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1. Heanb u 3a1a4m 0CBOCHH S JUCHUIIIMHBI (MOIYJIA)

Hucuunmuna " XuMus" ctaBUT cBoeil 1enbio popMupoBanne Habopa KOMIETEHLUH Oynymero 6axkaias-

pa ¥ YCBOEHHE CTyIEHTaMHU CBOWCTB XUMHUYECKHX IEMEHTOB, COCIUHEHUI 1 MaTepUaJIOB HA UX OCHOBE

JUIS pelIeHus 3anad npoecCHOHaIbHON AEATENPHOCTH. JMCIMIINHA JOKHA 3aKJIaiblBaTh OCHOBBI, HA

KOTOpBIX OyneT 0a3upoBaThCs U3yUeHHE MOCIEAYIOMNX JUCUUILTUH B BY3e Ha coBpeMeHHOM ypOBHE.
3agauu TUCUUIUINHBL

— HU3YYUTH OCHOBLI CAMOOPraHru3aluu U CaM006pa3OBaHI/I$I;

—  W3YYUTH CYIIHOCTH Y 3HAUECHHE HH(POPMAINH B Pa3BUTHH COBPEMEHHOTO OOIIECTBA;
—  W3yYUTHh OCHOBHI IMOYYECHUS U 00paboTKH WH(GOPMAINH U3 Pa3IHYHBIX HCTOYHUKOB

2. MecTo TucHUNJIMHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMmbl
JucrumimHa « XUMHAS» OTHOCUTCS K 00s13aTeIHHOM YacTH 00pa30BaTeIbHON IPOTpaMMEL.

3. IlepevyeHb miaHHpPyeMbIX pe3yJIbTATOB O0y4YeHHsI MO AHCHUIINHE (MOIYJII0), COOTHECEH-
HBIX ¢ IVIAHUPYEMBIMH pPe3yJIbTaTaAMH 0CBOCHHSI 00Pa30BaTeIbHOI MPOrpaMMBbI

Kon, hopmymnupoBka koM-

Kon, popmynupoBka nuHaukaropa

[Inanupyemsle pe3ynbTaTsl 00ydeHHS

METEHLUU 0 TUCHUITIHHE (MOJYJIIO0), XapaKTepH-
3yIOIIHeE 3Tarbl (POPMUPOBAHHS KOMIIE-

TEHUUH, THAUKATOPOB
VYK-1  Croocobern  ocy- | UI-1 YK-1 Beiensier mpoOsieM- | 3HaeT OCHOBHBIC 3aKOHBI OOIICH M He-

MIECTBIIATH ITIOUCK, KpI/ITI/I-
YeCKUM aHau3 W CHHTE3
nHGOpPMAIUH, TPUMEHSITH
CHUCTEMHBIM TMOAXOJ IS
peIIeHus]  TOCTABICHHBIX
3a1a4

HYIO CUTYAaIHIO, OCYILIECTBIISIET ee
aHaJIU3 U JUarHOCTHKY HA OCHOBE
CHCTEMHOT'0 ITOAX0Aa

OpPTaHUYECKOW XHUMHH, OOIIUE 3aKOHO-
MEPHOCTH TPOTEKaHWA XHMHYECKUX
peakuuii B pacTBOpax W TBEpIOH ¢asze,
OCHOBBI XMMHYECKOM TCPMOJUHAMHUKHU U
KHHETHKH

N-2 YK-1 ocymiecTBiseT MouCK,
oTOOp W CHCTEMAaTH3alluI0 WH-
(dbopmanuu A ONIpeeNeHNs alb-
TEpPHATHBHBIX BapUaHTOB CTpare-
TMYECKUX DEIIeHHH B TpoOieM-
HOH cuTyauuu

[IpumMeHsieT HHTEPIPETUPOBATH 3aKO-
HOMEPHOCTH B W3MEHEHUU CBOKCTB
AJIEMEHTOB B CBSI3U C WX DJIEKTPOHHBIM
CTpoeHHeM (TIOJI0KEHUEM B TEpPHOANYe-
CKOU CHCTEME), TMPOTHO3HPOBATH CBOW-
CTBa BEIIECTB, YIUTHIBACT U TMPUMEHSET
TEOPETHUYECKHE 3HAHUS O CTPOCHHH, U3-
MEHEHHUU COCTaBa W PEAKIIMOHHOU CIIO-
COOHOCTH PEAarupyrOIIMX BEIIECTB IS
IpecKa3annss OCOOCHHOCTEH MpoTeKa-
HUS peakIuii, cocTaBa, CTPOCHUS U
CBOICTB IPOJIYKTOB; MOJIb30BaThbes lle-
PUOANYECKON CUCTEMOI

-3 YK-1 onpexnensietr u onieHu-
BaeT PHUCKH BO3MOXHBIX BapHaH-
TOB pEIICHUH MPOOIEMHON CUTY-
anuy, BHIOMpPAET ONTUMAJIbHBIN
BAPUAHT €€ peleHus

Hcnone3yeT MeTOpI aHANIN3a pe3ynbTa-
TOB OJKCIEPUMEHTA; HAaBBIKK XHUMHYE-
CKOI'0 AKCIIEPUMEHTA C YYETOM IMPaBHII
TEXHUKU 0€30IacCHOCTH NPH HCIOJIB30-
BAHUM XUMHUYECKUX PEAKTUBOB, aHAJIN3A
pE3yIbTATOB OMBITOB H (HOPMYIIHPOBa-
HUs1 000CHOBaHHBIX BBIBOJIOB

OIIK-1 Ilpumensts ecte-

CTBEHHOHAy4YHbIE H 00-
HIEWH)KEHEPHBIE  3HAHWS,
METO/IBI

MaTeMaTHYeCKOTO aHaJn3a
n MOJCIINPOBaHHA B IIpO-
(hecCHOHANBHON  JIeATeNb-
HOCTH

NJ-1 OIIK-1 Ilpumenser oc-
HOBHbIE 3aKOHBI B 00JacTu
€CTECTBEHHOHAY4YHBIX M 00-
HIEMH)KEHEPHBIX TUCIUIUINH.

