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1. IEJI OCBOEHMSI YUEBHOM JUCHUTIINHBI

(DI/I?;I/I‘ICCKaSI XUMUA — HayKa 0 3aKOHOMepHOCTSIX XUMHNYCCKUX HpOL[eCCOB U XUMHNYCCKUX
sBiieHuH. OHA OOBSCHSCT 3TH SBJICHUS Ha OCHOBE (DYHIaMEHTAIBHBIX IMOJIOXKCHUH (PU3UKH 1
CTpeMI/ITCSI K KOJII/I‘ICCTBGHHOMY OIMIMCAHUIKO XUMHNUYCCKHUX HpOHeCCOB. L[eHTpaJIBHOﬁ ABJIICTCA
po0JIeMa yCTaHOBJICHHUS CBSI3U MEK/y CTPOSHUEM BEILECTBA U €r0 PeaKIIMOHHON
CIIOCOOHOCTHIO.

COBpEeMEHHOMY CITELIUAIKMCTY B 00JIACTH TEXHOC(HEPHOI 0€30IaCHOCTH HEOOXO MBI 3HAHUS
OCHOB q)H?;H‘-IGCKOﬁ XUMHUHA. CDI/BI/ILIGCKaSI XUMUA — HayKa (0] 3aKOHOMepHOCT$IX XUMHUYCCKUX
IIPOIIECCOB M XMMHYCCKHX sBJICHHA. OHa OOBSICHSIET 3TH SIBJICHHUS HAa OCHOBE (PyHIaMEHTAIbHBIX
HOJ'IO)KGHI/II;'I (bH?;HKH nu CTpeMI/ITCﬂ K KOJ'II/I'-IGCTBCHHOMy OIIMCAHHNIKO XUMHNUYCCKUX HpOI_[eCCOB.

B ¢BsI31 ¢ 3TUM OCHOBHOM LIEJIbIO HACTOSIICH TUCIIUIUIMHBI SBJIIETCS (POPMUPOBAHUE
MIPEJICTABICHUIA O CBI3SX MEKIY CTPOSHUEM BEIIECTBA U €r0 PEaKIIMOHHON CITIOCOOHOCTBIO.
KoHkpeTHO-TIpakTH4ecKas 1e)ib U3yYCHHS JUCIUIUIMHBI CBsi3aHa ¢ (opMaMu U yCIOBUSIMHU
HpI/IMeHeHI/Iﬂ XUMHUYCCKHUX 3aKOHOB 1 HpOHeCCOB B COBpeMCHHOﬁ TEXHHUKE, OIIACHOCTAMHU C 3TUM
CBSI3aHHBIMU.

Jucunmmna «Xumus puszndeckas 0azupyercs Ha 3HAHUAX, TOTYYCHHBIX TPU H3YYCHUU
JUCIUIUIAH «DPu3nkay, «XuMHs 001as ¥ HeOpraHuveckas», «XUMHUs opraHudeckas», «Bpiciias
MaTeMaTHKa.



2. MECTO YUYEBHOMH JUCHUILJINHBI B CTPYKTYPE OII BO

VYuebnas qucuuiuiHa "@usndeckas XuMus" oTHocuTes K 010Ky 1 "ucuurimab
(Momynn)" ¥ BXOJUT B €ro 0a30BYIO YacCTh.

2.1. HaumeHoBaHUs NpeaIIeCTBYOIIMX AUCIHILIAH

Jis u3y4eHust JTaHHOW JUCIUILTUHBI HEOOXOIUMBI CIICTYIOIINE 3HAHUS, YMCHHUS U
HaBBIKU, POPMUpPYEMbIE TIPEIIIECTBYIOUMMH IUCHUTUTMHAMU:

2.1.1. Bpicuiag MaTeMaTHKA '

3HaHus: 3HATh CyTh MAaTEMAaTHYECKUX METOJIOB UCCIICIOBAHUS, KPH-TEPUN MX TIPUMEHECHUS K
pa3IMYHBIM 00bEKTaM

VYmenus: YMmeTs HO,I[6I/IpaTB MATEMAaTHYCCKHUE METOAbBI K UCCJIEA0BA-HHUIO HpO(l)eCCI/IOHaJ'IBHBIX
3aaa4 1 J1€J1aTb BBIBOJbI

Happixu: BJIaIleTI) CHUHTC30M IOJTYYCHHBIX OTBETOB K HpO6H€MaM, ONnpeaAcCIATL HEHHOCTDb
IMMOJIYYCHHBIX PE3YJIbTATOB, YMCTh IIC-PECMATPHUBATL CBOU PE3YJILTATHI.

2.1.2. duzuka:
3HaHI/I$I: 6330BI)I€ 3aKOHBI GCTGCTBeHHOHay‘-IHI)IX OUCIHUIIIINH

YMeHHs: UCTI0IB30BATh OCHOBHBIE 3aKOHBI (DU3UKU B TIPO(PECCHOHATBHOM eI TeTbHOCTH,
IIPUMEHSATD UX Ha IPAKTUKE

HaBbIKH: BBICOKOMH eCTeCTBeHHOHay‘IHOﬁ KOMIICTCHTHOCTBIO
2.2. HauMeHoBaHue mocJie Ay omuXx JUCHUIIINH

Pe3y.]'IBTaTI)I OCBOCHMU A NUCHUIITIMHBI UCITOJIB3YIOTCA NP U3YYCHHUHU IMMOCICAYIOIIUX
y‘Ie6HBIX JUCHUIIINH:

