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1 HEJIA U 3AJAYU OCBOEHUSA JUCIUTIJINHbI

He.m: OCBOCHUA TUCHUIIMHBI:

HeJ’IBIO OCBOCHH NTUCHUILIMHBI ABJISICTCA H3YUCHHUEC METOJ0B, croco0oB u CpCaACTB ITIOJIYUCHHA
BCIICCTB MW MAarcepuajioB ¢ IMOMOLIbBIO (bl/ISI/IKO-XI/IMI/I‘IeCKI/IX H  XUMHUYCCKUX IHPOLCCCOB,
IIpOU3BOJACTBA HAa KX OCHOBC I/I3I[€J'II/II‘/'I Pa3IMYHOTO HAa3HAYCHUA.

3ama4yu 0CBOEHMS JUCHMILUIUHBI (MOXYJISA):

— HIPOBCACHUC SKCIICPUMECHTOB 110 3aJlaHHOM MCETOOHUKE,
— COCTAaBJICHUC OIIMCAaHUsA ITPOBOJUMBIX I/ICCJ'IC,HOBaHI/Iﬁ M aHaJIM3 UX PE3YyJIbTATOB,
— IOAT'0TOBKA AAHHBIX IJIsI COCTAaBJICHUSA O630pOB, OTYCTOB U HAYYHBIX HY6HHK3HHﬁ.

2 MECTO JUCHOUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHON MPOT'PAMMBI

VYuebHasa aucuuiuinHa «TeopeTudeckue U HKCIepUMEHTAIbHbIE METO/IbI UCCIICA0BAHUS B XUMUI
BKJIIOYCHA B TI€peueHb JUCIHIUIMH BapHaTUBHOW dYacTH ((OpMHpPYyEeMOHl  ydYaCTHHKAMU
00pa3oBaTeNbHBIX OTHOILIEHUH), onpenenstomuii HanpasiaeHHocTs OIl. Jlucuuniuna peanusyercs
B cootBeTcTBUM ¢ TpeboBanusmu OI'OC, OI1 BO u VIIL.

JucuunnuHa Oa3upyercs Ha CIEAYIOIIMX AUCHUIUIMHAX: (U3HMKa, MaTeMaTuka, oOuias u
HEOpPraHWYECKask XUMHsI, OpraHUIeCcKasi XUMUs, OCBOCHHBIX Ha MIPEbIIYIICH CTCTICHH 00pa30BaHusl.

HucuumimHa «Teopernueckue W SKCIEPUMEHTAIbHBIE METOABl HCCICIOBAHUS B XUMHH»
SIBJISIETCSI OCHOBOIIOJIATAOIIECH 11 U3YUYEHUS CAEAYIOINX NUCIHUIUIMH: XUMUs oaumepoB, HoBbie
MaTepuayibl U HAHOTEXHOJOTHH.

PabGouass mporpamma mucturuHbl «TeopeTnueckue W IKCIEPUMEHTAIBHBIE METOIBI
UCCIIEIOBAaHMS B XUMHH» I WHBAIMJIOB M JIHMII C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU 3JIOPOBBS
pa3pabaThIBacTCsi HHIMBHUAYyaJIbHO C YYETOM OCOOCHHOCTEH TNCHUXO(DU3UYECKOTO Pa3BUTHS,
WHIUBUAYATbHBIX BO3MOKHOCTEH M COCTOSIHHSI 3[OPOBBSI TaKUX OOYYAIOIIMUXCS, MO HX JHUYHOMY
3asIBJICHUIO.

3 KOMIOETEHIIMA OBYYAIOIIETOCSl, ®OPMHUPYEMBIE B PE3YJBTATE
OCBOEHMS JUCHUILIMHBI (MOLYJIST)

Tabmuna 1
®opmupoBanue komnereHunu I[NK-4 nucummiamnamu
Kommnere Ha3Banust y4eOHbIX AHC-UMILIMH, MOTYJIEH, CemecTpbl GOpMHPOBAHUSI KOMIIETEHIINH
HIHs NPAKTHK, Y4aCTBYIOIUHMX B GOpMHPOBaHUH 1 kype 2 kype
EI?«I:CH:: ilzl:ll:[l:loﬁ JTUCHHUIIIMHOM cemectp cemectp
1 2 3 4

TIK-4 XuUMHS TOJIUMEPOB X

Hosble MaTepualel 1 HAHOTEXHOJIOTUI X

Teopernueckne ©  AKCHEPUMEHTANbHBIE  METOMBI | X

HCCIICAOBAHISI B XUMUHU

IlepcriekTHBHBIE TEXHOJIOTUH OPraHUYECKOTO CHHTE3a | X

Xumuueckue OCHOBBI MIPOMBIIUIEHHOTO | X

OpPraHUYeCKOro CUHTE3a

JocTikeHus u MEPCHEKTUBBI COBPEMEHHOU | X

OpraHMYeCcKOi XUMHU

[Ipenaunnomuas npakTuka X

BrimonHeHne, MOATOTOBKAa K MpPOIEAype 3aIluThl | X

3amura BKP




I[NEPEYEHDb IINTAHUPYEMBIX PE3VIJIBTATOB OBYYEHHA 110 JUCHUINIMHE, COOTHECEHHLIX C INVIAHWPYEMbIMU
PE3VJIbBTATAMU OCBOEHUA OI1

Tabnuma 2

Hepeqeﬂb IJIAHUPYEMBIX pE3yJabTaTOB Oﬁy‘leﬂl/lﬂ Mo TUCHHUIIJINHE, COOTHECECHHDLIX C INIAHUPYEMBIMU peE3yjJdbTaTaMU 0CBOCHUA

KO}I U HAUMCHOBAaHUC

Koa n HauMeHoBaHue

HHIUKATOpa

OueHoYHbIE CPeICTBA

KOMITCTeHIHHN OCTHACHIST Ilirannpyemble pe3yJabTaThl 00y4eHHsI 0 THCHUTIIHHE Tekymero IIpomexyTounoii
KOMIIeTeHIH KOHTPOJIsI aTTecTanuu
[1K-4 NIIK-4.1. 3HaTh: OCHOBHEIE YMerh: IpUMEHATh Baapern: merogamu | TectupoBanue B | Bonpocst JUIsL
Cnoco0eH olleHUBaTh OcyuiecTBisier TEeOopeTHYECKHEe U 3HaHUA O peryJiupoBaHus cucreme MOODLE. | yctHOTO
3 PEeKTUBHOCTH HOBBIX KOHTPOITh OKCIIEPUMEHTAJIbHBIE | TEOPETHYECKUX U TEXHOJIOTHYECKHX (3 TectupoBaHUs, B | cOOECEOBaHUL:
TEXHOJIOTHH U BHEIPSTH 3 HEKTUBHOCTH METObI SKCHEPUMEHTANBHBIX | MPOIECCOB, baze Kaxnaoro | Omietsl (20 6uIeTOB)
UX B IPOM3BOACTBO MPOEKTHOM, HCCIEOBaHUS MeTozax OTIpEAEICHUS tectupoBanus 100-
KOHCTPYKTOPCKOH M | XUMHYECKHX HCCIIEIOBAHMS B ONITUMAJIEHOTO 110 BOIIPOCOB),
TEXHOJIOTHYECKOH BEILIECTB TIPOU3BOICTBEHHOM TEXHOJIOTHYECKOTO cobecenoBaHue o
JeATEIILHOCTH JEATETbHOCTH peKMMa Ha OCHOBE | OTYETHI TNPH chaye
TEOPETHIECKUX U | 71a00paTOPHBIX
9KCIIEPUMEHTAIBHBIX | PaboT
METOJI0B

HCCJICOOBAHUSA




4 CTPYKTYPA U COAEP KAHUME JUCHUITIMHBI

4.1 PacnpeneieHue TPYA0EMKOCTH JUCHHUILIMHBI 110 BUIaM padoT Mo ceMecTpam

OO6mas Tpyno€MKOCTh AMCIUIUIMHBI cocTaBiisgieT 5 3ad.en./180 wacoB, pacmpeneneHue
9acoB 10 BHJIaM pabOT ceMecTpaM MPeICTaBICHO B Tabm. 3 u 4.

dopmar uU3yYeHHS AWCHMUILIMHBL: C HCIHOJb30BAHUEM JJIEMEHTOB 3JICKTPOHHOTO
00yueHusl.

Tabmuua 3
Pacnpenesienue Tpy10€éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT M0 ceMecTpam
JJISl CTY/IEeHTOB O4HO# (p)OpMBI 00yUeHH s

Bun yueOHo# padoThl Bcero Cemectp
4acoB 1
1. KonrakTHas padora oOy4yawmuxca ¢ 72 72
npenojaBartejiemM
(mo BuaM y4eOHBIX 3aHATHII) (BCEro), B TOM YHCIIE:
1.1. AyautopHble 3aHATHSA (BCEro), B TOM YHCIIE: 68 68
- nekryu (JI) 17 17
- tabopartopubie padoTsl (JIP) 34 34
- npaktudeckue 3ansatus (113) 17 17
- npakTukymsl (I1) - -
1.2. BHeayauTopHble 3aHsATHUSI (BCero), B TOM 4 4
qucye:
- TPYIIOBBIE KOHCYJIbTAIMH 10 TUCIUILINHE 4 4
- TpYTIIOBBIE KOHCYJIbTaI[H o - -
IPOMEKYTOUHOM aTTecTalluu (9K3aMeH)

- UHIUBUyaJbHas paboTa mpernoaaBaTens - -
¢ 00yJaroIuMCs:
- 110 TPOCKTUPOBAHUIO: TIPOEKT (paboTa)
- 10 BhINOJIHEHUIO PI'P
- o BeInoJiHeHUto0 KP
- 10 cocTaBleHUIO pedepara (IoKIana,

acce
2. CamocrosTeabHas padora cryaenta (CPC) (Bcero) 108 108

Buja npoMeKyTOYHOI aTTecTaAllMM  3a4eT 3a4yer 3a4yer
O01asi TPYI0€MKOCTb, Yachl/3a4eTHbIE eTHHUIIBI 180/5 180/5




Tabnuna 4
Pacnpenesienue Tpy10€éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT M0 ceMecTpam
JJIS1 CTYJIEHTOB 04HO-3204HOii (popMbI 00yUeHU

Bup yueOHoii padoTbl Bcero Cemectp
4yacoB 1
1. KonrakTHas padora oOy4yawmuxcsa ¢ 72 72
npemnojaaBarejiemM
(mo BuaM y4eOHBIX 3aHATHII) (BCEro), B TOM YHCIIE:
1.1. AyautopHble 3aHATHS (BCero), B TOM YHCIIC: 68 68
- nekryu (JI) 17 17
- naboparopHsie padboTsl (JIP) 34 34
- npaktraeckue 3ansatus (113) 17 17
- npakTukyMmsl (I1) - -
1.2. BHeayauTopHble 3aHsATHSI (BCero), B TOM 4 4
qHcye:
- TPYIIOBBIE KOHCYJIbTAIMH O TUCIUILINHE 4 4
- TpyTIIOBBIE KOHCYJIbTaI[IH o - -
MIPOMEKYTOUHOM aTTecTaiuu (9K3aMeH)

- UHAMBUAYaJbHas paboTa MmpernoiaBaress - -
¢ o0yyaroummcs:
- 110 TPOEKTUPOBAHUIO: TIPOEKT (paboTa)
- 110 BhINOJIHEeHUIO PI'P
- 110 BeITTOJIHEeHNIO KP
- 0 cocTaBjeHHUIO pedepara (HoKiIana,

acce
2. CamocrositenbHas padora cryaenta (CPC) (Bcero) 108 108

Buja npoMeKyTOYHOI aTTecTallMM  3a4eT 3a4eT 3a4eT
O01ast TPYI0€MKOCTb, Yachl/3a4eTHbIE eTHHUIIBI 180/5 180/5




4.2 Coneprxkanue TUCHUILIHHBI, CTPYKTYPHPOBAHHOE 110 TeMaM
ConeprkaHue JUCIUIUIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM, MPUBEICHO B Ta0IHIax 5 u 6.

Tabmauma 5
Conep:kanue TUCHUILVIMHBI, CTPYKTYPHPOBAHHOE 110 TEMAaM, /IJIsl CTY/IeHTOB 04HOM (GopMbI 00yYeHUs
ILianupyemsie Bunsbi yueOHo# paGoThI
HanmenoBanue | Peanusanus | HaumenoBan
KOHTPOJIHMPYEMBI KonrakTHas =
3) HCIOJIb3YeMBbIX B paMKax ue
€) pe3yJbTaThl paéora =
= AKTHBHBIX U npakTuyec- pa3padoraH-
OCBOEHHS: o 3 E .
2 o o HHTEPAKTHUB- KOH HOT'O
xonYK;OIIK; HaunmeHoBaHHe TeM o 2, Ee| § S Bup CPC P
& =s| 88| 82 4 HBIX MOATOTOBKU | 3JIEKTPOHHOI
) = . < © O & oopa3oBaTeJib- T oeM- 0 Kypca
M HHIHKATOPbI = s 2| 22| 5« 4 P (Tpyn M
= el gE&| 2k &) HBIX KOCTb B (TpynoemkocT
JOCTHKEHUSA < S S s g = S & .
. o s S S TEXHOJOTMH yacax b B Hacax
KOMIeTeHIuii = | =& 28| 0AaAY ) )
1 cemecTp
IIK-4, UTIK 4.1 Tema 1.1 TlomnepxxaHue mnapaMeTpoB B 2 - - 4 IloxroroBska k nek- TectupoBaHue B
XUMHUYECKHX IKCIIEPUMEHTAX LUSIM, TECTUPOBAHHUIO, | CHUCTEME
Tema 1.2 IlpubGopbl it wu3MepeHus | 2 - - 6 BBINOJIHEHHE 3aaHUI MOODLE
TeMIIepaTypbl u JIaBJICHHS, ux JUTSL CAMOCTOSITEITbHON
KiIaccuUKausd W TPUHIMI JCHCTBUS. pab6orsrl. 6.1.1.: C. 6-
PaboTa mpu MOBEIICHHOM JTaBICHUHT 11, 11-16, 52-67.
Tema 1.3 JlabopaTopHble pabOThI 8 5 6.1.2: 72-90, 90-124,
CrtpoeHne OpraHNYECKUX COCAMHEHUH 125-137.
Tema 1.4 [IpakTuueckue 3aHITHS.
[Toxbop peakTHBOB sl aHATTN3a 4 6 IMoAroToBKa K
OpraHMYECKUX BEILIECTB HPAKTHHYECKIM
Tema 1.5 [IpakTuueckue 3aHITHUS.
3aHATHSIM. 6.1.3.: C.
Ilon6op HEOOXOAMMOTO 00OPYIOBAHUS 12-24. 112-145. 217
JUISl aHAJTN3a OPTaHUIECKUX COeIUHEHHIM e i )
Tema 2.1 dusznuyeckre METOIBI 2 - - 6 228.6.1.4.: 76-98, 118-
HCCIIeIOBaHUS 147.
Tema 2.2 XUMHUYECKHE METOIbI 2 - - 6
HCCIIC/IOBAHMUS
Tema 2.3 JIabopaTopHble pabOTHI 8 5




