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1. OBIIME ITOJIOKEHU A

HopMaTuBHBI€ 10KYMEHTBI, HCNIOJIb3yeMble PU Pa3padoTKe 0CHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

HopmaruBHyto mnpaBoByr ©0a3y pa3paOoTku pabodeld mporpamMmbl IUCIUTUTHHBI
COCTaBJISIIOT:

Oenepanbubiii 3ak0H 0T 29 nekabps 2012 roma Ne 273-®3 «O6 obpazoBaHuu B
Poccuiickoit denepanum» (¢ yaeToM JONOTHEHUN U U3MEHEHU);

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

«[Topsimox opraHu3ali ¥ OCYIIECTBJICHUS 00pa30BATENbHON JEATEIBHOCTH IO
o0Opa3oBaTeNbHbIM MpPOrpaMMaM BBICIIET0 00pa3oBaHHUS — TporpamMmam OakajaBpHara,
IporpaMMaM  CIEHUAIMCTa, IPOrpaMMaM  MAarucTparypbl», YTBEP)KICHHBIA  MPUKA30M
MunucrepctBa 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 noaroroBku 18.03.01 «XumMuyeckas TEXHOJIOTHSI,
YTBEpXKACHHbIN NpukazoM MuHucrepctBa obpazoBanusi U Hayku Poccuiickoit @enepauuu Ne
922 o1 07.08.2020 r.

[TonoxxeHne O MPAKTUYECKOW MOATOTOBKE OOYYAIOUIMXCS, YTBEPKACHHOE IPUKA30M
MunuctepcTBa Hayku U BbIcuiero oOpasoBaHus Poccuiickoit ®enepanuun U MuHHcTEpcTBa
npocsenienust Poccuiickoit @enepaunu ot 5 aBrycta 2020 r. N 885/390 (3apeructpupoBan
MunuctepcrBoM toctuiiuu Poccutickoit @eneparuu 11 centsaops 2020 r., peructpanuoHHbil N
59778);

MeToauueckuMHl peKOMEHJAlUAMU [0 OpraHu3aluu o0pa3oBaTeNbHOrO IMpolecca AJis
06y‘~IeHI/I$[ HHBAJIMAOB U JIML C OrpaHUYCHHBIMU BO3MOXXHOCTAMU 310POBLA B 06pa3OBaTeJIBHBIX
OpraHM3alysaxX BbICHIEr0 OOpa3oBaHHS, B TOM YHCIE OCHAIIEHHOCTH 00pa30BaTEIBHOTO
npoiiecca (yTBepKaAeHbI 3amecTuTerneM Munuctpa obpazoBanus u Hayku PO A.A. KinuMoBbIM
ot 08.04.2014 Ne AK-44/058H)

Vcrap ®I'bOY BO PXTY um. JI.1. Menaeneena;
[Tonoxenune o HoBomockoBckom uncturytre (punuane) PXTY um. JI.1. Menneneesa.

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

[TonocxkxeHne © TOpSAKE OpraHu3allid M OCYIIECTBIEHUS  00pa3oBaTelbHON
JeSITEIbBHOCTH 10 00pa30BaTENIbHBIM IpOrpaMMaM BbICIIEr0 OOpa3oBaHMs - Iporpammam
OakanaBpuaTta, IporpaMMaM clenuagnuTera, nporpammaMm marucrparypsl B HU PXTY um.
.. MenneneeBa, npuHAThEIM pemieHneM YueHoro coeta HU PXTY nm. /.M. Menneneesa
ot 30.10.2019;

[Tonoxxenns 00 INEKTPOHHOU MH(POPMALIMOHHO-00pa30BaTeIbHON cpene
HoBomockoBckoro wuHCTHTyTa (¢uinana) ¢enepaabHOro TIOCYAApCTBEHHOIO OOPKETHOIO
00pa30BaTeNLHOTO  YUpeXKACHUs  Bblcmiero  obpazoBanus  «Poccuilckuii  XUMHKO-
TeXHoJIornueckuil ynusepcurer umenu .M. Menneneesa»

OcHoBHast mpodeccuoHanbHas oOpa3oBarenbHas mporpamma (mamee — IIporpamma,
OIIOII) cocrtaBieHa B COOTBETCTBUU C TpeboBaHUsAMU DenepallbHOIO TOCYJapCTBEHHOTO
00pa30BaTeNbLHOTO CTaHJapTa BhICIIEro oOpa3oBaHus (YpoBeHb OakanaBpuaTa) 1o HAMpaBICHUIO
noarotoBku 18.03.01 «Xwumudeckass TEXHOJOTHS», YTBEpXKICHHbBIH MpuKa3oM MuUHHCTEpCTBA
oOpasoBanmss u Hayku Poccmiickoit ®enepaumu Ne 922 ot 07.08.2020 r. (®I'OC BO),
pekoMeHanuaMu YdyeOno-meroanueckon komuccuun HU PXTY wum. .M. MenaeneeBa u
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HAaKOIJICHHBIM ONBITOM MpENoAaBaHusl AUCLUUIUIMHBL Kadenpoll «OOmas M HeopraHudeckas
xumus» HU PXTY um. .M. Menneneesa (nanee — Mucturyt). [Iporpamma paccuutana Ha
W3Yy4YEHHE AVCLMILIMHBI B Te4eHHE | U 2 ceMecTpoB.
KoHTpoJIb ycrieBa€MOCTH CTYIEHTOB BeeTCA 110 IPUHATON B IHCTUTYTE cucTeMe.
PaGouas mnporpamma AMCHMIUIMHBI MOXET OBITh pealu30BaHa C IMPUMEHEHUEM
3JIEKTPOHHOTO OOY4YEeHHs M JMCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJIOTUI IOJHOCTBIO WM
YaCTUYHO.

2. IIEJIb Y1 3AJAYY OCBOEHUA YYEFHOU JUCITATLIAHBI

[lenbr0 OCBOCHUSI NHUCIUIUIMHBI SBJISIETCA TEOPETHYECKAs M IMPAKTUYECKas MOJArOTOBKA
CTYJICHTOB 10 OCHOBHBIM ((pyHAaMEHTaIbHBIM) pa3ieiaM XHMHHU C YYE€TOM COBPEMEHHBIX
TEHACHIIMA DPAa3BUTHS XUMHYECKOW HAYKH, YTO OOECIEYMBACT PENICHHWE BBIMYCKHUKOM 3ajad
Oynyiieil mpogeccuoHanbHON AESITETLHOCTH.

3ajaun npenoiaBaHus AUCIUTUIMHBI:
3ajayaMy peno aBaHus JUCHUIUINHBI SABIISIETCS:
® TIOJIyYCHHE TEOPETUUECKUX 3HAHUN OCHOBHBIX 3aKOHOB OOIIECH M HEOPraHUYECKOW XUMHUHU U

CHCTEMHOE HX MCIIOJb30BAaHUE MPU H3YYCHHHM XUMHYECKUX PEAKUUN C Y4acTHEM
HEOPraHWYECKUX BEIECTB;

® [ONyYeHHE NPAKTUYCCKUX HABBIKOB BBIOJHEHHUS OKCIEPUMEHTOB 1O oOOmend u
HEOPTaHMYECKOW XMMHU B XUMHUYECKOH JTabopaTopuu;
® [IOJyYeHHE MPAKTUYECKMX HAaBBIKOB PpEIICHUS pPACUYEeTHBIX 3a7ad 1o olumeid u

HEOPraHUYECKON XUMUU;

® CHCTEMHOE HCIIOJIIb30BAHUE 3HAHWW COBPEMEHHOM TEOPUU CTPOCHUS AaTOMa, TEOPUHU
XUMHMYECKOH CBSI3H, TEOPUHU PACTBOPOB, IIEPUOJIUUYECKOrO 3aKOHA U NIEPUOIUIECKON CUCTEMBI
anemeHToB umenu J1.J. MenneneeBa 1 IpOrHO3UPOBAHUS U OIIMCAHUS CBOKCTB JJIEMEHTOB
U HEOPTaHUYECKUX COEIMHEHUN.

3. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII

Hucuunnuaa b1.0.15 O0mas 1 Heopranuyeckasi XuMusi oTHocuTcst kK O0s3aTenbHOM
yacTtu 6soka 1 Jlucuurmas! (MOIyIH).

JucuunnuHa 6a3upyercs Ha AUCHUILTHHAX (MOIyIAxX): Marematuka, GU3uKa U SABISETCS
OCHOBOM JJIS1 TIOCJIEYIOIINX JUCIUTUINH.

4. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHBI

N3ydyeHne MUCHUIUIMHBI HANpaBiI€HO HAa NMPHUOOpETEHHE CIEAYIOUUX KOMIETEeHIUH u
HHAUKATOPOB MX JOCTUKEHUSA:

Ne | Karteropus Kon u Koa u B pe3yabTaTe ocBOeHHMs1 Y4eOHOI AMCIUIIUHBI
n/n | (rpynmna) - HAUMeHOBaHuUe HAaHMeHOBaHUe 00y4yaloLuiics 10JKeH:
KOMIIeTeHLii KOMITeTeHI[U I HHAMKATOpa
AOCTHKEHUS 3HATh yMeTh BJIa/ieTh
KOMIIeTeHIHH
1 2 3 4 5 6 7
1 Ob6menpodeccn | OMNK-1 OIIK-1.1 OCHOBHbBIC aHAJIM3UPOBATh U | HABBIKAMH
OHAIIbHBIE Criocoben 3HaeT OCHOBHBIE CBEJICHUS O HCTIONB30BATh MIPOBEACHHUS
HaBBIKH H3y4aTh, CBEJICHUS O MeXaHI3Max CBEIEHHS O XUMHYECKOTO
aHaIN3UPOBATH, MeXaHH3Max XUMHYECKIX MeXaHU3Max aHaNm3a,
HCTIONIb30BATh XUMHYECKIX peaxIui, XUMHYIECKIX HCTIOTb30BaHUEM
MEXaHU3MBI peaxuuii, CTPOEHHUH peakuuii, CIPaBOYHOM
XUMHUYECKUX CTPOCHHUHU BCIIICCTBA, CTPOCHHUHU XHMHYECKOU
peaxuui, BEILIECTBA, npupoze BEILIECTBA, JIUTEPATYpBI;
MPOUCXOAAIINX B IpupoIe XUMHYECKOH pupoze METOJaMH




TEXHOJIOTHYCCKUX | XHUMHYCCKOU CBSI3U U XUMHUYECKOU MIPOBEICHHS
mporieccax u CBSI3U U CBOUCTBax CBSI3U H XUMHYECKUX
OKpYKaroIeM CBOMCTBax Pa3IMIHBIX CBOMCTBAx peakuuii u
MHpe, Pa3IMIHBIX KJIaCCOB Pa3IUYIHBIX MIPOIIECCOB
OCHOBBIBAsICh Ha KJIaCCOB XUMHYECKUX KJIACCOB
3HAHUAX O XUMHYECKUX 3JICMEHTOB, XUMHUYECKUX
CTPOCHUH 3JICMEHTOB, COCITUHCHUH, 3JIEMCHTOB,
BEIIECTBa, COCIMHECHHIA, BEIICCTB U COCIMHECHUH,
MIPHUPOJIC BEIIICCTB U MaTepHaIoB BEIICCTB U
XUMHUYCCKOU MaTepHaIoB MaTepHAaIOB B
CBSI3H U OIIK-1.2 TEXHOJIOTHYCCKH
CBOMCTBAxX Cnocoben X Ipoueccax u
Pa3IUYIHBIX aHaIM3UPOBaTh U OKpYXKaroIeM
KJIACCOB HCIOJIb30BATh Mupe
XUMHUYECKUX CBEICHUS O
3JIEMCHTOB, MEXaHU3Max
COCTMHCHUH, XUMHYECKUX
BEIIECTB U peaxuuii,
MaTepHaIoB CTPOCHUH
BCIIICCTBA,
pupoie
XUMUYECKON
CBSI3M U
CBOMCTBAxX
Ppa3IUIHBIX
KJIacCOB
XUMHYECKUX
3JIEMEHTOB,
COCAMHCHHUM,
BEUICCTB U
MaTepHaNIOB B
TEXHOJIOTHYECKUX
mpoIeccax u
OKpYIKAIOIIEM
MUpe
OIIK-1.3
Bnaneer
HaBBIKAMH
MIPOBEICHUS
XUMHUYECKOTO
aHaJIN3a;
HCTOJIb30BaHUEM
CIIPaBOYHOMN
XUMHUYECKOMN
JIUTEPATYPBI,
METOIaMH
MIPOBEICHHS
XUMHUECKUX
peaxuuii u
MIPOIIECCOB
O6menpodeccn | OIK-2 OIIK 2.1 COBpPEMEHHBIE MPUMEHSATh COBPEMEHHBIMU
OHAJIbHBIC CrnocobeH 3Haer MaTeMaTU4YeCKHe | OCHOBHBIE METOJaMH 1
HaBBIKH HCTIOJIb30BaTh COBPEMCHHBIC U (PU3HKO- SKCTMEPUMEHTaNb | 0a3aMu JaHHBIX
MaTeMaTH4YecKhe, | MaTeMaTH4ecKHe XUMHUYECKUE HBIE METOIBI JUTSL PETIeHUSt
¢busngeckue, 1 HU3HKO- METOBI IJIs HCCIIeTIOBAHUS 3a1a4
¢uzuKo- XHUMHYECKHe peleHus 3a1a4 ¢uzuko- npogecCHOHATBH
XUMHYECKUE, METOJIBI ISt MpopEecCHOHATIBH | XUMUYECKUX Ol IeATEILHOCTH
XHUMHUYECKHUE pemenus 3ana4 O} IEATENLHOCTH | CBOICTB BEIIECTB

METOMABI JJIs
pelenus 3amay
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
€CTECTBEHHOHAYY
HBIX AUCLHIUIMH K
PCILICHUIO
NPaKTHYECKUX
BOIPOCOB
XUMHUYECKOI
TEXHOJIOTHU
O6memnpodeccn | OIK-5 OIIK-5.1 OCHOBHBIC OCYIIECTBIATh HaBBIKaMH
OHAJIbHBIC Cnocoben Crocoben 3JIeMEHTapHBIC SKCIEPUMEHTANb | 00paboTku
HaBBIKH OCYILECTBIATD OCYILECTBIIATH METO/IBI HbIC IKCHEPUMECHTAIIb
9KCHEPUMCHTAIBH | SKCIIEPUMEHTAIbH | XHMHUYECKOTO HCCIICNOBAHMA U | HBIX JAHHBIX U
BIC UCCIICZIOBAHUS | bl MCCIICIOBAHUS | HCCIEIOBAHUS UCIIBITaHUS 110 aHaNM3a
1 UCTIBITaHUsS IO U UCTIBITAHUS 110 HPOCTHIX U | 3aJaHHOM MOJTYYEeHHBIX
3aJaHHOU 3aJlaHHOM CIIO’KHBIX METOJUKE, pe3ybTaToB;
METOJIHKE, METOIHKE, BEILECTB npu | cobupats U TOTOBHUT OTYETHI
IIPOBOJIUTH cobupatb 1 penieHun AQHAJIM3UPOBATH TI0 BBITOJTHEHHON
HaOIIOACHUS U AQHAJIM3UPOBATh 9KCIEPUMEHTANb | JIMTEPATypHBIC HCCIIeJOBATENBCK
U3MEPEHUS C JMTEpaTypHbIe HBIX 3a/1a4 JIaHHBIE oii pabote
y4eTom JIaHHBIC
TpeboBaHH OIIK-5.2
TEXHUKH Criocoben
6€e30I1acHOCTH, MPOBOIUTH
00pabarbIBaTh U HAOJFOICHUS 1
HHTEPIPETUPO H3MEpEHHs C
BaThb y4eToM
9KCIIEPUMEHTANbH | TpeOoBaHUit
bIC JaHHBIC TEXHUKU
0e30MmacHOCTH
OIIK-5.3
Cnocoben
00pabaTsiBaTh U
HUHTEPIPETUPOBAT
b
IKCIEPUMEHTAIBH
bI€ JaHHbIC,
TOTOBUTB OTYETHI
I10 BBITIOJTHEHHOM
HCCIIe/I0BaTENbCK
oii pabote
Ipodeccuonans | IMK-5 IK-5.3 OCHOBBI TEOPHH | HCIIOJIb30BaTh OCHOBHBIMHU
HbIE HaBBIKH CriocobeH l'oToB XUMHUECKOM 3HaHHUE CBOUCTB 3JIeMEHTapHbIMU
OCYILECTBIIATD HCIOJIb30BaTh CBS3U B | XHUMHYECKHX MEeTO/IaMi
MPOBEICHUE 3HaHHE CBOWCTB COEJIMHEHHMSIX 9JIEMEHTOB, XHMHYECKOTO
pabort 1o XUMAYECKUX pasHBIX  THIIOB, | COCAMHCHHUH M UCCIIeIOBAHUS
00paboTke u 3JIEMEHTOB, CTpOCHHUE MaTepHalIoB Ha MIPOCTHIX U
aHaIn3y HAy4HO- | COCOUHCHUH BEIIECTBA, UX OCHOBE IS CJIOXKHBIX
TEXHUYECKOM MaT€prajioB Ha UX OCHOBHBIC PEeUICHUA 3a1a4 BCIIECTB IIpU
uH(MOPMAIMHU U OCHOBE ISt 3aKOHOMEPHOCTH | MPO(ecCHOHATbH | peuieHun
pe3ynbpTaToOB pemenus 3ana4 IIPOTEKAHUs O NESITETLHOCTH | MPUKIATHBIX
UCCIIeIOBaHMUIA, npoheCCHOHANIBH | XUMHYECKHUX 3a/a4y
BBITIOJIHATh Olf ICATEILHOCTH | TIPOLIECCOB;
9KCHEPUMEHTBI U XUMHYECKHE
oopmitITh CBOMCTBA
pe3ynbTaThl JJIEMEHTOB
HCCIIeJOBaHUN U Ppa3Iu4HBIX
pa3paboToK, rpyI
TOTOBHOCTh Ileproanyeckoii




OCYIIECTBIIAT
MOJITOTOBKY
JOKyMEHTAIHH,

CHCTEMBI W WX
BaKHEHIITX
COCMHCHMUM,

MIPOEKTOB IUTAaHOB
U IPOTpamMM
MPOBEICHUS
OTZENBbHBIX
3TanoB paboT

B pesynbTaTe n3y4eHus AUCIUIUTMHBI 00YJarOUUHCs TOJDKEH:

3HaTh:

- TEPMHHOJIOTHIO 1 HOMEHKJIATYPY BAXKHEUIINX XUMUYECKUX COCIMHEHUI;

- OCHOBHBIC IIOHSTHUS U 3aKOHBI XHMUH;

- 3JIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;

- OCHOBBI TEOPUM XUMHUYECKOU CBSI3M B COEAMHEHMSAX PA3HBIX THIIOB, CTPOCHHUE BELIECTBA B
KOH/ICHCUPOBAHHOM COCTOSIHUU;

- XMMHUYECKHE CBOMCTBAa JJIEMEHTOB pa3jiMyHbIX Ipynn Ilepuonuueckod CHUCTEMBI M HX
BAXXHEUIIINX COSTUHEHUH,

- CTPOEHHUE U CBOMCTBA KOOPJIUHAMOHHBIX COCIMHEHUN;

- OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX MTPOLIECCOB U XapaKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

- METO/Ibl OITMCAHUSI XUMUYECKUX PAaBHOBECUI B PACTBOPAX AJIEKTPOJIUTOB;

- HaA3HAYCHHUE U 00JIACTH MPUMEHEHHUSI OCHOBHBIX XMMHUYECKUX COCTMHECHU;

- OCHOBHBIE€ DJIEMEHTApHBIE METOJbl XHMHYECKOI'O MCCIEAOBAHUSI TPOCTBHIX W CIOMKHBIX
BEILIECTB ITPU PELICHNUH 3KCIIEPUMEHTAJIbHbBIX 33/1a4;

- COBPEMCHHBIC MAaTEMATHYCCKUE ¥ (PU3HKO-XUMHYECCKUE METOIBI JIUIs PEIICHUS 3a/1a4
poeCCHOHAIBHON JEATEIHHOCTH

- TpaBuiIa pabOThl B XUMHUYECKOH J1abopaTopum.

YMeTh:

- HUCHOJIb30BaTh OCHOBHBIE MTOHATHUSA U 3aKOHBI €CTECTBEHHBIX HaYK;

- HCHOJIb30BaTh OCHOBHBIE 3JIEMEHTAPHBIE METOAbl XMMHUYECKOTO HCCIICIOBAHUS MPOCTHIX U
CJIOKHBIX BEIIECTB MPU PEIICHUH SKCIIEPUMEHTAIbHBIX 33]1a4;

- AHAJIU3UPOBATH U UCIOJIb30BaTh 3HAHUSA O CTPOCHUU BEIIECTBA, MPUPOAE XUMHUUYECKON CBSA3U
B Pa3JIMYHBIX KJaccaX XMMHYECKUX COEIMHEHWH ISl TOHUMaHUsl CBOMCTB MaTepHaloB U
MEXaHU3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAOIIUX B OKPYKAIOIIEM MUPE;

- TPUMEHSATHh OCHOBHBIE 3JIEMEHTApPHbIE METOAbl MATEMATHUECKOTO aHAJIN3a U
MOJIEITUPOBAHHS,

- OCYUIECTBJISITh HKCIIEPUMEHTAIIbHBIE UCCIIEI0BAHUS U UCTIBITAHUSA 10 33JJaHHON METOJIUKE,
coOMpaTh U aHATU3UPOBATH JTUTEPATYPHBIC JaHHBIC,

- 0oopMIIATH Pe3yNbTAaThl JKCIEPUMEHTANBHBIX M TEOPETUYECKUX padoT, (GopMynHpoBaTh
BBIBOJIHI,

- HUCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COCAMHEHUN M MaTEpHAIOB HA UX
OCHOBE JIJIsl PeIIeHUs 3a7a4 MPOoGeCcCHOHATBHOU JIeATETLHOCTH.

Baanernb:

- HaBBIKAMHM HCIIOJB30BaTh 3HAHUS O CTPOCHHM BEIIECTBA, MPUPOJIE XUMHYECKOW CBSI3U B
pPa3IMYHBIX KjaccaX XUMHYECKUX COEAUHEHUM [Js MOHMMAaHHUs CBOWCTB MaTepuajloB U
MEXaHU3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAOIIUX B OKPYKAIOIIEM MUPE;

- HaBbIKAMM aHajdu3a W MOJCIUPOBAHUS, TEOPETUYECKOTO U  SKCIHEPUMEHTAIBHOTO
HCCIICIOBAaHUS XUMUUYECKUX COCIUHCHUM;

- OCHOBHBIMHU 3JIEMEHTAPHBIMU METOJAMU XUMUYECKOTO UCCIIEI0BAHUS MPOCTHIX U CIOXKHBIX
BEILIECTB MTPU PEUICHNUH MPUKIIATHBIX 3a/]1a4;

- HaBBIKaMH MCIIOJIb30BAaHUEM CHPABOYHON XMMUYECKOU JINTEPATYPHI;

- METOJaMH IPOBEAEHUS XUMUYECKUX PEAKLIHUNA U MPOLIECCOB




- mpueMamu paboThl ¢ XMMUYECKOH MOCYA0H, BeCaMu, YCTAHOBKaMH U IpuOopamu;
- HaBBIKAMU OOpabOTKM 3KCIIEPUMEHTAIBHBIX JAHHBIX M aHAIN3a OJTYYCHHBIX Pe3yIbTaToB;
- HaBBIKAMU IOJTOTOBKH OTYETOB I10 BHIIIOJHEHHOM HCCIIE10BATEIbCKON paboTe.

5. OBBbEM JUCHUIIVIMHBI U BU/IbI OBPA3ZOBATEJIBHOI'O ITPOLECCA

Beero 1 Cemectp Ne .
By yueOHol paboThl
aKas.
3.6. |akazd. 4.| 3.e. u 3.C. akaj. .
OO011as TPyA0EMKOCTh TUCIUILIMHBI 12 432 7 252 5 180
KonrakTHasi paboTa - ayfuTOpPHbIE 487 | 1753 | 2.88 |103,65| 1,99 71,65
3aHSITHS:
B TOM 4YHCJe B (popMe NPAKTHYECKOM ) ) i i ) )
MOJAr0TOBKH
Jlexkuun 52 34 18
B TOM 4HCIIe B (hOpME PAKTHICCKOMN i i ) ) i i
[MOJrOTOBKHU
[TpakTiueckue 3anstus (I13) 16 16 -
B TOM 4HCIIe B (hOpME PAKTHICCKOMH ) ) ) ) ) )
[MOJrOTOBKHU
JlaGopaTopHubie paboTs (JIP) 104 52 52
B TOM 4HCIIe B (hOpME PAKTHICCKOMN i i i i i i
MO OTOBKHU
CamocTosiTeJibHasi padoTa 515 | 1853 | 3,13 |112,65| 2,02 72,65
KoHTakTHasi camocTosATeNbHas paboTa 5 ] ]
(Koncynrbmayusi)
CaMOCTOsITEIbHOE H3YUCHHE Pa3/IeNIOB 75.3 52,65 22,65
TACITUIIINHBI
[lonroroBka K J1aOOpaTOpPHBIM 3aHIATHUAM 60 30 30
[ToAroTOBKA K TECTUPOBAHHUIO 50 30 20
DopMbl KOHTPOJISI:
3auem, sx3amen
JK3aMeH 1,98 71,4 0,99 | 35,7 0,99 35,7
KonTakTHas paboTa - MPOMEKyTOUHAS 13 0,65 0.65
aTTecTanus
[loAroToBKAa K K3aMEHY. 71,4 35,7 35,7
6. COIEP KAHUE JUCHHUIIJINHBI
6.1. Pa3zaenbl AMCHUIIMHBI U BU/IbI 3aHSITHI
aK. 4yacoB
B T.4. B T.4. B T.4. B T.41.
B B B B
Ne Pasien AMCIMILINHBL Beero ¢opme Jlexumun ¢opme Mpaxk. ¢opme Jlab. ¢opme Cam.
n/n NMpaKT. NMpaKT. 3aH. NMPaKT. patoThI MPAaKT. padora
moar. moar. moar. moar.
L OCHOBHBIE TTOHSTHUS 59 10 10 4 28
U 3aKOHbI XUMHUH




Ctpoenune aToMa u
CUCTEMaTHKa
XUMUYECKHX
3JIEMEHTOB.
Ilepuoguueckuii
3akoH JI.W.
Menneneesa.
Xumudeckas CBSI3b U
CTPOCHHE MOJICKYII

OCHOBHEBIE
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
MPOIIECCOB.

54

16

30

PactBopsI U Apyrue
JIUCTIEPCHbIE
cucreMsl. Crioco0s!
BBIPAXKEHUS
KOHLEHTpauuu
PacTBOpOB.
DNEeKTPOIUTHYECKAS
IMccoIyanus u
WOHHBIE pEaKLUu.
T'mpponus coneit.
KommnekcHbie
COCTUHECHUS

62

10

20

30

OKHCIIUTENHHO-
BOCCTAaHOBMTEIbHEIC
peakuuu.
DNEeKTPOXUMHUUECKHE
MIPOIIECCHI.

46,65

12

24,65

Koncynomayus

Tloozomosxa k
IK3AMEHY

35,7

Koumaxmmnas
paboma —
APOMEINCYMOUHAS
ammecmayusi

0,65

Bcero 1 cemecTp

252

34

16

52

112,65

IIpocToe BemecTso.
bunapnsle u
CIIO’KHBIE
XUMUYECKUE
COEJIMHEHUS

26

12

10.

XHUMUS COeTUHESHUN
S-2JIEMEHTOB

18

12

11.

XHUMUS COeTUHESHUN
d-snemenToB

46

20

22

12.

XHUMUS COeTUHESHUN
p-31eMEHTOB

46

20

22

13.

XUMUS COeTUHEHUN
f-anemenTtoB

6,65

4,65

14.

Koncynomayus

15.

Iloocomoska k
OK3AMEHY

35,7

16..

