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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.

Paboyast mporpamma ozobpeHa Ha 2025/2026 yueGHbI rof,.
ITpotokon Ne 09.04.09-04/11 3acenanus kKadenpsl «JIT9» or 16.04.2025 1.
JIvcT nepeyTBepskaeHus: paboyeii MporpaMMbl AUCLUTUIAHBI / TPAKTHKH.



OI'VTIABJIEHHUE

1. TInanupyembie pe3yabTaThl 00yUYeHUs O TUCIUILIMHE (MOAYJIIO0), COOTHECEHHBIE C
TUTAHUPYEMBIMH pe3yJibTaTaMu OCBOCHUsI 00pa3oBaTenbHOM mporpammbeiOmuoka! 3akiiaaka He
onpeeseHa.

2. MecTo TUCHIHUILTUHBI B CTPYKTYpE 00pa3oBaTeIbHON MporpaMmsl.... Ommoka! 3akiaaka He
onpejeseHa.

3. OOBEM JUCIIHATIIIHDBL ....eeeeeeeeeeeeeeeeeeeeereeeeeaeeeeeeereeennns Ommoka! 3akiaaaka He onpeesieHa.

4. CopaepkaHue TUCHUILIMHBI, CTPYKTYPUPOBAHHOE TIO MOYJISIM YIEOHOM TUCIUILIAHEI C
yKa3aHI/I€M OTBCACHHOI'O HA HUX KOJIMYCCTBA aKAACMHUUYCCKUX NN aCTpOHOMI/I‘-IeCKI/IX qaCcoB U
BHUJIOB YUCOHBIX BAHATHH ...vveeeveeeereeeireeeireeeieeenseeensneesnnnes Ommoka! 3akiaaaka He onpeesieHa.

5.  YdeOHO-MeToIuuecKoe 00eCTieueHre CaMOCTOSTEIbHON pabOThI CTYICHTOB ......... Onmoka!
3akJiiajka He onpejeseHa.2

6. @DOoH/ OIICHOYHBIX CPEIICTB JUIS IPOBEACHUS TEKYIIETO KOHTPOJIS M TPOMEKYTOUHOM
ATTECTAIlMU CTYJICHTOB IO JUCIIUIUIHHE .....ccevvveerereeenreenns Oumoka! 3akiaaka He onpeaesiena.3

7. IlepedeHb OCHOBHOH M JONOTHHUTEIBHOW yu4eOHOM TUTEPATyphl, HEOOXOTUMON /ISt
OCBOCHHUS JUCIHHUILIHHDBI ....uuvevevnnniiiiinneeeeiieereineeeasnneeeens Ommoka! 3aknaaka He onpenenena.4

8. TlepeueHb pecypcoB CETH MHTEPHET, PEKOMEHIYEMBIX ISl CAMOCTOSTEIILHOM pabOThI PH
OCBOCHUH JIUCIIUTUTHHDB .....veeenerieeereeeereesereesseeenneesnneennns Oummoka! 3akiagka He onpeeseHa.s

9. Metonuueckue ykazaHus JUIsl CTYJIEHTOB IO OCBOCHUIO JUCUMIUIMHGI .. Ommodka! 3akaaaka
He omnpejeseHa.

10. IlepedeHs MHPOPMALMOHHBIX TEXHOJIOTUH, HCIIOIB3YEMBIX TIPH U3YYCHUH TUCIUILIIHHEI,
BKIIIOUasi IEpeYeHb MPOTrpaMMHOT0 obecredeHust U HH(HOPMALMOHHBIX CIIPABOYHBIX CHCTEM
Ommobka! 3akiajgka He onpejeneHa.s

11. Onucanue MaTepuatbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM JJI U3yUEHUS TUCITUTITUHBI
Ommobka! 3akiaanka He onpenesena.9



1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C IIUVTAHUPYEMBIMU PE3YJIbTATAMHA
OCBOEHHA OFPA3OBATEJIBLHON ITPOT'PAMMBI

Hacrosmas paGodas nporpaMma ITUCHUIUIMHBI YCTaHABIMBAET TPEOOBAaHUS K 3HAHUSIM
U YMEHUSM CTyIEHTa, a TaKXKe OIpeNeiseT COACpKAHME W BUIBl Y4YEOHBIX 3aHATHH U
OTYETHOCTH.
IIporpamMma pa3paboTaHa B COOTBETCTBUHU C:
» CaMOCTOSITEIHPHO YCTaHABIMBAaeMbIM oOpa3oBaTenbHbM cTaHaapToMm (CYOC 3++) mo
HaIpaBJeHUI0 TOATOTOBKH (ypoBeHb OakamaBpuar): 23.03.01 - TexHoJOTHS TPaHCHOPTHBIX
IIPOLIECCOB;

* OCHOBHO MpodecCHOHATBHON 00pa30BaTEIHLHON MTPOTPAMMOH TI0 HAIPABIIEHUIO
noarotoBku 23.03.01 - TexHon0rHMs TPAaHCHOPTHBIX MTPOLIECCOB;

* Yuyebnbim ianom MI'TY um. H.D. baymana no nanpasienuto noarotroku 23.03.01 -
TexHomoTHs TPAHCIIOPTHBIX MPOIECCOB.

I[Ipy  oCBOGHWM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMHUPOBAHWE  KOMITCTCHITHH,
npeaycMmoTperHblx OIIOIT Ha ocHoBe CYOC 3++ mo HampaBieHuto noarotoBku 23.03.01 -
TexHoIorHs TPAHCIIOPTHBIX MPOIECCOB (YPOBEHb OakajiaBpuar)

Ko komMnerenuun ®opMyJIMPOBKA KOMIIETEHIUH
no CYOC 3++

KoMnerennuu co0CTBeHHBIE

Crioco0eH IpUMEHSTh €CTECTBEHHOHAYYHBIC U OOIICHH)KEHEPHBIE
3HAHUs, METO/IbI MATEMATUUYECKOTO aHAJIN3a U MOJAEIUPOBAHUS IS
pEIICHUS TUTIOBBIX M YHUKAJIBHBIX 33]1a4 B MPO(eCCHOHATBHOMN
JIEATENIbHOCTH

OIIKC - 1

JUig KaTeropuil «3HaTb, yYMETb, BIAACTH» IUIAHUPYETCS AOCTH)KEHHE pE3YJIbTaTOB
oOyuenus (PO), BHoOcAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaag B (opmupoBaHue
KOMIIETEHIIMH,  NPeAYCMOTPEHHBIX  OCHOBHOW  HpodecCHOHAIbHOM  0Opa3zoBaTeabHOMN
nporpaMmmoii (tab. 1).



