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Busuposanne PIIJ] nis1 ucnojiHeHUs B 04epeHOM y4eOHOM rOxy

Pabouas nporpaMma nepecMoTpena, oocyxaeHa u ogo0pena s ucnoaHenus B 2022-2023 yueOHOM rogy
Ha 3acefaHny Kadeapsl eIarorndecKiux TeXHOIOT I

MONHCh  pacmuppoBKa
Busuposanne PIIJ] nis1 ucniojiHeHHs B 04epeHOM Y4eOHOM IOy

Pabouas nporpamMma nepecMoTpena, oocyxaeHa u ogoopena s ucnonHenus B 2023-2024 yuebHoM rogy
Ha 3acefaHnu Kadeapsl MeIarorndecKiux TeXHOIO I

MONHCh  pacmuppoBKa
Busuposanne PIIJ] nis1 ucniojiHeHMs B 04epeHOM y4eOHOM IOy
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Pabouas nporpamma nepecMoTpeHa, 00cyxaeHa u ogoopeHa ass ucnoiaHeHus B 2025-2026 yuedbHom rony
Ha 3aceJaHuU Kadeapsl Mearornyeckux TeXHOIOr i

HNOANUCH  pacuHdpoBKa



1. EJb U 3AJAYHY OCBOEHUA JUCHUTIINHBI

Lens aucunmauHeL: GOpMHUPOBAaHUE HAYYHOTO MUPOBO33PEHHS U MTOTyIEHHE CTYACH-TaMU 0a30BBIX 3HAHUH JUIsl YCIEIIHOTO yCBOCHHS
JIPYTUX JUCHMIUIMH, CO3[IaHWE TEOPETUYECKOW M HayYHO-TPAKTHYECKOW OCHOBBI Ui W3YyYEHHs JUCHMIUIMH MPO(GECCHOHANTbHON
HaIpaBJIEHHOCTH.

321)13‘{1/1 JUCHUITIINHBI:

-IIpuBUTH HABBIKM BBIOJHEHUS OCHOBHBIX OINEpalyil MPHU TMPOBEICHUH XHUMHYECKOTO OSKCIIEPUMEHTa W OOY4YHTh IpaBUiIaM
00paboTKHU ero pe3yJIbTaToB.

-Bocriutath Ha XMMHYECKHMX NPHMEpax TBOPUYECKOE MBIIIIEHHE (aKTHBHOCTH, THO-KOCTh, MHOTOCTOPOHHMH IOJXOJ) W BIIaACHHE
3JIEMEHTAaMH Hay4YHOU METOA0JIOTHH (CIIOCOOBI OBJIAICHUS HOBBIMU 3HAHHUSIMU, COBPEMEHHBIE CIIOCOOBI IIPeICTaBlIeHU HH(OPMALIUU U

Ip).

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE YYEBHOI'O IIVIAHA

Hukn (paznein) OI1: |

2.1|BxoaHoii ypoBeHb 3HAHMIA:

2.1.1|BxoxHol ypOBCHb 3HAHUH, YMEHUH, OIBITA JEATEIEHOCTH, TPEOYeMBIX Ul (POPMUPOBAHHS KOMIICTCHIIMH, OIPEICIACTCS
(henepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEILHBIM CTAHIAPTOM CPEIHET0 001Iero 00pa3oBaHus (yTBEPIKICH PUKA30M
Muno6puayku Poccun ot 17.05.2012 Ne413(pen. ot 31.12.2015)).

2.1.2

2.2|IncunInHbI 1 MPAKTUAKH, JJIs1 KOTOPBIX 0CBOEHHE TAHHOH THCHUILIMHLI (MOIYJIsT) HEOOX0TUMO KAK
npe/iiecTBylollee:

2.2.1|ITouBoBenenne

2.2.2|CtpoutensHOE IeJI0 U MaTepUaIbI

2.2.3|Dkomorus

2.2.4]3amuta BKP, BKi1tOUast MOArOTOBKY K MPOLELYPE 3aLIUTHI U MPOLENYPY 3alIUThI

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIITUITIJINHbI
MOoAayJist)

YK-1: Cnoco0eH ocylIecTBIATH NOMCK, KpUTHYECKU aHAIN3 U CHHTe3 HH(opMaliu, NPUMEHATH CHCTEeMHBbIil MOAX0 1151
pelieHus MOCTABJIEHHBbIX 3aa4

3HaTh:

Yposens 1 |- OCHOBBI aHAJIM3a U JICKOMITO3UIIMHU 3a/1a4;
YMmeTh:

VYposens 1 |- aHAJIM3UPOBATh [TOCTABJICHHBIE 3aJaUH, BBIJENISATE OCHOBHBIE ATAIbI;
Baanern:

VYposens 1 |- HaBBIKAMH OTNIPEJIEIICHHUs IeWCTBUN TI0 PEIISHHIO 33/1a4;

OIIK-1: Cnoco0eH pemiaTh TUNOBbIE 33124 NPO(eccHOHAILHOM 1esITeTbHOCTH HA OCHOBE 3HAHMI OCHOBHBIX 3AKOHOB
MaTeMATHYECKHX M eCTeCTBEHHBIX HAYK ¢ MPMMeHeHHeM HH(POPMATHOHHO-KOMMYHUKAIIMOHHBIX T€XHOJIOTHii;

