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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

W3yuenue (yHAaMEHTAIBHBIX 3aKOHOB XUMHH C TIO3UINI COBPEMEHHOH HAayKH; (JOopMHUpOBaHNE HAYIHOTO
MUPOBO33PEHMS; OBIIAJICHUE JIEMEHTAPHBIMU HABbIKAMU BBIIIOJIHEHUS XUMHYECKO-TO SKCIIEPUMEHTA, COCTABICHUS
YPAaBHEHUI XMMHYECKMX PEAKLMM, BBIIIOJIHEHUS XMMUYECKUX PacyETOB; YCBOEHHE COBPEMEHHOM POJIM XMMHUU B Pa3BUTUU
MAaIIMHOCTPOCHHS, aBTOMATHKH, HAyK O MaTepHanax, HAHOTEXHOJIOTUAX M APYTHX 00JIACTSX.

2. MECTO JJMCIIMIIVIMHBI B CTPYKTYPE OOII

uxn (pazgen) OOIT: b51.0.06.03

2.1 | TpeGoBaHus K MpeIBAPUTEILHOI MOATOTOBKE 00yYaIOIIerocs:

2.1.1 | basupyercs Ha 3HAHUSX, OTYYCHHBIX IPU U3yYCHUH y4eOHBIX TUCHHUILIMH OCHOBHBIX 00IIe00pa30BaTeNIbHBIX IPOrPaMM

2.2 | [ucuMIuIMHbI U PAKTHKH, 115 KOTOPbIX OCBOEHUE JAHHOW JUCHMILIMHBI (MOAYJ/Is1) HEOOX0OAUMO KaK
npealIecTByIoLIee:

2.2.1 | ODxonorus

2.2.2 | bezonmacHOCTD KU3HEAEATETbHOCTH

2.2.3 | MarepuanoBeneHue

2.2.4 | TexHonorust KOHCTPYKLIUOHHBIX MaTEpUAIIOB

2.2.5 9KCHJ’IyaTaHI/IOHHH€ H 3allIMTHO-OTACIIOYHBIC MaTCpHaJibl

2.2.6 | OcHOBBI MATEHTOBEICHUS

3. KOMIETEHLIMU OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI AUCLUILINHBI
(MOZYJISA)

OIIK-1: CriocoGeH cTaBUTh U peliaTh HH:KEHEPHbIE H HAYYHO-TEXHHYECKHe 3a1a4H B cpepe cBoeii mpodeccnoHaIbHOM
JAeATeTLHOCTH W HOBBIX MEKIUCHHIIIAHAPHBIX HANPABJIEHUH ¢ MCMOJb30BAHHEM €CTeCTBEHHOHAYYHBIX, MATEMATHYECKUX H
TEXHOJOIrHYEeCKUX Mojeaeii

OIIK-1.1: CtaBuT HHKEHEPHBIE H HAYYHO-TEXHUYECKHUE 32/1a4H B cepe cBoeii mpodecCHOHATBHOI 1eATeIbHOCTH H HOBBIX
MEKAMCIUIIIMHAPHBIX HANIPABJICHHI

3HaTh: OCHOBBI PENICHNUSI HH)KEHEPHBIX 1 HAYYHO-TEXHUUECKUX 3a4a4 B chepe cBOeH MpohecCHOHATBHON JEeATeIbHOCTH U HOBBIX
MEKAUCIUIIIMHAPHBIX HAMPaBICHHUH;

YMeTb: pa3pabaTsiBaTh PEICHNS] HH)KCHEPHBIX M HAYTHO-TEXHIMUYECKHX 331a4 B cepe cBoel nmpodeccnoHambHON AESTENbHOCTH M HOBBIX
MEKAUCIUIITMHAPHBIX HAPaBICHHUMH;

BrnaneTs: HaBBIKaMH PCIICHN MHXXCHEPHBIX 1 HAYYHO-TCXHUYCCKUX 3a1a4 B cd)epe CBOCH HpO(i)BCCPIOHaJILHOﬁ JACATCIBPHOCTH U HOBBIX
MEKAUCHUITIIMHAPHBIX HaHpaBHeHHﬁ;

OIIK-1.2: ®opMupyeT BO3MOKHbIe BADHAHTHI PellleHHs] HHKeHePHBIX H HAYYHO-TeXHHYeCKHX 3a/1a4 B cepe cBoeii
npodeccHoHaIbHON JesiTeJbHOCTH M HOBBIX MEKIHCHUILIMHAPHBIX HANIPABJICHHUIT ¢ MCIIOJIL30BAHHEM
€CTeCTBEHHOHAYYHBbIX, MATeMATHYECKUX M TEXHOJOTMYECKHX MojeJeil

3HaTh: OCHOBBI ()OPMHUPOBAHHS BO3MOKHBIX BAPHAHTOB PEIICHNUS HHXKCHEPHBIX U HAYYHO-TEXHUIECKHX 3a/1a4 B cepe cBoeit
npodeccHOHaTBHOM NeATeNbHOCTH U HOBBIX MEXIUCIUIUTMHAPHBIX HAIPABICHHUH C HCIOJIB30BAHUEM €CTECTBCHHOHAYYHBIX, MAaTEMAaTHIECKIX
U TEXHOJIOTMYECKUX MOJEIICH;

YMeTh: popMUpPOBaTH BO3MOKHBIEC BAPHAHTHI PEIICHUS HH)KEHEPHBIX M HAYYHO-TEXHHUYECKUX 3a/1a4 B cepe cBOei mpodeccHoHaTbHOM
JIESITEILHOCTH U HOBBIX MEXJIMCIUILTMHAPHBIX HAIIPABJICHHUH C UCIIONIB30BaHUEM €CTECTBEHHOHAYUHBIX, MATEMATUYECKUX M TEXHOJIOTHYECKUX
MOJIEIIEH;