Taoauna 1.11aaukaTopbl JOCTHKEHUSI KOMIIETCHIIUN

1 2 3
Komnerennus: xox mo CYOC HNuauxkaTopsl @DopMbI U METOIbI 00YUYEeHHUSs, CTIOCOOCTBYIOIIHE
3++, popmyaupoBka (opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIUH
OIIKC -1 3HATD Jlekuun
CniocobeH MpUMEHSTh - OCHOBHBIE 3aKOHBI MATEMATHUYECKUX U €CTECTBEHHBIX CeMunapsbl
€CTECCTBEHHOHAYYHBIE U HayK JlabopaTopHbie paGoThl

oOlIeMH)KEHEPHbIE 3HAHUS,
METO/bl MATEMATHYECKOTO
aHallM3a U MOJICJIMUPOBAHUS JIJIs
PEIICHUS TUTIOBBIX M YHHUKAIBHBIX
3a/1a4 B podeccruoHalbHON
NEeSATEeTbHOCTH

- 0COOEHHOCTH TPUMEHEHHUST OCHOBHBIX 3aKOHOB
MAaTCMAaTUUCCKUX U €CTCCTBCHHBIX HAYK B O6HaCTI/I
podecCHOHAIBHOM IeATEIIBHOCTH

YMETbH

- pelIaTh TUIOBBIC U YHUKAJIbHBIC 3aJ1a4K B 00JIACTH
PO eCCUOHANBHON JEATECIbHOCTH

- aHAJIM3UPOBATH MOJYyYCHHBIC PE3Y/IbTAThI IIPH
PCUICHMH THUIIOBBIX M YHHKAJIbHBIX 3aa4 C Y4CTOM
OrpaHUYCHHUI MPUMEHEHHS OCHOBHBIX 3aKOHOB
MAaTEMaTUUCCKUX U €CTCCTBCHHBIX HAYK B O6HaCTI/I
podecCHOHAIbHOM IeATEeIbHOCTH

BJIAJIETH

- METOJIMKOW JEMOHCTPAIIMU OCHOBHBIX 3aKOHOB
MAaTEMaTUYCCKUX U €CTCCTBCHHBIX HAYK IIPU PCIICHUHA
TUTIOBBIX Y YHHKAIIbHBIX 33]1a4 B 00JIACTH
po¢eCCUOHANTBHON IEATETLHOCTH

- JIOTHKOW HAYYHOTO MBIIUICHUS TIPU TIPHHITUN
PEKOMEH/IANI 110 pe3yJbTaTaM UCIIOIb30BaHUS
OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U €CTECTBECHHBIX
HAayK IIpU PpECIICHHUU THUIIOBBIX U YHUKAJIbHBIX 3a1a4 B
o0iacT MpoHecCHOHAILHON JACSITEITBHOCTH

CamocrosiTesbHast padoTa

AKTHBHbIC M HHTePAKTHBHbIE GOpMBbI (METOABI)
o0yueHus:

00cyXJ1eHUE MPAKTUYECKUX PUMEPOB Ha JIEKLIUIX U
ceMHuHapax




2. MECTO JUCHMUILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMBI

Hucnummuaa BxoauT B Omok bl «ductwmmuael  (Momynu)»  oOpa3oBaTebHON
nporpamMmsbl OakanaBpuara 1o HarmpasiaeHuto 23.03.01 - TexHoJIOrus TPaHCIIOPTHBIX IIPOLIECCOB

OcBoeHne JaHHON AUCHUILIMHBI HEOOXOJMMO KaK MPEIIISCTBYIOUIEE /Ul CIETYIONIIX
JTUCIUIINH 00pa30BaTeIbHOM MIPOrpaMMBI:

— Marepuanosenenue. TexHOIOTHS KOHCTPYKLIIMOHHBIX MaTEPHAJIOB.

— Dkonoruueckas 6€30MacHOCTh Ha TPAHCIOPTE;

— be3onacHOCTh XHU3HENEATEIHHOCTH.

OcBoeHue y4eOHOM TUCIUILUIMHBI CBSA3aHO C (OPMUPOBAHUEM KOMIIETEHIIMN C y4eTOM
matpuiibl kommereHuuid OIIOIT s wanpaBnenust (ypoBenb OakamaBpuar): 23.03.01 -
TexHonorust TPaHCIOPTHBIX MPOLIECCOB.



3. OBBEM JJTUCIHUIIJIMHBI
O6mmit 00beM JUCHMIUIMHBI COCTaBIseT 3 3adyeTHble eauHHIbl  (3.e.), 108
aKaJIeMHYECKUX qaca (81 aCTPOHOMMYECKHUX 4acoB). B TOM YUCIIE:

1 cemectp — 3 3.e. (108 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI [0 BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 9acax)

O0bem 1o cemecTpam, aKal. 4.

KoJsun4yecTBO cemecTpoB

Buabl yueOHol padoThI Bcero OCBOEHHS TUCHUILINHBI
1

O0beM AUCIUTUIMHBI 108 108
AyautopHasi pabora* 54 54
Jlexun (JI) 18 18
Cemunapsl (C) 18 18
Jlaboparopusie pabots (JIP) 18 18
CamocrositesbHas padora (CP) 54 54
[TpopaboTka yuebHOro MmaTepuana JeKIun 2.25 2.25
ITonroroBka Kk ceMuHapam 18 18
IToaroToBka K J1abopaTopHBIM paboTam 18 18
[TonroroBka K KOHTPOJIBHOU paboTe 6 6
[TonroroBka pedepara 3 3
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 6.75 6.75
Buja npoMexyTOYHOM aTTeCcTAlNU 3auer

*B TOM 4HCIe, B POpMe MPAKTHYECKOM MOATOTOBKH



4. COJEPXKAHUE JUCHUIIMHBIL, CTPYKTYPUPOBAHHOE IO MOJAYJSIM YYEBHOW JUCHUILIMHBI C

YKA3AHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKUX HJIN ACTPOHOMHUYECKHUX YACOB U

BHIOB YUYEBHbBIX 3AHATHN

Tadauua 3. ConepkaHue TUCHUIUIUHbBI

Buasl 3anaTHIT*, Yackl

AKTHBHBbIE U HHTE€PAKTUBHbIE
(¢opmbl npoBeeHNsE 3aHATHH

Komnerenuuu,

Texymuii KOHTPOJIb pe3yJbTATOB 00y4eHHs

Ne 3aKpenieHHbIe 32
n/n Tema (naspanue) Moy ®opma npoBeIeHN TeMoi (Koa o Cpox Baspt
J C |JP | CP . Yacel DopmblI (Mun/
3aHATHI CYOC 3++) (HemeJist)
MAaKC)
1 cemectp
Ob6cyxneHne
MIPAaKTHYECKUX KonrponbHas
1 OCHOBHBIE 3aKOHBI U TEOPUU 6 6 6 50 | MPHMEPOB Ha JEKUHSIX 4 OIIKC-1 6 pabora 21/35
XUMUH U ceMHHapax.
P
aboTa B komMaH/Ie (B HTOrO: 21/35
rpymnmnax)
OO6cyxaeHue
MPAaKTHYECKUX KonrponbHas
> PacTBOpBI. DNEKTPOXUMUYECKUE 6 6 6 90 | TPMEPOB Ha JEKLUAX 4 OIIKC-1 12 pabota 21/35
MIPOLIECCHI U ceMHHapax.
P
aboTa B koMaH/Ie (B HUTOrO: 21/35
rpyIIax)
Ob6cyxneHne
MIPAKTHYECKNX Pedepar
3 [omumepsl. MeToap! aHamm3a 6 6 6 |4 | MPMMEPOB Ha JeKImAX ’ OIIKC-1 13 18/30
BEIIECTB U ceMHHapax.
Pab
abota B KomaHze (B HTOrO: 18/30
rpymmax)
4 | Bager - - - - - - -
HUTOI'O 3a cemecTp 18 18 | 18 | 54 - 10 - - - 60/100

