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1. OBIIME ITOJIOKEHU A

HopMaTuBHBI€ 10KYMEHTBI, HCNIOJIb3yeMble MPH Pa3padoTKe OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

HopmaruBHyto mpaBoByr ©0a3y pa3paboTku pabodeld mporpamMmbl ITUCIUTUTHHBI
COCTaBJISIIOT:

Oenepanbubiii 3ak0H 0T 29 nekabps 2012 roma Ne 273-®3 «O6 oOpazoBaHuu B
Poccuiickoit denepanum» (¢ ya4eToM JONOTHEHUN U U3BMEHEHU);

Oepnepanbubii 3akoH  oT  31.07.2020 1 Ne304-®d3 «O BHeCeHMM W3MEHEHUU B
®denepanbHbiii 3ak0H «O0 oOpazoBanuu B Poccuiickoit denepanuny» Mo BOpocaM BOCITHUTAHUS
00yJaroumxcs»;

«[Topsimox opraHu3ali ¥ OCYIIECTBICHUS 00pa30BaTENbHON JEATEIBHOCTH IO
o0pa3oBaTeNbHBIM [pPOrpaMMaM BBICIIETO OO0pa3oBaHHMs — MporpamMmaMm OakalaBpHara,
mporpaMmaM  CHEIUAINCTa, MporpaMMmMaM  MarucTparypbl», YTBEPXKICHHBIA  MPUKA30M
MunucrepcTtBa o6pazoBanus u Hayku PD ot 05.04.2017 r N 301;

denepanbHBI TOCYIAPCTBCHHBIN 00pa30BaTEeNbHBIA CTAaHAAPT BBICIIETO OOpa30BaHUS
(®I'OC BO) (®I'OC-3++) no nanpasnenuto noarotroBku 18.03.01 «Xumuyeckas TEXHOIOTHSI,
YTBEpXKACHHbIN NpukazoM MuHucrepctBa obpazoBaHusi U Hayku Poccuiickoit @enepauyu Ne
922 o1 07.08.2020 r.

[TonoxxeHne O MPAKTUYECKOW MOATOTOBKE OOYUYAIOUIMXCS, YTBEPKACHHOE IPUKA30M
MunuctepcTBa Hayku U Bbicuiero oOpasoBaHus Poccuiickoit ®enepanuun U MuHHCTEpCTBa
npocsenienust Poccuiickoit @enepaunu ot 5 aBrycta 2020 r. N 885/390 (3apeructpupoBan
MunucrepcrBoM roctutinu Poccuiickoit ®eneparuu 11 centsadps 2020 r., peructpaninoOHHbIA N
59778);

MeToauueckuMl pEeKOMEHAAUSIMH [0 OpTraHu3aluyd 00pa30BaTENILHOTO Mpollecca JUIs
06y‘I€HI/I$[ HHBAJIMAOB U JIML C OrPaHUYCHHBIMUH BO3MOXXHOCTAMU 310POBHA B O6p330BaTeJ'IBHBIX
OpraHM3aIysaX BBICHIET0 OOpa3oBaHHS, B TOM YHCJIE OCHAIICHHOCTH 00pa30oBaTENbHOTO
nporiecca (yTBEpKICHBI 3amecTuTerneM Munuctpa obpazoBanust 1 Hayku PO A.A. KinuMmoBbM
ot 08.04.2014 Ne AK-44/058H)

Vcra ®I'bOY BO PXTY um. JI.1. Menaeneena;
ITonoxenune o HoBomockoBckom unctutytre (punuane) PXTY um. JI.M. Menaeneesa.

JlokanbHble HOpMaTHBHBIE akThl HoBoMockoBckoro mHctutyra (¢punmana) PXTY wum.
J.1. Menneneena.

[TonocxkxeHne O TOpSAKE OpraHu3allid M OCYIIECTBIEHUS 00pa3oBaTelbHON
JeSITEIbBHOCTH IO 00pa30oBaTEeNIbHBIM IpOrpaMMaM BbICIIEr0 OOpa3oBaHMs - Iporpammam
OaxanaBpuaTta, IporpaMMaM clrienuainrera, nporpammaMm marucrparypsl B HU PXTY uwm.
.. MenneneeBa, npuHATbEIM pemieHneM YdeHoro coeta HU PXTY nm. [I.1. Menneneesa
ot 30.10.2019;

[Tonoxxenus 00 JJIEKTPOHHOU MH(POPMALIMOHHO-00pa30BaTeIbHON cpene
HoBomockoBckoro wuHctuTyTa (¢mnuana) ¢eaepaabHOro TOCYIapCTBEHHOTO OOKETHOTO
00pa30BaTeNIbHOTO  YUpeXXIAEeHUs  Bblcmiero  obpazoBanus  «Poccuiickuii  XUMHKO-
TEXHOJIOrM4ecKuil yHusBepcurer umenu .M. Menzaeneesa»

OcHoBHast mpodeccuoHanbHas oOpa3oBarenbHas mporpamma (mamee — IIporpamma,
OIIOII) cocrtaBieHa B COOTBETCTBUU C TpeboBaHusAMU DenepalibHOTO TOCYJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHapTa BhICIIEro 00pa3oBaHus (YpoBeHb OakanaBpuaTa) 10 HAMpPaBICHUIO
noarotoBku 18.03.01 «Xumudeckass TEXHOJOTHS», YTBEpXKICHHbIH MpuKa3oM MHUHHCTEpCTBA
oOpasoBanmss u Hayku Poccmiickoit ®enepaumu Ne 922 ot 07.08.2020 r. (®I'OC BO),
pexkoMeHanuaMu  YdyeObno-meroanueckon komuccuun HU PXTY wum. .M. MenneneeBa u
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HAaKOIJICHHBIM ONBITOM MpENoAaBaHusl AUCLUUIUIMHBL Kadenpoll «OOmas M HeopraHudeckas
xumuss» HU PXTY um. JI.U. MenneneeBa (nanee — Muctutyr). [IporpamMmma paccumtana Ha
W3Y4YEHHE AVCLMILIMHBI B TCYEHHE 2 U 3 CEMECTPOB.
KoHTpoJIb ycrIeBa€MOCTH CTYIEHTOB BeIETCA 110 IPUHATON B IHCTUTYTE cucTeMe.
PaGouas mnporpamma AMCHUIUIMHBI MOXET OBITh peaM30BaHa C MPUMEHEHUEM
3JIEKTPOHHOTO OOY4YEeHHs M AMCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOIMHM IOIHOCTHIO WU
YaCTHYHO.

2. IIEJIb Y1 3AJAYY OCBOEHUA YUYEFHOM JUCIATLIAHBI

[lenbr0 OCBOCHUSI NHUCLUIUIMHBI SBJISIETCA TEOPETHYECKAsl M IMPAKTUYECKas MOJArOTOBKA
CTYJICHTOB IO OCHOBHBIM ((pyHAaMEHTaIbHBIM) pa3ieliaM XHMHH C YY4E€TOM COBPEMEHHBIX
TEHJICHUUNA DPAa3BUTHUSI XUMHUYECKON HAyKH, YTO OOECIEUMBAET PEILICHHE BBITYCKHUKOM 3a/a4
Oynyiieil mpogeccuoHanbHON ASITETLHOCTH.

3ajaun mpenoiaBaHus AUCIUTUIHHBI:
3ajavyaMu penoaBaHus JUCHUILINHBI SABIISIETCS:
® TIOJIyYCHHE TEOPETUUYECKUX 3HAHUH OCHOBHBIX 3aKOHOB OOIIEH M HEOPraHUYECKOW XUMHUHU U

CHCTEMHOE HX MCIIOJb30BaHUE TMPU H3YYCHUM XHMHYECKHX pEaKUM C YydacTUEM
HEOPraHUYECKHUX BEILECTB;

® [IOJy4eHHE TPAKTUYECKUX HABBIKOB BBIIIOJHEHUS OKCIIEPUMEHTOB IO oO0mel u
HEOPTaHNYECKOW XMMHU B XUMHUYECKOH JTabopaTopuu;
® [IOJy4yeHHE MPAKTUYECKHX HAaBBIKOB pELICHUs pAacyeTHBIX 3a7ady 1o ofmed u

HEOPraHUYECKON XUMUU;

® CHCTEMHOE HCIIOJIb30BAHUE 3HAHUM COBPEMEHHOM TEOPHUHM CTPOEHUS AaToMa, TEOPUHU
XUMHMYECKOH CBSI3H, TEOPUHU PACTBOPOB, IIEPUOJAUYECKOrO 3aKOHA U NIEPUOINIECKON CUCTEMBI
anemeHToB uMenu JI.1. Menneneesa 1 IpOrHO3UPOBAHUS U OIIMCAHUS CBOWCTB 3JIEMEHTOB
Y HEOPraHWYECKHUX COCIUHEHMM.

3. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII

Hucuunnuaa b1.0.15 O0mas 1 Heopranu4yeckasi XuMusi oTHocuTcst kK O0s3aTenbHOM
yacTtu 6s10ka 1 Jucuurmmasl (MOIYIH).

JucuunnuHa 6a3upyercs Ha JUCHUILTHHAX (MOIyIAx): Marematuka, GU3uKa U SBISETCS
OCHOBOM JJIS1 TIOCJIEYIOIINX JUCIUTUINH.

4. TPEBOBAHUAA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJINHBI

N3ydyeHne OUCHUIUIMHBI HANpaBiI€HO HAa MPUOOpETEHHE CIEAYIOUUX KOMIETeHIUH u
HHAUKATOPOB UX JOCTHKECHUSA:

Ne | Kareropus Koa n Kon n B pe3yabTaTe ocBOeHHs1 Y4eOHOI AMCIUIIUHBI
n/n | (rpynmna) - HaMMeHOBaHHUe HauMeHOBaHHe 00Y4AIOLIUICS 1OJIZKEH
KOMITeTeHIHii KOMIIeTeHI[U I HHAHKATOpa
AOCTHKEHUS 3HATh yMeThb BJIajieTh
KOMIIeTeHIHH
1 2 3 4 5 6 7
1 Ob6menpodeccn | OMNK-1 OIIK-1.1 OCHOBHbBIC aHAJIM3UPOBATh U | HABBIKAMH
OHAIIbHBIE Cnocoben 3HaeT OCHOBHBIE CBEJICHUS O HCTIONb30BATh MIPOBEACHHUS
HaBBIKH H3y9aTh, CBEJICHUS O MeXaHI3Max CBEIEHHS O XUMHYECKOTO
aQHAIN3HPOBATH, MeXaHH3Max XUMHYECKIX MeXaHU3Max aHan3a;
HCTIONb30BaTh XUMHYECKIX peaxIui, XUMHYIECKIX HCTIOTb30BaHUEM
MEXaHU3MBI peakuwuii, CTPOEHHUH peakuuii, CIPaBOYHOM
XUMHYECCKUX CTPOCHHUHU BCIIICCTBA, CTPOCHHUHU XHMHYECKOU
peaxuui, BEILIECTBA, npupoze BEIL[ECTBA, JIUTEPATYpBI;
MIPOUCXOIAIIMX B | TIpHpoAe XUMHYECKOH pUpoJe METOJAMH




TEXHOJOTUYECKUX | XUMHUYECKOM CBSI3U U XUMUYECKOU MIPOBEICHHS
rnpoueccax 1 CBSI3U U CBOMCTBax CBSI3U H XUMAYIECKUAX
OKpYKaromeM CBOMCTBaxX Pa3IUIHBIX CBOMCTBaxX peakuuii u
MHpE, Pa3IMIHBIX KJIaCCOB Pa3IHIHBIX MIPOLIECCOB
OCHOBBIBasICh Ha KJIaCCOB XUMHYECKUX KJIACCOB
3HAHUAX O XUMHYECKUX 3JICMEHTOB, XUMHUYECKUX
CTPOCHUH 3JICMEHTOB, COCITUHCHUH, 3JICMEHTOB,
BEIIECTBa, COCIMHECHHIA, BEIICCTB U COCIMHECHUH,
pupoe BCIIICCTB U MaTepHaIoB BEIIECTB U
XUMHUYECKOU MaTepHaIoB MaTepHaIoB B
CBSI3H U OIIK-1.2 TEXHOJIOTHYCCKH
CBOMCTBAxX Cnocoben X Ipoueccax u
Pa3IUYIHBIX aHaIM3UPOBaTh U OKpYXKaroIIeM
KJIACCOB HCIOJIb30BATh Mupe
XUMHUYECKUX CBEICHUS O
3JIEMCHTOB, MEXaHU3Max
COCIMHCHH, XUMHYECKUX
BELIECTB U peaxuuii,
MaTepuaioB CTPOCHUH
BelIECTBA,
pupoie
XUMUYECKON
CBSI3M U
CBOMCTBAxX
Ppa3IUIHBIX
KJIAaCCOB
XUMHYIECKUX
JJIEMEHTOB,
COCAMHCHHUM,
BEUICCTB U
MaTepHaNIOB B
TEXHOJIOTHYECKUX
mpoIeccax u
OKpY)KaroleM
MUpe
OIIK-1.3
Brnaneer
HaBBIKAMH
MIPOBEICHHS
XUMHUYECKOTO
aHaJIN3a;
HCIOJIb30BaHHEM
CIIPaBOYHOMN
XUMHUYECKOMN
JIUTEPATYPBI,
METOaMH
MIPOBEICHHS
XUMHUECKUX
peaxuuii u
MIPOIIECCOB
O6menpodeccn | OIK-2 OIIK 2.1 COBpPEMEHHBIE MPUMEHATh COBPEMEHHBIMU
OHAJIbHBIC CriocobeH 3Haer MaTeMaTU4YeCKHe | OCHOBHBIE METOAaMH U
HaBBbIKH HCII0Jb30BATH COBPEMECHHBIC u (bI/IBI/IKO- OKCIIEPUMECHTAJIb GaSaMI/I JAHHBIX
MaTeMaTH4YeCKhe, | MaTeMaTH4ecKue XUMHYECKUE HBIE METO/IBI JUTSL PELIeHUSt
¢usnueckue, U QHU3HKO- METOJIBI ISt HCCIIeIOBaHUS 3a1aq
¢uzuko- XUMHUYECKUE peleHus 3a1a4 (uzuko- pogecCHOHATBH
XUMHYECKHUE, METOJIBI ISt MpopEeCcCHOHATIBH | XUMUYECKUX 0if IeATEILHOCTH
XUMHUYECKHUE pemenus 3ana4 O} JIEATENLHOCTH | CBOICTB BEIIECTB

METOAbI AJIA
pelienus 3aaay
npodecCHOHATBH
Ol IEATENBHOCTH

npodeccHoHaIbH
OM ICATEBLHOCTH
OIIK 2.2
Bnaneer u
HCTIOJIE3YET
COBpEMCHHEIC
METOJbI U 0a3bl
JaHHBIX IS
pelieHus 3aaau
npodeccrHoHaIbH
Ol JIEATENNLHOCTH




OIIK 2.3
IIpumenser
OCHOBHBIE
9KCIIEPUMEHTAIbH
b€ METOJIBI
HCCIIeI0BaHUS
(huzuko-
XUMHYECKHX
CBOWCTB BEIIECTB,
a TaKkxKe

TEOpeTHIECKHe
3aKOHBI
€CTECTBCHHOHAYY
HBIX TUCIHIUIAH K
PpeLICHHIO
MPaKTHYECKUX
BOIIPOCOB
XUMHUYECKOI
TEXHOJIOTHU
O6menpodeccn | OIK-5 OIIK-5.1 OCHOBHBIE OCYIIECTBIIATh HaBbIKAMH
OHAaJIbHBIC Crocoben Criocoben 3JIEMEHTapHbBIE SKCIEPHUMEHTANb | 00paboTKu
HaBBIKH OCYIIECTBIIATH OCYIIIECTBISITh METO/IbI HBIE IKCIIEPUMEHTAITh
IKCIIEPUMEHTANIbH | IKCHEPUMEHTANIbH | XHMHYECKOTO HCCIICAOBAHUSA U | HBIX JaHHBIX U
bI€ MCCIEOBAHUS | BIE UCCIICAOBAHMS | MCCICIOBAHUS HCTIBITAHUS IO aHanm3sa
U MCTIBITAHUSI [0 Y MCTIBITAHUS 110 MPOCTHIX W | 3a7aHHOMN MOJYYEHHBIX
3aJaHHOU 3aJlaHHOM CIIO’KHBIX METOJUKE, pe3ybTaToB;
METOJIVKE, METOIHKE, BEILECTB npu | cobupars u TOTOBUT OTYETHI
TIPOBOJUTH cobuparh u peleHuA aHaJM3UPOBATh IO BBIMTOJTHEHHOM
HaOIIOICHUS U aHAIN3NPOBATh IKCIIEPUMEHTANb | JIUTepPaTypHBIE HCCIIeI0BATEIbCK
HU3MEpEeHHs C JHUTepaTypHbIE HBIX 337134 JaHHbIC oii pabote
y4eToM JTAHHbIC
TpeboBaHumit OIIK-5.2
TEXHUKH Criocoben
0e3011acHOCTH, MPOBOIUTH
00pabaThiBaTh U HAOJFOICHUS 1
HHTEPIPETUPO H3MEpEeHHs C
BaTh y4eToM
9KCTIIEPUMEHTANbH | TpeOoBaHUIt
ble TaHHBIE TEXHHUKA
0e30MmacHOCTH
OIIK-5.3
Cnocoben
00pabaTsiBaTh U
HHTEPIPETUPOBAT
b
IKCIIEPUMEHTATIbH
bI€ JAHHBIE,
TOTOBHUTH OTYETHI
I10 BBITIOJTHEHHOM
HCCIIe/I0BaTENbCK
oif pabote
Ipodeccuonans | IMK-5 IK-5.3 OCHOBBI TEOPHH | HCIIOJIb30BaTh OCHOBHBIMHU
HBIC HABBIKA Cnocoben ToroB XUMHYECKOU 3HAHKE CBOMCTB JIIeMEHTapHBIMU
OCYIIECTBIISATH HCIIOJIb30BATh CBSI3H B | XHMHYECKUX METOJaMH
MpOBeIeHHE 3HAHKE CBOMCTB COEIMHEHUSX JJIEMEHTOB, XUMHYECKOTO
pabot o XUMHYECKUX pa3HBIX  THUIIOB, | COCJMHCHUIA U HCCIIEI0BAHUS
06paboTke u JIIEMEHTOB, CTpOeHue MaTepuaioB Ha MPOCTHIX U
aHaIU3y Hay4YHO- | COCAMHEHHH M BEIIECTBA, MX OCHOBE IS CJIOXKHBIX
TeXHH‘[eCKOﬁ MaT€prajioB Ha UX OCHOBHBIC pemI€HuA 3aaa4 BCIIECTB IIpU
uH(MOpPMAIMHU U OCHOBE ISt 3aKOHOMEPHOCTH | MpOQeCcCHOHATbH | pelieHun
pe3yapTaToB pelieHus 3anaq IIPOTEKAHUs Ol IESATELHOCTH | MPUKIATHBIX
HCCIIE0BaAHU, npo(eCCHOHANBH | XUMHUYECKHX 3aaq
BBITIOJIHSTH Oif IESITENIBHOCTH | TPOIECCOB;
IKCIIEPUMEHTHI 1 XUMHYECKUE
odopMISITh cBoOlicTBa
pe3ynbTaThI JJIEMEHTOB
UccIeI0BaHUN U Ppa3Iu4HBIX
pa3paboToK, rpyI
TOTOBHOCTh Ileproanyeckoii




OCYIIECTBIISATH
MOJITOTOBKY
JOKyMEHTAIHH,

CHCTEMBI W WX
Ba)KHEHIITX
COCAMHCHMUM,

MIPOEKTOB ITaHOB
U IPOTpamMM
MIPOBEICHUS
OTZENBbHBIX
3TanoB padoT

B pesynbTaTe n3ydeHus AUCIUIUTHHBI 00yJarONTUNACs TOJDKEH:

3HaTh:

- TEPMHHOJIOTHIO K1 HOMEHKJIATYPY BAXKHEUIINX XUMUYECKUX COCTUHEHUM;

- OCHOBHBIC IIOHSTHUS U 3aKOHBI XHMUH;

- 3JIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;

- OCHOBBI TEOPUU XUMHUYECKOHN CBSI3M B COCAMHEHUSAX PA3HBIX TUIIOB, CTPOCHHUE BEIIECTBA B
KOH/ICHCUPOBAHHOM COCTOSIHUU;

-  XUMHYECKHE CBOMCTBA JJIEMEHTOB pa3WyHbIX Tpynn lleprogudeckoi CUCTEMBI U UX
BAXXHEUIIINX COSTUHEHUH,

- CTPOEHHE U CBOMCTBA KOOPAMHALMOHHBIX COCINHEHUH;

- OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MPOILIECCOB U XapaKTEPUCTUKHI
PaBHOBECHOT'O COCTOSIHUSA;

- METO/Ibl OITMCAHMSI XUMHUYECKUX PAaBHOBECUI B PACTBOPAX AJICKTPOIUTOB;

- HaA3HAYCHHUE U 00JIACTU MPUMEHEHHUSI OCHOBHBIX XMMHUYECKUX COCIMHEHU;

- OCHOBHBIE€ DJIEMEHTapHBIE METOAbl XUMHYECKOIO HCCIEAOBAHUS MPOCTBIX MU CIIOKHBIX
BEIIECTB MPHU PEIICHUH SKCIIEPUMEHTAIBHBIX 33/1a4;

- COBPEMCHHBIC MaTEeMATHYCCKUE U (PU3UKO-XUMHYECCKUE METOIBI JIJIsl PEIICHUS 3a/1a4
poeCCHOHAIBHON JEATEIHHOCTH

- TpaBuiIa pabOThl B XUMHUYECKOH J1abopaTopum.

YMeTh:

- UCHOJIb30BaTh OCHOBHBIE MOHATHSA U 3aKOHBI €CTECTBEHHBIX HaYK;

- WUCIOJIb30BaTh OCHOBHBIE DJIEMEHTAPHBIE METOJIbI XMMHUYECKOTO HCCIEAOBAHUS MPOCTHIX U
CJIOKHBIX BEIIECTB MPU PEIICHUH 3KCIIEPUMEHTAIbHBIX 33]1a4;

- AQHAJIM3UPOBAThH U UCIIOJIH30BATh 3HAHUS O CTPOSCHUU BEIIECTBA, MPUPOJIC XUMHUECKOU CBS3H
B PAa3JIMYHBIX KJAccaX XMMHYECKHUX COEAMHEHHWH [JIsl MOHUMAaHHUS CBOMCTB MAaTepUajoB U
MEXaHU3Ma XUMHYECKHUX MPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MHUPE;

- TPUMEHSATH OCHOBHBIE 3JIEMEHTApPHbIE METOAbl MATEMATHUECKOTO aHAJIN3a U
MOJICITUPOBAHUS;

- OCYUIECTBJISITh SKCIIEPUMEHTAIIbHBIE UCCIIEI0BAHUS U UCTIBITAHUSA 10 33JJaHHON METOJIMKE,
coOMpaTh U aHATU3UPOBATh JTUTEPATYPHBIC JaHHBIC,

- oopMIIATH pe3yNbTaThl SKCIEPUMEHTANBHBIX M TEOpeTHYecKuX paboT, (HopMyIupoBaTh
BBIBOJIBI,

- HUCHOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COEAMHEHUN M MaTEpHAIOB Ha UX
OCHOBE JIJIsl peIIeHHs 3a7a4 MPOGeCCHOHATHHOU IeATeTLHOCTH.

Baagern:

- HaABBIKAMH HCIIOJB30BAaTh 3HAHUSA O CTPOSHWW BEIIECTBA, MPHUPOJE XMUMHYECKOW CBS3H B
pPa3IMYHBIX KjaccaX XUMHYECKUX COEAUHEHUM [JIs MOHMMAaHHUs CBOWCTB MaTepuajloB U
MEXaHHU3Ma XUMHYECKHUX MPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MHUPE;

- HaBbIKAMM aHajdu3a W MOJCIHUPOBAHHUSA, TEOPETUUYECKOTO U  IKCIEPUMEHTAIBLHOTO
HCCIIEAOBAHUS XHUMHUUYECKHX COCAUHEHUNH;

- OCHOBHBIMHU 3JIEMEHTAPHBIMU METOJAMU XUMUYECKOTO UCCIIEI0BAHUS MPOCTHIX U CIOXKHBIX
BEIIECTB NP PEIICHUH MPUKIIATHBIX 3a/1a4;

- HABBIKAMH HMCITIOJIH30BAHUEM CIIPABOYHON XUMHYECKOU JIUTEPATYPHI;

- METOJIaMH NMPOBEJAECHUS XUMUYECKUX PEaKIUi U IPOLIECCOB




- npuemamu paboThl ¢ XUMHUYECKOH MOCy 101, BecaMU, yCTaHOBKaMHU U pubopamu;
- HaBBIKAMH 00pPabOTKH IKCIEPUMEHTATBHBIX JTAHHBIX M aHAJTHN3a MOJYyYCHHBIX PE3YJIbTATOB;
- HaBBIKAMHU MOJTOTOBKH OTUETOB I10 BBHIMOJIHEHHOHN HCCIIE0BATENbCKOM padoTe.

5. OBBbEM JUCHUIIVIMHBI U BU/IbI OBPA3OBATEJIBHOI'O ITPOLECCA

Beero Cemectp No
. 2 3
By yueOHol paboThl
aKaj.
3.. |aka:. 4.| 3.c. u 3.C. akas. 4.
OO011ast TPYA0EMKOCTh TUCIUILIMHBI 12 432 7 252 5 180
KonrakTHasi padoTa - ayIMTOPHBIE
P yaurop 126 | 453 | 0,74 [26,65| 0,52 | 18,65
3aHSATHS:
B TOM 4HCJe B (pOpMe NPAKTHYECKOM i ) ) ) ) )
MOATOTOBKH
Jlexknun 4 2 2
B TOM 4HCIIe B (hOpME PAKTHICCKON ) ) i ) i )
[TOrOTOBKHU
[TpakTiueckue 3anstus (I13) - - -
B TOM 4HCIIe B (hOpME PAKTHICCKOMN ) ) i ) i )
1O OTOBKHU
JlaGopaTopHubie padoTs (JIP) 40 24 16
B TOM 4HCIIe B (hOpME PAKTHICCKON
10T OTOBKHU
CamocTosiTejibHasi padoTa 10,06 | 362 5,92 213 4,14 149
CaMOCTOSITEIbHOE U3YUCHHE Pa3/IeNIOB 188 113 75
TACITUILINHBI
BrInonHeHe KOHTPOIBHBIX padoT 126 76 50
[ToAroToBKa K BBIMTOJHEHUIO J1a00paTOPHBIX 48 24 24
pabot u 0(hOopMIICHHE OTYETOB
3auem, sx3amen
DK3aMeH 0,68 24,7 0,34 | 12,35 | 0,34 12,35
KonTakTHas paboTa - MpoMeKyTOYHas
© paboTa - IpoMEkyTo 1,3 0,65 0,65
aTTecTarus
[ToAroToBKa K DK3aMEHY. 24,7 12,35 12,35
6. COAEPXAHME JUCIIUIIJINHBI
6.1. Pa3nennl AMCHUILIMHLI 1 BHABI 3aHATHH
aK. 4acoB
B T.4. B T.4. B T.4. B T.4.
B B B B
Ne Pasien AMCIMIHHEI Beero ¢opme Jlekumn ¢opme Mpaxk. ¢opme JIab. ¢opme Cam.
n/n NPaKT. NPAaKT. 3aH. NPaKT. padoThI MpPaKT. padorta
moar. moar. moar. moar.
OCHOBHBIE TOHATHS
1. U 3aKOHbI XUMHUHU 2 . . 60
CrpoeHue aToMa u
CUCTEMATHKa




XUMHAYECKIX
3JIEMEHTOB.
Ilepuonuueckuii
3akoH JI.1.
Menneneesa.
XuMuyeckas CBs3b U
CTPOEHHUE MOJIEKYI

OcHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
MPOLIECCOB.

48

PactBOpH!I U npyrue
JTICTICPCHBIC
cucteMbl. CriocoOsI
BBIPAXKEHUS
KOHUEHTpauun
PacTBOpPOB.
DNEeKTPOTUTHYECKAS
JIUCCOLIMAIIUS U
HMOHHBIC PEaKITUH.
T'mpponus coneit.
Kommnnexcueie
COCIIITHEHUS

12

57

OKHCIIUTENBHO-
BOCCTaHOBMTEILHEIE
peaxuuu.
DNEeKTPOXUMHUYECKHE
MIPOIIECCHI.

48

Tloozomosxa k
IK3AMEHY

12,35

Koumaxmmnas
paboma —
NPOMENCYMOUHASL
ammecmayusi

0,65

Bcero 1 cemecTp

252

24

213

IIpocroe BemecTBo.
bunapusie u
CJIOJKHBIE
XUMHYECKHE
COEJITHEHUS

30

XHUMUS COeTUHESHUN
S-2JIEMEHTOB

30

10.

XHUMUS COeTUHESHUN
d-snemenToB

30

11.

XHUMUS COeTUHESHUN
P-3JIEMEHTOB

43

12.

XuMus COCTUHCHHUI
f-amemenToB

16

15.

Tloozomosxa k
IK3AMEHY

12,35

16..

Konmaxmmuas
paboma —
NPOMENCYMOUHAS
ammecmayust

0,65

17

Bcero 2 cemecTp

180

16

149

18.