2.2.1. Kontpons u sxomoHuTOpuHT OC

3HaHus: 3HaTh U MOHUMATh BUJIbl HETAaTUBHOI'O BO3JIEHCTBUS X039HCTBEHHOM €A TEIbHOCTH Ha
OKPY’KaIOIIYIO cpely; TpeOoBaHMs K METoJlaM U MpUOOpaM KOHTPOJIS IVIaBHBIX IMOKa3aTesen
COCTOSIHUS M 3arpsizHeHus: o0bexkToB OC

YMeHus: OlIeHUBaTh COCTOSIHUE OKPY’Katollel cpe/ibl (B TOM YHCIIE - BO3AYIIHOM, BOJHOM,
MOYBEHHOH cpejl) B COOTBETCTBUU C ICHCTBYIOIIMMU HOPMaTUBAaMM;0LIEHUBATh YPOBEHb
Bo3eiicTBus npeanpusatus Ha OC, npeayiaratb Mepbl 10 €ro COKPAILEHUIO, BRIOUPATh JUIs
o0ecreyeHns ITUX MPOrpaMM Hanbosee NOAXOAAIINE METOABI (METOIUKH ), TPUOOPHI U JpyTUe
TEXHUUYECKHE CPEJICTBA KOHTPOJIA U aHAIM3a 00bekToB OC

HaBpIku: HaBbIKaMH UCTIOB30BAHMS, HOPMATUBHON JOKYMEHTAIIMH B 00JIACTH PAIIMOHATIEHOTO
MIPUPOAOIIOIB30BAHNS U OXPaHbl OKPYKAIOIIEH Cpe/ibl;HaBbIKAMU UCIIOJIb30BaHUS PACUETHBIX
METOJIMK 1O OLIEHKE BO3/ieicTBUA npeanpustui Ha OC, maTel 32 HEraTUBHOE BO3/EHCTBHUE Ha
OC, HOpMaTUBHOM TOKYMEHTAIIMU B 00J1aCTH PAIIMOHAIBHOTO MPUPOIOTIOIH30BAHUS U OXPaHbI
OKPYKaroIlei cpebl

2.2.2. ®U3UKO-XMMHYECKHE MPOIECChl B3auMOoAeHCTBHs 3arpsa3Henuit ¢ OC

3HaHMs: 3HATh U HOHMMAThL OCHOBHEIE BHJILI HeraTUBHOTO Bo3AcHcTBUS Ha OC, BUIBI
3arpsA3HCHUN3HATh U IOHUMAaTh OCHOBHBIE BUbI HETAaTUBHOTO BO31ecTBUS HA OC, BUIbI
3arps3HeHUN3HaTh U MIOHUMATh OCHOBHBIE BU/bl HETaTUBHOTO Bo3AeicTBus Ha OC, BUABI
3arpsA3HEeHUI



YMmenus: YMeTb uACHTU(PHUIMPOBATE BEIIECTBA-3arPA3HUTENHN, IIPOLIECCHI U IPEPUATHS,
OKa3bIBaroUIMe HeraTuBHoe BiausHUe Ha OC, mpeuiaraTte MEpBI 110 €r0 COKPAILECHHUIO,
MOHHUTOPHHTY YMETh UACHTH(PHUINPOBATH BEIECTBA-3aIPA3HUTEIH, IPOLIECCHI M IPEAIPUATHS,
OKa3bIBaloUIMe HeratuBHoe BiausHUe Ha OC, mpeuiaraTe MEpBI 110 €r0 COKPAILECHHUIO,
MOHUTOPHHTY YMETh UACHTH(PHUINPOBATH BEIECTBA-3arPA3HUTEIH, IPOLIECCHI U IPEAIPUSITHS,
OKa3bIBalOUIMe HeraTuBHOe BiausHUe Ha OC, mpeiaraTte MEpBI 110 €r0 COKPAILECHHUIO,
MOHUTOPHUHTY

Hagpbiku: BrnageTs HaBbIKaMH UCIIOIB30BAHUS PACUETHBIX METOAMK IO OLICHKE BO3/IEHCTBUS
npeanpustiii Ha OCBnaneTs HaBBIKaMH HCTIOJIB30BAHKS PACUETHBIX METOIUK I10 OIICHKE
BO3zelicTBUs npennpusatuid Ha OCBnageTs HaBbIKaMU UCTIOIb30BAHMS PACYETHBIX METOAMK IO
OlIEHKE Bo3jaeicTBUs npeanpusituii Ha OC



3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIIMIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTAaTC OCBOCHUA NUCHUIUIMHBI CTYACHT JOJIKCH:

Ne
i Kon n Ha3BaHNE KOMIIETEHIINN OsxupaeMble pe3yabTaThl
1 OK-7 BageHneM KyJabTypoil 6€301MacHOCTH U 3HAaTh ¥ TIOHUMAaTh: OCHOBHBIC HATIPABIICHHUS
PHCKOPHEHTHPOBAHHBIM MBIIIUICHUEM, TIPH MPUMEHECHUS U PA3BUTHS TEXHUKH (PU3NKOXMUMHUUECKUX
KOTOPOM BOIPOCHI 0€30MIaCHOCTH M COXPAHEHUsI | UCCIIEJOBAaHHMH B POU3BOJICTBEHHBIX H AP. YCIOBHAX
OKpY KaloIIeH Cpelibl pacCMaTpUBAIOTCS B
KauyecTBE BaAKHEUIINX MPHOPUTETOB B )KU3HU U | YMETh: BEIOMpaTh HE0OOX0IMMOE CPEACTBO HIIH METO]
JIeSITeIIbHOCTH; (M3UKOXUMHYECKOTO HCCIICTOBAHUS ISl OLICHKH
COCTOSIHHS CPEJIbl MM TEXHUYECKOI'0 OOBEKTa
Brnaners: HaBbIKaMH PabOTHI C OCHOBHBIMH CPEIICTBAMHU
(MBUKOXUMHYIECKOTO aHAIN3a.
2 OK-10 crrocoOHOCTBIO K TTO3HABATEIHHOM 3HaTh ¥ TOHUMATh: OCHOBHBIE METO/bI HAYYHBIX

JCATCIBHOCTH.