[lonumaer cBoiicTBa pa3iIUYHBIX KJlac-
COB XHMMHYECKHUX D3JIEMEHTOB, COEIHMHE-
HHH, BEUIECTB U MaTEpHUalIOB, IKCIEPH-
MEHTAJIbHBIE JAHHBIE O IPUPOAE XUMHU-
YECKOM CBSI3U U CBOMCTBAX pPa3jIU4HbBIX
KJIaCCOB XHUMHYCCKHX DJJICMCHTOB B
po¢ecCHOHANBHON AEATENLHOCTH

NA-2 OIIK-1 ananusupyeT ecte-
CTBCHHOHAYYHBIC U 06IlIeI/IH)Ke-
HEpHBIE 3HAHUSI, METOIbI

[IpuMeHnsier aHanU3UPOBATH CTPOCHUE
BEIIIECTBA, MPUPOJY XUMHUECKON CBS3U
U CBOMCTBa pasIMUHbBIX KIJIACCOB XHWMH-




YEeCKMX DJJIEMEHTOB, COEIWHEHHH, Be-
LIECTB U MAaTE€pUaiOB, MPOBOIUTH JKC-
MepUMEHTAIbHBIC UCCIEIOBAHUS CTpOE-
HHUS BEIIECTBA, IPHUPOAEC XUMHUICCKOM
CBSI3U W CBOMCTBaxX pa3IMUHBIX KJIACCOB
XUMHUYECKUX DBJIEMEHTOB B TPOGECcCHO-
HaJbHOHN JIeATEITHHOCTH

W/I-3 OIIK-1 [IpoBogut Teope-
TUYECKHE M IKCIICPHUMEHTAIIb-
HBIC HCCIIeNOBaHUs B mpodec-
CHOHAJIBHOM JIeSITeIbHOCTH.

OBnazmen HaBBHIKAMH AaHAJTU3WPOBATH,
HCIIONB30BaTh 3HAHMUS O CTPOCHHUH Be-
IIECTBA, MPUPOJIE XUMHUUYECKOU CBSI3U U
CBOMCTBax pa3MYHBIX KIACCOB XHUMHU-
YECKHUX DIIEMEHTOB, COEJIWHEHUH, Be-
IIECTB U MaTepuUajoB, HABBIKAMHU MPO-
BEJIEHUS KCIEPUMEHTABHBIX WCCIIENO-
BaHWH CTPOCHHWS BEIIECTBAa, MPHPOJIE
XUMUYECKON CBS3M U CBOMCTBax pas-
JUYHBIX KJIACCOB XMMHUYECKUX DJIEMEH-
TOB B MPO(PeCCHOHATHLHON AESITETFHOCTH

4. O0bem y4eOHOM TUCHUILIHHBI (MOAYJis1) U (popMBbI KOHTPOJIA *

O0beM 3aHaTuii: Bcero: 4 3.¢. 144 akan. u. ODO, 300,

B aKaJl. yacax B aKaJl. yacax
KonrakTHas padora: 64/0 8/0
Jlexnymn/u3 HUX TpPaKTUYECKas MOArOTOBKA 32/0 4
JlaGopaTopHBIX pabOT/U3 HUX MPAKTHYECKAs MOT0- 32/0 4/0
TOBKA
[TpakTHYecKux 3aHATUN/N3 HUX TPAKTUIECKast TIOAT0-
TOBKa
CamocrosiTejibHas padoTa 44/0 127
DopMbI KOHTPOJIS 36 9
OK3aMeH 2 ceMecTp 3 cemecTp

* JlucuuiuinHa (MOJYJNb) MpeayCMaTpUBaeT MPUMEHEHHE 3JEKTPOHHOIO OOydeHUs, JH-
CTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH (eciu unoe He YCMAHO61eHO 00pa308amenbHbIM

cmaunoapmom)




5. ConeprkaHue TUCHUILUTHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiejiaM) ¢ yKa3aHHeM KOJMYeCcTBa YacOB M BUI0B 3aHATHIA

ouHas Gopma 3aounas popma
KonrakTHas pabora
KonTakTHas padoTa 00y-
dopmupye- 00yJaronmxcs ¢
YAKOIIUXCS ¢ TPEnojiaBa-
Ne Paznen (Tema) AMCHUTUIMHEI H KPATKOE CO- MEBIE KOMIIe- TesteM /i3 HUX B opme MIPETIoIaBaTeiieM /13
- JiepKaHue TEHINH, UH- N p CP HUX B opMe Tpax- CP
NPaKTUIECKOW MOATrOTOB- .
JTUKATOPBI L. 1ACOB THYECKOU MOJrOTOB-
’ KM, 4aCOB
JK | 03 | JIP JIK | 113 | JIP
1. 2 cemecT 3 cemecT
P P
2. | OcHOBHbIE MOHSATHS M 3AKOHBI XUMHH. YK-1 UJ-1
1. OcHoBel camoopranu3aumuy 1 camoobpaso- | VK-1 MJ1-2
BaHUSI TP U3YUYCHUH TUCIIUILIHHBIL. YK-1 UJ1-3
CymHOCTb 1 3HaYCHNEe HHPOPMALKMK O XUMHH | OTTK-1 U 1I-1
B Pa3BHTHH COBPEMEHHOTO OOIIECTRA. ONK-1 Ua-2 | 4 2 1
JlocnenoBaTenbHOCTL PA3BUTHS TOHSATHS OIK-1 I/Iﬁ-3 0 6/0 6/0 0
aToM. DJIEKTPOHHBIE (POPMYJIIBI ATOMOB.
.DNEKTPOHHBIE CTPYKTYPHI 3JIEMEHTOB TIEPHO-
JIMYECKON CHCTEMbI MAJIBIX M OOJIBIIHX MEPH-
0J10B. J/[BOMCTBEHHASI IPUPOJIA STCKTPOHA.
3. | CTpoenne aToma. YK-1U/-1
1.ITocnenoBaTeILHOCTD PA3BUTHSI IOHATHS VK-1UJ-2
aToM. DJIEKTPOHHBIE (POPMYJIIBI ATOMOB. VK-1UJ1-3
2.27eKTPOHHBIE CTPYKTYPHI AJIEMEHTOB MEPH- OTIK-1 UJI-1 2/0 6/0 10
OZIMYECKON CHCTEMBI MAJIBIX U OOJIBIINX IIe- OIIK-1 UJT-2
pHuozaoB. [IBolicTBEeHHAs IPUPOA IIEKTPOHA. OTIK-1 MJT-3