*B TOM uHcle, B (popMe MPAKTUIECKOH OATOTOBKH




CoaeprxkaHue JUCHHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOAYJIAM)

Ne,
n/n

HaumenoBanue MOAYJIsA, COACPKAHUEC

Yacel

«OCHOBHBIE 32aKOHBI H TCOPUH XHUMHH»

Jleknuu

1.1

OcHOBHbIE TIOHATHUSL U 3aKOHBI XUMHUHU. 3aKOH COXpPAHEHUs MAacC U SHEPruil.
3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. 3AKOH JKBHBAJICHTOB. 3aKOH
ABoranpo. Ypasuenue Kianeiipona-MengeneeBa. KBantoBo-mexanuueckas
MOJIETIb CTPOCHMsSI aroma. OJeKTpoHHoe oOnako. KBaHToBbIe umcha.
DHepreTM4eckue YpOBHM U TMOAYPOBHU.  ATOMHBIE  OpOWTAIIH.
Pacnpenenenue smekTpoHoB B aromax. CocTaB aTOMHBIX siaep. M30Tonsl.

1.2

Ilepnonnueckas cucrema sieMeHTOB J[.M.MeHneneeBa M 3JIEKTPOHHBIE
CTPYKTYpbl aTOMOB; s-, p-, d-, f-aonemeHTsl. OCHOBHBIE TOHATUA O
BO3HHUKHOBEHHH XUMHUYECKOH cBsa3u. KoBajieHTHass cBsi3b, CIIOCOOBI €e
obpazoBanus. Curma- u mnu-cBsi3u. HacblilaeMocTh M HamnpaBIEHHOCTh
KOBAJICHTHOH CBsi3u. [ mOpuau3aus BaJeHTHBIX opOuTaneii. onHas cBs3b U
ee cBoiicTBa. MeTtaimnueckasi ¢Bs3b. MeXMOJIEKYJISIPHOE B3aMMOJECHCTBHE.
Bonoponnas cBA3b.

1.3

[TepBrIit 3ak0oH TepMoaAMHAMUKH. TepMoxumus. TermoBoit 3G ekt peakiuu
JUIsL M30XOPHOIO M H300apHOro MpolieccoB. ODHTaublusA. 3akoH ['ecca.
@akTopbl, ONPEAEIAIOIINE HAIPABICHUE IPOTEKAaHUSI XUMUYECKUX PEaKIIUil.
OHTpomnus. 3MeHEeHHe SHTPOIUU MPH XUMHUYECKUX TpoIeccax u (a30BbIX
nepexonax. Dueprust [ u66ca u ee M3MEHEHHE PU XUMUYECKUX TMPOLIECCcax.
CKOpOCTh XMMHUYECKON PEAaKIMU U €€ 3aBUCUMOCTh OT KOHIEHTpaluu M
TeMmIeparypbl. 3aKOH JIEUCTBYIOIMUX Macc. Teopus akTuBaluu AppeHuyca.
DHeprusi akTHBAlMU. BiusHHe KaTanu3aTopa Ha CKOPOCTh XHUMHUYECKOMN
peakuuu. HeoOpatumble 1 00paTUMble XUMUYECKUE PEAKIIMH. XUMUYECKOEe
paBHOBecue. Koncranrta paBHoBecus. CMeleHne XUMUIECKOTO PAaBHOBECHSI.
[Tpuniun Jle larense.

CemuHapbl

Cl.1

OCHOBHBIE CTEXMOMETPUUECKHE PacUeThl B XUMHUU. PacyeTsl 1o 3aKoHy
SKBUBAJIEHTOB. [ 'a30BbIe 3aK0HBI. Kitaccudukanus XMMUYECKHX BEIIECTR.

Cl.2

CocrapneHue MEKTPOHHBIX U AIIEKTPOHHO-TpaprIecKuX GOpMyI aTOMOB SIIEMEHTOB.
Tune XUMHUYECKOH CBSI3MU.

Cl1.3

Tepmoxumuueckue pacuersl. PereHue 3aad ¢ ucnoip3oBaHueM 3akoHa ['ecca.
PacueTsl ¢ ncronp3oBaHHEM 3aKOHA JEWCTBYIOIIMX Macc. PacueT sHeprum akTHBaIiu
HAa OCHOBaHMY YpaBHEHUsI AppeHnyca.

JlabopaTopHblie padoThl

JIP1.1

OrnpenenieHne MOISIPHOW MacChl 5KBUBAJICHTA METAJIIa

JIP1.2

Onpenenenne TEMIOThl HEUTPATU3AIUK CUIIBHON KUCJIOTHI CUIIbHBIM
OCHOBaHHEM.

JIP1.3

3aBHCHMOCTD CKOPOCTH XUMHYECKOM pCaKkun OT KOHICHTpallun

CamocrosiTesibHasi paboTa

20

CPl1.1

ITpopaboTka yuebHOTO MaTepuana JeKIHi

0.75

CP1.2

[ToaroroBka k 3amute J1a00OPaTOPHBIX PabOT

0.75

9




CP1.3 | IloaroToBka K 1a00paTOpPHBIM pabOTaM 6
CP1.4 | IloaroroBka K KOHTPOJILHOM paboTte 3
CP1.5 | ipyrue Buabpl CaMOCTOSITENBHON pabOThI 9.5

2 «PacTBOpBI. DJIIEKTPOXMMHUYECKHE MPOIECCHD)

Jlexkuuu 6
PactBopbl. Buasl aucnepcusix cucreM. Komnmougnsie pactBopbl. CriocoOsbl
BBIDQXEHUSI ~ COCTaBa  PAcTBOPOB.  PacTBOpBl  3JEKTPOIMTOB U
HEIJIEKTPOJIUTOB. 3akoHbl Payns. Ocmornueckoe naBieHue. 3akoH BaHT-

21 Todda. Teopus snexTponuTHuecKoi aucconuanuu. CTeneHb AUCCOLUAIIH. ’
CunbHble U cnabbie saexTponutbl. KoHcTaHTa aucconuanuu ciaboro
anekTposnnta. KHCIOThI, OCHOBaHMSI M COJM C TOYKHM 3PEHUSI TEOPHUH
ANEKTPOIIUTUYECKON Tucconnanuu. Peakumu noHHOro oOMeHa B pacTBopax
271eKTpoanTOB. PacTBopumocTs. [IponsBenenune pacTBOPUMOCTH.
DnekTponuTHUecKas Jauccouuanus Boabl. MoHHOe mnpou3BeeHUE BOJBI.
Bonmopoansiii  mokaszatens  pH.  KHCIOTHO-OCHOBHBIE — MHAMKATOPHI.

2.2 IMuaponus.OKucIuTeIbHO-BOCCTAHOBUTEILHbBIC peaxkiuu CremneHs 2
okucieHnusa. Oxuciutenu u BoccTaHoBuTenu. CocTaBieHUE YpaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMM.