I/ICCJ'Ie[[OBaHI/Hjl, TCOPECTUYCCKNE OCHOBBI XUMUU:
TMMOHUMATh CTPOCHUEC BCUICCTB, TCOPCTUYCCKHUEC OCHOBBI
XUMHUYCCKUX IPOLECCCOB, HOHNMATh 3aKOHOMCPHOCTHU
MNPOTCKAaHUA XUMHUYCCKUX peaKHHﬁ; OITACHBIC CBOMCTBA
XUMHUYCCKHUX BCHICCTB U XUMHUYCCKUX IIPOLICCCOB

YMeTh: IpUMEHATh MaTEMaTUUECKUE U XUMUYECKUE
MOJEIH JUJIs ONUCAHUS Pe3yIbTaTOB UCCIICIOBAHUM,
CIJTAHUPOBATh U MPOBECTH 3KCIIEPUMEHT, ONKUCATh
pe3yJbTaThl SKCIIEPUMEHTA [IPU TTIOMOILN XUMHUYECKUX
3aKOHOB U (POPMYIUPOBATH COOTBETCTBYOIIUE BBHIBOIBI

BaneTs: HaBRIKAMM ITOMCKA HEOOXOIMMOM
WHPOPMALINH B PA3INIHBIX HCTOYHIKAX, HABEIKAMH
paboTHI ¢ OCHOBHEIM 000y IOBaHUEM IS
(U3NKOXUMHIYECKUX UCCIICTOBAHUI




4. OBBEM JUCIHHUIIVIMHBI (MOAYJIs) B BAYETHBIX EAUMHUIIAX U
AKAJEMHUYECKHUX YACAX

4.1. O0mas Tpya0eMKOCTb AU CHUIJINHBI COCTABJIAET:
3 3avetHble equHUIBI (108 ak. 4.).

4.2. Pacnpenesienue 00beMa yueOHOM JMCUMILIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenoaaBaTejieM U CAMOCTOSTEIbHYIO Pa00Ty 00y4Yaromuxcst

KonnuectBo yacos
} Bcero no Cemectp

Bun yaeOHOM paboThI yaeOHOMY 3

TIaHy
KonrtakTHas padota 42 42,15
AynuropHsble 3aHATHS (BCETO): 42 42
B Tom uuce:
nexmun (JI) 14 14
npaxktuaeckue (I13) u cemunapckue (C) 14 14
nabopatopusie padotsl (JIP)(;maboparopHslit mpakTiukym) (JIIT) 14 14
CamocTosTenpHas padora (BCero) 66 66
OBUIAS TpynoeMKOCTh IUCHMILIUHBI, YaChI: 108 108
OBUIAS Tpya0€MKOCTbh AUCHUIUIMHBI, 3a4.€/.: 3.0 3.0
Texymuit KOHTPOJb YCIIEBAEMOCTH (KOJIMUECTBO U BUJI TEKYIIIETO [K1, [1K1,
KOHTPOJIS) I1K2 ITK2
Bupl mpoMexyTouHOM aTTecTanuu (3K3aMeH, 3a4eT) 34 34




4.3. Copepxanue JMCHUIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nenam)

Cemectp

Tema (paznen)
yueOHOM
JIMCIIUTUTHHBI

Bunpl yueOHOM IeATEILHOCTH B yacax/
B TOM YHCJIC HHTEPAKTUBHOM (hopMe

JIP

DopMBbI
TEKYILETO
KOHTPOJIA

YCIIEBAEMOCTH U
IIPOMEXKY-TOYHOM
aTTeCTalluu

N

3

IS

~| KCP

10

Paznen 1
OCHOBEI
XHUMHAYECKOH
TEePMOANHAMHUKH,
OCHOBHBIE
TIOHSTH,
TepMI/IHOJ'IOI‘I/ISI u
IIOCTYJIaThI

»|o| I13/TIT

~|oo| CP

5©| Beero

Paznen 2
Tepmogunamuka
pacTBOpOB U
reTepOTreHHBIX
CHCTEM.
XHAMHAUYECKUE
paBHOBECHS

Pasnen 3
AncopOmus u
ITOBEPXHOCTHBIC
SIBJICHUS

12

Pasnen 4
Xumuueckas
KUHETHKA U
KaTajan3
(ocHOBHBIE
IOHATHUSA U
MIOCTYJIaTHI).
OcobenHocTu
KHHETHKH
HEKOTOPBIX
TUIIOB PEAKLMH

11

[K1

Pasnen 5
[Ipeamer u
3a/1a4u
3JIEKTPOXHUMHUHU.
Teopus
pacTBOpOB
3JIEKTPOJIUTOB.
HepaBHoBecHbie
SIBIICHUS B
pacTBopax
3JIEKTPOJIUTOB
OneKTpOIHbIE
paBHOBECHS

1/3

10/3

Paznen 6
Honspuzanus u
JUTIONTbHBIE
MOMEHTHI
MOJIEKYII.

4/4

14/4

K2

Pasnen 7
Monexynsipabie
CHEKTPHL.

