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YTBep)kJeHa Ha 3acejaHUU Kadeapbl « XUMUS U XUMUUeCKUe TeXHOTIOTHUH B JIeCHOM KOMILJIEKCe»
[Tpotokon Ne 12 3acenanus Kadeapsl «JIT9» ot 07.06.2021 1.

HauanbHuk Ot/iesia 06pa3oBaTe/ibHbIX MPOrpaMm
[MlesnsikoBa A.A

Pabouas mporpamma oobpeHa Ha 2022/2023 y4ueOHbIH rof,.
[Tporokon Ne 10 3acenanusi kadeapol «JIT9» ot 25.04.2022 .
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.

Pabouas rporpamma oobpeHa Ha 2023/2024 yueOHbIM rof.
[Tporokon Ne 10 3acenanusi Kadeapsl «JIT9» ot 24.04.2023 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUITIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2024/2025 yueOHbIN rof,.
[Tporokon Ne 9 3acenanus kadeapsl «JIT9» ot 01.04.2024 1.
Jluct nepeyTBepXxeHus pabouei MporpamMMbl JUCIUITIMHBI / TIPAKTHKU.



OI'VIABJIEHHUE

1. TInanupyembie pe3yapTaThl 00yUEHUs IO TUCIUILIMHE (MOAYIIIO0), COOTHECEHHBIE C
TUTAHUPYEMBIMH Pe3yJIbTaTaMi OCBOCHUsI 00pa3oBaTeNibHOM mporpamMmbeiOmuoka! 3akiiaaka He
onpeeseHa.

2. MecTo TUCHIHUIUTUHBI B CTPYKTYpE 00pa30oBaTeIbHON MporpaMmsl.... Ommoka! 3akiaaka He
onpejeseHa.

3. OOBEM JUCIIHATIIIHHDBL «....eeeeeeeeeeeeeeeeeeeeereeeeeaeeeeeeereeennns Ommoka! 3akiaaaka He onpeesieHa.

4. CopaepkaHue TUCHUILIAHBI, CTPYKTYPUPOBAHHOE IO MOYJISIM YIE€OHOM TUCIUILIAHEI C
yKa33,HI/I€M OTBCACHHOI'O HA HUX KOJINMYCCTBA aKAACMUUYCCKUX NN aCTpOHOMI/I‘-IeCKI/IX qaCcoB U
BHUJIOB YUCOHBIX BAHATHH ...veeeevieeireeerireeeireeeeeeenseeensseeennnes Ommoka! 3akiaaaka He onpeesieHa.

5.  YdeOHO-MeToIuuYecKoe 00eCcIieueHre CaMOCTOSTEIbHON pabOThI CTYICHTOB ......... Onmoka!
3akJiiajka He onpejeseHa.2

6. @DOH/I OIICHOYHBIX CPEIICTB JUIs TPOBEACHUS TEKYIIETO KOHTPOJIS H TPOMEKYTOUHOM
ATTECTAIlUU CTYJICHTOB IO JUCIHUIUIHHE .....ccovvveerereeenreenns Oummoka! 3aknaaka He onpeaesiena.3

7. IlepedyeHb OCHOBHOH U JOTIOJIHUTEIBHON YUEOHOM JINTEpaTyphbl, HEOOXOAUMOM 115
OCBOCHHUS JUCIHHIIIHHDBI ....uuveevvvnnneiiiineeeiiieeeeinneeranineeeens Ommoka! 3aknaaka He onpenenena.4

8. TlepeueHb pecypcoB CETH HHTEPHET, PEKOMEHYEMBIX ISl CAMOCTOSTEIILHOM PabOThI IpH
OCBOCHUH JIUCIIUTUTHHDB .....veeeneveeeireeeireesereenseeenneeenneennns Oummoka! 3akiagka He onpeesieHa.s

9. Metonuueckue ykazaHus JUIsl CTYJI€HTOB 110 OCBOCHUIO JUCUMIUIMHGI .. Ommodka! 3akaaaka
He omnpejesieHa.

10. Ilepeuenb nH(GOPMALMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX IIPU U3YYEHUU AUCLMILIIUHBL,
BKJIIOUasi IEpeYeHb MPOTrpaMMHOT0 obecredeHust U HH(HOPMALMOHHBIX CIIPABOYHBIX CHCTEM
Ommoka! 3akiagka He onpeenena.

11. Onucanue mMaTepuanbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM JIsl U3yUEHUS! TUCLUTIIMHBI
Ommobka! 3akiaanka He onpenesena.9



1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 11O JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C IIVTAHUPYEMBIMHU PE3YJIbTATAMM
OCBOEHUA OBPA30OBATEJBLHOMN TPOT'PAMMBI

Hacrosmas paGoudas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAEeT TPEOOBaHUS K 3HAHUSIM
U YMEHUSM CTyIEHTa, a TaKXkKe OMpeNesieT COACpKaHMEe W BUABl Y4YEOHBIX 3aHATHH U
OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBHH C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBareabHbIM cTangapToMm (CYOC 3++) mo
HANPaBIICHUIO TMOATOTOBKM (ypoBeHb OakamaBpuata): 27.03.01 - Crammapruzanus u
METPOJIOTHS;

* OcHOBHOI mpodeccuoHaTbHONH 00pa3oBaTENbHON MPOrpaMMON MO HANpaBIICHUIO
noarotroBku 27.03.01 - CtanmapTy3anusi 1 METPOJIOTHS;

* Yye6usiM mianoM MI'TY um. H.O. baymana no nampasnenuto noarorosku 27.03.01 -
CrangapTu3anusi 1 METPOJIOTHS.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUTAaHHpYeTCcs  (OPMHPOBAHME  KOMIICTEHIIHH,
npenycmorpeHHbix OIIOIT Ha ocHoBe CYOC 3++ mo Hampasienuto noarotosku 27.03.01 -
CranpapTusanus 1 MeTposiorus. (ypoBeHb OakanaBpuara)

Koa komnereHuun ®opMyJTHPOBKA KOMIIETEHIIMH
no CYOC 3++

KoMnerenuuu CcOOCTBEHHbBIE

CnocoOcH aHaIM3UPOBaTh 3aa4M MPo(eCCHOHATBHOM IeITeIbHOCTH
OIIKC - 1 Ha OCHOBE IOJIOJKEHNH, 3aKOHOB M METOIOB B 00JIACTH €CTECTBEHHBIX
HayK U MaTEMaTUKH

Jlnst kaTeropuil «3HaTh, YMETh, BIAJETh» IUIAHUPYETCS ITOCTHIKEHHE PE3YJIbTaTOB
oOyuenuss (PO), BHoOCAmUMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (OPMHpPOBAHUE
KOMIIETEHIIMH,  MPEeAyCMOTPEHHBIX  OCHOBHOM  MpogeccHOHanbHOM  00pa3oBaTeNIbHOMN
nporpaMmoii (tadm. 1).