ILianupyemsie
KOHTPOJIMPYeMbl
€) pe3yJabTaThl

OCBOEHUSI:

rkoaYK;OIIK;
K

U HHAUKATOPBI
JAOCTHKEHUS
KOMIIeTEeH N i

Bunsbi yueOHo# paGoThI

HanmenoBanue | Peanusanus | HaumenoBan
Konrakrnast =
3) HCI0Jb3YEeMbIX B paMKax ue
padora <
g = AKTUBHBIX H npakrTuyec- | pa3padoTran-
s g
& 2 4 2 HHTEPAKTHUB- KOl HOI'0
HaumeHnoBanue Tem v 2ol 22| 58 Bug CPC
& o = g HBIX MOATOTOBKH 3JIEKTPOHHOT
= | | 27| 5 &%
§° = 5 E ;“ E ; = oOpa3oBareJib- (Tpynoem- 0 Kypca
= B 5 2 = 2 50 HBIX KOCTh B (Tpynoemkoct
< © S © A i
> 22| 25| 8% TEXHOJOIMH gacax b B yacax
= |R& E8|0AaY ) )
OpraHndeckue peakun
Tema 2.4 [IpakTuueckue 3aHITHSA. [ToaroroBka x
OmnpeneneHne ONTUMAaNbHBIX AJIHH BOJH 4 6 NPAKTHYECKUM
cnekrooToMeTpa Ipu aHalInu3e sansTasaM. 6.1.3.: C.
« .
OpraHMYeCcKnX COeIUHEHHUN 162-214, 212-245, 247-
Tema 2.5 [IpakTudeckue 3aHATHS. 268. 6.1.4.:176-198
Hoz[60p METOJMK aHAJIN30B XUMHUYECKOTO T ) !
OTIpe/IeIeHUs] KOHIICHT A 218-247.
OpPTaHUYECKHX BEIIECTB
Tema 3.1 Knaccupukanus u 2 - - 6 IMomroroBka k usek- | TectupoBaHue B
HOMCHKJIATYypa OPraHn4eCKux UM, TECTHPOBAHHUIO, | CUCTEME
coequHeHui. Teopus XUMHUUYECKOTO BhIONHEHNe  3amanmii | MOODLE
crpoeHust byrtieposa. o
JUIA  CaMOCTOSATENbHON
Tema 3.2 Knaccudukamus opraHndecKux 4 6
paboter. 6.1.1.: 23-29,
BElIECTB ¥ (PYHKIMAHAIBHBIX IPYIII
Tema 4.1 OnpezencHue Kiacca BEIIeCTBa, 2 - - 6 29-41, 41-50, 81-89,
(YHKIMOHAIBHBIX TPYIIL, HICHTUQHUKAIMS 90-100. 6.1.2: 72-90,
BELIECTB 90-124, 170-173, 125-
Tema 4.2 JlabopatopHbie paboThI 8 5 137
AmuaTtrueckue yrieBogopOIb! [MOAroTOBKA K
Tema 4.3 [IpakTudeckue 3aHIATHS. MPaKTUYECKUM
Ornpenenetust 11uddy3HOHHOr0 2 6 3aHATUAM.. 6.1.7.:176-
TOPMOXKEHHS B reTopo(a3HbIX Mporeccax 198. 218-247.
Tema 4.4 [IpakTudeckue 3aHITHUS.
KuHetnueckue uccieoBaHus MpolieccoB
OpraHUYecKOro CHHTE3a
Tema 5.1 U3yuenne romoda3HbIX U 2 - - 6
rerepodaszHbIX IPOLECCOB OPraHUIECKOTO
CHHTE32




ILianupyemsie Bunsbi yueOHo# paGoThI
HaumenoBanme | Peanuzanusa | HaummeHnoBan
KOHTPOJIHMPYEMBI KonrakTHas -
¢) peayJIbTaThi paGora S HCI0JIb3YeMBbIX B paMKax ue
T
OCBOCHHSE: = E AKTUBHBIX U npaKTuyec- pa3paGoraH-
; & Q Z e HHTEPAKTHUB- KOl HOI'0
konYK;OIIK; HaumenoBanue Tem o | 2ol Ee| § S Bux CPC
& as| 28 e 2. HBIX MOATOTOBKH | 3JEKTPOHHOT
MK - orF| g7 | 5¢ =
KATO = E x| EE| S°F oOpa3oBareJib- (Tpynoem- 0 Kypca
U MHIMKATOPbI =) SA|l EE| 284
P S— 5 S E 2 = g S HBIX KOCTb B (TpymoemkocT
e — é lg ‘g é- = 8 ‘g E‘j TEXHOJIOT Ui yacax) b B yacax)
[<o] N
Tema 5.2 JlabopaTtopHble paOOTHI 8 5
oMo yHKIMOHATBHBIC COSTUHCHHUS
Tema 5.3 3yueHne KUHETUKH 2 - - 6
roMo¢asHbIX 1 rerepodasHpIX MPOLECCOB
Tema 5.4 [IpakTudeckue 3aHATHS. [oaroroska k
Anpaeruapl 1 keToHbl. CIOCOObI 3 6 NPAKTUICCKUM
nonydyerust. CTpoeHne KapOOHIITEHON 3aHsTUsAM. 6.1.7.:176-
rpynmsl.  XWM. CBOMCTBa. 198, 218-247.
Tema 5.5 IIpaBmia 0pOpMIICHHS OTIETOB 1 - - 6 HoxroroBka x nekuu- | TectupoBanue B
0 HayYHO-HUCCIIEIOBATENBCKUX paboTax M, TECTUPOBAHUIO, | CHCTEME
Tema 5.6 JIaGopaTopHsIe paGOTHI 2 6 BimonHenne  sajanuii | MOODLE
dopMIIeHHE OTUETa HAy4HO-MCCIIEI0BA- AT CaMOCTOATEIEHON
TEJIbCKOUN pa6OTBI pa60TbI. 6.1.1.: 53'59,
CamocrosiTeqibHasi padoTa 108
UTOI'O no aucuumiune | 17 34 17 108
Tabmauma 5
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Conep:kanue QTUCHUILIMNHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM, /ISl CTYJIeHTOB 04HO0-32049HO0i1 opMbI 00yUeHMsI

ILianupyemsie Bunsbi yueOHo# paGoThI
HanmenoBanue | Peanusanus | HaumenoBan
KOHTPOJIHMPYEMBI KonTakTHas -
3) HCI0Jb3YEeMbIX B paMKax ue
€) pe3yJbTaThl padora =
EE AKTMBHBIX U npaKTHyec- pa3padoraH-
OCBOCHHS: o 3 E .
= @ A HHTEPAKTUB- KOU HOI'0
konYK;OIIK; HanmenoBanme Tem o | 2ol Ee| § S Bux CPC P
& =s|l s8] 82 4 HBIX NOArOTOBKHU 3JIEKTPOHHOT
K o) S 5| 2 Tl 5@ & 6
- = e < © © 7 oopa3oBaTeJib- T oeM- 0 Kypca
M MHIMKATOPbI = s 3| E £ 5 p (Tpyn M
= S E|l g E| 2 E0 HBIX KOCTb B (TpynoemkocT
MOCTHKEHUS g S S s g = S & .
. o S = S < TEeXHOJIOI il yacax b B Hacax
KOMIeTeHIuii = | =& 28| 0AaAY ) )
1 cemecTp
IIK-4, UTIK 4.1 Tema 1.1 TlomnepxxaHue mnapaMeTpoB B 2 - - 4 [ToaroroBka k jnex- TectupoBaHue B
XUMHUYCCKHUX IKCIICPUMEHTAX I[USIM, TSCCTUPOBAHHUIO, | CHCTEME
Tema 1.2 Ilpuboper pans wu3MepeHus | 2 - - 6 BBIITOJTHEHHE 3a1aHAN MOODLE
TeMIepaTypbl u JTaBJICHUS, ux IUTS CAMOCTOSITEITEHON
KiIaccuUKausd W TPUHINI JCHCTBUS. pab6orsrl. 6.1.1.: C. 6-
PaboTa mpu MOBEIIICHHOM JTaBICHUHT 11, 11-16, 52-67.
Tema 1.3 JlaGopaTtopHble pabOThI 8 5 6.1.2: 72-90, 90-124,
CrtpoeHne OpraHMYECKUX COCAMHEHUH 125-137.
Tema 1.4 [IpakTuueckue 3aHITHS.
[Toxbop peakTHBOB sl aHATTN3a 4 6 IMoAroToBKa K
OpPTaHUYECKUX BEIIECTB NPAKTHYECKHM
Tema 1.5 [IpakTuueckue 3aHsATHS.
3aasaTuaM. 6.1.3.: C.
Ilon6op HE0OXOAIMOTO 000PYIOBAHUS 12-24. 112-145. 217
JUIs aHAJTH3a OPTraHMYECKHX COETHHEHHUM Bk T B
Tema 2.1 Ousnyeckre METOIBI 2 - - 6 228.6.1.4.: 76-98, 118-
HCCIICIOBAHUS 147.
Tema 2.2 XuUMHUYECKHE METOIbI 2 - - 6
HCCIICIOBAHHUS
Tema 2.3 JIabopaTopHble pabOTHI 8 5
Opraandecknue peakiuu
Tema 2.4 IIpakTU4ecKue 3aH;ITHSA. IToaroToBka k
OHpelleHeHI/Ie OIITUMAJIBHBIX JJIMH BOJIH 4 6 NPAKTUYECKUM
CHeKTO(OTOMETpA MIPU aHATIH3E sangTHaM. 6.1.3.: C.
OpPraHMYeCKUX COCMHEHUN
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ILianupyemsie
KOHTPOJIMPYeMbl
€) pe3yJabTaThl

OCBOEHUSI:

rkoaYK;OIIK;
K

U HHAUKATOPBI
JAOCTHKEHUS
KOMIIeTEeH N i

Bunsbi yueOHo# paGoThI

HaumenoBanme | Peanuzanusa | HaummeHnoBan
Konrakrnast =
3) HCI0Jb3YEeMbIX B paMKax ue
padora = B
s g AKTMBHBIX U npaKTHyec- pa3padoraH-
& Q 4 2 HHTEPAKTHUB- KOl HOI'0
HaumenoBanue Tem o | 2o| Eg| 58 Bux CPC
= 25| 2F| 22y HBIX MOATOTOBKM | 3JIEKTPOHHOI
= = 5 g ;“ S ; = o0pa3oBaTteJlb- (Tpynoem- 0 Kypca
= & 5 E = § 50 HBIX KOCTh B (Tpynoemkoct
é E ‘g é- E 8 ‘g@ TeXHOJOTHH yacax) b B 4acax)
Tema 2.5 [IpakTuueckue 3aHITHSA. 162-214, 212-245, 247-
[Tonbop MeToAMK aHAIM30B XUMHYECKOTO 268.6.1.4.:176-198,
OIpe/ieNIeHNs] KOHUEHTpaui 218-247.
OpPraHUYECKUX BEIIECTB
Tema 3.1 Knaccudpukanus u 2 - - 6 IlonrotoBka Kk Jsek- | TectupoBaHue B
HOMCHKJIATypa OpraHn4eCKux UMM, TECTHUPOBAHHUIO, | CUCTEME
coenuHeHui. Teopus XUMUUECKOTO BBITONHEHHE  3ananmii | MOODLE
ctpoenusi bytneposa. N
JUIL  CaMOCTOSITEIbHOMN
Tema 3.2 Knaccudpukarnus opraHI4ecKux 2 6 )
paboter. 6.1.1.: 23-29,
BEIIECTB M (PYHKIMAHAIBHBIX IPYHIT
Tema 4.1 OnpeznencHue Kiacca BEIIECTBa, 2 - - 6 29-41, 41-50, 81-89,
(YHKIMOHAIBHBIX TPYIII, UISHTUQHUKAIHS 90-100. 6.1..2: 72-90,
BEILIECTB 90-124, 170-173, 125-
Tema 4.2 JTaGopaTopHbie pPabOTHI 8 5 137
Anudartuueckue yrieBoaopost [MOArOTOBKA K
Tema 4.3 [IpakTudeckue 3aHATHS. IPAKTUYECKUM
Ornpenenenus 1uddy3noHHOro 4 6 3aHATHSM.. 6.1.7.:176-
TOPMOXKEHHS B reTopo(a3HbIX Mporeccax 198, 218-247.
Tema 4.4 [IpakTuueckue 3aHITHS.
Kunernueckue rcciie1oBanus MpomeccoB
OpPraHUYecKOro CHHTE3a
Tema 5.1 Vzyuenue romogasHbIx 1 2 - - 6
rerepodazHbIX IPOLECCOB OPTaHUIECKOTO
CHHTE3a
Tema 5.2 JIabopaTtopHble pabOTHI 8 5
I'oMoQYHKIIMOHAJIFHBIE COEANHEHUS
Tema 5.3 M3yueHne KUHETUKH 2 - - 6
roMo(da3HbIX U rerepoda3HbIX MPOLECCOB
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ILianupyemsie

Bunsbi yueOHo# paGoThI

HanmenoBanue | Peanusanus | HaumenoBan
KOHTPOJIHMPYEMBI KonTakTHas =
3) HCI0JIb3YeMBbIX B paMKax ue
€) pe3yJbTaThl paborta =
2 E AKTMBHBIX U npaKTHyec- pa3padoraH-
OCBOCHHS: o g g .
= ~ 2 HMHTEPaKTHB- KOH HOT0
konYK;OIIK; HaumenoBanue Tem o | 2ol Ee| § S Bux CPC P
& gl s s| &2 HBIX MOATOTOBKH | 3JEKTPOHHOT
MK 0 g = e 7| = 3 g
- = e < © © o0pa3oBaTe)ib- T oeM- 0 Kypca
M MHIMKATOPbI = s 3| E | 5 1 p (Tpya M
= ol g o0 HBIX KOCTb B (TpymoemkocT
MOCTHKEHUS g S 8 s g = S & .
. @ S = S TeXHOJIOTH I yacax b B Hyacax
KOMIIeTeHIii = |5S& 28| 0iad ) )
Tema 5.4 [IpakTudeckue 3aHATHS. [oaroroska k
Anpaeruapl 1 keToHbl. CIOCOObI 3 6 NPAKTUICCKUM
nonydyerust. CTpoeHne KapOOHIITEHON 3aHsTUsAM. 6.1.7.:176-
rpynmsl.  XWM. CBOMCTBa. 198, 218-247.
Tema 5.5 IIpaBmia 0pOpMIICHHS OTIETOB 1 - - 6 HoxrotoBka x nekuu- | TectupoBanue B
0 HayYHO-HUCCIIEIOBATENBCKUX paboTax M, TECTUPOBAHUIO, | CHCTEME
Tema 5.6 JIaGopaTopHsIe paGoTHI 4 6 BpmonHenne  sajanuii | MOODLE
oOpMIIEHHE OTUETa HAy4HO-HCCIIEI0BA- AT CaMOCTOATEIEHON
TEJIbCKOMN pa60TbI pa6OTbI. 611' 53'59,
CamocrosiTeqibHasi padoTa 108
UTOI'O no aucuumiune | 17 34 17 108
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5 TEKYIIUA KOHTPOJIb YCHEBAEMOCTH W ITPOMEXYTOUYHAS
ATTECTALIMA ITO U'TOI'AM OCBOEHUSA JIUCHUIIVIMHBI.

