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[logcHuTE/IbHAA 3aMIMCKa
HeoOxoauMocTs pa3paboTku 37eKTHBHOTO Kypca s ydammxces 10-x m 11-x kmaccos

«XuMHs B 337a4ax M YIOPAKHEHUAX» OOYCIOBIEHAa TEM, YTO B COOTBETCTBUH C Oa3MCHBIM
Y4eOHBIM IUIAHOM cpenHero (TOJIHOTO) 0o0mero oO0pa3oBaHMs XMMHH 3a 2 TOJa BBIACISACTCS
Bcero 68 wacoB. B comepxammm kypca xumuu B 10-11-x kimaccax mpencTaBiICHBI TOJIBKO
OCHOBOIIOJIATAIONINE XWMUYECKAE TEOPETUYECKUE 3HAHMs, BKIIOYAIONIME camble OO0mue
cBeneHus. [lOBepXHOCTHOE HW3ydeHHME XHMHUU HE OOJerdaer, a 3aTpyAHsSeT €€ YCBOCHHE.
OCOOEHHOCTBIO JTaHHOTO Kypca SBIISIETCS TO, YTO 3aHATHS WAYT MapajUIebHO C HM3YYEeHUEM
Kypca opranmdeckoil xumuu B 10-oMm kiacce, U ¢ u3ydeHHeM Kypca oOuieil xumuu B 11-om
Kjacce. DT0 Ma€T BO3MOXKHOCTh MOCTOSTHHO W TTOCIIEIOBATENLHO YBSI3bIBATh yUeOHBIH MaTepHat
Kypca C OCHOBHBIM KypCOM, a y4amIuMCs IOJIydaTh OoJiee MPOYHBIC 3HAHUS TI0 TIPEAMETY.
[Iporpamma Kypca TOCITYXHT JUIS CYIIECTBEHHOTO YINIYOJCHHS W PACHIMPEHHS 3HAHHWHA 10
XUMHH, HEOOXOJIUMBIX JJIi KOHKPETH3alMd OCHOBHBIX BOIPOCOB OpraHMYECKOH, oOmel u
HEOPraHWYeCKOW XWMUU H ISl OOIIEro pa3BUTHUS YUCHUKOB.
eab kypca:
® pacCIIMpEeHNEe 3HAHUH, (OPMHUPOBAHNE YMEHUI U HABBIKOB Yy yYalllUXCs 1O pelie-
HUIO pacUeTHBIX 33Ja4 ¥ YIPaXHEHUH 0 XUMUH, Pa3BUTHE NI03HABATEIILHOW aKTUBHOCTH
U CaMOCTOSITENIbHOCTH.
3agauu kypca:
e yriiyOeHue U pacuIMpeHe 3HaHUH 0 XUMUU
®3aKpENUTh YMEHUS M HABBIKM KOMIUIEKCHOI'O OCMBICICHMS 3HAHUM U UX IpUMe-
HEHMIO [IPY PELICHUHU 3a/1a4 U yIIpaKHEHUIH;
eyiccIelOBaTh M aHAJIM3UPOBATh AJTOPUTMBI PELICHUs TUIOBBIX 3a]1a4, HaXOAUTh
crocoObl pelleHnss KOMOMHUPOBAHHBIX 33/1a4;
¢ hopMHUPOBATH LIEIOCTHOE MPEACTaBICHUE O MPUMEHEHUH MaTeMaTH4YeCKOIo ar-
naparta IpH pelIeHUH XUMUYECKUX 3a]ay;
® pa3BHUBATh y yUalUXCS YMEHMsI CPABHUBATh, AHAIIM3UPOBATh U JIEJIaTh BBHIBOJIBI;
e Cr1I0co0CTBOBATh (POPMUPOBAHHIO HABBIKOB COTPYAHUYECTBA B IPOIIECCE COB-
MECTHOI paboThI;
® Pa3BUTh MHTEPECHI yUallluXcsl, YBICKAIOIUXCA XUMUEH.
Kypc 6a3upyercst Ha 3HaHUAX, MMOJIy4aeMbIX YYaIIMMHUCSA NPU U3YYEHUU XMMUU B OCHOB-
HOM IIKOJIe, U He TpeOyeT 3HaHUS TEOPETHUYECKUX BOMPOCOB, BHIXOJAIIMX 32 PAMKHU LIKOJHLHOU
nporpammsl. B To ke Bpems A yCHEUIHOW pealn3aldy 3TOro IEKTUBHOTO Kypca HEoOX0 M-

MO, YTOOBI pe651Ta BJAJIeNIM BaXKHEHUIIIMMH BBIYMCIUTEIbHBIMUI HaBbIKaMH, aJITOpUTMaMH PCIIC-



HUS THIOBBIX XUMUYECKUX 3a/a4, YMEIIM MPUMEHSTh MPU PEIICHUN 3a7ad BaXHeWme Gusnde-
CKHUE€ U XMMUYECKUE 3aKOHBI.

B kauectBe 0CHOBHOM (POpPMBI OpraHu3alvy y4eOHbIX 3aHATUH MpeaIaraeTcsi NpoBeAeHNE
CEMHUHApPOB, Ha KOTOPBIX JAETCsI KPaTKOE 00BsCHEHHE TEOPETUUECKOI0 MaTepuaa, a Tak ke pe-
LIEHUE 33]1a4 ¥ YIPA)KHEHUH 110 TaHHOM TEMeE.

JI71s1 IOBBIIICHHUST UHTEpPECa K TEOPETUUECKUM BOIPOCAM M 3aKPEIUICHUS M3YYEHHOTO Ma-
TepHuaa, NpeayCMOTPEHbl YPOKU-TPAKTUKYMBbI [0 COCTABJIEHUIO CXEM IPEBpAIICHUM, OTpaka-
IOIIUX TEHETUYECKYIO CBSI3b MEXIY KjlacCaMU HEOPTraHWYECKUX U OPraHWYECKUX BEIIECTB U CO-
CTaBJICHUIO PAaCUETHBIX 33/]a4, C yKa3aHHUEM CIIOCOOOB UX PELIEHUS.

[Ipu pa3paboTke MporpaMMbl JEKTUBHOTO MPEIMETa aKIEHT AeJaics Ha T€ BOIPOCHI, KO-
TOpble B 0a30BOM Kypce XMMHH OCHOBHOW M CpeAHEW IIKOJIbI pacCMaTpPUBAIOTCSA HEAOCTATOYHO
MOJTHO MJTH HE PACCMATPUBAIOTCS COBCEM, HO BXOJIST B MPOTPAMMBI BCTYITUTEIIBHBIX 9K3aMEHOB B
BY3bl. 3a/1aud U YIPaKHEHHUS MOA00paHbl, TaK YTO 3aHATHS MO MX PEHICHUIO MPOXOJAT Mapa-
JIEIbHO C M3Y4YaeMbIM MaTepuajioM Ha ypokax. BoJbpIIMHCTBO 3a7ay M yNpaXHEHWH B3STO U3
KNMos no EI'D npeaplaymux JeT, 4To NO3BOJISIET NOATOTOBUTH ydaniuxcs K caade EI'D.

DJIEKTUBHBIN Kypc «XHMHSI B 3aJadyax W YIOPaXKHEHUSX» COBMECTHUM C MpPOrpamMMOM
O.C.T'abpuensina, W.I'.OctpoymoBa, C.A.CnaaxoBa (IIporpamma kypca xumum it 10-11
KJIACCOB) U y4€OHO-METOIUYECKUM KOMIUIICKTOM.

DJIEKTUBHBIN Kypc «XHUMUSA B 3a7a4axX U YIPAKHEHUSIX» NpeIHa3HayeH 1 yqanmuxcs 10-
11-w1x k1accoB u paccuntan Ha 34 daca B 10xmacce u 34 yaca B 11 kitacce

(1 gac B mememro B 10 u 11 kimaccax).



1. ®enepanpupiii 3akoH oT 29 .12 2012 No 273-®3 (pex . ot 31 .07 .2020) «O6
oOpaszoBanuu B Poccuiickoit denepanum» (¢ U3M . U jgom ., Betyn . B cuiry ¢ 01 .09 .2020) . —
URL:

2. lN'ocynapctBenHas nporpamMma Poccuiickoit denepanun «Pa3zBurue
obpazoBanus» (yTBepkaeHa moctaHoBieHneMm [IpaBurenbctBa PD ot 26 .12 .2017 Ne 1642
(pen . or 22 .02 .2021) «OO0 yTBepXACHUH TOCYIApCTBEHHOW TIporpamMmbl Poccuiickoit
Oenepanun «Pazsutre 00pazoBaHUM.

3. ®enepanpHas oOpa3oBareibHas MporpaMma CpeAHero o0mero oOpa3oBaHUS
(YtBepxknena nmpukazom Munnpocsemenust Poccun ot 18.05.2023 mox Ne 371)

4. ®epnepanbHbIl TOCYJIApPCTBEHHBIN 00pa30BaTeIbHBIA CTaHIAPT CPEIHEro OoOLIero
oOpaszoBanusi (yTBepXkAEH mpukazoM MuHHCTEpCTBa 00pa3oBaHUsi W Hayku Poccuiickoi
denepanuu ot 23 HOsIOps 2022 1. Ne 1014)

5. 06 yrBepxaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-31TUAEMUOIOTHIECKIE
TpeOOBaHUS K YCIOBHSM W OpraHu3alMu oOy4yeHHs B 0O0IIe0Opa30BaTENIbHBIX YUPEKICHUIX):
IIOCTaHOBJICHKWE [JIaBHOTO roCyIapCTBEHHOrO0 CaHMTapHOro Bpada Poccuiickoit denepanuu ot

29 nexabps 2010 r. Ne 189, r. Mockaa ; 3apeructpupoBano B Muntocte PO 3 mapra 2011 r.

[TporpamMma yueOHOTO (JIEKTUBHOTO) Kypca 00eCIIeUnBaCT:

yIIOBJIETBOPEHHUE UHANBUAYAIBHBIX 3aIIPOCOB O0YYArOIIUXCS;

0011e00pa3oBaTenbHy10, OOIIEKYIBTYPHYIO COCTABISIONIYIO MPU TOTYyUYEeHUU
cpeaHero o0Iero oopa3oBaHus;

pa3BUTHE JTHYHOCTH OOYYAOIINXCS, HX TO3HABATEIIHLHBIX HHTEPECOB,
MHTEIJIEKTYallbHOM U IIEHHOCTHO-CMBICIIOBOM ceph;

pa3BHUTHE HABBIKOB CaMOOOpa30BaHUS M CAMOTIPOCKTUPOBAHUS;

yriyOJieHue, pacIIMPEeHUEe U CUCTEMAaTHU3aIMIo0 3HAaHUH B BEIOpaHHOW 00J1acTH
HAYYHOTO 3HAHUS WM BUJIA JICATEIILHOCTH;

COBEPIIICHCTBOBAHNE UMEIOIIETOCS M MPUOOPETEHNE HOBOTO OTIBITA;

MI03HABATEBHOM JICSITEIbHOCTH, TPOPECCHOHATBHOTO CaMOOTIPECTICHHS
oOydaromuxcs. [laHHas mporpaMma rapaHnTupyeTr o0ecreueHrne eIMHCTBa 00pa30BaTEIILHOTO
MMPOCTPAHCTBA 3a CUHECT NMPECMCTBCHHOCTH, HHTCIpallliu, TPCAOCTABJICHUS PABHBIX BO3MOXKHOCTEHN
Y KauyecTBa 00pa3oBaHUsI.

Cognepxanue [IporpamMmbl CTPOUTCS C YyYETOM PETHOHAIBHBIX OCOOCHHOCTEH, yCIOBU
o0pa3oBaTeNbHBIX OpraHW3alii, a TakKe C YYeTOM BOBJICUCHHS OOy4arommxcs C

OIrpaHUYC€HHBIMH BO3MOXKHOCTAMH 310POBbA.



[lenn n 3a1a4un

OcHoOBHas Leb U3YUYEHHS YUEOHOTO (3JIEKTUBHOI0) Kypca

e (opMHpOBaHWE TMPEACTABICHUN O XMMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAYYHOW KapTHHBI MHUpPA, OBJIAJACHUE BAXHEUIIMMH XUMUYECKUMHU MHOHSATHUSIMH,
3aKOHaMHU U TEOPUSMHU.

OCHOBHBIE 3aa4U;

®  OBJIQJICHHE METOJaMU HAYYHOTO TO3HAHUS JJIsi OOBSCHEHHS XUMHUUYECKUX

SIBJICHUW M CBOMCTB BEIIECTB, OLICHKH POJIM XMMHUHU B Pa3BUTUH COBPEMEHHBIX
TEXHOJIOTUH U MOJTYYEHUH HOBBIX MAaTEPHUAJIOB;

®  BOCNHTAaHHE YOSKICHHOCTH B MO3UTUBHOU POJIM XUMUU B KU3HU COBPEMEHHOTO
oO1iecTBa, HEOOXOJAMMOCTH TPAMOTHOIO OTHOILIEHUSI K CBOEMY 3J0POBBIO U
OKpYXarouen Cpee;

®  [PUMEHEHHUE MOJYYEHHBIX 3HAHUI JJis1 OE€30MIaCHOTO UCIIOIb30BaHUs BEIIECTB U
MaTepuasioB B OBITY, CEIbCKOM XO3SIUCTBE M Ha MPOU3BOJCTBE, PEIICHUS
MPAKTUYECKUX 3a7a4 B IOBCEAHEBHOW JKHU3HU, MPEIYyNPEKACHUS SIBICHUN,
HaHOCSIIINX BPE/ 30POBBIO YEJIOBEKA U OKPY KAIOIIEH cpefe.



OO1as xapakTeprucTUKa y4eOHOro (JIEKTUBHOTO) Kypca
Conepxxanue y4yeOHOro (dIEKTHUBHOIO) Kypca «XuUMHS B 3ajjadyaXx U YHOPAKHEHUSIX»
MIPEJCTABICHO JIMHEHHBIM CIIOCOOOM MOCTPOEHUS YUeOHBIX TpOrpamMM. Y ueOHbI MaTepual
BBICTPAMBAETCS B OAHOM JIMHUU U COCTOUT M3 MOCIIEA0BATENILHO CBA3aHHBIX MEX1y COOOM Ii1aB u
TeM. Y4eOHbII MaTepra KaXJ0W MOCeIyIomeil I1aBbl SBISIETCS JIOTHYECKUM MPOJAO0KEHHEM
TOr0, YTO H3Yy4aJOoCh B MPEABIAYLIMM IJ1aBe. DTO MO3BOJSAET 3KOHOMUTH BpPEMs, IOCKOJIBKY
UCKJTIOYaeTcs JyOIMpoBaHIe MaTepraa.

[TporpamMMHBIi MaTepHrai OTpaXxaeT BCE COBPEMEHHbIE 3apOChl 001IeCTBa:
¢dopmupoBanus (GyHIAMEHTANBHBIX MPEACTABICHUN O MUPE, BKIIIOYAIOIIUX HAPSLY C
¢Gu3n4ecKUMU 1 OMOJIOrMYECKUMH 3HAaHUSIMH, HEOOXOIUMBIN 00bEM XUMUYECKUX 3HAHUH;

(dopMHpOBaHHE XUMUYECKHUX 3HAHUN Ba)KHBIX Kak JJIs1 MIOBCEJIHEBHOW KM3HM, TaK U JIs
JesITeIbHOCTH BO BCEX 00JAcTAX HAyKH, HApOJHOTO XO34HCTBa, B TOM YHUCIIE HE CBA3aHHBIX C
XMMHEN HEMOCPEIACTBEHHO.