10

Paszgen 8

1/2

26

31/2

34




Bust yueOHOM A€ATENEHOCTH B yacax/

Dopmbl

e Tema (paszen) B TOM YHCJIC HHTEPAKTUBHOH (popme TEKYIIIEro
Ne o N KOHTPOJIS
S yaeOHo =
n/m 3 ° YCIIeBaEMOCTH H
&} JUCLUILINHEI = =9 5 .
o o Q =B o POMECIKY-TOYHOU
= = = 5 © M aTTeCTalun
1 2 3 4 5 6 7 8 9 10
XuMmus TBEPIOTO
COCTOSTHUS
9 3 | 3ager 0 34
10 Bcero: 14 14 14/9 66 108/9




4.4. JlabopaTopHbie padoThl / NPAKTHYECKUE 3aHATHS

[IpakTrueckue 3aHATHS MPETyCMOTPEHBI B o0beMe 14 ak. u.

Ne
cemecTpa

Tema (pazaen)
Y4eOHOI TUCIIUTUTAHBI

HaumenoBanue 3aHATHI

Bcero ua-
COB/ U3 HUX
JacoB B
HHTEpaK-
THUBHOU

¢hopme

4

5

PA3JIEJT |

OCHOBI)I XAMAYECKOU
TECPMOJUHAMUKU,
OCHOBHBIC ITOHATUA,
TepMI/IHOJ'IOFI/I)I u
IIOCTYJIAThI

IlepBrlii 3aK0H TepMOaUHAMUKY. Pemenue 3anau

2

PA3JIEJ 1

OCHOBBI XUMHUYECKOM
TePMOANHAMHUKH,
OCHOBHBIE ITOHATHS,
TEPMUHOJIOTHS U
TIOCTYJaThI

Bropoii 3akoH TepMoarHaMuku. Pemenue 3amnay

PA3JIEJI 3
AncopOuus u
TTOBEPXHOCTHBIC SIBJICHUSL

OcHoBBI XpoMmarorpaduu 1 XpoMaTorpaduuecKkoro
aHau3a

PA3JIEJ 4

XumHyeckass KHHETUKA U
Katanu3 (OCHOBHBIC
MTOHATHUS U IOCTYJIATEHI).
Oco0eHHOCTH KHHETHKH
HEKOTOPBIX TUIIOB
peaxkuui

Kunernka XuMu4ecKUX peakiuii

PA3JIEJL 5

IIpenmer u 3amaun
31ekTpoxuMuu. Teopust
pacTBOpOB
3JIEKTPOJIUTOB.
HepaBnoBecHbie
SIBIICHUS B pacTBOpax
3JIEKTPOJIUTOB
DNEeKTPOIHBIE
paBHOBECHS

DNEeKTPOXUMHUUYECKHE MPoLIecChl. Permenne 3amad

1/3

PA3JIEJ 6
IMonspuzauus u
JIUITOIBHBIE MOMEHTBI
MOJIEKYJI.

HOJ’IS{pI/ISaHI/IH 1 JUIIOJIBHBIE MOMECHTBI MOJICKYJI

2/2

PA3JIEJL 6
Honsipuzanus u
JIUITOIBHBIE MOMEHTBI
MOJIEKYJI.

Tuner KPUCTAJUIMYCCKUX PECHICTOK. I/IHIICKCI)I
IUIOCKOCTEH U Hal'[paBJ'ICHI/Iﬁ B KpHUCTAJJIax

2/2

PA3JIEJ 8
Xumusi TBEPAOTO
COCTOSTHHUS

reTepOFeHHHC PaBHOBECHA B CUCTEMAX, COACPKAIITNX

TBEPAYIO U JKUAKYIO (ha3bl

1/2

BCETI'O:

14/9




JlaGopaTopHublie paboThI IpeycMOTPEHBI B 00beMe 14 ak. U.

Ne
cemecTpa

Tema (pazaen)
yueOHON TUCIUILITHHBI

HanmeHnoBanue 3aHATHH

Bceero ga-
COB/ U3 HHUX
4acoB B
HWHTEpaK-
THBHOU

bopme

3

4

5

PA3JIEJI 2
Tepmogunamuka
pPacTBOpOB U
TETEPOr€HHBIX CUCTEM.
XuMHu4eckue
paBHOBECHS

DHTaIbINA PpacTBOpPCHUA BCIIECCTBA

1

PA3JIEJI 3
AncopOuus u

TTOBEPXHOCTHBIC SIBJICHUSL

[MonyyeHre U30TEPMBI aJCOPOIMH YKCYCHOMN
KHUCIIOTHI Ha aKTUBUPOBAHHOM YTJIE

PA3JIEJ 3
AncopOmus u

TIOBCPXHOCTHBIC SIBJICHUSL

Xpomatorpadus. XpomaTtorpadhuueckuii aHaIn3

PA3JIEJT 4

XuMudeckas KHHSTHKA 1

Katanu3 (OCHOBHBIE
TIOHSTHSI U TTOCTYJATHI).
Oco0EHHOCTH KMHETUKH
HEKOTOPLIX TUIIOB
peaxkuui

Kunernka xumuueckux peakuuil. OnpeneneHus
YaCTHBIX MOPSAIKOB PEAKIINU

PA3JAEJL 5

[Ipenmer u 3agaun
anekTpoxuMuu. Teopust
pacTBOpOB
3JIEKTPOJIUTOB.
HepaBHoBecHbIe
SIBJICHUS B pacTBOpax
3JIEKTPOJIATOB
DNEeKTPOHBIE
paBHOBECHS

Konnykromerpust. OnpeneneHue SKBUBATIEHTHON
JIEKTPOIIPOBOAHOCTH, KOHCTAHTHI U CTETICHH
JIMCCOLMAINH 3JIEKTPOJINTOB CPEHEH CHITBI

PA3JIEJ 5

[penmer u 3amaun
AMeKTpoXuMuu. Teopus
pacTBopoB
ANEKTPOJIUTOB.
HepaBHoBecHbie
SIBIIEHUST B pacTBOPax
JJIEKTPOJINTOB
DNEeKTPOIHBIE
paBHOBECHS

[orenmmomerpus. [Ipsmoe noTeHIMOMETpHYECKOE
OIIpezieIeHNe OKa3aTelst akTHBHOCTH 1
KOHILICHTPALMX HOHOB

PA3JIEJL 6
Honsipuzanus u
JIAIIOJIEHBIE MOMEHTBI
MOJIEKYJI.