Tadauna 1. Uuaukatopsl 1OCTUKEHUS KOMIIETCHIINT

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuaukaropsl

@®opMbI U METOAbI 00YUYEeHH S, CIOCOOCTBYIOLIHE
(opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIHHT

OIIKC -1

CriocoOeH aHaIM3UPOBATh 3aauu

PO ECCUOHAIBHOU JIEATECILHOCTH
Ha OCHOBE II0JI0KEHHI, 3aKOHOB U
METOJIOB B 00JIaCTH €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKH

3HATH

OCHOBHBIE 3aKOHBI COOTBETCTBYIOIIUX HayK,
pa3pabOTaHHBIX B HUX MOJXO0/I0B, METOJOB U
pe3yabTaTOB MaTEMATUYCCKOTO aHAJIHM3a U
MOJICTTUPOBAHUS, TECOPETUYECKOTO U
AKCHEPUMEHTAIBHOTO HCCIICIOBAHUS
BJIAJIETH

0a30BbIMU 3HAHUSIMH MAaTEMaTHYCCKUX U
€CTECTBCHHOHAYYHBIX JUCIUTUINH U JUCIHILTAH
o0menpodecCHOHAIBHOTO ITUKJIA B 00BbEME,
HE0OXO0IMMOM [Tl HCTIOJIb30BAHHUS B
poeCCUOHATILHOM JIeATEIIbHOCTH

Jlekuun

CemuHapbl

JlabopaTopHbie paGoThI

CamocrosiTesbHast padoTa

AKTHBHbIC M HHTePAKTHBHbIE (GOpMBbI (METOABI)
o0yueHus:

00cyXJ1eHUE MPAKTUYECKUX IPUMEPOB Ha JIEKLUAX U
ceMHuHapax




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMMbI

HucuuruinHa Bxogut B Onok bl «/lucummmmssl  (Mogymm)»  oOpa3oBaTelbHON
nporpamMmbl  OakanmaBpuara 1o HampasieHuto 27.03.01 - Cranpmaptuzanuss ¥ METPOJIOTHS.
W3ydyeHrne AUCUMILIMHBI IPENIoJaracT IMpeIBAPUTEIILHOE OCBOCHHE CIEAYIOLIMX JUCLMILIUH
y4eOHOTO IJIaHa:

—  (¢usuka;

— MareMaTuka.

OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOIMMO KakK MpEeALIEeCTBYIONIee i CIASAYIOUINX
JUCLUTUTMH 00pa30BaTeIbHON MPOTPAMMBI:

— MarepHalioBeICHUE;

—  DKOJIOTHS;

— TEXHOJIOTHUSl IPUOOPOCTPOCHHUS.

OcBoeHue y4eOHOM TUCIUILUIMHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIIETEHIIMM C y4eTOM
matpunbl komrereHmii OITOIT mist wHanpaenenus (ypoBeHb OakamaBpmara): 27.03.01 -
CrangapTusanusi 1 METPOJIOTHS.



3. OBBEM JUCIIUAIIJIMHBI

O6mmit  o0BeM AUCHUIUIMHBI COCTaBIseT 4 3a4eTHbIe eauHuIbI(3.e.), 144
aKaJeMUYECKUX yaca (108 ACTPOHOMUYECKUX 4acoB). B TOM qucle:
1 cemectp — 4 3.¢. (144 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 110 BHJIaM yUeOHBIX 3aHATHI (B aKaJJIEMUYECKHIX 9acax)

O0bem 1o cemecTpam, aKal. 4.

KoJsun4yecTBO cemecTpoB

Buabl yueOHol padoThI Bcero OCBOEHHS TUCHUILINHBI
1

OO0BbeM TUCITUTIITNHBI 144 144
AyautopHasi pabora* 54 54
Jlexmuu (JI) 18 18
Cemunapsl (C)
JlaGopaTtopusie padoTs (JIP) 36 36
CamocrositesbHas padora (CP) 90 90
[TpopaboTka yuyebHOro MmaTepuana JeKuun 2.25 2.25
[ToaroroBka k ceMmuHapam 2.25 2.25
IToaroroBka K J1ab0paTopHBIM paboTaM 18 18
ITonroroBka K 9K3aMeHy 30 30
[TonroroBka K KOHTPOJIBHOU paboTe 6 6
[ToaroroBka pedepara 3 3
Jpyrue Buapl caMOCTOSTENILHON pabOThI 28.5 28.5
Buja npoMexyTOYHOI aTTeCTANNHU 9K3aMeH

*B TOM uyHclie, B (hopMe MPaKTUIECKOH TOATOTOBKH



4. COJEP)KAHUE JUCIHUILIMHBIL, CTPYKTYPUPOBAHHOE IO MOJAYJISIM YYEBHOW JUCHUILUIMHBI C
YKA3AHHEM OTBEJEHHOI'O HA HHUX KOIUMYECTBA AKAJEMHUYECKHX WJIH ACTPOHOMHUYECKHX YACOB U
BHUAOB YYEBHbBIX 3AHATUU

Tadauua 3. ConepkaHue TUCHUILUIUHbBI

. AKTHBHBIE H HHTEPAKTHBHBIE .
Buasi 3ansiTuii*, yacel N Kommnerenuum, Texkymuii KOHTPOJIb Pe3yJIbTATOB 00yYeHHSI
(hopmbI MpoBeeHUs 3aHATHIA
Ne 3aKpeIieHHbIe 32
n/n Tema (sa3paumue) Moy ®opma npoBeIeHHs TeMO# (Ko 1o Cpox Baset
J C | JIP | CP . Yacel DopmbI (Mun/
3aHATHI CYOC 3++) (HemeJist)
MAaKC)
1 cemectp
Obcyxnenne JlaGopaTtopHbie 6/12
MPaKTHYECKUX paboThI
| OCHOBHBIE 3aKOHBI X TEOPHH 6 12 | 20 | MPHUMEPOB Ha JeKIHIX 6 OIIKC -1 6 KonrponbHas 12/18
XUMHUH U CeMHHapax. pabota
P
abota B KomMaHJie (B HTOTO: 18/30
rpymnmnax)
Ob6cyxaeHue JlabopatopHsie 6/12
MPAKTUYECKUX paboTHI
) PacTBOpBI. DNEKTPOXUMHUECKUE 6 12 5o | TPMMEPOB Ha JICKIHAX 4 OIIKC -1 12 KonTponbnas 6/3
MIPOLIECCHI U CeMHHapax. pabora
Pa6ora B komanze (B UTOTO: 12/20
rpymmax)
Ob6cyxnenne JlaGopatopHsie 6/12
MPaKTHYECKUX paboThI
3 IMonumeps1. Metons! ananmza 6 12 | 20 | MPHUMEPOB Ha JeKIHsX 4 OIIKC -1 18 Pedepar 6/3
BEIIECTB U CeMHMHapax.
Pabora B komane (B HTOIO: 12/20
rpymmax)
4 | Dx3ameH - - 30 - - - - - 18/30
HUTOI'O 3a cemecTp 18 36 | 90 - 14 - - - 60/100

*B TOM uHcle, B (popMe MPAKTUUECKONH TOATOTOBKH




CoaeprxkaHue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJISIM)

Ne,
n/n

HaunmeHoBaHue MOayJisl, COlepP KaHNe

Yackbl

«OCHOBHBIE 3aKOHBI H TCOPUH XUMHUU»

Jlekuu

1.1

OcHOBHbIE TIOHATHSA U 3aKOHbI XUMHUHU. 3aKOH COXPaHEHHUs MacC M SHEPruu.
3aKkOH TOCTOSIHCTBA COCTaBa BEIIECTBA. 3aKOH JKBUBAJICHTOB. 3aKOH
ABorazipo. YpaBuenue Kianeiipona-MenneneeBa. KBaHTOBO-MeXaHHYeCKast
MOJIETIb CTPOCHHSI aroma. OJIEKTpoHHOe o0nako. KBaHTOBBIE umcIna.
DHepreTuyeckue YpPOBHM U MOAYPOBHU.  ATOMHBIE  OpOHUTAJIH.
Pacnipenenenue snmekTpoHoB B aromax. CocTaB aTOMHBIX siiep. M30TonbI.