Hrorozalm?2
ceMecTpbI

432

40

362




6.2. Conep:xanue pa3iesioB TUCUUIIMHBI

HaumenoBanmue pasaena

Ne AUCHHILIMHBI Copep:xanne pasjea
pa3nena
1. Paszgen 1 Xumus xax 1.1 Ocnoguvie nonamus u 3axkonst xumuu. llpenMer W 3amaun oO0mEeH u

pa3zen ecTeCTBO3HAHUS —
HayKa O BEIIEeCTBaX M UX
MIPEBPAICHUIX

1.1 OcHOBHBIC IOHATHUS U
3aKOHBI XHMHH

1.2 CtpoeHue aToma u
CHCTEMAaTHKa XUMHUYCCKUX
a1eMeHTOoB llepuonuueckuit
3akoH J[.1. Menneneena.
1.3 Xumuueckas CBS3b
CTPOEHHUE MOJIEKYT

HEOpraHWYecKOl XMMHM. MecTO XMMHMU B CHCTEME €CTECTBEHHBIX HayK. 3ajaud,
CTOSIIIIME Tepell XUMUUECKol Haykoil. PopMel cymiecTBoBaHU MaTepud. OCHOBHBIE
XMMHUYECKHE MOHITHUS: aTOM, HOH, MOJEKyJa, IIPOCTOE BEIIECTBO, OHHApHOE
COeIMHEHHE, CIIOXKHOe coeanHeHne. CoBpeMeHHass HOMEHKIIaTypa HEOPTaHUYECKUX
BEIIECTB. MEXAyHapoqHAs CHCTeMa eIMHHUL (U3NYECKHX BEIHYMH U ee
IIpUMEeHeHNe B Heopranndeckoil xumuu. OcHOBHBIE equHUIE! cucteMbl CU.
@OyHnaMeHTaNbHBIE M YacTHBIE 3aKOHBL 3aKOH COXPAHEHWs] MAacChI-DHEPIHHU;
3aKOH OSKBHBAJIEHTOB, IIOCTOSIHCTBA COCTaBa, KPAaTHBIX OTHOIICHWH, ABOTaupo,
ypaBHEHHE COCTOSHHSA UJIEANbHOTO Ta3a.
1.2 Cmpoenue amoma. Kpatkas UCTOpUs pa3BUTUS TEOPHU CTPOCHHUS aToMma. Sapo
U 3NEKTPOHHAss O00ONOYKa aroMa. OKCHEPUMEHTAIbHBIE OCHOBBI COBPEMEHHOM
Teopuu cTpoeHust atoma. IloHsATHE O KBaHTOBOIl MexaHMKE. BolHOBBIE CBOMCTBa
MaTepHalbHBIX O0BEKTOB. YpaBHeHue Jn¢ bpoins.  J[BolicTBeHHass mpupona
anextpona. [IpuHmun  HeompeneneHHoctei [eif3enOepra. BomHoBas QyHKIus.
DJeKTpOHHAs IUIOTHOCTh. KBaHTOBO-MeXaHHMYeCKas MOJENb aToMa. YpaBHEHHE
Ipexunrepa n ero penieHWe A aToMa BOJOPOJA. XapaKTEPUCTHKA COCTOSIHUS
JNIEKTPOHOB CHCTEMON KBAHTOBBIX UYHCEN, MX (U3MYECKHH CMBICH, NPUHHMAaeMbIe
3HaueHHs1. ATOMHBIe OpOWTanu ms S-, P-, d- u f- cocTosIHMIT IMEKTPOHOB aTOMa.
MHOTO31IEeKTPOHHBI aTOM. DHEpreTHYecKHe YpPOBHM M IOLYPOBHH B aTOME.
MakcuMalbHOE YHCIIO 3NEKTPOHOB HA BIEKTPOHHBIX YPOBHAX, MOAYPOBHAX H
aToMHbIX opOuTanax. [Ipunnun Ilaymu. Cnun snexkTpoHa. OCHOBHBIE NPHHIUIIBI U
NpaBWIa pPACIpeeieHus] SJIEKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMax: IMPHUHIMII
HauMeHbIleH sHepruu, npasuna KieukoBckoro, XyHna. CokpallleHHas U IHOJHas
JIEKTPOHHASI M 3JIEKTPOHHO-Tpaduueckas popmyna atoma. [Ipockok amekTpoHa. S-,
p-, d- u f-ameMeHTHI
1.3 Ilepuoouueckuii 3axkon u Ilepuoduueckan cucmema INeMEHMOE
J.H.Menoeneesa. llepmoandeckuii 3axoH J[.11.MeHneneeBa W €ro CoBpeMEHHAas
¢dopmymuposka. [lepnogndeckuii 3axoH, [lepronuyueckas cucreMa U IEPHOANIECKAs
tabmuua snemeHToB J[.M.MenneneeBa. CTpyKTypa MNEpUOJMYECKON CHCTEMBI.
Iepronsl, rpynmel, MOArpyNIbl. V3MeHeHHE CBOWCTB 3JIEMEHTOB IMEPUOANYECKOM
cUCTeMBI (BepTHKAJIbHAsI U TOPU3OHTaNbHas aHanoruu). [lepuonuyeckas cucrema u
ee CBA3b CO CTpOcHHeM aroma. Pacrmonoxenue S-, p-, d- u f- smementoB B
Iepromnueckoll cucteme. THWIHYECKHEe M HETHNUYECKHE 3JIeMeHTHI. [loiHble M
HETIONHBIE HJIEKTPOHHBIE aHANOTH. [leprHoandeckoe N3MEHEHNE CBOMCTB IEMEHTOB.
ATOMHBIE W WOHHBIE PaJNyChl HX 3aBHCHMOCTb OT 3JIE€KTPOHHOTO CTPOCHHS H
CTENEeHN OKHUCICHHWA. OHeprus HOHW3aIWy (TOTEHIMAl HOHW3AIMH) aTOMOB H
HOHOB; BOCCTAHOBHTEIBHBIE CBOMCTBA; CPOJCTBO K IJIEKTPOHY (OKHCIHTENbHBIE
CBOWCTBA).
1.4 Xumuueckas ceazv u cmpoenue monekyn Bzaumonericrsue atomoB. [IpuunHbl 1
yClIoBHE 00pa3oBaHMs XMMHUYECKoW cBs3M. [Ipupona xummueckoil cBs3u. OCHOBHbIE
BBl M NapaMeTpbl XMMHYeCKOH cBsi3u. KoBaneHTHas xumudeckas cBsizb. OCHOBHBIE
TIOJIOKEHMST METOa BaleHTHBIX cBsizell (BC). PaBHOLECHHBIN M TOHOPHO-aKIENTOPHBIHA
MeXaHH3MBI 00pa30BaHWsI KOBAJIEHTHOW CBs3M. BanmeHTHOCTh snementa. OOpazoBaHue
KpaTHbIX CBs3eH: G-, M- M O-CBS3M, MX OCOOCHHOCTH. OJIEKTPOOTPHIATEILHOCTH
anemeHTa. [lonsipHas 1 HeToJsIpHAast KOBaJIEHTHAs CBs3b. CBOMCTBA KOBAICHTHOMN CBSI3H:

HACBIIIIAEMOCTh, ~ HAIPABIIEHHOCTh,  TOJSAPH3YeMOCTb. | HOPHIHM3AIUS ~ ATOMHBIX
opbuTaneit: sp- , Sp>- 1 Sp°- rHGpHIHaIH. JIUIONTBHBIE MOMEHTHI I CTPOCHHE MOJICKYIL.
OCHOBHbIE TOJNOXKEHHMS MeToAa MOJNEKYJIspHbIX opOutaneil. (MO  JIKAO).

Dueprernueckue quarpamMmbl MO. Cs3bIBaIOIINE, HECBA3BIBAIOIINE U PA3PHIXJIIONIHE
MO. IlocnenoBarenbHocTh 3anomHeHHss MO B [IByXaTOMHBIX TOMOSIEPHBIX U
reTeposiIepHbIX MOJeKynax »1eMeHToB | u 2 mepuopa. [lopsmok cs3u. OObsicHeHHE
MarHUTHBIX CBOMCTB MOJIEKYJI M HOHOB ¢ mosunuii Merona MO. MoHHas xuMudeckast
CBsI3b KaK TPEIENBHBIN CITy4ail KOBAJICHTHON MOJPHOM CBSI3U. MexaH3M 00pa3oBaHus,
9NEKTPOCTAaTHIECKOE  B3aHMOJEHCTBHE  HMOHOB,  CBOMCTBAa  (HEHACHIIIEHHOCTb,
HEHAIpPaBJIEHHOCTh). MeTaymieckas CBs3b KaK KpalHUH ciiydaid JeNOKaJM30BaHHOM
CBsI3M, €€  XapakTepHble ocobeHHOCTH. CBOWCTBA  METAIMYECKOH  CBS3U
(HeHACBHIIICHHOCTh M HEHANpPaBJICHHOCTb) W  (PU3MYECKHE CBOICTBA METAJUIOB:
METAJUTMYECKHil OJIeCK, HENpO3pavyHOCTh, TEIUIONPOBOAHOCTD, AJIEKTPOIPOBOAHOCTS,
IJIACTUYHOCTh. MEXMOJIEKY/IIPHOE B3aUMOJCHCTBHSA. DHEPrus MEXMOJIEKYIIIPHOIO
B3aMMOAEHCTBHS. B3anMomeHcTBHS MeXTy MOJSIPHBIMI M HETIOJSIPHBIMU MOJIEKYJIAMH:
OpHEHTAIIMOHHOE, HHIYKIMOHHOE, UCIIEpCHOHHOe (Cuibl Ban-nep-Baansca). Binstaue
TEMIIEPaTypbl M PAaCCTOSHUSI MEXAY MOJEKyJaMH Ha SHEPTHI0 MEXMOJIEKYISIPHOro
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B3auMoieiicTBrs. BogopoaHas cBsi3b. DHeprust M AJMHA CBS3U. MexMONeKyJsipHas U
BHYTPUMOJICKYJIIpHasi. BimsHHE BONOPOIHON CBA3M Ha CBOMCTBAa BEIIECTBA:
TEMIICpaTypy IUIABJICHHS, KUIICHUS, CTETICHb JUCCOIMAIMN B BOJHOM PacTBOpPE U JIp.).
CrpocHre BemecTBa B KOHACHCHPOBaHHOM  COCTOSIHMH. TBepioe,  JKHIKOE,
razo00pasHoe, IIa3MEHHOE COCTOSHMS, X 0coOeHHOCTH. KpucTammueckoe cocTosHIe.
Wzomopdusm, momumopdusm.  TuUIbl  KPUCTAUIMYECKHX — PEIIETOK:  aTOMHAs,
MOJIEKYJSIpHAsI, HMOHHAs, MeTaummueckas. [lpupoma cBA3M MexOy dYacTHLAMH B
Pa3IMYHBIX THIAX KPHCTAUTMYECKHX pemeTok. JKupkoe u amopdHOE COCTOSHUS, HX
0COOCHHOCTH.

Pasnen 2 OcHoBHEIE
3aKOHOMEPHOCTH
MPOTEKAHUST XUMUYECKUX
MPOIIECCOB.

2.1 OCHOBBI XUMHYECKON
TEPMOJUHAMUKH

2.2 XuMnueckass KHHETHKA
U XUMHYCECKOE paBHOBECHE

2.1 Ocnoevt xumuueckoii mepmoounamuxy. OCHOBHBIE TOHSTUS XUMHUYECKOM
tepMommHamukd.  Cucrema, asa. Knaccudukarmst cucreM:  H30NHPOBaHHEIE,
HEW30JIMPOBAHHbIE, 3aKPBITBIC, OTKPHITHIC CHCTEMBL. ['OMOT€HHBIE M TeTepOreHHBIE
cucreMsl. [Tapamerpbl ¥ (QYHKIMH COCTOSHHS CHCTEMBL. 3aKOH COXPAHCHMS SHEPIUH.
Ilepoe Hauamo TepMOIWHAMUKK. BHYTpEeHHsSIE SHEprus CHCTEMBI U SHTANBIIHA.
TennoBoit 3¢dekT xumuueckod peakiyu. TepMoxumus. DK30- M 3HIOTEPMUYECKUE
peaximy.  TepMmoxumudeckie ypaBHeHus. IIoHsTHE O CTaHAApPTHOM COCTOSIHHU
BemrectBa. CTaHIapTHAs SHTAJBINS 00pa3oBaHMS BellecTBa. 3akoH ['ecca M clencTBusL
n3 Hero. Bropoe Hawano tepmoguHamuky. [lomstme o6 sHTpormm. l3meHeHue
SHTPOIIMM B XUMHYECKMX THporeccax M (ha3oBBIX Iepexofax. OHTAIBIUHHBIA U
SHTPONMIHBIA  (akTopbl Tmporecca. YpaBHeHMe [mOOca. Omeprusi [mbbca —
TEPMOIVHAMUYIECKUH KPUTEPHH BO3MOXKHOCTH MPOTEKaHUsS XUMHIYECKOTo Iporecca, 1
YCTOMUMBOCTH BEILIECTBA.

2.2 Ocnoebl Xumuueckoii KuHemuku u Xumuueckoe pasnogecue. Ilonstue o
xuMudeckod — kuHetuke. CKOpPOCTh  XWMH4YecKoH  peakmud. llopsmok u
MOJIEKYJIIPHOCTh PEAKIMH. 3aBHCHMOCTb CKOPOCTH XHMHYECKOH pEaKnuH OT
KOHIICHTpAUH. 3aKOH JIEWCTBHSI MacC JUISl TOMOTCHHBIX M T'eTEepOICHHBIX CHCTEM.
3aBUCHMOCTh CKOPOCTHM XHMHYECKOH peakuud OT TeMIeparypbl. ODHeprus
aKTUBAaLlMM pPEaKUW¥, aKTUBHbIE Mouiekynsl. [IpaBuno Bant-T'odda, ypaBHeHue
AppeHnyca 1 IpeAesl X IPUMEHHMOCTH.

[lonsiTe 0 TOMOTEHHOM M TeTEPOTeHHOM KaTaimse. [IpuMepsl KaTalUTHYECKHX
MIPOLIECCOB B MPOMBIIIIEHHOCTH. XUMHIECKOE PAaBHOBECHE: TEPMOJHHAMUYECKOE U
KHHETHYEeCKOe YyCIOBHE. 3aKoH MAeHCTBHA MacC Il OOpaTUMBIX HPOIECCOB.
Koncranra xumudeckoro paBHoBecHs. CBs3b CTaHAAPTHOTO HM3MEHEHHS 3HEPTUH
I'mb6ca ¢ KOHCTaHTOW XMMHYECKOTO paBHOBECHS: ypaBHEHHE H30TepMBblI BaHT-
Tobda. Cwmemienne xumuueckoro papHoBecus. [lpunmun Jle Illarense-BanT-
Tlodda-bpayna. BnmsiHne mapameTpoB mpolecca Ha CMELICHHE XHMHUYECKOTOo
paBHOBecHsI.

PacTtBops! 1 apyrue
JIUCTIEPCHBIE CUCTEMBI.
Crioco6b1 BBIpaXeHUS
KOHLEHTpalUi pacTBOPOB.
DNEeKTPOIUTHYECKAS
JIMCCOIIHAIINSA U HOHHBIC
peakuuu. 'uaponus conel.
KomiiekcHbIe coeTnHeHUS

3.1 Jlucnepcuvie cucmemsl. JluCriepcHBIE CHUCTEMBL: JAWcCTepcHas  (asa,
JWCTIepCHOHHAs cpema. Kitaccmdukanmmst IUCHEpPCHBIX CHCTEM IO arperaTHOMY
COCTOSIHMIO W pa3Mepy dacTum. JcTuHHBIE pacTBOphl. PacTBOpeHme Kak
CaMOIIPOM3BOJIbHBIN  (pH3MKO-XMMHUYECKUiT mpouecc. TerioBble 3ddexTsl npu
pactBopeHnH. PacTBopuTeNnh U pacTBOpeHHOE BellecTBo. PacTBopuMocTs. BimsiHne
Ha pacTBOPUMOCTb TeMIlepaTypbl M JaBieHHs. KpuBas pacTBOPHUMOCTH.
Koa¢duimeHT pacTBOpUMOCTH M MaccoBas JOJsS PAcTBOPEHHOTO BEIIECTBA B
pactBope. HachlmeHHble M TepechINIEHHbIE pPacTBOpHL. Pa3baBneHHBIE U
KOHI[CHTPHPOBaHHBIE pacTBOPEL. CrocoObl BBIPQKEHMS COCTaBa PAcTBOPOB:
MaccoBast 10T, MOJISIpHAsT IOJIS, MOJISUIBHOCTh PAacTBOPA, MOJISPHAS KOHIIEHTPAIHS,
MOJIIpHAsI KOHIIGHTPAIHs BEIECTBA SKBUBAJIECHTOB U THUTP PacTBOPA.

3.2 Pacmeopvt Inekmponumos. Teopuu xucnom u ocnosanuii. Bona xak
HOHM3MPYIOLIMIT pacTBOpHUTENb. BoJgHBIE pacTBOpPBI AEKTPOIUTOB. OCHOBHBIE
MOJIOXKEHUS] TEOpUH 3JIeKTponuTHyeckoil nucconnaryu C.Appenuyca. ConpBaTanus
HOHOB M Monekys. CuibHBIE M cla0ble dIeKTpONuTHl. MCTHHHAasS M Kaxyriasics
cTeneHs ucconuanuu. KoHcTaHTa aucconuanuy (KOHCTAHTA KHCIOTHOCTH H
ocHoBHOCTH). CTymeHwaras JucCOnManmust CIAa0bIX  JJIEKTPOJIHMTOB. 3aKoH
pasbasnenns OcTBanpna. BimsHMe KOHIEHTpaMM OJHOMMEHHOTO HOHA Ha
JMCCOIMANUIO CIIA00TO 3IEKTPONUTA. 3aBHCHMOCTD CHIIBI KHCIOT M OCHOBAaHHI OT
3aps/a U paguyca neHrpansHoro noHa. Cxema Koccens. VismeHeHHe CHIIBI KHCIIOT |
OCHOBaHWH moO rpynmam u mnepuojgaM Ilepromuueckoid cucTeMbl. AMQOIHUTHI
HonHoe mpousBeneHue Boabl. Bogopoaseli mokaszarens. Cuia KHCIOT H
OCHOBaHI/IP'I, KOHCTaHTa KHCJIOTHOCTH M KOHCTAaHTa OCHOBHOCTH MW HX CBA3b IJIA
KHCJIIOTHO-OCHOBHOM COl'[pf[)KeHHOﬁ Tapebl. E)lHHaS[ mIKajia KUCJIOTHOCTHU JJIs1 BOOHBIX
pactBopoB. CriocoOs! pacuera pH crimbHBIX M cIa0bIX THAPOKCUIOB. PaBHOBecHe B
CHCTEME MalOpacTBOPUMBIN BJIEKTPOJHUT-HACKIIIEHHBIH pacTBop. I[IpomsBenenne
pacTBOPMMOCTH. YCIIOBUSI OOpa3OBaHUS W PAacTBOPEHHS OCanKoB. Peakmum B
pacTBOpax SJIEKTPOIUTOB, MpOTEKalompe Oe3 H3MEHEHHS CTENEeHH OKHCIICHUS
JJIEMEHTOB, BXOMSIINX B COCTaB PEArcHTOB. YCJIOBHS TNPOTEKAHUS PEakiuil B
pacTBopax AJIEKTPOIUTOB. MONEKYJSIpHBIE W HOHHO-MOJICKYJISIPHBIE YpaBHEHHS
peaxuuii.
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3.3 I'uapouus coureid. Tumnel rugpoimsa. KoHcTanta u cTeneHb riapousa, CBA3b MEKILy
HUMH W KOHIEHTparmwed com B pactBope. CrocoObl yCHWJIEHHS W IOJABIICHUS
ranposmza. CTyneHYaThlii 1 HeoOpaTUMBII THAPOIH3.

34 KommiekcHble coenuHeHnsi. Koopmuuaimonnas Teopust A.  Beprepa.
KommnekcooOpasoBateny,  auraHipl, KOMIUIEKCHL. — KOOpIMHALIOHHOE — YHCIIO
KOMILIEKC000pa30BaTelis, ICHTAaHTHOCTh JIMraHAoB. HoMeHKIaTypa, Kiaccupukaius u
crniocoOb! momyyenuss KC.. Koncranta o0pa3oBaHus KOMIUIEKca. XHMHYECKasl CBSA3b B
KC. OcnoBusle nonoxenust merona BC. CtpoeHre 1 MarHUTHBIE CBOMCTBA KOMILJIEKCOB.
CrIeKTpOXUMHYECKHI PSA JMraHoB. BHYTpH- M BHeEIIHEOpOHTAIBHBIE KOMIUIEKCEHL
Bricoko- 1 Hu3kocnimHOBbIe KoMmiuiekebl. M3omepust KC. PaBnoBecust B pactBopax KC.
KoHcTaHnTa HeCTOMKOCTH KOMILIEKCA.

OKHCIUTENBHO-
BOCCTaHOBHTEJIBHbIE
peaKuum.
DNEKTPOXIMHUICCKHE
HPOLIECCHL.

4.1 Oxkucnumensno-eoccmanogumensvhsle peakyuu. Pons B 1pupome u
MPOMBIIIIEHHOCTH. BakHeiimme oxucnurenn u - BoccraHoBuTenu. CremneHb
okucneHus.  OKUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ CBOWCTBA  COEAMHEHMH U
[epuogmueckuii 3akoH. Kmaccuduxamuss OBP. Metoasl ypaBHHUBaHMA: METO[
JNIEKTPOHHOTO OajlaHca, HOHHO-3JIEKTPOHHbIH MeTox. TepMoauHaMuUyeckasl OIeHKa
HanpaiieHHOocTH OBP. BimsiHne mapamerpoB peakiyy Ha IIyOMHY U HallpaBlICHUE
MIPOTEKAHHS OKHCIIHMTENIbHO-BOCCTAHOBUTEIBHBIX IMpoueccoB. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBII SKBUBAJICHT.

4.2 Ocnosvl 21ekmpoxumuu. DIEKTpoXUMHUUYeCKHe Tporecchl. IIporeccsl,
MIPOTEKAIOMNE TPH KOHTAKT€ MeETalla C PAacTBOPOM DIEKTPOIUTA. DIEKTPOA.
JIBOiHON  SJeKTpHYeCKUH CIIOW. OJEeKTpoAHBIH moTeHumuan. CTaHAapTHBIN
JJIEKTPOAHBI NOTEHUUANl. PsAn XMMHYEeCKOH aKTMBHOCTH METAJUIOB. Y CIOBHAs
KIIacCUPUKALUSI METAJUIOB M0 WX AaKTUBHOCTH. YpaBHeHne HepHcra. BnmsHue
pPacTBOPMMOCTH BEIECTBA W KOMIUIEKCOOOpa30BaHMsI Ha 3HAYCHUE JJICKTPOIHOTO
MOTEHIMAIa MeTa/ula. [ ajgbBaHMYeCKHH sJeMeHT M ero pabora. Hanpspkenne
rajgbBaHUYECKOro ndjeMeHTa. KOHLEHTpalMOHHBI TraJbBaHUYECKUH 3JIEMEHT.
DeKTpoXuMHuUeckas KOppOo3Hs METalIoB. DJIEKTPOJIU3 paclllaBOB U PacTBOPOB
neKTposuToB. [lOpAgoK paspsakyd HOHOB Ha 3NEKTPOAAX MPH  SIEKTPONU3E
PAacIIaBOB U PACTBOPOB IEKTPOIUTOB.

[IpocToe BemiecTBoO.
buHapHbI€ U CII0KHBIE
XUMHYECKHE COCTMHEHUS

[Ipocroe BemecTBO — Kak (oOpMa CYIIECTBOBAHHUS 3JIEMEHTAa. AJUIOTPONHUS U
MonuMOp(GU3M TIPOCTHIX BEIIECTB. MeTamIbl M HEMETaUlbl B IEPHOJHIECKOM
cucreme 31eMeHToB J[.J. Menneneesa Kpucramioxumudyeckue CTpOE€HHE MPOCTHIX
BEIECTB. ODJIEKTPOHHOE CTPOEHHE aTOMOB DJIEMEHTOB M KPHCTATJIOXHMUYECKOE
CTpOeHHEe NPOCTHIX BemecTB. OCHOBHBIE IIPHHIIMIIBI X CIIOCOOBI OTYYEeHHS IIPOCTHIX
BelecTB: pusnueckue n xumudeckue. Oomme Gu3nIeckue 1 XMMHYECKUe CBOCTBa
MeTaJIoB. XapaKTepHble M YCTOWYMBBIC CTETICHW OKHCICHHUS, NX H3MEHEHHE B
nepuoAie U Mo TpyHmaM MepuoAudYeckod cuctembl snemeHtoB J[.M.Menneneesa.
OTHOIIEHHE METaUIOB K OKHCIHTEISIM: MPOCTHIM BEIIECTBAM — KHCIOPOZLY,
BOJOPOMNY, a30Ty, TaJOTeHaM, a30Ty; CJIOXKHBIM BEIIECTBAM - BOJE, BOIHBIM
pacTBopam Ienodei, KHCI0TaM, CMECAM KUCIIOT.

Homenxknatypa, xiaccudukanus U mojyueHne OMHApHBIX coenuHeHHi. DakTopsl,
ONpefeNsIoIe CBOWCTBa OMHApHBIX COEAMHEHMH (pa3Mep aToOMOB, HX
3JIEKTPOOTPULIATEIIBHOCTD, XapaKTep XUMUYECKOW CBA3M) M 3aKOHOMEPHOCTH HX
n3meHeHuss. COeMHEHHSI 3JIEMEHTOB C BOJOPOIOM, OKCHJBI, TaJOTEHUABI H Ap.
Knaccudukanus cinoxHBIX coeauHEHHH. ['MAPOKCHABI KaK XapaKTePUCTHUECCKUE
coenuHeHHsI. KHCIIOTHO-OCHOBHBIE  CBOMCTBA  THIPOKCHIOB, aM(OTEpHOCTH
ruApoKcHa0B. OKHCIHTETbHO-BOCCTAHOBUTENBHBIE CBOMCTBa ruapokcunos. Comm,
KIaccuUKanys, TepMHYecKas YCTOWYHMBOCTb, PacTBOPUMOCTh, OKHCIUTEIHHO-
BOCCTaHOBHTENIbHBIE  CBOWcTBa.  CpaBHMTENbHAas  YCTOMUYMBOCTH coledl U
COOTBETCTBYIOILUX UM KUCIIOT.

XUMHUS COeTUHEHUN S-
2JIEMEHTOB

AnroputMm oOuielt XapakTepUCTHKU 3JIEMEHTOB Ha IpuMepe S- aneMeHToB. O Mecte
Bomopoga B Ilepuommueckoit cucreme. OOImas XapakTepHUCTHKA OSJIEMCHTa,
HaxOXJeHWe B IpHpoJe, IOIydyeHHEe M CBoWcTBa. I30Tombl, TepMuuecKas
qucconmanusi, (QU3MUeCKHe W XUMHYeCKHe cBolcTBa. JlabopaTopHble U
NPOMBIIUICHHBIE CIIOCOOBI MoMyueHus. [ uapuapl, X kiaccuuKanus, MoIydeHHe 1
cBoiicTBa. [IpuMeHeHre BOIOpOIa U €r0 COeTMHEHUHN.

CTpoeHHEe aTOMOB S- DIIEMEHTOB, 3aKOHOMEPHOCTH W3MCHEHUS PaluyCcoB aTOMOB U
HMOHOB, JHEPTrUM HOHM3ALUHU, CPOJCTBA K DJIEKTPOHY, SJEKTPOOTPHULIATEIHLHOCTH,
KOOPJIMHALIMOHHOTO 4YMCJIa MOHOB, HW3MEHEHHs KHCJIOTHO-OCHOBHBIX CBOWCTB
THJIPOKCUIOB. XapakTep XUMHUYECKOM CBSA3M B COEIMHEHMAX. B0O3MOXKHOCTBH
00pa3oBaHKs KOOPAMHAIMOHHBIX coequHeHHiH. OCOOEHHOCTH XHUMHHU JIUTHA U
Oepwutusi. BaxHelilme COeIWHEHHS S- DJICMEHTOB: OKCHIBI, TEPOKCHIBI,
HaJIePOKCUBI, O30HMIBI;, T'HMAPOKCHIBI, cOiIH. CrocoObl MOJIydeHus, CBOMCTBa.
Mepsl TIpenoCTOPOKHOCTH TpA pabore ¢ JUTHEM. TOKCHYHOCTh COEIWHEHUI
Oepwutus u Oapust. [IprMeHeHne MPOCTHIX BEMIECTB S- SJIEMEHTOB U X COCTMHCHHIMA.
YKecTkocTh BOJBI U CIIOCOOKI €€ YCTPaHEHHS.
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Xumus coenuHeHui d-
3JIEMEHTOB

O6mast xapakrepuctuka.  OCOOCHHOCTH 3JIEKTPOHHOIO CTpPOCHHsT atomoB d-
JJIEMEHTOB, HX BAJICHTHBIC COCTOSHUS. XapaKTepHbIE U YCTOWYMBBIE CTCIIECHU
OKHCIICHUS 3JEMEHTOB. XapaKkTep XMMUYECKOH CBsI3U B coeAuHEHUAX. CKIOHHOCTh
K KOMIUIEKcooOpa3oBaHMIo. BimsiHME NPHPOABI JIMTaHZOB Ha CTAaOMIM3AIHIO
crereHeld okuciaeHUs. OKCHIBL: CHOCOOBI MX IONy4YeHHMs, CBOMcTBa. l3MeHeHue
KHCJIOTHO — OCHOBHBIX CBOMCTB OKCHJIOB B 3aBHCHMOCTU OT CTEHNEHU OKHCIEHUS H
nonokernst d- amementoB B IIC. I'mapokcuapl: crocoObl MOMyYEHHMsI, H3MEHEHHE
KHCIJIOTHO-OCHOBHBIX CBOHMCTB. O030p OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX CBOMCTB
coequHeHHiT d-31eMEHTOB, MX U3MEHEHHE 110 IepUOaM | Ipymam. BiusHue cpeas
Ha TMPOTEKaHWE TIIPOIECCOB. BakHeilmme coeAWHEHWS: TaluAbl, CyIbOUIHL,
KapOuapl, HUTpUAbL. Brosorndeckas poipb d-ameMeHToB. [IpHMEHEHHE COCTUMHEHHMI.

Xumust coeIMHEHUH P-
3JIEMEHTOB

O6mas xapakrepuctika. O0mas XxapakTeprucTuka p- 31eMeHToB. CTpoeHHe aTOMOB,
BO3MOJKHbBIE BAJICHTHBIE COCTOSHHUS, 3aKOHOMEPHOCTH H3MEHEHHUs B MOATPYIIax
pagMycoB  aTOMOB, HX OSHEPIrMHM HOHM3AIlMM, CPOACTBA K  3JIEKTPOHY,
NEKTPOOTPULATENHHOCTH, KOOPJUHALIMOHHOTO YHCIIa HOHOB. XapaKTep N3MEHEHHs
KHCJIOTHO-OCHOBHBIX M OKHCIIHMTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB OJHOTHUITHBIX
coefMHEeHHH. XapaKTepHblE M YCTOWYMBHIC CTEIIEHH OKHCIICHHUS JJIEMEHTOB, HX
H3MEHEHHE B IEpHOJe U IO IPYyNIIaM NepHOANYecKod cucTeMsbl amemeHToB [I.U.
MenpeneeBa. Xapakrtep XHMHUYECKHX CBs3edl B coemuHeHMsX. CKIOHHOCTh K
00pa3oBaHMIO KATHOHHOW ¥ aHMOHHOH (OpM, K KOMILIEKCOOOPa30BAHMIO.
Bopmoponusie coenuHeHUst p- 3nmeMeHTOB. OKCHIBI p- 37eMeHTOB. CrocoObl ux
nomydeHus. M3MeHeHHe KHCIOTHO - OCHOBHBIX CBOICTB BBICHINX OKCHIOB -
3JIEMEHTOB II0 TIEpUOAaM M TIpynmaM. [HIpOKCHIBI p- 3JIE€MEHTOB: OCHOBAHHSA,
aM(OIUTHI, KUCIOTHI, UX TOMy4eHHe. 3MeHeHHe KHCIOTHO - OCHOBHBIX CBOWCTB
THIPOKCHIOB IO TEpHOAaM M TPYyNIaM, a TaKKe B 3aBHCHMOCTH OT CTEIECHH
OKHCIIEHHSI P- JJIEMEHTOB, OOpa3ylOIIMX JBa M OOJbIIEEe YHCIO THIPOKCHIOB.
OKHCIIUTENBHO — BOCCTAHOBUTENIbHbIE CBOMCTBA COEIMHEHHUN P- JIEMEHTOB: 00LIne
3aKkOHOMepHOCTH. [IpuMeHeHHe MPOCTHIX BEIIECTB P- HJIEMEHTOB M HX COCANHEHHN.
Buonormueckas ponb.braropoansie (nHEpTHBIE) rasbl. IlpakTHdeckoe mMpHUMEHEHUE
OIaropoJHbIX ra3oB.

Xumus coenunenuii f-
3JIEMEHTOB

Jlantanougsl  (maHTaHHAbl). OOmAs XapaKTEPUCTHKA 3JEMEHTOB, CTEIIEHU
OKHCIICHUS, HAXOXKAEHNE B MpUpoJe. XUMHUIECKHEe CBOHCTBA MIPOCTHIX BELIECTB U UX
H3MEHEHHE C BO3pacTaHMEM aTOMHOTO HOMepa 3jeMeHTa. [IpHumHBI cXOoIcTBa
CBOICTB JlaHTaHOKUOB. YuacTtue f-opGuraneii B 00pa3oBaHHH XMMHYECKUX CBS3CH,
BBICOKME KOOpIMHAUMOHHBIE 4ymcna. JlantaHommHoe coxarne CoequHEHUS
naHTaHoUIOB. [IpuMeHeH e TaHTAaHONIOB U UX COCIMHEHHH.

AxtuHOMIBl (akTHHHIB). OOmas XapaKTEPHCTHKAa OSJIEMEHTOB. XWUMHYECKUE
CBOMCTBAa MPOCTBHIX BemiecTB. Ydactue f-opOuraneii B 0Opa30BaHHM XHMHUYECKHX
CBs3eH, BBICOKHE KOODAMHALIMOHHBIE 4YMCIA. AKTHHOMIHOE CiKaTtue. IIpuMeHeHue
aKTUHOHJIOB U UX COCIMHEHMUI.

[epcrieKTUBBI pa3BUTHS TEOPETHYECKHX OCHOB XUMHMHU.