Hepnoxmqeacaﬂ CUCTEMA U TNIepHoIUYC-

VK-1 UJ1-1

ckuii 3axkoH /.. MenjaeneeBa. VK-1 1J1-2

1.CrpykTypa ropu3oHTalIbHas U BEPTUKAIIb- VK-1 UJ1-3

Has mepuoanveckoi cucremsl 2.Ileproast n OIK-1 UJ-1

ceMeiicTBa aeMeHToB. [ pymmel U moarpymn- ~ ~

nbl. [leprognyHOCTh CBOMCTB 3JIEMEHTOB. ggi_i gﬁ_g 2/0 6/0 10
3.3aKOHOMEPHOCTH B U3MEHEHUH SHEPTUI

HMOHM3AIMH, CPOJICTBA K AJIEKTPOHY, IIEKTPO-

OTPHUIATEITLHOCTH, AaTOMHBIX M HOHHBIX PaJin-

YCOB.

Xumuyeckast CBA3b. YK-1 NJ-1

1.YcnoBus 06pa3OBaHI/IH XUMHUYECKON CBSI3H. VK-1 I/UI'Z

[Tapametps! monekyn. 2.IIpupona xumude- - -

ckoi cBsi3u. Monnas cBs3ep. KoBanenTtaas glﬁé_l{lﬁ ;_1 4/0 3/0 10
cBs3b.MeTannnueckas cBsi3b. Bomopoanas OIK-1 UJI-2

eI OIK-1 UJ1-3

O6mue 3axkoHOMepHOCTH MpoTekanus xu- | YK-1 MJ[-1

MHUYECKHX MPOLECCOB. YK-1 /-2

1.OHepreTnka XUMHYECKUX IPEBPAILECHUN. VK-1 UJ1-3

Tepmoxumust. 306apHble ¥ H30XOPHBIC IPO- | O[TK-1 U II-1

reccel. TepmoauHaMuyeckas cucreMa. 3akoH OIK-1 UJI-2

COXpaHEHUs JHePTruu. BHYTpeHHss SHEpTrHs U OMK-1 WJI-3 | 4/0 6/0 5/0 10

SHTaNbOU. TepMOXUMHUYECKHUE YPABHEHUSI.
3akon ['ecca. CTaHmapTHBIE COCTOSHUS BeTIe-
cTBa. XuMH4eckas kuHeTnka .CKoOpoCTh XH-
MHUYECKOU PeaKUUu.. JHEPrus aKTUBAUU. AK-
TUBUPOBAHHBIN KOMIUIEKC. DaKTOPHI, BIUS-
FOIIME HA CKOPOCTh XMMHYECKON PEaKLIUH.




PacTBopbL. YK-1U/1-1

Busl konuenTpanuii. Pactsopu- VK-1U1-2

MocTb. Koo puienT pacTBOpUMOCTH U €r0 VK-1 UJ1-3

CMBICII. PacTBOPBI HAaCHIIIIEHHBIE U HEHACHI- OIIK-1 WJI-1

LIeHHBIE. 3aKOH pacnpeneneHus. PactBopu- OITK-1 UJI-2

MOCTB Ta30B. TeruioBbie 3 (EKTHI MPOLIECCOB OIK-1 N1I-3 4/0 6/0 3/0 2/0 10

pactBopenust. [Tonstue o nporeccax nupdy-

3uM U ocMoca. OcMoTHYecKoe 1aBieHue. 3a-

koH BanT-I'odda u ycnoBus ero BeimonHe-

Husl. JlaBeHre HACBIICHHOTO TTapa HaJl pac-

TBOpaMH. 3akoHbI Payis.

KoMiuiekcHbIe coefMHEeHNS. VYK-1 1JI-1

Kommiekcoobpa3zoBarens. Jluranast. Koop- VK-1U-2

JTUHAIMOHHOE uncio. Kitaccudukaius u Ho- - -

vernaTypa o 5’_ L | a0 3/0 10
OIIK-1 N/I-2
OI1K-1 1JI-3

OKHCIUTETbHO-BOCCTAHOBHTE/IbHBIE Pe- VYK-1 UJI-1

AKILHH. YK-1 /-2

OxucnuTeNn ¥ BOCCTAHOBUTENU. AJITOPUTMBL | VK-1 U 11-3

cocrapnenus ypasaenuii OBP B cooTseT- OIK-1 UJI-1 4/0 6/0 6/0 2/0 17

ctBuH ¢ npasuiaamu MIOITAK. Meron amiek- OITK-1 WJI-2

TpoHHOTO Oananca. MOHHO-3IeKTPOHHBIN Me- OITK-1 MJI-3

TOH.




10.

OcHOBHBIE N0JI0KEHUS ITEKTPOXUMUH.
l'anpBannveckue ameMeHTsl. CTaHIAPTHBIE
noreHuuanbl. Psn Hanpspkenuit. Texauka
OTIpEeICIICHUM CTaHJAPTHBIX MOTCHIIUATIOB
OKHCIIUTeNeH u BoccTaHoBuTeNeh. DJ[C ranb-
BaHWYECKOTO AJIEMEHTA U €€ BBIYHCIICHHE.
Casi3b 3Hepruu ['n606ca ¢ DJ]C rampanuye-
CKOro ayieMeHTa. Y paBHeHue Hepaera. De-
MeHT Jlanusns-Skoou. Cxembl raaipBaHHde-
CKHX 3JIEMEHTOB.