1.2

[lepnonnueckas cucrema sneMeHToB J[.M.MeHneneeBa M 3JI€KTPOHHBIE
CTPYKTYypbl aTOMOB; s-, p-, d-, f-anemeHTbl. OCHOBHBIE THOHATUSA O
BO3HUKHOBEHUH XHUMHYECKOH cBs3u. KoBaneHTHas cCBs3b, CHOCOOBI ee
obpazoBanus. Curma- W THU-CBsI3M. HachllmaeMocTh W HamnpaBICHHOCTh
KOBAJIGHTHOH CBsi3u. ['MOpuau3anus BajgeHTHbIX opOuTaneil. MoHHas cBsA3b U
ee cBoiicTBa. Meraumueckast CBA3b. MEXKMOIEKYISIPHOE B3aMMOJIECHCTBHE.
BonoponHas cBsi3b.

1.3

[lepBr1it 3akoH TepMoauHaMuKku. Tepmoxumusi. TermoBol 3pQexT peakuun
JUIE M30XOPHOTO M M300apHOro mpoueccoB. DHTambnus. 3akoH ['ecca.
@akTOpPBI, ONIPEACISAIOIINE HAIPABICHUE IPOTEKaHU XUMUYECKUX PEaKIUi.
Ountponus. VI3MeHeHHe SHTPONMU MPU XUMHUECKUX IpoLeccax U (ha3oBbIX
nepexonax. DHeprust [ mb6ca u ee M3MEHEHNE P XUMUYECKUX IIPOLIECCaX.
CKOpOoCTh XMMHMYECKON pEaKkIMM U €€ 3aBUCHUMOCTb OT KOHIICHTpAlUu U
TEeMIIepaTypbl. 3aKOH JIEHCTBYIOIIUX Macc. Teopus akTupauuu AppeHuyca.
OHeprus axkTHBAaLMU. BriusHMe KaTamm3aTropa Ha CKOPOCTb XUMHYECKON
peakuuu. HeoGpatumMble 1 0OpaTuMble XUMUYECKUE PEAKIMH. XUMUYECKOE
paBHOBecue. KoHcTanTa paBHOBecHs. CMEIIEHNE XUMUYECKOTO PAaBHOBECHS.
[Tpunnun Jle Hlatense.

JlabopaTopHbie padoThl

12

JIP1.1

OmnpeneneHre MOISIPHOW MacChl 5KBUBAJICHTA MeTaJljIa
(OcHOBHBIE CTEXHOMETPUUECKHUE pacueThl B XUMHH. PacueTsl o 3akoHy
SKBUBAJIICHTOB. [ 'a30BbIe 3aK0HBI. Kitaccudukariis XAMUUECKUX BEIIECTB. )

JIP1.2

OrnpesenieHne TEIIOThl HEUTPAIU3AIUU CUITBHOW KUCIOTHI CHIIBHBIM
OCHOBAHUEM.

( CocraBinieHue MEKTPOHHBIX U AJIEKTPOHHO-TpaQUUeCKUX (hOpMyJT aTOMOB
3JIeMEHTOB. THIIBI XUMHUYECKOM CBS3H.)

JIP1.3

3aBHUCHMOCTh CKOPOCTH XUMUYECKOU PEaKIIMU OT KOHIIEHTPAIIH
(Tepmoxumuueckue pacyeTsl. Penienre 3a1a4 ¢ HCHoNIb30BaHUEM 3aKoHa ['ecca.
PacueTtsl ¢ ncnonp30BaHUEM 3aKOHA JIEHCTBYIOIMX Macc. Pacuer sHeprun akTuBaluu
Ha OCHOBaHMH ypaBHEHMs AppeHHyca).

CamocrositesibHas padora

20

CP1.1

ITpopaboTka yuebHOrO MaTepuana JeKIun

0.75

CP1.2

[ToaroroBka k ceMruHapam

0.75

CP1.3

ITonroroBka K 1a00paTOpHBIM paboTam

CPl1.4

[ToaroroBka K KOHTPOJILHOU paboTe

CPL.5

Jlpyrue BUJIbl CAMOCTOSITENIbHOM PabOTHI

9.5

«PacTBOpBI. DJIeKTPOXUMHYECKHE POLECCHI»




Jlekuuu 6
PactBopsl. Buner nucnepcubix cucreM. Kommougnsie pactBopbl. CriocoOb
BBIPAXKCHUS coctaBa  pacTBOPOB. PacTBopbI SJICKTPOJIUTOB u

HE3JIEKTPoJIUTOB. 3akoHbl Payms. Ocmotuueckoe naBieHue. 3akoH BaHT-
Tl'odda. Teopus snexkrponuTrueckoi aucconnanuu. CTENeHb TUCCOIUAINH.

2.1 2
CunbHple W cnabble 7eKTponuThl. KoOHCTaHTa AuMcconuanuu  ciabdoro
anekTpoauta. KuCIOTbl, OCHOBAaHMS M COJIM C TOYKH 3PEHUS TEOPUHU
AJIEKTPOIMTUYECKOHN aucconuanuu. Peakuy nOHHOTO oOMeHa B pacTBOpax
31eKTposanToB. PacTBopumocTs. [IponsBenenne pacTBOPUMOCTH.
DneKTpoiauTHYeCKas auccouuanus Bonbl. MoHHOe mnpousBeneHHE BOJBI.
Bomoponneiii  nokazatens  pH.  KuclaOTHO-OCHOBHBIE — MHIMKATOPBI.

2.2 | I'maponn3.OKUCINTENBHO-BOCCTAHOBUTEIBHBIE peakuuu Crenenb 2

okucnenus. Oxuciauten U BoccTaHOBUTENH. (CocTaBieHUME YpaBHEHHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaKIU.
DIEeKTPOXUMHUYECKUE MIPOLIECCHI. Bo3HukHOBeHME ANEKTPOJHOTO
MOTEHIIMaja Ha TPaHULE METauI—UIeKTposuT. OnpesesieHne CTaHIapTHBIX
9JEKTPOJHBIX MOTEHUMANOB. Psi  HampsokeHUM MeTauioB. Y paBHEHUE
Hepucra. TanbBanuueckue »sneMeHThl. JJIC a1emeHTa. DNEKTPOIIN3.