Pedpakromerpus

PA3IEJL 7
MoutekynsipHble
CHEKTPHI.

Crnekrpodorometpus. OCHOBBI
CMEKTPO(POTOMETPHUYUECKOTO U KOJIOPUMETPUIECKOTO
aHaM3a

PA3EJL 8
Xumus TBEPAOTO
COCTOSIHUS

®dazoBEIe MpeBpaliCeHrsd B IBYXKOMIIOHCHTHBIX
CIuIaBax

BCEI'O:

14/0




4.5. IIpuMepHasi TeMaTHKA KypPCOBBIX POEKTOB (padoT)

KypcoBble paboThl (IPOEKTHI) HE IPEYCMOTPEHBI.



5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

[IpenonaBanue AMCUUIUIMHBL «XUMUS (PU3UUECKas» OCYIIECTBIIICTCS B (hopme JIeKInH,
71a00paTOPHBIX U MPAKTUYECKUX 3aHATHH.

Jlexu mpoBOJIATCS B TPAJUIIMOHHON KJIACCHO-YPOYHOIH OpraHU3alMoOHHON (popme, o THIry
YIPaBJICHUS MO3HABATEIBLHON JEATEIBHOCTBIO U SIBJIAIOTCS TPaAULIMOHHBIMU KJIACCUYECKHU-
JEKIIMOHHBIMU (OOBSICHUTENbHO-UILTIOCTPATHUBHEIE).

JlaGopaTopHble pabOThl OpPraHU30BaHbl C UCIIOJIB30BAHUEM TEXHOJIOIUH Pa3BUBAOLIETO
00y4eHHUs U IPUMEHEHUEM KOMIIBIOTEPHON U3MEPUTEIbHON cucteMbl «L-Mukpo».
[TpakTryeckue 3aHATHS IPOBOJAATCS C UCIOIb30BAHUEM UHTEPAKTUBHBIX (IMAJIOrOBBIX )
TEXHOJIOTUH, B TOM 4KCIIe pa300p BBHITOTHEHHS J1a00PaTOPHBIX pabOT U 337a4 HA KOHKPETHOM
pUMeEpe; TEXHOJIOI M, OCHOBAHHBIX Ha KOJUIEKTUBHBIX CIIOCOOAaX 00y4eHus.
CamocrosTenbpHas padoTa CTyIeHTa OpraHW30BaHa C MCIIOJIb30BaHUEM TPAJUIIMOHHBIX BUIOB
paboThl ¥ UHTEPAKTUBHBIX TEXHOJIOIMH. K TpaiuIIMOHHBIM BUAaM pabOThl OTHOCATCS OTPabOTKa
JICKIIMOHHOTO MaTepraia U OTpadoTKa OTACIBHBIX TeM MO Y4eOHBIM mocoousm. K
UHTEPaKTUBHBIM (JMAJIOTOBbIM) TEXHOJIOIMSIM OTHOCUTCS MOATOTOBKA K IPOMEXYTOYHBIM
KOHTPOJIIM B MHTEPAKTUBHOM PEKHUME, NHTEPAKTUBHBIE KOHCYJIbTALUN B PEXKUME PEATILHOTIO
BPEMEHHU 110 CIIELUAIbHBIM pa3jiesiaM M TeXHOJIOTUSAM, OCHOBAaHHBIM Ha KOJUIEKTHBHBIX CIIOCO0ax
CaMOCTOSITENIbHOM paObOThI CTYIEHTOB.

OneHka noJyd4eHHBIX 3HaHUM, YMEHUI U HABBIKOB OCHOBaHAa Ha MOAYJIbHO-PEUTHHIOBOM
TeXHOJIOTUH. Beck Kypc pa3out Ha 9 pa3ienoB, NpeACTaBISIIOINX OO0 JTOrMYeCKH
3aBepILICHHbIN 00bEM yueOHOM nHpopMaru. DOH/IbI OLIEHOUYHBIX CPEICTB OCBOCHHBIX
KOMIIETEHIIMM BKIIOYAIOT KaK BOIIPOCHI TEOPETUYECKOr0 XapakTepa A1 OLEHKHU 3HAHUM, TaK U
3aJlaHUs IPAKTUYECKOT0 CO/IEpKaHus, padoTa ¢ JaHHBIMM) AJIS1 OLCHKH YMEHUN 1 HAaBBIKOB.
Teopernueckre 3HAHUS TPOBEPSAIOTCS MYTEM MTPUMEHEHHS TAKAX OPTaHU3alMOHHBIX OPM, KaK
WHVBHIyaJIbHBIE U TPYIIIIOBBIE OIIPOCHI, MHANBUYAIIbHBIE 3aJaHUs], PELICHUE TECTOB C
MCIIOJIb30BaHNEM KOMIIBIOTEPOB MIIM Ha OYMaXKHBIX HOCUTEIISX.



