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1. OBIIME INOJIOXKEHU A

HopmaTuBHBIE JOKYMEHTbI, HCII0JIb3yeMble IPH Pa3padoTKe OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbl

HopmatuBHyio mpaBoByto ©6a3y pa3paboTku pabouell MporpaMMbl TUCIUILIAHBI
COCTaBJISIIOT:

OenepanbHbiii 3akoH 0T 29 gekabps 2012 roma Ne 273-®3 «O6 oOpa3oBaHuM B
Poccutickoit deneparumy (¢ yueToM JAONOTHEHUN U M3MEHECHHM ),

®enepanpublii 3akoH OoT 31.07.2020 r Ne304-®3 «O BHeceHMHM HW3MEHEHUH B
@enepanbHblil 3akoH «O0 oOpasoBanuu B Poccuiickoit @enepanuu» mo BONIPocaM BOCHHTAHUS
00yJaromuXCs»;

«[lopsimox opraHm3anMy W OCYIIECTBICHHS 0Opa30BaTENbHON JEATEIBHOCTH II0
00pa3oBaTeNIbHBIM IIpOrpaMMaM  BBICIHIEr0 00pa3oBaHUs — IporpaMmaM OakajaBpuara,
nporpaMmaM — CIEHHUaJIHNCTa, HpOrpaMMaM  MarucTpaTypbl», YTBEP)KIACHHBIH IMPHKA30M
MunuctepcrBa oOpazoBanus u Hayku P® ot 05.04.2017 r N 301;

denepasbHBIl TOCYIAPCTBEHHBI 00pa30BaTENbHBII CTaHAAPT BBICIIETO OOpPa30BaHUS
(®I'OC BO) (PI'0OC-3++) no nanpasnenuto noarotroBku 18.03.01 «Xumuueckas TEXHOIOTHS,

YTBEPKACHHBINA IpukazoM MuHucTepcTBa obpa3zoBanusi U Hayku Poccuiickoit ®enepanuu No
922 o1 07.08.2020 r.

[TomoskeHWe O TPAKTUYECKOW IOITOTOBKE OOYYAIONIUXCS, YTBEPKIACHHOE IPHKA30M
MunucrepcTBa Haykd U BbIclIero oOpasoBanus Poccuiickoit @enepanuun U MuHHCTEpCTBa
npocsenieanst Poccuiickoit @enepanmm ot 5 aBrycra 2020 r. N 885/390 (3aperumcrpupoBan
MunucrepcTBoM roctuiuu Poccuiickoit @eneparuu 11 centsadps 2020 r., peructparinoHHbIA N
59778);

MeToanyecKUMH PEKOMEHIAIUSME 110 OpraHW3aliy 00pa30BaTEIBHOTO Tpolecca s
00yuyeHHsI HHBAJIUAOB U JIUI[ C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/J0POBbsl B 00pa30BaTEIbHBIX
OpraHM3alMsaX BbICHIEr0 oOpa3oBaHMs, B TOM YHCJIE OCHALIEHHOCTH 00pa3oBaTEIbHOTO
npoiiecca (yTBepkJIeHbl 3aMecTuTeneM MuHucTpa oOpa3oBanus U Hayku PO A.A. KiuMoBsiM
o1 08.04.2014 Ne AK-44/058H)

VYeras ®I'6OY BO PXTY um. JI.1. Menneneena;
[Tonoxxenne o HoBomockoBckoMm unctutyTe (prmane) PXTY um. J[.U. Menneneena.

JlokanbHble HOpMaTuBHBIE akThl HoBomockoBckoro mHctutyTa (puauana) PXTY wum.
.. Menneneena.

[TonoxeHnne o TOpsAAKE OpraHU3alMM M OCYLIECTBIEHHs 0Opa30BaTeNbHON
JeSITeIbHOCTH 10 00pa3oBaTelIbHBIM IPOrpaMMaM BBICIIETO O0pa3oBaHMs - IpOrpamMmaM
OakanaBpuaTa, MporpaMMaMm crHenuaiurera, nporpammam maructpatypsl B HU PXTY wum.
.. Menneneesa, npuHATbIM pemieHneM YueHoro cosera HU PXTY um. JI.M. Menneneesa
ot 30.10.2019;

[Tonoxenus 00 AJIEKTPOHHOU nH(pOpMaAITMOHHO-00pa30BaATEIHHOM cpene
HoBomockoBckoro wuHctuTyTa (Qunuana) ¢eaepaabHOTO TOCYIapCTBEHHOTO OFO/KETHOTO
00pa3oBaTeNbHOTO  yYpeXACHUS  BBICHIETO  oOpa3oBaHus  «POCCHICKHMI ~ XUMHKO-
TexXHoJIornuyeckuil yausepcuretr umenu .M. Menneneesa»

OcHoBHas mnpodeccuoHanbHas oOpa3zoBarenbHas mporpamma (jmamee — Ilporpamma,
OIIOII) cocTtaBieHa B COOTBETCTBUU C TpeboBaHusMU @DenepalbHOTO TOCYIApPCTBEHHOTO
00pa30BaTeNbHOTO CTaHIapTa BhIciiero o0pa3oBaHus (YpoBeHb OakajgaBpHara) o HanpaBiIeHUIO
noarotoBkd 18.03.01 «XuMuueckass TEXHOJOTHUS, YTBEP)KICHHBIA MNPHKAa30M MHUHHCTEPCTBA
obpazoBanuss W Hayku Poccuiickoit @emepanmun Ne 922 ot 07.08.2020 r. (®I'OC BO),
pexoMeHnanusaMu YdyeOHo-meroanueckoit komuccun HU PXTY wum. J[.U. Menneneea u
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HAKOIUICHHBIM OIBITOM TPENoJIaBaHus IUCHUIUIMHBI Kadenporr «OOmmas m HeopraHuyeckas
xumus» HU PXTY um. JI.U. MenneneeBa (manee — Muctutyt). I[IporpamMmma paccuntaHa Ha
M3y4YeHUe JUCIUIUIMHBI B T€UEHUE 2 U 3 CEMECTPOB.
KonTposnb ycieBaeMoCTH CTYJEHTOB BeJETCs 110 NPUHATOM B IHCTUTYTE cucTeme.
Pabouass mporpamma JTUCHUIUIMHBI MOXET OBITh pealu30BaHa C MNPUMEHECHHEM
AIIGKTPOHHOTO OOy4YEHHUsS M JUCTAHIIMOHHBIX O0OpPa30BATEIbHBIX TEXHOJOTHH IOJHOCTHIO HITU
YaCTUYHO.

2. IEJIb M 3BAZIAYA OCBOEHUS YYEBHOM U CIHUILIAHBI

lenpr0o OCBOEHHMSI AMCLMILUIMHBI SIBJISETCS TEOPETUYECKas M MPAKTUYECKAas MOArOTOBKA
CTYJICHTOB IO OCHOBHBIM ((pyHIaMEHTanbHBIM) pa3feliaM XHUMHH C YY9E€TOM COBPEMEHHBIX
TEHACHIIMA DPAa3BUTHS XUMHYECKONW HAyKH, YTO OOECIEUMBAET pEIICHHE BBIMTYCKHUKOM 3aay
Oynymieit mpodecCHOHANBHON ACSITETLHOCTH.
3ajauu npenoiaBaHusl AUCIUIUINHBI:
3ajauaMu NpenoaBaHus JUCIUTIINHBI SBIISICTCS:
® TIOJYYCHHE TEOPETHUYECKUX 3HAHUN OCHOBHBIX 3aKOHOB OOIIEH M HEOPraHUYECKOU XUMHUU U
CUCTEMHOE€ HUX UCIIOJNIb30BaHWE TMPU M3YYEHUH XHUMHUYECKMX PpEaKIUHd ¢ Yy4dacTUEM
HEOPraHUYECKUX BEUIECTB;

® T[IOJYUYCHHUC [IPAKTUYCCKUX HABBIKOB  BBIIIOJIHCHUA  OKCIICPUMCHTOB IIO O6HIGI>'I n
HeOpFaHquCKOﬁ XMMHH B XUMHUYECKOMN J'Ia60paTOpI/II/I;
® T[IOJYUCHHUC [IPAKTUYCCKUX HABBIKOB PCHICHUA  PACYCTHBIX 3a4a4d 11O O6H_IGI71 n

HEOPraHWYECKON XUMUU;

® CHCTEMHOE WCIOJIb30BaHUE 3HAHUN COBPEMEHHOW TEOPUM CTPOCHHUS aroma, TEOpUHU
XUMHYECKOM CBSI3U, TEOPUH PACTBOPOB, NEPUOAUYECKOIO 3aKOHA U MEPUOIUYECKON CUCTEMBI
snemeHToB umenu JI.J1. MenneneeBa 111 IpOrHO3UPOBAHUS U ONMCAHUS CBOWCTB 3JIEMEHTOB
Y HEOPTaHWYECKUX COECTUHEHHUM.

3. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Huctunnuaa b1.0.15 O0masi 1 Heopranuyeckasi XuMus oTHocutcst kK O0s13aTenbHOM
yactu 6moka 1 JJucuuniusel (MOIynn).

JuctunnuHa 6a3upyercst Ha TUCHHUIUIMHAX (Moaynsax): Maremaruka, @u3nKa U SBISICTCS
OCHOBOI1 JIJ151 TOCIIETYFOIIUX TUCIUTLINH.

4. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITJIIMHBI

HSyLIeHI/IC JAUCHUIUIMHBI HAIIPABJICHO Ha HpI/IO6peTeHI/Ie (S (571474:0)11170,€ KOMIIETEeHIIMH M
HHIUKATOPOB UX NOCTUKCHUS :

Ne | Kareropus Koa n Koa n B pe3yabTaTe ocBoeHUsI y4eOHOM IMCHUNIMHBI
n/n | (rpynma) - HaHMeHOBaHHe HaUMEHOBaHHe 00YyYaIOLIHIACS 10/IIKEeH:
KOMIIeTeHIHi KOMIeTeHIUI HHAHKATOPA
AOCTHKEHUS 3HATH yMeTh BJIaJeTh
KOMIIeTeHIHH
1 2 3 4 5 6 7
1 Oo6menpodeccn | OINK-1 OIIK-1.1 OCHOBHbBIC aHAJIM3UPOBATh U | HABBIKAMH
OHaJIbHBIE Cnocoben 3HaeT OCHOBHBIE CBEZICHHs O HCIIONb30BaTh MIPOBEACHHUS
HaBBIKH H3yYarh, CBEJICHUS O MeXaHU3Max CBEIEHHS O XUMHYECKOTO
aQHAIN3HPOBATH, MeXaHU3Max XHUMHYECKIX MeXaHMU3Max aHanm3a,
HCTIONE30BATh XHUMHYECKIX peaxIui, XAMHYECKIX HCTIOIBb30BAHIEM
MEXaHHU3MBbI peakuwuii, CTPOEHHUH peakuuii, CIPaBOYHOM
XUMHNYCCKHUX CTPOCHHUHU BCIIICCTBA, CTPOCHHUHU XUMHYECKOU
peaxuui, BEILIECTBA, npupoze BEIL[ECTBA, JIUTEPATYPBhI;
MPOUCXOIAIINX B NIpUpoIe XUMHAYECKOM IIpUpoIe METOJaMU




TEXHOJOTHICCKUX | XHUMHUYCCKON CBSI3U U XUMHYICCKOM MIPOBEICHHS
mporeccax u CBSI3U U CBOMCTBAxX CBSI3U H XUMAYECKUX
OKpYKaroIIeM CBOMCTBaxX Pa3INIHBIX CBOMCTBaxX peakuuii u
Mupe, Pa3IUIHBIX KJIaCCOB Pa3IHIHBIX MIPOIIECCOB
OCHOBBIBasICh Ha KJIacCOB XUMUYECKUX KJIacCOB
3HAHHUSX O XUMUYECKUX 3JIEMEHTOB, XUMHYECKUX
CTPOCHUH 3JIEMEHTOB, COCIMHECHHUH, 3JIEMEHTOB,
BEIIeCTBa, COCIUHECHHI, BEIICCTB U COCIMHECHUH,
MIPHUPOJIC BCIIICCTB U MaTepHaioB BEIIECTB U
XUMHAYICCKOM MaTepHaioB MaTepHaJIoB B
CBS3H U OIIK-1.2 TEXHOJIOTHYECKU
CBOMCTBAxX Cnocoben X Tpoueccax u
Pa3IUYIHBIX aHaIM3UPOBaTh U OKpY>KaroIeM
KJIacCOB HCIIOJIB30BATh Mupe
XUMHUYECKUX CBEZICHHS O
3JIEMEHTOB, MeXaHU3Max
COCIIMHECHHUH, XUMUYECKUX
BELIECTB U peaxuuii,
MaTepHaIoB CTPOCHUH
BElIECTBA,
pUpoie
XUMUYECKON
CBSI3U U
cBOMCTBAx
Pa3IUIHBIX
KJIaCCOB
XUMHYCCKUAX
3JIEMEHTOB,
COCAMHCHMM,
BEILIECTB U
MaTepHaoB B
TEXHOJIOTHYECKUX
mpoIeccax u
OKpYXKaroleM
MHUpE
OIIK-1.3
Brnaneer
HaBBIKaMH
MIPOBEICHHUS
XUMHYECKOTO
aHaJm3a;
HCTOJIb30BaHUEM
CIIPaBOYHOMN
XUMHUYECKOU
JIUTEPATYPHI;
METOAaMH
MIPOBEICHHS
XUMHYECKUAX
peaxuuii u
MIPOIIECCOB
O6menpodeccu | OINK-2 OIIK 2.1 COBpEMEHHBIE HNPUMEHSTh COBPEMEHHBIMHU
OHAJIbHBIC Criocoben 3Haer MaTeMaTHYeCKUE | OCHOBHbBIC METOZaMH U
HaBBIKH HCTIOJIb30BaTh COBpPEMEHHEBIC 1 (pU3HKO- SKCIEPUMEHTANb | 0a3aMu JaHHBIX
MaTeMaTHYeCKue, | MaTeMaTH4ecKue XUMHYECKUE HBIE METOJIBI JUTSL PELIeHUSt
¢usnueckue, U QHU3HKO- METOMBI JUIS HCCIIeIOBaHUS 3a1a4
¢uzuko- XUMHYECKHE peleHus 3a1a4 (uzuko- pogecCHOHATBH
XIUMHAYECKHE, METOMBI TS MpOoPEeCcCHOHATTBH | XUMHYECKUX Oif IeATENFHOCTH
XUMHYECKHE pelieHus 3anaq OU JIEATENLHOCTH | CBOICTB BEIIECTB

METOAbI AJIA
pelenus 3aaay
npodecCHOHATBH
Ol IEATENBHOCTH

npodeccHoHaIbH
OM ICATEIBLHOCTH
OIIK 2.2
Bnaneer u
HCTIOJIE3YET
COBpEMEHHEIC
METO/BI U 0a3bl
JaHHBIX IS
pelieHus 3aaau
npodeccrHoHaIbH
Ol JIeATENNLHOCTH




OIIK 2.3
IIpumenser
OCHOBHBIE
9KCIIEPUMEHTANIbH
bl METOJIBI
HCCIIeI0BaHUs
(huzuko-
XUMHYECKIX
CBOWCTB BEIIECTB,
a TaKkxKe

TEOpeTHIECKHe
3aKOHBI
€CTECTBEHHOHAYY
HBIX TUCIHUIUIAH K
PpeLICHHIO
MPaKTHYECKUX
BOIIPOCOB
XUMUYECKOH
TEXHOJIOTHU
O6menpodeccu | OINK-5 OIIK-5.1 OCHOBHBIC OCYIIECTBIIATh HaBBIKAMH
OHAaJIbHBIC Crocoben Crocoben 3JIEMEHTapHbBIE SKCIEPHUMEHTANb | 00paboTKu
HaBBIKH OCYIIECTBIIATh OCYIIECTBIIAT METO/IbI HBIE IKCIIEPUMEHTAITh
IKCIIEPUMEHTANIBH | IKCHEPUMEHTAJIbH | XUMUYECKOTO HCCIICAOBAHUSA U | HBIX JaHHBIX U
bI€ MCCICOBAHUS | BIE UCCIICAOBAHMS | MCCICIOBAHUS HCTIBITAHUS IO aHanm3sa
1 MCTIBITaHUS IO U UCTIBITAHUS 10 HPOCTHIX U | 3agaHHOU MOTyYEeHHBIX
3aJaHHOU 3aJlaHHOM CIIO’KHBIX METOJIMKE, pe3yIbTaTOB;
METO/IHKE, METOJIHKE, BEILECTB npu | coduparb U TOTOBHUT OTYETHI
TIPOBOJUTH cobupath 1 penieHun AQHAJIN3UPOBATH IO BBITOJTHEHHON
HaOIIOICHUS U aHAITN3NPOBATh IKCIIEPUMEHTANb | JIUTepPaTypHbIE HCCIIEI0BATEIbCK
HU3MEPEHHS C JUTepaTypHbIC HBIX 32124 JaHHbIC oii pabote
y4eToM JTAHHbIC
TpeboBaHMit OIIK-5.2
TEXHUKH Criocoben
0e301acHOCTH, MPOBOUTH
00pabartbIBaTh U HAOJIOICHUS 1
HHTEPIPETUPO H3MEpEHHsI C
BaThb y4eToM
9KCTIIEPUMEHTANbH | TpeOoBaHUIt
ble TaHHBIE TEXHHUKU
0e30MmacHOCTH
OIIK-5.3
Cnocoben
00pabaTsiBaTh U
HUHTEPIPETUPOBAT
b
IKCTIEPHUMEHTAIIbH
bI€ JAHHBIE,
TOTOBHUTH OTYETHI
10 BBITIOJTHEHHOM
HCCIIe/I0BaTENbCK
oif paboTe
Ipodeccuonans | MK-5 IK-5.3 OCHOBbI TEOpPHUH | HCIOJIb30BaTh OCHOBHBIMHU
HbIE HaBBIKU Crocoben l'oToB XUMUYECKOH 3HaHHUE CBOWCTB 3JIeMEHTapHbIMU
OCYIIECTBIIATH HCIIOJIb30BATh CBSI3H B | XUMHYECKHX METOJaM1
MpoBeIeHHE 3HAHKE CBOMCTB COETINHEHUSX JJIEMEHTOB, XHUMHUYECKOTO
pabot o XHUMHUYECKUX pa3HBIX  THUIIOB, | COCAMHCHUIA U HCCIIEI0BAHUS
06paboTke u JIIEMEHTOB, CTpOeHue MaTepuaIoB Ha MPOCTHIX U
aHaIU3y HayYHO- | COCAMHEHHH M BEIIECTBA, MX OCHOBE IS CIIOXKHBIX
TeXHquCKOﬁ MaTE€prUalioB Ha UX OCHOBHBIC pemI€HuA 3aaa4 BCIIECTB IIpU
uH(MOpPMAIHHU U OCHOBE ISt 3aKOHOMEPHOCTH | MPOdecCHOHATbH | pelIeHHn
pe3yJIbTaToOB pelieHus 3anaq IIPOTEKAHUs Ol IESATELHOCTH | MPUKIATHBIX
HCCIIE0BAHU, npo(eCCHOHANBH | XUMHYIECKHX 3aaq
BBITIOJIHSTH Oif IESITENIBHOCTH | TPOIECCOB;
IKCIIEPUMEHTHI 1 XHUMHUYECKUE
oopMITSITH cBoOlicTBa
Ppe3ynbTaThl JJIEMEHTOB
UCCcIeI0BaHUN U Ppa3Iu4HBIX
pa3paboToK, rpyrm
TOTOBHOCTb Ilepuoaudeckoit




OCYIIECTBIISATH
MOJITOTOBKY
JOKYMEHTAIHH,

CHCTEMBI U WX
BaKHEHIITX
COCAMHCHMUM,

MIPOEKTOB ITaHOB
U IPOTrpamMM
MIPOBEICHUS
OTZENBbHBIX
3TanoB paboT

B pesynbrare uzydeHus AUCHUILTAHBI 00YYArOIIUNACS JOKEH:

3HaTh:

- TEPMHUHOJIOTHIO 1 HOMEHKJIATYPy BaXKHEHIINX XUMUYECKUX COCIMHEHU;

- OCHOBHBIC ITOHATHS ¥ 3aKOHBI XMMHU,

- DJIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYI;

- OCHOBBI TEOPUU XMMHUYECKOW CBSI3M B COCAMHEHMSIX PA3HBIX TUIIOB, CTPOCHHUE BEILECTBA B
KOHJICHCHPOBAaHHOM COCTOSTHUU;

- XMMHYECKHE CBOMCTBa 3JIEMEHTOB pa3inyHbIX TIpynn Ilepuonnueckoid cucteMbl U UX
BaXXHEUININX COCTUHEHUH,

- CTPOEHHUE U CBOMCTBA KOOPJIUHAIIMOHHBIX COCTMHEHU;

- OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX MIPOIIECCOB U XapaKTEPUCTHKU
PaBHOBECHOT'O COCTOSIHUS,

- METO/Ibl OITMCAHUsI XUMUYECKUX PABHOBECUH B PACTBOPAX JICKTPOJIUTOB,

- HA3HAYCHHE U 00JIACTH MPUMEHEHHUS OCHOBHBIX XMMHUYECKUX COCTUHCHHUI;

- OCHOBHBI€ DJIEMEHTAapHBIE METOAbl XUMHUYECKOTO HCCICAOBAHHUS MPOCTBIX M CIIOMKHBIX
BEILIECTB MIPU PEIICHUU SKCIIEPUMEHTAJIBbHBIX 33/1a4;

- COBPEMEHHBIC MaTEeMAaTHYECKUE U (GU3UKO-XUMHUYECKUE METOIBI IJIsl PEIICHUS 3a/1a4
po¢eCCHOHAIBHON JAEATEIHHOCTH

- npaBuia paboThl B XUMHUYECKOH J1abopaTOpHH.

YMerhb:

- UCIOJIb30BaTh OCHOBHBIC MOHSATHS U 3aKOHBI €CTECTBEHHBIX HAYK;

- HUCIOJIb30BaTh OCHOBHBIE 3JIEMEHTAPHBIE METOJIbI XMMHUYECKOTO HCCIEAOBAHUS MPOCTHIX U
CJIOKHBIX BEIIECTB MPU PEIICHUH dKCIIEPUMEHTATBHBIX 33]1a4,

- AQHAJIM3UPOBATh U UCIIOJIB30BATh 3HAHUSA O CTPOECHUU BEUIECTBA, IPUPOJI€ XUMHUECKOU CBSA3U
B Pa3IMYHBIX KJAcCaX XMUMHYECKUX COCAMHEHUH ISl TTIOHUMAaHHUs CBOWCTB MaTe€pHAlIOB U
MEXaHU3Ma XUMHUUYECKHUX MPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MUPE;

- TPUMEHSATH OCHOBHBIC DJIEMEHTAPHBIC METObl MATEMATHUYECKOTO aHAJIN3a U
MOJICJIUPOBAHUS;

- OCYUIIECTBJISITh SKCIIEPUMEHTAJIbHBIE UCCIICIOBAHUS M UCTIBITAHUSI 110 3aJITaHHOW METO/IHKE,
coOupaTh U aHATM3UPOBATH JINTEPATYPHBIE TAHHBIE;

- 0oOopMIISATH PE3yIbTaThl AKCIEPUMEHTAIBHBIX U TEOPETHUECKUX padboT, (HopMyIupoBaTh
BBIBOJIBI,

- WCIOJIb30BaTh 3HAHWE CBOMCTB XMMUYECKHUX DJIEMEHTOB, COSAMHEHUN M MATEPHAIIOB HA WX
OCHOBE JIJIS PeleHus 3a7a4 MpohecCUuOHATBHOM NeSTEIbHOCTH.

Baagern:

- HaBbIKAMM HCIIOJB30BAaTh 3HAHUA O CTPOEHUHU BEIIECTBA, MPUPOJE XHUMHYECKON CBSI3M B
Pa3UYHBIX KJaccaX XHUMHYECKHUX COCAMHEHUW JIsi TIOHMMAaHHUS CBOWCTB MaTe€pUalOB U
MEeXaHU3Ma XUMHUUYECKHUX MPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MUPE;

- HaBbBIKAMHM aHaju3a W MOJCIUPOBAHUSA, TEOPETUUECKOTO U  IKCIEPUMEHTAIHLHOTO
HCCICAOBAaHUS XHMUUYECCKHX COCAUHCHUIM;

- OCHOBHBIMH 3JIEMEHTAPHBIMHU METOJAMU XHMHUYECKOTO UCCIICIOBAHMSI MIPOCTHIX U CIIOKHBIX
BEIIECTB NP PEIICHUH MPUKIIATHBIX 3a/1a4;

- HaBbIKaMHM HUCIIOJIb30BAHUEM CIPABOYHON XUMHYECKOU JTUTEPATYpHI;

- METOJIaMH MPOBEJCHUS XUMUIECKUX PEAKIIUN U TIPOIIECCOB




- mpueMamu paboThl ¢ XUMUYECKOH MOCY0H, BECaMH, YCTaHOBKaMH U IIPUOOpaMu;
- HaBbIKaMU 00pabOTKU 3KCHEPHUMEHTANbHBIX JaHHBIX U aHAIHM3a MOJTYYCHHBIX PE3yJIbTAaTOB;
- HaBBIKAMH MOJTOTOBKH OTUYETOB I10 BBIMOJTHEHHOHN HCCIIEIOBATENBCKON paboTe.

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

Beero 5 Cemectp No .
Bun yuebnoli paboThl
akaj.
3.6. |akafd.d.| 3.c. q 3.e. akaj. 4.

OO0111as TPYA0EMKOCTh JTHCIUILIHHBI 12 432 7 252 5 180
KonTakTHasi padora - ay1iuTOpHbIE 1,26 453 074 | 26,65| 0,52 18,65
3aHATHA:
B TOM 4ucJie B popMe NpaKTHYECKOM i i i i i i
MOATrOTOBKH
JIlexium 4 2 2
B TOM YHCJIC B (pOopMe IPaKTHUYECKON ) ) i ) i )
[1OJITOTOBKHU
[IpakTuueckue 3ausarus (I13) - - -
B TOM YHCJIC B (pOpMe IPaKTUYECKON ) ) i ) i i
[MOJITOTOBKHU
JlaGopaTopHsie padoTs (JIP) 40 24 16
B TOM YHCJIC B (pOopMe IPaKTUYECKON i i i i i i
[1OJITOTOBKHU
CamocTosiTejibHAsi padoTa 10,06 362 5,92 213 4,14 149
CaMOCTOSATEIbHOE U3YUEHHE Pa3/IeNIOB 188 113 75
M CITUIIINHEI
BrITIOTHEHNE KOHTPOJIBHBIX paboT 126 76 50
[ToAroTOBKA K BBHIMOIHEHHUIO JTA0OPATOPHBIX

48 24 24

ab0T 1 ohopMIIEHHE OTYETOB
3auem, sxzamen
JK3amMeH 0,68 24,7 0,34 | 12,35| 0,34 12,35
KonTakTHas paboTa - MpoMexXyTOUHast 13 0.65 0.65
aTTecTalus
[ToAroToBKa K 3K3aMEHY. 24,7 12,35 12,35
6. COIEP KAHUE JUCHHUIIJINHBI
6.1. Pa3aennl AMCHUILIMHBI U BUAbI 3aHATHH
aK. yacoB
B T.4. B T.41. B T.1. B T.4.
B B B B
Ne Pasien AMCIMIIHHET Beero dhopme Jlekumn dopme Ipak. dopme JIa6. dopme Cam.
n/n NMpaKT. NpaKT. 3aH. NpaKT. padoTsl MPAaKT. padora

moJar.

nmoar.

nmoar.

moar.

OCHOBHBIE TOHATHS
U 3aKOHBI XUMUU )
Crtpoenune aToMa u
CHCTEMATHKA

60




XHUMHUYECKUX
3JIEMEHTOB.
Ilepuonuueckuit
3akoH JI.1.
Menneneena.
Xumudeckas CBI3b U
CTPOEHHUE MOJIEKYJ

OCHOBHEIE
3aKOHOMEPHOCTHU
MPOTCKAHUS
XUMHYECKHX
MPOIIECCOB.

48

PactBoOps! U npyrue
JTICTICPCHBIC
cucteMbl. CriocoObI
BBIpAKCHUS
KOHLEHTpaLuui
pPacTBOpOB.
DNeKTPOTUTHICCKAS
aucconuanusa nu
HNOHHBIC peaKum/I.
I'upponus coneil.
KommekcHsie
COCOANHCHUSA

12

57

OKHCINUTENLHO-
BOCCTAHOBUTCJILHBIC
peaKIuu.
DIeKTPOXUMUYECKHE
MIPOIIECCHI.

48

Tloozomosxa k
OK3AMEHY

12,35

Koumaxmmnas
paboma —
NPOMENCYMOUHAs
ammecmayus

0,65

Bcero 1 cemectp

252

24

213

IIpocroe BelecTBo.
bunapusie u
CJIOJKHBIE
XMMHYECKHE
COEIMHEHUS

30

XUMHUS COeTUHEHUN
S-3JIEMEHTOB

30

10.

XUMUS COeTUHEHUN
d->1eMeHTOB

30

11.

XUMUS COeTUHEHUN
P-3JIEMEHTOB

43

12.

XuMus COCTUHCHHUI
f-aeMenTOB

16

15.

Iloocomoska k
9OK3AMEHY

12,35

16..

Koumaxmmnas
paboma —
NPOMENCYMOUHAS
ammecmayust

0,65

17

Bcero 2 cemectp

180

16

149

18.

