[loKyMeHT NoANMUCaH NpoCToit 3NeKTPOHHOM NOANUCHI0
NHbopmaums o Bnagenbue: MuHucTepcTBO HA
(®WO: Makyes BaneHTuH AHaTonbeBuY

JlomkHOCTb: 3amecTuTenb aMpeKTopa no y4ebHon pabote
[ata nognucanus: 06.07.20 eﬂ?E? Oro rocyAapers
YHUKaNbHbIM nporpaMMl%@P@#t@B.aHHH «MockoBckuii rg

KU 1 BbICIIero obpasoBanus Poccuiickoit ®epepauiu
MBITUILMHCKIH rmian
PHHOTO OFOZPKETHOr0 06pa30BaTeIbHOTO YUPEXK/eHVs BBICIIIETO

Cy[,apCTBEHHBIN TeXHUUeckuil yHuBepcuTeT uMeHy H. O. baymana

a0887579b7e63594¢87851bc1bb030c7 c4482fal(narwon

a/bHBIN MCCIIeloBaTebCKUN YHUBEPCUTET)»

(M® MI'TY um. H.3. Baymana)

3ame€THTeNb JUPEKTOPA

. baymana
MaKyeB B.A.

Mﬁ5>> vronst 2021 .

®akynbreT JIT «PakyabTeT 1eCHOTO X035IMCTBA, J1e COMPOMBIIIIEHHBIX

TeXHOJIOTUU

M CaJO0BO-TIAPKOBOI'0 CTPOUTE/IbLCTBA»

Kadeapa JIT9 «Xumus 1 XuMruueckKre TeXHOJIOTUU B JIeCHOM KOMIL/IEKCe»

PABOYAS ITPOI'PAMMA TN CHUITVIMHBI

ABTOD IPOrpaMMBbl:

XUMUA

BepeBkuH A.H., foueHT (K.H.), KaHAWJaT XUMUUeCKUX HayK, AOLeHT, verevkin@bmstu.ru



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

c.
1. TInanupyembie pe3yapTaThl 00yUEHUs IO TUCIUILIMHE (MOAYIIIO0), COOTHECEHHBIE C
IUIAHUPYEMBIMH PE3YJIbTaTaMU OCBOEHUSI 00Pa30BATEIBHOM MPOTPAMMBI .......veeereeererereereenereennes 4
2.  MecTo IUCHUIUINHBI B CTPYKTYPE 00pa30BATEIBHON HPOTPAMMBIL .....c.uveenrrenreenerenreeneeeneenens 6
3. OODEM JIACIIHIIIIIHDBL ... eeeeeeeeeeeeeeeeeeeeeeeaaeaaeeeseeeeeeaennaaaeeeeeseneennnnaaeseseseanennnaaeseeesennennaaaeeeeeeaes 7
4. CopnepxaHue JUCUUILTHHBI, CTPYKTYPUPOBAHHOE M0 MOAYJISIM Y4EOHON NUCUUIIIHNHBI C
YKa3aHUEM OTBEJICHHOTO HAa HUX KOJUYECTBA aKa[eMUICCKIX MM ACTPOHOMHUYECKUX YaCOB H
BUJIOB YUCOHBIX BAHSITHH ...vveeeuvreeerreeaiueeenseeesseeensseeessseeessseeesssesanssessnsssessssesssssesssssssssssssssssessssessnnses 8
5. YuyeOHO-MeTOAMUYECKOE 00ECIIeUeHNE CAaMOCTOSITEIbHON PAOOTHI CTYICHTOB ...ccveveeueeennnenne 16
6. ®DoHJ OICHOYHBIX CPEJICTB TSI MPOBEICHUS TEKYIETO KOHTPOJISI K TPOMEKYTOUHOM
ATTECTALUU CTYJCHTOB MO JTUCIIUTIIIHHE ... .eeuteeeureeeeesuteentteanseesseesseessteesseesseesseesseeenseesasesnseesnneen 17
7. TlepedeHb yueOHOM AUTEPATYPHl U TONOIHUTEIBHBIX MAaTEPUAIOB, HEOOXOTUMBIX IS
OCBOCHUS JUICIIHIIITITHBI ....euvveuteentteenteeteenuteeteeeuteenueesaseesbeeesseenseesaseesbeeeaseenseesaseesneeenneesaeesseenaneens 18
8. IlepeueHsb pecypcoB CETH HHTEPHET, PEKOMEHTyEMbIX JUISI CAMOCTOSTEIIFHON pabOTHI IIpH
OCBOCHUM JIUCIIMITIITHIHDBL «.....eeeeeeeeseannnretteeeesseaaannneeseeeessessannnseeeeeeesssssaansnsseaeesssssssannssesesessssesnansssseees 19
9. Metonuueckue ykazaHus ISl CTYJIEHTOB IO OCBOCHUIO JUCIIMIUIAHB ....cccuvveerevreenrreenneeanns 20
10. ITepeuens HHGOPMAMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMBIX TTPH U3YYCHUH JUCIIHILTAHBL,
BKJIIOYasi IEpEeYeHb MPOTrpaMMHOr0 obecriedeHust, UHHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM U
TMPODECCHOHAITBHBIX 083 JTAHHBIX ....evveevreeereerseeaseesseeeseesssessseesssessseessseesseesssesnsesssseesseessesssessseans 22

11. Onmcanue MaTepuaIbHO-TEXHUIECKOH 0a3bl, HEOOXOIUMOM /ISl H3YUEHUS TUCIUTUTAHBI .. 23



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 CTYyIEHTa, a TaKXkKe OMNpeleisieT COACpKaHWe W BUABl YYEOHBIX 3aHATUH U
OTYETHOCTH.

[Tporpamma pa3paboTana B COOTBETCTBHUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTannapToM (CYOC 3++) mo
HAIPaBIICHUIO MTOJITOTOBKU (ypoBeHb OakamaBpuata):35.03.01 «JlecHoe nemoy;

* OcHOBHOW mpodeccuoHaabHON 00pa30BaTEIbHON MPOrPaMMOM IO HAaIPaBICHHUIO
noarorosku 35.03.01 «JIecHoe memoy;

* YueOHbM manoM MI'TY um. H.O. baymana o Hanpasnenuto nmoarorosku 35.03.01
«JIecHoe nenox.

I[Ippy  OCBOGHMM  JIUCHUIUIMHBI  IUTAHUPYETCS  (OPMUPOBAHWE  KOMITCTCHITUH,
npeaycMoTperHbslx OIIOIT Ha ocnoBe CYOC 3++ no Hampasinenutro noarotoBku 35.03.01
«JlecHoe neno» (ypoBeHb OakaiaBpuara)

Koa xomnerenumnu ®opmyIMpPOBKA KOMIIETEHIIUN
no CYOC 3++

Oo6menpodgeccuoHaIbHbIE KOMIIETEHIMU COOCTBEHHbIE

CriocobOeH perrath THIOBBIE 331a49H MPO(HECCHOHATEHON

OIIKC-1 NeSITeIbHOCTH HAa OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB MaT€MaTHUECKUX
(35.03.01) U €CTECTBEHHBIX HAyK C IPUMEHEHHEM HH(OPMALIOHHO-
KOMMYHHKAITMOHHBIX (IIU(PPOBBIX) TEXHOJIOTUN

JUia Kateropuil «3HaTb, yYMETb, BIAAETb» IUIAHUPYETCS JIOCTHIKEHUE DPE3YJIbTaTOB
oOyuenuss (PO), BHoOcCAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaAg B (opmupoBaHue
KOMIIETEHIIMH,  NPeAYyCMOTPEHHBIX  OCHOBHOW  HpodecCHOHAIbHOM  00pa3zoBaTeabHOMN
nporpammoii (tabu. 1).



Tadoauna 1. Uaaukatopel 1OCTHXKEHUS KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuaukaropsl

@DopMbI U METOIbI 00YUYEeHHUSs, CTIOCOOCTBYIOIIHE
(opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIHHT

OIIKC-1

(35.03.01)

Crioco0eH periath TUIIOBBIC
3a7auu MPoQecCUOHATBHOM
JEeSATeIbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKHUX M €CTECTBEHHBIX
HAYK C IPUMCHEHUEM
UH(POPMAIIMOHHO-
KOMMYHHKAITUOHHBIX (IIU(PPOBBIX)
TEXHOJIOTHI

3HATDH

- OCHOBHBIC ITOHATHA, 3aKOHBI 1 ME€TObI
MAaTEMaTUUCCKNUX U €CCTCCTBCHHBIX HAYK, HCO6XOI[I/IMLI€
JJI1 pCIICHUA TUITOBBIX HpO(i)eCCI/IOHaJ'II)HBIX 3aJa4
YMETD

- HCITOJIB30BAaTh OCHOBHBIC MAaTCMAaTHUYCCKUC 1
CCTCCTBCHHOHAYYHBIC IPHUEMBI PCIICHUA TUITOBBIX
HpO(beCCI/IOHaJ'IBHBIX 3aJa4

Jlekuun

JlaGopaTopHblie padoThbI

CamocrosiTesbHas padora

AKTHBHbIE 1 HHTePAKTHBHBbIE GopMBbI (METOAbI)
o0yueHus:

o0cyKJIeHUE MPAKTUYECKUX MPUMEPOB HA JIEKIIUAX




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMMbI

HucuuruinHa Bxogut B Omok Bl «/luctummunasl  (Moxynu)»  0Opa3oBaTebHOM
nporpamMmbl OakaaBpuara o HampasiaeHuto 35.03.01 «JlecHoe nemoy.