3HaTh:

YI)OBQHL 1 OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIUIIIINH

YpoBeHb 2 [coBpeMeHHbIE METOIbI 00PaO0TKU SKCIIEPUMEHTAIBHBIX JaHHBIX

YMmers:

YI)OBQHL 1 HCII0JIb30BAaTh OCHOBHBIC 3aKOHBI €CCTECTBECHHOHAYYHBIX JUCHUILINH B HpO(beCCI/IOHaJILHOI\/'I ACATCIIbHOCTH

YpoBeHb 2 |IpUMEHSTH COBPEMEHHbBIE METOAMKHA 00PaOOTKH SKCIIEPUMEHTAILHBIX JaHHBIX

Baanern:

ypOBeHb 1 HaBbIKaMHU UCITIOJIb30BAHUA OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX TUCHUIUINH B HpOCbeCCI/IOHaJ'H:HOI‘/II
JACATCIbHOCTH

YpoBeHb 2 [cOBpeMEHHBIMH METOIUKaMHU 00pabOTKU SKCIIEPUMEHTAIBHBIX JAHHBIX IIPU PELICHNH CTaHIApTHBIX 331a4 B 00/1acTH
naHAmadTHON apXUTEKTYPbI, B TOM YHCJIE C UCIOIb30BAHUEM HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Ui

B pe3yabTaTre OCBOCHUA AUCHUIIIMHBI 06y‘lalOlIIPlﬁCfl JOJIZKEH

3.1|3narn:

3.1.1|- ocHOBHEIE 3aKOHEI XUMHH;

3.1.2]- COBPEMEHHBIC METOAbI 06pa6OTKI/I OKCIIEPUMCHTAJIBHBIX JaHHBIX]

3.1.3|- ocHOBEI aHAIM3a M JEKOMITO3HUIMH 33124,

3.14




3.15

3.2|YmeTh:
3.2.1|- ucmoab30BaTh OCHOBHBIC 3aKOHBI XMMHUH B IPO(ECCHOHAILHOMN EATEILHOCTH;
3.2.2|- IpUMEHSATH COBPEMEHHBIC METOJIMKH 00paOOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX;
3.2.3|- aHanu3upoBaTh NOCTABICHHBIC 3a]a4H, BBIICIIATh OCHOBHBIC ATAIIbI;
3.3|Baaners:
3.3.1|- HaBBIKAaMH UCIIOJIb30BAHUSI OCHOBHBIX 3aKOHOB XUMHH B MPOPECCHOHAIBLHON ICATCILHOCTH;

3.3.2

- COBPEMEHHBIMH METOANKAaMH 00pabOTKH IKCIIEPUMEHTANBHBIX JaHHBIX TP PEIIeHHH CTaHIAPTHBIX 3a/1ad B 00J1acTH
naHqmadTHON apXUTEKTYpHl, B TOM YHCIIE C UCTIOJIb30BaHHEM HH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

3.3.3|- HaBbIKaMu ompeeeHus ACHCTBHIA 0 PELICHHIO 3a/1a4;
3.34
3.35
3.3.6
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI MOAYJIS)
AKT. n
Kon HaumenoBanue pasnenoB u teM | Cemectp / Komneren- Vposeus, HHT. Jlutrepa- | Popmbl
3aH. /BUp 3aHATHS/ Kypc Hacos 1191011 chopv-TH dopmbl Typa KOHTPOJIA
KOMII. oByU-SL.
Pa3nen 1. BaxkHeiinue noHsaTHus 1
3aKOHBbI XMMMH.
1.1 |Baxwueiimme MoHATHS U 3aKOHBI 1 0 OIIK-1 VK- 31, 32 JI1.1 Cobecemon
xumuu /Jlex/ 1 JI1.2J12.1 aHue
JI3.1J13.2
J13.3
D132 53
1.2 |Baxwueiilme MOHATHS U 3aKOHBI 1 0,5 OIIK-1 VK- | 31,V1, BI, JI1.1 CobecemoB
xumunn /Cem 3an/ 1 32,V2, B2 JI1.2J12.1 anue.
JI3.1 J13.2| BeimosaHeH
JI3.3 ne
21 52 33| nabopatop
HOM
paboThI.
Pemenue
3a/1ad.
TectupoBa
HUE.
1.3 |IloaroToBka K BEIIOJHEHUIO 1 10 OIIK-1 VK- | 31,V1, BI, J.1 Tectuposa
nabopaTopHOi paboThI 1 32,V¥2,B2 JI1.2J12.1 HHUE.
Wzydenne Tem nucrurumHel. Pabota ¢ JI3.1 JI3.2| Beimonuen
JIUTEPATypPOH, C KOHCTIEKTOM JIEKLUH. JI3.3 ue
[MoaroroBka k TeKyIeMy KOHTPOIIO 21 32 D3| KOHTPOIBH
(TecTupoBaHue) 0ii paboTHI.
/Cp/
Pa3znen 2. CucreMaTnKa 3JieMeHTOB
U CTPOEHME BelIeCcTBa.
2.1 |CucremMaTHKa 3JIEMEHTOB U CTPOCHHE 1 0,5 OIIK-1 VK- 31, 32 JI1.1 CobeceioB
BemecTB /JIex/ 1 JI1.2J12.1 aHue
JI3.1J13.2
J13.3
2192 33
2.2 |CucremaTtvika XUMHYECKHX 3JIEMEHTOB 1 0,5 OIIK-1 YK- | 31,¥1, BI, JI1.1 CobecenoB
u crpoeHue Bemecta /Cem 3aH/ 1 32,V¥2, B2 JI1.2J12.1 aHue.
JI3.1 J13.2| PemcHue
JI3.3 3a/1ad4.
21 32 23| Tectuposa
HUE.