BJ'[aZ[eTI)Z HaBbIKaMH d)OpMPIpOBaHI/Iﬂ BO3MOKHBIX BaApUAHTOB PEUICHUS MHKCHCPHBIX U HAYYHO-TEXHUYCCKUX 3a1a4 B C(bepe cBoei
HpO(bCCCI/IOHa.HLHOf/’I JACATECIIBHOCTHU U HOBBIX MEKIUCIHUIIIMHAPHBIX HaHpaBJ’IeHI/Iﬁ C UCIIOJIb30BaHUEM €CTCCTBEHHOHAYYHbIX, MATEMAaTUYCCKUX
1 TCXHOJIOTHYCCKUX Moueneﬁ;

OIIK-1.3: PemiaeT nH:KeHepHbIe U HAYYHO-TEXHHYECKHUeE 32a4M B cepe cBoell NPodecCHOHAIBHOI 1eATeJIbHOCTH H HOBBIX
MEKIMC-IMIIIMHAPHBIX HANIPABJICHUIH HA OCHOBE ONITUMM3AalUU ¢()OPMHUPOBAHHBIX BADHAHTOB PellleHu

3HaTh: OCHOBBI PELICHNs HHKEHEPHBIX U HAYYHO-TEXHUUECKUX 3a/a4 B cepe cBoei MpohecCHOHANBHOM JASSITEIbHOCTH H HOBBIX
MEKAUCLIUIIMHAPHBIX HAMPaBJICHUH Ha OCHOBE ONTHMHU3AIMK CHOPMUPOBAHHBIX BAPUAHTOB PEHICHUI.

VYMeTh: penaT HHKeHEepHbIe 1 HayYHO-TEXHUYECKHE 3a1auH B cepe CBoeit NpoQhecCHOHATBHOM AeSTEIbHOCTH 1 HOBBIX
MEKAUCLHUIIIMHAPHBIX HAMPaBICHUH Ha OCHOBE ONTHMU3ALHY C(HOPMUPOBAHHBIX BAPUAHTOB PEIICHUH.

BnazieTh: HaBbIKAMHU PEIICHHUS WHXEHEPHBIX M HAYYHO-TEXHUYECKUX 33/1a4 B cepe cBoel mpohecCHOHANBHON NesATeIbHOCTH ¥ HOBBIX
MEKAUCIUIIMHAPHBIX HAMPABICHUH Ha OCHOBE ONTHMU3AIHY C(HOPMUPOBAHHBIX BAPUAHTOB PEIICHUI.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MO YJISA)

Kon Bun HaumenoBaHnue pa3jiesioB u Cemectp | HacoB | Unagukartop | Jluteparypa | Uute | [Ipumeuyanue
3aHATHS | 3aHATUHA TeM / Kvpc bl PAaKT.

Pasmen |Pazmen 1. Oomas u
HeOpraHWYecKasi XHMHUS

1.1 Jlex CtpoeHue aToma 1 1 0,3 OIIK-1.1 JI1.1J11.2 0,2 Jlexnus-
Ilepronuueckuil 3akoH OIIK-1.2 JI1.3 J11.4 Oecena
OIIK-1.3 22 3355




1.2 Jlex XumHueckas CBSI3b U CTPOCHHUE 0,4 OIIK-1.1 JI1.1J11.2 0,2 Jleknus-
MOJIEKYJI OIIK-1.2 JI1.3J11.4 Oecena
OIlK-1.3 323335
1.3 Jlex CBolicTBa pacTBOPOB 0,5 OIIK-1.1 JIT.1J11.2 0,3 Jlexuusi-
JJIEKTPOJIUTOB OIIK-1.2 JI1.3J11.4 Gecena
OIIK-1.3 2223025
1.4 Jlex OKHCIIHTENBHO- 0,4 OIIK-1.1 JI1.1J11.2 0,2 Jlexnms-
BOCCTaHOBUTEJbHbIE PEAKLIUI OIIK-1.2 JI1.4 Oecena
OIlK-1.3 323335
1.5 JIab DREKTPOIUTHIECKAS 0,3 OIIK-1.1 JI1.4J12.1 0,3 Pa6ora B
JUCCOLIMAIUS ¥ PEaKI[UU B OIIK-1.2 J12.3 MaJbIxX
pacTBOpax 3MEKTPOIUTOB OIIK-1.3 2233 rpyImnmax
1.6 JIa6 OKHUCIUTENTHHO- 0,3 OIIK-1.1 JI1.4712.1 0,3 Pa6ora B
BOCCTAHOBUTENIBHBIE PEAKIINK OIlK-1.2 JI2.3 MaJIBIX
OIIK-1.3 2233 rpymnmnax
1.7 Cp [ToBTOpenue Temsbl "CTpoeHue 14 OIIK-1.1 JIT.1J11.2 0
atoMma U [lepuonuueckas OIIK-1.2 JI1.3
crUcTeMa XUMUUECKUX OIlK-1.3 JI1.4J12.3
anemenToB JI.M.Menneneena'. J12.4 J12.5
ITonroToBka ¢ 1a60paTOPHBIM 21325335
pabotam "OCHOBHBIE KIIACCHI
HEOPTraHMYECKUX
coenunenuit"; "CtpoeHue
atoMma U Ilepuoanueckuii
3aKOH. XMMHUYECKas CBA3b U
CTpOEHHE BellecTBa" 1 K
TEKYyLLIEMY KOHTPOJIIO.
1.8 Cp IToBTOpEHME TEMBI 14 OIIK-1.1 JI1.1 JI1.2 0
"Xumudeckast CBSI3b U OIIK-1.2 JI1.3J12.3
CTPOEHHUE MOJIEKYT". OIIK-1.3 J12.4 J12.5
[ToaroroBka k TeKyuiemy 21325335
KOHTPOJTIO.
1.9 Cp [ToBTOpenue Tems "CBoiicTBa 16 OIIK-1.1 JIT.1J11.2 0
PacTBOPOB AIEKTPOIUTOB" . OIlK-1.2 JI1.3J12.3
ITonroToBka K 1a00paTOPHBIM OIIK-1.3 JI2.4 J12.5
pabotaM: "DIEKTPOITHTHISCKAS 21325335
JVICCOIIMAINS U PEaKINH B
pacTBopax >IEeKTPOIUTOB" U K
TEKYyLLIEMY KOHTPOJIIO.
1.10 Cp IToBTOpEHME TEMBI 12 OIIK-1.1 JI1.1 0
"OKuCIUTENHEHO- OIIK-1.2 JI1.2J12.3
BOCCTaHOBUTEJbHbIE PeakUuu'", OIIK-1.3 J12.4 J12.5
MTO/ITOTOBKA K JIAOOpaTOpPHOH 21325335
paboTe ¥ K TeKyIeMy
KOHTPOJTIO.
1.11 Ox3ameH | IloaroroBka k K3aMeHy 2 OIIK-1.1 JI.1J11.2 0
OIIK-1.2 JI1.3
OIlK-1.3 JI1.4J712.3
2.4
JI2.5713.1
JI3.2
212233 54
2526
Pasgen | Pasnmei 2. @dusnueckast
XHMHUSA
2.1 Jlex OCHOBBI XUMHYECKOH 0,4 OIIK-1.1 JIT.1J11.2 0,2 Jlexuus-
TEPMOTUHAMUKU OIlK-1.2 JI1.3 J11.4 Oecena
OIIK-1.3 222325
2.2 Jlex OCHOBBI XUMHYECKOM 0,4 OIIK-1.1 JI1.1 J11.2 0,2 Jlexnus-
KHUHETUKH. XUMHUYECKOE OIIK-1.2 JI1.3J11.4 becena
paBHOBECHE. OIIK-1.3 92923035
2.3 Jlex JucniepcHble cuctembl. O0mHe 0,2 OIIK-1.1 JIT.1 JI1.2 0,2 Jlexrmmsi-
CBOICTBa PacTBOPOB OIIK-1.2 JI1.3 Gecena
OIIK-1.3 9223035