7. COOTBETCTBHUE COAEP KAHUSA TPEBOBAHUSAM K PE3YJIbTATAM
OCBOEHMS JUCHHUIIVIMHBI

©

B pesynbrare ocBoeHuUs
JTUCHIUTUIAHBI CTYACHT
JIOJDKEH:

Paznen Paznen Paznen Paznen Paznen Paznen Paznen Paznen Paznen

1 2 3 4 5 6 7 8 9

3HaTh:

TEPMUHOJIOTHIO U
HOMEHKJIATypy BasKHEHUIINX
XMMHUYECKHX COEMHEHN;

OCHOBHBEIC ITOHATUA U
3aKOHBI XUMHWH,

QJICKTPOHHOE CTPOCHUEC
ATOMOB M MOJICKYJI;

OCHOBBI T€COpHHU XUMHUYECKOH
CBsA3U B COCAUHCHUAX
Pa3HbIX TUIIOB, CTPOCHUE
BCIICCTBA B
KOHACHCUPOBAHHOM
COCTOSHHH,
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CTPOCHHE U CBOMCTBA
KOOPIUHAIIMOHHBIX
COEIMHCHUIM;

OCHOBHBIE 3aKOHOMEPHOCTH
NPOTEKaHHS XUMUYECKUX
MPOLIECCOB U
XapaKTePUCTUKH
PaBHOBECHOT'O COCTOSIHHS;

METOAbI OIIMCaHUA
XUMHYCCKUX paBHOBeCI/Iﬁ B
pacTBOpax 3JICKTPOJIUTOB,

XHMHWUYECKHE CBOMCTBA
9JIEMEHTOB Pa3THIHBIX
rpynn [lepuonugeckoii
CHCTEMBI M UX BaKHEHIITNX
COEIMHCHUIM;

Ha3HavyeHHe U 007IacTH
MIPUMEHEHUS OCHOBHBIX
XUMHUUYECKUX COCTUHCHUM;

OCHOBHBIE 3JIEMEHTApHbIE
METO/bl XUMHUYECKOTO
HCCIIEJOBAHUS MIPOCTHIX U
CJI0’KHBIX BEUIECTB MIPU
peleHuu
SKCIEPUMEHTAIBHBIX 3a]1a4;

COBpPEMCHHBIE
MaTeMaTHIeCKHe U (HPU3HKO-
XMUMHUYECKHE METOMBI IS
peleHus 3a1a4
npodeccHoHaNTBEHOM
JeSITebHOCTU

12

npaBuiia paboThl B
XUMHUYECKOH JTabopaTopuu.

Ymerb

HCIIOJIb30BAaTh OCHOBHBIC
TIOHATHUSA U 3aKOHBI
C€CTCCTBCHHBIX HAYK;

HCIIOJIb30BAaTh OCHOBHBIC
OJIEMCHTAPHBIC METOAbL
XUMHYCCKOT'O UCCIICJOBAaHUSA
IPOCTBIX U CJIOKHBIX
BCLICCTB IIPpH PCIICHUN
OKCIICPUMCHTAJIbHBIX 3a/1a4;

aHAIU3UPOBATh U
HCIONb30BaTh 3HAHUS O
CTPOEHUU BELIECTBA,
NIPUPOJIE XMMHUECKOH CBA3H
B Pa3jIMuHBIX Kjaccax
XUMHUYECKUX COEIUHEHUH
JUlsl IOHUMAaHMsI CBOMCTB
MaTepHuajoB U MEXaHU3Ma
XUMHUUYECKUX IIPOLECCOB,
IIPOTEKAIOIIUX B
OKPYKalOLIEM MUPE;

MNPUMEHATH OCHOBHBIC
SJIEMCHTAPHBIC METOAbL
MAaTEMaTUYCCKOro aHajins3a nu
MOACINPOBAHUSA;

OCYIIECTBIISATH
IKCIIEPUMEHTAIbHbIE
HUCCIICAOBAHUS U UCIIBITAHUA
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10 3aJJaHHOM METOIUKE,
coOHpaTh U aHAIN3UPOBATH
JUTEPATYPHbIC TaHHBIC,

0hOpMIIATH PE3yIIBTATHI
9KCIICPUMEHTATIBHBIX H
TEOPEeTHYECKUX PadoT,
(bOpMYITHPOBATH BBIBOJIBI;

HCIOJIB30BaTh 3HAHUE
CBOMCTB XMMHYCCKHX
3JIEMCHTOB, COSIMHCHUN 1
MaTepHaJIOB Ha UX OCHOBE
JUTSL peIIeHNUS 3a/1a9
po¢eCCHOHATBHOM
JEITENBHOCTH.

Baagernb

HaBBIKAMH UCIIOJIb30BaTh
3HaHUA O CTPOEHUHU
BellleCTBa, IPUPOJC
XUMHYECKOU CBS3H B
pa3IMYHBIX KJlaccax
XUMHYECKHUX COeTUHECHUH
JUUTS TIOHMMAaHUS CBOMCTB
MaTepHuajoB U MEXaHU3Ma
XUMHUYECKUX MPOLECCOB,
MIPOTEKAIOILHUX B
OKPY’KaIOLIEM MHPE;

HaBBIKAMH aHAJIN3a U
MOJETUPOBAHUS,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
HCCIICAOBAHUA XHUMHYCCKUX
COCIUHEHUI;

OCHOBHBIMU
QJIEMCHTAPHBIMU METOAaM1
XUMHNYCCKOT'0 UCCIICJOBaAHUA
IPOCTBIX U CJIOKHBIX
BCLICCTB IPpH PCHICHUUN
TIPUKJIAIHBIX 33424,

HaBBIKAMHM HCIIOJIb30BaHUEM
CIIPaBOYHOM XMMHUYECKON
JIUTEPATYPHI;

METO/IaMU IPOBEIACHUS
XUMUYECKUX peakluuil u
MPOIIECCOB

IpueMaMu paboThI C
XUMUYECKOU MOCYI0H,
BeCaMH, yCTAHOBKAMH H
pubopamu;

HaBBIKAMHU 00pabOTKH
9KCHEPUMEHTATBHBIX
JAHHBIX M aHAJIU3a
MOJIyYEHHBIX PE3yJIbTATOB,;

HaBbIKaMU IMOATOTOBKH
OTYETOB I10 BHIIOJIHEHHOM
HCCJICI[OBaTCHLCKOﬁ pa60Te.
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B PE3YIbTATC OCBOCHU NUCHUIIJIMHBI CTYACHT NOJKCH OBJIAACTL CICAYIOIIMMU KOMIICTCHIIUAMU
" MHAUKATOpaMu UX NJOCTUIKCHUA.

Konn
HanuMeEHOBaHHUE
KOMIIETECHIINH

Kon n
HaMMEHOBaHNE
HWHJUKaTOpa
IOCTHKEHHUS
KOMIIETCHIINH

Paznen
1

Paznen
2

Pasnen
3

Paznen
4

Paznen
5

Paznen
6

Paznen
7

Paznen
8

Paznen
9

OIIK-1

CrniocobeH
aHATM3HPOBATh
3a/1a4n
podecCUOHATBHOM
JIESATEILHOCTH Ha
OCHOBE TI0JIOYKECHHH,
3aKOHOB ¥ METOJIOB B
obsacTu
€CTECTBCHHbBIX HAYK U
MaTeMaTHKH

OIIK-1.1.
Hcnonwzyer
OCHOBHBIE IIOHATHUS U
3aKOHBI
€CTECTBEHHBIX HayK,
METOABI
MaTeMaTHIECKOTO
aHaIM3a u
MOJIETTUPOBaHUS

+

+

+

+

+

+

+

+

+

OIIK-1.2.

3HaeT OCHOBHEIE
METOBI
TEOPETUICCKOTO U
9KCTIIEPUMEHTATBHOTO
HCCICIOBAHUS
00BEKTOB, IPOILIECCOB
W SIBJICHUH

OIIK-2

Criocobex
(dopMympoBaTh
3a/1aun
npogecCHOHATBHOM
JeSTEIIHOCTH Ha
OCHOBC 3HaHUI

PO IITHHBIX
paszenoB
MareMaTHYeCcKuX
€CTECTBEHHOHAYYHBIX
JIACIIUTUTHH

OIIK-2.1.

IIpu pemenuu 3anay,
BO3HHUKAIOIINX B
MIPaKTHYECKOHN
pabote, HaxOIUT
B3aHMOCBSI3b
KOHKPETHOM
TEXHUYECKOU
CHCTEMBI 1
pacdeTHoi MoJienu U
BBITIOJTHSIET
HEOoOX0IMMBbIe
pacdeTs u
HCCIIEA0BAHMS,
HCTIONB3YS
COBpEMEHHEIE
TEXHOJIOTHU

OIIK-2.2.
Hcnonszyer
COBpEMEHHBIE
METO/Ibl PACYETOB
IIPH PeLICHUH
MIPUKJIATHBIX 337134,
HCTIONB3YsI 3HAHUS
MaTeMaTHKH,
MEXaHUKU,
UH(DOPMATHKH U
JPYTHX AUCLMILIMH

OIIK-2.3.
Cucrematusupyer
napameTpsl,
OTIPEIEIIAIOIINE
KayeCTBEHHBIE
MOKa3aTelId U
0e301acHOCTD
MIPOIYKIIHH,
CITIOCOOEH COCTAaBUTH
METOJIMKY MX
OTIpeIeNICHHS
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OIIK-2.4. +
dopMyaHpyeT 1enu
U TIPUHIATIBI
TEXHUYECKOTO
PperyIupoBaHus, KaK
COBOKYITHOCTb
MOCTaBICHHBIX
3ajad, v OnpeaessieT
0)KHJTaeMBIH
pe3yabTaT U3
peteHus

OIIK-5 OIIK-5.1 +

Cnocoben Cnocoben

OCYIIECTBISTH OCYIIECTBIIATD

IKCIIEpPUMEHTANIbHBIE | JKCIICPHMEHTAIbHBIE

HCCIIEIOBAHUS U HCCIIEIOBAHUS U

HCIIBITAHUS 1O HCIIBITAHUS ITO

3aIaHHON METOJMKE, | 3aJaHHON METOIMKE,

MIPOBOJIUTH cobupartpb u

HaOJIIOEHNS U AHAITM3UPOBATH

HU3MEPEHHs C yIeTOM | JIMTepaTypHBIS

TpeOOBaHM TEXHUKU | JAHHbBIC

6E30IaCHOCTH, OIIK-5.2 +

00pabarbIBaTh U CriocobeH

HWHTEPIPETUPO MPOBOJIUTH

BaTh HaOJTIOICHUSI 1

JKCIIEPUMEHTAIBHEIE | M3MEPCHUS C YIETOM

JIAaHHBIE TpeOOBaHUI TEXHUKH
0e30IaCHOCTH
OIIK-5.3 +
Criocoben
00pabaThIBaTh U
HHTEPIPETUPOBATH
IKCTIIEPUMEHTATBHBIC
JIAaHHBIE, TOTOBUTH
OTYETHI 10
BBITIOJITHEHHOM
HCCIIeI0BAaTEIbLCKOM
pabote

MK-5 MK-5.3 +

Cnocoben T'oTOB HcIIONB30BATH

OCYIIECTBIIATH 3HAHHE CBOWCTB

mpoBezeHne paboT XUMHYECKUX

o 06paboTKe U JJIEMEHTOB,

aHaIN3y HaAy4YHO- COEeIMHEHUN U

TEXHUUYECKOM MaTepHAaJIOB Ha UX

HHPOPMAIHH U OCHOBE JIJISl PECIICHUS

pe3yIbTaToB 3a1a4

HCCIIEI0BaHUH, npodecCHOHATBHOM

BBITIOJIHATE JIEATENLHOCTH

IKCIIEPUMEHTHI 1

opopMITATH

pe3ynbTaThl

HCCIIeIOBaHUN U

pa3paboToK,

T'OTOBHOCTH

OCYLIECTBIIATE

MOJTOTOBKY

JIOKyMEHTAIHH,

MIPOEKTOB IUIAHOB U

mporpamMm

IIPOBEICHUS

OTACJIBHBIX DTAIlOB

pabot
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8. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATHUSA

8.1. IIpakTnyeckme 3aHATHS — He MPeyCMOTPEHbI

8.2. JlaGopaTopHble 3aHATHSA

Brimonnenue 1abopaTopHOr0 MPAKTUKyMa CIOCOOCTBYET 3aKpeIUICHHIO Y4eOHOro
MarepHaia, M3y4aeMoro B AucuuiuimHe «O0mas 1 HeopraHuuecKasi XuMUs», I03BOJIIET OCBOUTH
TEXHUKY Ja00paTOPHBIX PadOT M 3JIE€MEHTApHBIE METO/IbI SKCIIEPUMEHTATIBLHBIX UCCIICTOBAHHA.

.JIaﬁopaTopHLIe paﬁoTLI U pa3aejibl, KOTOPbLIC OHU OXBATLIBAKOT

Ne Ne paznena

HaumeHnoBanue 1a00paTopHBIX paboT Yacel
n/n JTACIHTITAHBI

OnpeneneHne TeIIoBbIX 2PPEKTOB peaKIy HeUTpaTU3AIH 1

1. 2 o
peaKyy ruipaTalii CEpHOM KUCIIOTBI.

3aBHCHMOCTh ~ CKOPOCTH ~ PEaKkUMW OT  MapaMeTpoB  PEaKIHu:
2. 2 KOHIICHTpAIMH, TEMIIEpaTyphl, KaTanu3aropa. BimsiHMEe mapameTpoB 4
PEAKIMH Ha CMEIEHNE XMMUYECKOrO PABHOBECHSL.

[puroroBnenne pactBopa Na,CO; 3amaHHON KOHIIGHTpay u3 Ooree
KOHIIEHTPHPOBAHHOT'O PacTBOPA COIbL. METOI TUTPOBaHMSL.

DNEeKTpOIUTHYECKas UCCONMAIMS CHIBHBIX U CIa0BIX AJICKTPOJIHTOB.
4, 3 Onpenenenne pH pactBopa. M3ydenne oOpa3oBaHMS M pPacTBOPEHHS 4
MaJIOpacTBOPHMBIX BelllecTB. [Ipon3BeneHne pacTBOPUMOCTH.

Peakuuu B pacTBOpax 3€KTpOMUTOB. l3ydeHue peakuuil ruaponusa

5 3 coJelt paznuHoro tuna. Onpeaenenue pH pactBopa conu. 4
OKHCIMTENBHO- BOCCTAHOBUTENBHBIE IIPOLIECCHL. DIEKTPOXUMUUECKHE

6 4 nporeccsl. M3ydenne paboTsl TAILBAHIYECKOr0 SEMEHTA. I/I3yHeHI:Ie 4
TMPOIIECCOB  NIEKTPOXUMHUUECKON KOPPO3UH CTAITBHBIX KOHCTPYKITHH.
OJEKTpOIIH3.

7 5 W3yueHne XuMUYeCKUX CBOMCTB METAJLIOB: B3aUMOICHCTBUE METAJIOB C 4
MPOCTHIMH U CJIOKHBIMH OKHCITUTENISIMU

8. 6 CBoiicTBa coeAMHEHNUH S-371eMEeHTOB 1 U 2 Tpym. 4
JK€cTKoCTh BOJIBI M CITOCOOBI €€ YCTPaHEHHSI

9. 7 CaoiicTBa coequnaeHui d-amemeHToB 6-12 rpymm 4

10. 8 CaoiicTBa coegnHeHu# pP-3memMeHToB 13-17 rpymmsl 4

IlpumepHas TemaTuka pegeparoB — He IPEAYCMOTPEHbI

9. CAMOCTOATEJIBHASA PABOTA

CamocTtosTenbHass paboTa MPOBOJUTCS C IIENIbI0 OCBOCHHUS 3HAHUH W yMEHUU M0
TUCITUIIIMHE U PEIyCMaTPUBAECT:

- 03HAKOMJICHHE U IPOPAOOTKY PEKOMEHIOBAHHOU TUTEPATyphI, pabOTY C AIEKTPOHHO-
OMONMMOTEYHBIMU CHCTEMaMHU, BKIIOUYash TEPeBOABl MYyONMKAIMA W3 HAayYHBIX KYpPHAJIOB,
nutupyembix B 6azaxWeb of Science, Scopus, Chemical Abstracts, PUHII;

- TIOCEIIeHHE OTPACIEBBIX BBICTABOK U CEMHHAPOB;

- yJacThue B CeMHUHapax, KOH(EPECHIHMIX, TPOBOJAUMBIX B MHCTHTYTE TIO TeMaTHKe
JUCHIUTLIAHEI;

- MOJITOTOBKY K BBITOJIHCHHIO KOHTPOJIBHBIX pa0OT MO MaTepuady JEKIIMOHHOTO
Kypca;

- TOJTrOTOBKY K caue dk3ameHa (2 u 3 cemecTpbl) U 1a00paTOpHOTO MpakTukyma (2 u
3 ceMecTphbl) MO AUCITUTIINHE.
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[InanupoBaHre BpPEeMEHU HAa CAMOCTOATEIbHYIO PabOTy, HEOOXOIMMOrOo Ha H3y4yeHUE
JUCLUIUIMHBI, CTYJEHTAaM HAJI0 OCYIIECTBISATh HA BECh MEPUOJ U3YUYEHUS, IIPEyCMaTpUBas MpHu
ATOM PETYJSPHOE NOBTOPEHUE MPOMICHHOrO MaTepuaia. Marepuan, 3aKOHCIIEKTUPOBAHHbBIN HA
JCKIUSAX, HEOOXOTUMO PEryJsSIpHO AOMOJHATH CBEACHUSAMH W3 JIMTEPATYPHBIX HCTOYHUKOB,
MPEICTaBICHHBIX B pabodeit mnporpamme. Ilpum pabore ¢ yKa3aHHBIMH HUCTOYHHKAMHU
PEKOMEHIYETCSI COCTABIIATh KPAaTKUW KOHCIICKT MarepHalia, ¢ 00s3aTeIbHBIM (PUKCHPOBAHUEM
OoubmmorpadguuecKux TaHHBIX UCTOYHHKA.

10. OUEHOYHBIE MATEPUAJIbI
OuieHoYHbIE MaTepUalIbl MPEICTaBIEHbl B BU/IE OTAEIBHOIO J0KyMeHTa — (DOH/A OLIEHOUYHBIX
CPEJICTB, SIBJISIIOIIETOCS] HEOTHEMIIEMOM Y4acThi0 paboueil MporpaMMbl JUCLUILIMHBL.

11. METOAUYECKHUE YKA3AHMUSA 11O OCBOEHUIO JUCHUIIJIMHBI

Opranmzanus 00pa3oBaTeNbHOTO MpoOIecca PETVIAaMEHTHPYETCS YYeOHBIM IUIAHOM MW pacIliCaHHEM
y4eOHBIX 3aHATHH. SI3bIK 0OydeHms (IpenomaBaHMs) — PYCCKHH. [l BceX BHUIIOB ayAWTOPHBIX 3aHATHI «dac»
YCTaHaBJIMBACTCS NMPOAODKUTEIBHOCTRIO 45 MHHYT. 3adeTHasi €JUHHUIA COCTaBIAeT 27 acTPOHOMHYECKHX YacoB
unu 36 akageMudeckux yac. Uepes kaxple 45 MUH KOHTAaKTHOH pabOTHI JiefaeTcs NepepsIB MPOA0IKUTEIbHOCTHIO
5 MuH, a Tocjie IBYX 4ac KOHTaKTHOI paboThI JenaeTcs nepephiB NPOJOKUTEIHOCThIO 10 MUH.

CereBas opma peanuzanyy MporpaMmbl JTUCHUIIIMHBI HE UCTIONb3YETCS.

OOyuaromuiics UMeeT IPaBo Ha 3a4eT Pe3ybTaTOB OOYyUYECHUS MO JUCLMIUIMHE, €CIIM OHAa OCBOSHA UM IIPU
NOJlydeHHH CpeJHero mnpodeccuoHanpHOro oOpa3oBaHuMs M (WIM) BBICHIETO OO0pa3oBaHMsA, a Takke
JIOTIOJTHUTENNBHOTO 00pa3oBaHust (MpHU HaIW4UWK) (ajnee - 3a4eT pe3ysIbTaToB OOyuUeHHMs). 3aUTCHHBIE Pe3yJbTaThl
00y4eHHs yYUTBHIBAIOTCS B KaueCTBE PE3YyJIbTaTOB NMPOMEXYTOUHOH aTTECTalliM B yCTaHOBICHHOM B MHcTuTyTe
HOPSAIKE.

11.1. O6pa3oBaTtesibHbIE TEXHOJIOTHH

OOpazoBaTenpHBI  TpOLECC TNPH OCBOGHWM JUCHUIUIMHBL OCHOBBIBAECTCSI HA  HCIIOJIBb30BaHUHU
TPaAWIOHHBIX, MHHOBAI[MOHHBIX W HMH(OPMAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Bo3MoxHa peanmzarus
OIIOIl ¢ mpuMEeHEeHWeM 3JEKTPOHHOIO OOyYeHHs U JUCTAaHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHIL.
TpaaunnonHble 00pa30BaTENbHbIE TEXHOJOTHH IPEACTAaBJICHBl JIGKUUSIMA M CEMHHAPCKUMH (IPaKTHIECKUMM)
3aHATUAMH. VIHHOBannoHHBIE 00pa3oBaTEeNbHbIE TEXHOJOTMH HCHONB3YIOTCS B BHAE NPHUMEHEHUS! aKTHBHBIX U
MHTEPAKTUBHBIX (opM mpoBeneHus 3aHATHH. MHPOpManmoHHBIE 00pa3oBaTeNbHBIE TEXHOIOTUH PEATH3YIOTCS
MyTeM AaKTHUBU3AlMU CaMOCTOSTENILHON padOTHl CTYIEHTOB B HMH(pOpMAaIMOHHOW oOpa3oBarenbHOW cpene. [lpu
MPOBEICHNH Y4YEOHBIX 3aHATUH oOecrednBaeTCsl pa3sBUTHE y OOYyJArOIIMXCS HABBIKOB KOMAHAHOW paboOTHI,
MEXJIMYHOCTHON KOMMYHHKAIIUHU, IPUHATHS PEIICHUH, IUASPCKUX KauyecTB (BKII0Yas MPOBEICHNE HHTEPAKTUBHBIX
JIEKIWHA, TPYNIOBBIX AWCKYCCHH, PONEBBIX WIP, TPEHHHIOB, AHAIM3 CHTYyallMi W HMHTALMOHHBIX MOJelei,
npernojiaBaHue JUCHUIUIMH (Moayieil) B (opMe KypcoB, COCTAaBJICHHBIX Ha OCHOBE pe3yJIbTaTOB Hay4HbBIX
WCCIIE/IOBAaHNH, TPOBOJAMMBIX OpraHW3alMel, B TOM YHCJIE C YYEeTOM pPErHOHAIBHBIX OCOOEHHOCTEH
npodeccHoHAIBHOM NeITeHOCTH BBITYCKHUKOB U TOTpeOHOCTEH paboTonaTeneit).

11.2. Jlexkuuu

JIeKIMOHHBIH KypC Tpe/noiaraeT CHCTEMaTH3UPOBAHHOE U3JI0XKEHHE OCHOBHBIX BOIIPOCOB COJICPKAHUS AUCIUITIHHBL.

Ha mnepBoit siekuuu JieKTop 00s3aH NPEIYNPEIuTh CTYACHTOB, MPUMEHHTEIBHO K KakoMmy 0a30BOMYy Y4eOHHKY
(yueOHrKaM, yaeOHBIM TOCOOMSIM) OyIeT MPOYUTaH KypC.

JIeKUMOHHBIH Kypc obecreunBaeT Oosee Iiy0OKOe MOHHMaHHE Y4eOHBIX BOIPOCOB IIPH 3HAYHTEIBHO MeEHBbIIei
3aTpare BPEMEHH, YeM 3TO TPeOYeTCs CPEeAHECTaTHCTHIECKOMY CTYICHTY Ha CAaMOCTOSITENBHOE N3yUYeHUE MaTepuala.

11.3. 3aHATHA CEeMHHAPCKOT0 THIA

CemHHapckue (MPaKTUYECKHE) 3aHATHUSA MPEACTAaBISAIOT cOo00M JeTanu3aluio  JIEKIMOHHOTO TEOPETHYECKOro
MaT€puaia, HalpaBJICHbI Ha 0Tpa60T1<y HaBBIKOB, TIPOBOJATCA B LEJIAX 3aKPCIUICHUSA KypCa W OXBaTbIBalOT BCE OCHOBHBLIC
pasznensl TUCLUIIINHBL.

OcHOBHOI1 ()OpMO¥i IPOBEICHUsI CEMHHAPOB U MPAKTUYECKHUX 3aHATHH SIBISIETCS] 00CYXIeHHe Hanbosee IpoOIeMHbBIX
¥ CIIOXKHBIX BOTIPOCOB IO OT/ICJIBHBIM TE€MaM, a Takke PelIeHue 3a1ad ¥ pa3dop IPHUMEpOB U CUTyal[Uii IPH KOHTAKTHOM padorte.
B oOs3anHOCTH mpemonaBaTens BXOAAT: OKa3aHME METOJUUYECKOM MOMOINM M KOHCYJIbTHPOBAaHHE CTYAEHTOB IO
COOTBETCTBYIOIINM TeMaM Kypca, OTBETHI Ha BOIIPOCEHL, YIIPABJICHHE IIPOLIECCOM PELIeHHs 3aad.

AKTHBHOCTB Ha IIPAKTHIECKHUX 3aHIATHIX OIEHUBACTCS 110 CIIEIYIOIMNM KPUTEPHSIM:

e OTBETHI Ha BONPOCHI, IIpeyIaraeMble IpernoaaBaTeieM;

® Y4JaCTHUC B JUCKYCCHUAX,

e BHINOJIHEHHE 3a1aHUH (peLIeHue 3a1ay4);
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Iloma/:[m U ONINOHUPOBAHHE MNOKJIAAOB MPOBEPAIOT CTCICHb BJIAACHUA TCOPETUUCCKUM MATECpHAIOM, a TaKXKe
KOPPEKTHOCTDL U CTPOT'OCTH paCCY}KﬂeHHﬁ.
OL[eHI/IBaHI/Ie NPaKTHICCKUX 3a,Z[aHI/II71 BXOJHUT B OLICHKY.

11.4. J1abopaTopHbie padoThI

JlaGopaTopHEIi MPaKTHKYM HaYWHAETCS ¢ 03HAKOMIIEHHSI C TEXHUKOH 0E30I1acCHOCTH.

Ilo xaxxmoit maboparopHoii paboTe cTyAeHT 0GOpMIIET MUCHMEHHBIH OTYeT. TeKyIuil KOHTPOJIb Ha Ja00paTOPHBIX
paboTax MPOBOIUTCS B BUJE YCTHBIX OIPOCOB — «3AIUTa» IO UTOraM JabopaTOpHBIX padoT. OueHnBaeTcs X0 1a00paTOpHBIX
paboT, JOCTUTHYTHIE PE3YJIbTAaThI, KAYECTBO O(OPMIICHHE OTYETa, CBOCBPEMEHHOCTD CIIa4H.

11.5. CamocTosiTesibHAsA padoTa CTyIeHTA

Jlnst yCIIemHOTO yCBOGHMSI JUCHUIUIMHBI HEOOXOAMMO HE TOJIBKO MOCEIaTh ayAWTOpHBIE 3aHATHS, HO M BECTH
AKTHBHYIO CAaMOCTOSITENBHYIO padoTy. [Ipn camocTosTeIbHOI MpopaboTke Kypca 00yJaromuecs JODKHbL:

®  IIOBTOPHTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATHH MaTepual U JOHOJIHUTh €ro C y4ETOM PEKOMEHIOBAHHON
TI0 TaHHOH TeMe JINTEePaTypBI;

®  U3YYNTh PEKOMEH/OBAHHYIO OCHOBHYIO WU JIOIOJHHUTENBHYIO JIMTEPATypy, COCTAaBJIATbH TE3UCHI, AHHOTALMH U
KOHCIIEKTHI HanboJiee BaXKHBIX MOMEHTOB;

®  CaMOCTOSTEJIBHO BBHIIOJHUTH HHAWBUAYaJIbHbIE 3a1aHus (pa3aen 5.8);

®  HCIOJIL30BATh JUIS CAMOIIPOBEPKH MaTepuaja OLCHOYHBIC CPE/ICTBA.

MunuBnayanbHOe 3a1aHKe OIIEHUBACTCS IO CIEAYIOIINM KPUTEPHSIM:
NPaBHIGHOCTH BHINOJIHEHUS 3a1aHUs;

AKKypaTHOCTh B 0pOPMIICHHH PabOTHI;

HCHOJIb30BaHUE CIICIUANIBHON JIMTEPATYPBI;

CBOEBPEMEHHas C/laya BBIOJIHEHHOTO 3a/1aHus (YKa3bIBAaeTCs MPEMOJaBaTesIeM).

11.6. Pedepar

Pedepar — wuHOMBHAyanbHAs NHCHMEHHAS, CAMOCTOSTENLHO BBIMOJNHEHHAs, pabora oOydaromerocs,
MPEANOaraoiias aHajiu3 U3JI0KEHHUS B HAYYHBIX U APYTHX UCTOYHHKAX OMNPEICICHHOW HAYYHOW MPOOIEMbI MM
BOIpOCA.

OObIyHO pedepar UMEET CTAHAAPTHYIO CTPYKTYPY: THUTYIBHBIA JTHCT, COACPIKAHUE, BBEJICHHUE, OCHOBHOE
COJIepIKaHUE TEMBI, 3aKTI0YCHHUE, CIIUCOK MCIOIb30BAHHBIX HCTOYHUKOB, IPUIIOKECHUSL.

O1eHUBAETCSI OPUTHHAIBHOCTE pedepara, CHCTEMHOCTh HM3JIaracMOro Marepuaia, JIOTMKa H3JI0XKCHUS U
y6e}1HTeHLHOCTL aprymeHTanuu, ImojJHOTa HCIIO0Jb30BaHHBIX HUCTOYHUKOB, O(bOpMJ'IeHI/IC, CBOCBPCMCHHOCTL CpOKa
caayu, myoJMYHas 3aiuTa pedepara.

OnenuBanue pedepara OCyIECTBISIET MpernoaaBarenb. Pedepar, ciaHHbIE CTYJEHTOM IOCJIEe OKOHYAHHS
3a4CTHOM HEIEH TEKYIIEro CEMeCTpa, B KOTOPOM OH JOJKCH OBITh BBITIOIHEH, HE OI[CHUBACTCSL.

ITo maHHOW AMCIUIUIMHE CTYACHTOM MOXET ObITh MoAroToBiicH pedepar. Tema pedepara ompemensiercs
MPENo/IaBaTeNIeM C YIE€TOM MOKEIaHU I CTyIEHTA.

11.7. MeToanyeckne peKOMeHIalUM 1JIsl penoJaBaTesiei
OcHOBHbIE IPUHIUIIBLI 00y4YeHHU s

1. Llens 0Oy4yeHust — pa3BUTh MBILIUICHUE, BEIPA0OTaTh MHPOBO33PEHHUE; TIO3HAKOMUTE C UJIESIMH M METOJIaMU HAyKH;
HAay4YHUTh IPUMEHSTh IPUHIMITEL ¥ 3aKOHBI JUISl PELIEHHs IIPOCTHIX ¥ HECTaHIAPTHBIX XUMUUECKHX 3a/1a4.

2. ObyueHue TODKHO OPraHMYECKH COYeTaThesl ¢ BocnuTaHueM. Hy)KHO pa3BUBaTh B CTy/ACHTaX BOJIEBBIE KauecTBa U
Tpygomobue. HeHaBs34nBO, K MeCTy IPHBHBATh 3JIE€MEHTHl KyIbTyphl MOBEICHWS. B wacTHOCTH, TpenofaBaTens IOIDKEH
JIMYHBIM TIPEMEPOM BOCTIUTHIBATH B CTYACHTAaX IMyHKTYalIbHOCTh M YBaXEHHE K Ty>kKoMy BpeMeHH. HefomycTiMo nmpenofaBaHme
OJHOCEMECTPOBOI ydeOHOI MUCHUIUIMHBI NpeBpaliaTh B MHOTOCEMecTpoBoe. Bo3HUKIIas akageMudeckas 3aJ0DKEHHOCTHh
JIOJDKHA OBITh IMKBUANPOBaHA B IIEPHO/ CIACAYIOLIEro CeMecTpa JI0 Havana 3a4eTHOW He/IeIH.

