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TlosicHuTEeILHASA 3aNIMCKA

Padouasi nporpamma y4eOHOro nmpeaMera «BBeleHue B cnenuajbHOCTb» pa3paboTaHa B
coorBercTBUM ¢ PI'OC CIIO mno cneumansHocTH 26.02.06 Okcmnyatanusi CyAOBOIO
ANEKTPOOOOPYIOBAHUS U CPEACTB aBTOMATUKH, YTBEPXKIEHHOTO MpHUKa3oM MUHIpPOCBEIIEHUs
Poccum ot 02.12.2020 Ne 691, ®I'OC COO, yrBepxneHHOro npukazoM MunoOpHayku Poccun
ot 17.05.2012 N 413 «O6 yrBepxaeHuu GeaepalbHOro rocyaapcTBEHHOr0 00pa3oBaTeIbHOTO
CTaHIapTa cpeaHero oOmiero oOpa3oBaHUS» W yd4eOHOro TiaHa OYHOM (HOpMBI OOy4CHHS,
yrBepkaennoro 28.05.2022 r.
Henu u 3a7a4u y4eGHOro mpeaMeTa - TpeOOBAHUS K PE3ylIbTaTaM OCBOSHUS y4eOHOTO
npenMera: GOpMUPOBAHUE y 00YYAIOIIHUXCS YMEHHUS OIICHUBATh 3HAUMMOCTb XMMHUYECKOT0
3HAHUS U K&KIO0TO YeI0BeKa; (POPMHUPOBAHUE Y O0YUAIOIIUXCS [IEIIOCTHOTO MPECTABICHUS O
MHUpE U POJIM XUMHUU B CO3/IaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA; YMEHHUS
OOBSICHSITH OOBEKTHI U MPOIIECCHI OKPYKAIOIIEH TeHCTBUTEIHLHOCTH: TIPUPOTHOM, COIIMATBLHOM,
KYJIbTYPHOH, TEXHUYECKOU CPEJbl, — UCIOJB3YS AJIs ATOr0 XUMHUYECKHUE 3HAHUS; pa3BUTHE Y
o0yJaromuxcsi YMEHHH pa3andath (akThl U OIEHKH, CPABHUBATH OIICHOYHBIE BBIBOIBI, BUICTH
UX CBSI3b C KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPUEB C OIPEICTICHHON CUCTEMOM [IEeHHOCTEH,
(dhopMynpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO; PUOOPETEHNE 00yJaIONTUMUCS
OTIbITa PA3HOOOPA3HOM NESATENbHOCTH, TO3HAHUS M CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB,
MMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJIsl PA3JIUYHBIX BUOB JESITEIILHOCTH (HABBIKOB PEIICHUS
npo0JieM, IPUHATHUS PEIICHUM, TTOMCKA, aHaIu3a U 00paboTKK nHpOpMaIuu,
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUM, COTPYAHUYECTBA, 0€30MaCHOTO 00paieHus
C BEILIECTBaMU B IIOBCEIHEBHOM JKU3HH).
TpeGoBanuss K pe3yabTaTaM OCBOEHHS Y4eOHOTO TpeaMeTa «XUMHUsI» B HaNpaBICHUU
METaNpeIMETHOTO Pa3BUTHS, BKIIOYAIOIIUM OCBOCHHBIE OOYYAIOUIUMUCS MEXIpeIMETHbIC
MOHSATHUA W  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS  (PEryJsTUBHBIC, I1O3HABaTEJbHEIE,
KOMMYHHKATHUBHBIE), CIIOCOOHOCTh HUX WCIIONB30BaHUSA B IIO3HABATENBHOM U COLMAIBLHOU
MPAKTUKE, CAMOCTOSITEIbHOCTh B IUIAHUPOBAHUU U OCYIIECTBICHUH Y4€OHOW NEATETHHOCTH U
OpraHM3ali y4eOHOro COTPYAHHMYECTBA C MEJaroraMd M CBEPCTHUKAMHU, CIOCOOHOCTH K
MMOCTPOCHUIO WHINBUIYAIILHOW 00pa30BaTEIbHOW TPAEKTOPUH, BIAJCHHE HABBIKAMH Y4eOHO-
HCCIIEA0BATENbCKOM, MPOEKTHOM U COLIMAJIBHON JESATENbHOCTH;
Conep:xaHue NporpaMMbl CTPYKTYPHMPOBAHO HA OCHOBe KOMIIETEHTHOCTHOIO mojaxoaa. B
COOTBETCTBHUM C OTHM Yy OOYYarONIMXCsS pa3BUBAIOTCS U COBEPIICHCTBYIOTCS KIIOYEBBIC
KOMITETCHIINH
KK 1. [IeHHOCTHO-CMBICIOBBIE KOMITETEHIIHH.
KK 2. O0uiexynbTypHble KOMIIETEHIIUH.
KK 3. YueGHo-m103HaBaTENbHBIE KOMIIETEHIUH.
KK 4. UnpopMalinoHHO-KOMMYHUKATUBHbIE KOMIIETEHIINH.
KK 5. ConmanbHO-Tpy10BbI€ KOMIIETEHIUU.
KK 6. KomneTeHuu JMYHOTO COBEPIICHCTBOBAHUS.
IIpenmMeTHBIMHU pe3yJIbTATAMH H3y4YSHHS YIeOHOTO MpeaMeTa « XUMUs» SBISIOTCS:

- c(hOpMHUPOBAHHOCTH MPEICTABICHUNA O MECTe XMMUU B COBPEMEHHOW HAaydyHOH KapTHHE

MHpa; TOHMMaHWE POJM XUMHH B (DOPMUPOBAHHH Kpyrozopa u (HYHKIIMOHAIBHOU
TpaMOTHOCTH YE€JIOBEKa JJIsl pEIICHUs MPAKTUYECKUX 3a]1ay;

- BJAJCHHWE OCHOBOMOJIAralOIMIMMUA XUMHYECKUMHU TOHATHSIMHU, TEOPUSAMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAaHUE XUMHUYECKOM TEPMHUHOJIOTMEH U
CHUMBOJIUKOM;

- BJAJCHUE OCHOBHBIMM METOJAMU HAYYHOI'O IIO3HAHHUS, HCHOJIb3YEMBIMH B XHUMUU:

HaOJI0/IeHue, ONMKMCaHue, U3MEPEHUE, IKCIIEPUMEHT; yMEeHUe 00padaThiBaTh, OOBICHSITDH



pe3ysbTaThl MPOBEACHHBIX ONBITOB W JENaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTD
IIPUMEHATH METOIbI ITI03HAHUS IIPU PELICHUU IIPAKTUYECKUX 3a/1a4;

- ¢(hOpMHUPOBAHHOCTh YMEHUS J1aBaTh KOJIWYECTBEHHbBIE OI[EHKU U MPOBOJIUTH PACUETHI O
XUMHUYECKHM (HopMyJIaM U ypaBHEHUSIM;

- BIQJICHHE TpaBWJIAMH TEXHUKHA O€30MacCHOCTH TMPH HCHOIB30BAHUU XHUMHUYECKHX
BEILIECTB;

- c(hOpPMHUPOBAHHOCTh COOCTBEHHON TMO3ULMU 1O OTHOIIGHUIO K XHUMHUYECKOU
uH(OPMALINH, TTOJTy4aeMOH U3 pa3HbIX HCTOYHHUKOB;

- cpOpMHPOBAHHOCTh CHCTEMBI 3HAaHMHA 00 OOMMX XHMHUYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUIX;

- BJAJCHUE YMEHUSMM BBIIBUIAaTh T'MIIOTE3bl HA OCHOBE 3HAHUW O COCTABE, CTPOCHUU
BEIIECTBA M OCHOBHBIX XMMHUYECKHX 3aKOHAX, IIPOBEPATh HX OSKCIEPUMEHTAIBHO,
bopMynupys Leib UCCIEA0BaHUS.

MeTal’lpeI[MeTHble pe3yJbTaTbl BKIIOYAalOT OCBOCHHBLIC 06y‘~IaIOHII/IMI/IC$I MCKIIPCAMETHEBIC
MOHATHA U YHHUBCPCAJIbHBIC y‘le6HbIe ,HCFICTBPISI (pCFYJ'IHTI/IBHBIG, IIO3HAaBaTCJIbHBIC, KOMMYHI/IKB.TI/IBHLIC),
CIIOCOOHOCTD UX MCITOJIb30BaHUs B II0O3HABATEILHON H COIII/IaJII)HOI\/JI IMPAKTHUKE:

— HCIOJIb30BAHUC pPA3JIMUYHBIX BHIO0B IMO3HABATCIILHOM JACATCIIBHOCTH MW OCHOBHBIX

WHTEJUICKTYATbHBIX OTepaIuii (ITOCTaHOBKY 3a7a4, (hOpMYJIMPOBAHHMSI TUIIOTE3, AaHATTN3a
U CUHTE3a, CpaBHEHMs, OOOOILUCHUS, CHCTEMATU3allMd, BBIABICHHUS IPHYHHHO-
CIICICTBEHHBIX CBsI3el, MOMCKA aHAIOroB, (OPMYIUPOBAHHS BBIBOAOB) IS PEILCHUS
MMOCTaBJICHHOMN 3aaa4v, MNPUMCHCHHEC OCHOBHBIX MCETOJOB IIO3HAHUWA (H36J'IIOJIGHI/I${,
HAay4YHOI'O BKCHepI/IMCHTa) AJId U3Y4YCHHUA PA3JIMYHBIX CTOPOH XMMHUUYCCKHX 00BEKTOB U
IPOLIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTb CTAIKHBATHCS B MPO(eCCHOHATBHON
cdepe;

— HCIOJIB30BAaHUC PA3JIMYHBIX HCTOYHUKOB [JId IMOJIYYCHHA XUMHYECKOU I/IHq)OpMaHI/II/I,
YMCHHUE OLNCHUTH €€ JOCTOBCPHOCTH I MAOCTHKCHHA XOpPOMIMUX PE3YJILTATOB B
npodeccuoHaIbHOM chepe.

JINYHOCTHBIE pe3yJbTaTbl BKJIIOYAalOT TOTOBHOCTL U CIIOCOOHOCTD 06yqa}01111/1xcsl K
CaMOpPAa3BUTUIO U JINYHOCTHOMY CaMOOIIPCACIICHULO, C(I)OpMI/IpOBaHHOCTB X MOTHBAIlMHU K 06y‘-ICHI/IIO n
ueHeHanpaBneHHoﬁ IMO3HABATCIILHOM JACATCIIBHOCTH, CHCTEMBI 3HAYUMBIX CcoraJIbHbBIX n
MEKIINYHOCTHBIX 0THOH.ICHPII>1, HECHHOCTHO-CMBICJIIOBBIX YCTAHOBOK, OTpaXaromuxX JIMYHOCTHBIC U
rpaXXaIaHCKUE IMO3UIHMKU B ACATCIBHOCTH, MNPABOCO3HAHHUC, 3KOJIOTMYCCKYIO KYJIBTYpPY, CIIOCOOHOCTD
CTaBUTH LCJIHW U CTPOUTH KU3HCHHBIC ITIJIAHBI, CIIOCOOHOCTh K OCO3HAHHUIO pOCCHﬁCKOﬁ Fpa)I(HaHCKOﬁ
HACHTUYHOCTHU B IMOJIUKYJIBTYPHOM COIITMYME:

— YYBCTBO ropaoCTH U YBAXXCHHA K UICTOPHU U NOCTHKCHUAM OTEYSCTBECHHOM XMMHYSCKOM

HAayKH; XUMHUYCCKHU I'PaMOTHOC IMOBEACHHUC B HpO(l)eCCI/IOHaJ'IBHOI\/’I JCATCIIBHOCTHU U B 6I)ITy

npu O6paH_leHI/II/I C XUMHUYCCKUMHU BCHICCTBAMU, MATCPUATIAMHA U IIPOUCCCAMU;



-~ TOTOBHOCTH K MPOAOJDKEHHIO 00pa30BaHMs W MOBBIMICHHUS KBATH(UKALUU B U30paHHOMN

npoecCHOHANBHOM JIeATEIBHOCTH M OOBEKTHMBHOE OCO3HAHHUE PpOJIM XHUMHUYECKUX

KOMHCTCHHI/Iﬁ B 3TOM,

— YMCHHUC HCIIOJIb30BATb AOCTHIKCHUA COBpeMeHHOfI XUMHYECKON HAaYKH U XUMHWYCCKUX

TEXHOJIOTUH JUIsl TOBBILICHUSI COOCTBEHHOT'O WHTEIUIEKTYaJbHOT'O Pa3BUTHS B BEIOPAHHOM

pohecCuOHANBHOM NESTEIbHOCTH.

