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NHOOPMALIMOHASA KAPTA INTPOI'PAMMBbI

1. Yupeotcoenue

MynununanbHoe — OIO/pKeTHOe — 00mieoOpa3zoBaTeiabHOE
yapexaenue «Cpennss obmeodpazoBarenbHas mkoja Nel
(c yrmyOieHHBIM U3y4Ye€HHUEM OTIENbHBIX TPEIMETOB)»

2. Ilonnoe nazeanue
npozpammol

JlononHuTeNbHAs 00111€00pa30BaTeIbHASL
obmepaspuBaromas nporpamma «FOHBINH XUMHK)

3. Ceéeoenus 06 asmopax:

3.1. D.U1.0., oorxcrocmo

[Mamnmna Caeriiana AJeKCaHAPOBHA, YYHUTEIb XUMHH
MBOY  «COHII  Nel(c  yruiyOJeHHBIM  H3Yy4E€HUEM
OTJENbHBIX IPEAMETOB)»

4. Ceedenus o npozpamme:

4.1. Hopmamusnas 6aza

®enepanbublii 3akoH OT 29.12.2012r. Ne 273-®3
«O06 obpazoBanuu B Poccuiickoii denepauuny;

«Konnenuus pa3BUTHUSA JIOMIOJTHUTEIBHOTO
obpazoBanust gered a0 2030 roma» (yTBepiKIaeHa
Pacnopsikenuem IlpaButensctBa PO ot 31.03.2022 N
678-p);

«[lopsmox  opraHm3zanum M OCYILECTBIICHUS
00pa3oBaTeNbHON JESATEIBHOCTH 10 JONOJHHUTEIbHBIM
o0meoOpazoBaTelbHBIM ~ TIporpamMmam»  (yTBEpXKIEH
IIpukazom MuHucrepeTBa mpocBelieHus Pocculickon
deneparun ot 27.07.2022 roma Ne 629);

MeTtonudeckue peKOMEH ALK 110 IPOEKTUPOBAHUIO
JIOTIOJTHUTEIIBHBIX 00111epa3BUBAIOIIUX pOrpaMm
(BKJIIOYAsi pa3HOYPOBHEBBIE MPOTPAMMBI), pa3paboTaHHbIE
Munobpnayku Poccum  coBmectHo ¢ [TAOY BO
«MocKoBcKkui roCyJ1apCTBEHHBIN Ilegarormueckuit
yHuBepcuteT», DI'AY  «DenepanbHblii  UHCTUTYT
pa3zButus  obpazoBanusi», AHO JIIIO «OtkpsiToe
obpazoBanue», 2015r1.);

ITocranoBnenne  ['maBHOro  rocyaapCTBEHHOTO
canutapHoro Bpada P® ot 28.09.2020 Ne 28 «O0
yrBepkaeHun caHutapHbix mnpaBuwin  CII  2.4.3648-20
«CaHNTapHO-3I1IEMUOJIOTHUECKHUE TpeOoBaHuUs K
OpraHu3alMsiIM BOCHHTAaHUS M OOydYeHHUs, OTIbIXa H
03JI0pOBJICHUS JIETEH U MOJIOAEKI;

Ycrae MBOY «COHOI Nel (¢ yrimyOneHHBIM
U3Yy4EHHEM OTJEIIbHBIX IPEIMETOB)»

4.2. Obracmov npumenerus.

JlonomHauTEIRHOE 00pa3oBaHNE

4.3. Hanpaenennocmo EcrecTBenHOHay4Has
4.4. Tun npocpammol Mouduuuposannas
4.5. Buo npoepammul O6wiepasBuBaroLast




4.6. Dopma obyuenus OuHast

4.7. Bospacm yuawuxcs no | 15-16 ner
npocpamme

4.8. IlpooonsicumenvrHocms | 1 1ox
0Oyuenus

Paspnen 1. «KKommiiekc 0CHOBHBIX XapaKTEPUCTHK ONOJHUTEIbHOM
o0meo0pa3zoBaTeJbHON 001Iepa3BUBaKOLIEeil NMPOrPaMMbD)

1.1. TIMosicHuTeJbLHAA 3AMUCKA

JlononHuTebHAs —00IIe00pa3oBaTelibHas OOIEPa3BUBAKOINAs TPOTPaMMa
«HOHBII XMMHUK» OpPUEHTHPOBAHA HA JIOTIOJHUTEIBHOEC OOPa30BaHUC YYalllUXCH.
[Mporpamma MOIUGHUIIMPOBAHHAS, €CTECCTBEHHOHAYYHOM HaIpaBJICHHOCTH,
COOTBETCTBYET «CTapPTOBOMY» YPOBHIO CIIO)KHOCTH COJEPIKaHUSI MPOTPaMMBI,
pa3zpaboTaHa Ha OCHOBE TpeOOBaHUII K coAepXKaHUIO U  O(OPMIICHUIO
00pa3oBaTeNbHBIX MPOTPAMM JIOTIOTHUTEILHOTO 00pa30BaHusI.

Axmyanvnocmo npozpammol

[Mporpamma «HOHBII XUMUK» JOCTATOYHO aKTyaJlbHA B HACTOSIIEE BPEM,
TaK KaKk XUMHUYECKas HayKa ¥ XHMHUYECKOE IMPOU3BOJICTBO OBICTPO Pa3BUBAIOTCS U
3aHUMAIOT BCE 0OoJiee MPOYHBIC MO3UIMH B KU3HH YEJIOBEYECKOTO OOIIEeCTBA.
Yuyamuecs, KOTOpPbIe MHTEPECYIOTCS XUMHUYECKUMH TPEBPAIICHUSMH, PEIICHUEM
3a7a4 MO0 XMUMHH, B TIpoIlecce HM3YYCHHs JaHHOTO Kypca COBEPIICHCTBYIOT
NPaKTUYCCKHE YMEHHUsS, CIOCOOHOCTh OPUEHTHUPOBATHCS B MHUPE Pa3HOOOPA3HBIX
XUMHYECKMX MaTepUAlIOB, OCO3HAIOT MPAKTHYECKYI0 IIEHHOCTh XUMHUYECKUX
3HaHUH, UX BAXHOE 3HAUYCHUE ISl COBPEMEHHOT'O YEJIOBEKA.

AXTyaJbHOCTh NMPOrPaMMBbI 3aKIIOYACTCS WU B TOM, YTO B pe3yJbTaTe e
peanu3aii MOKHO B HEKOTOPOH CTENEHH CHU3UTh TOT YPOBEHb Xemodoouwu,
KOTOPBII CYIIECTBYET Yy HEKOTOPHIX YYalIMXCs M MHOTHX 4ICHOB HAIIero
oOmiecTBa. DTO OCOOCHHO aKTyaJbHO [IJIsi IIKOJILHUKOB, OOYy4YaroImuXcs Ha
0a30BOM ypOBHE, TaK KaK KOJMYECTBO YaCOB, OTBOAMMBIX JIJISl U3YYCHUSI XUMHUH B
IIKOJBHOM Kypce, SIBHO HEIOCTaTOYHO JJisi (OpPMHUPOBAaHUS YCTOWYMBBIX
NPEACTAaBICHUN O CYITHOCTH XUMHUECKUX MPOIIECCOB M MOHUMAHUS 3aKOHOB.

Jlnst neteil ¢ MOBBIMIEHHBIMH CIOCOOHOCTSIMH K OOY4YEHHIO MporpaMma
aKTyaJIbHA €Il U TeM, YTO IMO3BOJISIET MPUMEHUTH MOJTyYCHHbBIE 3HAHHS B IPOLIECCE
NOJArOTOBKM K OJMMIIMAJaM, KOHKypcaM ¥ HAy4YHO - NPaKTUICCKUM
KOH(EPEHIINSM pa3HOTO YPOBHSI.

Hosu3na oOannoit npozpammsl 3aKITIOYACTCS B TOM, 4YTO Iporpamma
YYUTBHIBAET  METANpPEIMETHBIE W  MEXKIPEAMETHBIE CBS3H, KOTOpbIE B
WHTETPUPOBAHHOM BHJIE OPHECHTHUPOBAHBI Ha OO0CCIIEYCHHE JIMYHOCTHOTO POCTa
y4yaluxcsi, IOMOTal0T TNapayieIbHO OCBaWBaTh HECKOJBKO  HAIpaBIICHHMA
NeSITETbHOCTH, KOTOPBIE MPEACTABIISIIOT OOJIbIIEe BO3ZMOKHOCTEH Ui TBOPUECKOM




camopeamm3anuu. IIporpamma mnpeamosiaraeT  MeETanpeAMETHBIE  CBS3HM €
IpeIMEeTaMH IIKOJILHOTO IMKJIA, TAKUMU KaK MareMartuka, Ouonorusi, (usuka.
Wnterpanus B nporpamme «FOHBIM XUMUK» SIBISIETCS HE MPOCTHIM CIIOKEHHUEM
3HAHUM 10 HECKOJbKUM JUCIUIUIMHAM, a OOBEIWHSAET, CHUCTEMATHU3UPYET U
pacmiMpsieT 3HAHUS YYallUXCS M CIOCOOCTBYET pa3BUTHIO TO3HABATEIBHOIO
UHTEpeca.

OmauyumenvHule 0COOEHHOCHU NPOZPAMMBL 3AKITFOUAIOTCS] B TOM, UTO OHA
COCTaBJICHA C YYETOM COBPEMEHHBIX MEAAarornyeckux mnojaxoaoB. CoaepkarebHO
— JIeATENbHOCTHBIA TOAXOJ TIOMOTaeT BKJIIOYUTH YYalIUXCS B Yy4EeOHYIO H
MMPAKTUYECKYI0 JEATENbHOCTh. TaKOM NOAXOJ YYUTHIBAET HHTEPECHI NIETEH H
OPUEHTHUPYET UX HA MOJOKUTEIbHBIA PE3yJIbTaT.

JIMIHOCTHO—OPUEHTUPOBAHHBIA TMOJIX0J] CIOCOOCTBYeT (HhOPMHUPOBAHUIO
JM4HOCTH pebenka. IIporpaMma mocTpoeHa € Yy4€TOM HMHTEPECOB YyYalllMXcCs,
MOTHUBAIIMU YCIEIIHOCTU UX ACSATEIBHOCTH, C ONIOPOIl HA KOM(DOPTHYIO aTMOCchepy
BO BpEMs IPOBEAECHUS 3aHATUI, CTUMYJIUPYIOIIYI0 TBOPYECKYIO aKTUBHOCTb. JTO
MOMOTaeT  JIMYHOCTH  CAMOONPENENTUThCSA, CHOCOOCTBYET — ajanTaluud B
COBPEMEHHOM MHPE U OPUEHTALIMU B COBPEMEHHOM OOIIECTBE.

PernoHanbHbIl MOAXO/ YUYUTHIBAET TEXHOJIOTHUECKUE MTPOLIECCHI, UMEIOLINE
MecTOo Ha npou3BojcTBax TamOoBa u TaMOoBCKOM 00JacTH.

[Tporpamma «FOHBII XMMUK» HOCUT IPAKTUKO-OPUEHTUPOBAHHBII XapakKTep,
MpearnoiaraeT 00s3aTeNbHOE HCIOIB30BAHNE MOJCIMPOBAHUS U DKCIEPUMEHTA,
IPOBOJAMMOrO B XHMHMYECKON naboparopun u mupokoe wucnonb3doBanue WUKT
TE€XHOJIOTHH.

Ileoazocuueckan uyenecoodpazHocmsv  NPOPAMMbBL  3aKIIOYACTCS B
CO37aHUU 0CO0OW pa3BUBAIOIICH CPENbl C YYETOM HHTEPECOB M CKIOHHOCTEH
y4alluxcsi, BBISBICHUS W Pa3BUTHS TBOPUYECKUX M  HMCCIEAOBATEIbCKUX
crocoOHOCTe. 3HauMTeNbHas pPOJb B MpPOrpaMMe OTBOJUTCS XUMHUYECKOMY
sKcriepuMeHTy. Ha 3aHsATHSIX BBINOIHSIOTCS HCCIEAOBATENIbCKUE J1A00pATOpHbIE
ONBITHI, KOTOPBIE HE BCErJga MOTYT NIPOBECTH Y4YaIIMECSd B paMKax HIKOJIbHOMN
MPOTrpaMMbl. XUMHUYECKUN SKCIIEPUMEHT MPUMEHSETCA YYAIIUMUCA ISl YCBOCHUS
HOBBIX 3HAHWM, TOCTAHOBKH IEpe]l HUMU MTO3HABATEIbHBIX MpobiieM. Pemenue nx
C  WCIOJb30BAHMEM  DJKCIIEPUMEHTA CTaBUT  YYallUXCSd B  IOJOKEHHUE
HCCIIEIOBATEIICH, YTO, KaK IOKA3bIBAET ITPAKTUKA, OKA3bIBAET ITOJOKUTEIBHOE
BIIMSIHUE HA MOTHUBALIMIO U3YYEHUS] XUMHUH.

[Iporpamma, MOMHUMO XOPOITIO U3BECTHBIX 0A30BBIX MPUHITUIIOB MEarOTUKH
Y IWJIAKTUKH, ONUPAECTCS HA TAKUE KAK:

LEJIOCTHOCTh W TapMOHMYHOCTHh HHTEJUIEKTYaJIbHOM, HSMOLMOHAIBHOU,
BOJIEBOM U JAEATEIBHOCTHOW COCTABIIAIOIINX JIMYHOCTH;

BOCIIUTaHUE U 00yUY€HHE B COBMECTHOM JESATENBHOCTHU MeJarora u pedeHka;

WUHAMBUYAbHOTO MOIX0/1a B YCIOBUSIX KOJJIEKTUBHOU paboThI;

OPUHIIMI HENPEepPhIBHOM CBA3M TEOPUU C MPAKTUKOW (HOBBIM Marepuanl
3aKpEIUISIeTCs] BBIMOJHEHUEM MTPAKTUYECKON paboThI);

MPUHIUI COUYETaHUSI MHAUBUIYAIbHON U KOJUIEKTUBHOM (DOpM OpraHU3aINU
MEJaroruuecKoro Mporecca;



OPUHILIMIT TIPUPOAOCO0O0pa3HOCTH (YUET BO3PACTHBIX BO3MOXKHOCTEH U
3a/1aTKOB YYalIuXcs MPU BKIIOUEHUH UX B Pa3IMYHbIC BUJIbI I€ATEIbHOCTH);
OPUHIMI UHIUBUAYATbHO-TMYHOCTHOM OpPUEHTALMU PAa3BUTHS TBOPUECKOU
WHUIIMATUBBI yUalIuXCs;
MPUHIUI TYMaHU3aIUU;
MIPUHIIAI Pa3HOYPOBHEBOCTH, AU EepeHITHAINH.
Aopecam npozpammul
JlonmomauTenpHast oOmeoOpazoBarenbHas OO0IIepa3BUBAIOIIAS MPOTPaMMa
«fOnbiit xuMuK» TpenHa3HaueHa ans ywamwmxcs 15-16 netHero Bo3pacrta,
3aMHTEPECOBAHHBIX B YIIIYOJICHUU 3HAHUN 1O XUMUU. [ TaBHAs OTPEOHOCTH 3TOTO
BO3pacTa — MOTpeOHOCTh B OOILIEHUH CO CBEPCTHUKAMMU, ObITh MPU3HAHHBIM MU U
npuHATEIM UMH. [locKObKY OOIIeHHE MpeBaUPYyeT, TO MPOUCXOJIUT CHUKECHHE
MOTHUBAIIMN Y4YeHUS. 3aHATUS B OOBEAMHEHUH MOMOTYT MOTHUBHPOBATH JIETEH K
yu4eOHOW JAESITeNbHOCTH,  OpPraHW30BaTh WX, OJHOBPEMEHHO YAOBIETBOPSS
NOTPEOHOCTH B OOIIICHUH.
Ycnoeua nabopa yuawuxca
st 00ydyeHus: MPUHUMAIOTCS BCE Kellaloliue (He MMEIOIIUe MEAUIIMHCKUX
MPOTUBOIOKA3aHUI).
Koauuecmeo yuawjuxcs
Hanonnsiemocts rpymnisbl - 15 yenoBek.
Oobvem u cpok oceoeHus npozpammol
Kypc paccuntan Ha 1 yueOnbIit rox - 72 yaca (2 yaca B HE/IETIO).
@Dopma obyuenus O4HAsL.
Dopmot 3anamuii:
no KOAUYecmsy yiaujuxcs — rpynmnoBasi;
no 0COOEHHOCMAM KOMMYHUKAMUBHO20 B3AUMOOEUCmEUs neoazoea U
yuawuxcs — JIEKIUs, CeMUHAap, MO3rOBOM IITYpM, TPEHUHT, MPOOJIEMHOE 3aHSTHE,
KOHTpPOJIbHAsA paboTa, MPaKTUYECKOE 3aHATUE;
no Ouodakmuyeckou yeiu — BBOJHOE 3aHSATHE, 3aHITHE MO YIIyOJICHUIO
3HaHWM, 3aHATHE MO CHUCTEMATH3alUMUW W OOOOLIEHUIO 3HAHUM, MO KOHTPOJIO
3HAHUN, YMEHUM U HABBIKOB, KOMOMHUPOBAHHbIE (DOPMBI 3aHSITHIA.
Pesrcum 3anamui
[TeppoanyHOCTh 3aHATHH — 2 pa3a B Hedento no 1 dacy. J[IuTenbHOCTh
3aHATUA — 1 yueOHbIN yac — 45 MUHYT.