5.1. TunoBble KOHTPOJIbHbIE 3aJaHUsI WJIM HHbIe MAaTepUAJIbl, HeOOX0UMbIE IS
OLICHKHU 3HAHU, YMEHUH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

TecTbl, MpoBOAKUMBIE Ha 3ekTpoHHOM Iardpopme Moodle na caiite [T HI'TY mo
azapecy: http://dpingtu.ru/Moodle..

Bonpocul ona cobecedosanua npu coaue omuemos no 1adopamopHvim padomam

1. IIpeamer opranndeckoil xuMuu. OCHOBHBIE 3Tallbl Pa3BUTHS OPraHUYECKOM XHMUHU.
XapakTepHble OCOOCHHOCTH COBPEMEHHOW OpraHmdeckoil xumuu. OpraHndeckue BellecTBa:
XapaKTepUCTHKH, Ki1accudukalys, HOMEHKIaTypa, npuMenenue. [IpuBenure npumepsl.

2. IlpoctpanctBennbie (opmbl coenauHeHH yraepona. Crepeounsomepus. Bumsl
nzomepun. CTpyKTypHblE TpeOOBaHHUS K CYIIECTBOBAHHIO T€OMETPUYECKUX M ONTHUYECKHX
crepeon3omepos. IIpusenure npumepsl.

3.  T'eomerpuueckass  uzomepus.  CTpyKTypHble  TpPU3HAKK  CYLIECTBOBAHMUS
FEOMETPUUECKUX H30MepoB. @akTOphl, BIHAIOIIME HAa YCTOHYMBOCTH CTEPEOHU30MEPOB.
['eomeTpuyeckue H30MEpbl HEHACBHIIEHHBIX M LUKIMYECKUX COeAUHEHMM. Paznuuus B
XUMHYECKHX M (PU3MUECKIX CBOHCTBAX T€OMETPUUYECKUX U30MEPOB.

4. Onrtuueckass uzomepusa. CTpPYKTypHbIE MPU3HAKKM CYLIECTBOBAHUSA ONTHYECKUX
nzomMepoB. OnrTuyeckass aKTUBHOCTb M METOJbl €€ OIpeneieHMs. YJielbHas ONTHYeCKas
akTUBHOCTb. COEIMHEHMs, HMMEIoLMEe UEHTp XupaibHOcTU. D- u L-crepuueckue psiasbl.
Panematel. ['paduueckue crnocoObl HM300pa’keHUsT ONTHUECKUX H30MEpoB Mo Duuiepy u
Hrromeny. B3aumonpeBpaiiieHuss onTu4ecKkux u3oMepoB (oOpaiieHue xoHdurypauuu). R, S-
CTepeOXUMHUYECKasi HOMEHKJIaTypa.

5. Ontuyeckrue H30MEphl, UMEIOIINE HECKOIBKO XHUPAIbHBIX IIEHTPOB (SHAHTHOMEPHI,
Me30(opmMel, Tuactepeomepsl). CTEPEOn30Mephl, HMEIONTNE OCh U TNIOCKOCTh XHUPATLHOCTH.

6. OcHoBbI KOH(opManmoHHOTO aHanu3a. Kondopmanuu anudarnyeckux coequHEHHI.
Koundopmepsr. ['paduueckne cmocoObl u3o0pakeHuss kKoHGoOpMaruii W UX O003HAYEHUSI.
DHepreTudyeckue Oapbephl, BO3HHUKAIOUINE MPHU BpALICHUH (ParMEHTOB MOJEKYIbl BOKPYT
opauHapHOi cBs13u. DaKTOPHI, BIUSIONINE HA YCTOMUNBOCTH KOH(POPMEPOB.

7. Tumbl XUMHUYECKUX CBSI3€H B OpraHHYECKUX coenuHeHusx. Cradble XUMHUYECKHE
B3aumojieicTBus. Bopoponnas cBs3b. llpuponma BogopomHoW cBsi3U. JIOKanM30BaHHBIE |
JIENIOKaTN30BaHHbIC CBS3H B paMKax opOuTanbHOro noaxosa. [Ipuseaure npumepsl.

8. Nonbl 1 nonusie napbl. oHU3a1Ms KOBAJIEHTHOM CBSI3W U IMCCOLMAIIMS MOHHBIX TIap.
Ponb pactBopuTens B 3Tux mpoueccax. Crneunduueckas u Hecmenuduueckas COIbBaTaIUS.
[Tosicaute Ha mpumepe SN1 peakiuu.

9. OCHOBHBIE XapaKTEPUCTUKUA KOBAJEHTHOM CBSI3U: JJIMHA, TPOYHOCTh, MOJIIPHOCTh U
noJisipu3ye-MocTh. JIokanu3oBaHHBIC W JCJIOKAIM30BaHHBIE CBA3U. OCOOCHHOCTH IUKINYECKOU
JENOKaTN3aluu (apOMaTUYHOCTh, AaHTHAPOMATUIHOCTH ).

10. Pacuer mosekynbl stuneHa merogoM MOX. TloHsiTHEe O 3aCEIEHHOCTH aTOMHBIX M
MOJIEKYJISIpHBIX opOuTaneii. [Topsimok cBs3H.

Ilpumep 3a0anun ona camocmoamenbHoil padomst 0OYUAIOUWUXCA OUHOU PopMbl
3ananue Nel

1. JIna coenunenuit 1,2:

-YKQOKUTE BHJIBI CONPSDKEHUS B JAHHBIX CTPYKTYPAX;

-n300pa3uTe CTpelKaMH HaIMPaBJICHUs CMEHICHUS Tt (P) dJIEKTPOHOB;
-HAIHIIUTE MPEACITbHBIC U ME30MEPHBIE CTPYKTYPHI;
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-YKa)KUTE MPEENIbHYIO CTPYKTYPY, BHOCUMYIO MaKCUMAaJIbHBIHN BKJIa/l B ME30MEPHYIO.
NHCH3

|
CH2:(|3—C: NH Cl—-CH=C=C=C=0
CHs

2. Tlpoananusupyiite yactuiy (2) ¢ y4eTroM HUHIYKTUBHOTO U ME30MEPHOIO JIEHCTBHS
3aMEeCTHUTEIA:

-OLIEHUTE POJIb 3aMECTUTEIICH B CTAOMIN3AIMU (JIeCTaOMITN3AIMH ) YaCTHIIBI;

-YKOKUTE TMpeaeiabHbIe CTPYKTYPhI, ITOKa3bIBAIOIIME BKJIAJ Me30MepHOro 3¢dekra
3aMECTUTEIIS B CTAOMIM3AINIO (AeCTaOMIN3aII0 YaCTHIIBI,

-PacCIIOJIOKHUTC 3aMCCTUTCIIN B PAAY 10 YMCHBIICHUTIO CT&6HHH3HPYIOH.[€I>1 CIIOCOOHOCTH.
CH,
X

X: N-NHz , m —-OH, n-CHz, n-NO;

3. Onpenenute 3HaK 3PHEKTOB 3aMECTUTES M IPUBEINUTE NPEJICIbHBIE CTPYKTYPBI.
OCegHs CF;

Samanme Ne2

1. ns coenunennii 1,2:

-YKQ)KUTE BHJIbI CONPSKEHUS B JAHHBIX CTPYKTYpax;

-1u300pa3uTe CTPEIKaMU HaIPaBJIEHUS CMEIEHUs T (P) AIEKTPOHOB;
-HaIAIIUTE NIPEAEIBHBIE U ME3OMEPHBIE CTPYKTYPBI;

-YKa)XUTE MPEJAEIbHYI0 CTPYKTYPY, BHOCUMYIO MaKCHUMAaJIbHBIN
BKJIAJl B ME30OMEPHYIO.

@)
CHp=C—0—C7 CHs-CH=C=C=C=N-CHjy
Cl NH,
1 2

2. lIpoananuzupyite yacTuily (2) ¢ y4eToM HHAYKTUBHOTO U

ME30MEPHOr'0 IeHCTBHS 3aMECTUTEIIS:

-OLIEHUTE POJIb 3aMECTUTENIEH B CTAOMIN3aUH (JIeCTaOMIU3AIIH )

YaCTHIIBI;
-YKa)XHTe TpeAeTbHBIE CTPYKTYPHI, TOKA3bIBAIOIINE BKIIA]T
Me30MepHOro 3¢ dexra 3amecTuTeNs B CTAOMIIN3ALIUIO
(tecTaObUIN3alIMIO) YaCTHUIIBI;

-pacIoJIOKUTE 3aMECTUTEIH B Py 110 YMEHBILICHHIO
CTAOMIIM3UPYIONIEH CIIOCOOHOCTH.

+

CH,
X

X:n-C=N,Mm -NO2, n-OCHgz , n- CHs

3. Onpenenure 3HaK 3P PEeKTOB 3aMeCTUTENS U IPUBETUTE
15



npeJiebHbIE CTPYKTYPHI.

NH, CHO

3amanue Ne3

1. Ins coenunenui 1,2:

-YKaXUTE BBl COMPSKEHUS B JAHHBIX CTPYKTYpax;

-M300pa3uTe CTpPEIKaMH HAMPaBICHUS CMEIIECHUS T (P) DJIEKTPOHOB;

-HaIUIIUTE MPEeIbHbIE U ME30MEPHBIE CTPYKTYPHI,

-YKa)XHUTE MPEETbHYI0 CTPYKTYPY, BHOCUMYIO MaKCUMaJIbHBIN BKJIA]] B ME30MEPHYIO.

CH2=(|3—C—CH=CH2 O;N-CH=C=C=C=NH
CH3 1 2

2. Tlpoananu3upyiite yactuily (2) ¢ y4eToM HUHIYKTUBHOTO U ME30MEPHOIO JIEHCTBHS
3aMEeCTHUTEIA:

-OLIEHUTE POJIb 3aMECTUTEIIEN B CTAOMIN3alUU (JIeCTa0MIN3a1uH) YaCTULIbI;

-YKOKUTE TMpeaeibHble CTPYKTYPHI, IOKa3bIBAIOIIME BKJIAX Me30MepHOro 3ddekra
3aMECTHUTEIS B CTAOMIM3AIHIO (AeCTaOUIN3aINI0 YaCTHIIBI;

-pacoioKUTE 3aMECTUTEINHU B PSy 110 YMEHBIICHUIO CTAOMIH3UPYIOLIEH CIOCOOHOCTH.

CH,
L0
X:m-OCHg, n-OH, n-CT . n-CoHs

3. Onpenenure 3HaK H3PPEKTOB 3aMECTUTEIIS U IPUBEIUTE MPEIEIbHbBIE CTPYKTYPBHI.
CHs

Samanne Ned

1. Jlns coenuaenuii 1,2:

-YKQKUTE BHJIbI CONPSDKEHUS B JAHHBIX CTPYKTYpaXx;
-M300pa3uTe CTPEIKaMU HaMpaBIECHUS CMEIIEHUS Tt () JIEKTPO-
HOB;

-HaIMIINTE PEAEIbHBIE U ME3OMEPHBIE CTPYKTYPHI,

-YKQKUTE MPEACTbHYIO CTPYKTYPY, BHOCUMYIO MaKCHUMAaTbHBIH

BKJIaJ] B ME30OMEPHYIO.
_NH O
CH3-CH=CH-C” ~C—CH=C=C=C=N-CH;

~
. O—CH; H ,

2. llpoananu3upyiite yactuny (2) ¢ yueToM UHAYKTUBHOTO U
ME30MEPHOTO ICHCTBHS 3aMECTHTEIIS:
-OIIEHUTE POJIb 3aMECTUTENEH B CTAOMIM3AINY (JIECTaOUITH3AIIH )
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YaCTHIIBI;
-YKQKUTE TpeeNIbHbIE CTPYKTYPBI, TOKA3bIBAIOIINE BKIIA]]
Me30MepHOTO A (eKTa 3aMeCTUTENS B CTAOMTU3AIINIO
(IecTabuIn3alnio) YaCcTUIIbI;
-pacIIOJIOKUTE 3aMECTUTEIHN B Py 110 YMEHBIIICHHEO
CTaOUIM3UPYIOIIEH CITOCOOHOCTH.

CH,
X

X: N-CHsz, Nn-NO3, Mm-C=N, n-OCHs3

3. Onpenenure 3HaK 3(HPEKTOB 3aMECTUTENS U IPUBEAUTE
IpeJIebHbIE CTPYKTYPHI.

cl SOsH

3amanue Ne5

1. Jlist coequneHmit 1,2:

-YKaXUTE BBl COMPSHKEHUS B JAHHBIX CTPYKTYpax;

-M300pa3uTe CTpEeIKaMU HAMPABICHUS CMEIIECHUS T (P) SJIEKTPOHOB;

-HAMUIIUTE NPEAETbHBIE U ME30MEPHBIE CTPYKTYPBI;

-YKaXHUTE MPEJEIbHYI0 CTPYKTYPY, BHOCUMYIO MaKCUMAJIbHBIN BKJIA]] B ME30MEPHYIO.

