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[logcHUTEIbHAA 3aNIUCKA
HeoOxoauMocTs pa3paboTKu 3JEKTHBHOTO Kypca mis ydammuxcs 10-x m 11-x kiaccoB

«XuMHS B 337a4ax M YIOPaXHEHHUAX» OOyCIOBIICHA TEM, YTO B COOTBETCTBHU C 0Oa3MCHBIM
Y4eOHBIM IUIAHOM CpenHero (TOJHOTO) oOIero oO0pa3oBaHHMs XMMHHM 32 2 TOJa BBIIEISETCS
Bcero 68 wacoB. B comepxkanum kypca xmmuu B 10-11-x Kkimaccax mpeCTaBJICHBI TOJBKO
OCHOBOIIOJIAralOlMe XMMHUYECKHE TEOPETUUYECKHE 3HaHMs, BKJIIOYAIOIIME caMble o0Imue
cBereHus. [loBepXHOCTHOE H3yyeHHME XUMHUU He o0Jierdaer, a 3aTpydHSeT €€ YCBOEHHE.
OCOOEHHOCTBIO JTAHHOTO Kypca SIBIISIETCSI TO, YTO 3aHATHUS HAYT NMapaJIENIbHO C H3Y4EeHHEM
Kypca opranmdeckoil xumuu B 10-oMm kiacce, U ¢ u3ydyeHUeM Kypca obOmed xumuu B 11-om
KJj1acce. JT0 €T BO3MOXHOCTb IIOCTOSTHHO M MOCJIEJIOBATENbHO YBSI3bIBAaTh YU€OHBIM MaTepuai
Kypca ¢ OCHOBHBIM KypCOM, a YYaIlIMMCsl TOJy4aTh Oojiee TMPOYHBIC 3HAHHS IO IPEIMETY.
[Iporpamma Kypca MOCTYXHT UIS CYIIECTBEHHOTO YIUIYOJICHHS W PACIIUPEHUs 3HAHUHA 10
XUMHH, HEOOXOJIUMBIX i KOHKpPETH3allMd OCHOBHBIX BOIPOCOB OpraHM4eckou, oOuieil u
HEOPraHWYeCKON XWMUU H ISl OOIIETro pa3BUTHUS YUCHUKOB.
eab kypca:
® pacCIIMpEeHHEe 3HaHUH, (OPMHUPOBAHNE YMEHUHN M HaBBIKOB y YYalUXCs 1O pelle-
HUIO pacyeTHBIX 33Ja4 ¥ YIPaXXHEHUH 110 XMMHUH, pa3BUTHE [T03HABATEIbHON aKTUBHOCTHU
U CaMOCTOSTEJILHOCTH.
3anayu Kypca:
e yriiyOJieHne U paclIMpeHre 3HaHUH 110 XUMUH
®33KpENUTh YMEHUS M HABBIKM KOMIUIEKCHOI'O OCMBICICHHUS 3HAHUM U MX IpuMe-
HEHMIO [IPY PEILIeHUH 3aJa4d U YIPaKHEHUH;
eyicceloBaTh U aHAIW3UPOBATh AITOPUTMBI PEIIEHUs] TUIOBBIX 3a]la4, HAXOAUTh
crocoObl pelIeHnss KOMOMHUPOBAHHBIX 3a/1a4;
¢ GopMUPOBATH LIEJIOCTHOE IMPEJCTABICHHE O MPUMEHEHUH MAaTeMaTUYecKOoro am-
naparta IpH pelieHHMH XUMUYECKUX 3a]au;
® pa3BHBATh Yy yYalllUXCs YMEHHs CPAaBHUBATh, aHAJIM3UPOBATH U JIeNaTh BHIBO/IBI;
 C11I0co0CTBOBATh (HOPMUPOBAHUIO HABBIKOB COTPYIHUYECTBA B MPOLIECCE COB-
MECTHOI paboThI;
® Pa3BUTh MHTEPECH] YUAIIMXCS, YBIEKAIOUINXCS XUMHUEH.
Kypc 6a3upyercst Ha 3HaHUAX, MOJIy4aeMbIX YYAIIUMUCS MPU W3YYEHUHM XMMHU B OCHOB-
HOM MIKOJIe, U HEe TpeOyeT 3HaHUS TEOPETUUYECKUX BOMPOCOB, BHIXOSIINX 32 PAMKH IIKOJBHOM
nporpamMmbl. B To ke BpeMms A YCHEUIHOW peaju3alyy 3TOro 3JIEKTHBHOTO Kypca HeoOXou-

MO, YTOOBI pe651Ta BJAJIeNIM BaXKHEHUIIIMMH BBIYKNCINTEILHBIMU HaBbIKaMH, aJITOPUTMAaMH pCHIC-



HUS THMOBBIX XUMUYECKUX 3a7a4, YMEIH MPUMCHSITh IIPH PEIICHUU 3a/1a4 BaKHEHIe Ghuznye-
CKHE€ U XUMUYECKHUE 3aKOHBI.

B kauectBe 0CHOBHOM (pOpMBI OpraHM3allMM y4eOHbIX 3aHATUN MpeJlaraeTcs MpoBeIeHUE
CEMHUHApOB, Ha KOTOPBIX J1a€TCsl KPaTKOE 00BSCHEHUE TEOPETUUYECKOIO MaTepuaa, a Tak ke pe-
LIEHUE 33/1a4 ¥ YIPAXHEHUH 110 JaHHOU TeMe.

JI71s1 IOBBIIIEHHST UHTEPECa K TEOPETUUECKUM BOIPOCAM M 3aKPEIUICHUs] U3YYEHHOTO Ma-
Tepuaia, MpeayCMOTPEHbI YPOKH-TIPAKTUKYMBI 10 COCTABJICHHIO CXEM IpEBpalleHul, oTpaxa-
IOIIUX TEHETUYECKYIO CBSI3b MEXY KJIaCCaMU HEOPraHUYECKUX M OPTaHMYECKHX BEIIECTB U CO-
CTaBJICHUIO PACUETHBIX 3aJa4, C YKa3aHUEM CIIOCOOOB HX PEIICHHUS.

[Ipu pa3paboTke mporpaMMbl JEKTUBHOTO MPEIMETa aKIEHT JeJancs Ha T€ BOIPOCHI, KO-
TOpble B 0a30BOM Kypce XMMHUHU OCHOBHOM M CpeHEH ILIKOJIbI pacCMaTpUBAIOTCS HEJOCTATOYHO
MIOJTHO WJTK HE PacCMaTPHUBAIOTCS COBCEM, HO BXOJIAT B IIPOTPAMMBbI BCTYITUTEIHHBIX YK3aMEHOB B
BY3bl. 3a/1aud U YIPOKHEHUS MOJOOpaHbI, TaK YTO 3aHATUS MO MX PEIICHHUIO MPOXOIIT Mapa-
JIENIBHO C M3Y4YaeMbIM MaTepualoM Ha ypokax. BoJbIIMHCTBO 3a7ay M ympaXHEHHH B3ATO U3
KHNMog no EI'D npenpiaymux jaeT, 4TO NO3BOJIAET MOATOTOBUTH yyaniuxcs kK caade EI'D.

DJIEKTUBHBIM KypCc «XHUMHUSA B 3aJadyaX WU YHPAKHEHUAX» COBMECTUM C MPOTPaMMOit
O.C.T'abpuensina, WN.I'.OctpoymoBa, C.A.CnaaxoBa (IIporpamma kypca xummm g 10-11
KJIACCOB) U y4€OHO-METOIUYECKHM KOMILICKTOM.

DIIEKTUBHBIN Kypc «XHUMUSA B 33Jja4axX U YIPAKHEHUSIX» NMpeaHa3HaueH i ydamuxes 10-
11-w1x k1accoB u paccuntan Ha 34 daca B 10kmacce u 34 yaca B 11 knacce

(1 gac B Henemo B 10 u 11 knaccax).
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[lesu u 3aJ1a4u
OcHosHnas yenb n3ydeHns y94eOHOTo (3JIEKTUBHOT0) Kypca

(hopMHpOBaHKME MPEACTABICHUI O XHMHYECKON COCTaBJISAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, OBJIAJICHHE BAKHEHIIUMU XUMUYCCKUMU TIOHATUAMH, 3aKOHAMH M TCOPUSIMHU.

Ocnosnvie 3a0ayu.

OBJIQJICHUE METOJaMH HAy4HOTO ITO3HAHUSA I OOBSICHCHHS XHUMHYCCKHX SIBJICHUU U
CBOWCTB BEIECTB, OLICHKU POJIM XMMHUU B Pa3BUTUH COBPEMEHHBIX TEXHOJIOTMH M TMOJYYCHUHU
HOBBIX MaTepPHAJIOB;

BOCIIMTAHUE YOCKICHHOCTH B TIO3MTUBHOW pOJM XUMHUH B JKU3HH COBPEMEHHOTO
oOriecTBa, HEOOXOIUMOCTH TPAMOTHOTO OTHOIICHHSI K CBOEMY 3J0POBBI0 U  OKpYXKaroIeh
cpene;

MPUMEHEHHE TMOJYYEHHBIX 3HAHMW JUIsi O€30MacHOr0 HCIOJNb30BaHUS BENIECTB U
MaTepHuasoB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 33]1a4 B
MOBCETHEBHON KHU3HU, MPEAYNPEKIACHUS SBICHUN, HAHOCAIIUX BpEA 3I0POBBIO UeEIOBEKa U

OKpYKaloLIEH Cperie.

O611as XapaKTepUCTUKA y4eOHOTO0 (3/71IeKTHBHOT0) Kypca
Cogepxannie ydeOHOTO (AJIIEKTHMBHOTO) Kypca «XMMHA B 327a4aX M YHPaKHEHHX»

MPEJCTAaBICHO JMHEHHBIM CHOCOOOM MOCTPOEHMs YUEOHBIX HporpamMM. Y4eOHBIH Marepuai



BBICTPANBAETCS B OJIHOM JIMHUU M COCTOUT U3 MOCIIEAOBATEIBHO CBSI3aHHBIX MEXKy CO00# rIaB u
TeM. Y4eOHBIH MaTepral KaXJI0W MOCIEIyIOUIeH IIIaBbl SBJISETCS JIOTHYECKUM IPOJIOJHDKEHUEM
TOTO, YTO M3y4aJOCh B MPEABIAYIIMN TJIaBe. DTO TO3BOJISET KOHOMHUTH BPEMS, MOCKOJIBKY
WCKITIOYaeTcs TyOIMpoBaHUe MaTepraa.

[IporpamMmMHBIii  MaTepuand OTpaxka€T BCE COBPEMEHHBIE 3ampochl  OOIIecTBa:

dbopmupoBanus (yHAAMEHTAIBHBIX TPEJCTABICHUNA O MHpE, BKIIOYAIONINX HapsIy C
(GU3UYECKUMU W OHOJIOTHYECKUMHU 3HAHUSMH, HEOOXOTUMBIH 00beM XUMHYECKUX 3HAHHM;

(hopMupoBaHNE XUMHUYECKUX 3HAHWM BAXKHBIX KaK ISl TIOBCEAHEBHOM XKU3HH, TaK U IS
NESITETHHOCTH BO BCEX 0OJIACTAX HAYKH, HAPOJHOTO XO3SIIICTBA, B TOM YHCJIE HE CBS3aHHBIX C
XUMHEN HETMOCPEICTBEHHO.

Xumudeckoe oOpa3oBaHWe HEOOXOJUMO TaKXke Ui CO3JaHus Yy OOy4arouuxcs
MPEACTABICHUN O PO XUMHUHM B PEIICHHH DSKOJOTUYECKUX, CHIPHEBBIX, JHEPTETHUYECKUX,
MPOI0BOJILCTBEHHBIX, MEAUITMHCKHUX TTPOOIIEM YEeIOBEUECTBA.

Llennocmuvle  opuenmupwst  IlporpaMMBbl  ONIPEAENSAIOTCS  HANPABJICHHOCTHIO  Ha
HallMOHAJBHBI  BOCIUTATEIBHBIM HA€all, BOCTPEOOBAHHBIA COBPEMEHHBIM POCCHUHCKHM
00111eCTBOM U TOCYIapCTBOM.