3. OGyueHue JOIKHO OBITh HE MACCUBHBIM (COOOIIMM CTYICHTaM HEKOTOPBI 00beM HMH(GOPMALUH, pAaCCKaKeM, KaK
pemar0TCA TC UK UHBIC 33.)13‘11/1), a aKTHUBHBIM. Hy)KHO CTPOUTH OGy‘-[eHHC Tak, 4TOOBI B OBJIAICHUU MaT€pHUajiOM OCHOBHYIO POJIb
Urpaja namMsTh JIOTHYecKasi, a He popmanpHas. 3aoMHHAHUE JOJDKHO JOCTUTAThCS Yepe3 TIy00Koe MOHUMaHHE.

4. OnHO M3 BaXKHEHIINX YCIOBHH YCIICITHOTO OOYUYEHHS — yMEHHE OPTaHN30BaTh paboTy CTYACHTOB.

5. OTHOIIeHHE TpENo/aBaTelst K CTyAEeHTaM JOJDKHO HOCHTH XapakTep HoOposkenaTelbHONH TpeGoBaTenbHOCTH. Jlis
CTUMYJIUPOBaHUS pabOTHI CTYJEHTOB HYXHO HCIIOJIB30BaTh IOOIIPEHHE, 0J00peHNe, OXBally, HO HE IOpHIaHne (MOpUIIaHHe
MOXKET IPUMEHSATHCS JIMIIb Kak uckirodenue). [IpemogaBarens 10mKeH OBITH AT CTYIEHTOB JOCTYITHEIM.

6. HeoOXxoMM perymsipHbIii KOHTPOJIb paboThI CTYAEHTOB. [IpaBUIIbHO MOCTABJICHHBIH, OH TIOMOTaeT UM OPraHU30BaTh
CUCTEMATUYCCKHUE 3aHATUS, a IPETIOAABATEII0 JOCTUYb BBICOKHX PE3YJIbTATOB B 06yqul/m.

7. Baxneiimedl 3amadell mpernongaBaTeseil, BEAYIIMX 3aHATHS 10 AUCLUUIUIMHE, SBISETCS BBIPAOOTKA y CTYACHTOB
OCO3HAHHA HeOGXOﬂI/IMOCTI/I M TMOJICBHOCTH 3HAHUA OHUCHMIIIIMHBI KaK TeOpeTH'—leCKOi’I 151 l'lpaKTl/l'-[eCKOI\;I OCHOBBI JIsT U3YUCHUS
NpO(WIBHBIX AUCIUIIINH.

8. C nempio Gonee 3(GEKTUBHOTO YCBOCHWS CTYJASHTAMH Marephaia JaHHOW UCIHMIUIMHBI PEKOMEHIYETCS IpH
MPOBECHNH JICKIMOHHBIX, NMPAaKTHYECKNX M JIAOOPATOPHBIX 3aHSATHH HCIONB30BaTh COBPEMEHHBIE TEXHHYECKHE CPEACTBA
00ydJeHHs], a IMEHHO TIPE3EHTAlNH JIEKIMH, HaTrJsIHbIe TOCOOHS B BHAE CXEM IpHOOpOB, AeTanei M KOHCTPYKIHI mpudopos,
KOMIBIOTEPHOE TECTUPOBAHHE.

9. s 60onee riry0OKOT0 M3y4eHUS IPEAMETa U OATOTOBKH Psijia BOIIPOCOB (TEM) Ul CAMOCTOATEIBHOTO U3YyUYEHHUS 110
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paszenam AUCLUIUIMHBI MPENoAaBaTellb NMPEAOCTaBISIET CTYyAEHTaM HEOOXOAUMYIO MH(OPMAIHIO O HCMOIb30BaHUM y4eOHO-
METOJIMYECKOr0 00eCTeYeHus: y4yeOHNKaxX, Y4eOHBIX MOCOOMSIX, COOPHHKAX NMPHMEPOB W 3aJad W OIMCAHUE JT1a0OPaTOPHBIX
pabot, Hanmmauu MHTEpHeT-pecypcoB.
IIpn TexymeM KOHTpoJie PEKOMEHAYETCsl HCIIOIb30BaTh KOMITBIOTEPHOE WM OJaHKOBOE TECTHPOBAHUE, KOHTPOJIBHBIE
KOJUIOKBHYMBI WJI KOHTPOJIBHBIE PAOOTEL.
KonTtposipHoe (MTOroBoe) TecTHpOBaHHE BKIIOYaeT B ceOs 3agaHuUs IO BCEM TeMaM paszaena pabodeld mporpamMmbl
JUCIMILTHHBL
10. Llens nexuuu — GOPMUPOBAHUE Y CTYACHTOB OPUEHTHPOBOYHOM OCHOBBI ISl MOCIETYIOIET0 YCBOCHHUsI MaTepHana
METOJIOM CaMOCTOSATeNbHON paboThl. ComepKaHue JEKIUH J0DKHO 0TBEUaTh CISAYIOMNM IUAAKTHIECKIM TPEOOBAHUM:!
1 M3MOYKeHHe MaTepraia OT IIPOCTOTO K CIIOYKHOMY, OT M3BECTHOTO K HEH3BECTHOMY;
2 JIOTHYHOCTb, YETKOCTh U SICHOCTH B H3JI0KEHUH MaTepHala,
3 BO3MOJKHOCTH ITPOOJIEMHOTO M3JIOXKEHHSI, TUCKYCCHH, TUaJIOoTa C IeJIbI0 AKTHBU3AIUH IS TEIbHOCTH CTYICHTOB,;
4 omnopa CMBICIIOBOI 9acTH JIEKIIMX Ha ITOUTMHHBIEC (haKThl, COOBITHS, SIBIICHNS, CTATUCTHYECKUE TAHHEIE;
5 TecHast CBsI3b TEOPETHYECKHUX IMOJIOKEHHUH M BBIBOJOB C MPAKTHUKON M Oyayiiedl mpodeccHoHanbHOM AesTeTbHOCTHIO
CTYJICHTOB.

[IpenonaBarens, YUTAIOMUN JICKIMOHHBIE KYpCHI, IOJDKEH 3HATH CYIIECTBYIOIIME B IEAArOrWYEeCKOM IPaKTHKE
BapUAHTHI JIEKLUH, NX TUAAKTHYECKHE I BOCIUTHIBAIOIIIE BO3MOKHOCTH, a TAK)KE UX MECTO B CTPYKTYype Ipoliecca 00ydeHusl.

11. Tlpu mpoBENCHWH AaTTECTAllMU CTYJCHTOB BaKHO BCETJa MOMHHUTH, YTO CHCTEMAaTHYHOCTh, OOBEKTHBHOCTH,
apryMEHTUPOBAaHHOCTh — TIJIABHBIC MPUHLMUIBI, Ha KOTOPBIX OCHOBAHBI KOHTPOJbL M OICHKA 3HAHUW CTYJIEHTOB. 3HaHUE
KPHUTEPUEB OIICHKU 3HAHUI 005A3aTEIBHO JUIS MPETOIABATEIS U CTYICHTA.

Opranuzanus J1a60paTopHOro NPaKTHKyMa

OcBOeHHE CTYJEHTOM JIAOOPaTOPHOTO NPAKTHKYyMa — HEOOXOAMMAas COCTaBHAsl YacTh pabOThI CTYJEHTa IIPU OCBOCHUH
JUCHUIUTHHBL. KaxXaplid CTyJeHT 3a OJJUH CeMeCTp IOJDKEH BBIIOIHHUTH 110 HHANBHIYAIbHOMY IpaduKy 6 1ab0paTopHBIX paboTHI,
YKa3aHHBIX B KaJIeHAAapHOM ITaHe. KaneHJapHBIil IIaH COCTABIISET JEKTOP MOTOKA U BBIIAECTCS CTYAEHTY 3a HEJENIo 10 Hadaaa
71a00paTOPHOTo MPAKTUKyMa M Pa3MEIACTCsl B CUCTEME MOIEPKKH yueOHbIX KypcoB HU PXTY.

Bce cTyneHTh mepes HayajaoM paboThl B Ja0OPaTOPHU MPOXOIAT MHCTPYKTAX IO TEXHHKE Oe3omacHOCTH. Kakiblii
CTYICHT B CIICIMAILHOM JKypHajJe CTaBUT CBOIO MOAICH O TOM, YTO OH IIPOCIYIIad MHCTPYKTaX IO TEXHHKE 0e301acHOCTH
paboTeI B 1abopaTopuu U 00s3yeTCsl BBIIONHATE BCE IYHKTHI HHCTPYKIMHU TI0 TEXHUKE O€30MaCHOCTH .

1. CTyZReHTHI He IOIyCKatoTes K paboTe B JIAOOPATOPUM B BEPXHEH OJEXK/E U IPU OTCYTCTBUM OEJIOro xanara.

2. CTymeHT HAONYCKaeTcss K BBINOIHEHHIO pabOTBHI TOJIBKO IIOCHE «JOMyCKa», T.e. NMPOBEPKH MperojaBaTesieM
TOTOBHOCTH CTYJIECHTA.

T'oToBHOCTB CTyEHTA K BBIOIHEHUIO Ta00PaTOPHOH pabOTEI COCTOUT B CIECAYIONMIEM:

a) MOATOTOBIICHA TeKymas paboTa, MOATOTOBKA BKIIIOYACT: Ha3BaHWE pabOTHI, TEOPETHYECKOE BBEACHHE, CXEMY
yCTaHOBKH, paboune (opmynsl ¥ GopMynsl Ul pacuera IOTPEIIHOCTEl; MepedeHb NMPHOOPOB W IPHHAUISKHOCTEH
(TexHUYecKHe XapaKTePUCTHKU 3aIONHIIOTCS B Jab0OpaToOpyn); IepeueHb 3aJaHuii ¥ TaONuIbl IS 3allUCH Pe3yJIbTaToB
U3MEpeHUH;

0) 3HaHWe HKCIIEPHMEHTA M TEOPUH JTAaHHOW pabOTHI B paMKax ONMCAHHUS PaOdOTHI B MPAKTHKyMe M y4eOHHKE, YMEHHE
pabotaTh ¢ mpubopaMu, yCTaHOBKaMH, 000pyI0BaHHEM;

B) 3HaHWE NPABWJI TEXHHKH OE30MACHOCTH NIpH paboTe ¢ MpuOOpaMu u 000pyJOBAaHHEM, HCIOJIb3yEeMBIM B JTaHHOH
pabore.

3. CTyAEHT He JIOITyCKaeTCsl K BHIOJTHEHHIO PA0OTHI, €CITH:

a) OTCYTCTBYET JJabOPaTOPHBIH )KypHaI (B KauyeCTBe JTabOpaTOPHOTO XKypHaa CTYACHT UCIIOIb3YeT OOILYIO0 TETPaIb) UK
HE MO/IrOTOBJIEH IIPOTOKOJ,

6) CTYACHT HE€ 3HACT TCOPUHU pa6OTLI B paMKaxX TEOPETUYECKOTO0 BBCACHHUA B MNPAKTUKYME U HE NPEACTABJIACT, YTO U
KaKuM METOI0M OH 6yz[eT H3MEPSAThH,

OnHaKo 10 OKOHYAHHMS JTaOOPaTOPHOTO 3aHATHUSI CTYAEHT, He IOIYYMBIIHH JOIYCK, paboTaeT B 1abOpaTOpUH, yCTPaHsL
JIOMyIIEHHBIE HeIOpaOOTKH.

4. CtyzmeHTaM, POITYCTHBIINM 3aHTHUS 110 yBAKUTEIHHBIM IIPHYHHAM (MMeeTcs IOMyCK U3 JeKaHaTa), PeXoCTaBIsIeTCs
BO3MOXXHOCTb €€ BBITIOJIHEHUS BO BpeMs yKa3aHHOE BeAyIIUM mpernofaBareneM. CTyneHTaM, NPOIYCTHBIINM 3aHATHS IO
HEYBO)XUTEIbHBIM MPUYNHAM, IPEIOCTaBIAETCS BOZMOXKHOCTD €€ BBIIIOJIHCHHS B 3a4ETHYIO HEAETIO Ha «IyOJIepCKOMY 3aHATUH
BO BpeMs YKa3zaHHOe BeIylmIMM IpenofasaresnieM. CTyIeHTbI, HYXAAIOIIKMEcs B JONOJHUTEIbHOM IOATOTOBKE, MOTYT
BOCIIOJIB30BAThCs yciryramu LleHTpa JonoaHUTenbHOro 00pa3oBaHust U NPOQeCcCHOHAIBHOM TOIrOTOBKH.

5. B TeueHHe 0JIHOTO 3aHSATHsI, KaK MPaBUIIO, IOMTYCKAETCs BBIMOJIHEHHE He OoJiee 0HOM 1ab0paTopHOi paboThI.

6. He JOITYCKaeTCsad COBMECTHas pa60Ta 2-x u OOJBIIEro Ymucia CTYACHTOB 3a OIHOM yCTaHOBKOﬁ, C€CJIn O3TO HEC
NpeayCMOTPpEHO METOANYICCKUMHU YKa3aHUSIMU K BBIIIOJTHEHUTIO JTaHHOM pa60TLL

7. Ha tutynsHOM nHcTe 1a00OpaTOPHOro XKypHAIA JOIDKHEI OBITh yKa3aHbl ()aMIITUS U HHHUITHAIBI CTYIEHTa, KO yaeOHOit
rpynmel. Odopmienne Kaxaoi paboTsl HadMHAETCs ¢ HOBOH cTpaHmmbl. CXeMbl U rpaHKy BBHITOMHAIOTCS KapaHJalloM, BCe
3aIMCH JIeNIAl0TCS PYYKOH, Ul Tpad)MKOB MCHONB3yeTCs MIJIMMETPOBasi Oymara, WM OHH BBIMIOJHSIOTCS C HCIOJIb30BaHUEM
KOMIIBIOTEpa; rpaduKky BKJIEHBAIOTCS B J1a0opaTopHbId O>kypHaid. Ha pacyeTHBIX CTpaHHIIaX [OJDKHBI 00sS3aTENbHO
IPHCYTCTBOBaTh paboune (HOpMyJbI C MMOJCTAHOBKOH Pe3ysIbTaTOB MPSIMBIX U3MEPEHHI W KOHCTAHT B OJHON CHCTEME CAMHHIL.
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Ha 3Tux e cTpaHuLax Ipou3BOANTCS pacyeT norpemHocteid. OdopmiieHre padoThl 3aBepIIaeTCsi HAMCAHUEM BbIBOJIOB.
B BBIBO#ax MOIDKHBI COEPKATHCS OTBETHI Ha CJISYIOIINE BOIPOCHL:

a) 4TO ¥ KaKMM METOJIOM H3MEpPsUIOCh,

0) IIpH KaKuX yCIIOBUSIX;

0) pe3ynIbTaThI ¢ A0COTIOTHOM M OTHOCHTEIHHOH IOTPENTHOCTAMH; aHAIIN3 PEe3yIbTaTOB U MOTPEIIHOCTEH.

8. [IpueM «3aimuThl» 1o JadopaTopHOit paboTe 3aKIr04aeTcs B IPOBEPKE:

a) pe3yJIbTaToB paboTHI,

0) ZOCTOBEPHOCTHU PACYETOB U MX COOTBETCTBHS U3MEPECHUSM,

B) IPABWIBHOCTH MOCTPOCHUS IPaUKOB,

) ohopMITeHHS pabOTHI U BEIBOJIOB.

BrimosnHeHHas paboTa oTMedaeTcsl B XKypHalIe CTYJEHTa IMOANKCHIO NperojaBaTelsi 1 IPOCTaHOBKOM MaThl. Pabora cunmtaercs
3aYTEHHOH, €CIIM Ha CTpaHUILIE, [JI¢ HAaUMHAeTCA €€ ONUCaHue, UMEeTCs 3 MOANUCH MPENoaBaTelsl: 3a «HA0IYCK», «BbIIIOJHECHUE)
U «GaluTa» ¢ yKa3aHueM JatThl. [1ocie BEIMONHEHNUs U 3allUTHl BCeX J1aO0paTOpHBIX paboT IperoaaBarells B )KypHalle CTyAEHTa
Jenaer 3anuch: «Bce mabopaTopHble pabOTHI, MPEIYCMOTPEHHBIE MApUIPYTHBIM JIMCTOM, BBIOJIHEHBI M 3alHUINEHBD», CTaBHT
HOAINCH U JAATY.

9. XKypHan npenogaBaTess XpaHuTcs y JabopaHTa ToOi JabopaTopuu, B KOTOPOH 3Ta pabora BemomHseTcs. [IpaBuia BeneHUS
JKypHaJia TIPeroiaBaTes.

1. B rpage xypHana ydera BBITOJHEHHBIX CTYASHTaMH JIaOOpaTOPHBIX paboT JeraeTcss OTMETKa O BBIIOJMHEHHH. Eciu
paboTa «3allMIIeHay, 1eTaeTCs OTMETKA O 3aIlUTe C yKa3aHUEM JIaThl.

2. B ciy4ae OTCYTCTBHS CTyJOeHTa Ha JabOpaTOPHOM 3aHATHH B O>KypHaJe YydeTa BBINOJHEHHBIX CTYICHTAMH
11a00PaTOPHBIX PabOT MUIIETCS KHOY.

3. Oko110 paboTHI, MPOIYIIEHHON 0 YBaYKUTEIBbHOM NPUUNHE (IOITYCK U3 ACKaHATa), IINIIETCS «YBY.
IIpaBuna paboTs! mpenoaaBatenell B 7ab0paTOpUU B 3a4€THYIO HEJISITIO
1. K BBImOMHEHUIO paboT AOMYCKAIOTCSA CTYAEHTHI, KOTOPBHIM JEKTOP WM BeAYIIUH MperofaBaTeb IPeJOCTaBII AOIIYCK.

2. JexypHBIil IpenoaBaTellb AeIaeT OTMETKY O BBIIIOJIHEHUH 1a00paTOpHON paboThI B XKypHANle CTYAEHTa U B XKypHaie
ydeTa BHIIOJTHEHHBIX CTYIEHTaMH JJaDOPaTOPHBIX paboT.

C coracus BemyIIero NpernofaBaTels CTyACHT MOXKET 3alUTUTh PaboTy AeKYPHOMY IPENOAaBaTelIio, IPOBOIUBIIEMY
3aHsaTHA. CTY/ICHT, HE YCICBIIHH BBIIOIHUT PabOTy Ha 3aHSITHH, IPHUIJIAIACTCS IS €€ BBIIOIHCHHUS TOBTOPHO.

3. JlabopaTopHble pabOTHI, BHIIOJHEHHbIE B TEUEHHE CEMeCTpa, HPHMHUMAET TOT IPerojaBaTellb, KOTOPBIA IPOBOAMI
3aHATHS C TPYNIONW B TeYeHUE ceMecTpa. B ciydae OTCyTCTBHS IO yBaXXMTEJBHOW MPUYMHE 3TOrO IpenojaBaTtelis Ha
3a4eTHOU HeJleTie, 3aUeT M0 JTadopaTOpHU MPHHUMAET JIeKTOp. [Ipu 0TCYyTCTBUH JeKTOpa — 3aB. Kadeapo.

4. Bo BpeMsi mpoBeneHHs JTa0OPaTOPHBIX PadOT yd4eOHO-BCIIOMOTATENBHBIA IMepcoHan labopatopuu paboTaeT mox
PYKOBOJICTBOM BEAYILIMX 3aHATHH IperofaBaTeneil 1 3aB. 1a00paToOpHIMH.

11.8. MeTroanyeckune ykasaHus AJs CTYACHTOB

ITo moAroToBKE K JeKIHOHHBLIM 3aHATHAM

I/I3y‘ICHI/IC JACHUITTIAHBL Tp€6y6T CHUCTEMATUYCCKOTO M TIOCJICAOBATCIBHOTO HAKOIUICHHUA TEOPECTUYCCKUX 3H3HI/II71,
CJIEAOBATEJIBHO, MPOITYCKU OTACIBHBIX TEM HE ITO3BOJIAIOT FJ'IyGOKO OCBOUTH MPECIAMET. CTy}leHTaM HCO6XOZ[I/IMOI

1. mepen KaXx 0¥t TEeKIuel mpocMaTprBaTh paboUyI0 MPOrpaMMy JHUCIUTUTHHEI,
2. mepen cheayroniei JeKIuein Heo0X0IMMO MPOCMOTPETh MO KOHCIEKTY MaTepUall MPeabIIyIIeH.

[Ipu 3aTpyAHEHUSIX B BOCHPHUITHH MaTepHaja CleqyeT OOpaTUThCS K OCHOBHBIM JIMTEPATYPHBIM HCTOYHHKaM. Eciu
pa3o0paTbcsl B MaTepHane He yIaloch, HEOOXOIMMO 0OpaTHThCS K JIEKTOPY WIIH K IPENOaBaTeNio Ha MPAKTHIECKUX 3aHATHAX.
He ocraBisiiTe «0enbIx IATEH» B OCBOCHIH MaTepraal

ITo caMocTOATETLHOMY BBINOJHEHHIO HHAMBUYAJIbHbBIX 3aaHUi

VYcBoeHne MaTepuala AUCIUILIMHBI BO MHOTOM 3aBUCHT OT OCMBICIICHHOTO BBITIOJTHEHUS JOMAIITHETO 3a1aHHsI.
[Ipu peruenun 3aaa4 1enecooO0pa3HoO PyKOBOACTBOBAThCS CIIEYIONIMMHU MTPABUIIAMH.

1. IIpexne Bcero, Hy’)KHO XOPOLIO BHUKHYTH B YCJIOBHE 3aa4H, 3alIUCATh KPAaTKO e¢ yCIIOBHE.

2. Ecnu mo3BonseT xapakTep 3a7a4uu, 00s3aTeNIbHO ClieNlaiiTe pUCYHOK, MOSICHSAIOIINH €€ CYLTHOCTb.

3. 3a peAKMMH HUCKIIOYCHUSIMH, KaXk[as 3ajada JOJDKHA ObITh CHadala peinieHa B oOmieMm Buae (T.e. B OYKBEHHBIX
0003HAYEHUSIX, a HE B YKCJIAX ), IPUIEM HCKOMAs BEIMYUHA JIOJDKHA OBITH BRIPAXKEHA Yepe3 3a[aHHBIC BEIMIUHBIL.

4. Ilomy4uB perreHre B 00IIeM BUE, HY>KHO IIPOBEPHTb, IPABIIIBHYIO JI OHO UMEET Pa3MEPHOCTD.

5. Ecimm aT0 BO3MOKHO, UCCJIEAOBATh MOBEACHUE PCIICHU B IPEAC/IbHBIX CIIy4asiX.
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6. B Tex Cllydyasx, Korga B IIPOLECCE HAXOXKIACHHUA HCKOMBIX BEJIMYUH IIPUXOAUTCA PEUIaTh CUCTEMY HECKOJIBKUX
T'pOMO3AKHX ypaBHeHI/Iﬁ (KaK, HanpuMmep, pacy€T paBHOBECHOT'O BbIXOAa HpOI[yKTa), uenecoo6pa3H0 CHaydajla InoACTaBUThb B 3TU
YpaBHCHUS YUCJIOBBIC 3HAUCHUST KOS(b(i)I/IL[I/IeHTOB U JIUIIBb 3aTEM ONPEACIIATh 3HAYCHUN HCKOMBIX BEJIMYNH.

7. IIpu moJicTaHOBKE B YpaBHCHUE YMCIIOBBIX 3HAUCHHI 0003HAYCHHBIX BEIMYWH, 00paTUTEe BHUMAaHUE HA TO, YTOOBI BCE
9TH 3HaYeHUs OBUTM B OJHOM M TOW ke cUcTeMe eAuHUIl. UTOOBI OOJICrYHTh ONMpEACiICHUE MOPsIKa BBIYUCIIEMON BEIUYUHBI,
MOJIE3HO MPEJCTABUTh HCXOMAHBIC BENUYMHBI B BHIC YHCEN, OMM3KMX K €AMHHIEC, YMHOXKEHHbIX Ha 10 B COOTBETCTBYIOIIEH
creneHu (Hanpumep, BMecto 24 700 moacTaBUTh 2,47'104, Bmecto 0,00086 — gucio 0,86 10°uT. ).

8. ITlomyunB YHCIIOBOH OTBET, HY)KHO OIIEHHTh €0 MpaBJONMOA0OHOCTh. Takas OLIEHKa MOXET B psJe CllydaeB
00HapyXHUTh OMIMOOYHOCTH MOTYYEHHOTO Pe3yibTaTa.

Hampumep, MosbHas 1011 He MOXKET OBITh OoJbIIe 1, TEIIOTa HCHApeHHsT He MOXKET OBITh OOJIbIIE TEIIOTHl BO3TOHKH,
sHeprus aktuBanuy 6ossme 500 k/Ix/Moib U T. 1.

Pemenne 3amau mpuHeceT HaMOOJBLIYIO MOJNB3Yy TOJNBKO B TOM CiIydae, €CIM OOYYarOIIMHCS peIaeT 3agadu
caMocTosITensHO. Pemmts 3amauy Oe3 momomy, 0e3 MOACKAa3KM 4acTo ObIBaeT HENETrKO M He Bcerjaa yaaercs. Ho maxe He
YBEHUABIIHMECS YCIEXOM IIONBITKM HAWHTH pelIeHHe, €CcIM OHHM TNPEeANpPUHUMAINCh JOCTaTOYHO HACTOHYMBO, MPHHOCST
OLIYTUMYIO TIOJIb3Y, TaK KaK Pa3BHBAIOT MBIIUICHHE U YKPEIUIIOT BOJIO. PelneHue 3ajad HE B KOEM CIydae HE CleayeT
OTKJIA/IbIBaTh Ha MOCIEIHUI Bedep mepesl 3aHATHAMH, KakK, K COXKaleHHI0, HEPEeIKO MOCTYMAloT CTyAeHThL. B aToM ciydae Gomnee
CJIOXKHBIE M TIPUTOM Hambojee copepiKaTelbHbIe M IOJE3HBIC 3aJladd 3aBEJOMO HE MOTYT OBITh pelleHbl. B pekoMeHIyeMbIX
yueOHHKaX M COOpHHKAX 3a/ad, B pa3zelie, B KOTOPOM ITOMELICHBI 3aa4qy JUIsl PelIeHNs, UMEIOTCS IPUMephl (PacCMOTpPEHHEIE
3anau). I1o3TOMy TOJNYKOM K PpEIICHHIO JAaHHOW 3alayd MOXET IOCIYKUTh O3HAKOMIICHHE C HECKOJBKMMHU PEIICHHBIMU
3a/la4uaMH.

ITo noaroToBKe K J1a00PaTOPHOMY NPAKTHKYMY

1. OcBoeHue CTyneHTOM JabOpaTOpHOTO MPAaKTHKyMa — HEOOXOIAWMas COCTaBHAs 4acTh PalOTHI CTYAEHTa IIPH
ocBoeHnu kypca PPC. Kaxnplii cTyZeHT 3a OOMH ceMecTp JAOJDKEH BBINOJNHHUTH 10 WHIUBHIyaJdbHOMY Tpaduky 13 (ecnn
CIEeIUATFHO HE OTOBOPEHO) J1a0OpaTOpPHBIX paboT, yKa3aHHBIX B KaJeHAAapHOM IutaHe. ['paduk paboT CTymeHT MoiydaeT 3a
HEZIeJIo 10 Hadasa JIaAbopaTOPHOTO NPaKTUKyMa.

2. Kak/iplit cTyIeHT Iepes HayajaoM CeMecTpa IOIydaeT MOJHBIH KOMIUIEKT JINTEepaTypsl - Habop y4eOHBIX mocobuii, B
KOTOPBIX ITOMEIIEHBI ONHCAHUs JabopaTopHEIX paboT. MHCTpyKuny mo 1abopaTopHEIM paboTaM, OTCYTCTBYIOIIMM B yYEOHBIX
MOCOOUSIX, UMEIOTCS B YHTAJIBHOM 3aJie OMOJIMOTEKe U B COOTBETCTBYIONIEH JTabopaTopuy Ha Kadeape u KaxkIblid CTyJeHT MOXEeT
HOJIyYUTh €€ BO BPEeMEHHOE Iob30BaHHe. OnucaHne Kaxaol 1abopaTopHOM paboThl COAEPIKHT JOCTATOYHO HMpopaboTaHHOE
TEOPETHYECKOE BBEJCHHE, OCHOBHBIE pacueTHble (opMynsl u (OpMyIbl pacyeTa HOTPELIHOCTH, MOAPOOHOE OIHCcCaHHue
ma00paToOpHON YCTaHOBKH, CLIEHAPHH MPOBEACHHUS JIAOOpAaTOpHOW padoThI, BUABI TAOMMIL, IS BHECCHHS B HUX PE3YNIbTaTOB
U3MEPEHHH, KOHTPOJIBHBIC BOIPOCHI, JAIOIIHE CTYCHTY BO3MOXKHOCTh OCYIIIECTBUTH CAMOKOHTPOJIb YPOBHSI CBOCH MOATOTOBKH K
pabore.

3. CrynmeHT moIrycKaeTcs K BBIMONHEHUIO PAa0OTHI TOJBKO IOCTE «HOIyCKay, T.e. MPOBEPKU IIPEroaBaTesieM
TOTOBHOCTH CTyJ€HTa. [ 0OTOBHOCTB CTYJE€HTA K BEIITOTHEHUIO Ta00PAaTOPHOH pabOTHI COCTOUT B CIIEIYIOIIEM:

a) B JKypHajie (B KauecTBE JKypHala HCIIONb3yeTcsl o0luas TeTpaab) MMEETCs OIMCaHWE TeKylleill JabopaTopHOH
paboThl: Ha3BaHHE pPAaOOTHI, TEOPETUUECKOE BBEAEHME, CXEMa YCTAHOBKH, paboune ¢(opmyinsl n (opMynasl 1 pacuera
MOTPEIIHOCTEH; TMepedeHh NPUOOPOB M MPHHAMICKHOCTEH (TEXHHYECKHE XapaKTEPUCTUKH 3alloNHSIOTCA B JabopaTopuu);
HepeyeHb 3aIaHui U TaOIHIbI TS 3aIIHCH PE3YJIbTaTOB H3MEPEHHIA;

0) 3HaHMe IKCIIEpPHMEHTa ¥ TEOPHH JaHHOI paboThl B paMKaxX OMHMCAHUs PabOThl B IPAKTUKYME U y4eOHHKe, YMEHHE
pabotaTh ¢ mprubOpaMu, yCTAHOBKaMHU, 000PYI0BaHHEM;

B) 3HaHHWE NMPaBWJ TEXHUKU OE30MACHOCTH MpU paboTe ¢ mpubopaMu ¥ 00OpYHAOBAHHEM, HCIOJIB3yEeMbIM B JIAHHON
pabore.

CTyZeHT He JIOMyCKaeTcs K BBIITOIHEHUIO PaOOTHI, €CITH:

a) OTCYTCTBYET J1a00paTOPHBIH JKypHAJ WM He MOJATOTOBJIEH IPOTOKOI,

0) CTYICHT He 3HaeT TeopHH paboTHl B paMKax TEOPETHYECKOrO BBEACHUS B MPAKTHKyMe M HE MPEJICTaBISIET, YTO U
KaKMM METOJIOM OH OyJeT U3MEpSITh;

B) OTCYTCTBYET OCIBIi Xamar.
OnHako 0 OKOHYAHHs JabOpaTOPHOTO 3aHATHS CTYACHT, He IMOJYYMBIIMH JOMYyCK, paboTaeT B J1abOpaTOpWH, YCTpaHss
JOMyIIEHHBIE HeTOpaOOTKH.

