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Pa6ouas nporpamma nucuurunabl bJI.7 Xumus paspaboraHa B COOTBETCTBUU
dI'OC COO (mpuka3z MunoopHayku Poccun ot 17 masg 2012 r. Ne 413)
[Iporpamma opueHTHpOBaHA HA YYCOHUKH:
INabpuensa O. C. , OctpoymoB WU.I'. Xumust nist npodeccuit U crenuaibHOCTe!
texHuueckoro npoduist: : yueOnuk / O. C. I'abpuensu., L.I'. OctpoymoB,— M. Aka-
nemus, 2020,— 267 c.

Oowaa xapakmepucmuka OUCYUNTUHbBL

B cucreMe ecTecTBEHHO-HAYYHOrO OOpa30BaHUSl XMMHUS KAK JMCLUIUIMHA 3a-
HUMaeT BAXKHOE MECTO B TTO3HAHWHU 3aKOHOB MIPUPOBI, HOPMUPOBAHUH HAYIHOU Kap-
TUHBl MHUPA, XUMHUYECKOM TIPaMOTHOCTH, HEOOXOIUMOM JIJIsl MMOBCEIHEBHOM »KW3HH,
HaBBIKOB 3/I0POBOT0 U 0€30MaCHOTO JIJIsl YeJI0BEKa U OKPY Kalolllel ero cpeibl oopasa
KU3HHM, a TaK)K€ B BOCHHUTAHUHM HKOJOTHYECKON KyJIbTYPhI, (POPMHUPOBAHUU COO-
CTBEHHOM MO3UIIMU MO OTHOIIEHUIO K XUMHUYECKON HMH(OpMaIuu, MOJydaeMol H3
Pa3HBIX UCTOYHUKOB.

VYcenemHocTh U3ydeHusl JUCUUIUIMHBL CBSI3aHa C OBJIAJICHUEM OCHOBHBIMH I10-
HATUAMHM XUMUHU, HAYYHBIMU (aKTaMH, 3aKOHAMU, TEOPUSIMU, TIPUMEHEHUEM TMOJY-
YEHHBIX 3HAHUW MPU PEUICHUN MPAKTUYECKUX 3a7a4.

B cootBerctBrm ¢ ®I'OC COO xuMus MOXKET U3y4yaTbCsl Ha 0a30BOM U yTIIyO-
JICHHOM YPOBHSIX.

N3yuenne XuMUM OPUEHTUPOBAHO Ha oOecreueHre o0I1Ieo0pa3oBaTEILHON U
OOIIEKYJIbTYPHON MOATOTOBKH 00YyYaIOIINXCS.

ConepxaHue TUCHUILUIMHBI MMO3BOJISIET PACKPHITh BEIYIIUE UJEH U OTACIbHBIC
MOJIO’KEHMSI, BAXKHBIE B TIO3HABATEILHOM M MHPOBO33PEHUYECKOM OTHOIICHUU: 3aBU-
CUMOCTb CBOMCTB BEIIECTB OT COCTaBa M CTPOECHUS;, OOYCIOBICHHOCTh MPUMEHEHUS
BEILIECTB UX CBOMCTBAMU; MATEPUAIIBHOE €IMHCTBO HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILIECTB; BO3pacTaromiasl pojib XMMHUH B CO3[JaHUH HOBBIX JIEKAPCTB U MaTEpPHUAJIOB, B
SKOHOMHH CBIPbS, OXPAHE OKPYKAOUIEN CPEBI.

[Iporpamma y4uTBIBA€T BO3MOKHOCTh MOJTYYEHHUS] 3HAHUN B TOM YHCIIE Yepe3
MPAKTUYECKYIO JEATENbHOCTh. B mporpamme coaepKUTCS MPUMEPHBIA IMEpPEUYEHb
npakTuyeckux pador. [Ipu cocraBieHun paboueit mporpaMMebl MpenoiaBaTelb Blpa-
BE BBIOpaATh M3 MEpEeUHs padOThl, KOTOPhIC CUMTAET HauboJee 1eIeco00pa3sHbIMU, C
Y4€TOM HEOOXOAUMOCTH JOCTHUKEHUS MPEIMETHBIX PE3YIbTATOB.

OcHo8bl opeaHuyeckou xumuu

Beeoenue. Ocnosuvie nonamus xumuu

OcHOBHBIE 3aKOHBI XMMHUU. PacueThl Mo XUMUUECKUM (PopMyJiaM U YpaBHEHUSIM
peaKiuu.

llepuoouueckuii 3aK0H U nepuOOUYEcKas Cucmema Xumuyeckux snemenmos /{.M.
Menoeneesa u cmpoenue amomos

CrpykTypa nepuoan4ecKoi CUCTEMbl XUMHUECKUX AieMeHTOB. CTpoeHue aroma.
N3oronsl. CTpoeHue 3NIEKTPOHHBIX 000JI0U€K aTOMOB JIEMEHTOB MAJIbIX MTEPUOJIOB.
CtpoeHHe 3IIEKTPOHHBIX 000JI04eK aTOMOB 3JIEMEHTOB OOJIBIINX TIepro10B S, P, d-
AJIEMEHTHI. 3HAU€HUE EPUOIUYECKOTO 3aKOHA.



Cmpoenue gewyecmsa

Nonnas cBa3b. KoBaneHTHas xuMHuueckas cBsi3b. Metammyeckas CBs3b. Arpe-
raTHbIE COCTOSIHUS BEILIECTB U BOJOPOAHAsA CB3b. UHCThIE BeniecTBa u cmecu. Co-
ctaB cmecedt. OObeMHasi M1 MaccoBasi 10J151 KOMIIOHEHTOB CMeCei, MaccoBast 10JIsl
npumeceit. [Ipurorosnenue cycnen3uu kapOoHaTa Kaibius B Boje. [lomyuenue
AMYJILCUU MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMM IUCTIIEPCHBIX CUCTEM.

Booa. Pacmeopwi. Dnexmponrumuyeckasn ouccoyuayus
Bopna. PactBopsl. PactBopenue. MaccoBast 10151 pacTBOPEHHOTO BeecTsa. [Ipuro-
TOBJICHHUE PACTBOPA 3aJlaHHOM KOHILIEHTPALUK. DIICKTPOJIUTAYECKAS TUCCOILIAALIMS.
Jluccoruanus KUCIoT, CoJiell 1 OCHOBaHUM. Peakiiis HOHHOTO OOMEHa.

Knaccuguxayusa neopeanuueckux coeOuHeHull u ux ceoUcmea

Kucnotsl 1 ux cBoiicrBa. OcHoBaHus U Ux cBorictBa.Comnu, ux cBoiictra. I'uapo-
mu3 conert. Oxcuapl. Knaccudukaims okcu1oB. XUMUYECKHE CBOMCTBA, MOTYyUYCHHUE.

Xumuueckue peaxkyuu

Knaccudukanus xumuyeckux peakiuid. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE Pe-
akiuu. CKOpOCTh XUMHYECKUX PEAKIMil. 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX Peak-
U OT pa3nuyHbIX hakTopoB. OOPATUMOCTh XUMHUECKUX PEAKIINi. XUMHUECKOE
PaBHOBECHH.

Memannv u Hememanivi
PaccmoTpenue o0pa3iioB MeTamioB, B3aumoielicTBre METAIIJIOB C paCTBOPaMH CO-
neil. Meraibsl. OcoOEHHOCTH CTPOCHHS. XUMHUUYECKUE U puznyeckue cBoiicTBa. O0-
1I1e CBOMCTBA NoydyeHus MeTaimioB. Hemeramibl. OcobenHoctu ctpoenust. OKucau-
TeJIbHbIC U BOCCTAHOBUTEIbHBIE CBOMCTBA. PellieHne skcnepuMeHTalbHbIX 3a7a4 Ha
pacrno3HaBaHUE HEOPTaHUYECKUX BEIIECTB.

OcHognble nouamus opeanudeckou xumuu u meopusi CmpoeHus opeaHudecKux
coeoOuHeHull

N3rorosinenne Moaenen MOJIEKYJ OpraHM4YeCcKuX BewecTs. [Ipenmer oprannye-
CKOW XMMHH U TEOpHUs CTPOEHUS OpraHnyeckux coenqunennii A.M. byrieposa. Knac-
cu(uUKaIs OPraHMYECKUX BEIIECTB U KIIACCH(UKAIIMS PEAKIINI B OPTraHNYECKOM
XUMUH.

YVenes00opoowvt u ux npupoomnvie ucmouHuKu

Ankanbl. 'oMOJIOTHYECKHII psii, HOMEHKIIATypa, XUMHUYECKHE CBOMCTBA, TpUME-
HeHHe. AJKeHbl. [ OMOJIOrHYecKuil psajl, HOMEHKIaTypa, XUMAYECKUE CBOMCTBA, MPH-
MeHeHue. JlueHbl u kayuyyku. AJKUHBI U apeHbl. [I[pupoaHbie HCTOYHUKYU YTII€BOI0-
poz1oB. O3HaKOMIIEHHE C KOJUIEKIMENH 00pa3lioB HEPTH.

Kucnopooocooepacawue opeanuueckue coeounerus

Cruptsl 1 peHosibl. CBOMCTBA OJTHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB. N3yue-
HUE CBOMCTB aJbJETUA0B U KapOOHOBBIX KUCIOT. ClokHBIE 3PUPHI U KUPBI. MbLa.
VYrieBojsl; uX KiacCUpUKaIIUS.

Aszomcoodepocawue opeanuyeckue coeourenus. Ilonumepul

AMMHBI. AMUHOKHUCIIOTEI. benku, XumMudeckne cBoMcTBa. Pacrmo3naBadue miacT-
Macc 1 BOJIOKOH.

Xumust u ocu3Hs



Hay4unpie MeTO1pI TO3HAHUS B XUMHUH. VICTOUHUKN XUMUYECKON nH(MOpMAIUn.
[Touck mHbopmalu 1Mo Ha3BaHUSAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (popMyliam.
MopaenupoBaHue XUMUYECKUX MTPOLIECCOB U SIBJICHUW, XUMUYECKUN aHAIU3 U CUHTE3
KaK METO/Ibl HAy4YHOT'O TIO3HAHHUS.

Xumus 1 310poBke. JlekapcTBa, PEepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIb-
Hble BOJbI. [IpoOnembl, cBsi3aHHBIE C NMPUMEHEHHUEM JICKAPCTBEHHBIX IpEnapaTosB.
Bpenubie mpuBbIuky U (HaKTOPHI, pa3pyllaloiue 310poBbe (KypeHue, ynorpedieHue
aJIkoroJisi, HapkoMaHnusi). ParmonansHoe nutanue. [lumessie 106aBku. OCHOBBI MH-
IEBOW XHUMUH.

Xumus B MOBCEIHEBHOM >XM3HU. Moromue u yuctamue cpeactsa. Cpencrsa
OOpBOBI C OBITOBBIMH HACEKOMBIMU: PENEIUIEHTHI, HHCEKTULHIbI. CpeacTBa JTUUHOU
TUTHEHbl U KocMeTHKU. [TpaBuia O6e3omacHOl pabdOThl ¢ €AKUMH, TOPIOYUMH U TOK-
CUYHBIMHU BEILIECTBAMU, CPEACTBAMU OBITOBOM XHMHUH.

XUMUSL U CEIbCKOE XO034WCTBO. MUHEpanbHbIE U OpraHUYECKHUE YyAOOpEHUs.
CpencTsa 3a1uThl paCTEHU.

Xumus 1 sHepreTuka. IIpupoaHsie HCTOYHUKH YIIIEBOIOPOAOB. [IpupoaHsblii 1
NOMYTHBIA HE(QTAHOM ra3bl, UX COCTaB U Hcnoib3oBaHue. CocTaB HEPTH U €€ Iepe-
pabotka. Heprenpoaykrel. OkTaHoBoe uncio 6en3uHa. OxpaHa OKpy»Karolie cpeibl
npu HerenepepaboTKe U TPAaHCIOPTHUPOBKE HEPTENPOIYKTOB. AJIbTEPHATUBHBIE HC-
TOYHHMKHU DHEPTUU.

Xumusi B ctpoutenbeTBe. [leMenT. beroH. [log0op onTUMAaNbHBIX CTPOUTEIb-
HBIX MaTEPHUAJIOB B IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA.

XuMHUS U 3KOJNOTHS. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CPEeAbl U €ro Io-
cnenctBus. Oxpana ruapocdepsl, TouBbl, aTMOc(epbl, GIOpbl U PayHbl OT XUMHUYE-
CKOTO 3arpsi3HEHUS.

Mecmo oucyunaunvl 6 cmpykmype o0pazoeameibHo npozpammol
B cootBetcTBue ¢ YII nuciununa bJ1.7 Xumus paccuntana Ha 117 yacoB B TO/I;

6 u. nexiuu, 24. nabopatopHbie pabOTHI, 24 NpakTuyeckas padora ,1074 camocTos-

TenpHas paboTa (3aouHas popma oOydeHwHs)



Ilnanupyembie pe3yabTaThbl 0CBOCHHUS IMCUMILINHBI

B pesynbrare uzyyenus nucuuruiniabl b1 7 Xumus
OOyyarommuiicss Hay4YuTCs:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMHPOBAHUHU COBPEMEHHON Hay4-
HOM KapTHUHBI MUpPa U B MPAKTUYECKON JIESITEILHOCTH YEJIOBEKA,;

— JIEMOHCTPUPOBATh Ha IPUMEpPaxX B3aUMOCBS3b MEXAY XUMHEU U JIPYTUMHU
€CTECTBECHHBIMU HAYKAMU;

— packpbpiBaTb Ha MNpUMEpPax IOJOKEHUSA TEOPUH XHUMHUYECKOTO CTPOECHUS
A.M. bytneposa;

— noHuMaTh (pusmueckuit cmpicn [lepumoguueckoro 3akona /.M. MenneneeBa u
Ha €ro OCHOBE OOBSCHSTH 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3o-
BaHHBIX UMM BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUS ATOMOB;

— OOBSICHATH MPUYMHBI MHOTOOOpA3us BEIIECTB HA OCHOBE OOIIMX IMpEJCTaBIIe-
HUI 00 UX COCTaBE U CTPOCHHH;

— TNPUMEHATH TMPaBUJIA CUCTEMATHYECKON MEXIYyHApOJAHOM HOMEHKJIATYpPhl Kak
CpeACTBa pa3InUCHUs ¥ UICHTU(OUKAIIUHA BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

— COCTaBJIATh MOJICKYJISIPHBIEC U CTPYKTYPHBIC (POPMYIIbI OPraHMUECKUX BEIIECTB
KaK HOCUTeJeH MH(OpMaIMK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX M MPHUHAIJICK-
HOCTH K OIIPEJCIICHHOMY KJIACCY COCIMHECHUN;

— XapaKTepu30BaTh OPraHMYECKUE BELIECTBA IO COCTaBY, CTPOCHUIO U CBOM-
CTBaM, YCTAHABJIMBATh NMPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXK]Y TAHHBIMUA XapaKTe-
PUCTUKAMU BEIIECTBA,;