[Iporpamma npegycMaTrpuBaeT obecnieueHre o0Ieo0pa3oBaTeIbHON U OOIMICKYIbTYPHOU
MOATOTOBKM ydaniuxcs. [Iporpamma no3BosisieT pacKpbiTh BEAYIIUE UJIEH U TEOPUU XUMHUUYECKOI
HayKH, (OPMUPYIOIINE MHPOBO33PEHUE YYalIUXCS — 3aKOH COXpAaHEHHUS Macchl U SHEpPrum,
[Tepuonuueckuii 3axkon JI. WM. Menneneea, Teopuss XMMHUYECKOTO CTPOCHHUS OPraHUYECKUX
BelecTB, Teopust pacTBopoB. llomydeHHble 3HaHUSA CO3JAIOT YCJIOBHS S TOHUMAaHUS
3aBUCHUMOCTH CBOWCTB BEIIECTB OT COCTaBa U CTPOEHHUS; OOYCIOBJIEHHOCTh IPUMEHEHUS
BEIIECTB MX CBOMCTBAMU; MaTE€pUaIbHOE €AUHCTBO HEOPTaHUYECKHX M OPraHUYEeCKHUX BEIIECTB;
BO3pACTAIOIIEeH POJIM XUMHUU B CO3/IaHUU HOBBIX JIEKAPCTB M MaTEpUajoB, B SKOHOMHH CHIPbS,
OXpaHe OKPY)KAIoIIel Cpebl.

Cogepxanue [Iporpammsl pa3paboTaHO B COOTBETCTBUU C TPEOOBAaHUSIMH COBPEMEHHOM
JUIaKTUKH U BO3PACTHOM TMCHXOJIOTUY M HAMPABICHO HA pellieHHe 3a7ad 1o (GopMHpOBaHUIO
y YyYalIMXCcsi Hay4HOTO MHPOBO33PEHUS, OCBOEHHUS OOIIEHAyYHBIX METOJOB TO3HAHMUS,
MPAKTUYECKOTO MPUMEHEHHUS TOJYYEHHBIX 3HAHUN, CO3[JaHUE MEXIPEIMETHBIX CBS3EH C
npeaMeramMu obnacTeit MaTeMaTHUEeCKUX M TYMaHUTAPHBIX HAYK.

[Iporpamma yd4eOHOTO (PTIEKTUBHOTO) Kypca «XMMHS B 32J1a4aX M yHPaKHEHHIX»
MpeACTaBJICHA CIECAYIOIIMMU COAEPKATEIbHBIMU KOMIOHEHTAMU:

Bgenenue;

YrneBo1opoisl;



Kucnopoaconepxaiiue opraHu4eckre BEIECTBa;

AzoTconeprkale OpraHn4eckie BelecTBa;

Crpoenue atoma u nepuoanyeckuii 3akoH /[.1. Menneneesa;

CrpoeHue BellecTBa;

XUMHUYECKUE PEAKIIUY;

BemntecTBa 1 uX cBOCTBA;

XuMHus B )KU3HU O0IIECTBA.

Ipunyunst u ocobennocmu cooeporcanus Ilpoepammoi:

MPUHIMI CUCTEMAaTUYHOCTH U TIOCJIEI0BAaTENIbHOCTH IPEAINOJaraeT BbIJEJIIEHUE B
M3y4aeMOM MaTepHalie BEAYIIUX UAECH U TEOpUH, BBICTPAUBAHKE JIOTUYECKOW CUCTEMBI Kypca
u ydyeOHOro MaTepuana BHYTPM OJHOW TJiaBbl, TeMbl. [IpUHIUI CHCTEMHOCTH U
MOCJIEIOBATEIbHOCTA  TO3BOJISIET  COXPAaHUTh COOTHOUIEHHE MEXIy TEeOpEeTUYECKUMU
MOJIOKEHUSIMA M TMPAKTUYECKOM cocTaBisitonie Kypca. PeanusyeTcst B mocienoBaTebHOCTH
TEOPUH, MPAKTUKH, KOHTPOJISI U CAMOKOHTPOJISI 00YJarOIINXCs;

MPUHIIUI HETPEPHIBHOCTH MO3BOJISIET OPraHW30BbIBaTh OOyUEHHE C OMOPON Ha 3HAHUS
XUMUH, TOJYyYCHHBIC HA CTYIEHSAX HaYaJIbHOTO OOIIEr0 U OCHOBHOTO OOIIEro o0pa3oBaHus, a
TaK)K€ Ha XU3HEHHBIM ombIT ydamuxcs. Kpome Toro, 00Jbllyi0 posib WUrpalOT 3HAHMUS,
chopMUPOBaHHBIEC IPYTHM MIPEAMETHBIMH 00JIACTIMH;

NPUHIMUI  JOCTYTHOCTH W WHIUBUIyalIM3alMd CTPOUTCA Ha Yy4eTe Y4eOHBIX
BO3MOXHOCTeH oOyyatomuxcs. [lo3Bonsier BbIOpaTh oONTUMaIbHO Y4YeOHBIA Marepual,
COOTBETCTBYIOIIUN BO3PACTHBIM, (PU3UYECKHM, MCUXOJIOTHYECKMM U HUHTEIUICKTYalbHbIM
ocobeHHOCTSIM o0yvaromuxcs. O0yuyeHne XuMU4eCKOMY COJEPHKAHUIO OCTAETCsl JOCTYIHBIM,
HO MO3BOJISIET YMCTBEHHO M MHTEJIEKTYaJ IbHO Pa3BUBATH O0YYAIOIIUXCS;

MPUHIMI BapHaTUBHOCTH B OpraHu3allud 00pa30BaTEeNbHONW JAEATEIbHOCTH JIaeT
BO3MOXHOCTB JJIs1 Pa3IMYHBIX BAPHAHTOB peaIU3allui TEOPETUIECKON U MPAKTHUECKON 4acTh
Kypca, UCXOJIsl U3 00eCIeYeHHOCTH Kypca MaTepHallbHO-

TEXHUYECKUM, HH(POPMAIIMOHHBIM, METOAMYECKMM oOOecledeHneM, OCOOEHHOCTAMU
pasHBIX Ipynn ydamuxcs B kiacce. [103BossieT uckatb KOHCTPYKTUBHBIE IyTH OpraHU3aluu
y4eOHOIl 1eITeTbHOCTH HE TOJIBKO YUUTENI0, HO U 00yJaromumcs;

INPUHLIMI MHUHUMAaKca B OpraHu3allud 00pa3oBaTeNbHON JEATEIbHOCTH IO3BOJISET
00y4aromuMcsi OCBOUTh 00s3aTEIbHYIO0 YacTh peajnu3yeMoil mporpammbel. B To ke Bpems
nporpaMma JaeT BO3MOXKHOCTh Pa3BUTHIO TBOPYECTBA, WHTEIUIEKTAa OOydalluxcs dYepes

y4acCTHuC B HpOCKTHOfI ACATCIIBHOCTH,



HCCIIEA0BATEIBCKOM NEATEIBHOCTH, B PEIICHUH 33/]1a4 IOBBIIIEHHOTO YPOBHS CIIOKHO-

CTH.

CucreMHO — JEATENBHOCTHBIM MMOAXOJH, peanusyeMblii B IIporpamme, no3BossieT
(bopMUpPOBaTh JTHMYHOCTHBIE, METApPEJMETHBIE M TPEAMETHBIC PE3YNIbTaThl, 0003HAYCHHBIC
(benepanabHBIM rocyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM B IPEAMETHON 001acTh

«EcTecTBEeHHBIE HAYKW» C YIETOM UHJIMBUIyalbHBIX 0COOEHHOCTEN 00yYaromuXcsl.

MecTo B yueO6HOM IJ1aHE
Ha ypoBHe cpeanero obuero o0pa3oBanus y4eOHbIN (3JEKTUBHBIN) Kypc SBISETCS

KypCcoM I10 BBIOOpY 00yUaromuxcs B mpeaMeTHol obnactu «EcTecTBeHHbIE HAYKI.
[Tporpamma y4eOHOTO (37IEKTUBHOTO) Kypca «XHMHS B 3aJa4ax U YHPAKHEHUSX)
paccunTaHa Ha 68 y4eOHBIX 4acOB, HA H3yUEHHE Kypca B K&KIOM

KJ1acce mpejmosiaraercs BeiAeauTh o 34 gacos (1 gac B Henmenmto, 34 yueOHbIC HEEH).

TpeboBaHMS K YPOBHIO NOJTOTOBKU BbIYCKHUKOB

B pe3ynbTaTe u3ydeHus 3JE€KTUBHOTO IPEAMETA YUYEHUK JOJDKEH

3HAaThE/IIOHUMATE

Baxueiinre XuMUYECKHE TOHATHS: BEIIECTBO, XMMUYECKUHN AJIEMEHT, aTOM, MOJIEKYa,
Macca aTOMOB M MOJIEKYJI, MOJIb, MOJISpPHAsi Macca, MOJIIPHBIA 00bEM, AIEKTPOIUTHYECKAS JIHC-
COITMAITUs, TUAPOJIN3, JICKTPOJIU3, TEIUIOBON A((PEKT peakuuu, SHTAIBIHI, TEIIOTa 00pa3oBa-
HUS, XUMHYECKOE PAaBHOBECUE, KOHCTAHTAa PaBHOBECHS, YIJIEPOIHBIN CKelleT, (hyHKIIMOHAIbHAS
rpyIina, TOMOJIOTHS, CTPYKTYpHAasi U IPOCTPAHCTBEHHAsI U30MEPUSI;

OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAHEHHUsI MAcChl BEIIECTB, NMEPUOAUYECKUM 3aKOH,
3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOrajJpo, 3aKOH ['ecca, 3aKOH JEUCTBYIOIIMX MAacC B KMHE-
THUKe U TepMoauHaMmuke; Kiaccudukanuio 1 HOMEHKIATYpy: HEOPraHMUECKUX U OPTraHUYEeCKHX
COCJIMHEHUI;

YMeThb

Ha3piBaTh: 3y4eHHBIE BEIIECTBA 10 «TPUBHAIIBHON» U MEXAYHAPOIHOM HOMEHKIIATYpE;

Onpenensats: BaJ€HTHOCTh U CTENEHb OKUCIEHUS XMUMHUYECKHUX BIIEMEHTOB, XapakTep
Cpelibl B BOJIHBIX pacTBOpPAaxX, OKUCIUTENb U BOCCTAHOBUTEINb, HAIIPABICHUE CMEILIEHUS PaBHOBE-
CHS TIOJI BIUSIHUEM DPA3IUYHBIX (AKTOPOB, U30MEPHI M TOMOJIOTH, MPUHAICKHOCTh BEIIECTB K
Pa3IMYHBIM KJIaccaM OPraHUYECKUX COEIUHEHMI;

HpOBO,Z[I/ITL PAaCUYCTLI IO XUMHUYCCKUM (bopMynaM " YPaBHCHHAM peaKuHﬁ;



OcCyIecTBIATh CaMOCTOSTENBHBIM MOUCK XUMHYECKOW MH(OPMAIMKM C HCHOJIH30BAHUEM
Pa3IMYHbIX UICTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO-NIONYJISIPHBIX U3JaHUM, KOMIIBIOTEP-

HBbIX 0a3 TaHHBIX, pecypcoB MuTepHeTa).

HJIaHI/IpyeMbIe pe3yJIbTAaThbl
[Inanupyemble pe3yabTaTbl OCBOEHHUS IPOrpaMMbl y4eOHOro (3JIEKTUBHOTO) Kypca

VTOYHAIOT W KOHKPETH3WPYIOT oO0Iiee TOHUMaHWE JIMYHOCTHBIX, METalpeIMETHBIX U
MPEIMETHBIX PE3YJIbTATOB KaK C IMO3WIMN OpraHW3allid WX JIOCTHKEHHS B 00pa30BaTENbHOM
JESTeNbHOCTH, TaK M C MO3UIIMI OLIEHKHU JOCTHKEHHUS dTHX PE3yIbTATOB.