4. CryneHtaM, NpONYCTUBIIUM 3aHATHS 110 YBAXHUTENbHBIM NPHYMHAM (MMeEeTCsl [ONyCcK W3 JeKaHaTa),
IPEJOCTABISIETCS BO3MOKHOCTD €€ BBIMIOJIHEHHS BO BPeMs yKa3aHHOE BEAYLIMM mpenonaBarenaeM. CTyneHTaM, NpOITyCTUBIINUM

3aHATHUA 110 HCEYBAXUTEJIBHBIM INPUYUHAM, IIPEAOCTABJIACTCSA BO3MOXHOCTH €€ BBIIIOJHEHUA B 3a4YE€THYIO HEIACII0 Ha
«I[y6J'IepCKOM)> 3aHATHUU BO BPEMS, YKa3aHHOC BEAYIIUM MIPEIIOAABATEIIEM.

5. B Tedenue o1HOTO 3aHATHA AOIMYCKAaeTCs BBIOJHEHUE He Oosiee 0JHOH 1a00paTopHOil paboTHI.

6. He JOITYCKAa€TCsA COBMECTHAsL pa60Ta 2-Xx u OOIBIIErO YHCIIa CTYACHTOB 3a OJTHOM yCTaHOBKOﬁ, €CJIIM 3TO HEC
NpeayCMOTPEHO METOANYCCKUMHU YKa3aHUSIMU K BBIIIOJTHEHUTIO JTaHHOM pa60TLL

8. Ha tuTynpHOM JHcTe 71a0OpaTOpHOTO XXypHana MOJDKHBI OBITH YKa3aHBl (paMHIMS M MHULNUAIBI CTYIEHTa, KOJ
yue6HOH rpymmel. OdopmireHne Kaxmoid pabOTBl HadWHAeTcss ¢ HOBOW cTpaHmmbl. CxeMbl N TpaduKy BBITOTHSIOTCS
KapaHJAIIoOM, BCE 3aIlICH JENAalOTC PYydYKOH, AT TrpadUKOB MCIONB3YeTCsl MIUUIMMETPOBast Oymara, Wi OHH BBITIOJHSIOTCS C
HCIIONB30BaHUEM KOMIBIOTEPa; TpadMKH BKIECHBAIOTCS B JabopaTopHbIA kypHan. Ilpm odopmiennu paboTel HEOOXOZMMO
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BBIICIATh CTPAHHULBI JUIS pacyeToB. Ha pacyeTHBIX CTpaHMIAX JOJDKHBI 00S3aTENBHO IPUCYTCTBOBATH paboune (GopMyisl ¢
MOCTAaHOBKON PE3y/IbTaTOB NPSIMBIX M3MEPEHUH W (U3MYECKUX KOHCTaHT B OAHOH cucrteMme enuHuUI. Ha 3THX XKe cTpaHMmax
NpOU3BOIMTCA pacueT mnorpemHocreil. Odopmienne paboTel 3aBeplnaeTcs HalMCAaHWEM BEIBOJIOB. B BBIBOJAX JOIDKHEI
COJIep>KaThCs OTBETHI HA CIEAYIOIINE BOIPOCHL:

a) YTO U KaKMM METOJIOM H3MEPSIOCh,

0) IpHU KaKuX yCIOBUSX;

0) pe3ysbTaTHI ¢ A0COTIOTHOM M OTHOCHTEIILHON ITOTPEITHOCTIMY; aHAIN3 PE3YIIbTATOB U IMOTPEITHOCTEH.
ITpueM «3amuThD) 110 J1ab0paTOpHOH paboTe 3aKIII0OYaeTCs B MPOBEPKE:

a) pe3ynbTaToB paboTHI,

0) OCTOBEPHOCTH PacyeTOB M MX COOTBETCTBUS N3MEPEHHSIM,

B) IPaBUJIBHOCTH MOCTPOCHUS TPaHKOB,

T) oopMIIeHUS pabOTHI U BEIBOJIOB.

Pabota cuuraercs 33‘{TeHHOI>i, €CJIM Ha CTpaHulEe, A€ HAYMHACTCA €€ OIMMCaHUuC, UMECTCS 3 NoAUCH MpenoaaBaTeiis: 3a
«AOMYCK», «BBIIIOJIHEHUEY) U «3aIlUTY» C YKa3aHUEM OaThbI.

ITo pabore ¢ imTepaTypoii

B paGoueit nporpaMme JUCIMIUINHEI IIPEACTABICH CIIMCOK OCHOBHOM U JOMOJHUTENBHOH JIUTEpaTyphl — 3TO YUeOHHKH,
y4eOHO-METOIMYECKUE MOCOOUs MM yKazaHHs. JlONONHUTENbHAS JIuTeparypa — yaeOHUKH, MOHOTpaduu, COOPHUKH HAYYHBIX
TPYZOB, )KypHaJbHbIC M Ta3€THBIC CTAThH, PA3IMYHBIC CIIPABOYHUKH, SHIMKIONEANH, FIHTEepHET-pECypChL.

JIrobas popma caMOCTOATENBHOM PaboOTHI CTyIeHTa (IIOJrOTOBKA K CEMUHAPCKOMY 3aHSATHIO, TOKIIAMY U T.I.) HAYMHACTCS
C M3Y4YEHHs] COOTBETCTBYIOLIEH JITEpaTyphl Kak B OMONIMOTEKe / 3JIeKTPOHHO-OMOIMOTEUHON cucTeMe, Tak U goma. V3ydenue
yKa3aHHbBIX HCTOYHUKOB PACUINPAET IPAHUIIBI TOHUMAHUS MPEAMETA THUCIUIUIHHBL

Ipu paboTe ¢ IUTEPaTypoOil BBLACISIOTCS CIEAYIONMEe BUAbI 3amuceil. KOHCIEKT — KpaTKas cXeMaTH4YecKas 3allich
OCHOBHOT'O COZIepKaHHsi HaydHo# pabotbl. Llenbro sBisieTcs HE MEpenUChIBAHHE MPOHM3BEICHHS, a BBUIBJICHHE €ro JIOTHKH,
CHCTEMBI J0Ka3aTeNbCTB, OCHOBHBIX BBIBOJOB. XOPOIIMHA KOHCICKT JO/DKEH COYETaTh MOJHOTY H3JIOXKEHHUS C KPaTKOCTHIO.
Ilutata — TOYHOE BOCIPOHM3BEICHHE TEKCTA. 3aKIIOYACTCs B KaBBIUKH. TOYHO YyKa3bIBAaeTCs CTpaHHMIIA UCTOYHHKA. Te3UCHI —
KOHI[EHTPHPOBAHHOE H3JI0KEHNE OCHOBHBIX MOJNOKEHHI MPOYMTAHHOTO MaTepuaia. AHHOTAUHS — OYeHb KPATKOE H3JI0KEHHE
colepyKaHms IPOYUTAHHON paboThl. Pestome — HanboJIee 00IIHe BEIBOBI U TIOJIOXKEHHST PabOThI, € KOHLENTYa bHbIC HTOTH.

11.9. OcoGeHHOCTH OPpraHU3alu 00Pa30BaTEJLHOI0 Mpolecca s HHBAJUI0B U JIHII C
OrpaHHYEHHBIMHU BO3MOKHOCTSIMH 30POBbS

ITpodeccopcko-npenopaBaTenbCKuit cocTaB 3HaKOMUTCSA c MICHXOJIOTO-(hU3HUOJIOTHYECKUMHU
OCOOCHHOCTSIMUH ~ OOY4YalOIIMXCSl HMHBAJIWAOB M JIMI[ C OrPAaHUYEHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBbS,
WHAMBUAYQIBHBIMH  TIpOrpaMMaMH  peaOMIMTalMd HMHBAIMAOB (Tpu Hamuuuu). Ilpm  HeoOXoauMocTH
OCYILIECTBIISIETCSl  JIOTIOJIHUTENbHAS TOJAEPIKKA TMPENOJIaBaHusl IICHXOJIOTAMH, COLMAIBHBIMH PabOTHHKaAMH,
MPOILIECAIINMH TTOJATOTOBKY aCCUCTEHTAMH.

[Ipeanonaraercst UCTIONB30BaTh COLMAIBFHO-aKTUBHBIE U Pe(IEKCUBHBIE METOABI 00YYEHHsI, TEXHOIOTUHI
COIIMOKYJIbTYPHOH peadWINTalK C LENbI0 OKa3aHUs MMOMOIIM B YCTAHOBJIICHHH ITOJHOLEHHBIX MEXJIMYHOCTHBIX
OTHOIIECHHUH C APYTHMH CTYACHTaMH, CO3aHUN KOM(OPTHOTO IICHXOJIOTMYECKOT0 KIIMMaTa B CTYAEHUECKOH IpyTIIe.
Ionbop u pa3zpaboTka y4eOHBIX MaTepHaJOB MPOU3BOIATCA C YYETOM IPEJOCTABICHHUS MaTepHaia B pa3iIMIHBIX
(opmax: ayauanbHON, BU3yalbHOH, C MCIIOJIb30BAaHUEM CHENNAIBHBIX TEXHUUECKUX CPEJCTB M MHPOPMAIMOHHBIX
CHCTEM.

OcBoenne auciuminHel Junamu ¢ OB3 ocymecTBiseTcs ¢ UCIOIB30BAHUEM CPEACTB 00ydeHHs 00IIero u
CIENHANbHOTO Ha3HAUYEHUs (IEPCOHANBHOTO U KOJUIEKTUBHOTO HCIIONIB30BaHMUS).

s crymentoB ¢ OB3 mpeaycmarpuBaercsi 1ocTymHas (opMma MPEIOCTaBICHHUs 3aJaHHi OICHOYHBIX
CPEeICTB, a UMEHHO:

e B II€YaTHOHN WJIH JIEKTPOHHOHN opme (IS JIHII C HapyIICHUSIMH OTIOPHO-/IBUTAaTEIFHOTO alliapara);
e B 1e4aTHOH (opMe MM BIIEKTPOHHOH (OpME C YBETHMYEHHBIM IIPUPTOM U KOHTPACTHOCTHIO (ISl JIMII C

HapyIICHUSIMH CITyXa, PeUH, 3pEHHSA);

e  METOJOM YTEHHS aCCHCTEHTOM 3aJIaHMs BCIYX (AJIS JIUI] ¢ HAPYIICHUAMH 3PEHUS).

JlaGopaTopHBIe PaOOTHI BEITOIHIIOTCS METOZOM BBIYHCIMTEIEHOTO SKCIIEPUMEHTA.

CryzneHTaM ¢ MHBIMIHOCTBIO YBEINYMBACTCSI BPEMS Ha MOJTOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI.
Jy1s TakuX CTYJEHTOB TpelycMaTprUBaeTCs JOCTYIHAs opMma npepocTaBieHnst OTBETOB Ha 331aHKs, 3 UMEHHO:

® THCHMEHHO Ha Oymare Wi HaOOpOM OTBETOB Ha KOMIBIOTEpPE (JIJIsl JIUIL C HAPYIIEHUSIMU CITyXa, PEUH);
e  BHIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB ITPH TECTUPOBAHUH C UCIIOIb30BAaHUEM YCIYT aCCUCTEHTA (I

JIMII C HAPYIIEHUSMH OTIOPHO-/IBUTaTEIbHOTO aIapara);

e  YCTHO (AJIS JTUI] C HAPYIICHUSMH 3PEHUS, OTIOPHO-IBUTATEIFHOTO allapara).

IIpn HeoOXomuMoOCTH Uil OOYYalOIIMXCS C WHBAJIMAHOCTBIO IIPOLEypa OLCHHUBAHUS PE3YJbTaToB

00y4eHHsI MOXKET IPOBOJUTLCS B HECKOJIBKO 3TAroB.
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12. VUYEBHO-METOJMYECKOE W  HMH®OPMAIIMOHHOE  OBECIIEYEHHUE
JTUCHUILINHBI

HHdopMamoHHYIO TOAIEPKKY OCBOCHUS JUCLHUILIMHBI OCYIIECTBIseT Oubanorexa MHcTuTyTa, KOTOpas
obecrieunBaeT 00y4aroUIMXcs OCHOBHOM y4eOHOH, yueOHO-METOANYECKON U Hay4dHOH nnuTepaTrypoil, Heo0X0IuMOit
JUISL OpraHM3allK 00pa3oBaTEIBHOrO Ipolecca 1o AucHuiumHe. OOmmii 00beM MHOrooTpacieBoro (oHaa Ha
01.03.2021 r cocrasnsier 6onee 405 000 3k3.

Bubmmoreka pacnonaraer yueOHOH, yaeOHO-METOINUECKON W HAYTHO-TEXHUYIECKOH JINTepaTypoii B popme
MEeYaTHBIX M AJIEKTPOHHBIX HW3IaHWH, a TaKke BKIOYACT O(HIHANbHBIE, CIPABOYHO-OMOIHOTpadmdecKue,
CIEIMATN3UPOBAHHBIC OTEUECTBEHHbBIE U 3apyOeKHbIC MepHoANIecKUe U HH(popMannoHHble u3nanusa. bubmnoreka
obecrieuynBaeT IOCTYH K NpodecCHOHAIbHBIM 0a3aM [JaHHBIX, MH(OPMAIMOHHBIM, CIIPAaBOYHBIM M ITOMCKOBBIM
CHCTEMaM.

Kaxnpiit oOyuaronuiicsi odecriedeH CBOOOIHBIM JIOCTYIIOM M3 JI000H TOUKH, B KOTOPOIl HMEETCSI JOCTYII K
cetu MHTEpHET U K 3neKTpoHHO-O0nbnnoreunoi cucreme (ObC) MHcTuTyTa M YHHBEpCUTETa, KOTOpas COACPIKUT
pa3NUyHble W3JAaHHUS 10 OCHOBHBIM H3y4YaeMbIM JAWCIMIUIMHAM M c(OpPMHpOBaHa IO COIJIACOBAHHMIO C
npaBooOnaaTes MU y9eOHOH 1 y4eOHO-METOANYECKOH JINTEPATyPBHI.

[onHbIi TepedYeHb ANEKTPOHHBIX MH()OPMALMOHHBIX PECYpPCOB, MCIONb3YEMBIX B IIpOLlecce O0ydeHHs,
MPE/ICTABIICH B OCHOBHOW 00pa30BaTENbHON MPOTpaMMe.

12.1. IlepeyeHb OCHOBHOM M IONOJHHUTEJIbHOM JIUTEPATYPbl, HEOOXOAMMOM 115
OCBOCHHUSA TUCIHHUILINHEI

a) OCHOBHAasl JIHTeparypa

O0ecrieueHHO

OcHoBHas UTepaTypa Pexum goctyna oTh
O-1. C'nunka, H. JI. O6mas xumust : yueOHoe mocodue /
H. JI. T'munka ; pen. A. U. Epmakos. - 30-e u3z.,
nepepabd. u goia. - M. : Uurerpan-Ilpecc, 2008. - 727 c. bunmorexa HU PXTY Aa
O-2. Ilpaktukym mo  xumuu:  Yueb.mocoOue
/Mlon.pen.kaua.xum.Hayk  T.M.PeiOkuHOM; 4-¢ U3,
ucnpaBn. u gom.  /TOY BIIO «PXTY wum. | bubmnorexka HU PXTY Ja
A..Menneneean.HoBomockoBckuit uHcTUTYT; 2007.
200 c.

0) AOMOJIHUTE/IbHASA JIUTEepaTypa
ObecnieueHHO

OcHoOBHas TuTeparypa Pexwm noctyna o1h
H-1. AxmeroB H.C. OOmiast u HeopraHudeckass XuUMHS: | DJEKTPOHHO-0MOJIHOTEUHAS
Yuebnuk. - CII6.: DFC. UznatensctBo «Jlamp»_2018. - | cucrema  m3aareabcrBa «JIaHb»
744 c. Pexum goctyna:

https://e.lanbook.com/reader/book/1
07904/#1

A-2. Tmunka, H. JI. 3agaun u ympakHeHHS MO OOIIeH
xuMun: y4aed. moco6. / H. JI. T'muaka ; pem.: B. A.
PaburoBmu, X. M. Pybmna. - M. : Hnarerpan-Ilpecc, bubmmorexa HU PXTY Aa
2009. - 240 c.

12.2. PexoMeHayeMble MCTOYHUKH HAYYHO-TEXHHUYECKO HHpopmannu

MnrocTpaTuBHBIN MaTepuall K JIEKLUSIM

IIpesenTanuu K JeKusIM
MeTtoandeckue peKOMEH/IAIIH MO BRIITOJHEHHIO JTa00PaTOpHBIX paboT.
12.3. UndopmaunoHHble 1 HHPOPMALMOHHO-00pa3oBaTe/IbHbIE pecypchl

HpI/I OCBOCHUHN JUCHUITIINHBI CTYACHTBI MOTYT HCIIOJb30BaATh I/IHq)OpMaI_H/IOHHLIe u
UH()OPMAIIMOHHO-00pa30BaTEIbHBIC PECYPCHI CICIYIOIINX TIOPTAJIOB U CAUTOB:


http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%20%D0%9D.%D0%9B.
file:///H:/ФГОС%20%20ВО%203++/РПД_ЯНВАРЬ%20_2023/РПД_мои_декабрь%202022/Электронно-библиотечная%20система%20%20%20издательства
file:///H:/ФГОС%20%20ВО%203++/РПД_ЯНВАРЬ%20_2023/РПД_мои_декабрь%202022/Электронно-библиотечная%20система%20%20%20издательства
https://e.lanbook.com/reader/book/107904/#1
https://e.lanbook.com/reader/book/107904/#1
http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%20%D0%9D.%D0%9B.
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[Ipy oOcCBOEHMM AWCUMIUIMHBI CTYJACHTHI JOJDKHBI HCIOJB30BaTh WH(QOPMALMOHHBIE U
MHQOPMaIIMOHHO-00pa30BaTebHBIE PECYPCHI CIEAYIOIIUX OPTAIOB U CANTOB:

1. Mudopmannonnas cucrema «ExmHOe OKHO AocTyma K oOpa3oBaTenbHBEIM pecypcam». URL:
http://window.edu.ru/ (mara obpamenwus: 20.06.2022).

2. bubmmoreka HU PXTY um. I.U. Menneneesa / Odunmaneueiii caiit HU PXTY um. J.1.
MenneneeBa. Pexum  goctyma:  http://www.nirhtu.ru/administration/library/elibrary.html.  (mata
obpamenus: 20.06.2022).

3. OnekTpoHHBIH (HOHJ MPaBOBOKH M HOPMATHBHO-TEXHHYECKOH NOKYMEHTALMH [DIEKTPOHHBIN
pecype] — Pexxum noctyna: http://docs.cntd.ru/(nata oopamenus: 20.06.2022).

4. Ousuka, XUMUs, MaTeMaTHKa CTy/AeHTaM W IKoimbHHKaM OOpa3oBarenbHBI mpoekT A.H.
Bapruna http://www.ph4s.ru/book_him_polimer.html (naTa o6pamenus 26.06.2022)

[Ipu peanmzamuu  00pa30BaTENBHOTO IMpOIlECCa  HCIONB3YIOTCA — CIEAYIONINE CpeAcTBa
obecriedeHuns1 OCBOSHHUSI MPAKTHKU:

- DJIeKTPOHHO-0U0MoTeYHas1 cucTeMa «JIaHby»
Horosop Ne 33.03-P-3.1-5182/2022 ot 26.09.2022r.
HK3:22 17707072637 770701001 0054 000 5829 244
Horosop Ne 33.03-J1-3.1-5181/2022 ot 26.09.2022r.
HK3:22 17707072637 770701001 0054 000 5829 244
Cpok nerictBus ¢ 26.09.2022r. no 25.09.2023r.

- DJIeKTPOHHO-0u0MoTeyHasi cucrema «fOpaiiT»
Horoeop 33.03-J1-3.1-4377/2022 Ha oka3aHHe yCIYT MO IPEIOCTaBICHHUIO JOCTYIa K 00pa30BaTeIbHOMN
mwratdopme K3 22 1770707263777070100100040015814244 ot 16.03.2022r., cpok neiicTBus ¢
16.03.2022 mo 15.03.2023r.
JocTyn TombKO IS 3apEerHCTPUPOBAHHBIX MTOJB30BATENCH.

[lpu peanuzanuu 00pa30BATENBHOTO MpoIecca HCIONB3YIOTCS — CIEAYIONIME  CPEACTBa
obecrieueHns1 OCBOSHMUSI TUCIIATLTNHBL:

KOMIIBIOTCPHBIC MPE3CHTAIIUN NHTCPAKTUBHBIX J'IeKIlPIfI

6aHK TECTOBbLIX 3aI[aHHI>i JJI TEKYHIETro KOHTPOJIA OCBOCHHA JUCHUIIIIMHBI;

0aHK TECTOBBIX 3aJIaHUH JIJIsI HITOTOBOTO KOHTPOJIISI OCBOSHUS TUCITUTLTHHBL.

- HWH)OPMAIMOHHO-METONYECKUE MATEpHabl: yYeOHbIE M METOJAWYECKHE TIOCOOUS IO
JTUCIMIUIMHE; Pa3IaTOYHBIA MaTepral K pasjeliaM JIEKIIMOHHOTO Kypca;

- 3JIEKTPOHHBIE 00Pa30BaTENbHEIE PECYPCHI: yUeOHO-METOANYECKHE pa3pabOTKU B 3IEKTPOHHOM
BUJIE; CTIPABOYHBIE MaTEPHAIIBI B IEYATHOM U DIIEKTPOHHOM BHUJIE.

YyeOHoO-HAIAIHbIC TOCOOUSA:
KoMI1eKkThI m1akaToB K pas/enaM JeKIIMOHHOTO Kypca; Habopsl 00pa3IioB MUHEPAJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

B cootBercTBHM ¢ YYeOHBIM IUTAaHOM 3aHATHS MO AUCHUIUIMHE «O0mias M HeOpraHm4yecKasi XHMHS
MPOBOIATCA B (hOpME ayTUTOPHBIX, TAOOPATOPHBIX 3aHATHH M CAMOCTOATEIEHOW PabOTHI 00yJaroImerocs.

VY4eOHbIC ayOUTOPUU JJIs TPOBEACHUSA 3aHATUH JIGKIMOHHOTO THIIA, 3aHSATHH CEMHUHAPCKOTO THIIA,
TPYNIOBBIX U WHAMBUIYAJIbHBIX KOHCYJbTALMMA, TEKYLIErOo KOHTPOJS W NPOMEKYTOYHOM aTTeCTalUu, a TakxKe
MOMEIIEHUsT JJII  CaMOCTOSTENbHONW pPabOThl 00ydYaIOIMUXCs, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKOH C
BO3MOYKHOCTBIO MOJKIIFOUEHUS K ceTH «VHTepHeT» M 00eCcIedeHHbIe JOCTYIIOM B 3JIEKTPOHHYI0 HH(POPMAIIHOHHO-
obpazoBatenbHyI0 cpey VHCTUTYTa, MOMENICHHS ISl XpaHEeHUsT U MPOQPIIIAKTHIECKOTO O0CITY)KUBAHHS YI€OHOTO
obopymoBaHus

IpucnocobneHHOCTD
TOMEIIEHNH 1T
HCIIOJIb30BaHHS

HanmenoBanue crienuaibHbIX TOMEIIEHHH U OCHAIIEHHOCTD CIEeNUATbHBIX TOMEIIECHHH U TTOMEIICHUI JIJIst MHBAJTAIAMA U

MIOMELICHHH /IS CAMOCTOSTENILHOM PaboThI CaMOCTOSITEIBbHON paboThI JIUIAMU C

OrpaHUYECHHBIMU

BO3MOYKHOCTSIMH

3II0POBBSI

Aynutopusi U IPOBEACHUS 3aHATHH [Ipenaparopckasi, npenapaTUBHBINA CTOJI, MEJIOBas IPUCTIOCOOIICHO

JICKIIMOHHOTO THUIIA nocka, Ilepnonnyeckas cucrema. J[.M. Menneneesa,



http://window.edu.ru/
http://www.nirhtu.ru/administration/library/elibrary.html
http://docs.cntd.ru/
http://www.ph4s.ru/book_him_polimer.html
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Jlexunonnas aynuropus Ne 150

[lorounas xumudeckass ayIUTOPHUS UM.
3.A KupudeHko

Tyneckas 061acts, HoBoMOCKOBCKMIA
paiion, r. HoBomockoBck, ynuna JpyxOsl,
1. 80

y4aeOHO-HarIsAHBIe TTOCOOMS, 9KpaH, NPe3eHTA[OHHAS
TeXHHKa (IIOCTOSTHHOE XpaHeHHe B aya.271 kadenps
OunHX)

KommuecTBo mocagounsix mect - 120

ayn. Ne 268

Tynbckas obmacts, HoBoMOCKOBCKHUit
paiion, r. HoBomockoBck, ynuna Apyx0sl,
1. 80

OCHAILICHHBIMH KOMIBIOTEPaMH, 00bEAUHEHHBIC B
JIOKAJIBHYIO CETh C BO3MOXKHOCTBIO HPOCMOTpPA
BHJIEOMATEPUAJIOB U IPE3CHTALHH, TOCTYH B
WuTeprer, k OBC, anekTpoHHBIM 00pa30BaTENbHBIM U
MH(POPMAIIMOHHBIM PecypcaM, CUCTEME YIIPABICHUS
yueOHbIMU Kypcamu Moodle.

[epeHocHOit HOYTOYK (MMOCTOSIHHOE XpaHCHHUE B
ayn.271 xapenpsr OnHX)

IMpunTep. Kommiekt yue6Hoit Mmebenn. KomndecTso
HOCaI04HBIX MecT - 12

AynauTopust AJ1sl IPOBEICHUS 3aHITHH MenoBast 10cKa, 3KpaH, MPe3eHTallMOHHAS TEXHHKA, MPUCTIOCOOIIEHO
JIEKIIHOHHOTO ¥ CEMMHAPCKOT0 THIIA, yueOHO-HarJIs IHbIE TTOCOOHS

IPYIIOBBIX U MHAMBUIYAIbHBIX (mmocrostHHOE XpaHeHue B ayn.150).

KOHCYJIbTALlUH, TEKYILEro KOHTPOJIS U Kowmrmurexr yue6noit mebernn. 11Ikad BHITSHKHOM.

IIPOMEKYTOUHOM aTTeCTallH, KonugectBo nocagounsix mect 20

Jlexmmonnast ayzuropust Ne 271

Tynbckas ob6macts, HoBoMoCKOBCKuit

paiion, r. HoBomockoBck, ynuna JpyxOsl,

1. 80

Tynbckas o6macts, HoBoMoCKoBCKuit

paiioH, T. HoBoMoCKOBCK, ynuma J{pyxOsl,

1. 86

AyauTopust 1J1sl CaMOCTOSITeNIbHON paboThl, | KoMmbloTepHBIi Ki1ace ¢ 2 pabouiMH MecTaMH, MIPUCTIOCOOIICHO

Yuebnas nmaboparopust

ayn.Ne 269

Aynuropus U IpOBEACHUS 3aHATHH
11a00PaTOPHOTO U CEMHHAPCKOT'0 THUIIA,
TPYIITOBEIX U WHIMBUIYaTbHBIX
KOHCYJIbTALlUH, TEKYILIEro KOHTPOJIS
Tynbckas o6macts, HoBoMOCKOBCKHit
paiion, r. HoBomockoBck, ynuma ApyxOsl,
1. 80

Cronpl XUMHUYECKHUe, Ka(bl BBITSHKHBIC, ITKa)
CYLIMWJIBHBIM, MOWKU. MenoBas gocka.

Komriekt y4eOHOTro 1ab0paTOpHOTro 000pyIOBaHUS:
BECBI TEXHHYECKHE AIICKTPOHHBIC, BEChI TCXHUYECKHE
TapupHbIC, TUTPOBAIBHBIC YCTAHOBKH, KATIOPUMETPBI,
IBIMOMETPHI, Hacockl KamoBckoro, ammapats! Kumra,
TEPMOCTATHI | JIp.

KOMIIeKTsl XUMHYECKO#H TTOCYAbl H XUMHYECKUX
PEaKTHBOB.

Y4eOHo-HarIsIIHBIe TOCOOHS (TIOCTOSTHHOE XpaHEHHE B
ayn.150),

KonnyecTBo mocajouHbIX MecT -32

13.1. Komnbiorepsl, HHPOPMALMOHHO-TEJICKOMMYHHKANMOHHbBIC CETH, alllIAPATHO-

IMPpOrpaMMHbI€ 1 AYANOBU3YyaAJBbHBIC CPEACTBA:

Hoyt6yk hp 4,2 TTu, ¢ onepaTuBHO# maMsTeio 8 Moaiir, kecTkuM quckoM | TOAHT ¢ BO3MOXHOCTBIO
MPOCMOTpa BUIEOMATEPUANIOB M MPE3CHTAINH, ¢ HEOrpaHUYCHHBIM J0cTynoM B MHTepHeT, k OBC, 31eKTpoHHBIM
o0Opa3oBaTeNbHBIM UM HH(GOPMAMOHHBIM pecypcaM, 0a3e NaHHBIX 3JEKTPOHHOro Karajora MHcTuTyTa, cucreme
yrpasiieHust yaeOHsiME Kypcamu Moodle, yue6Ho-MeTonuueckuM MaTepraiaMm, MpoeKTop, IKpaH.

13.2. IIporpammHoe obecnevyeHue

KOPIIOPAaTHBHOTO pacnpocTpaHeHHs

1. Onepamnuonnas cucrema (MS Windows, MS Access, MS Visual Studio, MS Office 365A1, neiictByer
6eccpounas nurensus mo noamucke Azure Dev Tools for Teaching (6eiBmr. Microsoft Imagine Premium) UT
none3oBarens: 000340011208DF77, wupentudurarop mommucku: a936248f-3805-4c6a-a64f-8c344976ef6d,
unentudukarop noxamucunka: ICM-164914, NUJI yuernoit 3amacu: Novomoskovsk Institute (branch) of the
Federal state budgetary educational institution of higher education “Dmitry Mendeleev University of Chemical
Technology of Russia”.

2. Tabmmunsit mpoueccop (LibreOffice Calc) pactipoctpansiercs mon nunensueit LGPLv3

3. Apxusatop 7zip (pacnpoctpansercs noz juuensueit GNU LGPL license)

4. Apxusarop Zip (public domain)

5. Adobe Acrobat Reader - I1O Acrobat Reader DC u moOuinsHOe mnpuiokenune Acrobat Reader ssistrorcs
OecruiaTHBIMH " JIOCTYIIHBI TSt
(https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html)

6. Bpaysep Mozilla FireFox (pacupocrpansercs mox auuensueit Mozilla Public License 2.0 (MPL))


https://ru.wikipedia.org/wiki/Public_domain
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
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14. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHUA JUCHUITIJIMHBI

HaumenoBanue @opMBI 1 METOABI KOHTPOJIS H
OcHOBHbBIE MOKA3aTeTH OLEHKH

pa3nesion P—

Pa3nen 1. 3uaer: Tekymuii KOHTPOJIb

Xumus Kak paszen - TEpMHUHOJOTHIO M  HOMEHKIATypy  BaxHeHmux | OyenHusauue ypoGHs 3HAHUU:

eCTECTBO3HAHUS — XUMHYECKHX COEIMHEHHH; — OILIEHKa YCTHOI'O OIIpOca Ha BCEX

HayKa O BEIIeCTBaX U
UX MPEBPAICHUIX
1.1 OcHoBHEIE
[OHSATHUS U 3aKOHBI
XUMHUU

1.2 Ctpoenue atoma
M CHCTEMAaTHKa
XAMHUYECKUX
3JIEMEHTOB
Ilepuonuueckuit
3axoH JI.1.
Meunneneesa.

1.3 Xumnueckas
CBSI3b M CTPOCHHUE
MOJIEKYT

- OCHOBHBIC IIOHATHUS ¥ 3aKOHBI XUMUH;
- 3JICKTPOHHOE CTPOCHHE aTOMOB M MOJIEKYJT;
- OCHOBBI TECOPHUHM XMMHHYECKOH CBSI3M B COEAMHCHUAX

pa3HBIX THIIOB, CTpOGHI/IC BCIIIECTBA B
KOHACHCUPOBAHHOM COCTOSIHUU.
Ymeer:

- HCIIOJIB30BaTh OCHOBHBIC ITOHATHUA U 3aKOHBI
€CTECTBCHHLIX HAYK,
- HCIIOJIB30BaTh METOABI MATEMATHYCCKOI'O aHaJIn3a u

MOJICTTNPOBAHMS,

—  OOBACHATH CTPOCHHE aTOMOB M MOJIEKY,

—  ohopMIATH  pe3yJabTaThl TEOPETHYECKHX  PadoT,
(hopMynupOBaTh BHIBOMBL.