TpeGoBanus K pe3yabTaTaM 0CBOEHUS:
B pe3ynbrate ocBoeHHs yueOHOTO MpeaMeTa 00yJaromuiics 10IKeH

yMeThb:

V1 - BJIaZCTE OCHOBOIIOJaratOmuMnu XUMHUYCCKUMU IIOHATHAMUA, TCOPUAMMU,

3aKOHaMH U

3aKOHOMCPHOCTAMMU,

V2 - yBepeHHO MO0JIb30BAThCA XUMUYECKOH TEPMHUHOJIOTHEN U CUMBOJIMKOM;

V3 - BageTh OCHOBHBIMH METOJIaMU HAY4YHOT'O IMO3HAHUS, UCTIOJIb3yEeMbIMU

B XMMUH: HaOIIOICHNE, ONUCAHUE, U3MEPEHHUE, SKCIIEPUMEHT; YMEHUE

00pabaTeiBaTh, OOBACHATH PE3YIbTATHI IPOBEACHHBIX ONBITOB M JICIATh BHIBOJIBI;

VY4 - TOTOBHOCTB M CIIOCOOHOCTD MTPUMEHSITh METO/IbI IO3HAHUS MTPH PEIICHUU MPAKTHYECKUX

3a/1a4;

V5 - BrageTh ImpaBujiaMH TCXHUKH 0€e301IacHOCTH IIpHU UCITIOJIB30BAHUU XUMHUUYCCKUX

BCIICCTB.
3HaThb:

3.1 - chopMHpPOBAaHHOCTH COOCTBEHHOM MO3UIUH 110 OTHOIICHUIO K XUMHUYECKON
nH(pOpMaLIUY, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.
3.2 - chopMHPOBAHHOCTH MPEJCTABICHUN O MECTE XHMHUH B COBPEMEHHOM Hay4IHOUH KapTUHE
MUpa; IOHUMaHUE POJIM XUMUU B (HOPMHUPOBAHUH KPYro30pa U GyHKIIMOHATHHOU

rPaMOTHOCTH YEJIOBEKA IS PELICHUS TPAKTUYECKHUX 3a]aY;
3.3 - chopMHPOBAHHOCTH YMEHUS JaBaTh KOIWYECTBEHHBIE OIIEHKU U MPOBOJIUTEH PACYETHI IO
XUMUYECKUM (POpMyIiaM U YpaBHEHUSIM.

[Tpomtecc m3ydenust yaeOHOTO TpenMeTa « XM HarpaBieH Ha GOPMUPOBAHUE KOMITCTEHITHIA
B cootBercTBUM ¢ PI'OC CIIO (Tabauma 1).

Tabmuua 1 Komnerenuuu, gopmupyembie yd4eOHbIM MpeaAMETOM «XHUMHUS» B COOTBETCTBUU C

d1roC COO

KOI[ KOMIICTCHIIN U

COI[Cp)KaHI/Ie KOMIICTCHIIN U

TpeOGoBaHMsI K 3HAHUSM,
YMEHUSIM, TPAKTUYECKOMY
OTIBITY

KK 1. IlennoctHo-
CMBICJIOBBIE
KOMIICTCHIINU

MOHUMATh LIEHHOCTh CMBICIIA
00I11e4eNIOBEYECKON KYJIbTYphl, HAYKH,
IIPOU3BO/ICTBA, PEJIUTUH;

YMETb OPUEHTHUPOBATHCA B OKPYXAIOLIEM
MHpPE W OCO3HaBaThb CBOK pOJb H
IIpeIHa3HAYEHUE;

YMETb  MPOSABIATH  3MOLMOHAIBHYIO
YCTONYUBOCTb;

YMETb BbIOMpAThH uenu  ydeOHoi
JESTEIIbHOCTH, ITIOBCETHEBHOM JKU3HY;

YMETh BBIOMpaTh LIEHHOCTHO-CMBICIOBBIE
OPUEHTHUPBl AN IOCTYIKOB U
penieHui;

YMETb  HECTHM  OTBETCTBEHHOCTb  3a
pe3yabTaThl 00Y4YEHUsS] U COBEPILIAEMbIE

V1-¥5,31-33




MOCTYTIKU;
YMETh IPUHUMATh PEIICHHUS.

KK 2. O0ekynbTypHbIE
KOMIIETCHIINH

yBa)kaTb ~ UHTEPECHl  MPEACTaBUTENIECH
JIPYTUX HAPOJIOB, PEIUTHIL;

MOpOSIBAATE  TEPHUMOCTH K JIPYrUM
MHEHUSIM U TTO3UIHSIM;

BIafeTh  d(PQPEKTUBHBIMH  CHOCOOAMH
OpraHu3aIy CBOOOTHOTO BPEMEHHU;

3HAThH U BJIAJETh OBITOBLIMU HABBIKAMH;

3HATh OCHOBBI CEMEHHEBIX, COITUANLHBIX,

0OI11IeCTBEHHBIX SIBIICHUN U TPAJIULIAMN.

V1-¥5,31-33

KK 3. YuebHo-
[I03HABATEIbHBIE
KOMIIETEHIMHA

BJIAJICTh npueMamMu OpraHu3aIuu
POAYKTUBHON yuebHo-
IIO3HABATEJIbHOM JeSITEIbHOCTH:

yYMETh NMPHOOpETaTh 3HAHUS U3 Pa3INYHbBIX
UCTOYHUKOB,;

I'PaMOTHO (dbopMynupoBaTh
o0pa3oBaTeNbHbIN 3a1poC;

YMETh CTPYKTYPHpPOBAaTh U PACHIUPSTH
HOJIy4YEeHHbIE 3HAHUS;

UCTIOJIb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUH I MOUCKa MHpOpMaLUn
U €€ IPEICTABIICHUS,

YMETb KOHTPOJIMPOBATh 00pa30BaTENIbHBIN
IIPOLIECC;

YMETh OTHICKUBATh INPUYUHBI SIBJICHHA,
COOBITHI;

YMETh aHAJMTUYECKH MBICIHUTD;

YMETb KOHTPOJUPOBAThH CBOIO padoTy;

yMETh IJIAHUPOBATh, AHAIU3UPOBATH CBOIO
pabory;

yMeTh JlaBaTh CaMOOIIEHKY Y4eOHOH u
IM03HABATEIILHOM JICSITCIIFHOCTH,

yMETh CaMOCTOSITENIBHO BBISIBIISATh
COBEpUICHHbIE OIIMOKU, NpoOensl B
3HAHUX, YMEHHUAX U HaBBIKAX;

YMETh paboTaTh CAMOCTOSTEIBHO;

HPOSIBIISATH TOTOBHOCTh K
caM000pa30BaHHUIO;

BJIaJIeTh (PYHKIIMOHAIBHOW IPaMOTHOCTBIO:

BJIAJIETh N3MEPHUTEIHHBIMHA HABBIKAMU;

yMETh  MCIIOJIb30BaTh  BEPOSITHOCTHBIE,
CTaTUCTHYECKUE METO/IBI TIO3HAHUS;

YMETb OTIHYaTh (DaKThI OT JOMBICIIOB.

Y1-¥5,31-33

KK 4. UndopmarinonHo-
KOMMYHHMKaTHBHbBIE
KOMIIETEHIIUH

YMETh  OCYHIECTBIIATh IIOHUCK, OTOOp,
CHUCTEMaTH3alluio0, aHajau3, 00paboTKy
U COXpaHeHue NHPOopMaIuy;

yMETh OLIEHUTh MOJIE3HOCTh u
IeJICHANPaBIEHHOCTD MOJTyYeHHOM
uHpOpMaInu;

YMETh TIPEACTaBIATH WHQPOPMAIHIO B
pas3nuyHbIX ¢opMmax (Ha pPHCYHKax,
rpajukax,  Tabnumax,  yeprexax,
Juarpammax u mp.);

Y1-¥5,31-33




BJIAACTh COBpPCMCHHBIMHA
HH(i)OpMaHI/IOHHI)IMI/I TEXHOJIOTHUAMHA

CTaH/IapTHOTO MIPOrPaMMHOTO
obecrneyeHus;

BJIaACTH TCXHUYCCKUMHU Cp cACTBaAaMU
uH(pOpMaIUu: TEJICBU30D,

MarHuTo()OH, KOMIIBIOTEp, MPHUHTED,
MozeM, (akc, KOrup | T.I1.;

BJIQ/IETh MHPOPMALMOHHBIMH
TEXHOJIOTHSIMU: ayJMO- BHJIEO3AINCH,
anekTpoHHas noura, CMU, MuTepHer;

BJIaJICTh HABBIKAMU YCTHOM M MUCHbMEHHOMN
peuu;

3HATH S3BIKU, CIIOCOOBI B3aMMOJEHCTBHS C
OKPYKaIOIUMHU u yAaJe€HHBIMU
COOBITHSMH U JIIOIbMHU;

BIAACTh HaBBIKAMH paboThI c
JIOKYMEHTaMU;

yMETh Hamucarh (3alOJHUTh) 3asBIICHUE,
OOBSICHUTEIIbHYIO, aHKETY, OINpPOCHBIN
JIMCT, TE€CT, MUCHMO U TIP.;

YMETh 3aJ1aBaTh BOMPOCHI;

YMETh MPEJICTaBIATh U OTCTaUBaTh CBOIO
TOYKY 3PEHUS B TUAJIOTE U TIOJIUJIOTE;

YMETh COTPYAHUYATH C IPYTUMU JTHObMU;

yMeTh paboTaTh B rpyIIe, KOMaH/IE;

BJIaJICTh ~ COIMAJBbHBIMM  POJISIMH B
KOJJICKTHUBE;

YMETh MPE3EHTOBATh ce0s M CBOMI

KOJIJIEKTUB

KK 5. ComunansHo-
TPYIOBbIE KOMIIETEHIIUN

BIQJIETh OITHUKOM Tpa’kJaHCKO-TIPABOBBIX,
TPYAOBBIX B3aUMOOTHOULICHUM:
BBITIOTHEHUE  POJIU rpax/J1aHuHa,
HaOmromaTens, u30upaTens, 4ieHa

CEMbH;
3HATh YKOHOMHKO-TIPABOBHIE OCHOBBHI;
YMETh aHAIN3UPOBATh COLMaJILHO-

YKOHOMHUYECKYIO CUTYAIHIO,

NIOJIOKEHHE PhIHKA TPYAA;
3HAaTh IpaBa M OO0S3aHHOCTH B 00JIACTH
npogeccuoHaIbLHOTO
CaMOOTIPENICIICHUsI: OCO3HAHHE CBOECH
poiu B npoecCHOHATLHOM
IPOCTPAHCTBE; OIIeHKa CBOUX
npoeCCHOHATBHBIX MOTPEOHOCTEH |
3aJIaTKOB; BBIOOD Oynyieit
npodeccuu; MOoCTpOoeHUE COOCTBEHHOMN
npodeccuoHanbHOM Kapbephl;
o0llaaTh ~ HaBBIKAMH  PAalMOHAILHON
caMoOopraHu3aIy pabouero BpeMeHH;
o0nagaTh TOTOBHOCTBIO K pealHu3aluu
TPYIOBBIX TpaB U OOS3aHHOCTEW B
HKOHOMHYECKOW POJIU: MpeACTaBUTE,
NOTpeOuTeNs, IMOKyHarens, KINEHTA,

V1-¥5,31-33




MIPOU3BOIUTEIS;
YMETh JIEMCTBOBATH C JIMYHOU U
00II1eCTBEHHOI BEITOI0M.

KK 6. KommieTeHIumn OCBOHUTbH CIIOCOOBI ¢usmyeckoro, | Y 1-Y 5,3.1-3.3
JIMYHOTO JTyXOBHOTO, MHTEJUICKTYaJIbHOTO
CaMOCOBEPIIIEHCTBOBAHMS CaMOPa3BUTHS;

OCBOHTH CIIOCOOBI SMOLIMOHAILHOM

CaMOpPETyAIun U CaMOIIOAACPKKH
YMCTh IIIAHUPOBATb W OPraHU30BLIBATH
CBOIO JCATCIIBHOCTD,
BJIaACTH criocobamu CaMOOIIPCACIICHUA U

CaMOIIO3HAHUS;
BJIQ/IETh crocobamu pa3BUTHS
JUYHOCTHBIX ~KAuecTB: T'yMaHHOCTb,
OT3BIBUHUBOCTS, OpTraHu30BaHHOCTb,
OTBETCTBEHHOCTD, OTKPOBEHHOCTH,
YBEPEHHOCTb B ceode,
CaMOKPUTHYHOCTh, KOPIIOPATHBHOCTH,
pednekcus, HMOIMOHAIIbHAS
YCTOWYHBOCTH, KpPEaTHBHOCTh

MBIIUICHUS U JIP.;

YMETh BKJIIOYATbCA B  OOIIECTBEHHYIO
paboTy: pa3jIuvHbIC KPYKKH, CEKIIHH,
MOJIO/Ie)KHbIE OOBEAMHEHUSA U T.]1.;

BIIQJICTh MEAUIIMHCKUMH M CAaHUTapHBIMU
3HAaHUSMU M HaBbIKAMH (3HAHUE U
coOrofieHre HOpM 370poBoro oOpasa
JKU3HHM, TIPaBUJl JIMYHOM TUTHEHBI,
MOJIOBOM M CEKCYaJbHOM I'PaMOTHOCTH,

yMeHUe OKa3bIBaTh TIEPBYIO
MEAHUIIMHCKYIO MOMOIIIB);

BJIAJIETH HaBBIKAMH Oe3omacHoi
JKU3HENEATENLHOCTH;

3HAaTh OCHOBBI IKOJIOTUH, YMETh OEpexHO
OTHOCHUTBCS K OKPYKAIOILIEH cpefe.