2.3 |H3yuenue TeM AUCHUILIHHBL PaboTa ¢ 10 OIIK-1 VK- | 31,V1, B1, JI1.1 TectupoBa
JTUTEPATyPOH, C KOHCIIEKTOM JIEKITHH. 1 32,V2,B2 JI1.2J12.1 HUE.
TloaroroBka Kk TeKyIIeMy KOHTPOIIIO JI3.1 JI3.2| BemmonHen
(TecTupoBaHue). J13.3 ne
/Cp/ 21 352 33 | KOHTPOIBH

0if paboTHI.
Pa3znen 3. DiieMeHTBI
TepMOIUHAMMKH.
3.1 |DneMeHTHI TEpMOTUHAMHUKY. /JIeK/ 0 OIIK-1 VK- 31, 32 JI1.1 CobecenoB
1 JI1.2J12.1 aHue
JI3.1J13.2
J13.3
2152 33
3.2 |Dnementsl TepMoauHaMUKH. /CeM 3aH/ 0,5 |OIIK-1 VK-| 31,V1, BI, JI1.1 CobecenoB
1 32,VY2,B2 JI1.2J12.1 aHue.
JI3.1 J13.2| Pemienue
JI3.3 3amad.
21 32 23| Tectupoa
HUE.

3.3 |M3yuenue Tem aucuuiuiuHbL PadoTa ¢ 6 OIIK-1 VK- | 31,V1, Bl, J1.1 Tectuposa
JIMTEpaTypoH, C KOHCTIEKTOM JISKIIHiA. 1 32,2, B2 JI1.2J12.1 HUE.
IToaroroBka k TeKyIeMy KOHTPOIIO JI3.1 JI3.2| Bemmonaen
(TecTupoBaHue) JI3.3 ue
/Cp/ 21 52 33 | KOHTPOJIBH

0if paboTHI.
Pa3znen 4. Xumuueckass KHHETHKA U
XMMHYECKOe pABHOBECHE.
4.1 | XuMuueckass KUHETUKA U XUMHAUYECKOE 0,5 | OIIK-1 VK- 31, 32 JI1.1 CobecenoB
paBHoBecue. /Jlex/ 1 JI1.2J12.1 aHue
JI3.1J13.2
J13.3
D132 53

4.2 |CxopocTh XUMUYECKOH peaKiuu. 0,5 | OIIK-1 YK-| 31,¥1, BI, J1.1 CobecemoB
XUMHUYECKOE paBHOBECHE M CIIOCOOBI €ro 1 32,VY2,B2 JI1.2J12.1 aHue.
cMmerienus /Cem 3an/ JI3.1 JI3.2| BeinonHen

JI3.3 ne
21 52 33| naboparop
HOM
paboTsl.
Pemenue
3amad.
TectupoBa
HUE.

4.3 |IToaroroBKa K BEHIIOJIHEHHIO 10 OIIK-1 YK-| 31,¥1, BI, JI1.1 Tectuposa
nabopaTopHOii paboThI 1 32,¥2,B2 JI1.2J12.1 HHE.
N3yuenne tem nucrumumael. Padora ¢ JI3.1 JI3.2| Brinonaen
JTUTEPATyPOH, C KOHCIIEKTOM JIEKITUH. JI3.3 ue
IloaroroBka k TeKyIieMy KOHTPOIIIO 91 52 33 | KOHTPOJIBH
(TecTupoBaHue) 0ii paboTHI.
/Cp/

Pasnea 5. lucniepcHbie CHCTEMBI.
5.1 |ducnepcHbie cuctemsl. /JIex/ 1 OIIK-1 VK- 31, 32 JI12.1J13.1 | CoGecenoB
1 J13.2J13.3 aHue