Buaaneer:

- HaBBIKAMU TCOPETUYECCKOTO UCCIICAOBAHUA CTPOCHUE
MOJIEKYJIBI U €T0 BJIUAHUA HA CBOICTBa BCIICCTBA,

- HaBbIKAMH BBIIIOJIHCHHUS OCHOBHBIX BHIIOB
XUMHYECKHX PAaCUCTOB.

BUJIaX 3aHATHH

Oyenusanue pesyrbmamos 00yuenus 6
sude yMeHuUll U HABbIKOS:

—  OIICHKA 3 TECTHI

— OIeHKa 3a JJab0paTOPHBIH
MIPaKTHKYM

— OIEHKA pPe3yJbTaToB
KOHTPOJIBHOTO KOJUTOKBHYMa.
IIpomexyTouHasi aTTecTanus
OLICHUBAHHE YPOBHS
chopMHPOBAHHOCTH KOMIETCHINH Ha
JK3aMeHe

Pa3nen 2 3Haer: Texymmii KOHTPOJIb
OCHOBHEIE —  OCHOBHBIC ITOHATHS XMMUYECKOH TEPMOJIUHAMUKH; Oyenueanue ypoGHs 3HAHUIL:
3aKOHOMEPHOCTH —  3aKOHBI TEPMOXHUMHUH, — OIIEHKa ychnoro oIpoca Ha BCeX
MPOTEKAHUS —  OCHOBHBIC ITOHATHS U 3aKOHBI XUMHUYECKOI KMHETUKY; | BHIAX 3aHATHH
XUMHYECKUX —  OCHOBHBIE METO/IbI TEOPETHYECKOTO U OWWWW{ Ppesynbmamos o0yuenus 6
IPOLIECCOB. SKCIIEPUMEHTAIILHOIO UCCIIEI0BAHYA . 6ude yMeHull U HABbIKOS.
2 1 OCHOBEL YMmeer: — OIICHKA 34 TCCThI 3
o —  OOBSACHATH NPOTEKaHHE OCHOBHBIX XHMHYECKHX —  OIEHKA 3a TabOPaTOPHBIA
XUMHUYCCKOU IIPOLIECCOB; MPaKTUKYM
TEPMOAMHAMHUKH —  onpeznensaTh QYHKIMU COCTOSHUS CUCTEMBI, — OHCHKA pE3yJIbTaTOB
2.2 Xummeckast —  paccuuTHIBaTh CKOPOCTU XUMHUECKUX PEAKIIUN B KOHTPOJIBHOT'O KOJLIOKBHYMa.
KHHETHKA U TOMOTEHHBIX U T€TEPOr€HHbIX CHCTEMaXx; MpomesyTounas aTrecTanus
XUMHUYECKOC —  IPHMEHATH 3aKOH JEHCTBHA Macc I 0OPaTUMBIX OLCHUBAHUE ypPOBHS y
paBHOBECHUE TPOILIECCOB; cOpMUPOBAHHOCTH KOMIIETEHIIUH Ha
—  HCIIONB30BATh 3JIEMEHTAPHBIE METOIbI XHUMHYECKOTO OK3aMEHE
HCCIIEIOBAHNs BEIIECTB IIPH PEIICHUU
JKCIIEPUMMEHTANIBHBIX 3a/1a4,
—  o(opMIAT pe3y’bTaThl  IKCIIEPUMEHTAIbHBIX |
TEOPETHYECKUX PadoT, (POPMYINPOBATH BBIBOBI.
Buaapeer:
—  HaBBIKaMM TEOPETHUYECKOTO M IKCIIEPUMEHTAIBHOIO
HCCIIEIOBaHNUs XMMUYECKUX TIPOLIECCOB;
—  HaBbIKAMM IIPOBEIEHUS XMMHYECKUX OIBITOB H
JKCIIEPUMEHTOB,
—  HaBBbIKaMH BBIIIOJIHEHUS OCHOBHBIX BUIOB
XMMHUYECKUX PACUETOB,;
—  HaBBIKaMH 00pabOTKH 3KCHEPUMEHTANBHBIX JAHHBIX 1
aHaJIM3a IMOJYYCHHBIX PE3YyJIbTATOB .
Paznen 3 3naer: Tekyuuii KOHTPOJIb
PacTBopsI U Apyrue —  crmocoOBI BEIpaXKEHHs COCTaBa PacCTBOPOB Oyenueanue ypoeHs 3HAHUIL:
JIMCTIEPCHbIE —  CBOICTBa pacCTBOPOB JICKTPOIUTOB — OIEHKA yCTHOTO ONPOCA HA BCEX
cucteMbl. CItocoOBI —  OCHOBHBIC IIPOLIECCHI B pACTBOPAX JICKTPOJIMTOB, BUAaX 3aHATHH
BBIPAKEHHS —  TEOPHIO JIIEKTPOIUTUYECKON TUCCOLMAIINY OueHueaHuev pe3yﬂbmam.oe obyuenus 6
KOHIIeHTpAITHiA C.Appennyca; ) 8uUOe yMeHUll U HABbIKOG:
PAacTBOPOB. —  OCHOBHBIE THUIIbI THAPOJIN3A COJIEH; — OLCHKa 3a TECThI )
) - CTPOCHHE u CBOIiCTBa KOOpJIMHAIIMOHHBIX | — OIICHKA 3a Ha60paT0pHI>II/I
JIEKTPOJIUTHYECKAS CoeHHeHMi: MPaKTHKYM

JIACCOIUAIINS U
WOHHBIE PeaKIIUu.
T'uaponus coneil.
KommekcHeie

—  OCHOBHBIC METO/IbI TEOPETHIECKOTO U
9KCHEPUMEHTAIEHOTO HCCIIEIOBAHMS PACTBOPOB

YmMmeer:

—  OOBSCHATH NPOTEKaHHE OCHOBHBIX (DU3HKO-

— OIICHKA pPe3yJbTaToB
KOHTPOJIBHOT'O KOJUIOKBHYMa.
IIpoMeskyTOUHASI aTTeCTALMSA
OLIEHHBAaHHUE YPOBHS
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COEIMHEHUS

XMMHYECKHX IIPOLECCOB B PACTBOPAxX IEKTPOIIUTOB;
00BACHATH CBOMCTBA PACTBOPOB EKTPOIUTOB;
HCTIONIB30BATh PA3IMIHBIC TEOPUH I OOBSICHECHUS
CBOJCTB PacTBOPOB;

HCTIOJIB30BATh HIEMEHTapHbIe METOIBI XUMUIECKOTO
HCCIIE0BAHNs BEIIECTB IPH H3YUEHUH CBOICTB
pacTBOpoB

0oQOpMIITE  pe3yibTaThl  IKCIIEPUMEHTAIBHBIX |
TEOPETUYECKUX padoT, GOPMYyIHPOBATH BEIBOBI

Baapeer:

HaBBIKAMH PacyeTa U MPUTOTOBIEHHS PaCTBOPOB
3a/laHHON KOHLIEHTPALlKU;

HaBBIKAMH TEOPETHYECKOTO U IKCIIEPUMEHTAILHOIO
HCCIeN0BaHNs (PU3NKO-XUMUUECKHX TPOIIECCOB B
BOJHBIX PACTBOpaXx;

JNIeMEHTapHbBIMU TpHEMaMH pPabOTBl C XUMHYECKOMH
MOCYZI0H, BeCaMH, YCTaHOBKAaMH U Ipudopamu;
HaBBIKaMH 00pabOTKH IKCIEPUMEHTAIBHBIX JTaHHBIX U
aHAJIN3a OJyICHHBIX PE3yIbTaTOB

c(OPMHUPOBAHHOCTH KOMITCTCHITNIA Ha
JK3aMEHe

Pazngen 4
OKHUCIIUTENBHO-
BOCCTAHOBUTCJILHBIC
peakiuu.
DNEeKTPOXUMHUUECKHE
MPOIIECCHI.

3uaer:

THIIBI OKUCITUTETBHO — BOCCTAHOBUTENILHBIX PEaKINii;
OCHOBHBIE 3JIEKTPOXHMHYECKHUE IIPOIIECCHI;

METOJBl ONHCAHUS XHMHYECKHX PpaBHOBECHH B
pacTBopax  3JIEKTPOJIMTOB, MPOTEKAMuX B
TeTepOreHHBIX MpOoIeccax Ha TpaHmIle paszena das;
OCHOBHBIE METO/IbI TEOPETHIECKOTO U
9KCTIEpUMEHTAIBHOTO HCCIEJOBAHUS MIPOLIECCOB,
MIPOTEKAIOMNUX TIPH B3aHUMHBIX PEBPALICHHUAX
XUMHYECKOH U JIEKTPUUECKON GOpM SHEPTHH .

Ymeer:

OOBACHATH MPOTEKAHUE OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX [IPOIIECCOB

O0OBACHATH MPOTEKAHUE OCHOBHBIX
JNEKTPOXUMUYECKUX IIPOLIECCOB

HCTIONB30BATh 3JIEMEHTApPHBIE METOIBI XUMHYECKOTO
HCCIIEI0OBAHUsI CBOMCTB BEILIECTB MPH PELICHUH
SKCIIEPUMEHTAIbHBIX 3a]ay,

oGopMIIITE  pe3yNnbTaThl  AKCIICPHMEHTAJIBHBIX U
TEOPETHYECKHX PaboT, GOpMyIHPOBATH BEIBOJIBI.

Baapgeer:

HaBBIKAMH TEOPETHUECKOT'0 U KCIIEPUMEHTAIBHOTO
HCCIIeI0BAHNUS OKUCIUTEIBHO — BOCCTAHOBUTEIILHBIX
TIPOLIECCOB;

JJIeMEHTapHBIMH THpHEeMaMH pPabOTBl C XUMHUYECKOi
MOCYZIOH, BECaMH, YCTAaHOBKAMH U ITpUOOpamu;
HaBbIKaMH 00pabOTKH IKCIIEPUMEHTAIBHBIX TAaHHBIX U
aHaJIM3a MOIYyYEHHBIX Pe3yJIbTaToB .

Texkymuii KOHTPOJIb

Oyenusanue ypoGHs 3HAHUIL.

— OIIEHKa YCTHOTO OIpOca Ha BCEX
BUJAX 3aHATUH

Oyenuganue pe3ynbmamog ooyuenus 6
suUde yMeHull U HABbIKOG:

—  OIICHKA 32 TECTHI

—  OIIeHKa 3a J1abOpaTOPHBIN
TIPAKTUKYM

—  OIIeHKa Pe3yNbTaToB
KOHTPOJIBHOTO KOJUIOKBHYMA.
IIpomexyTOUHAS aTTeCTAIUS
OLICHUBAHHE YPOBHS
chopMHUPOBAHHOCTH KOMIIETEHIH Ha
JK3aMeHe

Paznen 5

IIpocroe BelecTBo.
bunapusie u
CJIOJKHBIE
XUMHUUYECKHE
COEJIHEHUS

3naer:

KJIacCH(UKAIMIO 1 HOMEHKJIATYPY MPOCTHIX BEIIECTB,
OWHAPHBIX M CIIOKHBIX XUMUUECKHUX COCTHMHCHUH;
OCHOBHBIE TIPUHIIMIBI U CHOCOOBI TIOJTy4EHHsT TIPOCTHIX
BEIECTB, OMHAPHBIX U CIOXKHBIX XHMHYECKIX
COETMHECHHI;

3aBUCHUMOCTb XUMUYECKUX CBOWCTB METAJIOB OT UX
nonokenust B [1C JI.11. MenneneeBa u B pany
CTaH/IAPTHBIX HJIEKTPOJHBIX MOTESHIHANIOB;
Ha3HaueHUe U 00JIaCTH IPHUMEHEHHs] OCHOBHBIX
METaJlIOB;

OCHOBHBIE METOJIbI TEOPETUYECKOTO U
9KCTICPIMEHTAILHOTO HCCIIEJOBAHUS XUMHIECKIX
CBOHCTB METAJIIOB;

CBOWCTBAa OMHAPHBIX M CJIOKHBIX COEAUHEHUM.

YMmeert:

0OBSICHATH TMPOTEKaHUE OKUCIIUTECIIbHO-
BOCCTaHOBHUTCIIbHBIX ITPOIECCOB
0OBSICHATH MPOTEKaHUE OCHOBHBIX
OJICKTPOXUMHUYECCKUX MTPOLECCOB

Texkymmii KOHTPOJIb

Oyenusanue YpoGHs 3HAHULL:

— OIIEHKa YCTHOTO OIpOca Ha BceX
BHUAX 3aHATHI

Oyenusanue pe3ynbmamog ooyuenus 6
8uUOe yMenull U HaBbIKOG:

— OIICHKa 32 TECTHI

—  OIleHKa 3a 1abopaTOpHBIN
TIPaKTHKYM

—  OILICHKA Pe3yJIbTaToB
KOHTPOJIBHOTO KOJUTOKBHYMa.
IIpomexxyTouHast aTTeCcTALUSA
OLICHUBAHHE YPOBHS
c(hOPMHUPOBAHHOCTH KOMITETCHITHI Ha
JK3aMeHe
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HCTIOJIb30BATh MIEMEHTapHbIE METOAbl XUMUUECKOTO
HCCIIE0BAaHNs CBOMCTB BELIECTB MPH PEIICHUH
SKCIIEpUMEHTANBHBIX 33/1a4;

0oQOpMILITE  pe3yNbTaThl  AKCIICPHMEHTAIBHBIX U
TEOPETHIECKHX PaboT, GOpMyIHPOBATH BEIBOJIBL.

Buaangeer:
- HaBbIKaAMHU aHalm3a u MOACIMpOBaHus,
TEOPETUIECKOTO u 9KCHEPHUMEHTAIBHOTO

HMCCICIOBAHMS XUMUYCCKUX COCIUHCHUI;

HaBbIKaMH UCIIOJb30BaHUEM CIIPABOYHON XUMHUYECKON
JIUTEPATYPBHI;

METOJIaMH TPOBEJCHUS XUMHUYECKUX peakiuil u
TIPOLIECCOB;

nmpueMaMu paboThl ¢ XUMHUYECKOW MOCYIION, BECaMu,
YCTaHOBKaMH U MPHOOPaMU;

HaBBIKaMH 00pa0OTKH HKCIIEPUMEHTAIBHBIX JaHHBIX
Y aHANU3a MOJIyYCHHBIX PE3YNIbTAaTOB;

HaBBIKAMH TIOATOTOBKH OTYCTOB I10 BHIMOJHECHHOMK
HCCIIeIOBATENBCKOH pabore.

Pasgen 6 Xumus
COEIMHEHHUI S-
3JIEMEHTOB

3Haert:

KJIacCH(UKAIMIO 1 HOMEHKJIATYPY IPOCTHIX BEIIECTB,
OWHAPHBIX U CJIOXKHBIX XUMUYECKHUX COCJIMHEHUI;
OCHOBHBIE IIPUHIIAIBI U CHOCOOBI TIOJTy4EHHST TIPOCTHIX
BEIECTB, OMHAPHBIX U CIOKHBIX XHUMHYECKUX
COCTMHCHUI;

3NIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYT;

OCHOBBI TEOPUH XHUMHYECKOH CBS3U B COCAMHEHHAX
Pa3HBIX TUIIOB, CTPOCHHE BELIECTBA;

XMMHYECKHE CBOICTBA S-3JI€MEHTOB  Pa3IHIHBIX
rpynn Ilepuoaudeckol cucTeMbl M HX Ba)KHEHIIMX
COCIUHCHUI;

Ha3HAuUeHWe W OO0JACTH NPHMCHEHHS OCHOBHBIX
XMMHYECKHX COeANHEHUH S-3JIEMEHTOB;
OCHOBHBIE XUMHUYECKHE CBOICTBA MPOCTHIX U CIOXKHBIX
BEIL[ECTB S-3JIEMEHTOB ¥ METO/IbI MX UCCIECHAOBAHMS;
COBpEMEHHEIE MaTeMaTHIeCKHe u ¢m3uko-
XMMHYECKHE€  METOABl  JUIi  pemleHus  3ajad
npodeccnoHaIbHOM A TeTbHOCTH

npaBuiIa paboThl B XUMHUYECKOIT 1abopaTtopuu.

Ymeer:

HCIOJIb30BaTh OCHOBHBIE OHATHUS U 3aKOHbI
€CTECTBEHHBIX HAYK;

HCIOJIb30BaTh OCHOBHBIE 3JIEMEHTApHbIE METOAbI
XUMHUYECKOTO HCCIIEOBAHUS MPOCTBIX W CIOKHBIX
BEIIECTB MIPU PEIIEHUH SKCIIEPUMEHTANIbHBIX 33/1a4;
aQHAJIM3UPOBATh U HCHOJB30BaTh 3HAHUS O CTPOECHUU
BEIIECTBA, NMPUPO/IE XUMUUECKOW CBSI3U B Pa3IMUHBIX
KJIaccaX XHUMHUYECKMX COEIUHEHUM I MOHMMaHMs
CBOWMCTB MaTepHajOoB U MEXaHHU3Ma XUMUYECKUX
MPOLIECCOB, NPOTEKAIOIIUX B OKPYKAIOLLEM MHPE;
NIPUMEHATb OCHOBHBIE 2JIEMEHTapHbIE METO/IbI
MaTeMaTUYEeCKOro aHaJIn3a U MOJETUPOBaHMS;
OCYIIECTBIIATH SKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS U
HCTIBITaHUS 110 331aHHON METO/INKE, COOMpATh U
AQHAJIM3UPOBATH JINTEPAaTypHbIE TaHHBIE;

oopMIISITE  pe3ynbTaThl  AKCICPHUMEHTAJIBHBIX U
TEOPETHIECKHX padoT, GopMyIHpOBaTh BHIBO/IbI;
UCTIONB30BaTh ~ 3HAHME  CBOMCTB  XHMHUYECKHX
3JIEMEHTOB, COCIMHEHUI U MaTepuagoB Ha UX OCHOBE

IS peteHus 3a7a4 podecCHOHATTBHOM
JIEATEIbHOCTH.
Buaapgeer:

HaBbIKAMH  HCHONB30BaTh 3HAHUA O CTPOCHHUU
BEILIECTBA, MPUPOJE XUMUYECKON CBSI3U B Pa3IMUHBIX
KJaccax XMMUYECKHUX COCIMHEHUH I NOHUMAaHUs
CBOWCTB MaTepHalioB U MEXaHU3Ma XHUMHUYECKHUX
MPOIECCOB, MPOTEKAIOIIUX B OKPYKAOIIEM MHUPE;

HaBBIKAMH aHanm3a u MOJICTTHPOBAHMYS,
TEOPETHIECKOTO u 9KCIIEPHIMEHTAIILHOTO

Texymmii KOHTPOJIb

Oyenusanue ypoeHs 3HAHUIL.

— OIIEHKa YCTHOTO OIpOca Ha BCEX
BUJAX 3aHATUH

Oyenusanue pe3ynbmamog ooyuenus 6
8uUde yMeHull U HABbIKOG:

—  OIICHKA 3a TEeCThI

—  OIIeHKa 3a J1abOpaTOPHBIN
MPaKTUKYM

—  OIIeHKa Pe3yNbTaToB
KOHTPOJIBHOI'O KOJUIOKBHYMA.
IIpomesxyTouHAasi aTTeCTAUS
OLICHUBAHHE YPOBHS
copMHUPOBAHHOCTH KOMIIETSHIHH Ha
JK3aMEHe
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WCCIICIOBAHMSI XUMUYECKUX COCTUHEHUN;
OCHOBHBIMHU JIEMEHTAPHBIMU METOJAAMU XUMUYECKOTO
HCCIIEJOBAHUS IPOCTHIX U CJIOXKHBIX BEUIECTB MIPU
PeIICHUN TIPUKIIATHBIX 337134,

HaBbIKaMH UCII0Jb30BaHUEM CIIPABOYHON XUMHUUECKON
JIUTEPATYPHI;

METOAaMH TIPOBEACHUS XUMHUYECKHX peakuuid u
MIPOLIECCOB

nmpueMaMu paboThl ¢ XUMHUYECKOW MOCYNION, BECaMu,
YCTaHOBKaMH U MPHOOPaMU;

HaBBIKaMH 00pa0OTKH DKCIIEPUMEHTATBHBIX JaHHBIX
Y aHAJIN32 MTOJTyYCHHBIX PE3YJIbTATOB;

HaBBIKAMH ITOATOTOBKH OTYETOB IT0 BEITTOJTHCHHOM
HCCIIeI0BATENBCKOH pabore.

Pasgen 7 Xumus
coenuuenuii d-
3JIEMEHTOB

3naer:

KITacCU(UKAIMIO 1 HOMEHKJIATYPY MPOCTHIX BEIIECTB,
OWHAPHBIX U CIIOXKHBIX XUMUUECKHX COCTUHCHUH;
OCHOBHBIE IIPHHIIAIEI U CHOCOOBI TIOJTyYEHHST TIPOCTHIX
BEILECTB, OMHAPHBIX M CIOXKHBIX XUMHUUECKUX
COCIUHCHUI;

3NIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYT;

OCHOBBI TEOPUH XHUMHYECKOH CBS3UM B COCAMHEHHAX
Pa3HBIX THIIOB, CTPOCHHUE BEIIIECTBA;

XHUMHYECKUE CBOWCTBA  (I-7eMEHTOB  pa3sMMUHBIX
rpynn Ilepuoauueckoil cucreMbl U UX Ba)KHEHIIHMX
COCTMHCHUI;

Ha3HAuUeHHe W OO0JACTH NPHMCHEHHS OCHOBHBIX
XMUMHYECKUX COeiuHEHnH (-31eMeHTOB;
OCHOBHBIE XUMHUYECKHE CBOICTBA MPOCTHIX U CIOXKHBIX
BEIIIECTB S-3JICMEHTOB U METO/bl UX HCCIICAOBaHUS;
COBpPEMEHHbIE MaTeMaTU4ecKue u ¢du3uKo-
XUMUYECKHE  METOAbl  JUli  pelleHus  3ajay
npodeccnoHaIbHOMN AeATeTbHOCTH

npaBuia paboThl B XUMHYECKOH 1a00paTOpHH.

YmMmeer:

HCIIOJIb30BATh OCHOBHBIC OHATHS U 3aKOHBI
€CTECTBEHHBIX HaYK;

HCTIOJIb30BaTh OCHOBHBIE DJIEMEHTapHbIE METOMbI
XMMHYECKOTO HCCIIEIOBaHHS IPOCTBIX U  CIOMHBIX
BEILECTB MIPU PELICHUH SKCIIEPUMEHTAIBHBIX 337134,
AHAJIM3UPOBATh M MCIOJIB30BAaTh 3HAHUS O CTPOCHUM
BEIIIECTBA, TPUPOJIE XUMHYECKOH CBA3M B Pa3IMYHBIX
Kilaccax XUMHYECKMX COCAMHEHWH JUIi HNOHUMaHUS
CBOMCTB MarepHaJoB ¥ MEXaHH3Ma XHUMHYECKHX
IIPOLIECCOB, IPOTEKAIOIINX B OKPYXKAIOLIEM MUPE;
MIPUMEHSTh OCHOBHBIE DJIEMEHTapHbIE METO/IBI
MaTeMaTHYEeCKOTO aHaIn3a U MOJICTINPOBAHHUS;
OCYIIECTBIIATH IKCIIEPHMEHTAIbHBIE NCCIICA0BAHUS U
UCIBITaHUS 110 33/IJaHHON METOMKE, COOMpATh U
aHAJIM3UPOBATh JINTEPATYPHBIC TaHHBIC;

oopMIIITE  pe3yNbTaThl  AKCHEPUMEHTANBHBIX |
TEOPETUYECKHX paboT, GOpMYIHPOBATH BHIBOJIBL,
UCIIONB30BaTh ~ 3HAHWE  CBOMCTB  XUMHUYECKHX
JJIEMEHTOB, COCANHEHUH M MaTepHaJlOB Ha MX OCHOBE

JUIS pelieHus 3a7a4 npodecCHoHaTbHON
JIeATEeIbHOCTH.

Baaneet:

- HABBIKAMH  HWCIIOJIb30BaTh 3HAHHUS O CTPOCHHHU

BEIIECTBA, TIPUPOJIC XUMUIECKOW CBSI3U B PA3IUYHBIX
KllaccaX XUMHYECKUX COCAWHEHUH Ui TOHUMAaHUS
CBOWCTB MAaTEpHAIOB W MEXaHW3Ma XHMHUYECKHX
MPOLIECCOB, MPOTEKAIOLINX B OKPY)KAIOIIEM MUDE;
HaBBIKAMHU aHanM3a " MOJICITUPOBAHUS,
TEOPETUYECKOTO u 9KCIIEPUMEHTAILHOTO
UCCIIEZIOBAaHUSI XUMHUYECKUX COCTUHEHMIA;
OCHOBHBIMH 3JIECMEHTAPHBIMU METOJJAMU XUMHYECKOTO
HCCIIEIOBAHUS MTPOCTHIX M CIIOKHBIX BEIECTB IIPH
pelIeHHHU IPUKIIAIHBIX 337134,

HABBIKAMH HCIIOJIb30BAHUEM CIPABOYHON XHMHUECKON

Texkymuii KOHTPOJIb

Oyenusanue ypoeHs 3HAHULL:

— OIEHKa YCTHOTO OMpOca Ha BceX
BHUIAX 3aHATHI

Oyenusanue pe3ynbmamog ooyuenus 8
6uUde YMeHUll U HABbIKOS.

— OIICHKA 32 TECTHI

—  OIIeHKa 3a J1abOpaTOPHBIN
MIPaKTHKYM

— OIEHKA pPe3yJbTaToB
KOHTPOJIBHOTO KOJUIOKBHYMa.
IIpomexxyTOouHast aTTecTALUS
OLICHUBAHHE YPOBHS
copMHUPOBAHHOCTH KOMIIETEHIH Ha
JK3aMeHe
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JITEPaTypEbI;
METOJaMH TPOBEINEHHUS XUMHYECKHX pEakIuid U
IIPOLIECCOB

npueMaMy paboTHl ¢ XUMHUYECKOH IOCyIoH, Becamu,
YCTaHOBKaMH U IPUOOpaMH;

HaBBIKAMH 00Pa0OTKH SKCHEPUMEHTAIBHBIX JaHHBIX
U aHaJIM3a MOJTy4EHHBIX PE3yJIbTaTOB;

HABBIKAMH TIOJI'OTOBKH OTYETOB IO BBIMTOIHEHHON
HCCIIeTIOBATEIILCKON padoTe.

Pasgen 8 Xumus
COeIMHEHUH P-
3JIEMEHTOB

3Haert:

KIIacCH(UKAINIO 1 HOMEHKJIATYPY MPOCTHIX BEIIECTB,
OWHAPHBIX U CIIOXKHBIX XUMUIECKHX COCTUHCHUH;
OCHOBHBIE IPUHIIUIBI U CHOCOOBI TTOTy4EHHS IPOCTHIX
BEILECTB, OMHAPHBIX U CIOKHBIX XHUMHUUECKUX
COCIMHCHUI;

JNIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKY;

OCHOBBI TCOPUU XHUMUYECKOH CBSI3HM B COCTUHEHMSX
Pa3HBIX TUIIOB, CTPOCHHE BELICCTBA;

XMMHYECKHE CBOWCTBA [-3JIEMEHTOB  Pa3IHIHBIX
rpynn Ilepuoaudeckol cucTeMbl M HX Ba)KHEHIIMX
COCIUHCHUI;

Ha3HaUeHWe W OO0JACTH NPHMCHEHHS OCHOBHBIX
XUMUYECKUX COCTUHEHHUH P-2]1EeMEHTOB;
OCHOBHBIE XUMHUYECKHE CBOICTBA MPOCTHIX U CIOXKHBIX
BEIL[ECTB S-3JIEMEHTOB ¥ METO/IbI X UCCIIE0BAHMUS;
COBPEMEHHBIC MaTeMaTHIeCKHe u ¢usuko-
XMMHYECKHE€  METOABl  JUIi  pemIeHHus  3ajad
npodeccnoHaIbHOHN AeSTeTbHOCTH

npaBmiIa paboTHl B XUMHUYECKOIT 1abopaTopuu.

Ymeer:

HCIIOJIb30BaTh OCHOBHBIE MOHATHUS U 3aKOHBI
€CTECTBEHHBIX HAYK;

HCTIONB30BaTh OCHOBHBIE JJIEMEHTapHBIC METOJIBI
XMUMHYECKOTO HCCIEAOBAaHUS TPOCTBIX M CIIOKHBIX
BEIICCTB MPU PEIICHUN SKCIIEPUMCHTAIBHBIX 3a/1a4;
AQHAJIM3UPOBATh M HCIONB30BaTh 3HAHUS O CTPOCHHU
BEIIECTBA, NMPUPO/IC XUMUUYECKOH CBSI3U B Pa3IHMUHBIX
KJIacCaX XHMMHYECKHX COCIUHEHUH Ui MOHMMaHUS
CBOICTB MAaTEpHaJOB M MEXaHH3Ma XUMHYECKHUX
MIPOLIECCOB, MPOTEKAIOLINX B OKPYXKAIOLIEM MHPE;
MIPUMEHATH OCHOBHBIE SJIEMEHTapHBIE METOIBI
MaTeMaTHYECKOTO aHaJM3a U MOJICIIUPOBAHUS;
OCYIIECTBIATh 3KCIIEPUMEHTAIbHBIC UCCIICJOBAHHS U
WCTIBITaHUS 110 33JaHHON METONKE, COOMpaTh U
aHAJIM3UPOBATH JINTEPATypPHbIE TaHHBIE;

0pOpPMIIATE  PE3YJbTAThl  DKCICPUMEHTANBHBIX U
TEOPETUYECKUX PaboT, GOPMYIHPOBATH BHIBOJIBI,
HCTIONIb30BaTh ~ 3HAHWE  CBOWCTB  XHMHYECKHX
9JIEMEHTOB, COSIMHEHUI U MaTepHalioB Ha UX OCHOBE

IS pemeHus 3a7a4 podecCHOHATBHOM
JIEATEIbHOCTH.
Baapgeer:

HaBbIKAMM  HCIIOJIb30BaTh 3HAHUS O CTPOCHHUHU
BEIIECTBA, MPUPOJE XUMHUECKON CBSI3U B PA3JIMYHBIX
KJlaccaX XMMHYECKMX COEIMHEHWH Ji1 TOHHUMAaHMSI
CBOMCTB MaTepuajoB W MEXaHU3Ma XUMHYECKHUX
MIPOLIECCOB, MPOTEKAIOLINX B OKPYKAIOLIEM MUDE;
HaBBIKAMH aHaNIM3a " MOJIETTUPOBAHUS,
TEOPETHUECKOTO " 9KCIIEPUMEHTAIEHOTO
HCCIIeIOBAaHUS XUMHYECKHX COCTUHECHHI;
OCHOBHBIMHU 3JIEMEHTAPHBIMU METOAAMU XUMUYECKOTO
HCCJIEeI0BaHUS MPOCTHIX U CJIOKHBIX BEIIECTB MPU
pelleHn TPUKIAIHBIX 3a/1a4;

HaBbIKAMHU HCIIOJIb30BaHUEM CITPABOYHON XMMHUECKOU
JINTEPATYPBHI;

METOJIaMH TPOBEJCHUS XUMHUYECKUX peakiuil u
TPOLIECCOB

npueMaMu paboThl ¢ XUMHYECKOH IMOCYNION, BECamu,
YCTaHOBKaMH U IPHOOpaMu;

Texymmii KOHTPOIb

Oyenusanue ypoGHs 3HAHUIL:

— OIEHKa YCTHOTO OMpOca Ha BceX
BUJIaX 3aHATHH

Oyenusanue pesyrbmamos 00yuenus 6
8uUde yMeHuUll U HABbIKOB:

—  OIICHKA 3 TECTHI

—  OIIeHKa 3a J1abOpaTOPHBIN
MIPaKTHKYM

— OIICHKA pPe3yJIbTaToB
KOHTPOJIBHOTO KOJUTOKBHYMa.
IIpomesxyTouHAasi aTTeCTAUS
OLICHUBAHHE YPOBHS
chopMHPOBAHHOCTH KOMIETCHIMH Ha
JK3aMeHe
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HaBbIKaMH" O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX
1 aHaJIM3a IMOJYYCHHBIX PE3YJIbTATOB;

HaBBIKAMH IIOJI'OTOBKH OTYETOB I10 BBIMTOIHEHHOMN
HCCIeN0BaTeIbCKON paboTe.