— TPUBOIUTH NPUMEPhl XUMHUUYECKUX PEaKIUi, PaCKpPHIBAIOIIUX XapaKTePHbIC
CBOMCTBA TUIUYHBIX MPEACTABUTEIEH KIIACCOB OPraHMYECKUX BEIIECTB C LEIBIO UX
uJeHTUPUKAIIUU U 0OBSICHEHUS 001aCTH TPUMEHEHHS;

— MPOTHO3MPOBATH BO3MOXKHOCTH IMTPOTECKAHUS XHMHUUYECKUX PEAKIIMA HA OCHOBE
3HAaHUWA O TUIAX XUMHYECKON CBA3M B MOJIEKYJIAX PEAreHTOB M UX PEAKIIMOHHOMN
CITOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUU U XUMHUYECKUX CBOMCTBAX BEIIECCTB
JU1s1 0€3011aCHOTO MPUMEHEHHUS B IPAKTHYECKOMN JCATeIbHOCTH;

— TPUBOIUTH MPUMEPHI TPAKTHUECCKOTO UCTIOIB30BaHUS MPOTYKTOB IEPEePadOTKH
HepTH W MPUPOAHOrO Tasza, BHICOKOMOJCKYISPHBIX COSAUHECHHMH (ITOJIUATHIICHA,
CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJIUTH ONBITHI MO PACIO3HABAHWIO OPTraHMYECKUX BEUIECTB: TIIUILICPUHA,
YKCYCHOM KUCJIOTBI, HEMIPEACIbHBIX )KUPOB, TITFOKO3bI, KpaxMasia, 0€JIKOB — B COCTa-
BE€ MUIIEBBIX MPOJYKTOB U KOCMETUYECKUX CPEACTB;

— BIAJETh MPaBWJIAMH U NMpUEMaMU O€30MacHOM pabOThl ¢ XUMUUYECKUMU Bellle-
CTBaMU U J1aOOPaTOPHBIM 000PYI0OBAHUEM;

— YCTaHaBJIMBaTh 3aBHUCHUMOCTh CKOPOCTH XHMHYECKOM PEaKIUU U CMEUICHUS
XUMHYECKOTO PAaBHOBECHS OT PA3IUYHBIX (DAKTOPOB C IEIBIO ONPEASISHUS OITH-
MaJIbHBIX YCIIOBHI MPOTEKAHUSI XUMUYECKUX MPOIIECCOB;

— TPUBOAMUTH MPUMEPHI THAPOJIM3A COJIEH B TOBCEIHEBHOM )XKM3HU YEIOBEKA;




— MPUBOJUTH MIPUMEPHI OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIMI B TIPUPOJIE,
HPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HECITCIbHOCTH OPTraHU3MOB,;

— NPHUBOIMTH MPUMEPHl XUMHYCCKUX PEAKIIUH, PaCKPHIBAIOIINX OOIINE XUMHUYC-
CKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB M HEMETAILIOB,;

— MPOBOJUTH PAcUeThl HA HAXOXJICHUEC MOJICKYJIAPHOU (OPMYJIbI YIIIEBOIOPOIa
0 TPOJYKTaM CrOPaHHUs U MO0 €r0 OTHOCHUTEIIBHOM TUIOTHOCTH U MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISAIIMX B €r0 COCTAB,;

— BJIQJICTh TpaBHJIaMHU O€3011aCHOTO OOpAIIEHHUS C SIAKUMH, TOPIOYUMH U TOK-
CUYHBIMH BEIIIECTBAMH, CPEJCTBAMH OBITOBON XUMUW;

— OCYIIECTBIISITh TOMCK XMMHUYECKON MH(OPMAIIMY 110 Ha3BaHUAM, UACHTH(HKa-
TOpaM, CTPYKTYPHBIM (DOpMYJIaM BEIIECTB;

— KPHUTHYECKHU OIEHUBATh WU MHTCPIPETHPOBATh XUMHUCCKYIO HH(POPMAIIHIO, CO-
JEPIKAITYIOCS B COOOIICHHUSIX CPEICTB MaccoBOr MH(opMaluu, pecypcax urtepHe-
Ta, HAYYHO-TIOMYJIIPHBIX CTaThsIX C TOYKH 3PCHHSI €CTECTBEHHO-HAYYHONW KOPPEKT-
HOCTH B IIEJISIX BBISBICHUS ONMIMOOYHBIX CYXICHHA U (OPMUPOBAHUS COOCTBEHHOM
TIO3UIIHH;

— MPEACTABIATh MYTH PEHICHUS TI00ATBHBIX MPOOJIEM, CTOSAIIUX MEepe YeI0oBe-
YECTBOM: JKOJIOTHYECKHX, YJHEPTCTHUECKUX, CHIPHEBBIX, H POJIb XUMHUH B PEIICHUN
ATUX MPOOIIEM.

OO0yuaronuicst HOJYYUT BOZMOKHOCTh HAYUUThCSL:

— WUIIOCTPUPOBATH HA MPUMEpPAX CTAHOBJIECHUE W ABOJIOIMIO OPTaHUYECKON XH-
MHH KaK HAyKW Ha Pa3JIMYHbIX UCTOPUYECKUX ATAlax €€ Pa3BUTHS;

— UCIOJb30BaTh METOJIbI HAYYHOI'O TO3HAHMS MPU BBHIMOJHEHUU TMPOEKTOB U
y4eOHO-UCCIIeI0OBATEIbCKUX 3a7a4 M0 MU3YYEHHUIO CBOMCTB, CIIOCOOOB MOJTYyUYCHUS U
pacrio3HaBaHMsl OPraHUYECKUX BEIIECTB;

— OOBSICHSATH PUPOJY U CITOCOOBI 00pa3oBaHUs XMMHUYCCKOU CBS3U: KOBAJICHT-
HOW (TIOJIIPHOM, HETOJSPHOIN), HOHHON, METANTUYECKOM, BOJOPOAHOM — C IIEJIBIO
ONpeIeJICHHUS] XUMUYECKOM aKTUBHOCTH BEIIECTB;

— YCTaHaBJIMBAaTh T€HETUYECKYIO CBSI3b MEXIY KJIAaCCaMH OPraHUYECKUX BEILECTB
JUIsl 0OOCHOBAHMSI TMPUHIUIUAIBHON BO3MOXKHOCTU TOJYYCHHUSI OPTraHUYECKUX CO-
€MHEHUI 33JJaHHOI'0 COCTAaBa U CTPOCHHS;

1) ycTaHaBIMBaTh B3aWMOCBSI3M MeEXay (akTaMd M TEOpHUEH, MPUUUHOU H

CJICJICTBUEM IMPU aHAIU3€ MPOOJIEMHBIX CUTyalluid U OOOCHOBAHMM MPUHUMAEMBIX
pEelIEHN HA OCHOBE XUMUYECKUX 3HAHUU.




Cooeporcanue oucyunaunst (1174)

OCHOBBI OPraHu4YecKoil XUMHHU

BBenenne. OCHOBHBIC OHATHS XUMUM

OcHOBHBIE 3aKOHBI XUMHH. PacyeTsl 0 XUMHUYECKUM (GOpMYJIaM U YpaBHEHHUAM
peakuuii

Ileproanyeckni 3aKO0H M NMEPHOAMYECKAS CHCTEMAa XMMHYECKHX 3JIeMEHTOB
/.. Menpe/ieeBa U CTpOEHHE ATOMOB

JIabopartopHas padota. CTpyKTypa NepruOIUIECKON CUCTEMbl XUMUYECKUX dJIe-
MeHTOB. Ctpoenue aroMa. M3oTonbl. CTpOeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB
AJIIEMEHTOB MAJIbIX Mepr010B. CTPOEHKE ANEKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB
0obIMX MepuoIoB S, P, d-31eMeHTHI. 3HaUCHHE TIEPHOAMYSCKOTO 3aKOHA.

Crpoenune Bemecra(24)

Nonnas cBa3b. KoBaneHTHas xuMHuueckas cBsi3b. MeTamyeckas cBs3b. Arpe-
raTHBIE COCTOSIHUS BEILIECTB U BOJOPOAHAsA CBA3b. UHCThIE BeniecTBa u cmecu. Co-
ctaB cmecei. OObeMHasi 1 MaccoBasi 107151 KOMIIOHEHTOB CMECEe, MaccoBast J10JIsl
npumeceit. CamocTosiTenbHas padorta. JlaboparopHoe 3ansitue. [Ipurorosienue cyc-
neH3un kapOoHaTa Kajablus B Bojie. [lomydenne sMmynbcuu MoTopHOTo Macia. O3Ha-
KOMJIEHHE CO CBOMCTBAMH IUCTIIEPCHBIX CUCTEM.

Boaa. PacTtBopbl. JuekTpojuTuyeckas aucconuanusi(24)

Bopna. PactBopsl. PactBopenne. MaccoBast 107151 paCTBOPEHHOTO BemlecTBa. [IpakTu-
yeckoe 3aHatue . [[puroroBieHue pacteopa 3aJaHHOW KOHIIEHTPALUU. DIEKTPOJIH-
TUYEeCKas qucconuanus. Jluccouuanus KUCioT, cojeil u ocHoBaHnuid. JlaboparopHoe
3a"sTue.Peakuyst MIOHHOro oOMeHa.

Knaccnpukanus HeopraHm4ecKux COeJMHEHNH U UX CBOMCTBA

JIabopaTtopHoe 3ansiTue. KucnoTsl u ux coiictBa. JIaboparopHoe 3ansitue Ne5.
OcHoBanus 1 ux cBoiictBa. JIaboparopHas padota. Conu, ux coiictsa. ['uaponms
cosieit. KonTponbHas padora mo teme: Okcuasl. Kmaccudukanusi OkCua0B. XUMHYE-
CKHE CBOMCTBA, ITOJyUYCHHUE.

Xumuueckne peakuuu(24)

Knaccudukanus xumuyeckux peakiuid. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE Pe-
akuuu. CamocrositenbHas pabota. Jlabopatopuas pabora. CKOpOCTh XUMHUECKUX
peakiuii. 3aBUCUMOCTh CKOPOCTH XMMUYECKUX PEAKITUI OT pa3IuvHbIX (PaKTOPOB.
OOpaTUMOCTh XUMUYECKUX peakIuil. XUMUYECKOE PaBHOBECHH.

MeTta/uibl 1 HEMETAJLIbI(24)

JlaGoparopHas pabota PaccmoTpenue o6pa3iioB MeTauioB, B3aumoneicTBue Me-
TaJUIOB ¢ pacTBOpaMu coseil. Meramibl. OCOOEHHOCTH CTPOEHUS. XUMHUUYECKUE U Pu-
3udeckue croiicTBa. OO01IMe cBoicTBa MoydeHust MmetauioB. Hemetamibl. OcoOeH-
HOCTH cTpoeHUs. OKUCTUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOMCTBA.

[IpakTrueckas . Pemenue skciepuMeHTalbHbBIX 3a/1a4 Ha PacCliO3HaBaHWE HEOPraHu-
YECKHX BEILECTB.

OcCHOBHBbIC MOHATHS OPraHUYecKO XuMum u teopust CTpoeHHsl opraHuyve-
CKHUX cOeJIMHeHuil (24)



Jlabopatopnas pabota 1 .M3rotoBnenne Mojieneit MOJIEKyI OPraHMIeCKIX Be-
mectB. [IpenMer opraHnyeckoil XuMuM U TEOpUsl CTPOEHUSI OPraHUYECKUX COEINHE-
Huil A.M. bytneposa. Kitaccuukanust opraHn4eckix BELIECTB U KilacCU(pUKaLUs
peakuuii B OpraHM4eCcKor XUMUH.

YriieBoaopoabI U X NPHPOAHbIEC HCTOYHUKH

Anxansl. ['oMmonorndyeckuil psiji, HOMEHKIATypa, XMMUYECKHUE CBOICTBA, MpUMe-
HeHHe. AJIKeHbl. [ 'oMoI0ruueckuil psiji, HOMEHKIATypa, XUMUYECKUE CBOMCTBA, TIPU-
MeHeHue. J{ueHsl U Kaydyku. ATKUHBI U apeHbl. JlabopaTopHas pabota [Ipuponnbie
UCTOYHHUKH YTIIIeBO0p010B. O3HAKOMIICHHE C KOJIJIEKIE 00pa3oB He(TH.

Kuciaoponoconep:xaniue oprannyeckue coenHeHHUs

CrnupTsl u Qpenosl. Jlaboparopnas padota CBoicTBa OJHOATOMHBIX U MHOTO-
aTOMHBIX cUpTOB. JlabopaTtopHas paboTa. M3yueHue cBOWCTB albIeruI0B U KapOo-
HOBBIX KHCJIOT. CoKHbIE 3QUpbl U kupbl. MbLna. JlTabopatopHas pabota .YriaeBoasl;
UX KJaccu(puKalus.

A3oTcoaep:kamue oprannyeckue coenunenus. Iloanmepsl

Amunbl. AMuHOKUCIOTHL. JlaboparopHas pabota. benku, xumMuueckue cBOCTBa.
[Ipaktnueckoe 3anaTHe Pacnio3HaBaHue I1acTMacc ¥ BOJIOKOH.

CamocrosiTesibHas padota (1074)

JloMalIHsAsi KOHTPOJIbHAsA padora

JAuddepeHurpoBaHHbIN 3a4eT



TemaTnueckn mjaan

Homep Tema Koua-Bo
pasaeJia 4acoB
1 BBenenne. OcHOBHBIE NOHATHUSA XUMHUHA
2 Ileproauyecknil 3aKOH ¥ IEPUOINYECKASI CHCTEMA XUMUYE-
ckux 2neMeHToB /.M. MenneneeBa u CTpOEHUE aTOMOB
3 CrtpoeHue BelecTa 2
4 Boga. PacTBOpBI. DIEKTpOJIMTHYECKAS] TUCCOLIMALINS 2
3 Krnaccugukanus HeOpraHmueCcKux COeAMHEHUH U UX CBOMCTBA
6 XUMUYECKHE peaKlun 2
7 MeTasutbl 1 HEeMeTaJUTbI 2
8 OCHOBHBIE IOHATUS OPTAaHUYECKON XUMUU U Teopust CTpoeHus 2
OPraHUYECKUX COCANHEHUN
9 VYTI1eBOI0OpOABI M UX MPUPOJHBIE HCTOUYHUKU
10 Kuciopogocoaepxamye OpraHn4ecKue COeTMHEHNS
11 A3oTrcoaeprkane opraamdeckue coequaenus. [lonumepsl
12 CamocTosiTenbHas paboTa 107
13 dopma aTTecTarm —
JlomatiHsst KOHTpoJsibHas paboTa
JuddepenumpoBaHHbIii 3a4eT
Hroro 117




IlepeyeHb OCHOBHOM JIUTEPATYPbI:

1. I'abpuensiu O. C. , OctpoymoB N.I'. Xumus ansg npodeccuii u crienuanbHO-
cteil Texuuueckoro npoduist: : yueonuk / O. C. 'abpuensn., U.I'. OctpoymoB,— M.
Axanemus, 2020,— 267 c.