Llennocmnvie  opuenmupor  IIporpaMmsl  ONPENENAIOTCS  HAIPABICHHOCTBIO  Ha
HAllMOHAJIbHBIA  BOCHUTATENbHBIA H7eall, BOCTPEOOBAHHBIM COBPEMEHHBIM POCCHHCKUM
0OIIECTBOM U TOCYIapCTBOM.

IIporpamma npenycmaTpuBaeT obecrieueHre o011eo0pa3oBaTenbHON U OOIIEKYIbTYpHON
MOArOTOBKM ydamuxcs. [Iporpamma no3BossieT pacKkpbITh BEAYLINE UIEU U TEOPUU XUMHUECKON
HayKd, (OPMHPYIOIIME MHPOBO33PEHHE YyYaIIUXCSd — 3aKOH COXPAaHEHHS MAacChl M SHEPTHH,
[Tepuonuueckuii 3axkon J[. M. MengeneeBa, Teopusi XMMUYECKOTrO CTPOCHHS OPraHUYECKUX
BemiecTs, Teopus pactBopoB. IlomydeHHblE 3HAHUSA CO3JAOT YCIOBHUSA [UIsl I[OHUMaHUS
3aBUCHMOCTH CBOWCTB BELIECTB OT COCTaBa M CTPOEHUs; OOYCIIOBIEHHOCTb IPUMEHEHUS
BEIIECTB UX CBOWCTBAMHU; MaTepUaIbHOE €MHCTBO HEOPraHUYECKUX U OPraHUYECKUX BELIECTB;
BO3paCTAIOIIECH POJIM XMMHUHU B CO3/IaHUU HOBBIX JIEKAPCTB U MATEPHAJIOB, B SKOHOMHUH CBIPbS,

OXpaHe OKPY’KaIOIIEH Cpebl.
Copepxanue [Iporpammsl pazpaboTaHO B COOTBETCTBHH C TPEOOBAHUSAMU COBPEMEHHOMN

JTUIAKTAKA M BO3PACTHOM IICUXOJIOTHH W HAIPaBJICHO Ha PEIICHUE 3a/1a4 1Mo (OPMHUPOBAHUIO
y YYallMXcsi Hay4dHOTO MHPOBO33PEHHs, OCBOCHHS OOIIEHAYYHBIX METOJIOB MO3HAHUS,
MPAKTUYECKOTO IPUMEHEHUS IIOJYYCHHBIX 3HAHUW, CO3JaHUE MEXKIPEIMETHBIX CBS3EH C
npeaMeTamMu o0nacTeit MaTeMaTUYECKUX U TYMaHUTAPHBIX HAYK.

[IporpamMma y4eOHOTO (PNIEKTUBHOTO) Kypca «XHMHUSI B 3a1a4aX M YHPaKHEHHIX»
MPEJCTaBJICHA CIAEAYIOIIMMH COAEPKATEIbHBIMUA KOMIIOHEHTAMM:

Bgenenue;

YrneBo1opoisl;



Kucnopoacoaepxaiiue opraHn4eckie BELECTBa;

A3zoTcoeprKale OpraHn4ecKue BEeIeCTBa;

Crpoenue atoma u nepuoauueckuii 3akon JI.11. Meneneena;

CrpoeHue BeliecTBa;

XUMHUYECKUE PEAKIIUY;

BemntecTBa 1 uX cBOCTBA;

Xumus B )KU3HU OOIIECTBA.

Ipunyunsr u ocobennocmu cooepxcanus [lpoepammol:

NPUHIMUI CUCTEMAaTUYHOCTH U TOCJIEJOBATEIbHOCTH MPEANOJaraeT BbIJICICHUE B
M3y4aeMOM MaTepHalie BEAYIIUX UAEH U TEOpUH, BBICTPAUBAHKE JIOTUYECKON CHCTEMBI Kypca
n y4eOHOro Marepuana BHYTPH OJHOW TJaBbl, TeMbl. [IpUHIMO CHUCTEMHOCTH U
MOCJIEIOBATEILHOCTA  TO3BOJISIET  COXPAaHUTh COOTHOIIEHHE MEXAY TEOpeTHYECKUMHU
MOJIOKEHUSIMA U TPAKTUYECKOM cocTaBJsitomiel Kypca. Peanusyercs B mociiejoBaTeabHOCTH
TEOPUH, MPAKTUKH, KOHTPOJISI U CAMOKOHTPOJISI 00yHarOINXCs;

MIPUHIIUIT HETIPEPHIBHOCTU MO3BOJISIET OPraHU30BbIBaTh 00YUEHHE C OMOPOIl Ha 3HAHUS
XUMUH, TOJyYEHHBIC HA CTYIEHSAX HAYaJIBbHOTO OOIIEro U OCHOBHOTO 00IIero oopa3oBaHusi, a
TaK)K€ Ha JXKU3HEHHBIM OmNbIT ydamuxcs. Kpome Toro, 0oiblIyi0 poJjib UTpalOT 3HAHUSA,
chopMuUpOBaHHBIC IPYTUM IIPEIMETHBIMU 00JIACTSIMU;

NPUHIMUN  JOCTYIHOCTM U WHIUBUAYaAIM3allUM CTPOUTCS Ha ydeTe Yy4eOHBIX
BO3MOXHOCTeH oOyyaromuxcs. [lo3Bossier BbIOpaTh ONTUMAIbHO Y4YEOHBIH MaTepual,
COOTBETCTBYIOIIUNA BO3PACTHBIM, (PU3NYECKHM, MCUXOJIOTHYECKUM W HWHTEIUICKTYalbHbIM
ocobeHHOCTAM o0yvaromuxcsi. OOyuyeHne XUMUYECKOMY COAEPIKAHUIO OCTAeTCs JOCTYIHBIM,
HO MO3BOJISIET YMCTBEHHO U MHTEIUIEKTYalIbHO Pa3BUBATh OOyUYaIOUINXCS,

NPUHIMI BapHAaTUBHOCTH B OpraHu3alud 00pa30BaTeIbHON JIESTEIBHOCTH JaeT
BO3MOXHOCTb I Pa3JIMYHBIX BAPUAHTOB peaIU3allui TEOPETUUECKON U MPAKTUIECKON YacTu
Kypca, UCXOJs U3 00ECTIeUeHHOCTH Kypca MaTepHalbHO-

TEXHUYECKUM, HH(POPMAIIMOHHBIM, METOJUYECKUM oOOecredeHrneM, OCOOEHHOCTAMHU
pasHBIX Ipynn y4amuxcsa B Kiacce. [103BoseT uckaTh KOHCTPYKTUBHBIE ITyTH OpraHU3aluu
y4eOHOI 1eITENbHOCTH HE TOJIBKO YUUTENI0, HO U 00yJarolumMcs;

NPUHLMI MHUHUMAaKca B OpraHu3alu oOpa30BaTeNbHOW JAEATENBHOCTH IO3BOJISIET
o0yJaromuMcsi OCBOUTh 00sI3aTEIbHYIO 4YacTh pealu3yeMoi mporpaMmel. B 1o ke Bpewms
nporpaMma JaeT BO3MOKHOCTh pa3BUTHIO TBOPUYECTBA, HHTEUIEKTa OOydamuxcs uepes

Y4acCTHC B HpOCKTHOﬁ ACATCIBHOCTH,



HCCIIEA0BATENbCKON NEATEIIBHOCTH, B PELICHNUHN 33Ja4 ITOBBIIIEHHOTO YPOBHS CJIOKHO-

CTH.

CucreMHO — JESITENBbHOCTHBIM MOAXOJ, peanusyemblii B Ilporpamme, mno3BossieT
(bopMUpPOBATh JTMYHOCTHBIE, METANPEIMETHBIE W TPEAMETHBIE pe3yibTaThl, 0003HAUCHHBIC
(benepaabHBIM roCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHIAPTOM B IPEAMETHOW 00acTu

«EcTecTBEeHHBIE HAYKN» C YU€TOM MHJUBUIYAIbHBIX 0COOEHHOCTEN 00yYarOIINXCs.

MecTo B yueOHOM IJ1aHE
Ha ypoBue cpemgnero oOrmero oOpa3zoBaHusi y4eOHBINM (DJIEKTUBHBIN) Kypc SIBISETCA

KypCOM TI0 BEIOOPY OOyYaromIuXcsl B IPeIMETHOM 00acTn «ECTeCTBECHHBIE HAYKW.

[TporpamMma y4e0HOTO (IJCKTUBHOTO) Kypca «XHMHS B 3a7a4aX W YHPaKHEHHAX»
paccunTaHa Ha 68 y4eOHBIX YacOB, Ha U3yUCHUE Kypca B KaXJI0M

KJ1acce MmpejrnosiaraeTcs BeIaeauTh 1mo 34 yacos (1 yac B Hemenmto, 34 yaeOHbIC HEIETH).

TpeboBaHMS K yPOBHIO NOATOTOBKU BbIITYCKHHUKOB

B pe3ynbraTe u3ydeHus 3JIEKTUBHOTO TIPeIMETa YICHHK JIOJDKEH

3HaTh/TIOHUMATH

Baxneiinme XuMu4YecKre TOHSATHS: BEIIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJICKYJIa,
Macca aTOMOB U MOJIEKYJI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, AIIEKTPOIUTHICCKAs JTUC-
COITMAITUs, TUAPOJIN3, EKTPOJIN3, TEIUIOBON 3(h(EKT peakiuu, SHTAIBINS, TeIoTa oOpazoBa-
HUS, XAMUYECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHS, YIJIEPOIHBIA CKeleT, (PyHKIMOHAIbHAS
rpyImna, TOMOJIOTHS, CTPYKTYPHAsl U IPOCTPAHCTBEHHASI H30MEPHS;

OCHOBHBIC 3aKOHBI XUMHUH: 3aKOH COXPAHEHHS MacChl BEIECTB, MEPUOJUYCCKUN 3aKOH,
3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajpo, 3akoH ['ecca, 3akOH JEHWCTBYIONIMX Macc B KUHE-
TUKE ¥ TepMoanHamuke; Kiaccudukaiuo 1 HOMEHKIIATYpY: HEOPTaHUYECKUX U OPraHUYECKUX
COCJIMHCHUH;

Ymerb

Ha3biBaTh: N3y4eHHBIC BEIIECTBA 110 «TPUBUAIBHOI» U MEKIYHAPOJHOW HOMEHKIIATYPE;

Onpenensarb: BalGHTHOCTh W CTEMEHb OKUCICHHS XUMHYECKHX DJIEMEHTOB, XapaKTep
Cpelbl B BOJHBIX pacTBOpaX, OKUCIUTENb U BOCCTAHOBUTEIND, HAIIPaBJICHUE CMEIIEHUS! paBHOBE-
CHS TIOJI BIUSHUEM DPA3IUYHBIX (PAKTOPOB, U30MEPHI U TOMOJIOTH, MPUHAICKHOCTh BEUIECTB K
Pa3IMYHBIM KJ1accaM OPraHHMYECKUX COCIMHEHMIA;

HpOBO,Z[I/ITL PACUYCTEI 10 XUMUYICCKHUM (bopMynaM " YpaBHCHUSAM peaKuHﬁ;
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OcCymecTBIATh CaMOCTOSITEIbHBIN MOMCK XUMHUYECKOW MH(OPMAIMKA C HCHOJIb30BaHUEM
Pa3IMYHbIX UCTOYHUKOB (CIPAaBOYHBIX, HAYYHBIX U HAYYHO-TIIOMYJISIPHBIX U3/IaHUMN, KOMIIbIOTEP-

HBIX 0a3 TaHHBIX, pecypcoB MHTEepHETA).

HJIaHI/IpyeMbIe pe3yJbTaTbl
[Inanupyemble pe3yabTaTbl OCBOEHUS IPOrPaMMbl y4eOHOro (3JIEKTUBHOIO) Kypca

VTOUHSIOT W KOHKPETH3UPYIOT OOIIee IMOHUMAHWE JIUMYHOCTHBIX, METalpPEeIMETHBIX |
MPEIMETHBIX PE3yJIbTATOB KaK C MO3HMIMKA OpraHW3allid WX JIOCTHIKEHUS B 00pa3oBaTeIbHOU
JESITEILHOCTH, TaK U C MO3UINH OIIEHKH JIOCTHKCHHSI 3TUX PE3YIbTATOR.

Pesynbrarhl m3ydeHusi y4eOHOTo (DJIEKTUBHOTO) Kypca IO BBIOOPY O0OYyJaroniuxcs
JOJKHBI OTPaXKaTh:

pa3BUTHE JIMIHOCTH OOYJAFONIUXCS CPEJICTBAMH IMPEIIaraeMoro ISl U3y4eHHs Y9eOHOTO
peaMeTa, Kypca: pa3BUTHE O0Iel KyJIbTYphl 00yUYaromuxcs,

WX MHUPOBO33PEHUsS, IIEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, pPa3BUTHE IO3HABATEIBHBIX,
PETYISTHBHBIX W KOMMYHHKATHBHBIX CIIOCOOHOCTEH, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOPAa3BUTHIO U TIPO(PECCHOHATEHOMY CaMOOTIPEICIICHHUIO;

OBJIAZICHUE CUCTEMAaTHYCCKUMHU 3HAHUSMU W TIPHOOPETEHHE OIBITa OCYIIECTBICHUS
1enecoo0pa3Hoi U Pe3yabTaTUBHOM JIEATEILHOCTH;

pa3BUTHE CIIOCOOHOCTH K HENPEPHIBHOMY CaMOOOpa30BaHHIO, OBIIAJICHUIO KITFOUEBBIMU
KOMIIETEHTHOCTSIMH, COCTAaBJISIFOITUMH OCHOBY YMEHHUSI:

CaMOCTOSITSJILHOMY ~ NPHOOPETCHUI0O W HMHTErpallid  3HAHWW, KOMMYHUKAIMH H
COTPYIHHMYECTBY, d3(PGEKTHBHOMY pEIICHHIO (pa3peuieHr0) TpolieM, OCO3HAHHOMY
WCIIOJIb30BAHUIO0 MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, CaMOOPraHU3alluN U
CaMOPETYJISIINN;

o0ecrieyeHHe aKaJeMUYEeCKONH MOOWIBHOCTH M (WJIM) BO3MOXXHOCTH IOJJICP)KHBAThH
n30paHHOE HalpaBJIeHUE 00Pa30BaAHUS;

oOecnieyeHne NpoQecCHOHATbHON OpUeHTauN 00yYatOIIUXCS.