Hrorozalm?2
ceMecTpbl

432

40

362




6.2. Conep:xaHue pa3/iei0B M CHUIITHHBI

HaumenoBanmue pasaena

Ne AUCHHILIMHBI Copep:xanue pasaeia
pa3aena
1. Pa3znen 1 Xumus kax 1.1 Ocnoguvie nouamus u 3axkonsl xumuu. llpenver W 3amaun oOmWEH u

pa3zen ecCTeCTBO3HAHUS —
HayKa O BEIIeCTBaX U UX
MPEBPAICHUIX

1.1 OcHOBHEIE TOHATHUS K
3aKOHBI XUMUHU

1.2 Crpoenmue aToma
CHCTEMATHKA XUMUYECKUX
aneMeHToB lleproanueckuit
3akoH JI.1. Menneneena.
1.3 Xumnueckas CBSI3b U
CTPOCHHUE MOJICKYJI

HEOpraHU4Yeckol XuMuH. MecTo XMMHM B CHCTEME €CTECTBEHHBIX HayK. 3ajauu,
CTOSILIIME Mepesl XUMUYeCKol Haykoi. PopMbl cymecTBoBaHus Matepud. OCHOBHBIE
XMMHUYECKHE MOHATUS: aToM, HOH, MOJEKyJa, IPOCTOE BEIIECTBO, OHHApHOE
COeIMHEHHE, CloXkHOoe coenrHeHne. CoBpeMeHHass HOMEHKIAaTypa HEOPTraHUIECKHX
BEIIeCTB. MEXAyHapoqHAs CHCTeMa eIMHHUI (U3NYECKHX BEIHYMH U ee
IIpUMEHeHNe B Heopranndeckoil xumun. OcHOBHBIE equHUIE! cucteMbl CH.
@dyHnameHTaNbHBIE M YacTHBIE 3aKOHBL 3aKOH COXPAHEHHS MacChI-D)HEPIHHU;
3aKOH OSKBHBAJIEHTOB, IIOCTOSIHCTBA COCTaBa, KPAaTHBIX OTHOIICHHWI, ABOTampo,
ypaBHEHHUE COCTOSIHHS UJIEANbHOTO Ta3a.
1.2 Cmpoenue amoma. Kpatkas UCTOpUS pa3BUTUS TEOPHU CTPOCHUS aToMa. Sapo
U 3NEKTPOHHAss O00ONOYKa aroMa. OKCIEPHMEHTAlbHBIE OCHOBBI COBPEMEHHOM
Teopuu cTpoeHust atoma. IloHsATHE O KBaHTOBOIl MexaHuke. BoiHOBBIE CBOlCTBa
MaTepHaJIbHBIX O0BCKTOB. YpaBHeHHe J¢ bpoins.  JIBoiicTBeHHas mpupoja
anektpona. [lpuHmun — HeompeneneHHoctedl [eifsenOepra. BomnoBas ¢yHKums.
DJeKTpOHHAs IUIOTHOCTh. KBaHTOBO-MeXaHHMYecKas MOJedb aToMa. YpaBHEHHE
pexunarepa n ero penieHWe A aToMa BOAOPOJAA. XapaKTEPUCTHKA COCTOSHUS
JNIEKTPOHOB CHCTEMOH KBAHTOBBIX YHCEN, WX (DU3MUECKUH CMBICH, NPUHUMAaeMble
3HaueHHsl. ATOMHBIE opOuTamu ms S-, P-, d- u f- cocrosiHMit IMEKTPOHOB aTOMa.
MHOTO31IEeKTPOHHBI aTOM. DHEpreTHYeCKHe YPOBHM M IOAYPOBHH B aTOME.
MakcuMalnbHOE YHCJIO 3NEKTPOHOB Ha JIEKTPOHHBIX YPOBHSAX, MOAYPOBHIX U
aroMHubIX opOuTamsax. [punnumn Ilaymu. CnuH snexkTpoHa. OCHOBHBIE NPUHIHUIIBI U
NpaBWjIa pPAaclpeeieHus SJIEKTPOHOB B MHOTO3JIEKTPOHHBIX aToMax: IPHHIUII
HauMeHblIe sHepruu, npasuna Kneukosckoro, XyHnna. CokpallleHHas M IOJHAs
JIEKTPOHHASI M 3JIEKTpOHHO-Tpaduueckas popmyia atoma. [Ipockok amexTpoHa. S-,
p-, d- u f-amemenTHL.
1.3 Ilepuoouueckuii 3axkon u Ilepuoduueckan cucmema INeMEHMO8
J.U.Menoeneesa. Ilepmonmueckuii 3axon J[.11.MeHneneeBa W €ro CoBpeMEHHas
¢dopmymuposka. [lepuoamueckuii 3axoH, [lepronuueckas cucremMa u MepHOIUIECKAs
tabmuua snemeHToB J[.M.MenneneeBa. CTpyKTypa MEpUOIMYECKOH CHCTEMBI.
Iepronsl, rpymmbl, HOArPYHNbL. V3MeHeHHEe CBOWCTB 3JEMEHTOB MEPUOANYECKOM
cUCTeMB! (BEepTHKAJIbHAsI M TOPU3OHTANbHAs aHanoruu). [lepuonudeckas cucrema u
ee CBA3b CO CTpocHHeM aroma. Pacrmonoxenue S-, p-, d- u f- amemenrtoB B
Iepromnueckoli cucteMe. TWIHYecKMe W HETHNUYECKHE 3JIeMeHTHL. [loiHble M
HETIOJHBIE HJIEKTPOHHBIE aHAJOTH. [leprHoandeckoe N3MEHEHNE CBOMCTB IEMEHTOB.
ATOMHBIE W HMOHHBIE PaJHyChl HX 3aBHCHMOCTb OT 3JIE€KTPOHHOTO CTPOCHUS M
CTENEeHN OKHUCICHHWA. OHeprus HOHW3aIMy (MOTEHIMAl HOHW3AIMH) aTOMOB U
HOHOB; BOCCTAHOBHTEIBHBIE CBOMCTBA; CPOJCTBO K IJIEKTPOHY (OKHCINUTENbHBIE
CBOWCTBA).
1.4 Xumuueckas ceazv u cmpoenue monexyi. Bzaumonericrsue atomoB. [IpyuunHbl 1
yclioBHE 00pa3oBaHMsS XMMHUYECKoW cBs3M. [Ipupona xummudeckoil cBszu. OCHOBHbIE
BBl M MapaMeTpbl XUMHUYECKOH cBsi3u. KoBaneHTHas xumudeckas cBsizb. OCHOBHBIE
TIOJIOKEHKST MeToIa BaleHTHBIX cBsizell (BC). PaBHOLCHHBINH M JOHOPHO-AaKIIENTOPHBIH
MEXaHH3MBI 00pa30BaHUs KOBAJIEHTHOW CBs3HM. BanmeHTHOCTH snemeHTa. OOpazoBaHue
KpaTHBIX CBs3€i: G-, M- M O-CBSBU, MX OCOOCHHOCTH. OIEKTPOOTPHIATEILHOCT
anemMeHTa. [lonsipHas 1 HeToJsIpHAst KOBaJIEHTHAs CBsi3b. CBOICTBA KOBAJICHTHOMN CBSI3H:

HACBIIIIAEMOCTh, ~ HAIPABICHHOCTh,  IOJSPH3YyeMOCTh. | HOpUIM3Alisi — ATOMHBIX
opburaneii: sp- , Sp>- u Sp3- rubpuausamyy. JUIOIbHBIE MOMEHTBI H CTPOEHHIE MOJIEKYJL.
OCHOBHbIE ~TOJNOXKEHHMS MeEToAa MOJNEKYJspHbIX — opOutaneil. (MO  JIKAO).

Dueprernueckue quarpamMmbl MO. Cs3bIBaIOIINe, HECBA3BIBAIOIINE U PA3PHIXJIIOLIHE
MO. [locnenosarensHOCTh 3amonHeHHs MO B JIBYXaTOMHBIX T'OMOSIEPHBIX U
reTeposIePHBIX MOJIEKyax aeMeHToB 1 u 2 mepuona. Ilopsmok cessu. OObsicHeHue
MarHUTHBIX CBOMCTB MOJIEKYJ U HOHOB ¢ mosunuii Meroma MO. MoHHas xumudeckast
CBsI3b KaK TPEIENBHBIN CITy4ail KOBJICHTHOW MOJIIPHOM CBSI3U. MexaHI3M 00pa3oBaHus,
9NEKTPOCTAaTHIECKOE  B3aHMOJEHCTBHE  HMOHOB,  CBOMCTBAa  (HEHACHIIIEHHOCTb,
HEHAIpaBJIEHHOCTh). MeTayieckas CBs3b KaK KpaliHWH cliydaid JeNOKaJn30BaHHOM
CBs3M, €€ XapakTepHble ocoOeHHOCTH. CBOWCTBA ~ METAUIMYECKOH  CBS3H
(HeHACBHIICHHOCTh M HEHANpPaBJICHHOCTb) W  (PU3MYECKHE CBOICTBA METAIUIOB:
METAJUTMYECKHil OJIeCK, HEMpo3pavyHOCTb, TEIUIONPOBOAHOCTD, AJIEKTPOIPOBOAHOCTS,
IJIACTUYHOCTh. MEXMOJIEKYIIPHOE B3aUMOJACHCTBHA. DHEPrus MEXMOJIEKYJIIPHOIO
B3anMOAEHCTBHS. B3anMomeHcTBHS MeX/Ty MOJSIPHBIMI M HETIOJSIPHBIMU MOJIEKYJIAMH:
OpHEHTAIIMOHHOE, HHIYKIMOHHOE, HCIIEpCHOHHOe (CHibl Ban-nep-Baansca). Binstaue
TEMIIEPaTypbl M PAaCCTOSHUSI MEXAY MOJEKyJaMH Ha SHEPTHI0 MEKMOJEKYJIPHOrO
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B3auMoJieicTBrs. BogopoaHas cBsi3b. DHeprust U AJMHA CBS3U. MeXMONEKyJsipHas U
BHYTPUMOJICKYJISIpHAsl. BimsHHE BONOPOAHON CBA3M Ha CBOMCTBAa BEIIECTBA:
TEMIICPaTypy IUIABJICHUS, KUIICHUS, CTCTICHb JUCCOIMAIIMN B BOJHOM PacTBOpPE U JIp.).
CrpocHre BemecTBa B  KOHACHCHPOBaHHOM  COCTOSIHHMH. TBepioe,  JKHIKOE,
razo00pasHoe, Ia3MEHHOE COCTOSHUS, X 0coOeHHOCTH. KpucTammueckoe cocTosHue.
Uzomopdusm, monmumop¢usm. THIBI  KPUCTAIMYECKUX — PEIISTOK:  aTOMHAd,
MOJICKYJSIpHAsI, HMOHHAs, MeTauimueckas. Ilpupoma cCBA3M MexXIy dYacTHLAMH B
Pa3IMYHBIX THIAX KPHCTAUTMYECKHX pemeTok. JKupkoe u aMopdHOEe COCTOSHUS, HX
0COOCHHOCTH.

Pa3snen 2 OcHOBHEIE
3aKOHOMEPHOCTHU
MPOTEKAHUST XUMUYECKUX
MPOLIECCOB.

2.1 OCHOBBI XHUMHUYECKOMN
TEPMOIMHAMUKHI

2.2 XuMu4Jeckass KHHETHKA
Y XMMHYECKOE PABHOBECHE

2.1 Ocnoevt xumuueckoii mepmoournamuxy. OCHOBHBIE TOHSTUS XUMHUYECKOM
tepMommHamukd.  Cucrema, asa. Kinaccudukarmst cucreM:  H30NHPOBaHHEIE,
HEW30JIMPOBAHHbIE, 3aKPBITBIC, OTKPHITHIE CHUCTEMBL. ['OMOrE€HHBIE M TeTepOreHHBIE
cucteMsl. [Tapamerpbl ¥ (QYHKIMH COCTOSHHS CHCTEMBL. 3aKOH COXPAHCHHS SHEPIUH.
Ilepoe Hauamo TepMOIWHAMUKK. BHYTpEeHHSI SHEPrus CHCTEMBI U SHTANBIIHA.
TennoBoit 3¢dekr xumuueckoi peaxiym. TepMoxumus. DK30- U 3HIOTEPMUYECKUE
peaximy.  TepMmoxummdeckne ypaBHeHus. IloHsTHe o0 CTaHZApTHOM COCTOSIHHU
BemrectBa. CTaHIapTHAs SHTAJIBINS 00pa3oBaHMS BellecTBa. 3akoH ['ecca M crencTBHsL
n3 Hero. Bropoe Hawano tepmouHamuky. [lomstme o6 sHTpormm. l3meHeHue
SHTPONIMM B XHUMHYECKHX IIporeccax ¥ (ha3oBBIX IIepexojax. OHTAIbIMHHBI K
SHTPONMIHBIA  (akTopbl mporecca. YpaBHeHMe [mOOca. Omeprusi [mbbca —
TEPMOVHAMUYIECKUH KPHTEPHH BO3MOXKHOCTH MPOTEKaHUsS XUMHYECKOTo Iporecca,
YCTOMUMBOCTH BEILIECTBA.

2.2 Ocnogbl Xumuueckoii KuHemuxku u Xumuueckoe pasnogecue. Ilonstue o
XUMU4Yeckoii  kuHetuke. CKOpPOCTh  XMMHYeckod  peaknuu. llopsmok u
MOJIEKYJSIPHOCTh pEaKkIUH. 3aBHCHMOCTb CKOPOCTH XHMHYECKOH pEakmuH OT
KOHIICHTpAUH. 3aKOH JIEWCTBHSI MacC JUISi TOMOTCHHBIX M IeTEPOI€HHBIX CHCTEM.
3aBUCHMOCTh CKOPOCTH XHMMHYECKOH peakuud OT TeMIeparypbl. OHeprus
aKTUBAaLlMM pPEaKUW¥, aKTUBHbIE MoyleKynsl. [IpaBuno Bant-T'odda, ypaBHeHue
AppeHnyca 1 Ipeensl HX MPUMEHHMOCTH.

[lonsiTHe 0 TOMOTEHHOM M TeTEPOTeHHOM KaTaim3e. [IpuMepsl KaTaluTHYecKHX
MIPOLIECCOB B NMPOMBIIIIEHHOCTH. XUMHIECKOE PAaBHOBECHE: TEPMOJHMHAMUYECKOE U
KHHETHYEeCKOe YCIOBHE. 3aKoH MAeHCTBHA MacC Il OOpaTUMBIX MPOIECCOB.
Koncranra xummudeckoro paBHoBecHsA. CBS3b CTaHAAPTHOTO HM3MEHEHHUSI SHEPTUH
I'mb6ca ¢ KOHCTaHTOW XHMHYECKOTO paBHOBECHS: ypaBHEHHE H30TepMbl BaHT-
Tobda. Cwmemienne xumumdeckoro paHoBecus. [lpuniun Jle Illarense-BanT-
lodda-bpayna. Bamsuue mnapameTpoB mpomecca Ha CMELICHHE XHMHYECKOTO
paBHOBecHsI.

PactBops! 1 npyTHe
JIICTICPCHBIC CHCTEMBI.
Crioco65b1 BhIpaXeHUS
KOHIIEHTpallui pacTBOPOB.
DNEeKTPOTUTHYECKAS
OUCCOLMALYsS 1 HMOHHBIC
peakuuu. I'maponus coneil.
KomrmutekcHbIe coeTHHEHUS

3.1 Jlucnepcuvie cucmemsbl. JluCriepcHBIE CHUCTEMBL: JaucrepcHas  (asa,
IWCTIepCHOHHAsT cpefa. Kiaccmpukanus TUCTIEPCHBIX CHUCTEM II0 arperaTHoOMy
COCTOSIHMIO M pa3Mepy 4dacTull. VcTuHHBIE pacTBOpHL. PacTBopeHme Kax
CaMOIIPOM3BOJIbHBIN  (pH3MKO-XMUMHUUecknii mpouecc. TermoBble dddexTsl mpu
pactBOpeHnH. PacTBopHTEeNh U pacTBOpeHHOE BellecTBo. PacTBopuMocTb. BinsHue
Ha pacTBOPUMOCTh TEMIepaTypsl ¥ JaBieHus. KpuBas pacTBOPUMOCTH.
Koa¢pduimeHT pacTBOpUMOCTH M MaccoBas [0S PACTBOPEHHOTO BEIIECTBA B
pactBope. HacplmeHHBIE W TIEpeCHIIEHHBIE pPAacTBOPHL. —Pas0aBieHHBIE U
KOHIIGHTPUPOBaHHBIE pacTBOPBL. CIOCOOBI BBIPAKEHHS COCTaBa PAacTBOPOB:
MaccoBas JI0JIs, MOJIApHAsl OIS, MOJISUTBHOCTh PAacTBOpPa, MOJISIpHAst KOHIICHTPAITHS,
MOJIsipHasi KOHIIEHTPAIHUs BellecTBa SKBUBAJIICHTOB U TUTP PacTBOpA.

3.2 Pacmeopvt Inekmponumos. Teopuu xucnom u ocnosanuii. Bona xak
HOHM3MPYIOUIMH pPacTBOpPHUTENb. BoJHBIE pPacTBOPBHI AEKTPOIUTOB. OCHOBHBIE
MOJIOXKEHUS] TEOpUH 3JIeKTponuTHdeckoil nucconnaryu C.Appenuyca. ConbppaTanus
HOHOB M Mouiekysl. CuibHble M ciiabble 3IeKTPONUTHl. VICTHHHAsS M KaXymascs
crereHb aucconmanui. KoHcTaHTa nucconuanuy (KOHCTaHTa KHCIOTHOCTH U
ocHoBHOCTH). CTymeHuaras JucCONManmus CIHa0BIX  DJEKTPOJIHMTOB. 3aKoH
pasbasnenns OcTBanbna. BrnmsHMe KOHIEHTpaUM OJHOMMEHHOTO HWOHAa HA
JIMCCOIMALUIO CIIA00TO 3IEKTPONUTA. 3aBHCHMOCTD CHIIBI KHUCIOT M OCHOBAaHHII OT
3apsa U paguyca neHtpansHoro noHa. Cxema Koccens. Mi3MeHeHHe CHIIBI KHCIIOT
OCHOBaHMHM MO rpynmam U nepuojaM Ilepromuueckoid cUCTeMbL. AMQOIHUTEL
HMonHoe mpousBereHue BOJbL. Bomopoansiidi mokazarenb. Cuiaa KHUCIOT W
OCHOBaHI/IP'I, KOHCTaHTa KHCJIOTHOCTH M KOHCTAaHTa OCHOBHOCTH MW HX CBA3b IJIA
KHCHOTHO-OCHOBHOﬁ COl'[pf[)KeHHOﬁ Tapebl. E)lHHaS[ mIKajia KUCJIOTHOCTHU JJI1 BOOHBIX
pactBopoB. CriocoOs! pacuera pH crimbHBIX M cIa0bIX rHAPOKCHIOB. PaBHOBecHe B
CHCTEME MaJIOPaCTBOPHMBIN JIIEKTPOIUT-HACKIIICHHBIH pacTBOp. [Ipom3BeneHme
pacTBOpPUMOCTH. YcCIIOBUSI 00Opa3oBaHMS M pacTBOPEHMS OCankoB. Peakmum B
pacTBopax JIEKTPOJHMTOB, MPOTEKArOIe 03 HM3MEHEHUS CTENEeHU OKHUCICHUS
JJIEMEHTOB, BXOJSIIMX B COCTaB PEArcHTOB. YCJIOBHS INPOTEKAHUs PEakiHil B
pacTBopax AJIEKTPOIUTOB. MONEKYJSIpHBIE W HOHHO-MOJISKYJISIPHBIE YPaBHEHHS
peaxuuii.
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3.3 I'uapouus coJreid. Tumnel rugpoimsa. KoHcTaHTa U cTeneHb rMIpou3a, CBI3b MEKITY
HUMH W KOHLEHTpamued comi B pactBope. CHocoOBl yCHICHHWS W HOJABJICHHSI
ranponmza. CTyneHYaThli 1 HeoOpaTUMBII THAPOIH3.

3.4 KommiekcHole coenuHennsi. KoopmuuaimonHas Teopust A.  Bepaepa.
KommnekcooOpasoBateny,  auraHipl, KOMIUIEKCHL. — KoOOpIMHALMIOHHOE — YHCIIO
KOMILIEKCO00pa30BaTelis, ICHTAaHTHOCTb JIMraHaoB. HoMeHKIaTypa, Kiaccupukaius u
crniocoOb! momyuyenuss KC.. Koncranta o0pa3oBaHus KOMIUIEKca. XUMHYECKas CBSA3b B
KC. OcnoBusie nonoxenust merona BC. CTpoeHre 1 MarHUTHBIE CBOMCTBA KOMILIEKCOB.
CrIeKTpOXMMHYECKHI PSA JUTaHNOB. BHYTpH- M BHEIIHEOpOHTAIBHBIE KOMIUIEKCEHI.
Bricoko- u Hu3koctimHOBbIe KoMmiuiekehl. M3omepus KC. PaBuosecus B pactBopax KC.
KoHcTaHnTa HeCTOMKOCTH KOMILIEKCA.

OKHCIIUTENBHO-
BOCCTAaHOBHTEJIbHEIC
peakuuu.
DNEeKTPOXUMUYECKHE
MIPOLIECCHI.

4.1 Oxucnumensno-eoccmanogumensvhsle peakyuu. Ponb B mpupome u
MIPOMBIIITIEHHOCTH. BakHelmne oxuciutenn u  BoccTaHoBuTenu. CremeHb
okucineHus.  OKUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ CBOWCTBA  COEAMHEHMH U
[epuognueckuii 3akoH. Kmaccuduxamuss OBP. MeToapl ypaBHHBaHHA: METOX
JNEKTPOHHOTO OajlaHca, HOHHO-3JIEKTPOHHBIH MeToJ. TepMoauHaMuueckasl OIlleHKa
HanpaBiieHHOocTH OBP. Bimsiane mapamerpoB peakiuy Ha TIyOWHY W HallpaBlICHUE
MIPOTEKAHHS OKHCIIHUTENIbHO-BOCCTAHOBUTEIBHBIX INpoueccoB. OKUCIUTENbHO-
BOCCTAHOBHTEIIHHBIN SKBHBAJICHT.

4.2 Ocnosvl 21ekmpoxumuu. DIEKTpOXUMHUYEcKHe Tporecchl. IIporeccsl,
MPOTEKAIOMNE TPH KOHTAaKT€ MeTalla C PAacTBOPOM DBIEKTPOJHTA. ODIEKTPOL.
JIBOMiHON dSJeKTpHYeCcKHH CIIOW. OJEeKTpoAHBIH moTeHumuan. CTaHAapTHBIH
JJIEKTPOAHBI NOTEHHUANl. PsAx XMMHMYECKOH aKTMBHOCTH METAJUIOB. Y CIOBHAs
KITacCUPUKALUSI METAUIOB 10 HMX AaKTUBHOCTH. YpaBHeHHe HepHcra. BnusHue
PacTBOPUMOCTH BEIIECTBA M KOMIUIEKCOOOPa30BaHMsI Ha 3HAUYCHHE SJIEKTPOITHOTO
MOTEHIMAIa MeTa/ula. [ ajdbBaHMYeCKHH sJieMeHT M ero pabora. Hanpspkenne
raJbBaHUYECKOr0 3JIeMEHTAa. KOHLEHTpAallMOHHBIM TraJbBaHUYECKUIl 3IEMEHT.
DJeKTpOXUMHUUECKas KOPPO3Us METAIOB. DJEKTPOJIU3 paclllaBOB U PAacTBOPOB
MEeKTposuTOB. [IOpANOK paspsaKu HMOHOB Ha 3NEKTPOAAX IPH  SIEKTPONU3E
PAacIIaBOB U PACTBOPOB IEKTPOIUTOB.

HpOCTOG BCIICCTBO.
EI/IHapHBIe U CIIOXKHBIC
XUMHYCCKUEC COCANHCHUA

IIpoctoe BemiecTBO — Kak (opmMa CyIIECTBOBAHUS 3IEMEHTA. AIUIOTpONUs U
nonuMOp(GU3M TPOCTHIX BEIIECTB. MeTawlbl W HEMETaUIbl B IEePUOANYECKOH
cucreme 31eMeHToB J[.M. Menneneesa Kpucramioxumuueckue CTpOEHHE MPOCTHIX
BEIECTB. DIJIEKTPOHHOE CTPOEHHE aTOMOB JJIEMEHTOB M KPHCTATIOXUMHYECKOE
CTpOEHHE NPOCTHIX BemecTB. OCHOBHBIE IIPHHIIMIIBI X CIIOCOOBI OTYyYEeHUsI IPOCTHIX
BelecTB: (pusnueckue u xumudeckre. Ooume Gpu3nveckue 1 XMMUYECKHe CBOICTBa
MeTauioB. XapakTepHbIE M YCTOWYMBBIC CTETICHW OKHCICHHUS, NX H3MCHCHHE B
nepuoAie U Mo TpynmnaM NepuoAudYecKod cuctembl snemeHToB JI.M.Menneneesa.
OTHOIIEHHE METAJUIOB K OKHCIHTEISIM: TPOCTHIM BEMIECTBAM — KHCIOPOZAY,
BOJIOPOMY, a30Ty, TaloreHaM, a30Ty; CIOKHBIM BEMIECTBAM - BOJE, BOIHBIM
pacTBopam Iienodei, KHCI0TaM, CMECSM KHUCIIOT.

HomeHnknatypa, knaccudukanus U moiydeHue OMHApHBIX coenuHeHHi. DakTopsl,
ONpefeNsIoIe CBOWCTBa OWHApHBIX COEAMHEHWH (pa3Mep aTOMOB, HX
UIEKTPOOTPULIATENHFHOCT, XapaKTep XUMUYECKOH CBSI3M) M 3aKOHOMEPHOCTH HX
n3meHeHns. COeMHEHHSI 3JIEMEHTOB C BOJOPOAOM, OKCHJBI, TaJOTEHUABI H Ap.
Knaccnduxanms clIoXHBIX cOeAMHEHHWH. ['MIpOKCHABI KaK XapaKTepHCTUUECKHE
coenuHeHHsl.  KHCIIOTHO-OCHOBHBIE — CBOMCTBA  THIPOKCHIOB, aM(OTEPHOCTH
ruApOKCHI0B. OKHCIHTETbHO-BOCCTAHOBUTENBHBIE CBOMCTBA ruapokcunos. Comn,
KIaccuUKanys, TepMUYecKas YCTOHYMBOCTh, PAacTBOPUMOCTh, OKHCIUTEIHHO-
BOCCTaHOBHUTENbHbIE  CBOicTBa.  CpaBHUTENBHAas  yCTOHYMBOCTH  CONed U
COOTBETCTBYIOLIMX UM KHCIIOT.

XUMUS COeTUHEHUN S-
3JIEMEHTOB

AnroputM oOuielt XxapakTepUCTUKU 3JIEMEHTOB Ha IpUMepe S- ajeMeHToB. O Mmecte
Bomopoma B Ilepumommueckoit cucteme. OOmas XapakTepPUCTHKA 3JICMEHTA,
HaxoXJeHHe B TpHUpoJe, NOIyueHHe U cBoiicTBa. M3o0Tomel, TepMmuUeckas
qucconpanus, (GuU3MYeCKHe W XUMHYECKHE CBoiictBa. JlaGoparopHble U
NPOMBIIUICHHBIE CIIOCOOBI MOMy4eHus. [ uapuapl, UX KiaccuuKanus, MoJTyuYeHUe 1
cBoiicTBa. [IpuMeHeHre BOI0OpOIa U €r0 COeTMHEHUHN.

CTpoeHHe aTOMOB S- BIIEMEHTOB, 3aKOHOMEPHOCTH W3MEHEHHS PailyCOB aTOMOB H
HMOHOB, JHEPrUU HOHM3ALMH, CPOJCTBA K DIEKTPOHY, 3JEKTPOOTPULIATELHOCTH,
KOOPJIMHALIMOHHOTO 4YMCJIa MOHOB, HW3MEHEHHUS KHCJIOTHO-OCHOBHBIX CBOWCTB
THJIPOKCUIOB. XapakTep XHMHUYECKOM CBS3M B COENAMHEHUAX. BoO3MOXKHOCTH
00pa3oBaHKs KOOPIMHAIIMOHHBIX coequHeHHH. OCOOCHHOCTH XUMHHU JIUTHA H
Oepwutusi. BaxHelilme COSIWHEHHS S- DJICMEHTOB: OKCHIBI, TEPOKCHIBI,
HaJIEPOKCUBI, O30HMIBI;, THMAPOKCHIBI, cOiIM. CrocoObl MOJIy4eHus, CBOMCTBa.
Mepsl TIpeIOCTOPOKHOCTH TpH pabore ¢ JUTHEM. TOKCHYHOCTh COCIMHEHHH
Oepwutus u 6apus. [[puMeHeHne IPOCTHIX BEMIECTB S- SJIEMEHTOB U X COSTUHEHHIMA.
KecTkocTh BOIBI U CIIOCOOBI €€ yCTPaHEHHS.
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Xumus coenuHeHui d-
3JIEMEHTOB

O6mast xapaktepuctuka.  OCOOCHHOCTH 3JIEKTPOHHOIO CTPOCHHsT atomoB d-
JJIEMEHTOB, MX BAJICHTHBIC COCTOSHUS. XapaKTepHbIE U YCTOWYMBBIC CTECIICHU
OKHCIICHUS 3JEMEHTOB. XapaKkTep XMMUYECKOH CBsI3U B coefuHeHusAX. CKIOHHOCTh
K KOMIUIEKcooOpa3oBaHMIo. BiisiHME NPHPOABI JIMTaHZOB Ha CTAOMIIM3AIHIO
crereHeld okucieHUs. OKCHIBL CHOCOOBI MX MOJNy4YeHHs, CBOMCTBA. V3MeHeHue
KHCIJIOTHO — OCHOBHBIX CBOMCTB OKCHJOB B 3aBHCHMOCTH OT CTENIE€HU OKHCIEHHS U
nonokernst d- amementoB B I1C. I'mapokcuapl: crocoOBl MOMyUYCHHMsI, U3MEHEHHE
KHCIJIOTHO-OCHOBHBIX CBOMCTB. O030p OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX CBOHCTB
coequHeHHiT d-31eMEHTOB, UX U3MEHEHHUE I10 MepUOaM ¥ Ipyniam. BiusHue cpemsl
Ha MPOTEKaHWe IIPOIECCOB. BakHeime coeAWHEHWS: TalUIbl, CYIbOHUIHL,
KapOuapl, HUTpUAbL. Brosorndeckas poib d-ameMeHTOB. [IpUMEHEHHE COCTMHEHHUI.

XuMus cCOeIUHEHUN P-
3JIEMEHTOB

O6mas xapakrepuctika. O0Imas XapakTepucTHKa p- 31eMeHToB. CTpOoeHHe aTOMOB,
BO3MOJKHBIE BAJICHTHBIE COCTOSHHMS, 3aKOHOMEPHOCTH M3MEHEHUS B MOATPYyNHax
pagMycoB  aTOMOB, UX SHEPIrHMM HOHHM3AIlMM, CPOACTBA K  DJIEKTPOHY,
NEKTPOOTPULATENHHOCTH, KOOPUHALIMOHHOTO YHCIIa HOHOB. XapaKTep N3MEHEHUs
KHCJIOTHO-OCHOBHBIX M OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB OJHOTHITHBIX
coefMHEeHHH. XapaKTepHble M YCTOWYMBBIE CTETICHW OKHCICHHUS DJIEMEHTOB, HX
H3MEHEHHE B IEpPHOJe U IO IPYIIaM INepHOANYECcKO cucTeMbl nmemeHtoB [I.U.
MenpeneeBa. Xapakrep XHUMHUYECKHX CBs3ell B coenuHeHHsX. CKIOHHOCTh K
00pa3oBaHMIO KAaTHOHHOM ¥ aHHOHHOW (opM, K KOMIUIEKCOOOPa30BaHHUIO.
Bopmoponurpie coenuHeHUst p- 3nmeMeHTOB. OKCHIBI p- 37eMeHTOB. CrocoObl ux
noiydeHus. VI3MeHeHHe KHCIOTHO - OCHOBHBIX CBOMCTB BBICHINX OKCHIOB -
3JIEMEHTOB II0 TIEpUOAaM M TpymmaM. ['HIpOKCHABI p- 3IE€MEHTOB: OCHOBAHHSA,
aM(OIHTHI, KUCIOTHI, UX MONydeHHe. I3MeHeHHe KHCIOTHO - OCHOBHBIX CBOWCTB
THIPOKCHIOB IO TEpHOJaM M TpyNIlaM, a TaKKe B 3aBHCUMOCTH OT CTEICHH
OKHCIJICHUSI P- DJIEMEHTOB, OOpa3yIOIIMX [Ba M OOJIbIIEE YHCIO THAPOKCHIOB.
OKHCIIATETEHO — BOCCTAaHOBHUTEIBHBIE CBOMCTBA COCAMHEHHUI P- 2JIEMEHTOB: 00LIne
3aKkoHOMepHOCTH. [IpuMeHeHHe MPOCTHIX BEIECTB P- JIEMEHTOB M X COCAMHEHHH.
Buonormueckas ponb.braroponnsie (nHEpTHBIE) rasbl. IlpakTHdyeckoe mpUMEHEHHE
0JIarOpPOJIHBIX Ta30B.

Xumus coequaenuit f-
3JIEMEHTOB

Jlantanougsl  (maHTaHHnel). OOmas XapakTEPHCTHKAa 3JEMEHTOB, CTEHNCHU
OKHCJICHHUS, HAXOXKICHNE B MPUPOC. XUMUUECKHE CBOCTBA MMPOCTHIX BEIIECTB U UX
H3MEHEHHE C BO3pAacCTaHMEM aTOMHOIO HOMepa d3JeMeHTa. [IpUYMHBEI CXOoICcTBa
CBOICTB JlaHTaHOKOB. YuacTtue f-opOuraieit B 06pa3oBaHHH XMMHYECKUX CBSI3CH,

BBICOKME KOOpIWHAUMOHHBIE 49ucna. JlantanommHoe cxkarne CoequHEHUS
naHTaHouOB. [IpuMeHeHNe TaHTaHONIOB U UX COCIMHEHUH.
AxtuHOMIBl (akTUHHIB). OOmas XapaKTepUCTHKA JJIEMEHTOB. XUMHYECKUE

CBOMCTBA MPOCTBHIX BeriecTB. Ydactue f-opOuraneit B 0Opa30BaHHH XHMHYIECKHX
CBsI3el, BBICOKHME KOOPAMHAIMOHHBIE YMCIAa. AKTHHOHMOHOE cxkartue. IIpumenenne
aKTUHOHJIOB 1 UX COSIUHEHHI.