1.2. Heas 1 32524 NPOrpaMMbl

Hean nporpaMMbl — CO3JaHKE YCIOBHM JJIsl BOBJICUYEHUST O0YJAFOIIINXCS
B MHTEIUICKTYaJbHYI) TBOPYECKYIO) JIESITEIBHOCTh Ha OCHOBE PEUICHHUS
XUMHUYECKHUX 3a7a4 U MIPOBEACHHUS JIAOOPATOPHBIX IKCIIEPUMEHTOB.

3agaum nporpaMmsl

Oo0pa3oBaTesbHbIE:



1. yrnyOuTe ¥ pacliupuTh TNPEACTABICHUS YYaIIUXCSd O CBOMCTBax
XUMHUYECKUX BELICCTB;

2. pacuIMpsATh IPEICTABICHMS YYaIUXCsl O IPUMEHEHUN XMMHUYECKUX 3HAHUM
B OKPY’KarOIllEM HAC MUPE;

3. HAY4MTb PELICHUIO OJIMMITMAIHBIX 33/1a4 Pa3IMYHOIO YPOBHS;

4. Hay4YuTb pa3bACHATH NPUUMHHO-CJIEACTBEHHYI0 3aBHUCHUMOCTb MEXIY
COCTaBOM, CTPOEHMEM, CBOWCTBAMM M IPAKTHUYECKUM HCIOJIb30BAaHUEM
BEILECTB;

5. copmupoBaTh HaBBIKM PAOOTHI C J1a0OPAaTOPHBIM OOOPYIOBAaHHEM H
peakTUBamMH, IOCTAHOBKH XUMUYECKOIO SKCIIEPUMEHTA;

6. HAyuuTh  UCHOJB30BAaTh MpPU  MPOBEACHUU  MPAKTUYECKUX  paboT
uHctpyMentsl  WMKT, wMoxpemupoBaTh  OOBEKTBI M MPOLECCHI €
UCIOJIb30BaHUEM BUPTYaJIbHBIX J1a00paToOpuil.

PasBuBarommue:
1. pa3BuBaTh y OOy4arouMxcs yMEHHUE BBIIEIATH IJIABHOE, CYIIECTBEHHOE B

U3yYeHHOM Marepuajie, CpaBHHUBaTh, 0000IaTh H3y4YeHHbIE (HAKTHI,
JIOTMYECKH M3JIaraTh CBOU MBICIIM NIPU PELICHUH 3a7ay;

2. pa3BUBaTh KOHCTPYKTHBHOE MBIIIJICHHE, KpeaTHBHBIE CITIOCOOHOCTH
yUaIIIXCS,

3. TIPOJOIKUTH PAa3BUTHE IMO3HABATEIHHONM AKTHUBHOCTH, CaMOCTOSTEIbHOCTH,
HAaCTOWYMBOCTHU B JOCTUKEHHUH LIEJIH;

4. noseimath UKT komnerenmuu;

5. pa3BUBaTh OSMOIMHM Y4YalllUXCS, CO3/1aBas SMOLMOHAJIBHBIE CHUTYyaIHH
yIUBIIEHUS, 3aHUMATEIbHOCTH, TAPaJOKCAIbHOCTH;

6. pa3BuBaTh TPAKTHUECKHE yMEHHUS  y4YallUXCS MPH  BBITOJHEHUH
MPAKTUUECKHUX KCIIEPUMEHTAIbHbBIX 3a/1a4.

BocnurareibHble:

1. popmupoBaTh OTBETCTBEHHOE OTHOIICHHE K YUYEHUIO, TOTOBHOCTh H
CIIOCOOHOCTh OOY4YAIOIIMXCS K CaMOpa3BUTHUI0O M CaMOOOpa30BaHHUIO Ha
OCHOBE MOTHBAILIMU K O0YUEHHIO U TO3HAHUIO;

2. (GopmupoBaTh LEJI0CTHOE MHUPOBO33pEHUE, COOTBETCTBYIOLLEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOMN MPaKTUKH;

3. BOCIHUTHIBATH OCO3HAHHOE M OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHBIM
MOCTYIKaM;

4. ¢dopMupoBaTh  KOMMYHHKAaTHBHYI0  KOMIETEHTHOCTH B  IIpOIECCe
o0Opa3oBaTeNnbHOM, Yy4eOHO-UCCIIE0BATEIbCKOM, TBOPUYECKOM U JIPYrUX
BUJIOB JICATEIHHOCTH;

5. copeiicTBOBaTh B MPO(OPHEHTAIINHN IIKOJIHLHUKOB;

6. dbopMHUpOBaTH OCHOBBI 3JI0POBOTO 00pa3a KU3HHU.



1.3. Conepxxanue nporpamMmmabl
Y4eOHbIH IUIAH

No HaumenoBanue Bcero [Teopus | [Ipakt | Dopmbl

n/m | pa3aena, TeMbl 4acoB uKa aTTeCTaIMU/KOHTPOJIS
Brenenue B 1 1 0 Omnpoc
nporpamMmy. TexHuka
0€e30MacHOCTH Ha
3aHATHSIX
JOTIOJTHUTEIBHOTO
ob6pazoBanus «FOHbIN
XUMUK»

1 Pa3znen 1. Pacuetsl ¢ 17 5 12 Koncnexkr,
UCIOJIb30BAaHUEM UCCle10BaTeNnbCKas
JAHHBIX O COCTaBE U paboTa ¢ KOMIIbIOTEPHOU
COCTOSIHMM BEIlleCTBa Ipe3eHTalue, pelieHne

3a/1a4 B IpymIe,
npakTuyeckas padora,
penieHue 3aaad,
BBITIOJIHCHUE
yIpaXHEHUH,
KOHTpOJIbHass pabora
1.1 BemectBa u cmecu 2 1 1 Koncrexr,
uccle0BaTenbCKas
paboTa, BBIMOJTHEHUE
yIpaXHEHUU

1.2 ["a30BBIE 3aKOHEI 3 1 2 Koncnexkr,

uccle0BaTenbCKas
paboTa ¢ KOMITBIOTEPHOU
MPE3EHTAIUEN,
BBITIOJIHEHUE
yIOpaXHEHUH, pelIeHue
3a/1a4 B IpynmIe,
KOHTpOJIbHas paboTa

1.3 | PactBopumocCTh 1 1 0 KoHncnexkr,

BEIECTB. UCcle0BaTeNnbcKas
3aBUCHUMOCTh paboTa ¢ KOMITbIOTEPHOU
pPacTBOPUMOCTHU OT npe3eHTanuen
TeMIIepaTypbl




14 Bupwr pactBopoB Koucrmexr,
Uccle0BaTeNnbcKas
paboTa ¢ KOMITbIOTEPHOU
MpE3CHTALIUEN
1.5 | MonekynspHsie Brimonnenue
pacTBOpPbI yOpaKHEHUH

1.6 | [IpakTuyeckas pabora [IpakTudeckas padbota
Nel «MonekynsapHo —
WOHHBIE PACTBOPbI»

1.7 | NoHHbIE pacTBOPHI Brimonnenue
YIIPAKHEHUH,

1.8 | PactBOpHI KoHnTtponbHas pabota

1.9 | OnpeneneHue KoHcIiekT, BBITIOTHEHHE

XUMHUYECKON (hOpMYIIBI yIpaXHEHUU
BEIIeCTBa
1.10 | IIpaxTuueckas pabota [TpakTrueckas pabota
Ne 2. «[lonyuenue
CMeCeU U uX
paszeneHue»
1.11 | [IpakTuueckas pabota [TpakTrueckas pabota
Ne 3. IIpuroroBnenue
pacTBopa COJIH U3
KpUCTaJUIOTUIpaTa u
BOJIbI
2 Paznen 2. Pemenue Koncniekr, pemenue 3anau
3a/1a4 ¢ COCTABJICHUEM B IpyIIIIe, pellieHre 3a/1ad,
OJIHOM TIPOIOPLIMHU BBITIOJIHEHUE
YIIPAKHECHUN,
KOHTpOJIbHAsA padoTa
2.1 | IIpocretimas KoHcnekT, BeIMOSTHEHNE
MPOTIOPIIUS: yOpaKHEHUH
KOJIMYECTBEHHBIE
JTaHHBIE 3a/1aHbI B
SIBHOM BHJIE
2.2 | YcnoxxHeHHaAs KoHcIekT, BBIITOJIHEHUE
MPOTIOPIIUS: yOpaKHEHUH
KOJIMYECTBEHHBIE

JAaHHBIC 3aJaHbI B




HCABHOM BUJEC

2.3

Pacuets! ¢ yueTom
n30BITKA OHOTO U3
pearcHTOB

Pemenue 3amau B rpymnmne

2.4

Pacuertnl ¢
HCIOJIL30BAaHUEM
Pa3HOCTH Mace
pEareHToB 1
MPOAYKTOB pEeaKIuu

Pemrenne 3amau

Kontponbhas pabota

Junarnoctuka 3YH 3a |
TIOJTYTOTUE

3a4eT 1o uroram
KOHTPOJIBHOHN pabOThI

Paznen 3. Pemenue
3a/1a4 C COCTAaBJICHUEM
JIBYX M OoJiee
MIPOTIOPIUIA

Koncnexkr, pemenue
3a/1a4, BBINIOJIHEHUE
YIIPAKHEHUN

3.1

YpaBHEeHus
HECKOJIbKHAX
MOCJIETI0BATEIbHBIX
peakuuii

Koncniexkt

3.2

Pacuetn! no
YPaBHEHUSIM
HECKOJIBKHMX
MOCJIEJOBATEIbHBIX
peakuuii

BeinosiHEHNE yIIpa)KHEHU T

3.3

CpaBHeHue
KOJIMYECTBEHHBIX
JAHHBIX HECKOJIBKHUX
IPOLIECCOB

Koncnexr, pemenne 3agad

3.4

YpaBHeHUs
OZTHOBPEMEHHO
MPOTEKAIOIIUX
peakuuii

Koucmekr

3.5

Pacuetn o
YPaBHEHUSIM
OJHOBPEMEHHO
MIPOTEKAOIINX
peakuuii

BrinosiHeHue ynpaxHeHUN




4 Paznen 4. Koncriekr, penienne
Omnpenenenue 3a/1a4, BBIMOJHEHUE
bopmyIbl YIPAKHEHUH,
HEU3BECTHOTO nddepeHInpOBaHHBIMN
BEIECTBA 3a4er

4.1 | ®opmyna Koncnekr
HEU3BECTHOTO
BEIECTBA C
UCITI0JIb30BAaHUEM
KOJIMYECTBEHHBIX
JTAHHBIX

4.2 | OnpeneneHue Pewenue 3anauy,
dbopmybl BBITIOJTHEHUE
HEU3BECTHOTO YIPAKHEHUH,

BEILIECTBA nddepeHInpOBaHHBIMN
UCIIOJIb30BAaHUEM 3a4er

KOJIMYECTBEHHBIX

JTAHHBIX

3) Paznen 5. 3agaun Ha Pewrenne 3amay B rpynnax
3HAHWE XUMUYECKHUX
CBOWCTB U
XUMHUYECKYIO
SPYAULINIO

5.1 | 3amauu Ha 3HAHUE Pewrenne 3amay B rpynnax
XAMHUYECKUX CBOVCTB
U XUMHUYECKYIO
APYAULINIO

6 Paznen 6. 3agaun Ha Koncrekr,
pacro3HaBaHue UCCIIeIOBATENbCKAS
BEIIECTB paboTa ¢ KOMITBIOTEPHOU

MPE3EHTAIUEN,
npakTU4ecKas padoTa,
penieHue 3aaau

6.1 | OnpeneneHue oTHOTO Koncrekr,

WJIM HECKOJIBKUX Ucclen0BaTeNnbcKas

BEILECTB B LIETIOYKE paboTa ¢ KOMIIbIOTEPHOU

MIPEBPAILICHUAMN MPE3CHTALIMEH, PEIICHUE
3as1a4y

6.2 | OnpeneneHue OJIHOTO KoHcnekT, pemenue 3a1au




N HCCKOJIBKHUX

BELIECTB Ha
OCHOBaHUU
KayeCTBEHHBIX
peakuuii

6.3 | [Ipaktuueckas pabora |2 2 [TpakTuueckas pabora,
No 4 «Pemenue pelIeHue 3a1a4
IKCMEPUMEHTATbHBIX
3a/1a49»

7 Paznen 7. 3apaun Ha 4 3 KoHcrekT, npaktuueckas
MOJy4Y€HUE U CUHTE3 paboTa, BHITIOJTHEHUE
HOBBIX BEIIIECTB yIpaxxHEHU

7.1 | Ilomyuenue u cunte3 |1 0 KoHcrnekT
HOBBIX BEIIIECTB

7.2 | 3amaum Ha mosydeHue |1 1 BrimosiHeHne ynpaxHeHUN
U CHTE3 HOBBIX
BEILECTB

7.3 | [Ipaktuueckas pabora |2 2 [TpakTrueckas pabota
Ne 5 «Ilomyuenue
MaKCHUMaJIbHO
BO3MOXKHOT'O
KOJIMYECTBA
IPOAYKTOB U3
PEJI0AKEHHBIX
BEILECTB)»

8 Paszpnen 8. 3agaun Ha 2 1 KoHcnekr, pemenue
IIPOBEJICHUE PACUETOB 3a/1a4, BBIIIOJHEHUE
Y Ka4E€CTBEHHBIN YIIPAKHEHUN
aHaJIn3

8.1 | IIpoBenenue pacueroB |1 0 Koncnekr
Y KQYECTBEHHBIN
aHaJIn3

8.2 | 3amaum Ha mpoBeneHue | 1 1 Pewenue 3anay,
pacyeToB U BBITNIOJIHEHHUE YIPaXKHEHUM
KaueCTBEHHBIN aHAJIN3

9 Paznen 9. Paz6op u 20 14 Koncrekr,
pelieHne UCCIIE0BATENbCKAS
OJIMMIIMAIHBIX paboTa C KOMIIBIOTEPHOM




3aIaHUI PA3IUYHOTO
YPOBHSI.

