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IIporpamMmy cocraBui(n):
Kano.neo.Hayx, ooy., Quiunosuy Jlapuca Anamonvesna

Pabouast mporpamMma JTyCIUILTAHBI
Xumus

pa3pabotana B coorBercTBuH ¢ TpeboBanusmu OI'OC BO:

denepalibHbIN rOCyAapCTBEHHBIM 00pa30BaTENIbHBIN CTaHAAPT BHICIIEr0 00pa30BaHUsI 110 HAPABICHHUIO
noarotoBku 35.03.04 Arponomust (ypoBeHb OakanaBpuata) (npukaz Munobpuayku Poccun ot
26.07.2017r. Ne699)

COCTaBJICHA HA OCHOBAaHHMHU Y4eOHOTO IIaHa!
35.03.04 Arponomus

YTBEPXKACHHOIO y4EHBIM cOBETOM By3a oT 19.04.2021 npoTtoxos Ne 8.

PaGouas nporpamma ogo0OpeHa Ha 3acefaHuu Kadeapsbl
MATeMATHKHU, PU3UKH U HH(OPMAIMOHHBIX TEXHOJIOTHii

[Ipotokon NelO ot 20 anpens 2021 r.
Cpok neiictBust mporpammsr: 2021-2025 yu.r.
3aB. kadeapoit 7 Cepreesa Hpanna AnatonbeBHa

Pabouast mporpamMmma ogoOpeHa u yTBepKaeHa METOAMUECKON
KOMHUCCHEH HHKEHEepHOro (hakynbTeTa
ITporoxoi Ne8 ot 21.04.2021 1.
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Busuposanmne PII/I 151 ucniojiHeHWs B 04epPeHOM Y4eOHOM IOy

Pabouas nporpamMma nepecMoTpena, oocyxaeHa u ogoopena ais ucnoiaHenus B 2022-2023 yueOHOM rogy
Ha 3aceJaHuU Kadeapbl MaTEMaTUKH, PU3UKK U MHPOPMALMOHHBIX TEXHOIOIHH

MONHCh  pacmmuppoBKa
Busuposanmne PII/] 151 ucnio/iHeHMs B 04epeHOM Y4eOHOM IOy

Pabouas nmporpamMma nepecMoTpena, oocyxaeHa u ogoopena s ucnoiaHenus B 2023-2024 yuebHOM roy
Ha 3aceJaHuU Kadeapbl MaTEMaTUKU, PU3UKU U MHPOPMALMOHHBIX TEXHOIOTUN

MONHCh  pacmuppoBKa
Busuposanne PII/ 1151 ucnio/iHeHHs B 04epPeIHOM Y4eOHOM IOy

Pabouas nporpamma nepecMoTpeHa, 00CcyxaeHa u ogoopeHa ais ucnoiaHenus B 2024-2025 yyeOHom rony
Ha 3aceJaHuU Kadeapbl MaTeMaTHKH, GU3UKK U MHPOPMALMOHHBIX TEXHOJIOTUI

MOJIHCh  paciuppoBKa
Busuposanue PII/I 1151 ucnnosiHeHUs1 B 04epPeAHOM Y4eOHOM roay

Pabouas mporpamMma repecMoTpena, oocyxaeHa u ogo0pena s ucnoinHenus B 2025-2026 yuebHOM ro1y
Ha 3aceJaHuU Kadeapbl MaTeMaTHKH, PU3UKK U MHPOPMALIMOHHBIX TEXHOJIOTUI

HNOANUCH  pacmHdpoBKa



1. HEJb U 3AJAYU OCBOEHUA JUCHUTIIMHBI

Lenp pucummauHel: (GOPMUPOBATH CIIOCOOHOCTH OOYHYAIOIIMXCS PelIaTh THUIOBBIC 337add NMpodeccHoHambHONW NEesTeNbHOCTH Ha
OCHOBE 3HaHHH OCHOBHBIX XHMHUYECKHX 3aKOHOB, Pa3BHBATh YMEHHE OCYLIECTBIATH MOUCK MH(OpMAIMU M MPUMEHSITh CUCTEMHBIN
MOAXOM AJISI pelIeHns TPodecCHOHANBHBIX 3319