Inanupyemvle nuuHOCMHbIE PE3YTbMAMbl

JIMYHOCTHBIE Pe3y/IbTaThl BKIIOYAOT:

POCCHICKYIO TPaXTaHCKYI0 HWJIECHTHYHOCTh (UACHTH(HKAIUs cebsd B KauyecTBe
rpaxxaanuHa Poccum, ropJocTh 3a TOCTHXKEHUS PYCCKUX YUCHBIX, 32 PYCCKYIO HayKy, OCO3HAHUE
U ONIYIIEHWE IUYHOCTHOW CONMPUYACTHOCTU cyAbbe poccuiickoro Hapoaa). Oco3HaHHOE,
YBOXKHUTEIHHOE U JAOOpOKENIaTeIbHOE OTHOIICHHWE K UCTOPUH, KYIbType, PEIIUTUH, TPATHUIIHSIM,

sA3bIKaM, ICHHOCTAM HapOJd0B Poccun u HapOoJ0B MHpPaA;
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Cc(OPMHUPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKU U OOIIECTBEHHOM MPAKTUKH;

cOPMHUPOBAHHOCTh ~ LEHHOCTH  3/J0pOBOro H  Oe3omacHoro oOpasa  JKW3HH;
WHIUBUAYaJIbHAsA U KOJUIEKTUBHAsI 0€3011aCHOCTh B UPE3BBIYAMHBIX CUTYAIUAX;

c(OpPMHUPOBAHHOCTH OCHOB 9KOJIOTMYECKON KYJbTYpBI, COOTBETCTBYIOILIEH
COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBIIICHHUS,

OCBOEHHOCTH COLIMAIBHBIX HOPM, TIPaBUJI MOBEAEHUS, poJieil U (opM coluanbHOM KU3HU
B IpYIIax U COOOIIECTBAX;

OCO3HAHHOE, YBAXUTEJILHOE U TOOPOXkKeNaTeabHOe OTHOLUIEHUE K IPYTOMY YEJIOBEKY, €ro
MHEHMIO, MHUPOBO33PDEHUIO, KYJIBTYpE, SI3bIKYy, BEpE, I'PAXKIAHCKOW MO3WIHHA. ['0OTOBHOCTH M
CIOCOOHOCTH BECTH JTMAJIOT C APYTUMU JIFOIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAaHMUS;

pa3BUTOE MOPAIbHOE CO3HAHME M KOMIIETEHTHOCTh B PEIIEHWH MOPAJIbHBIX MpoOsieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OpPMUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOIO
MOBE/ICHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'O OTHOIIIEHHUSI K COOCTBEHHBIM MOCTYIKaM;

3CTETUYECKOE, IMOLIMOHAIBHO-1IEHHOCTHOE BUAECHHE OKPYKAIOLIEr0 MHUpa; CIOCOOHOCTh
K SMOILIMOHAJIbHO-LIEHHOCTHOMY OCBOEHHUIO MUDA.

IInanupyemvie memanpeomemuvie pe3yibmanol

MeranpeaqMeTHble pe3ynbTaThl BKIOYAIOT TPU TPYNNbl YHUBEPCAIbHBIX Y4EOHBIX
TNEUCTBUIM.

Pezynamusnvle ynusepcanvhvie yuebnvie oeticmsusl

CaMOCTOSITEJIBHO ONIPEIENIATh LEJU, 3a1aBaTh NapaMeTpbl U KPUTEPHUH, 1O KOTOPBIM
MOKHO OIPEIENINTh, YTO LI€JIb JOCTUIHYTA; OLEHUBATh BO3MOKHBIC IOCIEACTBHS JOCTHXKCHHUS
IIOCTABJICHHOW LIEJIH B

JEeATeIbHOCTH, COOCTBEHHOMN >KM3HU W KHU3HH OKPYKAIOLIUX JIFOAEH, OCHOBBIBAsCh Ha
COOOpa)KeHUSIX 3TUKU U MOPAJIH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIE 3a/laud B 0Opa30BaTENIbHOW JEATENBHOCTH U
KU3HEHHBIX CUTYalUsX;

OLICHMBATh PECYpPChl, B TOM 4YHCIIE BpeMs M Jpyrue HEMaTepHUaJbHBIE PECYPCHI,
HE00X0AUMBIE JJIS IOCTH)KEHUS TIOCTABIICHHOH 11eTIH;

BBIOMpATh MyTh JOCTMXKEHHUS IIeNM, IJIaHWPOBaTh pELIEHHE IOCTaBJIEHHBIX 3a/ad,
ONTUMU3UPYS MAaTepHAIIbHBIE U HEMATEPHUaIbHBIE 3aTPATHI;

OpraHu30BBIBaTh I(PQPEKTUBHBI TOUCK PECYpCOB, HEOOXOIMMBIX JUIS JIOCTHUIKEHHUS
IIOCTABJIEHHOM LIETH;

COIIOCTAaBJIATDH HOJ'Iy‘IGHHLIfI PE3ybTaT ACATCIBHOCTHU C IMOCTaBJICHHOM 3apaHec LEJIbLO.
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Ilo3nasamenvhvie yHugepcaivHole yueOHble 0eucmaeusi

MCKaTh M HAXOJUTh 00OOIICHHBIE CIIOCOOBI PEIICHUs 3a/1a4, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYThIi WHGOPMAMOHHBIA IMOWCK W CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHBIC W
[103HABaTENbHbIE) 33/1a4H;

KPUTUYECKH OIICHUBAaTh W HWHTEPIPETHPOBATh HH(DOPMAIMIO C Pa3HBIX MO3HIIUH,
pacmno3HaBaTh M (PUKCHPOBATH MPOTHBOPEUUS B MHOOPMAIIMOHHBIX HCTOYHHUKAX;

HCMOJI30BATh PA3JIUYHBIE MOJIETbHO-CXEMATHUYECKUE CPEACTBA s MPEICTABICHUS
CYIIECTBEHHBIX CBSI3€ W  OTHOIIEHWM, a TakKe MPOTUBOPEYMUA, BBISBICHHBIX B
MH(POPMAIMOHHBIX UCTOYHUKAX;

HAXOJUTh U MPUBOJIUTh KPUTHYECKHE aPTyYMEHTHl B OTHOIIEHUM ACHCTBUU U CYXKICHUU
JPYyroro; CHOKOWMHO M pPa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEYaHUSM B OTHOIICHUU
COOCTBEHHOTO CYXJCHHS, pacCMaTpUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJIUTHh 332 PaMKH y4e€0HOTO TMpeaMeTa W OCYIICCTBIIATH IIEJICHANMPABICHHBIN MOUCK
BO3MOJKHOCTEH sl IUPOKOTO TIEPEHOCA CPEICTB M CTIOCOOOB JICUCTBUS;

BBICTPaMBATh MHIMBUIYAIbHYIO 00pa30BaTEIIbHYIO TPAEKTOPHUIO, YUUTHIBAS OTPAaHUYCHUS
CO CTOPOHBI JAPYTMX YYACTHUKOB W PECYPCHBIE OTPAHUYECHUS; MEHSATh U YAECPKUBATH Pa3HbIC
MMO3UIIMY B ITO3HABATSIIFHON NEATCIHHOCTH.

Kommynuxamuemnvie ynusepcanbhvie yueonvie 0eucmeus

OCYILECTBJIATh JIEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU
(kak BHYTpH 00pa30BaTeIbHOM OpraHU3AIMH, TaK W 3a €€ IpeaejamMu), MoJA0upaTh NapTHEPOB
JUTSL IETTIOBOM KOMMYHHUKAITUU HUCXOJI1 U3 COOOpaXKCHUH PEe3yJbTaTUBHOCTH B3aMMOJICHCTBHUS, a
HE JIMYHBIX CUMIIaTHIL;

MPH OCYIIECTBJIICHUH T'PYIIOBOH pabOThl OBITh KaK PYKOBOAMTENIEM, TaK M YJICHOM
KOMaH/JIbl B Pa3HbIX POJIsAX (TeHepaTop HAeH, KPUTUK, UCIOJHUTEINb, BRICTYMAIOMIUN, IKCIEPT U
T.1.);

KOOPJIMHUPOBATh U BBIMOJHATHE pabOTy B YCIOBUSIX PEATbHOTO, BHPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOCHCTBUS;

pa3BEpHYTO, JIOTUYHO M TOYHO H3Jararb CBOK TOYKY 3PEHUS C HCHOJIb30BAHUEM
a/ICKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacmo3HaBaTh KOH(IUKTOTCHHBIE CHUTyallMM M MPEeAoTBpamiaTh KOH(MIUKTBI 10 HX
aKTUBHOM (haspl, BBICTpauBaTh JENOBYIO M OOpa30BaTeNbHYI0 KOMMYHHUKAIMIO, U30eras
JINYHOCTHBIX OLIEHOYHBIX CYXKICHUN.

IInanupyemvle npeomemmvle pe3yibmamsl
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B pesynbrate o0yyenus no [Iporpamme yaeOHOTO (JIEKTHBHOTO) Kypca «XUMUS: TEOPHS U
MPAKTUKa» 00y4aloIMiicss HAYYUTCS:

MOHUMAHUIO TPEJIMETa, KIIOYEBBIX TEOPUH W IOJIOKEHHH, COCTABISIONIMX IPEAMET
«XUMUS», 4TO 00ECIIEUNBACTCS MMOCPEICTBOM MOICTHUPOBAHMS U MOCTAHOBKH MPOOIEMHBIX
BOIIPOCOB, XapaKTEPHBIX JUIS PEIMETHOM 00macTn «EcTecTBeHHBIC HAYKHY;

YMEHHUE pelIaTh OCHOBHBIE MPAKTUUECKUE 3a7aul, XapaKTEPHBIE I UCIOIb30BAHMUS
METOJIOB U HHCTPYMEHTApHs IpeaMeTa «XUMUSD;

(bopMupoBaHHE MEKITPEIMETHBIX CBSI3€H ¢ APYTrUMHU OOIACTIMH 3HAHUS.

OOyuaromuiicsi MOJYy4YUT BO3MOKHOCTH HAYUYHThHCS:

OBJIAZICTh KIIFOYEBBIMHU TOHSATHUSMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS HayKa
XAMUS, pPAcrO3HABaHWE COOTBETCTBYIOIIMX €W MPH3HAKOB W B3aUMOCBS3EH, CIIOCOOHOCTH
JEMOHCTPUPOBATH PA3JIMYHBIC MOAXOIbl K U3YYCHHIO SIBIICHHH, XapaKTEPHBIX Ui W3ydaeMou
HAyKU XUMUH;

YMEHHE pemaTh Kak HEKOTOPbIe MPAKTUIECKHEe, TaK U OCHOBHBIE TEOPETHUECKUE 3aauH,
XapaKTepHbIE JJISl UCIIOJIb30BAaHUS METOJIOB U HHCTPYMEHTApUS XUMHUH;

HaJU4HMe TPEACTABICHUN O XMMHUHU KaK IEIOCTHOM Teopur (COBOKYIMHOCTH TEOpHii), 00

OCHOBHBIX CBSI35X C HHBIMH CMEKHBIMU 00JIaCTSIMH 3HAHUM.

MarepuanbHO-TEXHHUECKOE 0OecTieueHne KabnHeTa XUMUH

HartypaabHble 00beKThbI

HarypanbHbie 00BbEKThI, BKIIOYAIOT B ce0sl KOJUIEKLIMA MUHEPAJIOB M TOPHBIX MOPOJ, Me-
TaJJIOB U CIUIaBOB, OKCUJIOB, KUCJIOT, OCHOBAHUM, COJIEH, B TOM YHCJIE U MHUHEPAIbHBIX ya00pe-
HHM, a TaKKe KOJUICKIIMM OPraHWYECKUX BEIECTB M MaTepuajoB, npeaycMoTpeHHbix DOI'OC
(«HedTs u npoayktel e€ nepepaboTkm», «KaMeHHBIN Yrojab M MPOAYKTHl KOKCOXUMHYECKOTO
pou3BoJIcTBa», «Bonoknay, «[lmactmacch» u T. 1. O3HaKOMJIEHHE C OOpas3llaMH HCXOJHBIX
BEIIECTB U FOTOBBIX M3/ICIUN MMO3BOJSET MOTYYUTh HArJISAHbIE IPEICTABICHUS 00 STUX MaTepu-
ajlax, MX BHEUIHEM BHJIE, a TAKXKE O HEKOTOPBIX (PU3UUYECKUX CBOMCTBAX. 3HAUUTEIbHbIE YUEOHO-
M03HABATEIbHBIE BO3MOXKHOCTU UMEIOT KOJIJICKIIUH, U3TOTOBIICHHBIE CAMHUMH OOYYarOIIMMUCH.
[IpenMeTs! ISt TAKUX KOJUIEKIIMI cOOMpPArOTCsl BO BpeMs SKCKYPCHid U APYrUX BHEYPOUHBIX 3a-
HATHUH.

Komnnekuuu UCmosib3yIoT TOJNBKO i 03HAKOMIICHHSI 00YUYaIONIUXCsS ¢ BHEITHUM BUAOM U
(U3MYECKUMHU CBOMCTBAMU PA3IMYHBIX BEIIECTB M MaTepuanoB. [l MpoBeIeHUS XUMHYECKUX
OTIBITOB KOJUIEKIIUU MCIIOIb30BATh HEJb3S.

XuMH4YeCKHe peaKTUBbI M MaTePHAJIbI

OOpareHre coO MHOTUMH BEIIECTBaMH TpeOYyeT CTPOroro COOJOJCHUS MPaBHII TEXHUKU
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0€30IMaCHOCTH, OCOOCHHO TPY BBIMIOJHEHUH OIBITOB caMHMHU oOydarommmucs. Bee HeoOxoau-
MBbIE MEpbl IPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTaX U MHCTPYKLUAX, a
TaKXKe B MOCOOUSX IS YUUTENEH XUMHH.

Bce peakTuBbl U MaTepualbl, Hy)KHbIE JUIsl IPOBEIEHUS JEMOHCTPALIMOHHOIO U yYyeHHYe-
CKOTO IKCIIEPUMEHTA, ITOCTAaBJISIIOTCS B 00I1€00pa3oBaTeIbHble OpraHU3ally IEHTPAIM30BaHHO
B BHUJIC 3apaHee YKOMIUIEKTOBAHHBIX HA0OpoB. [Ipu HEOOXOIUMOCTH MPHOOPETEHUsS JOTOIHU-
TEJIbHBIX PEAKTUBOB U MAaTEPHAJIOB ClIeyeT OOpallaThCs B CIELMATU3NPOBAHHbBIE Mara3uHbl.

Hudposbie 1abopaTopuu ¥ JaTYHKOBBIE CUCTEMBI.

B ocHoBy oOpa3zoBarenbHOM MpPOTpaMMBl  3QJI0KEHO TPUMEHEHHE  IHU(PPOBBIX
nabopaTtopuii, MOCTaBIEMBIX B paMKax peanu3anuu ¢eaepaibHoil nporpammel  «Touka
pocta». Tematuka npeiokKEHHBIX SKCIEPUMEHTOB, KOJIMYECTBEHHBIX OMBITOB COOTBETCTBYET
CTPYKTYpe HMpUMEpPHOI 00pazoBaTeIbHON MpPOTpaMMBbl [0 XUMUH, coAepxanuio denepaabHOro
rocyaapcTBeHHOro oOpazoBarensHoro cranmapra (PI'OC) cpemnero (momHOTO) 00IMIETO
oOpazoBaHwUsI.