MPE3CHTALIUEN,
npakTuyeckas padora,
pelIeHue 3a1a4,
BBITIOJTHEHUE
YIIPAKHEHUN,
KOHTpOJIbHasA padorTa,
XAMUYECKUN SKCIIEPUMEHT

9.1 Pa360p OJIMMITHAT KoHcrekr,
IIKOJILHOTO  ypPOBHS UCCIIeIOBATEIILCKAS
2018-2020 paboTa ¢ KOMIIBIOTEPHOU
MIPE3EHTALUEN,
BBHITIOJTHEHUE
yIpaXHEHUU
9.2 | Pazbop OJIMMITHA,T KoHcIiekT, BHITTOTHEHHE
IIKOJIBHOTO ~ YPOBHS YOPKHEHHUH, PEIICHHE
2020-2021 r 3a/1a4y
9.3 | KonTtponsHoe KOHTpOJIbHAsE pabora
pelieHue 3aaHuI
OJINMITHA]T TITKOJIBHOTO
YpOBHSI
9.4 | Pa3z6op onmmnuan KoHcriekT, BbINOJIHEHUE
MYHHUITUTIATFHOTO yIPaKHEHHUH
ypoBHsi 2018 -2020 r
9.5 | Pa3z6op onmmmnuan KoHcIiekT, BHITIOTHEHHE
MYHHUITUTIATFHOTO YIPKHEHHUH, PEIICHHE
ypoBast 2020 -2021 r 3a/1a4, XUMUYECKU
HKCIIEPUMEHT
9.6 | Pemenue 3amanuit BBITIOJTHEHUE
OJIMMITHA,T YIPKHEHHUH, PEIICHHE
MYHHUITUTIATFHOTO 3a7a4
ypoBHs 2019 T
9.7 | Pemenue 3amanuit BBITNIOJTHEHUE
OJIMMITHA]T YIPKHEHHH, PEIICHHE
MYHHUITUTIATFHOTO 3aja4
ypoBHs 2020 T
9.8 | I[IpakTuueckas pabora npakTHueckas pabota

No6 «Perienne
MPAKTUYECKUX
3aJaHUN OJIMMITHAT




MYHHUIUTIATBHOTO
YPOBHSI»

9.9 | KonTtpoarsHoe 1 0 1 KOHTpOJIbHAsE pabora
peuieHne 3aaHu i
OJIUMITHA]T
MYHHUIUTIATBHOTO
YPOBHSI

9.10 | Pa36op omummuan 2 1 1 KoHcIekT, BBIITOJIHEHUE
PErMOHAILHOTO YOPAKHEHUH, pElIeHHEe
ypoBHs 2018-2020 r 3a7a4

9.11 | [IpakTuueckue 2 1 1 KoHcnekT, BeIMOSTHEHNE
3a/laHusl OJIMMITUA] YOPAKHEHUH, pElIeHHEe
PErMOHANILHOTO 3a/1a4, XUMHYECKU I
YPOBHSI HKCIIEPUMEHT

9.12 | Peurenue 3amanuit 1 0 1 BBIIOJIHEHUE
OJIUMITHA]T YOPAKHEHUH, pElIeHHe
PErMOHANILHOTO 3a1a4
ypoBHs 2020-2021 r

9.13 | [IpakTuueckas pabora |1 0 1 [IpakTuueckas padota
Ne7 «Pemenue
MPAKTUYECKUX
3aJITaHUMN OJIMMITHA]]
PETHOHATILHOTO
YPOBHSI»

9.14 | KontpomarsHoe 1 0 1 KontponsHas paboTa
pELICHUE 3aJaHn
OJIMMITHA,T
PETHOHATILHOTO
YpOBHS

10 Wrorosas arrecranus | 2 0 2 3adeT no pe3yJbTaram
YYALIAXCS. KOHTPOJIbHON pabOThI
Juarnoctuka 3YH, AHanmu3 moptdomo
JOCTHXKEHUN
yYaIuxcs
Hroro: 72 23 49




Conepxxkanue y4eOHOro mjiaHa

Beenenue B mporpammy. TexHuka 0e30aCHOCTM HAa 3aHATHAX
AOMOJHUTEIBHOT0 00pa3oBanus «FOHBIA XUMHK>.

Teopus. Vcropus u 3HaueHHEe XMMHMM KaK HayKd. TeopeTudeckas XUMUS U
XUMHUYECKANA 3KCHEPUMEHT. TEXHOJOTMYECKHE MPOLECCHl, UMEIOIIME MECTO Ha
npousBojicTBax TamboBa m TambOoBckoi oOsactu. TexHuka OE30MacCHOCTH Ha
3aHATHUSAX U MIPU MPOBEJICHUN XMMUYECKOTO IKCIIEPUMEHTA.

Pasznes 1. Pacuersl ¢ HCIOJIL30BAHMEM JAHHBIX O COCTABE MU COCTOSHUM
BeLIEeCTBA.

Tema 1.1 Bewecmea u cmecu

Teopus. Knaccudukanus Bemiects. [IpocTeie 1 C0KHbBIE BEIIECTBA.
YucTele BemecTBa W cMecd. [IpuMephl KUIKHUX, TBEPAbIX M Ta3000pa3HBIX
CMeECEH.

IIpakTuka. M3ydenue monenel KpUCTAUIMYECKHUX pelerok. M3ydenune
KOJUIEKIIMM TMPOCThIX BEHIECTB (METaioB, HeMeTauioB). OnpeneneHue
CTENICHU OKHCIICHUS DJJIEMEHTOB II0 XUMHUYECKOW Qopmyne. Pacuertsi,
CBSI3aHHBIE C UCTIOJIb30BAHUEM ITOHSATHUS OIS

Tema 1.2 [azo6vie 3axoHbl

Teopusi. OCHOBHBIE CTEXMOMETPUUYECKHUE 3aKOHBI XUMHH: 3aKOH

coxpaneHust Macchl BemecTB (M.B.JIomonocoB, 1748T), 3aKOH MMOCTOSIHCTBA
coctana (IIpyct, 1808r), 3akoH coxpaHeHUs dHepruu, ypaBHeHue Knaneipona -
Menneneena.

OcHOBHBIE ra30BbIE€ 3aKOHBI XUMUU: O0BETMHEHHBIN 3aKoH boitns-Mapuorra, ['eii-
JIroccaka u lapmns.

3aKOH KpaTHBIX OTHOIIIEHUH, 3aKOH YKBUBAJIEHTOB, 3aKOH MPOCTHIX 00BEMHBIX
OTHOLUEHUH, 3aK0oH ABoraapo (ABoraapo, 1811r.)

[Iepronnyeckuil 3aKOH ¥ IEPUOANYECKAS CUCTEMA XUMUYECKUX JJIEMEHTOB
J.N.Menneneena.

3akoH I'. 1. I'ecca u cnencTBus U3 HEro.

3akon Baut-T'odda. [Ipunuun Jle [latense.

IIpakTuka. Pemienne npocTeix 3a7a4 U YIPaXHEHUMN C IPUMEHEHUEM

3aKOHOB XMMMH JIJIs1 BELIECTB B ra3000pa3HoH (ase.

Tema 1.3 Pacmeopumocms ewecms. 3a8UcCUMOCmb pacmeopumMocmu om

memnepamypul.
Teopus.
PactBopenue kak Qpu3anko-xuMudeckui mpoiecc. OCHOBHBIE MOJIOKEHUS
TEOPHUH IEKTPOJIUTHUECKON Trcconranuu. NOHHbIE ypaBHEHUS PEAKLIHM.
Tema 1.4 Buowt pacmeopog
Teopusi. Ilonsatne o gucnepcHeIx cucremax. JlucnepcuoHHas cpena u
nucniepcHas (aza. TUIbl TUCTIEPCHBIX CHUCTEM U MX 3HaY€HUE B MPUPOJIC U KU3HU
4yeoBeKa. JlucmepcHble CHUCTEMBI C KUIAKOW CPENOM: B3BECH, KOJUIOWIHBIE
CUCTeMbI, UX Kiaccupukanus. MoleKyaspHble, MOJICKYJISIPHO - HWOHHBIE U




UCTUHHBbIE pacTBOpbl. CrHocoObl  BBIPAXKEHHUA  KOHIEHTPALlMd  PacTBOPOB
(mpoueHTHAas1, MOJIIpHAsi, HOpMaJIbHas ).

Tema 1.5 Monexynapuvie pacmeopul

IIpakTuka. Peuienue 3a1a4 v BBINOJHEHUE YIIPAXKHEHUN C YUaCTUEM
BEILIECTB — HERJICKTPOJIUTOB (TJIFOK03a, CITUPT U T.I1.)

Tema 1.6 /lpakmuueckas paboma Nel «MonexkynsipHo — uonHvie pacmeopui»

IIpakruka. [Ipaktuueckas pabora Nel «MonexkyIsspHO-MOHHbBIE PACTBOPHI.
[Tomyuenue u u3yueHne CBOMCTB PACTBOPOB CIA0BIX AJIEKTPOJIUTOB (a30TUCTOH,
CEpPOBOAOPOAHOM KUCIIOT U Ap.).

Tema 1.7 Honnvie pacmeopwi

IIpaxkTHuka. Pemenue 3a1a4 u BBITOIHEHNE YIIPAXKHEHUN C y4aCTUEM
BEILIECTB — DJICKTPOJIUTOB

Tema 1.8 PacTBOpHI

IpakTuka. Koutponsnas padota no teme «PacTBophi»

Tema 1.9 Onpenenenne xumuieckon (GopMyIibl BeliecTBa

Teopus. XapaktepucTuka XUMHUUYECKOW (DOPMYJIbI BEIIECTBA, BBIPAXKEHHE
AJIEMEHTHOTO COCTaBa. AJTOPUTMBI OMNpPEACIICHUS XUMHYECKOW (OpMYIIbL.
@opMyJIbl OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB.

IpakTuka. Pemenue 3a1au 1o onpeneseHu0 XuMUYeCKOU (pOpMyJIb
BEILIECTBA.

Tema 1.10 Ilpaxmuuecxas paboma Ne 2. «llonyuenue cmecei u ux
paszoenenuey

Ipaktuka. Ilpaktuyeckas pabdora Ne 2. «llomydyenwe cmeceii u uxX
paszesieHue»

Tema 1.11 IIpaxmuueckas paboma Ne 3. «llpucomoeénenue pacmeopa conu
U3 KpUCmanio2uopama u 600ul»

IpakTuka. [Ipaktuaeckas padora Ne 3. «IIpurotoBneHue pactBopa conu
NEHTaruapar cyibdara Meid U3 KpUCTAIIOTUAPATA U BOABD)

Pasneua 2. Pemnenue 3a1a4 ¢ cOCTaBJeHUEM OHOW MPOMOPIINHA.

Tema 2.1 IIpocmeuiwas nponopyus. KoruuecmeenHvle 0aHHble 3a0anbl 6
SA6HOM 8uUOe.

Teopus: [lonsrue npocteiiei nponopiuu. 3agaun Ha U30BITOK U
HEJIOCTAaTOK BEIIECTB.

IIpakTuka: CocraBiieHHE aIropuTMa peEHUs TOr0 THIIA 33/1a4, PEILICHHE
IIPUMEPHBIX 3a/a4.

Tema 2.2 Vcnooicnennas nponopyus.: konuuecmeennvle OaHHble 3a0aHbl 8
HesA8HOM GuUoe

Teopus: IToHsaTue ycnoxHeHHON nTponopuvu. HopmansHbIe yCI0BUS.
M30bITOYHOCTD TAHHBIX YCIOBUS 33/1auH.

IIpakTuka: CocraBieHue aaropuT™Ma pemeHus 3TOro TUMa 3a/1a4, peeHue
IIPUMEPHBIX 33/1a4.

Tema 2.3 Pacuemul ¢ yuemom uzdubimra 00H020 U3 peazenmos



IIpakTuka: Pemenue 3aau ¢ pacueTaMu C y4eTOM H30BITKA OJTHOTO U3
pearcHTOB.

Tema 2.4 Pacuemwl ¢ yuemom uzoeimka 00H020 U3 peazeHmos u npooyKmos
peaxkyuu

IpakTuka: Pemenue 3a1au ¢ pacyeTaMy ¢ UCIIOJIb30BAaHUEM Pa3HOCTH Macc
pearcHTOB M MPOAYKTOB peakinuu. KoHTponbHas padora.

JAuarnoctuka 3YH 3a | nosyroaue

Pasznea 3. Pernienue 3a/1a4 ¢ COCTABJEHHEM JABYX U 00J1ee MPONMOPIINIA.

Tema 3.1 Vpasuenus neckonvkux nociedosamenbHvix peakyuil

Teopusi. 3HaKOMCTBO C YpPaBHEHUSIMH HECKOJIBKHX IOCIEAOBATEIbHBIX
peaxiuii. [TonsiTue 06 001l CTEXMOMETPUUECKON CXEME.

Tema 3.2 Pacuemvi no ypasHemusim HECKOIbKUX NOCIEO08AMENbHBIX
peaxyu

IIpakTuka. BpIlOJHEHUE YINPAKHEHUW C pacyeTaMU I10 YpPaBHEHUSAM
HECKOJIBKHX ITOCJEN0BATENBHBIX PEAKIUN.

Tema 3.3 Cpasnenue KonuuecmeeHHbIX OGHHLIX HECKONIbKUX NPOYECCO8

Teopusi. CpaBHeHHME  KAYECTBEHHBIX M KOJWYECTBEHHBIX PE3YyJIbTATOB
peakuuid. AHanu3 MOyTeW MPOTEKAHUS XWMHYECKHX pEaKUuid B HEOPraHUKeE,
OpPraHUYeCcKON XMMHUH. [IpOLIEHTHBIN BBIXOJ MPOIYKTOB PEAKUHUU IIPU U3MEHEHUU
YCJIOBUM.

IIpakTuka. BpInosiHEHHE YIIPa)XHEHU HA CPABHEHUE KOJHUYECTBEHHBIX
JTAHHBIX HECKOJIBKUX MPOLIECCOB.

Tema 3.4 Vpasuenus oonospemenno npomexarouux peaxyuii

Teopusi. Pacuersl Ha OCHOBE XMMHUUYECKHUX MPOLECCOB, BKJIIOYAIOIINX B
ce0s HECKOJIbKO TMapauieNbHbIX (OJHOBPEMEHHO MPOTEKAIIINX) XUMHUYECKHX
peakuuid. [Ipon3BOICTBEHHBIE TPOLIECCHI.
Tema 3.5 Pacuemul no ypagneHusim 00HOBpEMEHHO NPOMEKAIOWUX PeAKYULi

IIpakTnka. 3agau Ha CMECHM OJHOBPEMEHHO PEarupyroliux BELIECTB,
3a1a4M HA «IUIACTUHKY». TepMOXHMHYECKHE pacyeThl. BhINOMHEHNE yIpaKHEHUN
C pacyeTaMu 10 YPaBHEHHUSIM OJTHOBPEMEHHO MPOTEKAIOIIMNX PEAKIUN.

Pasznea 4. Onpenesenue (hopMyJabl HEM3BECTHOI0 BEIECTBA €
HCNO0JbL30BAHUEM KOJINYECTBEHHBIX TAHHLIX.

Tema 4.1 Dopmyna neuzsecmnoeo eewjecmea ¢ UCNOTLIOBAHUEM
KOIUYECMBEHHbIX OAHHbIX

Teopus. Ompenenennie  GopMylnbl  HEW3BECTHOTO  BEIIECTBA  C
UCITOJIb30BAaHUEM KOJIMUECTBEHHBIX JTAHHBIX. OMnupuyeckas popmyna. OCHOBHbIE
THUIIBI 33/1a4 Ha OIpE/IeJICHUE BEUIECTBA B HEOPraHMYECKON XUMUHU, OPraHUYECKOU
XUMHUH.