Konmaxmmnas
paboma —
NPOMENCYMOUHAs
ammecmayus

0,65

17

Bcero 2 cemecTp

180

18

52

72,65




Hroro3zalm2
18. | [ Tores 432 - 52 - 16 - 104 - 185,3
ceMecTpbl
6.2. Conep:xaHue pa3/ieioB M CUUIITAHBI
HaumenoBanmue pasaena
Ne AUCHHILIMHBI Copep:xanne pasjesia
pasaena
1. Paznea 1 XuMus kak 1.1 Ocnognvie nomamusa u 3axkonst xumuu. llpenver U 3amaum oOwmed u

pazzien ecCTeCTBO3HAHUS —
HayKa O BEIIECTBAX U UX
MIPEBPALIEHUIX

1.1 OcHOBHBIC TIOHATHUS U
3aKOHBI XUMHH

1.2 Crpoenue aToma
CHCTEMAaTHKa XUMHUYECKUX
a1eMeHTOoB llepuonnueckuit
3akoH J[.1. Menneneena.
1.3 Xumnueckas CBS3b U
CTPOEHHUE MOJIEKYT

HEOPraHWYeCKOH XMMHM. MecTO XMMHMU B CHCTEME €CTECTBEHHBIX HayK. 3ajadu,
CTOSILIIME Tepell XUMUUECKol Haykoi. PopMel cymiecTBoBaHU MaTepud. OCHOBHBIE
XMMHMYECKHE MOHITHUS: aTOM, HOH, MOJEKyJa, IIPOCTOE BEIIECTBO, OHHApHOE
COeIMHEHHe, CIIOXHOe coennHeHne. CoBpeMeHHass HOMEHKIIaTypa HeOPraHUIeCKHX
BEIIECTB. MEXAyHapoqHAs CHCTeMa eIMHHUL (U3NYECKHX BEIWYMH U ee
IIpUMEeHeHNe B Heopranndeckoil xumuu. OcHOBHBIE equHUIE! cucteMbl CU.
@dyHnaMeHTaNbHBIE W YacTHBIE 3aKOHBL 3aKOH COXPAHEHWs] MAacChI-D)HEPIHHU;
3aKOH SKBHBAJIEHTOB, IOCTOSIHCTBA COCTaBa, KPATHBIX OTHOIUEHUH, ABOrazpo,
ypaBHEHHE COCTOSHHS UJIEANbHOTO rasa.
1.2 Cmpoenue amoma. Kpatkas UCTOpUs pa3BUTHS TEOPHU CTPOCHHUS aToMma. Sapo
M 3JIEKTPOHHAsT O00ONOYKa aroMa. OKCIHEPHMEHTAIbHBIE OCHOBBI COBPEMEHHOI
Teopuu cTpoeHust aroma. [loHsTHE O KBaHTOBOW MexaHMKe. BoyHOBBIE cBoOiicTBa
MaTepHalIbHBIX O0BEKTOB. YpaBHeHHe Jn¢ bpoiinsg.  J[BoiicTBeHHas mpupoja
anextpona. [IpuHmun — HeompeneneHHoctei [eif3enOepra. BomHoBas QyHKIus.
DJeKTpOHHAs IUIOTHOCTh. KBaHTOBO-MEXaHHWYECKas MOJENb aToma. YpaBHEHHE
Ipenunarepa u ero pemieHue AL aTOMa BOJOPOJA. XapaKTEPUCTHKA COCTOSHUS
JNIEKTPOHOB CHCTEMON KBAHTOBBIX UYHCEN, WX (DU3MUECKUH CMBICH, NPHHHMAaeMble
3HaueHHsl. ATOMHBIE OpOWTanu ms S-, P-, d- u f- cocTosHMIT ITEKTPOHOB aTOMa.
MHOTO31IEKTPOHHBIA aTOM. DHEpreTHYecKHe YPOBHM M MOIYPOBHH B aTOME.
MakcuMaJIbHOE YHCJIO OJIEKTPOHOB Ha JJIEKTPOHHBIX YPOBHSX, MOAYPOBHIX U
aTroMHbIX opOuTaiax. [Ipunnun Ilaymu. Cnun snexTpoHa. OCHOBHBIE NPHHIUIIBI U
NpaBWIa pPACIpeneieHus] SJIEKTPOHOB B MHOTOZJIEKTPOHHBIX AaTOMax: IMPHUHIMII
HauMeHbllel »Hepruu, npasuia KneukoBckoro, Xynaa. CokpallleHHas W IOJIHAs
JNIEKTPOHHASI U 3IEeKTpOHHO-rpadudeckas popMyna atoma. [Ipockok 3mexTpoHa. S-,
p-, d- u f-ameMeHTHI.
1.3 Ilepuoouueckuii 3axkon u Ilepuoduueckan cucmema INeMEHMO8
J.H.Menoeneesa. llepnoanueckuii 3axoH J[.11.MeHneneeBa W €ro coBpeMEHHas
¢dopmymmposka. [lepronuueckuii 3akoH, [Ilepronuueckas ciucteMa U epuoOINIecKast
Tabmuua osnementoB J[.M.MenneneeBa. CTpykTypa NEpUOAMYECKOH CHCTEMBI.
[epuronsl, rpynmel, MOArpyNIbl. V3MeHeHHE CBOWCTB 3JIEMEHTOB IMEPHUOANYECKOM
CHCTeMBI (BepTHKaJIbHAsI U TOPU3OHTANbHAsl aHanoruu). [lepuoauyeckas cucrema u
ee CBsI3b CO CTpOCHHEeM aroma. Pacmomoxenwe S-, p-, d- u f- amemenroB B
Ilepuoauueckoil cucreme. THUNMUYECKHE W HETUNHUYECKUE 3JeMeHTHL. [lonHble u
HETIOJHBIE HJIEKTPOHHBIE aHAJOTH. [leprHoandeckoe N3MEHEHNE CBOMCTB IEMEHTOB.
ATOMHBIE W WOHHBIE PagMyChl HX 3aBHCHMOCTb OT 3JIE€KTPOHHOTO CTPOCHUS U
CTETIEHH OKHWCIICHHWA. DHEprus HOHHM3aluH (MOTCHIWAl WOHW3AIlMH) aTOMOB M
HOHOB; BOCCTAQHOBHTEJbHBIE CBOMCTBA; CPOJCTBO K OIJIEKTPOHY (OKHCIHTENbHBIC
CBOICTBA).
1.4 Xumuueckas ceazv u cmpoenue monexyn. Bzaumonericrsue atomoB. [IpuunHel n
ycioBUe 00pa3oBaHMsI XUMHUYECKOM cBs3u. [Ipupoma xummdeckoi cBsi3u. OCHOBHBIC
BBl U TapaMeTphl XUMHUYECKOH cBs3u. KoBaneHTHast xummdeckas cBsi3b. OCHOBHBIE
TIOJIOKEHKST METOIa BaleHTHBIX cBsizell (BC). PaBHOLICHHBIN M JOHOPHO-AaKIIENTOPHBIH
MeXaHH3MBI 00pa30BaHUsI KOBAJIEHTHOW CBs3M. BaneHTHOCTh snementa. OOpazoBaHue
KpaTHbIX CBsI3eH: G-, M- M O-CBS3M, MX OCOOCHHOCTH. OJIEKTPOOTPHIATEILHOCTH
aneMeHTa. [lonsipHas 1 HeToJsIpHAast KOBaJIEHTHAs CBs3b. CBOCTBA KOBAICHTHOMN CBSI3H:

HACHIIIAEMOCTh, ~ HAMPABJICHHOCTh,  MOJSIPU3YyEeMOCTh. [ MOpHIM3AlMs ~ ATOMHBIX
opbuTaneit: sp- , Sp>- 1 Sp°- ruGpHIK3aIIH. JIUIONBHBIC MOMEHTBI H CTPOCHHE MOJICKYIL.
OCHOBHbIE ~TOJNOXKEHHMS MeToAa MOJNEKYJIspHbIX —opOutaneil. (MO  JIKAO).

Dueprernueckue quarpamMmbl MO. CBs3bIBaIOIINE, HECBA3BIBAIOIINE U PA3PHIXJIIOLIHE
MO. TIlocnenoBarensHocTh 3amoiHeHHss MO B JBYXarOMHBIX TOMOSICPHBIX U
TEeTEepOsICPHBIX MOJIEKYyIaxX 3MeMeHTOB 1 U 2 meprona. [lopsinok cesizu. OObsCHEHHE
MarHUTHBIX CBOMCTB MOJIEKYJI M HOHOB ¢ mosunuii Merona MO. MoHHas XxuMudeckast
CBsI3b KaK TPEIENBHBIN CITyJail KOBAJICHTHOW MOJISIPHOM CBA3H. MeXaH3M 00pa3oBaHus,
JNIEKTPOCTAaTHYECKOE  B3aMMOJICHCTBHE  HMOHOB,  CBOWMCTBA  (HEHACHINICHHOCTB,
HEHAIPaBJIeHHOCTh). MeTamnuueckas CBA3b KaK KpalHWI cily4ail eJIoKanu30BaHHON
CBsI3M, €€  XapakTepHble ocobeHHOCTH. CBOWCTBA  METAIMYECKOH  CBS3U
(HeHACBHIICHHOCT, M HEHANpPAaBJICHHOCTb) W  (PU3MYECKHE CBOICTBA METAILIOB:
METAJUIMYECKHIl OJIECK, HEMpo3pavyHOCTb, TEIUIONPOBOAHOCTD, AJIEKTPOIPOBOIHOCTS,
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IUIACTUYHOCTb. MEXMOIIEKYIApHOE B3aUMOACHCTBU. DHEPrusi MEKMOJCKYIIIPHOIO
B3aMMOJIEHCTBYA. B3auMoneCTBYSA MEKITy NOJAPHBIMU U HEMOJSPHBIMU MOJICKYJIAMU:
OpHEHTAIIMOHHOE, MHIYKIMOHHOE, UCIIEpCHOHHOE (cuibl Ban-nep-Baansca). Binsiaue
TeMIEpaTypbl U PAcCTOSHUS MEXKIy MOJIEKyJdaMH Ha 3HEPrHI0 MEXMOJICKYJSIPHOIO
B3aMMOJICHCTBIA. BomopoaHast cBsf3b. DHeprust M JUIMHA CBA3M. MeXMONeKysIpHas U
BHYTPUMOJIEKYJIsIpHasd. BimsgHue BOJOpOIHOM CBA3M Ha CBOMCTBA  BELIECTBA:
TEMIIepaTypy IUIaBICHNUS, KUTIEHHs], CTENeHb JUCCOIMAIMK B BOAHOM PAacTBOpE M JIp.).
CTpoeHne BellecTBA B  KOHJACHCHPOBAaHHOM  COCTOSHUM. TBepmoe, KUIKOE,
ra3oo0pasHoe, IIa3MEHHOE COCTOSHMS, MX 0coOeHHOCTH. KpucTaimyeckoe cocTosHUE.
Wzomopdm3m, momumopdmsM.  THIBI  KPHCTANIMYECKUMX — PEIISTOK:  aTOMHAs,
MOJIEKYJISIpHasl, MOHHas, Meramnudeckas. Ilpuponma cBs3M Mexnay dYacTHLAMH B
Pa3IMYHBIX THIAX KPHUCTAUIMYECKUX pemrerok. JKumkoe ¥ aMOp(HOE COCTOSHUS, MX
0COOEHHOCTH.

Pa3nen 2 OcHOBHEIE
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUUCCKUX
MPOLIECCOB.

2.1 OCHOBBI XUMHYECKOM
TEPMOIMHAMUKHN

2.2 XuMu4JecKass KHHETHKA
U XMMHYECKOE PABHOBECHE

2.1 Ocnosvt xumuueckoii mepmoounamuxu. OCHOBHBIE TOHATHS XHUMHYECKOH
tepMomuHamukn.  Cucrema, ¢asa. Knaccudukanmst cucteM:  H30IHPOBaHHBIC,
HEU30JIMPOBAHHbIE, 3aKPBITBIE, OTKPBITHIE CHUCTEMBL. ['OMOre€HHBIE M TEeTepOreHHbIE
cucreMbl. [lapaMeTpsl ¥ (YHKIMH COCTOSHHMSI CUCTEMBL. 3aKOH COXPAaHCHHS SHEPIUH.
Ilepoe Hayao TepMOIWHAMUKH. BHYTpEeHHS SHEprus CHCTEMBI W SHTAJIBIIHSA.
TemnoBoit addexr xummdeckoil peaxmum. TepMoxumust. DK30- M 3HIOTEPMHYECKHE
peaxiy.  TepMoxuMudeckie ypaBHeHWs. [loHsTHE O CTaHZApPTHOM COCTOSTHUH
BemectBa. CTaHAapTHAs SHTATIBIMSA 00pa30BaHuUs BellecTBa. 3akoH 'ecca u ciencTBus
n3 Hero. Bropoe Hawamo tepmommHamukd. [lomstne o0 sHTpormm. M3Menenue
SHTPONMM B XUMHYECKHX IIpolreccax M (ha3oBbIX IIepexofax. OHTAIbIUWHBI U
SHTPOMHUIHBIN (akTopsl mporecca. YpaBHeHHWe [uOOca. Owneprms [nbbca —
TEPMOIMHAMAYECKAH KPUTEPUH BO3MOKHOCTH NPOTEKAHMsI XUMUYECKOTo Iporecca, u
YCTOMYMBOCTH BEILIECTBA.

2.2 Ocno6bl xXumuyeckoil KUHeMUKU U Xumuueckoe paeHoeecue. llonstue o
xuMuueckod  kuHertuke. CkopocTh  xumuueckod  peakiuu. Ilopsanok u
MOJIEKYTAPHOCTh PEAKIHH. 3aBHCHMOCTh CKOPOCTH XHMHYECKOH pEaKnuH OT
KOHI[CHTpalUH. 3aKOH JEHCTBHS MacC Ui TOMOTCHHBIX M T'€TEPOTCHHBIX CHCTEM.
3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakuuH OT TEeMIepaTypel. OHEprus
aKTHBAI[MM PEaKUUM, aKkTHUBHbIE MoJekynbl. [IpaBmio Bant-T'odda, ypaBHeHme
AppeHnyca 1 Ipeaesl X IPUMEHHMOCTH.

[loHsiTHE O TOMOTEHHOM M TETEpPOTreHHOM KaTaimie. [IpuMepsl KaTaluTHYECKHX
IIPOLIECCOB B NMPOMBIIIIEHHOCTH. XUMHYECKOE paBHOBECHE: TEPMOJHHAMUUECKOE U
KHHETHYEeCKOe YyCIOoBHE. 3aKkoH JecTBHA Macc Uil OOpaTHMBIX HPOIECCOB.
Koncranta xumudeckoro paBHoBecHs. CBsi3b CTaHAAPTHOTO HW3MEHEHUS JHEPTUH
['m6bca ¢ KOHCTAHTOH XHMHYECKOTO paBHOBECHS: YpaBHEHHE H30TEepMbl BaHT-
Topda. Cmemenne xumuueckoro pasHoBecus. [lpuamun Jle Illatenpe-Bant-
Todda-bpayna. BnusHne mapameTpoB mpolecca Ha CMEIIEHHE XHMHYECKOTO
paBHOBecHsI.

PacrtBops! u npyrue
JIICTICPCHBIC CHCTEMBI.
Crioco6b1 BhIpaXeHUSA
KOHIIEHTpallui pacTBOPOB.
DNEeKTPOTUTHYECKAS
aucconuanust 1 HOHHBIC
peakuuu. I'uaponus coneil.
KomriekcHble coequHeHus

3.1 Jlucnepcuvie cucmemol. JlucniepcHBIC CHUCTEMBL: JUCTepcHas  (asa,
JMCTepcHoHHas cpena. Kitaccudukaums AUCIIEPCHBIX CHUCTEM [0 arperaTHOMy
COCTOSIHMIO W pa3Mepy dactul. VcTuHHBIe pacTBOphl. PacTBOpeHHe Kak
CaMOTIPOM3BOJIbHBIN  (PU3UKO-XUMUYecKuil mpouecc. Teruobie 3¢ddexTsr mpu
pacTBopeHuH. PacTBopuTebh U pacTBOpEHHOE BelecTBO. PacTtBopumocTs. Biusinue
Ha pacTBOPUMOCTb TEeMIlepaTypbl M JaBieHHWs. KpuBas pacTBOpHMOCTH.
Kos¢duiment pacTtBOpMMOCTH M MaccoBas OIS PAcTBOPEHHOTO BEIIECTBA B
pactBope. HachllieHHBlE W TepechINICHHbIE pPacTBOpHL. Pa30aBieHHblE U
KOHIICHTPUPOBaHHbIE pacTBOpbl. CrocoObl BBIPQXEHUS COCTaBa PacTBOPOB:
MaccoBast J10JIs1, MOJISIpHAst 10311, MOJISUIBHOCTh PAacTBOPA, MOJISIpHAst KOHLIGHTpAINs,
MOJIIpHAsI KOHIIGHTpALUsl BEI[eCTBa SKBUBAJICHTOB U THUTpP PacTBOPA.

3.2 Pacmeopvr Inexmponumos. Teopuu xkucrom u ocnoséanuii. Boma kak
HOHI3HUPYIOMNI pacTBOpHUTENb. BogHBIE pPacTBOpPHI NMEKTPONUTOB. OCHOBHBIE
TIOJIOKEHUSI TEOPHH JIEeKTponuTHIecKoi quccormannu C.Appernyca. CombBaTanus
HOHOB WM Moiekyll. CuibHBIE W cla0ble >IeKTponuThl. McTHHHAS M Kaxyrmasics
crenens aucconmanuu. KoHcTaHTa aucconuanuy (KOHCTAHTA KHCIOTHOCTH H
ocHOBHOCTH). CTymeH4aras JUCCOIMAalUs  CIa0bIX  JJIEKTPOJIHMTOB. 3aKoH
pasbasnenus OcTBanpaa. BiusiHMe KOHIEHTpAlMd OJHOMMEHHOTO HOHa Ha
JMCCOLMALUIO CTa00ro 3JEKTPONUTA. 3aBUCHMMOCTD CHJIBI KHCIOT M OCHOBaHHUH OT
3apsijia ¥ paauyca LeHTpaabHoro nona. Cxema Koccens. Mi3ameHeHne cuitbl KUCIIOT U
OCHOBaHMH ToO rpymmaMm u mnepuogaM [lepmommdeckoi cucTeMbl. AMQOIHTEL
Honnoe mpomsBenenne BoAasl. Bomopomsslii mokazatens. Cuima KHCIOT U
OCHOBAaHUH, KOHCTaHTa KHCJIOTHOCTH M KOHCTaHTA OCHOBHOCTH U WX CBS3b IS
KHCJIOTHO-OCHOBHOW CONPSDKEHHOI mapsl. EnnHast mkana KHCIOTHOCTH JUTS BOJHBIX
pactBopoB. CriocoOsl pacyera pH cuibHBIX M ciaObIX THAPOKCUAOB. PaBHOBecHE B
CHCTEME MaJOpacTBOPUMBIN DIIEKTPOJIUT-HACHIICHHBIH pacTBop. I[Ipom3BeneHue
pacTBOpPUMOCTH. YCIIOBUs OOpa3oBaHUs W PACTBOPEHUS] OCAAKOB. Peakuun B
pacTBOpax 9JIEKTPOJIUTOB, MpOTEKarole Oe3 HM3MEHEHHs] CTENeHH OKHCIICHUS
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9JIEMEHTOB, BXOJSIIMX B COCTAaB PEArcHTOB. YCIOBHS NPOTEKAHUS peakUuid B
pacTBopax dJeKTPOJUTOB. MOJEKYJSIpHbIE M HOHHO-MOJIEKYJISIPHBIE YpaBHEHUS
peaxuuii.

3.3 I'uapoJus couteii. Tumel rugponmza. KoHcTaHTa U CTENeHb THAPOIIN3A, CBI3b MEKIY
HUMH U KOHLEHTpauue#d comu B pacTBope. CHocoObl yCHIEHHS U MOJABICHUS
ruaponu3a. CTymeH4YaTblii 1 HeOOpaTHUMBIA THAPOIIH3.

34 KommiekcHble coenuHeHusi. Koopmuuaimionnas Teopust A. Beprepa.
KomriekcooOpazoBateny,  JMTaHABl,  KOMIUIEKCHL.. — KoopauHammoHHOE — 9HCIO
KOMILIEKcoo0pa3oBaTells, AeHTaHTHOCTh JMraHaoB. HoMeHKarypa, Kiaccupukamus 1
crioco6s1 omydenust KC.. Koncranra o0pa3oBaHmst KoMIDTIeKca. XUMHYECKast CBS3b B
KC. Ocnosasle nonoxenust merona BC. CtpoeHre 1 MarHuTHbIE CBOMCTBA KOMILIEKCOB.
CrIeKTpOXUMHYECKHI PSI JIMraHIoB. BHYTpH- M BHEIIHEOpPOHTAIBHBIE KOMIUIEKCHI.
Beicoko- u HusKocmuHOBBIe Komiuiekerl. M3omepus KC. PapHoBecus B pactBopax KC.
KoHcTaHTa HECTOMKOCTH KOMILIEKCA.

OKHCIIUTENBHO-
BOCCTAaHOBMTEJIbLHEIC
peakuuu.
DNEeKTPOXUMHUUECKHE
MIPOLIECCHI.

4.1 Oxucnumenvno-eoccmanosumenvhsvle peakyuu. Ponb B Tpupone u
MPOMBIIUIEHHOCTH. BakHelmue okxuciautend u  BoccraHoBuTenw. CreneHb
okuciieHusi.  OKHUCIHUTEILHO-BOCCTAHOBHUTEILHEIC ~ CBOMCTBA  COCOUHEHUN U
Iepnonmueckuii 3akoH. Kiaccuduramuss OBP. MeToabl ypaBHUBaHHS: METOJ
JJIEKTPOHHOTO OallaHca, HOHHO-3JICKTPOHHBIN MeToll. TepMomuHaMuuecKkast OICHKa
HanpasineHHoctd OBP. BrusiHue mapameTpoB peakluuu Ha TTIyOWHY M HalpaBieHUE
MIPOTEKAHUS OKHCIIUTENIFHO-BOCCTAHOBUTEBHBIX —MpomeccoB. OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIA SKBUBAJICHT.

4.2 Ocnosbl 21ekmpoxumuu. DIEKTPOXUMHUUYECKHe mporecchl. IIporeccsl,
MpOTEKaloUIMe MpH KOHTAKTe MeTajlla C PacTBOPOM AIIEKTPOJHUTA. IJEKTPOI.
JIBoiiHO#  nyieKkTpuuecKuit  ciaod. DnekTpoAHblii moreHuuan. CraHAapTHBIN
9JIEKTPOJHBIA TOTEHIMAN. Pl XUMHUYECKOW aKTUBHOCTH METaIOB. Y CIIOBHAs
KIacCU(UKAIUs METAJUIOB MO WX AaKTUBHOCTH. YpaBHeHue HepHcra. Brusaue
PacTBOPUMOCTH BEIIECTBA U KOMILIEKCOOOpa30BaHHS Ha 3HAYEHHE SJIEKTPOIHOTO
MOoTEHIMANa MeTajula. [anpBaHMYeCKHH 5JeMeHT H ero pabora. Hampspkenue
rajJlbBaHU4eCKOro ayieMeHTa. KOHLEHTpalMOHHBIH TajllbBaHUYECKUH 3JIEMEHT.
DneKTpoXuMHYecKas KOPPO3UsS METAIJIOB. DJEKTPOJIN3 paciUlaBOB M PacTBOPOB
9NMeKTPOMUTOB. [lOpsmOK pa3psIKkd HOHOB Ha JJIEKTPOAaX IPH JJIEKTPOIU3E
pacIuiaBoOB M PACTBOPOB AJIEKTPOJIHUTOB.

HpOCTOG BCIICCTBO.
EI/IHapHBIe U CIIOXKHBIC
XUMHUYCCKUEC COCANHCHUA

IIpocroe BemecTBO — Kak (opMa CyLIECTBOBAHMS OBIEMEHTa. AJUIOTpONHSA U
noauMop(G¥U3M TIPOCTHIX BEIIECTB. MeTawlbl W HEMETaUIbl B IIePUOANYECKOM
cucteme 3nemenToB J[.M. Menneneesa Kpucrannoxumuueckue CTpOEHHE MPOCTHIX
BEIIECTB. DJIEKTPOHHOE CTPOEHHE aTOMOB 3JIEMEHTOB M KPHCTATIOXUMUYECKOE
CTpOEHHE MPOCTHIX BemecTB. OCHOBHBIE IPUHIIUIIBI X CIIOCOOBI TOTyIEHHS IIPOCTHIX
BelIecTB: pusnyeckue u xumuaeckue. O0mme Gu3nveckue 1 XMMUIECKHE CBOMCTBA
METaJUIOB. XapakTepHble M YCTOHYUBBIC CTENCHU OKUCICHUS, UX H3MEHEHHE B
repuoje U IO Tpymlnam nepuoaudeckoil cuctemsl sniemeHToB JI.M.Menneneesa.
OTHOIIEHHE METAUIOB K OKUCIUTEISIM: IIPOCTHIM BEIECTBAM — KHCJIOPOLY,
BOJIOPOMY, a30Ty, TajoreHaM, a30Ty; CJIOXKHBIM BEIIECTBAM - BOJE, BOIHBIM
pacTBOpaMm Inenovei, KHCI0TaM, CMECSM KUCIIOT.

Howmenxinatypa, kmaccudukanus ¥ MoidydeHHe OWHApHBIX coeanHeHui. PakTopsl,
ONpeNeNsAIoe CBOWCTBa OMHApHBIX COEAMHEHWH (pa3Mep aTOMOB, WX
NIEeKTPOOTPUIATENHHOCT, XapaKTep XHUMHUYECKOW CBS3M) M 3aKOHOMEPHOCTH WX
n3MeHeHus. CoeUMHEHMs JIEMEHTOB C BOJOPOAOM, OKCHJBI, TalOT€HHIbl U [p.
Krnaccugukanus ClI0XHBIX COeAWHEHHMH. ['MIPOKCHIBI KaK XapaKTePUCTHYECKUE
coenuHeHHs.  KHCIIOTHO-OCHOBHBIE  CBOWCTBAa  THMIPOKCHIOB, aM(OTEpHOCTh
TUIPOKCUIOB. OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOMcTBa ruapoxcunoB. Conu,
KIacCH(UKAIMA, TepMHIECKas YCTOWIMBOCTb, PACTBOPHUMOCTH, OKHCIUTEIHHO-
BOCCTaHOBHTENbHBIE  CBOWCTBAa. CpaBHHUTENBHAs  YCTOMYMBOCTH COJEH U
COOTBETCTBYIOMINX MM KHCIIOT.

XUMHUS COeTUHEHUN S-
3JIEMEHTOB

AnroputM oOuielt XxapakTepUCTHKU 3JIEMEHTOB Ha IpuMepe S- aneMeHToB. O Mecte
Bojopona B Ilepmommueckoit cumcteme. OOmas XapaKTepHCTHKA JIIEMEHTa,
HaxoXIEeHHe B TPHPOAE, NONydeHHe M CBoWcTBa. l3oTombl, TepMmUecKkas
Jucconuanysi, (Qu3NUeckne W XHMHYecKHe cBoicTBa. JlaGopatopHble U
MIPOMBIIIIEHHBIE CIIOCOOBI TONTydeHHs. [ uapuasl, UX KI1accu(UKamuys, MOIydIeHne ’
cBolicTBa. IIpuMeHeHne Bo1opoia U ero COeANHEHU.

CTpoeHue aToMOB S- 3JIEMEHTOB, 3aKOHOMEPHOCTH W3MEHEHHs pajiiycoB aTOMOB U
MOHOB, JHEPTUM HOHM3ALlUHM, CPOJCTBA K 3JEKTPOHY, 3JIEKTPOOTPHLATEIHHOCTH,
KOOpAMHAIUOHHOTO 4YHKCjla MOHOB, HW3MEHCHHSA KHCJIOTHO-OCHOBHBIX CBOMCTB
THIPOKCHIOB. XapakTep XWMHYECKOH CBS3M B COEIOWHEHHAX. B03MOXHOCTH
00pa3oBaHMs KOOPAWHALMOHHBIX coequHeHnH. OCOOEHHOCTH XHMHHU JHMTHI U
Oepmumms. BakHeiimme coeqUHEHMS S- DIEMEHTOB: OKCHJBI, HEPOKCHIBL,
HaJIIePOKCUBI, O30HHUABL, THUIPOKCHIBI, comd. CrocoOBl MONydYeHus, CBOWCTBA.
Mepbl NPeoCTOPOKHOCTH TMpH  paboTe ¢ JUTHEM. TOKCHYHOCTh COEIMHEHHM
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6epI/IJUII/IH u 6ap1/1;1. HpI/IMeHeHI/Ie IIPOCTHIX BELICCTB S- 3JICMCHTOB U UX CO@I[PIHCHI/Iﬁ.
YKecTkocTh BOIBI 1 CIIOCOOBI ee YCTpaHCHUS.