MHoOroseTHss NpakTUKa UCIOJIb30BaHMU XMMUYECKUX TPHOOPOB, LU(pOBOit 1abopaTopun
B IIKOJIE TOKa3aja, YTO COBPEMEHHbIE TEXHHYECKHE CPEICTBA OOy4EHHUs HOBOTO IOKOJIEHUS
MO3BOJISIOT JTOOUTHCA BBICOKOIO YPOBHSI YCBOEHHUSI Yy4e€OHOro Marepuaia, yCTOHYMBOIO pocTa
MI03HABATEIbHOTO MHTEpECa IIKOJBHUKOB, T .€ . MPEOJOJIETh T€ MPOOJIEMBbI, O KOTOPBIX TaK
MHOTO TOBOPST, KOTJIa peub 3aX0AUT O COBPEMEHHOM IIKOJIbHOM XMMHUYECKOM 00pa30BaHUH .

XumMnyeckas J1adopaTopHasi ocy/aa, annaparbi i MpudopbI

Xumuueckas 1ocyza rnojapasiessiercs Ha Be TPYIIIbL: sl BBIIOJIHEHUS OIBITOB 00y4aro-
HIIMMHUCA U VI JJEMOHCTPALIMOHHBIX OIBITOB.

[IpuGopsl, anmaparbl ¥ YCTaHOBKH, HCIIOJIb3yEMbIE Ha ypoKax XMMHUU B 7—9 Kiaccax,
KJIacCU(UIMPYIOT Ha OCHOBE MPOTEKAIOIIMX B HUX (PU3NYECKUX M XMMMUYECKHX IPOLIECCOB C
y4acTHEM BEILECTB, HaXOAAIIUXCS B PA3HBIX arperaTHbIX COCTOSHUSX:

1) npubops! [yt paboThI € Ta3aMU — TOJIy4YeHHE, COOMpPaHUE, OUYMCTKA, CYIIKA, MOrJIole-
HUE ra3oB; PEaKLUU MEXAY MOTOKaMH ra30B; PEaKLUU MEXAY ra3aMH B 3JIEKTPUYECKOM pa3psi-
7Ie; peaKkIMy MEeXly ra3aMu MpH MOBBIIEHHOM JIaBJICHUH;

2) anmapaTbl U TPHOOPBI ISl OTBITOB C XKHUIKHUMHU U TBEP/BIMU BELIECTBAMH — TIEPErOHKA,
¢WIbTpOBaHUE, KPUCTAIIM3ALMS; TPOBEACHUE PEAKIIUNA MEXY TBEPABIM BELIECTBOM U >KHUIKO-
CTBIO, )KHJIKOCTBIO U JKUJKOCTBIO, TBEPABIMU BEIIECTBAMHM.

3) matumku PH, 3J€KTPONIPOBOAHOCTH, TEMIIEPATYPHI H JP.

BHe sT0# Kmaccudukanuu HaxoIuTCs yueOHas anmaparypa, npeiHa3HaueHHas s u3yde-

HHUA TCOPCTHYCCKUX BOIIPOCOB XUMHUH: IJId NJEMOHCTpPALIUU SJICKTPOIPOBOJHOCTH PACTBOPOB U
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JBKEHUSI MOHOB B AJICKTPUUECKOM I0JI€, ISl U3YYEHHUS] CKOPOCTH XUMHYECKON peakluu U XU-
MHUYECKOTO PaBHOBECHS, ICKTPOIIH3a, IEPETOHKH HEPTH H T. II.

BcnomoratenpHyt0 posib UTparOT U3MEPHUTENbHBIE M HarpeBaTesIbHbIC TPUOOPHI, pas3iiny-
HBIC PUCTIOCOOICHUS JIJISl BBIITOJTHEHUS OTIBITOB.

Mopean

OObeKTaMu MOJICTMPOBAHUS B XUMUU SIBIIIFOTCS aTOMBI, MOJICKYJIbI, KPUCTAJUIbI, 3aBOJI-
CKH€ amnmaparsl, a TAaKKe XUMUYECKHUE TTPoIlecCchl. B mpernogaBaHuu XMMUU UCTIONIB3YIOT MOJIETH
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadura, cepol, pocdopa, okcuna yrnepoaa(lV), nona, xe-
nie3a, MeM, MarHus, MOJIEJN KPUCTANTMYECKUX PEIIETOK BAXKHEUIIIUX MPEJCTaBUTENEH KIacCOB
OPraHUYeCKUX COCTUHECHUM.

BrimyckaroTcsi HabOphl MOJIENel aTOMOB JUISI COCTABJICHHUS IIAPOCTEP’KHEBBIX MOJIeTeH
MOJIEKYJI, B IEPBYIO OYEPE/Ih, OPTAHUIECKUX COCTUHECHHI.

YueOHbIe M0co0UsI HA IEYATHOI 0CHOBE

B nmporiecce oOydeHnst XUMHUH HCTIONB3YIOT CIEAYIOMIHME TaOIHUITBI MOCTOSIHHOTO SKCIIOHHU-
poBanus: «llepumoamueckas cuctema xumudeckux snmemeHtoB J[. M. MenneneeBay, «Tabmuia
pPacTBOPUMOCTH KHCJIOT, OCHOBAHHUI M COJIEN», « DNEKTPOXUMHUUECKUN PAJl HANIPSIKECHUN MeTall-
70B», «BaneHTHble cOCTOSIHUS aToMa yriiepoiay, «IIpocTpaHcTBEHHOE U AIIEKTPOHHOE CTPOCHUE
MOJIEKYJI OPTraHUYECKUX COCTUHEHUI» U JIp.

Jlyig opraHu3aiuu caMoCTOSITeNIbHOM paboThl 00ydaroluxcs Ha ypoKax HCIONb3YIOT pa3-
HOOOpa3Hble TUAAKTUYECKHUE MaTepHalibl: TETPaJU Ha MEYaTHOM OCHOBE WJIM OTIENIbHbIE pabo-
YHe JIMCThl — WHCTPYKIMH, KAPTOUKH C 3aJIaHUSIMU Pa3HON CTENEHH TPYAHOCTHU Ui U3yUEHUs
HOBOT'0 MaTepHualia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUH.

IJKPaHHO-3BYKOBbIE CPeICTBA 00yUeHusl

K skpaHHO-3BYKOBBIM CpeCTBAM OOyUYEHHSI OTHOCST TaKH€ MOCOOMS, KOTOPbIE MOTYT OBITh
BOCIIPUHSTHI ¢ TMOMOIIBIO 3PEHUS U CIyXa. DTO KMHOPHIBbMBI, KUHO(MPArMEeHThI, JUa(PUIbMBI,
JMAMO3UTUBBI (CNaiiibl), eIMHUYHbBIE TpaHCIapaHThl s rpadonpoektopa. Cepun TpaHcHapaH-
TOB TMO3BOJISIOT UMUTHUPOBATH JIBHXKEHUE MYTEM MOCIIEI0BATEIILHOTO HAJOKEHUSI OJHOTO TPaHC-
[apaHTa Ha JIpYyrou.

Texnuueckue cpeacrsa odyuenus (TCO)

BonpmMHCTBO TEXHUYECKMX CPEACTB OOy4YeHHs HE pa3padaThiBajoCh CIENHUATBHO IS
IIKOJIbI, @ U3HAYAIBHO CIYXKHUJIO JUTS Tepeadr U 00paboTku MHGOPMAITUH: 3TO PA3IUIHOTO PO-
Jla TIPOEKTOPBI, TEIEBU30PhI, KOMIBIOTEPHI U T. 1. B y4eOHO-BOCITUTATENILHOM IPOIECCE KOMIIb-
I0Tep MOXKET MCIOJIb30BaThCs AJIs PEIICHUS 3a]]a4 HayYHOW OpraHu3aluu Tpyaa YUYUTENsl.

HpI/I HCIIOJIb30BAHHUU TCXHUYCCKUX CPCACTB 06y‘{CHI/I$I CJICAYCT Y4YUTBIBATL BPCMCHHbIC



16

orpaHuueHus, Hanaraemble CanurapHsiMu npaBwiamMu M Hopmamu (CanlluH). HenpepsiBHas
IIPOJIOJKUTEIBHOCTD JIEMOHCTPALIMM BUJCOMATEPUAIIOB HA TEJIEBU3MOHHOM SKpaHe M Ha 0O0Jib-
IIOM JKpaHE C HCIOJIb30BAaHUEM MYJIbTUMEAMMHOIO IPOEKTOpa HE J0JDKHA IPEBBILIATH JUIS
oOyuaromuxcs B X - X1 kimaccax Ha ypoke 30 mun Takoe ke orpaHn4eHHe pacpOCTPaHIETCs Ha
HETPEPHIBHOE UCTIOIb30BaHIE NHTEPAKTUBHON JOCKU M HAa HEMPEPHIBHYIO pabOTy 00yUJarOmIUXCsI
Ha IEPCOHAIBHOM KOMIIbIOTEpe. Pa3MeniaTb MHTEPAKTUBHYIO JIOCKY CJEIyeT Takke Kak U
O0OBIYHYIO: Ha TOW K€ BBICOTE, OOecreunBas Mpu 3TOM paBHOMEpHOE ocBemieHue. Kormga gocka
HE HCTIONb3yeTCsl, €€ HE0OX0AMMO OTKI0YaTh. J{JIsl MpOoQHIaKTUKKN YTOMJIEHHUS TJ1a3 B yUeOHBIN
IpoLecc HEOOX0AUMO BKJIHOYATh PA3JIMYHbIE BUABI JESTEIHOCTH, BKIIIOYAs CIIEHUATbHYIO THM-
HACTHKY AJIS TJ1a3.

O6opynoBanue KabUHeTa XUMUH

Kabuner xumuu A0mkeH ObITh 00OpPYIOBaH CIEHUAIBHBIM JEMOHCTPALIMOHHBIM CTOJIOM.
s obecriedeHust Jydiied BUJIMMOCTH J€MOHCTPALIMOHHBIM CTOJ pEKOMEHIYEeTCsl yCTaHaBIIU-
BaTh Ha MOJIUYM.

B xaOuHeTax XMMUHM yCTaHAaBJIMBAIOT JBYXMECTHBIE YUEHHUYECKUE J1a00OpaTOPHBIE CTOJIBIL.
VY4yeHnueckue CToJbl I0JKHBI UMETh MOKPBITHE, YCTOWYMBOE K JEHCTBUIO arpeCCUBHBIX XUMMU-
YEeCKHUX BEILIECTB, M 3alllUTHbIe OOPTHKHU MO HapyxkHOMY Kparo. KaOuHeTsl Xumuu o0OpyAyrOT
BBITSDKHBIMU IIKa(aMH, pacrosI0KEeHHbIMU Y HApYKHOM CTeHbI BO3je cTosa yuutens. /i mpo-
BE€JICHUs 1a00PATOPHBIX ONBITOB UCHOJB3YIOT TOJIBKO MUHHU-CIIUPTOBKH.

VYueOHble TOCKH JOJIKHBI ObITh M3TOTOBJIEHBI U3 MaTEpUAIOB, UMEIOLINX BBICOKYIO ajre-
3MI0 ¢ MaTepualaMy, UCIIOJIb3YEMbIMHU JUIsl MUCbMa, XOPOLIO OYHUINATHCS BIaXKHOM I'yOKOH, ObITh
M3HOCOCTOMKMMH, UMETh TEMHO-3€JIEHBIM LIBET U AHTUOJIMKOBOE IOKpBITHE. YUeOHBbIE JOCKH
00OpyayIOT copuTaMM, KOTOpPbIE JOJKHBI MPUKPEIUIATECA K cTeHe Ha 0,3 M BBIIIE BEPXHEro
Kpasi IOCKM U BbICTYHaTh BIepén Ha paccrosiHue 0,6 M.

JU1s MakCUMaJbHOTO MCIOJb30BaHUS JHEBHOIO CBETa U PaBHOMEPHOIO OCBELICHUS Y4eO-
HBIX MOMEILIEHUH He CleAyeT pa3MellaTb Ha MOJOKOHHUKAX HIMPOKOIMCTHBIE pacTEHUs, CHU-
JKarolllue YpOBEHb €CTECTBEHHOI'O OCBElLIeHUs. BricoTa pacTeHMi He NOJDKHA MpeBbIaThlS cm
(oT mojtokoHHMKaA). PacTenus nenecooOpa3Ho pa3MeniaTh B HEPEHOCHBIX IIBETOYHUIIAX BHICOTON
65—70 cM OT moJia WM OIBECHBIX KAIIMO B MPOCTEHKAX MEXIY OKHAMHU.

JUist OTZIeNIKM Yy4eOHBIX MOMENEHUH NCIOJIb3YIOT MaTepuallbl U KPacK, CO3/A0IINe MaToO-
BYIO ITOBEPXHOCTh. JIJIsl CT€H yueOHbIX MOMEIIEHUH clelyeT MCI0JIb30BaTh CBETJIbIE TOHA JKENI-
TOr0, OEKEBOr0, PO30BOTO, 3€JIEHOT0, TOJyOOr0 LBETOB; JUIS JABEpPEH, OKOHHBIX paM — OeJbIit
L[BET.

Kabuner xumuun JOJDKCH OBITH OCHAIIEH XOJOOHBIM M T opAYUM BOIIOCH8.6)KCHI/ICM H KaHa-
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JIM3amueH.
B kabunere xumum 00s3aTENBHO JIOJDKHA OBITH alTe4Ka, COCTAB KOTOPOHM YTBEPIKIACTCS

MECTHBIMH OPraHaMH YIIPABJICHMUS.
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M..«BEHTAHA-I'PA®», 2014. - 236 ¢

7. [Mnuyruna I'.B. «XuMus 1 nmoBcenHeBHas KM3Hb YEJIOBEKa» - 2-€ W3J1a-
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8. XuMHS: TMPAKTHKyM 1o opraHudeckodl xumuu. 10-11kmaccel/ cocr.
H.A. Tynun. - Boarorpan: Yuurens, 2006