Pesynbrarhl m3ydeHusi y4eOHOTo (DJIEKTHMBHOTO) Kypca MO BBIOOPY OOyYaromuxcs
JOJKHBI OTPAXKaTh:

pa3BUTHE JIMIHOCTU OOYJAIONIUXCS CPEICTBAMU MPEUIaraeMoro sl I3y4eHHUs! y4eOHOTO
npenMeTa, Kypca: pa3BuTue 001el KyIbTyphl 00yJaronuxcs,

WX MHPOBO33PEHHSI, IICHHOCTHO-CMBICIOBBIX YCTAHOBOK, Pa3BUTHE TIO3HABATEIHHBIX,
PETYISTHBHBIX W KOMMYHUKATHBHBIX CIOCOOHOCTEH, TOTOBHOCTH M CIHOCOOHOCTH K
CaMOPAa3BUTHIO U TIPOPECCHOHATBHOMY CaMOOTPEACIICHHUIO;

OBJIAZICHUE CUCTEMATHYCCKUMHU 3HAHUSAMU W TIPUOOPETEHHE OIbITa OCYIIECTBICHUS
1eJIecO00pa3HO U pe3yIbTaTUBHOM e TEILHOCTH,

pa3BUTHE CIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOpa30BaHHIO, OBIIAJICHUIO KITFOUEBBIMU
KOMIIETEHTHOCTSIMH, COCTaBJISIOIIIMMHU OCHOBY YMCHHUSI:

CaMOCTOSITCJILHOMY ~NPHOOPETCHUI0O W HWHTETpAllMd 3HAHWH, KOMMYHHKAIIMA U
COTpyOHHYECTBY, 3(G(GEKTUBHOMY  pelleHHI0  (pa3pelieHuio) npolieM, OCO3HAHHOMY
UCIOJIb30BAHUIO0 MH(POPMAIMOHHBIX U KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH, CAMOOPraHM3alluu |
CaMOPETYJISIINN;

oOecrieyeHHe aKaJIeMUYeCKOH MOOMIBHOCTH M (WJIHM) BO3MOXXHOCTH TOJUICPKUBATH
n30paHHOE HarpaBiieHue 00pa30BaHus;

oOecnieyeHne npodeccHoHaNbHOM OpUEHTAIIMH 00yYatOIIUXCS.

Inanupyemvle 1uuHOCMHbBIE PE3YTLIMANMDL

JIM4HOCTHBIE pe3yNbTaThl BKIIIOUYAIOT:

POCCHHCKYIO TPaXJTAaHCKYI0 HWAEHTHYHOCTh (MAeHTU(UKAIUs ce0s B KauecTBe
rpaxaanuHa Poccuu, ropZocTh 3a JOCTHKEHHS PYCCKHX YUCHBIX, 32 PYCCKYIO HayKy, OCO3HaHHE
U ONIYIIEHHE IJMYHOCTHOW COMPUYACTHOCTH CyAbOe poccuiickoro Hapoaa). OcosHaHHOE,
YBOXKHUTEIHHOE M JAOOpOKENaTeIbHOE OTHOIICHUE K UCTOPHUH, KYIbType, PEUTHH, TPaIHUIIHIM,

S3bIKaM, LIEHHOCTSM HapoaoB Poccuu u Hapo10B Mupa;
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c(OPMHUPOBAHHOCTh IEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKU U OOIIECTBEHHOH MPAKTHUKH;

C(OPMHUPOBAHHOCTh ~ LEHHOCTH  3/JI0pOBOrO W  Oe3omacHOTO  o0pasza  KH3HH,
WHIUBUAYaJIbHAsA U KOJUIEKTHBHAs 0€3011aCHOCTDb B UPE3BbIYANHBIX CUTYAIUSX;

c(OpPMHUPOBAHHOCTD OCHOB IKOJIOTUYECKOMN KYJIbTYpBI, COOTBETCTBYIOILLIEH
COBPEMEHHOMY YPOBHIO SKOJIOIMYECKOTO MBILICHHUS;

OCBOEHHOCTH COLIMAIBHBIX HOPM, MPaBUJI OBEIEHUS, PoJiei 1 GOpM COLUAIbHOM KU3HU
B IpYIIax U COOOIIECTBAX;

OCO3HAHHOE, YBAXKUTEIIbHOE U JI00pO’KENIaTeIbHOE OTHOIIEHHUE K JPYTOMY YEIOBEKY, €T0
MHEHHUIO, MHUPOBO33PEHUIO, KYJIbTYpeE, S3bIKY, Bepe, TpakJaHCKOH mo3uuuu. ['0TOBHOCTH U
CIOCOOHOCTH BECTH JIUAJIOT C JPYTUMHU JIIOIbMH U IOCTUTaTh B HEM B3aMOIIOHUMAHUS;

pa3BUTOE MOPAJIbHOE CO3HAHNWE U KOMIIETEHTHOCTh B PELIEHUU MOPAIbHBIX NMPoOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpPa, (OPMUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBE/ICHUS, 0CO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHBIM MOCTYIKaM;

3CTETUYECKOE, SMOIMOHAIbHO-IIEHHOCTHOE BU/IEHUE OKPYXKAIOIIEro MHpa; CIOCOOHOCTh
K SMOLIMOHAIbHO-LIEHHOCTHOMY OCBOCHHIO MHPA.

IInanupyemvie memanpeomemuule pe3yabmanmbyl

MeranpeqMeTHble pe3yibTaThl BKIOYAIOT TPU TPYINbl YHUBEPCAIBHBIX Y4E€OHBIX
NEUCTBUI.

Pezynamusnvle ynusepcanvhule yuebnvie oelicmeus

CaMOCTOSITENIBHO ONIPEIENIATh LENH, 3aJaBaTh IApaMEeTpbl U KPUTEPUH, IO KOTOPBIM
MOKHO OIPEIENINTh, YTO LIeJb JOCTUTHYTA; OLCHUBATh BO3MOKHBIC IOCIEICTBUS JOCTHKCHHUS
IIOCTABJICHHOW LIE€JIH B

JEeATeNbHOCTH, COOCTBEHHOM >KU3HU U KHU3HHM OKPYKAIOLIUX JIFOAEH, OCHOBBIBAsCh Ha
COOOpaKeHUSIX 3TUKU U MOPAJIH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4d B 00pa30BaTEIbHOI NEATEIBLHOCTH U
KU3HEHHBIX CUTYalUsIX;

OLICHMBATh PECYpPChl, B TOM 4YHCIIE BpeMs M JpYyrH€ HEMaTepHUaJbHBIE PECYPCHI,
HEOO0XOAUMBIE 11l JOCTHKEHHSI IOCTaBJICHHOM 11eJIH;

BBIOMpATh MyTh JOCTMXKEHUS 1eNM, IUIAaHMPOBaTh pELIEHHE IOCTaBJIEHHBIX 3a7ad,
ONTUMU3HPYS MaTepUaAIbHBIE U HEMAaTEPHAJIbHBIE 3aTPATHI;

OpraHu30BBIBaTh I(PPEKTUBHBIA IOUCK PECypcoB, HEOOXOJUMBIX ISl JOCTHXKEHUS
IIOCTABJIEHHOM LIETIH;

COIIOCTAaBJIATDH HOJ'Iy‘IGHHLIfI PE3YIbTAT ACATCIIBHOCTH C MIOCTaBJICHHOM 3apaHec LEJIbLO.
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Ilo3nasamenvHovle yHugepcaibHovle yieOHvle 0eucmausi.

WCKaTh M HAXOJUTh 00OOIICHHBIE CIIOCOOBI PENICHHUS 3a7a4, B TOM YHCJE, OCYIICCTBIIATh
pa3BepHyThIi WHGOPMAIMOHHBI TMOWCK W CTaBUTh HA €ro OCHOBE HOBBIE (yd4cOHBIE U
[I03HABaTENbHbIE) 3a/1a4H;

KPUTUYECKH OIICHWBATh W WHTEPIPETHPOBATh HHPOPMAIUIO C PA3HBIX IMO3HIIHA,
pacmno3HaBaTh ¥ (PUKCHPOBATH MPOTHBOPEYHS B MHYOPMAIIMOHHBIX HCTOYHHUKAX;

HCMOJI30BATh PA3JIUYHBIE MOJIEJIBHO-CXEMAaTUYECKHE CPEACTBA ISl MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€ W  OTHOIIEHWH, a TakKKe MPOTHBOPEUYUH, BBISBICHHBIX B
WH(POPMAIMOHHBIX UCTOYHUKAX;

HAXOJUTh W MPUBOJNTh KPUTHYECKUE apTyMEHThI B OTHOLICHHM JEHCTBUU U CYXKJCHHI
JPYyroro; CHOKOWMHO W pPa3yMHO OTHOCHUTBHCA K KPUTHUYECKHM 3aMEYaHUSIM B OTHOUICHHH
COOCTBEHHOTO CYXKJIEHUS, paCCMAaTPUBATh UX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 332 PaMKH y4e€OHOTO TMpeaMeTa U OCYIIECTBISATH IICJICHANPABICHHBIN TMOUCK
BO3MOJKHOCTEH JIJIsl IMIUPOKOTO TIePEHOCa CPEJCTB M CIIOCOOOB JCHCTBUS,

BBICTPAMBATh MHIMBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAaHUICHHS
CO CTOPOHBI JPYTMX YYACTHHUKOB M PECYPCHBIE OTPAHUYECHUS, MEHATh U YAECPKUBATH Pa3HbIC
MO3UIIMY B IO3HABATEILHON NEeSITEILHOCTH.

Kommynuxamuenvie ynusepcanvhvie yuebnvie 0eucmeust

OCYILECTBJISATh JICJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMHU
(kak BHYTpH 00pa30BaTEIbHOM OpraHU3AIMH, TaK M 3a €€ IpeaeaamMu), MoaoupaTh MapTHEPOB
JUTSL IETTOBOM KOMMYHHUKAITMH UCXOJI1 U3 COOOpPaKEHUHN Pe3yJbTaTUBHOCTH B3aWMOJICUCTBUS, a
HE JJUYHBIX CUMIIATHIL;

MPU OCYIIECTBIEHUU TPYNIOBONH pabOThl OBITh KaK PYKOBOJAUTENEM, TaK U UJICHOM
KOMaH/Ibl B Pa3HBIX POJIAX (F€HEpaTOp UACH, KPUTHK, UCIIOTHHUTENb, BHICTYHAIONINHI, SKCIIEPT U
T.1.);

KOOPJIMHUPOBATh U BBINOJHATH PabdOTy B YCIOBUSAX peajbHOr0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BEpHYTO, JIOTUYHO M TOYHO H3JaraTh CBOKO TOYKY 3PEHUSI C MCIOJb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MHUChMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOHQIMKTOTEHHBIE CHUTYallMd W NPEJOTBpAIlaTh KOH(IUKTBHI 10 HUX
aKTUBHOUM (haspl, BBICTpAaWBaTh [EIOBYID M 0Opa30BaTENbHYI0 KOMMYHHKAIIMIO, H30eras
JINYHOCTHBIX OLIEHOYHBIX CYKJICHUH.

IInanupyemvie npeomemuule pe3ynbmamsl
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B pesynbrare 00yuenus mo [Iporpamme ydeOHOTO (IEKTHBHOTO) Kypca «XUMHUS: TEOPHS U
MPAKTUKA» 00yYAKOIIMICS HAYYUTCS!

MMOHUMAHMIO TIPEIMETA, KIIOYEBBIX TEOPUN M TOJOKEHUH, COCTABIAIONIMX MPEAMET
«XuUMUS», YTO 00ECIICUNBALCTCS TTOCPEIACTBOM MOJICITHPOBAHUS U MTOCTAHOBKU MPOOJIEMHBIX
BOIIPOCOB, XapaKTEPHBIX IS MpeaMETHOM o0nacTu «EcTecTBEHHBIE HAYKNY;

yYMEHHUE pelaTh OCHOBHBIC MPAKTUYECKUE 3a/1a4H, XapaKTePHbIE JUIsl UCIIOJIH30BAHUS
METOJIOB M HHCTPYMEHTApUS MpeIMeTa « XUMHUS,;

(hopMupOBaHNE MEKITPEIMETHBIX CBSI3€U ¢ IPYTrUMU 00JIaCTAMH 3HAHUSI.

OO0yuaromuiicss NOJYYHT BO3MOKHOCTh HAYUUTHCSI:

OBJIAJICTh KIIFOUEBBIMU TOHSATUSMU W 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS HaykKa
XUMUS, PaClO3HaBaHUE COOTBETCTBYIOIIMX €W TPHU3HAKOB W B3aWMOCBSI3€H, CIIOCOOHOCTH
JTEMOHCTPUPOBATh Pa3IMYHBbIE TOAXOJbI K M3YyUYCHHIO SIBICHUM, XapaKTEPHBIX I H3ydaeMoil
HayKH XUMUU;

yYMEHHUE pelaTh Kak HEKOTOPhIe MPAKTUIECKHE, TaK U OCHOBHBIE TEOPETHYECKUE 3a/1a4H,
XapaKTepHbIE JJIsl UCII0JIb30BAHUS METOJIOB U HHCTPYMEHTAapUs XUMUHU;

HaJU4Me MPEACTABICHUN O XUMHHU KaK IEITOCTHOM Teopur (COBOKYIMHOCTH TEOpHii), 00
OCHOBHBIX CBSI35IX C HHBIMU CMEXXHBIMU 00JIaCTSMU 3HAHUH.