CH;=C—C=N-CHy  H,N-CH=C=C=C=NH
F O—CHs
1 2

2. [poananu3upyite dactuiyy (2) ¢ y4eToM MHAYKTUBHOTO U ME30MEPHOTO JEHCTBUS

3aMCCTUTCIIA:
-~OLCHUTEC POJIb 3aMECTUTENEH B CT8.6I/IJ'II/I33L[I/II/I (,I[GCTa6I/IJ'II/I3aI_[I/II/I) HaCTHUIbI,

-YKa)XUTE IMpeleibHble CTPYKTYpPhl, IIOKa3bIBAIOIIME BKJIAJ MeE30MepHOro jsddekra

3aMeCTUTENs] B CTA0MIN3AINIO (ECTa0MITH3AINIO YaCTUIIBL;
-pacroJIoKUTE 3aMECTUTENH B PSIly 110 YMEHBIIEHUIO CTAOMIM3UPYIOLIEH CTIOCOOHOCTH.

+
X —CH;

X: CHg, Cl, NO, ,COOH, NH;,

3. Onpenenure 3HaK 3PPEKTOB 3aMECTUTENS U IPUBEAUTE MIPEIeIbHbIE CTPYKTYPHI.
OCHj NO;
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3amanue Neb

1. ns coenuuennii 1,2:

-YKa)KUTE BHJIbI CONPSDKEHUS B JAHHBIX CTPYKTYpaXx;
-1300pa3uTe CTPENKaMU HAMPABIICHUS CMEMICHUS T (P) AIEKTPO-
HOB;

-HaIUIINTE MPEIEIbHBIE U ME30MEPHBIE CTPYKTYPBHI;

-YKa)XUTE MPEACNbHYI0 CTPYKTYPY, BHOCUMYIO MaKCUMaJIbHbIN
BKJIaJI B ME30MEPHYIO.

_F
CH3—CH:C,:—C\\ H3C-CH=C=C=CH-C=N
OH N—CHjs
1 2

2. llpoananu3upyiite yactuiy (2) ¢ yueToM UHAYKTUBHOTO U

ME30MEPHOTO JACUCTBUSI 3aMECTUTEIS:

-OLIEHUTE POJIb 3aMECTUTEINIEH B CTA0OMIM3aUH (JeCTaOUIN3aIIH)

YaCTHUIIBI;
-YKa@XXHTE TPeAeTbHBIE CTPYKTYPBI, TOKA3bIBAIOIINE BKIIA
Me30MepHOTO 3P deKTa 3aMeCcTUTENs B CTAOUITU3AIIUIO
(mecTabuIM3alnio) YaCTUIIbI;

-pacroI0KUTE 3aMECTUTENHU B PSJy 10 YMEHBIIECHUIO

CTaOUIM3UPYIOIIEH CITIOCOOHOCTH.

CH,

X:M-OH, n-C=N, n-CHgz, n-NO,

3. Onpenenure 3HaK 3HPEKTOB 3aMECTUTEIIS U IPUBEIUTE
npeiebHbIE CTPYKTYPHI.

OH NO,

3aganue Ne7

1. Ins coenunenuii 1,2:

-YKQOKUTE BUJIBI CONPSDKEHUS B JAHHBIX CTPYKTYPAX;

-n300pa3uTe CTpelKaMH HaMPaBJICHUs CMEIICHUS Tt (P) SJIEKTPOHOB;

-HAIHIIUTE MPeACTbHBIC U ME30MEPHBIE CTPYKTYPHI;

-YKQKUTE MPEENbHYIO CTPYKTYPY, BHOCUMYIO MaKCUMAIIbHBIN BKJIaJl B ME30MEPHYIO.

I
CH;=C—C—0-CH;  Cl-CH=C=C=C=0
NH,

2. Tlpoananusupyiite dactuiy (2) ¢ y4eToM WHAYKTUBHOTO W ME30MEPHOTO JIEHCTBHS
3aMECTUTEIIS:
-OLICHHUTE POJIb 3aMECTUTENCH B CTAOMIM3AINH (J1eCTa0MITN3aIiK ) YaCTHIIHI,
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-YKa)XUTE TMpeaeibHble CTPYKTYphl, IOKa3bIBAIOIIME BKJIaX Me30MepHOro sddekra
3aMECTUTENSI B CTA0MIN3AINIO (ECTA0OUITH3AINIO YaCTHUIIBI;
-pacroioKUTE 3aMECTUTEINHU B PSy 110 YMEHBIIECHUIO CTA0MIM3UPYIOLIEH CIOCOOHOCTH.

X —CH,

0
Xiﬂh,CHy{),CfH . NOy, NH,

3. Onpenenure 3HaK Y3PPEKTOB 3aMECTUTEIIS U IPUBEINUTE MPENIEIbHBIE CTPYKTYPHI.
Br NO
2

Ilepeyenn BOonpocoB k 3aueTy no Aucuui/inHe «TeopeTnyeckue u 3KcnepuMeHTAJbHbIE
MeTO/Ibl HCCIeJOBAHUS B XUMUM»
. Tenmonocurenu u xnagarentsl. Cocynsl Jproapa.

. IpuGops! 17151 U3MEepeHus TeMIepaTypsbl, UX KiIaccu(uKaus U IPUHLIUN JeHCTBUS.
. PerynupoBanue temiiepaTypsl.
[TpuGops! 11 U3MepeHUs JaBlIeHUs, X KiacCu(UKalus U MPUHLIUI eHCTBHUS.
PerynupoBanue naBnenus
PerynupoBanue Bakyyma
Pabota npu noBbILIEHHOM JaBICHUH.
PaboTa mpyu MOHMKEHHOM JJaBJICHUH.
BakyywmHas TexHMKa
0. ®unsrpoBanue. [IpubGopsl, cocoObl, TUIIBI (PUITBTPOB.

11. UenTpudyrupoBanue.

12. BeicymmBaHue TBEPABIX BELIECTB

13. BeicymmBanue KUAKOCTEH

14. BeicymuBaHue razoB

15. dusnueckue crocoObl BEICYIIMBAHUS

16. Tunsl BRICYIIMBAIOIINX ar€HTOB

17. Kpucrammmsanus. [Togbop pactBoputesns. J[poOHas kpucTamu3amms

18. Bo3sroHka.

19. Okcrpakuus TBepAbIX BemlecT. [podHas skcrpakuus. Annapat Cokcnera.

20. DkcTpakuus KUAKOCTEN U pacTBOpoB. HenmpepbiBHas 3KCTpakLys.

21. Ileperonka. Bunpl neperonku. IIpaBusna neperoHku.

22. @pakuMOHHAas NEPEroHKa.

23. Ileperonka c BOASIHBIM ITAPOM

24. IleperoHka npu NOHWKEHHOM JABJIEHUN

25. Pextuduxamus

26. IlpenBapuTenbHOE UCCIEJOBAHME HEU3BECTHBIX OPraHMYECKUX COENMHEHUN
(arperaTHO€ COCTOSIHME, IIBET, 3amax, HpoObl TOpPEeHHs, MPOKAIUBAHUS, BHEIIHUNA BUJ
KPHUCTAJIJIOB U T.1.)

27.Knaccel pactBopuMoctu. Kiraccudukanusi BemecTB Mo pacTBOPUMOCTH. BimsiHme
IIPUPOJIBI U CTPOEHUS BEIIECTB HA X PACTBOPUMOCTD.

28. CriocoOk! onpezienieHus: TeMrnepaTypbl KUTIEHUS

29. Cnioco0sl ompeienieHus: TeMIIepaTyphbl IUIaBICHUS

S0 NO U AW
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30. CriocoOblI onpeiesieHus TIJIOTHOCTH TBEPABIX BEIICCTB

31. CriocoObl onpeaeneHus TNIOTHOCTH JKUIKOCTEH

32. CnocoObl onpeaeneHus: paCTBOPUMOCTH TBEPABIX BEILIECTB

33. CriocoObl onpeiesieHus paCTBOPUMOCTH KUIKOCTEN

34. CriocoObl onpeieIeHUsI paCTBOPUMOCTH T'a30B

35. CriocoObl onpeiesieHus: BA3KOCTH

36. CriocoOblI onpeiesICHUsT MOJICKYJIIPHON MacChI

37. CriocoObl onpeieNIeHUs JaBJIECHUsI HACHIIIICHHOTO Mmapa

38. CriocoObl onpeiesIeHUs] TOBEPXHOCTHOTO HATSKEHUS

39. KauecTBeHHBIN 37IEMEHTHBIN aHAIIU3.

40. CniocoOsI ompeiesieHust yriiepoaa

41. CnocoOslI omnpeiesieHus BOJI0Opoia

42. CniocoOsI onpeiesIeHUs CePhI

43. CniocoOsl onpeiesieHus a30Ta

44. CiocoOsI onpeiesieHrs TaJIoreHOB

45. TlpuMeHeHne XMUMHUYSCKUX PEaKIMi TSl MICHTU(PUKAINN OPTaHMYECKUX BEIIECTB.
Br16op peakuumii 111 MACHTH(UKAIIAH.

46. DKCIepMEHTAIbHOE HM3y4YeHHE reTepo(]asHbIX paBHOBECHUN (KHIKOCTb-KUIKOCTD,
JKUJKOCTB-TIAp).

47. DKCIepUMEHTAILHOEC W3YYCHHE XMMHUYCCKON KWHETHKHU. Vcronb3oBaHue (HHU3HUKO-
XUMHYECKHX MeToJI0B. OCOOEHHOCTHM HW3Y4YeHHMs] KWHETHKHM TOMOTE€HHBIX U TeTepOTreHHBIX
paBHOBECHIA.

48. Texnuka 6€30MaCHOCTH MPH BBINOJIHEHUH JJA0OPATOPHBIX MUCCIEAOBAHUM.

49. IlpaBuia opopMIIEHUST OTYETOB O HAYIHO-UCCIICIOBATEILCKUX padoTax.

5.2. Onucanue moxkasartejeil u KPUTEPUEB KOHTPOJHA YyCIIEBAEMOCTH, OIMMCAHME HIKAJI
OICHUBAaHUSA

st onieHKHW 3HAHWM, YMEHUH, HaBHIKOB U (POPMUPOBAHUS KOMIIETEHIIUU TIO JUCIUILUINHE
MpUMEHsIeTCs OaTbHO-PEUTHHIOBasI CUCTEMAa KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH O0YYarOIINXCs
O4YHOU (OPMBI U TPAJAUIIMOHHAS CUCTEMA KOHTPOJS M OIEHKH YCIIEBAEMOCTH OOYYaIOIIUXCS
3a09HON (popmbl. OcHOBHBIE TpeOOBaHUS OAITLHO-PEUTHHIOBOW CHCTEMBI MO IUCIUILUIMHE U
IKaJIa OIICHUBAHWS MPUBEACHBI B Ta0IHIIax 6-8 .

Tabmuma 6
TpedoBanus 6a,11bHO-PEHTUHIOBOM CUCTEMbI MO IUCHUILIIIUHE
KomnuectBo | MakcumanesHele Oamutel  3a | [lItpadubie 6amisl
Bunst pabot MOJIBUIOB MOJBHJL PabOTHI
paboTHI 1 2 3a HapylIeHHE CPOKOB CJIauH

BreimonHeHne mnpakTHYECKUX | 2 20 20
1 1abopaTOpHBIX paboT

- ohopmIIeHHE OTYETOB 10 10

- cJjada KOJIJIOKBIYMOB 10 10
BeimonHenunit  3amaHuil s | 2 20 20 Jo 2 3a 3amanune
CaMOCTOSITEIbHON PadOTHI
[locemenue 3anaruit 8 20
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Kputepuu oneHuBanus pe3yibTaTa 00y4eHus Mo JMCUUIJIMHE U IIKAJA OlleHUBAHUS

Tabmauua 7

Kputepun onennBannsi pe3yJibTaToB 00y4eHUs!

Onenka Onenka Onenka Onenka
Ko u Kon n HanmeHoBaHue «HEYIOBJIETBOPHUTEILHO» «yIOBJIETBOPUTEIBHOY / «xopouo» / «OTJIUYHO» /
HaMMeEHOBaHHE UHAMKATOPA JOCTUKCHUS / «HE 3a4TCHO» «3a4YTEHO» «3aYTEHO» «3a4TECHO»
KOMIIETCHITHH KOMIETCHIUH 0-54% 55-70% 71-85% 86-100%
OT Max peUTUHIOBOU OT Max pEeUTUHTOBOM OT Max pEeUTUHTOBOM OT Max pEUTUHIOBOU
OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS OIIEHKH KOHTPOJIS
IIK-4 UIIK-4.1.  Ocywectsuser | M3noxenne yaeOHOTO ®parmMeHTapHeIe, 3Haer wmatepuan Ha | Meer Timy0Ookue 3HaHHS
CriocobeH KOHTPOIb  >()(QEKTUBHOCTH | MaTeprajia OECCHUCTEMHOE, | MOBEPXHOCTHBIC 3HAHUS 10 | JIOCTATOYHO XOPOIIEM | BCETO MaTepuana
OLICHHUBATh TNPOCKTHOM, HEIIOJIHOE, HE 3HA€T OCHOB | OCHOBAM OPraHUYECKON YPOBHE; CTPYKTYPhl JTUCHMILIMHBIL,
3¢ (heKTUBHOCTD KOHCTPYKTOPCKOI:4 1 | opraHMYecKOdl XWMHH, HE | XUMHU. MIpeICTaBIIsIeT OCBOMJI HOBAIUH
HOBBIX TEXHOJIOrH p | TCXHOTOTHHECCKO MOKET HCHOJb30BaTh UX B | M310%KEHUE MONYYEHHBIX | OCHOBHEIE 3aa4H B JIEKIIMOHHOTO Kypca o
BHEAPATH ~ MX B | O CAPHOCHH pamkax MOCTABJICHHBIX | 3HAHUN HEMOJHOEe, OJIHAKO | paMKax IMOCTaHOBKU CPaBHEHHIO C
NIPOU3BOJICTBO mesied W 3amav,  9TO | TO  HE  TMPEmATCTBYeT | Heleil W BbIOOpa| yuyeOHOW — JHUTEpaTypow;
MPEISITCTBYET YCBOGHHIO | YCBOGHHUIO IOCJEAYIOLIETO | ONTHMAaIbHBIX H3JI0KEHNE MOITY4YEHHBIX
MOCJIEAYIOLIEro MaTepyuana | MaTepuana. Jlomyckarorcs | cnoco0oB uX | 3HaHUH MIOJTHOE,
OTJIENbHbIE CYIIECTBEHHBIE | TIOCTHKEHHUS. CHUCTEMHO€; JIOIYCKaloTCs
omKOKY, HCHpPABICHHBIE C €MHUYHBIC omuoKwy,
MOMOILBIO TPENoAaBaTesl. CaMOCTOSITETILHO
3aTpyaHEeHUS npu HCIIPaBIIAEMbIE npu
(hopmympoBaHUN cobeceoBaHUH

OCHOBHBHIX IIOJIOXKCHUM H
X IPUMECHCHUN
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Tabmuma 8
Kpurepun oueHuBaHust

Ouenka Kpurepum onneHuBaHus

OIICHKY «OTJHYHO» 3aCIy)XKUBaeT OOYyYalOIIMiiCs, OCBOMBIIUN 3HaHUS,
YMEHHs, KOMIIETEHIIMM W TEOPETHUYECKWH MaTepuan 0e3 MpoOeros;
BHITIOJTHUBIIUN BCE 3aJaHUs, MPEeIyCMOTPEHHBIE Y4YeOHBIM IITaHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAKTUUYECKUE HABBIKUA MPO(ECCHOHATHLHOTO
MIPUMEHEHUS] OCBOCHHBIX 3HAHUH COPMHUPOBAHBI.
CpenHnil ypOBeHb | OLIEHKY «XOPOIIO» 3aCTy)XHUBAeT OOYYAIOIIUICS, MPAKTHYECKH ITOJTHOCTHIO
«4» OCBOWBIIMK 3HAHWUA, YMEHHS, KOMIIETEHIIMM W TEOPETHYECKHHA MaTepual,
(xopor1o) - 3auTeHO | yueOHBbIC 3afaHusl HE OLCHEHbl MaKCHUMaIbHBIM YHCIOM OaijioB, B OCHOBHOM
c(hopMHpoOBa MPaKTUIECKNE HABBIKH.