N3yuenne AMCHUIUIMHBI MpEANoiaracT HaJIM4YME Y CTYJICHTOB IIKOJIbHBIX 3HAHUM U
YMEHHM MO CHEAYIONMM JUCHUIUIMHAM: «XuMus», «Pusukay, «Marematuka» nub0 HX
CaMOCTOSITENIbHOE U3yUYECHHE.

OcBoeHHe JaHHOW TUCHUIUIMHBI HEOOXOAUMO KakK MpPEIIIECTBYIOIIEE IS CIETYIOIINX
JUCLUTUTMH 00pa30BaTeIbHON MPOTPAMMBI:

— Hennponorus;

— Jlecnas ¢uTomarosorus;

— Iloxaroroska u 3amura BKP.

OcBoenne y4eOHOM JUCIUILTMHBI CBSI3aHO ¢ ()OPMHUPOBAHUEM KOMIIETCHLUH C YUETOM
Matpuiel komnetreHiii OIIOIT mans nampaBineHus (ypoBeHb OakanaBpuata): 35.03.01 Jlecnoe
JIeI10.



3. OBBEM JUCIIUAIIJIMHBI

OO6mwmit 00beM TUCHHUIIIUHBI COCTABIIAET 7 3a4€THBIX €AMHUII(3.€.), 252 aKaAeMHUIECKUX
yaca (189 ACTPOHOMHUYECKHX 4acoB). B TOM YucIe:
1 cemectp — 3 3.e. (108 ak.4.), 2 cemectp — 4 3.¢. (144 ak.u.).

Ta6auna 2. O0bEM TUCIMIUIMHEI 110 BUIaM y4eOHBIX 3aHATHH (B aKaIEMUYECKUX Jacax)

O0bem 1o cemecTpam, aKa. 4.
KoJsun4yecTBO cemecTpoB
Buabl yueOHol padoThl Bcero OCBOEHHS TUCIHUILINHBI
1 2
OO0BbeM TUCITUTIIINHBI 252 108 144
AyautopHasi pabora* 108 54 54
Jlextuu (JI) 36 18 18
Jlaboparopusie pabots (JIP) 72 36 36
CamocrositesbHasi padora (CP) 144 54 90
[TpopaboTka yueObHOTrO MaTepraia JeKInun 4.5 2.25 2.25
IToaroroBka K J1abOpaTopHBIM paboTam 36 18 18
[TonroroBka K KOHTPOJIBHOU paboTe 12 6 6
IToaroroBka pedepara 6 3 3
ITonroroBka K sK3aMeHy 30 0 30
Jpyrue Buapl caMOCTOSTENIHON pabOThI 55.5 24.75 30.75
Buja npoMexyTOYHOI aTTeCTANMHU 3auér JK3aMeH

*B TOM uymcle, B (hopMe MPaKTUIECKOH TOATOTOBKH



4. COJEPXKXAHUE JUCIHUILIMHBIL, CTPYKTYPUPOBAHHOE IO MOJAYJISIM YYEBHOW JUCIHUILIMHBI C

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

BHIOB YUEBHbBIX 3AHSATHI

Tadauua 3. ConepkaHue TUCHUILUIUHbBI

Buasbl 3anaTHII*, Yackl

AKTHBHBbIE H HHTE€PAKTHUBHbIE
(¢opmbl npoBeaeHNsE 3aHATHH

Komnerenuuu,

Tekymuii KOHTPOJIb Pe3yJbTATOB 00y4eHHs

Ne 3aKpenieHHbIe 32
n/n Tema (sa3panmue) Moy ®opma npoBeIeHHs TeMoH (Koa o Cpox Baset
J C | JP | CP . Yacsl Dopmbl (Mun/
3aHATHI CYOC 3++) (HemeJst)
MAaKC)
1 cemectp
OCHOBHBIE TIOHATHA U 3aKOHBI O6cyxneHne JlabopaTtopHbie 1524
XUMUH. Crpoenue aToma. MIPAaKTHYECKUX paboTsI
1 [lepnoauueckast cucremMa | 6 0 12 18 | mpumepoB Ha JEKUUAX 2 OIIKC-1 6 KouTponbHas 59
9JIEMEHTOB. XHMHUECKasi CBS3b W 1 1abopaTOPHBIX pabora Ne |
CTPOCHHUE BEIIECTRA. paboTax. HUTOrO: 20/33
OHepreTnka W HaIpaBIICHHC JlabopaTtopHbie 1524
XUMHYECKUX MIPOLIECCOB. OBcysICHIE paboTsI
XuMugeckas KUHETHUKA. YA Pedepar 1 5/10
XuMHIIecKoe u (hazosoe TPAKTHHECECKHX
2 6 0 12 18 | mpuMepoB Ha JEKIHAX 2 OIIKC-1 12
paBHOBECHE. Jucnepcusie L 1GODATODHBIX
CHUCTEMBI. PacTBOpEI. patop HUTOro: 20/34
paborax.
DNEKTPOIUTHYECKAS
JIICCOLIMAITHSL.
OKUCTUTENHHO- O6cyseHue Jlaboparopubie 15/24
BOCCTaHOBHTEIIbHBIC peaknuu. paboTsl
ONEeKTPOXMMHUYECKHE  MPOLECCH TIPAKTITICCKHX KonrponbHas
3 1 6 0 12 18 | mpumepoB Ha JEKUUAX 2 OIIKC-1 18 P 5/9
[Honumepnsie MaTepHaIbl. pabota Ne 2
XuMmudeckass WACHTHQUKAMA W 1 J1a60paTopHpIX
paborax. HUTOIO: 20/33
aHaJIN3 BEIEeCTRa.
HUTOI'O 3a cemecTp 18 0 36 | 54 - 6 - - - 60/100
2 cemecTp
Ob6cyxneHne JlabopaTtopHbie
12/18
VIIeBOIOPOLL u X MPaKTUYECKUX paboThI
4 P 6 0 12 20 | mpUMepoB Ha JIEKITUIX 2 OIIKC-1 6 KontponbHas
[POM3BOJIHBIE. 2/5
1 1abOPaTOPHBIX pabota Ne 3
paboTax. HNUTOIO: 14/23
5 Kucnopoacoaepxamue 6 0 12 20 O6cyxnenne 5 OTTKC-1 12 Jlaboparopubie 12/18
OpraHu4ecKue COE/IMHEeHUS MPaKTHYECKHX paboTsl




(cnupmol,  enoavi, anvoezuosi,

Kontponbnas

MIPUMEPOB Ha JICKIUAX 25
KapboHOos8ble KUCIOMDL). 1 JJaOOPaTOPHBIX pabota Ne 4

paboTax. HUTOIO: 14/23
Kucnopoaconep:aiue ObcyneHme JlaGopaTtopHbie 12/18
OpraHUYeCKUe COCAMHEHNUS HpAKTHYCCKHX paboTsI
gj:::;gg?ﬁif;gﬁiﬁg z(;:lm 6 12 20 | mpuMepoB Ha JEKIHIX OIIKC-1 18 Pegpepar 2 2/6
OCHOBHBIE KOMITOHEHTHI M 1800PaTOPHBIX HUTOrO: 14/24
JPEBECHHBI. padorax.
Dk3ameH - - 30 - - - 18/30
HUTOI'O 3a cemecTp 18 36 90 - - - 60/100

*B TOM 4HCIe, B POpMe MPAKTHIECKOH MOATOTOBKH




CoaeprxkaHue JUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOLYJISIM)

Ne,
n/n

HaunmeHoBaHue MOayJisl, COlepP KaHNe

Yackbl

«OcHOBHbBIE IOHATHS M 3aKOHbI XUMHH. CTpoeHue aToMa.
Hepnounqecmm cHCTEeMA 3JIEMEHTOB. XMMH4YecKas CBSI3b U cTpoeHue
BeIIECTBA»

Jleknuu

1.1

OcHogHble ROHAMUS U 3aKOHbL XUMUY. 3HAYCHUE XUMHUU B U3yUYCHUH [TPUPOJIBI,
Pa3BUTHU HAYKW M TEXHHUKH. 3aKOH COXPAHEHHUS MacC U YJHEPTUil. 3aKoH
ITOCTOSTHCTBA COCTaBa BEIIECTBA. 3aKOH SKBUBAJICHTOB. 3aKOH ABOTaIpo.
Ypasuenue Knaneiipona-Menaeneena

1.2

Cmpoenue amoma. [lepuoouyeckas cucmema snemenmos. SInepHas MOJelb
cTpoenus atoMa 1o Pesepdopay. KBanropo-mexanndeckast MOAEIb CTPOCHUS
atoma. KBaHTOBBIEC yncia. JHEPreTUUECKUE YPOBHH U MOAYPOBHU. ATOMHBIE
opburanu. Pacnipenenenue snexktpoHoB B aroMax. [Ipunnun [aynm. [TpuHnmn
HauMmeHbInel suepruu. [Ipasmio I'yana. CoctaB aToMHBIX siiep. Y30Tormbl.
[Tepuonnueckas cucrema snemeHToB [[.1. MenneneeBa u 3J€KTPOHHBIE CTPYKTYPbI
aTOMOB; s-, p- d-, f-ameMeHTsI. DHeprust HOHU3AINH, CPOJICTBO K 3JIEKTPOHY,
IEKTPOOTPULIATENBHOCTb.

1.3

Xumuueckas ceazvb u cmpoenue sewyecmea. OCHOBHBIE TIOHATHS O BOSHUKHOBEHNUHN
XAMHUYECKOH CBs3U. MeTo BaJeHTHRIX cBsI3ei. KoBajeHTHas CBs3b, CIIOCOOBI €€
o0pa3oBaHus. 0— U T—CBsI3U. HachlmaeMocTs M HaNpaBIEHHOCTh KOBAJIEHTHOM
cBsi3u. [ MOpuan3anus BaneHTHBIX opouTaneil. lonHas cBsi3b. MeTtamnyeckas
CBsA3b. TUIBI KPUCTAINIMYECKUX PEIIETOK. MEKMONIEKYIIAPHOE B3aUMOICHCTBHE.
Bonopoanas cBsi3b.