7. Xumus coenuHeHui d- O6mast xapakrepuctuka.  OCOOCHHOCTH 3JIEKTPOHHOIO CTPOCHHsI aTomoB d-
3JIEMEHTOB JJIEMEHTOB, HX BAJICHTHBIE COCTOSHUS. XapaKTepHbIE U YCTOWYMBBIE CTCIECHU
OKHCIJICHUSI JIEMEHTOB. XapaKTep XUMUUECKOH CBA3M B coefuHeHHsAX. CKIOHHOCTD
K KOMIIIEKco0oOpa3oBaHMIO. BiusHMEe NpHPOABI JIMTaHZOB Ha CTAOMIH3AIHIO
crerieHed okuciaeHus. OKCHIBL CHOCOOBI MX IONy4YeHHs, CBOHCTBA. M3meHeHue
KHCJIOTHO — OCHOBHBIX CBOMCTB OKCHJIOB B 3aBUCHMOCTHU OT CTEHNEHHU OKHCIEHUS H
nonoxenust d- anementoB B IIC. THAPOKCUIBL: CIOCOOBI MMOMy4YCHHs, H3MCHCHHUE
KHCJIOTHO-OCHOBHBIX CBOMCTB. O030p OKHCINTENHFHO-BOCCTAHOBHUTEIILHBIX CBOMCTB
coequHeHHIT d-31eMEHTOB, MX U3MEHEHHE 110 epUOaM | TpyImam. BiusHue cpes
Ha TMPOTEKaHWE TIIPOIECCOB. BakHeilne coeAWHEHMS: TaluIbl, CyIbQHIDL,
KapOu b, HUTpU/BL. brosorndeckas poib d-ameMeHToB. [IpHMEHEHHE COCTMHEHHH.
8. Xumus coeuHeHu! p- OO6mas xapakrepuctuka. O6mas xapakTepucTuKa p- 31eMeHToB. CTpoeHHe aTOMOB,
3/IEMEHTOB BO3MOJKHBIE BAJICHTHBIE COCTOSHHMS, 3aKOHOMEPHOCTH M3MEHEHUS B MOATPYIIax
paiuycoB  aTOMOB, HX OHEpPIMH HOHHU3AallMM, CPOACTBA K  DICKTPOHY,
JJIEKTPOOTPUIATEILHOCTH, KOOPIUHAMOHHOTO YHCIIA HOHOB. XapaKTep U3MEHEHUs
KHCJIOTHO-OCHOBHBIX U OKHCIMTEIBHO-BOCCTAHOBUTEIIBHBIX CBOICTB OJHOTUIIHBIX
coeMHEHUH. XapakTepHble M YCTOHUYUBBIC CTEIEHH OKUCIEHHS 3JIEMEHTOB, HX
HU3MEHEHHE B NEPUOJE U IO IpylnaM NEepUoIuYecKoil cucreMsl 3nemeHnToB JI.M.
MengeneeBa. XapakTtep XHMHYECKHX CBs3edl B coequHeHHAX. CKIOHHOCTh K
00pa3oBaHHI0O KAaTHOHHOW ¥ aHHOHHON (opM, K KOMIUIEKCOOOPa30BaHHIO.
Bopmoponupie coenuHeHUst p- 3meMeHTOB. OKCHIBI p- 37eMeHTOB. CrocoObl uX
nonydeHus. M3MeHeHHe KHCIOTHO - OCHOBHBIX CBOICTB BBICHINX OKCHIOB -
JJIEMEHTOB IO IepuojaM M rpynnaM. ['mapokcuabl p- 31E€MEHTOB: OCHOBaHMS,
aM(OJHTBHI, KUCIOTHI, UX IOJNy4YeHHe. l3MeHeHHe KHCIOTHO - OCHOBHBIX CBOWCTB
THJIPOKCUJOB II0 IepUojaM M TIpyINIaM, a TakXKe B 3aBUCUMOCTH OT CTCIEHH
OKHCIJICHUSI P- DJEMEHTOB, OOpasyrolIMX IBa M OOJbIIee YHCIO THAPOKCHIOB.
OKHCINTETEHO — BOCCTAHOBUTEIBHBIC CBOMCTBA COCAMHEHHH P- 3JIEMEHTOB: 00IIHe
3aKkOHOMepHOCTH. [IpuMeHeHHe MPOCTHIX BEIIECTB P- HJIEMEHTOB U UX COCANHEHHIA.
Buonormueckas ponb.braaropoansie (nHEpTHBIE) rasbl. [lpakTHdeckoe MpUMEHEHHE
OIaropoHbIX Ta3oB.
9. Xumus coequaenuit f- Jlantanounpl  (aHTaHWbl). OOIIAs XapaKTEPUCTHKA 3JEMEHTOB, CTCIICHU
3JIEMEHTOB OKHCJICHUS, HaXOKAEHHUE B IIpUpoie. XUMUUYECKUE CBOMCTBA IPOCTHIX BELECTB U UX
HU3MEHEHHE C BO3pacTaHHEeM aTOMHOIO HoMepa 3jeMeHTa. [IpuuuHbl cxoacTBa
CBOMCTB JTaHTAaHOUIOB. Ydactue f-opOuraneii B 00pa3oBaHMH XMMHYECKUX CBSI3EH,
BBICOKME KOOpIMHANMOHHbIe umcna. JlantaHomgHoe cxarne CoequHEHUS
naHTaHou0B. [IpuMeHeHNe TaHTAaHONA0B U UX COCIVHEHHH.
AxtuHOMIBl (akTUHHAB). OOmas XapaKTEPHCTHKA SJIEMEHTOB. XHUMHYECKUE
CBOJCTBa MPOCTHIX BemiecTB. Yyactue f-opOutaneit B 00pa3oBaHHHM XHMHUYECKHX
CBs3el, BBICOKHE KOOpDAMHALIMOHHBIE yucla. AKTHHOMIHOE ckartue. [IpumeHeHue
AKTHMHOMJIOB U UX COCIUHEHUH.
IlepcneKTuBbl pa3BUTHSI TEOPETHUECKUX OCHOB XUMUH.
7. COOTBETCTBHUE COAEP KAHUA TPEBOBAHUSM K PE3YJIbTATAM
OCBOEHMUA JUCHHUIIJIMHBbI
B pesynbrare ocBoeHus
Ne| AMCHMILITHHBI CTYIeHT Pazzen Pazzen Pazzen Pasnen Pasnen Pasznen Pasznen Pasznen Pasnen
1 2 3 4 5 6 7 8 9
JIOTKEH:
3narn:
1 TEPMHHOJIOTHUIO U + + + + + + + + +
HOMEHKJIATYpY BaXKHEHIINUX
XUMHUYECKHUX COCAUHEHUI;
2 | OCHOBHBLIE IIOHSATUS U + + + + + + + + +
3aKOHBI XMW,
3 | DJIIEKTPOHHOE CTPOECHUE + + + + + + + +
aTOMOB U MOJIEKYJL,
4 | OCHOBBI TEOPUU XUMUYECKOM + + + + + +
CBSI3H B COCIUHEHHUIX
pa3HbIX TUIIOB, CTPOEHUE
BEILLIECTBA B
KOHJICHCUPOBaHHOM
COCTOSIHUY,
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CTPOCHHE U CBOMCTBA
KOOPIMHAIIMOHHBIX
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;

Ha3HaYe€HUE U 001acTh
TIPUMEHEHMS] OCHOBHBIX
XUMHUUYECKUX COCTUHCHUM;

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

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

12

npaBmia paboThl B
XHUMHUYECKOH JTa00paTOPHH.

YMmerb

HCIIOJIb30BAaTh OCHOBHBIC
TIOHATHUSA U 3aKOHBI
C€CTCCTBCHHBIX HAYK;

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

aHAJIM3UPOBATh U
HCIIOJIF30BAaTh 3HAHUS O
CTPOEHUU BEILECTBA,
NIPUPOJIE XUMUUYECKOH CBA3H
B pa3JIMYHBIX KJIaccax
XUMHYECKHUX COeTUHESHUHN
TSI IOHWUMAaHUS CBOWCTB
MaTepuagoB U MEXaHU3Ma
XUMUYECKUX MPOIIECCOB,
MIPOTEKAIOIINX B
OKpY>KarolIEM MHUPE;

MNPUMEHATH OCHOBHBIC
SJIEMCHTAPHBIC METOAbL
MAaTEMaTUYCCKOro aHajins3a nu
MOACINPOBAHUSA;

OCYIIECTBIISATH
IKCIIEPUMEHTAIbHbIE
HUCCIICAOBAHUS U UCIIBITAHUA
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10 3aJJaHHOM METOIUKE,
coOupaTh U aHAJTU3UPOBATH
JIUTEpaTypHbIE TaHHbIE;

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
3HaHUS O CTPOEHUHU
BEIllECTBA, IPUPOJAE
XHMHYECKOH CBS3U 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
COCOUHECHUI;

OCHOBHBIMU
SJIEMCHTAPHBIMU METOAaMU1
XUMHNYCCKOT'0O MCCIICOBAHUA
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 U
npudopamu;

HaBBIKaMHU 00pabOTKH
9KCHEPUMEHTAIbHBIX
JaHHBIX ¥ aHAJIH3a
MOJIyYEHHBIX PE3yJIbTATOB,;

HaBbIKaMU IMOATOTOBKH
OTYETOB I10 BHIIOJIHEHHOM
HCCJICI[OBaTCHLCKOﬁ pa60Te.
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B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI CTYACHT NOJKCH OBJIAACTL CICAYOIIMMHU KOMIICTCHIIUAMU
1 MHAUKATOpaMu UX NJOCTUIKCHUA.

Konn
HanuMeEHOBaHHUE
KOMIIETECHIINH

Kon n
HaMMEHOBaHNE
HWHJUKaTOpa
IOCTHKEHHUS
KOMIIETCHIINH

Pasnen
1

Pasnen
2

Pasnen
3

Pasnen
4

Pasnen
5

Paznen
6

Paznen
7

Paznen
8

Paznen
9

OIIK-1

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

OIIK-1.1.
Hcnonszyer
OCHOBHBIE TIOHATHUS U
3aKOHBI
€CTECTBEHHBIX HAYK,
METOABI
MaTeMaTHIECKOT0
aHanu3a u
MOJIETTUPOBAHUS

+

+

+

+

+

+

+

+

+

OIIK-1.2.

3HaeT OCHOBHBIE
METOIbI
TEOPETUICCKOTO U
9KCIIEPUMEHTAIBHOTO
HCCICIOBAHUS
00BEKTOB, IPOIIECCOB
W SIBJICHUH

OIIK-2

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

PO IITHHBIX
paszenoB
MareMaTHYeCKuX
€CTECTBEHHOHAYYHBIX
JACIUIUTHH

OIIK-2.1.

[Ipu pemenun 3anad,
BO3HUKAOIINX B
MPaKTHYECKOHN
pabote, HaXOIUT
B3aHMOCBSI3b
KOHKPETHOM
TEXHUUYECKOHN
CHCTEMBI H
pacdeTHoii MoJieNnu U
BBITIOJTHSIET
HEOoOXO0IMMBIE
pacdeTs u
HCCIIeI0BaHMH,
HCTIONB3YS
COBPEMEHHEIE
TEXHOJIOTHU

OIIK-2.2.
Hcnonszyer
COBpPEMEHHEBIE
METO/Ibl PACYETOB
IIPH PeLICHUH
MIPUKJIAHBIX 33714,
UCTIONB3Ysl 3HAHUS
MaTeMaTHKH,
MEXaHUKH,
nHpopmMaTHKu 1
JPYTHX AUCLMILIMH

OIIK-2.3.
CucremaTu3upyet
napameTpsl,
OTIPEIEIIAIONINE
KayeCTBEHHBIE
[OKa3aTeNd 1
0€e30I1aCHOCTh
TIPOJyKIIHH,
CITIOCOOEH COCTaBUTh
METOIMKY HX
OTIpeIeIICHUS
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OIIK-2.4. +
Dopmymupyer nenu
Y TIPUHIUIIBI
TEXHHUYECKOTO
PperyaupoBaHUsL, KaK
COBOKYITHOCTb
MMOCTaBJACHHBIX
3a7a4, U ONpeaesieT
0)KHJTaeMBIH
pe3yiabTaT u3
peteHus

OIIK-5 OIIK-5.1 +

Cnocoben Cnocoben

OCYILECTBIATh OCYIIECTBIATh

9KCIIEPUMEHTAIbHBIE | 3KCIIEPUMEHTAJIbHbIC

HCCIIEIOBAHUS U HCCIIEIOBAHUS U

HCIIBITAHUS 1O HCIIBITAHUS 1O

3aJIaHHON METOJMKE, | 3aJlaHHON METOMKE,

MIPOBOJIUTH cobuparp u

HaOII0ACHUS U aHAM3HPOBATh

HM3MEpPEHHS C YUETOM | JINTepaTypHbIC

TpeOOBaHMI TEXHUKHA | JaHHBIE

6E30IaCHOCTH, OIIK-5.2 +

00pabarbiBaTh U CnocobeH

HWHTEPIPETUPO MIPOBOJIUTH

BaTh HaOJTIOICHYSI 1

JKCIIEPUMEHTAIBHEIE | U3MEPEHUS C YIETOM

JaHHbIC TpeOOBaHHI TEXHUKU
0€e30I1acCHOCTH
OIIK-5.3 +
Crniocoben
00pabartbIBaTh U
HWHTEPIPETUPOBATH
IKCTIIEPUMEHTATBHBIC
JaHHbIE, TOTOBUTH
OTYETHI 110
BBITNIOJIHCHHOM
HCCIIEI0OBATEIbCKOM
pabote

MK-5 MK-5.3 +

Cnocoben T'oToB HcIONB30BATH

OCYIIECTBIAThH 3HAHHE CBOMCTB

npoBeneHne padbot XUMUYECKUX

mo 06paboTKe U JJIEMEHTOB,

aHaIN3y HAy4YHO- COEeIMHEHUN U

TEXHUUYECKOM MaTepHaIOB Ha UX

HHPOPMAIHH U OCHOBE JIJISl PCIICHUS

pe3yIbTaToB 3a/1a4

HCCIIEI0BaHUH, npodecCHOHATBHOM

BBITOJIHATH JIEATEIbHOCTH

9KCIIEPUMEHTHI U

opopMITATE

pe3yIbTaThl

HCCIICI0OBAHMN U

pa3paboToK,

T'OTOBHOCTH

OCYLIECTBIIATE

MOJITOTOBKY

JOKYMEHTAIIH,

MIPOEKTOB IJIAHOB U

pOTpaMm

IIPOBEICHUS

OTACJIBHBIX DTAIlOB

pabot
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8. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATHUSA

8.1. IIpakTnyecKkue 3aHATUSA

Tembl NMPaAKTUYECKUX 3aHSATHH 10 JTUCHUIIJIHHE

No | Nepaznena o
TeMbl MPaKTUYECKUX 3aHATUN Yacsl
/T | TUCIMILIHHBI
1 Pa3pen 1 Tema npakTrueckoro 3aHsATUs 1. OCHOBHBIC ITOHATHS U 3aKOHBI 2
XUMUU.
Tema npaktrueckoro 3ansatus 2. CTpoeHue aroMa u 3
CHUCTEMaTHUKa XUMHYECKUX 3JIEMEHTOB
Tema npaktuueckoro 3ansatus 3. [lepuoandeckuii 3akon J[. 1. 1
Menneneesa.
Tema npaktrueckoro 3aHsaTus 4. Xumudeckas CBs3b U 4
CTPOCHHE MOJIEKYII
2 Paznen 2 Tema npakTrueckoro 3aHsATus 5. OCHOBHbIE 3aKOHOMEPHOCTH 2
MIPOTEKAHUSI XUMUYECKUX ITPOLIECCOB.
3 Pasmen 3 | Tema mpakTuyeckoro 3ansaTus 6. PactBopsl 2
4 Paznen 4 Tema npaktruueckoro 3aHsATus 7. OKUCIUTENBHO- 5
BOCCTAHOBHUTEJIbHBIE MPOIIECChHI

8.2. JlaGopaTopHble 3aHATHS

BoinonHenue 1aboOpaTopHOro MpakTUKyMa CIOCOOCTBYET 3aKpEIUICHHI0 Y4eOHOro
MaTepuaia, u3y4aemMoro B qucuuminie «O01mas 1 HeopraHuueckass XuMUs», I03BOJIIET OCBOUTH
TEXHHUKY J1a00paTOPHBIX padOT U AJIEMEHTaPHbIE METObI IKCIIEPUMEHTAIbHBIX UCCIIEI0BAaHUM.

JlabopaTropHbie padoThl U pa3ebl, KOTOPbIEe OHU 0XBATHIBAIOT

Ne Ne HanmenoBanue 1a00paTopHBIX padboT Yacsl
/1 paznena
JACTIATLT
UHBI
1. 1 Knaccel coenunenui. 4
2. 2 Ornpenenenre MOJISIPHOM MacChl JMOKCHAA YTIIepo/a. 4
3. 2 Ornpezenenue MOJISIPHOH Macchl SKBHUBAJIEHTOB METAILIa METOJIOM 4
BBITECHEHHST BOJIOPOJIA.
4. 2 Onpeznenenue TeMIOBbIX Y3PPEKTOB XUMUYECKUX ITPOLIECCOB. 4
S. 2 CKOpOoCTh XMMHUYECKUX PEAKIMA U XUMUYECKOE PAaBHOBECHE. 4
6. 3 [Tpurorosnenue pacTBOpa 3a4aHHON KOHLIEHTPALIUH. 4
7. 3 DNeKTPOIUTHYECKas! AUCCOLMAIINS CHITBHBIX U CTa0bIX 4
anekTpoinToB. Onpenenenue pH pactopa.
8. 3 [Tpoussenenue pacrBopumocTy. M3yuenue o6pazoBanus 1 4
PacTBOPEHHS] MAJIOPACTBOPHMBIX BEIIECTB.
9. 3 Peakiu B pacTBOpax 371eKTposMTOB. M3ydeHne peakuuii 4
THAPOIIH3a COJICH Pa3IMYHOTO THITA.
10. 3 KoMImtekcHbIe COeqUHEHMS. 4
11. 4 OKHUCIUTENBHO-BOCCTAaHOBUTEIIBHBIE PEAKLINH. 4
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12. 4 DNeKTpOXHUMHYECKHE MpoLecchl. M3yuenue paboTel 4
rabBaHMUYECKOT0 3JIeMeHTa. V3ydeHue mporeccoB
NIEKTPOXUMHUYECKON KOPPO3UM CTATIBHBIX KOHCTPYKLIUIA.

13. 4 DJIEKTPOIINU3 BOJHBIX PACTBOPOB COJICH. 4
14. ) N3yueHne XuMUYECKUX CBOWCTB METAJUIOB: B3aUMOJICHCTBHE 4
METUIOB C MPOCTHIMH M CJIO)KHBIMU OKHCITUTEISIMA

15. 6 JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHSHHS

16. 6 CBOICTBa COCTMHEHHH S-3JIEMEHTOB | ¥ 2 TpyIIIL.

17. 7 CBoiicTBa coequHEHUI d-3J1EMEHTOB 6 TPYIIIIBI 4
18. 7 CoiicTBa coeiMHEHUH 0-37IEMEHTOB 7 IPYIIIIBI 4
19. 7 CaoiictBa coeaunenuii d-anementos 8-10 rpymm 4
20. 7 CoiicTBa coeaunennii d-31ueMeHToB 11 rpymis 4
21. 7 CaoiicTBa coeauneHuii d-37eMeHTOB 12 TPyIIIbI 4
22. 8 CBoiicTBa coeIMHEHUH P-37eMEeHTOB 13 TpymmsI 4
23. 8 CBoiicTBa COEIMHEHM P-3IIEMEHTOB 14 rpymmbl 4
24, 8 CBoiicTBa COeIMHEHUH P-3JIEMEHTOB 15 TpymmsI 4
25. 8 CBoiicTBa COEIMHEHM P-3IIEMEHTOB 16 rpymmbl 4
26. 8 CBoiicTBa coeIMHEHUH P-37eMEeHTOB 17 TpymmsI 4

I[IpumepHas TeMaTHKa pedepaToB — He MPEAYCMOTPEHbI
9. CAMOCTOSATEJIBHASA PABOTA

CamocTtosTenpbHas paboTa MPOBOTUTCS C IICNIbI0 OCBOCHHS 3HAHUH W yMEHHUU 10
JTUCITUTUIMHE U TIPEIYyCMaTPHUBACT:

- 03HAKOMJICHHE U TIPOPAOOTKY PEKOMEHIOBAHHOM JTUTEPATYPHI, PAOOTY C JIEKTPOHHO-
OMOMMOTEYHBIMH CHCTEMaMHM, BKIIOYas TICPEBOABI MYOJHMKAIM W3 HAYYHBIX IKYpPHAJIOB,
nutupyembix B 6azaxWeb of Science, Scopus, Chemical Abstracts, PUHLI;

- TIOCEIIeHHE OTPACIEBBIX BHICTABOK U CEMHHAPOB;

- ydacTue B CeMHHapax, KOH(epeHIHsIX, TPOBOAUMBIX B MHCTUTYTe MO TeMaTuke
JUCIUIUINHEI;

- MOJATOTOBKY K BBIOJIHEHHIO KOHTPOJIBHBIX paboT MO MaTepuaty JIEKIIMOHHOTO
Kypca;

- TOJTOTOBKY K ciaue sk3ameHa (1 u 2 cemecTpsl) u naboparopHoro npaktukyma (1 u
2 ceMecCTpBbl) 110 TUCIIUTIINHE.

[TnanupoBaHre BPEMEHH HA CAMOCTOSATEIBHYIO PabOTy, HEOOXOIMMOrO Ha HM3ydeHHUE
JICITUTUIAHBI, CTYJCHTaM HaJI0 OCYIICCTBIIATh Ha BECh IEPUO]T H3yUSHUS, ITPEIyCMaTPUBas PH
ATOM PETYJSIPHOE MOBTOPEHUE MPONJIEHHOTO MaTepuaia. MaTepuan, 3aKOHCIIEKTUPOBAHHBIM HA
JICKITUSAX, HEOOXOTUMO PETyJSIPHO JOMOJHATH CBEJACHUSIMH W3 JIMTEPATYPHBIX HCTOYHHKOB,
MpEJCTaBICHHBIX B pabodeit mnporpamme. Ilpum pabore ¢ yKa3aHHBIMH HUCTOYHHKAMHU
PEKOMEHIYeTCSI COCTABIIATh KPAaTKUW KOHCIEKT MarepHala, ¢ 00s3aTelbHBIM (PUKCHPOBAHUEM
OoubnuorpadguuecKux TaHHBIX UCTOYHHKA.
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10. OHEHOYHbIE MATEPHAJIbI
OueHouHbIe MaTepUalbl MPEACTABIEHBl B BUJIE OTAEIBHOIO TOKyMEHTa — DOHIa OLIEHOYHBIX
CPEICTB, SIBJIAIOILEr0Cs HEOThEMIIEMOI YacTbI0 pabouei porpaMMbl AUCLUILIMHBL.

11. METOAUYECKHUE YKA3AHMUSA 11O OCBOEHHUIO JUCHUIIJIMHBI

Opranmzanus 00pa3oBaTeNbLHOTO MpoLEcca PErsiaMeHTHPYETCsl yd4eOHBIM IUIAHOM W paclicaHHeM
y9eOHBIX 3aHATHH. 3Bk 0OydueHms (mpenoiaBaHms) — pyccKuil. J{is BceX BHOOB ayIUTOPHBIX 3aHATHH «Jacy»
YCTaHaBJIMBACTCS NMPOAODKUTEIBHOCTRIO 45 MHHYT. 3adeTHasi €OMHHUIA COCTaBiIsAeT 27 aCTPOHOMHYECKHX HYacoB
nnn 36 akageMuieckux dac. Uepes kaxpie 45 MUH KOHTaKTHOH paOOTHI eNaeTcs MepephIB MPOIOIIKUTEITEHOCTHIO
5 MUH, a Tocye IBYX Yac KOHTAKTHOM paboTHI JenaeTcs nepephiB MPOIODKUTEIHHOCTEIO 10 MUH.

CeteBas opma peanuzanuy MporpaMMbl JUCHUIIIHHBI HE HCIIOIb3YETCS.

OOyy9arommiicst IMEET NPaBO Ha 3a4eT Pe3yNbTaTOB OOYUCHHMS 0 TUCLUILINHE, €CIM OHA OCBOCHA UM IIPH
MOJYYEeHUH CpeAHero npodeccHoHambHOrO oOpa3oBaHMs M (WIM) BBICIIEr0 00pa3oBaHMsA, a TakKxkKe
JIOTIOJTHUTENNBHOTO 00pa3oBaHust (P HAIM4YWK) (fajnee - 3a4eT pe3ysIbTaToB OOydYeHHMs). 3aUuTCHHBIE PE3yJIbTaThl
00y4eHHs yYUTBIBAIOTCS B KauecTBE Pe3yJIbTaTOB NMPOMEXKYTOUYHOM aTTecTallid B yCTaHOBJICHHOM B MHcrutyTe
HOpSIZIKE.

11.1. OGpa3oBaTejibHbIE TEXHOJIOTHH

OOpa3oBarenbHblii  HpoLlecC TPH  OCBOCHHM  JUCLUMILIMHBL  OCHOBBIBAETCS HAa  HMCIOJBb30BaHUU
TPaAMIHOHHBIX, MHHOBAI[MOHHBIX W HMH(MOPMAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. Bo3MoxkHa peanmuzanus
OIIOIl ¢ mnpuMeHEeHHeM 3JEKTPOHHOIO OO0yYeHHs U JUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHIL.
TpaguunoHHBIE 00pa30BaTEIbHBIC TEXHOJOTHH MPEACTABICHH JECKIMAMHA M CEMHHAPCKUMH (TIPAKTHYCC KIMU)
3aHATUAME. VHHOBAIOHHBIE 0Opa3oBaTeNbHBIC TEXHOJOTHH WCIIONB3YIOTCS B BHIC NPUMCHCHHUS AKTUBHBIX U
WHTEPAaKTHBHBIX (PopM mpoBeneHHs 3aHATHH. MHPOpMannoHHBIE 00pa3oBaTeNbHBIC TEXHOJIOTUH PEaTU3yIOTCS
MyTeM AaKTHBU3ALUN CAMOCTOSTENBHOW PabOTHI CTYICHTOB B WH(POPMAaIMOHHOIN oOpa3oBarenbHOW cpene. [lpm
MPOBEICHUN YUYEOHBIX 3aHATHH OO0ECIeYnBacTCs pa3BUTHE y OOYYArOIIUXCS HABHIKOB KOMAHIHOW pPaOOTHI,
MEKIIMYHOCTHOH KOMMYHHKAIIAN, IPUHATAS PEIICHAHN, IUICPCKUX KauyecTB (BKITIOYAs MMPOBEICHNE MHTEPAKTHBHBIX
JIEKIUH, TPYMIOBBIX JHUCKYCCHil, POJIEBBIX WIpP, TPEHUHIOB, aHAIU3 CUTyallMil M HMHUTALMOHHBIX MOJENEH,
npernojaBaHue IUCHUIUIMH (Moayieil) B QopMe KypcoB, COCTAaBJICHHBIX Ha OCHOBE pe3yJIbTaTOB Hay4HBIX
UCCJIEJIOBAaHUH, TPOBOJAMMBIX OpraHU3alWeil, B TOM YHCIE C YYE€TOM pPErHOHAIBHBIX O0COOEHHOCTEH
npodeccroHaBbHO NeaTeNbHOCTH BBITYCKHUKOB U MOTpEeOHOCTEH paboTonaTesnei).

11.2. Jlexkuuu

JIeKIMOHHBIH KypC MpeAronaraeT CHCTeMaTH3NPOBAHHOE M3JI0KEHNE OCHOBHBIX BOIIPOCOB COJIEPIKAHMUS AUCIMILIMHBL.

Ha mepBoil JieKIMM JIEKTOp 00s3aH NPEAYNPEAUTh CTYAEHTOB, NMPUMEHHTEIBHO K KakoMy 0a30BOMYy Y4eOHHKY
(yueOHrKaM, yaeOHBIM MOCOOMSIM) OyIeT MPOYNTaH KypC.

JlekunoHHBI Kypc obecneumBaeT Ooiyiee TIIyOOKO€ MOHMMaHHE y4eOHBIX BOIPOCOB IPH 3HAYUTENFHO MEHBIICH
3aTpare BPEMEHH, 4eM 3TO TpeOyeTcs CpeIHeCTaTHCTUYECKOMY CTYICHTY Ha CaMOCTOSITENIbHOE N3y4YeHUE MaTepHaa.

11.3. 3aHATHA CEMHMHAPCKOI0 THIA

CemuHapckue (IPAKTHYECKHE) 3aHATHS MPEICTABIAIOT COOOH JEeTanu3alMi0  JEKIHMOHHOTO TEOPETHYECKOTOo
MaTrepHana, HalpaBlIeHbl Ha OTPAaOOTKY HaBBIKOB, NPOBOAATCS B LIEIAX 3aKPEIUICHHS Kypca W OXBATHIBAIOT BCE OCHOBHBIE
paszaensl JUCIUILIHHBI.

OCHOBHOI1 ()OpMOIT IPOBEICHNS CEMHHAPOB U MPAKTHUECKUX 3aHATHU SBISIETCS 00CYkIeHne Hanboee MpoOIeMHBIX
M CJIOKHBIX BOIIPOCOB IO OT/IEIBHBIM TEMaM, a TAKXKe PELICHUE 3a/1a4 U pa30op MPUMEPOB U CUTYalUi IpH KOHTAKTHOH padore.
B 00s3aHHOCTH TIperojaBaTeNss BXOAAT: OKa3aHHE METOJUYECKOW IIOMOIIM W KOHCYJIBTHPOBAHHE CTYICHTOB IO
COOTBETCTBYIOIINM TeMaM Kypca, OTBETHI Ha BOIIPOCEHI, YIIPABJICHHE ITPOLIECCOM PELIeHHs 3a1ay.

AKTHBHOCTB Ha ITPAKTHYECKHUX 3aHITHUSIX OLIEHUBACTCS 110 CIIETYIOIINM KPUTEPUSIM:

® OTBETHI Ha BOIPOCHI, MIpeyIaraeMble IpenoiaBaTelieM;

® y4acTHe B IUCKYCCHSX;

e BHINOJIHEHHE 33/IaHUH (pelIeHne 3a1a4);

ﬂOKHa}lbI U OINIIOHUPOBAHUE MOOKIIAZ0B MPOBEPAIOT CTCICHb BJIAACHUA TCOPETHUUYCCKUM MATCpUAIOM, a TaKXKeE
KOPPEKTHOCTh M CTPOTOCTh PACCyKACHHUH.

OrneHuBaHUE TPAKTUYECKUX 33JaHUH BXOAUT B OLICHKY.

11.4. J1aGopaTopHbIe padoThI

JlaGopaTopHEIi MPaKTHKyM HAYNHASTCS ¢ 03HAKOMIIEHHS C TEXHUKOH 0€30I1acHOCTH.

Tlo xaxmoit maboparopHoil pabore cTymaeHT oQopMiIsieT MUCBMEHHBIH OoT4eT. Tekymuil KOHTpoJIb Ha JabOpaTOPHBIX
paboTax MPOBOANTCS B BHAE YCTHBIX OIPOCOB — «3aIIUTa» IO UTOTaM J1abopaTOpHBIX paboT. OmeHnBaeTcst X0 1a00paTOPHBIX
paboT, TOCTUTHYTHIE Pe3yIbTaThl, KAUeCTBO O()OPMIICHHE OTYETA, CBOEBPEMEHHOCTD ClIadH.
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11.5. CamocTosiTesibHAsI padoTa CTy/IeHTa

Jlnst ycIIemHOro yCBOGHMSI JUCLUINIMHBI HEOOXOAMMO HE TOJIBKO MOCEMaTh AayAUTOPHBIE 3aHSATHS, HO H BECTH
AKTHBHYIO CAaMOCTOSITENBHYIO padoty. [Ipn camocTosTeIbHOI MpopaboTke Kypca 00yJaromuecs JODKHbL:

®  IIOBTOPHTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATHHM MaTepual U JOHOJIHUTh €ro C Y4ETOM PEKOMEH/IOBAHHON
TI0 TaHHOH TeMe JINTePaTypBI;

®  U3YYUTh PEKOMEH/OBAHHYIO OCHOBHYIO U JIOIOJHHUTENIBHYIO JIMTEPATypy, COCTaBJIATbH TE3UCHI, AHHOTALMH U
KOHCIIEKTHI HanboJiee BaXKHBIX MOMEHTOB;

®  CaMOCTOSTEJIBHO BBHIOJHUTH HHAWBUAYaIbHbIC 3a4aHus (pa3aen 5.8);

®  HCIIOJIL30BATh JUIS CAMOIIPOBEPKH MaTepuaja OLCHOYHBIE CPE/ICTBA.

MupuBunyansHOE 3aaHUe OLIEHUBAETCS IO CIIEAYIOLIMM KPUTEPUIM:
NPaBHIEHOCTH BHINTOJIHCHNUS 3a0aHUS;

AKKypaTHOCTH B 0()OpMIICHIH paboTH;

UCIIOIb30BaHHE CIENUATBHON IUTEPATYPEI;

CBOEBPEMEHHas CJlaya BHITIOIHEHHOTO 3a1aHus (YKa3bIBaeTCs MPENOAaBATENIEM).