DNEKTPOXUMHUECKHE IPOLIECCHI. Bo3nukHOBeHUE JNEKTPOJHOTO
MOTEHIMala Ha TPaHULEe METauI—3JIeKTpoauT. OnpenesieHne CTaHIapTHBIX
JJEKTPOIHBIX IOTEHUMANOB. Psx  HanmpsokeHUHM METauIoB. Y paBHEHHUE
Hepucra. T'anpBannueckue »smeMeHTbl. JJIC »3nemeHTa.  DIIEKTPOIM3.

23 AHOJIHBIE U KAaTOJHBIE IMpouecchl. [IpuMeHeHune 3eKTpoan3a paciyiaBoB U 2
pacTBOPOB EKTPoauTOB. Koppo3ust metainoB. OCHOBHBIE BUIbI KOPPO3UU:
XUMHYECKasl, 3JIEKTPOXUMHUYECKAsi U KOPPO3Hs IMOJ JACUCTBUEM BHEIIHETO
JIEKTPUUYECKOTO HAIPSKEHUs. MeTOo bl 3alIUThI OT KOppo3uu. OcoOeHHOCTH
KOppO3uH 1epeBo00padbaThIBAOLIEr0 000PYA0BAHNUS U MEXAHU3MOB JIECHOTO
KOMILIEKCA.

CemuHapbl 6
Pacuersl KOHLEHTpalMM pacTBOPEHHOrO BellecTBa. MaccoBast JI0J1s, MOJISIpHAst

C2.1 | koHIeHTpaIMs, HOpPMajbHAs KOHICHTpAIWMs, MOJSpHAsT W OOBEMHas  JIOJId, 2
MOJIAJIBHOCTD.

C2.2 | CocraBnenue ypaBaenniit OBP MeTonom anektpoHHOro OasnaHca. 2
Pacuer anexrpognoro moreHruana no ypaBHeHno Heprcra. DJIC raapBaHHMYIECKOTO

C2.3 | snementa. CocTaBleHHE YpaBHEHHMH pEaKIWid, MPOTEKAIONMX NPH SJIEKTPOIU3E B 2
paciuiaBax ¥ pacTBOpax JIEKTPOJIUTOB.

JlabopaTopHbie padoThl 6
P21 WNonnsle peakuyn ooMeHa 2

YcTaHOBNIEHHE TUTPA PACTBOPA COISTHONW KHCIIOThI
JIP2.2 )
P23 OxucnurensHbie cBoiicTBa KMnO4 B 3aBUCMMOCTH OT PEaKLIMKM CPEABbI )

CamocrositesabHast padora 14
CP2.1 | [IpopaboTka yuebHOro MaTepuasa JeKIHi 0.75
CP2.2 | TloaroroBka K 3amuTe Ja00paTOPHBIX paboT 0.75
CP2.3 | IloaroToBka K 1a00paTOpPHBIM paboTaM 6
CP2.4 | TloaroroBka K KOHTPOJIbHOM paboTe 3
CP2.5 | ipyrue Buabpl CaMOCTOSITENBHON pabOThI 3.5
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«ITomumepsbl. MeToABI aHAIN3A BELIECTB

3
Jlexkmun 6
[lonumepusle wmatepuanbl. [loHatne 00 oOpraHMYecKUX MOJUMEpax.

31 OcoOeHHocTH CTpOCHHSI U (U3UKO-XMMHYECKHE CBOWCTBA IMOJIMMEPOB. ’

' Koncrpykunonnsie miactuyeckue maccol. [lomumMepHbie TOKPBITHS U KJICH.
Heoprannueckue noammepsl.
KauecTBennslii aHanmu3 — uACHTUPUKAIMS KAaTHOHOB M  aHHUOHOB
HEOpraHudeckux BemiecTB. [loHsATHE 00 AaHAIUTUYECKOM CHUTHAJE,

3.2 | aHANUTUYECKUX PEAKIUAX M AHATUTUYECKUX pEeareHTax. XHUMHUYECKHE U 2
¢buznveckue METOJbl  KaueCTBEHHOTO aHaJIn3a. OMHCCHOHHBIN
CHEKTPAJIBHBIN aHAIN3.

OcHOBHbIE ~ METOJIBI  KOJMYECTBEHHOIO  aHaliM3a —  XUMHYECKHE

33 (TpaBUMETpUYECKHiA, TUTPUMETPUUECKHIA) u WHCTPYMEHTAJIbHBIC ’
(2NIEKTPOXUMUYECKHE,  XpOMaTorpauuecKkue, ONTHYECKHUE)  METOJBI.
du3nyecKkue METOIbl aHANIM3a, UX TOCTOMHCTBA U 3HAYCHUE.

CemMunapsl 6
Bricokomonekynsipabie  coeauHeHus. [IpupogHbie, HMCKYCCTBEHHBIE U

C3.1 | cunTteTnueckue nonuMmepsl. MeTonbl cuHTe3a nonumepoB. [lonumepuszanus 2

Y IOJIMKOH/ICHCAlUS.
C3.2 | Metonbl onpezeneHus u pacuera pH BOJIHBIX pacTBOPOB. 2
3.3 AHanmuTuyeckas KJIacCU(pUKALUS KaTHOHOB u aHATUTHYECKas ’
KiaccuuKalys aHHOHOB.
JlaGopaTopHble paboThI 6
P31 I'maponus coneit 2
P32 KauecTBeHHbI€ peakiy KaTHOHOB M aHUOHOB ’
doToMeTpuYEeCKOEe  ONpENeJIeHHe  IepMaHraHaTa  Kajius  METOAOM
JIP3.3 | rpagynpoBOYHOrO rpaduka. 2
CamocrosiTesbHast padora 14
CP3.1 | IIpopaboTka yueOHOTO MaTepHraa JEKIIHi 0.75
CP3.2 | IloaroroBka K ceMruHapam 0.75
CP3.3 | [loaroroBka K J1JabopaTOpHBIM paboTam 6
CP3.4 | IloarotoBka pedepara 3
CP3.5 | Ipyrue BHJIbl CAMOCTOSATENbHOM paboThI 3.5
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJAEHTOB

CamocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIIIMHEC obecrieunBaeTCs CJICAYIOINMHA y‘I€6HO—
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

5.

Pabouas mporpamMma AUCHUTUINHBL

VYyeOHas nauTeparypa ¥ JOMOJHUTEIbHBIC MaTepuanbl [Pazmen 7 PabGouelr mporpaMmbl
JTUACITUILINHBI |.

[lepeuenn pecypcos MH(OPMALIMOHHO-TEIIEKOMMYHUKAIITMOHHON ceTH
«Mutepuer»[Paznen §Paboueil mporpaMmbl AUCHUIIINHBL].

Metoauueckue ykazaHusi JUisi OOYyYarOIIMXCS MO OCBOEHHUIO AMCUUILIMHBL [Pazmen 9
Paboueii mporpaMMbl JIUCHUIUIMHBI|, OOECIIEYUBAIONINE CAMOCTOSTEIBLHYIO padoTy
CTyJEHTa MpPU IMOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMAIIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSM.

KoMIuiexT HHIMBUya bHBIX 3aaHHMN.

CryneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHallaM HadWHas C IEePBOTO 3aHIATHS TI0
IUCILIUILINHE.
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6. ®OHJl OLEHOYHBIX CPEJACTB JUIsI TPOBEJIEHMSI TEKYIIETO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIIMHE

®onnx  omeHouHbix cpenctB (®OC) nmnsg mpoBeneHHMs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTECTAllMM OOYdYalOMMXCSl 1O JAUCHUIUIMHE Oa3upyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM 3TanoB UX (OPMUPOBAHUS B MPOIECCe OCBOCHUS 00pa3oBaTeNIbHOMN
nporpammel  (pazgen 1). ®OC obecrieunBaeT OOBEKTHUBHBIA KOHTPOJIb JOCTHKCHHS BCEX
pe3yNbTaTOB 00YUYEeHHUs], 3alNIAHUPOBAHHBIX I JUCIUILTHHBIL.

®OC BKIIOYAET B ceOs:

— TepeyeHb KOMIETEHLMH C yKa3aHHUEM JTarnoB UX (OPMUPOBAHHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIMCaHue MoKa3arejaed U KPUTEPHEB OLECHUBAHMS KOMIIETCHLIMM Ha Pa3jIMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE 1Kl OLICHUBAHMUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHUM,
YMEHMH, BIaJIeHUI U (WJIK) ONbITa ACSITEIbHOCTH, XapaKTEpU3YIOIIHNE 3Talbl (POPMUPOBAHUS
KOMIIETEHIIMI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI;

— METOJUYECKHE MaTepuajbl, ONPEICISIONIME MPOLEAYpbl OLCHUBAHUS 3HAHUN, YMEHMI,
BIAJCHUA W (WJHM) OIbITa JAEATEIBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETSHIINH.

KoHTpoib ocBOeHUS AUCUMILIMHBI POU3BOAUTCSA B cOOTBETCTBUM C [lojoxkeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M IIPOMEXYTOUHOM arrectauuu cryaeHtoB MI'TY um. H.O.
baymana.

OOC sBRsieTCs MPUIIOKEHUEM K TaHHOM pabodeil mporpamMme JUCIUILINHBL.
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7. NEPEYEHb YYEBHOW JIMTEPATYPHI MJAONOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa 1o IUCIUILIMHE
1. Koposun H. B. O6mas xumus: yaeOnuk 1715 By30B / Koposun H. B. - M.: Beicm. mik.,
1998. - 557 c. - bubnuorp.: c. 546. - [lobenurens kKoHKypca yueOHHKOB. - ISBN 5-06- 003471—
2.—Hayuno-texuuueckas 6ubnuoreka M® MI'TY um. H.D. baymana — OcHoBHo#t ¢oun — 395
9K3.; YUTAIbHEIHN 321 Nel — 1 9K3.; untanbHbId 3a1 Ne2 — 1 3Kk3.

I[OHOJIHI/ITGJILHBIC MaTcpuraibl

2. I'muuka H. JI. 3agaun u ynpaxsenus no obmei xumun. —M.: UnTterpan [pecc. 2006. -
240 c.—Hayuno-texnuueckas 6ubmuoreka M® MI'TY um. H.3. baymana — OcHoBHO# doHO —
578 5K3.; untanbHbli 3a1 Nel — 1 3k3.; untanbHbIH 3a1 Ne2 — 0 5k3.

3. I'muaka H. JI. O6mas xumus: yded. mocobue mius By3oB / I'muuka H. JI.; pen.
Pabunosuua B. A. - 27-e u3g., crep. - JI. : Xumus, 1988. - 702 c.: un.—HayuHo-rexHuueckast
oubmuoreka MI'TY um. H.D. baymana — OcHoBHo# ona — 12 3k3.

4. Neankua A.H. O0mas u Heopranmyeckas xumwus. [Ipaktukym: yue6. mocobue / A.H.
Hsankun, A.Jl. Hexmonos. — 3-e¢ n3a. — M.: OV BIIO MI'VJI, 2008. — 156 c. - ISBN  5-8135-
0245-9. — Hayuno-texanyeckast oubmuoreka M® MI'TY um. H.D. bBaymana— OcHoBHO# (oHT —
474 »k3.; untanbHbi 3211 Nel — 1 5k3.; unTanbHbIi 3a1 Ne2 —1 9Kk3.

5. Koposun H. B., Munrynuna 3. U., Peixosa H. I'. JlabopaTopHble paOOThl 10 XUMHHU:
yueb. nocobue 11 By30B / Koposun H. B., Munrynuna 3. U., Peoxosa H. I'.; pen. Koposun H.
B. - 3-e u3x., ucnp. - M. : Beicm. mk., 2001. - 255 c. : wi. - bubmumorp.: c. 236. - ISBN 5-06-
004160-3.-Hayuno-texuuueckas oubauoreka MI'TY um. H.O. baymana — OcHoBHO#t pona — 10
IK3.

6. Wpankun, A.H. Xumus u OuorexHonorus. 3agauu u pemieHus: yueoHoe mocooue/A. H.
WBankun, ['.JI. Omudepenxo, O.I1. [Tpommna, FO.H. XKununa. — M.: ®I'6OY BO MI'VJI, 2016. —
400 c. (https://mf.bmstu.ru/UserFiles/File/7 IVANKIN/HimOsnBIOZadachi.pdf )

7. Kapanerssnn M. X., [pakun C. 1.  OO6mas u HeopraHuyeckass XUMHUs | yUeOHUK AJis
By30B / Kapanetrssau M. X., [lpakun C. U. - 2-e u3z., nepepad. u gom. - M. : Xumus, 1993. - 588
c.Hayuno-texamnueckas 6nomuoreka MI'TY um. H.3. baymana — OcHoBHOI poH — 634 5K3.

8. Ananmutuueckas xumusi COOpHHUK TTaOOpPATOPHBIX pPabOT A CTYACHTOB TEXHUYECKUX
HanpaBlieHUH JHEBHOW U 3a04HOM (opm oO0yuenus.—2014.— Tekcr: 3neKTpoHHBIN //
DIIeKTPOHHO-OMOINOTEUHAS cHcTeMa IPRBOOKS: [caiiT].—

URL:http://www.iprbookshop.ru/45072.html.— Pexxum noctyna: 1jsi aBTOpU3. OJIb30BaTENIEH.
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8. INHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
IS CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUU JUCIHUITJIMHBI

1. Caiit xadenpsl «XUMUS 1 XUMHYECKHAE TEXHOJIOTUU B JIECHOM KOMILICKCE»:
https://mf.bmstu.ru/info/faculty/It/caf/1t9/
2. OrtkpeiTass wHpOpMAIMOHHAs Tpymnna kadeapbl B commanbHOW ceTH «BKoHTakTey:

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

4. I'ocynapcrBeHHas nyomuyHas Hay4YHO-TEXHUYECKas oubnnoreka Poccun.
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 n3narenberBa «Jlanby http://e.lanbook.com.