01039233




5.2 |CrocoObl BeIpaskeHHs KOHIIEHTPAIMU 0,5 OIIK-1 VK- | 31,VY1, B1, JI1.1 CobecenoB
pactBopoB /CeM 3aH/ 1 32,V¥2,B2 JI1.2712.1 aHue.
JI3.1 JI3.2| Brinosnnex
JI3.3 ue
31 D2 33 | mabopatop
HOM
paboTHL.
Pemenue
3ajay.
Tectupona
HHUE.
5.3 |HoHHbIc paBHOBECHS B paCTBOpax 0,5 |[OIIK-1 YK-]| 31,V1, Bl, JI1.1 Cobecenon
3JIEKTPOJIU-TOB HIOHHBIE PABHOBECHUS B 1 32,V2,B2 JI1.2J12.1 aHue.
pacTBOpax ANIEeKTPo-IUTOB. [ naponns JI3.1 JI3.2| Bemonaen
coneii /Cem 3an/ JI3.3 ue
21 22 33 | mabopatop
HOI
paboThl.
Pemenue
3aj1ad.
Tectupona
HHE.
5.4 |IloaroroBka K BBIIOJHEHUIO 12,75 | OIIK-1 VK- | 31,1, B1, JI1.1 Tectupona
nabopaTopHOi paboTHI 1 32,V¥2,B2 JI1.2712.1 HHE.
N3yuenne tem nucruiuiviel. Padora ¢ JI3.1 J13.2| Beimonuex
JTUTEPATYPOH, C KOHCIIEKTOM JIEKITHH. JI3.3 ne
TToaroToBka K TeKyIieMy KOHTPOJIIO 31 D2 33 | KOHTPOJIBbH
(TecTupoBaHme) 0if paboTHI
/Cp/
Paznmen 6. DaekTpoxuMudecKkne
npoueccol. Koppo3usi metasiios.
6.1 [DnekTpoxuMHUUECKHE MTPOIIECCHI. 1 OIIK-1 VK- 31,32 JI1.1 Cobecenos
Koppo3sus meramios. /Jlex/ 1 JI1.2712.1 aHue
JI3.1J13.2
JI3.4
019233
6.2 |DnekTpoxuMHUUECKHUE MPOIIECCHI. 0,5 |OIIK-1 YK-| 31,¥1, BI, JI1.1 CobecemoB
Koppo3sus merannos. /Cem 3an/ 1 32,¥2,B2 JI1.2J12.1 aHue.
JI3.1 JI3.2| BeimonHeH
JI3.4 ne
31 D2 33 | mabopatop
HOH
paboTsl.
Pemenne
3ajad.
Tectupona
HHE.
6.3 |IloaroroBka K BEIIOJHEHHUIO 10 OIIK-1 VK- | 31,V1, B1, JI1.1 Tectupopa
nabopaTopHOii paboThI 1 32,¥2,B2 JI1.2J12.1 HHE.
N3yuenne tem nucrurumael. Padora ¢ JI3.1 JI3.2| Beimonuen
JTUTEPATYPOH, C KOHCIIEKTOM JIEKITUH. J13.4 ue
IloaroroBka k TeKyIieMy KOHTPOIIIO 31 B2 33 | KOHTPOJIBH
(TecTupoBaHue) 0ii paboTHI
/Cp/
Paznen 7. BBenenne B aHATUTHYECKYIO
XUMUKO. XUMHYECKUH 1 (PU3HKO-
XUMHUYecKHii aHaJIM3.
7.1 |BBeneHue B aHATUTUYECKYIO XUMHIO. 0,5 | OIIK-1 VK- 31,32 JI1.1 Cobecenos
XuMudeckuii 1 (PU3UKO-XUMHIECKUAN 1 JI1.2J12.1 aHue
aHanu3. /Jlex/ JI3.2J13.4

013233




7.2 |Onpenenenue xene3a (1) B pactBope 1 OIIK-1 VK- | 31,¥1, BI, J1.1 Cobecenos
conut Mopa /Cem 3an/ 1 32,¥2,B2 JI1.2J12.1 aHue.
JI3.2 JI3.4| Brinonuex
213233 ue
nmaboparop
HOM
paboTHL.
Pemenue
3ajay.
Tectupona
HHUE.
7.3 |IloaroroBka K BEIITOJTHEHHIO 10 OIIK-1 VK- | 31,V1, BI, JI1.1 Tectuposa
nabopaTopHOii paboThI 1 32,¥2,B2 JI1.2J12.1 HHUE.
W3zyuenue TeM aucuuiuinHel. Pabora ¢ J13.2 JI3.4| Bemonuaen
JUTEPaTypPOH, C KOHCIIEKTOM JISKIHH. 3192 33 ue
IToaroToBka K TEKyIeMy KOHTPOJIIO KOHTPOJIBH
(TecTupoBaHue) 0if paboTHI.
/Cp/
Pa3nen 8. DieMeHTHI OpraHHYecKoit
XHMHH.
8.1 |DnemeHTHI OpraHudeckoit Xumuu. /JIex/ 0,5 OIIK-1 VK- 31, 32 JI1.1 CobecenoB
1 JI1.2J12.1 aHue
JI3.2J13.4
3132253
8.2 |Dnementsl opranndeckoit xumuu. /Cem 1 OIIK-1 VK- | 31,V1, BI, JI1.1 CobecemoB
3aH/ 1 32,V2,B2 JI1.2J12.1 aHue.
JI3.2 JI3.4| Pemenue
01022 33| 3apau.
Tectupona
HHE.
8.3 |H3ydenue Tem aucuuiuivHbl. Pabota ¢ 10 OIIK-1 VK- | 31,¥1, B1, JI1.1 Tectuposa
TUTEPATyPOH, C KOHCIIEKTOM JIEKITHH. 1 32,V2,B2 JI1.2J12.1 HUE.
IloaroToBka k TeKyIieMy KOHTPOJIIO JI3.2 JI3.4| Brinonnex
(tectuposanue). /Cp/ 215233 ue
KOHTPOJIbH
0if paboTHI.
Pa3nen 9. DiieMeHTBI 3K0JIOIHYECKOMH
XHMHH.
9.1 |DneMeHTHI 9KOIOTHIECKON XuMHum. /JIex/ 0 OIIK-1 VK- 31,32 JI1.1 | Cobecenon
1 JI1.2J12.1 aHue
JI3.2J13.4
2195233
9.2 |DnemeHTHI 3KoNIOTHYECKON XUMHUH. /CeM 0,5 |[OIIK-1 YK-| 31,Y1, BI, JI1.1 | Cobecenon
3aH/ 1 32,¥2,B2 JI1.2J12.1 aHue.
J13.2J13.4| Pemenwue
0132233| 3apau.
Tectuposa
HHUE.
9.3 |Uzyuenue Tem aucuuminHbl. Pabora ¢ 8 OIIK-1 VK- | 31,¥1, B1, JI1.1 Tectupona
JIUTEPATYPOH, C KOHCIIEKTOM JIEKIUI. 1 32,¥2,B2 JI1.2J12.1 HUE.
IToaroroBka k TeKkyIlieMy KOHTPOJIIO JI3.2 JI3.4| Beinonnex
(TectupoBanue). 0102233 ne
/Cp/ KOHTPOJIbH
0l paGoTHI.
9.4 |/Konc/ 2 OIIK-1 VK- | 31,V1, Bl,
1 32,V2,B2
9.5 [|/KPA/ 0,25 | OIIK-1 YK-| 31,V1,BI,
1 32,V2,B2