Tema 4.2 Onpeoenenue Gopmynvt  HeuszsecmHnoz2o  eujecmea C
UCNONb308AHUEM KOJUYECMBEHHBIX OAHHbIX



Teopusi. Onpenenenue GopMys BEIIECTB IO MACCOBBIM JIOJISIM aTOMOB,
BXOJISIIUX B €ro coctaB. OnpeneneHue Gopmy BEIIECTB MO MPOJAYKTaM CTOPAHUS.
Onpenenenue Gopmys BEIIECTB IO XUMUYECKUM CBOMCTBAM.

IIpakTtuka. Pemenue 3amay Ha omnpenenaeHue ¢GOpMysbl HEU3BECTHOTO
BEIIECTBA C UCIMOJIb30BAHUEM KOJIMYECTBEHHBIX JAHHBIX

Pasznea 5. 3agaum Ha 3HAHUE XUMHYECKHX CBOWCTB M XUMHYECKYI0 PVIANIIHIO.

Tema 5.1 3a0auu na 3nanue XuMUYECKUX CEOUCME U XUMUYECKYVIO IPYOUYUIO

Ipakruka. Pemenne 3amady HA 3HAHWE XUMHUYECKHX CBOMCTB U
XUMHUUYECKYI0 J3pyauunio. I[IpuMeHeHHe HWMEIoIUXCca 3HAaHUW ISl pelieHus
pOOIEeMHBIX 3a]1a4.

Pas3nea 6. 3agauu Ha pacno3HABAHHE BeHIECTB.

Tema 6.1 Onpeodenenue 00HO20 UMU HECKONbKUX 6Beujecms 6 UYenouKe
npespaujeHuti

Teopusi. MbIcieHHBIN 3KcTIepuMeHT. Mcnonp30BaHre TaOIHUIbI — MATPHUIIBL.
AHanu3 pe3ynbTaTOB PEakIMid U COOTHECEHHE MX C KOHKPETHBIMH BEIIECTBAMM.
Anroputm gedictBuil. TexHuka O0€30MaCHOCTH TMPU MPOBEACHUU PEaTbLHOTO
DKCIIEPHUMEHTA.

IIpakTuka. PemieHue 3agady Ha ONPEACICHUE OJHOTO WM HECKOJbKHUX
BEIIECTB B LIETIOYKE MMPEBPALLICHUM.

Tema 6.2 Onpeoenenue 00H020 unu HECKOIbKUX Gewyecm8 HA OCHOBAHUU
Ka4eCmeeHHblX peaKyull

Teopusi. KauecTBeHHBIE pEakUMU B HEOPTraHMYECKOW M OPraHUYECKOH
XUMUU. BHEIIHWE TpU3HAKU PEaKIUi.

IIpakTuka. Pemienue 3amady Ha ONPEAEICHUE OJHOTO WM HECKOJBKHUX
BEIIIECTB HA OCHOBAHUY KAYECTBEHHBIX PEAKIINM.

Tema 6.3 Illpakmuueckasa paboma Ne 4 «Peuwienue sKcnepumMeHmaibHulx
3a0au»

IpakTuka. [Ipaktuyeckas padbora No 4 «PemieHue 3KCIEPUMEHTAIBHBIX
3aaau». OnpeneneHne BbIJaHHBIX BEMIECTB M0 KAUECTBEHHBIM PEAKIIMSIM.

Pasznena 7. 3apaum HA MOJIVYEHHE U CHHTE3 HOBBIX BEIIECTB.

Tema 7.1 [lonyuenue u cunmes Hogvix geujecmea

Teopusi. IlomydyeHue W CHHTE3 HOBBIX BELIECTB, €CJIM YKAa3aHbl BCE
BEIIECTBa, HEOOXOIUMBIC JUIsI TOJYYEHHUS 3aJaHHOTO, U TpeOyeTcs MOJIy4YUTh
3a/IaHHOE BEILECTBO OJHHMM, JBYMs WJIM TpeMs crnocobamu 0Oe3 mepexojaa uepes
MIPOMEKYTOUYHBIE TTPOAYKTBI. AJITOPUTM BBINOJHEHHS JIEWCTBUM, €CIIM UCXOJHbBIC
BEIECTBA YKA3bIBAIOTCS MOJTHOCTBIO M €CJIM YKA3bIBAETCS TOJIBKO OJTHO MCXOJHOE
BEILIECTBO

Tema 7.2 3a0auu na nonyuenue u cuHmes HO8bIX eUeCms



IIpakTuka. Pemenne 3a1a4 U BBINOJHEHUE YIPAXHEHUW HA MOJIy4EHUE U
CUHTE3 HOBBIX BEIIECTB

Tema 7.3 Ilpakmuueckas paboma Ne 5 «llonyuenue maxcumanibHo
B03MOINCHO20 KOIUHECEA NPOOYKMO8 U3 NPEOTOHCEHHBIX BEULECB)

IpakTuka. Ilpaktuyeckas paborta Ne 5 «llodyueHne MakCHUMaIbHO
BO3MOKHOT'O KOJIMYECTBA MPOAYKTOB U3 NPEMNJIOKEHHBIX BELIECTBY

Pasznea 8. 3aga4uu HA NPOBEICHUE PACYETOB M KAYeCTBCHHBIA aHAJIN3.

Tema 8.1 IIposedenue pacuemog u kawecmeerHvll AHATU3

Teopusi. Xumnueckue, Qusmueckne u (HUHKO-XUMHUUYECKHE METObI
KOJMYECTBEHHOr0 aHaiu3a. lIpuMeHeHue KOJIMYECTBEHHOrO aHajid3a I
IIKOJIbHBIX MCCJIEI0BAaHUN.

Tema 8.2 3a0auu na nposedenue pacuemos u KauecmeeHHbvIl AHATU3

IIpakTuka. Pemenue 3a7ay U BBINOJHEHUE YIPAXHEHUM HA IPOBEICHUE
pacyeToB U KaUeCTBEHHBIN aHAIN3

Pasznen 9. Pa3oop u penieHue OJUMIHATHBLIX 3AAHUMA PA3JIUIHOT0 VPOBHSI.

Tema 9.1 Pazoop orumnuao wkoavrnozo ypoeus 2018-2020 2
Teopusi. Vcropuss XMMHUYECKOrO OJMMIIMAAHOTO JBHXKEHUA B Poccum.

CucreMa XMMUYECKHX OJIMMIHUAJ] U TBOPYECKUX KOHKYpPCOB. POJb XUMHYECKHUX
OJIUMITHA]T B 0Opa3oBaHWM M Hayke. OpraHu3anusi XUMHYECKUX OJMMITHAA: OT
MPOCTOro K ciokHOMY. [loAroroBuTenbHas, OCHOBHAS W 3aKJIIOUUTEIbHAS CTAUU
omumnuan. Cucrema AEMCTBYIOIMIUX JIUI OJUMIIHAAbI, UX pojb. Knaccudukarus
OJIMMIIUAIHBIX 3a7ad. [IpakTudyeckre HaBBIKM, HEOOXOIUMBIE [JIS YCIEHIHOIO
BBITIOJTHEHUS SKCIIEPUMEHTAIBHBIX 3a/1a4.

Pa3bop omummuan mikoneHOro, ypoBHs 2018-2020 rr. Omnpenenenue
OCHOBHBIX THUIIOB 3aJaHMM W cTparerud ux pemenus. [Ipaktuueckue 3anaHus
onmumnuaa. CrocoObl pelleHus, TEXHHKa O€30MacHOCTH TMpU TMPOBEACHUU
pPEaIbHOIO DKCIEPUMEHTA.

IIpakTuka. Pemenue 3amad M BBINOJHEHUE YNPAKHEHUM IIKOJIBHOIO
YPOBHS CII0KHOCTH.

Tema 9.2 Pazbop onumnuao wxonvnozo yposus 2020-2021 2

Teopus. Pa3oop onumnuan mkonbHoro ypoBHs 2020-2021 rr. Onpenenenue
OCHOBHBIX THUIIOB 3aJlaHUW M CTpaTerud ux pemeHus. lIpaktuyeckue 3anaHus
omuMiiuag. CnocoObl pelleHus, TEeXHHUKAa O€30MaCHOCTU IMpU MPOBEIACHUU
pEaIbHOTO 3KCIIEPUMEHTA.

IIpakTuka: Pemenune 3amad MU BBIIOJIHEHUE YIPAXHEHUM MIKOJIBHOIO
YPOBHS CII0KHOCTH.

Tema 9.3 Konmponvnoe pewenue 3a0anuii 01UMRUAO WKOTbHO20 YPOGHS.

IIpakTuka. KoHTposbHas paboTa MO 3aJaHUSIM OJUMIHUAABI IIKOJIBHOIO
YPOBHS CII0KHOCTH.

Tema 9.4 Pazoop onumnuao mynuyunanvroco yposusa 2018-2020 2



Teopusi. Pa3bop onmumnuman wmynununainbHoro ypoBHs 2018-2020 rr.
Ornpenenenue OCHOBHBIX TUIIOB 3aJlaHUl U cTpaTterui ux pemenus. [Ipaktnueckue
3amanus onumnuaa. CrocoObl pelieHns, TeXHUKa 0€30MacHOCTH MPU IIPOBEICHUN
pEeaIbHOrO 3KCIEPUMEHTA.

IpakTuka: Peunienue 3a71a4 U BBINOJHEHUE YIIPAKHEHUN MYHULIMUIIAIIBHOTO
YPOBHS CJI0KHOCTH.

Tema 9.5 Pazoop onumnuad mynuyunanvrozo yposus 2020-2021 2

Teopusi. Pa3bop onumnuan wmynununainbHoro ypoBHs 2020-2021 rr.
OrnpeneneHrue OCHOBHBIX TUIOB 3aJlaHUl U cTpaterui ux peuenus. [Ipaktuueckue
3ananus oaumnuaa. CrnocoObl pelieHus, TeXHUKa 0e30MacHOCTU MPHU MPOBEACHUN
pEeaNbHOr0 SKCIEPUMEHTA.

IIpakTuka: Pemienne 3a1a4 U BBINOJHEHUE YNPAKHEHUN MYHULHUIIAIBHOTO
YPOBHS CII0)KHOCTH. XUMUYECKUN MPAKTUKYM MYHUILIMIATBHOTO YPOBHSI.

Tema 9.6 Pewernue 3a0anuii onumnuad MyHuyunaibho2o yposus 2020e.

IIpakTuka: Pemienue 3a71a4 U BBINOJTHEHUE YNPAXKHEHUH MYHUIUIIAIBHOTO
YPOBHSI CIIOKHOCTH.

Tema 9.7 Pewenue 3a0anuii onumnuad MyHuyunaibHo2o yposus 2018e.

IIpakTuka: Pemenue 3a1a4 v BBINOJHEHUE YIPAXKHEHUNA MYHUIUIIAJIBHOIO
YPOBHSI CJI0KHOCTH.

Tema 9.8 lIpaxmuueckas paboma No6 «Pewenue npakmuueckux 3a0anuii
ONIUMNUAO MYHUYUNATLHO20 YPOBHS»

IIpakTuka. [Ipaktuueckas pabora Ne6 «Pemienne npakTuueckux 3adaHUi
OJINMIINA]] MyHULIUTTIAIIBHOTO YPOBHSI»

Tema 9.9 Komwmponvhoe pewienue 3a0auuii OIUMAUAO MYHUYURATLHOSO
VPOBHSL.

IIpaktuka. KouTponpHas  pabora 1O  3aJaHUAM  OJIUMITHAJIBI
MYHUILIUNAIBHOTO YPOBHSI.

Tema 9.10 Pazbop onumnuao pecuonanvrozo yposus 2018-2020 e.

Teopusi. Pa3bop omummuang perumonamsHoro ypoBHa 2018-2020 rr.
OmnpeneneHre OCHOBHBIX TUIIOB 3aJJaHUM U CTPATErUil UX PEILICHUS.

IIpakTuka: Pemenne 3a7ad W BBINOJHEHHWE YIPAXKHEHUM PETMOHAJIBHOIO
YPOBHSI CJIOKHOCTH.

Tema 9.11 [Ipaxmuueckue 3a0anus OaUMNUAO PE2UOHATLHO20 YPOBHS

Teopusi. IlpakTuueckue 3amaHvs  OJMMIMWAJ PETHOHAIBHOTO YPOBHS.
CrocoObl  pelieHusi, TEXHHUKAa O€30MaCHOCTH TpU MPOBEACHUH PEaJTbLHOTO
DKCIEPUMEHTA.

IIpakTuka. Pemenue 3agay W BBINOJHEHUE  YIPAXKHEHUM, XUMHYECKUN
DKCHEPUMEHT PETMOHAIBHOTO YPOBHS CIOKHOCTH.

Tema 9.12 Pewenue szadanuii oaumnuao pezuonanvhozo yposus 2020-
2021ze.

IIpakTuka: PemeHne 3a7ad W BBINOJHEHHWE YIPAXKHEHUU PETHOHAIBHOIO
YPOBHSI CJIO)KHOCTH.

Tema 9.13 lIpaxmuueckas paboma Ne7 «Pewenue npaxmuyeckux 3a0anuil
ONIUMNUAO PESUOHATILHO20 YPOBHSL).



IIpaxkTuka: [Ipaktuueckas padora Ne7 «PemieHue mpakTUYECKUX 3aJaHUN
OJINMITMAJT PETHOHAJIBHOTO YPOBHS».

Tema 9.14 Kommponvnoe peuwienHue 3a0anuii OAUMNUAO PECUOHAILHO2O
VPO8Hsi.

IIpakTuka. KoHTposibHas paboTa Mo 3a4aHUSIM OJIMMIINA/AbI PETMOHAIBHOIO
YPOBHSI.

Hrorosasi arrecranusi y4auuxcs.

IIpakTuka. 3ayeT — UTOroBas KOHTpPOJIbHAs paboTa. JluarHoctuka 3HaHMIA,
YMEHHM, HAaBBIKOB, JOCTI)KCHHUH ydalIuxcs IO COOpaHHOMY B TEUYEHHE Toja
noptdomuo.

1.4. Ilnanupyemble pe3y/bTaThl OCBOCHHUS MPOTrPAMMBbI
Pe3yabTaThl 00pa3oBaTeibHOM A€ATEILHOCTH
VY obyuarommxcs 0yayT

1. yrnyOneHsl W pacUIMpeHbl MPEACTABICHUS O CBOWCTBAX XHUMHUYECKUX
BEIIIECTB;

2. pacUIMpeHbl MPEACTAaBICHUS O NPUMEHEHHU XUMHYECKMX 3HAHUW B
OKpY’KaroIlleM Hac MUPE;

3. copMHUpOBaHbl HABBIKM  PEIICHUS OJUMIMAAHBIX 33ad Pa3IM4HOIO
YPOBHS;

4. copMUPOBAHBI  YMEHHS pa3bACHATh  MPUYHUHHO-CJIEJICTBEHHYIO
3aBUCHMOCTb MEKIY COCTaBOM, CTPOECHHEM, CBOMCTBAMHU M IMPAKTUUYECKUM
UCIIOJIb30BAaHUEM BEILIECTB;

5. copmMupoBaHbl HaBBIKM pPabOThl C Ja0OpaTOpHBIM O0OPYAOBAHHUEM H
peaKTUBaMU, IOCTAHOBKH XUMHUYECKOTO IKCIIEPUMEHTA;

6. copmupoBaHbl HaBBIKM HCMHOJb30BaHUS HHCTpyMeHTOB WKT npu
IPOBEJICHUH MPAKTUYECKUX PabOT, MOJETUPOBAHUS OOBEKTOB U MPOLIECCOB
C UCTIOJIb30BAaHUEM BUPTYaJIbHBIX JTAOOPATOPHIl.