2.CTpyKTYpa U cofepkaHue y4eOHOro npegmera XuMHsA
O0bem y4eOHOro npeamMera U BHAbI y4eOHOM AeATEJBLHOCTH 10 (popMaM 00yUeHH s

Tabnuna 2
Bunsr yueOHo O6bem yacoB 1o popmam oOydeHus **
zesiTenbHOCTH ™ oyHas*** OYHO- 3a0qHas ***
3aoyHas***
MaxkcumanbHast yaeOHast 108
Harpyska (Bcero)
Ob6s13aTenbHas yueOHas 78

Harpyska (Bcero)

B TOM YHCIJIC:

TEOPETUUECKHE 3aHITH 54
(JIeK1IMH, YpOKH)

JlaGopaTopHbIe 3aHATHUS 18
MPAKTUYECKHUE 3aHATHS 6
(cemuHaphbI)

CamocrosTenbHas pabora 30




(Bcero)
Koncynpranuu 4
IIpomexyrounas dopMa NpOMEKYTOUHON aTTECTALUN
aTTecTaIus (B COOTBETCTBHH C YICOHBIM IIJIAHOM)
JuddepeHumrpoBanHbIN
3a4yeT

* - BUJIBI Y4eOHOU IeATebHOCTH, MPEAYCMOTPEHHBIC YUCOHBIM TUIAHOM CIICIIMATBHOCTH

** - 00beM 4yacoB 1o (opmam OOy4YEHHS JOJKEH COOTBETCTBOBATH YKA3aHHOMY KOJHUYECTBY
9acoB IS JUCIHUILIMHBI 110 Y4eOHOMY TUTaHY KOHKPETHOH CIIeIIMaTbHOCTH

***. cronbupl ¢ ¢opMamu OOy4YEHHS MOXHO yOWpaTh, eciu naHHas ¢opma OOydeHHUs HE
peam3yeTcs B CTPYKTYPHBIX TOJpa3AelieHUsIX Y HUBEPCHUTETA, peann3yroimux mporpammsl CITO



2.2. TemaTn4yeckui IJIaH yueOHOro npeamera: XuMus no o4Hoii ¢popme 00ydeHnust

Tabmuua 3
Konapr HaI/IMeHuOBaHHe pasznenos (TeM) | MakCUMalnbH | Ogssatensuas ayMTOpHas yueOHas Harpy3Ka CaMmocTosTenbHast
KOMIIETCH | Y4€OHOW JUCIUTIIMHBI ast yueOHas 06yYaoLIerocs paborta
UH/KOMIT Harpyska o0yyarorerocs
TPy3Ka, Bcero | B ToM unciie i
€TEeHTHOCT q
eu JICKIUH, npakTHdeck | jabopaTopH | KypcoBas | Beero
YpOKHU ue 3aHATHUA | bIe 3aHATHA | paboTta ’%
(IpoexkT) = =
o) 5 =
=1 <
O > =
= 2
- >
= 5 o Q
© H o o
H oo & =}
m = E |
KK. 1, KK | Pazgen 1. O6mias u 50 38 28 4 6 - 10 2
2, KK 5 HEOPraHWYeCKask X UMHSI
KK. 1,KK | Pa3gen 2. Opranuueckast xumusi | 54 38 24 2 12 - 20 2
3, KK 4,
KK 6
KK 1 -KK | Ypok KoHTpOss 3HaHUI 4 2 2 - - - - 2
6 (muddepeHmpoBaHHBIN 329ET)
Bcero: 108 78 54 6 18 - 30 4 2
Copep:xaHue NporpaMmMbl Y4eOHOro npeamera XumMus
Tabmuma 4
HaunmenoBanue Coneprkanne y4eOHOT0 MaTepurana, 1JabopaTopHbIC U MMPAKTUUECKUX 3aHATHS, O06nem gacoB YpoBeHb
pas3ziesnoB u TeM caMmocTosTeNbHas paboTa oOyuaromierocs, Kypcopasi padota (IIpOoeKT) OCBOCHHUS
(ecnu IpeayCMOTPEHO) ouHas™* 3a09Has™*
1 2 2 3
Tema 1.1 OcHoBHEBIE Coneprxanue yueOHOro MaTepuaa: 2 -- 1
XUMHUYCCKHE MOHATHUS U — OCHOBBI aTOMHO-MOJIEKYJIsApHOTO yueHus. [IpencraBienue o ctpoeHun
3aKOHBI. BemecTBa. BaleHTHOCTE. XuMuueckue GopMyIibl. 3aKOH MOCTOSHCTBA COCTaBa.
KonnuecTBo BemecTBa. Monb. Okcuipl, ruapoxkcuabl. Conu. XUMUYECKUE CBOWCTBA
COJIeH, KUCJIOT, OCHOBAHHMI M OKCHUJIOB, B3AMMOCBS3b MEX 1y HUMU. HOoMeHKkaTypa.
Temal.2 Coneprxanne ya4eOHOT0 MaTepuaa: 4 -- 1




[lepronnueckuii 3aKOH
Y NIEpUOJINYECKas
cucrema J[.1.
Meuneneesa.

CrpoeHnue atoMa. 3apsia sapa, HOPSAAKOBBIM HOMEP U Macca aToMa.

W3otonsl. PacnpeneneHue 31€KTPOHOB B aTOMax IO SHEPrHYECKUM YPOBHSM.
CoBpemenHas (GpopMylInpoBKa MEpHOAMYECKOrO 3akoHa. llepmoamueckas cucrema
XMMHUYECKHX JJIEMEHTOB B CBET€ TEOpUM CTpoeHHs aroma. PacnpeneneHue
AJIEKTPOHOB B aroMax IIE€PBBIX YETBIPEX IEpPUOJ0B. BajeHTHbIE BO3MOKHOCTH
aTOMOB. 3HAaY€HHE MNEPUOANYECKOr0 3aKOHa JUIs MOHMMAaHUS HAy4dHOH KapTUHBI
mupa. [ToHsTHE Neproia 1 3aKOHOMEPHOCTH IEPUOTUIECKON TaOIHUIIBI.

Cxema u cocTa cTpoeHus aToMOB. [loHsATHE eproia 1 3aKOHOMEPHOCTH
nepuoandeckoit Tabmuipl J[.M.Menneneesa. [lepuonndeckuii 3aKoH.

Tema 1.3. Xumnueckass | Copep:kaHue yueOGHOro MaTepuana: 2 --
cBs3b. CTpoeHune Cnioco6HOCTh aTOMOB 00Pa30BHIBATH MOJIEKYJIBI.
BEILIECTBA. KoBanentHast cBsi3b. XapakTepuCTHKA KOBAJIEHTHOW CBS3H MO CIIOCO0Y ee
00pa3zoBaHUs. DIEKTPOOTPULATEILHOCTD PAa3IMYHBIX 31eMeHTOB. [lonsipHast u
HenoJsipHas KOBaJeHTHas cBs3b. BogopoaHas cBsa3b. MoHHas cBs3b. CTeneHb
OKHCJICHHS SJIEMEHTOB B CJIOXKHBIX BEIIECTBaX. BemecTBa MOJIEKyISIPHOTO
(KpUCTAJUTMYECKOT0) CTPOSHMsI. THUIIbI KPUCTAIUINYECKUX peaKUil 1 CBOWCTBA
BeniecTB. JJoHOpHO-aKIenTOpHAs CBSI3b.
Tema 1.4. Conepxanue yueOHOro MaTepuasa 6 --
3aKOHOMEPHOCTH CKOpOCTh XMMUYECKHX peakiuii. @akTopbl, BIUSIOIMINE HA CKOPOCTh XUMUIECKUX
IPOTEKaHUS peaxuumii. [lpupona pearupyronux BemecTB. [1oBepXHOCTb COTPUKOCHOBEHUS
XMMHYECKMX PEaKIUi. | peareHTOB, KOHIICHTPAIUS BEIIECTB, TEMIIEPATypa, KaTaIu3aTop.
@akTopsbl, BAUSIOIIME Ha CMELIIEHHE pPaBHOBECHS: AaBJICHHUE, TEMIIEpaTypa,
KOHIICHTpAIUs BEIIEeCTB. 3aKOH JEHCTBYIOIINX Macc.
CamocrosrenbHas paboTa:
Karanuzatopsl u uarudutopsl. [1pasuno Ban-T'odda.
Tema 1.5. PacTBOpBI. Conepxanue yueOHOro MaTepuasa 10 --

Teopus
INEKTPOIIUTUYECKON
M CCOLMALIUT

JucrniepcHble cucTeMbl. PacTBOpBI Kak (PU3MKO-XMMUYECKHE CHCTEMBI.
Jlucconmanus KMCIIOT, COJIEN U OCHOBAHUI B BOJHBIX PACTBOPAX.

Bopa xak nonspHslil pacTBopuTeib. [ uapaTtanys HoHOB. OlpeeneHe KUCIOTHI,
cosin, ocHoBaHUs. MonHble peakunn. KucinotHocTs pactBopoB. ['maponus coneil.
KoHuenTpanus BenecTs B pacTBOPE 110 MaCCOBOM J10JIE.

JlabGoparopuas padora Ne 1:

CBOMCTBa KHCIOT, OCHOBAaHHUH, COJICH.

JlaGoparopHas padora Ne 2:

I'mpponus cosen.

CamocTrosiTesqibHasi padora:

[ToHsATHE PIEKTPOIUTUYECKON TUCCOLUALMU. DIEKTPOJIUTEI U HEAIEKTPOJIUTHI.
Bopna. PactBopsl. PacTBOpeHue.




Tema 1.6.
OKuCINTEIIHHO-
BOCCTaHOBUTEIbHEIE
peaKIuu

Copep:xanne yaeOHOro MaTepuana

OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU. DJICKTPOHHBIN OaslaHC.
IIpakTnyeckas padora 1:

VYnpaxHEeHUs Ha PaCCTAHOBKY KOA(P(GHUIIMEHTOB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUSAX METOIOM 3JIEKTPOHHOTO OanaHca.
CamocrosiTesqibHasi padora:

OnexrpoorpunarenbHocTb. [lkana no [lonunry. CreneHp OKUCIEHNS U ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIUH.

Tema 1.7. Xumuga
METAaJJIOB.

Coneprkanue y4eOHOro MaTepuaia

O6mue cBenenus o merasuiax. [lonoxeHus: MeTauioB B IEPUOANUYECKOI cucTeMe
XUMHUYECKHUX DJIEMEHTOB. XUMHUYECKAA U SJICKTPOXUMHYCCKAA KOPpPO3rad MCTAJIJIOB.
O0630p METAIJIOB MO TPYIIaM NePUOAUYECKON CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB
J.N. Menneneena.

IMpakTuyeckas padora Ne 2:

OO6miue cBoiCTBa METAIIOB.

CamocrosiTesibHas padora:

OcoOeHHOCTH CTPOCHHS aTOMOB U KpucTaJioB. Kitaccuukanus MeTaioB u
ANEKTPOXUMHUUYECKUHN PsIJT HAMPSHKEHUN METaJlIoB.

Tema 1.8. Xumusa
HEMETAILINYECKUX
3JIEMEHTOB.

Coneprxkanne yueOHOT0 MaTepuasia

OO6urue ceeaeHus o HeMeTauiax. [lomoxkeHne HeMETaUTMYECKHX XUMHYECKHUX
3JIEMEHTOB B IIepHondYecKoi cucteme. OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS X
aToMoB. CTpO€HHUE MPOCTHIX BEIIECTB, NX CBOKCTBA.

CpaBHEHHE OKUCITUTEIHHO-BOCCTAHOBUTEIHHBIX CBONCTB HEMETAJLIOB.
XapakTepucTuka CBOMCTB HEMETAUIOB, THAPOKCHIOB, BOJOPOJAHBIX COCIMHEHUM.
Kucnoponoconep:xaiine KucioThl.