Pa3gen 9 Xumus
coeaunenui f-
3JIEMEHTOB

3Haer:

KITacCU(UKAIMIO 1 HOMEHKJIATYPY NMPOCTHIX BEIIECTB,
OMHAPHBIX U CIIOXKHBIX XUMUUECKHUX COCTUHEHUIH;
OCHOBHBIE MPUHIIUIBI U CHOCOOBI TTOTy4EHHS IPOCTHIX
BEIECTB, OMHAPHBIX U CIOKHBIX XUMHYECKIX
COCITUHECHUI;

2JIEKTPOHHOE CTPOEHHE aTOMOB U MOJICKYJI;

OCHOBBI TCOPUU XHUMUYECKOH CBSI3HM B COCTUHEHHAX
Pa3HBIX TUIIOB, CTPOSHHUE BEIIECTBA;

XuUMHUeckie cBoiictBa  f-amementoB  pazmmumBIX
rpynn Ilepuoauueckoil cucTeMbl U UX Ba)KHEHIIHX
COCIMHCHUI;

Ha3HaueHWe M O00JaCTH NPHMEHEHHS OCHOBHBIX
XMMHYECKHX COEAMHEHUH S-3JIEMEHTOB;
OCHOBHBIE XUMHYECKHE CBOICTBA MPOCTHIX U CIOXKHBIX
Bemtects f-amemenTos n MeTomBI MX UccneOBaHYS;
COBpPEMEHHBIE MaTeMaTU4ecKue u ¢du3uKo-
XUMUYECKHE  METOAbl  JuIi  pelleHus  3ajay
npodeccnoHaIbHOMN NesTeTbHOCTH

npaBmiIa paboTHl B XUMHUYECKOIT TabopaTopuu.

YMmeer:

HCIIOJIb30BATh OCHOBHBIC OHATHS U 3aKOHBI
€CTECTBCHHBIX HAYK;

UCIIOJIb30BAaTh OCHOBHBIC ~JJIEMEHTApHbIC METOMBI
XMMHYECKOTO HCCIIEIOBAaHHS IPOCTBIX W  CIOXHBIX
BEILECTB IIPU PELICHUH SKCIIEPUMEHTAIBHBIX 33/1a4;
QHAIM3UPOBATh M HCIIOJB30BAaTh 3HAHHUS O CTPOCHUH
BEILECTBA, IPUPOAE XUMHUYECKOI CBS3U B Pa3IIMIHBIX
Kilaccax XUMHYECKMX COCAMHCHHH JUIl HNOHUMaHUS
CBOMCTB MarepHaJoB ¥ MEXaHHU3Ma XHUMHYECKHX
IPOLIECCOB, NPOTEKAIOIINX B OKPYXKAIOLIEM MHPE;
MPUMEHSTh OCHOBHbIE SJIEMEHTAPHBIE METO/IbI
MaTeMaTHYEeCKOTO aHalIn3a U MOJICTINPOBAHHUS;
OCYIIECTBIIATh IKCIICPHMEHTAIbHBIE HCCIICIOBAHUS U
HCTIBITAHUS 110 33JJaHHOI METONKe, COOMpaTh 1
aHAIN3UPOBATh JINTEPaTypHBIE JaHHEIE;

oopMIIITE  pe3yNbTaThl  AKCHEPUMEHTANBHBIX |
TEOPETUUECKHX paboT, GOpMYIHPOBATH BBIBOJIBL;
UCIONB30BAaTh ~ 3HAHME  CBOWCTB  XHUMHYECKHX
9JIEMEHTOB, COCJMHEHHII U MaTepUaoB Ha UX OCHOBE

JUTSE pelieHus 3a1a4 MpodecCHOHATTBHOM
JIEATEILHOCTH.
Baaneer:

HaBbIKAMHM  HUCIIOJIb30BaTh 3HAHUA O CTPOCHUU
BEIIECTBA, IPUPOJIC XUMUIECKOH CBSI3U B PA3NUYHBIX
KllaccaX XUMHYECKUX COCAWHEHWH Ui TOHWMAaHUS
CBOWCTB MAaTEepHaJOB W MEXaHW3Ma XHMHUYECKHX
MIPOIIECCOB, MPOTEKAOIINX B OKPYKAIOIIEM MHPE;
HaBbIKaMU aHanM3a U MOJIETTUPOBAHMUS,
TEOPETUYECKOTO u SKCIEPHUMEHTAIBHOTO
UCCIIEI0BaHUS XUMHYECKHUX COCIMHEHM;
OCHOBHBIMU 3JI€MEHTAPHBIMU METOJaMU XUMHYECKOTO
HCCIIeJOBaHUS MPOCTHIX U CJIOXKHBIX BEIIECTB MIPU
PelIeHHHU IPUKIIAHBIX 337134,

HABBIKaMH UCIIOJIb30BAHUEM CIIPABOYHON XUMHUECKON
JTUTEPATYPHI;

METOJaMH TIPOBEACHUS XUMHUYECKAX pEakuuid |
MPOLIECCOB

npueMaMy paboThl ¢ XUMHYECKOH MOCyIOH, Becamu,
yCTaHOBKaMH1 M IPHOOpamMu;

HaBBIKaMH 00pabOTKH SKCIIEPUMEHTABHBIX JaHHBIX
¥ aHAJN32 TTOJTyYCHHBIX PE3YJIbTATOB,;

HAaBBIKaMH MTOJTOTOBKH OTYETOB IO BHIMIOJIHEHHOM
HCCIIeIOBATENLCKOH padoTe.

Texkymuii KOHTPOJIb

Oyenusanue ypoeHs 3HAHULL:

— OIIEHKa YCTHOTO OIpOca Ha BceX
BHUIAX 3aHATHI

Oyenusanue pe3ynbmamog ooyuenus 6
sude yMeHuUll U HABbIKOB:

— OIIEHKa 32 TECTHI

— OIICHKA pPe3yJbTaToB
KOHTPOJIBHOTO KOJUIOKBHYMa.
IIpomesxyTouHasi aTTecTalus
OLICHUBAHHE YPOBHS
c(hopMHUPOBAHHOCTH KOMIIETSHITHH Ha
JK3aMeHe
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Ipunoxenue 1
AHHOTANUA

padoueii mporpaMMbl AU CUMILJIMHbBI

b1.0.15. «O61mas u HeopraHu4YecKast XHMHUS

1. O6urass TpynoemMmkocThb (3.€./ uac): 7 / 252. dopMa NMpoMeRyTOUHOrO KOHTPOJIA: 3a4eT, dK3aMeH. Jlucuurinna
n3ydaetcsa Ha 1 Kypce Bo 2 u 3 cemecTpax.

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnunumHa peanu3yercs B paMkax o0s3arensHoit yactu OIIOIN, 610k 51.0.14.

JucnumumHa Gasupyercs Ha AUCHUILIMHAX (MOAyisax): MatemaTtnka, Du3WKa W SBISETCS OCHOBOW IS
TOCTIEIYIOIIUX JUCIATUTINH

3. lleab ¥ 32724 U3yYeHUS AUCHMIIIMHBI
Lenpro OCBOEHUS NUCIMIUIMHBI SBISETCS TEOpPETHYECKas W MPAKTUIeCKas MOATOTOBKA CTYACHTOB IIO

OCHOBHBIM (()yHIAMECHTAJIILHBIM) pa3jiellaM XHMHH C YYETOM COBPEMEHHBIX TCHICHIIMUA pPa3BUTHUS XUMHUYCCKOU

HAYKH, 4TO 00CCIIEYNBACT PEIICHUE BBITYCKHHUKOM 33724y Oynyiieil mpoeCCHOHAIBHOM eI TeIbHOCTH.

3amauym npenojaBaHus JUCIUILITUHBI .

3amayamMu penojaBaHus AUCIUTIINHBI SBIISIETCSI:

® MOJyYCHHE TCOPETUYCCKUX 3HAHUN OCHOBHBIX 3aKOHOB OOIICH M HEOPraHWYECKOH XUMHHM U CHCTEMHOE HX
WCIOJIb30BaHUE TPY N3YUYCHUU XUMUYECKUX PEAKIIUi C y4acTHeM HEOPTraHMUYECKUX BEIECTB;

e T[ONyYCHHWE NPAKTHUCCKUX HABBIKOB BEHIIOJHEHHS SKCICPUMEHTOB IO OOIIel W HEOPraHWYECKOH XUMHH B
XAUMHUYECKOi mabopaTopuu;

e  [ONyYCHHE MPAKTUICCKUX HABBIKOB PEIICHUS PAaCUETHBIX 3aad 110 O0IIeH 1 HEOPTraHMIECKOH XUMHUM;

®  CHCTEMHOE WCIOJbh30BaHUE 3HAHUH COBPEMEHHOH TEOPHUHU CTPOCHHS aTOMa, TCOPUH XUMHUICECKON CBS3H, TCOPUHU
PacTBOpOB, MEPHOAMICCKOTO 3aKOHA WM MEPHONUYECKON cucTeMbl sneMeHToB uMmeHd J[.M. MeHneneeBa s
MIPOTHO3UPOBAHUS M OMTUCAHHSI CBOMCTB 3JIEMEHTOB M HEOPTaHMUECKUX COCTUHEHHM.

4. Copep:kanue TUCHUNIHHBI

HaumeHnoBanue pasgeina

Ne JUCHHMILTHHBI Copnep:xanue pasziesia
pasnesa
1. Pa3nen 1 Xumus kak pazzuen 1.1 Ocnosénvie noumamus u 3axkonvl xumuu. Ilpeamer u 3agaun oOmield u

€CTECTBO3HAHUS — HayKa O
BEIECTBAX M UX
MpEeBPAIICHHSAX.

OCHOBHBIE IOHATHS ¥ 3aKOHBI
XHMHN.

CrtpoeHune atoMa 1
CHCTeMaTHKa XUMHUYECKHX
anemenToB Ilepnoaudeckuii
3akoH JI.11. Menpeneena.
XuMuueckas CBsI3b U CTPOCHHE
MOJIEKYIL.

HEOPraHWYeCKON XMMHHM. MEeCTO XMMHM B CHCTEME €CTECTBEHHBIX HayK. 3ajiaud,
CTOsIIME Tepel] XUMIUeckol Haykoi. @opMbl cyniecTBoBaHUsI MaTepui. OCHOBHBIC
XMMHYECKHE MOHSTHS: aTOM, WOH, MOJEKyJa, IIPOCTOE BEIIECTBO, OHHApHOE
COeIMHEHHE, CIOXHOe coennHeHne. CoBpeMeHHass HOMEHKIIATypa HEOPTaHHIeCKHX
BeIIeCTB. MEXAyHapoJqHAsl CHCTeMa eIMHUL (U3MUECKHX BEIHYMH U ee
MIpUMEHEHNe B Heopranndeckoil xumnu. OcHOBHBIE equHUIB! cucTeMbl CH.
@dyHnaMeHTaN bHbIE M YacTHBIE 3aKOHBL 3aKOH COXPAaHEHWs] MacChI-DHEPIHU;
3aKOH OSKBHBAJICHTOB, IOCTOSIHCTBA COCTaBa, KPAaTHBIX OTHOIIEHWil, ABOrazpo,
ypaBHEHHUE COCTOSHUS UACAIBHOIO rasa.
1.2 Cmpoenue amoma. Kparkas uCTOpusl pa3BUTHUS TEOPUU CTPOEHUS atoma. Sapo
M 3JIEKTPOHHAsT O00ONOYKa aroMa. OKCHEPHMEHTAIbHBIE OCHOBBI COBPEMEHHOI
TEOpUU CTpoeHus aroma. [loHsATHE O KBaHTOBOM MexaHMKe. BoiHOBbIE CBONCTBa
MaTepHalIbHBIX O00BEKTOB. YpaBHeHme 1¢ bpoiimsa. — J[BolicTBeHHass mpupona
anekTpona. IlpuHnun  HeomperneneHHocTel ['eiizenOepra. BomHoBas QyHKUms.
DJeKTpoHHass IJIOTHOCTh. KBaHTOBO-MexaHHuYecKas MOZENb aroMa. YpaBHEHUE
[Ipeaunrepa 1 ero peueHue g aromMa BOAOPOAA. XapaKTEPUCTHKA COCTOSHHS
OJICKTPOHOB CHCTEMOI KBaHTOBBIX YHUCECJI, UX (I)I/ISI/I‘IBCKI/II\/'I CMBICJI, IPUHUMACMBIC
3Ha4YeHHs. ATOMHbIe opOuTanu ajis S-, p-, d- u f- cocrosHumii 37MeKTPOHOB aTtoma.
MHOTO3/IEKTPOHHBI aTOM. DHEpreTHYecKHe YPOBHM M IOIYPOBHH B aTOME.
MakcuMaJlbHOE UHCJIO 3JIEKTPOHOB Ha DIEKTPOHHBIX YPOBHSAX, MOAYPOBHAX H
aTroMHbIX opOuTamax. [Ipunnun Ilaymu. Cnuna snexkTpoHa. OCHOBHBEIE NPHHIUIIBI 1
MpaBHJIa pPAaCIpeleNeHnus] SJIEKTPOHOB B MHOTOJJIEKTPOHHBIX AaTOMax: IPHHIIUII
HauMeHblIel sHepruu, npaswia KieukoBckoro, Xynaa. CokpaiieHHas ¥ IOJHAs
JNIEKTPOHHAsI U JIEKTPOHHO-rpaduueckas popmyna atoma. [Ipockok amekTpoHa. S-,
p-, d- u f-onemenTsI.
1.3 Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema 3InemMeHmos
/.. Menoeneesa. Tlepuonnueckuii 3akon J[.M.MenneneeBa u ero coBpeMeHHas
¢dopmymmposka. [lepronnueckuii 3akoH, [leproandaeckas cucteMa M IepHOIUIeCcKast
tabmmma snementoB JI.M.MenneneeBa. CTpyKkTypa IEpHOANYECKOH CHCTEMBI.
[epronsl, rpynmel, MOATPYNIBEL. V3MeHEHHE CBOHCTB 3JIEMEHTOB IIE€PHOANIECKOH
CUCTeMBbI (BEepTUKaJIbHAs M TOPU3OHTANbHAs aHajoruu). Ilepuonuyeckas cucrema u
ee CBA3b CO cTpocHHeM aroma. Pacrmonoxkenwe S-, p-, d- u f- smemenTtoB B
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Ilepuoguueckoil cucreme. Tumuyeckue M HETHNUYECKUE 3IeMEHTHL. IlonHble U
HETIOJIHBIE IEKTPOHHBIE aHanory. [lepuoauueckoe U3MEHEHHE CBOMCTB AJIEMEHTOB.
ATOMHBIE M WOHHBIE PagHyChl HX 3aBHCHMOCTb OT OJIEKTPOHHOTO CTPOCHUS M
CTENEeHN OKHCIEHWSA. OHeprus HOHM3aIMy (TIOTEHIMAl WOHW3AIMH) aTOMOB M
HOHOB; BOCCTAHOBHUTEIBHBIE CBOMCTBA; CPOJACTBO K 3JIE€KTPOHY (OKHCIUTENbHBIE
CBOWCTBA).

1.4 Xumuueckaa ceéa3v u cmpoenue moinekyn. Bzaumonerictre atomMoB. [IpuunHbl 1
ycnoBue oOpa3oBaHusI XUMHUYecKO cBsi3u. Ilpupoma xummdeckod cBsi3u. OCHOBHBIE
BUJBI M TIapaMeTphl XUMHUUeCKOH cBsi3u. KoBaneHTHast xummdeckas cBsi3b. OCHOBHBIE
TIOJIO’KEHMSI MeTo/ja BasleHTHBIX cBsi3eil (BC). PaBHOICHHBINM M JOHOPHO-aKIIENTOPHBII
MEXaHM3MbI 00pa30BaHMsI KOBAJIEGHTHOH CBs3W. BanmeHTHOCTH niementa. OOpazoBaHue
KpaTHBIX CBf3eil: G-, M- W O-CBS3M, MX OCOOCHHOCTH. OIEKTPOOTPHIATEIBHOCTH
aneMeHTa. [lonspHas 1 HenosipHas KoBaleHTHAs cBsi3b. CBOMCTBA KOBAIEGHTHOMN CBA3H:
HAChIIIIaeMOCTh, ~ HAIPABJICHHOCTh,  IOJSIPH3YeMOCTb. [ 'HMOpHIHM3amusi — aTOMHBIX
opbuTareii: sp- , Sp>- i Sp°- ruGpuMzaLM. JIUIONBHEIE MOMEHTBI M CTPOCHHE MOICKYIL
OCHOBHBIC TOJIOXKEHHS METOAa MOJNEKYIsipHBIX —opbutareir. (MO  JIKAO).
OHeprerrueckue quarpaMmmbl MO. Ces3bIBaroIye, HECBAZBIBAIOIINE H Pa3PhIXIIIOIINE
MO. IlocnenoBarensHOcTh 3amojiHeHHs MO B JIBYXaTOMHBIX TOMOSACPHBIX U
reTeposIepHBIX MoJIeKysax aieMeHToB 1 u 2 mepuoxa. Iopsnok ceszu. OObsicHeHHe
MAarHUTHBIX CBOMCTB MOJIEKYJI U MOHOB ¢ no3unuii Merona MO. MonHas xuMmuueckas
CBSI3b KaK IPEeIeNbHBIIN CIIydail KOBaJICHTHOM MOJLIPHOM CBsI3U. MexaHn3M o0pa3oBaHus,
9NIEKTPOCTAaTHIECKOe  B3aMOJCHCTBHE  HMOHOB,  CBOMCTBAa  (HEHACHILIEHHOCTb,
HEHAIpaBJIeHHOCTh). MeTaimdeckas CBs3b KakK KpalHUH ciydaid JeNOKaJn30BaHHOM
CBSA3M, €€ XapakTepHble ocoOeHHOCTH. CBOMCTBA ~ METANIMUECKOH  CBS3H
(HeHACBIICHHOCTh W HEHANPABICHHOCTb) M (U3MYECKHE CBOICTBA METAIIOB:
METAUTMYeCKUi  OJIeCK, HEeNpOo3pavdHOCTb, TEIIOMPOBOJHOCTH, JIEKTPOIPOBOJHOCTB,
IUIACTUYHOCTb. MEXMOJIEKYIApHOE B3aUMOACHCTBUS. DHEprus MEXMOJEKYIIPHOIO
B3aUMOJIeHCTBIS. B3aumonelcTBYS MEX Iy MOAPHBIMU U HETIOJSIPHBIMU MOJICKYJIAMH:
OpHEHTAIMOHHOE, MHIYKIMOHHOE, UCIIepCHOHHOE (cuibl BaH-nep-Baansca). Binsiaue
TEeMIEepaTypbl U PAcCTOSHUS MEXKIy MOJIEKYJIaMH Ha 3HEPrHI0 MEXMOJICKYJISIPHOIO
B3aUMOJIeHcTBIA. BomopoaHas cBa3b. OHeprus M JUIMHA CBA3H. MeXMoeKy sipHas U
BHYTPUMOJIEKYJIsipHasd. BimsHMe BOJOPOMHOM CBA3M Ha CBOMCTBA  BEIECTBA:
TeMIIepaTypy IUIABJICHUs, KUIEHNS, CTENeHb IUCCOLMANN B BOJHOM PacTBOpe U Jp.).
CTpoeHne BemecTBa B  KOHACHCHPOBAaHHOM COCTOSHMM. TBepmoe, IKHIKOE,
ra3zoo0pasHoe, IIa3MEHHOE COCTOSIHUS, HX 0COOEHHOCTH. KpucTammmdaeckoe cocTosHueE.
Wsomopdusm, momumop¢usm. THIBI  KPUCTANIMYECKUX — PEIISTOK:  aTOMHas,
MOJIEKYJISIpHasl, MOHHas, MeTauMueckas. Ilpuponma cBa3M MexIy dYacTHLAMH B
Pa3NMYHBIX THIAX KPUCTAUIMYECKUX pemieTok. JKupkoe u aMOp(HOE COCTOSHUS, X
0COOEHHOCTH.

Paspgen 2 OcHOBHEIE
3aKOHOMEPHOCTH MPOTEKAHHS
XUMUYECKUX TPOIIECCOB.
OCHOBBI XUMHYECKOH
TePMOJMHAMUKU. XUMUYECKast
KHHETHKA U XUMHUYECKOE
paBHOBecHe

2.1 Ocnosvl xumuueckoii mepmoounamurky. OCHOBHBIC TIOHATHA XUMHYECKOH
TepMogmHamuky.  Cucrema, ¢aza. Kiaccmbukammss cuCTeM:  H30IMPOBAHHEIE,
HEW30JIMPOBAHHbIE, 3aKPBITBIC, OTKPHITHIE CHCTEMBL. ['OMOTE€HHBIE M TeTepOreHHBIE
cucreMbl. [TapaMeTpbl ¥ (QYHKIMN COCTOSHHUSI CHUCTEMBI. 3aKOH COXPAaHEHHs SHEPrUH.
Ileppoe Hawano TepMOAMHAMUKHM. BHYTpEeHHSAs OBHEpPrus CHCTEMbl U SHTAIBIUL.
TerumoBoit 3¢hdekt xumuueckod peakin. TepMoXuMmus. DK30- M 3HIOTCPMUUCCKUC
peakuuu. Tepmoxumuueckue ypaBHeHus. [IoHATHE O CTaHOApPTHOM COCTOSHUM
pemectBa. CTaHAapTHAs SHTATIBNHS 00pa30BaHMs BelIecTBa. 3akoH ['ecca u ciencTBus
n3 Hero. Bropoe Hawamo tepmommHamukd. [loHstne 00 sHTpormm. M3MeHeHume
SHTPONMM B XMUMHYECKHX Hporeccax M (Ha3oBbIX Iepexofax. OHTAIbIUWHBIL U
SHTPONHUIHBIN (pakTopsl Tporecca. YpaBHeHHMe [mOOca. DOueprmsi [mbbca —
TEpMOJUHAMUYECKUI KPUTEpUl BO3MOXKHOCTH NMPOTEKAHUsI XMUMHMYECKOTO IIpoLecca, U
YCTOMYMBOCTH BEILIECTBA.

2.2 Ocnosbl Xumuueckoil KuHemuku u Xxumuueckoe pagHogecue. Ilonstue o
XUMHUYECKOW  KuHeTuke. CKOpoCThb  XuMHYeckod  peakuuu. [lopsmok u
MOJIEKYJIIDHOCTh PEAaKLUH. 3aBHCUMOCTb CKOPOCTH XHMUYECKOM peakIuu OT
KOHIIGHTpauH. 3aKOH JIEWCTBHS MacC JUISI TOMOTCHHBIX WM T'€TEePOTCHHBIX CHCTEM.
3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakmuH OT TeMIepaTypbl. OHeprus
aKTUBALlMM PEaKnW¥, aKTUBHBIE Mouyiekynsl. [IpaBuno Bant-T'odda, ypaBHeHue
AppeHnyca 1 IpeAeNsl HX IPUMEHHMOCTH.

[lonaTue 0 rOMOTr€HHOM H FE€TCPOTrCHHOM KaTaJIu3e. anMepr KaTAJIUTUYECCKUX
MPOLIECCOB B MPOMBIIIJIEHHOCTH. XMMHUYECKOE PaBHOBECHE: TEPMOAMHAMUYECKOE U
KUHETHYECKOe YCJIOBHE. 3aKOH JeHCTBUS Macc s OOpaTHMBIX IPOILIECCOB.
KoncTaHTa XHMHYECKOTO PpaBHOBECHA. CBs3b CTaHAaPTHOI'O M3MCHCHUS JSHCPTUH
I'mb6ca ¢ KOHCTAaHTOM XMMHYECKOTO paBHOBECHS: ypaBHEHHE H30TepMBI BaHT-
lodpda. Cmemenne xummaeckoro pasHoBecws. [Ipmamum Jle Illarense-Bant-
lodda-bpayna. Bnmsane mapameTrpoB mpomecca Ha CMeENIEHHE XHMHYECKOTO
paBHOBecHsI.

Pa3nen 3 PactBops! 1 apyrue
JUCNEPCHBIC CUCTCMBI.

3.1 Jucnepcuvie cucmemol. JlucriepcHBIC CHUCTEMBL: JUCTEepcHas  (asa,
JqucrnepcronHas cpena. Kiaccudukauusi JUCIIEPCHBIX CHUCTEM [0 arperaTHOMy
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CrnocoOBI BEIpaXKEHUS
KOHIIEHTPALMI paCTBOPOB.
DJeKTponuTHIECcKas
JIMCCOLMANNS ¥ HOHHBIE
peaxkuuu. ['maponns coneit.
KoMruiekcHble COeANHeHUS

COCTOSIHMIO W pa3Mepy dactum. VcTuHHBIE pacTBOphl. PacTBOpeHHe Kak
CaMOIIPOM3BOJIGHEIN  (pU3MKO-XUMHUYECKHH mporecc. TemmoBele 3(QeKTs Ipu
pacTBOpeHHH. PacTBopHTENh M pacTBOpeHHOE BemecTBo. PactBopuMocTs. Bimsiane
Ha pacTBOPUMOCTb TeMIlepaTypbl M JaBieHHs. KpuBas pacTBOpHMOCTH.
KoadduupeHT pacTBOPUMOCTH M MaccoBas OIS PACTBOPEHHOIO BEIISCTBA B
pactBope. HachlmieHHBIE M TEpeCHINIEHHbIE pPAacTBOpHL. Pa30baBieHHBIE U
KOHIIEHTPHPOBaHHBIE pacTBOPbL. CIOCOOBI BBIPAKEHUSI COCTaBa PAacTBOPOB:
MaccoBast 10711, MOJISIpHAst 1071, MOJISUIBHOCTh PAacTBOPA, MOJISIpHAs KOHLIEHTpAIus,
MOJIIpHAsI KOHIICHTPAUs BEIECTBA SKBUBAJIECHTOB U TUTpP PacTBOPA.

3.2 Pacmeopvt Inekmponumos. Teopuu kxucnom u ocnosanuii. Bona xak
HOHIBHPYIOIINI pacTBOpHUTENb. BogHBIE pacTBOpPHI AeKTposuToB. OCHOBHBIE
TIOJIO>KEHUS TEOPHH JIEKTpOInTHIecKoi nuccormanny C.Appennyca. CombBaTamus
noHOB M Moiekysl. CwibHBIE W cia0ble dIeKTponuThl. McTHHHAS M Kaxyrmasics
cTeneHs aucconuanuu. KoHcTaHTa aucconuanuu (KOHCTAHTA KHCIOTHOCTH H
ocHOBHOCTH). CTymeHuaTas JauccolMalMs —clIalOBIX  BJEKTPOJMUTOB.  3aKOH
pasbasnenus OcTBanpia. BnusHue KOHIEHTpalMd OJHOMMEHHOTO HOHa Ha
JHMCCOLMALUIO CTa00ro 3JMEKTPONUTA. 3aBUCHMOCTh CHIBI KHCIOT M OCHOBaHHMII OT
3aps/a U paguyca neHrpanrsHoro noHa. Cxema Koccens. VismMeHeHHe CHIIBI KHCIIOT |
OCHOBaHWH mTO rpymmam u nepuogaM [lepmomudeckoid cucTeMbl. AMQOIHTEL
Honnoe mpousseneHue Bonbsl. Bopoponueii mnokasarens. Cuna  KHCIOT U
OCHOBaHHWH, KOHCTAHTa KHCJIOTHOCTH M KOHCTaHTa OCHOBHOCTH H HUX CBS3b UL
KHCJIOTHO-OCHOBHOM COIPSsKCHHOW napel. Enunas nikana KMCIOTHOCTU AJIS BOJHBIX
pactBopoB. Cnoco0sl pacuera pH cHIIBHBIX U cIa0BIX THAPOKCUAOB. PaBHOBecHe B
CHUCTEME MAaJIOPACTBOPUMBIN 3JIEKTPOJIMT-HACHILEHHBIN pacTtBop. IlpousBenenue
pacTBOPUMOCTH. YCIIOBUSI 0Opa3oBaHUSI M PACTBOPEHMS OCankoB. Peakuum B
pacTBOpax OJIEKTPOINTOB, IpOTEKalole Oe3 H3MEHEHHS CTEHNEeHH OKHCIICHUS
9JIEMEHTOB, BXOMSIIMX B COCTaB PEAarcHTOB. YCIIOBUS INPOTEKaHWs peakuuii B
pacTBopax »AJIEKTPOIUTOB. MOJEKYyJISIpHbIE M HOHHO-MOJICKYJSIPHBIC YpaBHEHHUS
peakuuii.

3.3 I'uapous couteii. Tumer rugponmsa. KoHcTaHTa U CTENEHb THAPOIIN3a, CBA3b MEKITY
HUMH U KOHLEHTpaumued comu B pacTBope. CHocoObl yCHICHHS M MOJABICHHSI
ruaponm3a. CTyIeHYaThlid 1 HeOOpaTHMBIA THAPOIIH3.

34 KommiekcHble coenunenusi. Koopmuuaimonnas Teopust A. Beprepa.
KomruiekcooOpasoBateny,  JMTaHABL,  KOMIUIGKCHL.  KoOpIWHAalMOHHOE — YHCIO
KOMILIEKCo00pa3oBaTelis, AeHTaHTHOCTh JMraHaoB. HoMeHKkarypa, Kiaccupukamus 1
criocoObl momyyenuss KC.. KoHcranTta 00pa3oBaHUs KOMIUICKCA. XHMHYECKasi CBS3b B
KC. OcHoBusle nonoxenust merozna BC. CTpoeHne 1 MarHUTHbIE CBOMCTBA KOMILIEKCOB.
CrIeKTpOXVMHYECKHIT P JUraHIo0B. BHYTpu- ¥ BHeEMIHEOpOHWTAIBHBIE KOMIUIEKCHI.
Beicoko- u Hu3KocmiHOBBIE KoMIntekchl. M3omeprst KC. PasHoBecus B pactBopax KC.
KoHcTaHTa HECTOMKOCTH KOMILIEKCA.

Paszgen 4 OxucnurensHo-
BOCCTaHOBHTEIILHBIC PEAKIINH.
DEeKTpOXUMHUYECKHE
MPOIIECCHI.

4.1 Oxucnumensno-eoccmanogumensvhsle peakyuu. Pons B mpupome u
MPOMBIIUIEHHOCTU. BaxHeiimme okucnutenn U BoccTaHoBUTenu. (CTeneHb
okuciaeHuss. OKHUCIUTENbHO-BOCCTAHOBUTENIBPHBIE  CBOWCTBA  COEAMHEHUH U
Iepuonnueckuii 3akoH. Kiaccudukamuss OBP. MeToabl ypaBHHUBaHHS: METOJ
3JIEKTPOHHOTrO OajlaHca, MOHHO-IEKTPOHHBIN MeTol. TepMonuHamuueckast OleHKa
HanpasneHHocTH OBP. BrusiHne mapameTpoB peakuuu Ha TIyOWHY M HarpaBJICHUE
MIPOTEKAHHS OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX TIpoIieccoB. OKHCIUTENBHO-
BOCCTaHOBHTEIbHBII SKBHBAJICHT.