23 AHOJHBIE U KaToAHbIe Ipouecchl. [I[puMeHeHne 3aeKTpoin3a paciylaBoB U ’

’ pacTBOpOB uEKTPoauTOB. Kopposus meraninoB. OCHOBHBIE BUJIBI KOPPO3UU:
XUMHUYECKas, AIEKTPOXUMUYECKAS] U KOPPO3Hs IOJ JICUCTBUEM BHEIIHETO
ANEKTPUYECKOT0 HANpsKEHUs. MeTo bl 3aIlUThl OT KOppo3uu. OcOOEHHOCTH
KOppo3uu JepeBooOpabdaTeiBaroiero 000pyA0BaHUsS U MEXaHU3MOB JIECHOTO
KOMILIEKCa.
JlaboparopHblie padoThI 12
WNonnsle peakuyu ooOMeHa
JIP2.1 (PacueTs! KOHIIEHTpAIMK PACTBOPEHHOT'O BellecTBa. MaccoBast oIS, MOJIIpHast 4
KOHIICHTpAITHsI, HOpMaTbHAS! KOHIICHTPAITHS, MOJISIpHAS 1 00beMHast J0JI,
MOJISUTBHOCTb. )
P22 VYcTaHOBIIEHUE TUTPA PaCTBOPA COJISTHOW KHCIOThI 4
(CocraBnenne ypapaenuii OBP MeTomoM »rieKTpoHHOTO Oamanca).
OxucnurenpHbie cBoiicTBa KMnO4 B 3aBUCHMOCTH OT peakluu Cpeibl
JIP2.3 (Pacuer snexTpoaHOro noteHnuana o ypapueHuto Heprera. D/IC ranpBaHHYECKOTO 4
aneMeHTa. COCTaBIICHNE YpaBHEHUI PEAKLIUI, IPOTEKAIOIINX IIPH AIIEKTPOIIU3E B
paciuiaBax U pacTBOPaX AIEKTPOIUTOB).
CamocrosiTeabHasi padora 20
CP2.1 | [IpopaboTka yueOHOro MaTepuasa JeKIun 0.75
CP2.2 | IloarotoBka K ceMruHapam 0.75
CP2.3 | TloaroroBka K J1JabopaTOpHBIM paboTam 6
CP2.4 | TloaroToBKa K KOHTPOJIHHOM paboTe 3
CP2.5 | Ipyrue BHUJIbI CAMOCTOSATENBHOM paboThI 9.5
3 «IlosimMepbl. MeToabl aHATHU3A BELECTB
Jleknun 6
[Tomumepnsle Marepuansl. [loHsTHE 00 OpraHUYECKHX IOJHUMEpaX.
31 OcoOeHHOCTH CTPOCHHUS M (PUBHKO-XMMHUYECKHE CBOMCTBA TIOJMMEPOB. ’
' KoHcTpykunonHsle miactnyeckue Maccol. [lonmMepHble TOKPBITUS U KIIEH.
Heoprannueckne noammepsl.
KayecTBeHHBIf aHanu3 — WIACHTU(UKAUS KATHOHOB M  aAHMOHOB
3.2 HEOpPraHW4YecKnx BemecTB. [loHsTHE 00 aHAIMTHUYECKOM CHUTHAJE, 2

AHAIUTUYCCKUX PCAKIUAX W AHAIUTHUYCCKUX PCarcHTax. XHUMUYECKHE U
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¢busnyeckue METOJBl  KAa4eCTBEHHOTO aHaJIn3a. OMHCCUOHHBIN
CIEKTpaJIbHBIN aHAJIN3.

OcHOBHbIE =~ METOJABI  KOJMYECTBEHHOTO  aHaliM3a —  XUMHYECKHe
33 (TpaBUMETpPUYECKUA, TUTPUMETPUICCKHIA ) " WHCTPYMCHTAILHBIC ’
(omeKTpoXuMHUUECKHe,  XpomaTtorpaduyeckue, ONTHYECKHE)  METOJIBI.
du3nuecKrue METO/Ibl aHAJIN3a, X JOCTOMHCTBA U 3HAUYCHHE.
JlaboparopHbie padoThI 12
I'maponus coneit
P31 (Beicokomornekymnsipabie coequnenus. [Ipupoabie, HCKyCCTBEHHBIC U 4
" | cCUHTETHYeCKHE MOJIMMepbl. MeTo bl cuHTe3a nmoiuMepoB. [lonumepusanus
Y TIOJIMKOHICH AN ).
P30 KauecTBeHHbIE peakiiii KaTHOHOB U aHUOHOB 4
(Metonp! onpeaenenus v pacyeta pH BOIHBIX pacTBOPOB).
doromeTpuyeckoe  ONpelesieHHe  IepMaHraHaTa  Kaius  METOAOM
7p3.3 | [PAAYHPOBOYHOTO rpaduka. 4
(Anamutndeckass  kinaccupukanus ~— KaTHOHOB M aHaJUTHYecKas
KJIacCU(UKALMs AaHUOHOB).
CamocrosiTesibHas padora 20
CP3.1 | [IpopaboTka yueOHOTO MaTepuaa JESKIUn 0.75
CP3.2 | IloaroroBka K cEMUHapam 0.75
CP3.3 | [loaroToBka K 1a00paTOpHBIM paboTam 6
CP3.4 | IloarotoBka pedepara 3
CP3.5 | lipyrue BuJbl CaMOCTOSITENBHON pabOThI 9.5
4 DK3aMeH 30
CP4.1 | [loaroroBka K 3K3aMeHy 30
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOM
PABOTBI CTYJEHTOB

CamMocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIMHEC obecreunBaeTCs CJICAYIOINMMHA y‘I€6HO-
MCTOAUYCCKUMU MaTCpUalaMu:

l.
2.

5.

Pabouas nmporpamMMa AUCHUIUINHBL.

VYyeOHas nauTeparypa ¥ JOMOJHUTEIbHBIE MaTepuaibl [Pasmen 7 PabGouel mporpaMmbl
JTACITUILINHBI |.

[lepeuenn pecypcoB MH(OPMALIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH
«utepuer»[Paznen §Paboueil nmporpaMmbl AUCHUIIINHBL].

Metoauyeckue ykazaHus Juisi OOy4aroIIMXCs IO OCBOEHHUIO AMCUMILINHBI [Pazgen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU IMOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU JOMANIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSIM.

KoMIuiekT HHIMBUyabHBIX 3aJaHHH.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTephallaM HaudWHasg C TEPBOTO 3aHIATHS TI0
JIUCLIUILINHE.
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6. ®OHJl OLEHOYHBIX CPEJACTB JUIsI TPOBEJIEHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIJINHE

®onn  omneHouHbix cpenctB (POC) mnmsg TpoBeNeHHS TEKYIIero KOHTPOJIS |
IPOMEXYTOUYHOW aTTECTAllMM OOYYalOMIMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIUH C yKa3aHHEM 3TalloB UX (POPMUPOBaHMS B IPOILECCE OCBOCHUS 00pa3oBaTeIbHOM
nporpammel  (pazgen 1). @OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yabTaToOB 00yUEHUs, 3allJJaHUPOBAHHBIX I JUCLHUIUINHBL.