Bricokuii ypoBeHb
«5»

(OTIUYIHO) - 3aYTEHO

[Toporossrii OLICHKY «YyJAOBJIETBOPHUTEJIBHO» 3aCIyKUBACT OOyYarOMIMICS, YaCTHYHO C

YPOBEHB «3» npobenaMn OCBOMBIIWE 3HAHHSA, YMEHHUS, KOMIIETEHIMH W TEOPETUYECKUU

(ymoBnerBopuTENb- | MaTepHall, MHOTHE yueOHbIE 3aaHus JINOO HE BBIIOJIHMI, TM00 OHU OLIEHEHbI

HO) - 3a4TE€HO yuciaoM OaigoB ONM3KMM K MHHHUMAJIbHOMY, HEKOTOpBIE IPAKTHYECKHE

HaBBIKU HE C(HOPMHUPOBAHEI.
MuHUMaNBHBII OIICHKY «HEYAOBJIECTBOPHUTEIHHO» 3aCITy’KUBAET 00YUaIOIIHIACS, HE OCBOUBIIHN
YPOBEHB «2» 3HAHHA, YMEHUS, KOMIIETEHIINH U TEOPETHUECKUI MaTepra, yaeOHbIe 3aJaHus
(HEYMOBNETBOPH- | ye pimonHu, MPaKTUIECKUE HABBIKA HE C(HOPMHUPOBAHBI.
TEILHO) — HE
3aYTEHO

6. YYEBHO-METOJANWYECKOE OBECHHEYEHHUE JUCLHUIIJIMHbI

6.1. YueOHast imTeparypa

Ne
HanMeHoBaHNEe HCTOYHHKA

6.1.1 PyKOBOJCTBO K JIaGOPATOPHBIM 3aHATHAM 110 OPraHMYECKON XUMUM: yueOHOE Mocooue s
" By3oB /Ilox pen. TrokaBkmHOM H.A. - 2-¢ U3 Tiepepad. u ot - M.: JIpoda. 2002. - 384¢

6.1.2 [lentun FO.A., Kypammumua I'"M. OCHOBBI MOJEKYJISPHOH CIEKTPOCKONUHU: Yy4ueOHOe
" |mocobue. M.: Mup, 2008. 398 c.

Bockpecenckuii [1.1.. Texnuka nabopaTopHbIx padoT: yuebnoe mocooue. M.: Xumus, 1970.

6.1.3 479 c.

Paunnckuit @.1O., Paunnckas M.®.Texnuka nabopaTopHbIX paboT: yueOHoe nmocobue. M.:

6.14 Xumus, 1982. 432 c.

6.15 bepnun A.Sl. TexHuka gabopaTopHOil paboThl B OPraHUYECKON XUMHM: yueOHOe TocoOue.
T ML Xumus, 1983. 368 c.

buGnuoreunsiii (OHA YKOMIUIEKTOBAH MEYaTHBIMU W3JIAHUSIMU U3 pacdyera HEe MEHee
0,25 sx3emmiisipa KaKIOTO W3 W3JIaHWM, YKa3aHHBIX BBIINIE Ha KaXXIOro oOydaromierocs u3
YHClIa JIUII, OJTHOBPEMEHHO OCBAaNBAOIINX COOTBETCTBYIOIIYIO IUCHUIUIMHY (MOAYJIb).

7. HHOOPMAIMOHHOE OBECIIEYEHUME JUCHUIIJINHBI

VYueOHBII mporecc MO  AWCIHUIUIMHE  o0ecredeH  HEOOXOAMMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PacCHpOCTPaHIEMOTO MPOrPaMMHOTO OOecTeueHus, B TOM YHCIe
OTEYECTBEHHOTO TPOM3BOJICTBA (COCTaB MO IUCHUIUIMHE ompeneneH B Hactosmenr PIIJ u
MOJJIE)KUT OOHOBJICHUIO TPU HEOOXOAUMOCTH).

7.1. IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

I[I/ICL[I/IHJII/IHa, OTHOCHUTCA K TIpYINIIIC OUCHHUIUVIMH, B paMKaX KOTOPBIX MNPCANOJIaracTcs
HCIIOJIB30BaHHUEC I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHI KaK BCIIOMOTaTeILHOTO HUHCTPYMCHTA.
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HudopmaniioHHbIE TEXHOJIOTUH IPUMEHSIOTCS B CIIEIYIONINX HAIIPABIECHUSAX: MPU MOATOTOBKE U
oopMIIeHUH OTYETOB O JTA0OPATOPHBIX pabOTax, BHINOJHEHUU 3aJaHUN JJISI CAaMOCTOSITEIILHON

paboTHI.
Tabnuma 9
IlepeyeHb IJIEKTPOHHBIX OUOJIMOTEYHBIX CHCTEM
Ne HaumenoBanune IbC Cebuika k 9BC
1 | KoHCy/bTaHT CTy/ICHTA http://www.studentlibrary.ru/

Jlanp

https://e.lanbook.com/

7.2. IlepeyeHb JIMIIEH3MOHHOIO0 W CBOOOJHO PACIPOCTPAHSEMOI0 MNPOrPAMMHOIO
o0ecrneyeHusi, B TOM 4HCJie 0TeYeCTBEHHOr0 MPOU3BOACTBA, HEOOXOUMOIO /1Jisl OCBOCHUS

AUCHHUILIMHBI
Tabmuma 10
IIporpaMmmHoe obecnieyeHue
Ne | IDIporpammHoe obecnedeHue, HCNOJIb3yeMoOe B IIporpammHoe obecnedeHre cBOOOIHOIO
n/n YHHBeEpCcHTETe HA JOTOBOPHOI OCHOBE pacnpocTpaHeHHus
1 Microsoft Windows 10 (momnucka MSDN | Adobe Acrobat Reader
700593597, mnommucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html
2 Microsoft office 2010 (JIuuensust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
ot 19.12.2011)
3 Koncynpbraut ITimoc PTC Mathcad Express
https://www.mathcad.com/ru

Ilepeyenn coBpeMeHHBIX NPOdecCHOHANBHBIX 023 JAHHBIX M HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B tabnune 11 ykazan nepedenp npodeccu

OHAJIBHBIX 0a3 JaHHBIX M MH(OPMALIMOHHBIX

CIIPpaBOYHBIX CUCTEM, K KOTOPbIM obecrneueH AO0CTYII (y,Z[aJ'IeHHBIfI ,I[OCTyH).

Tabmuma 11

Hepeqeﬂb COBPEMECHHBIX l'[pO(l)eCC]/IOHaJILHI)IX 0a3 AAHHBbIX U I/IH(l)OpMaII]/IOHHI)IX
CIMIPaBOYHBLIX CUCTEM

N HanMenoBanue npodeccuOHAIbLHOMN 0a3bl HJocTyn k pecypcy (yAajdeHHBbI JOCTYI €
i JaHHBIX, HH(OPMAIHOHHO-CITPABOYHOMT yKa3aHHEM CChUTKH/IOCTYN U3 JIOKATbLHOM
CHCTEMBI CeTH YHHBEPCHTETA)
1 2 3
1 basa maHHBIX CTAHIAPTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT /[home/standarts
o | Hepeucun mpoeccuonanbHbIX 623 JAHHLIX 1 https://cyberpedia.su/21x47¢0.html
MH(OPMAITMOHHBIX CIIPABOYHBIX CHCTEM
3 WNuctpymentet u  BebG-pecypesl  amsi BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrpaBouyHas MpaBoBast cucrTemMa .
4 JIOCTYII M3 JIOKaJIBHOM ceTH
«KoncynprantlImroc»

8. OBPA3OBATEJIBHBIE PECYPCHI V11 HHBAJIM/IOB U JIUI] C OB3
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://www.mathcad.com/ru
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus

B Tabmuue 12 yka3aH mepedeHb 0Opa3oBaTENbHBIX PECYpCOB, UMEIOIUX (OPMBHI,
aJlalTHPOBaHHBIE K OIPAaHUYEHUSIM HMX 370POBbs, a TAK)KE CBEICHHS O HAJIMYUM CIICIHATbHBIX
TEXHUYECKUX CPEJICTB O0YUCHHUs KOJUIEKTUBHOTO U MHIMBUAYAIBHOTO MOJIH30BAHMUS.

Tabmuma 12
Oo0pa3zoBaTtesbHbIE pecypchl 11 HHBATUA0B 1 un ¢ OB3
Ne | Ilepeuenb 00pa3oBaTeJBLHBIX PECYpPCOB, CaeeHusl 0 HAJIMYMHU CTIENUATIBHBIX
NPHUCIOCOOJIEHHBIX ISl HCIO0JIb30BAHMS TeXHHYECKUX CPEICTB 00yUeHHsI
HHBaJUAaMH 1 Junamu ¢ OB3 KOJIJIEKTUBHOT'0 U HHIAMBUAYAJIbHOTO
M0JIb30BAHUS
1 | ObC «KoHCynbTaHT CTyI€HTa» 03ByYKa KHHT M yBEIIMICHHE MPUPTA

CIIe[MaJIbHOE MOOMIIBHOE IIPUIIOKEHHUE -
9BC «JIanb» Up
2 CUHTE3aTOP PEUU, KOTOPBIA BOCIIPOU3BOIUT
TEKCTHI KHUT U MEHIO HABUTAI[UU

3 | OBC «¥Opaiit» BEpCHS IS CIA00BHISTITIX

Cornacno @enepanbHoMy 3akoHy 006 oOpazoBanuu 273-®3 ot 29.12.2012 r. ct. 79, n.8
"IIpodeccnonansHoe o0ydeHne W TpodeccHoHaTbHOEe Oo0pa3oBaHWe OOYYAIOIIUXCS C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMHM 37I0POBbsl OCYLIECTBIISIFOTCS Ha OCHOBE 00pa30BaTENbHBIX
IporpaMM, aJanTUPOBAHHBIX MPU HEOOXOIMMOCTH JJIsi O0y4YEHHs yKa3aHHbIX oOyuarommxcs'.
AOIl pa3pabareiBaeTcss 10 KaXJ0M HampaBI€HHOCTH NpU HAIMYMM 3asBJICHUH OT
o0yJaromuxcs, SBISIONIMXCS WHBAMUAaMH Wik junamMu ¢ OB3 u u3bABHBIIMX JKelaHUEe 00
00y4YeHHH M0 JaHHOMY THUITy 00pa30BaTeIbHbBIX IPOTPAMM.

9 MATEPUAJIBHO-TEXHHUYECKOE OBECHHEYEHME, HEOBXOJAMUMOE JJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA IO AUCHUIIJIMHE

Y4eOHbIC ayAWTOpPWHM JJIs  TPOBEACHHS 3aHATHH TI0  JTUCIHUIUIMHE, OCHAIICHBI
000pyI0BaHNEM U TEXHUYECKHUMH CPEACTBAMH OOYUECHHUS.

B tabnuue 13 nepeunicieHsl:

- yueOHbIe ayJUTOPUH JUTs IPOBEICHUsI YUEOHBIX 3aHITHIA, OCHAIICHHBIE 000PYI0BaHHEM
U TEXHUYECKUMU CPEICTBAaMH OO0yUEHHUS;

- TOMEIICHUS JUIsi CaMOCTOSATENbHOW pabOThl OOydarolmuXcs, KOTOPHIE OCHAIIEHBI
KOMIBIOTEPHON TEXHHKOM C BO3MOXHOCTBIO TMOJKIKOYEHHUS K ceth «HHTepHeT» u
obecrnieueHreM JO0CTyMa B ANEKTPOHHYIO0 MH(OpMalnoHHO-00pa3zoBaTenbhyto cpeny AN

HITY.
Tabmuma 13
OcHAIEHHOCTh AYIMTOPHH M MOMEIeHUH JI CAMOCTOATEIbHOM
padoThl o6yuyarmuxcs M0 TUCIHHUILINHE
Ne HaumenoBanne OcHaleHHOCTb ayAUTOpHii IlepeyeHb JTMIEH3UOHHOTO
ayAuToOpHUii U NnoMeleHuil 1 moMelneHuii NMPOrpaMMHOro obecrnevyeHus.
noMeIeHun ais JJISl CAMOCTOSITEJILHOM PexBU3UTHI NOATBEPKIAIOLIETO
CaMOCTOSITeJILHOM padoTsI JOKYMEHTa
padoTsI
1 2305 Aymutopus jans | KoMmIiekT JeMOHCTPalMOHHOIO
JIEKIIMOHHBIX 3aHATUI o0opyoBaHUS:
Hwuxeroponckas 06:., . | 11K, C BBIXOJIOM Ha
J3epKUHCK, YJI. MYJIbTUMEIUMHBIN POEKTOp, HA
laiinapa, 1. 49 6aze Intel Pentium G4560 3.5
I'ru, 4 I'6 O3Y, monrutop 20’ —
.
MynabTUMEIUNUHBIA ~ TIPOEKTOP
Epson- 1 m;
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KJlacc - MOMEIICHUE st
CPC, KYpCOBOTO
MIPOEKTHUPOBAHUS
(BLIHOJ'IHCHI/ISI KYpPCOBLIX
pabor), Huxeroposckast
0011., T. [[3epxuHCK, yII.
laitpapa, 0. 49

I'Tn, 2 T6 O3Y, mouutop Acer
17° — 4 mir.