JlaGoparopuas padora Ne 3:

CBolicTBa a30THOM KUCIIOTHI.

CamocrosiTesqibHasi padora:

l"anmorensl, MONSIpHBINA 00BEM ra30B, 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT MX
MOJIOXKEHU B mepuoandeckoit Tadmure J[.M1.Menneneena.




Tema 1.9. O6006111€HTE
3HAHUH 110 OOIIEel U
OPraHU4eCKOW XUMHUHU

Copepxanne yueOHOT0 MaTepuana

B3anMocBs3p Mexay MIPOCTHIMU BEILIECTBAMM M UX COETMHEHUSIMU.
['eneTnyeckast CBSI3b MEXKy OCHOBHBIMH KJIAaCCAaMU HEOPTaHUYECKUX COCTMHEHUI.
CamocTrosiTesqibHasi padora:

CocrapnieHue cxeM MPeBpalleHU XUMUYECKUX COCTUHEHU.

Paznen 2.
Opranuueckas XuMHs.
Tema 2.1. OcHOBHEIE
MOJI0KEHUS TEOPUHU
XAMHYECKOIO CTPOEHHUS
OpraHUYECKUX
coequHeHnii A.M.
byrneposa.

Coneprxkanne yueOHOro MaTepuasia

Opranuyeckas XMMHs — XUMUS COEMHEHUH yriepoaa. TeopHs XUMUYECKOTO
ctpoenust A.M bytnepoa. Ee ocHoBHbIE non0keHus. [lonaTue yriieBogopo1os.
Crpyxtypable popmyibl. M3omepus. Knaccudukanus yrieBonopo1os.
OCoOEHHOCTH IIEKTPOHHOTO CTPOSHHSI YIIIEBOAOPOAOB. [ 'OMoIornueckue psipl.
CamocrodrenbHas paboTa:

Pabota Hax npoekToM (MHIMBUIyaIbHBINA IPOEKT, TEMA 110 BBIOOPY, MPHUIIOKEHNE

2)

Tema 2.1. OcHOBHEIE
MIOJIOKEHUS TEOPUU
XUMHYECKOTO CTPOEHHUS
OpraHUYeCKUX
coenuHenui A.M.
byrneposa.

Coneprxkanne yueOHOT0 MaTepuasia

[IpenenpHBIC YTIeBOAOPOIBI, 00MIast (hOpMyIia COCTaBa, TOMOJIIOTUYECKAs Pa3HOCTb.
Xumuyeckoe crpoenne. KoBajieHTHbIE CBA3M B MoJieKyiax. [TonsTue
YIIE€BOJOPOAHBIX paiuKanoB. M3oMepust yriieBoJJOpOJHOTO CKeneTa. . XUMHUECKUE
CBOICTBA: TOPEHUE, TAIOTEHUPOBAHKNE, TEPMUUYECKOE PA3I0KEHUE,
JeruIpupoBaHue, n3omepusanus. Mexanusm peakiuu 3amenienue. CUHTe3
YTJIeBOJIOPOIOB (peakius Bropiia).

IIpakTnyeckas padora Ne 3

Pemenue pacueTHbIX 33724 11O TeME «Y TIAEBOAOPOIBI».

CamocrosiTesibHas padoTa:

AJKaHbl, peaKkIuy 3aMelleHusl.




Tema 2.3. Coneprxanue yueOHOro MaTepuaa
Henpenenbubie Henpenenbusie yriaeBogoposl. O6mas ¢popMya coctaBa, TOMOJIOTUYECKUHN PSIT
YIJI€BOIOPO/BI. sTeHa. [loHsTHE O JMEHOBBIX YIIIEBOAOPOAAX: UX 00mas Gpopmyia,
cUCTeMaThyeckasi HOMEHKIIaTypa, BUIbI u3oMepuu. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHUS alIKEHOB. XMMHUYECKHE CBOMCTBA ankeHOoB. [lomumepu3zamus Oyraanena —
1,4 u uzonpena. [IpupoaHbIil KayyyK.
JlabopaTopnasi paGora Ne 4:
KauecTtBeHHOe onpezaenenue yriepoja U BOAOPO/ia B OPraHUYECKUX COESAMHEHUSX.
CamocrosiTesibHas padoTa:
XUMUYeCcKHe CBOMCTBA AUEHOBBIX. Peakiuu noauMepusanuu.
Tema 2.4. Coneprxkanne yueOHOro MaTepuasia
[Muknuueckue u [Huknuyeckue yraeBoaopoasl. CTpoeHre U CBOWCTBA IIUKIIOATKAHOB; PEaKIIHs
apoMaTHYECKHe 3amMeleHus, npucoequHenus. [lonydyenue u3 ankaHoB u u3 6enzosna. benzon
YIIEBOIOPOABI CrpykrypHas popmyna. DneKTpoHHOE cTpoeHue Oensona. Jlenokanuzanus p-

3JIEKTPOHOB. TpHBHaIbHBIE Ha3BaHUS apeHOB. PU3NYECKUE U XUMHYECKHUE CBOMCTBA
OcH301I1a.

JlabGopaTopHnas padora Ne S:

CpaBHHTENbHAS XapaKTEPUCTUKA MPEJEIbHBIX U HEMPEIETbHbIX YTIE€BOAOPOAOB.
CamocrosiTesibHas padoTa 00yyalouuxcs.

[Ipumenenue apenoB . Katanutuueckoe ruipupoBaHue.

Tema 2.5. CriupTsl.

Coneprxanne yueOHOT0 MaTepuana

Crnuptsl. CTpoeHue NpeAeabHbIX 0HOATOMHBIX CIMPTOB. DyHKIIMOHAIbHAS TPYIIA
CIUPTOB, €€ AEKTPOHHOE cTpoeHue. ['omonornueckuit psin cnuptoB. CTpyKTypHas
nzomepus. PanmonanbHas M cucteMaTuueckass HoMeHK1atypa. OCHOBHBIE CLIOCOOBI
MoJIydeHus: cnupToB. BogopoaHbie cBsi3u U X BIUSHUE HA (PU3HUECKHE CBOICTBA
CcUpTOB. XMMHUECKHE CBOMCTBA cliupTOB. MeTanon u sTanon. X npumeHenune u
HpOMLIHIHeHHBIﬁ CHHTE3.

JlabopaTopnasi paGora Ne 6:

CpaBHHTENBHAS XapaKTEPUCTUKA MPEJEIbHBIX CIIUPTOB.

CamocrosiTesibHas padora.

XWMHYECKHE CBOMCTBA ATaHOJIAa U €ro MpuMeHeHue. DeHobI (MTOHATHS) U UX
CBOICTBA.




Tema 2.6. Anpaerunsl u
KETOHBI

Copepxanne yueOHOT0 MaTepuana

Omnpenenenue kinacca anpaerufos. Ux ¢ynkunonansHas rpynmna. O6mas dhopmya,
TOMOJIOTHYECKUHN PSIT U CTPYKTYpHAsI H30MEPUST JIbJIETHIOB. Peakius
MIPUCOSAMHEHHUS 110 KapOOHUIILHOM IrpyIIe, peakius okucienus. @opmanbaeru.
Konpnencanus penona ¢ popmanpaerugom. [loHsTre 0 Kilacce KETOHOB, HX
¢dbyHkuonanpHas rpymnmna. CXoJICTBO U pa3inyie B CBOIMCTBAaX albJErHI0B U
KEeTOHOB. AnieToH. [IpMeHeHre alib/IeruI0B U KETOHOB. TOKCUYHOCTD aJIbJIETHIIOB
Y KETOHOB.

JlabopaTopnasi pabora Ne 7:

[TonydeHnue u cBOWCTBA albIECTH/IOB.

CamocrosiTesibHas padora.

PaGota Hag npoekToM (MHIMBUYaIbHBINA MIPOEKT, TEMA [0 BHIOOPY, MPHIIOKEHHE

2).

Tewma 2.7. KapOoHOBBIE
KHUCJIOTHI.

Coneprxanue yueOHOro MaTepuaa

Omnpenenenue Kinacca KapOOHOBBIX KHCIIOT, X (PYHKIIMOHAIbHAS TPYTIIA.
DJEeKTPOHHOE CTPOECHUE KapOOKCUIbHON rpynmbl. B3auMHoe BiausiHUE
KapOOKCHIILHOM IPYIIIBI U YIIIEBOAOPOIHOTO paaukana. O0mas hopmyia u
TOMOJIOTHUECKUH P MPeaeNIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. Buibl
CTpYKTypHOI n3oMepui. [lonyueHnue u pusndyeckue cBocTBa KapOOHOBBIX KHCIIOT.
Bakueiilue npeacTaBuTeN KUCIOT: MypaBbUHOM, YKCYCHOMU, ITaJIbMUTUHOBOM,
CTEapuHOBOW. AKPHIJIOBasi U OJIEMHOBAsI KMCIIOTHI KaK MPEICTaBUTENN
HENpPEIENbHBIX KUCIIOT.

JlabopaTopnasi padora Ne 8

CBoiicTBa KapOOHOBBIX KHCIIOT.

CamocrosiTesibHast padoTa.

ITonmyyenne kapOOHOBBIX KMCIIOT. Peakiuu 1o alkuabHOMY pajfKaiy.

Tema 2.8 YrieBoasl

Copep:xanue yueOHOTo MaTepuana

Knaccudukanus yrneBogos. Monocaxapuasl. [Toustue o porocuntese. CrpoeHue
TJIIOKO3bI KAK MHOTOATOMHOTIO ajbjeruaa cnupra. @pykro3a — u30Mep IIIIOKO3BI.
Crpoenue u cBoicTBa (hpykTo3bl. Jucaxapusl (ManbTo3a, caxaposa), X COCTaB,
CTPOEHHE, CBOMCTBA.

[Tonucaxapuasl. Kpaxman. CocraB, CTpoeHHE, XMMUUECKHE CBOMCTBA: THAPOIIN3,
peakuus ¢ ifogom. [IpeBpamienne kpaxmana B opranusme. ['nukores. Lemmomno3sa.
JlabopaTopnasi padora Ne 9.

XHUMHUYECKUE CBOWCTBA YIJIEBOJIOB




Tema 2.9. Coneprxanue yueOHOro MaTepuaa 4 1

A3soTtcoaepxaiue N3omepus u HoMeHKIaTypa. Pu3ndecKkue 1 XMMUYECKHUE CBOMCTBA aMUHOKHCIIOT.

COE€IUHEHUS. AMUHBI. [Tonsatue o OunonsipHoM none. AM(pOTEpHOCT AMUHOKHCIIOT — B3aMMO/ICHCTBHE C

AMMHOKUCIOTHI. KHCIIOTaMU U IlIeJI04aMu; 00pa3oBaHue NENTHI0B. besku kak mpupoaHbIe

benku. nosimMepsl. [lomunenTumaas Teopust ctpoeHus 0exoB. ['uaponus OenKoB.
buonoruueckue ¢pynkiuu 6enkoB. KayecTBennble peakuuu Ha Oenku. JlenaTyparus
OCIKOB.

CamocrosiTesqibHasi padora:
Pabora Hag nmpoekToM (MHIUBUAYAIbHBIN MPOEKT, TEMA 110 BBIOOPY, MPHIIOKEHHE 2)

YPoK KOHTPOJIS 3HAHUI 2 --

Bcero: 78 --

Jl1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI y4€OHOT0 MaTepHalia UCIOIb3YIOTCS CIEAYIOLUEe 0003HAUEHNUS:

1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — pEeNpOAYKTHUBHBIHN (BBITOIHEHUE JIEATEIBFHOCTH 10 00pa3ily, HHCTPYKIUH WIH O] PyKOBOJCTBOM)

3. — IPOAYKTUBHBIH (IITAHWPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHHE JAEATEIbHOCTH, pellieHHe MPOOIEeMHBIX 3aj1a4)

** - BXOZHOHM KOHTPOJIb 00513aTelNeH JUIsl CIeIMaIbHOCTEH B 00JIACTH MOATOTOBKH WIEHOB SKUIAXKEH MOPCKHX CY/I0B, TPOBOAUTCS JUIs 00IEei
OLICHKHM YPOBHS 3HAHMN 00y4arolMXcsl Ha IEPBOM JIEKIIUH yTeM HanucaHus TecTa. [1o pe3ynbraraM BXOJHOT0 KOHTPOJIS MPENo1aBaTelb KOPPEKTUPYET
METOAMKY NPENOAABaHUs.