Onextponuz. OnpenenaeHue, CyuHOCThb. JIeK-
TPOJU3 PAcCIIaBOB M PacTBOpPoB. PacTBopu-
Mble W HEpPaCTBOPHUMEIE 3IeKTPoAbl. CXeMbl
JJIEKTPONIN3a C TMPUMEHEHHWEM HEpPacTBOPHU-
MLBIX U paCTBOPUMBIX aHOIOB. AKKyMYJ'IHTO-
PBL. AKKyMYJISTOPEI KHCIOTHBIC U IIEIOYHEIE.
[IpakTuueckoe 3Ha4YeHUE 3JIEKTpoiu3a. Tor-
JINBHBIE DJIEMEHTHI. 3aKOHBI dJIEKTpoyin3a M.
®dapanesa. Kopposusa Meramios.

VK-1 UJ1-1
VK-1 UJI-2
VK-1 UJ1-3
OIIK-1 WJI-1
OIIK-1 UJ-2
OIIK-1 UJ-3

4/0

8/0

6/0

20

HUTOI'O 3a cemectp

32/0

32/0

36/0

N

4/0

127

UTOro

32/0

32/0

36/0

4/0

127




6. @OoH/ OLIEHOYHBIX CPEACTB MO TUCHHUIIUHE (MOYTI0)

®onn oneHounbix cpencts (POC) nmo gucrummHe (MOAYI0) O6a3upyeTcsl Ha TIEpeuHe
OCBaMBaEMbIX KOMIIETEHLUUN ¢ yka3zaHueM uHAUKATopoB. POC obecrieunBaeT OOBEKTHUBHBIN
KOHTPOJIb TOCTHXKEHHS 3aIUIaHUPOBAHHBIX pe3yabTaToB 00ydeHus. @OC BkitodaeT B ceOs:

- ONMCaHUE M0Ka3aTeaeil U KpUTEPUEB OLICHUBAHUS KOMIIETEHLUN HA Pa3IM4HbIX 3Tarax
ux (popmMHupoBaHUS, ONUCAHKE [ITKAJ OLIEHUBAHUS;

- METOJMYECKHE MaTEpUaJIbl, ONIPENEISIONINE IPOLEAYPbl OLIEHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB U (WUJIM) OMbITa JESATENbHOCTH, XapaKTEepU3YIOIUX ATarnbl (OPMUPOBAHUS KOMIIETECH-
Uil (BKJIIOYAIOTCS B METOJMYECKUE YKA3aHUS MO TEM BUAAM PabOT, KOTOPHIE MPETyCMOTPEHBI
y4eOHBIM IIJIAHOM U MPEIyCMaTPUBAIOT OLEHKY CPOPMUPOBAHHOCTH KOMITETEHITH);

- TUIIOBBIE OLICHOYHBIE CPENICTBA, HEOOXOAUMBIE JUIsl OLICHKH 3HAHHMA, YMEHHIA M YPOBHSA
c(hOpMHUPOBAHHOCTH KOMITETEHIIUH.

DOC sBnseTCs NPUIOKEHUEM K IaHHOM MporpaMMe AUCHMILIMHBL (MOYJIs).

DOC sBAsETCS TPUWIOKEHUEM K TAHHON ITPOrpaMMe TUCIMIUIMHBI (MOJTYJIS).

7. MeToauyeckune yKazaHus 1Jisi 00y4a0IMXCs 10 OCBOCHUIO AN CLHUIIHHBI

[Tpuctynas x paboTe, KaXblii CTYI€HT JOJKEH IPUHUMATh BO BHUMAaHUE CJIEIYIOIIHE 110-
JIOKEHUSL.

Jucnumimza (MOyib) IOCTPOEHA [0 TEMAaTUYECKOMY IIPUHIIMITY, KaX/1as TeMa Ipe/iCTaB-
JsieT coOOM JIOrMYEeCKH 3aBEpILECHHBIN pa3fel.

Jlexk1moHHBIN MaTepHall MOCBAILLEH PACCMOTPEHHIO KIIFOUEBBIX, 0a30BbIX MOJIOKEHUN Kyp-
COB U Pa3bsICHEHUIO Y4EOHBIX 3a/1aHUH, BHIHOCUMBIX HAa CAMOCTOSITEIbHYIO pabOTy CTYAECHTOB.

JlaGopaTopHble paOOTHl HAaNpaBJICHBI HA MPUOOPETEHHE OIBITa MPAKTUYECKOH pabOTHI B
COOTBETCTBYIOLIEH MpeIMETHOI 0bacTu.

CamocrosTenbHas padoTa CTyI€HTOB HalpaBJIeHA HAa CAMOCTOSTENIbHOE U3yYEHHE JOIOJI-
HUTEJIBHOI0 MaTepuala, MOAr0TOBKY K MIPAKTUYECKUM U JJAOOPAaTOPHBIM 3aHATHAM, a TAKXKE BbI-
HOJIHEHHUS BCEX BUA0B CAMOCTOSITEIIbHON pabOTHI.

Jlis ycnemHoro ocBO€HUs AMCLUUILUIMHBI, HEOOXOAMMO BBINOJIHUTH BCE BHJIBI CAMOCTOS-
TEJIbHOM paboThI, UCTIONB3Ysl PEKOMEHIyeMble HCTOYHUKH HH(POPMAIIHH.

8. YueOHO-MeTOoAN4YecKOe U HH(OpMAaLIHOHHOE 00ecTIeYeHre IM CMIIJIMHbI

8.1. IlepeyeHb OCHOBHOH M JONOJHUTENILHON JIUTEpPATYphl, HEOOXOAUMOM ISl OCBOEHUS
JUCLUTUTMHBL (MOZYIIS)

8.1.1. [lepeueHb OCHOBHOM TUTEPATYPHI:
1. Koposun, H. B. O6mas xumus : yueOnuk / H. B. KopoBus. - 13-e u3n., nepepa6. u gon. - M.
: Akagemus, 2011. - 496 c. : un. - (bakanaspuar). - Pek. MOuH PO®. - [Ipumn.: c. 461. - bu6-
auorp.: c. 486. - ISBN 978-5-7695-8015-4
2. Muxanuna, E. C. Xumus okpyxaromien cpesl : XMMHsI )KUBBIX opraHu3MoB. Kypc nekumii /
E. C. Muxanuna, A. JI. Ilerenun. — M. : U3narensckuii Jlom MUCuC, 2011. — 64 ¢. — ISBN
978-5-87623-457-5. —Tekcr : 2neKTpoHHBIH // DnexkTpoHHO-OMOmmoreynas cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/56618.html. — Pexwum nocryma: mist aB-
topusup. [lonp3oBarenei