JlaGopaTopHble paboThI

JIP1.1

OnpeﬂeneHHe MOHHpHOﬁ MaCChl OKBHBAJICHTA MCTAJljIa.

JIP1.2

Ormpenenenne TEII0Thl HEUTPAIM3AIUN CHUIIBHOU KUCJIOTHI CHIIBHBIM
OCHOBaHHEM.

JIP1.3

3aBUCHMOCTD CKOPOCTH XUMHYECKOM PCaKMM OT KOHICHTPAIIUN.

CamocrosiTesbHast padora

18

CP1.1

ITpopaboTka yuebHOrO MaTepuana JeKIun

0.75

CP1.2

[ToaroroBka k J1a00paTopHBIM paboTam

CP1.3

IToaroroBka K KOHTPOJIBHOU paboTe

CP1.4

Jlpyrue Bubpl CaMOCTOSITENbHON pabOoThI

8.25

«JHepreTHKa U HaNpaBJIeHHe XHMHYECKHUX NPOoLeccoB. XUMHYeCKas
KHHeTHKA. XuMHu4Yeckoe u (pazoBoe paBHoBecHe. JlucnepcHbIe CHCTEMbI.
PacTBOpBbI. DJIeKTPOJIMTHYECKAS JUCCOLHALMS

Jlekmuu

2.1

Ounepeemuka u Hanpaeienue xumuieckux npoyeccos. Ilonsarue o
XUMUYECKON TepMoauHaMuKe. DyHKIMKU COCTOSIHUA. BHYTpeHH A SHEpTUsl.
[IepBbIit 3aKOH TepMOAMHAMUKH. DHTaNbIMSA. 3akoH ['ecca u
TEPMOXUMHUYECKHE pacuéThbl. BTopoil 3aK0H TEpMOJINHAMUKHA. DHTPOIHS.
@akTOpBI, ONPEIEIAIONIINE HAITPABIECHNE IPOTEKAaHU XUMHUYECKUX PEAKIU.
Oueprust [n06ca u e€ n3MeHeHrne Npu XUMHUECKUX Mpolieccax. Y cloBHe
CaMONPOU3BOJIBHOTO NMPOTEKAHNS XUMUYECKON PEAKIIAH.

2.2

Xumuueckasn kunemuka. Xumuueckoe u ¢pazoeoe pasHogecue.
CKOpOCTh XMMHUYECKOHN PEaKIIUU U €€ 3aBUCUMOCTh OT KOHIICHTPAIIUU U
TeMIepaTypbl. 3aKOH JIEUCTBYIOMMUX Macc. [ OMOTeHHbIE U T€TEePOreHHbIE

10




peakuu. MoJeKyISIPHOCT U TTOPSIIOK PEaKIiK. TeopHsi ak THBAINH
Appenuyca. DHeprus akTuBaluuu. BiusHue kaTanu3aropa Ha CKOPOCTh
XUMHUYECKOH peakinu. HeobpaTtumpie 1 oOpaTUMbIE XUMHUYECKUE PEAKITHH.
Xumunueckoe paBHoBecue. KoHcTanTa paBHOBecHsl. CMelleHue
xumuueckoro papHoBecus. [Ipunnun Jle [latense.

2.3

Hucnepchvie cucmemul. Pacmeopul. Dnekmpoaumuyeckas Ouccoyuayusl.
Bunsl qucnepeHbix cucteM. KoyutonaHble pacTBOPBI, METO/IBI ITOJTYYCHHS.
OO01mas XxapakTepucTHKa HCTUHHBIX pacTBOPOB. CIIOCOOBI BBIPAKCHHS
COCTaBa PacTBOPOB. PacTBOPHI AIIEKTPOIIMTOB M HEIJICKTPOIUTOB. 3aKOHBI
Payns. Ocmornueckoe nasienue. 3akon Bant-I'odda. Teopus
ANIEKTPOIUTUYECKOM nucconuanuu. Ctenenb nucconuanui. CHUIIbHBIC U
ci1abbIe AIEKTPONIUTHI. 3aKkoH pazbasienust OctBanbaa. Kucnorsl,
OCHOBAHUS ¥ COJIA C TOYKU 3PCHHUS TEOPHUHU DIIEKTPOIUTHICCKOM
nucconuanuu. Peakiy noHHOTro 0OMeHa B PacTBOPAX AJIEKTPOIUTOB.
PactBopumocTb. [Ipoun3BeieHne pacTBOPUMOCTH. DIIEKTPOITUTUICCKAS
auccounanys Boabl. MoHHOE npou3BeeHne Boabl. BoIOpoaHbINM MOKa3aTeb
pH. KucinotHo-ocHOBHBIC MHAMKATOPBL. [ Hapous.

JlaGopaTopHble paboThI

12

JIP2.1

CmMenieHre XUMHUYECKOTO PaBHOBCCHA.

JIP2.2

Wonnble peakuiny 0OMeHa.

JIP2.3

YcraHoBlIeHUE TUTPpa pacTBOpa COJISHOM KHCJIOTHI.

CamocrosiTesibHas padoTa

18

CP2.1

[TpopaboTka yueOHOr0 MaTepHaia JCeKIHuil

0.75

CP2.2

IToaroroBka K 1a60paTopHBIM paboTam

CP2.3

[ToaroroBka pedepara

CP2.4

Jlpyrue Bubpl CaMOCTOSTENBHON pabOThI

8.25

«OKHCIUTEIbHO-BOCCTAHOBHUTEILHbIE peaKnuu. BHGKTPOXHMI/I‘JQCKHC
nmpoueccol. HOJIHMepHI)Ie MaTepualjbl. XumMuueckas HI[eHTI/I(l)I/IKaIII/IH |/
AHAJHU3 BeeCTBa»

Jlekuuu

3.1

OxucaumenvHo-60cCManoO8UmMeNbHblE peakyuu. INeKmpoxumuiecKue
npoyeccol. OKUCIUTENBHO-BOCCTAHOBUTEbHBIE peakiui CTeneHb
okucyenns. OKuciauTenu u BocctaHoBUTENU. COCTaBIECHUE YPaBHEHUN
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiyii. Bo3HUKHOBEHNE
9JIEKTPOJIHOIO IOTEHIMAA Ha TPAHULE METAJLII-JIEKTPOIUT. Py
HaIpsDKEHUN MeTasuioB. Y paBHeHHe HepHera. ['aibBaHMYECKHE DIIEMEHTBI.
OnexTponu3. AHOAHBIE U KaTOAHBIE ITpolecchl. I [puMenenne anekTponunsa
pacIiaBoB U pacTBOPOB AIEKTPOJIUTOB. OCHOBHBIE BUJIbI KOPPO3UU
METAJUIOB U METO/bI 3AIIUTHI OT HEE.

3.2

Tonumepnvie mamepuansi. IloHsiTe 00 OpraHMYECKUX MOTUMEPAX.
OcoOeHHOCTH CTPOEHUS B (PU3UKO-XUMUYECKUE CBOWCTBA TIOJUMEPOB.
KoHcTpykinonHble miiactTuueckre Macchl. [lomMepHbie TOKPBITHS U KIICH.
Heoprannueckue noammepsl.

33

Xumuueckasn uoenmughuxayus u ananius eeujecmea. KauecTBeHHbINH aHATU3 —
UACHTU(UKAIMS KATHOHOB M aHUOHOB HEOPTaHWYECKHUX BEILIECTB.
KonnuecTBeHHbI aHaMN3 — XUMHYECKHE (TpaBUMETPUUYECKUH,
TUTPUMETPUUECKHE) U UHCTPYMEHTAJIbHBIE (IJIEKTPOXUMHUYECKHE,
XpomaTorpaduueckre, ONTHYECKUE) METO bl aHATTN3A.

