CTEPJINTAMAKCKHNI ®UJIAJ
OEJIEPAJIBHOI'O 'OCYJAPCTBEHHOI'O BIO/DKETHOI'O ObPA3OBATEJIBHOI'O
YYUYPEXJAEHMA BEICIHEI'O OBPA3OBAHUA
«BAIIKMPCKUIN TOCYJIAPCTBEHHBI YHUBEPCUTET»

®dakynbTeT Ecmecmeennonayunuiii

Kadenpa Xumuu u Xumuueckoi mexHonozuu

PaGouyas nporpamMma qucuunJInHbI (MOIYJIs1)

MUACHUILINHA Konnouonas xumusn

bnok b1, éapuamuenaa wacmo, 61.B./[B.04.01

LUK JUCIUIUIMHBI M €ro YacTh (0a30Bas, BApHATUBHAS, JUCIUILIHHA [0 BEIOOPY)

HampaBnenue
20.03.01 Texnocghepnan 6ezonacnocmo
KO HAaMMCHOBAaHUC HAIIPABJICHUA
[Iporpamma

Hoswcapnas 6e3onacnocmo

dopma 00ydeHust
3aouynas

s mocTynuBIIMX Ha 0O0y4YEeHHE B
2020 r.

Pa3zpaboTunk (cocTaBUTEND)
K.X.H., 00UeHm

bozomaszoea A. A.

ydeHasl CTeNeHb, T0KHOCTh, DO

Crepnutamak 2022



1. [lepeyeHb MIIAHNUPYEMBIX Pe3yJIbTATOB 00YUYEHHS MO0 JUCUUIIIMHE (MOIYIIIO) .....ceeeennnnee. 3
1.1. Ilepeuens MmIaHUPYEMBIX PE3YJIbTATOB OCBOCHUSI 00Pa30BaTEIIbHON MTPOTPAMMEHI .......... 3

1.2. [lepedenp MmIaHUPYEMbIX PE3yIbTATOB 00YUESHHS 110 AUCHHUIUIMHE (MOJYJIIIO),
COOTHECEHHBIX C IJIAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbHON IPOrpaMmbl .3

2. MecTo TUCUMILIMHBI (MOYJISAA) B CTPYKTYPe 00pa30BaTeJIbHOM MPOTPAMMBDBI ............ceeenn... 3

3. O0beM JUCHUIIMHBI (MOAYJIs) B 3aUeTHBIX ¢IMHUIAX € YKA3aHUEM KOJIUYeCTBA
aKaJeMHYeCKHX WM ACTPOHOMUYECKHMX YACOB, BbI/IEJIEHHbIX HA KOHTAKTHYIO padoTy
00y4yaIIUXCH ¢ nmpenojaBaresieM (110 BUAAM YUeOHbIX 3aHATHI) U HA CAMOCTOSITEJIbLHYIO
PADOTY OOYUAROIIIMIXCI ..ccenuuvrreeeuureeeesuereeesaauseeeeassseeessasseseesssnseeessssssseessasssseesssnseeeessssseesssnssneessnnns 4

4. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesam) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX YaCOB U BH/I0B Y4eOHBIX
221 0 1 )7 PP PPPPRPNE 4

4.1. Paznenbl IUCHUIUIMHBI U TPYAOEMKOCTh IO BUJIaM y4eOHBIX 3aHSTHI (B
AKATIEMHIUCCKIX TACAX ) +euvveerurreesureeesuseeesseeesseeesseeassseesssseesssseesnsseesnssessnseessnseeesnseessnseessnseesnns 4

4.2. ConeprkaHue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 PA3AETAM (TEMAM) «..evernveenereanrennses 5

5. YueOHO-MeTOANYecKOe o0ecnieyeHne 11 CAMOCTOSITeIbHOI pa0oThl 00y4alOIIUXCH 110

JTUCIHHMITIIMHE (MOILYJTEO) ..c.uuveiiuitieiiteeeiteeeisteeeisteeeasteeebeeeebaeeeabeeesbseesaseeeabeeesabeeesabeessnbeeesaneeesnneesans 6
6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecnieYeHue TUCHUILINHBI (MOAYJS) .......... 6
6.1. [Tepeuens yueOHOM JIUTEPATYPHI, HEOOXOAUMOM N1 OCBOCHUS TUCHUTUIHHEI ............... 6