8.1.2. [lepedeHb TOMOIHUTEIBHON JIUTEPATYPHI:
1. T'munka, H. JI. O6mas xumus / H. I'. I'munka; [lox pen. A. U. Epmakosa. - U3a. 30-e, ucmp. -
M. : Uurerpan-Ilpecc, 2003. - 728c¢. - bubmuorp.: c. 704. - [Ipenm. yka3s.: c. 706. - ISBN 5-
89602-017-1

8.2. IlepeyeHb y4eOHO-METOAMYECKOTO 0OECHEUEHUsI CaMOCTOSATENIbHOW paboThl 00yya-
IOIUXCS TTO TUCIHUTIUIUHE (MO/TYITIO)
1 METOJIMYECKUE PEKOMEHJALIMU I10 OPI AHU3AIIU CAMOCTOSTEJILHOM
PABOTbI OBYUAIOUINUXCSA TTPU ITOJAI'OTOBKE K 3AHATUAM, ITPOBOAVMbBIM
B UHTEPAKTHUBHOM ®OPME OBYUYEHNS no HampapnenusM moarotosku: 13.03.02



OnexTposHepreTuka u 3nekTporexHuka, 18.03.01 Xumunueckas texnonorus 15.03.02 Tex-
HOJIOTHYECKHWE MaIIMHBI U obopymoBanue, 15.03.04 ABTromMaTu3amusi TEXHOJIOTHYECKHX
npoiieccoB U mpousBoaAcTB, 15.04.04 ABTOMaru3anus TEXHOJOTUYECKUX IPOLIECCOB U
Mpou3BOJCTB (Maructparypa), 18.03.02 DHepro- u pecypcocOeperarmme mpouecch B Xu-
MHUYECKOM TEeXHOJOTHH, HepTeXUMUN U OnoTexHojoruu / coct.. M.B. Jlomkukosa, A.A.
EBnokumos, E.H. IlaBnenko, A.U. Konnaes, A.B. I[lamkoBckuid, T.C. UepenHu4eHKo. —
Heunnomsicck: HTU (¢punman) CKOY, 2022. — 45 ¢

2 Meronuyeckue ykKa3aHHs 10 BBINOJIHEHHIO JIAOOPATOPHBIX paboT mo aucuuiuinHe "Xu-
Mus" I CTYIEHTOB O4HOU (hopmbl 00ydeHus1, HanpasieHus nmoaroroBku 15.03.04 Asro-
MaTu3alus TeXHOJIOrn4eckux npoueccoB u npou3BoAcTB. K.C. Crinko, r. HeBUHHOMBICCK,
2026.

2 Meroan4deckue yKazaHUsl K CaMOCTOSITEIBHON padoTe Mo auciuIuiiHe "Xumus" Juisi CTy-
JICHTOB OYHOU ¢opMbl 00ydeHwus, HampaieHus moaroToBku 15.03.04 Apromartuzanus

TEXHOJIOTHYECKHUX mporieccoB U mpon3BoacTB. K.C. Crinko, r. HeBunHOMBICCK, 2026.

8.3. Ilepeuennr pecypcoB HH(MOPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTh « HTEepHETY,
HEOOXOAMMBIX TSl OCBOCHHS AUCIMIUTAHBI (MOTYJIST)

1 http://window.edu.ru/ — equHOE OKHO 0CTYIA K 00pa30BaTEeIbHBIM pecypcam

2 http://biblioclub.ru/ — OBC «YHuBepcuteTckas OMOIMOTEKA OHITANHY.

3 http://catalog.ncstu.ru/ — smeKTpOHHBIN KaTaJor acCOIMAIIUH JICKTPOHHBIX OMOINOTEK
yueOHBbIX 3aBefieHuni u opranuzanuiit CKOO

4 http://www.iprbookshop.ru — 9BC.

5 https://openedu.ru — OtkpeiToe 00pazoBaHue

6 http://ecograde.bio.msu.ru — Mudopmanmonnas cucrema «DyHaaMeHTaIbHBIC MPO-
OJICMbI OLIEHKH COCTOSIHUSI SKOCUCTEM M IKOJOTUIECKOT0 HOPMUPOBAHUS

9. MepeueHb HH(POPMANMOHHBIX TEXHOJOIHIi, MCMOJb3yeMbIX MPH OCYLIECTBICHUN
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILIHHE (MOIYJ/II0), BKJIIOYAs MepevYeHb MPorpaMMHo-
ro ofecrniedyeHust H HHPOPMATHOHHBIX CIIPABOYHBIX CHCTEM
[Ipu uTeHUH JCKIUI KCIOJIB3YETCs KOMITBIOTEPHAsI TEXHHUKA, IEMOHCTPAIMH [IPE3CHTAIH-
OHHBIX MYJIbTUMEAUNHBIX MaTepuanoB. Ha ceMHHApCKUX U MPAKTHYSCKUX 3AHATHSAX CTYICHTHI
IPEICTABIISIOT TIPE3CHTAINH, ITOITOTOBJICHHBIC MK B YaChl CAMOCTOSTEILHON pabOTHI.
NH(popMaIMOHHbBIE CTIPABOYHBIC CUCTEMBI:
NH(bOpMAIIMOHHO-CIIPABOYHBIE M HH(POPMAIIMOHHO-TTPABOBBIE CHCTEMBI, HCIOJIb3yEMbIC
P U3yYCHHUU TUCIUIUINHBL:
1 | http://window.edu.ru/ — enuHOE OKHO JOCTYIAa K 00pPa30BaTEIbHBIM peCypcaMm.
2 | http://biblioclub.ru/ — 9BC «YHuBepcureTckasi OHOIHOTEKA OHIANHY.
3 | http://www.iprbookshop.ru — 5BC.