321)18.‘{1/1 JUCIHUILINHBIL

-U3y4UTHb OCHOBHBIC 3aKOHBI XUMUU U HAYYUTHCS UCIIOJIb30BaTh UX B HpO(bCCCI/IOHB.J'IBHOﬁ JACATCIIBHOCTH

- paCcCMOTPETH OCHOBBI UCIIOJIB30BAHUA CUCTEMHOT'O ITOAX0Aa IJIA PCIICHUA HpO(bECCI/IOHaHLHBIX 3agaq

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE YYEBHOI'O IIVTAHA

Huxon (pazgen) OIL: |

2.1|BxoaHoii ypoBeHb 3HAHMIA:

2.1.1|BxomHO# ypOBeHb 3HAHHU, YMEHUH, OTIBITA ACATEILHOCTH, TPEOYEeMBIX I (POPMHUPOBAHHS KOMIIETCHIIUH, OTIPEIENIACTCS
(enepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAAPTOM CPEHEro 001Iero 00pa3oBaHusl (YTBEPIKICH MPUKA30M
Muno6pHayku Poccun ot 17.05.2012 Ne413(pen. ot 31.12.2015)).

2.1.2| TexHonorn4eckas mpaKTHKa

2.1.3|Ucropus (ucropust Poccuu, BceoOIast UICTOpHs)

2.1.4|KynbTypa peuu U AeJI0BOTO OOIICHHS

2.1.5|Maremarnka

2.1.6|O3HakoMHUTENBHAS MTPAKTUKA

2.2| JnCHUIUIMHBI U IPAKTHKH, JUISI KOTOPBIX 0CBOEHHE JIAHHOM THCHHMILINHBI (MOIYJI51) HEOOXOAUMO KaK
npejliecTBYOLIEE:

2.2.1|ITouBoBenenne

2.2.2|CTtpoutenbHoe Je10 U MaTepHabl

2.2.3|9koiorus

2.2.4|boraHuka ¢ ocHOBaMH (DPU3HOJIOTHU PACTEHUM

2.2.5|"enernka

2.2.6|TTouBoBeeHHE C OCHOBAMM I'€OJIOTHU

2.2.7|duTonaTosorus ¥ SHTOMOJIOTUS

2.2.8|Muxkpobuonorus

2.2.9|Arpoxumus

2.2.10|TexHONOTHY XpaHEHHs B TIEPEPAOOTKH POAYKIIMU PACTEHHEBOICTBA

2.2.11|Cenexuus 1 CEMEHOBOICTBO

2.2.12|9komorus

2.2.13| TexHoyornueckas npaKkTuka

2.2.14|®uznonorust u ONOXUMHUS PACTCHUIT

2.2.15|Hay4Ho-uccnemoBaresibckas padbora

2.2.16|T"eHeTrKa pacTeHUil U JKHBOTHBIX

2.2.17|Maremarnueckre meToasl ¥ moaenu B ATTK

2.2.18|ITpoekTHas 1esSTEIBHOCTD 2

2.2.19|3eMireycTpOiCTBO C OCHOBAaMH T'eOIC3UH

2.2.20|Meroauka MoaeBoro omnsira

2.2.21|OCcHOBBI HAYUHBIX UCCIIEIOBAHUI

2.2.22|dutonaTosiorus ¥ SHTOMOJIOTUS

2.2.23|{udpossie Texuomoruu B AIIK

2.2.24|MapKeTHHT U MEHEPKMEHT

2.2.25|TIpoekTHas IesTeIbHOCTD 3

2.2.26|3xoHOMHUKA U OpraHu3anus npou3socTea B AITK

2.2.27|OcHoBBI 3KCTIOpTHO# fAesitenbHocTH B ATTK

2.2.28|T1poekTHas nesTenbHOCTD 4

2.2.29(3amuTta BKP, BKIIOUast HOATOTOBKY K IPOIEAYPE 3aIIUTHI H IPOLEAYPY 3AIIHTHI

2.2.30|TToaroToBKa K caye U cada rocy1apCTBEHHOrO dK3aMeHa

2.2.31|[IpeamumioMHast MpaKkTUKa

2.2.32| TexHonoruueckas MpaKkTuKa




3. KOMIETEHIIUY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTLIAHBI
(MOJLYJIST)

YK-1: CnocofeH ocymecTBJISITh IOUCK, KpUTHYECKUIT aHAJIU3 U CHHTe3 HH(pOpManuy, IPUMEHATh CHCTEMHBIH M0AX0 AJIst
peleHns MOCTaBJIeHHBIX 32124

3HaTh:

VYposens 1 |- OCHOBBI aHAJIN3a U JCKOMIIO3UINH 3a/a4;
Ymern:

VYposens 1 |- aQHAIN3UPOBATh OCTABJICHHBIC 3aJa4l, BELIEIISATH OCHOBHBIE ATAIIbI;
Baanern:

VYposens 1 |- HaBBIKAMH ONPE/IENCHNUs AeUCTBUN IO PEIISHHIO 33/1a4;

OIIK-1: Cnoco0eH pemiaTh TUNOBBIE 32/1a44 NPO(ecCHOHAILHOM AeATeIbHOCTH HA OCHOBE 3HAHM OCHOBHBIX 32KOHOB
MaTeMaTHYeCKHUX M eCTeCTBEHHbIX HAYK C IPUMeHeHHeM HH(OPMAIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIi;

3HaTh:

VYposens 1 |- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUTLINH;
Ymetn:

VYpogens 1 |- UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCHUILTUH B IPO(ECCHOHAIBHON IS TEIbHOCTH;
Baanerts:

VYposenb | |- HaBBIKAMHU HCIIOJIB30BAHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX TUCIMIUIMH B TPO(ECCHOHATBHOM