MarepuanbHO-TeXHHYECKOe oOecrieueHne KaOnHeTa XuUMHUHN

HartypaabHble 00beKThbI

HarypanbHbie 00BEKTHI, BKIIOYAIOT B ce0sl KOJUIEKIIMM MHHEPAIOB U TOPHBIX MOPOJI, Me-
TaJJIOB U CIUIaBOB, OKCHUJIOB, KUCJIOT, OCHOBAHUIA, COJICH, B TOM YHCIIe 1 MUHEPaIbHBIX y100pe-
HHM, a TakKe KOJUJICKI[MM OPraHUYECKUX BEIIECTB W MaTepualoB, mpeaycMoTpeHHbIX PI'OC
(«Hedts u npoayktel e€ nepepaboTkn», «KaMeHHBIH yrojib U MPOAYKTHl KOKCOXMMHYECKOTO
pou3BoJIcTBa», «Bonokna», «[lnactmacce» u 1. n. O3HakomiieHHEe ¢ oOpa3laMu HCXOIHBIX
BEIECTB U FOTOBBIX U3/IEIUN MMO3BOJIAET MOJIYYUTh HATIIAIHBIE IPEACTABICHUS 00 STUX MaTepH-
ayiax, UX BHEIIHEM BHJIE, a TAK)KE€ O HEKOTOPBIX (PU3MYECKUX CBOMCTBAaX. 3HAYUTENbHbIE Y4€OHO -
MO3HABATEIbHBIE BO3MOKHOCTH HMMEIOT KOJUIEKIIMU, U3TOTOBJICHHBIE CAMUMHU OOY4YarOITUMHUCS.
[IpenMeTs! 1 TaKUX KOJUIEKIMIM cOOMparoTCs BO BpeMsi SKCKYPCUH M JPYTUX BHEYPOUHBIX 3a-
HATHUH.

Komnnekuuu Ucmosib3yoT TOMBKO AJsE O3HAKOMIICHHUSI 0OyUYaIoNIuXcs ¢ BHEITHUM BUAOM U
(U3MYECKUMU CBOMCTBAMU PA3IMYHBIX BEIIECTB U MaTepHasioB. J[s mMpoBeaeHUS XUMUYECKUX
OTIBITOB KOJUIEKIIUU MCIIOIb30BATh HEJb3SL.

XuMHYeCKHEPeaKTUBbI H MATePUAIIbI

OOpareHre co MHOTUMH BELIECTBAMHU TPEOYET CTPOTOTro COOMIONEHHS MPAaBUIT TEXHHUKH
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0€3011aCHOCTH, OCOOCHHO TPU BHITIOJHEHUH OIBITOB CaMUMH oOydarommmucs. Bee HeoOxom-
MBbIE MEpbl IPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTAX U MHCTPYKLUSAX, a
TaKXe B MOCOOHSX [T YUUTENeH XUMUH.

Bce peakTuBbl U MaTepuaibl, HyXHbIE Ui IPOBEIECHUS AEMOHCTPALIMOHHOIO U yYEHHYe-
CKOTO 3KCIIEPUMEHTA, IOCTABJISAIOTCS B 0OlIe00pa30BaTeIbHblE OPraHU3alMK LIEHTPAIU30BAHHO
B BUJIE 3apaHee YKOMIUIEKTOBAHHBIX HabopoB. IIpm HE0OX0AMMOCTH MPUOOpPETEHUS TOMOIHU-
TEJIbHBIX PEAKTUBOB U MAaTEPHAJIOB CJIEAYyeT 00paaThes B ClIEUAIN3UPOBAHHbIE Mara3uHbl.

Hudposbie 1a0opaTopnu U JATYNKOBbIE CHCTEMbI.

B ocHoBy oOpa3zoBartenbHONW TIpPOrpaMMbl  3aJI0)KEHO TMPUMEHEHHE  IU(PPOBBIX
nabopaTtopuii, MOCTaBISEMbIX B paMKax peanuszauuu (enepanbHoil nporpammbl  «Touka
pocta». Temaruka NMpeagoKEeHHBIX SKCIIEPUMEHTOB, KOJIUYECTBEHHBIX ONBITOB COOTBETCTBYET
CTPYKTYpe MpUMEpPHON 00pa3oBaTeIbHON MPOrpaMMBbl 10 XUMUH, cojaepkanuio denepaabHOro
rocygapctBeHHoro oOpazoBarensHoro cragmapra (PI'OC) cpemnero (mosiHOTO) O0OIIETO
o0OpazoBaHwUsI.

MHoOroseTHss NpakTUKa KUCIOJIb30BaHUs XMMHUYECKUX TPHOOPOB, U(ppOoBOii 1adopaTopun
B IIKOJIE TOKa3aja, YTO COBPEMEHHbIE TEXHUYECKHE CPEJCTBA OOYYEHHUS HOBOTO IMOKOJCHMS
MO3BOJISIIOT JTOOUTHCS BBICOKOTO YPOBHSI YCBOEHHUS y4eOHOro MaTepHala, YyCTOWYMBOIO pocTa
[I03HABATEIBHOTO MHTEpECA IIKOJBHUKOB, T .€ . MPEOJOJ]ETh T€ MPOOJIEMBbl, O KOTOPBIX TaK
MHOTO TOBOPST, KOTJIa peub 3aX0UT O COBPEMEHHOM IIKOJILHOM XUMUYECKOM 00pa30BaHUH .

Xumuueckas 1a00paTopHas nocy/a, annaparbiu NpuoopbI

Xumuueckas 1ocyza rnojapasaessiercs Ha Be TPYIIbl: Ul BBIIOJHEHUs ONBITOB 00ydaro-
HIMMHUCA U [T JEeMOHCTPALIMOHHBIX OIBITOB.

[TpuGopsl, anmaparbl ¥ YCTaHOBKH, HCIIOJIb3yEMbIE HAa ypoKax XMMHUU B 7—9 Kiaccax,
KJIacCU(UIMPYIOT HA OCHOBE MPOTEKAIOIIMX B HUX (U3UYECKUX U XMMUYECKHUX IPOLIECCOB C
y4acTHEM BELIECTB, HAXOSAIIMXCS B PA3HbIX arperaTHbIX COCTOSHUSX:

1) mpubops! 1u1st pabOTHI € Ta3aMHu — MOJIy4YCHUE, COOUpaHKe, OYHCTKA, CYIIKA, OTJIONIe-
HUE Ta30B; PEAKIIMM MEKIY MOTOKAMU Ia30B; peaklUU MEXKy ra3aMu B DJIEKTPUUECKOM pa3ps-
JIe; peakuy MeX 1y ra3aMu IIPH MOBBILIEHHOM JaBJICHUU;

2) anmapatbl ¥ TPHOOPBI ISl OTIBITOB C KUIKMMH M TBEPIBIMH BEIIECTBAMH — MEPETOHKA,
¢GwIbTpOBaHUE, KPUCTAIIU3AIMS; TPOBEACHUE PEaKIMi MEXy TBEPABIM BEIIECTBOM M MKHJIKO-
CTBIO, KHUJIKOCTBIO U JKUJKOCTBIO, TBEPIBIMH BEIIECTBAMHU.

3) matumku PH, 3J€KTPOTIPOBOHOCTH, TEMIIEPATYPHI U JIP.

BHe sT0ii Knaccupukany HaxoquTcs yueOHas anmnaparypa, npeJHazHaueHHas s u3yde-

HHUA TCOPCTHYCCKUX BOIPOCOB XUMHUU: JJId ACMOHCTPALMU SJICKTPOIIPOBOJHOCTHU PACTBOPOB U
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JBUKEHUSI MOHOB B 3JIEKTPUYECKOM TOJIE, [Tl U3yUYEHUS CKOPOCTH XUMUYECKON pEaKIu U XU-
MHUYECKOTO PaBHOBECHS, IIEKTPOIH3a, IEPETOHKN HEPTH U T. JI.

BcnomoraTtenbHyt0 poJib UTparOT U3MEPHUTENIbHBIC U HarpeBaTeIbHbIE MPUOOPHI, Pa3iIny-
HBIC PUCTIOCOOIICHHUS JIJISl BBIITOJTHCHUS OITBITOB.

Mopean

OObeKTaMu MOJEIMPOBAHUSI B XUMUU SIBJISIFOTCS. aTOMBI, MOJICKYJIbI, KPUCTAJUIbI, 3aBO/I-
CKH€ amnmaparsl, a TAaKKe XUMHUUYECKHE TpoIlecCchl. B mpenogaBaHuy XUMHUU UCTIOJIb3YIOT MOJICIN
KPUCTAJUTMYECKUX PEmETOK anmasa, rpadura, cepol, pocdopa, okcuna yriepoaa(lV), nona, xe-
nie3a, MeI, MarHus, MOJICTTM KPUCTAUTMYECKUX PEHIETOK BaXKHEHIIINX TIPEICTAaBUTENICH KIIacCOB
OPraHNYEeCKUX COCTMHEHUN.

Brimyckarorcsi Habopel Mojienieil aTOMOB ISl COCTaBJICHHS IIAPOCTEPKHEBBIX MOJIEIEH
MOJIEKYJI, B TIEPBYIO OUYEPE/Ib, OPraHMUECKUX COSTMHEHUH.

YuebGHbIe 0COOH HA IeYATHOI OCHOBE

B mporiecce 00ydeHMsT XUMHHM HCTIOJIB3YIOT CIEAYIONTHE TaOIUIIBI TTOCTOSHHOTO SKCIIOHH-
poBanus: «llepmoamueckas cuctema xumudeckux anemeHToB JI. M. MenneneeBa», «Tabmuma
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUHN M COJICH», «DIEKTPOXUMHUYECKUMN psii HAIPSAKEHUA MeTa-
70BY, «BaneHTHble cocTosiHUS aToMa yriaepoaa», «[IpocTpaHCTBEHHOE U 3IEKTPOHHOE CTPOCHUE
MOJIEKYJI OPTraHUYECKUX COEUHEHUIN» U Jp.

Jly1a opraHuzaiuu caMoCTOSITENbHON paboThl 00y4JaroIUXCsl Ha YPOKaxX MCHOJB3YIOT pas-
HOOOpa3Hble TUAAKTHYECKHE MaTepHalibl: TETpaad Ha MEeYaTHOW OCHOBE WJIM OTHENbHBIE Pabdo-
4He JTUCThl — WHCTPYKIUH, KAPTOUKH C 3a/JaHUSIMU PAa3HOU CTEMEHH TPYAHOCTHU JJIsl U3y4EHUs
HOBOTI'0 MaTepHalia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUH.

JKPaHHO-3BYKOBBIE CPEACTBA 00y4eHUs

K skpaHHO-3BYKOBBIM Cpe/icTBaM 00y4EHHSI OTHOCST TaKUe MOcoOus, KOTOPbIe MOTYT OBITh
BOCIIPUHSATHI C TIOMOIIBIO 3PEHUS U ClyXa. DTO KUHOQPMIBMBI, KUHO(PArMeHThl, AUa(UuIbMBbL,
JIMAMO3UTUBBI (CNaiiibl), €IMHUYHbBIE TpaHCIapaHThl As rpadomnpoektopa. Cepun TpaHCHapaH-
TOB MO3BOJISIFOT UMUTUPOBATh JBMKEHHUE MYTEM MOCIEI0BATEILHOTO HAJIIOXKEHUSI OJJHOTO TPaHC-
[apaHTa Ha JIpyromu.

Texuuveckue cpencrsa o0ydenusi (TCO)

BonpmMHCTBO TEXHUYECKHX CpEACTB OOyueHHUs He pa3pabaThIBAIOCh CHEIHATBHO s
IITKOJIbI, @ U3HAYAIBHO CIYXKUJIO JIJIS Tepeadu U 00paboTKU MH(OPMAILIUK: 3TO Pa3IMYHOTO PO-
Jla TIPOEKTOPHI, TeJIEBU30PbI, KOMIBIOTEPHI U T. A. B yueOHO-BOCTIMTaTEIHLHOM MPOIIECCE KOMITh-
I0Tep MOXKET MCIOJIb30BaThCS JIsl PEIICHUS 3a7]a4 HAyYHOM OpraHu3aliK TPYIa YUUTEIs.