[TporpamMmmHoe obecrieueHue:

Auet Pabouas cranmus 10

Anpt Pabouas cranmmsa K

AnbT «CepBep»

ArWNPF

[Taker oducubix mporpamm P7-Oduc

10. Onucanne MaTepuaIbHO-TeXHNYECKOH 0a3bl, HEOOXOAMMON 1JIs1 OCYIIeCTBJICHUS
00pa3oBaTeILHOIO NMPoUecca MO0 AUCHHUILINHE (MO1YJII0)

JleximonHneble 3aHsATHS | YueOHas aynutopus Ne 414 nins npoBeneHus y4eOHBIX 3aHATUN
«Y4eOHas ayIuTOpUsD.

VYuyeOHast ayTuTOpHs JUIs NPOBEIeHHUs YUeOHbIX 3aHATHIH. AyauTo-
p¥sl, OCHaIIEHHAs: 000PYOBaHHEM U TEXHHUECKUMH CPEICTBAMU
00ydeHuUs: KOMIUIEKT y4eOHol Mebenu Ha 32 moca0uHbIX MECTa,




KOMILIEKT MeOeJn IS IPEernoAaBatesis, J0CKa MeJIoBasi, IPOEKTOP
IIEPEHOCHOM, 3KpaH, HOyTOYK. Cpema mporpammupoBanus Mi-
crosoft Visual Studio Professional, AutuBupyc Kacnepckoro

JlaGopatophsbie 3anatust | Ayautopus Ne 408 «JlabopaTopust SKOJIOTUH U XUMHUN)»

JAYdebHas aymuTopusi Ui TPOBEACHUS JIA0OPATOPHBIX 3aHSATHI
«JIaGoparopust oOmeld U HEOPTaHUYECKON XUMHH». AYIUTOpHS,
OCHaIIeHHasi 00OPYAOBAaHUEM M TEXHHYECKUMHU CPEACTBaMHU 00Y-
YeHUsI: KOMIUIEKT yueOHoi Mebenu Ha 10 mocagouHbIX MecT, KOM-
IUIEKT MeOeNH JUIsl TperoiaBaTelis, labopatopHoe 000py10BaHuUE:
mkad A8 XMMHYECKON mocynbl — 1 MIT., CTOJI XUMHUYECKUl j1abo-
paTopHBIA — 5 mT., MOMKa — | WT., 3JEKTPOIIUTKA JabopaTopHas
I19, cnekrpodoromerp I19-5300B — 2 mit., kommpeccop mabopa-
TopHBIN Manoradbaputuelii KJIM-1, Bakyymusril Hacoc N 86 KT.18,
JEMOHCTPAIIMOHHOE 000PYAOBaHUE: HOYTOYK.

CamocrositensHas padorta | Ayautopus Ne 319 «Ilomemenue st caMOCTOSITEILHOM PabOThI
00y4aroIuxcs»

JHocka menoBas — 1 mit., cton npenogasarens — 1 WT., CTyJ Mpeno-
naBatens — 1 mrT., cron yueHndeckuit (3Xx-MecTHbIN) — 4 MIT., CTYJ
oducHBIN — 22 MWT., CTOJ KOMIbIOTepHBIA — 9 mT., APM ¢ BBIXO-
noMm B MHTepHeT — 6 WIT., CTYJA KOMIBIOTEPHBIH — 9 mIT., mKad
BCTPOCHHBIA — 2 IIT., mKad-cTeuiax — 1 mT., 1eMOHCTPAIIMOHHOE
000py10BaHuE: MPOEKTOP NEPEHOCHON, IKpaH, HOYTOYK.
Aynuropus Ne 126 «Ilomenienue A XpaHeHUs] U POPUIAKTHYE-
CKOT0 0OCITyXMBaHHS Y4eOHOTO 000pyI0BaHUS»

HaGop WHCTpYMEHTOB Il TPO(UIAKTHIESCKOTO OOCITYKHBAHHUS
y4eOHOro 000pyAOBaHMs, KOMIUIEKTYIOIUE /ISl KOMIIBIOTEPHOU U
0(hUCHON TEXHUKHU

11. OcobOenHOCTH OCBOEHMS TMCUMILIMHBI (MOXYJIA) JULUAMHU C OTPAHUYEHHBIMU BO3-
MOKHOCTSIMH 3/10POBbS

OO0yuarmumMcsi ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 37I0POBbS TIPEIOCTABIISIOTCS CIEIU-
anbHbIe y4eOHHMKH, yueOHble MOCOOWs W IUAAKTHUYECKHE MaTepuaibl, CHelHalbHble TeXHUYe-
CKHE Cpe/ICTBAa 00YUEHUS KOJUIEKTUBHOTO U WHIMBUIYAIHHOTO TIOJIb30BaHUS, YCIYTH AaCCUCTEHTA
(TTOMOIIIHUKA), OKa3bIBAIOIIETO OOYYAIOIIUMCI HEOOXOAMMYIO TEXHHYECKYIO TIOMOIIb, a TaKXkKe
YCIIYTH CYypAOTIEPEBOTINKOB U TU(DIOCYPAOTIEPEBOTIHKOB.

OcBoeHME AUCHUIIINHBI (MOAYINSA) OOYYArOIIMMHUCS C OTPAaHMYEHHBIMH BO3MO>KHOCTSMU
37I0POBBSI MOXKET OBITh OPraHM30BAaHO COBMECTHO C JAPYTUMHU OOYYAIONIUMUCA, a TaKXke B OT-
JENbHBIX TPYyMax.

OcBoeHre AUCHUIUTMHBI (MOYJSl) OOYUYaIOIIMMUCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI OCYILIECTBIISETCSI C YI€TOM OCOOEHHOCTEH MCHUXO(DU3NUECKOTO Pa3BUTHS, WHIUBUIY-
AJTBHBIX BO3MOXKHOCTEH M COCTOSTHUS 37J0POBBA.