9. XuMus: mpakTUKyM o obmed xumuu. 10-11kmacesl/ coct. H.U. Ty-
JvH. - Bonrorpan: Yuurens, 2006

10. 3amauHuK ¢ «moMoImHUKOM». 10-11 kmaccel: mocoOue uist ydamuxcs
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HukoBa. —131.2-e. - Bonrorpaa: Yuurens, 2016
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Ne | Hara | Jlata | HaumeHOBaHHE TEMBbI DJIEMEHT COACPKAHUS
n/n | wiad | ¢akr
1 Beenenue. Posb 1 MeCTO pacueTHBIX 33/1a4 B CHCTEME VYcnoBHble 0003HaYeHMsI, HA3BaHUS U €IMHULBI U3MEpEeHUs pusu-
0OyUYeHUsI XUMHH Y TIPAKTHYECKOH KM3HM. THUTIBI 3a1a4. YECKUX BEJIMYMH, UX B3aUMOCBS3b. [IpnOIIMKeHHbIE BRIYUCIICHUS,
IpaBUIa OKPYTJIECHUS.
2 Borunicnenusi ¢ WCIOJIb30BAHUEM MOHATUH «kojaudecTBO | OOIKe peKOMEHJAMN K PelIeHUI0 U O(POPMIICHHIO PacueTHBIX
BEILECTBA», «UUCIO0 ABOraapo», MOJIIpHas Macca, MOJISIp- | 3aJa4. AHAIN3 XUMUYECKOU 3a/1auH.
HBIN 00BEM.
3 YcraHoBneHnue npocreiiei GopMyibl BEIECTBa MO0 Mac- | XuMudeckre (opMylibl: MpocTeilias (SMIUpHUYEcKas), MOJIEKY-
COBBIM JIOJISIM DJIEMEHTOB C HCIIOJIh30BaHWEM a0COJIFOTHOM | JisipHas (WCTHHHAs, OpyTTo-(hopmyna),rpadudeckasi, CTPYKTYp-
Y OTHOCHUTEIIHOM IUIOTHOCTH BEIIECTBA. Has1, 3neKTpoHHas. (Du2,Dsosn.,D0o2,D n2 1 ap.) BeiBoa dopmysis
BellecTBA Ha OCHOBE MAacCCOBOW JIOJIM DJIEMEHTA, OTHOCHTEIILHOM
IJIOTHOCTH TIO APYroMy rasy, macce, o0bemy oOmieit ¢opmyme
TOMOJIOTHYECKOTO Psiia OpraHWYeCKUX COeTMHEHUI.
4 BoiBo popmysibl BeliecTBa MO0 OTHOCUTEIBHOU MJIOTHOCTU | BBIBOJ (hopMyIibl BeliecTBa MO KOJIMYECTBY BELIECTBA MPOJAYKTOB
1 Macce (00beMy WM KOJMYECTBY) MIPOJIYKTOB CTOpaHUs. | cropaHusi, oOmeld (opmyrne roMoJIOTHYECKOTo psga OpraHuue-
CKHUX COEJIMHEHUM.
N3oMepus 1 HOMEHKIIaTypa OPraHUYeCcKUX COeTUHEHUIN Buapl u3omepun: npocTpaHcTBeHHAst U CTpykTypHas. [IpocTpan-
V POK-YIIPaKHEHHE 110 OTPabOTKE HABBIKOB cocTapienms | CTBEHHAA M3OMEpHS U e BHIBI. HOM@IEKJ'IaTypaZ TpUBHUAJIbHAS,
W30MEPOB H HX HA3BAHMiA coBpemenHas. [IpaBuna cucremMatndeckoil HOMeHKIATypbl. Hamu-
7 Ypok-ynpakHeHHe 0 OTPAOOTKE HABBIKOB COCTABJICHUS CaHHE CTPYKTYPHBIX HOPMYI H30MEPOB
M30MEpOB U X Ha3BaHUMN
8 Boruncnenuss Maccel (KonnuecTBa, o0bema) BelecTBa Mo | PacdeThl Mo XMMHUYECKUM YpPaBHEHHUSM C HCIOJBb30BAHHEM pa3-
U3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OJJHOTO U3 JUYHBIX BENIWYUH. (3a7auu ¢ UCIOIb30BaHUEM MaTepHana mo op-
BCTYMHBIINX B PEAKIIMIO UITU MOJTYYHBIIUXCS BEIIECTB. TaHNYeCKOW XUMHUH)
9 Brruncnenue Maccel, Konu4ecTBa WM oO0beMa mpojaykTa | CTeneHb YMCTOTHl OCHOBHOTO BellecTBa(BEIECTBA, BCTYMAIOIIETO
peaknMy 1O M3BECTHOM Macce, KOJMYECTBY WJIM OO0BEMY | B pPEakiHio), COAEPIKaIlero MPUMECH, ONPeIesIIeTCs] MacCOBOM
HCXOJHOTO BELECTBA, COAEPIKAIIEr0 MPUMECH. JI0JIel TaHHOTO BelecTBa B HaBeCKe cMecH. Pemenne 3amau
10 Brrurcnenue MaccoBoii wim 00beMHOM IO BBIX0Ja Mpo- | MaccoBast 1oJisi MpakTU4eckoro Bbixojga. OObeMHast M0Js Mpak-
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TUYECKOI'0 BbIXoa. PenieHue 3amau

11 Pacuersl o XMMHUECKUM YypaBHEHUSIM, CBA3aHHbIE ¢ Mac- | MaccoBast 10J1 pacTBOPEHHOTO BellecTBa. Perienue 3anau
COBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA
12 Brruncnenue maccel (0oObeMa miiM KOJIUYECTBa) MpoaykTa | Ecom oHO M3 pearupyromux BEIIEeCTB B3SITO B M30BITKE, TO pac-
peakiuu, eciad OJHO M3 PearupyrolluX BEUIECTB JaHO B | YeT Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOJIYKTAa peakluu
M30BITKE. OCYHIECTBIISIIOT 1O Macce (00beMy, KOJMYECTBY BEIIECTBA) TOTO
peareHTta, KOTOpbIil BCTYNMWJI B PEAKIMIO MOJHOCTHIO. Pemienue
3a1a4

13 PacueTsl o TEpPMOXUMHUYECKUM YPAaBHEHUSIM TepMmoxuMHuueckoe ypaBHEHUE, TEIUIOBOM APPEKT XUMHUUECKON
peaxiuu. Mcnonbp3oBaHue TeMrepaTypHOTro JaTdyrka HudpoBoi
1abopaTopuH.

14 XHWMHUYECKUE PEAKIIUU B OPraHUIECKON XUMHUH ITonsATHe 0 peaknusax coeaquHeHusd. [loHsATHE O peakuusaX OTUIEIIIEH
Peakunu nzomepuzanuu. [Ipasuiio MapkoBHukoBa. Peakunu
apOMaTHYECKOM CHUCTEMBI U YIIIE€BOJOPOJIHOIO paJuKaa.

OpueHTupyomee 1eHCTBUE 3aMECTUTENICH B OCH30JIbHOM KOJIBIIS
(opuentanTsl | u |l pona). Beimonnenue ynpaxxaeHuit

15 [TonsaTHE 0 MMKIIOATKaHAX [uxnoankansl. CTpoeHHE, H30MEPHUS,
HOMEHKJIaTypa U CBOMCTBA. BrimoiHeHne 3a1aHuit

16 AJnKagueHbl Ankanuensl. CTpoeHne MoJiekyi. 3oMepus 1 HOMEHKIIaTypa.
XUMHUYECKHE CBOVMCTBA aJIKaAUEHOB. BrimonHenne 3aqaHnii

17 Kayuyk Kayuyk B npupone. CpolictBa kayuyka. CocTaB U CTPOCHHE HATY-
pPaNbHOIO Kay4yyKa.

18 ben3zon u ero romosioru DNEKTPOHHOE CTpOEHUE OEH30J1a U €ro roMOJIOroB. XUMHYECKHe
CBOMCTBa TOMOJIOTOB OEH30J1a IaTYHKA AJIEKTPOTPOBOIHOCTH
nndposoii maboparopuun

19 XUMUYECKUE CBOMCTBA YIIEBOJIOPOAOB U CIOCOOBI MX MO- | XapaKTepHble XUMUYECKHE CBOWCTBA YIJIEBOIOPOIOB: aJIKAHOB,

JyYEHUS. LMKJIOAJKaHOB, aJKEHOB, JUEHOB, AJIKWHOB, apOMAaTUYECKHUX YT-
JeBOI0POAOB (6€H307a U TOIyoJ1a). BeimonHenue 3ananuii
20 CxeMbl MpeBpalleHruil OTPAKAIOIINX TeHETUYECKYIO CBSI3b | XMMHUYECKHE CBOICTBA YIIIEBOJOPOJIOB U CHOCOOBI UX TMOTydYe-
MEX]y YrJI€BOJOPOJaMH: OTKPBITHIE, 3aKPBITHIE, CMEIIaH- | HUsl. CXeMbl MpeBpalleHuil, OTpa)Kallllhue T'eHETUYECKYI0 CBA3b
HBIE. MEXy YIIEBOJOPOJaMU: OTKPBITHIE, 3aKPHIThIE CMELIAHHbIE
21 VYPpOK-TIpaKTUKYM TI0 COCTaBJICHHUIO CXEM IpEBpaIlCHUM, | BbINONHEHHE 3 aHuii

OTPAXKAIOIIUX FEHETUYECKYIO CBSI3b MEXK]Y YIJIEBOAOPO-
aM#A

(Paborta B rpymnmnax u napax)
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22 [lepepaboTka yrieBo0pOAHOTO CHIPHS [Teperonka neptu. Kpekunr nedrenpomykroB. Kokcoxumudye-
CKO€ IPOU3BOJICTBO.
23 XapakTepHble XUMHUYECKHE CBOWCTBA INPEACIBbHBIX OJHO- | XMMHYECKHUE CBOMCTBA KHUCIOPOAOCOAECPKALIUX OPraHUYECKUX
aTOMHBIX ¥ MHOTOATOMHBIX CHUPTOB; (DeHOJa M CIOCOOBI | COCAMHEHHUH U CIIOCOOBI MX TOTYUCHHSL.
HX IOJIyYCHUS Brimonuenue 3aganui
24 XapakTepHble XMMHUYECKHE CBOWCTBA aJlbJACTHJIOB, IIpe-
IEJIbHBIX Kap6OHOBI)IX KHMCJIOT, CJOXHBIX 3(1)141)03 u HUcnons3oBanue JaTYrKa 3JICKTPOIIPOBOJHOCTH IIPI(l)pOBOfI 1a0o-
CroCcoObI X MOTYYECHUSI. paropuun
25 Cxembl IpeBpalleHui OTPaKAIOLIUX T€HETUYECKYIO CBSI3b
MEX/Ly YIIeBOJOPOAAMH M KHCIOPOICOASPKAIIME opra- | CXEMbI IPEBPAIICHHIT, OTPAXKAIOMINE TCHETHYECKYIO CBSI3b MEX/IY
HUYECKUMH COCIUHEHUSMH: OTKPBITHIE, 3aKPBITHIE, CME- BCIIECTBAMU. OTKPBITBIC, 3aKPBITHIC CMEIIAHHBIC.
LIaHHbIE. .
26 VPOK-TIPAKTHKYM (DKCIIEPHMEHT) Hcnonp3oBanne TemriepaTypHOTO aaTyuka 1udpoBoit maboparo-
pun
27 Crnoxubie 3¢upsl. JKupsl. YTiaeBoabl. JKupbl Kak nUTaTeNbHbIE BEUIECTBA. [ MAPONU3 U THAPUPOBAHUE
KUpoB. Moronme cpeacrtea. OxpaHa OKpYXaloIIEHd Cpeasbl.
Kpaxman kak nurarenbHoe BenecTBo. CTpOCHUE YIIIEBOIOB.
[Ipumenenne yrieBoJOB. AIETaTHOE BOJIOKHO. BeimonHenne
3aJaHUI
28 XHMMHYECKHE CBOMCTBA a30TCOJAEPIKALIUX COCTUHEHUS U XUMHUYECKUE CBOIMCTBA a30TCOAEPKAIINX COSAUHEHUS U CIIOCOOBI
CHOCOOBI UX MOJTyYEHUSI. UX MOJyYEHUSI.
HcnonwszoBanne pH-gatunka nudpoBoii JabopaTtopuun
29 ['eneTnyeckasi CBsI3b aMMHOB C JPYTMMH KJIacCaMU Opra-
HUYECKHUX COEANHEHUHN CxeMbl IIpeBpalleHUil, OTpaKaroUue FTeHETHUYECKYIO CBSI3b MEKTY
30 I'eneTnyeckasi CBsi3b aMUHOKHCIIOT € JIPYITMMH KJIaccamH | BEILECTBAMU: OTKPBITHIE, 3aKPHIThIC CMCILIAHHBIC
OpPraHUYECKUX COCTMHEHUN
31 A3oTcoepKallire reTepOLUKINYECKUE COSTMHEHMS Hcnonbe3zoanue pH-naTunka nudposoii naboparopun
32 Cxembl mpeBpallleHud Mo TeMe « A30TCOAEp)KAIUE CO-
€AUHEHUD
33 [ToHsiTHE O BBICOKOMOJEKYISAPHBIX coeuHeHUX. OcHoB- | CHHTE3 OpraHMYecKMX COEIUMHEHUN B J1abOpaTopuu, Ha MpPOU3-
HbIE€ METO/BI CHHTe3a nosmMeposB. [lonmatunen. Ilonu- BoJCTBE. [loslyueHre OpraHMuecKoro COeqMHEHMSI OIIPEAEIIEHHOTO
nponwieH. PeHon(opManbIeruIHbIe CMOJIBL. CTPOEHUS U3 OTIIMYAIOLIET0Cs OT HETO MO CTPOEHUIO COEIUHEHUS
34 CuHTeTHYeCKHe KaydyKH U CHHTETHYECKHE BOJIOKHA. (pe- | IOCPEACTBOM OJHOM WIIM HECKOJIBKUX XMMHYECKUX peakiuil. Lle-

LICHUE 33/1a4 U YIPaKHEHU)

MOYKHU NPEBPAICHUI
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\ (peleHre 3a4EeTHBIX 3374 U YIPAXKHEHU ) \

KasieHzapHO-TeMaTH4eCKOe IMJIaHUpoBaHMe ajieKTHBa 11Kiacc 34 yac (1 4yac B HeZies10).