Pe3yabTaThl pa3BuBaoleii 1esiTeIbHOCTH
VY obyuaronuxcs 0yayT pa3BUTHI

1. ymeHuss BBIAENATH TJABHOE, CYLIECTBEHHOE B M3YyYEHHOM MaTepuale,
CpaBHHMBaTh, 0000IIaTh HW3y4YeHHbIE (DAKThI, JIOTUYECKH H3JIaraTb CBOU
MBICITU TIPU PELLICHUH 3a/1a4;

2. KOHCTPYKTHBHOE MBIIUICHNE, KPEaTUBHbIE CIOCOOHOCTH;

3. Io3HaBaTelbHAsA AaKTUBHOCTh, CaMOCTOSATCIBHOCTh, HACTOMYMBOCTH B
JIOCTHIKCHHH 11CIIH;
HUKT xoMmereHuy,
SMOIMUA  (TTOJIOKUTENIbHBIE AMOIMM TPOSIBISIIOTCS TPU  BBITIOJIHEHUU

o B

3aHUMATCIIbHBIX, ITapa/I0OKCAJIbHbIX BaﬂaHHﬁ) ;



6.

IMPAKTHUYCCKUC YMCHUA Impu BBIITOJIHCHUH IMPAKTUICCKUX
9KCIICPUMCHTAJIbHBIX 3a1a4.

Pe3yabTaThl BOCHIUTATEIBHON AATEJIbHOCTH

VY obyuaromuxcs 6yayT chopMUPOBaHbI

1.

OTBCTCTBCHHOC OTHOIICHHC K YYCHHIO, TOTOBHOCTH H CITOCOOHOCTH
06yt1a101u1/1x051 K CaMOpa3sBUTUIO U caM006pa3013aHm0 Ha OCHOBEC
MOTHBallMU K O6y‘{€HI/IIO " IIO3HAHHIO,

LIEJIOCTHOE MMPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;

OCO3HAHHOE M OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHBIM IMOCTYIIKaM,

KOMMYHHKATHUBHAsI KOMIETEHTHOCTh B IIPOIIECCE 00pa30BaTeIbHOM, yueOHO-
MCCIIEIOBATEILCKOM, TBOPUYECKOM U APYTUX BUAOB JACITEIBHOCTH;

1po(OPUEHTALMOHHOE OTIpEJIEICHUE;
OCHOBBI 37I0pOBOr0 00pa3a >KU3HHU.

Paznen 2. «Komniieke opranu3aiiuoOHHO — MeJAaroru4eckKux ycjaoBuii
peaM3anuu 10N0JHUTEILHOU 0011e00pa3oBaTeIbHOM
o0mepa3sBuBawLIeil NPOrpaMMbD)

2.1. Kanennapublii yueoHblii rpaduk (npuinoxenuel )

KommuecTBo yueOHBIX Henemnb — 36.
KonudectBo yueOHBIX THEH - 72.
JlaTta Hayana oOyueHusi — 1 ceHTa0ps.
Jlata okoH4aHus1 0OydeHus — 25 Mal.

2.2. YcJI0BHUS peau3anuy nNporpaMmmbl
Jl1s mpoBeieHust 3aHITUI HE0OX0IMMO TTOMEIIIEHHE, COBMEIIAIOIIee B ceOe

KJIacC M XUMHUYECKYH JlabopaTopuio JuMOO JBa OSTUX TUMA TOMEUIEHUMH,
COOTBETCTBYIOIIME TPEOOBAHUSIM TEXHUKH O€30MMaCHOCTH, CAHUTAPHBIM HOpMaM.
Juoaxmuueckuii mamepuarn

Y4eOHble MocoOusi, CIPaBOYHUKH
TeMaTtnueckue cianipl, IPE3CHTALUN
Tabnuiibl, CXeMbI, PUCYHKH, QJITOPUTMEI
AynuoBuneopunbMel, - GparMeHTbI

Texnuueckoe ocHawenue 3auamuilL

Kommnrsrotep, mpoekTop, IKpaH, UHTEPAKTUBHAS J0CKa (IIPU HATUYKH),
CKaHep, PUHTEP

MynbTUMEIUNHBIA IPOEKTOP

CeTb UHTEPHET



o XumMmuyeckas J1abopaTopus
o KonTtponbHble MaTepHaibl
o AyauoBuaeOTEKA
Kaoposoe obecneuenue
o Ilenaror ¢ BbICIIMM XUMHUYECKUM OOpa30BaHUEM.

2.3. ®opMBbI KOHTPOJIst/aTTeCTAHA

Dopmbl npedvasieHus U 0eMOHCMPayuyu 0opa308amenbHbIX
pe3yibmamos
e [lpaktuueckas padota
e Pemenue 3amay
e BrInosHEHNWE yIIpa)KHEHU N
KonTponbhas pabota
3auer
AHanm3 1opTQoIHo
XUMHUYECKAMN IKCIIEPUMEHT
e Ormpoc
e XUMHYECKHHN IKCIEPUMEHT
Dopmbl omcnedxcusanus U Qurcayuu 00pa308amenbHbIX
pe3ynibmamos
e AHanmuTH4YeCKas CIpaBKa
e OTyeT 1o NPakTUYECKOM padboTe
e Marepuan oTUMINAAHON pabOThI C PEIICHUSIMU

2.4. OueHouHbIe MaTepHAJbI (TTPUIOKEHUE 2)

[To oxOHYaHWMU TIEPBOTO TMOJYroJausl MpoBoAUTCA auarHoctuka 3YH 3a 1
MOJIyTOIue, KOTOpasi IOMOTAET OTCICKHBATh MPUOOPETAEMbIC 3HAHUS YYAIIUXCS
3a OpOLICAIMN Nepruod. JIMarHOCTHKa MMEET KOHTPOJIBbHO — KOPPEKUMOHHYIO
GyHKIIUIO W TOMOTAeT TMeJarory CBOEBPEMEHHO BBISBUTh W YCTPAHUTH
HEJIOCTaTKN Y4eOHO — BOCHUTATEIBHOTO mporecca. I[lo okoHYaHWM y4eOHOTO
roja, COBNAJAIONIECTO C 3aBEPIICHUEM IPOXOXKACHUS MPOrpaMMbl, MPOBOIUTCS
UTOTOBasi aTTecTalus, KOTOpasl SBJISIETCS OCHOBHOM (oOpMON KOHTpOJs 3a
KaueCTBOM OCBOEHHMSI JIOMOJHUTEIBHON 00Iepa3BuBaroiieid nporpammbl «HOHBIN
xumuk». Jlnarnoctuka 3YH 3a 1 momyroame mpoBoautcs B nekabpe. Mroromas
aTTecTaIusl MPOBOAUTCS B Mae. J[narHoctrka mpoBoauTcs B (opMe KOHTPOJIBHON
paboThI, COCTOAIICH W3 OJUMIIMAJHBIX 3aJaHUN: TEeCTOB, 3amad. Mrorosas
aTTeCTaIusl MMPOBOJIUTCA B ABYX (GopMax: 1) KOHTpodbHas paboTa, COCTOSIIAs U3
OJIMMIIMAAHBIX 3aJaHUM Pa3JIMYHBIX JIET W PA3JIUYHOTO YPOBHS CIOXKHOCTH:
TECTOB, 3aJla4. 2) aHaIu3 MOPTHOIUO JOCTIKECHUH ydalluXcs B KOHPEPEHIIHSIX,



OJIMMIIMANAX M KOHKYypCax pasnu4Horo ypoBHA. [lpu noaseneHnn wuUTOrOB
aTTecTallud HEOOXOAMMO  Y4YUTHIBaThb AKTHMBHOCTb YYaIllMXCS Ha 3aHATUSAX B

TEUEHHE BCETo MepUojia MPOXOKIACHUS MPOTPAMMBI.
2.5. Meroguueckne MaTepuaJbl

OOpa3oBaTenbHBI  MpoIecC IO TNPOorpaMMe OPraHW3yeTcs  OYHO.
Hcnonp3yloTesi MpakTHYECKUE, HCCISNOBATEIbCKUE, HATIISIHBIE, MPOOJIEMHBIE,

JAUCKYCCHOHHBIC MCTO/bI

oOyueHus.

HpI/IMCH}II-OTCH METO/bI

MOOIIPEHHUE, YIIPAKHEHUE, CTUMYIMPOBAHUE, MOTUBALIUS.

DopMbI

rpynmnoBas, rpynmnoBasi.
Ilenaroruvyeckne TEXHOJOTMHU: TEXHOJOTHUS Pa3BUBAIONIETO OOYy4YEHMS,

TEXHOJIOTHS MPOOJIEMHOTO 00yUEHHUsI, TEXHOJIOTUsI

JACATCIBbHOCTH.

JlanHas

nporpamma

IpeaycMaTpuBaeT

OpraHu3anuuunu O6paBOBaT€JIBHOFO Imporecca.

IIUPOKOE

BOCITUTaHHA:

HWHAWBUAYAJIbHO-

HUCCIIEeI0BATEILCKON

IIPUMEHEHUE

UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHM, YTO TIO3BOJSET IOBBICUTH
MPAKTUYECKYI0, HABBIKOOOPA3YIOIIYI0 HAMpPaBICHHOCTh COACPXKAHUS, a TaKKe
pazHoo0pa3uTh POPMbI OPTaHU3AIUHN ACATEIBHOCTH.

MeToanueckoe odecnedeHmne

Ne | HaumenoBanue MarepuanbHo — | ®opmbl, METOABI ®opMBbI
n/m | pasmena TEXHUYECKOE MpUEMBbI O0yUeHUS aTTecTanuu/KOHTPO
OCHAIIICHHE, TS
JIATAKTHKO-
METOIUYCCKUN
MaTepua

1 Bsenenue B Komnsrorepnas Jlexmus, Onpoc
porpammy. MIPE3CHTAIIHS MIpEe3eHTAIIHSL.
Texunka Tabimia o TeEXHUKE
0€30MacHOCTH Ha 0€30MaCHOCTH. Ilokas, ~oObscHeHHUE,
3AHSTHIX oOcyXeHue,
TTOTIOTHATEITLHOTO CTUMYIHPOBaHUC,
o0pa3zoBaHus MOTHBAIA
«HOHBIN XUMHK»

2 Pa3nen 1. Pacuersl ¢ | Xumuyeckast Jlexums, npobimemuoe | KoHcnekT, pemenue
HCIIOJIb30BaHHEM naboparopus, 3aHATHE, CEeMHUHAp, | 3a7a4 B TPYIIIIE,
JAHHBIX O COCTaBE U | KOMIIBIOTED, MO3TOBO# IITYPM, | IpaKTHIEeCKas
COCTOSTHUH BEIIECTBA | MPOEKTOP, 9KpaH, | KOHTpPOJIbHAs pabora. | paboTta, pemeHue

KOHTPOJIbHBIE 3a7a4, BBIIIOJIHEHUE
MaTepHabl Tlokas, — obbiCHEeHHUE, | yypascHennit,
o0CyKIeHHE, HccaeaoBaTelbeKas
npoOeMHas paGoTa ¢
CHTyalns, KOMIILIOTEPHOIA
CTUMYJIMPOBaHUE, Npe3eHTalMe,
MOTHBAIIHNA, KOHTPOJIbHAS

yrpaxxHEeHHe,




MPOBEpPKa 3HAHUU

pabora

Pazgen 2. Pemenne KommnreroTep, Jlexms, cemuHap, | Koncnekr, pemienue
3a/1a4 ¢ IPOEKTOP, 9KpaH, | MO3TOBOU IITYpM, | 3a/1a4 B TPYIITIE,
COCTaBJICHHEM OJTHON | KOHTPOJIbHBIE KOHTpOJbHasE paboTa. | peuieHue 3aaad,
MPOTIOPITUHU MaTepHuabl BBITIOJIHEHHE
Iloxa3, o0OBsCHEHHE, yIIpaKHEHHil,
obcyxenmue, _ | xoHTpONBHAS
MpOBEPKA 3HAHUH, | naGoTa
npoOeMHast
CUTYyaIus
Juarnoctuka 3YH KonTponbHbie KonTponbhas pabota | 3ader 1o uroram
3a MepBOE MOJIYTOANE | MAaTEPUAITBI KOHTPOJIbHON
[IpoBepka 3HaHUMi paGoTHI
Pazpnen 3. Pemenue Kommnsrotep, Jlektus, cemuHap, | Koncnekr, pemenue
3a1a4 C MPOEKTOP, FIKpaH TPEHUHT 3a7a4, BBITIOJITHCHUE
COCTaBIICHUEM JIBYX YIOPOKHCHHU N
1 Goree TporopLHit Iloxa3, o0OBsCHEHHE,
oOcyKXIeHue,
yIpaKHEHUE
Pazpnen 4. Komnsrotep, Jlektus, cemuHap, | Koncnekr, pemenue
Onpenenenue MIPOEKTOP, 9KpaH, | TPEHUHT, 3a4eT. 3a7a4, BBITIOJITHCHUE
bopMyITBI KOHTPOJIbHBIE YIpaXHEHHH,
HEU3BECTHOT'O MaTepUaIbl Tlokas, —obwsacHenue, | 1y hepennuposan
BEIeCTBA obcyxnenue, 5 HBIH 3auer,
ITPOBCPKA SHAHNH HccaeaoBaTelbeKas
pabora c
KOMIBIOTEPHOU
Mpe3eHTalnen
Paznen 5. 3apaun Ha | KoHTposibHbIE Mo3roBoi wTypM™, | Pemenue 3agau B
3HaHHWE XUMHUYECKUX | MaTepUaIbI MPOOJIEMHOE 3aHSATHE. | TPYIIax
CBOICTB U
XAMHUECKYIO [TpobnemHuas
SPYAULHIO CUTYyaIus,
CTUMYJIHPOBAHUE,
MOTHBAIHS
Pa3nen 6. 3amaun Ha | XuMudeckas Jlekuust, TpeHUHT, Koncrexr,
pacno3HaBaHUE naboparopus, MpoOJIEeMHOE 3aHATHE, | MPAKTUYECKast
BEILIECTB KOMITBIOTED, ceMuHap, paborta, pemeHue

MIPOEKTOP, FKPaH,

MPaKTHYECKOE
3aHATUC

Iloxa3, o0OBsACHEHHE,
oOcyXaeHue,
npoOeMHast
CUTYyalus

3ajad,
HCCleI0BaTeNbCKast
pabora c
KOMIIBIOTEPHOU
Mpe3eHTalnen




9 Paznen 7. 3agaun Ha | KommbroTep, Jlekuusi, cemunap, Koncrexr,
MOJTyYEHUE ¥ CUHTE3 | MPOEKTOP, 9KpaH, | MPAKTUYECKOE MpaKTUIeCKast
HOBBIX BCIIICCTB KOHTPOJIbHBIC 3aHSATHE. pabora,

MaTepUabl. BBITTOJTHCHUE
Iloxa3, o0OBsCHEHHE, yIpaskHeHHUit
oOcyXeHue,
yIpaKHEHUE

10 Paznen 8. 3agaun Ha | KommbroTep, Jlextms, Koncnekr, pemenue
MIPOBEJICHHE IPOEKTOP, 9KpaH, | MPAKTUYECKOE 3a/1a4, BBIOJHEHUE
pacyeToB u KOHTPOJIbHBIC 3aHATHE. yIpaXHEHU I
KA4eCTBEHHBIN MaTepHaJIbL.
aHam3 [Toka3, oOBsICHEHHE,

oOcyXIeHue,
CTUMYJIMPOBAHUE,
npoOIeMHast
CUTYyaIus

11 | Pazmen 9. Pa3z6op u Xumuueckas Jlexuus, Koncnexr,
pernieHue nabopaTopus, MPaKTHYECKOE HCCIIeIOBATEIIbCKAS
OJIMMITHATHBIX KOMIIBIOTED, 3aHSATHE, cemMuHap, | padora ¢
3a/laHUM Pa3JINYHOTO | IPOEKTOP, JKpaH, | TPEHUHT. KOMITBIOTEPHOM
YPOBHSI. KOHTPOJIbHBIE Mpe3eHTAINCH,

MaTepuabl. Ilokas,  oOBsACHEHHUE, | ppaxryyeckas
obeysxienue. pabora, perieHne
npodIeMHast 3aj1a4, BBIIIOJHEHUE
CUTYyallu, yIpaKHEHHUH,
YUPOKHCHAC, KOHTPOJIbHAS
MOTHBAIIHS, pabora,
HCCIIeIOBATEIIbCKA XUMITYecKuit
JeATeIIbHOCTh SKCTIEpUMEHT

12 Hroropas KontponbHbie Hrorosas 3auer no
aTTecTamus MaTepHaIbl, KOHTpOJIbHAs paboTa | pe3yJbTaraMm
YYaIIUXCH. noptd oo [Ipe3enTanus KOHTPOJIbHOU
Jnarnoctuka 3YH, JIOCTHIKCHHI nopt¢ oo paboTel. AHau3
JOCTHOKCHU I noptd oo
y4anmxcs [IpoBepxka 3HAHH,

MOOIIPEHNE
2.6.JIuteparypa
Jlureparypa qiis yuuress:
1. Ta6puensu O.C., [IponutenoB A.H. Xumust: 8-11 knaccel: Pernonanbabie

omumnuanel: 2010-2015 rr./ M., U3narensctBo "/poda", 2015 r

3agaun Bcepoccuiickux onumnuana mo xumud. [lox pea. B.B. JIynuna. / M.:
M3narenscTBo "Ok3amen', 2014 - 480 c.