2.4. UudopmaunoHHoe odbecneyeHue, He0OX0AUMOe IJIsi OCBOEHUS TUCUMILIHHBI

1. Ta6puensn O. C. Xumus 11 npodeccrii U CrienuaibHOCTEH TEXHUUECKOTo Mpoduis. - 6-¢ u3 .,
crep. — M.: Akanemus, 2017
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Xumus./ [lox pen. JI. H. bimmroa. — M., CII6: Jlans, 2018 DbC «Jlanb»

3. Bonrpomerok, B. B. Opranunueckas xumust: / B.B. bontpomerok. - Munck : TerpaCucremc, 2018.
- 255 ¢. - ISBN 978-985-536-387-4; To »xe [DnexrponHsIii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=136726

4. bonrpomerok, B.B. Heopranuueckas xumus: YueoHoe mocooue / B.B. boarpomerok. - MuHCK :
TerpaCucremc, 2018. - 287 c. - ISBN 978-985-536-371-3 ; To xe [ DneKTpOHHEIH pecypc]. -

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

[lepeuyenp nHGOPMALIMOHHBIX pecypcoB «HTepHET»:

nporpaMMHbIi komiuieke «/uddepenurpoBanHbiii 5K3aMeHATOP», pa3paboTaHHBIN

entpom uHbOpMarmoHHBIX TexHOMorui MI'TY 1t oGecniedeHus: opraHUu3ayy U MOJACPIKKH
mporecca rectupoBanus 3Hanuil odydaromuxcsis MMPK umenn U.U. Mecsuiesa ®T'OY BO «MI'TY»
0 JIFOOBIM JUCIHUILIMHAM Y4eOHBIX MJIaHOB CHEIMAIbHOCTEH Bcex hopM o0yueHus;

AJIEKTPOHHBIN KaTalor Hay4YHOH, yueOHOM JTUTepaTyphl U NEPUOANYECKUX U3TaHUN;
BUPTYyaJibHAas CIPaBOYHas CIyx0a B pexume on-line.

2.5. [lepeyeHb JUIEH3HOHHOTO IPOrPaAMMHOI0 o0ecrieueHus 1 HHPOPMATMOHHBIX
CIPABOYHBIX CHCTEM
Tabmuma 5

HepequL JIMOCH3WOHHOI'O IIPOIrpaMMHOI'O obecreyeHus u I/IH(I)OpMaLII/IOHHBIX CIIpaBOYHBIX CUCTEM

YueOHBbIi 1o

Haumenosanue 110

CBeneHud O JIMIEH3UN

2021/2022 OducHubrit maker Microsoft Office 2007 Russian muneH3ust Ne 45676388 ot
Academic OPEN 08.07.2009 (morosop 32/224 ot
14.0.2009r.)
2021/2022 Antusupyc Dr.Web Desktop Security Suite norosop Ne7236 ot 03.11.2017r.

(xommnekcHas 3ammTa), Dr.Web Server Security
Suite (anTHBUPYC)

2.6. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIHIINHBI:

Tabmnuma 6
HaumeHoBaHue
Ilepeyenn 060pya0oBaHuUs U Kou-Bo
Ne ayn. 000py/10BAHHBIX Y4eOHBIX
. TEXHUYECKHUX CPeICTB 00yUeHust eIMHMIL
Ka0uHeToB, 1a0opaTopuii
218 Kabuner Xumun Jlocka MenoBast 1
(MypmaHcK, [kadbr 2
[Mmunara, 19) CroJibl yueHn4YecKue (IByXMECTHBIE) 14
Crynbs 28
KommuiekT: cTon u cTyn npenojaBarens 1
Kommnerotep IBM PC 1
KuKoKpUCTAINTMYECKUNA TETIEBU30D 1
HaGop st mpoBeieHrst OMbITOB 1

2.7. KoHTpPOJIb ¥ OlleHKA Pe3YJIbTATOB 0CBOEHH S Y4eOHOr0 npeamera

KOHTpOHB " OLICHKA PE3YyJIbTATOB OCBOCHUA NUCHUIIIMHBI OCYHICCTBIISACTCA B IMPOLECCE MPOBECACHUA
MPAaKTUYCCKUX 3aHHTHﬁ, TCCTUPOBAHHA, A TAKXC BbIITOJHCHUA O6y‘{aIOH_[I/IMI/IC$I WHAWBUIYaJIbHBIX

3aJIaHN#, UCCICIOBaHUH.



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

Tabmuia 7

Pe3yabTarsl 00yyeHus
(ymeHuUs, 3HAHMS)

®opMBbI U METOABI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsI

1

2

Ymenus:

JaBaTh OOIIYI0 XapaKTEPUCTHKY 3JIECMECHTOB
MEPBBIX YETHIPEX MEPUOJIOB, ONMPEACIATH BHIbI
CBSI3W B HEOPraHMYCCKHX BEIIECTBAX U THIIBI
KPUCTATNYECKUX PEHICTOK.

OOBSICHATh  CYIIIHOCTh  pCaKIMii HOHHOTO
oOMeHa, THJIPOJIN3A, OKHCJIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUM, JICKTPOJIN3a;
pacKpbIBaTh CMBICI TOHSITHH  (OKECTKOCTh
BOJIBI», «KOPPO3HUSI METAIUIOBY», «XHUMHYECKOE
PaBHOBECHE U YCIOBHS €TI0 CMEIICHHUS,

HAa OCHOBE H3YYCHHBIX TEOPUH M 3aKOHOB
yCTaHABJIMBATh MIPUYHHHO-CJICICTBCHHBIC
CBSI3M  MEXJIYy CTPOCHHEM, CBOWCTBaMH,
MPUMEHCHHEM BEIECTB, JC/IaTh BBIBOJABI U
0000I1IEHHS;

COCTaBIIAITh bopmybl XAMHAYECKUX
COGI[I/IHGHI/IfI II0 BaJICHTHOCTHU JJIEMCHTOB,
KHCJIIOTHBIX  OCTAaTKOB, JaBaThb HAa3BaHHE
BEILIECTBAM,;

COCTABJISITh ~ CXEMbl ~ CTPOEHHUS  aTOMOB
XUMHUYECKUX DJIEMEHTOB TNIEPBBIX YEThIPEX
IIEPHUOJIOB, bopmyIbl HAX OKCHJIOB,
TUAPOKCUJIOB, BOJOPOJHBIX COCAUHEHUM.
COCTaBJIATH MOJICKYJISAPHBIC, IIOJIHBIC n
COKpAalICHHBIE YpaBHEHUS peakuuid,
YpaBHEHUSA OKHCIIUTENIBHO-

BOCCTAaHOBUTENIBHBIX PEAKIUN C 3JIEKTPOHHBIM
OanaHcoM;
TOTOBUTH PAaCTBOPHI 33JJaHHOW KOHIIEHTPAIIUH,

ONpeAeNsITh B PacTBOpE  XJIOPUI-HUOHBI,
Cynb(haT—HOHBI, KapOOHAT-UOHBI, HOHBI
aMMOHHMS, METAJUIOB, PAaCTBOPBI  KUCIOT,

LIETI0YEH, YTIEKUCIIBIN ras;
coOMIoaTh MpaBWJIa TEXHUKH OE€30MacHOCTH,
OKa3blBaTh IEpPBYIO IMOMOIIb MPU 0XKOrax
KHCJIOTaMHU U IIIEJI04YaMu,

BBIYUCIISITH  MAacCOBYIO  JIONKO M Maccy
PacTBOPEHHOT0 BEILIECTBA, MAacChl BEIIECTB
WU 00beMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
OJIHOTO M3 BEIECTB pEaKlMH; Maccy WIH
00BEM BEIIECTBA 110 M3BECTHBHIM JaHHBIM 00
HCXOJIHBIX BEILIECTBAX, OJHO U3 KOTOPHIX JaHO
B M30BITKE; MAaCCOBYIO JOJIIO BbIXO/A MPOIYKTa
OT TEOPETUYECKH BO3MOXKHOIO; MacCy WIH
00BEM MPOAYKTa pEAKIUH, €CIH HCXOIHOE
BEILIECTBO COJICPKUT IPUMECH;
Pa3bBACHATH IMPUYUHBL
OpPraHUYECKUX BEIIECTB,

MHOT000pa3ust
eIIMHCTBO

Texkyuuii KOHTPOJIb:

BreimonHeHue JOoMAIIHUX 3aJaHMi, HaIlMCaHUE
pedepaToB Ha 3aJlaHHYIO TEMY, COCTaBJICHHUE
Ta0JIuII.

Texkyuuii KOHTPOJIb:

Brinmonnenue qoMamiHuX 3aJaHui, HaITUCAHHUE
pedepaToB Ha 3a]aHHYIO TEMY.
IIpoMe:KyTOYHBIN KOHTPOJIb:
TecroBble  3ajaHus,  pEIICHUE
XUMUYECKHUX PEAKLIUN.

Texkyuuii KOHTPOJIb:
BrinosiHeHUE JOMAITHUX 3aIaHUM, YCTHBIN U
NUCbMEHHBIN MU )epeHIInPOBaHHBII OMPOC.
IIpoMe:KyTOYHBIN KOHTPOJIb:
Brimonnenue TeCTOBBIX 3aJlaHMU,
XUMHUYECKUX YPAaBHEHUM.
Texkymuii KOHTPOJIb:
BrinosiHeHUE JOMAITHUX 3aIaHUM, YCTHBIN U
NUCbMEHHBIN U GepeHIMpOBaHHbIN OMpOC,
oOyuarolue 1 NpoBEPOUHBIE.
IIpoMe:KyTOYHBII KOHTPOJIb:
BrmmmosiHeHne TECTOBBIX  3allaHWH,
XUMUYECKUX YPaBHEHUI.
Tekymuii KOHTPOJIb:
BoimonHenue mpakTUYeCKUX U J1a0OPaTOPHBIX
pabor.

Texkymuili KOHTPOJIb:

ypaBHEHUH

COCTaBJICHHUC

COCTaBJICHUC

Pemrenne  3agmad,  BBINOJHEHHE  JIOMAallHUX
3aJaHuH.

IIpoMe:KyTOYHBIN KOHTPOJIb:

BelnonHeHne TECTOBBIX 3aJaHUN, COCTAaBJICHUE

XUMUYECKUX (HOPMYII.

Texkymuii KOHTPOJIb:
BrinosiHeHWe AOMamIHUX 3aJaHHil, YCTHBIA U
MUCBMEHHBI MU epeHIIMPOBaHHBIA  OTPOC,
HamucaHue pedeparoB Ha 3aJaHHYIO TEMY,
COCTaBJICHHE TaOJIHII.

IIpoMe:KyTOYHBIN KOHTPOJIb:

TectoBble 3amaHus, pelIEHUE MPAKTHYECKUX
3aJa4, COCTaBJICHHE XMMUYECKUX (POPMYIL.
Tekymuii KOHTPOJIb:

BrinosiHeHUE JOMAITHUX 3a1aHUM, YCTHBIN U
MUCbMEHHBIN Tu(depeHIInPOBaHHbBIN OIPOC,
o0yyaroIye 1 MpoBEPOYHBIE.

IIpoMeKyTOYHBIN KOHTPOJIb:




OpPraHUYECKUX W HEOPTaHHMUECKUX BEIIECTB;
CpaBHUBATh aHAJM3UPOBATb,
CHUCTEMaTHU3UPOBaTh, 0000IATh HAa Y4ECOHOM
Marepuajie OpraHuyeCcKo XUMUU;
BBICKa3bIBaTh CYXKJICHUS O CBOMCTBAX BEILECTB
Ha OCHOBE MX CTPOCHHSI M O CTPOCHHUH IO HX
CBOICTBaM;

COCTaBJISITh CTPYKTypHBIE bopMyIbl
M3y4aeMbIX  OpPraHMYECKUX  BEIIECTB U
0003HayaTh  pacrpeneNeHue  AICKTPOHHOM

IJIOTHOCTHA B MOJICKYJIaX, Ha3bIBaTh BEIECTBA
[0 COBPEMEHHOM HOMEHKJIAType, COCTaBIATH
YpaBHEHHUS  pPEAKIUH,  XapaKTEePU3YIOIIUX
CBOMCTBa  OpPraHMYECKHMX  BEIIECTB,  HX
TEHETUYECKYIO CBSI3b;

MPAKTUYECKH OIpPEACNATh HAIWYHE YTIIepojaa
U BOJOpOJa B OPraHUYECKUX BEIIECTBAX,
OTpENEIATh [0 XapaKTEePHBIM  PEAKIUIM
HeTIpee/IbHbIE COCIUHEHHS, OJHOATOMHBIE H
MHOT'0aTOMHEIE CIIUPTBHI, aJIbJCTUIbI,
KapOOHOBBIE KHCIIOTBI, YIJIEBOMABI, OEJKH,
pacro3HaBaTh MJIACTMACCHl U BOJIOKHA;
HaXOJUTh MOJICKYIISIPHYIO bopmyiy
ra3000pa3HOro OpPraHMYECKOro BeIIecTBa Ha
OCHOBAaHHMH €ro INIOTHOCTH, OTHOCHUTEIbHOU
IJIOTHOCTH T10 BOJOPOAY, BO3/IyXY U MacCOBOM
JIOJIH;

Pa3bACHATH CMBICIT CTPYKTYPHBIX U
JIEKTPOHHBIX bopmyn OpraHUYECKHUX
BEIIECTB, FEOMETPUYECKYIO CTPYKTYpY

MOJINMEPOB; 3JIEMEHTOB, a TaKXXe IO Macce,
00BEMY TIPOAYKTA €r0 CTOPAHMUSL.

