIHEHUE MPAKTUYECKUX PabOT (pelIeHrne IKCIEPUMEHTAIbHBIX 33/1a4);
- HarucaHue pedepaTos;
- IOATOTOBKA MPE3eHTAIU I
6. Kakue BubI pabOT MOTYT BBIIIOJIHHUTD y4aruecs?
- Hantucanue pedepar;
-COCTaBJICHUE IIPE3EHTALINN;
- BBITIOJTHEHUE KOHTPOJIBHOTO TECTA.
7. KakoBa 70711 CaMOCTOSITENIbHOCTH YUCHHKA ?
- Yyamuecst MOTYT BBIOpaTh BHJ OTUETHBIX padOT U3 MPEIOKEHHOTO NIepeyHs, [ | TuTepaTypy,
10 KOTOPOM OHU OyJIyT TOTOBUTH COOCTBEHHBIE PAOOTHI.
8. KakoBbI KpUTEpUH YCIEIIHOCTH?
- Y4YeHHK NOoJy4aeT 3aueT IpU YCIOBUM BBIIIOJHEHUS pabO0Thl, B MPEIJIOKEHHON YUUTEIEM
dbopMe ¢ coboIeHueM CTaHIapTHRIX TpeOoBaHM K UX oopmiieHuto. [
JlononHUTENbHBIE OAJUIBI BHICTABIISIIOTCS 32 BBINOJIHEHHE JOTIOJIHUTEIBHON padOoThl, y4acTus B
MEPOMPUITHSIX, TPOBOJIUMBIX TIO MIPEAMETY, YUaCTUE B OJUMIIHAIaX TI000TO YPOBHS;
MHUIMATUBHYIO MyOJIMYHYIO IPE3EHTALINI0 CBOEH pa0OThI B IIKOJIE WM 32 €€ IpeleaMU
(KOHKypC, CMOTp, MyOIMKanus U T.11.).
Htorosas paboTa cuuTaeTCs BHIMOJIHEHHBIM, €CJIM YYEHHK 3aBOEBBIBAECT IPU30BOE MECTO HA
OJINMIINA/IE MYHULIUTIAIbHOTO YPOBHS
9. Kakum 06pazom B mporiecce paboTsl OyaeT puKcUpoBaThCs JUHAMUKA HHTepeca?
- CobecenoBanue B mpolecce paboThl
10. KakoBa ¢opmMa UTOrOBOM OTYETHOCTH?
- BBICTABJICHHE PA0OT Ha MIKOIBHBIX MEPONPUSITHUSX.