®OC BKIIOYAET B ceOs:

— TIepeueHb KOMIIETEHLUH C yKa3aHHEM 3TalnoB UX (OPMUPOBaHMS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOMN IPOrpaMMbl;

— OIHMCaHUE II0KAa3aTejeil U KPUTEPUEB OLIEHWBAHUSA KOMIIETEHIUH Ha Pa3IMYHBIX dTanax Mx
(bopMHpOBaHUs, ONIMCAHNE IIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM UHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHWM,
YMEHMM, BIaJIeHUI U (WIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIMH B IPOLIECcCe OCBOEHUS 00pa30BaTeIbHON POrPaMMB;

— METOOUYECKHE MaTepuaibl, ONPEIACIAIOIINAE INPOLEAYyPbl OLICHHBAHHWA 3HAHUM, YMCHHU,
BIAJCHUA W (WJIM) OIbITa MAEATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBO€HUS AUCUMILIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C llojoxkeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectauuu cryneHtoB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW paboyeil mporpaMme AUCLUIUINHBL.
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7. NEPEYEHb YYEBHOW JIMTEPATYPHI MJAONOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o IUCIUILIMHE

1. Koposun H. B.  OO6mas xumust: yue6Huk ais By3oB / Koposun H. B. - M.: Beic. mik.,
1998. - 557 c. - bubnuorp.: c. 546. - Ilo6eaurens koHKypca yueOHukoB. - ISBN 5-06-003471-

HOHOJ’IHI/ITGHBHBIC MaTcpHralibl

2. I'muaka H. JI. 3agaun u ynpaxkaenust no oomeit xumuu. —M.: UaTerpan IIpecc. 2006. -
240 c.—Hayuno-texuuueckas 6ubnuoreka M® MI'TY um. H.O. baymana — OcHoBHO# (hoHIT —
578 3k3.; untanbHbIi 3ai1 Nel — 1 3k3.; untanbHbIN 3ai1 Ne2 — () 3k3.

3. I'muaka H. JI. O0mas xumus: yde0. mocobue mns By3oB / I'mumka H. JI.; pen.
PabunoBuua B. A. - 27-e¢ u3n., crep. - JI. : Xumus, 1988. - 702 c.: un.—HayuHo-TexHuyeckas
oubmoreka MI'TY um. H.D. Baymana — OcHoBHO# Goug — 12 9K3.

4. WBankun A.H. OOmas u Heopranuyeckass xumud. Ilpaktukym: yue6. mocobue / A.H.
Wpankun, A.Jl. Hexmronos. — 3-e uza. — M.: TOY BIIO MI'VJI, 2008. — 156 c. - ISBN  5-8135-
0245-9. — Hayuno-texauuueckast 6ubaunoreka M® MI'TY um. H.O. baymana— OcHoBHO# (oHJT —
474 »5k3.; untanbHbIA 3201 Nel — 1 3K3.; ynTanbHbIi 321 Ne2 —1 9K3.

5. Kopoeun H. B., Munrynuna 3. U., Peixosa H. I'. JlabopaTopHble paOOThl O XUMHHU:
yueb. mocobue st By30B / Koposun H. B., Munrynuna 3. U., PeokoBa H. I'.; pen. Koposun H.
B. - 3-e u3a., ucnp. - M. : Beicm. mik., 2001. - 255 c. : w1 - bubnuorp.: ¢. 236. - ISBN 5-06-
004160-3.-Hayuno-texanueckas oudmuoreka MI'TY um. H.O. baymana — OcHoBHO# (ong — 10
9K3.

6. Npankun, A.H. Xumus u OnotexHosorus. 3aqaun U pemeHus: yaeoHoe mocooue/A. H.
WBankun, I'.JI. Omudepenko, O.I1. [Tpommna, FO.H. Xwmn. — M.: ®I'6OY BO MI'VJI, 2016. —
400 c. (https://mf.bmstu.ru/UserFiles/File/7 _IVANKIN/HimOsnBIOZadachi.pdf )

7. Kapanetrssnn M. X., [pakun C. 1.  OO6mas u HeopraHuyeckass XUMHUs | YUeOHUK AJIs
By30B / Kapanetssau M. X., [lpakun C. U. - 2-e u3z., nepepab. u gom. - M. : Xumus, 1993. - 588
c.Hayuno-texaunueckas 6nomuoreka MI'TY um. H.3. baymana — OcHoBHO#M oH — 634 5K3.

8. Ananmutuueckas xumusi COOpHHUK ITaOOpATOPHBIX PabOT A CTYAEHTOB TEXHUYECKUX
HanpaBJieHUH JHEBHOW U 3aouHOM ¢(opm o0O0yueHus.—2014.— Tekcr: 3neKTpoHHBIN //
DIIeKTPOHHO-OMOINOTEUHAS cHCTeMa IPRBOOKS: [caiiT].—

URL:http://www.iprbookshop.ru/45072.html.— Pexxum goctyna: st aBTOpHU3. MOJIb30BaTEIEH.
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8. INHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
A1 CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUU JUCIHUITJIMHBI

1. Caiit xadenpsl «XUMUS U XUMHYECKHUE TEXHOJIOTHH B JICCHOM KOMILICKCE»:
https://mf.bmstu.ru/info/faculty/It/caf/1t9/ http://bmstu.ru
2. OrtkpeiTass uwHPOpMANMOHHAs Tpymmna kadeapsl B commanbHOU cetn «BKonTakTe:

http://vk.com/
3. Poccuiickas rocygapcTBeHHas Onbmmoreka. http://www.rsl.ru.

4. I'ocynapcrBenHas nyomuyHas Hay4YHO-TEXHUYECKas oubnmoreka Poccumn.
http://www.gpntb.ru.

5. bubnmuorexka MI'TY um. H.D. baymana. http://library.bmstu.ru.

6. Hayuno-texnmueckass Oubnmoreka KO MITY wmm. H.D. baymana. http:/library.bmstu-
kaluga.ru.

7. Hayunas snextponnas 6ubnuoreka http://eLIBRARY.RU.

8. DnekTpoHHO-OMOIMoTeYHas cucTeMa u3narenberBa «Jlanby http://e.lanbook.com.

9.  DnekTpoHHO-OMONMMOTEYHAss  CUCTeMa  «YHUBEPCUTETCKas  OMONMOTeKa  OHJIAHH»
http://biblioclub.ru.

10. DnexTponHO-OMbMMOTeUHas cuctema «IPRbooks» http://www.iprbookshop.ru.

11. DnextponHo-6ubanoreunas cucrema (ObC) «¥Opaiit» https://biblio-online.ru.

12. llentpanbHas 6ubmmoTeka 00pa3oBaTeIbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
13. Enqunas xosekuus g poBbiXx 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru.
14. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.
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9.  METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Mpuctynass k paboTe, KaXIplii CTYIEHT JOJDKEH TIPUHMMATh BO BHHMaHHUE
HUKECIEAYIOLIUE MTOT0XKEHUS.

JlucuumiuHa MocTpoeHa Mo MOJYJIbHOMY HPUHLUIY, KaXKAbIH MOIYJb IPEJICTaBIISIET
co00i1 JIOTMYeCKH 3aBepUICHHbINH pazfen Kypca. JMCUMIUIMHA JENUTCS Ha 4YeThIpe MOy
(BKJTFOUAS SK3aMEH).

Ha mnepBom 3aHsiTuM CTyAeHT moiy4yaeT WMHGOPMAaLWIO A JOCTYNa K KOMIUIEKCY
y4€0HO-METOINYECKUX MAaTEPUAIIOB 110 AUCLIUILIIMHE.