2.4 Jlex DIEKTPOXUMUIECKUE 0,6 OIIK-1.1 JI1.1J11.2 0,4 Jleknus-
ripotiecchl. ['anpbBaHUYECKUN OIIK-1.2 JI1.3J11.4 Oecena,
anemeHT. Koppozus. OIIK-1.3 22 933 D5 poOIeMHast
DnexTponu3 JIEKIIHS

2.5 JIab OnpeneneHue TEIIOBOTO 0,3 OIIK-1.1 JI2.1J12.3 0,3 Pa6ora B
a¢dekra peakuuu OIIK-1.2 92 D3 MaJIbIX
HEWUTpaIu3aun OIIK-1.3 rpyImmax

2.6 JIab CKOPOCTh XUMHUIECKUX 0,3 OIIK-1.1 J2.1J12.3 0,3 Pabota B
peakuuii 1 XuMu4ecKoe OIlK-1.2 22 33 MaJIbIX
paBHOBecHe OIIK-1.3 rpymnmnax

2.7 JIab lanpBaHUYECKUI DIIEMEHT. 0,3 OIIK-1.1 JI1.4J12.1 0,3 Pa6ota B
Kopposus. Dnexrponus OIIK-1.2 JI12.3 MaJIbIX

OIIK-1.3 22 03 rpymnmnax

2.8 Cp [oBTopenue Tembr "OCHOBBI 12 OIIK-1.1 JIT.1J11.2 0
XUMHYECKOH TepMOIUHAMUKH'". OIIK-1.2 JI1.3J12.3
INoaroroBka k abopaTopHOM OIIK-1.3 JI2.5
pabote "Onpenenenne D15253 055
TEIUIOBOTO 3P (PEKTa peaKun
HeWTpanu3auu" U K TeKylemy
KOHTPOJTIO.

2.9 Cp [ToBTOpenue Tembl "OCHOBBI 12 OIIK-1.1 JIT.1J11.2 0
XHUMHUYECKON KMHETUKHU. OIIK-1.2 JI1.3J12.3
Xumuyeckoe paBHoBecHe." OIlK-1.3 JI2.5
IMonroToBka k madbopaTopHOA 213239395
pabote "CkopocTthb
XUMHUYECKUX peakuuil 1
XUMHYECKOE paBHOBeCHE" U K
TEKyIeMy KOHTPOJIIO.

2.10 Cp [ToBTOpEeHME TEMBI 8 OIIK-1.1 JIT.1J11.2 0
"JlucriepcHBIE CUCTEMBIL. OIIK-1.2 JI1.3J12.3
OO61ue cBOWCTBa PacTBOPOB'. OIIK-1.3 JI2.5
INoaroroBka k abopaTopHOH 01223335
pabote "[Ipurorosnenue
PacTBOPOB 3aJIaHHOM
KOHIEHTpAuu" U K TEKylIeMY
KOHTPOJTIO.

2.11 Cp [ToBTOpEeHME TEMBI 18 OIIK-1.1 JIT.1J11.2 0
"DIEeKTPOXUMHUYECKUE OIIK-1.2 JI1.3J12.3
ripouieccel. ['anpBaHUMYECKUI OIIK-1.3 JI2.5
anemeHT. Koppo3zus. 21323335
Dnextponus". [ToaroToBka K
nabopaTopHOit paboTte
"["aapBaHUYCCKHUI DIICMCHT.

Koppo3sus. Dnexrponus" u k
TEKyILLIEMY KOHTPOJIIO.
2.12 Ox3ameH | [loaroToBka k sK3aMeHy 1 OIIK-1.1 JIT.1J11.2 0
OIIK-1.2 JI1.3
OIIK-1.3 JI1.4J12.3
JI2.5J13.1
JI3.2
D152 53 54
25526
Paznen | Pazpen 3. Meraibl
3.1 Jlex OO11ue CBOICTBA METAJIIOB 0,4 OIIK-1.1 JI1.1J11.2 0
OIIK-1.2 JI1.3J11.4
OIIK-1.3 D293 D597

3.2 JIa6 XUMHUYECKHE CBOWCTBA 0,5 OIIK-1.1 J12.3 0,5 Pa6ora B

METaJIJIOB OIlK-1.2 22 23 37 MaJbIX
OIIK-1.3 rpymnmnax.