3. Onprux O. JlaBatite moxuMuunmM! 3aHUMATEIBHBIC ONBITHI IO XUMHUHU. — M..:
«JleTckas nmuteparypa», 2001.- 175c¢
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Kanennapuplii ydueOHbIi rpadguk

JlonmonHuTenbHAas 0011e00pa3zoBaTenbHas oliepa3BuBaoias nporpamma « KOHbIN XUMUK
YPOBEHB: CTapPTOBBIN
['omx oOyuenwms:

Mpunoxenne 1

I'pymnma:
Ne | Mecsig Yucno | Bpems ®opma 3aHATHSA KoaunuyecrBo | Tema 3ansaTus Mecto dopMa KOHTPOJIA
n/n NPOBeACHUS 4yacos NpOBe/ieHUs!
3aHATHA
1. | Cenrsa6pb Jlexuus 1 BBenenue B nporpammy. Kabuner Ormpoc
TexHuka 6e30MacHOCTH HA XUMHH
3aHATHAX IONOJHUTEJIHLHOT0
oopaszoBanusi «HOHBIH XUMHUK»
Paznenl. Pacuernl ¢ HCHOIb30BAHHEM JAHHBIX 0 COCTaBe U COCTOSTHUM BemecTBa (174)
2. | Cents0pb Jlexuus 1 BemectBa u cmMecu Kabuner Koncnekr
XUMHH
3. | Cents0pb CemuHap 1 BertectBa u cMecu Kabuner HccnenoBarensckas
UccnengoBatenbckas XUMHH pabota
JeITeIbHOCTD Brimmonnenue
YIPaKHEHUN
4. | Cents0pb Jlexmus 1 T"a30BbIe 3aKOHEBI Kabuner Koncnext
XUMHH HccnenoBarenbsckas
HccnenoBarenbckas pabora c
JeSITeTbHOCTD KOMIBIOTEPHOU
Mpe3eHTaunen
5. | CeHTs10pb Cemunap 1 ["a30BBIC 3aKOHBI Kabuner Brimonaenmne
XUMHH YIPaKHEHUN




6. | Centsa0pn Mo3roBoii mrypm I'a30BbIe 3aKOHEI Kabuner Pemenue 3amau B
KonTtponpHas XAMUA rpymme
pabora KonTponbhas pabota
7. | Cents6pp Jlexuus PacTBopruMoCTb BemecTB. | KaOuner Koncnekr
HccaenosaTennckas 3aBUCUMOCTh  PaCTBOPUMOCTH  OT | XUMHH HccaenoBaTennckas
NEeITENLHOCTD TEeMITepaTypbl pabora ¢
KOMIBIOTEPHOI
Mpe3eHTauuen
8. | Cents6pb Jlexuus Buner pactBopos Kabuner Koncnekr
HccaenoBaTennckas XUMUU HccaenoBaTenbckas
NEeITENLHOCTD pabora ¢
KOMIBIOTEPHOI
Mpe3eHTauuen
9. | OkTs0pB Cemunap MonekynspHbie pacTBOPBI Kabuner BrmoaHeHME
XUMHH YIOpaXHEHHI
10. | Oxts16pn [IpakTuueckoe [IpakTuueckas pabora Nel | Kabuner [IpakTrueckas pabota
3aHTHE «MOJIeKyISIPHO — MOHHBIE PACTBOPBI» | XUMHH
11. | Oxts6pn CemuHap Honnbie pacTBOpHI Kaouner Bremonnenue
XUMHH YIIPa)KHEHUN
12.| OkTs6pb KonTponbhas PactBopsl Kabuner KonTtponsHas padora
paborta XUMHHU
13.| OkTs6ph Jlexuus Omnpenenenue xumuueckoil popmynsl | KaGuner Koncnekr
BEIECTBA XUMHHU
14.| Oxts6pn [IpoGnemuoe Omnpenenenue xumuueckoit popmynsr | Kabuuer Brimonnenue
3aHSTHE BEIECTBA XUMAHU yIIpaXHEHHA

CemuHnap




15.| OxTs6pB [TpakTueckoe 1 ITpakTnueckas pabora Ne2. Xumnueckas | [Ipakruueckas pabora
3aHSTHE «Tomnyuenne cmecent U X nmabopaTopus
paszzaeneHue»
16.| OxTs6pB [TpakTueckoe 1 ITpakTueckas padora Ne 2. Xumnueckas | [Ipakruueckas pabora
3aHSATHE «Tomnyuenne cmecent U X nmabopaTopus
paszzaeneHue»
17.| Hosi6pb [IpakTuueckoe 2 [TpakTuueckas padora Ne 3. Xumnueckasi | [Ipaktuueckas pabora
3aHSITHE «[IpuroroBnenue pacTBopa coiu U3 | raboparopus
KpUCTAJJIOTUAPATA U BOJBI»
Pa3znen 2. Pemienue 3a1a4 ¢ cocTaBjieHueM 0HOI nmponopuunu (94)
18.| Hos6pb Jlexuus 1 [Ipocreiimas nponopuus: KaGuner Koncnekr
KOJIMYECTBEHHBIC JAHHbBIC 3aaHbI B XUMHAU
SABHOM BUC
19.| Hos6pb Cemunap 1 [Ipocreiimas nponopuus: Kabuner Brimonaenmne
KOJIMYECTBEHHBIC TaHHBIC 3a]JaHbI B XUMHA yIpaxxHeHU
SABHOM BHUC
20. | Hos6pb Jlexmmst 1 VYcnoxxHeHHast IpOMOPLUS: Kabuner KoHncmekr
KOJIMYECTBEHHBIEC JaHHBIC 3a]JaHbl B XUMHH
HESIBHOM BUJIE
21.| Hos10pb Cemunap 1 VYcnoxHEHHas IPONOPLHUS: Kabuner Boeinonnenue
KOJIMYECTBEHHBIEC JaHHBIC 3a]JaHbl B XUMHAH yIpaXHCHHHA
HESIBHOM BUJIE
22.| Hos6pb MosroBoii mrypm 1 Pacuetsl ¢ yueToM n30bITKa OJTHOTO Kabuuer Pemenue 3amay B
U3 peareHToB XUMHH rpymme
23. | Hos6pp Tperunr 1 Pacyetsl ¢ yueTom u30BITKAa OTHOTO Kabuner Pemenue 3amau
N3 pCarcHTOB XUMHUHU




24.| NexaOpb TpeHunr 1 Pacyets! ¢ ncnonb3oBaHueM Kabuner Pemenue 3anau
Pa3HOCTH MacC peareHTOB U XUMHHU
MIPOJYKTOB PEAKIIUN
25.| dexaOpb KonTponbHas 1 Pacyets! ¢ ncnonp3oBaHueM Kabuner KonTtponbHas pabora
paborta Pa3HOCTH MacC peareHTOB U XUMUAU
MIPOYKTOB PEAKIIUN
26. | lexabpn Hrorosas 1 JMuarnocruka 3YH 3a | monyrogue | KaOuner 3ader 1o pe3yibraraM
KOHTPOJIbHAS XUMAHU KOHTPOJIBHON pPabOTHI
pabora
Pasznea 3. Pemienue 3a1a4 ¢ cocTaBpjieHueM JBYyX U 0oJiee nponopuuii (64)
27.| lexabpb Jlexiust 1 YpaBHEHUS HECKOJIBKUX Kabuuer Koncnekr
MOCIIEI0OBATEIbHBIX PEaKIIUi XUMAHU
28. | lexabpn CemuHap 1 Pacuetsl o ypaBHeHHSIM HecKONbKuX | KaOuHeT Brimonnenue
IIOCJIEIOBATEIIbHBIX PEaKLIUil XUMHH YIIPa)KHEHUN
29. | JlexaOpb Jlexuusg 1 CpaBHEHHE KOTMYECTBEHHBIX NaHHbIX | KaOuHer Koncmoexr
HECKOJIBKUX MPOIIECCOB XUMHHU
30. | dexabpn TpeHunr 1 CpaBHEHHE KOJIMUYECTBCHHBIX JaHHBIX | KaOuHer Pemenue 3amau
HECKOJIBKUX MPOIIECCOB XUMHHU
31.| Hexabpn Jlexiust 1 VYpaBHEeHUS] OJHOBPEMEHHO Kabuner Koncnekr
MPOTEKAIOIINX PEAKLIUN XUMUU
32.| SuBapp CemuHap 1 Pacuetsl no ypaBHeHUsIM Kabuner Brimonnenue
OJTHOBPEMEHHO MTPOTEKAIOITUX XUMAHU yIpaKHCHHUHA

peakuuii

Pasznea 4. Onpenenenne ¢GpopmyJibl HEM3BECTHOI0 BelecTBa (34)




33.| SAAuBapn Jlexuusg 1 dopMyna HenW3BeCTHOTO BemiecTBa ¢ | Kabuner Koncmoexr
UCIOJIb30BAHUEM  KOJIMYECTBEHHBIX | XUMHUHU
JAHHBIX
34.| SluBapn Cemunap 1 Onpenenenue dopmynel | Kabuner Brimonaenmne
HEU3BECTHOTO BEIIIeCTBA C | XuMuun yIpaxxHeHHUH
UCIOJIb30BAHUEM  KOJIMYECTBEHHBIX
TAHHBIX
35. | SAAuBapn Tpenunr 1 Onpenenenue dopmynel | Kabuner Pemenue 3amau
HEU3BECTHOT'O BELIECTBA C | XUMuu JuddepeHurpoBaHHbINH
UCIIOJIb30BAHUEM  KOJIMYECTBEHHBIX 3auer
TAHHBIX
Pa3znea S. 3agauu Ha 3HAHHE XUMUYECKUX CBOMCTB U XUMHUYECKYI0 dPYAHLMIO (24)
36. | AAuBapn [Tpobnemuoe 1 Bamaun Ha 3HaHMe Xxumuueckux | KaOuuer Pemenue 3amay B
3aHATHE CBOMCTB U XMMHYECKYIO SPYAULIIIO XUMHH rpynmnax
37.| SluBapp Mo3roBoii mrypm 1 3amaun Ha 3HaHuWe xuMmudeckux | Kabuner Pemienue 3amau B
CBOMCTB U XUMUYECKYIO 3Py IULIUIO XAMUU rpymnmnax
Pa3znen 6. 3agaun Ha pacnno3HaBaHue BelecTs (64)
38.| SAuBapp Jlexmmst 1 Omnpenenenue OJIHOTO w | Kabuner KoHncmekr
HECKOJIbKUX BEIIECTB B IEMNOYKE | XUMUU
HccaenosaTennckas NpeBpaleHuil HccaenoBaTennckas
NEeITENLHOCTD pabora ¢
KOMIBIOTEPHOI
npe3eHTauuen
39.| ®eBpann Tperunr 1 Omnpenenenue OJIHOTO w | Kabuner Pemenue 3amau
HECKOJIbKUX BEIIECTB B IEMNOYKE | XUMUU
MpEBpALLICHU I




40. | ®eBpanb Jlexuusg 1 Onpenenenue OJTHOTO nnu | KaOuner Koncmoexr
HECKOJIbKUX BEIIECTB HA OCHOBAHHWH | XUMHUH
Ka4eCTBEHHBIX PEAKLIUI
41.| ®deBpanb [Tpobnemuoe 1 Onpenenenue OJTHOT'O niu | KaOuner Pemenue 3agaq
3aHATHE HECKOJIbKUX BEIECTB HA OCHOBAHHUH | XUMHUHU
Ka4EeCTBEHHBIX PEAKLIUI
42.| deBpanb [IpakTuueckoe 1 [Mpaktuueckass  pabora  Ne 4 | Xumuueckas | [Ipakruueckas pabora
3aHSITHE «Pemenune 9KCIIEPUMEHTANIBHBIX | JTabopaTopus
3aau»
43.| deBpanb [IpakTrueckoe 1 [Mpaktuueckass  pabora  Ne 4 | Xumuueckas | [Ipakruueckas pabora
3aHSITHE «Pemenue 9KCIIEPUMEHTANIBHBIX | JTabopaTopus
3aau»
Pa3nen 7. 3amaun Ha moJiyueHHe M CHHTE3 HOBBIX BellecTB (44)
44.| ®deBpanb Jleknusa 1 [Tonydenue u cuHTe3 HOBBIX BemlecTB | KaOuner Koncmoexr
XUMHH
45. | ®eBpanb CemuHnap 1 3agaun Ha TnosydeHue U cuHTe3 | Kabuner Beinonnenue
HOBBIX BEIIECTB XUMHH yIpaxxHeHU
46.| deppanb [IpakTuueckoe 1 [Mpaktuueckass  pabora  Ne 5| Xumwmueckas | [Ipakrmueckas pabora
3aHSITHE «[lonyuyenue MaKCHUMaJbHO | maboparopus
BO3MOXXHOTO KOJIMYECTBA MPOIYKTOB
U3 MPEIIOKEHHBIX BEIIECTBY
47.| Maprt [IpakTuueckoe 1 [Mpaktnueckass  pabora  Ne 5| Xumwmueckas | [Ipakrmueckas pabora
3aHSITHE «[Tonyuyenue MaKCHUMaJbHO | maboparopus

BO3MOXHOI'O0 KOJIMYECCTBA MPOAYKTOB
U3 NPCAJIOKCHHBIX BCIICCTB»

Pa3nen 8. 3axaun Ha npoBeleHHe PACYETOB U KAYeCTBEHHbII aHAIN3 (24)