JlabopaTopHblie padoThl

12
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JIP3.1 | I'maponu3 comeid. 4
JIP3.2 | Okucnurenshbie cBoiicTBa KMnO4 B 3aBUCMMOCTH OT pEakliui CPEAbI. 4
JIP3.3 | KayecTBeHHBIE peaklii KATHOHOB U AHWOHOB. 4
CamocrosiTesbHasi padoTa 18
CP3.1 | IIpopaboTka yueOHOTO MaTepraia JCKIIHH 0.75
CP3.2 | IloaroToBka K 1a00paTOpHBIM paboTaM 6
CP3.3 | [loaroroBka K KOHTPOJILHOU paboTe 3
CP3.4 | Jlpyrue BUIbI CAMOCTOSTECIIBHONW PaOOTHI 8.25
4 «¥YT11eBoA0OPOAbI M X POU3BOIHBIE)
Jlekuuu 6
Ilpeomem  opeanuueckou  xumuu. Teopusi XUMHUYECKOTO CTPOCHUS
OpPraHMYECKUX COEAMHEHUU.
Anxanvl (npedenbHvle HaCblUeHHbIE Y2lle000pOObl, Napapumbl)
Omnpenenenne u obmas ¢opmyna ankaHoB. ['omonorumueckuit psia. M3o-
mepus. Homenknartypa. Ilpupomubie wcrounmku napaduHoB. CrocoOsI
4.1 | nomy4yeHwus: KPEeKUHT  He]TH, BOCCTaHOBJICHHE HEMNpeIeIbHbBIX 2
VTIIEBOJOPOAOB, peakmus Bropma, aekapOOKCHIMPOBaHHE KapOOHOBBIX
KHCIIOT.
PusnyecKue CBOMCTBAa. XMMHUYECKHE CBOMCTBA: PEAKLIUN raJIOT€HUPOBAaHMS,
HUTPOBaHUs, CyIb(UPOBAHUS, AETUAPUPOBAHUS, OKUCIICHUS U KPEKUHTA.
Vcnonib30BaHKe aKaHOB B HAPOJHOM XO3SIMCTBE.
Anxenvl (3munenosvle y2ne8000poosl, oneqhunbvl)
Onpenenenne u obmas popmyna akeHoB. ['omonorndeckuit psi. M3omepus
u HomeHkjatypa. CrocoObl MONY4YEeHHS: MUPOIU3 W KPEKHHI aJKaHOB,
JeruapaTanus CIIUPTOB, JETUIPOTATIOTEHUPOBAHNE
MOHOTAJIOTEHONIPOU3BOAHBIX U  JETaJOT€HUPOBAHUE JUTAIOT€HOIPOU3-
BOJTHBIX.
duznueckue cBoiicTBa. XuMuyeckue cporictBa. CTpoeHHE IBOMHOM CBA3H.
Peaknuu: ruapupoBaHHs, TaJOT€HUPOBAHUS, THUIPOTAJIOTEHUPOBAHUS,
TUApATallid, OKHUCIEeHHS W  noiaumepusauuu. [IpaBumiio MapkoBHHKOBA.
[IpuMeHeHne ankeHOB B HAPOTHOM XO3SIMCTBE.
4.2 | Ankunsl (ayemuneHoswvie y2ne6000po0dbl) 2
Omnpenenenue u obmias Gopmyina aakuHOB. ['oMoIorUYecKuil psij1, U30MepHs
1 HOMEHKJIaTypa.
[Tonyyenue: KpeKMHrOoM METaHa, U3 KapOWaa Kajabllvs, U3 JTUTajIOreHOIPO-
M3BOJBIX  YIJIEBOJOPOAOB, aJKUIMpPOBaHUEM aneTuwieHa. Puznueckue
cBolicTBa. Xumuueckue cBoicTBa. CTpoeHue TpoiHOW cBsizu. Peaknuu:
TUAPUPOBAHUS, TAJIOr€HUPOBAHMSIE TUIPOTrajJOr€eHUpPOBaHUsA, THpaTaluU
(peakmuss M.I'. KydepoBa), au- u Tpumepu3aius aqkuHOB. lIpumeHeHUME
aleTUJIeHa U ero MpOU3BOIHbIX.
[TonsiTHE O MMEHOBBIX YIIIEBOIOPOIAX: AUBUHUI U n3ompeH. [lonsTue o
HaTypaJIbHOM U CHHTETUYECKOM KaydyKax.
Anuyuknuyeckue coeOuHenusl
Knaccudpukanus  anunukiInueckux  coequHeHwid. HomeHknatypa w
U30MepHs.
4.3 | Huxnonapadunasl. HepTh — kKak UCTOYHHMK ToMydeHUs HapTeHOB. Du3n- 2

YECKUE CBOMCTBA. XMMHUYECKHE CBOMCTBA: THUAPUPOBAHUE, TATIOT€HUPOBA-
HUE, OKHCIICHHE.
Apenvt — apomamuueckue y2ne8000poovl psoa beH3ona
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[IpuunHBl  BBIJCICHHUS apOMATHYCCKUX COCIWHEHMH B OCOOBINH  psI.
CoBpeMeHHbIe MTpeICTaBlIeHHs 0 cTpoeHnH Oensona. @opmyna Kekyrne.
Omnpenenenne u obOwass Qopmyna apeHoB. ['omonoruyeckuii —psn,
HOMEHKJaTypa U u3zomepus. CrnocoObl MOMydeHHs: BbIIEICHHUE U3 HeTH,
peakmus  Dpunens-Kpadrca, peaknus Bropma-®durrura. Ddusnyeckue
CBOMCTBAa. XMMHMUYECKUE CBOMCTBA. Peaknuy 3aMeleHus: rajJoreHupoBaHus,
HUTPOBAHUSA, CYIb()PUPOBAHUS, ATKWIMPOBAHUS, ALMIMpPOBaHUA. Peaxuun
IIPUCOEANHEHNUST — BOJOPOAA, XJjopa. beH30:, Toinyos, KCHUJIOJbI, KyMOJ,
CTUPOJI — IPUMEHEHHUE.

T'anocenonpouszoonvie yene6o0opodos. Knaccuduxanus, ornpeeneHue,
HOMEHKJIaTypa 1 nu3omepus. OtaensHsle npeacraButenu. Crocoobt
II0JIyYEHUSI: TAJIOTEHUPOBAHNE AJIKAaHOB U apeHOB. du3nuecKkue cBONCTBA.
Xumuueckue cBoiicTa. Peakiuy Hykieo(UIbHOro 3aMeleH s rajloreHa.
[TonsTHE O HEMPEAENBHBIX U OJIUTATOI€HOIIPOU3BOIHBIX
raJIOT€HONPOU3BOAHBIX

JlaGopaTopHble paboThI 12
JIP4.1 | YrieBogopoisl — criocoObl MOTYYeHHS U XMMHUECKHE CBOICTBA 4
1IP4.2 Kap?ouﬂKHquCKHG YIJIEBOJOPO/IbI — COCOOBI OJTyYEHUSI 1 XUMUYECKHE 4
CBOICTBa
P43 ["anorenonpoun3BoaHbIE aHH(l)a"EHHeCKHX YIJI€BOJOPOJIOB — CIIOCOOBI 4
MOJIyYEHUs] U XUMUYECKUE CBOWCTBA.
CamocrosiTesibHas padora 20
CP4.1 | [IpopaboTka yuebHOr0 MaTepuasa JeKIun 0.75
CP4.2 | IloaroToBka K 1a00paTOpPHBIM paboTaM 6
CP4.3 | [loaroroBka K KOHTPOJBHOU paboTe 3
CP4.4 | llpyrue BUabl CaMOCTOSITENBHON pabOThI 10.25
«Kncaopoaconepikamue opranu4ecKue COeAUHEHUs (cnupmol, (henovl,
5 anbvoezuowvl, KapoOOHOBbIE KUCTIOMBbL)»
Jleknun 6
Anugamuueckue 00OHOamoMHbLE CHUPMbL
Omnpenenenue, oOmas ¢opmyna. ['omomoruueckuit psja, KiaccUpHUKaIus,
HOMEHKJIATypa U U30MepHusl.
CriocoObl MONMy4YeHMs: U3 alKEHOB, M3 MOHOIAJOr€HONPOM3BOJHBIX, M3
aNbJETUIOB U KETOHOB, U3 KPaxMaloCOAEPKAILIErO ChIPbsI.
®dusnyeckue CBOWCTBA. XUMHUYECKHE CBOMCTBA. KucnoTHeie cBolicTBa.
Peakuuu: stepuduxanyu, raroreHupoBaHus, BHYTPU- U MEKMOIEKYISPHOI
5.1 | nerunparauuu, OKUCICHUS U JerujipupoBanus. [loHATHE 0 MHOTOATOMHBIX, 2
HEHACBIIIEHHBIX U BBICIIUX CIIUPTAX.
Denonvl u apomamuyeckue CnUpmol.
Omnpenenenue u obmas popmyna Geronos. ['omonorndeckuit ps, Kiaccu-
¢buKkanys, HOMEHKJIaTypa u u3omepus. Beinenenue GpeHonoB u3 KaMeHHO-
yrojabHON cMoutbl. CrIocOOBI MOTYYEHUS: U3 CYIb(OKUCIIOT, U3 TATOr€HO-
MPOU3BOJHBIX apeHOB. Pu3nyeckne cBoWCTBA. XMMUYECKUE CBOMCTBA:
oOpa3oBaHue (PEHONISITOB, NEHCTBHE
Anvoecudsl u KemoHwvl anugamuyeckozo paoa
Omnpenenenne u o6mas Gpopmyna. M3omepust 1 HOMEHKIATypa.
5.2 | CnocoObl TOJy4YeHHUs: W3 CHUPTOB, alETHICHOBBIX YIJIEBOAOPOIOB. 2

dusndeckue CBOMCTBA. XHMHYECKHE CBOMCTBA. Peakiuu: OKHCIEHUS,
BOCCTAHOBJIEHHUSI, TPUCOEANHEHHS CIIMPTOB, CUHUIIBHOW KUCIIOTHI. [loHsATHE
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00 apoMaTHYecKuX alpJerujax M KeTOHax. beH3ambaeruj, KOPUYHBIN
aNbJIeTH/]I, alleTO(hEHOH — MOJTy4YeHHE U IPUMEHEHUE.

IIpeoenvubie 00HOOCHOBHBIE KAPOOHOBBLE KUCIONMbL

Onpenenenne u ob6mas ¢dopmyna. ['omomoruyeckuid, H3OMEpUS W
HoMmeHknatypa.  CrnocoObl  TOJMy4YeHUs:  OKUCICHHEM  Pa3lIUYHbIX
OpPraHUYEeCKUX COCOUHEHUH, TUAPOIU30M HUTPUIOB. PU3NUECKUEe CBOMCTBA.
Xumnueckue cBoicTBa. KucnorHeie cpoiicTBa. IlonmyyeHue mpou3BOIHBIX
KHCIIOT: COJIeH, CJIOXHBIX 3(UPOB, TaTOTCHOAHTUAPHUIOB, AHTUIPHUIIOB,
aMHUJI0B U HUTPWIOB. JlekapOOKCHINPOBaHHE U TaJJOTEHUPOBAHUE KUCIIOT.