B nensix gocTymHOCTH MOMyYeHHUs BBICIIETO 00pa3oBaHus MO0 00pa30oBaTeNbLHON MPOrpam-
Me JIMI[aMU C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMU 3/T0POBbsI TIPH OCBOSHUHU JTUCITUTIIIUHBI (MOYJIs1)
o0ecreunBacTCs:

1) nuist 1L ¢ OTpaHUYEHHBIME BO3MOKHOCTSIMH 3/I0POBbSI TI0 3PEHHUIO:

- TPHUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIMI CTYJICHTY HEOOXOAMMYIO TEXHHYECKYIO MO-
MOIIIb C YY€TOM HHJIUBHUAYATHHBIX OCOOCHHOCTEW (ITOMOTAET 3aHATh pabodee MECTO, MepeBH-
raThCsl, MPOYUTATHh U OPOPMUTH 33J]aHKE, B TOM YHCIIE, 3aIUChIBAs MO/ JUKTOBKY),

- MIChbMEHHBIE 3aJ]aHus, & TAK)K€ WHCTPYKIIUH O TIOPSIIKE UX BBIMOJHEHUS O(OPMIISIOTCS
YBEJIMUYEHHBIM HIpUPTOM,

- CIeNHAIbHBIC YYeOHUKH, y4eOHBIC MOCOOUSI M NUIAKTHYECKHE MaTepHasbl (MMEIOIne
KpYIHBIN mpudT mim ayauodaiiner),

- UHAUMBHIYaJbHOE paBHOMEpPHOE ocBenieHrne He meHee 300 mrokc,



- Ipr HEOOXOIUMOCTHU CTYACHTY ISl BHITIOJIHEHUS 3aJaHUsI TIPEIOCTABIISACTCS YBEITUIHNBA-
I0III€E€ YCTPOMCTBO;

2) 1711 UL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS TI0 CITYXY:

- MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIMNA CTYJICHTY HEOOXOAMMYIO TEXHHYECKYIO MO-
MOIIlb C YY€TOM WHAMBUAYAIBHBIX 0COOCHHOCTEW (IMOMOraeT 3aHsATh padouee MECTO, Mepe/IBH-
raTbCsi, IPOYUTATh U OPOPMUTH 3aJaHKE, B TOM YHCIIE, 3aIUChIBas MO/ JUKTOBKY),

- o0ecnieunBaeTcs HaJIM4YUE 3BYKOYCWIMBAIOIIEH amnmnapaTypbl KOJUIEKTUBHOIO MOJIb30Ba-
HUS, TIPU HEOOXOAMMOCTH O0ydYaromieMmycsi IpeloCTaBiseTCs 3BYKOYCHIIMBAIOIIAs ammaparypa
WHJUBUIYaJIbHOTO MOJIb30BAHMUS;

- obecrieuynBaeTCsl HAAJEKAIIUMHU 3BYKOBBIMH CpPEACTBAMH BOCIPOU3BEACHUS HH(OpMa-
1y,

3) A IUI ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0OPOBBSI, IMEIOIIMX HAPYIICHUS OIOPHO-
JBUTATEILHOTO ammapara (B TOM YHCIE C TSHKEJIBIMU HApYIICHUSMHU JABUTATEIbHBIX (DYHKIIHUN
BEPXHUX KOHEYHOCTEH WIJIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH):

- MUCbMEHHBIC 3aJaHUsl BBIMOJHAIOTCS HAa KOMIBIOTEPE CO CIELUUATU3UPOBAHHBIM IIPO-
IrPaMMHBIM 00€CTIeYeHUEM HIIM HAJUKTOBBIBAIOTCS ACCHCTEHTY;

- 110 KEJIAHUIO CTYJICHTA 3a/IaHUsI MOT'YT BBINIOJIHATHCSA B YCTHOM (hopme.

12. OcoGenHocTH peanu3auuy JHCHMIJIMHBI ¢ MPUMEHEeHNeM JIMCTAHIHOHHBIX 00-
pa3oBaTeIbHBIX TEXHOJIOTHI M 3JIEKTPOHHOT0 00Y4YeHHUsI

Cornacuo yactu 1 crareu 16 denepansHoro 3akoHa ot 29 nexadps 2012 r. Ne 273-D3
«O0 oOpazoBanuu B Poccuiickoit denepauumy» moj 21eKmpoHHbiM 00yUeHuem TTOHUMAETCS Op-
raHu3anusi 00pa3oBaTeIbHON AEATEILHOCTH C IPUMEHEHUEM COJEprKallleiics B 6a3ax JaHHbBIX U
MCIIONIb3YEMOM MPH peanu3aliy 00pa3oBaTEeNIbHBIX IPOrpaMM HH(OPMALIUK U 00ECTICUNBAIOIINX
ee 00paboTKy HH(POPMAITMOHHBIX TEXHOJIOTHH, TEXHHYECKHX CPEJICTB, a TaKXKe MHPOPMAIUOH-
HO-TEJIeKOMMYHHUKAIMOHHBIX ceTel, 00eCreunBaIIUX Mepeaady Mo JUHUSIM CBSI3U YKa3aHHOUN
uH(pOpMalliKi, B3aUMOJCHCTBIE 00yJarONXCs U negarorniyeckux padboruukos. [log ducmanyu-
OHHBLIMU 00PA308AMENbHBIMU MEXHOIO02UAMYU TIOHUMAIOTCS 00pa30BaTeIbHbIe TEXHOJIOTUH, pea-
JU3yeMble B OCHOBHOM C NMPUMEHEHHEM MH()OPMAIIMOHHO-TEJIEKOMMYHHUKAI[MOHHBIX CETeH MpH
OMOCPEIOBAaHHOM (Ha PAcCTOSIHUHU) B3aMMOJECHCTBUM OOy4YaroOUMXCs M MEeAarorn4eckux padoT-
HUKOB.