Pemienue mnpakTtuueckux —3anad,
XUMUYECKUX (hOPMYJI, TECTOBBIC 3a/IaHUS.

3HaHnud:

(hOpMYITUPOBKA OCHOBHBIX 3aKOHOB XHMUHU:

3aKOHAa  COXPAHEHUs  Macchl
COBPEMEHHYIO (bOopMyIHPOBKY

nepuoanueckoro 3akona /[.M1. Menneneesa;

BEIICCTB,

OCHOBHBIE TOJIOXKEHHUSI XUMHYECKUX YMEHUI;
TEOPUU  DIEKTPOJIUTHYECKON  JUCCOLMALUU
AppeHnnyca;

BUJl XHWMHUYECKOM CBSI3U, 3aKOHOMEPHOCTH
MPOTEKAHUS XMUMHUYECKUX PpeakUuui, (pakTopsl
BIUSIIOLIME Ha CMEIIEHHWE paBHOBECHS U Ha
CKOPOCTb XUMHUYECKON PEAKIINH;

OCHOBHBIE MOHSTHS u CYLIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHI
U peakluii MOHHOro oOMeHa, WX 3HaueHHE B
KUBBIX OpraHN3MaXx;

COCTUHEHNN:

KJIaCChI HEOPTaHNYCCKUX

KHCJIOTBI, COJIM OKCHAbI, OCHOBaHHA, HX

Texkymuii KOHTPOJIb!

BeInonHenne 1oMamHux 3aJaHui, HalTMcaHue
pedepaToB Ha 3aJaHHYIO TEMY, YCTHBIA U
MUCBbMEHHBIN AU(depeHInPOBaHHbIIN OIpOoC.

COCTaBJICHUC




Ba)KHEHIIINIE CBOICTBA;

e 0O0mIME CBOWMCTBA META/UIOB, HX OKCHJIOB,
TUAPOKCHUZIOB,  BAXKHEWILIME  CBOMCTBA U
MIPUMEHEHUE CEpPbl, CEPHOM KHUCIOTHI, a30Ta,
aMMHaKa, a30THOW KHCIIOThI, aJUIOTPOIIHBIX
BHUJIOU3MEHEHU I yriaepoja, OCHOBHBIE
CHOCOOBI MOJTYYEHHS] METAJIOB, CILIABBI,

e nmpaBwia pabOTBI C BEMIECTBAMH U c
o0opymoBaHHEM. Y CTPOMCTBO MPOCTEHIITNX
puOOPOB IS MOJTyUYEHUsI U COOMpPaHUs ra30B;

® OCHOBHBIC TOJIOKEHHUSI TEOPUH XUMHUYECKOTO
CTPOEHHUS BELIECTB, TOMOJIOTHIO, CTPYKTYPHYIO
U30MEpHI0, BaxHelmue (QyHKIHOHAIbHBIE
TPYIIIbI OPraHUYECKUX BEUIECTB, BUBI CBA3EH,
UX DJJIGKTPOHHYKO TPAaKTOBKY U BIIMSHHE Ha
CBOICTBA BEIICCTB;

® OCHOBHbIE MOHATHUSA XUMUHU
BBICOKOMOJIEKYJISIDHBIX ~ BEILLECTB: MOHOMED.
[TonsTue mnonmmep, CTPYKTYPHOE  3BEHO,
CTENEHb TOJMMEPHU3AINH, BIUSHUE CTPOCHUS
Ha CBOMCTBA ITOJIMMEPOB;

® CTpO€HME, CBOWCTBA M  IPAKTUYECKOE
3HAQUYEHHE TMPENEIbHBIX, HEMPEACIbHbIX W
apOMaTUYECKHUX YTJIEBOJOPOIOB,
OJIHOATOMHBIX U MHOTOATOMHBIX CIUPTOB,
QIBJICTUIOB U KapOOHOBBIX KHCJIOT, CJIOKHBIX
3QUpPOB U IKUPOB, VIJIEBOJIOB, aMHHOB,
aMUHOKHCIIOT, OEJIKOB;

IIpoMesKyTOYHBIN KOHTPOJIb!
TectoBble 3a/1anus, penIeHHe YpaBHEHUN
XUMUYECKHUX PEAKLIUN.

Texkymuii KOHTPOJIb:

Brinmonnenue qoMamiHuX 3aJaHu, HaITUCAHHUE
pedepaToB Ha 3aJaHHYIO TEMY, YCTHBIN 1
MUCbMEHHBIN Tu()epeHIMpOBaHHBII OMPOC.
IIpoMesKyTOYHBINH KOHTPOJIb!

TecToBbIe 3a7aHUS.

Tekymuii KOHTPOJIb:

BrInonHenne fOMaIHNX 3aJaHUM, BBIIIOJIHEHHE
NPaKTUYECKUX U JTaOOpaTOPHBIX padoT,
HamnucaHue pedepaToB Ha 3aJaHHYIO TEMY,
YCTHBIN M MUCBMEHHBIN qU(PepeHIIMpOBaHHbIN

e [paBwiIA paboThI c u3ydeHHpMu | O1POC: .
OpPraHUYECKUMU BELIECTBAMHU u | TIPOMEKYTOIHLI KOHTPOIE:
0GOPYIOBAHHEM, TOKCHYHYIO H TOKAPHYIO TCCTOBBIevSaI[aHI/Iﬂ, COCTaBJICHHE XUMHUYECKHUX
OIIACHOCTh OPraHUYECKUX BELIECTB. YPaBHCHMUH.
KiroueBble koMneTeHUMu
Tabnuma 8
KiroueBbie IToxa3aTenn OuLEHKH YPOBHS ®opMBI M METOABI
KOMIIETeHIIUH chopmupoBannoctu KK KOHTPOJIA
KK 1. IleHHOCTHO- | TOHUMATH [IEHHOCTh cmeiciia | CobecenoBanue,
CMBICJIOBBIE 00111e4eNI0BEYECKON KYIbTYphl, HAYKH, | TBOPUYECKHE paboThI
KOMIIeTeHI[UH IIPOM3BO/ICTBA, PEJIUTUH; WHAUBUAYyallbHas  paboTa,
yYMETh OpPMEHTHPOBAThCA B OKpYyXkaromeM | pedepar u zp.

MHpE M OCO3HaBaTh CBOIO pOJIb H
npeIHa3HAYCHHE;

YMETh  TIPOSIBIISITH  OMOIMOHATHHYIO
YCTONYUBOCTb;

yMeTb  BBIOMpaTh  LedM  y4eOHOM
JeSITeTIbHOCTH, TOBCEHEBHOM KU3HM,




YMCTb BBIGI/IpaTB INECHHOCTHO-CMBICJIIOBBIC

OpUEHTHUPBI NS  TIOCTYNIKOB |
peLIcHuH;

YyMETb  HECTH  OTBETCTBEHHOCTH  3a
pe3ynbTaThl oOydeHus u

COBCPIIAEMBIC ITOCTYIIKH,
YMCTb IIPUHUMATH PCIICHUA

KK 2. OOmekyJbTypHbIe | yBaKaTh  HMHTepechl  mpezcraBureneil | Habmonenue 3a
KOMIETEeHI[UH JIPYTUX HApOJOB, PEIUTHIA; BBITIOJTHEHUEM "
NPOSBIATH  TEPIUMOCTb K  JAPYTUM | OpraHu3anuei
MHEHHUAM U TTO3ULUSIM; KOJUIEKTUBHOW M JINYHOU
BIafeTh  A(P(PEKTUBHBIMU  CIIOCOOAMH | IeATEIBLHOCTH, pedepar
OpraHu3aly CBOOOHOTO BPEMEHU;
3HATh U BJIaJIeTh OBITOBHIMU HaBBIKAMU;
3HaTh OCHOBBI CEMEWHBIX, COIMAJIbHBIX,
OOIIECTBEHHBIX SIBICHUHN U TPAJAUIINN;
KK 3. YuebHo- | BIaAECTh npueMamu opraam3anuu | Tect, mucbMeHHass paboTa,
NMO3HaBaTeJIbHbIE MPOYKTUBHOM yueOHO- | YCTHBIN orpoc,
KOMIETEeHI[UH MMO3HABATEIILHON JIEATEIbHOCTH: coOeceoBaHne,  HAydHO-
YMETh npuodpeTaTh 3HAHUA U3 | UcclenoBaTeNbekas pabora,
Pa3IMYHBIX UCTOYHUKOB; WHIVBUAYyaJIbHAS paboTa U
rpaMOTHO dbopMynupoBats | 1p.
00pa3oBartebHbIN 3a1poc;
YMETh CTPYKTYpUPOBaTh U PaCIIUPSIThH
MOJTyYCHHBIC 3HAHUS,
UCIIOJIb30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUH IS TIONCKa MHPOpMAITUU
U e€ MpeCcTaBICHUS;
yYMETh KOHTPOJIUPOBATH 00pa30BaTeIbHBIN
IIPOLIECC;
YMETh OTHICKUBATh TPUYHUHBI SIBICHUM,
COOBITHI;
YMETh aHATUTUYECKU MBICITHUTH;
yYMETh KOHTPOJIUPOBATH CBOKO padoTy;
yMETh  IJIJAHUPOBaTh, AaHAIU3UPOBATH
CBOIO paboTy;
YMETh JaBaTh CaMOOLIEHKY Y4eOHOH u
MO3HABATENIbHON JEATEIbHOCTH;
YMETb CaMOCTOSITEIIbHO BEISIBIISITH
COBEpIIICHHBIE OIIMOKH, MPOOENsl B
3HAHUSAX, YMEHUSIX U HABBIKaX;
yMeTh paboTaTh CAMOCTOSITENHHO;
MIPOSIBIISATH TOTOBHOCTH K
caM000pa30BaHMIO;
BIIQ/ICTh GyHKIIMOHATBEHOU
TPaMOTHOCTBIO:
BJIQ/IETh U3MEPUTEILHBIMHA HaBBIKAMU;
YMETh  HCIOJB30BaTh BEPOSITHOCTHEHIE,
CTAaTUCTUYECKHUE METO/bI TO3HAHUS;
YMETh OTJINYATh (DAKTHI OT JOMBICIIOB
KK 4. HWuadopManmoHHO- | YMETh OCYLIECTBISTh TOUCK, o0TOOp, | HayuHo-
KOMMYHUKATHBHBIE CUCTeMAaTH3aIlNI0, aHalN3, 00pabOTKy | MCcleI0BaTeNbCcKas
KOMIEeTEeHI[UH ¥ coxpaHeHue nHpopmaIuu; JIeATEeTLHOCTD, pedepar,
YMETh OIICHUTH MOJIE3HOCTh U | YCTHBIU OTBET,




I[EJICHAIIPABICHHOCTh MOJTy4YEeHHOM
nHpopmanuu;

YMETh MPEACTaBIATh WHGOPMALUIO B
pasnmuuHbIX (Gopmax (Ha PHUCYHKAX,
rpadpukax, Tabmumax, dYepTEKax,
qyarpaMmmax U Ip.);

BJIAJICTh COBPEMEHHBIMU
UH(QOPMAIIMOHHBIMH  TEXHOJIOTHUSIMU
CTaHJAPTHOTO IPOTPaMMHOTO
o0ecIeUYCHHUS;

BIAZIETh ~ TEXHUYECKUMH  CPEICTBAMH
uHpOpMaLuu: TEJIEBU30D,

MarHuTooH, KOMITBIOTEp, TPHUHTED,
MojieM, (akc, KOTHP U T.IL.;

BIAACTh HH(pOPMAITMOHHBIMHU
TEXHOJIOTHSIMU: AayJIMO- BHJICO3AINCH,
anekTpoHHas noura, CMU, MnTepHer;

BJIaJICTh HABBIKAMU YCTHOM Y MHUCbMEHHOU
peuu;

3HATh SI3BIKU, CITOCOOBI B3aMMOACHCTBHS C
OKPYKaIOIUMHU u yAaJIEHHBIMU
COOBITHSMH U JIIOIbMHU;

BIAACTh HaBBIKAMHU paboThI c
JIOKYMEHTaMU;

yMETh HamucaTth (3aloJIHUTh) 3asBICHHE,
OOBSICHUTEIIbHYIO, aHKETY, OMPOCHBII
JIMCT, TE€CT, MUCHMO U TIp.;

YMETb 3a]1aBaTh BOIPOCHI;

YMETbh MPEACTABIATh U OTCTAaUBATh CBOIO
TOYKY 3pEHUS B THAJIOTE U MOJIMIIOTE;

YMETb COTPYAHUYATD C IPYTUMHU JHOIbMHU;

yMeTh paboTaTh B TpyIIe, KOMaHIE;

BJIAJICTh  COLMAJIBHBIMM  POJIIMH B

cobecenoBaHue,
MIPEACTABJICHHE
MPE3EHTALMMI U Ap.

