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PaccmoTpeHno u 0100peHo Ha 3acejaHuM
METOANYECKON KOMUCCUU IIPEToAaBaTeen
JTUCITUTIINH 00111e00pa3oBaTeIbHON
IIOJITOTOBKH 110 CIICIIHAIEHOCTSIM,
peanuzyembiM MMPK um. .U. MecsneBa

[Ipencenarens MK (MO)
Kunenmosa O.A.
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DKcmlyaTtanus Cy10BOro 3JeKTpooOOpyA0BaHUS U
CPEICTB aBTOMATHUKH, YTBEPKIACHHOTO TIPUKA30M
Munnpocenienust Poccuun ot 02.12.2020 Ne 691 u
@I'OC COO, yrBepkaeHHOTO MpuKa3oM MUHOOpHAYKH
Poccun ot 17.05.2012 N 413 «O06 yTBepKICHUN
(benepaabHOro TOCyAapCTBEHHOT0 00Pa30BaTEIbHOTO
CTaHJapTa CpeaHEro o0IIero 0opa3oBaHus

ABTOp: I'yk A.b., npenonaBatens «MMPK umenu .M. MecsueBay ®I'AOY BO «MI'TY»

Penensent: bensera E.B.., cnenunanuct mo yue6Ho-MeToauveckoi padote | kareropun « MMPK
nmeuu .. MecsneBay PI'AOY BO «MI'TY»
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1.2.

1.3.

1.4.

ITosicHuTeEIBLHASA 3aIMCKA

. PaGouasi mporpamMa yuyeOHOro mpeamera «BBeaeHue B crnenMajbHOCTH» pazpaboTaHa B

coorBercTBUM ¢ PI'OC CIIO mno cneumansHocTH 26.02.06 OkcmnyaTanusi CyAOBOIO
ANEKTPOOOOPYIOBAaHUS U CPEACTB aBTOMATHUKH, YTBEPXKIEHHOTO MpHUKa3oM MUHIpPOCBEIICHUS
Poccun ot 02.12.2020 Ne 691, ®I'OC COO, yrBepxaeHHOro npukazom MuHoOpHayku Poccun
ot 17.05.2012 N 413 «OG6 yrBepxaeHuu GheaepabHOT0 roOCyIapcTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa CpeaHero oodmiero oOpa3oBaHMA» M y4eOHOro IaHa O4YHOM ¢opmbl 00yueHus,
yrBepxkaerHoro 28.05.2021 r.

Llesmn v 3a7a4n yuyeOHOr0 npeaMeTa - TpeOOBAaHHUS K Pe3yJIbTaTaM OCBOSHUS y4eOHOTO
npenMera: GopMUPOBAaHKE y 00YUAIOIIKUXCS YMEHHUS OIIEHUBATh 3HAUMMOCTh XUMHUYECKOT0
3HaHUS U K&KIO0T0 YeIoBeKa; (POPMHUPOBAHUE Y O0YUAIOIUXCS [IEJIOCTHOTO MPEACTABICHHS O
MHUPE U POJIU XUMHUU B CO3/IaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA; YMEHHS
OOBSICHATH OOBEKTHI U IIPOIIECCH OKPYIKAIOLIEH AeHCTBUTEILHOCTH: IPUPOIHOM, COITMATIEHOH,
KYJIbTYPHON, TEXHUYECKOU CPEeJIbl, — UCIOB3YS JAJI ATOT0 XMMHUECKHUE 3HAHUS; pa3BUTHE Y
o0yJaromuxcs yMeHUH pa3inuyarh (akThl U OLIEHKH, CPABHUBATH OLIEHOYHBIC BHIBOJIBI, BUIETH
HX CBSI3b C KPUTEPHUSIMU OIICHOK M CBA3b KPUTEPHUEB C ONPEACICHHON CUCTEMOU IIEHHOCTEM,
(dopMynHpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MMO3UINIO; TPUOOPETECHNE 00YIaOIUMHUCS
OTIbITa Pa3HOOOPa3HOM NEATENbHOCTH, TO3HAHUSI U CaMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB,
MMEIOLIUX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BUJIOB I€ATEIbHOCTH (HaBBIKOB PELICHUS
npo0JieM, IPUHATHUS PEIICHUM, TTIOMCKA, aHaTKu3a U 00padoTKU HH(pOpMaInH,
KOMMYHHUKATHBHBIX HaBBIKOB, HABBIKOB H3MEPEHUH, COTPYTHHUUECTBA, OE30MaCHOT0 00paIieHus
C BeIlleCTBaMU B IIOBCEIHEBHOM JKHU3HM).

TpeGoBanuss K pe3yJbTaTaM OCBOeHHS Y4eOHOro mpeaMeTa «XUMUSI» B HaIlpaBICHUH
METANpeIMETHOTO PAa3BUTHS, BKIIOYAIOIMIUM OCBOEHHBIE OOYYaIOLIUMUCS MEXIIPeIMETHbIE
MOHATUS W  yHUBEpCAlIbHble Yy4eOHbIE JEUCTBUS  (pEeryiasTHBHBIC, I03HABaTEIbHbIE,
KOMMYHHMKATHUBHBIE), CIIOCOOHOCTh HX HCIIOJIb30BAHUS B IIO3HABATEIIbHONM M COLMANBHON
MPAKTHUKE, CAMOCTOSATEILHOCTh B TUIAHUPOBAHUU U OCYILECTBICHUU y4eOHOM NeATENbHOCTH U
OpraHu3aluy y4eOHOro COTPYAHMYECTBA C IEJaroraMd M CBEPCTHUKAMHU, CHOCOOHOCTH K
MOCTPOCHHUIO MHIMBHUIYaJbHONH 00pa3oBaTeNbHON TPACKTOPHH, BJaJCHHE HAaBBIKAMU YyueOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON M COIMAIIbHON JIEATEIbHOCTH;

CoaepskaHue NporpaMMbl CTPYKTYPHPOBAHO HA OCHOBEe KOMIIETEHTHOCTHOIO moaxoaa. B
COOTBETCTBUM C JTHUM Yy OOyYalouIMXcs pa3BUBAIOTCS W COBEPIIEHCTBYIOTCS KIIIOUYEBBIE
KOMIIETEHINH:
KK 1. IIeHHOCTHO-CMBICIOBbIC KOMIICTEHITUH.
KK 2. O61mexynpTypHbIE KOMIIETCHIIUH.
KK 3. Y4eOHOo-1103HaBaTEILHBIE KOMIIETEHIINH.
KK 4. UnpopmaimoHHO-KOMMYHHUKATHBHBIE KOMITETECHIIHH.
KK 5. CommanbHO-Tpy10BbI€ KOMIIETECHIINH.
KK 6. KomneTeHuy JM4HOT0 COBEPIIEHCTBOBAHUS.
IIpenmMeTHBIMHU pe3yJIbTaTAMM U3yUYCHHS YIEOHOTO MpeameTa « XUMUS» ABIISIOTCA:

- c(OpMHUPOBAHHOCTH MPEACTABICHUN O MECTEe XMMHUHM B COBPEMEHHON HAay4YHOW KapTHHE

MHUpa; MOHMMaHHE POJM XMMHUU B (OPMHUPOBAHUHM Kpyrozopa M (yHKIHMOHAIBHOM
I‘paMOTHOCTI/I YCJIOBCKA JIs1 peH_IeHI/I}I HpaKTI/I‘IeCKI/IX 3a4a4,

— BJIAACHUC OCHOBOIIOJArarOImyuMnu XUMHUYCCKUMHU IIOHATHUAMH, TeOpI/I}IMI/I, 3aKOHaAMH H
3aKOHOMEPHOCTSIMH;, yYBEPEHHOE IIOJb30BAaHME XHUMHUYECKOH TEPMHUHOJIOTHEH U
CUMBOJIHKOIA;

= BJIAACHHC OCHOBHBIMU MCETOAAaMHU Haquoro IIO3HaHHA, I/ICHO.HI:ByeMI:IMI/I B XHMHUU:

HaOJroIeHNe, ONMCaHKue, U3MEPEHUE, HKCIICPUMEHT; yMEHHEe 00padaTbiBaTh, OOBIACHATDH



pe3yNbTaThl MPOBEACHHBIX OMBITOB M JENaTh BBIBOJABI, TOTOBHOCTH MU CIIOCOOHOCTH
NPUMEHSITh METO/IbI TIO3HAHUS TIPU PEIICHUH MTPAKTHYECKHUX 3a71ay;

- c(pOpPMHPOBAHHOCTh YMEHHSI JaBaTh KOJUYECCTBCHHBIC OIICHKHA M MPOBOIUTH PACUYETHI IO
XUMHUYECKUM (pOopMyraM U ypaBHEHUSIM;

— BIAQJCHHE TpPaBWIAMH TEXHUKH OE30MaCHOCTH TMPU WCIOIH30BAHUH XUMHUYECKHX
BEIIICCTB;

- CcpOPMHPOBAHHOCTh COOCTBEHHOH IMO3WIIMMA IO OTHONIICHHIO K XUMHYECKOU
uH(pOpMaIIHU, TOTYyJaeMOU U3 Pa3HbIX UCTOYHHUKOB;

- c(hopMHpPOBAaHHOCTh CHUCTEMBI 3HAaHUKH 00 OOIMX XUMHUYECKHX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOPHSIX;

- BIIaJICHHE yYMCHUSMH BBIABHTaTh THUIOTE3bl HA OCHOBE 3HAHHHA O COCTaBE, CTPOCHHH
BEIIECTBA M OCHOBHBIX XHMHUYECKHUX 3aKOHAX, MPOBEPITh HUX JKCIEPUMEHTAIBHO,
bopMynupys 1eTbh HCCIETOBAHUS.

MeTtanpeaMeTHble Ppe3yJbTaThl BKIIOYAIOT OCBOCHHBIE OOYYAIOMIMMUCS MEXKIPEIMETHBIC
MOHATHS M YHUBEpCaAlbHbIE yueOHbIEe NEeHCTBUS (PETyIsaTUBHBIE, TO3HABATEIbHbIE, KOMMYHUKATUBHEIE),
CIOCOOHOCTH MX MCIIONB30BaHUS B TIO3HABATEIILHON U COIMATIbHON MPAKTHKE:

— HCIIOJIb30BAHHME pPA3JIMYHBIX BHUAOB I103HABATEIbHOW JEATEJIBHOCTM M OCHOBHBIX

MHTEIJUIEKTYaJIbHBIX ONepaluii (MoCTaHOBKH 3a/1au, (POPMYIHMPOBAHUS THIIOTE3, aHAIN3A
U CHUHTE3a, CpaBHECHHWs, OOOOIICHMS, CHUCTEMAaTH3allH, BBISBICHUS MPHUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, MOWCKa aHAJIOroB, ()OPMYIMPOBAHUS BBIBOJIOB) IUISl PEIICHHSI
IIOCTaBJIICHHOU 3aaa4yv, IMIPUMCHCHHUC OCHOBHBIX MCTOIOB IIO3HAHUSA (HaGHIO,Z[GHI/I}I,
HAYYHOTO SKCIIEPUMEHTA) JJIS M3YYCHHUs PA3IUYHBIX CTOPOH XMMHUYECKHX OOBEKTOB M
IIPOIIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOAMMOCTD CTAIKUBATHCS B MPO(eCCHOHATBHOM
chepe;

— HCIOJB30BAaHUC PA3JIUYHBIX HMCTOYHUKOB JJIsI ITOJYUYCHUS XHUMHUYECKON I/IHq)OpMaL[I/II/I,
YMCHHUC OLNCHUTH €€ JOCTOBCPHOCTH I MOOCTHXKCHUSA XOpPOIIUX PC3YyJIbTAaTOB B
npodeccuoHanbHOU cdepe.