JleKuMoOHHbIE 3aHATHUS MOCBAIICHBl PACCMOTPEHHUIO KIIIOUEBBIX, 0A30BBIX MOJIOKEHUN
Kypca 1 pa3bsACHEHHIO YU€OHBIX 3aJaHU/, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaGopaTopHble padoOThI MpETHA3HAYCHBI I NMPUOOPETEHUS OIBITa MPAKTHYCCKOM
peanu3aly OCHOBHOW NpOQecCHOHANbHON 00pa3oBaTelnbHON mporpamMmbl. MeTonudeckue
yKazaHud K JlabopaTOpHbIM  paboTaM  mpopabaThiBalOTCS  CTYJEHTaMH BO  BpeMs
CaMOCTOSITENIbHON MOAroToBKM. HeoOxoauMmblil ypoBEHb MOATOTOBKM KOHTPOJUPYETCS HEPEN
pOBeJICHIEM Ta00OPATOPHBIX PaboT.

[IpakTudeckasi IOArOTOBKA MPH pealn3aliy y4eOHON AUCIUIINHBI OPraHU3yeTCs MyTeM
poBeJeHNs, 1a00paTOPHBIX pabOT M MHAMBHIYaTbHBIX H(WJIM) TPYIIMOBBIX KOHCYJbTAIUH,
[IpEeyCMAaTPUBAIOLIMX y4acTHEe OOYYalOIIMXCS B BBIIOJHEHUH OTAEIBHBIX 3JIEMEHTOB padoT,
CBSI3aHHBIX ¢ OyayIei mpodeccuoHANBHON NesTeTbHOCTBIO.

[IpakTnueckast HOArOTOBKAa MOXKET BKJIKOYATh B C€Osl OTJEJIbHBIE 3aHATUS JIEKLIHOHHOIO
TUIA, KOTOpBIE TPEAYCMAaTPHUBAIOT TMepefady y4eOHOH HMHPOpManuu OO0yJaroIUMCs,
HEOOXOAMMOW Ui TOCTEAYIOIIEro  BBINOJHEHHS  paboOT, CBA3aHHBIX C  Oyaymiei
po(hecCuOHATILHON e TENbHOCTHIO.

CamocrosiTesibHasi padoTa CTYIECHTOB BKIIOYACT CIIEAYIOIIME BUJBL: MpPOpadoTKa
yueOHOro Mmarepuajia JIeKUMH, NOJArOTOBKAa K CEMHMHapaM, IMOJArOTOBKAa K JIaODOpaTOpHBIM
paboTam, MOATOTOBKA K 3K3aMEHY, MOATOTOBKAa K KOHTPOJIbHOM paboTe, MOAroToBKa pedepara.
Pe3ynbTaTthl Bcex BUAOB pabOThl CTYAEHTOB (DOPMHUPYIOTCS B BMJIE€ HUX JIMYHOTO PEUTHHIA,
KOTOpBI ~ Y4YMTHIBAETCS Ha TPOMEXYyTouHOW arrectanmuu. CamocrosiTenbHas pabora
IpelycMaTpuBaeT HE TOJIbKO NPOpadOTKYy MaTepHaoB JEKIUOHHOIO Kypca, HO M HX
paclmiMpeHre B pe3yJabTare I[IOMCKA, aHaliu3a, CTPYKTYpUpPOBaHUS U MPEACTABICHUS B
KOMIIAaKTHOM BH/JI€ COBPEMEHHOM MH(OpMaIMK U3 BCEX BO3MOKHBIX UCTOYHHKOB.

Tekymuii KOHTPOJIb MPOBOJUTCS B TEUYEHHE KaXKJIOIO MOJYJs, €ro HUTOTOBbIE
Pe3yNbTaThl CKIAABIBAIOTCS U3 OLEHOK 10 CJIEAYIOIIUM BUaM KOHTPOJBHBIX MEPOIPUSITUI:

- KonTpomnsnas pabora
- Pedepar.

OcBocHME AMCLMILIMHBI M €€ YCIEIIHOE 3aBEPIIEHUE Ha CTAaJUU INPOMEKYTOYHOU
aTTecTallid BO3MOXKHO TOJIBKO TNPHU PETrYISpPHON paboTe BO BpeMs CEMECTpa U IUIaHOMEPHOM
MPOXOXKACHUN TEKYIIeTo KOHTpolisi. HabpaTh peUTHHT MO BCeM MOJYISAM B Ka)JIOM CEMECTpe,
OPOHTH MO KaXJAOMy MOAYIIO IUIAHOBbIE KOHTPOJIbHBIE MEpONpPUATHS B TEUEHHUE
HK3aMEHALIMOHHON CECCUM HEBO3MOXKHO.

Jlnia 3aBepiieHusi paboThl B CEMECTPE CTYIEHT JOJIKEH BBIMOJIHUTH BCE KOHTPOJIbHbBIE
MEpOTPUSTHSL.

IIpomexyTouHass arrecTauusi IO JUCUUIUIMHE HPOXOTUT B (Qopme 3SK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOEHHUE KIIFOUYEBBIX, 0A30BBIX MOJIOKEHUIH TUCHMUIUIMHBI, COCTaBIISIONINX
OCHOBY OCTaTOYHBIX 3HAHUM MO HEM.

MeToauKa OLEHKH 110 PEHTHHTY

CTyneHT, BBINOJIHUBIINN BCE MPEyCMOTPEHHbIE YYEOHBIM TUIAHOM 3aJaHMsI U CAABIIHMA
BCE€ KOHTPOJIbHBIE MEPONPUSTHSA, MOJIy4aeT UTOTOBYIO OLEHKY MO JUCIUIUIMHE 33 CEMECTp B
COOTBETCTBUU CO IIKAJIOM:
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PeiiTunr Ouenka Ha IK3aMeHe
85 —-100 OTJINYHO
71 — 84 XOPOIIIO
60 —70 yJIOBJIETBOPUTEIBHO
0-59 HEYJOBJIETBOPUTEIBHO

OneHuBaHue IOUCHMIUIMHBL BEAETCA B COOTBeTCTBMM C [lonokeHneM o TeKyleM
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. IIEPEYEHD NHOOPMALIMOHHBIX TEXHOJIOT U,
HUCIIOJIb3YEMBIX IIPU MU3YYEHUU JUCHUIIJIMHBI, BKJ/IIOYASA
INEPEYEHb INTPOI'PAMMHOI'O OBECIIEYEHUSA, TH®OPMALMOHHbIX
CITPABOYHbIX CUCTEMMU TPOPECCUOHAJIBHBIX BA3 TAHHBIX

NndopmannoHHbIe TEXHOJIOTUM:

— OnektpoHHas wuH(pOpManmoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYyNl K Y4eOHBIM IUIaHaM, pabOYMM MpOorpaMMaM JUCHUIUIMH (MOIyJei),
nporpaMMaM MpPaKTHUK, IEKTPOHHBIM y4EOHBIM H3JAHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyMX Mporpammax TUCHMIUIMH (MOJIYJei), mporpaMmax MpaKTHUK,
dbopMupoOBaHUE 3JIEKTPOHHOTO MOPT(HOINO 00YydaroIIerocs, B TOM YHUCe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboTsl. IlpegycMoTpeHa BO3MOXHOCTH CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHSL CTYJIEHTOB W MpENoJaBaTelieil MOCPEACTBOM TEXHOJOTUH U CIYyXO Mo
NEPEChUIKE U TOJIYYECHHUIO JICKTPOHHBIX COOOIICHUH MEXKIy IMOJb30BATEIsIMH KOMIIBIOTEPHOM
cetu HTEpHET.