[TonsiTue 0 HenpedenvbHbiX, OBYXOCHOBHBIX U  BbICUIUX KAPOOHOBBIX
KHCIIOTaxX —  aKpWJIOBas, IaBelieBas, MaJbMUTHHOBAas M CTEapUHOBAs
KHUCJIOTHI.

JKupvl u macna — cTpoeHue, THAPOIIU3.

Apomamuueckue kapOOHOBbIE KUCIOMbI.

5.3 | Onpenenenue u odbmas ¢dopmyna. ['omomoruyeckue psng, HIOMEpUs u 2
HoMeHKsIaTypa. CrnocoObl  TMOJTy4YeHHUs: OKHUCICHHUEM apOMaTHYECKUX
YIJI€BOJIOPOAOB U  allbJIETHJIOB, THIPOJIU30M TalOT€HONPOU3BOAHBIX H
HUATpWIOB. Dusnyeckue CBOMCTBA. XMMHYECKHME CBOWCTBA: PEaKLMM Ha
KapOOKCHIIbHYIO TpYIIly, pEakiuu Ha OeH3oidpHOE sapo. bensoiinas,
(TaneBpie ¥ CATUINIOBAS KUCIIOTHI.

JlaboparopHblie padoThI 12
JIP5.1 | O;tHO- ¥ MHOTOATOMHBIE CIIUPTHI, )EHOIBI. 4
JIP5.2 | Anpneruapl 1 KETOHEL. 4
JIP5.3 | Anudarnyeckie KapOOHOBBIE KUCIOTHI M UX POU3BOHEIE. 4

CamocrosiTesibHas padora 20
CP5.1 | IIpopaboTka yuebHOrO MaTepuasa JeKIun 0.75
CP5.2 | IloaroToBka K 1a00paTOpHBIM paboTam 6
CP5.3 | TloaroroBka K KOHTPOJIbHOM padoTe 3
CP5.4 | Ipyrue Buabl caMOCTOSITENIbHON pabOThI 10.25

«Kucnopoacoaep:kamue opraHudecKkue CoeAMHEHUs ()21€600b1).
6 A3oTcoaep:kamye Opraunndeckne coefnHeHusi. OCHOBHbIE KOMIIOHEHTBI
JApeBeCcUHbI»

Jlexknun 6

Venesoouwl (caxapa)

Knaccudukanus yrieBogoB: MOHOcaxapusl (MOHO3bI), OTUTOCaXapuabl U

HecaxapornoAoOHbIe MoIucaxapuabl (TIOJTHO3bI).

Monocaxapuovl. TleHTO3bI U TEKCO3bL. AJBA03bI U KeTO3bl. OTIenbHbBIE

MpeiCcTaBuTeNn MOHO3. llomyyeHMe MOHO3 W3 TMPUPOJHOTO  CHIPHS.

dusnyeckue cBOWCTBA. XUMUUYECKUE CBOMCTBA. BoccTaHOBiIEHME, OKHUCIE-

6.1 | Hue. PacripocTpaneHnne B Mpupoie U 3HAUCHHUE. 2
Hucaxapuowr — ManbTO3a, 11eU1I00M03a U caxaposa. CtpoeHue. duznyeckue
U XMMHYECKHE CBOMCTBA: OKHCIIEHHE U BOCCTaHOBJIEeHHe. PacnpoctpaHenue
B IIPUPOJIE U 3HAYCHHUE.

Hecaxaponooobuvle nonrucaxapuowl — Kpaxman u meinoiio3a. CtpoeHue,
CBOIMCTBA U PacpOCTpaHEHUE B IPUPOAE, POJIb MOIUCAXAPUIOB B
pacTUTENBHBIX OPraHHU3Max.
Amunsl anughamuueckozo psoa
6.2 | Onpenenenne u obmas ¢opmyna aMUHOB. ['OMOIOTHYECKHUI pAll, KIIACCH- 2

q)HKaL[I/ISI, HOMCHKJIaTypa HW H30MCpHH. OTI[CJ'IBHBIC MNPpCACTAaBUTCIIN.
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[lonyyenue W3 TaTOT€HONPOU3BOIHBIX YIJIEBOAOPONOB. Duznueckue
CBOMCTBAa. XUMHUECKUE CBOMCTBA: 00pa30BaHUE COJICH U aIKHIMPOBAHHE.
[TonsiTHE 0 HUTPOCOEAMHEHUSAX, AMUHOKUCIIOTAX U OeNKax.

Apomamuueckue amunbl

Onpenenenue u obuas Gopmyna. ['omonoruueckuit psj, kiaccupukaius,
HOMEHKJIaTypa ¥ u3oMepusi. CriocoObl MOJIydeHUs: BOCCTAHOBICHUEM HUT-
pocoenunenunii (peakus H.H. 3unnna), 13 apoMaTHYECKUX TaJIOTC€HOMPOU3-
BOOHBIX. Dusmueckue CcBOHMCTBA. XUMHYECKUE CBOMCTBA: OCHOBHEIE
CBOICTBa — 00pa3oBaHUE COJICH, AIKUIINPOBAHUE.

Knaccughuxayus ocHoHbix KOMNOHEHMO8 OpeecUHbl.

VYrneBoaHas yacTh JpeBecuHbl. Llemronosa, cTpoeHne 31eMeHTapHbIX
3BEHBEB U MAKPOMOJIEKYJIbI B 11€JIOM. BUOCHHTE3 B pacTeHUSIX.
['emu11€TITI0NI03bI — CTPYKTYpa U OMOCHHTE3.

6.3 | Apomarnueckasi 4acTb JPEBECUHBI — JIUTHUH. CTPYKTYpHBIE €AMHUILIBI 2
nurauHa. JIUTHUH U ero oOpazoBanue. Micnonp30BaHue TMTHUHA JUIS
CBOpaYMBaHMsI IPOTOILIA3MbI B IIOYBAX.
DKCTpaKTHUBHBIE BEIIECTBA JIPEBECHHBI — KJIACCHU(pUKALUs U KaueCTBEHHBIH
COCTaB.
JlaboparopHblie padoThI 12
JIP6.1 | ApomaTnueckne KapOOHOBBIE KUCIOTHI M UX POU3BOJIHBIC. 4
JIP6.2 | YriaeBonsl. 4
JIP6.3 | A3oTcoaepskaiiue OpraHudecKue COeAMHEHUSI. 4
CamocrositesibHas padora 20
CP6.1 | [IpopaboTka yuebHOr0 MaTepuaa JIEeKIHii 0.75
CP6.2 | IloaroroBka K 1a00paTOpHBIM paboTaM 6
CP6.3 | IToarotoBka pedepara 3
CP6.4 | [lpyrue Bubpl CaMOCTOSITENILHON pabOThI 10.25
7 DK3aMeH 30
CP7.1 | [loaroroBka K 3K3aMeHy 30
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTBI CTYJEHTOB

CamMocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIMHEC obecreunBaeTCs CJICAYIOINMMHA y‘I€6HO-
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

5.

PabGouas nporpamma IUCHUIUIMHBIL.

VYyeOHas nuTeparypa W JONOJTHUTENIbHBIE MaTtepuaibl [Pa3znen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu «HTepHeT»
[Paznmen 8 PabGoueit mporpaMMbl TUCIIUATIIIUHBI .

Metoauueckue ykazaHus A OOy4arolUXcs MO OCBOCHHUIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU MOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMANIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITUSIM U aTTECTAIUSIM.

KommuiekT uHauBUyanbHbIX 3a1aHUN.

CryneHTsl TOJNYYarOT JOCTYN, K yKa3aHHBIM MarepuajgaM HauhHas C TEPBOrO 3aHSATHUS II0
JIUCILIUILINHE.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJAEHHMSI TEKYIIErO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIJINHE

®onn  omneHouHbix cpenctB (POC) nmns TpoBeneHHs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTECTAllMM OOYYalOMIMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIUH C yKa3aHUEM 3TaloB UX (OPMUPOBAHUS B IIPOLECCE OCBOCHUS 00pa3oBaTEeIbHON
nporpammel  (pazgen 1). @OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yabTaToOB 00yUEHUs, 3allJJaHUPOBAHHBIX I JUCLHUIUINHBL.

®OC BKIIOYAET B ceOs:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TarnoB MX (OPMUPOBaHMS B IIPOLECCE OCBOCHMS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHUE I0Ka3aTeJeil U KPUTEPUEB OLIEHWBAHUSA KOMIIETEHIUH Ha Pa3IMYHBIX dTamax Mx
(bopMHpOBaHUs, ONIMCAHNE ILIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM MHBIE MaTepuaibl, HEOOXOAUMBIE I OLICHKH 3HAHUM,
YMEHMM, BIaJIeHUI U (WJIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIMH B IPOLIECCe OCBOEHUS 00pa30BaTeIbHON IPOrPaMMBI;

— METOOUYECKHE MaTepuaibl, ONPEIACIAIOIINAE INPOLECAYyPbl OLICHUBAHHWA 3HAHUM, YMCHHU,
BIaJeHUH © (WIKM) OMNbITa JEATEIbHOCTH, XapaKTEPU3YIOIIUX ATanbl (OPMUPOBAHUS
KOMIIETCHIINH.

KoHTpoib ocBOEHUS AUCUMIUIMHBI MPOU3BOAUTCSA B COOTBETCTBUM C llojokeHuem o
TEKyIeM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW paboyeil mporpaMme AUCLUILUINHBL.
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7. NEPEYEHb YYEBHOW JMTEPATYPbI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o IUCIUILIMHE

1. Koposun H. B.  O6mas xumus : yaeOnuk a1 By3oB / Koposun H. B. - 4-¢ uzn., ucnp. u
nor. - M. : Beicu. mik., 2003. - 556 c. - bubnuorp.: c. 546. - ISBN 5-06-004403-3.
2. AptemeHko A. I/I Opranndeckast Xumus . Y4eOHUK 17151 By30B / ApTeMeHko A. . - 4-¢

u31., nepepad. u gom. - M. : Beicmr. mik., 2000. - 558 c. : wi. - bubmuorp.: c. 540. - ISBN 5-06-
003834-3.