JInYHOCTHBIE Pe3yJbTAaThl BKJIIOYAIOT TOTOBHOCTH W CIOCOOHOCTh OOYYarOIIUXCS K
CaMOpPa3BUTHIO U JUYHOCTHOMY CaMOOMPEEIICHNI0, CPOPMUPOBAHHOCTh UX MOTUBAILIMU K OOYUYEHUIO U
LeJICHANIPaBJICHHON  MO3HABaTENbHOM  NEATENbHOCTH, CHUCTEMBl 3HAUMMBIX  COIMAIbHBIX U
MEXJIMYHOCTHBIX OTHOILIEHUH, IEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, OTPaKaIOIIUX JHMYHOCTHBIE U
IpaXJTaHCKHE TO3UIMU B JEATEIHHOCTH, MPABOCO3HAHUE, JKOJOTHYECKYIO KYIbTYpPY, CIHOCOOHOCTH
CTaBUTh LIENIU M CTPOUTH >KM3HEHHBIE IUIAHBI, CIOCOOHOCTh K OCO3HAHUIO POCCUHCKON TpakIaHCKOM
UJIEHTUYHOCTH B MOJUKYJIBTYPHOM COLILYME:

— UyBCTBO FOPJIOCTH U YBXKEHHS K UCTOPUU U JOCTHXKEHHSIM OTEYECTBEHHON XUMUYECKON

HAYK{; XUMUYECKH TPAMOTHOE MOBE/ICHUE B TPO(PECCHOHANBHOM 1eATEILHOCTH U B OBITY

pu 00paIIeHny ¢ XUMUYECKUMU BEIIeCTBAMHU, MaTepuaiaMy U MpoLeccami;



— TOTOBHOCTbH K NPOJODKEHUIO 00pa30BaHMs M IMOBBIIICHUS KBAJU(PHUKAIMKA B U30paHHOM
npodecCHOHANBHON AEATENTPHOCTH M OOBEKTUBHOE OCO3HAHHWE POJIM XHMHUYECKHX
KOMIICTCHIIUH B TOM;

- YMEHHE HCIIOJIb30BaTh JOCTHKCHHS COBPEMEHHON XMMHUYECKONW HAYKW U XUMHUYECKUX
TEXHOJIOTUH JIJIs TOBBILICHUSI COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO Pa3BUTHS B BEIOpAHHOM
npodeccHoHaTBHON AEATETLHOCTH.

TpeGoBanus K pe3yabTaTaM OCBOCHHUS:

B pesynbpTare ocBoeHMS y4eOHOTO IIpeIMeTa 00yUJarOIUCs T0KEH

YMeTh:

V1 - B1ageTs OCHOBOIOIATAIOIMIMMU XUMUYECKUMH MTOHSATUSAMHU, TEOPHUIMH,

3aKOHAMHU U 3aKOHOMEPHOCTSAMH;

VY2 - yBepeHHO MOJIb30BAThCA XUMHUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;

V3 - BageTs OCHOBHBIMH METOJIaMU Hay4YHOI'O IMO3HAHUS, UCIIOJIb3yEMbIMU

B XMMUH: HAOIIOICHHE, ONHCAaHUE, U3MEPEHUE, SKCIIEPUMEHT; YMEHNE

00pabaTeiBaTh, OOBACHATH PE3YIbTATHI IPOBEACHHBIX OMBITOB U JICTIAaTh BHIBOJIBI;

VY4 - TOTOBHOCTB M CIIOCOOHOCTH MPUMEHSITh METO/IbI IO3HAHUS MTPU PEIICHUN MTPAKTHUECKUX
3a/1a4;

V5 - BnageTs npaBUiiaMu TEXHUKUA O€30MaCHOCTH NP HCTIOIb30BAHUHN XUMHUYECKHUX
BELIECTB.

3HATh:

3.1 - chopMHupOBAaHHOCTH COOCTBEHHOM MO3UIIMHU IO OTHOIICHUIO K XUMUYECKOM
nH(pOpMaLnY, TOTy4aeMON U3 Pa3HbIX UCTOYHHUKOB.

3.2 - chopMHPOBAHHOCTH MIPEJICTABICHUI O MECTE XHMHH B COBPEMEHHOIN HAYYHON KapTHHE
MUpa; TOHUMaHUE POJIM XUMUU B (DOPMUPOBAHUH KPYro30pa U GyHKIIMOHATIBHOM
IPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHS IPAKTUUECKUX 3a]1a4;

3.3 - chopMHUPOBAHHOCTH YMEHHUS JJaBaTh KOJIMYECTBEHHbBIE OLIEHKU U IPOBOJIUTDH PACcUeThI MO
XUMHYECKUM (OpMyTaM U ypaBHEHUSIM.

[poriecc u3ydeHus yueOHOro mpeaMeTa «XUMHUs» HallpaBicH Ha (POPMUPOBAHUE KOMITETCHIIUI

B coorBercTBUH ¢ DI'OC CIIO (Tadmawma 1).

Tabmuma 1 Kommerenmuu, ¢gopMupyembie YIeOHBIM MPEAMETOM «XHUMHSI» B COOTBETCTBHH C

drocC Coo

Kox kommereHmn ConeprkaHre KOMIETEHIIUN TpeboBanus Kk 3HAHUSM,
YMEHUSAM, PAKTHUYECKOMY
OTIBITY

KK 1. llennocTHo- MMOHUMATh LIEHHOCTh cmpicia | Y 1-Y 5,3.1-3.3

CMBICJIOBEIE 00111e4YeI0BEUeCKON KYJIbTYPhI, HAYKH,

KOMIICTCHITUH MPOU3BOJICTBA, PEJIUTUU;

YMETh OPHEHTHPOBATHCA B OKPYKAIOIIEM
MHpE M OCO3HaBaTh CBOIO pOJIb U
npeHa3HAuYCHNUE;

YMETh  MPOSBIATH  3MOIMOHAIBHYIO
YCTONYUBOCTb;

YMETb BBIOMPATH nend  yueOHOH
NeATEILHOCTH, TIOBCEJHEBHON JKU3HH;

yYMETh BBIOMpATh IICHHOCTHO-CMBICIIOBBIC
OPHEHTHPHl  UI1  TOCTYIIKOB U
peueHui;

yMeTb  HECTH  OTBETCTBEHHOCTH 32
pe3yabTaThl O0Y4YEHHUs U COBEpIIaeMble




MOCTYIIKU;
YMETh IPUHUMATh PEIICHHUSI.

KK 2. O6mekynbTypHbIe
KOMIICTCHITIH

yBa)xaTb ~ MHTEpPEChl  IpeACTaBUTENICH
JIPYTUX HApOJOB, PEIUTHIL;

HOpOSIBISATE  TEPIUMOCTh K JIPYTUM
MHEHHUSIM U O3ULUSIM;

BIageTb  3(dexTuBHbIMH  crocobamu
OpraHHu3aIi CBOOOIHOTO BPEMEHU;

3HATh U BIAJICTh OBITOBBIMU HABBIKAMU;

3HAaTh OCHOBBI CEMENHBIX, COLIUAJIbHBIX,

OOIIECTBEHHBIX SIBJICHUN U TPAJIHIIHIA.

V1-¥5,31-33

KK 3. YueOHo-
ITIO3HABATCJIILHBIC
KOMIIETEHIIHA

BIIJICTh npueMaMu OpraHHU3aLuH
IPOAYKTUBHON yuebHo-
II03HABATEIbHON AEATEIBHOCTH!

yMETh NMPHOOpETaTh 3HAHUS U3 Pa3IMYHBIX
MCTOYHHKOB,;

IPaMOTHO dbopmynupoBath
00pa3oBaTeNbHBII 3a11poc;

YMETh CTPYKTYPHpPOBAaTb U PACIIUPSTH
HOJTyYCHHbIC 3HAHHUS;

UCIIOJIb30BaTh KOMIIbIOTEpHBIE
TEXHOJIOTUH JJIsl oucKa MHpopmMannu
U €€ NpeCTaABICHUS,

YMETh KOHTPOJIMPOBATh 00Pa30BATEIBHBIN
poLeCe;

YMETb OTBICKMBATh NPUYMHBI SBICHHH,
COOBITHI;

YMETh aHAJTUTUYECKH MBICIHTH;

yYMETh KOHTPOJIMPOBATH CBOIO PadoTYy;

YMETh IUIAHHUPOBATh, AaHATU3UPOBATH CBOIO
paborty;

yYMETh JaBaThb CAMOOIICHKY Y4YeOHOH u
MIO3HABATEIBHOM JESITETLHOCTH;

YMETb CaMOCTOSATEIIEHO BBISIBIISTD
COBEpILICHHBIE OIMIMOKH, NpoOenbl B
3HAHMAX, YMCHUSAX U HABBIKAX;

YMEThb paboTaTh CaMOCTOSITEIbHO;

HPOSIBIISTH TOTOBHOCTH K
camMo00pa30BaHUIO;

BIIAZeTh PYHKIIMOHAIBHOW I'PAMOTHOCTBIO:

BJIAJICTh U3MEPHUTEIbHBIMHA HAaBBIKAMU;

YMETh  HCIIOJb30BaTh  BEPOATHOCTHEIE,
CTaTUCTHYECKUE METO bl TO3HAHUS;

YMETh OTJIMYaTh (DaKThl OT JJOMBICIIOB.

V1-V5,31-33

KK 4. UndopmarronHo-
KOMMYHUKaTHBHBIC
KOMIIETEHINH

YMETh  OCYIIECTBJISATH TIOMCK, OTOOp,
CHUCTEMaTH3aInIo, aHalau3, o0paboTKy
U coXpaHeHue uHpopmaiumy,

yMETh OILICHUTh MOJIE3HOCTh u
IEJICHAIIPABICHHOCTh MOJTy4EHHOM
nHpopmanuu;

yMETh TMPEACTaBIATh HUHGOpPMAIUIO B
pasnmuuHbiX (QopmMax (Ha pPHUCYHKax,
rpadpukax,  TabmuIax,  4Yeprexax,
quarpaMmax v mp.);

V1-Vy5,31-33




BJIaACTH COBpPCMCHHBIMHA
I/IH(l)OpMaHI/IOHHI)IMI/I TECXHOJIOTHAMU

CTaH/IapTHOTO MIPOrPaMMHOTO
o0ecCIIeUeHNns;

BJIaJCTh TEXHNYCCKUMU cpeacrBaMu
uHpopmanuu: TEJIEBU30D,

MarHuTo()OH, KOMIIBIOTEp, TPHUHTEDP,
MojeMm, (pakc, KOmup | T.I1.;

BJIQJICTh nH(pOPMAIIMOHHBIMU
TEXHOJIOTUSIMU: ayIHUO- BHUCO3AINCH,
anekTpoHHas noura, CMU, UuTepHer;

BJIaJICTh HABBIKAMU YCTHOM M MUCbMEHHOMU
peuu;

3HATh S3BIKH, CIIOCOOBI B3aMMOJICHCTBUS C
OKPYKaIOIIUMH u yAaJeHHBIMU
COOBITHSIMH U JTFOJIbMHU;

BJIQJIETh HaBbIKaMU paboThI C
JIOKyMEHTaMHU;

YMETh Hamucarh (3aroiIHUTh) 3asBJICHHE,
OOBSCHUTENBHYIO, AHKETY, OMPOCHBIN
JIUCT, TECT, MUCHhMO U TIp.;

YMETb 32/1aBaTh BOMPOCHI;

YMETh MPEJICTaBIATh U OTCTAaUBaTh CBOIO
TOUYKY 3pEHUS B IUAJIOTE U MOJIUJIOTE;

YMETb COTPYAHUYATH C IPYTHUMH JIIOJbMU;

yMeTh paboTaTh B IpyIIe, KOMaH/IE;

BJQJeTh  COLMAJbHBIMU  POJSIMH B
KOJUICKTHBE;

YMETh TIPE3EHTOBATh ce0s U CBOM

KOJUJICKTHB

KK 5. ComunansHo-
TPYI[OBBIG KOMIICTCHIIUN

BJIQJICTh JITHUKOH TIpakIaHCKO-TIPABOBBIX,
TPYIOBBIX B3aMMOOTHOILIEHUH:
BBINIOJTHCHWE ~ POJIM  TpaxkJIaHWHA,
HaOmonatens, wu3buparens, 4ieHa

CEMBH;
3HATh 3KOHOMUKO-TIPABOBBIC OCHOBBI;
YMETh aHAJTM3UPOBATH COIMAILHO-
YKOHOMHUECKYIO CHUTYAIIHIO,

TIOJIOXKEHHE PBIHKA TPYAA;
3HaTh TpaBa M OOA3aHHOCTH B OOJIACTH
po¢eCCHOHAIBHOTO
CaMOOTIpEJICNICHUs: OCO3HAaHUE CBOEH
posn B po¢eCCHOHATBHOM
POCTPAHCTBE; OLIEHKa CBOUX
MpOECCHOHABHBIX TIOTPEOHOCTEH W
3aJJaTKOB; BBIOOp Oynmymei
npodeccuu; MOCTpOeHUE COOCTBEHHOU
npodecCHOHATIBLHON Kapbephl,
o0namaTh  HaBBIKAMH  palMOHAIBHOU
caMOOpraHu3anuy pabouero BpeMeHH;
o0amaTh TOTOBHOCTBIO K peajH3aluu
TPYAOBBIX IpaB U OOs3aHHOCTEH B
SKOHOMHUYECKOW POJIH: MPEACTaBUTEIIS,
NOTPEeOUTENs, TOKYyNaTens, KINeHTa,

V1-V5,31-33




MIPOU3BOIUTEIS;
YMETh JIEUCTBOBATH C JIMYHOU U
00ILIECTBEHHON BBITOJIOMN.