- e-mail mpemnogaBaTes Uil onepaTuBHOM cBsizu:oliferenko@mgul.ac.ru

IIporpammHoe o0ecnieyeHue:

- ABBYY FineReader
- Excel

- Mathcad

- PowerPoint

- Windows

- Word

- KOMIIAC-3D

I/IH(l)OpMaIIHOHHBIe CIIPaBOYHbBIC CUCTEMBI:

- WNudopmannonHo-npaBosas cucrema «I apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [Inrocy http://www.consultant.ru;
- Haumenosanue 3

IIpodeccnonanbubie 0236l JAHHBIX:

- Pecypc «MammHocTpoenue» http://www.i-mash.ru.

- ITopran mammHocTpoeHus http://www.mashportal.ru.
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3bl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHHUITJIMHBI

HepequL MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneucHus JAUCIHUITIINHBI

Ne, .
w/n Bun zansaruit Buna u HamMeHOBaHUE 000Py/10BaHMS
1 Jlekuun CHEIHAIbHO 000PYIOBaHHBIE ayTUTOPHH C

MYJIBTUMEIUHHBIMU CPEIICTBAMH, CPEICTBAMH
3BYKOBOCHPOU3BCACHUA U UMCIOIIIMMHU BbIXOJ B CCTh
HHTepHeT; MOMENICHUs 715l IPOBEACHHS ayIUTOPHBIX
3aHATHI, 000pyIOBaHHBIE YueOHOU MeOeIbio;
ay/IMTOPHH, OCHAILICHHBIC KOMITBIOTEPAMH C JOCTYIIOM K
0a3am aHHBIX U ceTu HTEpHeT; cTyuu;
KOMIBIOTEPHBIE KIIACCHL

2 | JJabopaTopHble pabOTHI Cneyuanusuposannas nabopamopus Ay0.36, 37, 'VK M®
MITY um. H3. baymana:

Muxpockorr MBC-10, pH-metp Mynsturect UITJI-301, Becst BCT-
600-10, wmemanka marautHas MYJIBTUTECT-IIC-11, pH-metp
Mymnstutect UIJI-301, meus mydenpras CHOJI6/11 ,
pedpakromerp UPD-45452M, lllkad Bertsoxuoit IIIBP 1.1.4 , meus
mydenpras CHOJI6/11, mkad cymmmsasiit CHOJI-58/350, Cron
nabopatopasrii CJIP 5.1.1, Cton turpoBansabiit CTP 1.1.1,
TexHoJOTHYECKAsA MPUCTAaBKa K CTOJAM C IOJBOJOM BOJHI,
CBETUJILHUKAaMU U po3eTkamu, [lIka¢ Bortsoxuoit LHIBP 1.1.4,
Crynbs "®opma +" , Tabypet JIAB-CJI-02 , 6ans BoasHas
MHOTOMECTHAsl , COOTBETCTBYIOLIHE XUMUYECKUE PEAKTHBEI
(oprannueckue U Heopranudeckue), Kopr. 8, crexisHHas
naGoparopHas IIOCY/la, METOAUYECKas IUTepaTypa U yueOHUKH,
Hocka aynuropnas JIA-34 , llkadp AM 2091 ¢ gom.nonkoi

Crieyuanu3upo8aHHAsA XUuMu4eckas n1abopamopus

Ayo. 39 T'VK M® MI'TY um. HO. baymana:

pH-meTp Mymnerutect UIJI-301, Becer BCT-600-10,
BepxHenpuBoHas Memanka [13-0118 (B k-Te mTaTuB), mevsp
mydenpras CHOJI6/11. pedpaktomerp UPD-454B2M, [lkad
BeITsDKHOM IIIBP 1.1.4, meus mydensras CHOJIO/ 1, mxad
cymmibHbIH CHOJI-58/350 , Cron ma6opatopusriii CJIP 5.1.1, Cron
tutpoBanbHeIil CTP 1.1.1, TexHONOTHYeCKasd MpHUCTaBKa K
CTOJIaM C TMOJBOJOM BOJbI, CBETWILHUKAaMU U po3eTkamu, [lIkad
BerTspkHOM IIIBP 1.1.4, Crynes "®opma +", Tabypet JIAB-CJI-
02, mraTtuB mabopaTopHbBINA, OaHsA BOJIHAI MHOTOMECTHa,
nepemeruuBaoniee ycrpoructso [12-8300 , cooTBeTcTBYIOIIKE
XMMHUYECKHE PEaKTHUBBI (OpraHMYecKHe U HEOPTaHMIECKHE),
CTEKJISIHHAsI JabopaTopHas MoCy/a, METOANYEecKas JIuTeparypa u
yaeOnukH, Jlocka aymutopHas JJA-34, lllkadh AM 2091 ¢
JIOTL.ITOJIKOH. YcTaHOBKa JuIsl ynbTpaduiabTpanun. Kommiexr
xpomarorpaduiaeckoro 06opynoBanus. KOMIUIEKT aHATUTHYIECKOTO
000pyIOBaHHUS.

3 CamocrosiTenpHast pabota | OMOIMOTEKA, UMEIOIIIasi pabodne MecTa sl CTY/ICHTOB;
BBICTaBOYHBIC 3aJIbI; ayIUTOPUH, OCHAIIICHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTh MHTepHeT.
ConnoKyabTypHOE MMPOCTPAHCTBO YHUBEPCUTETA
IIO3BOJISACT CTYJIGHTy KAQ4CCTBCHHO BBIIIOJIHATH
CaMOCTOSITENILHYIO padoTy.
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YTBepKaeHa Ha 3acefiaHuu Kadeapsi JIT9
«XUMHUS U XUMUYeCKHe TEXHOJIOTHUU B JIECHOM KOMIIIEKCEe»

ITpotokos Ne 10 ot 25.04.2022 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/Is1 OCBOEHNSA JUCIAIIIAHBI, YATATD B CJIE/J[YIOIIEN
PEJAKIUM:

7. IlepeyeHnb yueOHO¥ JIUTEPATyPhl U AOMO/THUTE/TLHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIHUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. KopoBuH H. B. O6iiast xumust : yueOHUK /17151 By30B / KopoBuH H. B. - M. : Beicin. mik., 1998. - 557 c. -
bubsnuorp.: c. 546. - TTobeauTenb KOHKypca yueOHUKOB. - ISBN 5-06-003471-2.
2. Epmonaesa B. U., [Isynuuanckas H. H. TeopeTuyeckue 0CHOBbI HeOpraHMUeCKOM XUMUU : METO[.
yKa3aHus K pelleHuro 3ajad 1o Kypcy "Heopranuueckas xumus" / Epmonaesa B. U., [Isynuuanckas H.
H.; MI'TY um. H. 3. baymaHna. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2011. - 61 c. : wi. - Bubmmorp.:
c. 60.
3. bartok B. A., EpmonaeBa B. 1. Metoanueckye peKOMeH/alyy K U3/10KeHUI0 Kypca XMMUU B
TexHHUeCKoM yHuBepcuTeTe / baTtok B. A., Epmonaesa B. U. ; pex. batiok B. A. ; MI'TY um. H.
3. BaymaHa. - M. : 3a-so MI'TY um. H. D. Baymana, 2002. - 22 c. - bubmuorp.: c. 21-22. - ISBN
5-7038-2119-3.
4. Oprannueckast Xumus : yueOHO-MeToMueckoe mocobue / Bepeskun A. H., 3apyouna A. H., ViBaHkuH
A. H., KononoB I. H. ; MI'TY um. H. 3. baymaHa (HaLlMOHaIbHBIN UCC/Ie0BaTe/bCKUM YH-T). - M. : U31-
Bo MI'TY um. H. 3. Baymana, 2021. - 58 c. - bubnuorp. B kKoHLle KH. - ISBN 978-5-7038-5681-9.