Ne Hara | Jlata | HaumeHoBaHHE TEMBI DIJIEMEHT coAepKaHus
n/m | muaH | gakT
1 Crpoenue atoma. M30Tomsl. Anpo u snexkTpoHHas 00607104YKa. DJIEKTPOHBI U MPOTOHBI. MUKpoMuUp U MakpoMmup. Jyamuzm
YaCTHUI] MUKPOMHUPA.
Pemenue 3agau
2 OCHOBHBIE TIOHATHS W 3aKOHbI | PeleHue 3ajad ¢ MPUMEHEHHEM 3aKOHA COXPAaHEHUs MacChl BEUIECTBA, 3aKOHA MTOCTOSHCTBA
XUMHUH COCTaBa, 3aKOHA COXPAHEHUS SHEPTUH .
3 Pacuétrl C npuMmeHeHueM | Pemenue 3agau
YpaBHEHUS Menneneena —
Kunaitnepona
4 OcobeHHOCTH pasmerieHus | OU3MYECKUH CMBICT KBAaHTOBBIX YHceN (TJaBHOE, OpPOMUTAIbHOE, MArHUTHOE CIHHOBOE
JJICKTPOHOB TI0 OpOWTaNsAM B | KBaHTOBBIE uucia). l[loHstme aroMHOW opOuTanu. 3aceleHWe aTOMHBIX oOpOuTaen
aToMax MaJbIX W OOJIBIIHNX anekTpoHamu. [IpuHuun Mmuarumyma sHepruu, npuHuui [laynu u npaBuno XyHna.
MEepUOJIOB Brinonnenue 3aganuit
5 Crpykrypa nepuoanueckoit | CTpykTypa mnepuoaudeckol cucrembl xumuuyeckux diemeHtoB JI. WM. Menneneesa.
CHUCTEMBI xuMuueckux | OmnpeneneHrue CTpOeHUs aToMa o0 UX KoopJIMHaTaM. BelnosHeHue 3aianuit
anemenToB /. 1. Menaeneena.
6 BanentHocthb u creneHb | BanenTHble anekTpoHbl. BaneHTHOCTE. BaneHTHbIe BO3MOXXHOCTH aTroMOB. [IprunHa Beicien
OKHCJICHUS BAJICHTHOCTH aTOMOB, BaJICHTHOCTh AJIEMEHTOB TIPH 00pa30BaHUN XUMHUYECKOM CBSI3U O TOHOPHO-
aKIENTOPHOMY MEXaHH3MY, FpapUIecKre CXeMbl CTPOCHUSI BHEIITHUX AJIEKTPOHHBIX CIIOEB aTOMOB
XUMUYECKHUX HJIEMEHTOB B BO30YKICHHOM 1 HEBO30YKIEHHOM COCTOSIHUM. BhINoTHeHne 3a1aHnit
7 OcHOBHBIE BUABl XUMHUYECKOW | Bua XuMHUUecKoil CBS3M B MPOCTHIX U CIOXKHBIX BEIIECTBAX, CXeMbI 00pa30BaHUs BEIIECTB C
CBS3M, MEXaHM3MBbl UX 00pa- | pa3NTMYHbIMU BHIAMU CBSI3H, MEXaHM3M 00pa30BaHMs JOHOPHO-AKIIENTOPHOM, KOBAJICHTHOM CBSI3H,
30BaHUs 0COOCHHOCTH BOJIOPOHOM CBSI3U
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8 Tunst Kpuctajuinueckux | MoHHas XxXumuueckas CBs3b W HMOHHBbIE KpHUCTalIMdeckue pemeTkd. KoBasieHTHas
pPELIETOK ¥ CBOMCTBA BELIECTB XMMHUECKas CBSI3b U €€ Kiaccuukauusa: IO MeXaHu3My oOpazoBaHus (OOMEHHBIH u
JIOHOPHO-aKLENTOPHBIN), IO 3JIEKTPOOTPULIATENbHOCTU (IOJIIpHAs W HEMOJIApHas), IO
croco0y nepeKpbIBaHUsl JIEKTPOHHBIX OpOUTaiel (curma u nu), o KpaTHOCTU (0JMHAapHas,
NBOIHAs, TpoWHas, mnoayropHas). lloasgpHOCTb CBSI3M M  MOJSPHOCTb  MOJIEKYJIBI.
Kpucramnmueckue pemerkyd Uil BEIIECTB € JTOM CBS3bIO: aTOMHAs M MOJIEKYJISpHas.
Meramumueckass XMMHYECKas CBS3b M METAUIMYECKas KPUCTAJUIMYECKas pelleTKa.
BonoponHas cBsi3b: MeXMOJIEKYJIsipHas U BHYTPUMOJIEKY/sipHas. MexaHusm oOpa3zoBaHUs
3TOM CBS3M U €€ 3HaueHMe. MloHHas CBSA3b KakK IPENEIbHBIN Cllydall KOBAJICHTHON MOJISIPHOU
CBSI3M; IIEPEXO0] OJHOTO BUJA CBSI3U B IPYTrOif; pa3Hble BUJIBI CBSI3€H B OJIHOM BEILIECTBE.
Brmmmonnenne TeCTOBBIX 3aIaHUH
9 XapaKTepUCTUKH XMMHUYECKOW | OCHOBHBIE XapaKTepUCTHKU XuMmHuueckoil cBa3u (HacebimaemocTs,  MONSPU3YEMOCTb,
CBSI3H. HaIpaBJIEHHOCTb). BhInonHenue 3aganuii
10 [IpocTpaHCTBEHHOE  CTpoeHHe | SP° - rHOpHUIM3aIMs Y aTKaHOB, BOJIbI, aMMHAKa, aIMa3a.
MOJIGKYl ~HEOPTaHMYeCKHX U | SP? - rubpuau3anus y cCoeuHeHui 60pa, alkeHOB, ApeHOB, AUEHOB, rpaduTa.
OPraHMYECKUX BEILECTB. Sp - ruOpuau3anys y CoeIMHeHU Oepusuins, alKMHOB, KapOuHa. ['eomeTpus MoJsiekyn
Ha3BAHHBIX BEILECTB.
Brinmonnenue 3amanuii
11 JlucriepcHbIe CUCTEMBI. [Tonartue o nucnepcHeIx cucremax. JlucnepcuonHas cpena U aucnepcHas ¢asa. JleBsTb
TUIIOB CUCTEM U UX 3HAYEHUE B MIPUPOJE U KU3HU YeIoBeKa. J(ucrepcHas cucrema ¢ )KUIKou
Cpeoii: B3BeCH, KOJUIOUIHBIE CUCTEMBI, UX Kiaccudukanus. 3oau u reau. Dddexr Tunnans.
Koarymsanusa. Cunepesnc. MoneKyssipHbIE U HCTUHHBIE PACTBOPBI.
12 3ajaun ¢ HcHosb3oBaHMEM | Pemienue 3anau
pasHbIX CHOCOOOB BBIPAKEHUS
KOHLIEHTPALIUU PACTBOPOB.
13 Pacuérnl, CBs3aHHBIC c | Penrenue 3amau
IIPUTOTOBJIEHUEM pPacTBOPOB.
[IpaBuno cMemeHuss pacTBOpOB,
(«TIpaBUIIO KpecTay).
14 Kpucrannoruapatsl Pemenue 3anau
15 Knaccupukamus ~ xumuueckux | [loHatne o XuMmHuecko peakiuu, €€ OTIMYMEe OT sAepHOH peakuud. Peakuuun

peakuuMii B OpPraHUYecKOW WU
HEOPraHUYECKON XUMUHU.

AJUIOTPONU3ALMU U U30MepHU3alnu. Peakuuu, uaynme ¢ i3MEHEHHEM COCTaBa BEILECTBA: IO
YHUCITy U XapaKTepy pearupyronmx U o0pa3yroImuxcsl BeMECTB (Pa3iokKeHHs], 3aMeIICHHUS,
oOMeHa, coenuHeHwus); nmo wu3MeHeHuto crerneHeil okucneHuss (OBP u nwe OBP); mo
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TeroBoMy 3 dekTy (9K30- M dHAOTEpMHUUECKHE); 1O (paze (roMo- W TeTEepPOreHHBIE); 1O
HampaslieHUuI0 (oOpatuMble U HeoOpaTHMbIE€); 1O HCIHOJB30BAHUIO  Karaiau3aTopa
(KaTaIMTUYECKUE U HEKATAIMTUYECKHE); 10 MEXaHU3MY (paJuKaibHble U UOHHBIE); 110 BUIY
SHEpruuy, 2002000202100 %01 ()7 peaxiuto (poroxumuyeckue, pajvalloOHHBbIE,
EKTPOXUMUYECKUE, TEPMOXUMUYECKHUE).

Brmonnenne 3agannii

16 Ckopoctb xuMuueckux peakiuil. | [lonarue o ckopoctu. CKOpPOCTh TOMO- U TE€TEPOreHHON peakiuil. DHeprus akTHBAIUH.
®dakTopHl, BIIASTFOIITNE Ha | DaKkTOphl, BIMAIOIINE HA CKOPOCTh PEAKIUH: TMPUPOJAa pPEArupylolux BeIIeCTB,
CKOPOCTb PEaKIIH. KaTanu3aTopbl, TeMIeparypa, KOHIeHTpalus. Karaam3 roMo- ©W TETepOTeHHBIH, UX
MexaHu3Mbl. DepMEHTHI, UX CPaBHEHHE C HEOPTaHWMYECKUMH KaTanu3atopamu. MHruOuToph
1 KaTaIUTHYECKHE siIbl. [IOBEpXHOCTH COMPUKOCHOBEHHS PEarupyroInX BEIIEeCTB.
Brimonnenue 3amanuii.
17 XHWMHYECKOE PAaBHOBECHE. [loHaATHE O XMMHMYECKOM paBHOBECHMH. PaBHOBECHBIE KOHUEHTpauuu. JIMHAMUYHOCTH
paBHOBecus. KoHcTanTa paBHOBecHs. PaKTOPHI, BIUSIOMINE HA CMELICHUE PAaBHOBECHS:
KOHIIEHTpalusl, 1aBjieHue, reMmneparypa. [lpunuun Jle [llatense. Beinosiinenue 3aganuii.
18 [TIpou3BoaCTBO CepHOM KHUCIOTHI | [I[pOMBIIIIEHHOE MOTYyYEHUE XUMUYECKUX BEIIECTB Ha MPUMEpPE MPOU3BOJCTBA CEPHOMU
KOHTaKTHBIM CIIOCOOOM. KHUCJIOTHL. [IpMHINIIBI XUMHYECKOTO MPOU3BOJICTBA
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPeibl U €ro MOCAEICTBUS
19 OkucauTenbHo- Crenenp okucieHus. Knaccudukarus peakuuii B cBeTe MEKTPOHHON TeopuH. OCHOBHBIC
BOCCTAaHOBUTEIILHEIE nousitus OBP. Meroasl cocraBnenust ypaBHenmii OBP: Meron snekTponHoro Oanasca,
peakuun(OBP). MeTo 1 moaypeakiuid. Biausaue cpenpl Ha npotekanne OBP. Knaccudukanuss OBP. OBP B
OpPraHMYeCKOW XMMUU. BbINoJIHEHNE 3aJaHUI.
20 DIEeKTpOIUTHYECKAs ONEKTPOIUTBl W  HEIJIEKTPOJUTHL. MeXaHu3M 3JIEKTPOJUTUYECKOM JAMCCOLMALMU  C
muccouunanus. (3.11.) pa3IuyHBIM BUAOM CBsi3U. CBOICTBA KaTMOHOB M aHUMOHOB. KUCIOTBI, CONM, OCHOBaHHUS B
ceere J./J1. Crenenp D./[.1 €€ 3aBUCUMOCTD OT MPUPOJIbI AEKTPOJIUTA U €r0 KOHLEHTPALUU.
KoncranTa nucconmanuu. Ctynenuaras aucconuanus. CBOWCTBA paCTBOPOB AJIEKTPOIUTOB.
Hcnonb3oBanue qaTyuka 31EeKTPONPOBOTHOCTH ITUPPOBOI TabopaTopuu
21 Bonopoansiii mokazarens. Huccommanuss Bonpl. Konctanta e€ pmuccoumanmu. VOHHOE TpPOU3BEIEHUE BOJIBI,
Bonoponnsiii nokazarens - pH. Cpenpsl BOJHBIX pacTBOPOB 3JEKTPOJIUTOB. 3HAUECHUE
BOJIOPOJTHOTO TIOKa3aTelNs JUIsl XMMHUYECKUX M OMOJIOTHYEeCcKHX MpoiieccoB. Vcmonp3oBaHue
pH-naruuka nudponoit mabopatopuu
22 IM'uaponms. [lonsatue rugpommsa. ['maponu3  OpraHUYECKUX M HEOPraHWYECKUX  BEIIECTB

(rajoreHanKkaHoB, CJIOXKHBIX 3(HUPOB, YriIeBoA0B, 6enkoB, AT®) u ero 3nauenue. ['uapomaus
coneil - tpu ciydasd. CrynenuaTslii ruaposms. HeoOpartumenii runponus. Ilpakrtuueckoe
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3HaueHUE TUAposin3a. BeimomHenue 3amanwii. Vcmosb3oBanme pH-matumka 1mudpoBoit
naboparopuu

23

Merannsl.

[Tonoxxenne MeTayuioOB B TEPHOJMYECKONM CHUCTEME M CTPOCHHME HX aroMoB. I[IpocTeie
BEIIIECTBA-METAJJIBI: CTPOCHHME KPHUCTAUIOB M METaUIMYecKass XUMHUYECKas CBS3b.
Amnmotporusi. O0mue GU3NYECKUue CBOWCTBA METAJUIOB U BOCCTAHOBHUTEILHBIC CBOMCTBA UX:
B3aUMOJICHCTBHE C HEMETaUIaMH (KUCIOPOJOM, TaJOTe€HaMH, CEPOid, a30TOM, BOJIOPOJIOM), C
BOJIOM, KHCIIOTaMH, pPacTBOpaMU COJieH, OpPraHMYeCKUMHU BeIIeCTBaMU (CIUpPTaMH,
rajoreHajgKkaHaMu, eHOJIOM, KUCIOTaMu), co meraouyaMu. OKCUABI U TUAPOKCHIBI METAJIIOB.
3aBUCHMOCTH CBOMCTB ATHX COCJIMHEHHM OT CTETEHEW OKMCICHUS METAUIOB. 3HAUYEHUE
METAJIJIOB B TIPUPOJIC U KU3HHU OPTaHU3MOB.

24

Koppo3sus meramios

[Tonsitne xoppo3umn. Xumuueckas KOppo3us. IneKTpoxumuyeckas Kopposus. CrocoObl
3aIUTHl METAUIOB OT KOPPO3HH.

OOme cnocoObl MOJy4eHHUs METAUIOB. MeTalibl B NPUPOJE. METAJUIYPIUs M €€ BUJBIL:
UPO- U TUAPO- DIEKTPOMETALUTYpPIHs. DJIEKTPOJIM3 PACIIaBOB M PACTBOPOB COCIMHECHMM
METAJIJIOB U €r0 3HA4YCHHE.

25

Pacué€tsl mo Teme «IEKTpOIU3»

Brimonnenune 3amanuii.  Mcmonb3oBaHHME —JaTYMKa  AJIEKTPOIPOBOJHOCTH  IM(poBOi
nabopaTopun

26

Hemeramngl.

[TonoxkxeHne HEMETaUIOB B MEPUOJUYECKON  CcHUCTEME, CTPOEHHE HUX  aTOMOB.
DNeKTpOoOTpULIaTeNbHOCTh. MHepTHBIe razpl. Hemeramisl - mpocThie BelecTBa. ATOMHOE U
MOJIEKYJIIDHOE  CTpO€HHE HX. AJuloTponus. XHUMHYECKHE CBOWCTBa HEMETAJUIOB.
OxucnuTenbHble CBOMCTBA: B3aMMOJICWCTBHE C  MeETalllaMH, BOJOpOJIOM, MeEHee
ANEKTPOOTPUIIATEILHBIMM ~ HEMETa/UlaMH,  HEKOTOPhIMHU  CJIOKHBIMU  BEIIECTBAMHU.
BoccranoButenbHble CBOMCTBA HEMETAUIOB B peakiusix co (TopoMm, KHUCIOPOIOM,
CJIOHBIMU BEUIECTBAMHU-OKUCIUTENAMHU (A30THOM U CEPHOM KUCIOTaMu U Ap.). Bogopoausie
coenuHeHus: HemeTasioB. [lonmydyeHue uX CUHTE30M M KOCBeHHO. CTpoeHHE MOJIEKYN H
KPUCTAIJIOB 3TUX coeauHeHuid. dusnueckue cBoiictBa. OTHomieHuWe K Boje. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB B MepHojax W rpymnmax HeconeoOpasyromue u
coneoOpa3zyomue Ookcuabl. Kucnopoanele KUCIOTHL. 3MeHeHUE KHCIOTHBIX CBOMCTB
BBICHIMX OKCHJIOB U THIPOKCUJOB HEMETAJUIOB B IEPUOAAX U TpyNmax.

27

Kucnotsr OpraHu4Y€CKUc
HCOPraHn4CCKHUcC.

u

3aBHCHMOCTh CBOMCTB KHCIIOT OT CTEIICHH OKHUCIICHUS HeMeTalia.