6.2. [lepeueHb AJIEKTPOHHBIX OMOJIMOTEYHBIX CUCTEM, COBPEMEHHBIX IPO(ECCUOHATbHBIX
0a3 TaHHBIX U MH()OPMAITMOHHBIX CITPABOUHBIX CHCTEM ....everveerrieurenreerenresseesseeseseensesssesnens 6



1. [lepeyeHb MIAHNUPYEMBbIX Pe3yJIbTATOB 00YUYEHHS 10 JUCHHUILIIMHE (MOTYJIIO)
1.1. IlepevyeHb MJIaHMPYEeMBbIX Pe3yJbTATOB OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

BbinyckHHMK, OCBOMBIIMII NporpamMmy BBICIIErO OOpa3oBaHMs, B paMKax H3ydaeMmoun
TUCIUIUIMHBI,  JOJDKEH  Oo0JiajaTh  KOMICTCHIHUSMH,  COOTBETCTBYIOIIMMH  BHJaM
npodeccuoHaNbHOM e TeIbHOCTH, Ha KOTOPbIe OPUEHTHPOBAHA MPOrpamMma:

CriocoOHOCTBIO aHATM3UPOBATh MEXAHW3MBI BO3/ICHCTBUS OIMTACHOCTEH HA YeIOBEKa, ONPEACSITh
XapakTep B3aUMOJICHCTBUS OpraHU3Ma YeJIOBEKa C OTMIACHOCTSIMH CpeJlbl OOUTaHHS C YIETOM
crenupHUKI MEXaHW3Ma TOKCHYECKOTO AEHCTBHS BPEAHBIX BELIECTB, YHEPTETUIECKOTO
BO3JICHCTBUS 1 KOMOMHUPOBAHHOTO JIeiicTBUS BpeaHbIX pakTopos (I1K-16)

1.2. IlepevyeHb MJIAaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbl

®opmupyemasi KomneTreHuus (¢ JTanbl I[InanupyemMble pe3yJbTaThl
YKa3aHueM Ko/Ja) popMmupoBanus 00y4eHMsl 0 JUCHUIJINHE
KOMIIETEHLM U (MoxyJi0)

CriocoOHOCTBIO aHAIM3UPOBATH 1 sran: 3Hanus OOyyaromuiicst TOJKEH 3HATh:
MEXaHHU3MbI BO3JICHCTBHSI ONTaCHOCTEH OCHOBHBI€ MTOHATHS U TEPMHUHBI
Ha YeJIOBEKa, OTPENIEISTh XapaKkTep JVICIUTUIAHBL, TOBEPXHOCTHOE
B3aMMOJICICTBHS OpraHn3Ma 4eloBeKa ¢ HATSDKEHHE U TIOBEPXHOCTHYIO
OTIACHOCTSIMH CpeJIbl OOUTAHUS C YIETOM SHEPIHIO; MPOIECCHI
crenupuKd MeXaHu3Ma TOKCUYECKOTO azcopOLuu, aire3uu, KOre3uu,
JEHCTBUS BPEIHBIX BEIICCTB, CMauyMBaHMS, PACTCKAHHUS,
SHEPreTUYECKOro BO3ACHCTBUS U KaIlWUIIPHOM KOHJCHCAIIUU.
KOMOWHUPOBAHHOTO JICHCTBUS BPEIHBIX | 2 3Taml: Y MEHUS OOyyaromuiicst TOMKEH YMETh:
daxropos (ITK-16) MPUMEHSTD MOJTYYCHHBIC

TCOPECTUYCCKUC 3HAHUA ITPHU
PCIICHUHN 3a1a4

npodecCuoHaNTbHON
JESATEIIBHOCTH
3 oram: Brnanenuss =~ OOyuarommiicst 10JKeH
(HaBBIKM / OTIBIT BJIAJIETh!
JESATEIIBHOCTH) BJIa/IETh IPAKTUYECKUMHU