6. YAEBHO-METO/MYECKOE OBECIIEYEHHUE JIJI1 CAMOCTOATEJBbHOM

PABOTbBI OBYYAIOHIUXCS IO AUCHUIITTUHE (MOAYJIIO)

Ne
cemecTpa

Tema (paznein)
y4eOHOM TUCIUITITHHBI

0

Bun camocrosiTenbHOM pabOTHI CTy/ACHTA.
[epeuenp y4eOHO-METOANIECKOTO
OecriedeHust 1J1sl CaMOCTOSITENILHOM paboThl

Bcero
4acoB

2

3

4

3

PA3JEJ 1

OCHOBBI XUMHYECKOH
TEPMOIMHAMUKH,
OCHOBHBIE ITOHSTHSI,
TEPMUHOJIOTHS U
MOCTYJIAThI

CamocrosiTenbHas paboTa

PA3JIEJI 2
Tepmoannamuka
pPacTBOpPOB U
TETEPOTE€HHBIX CUCTEM.
XuMHudeckue
paBHOBECHS

CP

PA3JIEJI 3
AncopOrust 1
HOBerHOCTHLIe
ABJICHUS

CP

PA3JIEJ 4
XuMuueckass KHHETHKA
1 Katanu3 (OCHOBHBIE
IOHSATHS U
MOCTYJIATEI).
OcobennocT
KAHETHKH HEKOTOPBIX
TUIIOB peaKInil

CP

PA3EJL S

[Ipenmer u 3agaun
AIEKTPOXHUMUH.
Teopus pacTBopoB
3JIEKTPOJIUTOB.
HepaBnoBecHble
SIBIIGHUSI B PACTBOPAxX
3JIEKTPOJIUTOB
DNEeKTPOIHbIE
pPaBHOBECHSI

CP

PA3JIEJI 6
[Monspuzauus u
JIMIIOJIbHBIE MOMEHTBI
MOJICKYJI.

CP

PA3JIEJL 7
MonexymnsipHbie
CHEKTPBHL.

CP

PA3EJL 8
Xumust TBEPAOTO
COCTOSTHUS

CP

26

BCEI'O:

66




7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATITAHBI (MOYJIST)

7.1. OcHoBHas1 IUTEpaTYpa

Hcnonb3yercs
Ne HauMeHoBaHie Astop (1) I'on u MecTo M3nanus NIPY U3YYCHUHU
n/n Mecto nocryna pasienoB, Homepa
CTpaHUI]
1 | dusnueckas XUMHU A.T'. Crpombepr, J.IT. M.: Bricmas mkodna, HTE MUUT
CeMmueHKO 2009
Kadenpa Xull3 5302
2 | ®mudeckas xumusi. bazoBsrii Kynpsmresa H.C., M.: IOpaiir, 2012 HTE MUUT
Kypc Bonpapesa JL.T.
Kadenpa Xull3 5302
7.2. JlonosiHMTEIbHAS JIUTEpPaTypa
Hcnone3yercs
Ne HanMeHoBaHIe Astop (b1) l'ox u MmecTo n3manus TIPH U3yYCHHUU
/T Mecro moctyma pa3zemnoB, Homepa
CTpaHUI]
3 | 3akon byrepa-Jlambepra-bepa. | iBanHoBa M.A., Onanés M.: Tunorpadus HTE MUUT
M.y. K 1.p. C.b., ®anees M.B. MUUT, 2010
Kadenpa XullD
4 | BroyHast KOJUIOUIHO- Jleonwun IlerpoBuu 2009 Bce pasjens
XMMUYECKas KpUCTAJIN3aLus Xonmnaxos, b.B. I'yces HTB (PYT)MUUT
MaTepHaJIOB.

8. NIEPEYEHH PECYPCOB WH®OPMAIIMOHHO-TEJJEKOMMYHUKALIMOHHOM
CETHM "MHTEPHET", HEOBXOJIMUMBIE JJISI OCBOEHHUS M CHUATIIVHBI
(MOY.JIS)

1. Xumuueckuii katanor. Heoprannueckas xumust. CaiiTbl U KHUTH
http://www.ximicat.com

2. Chemnet - odurmanbHOE NEKTPOHHOE M3IaHKe XUMHUUecKoro dakynsrera MI'Y
http://www.chem.msu.ru/rus

3. CnpaBouHO-MHGOPMAIIMOHHBIN calT o xuMuu http://www.alhimikov.net

9. HIEPEYUEHb MHO®OPMAILIMOHHBIX TEXHOJIOTHil, IPOTPAMMHOT'O
OBECHEYEHUSA U THOPOPMAIIMOHHBIX CITPABOYHBIX CUCTEM,
M CHOJIb3YEMBIX TPY OCYIIECTBJIEHUH OBPA30BATEJBLHOI'O MMTPOLIECCA
MO JUCHUILIMHE (MOLYJIIO)

1. YreHue JeKMii ¢ UCTIOIb30BaHUEM ClIaliA-TIpe3eHTalui, rpaguecKkux 0ObEKTOB,
BUJEOMaTepuainoB (uepe3 MHTepHeT).

2. Opranu3zanus 1a00paTOpPHOTO MPAaKTUKyMa C MPUMEHEHUEM JIMIIEH3NOHHBIX POTPaMMHBIX
KoMIuiekcoB «L-Xumus [Ipaktukym» (A1 KOMIOBIOTEPHON U3MEPUTEIBHON CUCTEMBI «L-
Mukpoy), «Ixkoxpom» 1 «Kpuctamm» mjs xpomaTorpaduueckoro 000py10BaHus.

3. IIpoBepka fOMaIIHKX 3aJaHUI U KOHCYJITUPOBAHUE MIOCPEICTBOM JIEKTPOHHOM MOYTHI.
4. KoMIIbIOTEpHOE TECTUPOBAHKE 110 KOHTPOJIIO TEKYIIEH YCIIEBAEMOCTH CTY/IEHTOB.