3. AxmeroB H. C.  OO0mas u Heopranudeckass XuMus : ydeOHUK 111 By30B / AxmetoB H.
C. - 4-e u3n., uctp. - M. : Beicrn. mik., 2002. - 743 c. : wi. - bubnuorp.: ¢. 727. - ISBN 5-06-
003363-5.

4. Pemenue 3amau mo kypey "Xumusa" uisi HEXMMUYECKUX BY30B : B 2 4. / @Danees I'. H.,
Jeymuuanckas H. H., CrenanoB M. b., Marakosa C. A. - M. : Jlom nexaroruku, 2008. Y. 2. -
2008. - 63 c. - bubnuorp. B konie rias. - ISBN 5-893382-120-3.

5. JIabopaTopHBI TPAKTHKYM IO KypCy OPraHWYeCKOW XHWMHUHU : METOMA. YKa3aHws K
BBIMIOJHEHHIO J1ah. paboT mo Kypcy oprannueckoil xumuu / Xwmapuesa JI. A., Crenanos M. b.,
Kangymeukuna P. C. [u ap.] ; pea. lomy6eB A. M. ; MI'TY um. H. O. baymana. - M. : U3n-Bo
MI'TVY um. H. O. baymana, 2011. - 40 c. : un

6. 3a/1auu 0 OpraHNYeCKON XMMHH C PEIICHUsIMH : yae0. mocodue st By3oB / Kypir A. JI.,
JluBanno M. B., YenpakoB A. B. [u ap.]. - 4-e uza. - M. : BUHOM. Jlaboparopus 3HaHUii,
2017. - 349 c. - ISBN 978-5-9963-1321-1.

HOHOJ’IHI/ITGHBHLIG MaTCpUaJIbl

7. Omnudepenko I'JI. Xumus: yueb. nocodbue / I'.JI. Onudepenko, A.H.MBankun. — M.: [OY
BIIO MI'VJI, 2010. — 320c.

8. MpankuH A.H. Obmass u Heopranuyeckass xumus. [Ipaktukym: Yue6Hoe mnocoOue ams
ctynentoB crenuansHoctu 260200 / A.H. Uankun, A.Jl. Hexmonos— M.: MI'VJI, 2004
—156¢.

9. BepeBkun A.H., Azapos B.U., Hunosa T.U., Kononos I'.H. Oprannyeckast xumusi. YuebHoe
nocobue Jy1si camocTosAaTeNnbHON padoTel ctya. MI'VIL — M.:MI'VJI, 2014 — 104 c.

10. Mamyra  H.II.  Opranwdeckas  Xumus.  Y4eOHO-METOAMYECKOE  MOcOOMe  Juid
CaMOCTOSITENIbHOM paboThl CTY/IEHTOB HampaBieHUs NOAroToBKU OakanaspoB 35.03.01 / H.IL
Mamryra, A.H. Bepekun, }0.B. CepatoxoBa, A.H. 3apyouna. — M.: ®I'bOY BIIO MI'VJI,
2015 -20 c.

11. Oprannueckass Xumus: YdyeOHoe mocoOWe s MoAroToBkM OakanmaBpoB 240100
«Xumuyeckas texnosorus» / A.H. Bepeskun, B.1. Azapos, T.1. Hunosa, C.M. Tapacos;
MI'VIJI. - M.: MI'VJ1, 2012. — 55c.
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8. INEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHJIYEMBIX
A1 CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUU JUCIHUITJIMHBI

1. Caiit xadenpsl «XUMUS 1 XUMHYECKHAE TEXHOJIOTHH B JIECCHOM KOMILICKCEY:
https://mf.bmstu.ru/info/faculty/lt/caf/1t9/
2. Poccwmiickas rocynapcTBeHHas oubnuoreka. http://www.rsl.ru.

3. I'ocynapcrBenHas nyonuyHas Hay4YHO-TEXHUYECKas oubnnoreka Poccumn.
http://www.gpntb.ru.

4. bu6bnmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayunas anexkrponnas 6ubnuoreka http://eLIBRARY.RU.

6. DJIEKTPOHHO-OMOIMOTEYHAs CHCTeMa M3aTenbCTBa «JIanb» http://e.lanbook.com.

7.  DAEKTpOHHO-OMONIMOTEYHast  cUCTeMa  «YHUBEpPCUTETCKass  OMOIMOTeKa  OHJIAH
http://biblioclub.ru.

8. DnexTponHo-6ubmmoreunas cucrema «IPRbooksy http://www.iprbookshop.ru.

9. DnextpoHHo-0ubMoTeuHas cucrema (3bC) «kOpaiit» https://biblio-online.ru.

10. LentpanpHast OnbIMoTeKa 00pa30BaTEIbHBIX pecypcoB MunobpHayku P®. www.edulib.ru.
11. Enunas komnekuus nudpoBbiX 00pa3oBaTelbHBIX pecypcoB http://school-collection.edu.ru.
12. ®epepanbHbIil HEHTP WHPOPMAIIMOHHO-00pa30BaTEIbHBIX pecypcoB. http://fcior.edu.ru.
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9.  METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Mpucrynas x paboTe, KaXAbId CTYACHT JOJKCH MPUHUMATh BO BHUMAaHUE
HUKECIEAYIOLIUE MTOT0XKEHUS.

JlucuuIuiiHa MOCTPOeHa M0 MOIYJIBHOMY MPUHIUITY, KKIABIA MOJIYJb MPEICTaBISICT
co0oi1 Jormuecku 3aBeplICHHBbIN pasfen Kypca. B mepBom cemectpe Tpu moayns. Bo Bropom
CEeMeCTpe YeThIpe MOJIYJIsl (BKJIIOYAsi IK3aMEH ).

Ha nepBom 3anHsiTuM CTyAeHT mHoiy4daeT HMH(OpMaLMIO i AOCTYNa K KOMILIEKCY
y4eOHO-METOIUYECKUX MATEPUAIIOB 110 TUCIUILIHHE.

JleKuMoOHHBbIE 3aHATHUS TOCBAUICHBl PACCMOTPEHHUIO KIIFOUEBBIX, 0A30BbIX MOJIOKEHUN
Kypca 1 pa3bsACHEHHIO YI€OHBIX 3aJaHU, BRBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaGopaTopHble padoThI MpETHA3HAYCHBI I NMPUOOPETEHUS OIBITa MPAKTHYCCKOM
peanu3aly OCHOBHOW NpOQecCHOHANbHON 00pa3oBaTelnbHON mporpamMmbl. MeTonudeckue
yKazaHud K JlabopaTOpHbIM  paboTaM  mpopabaThiBalOTCS  CTYJEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKUA. HeoOXOoauMblid ypOBEHB MOATOTOBKH KOHTPOJIMPYETCS Tepes
pOBeJICHIEM Ta00OPATOPHBIX PaboT.

[IpakTudeckasi IOArOTOBKA MPH pealn3aliy y4eOHON AUCIUIINHBI OPraHU3yeTCs MyTeM
MPOBEJCHUS TPAKTHUUECKUX 3aHATUH, Ja0OpaTOpHBIX pabdOT W UHAMBHIYAIbHBIX W(WIN)
TPYNIOBBIX KOHCYJIBTALMK, MPEIyCMAaTPUBAIONINX YydYacTHE OOYYaIOMUXCS B BBIMOJTHCHUU
OTJICITBHBIX 3JICMEHTOB PabOT, CBSI3aHHBIX ¢ OyayIIel mpodeCcCHOHATBHON ACSITELHOCTHIO.

[IpakTryeckast MOATOTOBKA MOXET BKJIIOUATh B CeOsl OTIENbHBIC 3aHATUS JICKIIMOHHOTO
TUIA, KOTOpBIE TPEAYCMAaTPHUBAIOT TMepefady y4eOHOH HMHPOpManuu OO0yJaroIUMCs,
HEOOXOAMMOW  JUIs  TOCTENYIOIIETO  BBIMOJHEHHWS  paboOT, CBA3aHHBIX C  Oy;ymei
npodeCCHOHATILHOMN IS TETLHOCTBIO.

CamocrosiTesibHasi padoTa CTYACHTOB BKIIOYAET CIEAYIONIME BHUABI: B IEPBOM
cemecTpe mpopaboTka ydeOHOro Marepualia JICKIIUH, MOATrOTOBKA K JabOpaTOpHBIM paboTam,
MOJrOTOBKAa K KOHTPOJIHOW paboTe, MOAroToBKa pedepara, BO BTOPOM cCeMecTpe MpopaboTka
y4eOHOTO MaTepualia JIEKIUi, TOArOTOBKa K Ja0OpaTOpPHBIM paboTaM, MOJArOTOBKA K 9K3aMEHY,
MOJTOTOBKAa K KOHTPONBHOUM paboTe, moAroToBka pedepara. PesynmpTaThl BceX BUAOB pabOTHI
CTYJICHTOB (OPMHPYIOTCS B BHJIE WX JIMYHOTO PEUTHHra, KOTOPBIH YYHTHIBACTCS Ha
npoMexyTouHoi arrectaruu. CamocrosiTenbHas paboTa MpeaycMaTpUBaeT HE TOJBKO
popaboOTKy MaTepHaNIOB JIEKIIMOHHOTO Kypca, HO M HMX pACIIMpPEHHE B pPe3ysbTaTe IMOWCKA,
aHau3a, CTPYKTYPUPOBAHUS U MPEACTABICHUS B KOMIIAKTHOM BHJI€ COBPEMEHHON MH(OpMAaLIUU
U3 BCEX BO3MOKHBIX UCTOYHHKOB.