I[IK nonakimwueHel K  CETH
«HTepHeT» W 00ecHeunBarOT
JOCTYTI B ANEKTPOHHYIO
WH(POPMAITMOHHO-
00pa3oBaTeNbHYIO cpemy
YHHBEPCHTETA

Ne HaumenoBanne OcHaleHHOCTh ayTUTOpHii IlepeveHb THIIEH3MOHHOTO
ayJIMTOpPHIi 1 NOMelleHUI U NoMelleHUui NPOrPaMMHOI0 olecrneyeHus.
NoMeuleHui 1ist AJISl CAMOCTOSATEIbHOM PexBHU3UTHI NOATBEPKIAIOIIETO
CaMOCTOSITeJILHOM padoTsI JOKYMEHTa
padoThI
Oxpad — | mrT.
2 1234 Kommekr nemonctpanuonsnoro | ¢ Microsoft Windows 10 Jomammss
Hayuno-TtexHuueckas obopymoBaHUS: (mocraBka c I1K)
oubmmorexa TN 1K, c BBIXOJIOM Ha | e LibreOffice 6.1.2.1. (cBo6oanoe I10)
HI'TY, crynenueckuit MyJIbTHMEMHHBIN POEKTOP, HA | o Foxit Reader (cBoGoxHOE I10);
YUTAILHBIN 34T 0aze Intel Pentium G4560 3.5 | . 7-zip w15 Windows (cBoGomroe I10)
Hmxeroponckas oomn., r. | I'ri, 4 I'6 O3Y, monrutop 20° —
J3epxKuUHCK, yII. 1.
laiimapa, n. 49 MynbTUMETUAHBIA ~ TIPOEKTOP
Epson- 1 mr;
OkpaH — 1 mrt.;
HaGop y4eOHO-HaTJISTHBIX
OCcOOmi
4 1443a  xommbtotepHsrii | [IK nHa Gasze Intel Celeron 2.67 | ¢ Microsoft Windows 7 (moamucka

DreamSpark Premium)

» Apache OpenOffice 4.1.8 (cBoGomnoe
110);

* Mozilla Firefox (ceo6oanoe I1O);

» Adobe Acrobat Reader (cBoGomnoe
110);

e 7-zip ms Windows (ceoboamoe I1O);

* Korcynprantllimoc  (I'TL/] Ne
0332100025418000079 ot 21.12.2018);

10 METOJIMYECKHE PEKOMEHJALIUM OBYYAIOIIMMCSI IO OCBOEHMIO
JUCHUTINHBI

10.1. O0mme MeTOAMYECKHE PEKOMEHIANMH I O0y4aloIUXCH IO OCBOCHHUIO
AUCHUILINHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUH

JlucuunnuHa

pealn3yCTCA

nocpeaACTBOM

IMPOBECACHU A

KOHTaKTHOM  paboTel ¢

oOyuaronuMucs (BKJIIOYasi MPOBEJEHUE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH), CAMOCTOSTEIbHON
paboThI 00yYAOLIMXCS U TPOMEKYTOUHOM aTTeCTaI|H.
KonraktHas paborta: ayauTopHas, BHEayIUTOPHAs, a TaKKe MPOBOJUTCS B DJIEKTPOHHOM
MH(POPMaLMOHHO-00pa30BaTeNbHOI cpenie yHuBepcutera (nanee - SMOC).

IIpenonaBanue

JUCIIUILINHBI

BCACTCA C

00pa30BaTeNbHbIX TEXHOJIOTHUMA:

- OaJUIbHO-PEUTHHTOBAs TEXHOJIOTHSI OLIEHUBAHMS;
- TeKYIIMI KOHTPOJIb 3HAaHUH B pOpME KOHTPOJIBHBIX U KOJUIOKBUYMOB;
-MHTEpaKTUBHAs paboTa Ha JEKIIMOHHBIX 3aHATHUSIX.
HpI/I npenoaaBaH JUCHUIIJIMHBI ((TeOpeTI/I‘-IeCKI/Ie U OKCIICPUMCHTAJIBHBIC MCTOJbI

HCCICAOBaHUsA B XUMHHY,

HCIOJIB3YHOTCA

IMPUMCHCHUCM

(S (591474:0)11170,€ BHU 0B

COBpPCMCHHBIC O6p8.30BaTeJ'IBHBIe TCXHOJIOTHUH,

MO3BOJAOIIMWEC IIOBBICUTH AKTHBHOCTH o6yqa101u1/1xc;1 npnu OCBOCHHMU MATCpHala KypCa H

npeaoCTaBuUTh UM BO3MOKHOCTDH Bq)(bCKTI/IBHO pCaIn30BaTh YaChbl CaMOCTOSTEIbHOM pa6OTLI.

KOTOPBIX HATJSTHO TMPEMOAHOCUTCS MaTepual pa3INudHBIX pa3/iesioB  Kypca,

Bech nexknnoHHbIM MaTCpHrall Kypca COIMPOBOKAACTCA KOMIIBIOTCPHBIMU MTPE3CHTAIUAMU, B

4To [JaeT

BO3MOKHOCTh OOCYJUTh MaTepHal ¢ 00yYalOIIMMHUCS BO BpEMs UTEHUS JIEKIHI, aKTHBUPOBAThH

WX JESATEIbHOCTh MPH OCBOCHUU Marepuasia. Marepuaibl JEKIMHA B BUJAE CIIANI0B HAXOIATCS B
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cBobogHoM noctyne B cucteme MOODLE u moryT OBITH MONyYEHBI 0 YTCHHUS JIEKUUH U
npopaboTaHbl 00YUYAIOIUMUCS B XOA€ CAMOCTOSITEIBHON PaOOTHI.

Ha nexmusx, 1abOpaTOpHBIX U MPAKTUYECKUX 3aHATUAX PEATU3YIOTCS HHTEPAKTUBHBIC
TEXHOJIOTUM, HPUBETCTBYIOTCS BOIPOCHI M OOCYXKAEHHUS, HCIOJb3yeTCs JIMYHOCTHO-
OPUCHTHUPOBAHHBI TMOJXOJ, TEXHOJIOTUS pabOTbl B MalbIX TpPYyNNax, YTO TO3BOJISET
o0yyaromuMcsl NMpOosSBUTh ce0sl, MOJIyYUTh HAaBBIKM CaMOCTOATENBHOTO M3Y4EHHUs Marepuala,
BBIPOBHATH YPOBEHb 3HAHH B IpyTIIIE.

Bce Bompocel, BO3HUKIINME IPU CaMOCTOATENIbHOW paboTe MoApPOOHO pa3zduparoTcs Ha
nexuusx. [IpoBonsaTcss MHAMBHUIYaJ bHBIE U TPYNIIOBBIE KOHCYJIbTAIlMU C MCIIOJIB30BAaHUEM Kak
BCTpeY ¢ 0OyyaroIMMUCS, TaK U COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJOTHH (3JEKTpOHHAs
1moyTa).

WMunnuupyercst akTUBHOCTh OOY4YarOLIMXCsl, MOOLIPSAETCs 3aJaHue JII0ObIX BOIPOCOB IO
MaTtepuaily, MpaKTHKYeTCs WHAMBHAYaJbHbI OTBET Ha BONPOCH  OOydaromierocs,
PEKOMEH/IYIOTCSI METO/IbI YCIIEIIHOTO CAMOCTOSITEJIbHOTO YCBOECHHUSI MaTepualla B 3aBUCUMOCTHU
OT YpOBHS ero 0a30BOH MOATOTOBKH.

JUis OolleHKM 3HAHUM, YMEHMH, HaBBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH
IpUMEHsIETCS 0aNIbHO-PEUTUHIOBAsI CUCTEMA KOHTPOJIS M OLIEHKH YCIIEBAEMOCTH 00YYaroIIuXCs
B IIPOLIECCE TEKYILEro KOHTPOJISL.

[IpomexxyTouHasi arrecTamus MPOBOAUTCS B (QopMe 3adera ¢ Y4eTOM TEKyIIeH
yCIIEBaEMOCTH.

PesyabraT 00ydyeHus cunraercss c()OpMHPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJEpKaHUE Kypca OCBOGHO MOJHOCThIO. Ilpum ycTHBIX coOecenoBaHUSX
oOyyaromuiicss UCYEPIbIBAIOIE, MOCIEI0BATEIbHO, YETKO M JIOTUYECKH H3JlaraeT y4deOHbIN
MaTepHual; CBOOOJHO CIpaBiIe€TCs € 3ajJjayaMH, BONPOCAMU M JPYTMMH BHJAMH 3aJlaHHM,
UCTIONIB3YET B OTBETE JONOJHHUTENBHBIM MaTepuai. Bce mpemycMoTpeHHble paboueil yueOHOM
IpOrpaMMOIl 3a/laHusl BBINOJHEHbl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpeOOBaHUIMH,
oOyvaromuiicss ~ cmocoOeH  aHAIM3MPOBAaTh  MOJYYCHHBIE  pPE3yJNbTaThbl,  MPOSBISET
CaMOCTOSITEJIbHOCTh IPU BBIIOJHEHUH 3aaHUH.

PesynbraT 00y4eHusi cuutaerci c(pOpMHPOBAHHBIM Ha NMOPOTrOBOM YPOBHeE, €CIU
TEOPETUYECKOe COJAEp)KaHHWE Kypca B OCHOBHOM OCBO€HO. Ilpu ycTHBIX cobecenoBaHUsIX
oOydaromuiicss mocae0BaTeNbHO U3JIaraeT y4yeOHbI MaTepuall; MpH 3aTPyAHEHHUAX CIOocoOeH
10CJI€ HaBOJALIMX BONPOCOB MPOJOJIKHUTE 00CYKIEHHE, CIIPABISETCs C 3a7ayaMU, BOIPOCaMHU U
JIPYTUMH BUJIAMH 3a/IaHUH, TPeOYIOMMX MPUMEHEHHUs 3HAHHIA; BCE TIPEAyCMOTPEHHBIE pabodei
yueOHOI mporpaMMoii 3a1aHNUs BBIITOJIHEHBI B COOTBETCTBUHM C YCTAHOBJICHHBIMU TPEOOBAaHUSIMH,
oOydaromuiics  cnocoOeH  aHaJW3UpOBaThb  IOJIYYEHHbIE  PE3yJbTaThl;  IMPOSBISAET
CaMOCTOSITENIbHOCTh TPH BBIOJIHEHUH 331aHUI

PesyabraT 00y4deHusi cuurtaercsi HecOpMHMPOBAHHBIM, €CIM OOydYalIIMWcA NpuU
BBITOJIHEHUH 3aJlaHUi HE JIEMOHCTPUPYET 3HAHUM y4eOHOro Mmarepuala, JOMyCKaeT OLIMOKH,
HEYBEpPEHHO, C OOJBIIMMHU 3aTPyJAHEHHUSMH BBINOJNHSACT 3a/JaHUs, HE JIEMOHCTPUPYET
HEOOXOIMMBIX YMEHMH, KaueCTBO BBIMOJIHEHHBIX 33JaHU HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUSAM, KaueCTBO HX BBIIOJHEHUS OLEHEHO YMCIOM OajIOB HIXKE TPEX IO OLEHOYHOU
CUCTEME, YTO COOTBETCTBYET AONOPOIOBOMY YPOBHIO.

10.2. Metoauyeckue yKa3aHus 1JIs 3aHATHI JIEKIIUOHHOI0 TUIIA

JlekIMOHHBIN Kypc MpeAnoaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTO IIaHAa. B Xoje JEKIIMOHHBIX 3aHSATHUN PACKPHIBAIOTCS 0a30BbIE BOIMPOCHI B
paMKax KaxJI0h TeMbl TUCIUILIUHEI (Tabnuna 5 u 6). O003Haual0TCs KIIIOUEBhIE acTeKThl TEM, a
TaK)Ke JIETAlOTCA aKIeHThl Ha HaumOoJee CII0KHBIE W BaXKHBIE TOJOXKECHHUS H3y4aeMOro
MaTepuana. Marepualbl JEKIUi SBISIOTCS OMOPHOW OCHOBOM JJISl MOATOTOBKH O0YUaIOLIUXCS K
7a00OpaTOPHBIM 3aHSATHUSM U BBITIOJIHEHHS 3aJlaHU CaMOCTOSTEILHON paboThl, a Takke K
MEPOIPUATHAM TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTHM U MPOMEKYTOUHOM aTTeCTallud IO
IUCILIUILINHE.
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10.3. MeTtoauyeckue yKa3aHWsi 10 OCBOCHMIO JMCHMILIMHBI Ha J1a00paTOpPHBIX
padorax

[TonroToBky K Kaxaodl mgabopaTopHOil paboTe oOydalolmuiics JOJDKEH HadaTh C
O3HAKOMIJICHUSI C IUIAHOM 3aHATHS, KOTOPBIH OTpa)kaeT COJCpIKaHUE MPEIOKEHHOH TEMBL.
Kaxnass BeimonHeHHas pabota ¢ O(GOPMIICHHBIM OTYETOM U MOJJICKUT 3alUTE Yy
HpEroIaBaTelIs.

[1pu orieHnBaHKM 1a0OPATOPHBIX PAOOT YUUTHIBACTCS CIICAYIOIICE:

- KAueCTBO BBINOJHEHUS JKCIEPUMEHTAIBHO-TIPAKTUYECKO 4YacTH paboThl M CTEHCHb

COOTBETCTBUS PE3YJIbTATOB PaOOTHI 3aJaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(OpPMIICHHS OTYETa 110 PadoTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI IIPH 3aIIUTE PAaOOTHI.

10.4. MeToanuecKue YKazaHnusa 10 OCBOCHHIO JUCHUIVIMHBI Ha IIPAKTHYCCKHX
3AHATHUAX

[ToAroToBKy K KaaoMy J1abOpaTOpHOMY M MNPAKTHUECKOMY 3aHSTHIO OOYYarOIIUHCS
JOJDKEH HavyaTh C O3HAKOMIICHHS C IUIAHOM 3aHSATHS, KOTOPBIA OTpakaeT COACpKaHHEe
NPEUIOKEHHON PabOTHI.