IlepeyeHb 10MOJHUTEIBLHOM JUTEPATYPHI:

2. ®unumonoBa H.A., Opranuueckas xumus :yuyeOHoe nmocodue H.A. Ounn-
MOHOBA, - Bonrorpaackuii rocyaapcTBeHHbIN arpapHblid yHuBepcuteT 2019r. — 76¢.

IlepeyeHb y4eOHO-MEeTOAUYECKOTO O0eCTIeYeH S

3. Poumna 10.C. Meroanueckue ykazaHus MO BBIIOJHEHHUIO J1a0OpaTOPHBIX U
nmpakTUYeckux padbort obydaronuxcs 1 kypca no yueOnoit aucuurummue bJ1.07 "Xu-
Mus [OnekTpoHHbIil pecypc| — Pexum noctyna: RU/HTB ABI'YIIC/HTGTSPO/24/P
815-742774410

4. Pocun U.B. Xumusa. M.: FOpaiit;2016r,-420 c. [DneKTpOHHBIN pecypc]—
Pexxum noctyna: https://biblio-online.ru

Ilepeuenn pecypcoB uHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH

"UuTepHer"

1. http://www.ehemi.wallst.ru - Xumus. OOpa3oBaTe/IbHBIA CAUT ISl IIKOJIb-
HUKOB

2. http://www.ealhimikov.net - O6pa3oBaTeabHbBIN CAUT IS IKOJILHUKOB

3. http://www.echem.msu.su - DnekTpoHHas OMOIHOTEKA IO XUMUHU

4.  http://www.chemistry-chemists.com/index.html ~ 37IeKTpOHHBIH  KypHAI
«XVMHUKHA U XUMUSI

5. http://www.knigafund.ru/- snexTponHas OMONIHMOTEUHAs CHUCTEMa H3aTeib-
ctBa «Kauradona»

6.  http://biblioclub.ru/- Yuusepcurerckas oudnmorexa Online

7. www.e.lanbook.com- snekTponHast 6ubIHOTeUHAs cucTemMa «JIaHby

8.  http://library.miit.ru- snexrponHas 6udauoreunas cucrema MUNUT
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TemaTuuyeckoe NJIAHUPOBAHUE
Xumusi (1174acoB)

Ko
- Ilnanupyemble pe3yabTaThl 00yUeHUs
Conep:xanue matepuaja Camocrosi-
No BO IpeamerHbie MeTtanpeaMeTHbie
? | yq | TeIbHAs padoTa
co
B
Benenue. OCHOBHBIE IOHATHS XUMHUH XapakTepu30BaThb OCHOBHBIE 3Tallbl pa3BUTHUSL OpraHu- | PeryasiTuBHbIe

[1]§1,2
OcHogHble 3ak0oHbI XUMHH. [ 1] §3 Pacuetsr
10 XUMUYECKUM (HOPMYJIaM M YPaBHCHHSM
peaxkuuin»

[1] Ne 5,6,7,8 cTp. 17

YECKOM XUMUHU, OPraHUYECKYI0 XHMHIO C TOUKH 3pe-
HUS IIpeIMeTa U3yYEeHHUS.

@OopMynHMpOBaTh ONPEAEIICHUs, TAKME KaK H30MEpHs,
BAJICHTHOCTb, XUMHYECKOE CTPOCHHE, TOMOJIOrHYe-
CKHUH ps.

DopMyIMpOBaTh OCHOBHBIE MTOJIOKEHUS Teopun A. M.
byrnepoBa, IpUMEHATh UX B U3Y4EHUHM OPIaHUYECKOU
XUMHH.

CucreMaTu3upoBaTh 3HAHUS HCIIOJIB3Ys
3aJJaHHbIC KPUTEPUH.

Ilo3HaBaTe/bHBIC

Hcnonb30BaTh pa3inyHble HCTOYHUKH MH-
(hopMaInu C MeIbIo MOTyYeHUs 3HAHUH.
KoMMyHuKaTUBHBIC

AJIeKBaTHO OIIEHMBAaTh PabOTYy CBEPCTHU-
KOB, BBICKa3bIBATh TOUKY 3PEHHUSL.

CtpyKTypa NepruOINIECKOi CUCTEMBI XH-
MHUYCCKHUX DJIEMECHTOB.
[1]§ 1 Ne 4,ctp. 22 TToaroroBka coo0-
menus «Kuznp u aestenpHocts .U
MenneneeBa»

Crpoenue aroma. U3zotomnsl. CTpoeHue
SJICKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
MaJIbIX IEPHUOOOB.
[1] § 2 CamocrositenbHas pabora: Co-
CTaBUTh AJIEKTPOHHYIO U rpauuecKyro
¢dbopmyny snemenToB |1l neprona

CtpoeHue 3MeKTPOHHBIX 000JI0UEeK aTOMOB
3JIEMEHTOB OOJIBIIHNX TIeproaoB S, P, d-
3JIEMEHTHI. 3HaYCHHE NIEPUOINIECKOTO 3a-
KOHa.

[1] § 2, Ne 5,6, C1p.28

DopMyIHpPOBaATh ONPEAEIEHUS: aTOM, 3JIEKTPOHBI,
MIPOTOHBI, HEUTPOHBI, OPOUTAIIB, SHEPTETUUECKUNA YPO-
BEHb, DJIEKTPOHHAsI KOH(UTypaIys, BAIEHTHOCTb,
KBaHTOBOE YHUCIIO, IEPUOJ, TPYIIIA, OPSAAKOBBINA HO-
Mmep B Tabnuue /. . Menneneesa.

CocTaBiATh NIEKTPOHHYIO U rpaduyeckyro hopMyIbl
aTOMOB XMMHMYECKUX 3JIEMEHTOB Pa3HbIX CEMENUCTB.
XapakTepru30BaTh XMMUUYECKUE DIIEMEHTBI COTJIACHO
nosoxeHuto ux B [lepnonnueckoit cucreme /1. 1.
Meneneesa.

[IpenyragpiBaTh CBOMCTBA aTOMOB XHMHMYECKHUX 3Je-
MEHTOB COIJIACHO WX MojoxeHuto B Ilepuoanueckoit
cucteme /1. 1. Menneneena.

PerynsiTuBHbie

KnaccudunupoBats uHpoOpManuo, Hc-
MOJTB3YSI pa3Hble HCTOYHHUKH.
ITo3naBaTe/IbHBIC

CTpouTh peueBble BBICKAa3bIBAaHHS Ha OC-
HOBE MOJIY4YEeHHOW MH(pOpMaLIUU.
KomMyHuKaTHBHBIE

[Tonmyyars uHpopmarmio, paboTas B KOJ-
JIEKTHUBE.
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HMonnas cBsa3s. KoBanent-
Hasl XUMHYECKasI CBSA3b.

[1] T'naBa 3.
§1,2 Ne 8
Crp.31
IToaroroska
TECTa «BHUBI
XHMHYECKOH
CBSI3H»

Merannuueckas CBsizb. ArperaTHbIE COCTO-
SIHUSL BEIICCTB U BOJIOPOJIHAS CBSI3b.

[1] § 3,4 Ne 3.4 crp.39 Yucrsie BeuecTa
u cMmecHu. CocrtaB cMmeceii. O0ObeMHas B Mac-
COBas J0JIs1 KOMIIOHEHTOB CMECEH, MaccoBas
noJis mpuMeceit. CaMocTosTeNbHAs paboTa.
[1] § 5 Ne 8 Ctp.48 IloaroroBka coob-
HIEHUSI «KKOCMETUYECKHe reqm» [puro-
TOBJICHHE CYCTICH3UU KapOOHATa KAIbIIHS B
Bojie. [Tonmy4yeHne sMyabCHA MOTOPHOTO
Maciia. O3HaKOMIJICHHE CO CBOMCTBAMH JIHC-
HepCHI)IX CUCTEM

DopMyIHMpOBATH OIIPEACICHUS: XUMHUECKAst

CBA3b, DJIEKTPOHHA 11apa, HOHBI,

OOMEHHBIH U JOHOPHO-AKIIETITOPHBI MEXaHU3MBI,
OKHCJICHUE, BOCCTAHOBJICHHE, KPUCTAJIIMYECKAs pe-
LIETKA, IEKTPOOTPULIATENIBHOCTD, JUIIOJb, IIOJIMME-
PBL, AUCIIEpCHAs cCUCTEMa, MaccoBasi U 00bEMHast TOJIH.
OTiMyaTh TUIIBI XUMUYECKUX CBA3EH COITIaCHO UX
0COOCHHOCTSIM: MOHHAs, KOBAJICHTHAs MOJIIpHAs, KO-
BAJICHTHAs HEIIOJISIPHAs, METAJIINYECKast, BOJOPOAHAs.
BbIABIIATE 3HaUEHUE PA3TMYHBIX arPEraTHbIX COCTOS-
HUM BEIECTB JiJIsi ObITa, TPOU3BOCTBA, )KUBOU MPUPO-
JBI.

[Tpou3BoIUTE pacyeThl MacCOBOW W OOBEMHOM JTOJICH,
Macchl, 00beMa, KOTMYEeCTBA BEUIECTBA.

PerynsaTuBHbIC

KnaccupunupoBarb NOHATHS Ha OCHOBE
ONpPEEIEHHBIX KPUTEPHUEB.
Ilo3naBaTeabHbIC

[TpuMeHATh MONyYECHHYI0 MH(POPMAILUIO B
pa3IMyHbIX 001aCTAX HAYKH U B )KU3HU.
KommyHukaTnBHbIE

DOopMyIMpPOBaTh PEUEBbIC U NHUCHMEHHBIE
BBICKa3bIBaHUs

JlaTh XapakTEpUCTHKY BaXHEHIIUX IHPEICTaBUTEIECH
JPYTHUX KJIaCCOB OPTaHUYECKUX COEIMHEHUMN: METAHOI
U 3TaHOJ, CJIOXKHBIE 3(QUPBI, )KUPBI, MbLIIA, aJIbJETH/IbI
(popmanbreru M aneTangbAEru]), KETOHbI (ALETOH),
KapOOHOBBIE KHUCIIOTHI (YKCyCHasi KHUCJIOTa, JJi ecTe-
CTBEHHO-HAy4YHOTO Mpo(uis MpencTaBUTeNel APYrux
KJIACCOB KUCIOT).OnpeaessiTh MPUHAJICKHOCTh BEIIle-
CTBa K KJIacCy MO OCOOEHHOCTSIM CTPYKTYPHOI'O CTpO€-
Hus.OTanyaTh 001Me U cueruduuecKre peakium, Xa-
pakTepHble A JaHHBIX KJIACCOB OPraHUYECKUX CO-
eIUHEHUN.

PeryasiTHBHBIE: YMETh CaMOCTOSATENBHO IIjIa-
HHPOBATh IMYTH JOCTIKCHUSI, CAMOCTOSATEILHO
OIPE/IENATh MENH JIeSITEIbHOCTH, BbIOMPATh
HauOosee F3PPEKTUBHBIC PEIICHHUS .
IMo3HaBaTeJbHbIE:  COCTABJIATH
KOHCIIEKT TEKCTA.
KoMMyHHKATHBHBIE: KOJUIEKTHBHO (OPMY-
JIMPOBATH LIEJIU U 3a/1a4U YPOKa

TC3UCBI H
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Bona. PactBopsl. PacTBo-
penue. MaccoBas J10Jist
PacTBOPEHHOI'O BEIIECTBA

[1] T'naBa 4

[IpuroroBieHue pacTBopa 3aaHHOI KOH-
LIEHTPALIH.
[1] § 2 Ne 1,2,3 Ctp.63

OnexTponuTuyeckas aucconuanud. Jucco-
AU KMCIIOT, COJICH U OCHOBAHMI.
Peakmust nornoro ooMeHa.

3HaHus 00 OCHOBHBIX XMMHUYECKUX IPOIECCAX W SB-
JICHUSAX, 0 XUMHUYECKUX 3aKOHOMEPHOCTSIX U 3aKOHaX.
YMeHue ucroib30BaTh UHTEIUIEKTYaIbHbIE ONIEpaIUu:
aHaJIM3, CHHTE3, 0000IIeHNE, CHCTEMATU3AIIA
YMeHHe COCTaBIATh YPaBHEHUS TUCCOIUAIIMU KUCTIOT,
coJIeil 1 OCHOBaHMH.

PerynsaTuBHbIC

CucreMaTu3UpOBaTh 3HAHNUS U IPUMEHATH
UX B JKU3HU.

Ilo3naBaTeabHbIC

[IpuMeHsTH MOTy4YEHHbIE 3HAHUS B pa3-
JUYHBIX 00JIaCTAX HAYKU U )KU3HU.
KommyHukaTnBHbIE

Paborath B nape 1 B KOJJICKTHBE.

Kucnore!  ux cBoicTBa.
[1]TnaBa5 § 1 Ne4 Crp. 73 Tloaro-
TOBKA KPOCCBOP/A I10 TEME «KUCIIOTHI»
OcHOBaHUS U UX CBOMCTBA.
Counm, ux CBOMCTBA.
I'unponus coneil.
[1] § 3,4 Ne 4 Ctp.82 IloaroroBka coobie-
Hus «Mcropus crexia Okcunbl. Kinaccudu-
Kars OKCHIIOB. XMMHYCCKHE CBOMCTBA,
MOJTydeHHeE.

[1] § 5 Ne 7 Ctp.921

JaTh XapakTepuCTUKY BaXXKHEHIINX NpeACTaBUTEICH Kiiac-
COB HEOPTaHUYECKHUX BEIIECTB: KUCIOTHI, OCHOBAHUS, COJIH,
OKCH/IBI.

Onpenensars NPUHAIEKHOCTH BEIIECTBA K KJIACCY MO 0CO-
OEHHOCTSIM CTPYKTYpPHOTO CTPOCHUISL.

Ominyathk 001HMe U creludUUecKue peakluuy, XapaKkTep-
HBIE JUTS JAaHHBIX KJIACCOB HEOPTaHUYIECKUX COETMHEHUI

PeryasiTHBHBIE: YMETh CaMOCTOSITENIFHO ILTa-
HUPOBATH IyTH JOCTHKEHUS, CAMOCTOSTEIHHO
ONpeACATh eI JCATCIBLHOCTH, BBIOUPATH
HauOosee 3((HEeKTUBHBIEC PEIICHUS .
IMo3naBaTejabHBIE:  COCTABIATH
KOHCIIEKT TEKCTa.
KoMMyHHUKAaTHBHBIE: KOJUIEKTHBHO (HOpMYy-
JHMPOBATH LIEJU U 33/1a91 YpOKa

TC3UCHI U

Knaccubukanys Xumude- [1]T'maBa 6 §
cKuX peakuui. Oxkuciau- 1 Ne7,8
TCJBHO- Crp.98 Ca-
BOCCTAHOBHTEIIBHBIC PEAK- | \1oroo
o peskut, Jamone | TR P
MOCTbh CKOPOCTH XUMHYE- 6ota «Co-
CKUX peakLuil OT pa3any- CTaBUTD
HBIX (PaKTOPOB. YPaBHCHHUA
[1]1§ 3 Ne5 Ctp.105 O6pa- | OKHCIHA-
TUMOCTh XMMHUYECKHX pe- TEJIBHO-
akiuil. XuMuueckoe pas- BOCCTaHO-
HOBECHH. BUTEJIbHBIX
[1]§ 4 peaKkuuii»

@OopMynHMpOBATH IMOHATHE O XMMHUYECKOUN PEaKINH, €€
pe3yabTaTax, OCHOBHBIC OIIPECIICHHUS.
XapakTepru30BaTh PA3IMYHbBIE TUIIBI XUMUYECKHUX Pe-
aKILW: peaKuu pPas3iIoKEHUs, 3aMEILICHN, COeIUHE-
HUsi, oOMeHa, IPUCOECTUHEHHUSI, TOPEHHUSI.
MopenupoBaTh IOCIEACTBHS IPOTEKAHNS PEaKIUN Ha
OCHOBAaHUU IIPUHAJIEKHOCTH €€ K OIPEIACICHHOMY
TUILY.
[Ipon3BoaUTE pacyeTsl MapaMeTPOB XUMUYECKHX Pe-
AKIIMA.