33 Cp [ToBropenue Temsl "OOIIHE 14 OIIK-1.1 JIT.1J11.2 0
CBOMCTBa METAJNIOB" OIIK-1.2 JI1.3J12.3
INoaroroBka k 1abopaTopHOH OIIK-1.3 J12.4
pabote "Xumuueckue CBOHCTBa JI2.5J13.3
METaJJIOB" M K TEKyIIEMY 213253 54
KOHTPOJIIO. 25097




34 Ox3ameH | IloAroroBka K K3aMeHY 1 OIIK-1.1 JI1.1J11.2 0
OIIK-1.2 JI1.3
OIIK-1.3 JI1.4J12.3
J2.4
JI2.5J13.1
JI3.2
21325335
26
Pasnen | Pasnmen 4. Anajgmrun4yeckast
XHMHSA
4.1 Jlex KauecTBeHHEBIH 1 0,2 OIIK-1.1 JI1.1J11.2 0
KOJIMYECTBEHHBIA XUMHUYCCKHUIH OIlK-1.2 22 33 D5
aHanu3. MeTojibl OIIK-1.3
AHAIUTUICCKON XUMHH
4.2 Cp IToBTOpEHME TEMBI 3 OIIK-1.1 JIT.1 0
"KadecTBEeHHBIN 1 OIIK-1.2 JI1.2J12.3
KOJIMYECTBEHHBIM XUMHUYCCKHUI OIIK-1.3 J12.4 J12.5
aHanu3. MeTobl 215253055
AHAJTUTHYSCKON XUMUH'". 27
[ToaroroBka Kk Tekyuiemy
KOHTPOJIIO.
4.3 Ox3ameH | [loaroToBka Kk 9K3aMeHy 1 OIIK-1.1 JI1.1 J11.2 0
OIIK-1.2 JI3.1
OIIK-1.3 JI1.4712.4
JI2.5713.2
2152223 54
25 026
Pazmen | Pa3zmen S.
BbicokoMoieRyIsIpHbIE
coeTHHEeHHUsT
5.1 Jlex Knaccugukarus, nonydeHue, 0,2 OIIK-1.1 JI1.1J11.2 0,1 Jlexnms-
CTPOEHUE U CBOMCTBA OIIK-1.2 JI1.3 Oecena,
IIOJUMEPOB. OIIK-1.3 JI1.4J13.3 npoOieMHas
D253 D5 JIEKLIHS.
5.2 Cp [ToBTOpEHME TEMBI 6 OIIK-1.1 JIT.1 0
"Knaccuukanus, norydeHue, OIIK-1.2 JI1.2712.4
CTPOCHHE U CBOMCTBA OIIK-1.3 JI2.5713.3
nonumepoB". [Toaroroeka k D1 5253055
TEKYIIEMY KOHTPOJIIO.
53 Ox3ameHn | I[loaroroBka k sK3aMeHy 1 OIIK-1.1 JIT.1J11.2 0
OIIK-1.2 JI3.1
OIIK-1.3 JI1.4J712.4
JI2.5J13.2
JI3.3
D152 5354
25526
5.4 Ox3amen |Cpaua sK3ameHa 3 OIIK-1.1 JI1.1 0
OIIK-1.2 JI1.2J712.2
OIIK-1.3

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

TexHOIOTHs KONIEKTHBHOTO B3aUMOACHCTBI (paboTa B MaNbIX IPyIIax) (CaMOCTOATETBHOE H3ydeHHE 00yJaroIMHUCS HOBOTO

MaTepHuaia HOCPeCTBOM COTPYAHUUECTBA B MaNbIX IPYIHax, 1aeT BO3MOXHOCTh BCEM YYaCTHUKAM y4acTBOBAaTh B pabore,
MNPaKTUKOBATh HABBIKU COTPYIHHYECTBA, MEKTHYHOCTHOTO OOLIEHUS)

O6paSOBaT€J'IBHI>I€ TEXHOJIOTHUH C UCITIOJIBb30BAHUEM AKTHBHBIX METOI0B 06yqel-m${ (J'IGKHI/Iﬂ - 6GCCZ[3.)

TexHoJorus: IUCTAHIIMOHHOTO 06y‘ICHI/IH (nony!{el-me O6p330BaTeJ'ILHBIX ycayr 6e3 IMOCCHICHUA YHUBEPCUTETA, C ITIOMOILIBIO
COBPCMCHHBIX CUCTEM TCJIICKOMMY-HUKAlIUH (BHCKTPOHHaﬂ mo4ra, I/IHTepHeT u IIp))

O6paSOBaT€J'ILHLIC TEXHOJIOTHUH C UCII0JIb30BAaHUEM AKTHUBHBIX METOI0B O6y‘lCHI/IH (J'ICKL[I/IH — ILI/ICKyCCI/I}I)

OO6pa3oBaTenbHbIE TEXHOJIOTHH C UCIIOIB30BaHUEM aKTHBHBIX METOJOB 00y4YeHHUs (MIPOOIeMHAsI JTEKLH )

O6pa3OBaT€J'II)HI>Ie TCXHOJIOTHUH C UCIIO0JIb30BAHUECM AKTHBHBIX MCTOI0B O6y‘-IeHI/IH (MCTO,ZIBI TPYIIIOBOT'O PEHICHUS TBOPYECKUX




3a51a4)

O6pa30BaT€JII)HI>Ie TEXHOJIOTHHU C UCTIOJIb30BAHNEM MHTCPAKTUBHBIX METOIOB 06y‘IeHI/IH (CeMI/IHap - I/ICCJ'Ie)IOBaHI/Ie)

6. ®POHJI OHEHOYHbIX CPEACTB

6.1. Tekymuii KOHTPOJIb

TeKyHII/IM KOHTPOJIEM YCTIEBAEMOCTU 06yqa10m1/1xc51 ABJIACTCA MEKCECCUOHHAA aTTeCTalus — €AUHOBPEMEHHOEC IMOABCACHUE UTOT'OB
Texymeﬁ YyCI€eBa€MOCTH HE MEHEE OTHOI'O pa3a B CEMECTP 110 BCEM ,Z[I/ICI_II/IHHI/IHaM/HpaKTI/IKaM.