KK 6. Kommerenuu OCBOMTH CIIOCOOBI ¢usmyeckoro, | Y 1-Y 5,3.1 -3.3
JINYHOT' O I[YXOBHOFO, HHTGHHGKTyaﬂbHOI‘O
CaMOCOBEPIIICHCTBOBAHUS CaMOpa3BHTHS,

OCBOMTH CIIOCOOBI SMOIMOHAILHOM

CaMOPETYJISIIIUN U CAMOMOIJICPKKH;
yMETh IUIAHUPOBATb W OPraHU30BHIBATH
CBOIO JICSITEIILHOCTB;
BJIQJIETh CIIOCOOAMHU CaMOOIPEICICHHS 1

CaMOIIO3HAHUS;
BJIaAACTH CHOCO6aMI/I Pa3sBUTHUA
JMYHOCTHBIX ~KA4eCTB: TyMaHHOCTb,
OT3BIBUHUBOCTD, OpTraHHU30BaHHOCTD,
OTBETCTBEHHOCTD, OTKPOBEHHOCTb,
YBEPEHHOCTb B ceOe,
CaMOKPUTHYHOCTb, KOPIOPATHBHOCTH,
pedaexcus, YMOILIMOHATBHAS
YCTOWYHUBOCTD, KPEaTUBHOCTh

MBIIJICHUSA U OP.;

YMETh BKJIIOYATbCS B  OOIIECTBEHHYIO
paboTy: pa3iaudYHbIC KPYXKKH, CEKIIHH,
MOJIO/IeKHbIe O0BEAMHEHUS U T.]I.;

BJIaACTb MCAUIIMHCKUMHU W CAHUTAPHLBIMU
3HAaHWAMU M HaBbIKaMH (3HaAHUE U
coOJII0ICHNEe HOPM 370pOBOTO 0oOpasza
J)KA3HU, TIPaBWI JIMYHOW TUTHEHBL;
MOJIOBOM M CEKCYaJIbHOW I'PAMOTHOCTH,

yYMEHHE OKa3bIBaTh MEPBYIO
METUITMHCKYIO TIOMOIIT);

BJIAJIETHh HaBBIKAMHU 0Oe30macHoOM
JKA3HEIEITENHHOCTH;

3HaTh OCHOBBI JKOJIOTHH, YMETh OEpekHO
OTHOCHUTBCSI K OKPYKaIOIIEeH cpeie.

2.CTpyKTypa U coiepkaHue Yy4eOHOro npeamera XuMus
O0bem yueOHOTo nmpeaMeTa U BU/bI Y4eOHOM JesiTeJIbHOCTH 110 GopmMaM 00yueHu st

Tabnuma 2
Bunpr yueGHOM O06nbem gacoB 1o hopmam oOydeHms **
AesITebHOCTH ™ ouHas*** OYHO- 3a0qHas***
3aouHasg™**
MaxkcumanbHast yueOHas 108
Harpyska (Bcero)
Oos3arenbHas yyeOHas 78

Harpyska (Bcero)

B TOM YHCIJIC:

TEOPETHUUECCKUE 3aHITHS 54
(JIeKuu, ypoKu)

JlaGoparopHbie 3aHATHS 18
MPAKTHYECKUE 3aHITH 6
(cemuHapbl)

CamocrosiTenpHas pabora 30




(Bcero)
Koncynpranuun 4
IIpomexxyrounas ®opMa MPOMEKYTOUHON aTTECTALUN
aTTecTaIus (B COOTBETCTBHH C YUYCOHBIM IIJIAHOM)
JuddepeHurpoBaHHbIN
3a4eT

* - BUZBl Y4eOHOU JEATEIbHOCTH, IPETYCMOTPEHHBIE YUEOHBIM IIJIAHOM CIIEUAIEHOCTH

** - 00beM 4HacoB 1o (opmam OOy4YeHHS JOJKEH COOTBETCTBOBATH YKAa3aHHOMY KOJHUYECTBY
YacoB JUISL JUCUUIUIMHBI [0 Y4eOHOMY IUIaHY KOHKPETHOW CHelnaibHOCTH

***. cronbupl ¢ ¢opMamMu OOy4deHUS MOXKHO yOWparh, eciiv JaHHas (Gopma oOydeHHs HE
peanu3yeTcsi B CTPYKTYPHBIX MOJAPA3ACICHUSIX Y HUBEPCUTETA, peain3yronux nporpammsl CI1O



2.2. TemaTn4yeckui IJIaH yueOHOro nmpeamera: XuMus no o4Hoii popme 00yueHust

Tabmuma 3
Komsl HaHMeHvOBaHHe paznenoB (tem) | MakcumanbH OGs3aTenbHAas ayIUTOPHas yueOHas HarpysKa CaMocTosTenspHast
KOMIIETCH | Y9€OHOW JUCITUTIIIMHBI ast yueOHas 06yYaKoIIerocs paborta
U H/KOMIT Harpy3Ka, oOyuatomerocs
Bcero | B ToM umcie
€TEeHTHOCT q
eu JIEKIUH, MpakTU4eck | jJabopatopH | KypcoBas | Bcero
YpOKH We 3aHATUS | b€ 3aHsITHs | pabora ’§
(poexkT) = =
O § =
= IS
S > =
5 2 =
- >
=2 = o o
o H o jon
H o g o
m =B | o
KK. 1, KK | Pazgen 1. O6mas u 50 38 28 4 6 - 10 2
2, KK'5 HEOPTraHWYECKast X UMM
KK. 1, KK | Paznen 2. Opranuueckas xumusi | 54 38 24 2 12 - 20 2
3, KK 4,
KK 6
KK 1 - KK | Ypok KOHTpoOJIs 3HaHU I 4 2 2 - - - - 2
6 (muddepeHpOBaHHBIN 3a4ET)
Bcero: 108 78 54 6 18 - 30 4 2
Conepxanue nporpamMMsbl y4eOHOT0 npeamMera XuMust
Tabnuna 4
HaumenoBanue Cogepxanre yaeOHOT0O MaTepuaa, 1abopaTopHbIe U MPAKTHUECKUX 3aHATHS, OO6beM yacoB YpoBeHb
pa3ziesioB U TEM caMOCTOsITeNIbHasi paboTa 00ydaromerocs, Kypcopas padota (IIpoeKT) OCBOCHMS
(ecmu IpeyCMOTPEHO) ouyHas* 3a049Has*
1 2 2 3 4
Tema 1.1 OcHOBHBIE Coneprxkanne y4eOHOro MaTepuaa; 2 -- 1
XUMUYCCKUC MOHATUA 1 — OCHOBBI aTOMHO-MOJIEKYJIsIpHOTO yueHus. IIpencrasienue o crpoeHnn
3aKOHBI. BemecTBa. BanentHocts. Xumudeckue (GopmMysbl. 3aKOH MOCTOSIHCTBA COCTABA.
KonnuectBo BemectBa. Moib. Oxkcuasbl, ruipokcuibl. Conu. XUMUYECKHE CBOMCTBA
COJIEHN, KHCIIOT, OCHOBAHUM U OKCHJIOB, B3AMMOCBS3b MEXY HUMU. HoMeHKaTypa.
Temal.? Coneprxanue yueOHOro MaTepuaa: 4 -- 1




[lepronnueckuii 3aK0H
Y IEPUOINYECKAS
cuctema JI.1.
Meunneneesa.

CrpoeHue aToMa. 3apsia apa, HOPSIKOBBIM HOMEP U Macca aToMa.

M3ortonsl. PacmpenencHue 3JIEKTPOHOB B aTOMAx I0 JHEPIUYECKUM YPOBHSIM.
CoBpemenHass (popMyIupoBKa MEepUOAMYECKOro 3akoHa. llepuoaunueckas cucrema
XMMHMYECKHX DJEMEHTOB B CBET€ TEOPUM CTpoeHus aroma. Pacnpeznenenue
JJIEKTPOHOB B aTroMax IIEPBBIX YETBIPEX NEPUONOB. BaneHTHBIE BO3MOXKHOCTHU
aTOMOB. 3HAYCHHUE IEPUOAMYECKOTO 3aKOHA JUIsl TOHMMAHUS HAy4yHOM KapTHHBI
mupa. [TonsTHe nepruoia U 3aKOHOMEPHOCTH EPUOTUIECKON TaOIHUIIBI.

Cxema u coctas cTpoeHus aToMoB. [IoHATHE Neproaa U 3aKOHOMEPHOCTH
nepuoandeckoit Tabmuipl J[.M. Menneneesa. [lepuonnyeckuii 3aKoH.

Tema 1.3. Xumunueckas | ComepikaHue ydeOHOro MaTepuana; 2
cBsa3b. CTpoeHue CrocoOHOCTh aTOMOB 00Pa30BBIBATH MOJICKYJIBI.
BEILIECTBA. KoBasieHTHast CBs13b. XapaKTEpUCTHKA KOBAJIGHTHOM CBSI3H TI0 CIIOCO0Y ee
o0pa3zoBaHUs. DIEKTPOOTPULIATENFHOCT Pa3IMYHbIX 31eMeHTOB. [lonspHas u
HEMOJISIpHAs KOBaJIEHTHAas CBA3b. Bogopoanas cBsa3b. MonHas cBsa3b. CTeneHpb
OKHCJICHUA 3JIEMEHTOB B CJIOKHBIX BCIIICCTBAX. BGH_IGCTBa MOJICKYJISIPHOT'O
(KpUCTAIITMYECKOT0) CTPOCHHUSI. THUIIBI KPUCTATUNIMYECKUX PEAKIIMA U CBOWCTBA
BelecTB. JlIOHOpHO-aKIENTOPHAS CBSI3b.
Tewma 1.4. Coneprxkanne y4eOHOro MaTepurana 6
3aKOHOMEPHOCTH CKOpOCTh XUMHUYECKUX peakinii. DaKTOphI, BIUSIONINE Ha CKOPOCTh XUMUYECKUX
MPOTEKAHUS peakuuii. [Ipupoaa pearupyroniux BemecTB. [[oBEepXHOCTh COMPUKOCHOBEHUS
XUMHUUYECKHMX PEAKIUH. | peareHTOB, KOHIIEHTPAIUs BEUIECTB, TEMIIEPATypa, KaTaau3aTop.
®daxTophl, BAUSIOUINE Ha CMEIIEHNE PaBHOBECHUS: JJaBJIeHHE, TeMIlepaTypa,
KOHLIEHTpAaLKs BEUIECTB. 3aKOH JIEHCTBYIOIIKX Macc.
CamocrosiTenpHas padora:
Karanusarops! u uarudutopsl. [Ipasuno Ban-I'odda.
Tewma 1.5. PacTBOpBL. Coneprxanne y4eOHOro MaTeprana 10

Teopus
AIIEKTPOJIUTHYECKON
JUCCOLUALINA

JlucniepcHbie cucTeMbl. PacTBOpBI Kak (PU3NKO-XUMUYECKUE CUCTEMBI.
Jlucconuanus KMCIIOT, COJIE U OCHOBAaHUM B BOJHBIX pacTBOpax.

Bona kak nosisipaslil pactBopuTenb. [ uaparamnus noHoB. OnpenesieHne KUCIOTHI,
conu, ocHoBaHusl. Monnsie peakunu. KuciotHocts pactBopoB. ['unponus coneil.
KonueHrtpanus BeiiecTB B pacTBOpE M0 MacCOBOM A0JIE.

JlabopaTopnasi paGora Ne 1:

CBoiicTBa KMCIIOT, OCHOBAaHMM, COJICH.

JlabopaTopnasi paGora Ne 2:

IM'maponus coneil.

CamocrosiTesibHas padoTa:

[ToHsITHE PNEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Bopna. PactBopsl. PacTBopeHue.




Tema 1.6.
OKHUCINTEIIBHO-
BOCCTaHOBHUTEJIbHEIE
peakiuu

Copep:xanne yaeOHOT0 MaTepuana

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH. DJICKTPOHHBIN OallaHC.
IIpakTnyeckas padora 1:

YrnpakHeHus: Ha pacCTaHOBKY KO3 (UIIMEHTOB B OKUCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX PCAKIHUAX MCTOAOM 3JICKTPOHHOT'O 6aJ1cha.
CamocrosiTesqibHasi padora:

OnexrpoorpunarenbHocTs. [kana no [lonunry. CreneHnb OKUCIIEHNS U ypaBHEHUS
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

Tema 1.7. Xumuga
METAJJIOB.

Copep:xanne yaeOHOTo MaTepuana

O6mwme cBepeHus o Metamiax. [1o710KeHusI METAJITIOB B IEPHOINUECKON CUCTEME
XUMHUYECKUX AJIEMEHTOB. XUMHYECKasi U JIEKTPOXUMUYECKASI KOPPO3US METAJIIOB.
O0630p METAIJIOB MO rPYIaM NEPUOANUECKON CHCTEMbl XUMUYECKUX JIEMEHTOB
J.1. Menneneena.

IIpakTuyeckas padora Ne 2:

OO01mue cBoiicTBa METAILIOB.