KOJUIEKTHUBE;
yMeTh TPE3eHTOBaTh cebsi W  CBOWM
KOJUIEKTUB
KK 5. ConuaibHoO- | BIaJeTh ATHUKOM TpakIaHCKO-MPaBOBHIX, | Habmionenue 3a
TPYAOBbIe KOMMETEHIIHH TPYJIOBBIX B3aMMOOTHOIIIEHUH: | BBEIITOJHEHUEM
BBIMIOJTHEHHE  POJM  TpakJaHWUHA, | MPAKTUYECKOM paboThl,
HaOmronaTens, w3Ouparens, 4YJIeHa | aHKETHI, JIOKJIa,

CEMbU;

3HATb 9KOHOMHKO-IIPABOBEIC OCHOBBI;

YMETh  aHaJIM3MPOBAThH COIMABHO-
9KOHOMHYECKYTO CUTyal1Io,
NIOJIOKEHHE PhIHKA TPY/A;

3HAaTh MpaBa U O00s3aHHOCTU B OO0IacTU
npogeccuoHaIbHOTO
CaMOOTIPEICIICHUs: OCO3HAHUE CBOCH
posn B npodeccHoHaTIbHOM
POCTPAHCTBE; OlICHKA CBOMX
npodecCHOHANBHBIX MOTPEOHOCTEH U
3aJ1aTKOB; BBIOOD Oyayuieit
npodeccuu; moCTpOeHUEe COOCTBEHHOM
npodeccHoHaTbHON Kapbephl;

COOOIIIEHUE U JIp.




o0nasate  HaBBIKAMH  pallMOHAJIBHOU
camoopraHuzanuy padbodero BpeMeHH;
00J1aJaTh TOTOBHOCTBIO K peau3aiuu
TPYIOBBIX MpaB U OOsA3aHHOCTEH B

SKOHOMHUYECKOU ponu:
MPEJICTaBUTES, noTpedurens,
IMMOKyIartejd, KJIMCHTA,
IIPOU3BOIUTEIS;

yMETb  JI€WCTBOBATb C JMUYHOU H
00111eCTBEHHOW BBITOJI0M

KK 6. Komnerenuun
JUYHOr0
CaMOCOBEPIIEHCTBOBAHUS

OCBOUTH CIIOCOOBI ¢dusnveckoro,
JYXOBHOTO, UHTEIUICKTYaJIbHOTO
CaMOpPa3BUTHS,

OCBOUTB CIIOCOOBI 3MOI_[I/IOHaJ'II)HOI71
CaMOpEeTyJAlIUu U CaMOIIOAICPIKKH
YMCThH IUIAHUPOBATH W OPTraHHU30BbLIBATH

CBOIO JCATCIIBHOCTD,
BIaACTb crocodamu CaMOOIIPCACIICHUA U

CaMOIIO3HAHMS,
BIIAJICTh criocobamMu pa3BUTHSA
JUYHOCTHBIX KauyeCTB: TYMaHHOCTD,
OT3bIBYUBOCTh,  OPraHM30BaHHOCTD,
OTBETCTBECHHOCTD, OTKPOBEHHOCTb,
YBEPEHHOCTb B cebe,
CaMOKPUTUYHOCTh, KOPIIOPATUBHOCTD,
pedaekcus, SMOLIMOHAIbHAS
YCTOHYHMBOCT, KpeaTUBHOCTH

MBIIIJICHUSA U AP.;

YMETh BKJIIOYAThCA B OOIIECTBEHHYIO
paboTy: pa3IUYHbIE KPYKKHU, CEKIIUH,
MOJIOJI)KHBIE O0bETUHEHUS U T.11.;

BJIaACTh MCAULIUMHCKHUMU W CaHUTAaPHBIMU
3HAaHUSMU ¥ HaBbIKaMU (3HAHUE W
COOJII0IEHHE HOPM 3JI0pOBOTO 00pasa
JKU3HU, TIPaBWJI JIMYHOM THUTHEHBI,
IIOJIOBOM 51 CEKCYaJbHON
IPaMOTHOCTH, yMEHHE  OKa3bIBaTh
MEPBYIO METUIIMHCKYIO IIOMOILIB);

BIIQ/IETh HaBbIKAMU 6e30macHoi
KUBHEACATCIIBHOCTH,

3HAaTh OCHOBBI YKOJIOTHH, YMETh OEpPEKHO
OTHOCHUTBHCS K OKPYKAIOIIEH cpejie

CamocrosiTenbHast  paboTa
ypo4dHasT ¥ BHEYpOdHas,
TECTHI
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11.

12.
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IMPUJIOKEHUE 1

IIpumepHblie Bonpockl K au¢depeHIIUPOBAHHOMY 3a4ETY.

Chopmynupyiite mepuognyeckuil 3aKOH U PACCKAXHUTE O IMEPHUOJUYECKON CHUCTEME XMMHYECKUX
anemenToB [[.1. MeHneneeBa Ha OCHOBE IPEACTABICHUN O CTPOCHUU aTOMOB. PackpeITh 3HaueHHE
[IEPUOANYECKOI0 3aKOHA JJIsl Pa3BUTHUS HAYKU.
Pacckaxute cTpoeHrne aTOMOB XUMHUYECKUX 3JIEMEHTOB Ha IIPUMEpPE:

a) 2JIEMEHTOB OJIHOTO MEepUO/Ia;

0) 2JIEMEHTOB OJJHOM IVIaBHOM IOJATPYIIIIbI;
OOBsicHUTE 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX COCIUHEHUH B
3aBUCUMOCTH OT CTPOCHHS UX aTOMOB.
PacckaxuTe 0 BOIOPOJHBIX COEAMHEHUSAX HEMETAIIOB, 3aKOHOMEPHOCTSX B U3MEHEHUU UX CBOMCTB,
B CBSI3U C ITOJIOKEHUEM BJIEMEHTOB B Iepuoauyeckoit cucreme .M. Menaeneesa.
HazoBute BbICHIME OKCHABI XHUMHUYECKHMX JJIEMEHTOB TpeTbero mnepuopa. Pacckaxure o
3aKOHOMEPHOCTSAX B M3MEHEHMM HX CBOWCTB. XapaKTepU3yuMTe HX XHMHUYECKHE CBOMICTBA.
Oxapakrepu3yiiTe XUMHYECKHUE CBOMCTBA OKCHUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCTOTHBIX.
JlaiiTe XapaKTEepUCTUKY BBICHIMX KHCIOPOAOCOAEPKALIUX KUCIOT XUMUYECKUX 3JIEMEHTOB TPETHETO
IIEPUO/JIA, PACKPOUTE X COCTAB U IAUTE CPABHUTEIBHYIO XapaAKTEPUCTUKY UX CBOWCTB.
OxapakTepu3ylTe BHIbl XUMHUYECKHX CBA3€H B HEOPraHMYECKUX M OPraHUYECKUX COEIMHEHUSX:
MOHHAas1, MeTaNIN4ecKas, BOJOPOIHAsI KOBaJeHTHAas (TOJIApHasi U HEMOJISIpHas), MPOCThIe U KpaTKHe
CBSI3H.
JlaiiTe mOHSTHE peakiusi HOHHOTO oOMeHa. Pacckakute 00 yCiIoBHUSI UX HEOOPATUMOCTH.
PackpoiiTe kaccuukanno XUMUYECKUX peakiiii B HEOPraHUUeCKOM U OpraHNuecKOl XUMHUH.
Haiite ompenenacHue MOHATHIO CKOPOCTh XUMHMYECKHMX peakuui. PacckakuTe O 3aBHCHMOCTH
CKOPOCTH OT MPHUPOJbl, KOHLEHTPALlUM BEIIECTB, IUJIOLAAN TIOBEPXHOCTH CONPUKOCHOBEHHUS
pearvpymouux BelecTB, TEMIIEpaTyphl, KaTalnu3aropa.
PackpoiiTe noHsTHE 00paTUMOCTh XUMHUECKUX peakiuil. Pacckaxure 0 XUMHYECKOM DPAaBHOBECHU U
YCIOBUAX €ro CMEUIeHHs: 00 M3MEHEHHWH KOHILEHTpAallMM PEearupyrolMX BeIIeCTB, TeMIIEpaTyphl,
JTaBJICHHUS.
PackpoiiTe mMOHSATHE OKUCIUTENHbHO-BOCCTAHOBUTEIbHBIE pEAKIUH (HA TMpUMEpe aJlOMUHUS C
OKCH/IaMH HEKOTOPBIX METAJUIOB, a30THON KUCIIOTHI C MEJIBIO).
JlaiiTe 00IIyI0 XapaKTepUCTUKY METAJIJIOB, PACCKaXHUTE 00 UX MOJIOKEHHUE B EPUOINIECKOI cucTeme
XxuMHuueckux eMeHToB J[.1. MeHeneeBa, cTpoeHnEe UX aTOMOB, METAININYECKasi XUMUYECKAs CBA3b.

OxapakTepu3yiTe METAIIIbI KAK BOCCTAHOBUTEIIEH.
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OxapakTepu3yiTe >Kele30: IMOJIOKEHHE B INEPUOANYECKON CUCTEME XUMHUYECKHX 3iemeHToB JI.U.
MeHneneeBa, CTPOCHME aTOMa, BO3MOJXKHBIE CTENEHM OKHUCIEHMs, (U3NYECKHEe M XUMHYECKHE
cBOMCTBA. PacckakuTe 0 ponu xkenes3a U ero CIuIaBOB B COBPEMEHHOM TEXHUKE.

Pacckaxure 0 XMMHUYECKOM U JIEKTPOXUMHUYECKOM KOPPO3MM METauIoB. Packpoiite ycnoBus, npu
KOTOPBIX IIPOUCXOAUT KOppo3usi. HazoBuTE MephI 3a1IUTHI METAJUIOB U CILIABOB OT KOPPO3UHU.
Pacckaxxute oO0mue cnocoObl MoJydyeHHs MeTalioB. PackpoiliTe NpakTHYecKOoe 3HaueHHe
JIEKTPOJIA3a HAa IPUMEPE COJIEH.

Oxapakrepu3yiiTe HeMeTalljIbl (MX MOJIOKEHHE B NEPUOJUYECKON CUCTEME XHMHUYECKUX 3JIEMEHTOB
.M. MeHnneneeBa, cTpoeHHEe HX aromoB). Pacckaxute 00 U3MEHEHHUSX OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX CBOMCTBAX HEMETAJIOB HA IPUMEPE 3JIEMEHTOB ITOATPYIIIBI KUCIOPOA.
PackpoiiTe OKnCIUTEIbHO-BOCCTAHOBUTENIBHBIE BO3MOKHOCTH CEPBI U €€ COCIUHEHUN.

Pacckaxxute O KHCIOTax, HMX KIacCH(UKAIMIO ¥ CBOMCTBA HAa OCHOBE IPEJACTABICHHUHA 00
JJEKTPOJUTUYECKON Aucconnanuy. JlaiTe XapakTepUCTUKY CBOMCTB KOHUEHTPUPOBAHHOW CEPHOMU
KHCJIOTBI.

JlaiiTe KpaTKyI0 XapakTepUCTUKY ocHoBaHUAM. Knaccuunupyiite n pacckaxuTe 0 UX CBOMCTBaxX Ha
OCHOBE TMPEJICTABICHUN 00 IJIEKTPUUECKON AUCCOLUALINH.

JlaiiTe KpaTKyl0 XapakTepUCTUKY KJIAcCy COJIU, PaCCKa)XKUTE 00 X COCTABE M NEPEUUCINTE HA3BAHMUSL.
XapakTepu3yiTe HX B3aUMOACHCTBHE C METAUIAMHU M KUCJIOTaMH, LIEJIOYaMHU, APYr C IPYIOM C
Y4ETOM OCOOCHHOCTEH peakLnii OKUCIEHUsI — BOCCTAHOBJICHUS U MOHHOI'O OOMEHa.

Packpoiite Teoputo xumudeckoro ctpoeHuss A.M. bytiepoBa. Pacckaxute 00 OCHOBHBIX
HaIlpaBJICHUAX PA3BUTHS 3TON TEOPHUHU.