HOpS[I[OK MMpoBEACHUA, COACPIKAHNUC U 0COOEHHOCTH TCKYIIETO KOHTPOJIA yCIICBACMOCTH ITPEACTABJICHBI B paSpa6OTaHHOM donpe
OLCHOYHBIX CPEACTB I JTaHHOHN JUCLMILINHEIL.

6.2. TeMbl NHCbMEHHBIX padoT

He mpexycMoTpeHO y4eOHBIM IITaHOM.

6.3. IlpomexyTouHas aTTecTALMA

[IpomexxyTouHas aTTecTaIs IPOBOIUTCS B (hopMe IK3aMeHa.
Ilopsinok npoBeneHus, COAEPKaHUE U KPUTEPUU OLIEHUBAHUS UTOTOBOM IIPOMEKYTOYHOH aTTeCTalluu NpeacTaBiaeHsl B Donue
OLIEHOYHBIX CPEJICTB I JaHHOM AUCIUILIUHEI.

6.4. IlepevyeHb BU/I0B OLIEHOYHBIX CPEACTB

.HP, TCCTOBBIC 3a/laHNA, SK3aMCHAIIMOHHBIC BOIIPOCHI.

7. YA EBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIHUIIJIMHBI (MO YJIS)

7.1. PexomMeHayeMas JiuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBI, 3arnmaBue WspnarensctBo, | Kon-Bo On. agpec
JI1. | KopoBun OO6mas xumus: Y4eOHUK IS By30B Mockaa: 15
1 |H.B. Bricias mkoia,
2007
JI1. | KopoBun OO0mas xumus: Y4eOHUK UL By30B Mockaa: 49
2 |H.B. Bricmas mikona,
2002
JI1. | T'munaka HJL. [ O6mas xumusi: y4eOHUK 1715 Mockga: FOpaiir, 99
3 0akanaBpoB 2014
JI1. [Tenppman M. | Xumus: yaeOHUK ISl By30B CaHkT- 1 https://e.lanbook.com/book/448712
4 [N, KOctpatos [etepOypr:
B.II. Jlann, 2025
7.1.2. Jlono/iIHUTEIbHAS JIUTEPATYPA
ABTODHI, 3arnaBue M3parenscTBoO, Kon-Bo On1. azmpec
JI2. | Bapnansu Xumust: JlabopaTopHbIi TPAKTUKYM Bparck: bpl'Y, 195
1 |MA, 2010
Jlaruaa C. .,
Kocmauescka
s H.IL.,
Honckas T.A.
JI2. |Tnwaka HJL., |3amauu u ynpaskHeHHS 10 00Tk Mockga: FOpaiir, 20
2 |IlonxoB B.A. | xumuu: yueOHO-TIpaKTHUecKoe mocobue |2015
JI2. | Bapnaunsu Xumus: nabopatopHslif npaktukym aiast | Bparck: Bpl'Y, 55
3 IMA, TEXHUYECKUX HaIlpaBlieHu# noarotosku | 2015
Jlanmmaa C.®. | akageMmdeckoro O6akaiaBpHaTa
JI2. | CyBopoB, A. | OOmas 1 HeopraHHIecKast XUMISL: Mocksa : 1 https://urait.ru/bcode/569220
4 |B, Y4eOHUK IS By30B W3narenscTBo
Hukonbckuit IOpaiir, 2025
A B.
JI2. | OranecstH O. | OOmmas u HeOpraHUIECKast XUMUS Mocksa : 1 https://urait.ru/bcode/560228
5 |T., INlonkos B. U3 narenbcTBO
A, : yUeOHUK /715l By30B IOpaiir, 2025
[Iep6akoBa
JI. 1., bpens
A K.

7.1.3. MeTonuueckue pa3padoTKu

| ABTODBI, 3armaBue W3znarenscTBoO, Komn-Bo On. aapec




ABTODBI, 3arnmaBue WspnarenscrBo, | Kon-Bo On. agpec
JI3. | Pycuna O.b. | Xumust: Metogudeckue ykazaHus I bparck: bplI'VY, 80
1 MIOJITOTOBKH CTYJEHTOB K TEKyIIEMY U 2011
HUTOTOBOMY KOHTPOJIIO
JI3. [Pycuna O.b. | Xumus: MeToandeckue yKazaHus 1is Bbparck: bpI'Y, 132
2 IIOATOTOBKHU CTYACHTOB K TEKYIIEMY U 2012
UTOTOBOMY KOHTPOJIIO
JI3. | Bapdosomees | [Tomumepsl: METOUYECKUE YKA3aHUS K Bbparck: bpl'Y, 18
3 |AA BBITIOJTHEHHMIO JTabopaTopHoi padoter (2016
K CaMOCTOSITEIbHOM padoTe

7.2. Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTH "MHTepHeT"

31 |Ilopran ¢pyHAaMEHTAIBHOTO XUMUIECKOTO
obpazoBanus Poccun

http://www.chemnet.ru

92 | Xumus Ans BCeX: WIMIOCTPUPOBAaHHBIE MaTepHabl O
00IIei, OpraHMYeCKOH M HEOPTaHUUECKOH XUMHUN

http://school-sector.relarn.ru/nsm/

93 | BuptyaneHast Xumuueckas Illkona

http://him-school.ru

94 | CroBaph TepMUHOB 00pa30BaTeNbHOTO caita OCHOBBI
XUMHUH

http://www.hemi.nsu.ru/slovar.htm

35 | Kypc obmieit u Heopranudeckoil Xumuu. Y 4eOHbIe
BHUJICOMATEPHAIBI

tml

http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.h

26 | «XuMux» - caliT 0 XUMHUH

http://www. xumuk.ru/

27 OHHaﬁH-CHpaBO‘{HHK XUMHUYCCKUX DJICMCHTOB

http://webelements.narod.ru/
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7.3.1 IlepevyeHb MPOrpaMMHOro odecreyeHust