CamocrosiTesqibHasi padora:

OcoOeHHOCTH CTPOEHUS aTOMOB M KpucTa/uioB. Kiaccudukanus MeTamioB u
AJIEKTPOXUMHYECKUN psii HAMPSHKEHUI METAJIOB.

Tema 1.8. Xumuga
HEMETAJUINYECKIX
JJIEMEHTOB.

Copep:xanne yaeOHOTO MaTepuana

O6mue cBeneHus o HeMmeTauiax. [lomokeHne HeMETaNTMYECKHX XUMHYICCKHUX
AJIEMEHTOB B MepruoandYecKoit cucteme. OCOOCHHOCTH SJEKTPOHHOTO CTPOCHUS UX
aToMOB. CTpOE€HHME MPOCTHIX BEMIECTB, UX CBOMCTBA.

CpaBHEHHE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBONCTB HEMETAJIOB.
XapaKkTepuCTUKa CBOMCTB HEMETAJIOB, THIPOKCUAOB, BOAOPOIHBIX COCTMHEHUMN.
Kucnoponoconepxaiinue KuciaoThI.

JlabopaTopnasi paGora Ne 3:

CBolicTBa a30THOM KUCJIOTHI.

CamocrosiTesibHasA padoTa:

["asiorensl, MOJISIpHBIN 00BEM Ta30B, 3aBUCUMOCTH CBOMCTB TAJIOTEHOB OT UX
MOJIOKEHMS B iepuouueckoit Tadbnune J.M.Menneneesa.




Tema 1.9. O000mEeHue
3HAHUHU 110 O0IIEel 1
OPraHU4YeCKON XUMHH

Copep:xanne yaeOHOTO MaTepuana

B3aumocBA3p MeEKIy MPOCTHIMH BEIECTBAMHU U UX COCIUHECHUSIMH.
I'enernueckas CBSA3b MEXKAY OCHOBHBIMM KJIACCAMU HEOPTAHUUYECKUX COEAMHEHUN.
CamocTrosiTesqibHasi padora:

CocraBiieHne cXeM IIPEBPALICHUN XUMUYECKUX COETUHEHUI.

Paznen 2.
Opranuueckasi XuMHS.
Tema 2.1. OcHOBHBIE
MOJIO’KEHUS TEOPUU
XUMHUYECKOTO CTPOCHHUS
OpraHUYECKUX
coenuHeHu A.M.
Bbytneposga.

Copep:xanne yaeOHOT0 MaTepuana

Opranuueckasi XMMHSI — XUMUSI COEIMHEHUH yraepoaa. Teopusi XMuMUYECKOro
ctpoenust A.M bytneposa. Ee ocHOoBHbIE no10keHus. [loHATHE YyriieBOAOpPOI0B.
Crpykryphabie hopmynsl. M3omepus. Knaccudukarus yrieBoaopoioB.
Oco0eHHOCTH 3NIEKTPOHHOTO CTPOEHHSI YTIEBOAOPOIOB. | 'oMoornyeckue pssl.
CamocrosiTenpHas padoTa:

PaboTa Hag mpoekToM (MHIUBUAYAIbHBIN MPOEKT, TEMA 0 BBIOOPY, MPHIIOKEHHE

2)

Tema 2.1. OcHOBHEIE
MTOJIOKEHUST TEOPUU
XUMHUYECKOT'O CTPOCHHUS
OpTraHUYECKHUX
coenuHeHU A.M.
bytneposga.

Copep:xanne yaeOHOTO MaTepuana

[IpenenbHbIe yrieBoaopoabl, 00mas ¢hopMyiia cocTaBa, TOMOJIOTUYECKasi Pa3HOCTb.
Xumnueckoe crpoeHue. KopaneHnTHele cBsizu B MoJiekysax. [lonsarue
YIJIEBOJOPOAHBIX paJuKanoB. M3omepus yriieBoIOpOJIHOTO CKeeTa. . XUMUYECKUe
CBOMCTBA: TOpPEHUE, TAJIOTEHUPOBAHUE, TEPMUUECKOE Pa3I0KEHHE,
JNEruIpupoBaHue, n3omepusanns. Mexanusm peakiuu 3amenenne. CuHTe3
YII€BO10poAoB (peakuus Bropia).

IIpakTuyeckas padora Ne 3

Pemienue pacyeTHbIX 3a/1a4 110 TEME «Y TIIEBOAOPOIBDY.

CamocrosiTesqibHasi padora:

AJKaHBbl, peaKIU 3aMEILEHUS.




Tema 2.3. Coneprxanue yueOHOro MaTepuaa
Henpenenbhbie Henpenenpabie yraeBogopoasl. O61mIast popMyna coctaBa, TOMOJIOTHUSCKUHN PsIT
YTJI€BOJOPO/BI. steHa. [ToHATHE O TUEHOBBIX YIIIEBOAOPOAaX: UX 00Immas hopmya,
cUCTeMaTHhyecKkasi HOMEHKIIaTypa, BUAbI n3oMepuu. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHHS aIKEHOB. XMMHYECKHE CBOICTBA alkeHOB. [lomumepusanus OyraaueHa —
1,4 u u3zonpena. [IpupoaHbIil Kaydyk.
JlabopaTopnasi paGora Ne 4:
KauecTtBeHHOE onpesenieHne yriaepoia u BOAOPOAa B OPraHMYECKUX COEUHEHHUSX.
CamocrosiTesibHasA padoTa:
XHUMUYECKUE CBOMCTBA JUEHOBBIX. Peakuuu mojmmepusaiuu.
Tema 2.4. Coneprxanue yueOHOro MaTepuaa
Huknmuyeckue u [uknuueckue yriaeBoaopoasl. CTpoOeHUE U CBOMCTBA IMKIIOATKAHOB; PEAKIIUs
apoMaTHYECKUE 3amMelneHus, npucoeauueHus. [lonydenne u3 ankanoB u u3 O0exsona. benzon
YTJIEBOAOPOIbI CrpykrypHas ¢popMyna. DIEKTPOHHOE CTpOoeHHE OeH3oa. Jlemokamuzamnus p-

3JIEKTPOHOB. TpHUBHaNIbHBIE Ha3BaHUS apeHOB. PU3NUECKUE U XUMUYECKHUE CBOMCTBA
OeHzora.

JlabopaTopnasi pabora Ne 5:

CpaBHHTENBHAS XapaKTEPUCTUKA MPEIEIbHBIX U HENPEAEIbHBIX YIIIEBOJOPOIOB.
CamocrosiTesibHass paboTa 00y4aroUMxcs.

[Ipumenenne apeHoB . Karanutuyeckoe ruipupoBaHue.

Tema 2.5. CiupThl.

Copep:xanne yaeOHOTO MaTepuana

Cnuptel. CTpoeHHE NPEAEIbHBIX OHOATOMHBIX CIUPTOB. DyHKIIMOHAIBHAS TPYIIIA
CIUPTOB, €€ ANEKTPOHHOE cTpoeHue. ['omonornueckuii psan cnuptoB. CTpyKTypHas
nzoMmepus. PanimonanbHas u cucremarnyeckas HoMeHkJ1aTypa. OCHOBHBIE CIIOCOOBI
MOJIy4eHHUsl CIUPTOB. BOIOpOIHEIE CBSI3U U MIX BIMSIHUE HA (PU3HUECKUE CBOMCTBA
CIUPTOB. XMMUYECKUE CBOMCTBA CIUPTOB. MeTanoun u 3TaHoi. VIX npuMeHeHue u
MPOMBILUICHHBIA CUHTE3.

JlaGoparopHnasi padora Ne 6:

CpaBHHTENIbHASI XapaKTEPUCTUKA MPEIETbHBIX CIUPTOB.

CamocrosiTesqibHast padora.

XUMHUYECKHE CBOMCTBA ATaHOJA U €ro npuMeHeHue. GeHonbl (MOHATHS) U UX
CBOMCTBA.




Tema 2.6. Anpaerunsl u
KETOHEI

Copep:xanne yaeOHOTO MaTepuana

Omnpenenenue kinacca anpaeruaoB. Ux dyakuuonansHas rpynna. Oomas ¢opmya,
TOMOJIOTHUYECKUHN PSIT U CTPYKTYpHAs H30MEpHs allbJIeTHI0B. Peakius
MIPUCOEANHEHUS 110 KapOOHMIIBHOM IpyIIIe, peakuus okuciaeHus. @opManbIerui.
Konpnencanus penona ¢ popmanpaerugom. [ToHsTHE 0 KlTacce KETOHOB, X
¢byHkmoHanpHas rpymnmna. CXoICTBO U pa3iuyue B CBOMCTBAaX ajbACTUIOB U
KETOHOB. A1leToH. [IpMeHeHne anbIeruI0B U KeTOHOB. TOKCHUYHOCTD aJIbJIETH]IOB
Y KETOHOB.

JlabopaTopnasi pabora Ne 7:

[TonydyeHue u CBOMCTBA allbJIETU/IOB.

CamocrosiTesibHas padora.

Pabota Hax mpoekToM (MHAMBUIYATBHBIN IPOEKT, TEMa 10 BEIOOPY, IPUIIOKEHNE
2).

Tewma 2.7. KapboHOBBIE
KHCJIOTHI.

Copep:xanue yueOHOro MaTepuana

Onpenenenue kinacca KapOOHOBBIX KUCIIOT, X (DYHKIIMOHAIbHAS TPYIIIIA.
DIEeKTPOHHOE CTPOEHUE KapOOKCUIILHOM rpymibl. BzaumMHoe BiusHUE
KapOOKCHIJIBHOW TPYIIIBI U YITIEBOJOPOJHOTO paaukana. O6mas ¢popmyna u
TOMOJIOTMYECKUHN PsIZI TPENIeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Bubl
CTpYKTypHOI n3omepui. [lonydenue u ¢puznueckre cCBOCTBa KapOOHOBBIX KUCIIOT.
Baxnerive npencraBuTeny KUCIOT: MypaBbHUHOM, YKCYCHOM, TaJbMUTUHOBOM,
CTEapUHOBOW. AKpPHIIOBasl U OJIEMHOBAsI KUCIIOTHI KaK IPEACTaBUTEIN
HEIpEIENbHBIX KACIOT.

JlabopaTopnasi pabora Ne 8

CBoiicTBa KapOOHOBBIX KHCJIOT.

CamocrosiTesibHas padora.

[Tonydyenne kapOOHOBBIX KUCIOT. Peakiuu no aJKimJIbHOMY paJuKany.

Tema 2.8 YrieBoanl

Copep:xanne yaeOHOT0 MaTepuana

Knaccudukanms yrinesonoB. Monocaxapuasl. [Torstue o porocunrese. CtpoeHue
[IIOKO3bl KAK MHOTOATOMHOTO alibJieruja cnupta. @pykTo3a — U30Mep IIIHOKO3bI.
Ctpoenue u cBoiicTBa (GpykTo3bl. [ucaxapuabl (MaIbTo3a, caxaposa), UX COCTaB,
CTPOEHUE, CBOWCTBA.

[Tonucaxapunpl. Kpaxman. CoctaB, CTpOCHUE, XUMUUYECKUE CBOMCTBA: THIPOJIN3,
peakuus ¢ onom. IIpeBpamenue kpaxmana B opranusme. ['nmukoren. Lemonosa.
JlaGoparopHasi padora Ne 9.

XUMHUYECKUE CBOMCTBA YIJIEBOJAOB




Tema 2.9. Coneprxanue yueOHOro MaTepuaa 4 1

A3oTcoaepkaiiue N3omepusa u HomeHkinarypa. Pu3nd4eckre 1 XUMUUYECKHUE CBOMCTBA aMUHOKHCIIOT.

COEMHEHUS. AMUHBI. [Tonsatue o GunonsipHoM noHe. AMPOTEpPHOCTH AMUHOKHUCIIOT — B3aUMO/ICHCTBHE C

AMUHOKHUCIOTHI. KHCIIOTaMH U IIeJI04aMu; 00pa3oBaHKe MENTHA0B. belku Kak npupoaHbie

benku. nonumepsl. [lonunenTtuaHas Teopus crpoeHust 6exoB. I'naponu3 6e1KoB.
buonornueckue ¢pynkiuu 6enkoB. KauecTBeHHbIe peakiiuu Ha Oenku. JleHatyparus
OEJIKOB.