IlepcneKTuBbI pa3BUTHSI TECOPETHUECKUX OCHOB XMMUHU.

7. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIbTATAM
OCBOEHMS JUCHUIIVINHBI

B pesynbrare ocBoeHus
JAUCHUININHBI CTYICHT
JIOJDKEH:

Paznen

Paznen Paznen Paznen Paznen Paznen Paznen Paznen
1 2 3 4 5 6 7 8 9

3HaTh:

TEPMUHOJIOTUIO U
HOMEHKJIATYypy BaXKHEUIINX
XUMHUYECKHUX COEIUHEHUH;

OCHOBHBEIC ITOHATUA U
3aKOHBbI XUMHWH,

QJICKTPOHHOEC CTPOCHUC
ATOMOB U MOJICKYJI;

OCHOBBI TEOPHH XUMHUYECKON
CBSI3U B COCIMHEHUSIX
Ppa3HBIX TUIIOB, CTPOEHUE
BEIIECTBA B
KOHJICHCUPOBaHHOM
COCTOSIHUH;

Paznen
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CTPOCHHE U CBOMCTBA
KOOPAWHAIIMOHHBIX
COCOUHCHHIA;

OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKaHMsI XUMHYECKUX
MIPOLIECCOB U
XapaKTEePUCTUKH
PaBHOBECHOTO COCTOSIHHS;

METOIbI OITMCaHUS
XMMHYECKHX PaBHOBECHH B
pacTBOpax AEKTPOIHUTOB,;

XHUMHYECKHE CBOUCTBA
9JIEMEHTOB Pa3INIHBIX
rpynn Ilepuonnyeckoit
CHCTEMBI U MX Ba)KHEHIITHX
COCOUHCHUIA;

Ha3Ha4YeHUe U 00JaCTH
MIPUMEHEHHS OCHOBHBIX
XHUMHUUYECKUX COCTUHCHUM;

10

OCHOBHBIC DJICMCHTAPHBIC
METOAbI XUMHUYECKOI'O
HCCJICA0OBAHMS TPOCTHIX U
CJIOKHBIX BCHICCTB IIPpH
peaIcHnn
OKCIICPUMEHTAJIbHBIX 3a/1a4;

COBPEMCHHBIC
MaTeMAaTHYCCKUE U (PU3UKO-
XUMHUYIECKHE METOJIbI ISt
peleHus 3a1a4
po¢heCCHOHATIBHOM
JICATSIIbHOCTH

12

IpaBuJIa paboTHI B
XMMHYECKOI 1abopaTopu.

YMmern

HCIIOJIB30BATh OCHOBHBIC
TIOHATHA U 3aKOHBI
CCTCCTBCHHBIX HAYK;

HCIIOJIB30BATh OCHOBHBIC
DJICMCHTAPHBIC METOAbL
XUMHYCCKOT'O UCCIICJOBAHUA
TIPOCTBIX U CIIOKHBIX
BEHICCTB IPU PCIICHUN
OKCIICPUMEHTAJIbHBIX 3aJ1a4;

aHAJU3UPOBATh U
HCTIONB30BaTh 3HAHUSA O
CTPOEHHH BELIECTBA,
MIPUPOJIE XUMHUUYECKOH CBA3U
B Pa3IMYHBIX KJlaccax
XUMHUYECKUX COCIUHEHUI
JUIsl TOHUMaHUsI CBOMCTB
MaTepHalioB ¥ MEXaHU3Ma
XIMHUYECKHX TIPOIECCOB,
MIPOTEKAIOIINX B
OKpY>KaloIIeM MHpE;

MPUMEHATH OCHOBHBIC
OJIEMCHTAPHBIC METOABI
MaAaTEMaTUYCCKOro aHaJim3a u
MOACITUPOBAHUSA,

OCYILECTBIIATH
JKCIEPUMEHTAJIbHBIE
HCCIEOBAHUS U UCTIBITAHUS
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110 3aJJaHHOM METOIUKE,
coOupaTh 1 aHATTU3UPOBATH
JIUTEpaTypHBIC JAHHBIC,

0hOPMIIATH PE3yIIBTATHI
9KCIICPUMEHTAIbHBIX U
TEOPETHYECKUX padoT,
($OpMyIUpPOBATE BBIBOJBI;

HCTIOJIb30BAaTh 3HAHUE
CBOMCTB XUMHUYECKHUX
3JIEMECHTOB, COSIUHEHUN U
MaTepuajoB Ha UX OCHOBE
JUIsL peLLIeHUs 3a1a4
poheCCHOHATBHOM
JIeSITCIILHOCTH.

Baagernp

HaBBIKAMH HMCIIOJIF30BATh
3HAHMS O CTPOCHUHU
BELLECTBA, IPUPOIE
XHMHYECKOH CBS3U B
pa3IUYHBIX Kjlaccax
XUMHYECKHUX COETUHECHUH
JUIS1 IOHUMAaHUs CBOMCTB
MaTepuaIoB U MEXaHU3Ma
XUMHUYECKUX MTPOLIECCOB,
MPOTEKAIOIIKX B
OKpY>KarouleM MHUpE;

HaBBIKAMH aHaAJIN3a U
MOJICIAPOBAHHS,
TEOPETHUIECKOTO 1
9KCIEPUMEHTATBHOTO
HCCIIENOBAHUS XUMHUYECKHUX
COCIUHECHHII;

OCHOBHBIMU
3JIEMEHTapPHBIMU METOJIaMH
XUMHUYECKOTO HCCIICIOBAHNS
MIPOCTHIX U CIOKHBIX
BEIIECTB MPH PEUICHUH
MIPUKJIAJIHBIX 33]1a4;

HaBBIKAMU UCII0JIb30BaHUEM
CMIPaBOYHOUN XHUMHUUYECKOUN
JIUTEPaTyphl,

METOAaMM IPOBEACHU A
XUMHYCCKUX pCaKI_II/Iﬁ u
IIpo1eccoB

mpueMaMu padoTHI C
XUMHUUYECKOHN MOCY10H,
BecaMH, yCTAaHOBKaMH H
npubopamu;

HaBBIKaMH 00pabOTKH
9KCTIEPUMEHTATBHBIX
JIAHHBIX M aHaJIM3a
MOJTY4EHHBIX Pe3YJIbTaTOB;

HaBBIKAMH IIOATOTOBKH
OTYETOB MO BBHITTOJHEHHOM
HCCIIeIOBATENILCKON paboTe.
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B PE3YIbTATC OCBOCHUS NUCHUIIJIMHBI CTYACHT NOJKCH OBJIAACTL CJICAYIOIMMU KOMIICTCHIIUAMU
1 MHAUKATOpaMu UX NJOCTUIKCHUA.

Konn
HaMMEHOBaHNE
KOMITETEHIIUN

Konmn
HaMMEHOBaHNE
HHAWKaTOpa
JIOCTHOKEHUS
KOMITETEHIIUN

Paznen
1

Paznen
2

Paznen
3

Paznen
4

Paznen
5

Paznen
6

Paznen
7

Paznen
8

Paznen
9

OIIK-1

CrniocobeH
aHATM3HPOBATh
3a/1a4n
podecCUOHATBHOM
JIESATEILHOCTH Ha
OCHOBE TI0JIO)KECHH,
3aKOHOB ¥ METOJIOB B
obsactTu
€CTECTBEHHBIX HAYK U
MaTeMaTHKH

OIIK-1.1.
Hcnonesyer
OCHOBHBIE IIOHATHUS U
3aKOHBI
€CTECTBEHHBIX HayK,
METObI
MaTeMaTHYECKOTO
aHaIM3a u
MOJIETUPOBAHUS

+

+

+

—+

—+

—+

+

+

+

OIIK-1.2.

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

OIIK-2

Criocoben
(bopMyIHpoBaTH
3a/1aun
npogecCHOHATBHOM
JeSTEIIBHOCTH Ha
OCHOBC 3HaHUHI

PO IITHHBIX
paszenoB
MaTeMaTHYeCKuX U
€CTECTBEHHOHAY YHBIX
JIACIIUTUTHH

OIIK-2.1.

[Ipu pemenuu 3anay,
BO3HHUKAIOIINX B
MIPaKTHYECKOMN
pabote, HaxOIUT
B3aHMOCBSI3b
KOHKPETHOM
TEXHUYECKOU
CHCTEMBI H
pacdeTHoii MoJienu U
BBITIOJTHSIET
HEoOXoIUMEbIe
pacdeTs u
HCCIIEA0BAHMS,
HCTIONB3YS
COBpEMEHHEIE
TEXHOJIOTHH

OIIK-2.2.
Hcnonezyer
COBpEMEHHbIE
METO/IbI PacueTOB
IIPH PeLICHUH
TIPUKJIATHBIX 337134,
HCTIONB3YSI 3HAHUS
MaTeMaTHKH,
MEXAHUKH,
UH(DOPMATHKH U
JPYTUX AUCLMIUIMH

OIIK-2.3.
CucremaTusupyer
napameTpsl,
OTIPEIEIIAIOIINE
KayeCTBEHHBIE
MOKa3aTeNId U
0e301acHOCTD
MIPOIYKIHH,
CIIOCOOEH COCTAaBUTH
METOJUKY X
OTIpeIeNICHHS
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OIIK-2.4. +
dopMynHpyeT nenu
U TIPUHIATIBI
TEXHHYECKOTO
perynupoBaHus, Kak
COBOKYITHOCTb
MOCTaBICHHBIX
3ajad, v onpeaessier
0)KHJTa€MBIH
pe3yabTaT u3
peteHus

OIIK-5 OIIK-5.1 +

Cnocoben Cnocoben

OCYIIECTBIIATh OCYILIECTBIIATH

IKCIIEpUMEHTANIbHBIE | JKCIICPHMEHTAIbHBIE

HCCIIEIOBAHUS U HCCIIEIOBAHUS U

HCIIBITAHUS 11O HCIIBITAHUS ITO

3aJIaHHON METOJMKE, | 3aJaHHOW METOJHKE,

MIPOBOJIUTH cobupartp u

HaOJIIOCHNS U AHAITM3UPOBATH

HU3MEPEHHs C yYETOM | JIMTepaTypHbIE

TpeOOBaHM TEXHUKU | JAHHbBIC

0e30MacHOCTH, OIIK-5.2 +

00pabarbIBaTh U CriocobeH

HWHTEPIPETUPO MPOBOJIUTH

BaTh HaOJTIOICHUST 1

SKCIIEPHIMEHTAIIBHBIE | U3MEPEHHS C YIETOM

JIAaHHBIE TpeOOBaHMI TEXHUKU
0€30I1aCHOCTH
OIIK-5.3 +
Criocoben
00pabatbIBaTh U
HHTEPIPETUPOBATH
JKCTIIEPUMEHTATBHBIC
JIAaHHBIE, TOTOBUTH
OTYETHI 10
BBITIOJITHEHHOM
HCCIIeI0BAaTEIbLCKOM
pabote

MK-5 MK-5.3 +

Cnocoben T'oTOB HcITONB30BATH

OCYIIECTBIIATh 3HAHHE CBOUCTB

mpoBezeHne paboT XUMHYECKUX

mo 06paboTKe U JJIEMEHTOB,

aHannu3y Hay4dHO- COEIMHEHNH U

TEXHUYECKOM MaTepHAaIoB Ha HX

“HPOPMAIHH U OCHOBE JIJISl PEIICHUS

pe3yIbTaToOB 3a1a4

HCCIIEI0BaHUH, npodecCHOHATBHOM

BBITIOJIHATE JIEATENHLHOCTH

IKCIIEPUMEHTHI 1

0popMIIATH

Pe3yibTaThl

HCCIIeIOBAaHUIN U

pa3paboToK,

T'OTOBHOCTH

OCYILECTBIATh

MOATOTOBKY

JOKYMEHTAIHH,

MIPOEKTOB IUIAHOB U

mporpamMm

IIPOBEICHUS

OTACJIBHBIX OTAIIOB

pabot
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8. IPAKTUYECKHE U JIABOPATOPHBIE 3AHATUA

8.1. [IpakTnyeckue 3aHATHS — HEe NIPETYCMOTPEHbI

8.2. JIabopaTopHbIe 3aHATHSA

Breinonnenue 1a00paTOpHOTO MpakTUKyMa CIOCOOCTBYET 3aKperuieHHUI0 Y4eOHOro
MaTepuaia, u3ydaemoro B quctuminie «OO0mas 1 HeopraHuueckas XUMUs, O3BOJISIET OCBOUTH
TEXHHUKY JJa0OPaTOPHBIX PabOT U AJIEMEHTapPHbIE METOAbI IKCIIEPUMEHTATbHBIX HCCIICI0BAHUM.

JlaGopaTopHble padoThI M pa3jieiibl, KOTOPble OHM 0XBATHIBAIOT

Ne Ne paznena

HaunmenoBanue 1ab0paTopHbIX paboT Yacel
/0 | JTUCIMIIIMHbI

OnpeneneHne TeIIoBIX 2PPEKTOB peaKIy HeUTpaTU3AIH 1

1. 2 o
peaKMy ruApaTalii CEpHOM KUCIIOTBI.

3aBHCHMOCTh ~ CKOPOCTH ~ PEaKUMKM OT  [apaMeTpoB  PEaKUu:
2. 2 KOHIICHTpAIMH, TEMIIEpaTyphl, KaTanu3aropa. BimsHHEe mapameTpoB 4
PEaKIMH Ha CMENIeHHE XMMUYECKOTO PABHOBECHSL.

[puroroBnenne pactBopa NaCO3z 3amaHHOM KOHIIGHTpary u3 Oomee
KOHIIEHTPHPOBAHHOTO PacTBOPA COIbL. METOI TUTPOBaHMSL.

DNEeKTpOIUTHYECKas UCCONMAINS CHIBHBIX W CIa0BIX AJIEKTPOJIHTOB.
4, 3 Onpenenenne pH pactBopa. M3ydeHnme oOpa3oBaHWS M pPacTBOPEHHS 4
MaJIOpacTBOPHMBIX BelllecTB. [Ipon3BeeHne pacTBOPUMOCTH.

Peakuyu B pacTBOpax 3J€KTpOMUTOB. l3ydeHue peakuuil ruaponmsa

> 3 coselt paznuuHoro tuna. Onpeaenenue pH pacTBopa conu. 4
OKHCIMTENBHO- BOCCTAHOBUTENBHBIE IIPOLIECCHL. JIEKTPOXUMUUECKHE

6 4 nporiecchl. M3zydenne paboTsl TAILBAHIYECKOr0 SIIEMEHTA. I/I3y‘-ICHI:Ie 4
TPOLIECCOB IEKTPOXUMHUUECKON KOPPO3UH CTAIIBHBIX KOHCTPYKITHH.
OJEKTpOoIIH3.

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

8. 6 CBoiicTBa cOeAMHEHNUH S-3JIeMEeHTOB 1 U 2 TpyII. 4
2K€cTkocTh BOJIBI M CITIOCOOBI €€ YCTPaHEHHSI

9. 7 CaoiicTBa coenunaeHuii d-amemenToB 6-12 rpymmn 4

10. 8 CaoiicTBa coeguHeHu# pP-3memMeHToB 13-17 rpynmsl 4

I[IpumepHas TeMaTika pedepaToB — He NPeAYCMOTPEHbI

9. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenibHass paboTa TPOBOJIUTCS C IEJIBI0 OCBOCHHUS 3HAHWUN W YMEHUU IO
JAUCHOUIINIMHE U IMPEAYyCMaTpUBacCT:

- O3HAKOMJICHHE H MTPOPAOOTKY PEKOMEHJOBAHHOW JIUTEPATYPHI, paOOTY C dIIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMH, BKJIOYas TMEpeBOJAbl MyONMKAalMi W3 HaydHbIX KYpHAJIOB,
nuTupyemsix B 6azaxWeb of Science, Scopus, Chemical Abstracts, PUHII;

- TIOCEIEHHE OTPACIIEBBIX BHICTABOK M CEMHUHAPOB;

- y4acTue B CeMUHapaX, KOH(epeHIHsIX, TPOBOAUMBIX B MHCTHTYyTE IO TeMaTuKe
JUCITUTLIIAHBI,

- MOJTOTOBKY K BBIMOJTHEHHUIO KOHTPOJBHBIX pabOT MO MaTepuany JIEKIHOHHOTO
Kypca;

- TOJATOTOBKY K cAaue dk3ameHa (2 u 3 cemecTpbl) U 1a00paTOpHOTO MpakTukyma (2 u
3 ceMecTpbl) 0 JUCLUIUINHE.
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[MnanupoBanue BpEeMEHH Ha CaMOCTOSITENbHYIO paboTy, HEOOXOIMMOTO Ha H3YyYCHHE
JMCIATUTMHBI, CTYJIEHTaM HaJI0 OCYIIECTBIISATh Ha BECh NEPUOJ U3YUCHUS, IPEAyCMaTpUBas pu
9TOM peryJIIpHOE IMOBTOPEHUE MPOUCHHOT0 MaTepraia. Marepuai, 3aKOHCTICKTHPOBAHHBIA Ha
JCKIHMSIX, HEOOXOJUMO DETYJSIPHO JONOJHSTH CBEACHHSIMHU W3 JIUTEPATYPHBIX HCTOYHHKOB,
NpeICTaBICHHBIX B paboduedt mnporpamme. Ilpum pabore ¢ yKa3aHHBIMH HWCTOYHHUKAMHU
PEKOMEHJIyeTCS COCTABJIATh KPATKUH KOHCIEKT MaTepualia, ¢ 00sS3aTeIbHbIM (PUKCUPOBAHHEM
OouOMorpaguIecKuX TaHHBIX UCTOYHHUKA.

10. OHEHOYHBIE MATEPHUAJIbBI
OuieHouHbIE MaTepUasbl MPEACTABIEHBI B BUJIE OTACIBHOIO JI0OKyMeHTa — DoH/Ia OLIEHOYHBIX
CPEICTB, SIBJIAIOILEr0Cs HEOThEMIIEMOI YacTbI0 pabouei porpaMMbl AUCLUILIMHBL.

11. METOANYECKHUE YKA3AHUSA ITO OCBOEHUIO JUCHUIIJINHBI

Opranusanust 00pa30BaTENbHOTO IpoLecca periaMeHTUpyeTcs Yy4YeOHbIM IUIAHOM U PaclUCaHHEM
yueOHBIX 3aHATHH. SI3bIk 0OydeHMs (IpenopaBaHusi) — pyccKuil. s BceX BUIOB ayJMTOPHBIX 3aHSATHH «4acy»
YCTaHaBIIMBAETCS MPOAOIDKUTEIBHOCTEIO 45 MUHYT. 3aueTHas €IMHHIA COCTAaBIIAET 27 aCTPOHOMHYECKUX YaCOB
i 36 akagemMudecknx dac. Yepes kaxkaple 45 MUH KOHTaKTHOHM pabOTHI JeTaeTcs MepephIB MPOIOIKUTEIEHOCTHIO
5 MuH, a ocye ABYX Yac KOHTAKTHOW paboThI AeaeTcs IepephlB MIPOIODKUTENEHOCTRIO 10 MUH.

CereBas opma peanuzanny MporpaMmbl TUCIUILIMHBI HE UCTIONIb3YETCS.

OOyuaromuiicst IMEeT MPaBO Ha 3adeT Pe3yIbTaToB 00yYEHHs 0 JTUCLIUILIMNHE, €CIH OHa OCBOCHA UM IPH
MOyYeHHH CPEAHEro Npo(eccHOHaNbHOTO o00pa3oBaHMA W (WIM) BBICIIETO OOpa3oBaHMA, a TaKXKe
JIOTIOJTHUTENNBHOTO 00pa3oBaHust (P HaIM4YWK) (fajnee - 3a4eT pe3ysbTaToB OOyueHHMs). 3auTCHHBIE Pe3yJIbTaThl
00yueHHs yYUTBIBAIOTCS B KauecCTBE Pe3yJbTaTOB NPOMEXKYTOUYHOM aTTecTallMiM B yCTAaHOBJIEHHOM B MHCTHTyTe
HOpsAJKE.

11.1. O6pa3oBaTebHbIE TEXHOJIOTHH

OOpa3oBarenpHblii  HpoLecC TPH OCBOCHHM IUCLMIUIMHBI OCHOBBIBAETCSI HAa  HCIIOJIB30BaHHU
TPaAMIHOHHBIX, WHHOBAI[MOHHBIX W HMH(OPMAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJNOTH. Bo3MoxHa peanmzanus
OIIOII ¢ mnpuMeHeHHEM 3JEKTPOHHOTO OOydYeHHs | JUCTAHIMOHHBIX OOpa30BAaTENbHBIX TEXHOJOTHH.
TpaguimoHHsle 00pa3oBaTeIbHBIE TEXHOJOTHHM MPEICTABICHBl JEKIMSAMH M CEMHUHApCKUMH (IMPaKTUYECKUMH)
3aHATUAMH. VIHHOBannoHHBIE 00pa3oBaTEeNbHbIE TEXHOJOTMH MCHONB3YIOTCS B BHAE NPHUMEHEHUS! aKTHBHBIX U
MHTEPAaKTUBHBIX (OpM IpoBeJAeHUs 3aHATHH. VHpopManmoHHbIE 00pa3oBaTelbHBIE TEXHOJOTHH PEaTU3yIOTCS
MyTeM aKTHBU3allMH CaMOCTOSTEIFHON pabOTHl CTYJIEHTOB B HMH(OpPMAaIMOHHOWH oOpa3oBarensHON cpene. Ilpu
NPOBEJCHNN YYeOHBIX 3aHATHH oOecreunBaeTCsl pa3BHTHE Y OOydYaroUIMXCsl HAaBBIKOB KOMaHIHOW paboTHI,
MEJIMYHOCTHOW KOMMYHUKAIIMH, IPUHATHS PEIICHUH, JINIEPCKUX KauecTB (BKIIOYas MIPOBEJICHNE HHTEPAKTUBHBIX
JIEKIWi, TIPYNIOBBIX JUCKYCCHH, POJEBBIX WIp, TPCHUWHIOB, aHAJIW3 CHUTyallMid W HMMHUTALMOHHBIX MOJENEH,
npernojiaBaHue JUCHUIUIMH (MOAyJieil) B (opMe KypcoB, COCTAaBJICHHBIX Ha OCHOBE pe3yJbTAaTOB HAay4HBIX
UCCJIEJIOBAaHMM, TPOBOJMMBIX OpraHu3alueil, B TOM 4YHCJIE C YYETOM pErHOHaIbHBIX OCOOEHHOCTEH
npodeccHoHaNbHOM NesITeIbHOCTH BRIITYCKHUKOB U TOTpeOHOCTeH paboTonaTeneit).

11.2. Jlexkuuu

JIeKIMOHHBIH KypC Tpe/noaaraeT CHCTEMaTH3MPOBAaHHOE U3JI0XKEHHE OCHOBHBIX BOIIPOCOB COJIEPKAHMS AUCIUITIHHBL.

Ha mepBoii nekuuu jekTop 00s3aH NpENyNpenuTh CTYISHTOB, NPUMEHUTENFHO K KakoMy 0a30BOMYy Y4YeOHHUKY
(yueOHHKaM, yaeOHBIM TOCOOMAM) OyIET MPOYUTAH KypC.

JIeKUMOHHBIH Kypc obecrednBaeT Oosee IiyOOKOe MOHMMaHHE Y4eOHBIX BONPOCOB HPH 3HAYHTEIBHO MEHBIIEH
3aTpare BPEMEHH, YeM 3TO TPeOYeTCs CPEeAHECTaTHCTHIECKOMY CTYJICHTY Ha CAMOCTOSTEIbHOE H3y4YeHHe MaTepuaa.

11.3. 3aHATHSA cCeMMHAPCKOI0 THIA

CemuHapckue (TIpakTHYECKUE) 3aHATHSA IPEACTABISIOT CO00i  JeTanu3aluio  JISKIMOHHOTO TEOPETHYECKOTO
MaT€puajia, HalpaBJICHbI Ha 01pa60T1<y HaBBIKOB, TNPOBOJATCA B LEIAX 3aKPCIUVICHUS KypCa W OXBAaTbIBAIOT BCE OCHOBHBLIC
paszaensl JUCUUIIINHBL.

OcHOBHOI1 ()OpMO¥i IPOBEICHUsI CEMHHAPOB U MPAKTUYECKUX 3aHATHH SIBISIETCS] 00CYyK/IeHHe Hanbosee mpoOIeMHbIX
¥ CIIOXKHBIX BOIIPOCOB I10 OT/ICJIBHBIM TeMaM, a TaKXKe PellieHHe 3a1ad U pa3dop MPUMEPOB U CUTYyalHii IIPH KOHTAKTHOIT padoTe.
B oOs3aHHOCTH TIpemojaBatrenss BXOJAT: OKa3aHHE METOAMYECKOW TIOMOIIM W KOHCYJBTHPOBAaHHE CTYIEHTOB IO
COOTBETCTBYIOIIUM TEMaM Kypca, OTBETHI Ha BOIIPOCHI, YIIPAaBJICHUE MPOIIECCOM PEIICHHUS 3a/1a4.

AKTUBHOCTD Ha PAKTHUYECKHUX 3aHATHIX OL[CHUBAETCS IO CICAYIOIIUM KPUTEPHIM:

® OTBETHI Ha BOMPOCHI, MIpeIaraeMble PenoaaBaTeIeM;

® yYacTHE B JUCKYCCHUSX;

® BEHINOJHEHHE 3aJaHHUH (PEeHICHUE 3a/1a4);
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Zloma/:[m U ONINOHUPOBAHHE MNOKJIAAOB MNPOBEPAIOT CTCICHb BJIAACHUA TCOPETUUCCKUM MAaTEpUAIOM, a TaK¥XKe
KOPPEKTHOCTDL U CTPOT'OCTH paCCY}KﬂeHHﬁ.
OL[eHI/IBaHI/Ie NPaKTHICCKUX 3aJ]aHUI BXOJUT B OILICHKY.

11.4. J1abopaTopHbIe PadoThI

JlaGopaTopHEIi MPaKTHKyM HAYWHASTCS ¢ O3HAKOMIICHHS C TEXHUKOH 0E30ITaCHOCTH.

Ilo xaxxmoit maboparopHoii paboTe cTyIeHT oopMIIieT MUCHMEHHBIH OTYeT. TeKyIuii KOHTPOJIb Ha Ja00paTOPHBIX
paboTax MPOBOIUTCS B BUAE YCTHBIX ONMPOCOB — «3aIUTa» MO MTOTaM JIAOOPaTOpHBIX paboT. OueHnBaeTcs X0 1abopaTOpHBIX
paboT, JOCTUTHYTHIC PE3YJIbTAThI, KAYECTBO O(OPMIICHUE OTYETA, CBOCBPEMEHHOCTb CIa4H.

11.5. CamocTtosiTe1bHAsA padoTa CTy/AeHTa

Jlnst ycriemHoro ycBOEHMS AWCLIUINIMHBI HEOOXOAMMO HE TOJIBKO IOCENIaTh ayJUTOPHBIC 3aHATHSA, HO M BECTH
AKTHBHYIO CAaMOCTOSITENBHYIO padoTy. [Ipu camocTosTeIbHOI MpopaboTke Kypca 00yJaronuecs JODKHEL:

e  IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATHUM MaTepual U JAOIOJIHUTh €ro ¢ y4eTOM PEKOMEHJOBaHHOM
IO JaHHOH TeMe JIUTepaTyphl;

e  U3y4YUTh DPEKOMEHJOBAHHYI0O OCHOBHYI0 U JONOJHUTEIBHYIO JUTEPATypy, COCTaBJIATh TE3HUCBHl, AHHOTAUU MU
KOHCIIEKTHI HanboJiee BaXKHBIX MOMEHTOB;

®  CaMOCTOSTENIFHO BBIIONHHUTH HHIMBHAYaTbHBIE 3a1aHus (paszaen 5.8);
UCIOIB30BaTh AJIs CAMOIPOBEPKU MaTepuasa OLEHOYHBIE CPE/ICTBA.

MupuBunyansHOE 3aaHue OLIEHUBAETCS MO CIICIYIOLIMM KPUTEPUSIM:
[IPaBWIBHOCTb BBIIIOJHEHUS 3aJaHUS;

AKKypaTHOCTH B 0(OpMIICHUH PabOTHI;

UCIIOJIb30BAHUE CIIELUAILHOM JIUTEPATYPBL;

CBOGBPEMEHHaAs C/laya BBINOJIHEHHOTO 3a/1aHus (YKa3bIBacTCs NPEHOIaBaTeleM).

11.6. Pedepar

Pedepar — wunauMBuayadbpHas ITUCBMEHHAs, CaMOCTOSTENILHO BBIMOJHEHHAs, paboTa oOyd4aromerocs,
Mperoaramnas aHajau3 U3I0XKEeHUS B HAyYHBIX U APYTUX UCTOYHHMKAX OINpEeNICHHON HaydyHOW MpoOieMbl Min
BOIIpOCA.

OO0bIuHO pedhepaT MMEET CTaHAAPTHYIO CTPYKTYPY: TUTYJIBHBIN JIUCT, COACPIKaHUE, BBEACHUE, OCHOBHOE
COZIepIKAaHNE TEMBI, 3aKIIIOUCHHUE, CITICOK UCIIONB30BAHHBIX HCTOUYHHKOB, IPUIIOKEHHS.

OueHuBaeTcs OPUTHHAIBHOCTH pedepara, CHCTEMHOCTh H3JIaraeMoro MaTepHaia, JIOTHKA H3JI0XKEHHUS U
yOeqUTENBHOCTD apryMEHTAIMH, ITOJHOTA HCIIOJIb30BAHHBIX HMCTOYHHKOB, O(OPMIICHHE, CBOCBPEMEHHOCTh CPOKa
crauy, myonmyHas 3amura pedepara.

OuenuBanue pedepara OCyIIECTBIACT MpernonapaTeib. Pedepar, ciaHHbIe CTyJEHTOM IOCHE OKOHYaHUS
3a4eTHOI HeJleIM TEeKyIIero CEMecTpa, B KOTOPOM OH JIOJDKEH OBITh BBINOJHEH, HE OLICHHBACTCS.

[To naHHO¥M AMCHMIUIMHE CTYAGHTOM MOXeT ObITh mojarotoBiieH pedepar. Tema pedepara onpenensercs
IpenojaBaTelieM C y4eTOM HOXKeIIaHUH CTyAeHTa.

11.7. MeTtoanyeckue peKOMeHIAMHU VIS MpernoAaBaTeei
OcHOBHbBIe NPHHIUINBI 00y4eHHUs

1. Lens 0OydeHuss — pa3BUTh MBIIIICHUE, BRIPAOOTATh MHPOBO33PECHHUE; MMO3HAKOMUTE C UACAMH U METOJAMH HAYKH;
HAYYUTh PUMEHSATh IPUHIUIIBI ¥ 3aKOHBI [T PEIIESHHs IPOCTHIX U HECTAHAAPTHBIX XMMHUECKUX 33]1a4.