Peanmaum[ JAUCIHUIIIIMHBI MOXKET OBITH OCYHICCTBJICHA C MPUMCHCHUEM JUCTAHIITMOHHBIX
00pa30BaTEeNbHBIX TEXHOJIOIUHA U 3JIEKTPOHHOIO OOYUYEHMs IMOJIHOCTBIO WM YacTU4yHO. Komrio-
HeHThl YMK mucnunnunse! (paboyast mporpaMMa JUCIHHUILIMHBL, OLIEHOYHBIE M METOAMYECKHUE Ma-
Tepualbl, GOpPMBI aTTECTAINH), PEAIU3yeMO C TPUMEHEHUEM TUCTAHIIMOHHBIX 00pa3oBaTeNlb-
HBIX TEXHOJIOTUN U 3JIEKTPOHHOTO O0y4YEeHHs, COiepKaT yKa3aHWe Ha UX UCIOJIb30BaHUE.

[Ipn opranuzanuu oOpa30BaTETbHOM JEATENBHOCTH C MPUMEHEHHWEM JUCTAHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH M 3JEKTPOHHOTO OOyY€HHUs MOTYT MpeayCMaTpUBaThCsl aCHUH-
XPOHHBIA M CHHXPOHHBIA CIOCOOBI OCYIIECTBICHUS] B3aHMMOJICHCTBHUS Y4aCTHUKOB OOpa3oBa-
TEJbHBIX OTHOIIEHUN IMOCPEICTBOM HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW cetu «MHTep-
HET.

[Ipu nprMeHeHnu AUCTaHIMOHHBIX 00PAa30BaTEIbHBIX TEXHOJOTHHA U 3JIEKTPOHHOTO 00Y-
YeHUs B PACIIMCaHUHU T10 TUCIUIUIMHE YKA3bIBAIOTCS: CIIOCOOBI OCYIIECTBICHUS B3aUMO/ICHCTBUS
YYaCTHUKOB 00pa3zoBaTebHBIX OTHOIIEHU U MOCPEICTBOM “H(pOPMaITUOHHO-
TeJleKOMMYHHUKaIMOHHON cetu «MHTepHeT» (BKC-Buneokondepencsssp, 9T — 31neKTpoHHOE
TECTUPOBAHMUE); CCHUIKH Ha AJIEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa3oBarenbhHyto cpeny CKDY, na
oOpa3oBaTenbHble TUIAT(HOPMBI U PECYPChl MHBIX OpraHU3aIuii, K KOTOPHIM MPEIOCTaBISAETCS
OTKPBITBIA JOCTYN 4epe3 HUHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «HTepHeTy; s
CUHXPOHHOTO OOYYEHHUS - BpeMs MPOBENEHUs OHJIAWH-3aHATUN W TpemnojaBaTeNu; JUisl acHH-
XPOHHOTO 00Y4€HHUS - aBTOPBI OHJIAH-KYpPCOB.

[Ipu opraHu3anuu MPOMEXKYTOUYHOHN aTTECTAINK C MPUMEHEHHEM JUCTAaHIIMOHHBIX 00pa-
30BaTEIbHBIX TEXHOJIOTHHA U QJICKTPOHHOT'O o6yquH$[ HCIIOJIB3YIOTCHA MeTO,)II/I'—IeCKI/Ie PEKOMEH-
JIAllMY TI0 TPUMEHEHUI0 TEXHUYECKHX CPE/ICTB, 00E€CIEUNBAIOIINX 00bEKTUBHOCT PE3yJIbTaTOB



IpY MIPOBEACHNUU MTPOMEKYTOUHONW M TOCYyIapCTBEHHON WTOTOBOI aTTecTaluu Mo oopa3oBareib-
HBIM MporpamMmam BhICHIET0 oOpa3oBaHUs - IporpamMmam OakanaBpuaTa, Iporpammam crelua-
JUTETa U MPOrpaMMaM MarucTpaTypbl ¢ MIPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEX-
nojoruii (ITucemo Munobpuaku Poccun ot 07.12.2020 r. Ne MH-19/1573-AH "O namnpaBieHHH
METOJMYECKUX peKOMeH1aui").

Peanu3zanust qTUCHMILTUHBI ¢ IPUMEHEHHEM 3JIEKTPOHHOTO OOYyYEHHUS U TUCTAaHIIMOHHBIX
00pa30BaTEeNbHBIX TEXHOJIIOTUI OCYIIECTBISIETCS C UCIOJIb30BAaHUEM 3JICKTPOHHON MH(pOpMaIu-
OHHO-00pa3zoBaTenbHOU cpenbl CKDY, kK KoTopoit obecredeH TOCTyN 00yJarouuxcsl Yepe3 UH-
(opMaLOHHO-TEIEKOMMYHUKAITMOHHYIO ceTh «MHTepHEeT», WK C UCIOJIb30BAHUEM PECYpPCOB
MHBIX OpraHu3alui, B TOM 4Hcie m1aThopM, NPeaoCTaBISIIOIINX CEPBUCHL I MPOBEACHUS BU-
NeOKOH(epeHIHiA, OHIaitH-BcTpey U auctanimonHoro ooydenust (MTC-JIunk), a Takxke ¢ wuc-
MOJIb30BAHMEM BO3MOXKHOCTEH COIMANIbHBIX CETeH ISl OCYIECTBICHUS KOMMYHHUKAIUU o0y4a-
IOLUXCS U IIPETIO1aBaTEIICH.

VY4eOHo-MeToanueckoe obecredeHne AUCUUILINHBI, peali3yeMoi ¢ MPUMEHEHHEM DJICK-
TPOHHOTO OOy4YeHHMS M JUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJIOTHH, BKIIOYACT IPEICTaB-
JICHHBIE B 3JIEKTPOHHOM BHZE pabouyio MporpaMmy, y4eOHO-METOAMYECKHE MOCOOUS W Kype
JEKUUH, METOJUYECKHE YKa3aHUS K BBINOJIHEHUIO Pa3IMYHbIX BUAOB Y4eOHOH AESITEeIbHOCTU
00y4aromuxcsi, MPeayCMOTPEHHBIX IUCHUIUIMHOMN, U MIPOYUe Y4eOHO-METOINYECKHE MaTePHUAIbL,
pa3mereHHbie B H(OpMAIMOHHO-00pazoBaTenbHoi cpene CKDY.