CamocrosiTesqibHasi padora:
Pabota Hag MpoekToM (MHIUBUAYAIbHBIN MPOEKT, TEMa M0 BEIOOPY, MPUIIOKEHHUE 2)

YPpOK KOHTPOJISI 3HAHUI 2 --

Bceero: 78 --

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIIEAYIOIe 0003HAYCHS:

1. — o3HaKOMUTENBHBIN (y3HABAHHUE paHEE N3YyUYEHHBIX 0OBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKLUHU WU IO/ PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBHIITOJHEHHE ACATEIBHOCTH, PEIICHUE MTPOOJIEMHBIX 33/1a4)

** - BXOJIHOM KOHTPOJIb 00s13aTesICH IS CIICMAILHOCTEN B 00JIaCTH MTOATOTOBKU YWICHOB SKUIAXKEH MOPCKHUX CYAOB, MPOBOJAUTCS IS OOIIIEH
OLIEHKM YPOBHS 3HaHUI 00y4aloIMXCsl Ha TIEPBOM JIEKIIMK TyTeM HamucaHus Tecta. [1o pe3yiapTaraM BXOJAHOTO KOHTPOJIS MPENoAaBaTelb KOPPEKTUPYET
METOJIUKY TPEIOIaBaHHMS.
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3. bonrpomerok, B. B. Opranuueckas xumust: / B.B. bontpomerok. - Munck : TerpaCucremc, 2018.

- 255 ¢. - ISBN 978-985-536-387-4; To »xe [DaeKTpoHHBINA pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=136726

4. bontpomerok, B.B. Heopranuueckas xumus: YueoHoe nmocoodue / B.B. bontpomerok. - MuHCK :

TerpaCucremc, 2018. - 287 c. - ISBN 978-985-536-371-3 ; To e [ DneKTpOHHBIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=136722

[Tepeuenp nHGOPMALIMOHHBIX pecypcoB «HTepHET:

- MporpaMMHBIN KoMIuIeke «JuddhepeHmpoBaHHbIN 3K3aMeHATOP», pa3padOTaHHBIN
entpom nHbopMarmoHHbIX TexHOIorui MI'TY my1s oOecrieueHns opraHu3auy 1 TOIePKKH
mpolecca TectupoBanus 3Hauuit ooydaromuxcsis MMPK umenn U.U. MecsieBa ®T'OY BO «MI'TY»
T10 JIFOOBIM TUCIUTIIINHAM y4eOHBIX IJIAHOB CIIEIUATLHOCTEHN BCceX GopM 00yUeHNS;

- AJIEKTPOHHBIN KaTaJoT HAyYHOU, y4eOHOU JIUTEpaTyphl U MEPUOANYECKIX H3TaHUM;

- BUpPTyalibHas CIIpaBOYHas CITy:k0a B pexxume on-line.

N

2.5. llepeyeHb JUIEH3HOHHOTO IPOTPAMMHOI0 o0ecredeHUusi 1 HHPOPMATMOHHBIX
CIIPABOYHBIX CHCTEM
Tabauua 5

[lepeueHp NHUIIEH3MOHHOTO MPOTPAMMHOT0 o0ecreueHrs U NH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

VYuebusiii rox | Haumenosaunue I1O CBeneHus 0 JIULEH3UU
2021/2022 OducHusrit maker Microsoft Office 2007 Russian munensus Ne 45676388 ot
Academic OPEN 08.07.2009 (morosop 32/224 ot
14.0.2009r.)
2021/2022 Antuupyc Dr.Web Desktop Security Suite noroBop Ne7236 ot 03.11.2017r.
(xomruiekcHas 3amuta), Dr.Web Server Security
Suite (aHTHBUPYC)

2.6. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue TUCUMILINHbI:

Tabnuua 6
HaumeHoBaHue
Ilepeyenb 000pyn0BaHNS U Koua-Bo
Ne ayn. 000pyA10BaHHBIX y4eOHBIX
N TeXHUYECKHX CPeACTB 00y4eHHs eIMHHI]
KaOMHeTOoB, JJadopaTopuii
218 Kabuner Xumun Jlocka menoBas 1
(MypmaHck, HIkadbr 2
Imuara, 19) Ctoubl ydeHnYeCKue (JIByXMECTHEBIC) 14
Crynbs 28
KommuiekT: cton u cTys npenoaaBarens 1
Komnsiotep IBM PC 1
KU AKOKpHUCTAIUIMYECKUI TEJIIEBU30D 1
Habop nns mpoBeeHHs ONBITOB 1

2.7. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHS Y4eOHOIr0 mpeaMeTa

KoHTposb 1 o11eHKa pe3yabTaTOB OCBOECHUS JUCHUIUIMHBI OCYIIECTBIISECTCS B IIPOLIECCE MPOBEACHUS
MPAKTHYECKUX 3aHATHH, TECTHPOBAHUS, a TAKXKE BBIMOJHEHUS OOYYAIONIMMUCS WHINBUAYATbHBIX
3aJaHUM, UCCIICIOBAHUI.


http://biblioclub.ru/index.php?page=book&id=136726
http://biblioclub.ru/index.php?page=book&id=136722

Tabmmia 7

Pe3yabTarTnl 00yueHus
(ymMeHUs1, 3SHAHWS)

®opMbI U METOAbI KOHTPOJISl ¥ OLleHKH
pe3yJabTaToB 00y4eHHs

1

2

Ymenua:

JaBaTh OOINYI0 XapaKTEPHUCTUKY JIIEMEHTOB
MIEPBBIX YETHIPEX MEPHUOOB, OMPEICIIATh BHJIbI
CBsiA3HU B HeOpFaHI/I‘-IeCKI/IX BE€IICCTBAX MW THIIBI
KPUCTATNYCCKUX PEIIETOK.

OOBSICHATH  CYIIHOCTh  pEaKIHid  HOHHOTO
06MeHa, rnznponma, OKUCJIIUTCIBbHO-
BOCCTAaHOBUTEIIBHBIX PEAKIIUM, JICKTPOJIN3A;
pacKphIBaTh CMBIC TOHSATHH  (GKECTKOCTh
BOJBI», «KOPPO3US METAIIOBY», «XUMUYECKOE
PaBHOBECHE U YCIIOBHUS €TI0 CMEIICHUS

HAa OCHOBE W3YYCHHBIX TEOPHA H 3aKOHOB
yCTaHaBHI/IBaTI: HpI/I‘II/IHHO-CJIeI[CTBeHHBIe
CBA3M MEXIY CTPOCHHEM, CBOMCTBaMH,
HpI/IMeHeHI/IeM BCIICCTB, JACJIaThb BbIBOAbI H
0000IIICHHUS;

COCTaBJIATh bopmybl XUMHYECKHUX
COEIMHEHUII 1O BaJEHTHOCTU 3JIEMEHTOB,
KHCIIOTHBIX ~ OCTaTKOB, J1aBaTb  Ha3BaHUE
BELIECTBAM;

COCTaBIATh  CXEMBI  CTPOCHMsS  aTOMOB
XUMHMYECKHX DOJIEMEHTOB IEPBBIX YETBHIPEX
IIEPHOJIOB, (bopmyIb ux OKCH/IOB,
TMAPOKCUIOB, BOLOPOAHBIX COCIUHECHUN.
COCTaBJIATh  MOJIEKYJSIpHBIE, TOJHBIE U
COKpalICHHbIE YpaBHEHHUS peakuui,
YPaBHEHHUS OKHCIIUTENBHO-

BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ C BHGKTpOHHBIM
OamancowMm;
TOTOBUTH paCTBOpBI 3aI[aHHOﬁ KOHLIGHTpaI_[I/II/I,

ONpEAETsITh B  PAacTBOPE  XJIOPHUI-HOHHI,
Cynb(paT—HOHBHI, KapOOHAT-HOHBHI, HOHBI
aMMOHHS, METaJUIOB, pAacTBOPBI  KHUCIIOT,

LIEJI0YEH, YTIIEKUCIIBIN ras;
coOmro1aTh TMpaBUjia TEXHUKHA OE30MaCHOCTH,
OKa3bIBaTh IEPBYIO IOMOIIh TPHU OXKOTax
KHCJIOTaMH U ILIEJI0YaMHU;

BBIYMCIISITh ~ MacCOBYIO JIONIO M Maccy
PacTBOPEHHOTO BEIECTBA, MAacChl BEIICCTB
WM 00beMa ra3oB M0 U3BECTHOMY KOJHMYECTBY
OJTHOTO W3 BEIIECTB PEaKIUH,; MacCy WIH
00BEM BEIIECTBA MO HM3BECTHHIM ITAaHHBEIM 00
HCXOJIHBIX BEIECTBAX, OJHO M3 KOTOPHIX JAHO
B M30BITKE; MAaCCOBYIO JIOJO BBIXO[a MPOIYKTA
OT TEOPETUYECKH BO3MOXKHOIO; MacCy WA
00BEM TPOAYKTA pEAKIMH, €CIH HCXOIHOE
BEIIIECTBO COJICPKUT IPUMECH;
Pa3bACHSATH MIPUYMHBI
OpPraHUYECKUX BEIIECTB,

MHOT000pa3ust
€JUHCTBO

Texkyuuii KOHTPOJIb:

BremonHenne noMamiHUX 3aJaHuH,
pedepaToB Ha 3aJlaHHYIO TEMY,
Ta0JIHII.

Texkyuuii KOHTPOJIb:

BreimonHeHHe JOMAaNTHUX 3aJaHUM, HAITMCAHUE
pedepaToB Ha 3aJaHHYIO TEMY.
IIpoMe:KyTOYHBIN KOHTPOJIb:
TecToBBIE 3aJIaHus, pelieHne
XUMUYECKUX PEAKLUN.

Texyuuii KOHTPOJIb:
BrinosiHeHUE qOMAIHUX 3a1aHUM, YCTHBIN U
MUCbMEHHBINA U] PEpeHITIPOBAHHBINA OTIPOC.
IIpoMe:KyTOYHBIN KOHTPOJIb:
BrImmonmHeHE TECTOBBIX 3aJlaHMUMA,
XUMUYECKUX YPaBHCHUM.
Texyuuii KOHTPOJIb:
BrinosiHeHUE qOMAIIHUX 3a1aHUM, YCTHBIN U
MUCbMEHHBIN MU PepeHITMpPOBaHHBIN OMPOC,
o0yyJaroue 1 poBEPOYHBIE.
IIpomesKyTOUHBI KOHTPOJIb:
BreimonHeHWE TECTOBBIX 3aJlaHUH,
XUMHYECKUX YPABHEHHIA.
Texkymuii KOHTPOJIb:
BoimonHenue mnpakTUYECKUX M J1aOOPaTOPHBIX
pa0or.

Texkyuuii KOHTPOJIb:
Pemenne  3amau,
3aJaHUM.
IIpoMe:KyTOYHBIN KOHTPOJIb:
BrImmonmHeHE TECTOBBIX 3aJlaHMUA,
XUMHYECKHX (OPMYIL

HaIlTMCaHuec
COCTaBJICHUC

ypaBHEHUH

COCTaBJICHUC

COCTaBJICHUC

BBITNIOJIHCHHUEC JOMAIIHUX

COCTaBJICHUC

Texkyuuii KOHTPOJIb:
BrinmosiHeHne poMalmHUX 3aJaHUM, YCTHBIA U
MUCbMEHHBIA  AuddepeHIIUPOBAaHHBI  OTIPOC,
HanucaHue pedeparoB Ha 3aTaHHYI0 TEMY,
cOoCTaBJIEHHE TaOINII.

IIpomesKyTOUHBI KOHTPOJIb:

TecroBble 3amaHMs, pELIEHUE NPAKTHUYECKUX
3aJla4, COCTaBJIEHUE XUMUYECKUX (POpMyII.
Texkymuii KOHTPOJIb:

BrinosiHeHue qoMalHUX 3a1aHUM, YCTHBIN U
NUCHbMEHHBIN AU depeHnrpoBaHHbIN OIpoc,
oOydarorie u mMpoBEePOYHEBIE.

IIpoMe:KyTOYHBIN KOHTPOJIb:




OpPraHn4YCCKUX U HCOPraHNYCCKUX BCIICCTB,
CpaBHMBATD aHaJIM3UPOBATh,
CHUCTEMaTU3UPOBaTh, 0000IATh Ha Y4YEOHOM
MaTepuase OpraHudecKo XUMUH;
BBICKA3bIBaTh CY)KJICHUSI O CBOMCTBAX BEIIECTB
Ha OCHOBE MX CTPOEHMSI U O CTPOEHHUH IO UX
CBOICTBaM;

COCTaBJISITh CTPYKTypHBIE bopMyIibI
M3Y4aeMbIX  OpPraHMYECKUX  BEIIECTB WU
0003HAaYaTh  pacmpeleNieHne  SICKTPOHHOM

IUIOTHOCTH B MOJICKYJIax, Ha3bIBaTh BEIICCTBA
[0 COBPEMEHHOW HOMEHKIIAType, COCTABIISIThH
YpaBHCHHS  pEakIHi,  XapaKTePU3YIOIINX
CBOMCTBA  OpPraHWYEeCKUX  BEIIECTB, HX
TCHETHYECKYIO CBSI3b,

MPAKTUYECKH OMPEIENATh HAIUYUE YTIepoaa
U BOJOpOJa B OpPraHUYECKHX BEIIECTBAX,
ONpEACNATh IO XapaKTePHBIM  PEaKIHUSIM
HEeMnpeIenbHbIe COSAMHECHHS, OJTHOATOMHBIC U
MHOT'0ATOMHBIC CITUPTEI, aJIbJACTUIbI,
KapOOHOBBIE KHUCJIOTHI, YTJIEBOABI, OCNKH;
pacro3HaBaTh IJIACTMACCHI M BOJIOKHA,
HaXOJUTh MOJICKYJISIPHYIO bopmyny
ra3o00pa3HOro OpPraHMYECKOTO BEIIeCcTBa Ha
OCHOBAHHH €ro IUIOTHOCTH, OTHOCHTCIHHOM
IUIOTHOCTH TI0 BOJIOPOAY, BO3YXY U MacCOBOM
JIOJIH,

Pa3bACHATH CMBICII CTPYKTYPHBIX u
JJIIEKTPOHHBIX bopmyn OpraHUYEeCKUX
BEIIECTB, TEOMETPUYECKYIO CTPYKTYPY

MOJIMMEPOB; AJIEMEHTOB, a TaKXXe IO Macce,
00BEMY IPOAYKTA €r0 CrOPaHHUSL.