11.6. Pedepar

Pedepar — wuHAMBHAyaJbHAs IMCbMEHHAs, CAMOCTOSTEIBHO BBHIMOJIHEHHAs, paboTa ofydaromerocs,
TIpE/IIoNIararolas aHajin3 M3JI0XKEHNSA B HAYYHBIX M APYTHX MCTOYHWKAX OMPEICICHHOW HAyIHOW TPOOIEMbI HITH
BOTIpOCA.

OGBIUHO pedepaT UMeeT CTAaHIAPTHYIO CTPYKTYPY: THUTYJIBHBIN JIHCT, COIEp)KaHWE, BBEICHHUE, OCHOBHOE
cozlepKaHne TEMBI, 3aKJTIOUEHHE, CITHCOK UCTIONB30BAHHBIX HCTOUHUKOB, IPUIIOKEHHS.

OreHnBaeTCA OPUTHHAIBHOCT pedepara, CHCTEMHOCTh H3JaraeMoro MaTepHala, JIOTHKA H3JI0KEHHS H
y6e,Z[I/ITeJ'H:HOCTL apryMmeHTanuu, ImojJHOTa HCIIO0Jb30BaHHBIX HUCTOYHUKOB, O(bOpMJ'IeHI/Ie, CBOCBPCMCHHOCTL CpOKa
chayu, myOJMYHas 3aIuTa pedeparta.

OuenuBanue pedepara OCyHmIeCTBISICT MperogaBatesb. Pedepar, ciaHHbIE CTYyJCHTOM IOCIE OKOHUYAHHS
3a4E€THOM HEJIENN TEKYIIEro CEMECTPa, B KOTOPOM OH JIOJKEH OBITh BBITIOIHEH, HE OICHUBAETCSL.

ITo naHHOW AMCHUILUIMHE CTYAEHTOM MOKET OBbITh MOATOTOBNIEH pedepar. Tema pedepara onpenensercs
TperoIaBaTelieM ¢ yIeTOM MOKEIaHui CTyIeHTa.

11.7. MeTroguyeckue peKOMeHIALMU JJIsl NIpenoAaBaTeJiei
OcHOBHBIC IPUHIUIIBLI 00y4YeHHUs

1. Llens 0Oy4eHust — pa3BUTH MBILIUICHUE, BEIPAOOTaTh MHPOBO33PEHUE; TIO3HAKOMUTE C UIESIMH M METOJaMU HAyKH;
Hay4YHUTh IPUMEHSTh IPUHIMITEL ¥ 3aKOHBI JUISl PELICHHs IIPOCTHIX ¥ HECTaHIAPTHBIX XUMUYECKHX 3a/1a4.

2. O0OyueHHe TOJDKHO OPraHHYECKH COYETAThCS ¢ BOCIUTAHHEM. Hy)XHO pa3BHBaTh B CTyJEHTaX BOJICBHIC KayeCTBa U
Tpynomobue. HeHaBA34MBO, K MECTy HPHBHBATh SJIEMEHTHI KyJIbTYpbl IOBEACHUS. B 4YacTHOCTH, IpenojaBaTelb IOJDKEH
JIMYHBIM TIPEMEPOM BOCHHTHIBATH B CTYACHTAX MYHKTYaJbHOCTh U YBaXKEHHE K Uy)KOMY BpeMeHH. HeZomycTUMO npernofaBaHme
OJIHOCEMECTPOBOH yueOHOW MUCLMIUIMHBI MpEeBpallaTh B MHOIOCEMECTPOBOE. BO3HMKIIAs akajeMH4ecKas 3aJJ0JDKCHHOCTb
JIOJDKHA ObITh JIMKBUAUPOBAHA B EPUOJ CIIELYIOLIEro CEMECTpa [0 Havyaa 3a4eTHON HeJenu.

3. OGyueHue NOJHKHO OBITH HE IMACCUBHBIM (COOOIIMM CTYJIEHTaM HEKOTOPBIH 00beM MH(OpPMAIMH, paccKaxeM, Kak
pelIaoTCs Te WM WHBIE 33/1a4¥), a aKTUBHBIM. Hy>KHO cTpOUTh 00ydeHHue TaK, 4TOOBI B OBJIaJICHHH MaTepPHAIOM OCHOBHYIO POJIb
Urpana namsTh Jorudyeckas, a He popMaibHas. 3alOMHHAHUE JOJDKHO TOCTUTAThCS Yepe3 Ty0oKoe MOHNMaHHE.

4. OmHO M3 BaKHEUIINX YCIOBUH yCIENTHOTO OOYYeHNSI — yMEHHE OPTaHU30BaTh paboTy CTYAEHTOB.

5. OTHOIIEHHE TpenoaBaTelist K CTyJeHTaM JOJDKHO HOCUTBH XapakTep noOpokenarenbHol TpebGoBaTenbHOCTH. Jlis
CTUMYJIMPOBaHHs PabOTHI CTYJEHTOB HYXXHO HCIIOJIb30BaTh IOOIIPEHHE, 0J00peHHe, MOXBaly, HO He NOpHLaHue (MOpHLaHHEe
MOJKET MPUMEHSTBCS JIMIIb KaK UCKITIoueHue). [IpernoaaBaresb TOMKeH OBITh IS CTYACHTOB JOCTYITHBIM.

6. HeoOXxoMM perymsipHbIii KOHTPOJIb paboThI CTYAEHTOB. [IpaBMIIBHO MTOCTAaBIEHHBIN, OH TOMOTAaeT UM OPraHH30BaTh
CHCTEMaTHUECKUE 3aHATHS, a TIPENO/IaBaTeNI0 JOCTUYb BEICOKHX PE3y/IbTaTOB B 00y4EHHUH.

7. Baxmnelmedl 3amadell mpernongaBaTeseil, BEAYIIMX 3aHATHS 110 AUCLUIUIMHE, SBISETCS BBIPAOOTKA y CTYAEHTOB
0CO3HaHUSI HEOOXOJUMOCTH W TOJIC3HOCTH 3HAHHS JIUCIMIUIMHBI KaK TEOPETHYECKOH M NPAaKTHYECKOW OCHOBBI JJIS M3YYCHUS
HNPOGUIBHBIX TUCIUILIUH.

8. C menpro Gornee 3(peKkTHBHOrO YCBOCHHS CTyAEHTaMH MaTephaja JaHHOW JWCIMIUIMHBI PEKOMEHAYETCS IIPH
NPOBEJCHUH JICKIMOHHBIX, NMPAKTHYECKHX M J1a0OPATOPHBIX 3aHATHIl MCIONB30BaTh COBPEMEHHBIE TEXHHYECKHE CPEICTBA
00y4eHHs, a UMEHHO MPE3CHTAlNH JICKIUH, HArJIsJHbIe TOCOOMS B BHJE CXeM HPHOOPOB, jAeTaneil i KOHCTPYKIH MpHOOpOB,
KOMITBIOTEPHOE TECTUPOBAHUE.

9. lns Gonee riryGOKOro H3y4eHust IPeAMETa U IIOATOTOBKHU Psiia BOIIPOCOB (T€M) I CaMOCTOSITEIbHOTO H3y4EHHUS 1O
paszenaM JUCHMIUIMHBL NPENoaBaTeNb MPEeJOCTaBIseT CTYJEHTaM HEeoO0XOIMMYI HH(OPMAIMIO O HCIIOIb30BaHUM Y4eOHO-
METOIMYECKOro olecreyeHus: yueOHHKaX, y4eOHBIX MOCOOUsIX, COOpPHHKaxX MPUMEPOB M 3aJad M OMUCAHHE JTabopaTOPHBIX
pabort, Hanmnuuu MHTEepHET-pecypcoB.

Tpu TekymeM KOHTpOJIe PEeKOMEH/YETCs UCIIONB30BaTh KOMITBIOTEPHOE WM GJIAHKOBOE TECTHPOBAaHKE, KOHTPOJIbHBIC
KOJUTOKBUYMBI HJIM KOHTPOJIbHBIE PaOOTHI.

KoHTponbHOE (MTOTOBOE) TECTHPOBAHHE BKIIOYAeT B ceOs 3aJaHMs 1O BCEM TeMaM pasjieia pabodell mporpaMmsl
JMCLIUILTHHBI.

10. Lenp nekuuu — GOPMHPOBAHUE Y CTYICHTOB OPHEHTUPOBOYHON OCHOBBI ISl MOCIEIYIOIIET0 YCBOCHHUS MaTepHana
METO/IOM CaMOCTOSATEIbHON paboThl. CosiepkaHKe JEKIMU JODKHO OTBEYATh CIEIYIOIUM AUIAKTHIECKUM TPEOOBAHHIM:
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1 M3NI0KEeHHe MaTepHalia OT MPOCTOrO K CIIOXKHOMY, OT M3BECTHOIO K HeM3BECTHOMY;

2 JIOTHYHOCTH, YETKOCTh U SICHOCTh B H3JI0KCHHH MaTepHuaa;

3 BO3MOXKHOCTB IIPOOJIEMHOT0 U3JI0KECHHS, AUCKYCCUH, [JHAJIOTa C LEIbI0 aKTHBU3ALMH JICATEIbHOCTH CTY/ICHTOB,;

4 omopa CMBICIIOBOIT YaCTH JICKIMH Ha TTOJIMHHBIC (haKTbl, COOBITHS, SIBICHHS, CTATHCTUYCCKHUE TaHHBIC,

5 TecHast CBsI3b TEOPETUYCCKHX IMOJOKEHUII U BBHIBOJOB C MPAKTHKOW M Oymymied nmpodeccHOHaIbHOM IesATebHOCTHIO
CTYJICHTOB.

[IpenonaBarens, YUTAIOMUN JICKIMOHHBIE KYpCHI, IOJDKEH 3HATH CYIIECTBYIOIIME B IEAArOrMYEeCKOM IPAaKTHKE
BapUAHTHI JIEKLUH, NX TUAAKTHYECKHE 1 BOCITUTHIBAIOLIIE BO3MOXKHOCTH, @ TAK)KE HX MECTO B CTPYKType mpolecca 0OydeHusl.

11. Ilpu mpoBeneHHWH aTTECTAllMU CTYJCHTOB Ba)XHO BCErJa MOMHHUTh, YTO CHCTEMAaTHYHOCTb, OOBEKTHBHOCTE,
apryMEHTUPOBAaHHOCTh — TJIABHBIE NPUHIUIBI, Ha KOTOPBIX OCHOBAHbI KOHTPOJb M OIGHKA 3HAHUH CTYICHTOB. 3HaHHE
KPHUTEPUEB OIICHKU 3HAHUH 0053aTEIBHO JUTS MPETOIaBaTels U CTyICHTA.

Opranuzanus J1a60paToOPHOro NPaKTUKYMa

OcBoeHHE CTYIEHTOM JIaDOPaTOPHOTO MPAaKTHKyMa — HEOOXOMMasl COCTaBHAsl YacTb PabOThI CTYAEHTa IIPH OCBOCHHH
TUCUUITUHBL. Kakaplil CTy#eHT 3a OAMH CEeMECTp MOJDKEH BBIOJHHUTH [0 HMHIUBHAyalbHOMY Tpaduky 13 mabopaTOpHBIX
paboThI, yKa3aHHBIX B KaJeHAapHOM IutaHe. KaneHIapHbli MIaH COCTaBIsIET JIEKTOP MOTOKA M BBIAACTCS CTYACHTY 3a HEZIEII0 10
Hauasia 1a00paToOpHOTo MPAaKTUKyMa M pa3MeIIaeTcs B CUCTEME MOIAEPKKU yaeOHbIX KypcoB HU PXTY.

Bce ctymenTsl nepen HayaioM paboThl B J1aOOPAaTOPHU MPOXOIAT MHCTPYKTaX IO TEXHUKE OezomacHOCTH. Kaxmpiit
CTYJIEHT B CIICIMAIBLHOM JXypHaJe CTaBUT CBOIO MOAINCH O TOM, YTO OH IPOCIyIIad MHCTPYKTaX IO TEXHHKE 0€3011acHOCTH
paboTeI B 1ab0opaTopuu U 00s3yeTCs BHIIONHATH BCE MMyHKTHl HHCTPYKIMU 110 TEXHUKE 0€30MacHOCTH .

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

2. CTymeHT HONYyCKaeTcs K BBHINOIHEHHIO pabOTHI TOIBKO IIOCHE «JOIMyCKa», T.e. INPOBEPKH MpenojaBaTeieM
TOTOBHOCTH CTYJIECHTA.

T'oToBHOCTB CTy/EHTA K BBIIOTHEHUIO TA00PAaTOPHOH pabOTHI COCTOHT B CIICTYIOIIEM:

a) MOATOTOBIICHA TeKymas paboTa, MOATOTOBKA BKIIOYACT: Ha3BaHWE paOOTHI, TEOPETHYECKOE BBEACHHE, CXEMY
yCTaHOBKH, paboune Qopmynsl ¥ (GopMynsl Uil pacueTa IOTPEIIHOCTEeH; HmepedeHb NMpUOOPOB M NMPUHAIIEKHOCTEH
(TeXHHYecKHe XapaKTepHCTHKU 3aIONHIIOTCS B JaOOpaTOpHHN); IepedeHb 3aJaHiid U TaONUIbI I 3allUCH Pe3yJIbTaTOB
U3MEpEeHUH;

0) 3HaHHe DKCIIEPHMEHTA M TEOPHH IaHHOW paboThl B paMKax OIMUCAHHS Pa0OTHI B MPAKTUKYME W y4eOHUKE, YMEHHUE
pabotaTh ¢ mprubOpaMu, yCTAaHOBKaMHU, 000PYI0BaHHEM;

B) 3HaHWC NPABWJI TEXHHUKH OE30MACHOCTH IpH paboTe ¢ mpubopaMu u 0OOpyJOBAaHHEM, HCIOJIb3yEeMBIM B JaHHOH
pabore.

3. CTyZAEHT He JIOITyCKaeTCsl K BBIOJIHEHHUIO PA0OTHI, €CITH:

a) OTCYTCTBYET J1a0OPaTOPHBIH KypHaJ (B KadecTBe 1abOpaTOpHOTo JKypHaa CTYACHT UCIOJIb3YeT OOIIYI0 TeTpaab) Wil
HE MOJTOTOBJIEH IIPOTOKO,

6) CTYACHT HE€ 3HACT TCOPUHU pa6OTLI B paMKaxX TCOPETUYECKOTO0 BBCACHHUA B MNPAKTUKYME U HE NPECACTABJIACT, YTO U
KaKuM METOI0OM OH 6yz[eT H3MEPSAIThH,

OnHaKo /10 OKOHYAHHMS JTabOPaTOPHOTO 3aHITHUS CTYAEHT, HE MOJIYYMBIIHH JOMYyCK, paboTaeT B 1ab0OpaTOpPHH, YCTPaHss
JOMyIIeHHbIE HeTOPaOOTKH.

4. CtyzmeHTaM, IPOITYCTHBIINM 3aHSTHUS 10 yBAKUTEIHHBIM IPHYHHAM (MMeeTcs IOMyCK U3 JeKaHaTa), PeI0CTaBIIeTCs
BO3MOXXHOCTb €€ BBITIONIHEHUS BO BpeMs yKa3aHHO€ BEyIINM mperojaBareneM. CTyaeHTaM, MPONYCTHUBIINM 3aHATHS IO
HEYBXHUTENBHBIM PHIMHAM, IPEJOCTABISIETCS BO3ZMOXKHOCTD €€ BBITIOJIHEHHS B 3aUETHYIO HEJETIO Ha «TyOIepCKOM) 3aHATHH
BO BpeMs YyKa3aHHO€ BeAyLMM mpenojaBareneM. CTyAeHTbI, HyXIaloLlUecss B JONOJIHUTEIbHON IOATOTOBKE, MOTYT
BOCIIOJIB30BAThCs ycmyramu LieHTpa 1ononHuTensHOro 00pa3zoBaHus U npoh)eCCHOHANBHON MOATOTOBKH.

5. B TeueHue 0JJHOTO 3aHATHS, KaK MPABHJIO, JOIYCKAETCs BEIIOIHEHNE He Gosee 0HOI 1abopaTOpHO paboThL.

6. He nomyckaercst coBmecTHas pabora 2-x M OOJBLIEr0 4YWcia CTYJCHTOB 3a OJHOH YCTaHOBKOH, €CIIM 3TO He
HpPeIyCMOTPEHO METOINYECKUMHI YKa3aHHAMH K BBITOTHEHHIO TaHHON paOoTHL.

7. Ha TUTYJIbHOM JIHCTE JTab0PaTOPHOTO KypHaJa IOJDKHBI OBITh YKa3aHbl ()aMHIIUs M HHULIKANBI CTYJICHTA, KOJ yueOHOI
rpynmsl. OpopMiIeHHe KakIoi padoThl HAuMHAETCS ¢ HOBOW CTpaHHUIBL. CXeMBl M Tpa(uKH BBHIOJNHAIOTCS KapaHIAIIoOM, BCE
3aIMCH JICNAlOTCSl PYUKOil, s Tpa)KOB HCIOJIB3yeTCsl MHJUIMMETPOBasi Oymara, WM OHH BBIIOJHSIOTCS C HCIIOJIb30BaHUEM
KOMIIBIOTEpa; rpaduke BKJIEHBAIOTCS B JabopaTopHblidi >kypHaid. Ha pacdeTHBIX CTpaHHMIAX JOJDKHBI 00s3aTelIbHO
IPHCYTCTBOBaTh paboune (HOpMyJIbI C MOJCTAHOBKOH Pe3yJIbTaTOB MPSIMBIX U3MEPEHMI U KOHCTAHT B OJHOM CHCTEME CAMHHIL.
Ha 3THX e cTpaHUIax IPOU3BOAUTCS pacueT norperrHocteil. OdhopmieHne paboThl 3aBepIIaeTcsl HalMCAHUEM BBIBOJIOB.

B BBIBOJIax JIOJKHBI COJIEPIKATHCS OTBETHI Ha CIICAYIOIINE BOIIPOCHI:
a) YTO U KaKUM METOJIOM H3MEepSIOCh,
0) IpHU KaKUX yCIOBUSIX;
6) pe3ynbTaThl C a0COMIOTHO U OTHOCHTEIBHOM MTOrPEIIHOCTSIMH; aHAIN3 PE3yJIbTATOB H IIOTPELIHOCTEH.
8. IIpueM «3aIuThl» 10 1abopaTopHOi paboTe 3aKII0YaeTCs B IPOBEPKE:

a) pe3yJIbTaToB padoTHI,
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0) ZOCTOBEPHOCTHU PACUETOB U MX COOTBETCTBHS U3MEPCHHUSM,
B) IPaBHIEHOCTH MTOCTPOCHUS IPadUKoOB,
) ohopMITeHHS pabOTHI U BEIBOJIOB.

BrimonHeHHas paboTa oTMedaeTcsl B XKypHaIe CTyJEHTa IOANKCHIO NPEeNoiaBaTelsi 1 IPOCTaHOBKOH naTel. PabGora cumraercs
3aYTEHHOH, €CIIM Ha CTpaHMILIE, [JI¢ HAaUMHACTCA €€ OIMUCaHue, UMeeTCs 3 MOJNUCH MPENoJaBaTellsl: 3a «JOIYCK», «BBIIOIHCHUE)
U «GallUTa» ¢ yKa3aHueM JatTel. Ilocie BBIMONHEHNUs U 3aIUTHI BCEX JTaOOPaTOPHBIX paboT MpenoaaBares B )KypHalle CTyAeHTa
Jenaer 3anuch: «Bce mabopaTopHble pabOTHI, MPEIYCMOTPEHHBIE MAapIIPYTHBIM JIMCTOM, BBIMOTHEHBI U 3aIIUIIEHBD), CTABUT
MOAINCH U JIATY.

9. XypHnan npenopaBaTens XpaHurcs y JabopaHTta Toi JabopaTopuu, B KOTOPOH 3Ta pabora BbimonHsercs. [IpaBuia BeneHHs
JKypHaJja IpernoaaBarTes.
1. B rpade xypHana ydera BBITOJHEHHBIX CTYACHTaMH JIaOOpaTOPHBIX paboT JelaeTcss OTMETKa O BEIMOJIHeHHH. Ecmm
paboTa «3alunieHay, 1ejlaeTcs OTMETKA O 3allUTe C yKa3aHWeM JAThL.
2. B ciydae OTCYTCTBHSA CTyJAeHTa Ha JaOOpPaTOPHOM 3aHATHH B O>KypHaJe ydeTa BBINOJIHEHHBIX CTYICHTAMH
1a00paTOPHBIX PaOOT MUILETCS KHOY.

3. Oxo510 paboThl, MPOMYIIEHHOH 10 yBaXUTENbHON IPHYUHE (JOIMYCK M3 ICKaHAaTa), MUIIETCS «yBY.
TIpaBuna paGoThI IpenogaBareneil B 1ab0paToOpHy B 3a4ETHYIO HEACIIO
1. K BBINONHEHHIO padOT JOIYCKAIOTCS CTYACHTBI, KOTOPHIM JIEKTOP WM BEAYLIMH IIpErnojaBaTelb IPeA0CTaBIII JOMYCK.

2. JIexxypHBIi ITperojaBaTelib AeIaeT OTMETKY O BBIMOJHCHUH JIAOOPATOPHOU PabOTHI B XKypHAJIC CTYJICHTa U B )KypHaJe
y4eTa BBIIOJHEHHBIX CTYICHTAMH JJa00PaTOPHBIX padoT.

C coracus BeayIIero IpernoaaBaTelis CTYACHT MOXKET 3alUTUTh PaboTy NEeKypHOMY IpPEeNoAaBaTellio, IPOBOAUBIIEMY
3aHsaTHA. CTY/ICHT, HE YCICBIIHI BBIOIHUTH PaOOTy Ha 3aHATHH, PHUITIAIIACTCS IS €€ BBIIOIHEHHUS TOBTOPHO.

3. JlaGopaTopHble paboOTHI, BHIIOJHEHHbIE B TECUCHHE CEMECTpa, HPHHUMAET TOT IPEIojaBaTellb, KOTOPBIH IPOBOIMII
3aHATHS C TPYNIION B TEUCHHE CeMecTpa. B cilydae OTCYTCTBHS MO yBaKHTENIBHOHM MPUYMHE 3TOTO MpENojaBaTels Ha
3a4eTHOU HeZleTie, 3a4eT M0 J1adopaTOpHu MPHHUMAET JIeKTop. [Ipu oTCcyTCTBHU JeKTOpa — 3aB. Kadeapoi.

4. Bo BpeMsi mpoBeneHHs JTa0OPAaTOPHBIX PadOT y4eOHO-BCIIOMOTATENBHBIA IMEpCOHAN JabopaTopuu padoTaeTr mon
PYKOBOJICTBOM BEIYILIMX 3aHATHI IpENoaaBaTeneii 1 3aB. 1a00paTOpHAMH.

11.8. MeTroauuyeckue yKa3aHus JJIsl CTyJA€HTOB

IIo moaroroBKe K JICKIHIHOHHBIM 3aHATUAM

HBy‘IeHI/Ie JUCIHHITIIMHBI Tpe6yeT CUCTEMATHYCCKOI'0 M TIIOCICAOBATCIbHOTO HAKOIUICHHUA TEOPETUYCCKUX 3HaHHﬁ,
CJIEAOBATEJIBHO, IIPOITYCKU OTACIBHBIX TEM HE IIO3BOJIAIOT FJ'IY6OKO OCBOUTB IPEAMET. CTy,Z[eHTaM HCOGXOZ{I/IMOI

1. mepen KaxJ10¥ JeKIHeil MPOCMaTPUBATh PabOUYIO MPOrpaMMy TUCIUILINHEI,
2. mepe clieayronei JIeKIe HeoOX0aUMO IPOCMOTPETH IO KOHCIEKTY MaTepHal MPeAbIIyIIeH.

Tlpu 3aTpyJHEHUSX B BOCHPHATHH MaTepuaja cieiyeT OOpaTHTbCS K OCHOBHBIM JIMTEPATYPHBIM HCTOYHHMKaM. Eciu
pa3zo0pathcsi B MaTepHalie He yIajlock, HEOOXOAUMO 00paTHThCS K JISKTOPY MIIH K MPENO/aBaTeNi0 Ha MPAKTHYSCKUX 3aHATHSX.
He ocraBsiite «OenbIx MATeH» B OCBOCHUH MaTepuana!

ITo caMocTOATETLHOMY BBINIOJHEHHI0 HHAMBUIYAJIbHbBIX 3aaHUi

VYcBoeHue MaTepralia JUCIUILIHHBL BO MHOTOM 3aBHCHT OT OCMBICJICHHOTO BBIMOJHEHHS JOMAIIIHETO 3a/IaHusL.
Ilpu pemieHny 3axad 1eaecooOpasHO PYKOBOICTBOBATHCS CISAYIOIIMMU HPABHUIAMH.

1. TIpeske Bcero, HY>)KHO XOPOILIO BHUKHYTH B YCIIOBHE 38/1auH, 3aIlIHCaTh KPATKO €¢ YCIOBHE.

2. Ecnii o3BOJISIET XapakTep 3afadn, 00s3aTeNIbHO CleNaiiTe PUCYHOK, HOSCHSIOIHI €€ CYLIHOCTb.

3. 3a peakWMH HCKIIOUEHHMSIMH, KakAas 3aJada IOJDKHA OBITh CHadala pemieHa B oOmieM Buzae (T.e. B OyKBEHHBIX
0003HauCHHSX, a HE B YHCIIaX), MPUYEM UCKOMasi BEJIMYKMHA JIOJDKHA OBITh BRIPAKEHA Yepe3 3a/laHHbIe BETMYHHBL

4. IlomyduB perreHre B 00IIeM BHie, HY’)KHO TIPOBEPHUTb, IIPABIIIBHYIO JIH OHO UMEET Pa3MEPHOCTb.
5. Ecnit 5T0 BO3MOXKHO, HCCIIE0BATH MOBEICHUE PEIICHUS B IPEAETBHBIX CITydasX.

6. B Tex cmyuasx, Korza B IIpolecce HaXOXKAEHHS HCKOMBIX BEIMYMH HPUXOAUTCS PEUIaTh CUCTEMY HECKOJBKHX
I'POMO3JIKUX YpaBHEHUH (Kak, HaIlpUMep, pacyeT PaBHOBECHOTO BHIXOZA MPOIYKTa), Leeco00pa3HO CHayana MoJCTaBUTh B 3TU
YpaBHEHUsI YHCIIOBBIC 3HAUSHHUS KO3 (DULUESHTOB U JIMIIb 3aTEM OIPEessTh 3HAUCHUH NCKOMBIX BEJTUYHH.

7. Ilpu moACTaHOBKE B YpaBHEHHE YHMCIIOBBIX 3HAUCHUH 0003HAYCHHBIX BEJINYHH, 0OpaTUTEe BHUMaHHE Ha TO, YTOOBI BCe
9TH 3Ha4YeHusi ObUIM B OJHON W TOH e cucreMe efuHuIl. YToObl 00JIErdUTh ONpe/elieH e MOPSAKa BEIYMCIIIEMOM BEIMYHHBI,
MOJIE3HO TPEJCTABUTh UCXOJHBIC BEJUYHHBI B BHIE UHCEN, ONM3KHX K €IWHHIEC, YMHOXKCHHBIX Ha 10 B COOTBETCTBYIOIIEH
creneHu (Harpumep, BMecto 24 700 mocTaBUTh 2,47-104, BmecTo 0,00086 — urcio 0,86 103 uT. ).

8. IlosmyunB 4YHMCIOBOM OTBET, HYXHO OLIEHUTh €ro IpaBJONoJo0OHOCTb. Takas OIEHKa MOXET B psAAe CllydaeB
OOHApYKHUTh OIIHOOYHOCTD TOJTYYEHHOTO PE3yJIbTaTa.
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Hanpumep, MonpHast 10511 HE MOKeT OBbITh OojblIe 1, TEMIOTa UCIIAPEHUs] HE MOXKET OBITh OOJIBIIE TEIUIOTHl BO3TOHKH,
sHeprus aktuBanuy 6ossme 500 k/x/Moib U T. I

Pemenne 3amad mpuHeceT HaMOOJBLIYIO MONB3Yy TOJBKO B TOM CiIydae, €CIM OOyJalOIIWiCs pemraeT 3a1adu
caMoCTOsITeNbHO. Pemmts 3amady Ge3 momomy, 0e3 MOACKa3KHM 4acTo ObIBaeT HENerko M He Bcerga ynaercsa. Ho nmaxke He
YBEHYABIIMECS YCIEXOM IIONBITKM HAWTH pEHICHUE, €CIM OHM IPEANPUHHMAINCh [JOCTATOYHO HACTONYUBO, MPUHOCAT
OLIYTUMYIO TIOJb3Y, TaK KaK pPa3BHBAIOT MBIIIIEHHE M YKPEIUITIOT BONIIO. PelreHune 3ajau HH B KOEM CIydae HE CleAyeT
OTKJIa/IbIBaTh Ha MOCIEIHUI Bedep mepes] 3aHATHAMM, KaK, K COXKAJICHUIO, HEpeJKO MOCTYMAloT CTyAeHTHL. B 3ToM ciydae 6onee
CJIOXKHBIE M TIPUTOM Hambojee comepKaTelbHble W IMOJE3HBIC 3aJaul 3aBEJJOMO HE MOTYT OBITh pelleHBl. B pexoMeHmyeMbIx
yueOHMKaX U COOpHHKAX 3a/ad, B pa3jielie, B KOTOPOM MOMENIEHBI 33auu IS PEHIeHNs, UMEIOTCS IPUMEpPHI (PacCMOTpEHHbIE
3agaun). IloaToMy TONYKOM K pEIICHHIO JAHHOW 3aJa4d MOXKET IOCIYKUTh O3HAKOMIICHUE C HECKOJIBKMMHU PpEIICHHBIMH
3a/ja4aMH.