9.6 |/Ox3amen/ 1 9 OIIK-1 YK-| 31,VY1, B1, JI1.1

1 32,V2, B2 JI1.2J12.1
JI3.1 J13.2
J13.3J13.4

5. ®OHJ OHEHOYHBIX CPEJICTB

Bomnpocs! k 5x3ameny

1. IIpenmer xumun. [ToHsATHE O BemecTBe U mojie Kak GpopMax CyIIeCTBOBaHHS MaTepHH. SIBIeHUsS GU3MUECKUE U XUMHUUECKHUE.
[IpocThle u cIoXKHBIE BEIIECTBA, NX OCHOBHBIE XapaKTEPUCTHUKH.

. CoBpeMeHHast cuCTeMa aTOMHBIX Macc. OTHOCUTEIbHBIE AaTOMHBIE H MOJICKYJISIPHBIE MAaCChL. AGCOIOTHBIE MacChl aTOMOB.

. Mo kak Mepa konudecTBa BeniectBa. Yucno ABoraapo. MosnsipHas Macca. MoJsIpHbIi 00bEM.

. Ilonsite 00 SKBUBajEHTaX MPOCTHIX U CIOKHBIX BEIIECTB. DKBUBAJICHTHAs Macca. DKBUBAJICHTHBINH 00BEM. 3aKOH SKBUBAJICHTOB.
. 3aKoH ABOTa/Ipo U CJIEJCTBUE U3 HETO.

. CoBpeMeHHBIE TIPE/ICTABICHUS O CTPOCHUH aToMa.

. Crpoenue sipa atroma. M3oTornsl 1 u306apsl.

. CoBpeMeHHbIE IPEICTABICHHS O COCTOSIHIH JIEKTPOHA B aToMe. ATOMHBIE opOuTany. KBaHTOBBIE uncna U uX GU3HIECKUI CMBIC.
9. DnekTpoHHBIE (OPMYIIBI U JICKTPOHHO-TPAPUUECKUAE CXEMbI AaTOMOB.

10. TTepuonuueckas cucreMa 3neMeHToB J[.J1.MeneneeBa kak rpaguueckoe BoIpaXKeHUE MEpUoInIecKoro 3akona. CTpykTypa
MIEPUOTUUECKON CHCTEMBI.

11. Tlepronuyuecky U3MEHSIOIUECS CBOWCTBA JIEMEHTOB (ATOMHBIC U MOHHBIE PAIMyChl, SHEPTUSI HOHU3ALUH, CPOJICTBO K 3JIEKTPOHY,
AIEKTPOOTPHUIATETHHOCTD ).

12. CoBpeMeHHbIEC NPEACTABICHUS O IPUPOJIE XMMUYECKOH CBSI3U. THUITBI XUMUYECKO CBS3H.

13. KoBasieHTHas XuMH4eckas CBs3b (K.X.C.). J[Ba MexaHn3Ma 00pa3oBaHus K.x.c. (OOMEHHBIN U JOHOPHO-aKIETITOPHBIH).

14. HacspimaemocTs k.x.c. KoBaleHTHOCTB 351eMeHTa.

15. TonsipuzyeMocTh K.X.c. JAMITOIBHBII MOMEHT CBSI3H.

16. Xapakrep nepeKpbIBaHUS 3JIEKTPOHHBIX O0JIAKOB. G- U - CBsI3U. HanpaBieHHOCTD G - CBSI3U U IIPOCTPAHCTBEHHASI CTPYKTYpa
MOJICKYJL.