9.  DnekTpoHHO-OMONMMOTEYHAss  CUCTeMa  «YHUBEPCUTETCKas  OuONIMOTeKa  OHJIAHHY
http://biblioclub.ru.

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

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

12. llentpanbHas 6ubmmoTeka 00pazoBaTeIbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
13. Equnas xomnekuus g poBbIX 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru.
14. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.
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9.  METOJWYECKHUE YKA3ZAHMS JUIA CTYAEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE MOJIOKEHMSL.

JlMcuuIuiiHa MOCTPOeHa MO0 MOIYJIBHOMY HMPUHIUIY, KaKIABIH MOAYIH HpPEACTaBISIET
coOOM JIOTMYECKU 3aBepIICHHBIH pazfen Kypca. JucuuiimHa IenuTcs Ha YeThipe MOAYJs
(BKJTFOUAs SK3aMEH).

Ha nepBoMm 3aHATHM CTyIEHT mojy4aeT MH(OpMAaLMIO IJIs JOCTyNa K KOMILIEKCY
y4eOHO-METOIUUECKUX MATEPUAIIOB 110 TUCIUILIHHE.

JleK1iMOHHBIE 3aHATHSA MTOCBSIEHBl PACCMOTPEHUIO KIIHOYEBBIX, 0A30BbIX MOJI0XKEHUN
Kypca 1 pa3bsICHEHHUIO YU€OHBIX 3a/IJaHHI, BBIHOCUMBIX Ha CAMOCTOSTEIbHYIO TPOPadOTKY.

CemuHapckue 3aHATHSI IPOBOJATCS JJIS 3aKpeIUIEHHs YCBOCHHOM HHQopmManum,
nproOpeTeHNs] HABBIKOB €€ NMPUMEHEHHMs JAJIs pelIeHHs MPAaKTUYECKUX 3a]ad B IMPeIMETHON
00J1aCTH TUCIUITIIMHBIL.

JlaGopaTopHble padoThbI MpEIHA3HAYEHBI IJIA MPUOOPETEHHs OMNBITa MPAKTHUYECKOU
peanu3aly OCHOBHOM HpodeccuoHanbHON 00pa3oBaTenbHON mporpammbl. Meroaudeckue
yKazaHus K  Ja0opaTOpHBIM  paboTaM  TIpopadaThIBalOTCA  CTYyIEHTAMH BO  BpeMs
CaMOCTOATENIbHOW MOAroToBKU. HeoOXoauMblil ypOBEHb MOATOTOBKM KOHTPOJHUPYETCS INepen
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

[IpakTryeckast MOATOTOBKA MPU PEATU3ALNN YI€OHOW TUCIMIUITMHBI OPTaHU3YyeTCs IyTeM
IPOBEJCHUS TNPAKTUUECKUX 3aHATUH, JA0OpaTOpHBIX pabdOT W UHAMBUIYAJIbHBIX HW(WIN)
IPYNIIOBBIX KOHCYJbTALMH, IpeIyCMaTpUBAIOLIMX Y4acTHE OOYydYaroUIUXCsi B BBIIOJHEHUU
OTJIEJIbHBIX 3JIEMEHTOB Pa0oT, CBSI3aHHBIX ¢ Oyaylel mpodeccuoHaIbHON 1A TEIbHOCTBIO.

IIpakTHyeckast MOATOTOBKA MOXET BKJIIOYATh B ceOsl OT/ENbHbIE 3aHATUS JIEKIIMOHHOIO
TUIIA, KOTOpbIE MPEAyCMaTpUBAIOT IMepefady ydeOHOH uHpopMauuu oO0ydarouumes,
HEOOXOAUMOW  JuId  MOCIENYIOIEro  BBINOJHEHUS  paboT, CBS3aHHBIX C  Oyayuiei
npo¢ecCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padoTa CTYIEHTOB BKJIIOYACT CIEAYIOIIME BHJIBI: HpopadoTKa
y4yeOHOro marepuaia JeKIUi, MOArOoTOBKa K CEMUHapaMm, IOATOTOBKAa K JabopaTOpHBIM
paboTaM, MOATOTOBKA K 3K3aMEHY, ITOJATOTOBKA K KOHTPOJIBHOW paboTe, MOAroTOBKa pedepara.
Pe3ynbpTaThl Bcex BUAOB palbOThl CTYyIEHTOB (DOPMUPYIOTCS B BHJAE UX JIMYHOTO pEHTHHTA,
KOTOPBII  YYWTBIBa€TCS HAa TMPOMEXKYTOUYHOW arrectaruu. CamocrosTenbHas paboTta
npeaycMaTpuBaeT HE TOJBKO MPOpPadOTKY MaTepuanoB JIEKIMOHHOTO Kypca, HO U HX
pacmipeHre B pe3yiabTaTe IIOWMCKA, aHalW3a, CTPYKTYPHUPOBAHHUS U TPEICTABICHHUS B
KOMITAKTHOM BHJI€ COBPEMEHHON MH(OPMAIUK U3 BCEX BO3MOMKHBIX HCTOYHHUKOB.

Texkymuii KOHTPOJIb TPOBOTUTCS B TEUCHHE KAXKIOTO MOJIYIS, €r0 HTOTOBBIC
Pe3ybTaThl CKJIA/IBIBAIOTCA U3 OLIEHOK I10 CIIEIYIOIIUM BHJIaM KOHTPOJIbHBIX MEPOIIPUSTHIL:

- KonTponpHas pabora
- Pegepar.

OcBoeHHME AMCIUIUIMHBI M €€ YCIEIIHOE 3aBepIICHHE Ha CTaaul MPOMEKYTOUYHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PETyJsipHON paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
MPOXOXKICHUN TEKYIIeTo KOHTposss. Habpathe pedTHHT 10 BceM MOIYJISIM B KaXKJIOM CEMECTpeE,
OpOMTH 1O KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIbHBIE MEpPONPUSATHS B  TEUYEHHUE
9K3aMEHAIIMOHHON CECCHH HEBO3MOXHO.

Jlns 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBINOJHUTH BCE KOHTPOJIbHBIC
MEPOTIPUSITHSL.

IIpoMe:kyTouHasi aTTecTauMsl [0 TUCHMUIUIMHE TPOXOTUT B (opMe HK3aMeHa,
KOHTPOJIMPYIOMIETO OCBOCHUE KITFOUEBBIX, 0A30BBIX IOJIOKEHUH TUCIUTUIMHBI, COCTABIISIONIIX
OCHOBY OCTaTOYHBIX 3HAHHUH MO HEl.