HaBbIKaMH CHHTC3a,
HCCICAOBAHUS JUCIICPCHBIX
BCIUICCTB U MOBCPXHOCTHBIX
SIBJICHUI C MCTOJIb30BaHUEM
UMCIOIINXCs METOIHUK

2. MecTo AuCHHMILVINHBI (MOYJI51) B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMBbl

Jl1st OCBOCHMSI TUCIMITIMHBI HEOOXOMMbI KOMITETEHIINH, C(POPMUPOBAHHBIE B paMKaX HU3y4eHUS
CIENYIOMUX AUCHMILTUH: Dkojorusi, Mcropus spomonuu 6uochepsl U TexHochepsl, Xumus,
Marematnka, Meauko-6Monorndeckue OCHOBBI Oe3omacHocTH, Hoxkconorus, ®usnko-
XUMHYECKHE OCHOBBI PAa3BUTUS U TYIIEHHA NoXkapoB, Dusnka, AHaIUTHYECKAs XUMHUS,
Oprannueckas xumus, Puznueckass XUMHUS.

JMcuumirHel, I KOTOPBIX  OCBOGHME  JIaHHOM  JUCHMIUIMHBI ~ HEOOXOAMMO  Kak
npenuecTsyromee: GU3nKo-XxuMUYecKrue METO/IbI aHaNIM3a, JPrOHOMUKA U O€30MacHOCTh TPY/Ia.
Jucnummnza «KomutonaHas XuMus» OTHOCUTCS K BapUaTUBHOM YacTH.

JucnummHa usydyaercs Ha 4 kypee B 7, 8 ceMecTpax
3



3. O0beM JUCUMIIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIAX ¢ YKa3aHHMEeM KOJIUYeCcTBa
aKaJeMHYeCKHX WM ACTPOHOMUYECKHMX YACOB, BbI/IEJIEHHbIX HA KOHTAKTHYIO padoTy
00y4aromuxcs ¢ npenogaBaresieM (o BUAaM Y4eOHbIX 3aHATHII) K HA CAMOCTOSATEILHY IO
padoTy 00y4aImuxcs

O6mast Tpy10eMKOCTh (00beM) TUCIUILTUHBI cocTaBiisgeT 108 akan. 4.

Bcero uacos

O0beM TMCUMILINHBI 3aounas popma
o0yueHust

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI 108
VY4eOHBIX 4YacOB Ha KOHTAKTHYIO PadOTYy € IpenojaBaTesieM:

b (9900517 6

IIPAKTUYECKUX (CEMUHAPCKUX ) 4

1ab0pPaTOPHBIX 4

apyrue Gopmbl KOHTaKTHOH padoTsl (PKP) 0,2
Y4eOHbIX YacOB Ha KOHTPOJIb (BKITIOYAst Yachl MOJATOTOBKH): 3,8

3ayer
Y4eOHBIX YaCOB HA CAMOCTOSITEIILHYIO pa0d0OTy 00YJIarOIIHXCS 90
(CP)

DopMbI KOHTPOJIA CemecTpbl

3a4er 8

4. Coep:kanme TUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3jesiaM) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B Y4eOHBIX
3aHATHI

4.1. Pazaenbl TUCHUNIMHBI M TPYAOEMKOCTD 110 BUJIaM y‘leﬁHle 3aHATHH (B
AKAACMHUICCKHUX qacax)

Buabl yueOHbIX 3aHATHI, BKJIIOYAS
CaMOCTOSITEILHYI0O PadoTy
00y4YaKIIHUXCSl M TPYA0EMKOCTD (B

Ne HaumenoBanue pasgesa / Tembl
qacax)
n/n AUCHUTLTNHBI
KonTakTHas padora ¢
npenogaBaresiemM Cp
Jlek IIp/Cem Jlao
1.5 Tewma 5. MonekynsipHO-KHHETHYECKHE, 0 0 0 20
ONTHYECKHE CBOMCTBA TUCTIEPCHBIX CUCTEM.

1.4 Tema 4. YCTOWYNUBOCTH TUCIIEPCHBIX CUCTEM. 0 0 2 20

1.3  Tewma 3. MeToabl MOJTydeHUs TUCTIEPCHBIX 2 0 2 20
cucreM. OGpa3oBaHUE U CTPOCHUE TBOHHOIO
IIEKTPUIECKOTO CIIOS.
DJIEeKTPOKUHETUYECKUE SIBICHUS.