HpI/I HCIIOJIb30BAHUU TCXHUYCCKUX CPCIACTB 06yquI/151 CJICAYCT YUUTBIBATH BPECMCHHbIC
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orpaHuueHus, Hanaraemble CanutapHeiMu npaBuwiamu U Hopmamu (CanlluH). HenpepriBHas
MPOJOJDKUTEIHFHOCTh AEMOHCTPALIMU BUACOMATEPUATIOB HA TEIIEBU3MOHHOM JKpaHe M Ha 00Jib-
IIOM JKpaHE C MCIOJIb30BAaHUEM MYJIBTUMEIUINHOTO MPOEKTOpa HE JOJDKHA IPEBbIIATh JUIs
oOyuaromuxcs B X - XI kinaccax Ha ypoke 30 muH Takoe ke orpaHHYEHHE PacIpOCTpaHsIeTCs Ha
HENPEPBIBHOE HCIIOJIb30BaHNE MHTEPAKTUBHOM JOCKU M Ha HETIPEPHIBHYIO padoTy 00yyaroumxcs
Ha IEPCOHAIBHOM KOMIbIOTepe. Pa3MmeniaTh HWHTEpAaKTUBHYIO JOCKY CIEAyeT TaKKe Kak u
O0OBIYHYIO: Ha TOW e BBICOTE, OOecreunBas Mpyu 3TOM paBHOMepHoe ocBemienune. Korga mocka
HE HCTIONb3yeTcsl, €€ He0OXOAUMO OTKIIoYaTh. JlJ1s1 MpoQUIaKTUKK YyTOMIJIEHUS TJ1a3 B y4eOHBIH
IpoLecc HeOOX0AMMO BKJIHOYATh PAa3JIMYHbIE BUIBI IE€ATEIBHOCTH, BKIIOUAs CHIEUAIBHYIO THM-
HACTHUKY JIJIs TJ1a3.

O6opynoBanue KabMHeTa XMMHH

Kabuner xumun A0mKeH ObITh 000PYIOBaH CIEUUATIbHBIM JIEMOHCTPAIIMOHHBIM CTOJIOM.
s obecrieyeHust JTydiied BUIMMOCTH JE€MOHCTPALlMOHHBIA CTOJ PEKOMEHAYeTCs YCTaHaBIIU-
BaTh Ha MOJIUYM.

B xaOuHeTax XMMHMM YCTaHaBIMBAIOT JBYXMECTHbBIE YYEHHUYECKHE JJAOOPATOPHBIE CTOJIBI.
Y4eHHYEeCKUE CTOJIBI TOJDKHBI UMETh IOKPBITHE, YCTOMYUBOE K JIEHCTBUIO arpeCCUBHBIX XWMH-
YECKUX BEILIECTB, M 3alUTHbIE OOPTHKHU MO HapyKHOMY Kparo. KaOuHeTsl Xumuu 0060pyryroT
BBITSDKHBIMU IIKa(aMH, PacloJI0KEHHbIMU Y HapyKHOW CTEHBI BO3JIE CTOJa yuurtens. Jlis mpo-
BE€JICHUS J1a00PaTOPHBIX OMBITOB UCIOJb3YIOT TOJIBKO MUHU-CIIUPTOBKH.

VYuebHble TOCKHM JOJKHBI ObITh M3rOTOBJIEHBI U3 MaTEpUAJIOB, UMEIOLINX BBICOKYIO ajre-
3MI0 ¢ MaTepuallaMy, UCIOJIb3YEMbIMHU Ul ICbMa, XOPOILIO OYMIIATHCS BIAKHON I'yOKOH, OBITH
M3HOCOCTOMKMMH, UMETh TEMHO-3€JEHBIM LIBET W aHTHOJIMKOBOE MOKpBITHE. YUeOHBIE TOCKH
000pyAyIOT copUTaMU, KOTOPBIE JOJIKHBI MPUKPEIUIATECS K cTeHe Ha 0,3 M BbIlIE BEpXHETo
Kpasi IOCKHM U BbICTYyIaTh BIiepé] Ha pacctosHue 0,6 m.

Jl1l MakCUMaJbHOTO MCIIOJIB30BaHMs JHEBHOTO CBETAa MU PABHOMEPHOI'O OCBEIICHUS yuel-
HBIX TOMEIIEHUI HE ClleyeT pa3MelllaTh Ha MOJOKOHHUKAX HIMPOKOJIMCTHBIE PACTEHHUS, CHU-
JKAIOIINE YPOBEHb €CTECTBEHHOI'O OCBEIEHUA. BpicoTa pacTeHMil HEe JOJDKHA MPEBBIIATH1S cM
(ot mojtokoHHUKa). Pactenus nienecooOpa3Ho pa3MmeniaTh B EPEHOCHBIX IBETOUHUIIAX BBICOTON
65—70 cM OT MoJa UM MOBECHBIX KAIIIO B MPOCTEHKAX MEX Iy OKHAMHU.

JUist OTZIeNIKM yueOHbIX MOMELICHUH HCIOIb3YI0T MaTepuallbl M KPacKu, CO3/1al0IINe MaTo-
BYIO NTOBEPXHOCTh. i1 CTeH y4eOHBIX MOMELICHUH ClIeAyeT MCIOJIb30BaTh CBETIIbIE TOHA KEN-
TOr0, OEKEBOr0, PO30BOTO, 3€JIEHOT0, TOJIyOOT0 IBETOB; AJIS JBEpeil, OKOHHBIX paM — Oelblii
LBET.

Kabuner xumuun JOJDKCH OBITh OCHAIIEH XOJOAHBIM M T opAYUM BOIIOCH8.6)KCHI/ICM " KaHa-
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JIM3aIueH.
B kabuneTe XuMuU 00sI3aTENILHO JOJDKHA OBITh anTedKa, COCTaB KOTOPOUM YTBEPKIAACTCS

MECTHBIMH OpraHaMH YIPABIICHHUS.

Jluteparypa:

1. Ta6puensan O.C., Octpoymos N.I'. «Xumus. Marepuaisl 1715 IOATOTOBKU

K €IMHOMY roCy/IapCTBEHHOMY 3K3aMEHY U BCTYIHTEIbHBIM 3k3aMeHaM B BY3b1»
M.: JIpoda, 2008 — 703 ¢

2. labpuensa O.C. «Xumuueckuii sxcniepuMeHT B mikose. 10 kmace: yueOHO-
Metoanueckoe mocodue/ O.C. IN'abpuensn, JLII. Barmuna. — M.: JIpoda, 2005. — 208 ¢

3. la6puensu O.C., OctpoymoB W.I'., Beenenckas A.I'. «OO0mas xumusi B TecTax,
3aavax, ynpaxHeHusx. 11 kiacc: yueOHoe nocobue 1ist 00111e00pa3oBaTENbHBIX YUPEKICHUN
— M.: lIpoca, 2009 — 216 ¢

4. lapmmna A.Il. «Opranuueckass xumusi B Tabnunax u cxemax» — XUMU3AT,
2006. —184 c

5. Kysnemoa H.B., Jleekmun A.H. <«3agaunuk mno xwmmuu. 10 xkmacey —
M..«BEHTAHA-I'PA®», 2013. - 144 c

6. Jleskun A.H., Ky3nenosa H.B. «3amaunuk nmo xumun. 11 kmace» —
M.:«BEHTAHA-I'PA®», 2014. — 236 ¢

7. [MTnuyruna I'.B. «Xumus 1 moBcenIHEeBHAs )KM3Hb YEIOBEKa» - 2-€ W3/1a-
Hue, crepeoturiHoe — M.: [Ipoda, 2006. — 252 ¢

8. XuMus: MPAaKTHKyM 1o opraHudeckoil xumuu. 10-11kmaccel/ cocr.
H.W. Tynun. - Bonrorpan: Yuurens, 2006

9. XuMus: mpakTUKyM no obmed xumuu. 10-11kmacesl/ coct. H.U. Ty-
nuH. - Bonrorpaa: Yuurens, 2006

10. 3amauHuK ¢ «moMoIHUKOM». 10-11 kmaccel: mocobue IUIs ydammxcs
oOmeobpa3oBarenbHblx yupexaenuit / H.H.I'apa, H.W. I'abpyceBa. —-M. : IIpocsere-
uue, 2009

11. VYuaumces pemats 3a1a4M o xuMuu. 8-11 kmacesl/aBTt.-coct. P.A. Bouap-

HUKoBa. —M31.2-e. - Bonrorpan: Yuurens, 2016
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Ne | lara | Jlatra | HammeHoBaHHE TEMBbI DJIEMEHT coJiepKaHus
/o | wiad | ¢akr
1 Brenenne. Ponb 1 MeCTO pacyeTHBIX 3a/1a4 B CUCTEME VYcnoBHbIe 0003HAUCHM S, HA3BAHUS U €IUHUIIBI U3MEPEHHS (Pr3u-
00y4YeHHS] XUMHH U TTPAKTUUECKOMN KU3HU. THUIIBI 3a1a4. YECKUX BEJIUYHH, UX B3aUMOCBS3b. [[puOImKeHHbIe BBIUYNCICHUS,
MpaBujia OKPYTJICHUS.
2 Brruucnenuss ¢ MCHosib30BaHUEM TMOHATHN «KOJIMYeCTBO | OOIIME PEeKOMEHJANH K PEHICHUI0 U O(POPMIICHUIO PACYETHBIX
BEIECTBA», «UUCI0 ABOrajapo», MOJIIpHas Macca, MOJISp- | 3a1a4. AHaIM3 XUMHUYECKOH 3a1a4H.
HBIN 00BEM.
3 YcranoBneHnue npocreimiei GopMyibl BemiecTBa Mo Mac- | XumMudeckue (GopMylibl: MpocTeliias (3MIUpUYEcKas), MOJEKY-
COBBIM JIOJISIM DJIEMEHTOB C MCIOJIb30BaHUEM a0COJIIOTHOM | JisipHast (MCTUHHasA, OpyrTo-Qopmyna),rpaguueckas, CTPYKTYyp-
Y OTHOCHUTEJIBHOM TUIOTHOCTH BELIECTBA. Has, 3neKTpoHHas. (Du2,Dsosn.,Do2,D n2 1 1ip.) BeiBoa popmyisib
BEIIIECTBA Ha OCHOBE MAacCCOBOM JIOJIM 3JEMEHTA, OTHOCHTCIbHOM
IJIOTHOCTH TIO APYroMy rasy, Macce, oObeMy ooOmei (opmymne
TOMOJIOTHYECKOTO Psiia OPraHUYeCKUX COeTNHEHUI.
4 BriBo popmyIibl BeniecTBa o OTHOCUTENbHOM MIIOTHOCTH | BbiBoA dopMysbl BeliecTBa Mo KOJIMYECTBY BELIECTBA MPOIYKTOB
1 Macce (00beMy WM KOJIMYECTBY) MPOAYKTOB CTOPAHHUSL. cropanusi, oOmieil Gopmyrne TOMOJOTHYECKOTO psijia OpraHuye-
CKUX COECIUHEHUI.
N3omepus 1 HOMEHKIaTypa OpraHM4ecKUX COSIMHEHUN Bunel nzomepun: npocrpaHcTBeHHast M CTpykTypHas. [Ipocrpan-
VPOK-ypaskHEHHe [0 0TPabOTKE HABLIKOB COCTABICHHUS CTBEHHasi M3oMepus U e€ BUJBIL. HOMGI;IKJ'IaTypai TpUBHUAJIbHAS,
W30MEPOB 1 UX HA3BAHHIA coBpeMmeHHas. [IpaBuia cuctemarnyeckoil HOMEHKIATyphl. Hamu-
7 Ypok-ynpaxHeHre mo oTpaboTKe HABBIKOB COCTABIICHUS CaHHe CTPYKTYPHEIX (JOPMYII H30MEpOB
M30MEpOB U UX Ha3BaHUMN
8 Boruncnenus macesl (KonumdecTBa, 00beMa) BellecTBa Mo | PacyeTsl mo XMMHUYECKUM ypaBHEHHUSM C HCIOJIb30BAHHUEM pa3-
M3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OJJHOTO U3 JUYHBIX BeMWUuH. (3a/a4¥ ¢ UCMOJIH30BAaHUEM MaTrepuana 1o op-
BCTYNUBIINX B PEAKIMIO WM MOJTYYUBIINUXCS BEIIECTB. TaHNYeCKON XUMUN)
9 Brruncnenue maccel, KoJaM4ecTBa WM oObema mpojaykTa | CTeneHb YMCTOTHI OCHOBHOTO BeIIeCTBA(BEIIECTBA, BCTYIMAIOIIETO
peakiuu Mo HM3BECTHOW Macce, KOJMYECTBY MIU 00bEMY | B PEAKIIHIO), COJAEPIKAIIETr0 MPUMECH, OTPEIeNIeTCs MacCOBOM
HCXOJIHOTO BEILIECTBA, COACPHKAIIEr0 MPUMECH. JI0JIEH TaHHOTO BEILECTBA B HABECKe cMecH. Pelienue 3anau
10 Brruncnenue MaccoBoii mim 00beMHOM MO BbIXOAA Mpo- | MaccoBast momsi mpakTudeckoro Bbixoaa. OO0beMHas A0S Mpak-
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JYKTa PEAKIIMHU OT TEOPETUUECKH BO3ZMOXKHOTO. TUYECKOT0 BbIx0oJa. Pemenue 3amnau
11 Pacuersl o XxMMHUECKUM ypaBHEHUSIM, CBs3aHHbIE ¢ Mac- | MaccoBast 10Ji1 paCTBOPEHHOIO BellecTBa. Pemienue 3aqau
COBOM JI0JIEN paCTBOPEHHOT'O BEIIECTBA
12 Boruncnenue maccebl (0ObemMa MM KoJauuecTBa) npoaykra | Eciu ofHO U3 pearupyronux BELIECTB B3STO B U30BITKE, TO pac-
peakuuu, €ciau OJHO W3 pearupyroulux BEUIECTB JaHO B | 4YeT macchl (00beMa, KOJIMYECTBAa BELIECTBA) MPOAYKTA peakUuu
M30BITKE. OCYIIECTBIISIIOT 1O Macce (00BheMy, KOJMYECTBY BEIIECTBA) TOTO
peareHTa, KOTOpbIH BCTYNUJ B PEAKIHIO MOJHOCThbIO. PerieHue
3a/1a4