ITo noaroroBke K J1a00paTOPHOMY IPAKTUKYMY

1. OcBoeHne CTyIeHTOM JIaOOpPaTOPHOTO NPaKTHKyMa — HeoOXoIuMas COCTaBHAs 4acTb pabOTHl CTyAEHTa IIpH
ocBoernu Kypca PPC. Kaxnplii CTyIeHT 3a OOMH CeMecTp JOJDKEH BBIIOJHHUTH 10 HUHIAMBUAyanbHOMY Tpaduxy 13 (ecim
CHELUATbHO HE OTOBOPEHO) Ja0OpaTOpPHBIX paboT, yKa3aHHBIX B KaJleHAapHOM IutaHe. 'paduk paboT CTyaeHT momydaer 3a
HEZIeJIIO 10 Hayasia JJabopaTOPHOTO MPaKTUKyMa.

2. Kaxnplii cTyIeHT nepesl HagajloM CeMecTpa MoJydaeT MOJHBIH KOMIUIEKT JIUTEPaTyphl - HA0op yuyeOHBIX MOCOOHiA, B
KOTOPBIX ITOMEIIEHB! ONHCAaHUs Ja0opaToOpHEIX paboT. MHCTpyKknuu mo 1abopaTopHEIM paboTaM, OTCYTCTBYIOIINM B yIeOHBIX
MOCOOUSIX, UMEIOTCSI B YHTAJILHOM 3ajie OMOJIMOTEKe U B COOTBETCTBYIONIEH TabopaTopuy Ha Kadeape ¥ KaxkIblid CTyJeHT MOXEeT
MONYYUTh €€ BO BpEeMEHHOE Moib3oBaHHe. OnucaHue KaxmoH J1abopaTopHOH pabOTHI COAEPIKUT IOCTATOYHO MPOpaboTaHHOE
TEOPETHYECKOEe BBEJCHHE, OCHOBHBIE pacueTHble (opMyinsl M (GOpMyNBl pacdeTa IOTPEIIHOCTH, IMOJPOOHOE OIHCAHHE
1abopaToOpHON YCTaHOBKH, CLICHAPHI MPOBEICHUS JIAOOPATOPHOU pabOThI, BUABI TAOMWII, Ui BHECCHHS B HHUX PE3yJbTaTOB
U3MEpEeHHH, KOHTPOJIBbHBIE BOMPOCHI, JAIOIIIE CTYACHTY BO3MOXKHOCTh OCYIIIECTBUTH CAMOKOHTPOJIb YPOBHSI CBOCH TTOATOTOBKH K
pabore.

3. CrymeHT [OMyCKaeTcsi K BBIMNOJHCHHIO PabOTHI TOJNBKO IOCIE <«IOMYyCKa», T.e. MPOBEPKH IMpernojaBaTesieM
TOTOBHOCTH CTY/IeHTa. [ OTOBHOCTB CTY/ICHTA K BBITOJHECHHIO JTaO0OPaTOPHON paboThl COCTOUT B CICAYIOIIEM:

a) B XypHaJle (B KauecTBEe JKypHala HCIIOJNB3YeTcsl oOlyas TeTpajgb) MMeeTcsl OIHCAHHe TeKyllei 1abopaTopHOil
paboTEl: HazBaHWe pPabOTHI, TEOPETHYECKOE BBEICHUE, CXeMa YCTaHOBKH, paboune (opMymsl U (OpMyIbl ULl pacdyera
HOTPEIIHOCTEH; TepeYeHb MPHUOOPOB ¥ IMPHHAICKHOCTCH (TEXHHYCCKUEC XapaKTEPHCTUKH 3allOJHAIOTCS B JIabopaTtopum);
HepeyeHb 3aIaHuil U TaOIHIBI JJIs 3aIHCH PE3YJIbTaTOB HU3MEPCHHIA,

0) 3HaHKE DKCIIEPUMEHTA U TEOPHH JaHHON paboThl B paMKax OMHMCAHUS PabOThl B MPAKTUKYME U y4eOHUKE, YMEHHE
pabotaTh ¢ mprubopaMu, yCTAaHOBKaMHU, 000PYI0BaHHEM;

B) 3HAaHHE MPaBWJI TEXHUKH 0E30MacHOCTH IpH paboTe ¢ mpuOOpaMu U 0OOpYyIOBaHHEM, HCIIONB3yEMBIM B JaHHOM
pabore.

CTyZAeHT He IOIMYCKAeTCs K BBIIIOIHEHUIO PabOThI, €CITH:
a) OTCYTCTBYET J1ab0paTOPHBIH JKypHAJ MM He MOJTOTOBJIEH IPOTOKOJ,

0) CTyIEHT He 3HAeT TeOpHH pabOoTH B paMKax TEOPETHIECKOTO BBEICHUS B MPAKTHKyMe W HE MPEACTaBISIET, YTO U
KaKHM METO/IOM OH OyJZIeT H3MepsITh;

B) OTCYTCTBYET OCIIbIi Xamar.
OnHaKo 10 OKOHYAHHs JIAOOPATOPHOTO 3aHATHSI CTYICHT, HE MOJYYMBIIMI [OIycK, paboTaeT B JabopaTopuH, YCTpaHss
JIOTTYIIICHHBIE HEAOPaOOTKH.

4. CrynmeHTaMm, NpOIMYCTUBIIMM 3aHATHSA 10 YBWKUTENBHBIM TPHYMHAM (MMEETCST MIOIyCK U3 JeKaHara),
MPEAOCTaBIAETCS BO3MOXKHOCTh €€ BBIIIOJHEHUS. BO BpeMsl YKa3aHHOE BeAyIUM IpenojasareneM. CTyaeHTaM, MIPOIYCTUBIIUM
3aHATHS 1O HEYBAXUTEIbHBIM IPUUMHAM, MPEAOCTaBIsAETCS BO3MOXKHOCTb €€ BBIIOJHEHHMS B 3a4eTHYIO HEIeN0 Ha
«1y0JIepCKOM» 3aHATHU BO BpeMs, YKa3aHHOE BEIYIIHUM MIPENolaBaTeeM.

5. B TedeHne 0THOTO 3aHATHS AOITYCKAaeTCsl BEIOTHEHNE He OoJiee 0THOH T1abopaTopHOil padoTHL

6. He momyckaercs coBMecTHass pa0oTa 2-X W OOJBHIETO YWCIA CTYACHTOB 32 ONHOH YCTAaHOBKOW, €CH 3TO He
HPEIYCMOTPEHO METOJMYECKUMH YKa3aHHSMHU K BBITOJHEHHIO TAaHHOW paboThI.

8. Ha turynpHOM JnHcTe 71a00OpaTOPHOrO KypHana JOJDKHBI OBITH yKa3aHbl (aMWIIMS W WHHUIHAIBI CTYJCHTa, KOJ
yueOHO# rpymmnbl. OdopmieHne Kaxaod pabOThl HayMHAeTcss ¢ HOBOW crTpaHuibl. CxeMbl W TIpaduKy BBITOIHSIOTCS
KapaH/allioM, BCE 3aIlMCH JAENAalOTCs PYUKOH, Uis rpadMKOB HCIOJb3yeTCsl MIIMMETPOBasi Oymara, 1M OHH BBITIOJHSIOTCS C
HCIOJIb30BaHWEM KOMIIbIOTepa; rpaduky BKIEHBAIOTCSA B J1abopaTopHbId kypHal. IIpu odopmieHnn paGoThl HEOOXOAUMO
BBIICIATh CTPAHHUIBI Ul pacyeToB. Ha pacyeTHBIX CTpaHMIAX JOJDKHBI 00sI3aTENBHO MPUCYTCTBOBAThH paboune GopMyInsl ¢
MOJICTAHOBKOIl pe3y/IbTaTOB MPSMBIX M3MEPEHHIl U (HU3NUECKHX KOHCTAaHT B OJHOH cucTeMe equHull. Ha 5THX e cTpaHuIax
IPOU3BOAUTCSL pacyeT mnorpeirHocteil. OdopmieHne paboThl 3aBepiIaeTcsi HANMCAaHWEM BBIBOJOB. B BBIBOJAX JIOJKHBI
COJZIepPIKAThCS OTBETHI HA CIIEYIOLINE BOIIPOCHI:

a) 4TO M KaKMM METOJIOM U3MEpPSLIOCh,

0) MpH KaKKX yCIOBUSIX;

6) pe3ynbTaThl ¢ a0COMIOTHOM U OTHOCHTEIBHOMN MOTPEITHOCTSIMH;, AHAIIN3 PE3YJIbTATOB U MOTPEIIHOCTEH.
IMpuem «3anmTh» 1Mo J1aboPaTOpPHON paboTe 3aKIF0YAETCsl B IPOBEPKE:

a) pe3y/nbTaToB paboThl,
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0) JOCTOBEPHOCTH PAaCUCTOB U UX COOTBETCTBHS U3MEPCHHUSM,
B) IPaBUJIBHOCTH IIOCTPOECHUS rPaHKOB,
T) oopMIIeHUS pabOTHI U BEIBOJIOB.

Pabota cuuraercs 3a‘ITeHHOI71, €CJIM Ha CTpaHulEe, A€ HAYMHACTCA €€ OIMMCaHuC, UMECTCS 3 noANUuCH penoaaBaTeiis: 3a
«AOMYCK», «BBIIIOJIHEHUE) U «3aIlUTY» C YKa3aHUEM OaThbIl.

ITo pabore ¢ inTepaTypoii

B pa60qel‘/’1 nporpaMme TUCHUIIIIMHBL TPEACTABICH CIIMCOK OCHOBHOM H I[OHOHHI/ITGJII)HOﬁ JIATEPATyphbl — 3TO y‘{e6HI/IKI/I,
y4eOHO-METOIMIeCKe OCOOUs Min yKa3aHus. JlOIMOMHUTENbHAS UTepaTypa — y4eOHUKH, MOHOTpadun, COOPHUKH HayIHBIX
TPYIOB, )KYPHaJIbHbIE U TA3€THBIE CTAThH, PA3JIMYHBIE CIIPABOYHHUKH, SHIUKIONEANH, IHTEpHET-pecypCHl.

JIro0as q)opMa CaMOCTOSITCILHOM pa6OTLI CTyAC€HTa (HOHFOTOBKa K CEMHUHApPCKOMY 3aHATHIO, JOKJIady U T.l'[.) Ha4YHMHaCTCA
C U3YyUCHUA COOTBCTCTByIOH.[eﬁ JINTEPATYpPhI KaK B oubnmoreke / 3J'IeKTp0HHO-6PI6JIPIOTe‘IHOﬁ CHCTCMC, TaK U JoMa. I/I3yquHe
YKa3aHHbIX HCTOYHUKOB PAaCIIUPACT I'PaHUIbI TIOHUMaHUS NIPEAMETA JUCITUIIIINHBIL.

IIpn paborte ¢ nmTepaTypol BBIAEISIOTCS CIEIyIOIIHe BUIBI 3amucel. KoHcmekr — kparkas cxemaTwdeckasl 3amuch
OCHOBHOTO COJIepKaHMsS HaydHOI pabotsl. Llenbro siBIseTcs He IepenuchIBaHWE NPOW3BEACHMS, a BEIIBICHHE €r0 JIOTHKH,
CHCTEMBI JI0Ka3aTEIbCTB, OCHOBHBIX BBIBOAOB. XOpOIIUN KOHCHEKT MOJDKEH COYETaTh IOJHOTY HU3JI0KEHHA C KPAaTKOCTBIO.
Ilutara — TouHOE BOCIIPOU3BENEHHE TEKCTA. 3AKIIOYACTCs B KaBBIUKH. TOYHO yKa3bIBaeTCs CTpaHMIA UCTOYHHUKA. Te3UCBHl —
KOHIIEHTPHPOBAHHOE HM3JI0)KEHUE OCHOBHBIX MOJIOXKEHUH MPOYMTAHHOTO MaTepuana. AHHOTAIMA — OYEHb KPaTKOE M3JI0KEHHUE
COoZIepXKaHHs MPOUYUTAHHON paboThl. Pe3tome — Hanbosee oOIue BBIBOABI M MONOXKEHHs PabOThI, €€ KOHIENTYalbHbIE HTOTH.

11.9. OcoGenHOCTH OPpraHU3anuu 00pa3oBaTeILHOr0 NMpouecca AJisi HHBAJIMI0B U JIMIL €
OrpaHHYEHHBIMHA BO3MOKHOCTSIMH 30POBbSA

ITpodeccopcko-npenonaBaTenbCKuii CoCTaB 3HaKOMUTCSA c MICHXO0JIOTO-(hU3HOJIOTHYECKUMHU
O0COOCHHOCTSIMU ~ OOY4YalOIIMXCSl HMHBAIMAOB M JIMI C OrPaHUYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBbS,
UHIUBUAYAJIBHBIMH  IIporpaMMaMH  peaOWiInTanMu  HMHBaIHI0B (mpu Hamumuuu). llpm  HeoOxomumocTu
OCYIIECTBIISICTCS JOTIOJIHUTENbHAS TIOJAEPKKA TMPETOJaBaHus IICHXOJIOTAMH, COIHAIBHBIMH pPaOOTHHKAMH,
MPOLICAIINMH TTOATOTOBKY aCCHCTEHTAMH.

[Ipeanomnaraercst UCTIOIB30BaTh COLMANBHO-aKTUBHBIE M PE(ICKCUBHBIE METOABI OOYUCHHS, TEXHOJIOTHU
COIIMOKYJIbTYPHOH peabMINTAlK C EIbI0 OKAa3aHUs MOMOIIM B YCTAHOBJICHHH IOJHOIIEHHBIX MEXIMYHOCTHBIX
OTHOIIIEHUH C APYTHMH CTYACHTAMH, CO3IaHUN KOM(OPTHOTO IICHXOJIOTMIECKOTO KIMMaTa B CTYACHUECKOH IpyTIIe.
IMonbop u pa3zpaboTka y4eOHBIX MAaTEpHAJIOB MPOM3BOAATCS C Y4ETOM NPENOCTAaBICHUS Marepuaia B Pa3IHIHBIX
(dopmax: ayaManbHOM, BU3yalbHOW, C UCIIOJIb30BAaHUEM CIHELUAIBHBIX TEXHUUYECKHX CPEJCTB M MHPOPMAIMOHHBIX
CHCTEM.

OcBoenue auciumiInHel Junamu ¢ OB3 ocymiecTBiseTcs ¢ UCHMOIB30BAHUEM CPEACTB 00ydeHHs 00IIero u
CIEIMANBbHOrO Ha3HaueHUs (IePCOHANBHOTO U KOJUIEKTUBHOTO HCIIOIB30BaHUS).

s crymentoB ¢ OB3 mpeaycmarpuBaercst nocTymHas (opMma MPEIOCTaBICHHUs 3aJaHHi OICHOYHBIX
CpPE/CTB, @ UMEHHO:

e B IICYATHOH WJIH 3JIEKTPOHHOHN opme (ISt UL C HapyIIEHUSIMH OTIOPHO-/IBUTATEIIFHOTO amlapara);
e B 1eyaTHOH (opMme MM AIIEKTPOHHOI (GopMme ¢ yBeIMYEHHBIM HIPUPTOM U KOHTPACTHOCTBIO (IUIS JIMI] C

HapyIICHUSIMH CIIyXa, PeUH, 3pCHUs);

e  METOJOM YTEHHs aCCHCTEHTOM 3aJIaHMs BCIyX (AJIS JIUI] C HAPYLICHUAMH 3pEHUS).

JlaGopaTopHbie pabOTHI BBHITIOIHSAIOTCS METOAOM BBIUMCIUTEILHOTO AKCIIEPUMEHTA.

CryzneHTaM ¢ MHBJIMIHOCTBIO YBEJIMUMBACTCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI.
Ji1s TakuX CTYJEHTOB IpelyCMaTpUBaeTCs JOCTYIHAS (popMa nmpesocTaBieHNs! OTBETOB Ha 331aHKs, 3 UMEHHO:

e IHCHMEHHO Ha Oymare miM HaOOpOM OTBETOB Ha KOMITBIOTEpE (JUIS JIMI] C HAPYIIEHUSIMU CIIyXa, PeUn);
e  BBIOOPOM OTBETa U3 BOZMOXKHBIX BAPHAHTOB IIPH TECTUPOBAHMH C HCIOJIB30BAHUEM YCIYT aCCUCTEHTA (st

JIMI] C HAPYIIEHUSAMH OTIOPHO-/IBUTaTEIBHOTO aIapara);

e  YCTHO (AJIS JIUI] C HAPYLICHUSAMH 3PEHUS, OTIOPHO-IBUTAaTEIFHOTO alapara).

[Ipn HeoOXomuMocTH Ui OOYdYalOIIMXCS € HWHBAIMAHOCTBIO IIPOLEAYpa OIICHHBAHUS PE3YJIbTATOB

00y4eHHsI MOXKET NPOBOJMUTHLCS B HECKOJIBKO 3TArloB.

12. VYEBHO-METOJMYECKOE W  HWH®OPMAINMOHHOE  OBECIEYEHHE
JUCHUTLINHBI

MHubopmManmoHHyI0 OAIEPKKY OCBOSHHS TUCIHIUTHMHBI OCYIIECTBIsIET 6ubimoreka MHCcTHTYTA, KOTOpas
obecrieunBaeT 00yJarONIMXCS OCHOBHOW y4ueOHOW, y9eOHO-METOANIECKON N HAYyIHOH JIMTEpaTypoil, HE0OX0IUMON
JUTSL OpraHu3aluyd 00pa30BaTeIbHOro Mpolecca mo auciuiumuae. OOmmi 00beM MHOTOOTpaclieBOro (GoHAa Ha
01.03.2021 r cocrasuster 6omnee 405 000 k3.

Bubnuoteka pacmonaraer yaeOHOH, yueOHO-METOIUIECKON H HAYTHO-TEXHHUYCCKOH JINTEpaTypoil B popme
MEYaTHBIX W JJIGKTPOHHBIX HW3JaHWH, a TaKKe BKIIOYACT O(QHIHANBHBIC, CIPABOYHO-OMOIHOTrpaduuecKue,
CICIHATH3UPOBAHHBIC OTCUYCCTBEHHBIC H 3apyOEKHbBIC MePHOANICCKHE M WHPOPMAIMOHHbIC U3naHus. bubimoreka
obecrieynBaeT AOCTYH K NPO(PECCHOHANBHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM, CIIPABOYHBIM H MOUCKOBBIM
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Kaxnpiit oOyuaronuiicsi obecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIF0001 TOYKH, B KOTOPOH MMEETCS OCTYII K
cetu MHTEpHET U K 3neKkTpoHHO-O0nbnnoreunoi cucreme (ObC) MHcTuTyTa M YHHBEpCUTETa, KOTOpas COACPIKUT
pa3NUyHble W3MAaHHUS 10 OCHOBHBIM H3y4YaeMbIM JAWCIMIUIMHAM M c(OpPMHpOBaHa II0 COIJIACOBAHHMIO C
npaBooOaaTes MU Y9eOHOH M y4eOHO-METOANYECKON JINTEPATYPHI.

[onHbIi TIepeYeHb 3JIEKTPOHHBIX MH()OPMALMOHHBIX PECYPCOB, HCIIOIB3YEMBIX B Ipoliecce 00y4eHHs,

TIPEICTAaBJICH B OCHOBHOM 00pa30BaTeIbHON IIporpaMme.

12.1. IlepeyeHb OCHOBHOM U JONOJHUTEIbLHOM JJUTEPATYPbI, HEOOXOAUMOH ISl

OCBOCHHUA TUCHHUIIIIMHDBI

a) OCHOBHasl JIMTeparypa

ObecnicueHHO

OcHOBHas TuTEeparypa Pexum goctyna b
O-1. 'munka, H. JI. O6mas xumus : yueOHOE mocodue /
H. JI. I'munka ; pen. A. U. Epmakos. - 30-e u3z.,
nepepad. u goi. - M. : Unarerpain-Ilpecc, 2008. - 727 c. bubmmorexa HU PXTY Aa
O-2. Ilpaktukym mo  xumuu:  Yue0.mocobue
Mop.pen.xaan.xum.Hayk T.W.PeiOkunOM; 4-¢  w3A.
ucnpaBt. u gom. /TOY BIIO «PXTY um. | bubmnorexka HU PXTY Ja
J.M.Menneneean.HoBomockoBckuii uHcTUTYT; 2007.
200 c.

0) AONOJIHUTEIbHASA JIUTepaTypa
Ob6ecreueHHO

OcHoOBHas TUTeparypa Pexmm noctyna o1h
I-1. AxmeroB H.C. OG6mas ¥ HeopraHudeckass XuMUs: | DJEeKTPOHHO-0HOIHOTEYHAS
VYuebnuk. - CII6.: OFC. UznatensctBo «Jlamp»_2018. - | cucrema  m3aareaberBa «JIaHbY
744 c. Pexwm goctyna:

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

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

12.2. PexoMeHayeMble HCTOYHMKH HAYYHO-TEXHUYECKOIl NHpoOpManu

WnnroctpaTuBHBIN MaTepuan K JICKIUAM

[Ipe3eHTanuu K JeKIUSIM

MeTOZ[H‘IeCKI/IG PEKOMCHAAIUU 1O BBIITOJIHCHUIO J'Ia60paTOpHLIX pa60T.

12.3. UndgopmaunoHHble 1 HHPOPMALMOHHO-00pa3oBaTeIbHbIE pecypchl

Ilpy oOcCBOEHMM JUCHUMIUIUHBI  CTYJEHTHI

MOT'YyT HCIIOJIB30BaThb

UH()OPMAIIMOHHO-00pa30BaTEIbHBIC PECYPCHI CICSIYIOIINX TIOPTAJIOB U CAWTOB:

HpI/I OCBOCHUH OUCHUIIIMHBI CTYACHTBI

JOJIDKHBI

HH()OPMALIMOHHO-00pa30BaTENbHBIC PECYPCHI CIETYIOINX TOPTAIOB U CAUTOB!
1. Mudopmannonnas cucrtema «ExnHoe OkHO AocTyma K oOpasoBarenbHBIM pecypcam». URL:

http://window.edu.ru/ (mara oGpamenus: 20.06.2022).

WHPOpPMAIMOHHBIE U

HCII0JIb30BaTh I/IH(b OpMAallMOHHBIC U

2. bubmmoreka HU PXTY um. JI.U. Menneneesa / Odunmanereiii caiit HU PXTY um. J.1.

MengaeneeBa. Pexum  goctyna:

http://www.nirhtu.ru/administration/library/elibrary.html.

(maTa

obpamenus: 20.06.2022).

3. OnexkTpoHHBI (OHJ MPaBOBOH M HOPMATUBHO-TEXHHYECKOH NOKYMEHTALMH [DJIEKTPOHHBIN
pecypc] — Pexxum moctyma: http://docs.cntd.ru/(nara obpamienns: 20.06.2022).
4. dusuka, XUMHs, MareMaTHKa CTyjAeHTaM W IkoibHHKaM OOpa3oBareibHbIN HpoekT A.H.
Bapruna http://www.ph4s.ru/book_him_polimer.html (rata obparienust 26.06.2022)



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

I[Ipu peanuzanuu
obecrieueHnsT OCBOCHHS MPAKTHKH:

00pa3oBaTeILHOTO

nponecca  HCIOJIb3YHOTCA

- DJIeKTPOHHO-0UOIMOTeUHasi cucTeMa «JIaHb»
Horoeop Ne 33.03-P-3.1-5182/2022 ot 26.09.2022r.
HK3:22 17707072637 770701001 0054 000 5829 244
Jorosop Ne 33.03-J1-3.1-5181/2022 ot 26.09.2022r.
HK3:22 17707072637 770701001 0054 000 5829 244
Cpok netictBus ¢ 26.09.2022r. o 25.09.2023r.

- DJIeKTPOHHO-0ubIMoTeuHast cucremMa «kOpaiiT»
Horoeop 33.03-J1-3.1-4377/2022 Ha oka3aHue yCIYT MO HMPEJOCTABICHUIO JOCTYIa K 00pa3oBaTeIbHON
iatdopme MK3 22 1770707263777070100100040015814244 ot 16.03.20221., cpoK ASHCTBHUS C

16.03.2022 o 15.03.2023r.

JocTym TOJBKO JUIsl 3apEeTUCTPUPOBAHHBIX MOJIb30BATEIEH.
Ilpu peanusamyu 0OPa30OBATEILHOIO MPOLECCA HCMOJB3YIOTCS CICAYIOIINE CPEACTBAa OOECTeUCHHsI

OCBOCHHUS JUCHUIIIINHBI:

KOMIBIOTCPHBIC MMPE3CHTALIUU UHTCPAKTUBHBIX JIEKITUH

0aHK TECTOBBIX 3aJlaHuM s TCKYIIET'O0 KOHTPOJISA OCBOCHUS JUCHUTIUINHBI,

0aHK TECTOBBIX SaZ[aHI/Iﬁ JJIsL ®TOrOBOI'O0 KOHTPOJIA OCBOCHUA AUCHHUIIINHBI.

- I/IH(I)OpMa].[I/IOHHO-MeTO,Z[I/I‘IeCKI/Ie MaTepHralibl: y‘I€6HLIC n METOOANYCCKHUC oCcoOMs 110 JUCIHUITIIMHE,
paB,I[aTO‘IHBIﬁ MaTtcpuall K pazzicjiaM JICKOIUOHHOTO Kypca;

- DJJICKTPOHHBIC 06p330BaTeJ'ILHLIe PECypChI: y‘I€6HO—M€TO,Z[I/I‘I€CKI/Ie pa3pa60TKH B JJICKTPOHHOM BHJC;
CIIPABOYHBIC MAaTCPHUAJIbI B [ICHATHOM U DJICKTPOHHOM BUIC.

YyeOHO-HAIAIHbIE TOCOOUS:

KoMIuIeKkThl m1akaToB K pa3zenam JEKIMOHHOTO Kypca; Habopbl 00pa3loB MUHEPAIOB

CJICOyromume
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cpencraa

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

B cooTBercTBHEM ¢ y4eOHBIM IUTAHOM 3aHATHA MO AUCHUIUIMHE «OO0IIasi M HeOpraHuveckas: XHMHUS)
MpOBOAATCA B (pOpME ayUTOPHBIX, Ta0OPATOPHBIX 3aHATHI U CAMOCTOSITEIILHOIM paboThl 00yJaromerocs.
VYueOHBIC ayAWTOPUH AT TPOBEACHMS 3aHATHH JIEKIHMOHHOTO THIA, 3aHATHI CEMHHApCKOTO THIIA,

TPYNNOBBIX U HWHAWBHIYAIbHBIX KOHCYIbTALUH, TEKYIIEr0 KOHTPOJII M MPOMEXKYTOYHOM aTTECTALlUU, a TaKXKe
MOMEIICHUST ISl  CaMOCTOSTENIbHOM paboThl  00YyYalolIMXCs, OCHAICHHBIE KOMIIBIOTEPHOH TEXHUKOW ¢
BO3MOXKHOCTBIO TOJKJIIOUeHUs K ceTn «MHTepHeT» 1 o0ecreueHHbIe JOCTYIIOM B 3JIEKTPOHHYI0 MH()OPMAIMOHHO-
o0Opa3oBaTenbHYIO cpefy MHCTHTYyTa, MOMENeHN Ui XpaHEeHUs U NPO(UIAKTUIECKOTO 00CIyKUBaHUSA YIeOHOTO

obopymoBaHus

HanmenoBanue crieniagbHBIX TOMEUIICHUH 1

OCHAIIEHHOCTD CIIEHHUAIBHBIX ITOMEIIEHUH 1 TOMEIICHU I

IpucnocobneHHOCTD
TOMEILEHUH 1S
HCIIOJIb30BAHHUS

MHBaJTAIAMA U

JIEKIIHOHHOTO M CEMHHAPCKOTr0 THIIA,
IPYNIOBBIX ¥ MHIUBHIYaJIbHBIX
KOHCYJIbTAIMi, TEKYIIIEro KOHTPOJIS 1
MPOMEXYTOYHON aTTeCTALNH,
Jlexmmonnast aypuropust Ne 271

r. HoBomockoBck, yauna pyxoOsr, a. 80

r. HoBomockoBck, ynuna JIpyxo0s1, 1. 86

Tyneckas o61acts, HoBoMOCKOBCKHIA paiioH,

Tyneckas o61acte, HoBoMOCKOBCKHIA paiioH,

y4eOHO-HarJIsITHBIEe TTOCOOHS

(mocrostHHOE XpaHeHue B ayn.150).

Kowmmnekr yue6HO# Mebemn. [1Ikad BHITSKHOM.
KomunuaectBo nocagounsix Mect 20

MTOMEIIEHUH ISl CAMOCTOSTENBLHOI paboThl IUISE CAMOCTOSITENTLHOM paboThI JIUIAMU C
OFpaHI/I‘IeHHBIMI/I
BO3MOXXHOCTSIMHA
3/10POBbBSI
AynuTopusi IUTs IPOBEACHUS 3aHATHIA IpenapaTtopckas, mpenapaTUBHBIN CTOJ, MEIOBas MPUCTIOCOOJICHO
JIGKIITMOHHOTO THTIA nocka, Ilepuonnueckas cucrema. JI.1. Menneneesa,
JlexmonHnas aymuropust Ne 150 Yy4eOHO-HarsAJHbIe TOCOOHS, dKpaH,
[lorouHass XxuMHYecKass ayIUTOPHS HM. Mpe3eHTalMOHHAs TEXHHUKA (IOCTOSTHHOE XpaHEeHHUE B
3.A . Kupugenko ayn.271 kapenpst OnHX)
Tynbckas obmacts, HoBoMockoBckuii paiion, | KommdectBo mocamounsix mect - 120
r. HoBomockoBck, yiuna pyxo0s1, 1. 86
AyauTopust 1J1si IPOBEICHUsSI 3aHATHIA MenoBasi 10ocKa, dKpaH, MPE3CHTAI[HOHHAS TEXHUKA, IPHUCTIOCOOIICHO
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AynuTopust Uil CaMOCTOSITEIEHOH padoTHl,
ayn. Ne 268

Tyneckas o61acts, HoOBOMOCKOBCKHIA paiioH,
r. HoBomockoBck, ymuna Jpyx0sl, 1. 86

KommbrotepHslit ki1ace ¢ 2 pabo4uMu MecTaMH,
OCHAIIIEHHEIMI  KOMITBIOTEpaMU, 00beANHEHHEIC B
JIOKAJBbHYIO CETh C BOBMOXHOCTBIO IIPOCMOTpPaA
BH/ICOMATEPHAIIOB U MIPE3CHTALNH, TOCTYII B
Untepuer, k ObC, 31eKTpOHHBIM 00pa30BaTEILHBIM
1 MHPOPMALOHHBIM PECypcaM, CHCTEME
yrnpasieHus yueOHbIMU Kypcamu Moodle.
[lepeHocHoit HOYTOYK (IIOCTOSIHHOE XpaHEHHUE B
ayn.271 xadenpsr OnHX)

[Mpunrep. Kommnekt yuebHoi Mmebenn. Komaectso
I0CaJOYHBIX MecT - 12

MIPUCTIOCOOIIEHO

VYueGHas mabopaTopust

ayn.Ne 269

AyzauTopust AJ1si IPOBEICHUS 3aHITHH
11a60paTOPHOTO U CEMUHAPCKOTO THIIA,
TPYIIOBBIX U HMHIUBUIYaNbHbBIX
KOHCYJIBTAINH, TEKYIETO KOHTPOJIS
Tyneckas 061acts, HOBOMOCKOBCKHIA paiioH,
r. HoBomockoBck, ymuna Jpyx0sl, 1. 86

Croubl XUMHIUYECKHUE, IKa(bl BBITSDKHEIE, MIKad
CYLIMIBbHBIN, MOWKHU. MenoBas qocka.