Pemienne mnpakTtuueckux —3anaad,
XUMUYECKUX (hOPMYJI, TECTOBBIC 3a/IaHMUS.

3HaHud:

(OPMYIIUPOBKH OCHOBHBIX 33aKOHOB XHMHH:

3aKOHAa  COXpPaHEHUS  MaccChl
COBPEMEHHYIO (bopMyITHPOBKY

nepuoauueckoro 3akona /.M. Menneneena;

BCIIIECTB,

OCHOBHBIC ITIOJOXCHHUSA XHUMHUYCCKUX YMGHHﬁ,

TEOPUU  DJIEKTPOJIUTHUYECKOM  JUCCOLHALUU
AppeHnnyca;

BHUJIbI XUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTH
NPOTEKaHUs XUMUYECKHUX PEaKIHid, (akTOpbl
BJIMAIOINHUEC Ha CMCHICHUC PABHOBCCHUA M Ha
CKOPOCTh XUMHUUYECKOW PEAKLINH;

OCHOBHBbBIC IIOHATUA u CYIIHOCTb
OKHCJINTCIbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ
U peakiuil MOHHOro OOMEHa, MX 3HAUYECHUE B
YKUBBIX OPTraHU3MaX;

COEMHEHUI:

KJI1aCChI HCOPTaHUYCCKUX

KHCJIOTBI, COJIM OKCHABI, OCHOBaHHUs, HX

Texkymuii KOHTPOJIb!

BelnlonHeHnne 10MalHux 3aJaHui, HallucaHue
pedepaToB Ha 3aJaHHYIO TEMY, YCTHBIHA U
NUCHMEHHBIN AU depeHnpoBaHHbIN OIpoc.

COCTaBJICHUC




Ba)KHEHIIIE CBOMCTBA;

e 00mme CBOWCTBA METAUIOB, WX OKCHJIOB,
TUAPOKCUZIOB,  BaKHEWIWE  CBOMCTBA U
MPUMEHEHHUE CEpPbl, CEPHON KHUCIOTHI, a30Ta,
aMMHaKa, a30THOW KHCIIOThI, aJUIOTPOITHBIX
BHJIOU3MEHEHU I yriaepona, OCHOBHBIE
CHOCOOBI MOJTYYEHHUS] METAJUIOB, CIJIABhI;

e nmpaBwia pabOTBI C BEIIECTBAMU U c
o0opymoBaHHEM. Y CTPOMCTBO TMPOCTEHIITUX
MPUOOPOB IS TTOTYyUEHUS U COOMPAHHMS Ta30B;

® OCHOBHBIC TOJIOKEHHUSI TEOPUH XUMHUYECKOTO
CTPOEHHSI BELIECTB, TOMOJIOTHIO, CTPYKTYPHYIO
M30MEpHI0, BaxHelmue (QyHKIMOHANIbHBIE
IPYIIIBI OPraHUYECKUX BELIECTB, BUJIbI CBA3EH,
UX DJIEKTPOHHYKO TPAaKTOBKY W BIIMSIHUE Ha
CBOMCTBA BEIIECTB;

® OCHOBHBIE MOHATHUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX ~ BELIECTB: MOHOMED.
[lonssTue mnonumep, CTPYKTYpHOE 3BEHO,
CTENEHb MOJUMEPHU3ALNH, BIUSHUE CTPOEHUS
Ha CBOMCTBA MTOJIMMEPOB;

® CTpOEHME, CBOWCTBA U  IPAKTHYECKOE
3HAQUEHHE MPENEIbHBIX, HEMPEACIbHBIX |
apOMAaTUYECKHUX YTJIEBOJOPOOB,
OJIHOATOMHBIX WU MHOTOaTOMHBIX CIHUPTOB,
QJIBJIETHJIOB U KapOOHOBBIX KHCIIOT, CJIIOXHBIX
3pUpPOB U KUPOB, VYIJIEBOJOB, aMHUHOB,
aMHHOKUCJIOT, OCJIKOB;

ITpomesKyTOUHBI KOHTPOJIb!
TecToBble 3a1aHN, pEIICHUE YPABHEHUI
XUMUYECKUX PEAKLUN.

Texkymuii KOHTPOJIb:

BrimonHeHHe JOMaNTHUX 3aJaHUM, HAITMCAHUE
pedepaToB Ha 3aJaHHYIO TEMY, YCTHBIN U
MUCbMEHHBINA U PEpeHITMPOBAHHBINA OTIPOC.
IIpomesKyTOUHBI KOHTPOJIb!

TecToBbIE 3agaHUs.

Texkymuii KOHTPOJIb:

BrinosiHeHne qOMaIHUX 3a1aHUM, BBIITOJIHEHUE
MPaKTHYECKUX U JaOOPATOPHBIX padoT,
HanucaHue pedeparoB Ha 33JaHHYIO TEMY,
YCTHBIM ¥ MUChbMEHHBIN TuddepeHITPOBaHHBIN

e IIpaBHWIIA paboThI v H3YYEHHBIMU OHPpOC. .
OpraHUYECKUMU BEIIECTBAMHU y | 1IPOMERYTOUHBIH KOHTPOIIL:
O60py,HOBaHI/IeM, TOKCHYHYI0 U TIOXKAPHYIO TecToBBIC 3adaHus1, COCTaBJICHUC XUMHNUYCCKHUX
OIACHOCTh OPraHUYECKUX BELIECTB. YPaBHCHHH.
KiroueBble koMIeTeHUMH
Tabmmia 8
KawueBbie Iloka3aTesn OLEHKH YPOBHS ®opMbI U METOABI
KOMITETEHIM U cpopmupoBannocTu KK KOHTPOJIA
KK 1. IleHHOCTHO- | TOHUMATH LIEHHOCTh cmbicna | CobecenoBanue,
CMBICJIOBBIE o011eueoBeuecKoi KylnbTypbl, HAYKH, | TBOPUECKHE paboThI
KOMIIeTeHIIU T IIPOU3BO/ICTBA, PEJIUTUH; WHAWBUAyallbHAs  paboTa,
YMETh OPUEHTUPOBATHCA B OKpYyKarolieM | pedepar u ap.

MHpE U OCO3HaBaThb CBOIO pOJIb H
npeHa3HAuYCHNUE;

yMETh  TPOSIBISATH  3MOLMOHAIBHYIO
YCTONYUBOCTb;

yMeTh  BBIOMpaThb  Lend  y4eOHOH
JIeATEILHOCTH, TIOBCEJTHEBHOMN JKU3HH;




YMCTb BBIGI/IpaTB OEHHOCTHO-CMBICJIOBBIC

OPUCHTUPBI  JUIS  TIOCTYNIKOB  H
peueHui;

yMETh  HECTH  OTBETCTBEHHOCTh 32
pe3yabTaThI oOydeHus u

coBeplIaeMble IOCTYIKH;
YMETh IPUHUMATH PEIICHHUS

KK 2. OOwmexkyabTypHbIe
KOMIIeTeHIIUH

yBakaTb  MHTEPEChl  IpeAcTaBUTENeH
JIPYTUX HapOIOB, PEIUTHA;
OPOSBIATH  TEPIUMOCTh K
MHEHHUSIM U TIO3ULUSIM;
BIafeTh  A(G(PEKTUBHBIMU  CIIOCOOAMHU
OpTraHU3aIi CBOOOTHOTO BPEMEHHU;
3HATh U BJIaJIeTh OBITOBHIMU HaBBIKAMH;
3HaTh OCHOBBI CEMEHHBIX, COIMAJIbHBIX,
0OIIIECTBEHHBIX SIBICHUW U TPAIUIINA;

APYTHM

HaOmronenune 3a
BBIITOJIHEHUEM H
OpraHu3aruen

KOJUICKTUBHOM W JUYHOM

JesATeILHOCTH, pedepar

KK 3. YuebHo- | BIaIETh npueMaMu opranuzanuu | Tect, mucbkMeHHas padora,
NMo3HaBaTeJbHbIE MIPOTYKTUBHOU yueOHO- | YCTHBIN ompoc,
KOMMeETEeHI[HN MO3HABATEIILHON IeATEeIHbHOCTH: cobeceioBaHue,  Hay4HO-
yMETh npuoOpeTaTh 3HAHUS U3 | UCClleIoBaTeNbCKast paboTa,
Pa3IUYHBIX UCTOYHUKOB; WHAWBUAyalIbHAs paboTa u
TPaMOTHO dbopmynaupoBaTh | ap.
o0pa3oBaTeNbHBIN 3a1poC;
YMETh CTPYKTYpUPOBaTh U PaCIIUPSThH
MOJTy4YeHHBIC 3HAHUS,
HCIIOJIb30BaTh KOMITbIOTEpPHBIE
TEXHOJIOTHH I TIOUCKa MHPOpMAITUN
U €€ IPECTABIICHUS,
YMETh KOHTPOJIUPOBATH 00PA30BATEIHHBIIM
pOLECC;
YMETh OTHICKUBAaTh TPUYHMHBI SIBICHUH,
COOBITHI;
YMETh aHAJTUTHYECKH MBICIIUTS;
YMETh KOHTPOJIUPOBAThH CBOIO paboTy;
yMETh  IJIAaHUPOBATh, AHAIU3UPOBATH
CBOIO padoTy;
yMETh JaBaTh CaMOOIICHKY Y4YeOHOU u
MO3HABATEJIbHOM 1E€ATEIbHOCTH;
yMETh CaMOCTOSITEIILHO BBISIBIISITH
COBEPIIICHHBIC OIMMOKH, MPOoOeTsl B
3HAHUSIX, YMEHUSX M HAaBBIKAX;
yMETh paboTaTh CAMOCTOSITEIILHO;
MPOSIBIISITH TOTOBHOCTh K
camMo00pa30BaHUIo;
BJIAJIETh G YHKIIMOHATBLHOM
IPaMOTHOCTBIO:
BJIa/IETh U3MEPUTEIIbHBIMU HaBbIKAMU;
YMETh HCIIONB30BaTh BEPOSTHOCTHEIE,
CTaTUCTUYECKUE METObl TO3HAHMUS;
YMETh OTJINYaTh (PAKTHI OT IOMBICIIOB
KK 4. WudopmManmoHHO- | yMETh OCYILECTBIISATH MOUCK, 0TOOp, | Hayuno-
KOMMYHHKATHBHbIE CUCTeMAaTH3allNIo, aHaliu3, o0pabOTKy | Hccien0BaTeNbCKast
KOMMeETEeHI[HN U COXpaHeHHe NHPOpMAIUH; NEeSTeNIbHOCTh,  pedepar,
YMETh OILICHUTH M0JIE3HOCTh U | YCTHBIM OTBET,




IeJICHANPaBIEHHOCTh MOJTyYEHHOM
nHpopMmanuu;

YMETh MPEACTaBIATh WH(OOPMALUIO B
pasnmuuHbIX (opmax (Ha pHCYHKax,
rpapukax, TabNMLAX, UYEpTEKax,
quarpaMmax u mp.);

BIaACTh COBPCMCHHBIMU
MH(QOPMAIIMOHHBIMH  TEXHOJIOTUSMH
CTaHJapTHOTO IPOTPaMMHOTO
obecneucHus;

BIAZCTh  TEXHWYECKUMH  CPEICTBAMH
uHpOpMaLUu: TEJIEBU30D,

MarHuTo(oH, KOMIIbIOTEp, IPUHTED,
MoJieM, akc, KOTHp U T.IL.;

BIIAJETh nH(pOpPMalMOHHBIMU
TEXHOJIOTHSIMU: ayJIHO- BUCO3AIUCh,
anekTpoHHas noura, CMU, MUuTepHer;

BJIaJICTh HABBIKAMU YCTHOW U MMMCbMEHHOMN
peun;

3HATh SA3BIKU, CIIOCOOBI B3aUMOICUCTBHUS C
OKPYKalOIIMMU U yJaJE€HHBIMHU
COOBITHSIMH U JTIFOJIbMU;

BIIAJIETh HaBbIKAMH paboThI c
JTIOKYMEHTaMU;

YMETh HaNMCaTh (3aMOJIHUTH) 3asBIICHUE,
OOBSCHUTENBHYIO, aHKETY, OMPOCHBIN
JIUCT, TECT, MUCbMO U TIp.;

YMETh 3aJ1aBaTh BOMPOCHI;

YMETh MPEACTABIATh U OTCTAUBATh CBOKO
TOYKY 3PEHUS B JUAJIOTE U TOJIUJIOTE;

YMETh COTPYAHUYATH C IPYTUMU JHObMH;

yMeTh paboTaTh B IpyIIie, KOMaH/IE;

BJIAJETh  COLMAIBHBIMH  pOJIIMHM B

cobece0BaHNE,
IIPEJICTaBICHHE
MPE3EHTALMN U Ap.