JCATCIbHOCTH,

B pe3yabTaTe ocBoOeHHS TMCHUILIAHBI 00yYaIOLIUICS T0/KeH

3.1|3naTh:
3.1.1|-ocHOBHEIE 3aKOHBI XUMHH
3.1.2|-ocHOBHI aHaNMM3a U JEKOMIIO3HUIMH 3314
3.1.3|-0CHOBBI KPUTHYECKOT'O aHAJIN3A, IIOMCKA U CHHTE3a HHPOPMaIIH
3.2|YmeThn:
3.2.1|-ucnonp30BaTh OCHOBHBIC XUMHUYECKHE 3aKOHBI B MTPO(HECCHOHATBHOI JeSITEIbHOCTH
3.2.2|- aHaIM3upOBaTh MOCTABJICHHBIE 3a/1a4H, BBIICIISATH OCHOBHBIC 3TaIlbI
3.2.3|- ucnonp30BaTh pazaMyHbIe CIOCOOBI TIOMCKA U aHATKM3a HHPOPMAIHH
3.3|Baanern:
3.3.1|-HaBBIKaMU HCIIOJIB30BAHHSI OCHOBHBIX XUMHUYECKHX 3aKOHOB B ITPO(YECCHOHANBHON ACATEILHOCTH
3.3.2|-HaBBIKaMu OMpeIeICHUS ISHCTBUH 10 PEIICHUIO 3a1a4
3.3.3|-mpuemaMu TIOMCKa U CHCTeMAaTU3alMK HHOpMaIHy, HEOOXOAUMOM /IS PELICHNUS TIOCTABJICHHBIX 3324
4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOOYJIs)
AKT. 1
Kon HaumenoBanue pa3nenoB u tem | Cemectp / Komnerten- Vposenr, HHT. Jlurepa- DopMmbI
Yacos chopm-TH
3aH. /BUj 3aHATHA/ Kypc 1107074 hopmbl Typa KOHTPOJISI
KOMII.
00y4-sl.
Pasznen 1. Baxknelimme noHsATHS U
3aKOHBLI XMMUH.
1.1 |Baxwueiimme MOHATHS U 3aKOHBI 2 2 OIIK-1 VK- | 31,V1, Bl 2 JI1.1J712.1 | CobGecenon
xumun /Cem 3an/ 1 JI2.2J713.1 |anme. Tecr.
JI3.2J13.3
J13.4
D192 54
1.2 |W3yyenue Tem mucuuruimHbl. Pabora ¢ 2 4 OIIK-1 VK- | 31,VY1, B1 JI1.1J12.1 Tecr.
JIUTEPaTypPOH, C KOHCIIEKTOM JIEKLIUH. 1 J12.2J13.1 | Kontpons
IMoaroroBka k TeKymeMy KOHTPOIIO JI3.2 JI3.3 |nas paGora.
(TecTupoBaHue) J13.4
/Cp/ 2192 54
Paznen 2. CucreMaTHKa 3JIEMEHTOB
U CTPOEHHE BellecTBA.
2.1 |Cucremarnka 3JIeMEHTOB U CTPOCHHE 2 2 OIIK-1 VK- 31, 32 2 JI1.1J12.1 | CobecenoB
pemects /JIex/ 1 JI12.2713.1 aHne
JI3.2J13.3
J13.4
D192 D54




2,2 |CucreMarrka XUMHYECKHX DIIEMEHTOB U OIIK-1 VK- | 31,V1, B1, JI1.1J12.1 | CoGecenoB
cTpoenue BeriecTa /CeM 3aH/ 1 32,¥2, B2 JI2.2J13.1 | anme. Tecr.
JI3.2J13.3
J3.4
210254
2.3 |M3yuenue Tem AuCHUILTHHBL PaboTa ¢ OIIK-1 VK- | 31,V1, B1, JI1.1J12.1 Tecr.
JTUTEPATypPOr, C KOHCIIEKTOM JIEKITUH. 1 32,¥2, B2 JI2.2J13.1 | KonTpoms
[ToaroroBka k TEKyImEMy KOHTPOIIIO JI3.2 JI3.3|nas pabota.
(TecTupoBaHue). J3.4
/Cp/ 210254
Paznen 3. DiieMeHTBbI
TepMOAMHAMHUKH.
3.1 |DnemeHTH TEpMOAUHAMHUKH. /JIeK/ OIIK-1 VK- 31,32 JI1.1J12.1 | CoGecenoB
1 JI2.2J13.1 aHue
JI3.2J13.3
J3.4
D132 54
3.2 |DnemenTtsl TepmMoanHaMuku. /Cem 3aH/ OIIK-1 VK- | 31,V1, BI, JI1.1J12.1 | Cobecenon
1 32,¥2, B2 JI2.2J13.1 | anme. Tecr.
JI3.2J13.3
J3.4
213233
24
3.3 |U3yuenwue Tem aucuuminHbl. Pabota ¢ OIIK-1 VK- | 31,V1, BI, JI1.1J12.1 Tecr.
JUTEPaTypoH, C KOHCIIEKTOM JIEKIUH. 1 32,V2, B2 JI2.2J13.1 | KouTpomas
IToaroroBka k TeKymeMy KOHTPOIIO JI3.2 JI3.3 | nas pabora.
(TecTupoBaHue) J13.4
/Cp/ 213253
24
Pa3znen 4. XumMuueckasi KHHETHKA U
XMMHYeCKOe paBHOBecHe.
4.1 | XuMmuueckast KHHETUKA U XUMHUYECKOE OIIK-1 VK- 31,32 JI1.1J12.1 | CoGecenoB
paBHoBecue. /Jlex/ 1 JI2.2713.1 aHue
JI3.2J13.3
J3.4
D132 54
4.2  |CxopocTh XUMUYECKOH peakinu. OIIK-1 VK- | 31,¥1, BI, JI1.1J12.1 | Cobecenon
XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 1 32,¥2, B2 JI2.2J13.1 | anue. Tecr.
cMemenus /CeM 3an/ JI3.2 J13.3
J3.4
2192 54
4.3 |M3ydenue TeM quCHUILUTHHBL. PaboTa ¢ OIIK-1 VK- | 31,¥1, BI, JI1.1J12.1 Tecr.
JTUTEPATypOH, C KOHCIIEKTOM JIEKITUH. 1 32,2, B2 JI2.2J13.1 | KonTpomns
TToaroroBka k TeKymeMy KOHTPOIIO JI3.2 JI3.3|nas pabota.
(TectupoBanue) J13.4
/Cp/ D192 54