Kommexr ydebHOro 1a60paTOpHOTO 000pYAOBAHUS:
BEChI TEXHUUECKHUE JIIEKTPOHHBIE, BECHI TEXHUIECKHE
TapHpHbIE, TUTPOBAJIbHBIE YCTAHOBKH,
KaJIOPHMETPEI, SBAUOMETPEI, Hacockl KamMoBckoro,
armapats! Kunma, TepmocTats! 1 ip.

KoMIUIEeKTEI XMMIYECKOH ITOCYIBI 1 XMMHYECKIX
PEaKTHBOB.

Y4eOHo-HarIgHbIe TOco0Hs (TIOCTOSIHHOE XpaHEHHE
B ayx.150),

KosnnuecTBo ocajouHbIX MecT -32

13.1. Komnbotepbl, HHGOPMALNOHHO-TEJIEKOMMYHUKAIIMOHHBbIE CETH, ANINIAPATHO-

NMporpaMMHbIC 1 Ay IHOBU3YaAJ/IbHBIC CpEACTBA:

Hoyt6yk hp 4,2 I'Tu, ¢ onepaTuBHO# maMsaThio 8§ Moaiit, sxecTkuM quckoM | TOA#HT ¢ BO3MOXHOCTBIO
MPOCMOTpa BUAEOMATEPUANIOB M NPE3CHTAINH, ¢ HEOrpaHUYCHHBIM J0cTynoM B MHTepHeT, k OBC, 31eKTpOHHBIM
o0pa3oBaTenbHBIM U WMH(OPMALMOHHBIM pecypcaM, 0a3e IaHHBIX JJICKTPOHHOro Karanora VHcturyTta, cucteme
ynpaBieHust yaeOusiMu Kypcamu Moodle, yue6Ho-MeTomnueckuM MaTepuanam, mpoeKTop, IKpaH.

13.2. IlporpamMHoOe oOecniedeHue

1. Onepanuonnas cuctema (MS Windows, MS Access, MS Visual Studio, MS Office 365Al1, neiictByer

6eccpounas nunensus mo noanucke Azure Dev Tools for Teaching (6siemn. Microsoft Imagine Premium) 1T
none3oBarenst: 000340011208DF77, upentudukarop mommucku: a936248f-3805-4c6a-a64f-8c344976ef6d,
unentuukarop noxamucunka: ICM-164914, NUJI yuernoit 3amucu: Novomoskovsk Institute (branch) of the
Federal state budgetary educational institution of higher education “Dmitry Mendeleev University of Chemical

Technology of Russia”.

gk wn

OecCIIaTHEIMHA

" JIOCTYTIHBI JUISE

Tabmuunerii mporeccop (LibreOffice Calc) pacnpoctpansiercs nop gunensueit LGPLv3
Apxusatop 7zip (pacnpocrpansiercst mon nunensueii GNU LGPL license)
Apxusatop Zip (public domain)

Adobe Acrobat Reader - TIO Acrobat Reader DC u moGuibHOe mpuiokenue Acrobat Reader sisrorcst
KOPIIOPATHBHOTO

pacipoCcTpaHeHHs

(https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html)

6. bpaysep Mozilla FireFox (pacnpoctpansercs nox nunensueit Mozilla Public License 2.0 (MPL))

14. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHUSA JUCHUIIJIMHBI

HaumeHoBaHue DopMBbI U METOABI KOHTPOJISI U
OCcHOBHBIE NTOKA3aTeJIH OIeHKH

pa3aenon OLIEHKH

Paznen 1. 3Haer: Tekymuii KOHTPOJIb

XuMuS Kak pasien - TEepMHUHOJIIOTHIO W  HOMEHKIATypy BakHeHmux | OyenugaHue YpO8HSA 3HAHULL:

€CTECTBO3HAHUS — XMMHYECKUX COCIMHCHHUI; — OIIeHKa YCTHOI'O OIIpoca Ha BCEX

HayKa O BEIIeCTBaX U
WX MPEBPAICHHUIX
1.1 OcHoOBHEIE
MTOHSATUS U 3aKOHBI
XAMHUU

1.2 Ctpoenue atoma
M CHCTEMAaTHKa
XUMHYECKUX
2JIEMEHTOB
Ilepuoguueckuii

OCHOBHBIC ITOHATHA U 3aKOHBI XUMHUH,

DJIEKTPOHHOE CTPOCHUE aTOMOB U MOJIEKYJI;
OCHOBBI T€OpHHU XUMHUYECCKON CBS3U B COCTUHCHUAX
Pa3HbIX THIIOB, CTPOCHHUE BEHIIECTBA B
KOHACHCUPOBAHHOM COCTOSIHUHU.

YmMmeert:

UCTIOJIb30BAaTh OCHOBHbIE NOHATHS U 3aKOHBI
€CTECTBEHHBIX HaYK,

HCTIOJIb30BaTh METObI MAaTEMaTUYECKOTO aHAIM3a U
MOJIETTNPOBAHMS,

OOBACHATH CTPOCHHUE aTOMOB U MOJIEKYT;

BHUJAX 3aHIATHI

Oyenusanue pe3yrbmamos 06yuenus 8
8u0e YMeHUll U HABbIKOG:

—  OIICHKA 32 TECTHI

—  OlleHKa 3a 1abopaTOpHBIH
MIPAaKTHKYM

— OILCHKA pe3yJIbTaToB
KOHTPOJIBHOTO KOJUTOKBHYMa.
IIpome:xyTOouHast aTTeCTALUSA
OILICHUBAHHE YPOBHS
chOpPMUPOBAHHOCTH KOMITETCHITHI Ha



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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3akoH JI.1.
Memnpeneena.

1.3 Xumnueckast
CBSI3b U CTPOCHHE
MOJICKYJT

0pOpPMIIATE  PE3YNIBTATHI
(bopMyInUpOBaTh BHIBOABI.

TeopeThdyeckux pabor,

Baapeer:

HaBBIKAMU TCOPETUYECKOT'O UCCIIENOBAHUA CTPOCHUE
MOJIEKYJIBI U €T0 BJIUAHUA HA CBOICTBa BEIIECTBA,
HaBbIKAMH BBIIIOJIHCHHUA OCHOBHBIX BHIOB
XUMHYECKHUX paCUCTOB.

OK3aMCHE

Pa3nen 2 3naer: Texymmii KOHTPOIb
OCHOBHBIE —  OCHOBHBIE ITIOHATHA XMMUYECKOH TEPMOIUHAMUKH; Oyenusanue ypo6HA 3HAHUIL:
3aKOHOMEPHOCTHU - 3aKOHBI TCPMOXUMHUH, — OLEHKa yC;FHOl"O Ompoca Ha BCEX
MPOTEKAHUS —  OCHOBHBIE TIOHATHS M 3aKOHBI XUMHYECKOH KHHETHKH; | BHIAX 3aHITUU
XUMHUYECKUX —  OCHOBHBIE METO/IbI TEOPETUYECKOTO 1 OWWWW{ pe3ynbmamos ooyuenus 6
IPOLIECCOB. 9KCIIEPUMEHTAJIBHOTO UCCIIECIOBAHNUSA . 6ude yMeHUll U HABIKOE.
YMeer: — OLICHKAa 3a TECThI
2.1 OcHOBBI .
o - OOBACHATD MPOTEKAaHUE OCHOBHBIX XUMHYECKUX — OIICHKa 3a HaGOpaTOPHBII/I
XHUMHYECKOU e ——— NPaKTHKYM
TEPMOAMHAMHUKH — OIIpeACIIATh (I)yHKLH/II/I COCTOSIHUS CUCTEMBEI, — OLEHKa pe3yjbTaTOB
2.2 Xummeckas —  paccuuThIBaThb CKOPOCTU XMMHUECKUX PEAKIIUN B KOHTPOJIBHOTO KOJUIOKBHYMA.
KHHETUKA 1 FOMOT€EHHBIX M T€TEPOTE€HHBIX CUCTEMAX; IIpomexyTounasi aTTecTanHst
XUMHUYECKOe —  NPHUMEHATH 3aKOH JIEHCTBHA MAcC AJIs 00paTUMBIX OLCHUBAHNC ypOBHS 5
paBHOBECHC MPOLIECCOB; c(OPMUPOBAHHOCTH KOMIIETCHITUI Ha
—  HCIIONB30BATh IEMEHTAPHBIE METOIB! XHMHYECKOTO OK3AMCHE
HCCJIEJOBAHNUS BEILECTB IIPU PELICHUU
SKCIIEPUMEHTAIbHBIX 3a/]ay;
—  odopMIAT pe3y’bTaThl  IKCIIEPUMEHTAIbHBIX |
TEOPETHYECKHX PaboT, GOpMyIHPOBATH BEIBOJIHI.
Buaaneer:
—  HaBBIKAMHU TEOPETUYECKOTO U SKCIEPHUMEHTAIBHOTO
HCCIIEJOBAHUS XUMUYECKHUX IPOLIECCOB;
—  HaBbIKAMU IIPOBEICHUS XUMHUYECKUX OIBITOB H
JKCIIEPUMEHTOB,
—  HaBBIKAMU BBIINOJIHEHHUS OCHOBHBIX BHJOB
XUMHUUYECKUX PacueToB,;
—  HaBBIKaMH 00pabOTKH 3KCHEPUMEHTANBHBIX JaHHBIX U
aHAJIM32a IOIYYEHHBIX PE3yIbTaToB .
Pa3nen 3 3Haer: Texymmii KOHTpOIb
PacTBopsI u Apyrue —  cmocoOBblI BEIPaXXEHHs COCTaBa PaCTBOPOB Oyenusanue ypo6HA 3HAHUIL:
JIUCTIEPCHBIE —  CBOMCTBa paCTBOPOB BJIEKTPOJIHUTOB — OLICHKA ychHoro omnpoca Ha Bcex
cucteMmbl. CIoco6bI —  OCHOBHBIE IIPOLIECCHI B PACTBOPAX JIEKTPOJIUTOB; BUJIaX 3aHATHU
BBIPAKEHHUS —  TEOPHIO IEKTPOJIUTUUECKON TNCCOLUAIINN OWWWW{ pe3yﬂbmam.06 obyuenus 6
KOHIIeHTpAITHii C.Appennyca; ) 6uU0e YMeHUll U HABBIKOB:
PACTBOPOB. —  OCHOBHBIE THUIIBI THIPOJIN3A COJIEH; — OIICHKa 3a TECThI .
E) - CTpoeHHue u CBOICTBa KOOpPAWHALIMOHHBIX | — OIICHKa 3a Nab0paTOPHBIA
JIEKTPOJIMTHYECKAS - MPAKTHKYM

IUCCOLAII U
HMOHHBIC PEaKIUH.
T'upponus coneit.
KomiekcHbie
COEIMHEHUS

OCHOBHBIC METObI TCOPETUYCCKOI'O U
OKCIICPUMEHTAJIBHOTO UCCIEIOBAaHUA PACTBOPOB

YMmeert:

00BSCHATH MPOTEKaHNE OCHOBHBIX (DU3HKO-
XHMHYECKHX MPOILIECCOB B PACTBOPAX JIEKTPOJIUTOB;
OOBSACHATH CBOWCTBA PACTBOPOB AIIEKTPOJIUTOB,;
HCTIOJIb30BATh PA3JIMYHBIC TEOPUH I OOBSICHEHUS
CBOWCTB pacTBOPOB;

HCIIOJIB30BATh 3JIEMEHTAPHBIE METO/IbI XUMHYECKOTO
HCCIIEI0BAaHMs BELIECTB P U3YUSHUH CBOICTB
pacTBOpOB

oQOpMIITE  pe3ysbTaThl  IKCIEPUMEHTAIBHBIX U
TEOPETHYECKHX paboT, GopMyaHpPOBATH BBIBOIBI

Baaneer:

HaBbIKAMU pacyueTa U MPUrOTOBJIECHUS PacTBOPOB
3aJaHHOW KOHIIEHTpAIUH;

HaBbIKAMU TEOPETHYECKOTO U 3KCIIEPUMEHTAIBLHOTO
uccieoBaHus (PU3NKO-XMMHYECKUX MPOIIECCOB B
BOJIHBIX PacTBOpax;

3JIEMEHTapHBIMH TIpUeMaMH PabOTBl € XUMHYECKON
NIOCYJIOH, BeCaMu, YCTaHOBKaMU U IPHOOpaMuy;
HaBbIKaMH 00pa0OTKH 3KCIIEPUMEHTANBHBIX JaHHBIX U
aHaJIM3a NOTYyYEHHbIX pe3yIbTaToB

— OIeHKA pe3yIbTaToB
KOHTPOJILHOT'O KOJUIOKBUYMa.
I[IpomexyTouHas aTTecTanus
OLIEHUBaHHE YPOBHs
chopMHPOBAHHOCTH KOMIETSHINH Ha
JK3aMeHe
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Pa3nen 4 3Haer: Texkymuii KOHTPOJIb
OKHUCIUTEIIBLHO- —  THIIBI OKUCIIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKLIHII; Oyenusanue ypoGHs 3HAHUU:
BOCCTAHOBUTEJILHBIC - OCHOBHBIC 3JICKTPOXUMHUYCCKHEC npoueccm; — OLEHKa YCTHOTO OIIpoCa Ha BCEX
peaxkuuu. - METO/Il ONUCAHUSI XUMHYECKHX DPABHOBECHI B | BUJIAX 3aHATHH
DJeKTPOXUMUUECKHE pacTBopax 3JIEKTPOJIUTOB, MIPOTEKAIOIINX B Ouenueanuev pe3yibmanmos 0byueHus: 6
MpOTIECCHI. TeTepOTreHHEIX Mpoleccax Ha TpaHulle pasznena das; 8UOe YMEHUI U HABBIKOG:
—  OCHOBHBIE METOJBI TEOPETHYECKOTO U —  OIICHKA 32 TECTHI
9KCTIIEPUMEHTAIBHOTO UCCIIEOBAHMS MIPOLIECCOB, —  OlIIeHKa 3a 1abopaTOPHBIN
MPOTEKAIOUINX IPU B3aUMHBIX MPEBPAIICHUSIX MPaKTUKYM
XUMHUYECKOU ¥ AICKTPUIECKOU (POPM SHEPTHH . — OIICHKa Pe3yNbTaToB
Ymeer: KOHTPOJIBHOTO KOJUIOKBUYMA.
—  OOBACHATH NPOTEKAHUE OKUCIUTEIBHO- IIpomexxyTOoUuHast aTTeCTALUS
BOCCTaHOBHUTENBHBIX NPOLIECCOB OIICHUBaHUE YPOBHS
—  OOBACHATH NPOTEKAHNUE OCHOBHBIX c(OPMUPOBAHHOCTH KOMITCTCHITHIA Ha
3JIEKTPOXUMHUECKUX ITPOLIECCOB JK3aMeHe
—  HCIOJB30BaTh MJIEMEHTAPHBIE METOABI XUMHUECKOTO
HCCIIEJOBAHUS CBOMCTB BEIIECTB MPU PEILICHUH
9KCIIEPUMEHTANIbHBIX 337134,
- 0opOpMIISATH  PE3YNbTATBl  DKCICPHUMEHTANBHBIX |
TEOPETUIECKUX paboT, GOPMYIHPOBATH BEIBOJIBL.
Baapeer:
—  HaBbIKaMH TEOPETHYECKOTO U HKCIEPUMEHTAILHOTO
HCCICIOBAHMS OKUCIINTEILHO — BOCCTAHOBUTEIBHBIX
MIPOIIECCOB;
—  JJICMCHTAPHBIMU IMpHEMaMU pabOThl ¢ XUMHYECKOM
MOCy 101, BeCaMH, YCTaHOBKaMH U IPHOOpaMH;
—  HaBBIKAMHU 00pabOTKU 3KCIICPUMEHTAIBHBIX TAHHBIX U
aHaJIM3a MOJTYYEHHBIX PE3yIbTaTOB .
Pasznen 5 3Hnaer: Texkyummii KOHTPOJIb

[IpocToe BemiecTBoO.
bunapnsle u
CJIOXHBIE
XUMUYECKHE
COEIMHEHUS

KJIacCH(UKAIMIO 1 HOMEHKJIATYPY MPOCTHIX BEIIECTB,
OMHAPHBIX U CIIOXKHBIX XUMUUECKHUX COCTUHCHUH;
OCHOBHBIE IIPUHIIAIBI U CHOCOOBI TIOJTy4EHHST TIPOCTHIX
BEIECTB, OMHAPHBIX U CIOKHBIX XHUMHYECKUX
COCTMHCHUI;

3aBUCHUMOCTb XUMUYECKUX CBOUCTB METAJJIOB OT UX
nonoxenus B [1C /.M. Menaeneesa u B psxy
CTaHJAPTHBIX 3JIEKTPOIHBIX MOTECHIHANIOB;
Ha3HaYeHHe U 00JIaCTH MPUMEHEHHS OCHOBHBIX
METaJIOB;

OCHOBHBIE METO]Ibl TEOPETUYECKOTO U
9KCTIEPUMEHTAIBHOTO HCCIEJOBAHUS XUMHIECKIX
CBOICTB METAJIOB;

CBOMCTBAa OMHAPHBIX M CJIOKHBIX COSANHEHHH.

YMmeert:

0OBSICHATH NPOTECKAHUE OKHUCIHUTEIIBHO-
BOCCTaHOBUTECJIBHBIX IPOIIECCOB

0OBSICHATH NPOTEKAaHUE OCHOBHBIX
QJICKTPOXUMHUYCCKUX MTPOLIECCOB

UCHOJIb30BaTh JIEMEHTAPHLIE METOAbBI XUMHYECKOT'O
HCCIIEIOBAaHUS CBOICTB BEICCTB TIpU pEIICHUN
OKCIICPUMECHTAJIbHBIX 3a71a4;

- ohopMIATE  pPE3yNbTaThl  SKCIHEPUMEHTAIBHBIX H
TEOPETUIECKHUX paboT, POPMYIHPOBATH BEIBOBL.

Buaaneer:

- HaBBIKAMHU aHam3a u MOJICIIUPOBAHNS,
TEOPETHYECKOTO u 9KCIIEPUMEHTAILHOTO

HCCIIeIOBAaHNSI XUMHUYECKHX COSTMHEHHH;

HaBBIKaMH HCIOJIb30BaHUEM CIIPABOYHON XMMHUUECKOM
JIMTEPATypBI;

METO/IaMH  HPOBEJCHHUS XUMHUYECKHUX pEakuuid |
POLIECCOB;

npreMaMu paboThl ¢ XMMHYECKOH IMOCY0ii, Becam,
yCTaHOBKaMH1 M IPHOOpamMu;

HaBBIKaMH 00pa0OTKH SKCIIEPUMEHTAIbHBIX JaHHBIX
Y aHaJIn3a MOJyYCHHBIX Pe3yJIbTaTOB;

HaBBIKaMH TIOJITOTOBKH OTYETOB 10 BBIIIOJIHEHHOM
HCCIIeJ0BaTENbCKON padoTe.

OyeHuganue ypo8HA SHAHULL:

— OIICHKa YCTHOTO OIpOca Ha BCeX
BHUOAX 3aHATHI

Oyenusanue pe3yibmamos 00yueHus 6
6UO€e YMEHUL U HABIKOG:

—  OLICHKA 3a TECTHI

— OIICHKa 3a JJabOpaTOPHBIH
MPaKTHKYM

— OLICHKA Pe3yJIbTaTOB
KOHTPOJIBHOTO KOJIIOKBHYMa.
IIpome:xxyTouHast aTTecTALUS
OLICHMBAaHHE YPOBHS
copMHUPOBAaHHOCTH KOMIIETEHIIH Ha
9K3aMeHe
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Pa3znen 6 Xumus
COEIUHEHNH S-
3JIEMEHTOB

3Haer:

KJIIaCCH(UKAIMIO 1 HOMEHKJIATYPY IIPOCTHIX BEIIECTB,
OMHAPHBIX U CJIOKHBIX XUMUYECKHUX COCIMHCHUI;
OCHOBHBIE IIPHHIIAIEI U CHOCOOBI TIOJTy9YeHHST TIPOCTHIX
BEILECTB, OMHAPHBIX U CIOKHBIX XUMHUUECKUX
COCIMHCHUI;

JNIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKY;

OCHOBBI TEOPUH XHUMHUYECKOH CBSA3U B COCAMHEHHAX
Pa3HBIX TUIIOB, CTPOCHHE BELICCTBA;

XMMHYECKHE CBOICTBA S-32J1€MEHTOB  Pa3IHIHBIX
rpynn Ilepuonudeckoll cUCTEMbl M HX Ba)KHEHIIMX
COCIUHECHUI;

Ha3HAUeHWe W OOJACTH NPHMCHEHHS OCHOBHBIX
XMMHYECKHX COeAUHEHUHN S-3JIEMEHTOB;
OCHOBHBIE XUMHYECKHE CBOICTBA IPOCTBIX U CIOKHBIX
BEIIIECTB S-3JICMEHTOB M METO/Ibl UX UCCIEI0BaHNUS;
COBPEMEHHBIE MaTeMaTHIeCcKHe u ¢buznko-
XMMHYECKHE  METOABl  JUIi  pelleHHus  3ajad
npodeccuoHaIbHOM AeSTeIbHOCTH

npaBuia paboThl B XUMHUYECKOH 1a00paTOpHH.

Ymeer:

HCII0JIb30BaTh OCHOBHBIC ITOHATHS U 3aKOHBI
€CTECTBEHHBIX HAYK;

KCIIONB30BaTh OCHOBHBIE 3JIEMEHTapHbIE METOJbI
XMMHYECKOTO HCCIIEIOBAaHHUS IPOCTBIX M CIIOMKHBIX
BEIECTB [IPU PEHICHUH SKCIIEPUMEHTAIBHBIX 33124,
AHAIM3UPOBATh M HCIIOIB30BAaTh 3HAHHA O CTPOCHUH
BEIECTBA, IPUPOAE XUMUUECKOH CBSI3M B Pa3IHIHBIX
KJIaccaX XUMHUYECKMX COCIUHEHUM I MOHUMaHMs
CBOWMCTB MaTepUaJOoB U MEXaHU3Ma XUMUYECKUX
IIPOILIECCOB, MPOTEKAIOLINX B OKPYXKAIOLIEM MHPE;
NIPUMEHATh OCHOBHBIC 2JIEMEHTAPHBIC METObI
MaTEeMaTU4YECKOro aHaJIu3a U MOJICJIUPOBAHUS;
OCYIIECTBIIATH YKCIICPIMECHTAIbHBIE NCCIECTOBAHMS 1
HCTIBITAHUA 110 33JJaHHOH METOANKe, COOMpaTh U
AHAIN3UPOBATH IUTEPATYPHBIC TAHHEIE;

oGopMISITE  pe3ynbTaThl  AKCICPHMEHTAIBHBIX U
TEOPETHIECKHX padoT, GopMyIHpOBaTh BEIBOIEI;
KCTONB30BaTh  3HAHHE  CBOICTB  XMMUYECKUX
3JIEMEHTOB, COCIMHEHUI U MaTepuajyoB Ha UX OCHOBE

JUIS peuieHus 3a7a4 MpodecCHOHATTBHOM
JIEATEIbHOCTH.

Baapeer:

- HaBBIKAMH  HWCIIOJNB30BaTh 3HAHHSA O CTPOCHHHU

BEIECTBA, MMPUPOJIE XUMUUECKON CBA3M B PA3IMIHBIX
KJlaccaX XUMHUYECKUX COEAMHEHUIl U1 NOHUMAaHUs
CBOWCTB MaTepHaloB U MEXaHU3Ma XHMHUECKHX
MIPOLIECCOB, MPOTEKAIOLINX B OKPYXKAIOLEM MHPE;
HaBBbIKAMH aHanmu3a u MOJIEITUPOBaHMS,
TEOPETHIECKOTO u HKCIIEPHMEHTAIILHOTO
HCCIIENOBAHUS XUMHUYECKUX COCAMHEHHH;
OCHOBHBIMH JIEMEHTAPHBIMU METOIaMU XHMHUIECKOTO
HCCIIEA0BAHMS IPOCTHIX M CIIOXKHBIX BEIIECTB TIPH
pelleHuHy NPUKIAJHBIX 3a7ay;

HaBBIKaMH HCII0JIb30BAHUEM CIIPAaBOYHOM XMMHUUECKON
JIUTEPaTypBbI;

METOJaMH TPOBEICHHUS XUMHYECKHX peakuid |
TIPOLIECCOB

npueMaM paboTHl ¢ XUMHYECKOH TOCy0H, Becamu,
YCTaHOBKaMH M IPHOOpaMH;

HaBBIKaMH 00pabOTKH SKCIIEPUMEHTANBHBIX JaHHBIX
Y aHaJM3a MOJy4EeHHBIX PE3yJIbTaTOB;

HaBBIKaMH TIOJI'OTOBKH OTYETOB 10 BBIIOJIHEHHOM
HCCIIEI0BATENILCKOI padoTe.

Texymmii KOHTPOIb

Oyenueanue ypoeHsA 3HAHULL:

— OIIEHKa YCTHOTO OMpOca Ha BCeX
BUJAX 3aHIATUH

Oyenusanue pe3yibmamos 00yueHus 6
8UO€e YMEHUL U HABIKOG:

— OIIEHKa 32 TECTHI

—  OlIIeHKa 3a 1abopaTOPHBIN
MIPAaKTHKYM

— OIIEHKA pe3yJbTaToB
KOHTPOJIBHOI'O KOJUIOKBHYMA.
IIpomexyTouHas aTTecTanus
OLICHUBaHNE YPOBHS
copMHUPOBAaHHOCTH KOMIIETEHITNH Ha
JK3aMEHE

Pa3gen 7 Xumus
coequHenuii d-
3JIEMEHTOB

3naer:

KJ'IaCCI/ICbI/IKaIII/IIO 1 HOMEHKJIATYpPY NMPOCTHIX BEUIECTB,
61/1Hapr,1x 1 CJIIOKHBIX XUMHUYCCKUX COCI[PIHCHPlﬁ;
OCHOBHBIC TPUHIIUIIBI 1 CIIOCOOBI TNOJIy4€HUA IMPOCTBIX
BCIICCTB, 6I/IHapHI)IX X CIIOKHBIX XUMHUYCCKUX

Texymmii KOHTPOIb

OyeHuganue YpOoBHS 3HAHULL:

— OIIeHKa YCTHOT'O OIIpOca Ha BCEX
BHUJAX 3aHIATHI

Oyenuganue pe3ynpmamog 00yyerus 8
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COCIUHECHUI;

JJIEKTPOHHOE CTPOCHHUE aTOMOB U MOJICKYJL;

OCHOBBI TECOPUU XUMUYECKOH CBS3H B COCIUHEHHAX
Pa3HBIX TUIIOB, CTPOCHHE BELICCTBA;

XMUMHYECKAE CBOWCTBA  (-d7IEMEHTOB  pa3sMMUHBIX
rpynn Ilepuonudeckoll cUCTEMbl M HX Ba)KHEHIIMX
COCIMHCHUI;

Ha3HaueHue M O00JaCTH NPHMEHEHHS OCHOBHBIX
XHUMHYECKUX cOeIuHeHnH (-31eMenTOB;

OCHOBHbIE XUMHUUECKUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEILIECTB S-3JIEMEHTOB U METO/IbI UX UCCIIEA0BAHMUS;
COBPEMEHHBIE MaTeMaTH4IecKHe u ¢buznko-
XUMUYECKHE  METOAbl  JUIi  pelIeHus  3ajad
npodeccnoHaIbHOMN NesTeTbHOCTH

npaBmiIa paboTH B XUMHUYECKOI1 TabopaTopuu.