7.3.1.1 [ Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.2 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.3 | LibreOffice

7.3.1.4 | Aii-Jloroc

7.3.2 [lepeuenb NHGOPMALNOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | U3natenscTBo "JlaHb" 371€KTPOHHO-0HONIMOTEYHAS CUCTEMA

7.3.2.2 | OnexrponHas 6ubmmorexa bpI'Y

7.3.2.3 | OnexTpoHHEIH Katanor oubmunotekn bpl'y

7.3.2.4 | «YHUBepcHuTEeTCKas OnOIMoTeKa online»

7.3.2.5 [ 90C "O6pazoparenbHas miatdopma FOPAUT"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLIITUHBI (MO YJIS)

Aynuropus

Hasnauenne

OcHaienne ay tuTOpUN

Bun 3amsatus

2420

JlaGoparopus o6ieit
Heopranudeckoi xumun Nel
(MynbTUMEAUHHBIHN KI1acc)

OcHOBHOE 000py/I0BaHHKE:

- CTOJI XUMUYECKUH;

- lIxad BBITSDKHOM;

- Mydenbnas neus.

JlonoHATEIBHO:

-MeJoBas Jocka - 1 mrT.

VY4yeOHast meOenb:

- KOMILIEKT MeOenu (TI0CaIouHbIX MeCT) - 34 miT.;

- KOMIUICKT MeOeu (TT0CaoYHbIX MECT) ISl TIperoaaBares — | miT.;

JIa6

2422

JlaGoparopus oGeit
HeOopraHn4yeckon XxumMuu No2
(MynbTUMEAUHHBIHN KI1acc)

OcHOBHOE 000py/IOBaHHE:

- CTOJT XUMUYECKUH;

- [llxad BBITSIKHOM;

- llIxa¢ cymmipHbIN;

- Becol BJIA-200M;

- Becer BJIKT-500M.

JIOTOTHUTENBHO:

-MeJIoBasi ocka — 1 1mr.

VyeOuast mebenb:

- KOMILIEKT Mebenu (mocanouHbix Mect) — 30 mrt.;
- KOMILICKT Mebeu (0CaouHbIX MECT) sl TIpernoaaBaress — | miT.;

JIa6

2201

YUTAJIBHBIN 3a1 Nel

Kommniexkt mebenu (mocagounbix Mect/APM) - 160/10
Cremnaxu

Kommiext mebenu (mocagodHbIX MECT) Tt OMOIuoTeKapst
BrictaBouHBIE IIKA(BI

[IK i5-2500/H67/4Gb (MoruTop TFT19 Samsung) (10mT.);
npurTrep HP Laser Jet P2055D (1mt.)

Cp

3307

VYueGHas aytuTopus

OcHOBHOE 000pyJOBaHHE:!

Jlex




(MyJTBTUMENITHBIN Ki1acc) - Tenesusop HYUNDAI H-LED 75;

- PoGot-Tpenaxep ['eoprui;

JlomoNMHUTENBHO:

- KOMOUHHMpOBaHHAA 10cKa - 1 mT.

- mKad I TOKYMEHTOB.

YueOHas mebenb:

- KOMILIEKT MeOenu (I0caiouHbIX MecT) - 60 miT.;

- KOMILIEKT MeOenH (TI0CalOYHbIX MECT) ISl TIperoaaBares — | miT.;

3307 VYueGHas ayuTopus OcHOBHOE 000pyTOBaHUE: Ok3ameH
(MyITBTUMENITHBIHN Ki1acc) - Tenesusop HYUNDAI H-LED 75;
- PoGot-Tpenaxep ['eopruii;
JIOTIOTHUTENBHO:

- KOMOMHHpOBaHHas JOcKa - 1 miT.

- mKad I JOKyYMEHTOB.

VYuebHas MmeOenb:

- KOMILICKT MeOes (IocaqouHbIX MecT) - 60 mmiT.;

- KOMILIEKT MeOenu (TI0CalOYHbIX MECT) sl TIperoaaBares — 1 ImiT.;

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA 110 OCBOEHHIO TJUCIUITVIMHBI (MO YJIA)

OcBOCHHUE AUCIMIUTMHBI « XUMHSD» IPOBOTUTCS B (POpPME CIISAYIONINX BUAOB yUeOHBIX 3aHATHIA: JICKIIUH, JIAOOPATOPHEIE,
caMoCTOsTeNbHas paboTa M SK3aMeH. MeToIiueckrne peKOMEHIAIMN K HIM 0a3HpYIOTCS Ha CIIEYIOMNX TpeOOBAHMSAX,
PEKOMEHIAIHAX:

a) 3ajava JICKIIMU — JaTh CTYACHTAM COBPEMEHHBIC, [ICJIOCTHBIC, B3aMOCBSI3aHHBIC 3HAHHS, YPOBEHb KOTOPBIX OIPEICISCTCS
KOHKPETHOH TeMoil. B Xxo/e nekiun-0ece sl 1 ISKIUU-UCKYCCHH CTYCHTHI SBISIOTCS aKTUBHBIMHU YYaCTHHKaMH IIpoliecca,
HCTIONB3YIOTCS pa3INYHBIe CTEIICHN BOBJICUYEHHOCTH CITyIIATeNeH JIEKIUH U pa3iIMdHbIe BapHAaHTHI 00paTHON CBS3U. AKIICHTHPYETCS
BHIMAaHHE Ha IIEPBOOYCPEIHBIX TEOPETHUECKUX TTOJIOKEHUSIX U TPYAHBIX AJISI IOHUMaHUA Bonpocax. st GopMUpOBaHUS y
CTYJICHTOB HHTEpeca K IPEIMETY, Pa3BUTHS CAMOCTOSTEIFHOIO TBOPYECKOTO MBIIIICHUS B XOJI¢ JICKLUH ¢ 00CHX CTOPOH 3aIaf0TCs
BOITPOCHL. [IprBONIATCS aKTyasIbHBIC IPUMEpEI OJi3KHe Oy aymieit mpodeccHoHAIBHOM NeaTeTbHOCTH W/HIH HaXOAsIIrecs Ha
COBPEMEHHOM YpOBHE HayKH U TeXHUKH. CTyIECHTHI JJOJDKHBI BHJIETH CBA3b JICKIMOHHOTO MaTepHaja ¢ paHee pacCMOTPEHHOM
TEOpHUeH U CoJepIKaHueM JTabOpaTOPHBIX paboT. Bo3MOXkeH BapHAHT JIEKIMK B XO/I¢ KOTOPOH CTYACHTaM MPEJIararoTcsi HeOOobIIre
3aJaHus ISl CAMOKOHTPOJIS, OLICHKH OHMMAHHUS MaTepHalla M €To 3aKPEIUICHUS.

6) Xumus — HayKa 3KCIIepUMeHTaIbHas. I riTy00Koro H3ydeHNs TUCIUILIHHEI CTYJICHTaM He00XO0IUMO BBITIOIHUTh
nabopaTopHsIil mpakTuKyM. OIHUM U3 0043aTeIbHBIX TPeOOBAaHUIA IPH BBITIOIIHEHUH Ta0OPAaTOPHBIX paldoT SABIIETCA aKTUBHAS
CaMOCTOsTENbHAs PadoTa CTYJCHTA. Y CIICIIHOE BBITOJHEHHE OIBITOB 3aBUCUT OT YMEHUI 00YYaIOIIUXCS LEecCO00pPa3HO COSTUHATh
YMCTBEHHBIC ¥ (PU3HMUECKHE EWCTBUS, a 3TO, B COI0 0YEPE/Ib, CBI3aHO C Pa3BUTHEM HABBIKOB IO TEXHUKE XUMHUIECCKOTO
SKCTIEpUMEHTA. YueOHbIe Ta0opaTopHbIe pabOThI B OOJIBIIMHCTBE CIIyYaeB MPEICTABISIOT COO0H paboThl HCCIIETOBATENBCKOTO
xapakrepa ¢ pa300poM KOHKPETHBIX 3a/a4 M TEKyLIMM KOHTpoJieM. K BHIOTHEHHIO Ta00paTOPHOi pabOThI AOIMYCKAIOTCS CTYICHTEI,
W3YYHBIINE TCOPETUICCKHIE CBEACHHS, COJlepKaHHe JIaD0paTOPHOU paboThI, X0 MPOBEACHHS SKCIICPUMEHTOB M UMEIOIINE
COOTBETCTBYIOIINE 3aITMCH B TeTpaan. O0s3aTeNbHBIM SBIICTCS O3HAKOMIICHHE C TIPABIJIAMH TEXHUKH O€30TIaCHOCTH, 3HAHHE
CBOICTB HUCTIONIB3yEMBIX peakTUBOB. IIpy BeIMOIHEHUN Ta00PATOPHBIX PabOT Bce HAOMIOACHHS CTYICHTHI 3aIIICHIBAIOT B
nabopaTopHbIil xkypHai. [Tociie sKCIepuMEeHTaIBHON YacTH 00CYKIAI0TCS PE3yIbTaThl OMBITOB, 3AIIMCHIBAKOTCS YPABHCHHUS
peakiuid. BeimomHeHNe 3a1aHUH TEOPETHIECKOT0 M IIPAKTHIECKOTO XapakTepa (YpaBHEHHS peakunii, pacuéTsl, rpadiKm)
HaleJleHHOe Ha 3P (EKTUBHYIO OTPaOOTKy 3HAHUH CTYAEHTOB, a OTBETHI HA BOIIPOCHI 110 Pe3yIbTaTaM padOTHI, HO3BOJISIOT CTYACHTY
MPOKOHTPOJIMPOBATh YCBOCHUE UM M3ydaeMoro Marepuana. Coaepkanue oT4éra o 1abopatopHoil padoTe: Ha3BaHUE, LENb PabOTHI,
KpaTKHEe TEOPETHYCCKUE CBECHUS (2 CTp.), BKIIIOYAIOIINE OCHOBHBIC TIOHSTHS U OTPEICIICHNUS, 3aKOHBI, KJIacCH(QUKauu
XMMHYECKHX CBOMCTB, PEaKIHi 1 T.I1., SKCIIEPUMEHTAIbHAS YacTh, BKIFOUArONas Ha3BaHHE M ONMHUCAHHE OIBITOB, YPaBHEHUS
peaKIuii, Mpyu He0OOXOJUMOCTH PUCYHOK Ta0OPaTOPHON YCTaHOBKH, TAOIHIIBI, FpaUKU, PacUETHI, OTBETHI HA BOIIPOCHI, BBIBO/.