Kucnots! B cBeTe HpOTOHHTI/I‘ICCKOﬁ TCOpUH. COHpH)KCHHBIe KHCJIIOTHO-OCHOBHBIC I1aphbI.
KﬂaCCI/I(I)I/IKaL[I/IH OpPraHN4YeCKUX MW HCEOPraHUYCCKUX KHUCJIOT. O6IJ_II/IC CBOIMCTBA KHCJIOT:
B3aHMMOJICHCTBHE OpPraHn4YCCKUX W HCOPraHU4YCCKUX KHCJIOT C MCTalllaMHU, OCHOBHBIMHU H
aM(I)OTepHLIMI/I OKCHUJaMU " TUAPOKCHUJIaMH, C COJISIMHU, 06pa30BaHI/IC CJIOXKHBIX 3(I)I/Ip0B.
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Oco0eHHOCTH CBOMCTB KOHIICHTPUPOBAHHOW CEpHOM M a30THOM KHUCIOT. OCOOCHHOCTH
CBOWCTB YKCYCHOM ¥ MypPaBbUHOU KHUCIIOT.
Brinonnenue 3amanui

28 AmdoTepHbIe OpraHUYecKue u AmdoTepHbIe COCTUHEHHUSI B CBETE MPOTOJIUTUYECKON TeOpuH. AMQPOTEPHOCTH OKCHIOB U
HEOPraHMYECKHUE COEIMHEHUSI. TUAPOKCUAOB TIEPEXOJHBIX METAJIOB: B3aUMOJCHCTBHE C KHUCIOTAMM M IIEJIOYaMHU.
Wcnonb3oBanne pH-natunka uudposoii 1abopatopun
29 [TonsTue 0 koMruiekcHbIX | KommekcooOpa3zoBarenb, JUTaHAbl, KOOPAWHALIMOHHOE YHCJIO, BHYTpeHHss  cdepa,
COEIUHEHUAX BHemHAs cdepa. Homenxmarypa gaHHBIX coeauHeHuil. [lpumepsl  coeaMHEHH.
AM(DOTEpHOCT, aMUHOKHCIIOT: B3aUMOJEHCTBUE aMHUHOKHUCIOT CO IIEJI0YaMH, KHUCIOTaMH,
CIUpTaMH, JIpYyr ¢ ApyroMm (oOpa3oBaHME MOJHUIENTHIOB), 0Opa3oBaHUE BHYTPEHHEW COJIM
(bumosapHOTO HOHA
30 I'enetnueckas  cBsA3b  Mexay | [loHsATHE O reéHETHYECKOW CBSI3M M M'€HETUYECKHUX PAJIaX B HEOPraHWYECKOW M OPraHUYECKOU
KJlacCaMM  OpraHM4eckuX U | XUMUHU. ['eHeTHueckue psipl MeTana (Ha MpuMepe KalblMs U jKeJie3a), HemeTaiuia (cepbl U
HEOPraHU4eCKUX COCTUHEHUN. KPEMHHs), NIEPEXOJHOTO 3JeMeHTa (IMHKa). ['eHeTndeckue psaasl U reHeTudeckas CBs3b B
OpPraHNYeCcKON XMMHH (COEAMHEHHs IBYXaTOMHOTO yriepoja). EAMHCTBO Mupa BelecTs.
Brinonnenue 3amanunii
31 Lenouku npeBpalieHuid, | BeimonHenne 3aganuit
OTpakarolye TE€HETHYECKYIO
CBSI3b MEXIy  KilaccamMu
HEOPraHU4ecKux u
OpPraHUYECKUX BELIECTB.
32 XUMUS U HKOJIOTHSL. XuMHUecKoe 3arpsi3HeHHe OKpyxaromied cpeapl. OxpaHa ruapocdepbl 0T XMMHYECKOIO
3arps3HeHus. OxpaHa MOYBBI OT XUMHYECKOro 3arpsisHeHus. OxpaHa aTtMocdepsl OT
XUMH4eckoro 3arpsisHeHus. OxpaHa ¢uopbl M (ayHbl OT XMUMHMYECKOI'O 3arpsi3HEHHMs.
buoTexHon0rus U reHHast UHXEeHEpHsL.
BricTynnenus yyamuxcs
33 XuMus ¥ TIoBceiHeBHas kM3Hb | JlomamHsas anreka. Moromue u yucrsamue cpeactBa. CpeactBa O0pbObl ¢ OBITOBBIMHU
4eJI0BEKa HaceKkoMbIMU. CpezncTBa JIMYHOW TMTMEHbl U KOCMETHMKH. XHMMHA M INunia. MapkupoBka
YIIAKOBOK IMUILEBBIX U THTUEHUYECKUX ITPOJYKTOB M YMEHUE UX YATATh. DKOJIOTHUS KUINLIA.
XVMHS U TEHETUKA YEJIOBEKA.
BricTynnenus ygamuxcst
34 IloxgBenenue UToros BoicTynnenus ygamuxcst




puioxenue
K paboueil mporpamme

9JIEKTUBHOIO Kypca XHUMHMs B 3aJ1a4ax

KPUTEPUU 1 HOPMbI OHNEHUBAHUA YYEBHOI'O ITIPEIMETA XUMUA
HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

Knaccudukanuu BU0B KOHTPOJIS pe3ynbTaToB 0O0yUEHUSI XUMUU

1. ITo mecTy B yueOHOM mporiecce

CTapTOBast AkTyanu3anus onopHelx  ([IpenBapuTenbHbI KOHTPOIb OCYIIECTBIISIOT IS
JMAarHOCTHKA  [WJIM OCTATOYHBIX 3HAHUU MO |[TMAarHOCTHKHU
TEME MCXOJIHOTO YPOBHSI 3HAaHUW U YMEHUI

[IKOJILHUKOB, TIOATOMY TIPUMEHSICTCSI B HaYale
y4eOHOTO TO/1a, Iepe]] U3y4eHHEM HOBOTO pas/ieria

WJTH TEMBI
Texymuii KonTpons ycBoeHUs [IpoBOAMTCS yUnuTENEM Ha IPOTSKEHUH BCETO
KOHTPOJIb y4eOHOT0 MaTepHala B X0J€ [y4eOHOTO 3aHSATHS C IENIbI0 OTCIICKUBAHHS

[T03HABATEJILHOTO IPOLECCa |[KAaYeCTBA YCBOCHUS XUMHYECKUX 3HAHUHU 1
YMEHHI, pACCMOTPEHHBIX Ha YPOKe

Temaruueckuit [MtoroBas mposepka no teme [[IpoBoauTcs nocie nu3yuyeHus: Kakoro-amoo
KOHTPOJIb yueOHOro MaTepuana KPYITHOTO pa3zienia Kypca, Kak IpaBUJIo, B KOHIE
YETBEPTH, OJIYT OIS, TPUMECTpa, y4eOHOTO rojia

Hrtoroserit Bu KOHTpOJIst yCBOCHUS [IpoBoauTCs B hopMe UTOTOBOM KOHTPOJIBHOM
KOHTPOJIb yueOHOro MaTepuaa 3a Bech [paboThl/KOHTPOJIbHOTO TecTa uiu B popme [TA
Kypc oOyueHus wm EI'D

1. ITo dpopme mpoBeneHUS.

* IHquBUyanbHbIN.

» OpoHTANBHBIN (MAaCCOBBIN).
2. Tlo crocoOy opranu3zaiuu.
* YCTHBIN.

* [IucbMeHHBIN.

[ IpakTyecKuil.

Ouyenuganue ycmnozo omeema

Hnousuoyanvnwiit Konmpons pPe3ylbTaTOB MOXKET MPOBOJUTHCA HAa ypOKe Kak B (opme
Kpamkozo onpoca c¢ mecma (PpoHTaIbHAas KOHTpoJMpyIolas Oecena), Tak U B BHUIE
00CcmoamenbHoll NPOGEPKU 3HAHUIL U YMEHUIL y 00CKU. DTOT BUJ ONpoca (MHIUBUIYATbHBIN)
MO>KHO IIPOBOJIUTH Ha dTarax akTyaJu3alliy 3HaHUH, U3y4eHHs HOBOTO MaTepuaa, 3aKperieHus
Y COBEPIICHCTBOBAHMS 3HAHUN M IPOBEPKU YCBOCHHUSI HOBOTO MaTepuaia. Borpocs! yuurens s



KpPaTKOTO OINPOca JODKHEI ObITh JIAKOHUYHBI, CDOPMYITHMPOBAHBI B MOHATHBIX YICHUKY TEPMUHAX
U TpeOoBaTh KPaTKOro oTBeTa. JlJis SKOHOMHUM BPEMEHH MOXXHO HCIOJB30BaTh KApPTOYKHU C
BOIIPOCAMU, Ha KOTOPbIE€ YYCHUKU FOTOBSITCS OTBETUTH Y JIOCKH.

Bo Bpemsi otBera ywamierocs i JOCTHXKEHUS YCTOMYMBOTO BHHUMAaHHUS Kilacca IOJIE3HO
MPEAYCMOTPETH MOCIEAYIONIEE 32 OTBETOM PELIEH3UPOBAHUE CO CTOPOHBI JPYIHX YHAIIUXCH,
WCIIpaBJIEHUE JOMYIIEHHBIX OMHOOK, JOTIOJTHEHHE.

[Ipu mpoBeaeHUM orpoca IOMYyCKAaeTCsl 3a/laBaTh y4yalleMycs HaBOSIINE BOMPOCHI ISl TOTO,
9TOOBI IOMOYb €My CHOPMYIUPOBATH CBOU MBICIA. MOTYT OBITh W JOTIOJHUTEIBHBIC BOIIPOCHI,
€CJIM OHM HEOOXOAMMBI ISl MPEJCTOSIIEr0 U3ydeHus HOBOro Marepuaia. Bo Bpemsi ycTHOTO
OTBETAa YyYalIerocss y4YuTelb HWMEET BO3MOXKHOCTb 3a7aTh JOMOJHHUTEIBHBIA  BOMPOC
JTUArHOCTUYECKOTO XapakTepa, KOTOPBIM IMOMOMKET BBIIBUTH COCTOSIHME 3HAHUNH W YMEHHUH
OTBEYAIOIICTO.

[IpoBenenne yCcTHOTO HMHAMBUAYATHHOTO KOHTPOJIS TpedyeT OT Yy4YuTeNdnst COOpaHHOCTH U
BHHMAaHUS, TaK KaK HE00X0MMO 3a 5-10 MUHYT BBISIBUTH 3HAHUS yJaIIUXCsI B KJIacce.

Yuutenb 00s13aH MPOKOMMEHTHPOBATH OTBET yUEHHKA, YKa3aB Ha OMTMOKHA M OTMETHUB yIa4HbIC
cTOpoHbI. JIt000# OTBET AOJKEH ObITh 3aMEUEH YUUTENeM U OOBEKTUBHO UM OLICHEH.
Heo0s3aTenbHO CTaBUTh OTMETKY 32 KaK Iblii HEMOIHBIN OTBET. ECiin y4eHUK HEOJHOKPaTHO
JIOTIOJTHSIT OTBETHI IPYTMX OJJHOKJIACCHUKOB, TO MOXXHO MTOCTaBUTh €MY OOIIYI0 OTMETKY 3a YPOK.
Ommemxa «5»:

- JIaH MOJIHBIN Y MPaBWIbHBIN OTBET HA OCHOBAHUH U3YYECHHBIX TEOPUH,

- MaTepuaj U3JI0KEH B OIPEIeTICHHON JIOTHIECKOH MOCIIeI0BaTEILHOCTH,

JTUTEPATyPHBIM SI3BIKOM,

- OTBET CaMOCTOSATCIBHBIN

- BO3MOJKHA OJTHA HECYIIIECTBECHHAs OITHOKa.

OTtmeTka «4».

- JIaH MOJIHBIN ¥ MPAaBWIbHBIN OTBET HA OCHOBAHUH U3YUYECHHBIX TEOPUH,

- MaTepual U3JI05KEH B ONPEIETCHHON MOCIEA0BATEIbHOCTH,

- OTBET CAaMOCTOATCIBLHBIN

- JOTYIIEHBI 2-3 HECYIIECTBEHHBIC OITMOKH, UCTIPABIICHHBIE 110 TPEOOBAHUIO YIUTEIIS,

HJIH JIaH HETIOJIHBIN 1 HEYETKHUI OTBET.

OTmeTKa «3».

- J1aH TIOJIHBIN OTBET, HO TIPU ATOM JIOITYIIIEHA CYIIECTBEHHAs OMNOKA UJIH OTBET

HETOJIHBINA, TOCTPOEH HECBSI3HO.

OTMeTKa «2».

- OTBET OOHAPY)KMBAET HETIOHUMAaHKE OCHOBHOTO COJIEpP)KaHMs y4eOHOTo MaTepuania,

- TOTIYIIIEHBI CYIIECTBEHHBIE OIINOKHU, KOTOPBIC YUAIIUHCS HE MOKET UCIIPABUTh NIPU

HaBOJALIMX BOIPOCAX YUUTEIIS.

OtmeTka «1»:

- OTCYTCTBHUE OTBETA.

@ponmanvuana Konmpoaupywouwiaa deceda OObIMHO JTOCTAaTOYHO KpaTKOBpeMeHHa. Bompockl,
KaK M BO BCSKOW Jpyroit Oecene, TpeOYIOT KpaTKOTO OTBETA, MOATOMY 3a OJUH TaKOW OTBET
YUYEHUKY CTaBUTh OLICHKY Henb3s. HyHO 3apaHee HAMETUTh T€X YYEHUKOB, OTBET KOTOPBIX BO
BpeMsi Oecellbl XOTST OLIEHUTH, U 33/1aBaTh UM IIeJICHANPaBICHHO 3arllIaHUPOBaHHBIE JIIs1 Oecebl
Bompockl. OJJHAKO HE CIeAyeT 3aaBaTh OIS BOIPOCH OJJTHOMY U TOMY K€ yueHuKy. PaboTath
JoJKeH Bech Kinacc. DpoHTanbHas Oecela MOXKET COUETaThCsl ¢ YCTHBIM y4ETOM 3HAaHUH, KOT/Aa
HECKOJIBKO yYalllUXCsl TOTOBATCA K OTBETY y AOCKU. CIOXKHOCTh pabOThI 3aKJIIOUAETCS B TOM,
YTOOBI HE YITYCKaTh U3 TOJIS 3pEHUS KJIacc, y4acTBYIOIIUI B Oecesie, U yJaluXcs, OTBEYAONIUX Y
JIOCKH.

3aueT - 3T0 METOJ YCTHOTO KOHTPOJISI, KOT/Ja YUEHHUKAM MPEAOCTABISIETCS BO3MOKHOCTE OoJiee
JUIUTETHHO U OOCTOSATENHHO OTBETHTH HA BOIMpoc. OOBIYHO 3a4eT HA3HAYAETCSI BO BHEYPOUHOE
BpeMsI; KJIacC MPU 3TOM pa3lesieTcss Ha JABE WIM TPHU TPYIIbl, KOTOPbIE NIPUXOAAT HA 3a4eT IO
ouepenu B pazHoe Bpems. O MPOBEIEHUH 3aueTa yUYUTeNlb COO0IaeT 3apaHee, YToObl yJariuecs



MOTJIM K HEMY TOATOTOBUTHCS. J[J1s1 MOATOTOBKY K 3a4€Ty YUUTENIb COCTABIISIET BOIIPOCHI,  TAKKE
IIPUMEPHBIE 3a/1a4, PEKOMEHAYET JIMTEPATYPY, IPEABAPUTEILHO [IPOBEPUB, UMEETCS JIU OHA B
IIKOJIBHOM OuOnuoTeke. CpoKW TPOBEINCHHS 3a4eTa JOJDKHBI ObITh M3BECTHBI 3aMECTHUTEIIO
JTUPEKTOpa MO y4eOHO-BOCHHUTATEILHOW padoTe, 4TOOBI MOKHO OBLIO PETyIHUpOBaTh HATPY3KY
yUaImXxcs.