17. NoHHas cBs3b, €€ 0COOCHHOCTH.

18. Meramueckas CBs3b, €€ 0COOEHHOCTH.

19. BonopoaHas cBsi3b, €€ 0COOCHHOCTH.

20. OcHoBHI TepMoauHaMHKH. 3akoH ['ecca n Tepmoxummdeckre pacuéTsl. Hampasnenne npoTekaHusi XHMIYECKUX PEeaKInH.

21. Xumnueckast kuHeTHKa. CKOPOCTh XUMHYECKOI peakiuy 1 OCHOBHBIE (DaKTOPHI, BIHUSIOIIUE HA HEE.

22. 3aKoH IEHCTBYIOIMX Macc - OCHOBHOM 3aKOH XUMHYECKOI KMHETHKH. KOHCTaHTa CKOPOCTH XUMHYECKHUX PEaKINi.

23. BimsiHue TeMnepaTypbl Ha CKOPOCTh XuMHueckoi peakiuu. [Ipasuno Banr-I'odda. Temneparypuslii koaddupeHt.

24. BimsiHMe IpUPO/IBI PearnpyrolinX BEIIeCTB HA CKOPOCTh XMMHUUECKON peakiu. [lonsTre sHeprun akTuBanuu peakunu. Karanus.
25. Xumnueckoe paBHoBecHe. KoHcTanTa xumuyeckoro paBHosecus. CMmenienne xumudeckoro pasHosecus. [Ipunnun Jle [atenbe.
26. JlucriepcHble CHCTEMBI: KIIaCCU(DHKAIHS, 0COOCHHOCTH CTPOSHUS U CBOWCTBA.

27. KoHneHTpanus pacTBOpa, Crioco0bl €€ BBIPaKCHUSI.

28. PacTBOpBI HEANMEKTPOIUTOB. OCMOC, OCMOTHYECKOE TaBieHue. 3akoH Bant-I'odda. 3akon Payis.

29. PactBopsl 31eKTpoauToB. Teopus DneKTpoauTu4eckoi auccounanun Appennyca. CTeneHb 1 KOHCTaHTa  JUCCOLUAIMN
3JIEKTPOJIUTOB.

30. duccoumnanus Bojbl. loHHOE npou3BeieHne Boabl. Bogoponnsiii mokazatens (pH): ¢pusndeckuii cCMBICT U METOIbI U3MEPEHHSL.
31. T'unponus coneit. Tpu Tina ['maponusa, GakTopsl BIMSIOMINE Ha TOMHOTY TUIponu3a. KoHcTtaHTa runposnmsa.

32. OKHCAUTENBHO-BOCCTAHOBUTEbHBIC peakiini. CTEneHb OKMCIICHNUS JIeMeHTa (BBICILIAs, HU3ILAs, TPOMEXYTO4Has ). OKUCIUTEU U
BOCCTaHOBHUTEIIH.

33. DnexTpoabl. DNeKTPOIHbII moTeHman. YpasHenue Hepacra. CTaHIapTHBIHM 2JIEKTPOAHBIN MOTeHIMAN. Psj "HanpsokeHuid"
METaJUIOB.

34. XuMH4YeCcKuil HICTOUHUK 3NEKTPUUYECKON SHEPTUH - TajdbBaHUUECKUH ssteMeHT. D/]C ralbBaHHYeCcKOTo IEMEHTA.

35. AKKyMyJIATOp - XMMHUYECKUH HCTOUYHUK JIEKTPOIHEPTUU. XUMU3M MPOLIECCOB, MPOTEKAIOIINX B aKKyMYJIATOPE.

36. DneKTpoIM3 paciuIaBoB IEKTPOIUTOB. KaTo1HbIE U aHOIHBIE TIPOLIECCHI.

37. DneKTpoIu3 pacTBOPOB U IEKTPOIUTOB. KaToHbIE M aHOIHBIE TPOLIECCHI.

38. Koppo3zust MeTajuioB (XMMUYECKas U DJIEKTPOXUMHUYECKas).

39. [IpuHIMN ¥ 3aLIUTHl METAUIOB OT KOPPO3HUHU.

40. Oprannueckue 1 HEOpraHMYeCKHe MoIUMepbl. MeTOo bl TTIOTyYeHHS.

41. CtpoeHue u cBoOiicTBa OJIUMEPOB. buonoarMepsl.

42. Bo3MOXXHOCTH XMMUH B PELICHUH SKOJIOTHUECKUX MPpoOIIeM o01ecTsa.

0NN AW

®DOH/1 OLIEHOYHBIX CPEJICTB MPEJICTABIICH B MPUIIOKEHHUHU K paboyeii mporpamme.




6. NIEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U

6.1 Ilepeyenb mMporpaMMHOro odecreveHust

Adobe Acrobat Reader DC
Odoucnerii naker LibreOffice
Bpaysep Mozilla Firefox

6.2 Ilepeyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

OBC "3emis 3HaHUH"




7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCITUIIJIMHBI (MOY JIs1)

Homep ayn. |H33Halle1me Oo6opynoBanue u 110 |Bml 3aHATHUS

3aHATHS MO AUCHHUTUTHHE « XUMUSD) IPOBOIATCS B CICIHATIN3UPOBAHHOM XuMudeckoi naboparopuu 2106, 060pyaoBaHHO#
MYJIbTUMEANIHBIM 000pYIOBaHUEM H IIEPCOHATBHBIMU KOMITBIOTEPaMH € BBIX0J0M B MIHTepHET. Bee MeToaudyeckie MaTepraibl 1
3aj1aHus IS TEKYIETO ¥ UTOTOBOTO KOHTPOJIS IO TUCIMIUTMHE Pa3MEIICHBI B CHCTEME JJIEKTPOHHOT0 00y4eHus KemMepoBckoro
I'CXMW. JIns neKunoHHBIX 3aHATHI — aynuTopun Ne2109, 2203, obecrieueHHbIE MYJIbTUMEAUHHBIM 000PY/I0BAHUEM.