48.| Mapr Jlexuusg 1 [IpoBenenue pacueToB u | Kabuner Koncmoexr
KaueCTBEHHBIA aHAIN3 XUMHHU
49.| Maprt [IpakTrueckoe 1 3amaun Ha TpoBeAecHHE pacuyeToB u | Kabuner Pemenue 3amau
3aHTHE KauyeCTBEHHEII aHaIN3 XUMAHU
BrmoaHeHME
YIOpaXHEHHI
Pa3znen 9. Pa3oop u pemieHue 0JTUMIMATHBIX 3aJaHUH Pa3JIUYHOT0 YPoBH (20 1)
50.| Mapr Jlexusg 2 Paz6op OJIMMITHA]T mKojabHoro | Kabuuer Koncmoekr
ypoBas 2018-2020 r XUMUHU
Cemunap Hccnenosarensckas
pabora ¢
KOMIBIOTEPHOM
HccnenoBarennckas npeseHTaLyeit
EeSITEIILHOCTD
Brimoanenune
YIIPa)KHEHUN
51.| Mapr Jlekmus 2 Paz6op onmuMnuaa  mKonbHOro | KaGuuer Koncnekr
yposus 2020-2021 r XUMHAH
Cemunap Penrenue 3anau
Brimoanenune
YIPa)KHEHUN
52.| Mapt Kontponbnas 1 KonTtponpHoe pemienue  3amanwmii | Kabuner KontponbHas padota
pabora OJIUMIIUA/] IITKOJIBHOTO YPOBHS XUMAHU
53.| Mapr Jlexusg 2 Paz6op onmumnuan myaunumnansaoro | Kabuner Koncmoexr
ypoBas 2018 - 2020 r XUMUHU
Cemunap Brinosninenue
YIIPa)KHEHUN
94.| Anpenb Jlexusg 2 Paz6op onmumnuan myaunumnansaoro | Kabuner Koncmoekr




[TpakTueckoe yposus 2020 -2021r XUMHH Pemenue 3anau
3aHATHE
Beinonnenue
YIOpaXHEHHI
XUMUYECKUH
JKCIIEPUMEHT
55.| Anpens Tperunr Pemrenue 3amanuii onummnuaz Kabuner Pemenue 3amau
MyHUIUnansHoro yposus 2019 r XUMHH
Brimonuenue
YIPa)KHEHUN
56.| Anpens Tperunr Pemienue 3ananuit  onummnuan Kabuner Pemenue 3amau
MyHuInansHoro yposus 2020 r XUMHH
Brimonuenue
YIIPa)KHEHUN
57.| Anpenb [IpakTuueckoe [TpakTuueckas pabotaNe6 «Pemenue | Kabuner [IpakTrueckas padota
3aHSITHE MPAKTUYECKUX 3aJaHUI OJTUMIIHA] XUMHAH
MYHHIIUIIATBHOTO YPOBHS»
58.| Anpens Kontponbnas KontponbHoe penienue 3aganuit Kabuner KontponbHas padota
pabora OJIUMIIUA/] MYHHUIIUIIAILHOTO YPOBHSL | XUMHH
59.| Anpenn Jlekmus Paz6op onumiua perunoHaIbHOTO Kabuner Koncnekr
ypoBus 2018-2020 r XUMUU
Cemunap Brinosninenue
YIIPa)KHEHUN
Pemenue 3anau
60. | Anpens CemuHap [IpakTrueckue 3aJaHus OJIUMITHA/ Kabuner KoHncmekr
. PETHOHAIBHOTO YPOBHS XUMHH
Mait [IpakTrueckoe Brinosninenue
3aHATHE YIIPa)KHEHUN




Pemenue 3amau

XUMUYECKUI
JKCIIEPUMEHT
61.| Mait TpeHunr Pemenue 3amanuii omuMIIHag Kabuner Pemenue 3amau
perunonanbHoro ypoBHs 2020-2021 r | xumuu
Beinosnnenue
YIOpaXXHEHHUI
62.| Maii [IpakTrueckoe [IpakTuueckas pabora No7 «Pemenune | Xumuueckas | [Ipakruueckas pabora
3aHSTHE MPAaKTUYECKUX 3aJaHUI OJIUMIINA] nmabopaTopus
PETHOHAIBHOTO YPOBHSI»
63. | Maii KoHTtponbHas KoHTponbHOE pemienne 3aganuit Kabuner KonTtponsHas padora
pabora OJIUMIINAJ] PETHOHAIBHOTO YPOBHS XUMHH
64.| Mait Hrorosas HroroBas arrecraums y4amuxcst Kabuner 3ader 1o pe3ysbraraM
KOHTPOJIbHAS JluarHocTuka 3HAHUH, YMEHUIA, XUMHH KOHTPOJIBHON pabOThI
pabora HABBIKOB
65. | Mait [IpezenTanus HToroBasi arrecTaums y4anuxcsi Kabuner AHanu3 mopTdoauo
noptd oo JAnarHocTuka 10CTHKEHHU I XAMUHU

yUyaluxcs




IIpunoxenue 2

3amanus nus auardiocTuku 3YH yyammxcs 3a nepsoe noJryroame

3ananme 1.

Tecm. K xaxJ0My 3aJaHHIO JaHbI HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO
OJIMH BepHbIN. BbiOepuTe BepHbIil OTBET. 3anUIIUTe HOMEpP 3aJaHHs U IOCTaBbTE
HOMED BhIOpaHHOTO OTBeTa. (1 Gat 3a KakIbIi OTBET)

8. HaubompInyro MOJIEKYJISIPHYIO MacCy UMEET

1) BaCIZ 3) Ba3(P04)2;
2) BaSO4 4) B8,3P2.
2. TpexaneMeHTHOE BEIECTBO — 3TO ...
1) cepHas KHuCIO0TA;
2) HerauieHasi U3BeCTh
3) xmopuy xene3a (111);
4) menupiii kynopoc 3.Cymma KO3(pQHUIIMEHTOB B MOJEKYJISIPHOM YpaBHEHUU
peaxIuu
(CuOH),C03 + HCI1 = CuCl1, + CO; + ...
1)10: 2)11; 3)12; 4)9.
4.KonnuecTBo BeliecTBa (MOJIb), coaepikaiieecs B 6,255 1 xiopuzaa gocdopa (V)

1)0,5: 2)0,3: 3)0,03: 4)0,15.
5.Y1cII0 IPOTOHOB M HEHTPOHOB B sipe u3otoma *° K
1) p =20, n=19; 3)p=19, n = 21:
2)p =40, n = 19; 4)p =21,n=19.
6. Peakitust, B pe3y/ibTaTe KOTOPO# BBIMAAAET OCATIO0K
1) KOH + HC1; 3) Cu(OH), +HNO3;
2) K,CO05; + H,S04; 4) Na,S + Pb(NO3)2

7 B 250 mn Boasl pactBopwin 150 r xnopuaa kanelus. MaccoBast 40Ji COJIM B
pacTBope (B MPOIIEHTAX ) paBHA:

1) 60; 2) 37,5; 3) 75; 4) 62,5

3ananme 2.

3aoauu

1. Ilpu B3aumoneiicteun 9,6 r okxcuma metawwia (llI) ¢ cepHoit kucnoroi
obpasyetcs 24 r cynbdara metaiuia (I11). Onpenenure meran. (3 6ania)

2. Hanumvte ypaBHEHMs peakluid, MPU MOMOIIM KOTOPBIX, UCHIOJb3Ysl MPOCThIE
BeIleCTBa KalblHid, Gpochop U KUCIOPOA, MOXKHO MONIydnuTh (pocdar kampius. (2
0as1a)

3. 50 r cmecu kapOOHATOB Oapusi U HATPUS PACTBOPUIU B H3OBITKE COJISHOM
KHCIIOTHI. JoOaBiIeHUE K TIOJyYeHHOMY B pe3yjIbTaTe PEaKIifil pacTBOPY M30BITKA
pacTBopa cynibdaTa HaTpHs MPUBOIUT K BbIMageHuIo 46,6 T ocaaka. (7 6a/10B)

Hamummre ypaBHEHUS MPOTEKAOMINX PEAKIIUN U OMPEACIIUTE MACCOBBIE JOTHU
(B %) xapOOHATOB B CMECH.



4. OcylllecTBUTE LIETIOYKY MPEBPAILICHUIA:

S Fe, to X, L, 1 X, 0, KaT X4 NalH megoct. X, WaOH, wenocrT. X

(5 6an710B)
5. Kakue u3 MOHOB HE MOTYT HaXOJIUThCS B OAHOM pacTBope? [louemy?
Ba?: H";CL; OH; SO,”.
OTBCT HOILTBCpILI/ITe NMOHHBIMHA ypaBHeHI/I}IMI/I. 3aHI/IHII/ITC HC MCHCEC ABYX
MOJIEKYJIAPHBIX YPABHEHUH, COOTBETCTBYIOIIMX BAalllUM COKPAILEHHBIM HMOHHBIM

YPaBHEHUSIM.
(4 6an1a)

3aiaHus ISl HTOTOBOM ATTECTALMH yYaIIUXCS

3aganmue 1.

Tecm. K xa)x10My 3aJaHHIO JaHBI HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO
OJIMH BepHbI. BoiOepuTe BepHbIil OTBET. 3alIUIIIMTE HOMED 3a/IaHUS U ITOCTaBbTE
HOMED BBIOpaHHOTO OTBeTa. (1 Gat 3a KakIbIi OTBET)

1.B ypaBHeHuH peakuuu, cxema koropoii KMnO, + HCI = KCI + MnCl, +
Cl, + H,0O
k03¢ puuueHT nepen popMyJ10ii BOCCTAHOBHUTEISA PABeH:

1)5; 2)10; 3)12; 4) 16.

2.Kakoii yriieBo B OpraHu3mMe 4eJIOBeKa UrpaeT rJIaBHYIo poJib B
JHEPreTu4ecKoOM o0OMeHe:

1) pykro3a; 3) kpaxmau,

2) caxapo3a; 4) rroko3a?
3.00HapyxuTh B pacTBOpEe KapOOHAT-UOHBI MOKHO C MIOMOIIbIO:
1) runpokcuaa HaTpus; 3) xJopua Kaius;

2) a30THOM KUCIIOTHI; 4) nakmyca.

4.]Ins1 00HApPYKEHUSA B COCTaBe 0€JIKOB 0CTATKOB ApOMAaTHYECKUX
AMMHOKHUCJIOT MCIOJb3YIOT:
1) KCAHTONTPOTEMHOBYIO PEAKIIUIO; 3) peakiuto
2) GuypeToBYIO PEaKIIUIO ITepUPUKAIINH;
4) peaxkuuo THAPOIN3a.
5.030HOBBIE ABIPHI HE BOHHMKAIOT B peE3yJIbTaTe BO3JEHUCTBUSI HAa O30H

atMochepsl
1.OxcuaoB a3oTa; 3.BoasHoro mnapa;
2.Coenunenuii ¢ropa; 4.CoenuHeHui xjopa

6.1TapuukoBbIli 3G (HEKT, TO €CTh pe3yJabTaT PA3NTUUYHON MTPOHUIIAEMOCTH
Pa3HbIX BEIIECTB M MATEPUAJIOB JIJISl pa3HBIX BUJOB 3HEPIUHU(CBETOBOM U
TEIJIOBOM) HE HAaOII01aeTCsl:

1B pycckoii Gane 4.B aBToMOOMIIE C 3aKPHITHIMU

2.B Terumnax CTEKJIaMHU B COJIHEUHBIN JE€Hb

3.B armocdepe 3emnun

7.CKronbKO ¢ - CBSI3eM B MOJIEKYJI€ YKCYCHOM KHUCIIOTHI.
1.6 2.7 3.5 4.1




3ananue 2.

3aoauu

1. ITpu cropanuu 28 r cMecu MeTaHa U 3TaHa nojay4yuiu 41,44 n yraekucioro
raza (H.y.). Omnpezgenure cOoCTaB CMECH YTIE€BOJOPOJOB B MAacCOBBIX JOJIAX. (8
OaJLIOB)

2. PaccraBbTe KOA(PPUIIUEHTHI B CXeMaX CIEAYIONINUX PeaKIuit

KMnO,4 + H,0, + H,SO, - K,SO, + MnSO, + H,0O + O, (3 6aJIJ'Ia)

3.Kakyro maccy compl MoxkHO monyuuth u3 10 x (ny.) CO, u 30 r NaOH?
Cnenaiite  OTHENBHO  pacyeTbl  JUIsl  NMUTHbEBOM,  KPUCTAIUIMYECKOM U
KaJIbLIUHUPOBAHHOM COJIbI, JaliTe 3TUM BEIIECTBAM HOMEHKJIATypHbIe Ha3BaHU.(6
OaJLIOB)

4. OtHOcUTenbHAs IUIOTHOCTh MApOB OPraHUYECKOrO BEIIECTBA IO METaHy
paBHa 4,625. Onpenenure MOJCKYISPHYIO (GOpMYJy 3TOTO BeleCTBa, HAMMIINUTE
CTPYKTYpHYIO GOpMyITy U JaiiTe eMy Ha3BaHHE, €CIIM MAacCOBas JIOJIS yriepojia B
HEM paBHa 64,86%; Bogopoaa — 13,52%; kucnopoaa — 21,62%. (5 6anios)

5.B detpipex mnpobupkax 0e3 HaAMUCEH HAXOMATCA BOJHBIE PACTBOPHI
TUAPOKCUJIA HATPHS, COJITHOM KUCIOTHI, KapOOHAaTa KaJusi U CyJib(aTa aTFOMUHUS.
[Ipemnoxute cmocod ompenenaeHus: COASPKUMOTO KaXIO0 MpPOOWpPKH, HE
MPUMEHSIS JOTIOTHUTEIIBHBIX PEaKTUBOB.(6 OaIIOB)

3ajanus il MTOTOBOM ATTECTALMH yYAIUXCH (MOBBIIEHHOM CJI0KHOCTH)

3aganmue 1.
Tecm. K kaxaoMmy 3aJlaHWIO JaHbl HECKOJBKO OTBETOB, M3 KOTOPBIX TOJIBKO
OJIMH BepHbIN. BriOepuTe BEpHBIN OTBET. 3alMIIUTE HOMEDP 3aJlaHUsl U MOCTABbTE

HOMEp BBIOPAHHOTO OTBETA. (1 Gamn 3a KaXIbIlA OTBET)
1.Haunbompiryto MOJEKYISIPHYIO MacCy UMEET
1)CH;3Cl; 3)CHCl3;
2)CH,Cl1y; 4) CCly,.
2. TpexaneMeHTHOE BEIIECTBO — 37O ...
1)C2H5OH, 3) CH;NO,;
2)C,Hg; 4) CH,(NH;)-COOH.

3.Cymma k03(p(GUIUEHTOB B MOJEKYISIpHOM ypaBHeHuu peakiun CzHg+O, ?
CO;, + H,0

1)10: 2)11: 3)12: 4)13.
4 KonmyecTBo BellecTBa (MoJib), coaepaxkaiieecs B 2,97 r C,H,Cl,
1)0,5; 2)0,3; 3)0,03; 4)0,15.

5. Peaknus, B pe3yibTaTe KOTOPOM pacTBOPSIETCS 0CAT0K

1) Kaneruii + Bry;

2) K,CO5; + H2804,

3) Cu(OH); + HNOg;

4) C,H; + KMnO,4 + H,0

6. B coemnnenun C,HsD maccoBas noins snementra 55,04%. HewusBecTHbIN
3JIEMEHT — 3TO ...

1) docdop;



2) xJ0p;
3) azor;
4) 6poMm.
7. MonspHas macca raza maccoit 1,26 r, 3anumaroriero oosem 0,672 1 (H.y.),

paBHa
1)44; 2)28; 3)32; 4)42.

3ananme 2

3aoauu

1. Cxonbko n3zomepoB y CsHi,. 3anumurte ux cTpykTypHble (OPMYIIBI U JaiiTe
KQKJIOMY BELIECTBY Ha3BaHUs I10 3aMECTUTEIIbHOM HOMEHKNIaType. Kakon u3 3tux
U30MEPOB  HUMEET HaumOOJBIIyI0  Temmeparypy  kunenus. Paccuuraiite
OTHOCHUTEBHYIO IINIOTHOCTB ITAPOB ATOTO COEAUHEHHUS 110 BO3AYXY.