MeToaAuKAa OLEHKH 110 PEHTHHTY
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CTyneHT, BBITOJHUBIINN BCE MPETyCMOTPEHHbBIE YU€OHBIM TJIAHOM 3aJaHHs U CIaBIIHMA
BCE KOHTPOJIBHBIE MEPOIPUSTHS, MOJYy4aeT UTOTOBYIO OLEHKY IO JUCHMIUIMHE 3a CEMECTp B
COOTBETCTBHHU CO IIIKAJIOU:

PeliTunr Onenka Ha 3a4eTe
85 -100 3adreHo
71 -84 3a4TeHO
60 —70 3a4yTeHo
0-59 He 3aureHo

OueHuBaHMe JUCUUIUIMHBI BEIETCS B COOTBETCTBUU C llojokeHwem o TeKyliem
KOHTPOJIE YCIIEBAEMOCTH U NMPOMEKYTOUHOM aTTecTtauuu ctynentoB MI'TY um. H.D. baymana.
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10. IIEPEYEHD NHOOPMALIMOHHBIX TEXHOJIOT UM,
HUCIIOJIb3YEMBIX IIPU MU3YYEHUU [JUCHUIIVIMHBI, BKJIIOYASA
INEPEYEHb INTPOI'PAMMHOI'O OBECIIEYEHUSA, TH®OPMALIMOHHbIX
CITPABOYHbIX CUCTEMMU TPOPECCUOHAJIBHBIX BA3 TAHHBIX

NndopMmannoHHbie TEXHOJIOTUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, pabOYMM MpOrpaMMaM TUCHUIUIMH (MOIyJei),
porpaMMaM MpPaKTHUK, JIEKTPOHHBIM y4EOHBIM H3JaHHUSIM U AJIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX Mporpammax TUCIHMIUIMH (MOJIYJIeH), mporpaMMmax MpaKTHUK,
dbopMupoBaHUE 3JIEKTPOHHOTO MOPT(HOINO 00ydarOIIerocs, B TOM YUCJIe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboTsl. IlpegycmoTpeHa BO3MOXHOCTb CHHXPOHHOTO M aCHHXPOHHOTO
B3aMMOJICHCTBUS CTYJIEHTOB W MpENoJaBaTesiel IMOCPEACTBOM TEXHOJOTUH U CIYyXO 10
NEPEChUIKE U TOJIYUYECHHUIO JICKTPOHHBIX COOOIICHUH MEXIy IMOJb30BATEISIMH KOMIIBIOTEPHOM
cetu HTEpHET.

- e-mail mpenogaBaTess sl onepatuBHOM cBsizu:oliferenko@mgul.ac.ru

IIporpammHoe o0ecnieyeHue:

- ABBYY FineReader
- Excel

- Mathcad

- PowerPoint

- Windows

- Word

- KOMIIAC-3D

I/IH(l)OpMaIIHOHHI)Ie CIIPAaBOYHbLIC CUCTEMBI:

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

IIpodeccnonanbubie 6a3b1 JAHHBIX:

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

- ITopran MmammHocTpoeHus http://www.mashportal.ru.
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3Bbl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHUITJIMHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecneycHus JAUCIHUITIINHBI

Ne, .
w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY10BAHUS
1 Jlekuun CIEIHAIEHO 000PYyTIOBAaHHBIC Ay TUTOPUH C

MYJIBTUMEIUIHBIMU CPEJICTBAMH, CPEICTBAMH
3BYKOBOCHPOU3ZBCACHUA U UMCIOIIIMMHU BbIXOJ B CCTh
HHTepHeT; MOMENIeHUs AJIsl IPOBEACHHS ayIUTOPHBIX
3aHATHI, 000pyIOBaHHBIE YueOHOW MeOeIbio;
ay/IMTOPHH, OCHAILICHHBIC KOMITBIOTEPAMU C JIOCTYIIOM K
0a3am aHHBIX U ceTu IHTEpHeT; cTyauu;
KOMIBIOTEPHBIE KIIACCHL

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

Muxpockort MBC-10, pH-metp Mynsturect UITJI-301, Becst BCT-
600-10, wmemanka marautHasg MYJIBTUTECT-IIC-11, pH-metp
Mymstutect 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 turpoBansabiiit CTP 1.1.1,
TexHoJOTHUYECKAsA MPUCTAaBKa K CTOJAM C IMMOABOIOM BOJHI,
CBETWJILHUKAaMU U po3eTkamu, [llka¢ BorTsoxuoit LIIBP 1.1.4,
Crynbs "®opma +" , Tabypet JIAB-CJI-02 , 6ans BoasiHas
MHOTOMECTHasl , COOTBETCTBYIOLIHE XUMUYECKUE PEAKTHBEI
(oprannyeckue u Heopranudeckue), Kopr. 8, crexisHHas
naGoparopHas IIOCYla, METOAMYECKAs JIUTepaTypa U y4eOHUKH,
Hocka aynuropnas JIA-34 , llkadp AM 2091 ¢ gom.monkoi

Crieyuanu3upo8aHHAsa Xumuyeckas nabopamopus

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

pH-meTp Mynerutect UIJI-301, Becer BCT-600-10,
BepxHenpuBoaHas Memanka [13-0118 (B x-Te mTaTuB), meynb
mydenpras CHOJI6/11. pedpaktomerp UPD-45452M, [lkad
BeITsDKHOM IIIBP 1.1.4, meus mydensras CHOJIO/ 1, mxad
cymmibHbIH CHOJI-58/350 , Cron na6opatopusriii CJIP 5.1.1, Cron
tutpoBanbsHbIil CTP 1.1.1, TexHONOTHYeCKasd MpHUCTaBKa K
CTOJIaM C MOJABOJOM BOJBI, CBETHIBHUKAMHU U po3eTkamu, [lIkad
BerTspKHOM IIIBP 1.1.4, Crynes "®opma +", Tabypet JIAB-CJI-
02, mratuB mabopaTopHbINA, OaHA BOJIHAI MHOTOMECTHa,
nepemeruuBaioniee ycrpoructso [12-8300 , cooTBeTcTBYIOIIKE
XMMHUYECKHE PEaKTHBBI (OpraHUYeCKHe 1 HEOPraHMYECKHE),
CTEKJISIHHAsI JabopaTopHas 1ocya, MEeTOANYecKas JuTeparypa u
yaeOnukH, JJocka aymutopras JJA-34, lllkadh AM 2091 ¢
JIOIL.ITOJIKOH. YcTaHOBKa JuIsl ynbTpaduiabTpanun. Kommiexr
xpomarorpaduiaeckoro o6opynoBanus. KOMIUIEKT aHATUTHYIECKOTO
000pyIOBaHHUS.

3 CamocrosiTenpHas pabota | OMOIMOTEKA, UMEOIIas pabovre MecTa JIJIsl CTY/ICHTOB;
BBICTaBOYHBIC 3aJIbI; ayIUTOPUH, OCHAIIICHHBIE
KOMITBIOTEPAMHU C JIOCTYNOM K ceTu MHTepHeT.
ConnoKyabTypHOE MMPOCTPAHCTBO YHUBEPCUTETA
IIO3BOJISICT CTYJIGHTy KAQ4CCTBCHHO BBIIIOJIHATH
CaMOCTOSITENILHYIO padoTy.
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YTBep)KaeHa Ha 3acefianuu Kadeapsi JIT9
«XUMHS U XUMUYeCKHe TEXHOJIOTHH B JIECHOM KOMILIEKCe»

ITporokos Ne 10 ot 25.04.2022 1.