Pazpmen 1.

Tema mabopaTtopHOit paboTsr: «Kiaccel Heopranmdeckux coenunerniiy Peaktuser: Na2CO3, NHA4CI, AICI3, Pb(NO3)2, NaCl,
CaCl2, MgSO4 (11.); Na2SiO3 (10%-Hblit), cossiHast kucioTa (2H. U KoHIL., p=1,19 r/cM3), a3oTHas kucioTa (2H. ¥ KoHIL., p=1,4
r/em3), NiSO4 (2u.), CuSO4, (2u.), NaOH (2u. u 11.), perondranenn. Cyxue peakTHBbI: OKCH/I OApHsl WIIH KaJIbIIUS, JKeIe3Hast
TUIACTUH-Ka, TPaHYJIbl [[MHKA, HATPHUI MeTaIn4e-CKUid, alFOMUHUIH (posbra mim onmumiku). JJUCTUIUTUpOBaHHAS BOJIA.
O6opynoBanue: [Tpobupky, mratus, paphopoBas valika, ImnaTeib.

Tabnuiia pacTBOPUMOCTH KUCJIOT, OCHOBAHHUI U COJICH.

Pazpmen 1.

Tema nab6opatopHoii pabotel: «OcHOBHBIC 3aKOHBI XMMUU» PeaktuBbl: [TnacTunka ruaka  acccoit 0,04 — 0,08 r. CepHas kuciora
(1:5).

O6opynoBanue: Oropetkn Ha S0 M, [BYXKOJEHHAs mpodupka (cocyn JIaHmoabpTa); BOPOHKH, PE3UHOBBIC TPYOKU M MTPOOKH, MEPHBIi
IATHHID.

Paznen 4.

Tema mabopaTopHOit paboThl: «CKOPOCTh XUMHIECKON Peaklui. XUMUYECKOE PABHOBECHE M CIIOCOOBI €r0 CMEIICHUs» PeakTHBHI:
Na2S203, H2S0O4 (1M), FeCl3, KSCN (0,1n.), FeCI3, KSCN (uaaceiuennsiit pacteop), H202 (10%-Hblit pacTBop),
kpuctammndeckue KCI, MnO2.

O06opynoBanue: TPOOHPKH, MEPHBIE POOUPKH, IWINHIP, CTAKAHBI, ITATUB, CEKYHIOMED, TUTUTKA, TEPMOMETD, BOJISHAS OaHS.
Pazpen 5.

Tewma na6opatopHoit pabotel: «CrocoObI BEIpaKEHHUsI KOHIICHTPAIIMHA PACTBOPOBY

PeakTuBbBI: KPUCTAIUTHUESCKUIN XJIOPH HATPUS, PacTBOP cosiHOM KUCIOThI (10-20%-HbIit), AMCTHIIIMPOBAHHAS BOJA.
O0opynoBaHUe: TEXHUUECKHE BECHI, MEPHBIH IIMINHIDP, apEOMETPHI, CTEKISIHHBIE TaJOUKH, MEpHbIE CTAaKaHBI.

Pazpen 5.

Tema mabopaTopHO# paboThl: «VIOHHBIE paBHOBECHS B paCTBOPAX AJIEKTPOIUTOB HOHHBIE PABHOBECHS B PACTBOPAX JIEKTPOIUTOB Y
Peaxrussr: HCI (11., 0,11.), NaOH, NH4CIl, Na2CO3 (1u.), CH3COOH, NH40H (0,1n.), Na2SO4, MgSO4, ZnSO4, BaCl2,
CaCl2, Na2C204 (0,5u.). Cyxue comr— NH4Cl, CH3COONa. [To-pomrok riHKa. Jlakmyc, heHompTaIenH, METHITOBBINA OpaHKeBbIi
(MeTuIOpaHXK), YHUBEpCcabHAst MHIUKATOpHAs Oymara.

O6opynoBaHue: MPOOUPKH, CTAKAHBI, IITATUB, ITUTKA.

Tabnuua pacTBOPUMOCTH KHCIIOT, OCHOBAHHUHN U COJICH.

Pazpen 5.

Tema nabopaTtopHoi paboTsl:  «['maponu3s conein»

Peaxtuser: CH3COONa, AICI3, CH3COONH4, ZnCl2, KCI, HCI (1u.), Na2CO3 (2u. u 1H.), peHonpTanenH, yHuBepcaIbHas
UHJMKaTOpHAas Oymara.

Ob6opynoBaHue: TPOOUPKH, CTAKaHBI, IITATHB, CIIUPTOBKA.