13 Pacuersl o TEpMOXUMUYECKUM YPaBHEHUSIM TepmoxuMuueckoe ypaBHEHHE, TEIIOBON 3((PeKT XuMU4ecKon
peakuuu. Mcnonp3oBaHue TeMIiepaTypHOTo AaT4yuKa HUPpOBOit
nabopaTopum.

14 XHWMHUYECKUE PEAKIIUU B OPTaHUYECKON XUMUHU ITonsaTne 0 peakuusax coenuHeHus. [IoHsATHE O peakuysaX OTIIEIUIEH
Peakunn nzomepuszauuu. [IpaBuno MapkoBHukoBa. Peakinun
apoOMaTHUYeCKON CUCTEMBI U YIIIEBOJOPOIHOTO paguKaia.

OpueHTtupyoiiee 1eHCTBUE 3aMECTUTENCH B OEH30IbHOM KOJIBIIE
(opuentanTsl | u |l pona). BeimonHenue yrpaxHeHuit
15 [TonsaTue o nuKIOaTKaHAX [uxnoankanel. CTpoeHHE, H30MEPUS,
HOMEHKJIaTypa U CBOMCTBA. BoinonHeHue 3a1aHuii
16 ATNKagueHbl Ankanuensl. CTpoeHue MoJsiekys. M3oMepust 1 HOMEHKIaTypa.
XUMHUYECKHE CBOVCTBA aJIKAAUECHOB. BEITONHEHNE 3a0aHUN
17 Kayuyk Kayuyk B npupone. CoiicTBa kayuyka. COCTaB U CTpPOCHHE HATY-
pPaNbHOIO KaydyKa.
18 ben3zon u ero romosnoru DNEKTPOHHOE CTpOoeHHEe OeH30a U ero roMoJIoroB. XUMHYECKUe
CBOMCTBa rOMOJIOTOB O€H30J1a IaTYhKa 3JIEKTPOIPOBOTHOCTH
nrdpoBoii Jaboparopuu
19 XVMUYECKUE CBOMCTBA YIIIEBOOPOIOB U CIIOCOOBI UX MO- | XapaKTepHble XMMUYECKHAE CBOMCTBA YIJIEBOAOPOOB: AJIKAHOB,
JIyYEHHUS. LMKJIOAJKAaHOB, AJIKEHOB, JUEHOB, AJIKWHOB, apOMATHUYECKUX YT-
JIeBOI0POAOB (O€H307a U TOTyoJIa). BeimonHenue 3ananuii

20 CxeMbl IpeBpalleHUN OTPAKAIOIIKUX T€HETUYECKYIO CBSI3b | XMMHUYECKHE CBOWCTBA YIJICBOJOPOJIOB M CHOCOOBI MX TOJydYe-
MEXAY YIJIE€BOJOPOJAMHU: OTKPBITHIC, 3aKPBIThIC, CMEIIAH- | HUA. CXeMbl IPEBPALICHUN, OTPaKAIOUIUE T€HETUYECKYIO CBS3b
HBIE. MEXy YIJI€BOAOPOJAAMHU: OTKPBITHIE, 3aKPBIThIE CMEIIaHHBIE

21 YPOK-IpaKTUKYM II0 COCTABJIEHHUIO CXEM INPEBPALLEHUM, Beinonnenue 3ananuii
OTpaXKaroIIUX T€HETUYECKYIO CBS3b MEXY YIIIEBOJOPO- (Pabora B rpymnmnax u napax)
JIamMu
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22 [TepepaboTka yrieBoIOPOIHOTO ChHIPHS [Teperonka Hedtu. Kpekunr nedrenpoaykros. Kokcoxumuye-
CKO€ IPOU3BOJICTBO.

23 XapakTepHble XMMHUYECKUE CBOMCTBA NMpEAEIbHBIX OJHO- | XMMUYECKHE CBOMCTBA KHCIOPOJOCOAEPKAIIMX OPraHUYECKUX
aTOMHBIX ¥ MHOTOATOMHBIX CIUPTOB; (peHOJa M CIOCOOBI | COEAMHEHUH U CITIOCOOBI X TTOJTyIEHHS.
HX TTOJTyICHHU S Brinonuenue 3aganui

24 XapakTepHble XUMUYECKUE CBOMCTBA AJIbJIETUOB, IIpe-

JEJIbHBIX Kap6OHOBI)IX KHCJIOT, CIOKHBIX 3(1)Hp03 u Wcnonn3oBanue JaT4drKa SJICKTPOIIPOBOAHOCTHU IIH(l)pOBOfI J1a60-
CHOCOOBI UX MOJTYUEHHUS. paropuu

25 CxeMmbl NpeBpalleHuil OTPaKaIOUUX FTEHETUYECKYIO CBA3b
MEX/Iy YIIIEBOJOPOJAMH H KHCIOPOACOIepKAmEME opra- | CXCMBI IPEBPAIICHHIT, OTPAXKAIOIINE TEHETHICCKYIO CBS3h MKy
HUYECKUMH COECIMHEHUSIMU: OTKPBITHIE, 3aKPBITHIE, CME- BEHICCTBAMH. OTKPBITBIC, 3aKPBITHIC CMCINaHHBIC.

[IaHHBIE. .

26 V POK-TIPaKTHKYM (DKCTICDHMEHT) Hcnonb30BaHre TeMIEpaTypHOTO JaTdyuKa IUGpoBoil Jaboparo-

pun

27 CrnosxHble 3¢upbl. XKupbl. YTI€BOIBI. JKupbl kKak muTaTeNbHbIC BEUIECTBA. | MAPONM3 U TUIPUPOBAHHE

xUpoB. Moronme cpeactBa. OxpaHa OKpYKaMIEH Cpesbl.
Kpaxman kak nurarenbHoe BeniecTBo. CTpOSHUE YIIIEBOIOB.
[Ipumenenue yrieBoJoB. AIETaTHOE BOJIOKHO. BrinonHenue
3aJaHn

28 XHUMHUYECKUE CBOWCTBA a30TCOAECPKALIUX COCTUHEHUS U XUMHUYECKUE CBOMCTBA a30TCOACPIKALIUX COSAUHEHUS U CIIOCOOBI
CHOCOOBI UX MOJTyYEHHUSI. UX MOJyYEHUSI.

HcnonwszoBanne pH-garunka nudposoii 1adboparopun

29 ['eneTnyeckasi CBsI3b aMHUHOB C JIPYTMMH Kjlaccamu Opra-

HUYECKHUX COETMHEHUI CxeMbl IpeBpalleHH, OTPaKaIOIINE FTEHETUYECKYIO CBSI3b MEKTY

30 I'eneTnyeckasi CBsI3b AMUHOKHUCIOT C JIPYrMMHU KJIaccaMmH | BEIIECTBaMU: OTKPBITHIC, 3aKPBIThIC CMEIIAHHBIC
OpPraHUYECKUX COCTMHEHUN

31 A3oTCcoAepKaIIie reTePOIUKINYECKUE COSTUHECHUS HUcnonb3oBanre pH-naruuka uudposoii 1aboparopuu

32 CxeMbl TmpeBpalieHu Mo Teme « A30TcoieprKalue co-
€MHEHUS»

33 IloHsATHE O BBICOKOMOJIEKYIIAPHBIX COeAUHEHMSIX. OcHOB- | CHHTE3 OpraHMYecKUX COEIWHEHUH B JTabopaTopuu, Ha MPOU3-
HbIE€ METOJIbl cuHTe3a noauMepoB. [lomustunen. [lonu- BoJicTBE. [lomydeHne opraHnyeckoro CoeAMHEHUS ONPEIETICHHOTO
npornuseH. @eHoapopManbIeruaHbIE CMOJIBIL. CTPOEHUS U3 OTIIMYAIOLIETOCS OT HETO N0 CTPOCHHUIO COEAVHEHHUS

34 CHHTeTHYeCKHE KaydyyKH U CHHTETHUYECKHE BOJIOKHA. (pe- | MOCPEACTBOM OJHOM MM HECKOJIBKHX XHMHUYECKUX peakiuii. Lle-
IIEHHE 3a/1a4 U yIIPaKHEHUH ) MOYKHU MPEBpALEHUN
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\ (peleHre 3a4€THBIX 3374 U YIPAKHEHHUHN) \

KasieHzapHO-TeMaTH4YeCKOe TJIaHWpoBaHMe ayieKTHUBa 11Kiacc 34 yac ( 1 yac B Heziesn10).