2.0npeaenute MOJCKYIIpHYIO GopMysy ajaKkeHa, €CIM U3BECTHO, YTO OJHO U TO
K€ KOJIMYECTBO €ro, B3aMMOJICHCTBYS C Ppa3JUYHBIMU TajJOTr€HOBOJIOPOJIaMH,
00pa3yeT, COOTBETCTBEHHO, WIM 5,23 T XJOPOPOU3BOJHOTO, WM 82 T
OpOMITPOU3BOHOTO.

3. Hanmummmre ypaBHEHUS PEaKIIHiA:

0
_ o H,0 Ag,0O /7 CH_OH
CH4 %ZHZ 2 :Xj_ gz > CH3 -C _E_V Xg

N
OH

4.CocTaB KaMEHHOTO YTJIsi OAHOTO M3 MECTOPOKIACHUM (B MACCOBBIX JIOJISIX):

C - 82,2%j; H-4,6%; S - 1%; N - 1,2%; H,0 - 1%; 30ma 10 %.
Omnpenenute 00bEM Bo3ayxa (H.y.), KOTOPBIM NOTpeOyeTCs JJIs MOJTHOTO CrOPaHUs
l xr Takoro yris.

5. B mpoOupkax HaxoasaTcs CiaeAyroIue BenecTa: GeHo, STUIOBBIN CIUPT,
TJII0KO3a, TJIMIEPUH M YKCYyCHasl KHUCIOTa. VCmonb3ysh B KauecTBE pPEarcHTOB
CYXYIO coJib KapOoHaTa HaTpus, pacTBOphI Opoma, cyiab(haTa MEeIu U THIPOKCHIA
HATpUs, IPEII0KHUTE CIIOCOO OMpeIeICHHS COACPKUMOI0 KaXKI0W MPOOUPKH.

Pemienus k 3axanusam quarnoctuku 3YH yuamuxces 3a nepsoe mojyroaue

1.TecTt-7 0a1710B
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BOMPOC 1 2 3

w
w
I
w

OTBET 3 1 2

2.3amaum -210aJ1a

1. Me,O3; + 3H,S0O, = Meg(SO4)3 + 3 H,0 1 6amn

1 Mmoab 1 MOIb

(2x +48) T ? Mok (2x + 288) 1/ Mot N (X) = m (X) ? M (X)




n (Me203 ) =n (Me2(SO4)3)
9,67?72x+48 =247 2x + 288; x =56 (Fe —kene30) 2 6amia
Bceero 3 6as1a
2.4P+ 502 =2 P205 0,5 Oajia
2Ca+0,=2Ca0 0,5 6amna
3Ca0 +P,05=Ca; (PO4)2 1 Gamn
Bcero 2 6ania
3. YpaBHEHHUS MPOTEKAIOIINX PEAKLIUN:

BaCO; + 2HCI = BaCl, + CO, + H,0O (1) 1 Gamn
Na,COs + 2HCI = 2NaCl + CO, + H,0 (2) 1 6ann
BaCl, + Na,S0O, = BaSO, + 2NaCl (3) 1 0ayut

[To macce ocanka BaSO, u ypaBHenusm peakmuii (3) u (1) onpenenum maccy
BaCOs;.
[To ypaBHeHuro peakiuu (3) paccuntaem konmdecTBo BemecTBa BaCly:
v(BaCl,) = v(BaSO,) = 46,6 / 233 = 0,2 moab 1 Gamn
[To ypaBHenuto peakunu (1) paccuntaem koamyectBo BemiectBa BaCO3 u 3aTtem
ero maccy:
v(BaCOj3) = v(BaCl,) = 0,2 monb [u3 ypaBHeHUS peakiuu (3)]
m(BaCO3)=0,2?197=394r 1 Gamn
OnpenenuM MacCcoBbIE T0IM KapOOHATOB B CMECH:
o( BaCO3)=39,4/50=0,788 umm 78,8% 1 Gamn
®(Na,CO3) =100 - 78,8 = 21,2% 1 Gamn
OtBeT: ®(BaCO3) = 78,8% m»(Na,CO3) =21,2%
Bcero 7 0aju10B
4. YpaBHeHUs peakiuii U Ha3BaHUs BemecTB X1 - X5:
S + Fe = FeS (cynpdun xenesza(ll)); 1 Gann
4FeS + 70, = 2Fe,03 + 4SO, (okcup cepri(1V)); 1 6amn
2S0, + O, = 2S0; (oxcup cepri(VI)); 1 6amn
SO; + NaOH = NaHSO, (ruapocyibdat Hatpus); 1 6ami
NaHSO, + NaOH = Na,SO, + H,0 (cynsdar Hatpus) 1 6amt
Bcero 5 6a/u10B
5. B 01HOM pacTBOpe HE MOTYT HaXOAUTHCS HOHBI:
a) Ba®* + SO,%= BaS0,?. D10 IpHBOAKT K 00pa3oBaHmI0 ocaka | Gamwt
BaCL, + H,SO, = BaSO,? + 2 HCL 0,5 6amna
B&(NOg)g + Na,SO, = BaS0O,? + 2 NaNO3; 0,5 6anna
6) H" + OH =H,0 1 6ann
HCL + NaOH = NaCL + H,0 0,5 6amna
HNO;3; + KOH = KNO;3; + H,0 0,5 6anna
Bcero: 4 6an1a

Bcero 28 6as510B
Pemenns Kk 3a1aHUAAM WTOrOBOI ATTECTALIMH YYaAIIUXCH

TecT-702/1110B

'Bompoc | 1 | 2 | 3 | 4 | 5 | 6 | 7




lotBer | 4 | 4 | 2 |1 | 3 |1 | 2

3agaum -27 60a1710B

1 CH4+2 Og :C02+2H20 1 Gamn

2CoHg +70,=4CO, +6 H,O 1 6amn

[Tycth macca Metana B ucxomnoit cmecu m (CH4) = X, Torma macca staHa B
cMecu

m (CzHG) = (28-X) T.

* [1o mepBOMy ypaBHEHUIO peakiui 00BEM 00pa30BABIIEIOCS OKCHA YTIIepoIa
(V):

V1 (CO,)=224x/16=1,4xn 1 6amr

* [1o BTOpOMY ypaBHEHHIO peaKIuu 00hEM 00pa30BaBIIErOCS OKCHA YTIIepoia
(V):

V, (COy)=4¢22,4+(28-x)/(2+30)=1,493 ¢ (28 — x) 11 1 Gamn

» O0mumii 00BEM OKCHA yriaepoa:

V (CO,) =V1(CO,) +V, (CO,) =14 x+1,493 ¢ (28 - X) = 41,44 (n) 1 6amn

1,4x+ 41,804 — 1,493 x = 41,44; X = 4; caenoBareiabHO,

m (CHj,) B ucxoaHoii cmecu 4 1. 1 6amn

? (CHy) =4/28+100% = 14,3 % 1 6ann

? (C,Hg) =100% - 14,3 % = 85,7 % 1 Gamn

Bcero 8 6asu10B

2. 2KMnO, + 5H,0, + 3H,S0O, = K,SO,4 + 2MnSO,4 + 8H,0 + 50, 3 6ayuta

3. 1.KommuecTtBo peareHToB: yriaekucioro raza 10: 22,4 = 0,466 (monb);
menoun 30 : 40 = 0,75 (Moms)(1 6amn)

2. [luteeByto coay (runpokapOOHAT HATPUsI) MOXKHO MMOIyduTh Tak: NaOH +
CO;, = NaHCO3.(0,5 6amm)

3. 0,446 monb CO,, pearupyrot ¢ 0,446 monb mienoun, T.e. CO, y Hac
He0CTaToK, BegeM pacdet o Hemy: M(NaHCO3) = 0,446-Mr(NaHCO3) = 37,5
(r).(16ammn)

4. KanblIMHUPOBAHHYIO COTy (KapOOHAT HATpHsl) MOXKHO MoayunuTh Tak: 2NaOH
+ CO, = Na,CO3 + H,0. (0,5 68.]1.]1)

5.0,75 monb menoun pearupyrot ¢ 0,375 monb CO, , .. NaOH Henocratok,
cinenoBarenbHo: M(Na,CO3) =0,375 -Mr(Na,CO3) = 39,75 (1). (1 6amn)

6.Kpucrammmaeckas cona - 3to aexaruapar kapoonara Hatpus (Na,CO3-
10H,0). (1 6amn)

7.Kpucramimieckon coabl MOYKHO IOJYYUTh CTOJIBKO K€, CKOJIBKO U
KaJbIIUHUPOBAHHOM coJbl, T.€. 0,375 Mounb. E€ macca cocraBut 0,375-Mr(Na,COs;-
10H,0) = 107,25 (1).(1 6amn)

4.HaxoxaeHne OTHOCUTEIHHON MOJIEKYJIIPHOW MacChl HICKOMOTO BEIIIECTBA

Mr (Bemi-Ba)= Dcps*Mr(CH,)=4,625*%16=74
1 6ann

CxHyOz — obmast ¢popmysia HCKOMOTO BellleCTBa

Haxox/1eHne KoJmyecTBa aTOMOB 3JIEMEHTOB, BXOJSIINX B COCTaB HCKOMOTO
BeIIleCTBa

64,86 13,52 21,62

xyzz= 12 1 16 = 4:10:1 C4H1,0 — npocreiimas Gpopmyna

1 Gamn




Haxoxzaenne nctuHHON (HopMyIIbI
Mr(C4H100) = 74 = Mr(Be1i-Ba)
C4H 10O — uctunnas gpopmyna
1 Gann
CrpykTypHas (popMyiia 1 Ha3BaHUE BEUIECTBA
CH; -CH;-CH,;-CH,-CH,-0OH 06yranon

2 Oajuia
HToro 5 6an10B
5
BemtectBa 1. 2 HC1 3. 4, OO0t
NaOH K,CO3 A12(804)3 pe3yabTat
HaOJIIOICHUS
1, X — — Al(OH)3 1 ocamok
NaOH 4
2. HC1 _ X COZT . 1 ra3
3. — COZT Al(OH); 1 ocanok u
K,CO3 X J 2 raza
co,T
4. A1(OH) — A1(OH) 2 ocagka u
A|2(SO4)3 3\1, 3 X 1 raz
co,T
NaOH + HCI = NaCl + H,0 1
K,CO3 + 2HCI = 2KC1 + H,0 + CO, T 1
3K,CO3 + Al»(SO4)s + 3H,0 = 2AI(0H)3++ +3C0, T + 3K,S04; 2
A|2(SO4)3 + 6NaOH = 2A|(OH)3\L + 3Na,SO,4 1
AI(OH)3 + NaOH + 2H,0 = Na[AlI(OH)4(H20)-] 1
( HanM4YMe ocagka 3aBHCHUT OT MOPSIKA CIMBAHUS W U30BITKA U MIETOYH )

Bcero-340a11a

OTBeTHI K 32/IaHUSIM HTOTOBO¥ aTTeCTAIIMH YUALHXCS
(MOBBIIEHHOH CJI0KHOCTH)

TecT-7 021710B

BOIIPOC 1 2 3 4 5 6 7
OTBET 4 1 4 3 3 2 4
3agaun-25 0a1710B
1. ¥ nenTana temneparypa KUIeHUs BbILIE T.K. IJTMHA MOJIEKYJIbI OOJIbIIE U
MIOATOMY MEXXMOJICKYJISIPHBIX CHJI Tak ke OosbIie (106amt)3a Kaxaplii u3omMep U

Ha3BaHue -10amn
Diosayx = 72/29 = 2,48 (1 6amn)- S 6a110B
2..1) 3anucaHbl ypaBHEHUS PEAKIMNA U YKa3aHO, YTO KOJIMYECTBA BEUIECTB
rajoreHaJIkaHOB PaBHBI APYT APYTY:




CnHZn + HCI — CnH2n+1C|

C,Hs, + HBr — C,,Hy,+1Br

n(CnH2n+1CI) = n(CnH2n+1Br)

2) Pemenuem aJ]Fe6paI/I‘IeCKOFO YPaBHCHHA Haﬁ,ﬂeHa MOJICKYJIsSIpHasA (bOpMyJIa

aJIKCHA.:

5,23/(14n+36,5) = 8,2/(14n+81)

n=3

MoJekyisipHas popmyina ankeHa Cz;Hg -3 6anna
3.3a kaxaoe ypaBHeHue 1 6ami(Bcero 46ana)

4. B 1 Kr yriis conepKuTCS:

m (C)= 10,822 « 1000 = 822 (1)

m (H) = 0,046 » 1000 = 46 (1)

m (S)=0,01+ 1000 =10 (1)

OcTtasibHBIE KOMIIOHEHTHI HE TopAT (1 0asLI)

* ['openue yraepona:

C+0,=CO0O; (0,5 0am10B)

* ['openue Bopopona

2H,+0,=2H,0 (16ax1)

 ['openue cepsl:

S+0,=50, (0,5 06an110B)

* [To ypaBHEHMIO peaKkIMy TOPEHHS YTIEPOia HAXOAUM V 3aTPau€HHOTO

KHCJIOpoaa

1) v(C)=822/12=68,5 (Mmosb); vi(0O;)=v(C)=68,5 (mosp) (1 6amm)
* AHAJIOTMYHO HAXOJHMM V KHUCJIOPO/Ia, 3aTPauyeHHOT0 Ha TOPEHHUE BOJOPOAa
2) v (Hy)=46/2=23 (momp); v, (0y) =% v (H,;)=11,5(monp) (1 6anm)
* V KUCJIOPO/Ia, 3aTPAYEHHOTO Ha TOPEHHE CEPBI

v(S)=10/32=0,3125 (Mo1b); v3 (0,) =v (S) =0,3125 mousb (1 6a1)
 O611e€e KOJTMYECTBO KUCIOPOaa

v(0,;)=68,5+11,5+0,3125=280,3125 (mo1b)

V (0,)=80,3125 22,4 =1799 ()

V (Bo3ayxa) = 1799/ 0,21 =8566,7 ;1) (1 6an1)

HUroro 3a 3axanue 7 0a,1J10B

Conep:xaHue BEPHOr0 0TBETa U YKA3aHUA 10 OLlEHUBAHUIO Bbanabl
(momyckaroTcst UHbIE POPMYITUPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICTIA)
CocTaBuM TaOIMIy BO3MOXKHBIX B3aMOJICHCTBHI BEIIECTB, B PE3yIbTaTe KOTOPHIX 2
MBI OyfieM (uiu He OynieM) Habiro0ams ONPeNenEHHBIC NPUSHAKU PeaKyull.
deHon OTUIIOBBII I'mroko3a YkcycHas ['munepun
CIIUPT KHCIIOTa
Na,CO3 T
CuSO, Cunee Cunee
NaOH OKpalIfBaHNe OKpaIlIfBaHUE
pacTtBopa, npu pactBopa.
HarpeBaHuu
M3MEHSIOLININ




CBOM IBET Ha
JKENTHIM, a 3aTeM
Ha KpacHbIN

BrZ/HZO \L

Omnpenenenue NpoBOAAT AEHCTBUEM PEAr€HTOB B YKa3aHHOM IOPSJIKE,
IIOCJIEIOBATEIbHO, MCKIKYasi YCTAHOBJICHHbIE BELIECTBA.

Na,CO3 + 2CH3COOH — 2CH3;COONa + CO, T+ H,0 1
CH,—OH—(CHOH),~CH=0+2Cu(OH), — CH,—~OH—(CHOH),~COOH +Cu,0 + 1
2H,0
CH,OH CH.-O 1
| | ™~ Cu
2CHOH  + Cu(OH),y — CH-O + 2H,0
CH,OH | CH,OH
C5H5OH + 3BI’2 —>C6H2(OH)BF3 +3HBr 1
Bce aneMeHThI 0TBETa 3alIMCaHbl HEBEPHO 0
MaxkcuMalbHBINA Oailt 6

Bcero-32 6aJi1a
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