2. O0yuyeHne JODKHO OPTaHUYECKH COYETaThesl ¢ BOCIHTaHWeM. Hy)XKHO pa3BHUBaTh B CTYJCHTAaX BOJIEBBIE KadecTBAa U
Tpynomooue. HeHaBs3unBO, K MecTy MPHUBUBATH JJIEMEHTH KyJbTyphl MOBEACHUs. B 9acTHOCTH, mperonaBarelb IOIDKECH
JIMYHBIM TIPUMEPOM BOCIHTHIBATH B CTYAEHTAX IyHKTYAJILHOCTh M YBOKEHHE K Uy)KOMY BpeMeHH. HemormycTumo mpenojaBaHme
OJTHOCEMECTPOBOIl y4eOHOI AMCHMIUIMHBI TpEBpaliaTh B MHOTOCEMECTpoBoe. Bo3HHKIIas axameMudeckas 3aJ0JDKEHHOCTh
JTOJDKHA OBITh JIMKBUAMPOBAHA B TIEPHOJT CICIYIOMIETO CEMECTpa 0 Havasa 3a4eTHOM HeleH.

3. OOyueHHe JOJKHO OBITh HE MACCHUBHBIM (COOOIIMM CTyIEHTAM HEKOTOPBIH 00beM HMH(MDOPMAIIUH, PACCKAKEM, KaK
pelaroTes Te WM HHBIE 3aa4H), a akTUBHBIM. Hy>XHO cTpouTh 00yueHHe TaK, YTOObI B OBJIaICHUH MaT€pPUaIOM OCHOBHYIO POJIb
Urpaja naMsTh JIOTH4YecKas, a He popmanpHas. 3aOMHHAHUE JOJDKHO JOCTUTAThCS Yepe3 TiTy0oKoe MOHNMaHKE.

4. OmHO W3 BaXHEUIINX yCIOBUH yCIEITHOTO 00yYeHHs — yMEHHE OPTaHH30BaTh paboTy CTYJEHTOB.

5. OTHOIIEHHE TPENoJaBaTeNsl K CTYACHTaM JOJDKHO HOCHTH XapakTep Io0pokenaTeIbHOW TpeboBaTeabHOCTH. Jlis
CTHMYJTUPOBaHUs pabOTHl CTYJICHTOB HY>KHO HCIOJIB30BaTh MOOIIPEHNE, 000peHHe, TI0XBaly, HO He MOpHUIlaHue (IOpHIaHKe
MOJKET IPUMEHSTHCS JIMIIB Kak HCKItoueHne). [IpernopaBareb JOMKEH ObITh IS CTYACHTOB TOCTYITHBIM.

6. HeoOXxoMM peryisipHbIil KOHTPOJIb paboThI CTYACHTOB. [IpaBUIIbHO MOCTABICHHBIH, OH TIOMOTaeT UM OpPraHU30BaTh
CHCTEMaTHYECKHE 3aHATHS, a IPEIoAaBaTeNo JOCTUYb BEICOKHX PE3yIbTaTOB B 00yUEHUH.

7. Baxueiime#l 3amadell mpernonaBaTeseil, BEAYIIMX 3aHATHS 10 AUCLUUIUIMHE, SBISETCS BBIPAOOTKA y CTYICHTOB
0CO3HAHUSI HEOOXOJUMOCTH W TOJIC3HOCTH 3HAHHS TUCLHIUIMHBI KaK TEOPETHYECKON M MPAKTHYECKOW OCHOBBI JUISI M3YUCHHS
MPOQIIHHBIX TUCIUTLTHH.

8. C uenpio Gornee 3(pdekTHBHOrO yCBOEHHS CTYACHTaMH Marephalia JaHHOW JWCIHIUIAHBI PEKOMEHAYETCS TPH
MPOBENICHUN JICKIMOHHBIX, MPAKTUYECKUX H JIAOOPATOPHBIX 3aHATHUH HCIIONB30BaTh COBPEMEHHBIC TEXHHUYECKHE CPEICTBa
00y4eHns, a IMCHHO TPE3CHTAINH JIEKIN, HarAJHbIe MOCOOUS B BHIE CXEM IMPUOOPOB, AeTalieid U KOHCTPYKIUH MpHOOpPOB,
KOMITBIOTEPHOE TECTHPOBAHHE.

9. [lns1 Gornee ri1y0OKOT0 M3y4eHHMs IPeAMeTa U MOArOTOBKH PsiJia BOIIPOCOB (TeM) ISl CAMOCTOSTEIBHOTO H3yUYCHUs IO
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paszenaM JUCLMIUIMHBL HPENo/aBaTeNb MPEeJOCTaBIseT CTYJIEHTaM HeoOXO0OUMYyI0 MH(OPMALMIO O HCIOJIB30BAHMU YYEOHO-
METOJANYECKOT0 OOCCIeYeHUs: yuyeOHUKaX, Y4eOHBIX MOCOOMsIX, COOpHHKAaX NMPUMEPOB W 33ajad U ONHUCAHUE JIA0OPaTOPHBIX
pabot, Hanmmauu MHTepHeT-pecypcoB.
IIpn TexymeM KOHTpoJie PEeKOMEHIYeTCs HCIOJIb30BaTh KOMIIBIOTEPHOE WM OJaHKOBOE TECTHPOBAHUE, KOHTPOJIBLHBIE
KOJUIOKBHYMBI I KOHTPOJIbHBIE PAOOTEL.
KonTtposbHoe (MTOroBoe) TecTHpOBaHHE BKIIOYaeT B ceOs 3afaHMs IO BCEM TeMaM pasjena pabodeil mporpamMbl
JHCIMILTHHBL
10. Liens nexuuu — GOPMUPOBAHUE y CTYAEHTOB OPUEHTHPOBOYHOI OCHOBBI IS MOCNEIYIOIIET0 YCBOSHUSI MaTepuania
METOJIOM CaMOCTOSITeNIbHON paboThl. ComepixaHue JEKIUH JO0DKHO OTBEUaTh CISAYIOMNUM JUIAKTHIECKIM TPEOOBAHUAM:!
1 M3OKeHHe MaTepraia OT IPOCTOTO K CIIOYKHOMY, OT M3BECTHOTO K HEH3BECTHOMY;
2 JIOTHYHOCTb, YETKOCTh U SICHOCTH B H3JI0KEHUH MaTepHaa,
3 BO3MOKHOCTH ITPOOJIEMHOT'0 3JIOXKEHHS, TUCKYCCHH, UaJIOTa C IeJIbI0 aKTHBU3ALUH IS TEILHOCTH CTYICHTOB;
4 omnopa CMBICITOBO 9acTH JIEKIINX Ha ITOUTMHHEIEC (haKThl, COOBITHS, SIBIICHNS, CTATUCTHYECKUE TAHHEIE;
5 TecHasl CBA3b TEOPETUUECKUX IMOJ0KEHHH M BBHIBOJOB C MPAKTHUKON M Oyaymieid mpoecCHOHANBHON AESTeNbHOCTHIO
CTYJICHTOB.

[IpenonaBatens, YUTAIONIMI JIEKLHOHHBIE KypCBI, IOJDKEH 3HATh CYIIECTBYIONIME B IEJarorM4ecKoil IMpaKTHKe
BapHAaHTBHI JIEKIMH, UX JUIAKTHYECKHE 1 BOCIHUTHIBAIOIINE BO3MOXKHOCTH, a TAKXKE X MECTO B CTPYKType Iporiecca 00yUueHus.

11. Ilpn mpoBeneHWM aTTECTAlMM CTYIEHTOB BAKHO BCETAA IOMHHUTb, YTO CHCTEMAaTHYHOCTH, OOBEKTHBHOCTS,
apryMEHTUPOBAHHOCTh — IJIaBHbIE IPUHIMIBL, HA KOTOPBIX OCHOBaHbI KOHTPOJIb U OLICHKAa 3HAaHUH CTYJIEHTOB. 3HaHME
KPHUTEPHEB OLIEHKU 3HaHHH 00513aTeNIbHO IJIsI IPEIoJaBaTes H CTyIeHTA.

Opranusanus 1a60paToOPHOro NPAKTUKYMAa

OcBOeHHE CTYJEHTOM JIaOOPaTOPHOIO NPAKTHKYMa — HE0OXOMMasi COCTaBHAsl YacTh pabOThI CTYJEHTa IIPU OCBOCHUH
JUCHUIUTHHBL. KaXpIii CTyIeHT 3a OJJUH CeMEeCTp JOJKEH BBIIONHHUTH 110 HHAUBUIYaIbHOMY rpaduky 6 mabopaTopHbIX paboTHl,
yKa3aHHBIX B KaJIeHAapHOM IutaHe. KaneHaapHsIil IIaH COCTaBIIsEeT JEKTOP MOTOKA U BBIIACTCSA CTYASHTY 3a HEJENro 10 Hadajia
71a00paTOPHOro MPAKTUKYMa M Pa3MEIIacTCsl B CUCTEME MOIACPKKH yueOHbIX KypcoB HU PXTY.

Bce cTyneHTsl mepen HayaJaoM paboThl B Ja0OPaTOPHU MPOXOIAT MHCTPYKTAX MO TeXHUKE OezomacHOCTH. Kakimblii
CTYIIeHT B CIICIIMAILHOM JXypHaje CTaBUT CBOIO MOAICH O TOM, YTO OH IPOCIYIIAJ MHCTPYKTaX IO TEXHHKE 0€3011acHOCTH
paboThI B 1a00OpaTOpuu U 00sI3yeTcsl BHIIOIHATH BCE MyHKTHI HHCTPYKIMU 0 TEXHUKE 0€30MAaCHOCTH .

1. CTyneHTHI He IOIyCKAoTCs K paboTe B IAOOPATOPUX B BEPXHEH OJK/IE U IIPH OTCYTCTBUH OEIOro Xajara.

2. CrymeHT HOOMyCKaeTCsl K BBINOIHEHUIO pPAOOTHI TONBKO MOCIE «IOMyCKa», T.e. IPOBEPKH IIPEroaBaTesieM
TOTOBHOCTH CTYJICHTA.

T'oToBHOCTB CTyIeHTA K BHIIOIHEHUIO 1a00PaTOPHOH pabOTHI COCTOHT B CIEAYIOIIEM:

a) MOATOTOBIICHA TeKymias paboTa, MOATOTOBKA BKIIOYACT: Ha3BaHWE pabOTHI, TEOPETHYECKOE BBEACHHE, CXEMY
yCTaHOBKHU, paboune (opmyssl ¥ (GopMylsl AjIs pacuyeTa MOTPEIIHOCTEil; MepedeHb NMPHOOPOB M MPHHAUIKHOCTEH
(TexHMYeCKHe XapaKTePHCTHKU 3aIONHIIOTCS B JabOpaToOpyn); IepedeHb 3aJaHuii ¥ TaONuIbl IS 3allUCH Pe3yJIbTaToB
U3MEpeHHUI;

0) 3HaHWe HKCIIEPHMEHTA M TEOPUH JaHHOW pabOTHI B paMKax ONMCAaHHS Pa0OTHI B MPAaKTHKyMe U y4eOHHKE, yMEHHE
pabotaTh ¢ mprubOpaMu, yCTaHOBKAMH, 000PYI0BaHUEM;

B) 3HaHWE NPABWJI TEXHHUKH OE30MACHOCTH NHpH paboTe ¢ MmpuOOpaMu M 00OpyIOBaHHEM, HCIIOIB3YEMBIM B ITaHHOH
pabore.

3. CTyZIeHT He JIOITycKaeTcs K BBIOJTHEHHIO Pa0OTHI, €CITH:

a) OTCYTCTBYET J1abOpaTOPHBIl XKypHAT (B KauecTBe JTabOpaTOPHOIO XKypHaa CTYACHT UCIIONB3YET OOIYI0 TETPab) UITH
HE MO/IrOTOBJIEH IIPOTOKOJI,

6) CTYAEHT HE€ 3HACT TCOPUH paGOTLI B paMKax TECOPETUYECKOI'O BBCACHHUA B MNPAKTUKYME U HE NPEACTABJIACT, YTO U
KaKuM METOJOM OH GyZ[CT HU3MEPATDH,

OpHaKo 10 OKOHYAHHS JIADOPATOPHOTO 3aHATHA CTYNIEHT, HE MOJTYYUBIINI TOMYCK, paboTaeT B 1abOpaTOpuH, yCTpaHssl
JIOTTyLIEHHbIE HETOPaOOTKH.

4. CryzmeHTaM, IPOITYCTHBIIINM 3aHATHUS 1I0 yBKUTENHHBIM NPUIHHAM (MMEeTCs JIOITyCK U3 JIeKaHaTa), IPEeIOoCTaBIsIeTcs
BO3MOXXHOCTb €€ BBINIOJIHEHUS BO BpeMsl yKa3aHHOE BeQyIIUM mperofaBareneM. CTyaeHTaM, NMPOITyCTHBIINM 3aHSTHS MO
HEyBaXUTEIbHBIM NPUYMHAM, IPEJOCTABISIETCS BO3MOXKHOCTD €€ BBIMIOJIHEHHS B 3aUETHYIO HEJEII0 Ha «IyOJaepcKoM» 3aHATHH
BO BpeMs YKazaHHOE BeIylIMM mpenojaBareseM. CTYAEHTbI, HYXIAIOUIMECs B JONOJIHHUTENBHONM MOATOTOBKE, MOTYT
BOCIIOJIB30BAThCs yciyramu LleHTpa nonoiaHuTensHOro o06pa3oBaHust U NpoQecCHOHANIBHOM T0IrOTOBKH.

5. B TeueHHe 0JIHOTO 3aHSATHsI, KaK MPaBUIIO, IOMYyCKAeTCs BBIOJIHEHHE He OoJiee 0HO 1ab0paTopHOi paboThI.

6. He JOITYCKAa€TCsl COBMECTHas pa60Ta 2-Xx u OOJBIIEro 4YKcCia CTYyACHTOB 3a OJTHOM yCTaHOBKOﬁ, €CJIn O3TO HE
NpeayCMOTPEHO METOANYECCKMMHU YKAa3aHUSIMH K BBIITOJTHEHUTIO TaHHOH paGOTBI.

7. Ha tutynsHOM JHIcTE 1a00OPaTOPHOro XKypHAIa JODKHBI OBITh yKa3aHbl ()aMIITHS U HHHUITHAIBI CTYJSHTA, KOJ Y4eOHOH
rpyrmsl. OdopmiteHne Kaxaoi paboTsl HaUMHAETCSA ¢ HOBOI cTpaHmmbl. CxeMbl U rpaduKy BBHITOMHAIOTCS KapaHJAlloM, BCe
3aiCH JIeNIAl0TCS PYYKOM, Ut rpad)MKOB MCHONB3YeTCs MHJUTMMETPOBasi Oymara, MM OHH BBIIOJHSIOTCSI C UCIIOJIb30BaHHEM
KOMIIbIOTEpa; TrpaduKy BKISHBAIOTCS B Ja0opaTopHbId O>kypHald. Ha pacueTHBIX CTpaHUIAX IODKHBI 00sA3aTENbHO
IPHCYTCTBOBATh paboure GopMyJbI C MOJCTAaHOBKOH Pe3yJIbTaTOB MPSIMBIX U3MEPEHHH W KOHCTaHT B OJHOM CHUCTEME CAMHHII.
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Ha 3Tux ke cTpaHuLax Npou3BOAMTCS pacyeT norpemHocteid. OdopmiieHre paboTh 3aBepIIaeTCs HATMCAHUEM BBIBOJIOB.
B BEIBOZax HOIKHBI COEPKATHCS OTBETHI Ha CJISYIOIINE BOIPOCHL:

a) 9TO ¥ KaKMM METOJIOM H3MEepsUIOCh,

0) pH KaKuX yCIIOBUSIX;

0) pe3ynbTaTH ¢ A0COTIOTHOM ¥ OTHOCHTEIHHOH MOTPENTHOCTAMHE; aHAIIN3 PE3yJIbTaTOB U MOTPEITHOCTEH.

8. [IpueM «3amuTe 10 JabopaTopHOi paboTe 3aKIr04aeTcs B IPOBEPKE:

a) pe3ysIbTaToB paboTHL,

0) ZOCTOBEPHOCTHU PACYETOB U MX COOTBETCTBHS U3MEPECHUSM,

B) IPABUIBHOCTH MOCTPOCHUS IPaUKOB,

) ohopMIIeHHS pabOTHI U BEIBOJIOB.

BrimosnHeHHas paboTa oTMedaeTcsl B XKypHajJe CTyJeHTa HMOAIKCHIO NpenoaaBaTelsl 1 IPOCTaHOBKON naThl. PaGorta cumraercs
3aYTEHHOH, €CIIM Ha CTpaHUILIE, [JIe HAaUMHAeTCs ¢ ONUCaHue, UMeeTCs 3 IMOANUCH PENoaBaTelsl: 3a «JOIMYCK», «BBIIOIHEHUE»
U «3aIUTa» C yKa3aHHeM JAaThl. [locie BEIMONHEHNS U 3alllUTHl BCEX JIaOOPaTOPHBIX paboT IperoaaBaTells B )KypHalle CTyIeHTa
Jenaer 3anuch: «Bce mabopaTopHble paGOTHI, MPELyCMOTPEHHBIE MApIIPYTHBIM JIICTOM, BBIOJHEHBI M 3alHUINEHBDY, CTaBHT
MOAIINCH U JIaTy.

9. XypHan npenomaBaTelst XpaHUTCS y J1abopaHTa TOH JabopaTtopuu, B KOTOPOH 3Ta pabora BeImomHsAeTcsA. [IpaBuia BeaeHUs
JKypHaJla IIpenoiaBaTes.

1. B rpage xypHana y4era BBIIOJHEHHBIX CTyAEHTaMH JIaDOpPAaTOPHBIX paboT JenaeTcss OTMETKa O BBINONHEHUH. Eciu
paboTa «3allHIIeHay, IeaeTCs OTMETKA O 3aIlUTE C yKa3aHHEM JaThl.

2. B ciyyae OTCYTCTBHSI CTyJIEeHTa Ha JaOOpPaTOPHOM 3aHATHH B O>KypHaje Y4eTa BBINOJHEHHBIX CTYJCHTAMH
11a00PaTOPHBIX PabOT MHUIIETCS «HOY.

3. OkoJ10 paboTBHI, POIYLICHHOH 0 YBaXXUTEILHOIH NPUUUHE (JIOMYCK U3 IeKaHATa), TUIIETCS «yBY.
TIpaBuia pabGoTHI IpenogaBareneil B 1abopaTopuu B 3a4ETHYIO HEICIIO
1. K BBINONHEHHIO pabOT JOIYCKAIOTCS CTYICHTBI, KOTOPBIM JICKTOP WM BEAYLIMil PEroAaBaTeNb IPeJOCTaBUII IOIYCK.

2. MexypHBIii TIpeNoaBaTelb AeaeT OTMETKY O BBIMOIHEHUH 1a00paTOpHOH paboThI B )KypHANIE CTYJEHTA U B JKypHale
ydeTa BBINOJIHEHHBIX CTYJEHTaMH JJa0OpPaTOPHBIX paboT.

C coracus BemyIlero IpernojaBaTels CTyJeHT MOXKET 3alUTUTh PaboTy NeKypHOMY HPEHoJaBaTellio, IPOBOIUBIIEMY
3aHsaTHA. CTyJICHT, HE YCIEBILIHI BBIIOIHUTH PabOTy Ha 3aHATHH, PHUIJIAIIACTCS IS €€ BBIIIOIHCHHUS IOBTOPHO.

3. JlabopaTtopHble pabOTHI, BHIIOJHEHHbIE B TEYCHHE CEMeCTpa, NPHMHUMAeT TOT IPerojaBaTellb, KOTOPBIA MPOBOAMII
3aHATHS C TPYNIOHM B TeueHHE ceMecTpa. B cilyuae OTCyTCTBHUS IO yBaXKUTENbHOW MpPUYMHE 3TOTO INpenojaBarens Ha
3a4eTHOU HeJleTie, 3a4eT M0 JTabopaTOpHU IPHHUMAET JIeKTop. [Ipu oTCyTCTBHU NIeKTOpa — 3aB. Kadeapon.

4. Bo BpeMs mpoBeneHHs TaOOpPaTOPHBIX PadOT ydeOHO-BCIIOMOTATENBHBIA IMepcoHan labopatopuu padoTaeT Mox
PYKOBOZICTBOM BEIYILIMX 3aHATHH MperofaBaTenel 1 3aB. 1a00paToOpHsIMH.

11.8. MeToanuyeckune yKka3aHusi 1JIsl CTyJA€HTOB

ITo moAroToBKeE K JIEeKIIHOHHBLIM 3aHATHIM

I/I3y‘ICHI/I€ JUCHUITTIAHBL Tpe6yeT CUCTEMATUYCCKOI0 M TIIOCIC€AOBATCIIBHOTO HAKOIUICHUS TEOPETUYCCKUX 3HaHI/II71,
CJIEAOBATEJIBHO, MPOITYCKU OTACIBHBIX TEM HE IMO3BOJIAIOT FJ'IyGOKO OCBOUTH NMPECIAMET. CTy}leHTaM HCO6XOL[I/IMOZ

1. mepen KaxJ10¥ JeKIHeil MpPOoCMaTPUBATh PaboUyI0 MPOrpaMMy AUCHHUITINHE,
2. mepej caeayronei JeKIei Heo0X0AUMO MPOCMOTPETh O KOHCIEKTY MaTepHall MPeAbIIyIeH.

HpI/I 3aTPYAHCHUAX B BOCIPUATHU MaT€puajla CICAyeT 06paTPITLCH K OCHOBHBLIM JIMTEPATYPHBIM HCTOYHHUKAM. Ecmu
pa306paTbca B MaTe€puajic HE yaaJ10Ch, HeOGXOZ[I/IMO 06paTI/ITI)CSI K JICKTOPY WJIK K NPpenoaaBaTeO Ha MPAKTUICCKUX 3aHATHUAX.
He ocrasmsiiTe «OebIX IATEH» B OCBOSHUN MaTepI/Iana!

ITo caMocTOSATEILHOMY BBINOJHEHHIO MHAMBUYAJIbHBIX 3a1aHHI

VYcBoeHne MaTepuala AUCIUIIHHBI BO MHOTOM 3aBUCHT OT OCMBICIICHHOTO BBITIOJTHEHUS JOMAIITHETO 3a1aHHsI.
[Ipu perenun 3aaa4 1enecooOpa3Ho PyKOBOJCTBOBATHCA CIIELYIOIIMMHU IIPAaBHIIAMHU.

1. IIpexne Bcero, Hy>)KHO XOPOLIO BHUKHYTh B YCIIOBHE 3a/1a4uH, 3alIMCaTh KPAaTKO e¢ yCIIOBHE.

2. Ecnu mo3BonseT xapakTep 3a7a4uu, 00s3aTeNIbHO ClieNlaiiTe pUCYHOK, MOSICHAIOIINHN €€ CYIIIHOCTb.

3. 3a peAKMMH HCKIIOYCHUSIMH, KaXk[as 3ajada JOJDKHA ObITh CHadala penieHa B oOmieM Buzie (T.e. B OYKBEHHBIX
0003HAYECHUSIX, 4 HE B YHCJIAX ), IPUYIEM HCKOMasi BEIMYUHA JJOJDKHA OBITh BRIPAXKEHA Yepe3 3a[aHHBIC BEIMIUHBI.

4. Ilomy4nB penreHne B 00IIEM BUAE, HYKHO TIPOBEPHTH, IIPABIIIBHYIO JIU OHO UMEET Pa3MEPHOCTb.

5. Ecimm aT0 BO3MOKHO, UCCJIEAOBATh MOBEACHUEC PEHICHUA B IPEACIIbHBIX CIIydasiX.
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6. B Tex ClIydyadaX, Koraa B IIPOLECCE HAXOXIACHUSA HCKOMBIX BEJIMYUH IPUXOAUTCSA PEIIATh CUCTEMY HECKOJIBKHUX
T'pOMO3AKHX ypaBHeHI/Iﬁ (KaK, Hanpumep, pacy€T paBHOBECHOT'O BbIXOJa HpOﬂyKTa), uenecoo6pa3H0 CHaydajla InoACTaBUTb B 3TU
YpaBHEHHS YHCIOBBIC 3HAUCHUST KO3(1)(1)I/IIII/ICHTOB W JIUIIb 3aTEM ONPEACIIATh 3HAYCHUN HCKOMBIX BEJIMYWH.

7. IIpu mojicTaHOBKE B YpaBHEHHE YMCIIOBBIX 3HAUCHHI 0003HAYECHHBIX BEJIMYWH, 00paTUTEe BHUMAHUE HA TO, YTOOBI BCE
9TH 3HaYeHUs OBUTM B OJHOM M TOW ke cucTeMe equHUIL. YTOOBI OOJICrYHTh OMpEACICHUE MOPSIKa BBIYUCIIEMON BEIUYUHBI,
MOJIE3HO TPEJCTABUTh MCXOAHBIC BEIUYMHBI B BHC YHCEN, ONM3KHX K CIMHHIEC, YMHOXKCHHBbIX Ha 10 B COOTBETCTBYroLIEH
crenenu (Hanpumep, BMecto 24 700 noxactasuth 2,47-104, BMecto 0,00086 — uuncno 0,86 1073 u T. 1.).

8. Ilody4uB 4YHCIIOBOIl OTBET, HYKHO OLEHHUTH €ro IpPaBAONOAOOHOCTh. Takas OIIEHKA MOXXET B psjie Cly4daeB
00HAPYKHUThH OMIMOOYHOCTH MOTYICHHOTO Pe3yIbTaTa.

Hampumep, MosbHas 1011 HE MOXKET OBITH OoJbIIE 1, TEIUIOTa MCHApeHUs He MOXKET OBITh OOJBIIE TEIIOTHl BO3TOHKH,
sHeprus aktuBanuy 6ossie 500 k/k/Moub 1 T. 10

Pemenne 3amau mnpuHeceT HaMOOJBLIYIO MONB3y TONBKO B TOM CiIydae, €CIM OOYYalOIIMHCS peIaeT 3agadu
caMmocTosiTensHO. Pemmnth 3amauy Oe3 momomny, 0e3 MOACKAa3KM 4acTo ObIBAeT HENErko M He Bcerjaa ypaercs. Ho maxe He
YBEHUABIIHECS YCHEXOM IOMBITKM HAWTH pelIeHHe, €CIH OHH MPEeINPHHHMAINCh JOCTaTOYHO HACTOHYMBO, HPHHOCST
OLIYTUMYIO TONb3Y, TaK KAaK Pa3BHBAIOT MBIIUIEHHE U YKPEIUITIOT BONIO. PelleHue 3amau HE B KOEM CIydae HE CleayeT
OTKJIa/IbIBaTh Ha MOCNIEIHUI Bedep Mepe 3aHATHAMH, KaK, K COXAICHUI0, HEPeJKO MOCTYNaloT CTyAeHThL. B 3TOM ciydae Ooree
CJIOXKHBIE ¥ TIPUTOM HamOoJjiee comepkaTelbHble M ITOJIe3HBIE 3a/ladll 3aBEAOMO HE MOTYT OBITH pelleHbl. B pexomeHIyembIx
yueOHHMKaX W COOpHHKAX 3a/1ad, B pa3zelie, B KOTOPOM ITOMEIIECHBI 3aa4i JUIsl pelIeHHs, UMEIOTCS IIPUMepH! (PacCMOTPEHHbIE
3anauu). [loaToMy TONYKOM K pEIICHHIO JaHHOW 3afadd MOJKET IOCIYXKUTh O3HAKOMIICHHE C HECKOJBKMMH PpEIICHHBIMU
3a/la4aMH.

ITo noaroToBKe K J1a60PATOPHOMY NPAKTHKYMY

1. OcBoeHHE CTyIEHTOM JAaOOpaTOPHOTO MPAKTUKyMa — HEOOXOIMMas COCTaBHAs 4acTh PaOOTHl CTYACHTAa TNPH
ocBoeHnu Kypca PPC. Kaxnplii cTyneHT 3a OOUH CeMECTp AOJDKEH BBINOJHHUTH 10 WHAWBHAyaJdbHOMY rpaduky 13 (ecim
CIECIUATFHO HE OTOBOPEHO) J1a0OpaTOPHBIX PadoT, YKa3aHHBIX B KaJeHAApHOM IUlaHe. ['paduk paboT CTyAeHT moiydaeT 3a
HEJZIeJIIo 10 Hadasia JJabopaTOPHOTO MPaKTUKyMa.

2. Kaxaplii CTyZeHT nepe]] HadyajaoM ceMecTpa MOJIydaeT MONHBIH KOMIUICKT JINTepaTyphl - Habop yueOHbIX mocoOuii, B
KOTOPBIX ITOMEIEHB! OMHMCaHUs JabopaTopHBIX paboT. MHCTpyKImu 1Mo 1abopaTopHBIM paboTaM, OTCYTCTBYIOIIUM B Y4EeOHBIX
MOCOOUSIX, UMEIOTCSL B YUTAJILHOM 3aJie OMOJIMOTEKe U B COOTBETCTBYIONLIEH JTabopaTopuy Ha Kadeape ¥ KaxkIblid CTyICHT MOXKET
HOJIy4UTh €€ BO BPEMEHHOE Ioib3oBaHHe. OnucaHue Kaxmol 1abopaTopHOM paboThl COAEPIKHT JOCTATOYHO NMpopaboTaHHOE
TEOPETHYECKOE BBEJCHHE, OCHOBHBIC pacueTHble (opMyinsl W (OpPMyNBl pacyeTa HOTPEIIHOCTH, MOAPOOHOE OIHCaHue
1a00paTOpHON YCTaHOBKH, CIIEHAPHH MPOBENCHUS JTaOOpaTOpPHOW padOTHI, BUABI TAOMWI, A BHECCHHS B HHUX pE3yJbTAaTOB
M3MEPEHHH, KOHTPOJIBHBIE BOIPOCHI, JAIOIIHUE CTYICHTY BO3MOKHOCTh OCYIIIECTBUTH CAMOKOHTPOJIb YPOBHS CBOEH MOATOTOBKH K
pabore.

3. CTynmeHT pmomyckaeTcs K BBIMONHEHHIO PabOTHI TONBKO IIOCTE «JOMyCKa», T.e. NPOBEPKH IIPErojaBaTeNeM
TOTOBHOCTH CTyJI€HTA. [ OTOBHOCTB CTyI€HTA K BHIITOJTHEHUIO Ta00PAaTOPHOH PabOTH COCTOUT B CIIEAYIOMIEM:

a) B JKypHaie (B KadecTBe JKypHala HCIIONb3yeTcss oOLias TeTpaab) MMEeTCsl ONMCaHWE TeKylledl nabopaTopHOM
paboThl: Ha3BaHHE pPAaOOTHI, TEOPETUUECKOE BBEAEHME, CXEMa YCTaHOBKH, paboume Qopmynsl n ¢Gopmynsl s pacuera
HOTPEILIHOCTEH; TepedeHb MPHUOOPOB ¥ IMPHHAICKHOCTEH (TEXHHYECKHE XapaKTEPUCTHKH 3aIlOJIHAIOTCS B J1a00paTOpHH);
HepeyeHb 3aIaHui U TaOIHIbI TS 3aIIHCH PE3yJIbTATOB U3MEPEHHIA,

0) 3HaHMe IKCIIEpHMEHTa ¥ TEOPHH JaHHOI paboThl B paMKaxX OMHCAHUs PabOThl B IPAKTUKyMe W yYeOHUKe, yMEHHE
pabotaTh ¢ mprubopaMu, yCTaHOBKAMH, 000PYI0BAHUEM;

B) 3HaHHWE MPAaBWJI TEXHUKU OE30MaCHOCTH NpU paboTe ¢ mpudopamMu U 00OpYJIOBaHUEM, MCHONB3YEeMbIM B JaHHON
pabore.

CTyZIeHT He IOITyCKaeTcs K BBIITOTHEHUIO PaOOTEHI, €CITH:

a) OTCYTCTBYET JIabOpaTOPHBIH JKypHAII HIIN HE MOJIrOTOBJIEH IPOTOKOJ,

0) CTyIeHT He 3HaeT Teopuu paboThl B paMKax TEOPETHYECKOTO BBEICHHUS B NMPAKTHKyMe M HE MPEJCTaBISIET, YTO U
KaKHM METOJIOM OH Oy/IeT H3MepsTh;

B) OTCYTCTBYET OCIbIif XaJar.
OnHako 10 OKOHYAHUs J1a0OPAaTOPHOTO 3aHATHS CTY/ASHT, HE IOJYYMBIIHH JOIyCK, paboTaeT B J1abOpaTOpWH, YCTpaHss
JOMyIIeHHbIE HeOpaOOTKH.