Ymeer:

HCTIONb30BAaTh OCHOBHBIE MOHATHS U 3aKOHBI
€CTECTBEHHBIX HAYK;

HCTIONB30BaTh OCHOBHBIE 3JIEMEHTapHbIE METOIbI
XMMHYECKOTO HCCIIEI0BAaHUS IPOCTBIX U CIIOMKHBIX
BEILECTB IIPU PEHICHUH SKCIIEPUMEHTAIBHBIX 337124,
AQHAJIM3UPOBATh M HCIIOJB30BAaTh 3HAHHUS O CTPOCHUH
BEILECTBA, IPUPOAE XUMHUYECKOH CBSI3U B Pa3IHYHBIX
KJIaccaX XUMHYECKHX COCIVHEHHH Uil MOHHMAaHUS
CBOMCTB MaTepualoB M MEXaHH3Ma XUMHYECKHX
MIPOLIECCOB, IPOTEKAIOMNX B OKPYKAIOIIEM MUPE;
MIPUMEHSATH OCHOBHBIE 3JIEMEHTAPHBIE METOIBI
MaTeMaTHIECKOTO aHAIN3a U MOJIETNPOBAHHS;
OCYIIECTBIISATH IKCIICPUMECHTAIbHBIC NCCICIOBAHHS 1
HCTIBITAHUS 110 33JJaHHOH METOANKe, COOMpaTh 1
QHAJIM3HPOBATh JIUTEPATyPHBIC TAHHEIC;

oGopMILITE  pe3yNbTaThl  AKCIICPHMEHTAIBHBIX U
TEOPETHIECKHX padoT, GopMyIHpOBaTh BEIBOIHI;
HCTIONB30BAaTh ~ 3HAHME  CBOWCTB  XHMHYECKHX
JJIEMEHTOB, COSANHEHUH W MaTepPHAIOB HAa X OCHOBE

IS pereHus 3a7a4 podecCHOHATBHOM
JIEATEIbHOCTH.
Buaaneer:

HaBbIKAMH  HCIIOJIb30BaTh 3HAaHUS O CTPOCHUU
BEIIECTBA, MPUPOJIE XUMUYECKON CBSI3U B Pa3IMYHBIX
KJIacCaX XUMHUYECKHX COEAMHEHUH JUIs MOHMMaHUS
CBOWCTB MAaTEepHaJOB W MEXaHW3Ma XHMHUYECKHX
MIPOIIECCOB, MPOTEKAIINX B OKPYKAIOIIEM MHPE;
HaBBIKaMHU aHam3a u MOJICITUPOBAHUS,
TEOPETUIECKOTO u 9KCTIEPHUMEHTAIBHOTO
HCCIIEIOBAHUSI XUMHUECKUX COEIMHEHUI;
OCHOBHBIMH JIEMEHTAPHBIMU METOZAMU XUMUYECKOTO
HCCIIEIOBAHUS TIPOCTHIX U CJIOXKHBIX BEUIECTB MPHU
pelIeHnH PUKIIaIHBIX 3a/1a4;

HaBBIKAMH HCIIOJIb30BAHUEM CIPABOYHON XUMHUECKON
JIUTEPATYPHI;

METOJaMH TIPOBEACHUS XUMHUYECKHX peakuuid u
MIPOIIECCOB

npueMaMu paboThl C XUMHUYECKOH MOCYI0H, BecaMu,
YCTaHOBKaMH U MPUOOpaMu;

HaBBIKAMH 00pPa0OTKH DKCIIEPUMEHTATBHBIX JaHHBIX
W aHaJIM3a MOJY4YEHHBIX Pe3YJIbTaTOB;

HaBbIKaMH ITOJATOTOBKH OTYCTOB I10 BBITIOJTHEHHOM
HCCJ’ICZ[OBaTeIILCKOﬁ pa60Te.

6uU0e YMEeHUll U HABbIKOG:

— OIEHKA 32 TECTHI

— OICHKa 32 JJabOpaTOPHEIH
MIPaKTUKYM

—  OlLICHKA pe3yNbTaToB
KOHTPOJIBHOTO KOJUIOKBUYMa.
IIpomexyTouHasi aTTecTalus
OLICHUBAHHE YPOBHS
copMHUPOBaHHOCTH KOMIIETEHITNH Ha
JK3aMEHE

Pasznen 8 Xumus
COelMHEHUH P-
2JIEMEHTOB

3naer:

KIIACCU(PHKALIUIO H HOMEHKIIATYPY POCTHIX BEIIECTB,
61/IHaprlX N CJIOXKHBIX XUMHUYECCKHUX COG)II/IHCHI/II\/'I;
OCHOBHBIC l'lpl/IHLIl/Il'lbI u CHOCOGI;I nonyqel-n/m HpOCTbIX
BCIIICCTB, 6I/IHaprIX U CJIIOXKHBIX XUMHUYECCKHUX
COCIUHCHUM;

3JIEKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYJI;

OCHOBBI TEOPUU XUMHUECKOM CBA3M B COECTUHEHHUSX
Ppa3HbIX THIIOB, CTPOEHHUE BEIECTBA;

XUMHUYECCKHUEC CBOﬁCTBa p-SJ'IeMeHTOB pa3nnq1-n>1x

Texymmii KOHTPOJIb

OyeHuganue ypo8Hs 3HAHULL:

— OIIEHKa YCTHOTO OIpoca Ha BCEX
BHUJAX 3aHIATHI

Oyenuganue pe3ynbmamos o0yueHus 6
6U0e YMEHULl U HABBIKOG:

—  OIICHKA 3a TECTHI

—  OIIeHKa 3a JJabOpaTOPHBIN
MPaKTUKYM

—  OIICHKA Pe3yNbTaToB
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rpynn Ilepuonudeckoil cCHCTEMbl M UX Ba)KHEHIIMX
COCIMHECHUI;

Ha3HAUCHWE M OOJACTH NPHMCHEHMS OCHOBHBIX
XMMHYECKHX COeAMHEHUH P-3]IEMEHTOB;
OCHOBHBIE XUMHYECKHE CBOICTBA IPOCTHIX U CIOKHBIX
BEIIIECTB S-3JICMEHTOB M METO/Ibl UX HCCIICAOBaHUS;
COBPEMEHHBIE MaTeMaTHIeCcKHe u ¢buznko-
XMMHYECKHE  METOABl  JUIi  pelleHHus  3ajad
npodeccuoHaIbHOM AesTeIbHOCTH

npaBuia paboThl B XUMHYECKOH 1a00paTOpHH.

Ymeet:

KCII0JIb30BaTh OCHOBHBIC ITOHATHS U 3aKOHBI
€CTECTBEHHBIX HayK;

KCIOJIBb30BaTh OCHOBHBIE DJIEMEHTapHBIC METO]IbI
XMMHYECKOTO HCCIIEI0BaHUS IPOCTBIX U CIIOMKHBIX
BEILECTB MPU PEHICHUH YKCIIEPUMEHTAIBHBIX 337124,
AHAJIM3UPOBATh M HCIIOJIb30BAaTh 3HAHHA O CTPOCHUH
BEILIECTBA, NPUPOAE XUMUUECKOH CBS3M B Pa3IHUHBIX
KJIaccaX XUMHYECKHX COCIMHEHMH ISl MOHMMAaHUS
CBOWCTB MaTepUalOB U MEXaHU3Ma XMMUYECKUX
IIPOLIECCOB, IPOTEKAIOIINX B OKPYXKAIOLIEM MHPE;
IIPUMEHATh OCHOBHBIC 2JIEMEHTAPHBIC METObL
MaTEeMaTU4YEeCKOro aHaIu3a U MOJICJIUPOBAHUS;
OCYMIECTBIIATH YKCIICPHIMECHTAIbHBIE NCCIECTOBAHMS 1
HCTIBITAHUSA 110 33JJaHHOH METOANKeE, COOMpaTh U
aHAIM3HPOBATh JIUTEPATyPHBIC JAHHBIC;

oGopMISITE  pe3ylnbTaThl  AKCICPHMEHTAIBHBIX U
TEOPETHIECKHX padoT, GopMyIHpOBaTh BHIBOIEI;
KCTONB30BaTh  3HAHHE  CBOHCTB  XMMUYECKUX
3JIEMEHTOB, COCIMHEHUI U MaTepualoB Ha UX OCHOBE

IS pelieHus 3a7a4 podecCUOHATTBHOM
JIEATEIbHOCTH.

Baapeer:

- HaBBIKAMH  HCIIOJIb30BaTh 3HAHUS O CTPOCHHHU

BEI[ECTBA, MPHPOJIE XUMUUECKON CBA3U B PA3IMIHBIX
KllaccaX XUMHUYECKUX COEAMHEHUH U1 NOHUMAaHUsA
CBOWMCTB MaTepUaloB U MEXaHU3Ma XHUMHUYECKHX
MIPOLIECCOB, MPOTEKAIOMINX B OKPYKAIOLIEM MHUPE;
HaBBIKaMU aHanmu3a u MOJICJIUPOBAHUS,
TEOPETHIECKOTO u 9KCTICPIMEHTATBHOTO
HCCIEOBAHUS XUMHUYECKUX COCAMHEHHH;
OCHOBHBIMH JIEMEHTAPHBIMU METOIaMU XHMHUIECKOTO
HCCIIEA0BAHMS IPOCTHIX M CIIOXKHBIX BEIIECTB TIPH
pelleHuy NPUKIAJHBIX 3a7a4;

HaBBIKaMH UCII0JIb30BAHUEM CIIPAaBOYHOM XUMHUUECKON
JIUTEPATYPBI;

METOJaMH TIPOBEAEHUs XUMMYECKUX peakuuil u
MIPOLIECCOB

nmpueMaMu paboThl C XUMHYECKOH IMOCYNIOH, BECamu,
YCTaHOBKaMH U IpHOOpaMu;

HaBBIKAMH 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX
U aHaJIu3a MOJIyYeHHBIX PE3yJIbTaTOB;

HaBbIKAMH IMOATOTOBKHU OTYETOB I10 BBITIOJIHEHHOM
HCCJTGI[OBaTeHLCKOﬁ pa60Te.

KOHTPOJIBHOTO KOJUIOKBUYMA.
IIpomexxyTouHast aTTeCTALUSA
OILICHUBaHUE YPOBHS
c(OpPMUPOBAHHOCTH KOMITCTCHITHIA Ha
JK3aMEHe

Pasnen 9 Xumus
coenuHenui f-
3JIEMEHTOB

3naer:

KIIaCCH(HKAIMIO M HOMEHKJIATYPY MPOCTHIX BEIIECTB,
OWHAPHBIX M CIIOKHBIX XUMUUECKHUX COCTHMHCHUH;
OCHOBHBIE IIPHHIIAIBI U CHOCOOBI TIOJTyIeHHST TIPOCTHIX
BEIECTB, OMHAPHBIX U CIOXKHBIX XHMHYECKIX
COCIUHCHUM;

3JIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYJ;

OCHOBBI TEOPUU XHUMHUYECKOW CBSI3M B COETUHEHHAX
Pa3HBIX TUIIOB, CTPOEHHE BELIECTBA;

XuMHYeckue cBoifctea f-amemMeHTOB  pazmMuHBIX
rpynn Ilepuonuueckoit cUCTEMBl W MX Ba)KHEHMIIMX
COETMHECHUI;

Ha3HAUeHWE W OOJACTH NPHMCHEHHS OCHOBHBIX
XUMHYECKHX COEANHEHHH S-3JIEMEHTOB;
OCHOBHBIE XUMHUUECKHE CBOHCTBA MPOCTHIX U CIOXKHBIX

Texymmii KOHTpOIb

OyeHuganue ypo8HSA 3HAHULL:

— OIIeHKa YCTHOI'O OIIpoca Ha BCEeX
BHUJAX 3aHIATHI

Oyenusanue pe3yrbmamos 06yuenus 8
6u0e YMeHUll U HABbIKOB:

—  OIEHKA 32 TECThI

— OIIEHKa pe3yJbTaToB
KOHTPOJIBHOTO KOJUTOKBHYMa.
IIpome:xxyTOouHast aTTecTALUS
OILICHUBAHHE YPOBHS
copMHUPOBAaHHOCTH KOMIETSHINH Ha
JK3aMeHe
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BentecTs f-amemMenToB u MeToMBI MX HCcCHeOBAHYS;
COBpPEMEHHbIE MaTeMaTH4ecKue u ¢busuko-
XUMUYECKHE  METOAbl  JUId  pEHIeHus  3ajay
npodeccnoHaIbHOM NesTeTbHOCTH

npaBmiIa paboTH B XUMHUYECKOI1 TabopaTopuu.

YmMmeer:

HCTIONb30BAaTh OCHOBHBIE MOHATHS M 3aKOHBI
€CTECTBEHHBIX HAYK;

HCTIONB30BaTh OCHOBHBIE 3JIEMEHTapHbIE METOIbI
XMMHYECKOTO HCCIIEIOBAaHUS IPOCTBIX U CIIOMKHBIX
BEILECTB IIPU PELICHUH SKCIIEPUMEHTAIBHEIX 331a4;
AQHAIM3UPOBATh M HCIIOJB30BAaTh 3HAHHS O CTPOCHUH
BEIECTBA, IPUPOAE XUMHUYECKOI CBS3U B Pa3IMUHBIX
KJIaccaX XMMHYECKHX COCIMHEHMH Ui MOHMMAaHUS
CBOMCTB MaTepuaioB U MeXaHM3Ma XUMHYECKHX
MIPOLIECCOB, MIPOTEKAIOMINX B OKPY>KAIOLIIEM MUPE;
MIPUMEHSTh OCHOBHBIE 3JIEMEHTAPHbIE METOIBI
MaTeMaTUYEeCKOTO aHalIu3a U MOJIETNPOBAHHS;
OCYIIECTBISATH IKCIICPIMECHTAIHBIE HCCICIOBAHMUS 1
HCTIBITaHUS 110 33JJaHHOH MeTOANKe, COOMpaTth 1
AQHAIM3UPOBATh JIUTEPATypHBIC TAHHEIE;

oGopMILITE  pe3yNbTAaThl  AKCIICPHUMEHTAJIBHBIX U
TEOPETHIECKHUX padoT, GopMyIHpOBaTh BEIBOIEI;
HCTIONB30BaTh ~ 3HAHME  CBOWCTB  XHMHYECKHX
3JIEMEHTOB, COSANHEHUH W MaTepHaOB HA UX OCHOBE

IS peeHus 3a7a4 podecCHOHATBHOM
JIEATEIbHOCTH.
Buaaneer:

HaBBIKAMHM  HUCIIOJIb30BaTh 3HAHUA O CTPOCHUU
BEIIIECTBA, IIPUPOJIC XUMUUYECKONH CBSA3U B Pa3IUYHBIX
KllaccaX XUMHUYECKUX COEAMHEHUH U1 NOHUMAaHUs
CBOMCTB MaTepHaloOB M MEXaHH3Ma XUMHYECKHX
MIPOLIECCOB, MPOTEKAOMINX B OKPY>KAIOIIEM MUPE;
HaBBIKAMH aHanM3a u MOJIETTNPOBAHHS,
TEOPETHIECKOTO u 9KCTIEPIMEHTAIBHOTO
HCCIIEI0BAaHUSI XUMHUYECKUX COCIUHEHUH;
OCHOBHBIMU 3JIEMEHTAPHBIMU METOJAMU XUMHYECKOTO
HCCIIEI0OBAHUS IIPOCTHIX U CIIOKHBIX BELIECTB IPH
pelleHuy NPUKIAJHBIX 3a7ay;

HaBBIKAMH UCIIOJIb30BAHUEM CIPAaBOYHOM XMMHUYECKON
JIATEPaTypEI;

METOJaMH TPOBEICHHUS XUMHYECKHX pEaKIui U
MIPOIIECCOB

npueMaMu paboThl C XHUMHUYECKON NOCYIOH, BecaMu,
YCTaHOBKaMHM M IPHOOpamMu;

HaBBIKaMH 00pabOTKH SKCIEPUMEHTANBHBIX JaHHBIX
U aHaJIu3a MOJIyYeHHBIX PE3yJIbTaTOB,;

HaBBIKAMH MOATOTOBKH OTYETOB TIO BEITOTHEHHO
HCCIIeIOBATENLCKOH pabore.
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Ipunoxenue 1
AHHOTAIUA

padoueii mporpaMMbl AU CUMILJIMHbBI

b1.0.15. «O61mas n HeopraHu4YecKast XHMHUS

1. O6urass TpynoemkocThb (3.€./ uac): 7 / 252. dopMa NpoMekKyTOUHOrO KOHTPOJIA: 3ayeT, dK3aMeH. JIucuurinaa
n3ydaetcs Ha 1 xkypce B 1 u 2 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 ¥ 3a7a4u U3yYeHUS AUCUMILIMHBI
Lenpro OCBOEHUS NUCIMIUIMHBI SBISETCS TEOpPETHYECKas W MPAKTUIeCKas MOATOTOBKA CTYACHTOB IIO

OCHOBHBIM (()yHIAMCHTAJIILHBIM) pa3jiejlaM XMMHU C Y4CTOM COBPEMEHHBIX TCHICHIMN PA3BUTHS XUMHYCCKOMN

HAYKH, YTO 00CCIICUNBAET PEIICHUE BBITYCKHUKOM 33724y Oymymieil mpoheCCHOHATBHOM IS TeIbHOCTH.

3amayu npenojaBaHus JUCIUILIIUHbI:

3amayamMu penojaBaHus AUCIUTIINHBI SBIISIETCSI:

® MOJyYCHHE TCOPETUYCCKHUX 3HAHUN OCHOBHBIX 3aKOHOB OOIIEH M HEOPraHWYECKOH XUMHH 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 IMEPHONUYECKON cucTeMbl sneMeHToB uMmeHu .M. MeHmeneeBa s
MIPOTHO3UPOBAHUS M OMTUCAHHSI CBOMCTB 3JIEMEHTOB M HEOPTaHMUECKUX COCTUHEHHM.

4. Copep:kanue TUCHUNIHHBI

HaumeHnoBanue pasgeina

Ne JUCHHMILTHHBI Copnep:xanue pasziesia
pasaesa
1. Paznen 1 Xumus kak pazzuen 1.1 Ocnosénvle noumamus u 3axkonvl xumuu. Ilpeamer u 3amaum oOmied u

€CTeCTBO3HAHUS — HayKa O
BEI[ECTBAX M UX
MpEeBPAIICHHSAX.

OCHOBHBIE IOHATHS ¥ 3aKOHBI
XHMHN.

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

HEOPraHWYeCKOH XMMHHM. MEeCTO XMMHU B CHCTEME €CTECTBEHHBIX HayK. 3ajaud,
CTOSIIME Nepe XuMIdeckol Haykoil. @opMbl cymiecTBoBaHUsE MaTepu. OCHOBHEIC
XMMHYECKHE MOHSTHS: aTOM, WOH, MOJEKyJa, IIPOCTOE BEIIECTBO, OHHApHOE
COeIMHEHHe, CIoXHOe coennHeHne. CoBpeMeHHass HOMEHKJIATypa HEOPTaHHIEeCKHX
BeIIeCTB. MEXAyHapoJqHAsl CHCTeMa eIMHUL (U3MUECKHX BEIHYMH U ee
MIpUMEHEHNe B Heopranndeckoil xumnu. OcHOBHBIE equHUIB! cucTeMbl CH.
OyHnaMeHTaN bHbIE M YacTHBIE 3aKOHBL. 3aKOH COXPAaHEHWs] MacChI-D)HEPIHHU;
3aKOH OSKBHBAJICHTOB, IOCTOSIHCTBA COCTaBa, KPaTHBIX OTHOIIGHWil, ABOrazupo,
ypaBHEHHE COCTOSIHHS UJIEaTbHOTO Ta3a.
1.2 Cmpoenue amoma. Kparkas uCTOpusl pa3BUTHUS TEOPUU CTPOEHUS atoma. Sapo
M 3JIEKTPOHHAsT O00ONOYKa aroMa. OKCHEPHMEHTAIbHBIE OCHOBBI COBPEMEHHOI
TEOpuu CTpoeHus aroma. [loHsATHE O KBaHTOBOW MexaHMKe. BoiHOBbIE cBOMCTBa
MaTepHalIbHBIX O00BEKTOB. YpaBHeHme 1¢ bpoiimsa. — J[BolicTBeHHass mpupona
anekTpona. IlpuHnun  HeomperneneHHocTel ['eiizenOepra. BomHoBas QyHKUms.
DNeKTpOHHAs IUIOTHOCTh. KBaHTOBO-MEXaHHWYecKas MOJENb aToma. YpaBHEHHE
[lpenuHrepa M ero pemeHue Uil aTomMa BOJOpPOJa. XapaKTePHCTHKA COCTOSHHS
IEKTPOHOB CHUCTEMOH KBAHTOBBIX UYHMCEN, MX (DU3HMYECKHH CMBICH, NPUHUMaeMble
3Ha4YeHHs. ATOMHbIe opOuTanu mis S-, P-, d- u f- cocrosHmii 37MeKTPOHOB aTtoma.
MHOTO3/IEKTPOHHBIH aTOM. DHEpreTHYecKHe YpPOBHM M IOJYPOBHH B aTOMe.
MakcuMalbHOE UHCIIO 3NEKTPOHOB HA BIEKTPOHHBIX YPOBHSAX, MOAYPOBHAX H
aTroMHbIX opOuTamax. [Ipunnun Ilaymu. Cnuna snexkTpoHa. OCHOBHBEIE NPHHIUIIBI 1
MpaBHJIa pPAaCIpeleNeHnus] SJIEKTPOHOB B MHOTOJJIEKTPOHHBIX AaTOMax: IPHHIIUII
HauMeHblIel sHepruu, npaswia KieukoBckoro, Xynaa. CokpalleHHas M MOJHAs
JNIEKTPOHHAsI U 3JIEKTPOHHO-rpaduueckas popmyna atoma. [Ipockok amekTpoHa. S-,
p-, d- u f-anemenTsI.
1.3 Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema 3InemMeHmos
.U .Menoeneesa. Ilepuonnyeckuit 3akon J[.M.MenneneeBa u ero coBpeMeHHas
¢dopmymmposka. [lepromaeckuii 3akoH, [lepromiaeckast ciucTeMa u epuoaNIecKast
tabmmma snementoB JI.M.MenneneeBa. CTpyKkTypa IEpHOANYECKOH CHCTEMBI.
[epronsl, rpynmel, MOATPYNIBEL. V3MeHEHHE CBOHCTB 3JIEMEHTOB IIE€PHOANIECKOH
cUCTeMbl (BepTUKaJIbHas M FOpU30OHTaNbHas aHanoruu). Ilepmoandeckas cucrema u
ee CBA3b CO cTpocHHeM aroma. Pacmonoxenwe S-, p-, d- u f- smementoB B
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Ilepuoguueckoil cucreme. Tumuyeckue M HETHNUYECKUE 3IeMEHTHL. IlonHble U
HEIIOJIHBIE JJIEKTPOHHBIE aHanory. Ilepuoauueckoe U3MEHEHHE CBOMCTB 3JIEMEHTOB.
ATOMHBIC U HOHHBIC PajMyChl UX 3aBUCUMOCTb OT OJJIEKTPOHHOI'O CTPOCHUS U
CTENEeHN OKHCIEHWSA. OHeprus HOHM3aIMy (TIOTEHIMAl WOHW3AIMH) aTOMOB M
HOHOB; BOCCTAHOBHUTEIBHBIE CBOMCTBA; CPOJACTBO K 3JIE€KTPOHY (OKHCIUTENbHBIE
CBOWCTBA).

1.4 Xumuueckaa céa3v u cmpoenue moinekyn. Bzaumonetictsue atomoB. [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
MEXaHM3MBbI 00pa30BaHMsI KOBAJIEGHTHOH CBs3U. BanmeHTHOCTH aementa. OOpazoBaHue
KpaTHBIX CBf3eil: G-, M- W O-CBS3M, MX OCOOCHHOCTH. OIEKTPOOTPHIATEIBHOCTH
aneMeHTa. [lonspHas 1 HenosipHas KoBaleHTHAs cBsi3b. CBOMCTBA KOBAIEGHTHOMN CBA3H:
HAChIIIIaeMOCTh, ~ HAIPABJICHHOCTh,  IOJSIPH3YeMOCTb. [ 'HMOpHIuM3amusi — aTOMHBIX
opbuTareii: sp- , Sp>- u Sp*- ruGpuMzaLHM. JIUONEHEE MOMEHTBI M CTPOCHHE MOIEKYIL
OCHOBHBIC TOJIOXKEHHS METOAa MOJNEKYIsipHBIX —opbutareir. (MO  JIKAO).
OHeprerrueckue quarpaMmmbl MO. Ces3bIBaroIye, HECBAZBIBAIOIINE H Pa3PhIXIIIOIINE
MO. IlocnenoBatensHOCTh 3amojHeHHs MO B JIBYXarOMHBIX TOMOSACPHBIX U
TeTeposIepHBIX MoJIeKylax aieMeHToB 1 u 2 mepuoxa. Iopsmok cBszu. OObscHeHHE
MAarHUTHBIX CBOMCTB MOJEKYJI U MOHOB ¢ no3unuii Merona MO. HMonHas xumuueckas
CBSI3b KaK IPEe/eNbHBIN CIIydail KOBaJICHTHOH MOJLIPHOM CBsI3U. MexaHu3M 00pa3oBaHus,
9NIEKTPOCTAaTHIECKOe  B3aMOJCHCTBHE  HMOHOB,  CBOMCTBAa  (HEHACHILIEHHOCTb,
HEHAIpaBJIeHHOCTh). MeTaimueckas CBs3b KaK KpaliHUK ciiydaid JeNOKaJn30BaHHOW
CBSA3M, €€ XapakTepHble ocoOeHHOCTH. CBOMCTBA ~ METANIMUECKOH  CBS3H
(HeHACBHIICHHOCTh W HEHANPABICHHOCTb) M (U3MYECKHE CBOICTBA METAJIIOB:
METAUTMYeCKUi  OJIeCK, HEeNpOo3pavdHOCTb, TEIIOMPOBOJHOCTH, JIEKTPOIPOBOJHOCTB,
IUIACTUYHOCTb. MEXMOJIEKYIApHOE B3aUMOACHCTBUS. DHEPrusi MEKMOJEKYIIPHOIO
B3aUMOJIeHCTBIS. B3aumonecTBYS MEX Iy MOAPHBIMU U HETIOJSIPHBIMU MOJICKYJIAMH:
OpHEHTAIMOHHOE, MHIYKIMOHHOE, UCIIepCHOHHOE (cuibl BaH-nep-Baansca). Binsiaue
TEeMIEepaTypbl U PAcCTOSHUS MEXKIy MOJIEKYJIaMH Ha 3HEPrHI0 MEXMOJICKYJISIPHOIO
B3aUMOJIeHcTBIA. Bomopoauas cBa3b. OHeprus M JUIMHA CBA3H. MeXMoueKy sipHas U
BHYTPUMOJIEKYJIsipHasd. BiusHue BOJOpOTHOM CBA3M Ha CBOMCTBA  BELIECTBA:
TeMIIepaTypy IUIABJICHUs, KUIEHNS, CTENeHb IUCCOLMANN B BOJHOM PacTBOpe U Jp.).
CTpoeHne BemecTBa B  KOHACHCHPOBAaHHOM COCTOSHMM. TBepmoe, IKHIKOE,
ra3oo0pasHoe, IIa3MEHHOE COCTOSIHUSA, MX 0COOeHHOCTH. KpucTammmaeckoe cocTosHHE.
Wzomopdu3m, momumop¢msm.  THIBI  KPUCTANIMYECKUX — PEIISTOK:  aTOMHAs,
MOJIEKYJISIpHasl, MOHHas, Merauudeckas. Ilpuponma cBi3M MexIy dYacTHLAMH B
Pa3IMYHBIX THIAX KPHUCTAUIMYECKUX pemreTok. JKumkoe 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. OCHOBHBIE TIOHATHA XUMHYECKOH
TepMogmHamuky.  Cucrema, ¢aza. Kiaccmbukammss cuCTeM:  H30IMPOBAHHEIE,
HEW30JIMPOBAHHbIE, 3aKPBITBIC, OTKPHITHIE CHUCTEMBL. ['OMOTE€HHBIE WM TeTepOTreHHBIE
cucreMbl. [TapaMeTpbl ¥ (QYHKIMN COCTOSHHUSI CHUCTEMBI. 3aKOH COXPAaHEHHs SHEPrUH.
Ileppoe Hawano TepMOAMHAMUKHM. BHYTpEeHHSAs OBHEpPrus CHCTEMbl U SHTAIBIUL.
TerumoBoit 3¢dekt xumuueckod peakiu. TepMOXUMHSA. 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 XHUMHYECKHX THporeccax M (a3oBBIX IIepexofax. OHTAIbIUWHBI U
SHTPONHUIHBIN (akTopsl Tporecca. YpaBHeHHMe [mOOca. DOneprms [nbbca —
TEpMOJUHAMUYECKUI KPUTEpUl BO3MOXKHOCTH NMPOTEKAHUsI XMUMHMYECKOTO IIpoLecca, U
YCTOMYMBOCTH BEILIECTBA.

2.2 Ocnosbi Xumuueckoit Kunemuku u xumuueckoe paenogecue. Ilonstue o
xuMuueckod  kuHertuke. CkopocTh  xumuueckod — peakiuu. Ilopsanok u
MOJIEKYJIAPHOCTb pEaKUMU. 3aBUCHUMOCTh CKOPOCTH XHUMMYECKOH peakiuu OT
KOHI[GHTpauH. 3aKOH JEHCTBHS MacC Ui TOMOTCHHBIX M T'€TEePOTCHHBIX CHCTEM.
3aBUCHMOCTh CKOPOCTH XHMHYECKOH peaknuuu OT TeMIepaTypel. ODHeprus
aKTUBALlMM PEaKnW¥, aKTUBHBIE Mouyiekynsl. [IpaBuno Bant-T'odda, ypaBHeHue
AppeHnyca 1 IpeAeNsl HX IPUMEHHMOCTH.