BBIABIATE CXOACTBA M OTIMYMUSA B PEAKIMAX
OpPraHUYECKUX U HEOPraHUYECKUX BEIIECTB.

PerynsitTuBHbIe

Knaccudunuposats nHpopmanuio onupa-
SCh Ha 3aJJaHHBIC KPUTEPHUH.
ITo3naBaTe/IbHBIE

CTtpouTth peueBoe BhICKa3bIBaHUE HA OCHO-
BE MOJIy4€HHON MH(POPMAIUH.
KomMmyHuKaTHBHBIE

[Tonmyyars uHpopmarmio, padoTast B KOJI-
JIEKTHBE.

PaccmoTtpenue obpasios Merawio, Biawn-
MO/JICCTBHE METAJUIOB C PACTBOPAMH COJICH.
Metamisl. OCOOCHHOCTH CTPOCHHUS. X UMH-

qupMy.]'IPIpOBaTL ONPCACIICHUA: XUMUYCCKasA
CBA3b, DJICKTPOHHAM I1apa, NOHBbI,

PerynsaTuBHbIe
KnaccudunupoBats NOHATHS Ha OCHOBE
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yeckue U puzndeckue cpoiicta. O0mue
CBOJCTBA MMOJTYUCHHUS METAJIOB.

[1]T'maBa 7. Ne 1,2,3 5(a,6) Ctp.120
[ToAroTOBUTE COOOIIIEHUE «POJTH ME
TaJUIOB B UICTOPUU YEJIOBEYECKON LIUBH-
JIA3ALAN

Hewmeramiasl. OcoOeHHOCTH CTPOCHHUS.
OKHCIUTETBHBIC U BOCCTAHOBUTEIILHBIC
CBOJICTBA.

[1]§ 4 Ne 3,4 C1p.123

OKHCJIEHUE, BOCCTAHOBJICHHE, KPUCTAJIMYECKAs pe-
IIeTKa.

BoiBSTE 3HaUEHUE PA3TUYHBIX arpEraTHbIX COCTOS-
HUH BelIecTB /i ObITa, IPOU3BOICTBA, KUBOU MPH-
POJIBI.

Otnuuath o61mKe u cienuduueckrue peakiiuyu Xxapak-
TEpHBIE JIJIs1 METAJVIOB U HEMETAJUIOB.

OIIPEEIIEHHBIX KPUTEPUEB.
ITo3HaBaTeabHbIE

[IpuMeHATH NOy4YEHHBIE 3HAHUS B pas3-
JUYHBIX 00JIACTSAX HAYKH M JKU3HHU.
KoMMyHuKaTUBHBIE

dopMynHpoOBaTh pEeUEBbIC M ITUCHMCHHBIC
BBICKA3bIBaAHU .

IMpakTnyeckoe 3ansitue | [1]Pabora

Pewenue sxcnepumMen- Ne3

TaJIbHBIX 3a/1a4 Ha pac- Crp.224

[O3HAaBaHUE HEOPraHu-

YECKUX BEIIECCTB.

JlaGopaTopHoe 3aHsiITHE [1]OmbIT XapakTepnu30BaTh OCHOBHBIE OSTalbl pPa3BUTHS OpraHnde- | PeryasiTuBHble

WsrotoBnenue Mmoaenen 24,cTp.238 | cCKOMl XWMHWHM, OPraHUYECKYI0 XHMHIO C TOYKH 3peHus | CucTeMaTH3upoBaTh 3HAHWS WCIONB3yd 3a-
MOJIEKYJI OpraHUYECKUX I'maBa 8 § 1 | npeamera uzyueHus. JIaHHBIE KPUTEPUHU.

BemecTB. [Ipeamer opra- ®opMynaMpoBaTh ONpPENEICHUs, Takue Kak n3omepusd, Ba- | [lozHaBaTeabHbIE

HUYECKOW XUMHH U TEOPHS JICHTHOCTh, XMMUYECKOE CTPOEHHUE, TOMOJIOTHuecKuil psin. | Mcrmonp3oBate pasziauyHble WCTOYHUKM —HH-
CTPOEHUS OPraHUYECKUX ®dopMyIMpOBaTh OCHOBHBIC TOJOXEHHS Teopud A. M. | dhopMaiuu ¢ 1eNbIo MOJyUYeHUS 3HAHHIA.
coenuaeHnt A.M. byTie- ByrnepoBa, NpUMeHATh UX B U3yYEHHUU OPraH 4ecKod xu- | KoMMyHUKaTHBHBIE

poBa. MUH. AZIeKBaTHO OLICHWBAaTh pabOTy CBEPCTHHUKOB,

Krnaccudukarnus opraHM4ecKrux BEIeCTB H
KJIAaCCU(UKAIIHSI PEaKIUil B OpraHUIECKOM
xumun. [1]§ 2,3 Ne 2 Ctp.145 CocraButh
tabmmny «Kiraccndukanus opraHn4ecKux
BEILECTBY»

BBICKA3bIBATH TOYKY 3pCHUS.

Ankanbl. 'oMonoruueckuil psij, HOMEHKIIa-

Typa, XHMUYECKHE CBOWCTBA, IPUMEHEHHE.

[1]TmaBa 9 § 1 Ne 1,2,3 Ctp.157 Cocra-
BUTB TECT MO TeEME «AJKAaHBDY

Ankensl. 'oMonoruueckuii psiji, HOMEHKIIA-
Typa, XUMHUYECKUE CBOICTBA, MPUMEHEHUE.
§2Ne 1,2 Crp.162

JlMeHbl U KaydyKH.
[11§ 3 TloaroroButh coobmienue «Mctopust

dopMyTUpOBaTh ONpEICICHUA: YIJICBOJAOPOAbI, 00IIas
(dbopmyna, CTpyKTypHast U MOJICKYJIIpHas (GOpMyJbI, aika-
HbI, aJIKCHBI, AJIKaIWUCHBbI, aJIKUHbI, APCHBI.
XapaKTemeBaTL aJIKaHbl C TOYKH 3pCHHA CTPOCHHA MO-
JIEKYJI: CTPYKTYPHOU U MOJIEKYJISPHOH popmyit.
XapakTepru30BaTh KJIaCChl YTIICBOIOPOIOB C TOUYKH 3PEHUS
0COOEHHOCTEH CTPOCHUS UX MOJIEKYIIL.

[IporHo3upoBaTh XUMHYECKHE CBOMCTBA BEIIECTB COTJIACHO
MIPUHAJUIKHOCTH MX K KJIaccaM yTIIeBOJOPOIOB.

PerynasTuBHble

Knaccupunmposats nHpOpMALINIO, HCTIOIB3YS
pa3Hble HCTOYHHKH.

ITo3naBaTeabHbIC

AHanM3UpOBaTh HATJSIAHBIC SIBJICHUS W HH-
(dopmanuio BepOTLHONW W THCEMEHHOH (op-
MBI.

KoMmyHnkaTuBHBIE

JaBate anexkBaTHYIO OLIEHKY paboTe CBepCT-
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KaydyKay

AJIKVHBI U apeHbI.
[1]1§ 4,5 Ne 5 Ctp.171 «CocraBnenue tad-
JIUIBI —CPaBHUTENbHAS Xap-Ka YIJIeBOI0PO-
JTOBY

[IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB.
O3HaKOMJICHHE C KOJUICKIIHEH 00pa3IoB
HEPTH.

[1]§ 6 Bompocsr 1-7 Ctp.184

Onpenenars NpUHAIISKHOCTh BEIIECTBA K KIaccy M0 0CO-
OEHHOCTSIM CTPYKTYpPHOTO CTPOCHUSL.

DopMynHpOBaTh CXOACTBA U OTJIWYHUS CBOWCTB COEAMHE-
HUH pa3HBIX KJIACCOB, MPUMEHST UX B OINPEICICHUU yTIe-
BOJIOPOJIOB.

OTrnuyath OOIME W CHEIM(PUICCKHE PEaKIUH, XapaKTep-
HBIC JUISL JAaHHBIX KJIACCOB YTJICBOJOPOIOB.
XapakTepru3oBaTh MPUMEHEHHUE YTJIEBOJIOPOJOB HA OCHOBE
COOTBETCTBYIOIINX UM CBOMCTB.

HUKa, TNPpUHUMATb Y4YaCTHC B KOJUICKTUBHOM
JCATCIBHOCTH.

CrpThl 1 PEHOIIBI.

[1]'maBa 10 § 1,2 [ToaroToBHUTH COOOIIECHHE
«JTaHoNI-BeIUyaiiiiee 6J1aro U CTPAIIHOE
3510%» CBOMCTBA OJHOATOMHBIX U MHOT'O-
ATOMHBIX CIIHPTOB.

[1]OnmIT 27,29 C1p.239 M3yueHue CBONCTB
QJBJICTU/IOB U KaPOOHOBBIX KHUCIIOT

[1]OmerT 32,c1p. 240 § 4,5,

CrnoxHbie 23QUpsI U XUPBL.MbLTa
[11§8 5 cTp206 Ne 1-4

YrieBobl; X KiaccupuKanus
[1]OmsIT 35,36 cTp.241 § 6 Ne 1-7 cTp.212

dopmynupoBath omnpeneneHus: QyHKINOHANBHAS TPYIINa,
CIHPTBHI, aJbICTUIbI, KADOOHOBBIE KUCIIOTHI, 3(UPHL, yrie-
BOJBL.

Onpenenar NpuHaAIeKHOCTh BEIIECTBA K KJIaccy 10 HalH-
Y10 (PYHKIHOHATIBHOU IPYIIIHI.

XapakTepr3oBaTh CIOCOObI MOMYyYEHUS PA3IHYHBIX KHCIIO-
POACOAEPKALIUX OPTaHUYECKUX COEIUHEHUM.
@opMyaMpOBaTh BBIBOABI NMPOTEKAHMSI XUMHUYECKHX SBIIE-
HUU U peakuuil.

[MpumeHeHne 3HaHWA 00 OPraHWYECKUX COEIWHEHUSIX B
MOBCEHEBHOM KU3HH.

®opMyaMpoBaTh 3HAYEHHE KHUCIOPOACOAEPKAIUX COECIH-
HEHHU JUIs1 )KUBOW ITPUPOABI.

PerynasituBHble

@opMyIHpOBaTh BBIBOABI K Pa3IUYHBIM SIBIIE-
HUSIM, OMHPAasCh Ha MOJY4YEeHHYI WHpOpMa-
LIHIO.

Ilo3naBaTe/ibHBIC

[TpumensTH MOMy4YeHHYI0 HHQOPMAIIHIO B pa3-
JUYHBIX 00IACTAX HAYKU U B KU3HMU.
KoMMyHHKaTHBHBIE

BricTynate co cBOEd TOYKOW 3peHHUs Tepen
KOJJIEKTUBOM

AMUHBI. AMUHOKHCIIOTEI.

dopmynupoBath omnpeneneHus: QyHKIMOHAIBHAS TPYIINa,
aMHHBI, aMMHOKHCJIOTBI, DEPMEHTBHI.

OmnpenensT NpUHAAIEKHOCTb BEIECTBA K KJlacCy 10 HaJlU-
Yr0 (QYHKIIMOHATBHOM TPYIITIHL.

XapakTepru3oBaTh CIOCOObI MOJYYEHHUS Pa3InYHBIX a30T-
COJIEpIKaIlIUNX OPraHNYECKUX COETUHEHUI.

PeryaiTHBHBIE: YMETh CaMOCTOATENBHO IIa-
HHUPOBATh IYTH JOCTIKCHUSI, CAMOCTOSTEILHO
ONpeACATh eI JCATCILHOCTH, BBIOUPATH
HanOos1ee 3 (HEKTUBHBIC PEIICHUS .
IMo3HaBaTeJibHBIE:  COCTABIATH
KOHCIIEKT TeKCTa.

TC3UCBI H
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benku, xumuyeckue CBoiicTBa.

OopMynHpOBaTh BBHIBOABI MPOTCKAHUS XUMHUYECKUX SIBJIC-
HUM U peaKiuid.

[IpuMenenre 3HaHWA 00 OPraHWYECKUX COCAUHEHUSIX B
MIOBCETHEBHOM JKU3HU.

DopMyIHpPOBaTh 3HAUYEHUE a30TCOACPKAIIMX COETHUHEHHUN
JUISL "KUBOU MPUPOJIBI.

KomMyHuKaTHBHBIE: KOJJIEKTHBHO (QOpMY-
JMPOBaTh LIEJIH U 3aJa4u YpoKa

Pacnio3znaBanue miactMacc ¥ BOJIOKOH.
JAnddepenunpoBaHHblii 3a4eT.

DOopMyIMPOBATh ONPEIEIICHHUS: IIOJIUMEPHI, BOJIOKHA, TEP-
MOIUIACTBI, pEaKTOILIACTHI, IIJIACTMACCa, CHHTETHYECKUE
Kay4qyKH.

OTinyath pa3nuyHbIe TOJIUMEPHI IO BHEITHUM MTPU3HAKaM
1 OCOOCHHOCTSIM MPOTEKAHNS XUMHUYECKHUX SIBIICHHUH.
®opMyaMpoOBaTh 3HAYEHNE NCKYCCTBEHHBIX U CHHTETHYE-
CKUX TIOJIMMEPOB IS OKpYIKaroleil cpe/ipl, ObITa U JKUBOU
MIPUPOJBL.

PeryasituBHbIe

CucTteMaTH3UpOBaTh 3HAHUS U IPUMEHSTh HX
B JKM3HU.

Ilo3naBaTe/IbHBIC

[IpuMeHsTh OTy4YeHHBIE 3HAHUS B Pa3IMIHBIX
00acTsIX HAYKH U J)KU3HU.
KoMMyHHKaTHBHBIE

Paborats B mape v B KOJUICKTHBE.
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Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl

Aynutopust Ne 212(1) - yueOHas ayauTopus IUisl NPOBEIEHUS TEOpeTHYE-
CKHMX 3aHATUM (YPOKOB), MPAKTUUECKUX 3aHSITUM, TPYIIOBBIX U UHIUBHUIYaJIbHbBIX
KOHCYJIbTallMi, TEKYILIETO KOHTPOJISL U MPOMEKYTOUHOU aTTectannu. KabuHer xu-
MUU U OMOJIOTHUH.