4.2 OcHnosvl Inexmpoxumuu. DISKTPOXMMHYECKHE Tpolecchl. [Iporeccsl,
MpOTEKAOUIMe MpPU KOHTaKTe MeTalla C PacTBOPOM JJIEKTPOJMTA. DJIEKTPO.
JIBOiiHO#N  syekTpuuecKui  Cciaod. ODneKTpoAHbl moreHuuan. CraHaapTHBIN
JNIEeKTPOJAHBI NOTeHUual. Psaj XumMu4yeckoll aKTHBHOCTHM METaJIOB. Y CIIOBHAs
KIacCU(UKAIMs METAIOB M0 WX AaKTHBHOCTH. YpaBHeHune HepHcra. BunumsiHue
PacTBOPMMOCTH BEIlECTBA M KOMIUIEKCOOOPa30BaHMs Ha 3HAUCHUE SJIEKTPOTHOTO
MOTeHIMAIa MeTa/ula. [ ambBaHWYecKWit syMeMeHT H ero pabora. Hanpspkenne
raJbBaHUYECKOTO »JeMeHTa. KOHIEHTPalMOHHBIM TaJbBAHMYECKHH DIIEMEHT.
DNeKTPOXUMUYECKass KOPPO3HS METAIOB. ODIEKTPOJIH3 paciulaBOB M PacTBOPOB
3eKTpoauToB. Ilopsmok pa3psaku HMOHOB Ha 3JIEKTPOAaX IPU 3JIEKTPOJIU3e
pacIiaBoB U PacTBOPOB WIEKTPOJIHUTOB.
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Pa3nea 5 [Ipocroe BemiecTso.
BunapHbIe 1 ClToKHBIE
XUMHYECKUE COCTHHCHUS

IIpoctoe BemecTBoO — Kak (opMa CyIMIECTBOBAHHS JJIEMEHTA. AJUIOTpONUS U
MoMMMOP(GU3M TIPOCTHIX BEIIECTB. MeTamlbl W HEMETaUIbl B IePUOIMYECKOI
cucreme aneMeHToB .M. MenneneeBa KpucramioxuMudeckne cTpoeHHE IMPOCTHIX
BEIECTB. DJISKTPOHHOE CTPOEHHE aTOMOB DJIEMEHTOB M KPHCTALIOXMMUYECKOE
CTpOEHHUE MPOCTHIX BemecTB. OCHOBHBIE IPHHIIMIIBI U CIOCOOBI OTyIEHHS IIPOCTBIX
BelecTB: (pusuueckue u xumudeckue. O6ume Gpu3nueckne 1 XUMUIECKHE CBOICTBa
METaJIoB. XapaKTepHble M YCTOWUMBBIE CTETIEHM OKHCICHUS, UX H3MECHEHHE B
NnepuoAe U IO TpyHmnaM MepUOAMUYECKOW cuctembl snemeHToB Jl.M.Menneneesa.
OTHOLIEHHE METaUIOB K OKHCIHTEISIM: IPOCTHIM BEIIECTBAM — KHCIOPOZLY,
BOJIOPOXY, a30Ty, TaJOTeHaM, a30Ty; CIJIOXKHBIM BEIIECTBAM - BOJE, BOIHBIM
pacTBOpaMm Inesnovei, KHCI0TaM, CMECSIM KUCIIOT.

Homenxknatypa, xiaccudukanus U mojydeHne OWHApHBIX coenuHeHnil. dakTopsl,
ONpeNeIIIoIe CBOWCTBa OMHApHBIX COGAMHEHWH (pa3Mep aTOMOB, HX
NEKTPOOTPULATENBHOCT, XapaKTep XHMHUUECKOW CBS3M) M 3aKOHOMEPHOCTH HX
n3MeHeHus. COeMHEHUsI 3JIEMEHTOB C BOJOPOJAOM, OKCHJBI, TaJOTEHUABI H AP.
Krnaccuduxarms claoxHbIX cOeAMHEHMH. I'HIPOKCHIBI KaK XapaKTePUCTHUECKUE
coenuHeHHs. KHCIOTHO-OCHOBHBIE  CBOHCTBA  THIPOKCHIOB, aM(pOTEPHOCTh
rUAPOKCHI0B. OKHCIHTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBa ruapokcunos. Commn,
KIaccu(UKays, TepMHYeCKas YCTOWYHMBOCTB, PAaCTBOPHUMOCTH, OKHCIUTEIHHO-
BOCCTaHOBHUTENbHBIE  CBoMcTBa.  CpaBHUTENBHAs  yCTOHMYMBOCTH CONed U
COOTBETCTBYIOIINX MM KHCIIOT.

Pa3zpen 6 XuMus coequHEHUNA
S-3JICMEHTOB

Anroput™ 001Iei XapaKTepHCTUKH JIEMEHTOB Ha mpuMepe S- dneMeHToB. O mecre
Bogopona B Ilepumommyeckoil cucreme. OOmas XapaKTepHCTHKAa BIIEMCEHTa,
HaxoXJeHHe B IIpUpojJie, IoIydeHHe U cBoiictBa. M3oromsl, TepMudeckas
Jucconuanusi, (Qu3MUeckne W XUMHYECKHe CcBoWcTBa. JlaGopatopHble U
MIPOMBIIIIEHHBIE CIIOCOOBI MOMydeHHs. [ uapuasl, UX KI1acCu(pUKaIus, MOIyIeHuE ’
cBoiicTBa. [IpuMeHeHre BOIOpOAa U €T0 COeTMHEHUHN.

CTpoeHre aTOMOB S- 3JI€MEHTOB, 3aKOHOMEPHOCTH U3MEHEHHS PaJNyCOB aTOMOB H
HMOHOB, DHEPIMU HOHU3AIMHU, CPOJCTBA K 3JICKTPOHY, JIEKTPOOTPULATEILHOCTH,
KOOP/JMHALIMOHHOTO YHCIa HOHOB, HU3MEHEHMS KUCJIOTHO-OCHOBHBIX CBOMCTB
THJIPOKCUIOB. XapakTep XUMHMYECKOH CBS3M B COeAMHEHUSAX. Bo3MoxHOCTH
00pa3oBaHMsl KOOPAWHALMOHHBIX coequHeHNnH. OCOOCHHOCTH XUMHHU JIMTHA U
Oepmmus. BakHelmmme CoegUHEHMS S- DIEMEHTOB: OKCHJIBI, MEPOKCHIBI,
HaJIEePOKCUABI, O30HHUABL, THUIPOKCHIBI, cond. CrocoOBl MONydYeHUs, CBOUCTBA.
Mepsl TpenocTOpoKHOCTH Tpu pabore ¢ JuTHEM. TOKCHYHOCTH COEIWHEHUI
Oeprmst u 6apus. [IpuMeHeHNe TPOCTHIX BEIECTB S- 3JEMEHTOB U HX COSIUHEHHUI.
JKecTKoCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHsL.

Pasagen 7 Xumus coequHEHUA
d-anemenToB

Obmas xapaktepuctuka.  OCOGEHHOCTH 9JIEKTPOHHOTO CTPOCHMsI aTtoMoB O-
3JIEMEHTOB, MX BAJICHTHBIE COCTOSHUs. XapaKTepHble U YCTOWYMBBIE CTENEHU
OKHCJICHUS 3JIEMEHTOB. XapakTep XMMUUECKOH CBA3U B coefuHEeHUsX. CKIOHHOCTh
K KOMIUIEKcO0Opa3oBaHMIO. BimsiHME TPHPOABI JIMTaHZOB Ha CTAOMIH3AIHIO
crerieHel okmcieHus. OKCHIBL cHOcOOBl MX TONYy4YeHHs, CBOWCTBA. l3meHeHme
KHCJIOTHO — OCHOBHBIX CBOWMCTB OKCHJIOB B 3aBHCHMOCTHU OT CTENCHH OKHCICHHS H
nonoxenust d- anementoB B IIC. T'HAPOKCHIBL: CIOCOOBI MOMy4YEHHs, H3MEHCHHUE
KHCJIOTHO-OCHOBHBIX CBOMCTB. O030p OKHCINTENFHO-BOCCTAHOBUTEIBHBIX CBOMCTB
coequHeHHi d-31eMEHTOB, MX U3MEHEHHE 110 MIepUOIaM | Ipymnam. BiausHue cpems
Ha MpPOTEKaHHE TMPOIECCOB. BakHeillne COEAWHEHMS: TaluIbl, CYIbQUIbL,
KapOu b, HUTpUBL. Brosorndeckas poipb d-ameMeHTOB. [IpHMEHEHHE COSTMHEHHH.

Pasznen 8 Xumus coenuHeHni
p-371eMeHTOB

Oo6mas xapakTepuctika. O0mas xapakTeprcTHKa p- deMeHTOB. CTpoeHHe aTOMOB,
BO3MO>XKHbIE BAJICHTHBIE COCTOSIHMS, 3aKOHOMEPHOCTHM H3MEHEHHsI B IMOArpYMIax
paguycoB  arOMOB, UX OHEPrud  HMOHU3ALUMHM, CPOJCTBA K  DIEKTPOHY,
3JIEKTPOOTPULIATENILHOCTH, KOOPAMHAITMOHHOTO YKCIIa HOHOB. XapaKTep U3MEHEHUs!
KHCJIIOTHO-OCHOBHBIX M OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOWMCTB OAHOTHUITHBIX
coelMHEHUH. XapaKTepHble M YCTOMYMBBIE CTENEHHM OKHUCIEHHS DIIEMEHTOB, HX
U3MEHEHHE B MEpUOJIe U MO IpynnaM NEepUOaUYecKoil cucreMsl 3nemeHToB .M.
MenneneeBa. Xapakrep XHMHUYECKHX CBsi3eid B coeAuHEeHUsX. CKIOHHOCTh K
00pa3oBaHHI0O KAaTHOHHOW W aHHOHHON (opM, K KOMIUIEKCOOOPa30BaHHIO.
Bopmopomupie coemuHeHUst p- 3neMeHTOB. OKCHIBI p- 37eMeHTOB. CHocoObl uX
nosiyueHusi. M3MeHeHHe KHCIOTHO - OCHOBHBIX CBOWMCTB BBICIIUX OKCHIOB p-
9JIEMEHTOB MO MepHUoJaM M TpymmaM. [MAPOKCHIBI p- 3JIEMEHTOB: OCHOBAaHMS,
aMCbO.]'ll/ITbI, KHUCJIOTBI, UX nonyqeﬂne. M3MeHeHre KHUCIOTHO - OCHOBHBIX CBOﬁCTB
TUAPOKCHUIOB IO II€puoJaM Hu prHHaM, a TAaKXE€ B 3aBHUCUMOCTHU OT CTCIICHU
OKHCIICHUSI P- DJIEMEHTOB, OOpa3yloLIMX IBa M OOJbIIEE YHCIO THAPOKCHIOB.
OKHUCITUTEIBHO — BOCCTAHOBUTEILHBIC CBONCTBA COCMHEHHI P- JIEMEHTOB: OOIIHe
3aKoHOMepHOCTH. [IprMeHeHre TpOCTHIX BEIIECTB p- 3JIEMEHTOB U UX COCTUHEHUH.
Buonormueckast poinb.braaroponnsie (nHEpTHEBIE) ra3bl. [lpakTHdyeckoe MpUMEHEHHE
OIIaropoJIHBIX ra3oB.

Paznen 9 Xumus coequHeHnA
f-anemenrton

Jlantanouasl  (aHTaHumer). OOIIas XapaKTePHCTHKA 3JCMEHTOB, CTCIICHU
OKHCJICHUS, HAXOXKACHUE B IPUPOJIe. XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB U UX
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U3MEHEHUE C BO3pacTaHUMEM aTOMHOIO HoMepa 3jeMeHTa. IIpuuuHbl cxoacTa
CBOICTB JlaHTaHOKUIOB. YuacTtue f-opGuraneii B 06pa3oBaHMH XMMHYECKHX CBS3CH,

BEICOKME KOOpIWHANMOHHBIE 4ymcna. JlantaHommHoe cxarne CoenuHEHUS
naHTaHoUOB. [IpnMeHeHNe TaHTaHONIOB U UX COEIMHEHHH.
AxtuHOMIBl (akTuHHAB). OOmas XapaKTEPHCTHKAa 3JIEMEHTOB. XHUMHYECKUE

CBOICTBA MpPOCTHIX BemlecTB. Ydvactue f-opOutaneii B 00pa30BaHUHM XUMHUYECKHX
CBsI3eH, BBICOKHME KOOPAMHAIMOHHBIE YHCIa. AKTHHOMAHOE cxartue. I[IpumeHeHue

aKTHHOUOB M MX COCIUHCHUM.
IlepcrieKTHBBI pa3BUTHUSI TEOPETUUECKUX OCHOB XHMUHU.

5. llnanupyemble pe3yJbTaThl 00y4eHUs M0 TUCHHUILIMHE, 00eceYrBaIoIIUe T0CTHKeHe

IUIAHAPYEeMBbIX Pe3yJIbTaTOB OCBOCHHSI 00pa30BaTeIbHOI MPOrpaMMBbI

B PE3YIbTATC U3YUYCHUA AUCHHUILIMHBI o6yqa}01unﬁcsl o mnporpamme 6aKanaBpHaTa JOJIKCH
OﬁﬂaﬂaTb CJISAYIOIIUMH KOMIIETCHIIUSAMM

Ne | Kareropus Koa n Koa n B pe3ysbTaTe ocBOeHMs1 Y4eOHOI AMCHUIIUHBI
n/n | (rpynmna) - HaMMeHOBaHHe HANMeHOBaHHe 00yyaIoLIUiCS J0JI7KeH:
KOMITeTeHIi KOMITeTeHIU T HHAHKATOpa
AOCTHKEHUS 3HATH yMeTh BJIA/IETh
KOMIEeTeHIHH
1 2 3 4 5 6 7
1 Obmenpodeccu | OMNK-1 OIIK-1.1 OCHOBHBIE aHAJIM3UPOBATh U | HABBIKAMH
OHAaJIbHBIC Crocoben 3HaeT OCHOBHEBIE CBEZICHUS O HCIOB30BaTh MIPOBEICHHS
HaBbIKH H3yqaTh, CBEJICHUS O MEXaHH3Max CBEICHHSA O XHMHYECKOTO
QHAJIM3HPOBATH, MeXaHH3Max XHUMHYECKIX MeXaHU3Max aHamn3a;
HCTIOIb30BATh XUMHYECKIX peaxIuii, XUMHYECKUX HCIIOJIb30BaHIEM
MEXaHU3MBI peaxIui, CTPOCHUH peakuui, CIIPaBOYHOM
XUMHYECKUX CTPOCHUH BEILECTBA, CTPOCHUH XUMHYECKON
peakIui, BEI[ECTBA, IpUpoje BEIIECTBA, JIATEPaTypEI;
MIPOUCXOIAIINX B | TIPHPOAE XUMHYECKOH pupoje METOJaMHI
TEXHOJIOTHYECKUX | XUMHUYECKOH CBSI3H U XUMHYECKON MIPOBEACHHUS
mpoueccax u CBSI3H U cBoifcTBax CBSI3H H XUMHYIECKIX
OKpYKaIoIIEeM cBOicTBax Ppa3InYHBIX CBOICcTBax peakuuii u
MHpe, Pa3IHYHBIX KJIacCOB Pa3IHYHBIX MPOLIECCOB
OCHOBBIBAsICh Ha KJIacCOB XHUMHYECKIX KJIaCCOB
3HAHUAX O XUMHYECKHX 3JIEMEHTOB, XUMHYECKUX
CTPOSHNH 3IIEMEHTOB, COeIMHEHNH], JJIEMEHTOB,
BEIIeCTBa, COCIMHEHMIA, BEIIECTB U COCTMHEHUH,
pupoe BEIIECTB U MaTepHanoB BEIIECTB U
XUMHYIECKON MaTepHanoB MaTepHajoB B
CBSI3H U OIIK-1.2 TEXHOJIOTUYECKH
CBOMCTBAx Cnocoben X Ipoleccax u
Pas3IMYHBIX aHaIN3UPOBATh U OKpY’KarolieM
KJIaCCOB HCIIOJIb30BATh MHpe
XUMHYIECKIX CBEJICHUS O
JJIEMEHTOB, MEXaHH3Max
COeIMHEHHH, XUMHYECKIX
BEIECTB U peaxuuii,
MaTepuajIoB CTPOCHUH
BEIECTBA,
npupoje
XUMHUYECKOH
CBs3H U
cBoOicTBax
Pa3IHIHBIX
KJIacCOB
XUMHYECKIX
JJIEMEHTOB,
COCIMHCHMI,
BELIECTB U
MaTepHaJioB B
TEXHOJIOTHIECKHX
mporeccax u
OKpY’KaroIeM
MHpe
OIIK-1.3
Bnaneer
HaBbIKaAMHU

NPOBEACHUS
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XUMHYECKOTO
aHaJm3a;
WCIIOJIb30BaHUEM
CIIPaBOYHOMN
XUMHUYECKOH
JUTEPaTypBI;
METO/IaMH
MIPOBEICHUS
XUMAYIECKUX
peaxuuii u
HPOLECCOB
O6menpodeccu | OIK-2 OIIK 2.1 COBPEMECHHBIE MIPUMEHATh COBPEMEHHBIMU
OHAJIbHBIC Crocoben 3Haer MaTeMaTU4YeCcKue | OCHOBHBIE METOAaMH U
HaBBIKU HCTIONB30BaTh COBpEMEHHBIE 1 pHU3HKO- SKCIEPUMEHTaNb | 0a3aMu JaHHBIX
MaTeMaTH4ecKue, | MaTeMaTH4ecKue XUMHYECKHE HBIE METOJIBI JUTS PEIIEeHUS
¢$uznueckue, U GU3HKO- METO/BI JJIs HCCIIeIOBAHUS 3a1a4
(usuko- XUMHYECKUE peleHus 3a1a4 (uzuko- po¢ecCHOHATBEH
XUMHUYECKUE, METOJIBI IS MpOopeCCHOHATTBH | XUMHUYECKUX Oif JIeATENLHOCTH
XUMHUYCCKHUEC peleHus 3a/1a9 Oif JICATENILHOCTH | CBOMCTB BEIICCTB
METOBI JIS npodeccHoHaNbH
peeHus 3agaq Oif IEeATENFHOCTH
npodeccuonaner | OIIK 2.2
ol nestensHOocTH | Brameer u
HCTIOJIB3YET
COBPEMCHHEIC
METO/IbI U 0a3bl
JTAHHBIX JUIS
peleHus 3a/1a4
npogeccHoHATBEH
0l e TeNbHOCTU
OIIK 2.3
IIpumensier
OCHOBHBIE
IKCIIEPUMEHTATBH
bIC METOJTBI
HCCIIeI0BaHUs
¢usuko-
XUMAYIECKUX
CBOWCTB BEIIECTB,
a TaKkxKe
TEOPETUIECKHE
3aKOHBI
€CTECTBEHHOHAYY
HBIX JHUCIUILIHH K
peLIeHHI0
MPaKTHYECKIX
BOTIPOCOB
XUMHUYECKOH
TEXHOJIOTHH
Oo6menpodeccn | OMNK-5 OIIK-5.1 OCHOBHBIE OCYIIECTBIIATh HaBbIKAMH
OHAJIbHBIE Cnocoben Cnocoben JJIeMEHTapHbIe JKCIIEpUMEHTaNIb | 00paboTKu
HaBBIKH OCYIIECTBIIATh OCYIIECTBIIATh METO/IBI HBIE IKCTIIEPUMEHTATb
9KCTIIEPUMEHTANIBH | AKCIIEPUMEHTAIBH | XHMHYECKOTO HCCIICIOBAHUS U | HBIX JIAHHBIX H
bIe UCCIICZIOBAHHS | BIC MCCIICAOBAHUS | MCCICIOBAHHS HCTIBITAHUS 110 aHam3a
Y MCITBITAHUS 110 Y MCTIBITAHUS 110 MIPOCTHIX W | 3agaHHOMN MTOJTY9IE€HHBIX
3aJaHHOU 3aJTaHHOW CIIO’KHBIX METOJHKE, Pe3yIbTaTOB;
METOJHKE, METO/IUKE, BEIIECTB npu | cobuparb u TOTOBUT OTYETHI
IMpOBOJAUTH C061/IpaTl: n PECICHUH AHaAJIM3UPOBATh o Bbll'lOJ'IHeHHOﬁ
HAOJIOICHUS U aHaIM3UPOBAThH JKCIIEPUMEHTANIb | JINTEpaTypHbIe HCCIIeIOBATEIIBCK
H3MEPEHHUS C JUTEepaTypHbIE HBIX 3a/1a4 JaHHbIC oii pabote
yquOM JAHHBIC
TpeGoBaHHH OIIK-5.2
TEXHUKU Criocoben
0€301IacHOCTH, MIPOBOJHTH
o0OpabarbiBaTh 1 HaOJIOICHUS 1
HUHTEPIPETUPO U3MEPCHUS C
BaThb y‘{eTOM
SKCIEPUMEHTAIbH | TpeOOBaHUH
bIC JaHHBIC TEXHUKHU
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6e3omacHOCTH
OIIK-5.3
Cnocoben
00pabaThIBaTh U
UHTEPIPETUPOBAT
b
SKCTIEpUMEHTANIbH
bl€ JAHHBIE,
TOTOBHUTH OTYETHI
TI0 BBIITOJIHEHHON
HCCIIeI0BaTENbCK
oii pabote
4 IMpodeccuonans | MK-5 MK-5.3 OCHOBBI TEOPUH | MCIONB30BaTh OCHOBHBIMHU
HbIE HaBBIKU Crocoben I'oToB XUMHUYECKOH 3HaHHUE CBOWCTB 3JIeMEHTapHbIMU
OCYIIECTBIIAT UCIIOTb30BATh CBSI3H B | XHMHUYECKUX METOJaMH
MIpOBeACHNE 3HaHUE CBOMCTB COETMHEHHUSX 3JIEMEHTOB, XHMHYECKOTO
pabot o XUMHYECKIX pPa3HBIX  THUIIOB, | COCIMHEHUH U HCCIIeIOBAHUS
00paboTke U JJIEMEHTOB, CTpOCHHE MaTepHaIoB Ha MPOCTHIX U
QHAIN3Yy HAyYHO- | COCOMHEHHH H BEILECTBA, HX OCHOBE JUIS CJIOXKHBIX
TEXHHYIECKOH MaTepHaloB Ha UX | OCHOBHBIE perieHus 3a1a4y BEILECTB IPU
nHpopmamu n OCHOBE IS 3aKOHOMEPHOCTH | MPO(ecCHOHaTbH | pelIeHnn
pe3ynbTaToB pelreHus 3a1a4y MPOTEKAHHS Ol ICATENPHOCTH | MPUKIATHBIX
HCCIIEIOBAHHH, npo(ecCHOHANBH | XUMHUYECKHX 3amad
BBIMIONTHSTH Ol IESITENIBHOCTH | TPOIIECCOB;
9KCTIEPUMEHTHI H XUMHYECKHUE
odopMILITH cBoOlicTBa
Ppe3yNbTaThl JJIEMEHTOB
HCCIIeI0OBaHUH U Ppa3Iu4HBIX
pa3paboToK, Tpym
TOTOBHOCTh [lepuoanueckoit
OCYIIECTBIIATH CHCTEMBI U HX
MOATOTOBKY Ba)KHEHIIINX
JOKyMEHTAIHH, COeIMHEHHH],
MIPOEKTOB ITAHOB
U TIpOTpamMM
MIPOBEACHHUS
OTIENBHBIX
9TanoB paboT
B pe3ynprare H3y4eHus TUCIUILIHHEI 00 YJaIOMIMNACS TOIDKEH:
3HaTh:
- TEpMMHOJIOTHIO U HOMEHKJIATYpy BaXKHEHIIUX XUMUUECKUX COECUHEHUN;
- OCHOBHBIE IIOHATHS U 3aKOHBI XUMHUH;
- DJIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYJI,
- OCHOBBI TEOPUH XMMHUYECKOI CBSI3U B COEJMHEHHUAX PA3HBIX TUIIOB, CTPOEHUE BEUIECTBA B KOHJEHCUPOBAHHOM
COCTOSIHUUY;
- XMMMYECKHE CBOMICTBA 3JEMEHTOB PA3IMYHBIX rpymil [leproauueckoit CUCTEMBI U UX BaXKHEUIINX COETMHEHU;
- CTPOEHHE U CBOMCTBA KOOPAWHALMOHHBIX COEIMHEHUH;
- OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX IIPOLECCOB U XapaKTEPUCTUKHU
PaBHOBECHOTO COCTOSIHUS,
- METO/Ibl OITUCAHMSI XUMUYECKIX PABHOBECHUN B PACTBOPAX DJIEKTPOJIUTOB;
- Ha3HayeHWe U 00JaCTH MPUMEHEHHUS OCHOBHBIX XUMHUECKHX COCTUHEHMIA,
- OCHOBHBIE 3JIEMEHTAPHBIE METOJBI XMMUYECKOIO MCCIIENOBAHUS MPOCTHIX U CIIOXHBIX BEIIECTB NPU PELIEHUHA
SKCIIEpPUMEHTAJIBHBIX 3a1a4;
- COBpPEMEHHBbIC MaTeMaTHYECKHe U (PU3UKO-XUMHUUECKHE METOJIBI ISl pEIIeHUs 3a/1a4 MPoQeCcCHOHATLHOM
JIESITETILHOCTH
- mpaBmia paboThl B XUMHYIECKOH J1TabOpaTOpHH.
YMmers:

WCIOJIb30BaTh OCHOBHBIE MOHSTHSI U 3aKOHBI €CTECTBEHHBIX HAYK;

WCIIOJIb30BaTh OCHOBHBIE 3JIEMEHTApHbIE METOJbl XUMHUUYECKOI'0 MCCIIEI0BAHUS MPOCTHIX U CIOMXHBIX BEIIECTB
MIPY PENICHUH SKCIICPUMEHTATBHBIX 33/1a4;

AHATM3UPOBATh M HCIOJB30BATH 3HAHUS O CTPOCHHU BEIIECTBA, IMPUPOJE XMUMUYECKOH CBSI3U B Pa3IUYHBIX
KJlaccaX XHMMHYECKHX COSAMHECHWW i1 TOHMMAaHHS CBOWCTB MATEPHAIIOB M MEXaHWU3Ma XHMHYECKUX
MPOIIECCOB, MPOTEKAIONINX B OKPYKAIOLIEM MUDE;

MIPUMEHSITh OCHOBHBIE 3JIEMEHTApHBIC METOJIBI MATEMATHUECKOTO aHAIM3a K MOJICITUPOBAHUS;
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OCYLIECTBIISITh IKCIIEPUMEHTAIIbHBIE UCCIICAOBAHMUS U UCIIBITAHUS 110 33/1aHHOM METOINKE, COOUPaTh U
aHAIM3UPOBATH JIUTEPATYPHBIC JAHHBIE;

oopMIIATh pe3ybTaThl SKCIEPUMEHTAIBHBIX H TEOPETHYECKUX padoT, popMynnpoBaTh BHIBOAI,
UCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX D3JIEMEHTOB, COCAMHEHMH M MaTepHajoB Ha HUX OCHOBE Mg
peuienus 3a1a4 npoQecCHOHANBEHOH eI TEIbHOCTH.

Baagernb:

HaBBIKAMHU HCIOJIH30BaTh 3HAHUS O CTPOSHHH BEUIECTBA, MPHUPOIC XUMHIUYSCKOW CBA3HM B PA3NUYHBIX KIlaccax
XUMHYECKIX COCIWHEHHWH I IIOHNMAaHWS CBOWCTB MAaTEpHANOB M MEXaHM3Ma XHMHUYECKUX MPOIECCOB,
MPOTEKAOIINX B OKPYKAIOIIEM MHPE;

HaBBIKAMHU aHAJM3a ¥ MOJCIHPOBAHUS, TEOPETHICCKOTO M IKCIIEPUMEHTAIHHOTO MCCICIOBAHNAS XHUMHUYECKUX
COCTUHCHUM;

OCHOBHBIMH 3JIEMEHTapHBIMU METOIaMU XUMHUYECKOTO MCCIEAOBAHUS IPOCTHIX U CIOKHBIX BEUIECTB MPHU
pELIeHNY MPUKJIATHBIX 3a7a4;

HaBbIKAMU MCTOIb30BAaHHEM CIIPABOUYHON XUMHUUECKON JIUTEPaTYphl;

METOJIaMH1 MPOBEACHHSI XUMHUUECKHX PEAKIINI U MPOLIECCOB

npreMaMu pabOThI ¢ XUMHYCSCKOW TOCY/I0M, BECAMH, YCTAHOBKAMH U IPHOOpaMH;

HaBBIKAMHU 00PAOOTKH IKCICPUMCHTANBHBIX TAHHBIX U aHAJIM3a OJYYCHHBIX PE3yIbTATOB;

HaBBIKAMU TTOATOTOBKH OTYETOB IO BHIITOJHEHHOW HUCCIIEAOBATEIHCKON paboTe.

6. Bunbl yueoHoii padoThI U UX 00BEM

Beero : Cemectp Ne 5
Bun yuebnoit paboTbl
aKkaj.
3.e. |akazg. 4.| 3.e. u 3.€. aKaj. 4.
OO0mmas TpyA0€MKOCTh JUCITUTIMHBI 12 432 7 252 5 180
KonTakTHasi padoTa - ayIuTOPHbIE 1,26 453 074 | 26,65| 0,52 18,65
3AHATHA:
B TOM 4HcJje B (popMe NPaAKTHIECKOM i i i i i i
MOArOTOBKH
Jlexuun 4 2 2
B TOM 4Hclie B (hopMe MPaKTHUECKOMH ) ) i ) i )
[IOJATOTOBKH

[TpakTuyeckue 3ansatus (I13) - - -

B TOM 4YHuCJIe B OpME MIPAKTUYECKOMH

a00T 1 0(hopMIIEHUE OTYETOB

OJITOTOBKH
JlaGoparopuble paboTsl (JIP) 40 24 16
B TOM 4YHuCJIe B OpME NPAKTUYECKOM i i i i i i
OJITOTOBKH

CamocrosiTejibHas padoTa 10,06 | 362 5,92 213 4,14 149
CaMocTosTeNbHOE U3YUEeHUE Pa3/IesioB 188 113 75
T CLIUTUIMHBI

BrInonHeHne KOHTPOJIBHBIX paboT 126 76 50
[ToaroToBKa K BHIIOJIHEHHUIO JTAOOPATOPHBIX 48 24 24

3auem, sx3amen

JK3aMeH 0,68 24,7 0,34 | 12,35 | 0,34 12,35
KoHnTakTHas paboTa - MpOMEKyTOUHasI 13 0,65 0,65
aTTecTanus

[ToaroToBKa K 9K3aMEHY. 24,7 12,35 12,35




41

[Mpunoxenne 2

I[OI[O.]'[HeHI/Iﬂ U UBMCHCHUSA K paﬁoqeﬁ nporpaMmme JIuCuuIJINHbI

«b1.0.15 O61as U HeopraHuYecKasi XUMMS»

OCHOBHOI1 00pa30BaTeIbHON IPOrPaMMBI

Hanpasnenue noocomosku 18.03.01 Xumunyeckasi TeXHOJIOTUsI
Hanpasnennocms (npoghunv) «TexHOJIOTHS U IEpepadoTKa MOJMMEPOBY

Howmep
U3MEHEHUs/
JIOTIOJTHEHUS

ConepmaHHe JOITOJIHCHHA / NI3MEHEHUS

OcHOBaHME BHECECHUS
U3MEHEHUS/ IOOJIHEHUS

MPOTOKOJ 3acelaHusl Y YEHOIo
coBeTra Ne oT
202 r.

MPOTOKOJ 3ace/IaHusl Y YEHOI 0
coBeTra Ne oT
202 r.

MPOTOKOJ 3aceIaHusl Y YEHOIo
coBeTra Ne oT
202 r.

MIPOTOKOJI 3acejaHus Y YeHOTO
coBeta Ne oT
202 r.

MIPOTOKOJI 3acejaHus Y YEeHOTO
coBeta Ne oT
202 r.