Knaccuuecknit 3ader mnpeaycMaTpuBaeT BBISIBJICHUE YPOBHS 3HAHHWM, YMEHHUH M HaBBIKOB
y4dauiuxcs Bo Bpems o6ecesibl yueHuka ¢ yuuteneM. OH 1aeT IOJHOE U TOYHOE MIPeICTaBIeHUE 00
ypOBHE OOYYEHHOCTH KaKJOTO YYEHHKA, OJHAKO OTHUMAaeT MHOTO BPEMEHH, YTO BeleT K
MEPErpyKEHHOCTU KaK YUUTEINsl, TaK U yUEHHKa.

Ouyenuseanue nucomMeHHoOU padbomul

[TuceMeHHBIE pabOTHI MOAPA3AEIAIOT HAa TEKYIIHUE (IPOBEPOUHBIE) U UTOTOBbIE (KOHTPOJIBHBIE)
paboThI; IO BpEMEHU OHU MOTYT 3aHUMATh BECh YPOK MJIHM €r0 YacTb.

K meToaM nmucbMeHHOM TPOBEPKHU PE3yIbTaTOB O0YUYEHHSI OTHOCATCS MMCbMEHHAs! KOHTPOJIbHAs
pabota Ha 45 MuH, mpoBepodHbie padoTel Ha 10-15 MuH (HampuMep, pelIeHne pacueTHBIX 331a4),
MMACbMEHHBIC JIOMAIlIHAE 3aJIaHus, MUCHhMEHHBIH y4YeT 3HAHWW OTACIBHBIX YyYaIIUXCS II0
KapTOUYKaM, XHMHUYECKUE JIUKTAHTHI, 33JJaHUS TECTOBOTO TUTIA H T.II.

[ToaroroBka ydamuxcsi K KOHTPOJIBHOM pabOTe yallle BCEro OCYIIECTBIISIETCS Ha 0000IIArOIIIX
ypokax. O mpoBeIeHUH KOHTPOJBHON pabOThl yUdaIuxcs MPpeAyNpekaaoT 3apaHee, YToObl OHU
MOTJIA TTIOATOTOBUTHCSI.

Conepxanrie KOHTPOJBHOM pabOThl OXBaThIBa€T BECh HamboJee BaXHBIM MaTepual
KOHTPOJIMPYeMO Tembl. B Takoil OoJbIION KOHTPOJILHOW paboTe 3amaHus JOJDKHBI OBITh
€IMHBIMU JUISl ydalluxXcs BCeX YpOBHEH pa3BUTHA. B KOHTpoJIbHYIO paboOTy peKOMEHIyeTcCs
BKJIIOYATh Pa3HOOOpa3HbIC 3a/aHus: O000OIIAroIIMe BOIMPOCH], KAa4eCTBEHHBIE W PACUYCTHHIC
XMUMHYECKHE 3a/lauM, IEeTMOYKM MpeBpalleHui, TecToBble, TIpaduyeckue 3agaHusl U T...
Heob6xomumo ncnonb30BaTh HauboIbIIEe YUCIO BapUAHTOB. TeTpaau sl KOHTPOJBHBIX padoT
SBJIIOTCSL JOKYMEHTOM, KOTOPBI MOXET OBITh TMPOBEPEH aJIMUHUCTpalUed MIKOJbI U
MHCIEKTOPOM OTxAeda o0pa3oBaHUS, MO3TOMY TETpaaud sl KOHTPOJBHBIX pPabOT JOJKHBI
XPaHUTHCS B XUMUYECKOM KaOWHETe B Te€UeHHE y4eOHOro roja.

[Ipu orleHMBaHUY OTBETA yYalllerocst HEOOX0IMMO YUYUTHIBATh KaY€CTBO BHITIOJHEHHS paOOTHI 10
3aJIlaHUsIM.

Konmponsnas paboma oyenueaemces 6 yenom.

OtMmeTka «5»:

. JIaH TIOJIHBIM OTBET Ha OCHOBE M3YUYEHHBIX TEOPHii, BO3MOKHA HECYIIIECTBEHHAs OIIHNOKA.
OtrMmeTka «4»:

J JOIYCTUMAa HEKOTOPAasi HEMOJIHOTAa OTBETA, MOXKET ObITh HE 0O0JIee IBYX HECYIIECTBEHHbBIX
OILINOOK.

OrMmeTKka «3»:

. paboTa BBITIOJIHEHA HEMOJIHO (HO HE MEHEe YeM Ha TPETh), UMEIoTCs He OoJiee 0JHOM
CYIIECTBEHHOW OIIMOKHU 1 2-3 HECYILIECTBEHHBIE.

OTrMeTKa «2»:

. padoTa BBINIOJHEHA MEHBIIIE YEM Ha TPETh,

. HMMEETCsI HECKOJIBKO CYIIIECTBEHHBIX OLTHOOK.
OTMeTKa «1»:

. paboTa He BBITIOJIHEHA.

Bo3MorkHa cnemyromnas cuctemMa OlleHUBaHUS KOHTPOJIBHON paboThl MO MATHOANIBHON CUCTEME:
IIpU BbINOJIHEHNH ydeHUKOM OT 96 0 100% paboTh! cTaBUTh OLIEHKY «5»; 0T 76 10 95% paboTh!
- «4»; 01 50 10 75% - «3»; oT 20 10 50% - «2». [TpK MOJTHOM OTCYTCTBHH NMPABUILHBIX OTBETOB
WM BBITIOJIHEHUH paboThl MeHee yeM Ha 20% craBuTcs onieHKa «1».

IIpu oueHKEe BBIMOJHEHUS NUCHbMEHHOM KOHTPOJBHOM paboThl HEOOXOIUMO YUYHUTHIBATh
TpeOOBaHUs eIMHOTO OpdorpadhuvIecKoro pexxuma.

Ouenueanue mecmoguix pabom

Tectsl, cocTosie W3 MATH BOMNPOCOB MOXHO HCHOJb30BAaTh IOCIE HM3Y4YEHHUS KaXKIOTro



marepuana (ypoka). Tect uz 10—15 BonmpocoB UCIONB3YETCs ISl IEPUOIAYECKOTO KOHTPOJIS.
Tect 3 20—30 BonpocoB HEOOX0AMMO UCTIONB30BATh I HTOTOBOTO KOHTPOJISL.

[Tpu orleHUBaHUM KCTIONB3YETCS CIEAYIOIAs IITKaa:

JUISL TECTa M3 IMATH BOIPOCOB * HET OIMMOOK — OIICHKA «5»; * 0JJHAa OIIHOKA - OI[CHKA «4»; * JBE
OITMOKU — OI[EHKA «3»; ® TPU OMINOKU — OIIEHKA «2».

Ecnu onenka BeIcTaBisieTcss B JopMe 3a4eT/HE3aUeT, TO 3a4eT CTABUTCS NP BhIMOTHCHUU 70%
3amannid. Takas QopMa OIEHKH UCIOJB3YEeTCs, €CIH TECT COACPKHUT YIPaKHEHHsS Ha
pacro3HaBaHHE.

Ecnu Tect oneHuBaeTCs 10 NATHOAIIBHON CHCTEME, TO CTaHAaPTHBIC KPUTEPHH OILICHOK TAKOBBI:
91-100% - omenka «5»; 81-90% - oumenka «4»; 80-70% - ortenka «3»; Hrke 70% - omeHka «2».

Ouenka ymeHuil peuwiamsv pacuenHovie 3a0auu
OrtMmeTka «5»:

. B JIOTHYECKOM paccydicoenuu v PEIieHUU HEeT ONIHOOK,

OTMeTKa «4»:

. B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET CYIIECTBEHHBIX OMIHOOK,
. JIOTYIIIEHO He 00JIee TBYX HECYIIECTBEHHBIX OIITUO0K

Ommemka «3»:

. B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIIHOOK.

. JOITyCKaeTCs CYIIECTBCHHAS ONTMOKA B MATEMaTHICCKHUX pacueTax.
OTMmeTKa «2»:

. UMEIOTCS CYIIECTBEHHBIC OIMOKH B JIOTHUECKOM PACCYKICHUH U PEIICHUH.
OtMeTKa «1»:

. OTCYTCTBHE OTBETA Ha 3aJ[aHHE.

Ouyenka IKCnepuMeHmMaibHulX yMeHUuil (8 npouecce GblNOJIHEHUA NPAKMUYECKUX
pabom no uncmpyxKyuu)

[IpakTrueckne pabOThI MO XMUMHUHU BBIIOJHSIOTCSA B TETPAIAX Ul MpakTuyeckux padot. [Ipu
OIICHUBAHMM OTYETA MO BBIMOJHEHUIO MPAKTHUECKON paboThl 0cob0e BHUMAHHE YAEISAETCS
Ka4yeCTBY U MOJHOTE CAMOCTOSITENIbHBIX BBIBOJIOB YUEHUKA.

KonunuecTBo mpakTudeckux paboT OnpeesieHo B IporpaMme.

B Tedenue yueGHOro rojia TeTpaau s IpaKTUYECKUX paboT XpaHUTCS B IIKOJIE.

OTmeTka «5»:

. DKCIEpUMEHT BBINOJIHEH NOJHOCTHI0. CenaHbl NpaBUiIbHbIE HAOIIOIEHUS U BBIBOIBL,

. SKCIIEPUMEHT OCYIIECTBIIEH MO IUIaHY, C YU€TOM TEXHUKU O€30MacCHOCTH U

paBuJ1 paboTHI C BELIECTBAMU U IprOopamu,

. MIPOSIBIIEHBI OPraHU3alMOHHO-TPYIOBbIE YMEHUS (TIOIePKUBAETCA YUCTOTA pabouero
MecTa, MOPSAIOK Ha CTOJIe, SKOHOMHO UCHOJIb3YIOTCSI PEaKTHUBBDI).

. JlomyieHsl He 6oJiee ABYX HECYHIECTBEHHBIX OIIMOOK MPU 0(OPMIICHUN PaOOTHI.

OtmeTrka «4»:

. paboTa BBINONHEHA, CHAETaHbl MPaBWJIbHbIE HAONIONEHUS W BBIBOJBI: JKCIIEPUMEHT
BBITIOJIHEH HETOJIHO WM HaOJIOAIOTCs HECYIIECTBEHHbIE OMIMOKM B padoTe C BELIECTBAMH U
npubopamu.

OTmerka «3»:

. OTBET HEMOJHBIN, paboTa BBINOJIHEHA IPABUIBHO HE MEHEE, YeM HAIOJIOBUHY, JOMYIICHA
CyIIEeCTBEHHas OIMMOKa (B XOJ€ SKCIEpUMEHTa, B 00BsICHEHUH, B odopmiieHuH padoTsl, o Th
npu paboTe ¢ BEIIeCTBAMHU M NPUOOpaMu), KOTOPYIO yYalluiCs HCIpaBIiseT MO0 TpeOOBaHHIO
yuurens. Jlomyckaercst opopmiieHue paboThl 6€3 3arrcu ypaBHEHUH peakini.

. DKCIEPUMEHT TOJIHOCTBIO BBIMOJHEH B COOTBETCTBMM C MHCTPYKUHUSMH M IpaBHIaAMH
TEXHUKH 0€30TaCHOCTH, HO paboTa He 0dopMIIeHa.

OTMeTKa «2»:

. BrinosHeHo MeHee MoJIOBUHBI PabOTHI;

. JIOIYIIEHbI JIBE UK 00JIee CYIECTBEHHbIE OIMOKU B X0/I€ SKCIIEPUMEHTA, B O0bSICHEHUH, B



odopmiennn padbotel, o Th npu paboTe ¢ BemecTBaMu u MpuOOpamMu), KOTOPhIE yJalHiics He
MO>KET UCIIPABUTb.
Ommemka «1»:
. paboTa He BBIIOJIHEHA,
. IIOJIHOE OTCYTCTBHUE IKCIIEPUMEHTAIbHBIX YMEHUH.

OTtpaboTKa NpakTUUECKUX pabOT HE MpeaycMaTpUBAETCs MPU OTCYTCTBUU Yydalllerocsl Ha
MPAKTUYECKOH paboTe, IIPH BHITIOJTHEHUH YKa3aHHBIX pab0T HAa OTMETKHU «1» 1 «2».

B uckimouuTenpHBIX ciydyasx IpU OTCYTCTBHM Y4Yalerocs 10 YBa)KMTEJIbHBIM IIPUYUHAM
YUUTEIb MOXKET MPEIOCTABUTH BOSMOKHOCTD BBIIIOJIHUTH IPAKTUYECKYIO padoTy.
Ouenka ymenuit pewiams IKCnepuMeHmanibHvle 3a0a4u
[Ipu oneHke 3TOro yMeHus CilelyeT YYUThIBaTh HAOIIONECHUS YUUTENs U MperbsBIsieMble
y4YalIMMCs pe3yibTaThl BBIIOJIHEHUS OTBITOB.
Ommemka «5»:

. [Tnan penenus 3aa4u COCTaBJICH MPaBUIIBHO,

. OCYIIECTBJIEH MOI00P XUMHUYECKUX PEAKTUBOB U 000PYI0BaHMUSI,

. AKCIIEPUMEHT BBITIOJIHEH MOJTHOCTHIO,

. JTAHO TIOJTHOE OOBSICHEHUE U C/ICTTaHbI BBIBOIBI.

Ommemrka «4»:

. TIJIaH PEIIECHUs COCTABIICH MPABUIIBHO,

. OCYIIIECTBJICH MOI00P XUMHUYECKUX PEAKTUBOB U 000PYI0BaHMUSI,

. 9KCIIEPUMEHT BBITTOTHEH MTOJTHOCTHIO,

. JOTYIIIEHO HE 60JIee ABYX HECYIIECTBEHHBIX OITMOOK (B 00BSICHEHUN U BBIBOJIAX).
Ommemxka «3»:

. IJIaH PEeLIEHUS COCTABIIEH MPaBUIIBHO,

. OCYILIECTBJIEH MOA00p XUMUYECKHX PEAKTUBOB U 000PYIOBaHMUS,

. SKCIIEPUMEHT BBITIOJIHEH HE MEHEE, YeM HaloJIOBHHY, JOMYIIeHa CYIIECTBEHHAs OLINOKa B
00BSICHEHUH U BBIBOJIAX,

. SKCIIEPUMEHT BBINOIHEH MOJHOCTHIO, OTUYET HE COCTABJICH

J JOTIYILIEHbI HAapyIICHHUs] TEXHUKH 0€30MacHOCTH, SKCIEPUMEHT BBINOIHEH HMOJHOCTHIO,

ClIeJIaHbl HECYIIIECTBCHHBIC OIMOKH B OOBSICHEHUH U BBIBOJIAX.

Ommemrka «2».

o JIOIYIICHBI JIBE U OoJiee OMMOKH (B TUIaHE PEIIEHHS, B TIOJJ00pe XUMHUECKUX, PEAKTHBOB U
000pyI0BaHus, B 00bSICHCHUH U BBIBOJIAX).

o JOTTYIICHBI HAPYIICHHUS TEXHUKH 0€30TIaCHOCTH

Ommemka «1»:

. 3ajaua He peleHa.

. HE MPHUCTYIWI K paboTe
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