2). I1.10. MIEPEYEHDb TH® OPMAIITMOHHBIX TEXHOJIOT' I, UCITI0J/Ib3YEMBIX
ITPU N3YUYEHWUU VICIIUILINHBI, BK/TFOUAS ITIEPEYEHG ITPOT'PAMMHOTI'O
OBECITEYEHWS 1 THOOPMAIIIOHHBIX CITPABOYHBIX CUCTEM, UNTATH B
CJIEAYIOLIEN PEJAKITN:

10. ITepeuens uHGpOPMALMOHHBIX TEXHO/IOTHM, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AMCLHUIIUHBI,
BKJ/TIOUAsA MepedyeHb MPOrpaMMHOI0 obecreuennsi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrieueHue:
- 7-Zip

- Foxit Reader

- LibreOffice

- Mozilla Thunderbird

IIpenogaBarens Kadeapsbr:

WBankun A.H., npodeccop (1.H.), JOKTOp XMMHUYeCKUX HayK, rpodeccop, ivankinan@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadepol JIT9
«X¥UMHUS U XUMUYeCKHe TEXHOJIOTHU B JIECHOM KOMIIJIEKCEe»

ITpotokos Ne 10 ot 24.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ /I/I1 OCBOEHHS JUCHUIIIAHBI, UATATD B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhl U AONO/THUTE/ILHBIX MaTePHAJIOB, HEO00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Kopoeun H. B. O6iast xumust : yueOHUK /17151 By30B / KopoBuH H. B. - M. : Beici. mik., 1998. - 557 c. -
bubsnuorp.: c. 546. - TTobeguTenb KOHKypca yueOHUKOB. - ISBN 5-06-003471-2.
2. Epmonaesa B. U., [Isynuuanckast H. H. TeopeTuyeckue 0CHOBbI HeOpraHMUeCKOM XUMUU : METO[.
yKa3aHus K pelleHuro 3ajad 1o Kypcy "Heoprannueckas xumus" / Epmonaesa B. U., [Isynuuanckas H.
H.; MI'TY um. H. 3. baymaHna. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2011. - 61 c. : wi. - Bubmmorp.:
c. 60.
3. bartok B. A., EpmonaeBa B. 1. Metoanueckye peKOMeHaly K U3/10KeHUI0 Kypca XMMUU B
TexHUUeCKoM yHuBepcuTeTe / baTiok B. A., Epmonaesa B. . ; pex. batiok B. A. ; MI'TY um. H.
3. Baymana. - M. : 3a-Bo MI'TY um. H. 3. Baymana, 2002. - 22 c. - bubmuorp.: c. 21-22. - ISBN
5-7038-2119-3.
4. Oprannueckast Xumus : yueOHO-MeTouueckoe rocobuvie / Bepeskun A. H., 3apyouna A. H., ViBankuH
A. H., KononoB I'. H. ; MI'TY um. H. 3. baymaHa (HaLlMOHaIbHBIN UCC/Ie0BaTe/lbCKUM YH-T). - M. : U3~
Bo MI'TY um. H. 3. Baymana, 2021. - 58 c. - bubnuorp. B kKoHLle KH. - ISBN 978-5-7038-5681-9.

2). I1.10. MIEPEYEHDb NTH® OPMAIIMOHHBIX TEXHOJ/IOT' I, UCITIOJ/Ib3YEMBIX
ITPU N3YUYEHWU JIVICIIUILIMHBIL, BK/TFOUAS ITIEPEYEHG ITPOT'PAMMHOTI'O
OBECITEYEHUS 1 THOOPMAIIIOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOLIEN PEJAKIIVN:

10. ITepeuens uHGpOPMaALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AMCHUIIUHBI,
BKJ/IIOUAsA NepedyeHb MPOrpaMMHOI0 obecreueHnsi, ”HGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:
- 7-Zip

- Foxit Reader

- LibreOffice

- Mozilla Thunderbird

IIpenogaBarens Kadeapsbr:

WBankun A.H., npodeccop (1.H.), JOKTOp XMMHUYeCKUX HayK, rpodeccop, ivankinan@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadepbl JIT9
«XUMHUS U XUMHYeCKHe TEXHOJIOTHU B JIECHOM KOMIIJIEKCEe»

ITpotokos Ne 9 o1 01.04.2024 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YUEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/TLHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. KopoBun H. B. Ob1iast xumust : yueOHUK /17151 By30B / KopoBuH H. B. - M. : Beici. mik., 1998. - 557 c. -
bubmuorp.: c. 546. - TTobeguTenb KOHKypca yueOHUKOB. - ISBN 5-06-003471-2.
2. Epmonaesa B. U., [Isynuuanckas H. H. TeopeTuueckue 0CHOBbI HeOpraHMUeCKOM XUMUU : METO[.
yKa3aHus K pelleHuro 3ajad 1o Kypcy "Heoprannueckas xumus" / Epmonaesa B. ., [Isynruanckas H.
H.; MI'TY um. H. 3. BaymaHna. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2011. - 61 c. : wi. - Bubmmorp.:
c. 60.
3. bartok B. A., EpmonaeBa B. 1. Metoanueckue peKOMeHaluy K U3/10KeHUI0 Kypca XMW B
TexHHUeCcKoM yHuBepcuTeTe / baTiok B. A., Epmonaesa B. U. ; pex. batiok B. A. ; MI'TY um. H.
3. Baymana. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2002. - 22 c. - bubmumorp.: c. 21-22. - ISBN
5-7038-2119-3.
4. Oprannueckast Xumus : yueOHO-MeToMueckoe rocobuvie / Bepekun A. H., 3apyouHa A. H., ViBaHkuH
A. H., KononoB I'. H. ; MI'TY um. H. 3. baymaHa (HaLMOHaIbHBIN UCC/Ie0BaTe/IbCKUi YH-T). - M. : U3~
Bo MI'TY um. H. 3. Baymana, 2021. - 58 c. - bubnuorp. B KoH1le KH. - [ISBN 978-5-7038-5681-9.

2). I1.10. MIEPEYEHDb TH®OPMAIIMOHHBIX TEXHOJIOI' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHVU IV CIIUIL/INHBI, BK/TFOUAS IIEPEYEHB ITPOT'PAMMHOI'O
OBECITEYEHUS 1 THOOPMAIIIOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOIIEN PEJAKITVN:

10. ITepeuenb uH(GpOPMALMOHHBIX TEXHO/IOTHI, UCI0/Ib3yeMbIX IPH U3yUYeHUH AMCLUIIUHBI,
BKJIIOUAs MepedyeHb MPOrpaMMHOI0 obecneueHusi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:
- ABBYY FineReader (8,9,10,12)

IIpenopaBarensb Kadegpbl:

WBankuH A.H., npodeccop (.H.), JOKTOp XMMUUeCKUX HayK, Iipodeccop, ivankinan@bmstu.ru