4. CryneHraMm, @pONMYCTUBIIUM 3aHATHS 10 YBaKHUTENbHBIM @pPUYMHAM (MMeeTcs JONyCK M3 JeKaHaTa),
NPEeAOCTABIACTCA BO3SMOXHOCTL €€ BBINIOJIHEHNSA BO BPEMS YKa3aHHOC BEAYIIHUM IIPEIIOAaBaTE/IEM. CTy]leHTaM, IpomyCTHUBIINM

3aHATHUSA 110 HCEYBAXUTEJIBHBIM INPUYMHAM, HOPEAOCTABIACTCA BO3MOXHOCTH €€ BBIIIOJIHEHHWA B 3a4YC€THYHO HEACII0 Ha
«Z[y6.HepCKOM)> 3aHATHU BO BPEMs, YKa3aHHOC BEAYIINUM MPEIIOAAaBATCIIEM.

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

6. He JOITYCKAaeTCsA COBMECTHAsL pa60Ta 2-X ¥ OOJBIIEro YuciIa CTYyJEHTOB 3a OJHOM yCTaHOBKOﬁ, €CJIn 3TO HE
NpeayCMOTPEHO METOANYECCKUMHU YKAa3aHUSIMH K BBIITOJTHEHUTIO TaHHOH paGOTBI.

8. Ha tutynpHOM JcTe 71a00OpaTOPHOTO XKypHala MOJDKHBI OBITH yKa3aHbl (aMMIHS W WHUIWAIB CTYJEHTa, KOJ
yaebHOH Tpymmbl. OdopmieHne Kakmoid pabOTHI HadWHAeTCs ¢ HOBOW cTpaHumbl. CXeMbl W TpaduKH BBITOTHSIOTCS
KapaHJAIIoOM, BCE 3aIllCH JENAaloTC PyIKOH, I rpaduKoB MCHONB3yeTCss MAUIMMETPOoBasi Oymara, Wi OHH BBITIOJHSIOTCS C
UCIIONB30BaHUEM KOMIBIOTEpa; TpadUKM BKICHBAIOTCS B JabopaTopHbId xypHal Ilpm odopmiennn paboTel HE0OXOIHMO
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BBIICIATh CTPAHMLBI JUI pacyeToB. Ha pacyeTHBIX cTpaHHMLAaX AOJDKHBI 00S3aTENBHO IPUCYTCTBOBATH pabouue (GopMyIsl ¢
MOJCTAaHOBKON PEe3yJIbTaTOB MPSMBIX M3MEPEHUH N (QM3MIECKHX KOHCTaHT B OXHOI cucreme enuHuUI. Ha sTHX ke cTpaHMmax
NpOU3BOIMTCA pacueT mnorpermHocteil. OdopmieHne paboOTHl 3aBepllaeTcs HaMCAaHWEM BHIBOJOB. B BBIBOZaX JOJDKHBI
COJIep>KaThCs OTBETHI HA CIEAYIOIINE BOIPOCHL:

a) YTO U KaKUM METOJIOM H3MEpPSUIOCh,

0) IpU KaKUX yCIOBHUSAX;

0) pe3ynbTaTHl ¢ a0COIIOTHOI N OTHOCHTEIILHON ITOTPEITHOCTSIMU; AaHAIN3 PE3YJIbTaTOB U ITOTPEITHOCTEH.
ITpueM «3amuThD) 10 1ab0paTOpHO paboTe 3aKIIF0YaeTCs B MPOBEPKE:

a) pe3yJIbTaToB paboTHI,

0) OCTOBEPHOCTH PacyeTOB M MX COOTBETCTBUS N3MEPEHHSIM,

B) IPaBUJIBHOCTH MOCTPOCHUS TPaPHKOB,

T) oopMIIeHUS PabOTHI U BEIBOJIOB.

Pabota cunraercs 3a4TEHHOM, €ClIM Ha CTpaHHILE, TJ¢ HAYMHACTCS e OMHCAaHUe, UMeeTCs 3 HMOAMUCH MPEToiaBaTes: 3a
«JIOTIYCK», «BBITIOJIHEHNE» U «3AILUTY» C YKa3aHUEM JaThl.

ITo paGote ¢ 1uTepaTypoii

B paGoueit nporpaMme TUCHUIUINHEI IPEACTABICH CIIMCOK OCHOBHOM M JOIOJIHUTENBHOM JIUTEpaTyphl — 3TO YUCOHHKH,
y4e0HO-METOIUYECKUE MTOCOOUS MM yKazaHus. [lONONHUTENbHAS JIUuTeparypa — y4eOHUKH, MOHOTpaduu, COOPHUKH HAyYHBIX
TPY/IOB, XKYPHAIbHBIC ¥ Ta3€THBIC CTATHH, Pa3IMYHbIC CIIPABOYHHKH, IHIUKIONEANH, IHTEepHET-PeCypCHI.

JIrobas popMa caMoCTOATENIHHOM PaboTHI CTyICHTa (TIOJrOTOBKA K CEMHHAPCKOMY 3aHATHIO, JIOKJIAAY H T.II.) HAUUHACTCS
C U3YYCHHUS COOTBETCTBYIONICH JIUTEPATyphl Kak B OMOIHMOTEKE / 3JEKTPOHHO-OMOIMOTEYHOM CUCTEME, TaK M JoMa. M3ydeHue
YKa3aHHBIX HCTOYHUKOB PacIINpsET TPaHUIIBI TOHUMAaHHUS NPEAMETa JUCIAILTHHBL

IIpn paborte c nuTepaTypoi BBIIEISIOTCS CleXyIOIIe BUAbI 3anuceid. KoHCIekT — kpaTkas cxeMaThdeckasl 3alnch
OCHOBHOTO COJep)KaHWUsS Hay4HOH paboThl. Llenbro sIBIseTCs He IepenuchIBaHWE MPOU3BEICHUS, a BBIIBICHUE €r0 JIOTHKH,
CHCTEMBI JI0Ka3aTelbCTB, OCHOBHBIX BBIBOJOB. XOpPOLIMH KOHCIIEKT JOJDKEH COYETaTh MOJHOTY H3JIOXKEHHS C KPaTKOCTBHIO.
I{urata — TOYHOE BOCIPOW3BEICHUE TEKCTA. 3aKIIOYACTCS] B KABBIYKH. TOYHO YKa3bIBAeTCSl CTPAHUIA MCTOYHMKA. Te3UCHl —
KOHICHTPHPOBAHHOE HM3JI0)KEHHE OCHOBHBIX IMOJOKCHUI MMPOYMTAHHOTO MaTepHana. AHHOTAlUUs — OYCHb KPATKOE H3JI0KCHHUE
COZIepKaHHs IPOYUTAHHOU paboThl. Pe3tome — Hanbosee 00IIne BRIBOABI M OJOKEHHsI pabOThI, €¢ KOHIENTYalbHbIC UTOTH.

11.9. OcoGenHocTH OpraHu3auuu 06pa3oBaTeJbLHOI0 Npouecca A1 HHBAJMIOB U JIHII C
OrpaHHYEeHHBIMHU BO3MOKHOCTSIMH 30POBBS

IIpodeccopcko-npenogaBaTenbCKuit cocTraB 3HAKOMUTCS c TICUXOJIOTO-(hU3HOTIOTHIECKUMHU
OCOOCHHOCTSIMH ~ OOYYalONIMXCS WHBAIWAOB W JIMI C OrPAaHMYCHHBIMH  BO3MOJKHOCTSIMH  3JIOPOBBS,
WHIUBUAYyAIGHBIMH  TIPOTpaMMaMH  PEaOMIUTAIMU HWHBAIHAOB (Tpu Hanmuuu). [Ipm  HeoOXoamMocTH
OCYIIECTBIIICTCS JIOMOJHUTENbHAS TOJJIEPXKKa TPENOJAaBaHus TICUXOJIOTaMH, COIMAIBHBIMH PaOOTHHKAMH,
MPOIIEITUMH MOATOTOBKY ACCUCTEHTaMHU.

IIpenmnonaraercsi UCMOJIB30BATh COIMAIBHO-AKTHBHBIC U PEQICKCUBHBIC METOJbI OOYUEHUS, TEXHOJIOTHU
COIMOKYJIbTYPHOH peaOWIUTAIlMU C LIEJbI0 OKa3aHUsl TIOMOIIM B YCTAHOBIEHHUH IMOJHOIEHHBIX MEXIMYHOCTHBIX
OTHOIICHHH C IPYTUMU CTYJEHTAMH, CO3aHIHA KOM(DOPTHOTO TICHXOJIOTUYECKOTO KIIMMAaTa B CTYIEHYECKOU TpyTIIe.
IMombop u pa3paboTKa y4eOHBIX MATEPHAIOB MMPOU3BOMATCS C YYETOM IPEIOCTABJIICHUS MaTepHaia B Pa3IMIHBIX
(hopMmax: ayauanbHOH, BU3YAIBHOW, C MCIOJB30BAHUEM CIICHUANBHBIX TEXHUISCKUX CPEICTB M HH(OPMAIIMOHHBIX
CHUCTEM.

OcBoenue nucIUILIHHEL Juiamu ¢ OB3 ocyIIecTBIIETCS ¢ UCTIOIF30BAaHIEM CPENCTB O0YUYCHUS O0IIEeTo U
CHENHANTEHOTO Ha3HaUYeHUs (IEPCOHANBHOTO U KOJUIEKTUBHOTO MCIIOIB30BAHHSA).

Hus crymentoB ¢ OB3 mpemycmarpuBaercst IOocTymHas (opMa IMPEIOCTABICHUS 3alaHWi OICHOYHBIX
CPEICTB, a8 UMEHHO:

e B I[ICYATHOMN WJIHU 3JCKTPOHHOU (hopMme (st JIHIL C HAPYIIICHUSIMH OTIOPHO-IBUTaTSILHOTO aIlliapara);
e B mevyaTHOW (hopMe WM IIIEKTPOHHOH (GopMe ¢ yBETUYECHHBIM MIPU(YTOM M KOHTPACTHOCTBIO (IS JIMI[ C

HapyUICHUSIMH CITyXa, PEYH, 3pEHUS);

®  METOJOM YTCHHS aCCUCTEHTOM 3aJaHUs BCIYX (IJIs JIUII C HAPYIISHUSIMU 3PEHUs).

JlaGopatopHbie pabOThI BBHITIOJHSIOTCS METOJIOM BBIYUCIUTEIIHPHOTO YKCIIEPUMEHTA.

CTyaeHTaM C MHBAJUAHOCTBHIO YBEIMYMBACTCS BpEMs Ha MOATOTOBKY OTBETOB Ha KOHTPOJIBHEIE BOIIPOCHI.
JI1st TaKMX CTYZICHTOB IMpeyCMaTpUBAETCs JOCTYIHAs (hopMa MPeI0OCTaBISHUSI OTBETOB Ha 3a[aHMsI, 8 UMEHHO:

® THCHMEHHO Ha Oymare Wi HaOOpOM OTBETOB Ha KOMIBIOTEpE (JIJIs JIUIL C HAPYIIEHUSIMU CITyXa, PeUn);
e  BHIOOPOM OTBETA M3 BO3MOXKHBIX BAPHAHTOB MPH TECTUPOBAHUHU C UCIIOJIB30BAHNUEM YCIYT aCCUCTEHTA (IS

JIUI] ¢ HAPYIIEHUSIMH OTTOPHO-/IBUTATENILHOTO armapara);

®  YCTHO (IS JIUI] C HAPYIICHUSIMH 3PEHUSI, OTIOPHO-IBUTATEIBLHOTO armapara).

IIpu HeoOXomuMocTH i OOYYaroIMXCsS C WHBaJUAHOCTHIO MPOIEAYypa OIICHWBAaHUS PE3yJIbTaTOB

00y4eHUST MOXKET IPOBOJUTHCS B HECKOJIBKO JTATOB.
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12. VUYEBHO-METOJIMYECKOE W  HWH®OPMAIIMOHHOE  OBECIEYEHHWE
JTACHUTLINHEI

WHdpopMannoHHyI0 MOAAECPKKY OCBOCHHUS NUCIUIIIMHBI OCYIIECTBISIET Onbanoreka MHcTHTyTA, KOTOpas
obecrieunBaeT 00YJarONIMXCs OCHOBHOW yueOHOW, y4eOHO-METOAMYIECKON W HAYYHOH JHTEpaTypol, HEOOXOAUMON
JUISL OpraHu3allui 00pa3oBaTeJIbHOrO mporecca no aucuumuHe. OOmuii 00beM MHOrooTpacieBoro (oHma Ha
01.03.2021 r cocrasinsier 6onee 405 000 sk3.

bubnuoTteka pacrnonaraer y4eOHOH, y4eOHO-METOANYECKON M HAyYHO-TEXHHYECKOW JInTepatypoi B popme
MEeYaTHBIX M OJEKTPOHHBIX HW3JAaHWHA, a TakXke BKIIOYAaeT oOQuUIManbHbIe, CIPaBOYHO-OMOIHOrpaduUecKue,
CIeLUaIN3UPOBaHHbIE OTEUECTBEHHBIE U 3apyOeKHbIe NepHOAnYecKre U MH(pOopMannoHHbIe u3iaHus. bubmoTeka
obecrieunBaeT NOCTYH K NpodecCHOHAIbHBIM 0a3aM [JaHHBIX, MH(OPMAIMOHHBIM, CIIPAaBOYHBIM M ITOMCKOBBIM
cHCTEMaM.

Kaxmprit obydatormmiicss o0ecTieder cBOOOIHBIM JOCTYIIOM U3 000 TOUKH, B KOTOPOH UMeeTCs JOCTYI K
cetn VHTEpHET U K 3neKTpoHHO-O0nOmmotewynoit cucteme (O5C) MHcTTyTa 1 YHMBEpCHTETa, KOTOPAsk CONCPIKUT
pasnU4HbIC W3JAaHHWA 10 OCHOBHBIM H3YYaeMbIM JAWCIMIUIMHAM H Cc(OPMHPOBaHA IO COIJACOBAHHIO C
MpaBoO0IAIaTEIIMI YIEOHOH 1 yaeOHO-METOINIECKON JTUTEPATyPHI.

[onHbIi TepedYeHb ANEKTPOHHBIX MH(OPMALMOHHBIX PECYpPCOB, MCIONb3YEMBIX B IIpolecce 00ydeHHs,
Mpe/ICTaBJIeH B OCHOBHON 00pa30BaTeIbHOM MpOrpaMme.

12.1. IlepeyeHb OCHOBHOII U AONOJHUTEIbHO JTUTEPATYPbI, HEOOXOAUMOM A5
OCBOEHMS THCIMIIJIHHBI

a) OCHOBHAasl JINTepaTypa

ObecnieueHHO

OcHoBHas TUTEpaTypa Pexwm noctyna oTh
O-1. 'munxka, H. JI. O6mas xumus : yaeObHOE mocodue /
H. JI. I'munka ; pen. A. U. Epmaxkos. - 30-e m31.,
nepepad. u goi. - M. : Uarerpan-Tlpecc, 2008. - 727 c. bubmorexa HU PXTY Aa
0-2. TIlpaktmkym 1o  xuMum:  Yd4e0.mocoOue
/Mon.pen.xana.xum.Hayk  T.M.PoiOkuHOli; 4-¢  wu3p.
ucnpaBn. u jgorn. /TOY BIIO «PXTY wum. | bubmnorexka HU PXTY Ha
H..Mengaeneesa».HoBomockoBckuit uHCTUTYT; 2007.
200 c.

0) JoMOTHUTEIBbHAS IUTEpaTypa
ObecneueHHO

OcHoOBHas uTepaTypa Pexxum nocrymna oTh
H-1. AxmeroB H.C. Obmas u HeopraHuveckas XuMUs: | DJIeKTPOHHO-OMOIHOTEYHAsI
VYuebnuk. - CI16.: D5C. UsnatensctBo «Jlanb»y_2018. - | cucrema m3aaresiberBa «JIaHb»
744 c. Pexxum nocryna:

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

N-2. I'munka, H. JI. 3agaun U ympakHeHUs MO OOIIEei
xumun: yue0. moco6. / H. JI. I'muuka ; pex.: B. A.
PabunoBuu, X. M. Pybunma. - M. : Hnrerpan-IIpecc, bubmmorexa HU PXTY Aa
2009. - 240 c.

12.2. PexoMeHayeMble HCTOYHMKH HAYYHO-TEXHHYECKOl HHPOpManUu

MnrocTpaTuBHBIN MaTepuall K JIEKLUSIM

IIpesenTanuu K JeKusIM
MeTtoandeckre peKOMEH/IAIIH MO BRIITOJHEHHIO JTa00PaTOPHBIX paboT.
12.3. MudopmannoHHble 1 HHPOPMALMOHHO-00pPa30BaTeJIbHbIE pecypchl

HpI/I OCBOCHUHN JUCHUITIINHBI CTYACHTBIL MOTYyT HUCITIOJIB30BATh I/IH(i)OpMaHI/IOHHBIe u
UH()OPMAIIMOHHO-00pa30BaTEIbHBIC PECYPCHI CISIYIOIINX OPTAIOB H CAWTOB:


http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%20%D0%9D.%D0%9B.
file:///H:/ФГОС%20%20ВО%203++/РПД_ЯНВАРЬ%20_2023/РПД_мои_декабрь%202022/Электронно-библиотечная%20система%20%20%20издательства
file:///H:/ФГОС%20%20ВО%203++/РПД_ЯНВАРЬ%20_2023/РПД_мои_декабрь%202022/Электронно-библиотечная%20система%20%20%20издательства
https://e.lanbook.com/reader/book/107904/#1
https://e.lanbook.com/reader/book/107904/#1
http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%20%D0%9D.%D0%9B.
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[Ipy oOcBoeHWM IUCHUIUTUHBI CTYIEHTHI JOJDKHBI HCIOJNB30BaTh HMH()OPMAIMOHHEIE W
UH(POPMAITMOHHO-00pa30BaTEIbHBIC PECYPCHI CIICAYIOUINX TOPTAIOB U CAaHTOB:

1. Mudopmannonnas cucrema «EgmHoe OKHO qocTyma K oOpa3oBaTelnbHBEIM pecypcam». URL:
http://window.edu.ru/ (mara obpamenwus: 20.06.2022).

2. bubmmoreka HU PXTY um. .M. Menneneesa / Odunmaneneiii caiit HU PXTY um. J1.1.
MenneneeBa. Pexum  goctyma:  http://www.nirhtu.ru/administration/library/elibrary.html.  (mata
obpamenus: 20.06.2022).

3. DneKTpoHHBIH (OHJ MPAaBOBOM M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIUU [DJICKTPOHHBIH
pecypc] — Pexxum noctyma: http://docs.cntd.ru/(nara oopamenns: 20.06.2022).

4. dusuka, XUMUs, MaTeMaTHKa CTyACHTaM M IKoimbHHKaM OOpa3oBarenbHBIN mpoekT A.H.
Baprumna http://www.ph4s.ru/book_him_polimer.html (nata o6parienus 26.06.2022)

I[Ipu peanmzamuu  00pa30BaTENBHOTO IPOLECCa HCIONB3YIOTCA — CIEAYIONINE CpeicTBa
obecrieueHuns1 OCBOSHHSI MPAKTHKU:

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

- DJIeKTPOHHO-0u0MoTeyHasi cucrema «fOpaiiT»
Horoeop 33.03-J1-3.1-4377/2022 Ha oka3aHHe yCIYT 10 HPEAOCTABICHHUIO JOCTYIa K 00pa3oBaTeIbHON
mratdopme K3 22 1770707263777070100100040015814244 ot 16.03.2022r., cpok neiicTBus C
16.03.2022 mo 15.03.2023r.
JocTyn TOJBKO ISl 3apErHCTPUPOBAHHBIX MTOJB30BATENCH.

[lpu peanuzanuu 00pa30BATENBHOTO MpoIecca HCIONB3YIOTCS — CIEAYIONIME CpeAcTBa
obecrieueHuns1 OCBOSHMSI TUCIIATLTHHBL:

KOMIIBIOTCPHBIC MPE3CHTAIUN NHTCPAKTUBHBIX J'IeKIlPIfI

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

0aHK TECTOBBIX 3aJIaHUH JIJIsI HITOTOBOTO KOHTPOJIISI OCBOSHUS TUCITUTLTHHBL.

- uH)OPMANMOHHO-METOJANYECKUE MATEpPHAIbl: yYeOHblE M METOJAMYECKHE IOCOOUS IO
JTUCIMIUIMHE; Pa3IaTOYHBIA MaTepra K pasjeliaM JIEKIIMOHHOTO Kypca;

- SNIEKTPOHHBIE 00Pa30BaTENbHEIE PECYPCHI: yUeOHO-METOANYECKHE pa3pabOTKH B 3IEKTPOHHOM
BUJIE; CTIPABOYHBIE MaTEPHAIIBI B IEYATHOM U DJIEKTPOHHOM BHUJIE.

YyeOHo-HArJIAAHBLIE TOCOOUS:
KomrmiekTs mmakaToB K pasjenaM JEKIIMOHHOTO Kypca; Habopbl 00pa3IioB MUHEPATIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

B cooTBercTBUM C yueOHBIM IUIAHOM 3aHATHSI MO AMCHUIUIMHE «OO0mIasi U HeopranuvecKasi XUMHUS
NPOBOASATCS B pOpME ayTUTOPHBIX, JTa0OPATOPHBIX 3aHATHII U CAMOCTOSITENILHOIM PabOThI 00yUaroIerocs.

Y4eOHbIE ayIUTOPWUW [JIsl TIPOBENEHUS 3aHATHH JIEKIMOHHOTO THWIIA, 3aHITHH CEMHUHAPCKOTO THIIA,
TPYNNOBBIX M WHIMBHAYaJIbHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOH aTTecTaluH, a TakxkKe
MOMEIIEHUST JUIl  CaMOCTOSITEJIbHOH pa0OThl  00yd4arolmMXcs, OCHAICHHBIE KOMIIBIOTEPHOH TEXHHUKOW C
BO3MOJKHOCTBIO TTOJIKIIFOUEHNUS K ceTn «/HTepHeT» U 00ecneueHHbIE JOCTYIIOM B 3JISKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbHy0 cpeny MHCTHTYTa, HOMENIEHUs U1l XpaHEHUs ¥ NpO(UIIaKTHYECKOTro 00CIyKUBaHMSI Y4eOHOTO
00opymoBaHUsS

IpucnocobneHHOCTD
TIOMEIIECHUN JIIIst
HCIIOJIB30BaHUA

HaunMenoBaHue cnenuanbHBIX MOMENIEHUH 1 OCHAIIEHHOCTD CIIELHAJIBHBIX TOMEIECHUN U IIOMEILEHUHA IS WHBaJIUIAMU U

TIOMEIIIEHHH I CAMOCTOSATENIBHOM PabOTHI CaMOCTOSATEINTBHOH PadOTHI JIMIAMHU ¢

OrpaHUYCHHBIMA

BO3MOXXHOCTSIMH

3/I0POBbSI

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

JIEKIIMOHHOTO TUIa nocka, Ilepuonnyeckas cucrema. JI.M. Menzaeneesa,



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

Ilorounas xumudeckass ayJUTOPHUS UM.
3.A Kupuuenko

Tyneckas 061acts, HoBoMOCKOBCKMIA
paiion, r. HoBomockoBck, ynuma pyxOsl,
. 80

yueOHO-HarIsAHbIE TOCOOUSI, SKpaH, NPe3eHTA[OHHAS
TeXHHKa (IIOCTOSTHHOE XpaHeHue B ayx.271 xadenpsr
OuHX)

KommuecTBo mocagounsix mect - 120

ayn. Ne 268

Tynbckas o6macts, HoBoMoCKOBCKuit
paiion, r. HoBomockoBck, ynuma JpyxOsl,
1. 80

OCHAILICHHBIMH KOMITBIOTEPAMH, 00bETUHEHHBIC B
JIOKAJIBHYIO CETh C BO3MOXKHOCTBIO HPOCMOTpPA
BHJIEOMATEePUaIOB U IIPE3CHTALMH, TOCTYII B
Wuteprer, k OBC, anekTpoHHBIM 00pa30BaTEIbHBIM H
MH(POPMALIMOHHBIM PecypcaM, CUCTEME YIPaBICHUS
yueOHbIMU KypcamMu Moodle.

[epeHocHoit HOYTOYK (MIOCTOSIHHOE XpaHCHHUE B
ayn.271 xapenper OnHX)

IpunTep. Kommekt yuebHoit mebenn. KomndecTso
HOCa/I0YHbIX MecT - 12

AynuTopust A71sl IPOBEICHUS 3aHITHH MenoBast 10cKa, 3KpaH, MPe3eHTallMOHHAS TEXHHKA, MPUCTIOCOOIIEHO
JIEKIIHOHHOTO ¥ CEMHHAPCKOT0 THIIA, yueOHO-HarIs AHbIE TTOCOOHS

IPYNIOBBIX U MHIUBUIYaIbHBIX (mmocTostHHOE XpaHeHwue B ayn.150).

KOHCYJIbTALlUH, TEKyILEro KOHTPOJIS U Kommrekt y4ue6noi Mebemn. 11Ikad BEITSHKHOI.

IIPOMEKYTOYHOM aTTecTaluH, KonugectBo nocagounsix mect 20

Jlexmmonnast ayautopust Ne 271

Tynbckas ob6nacts, HoBoMocKoBCKuit

paiion, r. HoBomockoBck, ynuma pyxOsl,

1. 80

Tynbckas ob6nacts, HoBoMockoBCKuit

paiioH, . HoBoMOCKOBCK, yiuia J{pysxOsl,

a. 86

AyauTopust IJ1sl CaMOCTOSITeNIbHON paboTsl, | KoMmbroTepHEIi Kiace ¢ 2 pabodnMu MecTaMuy, MIPUCTIOCOOIIEHO

Yuebnas nmaboparopust

aya.Ne 269

Aynutopust U IpOBEACHUS 3aHATHH
11a00paTOPHOrO U CEMHHAPCKOr'O THUIIA,
TPYIIIOBBIX U WHIUBUIYaIbHBIX
KOHCYJIbTALlUH, TEKyILero KOHTPOJIs
Tynbckas o6macts, HoBoMoCKoBCKuit
paiion, r. HoBomockoBck, ynuma ApyxOsr,
1. 80

Cronpl XUMHYECKUE, KAl BBITSHKHBIE, K]
CyIIWIbHBIM, MOWKHU. MenoBas nocka.

Kommiekt yueGHOTO J1ab0opaTopHOTO 000pYJOBAHUS:
BECHI TEXHUUECKHUE IIICKTPOHHBIE, BECHl TEXHUYECKHE
TapypHbIe, THTPOBAJIbHBIC YCTAHOBKH, KAJIOPHUMETPEL,
IBIMOMETPHI, Hacockl KamoBckoro, ammapats! Kurnra,
TEpMOCTATHI U JIp.

KOMIUIEKTBI XMMHYECKOH ITOCY Bl U XHUMHUIECKIX
PEaKTHBOB.

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

KonnyecTBo nocajouHbIX MecT -32

13.1. KOMHI)IOTepr, I/IH(l)OpMallI/[OHHO-TeHeKOMMyHI/IKaHI/IOHHbIe CE€THU, allmnmapaTHoO-

NMporpaMMHbBIC M AyIHOBU3YaJbHbIC CPEACTBA:

Hoytoyk hp 4,2 ITu, ¢ oneparuBHOi namsateio 8 Moaiit, xectkum guckoM | TOaNUT ¢ BO3MOXKHOCTBIO
MPOCMOTpa BHEOMATEPHAIIOB M MPE3EHTAINH, C HeOrpaHN4YeHHBIM aoctynoM B MuTtepHer, k OBC, 3mekTpoHHBIM
o0Opa3oBaTeNbHBIM UM HHPOPMAMOHHBIM pecypcaM, 0a3e JaHHBIX 3JEKTPOHHOro karajora MHcTuTyTa, cucreme
ympasienust yaeOusiMu Kypcamu Moodle, yaebro-MeTonnuecknum Matepuanam, mpoeKTop, SKpaH.

13.2. IIporpamMHoOe oOecnieyeHue

KOPIIOpaTuBHOI'O pacnopoCTpaHCHUA

1. Onepanuonnas cuctema (MS Windows, MS Access, MS Visual Studio, MS Office 365A1, neiictByer
Oeccpounas juueH3us no noxnucke Azure Dev Tools for Teaching (6s1Bm. Microsoft Imagine Premium) WU/
none3oBaressi: 000340011208DF77, upentudukarop mommucku: a936248f-3805-4c6a-a64f-8c344976ef6d,
unentuukarop noxanucunka: ICM-164914, U1 yuerno#t 3ammucu: Novomoskovsk Institute (branch) of the
Federal state budgetary educational institution of higher education “Dmitry Mendeleev University of Chemical
Technology of Russia”.

2. Tabmuunsrii npoueccop (LibreOffice Calc) pacnipoctpansiercs mox iunensueit LGPLv3

3. Apxwusarop 7zip (pacnpocrpansercs moz smrensueit GNU LGPL license)

4.  Apxuparop Zip (public domain)

5. Adobe Acrobat Reader - TIO Acrobat Reader DC u mob6unsHOe mpunoxeHue Acrobat Reader sBisrorcs
OecIuIaTHBIMU " JIOCTYITHBI ISt
(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))


https://ru.wikipedia.org/wiki/Public_domain
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
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14. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUSA JUCHUITVINHBI

Haumenosanue ®DopMbI U METOIbI KOHTPOJISI
OcHoOBHBIE MOKa3aTeJH OLeHKH

pasjiesioB OLICHKH

Paznen 1. 3Haer: Texkyumuii KOHTPOJIb

Xumus Kak pasgaen - TEpMUHOJIOTHIO M  HOMEHKJIATypy  BaxHeHmux | Oyenusauue ypoGHs 3HAHUU:

eCTeCTBO3HAHUSI — XUMHYCCKUX COCAUHCHHU; — OIICHKa YCTHOI'O OIpoca Ha BCEX

HayKa O BEIIeCTBaX U
WX TPEBPAIICHUAX
1.1 OcHoBHBIE
MMOHSITHS U 3aKOHBI
XHMHU

1.2 Ctpoenue atoma
U CUCTEMAaTHKA
XUMHYECKHX
3JIEMCHTOB
[Tepuoanueckuit
3akoH JI.1.
Menneneesa.

1.3 Xumnueckas
CBSI3b U CTPOCHIUE
MOJICKYJT

- OCHOBHBIC IIOHATHUS ¥ 3aKOHBI XUMHUH;
- 3JICKTPOHHOE CTPOEHHE aTOMOB ¥ MOJIEKYJT;
- OCHOBBI TCOPHUHM XMMHYECKOH CBS3M B COCAMHEHUAX

pa3HBIX THUIIOB, CTpOGHI/IC BCIIIECTBA B
KOHACHCUPOBAHHOM COCTOSTHUH.
Ymeet:

- HUCIIOJIE30BaTh OCHOBHBIC ITOHATHUSA U 3aKOHBI
€CTECTBCHHLIX HAYK,
- HCIIOJIB30BaTh METOABI MATEMATHYCCKOI'O aHaJIn3a U

MOJIETTMPOBAHMS,

—  OOBSCHATH CTPOCHUE aTOMOB H MOJIEKY;

—  ohopMIIAITH  pe3yNbTaThl TEOPETHYECKHX  pador,
(hOpMyIHPOBATH BHIBOMBL.

Buaneer:

- HaBBIKAMU TCOPETUIECCKOTO UCCIICNOBAaHUA CTPOCHUE
MOJIEKYJIBI U €T0 BJIUAHUA HA CBOMCTBa BCILICCTBA,

- HaBbIKAMH BBIIIOJIHCHHUS OCHOBHBIX BHOB
XUMHYCCKHX PaCuCTOB.