5. Wcnonp30BaHue CIpaBOYHBIX MaTEPUAIIOB U3 MHTEPHET-CANTOB.

10. OMUCAHHUE MATEPUAJIBHO TEXHUYECKOM BA3bl, HEOBXOJIUMOM JIJIs
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE
MOAYJIIO)



Jnist ocyiecTBIeHHsI 00pa30BaTENIBbHOTO Mpolecca Ha Kadeape UMeroTes:
1.MynbTUMEIUHHBIN KOMIUIEKC C TIPOSKIIMOHHBIM 000PY/I0BAHUEM.
2.DnextpodunupoBanHas tadbnuna /I.11. Menneneesa.

3.KommerotepHas uzmepuresnabHas cucreMa «L-Mukpo» ¢ HabopoM JaTYUKOB U CEHCOPOB.
4.JIaboparopnas mpubopHas TexHuka: xpomarorpadsl «Kpuctami-2000» u «3700»,
pedpakTOMeTpbl, CIEKTPOGOTOMETPHI U KOJIOPUMETPBI, HOHOMEPHI.

11. METOJUYECKHUE YKA3AHUS JIVISI OB YUAIOIUXCS 10 OCBOEHUIO
JUCLUILIMHBIL (MOLY.JIS)

dusznueckas XuMus siBisieTcs (PyHIaMEHTaIbHON HayKOW M MOIIHBIM HHCTPYMEHTOM
WCCJIEIOBaHMsI B IO3HAHUU IIPOLECCOB, MPOUCXOAIIMNX B OKpyxaromei cpene. [Toatomy
CTYACHTHI 00513aHBI YCBOUTH 3aKOHBI, TIOJ0KEHUS M METO/IbI ATOIM HayKH. JTO Mpearoaraet
AKTHUBHYIO, TBOPUYECKYIO U CAMOCTOSITENIbHYIO pPadOTy CTYJAeHTOB. B mpouecce
CaMOCTOSITENIbHOTO U3yUeHUs Kypca (PU3HUECKON XMMUU CTYAEHTaM IIpeIaraercs ciieJoBaTh
MPEJICTaBJICHHOMY IIJIaHy:

1) 03HAaKOMUTBCSI C OCHOBHBIMHU IOJIOKEHUSIMH IIPOTPAMMBI;

2) U3y4MThb BCe pa3zelbl yueOHUKA, OTHOCSIINECS K TaHHOU TEME;

3) U3y4YHUTH OCHOBHBIE ITOJIOKEHHS U TIOHATHS XUMHUHU; (POPMYITHPOBKH 3aKOHOB,
MaTeMaTHUYeCKHe 3aBUCUMOCTH U Ba)KHEHIIINE XUMUUECKHUE PEAKI[UU B H3y4aeMOU TeMe
3aKOHCIIEKTUPOBATh;

4) TpyIHbIC U HETIOHSATHBIE MECTA BBIIUCATh OTJENIBHO C LIETbIO BEISICHEHUS UX MPU
KOHCYJIbTAIIMK C IIPENnoaaBaTesieM.

3aBepIIUTh U3yYEeHUE TEMbl HEOOXOAMMO BBIMOJIHEHUEM YIIPaKHEHUH, TIpeasiaraéMblX K JTaHHON
teme. Takast METOJKa CaMOCTOSITETIHHON pabOTHI CTYIEHTA C JINTEPATypPOH TO3BOJIUT IPOYHO U
CO3HATENIbHO YCBOUTh TEOPETUUECKHUII MaTepHall.

[TpoBepka kayecTBa YCBOEHHOI'O MaTepuasa MPOBOJUTCS MO Pe3yIbTaTaM BbIIIOJHEHHON
CTYZICHTOM KOHTPOJIbHON paboThl MO AaHHON Teme. CrenyeT oOpaTUTh BHUMAaHUE HA TEMbI
CaMOCTOSITENIbHBIX PabOT, COCTAaBUTh 10 HUM KOHCIEKT, TO MOMOXKET IPH MOATOTOBKE K
3a4€ry.

Ecnu B mporecce u3yyeHus Kypca BO3HUKIIN Kakue-I100 3aTpyIHEHUs, ClIelyeT 00paTuThes 3a
KOHCYJIbTAllMEH K NPENOJABATEINIO.

Boinonnenue nabopaTopHbIX paboT ABISETCS HEOOXOAUMBIM 3JIEMEHTOM IIpoliecca 00ydeHus,
T.K. a€T BO3MO>KHOCTb MIPAKTUYECKOTO MOATBEPKACHUS TEOPETUIECKUX OCHOB N3y4aeMOI0
npenmeta. [loaToMy npu npoBeaeHUN pyOEKHOM OLIEHKH 3HAHUN YUYUTBHIBAIOTCS PE3YJIbTAThI
3alUTHI BHIIOJHEHHBIX JAOOPAaTOPHBIX PadOT U MOCEIAEMOCTb ATOT0 BHU/1a 3aHATHH.
Heo0xo11Mo roToBUTHCS K KaXKIOMY BUY 3aHSATHIO IO XUMHH, MTOJIb3YACh JEKIUSIMH,
yu4eOHUKOM M COOPHUKOM 33ja4 U yInpaxkHeHui. B nponecce 00ydyeHns IIMPOKO UCTIONb30BaTh
MHTEPHET-PECYPCHI.

N3ydeHne XuMu1 HEOOXOIMMO HaYMHATh C HEOOIBIIIOTO TOBTOPEHUS TEOPETUUECKOTO
MaTepHaia MpeablIylX pa3ieIoB XUMHUH, YTOOBI eIl pa3 YTOUHUTh TaKUE TOHATHS KaK aToM,
MOJIEKYJa, XMMUUYECKOE COEMHEHNE, TIPOCThIE U CII0KHBIE BELIECTBA, OCHOBHBIE 3aKOHBI XUMUH,
IIPOBEJEHUS CTEXMOMETPUUECKHUX PACYETOB. ITO MO3BOJIUT OCYLIECTBUTH PA3yMHYIO
IIPEEMCTBEHHOCTh B YPOBHE CJI0KHOCTH M pa3HOOOPa3uH 3a/1a4, COOTBETCTBYIOLINX BY30BCKUM
IporpaMMam 1o XUMHH.