Pazpen S. lucnepcHbie CHCTEMBI.




5.1 |HAucnepcusle cuctemsl. /Jlex/ OIIK-1 VK- 31,32 JI12.2J13.1 | CobGecenoB
1 JI3.2J13.3 aHue
JI3.4
313254
5.2 |CriocoObl BhIpakeHHS KOHIICHTPAIMN OIIK-1 VK- | 31,Y1, B1, JI1.1J12.1 | Cobecemon
pactBopoB /Cem 3an/ 1 32,¥2, B2 JI2.2J13.1 | aaue. Tecr.
JI3.2J13.3
JI3.4
313254
5.3 |HMoHHbIe paBHOBECHS B pacCTBOpax OIIK-1 VK- | 31,V1, B1, JI1.1J12.1 | CobGecenoB
3JIEKTPOJIN-TOB HOHHBIE PAaBHOBECHS B 1 32,¥2,B2 JI3.1 JI3.2| anme. Tecr.
pacTBOpax 3IeKTpo-1uToB. ['uaponus JI3.3J13.4
coxeit /Cem 3an/ 213233
24
5.4 |Uzyuenue Tem pucumriuHel. Pabora ¢ OIIK-1 VK- | 31,V1, Bl1, JI1.1J12.1 Tecr.
JIUTEPATypPOH, C KOHCIIEKTOM JIEKIIHH. 1 32,¥2,B2 J12.2J13.1 | KonTpomns
IMToaroroBka K TEKyIEMY KOHTPOJIIO JI3.2 JI3.3 |nas pabora.
(TectupoBaHue) JI3.4
/Cp/ CIRCYACK
24
Pa3znes 6. DiekTpoxumMuyeckue
npoueccol. Koppo3ust metanios.
6.1 |DneKTPOXUMUYECKHE IPOIECCHI. OIIK-1 VK- 31,32 JI1.1J712.1 | CobecenoB
Koppo3sus meranos. /Jlex/ 1 JI2.2J13.1 aHue
JI3.2J13.3
JI3.5
012254
6.2 |DJEKTPOXMMHUYECKHUE MTPOLECCHI. OIIK-1 VK- | 31,V1, B1, JI1.1J12.1 | CobecemoB
Koppo3sus meramios. /Cem 3an/ 1 32,¥2,B2 JI2.2J13.1 | anme. Tecr.
JI3.2J13.3
JI3.5
213233
24
6.3 |U3yuenue TeM mucnuImHEL PaGota ¢ OIIK-1 YK-| 31,V1, BI, J1.1J12.1 Tecr.
JIUTEPaTypPOH, C KOHCIIEKTOM JIEKLIUH. 1 32,¥2,B2 J12.2J13.1 | KonTpons
IToaroroBka K TEKyIEMy KOHTPOIIO JI3.2 JI3.3|nas pabora.
(TecTupoBaHue) JI3.5
/Cp/ 0102233
24

Pa3gen 7. BBenenne B aHAJIUTHYECKYIO
XUMHK0. XHMUYEeCKHA U (pU3UKO-
XHMHYEeCKHIl aHAJIN3.