KOJIJICKTHUBE;
YyMETh Tpe3eHToBaTh ce0si ©  CBOH
KOJIJICKTHUB
KK 5. CoumajJbHO- | BIAJICTh ITUKOW TpakIaHCKO-TIPaBOBHIX, | HabmroneHue 3a
TPYAOBbI€ KOMMETEHIIHN TPYIOBBIX B3aMMOOTHOILICHHIA: | BBIIIOJIHEHUEM
BBITIOJIHEHWE  POJIM  TPaXJAaHWHA, | TPAKTUUECKON paboTHI,
HaOmoaTens, W30WpaTeNs, YIeHa | aHKETHI, JIOKJIa,

CEMbH;

3HATh KOHOMUKO-TIPABOBBIE OCHOBBI;

yYMETh aHATM3UPOBATh COITHAITEHO-
HKOHOMHYECKYIO CHUTYALIHUIO,
TIOJIOXKEHHE PBIHKA TPYAA;

3HaTh MpaBa U O00A3aHHOCTH B 00JacTH
poeCCHOHAIBHOTO
CaMOOIIpeICNICHUsI: OCO3HAHUE CBOEH
posn B po¢eCCHOHATBHOM
IPOCTPAHCTBE; OLICHKa CBOUX
poeCCHOHABHBIX TOTPEOHOCTEH U
3aJ]aTKOB; BBIOOp Oynymei
npodeccuu; MOCTPOSHUE COOCTBEHHOM
npodecCHOHATILHON Kapbephl,

COOOITIEHUE U JIP.




o0namaTh  HaBBIKAMHU  PALMOHAIBHOMN
camoopraHuzanuu padbodero BpeMeHH;
o0agaTh TOTOBHOCTBIO K peau3aliuu
TPYIAOBBIX MpaB U OOsA3aHHOCTEH B

HYKOHOMUYECKOU pounu:
IIPEICTaBUTES, norpeouTerns,
MIOKYyIIaTes, KJIUEHTA,
IIPOU3BOIUTEIIS;

yMETb  JE€WCTBOBATbH C JIMYHOM H
00IIECTBEHHON BHITOJIOMN

KK 6. KoMnerenuuu
JUYHOI0
CaMOCOBEPIIEHCTBOBAHUS

OCBOUTH CIIOCOOBI ¢dusnyeckoro,
JTYXOBHOTO, UHTEIUICKTYaJIbHOTO
caMopa3BHUTHS;

OCBOMTH CIIOCOOBI SMOIMOHATLHON
CaMOPETYJISLIMU U CAaMOTIOACPIKKH;
YMETh TUIAHMPOBAaTh W OPTaHU30BHIBATH

CBOIO JICSATCIIFHOCTD;
BJIAJIETh CIOCOOAMM CaMOOTIPEICICHHUS U

CaMOIIO3HAHUS;
BJIAJICTh criocobamu pa3BUTHS
JIMYHOCTHBIX Ka4CCTB: T'YyMAHHOCTbD,
OT3BIBYMBOCTh,  OPTaHW30BaHHOCTH,
OTBCTCTBCHHOCTD, OTKPOBCHHOCTD,
YBEPEHHOCTh B cebe,
CaMOKPUTUYHOCTh, KOPIIOPATUBHOCT,
pedekcus, SMOITMOHATbHAS
YCTOMYUBOCT, KpPEaTUuBHOCTD

MBIIICHUS U Jp.;

YMEThb BKJIIOYAThCS B  OOIIECTBEHHYIO
paboTy: pa3nuyHble KPYKKH, CEKIIHH,
MOJIOJIE)KHbIE O0bETUHEHUS U T.11.;

BJIAJICTh MEAULMHCKUMH U CaHUTApHBIMHU
3HAaHUSMM M HaBbIKaMHU (3HaHHE H
co0uro/IeHre HOPM 37I0pOBOro 00pasa
KHU3HM, MpaBWJI JIMYHOH TUTHEHBI;
I10JIOBOM u CEKCYalIbHOU
IPaMOTHOCTH, YMEHHE  OKa3bIBaTh
NEPBYIO METUIIMHCKYIO [IOMOILIb);

BJIAJICTh HaBBbIKAMHU Oe3omacHoi
KU3HEJEATENBHOCTH;

3HaThb OCHOBBI HKOJIOTHH, YMETh OEpPEXHO
OTHOCHUTBCS K OKPYXKAIOLIEH cpene

CamocrosrenbHass  pabota
ypo4dHasT ® BHEYpOUHas,
TECTHI
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IMMPHUJIOXKEHUE 1

IIpumepHbie Bonpockl K nuddepeHIIuPOBAHHOMY 3a4ETY.

ChopmynupyiiTe NMEPUOAMUYECCKUN 3aKOH W PACCKAKUTE O TMEPUOJUYCCKON CHCTEME XHMHYECKHX
anemenToB [I.1. MeHaeneeBa Ha OCHOBE INPEACTABICHUN O CTPOCHUU aTOMOB. PacKphITh 3HaueHHE
MEPUOANYECKOI0 3aKOHA AJIs1 Pa3BUTHUS HAYKH.
Pacckaxute cTpoeHne aTOMOB XUMHUYECKUX 3JIEMEHTOB Ha IIPUMEpPE:

a) 2JIEMEHTOB OJIHOTO TMepUo/Ia;

0) JIEMEHTOB OJHOI ITaBHOM MOATPYIIIIEI;
OOBsicHUTE 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHX 3JIEMEHTOB M MX COCAMHEHUH B
3aBUCUMOCTH OT CTPOCHHS UX ATOMOB.
PacckaxuTe 0 BOZOPOIHBIX COEAMHEHUSAX HEMETAIIJIOB, 3aKOHOMEPHOCTAX B M3MEHEHHUH UX CBOWCTB,
B CBSI3U C ITOJIOXKEHUEM JJIEMEHTOB B niepuoauyeckon cucreMe 1.11. Menneneesa.
HazoBure BbICHIME OKCHABI XHMHUYECKHMX JJIEMEHTOB TpEThEro Imnepuoja. Pacckaxute o
3aKOHOMEPHOCTSIX B M3MEHEHHHM UX CBOMCTB. XapakTepuU3yhUTe HX XHUMHUYECKHUE CBOICTBA.
OxapakTepHu3yiTe XUMHUECKHE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCTOTHBIX.
JlaiiTe XapaKTEpUCTUKY BBICIIUX KHUCIOPOJOCOAEPKAIUX KUCIOT XMMHUECKUX 3JIEMEHTOB TPETHETO
IIEPUOJIA, PACKPOUTE UX COCTAB U NAUTE CPABHUTEIIBHYIO XapaKTEPUCTUKY UX CBOMCTB.
OxapakTepu3yilTe BUIbl XMMHYECKUX CBS3€H B HEOPraHWYECKMX M OPraHMYECKUX COEIUHEHUSX:
MOHHAsl, METaJUIMYeCcKas, BOJOPOHAs KOBAJICHTHas (MOJIIpHAs U HEMOJIsipHasi), MPOCThIe U KpaTKue
CBSI3H.
JlaiiTe moHATHE peakius HOHHOTO oOMeHa. PacckakuTte 00 yClnoBUS UX HEOOPATUMOCTH.
Packpoiite kmaccupukanmo XMMUIECKUX PEAKIIUH B HEOPTaHUUECKOW U OPraHUYECKON XHUMUH.
Jaiite ompeneneHue MOHATHUIO CKOPOCTh XUMHYECKHX peakiui. Pacckaxure 0 3aBUCUMOCTH
CKOpPOCTH OT TPUPOJbl, KOHLEHTpPAlMM BEIIECTB, IUIOMAAN IOBEPXHOCTU CONPUKOCHOBEHUS
pearupymouux BeIecTB, TEMIIEpATyphbl, KaTalnu3aTopa.
Packpoiite monsiTHE 00paTUMOCTh XUMUUYECKHUX peakIuii. PacCkaxuTe 0 XUMHUYECKOM DPAaBHOBECUU H
YCIIOBUSIX €r0 CMEUICHHS: 00 M3MEHEHUM KOHIIEHTpAllMH pearupyrollux BeIIeCTB, TeMIIepaTyphl,
JABJICHUSL.
PackpoiiTe MNOHATHE OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE DPEAKIUM (HA NPUMEpPE aTIOMUHUSA C
OKCH/IaMH HEKOTOPBIX METAJUIOB, a30THOM KUCIIOTHI C ME/IBIO).
JaiiTe 0o0IIyI0 XapaKTEPUCTUKY METAJIOB, PACCKAKUTE 00 UX TOJIOKCHHUE B TIEPUOIUUECKON CUCTEME
xuMuyeckux snemeHToB .M. MeHnneneeBa, CTpoeHUE UX aTOMOB, METAJUIMYECKAsh XUMUYECKasl CBS3b.

OxapakTepu3yiTe MeTallJIbl KAK BOCCTAHOBUTEIEH.



14.

15.

16.

17.

18.

19.

20.

21.

22,

23.
24,

25.

26.

27.

28.

29.

30.

OxapakTepu3ylTe Keiae30: MOJIOXKEHUE B NEPUOAMYECKON CHCTEME XHMMHUYECKUX 3neMeHToB J[.U.
MenpeneeBa, CTpOCHHE aTOMa, BO3MOXKHBIE CTETEHU OKHUCICHHUSA, (U3NYECKHEe U XHUMUYECKUE
CBOMCTBA. Pacckakute o poJin Jkelie3a U €ro CIjlaBOB B COBPEMEHHOM TEXHUKE.

Pacckaxure 0 XMMHUYECKOM U JIEKTPOXUMHUYECKON KOPPO3MM METAIIOB. Packpoiite ycnoBus, npu
KOTOPBIX IPOUCXOAUT KOppo3us. HazoBuTE MephI 3allIMThl METAJIJIOB U CIUIABOB OT KOPPO3HH.
Pacckaxkute o0mme crmocoObl TMMOJyYeHUS METaUIOB. PackpoiTe MpakTHYeCKOe 3HAYCHHE
3JIEKTPOJIN3a Ha IPUMEPE COJIEH.

OxapakTepu3yiTe HEMETaIbl (MX MOJIOXKEHUE B MEPUOJUUYECKON CHCTEME XMMHUYECKHX IJIEMEHTOB
.M. MeHnaeneeBa, CTpOCHHE HX aTroMoB). Pacckaxutre 00 U3MEHEHHUAX OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX CBOMCTBAX HEMETAJJIOB HAa MPUMEPE AJIEMEHTOB IMOATPYIIIbI KUCIOPOAA.
PackpoiiTe OKHCINTENbHO-BOCCTAHOBUTEIBHBIE BOBMOKHOCTH CEPHI U €€ COCTUHEHUM.

Pacckaxkxute O KHCIOTaxX, HMX KIacCU(UKALMIO U CBOWHCTBA Ha OCHOBE IPEACTaBICHUH 00
JJIEKTPOJIUTUYECKON Aucconnanuy. JlaiTe XapakTepUCTUKY CBOMCTB KOHLEHTPUPOBAHHOW CEPHOU
KHUCJIOTHI.

JlaiiTe KpaTKyr0 XapakTepUCTUKY OCHOBaHMIM. Kiaccupuuupyite U pacCKaXuTe 0 X CBOWCTBAaX Ha
OCHOBE IMPEJCTABICHUN 00 3JEKTPUYECKOMN TUCCOLUAIIHH.

JlaliTe KpaTKylo XapaKTEpPUCTHKY KIIACCY COJIHM, pACCKaKUTE 00 MX COCTaBe M MEPEUNCINTE Ha3BAHUSL.
XapakTepu3ynTe MX B3aUMOACHCTBUE C METAUIAaMH M KHUCJIOTaMH, IIeJI04aMu, APYr C APYyroM ¢
y4eToM 0cOOEHHOCTEN peakIuii OKHCIEHUS! — BOCCTAHOBJIEHHSI U HIOHHOTO 0OMEHa.