JINCT BHECEHUS U3MEHEHUUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOIIO/THUTE/IBHOM YYEBHOI JINTEPATYPHI,
HEOBXOJMIMO¥ I/I1 OCBOEHHSA JUCIIAIIIAHBI, YATATH B CJIE/[YIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AOMO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Kopoeun H. B. Ob1iast xumust : yueOHUK /17151 By30B / KopoBun H. B. - M. : Beicin. mik., 1998. - 557 c. -
bubnuorp.: c. 546. - TTobeguTenb KOHKypca yueOHUKOB. - ISBN 5-06-003471-2.
2. Epmonaesa B. U., [Isynuuanckas H. H. TeopeTuueckue 0CHOBbI HeOpraHMUeCKOM XMMUU : METO[.
yKa3aHus K pelleHuro 3aja4 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 XMW B
TexHHUeCKoM yHuBepcuTeTe / baTtok 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. - bubmuorp.: c. 21-22. - ISBN
5-7038-2119-3.
4. Oprannueckast Xumus : yueOHO-MeToMueckoe nocobuie / BepeskuH A. H., 3apyouna A. H., ViBankuH
A. H., Kononos I'. H. ; MI'TY um. H. 3. baymaHa (HallMOHaIbHBIN UCC/Ie[0BaTe/bCKUM YH-T). - M. : U31-
Bo MI'TY um. H. 3. Baymana, 2021. - 58 c. - bubnuorp. B koHLe KH. - ISBN 978-5-7038-5681-9.

2). I1.10. TIEPEYEHDb NTH® OPMAIIMOHHBIX TEXHOJIOI' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHWN IVICIIUILIMHBIL, BK/TFOUAS ITEPEYEHB ITPOT'PAMMHOTI'O
OBECITEYEHUS 1 THOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, UUTATE B
CJIEAYIOIIEM PEJAKITVN:

10. ITepeuens uHGpOPMaALMOHHBIX TEXHO/IOTHM, UCI0/Ib3yeMbIX NIPHU U3yUYeHUH AMCLUIIUHBI,
BKJIIOUAsA MepevyeHb MPOrpaMMHOT0 obecreuennsi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:
- 7-Zip

- Foxit Reader

- LibreOffice

- Mathcad

- Mozilla Thunderbird

- KOMIIAC-3D

IIpenopaBarenb kKadeapbl:

VBankuH A.H., npodeccop (z.H.), JOKTOp XUMHUYeCKUX HayK, podeccop, ivankinan@bmstu.ru



YTBep)KaeHa Ha 3acefanuu Kadeapsi JIT9
«XUMHS U XUMUYeCKHe TEXHOJIOTHH B JIECHOM KOMILIEKCe»

ITpotokosn Ne 10 ot 24.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHO¥ U JJOIIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHNSA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHAJIOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa I10 AUCLUIVIVHE:
1. KopoBun H. B. Ob6iiast xumust : yueOHUK /7151 By30B / KopoBuH H. B. - M. : Beici. mik., 1998. - 557 c. -
bubnuorp.: 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. 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/alvy K U3/10KeHUI0 Kypca XMW B
TexHHUeCKoM yHuBepcuTeTe / baTtok 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. - bubmuorp.: c. 21-22. - ISBN
5-7038-2119-3.
4. Oprannueckast Xumus : yueOHO-MeToMueckoe mocobue / Bepeskun A. H., 3apyouna A. H., ViBankuH
A. H., KononoB I'. H. ; MI'TY um. H. 3. baymaHa (HaLMoHaIbHBIN 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 NTH® OPMAIIMOHHBIX TEXHOJIOT' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHWUM IVICIIUILIMHBIL, BK/TFOUAS ITEPEYEHG ITPOT'PAMMHOTI'O
OBECITEYEHUS 1 THOOPMAIIMOHHBIX CIIPABOUYHBIX CUCTEM, UNTATH B
CJIEAYIOIIEN PEJAKITVN:

10. ITepeuens uHGpOPMALMOHHBIX TEXHO/IOTHM, UCI0/Ib3yeMbIX MIPH W3yUYeHUH AMCLUIIUHBI,
BKJTIOUAsA NMepevyeHb MPOrpaMMHOI0 obecreuennsi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:
- 7-Zip

- Foxit Reader

- LibreOffice

- Mathcad

- Mozilla Thunderbird

- KOMIIAC-3D

IIpenogaBarenu kadeapsbl:
3apybuHa A.H., 3aBeaytomumii Kadeapoii (K.H.), KaHAUJAT TEXHUUECKUX HayK, [IOLIEeHT,
zarubina@bmstu.ru

VBankuH A.H., npodeccop (z.H.), JOKTOp XUMHUUeCKUX HayK, Tpodeccop, ivankinan@bmstu.ru



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

ITpotokos Ne 9 o1 01.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ /I/I1 OCBOEHHSA JUCILUAII/IAHBI, YUATATD B CJIEJYIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHAJIOB, HE00XOJUMBIX JI/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 TEXHOJIOT' I, UCITIOJ/Ib3YEMBIX
ITPU N3YUYEHWU JIVICIIUILIMHBIL, BK/TFOUAS ITIEPEYEHG ITPOT'PAMMHOTI'O
OBECITEYEHUS 1 THOOPMAIIIOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOLIEN PEJAKIIVN:

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

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

IIpenopaBarens kKadepobi:

BepeBkuH A.H., folieHT (K.H.), KaHAWaT XUMUUeCKUX HayK, AOLeHT, verevkin@bmstu.ru



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

ITpotokos Ne 09.04.09-04/11 ot 16.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIEJYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AONO/THUTE/IHHBIX MaTePHAJIOB, HEO0XOJUMBbIX JI/Isl 0CBOEHHSA
JUCIUIUTHHBI

JIuTeparypa I10 AUCLUIUIVHE:
1. KopoeuH H. B. Ob61ast 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., [Isynuuadckas H. H. TeopeTuueckue 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. Metoanueckue peKOMeH/aluu K U3/10KeHUI0 Kypca XMW B
TexHUUeCKoM yHuBepcuTeTe / baTiok B. A., EpmonaeBa B. U. ; pex. batiok B. A. ; MI'TY um. H.
3. BaymaHa. - 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-MeToMueckoe rocobuve / Bepekun A. H., 3apyouna A. H., ViBankuH
A. H., KononoB I'. H. ; MI'TY um. H. 3. baymaHa (HaLMOHaIbHBIN UCC/Ieq0BaTe/IbCKUi YH-T). - M. : 31~
Bo MI'TY um. H. 3. Baymana, 2021. - 58 c. - bubnuorp. B KoH1le KH. - [ISBN 978-5-7038-5681-9.

2). I1.10. MIEPEYEHDb NTH®OPMAIIMOHHBIX TEXHOJIOI' i, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHVU JIVCIIUITL/INHBI, BK/TFOUAS IIEPEYEHB ITPOT'PAMMHOI'O
OBECITEYEHWS 1 THOOPMAIIIOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOIIEN PEJAKITVN:

10. ITepeuenb uH(GpOPMaALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AMCLUIIUHBI,
BKJ/IIOUAs NepedyeHb MPOrpaMMHOI0 obecrneueHusi, HTHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:

- 7-Zip

- ABBYY FineReader (8,9,10,12)
- Arch Linux

- Kaspersky

- OpenOffice

IIpenopaBarenb Kadepsbi:
3apybuHa A.H., 3aBepytomiumii kKadenpoii (K.H.), KaHAWZAT TEXHUUECKUX HayK, [JOLIEeHT,

zarubina@bmstu.ru