OcnamenHocts: KommiekT yueOHON MeOenu: CTOMbl, CTY/bs, JOCKA, IIKa-
¢u1. IlepeHOCHOM MYyJIBTHUMEIUIHBIA MPOSKTOp, HOYTOYyK mepeHocHoi, Libre
Office CBoboano pacnpoctpansemoe [10 , Free Conference Call (cBoGonnast nu-
1eH3us), Zoom (CBOOO HAS JTUIIEH3US).

[lepeyeHb XMMHUYECKMX PEAKTHBOB MO HOMeHKiarype. [lepeueHpb Kosuiek-
uuu. [Ipubop nns nomydenus razoB. Habop cTekiassHHON nocyibl (TPOOUPKH, KOJI-
Ob1, cTakanbl). Habop cnmpToBok. HCTPYKITMOHHBIC KapThl K J1a00OpaTOPHBIM pa-
ootraMm. CTeHEI.

YYEBHO-METOIUYECKOE 1 MATEPUAJIBHO- TEXHUTYECKOE OBEC-
INEYEHUE I[TPOI'PAMMBI YUEBHOU AV CLHUIUIMHBI « XMW »

OcBoeHue mnporpamMmbl y4eOHOM AMCHUIUIMHBI «XHUMHS»» MPEANoaraet
Hajguyue B Mpo(decCHOHAIBHON 00pa30oBaTeNbHOW OpraHu3alluy, peau3yrouien
o0pa3zoBaTeIbLHYIO TPOrpaMMy CpEIHETO o0IIero o0pa3oBaHus B Ipejenax 0CBoe-
Hust OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs, KAOMHETa XUMHUU C
naboparopueid U JaOOPAHTCKOM KOMHATOM, B KOTOPOM HMEETCS BO3MOXKHOCTH
oOecrieuyuTh CBOOOIHBIN JoCTyN B VIHTEpHET BO BpeMsi y4eOHOTO 3aHSITHS U B Tie-
pHOJT BHEYYEOHOM JEATETHHOCTH 00YYaIOIIUXCSI.

[Tomenienne kabuHETa JOJKHO YAOBIETBOPITH TPEOOBAHUSIM CAHUTAPHO-
snuAeMuoiorndeckux npasmwit U HopmaTuBoB (CaunlluH 2.4.2 Ne 178-02), u ocHa-
IICHO TUMOBBIM 00OPYTOBaHMEM, YKa3aHHBIM B HACTOSIIIUX TPeOOBAaHUAX, B TOM
YHCJIE CTECIHATM3UPOBAHHON y4eOHON MeOeNbio U cpecTBaMU 00y4YeHUsI, JOCTa-
TOYHBIMH JTsI BBITIOJTHEHUS TPEOOBAaHU K YPOBHIO TIOJITOTOBKU O0YYaFOIIIHXCS.

OcHanenue kabuHera:

* KOJIJICKIIHSI XHMUYECKHUX BEIECTB;

* BUJI€OMaTEpHUaIbI;

* BEChl aHAJTUTUYECKUE;

* MHUKPOCKOTT,

* XUMHYEeCcKas mocyzaa (MpoOUPKH, KOJIOBI, CTAKaHbBI, IUIHMH/IPHI, CTCKIISTHHBIC
MaJ0YKu);

* pEaKTUBBI (KUCIOTHI, IIEJIOUYH, COJIU, OKCUIbI);

* MYJIbTUMEIUWHBIN IPOEKTOP

B cocraB yueOHO-MeTOIMUECKOTO KaOWHETa XUMUU BXOJIAT:

* MHOTO(YHKITMOHATHHBIA KOMILUIEKC MPEoAaBaTes;

* METOJUYECKHE Pa3paboOTKH;

* TUJIAKTHYECKUE MaTepHaJIbI,

* TECTHI;
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* MPAaKTHUYECKHUE U JTA0OpaTOpHBIE PAOOTHI,

* [ICYaTHBIC M SKPAHHO-3BYKOBBIE CPEJICTBA O0YUCHHS;

* CpelICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIH;

* [IEPEYHU OCHOBHOM M JIOTIOJTHUTEILHON yUeOHOU TUTEpaTypHhl;

[IpoBenenne yueOHOrO mpoliecca MOXKET OBITh OPraHHU30BaHO C HCIOJIb30-
BanueM DM OC yHuBepcureta u B IUppoBoi cpesie (TpymIibl B COMUAIBHBIX CETSIX,
AJICKTPOHHAS TI0YTa, BUICOCBSI3b M JApyrue miatdopmbl). YueOHbIE 3aHATHS C
MPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa3oBareibHbiX TexHoiorui (JJOT) npoxonsrt B
COOTBETCTBHM C YTBEPKICHHBIM pacrucaHueM. TeKyluil KOHTPOJb U MPOMEKY-
TOYHAsI aTTecTanus 00ydaromuxcs nmpopoautcs ¢ mpumernernem JJOT.

MeTOIlI/I‘leCKI/Ie MaTepualabl

Dpoumanvublil ONPoOc, YCMHuLLL onpoc, beceoa, paboma y 00CKU

[Ipy MHAMBUAYAIbHOM OIPOCE MpENoAaBaTeNb BbI3bIBACT OOydarollerocs K
JIOCKE, KOTOpOH 00ydaroIuics MOJIb3YeTcs Uil TOro, 4TOObI cAeaTh HeoOX0u-
Mble 3anucu. OTBeT 00ydarollerocs BbICIYIIMBAET Bcs rpynma. Omubku, aomy-
[ICHHbIE 00YyYaromMUMCs, KOJJIEKTUBHO aHAIM3UPYIOTCS U ucnpasisitorcsa. Opon-
TaJbHBIM OMPOC 3aKIIFOYAETCA B BBI30BE MHOTMX OOYYalOIIMXCS IJIs1 OTBETA HA BO-
IIPOCHI 10 pa3jesiaM XUMHH, TpeOyrolue HeO0IbIIOro N0 00beMy OTBETa (HApHU-
Mep, OIpejesieHre kaHpa U (OopMbl COUMHEHHMS], €r0 aBTopa M T. 11.). Yaie Bcero
OIPOC MPOBOJUTCS U1 MPOBEPKHU MaTepuaia, KOTOPbIM HYXHO 3allOMHUTbH WM
0€3 KOTOpOro HEBO3MOXXHO YCIEITHOE MPOABMKEHHUE BIIEPE] B U3YyUYEHUU JTUCLIU-
TUTUHBI.

Lenpro ycTHOTO cobecenoBaHUs SIBISIOTCS OOOOIIEHHWE M 3aKpEIJICHUE HU3Y-
YEeHHOr0 MaTepHalia 1o pasaenam XuMuu. 1Ipu noAroToBke cienyeT ucroib30BaTh
JIEKIMOHHBIN MaTepuai u yueOHyto nurepatypy. Cieyer BHUMATEIbHO IPOYECTh
CBOM KOHCIIEKT JIEKIIMHU I10 U3y4aeMOU TEME U PEKOMEHAYEMYIO Jureparypy. llpu
3TOM Ba)KHO HAYUYUTHCS BBIIEISTH CAMOE TJIABHOE M COCPEAOTAYMBATH HA HEM OC-
HOBHOE€ BHUMAaHuE NpH MoArotoBke. C HE3HAKOMBIMM TEPMUHAMU U MOHATHIMHU
CJIElyET 03HAKOMMTBCS B IIPEIAracMOM TJIOCCApHH, CIOBAPE WM SHIMKIIONEIUH.
OTBeT Ha KaXIbIi BOMPOC JAOHKEH OBITh JOKA3aTEIbHBIM U ApTYMEHTHPOBAHHBIM,
oOy4aroniemMycsi Hy’)KHO YMEThb OTCTauBaTh CBOI TOUKY 3peHus. OOydaromiemycs
HAJUIEKUT XOPOLIO MOATOTOBUTHCS, YUTOOBI UMETH BO3MOXKHOCTh TPAMOTHO U MOJI-
HO OTBETUTh Ha 3a/laHHbIE €My BOIIPOCHI, CYMETh CIeNaTh BBIBOABI U MOKa3aTh
3HAYMMOCTh JaHHOW MpoOJeMbl ajisi u3ydaemoro matepuana. Ho nias Toro yToObl
MPaBUJIBLHO U YETKO OTBETUTH HA MOCTABJIEHHBIN BOMPOC, HEOOXOIUMO MPABUIBHO
YMETh M0JIb30BAThCSl yUEOHOM U IOMOJHUTEIBHON IUTEPaTypO.

Tecm no xumuu
Kax u mrobast npyras ¢opma moAroToBKM K KOHTPOJIIO 3HAHUI, TECTUPOBAHUE
UMeEET Psii 0COOEHHOCTEH, 3HAHNUE KOTOPBIX TTOMOTAET YCIEITHO BBITIOJHUTH TECT.
MoXHO 1aTh ClIeayOIINE METOANYECKUE PEKOMEHIAIINN:
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* [Ipexxne Bcero, cieayeT BHUMATEIbHO HM3YYHTh CTPYKTYPY TE€CTa, OLIEHUTH
00BEM BPEMEHHM, BBIIEISIEMOrO Ha JaHHBIN TECT, YBUIETh, KAKOTO TUIIA 3a/laHUS B
HEM coJiepkKaTcs. DTO IOMOXKET HACTPOUTHCS Ha paldoTy.

* Jlydiie HaUMHATH OTBEYATh HA TE€ BONPOCHI, B IPABUIBHOCTH PEUIEHUS KOTO-
pPBIX HET COMHEHMI, [TIOKa HE OCTAaHABJIMBAsCh Ha TE€X, KOTOPHIE MOTYT BbI3BATh
JOJITHE pa3IyMbsl. DTO MO3BOJIUT YCIOKOUTHCS U COCPENOTOUYUTHCS Ha BBINOJIHE-
HuM 0o0Jiee TPYAHBIX BOIIPOCOB.

* OueHb Ba)XXHO BCErJa BHUMATEIbHO YUTATh 3aJaHMs 0 KOHIA, HE TBITAsICh
MOHSATHh YCJOBHUS «IIO TIEPBBIM CJIOBaM» WJIHM BBIMOJIHUB TOJOOHBIC 3aJaHUS B
IPEIbIIYIINX TECTUPOBAHUAX. Takas CHelKa HEPEAKO MPUBOIUT K JOCaTHBIM
OIIMOKaM B CaMbIX JIETKHX BOIPOCaXx.

* Ecnu Bbl He 3HaeTe OTBETa Ha BOIPOC WM HE YBEPEHBI B MPABUIBLHOCTH,
CJIeTyeT MPOIMYCTUTh €T0 U OTMETHTbh, YTOOBI TOTOM K HEMY BEPHYTHCSI.

* [Icuxomnoru Takxke COBETYIOT AyMaTh TOJIBKO O TeKylleM 3aaaHuu. Kak mpa-
BUJIO, 3a/laHUsl B TECTAaX HE CBSA3aHbl APYT C APYrOM HENOCPEACTBEHHO, IIO3TOMY
HEOO0XOMMO KOHLIEHTPUPOBATHCS Ha IaHHOM BOIIPOCE M HAXOJUTh PEILECHUs, 01
XOSAIIMEe UMEHHO K HeMy. Kpome Toro, BHIOJHEHHE 3TOM PEKOMEHJALUU JacT
ellle OJMH NCUXOJOrHuecKuil 3((HEeKT — MO3BOJIUT 3a0BITh O HEyAaue B OTBETE Ha
IpeIbIIYIINNA BOIPOC, €CIIN TaKOBast UMeJla MECTO.

* MHorue 3aaHusi MOKHO ObICTpee pEelINTh, €CJIM HE UCKaTh Cpa3y IpaBUJIb-
HBI BapuaHT OTBETA, a MOCJEA0BATEIbHO UCKIIIOYaTh T€, KOTOPbIE BHO HE MO-
XOJAT. MeToa MCKIIIOUEHUS MO3BOJISIET B UTOT€ CKOHIIEHTPUPOBATh BHUMAHHE Ha
OJTHOM-JIBYX BEPOSTHBIX BapHAHTAX.

* PaccunTeiBaTh BBIMOJHEHHUE 33/laHUN HYKHO BCErja Tak, 4TOOBI OCTalOCh
BpeMsl Ha MPOBEPKY M A0paboTKy (mpumepHo 1/3-1/4 3ammaHupoBaHHOTO BpeMe-
HU). Torga BEpOSTHOCTH OMUCOK CBOAWUTCSA K HYIIO U WMEETCS BpEeMsl, YTOOBI
HaOpaTh MakCUMyM OajlIOB Ha JIETKUX 3aJlaHUSIX U COCPEIOTOUUTHCSA Ha PEIEHUU
0osee TpyIHBIX, KOTOPbIE BHaUase MPUILIOCH IPOMYCTUTb.

* [Ipouecc yranpiBaHusi MPaBUIBHBIX OTBETOB KEIATEIbHO CBECTU K MUHHUMY-
My, TaK KaK 3TO YpeBaTO TEM, 4TO oOydarouuiics 3a0yAeT O IIaBHOM: YMEHHUH HC-
M0JIb30BaTh MMEIOIIMECS HAKOIUIEHHbIE B y4eOHOM Hpolecce 3HaHMs, U Oyner
HaZesThcs Ha ynady. Eciu yBepeHHOCTH B IPAaBWJIBHOCTH OTBETA HET, HO MHTYH-
TUBHO TOSIBJISIETCS MIPEANOYTEHUE, TO ICUXOJOTH PEKOMEHAYIOT TOBEPSITh UHTYU-
UM, KOTOpasi CYNTACTCS MPOSIBICHUEM TITyOMHHBIX 3HAHUW W OIbITA, HAXOIALITNX-
Csl Ha YPOBHE TOJICO3HAHHS.

[Ipu moAroTOBKE K TECTY MO XMMHH HE CIEAYET MPOCTO 3ay4ynBaTh, HEOOXOIU-
MO TIOHSITH JIOTHMKY H3JI0’)KEHHOTO Marepuana. DTOMY HEMajo CIOCOOCTBYET CO-
CTaBJIEHUE PA3BEPHYTOTO IJIaHA, TAOJIUI], CXEM, BHUMATEIbHOE U3YUEHUE MaTepH-
ana. bosplyo MoMoIlb OKa3bIBaIOT OMYOJIMKOBaHHBIE COOPHUKU TecToB, MHTEp-
HET-TPEHAXKEPHI, TIO3BOJISAIONINE, BO-TIEPBBIX, 3aKPETUTh 3HAHUS, BO-BTOPBIX, MPH-
o0pecTr COOTBETCTBYIOIINE MCUXOJOTHUYECKHE HABBIKU CaMOPETYJISIIUU U CaMo-
KOHTpoJsL. IMEHHO Takue HaBBIKM HE TOJIbKO MOBBIIIAIOT 3()PPEKTUBHOCTH MOJATO-
TOBKH, MO3BOJISIIOT O0JI€€ YCIENIHO BECTU ce0si BO BpeMsl BBIIIOJIHEHUS TE€CTa, HO U
BOOOIIE CTOCOOCTBYIOT Pa3BUTHIO HABBIKOB MBICIIUTEILHON paOOTHI.
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Konumponvhas paboma (camocmosmenvhas paboma, paboma ¢ KapmouKamis)

no Xumuu

KonTtpoarHas paborta (caMmocTosiTesibHas paboTa, paboTa ¢ KapTOuKaMu) SIBJISI-
€TCSl OJHOM U3 COCTaBIIAIONIMX YYEOHOU AESTENBHOCTH O0Yy4arollerocs mno oBjia-
neHuto 3HaHusMU. K ee BBINOJHEHHI0O HEOOXOAMMO MPHUCTYIUTH TOJBKO MOCIE
U3Y4YEHUS Pa3/IeiOB XUMUHU.