Ne Hara | Jlata | HaumeHoBaHME TEMBI DJIEMEHT COACpPKAHUS
n/m | maaH | ¢gaxT
1 Crpoenue atoma. M30TOMEL SAnpo u snexkTpoHHas 000I09Ka. DIEKTPOHBI M MPOTOHBI. Mukpomup u Makpomup. Jlyanusm
YaCTHUI[ MUKPOMHPA.
Pemenue 3agau
2 OCHOBHBIE TIOHATHS U 3aKOHBI | PelieHue 3a1ad ¢ TPpUMEHEHUEM 3aKOHA COXPaHEHHUsI MacChl BEILIECTBA, 3aKOHA MOCTOSIHCTBA
XUMUH COCTaBa, 3aKOHA COXPAHEHUS SHEPTUH .
3 Pacuétrr C npuMeHeHueM | Pemienue 3agau
ypaBHEHUSA Meunneneena —
Kunaitnepona
4 OcobGenHoctH pa3menieHus | U3MYECKUH CMBICT KBAaHTOBBIX YHceN (TJIaBHOE, OpOMTAJIBPHOE, MAarHUTHOE CIIMHOBOE
JIEKTPOHOB 110 OpPOMTAIsIM B | KBaHTOBBIC uyHcla). IloHATHE aTOMHOW opOWTanu. 3acelcHHEe aTOMHBIX OpOHTasei
aToMax MaJIbIX M OOJIBIIINX anekTpoHamu. [IpuHumn MunuMyMa sHepruu, npuniui [laynu u npasuino XyHaa.
MEepUOJIOB Brinonnenue 3aganuit
5 Crpykrypa nepuoguueckoil | CTpykrypa MEpUOAUYECKOM cucTeMbl xXumuueckux osnemeHtoB [l U. Menzeneesa.
CHUCTEMBI xumuyeckux | OmpeeneHue CTpOSHHs aToMa 1o MX KOOpAWHATaM. BeInosHeHre 3a1aHuid
anemenToB . 1. Menaeneesa.
6 BanentHoctb u crerneHb | BaneHnTHble 21eKTpoHbl. BaneHTHOCTh. BasieHTHBIE BO3MOKHOCTH aToMOB. [IpuurHa BeICIICH
OKHCJICHUS BAJICHTHOCTU aTOMOB, BJICHTHOCTH 3JIEMEHTOB MPH 00pa30BaHIH XMMUYECKOH CBSI3H IO JIOHOPHO-
aKIENTOPHOMY MEXaHH3MY, TpapUIeCKHe CXeMbl CTPOSHHS BHEIITHUX IEKTPOHHBIX CIIOEB aTOMOB
XUMHUYECKUXAIIEMEHTOB B BO30YKIEHHOMHHEBO30Y K IEHHOMCOCTOSIHUH. BhIMomHeHue 3a1aHnit
7 OcHOBHBIE BUABI XUMHUYECKOW | Bua XuMHUueckoi CBsI3U B MPOCTHIX M CIOXHBIX BEIIECTBAX, CXeMbl 00Opa30BaHUs BEUIECTB C
CBSI3M, MEXaHM3MBbl UX 00pa-| pa3NMYHbIMU BUJAMH CBSI3H, MEXaHU3M 00pa30BaHMs JOHOPHO-AKIIEITOPHOM, KOBAIEHTHOM CBSI3H,
30BaHUs 0COOCHHOCTH BOJIOPOJIHOM CBSI3U
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8 Tunel KpucTtajuindyeckux | loHHasg Xumudeckas CBA3b W HMOHHBIE KpUCTAJUIMYECKHE peleTkd. KosaneHTHas
pPELIETOK ¥ CBOMCTBA BEUIECTB XHUMHYECKasi CBsI3b W €€ Kiaccuukamus: Mo MexaHu3Mmy oOpasoBanus (OOMEHHBIH U
JIOHOPHO-aKLENTOPHBIN), MO 3JIEKTPOOTPULIATEILHOCTH (HOJISIpHAsl W HEMOJIIpHAas), IO
croco0y nepeKpbIBaHus 3JEKTPOHHBIX OpOUTaeil (CUrMa U M), 0 KPaTHOCTH (0JuHapHas,
NBOIHas, TpoiWHas, mnoayropHas). lloagpHOCTb CBSI3M W MOJAPHOCTH  MOJIEKYJIBI.
Kpucrannuueckue pemierku A BELIECTB € 3TOM CBA3bIO: aTOMHAs M MOJIEKYJSpHAs.
Merannuueckass XUMHUYECKash CBsI3b M MeTaJUIMYecKas KpHUCTAUIMYECKash pelieTKa.
BonoponHas cBsi3b: MEXMOJIEKYJIsipHas U BHYTPUMOJEKYIspHas. MexaHu3sm o0pazoBaHus
JTOM CBS3M U ee 3HaueHHe. VIoHHas CBA3b KakK IPENEIbHbIN Clydaid KOBAJICHTHOW MOJIIPHON
CBSI3M; [1€PEX0/1 OJIHOTO BUJA CBSI3U B IPYTOii; pa3Hble BUJIbI CBSI3€M B OJTHOM BEIIIECTBE.
Brmmmonnenne TeCTOBBIX 3aJaHAI
9 XapaKkTepucTUKu XUMHUYECKON | OCHOBHBIE XapaKTEpPUCTUKH XuMmudeckoi cBsa3u (HacelmaemocTs,  MOJSpU3YeMOCTb,
CBSI3H. HaIpaBJICHHOCTh). BeimoaHenue 3aianuit
10 [IpoctpancTBEeHHOE CTpOEHUE Sp3 - THOpUIN3alNs Y AIKAHOB, BOJIbI, aMMHAKa, aiMasa.
MOJIEKYJI ~ HEOPraHMYECKHX U Sp? - rHOPUM3AINS Y COCAMHCHHI GOpa, ATKEHOB, APCHOB, JHEHOB, TPAuT.
OPraHMYECKUX BEILECTB. Sp - rubpuan3anus y COeIMHEHNI Oepuslius, aIKUHOB, KapOuHa. ['eomeTpust MoseKy
Ha3BAHHBIX BELIECTB.
Brinmonnenue 3aganuii
11 JlucnepcHble CUCTEMBI. [Tonatne o AuWcHepcHBIX cucTemax. JlucmepcuoHHas cpena u aucrnepcHas ¢asa. J[eBsTh
TUIIOB CCTEM U UX 3HAYEHUE B IIPUPOJE U KU3HU YeIoBeKa. J(ucrnepcHas cucremMa ¢ )KUIKOU
Cpeoii: B3BECH, KOJJIOUHBIE CUCTEMBI, UX Ki1accupukanus. 3omu U reau. Dddexr Tunnans.
Koarymsanusa. Cunepesnc. MonekyssipHbIE U HCTUHHBIE PACTBOPBIL.
12 3agaun C ncnoJjib3oBaHueM | Pemienwe 3amag
pasHbIX CHOCOOOB BBIPAKEHUS
KOHLIEHTPALIUU PACTBOPOB.
13 Pacuérnl, CBSI3aHHBIC c | Pemenne3amau
IIPUTOTOBJICHUEM pacTBOpPOB.
[IpaBuno cMenieHus: pacTBOPOB,
(«TpaBUIIO KpecTay).
14 Kpucramnoruapatsl Pemenue 3anau
15 Knaccupukamuss ~ xumudeckux | Ilonatne o Xumuueckoil peakuuu, e€ OTIMYME OT SJepHOW peakuuu. Peakuun
peakuuii B OpPraHMYECKOM U | aJUIOTPONM3ALMHU U MU30MepHu3aluu. Peakuny, uaymme ¢ "3MEHEHNEM COCTaBa BEILECTBA: I10
HEOPraHM4eCKON XUMUU. YUCITY U XapaKTepy pearupyromux 1 o0pa3yromuxcs BeImecTB (pa3iokKeHus, 3aMelleHus,
oOMeHa, coequHeHHs); Mo wu3MeHeHuto creneHel okucienus (OBP u we OBP); mo
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TeroBoMy 3¢ddekry (9k30- M 3HIAOTEpMUYECKHE); MO (a3e (rOMO- M TeTEepOTreHHBIE); 10
HampaslieHUuI0 (oOpatuMble M HEOOpaTHMbIE); IO  HCIOJIB30BAHMIO  KaTalu3aropa
(KaTaJIMTUYECKUE U HEKATAJIIMTUYECKHE); TI0 MEXaHU3MY (paJuKajabHble U UOHHBIE); 110 BUY
SHEpruy, MHULMHUPYIOLLEN peaxuio (poroxumuueckue, pajvalluOHHBIE,
NEKTPOXUMUYECKUE, TEPMOXUMUYECKUE).

Brmonnenne 3amanni

16

CKOpOCTh XUMUYECKUX PEAKIIH.
DaKTOopHI, BJIUSAIOIINAE Ha
CKOpPOCTb pEaKIIHil.

[Tonste o cxopoctu. CKOpPOCTh TOMO- M TE€TEPOre€HHON peakiuil. DHeprust akTUBAIUH.
@akTophl, BIUAIOLUME HAa CKOPOCTh peakUuil: MpUpoJia pearupyrouux BeILIECTB,
KaTalu3aTopbl, TeMIeparypa, KOHIeHTpanus. Kartamu3 romo- M TIeTepOoreHHbId, HX
MexaHu3Mbl. DepMEHTHI, UX CPaBHEHUE C HEOPTaHUYECKUMH Katanu3aTopamMu. MHruOuTopsl
U KaTtajauThyeckue sabl. [loBepXHOCTh COMPUKOCHOBEHUS PEArupyrOIINX BEIIECTB.
Brimonnenue 3aganui.

17

XHUMHUYECKOE PaBHOBECHE.

HOHS[TI/IG 0 XUMHNYCCKOM paBHOBeCI/II/I. PaBHOBeCHBIe KOHHCHTpaHI/II/I. JII/IHaMI/I'—IHOCTI)
paBHOBeCI/ISI. KOHCTaHTa paBHOBeCI/ISI. (DaKTOpI)I, BIIMAOIINEC HAa CMCIICHUEC paBHOBeCI/ISIZ
KOHIIEHTpauusl, naBjieHue, remmneparypa. [Ipunuun Jle [llarense. BeimonHenue 3aganuii.

18

[Ipou3BOACTBO CEpHOW KHUCIOTHI
KOHTAKTHBIM CTIOCOOOM.

[TpomblIIeHHOE OyYeHHEe XMMUYECKUX BELIECTB Ha MPUMEpPE MPOU3BOJICTBA CEPHOIT
KUACHOTHI. [IpUHIUIBI XUMUYECKOTO MPOU3BOICTBA
XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/bl U €T0 MOCIEICTBHUS

19

OKHCIIUTENILHO-
BOCCTAaHOBUTEIbHEIE
peakuun(OBP).

Crenenp oxucieHus. Knaccudukamus peakuuii B CBeTe IJIEKTPOHHOU Teopur. OCHOBHBIC
noustuss OBP. Meronwsl cocraBnenus ypaBHenmii OBP: Meron smekTponHoro Oananca,
MeTo noypeakiuid. Bausaue cpenpsl Ha nmpotekanue OBP. Knaccuduxamus OBP. OBP B
OpPraHu4ecKoil XMMuM. BrinoiHEHUE 3aJaHUA.

20

DICKTPOTUTHICCKAS
mucconmanws. (2.1.)

DONEKTPOIUTHl U HEDJEKTPOJIUTHL. MeXaHu3M DIIEKTPOJUTUYECKOW JAUCCOIMAIUUA  C
pa3INYHbIM BUAOM CBsi3U. CBOHCTBA KaTMOHOB M aHMOHOB. KHCIIOTBHI, COJIM, OCHOBaHUS B
ceere D.J1. Crenennp D.J[.u €€ 3aBUCUMOCTb OT MPHUPOABI ANEKTPOJIUTA U €r0 KOHIEHTPALIUH.
KoncranTa nucconmanun. Crynenyarast quccouuanus. CBoiCTBa pacTBOPOB AIIEKTPOJIUTOB.
Hcnonb3oBanue JaTyuka 3JIeKTPONPOBOIHOCTH U(POBOH 1ab0paTOpuu

21

Boaopoaueiil nokasaress.

Hucconmanuss Boasl. Konctanta e€ nuccouumanuu. IMoHHOe Tpou3BeIeHHE BOJBI,
Bonopoausiii nokazatens - pH. Cpeibl BOAHBIX paCTBOPOB AJIEKTPOJIUTOB. 3HAYEHHE
BOJIOPOJIHOTO TOKa3aTels JJIsi XUMUYECKUX U OMOJIOTHYECKUX IpoleccoB. Vcnosap3oBaHue
pH-narunka undposoii maboparopun

22

I'maponms.

ITonatne rtugposmsa. I'Maponus3  OpraHMYeCKMX M HEOPraHWYECKHX  BEILECTB
(rajoreHanKkaHoB, CIOXKHBIX 3(UPOB, YIIeBOJ0B, OenkoB, AT®D) u ero 3Hauenue. I'uaponus
coneit - Tpu cinydas. Ctynendarsiii ruaponus. HeoGpatumelii ruaponus. [Ipaktiuueckoe
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3HaueHue TuaApoiu3a. Beimonnenue 3amanuii. Mcnosw3oBanue pH-matumka mudpoBoit
naboparopuu

23

Merannel.

[TonoxxeHne MeTamoOB B MEPUOJAMYECKOM CHUCTEME M CTpoeHHe HuX aTomoB. [IpocThie
BEIIIECTBA-METAIJIBI: CTPOCHHUE KPUCTAIUIOB U  METAUIMYECKass XUMHUYECKas CBSA3b.
Amnmotporusi. O0mue pu3nYecKrue CBOWCTBA METAUIOB M BOCCTAHOBHUTEIBHBIC CBOMCTBA UX:
B3aUMOJICHCTBUE C HEMETaUIaMH (KUCIOPOJOM, TaJIOT€HAMH, CEPOM, a30TOM, BOJIOPOIOM), C
BOJIOM, KHCIOTaMH, pPacTBOpaMU COJIeH, OpPraHUYEeCKMMH BeIIeCTBaMH (CIIHUPTaMH,
rajoreHajgkaHaMmu, (eHOJIOM, KUCIOTaMHU), CO ImenodamMu. OKCHUJIBI ¥ TUIPOKCUIBI METAJLIOB.
3aBUCHUMOCTD CBOMCTB dTHX COECIMHEHUM OT CTENEHEH OKHUCIEHUSI METAJIOB. 3HAUEHHE
METaJUIOB B MPUPOJIC U )KU3HU OPTaHU3MOB.

24

Koppo3sus metamios

[Tonsite xoppo3un. Xumuueckas KOppo3us. DieKTpoxumuueckas kopposus. CrnocoOsbl
3aIMTHI METAJUIOB OT KOPPO3HUU.