Texkymmii KOHTPOJIb TPOBOAWTCS B TEUCHHE KaXJAOTO MOAYJS, €ro HTOTOBBIE
PE3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK IO CJICITYIONIUM BHJIaM KOHTPOJBHBIX MEPOIIPHSTHIA:

- JIaboparopHas paboTa.
- KonTponpHas pabora.
- Peepar.

OcBoeHHME AMCIUIUIMHBI M €€ YCIEIIHOE 3aBepIICHHE Ha CTaaul MPOMEKYTOUHOU
aTTecTallid BO3MOXKHO TOJBKO MPHU PEryJsIpHON paboTe BO BpeMs CEMEeCTpa W IUIAaHOMEPHOM
MPOXOXKICHUH TEKYIIero KOHTpoust. HabpaThe pedTHHT 1Mo BceM MOIYJISIM B KaXKJJOM CEMECTpeE,
OPOUTH TO KaXJAOMY MOAYJIIO IUIAHOBBIE KOHTPOJIBHBIE MEpPONPUATHS B  TEUCHUE
IK3aMEHAIIMOHHOHN CeCCHH HEBO3MOXHO.

Jnis 3aBepiieHus: paboThl B CEMECTPE CTYICHT JTOJIKEH BBIMOJIHHUTH BCE KOHTPOJBHBIE
MEPOTIPHSITHS.

IIpomexyTouHasi aTTecTalMs MO pe3ylbTaTaM MEPBOTO CeMecTpa MO JUCIUILINHE
npoxoauT B ¢opme 3adera. [IpomexyrouHas arrecTanus MO pe3yjibTaTaM BTOPOTO CeMecTpa
MPOXOTUT B opMe dK3aMEHA, KOHTPOIUPYIOIIETO OCBOCHUE KITFOUEBBIX, 0a30BBIX MOJOKEHUN
JVICIIATUTHHBI, COCTABIISIONINX OCHOBY OCTaTOYHBIX 3HAHUHN 110 HEH.
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MeToauKAa OLEHKH 110 PEHTHHIY

CTyneHT, BBIIOJIHUBIIMN BCE MPEyCMOTPEHHbIE Y4eOHBIM IUIAHOM 3aJJaHUs U CIAaBLIMH
BCE€ KOHTPOJIbHBIE MEPOIPUATHUSA, MOIYYaeT UTOTOBYIO OLEHKY II0 JUCLHUIIIMHE 3a CEMECTP B
COOTBETCTBUH CO IKAJION:

PeiiTunr OneHka Ha dK3aMeHe Onenka Ha 3auere
85 —-100 OTJINYHO 3auTeHo
71 — 84 XOPOIIIO 3a4TeHo
60 — 70 YI0BJIETBOPUTEIHHO 3auTeHo
0-59 HEYJI0OBJIETBOPUTEIIHLHO He 3auteno

OneHuBaHue IUCHMIUIMHBL BeAETCA B COOTBETCTBUM ¢ [lonoxkeHuem o TekyiieMm
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. IIEPEYEHD NH®OPMAIIMOHHbIX TEXHOJIOT UM,
HUCIIOJIb3YEMBIX IIPU MU3YYEHUU JUCHUIIJIMHBI, BKJ/IIOYASA
INEPEYEHb INPOI'PAMMHOI'O OBECIIEYEHUS, TH®OPMAILMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHbIe TEXHOJIOTUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYyNl K Y4eOHBIM IUIaHaM, pabOYMM MpOorpaMMaM JUCHUIUIMH (MOIyJei),
porpaMMaM MpPaKTHUK, IEKTPOHHBIM y4EOHBIM H3IAHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX Mporpammax TUCHMIUIMH (MOJIYJei), mporpaMmax MpaKTHUK,
dbopMupoBaHUE 3IEKTPOHHOTO MOPT(HOINO 00YydarOIIEerocs, B TOM YHUCIIe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboTsl. IlpegycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M AaCHHXPOHHOTO
B3aMMOJICHCTBUS CTYJIEHTOB W MpENoJaBaTelieil MOCPEACTBOM TEXHOJOTUH U CIYyXO Mo
NEPEChUIKE U TOJIYYECHHUIO HJIEKTPOHHBIX COOOIICHUH MEXIY IMOJIb30BATEISIMH KOMIIBIOTEPHOM
cetu NHTEpHET.

- e-mail mpemogaBaTens 11 OTIepaTUBHOM cBsi3u: verevkin @bmstu.ru

IIporpammHoe o0ecnieyenue:

- 7-Zip
— Excel
— PowerPoint

— Windows
— Word

HH(l)OpMﬂIIHOH]—[bIe CIIPaBOYHbBIC CUCTEMBI:

- WNudopmannonHo-npasosas cucrema «l apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [nrocy» http://www.consultant.ru;

IIpodeccnonanbubie 6236l JAHHBIX:

- Pecypc «MammnocTpoenue» http://www.i-mash.ru.
- [Topran mammHocTpoeHus http://www.mashportal.ru.
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3bl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHHUITJIMHBI

HepequL MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrnieucHUs JAUCHUITIINHBI

Ne,

w/n Bun zansaruit Bua v HamMeHOBaHuE 000PY10BAHUS

1 Jlekuun CHEIHAIbHO 000PYIOBaHHBIE ayTUTOPHH C
MYJIbTUMEAUINHBIMU CPEICTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIIUMU BBIXOJI B CETh
WNHTepHeT; nomMeneHus A1 NpOBEACHUS ay IUTOPHBIX
3aHATHN, 000pYIOBAaHHBIC YUeOHON MEOEIbIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 06a3am
JAaHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIACChI.

2 | JlabopaTtopHbie pabOThI CHeNHaIbHO 000PYIOBAaHHBIE AYTUTOPHH C
MYJIbTUMEIUMHBIMU CPEJCTBAMU, CPEICTBAMHU
3BYKOBOCIPOU3IBCACHHUA U NUMCIOIIIMMHU BbIXOJ B CETh
WHTepHeT; noMelleHus Al IPOBECHUS Ay JUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIbIO; ayTUTOPUN
OCHAIIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM K Oa3am
JaHHBIX U CCTHU I/IHTepHCT; CTyAuHn; KOMIIBIOTCPHLBIC
KJIACChI.

3 | CamocrosTenbHas pabota | Oubinoreka, UMeronas paboune MecTa Jyisl CTYI€HTOB;
BBICTABOYHBIC 3aJIbl; AYAUTOPHHU, OCHAIIICHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTu MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
IMO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBep)KaeHa 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. AxmetoB H. C. O611jasi U HeopraHuueckasi Xumusi : yueOHUK Jist By30B / AxmetoB H. C. - 4-e u3f,.,
ucrp. - M. : Beici. mik., 2002. - 743 c. : un. - Bubmorp.: c. 727. - ISBN 5-06-003363-5.
2. KopoBuH H. B. O61mas xumus : yue6HUK 7151 By30B / KopoBuH H. B. - 4-e u3g., ucnp. u gor. - M. :
Beicim. mik., 2003. - 556 c. - bubmuorp.: c. 546. - ISBN 5-06-004403-3.
3. Aptemenko A. V. Opranuueckast XuMusi : YueOHUK /17151 By30B / ApremeHKO A. U. - 4-e u3z., mepepa0.
u jom. - M. : Beici. mik., 2000. - 558 c. : un. - bubnuorp.: c. 540. - ISBN 5-06-003834-3.
4. PewieHue 3a7jau 1o Kypcy "Xumus" /151 HeXuMU4eCKUX By30B : B 2 4. / dazees I. H., [IByiruaHckas
H. H., CrenanoB M. B., MarakoBa C. A. - M. : [lom niesaroruku, 2008. Y. 2. - 2008. - 63 c. - bubsuorp. B
KoHIIe 171aB. - ISBN 5-893382-120-3.
5. JTabopaTOpHBI MTPAKTUKYM T10 KypCy OpraHu4eCKOW XMUMHH : METO/I. YKa3aHHUs K BBITTOJTHEHHU!O /1a0.
paboT 1o Kypcy opranuueckoit xumun / Xmapuesa JI. A., CtenanoB M. b., Kagymeukuna P. C. [u 1p.] ;
pen. lony6es A. M. ; MI'TY um. H. 3. baymaHna. - M. : 3a-eo MI'TY um. H. D. bBaymana, 2011. - 40 c. :
WI.
6. 3a/1auu TI0 OpraHUYeCKOM XUMUH C peleHusMu : yueb. rocobue st By3oB / Kypiy A. J1., JIuBaH1[0B
M. B., YernpakoB A. B. [u ap.]. - 4-e u3a. - M. : BUHOM. Jlabopartopus 3Hanuid, 2017. - 349 c. - ISBN
978-5-9963-1321-1.
7. OpraHnyeckasi Xumusi : yueOHO-MeToanueckoe rocobue / BepeBkuH A. H., 3apybuna A. H., ViBankuH
A. H., KononoB I. H. ; MI'TY um. H. 3. baymaHa (HaLMoOHaIbHBIN 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.
8. Opranunueckasi xumusi / BepeBkun Anekceit HukosaeBuu, 3apybuHa Amxesia HukosaeBHa, VIBaHKUH
Anppeli HukonaeBuu, CeparokoBa FOnmust BnagumuposHa. - M. : 3a-8o MI'TY um. H. 3. BaymaHa,
2021. - [148] c. - ISBN 978-5-7038-5710-6.