[{enpr0 KOHTPOJIBHON PAOOTHI (CaMOCTOSITEILHON PaOOThI) SIBISETCS OMpEIe-
JICHHsI Ka4eCTBa YCBOGHUS JICKIIMOHHOTO MaTepuaia U 4acTU JAUCUUIUINHBI, Mpea-
HA3HAYCHHOM JJI1 CAMOCTOSITEIbHOTO U3yUeHUSI.

3amaun, cToAlMe mepea oOydaromuMcs TPy MOATOTOBKE M HAlMCAHUU KOH-
TPOJBHOU PabOTHI (CAaMOCTOATEIBLHON PabOTHI):

1. 3aKkperieHre MOJIyYeHHBIX paHee TEOPETUIECKIX 3HAHUH;

2. BbIpa0OTKa HABBIKOB CAMOCTOSITEIBHON padOThI;

3. BBISICHEHHE TOJATrOTOBJIEHHOCTH OOydarouerocs K Oyaymiel mpakTH4ecKon
pabore.

KonTponbHble paboThl (CaMOCTOSITENbHBIE Pa0OThI) BBIMOJHAIOTCA B ayJIUTO-
pum, noj HaOIOAeHUEM mpernojaBareis. TeMa KOHTpOoIbHON paboTsl (camocTos-
TENbHON padOThl) U3BECTHA U IPOBOJUTCS OHA IO CPABHUTEIBHO HEJIABHO U3yUECH-
HOMY MaTepuaiy.

[IpenonaBarenb rOTOBUT 3afaHusl MO0 MO BapuaHTaMm, JIMOO MHAUBUAYAIBHO
UL Kakioro obyuyaromerocs. [1o copepkannio paboTa MOKET BKIIOYATh TEOpe-
TUYECKUI MaTepuan, 3aJa4d, TeCThl, paCYeThl U T.N. BBHIOJHEHUIO KOHTPOJIHHOU
paboTHI PEAIIECTBYET HHCTPYKTAXK MPEToaaBaTels.

KitoueBbiM TpeOoBaHHEM IPHU MOATOTOBKE KOHTPOJIBHOW paboThl (camocTosi-
TEJIbHOW pabOoThl) BBICTYNAET TBOPUYECKUN MOAXOMA, YMEHHE 00pabaThiBaTh U aHa-
JAU3UPOBATh UHPOPMAIIHIO, JIEJIaTh CAMOCTOATEIbHbIE BBIBOJIbI, 0OOCHOBBIBATH II€-
Jeco00pa3HOCTh U A(PPEKTUBHOCTh TpEIaraéMblX PEKOMEHIAIMNA U pPEelIeHUuN
npo6iieM, YETKO U JIOTUYHO U3J1araTh CBOM MbICiU. [10ArOTOBKY KOHTPOJBHON pa-
00ThI (CaMOCTOSITENIbHON PabOThI) CeAyeT HAUYMHATh C MIOBTOPEHUSI COOTBETCTBY-
IOLIET0 pas3zesia Mo XHWMHUHU, y4eOHBIX MOCOOMH MO JaHHOW TeMe M KOHCIIEKTOB
JIEKLUMN.

Teopueckoe 3a0anue (3anonHenue madauysvl, paboma 6 mempaou)

Cocraienue cBoiHOM (0000MIAOIICH ) TaOIHIIBI IO TEME — 3TO BUJ CAMOCTOS-
TEJIHLHOW pabOThI MO CHUCTEMATH3AIMU 00BEMHON MH(DOpMAIUU, KOTOpasi CBOJUTCS
(00o6mIaeTcsi) B paMKu TaOauIbl. B paMkax CBOJHOW TaOIMIIBI MOTYT HATJISITHO
OTOOpaXkaTbCs Kak pas3zielibl OHON TeMbl (OJJHOTUIAHOBBIA Marepuan), Tak U pas-
JieNbl pa3HbIX TeM (MHOTOIUTAHOBBIA MaTepuan). Takue TabJIMLbl CO3/IAI0TCS Kak
MIOMOIIIb B M3yYEHUH OONIBIIOT0 00beMa yueOHOTO MaTepHaa, xejas IpuaaTh eMmy
ONTUMABHYIO (DOPMY /ISl 3aIIOMUHAHHSL.

YacTp MaTepuana mo cOCTaBICHHUIO CBOJHOM TaOIUIIBI MOXKET OBITH OIpeee-
Ha mpernojaBareieM (Kakue 0ObeKTHI, MPOIECCHl U MO0 KAaKUM KPUTEPHUSIM CpaBHHU-

20



BaTh), a Ipyras 4yacTh MaTepuaia nogoupaercs BamMmu caMoCTOATENBHO MOCIIE U3Y-
YEHHsI COOTBETCTBYIOIIETO Y4eOHOr0 MaTepuala u3 pa3aesioB XUMHUU.

[IpenogaBaTesib MOKET TAK)KE ONPEAEIIUTh TOJBKO OOBEKTHI CpaBHEHUS, a Bam
OyzAeT HEOOXOAMMO CAMOCTOSATEIBHO ONPENEIUTh 10 KaKUM KpuTepusim Bl Oyne-
T€ IPOBOJIUTH CPABHEHUE YKa3aHHBIX OOBEKTOB.

AJNrOpUTM CaMOCTOSITENIbHON paboThl MO COCTaBJIEHUIO CBOJAHOM (00006miaro-
11ei1) TaOIUIIBI:

1. BHuMaTenbHO MpounuTaidTe y4eOHBIA MaTEpHAII IO U3y4YaEMOM TEME XUMUMU.

2. [IpoananusupyiiTe y4eOHBIM MaTepuaj, BbISIBUTE HEOOXOIUMBbIE M JOCTa-
TOYHBIE ISl 3aIIOJIHEHUSI CPABHUTENBHOW TaOIUIBI CBEACHHS (XapaKTepHBIE MpPHU-
3HAKH, YEPThI, BUJIBI U T.11.).

3. O3HaKOMBTECH C 00pa3oM opopMIIECHUS TAOIUIIBI (TIPY HATUYHHN).

4. [Iponymaiite U HadepTUTe CETKy TaOnuipbl. OOO3HAUbTE 3aroJIOBKU rpad
TaOJIULBL.

5. 3anoiHUTE TAOIHITY.

Copep:xanue TaOJIUIBI MOJTHOCTHIO JOHKHO COOTBETCTBOBATH 3a/IaHHOM TeMe.
He cienyeT BHOCUTH U3IHUIIHION WH(OPMALINIO, HE IPUHAJUIEKAIIYIO paccMaTpU-
BAEMOU TEME.

[IpencraBieHHbI MaTepuan U3 pa3/ieloB XUMUU JTOJDKEH OBITh KpaTKO U Ja-
KOHUYHO C(OPMYITUPOBAH.

He nomyckaiiTe mycThIX HE3alOJHEHHBIX rpad.

6. [IpoBepbTe CTPYKTYpPHPOBAHHOCTh MaTepHalia, HaJIHINUEe JIOTUYECKOU CBSI3U
U3JI0)KEHHOW MH(OopManuu.

[TpoBenenne yuyeOHOro npoiecca MOXET ObITh OPTaHW30BAaHO C UCIOJIb30BaHUEM
OUOC ynuepcuteTa U B U(PpoBoit cpene (Tpymnibl B COIUAIBHBIX CETSAX, dIEKTPOH-
Hasl 1OYTa, BUAEOCBSA3b U JIpyrue miaaT@opmsbl). Y4eOHbIE 3aHATHUS C NMPUMEHEHHEM
JUCTAaHIMOHHBIX 0Opa3oBaTenbHbIX TexHoJorui (JJOT) mpoxoasT B COOTBETCTBUH C
YTBEPKIACHHBIM paclUCaHUEM. TeKylMi KOHTPOJIb M IPOMEXKYTOYHAs AaTTECTALlUs
00yJaronmxcst MOXeT MPOBOAUTHCS ¢ mpuMenenrem JJOT

OueHnovnbie MaTepuasbl Npu GopMHUPOBaHMH PadoUeil MPOrpaMMbl
Jducunniunst b/1.7 Xumus

IIpakTHyeckoe 3aHATHE MO TeMe: «PerneHne SKCIepuMEeHTaIBHBIX 3a/1a49 Ha
pacro3HaBaHKE HEOPTAHUYCCKUX BEIIECTBY.

[leam ypoKa: yMeTh J0Ka3bIBaTh OMBITHBIM ITyTEM COCTAB M3YUCHHBIX BEILIECTB, IPO-
BOJIUTH PEAKIIMN MKy BEIIICCTBAMK B PacTBOPE, MOJTy4aTh HOBBIC BEILIECTBA M3 MMEHOIIIXCS
PCaKTHBOB; 3AIMCHIBATH YPABHCHHUSI PEAKIMI B MOJICKYJISIPHOM, HOHHOM; TPOBOIMTH HAOJTHO-
JICHUST, JIETIaTh BBIBOJIBL, CIIOCOOCTBOBATH COBEPILICHCTBOBAHUIO YMEHHSI OCYILICCTRIISITH CAMO- U
B3AMMOKOHTPOJTb 32 PE3yJIbTaTaMi TPOBEICHHOTO XMMUYECKOTO SKCTIGPUMEHTA, YMEHHSI CBOS-
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BPEMEHHO O(hOPMIITH OTUET O TIPOJIENIAHHOM paboTe, PaIMOHATIEHO PACTIPETIENsis CBOE BPEMST; CO-
OMronATH NpaBHIa Mo TEXHUKE OS30ITaCHOCTH; pa3BUBATH MHTEPEC K M3YUEHHUIO MPE/IMETA.

CrpykTypa ypoka:

1.OpranuzatmonHbli otan (1-2 MUHYTHI)

[IpuBercTBUE, OIpEEiCHNE OTCYTCTBYIOIIHX, ITPOBEPKA TOTOBHOCTH YYaIlIUXCSl K
YPOKY, TIPOBEpKa MOATOTOBICHHOCTH KaOWHETAa K MPOBENCHUIO MPAKTHYECKON PaboTHl,
OpraHu3aITsi BHUMAHWUSI.

2.9Tar poBepKH JOMAIITHEro 3aaHusl (5-6 MUHYT)

Ha mom yuanmwimvcst ObII0 3a/1aHO: COCTaBUTH TUIAH PEIICHUS SKCTIEPUMEHTATLHBIX
3a/1a4 ¥ 3aIcaTh ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIIUH.

B Teuenne mzyuenus tembl "Metamibl! yuuTeNieM akIEHTHPOBAIOCH BHUMAaHUE
yUalXCcs Ha BOMPOCAX M YPAaBHEHMSIX XUMUYECKHUX PEAKIMH, KOTOPhIe MOTYT BCTpe-
TUTHCA B MMPAKTUYECKUX padoTax. B TeTpasx ydammmxcst BbIIEIEH JIUCT, TJI€ OHU 3aIHChI-
BAIOT COOTBETCTBYIOIIME YPAaBHEHUSI PEAKIMA. ITUM MaTepUalioM Y4alluMCsl peKOMEH-
JIOBAHO TIOJIL30BAThCS MPU BBITTOTHEHUH MTPAKTUIECKON pabOTHI.

3. Drtar NoBTOPEHUS TEXHUKK O€30MAaCHOCTH MPU BHITOJHEHUH XUMHYECKOTO IKC-
niepuMenTa (4-5 MuHyT). JleMoHCTpars pe3eHTalu U (PPOHTATHHBIN ONPOC YUAITUXCSL.

4. Dran pacnpe/ieNieHust 3a/JaHU 110 BapUaHTaM U CTENIEHH CJIOKHOCTH.

OTan BBINOJIHEHHUS IPAKTUYECKON paboThl M OPOPMIICHHS OTYETA.

5. Otan uH(MOPMUPOBAHMS yUAIIMXCSI O JIOMAIIHEM 3aaHuu. KpaTkuil HHCTpyK-

TaK TI0 BHITIOJTHEHUIO JIOMAIITHETO 3a,/TaHHS.

Xoxa ypoka

I Opraamzanmonnsiii MoMeHT. IloaroroBka k nmpoBeneHUuI0 npaKkTuye-
CKOi1 padoThl.
(1-2 muH)
1. Tlpuserctre. Yuuresb MpoBepsieT TOTOBHOCTH OOYUAOLIAXCS K YPOKY
2. Opraamsanysi BHUIMaHYS, OCTAHOBKA TS YPOKa

Il.(5-6MuH)  Becena o xoze mpoBeieHuUsT padOTHL:

Kaxue TpyaHocTH y Bac BOSHUKIIM MPU MOJTOTOBKE 3a1aHUi TIPAKTHUECKON Pabo-
TBI?

Kak moxno onpenenuts PH+ - cpeny pactsopa?

Kakue peakimy Ha3bIBatOT KAYECTBEHHBIMU?

Kakue kauecTBeHHbIE peaKTUBbI Bbl 3HACTE JUIS1 OMPEACIICHNSI KATHOHOB U AHUOHOB?

1. (5vun) HHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH MpHU PaboTe ¢ KUCIOTaMU, 11ie-
JIOYaMH, COJISIMH, JTAOOpaTOPHOM TIOCY/IO,  HarpeBaTeIbHBIMU MPUOOPaMU.

IV. Pacnpenenenust 3a1aHuii 10 BADHAHTAM U CTEIIEHH CJIOKHOCTH.
IIpoBeneHune mpakTUIeCKOoii padoTsl. (15 —20 muH)

BeimonHsiem Bee AeCTBIS, ONMCAHHBIE B YUEOHUKE. YYallrecs I0JDKHBI PacTio3HATh
BbIJJAHHBIC BEIIECTBA, TIPU 3TOM, UM HEU3BECTHO B KaKOM MOCIIEI0BATEILHOCTU OHH PacIo-
JiokeHbl. OOy4arorecs: paOoTaroOT B TIApe ¥ MOTYYaArOT 33 IaHFS TI0 BAPUAHTAM.
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1 BapuanT

B Tpex BbImaHHBIX MPOOMpKax HaxomsATcs TBepabie Oenble BemectBa: NaOH.
K2CO0s, BaCl,. Jlns pacrio3HaBaHusl JaHHBIX COCMHEHUI pacTBOpUM MX B Boze. Ilocie
ATOrO J100ABUM BO BCE 3 MPOOUPKHU PacTBOp CepHOM KUCIOThI. [1o pesynbTaram BU3y-
AJTbHBIX HAOJTIOJICHHUH ClIelIaéM BBIBOJI O COSMHEHUSX, HAXOISIIUXCS B TPOOUpKaX:

a) 2NaOH + H,S04 = Na,S04 + 2H,0

2Na* + 20H- + 2H* + S0,%- = 2Na* + S04%- + 2H20

OH- +H"=H,0

Het BuanMbIx m3MEeHEHUH, HO €CITH MOTPOTaTh MPOOUPKY pyKaMH, MOXKHO TIO-
YyBCTBOBATh TEILIO, T. K. PEAKIIMA HEHUTPAIM3AIUU SBISIOTCS 3K30TEPMUICCKUMM,
MPOTEKAIOT CO 3HAYMTEILHBIM BBIJICIICHUEM TeIUIa. B 4rcTyr0 MpoOUpKy TTOMECTHTh
CHOBA ATO BEIIECTBO M IO KaIluBIM J00aBUTHh WHAWKATOp (peHonpTasienH, pacTBOp
CTaHET MAJMHOBBIM IIBETOM, 3HAYMT 37ECH IIEI0Yb.