OO6mue crnocoObl MOMYYeHHUsT MeTaIoB. MeTauibl B MPUPOJAE. METAJUTYprusl U €€ BUbL:
MAPO- W THAPO- NIEKTPOMETAJUIYPrUsl. ODJIEKTPOJIU3 PACIUIABOB M PACTBOPOB COCIUHEHWU
METAJIJIOB M €0 3HAYCHHE.

25

Pacué€tsl mo Teme «NEKTPOIU3»

Brimonnenune 3amanuii.  Mcmonb3oBaHHME — JaTYMKa  AJIEKTPOINPOBOJHOCTH  U(PPOBOI
nabopaTopun

26

Hemeramnel.

[TonoxxeHne HEMETaUIOB B MEPHUOJUYECKONM  CHCTEME, CTPOGHHE HMX  aTOMOB.
DneKTpooTpULaTeNbHOCTh. MHepTHBIe ra3pl. Hemeramibl - npocTteie BemecTBa. ATOMHOE U
MOJIEKYJIIPHOE  CTpOe€HHEe uX. AJjuoTporus. XHUMHUYECKHE CBOMCTBA HEMETAJJIOB.
OxucnauTenbHble CBOMCTBA: B3aUMOJCWCTBHE C MeETalyIaMH, BOJIOPOJOM, MEHee
JNEKTPOOTPUIIATENILHBIMM ~ HEMETaJUIaMHU,  HEKOTOPBIMH  CIIO)KHBIMH  BEI[ECTBAMH.
BoccranoButenbHble CBOICTBA HEMETAIOB B pPEaKIUsIX CcO (TOpPOM, KHCIOPOJOM,
CJIOHBIMHU BELIECTBAMHU-OKHCIUTENIMHU (a30THOU U CEPHOM KHUCIOTaMU U Jp.). BomopoaHbie
coenuHeHus: HeMeTaioB. [lomydyeHue uX cUHTE30M U KOCBeHHO. CTpoeHHE MOJEKyd U
KPUCTAJUIOB 3TUX coeauHeHuid. dusmueckue cBoiictBa. OTHOIIEHHE K Boje. V3meHeHue
KHUCJIOTHO-OCHOBHBIX CBOMCTB B mepuofax M rpymnmnax HecomneoOpasyromue u
coneoOpa3zyomue Ookcuabl. Kucnopomanele KuCIOTHL. V3MeHeHHWE KHUCIOTHBIX CBOWCTB
BBICHIUX OKCHUJIOB M THAPOKCUAOB HEMETAIIJIOB B IEPHOIAX U TpyNmax.

27

Kucnotsr OpraHu4e€CKuc
HCOPraHN4YCCKHUC.

u

3aBHCHMOCTh CBOMCTB KHCIIOT OT CTEIICHN OKMCICHHUS HeMeTalla.

Kucnots! B cBeTe HpOTOHHTH‘{eCKOﬁ TCOpHUHU. COHpSI)KeHHLIe KHCJIOTHO-OCHOBHBIC TTaphbI.
KﬂaCCI/I(l)I/IKaLII/ISI OpPraHn4YCCKUuX H HCEOPTAaHUYCCKUX KHUCIIOT. O6H_II/IG CBOMCTBA KHCIOT:
B3aHMMOJICHCTBHE OpPraHN4YCCKUX U HCOPraHUYCCKHUX KHUCIOT C MCETaJJlaMH, OCHOBHBIMHU H
aM(I)OTepHLIMI/I OKCHUIaMU H TUAPOKCHUIAAMHU, C COJISIMU, 06pa30BaHI/IC CJIOXKHBIX 3(pr0B.
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OcobOeHHOCTH CBOWCTB KOHIIEHTPUPOBAHHON CEPHON U a30THOHM KUCIOT. OCOOCHHOCTH
CBOWCTB YKCYCHOM U MypaBbMHOU KHCJIOT.
Brinonnenune 3aganui
28 AMdoTepHbIe OpraHMYecKue u AmdoTepHbIe COCTUHEHUSI B CBETE MPOTOJIUTUYECKON Teopuu. AM(OTEPHOCTh OKCHIOB U
HEOPraHUYECKUEe COETUHEHMUSL. TUAPOKCUAOB TIEPEXOJHBIX METAJIOB: B3aMMOJECHCTBHE C KHCIOTaMM M  IIEIOYaMHU.
Wcnonb3oBanue pH-natunka nudposoit 1abopatopuu
29 [TonsiTe o  koMmiuiekcHbIX | KommnekcooOpazoBarenb, JMrasibl, KOOPAWHAIIMOHHOE 4YHCIIO, BHYTPEHHssS cdepa,
COEUHEHUAX BHelHAs cdepa. Homenknarypa naHHBIX coeauHeHuid. Ilpumepbl  coeaMHEHHI.
AMGDOTEpHOCT, aMUHOKHCIIOT: B3aUMOJICHCTBUE aMHUHOKHCIIOT CO IIeJI0YaMH, KUCJIOTaMH,
CHOUpPTaMH, JIpYyr ¢ JIpyroM (oOpa3oBaHHE MOJIUMIENTHIOB), 00Opa30BaHWE BHYTPEHHEW COJIHU
(bunonsapHOTO MOHA
30 I'enetnueckas  cBA3p  MexAy | [loHATHE O reHETHYECKON CBSA3M UM T€HETUYECKHUX PAJIaX B HEOPTaHWYECKOW M OPraHuYeCKON
KJlacCaMH  OpPraHMYEeCKUX U | XUMUHU. ['eHeTHueckue psipl MeTana (Ha MpuMepe KalblMs U jKeJe3a), HemeTaia (cepsl 1
HEOPraHMYECKUX COEIMHEHUIN. KpeMHUs1), MEePEXOHOT0 3eMeHTa (1uHKa). ['eHeTnueckue psaapl U TeHeTH4YecKas CBS3b B
OpPraHN4eCKON XMMHUHU (COETUHEHNUS ABYXaTOMHOIO yriiepoa). EnnHCTBO Mupa BeliecTs.
Brimonnenue 3aganuii
31 Lemouku TIpeBpaleHuid, | BrinonHenue 3aganuii
OTpakarolue TCHETHYECKYIO
CBS3b MEXAY KIacCaMH
HEOPraHUYECKUX U
OPraHMYECKUX BEILECTB.
32 XUMHUS U 3KOJIOTHSL. XuMHUecKoe 3arpsi3HeHHe OKpyxaromed cpeasl. OxpaHa ruapocdepbl OT XMMHYECKOIO
3arpsa3HeHus. OxpaHa MOYBBI OT XHMMHUYECKOro 3arpsizHeHus. OxpaHa atmocdepbl OT
XUMHYecKoro 3arpsizHeHus. OxpaHa ¢uiopbl W (ayHbl OT XUMHUYECKOTO 3arps3HEHUs.
buoTrexHonorys u reHHast HHKEHEPHUsL.
BeicTynnenus ydqamuxcs
33 Xumus v oBceHeBHast )ku3Hb | JlomamHsas anreka. Moromue M uuctamue cpeacra. CpenctBa 60pbObl ¢ OBITOBBIMU
4eJI0BEKa HaceKoMbIMU. CpezncTBa JIMYHOW TUTHEHBl M KOCMETHKHM. XHMMMsS M NHIA. MapkupoBka
YIIAKOBOK MUIIEBBIX U THTUEHUYECKUX NTPOJYKTOB U YMEHHUE UX YUTATh. DKOJIOTHS KUIIUIIA.
XVMHS U T€HETUKA YEJI0BEKA.
BoicTynnenus yqamuxcs
34 IlonBenenue uroros BoicTynnenus ydqamuxcs
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CamMoaHaus.

1. Ha xakoMm coziepaTeabHOM Marepuane?

- Ha matepuase opranundeckoid u oomeit xumun (10,11 kiace).

2. Yem coneprkaHue Kypca OyJeT KadeCTBEeHHO OTINYaThes OT 6a30BOro Kypea ...7
-cozepkanuu Kypca xumuu B 10-11-x kiaccax mpencTaBieHbl TOJBKO OCHOBOTIOJIATAIONTNE
XHMUYECKHE TEOPETUIECKUE 3HAHMSI, BKIIOYAIONIe camble oOmme cBenenus. [lopepxHocTHoe
M3yueHHE XUMHHU HEe 00JIeTyaeT, a 3aTpy/AHsET ¢ YCBOCHUE

3. Kakumu yaeOHBIMH 1 BCTIOMOTaTeIbHBIMH MaTepHaIaMu ooecriedeH?

1. Jlunaktuyeckre Marepuaiibl o oprannueckoil xumuu s 10 -11kmaccoB TaTapckoit
0011100pa30BaTEIHHON MITKOJIBI

2. XuMHS: TPaKTUKYM 110 opranndeckoid xumun. 10-11xmaccel/ coct. H.W. Tynun. - Bonrorpa:
Vunrens, 2006

3. Xumus: mpakTukyMm 1o oomeit xumun. 10-11xmacesr/ coct. H.W. Tynun. - Bonrorpaa: Yuu-
tens, 2006

4. 3agavyHuK ¢ «ImoMOITHUKOMY. 10-11Kmaccer: mocobue i ygamuxcsi 001meo0pa3oBaTeIbHBIX
yupesxxnennit / H.H.T'apa, H.W1. T'abpyceBa. —M. : I[Ipoceemenue, 2009

5. YuumMmcs pemats 3a1aun mo xumuu. 8-11 kmaccel/aBT.-cocT. P.A. bouapuukoBa. —-13x1.2-¢. -
Bounrorpan: Yuurens, 2016

4. Kakue BUIBI A€ITEILHOCTA BO3MOJKHEI ... 7

- peleHue 3ajady;

- BBIMIOJIHEHUE YIPAXXHEHUII;

- BBIIIOJTHEHUE MPEBPAILICHUH M0 OPraHUYECKOW U HEOPraHUYECKOW XUMUU;

- BBITIOJTHEHUE TTPAKTUYECKUX pabOT (pelIeHne IKCIIepUMEHTaIbHBIX 33/1a4);

- HancaHue pedeparos;

- HOATOTOBKA MPE3CHTAIUI

6. Kakue Buabpl pabOT MOTYT BBINIOJTHUTD y4yaliuecs?

- Hanucanue pedepar;

-COCTaBJICHHE MTPE3CHTALINH;

- BBINIOJIHEHUE KOHTPOJILHOIO TECTa.

7. KakoBa 107151 CaMOCTOSITEIbHOCTH YUEHUKA ?

- Yyamuecst MOTYT BBIOpaTh BUJ OTUYETHBIX padOT U3 MPEJIOKEHHOTO MepeyuHs, [ | tureparypy,
10 KOTOPO# OHU OYyAyT TOTOBUTH COOCTBEHHBIE PAOOTHI.

8. KakoBbI KpUTEpUU YCHEIIHOCTH?

- Y4eHHK MoayvaeT 3a4eT MPU YCIOBUU BHITIOTHEHHS pabOThI, B IPEATIOKEHHON yuuTeeM
(dhopme ¢ coONTIOICHHEM CTaHAAPTHBIX TPeOOBaHMH K X 0(OPMIICHHUIO. f

JlononHUTENbHBIE OaJIbl BHICTABIISIOTCS 32 BBHITIOJHEHUE TOTIOTHUTEILHONU pabOoThl, y4acTus B
MEpPOTIPUATHSIX, TPOBOJAUMBIX IO MPEAMETY, Y4acTHE B OJIMMITHA/IAX JIIOOOTO YPOBHS,
VMHUIMATUBHYIO MYOIUYHYIO MPE3EHTALMIO CBOEH pabOThI B ILIKOJIE WM 32 €€ IpeieaMu
(KOHKYpC, CMOTp, MYOJIUKAIMS U T.I1.).

Htorosas paboTa cuuTaeTcs BHIIIOJHEHHBIM, €CIIH YUEHHK 3aBOEBBIBACT IIPU30BOE MECTO Ha
OJIUMITMAJIE MyHUIIUIIAILHOTO YPOBHS

9. Kakum o6pa3om B npoliecce paboTsl OyeT pUKCUpOBaThCs AMHAMUKa HHTepeca?

- CobecenoBanue B npoliecce paboThbl

10. KakoBa opma UTOrOBOH OTYETHOCTHU?

- BBICTABJICHHE Pa0OT Ha HIKOJIbHBIX MEPOTIPUATHSIX.