1.2 Tewma 2. [loBepxHOCTb pa3zzena ¢a3 u 2 4 0 20
KalWUISIpHBIC SIBJICHUs. [[0BEpXHOCTHBIE
SIBJICHHUSL.

1.1 Tewma 1. Komnouanast XumMusi Kak HayKa o 2 0 0 10
JIUCTICPCHBIX CUCTEMAaX M MIOBEPXHOCTHBIX
SIBIICHUSAX.

1 | OcHOBBI KOJLUIONIHOA XMMHUH 6 4 4 90




HTroro 6

4 4 90

4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Kypc naboparopHbIX 3aHATHN

No HanmeHoBaHue pa3jiesia / TeMbl M CUMILIUHBI Conepxanue

1.4 Tema 4. YCcTONYMBOCTD AUCIIEPCHBIX CUCTEM. Pa6ora 1. CpaBHenue
KOaryJIMmpyrouero AeicTBus
AJIEKTPOJIUTOB.
Pa6ota 2. Bzaumnas
KOAaryJisiius.

1.3 Tewma 3. MeToapl OJIYyYEHUS JUCTIEPCHBIX CUCTEM. Pa6ota 1. [Toyuyenue 30eit
OO0pazoBaHue M CTPOCHUE ABOWHOTO JIEKTPUICCKOTO METO/IOM 3aMEHbI
CN0sA. DIIEKTPOKUHETUYECKUE SIBJICHUSA. pPacTBOPUTEIIS.

Pa6ora 2. [Tomyuenue 301ei
XUMUYECKUMH METOJaMHU.
Pa6ota 3. [Tonyuenue 30515
Fe(OH)3.
1  OcHOBBI KOJLIOMAHOH XUMHH
Kypc JIeKIMOHHBIX 3aHATHI
Ne  HauMmeHoBaHue pa3jaesa / TeMbl Conepxanue
AUCHHILIMHBI

1.3 Tema 3. MeTobI NONy4EHUS XuMuyeckast M pu3ndeckasi KOHICHCAIHs.
JUCTIEPCHBIX CUCTEM. [Menrtuzarusi. MeToapl OYMCTKH IUCTIEPCHBIX CUCTEM.
OO6pazoBaHue U CTpOCHUE CrpoeHnue KouIouaHbIX yacTull. Muneinna. J[BoiiHon
JIBOMHOTO AJIEKTPUUECKOTO CIIOSI. anextpuueckuit cioit (A3C). Moaenu crpoenus 12C
DNEeKTPOKMHETUYECKHUE SIBJICHUSI. (reopus ['enbmromsia, ['yu-Uenmena, lltepna).

DIIEKTPOKUHETHYECKUE SIBJICHUS: dIIEKTpodopes,
ANEKTPOOCMOC, MOTEHIIMAIIBI TEUEHUS U OCEAaHUsl.
DIIEKTPOKUHETHYECKUI TTOTCHITHAT.

1.2 Tewma 2. IloBepxHocTh pazaena ¢a3  [Ipupoma moBepxHOCTHOI SHEeprun. [loBepxHOCTHOE
Y KalWUISPHBIE SIBICHUS. HaTspKkeHue. TepMoInHaMHUKa TOBEPXHOCTHBIX
[ToBepXHOCTHBIE SIBJICHUS. saBiennid. Kanunnsipuele sisienus. Koresus u

aaresust. CmauuBanue. Ancop6mus. [loBepxHOCTHaAs
AKTUBHOCTH M TIOBEPXHOCTHO- aKTUBHBIC U
MMOBEPXHOCTHO-MHAKTUBHBIE BEILIECTBA.

1.1 Tema 1. Konnmounnas XumMust Kak OcHOBHBIE TOHATHS KOJUTOMIHON XUMUHU, OOBEKTHI 1
HayKa O IUCIIEPCHBIX CUCTEMaX U IIeJIM u3ydeHus. B3auMocCBsI3b KOJIJIOMIHON XUMHH C
MMOBEPXHOCTHBIX SIBJICHUSX. JPYTUMU XUMUYECKUMHU JUCUUTIIIMHAMUA. OCHOBHBIE

ATarbl Pa3BUTHS KOJUIOUIHOW XUMHH. J(ucniepcHbie
CUCTEMBI: IPU3HAKH, KIacCU(UKAIIHSI, OCOOEHHOCTH.
[ToBepXHOCTHBIE SBIICHUS.