TabmuIa KOHCTAHT JUCCONUALIMH HEKOTOPBIX CNAOBIX IEKTPOIHUTOB.

Paznen 6.

Tema nabopatopHoii paboTel:  «OKHUCIHUTENFHO-BOCCTAaHOBUTENbHBIC peakiun» Peaktusel: NaOH, H2S04 (2n.), KOH (61.), H202
(3%-mubr1it pactBop), KI (0,0011.), CuSO4 (11.), KMnO4 (0,0011.). CexenpurorosieHubie pactBopsl FeSO4, Na2SO3, kpaxmai.
AJTIOMIHUEBBIE ONIIKHA WM (onbra. JKene3Has miacTHHa.

O6opynoBaHue: MPOOUPKH, CTAKAHBI, IITATUB.

Psn HanpshxeHuii MeTasios.

Pazpen 7.

TeMma 1a00paTOpHOM paboTHl: «DIEKTPOXHUMHUUECKHE Mporecchl», «Kopposus metamnos» Peaktuser:  HCI, H2SO4 (1M, 0,2M);
MnCI2, Hg(NO3)2, FeSO4, CuS0O4, CuCl2 (0,5M); K3[Fe(CN)6] (0.1M); NaCl — kpucrammudeckuit. [Toporiku: Maruusi, IMHKa,
xKeje3a, Melld, ypoTponuHa. MeIHble TUIACTUHKH.

O6opynoBaHue: MPOOUPKH, CTAKAHBI, IITATUB.

Psn HanpspKeHW METaNIOB.

Paznen 9.

Tema mabopaTopHOit paboThl: «[IpUTrOTOBJIEHIE CTAaHIAPTU3UPOBAHHOTO PAcTBOPA MIepMaHraHaTa Kaius, onpenenenue sxenesa (11) B
pactBope conr Mopa» PeakTHBBL: CTaHAapTH3MPOBAHHEIN pacTBop nepManranat kanus KMnO4, pacteop conu Mopa (NH4)2 Fe
(SO4)2 « 6H20, cepnas kuciaora H2SO4 (2 u.).

O6opynoBanue: MepHas koiba Ha 100 mu, Oroperka, nunerka Ha 10 mi1, KOJI0bI KOHUYECKHUE, TUINTKA,

8. YYEBHO-METOJAUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JIST)

8.1. Pexomenayemas iuTeparypa

8.1.1. OcHoBHas IuTEpaTypa

ABTOpBI, COCTaBUTENN 3arsnaBue WznarensctBo, rox

JI1.1 |B.M. Endumon OcHOBBI 001l XUMHUHU: YueOHOe mocodne M.: HUIT UH®PA-M, 2015




ABTOpLI, COCTaBUTCIIN

3arnaBue

W3naTenbcTBO, roj

JI1.2 |B.I'. UBanos, O.H. I'eBa|OcHoBeI xuMun: Y4ueOHUK M.: KYPC: HUIL] UH®PA-M,
2019
8.1.2. JlonoinuTebLHASA JUTEpPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue W3natenbcTBO, TONT
J12.1 [M.U. T'enpdman, B.IT. |[Xumusa: YueOuuk CII6. : Jlans, 2008

IOctparos

8.1.3. MaTepuaJsl, pazpadorannbie IIIIC kadeapol

ABTOPEI, COCTaBUTEIH 3armasue W3natenscTBo, TOX
JI3.1 |JI. A. ®ununoBuy, M. |[Xumus: Metoaudeckue yka3aHHs 110 BBINIOJIHEHHIO KOHTPOJIBHBIX |, 2017
M. Konocosa paboT ¢ BapuaHTaMHU 3aJJaHuil
J13.2 |JI. A. ®ununoBu4 Xumust: MeToinveckue yKazaHHs 10 OpraHu3aiuu , 2017
CaMOCTOSATENEHOH paboThl 00yUaIOImIXCs
JI3.3 |Dununosuu JLA. XuMus: 3J1eKTpOHHOE yueOHOe HarisiHoe nocodue. Yacts 1 , 2018
JI3.4 |®ununosuy JI.A. Xumust: 3JIEKTpOHHOE yueOHoe HarisaaHoe mocodue. YacTs 2 , 2019

8.2. Pecypchl HuH(pOpMALMHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UnTepHeT"

31 [3BC Znanium.com, morosop Ne 2120 ot 06.02.17
92 [IlouckoBas cucTeMa
23  |3BC "3emiuns 3nauuii"

9. METOAUYECKHUE YKA3AHUSA AJIS1 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHHUIIJIMHBI (MOY JIST)

- METOANYECKUEC YKa3aHUA 110 OpraHu3anuun CaMOCTOSITSIILHOU pa60TI>I 06yqa101111/1x0ﬂ
- METOOANYCCKUE YKa3aHUs 110 BBIITOJHCHUIO KOHTPOJIBHBIX pa60T C BapuaHTaMHu 3a7aHuN




JACT BHECEHUS U3MEHEHUI

JlaTa BHeceHUs
H3MeHeHUil

Ne nmpoTtoxoaa
3aceqaHus
Kadeapsl

Copep:xaHue n3MeHeHUit

Ioamucek
npenogaBaTeJis,
BHOCSIIIETO
H3MEeHEeHUs