[ToHsITHE O TOMOI€HHOM U FE€TCPOTrCHHOM KaTaJIu3e. anMepr KaTAJIUTUYECCKUX
MPOLIECCOB B NMPOMBIIIJIEHHOCTH. XMMHUYECKOE PaBHOBECHE: TEPMOAMHAMUYECKOE U
KUHETHYECKOe YCJIOBHE. 3aKOH JeHCTBUS Macc s OOpaTHMBIX IPOILIECCOB.
KoHcTanTa XHMHYECKOTO PpaBHOBECHA. CBs3b CTaHAaPTHOI'O M3MCHCHUS JSHCPTUH
I'mb6ca ¢ KOHCTAaHTOM XMMHUYECKOTO paBHOBECHS: ypaBHEHHE H30TepMBI BaHT-
lodpda. Cmemenne xummaeckoro pasHoBecus. [Ipmamum Jle Illarenpe-Bant-
lodda-bpayna. Bnmsane mapameTrpoB mpomecca Ha CMeENIEHHE XHMHUYECKOTO
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
KOHIIEHTPAIMH pacTBOPOB.
DnexTponuTHIecKas
JIMCCOLMANNS ¥ HOHHBIE
peaxkuuu. ['maponus coneil.
KoMruiekcHble COeANHeHUS

COCTOSIHMIO W pa3Mepy dactum. VcTuHHBIE pacTBOphl. PacTBOpeHHe Kak
CaMOIIPOM3BOJIBHBIN  (pr3MKO-XMMHUYecKHi mponecc. TerioBele 3ddexTsr mpu
pactBopeHnu. PacTBopHTEeNh UM pacTBOpeHHOE BemecTBo. PactBopumocTs. Bimsiane
Ha pacTBOPUMOCTb TeMIlepaTypbl M JaBieHHs. KpuBas pacTBOpHMOCTH.
KoadduupeHT pacTBOPUMOCTH M MaccoBas MO PACTBOPEHHOIO BEIIECTBA B
pactBope. HachlmieHHBlE M TeEpecHINEHHbIE pPacTBOpHL. 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 Inekmpoaumos. Teopuu xucnom u ocnosanuii. Bona xak
HOHIBHUPYIOIINI pacTBOpHUTENb. BomgHBIE pacTBOpPHI AeKTposuToB. OCHOBHBIE
TIOJIO>KEHUS TEOPHH JIEKTpOInTHIecKoi nuccormanny C.Appennyca. CombBaTamus
noHOB M Moiekysl. CuibHBIE W cla0ble dIeKTponuThl. McTHHHAS M Kaxymascs
cTeneHs aucconuanuu. KoHcTaHTa aucconuanuu (KOHCTAHTA KHCIOTHOCTH H
ocHOBHOCTH). CTymeHuaTas JauccolMalMs —clIalOBIX  BJEKTPOJMUTOB.  3aKOH
pasbasnenus OcTBanpia. BnusHue KOHIEHTpalMd OJHOMMEHHOTO HOHa Ha
JHMCCOLMALUIO CTa0b0ro 3JEKTPONUTA. 3aBUCHMOCTh CHIIBI KUCIOT M OCHOBaHUI OT
3aps/a U paguyca neHrpanrsHoro noHa. Cxema Koccens. VismMeHeHHe CHIIBI KHCIIOT |
OCHOBaHWH TO rpymmaMm u mnepuogaM [lepmomudeckoi cucTeMBl. AMQOIHUTEHL
HonHoe mpowmsBeneHne Boxasl. Bomopomssli mokaszatens. Cuia KHCIOT U
OCHOBaHUH, KOHCTAaHTa KHCJIOTHOCTH M KOHCTaHTa OCHOBHOCTH H HX CBS3b IS
KHCJIOTHO-OCHOBHOM CONPSKEHHOH mapel. EnuHas mKana KUCIOTHOCTH AT BOJHBIX
pactBopoB. Cnoco0sl pacuera pH cHIIBHBIX U cIa0BIX THAPOKCUAOB. PaBHOBecHe B
CHUCTEME MAaJIOPACTBOPUMBIN 3JEKTPOJIUT-HACHIEHHBIN pacTBOop. IlpomsBenenue
pacTBOPUMOCTH. YCIOBUSI OOpa3oBaHUS U PACTBOPEHUS OCankoB. Peakmum B
pacTBOpax OJIEKTPOINTOB, IpOTEKalole Oe3 H3MEHEHHS CTEHNEeHH OKHCIICHUS
9JIEMEHTOB, BXOMSIIMX B COCTaB PEAarcHTOB. YCIIOBUS INPOTEKaHWs peakuuii B
pacTBOpax AJIEKTPOIUTOB. MOJEKYyJISIpHbIE M HOHHO-MOJICKYJSIPHBIE YpaBHEHHUS
peakuuii.

3.3 I'uapous couteii. Turer rugponmsa. KoHCTaHTa U CTENEHb THAPOII3A, CBA3b MEKITY
HUMH U KOHLEHTpaumued comu B pacTBope. CHocoObl yCHICHHS M MOJABICHHSI
ruaponm3a. CTyIeHYaThlid 1 HeOOpaTHMBIA THAPOIIH3.

34 KommiekcHble coenuHenusi. Koopmuuaimonnas Teopust A. Beprepa.
KomruiekcooOpasoBateny,  JMTaHABL,  KOMIUIGKCHL.  KoOpIWHAalMOHHOE — YHCIO
KOMILIEKCo00pa3oBaTelis, AeHTaHTHOCTh JMraHaoB. HoMeHKkarypa, Kiaccupukamus 1
criocoOb! momydenuss KC.. KoHcranTa 00pa3oBaHUsS KOMIUICKCA. XHMHYECKas CBS3b B
KC. Ocnosusle nonoxenust merozna BC. CtpoeHre U MarHiTHbIE CBOICTBA KOMILIEKCOB.
CreKTpOXUMHYECKHIT PSR JUraHIoB. BHYTpu- U BHEIIHEOPOHUTAIBHBIE KOMIUIEKCHI.
Beicoko- u HusKocmiHOBBIe Komiutekehl. M3omeprst KC. PaBHoBecus B pactBopax KC.
KoHcTaHTa HECTOMKOCTH KOMILIEKCA.

Paszgen 4 OxucnurensHo-
BOCCTaHOBHTEIILHBIC PEAKIINH.
DEeKTpOXUMHUYECKHE
MPOIIECCHI.

4.1 Oxuchumenvno-eoccmanosumenvuvle peakyuu. Pomb B Tpupone u
MPOMBIIUICHHOCTH. BakHeline okuciautend U BocctaHoBuTenw. CreneHb
okuciieHuss.  OKUCIHUTENbHO-BOCCTAHOBHUTEIBHBIC ~ CBOWCTBA  COCOUHEHUN U
Iepuonnueckuii 3akoH. Kiaccudukamuss OBP. MeToabl ypaBHHUBaHHS: METOJ
9JIEKTPOHHOTO OallaHca, HOHHO-3JIEKTPOHHBIN MeTo. TepMmoauHaMuyeckast OleHKa
HanpasneHHocTH OBP. BrusiHne mapameTpoB peakuuu Ha TIyOWHY M HarpaBJICHUE
MIPOTEKAHUS OKHCIIMTENIFHO-BOCCTAHOBUTEBHBIX — MporeccoB. OKUCIHTENHHO-
BOCCTAHOBUTEIbHBIA SKBUBAJICHT.

4.2 OcHnosbl Inexmpoxumuu. DISKTPOXMMHYECKHE Tpolecchl. [Iporeccsl,
MPOTEKAIOUIMe MPH KOHTAKTE MeTala C PacTBOPOM AJIEKTPOJHUTA. OJEKTPOI.
JIBOiiHOHN  syeKkTpuuecKud  Cciaod. DneKTpoAHbl moreHuuan. CraHAapTHBIN
9JIEKTPOJIHBIA TOTEHIMAN. P XUMHUYECKOW AKTUBHOCTM METaJIOB. Y CIIOBHAS
KIacCU(UKAIUs METAJUIOB MO WX AaKTUBHOCTH. YpaBHeHue HepHcra. Brusiaue
PacTBOPUMOCTH BEIIECTBa W KOMILIEKCOOOpa30BaHHS Ha 3HAYEHHE SJIEKTPOIHOTO
MOoTEeHIMaNa MeTajula. [anpBaHWMYecKWi 5JeMeHT Hu ero pabora. Hampspkenne
rajJlbBaHU4eCcKOro ayieMeHTa. KOHLEHTpalMOHHBIH TajllbBaHUYECKUH 3JIEMEHT.
DneKTpoXuMHYecKass KOPPO3Us METAJIOB. DJEKTPOJIM3 paciUIaBOB M PAacTBOPOB
97eKTpoSUTOB. [lOpsAAOK paspsaKkd HOHOB Ha DJJIEKTPOJAX TMPHU DIIEKTPOJIHU3E
pacIuiaBoOB M PACTBOPOB AJIEKTPOJIHUTOB.
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Pa3nea 5 [Ipocroe BemiecTso.
BunapHbIe 1 cltoXKHBIE
XUMUYECKUE COCAHHCHUS

IIpoctoe BemecTBo — Kak (opMa CyIMIECTBOBAHHS DJIEMEHTA. AJUIOTpONUS U
noauMOp(hU3M TIPOCTHIX BEIIECTB. MeTawlbl W HEMETaUIbl B IEePUOIMYECKOI
cucreme annemenToB JI.M. MenneneeBa KpucramroxuMudeckne cTpoeHHE MPOCTHIX
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 METa/UIOB K OKHCIHTEISIM: IPOCTHIM BEIIECTBAM — KHCIOPOZLY,
BOJIOPOXY, a30Ty, TaJOTeHaM, a30Ty; CIJIOXKHBIM BEIIECTBAM - BOJE, BOIHBIM
pacTBOpaMm Inesnovei, KHCI0TaM, CMECSIM KUCIIOT.

Homenxknatypa, xiaccudukanus U moiydeHne OWHApHBIX coenuHeHnil. dakTopsl,
ONpeNeNIIoIe CBOWCTBa OMHApHBIX COGAWHEHHWH (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,
KIacCH(UKAIMS, TepMHYECKas YCTOWYHMBOCTb, PAaCTBOPHUMOCTH, OKHCIUTEIHHO-
BOCCTAaHOBHTENbHBIE  CBoMcTBa.  CpaBHHTENBHAs  yCTOHMYMBOCTH CONEH U
COOTBETCTBYIOIINX UM 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, IOoIydeHHe U cBoifctBa. M3orombl, TepMuueckas
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 M3MEHEHHS PaJHUyCOB 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. BakHelImme CcoegUHEHUS S- DIEMEHTOB: OKCHJBI, HEPOKCHIBL,
HaJIEePOKCUABI, O30HHUABL, THUIPOKCHIBI, cond. CrocoOBl MONydYeHUs, CBOUCTBA.
Mepsl TpenocTOpoKHOCTH Tpu pabore ¢ JuTHEM. TOKCHYHOCTH COEIWHEHUI
6eprust u 6apus. [IpuMeHeHHe IPOCTHIX BEIIECTB S- 3JIEMEHTOB U HX COSIUHEHUI.
JKecTKoCTh BOJIBI H CIIOCOOBI €€ yCTpaHEeHUsL.

Pa3znen 7 XumMus coequHEHUNA
d-snemenToB

Obmas xapaktepuctuka.  OCOGEHHOCTH 9JIEKTPOHHOTO CTPOCHHSI aTtoMoB O-
JJIEMEHTOB, MX BAJICHTHBIE COCTOSHUs. XapaKTepHble U YCTOWYMBBIE CTCIEHHU
OKHCJICHUS 3JIEMEHTOB. XapakTep XMMUUECKOH CBA3U B coefuHEeHUsX. CKIOHHOCTh
K KOMIUIEKcO0Opa3oBaHMIO. BimsiHME TPHPOABI JIMTaHZOB Ha CTAOMIH3AIHIO
crerieHeld okmcieHUs. OKCUIBL cHOcOOBl MX TONYy4YeHHs, CBOHCTBa. M3meHeHme
KHCJIOTHO — OCHOBHBIX CBOWCTB OKCHJIOB B 3aBHCHMOCTHU OT CTEHNCHH OKHCICHHS H
nonoxenust d- anementoB B IIC. THAPOKCUIBL: CIOCOOBI MOMy4YEHHs, U3MEHCHHUE
KHCJIOTHO-OCHOBHBIX CBOMCTB. O030p OKHCINTENHbHO-BOCCTAHOBHUTEIILHBIX CBOMCTB
coequHeHHi d-31eMEHTOB, MX U3MEHEHHE 110 MIepUoiaM | Tpymnam. BiausHue cpems
Ha MpPOTEKaHHE TMPOIECCOB. BakHeillne COEAWHEHMS: TaluIbl, CYIbQUIbL,
KapOu b, HUTpUBL. Brosorndeckas poipb d-ameMeHToB. [IpHMEHEHHE COSTMHEHHMH.

Pasznen 8 Xumus coenuHeHni
p-371eMeHTOB

Oo6mas xapakTepuctika. O0mas xapakTeprcTHKa p- aeMeHTOB. CTpoeHHe aTOMOB,
BO3MOJKHBIE BAJICHTHBIE COCTOSHHMS, 3aKOHOMEPHOCTH W3MEHEHHS B IOATPYIIIaX
pamMycoB  aroMOB, UX OJHEPIHMM HWOHHM3AIMM, CPOACTBA K  DIEKTPOHY,
UIEKTPOOTPULATENHFHOCTH, KOOPJMHALMOHHOTO YHCJIa HOHOB. XapaKkTep N3MEHEHUs
KHCJIOTHO-OCHOBHBIX M OKHCIIMTEIIbHO-BOCCTAaHOBUTEIBHBIX CBOWCTB OJHOTHITHBIX
coeiMHEHHH. XapakTepHble M YCTOWYMBBIC CTCIIEHW OKUCICHUS DJIEMEHTOB, HX
HU3MEHEHHE B IEpHOJe W IO IPyNIaM NMEepHOANYecKod cucTeMbl 3nmemeHtoB [I.U.
MenzeneeBa. XapakTtep XUMHUYECKHX CBs3eil B coenuHeHHsX. CKIOHHOCTh K
00pa3oBaHHI0O KAaTHOHHOW W aHHOHHON (opM, K KOMIUIEKCOOOPa30BaHHMIO.
Bonoponusie coemuHeHnst p- s1eMeHTOB. OKCHABI p- 31eMeHTOB. CrocoObl HX
noxydeHus. lM3MeHeHHe KHCIOTHO - OCHOBHBIX CBOICTB BBICHINX OKCHIOB -
JJIEMEHTOB II0 TIEpHUOAaM M TpymnmaM. [ HIPOKCHABI p- 3JIEMEHTOB: OCHOBAHHS,
aMCbO.]'ll/ITbI, KHCJIOTBI, UX TIOJTY4YEHHUE. M3MeHeHHe KHMCIOTHO - OCHOBHBIX CBOMCTB
T'IAPOKCUIOB IIO TII€pUoaM U TIpymraM, a TaKXKE B 3aBUCUMOCTU OT CTCIICHU
OKHCIICHUSI P- JJIEMEHTOB, OOpasyloLIMX ABa M OOJbIIEE YHCIO THAPOKCHIOB.
OKHUCITUTEIBHO — BOCCTAHOBUTEIBHBIC CBONCTBA COCMHEHHI P- JIEMEHTOB: OOIIHe
3aKkoHOMepHOCTH. [IpuMeHeHHe MPOCTHIX BEIIECTB P- HJIEMEHTOB U UX COCANHEHHIA.
Bronornueckast pons.braroponusie (MHEpTHBIE) ra3bl. [IpakTHUeckoe NMpUMEHEHUE
0IarOpOJHBIX Ta30B.

Paznen 9 Xumus coequHeHnA
f-anemenron

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
CBOJCTB JlaHTaHOKUOB. YuacTtue f-opGuraneii B 00pa3oBaHHM XMMHUYECKHX CBSI3CH,

BBICOKHE KOOpIMHANMOHHBIE umcia. JlantaHommHoe cxarue CoequHEHUS
naHTaHoUOB. [IpnMeHeHNe TaHTaHONIOB U UX COEIMHEHHH.
AxtuHOMIBl (akTuHHAB). OOmas XapaKTEPHCTHKAa 3JIEMEHTOB. XHUMHYECKUE

CBOICTBA MpPOCTHIX BemlecTB. Ydvactue f-opOutaneii B 00pa3oBaHUHM XHMHUYECKHX
CBsI3eH, BBICOKHME KOOPAMHAIMOHHBIE YHCIa. AKTHHOMAHOE cxartue. I[IpumeHeHue

aKTHHOUOB M MX COCIUHCHUM.
IlepcrieKTHBBI pa3BUTHUSI TEOPETUUECKUX OCHOB XHMUHU.

5. [lnanupyemble pe3yJbTaThl 00y4eHUs M0 TUCHHUILINHE, 00ecTeYBalolHe T0CTHKeHUe

IUIAHAPYEeMBbIX Pe3yJIbTaTOB OCBOCHHSI 00pa30BaTeIbHOI MPOrpaMMBbI

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

Ne | Kareropus Koa n Koa n B pe3ysbTaTe ocBOeHMs1 Y4eOHOI AMCHUIIUHBI
n/n | (rpynmna) - HaMMeHOBaHHe HANMeHOBaHHe o0yyaroLuiics 10JIKeH:
KOMITeTeHIi KOMITeTeH I[N HHAHKATOpa
HAOCTHKEHUS 3HATH yMeTh BJIAJ€eTh
KOMIEeTeHIHH
1 2 3 4 5 6 7
1 Obmenpodeccu | OINK-1 OIIK-1.1 OCHOBHBIE aHAJIM3UPOBATh U | HABBIKAMH
OHAaJIbHBIC CnocobeH 3HaeT OCHOBHBIC CBEZICHUS O HCTIONB30BaTh MIPOBEICHHS
HaBbIKH H3y4aTh, CBEJICHUS O MEXaHH3Max CBEICHHSA O XHMHYECKOTO
aHaIN3UPOBATH, MeXaHH3Max XHUMHYECKIX MeXaHU3Max aHamn3a;
HCIIOJIb30BATh XUMHYECKIX peaxIuii, XUMHYECKUX HCIIOJIb30BaHIEM
MEXaHU3MBI peaxIui, CTPOCHUH peakuuii, CIIPaBOYHOM
XUMHYECKIX CTPOCHUH BEILECTBA, CTPOCHUH XUMHYECKON
peakui, BEI[ECTBA, IpUpoje BEILECTBA, JIATEPaTypEI;
MIPOUCXOAAIINX B | IPHPOAE XUMHYECKOH TIpupoe METOJaMHI
TEXHOJIOTHIECKHX | XUMHYECKOH CBSI3H U XUMHYECKON MIPOBEACHHUS
mporeccax u CBSI3H U cBoifcTBax CBSI3H H XUMHYIECKIX
OKpYKaroIEeM cBOicTBax Ppa3InYHBIX CBOICcTBax peakuuii u
MHpe, Pa3IHYHBIX KJIacCOB Pa3IMYHBIX MPOLIECCOB
OCHOBBIBAsICh Ha KJIacCOB XHUMHYECKIX KJIaCCOB
3HAHUSX O XUMHYECKIX 3JIEMEHTOB, XUMHYECKUX
CTPOCHUH 3JIEMEHTOB, COeIMHEHHH], 3JIEMEHTOB,
BEIIIECTBa, COCIMHCHMIA, BEIICCTB U COCIMHECHUM,
pupoe BEIECTB U MaTepHanoB BEILECTB U
XUMHYIECKON MaTepHanoB MaTepHajoB B
CBS3H U OIIK-1.2 TEXHOJIOTUYECKH
CBOMCTBAxX Cnocoben X Ipoleccax u
Pa3IMYHBIX aHaIN3UPOBATh U OKpY’KarolieM
KJIaCCOB HCIIOJIb30BATh MHpe
XUMHYIECKIX CBEJICHUS O
JJIEMEHTOB, MEXaHH3Max
COeIMHEHHH], XUMHYECKIX
BEIECTB U peaxuuii,
MaTepHaoB CTPOCHUH
BEIECTBA,
npupoje
XUMHUYECKOH
CBSI3H U
cBOcTBax
Pa3ITHIHBIX
KJIacCOB
XUMHYECKIX
JJIEMEHTOB,
COCIMHCHMI,
BELIECTB U
MaTepHaJioB B
TEXHOJIOTHIECKHX
mporeccax u
OKpY’KaroIeM
MHpe
OIIK-1.3
Bnaneer
HaBbIKaAMHU

IPOBEACHUS
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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 Cnocoben 3Haer MaTeMaTU4YeCcKue | OCHOBHBIE METOAaMH U
HaBBIKU HCIIOJIb30BATh COBpEMEHHBIE 1 pHU3HKO- SKCIEepUMEHTaNb | 0a3aMM JaHHBIX
MaTeMaTU4YecKue, | MaTeMaTH4ecKue XUMHYECKHE HBIE METOJIBI JUTS PEIIEeHUS
¢usngeckue, U GU3HKO- METO/BI JJIs HCCIIeIOBAHUS 3a1a4
¢usuko- XUMHYECKUE peleHus 3a1a4 (usuko- po¢ecCHOHATBEH
XUMHUYCCKUE, METOJIBI IS MpOopEeCCHOHATIBH | XUMUYECKUX Oif JIeATENLHOCTH
XUMHUYCCKHUEC peleHus 3a/1a4 Oif JICATENIHOCTA | CBOMCTB BEUIECCTB
METOJBI JJIS npogecCHOHATEH
peleHus 3agaq O IeATENFHOCTH
npodeccuonansr | OIIK 2.2
oil nestenpHocTH | Brameer u
HCTIOJIB3YET
COBPEMCHHEIC
METO/IbI U 0a3bl
JTAHHBIX JUIS
pelleHus 3a/1a9
npogeccHoHATBEH
0l e TeNbHOCTU
OIIK 2.3
IIpumensier
OCHOBHBIE
IKCIIEPUMEHTATBH
bIC METOJTBI
WCCIICTIOBAHMUS
¢usuko-
XUMUAYECKUX
CBOCTB BEIIECTB,
a TaKkxKe
TEOPETUIECKHE
3aKOHBI
€CTECTBCHHOHAYY
HBIX JUCIUIIIMH K
PEIICHUIO
MPaKTHYECKIX
BOTIPOCOB
XUMHYECKON
TEXHOJIOTHH
Oo6menpodeccn | OMNK-5 OIIK-5.1 OCHOBHBIE OCYIIECTBIIATh HaBbIKAMH
OHAJIbHBIE Criocobex Cnocoben 3JIEMEHTapHbBIC SKCIEPUMEHTANIb | 00paboTKH
HaBBIKH OCYIIECTBIIATh OCYIIECTBIIATh METO/IBI HBIE IKCTIIEPUMEHTATb
9KCTIIEPUMEHTAIBH | OKCIIEPUMEHTAIBH | XHUMHYECKOTO HCCIIEIOBAHUS U | HBIX JIAHHBIX U
bl UCCIIEZIOBAaHHS | BIE MCCICAOBAHUS | MCCICIOBAHHMS HCTIBITaHUS T10 aHam3a
Y MCIIBITAHUS 110 Y MCTIIBITAHUS 110 MIPOCTHIX W | 3a7aHHOM MTOJTY9EeHHBIX
3a/laHHOM 3aJJaHHOMN CIOXKHBIX METOJIUKE, pe3yNbTaToB;
METOJHUKE, METO/IUKE, BEIIECTB npu | coduparb u TOTOBUT OTYETHI
IMpOBOAUTH C061/IpaTl: n PECICHUH AHaJIM3UPOBATh 10 BBIMTOJIHEHHOH
HAOJIOICHUS U aHaIM3UPOBAThH JKCIIEPUMEHTANIb | JINTEpaTypHbIC HCCIIeI0BATEIBCK
HU3MEPECHHUS C JUTEepaTypHbIE HBIX 3a/1a4 JTAHHBIC oif pabote
y'—leTOM JAHHBIC
TpeOoBaHMIA OIIK-5.2
TEXHUKHA Criocoben
0e30MacHOCTH, MIPOBOJHTH
o0OpabarbiBaTh U HaOJIOICHUS 1
HUHTEPIIPETUPO U3MEPCHUS C
BaTh y‘{eTOM
9KCIEpUMEHTANIbH | TpeOOBaHUH
bIC JaHHBIC TEXHUKHU
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6e30macHOCTH
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 Cnocoben I'oToB XUMHUYECKOH 3HaHUE CBOWCTB 3JIeMEHTapHbIMU
OCYIIECTBIIATH UCIIOTb30BATh CBSI3H B | XHMHUYECKUX METOJaMH
MIPOBEICHNE 3HaHUE CBOMCTB COETMHEHHUSX 3JIEMEHTOB, XHMHYECKOTO
pabot o XUMHYECKIX pa3HBIX  THUIIOB, | COCIMHEHUH U HCCIIeIOBAHUS
00paboTke U JJIEMEHTOB, CTpOCHHE MaTepHaitoB Ha MPOCTHIX U
aHaMM3y HAyYHO- | COCOUHCHUH U BEIECTBA, HX OCHOBE JUIS CIJIOXKHBIX
TEeXHHIECKOI MaTepHaloB Ha NX | OCHOBHBIC peuieHus 3axad BEIECTB IPU
nHpopmarmu u OCHOBE IS 3aKOHOMEPHOCTH | MpPO(ecCHOHaTbH | pelIeHHn
pe3ynbTaToB pelreHus 3a1a4y MPOTEKAHHS Ol ICATENBHOCTH | MPUKJIATHBIX
HCCIIeIOBAHHH, npo(ecCHOHANBH | XUMHUYECKHX 3amad
BBITIONHSTH Ol IESITENIBHOCTH | TPOIIECCOB;
9KCIIEPHUMEHTHI 1 XUMHYECKHUE
oopMIIITH cBoOlicTBa
pe3yIbTaThl JJIEMEHTOB
HCCIIeI0BaHUH U Ppa3Iu4HBIX
pa3paboToK, Tpym
TOTOBHOCTh [lepuoanueckoit
OCYIIECTBIIATH CHCTEMBI U HX
MOATOTOBKY Ba)KHEHIIINX
JIOKyMEHTAIHH, COeIMHEHHH],
IIPOEKTOB IUTaHOB
U IIporpamMM
IIPOBEACHHUS
OTIENBHBIX
3TamnoB paboT
B pe3ynprare H3y4eHUs TUCIUILIHHBI 00 YYAIOIIHNACS JODKCH:
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 OTUCAHMSI XUMUYECKUX PABHOBECHUI B PACTBOPAX JIEKTPOJIUTOB;
- Ha3HayeHWe U 00JaCTH MPUMEHEHHUS OCHOBHBIX XUMHUECKHUX COCTUHEHMUIA;
- OCHOBHBIE 3JIEMEHTAPHBIE METOJABI XMMUUYECKOI'O MCCIIENOBAHHUS IPOCTHIX U CIIOXHBIX BEIIECTB IPU PELIEHUU
JKCIIEpUMEHTAJIbHBIX 3a1a4;
- COBpPEMEHHBbIC MaTeMaTHYECKHe U (PU3UKO-XUMHUIECKHE METOJIBI JIsl pEIICHHUs 3a/1a4 MPoQecCHOHATLHOM
JIESITETILHOCTH
- mpaBmia paboThl B XUMHYIECKOH J1TabOpaTOpHH.
YMmern:

WCIOJIb30BaTh OCHOBHBIE MOHSTHSI U 3aKOHBI €CTECTBEHHBIX HAYK;

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

aHAIM3UPOBATh W HCIIOJIb30BATh 3HAHUS O CTPOCHMM BEILECTBA, MPHUPOJEC XUMHUUYECKOW CBSI3U B Pa3IUUHBIX
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
AQHAIM3NPOBATH JIMTEPATYPHBIC JAHHBIC;

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

Baagernb:

HaBBIKAMHU HCIOJIH30BaTh 3HAHUS O CTPOSHHH BEUIECTBA, MPHUPOIC XUMHIUYSCKOW CBA3HM B PA3NUYHBIX KIlaccax
XAMHYECKIX COCIWHEHWH I IOHMMAaHHS CBOWCTB MAaTEpHANOB M MEXaHH3Ma XHMHUYECKHX MpPOIIECCOB,
MPOTEKAOIINX B OKPYKAIOIIEM MHPE;

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

OCHOBHBIMH 3JIEMEHTapHBIMU METOIaMU XUMUYECKOTO MCCIEAOBAHMUS IPOCTHIX U CIIOKHBIX 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 HKCIEPUMEHTAIBHBIX JTAHHBIX U aHAJIN3a TOTYYCHHBIX PE3yJIbTAaTOB;

HaBBIKaMU TTOATOTOBKH OTYETOB IO BHIITOJTHEHHON HCCIIEAOBATEIHCKON paboTe.

6. Bunbl yueoHoii padoThI U UX 00BEM

Beero 1 Cemectp Ne .
Bun yueOHoit paboThI
3.e. akam 4.| 3.e. akam. 4.| 3.e. aKam. 4.
O01mas TpyT0eMKOCTb JUCITUILIAHEI 12 432 7 252 5 180

KonTrakTHast paﬁoTa - AYAUMTOPHLIC 3AHATHS .

4,87 175,3 2,88 |103,65| 1,99 71,65

B TOM 4ucJIe B (hJopMe IPAKTHYECKOi

MOATOTOBKH
Jlexun 52 34 18

B TOM 4Hclie B (hopMe MPaKTUIECKOH

[10JIFOTOBKHU ] ] i i ] ]
[TpakTrueckue 3ansTus (I13) 16 16 -

B TOM 4Hclie B (hopMe MPaKTUIECKOH

[10JIFOTOBKHU ] ] i i ] ]
JlaGoparopHbie pabotsl (JIP) 104 52 52

B TOM 4Hclie B (hopMe MPaKTUIECKOH

[10JIFOTOBKHU ] ] i i ] ]
CamocTosiTeibHasi paboTa 5,15 185,3 3,13 | 112,65| 2,02 72,65
KoHTakTHast caMOCTOsITeNIbHASL paboTa 5 ] ]
(koncyrbmayust)

CaMOCTOATENILHOE U3YUYEHUE Pa3/ICioB 185.3 112.65 72,65
JTUCITUILTHHBI

DopMbI KOHTPOJISI:

3auem, sxzamen

JK3aMeH 1,98 71,4 0,99 35,7 0,99 35,7
KoHnTakTHas paboTa - IpOMEKYTOYHAS 13 0.65 0.65

aTTCCTal A

TToaroToBKa K SK3aMeHY. 71,4 35,7 35,7
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[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 Xumunueckasi TeXHOJIOTUsI
Hanpasnennocms (npoghunv) «TexHoJIOTHS U IEpepadoTKa MOJMMEPOBY

Howmep
U3MEHEHUs/
JIOTIOJTHEHUS

Conep;xaHI/Ie JOITOJIHCHHA / UI3MEHEHUS

OcHOBaHME BHECECHUSA
U3MEHEHUS/ TOIOJIHEHU S

MPOTOKOJI 3aceIaHusl Y UYEHOI0
coBerta Ne oT
202 .

MPOTOKOJI 3aceIaHusl Y UYEHOI0
coBerta Ne oT
202 .

MPOTOKOJI 3aceIaHusl Y UYEHOI0
coBerta Ne oT
202 T

MPOTOKOJ 3aceIaHusl Y UYEHOI0
coBera Ne oT
202 r.

MIPOTOKOJI 3acejaHus Y YEeHOTO
coBera Ne oT
202 r.