1  OcHOBBI KOJUIOMIHOI XUMHH

Kypc mpakTudecknx/ceMuHapCKuX 3aHATUN

Ne HaumenoBanue pazaesia / TeMbl Conepxanue
AUCUMILINHBI
1.2 Tewma 2. IloBepxHOCTh pazaena ¢a3 u IToBepxHOCTHOE HaTskeHue. Koresus u

SABJICHUA.

KalmWJIIAPHBIC SIBJICHUS. HOBerHOCTHLIe

anresusi. CmaunBanne. KanwuisapHbie
SABICHUS. AJCOpOIIHSL.




1 \ OCHOBBI KOJLJIOMTHOM XUMHUH

5. Y4ueOHo-MeTOAHYeCKOE 00eceueHune 1JIsl CaMOCTOATEIbHOH padoThl 00y4alommxcs mo
AUCUUIIMHE (MOAYJIIO)

1. Cymm, B.JI. OcHOBBI KOJUIOMIHOM XuMHUH: ydeO. mocobue mist crya. / b. JI. Cymm. - M.:
Axanemus, 2006. - 238c. (Kos-Bo 3K3eMILIIPOB: Beero - 20).

2. Kpyrnskos, [1.M. ®usndeckas v KOJUIOUAHAS XUMUS: y4eO. mocodue s CTy. CTPOUT. CIIell.
/ TI. M. Kpyrmsxos, T. H. Xackoa. - 3-¢ u3a., ucnp. - M.: Beicm. mik., 2010. - 317¢. (kon-Bo
9K3EMILISIPOB: BCero - 14).

3. Wlykun, E.JI. Kommougnast xumust: yaeOnuk ais cryn. By3os / E. JI. Hlykun; E.JI. Hlykun,
A.B.Ilepuos, E.A. Amenuna. - 3-¢ u3f., nepepad. u non. - M.: Beici. mik., 2004. - 444c¢. (kon-BO
9K3EMILISIPOB: Beero - 11).

6. YueOHO-MeTOAMUYECKOE U MH(POPMALIMOHHOE o0ecTedeHue JUCIUNINMHBI (MOIYJIA)
6.1. Ilepeuennb y4ueOHoii JJuTEPATYPDHI, HEOOXOAUMOM 1JIA OCBOECHUS JUCHUIJIMHBI
OcHoBHasi yueOHasi IuTepaTypa:

1. Cymwm, B.JI. OcHOBBI KOJuTOMIHON XUMuH: yuebd. ocodue mis cryn. / b. JI. Cymm. - M.:
Axanemus, 2006. - 238c. (Ko1-Bo 3K3eMILIIPOB: Beero - 20).

Jlono/IHUTeIbHASL y4eOHAas JInTepaTypa:

1. Kpyrmskos, [1.M. ®Ousndeckas u KOUIOUIHAS XUMUS: yueO. MOCOOHe JJIsi CTY/. CTPOUT.
coern. / I1. M. Kpyrnskos, T. H. XackoBa. - 3-e u3a., ucnp. - M.: Beicu. mik., 2010. -
317c. (KOI-BO IK3EMILISPOB: Beero - 14).

2. Myxun, E.J. Komnounnas xumus: yueOHuk s crya. ByzoB / E. JI. Ulykun; E.J.
[yxuH, A.B.IleprioB, E.A. Amenuna. - 3-¢ u3n., nmepepad. u gom. - M.: Beicmn. mk.,
2004. - 444c. (KOI-BO DK3EMILISPOB: Beero - 11).

6.2. Hepeqeﬂb JIEKTPOHHBIX OHMOJIHOTEUHBIX CUCTEM, COBPEMECHHBIX l'[pO(l)eCC]/IOHaJ'IbHI)IX
0a3 JAaHHbIX U I/IHq)OpMaIII/[OHHLIX CIIPABOYHBIX CUCTEM

Nen/n  HammenoBaHHe JOKYMEHTA ¢ YKA3aHHEM PEKBH3NTOB