[Ipy oueHuBaHUKM PabOTHl Ha JTA0OPATOPHBIX M MPAKTHYCCKUX 3AHATHAX YUUTHIBACTCS
cleyronee:

- YPOBEHb CaMOCTOSTEIBHOCTH IIPH OTBETAX Ha YCTHBIC BOIIPOCHL;

- KOJIMYECTBO OIIUOOK MPH OTBETAX;

- KQUeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIC BOIPOCH OOCYKICHUH TEMBI.

10.5. Meroanyeckue yKa3aHHus 10 CAMOCTOSATE/ILHOM padoTe 00y4arouuxcs

CamocTtosTenbHas pabora oOecreurnBaeT MOJATOTOBKY OOyYaromMxcs K ayJAUTOPHBIM
3aHATUSAM U MEPOIPHUATUAM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluM M0 U3yd4aeMoun
JTUCIUIUIMHE. Pe3ynbTaTel 5TOM MOATOTOBKH MPOSIBISIFOTCS B AKTUBHOCTH OOYYarOMIMXCS Ha
3aHATUAX M B KAYECTBE BBHITIOJIHEHHBIX 3aJ]aHUMN NJII CAMOCTOSITEIbHONU paboThl U apyrux Gopm
TEKYILEro KOHTPOJISI.

[Ipu BBITIOJIHEHUM 3aJlaHUN NI CAMOCTOSITEILHOM pabOThl PEKOMEHIYETCs MpopadoTKa
MaTepUAJIOB JIEKUMUA 110 KaXJIO0M NPOUACHHOM TEME, a TaKKe H3y4YeHUE PEKOMEHIYyEeMOU
JUTEpaTyphl, IpescTaBlIeHHON B Paznene 6.

B mportecce camoctosiTenbHON pabOTHI IPH U3YYCHUU AUCHIUTUIMHBI 00yYaIOIUecss MOTYT
paboTaTth Ha KOMITBIOTEPE B CHEIUATU3UPOBAHHBIX AYJUTOPUSIX JJISI CAMOCTOATEIbHONW PabOThI
(Tabnuia 13). B ayIUTOPUSIX ~ HUMEETCs  JIOCTyN yepes UH(OPMAIIMOHHO-
TEJICKOMMYHUKAITMOHHYIO CeTh «HTEpHET» K 2JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEIbHOM
cpene ynuBepcuteta (OUMOC) u snextponHoi Oubmmoreunoit cucreme (ObC), rme B
AJIEKTPOHHOM BHJIE PACIOararTcs y4eOHbIe M Y4eOHO-METOAMYECKHE MaTepualibl, KOTOpPHIE
MOTYT OBITh UCIIOJIB30BAHBI JIJIsl CAMOCTOSATEIHHON PAa0OTHI PU U3YUECHUU AUCIUILTHHBL.

Hnst oOyvaroruxcst mo 3a04Hod (opme 0OydeHHUs: caMOCTOsITeNIbHas paboTa SBIsSETCA
OCHOBHBIM BHJIOM Y4eOHOH eATeIbHOCTH.

10.5. Metoauyeckue yKa3aHHUsl [JIsl BBINOJHEHUS] KOHTPOJIBbHOH padoThl
00y4YAIOLIUMHCS 0YHO-3204HOI (POPMBI

[Tpu BBINONHEHUHN KOHTPOJIBHOM paboThl peKOMEHIyeTcsl MpopaboTKa MaTepUaIoB JIEKIIUH
110 TEMaM, a TAKKE U3yUYEHUE PEKOMEHIYEMOM JINTEPATYphl, IpeACTaBIeHHOU B Pa3aene 6.

BrinosnHeHne KOHTPOJIBHON paboThl CIIOCOOCTBYET JyYIIEMY OCBOCHHIO O0YYaroIMMUCS
y4ueOHOro Marepuaina, opMUpPYET NPAKTUYECKUH OMBIT U YMEHUS 10 U3y4aeMOW JUCIUILIUHE.

11. OHEHOYHBIE CPEJACTBA IUISA KOHTPOJISA OCBOEHUSA JUCIUIIJINHBI
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11.1. TunoBbIe KOHTPOJIbHBbIE 3aJAHUS WIH HHbIE MAaTePHAJIbI, He00X0AMMBbIE 1JI51 OLlEHKHU
3HAHUM, YMEeHHH, HABBIKOB U (MJIM) ONBITA B X0/I€¢ TEKYLEr0 KOHTPOJISl YCIIeBAeMOCTH

Bonpocul 0nsa cobecedosanun npu coave omuemoe no 1ad0pamopHvim padoomam

1. Ilpenmer opranmueckoil XUMUHU. OCHOBHBIE 3Talbl Pa3BUTHS OPraHUYECKOW XHMHH.
XapakTepHble OCOOCHHOCTH COBPEMEHHOH opranuuyeckoil xumuu. OpraHuyecKkue BeIlecTBa:
XapaKTepUCTHKH, Kiaccu(uKalus, HOMCHKIATypa, mpuMenenue. [IpuBeaure npumMepsl.

2. [IlpoctpanctBenHsie ¢GopMmbl coenuHeHuid yriaepoma. Crepeousomepus. Buubl
nzomepun. CTpyKTypHble TpeOOBaHHUS K CYIIECTBOBAHHIO T€OMETPUYECKUX M ONTHYECKHX
crepeon3omepos. IIpuBenure npumepsl.

3.  T'eomerpuueckas  uzomepus.  CTpyKTypHblE  TNpPU3HAKA  CYLIECTBOBAHMUS
FEOMETPUUECKUX H30MepoB. @DakTOphl, BIHAIOIIME HAa YCTOHYMBOCTH CTEPEOH30MEPOB.
['eomeTpuyeckue H30MEpPbl HEHACBILICHHBIX M LUKIWYECKUX COEIMHEHMH. Paznuuus B
XUMHUYECKHX U (PU3MYECKHX CBOHCTBAX T€OMETPUUYECKIX H30MEPOB.

4. Onrtnueckass wuzomepusa. CTpPyKTypHbIE TpPU3HAKKA CYILIECTBOBAHUS ONTHYECKUX
nzomMepoB. OnrTuyeckass aKTUBHOCTb M METOJbl €€ OIpelneieHMs. YJelbHas ONTHYeCKas
akTUBHOCTb. COEIMHEHMs, HMMEIoLMEe UEHTp XupaibHOcTU. D- u L-crepuueckue psiasbl.
Panematel. I'paduueckue crnocoObl HM300pakeHUsT ONTHUECKUX H30MEpoB Mo Duuiepy u
Hrromeny. B3aumomnpeBpaiiieHuss onTu4ecKux u3oMepoB (oOpaiieHue xoHdurypamuuu). R, S-
CTepeOXUMHUYECKasi HOMEHKJIAaTypa.

5. Ontuyeckrue H30MEphl, UMEIOIINE HECKOJIBKO XHUPAIbHBIX IIEHTPOB (SHAHTHOMEPHI,
me30(opmel, Tractepeomepsl). CTepeon30Mephl, UMEIONINE OCh U INIOCKOCTh XHPAIBHOCTH.

6. OcHoBbl KoH(opManmoHHOTO aHanu3a. Kondopmanuu anudarunyeckux coequHEHHI.
Kondopmepsr. ['padudeckne crocoObl u300pakeHus KOHPopManmuii W uX 0003HAYCHUS.
DHepreTudyeckue Oapbephl, BO3HHMKAIOUIME MPU BpALICHUH (PaArMEHTOB MOJEKYJbl BOKPYT
OpAMHAPHOM cBs3H. DAKTOPHI, BIUSIOIINE Ha YyCTOWIHMBOCTH KOH(OPMEPOB.

7. Tunbl XUMHUYECKUX CBSI3€H B OpraHHYECKUX coenuHeHusx. Craldble XUMHUYECKUE
B3aumojeicTBus. Bopoponnas cBs3b. llpuponma BogopomHou cBsI3U. JIOKanM30BaHHBIE U
JIeNTIOKaIn30BaHHbIe CBSA3M B pPaMKax opOUTaiIbHOro noaxoja. [Ipusenure npumMepsl.

8. Monbl 1 noHHbIe Napbl. MloHM3a11s KOBaJIGHTHOM CBSI3U U JUCCOLIMALIMS UOHHBIX Tap.
Ponp pactBOpHTEns B 3THX mpoueccax. Crneundudeckas M Hecnenuduyeckas CoJbBaTallUs.
[Tosicaute Ha mpumepe SN1 peakiuu.

9. OCHOBHBIE XapaKTEPUCTHUKUA KOBAJEHTHOM CBSI3U: JJIMHA, TPOYHOCTh, MOJISIPHOCTh U
noJisipu3ye-MocTh. JIokamu3oBaHHBIC M JCJIOKAIM30BaHHBIE CBA3U. OCOOCHHOCTH IUKINYECKOU
JeNOKaIN3aluu (apOMaTHYHOCTh, aHTUAPOMATUYHOCTH ).

10. Pacuetr monekynsl sTmieHa MmerogoMm MOX. [loHsiTue 0 3aCeIEHHOCTH aTOMHBIX H
MOJIEKYJISIpHBIX opOuTaneil. [Topsaok cBs3u.

Ilpumep 3a0anun ona camocmoameabHoi padomst 0OYUAIOUWUXCA OUHOU PopMbl
3ananue Nel

1. JIna coenunenuit 1,2:

-YKOKUTE BHJIBI CONPSDKEHUS B JAHHBIX CTPYKTYPAX;

-n300pa3uTe CTpelKaMH HaMPaBJICHUS CMEIICHUS Tt (P) SJIEKTPOHOB;
-HAIHUIIUTE MPeACTbHBIC U ME30MEPHBIE CTPYKTYPHI;

-yKaXHTe NPeAeTIbHYI0 CTPYKTYPY, BHOCUMYIO MaKCUMaJbHbIH BKJIaJ B ME30MEPHYIO.
NHCH;

I
CH2=C|I—C: NH ClI-CH=C=C=C=0
CHs
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2. Ilpoananusupyiite yactuiy (2) ¢ y4eToM MHAYKTHUBHOI'O U ME30OMEPHOIO JEHCTBUS
3aMECTUTEIIS:

-OLIEHUTE POJIb 3aMECTUTEINICH B CTAOMIN3aIMU (JIeCTAOMIN3AIMH ) YaCTHIIBI;

-YKOKUTE TMpeaeiabHble CTPYKTYPhI, ITOKa3bIBAIOIIME BKJIAJ Me30MepHOro 3¢dekra
3aMECTUTEIIS B CTAOMIM3AINIO (AeCTaOMIN3aINI0 YaCTHIIBI,

-PacCIIOJIOKHUTC 3aMCCTUTCIIN B PAAY IO YMCHBIICHUTIO CT&6HHH3HPYIOH.[€I>1 CIIOCOOHOCTH.
CH,
X

X: N-NHz , m —-OH, n-CHz, n-NO;

3. Onpenenure 3HaK H3PPEKTOB 3aMECTUTEIIS U IPUBEINUTE MPENIEIbHbBIE CTPYKTYPHI.
OCgHs CF3

Samanme Ne2

1. ns coenunennii 1,2:

“YKQXUTE BUABI COIPAKCHUSA B JAHHBIX CTPYKTYpaXx;

-M300pa3uTe CTpEKaMU HAIpaBJICHUS CMEHICHUS T (p) 3JIEKTPOHOB;
-HaIlUILINTE MPeJIeJIbHbIE U ME30MEPHBIE CTPYKTYPBI;

-YKaXUTE MPENEIbHYI0 CTPYKTYPY, BHOCUMYI MaKCHUMaJbHbIN
BKJIaJ] B ME30MEPHYIO.

0
CH,=C—0—C~
| ~

Cl NH,
1 2

2. l[Ipoananusupyite yacTuiy (2) ¢ y4eToM HHAYKTUBHOTO U

ME€30MEPHOT0 AEUCTBUSI 3aMECTUTEIIS:

CHz-CH=C=C=C=N-CHs

-OLIEHUTE POJIb 3aMECTUTENIEH B CTAOMIM3aUH (JeCTaOMITU3AIIH )
YaCTHILIBI;

-YKa)XUTE NMPEJEIbHbIE CTPYKTYPbI, IOKA3bIBAFOIINE BKIIAL

Me30MepHOro 3¢ dexra 3amecTuTeNs B CTAOMIN3ALIUIO
(tecTaOUIM3aLMIO) YaCTHUIIBI;

-pacroNOKUTE 3aMECTUTENHU B PSJIy 0 YMEHBIIEHUIO
CTAOMJIM3UPYIONIECH CIIOCOOHOCTH.

+

CH,
X

XIn-C=N,m -NOz, n-OCHg , n- CHg

3. Onpenenure 3HaK 3 PEeKTOB 3aMeCTUTENS U IPUBEIUTE
npeenbHbIe CTPYKTYPHI.

NH, CHO
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Samanme No3

1. JIna coenunenuit 1,2:

-YKaKUTE BHJIbI CONPSDKEHUS B JAHHBIX CTPYKTYPAX;

-U300pa3uTe CTpEIKaMU HAMPABICHUS CMEIIECHUS Tt (P) DJIEKTPOHOB;

-HaMUIIUTE NMpeAeNbHbIE U ME30MEPHBIE CTPYKTYPBL;

-YKaXXUTE MPEJEeIbHYI0 CTPYKTYPY, BHOCUMYIO MaKCUMaJIbHBII BKJIAJ] B ME30MEPHYIO.

CH,=C—C—CH=CH, 0,N—CH=C=C=C=NH

|

2. Ilpoananu3upyiite yactuily (2) ¢ y4eToM HHIYKTHBHOTO M ME30MEPHOTO JIEHCTBHS
3aMEeCTHUTEIA:

-OLIEHUTE POJIb 3aMECTUTEIICH B CTAOMIN3AIMU (JIeCTAOMITN3AIMH ) YaCTHIIBI;

-YKaKUTE TMpeleibHble CTPYKTYphl, IOKa3bIBAIOIIME BKJIAJ Me30MepHoro sddekra
3aMECTHUTEIS B CTAOMIM3AIMIO (AecTaOUIN3aIIo YaCTHIIbI;

-pacoioKUTE 3aMECTUTEINHU B PSy 110 YMEHBIICHUIO CTAOUIH3UPYIOLIEH CIOCOOHOCTH.