6) K>,CO03 + 2H,S0,4 = K,S04 + Ho0 + CO2

2K + C032- +2H" + 8042- =2K" + 8042- + H,0 + CO,
C032- +2H" = H,0 + CO0,
B nanHOM citydyae, HaOIr0/1aeM BBIJICJICHHE YTJICKUCIIOTO rasa.
B) BaCl;, + H,S04 = 2HC1 + BaS0y,
Ba?" +2C1- + 2H" + 250,%- = 2H* + 2CL- + BaS0y,
Ba** + 2S0,% -= BaS04;
HaoGromaem BeIzieIeHHE O€JIOro OcajKa.

2 BapuaHT

B Tpex BeImaHHBIX TIPOOHpPKaX HAXOMATCS TBepAble Oenbie BemiecTBa: Na2SO4.
CaC03, KCI. [lns pacnio3HaBaHMS TaHHBIX COSAWHEHUI PacTBOPUM WX B Boje. B of-
HOU TIPOOUPKE B BOJIC HE PACTBOPUTCS TBEPIOE BEIIECTBO, 3HAYMUT ITO KapOOHAT KalTh-
must. [locre aToro 106aBuM B YHCTYIO IPOOUPKY HCCIIEyEMOE BEIIECTBO U MO KAILIsIM
J00aBUM PEAKTHBHI , TIOKA3bIBAIOIINE KAYECTBEHHBIN aHAIN3 Ha aHUOHBI STHX COJIEH,
st atoro ucnonszyeM : HCL, BaCL2 . [To pe3ynpTatam Bu3yaibHBIX HAOJIIOICHUI
ClIEJIaeM BBIBOJ] O COCMHEHUSIX, HAXOISIIUXCS B POOHPKAX.

1) B onny u3 HuX 106aBUM pacTBOp XJIOpUAa Oapusi U €CIIM TaM HaXOJSATCS
CyJIb(haT-aHMOHOB, TO BBIMAJICT OCIIBIA 0CATOK CYIb(haT Oapus:

Na,S0, + BaCl, = 2NaCL + BaSO4 | 2Na* + S04 + Ba?* + 2CL =
BaS0,, + 2Na* + 2CL-

Ba2+ + 8042- = BaSO4l

2) B npyryto npoGupky npuiibeM pacTBOpP COJISIHOM KHCIIOTBI, €CIIU BblJie-
JINTCS Ta3, 3HAYMT 3TO KapOOHAT KaJTBIIHS:

CaCO; + 2HCL = CaCL; + H20+CO2 Ca** + CO3 % + 2H+ +2CL-
= Ca?" + 2CL- + 2H20 + CO2

CO3 2- + 2H+=H20 + C02

3)B ocraBieiics mpoOupKe METOIOM HCKITIOYSHUSI MbI OOHAPYKUBAEM XJIO-
U KaJusl WM MOXKHO JT00aBUTh K HEM3BECTHOMY BEIIECTBY HUTPAT cepedpa, mpu
ATOM BBITIAJET OCIIBIM TBOPOKHUCTHIN OCATOK- XJIOpHA cepedpa.
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KCI + AgNO03 = KNO03 + AgCl] K+ + CL- + Ag+ + NO3- = K+
+ NO3- + AgCl |

Cl- + Ag+ = AgCl|

HaGnronaem BbiieneHue 6esoro TBOPOKUCTOrO OCAIKA.

3 BapuaHT

B Tpex BbIIaHHBIX MpOOMpKaX HaXonIATCs TBepjable BerecTBa: Na2SO04.
CaCo03, Ba(NO3)2. Jlns pacrio3HaBaHUs JaHHBIX COCTUHCHUN PACTBOPUM UX B BO-
ne. B omHo# mpoOupke B BOJE HE PACTBOPUTCS TBEPIOE BEIIECTBO, 3HAYUT ITO
kapOoHat kanmbius. [lociie 3Toro 706aBUM B YHCTYIO IPOOUPKY HCCIEAYyEMOE Be-
IIECTBO U IO KaruIsiM J0OAaBUM PEAKTUBHI , MOKA3BIBAIONINE KAUECTBEHHBIA aHAIH3
Ha aHUOHBI ATUX coyeil, s sToro ucnonsdyeM : HCL, BaCL2 . 1o pe3ynbraTtam
BU3YaJIbHBIX HAOJIOICHUN CIIeTIa€M BBIBOJ O COCAMHEHUSIX, HAXOAIUXCS B MPO-
OupKax.

1)B onny u3 HuUX 100aBUM pacTBOp XJIOpHa Oapusi U €Clid TaM HaXOJsuTCs
Cynb(aT-aHUOHBI, TO BBIMAAET OB 0CaoK cyibdaT oapus:

Na2S04 + BaC12 = 2NaCL + BaS0O4 | 2Na+ + S042- + Ba2+ + 2CL
= BaS04 |+ 2Na+ + 2CL-

Ba2+ + S042- = BaS04 |

2)B apyryto npoOUpKy NPUIBLEM PACTBOP COJISTHOM KUCIOTHI, €CJIA BBIJEITHUT-
cs Ta3, TO ATO KapOOHAT KaJIbIIHUs:

CaCO3 + 2HCL = CaCL2 + H20+CO2 Ca2+ + CO3 2- + 2H+
+2CL- = Ca2+ + 2CL- + 2H20 + CO2

CO3 2- + 2H+ = H20 + C02

3)B ocraBmieiics mpoOupke METOAOM UCKIIOUYEHUS] Mbl OOHApYKHMBAeM HUT-
pat Gapusi.

4 BapuaHT

B T1pex BwimanHbix mnpobOupkax Haxonsarcs pactBopsl: NaCL, ALCLS3,
FeCL3. [lns pacno3HaBaHUs TaHHBIX COSAMHEHUN MCTIONb3yeM THAPOKCH HATPHSI.
[Tocne aToro 106aBUM B YUCTYIO MPOOUPKY UCCIETYEMOE BEIIECTBO M O KaIljisiM
nobasiisieM 11enous Jlo pesynpraTaM BU3yalbHBIX HAOMIOJECHUN CeIaeM BBIBO O
COCIMHEHUSX, HAXOSIUXCS B IPOOUPKAX.

1) Ecnu 5T0 BemecTBO XJI0pua HATPUS, TO BUAUMBIX U3MEHEHHI HEe OyIeT.

2)Ecnu B mpoOupke XJIOPUA aTIOMUHHUS, TO BBITAACT OCNbIA CTYICHUCTHIN
ocanok ruapokcuaa amomunus (11).

AIC13+3NaOH+=Al(OH)3 | +3NaCl

AL3+ +3CL-+3Na++30H-+ =AL(OH)3|+3Na++3Cl-
AL3++30H-=AL(OH)3|

3) Ecnou sto BemectBo xyopup sxene3a (1), To Bemager Oypwiii ocamok
rugpokcu xenesa (1)

FeCl3+3NaOH=Fe(OH)3 |+ 3NaCl

Fe+3 +3CI-+3 Na-+OH- = Fe(OH)3|+3Na++3ClI- Fe+3+ OH- =

Fe(OH)3|
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JUist oOHapyX’eHusl KaTHOHOB Fe3+ NpHMEHSI0T KOMIUIEKCHOE COEIHMHEHHE
— xentyto kpoBsinyto coiib K4[Fe(CN)6]. B pactBope oHa auccouuupyeT Ha HO-
HBI:

K4[Fe(CN)6] — 4K+ + [Fe(CN)6]4—

[Ipu B3aumopeiictBuu noHoB [Fe(CN)6]4— ¢ katuonamu Fe3+ oOpasyercs
TEMHO-CUHHUH 0CaJIoK - OepIMHCKas JTa3yph:

3[Fe(CN)6]4— + 4Fe3+ = Fed4[Fe(CN)6]3]

III. Odopmiienue npakTudeckoii padorsl. ( 10 MuH)

(ITocnie mpoBeneHust pabOThI, CHENAaTe BBIBOJ, 3alMILIUTE BCE PE3YJIbTAThl B
TeTpajb, yoepute pabouee MecTo.)

JlomaiHsisi padoTa: NOArOTOBKA K KOJUIOKBUYMY

JlabopaTopHasi padora
N3rortoBiienne Moenei MoJIeKyJl OpraHM4ecKux BemiecTB. [Ipeamer opranu-
YECKOW XMMHH U TEOPHUSI CTPOCHHS OpraHnyecKkux coenunennii A.M. bytneposa.

Ileny: NOCTPOUTH MIAPOCTEPKHEBBIE U MACIITAOHBIE MOJIETU MOJIEKYJ Mep-
BBIX TOMOJIOTOB MPEJEIbHBIX YIJIEBOAOPOIOB U UX TaJIOTCHONPOU3BOAHBIX.

Memoouueckue ykazanus.

J1Jist TOCTpOEHUsT MOJIeTIeH UCTIONB3YHTE JIETall TOTOBBIX HAOOPOB WU
MJIacTUIWH ¢ nanoukamu. [llapuku, WMUTHpyrOUIME aTOMBI YIJIEpOAA, TOTOBST
OOBIYHO U3 TUTACTWJIMHA TEMHOW OKPACKH, IMIAPUKH, UMUTHPYIOLIME aTOMBI BOJIO-
pona, - U3 CBETJION OKPACKU, aTOMBI XJIOpa — U3 3€JEHOT0 WIM CUHEro 1BeTta. Jlis
COEJIMHEHHUS IIAPUKOB UCIOJIb3YIOT HAIOYKH.

Xoa padoThi:

1. Cobepute mapocTepKHEBYIO MOJEIb MOJIEKYJIbl MeTaHa. Ha «yriepo-
HOM» aTOM€ HaMEThTE YEThIPE PaBHOYIAJICHHBIC APYT OT JApPyra TOYKH U BCTABHTE
B HUX MaJOYKH, K KOTOPBIM MPUCOCIUHEHBI «BOJAOPOAHBIEY Iapuku. [loctaBpTe
3Ty MoJienb (y Hee JIOJDKHBI ObITh TPU TOYKHM omnopkl). Tenepb codepute MacmTad-
HYIO0 MOJIeJIb MOJIeKyJbl MeTaHa. [llapuku «Bomopoia» Kak Obl CILTIONIEHBI U BJaB-
JICHBI B YTJIEPOAHBIN aTOM.

CpaBHHTE MIAPOCTEPKHEBYIO M MACIITA0OHYI0 MOJCIH MEXIYy COOOM.
Kakast mosenb GoJiee peabHO MepenaeT CTpoeHne MOoJIeKy bl MeTaHa? Jlakte mo-
SICHEHUSL.

2. CobepuTte MmapoCTEPKHEBYIO W MACIITAOHYIO MOJENN MOJICKYJIbl dTaHa.
N306pa3ute 3TH MOJIen Ha OymMaru B TETPajIu.

3. CoGepuTte mapocrepxHeBble Mojenn OyTaHa U u300yTana. [lokaxute Ha
MOJIEIM MOJIEKYJIbl OyTaHa, KaKue MPOCTPAaHCTBEHHbIE (POPMBI MOXKET NMPUHUMATH
MOJIEKYJIa, €CJIU MPOUCXOAUT BpallleHUEe aTOMOB BOKPYT cUrMa cBsizu. M3o0pa3ute
Ha Oymare HECKOJIbKO MPOCTPAaHCTBEHHBIX (POPM MOJIEKYJIbI OyTaHa.
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4. Cobepute mapocTepkHeBbie Moaenu u3omepoB CsHio . m300pazute Ha
oymare.

5. CobepuTe mapoCTepP>KHEBYIO MOJIEb MOJIEKYJIbI quxiiopmerana CH,Cl,

Moryt nu ObITH H30MEpHI y ATOTO BemiecTBa? [lompiTaliTech MEHATH MeCTa-
MU aTOMBI BOJIopoJia U xjiopa. K kakomy BBIBOTY BBl IPUXOAUTE?

6. Hanmmure oT4er:

- YK@XUTE HOMEp JIabopaTOpHOI pabOThI, €¢ Ha3BaHUE, 11e)b, UCIIOJIb3YEeMOe
o0opyI0BaHUE;

- 3a()UKCUPYHTE BBITIOJIHCHHBIE 33JIaHUS B BUJE PUCYHKA M OTBETOB Ha BO-
MPOCHI K KOXKJIOMY 3aJJaHUIO

- chopMyUpyITE U 3aTTUIINTE BHIBOJI.

Bonpocs! Aj1s1 KOHTPOJIA:

1. OcHoBHbIe nonoxkeHus Teopun A.M. bytieposa.

2. Kakue BemniecTa Ha3pIBalOTCS YTIIEBOIOPOIAMU?

3. KakoBa BaJ€HTHOCTH yriaepo/ia B OpraHUYECKUX COCTUHEHUSX ?

4, Uto oTpaxkaeT MOJIEKYJsIpHas, CTPYKTYpHAasi U AJIEKTpOHHas (hopmy-
JIb1?

S. UTo Takoe «M30MEPBD», KU30MEPUS»?

6. KaxoBa oOmiast hopmysa mpenenbHbIX yTieBOJ0pOa0B?

7. HazoBuTe TUI THOPUAN3AIMKM, B KOTOPOM HaXOJSTCS aTOMBI yriepoaa B
npeeabHbIX YIIIEBOAOPOAaX.

1. OnummTe NpoOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYJI METAHA.
2. HazoBuTe 0CHOBHBIE CIIOCOOBI OJIYYEHHSI AJIKAHOB.
3. KakoB Tn nzomepun xapakTepeH AJid aJKkaHoB?