BUJIaX 3aHATHH

Oyenusanue pesyrbmamos 00yuenus 6
sude yMeHuUll U HABbIKOB:

— OIIEHKa 32 TECTHI

— OIleHKa 3a JJab0paTOPHBIH
MIPaKTHKYM

—  OIICHKA Pe3yJIbTaToB
KOHTPOJIBHOTO KOJUTOKBHYMa.
IIpome:kyTo4YHast aTTeCTAIMS
OLICHUBAHHE YPOBHS
chopMHUPOBAHHOCTH KOMIETCHINH Ha
JK3aMeHe

Paspgen 2
OCHOBHEBIE
3aKOHOMEPHOCTHU
MIPOTEKAHUS
XHUMUYECKUX
TIPOIIECCOB.

2.1 OcHOBBI
XUMUYECKON
TEPMOJAUHAMUKH
2.2 XuMmunueckas
KHUHETHKA U

3Haert:

—  OCHOBHBIC MTOHATHS XUMUYECKON TEPMOINHAMUKH;

—  3aKOHBI TEPMOXUMHH;

—  OCHOBHBIC IIOHSTHS U 3aKOHBI XUMHYECKOH KMHETHKH,

—  OCHOBHBIE METO/Ibl TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO UCCIICIOBAHUS .

YMmeer:

—  OOBACHATH NPOTCKAHNUEC OCHOBHBIX XHUMHUYECKUX
TPOLIECCOB;

—  OIpeAessaTh GYHKIIHH COCTOSHHS CHCTEMBI,

—  paccuuTHIBATh CKOPOCTU XUMHUYECKUX PEAKIIHiA B
TOMOTEHHBIX U F€TEPOr'€HHBIX CHCTEMAX;

Texymmii KOHTPO.Ib

Oyenusanue ypoeHs 3HAHUIL:

— OIICHKa YCTHOTO OIpOca Ha BCceX
BHUIaX 3aHATHI

Oyenusanue pe3ynomamos 00yueHus 6
8ude yMeHull U HABbIKOG:

—  OIICHKA 32 TECTHI

—  OICHKa 3a JJaO0paTOPHBIH
MPaKTUKYM

—  OILICHKA pPe3yJbTaToOB
KOHTPOJIBHOTO KOJUIOKBHYMa.
ITpomexyTOUHAsI aTTECTAUS

XHAMHMYICCKOC —  NPUMEHSTH 3aKOH JEHCTBUS MACC YISl 00PaTHMBIX OLCHUBAHUE YPOBHS 5
paBHOBECHC MPOLECCOB; c(hOPMUPOBAHHOCTH KOMITETCHITHI Ha
—  HCTOJIB30BaTh SJIEMEHTAPHbIE METOIbI XMMUUYECKOTO IK3aMEHE
HCCJIEIOBAHUS BEIIECTB MPU PELICHUN
9KCIIEPUMEHTANIbHBIX 337134,
—  ohopMIIATH  PE3yNBTAThl  IKCIICPUMCHTANBHBIX W
TEOPETUIECKUX PabOT, POPMYITHPOBATH BHIBOJIBI.
Baaneer:
—  HaBbIKaMH TEOPETHYECKOTO U SKCIEPUMEHTAILHOTO
HCCIIEIOBAHUSI XMMUYECKHX TPOLIECCOB;
—  HaBbIKaMHM TIPOBEICHUS XUMHUYECKUX OIBITOB U
9KCIIEPUMEHTOB,
—  HaBBIKaMH BBITIOJIHCHUSI OCHOBHBIX BHOB
XUMHYECKHUX PacueToB;
—  HaBBIKAMH 00pabOTKU IKCIICPUMEHTATIBHBIX TAHHBIX U
aHaJIn3a MOJYYSHHBIX PE3YJIbTATOB .
Pasznean 3 3Haet: Texyummii KOHTPOJIb
PacTBopsI 1 Apyrue —  CrmocoObI BBIPAYKCHHUS COCTABA PACTBOPOB Oyenusanue ypoeHs 3HaAHUIL:
JUCIIEPCHBIE —  CBOICTBa pacTBOPOB IEKTPOIUTOB —  OIICHKa ychHoro omnpoca Ha Bcex
cucteMbl. CII0cOOBI —  OCHOBHBIC IPOLIECCHI B pACTBOPaX 3JIEKTPOJIUTOB, BUJIAaX 3aHATHN
BBIPAYKEHUS —  TEOpHIO EKTPOIUTUUECKOHN TUCCOUAINN OLI;HUWH“@“ pe3yﬂbmam.06 obOyuenus 6
KOHIEHTPALIHA C.Appennyca; ) 8UOe YMEHUll U HABLIKOG:
PAacTBOPOB. ~  OCHOBHbIE THIIbI THAPOJIH3A CONEH; — OIICHKa 3a TCCTBI 5
- CTPOCHHE Hu CBOMCTBA KOOpJIMHAIMOHHEIX | — OIICHKa 3a 71abopaTOPHBIi
DNEeKTPOTUTHYECKAS - MPaKTHKYM

JIUCCOIUanus U
MOHHBIE pEaKIiu.
T'unponus coneit.
KommnekcHbie

—  OCHOBHBIE METO/IbI TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO HCCIIEJOBAHMUS PACTBOPOB

YMmeer:

—  OOBSCHSATH NPOTEKaHHE OCHOBHBIX (DHU3MKO-

—  OIEHKA pPe3yIbTaToB
KOHTPOJIBHOT'O KOJUIOKBHYMA.
IIpome:kyTOoUHas aTTeCTALUS
OLIEHHBaHHE YPOBHS
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COEIMHEHUS

XMMHYECKHUX IPOIIECCOB B PACTBOPAxX NIEKTPOIIUTOB;
00BACHATH CBOMCTBA PACTBOPOB NEKTPOIIUTOB;
HCTIOIb30BATh PA3IUYIHBIE TEOPUH AT OOBICHEHUS
CBOJICTB PacTBOPOB;

HCTIONB30BATh JIEMEHTapHbIE METOAbl XUMUYECKOTO
HCCIIE0BAHNS BEIIECTB MIPH H3YUYEHUH CBOICTB
pacTBOpoB

oGopMIIATE  pe3ylbTaThl  IKCIEPUMEHTANBHBIX U
TEOPETUYECKUX PAadOT, (GOPMYIIUPOBATH BHIBOIBI

Baapneer:

HaBBIKAMH PacueTa U MPUTOTOBJIEHHS PaCTBOPOB
3a/laHHON KOHILIEHTPALlMH;

HaBBIKAMH TEOPETUUECKOTO H SKCIEPUMEHTATBHOTO
HCCIeA0BaHNs (PU3NKO-XUMUIECKHUX MPOIECCOB B
BOJHBIX PacTBOpax;

JNIeMEHTapHBIMU HpHEMaMH PabOTBl C XHMHYECKOit
MOCYIOH, BeCaMH, yCTaHOBKaMH U Ipudopamu;
HaBbIKaMH 00pabOTKH 3KCHEPUMEHTAIBHBIX JAHHBIX U
aHAJIN3a MOJyYEHHBIX PE3yIbTaTOB

c(OPMUPOBAHHOCTH KOMITCTCHITMI Ha
JK3aMeHe

Pasnen 4
OKHCIIHTENBHO-
BOCCTAHOBHTEIILHBIC
peaxuuu.
DNEKTPOXUMHUIECCKHE
MIPOIIECCHI.

3Haer:

THIIBI OKUCITUTEIBHO — BOCCTAHOBUTENILHBIX PEAKINiA;
OCHOBHBIE 3JIEKTPOXHIMHUUYECKUE TPOIECCHI;

METOIbl OIMCAHUS XHMHYECKHX paBHOBECHH B
pacTBOpax JNEKTPOIIUTOB, MPOTEKAOIINX B
TeTepOreHHBIX MPOIeccax Ha TpaHMIe paszena (as;
OCHOBHBIE METO/BI TEOPETHIECKOTO U
9KCTIEPUMEHTAIBHOTO HCCIEJOBAHUS MIPOLIECCOB,
MIPOTEKAIOMUX MPH B3aUMHBIX IPEBPALICHUAX
XUMHYECKON M 3JIEKTPHUUECKON GOPM SHEPTHH .

Ymeer:

0OBSCHATH MPOTEKAHNE OKUCIUTEIEHO-
BOCCTaHOBUTEJIBHBIX [IPOLIECCOB

0OBSCHATH MPOTEKaHNE OCHOBHBIX
JNEKTPOXUMHUYECKUX IIPOLIECCOB

HCII0JIb30BaTh 3JIEMEHTapHbIE METO (bl XUMHUECKOTO
HCCIIeI0OBAHUsI CBOMCTB BEILIECTB NPH PELICHUH
SKCIIEPUMEHTAIbHBIX 3a]ay,

oopMIISITE  pe3yNbTaThl  AKCIICPHMEHTANBHBIX U
TEOPETHYECKHX PaboT, GOPMYIIHPOBATH BEIBOJIBI.

Baapgeer:

HaBBIKaMH TEOPETUUECKOTO M IKCIIEPUMEHTATBHOIO
HCCIE0BaHNs OKUCIHUTEIBHO — BOCCTAHOBUTENBHBIX
TIPOLIECCOB;

JJIeMEHTapHBIMHA TpHEeMaMH pPabOTBl C XHMHYECKOi
MOCYIOH, BeCaMH, yCTaHOBKaMH U pudopamu;
HaBBIKAMH 00PAa0OTKH 3KCIIEPUMEHTAIIbHBIX JAHHBIX U
AHAJIN3a MOJIyYEHHBIX PE3yIbTaTOB .

Texkymmii KOHTPOJIb

Oyenusanue ypoGHs 3HAHUIL:

— OIIEHKa YCTHOTO OIIpOca Ha BCEX
BUJAX 3aHATUH

Oyenuganue pe3ynbmamog ooyuenus 6
8uUde yMeHull U HABbIKOG:

—  OIICHKA 3a TEeCThI

—  OIIeHKa 3a J1abOpaTOPHBIN
TIPAKTUKYM

—  OIIeHKa pPe3ybTaToB
KOHTPOJIBHOTO KOJUIOKBHYMA.
IIpomexyToUYHAsI aTTeCTANHUS
OLICHUBAHHE YPOBHS
copMHUPOBAaHHOCTH KOMIIETEHINH Ha
JK3aMeHe

Pasznen 5

IIpocroe BewecTBO.
bunapnsle u
CIIO>KHBIE
XHUMHWYCCKUC
COCJIMHCHUS

3naer:

KIIaCCH(HKAIIIO K HOMEHKJIATyPY TPOCTHIX BEIIECTB,
OWHAPHBIX U CIIOKHBIX XUMHIECKHUX COCIMHEHUIH;
OCHOBHBIE IIPHHIIAIBI X CHOCOOBI TIOTyIeHHS TPOCTHIX
BEIIECTB, OMHAPHBIX M CIOXKHBIX XUMHUIECKHX
COETMHECHHI;

3aBUCUMOCTh XMMHUYECKIX CBOHCTB METAJIIOB OT UX
nonokenust B [1C JI.11. MenneneeBa u B pany
CTaH/IaPTHBIX AJIEKTPOJHEIX MOTEHIINAJIOB;
Ha3Ha4YeHHE U 001aCTH MPUMEHEHHS OCHOBHBIX
METaJlIOoB;

OCHOBHBIE METO/BI TEOPETHYECKOTO 1
9KCTIEPIMEHTAIBHOTO HCCIIEJOBAHUS XUMHUYECKIX
CBOHCTB METaJIIOB;

CBOMCTBa OMHAPHBIX W CIIOKHBIX COSANHEHHI.

YMmeer:

00BACHATE NPOTEKAHUEC OKHCINUTEIIBHO-
BOCCTaHOBHUTCIIbHBIX ITPOIECCOB
0OBSICHATH MPOTEKaHUE OCHOBHBIX
QJICKTPOXUMHUYECKUX MPOLIECCOB

Texymmii KOHTPOJIb

Oyenusanue YpoGHs 3HAHULL:

— OIIeHKa yCTHOTO OIpOca Ha BceX
BHUAX 3aHATHUI

Oyenusanue pe3ynbmamog ooyuenus 6
8uUOe yMeHull U HaBbIKOG:

— OICHKa 32 TECTH

— OIleHKa 3a JJab0paTOPHBIH
MIPaKTHKYM

— OICHKA pPe3yJIbTaToB
KOHTPOJIBHOTO KOJUTOKBHYMa.
IIpomexxyTOUHasI aTTECTALMSA
OLICHUBAHHE YPOBHS
c(hOPMUPOBAHHOCTH KOMITETCHITHI Ha
JK3aMeHe
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HCTIOJIb30BATh MIEMEHTapHbIE METOAbI XUMUYECKOTO
HCCIIEI0BAaHNS CBOMCTB BELIECTB MPH PEIICHUH
SKCTIEpUMEHTAIBHBIX 33/1a4;

0QOpMIISITE  pe3yNbTAaThl  AKCIICPHMEHTANBHBIX U
TEOPETHIECKUX PaboT, GOpMYIIHPOBATEH BEIBOJIBL.

Baapgeer:
- HaBbIKaAMHU aHajJn3a u MOJCIIMPOBaHNA,
TEOPETUIECKOTO u SKCHEPHUMEHTAIBHOTO

HCCICIOBAHMS XUMHYECKHUX COCIUHEHUI;

HaBbIKaMH UCIIOJb30BaHUEM CIIPABOYHON XMUMUYECKON
JIUTEPATYPHI;

METOJIaMU TPOBEJCHHUS XHMHUYECKUX peakiuuii u
TIPOLIECCOB;

npueMaMy paboThl ¢ XHMMHUYCCKOW MOCYIOH, BECaMH,
YCTaHOBKaMH U MPHOOpaMu;

HaBBIKaMH 00pa0OTKH HKCIIEPUMEHTAIBHBIX JaHHBIX
Y aHaNU3a MOJIyYeHHBIX PE3Y/IbTaToB;

HaBBIKAMH TIOATOTOBKH OTYCTOB I10 BHIMOJHECHHOM
HCCIIeI0BATENBCKOH pabore.

Pa3znen 6 Xumust
COEIMHEHUI S-
3JIEMEHTOB

3Haert:

KIIacCH(UKAIMIO 1 HOMEHKJIATYPY IIPOCTHIX BELIECTB,
OWHAPHBIX ¥ CJIOXKHBIX XUMHYECKHUX COCIMHEHUH;
OCHOBHBIE IIPUHIIAIBI U CHOCOOBI TIOJTyYEeHHs TIPOCTHIX
BEIECTB, OMHAPHBIX M CIOXKHBIX XUMUYECKUX
COCTMHCHUI;

3NIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYT;

OCHOBBI TEOPUH XUMUYECKOH CBSA3U B COCAMHEHHAX
Pa3HBIX TUIIOB, CTPOCHUE BELIECCTBA;

XUMUYECKUE CBOIicTBA  S-2JI€MEHTOB  pPa3IM4HBIX
rpynn Ilepuoandeckoi cHUCTEMbl M HX Ba)KHEHIIMX
COCIUHCHUI;

Ha3HAuYeHWe W O00JAaCTH TIPUMECHEHHS OCHOBHBIX
XUMUYECKUX COCAUHEHU S-3]IEeMEHTOB;
OCHOBHBIE XUMHUYECKHE CBOICTBA IPOCTHIX U CIOXKHBIX
BEI[ECTB S-3JIEMEHTOB ¥ METOABI X UCCIIEA0BAHMUS;
COBPEMEHHBIC MaTeMaTHIEeCKHe u ¢usuko-
XUMHYECKHE  METOABl  JUIi  pemieHus  3ajad
npodeccnoHaIbHOM A TeTbHOCTH

npaBuiIa paboThl B XUMHUYECKOIt TabopaTopuu.

Ymeet:

HCTIOJIb30BaTh OCHOBHBIC MMOHSATHS U 3aKOHBI
€CTECTBEHHBIX HAYK;

WCTIONB30BaTh OCHOBHBIC 3JIEMCHTApHBIC METOJIBI
XMMHYECKOTO HCCIIEOBAHUS IMPOCTBIX M CIIOKHBIX
BEILECTB [PH PELICHUH YKCIIEPUMEHTAIBHBIX 337134,
AHAIM3UPOBATh M KCIIOIb30BATH 3HAHHS O CTPOCHUH
BEIECTBA, IPUPOE XUMHIECKON CBSI3U B PA3THIHBIX
KJlaccaX XHMHYCCKHX COCIUHCHUH I TOHHMAaHHS
CBOWCTB MAaTepHaOB M MEXaHH3Ma XUMHYCCKUX
MIPOLIECCOB, MPOTEKAIOIINX B OKPYIKAIOIEM MHUDE;
MPUMEHSTH OCHOBHBIC DJIEMEHTAPHBIC METObI
MaTEeMaTHIECKOTO aHaIn3a U MOJIECIUPOBAHMS;
OCYIIECTBIIATH YKCIIEPUMEHTAIbHBIE NCCICIOBAHUS U
HCIIBITAHUS TI0 338J[aHHOM METOIuKe, COOUpATh 1
AHAIM3UPOBATH JINTEPATYPHBIE TAHHEIE;

oQopMIISITE  pe3yNbTaThl  AKCIICPHMEHTAIBHBIX U
TEOPETHIECKHUX paboT, GOpMyIHPOBAThH BHIBO/IbI;
MCIIOJIb30BaTh ~ 3HAHME  CBOWCTB  XMMHYECKHUX
3JIEMEHTOB, COCIMHECHUI W MaTepHAIOB HA UX OCHOBE

IS peteHus 3a7a4 pogecCHOHATTBHOM
JIEATEIbHOCTH.
Baapgeer:

HaBBIKAMH  HCIIOJNIF30BaTh 3HAHHUS O CTPOCHHHU
BEIIECTBA, IPUPOJE XUMUYECKOH CBSI3U B Pa3IMYHBIX
KJIaccax XUMHUYECKHUX COCIAMHEHHWH i1 TOHUMAaHHUs
CBOMCTB MaTepuajoB W MeEXaHU3Ma XHMHYECKHX
MPOLIECCOB, MPOTEKAIOLINX B OKPYXKAIOLIEM MHPE;

HaBBIKaMHU aHam3a u MOJICTTUPOBAHYS,
TEOPETUIECKOTO u OKCIIEPUMEHTAIEHOTO

Texymmii KOHTPOIB

Oyenusanue ypoeHs 3HAHUIL.

— OIIEHKa yCTHOTO OIpOca Ha BceX
BUJAX 3aHATUH

Oyenuganue pe3ynbmamog ooyuenus 6
8uUde yMeHull U HABbIKOG:

—  OIICHKA 32 TECTHI

—  OICHKa 3a JJaO0paTOPHBIH
MPaKTUKYM

—  OICHKA pPe3yJbTaToB
KOHTPOJIBHOTO KOJUTOKBHYMa.
IIpome:kyToUHAasi aTTeCTAMS
OLICHUBAHHE YPOBHS
copMHUPOBAaHHOCTH KOMIIETCHIIH Ha
JK3aMeHe
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WCCIICIOBAHMSI XUMHUUYECKUX COCIMHEHUN;
OCHOBHBIMHU 3JIEMEHTAPHBIMU METOJaMH XUMHYECKOTO
HCCIIEJOBAHUS IIPOCTHIX U CJIOKHBIX BELIECTB MIPU
PelICHUN TIPUKIIAHBIX 33]1a4;

HaBbIKaMH UCIIOJb30BaHUEM CIIPABOYHON XMMUYECKON
JIUTEPATYPHI;

METOZaMHU TIPOBEICHUS XUMHYECKHX pEeakiuuid u
MIPOLIECCOB

nmpueMaMy paboThl ¢ XHMMHUYCCKOW MOCYIOH, BECaMH,
YCTaHOBKaMH U PHOOpaMu;

HaBBIKaMH 00pa0OTKH DKCIIEPUMEHTATBHBIX JaHHBIX
¥ aHAJIN32 TOJyYCHHBIX PE3YIIbTaTOB;

HaBBIKAMH ITOATOTOBKH OTYETOB IT0 BEIITOJTHCHHOM
HCCIIeIOBATENbCKON padoTe.

Paszgen 7 Xumus
coequHeHui d-
5JIEMEHTOB

3Haer:

KITacCU(UKAIMIO 1 HOMEHKJIATYPY MPOCTHIX BELIECTB,
OWHAPHBIX ¥ CJIOXKHBIX XUMHYECKHUX COCIMHCHUH;
OCHOBHBIE IIPHHIIAIBI U CHOCOOBI TIOJTyYEeHHS TIPOCTHIX
BEIECTB, OMHAPHBIX M CIOXKHBIX XUMHUIECKHX
COCIUHCHUI;

JNIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYT;

OCHOBBI TEOPUH XUMUYECKOH CBSA3U B COCAMHEHHAX
Pa3HBIX THIIOB, CTPOCHHUE BEIIECTBA;

XAMUYECKAE CBOWCTBA (-3NIEMEHTOB  PasIMUHBIX
rpynn Ilepuonuyeckoil cucteMbl U HUX Ba)KHEHIIMX
COCTMHCHUI;

Ha3HAuYeHWe W O0JAaCTH TPUMECHEHHS OCHOBHBIX
XHUMUYECKUX cOeuHeHni 0-31eMenTOB;
OCHOBHBIE XUMHUYECKHE CBOICTBA IPOCTHIX U CIOXKHBIX
BEIIIECTB S-3JICMEHTOB U METO/Ibl UX UCCIIEA0BaHUS;
COBpPEMEHHBIE MaTeMaTH4YeCKue u ¢dm3uKo-
XUMUYECKHEe  METOAbl  JuIi  pelleHus  3ajay
npodeccnoHaIbHOM A TeTbHOCTH

npaBuia paboThl B XUMHUUYECKOH T1a00paTOpUH.

YMmeer:

HCIOJIb30BAaTh OCHOBHBIC MOHATHS U 3aKOHBI
€CTECTBEHHBIX HAYK;

HCTIOJIb30BaTh OCHOBHBIE DJIEMEHTapHBIE METO b
XMMHYECKOTO HCCIIEOBAaHNsI IMPOCTBIX M  CIIOKHBIX
BEILECTB MIPU PELICHUH SKCIIEPUMEHTAIBHBIX 337134,
AHAJIM3UPOBATh M MCIIOJIB30BAaTh 3HAHUS O CTPOCHUM
BEIIIECTBA, TPUPOJIE XUMHUUYECKOH CBA3M B Pa3IMYHBIX
KJlaccax XMMHYECKHX COCAMHEHHH JUIi HOHUMAHUS
CBOMCTB MarepHaJoB ¥ MEXaHH3Ma XUMHYECKHX
IPOLIECCOB, NPOTEKAIOIINX B OKPYIKAIOIIEM MHPE;
MIPUMEHSTh OCHOBHBIE DJIEMEHTAPHbIE METO/IBI
MaTEeMaTHYECKOTO aHaIN3a U MOJICINPOBAHMUS;
OCYIIECTBIATH SKCIIEPHMEHTAIIbHBIE HCCIICAOBAHHS 1
UCIBITaHUS 110 33/IJaHHON METOANKE, COOUpATh 1
aHAJIM3UPOBATH JINTEPATYPHBIC TaHHBIC;

oopMIIATE  pe3yNbTaThl  IKCHEPUMEHTAIBHBIX |
TEOPETUUECKHX padoT, GOpMyIHPOBATH BBIBOJIBL;
HCTIONIb30BAaTh ~ 3HAaHME  CBOWCTB  XMMHYECKHX
JJIEMEHTOB, COCANHEHUH M MaTepHaJIOB Ha MX OCHOBE

JUIS peuieHus 3a7a4 npodecCHoHaTbHOM
JIeATCIbHOCTH.

Baaneet:

- HaBBIKAMH  HCTIOJNB30BaTh 3HAHHUSA O CTPOCHHHU

BEIIECTBA, PUPOJIC XUMHUYECCKOW CBS3U B Pa3IHMYHBIX
KllaccaX XUMHYECKHX COCAWHEHUH Ui TOHWMAaHUS
CBOWCTB MAaTEpHAIOB W MEXaHW3Ma XHMHYECKUX
MPOLIECCOB, MPOTEKAIOLIUX B OKPYXKAIOLIEM MHPE;
HaBBIKAMHU aHaJm3a u MO/JISIMPOBaHUS,
TEOPETUYECKOTO u JKCIIEPUMEHTAILHOTO
UCCIIEZIOBAaHUSI XUMHUYECKUX COCIMHEHHIA;
OCHOBHBIMH 3JICMEHTAPHBIMU METOJJAMHA XUMHUYECKOTO
HCCIIEIOBAHUS MIPOCTHIX M CIIOKHBIX BEIIECTB IIPH
pelIeHHH IPUKIIAJHBIX 337124

HaBBIKAMH HCIIOJI30BAHUEM CIPABOYHON XHMHUYECKOU

Tekywmii KOHTPOJIb

Oyenusanue ypoeHs 3HAHULL:

— OIIEHKa yCTHOTO OIpOca Ha BcexX
BHUJAX 3aHATHI

Oyenusanue pe3ynbmamog ooyuenus 6
6uUde YMeHUll U HABbIKOS.

—  OIIEHKA 32 TECTHI

—  OIIeHKa 3a J1abOpaTOPHBIN
MIPaKTHKYM

— OIICHKA Pe3yIbTaToB
KOHTPOJIBHOTO KOJUIOKBHYMa.
IIpomexxyToUuHast aTTECTALMSA
OLICHUBAHHE YPOBHS
chopMHUPOBAaHHOCTH KOMIIETEHIIH Ha
JK3aMeHe
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JIUTEpaTypEl;
METOJaMH TIPOBEICHHUS XHMHYECKHX pEaKIuid ¢
IPOLIECCOB

npueMaMy paboThl ¢ XUMHUYECKOH IOCyIoH, BecamH,
yCTaHOBKaMH U IPHOOpaMu;

HaBBIKAMH 00PAa0OTKH SKCHEPUMEHTAIBHBIX JAHHBIX
1 aHaJIM3a MOJTyYEHHBIX Pe3yJIbTaTOB;

HABBIKAMH TIOJI'OTOBKH OTYETOB IO BBIMOIHEHHON
HCCIIeTIOBATEILCKOMN padoTe.

Pa3gen 8 Xumus
COoeIMHEHUH P-
5JIEMEHTOB

3HaeTt:

KIIacCH(UKAIMIO 1 HOMEHKJIATYPY IIPOCTHIX BEIIECTB,
OWHAPHBIX ¥ CJIOXKHBIX XUMHYECKHUX COCIIMHCHUH;
OCHOBHBIE MPUHIIUIBI U CHOCOOBI Oy YEHHs TIPOCTBIX
BEILECTB, OMHAPHBIX M CIOXKHBIX XUMUYECKUX
COCIMHCHUI;

NIEKTPOHHOE CTPOSHHE aTOMOB U MOJIEKYT;

OCHOBBI TCOPUU XUMUYECKOH CBSI3HM B COCTUHEHHAX
Pa3HBIX TUIIOB, CTPOCHHE BELICCTBA;

XUMHYECKHE CBOWCTBAa [-3JIEMEHTOB  Pa3JIMIHBIX
rpynn Ilepuoandeckoi cHUCTEMbl M HX Ba)KHEHIIMX
COCIUHCHUI;

Ha3HAuYeHWe W O00JAaCTH TIPUMECHEHHS OCHOBHBIX
XUMUYECKUX COCIUHEHUM P-3JIeMEHTOB;
OCHOBHBIE XUMHUYECKHE CBOICTBA IPOCTHIX U CIOXKHBIX
BEI[ECTB S-3JIEMEHTOB ¥ METOABI X UCCIIEA0BAHMUS;
COBPEMEHHEIC MaTeMaTHIEeCKHe u ¢usuko-
XMMHYECKHE  METOABl  JUIi  pemIeHHus  3ajad
npodeccnoHaIbHOM AeSTeTbHOCTH

npaBmiIa paboTH B XUMHUYECKOIT 1aboparopuu.

Ymeet:

HCTIOJIb30BaTh OCHOBHBIC MMOHSATHS U 3aKOHBI
€CTCCTBEHHBIX HAYK;

HCTIONB30BaTh OCHOBHBIE JJIEMEHTapHBIC METOJBI
XHUMHAYECKOTO HCCIEAOBAaHUSA TPOCTHIX M CIOKHBIX
BEIICCTB NP PEIICHUN SKCIIEPUMCHTAIBHBIX 33/1a4;
AQHAJIM3UPOBATh W HCIONB30BaTh 3HAHUS O CTPOCHHU
BEIIIECTBA, MPUPOIC XMMHUYCCKON CBSI3U B Pa3IHMUYHBIX
KJlaccaX XHMHYCCKHX COCIUHCHUH I TOHHMAaHHS
CBOWCTB MAaTepHaOB W MEXaHW3Ma XUMHYCCKUX
MIPOLIECCOB, MPOTEKAIOLINX B OKPY’KAIOIEM MHPE;
MIPUMEHSATH OCHOBHBIE DJIEMEHTAPHBIE METO/IbI
MaTeMaTHYECKOTO aHaJIM3a U MOJICIIUPOBAHUS;
OCYIIECTBIISTH dKCIIEPUMEHTAIBHBIC UCCIICIOBAHHS U
WCTIBITaHUS 110 331aHHON METOIHKE, COOMpaTh U
aHAJIM3UPOBATh JIUTEPATYPHBIC TAHHBIC;,

0pOpPMIISITE ~ PE3yJIbTaThl  OKCICPUMEHTANBHBIX U
TEOPETUYECKUX PabOT, GPOPMYITHPOBATH BHIBOJIBI,
WCTONB30BaTh ~ 3HAHUE  CBOMCTB  XUMHYECKUX
9JIEMEHTOB, COSIMHEHUI U MaTepHaloB Ha UX OCHOBE

IS pemeHus 3a7a4 podecCHOHATBHOM
JIEATEIbHOCTH.
Baapgeer:

HaBbIKAMHM  HCIIOJIb30BaTh 3HAHHUA O CTPOEHHUHU
BEILIECTBA, NIPUPOJE XMMUUYECKON CBSI3U B PA3NIUYHBIX
KJaccax XUMHMYECKUX COEIMHEHUH I/ MOHUMAaHUA
CBOWCTB MaTepHaloB U MEXaHHU3Ma XMMHUYECKHX
MPOLIECCOB, MPOTEKAIOLIUX B OKPYXKAIOLIEM MHPE;
HaBBIKAMH aHanmsa u MOJIENNPOBAHHS,
TEOPETHIECKOTO u IKCIEPHMEHTAILHOTO
HCCIENOBAHUS XMUMHUYECKUX COCIMHEHHH;
OCHOBHBIMH 3JIEMEHTAPHBIMU METOaMH XHMHUYECKOTO
UCCIIeJOBaHUS MPOCTHIX U CJIOXKHBIX BEIIECTB IIPU
pelleHnH NPUKIAAHBIX 3a1a4;

HaBbIKaMM UCIIOJb30BAHUEM CIIPABOYHON XMMHUUECKON
JIUTEPATYPHI;

METOJaMH TIPOBEJCHHS XHMHYECKHX PpEaKIuid U
IIPOLIECCOB

npueMaMy paboThl ¢ XUMHUYECKOH IOCyIoH, BecaMu,
YCTaHOBKAaMH U IpUOOpaMH;

Texymmii KOHTPOIb

Oyenusanue ypoGHs 3HAHUIL:

— OIIEHKa yCTHOTO OIpOca Ha BceX
BUJIaX 3aHATHH

Oyenusanue pe3ynbmamog ooyuenus 6
8ude yMeHUll U HABbIKOB:

— OIICHKA 32 TECTHI

— OICHKa 3a JJab0paTOPHEIH
MPaKTUKYM

—  OIICHKA Pe3yJIbTaToB
KOHTPOJIBHOTO KOJUTOKBHYMa.
IIpome:kyToUHAasi aTTeCTAMS
OLICHUBAHHE YPOBHS
c(OpPMHUPOBAHHOCTH KOMIIETCHINH Ha
JK3aMeHe
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HaBbIKaM#" O6pa6OTKI/I OKCHECPUMECHTAIIbHBIX JaHHBIX
1 aHaJIM3a IMOJIYYCHHBIX PE3YyJIbTATOB;

HaBBIKAMH ITOJI'OTOBKH OTYETOB IO BBIMTOIHEHHOMN
HCCIIeN0BaTeIbCKON paboTe.