CH,
40
X:m-OCHz, n-OH, n—C\H , n-CyHs

3. Ompenenure 3HaK 3GPEKTOB 3aMECTUTENS U IPUBETUTE TIPEICIIbHBIC CTPYKTYPHI.
CHjs

3aganue Ned

1. Jlna coenunenuii 1,2:

-YKQOKUTE BHJIBI CONPSDKEHUS B JAHHBIX CTPYKTYPaX;
-1300pa3uTe CTpeNKaMU HaMPaBIICHUS CMEMICHUS T (P) AIEKTPO-
HOB;

-HaMUIIUTE MPEAeTbHBIE U ME30OMEPHBIE CTPYKTYPBI;

-YKQKHUTE MPEACITbHYIO CTPYKTYPY, BHOCUMYIO MaKCHMAaJTbHBIH

BKJIaJ B ME3OMEPHYIO.
_NH O
CHz-CH=CH-C” b

C—CH=C=C=C=N-CH
~O—CH, H~ 3

1 2

2. lIpoananuzupyite yacTuily (2) ¢ yuetoM HHAYKTUBHOTO 1
ME30MEPHOr'0 ICHCTBHS 3aMECTUTEIIS:

-OLIEHUTE POJIb 3aMECTUTENIEH B CTA0OMIN3AUH (JeCTa0MITH3aIIH )
YaCTHIIBI;

-YKa)XHTe TpeAeTbHBIE CTPYKTYPHI, TTOKAa3bIBAIOIINE BKIIA]T
Me30MepHOro 3¢ dexra 3amecTuTeNs B CTAOMIN3ALIUIO
(tecTaObUIN3alIMIO) YaCTHUIIBI;

-pacIoyIOKUTE 3aMECTUTEIH B PSAY 10 YMEHBILICHHIO
cTabuIM3upyroleil cnocoOHOCTH.
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CH,
X

X:N-CHgz, Nn-NOz, m-C=N, n-OCHg

3. Onpenenure 3HaK YHPEKTOB 3aMECTUTENS U IPUBEIUTE
Hpe/iebHbIC CTPYKTYPBI.

Cl SOzH
3amanue Nes

1. Jlist coequnaeHumit 1,2:

-YKaXUTE BBl COMPSHKEHUS B JAHHBIX CTPYKTYpax;

-M300pa3uTe CTPEIKaMH HAMPAaBICHUS CMEIIECHUS T (p) DJIEKTPOHOB;
-HaIUIINTE MPEEIbHBIE U ME30MEPHBIE CTPYKTYPHI,

“YKAXXUTEC MPEACIIbHYIO CTPYKTYPY, BHOCUMYIO MaKCHMaJIbHBIN BKJIaZl B ME30OMEPHYIO.

CH2=C|3—(|3:N—CH3 HoN-CH=C=C=C=NH

F O—CH;,
1 2

2. Tlpoananu3upyiite dactuily (2) ¢ y4eToM UHIYKTUBHOTO U ME30MEPHOIO JIEHCTBHS
3aMEeCTHUTEIA:

-OLICHUTE POJIb 3aMECTUTENCH B CTaOMIM3AIUH (1eCTa0MIN3alliK ) YaCTHIIBI,

-YKOKUTE TMpeaeibHble CTPYKTYPHI, IOKa3bIBAIOIIME BKJIAI Me30MepHOro 3ddekra
3aMECTHUTEIS B CTAOMIM3AINIO (AeCTaOUIN3aINI0 YaCTHIIBI,

-PAaCIOJIOKHUTC 3aMECTUTECIIN B PAAY IO YMCHBIICHUTO CT&6HHH3HPyIOH.ICI>i CITOCOOHOCTH.

+
X —CH;

X CH3, Cl, NOz,COOH, NH>

3. Onpenenure 3HaK H3PPEKTOB 3aMECTUTEIIS U IPUBEIUTE NPEIEIbHbBIE CTPYKTYPBHI.
OCHjs NO;

3aganue Neb

1. Jlnsa coenunenutii 1,2:

-YKQOKUTE BHJIBI CONPSDKEHUS B JAHHBIX CTPYKTYPaX;
-1300pa3uTe CTpeNKaMU HAMPABICHUS CMEMICHUS T (P) AIEKTPO-
HOB;

-HaIMUIIUTE MPEAeTbHBIC U ME30OMEPHBIE CTPYKTYPBI;

-YKa)XUT€ NMPEAEIbHYI0 CTPYKTYPY, BHOCUMYIO MaKCHUMAaJIbHBIN
BKJIAJl B ME30OMEPHYIO.
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F
CH3—CH:(,3—C< H;C-CH=C=C=CH-C=N
OH  N—CHs
1 2

2. llpoananu3upyiite yactuiy (2) ¢ yueToM UHAYKTUBHOTO U
ME30MEPHOT0 ACUCTBUSI 3aMECTUTES:

-OIICHUTE POJIb 3aMECTUTENCH B cTaOMIM3anu (IeCTaOMIN3aIIH)
YaCTHUIIbI;

-YKa)XHTE TpeAeTIbHBIC CTPYKTYPBI, TOKA3bIBAIOIINE BKIIA
Me30MepHOTO A (eKTa 3aMeCTUTENS B CTAOMTU3AIINIO
(IecTabuIn3alnio) YaCcTUIIbI;

-pacroJI0KUTE 3aMECTUTEINHU B PSLy 10 YMEHBIIECHUIO
CTaOUIM3UPYIOIIEH CITIOCOOHOCTH.

CH,

X:M-OH, n-C=N, n-CHz, n-NO;

3. Onpenenure 3HaK 3HHEKTOB 3aMECTUTEIS U TPUBEIUTE
npeebHbIC CTPYKTYPHI.

OH NO,

3aganue Ne7

1. Ins coenunenuii 1,2:

-YKQOKUTE BUJIBI CONMPSDKEHUS B JAHHBIX CTPYKTYPAX;

-1300pa3uTe CTpelKaMH HaIlPaBJICHUS CMEIICHUS Tt (P) SJIEKTPOHOB;

-HAIHIIUTE MPEACITBbHBIC U ME30MEPHBIE CTPYKTYPBI;

-YKQKUTE MPEENbHYIO CTPYKTYPY, BHOCUMYIO MaKCUMAIIbHBII BKJIa/l B ME30MEPHYIO.

1
CH2:(|3—C—O—CH3 ClI-CH=C=C=C=0

NH; )

2. Tlpoananu3upyiite vactuiy (2) ¢ y4eToM WHIYKTHBHOTO U ME30MEPHOIO JIEHCTBHS

3aMECTHUTEIS:
-OLICHHUTE POJIb 3aMECTUTENCH B CTAOMIM3AIUY (J1IeCTa0MIN3alK ) YaCTHIIBI,

-YKOKUTE TMpeaeibHble CTPYKTYPHI, IOKa3bIBAIOIIME BKJIAI Me30MepHOro 3ddekra
3aMECTHUTEIIS B CTAOUITM3AIHIO (AeCTaOUITN3aINio YaCTHIIBI,
-pacroIOKUTE 3aMECTUTEINN B PSy 110 YMEHBIIEHUIO CTAOMIH3UPYIOLIEH CIOCOOHOCTH.
X —CH,

. .0
X:CH3z,CH3-0 C\H . NOy, NH;
3. Onpenenure 3HaK H3PPEKTOB 3aMECTUTEIIS U IPUBEIUTE MPEIEIbHbBIE CTPYKTYPHI.

32



Br NO,

11.2. TunoBble KOHTPOJIbHBIE 3aJaHUS HJIU UHbIE MATEPHAJIbI, HEOOXOAUMbIE /IS OLIEHKH
3HAHWI, YMeHHWiH, HABHIKOB M (MJIM) ONbITA B XO/Je NPOMEXKYTOYHOI AaTTecTAllUM 110
AUCIHHUIJIMHE

®dopma npoBeACHUS IPOMEKYTOYHON aTTECTALUU 110 JUCLMILIMHE: 3a4€ET, 110 pe3yIbTaTaM
HAKOIUTEJILHOTO PEUTHHTra WU B (JOpPME KOMITBIOTEPHOT'O TECTUPOBAHHUS.

HepequL BOIIPOCOB K 3a4€Ty 10 JUCHUIIJIMHE «TeopeanecKHe U IKCIICPUMCEHTAJBHBIC

METOAbI UCCJICA0OBAHUA B XUMHUHU»

. Tenmonocurenu u xnagarentsl. Cocynsl Jproapa.

2
3
4
5.
6
7
8

9.

10.
11.
12.
13.
14.
15.
16.
17.

18

. ITpuGops! 17151 U3MepeHus TeMIepaTypsbl, UX Kiaccu(uKaus U IPUHLIUI JeHCTBUS.
. PerynmpoBanue temiiepaTypsl.
. IIpubopsl 11 n3MepeHus AaBiIeHUs, UX KIacCUPUKALMS U IPUHLIMIT ASHCTBUS.

PerynupoBanue naBneHust

. PerynupoBanue Bakyyma
. PaboTa npu noBHIIIICHHOM JIaBJICHUH.
. PaboTa npu nOHMWKEHHOM JaBJICHUU.

BakyymHas TexHMKa

OdunbTpoBanue. [Ipubopsl, crocoObl, TUIBI PHIBTPOB.
Lentpudyruposanue.

BricymmBanue TBEp/IbIX BEIIECTB

BricymmBanue KuaKocTen

BricymnBanue ra3os

®duznyeckue crnocoObl BHICYITUBAHUS

Tumnbl BEICYIIMBAIONINX areHTOB

Kpucrannuzanus. [Togbop pactBoputens. JpoOHast KpucTauzamus

. Bo3ronxka.
19.
20.
21.
22.
23.
24.
25.
26.

DKkcTpakuus TBepabIX BeulecTs. [IpobHast skcTpakuus. Annapat Cokcnera.
OKCTpakuus KUAKOCTEN U pacTBOpoB. HenpepbIBHAs IKCTpaKIus.
IIeperonka. Buael neperonku. IIpaBuna neperosku.
@pakuMOHHAas IEPEroHKa.
[Ieperonka ¢ BOISHBIM ITApOM
Ileperonka npy NOHMKEHHOM JaBICHUH
Pextuduxanus
[IpenBapuTebHOE HCCIENOBAaHUE HEU3BECTHBIX OPraHUYECKHX COEOUHEHMU

(arperaTHOE€ COCTOSIHME, I[BET, 3amax, MpPOObI TOPEHUS, NPOKATMBAHUS, BHEIIHUN BUJ
KPHUCTAJJIOB U T.[.)

27.

Knaccer pactBopumoctn. Kiaccudukaius BemiecTB mo pacTBOPUMOCTH. BrusHme

npupoabl 1 CTPOCHUA BCIICCTB HA UX paCTBOPUMOCTE.

28.
29.
30.
31.
32.
33.
34.
35.

CrniocoOsl onpe/iesieHns TeMIepaTypbl KUIIEHUS

CriocoOsI onpe/ieNieHrs TEMIIEPATyPhI IIaBICHHUS
CriocoOsI onpe/ieNie s MII0THOCTH TBEP/IbIX BEIIECTB
CriocoOb1 onpeieNieHnst TUIOTHOCTH KHUIKOCTEH

CriocoOslI ompe/ieNieHrs paCTBOPUMOCTH TBEP/IBIX BEIIESCTB
CriocoObI oTpe/IelIeHUsT PACTBOPHMOCTH JKHIKOCTEH
CriocoOsI onpe/ieNieHrs pacCTBOPHUMOCTH T'a30B

Crioco0sI onpeienieHus BI3KOCTH
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36. Crioco0bl orpeaeneH st MOJISKYJISIPHON MacChl

37. CriocoObl onpeieNieHUs JaBJICHUS HACHIIIIEHHOTO Imapa

38. Crioco0bl ompeaeneH s MOBEPXHOCTHOTO HATSHKEHUS

39. KauecTBEHHBIH JIEMEHTHBIN aHAJIU3.

40. CniocoOsI ompeiesieHust yriiepoaa

41. CocoOsI omnpeiesieHus BOJIOPoia

42. CriocoObl onpeesieHus Cepbl

43. CiocoOsI onpeiesieHus a30Ta

44. Cnioco0OsI onpeesieHus raJloreHOB

45. TlpuMeHeHue XUMHUYECKUX PEaKUUd A HISHTU()UKAIMU OpPraHMYECKUX BEIIECTB.
Br16op peakuumii 1151 MACHTH(DUKAIIAH.

46. DKCIepUMEHTAIbHOEe H3y4YeHHE reTepo(]a3HbIX paBHOBECHUN (KHIKOCTb-KHIKOCTD,
JKUJKOCTB-TIAp).

47. DKCIepUMEHTAILHOE W3YYCHHE XMUMHUYECKON KWHETHKHU. Vcronb3oBaHue (HU3HUKO-
XUMHYECKHX MeToJI0B. OCOOEHHOCTHM HW3Y4YeHHMs] KWHETHUKHM TOMOTE€HHBIX U TeTepOTreHHBIX
PaBHOBECHI.

48. Texnuka 6€30MaCHOCTH MPH BBINOJIHEHUH JJA00PATOPHBIX UCCIEAOBAHUM.

49. TIlpaBuia opopMIIEHUST OTYETOB O HAYIHO-UCCIICIOBATEILCKUX padoTax.

PernameHT npoBeieHus TEKYIIero KOHTPOJIsA B ¢popMe KOMNbIOTEPHOI0 TECTHPOBAHUS

Koa-Bo 3apannii B 6aHke Kou-Bo 3apanmii, Bpems na
BOINPOCOB NpeIbsBIAEeMbIX TecTHPOBaHHe, MUH.
o0yuamomemycsi

He MeHee 90 WM yKa3bIBaloT
KOHKPETHOE KOJTMIECTBO 30 10
TECTOBBIX 3aJaHUI

[TonHbIi (HOH OLEHOYHBIX CPEJCTB VIS MPOBEACHUS MPOMEKYTOYHON aTTeCTallu B hopMe
KOMIIBIOTCPHOT'O TCCTUPOBAHUA Pa3MCIICH B OaHke BOIIPOCOB JAHHOT'O KypCa AHUCHUILUIMHBI B
C10 MOODLE.

B Xome moArOTOBKH K TEKyIIEMy KOHTPOIIO OOYYaroIIMMCS TIPEIOCTABIISETCS
BO3MOXXHOCTh MTPOUTHU TECT CaMOINpPOBEPKH. TecT [JIsl cCaMONIPOBEPKH MO JAUCIUIUIMHE pa3MeIeH
B CJIO Moodle JIIN HI'TY B cBOGOIHOM AJ1s 00YUAIOIIUXCS JOCTYIIE.
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