3aTeM paccMaTpUBAIOTCSI TEMBI B COOTBETCTBHH C Y4eOHOMU mporpammoii. CorjiacHO el BHavasie
paccMaTpUBaeTCs CTPOCHUE aTOMa, KOTOPOe OOBSACHIET NEPUOIMYHOCTh B U3MEHEHUHU CBOUCTB
AIIEMEHTOB, T.€. CYTh IEPUOIUYECKOT0 3aKOHA XUMUYECKUX IIEMEHTOB.

be3 3HaHusA CTpOEHMsI aTOMOB HEBO3MOKHO TIOHATH IPUUMHBI BOSHUKHOBEHUS MEX1y HUMU
XUMHUUYECKHX CBsi3ei. B cBOIO ouepenp, H3yueHue XUMUYECKUX CBSI3€H MO3BOJISET OOBSICHUTD
MHOTHE CBOMCTBA BELIECTB, OHATH IPUYMHBI U BO3MOYKHOCTH IIPEBPALLICHUSI OHUX BEIIECTB B
JIpyrue, pacCMOTPETh Ha MOJIEKYJIIPHOM YPOBHE MHOTHE MPOIIECCHI, TPOUCXOIAIINIE B
OKpYXKarolllel cpejie, HEKUBBIX opraHnnu3zMax. M3ydeHne TepMOaMHAMUUECKUX U KHHETHUECKUX



XapaKTePUCTUKPEAKIIUI MO3BOJIUT OyaylIeMy CIEIUATUCTY MOIYIUTh MPEACTABICHUS 00
SHEPreTU4YecKoM OOMEHE B Cpejie, a TaKXKe MPOTHO3UPOBAThH MOBEICHNE PA3IMYHBIX BEIIECTB OT
YCIIOBHIA, B KOTOPBIX OHU HAXOSTCS, BO3MOYKHBIE OITACHOCTH MPH MEPEBO3KE OMACHBIX TPY30B.
3HaHue 0OLIMX CBOMCTB paCTBOPOB MPOAUKTOBAHBI TeM (PaKTOM, UTO MPAKTUYECKU BCE PEAKLIUU
npoxXoasAT B pacTBopax. [ToaTroMmy HE0OXOAMMO 3HATH 3aKOHBI, KOTOPBIM HOJYHHSIOTCS
pa3InyYHbIe COeIMHEHUs, MOoMaasi B paCTBOPUTEID.

Mexanu3M BO3HUKHOBEHHS 3JIEKTPOTHBIX H OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX TIOTECHIIHAIOB
MOMOXET MOHATh MOTEHIIMOMETPUUECKHE METO/IbI UCCIIEIOBAaHUS KUCIOTHOCTH CPEIBL,
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIUH, IPOTEKAIOIINE OKPYKAIOIIeH Hac reocgepe.
Texyiias mpoBepKa 3HaHUN CTYIEHTOB OCYIIECTBIIIETCS HA OCHOBE BBIITOJIHEHUH KOHTPOJIbHBIX
U TECTOBBIX PadOT, a TAKKE JJAOOPATOPHBIX 3aHIATUH.

HToroBpiii KOHTPOJIb 3HAHUM MTPOBOAUTCS Ha 3auéte. K 3auéry nomyckarorcs CTyIEHTHI,
MOJTHOCTHIO BBIMTOJIHUBIINE YUeOHBIH M1aH (JJa00paTOpHBIE U KOHTPOJIBHBIC PA0OTHI).

Benymuii npenoaaBarens (JEKTOP) CUCTEMAaTHYECKU MPOBOIUT KOHCYJIbTAIIUH,
JIOTIOJTHUTEIIBHBIC 3aHATHS, Ha KOTOPBIX CTYACHT MOXET 3aaTh JIF000# BOIpoc 1o
71ab0paTOPHON MM KOHTPOJIbHOM padore.

3a4€T mPOBOIUTCS O SK3aMEHAIIMOHHBIM OMiieTaM, yTBEPKIEHHBIM 3aBeIyIOIIUM Kadenpoi u
MOJMMCAaHHBIM YK3aMEHATOPOM. BuieT colepKuT ABa TEOpPETUYECKUX BOIIPOCA U OAHY 3aja4y.
[Tpu moaroToOBKE K 3a4€Ty 0053aTEIBHO HE TOIBKO MOBTOPATH JIEKIIUH, HO U U3y4aTh MaTepHai
1o yueOHUKaM B COOTBETCTBUU C YKa3aHUSIMH, CACIAaHHBIMU MIPENOoJaBaTeNIeM Ha JICKIIHSIX.
Kpome toro, cieayer emé pa3 pemuTh 3aaqi U3 KOHTPOJILHBIX U CAMOCTOSITENIEHBIX paboT 1
MIPOCMOTPETH, 0POpMIICHHBIE JTAOOpaTOpHBIEC PAOOTHI, 00OpPAaTUB 0COO0E BHUMaHUE Ha
TEOPETUYECKHE BOTIPOCHI U C/ICTaHHbIE BHIBOABI. [Ipr 5 TOM HEOOXOIMMO 3HATH Ha3BaHUE H
(bopMyIIbI OCHOBHBIX KHCIIOT, OCHOBAHUMU, COJICH.