Paszgen 9 Xumus
coeaunenuii f-
3JIEMEHTOB

3Haer:

KIacCU(UKAINIO 1 HOMEHKJIATYpY MPOCTHIX BELIECTB,
OMHAPHBIX U CIIOKHBIX XUMUYECKHUX COCIUHEHUH;
OCHOBHBIE MIPUHIIUIBI U CHOCOOBI MOy YEeHHs TIPOCTHIX
BEIECTB, OMHAPHBIX M CIIOKHBIX XUMUYECKHX
COCIUHECHUI;

2JIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYJI;

OCHOBBI TCOPUU XUMUYECKOH CBSI3HM B COCTUHEHMAX
Pa3HBIX THIIOB, CTPOSHHUE BEIIECTBA;

XUMHUECKHE CcBOMcTBa f-d€eMeHTOB  pasiuuHbBIX
rpynn Ilepuonuyeckoil cucTeMbl M HUX Ba)KHEHIIMX
COCIMHCHUI;

Ha3HaueHWe U O00JacCTH TIPUMEHEHHS OCHOBHBIX
XMMHYECKUX COCANHEHUH S-3JIEMEHTOB;
OCHOBHBIE XUMHUYECKHE CBOICTBA IPOCTBIX U CIOXKHBIX
Bemtects f-amemMenTtos n MeTonEI MX HccnenoBanys;
COBpPEMEHHBIE MaTeMaTH4YecKue u ¢dusuKo-
XUMUYECKMEe  METOABl  JuIi  pelleHus  3ajay
npodeccnoHaIbHOMN NesTeTbHOCTH

npaBiIa paboTH B XUMHUYECKOIT 1abopaTopuu.

YMmeer:

UCIOJIb30BAaTh OCHOBHBIC MOHATHS U 3aKOHBI
€CTECTBCHHBIX HAYK;

UCIIOJIb30BAaTh OCHOBHBIC ~JJIEMCHTApHBIE METObI
XMMHYECKOTO HCCIIEOBAaHHS IPOCTBIX M  CIIOXKHBIX
BEILIECTB IIPU PELICHUH SKCIIEPUMEHTAIBHBIX 3a]1a4;
QHAJIM3UPOBATh M HCIIOJB30BAaTh 3HAHHUS O CTPOCHUH
BEILECTBA, IPUPOAE XUMHIECKOH CBSI3U B Pa3IHUHBIX
Kilaccax XMMHUYECKHX COCAMHCHUH JUII HNOHUMAHUS
CBOMCTB MarepHaJoB ¥ MEXaHHU3Ma XUMHYECKHX
IIPOLIECCOB, NPOTEKAIOIINX B OKPYIKAIOIEM MUPE;
NPUMEHSTH OCHOBHBIE SJIEMEHTAPHBIE METOIbI
MaTEeMaTHYECKOTO aHaIN3a U MOJICINPOBAHMUS;
OCYILIECTBIATH SKCIIEPHMEHTAIIbHBIE HCCIICAOBAHUS 1
HCTIBITAHUS 110 33JJaHHOI METOAMKe, COOMpaTh 1
aHAIN3UPOBATh JINTEPATypPHBIC TaHHBIC,

oopMIIAITE  pe3yNbTaThl  IKCHEPUMEHTAJBHBIX |
TEOPETUYECKHX padoT, GOpMYIHPOBATH BHIBOJIBL,
UCIIONB30BAaTh ~ 3HAHWE  CBOWCTB  XHMHYECKHX
9JIEMEHTOB, COCJMHEHHII M MaTepuajoB Ha UX OCHOBE

JUTSE pelieHus 3a1a4 MpodecCHOHATTBHOM
JIEATEILHOCTH.

Baaneer:

- HaBBIKAMH WHCIIOJNB30BaTh 3HAHHA O CTPOCHUH

BEIIECTBA, IPUPOJIC XUMHUYECCKON CBSA3U B Pa3IMYHBIX
KllaccaX XUMHUYECKHX COCAMHEHUH Ui TOHWMAaHWS
CBOWCTB MAaTepHaJOB W MEXaHW3Ma XHMHYECKHX
MIPOIIECCOB, MPOTEKAMOIINX B OKPYIKAIOIEM MHPE;
HaBBIKaMU aHaIM3a u MO/JICTUPOBAHYS,
TEOPETUYECKOTO u SKCIEPHUMEHTAIBHOTO
UCCIIE0BaHUS XUMHUYECKUX COCIUHEHMH;
OCHOBHBIMHU 3JIEMEHTAPHBIMU METOJJaMH XUMHUYECKOTO
UCCIIeJOBAaHUS MPOCTHIX U CJIOXKHBIX BEIIECTB IIPU
pelIeHUH IPUKIIAJHBIX 33a7a4;

HABBIKaMH UCIIOJIb30BAHUEM CIIPABOYHON XHMUYECKON
JTUTEPATYPHI;

METOZaMH TIPOBEICHUS XUMHUYECKAX pEaKklud |
MPOLIECCOB

npuemMaMu paboThl ¢ XMMHUYECKOH IMOCYIOH, BecaMH,
YCTaHOBKaMH M IPHOOpaMH;

HaBBIKaMH 00pa0OTKH SKCIIEPUMEHTAIbHBIX JaHHBIX
Y aHAJIN32 TTOJyYeHHBIX PE3YIIbTaTOB;

HaBBIKaMH MOJTOTOBKH OTYETOB IO BBIMIOJIHEHHOM
HCCIIeIOBATENLCKOH pabore.

Texymmii KOHTPOJIb

Oyenusanue ypoeHs 3HAHULL:

— OIIEHKa yCTHOTO OIpOca Ha BceX
BHUJAX 3aHATHI

Oyenusanue pe3ynbmamog ooyuenus 6
sude yMeHuUll U HABbIKOB:

— OIIEHKa 32 TECTHI

— OIEHKA Pe3yIbTaToB
KOHTPOJIBHOTO KOJUIOKBUYMa.
IIpomesxyTo4Hast aTTecTanust
OLICHUBAHHE YPOBHS
c(hopMHUPOBAaHHOCTH KOMIIETSHINH Ha
JK3aMeHe
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[Ipunoxenne 1
AHHOTAIUA

padoueil nporpaMMbl AUCHHIIIMHBI

B1.0.15. «O0mas u Heoprannyeckasi XuMHsD»

1. O6mas TpyroemkocThb (3.€./ uac): 7 / 252. dopMa NMpoMERyTOUHOTO KOHTPOJIA: 3a4eT, dK3aMeH. JIucuuIinaa
u3yuaetcs Ha 1 kypce Bo 2 u 3 cemecTpax.

2. MecTo TUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JucnumimHa peanu3yercs B pamkax o0s3atenbHoi yactu OITOIN, 610k 51.0.14.

JucnurmmHa Gasupyercs Ha JUCHUILTHHAX (Monyisx): Matematnka, Du3nka U SIBJISCTCS OCHOBOW IS
MOCJIEAYIOIMX TUCIIUTUTUH

3. Lesib ¥ 321244 M3YYEeHHS] TUCIMILTHHBI
Llenbio OCBOCHMS AMCLMIUIMHBI SBISIETCS TEOPETHYECKAs M MPAKTHYECKas MOArOTOBKA CTYICHTOB IO

OCHOBHBIM ((pyHIAMCHTAIBHBIM) pa3feliaM XHMHH C Y4E€TOM COBPEMCHHBIX TCHACHIMI Pa3BUTHS XHUMHYECKON

HayKH, 4TO 00ECIeUnBACT PEIICHIE BBITYCKHUKOM 3a/1a4 Oy IyIIell Ipo(pecCHOHANbHOM IS TeTbHOCTH.

3amaun mpenofaBaHusl QUCLIUILTHHEL

3amayamu MpernogaBaHusl JUCUUIUIHHBI SIBISCTCS:

®  [OJyYeHHE TCOPCTHYCCKUX 3HAHUN OCHOBHBIX 3aKOHOB OOIICH M HEOPraHMYECKOM XMMHH U CHCTEMHOE HX
HCIOJB30BaHUC MIPHU U3YYCHUU XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHUEM HCOPIraHUYCCKUX BCUICCTB,

o TMOJYUYCHUC NPAKTUYCCKHUX HABBIKOB BBIIIOJHCHUSA SKCIIEPHUMCHTOB I10 O6Hlel71 u HeOpFaHH’{eCKOﬁ XUMUH B
XUMHUUECKOI1 1abopaTopui;

o TMOJYUYCHUC MPAKTHICCKUX HABBIKOB PCHICHUA PACUCTHBIX 3a/ia4 110 O6Hlel>i )44 HeOpFaHI/IquKOﬁ XHUMHH,

®  CHCTEMHOE HCIOJb30BaHKE 3HAHUI COBPEMEHHOW TEOPUH CTPOCHHUSI ATOMA, TCOPHH XUMHUECKON CBS3H, TEOPHHU
pacTBOpPOB, MEPUOANYECKOTO 3aKOHA M MEPUOAUYECKOM crucTeMbl dneMeHToB mmenu J.M. Menneneesa mis
[POTHO3UPOBAHUS M OIIMCAHHUS CBOUCTB AJIEMEHTOB W HCOPTAHMIECKUX COSTHHCHHIA.

4. Copep:xaHue THCHHILJIHHBI

HaumenoBaHue pa3jena

Ne JUCHHMILTHHBI Copep:xanue pasiena
pa3aena
1. Pa3pen 1 Xumus kak pazzuen 1.1 Ocnosénvle nomamus u 3axkonvl xumuu. Ilpeamer W 3amauu oOmEeH U

€CTECTBO3HAHUS — HayKa O
BEIECTBAX U UX
MpEeBPAIICHAAX.

OCHOBHBIE TIOHATHS ¥ 3aKOHBI
XAMUH.

CrtpoeHune atoMa 1
CHCTEMaTHKa XUMHYECKHX
anemenToB Ilepnoandeckuii
3akoH JI.11. Menpeneena.
XuMHuecKasi CBsI3b U CTPOCHHE
MOJIEKYIL.

HEOpraHWYecKol XWUMUH. MecTo XMMHM B CHCTEME €CTECTBEHHBIX HayK. 3ajauu,
CTOsIIME Nepe]] XUMuueckol Haykoi. Popmsl cymecTBoBanus MaTepui. OCHOBHbBIE
XIMHAYECKHE TIOHATUS: aTOM, HOH, MOJIEKyJa, IpPOCTO€ BEIIECTBO, OWHApHOE
COEIMHEHHE, CI0XKHOoe coennHeHne. CoBpeMeHHass HOMEHKIIATypa HEOPraHUUECKHX
BEMIECTB. MeXIyHapoaHas CHCTEMa eAWHHUI (U3MYECKHX BEIWYMH H €€
MpUMEHEHUE B HeOpraHnueckoi xuMuu. OCHOBHBIE eIMHUIEI cicTeMbl CU.
dyHnaMeHTa bHBIE M YacTHBIE 3aKOHBL. 3aKOH COXPAHEHHS MacChI-D)HEPIHH;
3aKOH OSKBHBAJICHTOB, IIOCTOSIHCTBA COCTaBa, KPATHBIX OTHOIICHWH, ABOTajapo,
ypaBHEHHE COCTOSIHHS UJIEaTbHOTO Ta3a.
1.2 Cmpoenue amoma. Kparkas ucTopus pa3BUTHs TEOPHU CTPOCHUS aToma. Sapo
W DJEKTPOHHAs O00OJOYKa aroMa. OKCIIEPUMEHTAIFHBIE OCHOBBI COBPEMEHHOM
TeOpuu CTpoeHus aroma. [loHsATHE O KBaHTOBOW MexaHMKe. BoiHOBbIE cBOMCTBa
MaTepHalIbHBIX O00BEKTOB. YpaBHeHHe ne¢ bpoimsa.  J[BoiicTBeHHass mpupona
anekTpoHa. [lpuHnmn  HeompeneneHHocTel ['eiizenOepra. BomHoBas QyHKIMA.
DNeKTpoHHAs IUIOTHOCTh. KBaHTOBO-MeXaHHMYecKas MOJedb aToMma. YpaBHEHHE
[IpenuHrepa M ero pelmeHue Uil aToMa BOJOPOJa. XapaKTePHCTHKA COCTOSHHS
OJICKTPOHOB CUCTEMOM KBaHTOBBIX YHuCeJI, UX (bI/ISI/ILlecKl/Iﬁ CMBICJI, TPUHHUMACMBbIC
3Ha4YeHHs. ATOMHbIe opOuTanu mjis S-, P-, d- u f- cocTosHMIA SIEKTPOHOB aToma.
MHOTO3NIEKTPOHHBI aTOM. ODHEpreTHYecKne YPOBHH H IOJYPOBHH B aTroMe.
MakcuMallbHOE YHCIIO DJIEKTPOHOB Ha JJIEKTPOHHBIX YPOBHSX, MOIYPOBHIX U
aToMHbIX opOutansx. [Ipuanumn [Taymu. CrnmH s1ekrpoHa. OCHOBHBIE TPUHIUIBI U
MpaBWJIa paclpeieleHus] DIEKTPOHOB B MHOTO3JEKTPOHHBIX aTOMax: MpPUHIIUI
HauMeHblIel sHepruu, npaswia KneukoBckoro, XyHnna. CokpallieHHas M HOJHAs
JNIEKTPOHHAsI U JIEKTpOHHO-rpaduyeckas ¢popmyia atoma. [Ipockok anekTpoHa. S-,
p-, d- u f-aemeHTHL
1.3 Ilepuoouueckuii 3axon u Ilepuoduueckas cucmema INEMEHMOG
/.U .Menoeneesa. Ilepuognueckuii 3akon J[.M.MenneneeBa u ero coBpeMeHHas
(dopmymuposka. [lepuoamyecknii 3axoH, [lepronudueckas cucremMa U IEPHOANICCKAS
tabmuna snemeHToB J[.M.MenneneeBa. CTpyKTypa MEpUOIUYECKOH CHCTEMBI.
[epuonpl, rpynmel, moArpynmel. M3MeHeHHe CBOWCTB 3JEMEHTOB MEPUOIMYECKOM
cUCTeMBbl (BEepTUKaJIbHAs U FOpU30HTaNbHas aHajoruu). Ilepuoandeckas cucrema u
ee CBA3b CO cTpocHHeM aroma. Pacmonoxkenue S-, p-, d- u f- smementoB B
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INepromnueckoit cucteme. Tumudeckue W HETHUNUYECKHE >JIeMEHTH. I[lomHble U
HEIIOJIHBIE JJIEKTPOHHBIE aHanory. Ilepuoauueckoe U3MeHEHHE CBOMCTB 3JIEMEHTOB.
ATOMHBIC ¥ HMOHHBIE paJNyChl MX 3aBHCHMOCTb OT O3JIEKTPOHHOTO CTPOCHHUS M
CTENeHN OKHCIEHHSA. OHeprus HOHM3alMy (TIOTEHIMAl WOHW3AIMH) aTOMOB U
HOHOB; BOCCTAHOBHUTEIBHBIE CBOMCTBA; CPOJICTBO K 3JIEKTPOHY (OKUCIHUTEIbHBIE
CBOWCTBA).

1.4 Xumuueckan céa3v u cmpoenue monekyn. Bzaumonerictsue atomMoB. [IpuunHbl 1
ycnoBue oOpa3oBaHusI XUMHU4YecKO cBs3u. Ilpupoma xummdeckod cBsi3u. OCHOBHBIE
BUJIBI M TIapaMeTpbl XUMHUUeCKOH cBsi3u. KoBaneHTHas xummdeckas cBsi3b. OCHOBHBIE
TIOJIOXKEHMST MeTo/ja BasleHTHBIX cBsi3eil (BC). PaBHOICHHBINM 1 JOHOPHO-aKIENTOPHBII
MEXaHM3MBI 00pa30BaHMsI KOBAICHTHOH CBs3U. BanmeHTHOCTH aeMenta. OOpazoBaHue
KpaTHBIX CBsI3CH: G-, M- M O-CBsI3BU, MX OCOOCHHOCTH. OIEKTPOOTPHIATEIHLHOCTD
snemenTa. [lomsipHast 1 HemossIpHAst KOBaICHTHAS CBs3b. CBOMCTBA KOBAJICHTHON CBSI3U:
HAChIIIIaeMOCTh, ~ HAIPABICHHOCTh,  IOJSIPH3YeMOCTb. [ MOpHmu3amusi — aTOMHBIX
opGuraneit: sp- , Sp>- u Sp°- ruGpuMsaimy. J{UOIHHEIE MOMEHTBI U CTPOEHHE MOJIEKYIL.
OCHOBHBIC ~TOJIOXKEHHS METOAa MOJEKYJspHBIX — opbutareir. (MO  JIKAO).
OHepretrueckue quarpaMmmbl MO. Ces3bIBaroIye, HECBA3BIBAIOIINE H Pa3PhIXIIAIOIINE
MO. IlocnenoBatensHOocTh 3amojHeHHs MO B JIBYXaTOMHBIX TOMOSIEPHBIX U
TeTeposIepHBIX MoJIeKyax syeMeHToB 1 u 2 mepuoxa. Iopsmok ceszu. OObscHeHHe
MAarHUTHBIX CBOMCTB MOJIEKYJI U MOHOB ¢ no3uuuii Merona MO. MonHas xuMmuueckas
CBSI3b KaK IPEeIeIIbHBIIN CITy4ail KOBaJICHTHOM MOJLIPHOM CBsI3U. MexaHn3M 00pa3oBaHus,
9NEKTPOCTAaTHIECKOE  B3aMMOJCHCTBHE  HMOHOB,  CBOMCTBAa  (HEHACHILIEHHOCTb,
HEHAIpaBJIeHHOCTh). MeTaimieckas CBs3b KakK KpalHUK ciiydaid JeNOKaJn30BaHHOM
CBSA3M, €€ XapakTepHble ocoOeHHOcTH. CBolCTBa ~ METANIMUECKOH  CBS3H
(HeHACBHIIICHHOCTh W HEHANPABICHHOCTb) M (U3HMYECKHE CBOICTBA METAJUIOB:
METAUTMYeCKHi OJIeCK, HeNpOo3pavdHOCTb, TEIIOMPOBOJHOCTD, JIEKTPOIPOBOJHOCTD,
IUIACTUYHOCTb. MEXMOJEKYIIIpHOE B3aUMOAEHCTBUS. DHEprus MEXMOJEKYJIIPHOIO
B3aUMOJIEHCTBYA. B3auMozieCTBYS MEXTy NMOJIPHBIMU U HENOJAPHBIMU MOJICKYJIAMH:
OpHEHTAIIMOHHOE, MHIYKIHOHHOE, MCIIepCHOHHOE (cuibl BaH-nep-Baansca). Binsiaue
TeMIEpaTypbl U PAcCTOSHUS MEXIY MOJEKYJaMH Ha 3HEPrHI0 MEXMOJIEKYJIIPHOTO
B3aUMOJIeHCTBIA. BomopoaHas cBa3b. DHeprus M JUIMHA CBA3U. MexXMoueKy spHas U
BHYTPUMOJIEKyJIsipHasd. BiusHue BOJOpOIHOM CBA3M Ha CBOMCTBA  BELIECTBA:
TEMIIepaTypy IUIABJICHUs, KUIEHHUS, CTENeHb AUCCOLHALNY B BOJHOM PacTBOpe U Jp.).
CTpoeHne BemecTBA B  KOHACHCHPOBAaHHOM COCTOSHMH. TBepmoe, IKHIKOE,
ra3oo0pasHoe, IIa3MEHHOE COCTOSIHUS, X 0COOeHHOCTH. KpucTammdaeckoe cocTosHueE.
Wzomopdpusm, momumop¢usM.  THIBI  KPUCTANIMYECKUX — PEIIETOK:  aTOMHAd,
MOJIEKyJISIpHasl, MOHHas, MeTaMyeckas. Ilpuponma cBa3M MexIy dYacTHLAMH B
Pa3NMYHBIX THIAX KPUCTAUIMYECKUX pemeTok. JKumkoe u aMop(HOE COCTOSHUS, HX
0COOCHHOCTH.

Pa3znen 2 OcHoBHBIE
3aKOHOMEPHOCTH MPOTEKAHHS
XUMHYECKUX TPOIIECCOB.
OCHOBBI XHUMUYECKOM
TePMOJUHAMUKU. XUMHUYECKas
KHHETHKA U XUMHYECKOE
paBHOBecue

2.1 Ocnosvl xumuueckoii mepmoounamuky. OCHOBHBIE TIOHSATHA XUMHYECKOH
TepMoguHamuky.  Cucrema, ¢aza. Kiaccmbukammss cuCTeM:  H30NMPOBAHHBIE,
HEW30JIMPOBAHHbIE, 3aKPBITBIC, OTKPHITHIE CHUCTEMBL. ['OMOTE€HHBIE M TeTepOTreHHBIE
cucreMmbl. [TapaMeTpbl ¥ (QyHKIMH COCTOSHUSI CHUCTEMBI. 3aKOH COXPaHEHHs! SHEPrUH.
IlepBoe Hawano TepMOAMHAMUKHM. BHYTpeHHsE SHEprus CHCTEMbl U SHTAIBINS.
TerumoBoit 3¢hdekT xumuueckod peakii. TepMOXUMHUSA. DK30- M 3HIOTCPMUUCCKUC
peakuun. Tepmoxumuueckue ypaBHeHus. [IoHATHE O CTaHOApTHOM COCTOSHUM
pemectBa. CTaHAapTHAs SHTAJBNHS 00pa30BaHMs BelIecTBa. 3akoH ['ecca u ciencTBus
n3 Hero. Bropoe Hawamo tepmommHamukd. [loHstne o0 sHTpormm. M3MeHenue
SHTPONMM B XHUMHYECKHX Tporeccax M (ha3oBBIX IIepexofax. OHTAIBIMHHBI U
SHTPONHUIHBI (pakTopsl Tmporecca. YpaBHeHHMe [mOOca. DOneprms [nbbca —
TEePMOJUHAMUYECKUI KPUTEPUIl BO3MOXKHOCTH MPOTEKAHUsI XMMHYECKOro IpoLecca, 1
YCTOMYMBOCTH BEILECTBA.

2.2 Ocnosbl Xumuueckoit Kunemuxku u xumuueckoe pagHogecue. Ilonstue o
XUMHUUECKOW  kuHeTuke. CKOpOCTh  XMMHUYeckod peakuuu. [lopsamok u
MOJIEKYJIIPHOCTh PEAKLUH. 3aBHCUMOCTb CKOPOCTH XHUMMYECKOM peakIuu OT
KOHIICHTpaUH. 3aKOH JEHCTBHS MacC U TOMOTEHHBIX M T€TEPOTCHHBIX CHCTEM.
3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakmuu OT TEeMIepaTyphl. OHEeprus
aKTUBAaLlUM PEaKnW¥, aKTUBHBIE MoJeKynsl. [IpaBuno Bant-T'odda, ypaBHeHume
AppeHnyca 1 IIpeensl HX MPUMEHHIMOCTH.

[lonaTue 0 rOMOre€HHOM H F€TCPOr€HHOM KaTaJu3e. l_[pI/IMepl)I KaTaAJIUTUYICCKUX
IPOLIECCOB B NMPOMBIIIJIEHHOCTH. XMMHUYECKOE PaBHOBECHE: TEPMOAMHAMUYECKOE U
KUHETHYECKOe YCJIOBHE. 3aKOH JeHCTBHS Macc s OOpaTHMBIX IIPOIIECCOB.
KonHcTanTta XHMHYECKOTO PpaBHOBECHA. CBs3b CTaHJAAPTHOI'O M3MCHCHUA DSHEPTUH
I'mb6ca ¢ KOHCTAaHTOM XMMHYECKOTO PaBHOBECHS: ypaBHEHHE H30TepMbI BaHT-
lodda. Cmemenne xummmdeckoro pasHoBecus. [Ipurmun Jle Illatense-Bant-
lodda-bpayna. Bramsume mapameTpoB mpomecca Ha CMENIEHHE XHMHYECKOTO
paBHOBecHsI.

Pa3znes 3 PacTtBopE! 1 apyrue
JUCHEPCHBIE CUCTCMBI.

3.1 Jucnepcuvie cucmemol. JlucriepcHBIC CHUCTEMBL: JUCTEpcHas  (asa,
JcTiepcHoHHas cpena. Kmaccubukanus JUCIEPCHBIX CHCTEM [0 arperaTHoOMY
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CrocoOBI BEIpaXKeHUS
KOHIIEHTPALMH pacCTBOPOB.
DJeKTponuTHIECcKas
JIMCCOLMANNS ¥ HOHHBIE
peaxkuuu. ['maponns coneil.
KoMIuIeKkcHbIe COeANHeHUS

COCTOSIHMIO W pa3Mepy 4dacTum. JcTuHHBIE pacTBOphl. PacTBOpeHHe Kak
CaMOIIPOM3BOJIBHBIN  (pr3MKO-XMMHUUecknii mponecc. TemmoBele dd¢dexTsr mpu
pacTBOpeHHH. PacTBOopHTENs U pacTBOpeHHOE BemecTBo. PacTBopuMocTs. Bimsiaue
Ha pacTBOPUMOCTh TEMIlepaTypsl ¥ JaBieHHs. KpuBas pacTBOPHMOCTH.
KoadduupeHT pacTBOPUMOCTH M MaccoBas OIS PACTBOPEHHOIO BEIISCTBA B
pactBope. HachllieHHBIE M TEpecHIEHHbIE pPacTBOpHL. Pa3baBieHHbIE U
KOHIIEHTPHPOBaHHBIE pacTBOPbL. CIOCOOBI BBIPAKEHUSI COCTaBa PAacTBOPOB:
MaccoBast I0JIsI, MOJIApHAst 0TI, MOJSIBHOCTE PACTBOPA, MOJISIPHAsI KOHIIEHTPALHS,
MOJISIpHAsI KOHIIGHTPALUs BEIECTBA SKBUBAJICHTOB U TUTpP PacTBOPA.

3.2 Pacmeopvt Inekmponumos. Teopuu xucinom u ocnosanuii. Bona xak
HOHIBHUPYIONIMH pPacTBOpPHUTENb. BoTHBIE pPacTBOPHI AEKTposUTOB. OCHOBHBIE
TIOJIO>KEHUS TEOPHH JIeKTponTHIecKkoii muccormarmy C.Appenunyca. ConpBaTanus
HOHOB ¥ MouieKysl. CuipHbIe U cilabble 3JeKTPONHUTHL. VICTHHHAs M KaXymascs
cTeneHs aucconuanuu. KoHcTaHTa aucconuanuu (KOHCTaHTA KHCIOTHOCTH H
ocHOBHOCTH). CTymeHuaTasg JauccolMamMs  clIaOBIX  DJICKTPOJMUTOB.  3aKOH
pasbasnenus OcTBanpna. BnusHue KOHIEHTpalMM OJHOMMEHHOTO HOHAa Ha
JHMCCOLMALUIO CTa00ro 3JMEKTPONUTA. 3aBUCHUMOCTD CHIIBI KHCIOT M OCHOBaHUH OT
3aps/a U paguyca neHrpansHoro noHa. Cxema Koccenst. Mi3MeHeHHe CHIIBI KHCIIOT |
OCHOBaHMH TO rpynmam U nepuojaM [lepmomudeckoi cHUCTEMBL. AMQOIHUTEL
Honnoe mnpousBeneHue Boxapl. Bomoponueii mnokasarens. Cuna  KHCIOT U
OCHOBaHHWH, KOHCTAaHTa KHCJIOTHOCTH M KOHCTaHTAa OCHOBHOCTH U HX CBS3b JUIA
KHCJIOTHO-OCHOBHOM COIPsKCHHOW naphl. Enunas nikana KMCIOTHOCTU AJI BOJHBIX
pactBopoB. Cnoco0sl pacuera pH cHIIBHBIX U cIa0BIX THAPOKCHIOB. PaBHOBEcHe B
CHUCTEME MAaJIOPACTBOPUMBIN 3JIEKTPOJIMT-HACHILEHHBIN pacTtBOop. IlpousBenenue
pacTBOpPUMOCTH. YCIIOBUSI 00Opa3oBaHUS M PAcTBOPEHMS OCankoB. Peakuum B
pacTBOpax 3JEKTPOJIMUTOB, MHpOTEKalolme Oe3 H3MEHEHUS! CTEHEHH OKHCIICHUS
9JIEMEHTOB, BXOJSIIMX B COCTaB PEarcHTOB. YCJIOBHS NPOTEKAaHUS peakui B
pacTBOpax 3JIEKTPOJUTOB. MOJEKysIpHbIE M HOHHO-MOJICKYJISIPHBIC ypaBHEHUS
peakuuii.

3.3 I'uapoJu3 couieii. Turel rugponmza. KoHCTaHTa U CTENEHb THAPOIII3A, CBA3b MEKITY
HUMH U KOHLEHTpaimued comx B pactBope. CrmocoObl yCHIEHHS U TOJABICHUS
ruaponm3a. CTyneH4YaTblid 1 HeOOpaTHMBIA THAPOIIH3.

34 KommiekcHble coenunenusi. Koopmuuaimonnas Teopust A. Beprepa.
KommiekcooOpazoBaten,  JMTaHABl,  KOMIUIGKCHL.  KoOpIWHalMOHHOE — 9HCIO
KOMILIEKCo00pa3oBaTelis, AeHTaHTHOCTh JMraHaoB. HoMeHkarypa, kiaccupukans u
criocoOb! momyuenuss KC.. KoHcranTa 00pa3oBaHUsS KOMIUICKCA. XHMHYECKas CBS3b B
KC. OcHoBusle nonoxenust Mmerona BC. CtpoeHre 1 MarHUTHbIE CBOMCTBA KOMILIEKCOB.
CrIeKTpOXVMHYECKHIT P JUraHIo0B. BHYTpu- ¥ BHeEMIHEOpPOHWTAIBHBIE KOMIUIEKCHI.
Beicoko- n Hu3KociHOBBIE KoMIntekchl. M3omeprst KC. PasHoBecus B pactBopax KC.
KoHcTaHTa HECTOMKOCTH KOMILIEKCA.

Pasznen 4 OxuciauTensHo-
BOCCTaHOBHTEIILHBIC PEAKIIHH.
DJEeKTpOXUMHUUYECKHE
MPOIIECCHI.

4.1 Oxuchumenvno-eoccmanosumenvhsvle peakyuu. Pomb B Tpupome u
MPOMBIIUICHHOCTH. BakHelinune oOkucIuTen U BocctaHoBUTenw. CreneHb
okuciieHuss.  OKUCIHUTENbHO-BOCCTAHOBHUTEIBHBIC ~ CBOMCTBA  COCOUHEHUN U
Iepuonnueckuii 3akoH. Kmaccudukamuss OBP. MeToasl ypaBHHUBaHHS: METOJX
9JIEKTPOHHOTO OallaHca, HOHHO-JIEKTPOHHBIN MeToJ. TepMoauHaMuyeckast oleHKa
HanpasineHHocTH OBP. BrusiHne mapameTpoB peakuuu Ha TIyOWHY M HalpaBlCHHE
MIPOTEKAHUS OKHCIIMTENIFHO-BOCCTAHOBUTEBHBIX —TpoleccoB. OKHCIHTENHHO-
BOCCTAHOBUTEIbHBIA SKBUBAJICHT.