2). I1.10. IEPEYEHD MTH®OPMAIIMIOHHBIX TEXHOJIOT' U, ICIIO/Tb3YEMBIX
PV U3YYEHUH JUCHUATLINHGI, BK/ITFOYASI IEPEUEHG ITIPOTPAMMHOTO
OBECHEYEHNSA 1 TH®OPMAIIIOHHBIX CIIPABOYHBIX CICTEM, YUTATH B
CJIEJYTIOILIEN PEJAKIAM:

10. ITepeueHs HMH(POPMAIUOHHBIX TEXHO/IOTHH, MCIO0/Ib3yeMbIX NPU W3yYeHUH JUCIHIITAHBI,
BKJ/II0Uasi MepeueHb NPOrpaMMHOro odecreuyeHus, HH(OPMALMOHHBIX CMIPABOYHBIX CHCTEM H
npodecCHOHATBHBIX 0a3 JJAaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- 7-Zip

- Foxit Reader

- JetBrains

- LibreOffice

- OpenOffice



ITpenogaBarenu Kadeapsi:

BepeBkuH A.H., foueHT (K.H.), KaHAWJaT XMMUUeCKUX HayK, AoLeHT, verevkin@bmstu.ru

3apybuHa A.H., 3aBeaytomiuii kKadenpoii (K.H.), KaHAWJAT TEXHUUECKUX HayK, [IOLIEeHT,
zarubina@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 OCHOBHO¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/Is1 OCBOEHISA JUCIUIIIAHBI, YUATATD B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhl U AOMO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. AxmetoB H. C. Ob11jasi U HeopraHuueckasi Xumusi : yueOHUK Jist By30B / AxmertoB H. C. - 4-e u3f,.,
ucrp. - M. : Beici. mik., 2002. - 743 c. : un. - bubmorp.: c. 727. - ISBN 5-06-003363-5.
2. Pemenue 3aziau 110 Kypcy "Xumus" /151 HeXUMHWUeCKUX By30B : B 2 u. / @agees I. H., [Isyn1vuaHckas
H. H., CrenaroB M. b., Matakoga C. A. - M. : [Tom niefaroruku, 2008. Y. 2. - 2008. - 63 c. - bubmuorp. B
KOHLIe 1aB. - [ISBN 5-893382-120-3.
3. KopoBun H. B. O61mas xumus : yueOHuK /17151 By30B / KopoBus H. B. - 4-e u3z., ucnp. u gorm. - M. :
Bricm. mik., 2003. - 556 c. - bubnuorp.: c. 546. - ISBN 5-06-004403-3.
4. Apremenko A. M. Oprannueckasi XUMus : YueOHUK /17151 By30B / ApreMeHKo A. U. - 4-e u3f., iepepad.
1 ot - M. : Beicm. mik., 2000. - 558 c. : wi. - bubmorp.: c. 540. - ISBN 5-06-003834-3.
5. JTabopaTOpHBI TTPAaKTUKYM T10 KypCy OpraHu4eCKOW XMUMHH : METO/I. YKa3aHHs K BBITTOJTHEHHUIO 1a0.
paboT 1o Kypcy opranuueckoit xumun / Xmapuesa JI. A., CtenanoB M. b., Kagymeukuna P. C. [u gp.] ;
pen. lony6eB A. M. ; MI'TY um. H. 3. baymaHna. - M. : 3a-so MI'TY um. H. D. baymana, 2011. - 40 c. :
WI.
6. 3a/1auu TI0 OpraHUYeCcKOM XUMUH C pelieHusMu : yueb. rocobue st By3oB / Kypiy A. J1., JIuBaHI[0B
M. B., YernpakoB A. B. [u ap.]. - 4-e u3z. - M. : BUHOM. Jlaboparopus 3Hanuid, 2017. - 349 c. - ISBN
978-5-9963-1321-1.
7. OpraHnyeckasi Xumusi : yueOHO-MeToanueckoe rocobue / BepeBkuH A. H., 3apybuna 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. BaymaHa, 2021. - 58 c. - bubnuorp. B KoHLle KH. - [ISBN 978-5-7038-5681-9.
8. Opranunueckasi xumusi / BepeBkun Anekceit HukosaeBuu, 3apybuHa Amxkesia HukonmaeBHa, VIBaHKUH
Anppeli HukonaeBuu, CeparokoBa FOnmust BnagumuposHa. - M. : 3a-8o MI'TY um. H. 3. BaymaHa,
2021. - [148] c. - ISBN 978-5-7038-5710-6.

2). I1.10. IEPEUEHD MTH®OPMAIIIOHHBIX TEXHOJIOT' Ui, UCIIO/Tb3YEMBIX
PV U3YYEHUM JUICIUATLIAHGI, BK/TFOYASI TIEPEUEHB ITIPOTPAMMHOTO
OBECHEYEHNA 1 TH®OPMAIIVIOHHBIX CIIPABOUYHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJAKIAM:

10. ITepeueHs H(POPMAIHMOHHBIX TEXHO/IOTHH, MCI0/Ib3yeMbIX MPU U3yYeHUH JUCIHIIAHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HH(POPMALMOHHBIX CMIPABOYHBIX CHCTEM H
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMMHoe obecrnieueHmue:
- 7-Zip

- Foxit Reader

- JetBrains

- LibreOffice

- OpenOffice



IIpenogaBarenb Kadegpsbl:

BepeBkuH A.H., foleHT (K.H.), KaHAWJAT XMMUUeCKUX HayK, AoLeHT, verevkin@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. AxmetoB H. C. Ob11jasi U HeopraHuueckasi XuMusi : yueOHUK Jyist By30B / AxmetoB H. C. - 4-e u3f,.,
ucrp. - M. : Beici. mik., 2002. - 743 c. : un. - Bubmorp.: c. 727. - ISBN 5-06-003363-5.
2. Pemenue 3aziau 1o Kypcy "Xumus" /151 HeXUMHWUeCKUX By30B : B 2 u. / @agees I. H., [Isyn1vuaHckas
H. H., CrenaroB M. b., Martakoga C. A. - M. : [Tom niefaroruku, 2008. Y. 2. - 2008. - 63 c. - bubmorp. B
KOHLIe 1aB. - ISBN 5-893382-120-3.
3. Koposun H. B. O61mas xumust : yueOHuK /7151 By30B / KopoBus H. B. - 4-e u3z., ucnp. u gorm. - M. :
Boici. mik., 2003. - 556 c. - bubnuorp.: c. 546. - ISBN 5-06-004403-3.
4. Apremenko A. M. Opranuueckasi XUMusi : YueOHUK /17151 By30B / ApreMeHKo A. U. - 4-e u3f., epepad.
1 por. - M. : Beicm. mik., 2000. - 558 c. : wi. - bubmorp.: c. 540. - ISBN 5-06-003834-3.
5. JTabopaTOpHBI TTPAaKTUKYM T10 KypCy OpraHu4eCKOW XUMHH : METO/I. YKa3aHHsI K BBITTOJTHEHHU!O 1a0.
paboT 1o Kypcy opranuueckoit xumun / Xmapuesa JI. A., CtenanoB M. b., Kagymeukuna P. C. [u gp.] ;
pen. Tony6eB A. M. ; MI'TY um. H. 3. baymaHna. - M. : 3a-so MI'TY um. H. D. baymana, 2011. - 40 c. :
WI.
6. 3a/1auu TI0 OpraHUYeCKOW XUMUH C pelieHusMH : yueb. rocobue st By3oB / Kypiy A. J1., JIuBaHI[0B
M. B., YernpakoB A. B. [u ap.]. - 4-e u3a. - M. : BUHOM. Jlabopartopus 3Hanuid, 2017. - 349 c. - ISBN
978-5-9963-1321-1.
7. OpraHnyeckasi Xumusi : yueOHO-MeToanueckoe rocobue / BepeBkuH A. H., 3apybuna A. H., ViBankuH
A. H., KononoB I'. H. ; MI'TY um. H. 3. baymaHa (HaLMOHaIbHBIN UCC/Ie0BaTe/IbCKUM YH-T). - M. : U31-
Bo MI'TY um. H. 3. Baymana, 2021. - 58 c. - bubnuorp. B KoH1le KH. - ISBN 978-5-7038-5681-9.
8. Opranunueckasi xumusi / BepeBkun Anekceit HukosaeBuy, 3apybrHa Amkesuia HukosaeBHa, VIBaHKUH
Anppeli HukonaeBuu, CeparokoBa FOnust BnagumuposHa. - M. : 3a-8o MI'TY um. H. 3. BaymaHa,
2021. - [148] c. - ISBN 978-5-7038-5710-6.

2). I1.10. IEPEUYEHD MTH®OPMAI[IOHHBIX TEXHOJIOT MIA, UICIIO/Tb3YEMBIX
PV U3YYEHWH JVICIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHNA 1 TH®OPMAIIIOHHBIX CIIPABOYHBIX CICTEM, YUTATH B
CJIEJYTIOILIEN PEJTAKIAM:

10. ITepeueHs HH(POPMAIMOHHBIX TEXHOIOTHH, MCII0/Ib3yeMbIX MPU U3YYeHUH JUCIHUIITAHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HH(GOPMALMOHHBIX CMIPABOYHBIX CHCTEM H
npodecCHOHATBHBIX 0a3 JJAHHBIX

IIporpaMmmMHoe obecrnieueHmue:

- 7-Zip

- ABBYY FineReader (8,9,10,12)
- LibreOffice

- Mozilla Firefox

- Mozilla Thunderbird

- OpenOffice



IIpenogaBarenb Kadegpsbl:

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