8. YkaxuTe, COracHO KaKOMy MPaBUIY OCYIIECTBIISCTCS MPUCOSANHEHUE Ta-
JIOTEHOBOIOPOJIOB K HECUMMETPUYHBIM aJIKeHAM
1) Bropma 2) Kyueposa 3) 3aiinieBa 4) MapkoBHHKOBa

9. Vkaxure GopMyssl BEIIECTB, KOTOPHIE BCTYIAIOT B PEAKIUIO JIPYT C JIPY-

oM
1) CgHg J5! 022) C2H4 n CH43) C4H10 n HCl 4) C2H6 n HzO

10. Onpenenure, CKOJIBKO MOJIEH YIJIEKMCIIOrO ra3a o0pasyeTrcs Mpu MOJIHOM
CTOpaHUU ITAHA
1) 1 monb 2) 2 moaib 3) 3 Mok 4) 4 Mmoiib

11. Cxoapko B rpaMMax MmapoB BOJIbl 00pa3yeTcst Ipu CxxuraHuu 5,8 r Oyrana
1)9r2)15r3)12r4) 18

12. Tlepeuncnure 00IaCTH MPUMEHEHHS aJIKaHOB. 2 Oayia

13. HanummTe ypaBHEHUS XUMUYECKUX PEAKITUN I CIAEAYIOIMNUX TpeBpaliie-
HuUli: 6 0aJUI0B
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CaC2—> C2H2—> C6H6—> C6H5N02
I[aﬁTe Ha3BaHUA IIPOAYKTaM pCaKIuu

14. BriBenute Monekyisipayto ¢opmyny YB, MaccoBas nons yriepoja u Bo-

nopojaa, B kotopoMm coctaBisatoT 81,82% u 18,18% . OTHOCUTENbHAS TIJIOTHOCTD
MapoB ATOTO BEIIECTBA IO BOJAOPOAY COCTABIISIET 2.

JAudpepeHuUMPOBAHHBIN 3a4eT

[lepeuens BompocoB k aupdHepeHIIpOBaHHOMY 3a4ETy.

HHUC.

1. Tlpeamet opraHMyeCcKO XMMUHU, OCOOEHHOCTH OPTaHUYECKHUX BEIIECTB.

2. Teopus ctpoeHust opranudeckux coequnenuit A.M.bytieposa. Ctpoe-
HUE aToMa yrJjiepo/a.

3. Knaccudukanus opraHnueckux coequHeHni. OCHOBBI HOMEHKIIATYPBI,

U30MEpUS U €€ BUBIL.

[IpuponHbIE HCTOYHUKH YTIIEBOIOPOJIOB.

AJKaHbl, CTpOEHHUE, CBOICTBA, U30MEPHS ,HOMEHKIIATYpPA, IOTYyYEHUE U

IPUMEHEHUE.

6. AJKEHBI, CTpOCHHE, CBOICTBA, N30MEPHs ,HOMEHKJIATYpPa, IOTy4YeHUE U
IPUMEHEHUE.

7. AJNKUHBI, CTPOCHHUE, CBOMCTBA, U30MEPHs, HOMEHKJIATypa, MOJTyUYeHUE U
IIPUMEHEHUE.

8. AJkaaueHbl, CTPOCHUE, CBOMCTBA, U30MEPHUs, HOMEHKIIATypa, MOJTyYeHHE
Y IPUMEHEHUE.

9. [uknoankaHbl, CTPOEHUE, CBOWCTBA, IPUMEHEHHE.

10. ApomaTrueckue yrieBo10poabl. CTPOCHHE, CBOMCTBA, H30MEPUsI
,HOMEHKJIATypa, IIOJIyYEHUE U IPUMEHEHHUE.

11.Crpoenue, knaccudpuKaims ClupTOB.

12.Xumudeckue CBOMCTBa CIIUPTOB U (DEHOJIOB.

13.CocraB, knaccudukarys, CTpoeHue, CBONCTBA KapOOHOBBIX KUCIIOT.

14.KapOoHUIIbHBIE COETMHEHUS, CTPOCHHE, CBOMCTBA, TOJYYEHUE U MPUME-
HEHUE.

15.CnoxHble 3QUpBI, KUPBI — CTPOECHUE, IPUMEHEHHE.

16.YraeBosl, ux KiaccupuKanys 1 3HaYCHHE.

17.Monocaxapuasl. [ 110k03a, CTpO€HHE, XUMHUUECKHUE CBOMCTBA, TPUMEHE-
HUE.

18.TTomucaxapuapl. Kpaxmain u 11eu1r0103a — CTpOCHUE, XUMUYECKUE CBOM-
CTBa, IPUMEHEHUE U HaXO0KJICHUE B IPUPOJE.

20. AMUHBI — CTpOEHUE, U30MEPHS, HOMEHKIIATYpa, CBOMCTBA U IPUMEHE-

o b

21. AMUHOKHCIIOTBI — CTPOEHHUE, U30MEPUS, HOMEHKJIATypa, CBOMCTBA U
MIPUMEHEHHUE.

22. benku — cTpoeHue, U30MepHsi, HOMEHKJIATypa.

23. CaoiicTBa O€NKOB.

27



2.

24. ITonuMephI-peakiiuy MOJMMEPU3ALUU U MOJTUKOHICHCAIIUHU, UX CTPOe-
Hue. [ImacTMaccel 1 BOJIOKHA, KiacCU(PUKAIUS TTOJTMMEPOB.

25. llepuoauueckuii 3akoH U [leproanyeckas cucTeMa XUMUYECKUX dJIe-
meHTOB JI.M.Menneneena.

26. CTpoeHHEe aToMa, €r0 KOJIMUYECTBEHHBIE XapaKTEPUCTUKHU.

277. KonnuecTBEHHBIC 3aKOHBI U KOJIMUYECTBEHHBIE XapaKTEPUCTUKHU Be-
IIIECTB.

28. Knaccuduxarys 1 CBOMCTBAa HEOPTAHUYECKUX COCTUHEHUH.
29.OKuCIUTEIBHO-BOCCTAHOBUTENbHBIC peakiiuu. CTEIeHh OKUCIICHHUS.
30. DnexTpoauTHYECKas TUCCOUALUS. DIEKTPOJIUTHI U HEIJEKTPOJIUTHI.
31. HemeTaiuibl, OKHMCIIMTENILHBIC U BOCCTAHOBUTEILHBIC CBOMCTBA HEME-

TAJUIOB B 3aBUCUMOCTH OT UX IMOJIOKCHHSA B PALY IJICKTPOOTPHULIATCIIBHOCTU

TecToBbIC 3agaHUS

[Ipumep TecTOBOrO 3a1aHus
Bri0epure 0o1MH NpaBWIbHBIN OTBET:

1.

daekTpoHHyI0 popmyay atoma 1s2 2s2 2p6 3s2 3p5S uMeeT XUMHUYECKHU

3JIEMEHT

2.

3.

a) OJIOBO 0) kene3o B) XJIOp I') KaJIbITUH
Xumuueckas ¢cBsa3b B H2S u CU co0TBEeTCTBEHHO

a) MOHHAs U KOBAJICHTHAS MOJIAPHAs

0) KOBaJICHTHAs MOJISIPHAS] U HOHHAS

B) KOBAJICHTHAs MOJISIpHAs M METaNTNYecKas

I') KOBaJICHTHAS HEMOJISIPHAsI U MOHHAS

Metanin4yeckue cBOCTBA 3JIEMEHTOB B IPyNIAaX ¢ yBeJIMYeHUEM 3apsaia

siipa aToMa

a) YCUJIMBAIOTCS

0) U3MEHSIOTCS IEPUOANIECCKU

B) 0ClIa0eBalOT

I') HE U3MEHSIOTCS

d®opMaJsIbierul ¥ yrapHblil ra3 OTHOCATCS K KJIaccaMm

a) CHUPTOB U OCHOBaHUU

0) OCHOBaHUM U CIUPTOB

B) aJIJICTUI0B U OKCHIAM

') KapOOHOBBIX KUCIOT U MUHEPATBHBIX KUCIIOT

B3aumopeiicrBue 0eH30/1a U peHOIA ¢ OPOMOM OTHOCUTCS K PeaKIUAM

a) oOMeHa M 3aMEIICHUS

0) MPUCOCTUHECHUS U 3aMEIICHUS

B) TUAPUPOBAHUS U TPUCOEANHEHUS

I') 3aMEILCHUS

MypaBbUHBIH aJIb/IETH/I pearupyer ¢ 000MMH BelleCTBAMM

a) METaHOJIOM U 3TUJICHOM
0) okcuaoM cepedpa U BOJIOPOIOM
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B) @30THOM KHCJIOTOM U XJIOPOM

I') paCTBOPOM OPOMHO# BOABI U OKCHAOM cepebpa
7. F'oMoJioraMu SIBJISIIOTCS

a) OyraH u OyTeH

0) OyTaH u rponaH

B) OyTaH u OyTaJueH

r) OyTE€H U OKTUH
8. Peakiuu MOHHOTO OOMEHA COOTBETCTBYET YPABHEHMUE
a) SO, + 2NaOH = NayS03 + Ho0
0) Na,O + SO, = NaySO3
B) NaSO3 + 2HCI = 2NaCl + H,0 + SO,1
r) 2HCI + Zn = ZnCl, + H21
9. K oxucimmrenbHO-BOCCTAaHOBUTEILHBIM peakiuAM OTHOCUTCA
a) NayO + H,0 = 2NaOH
0) CuO + HzS0O4 = CuSO4 + HO
B) CaCO3 =Ca0 + CO
r) Zn + 2HCI =2ZnCly + Hp
10. lns pacnio3HaBaHMs aJIbAETHA0B M YIJIEBOI0OB MOKHO HCI0JIb30BaTh

a) runpokcua meau (1I)

0) ammuaunbit pactsop Ag.0

B) BOJIOPO/I

I') TUAPOKCH]T HATPUS
11. Pemure 3a1a4y U BbIOepUTE OMH NPABWIbHBIH OTBET:

[Ipu neruaparanuu nponaHosia-2 NOJyYUIN NPONUIIEH, KOTOPbIA 00€CIIBETHI
opomuyto Boay Mmaccoit 200 r. MaccoBas nosst 6poma B OpoMHO# Bojie paBHA
3,2%. Onpenennte Maccy OporaHoa-2, B3SITYIO ISl PEaKIIHUH.

A) lr

0)24r

B)3,8T

r) 5,9r

CooTtBeTcTBUE MEXQYy OaqbHON CUCTEMOM M CHCTEMOW OLEHHWBAHMS IO PE3yJIbTa-
TaM TECTUPOBAHUSI YCTAHABIIMBAETCS IOCPEACTBOM CIIEIYIOIIECH TaOJINIIbI:

OOBeKT YpoBeHb
[TokazaTenu oneHUBaHUSA
OILICHKH Onenka pe3yabTaToOB
pe3yabTaToOB 00yUeHUs
oOy4deHus
60 GanIoB U MeHee «HeynoBneTBOpUTEIHHOY Huzkuii ypoBeHb
O6yuarommuiics 74 — 61 6annos «Y 1OBJIETBOPUTETHLHOY [Toporosslii ypoBeHb
84 — 75 Gamnos «Xopouio» [ToBbILLIEHHBIN YPOBEHB
100 — 85 GannoB «OTIUYHO» Bricokuii ypoBeHb
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3. Omenka oTBeTa 00y4arouierocs: Ha BOpockl Au(hepeHInPOBAHHOTO

3a4cTa
JlocTUrHYTBIN
[kana
YPOBEHb XapakTepucTruka ypoBHS C(HOPMUPOBAHHOCTH
pe3yJibTara KOMIIETCHIU I OHEHH
oOy4eHus Bani
Hwuzkuit OOyuarommuiics: Heynosne-
YpOBEHb -00HAPYKUII TIPOOEITHI B 3HAHUSAX OCHOBHOTO Y4€OHO-TIPOrpPaMMHOT0 MaTe- TBOpU-
puana; TEJIBHO
-IOTTYCTHJI IPUHITUIHAIFHBIEC OITUOKH B BRIIOJTHEHNUHN 3aJJaHHA, TIPEIyCMOT-
PEHHBIX MPOrPaMMOii;
-HE MOKET IPOJOKUTH 00ydeHNEe WM NPUCTYIHTH K MPO(EeCCHOHATBHOI
JIESATEIIbHOCTH TI0 OKOHYaHUU TIPOTpaMMBbl 0€3 JOTTOTHUTENFHBIX 3aHATHH 110
COOTBETCTBYIOIIEN JUCLUILINHE.
[Toporossiii OOyuaromuiics: VY noBieTBO-
ypOBEHb -00HAPYKWJI 3HAHHE OCHOBHOTO y4eOHO-IIPOrpaMMHOTO MaTepraia B 00bE- PUTENHHO
Me, HeOOXO0IUMOM JIJIsl AaibHeHIeH yueOHoM 1 peAcTosIeld mpodeccro-
HaITBLHOH JIeSATEIIFHOCTH,
-CIIPABJIAETCA C BBIIOJHEHUEM 33IaHUN, IIPEyCMOTPEHHBIX IIPOIrPAMMON;
-3HAKOM C OCHOBHOM JINTEPaTypOd, peKOMEHIOBaHHOW paboueli mporpam-
MOH JTHUCIHIIIINHEL,
-A0IYCTUJI HCTOYHOCTH B OTBCTC HA BOIIPOCHI U IIPH BBIITOJHCHUN 33,[[21HPII71
Mo y4eOHO-IPOrpaMMHOMY MaTepHalry, Ho 00JajaeT HeoOXOIUMBIMHU 3Ha-
HUSIMU JUIS UX YCTPAHEHHU I10J] PYKOBOJACTBOM IIPENIOAABATEIIA.
TloBbmmIeHHbIH OOyuaroiuics: Xopouio
ypOBEHb - 0OHApYXUII TIOJTHOE 3HAHUE YIeOHO-TIPOTPAaMMHOTO MaTepHalia;
-YCIIEIIHO BBIITOIHUII 3aJaHU, IIPELYCMOTPEHHEIE IIPOrPaMMOM;
-YCBOWJI OCHOBHYIO JIHTEPATypy, PEKOMEHIOBaHHYIO pabodeli mporpaMMoit
JUCITUTLTAHBL;
-T0Ka3aJl CUCTEMAaTUYECKUI XapakTep 3HaHWH y4eOHO-TTPOTpaMMHOT0 Mate-
puana;
-croco0eH K CaMOCTOSITETIbHOMY TTOTIONTHEHHUIO 3HAHUM 10 y4eOHO-
NPOTrpaMMHOMY MaTepHainy U OOHOBJICHHUIO B XOJIe JalibHeWIel yueOHoH
paboTs! U podeccnoHaTbHON IeATETHbHOCTH.
Bricoknii OOyuarommuiics: OTianyHO
ypOBEHb -00HApYKUIJI BCECTOPOHHUE, CUCTEMATHYECKUE U TITyOOKHe 3HAHHS yIeOHO-
IPOrpaMMHOT0 MaTepuana;
-yMeeT CBOOOHO BBIMOIHATH 3aJaHHs, TPEyCMOTPEHHBIE TIPOTPaMMO};
-03HAKOMMUJICS C OMIOJTHUTEIILHON JINTEPATypOid;
-YCBOWJI B3aUMOCBs3b OCHOBHBIX MMOHATHI JAUCHUIIINH U UX 3HAYCHUC 1JIA
npuoOpereHus npodeccum;
-TIPOSIBMII TBOPUYECKHE CIIOCOOHOCTH B MIOHUMAHHH y4EOHO-TIPOIrPaMMHOTO
Marepuaia.
[Tpumeuanue: UToroBas oleHka GopMHUpYeTCs Kak CpenHss apudmeTnyeckas pe3yiabTaToB dJe-

MEHTOB OlLleHUBaHUs AU PpepeHIupOBaHHOTO 3a4eTa.
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