4.2 Ocnosbl Inekmpoxumuu. DISKTPOXMMUYECKHE Tpolecchl. [Iporeccsr,
MPOTEKAIOUIMe MPH KOHTAKTE MeETajla C PacTBOPOM JJIEKTPOJMUTA. OJEKTPOI.
JIBOiiHOHN  syeKkTpuuecKud  ciaod. ODNeKTpoAHbl moreHuuan. CraHaapTHBIN
9JIEKTPOJIHBIA TOTEHIMAN. Ps XUMHYECKOH aKTUBHOCTH METaioB. Y CIIOBHAS
KIacCU(UKAIU METAUIOB MO WX aKTUBHOCTH. YpaBHeHue HepHcra. Brusaue
PacTBOPUMOCTH BEIIECTBA W KOMILIEKCOOOpA30BaHHsS Ha 3HAYEHHE 3JIEKTPOIHOTO
MOTEHIMANA MeTajula. [anpBaHWUYeCKHH 3JeMeHT W ero pabora. Hampspkenne
raTbBaHUYECKOTO dJIeMEeHTa. KOHIEHTPalMOHHBI TallbBAHHYECKANH 3JIEMEHT.
DJeKTpoXUMHIYeCcKas KOPPO3Us METaIOB. DJEKTPOJIA3 PACIUIaBOB M PAaCTBOPOB
a1ekTposuToB. [lopsAAoK paspsakd HMOHOB Ha AJIEKTPOJAX MPHU  AJICKTPOJIU3E
pAacIuIaBOB M PACTBOPOB AJIEKTPOJIHUTOB.
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Pa3pea 5 IIpocroe BemiecTso.
BunapHbIe 1 cltoKHBIE
XUMHYIECCKUE COCIHHECHUS

IIpoctoe BemecTBo — Kak (opMa CyIIECTBOBAHHS JIEMEHTA. AJUIOTpONUS U
noauMop(hU3M TIPOCTHIX BEIIECTB. MeTaulbl W HEMETaUIsl B IIePUOINYECKOH
cucreme anemeHToB .M. MenneneeBa KpucramioxuMudeckne cTpoeHHE IMPOCTHIX
BEIECTB. DJISKTPOHHOE CTPOEHHE aTOMOB JJIEMEHTOB M KPHCTALIOXUMHYECKOE
CTpOEHHUE MPOCTHIX BemecTB. OCHOBHBIE MIPHHIIUITBI M CIIOCOOBI MOTYUYESHHUST MPOCTHIX
BelecTB: pusndeckue u xummudeckue. O0ume Gpu3nveckre 1 XMMHYECKHe CBOIcTBa
MeTaIoB. XapakTepHble M YCTOWYMBBIC CTETIEHW OKHCICHUS, UX H3MECHEHUE B
NepuoAe U IO IpynmnaM NepUoAMYECKOW cucteMbl snemeHToB Jl.M.Menneneesa.
OTHOLIEHHE METAJUIOB K OKUCIHTENSIM: IPOCTHIM BEIIECTBAM — KHCIOPOAY,
BOJIOPOXY, a30Ty, TajloreHaM, a30Ty; CJIOKHBIM BEIIECTBAM - BOJE, BOIHBIM
pacTBOpaMm Iesnodei, KHCI0TaM, CMECSM KHCIIOT.

Homenknatypa, knaccudukanus M moiydeHne OMHAapHBIX coenuHeHnil. dakTopsl,
ONpeneNIIoIe CBOMCTBa OMHApHBIX COEOWHEHMH (pasMep aTOMOB, HX
NEKTPOOTPULATENBHOCT, XapaKTep XUMHUUYECKOH CBSI3M) M 3aKOHOMEPHOCTH HX
n3MeHeHus. COeIMHEHMsI 3JI€MEHTOB C BOJOPOJAOM, OKCHJBI, TaJOTEHUABI U Ap.
Knaccuduxarys claoxHbIX cOoeAMHEHMH. I'HIpOKCHIBI KaK XapaKTePUCTHUECKHUE
coequHeHHs.  KHCIOTHO-OCHOBHBIC — CBOMCTBA  I'MAPOKCHIOB, aM(pOTEPHOCTbH
ruApOKCHI0B. OKUCIHTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBa ruapokcunos. Conn,
KIacCH(UKAIWs, TepMHUYecKas YCTOWIHBOCTh, PAaCTBOPHUMOCTH, OKHCIUTEIHHO-
BOCCTaHOBHUTENbHbIE  CBOMcTBa. CpaBHUTENBHAs  yCTOHYMBOCTH coled U
COOTBETCTBYIOIIUX UM KHCIIOT.

Pa3nmen 6 Xumus coequHEHUA
S-3JICMEHTOB

Anroput™ 001Iei XapaKTepHCTUKH IEMEHTOB Ha mpuMepe S- aieMeHToB. O mMecte
Bogopona B Ilepmommueckoil cucreme. OOmas XapaKTepHCTHKAa BIIEMCEHTa,
HaxXOXKAEGHUE B IpuUpoje, IoIydeHHe U cBoiictBa. M3oromel, TepMmuueckas
Jucconuanusi, (QHU3MYeCKHe U XHMHYEeCKHe cBoWcTBa. JlabopatopHble U
MIPOMBIIIIEHHBIE CIIOCOOBI MOMydYeHHs. [ Hapuasl, UX KnaccuuKamus, MoIydeHne u
cBoiicTBa. [IpuMeHeHne BOIOpOAa U €T0 COETMHEHUHN.

CTpoeHre aTOMOB S- 3JI€MEHTOB, 3AKOHOMEPHOCTH U3MEHEHHS PaJHyCOB aTOMOB H
HOHOB, 3HEPTUHM MOHU3ALMH, CPOACTBA K 3NIEKTPOHY, 3JIEKTPOOTPUIATEIBHOCTH,
KOOP/JUHALIMOHHOTO YHCIa HOHOB, HU3MEHEHHsS KHUCJIOTHO-OCHOBHBIX CBOMCTB
THJIPOKCUIOB. XapakTep XHUMHYECKOM CBS3M B COeAMHEHUsAX. Bo3MoXxHOCTH
00pa3oBaHMsl KOOPJMHALMOHHBIX coequHeHnH. OCOOCHHOCTH XHMHHU JIHTHI U
Oepmmus. BakHelmmme COeJUHEHMS S- DIEMEHTOB: OKCHJIBI, HMEPOKCHIBI,
HaJIEePOKCUABI, O30HHUABL, THUIPOKCHIBI, cond. CrocoOBl MONydYeHUs, CBOWCTBA.
Mepsl TpeoCTOPOKHOCTH Tpu padore ¢ auTHEeM. TOKCHYHOCTh COEAWHEHUI
Oeprust 1 Oapust. [IpuMeHeHHe TPOCTHIX BEIIECTB S- SJIEMEHTOB U X COSANHEHHUI.
JKecTKOCTh BOJIBI M CITOCOOBI €€ YCTPaHEHHSL.

Pa3nmen 7 Xumus coequHEHUA
d-aneMeHTOB

Obmas xapakrepuctuka.  OCOGEHHOCTH 9JIEKTPOHHOTO CTPOCHHSI aTtoMoB O-
3JIEMEHTOB, MX BAJICHTHBIE COCTOSHUs. XapaKTepHble U YCTOWYMBBIE CTENEHHU
OKHCJICHUS 3JIEMEHTOB. XapaKkTep XMMUYEeCKOH CBsI3U B coeiuHeHusX. CKIOHHOCTh
K KOMIUIEKco0Opa3oBaHMIO. BimsiHME TPHPOABI JIMTraHZOB Ha CTAOMIH3AIHIO
crerieHeld okmcieHUs. OKCHIBL CHOCOOBI MX TONydYeHHs, CBOHCTBA. V3MeHeHme
KHCIJIOTHO — OCHOBHBIX CBOMCTB OKCHJIOB B 3aBHCHMOCTH OT CTETICHH OKHCIEHHS U
nonoxenust d- anemenToB B IIC. THAPOKCUIBL: CMOCOOBI MOMyUYCHHs, U3MEHEHHUE
KHCJIOTHO-OCHOBHBIX CBOMCTB. O030p OKHCINTENFHO-BOCCTAHOBUTEIBHBIX CBOMCTB
coequHeHHi -31eMEHTOB, UX W3MEHEHHUE 110 MepUojiaM ¥ rpyniam. BiusHue cpepl
Ha TMpPOTEKaHWe IIPOIECCOB. BaHeillne coeAWHEHMs: TalUIbl, CyYIbOHUIBI,
KapOu b, HUTpUBL. Brosornyeckas poib d-aneMeHToB. [IpUMEHEeHHE COSTMHEHHMIH.

Pa3nen 8 Xumus coequHeHHA
p->IeMEHTOB

Oo6mas xapakrepuctuka. O0mas xapakTepicTHKa p- deMeHTOB. CTpoeHHe aTOMOB,
BO3MOJKHBIE BAJICHTHBIC COCTOSHHMS, 3aKOHOMEPHOCTH W3MEHEHHS B IOATPYINHax
pamMycoB  aTOMOB, WX OSHEPIrHM HOHH3AIMM, CPOACTBA K  DJIEKTPOHY,
JIEKTPOOTPULIATENHFHOCTH, KOOPJMHAMOHHOTO YHCJIa HOHOB. XapaKkTep N3MEHEHHUs
KHCJIOTHO-OCHOBHBIX ¥ OKHCIIMTEIIbHO-BOCCTAaHOBUTEIBHBIX CBOWCTB OJHOTHITHBIX
COBJII/IHCHI/IP'I. XapaKTeprle )51 yCTOﬁ‘IHBbIe CTCIICHU OKHCJICHHSA DJJICMCHTOB, HX
U3MEHEHHE B IEpUOJie U MO TpyNnaM Nepuoguyeckoil cucteMsl temenToB .M.
MenneneeBa. Xapaktep XHMHYECKHX CBsi3eid B coeAuHEHUsX. CKIOHHOCTh K
00pa3oBaHMIO KAaTHOHHOM ¥ aHHOHHOH (opM, K KOMIUIEKCOOOPa30BaHHUIO.
Bonoponusie coemuHeHnst p- s1eMeHTOB. OKCHABI p- 31eMeHTOB. CrocoObl HX
noydeHus. VI3MeHeHHe KHCIOTHO - OCHOBHBIX CBOMCTB BBICHINX OKCHIOB p-
9JIEMEHTOB II0 TIEpHUOAaM M TpymmaM. [HIpOKCHABI p- SJIEMEHTOB: OCHOBAHHS,
aM(bOJ'lI/ITbI, KHCJIOTBI, UX IOJYUYCHHUE. H3MeHeHHEe KHCIOTHO - OCHOBHBIX CBOWCTB
T'IAPOKCUIOB IIO TII€pUoAaM U rIpynmnaM, a TakKKE B 3aBUCUMOCTU OT CTCIICHU
OKHCIICHUSI P- DJIEMEHTOB, OOpa3yIoIMX [Ba M OOJbIlIEe YUCIO THIPOKCHIOB.
OKHCIUTETFHO — BOCCTAaHOBUTEJIBHBIE CBOMCTBA COCAMHEHHI P- JIEMEHTOB: 00mIHe
3aKkoHOMepHOCTH. [IpuMeHeHHe MPOCTHIX BEIIECTB P- AJIEMEHTOB M UX COCIMHEHHH.
Bronornueckast pons.braroponusie (MHepTHBIE) ra3bl. [IpakTHyeckoe NMpUMEHEHUE
0I1arOpOIHBIX T'a30B.

Paznen 9 Xumus coequHeHNHA
f-anmementon

Jlantanouasl  (aHTaHuael). OOIIas  XapakTePHCTHKA 3JEMEHTOB, CTCICHH
OKHCJICHUS], HAXOXKACHUE B IPUPOJIe. XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB U UX
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U3MEHEHUE C BO3pacTaHUEM AaTOMHOIO HoMepa sieMeHTa. [lpuumnbl cxoncrsa
CBOJCTB JlaHTaHOKOB. YuacTtue f-opOuraseit B 00pa3oBaHMH XMMHYECKUX CBS3CH,

BEICOKME KOOpIMHAIMOHHBIE 49ucna. JlantanommHoe cxkarnme CoequHEHUS
naHTaHoUOB. [IpnMeHeHNe TaHTaHONIOB U UX COCIMHEHUH.
AxtuHOMIBl (akTUHHAB). OOmas XapaKTepUCTHKA SJIEMEHTOB. XUMHYECKUE

CBOICTBA MpPOCTHIX BeleCTB. Ydyactue f-opOutaneit B 00pa30BaHHHM XUMUYECKHX
CBsI3el, BBICOKHME KOOPAMHAIMOHHBIE YMCIAa. AKTHHOMOHOE cxartue. IIpumeneHne

AKTHHOUIOB M MX COCIMHCHUM.
[TepcrieKTHUBBI pa3BUTHUS TEOPETUUECKUX OCHOB XUMHMH.

5. llnanupyemble pe3yJbTaThI 00y4eHUs M0 TUCHHUILINHE, 00ecTeYrnBalo[Ue T0CTHXKeHUe

IUIAHUPYEeMbIX Pe3yJIbTaTOB 0CBOEHHSI 00pa30BaTeIbHOI MPOrpaMMbl

B pesymprare m3ydeHus AMCHWIUIMHBI OOYYarOMIMKCSA MO TpPOrpaMMe OakamaBphaTa IOJKEH
00J121aTh CJIe1YIOIUMH KOMIIEeTeHI[USIMU:

Ne | Kareropus Koa n Koa n B pe3yibTaTe 0cBOeHHs Y4eOHOI AMCHUIIUHBI
n/n | (rpynna) - HaNMeHOBaHHe HaHMeHOBaHHe 00yyYaIOLIUIiCS J0JIIKeH:
KOMIIeTeHIHi KOMIeTEeHIUN HHAHKATOPA
JAOCTHKEHUS 3HATH yMeTh BJIA/IETh
KOMIeTeHIHH
1 2 3 4 5 6 7
1 Ob6memnpogeccn | OINK-1 OIIK-1.1 OCHOBHBIE AQHAJM3UPOBATh U | HAaBBIKAMH
OHAaJIbHBIC Crocoben 3HaeT OCHOBHEBIE CBEZICHUS O HCIOb30BaTh MIPOBEICHHS
HaBbIKH H3yYarh, CBEJICHUS O MEXaHU3Max CBEICHHSA O XHMHYECKOTO
QHAJIM3UPOBATH, MeXaHU3Max XHUMHYECKHX MeXaHU3Max aHam3a;
HCTIOIb30BATh XUMHYECKIX peaKIuii, XHUMHYECKUX HCIIOJIb30BaHHEM
MEXaHU3MBI peaxiui, CTPOCHUH peakuuii, CIIPaBOYHOM
XUMHYECKUX CTPOCHUH BEILECTBA, CTPOCHUH XUMHYECKON
peakIui, BEIECTBA, IpUpoje BEIIECTBA, JIATEPaTypBI;
MIPOUCXOJAIINX B | TIPHPOAE XHUMHYECKOH pupoje METOJaMHU
TEXHOJIOTHIECKHX | XUMHYECKO CBSI3H U XHMHUYECKOH MIPOBEACHHUS
nporueccax u CBSI3H U cBoifcTBax CBSI3H H XUMHYECKUX
OKpyXKarouiem cBOiicTBax Ppa3InYHBIX CBOCTBax peakuuii u
MHpe, Pa3IHYHBIX KJIacCOB Pa3IHYHBIX MPOLIECCOB
OCHOBBIBAsICh Ha KJIacCOB XHUMHYECKHX KJIaCCOB
3HAHUAX O XUMHYECKUX 3JIEMEHTOB, XHUMHUYECKUX
CTPOSHNH 3IIEMEHTOB, COeIMHEHNH], JJIEMEHTOB,
BEIIEeCTBa, COCIMHEHMIA, BEIIECTB U COCTMHEHUH,
pupoe BEIECTB U MaTepHaIoB BEIECTB U
XHMHYECKOH MaTepHaIoB MaTepuasoB B
CBSI3H U OIIK-1.2 TEXHOJIOTHYECKH
CBOHCTBAx Cnocoben X Iporeccax 1
Pas3IMYHbIX aHaIN3UPOBATh U OKpYy’Karomem
KJIaCCOB HCIIOJIb30BATh MHpe
XHMHYECKUX CBEJICHUS O
JJIEMEHTOB, MEXaHU3Max
COeIMHEHHH, XHUMHIECKIX
BEIECTB U peaxuuii,
MaTepuaIoB CTPOCHUH
BEIECTBA,
npupoJe
XUMHUYECKOU
CBSI3H
cBOicTBax
Pa3IHIHBIX
KJIacCOB
XHUMHYECKIX
JJIEMEHTOB,
COCIMHCHMI,
BELIECTB U
MaTepHaloB B
TEXHOJIOTHIECKHX
mporeccax u
OKpYKaloIeM
MHpe
OIIK-1.3
Bnaneer
HaBbIKaAMHU

IPOBEJICHUS
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XUMHYECKOTO
aHaJm3a;
WCIIOJIb30BaHUEM
CIIPaBOYHOMN
XUMHUYECKON
JUTEPaTyPBhI;
METOAaMH
MIPOBEICHUS
XUMHYCCKUAX
peaxuuii u
HpPOIECCOB
Obmenpodeccu | OINK-2 OIIK 2.1 COBpEMEHHEIE MIPUMEHSTH COBPEMEHHBIMHI
OHAJIbHBIC Crocoben 3Haer MaTeMaTH4YeCKUe | OCHOBHBIE METOAaMH U
HaBBIKU HCTIONB30BaTh COBpPEMEHHBIC 1 pHU3HKO- SKCIEpPUMEHTaNb | 0a3aMu JaHHBIX
MaTeMaTH4YecKue, | MaTeMaTh4ecKue XHMUYECKHe HBIE METOJIBI JUTS PEIICHUS
¢$usnueckue, U GU3HKO- METOABI IS HCCIIeIOBaHUS 3a1a4
(usuko- XUMHYCCKUE peleHus 3a1a4 (uzuko- po¢ecCHOHATBEH
XUMHUYECKHUE, METOBI JUIS MpOopEeCCUOHATTBH | XUMHYCCKUX Oif JIeATENLHOCTH
XUMHAYECKUE peleHus 3a1a4 Oif JICATENIFHOCTH | CBOMCTB BEUICCTB
METOIBI JUIS npodeccHoHaNbH
peeHus 3agaq Oif IeATENFHOCTH
npogeccuonansH | OIIK 2.2
ol nestenpHocTH | Brameer u
HCTIONIB3YET
COBpEMEHHEIE
METOBI U 0a3bl
JTAHHBIX JUIS
pemieHus 3a1a4y
npogecCHOHATBEH
0l e TeNbHOCTU
OIIK 2.3
IIpumensier
OCHOBHBIE
IKCIIEPUMEHTATBH
bIC METOIBI
HCCIIeI0BaHUs
¢usuko-
XUMHYECKUAX
CBOMCTB BEIIECTB,
a TaKkxKe
TEOPETUIECKHE
3aKOHBI
€CTECTBEHHOHAYY
HBIX JUCIUILIHH K
peLIeHHIo
MPaKTHYECKIX
BOIIPOCOB
XUMHUYECKOH
TEXHOJIOTHH
Oo6menpodeccu | OINK-5 OIIK-5.1 OCHOBHBIC OCYIIECTBIIATh HaBBIKAMH
OHAJIbHBIE Cnoco0en Cnocoben JJIeMEHTapHbIe JKCIIEpUMEHTaNIb | 00paboTKu
HaBBIKH OCYIIIECTBIISTh OCYIIECTBIIATh METOIbI HBIE IKCIIEPUMEHTATb
9KCTIEPUMEHTAIBH | OKCIIEPUMEHTAIBH | XHMHYECKOTO HCCIIEIOBAHUS U | HBIX JIaHHBIX H
bIe UCCIICJIOBAHHS | BIC MCCIICAOBAHUS | MCCIICIOBAHHS HCTIBITAHUS 110 aHam3a
Y MCITBITAHUS 110 Y MCTIBITAHUS 110 MIPOCTHIX W | 3aJlaHHOM MOy YeHHBIX
3aJJaHHOU 3aJTaHHOW CIIO’KHBIX METOJINKE, Pe3yIBTATOB;
METOJIHKE, METOJHKE, BEIIECTB npu | cobuparb u TOTOBUT OTYETHI
IMpOBOJAUTH CO6I/IpaTl) n PECICHUH AHaAJIM3UPOBATh o BBIHOHHGHHOI\;I
HaOJIIOICHUST 1 aHANN3MPOBATh JKCIIEPUMEHTANIb | JIUTEpaTypHbIe HCCIIeIOBATEIIBCK
U3MEPEHHUS C JIATEpaTypHBIE HBIX 337124 JIaHHBIE oii pabote
y‘leTOM JAHHBIC
TpeboBaHmit OIIK-5.2
TEXHUKU Criocoben
0€301IacHOCTH, MIPOBOJHTH
o0OpabarbiBaTh 1 HaOJIOICHUS 1
HUHTEPIPETUPO M3MEpEHHMSI C
BaThb y‘[eTOM
SKCTIEPUMEHTAIbH | TpeOOBaHUH
bIC JaHHBIC TEXHUKU
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6e3omacHOCTH
OIIK-5.3
CnocobeH
00pabaThIBaTh U
HUHTEPIPETHPOBAT
b
JKCIEPUMEHTaIbH
bI€ TaHHbIC,
TOTOBHUTH OTYETHI
IO BBIITOJIHEHHON
UCCIIEZIOBATENBCK
oii paboTe
4 [Ipodeccuonans | IK-5 MK-5.3 OCHOBBI TEOPUH | MCHOIb30BAaTh OCHOBHBIMU
HbIE HaBBIKU Crocoben I'oToB XUMHUECKON 3HaHHUE CBOWCTB 3JIeMEHTapHbIMU
OCYILECTBIIATD HCIOJIb30BaTh CBA3U B | XMMHYECKUX METOoaMU
NPOBEICHUE 3HaHHE CBOWCTB COCIMHEHHMX 3JIEMEHTOB, XHMHYECKOTO
pabor 110 XUMHYECKIX pa3HBIX  THUIIOB, | COCIMHEHUH H HCCIIeOBAHUS
00paboTke U 3JIEMEHTOB, CTpOCHHE MaTepuaIoB Ha MPOCTHIX U
aHalM3y Hay4YHO- | COEIMHECHUH u BEIIIECTBA, UX OCHOBE JUIs CIIOKHBIX
TEXHUYECKOH MaTepuasoB Ha UX | OCHOBHBIE peleHus 3a1a4d BEIIECTB IPH
uHbOpMaIMHU U OCHOBE JJISL 3aKOHOMEPHOCTH | MPO(ECCHOHANBH | PELICHUH
pe3yabTaToB peleHus 3a1a4 HPOTEKaHUs Ol ICATENILHOCTH | MPUKIAAHBIX
UCCIIeJOBaHMUIA, npoEeCCHOHANBH | XUMHYECKHX 3a1a4y
BBITIOJIHATD Olf IEATEILHOCTH | TIPOLIECCOB;
9KCTIEPUMEHTHI H XHUMHUYECKUE
oopmitaTh CBOWCTBa
pe3yIbTaThl 3JIEMECHTOB
HCCIIeI0BaHUN U Ppa3Iu4HBIX
pa3paboToK, TpyHI
TOTOBHOCTh [lepuoanueckoit
OCYIECTBIIATD CHCTeMBl M HX
MIOATOTOBKY BaKHEHIINX
JOKYMEHTALHH, COCZIMHEHUIH,
IIPOEKTOB ILUIAHOB
U IPOrpamMM
IIPOBEICHUS
OTZENbHBIX
9TanoB paboT
B pe3ynprare H3ydeHUs AUCIUILTIHEI 00YJalOIIHIACS JOJDKCH:
3HaTh:
- TEPMMHOJIOTHIO U HOMEHKJIATYPy BaXKHEUIINX XUMHUYECKUX COEIUHEHUI;
- OCHOBHBIE NIOHATHSA U 3aKOHBI XUMHU;
- DJJIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYJT;
- OCHOBBI TEOPUU XUMUYECKOU CBSA3U B COCIMHEHUSAX PA3HBIX TUIIOB, CTPOCHUE BELIECTBA B KOHJECHCUPOBAaHHOM
COCTOSIHUU;
- XMMMYECKHE CBOMICTBA 3JIEMEHTOB PA3JIMYHBIX Ipynil Ilepruoauueckoil cCUCTEMBI U X BaXKHEHIINX COCIUHEHUI,
- CTPOEHHE U CBOMCTBA KOOPAMHALMOHHBIX COCIUHEHUN;
- OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUA XUMUYECKUX IIPOLIECCOB U XapaKTEPUCTUKU
PaBHOBECHOTI'O COCTOSIHHS,
- METO/Ibl ONUCaHMsI XUMUYECKIX PABHOBECHUN B PACTBOPAX JIEKTPOJIUTOB;
- Ha3HaYCHHUE W 00JACTH NMPUMEHEHHS OCHOBHBIX XHMUYECKUX COCITUHCHUN;
- OCHOBHBIE JJIEMEHTApPHBIE METOABI XUMHUYECKOI0 HMCCIEI0BAaHUSA IPOCTHIX U CIIOXKHBIX BEIIECTB NPU PELIECHUH
SKCIIEpUMEHTAIILHBIX 3a7a4;
- COBpEMEHHBIC MaTeMaTUYECKUE U (PU3UKO-XUMHUUECKUEC METOIBI IS PEIICHHS 3a]]a4 TpodeccHoHaTpHON
JIEATEILHOCTH
- mpaBmia paboThl B XUMHYIECKOH J1TabOpaTOpHH.
Ymern:

HCII0JIb30BATh OCHOBHBIC TOHATUA U 3aKOHBI €CTECTBECHHBIX HAYK;

HCII0JIb30BATh OCHOBHBIC 3JIEMCHTAPHBIC METOJAbI XUMHWYCCKOTO HUCCICAOBAHUA IMPOCTHIX U CJIIOKHBIX BEHICCTB
IIpY pCIICHUHN SKCIICPUMEHTAJIBHBIX 3aJ1a4,

AHAJIU3UPOBATh U HCIIOJIB30BATh 3HAHUA O CTPOCHUH BELICCTBA, NPHUPOIAC XHMHYECKON CBS3H B Pa3INIHbIX
Ki1accaX XHMHYCCKUX COGHI/IHCHI/Iﬁ JJI1 IIOHUMaHUWA CBOICTB MaTepruaJioB MU MCEXAaHHU3Ma XHUMHUYCCKUX
IMMPOIECCOB, NPOTCKAIOIINX B OKPYIKAIOLIEM MUPE;

MNPUMEHATH OCHOBHBIC 3JIEMEHTAPHBIC METO/Ibl MATEMATUICCKOT'O aHAIM3a U MOJACIIUPOBAHUSA;



40

OCYIIECTBIISITH IKCIIEPUMEHTAIIBHBIE UCCIICAOBAHNUS U HCIIBITAHMUS 10 331aHHOM METOIMKE, COONPATh U
aHATM3UPOBATH JUTEPATYPHBIC JaHHBIC,

oopMIIATE Pe3yIbTaThl SKCIEPUMEHTAIBHBIX H TEOPETHIECKUX padoT, popMyInpoBaTs BEIBOMBI,
UCIIONb30BaTh 3HAHWE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COCAMHEHHWH M MAaTepHalIoOB Ha MX OCHOBE JUIA
penieHus 3aaad MpoQecCHOHANBHOHN IESITENFHOCTH.

Buaagerb:

HaBbIKAMU HCIIOJIb30BaTh 3HAHUS O CTPOSHUM BEUIECTBA, MPUPOJIE XUMHUECKON CBS3M B PA3IMYHBIX Kiaccax
XUMHUYECKUX COEIWHEHUI MJisi TOHMMaHHS CBOMCTB MaTepHUajOB M MeXaHH3Ma XHMHYECKUX MPOIIECCOB,
MPOTEKAIOIIUX B OKPY>KAIOLIEM MHPE;

HaBbIKAMU aHAJIU3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO MCCIASAOBAHUS XUMUYECKUX
COCTUHCHUM;

OCHOBHBIMH SJIEMEHTAPHBIMH METOJIAMHA XUMHYECKOTO UCCIICAOBAHIS MPOCTHIX U CIIOKHBIX BEIIECTB IPH
pelIeHnH NPUKIaTHBIX 3a1ad;

HaBBIKaMU HCITOB30BAHNEM CIIPABOYHON XMMHUIECKOM JTNTEPaTypHI;

METOAAMH IPOBECHNSA XUMHUIECKAX PEAKINH 1 MPOIIECCOB

mpreMaMH pabOTHI ¢ XUMHYECKON TOCYI0H, BeCaMH, YCTAHOBKAMH U IPHOOPaMH;

HaBBIKAMHU 00PAOOTKH HKCIEPUMEHTAIBHBIX TAHHBIX M aHAJIN3a TIOYYCHHBIX PE3yJIbTATOB;

HaBBIKAMU MOJATOTOBKH OTYETOB IO BBITOJHCHHOM HUCCIICA0BATEIbCKON paboTe.

6. Bubl yueOHO# padoThI M MX 00BEM

Beero 5 Cemectp Ne .
Bun yuebHolt paboTbl
aKaJ.
3.6. |aKkajd. d.| 3.e. q 3.€. aKasu. 4.
OO0mas Tpy10€MKOCTh JUCITATIHHBI 12 432 7 252 5 180
KonrakTHasi paboTa - ayAuTOpPHbIE 1,26 453 074 | 26,65| 0,52 18,65
3aHATHS:
B TOM 4ucJe B (pOpMe NPAKTHYECKOH i ) ) ) ) )
MOArOTOBKH
Jlekuun 4 2 2
B TOM 4Hclie B opMe IPAKTHUECKOMN i i i i i i
[IOJITOTOBKH

[TpakTuyeckue 3ansatus (I13) - - -

B TOM 4Hclie B opMe IPAKTHUECKOMN

[1OJITOTOBKH
Jlaboparopubie paboTsl (JIP) 40 24 16
B TOM 4HCIIe B (hOpMe TIPAKTHICCKOH ) ) i i i i
[OJITOTOBKH
CamocTosiTesbHasi padoTa 10,06 | 362 5,92 213 4,14 149
CaMocCTOSITeThHOE H3YUCHHE Pa3JICIIOB 188 113 75
TUCITUTUTAHBI
BrITIOTHEHNE KOHTPOJIBHBIX paboT 126 76 50
[ToaroToBKa K BBHITIOJHEHUIO JTA00PATOPHBIX

48 24 24

a00T 1 0(hOPMIICHHE OTYETOB

3auem, sxzamen
JK3aMeH 0,68 | 24,7 0,34 | 12,35| 0,34 12,35
KonTakTHas paboTa - MpOMEKyTOUHAs 13 0.65 0.65
aTTecTalus

[ToAroToBKa K 9K3aMEHY. 24,7 12,35 12,35
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[Mpunoxenne 2

JlomosiHeHns1 M U3MeHEHHsI K padodel mporpaMme I CIUAIIINHbBI

«b1.0.15 O0mas u HeOpraHuvdecKast XUMHSI»

OCHOBHOI1 00pa30BaTeIbHON TPOrPaMMBI

Hanpasnenue noocomosxu 18.03.01 Xummnueckasi TeXHOJIOTHS
Hanpasnennocmo (npogpunv) «TexHoJa0rHs1 U MepepadoTKa MOJUMEPOB)

Howmep
U3MeHeHus1/
JIOTIOJIHEHUS

ConepmaHHe JOITOJIHCHHA / NI3MEHEHUS

OcHoBaHUE BHECCHUS
I/I3M€H6HI/I$I/,I[OHOJ'IHGHI/I$I

IIPOTOKOJI 3aceaHus Y YEHOT O
coBeTa Ne oT
202 T

IIPOTOKOJI 3aceaHus Y YEHOT O
coBeTa Ne oT
202 T

IIPOTOKOJI 3aceaHus Y YEHOT O
coBeTa Ne oT
202 T

IIPOTOKOJI 3acelaHus Y YEHOTO
coBeTa Ne oT
202 T

IIPOTOKOJI 3aceJaHus Y YEHOTO
coBeTa Ne oT
202 T