JlabopaTopHble pabOTHI peannu3yrTcs B popMe MPaKTUIECKOH MOJrOTOBKY TP OCBOCHUH 00pa30BaTeIbHON MPOrPaMMEI B
YCIIOBHSIX BHIITOJTHEHHS 00YJAIOIIMMUCS OTIpeIeTICHHBIX BUOB 3aJaHUH, CBI3aHHEIX ¢ Oyaymieit mpodeccrnoHanbHO
JIeITeIFHOCTBIO U HAIIPaBJICHHBIX Ha ()OPMUPOBAHHE, 3aKPEIUICHHE, PA3BUTHE MPAKTHICCKAX HABBIKOB M KOMIIETCHIIUH 1O
npod o 00pazoBaTeNLHON MPOTrPaMMBI

B) camocTosiTenbHas padoTa (CP) — 910 mraHupyemast padoTta CTyICHTOB, BEITOJIHAEMAs 110 3aJaHUIO U IIPH METOIMYECKOM
PYKOBOJICTBE ITpEHOaBaTelis, Ho 6e3 ero HeMOCPeACTBEHHOTo yaacTrs. MeTononormdeckyro ocHOBy CP cTyneHToB cocTaBiseT
JeSITeIbHOCTHBIM MOAXO0M, KOTOPBI COCTOUT B TOM, 4TO IIeTH 00y4eHHsI OPUCHTHPOBAHbI Ha (HOPMUPOBAHIE YMEHUII pelIaTh
THUIIOBBIC ¥ HETUIIOBBIC 33/1a4H, IJIe CTYACHTAM HAJI0 IIPOSBUTH 3HaHHE XUMHUH. B X0/1e caMocTOsATEeNbHOM paboThI CTYACHTHI
YIIIyOIISTIOT U pacIIMPSIOT 3HAHKS TUCIUIUIHHEL, OBJIA/ICBAIOT MPAEMaMH IIpoliecca IMMO3HaHMA, Y HUX (OpPMHUpYETCs HHTEpeC K
y4eOHO-TI03HaBaTENIBHOI IEITETFHOCTH, Pa3BHUBACTCS CAMOCTOSATEIIFHOCTD, aKTHBHOCTH, OTBETCTBEHHOCTE. Hambosee 3Haunma
ympasisieMast IpernoiaBaTesieM CaMOCTOsITeNbHAsE PaboTa CTYACHTOB, KOTOpasi BKIIOYAET B Ce0sl CICAYIOLIHIE BUIbI YICOHBIX
3aHATUI: OATOTOBKA K JIabopaTopHEIM padotam (45 % tpynoémkoctu CP), BEIIOTHEHHE KOHTPOJIBHOH padoTs (18 %), moaroroska
K 9K3aMeHy B TeueHue cemectpa (37 %).

IToaroroBka k 1a60paTOpHOH paboTe 3aKIFOUACTCS B H3YUCHUH IT0 METOJUIECKOMY IOCOOUIO TEOPETHIECKON 1
IKCIIEPUMEHTAIBHON YacTH PabOThl U 0(pOPMIICHUH KOHCIIEKTa B JIADOPATOPHOM KypHAJIe.

KoHTpospHas paboTa O3BONIAET 3aKPEIHUTh TEOPETHIECKHUE 3HAHHS AUCIUILUINHEL, CIIOCOOCTBYET (hOPMHUPOBAHHIO HABBIKOB
CaMOCTOSTEIbHON pabOTHl H AaHATNTHIECKOTO MBIIIJICHUS, TIO3BOJISET OCYIIECTBUTH KOHTPONIb KA4eCTBA YCBOCHHS H3YUYCHHOTO
Marepuaia U CaMOCTOSATEIbHOM paboThl cTyeHTa. KOHTpobHAs paboTa COACPKUT ASCITh 334 [0 Pa3HBIM pa3aeiaaM
JICIIUILIHHBI, BRITIOJIHSAETCS B PYKOIIMCHOM BUjIe B TeTpaau. [IpuBoanTCs yciioBue 3a1ad, mogpoOHOe pernieHne, 00bsICHeHNUE,
oTBeT (BBIBOJ). PekoMeHyemslit 00beM: 6-8 cTpaHuIL.

IToaroroBka k 3K3aMeHy B TeUEHHE CeMeCTpa 3aKII0YaeTcsa B paboTe CTyJCHTOB C JISKIIMOHHBIM MaTepUaioM, OUCKE U aHaIH3e
MaTepuaoB U3 JIUTEPATYPHBIX U ANICKTPOHHBIX HCTOYHUKOB 10 33J]aHHOI TeMe, N3yYCHUH TeM, BBIHECEHHBIX HA CAMOCTOSATEIBHYIO




paborty.

I') TeKyIMH KOHTPOJIb OCBOCHUS CTYJICHTAaMU JUCLUILIMHBI IPOBOJMTCS B ()OPME TEMATHUECKUX KapTOUCK C 331aHUSIMU 110
Ka)XI0if TeMe, TOMaIIHeH KOHTPOJIbHOH paboTHI, TECTOBBIX 3a/IaHMH, a TaKoKe C UCIOIB30BaHIEM TeXHHYESCKUX CPEICTB 00yUCHUS
Ha 0a3e 21eKTpOHHOT0 OaHka TecToBBIX 3amanuii (500 3amanuii) — recroBoi o6omouku VTS.

Taxoke 1J1s OLIEHKH y4eOHBIX IOCTHKEHUH 00yYaloIMXCsl HCIIOJb3yeTcsi 0alIbHO-PEUTHHIOBAsI CUCTEMA.

1) Koncyneranmu. B cirydae 3aTpyHeHHi U N3y4eHNH Kypca ClielyeT oOpalaThes 3a KOHCYJIBTAIMEH K IIPErojaBaTellio.
KoHcynbpTanmu MOKHO MOTYYHTH TaKXKe TI0 BOIIPOCAM OPTaHU3AINH CaMOCTOSTEIbHON paboTHI U IO IPYTHM OpraHN3alioOHHO-
METOHYECKUM BOIIPOCAM.

) MroroBoii (hopMoit KOHTPOJISI OCBOCHUSI CTYAEHTAMH JMCLUUILIMHBI SIBIISIETCS SK3aMEH.

K crmaue sx3aMeHa JOITyCKAOTCs CTYCHTHI, KOTOPBIE BBITIOJIHIIIH JTa00paTOpHEIC PAOOTHI M CAAIH OTYETHI TI0 HUM, BBITOITHIIIH
3aJaHUs TEMAaTHIECKUX KapTodek, TecTsl. [IpoBoauTCs 9K3aMeH B yCTHOH (opme o Omreram. B Omnere comepxutes aBa
TEOPETHYECKHUX BOINPOCA M MPAKTHYECKOE 3aIaHHE.
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