PackpoiiTe moHATHE U30MEpPHUsl OPTaHUYECKUX COCTUHEHNUH M pacCKaXKUTe 00 MX BHJIAX.

PacckaxxuTe 0 mpeAenbHbIX YIIIeBOAOPOAAX, 001el popMe roMoI0roB JaHHOTO Psijia, SIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTpOEHME. PackpoiiTe XuMHUYECKHE CBOKWCTBA METAHA.

OxapakTepu3yiiTe HenpenenbHbIe YIIEBOAOPOABI psifa dSTWUJEHa, o00mas QopMyna TOMOJIOTOB
JAHHOTO Ps/1a, SJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE, XUMUYECKHE CBOMCTBA OTUJICHA.

JlaiiTe XapakTEepUCTUKY KJAcCy JUEHOBBIE YIJIIEBOJIOPOABI, UX CTPOCHHE, CBOMCTBA, NPAKTUYECKOE
MIPUMEHEHHUE.

PacckaxuTte mnpo aneTwieH — NpeACTABUTENb YIVIEBOJOPOJAOB C TPOHMHOM CBS3BI0 B MOJIEKYJIE.
XHWMHYECKHUE CBOMCTBA, MIOJYyYCHHE U IPUMEHEHHE alleTUIIEHA B OPraHUYECKOM CUHTE3E.
OxapakTepu3yiTe apoMaTHUECKUE YIIeBOAOpPOIbl. beHzon, crpykTypHas Qopmyna, cBOMCTBa u
nony4yenus. Ha3zoBure npumepsl npuMeHeHUs: 6€H301a U er0 TOMOJIOTOB.

Pacckaxkute po Takoe coeTMHEHUE KaK HeTh: COCTaB, CBOMCTBA, OCHOBHBIE CIIOCOOBI MEpepadOTKH.
HedTb — Kak UCTOYHHK CBIPHS 1151 OPTaHUYECKOTO CHHTE3A.

HazoBute mnpenenbHble OJHOATOMHBIE CHHUPTHL. Pacckaxure 00 UX CTpOEHUH, (UBNYECKUX U

XUMHYECKHUX CBOHCTBaX. HOJ'Iy‘-ICHI/Ie U IPpUMCHCHUC 3TUJIOBOI'O CIIUPTA.
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PacckaxuTte o deHnone, ero crpoenue. CBOICTBa, MOJIydeHUE U IIPUMEHEHHE.

OxapakTepu3yiTe aiabJerujibl, UX CTPOEHUE U CBOMCTBA. Pacckakute mpo MX MOJYyYEHHUE U PO
IIPUMEHEHHUE MYPABBUHOI'O U YKCYCHOT'O aJIbJIETUA.

JlaiiTe XapakTepUCTUKY MPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. PacckakuTe Ux cTpoeHUe
U CBOMCTBA HA IIPUMEPE YKCYCHON KUCIIOTHI.

Pacckaxxute 0 1r0Ko03€, SBISIOIIUMCS MPEACTaBUTEIEM MOHOCAXapUIOB: CTpOeHHUE, (HU3HUECKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE.

PacckaxuTe 0 kpaxMase ero HaxOXJeHUE B IPUPOJIE, MPAKTUIECKOE 3HAUCHHUE, THPOIU3 KpaxMara.
Pacckaxute 0 1euI0n03e, CTPOCHUE MOJICKYJ, (PU3NYECKIEe U XUMUYECKHE CBOWCTBA, IIPUMEHEHHE.
OxapakTepu3yiTe NOHITHE HCKYCCTBEHHBIE BOJIOKHA HA IPUMEPE alleTaTHOTO BOJIOKHA.
OxapakTepu3yilTe aMHHBI: CTPOCHHME, CBOMCTBAa. Pacckaxxure npo AHUIMH — NPEICTABUTEINb
apoMaTtuueckux aMuHoOB. [lonyyeHnue anuanHa.

Pacckaxure 00 aMMHOKHUCIIOTaX, UX CTPOCHUE U XUMUYECKHE CBOMCTBA: B3aUMOJICUCTBUE C COJISTHOM
KHCIIOTOM, WIeoyaMu, APYr ¢ ApyroMm. PackpoiliTe OHOIOTHYECKYIO pPOJb aMUHOKHUCIOT U HUX
IIPUMEHEHUE.

Pacckaxure o Oenkax — kak o OwomonmMmepax. [lepBudYHas, BTOPUYHAS M TPETUYHAS CTPYKTYPHI
6enxoB. HazoBute cBolicTBa 1 Onoornyeckue GyHKIUU OEIKOB.

Packpoiite B3auMOCBA3b MEXYy BaKHEUIIMMHU KJIACCAMH OPTAHUYECKUX COCIUHEHUN.
XapakTepu3yiTe B3aMMHOE BIMSHUE aTOMOB B MOJIEKYJIaX OPIraHUYECKUX BEILECTB.
OxapaxkTepu3yiiTe BBICOKOMOJECKYJISIPHBIE COEIWHEHUS: COCTaB, CTPOEHHUE, DPEAKIWH, JIeKalue B

OCHOBC UX MOJIYYCHHA (Ha IpUMEPC MOJIMITHUIICHA UJIW CHHTCTHUYCCKOI'O Kayqua).



[MPUJIOXKEHUE 2

IIpumepHblie TeMbl pedepaToB (10KI210B), HHIMBUAYAJIbHBIX IPOEKTOB

1. bBuorexHonorus u reHHas uHkeHepuss — TexHonoruu X XI Beka.

2. HanoTrexHoJIOrus Kak NPUOPUTETHOE HANIPaBJIEHUE Pa3BUTHSI HAYKU U IIPOU3BO/ICTBA
3. B Poccuiickoii @eneparium.

4. CoBpeMeHHBIE METO/IbI 00€33apaKMBAHUS BOJIBL.

5. AmioTpomnus MEeTaIoB.

6. JKussb u gesrenbHOCTh J.M.Menpaeneena.

7. «llepuogmueckoMy 3aKOHY Oyyliee HE TPO3UT Pa3pYIICHUEM. . .»

8. Cunre3 114-ro snemenTa — TpuyM}p pOCCUUCKUX (DPU3UKOB-SACPIIUKOB.

9. MU3zotomnsl Booposa.

10. Hcnosb30BaHUE paliOAKTUBHBIX H30TONOB B TEXHUYECKUX LIETIAX.

11. PeHTreHOBCKOE U3yYEHHUE U €r0 UCIOJIb30BaHUE B TEXHUKE U MEJIULIUHE.

12. Tlmazma — 4eTBEpPTOE COCTOSIHHE BEIIECTBA.

13. AwmopdHsble BemnecTBa B IPUPOJIE, TEXHUKE, OBITY.

14. Oxpana okpy»Karoleil cpeaibl OT XUMHUECKOTro 3arps3HeHus. KoaruecTBeHHbIe XapaKTepUCTUKH

3arpsi3HEHUS] OKPYKAIOIIEH CPeIbI.

15. TlpumeHeHue TBEpAOTo U razoodpazHoro okcuaa yriepoaa (IV).

16. 3amuTa 030HOBOTO 3KpaHa OT XMMHUYECKOTO 3arps3HEHMS.

17. T'pyboaucnepcHbie CUCTEMBI, HX KIAaCCHU(pUKAIUS U HCIOIb30BaHKE B MpodeccnoHanbHON
JeSITeTbHOCTH.

18. KocMmerudeckue reiu.

19. IIpumeHeHHe CyCTIEH3HUI U SMYIBCUI B CTPOUTEIHCTBE.

20. MuHepallbl 1 TOPHBIE TTOPOJIBI KAK OCHOBA JIUTOC(EPHI.

21. PactBOpBI BOKpYT HAc. THITBI pacTBOPOB.

22. Boja kak peareHT U cpeja Uik XAMUIECKOTo Iporecca.

23. Kwuznb 1 nestenbHOCTh C.AppeHnyca.

24. Bxnaja OTEYECTBEHHBIX YUCHBIX B PA3BUTHE TEOPUH DIEKTPOIUTHUECKON TUCCOIHAIINU.

25. VYcrpaHeHHE KECTKOCTH BOJIbI Ha TPOMBIIIIICHHBIX MPEAMPUATUSX.

26. CepHas KHCIOTa — «XJI€0 XUMUYIECKOH MTPOMBIITUICHHOCTH.

27. Vcronp3oBaHMe MUHEPATBHBIX KACIOT Ha MPEATPUATHAX PA3THIHOTO TIPOGHIIS.

28. Oxcuabl U COIM KaK CTPOUTEIbHBIC MaTEPUAIIbI.



29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42,
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.

54,

55.
56.
S57.
58.
59.
60.
61.

Hcropus rurca.

IToBapeHHas COJIb KaK XUMHUYECKOE CBIPBE.

MHoronukuii KapOoHAT KanbLus: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

Peakiiun ropenus Ha MPOU3BOJICTBE U B OBITY.

BupryansHOoe MOAENMPOBAHUE XUMUUYECKUX ITPOLIECCOB.

DNEKTPOIN3 PaCTBOPOB AIIEKTPOJIUTOB.

DNEKTPOIN3 PACIIaBOB JIEKTPOIUTOB.

[IpakTHyeckoe MPUMEHEHHUE IEKTPOIIH3a: padhUHUPOBAHUE, FATbBAHOIUIACTUKA, T'aJIbBAHOCTETHSI.
Hcropus nosrydeHust U IPOU3BOICTBA AIFOMUHUSL.

DNEeKTPOIUTUYECKOE MOJTy4YeHUe U paUHUPOBAHUE MEJIH.

Kuznp un gesrenpHoCcTh [ J{9BH.

Ponp MeTamioB B HCTOpHUM YEI0BEYECKOM MUBUIN3aLHUU. VICTOpHS OTEYECTBEHHONM 4EepHOMN
MeTtairypruv. COBpeMEHHOE METAJLTypPTUYECKO€E IPOU3BO/ICTBO.

HcTopust 0Te4eCTBEHHOM 1IBETHOW METAJITyprUU. PoJIb METaJIOB U CIIJIaBOB B HAYYHO
TEXHUYECKOM IpOrpecce.

Koppo3us MeTainos u criocoObl 3alIUThl OT KOPPO3UH.

WueptHble uin 6J1aropoJHbIE Ta3bl.

Poxnaromue conmm — rajgoreHsl.

Hcropus mBenCKON CIIMYKH.

Hcropust BOSHUKHOBEHUS U Pa3BUTHS OPIrAHUYECKOW XUMHUH.

Kuznub u gesrenbHocth A.M.byTieposa.

Buranusm u ero xpax.

Posb 0TeueCTBEHHBIX YYEHBIX B CTAHOBIICHUU U Pa3BUTUHA MUPOBOI OPraHUYECKOU XUMHUH.
CoBpeMeHHbIE NPEACTABIECHUS O TEOPUU XUMUYECKOTO CTPOEHUSI.

DKOJIOTMYECKHE aCIeKThl UCIIOIb30BaHUSI YTIIEBOIOPOIHOIO CHIPBSI.

OKOHOMHMYECKHE aCIEKTHI MEXAYHAPOJHOTO COTPYIHUYECTBA 10 UCIIOIb30BaHUIO
YTII€BOAOPOAHOTO CHIPBSI.

WcTopust oTKpbITHS U pa3pabOTKHU ra30BbIX U HEPTIHBIX MECTOPOXKIeHUH B Poccuiickoit
denepanuu.

XUMHS YTIIEBOIOPOTHOTO CHIPhS U MOsI Oymytiasi mpodeccus.

YTI1eBOIOPOAHOE TOIIIUBO, €70 BUbI U HA3HAYCHUE.

CuHTeTn4ecKkne KayuyyKH: HCTOPHsI, MHOT00Opa3ue U MepCreKTUBEI.

Pe3snHoTEXHMUECKOE MPOU3BOJCTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM MpOrpecce.
CBapouHOe MPOU3BOJICTBO U POJIb XUMHUHU YTIIEBOJOPOJIOB B HEM.

HedTsb 1 ee TpaHCOPTHPOBKA KaK OCHOBA B3aUMOBBITOJIHOTO MEX/IYHAPOAHOTO COTPYJHHUYECTBA.

[TousiTue 00 ajibacrujgax. I/I30Mep1/151 1 HOMCHKJIATypa MPUACIIbHBIX aJIbJACTUI0B



62. CrTpyKTypsl OEJIKOB U UX XUMUYECKHE CBONCTBA
63. Kampon kak mpeacTaBUTEINb MTOJIMAMUAIHBIX BOJIOKOH

64. CpaBHeHI/IC OpTraHUYC€CKUX BEIIECCTB C HCOPTraHNMYCCKUMHU BCIICCTBAMMU. BanentnocTs.