Packpoiite Teopuio xumuyeckoro crtpoeHuss A.M. byrnepoBa. Pacckaxkure 00 OCHOBHBIX
HAIPaBJICHUSAX PA3BUTHSI 3TOU TEOPUHU.

Packpoiite nmoHsTHe M30MepHsi OPraHUYECKUX COSAMHEHUHN U PaCCKaXUTE 00 MX BHUJIAX.

Pacckaxxute 0 mpeneiabHbIX YriieBOAOPOaaX, 001eil (opMe ToMOJIOTOB JAHHOTO Psiia, AIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE. PacKpoiTe XMMHYECKHE CBOMCTBA METaHA.

OxapakTepu3yiTe HempeAeabHbIE YIIEBOAOPOAbl pAga ATHIIEHA, obmas ¢opMyiaa TOMOJIOTOB
JTAHHOTO Ps1/1a, 3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE, XUMUYECKHE CBOMCTBA 3TUIICHA.

JlaiiTe XapakTEpUCTUKY KJIACCY OUEHOBBIE YTIIEBOJAOPOABI, UX CTPOEHHUE, CBOMCTBA, NMPAKTHYECKOE
IIPUMEHEHHUE.

Pacckaxure mpo aneTuieH — IPEACTABUTENb YIVIEBOJOPOAOB C TPOHMHOM CBS3BIO B MOJIEKYIIE.
XHWMHUYECKUE CBOWCTBA, OJyUYEHUE U IPUMEHEHHE allETUIIEHAa B OPraHUYECKOM CHHTE3E.
OxapakTepu3yiTe apoMaTHUeCKHe YriaeBOAOpPOoAbl. beH3os, cTpykTypHas ¢dopmysa, CBONCTBA H
nosydyenus. HazoBute npumeps! npuMeHeHus: 6eH3071a U €ro TOMOJIOTOB.

PacckaxxuTe npo Takoe CoeJMHEHNE Kak He()Th: COCTaB, CBOMCTBA, OCHOBHBIE CIIOCOOBI IepepaboTKy.
HedTb — KaK MCTOUHUK CHIPHA IJIi OPTaHUYECKOT0 CHHTE3A.

HazoBute mnpenenbHble OAHOATOMHBIE CHUPTHL. Pacckaxutre o0 UX CTpOeHUH, (PUIUUYECKUX U

XHMHYECKHX CBOHCTBAX. HOJ'IyLICHI/IC " IPUMCHCHUE 3TUJIOBOI'O CIIUpTaA.
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PacckaxuTte o ¢enone, ero crpoenne. CBOMCTBA, MOTYYCHHUE U TIPUMEHEHUE.

OxapakTepu3yiTe ajabJerujibl, UX CTPOEHHE M CBOMCTBA. PacckaxkuTe mpo HUX MOIYyYEHHE W MPO
IIPUMEHEHHUE MYPaBbUHOIO U YKCYCHOTO aJIbJIETU/A.

JlaiiTe XapakTepUCTUKY MPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. PacckakuTe UX CTpoeHue
U CBOMCTBA HA IIPUMEPE YKCYCHOU KHUCIIOTBI.

Pacckaxxute 0 1roKo3e, SBISIOMIUMCS MPEACTaBUTEIEM MOHOCAXapuIoB: CTpOeHUe, (Gu3ndeckue u
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE.

Pacckaxute 0 kpaxMase ero HaxoKJe€HUE B IPUPOJIE, MPAKTUUECKOE 3HAYEHUE, THIPOJIU3 Kpaxmala.
Pacckaxute 0 1emono3e, CTpOCHHEe MOJICKYJ, PU3NYECKUE U XUMUYECKUE CBOWMCTBA, TPUMEHEHHE.
OxapakTepu3yiTe NOHIATHE HCKYCCTBEHHBIE BOJIOKHA HA PUMEPE alleTaTHOTO BOJIOKHA.
OxapakTepu3zyiTe aMHHBI: CTPOCHHE, CBOWCTBa. Pacckaxute mnpo AHWIMH — MPEICTaBUTEIb
apoMatuuecknux aMuHoB. [lonyueHue aHunuHa.

Pacckaxxute 06 aMUHOKHUCIIOTAaX, UX CTPOCHUE M XMMHUYECKUE CBOWCTBA: B3aUMOJCHCTBHE C COJISTHOMN
KHCJIOTOH, IIeNIoYaMH, JIPYr ¢ JApyroM. PackpoiiTe OHOJIOTHYECKYI0 pOJIb aMUHOKHCIOT U HX
IIPUMEHEHUE.

Pacckaxute o Oenkax — kak o Ouomonmumepax. [lepBudHas, BTOpUYHAs M TPETUYHAs CTPYKTYPHI
6enxoB. HazoBute cBoiicTBa 1 Ononornyeckne QyHKIMUA OETIKOB.

PackpoiiTe B3anMOCBA3b MEK1y BAXKHEHIITUMH KJIACCAMH OPraHUYECKUX COCIUHEHMUIA.
XapakTepus3ylTe B3aMMHOE BIUSHAE aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
OxapakTepu3yilTe BBICOKOMOJIEKYJISIPHBIE COCIMHEHHS: COCTaB, CTPOCHHE, PEaKlMH, JIeXKallue B

OCHOBE UX IMOJTy4eHU (Ha MpUMEepe MOTUITUIICHA HIIM CHHTETUYECKOTO KayyyKa).



MMPUJIOXEHUE 2

IIpumepHbIie TeMbI pedepaToB (J0K/I210B), HHAMBUAYAJBHBIX IPOEKTOB

1. buoTexHOJOTHS U TeHHass HHKEHEPHUsT — TeXHoJoruu X XI Beka.

2. HanoTtexHOIOTHs Kak IPUOPUTETHOE HAIIPABJICHUE PA3BUTHUS HAYKU U TPOU3BOJICTBA
3. B Poccuiickoit ®enepanuu.

4. CoBpeMeHHbBIE METOBI 00€33apaKUBaHNUS BOIBI.

5.  AmioTpomnusi METaIOB.

6. JKussb u gesrenbHOCTh J.M.Menaeneena.

7. «lleprogmueckoMy 3aKOHY OyyIliee HE TPO3UT PA3PYIICHUEM. . >

8. Cunre3 114-ro snemenTa — TpUyM(} POCCUNHCKUX (PU3UKOB-SACPIINKOB.

9. M3zortomsl Boopoa.

10. MUcnonb3oBaHHE paliOAKTUBHBIX U30TOMOB B TEXHUUECKHUX LEISIX.

11. PeHTreHOBCKOE U3IyYEHUE U €T0 UCIOJIB30BaHNE B TEXHUKE U MEIHIINHE.

12. TInazmMa — 4YeTBEPTOE COCTOSIHUE BEIIECTRA.

13. AwmopdHnsie BemecTBa B IpUPOE, TEXHUKE, OBITY.

14. OxpaHna okpyKaromien cpebl OT XUMUYECKOT0 3arpsisHeHus. KonnuecTBeHHbIE XapaKTePUCTUKU

3arpsi3HEHUS] OKPYXKAIOIIEH Cpeibl.

15. TlpumeHenue TBEpAOro U razoodpa3zHoro okcunaa yrieposa (IV).

16. 3ammTa 030HOBOTO PKpaHa OT XMMHUYECKOTO 3arpsi3HCHHUS.

17. T'pybGomucnepcHbIe CHCTEMBI, HX KIaCCH(UKAIIKS M UCTIOJIb30BaHUE B TPO(eCcCHOHATEHON
JesITeTbHOCTH.

18. KocMmeruueckue reu.

19. TlpumeHeHUE CYCIIEH3UN U YMYJIBCUH B CTPOUTEIHCTRBE.

20. MuHepaJbl ¥ TOPHBIE TOPOJIBI KAK OCHOBA JIUTOC(EPHI.

21. PactBOpBI BOKpYT Hac. THUITBI pacTBOPOB.

22. Bopja Kak peareHT M cpeja JUisi XMMHYECKOTo IpoIiecca.

23. Xuznb u nestenpHOCTh C.AppeHuyca.

24. Bxiana oTeYeCTBEHHBIX YUCHBIX B PA3BUTHE TEOPUH IEKTPOIUTHUECKOHN IUCCOLMALINH.

25. VYcrpaHeHHe KECTKOCTH BOJBI Ha MPOMBIIIICHHBIX TPEIIPUITHSAX.

26. CepHas KUCIOTa — «XJI€0 XUMHUYECKOH MPOMBILIUICHHOCTH.

27. Wcnonp3oBaHWe MUHEPATBHBIX KACIOT HA MPEANPUATUIX PA3TUIHOTO PO,

28. Oxkcuapl ¥ COJIM KaK CTPOUTEILHBIE MaTEPHAIIbI.
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Hcropus rurca.

[ToBapeHHas coNlb KaK XUMHUUYECKOE ChIPhE.

MHoronukuii kapOOHAT KaJbIUs: B IPUPOJE, B IPOMBIIIICHHOCTH, B OBITY.

Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryanbHoe MoaenrpoBaHre XUMUYECKHUX MTPOIIECCOB.

DIEKTPOIN3 PACTBOPOB AIEKTPOIUTOB.

DIEKTPOIN3 PACIIABOB JIEKTPOJIUTOB.

[TpakTHveckoe MpUMEHEHUE AIEKTPOIIN3a: padUHUPOBAHUE, TATBBAHOIIIIACTHKA, TalbBAHOCTETHSI.
Hcropus nosydeHus: 1 NpOU3BOICTBA ATFOMUHUS.

DAEKTPOIUTUYECKOE MOTYUeHHE U paQUHUPOBAHUE METH.

Kuznp n gestenbHOCTh 1. J[9BH.

Posp MeTamioB B MCTOpUM YEIOBEUECKOW LIMBUIM3AUUU. VICTOpHSI OTEUECTBEHHOW YEpHOM
MeTainyprud. COBpeMEHHOE METAJUTYPTUUYECKOE TPOU3BOJICTBO.

Hctopust oTeuecTBEHHOW IBETHOW METAJLUTYpTruu. POl METAIJIOB U CIIABOB B HAYYHO
TEXHUYECKOM IIporpecce.

Koppo3ust MeTamioB u ciocoObl 3aLIUTHI OT KOPPO3HH.

WNueptHble wiu 651aropoIHbIC Ta3bl.

Poxxmaromue comu — rajoreHsl.

Hctopus mBeACKOW CIIUYKH.

Hcropyst BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMHUH.

Kuznb u gestenbHocth A.M.bytneposa.

Butanusm u ero kpax.

Ponp oTeuecTBEHHBIX YUEHBIX B CTAHOBIIEHUN U PA3BUTHH MUPOBOM OPraHUYECKON XUMUHU.
CoBpeMeHHBIE NPEACTABIEHUS O TEOPUU XUMUUYECKOTO CTPOEHUS.

DKOJIOTMYECKHE aCIEKThI UCTIOIb30BaHMS YTIIEBOLOPOJHOTO ChIPHS.

DKOHOMMYECKHUE aCHEKThl MEXTYHAPOIHOTO COTPYAHUYECTBA M0 UCIIOIb30BAHUIO
YTJIEBOJOPOIHOTO CHIPBSI.

HcTopus OTKpBITHS M pa3pabOTKU Ta30BbIX U HEPTIHBIX MECTOPOKIeHUN B Poccuiickoit
denepanuu.

XUMUS YTIeBOJOPOJHOTO ChIPb U MOsl OyayImas mpodeccusi.

VYT1eBOI0POHOE TOIIIMBO, €70 BUbI U HA3HAYECHUE.

CuHTeTHYeCKHe KaydyKH: HCTOPUSI, MHOTOOOpa3He U MePCIEKTUBBI.

PesnHoTEXHMUECKOE TPOU3BOJACTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.
CBapouHO€ MPOU3BOJCTBO U POJIb XMMHUHU YIJIEBOJOPOIOB B HEM.

HedTb u ee TpancnopTHpoBKa Kak OCHOBA B3aUMOBBITOJJTHOTO MEXAYHAPOIHOTO COTPYIHUYECTBA.

[TonsiTue 06 anpaeruaax. MizoMepus 1 HOMEHKIIATypa MPUIACITBHBIX albJACTHIOB



62. CrTpyKTyphl OEJIKOB U UX XMMUYECKHE CBOWCTBA
63. KampoH kak mpeacTaBUTeNb OIHAMHIHBIX BOJIOKOH

64. CpaBHEeHME OpPraHMYECKHX BEIIECTB C HEOPTaHUYECKMMU BellecTBaMU. BaneHTHOCTb.