7.1 |BBeneHue B aHAIUTUYECKYIO XUMHUIO. OIIK-1 VK- 31,32 JI1.1J12.1 | CoGecenoB
Xumuueckuid 1 PU3NKO-XUMHUYECCKUN 1 JI2.2713.1 aHue
ananus. /JIex/ JI3.2J13.3

J13.5
212254

7.2 |BBeieHHE B aHATUTHYCCKYIO XUMHIO. OIIK-1 VK- | 31,V1, B1, JI1.1J12.1 | CoGecenoB
Xumuuyeckuid 1 PU3NKO-XUMHUYESCKUIN 1 32,Y2, B2 JI12.2J13.1 | anme. Tecr.
aHayms. /CeM 3aH/ JI3.2J13.3

J13.5
212254

7.3 |Uzyuenue TeM aucuuiinHel. Pabora ¢ OIIK-1 VK- | 31,V1, BI, JI1.1J12.1 Tecr.
JIUTEPaTypOH, C KOHCIIEKTOM JIEKLIUH. 1 32,¥2, B2 JI2.2J13.1 | Konrponb
[ToaroroBka k TeKymeMy KOHTPOIIO JI3.2 JI3.3 | Has paboTa.
(TecTupoBaHue) JI3.5
/Cp/ D132 54
Pa3znes 8. DiieMeHTHI OpraHnyeckoi
XHMHH.

8.1 |DnemeHThl Oprann4eckoi xumu. /Jlex/ OIIK-1 VK- 31,32 JI1.1J12.1 | CoGecenoB

1 JI2.2J13.1 aHue
JI3.2 J13.3
J13.5
012254
8.2 |Dnementsl oprannveckoit xumun. /Cem OIIK-1 VK- | 31,V1, BI, JI1.1J12.1 | Cobecenos
3an/ 1 32,2, B2 JI2.2J13.1 | anme. Tecr.
JI3.2 J13.3
J13.5
D132 54

8.3 |U3zyuenwue TeM auctmiinHbl. Pabora ¢ OIIK-1 VK- | 31,V1, BI, JI1.1J12.1 Tecr.
JIUTEPATypPOH, C KOHCIIEKTOM JIEKLIUH. 1 32,V2, B2 JI2.2J13.1 | KouTpomns
IToaroroBka k TEKymeMy KOHTPOIIO JI3.2 JI3.3 | nas pabora.
(rectuposanue). /Cp/ JI3.5

D192 54
Paznen 9. DJieMeHTbI 3KOJOTHYECKOMH
XHMHH.
9.1 |DneMeHTHI 3K0IOrHYecKor XUMuH. /JIex/ OIIK-1 VK- 31,32 JI1.1J12.1 | CobecenoB
1 JI2.2J13.1 aHue
JI3.2 J13.3
J13.5

0109254




9.2 |DneMeHTHI DKOIOTHYECKOH XUMHH. /CeM 2 OIIK-1 VK- | 31,V1, B1, JI1.1J12.1 | CobGecenoB
3an/ 1 32,¥2, B2 JI12.2J13.1 | anwme. Tecr.
JI3.2J13.3
JI3.5
D132 54
9.3 |M3yuenue TeM mucuuIiLiuHbL. Padora ¢ 2,75 | OIIK-1 VK- | 31,V1, BI, JI1.1J12.1 Tecr.
JIUTEPaTypPOH, C KOHCIIEKTOM JIEKIINH. 1 32,¥2, B2 J12.2J13.1 | KonTpons
IloaroToBka Kk TeKyIEMY KOHTPOIIIO JI3.2 JI3.3 |nas pabota.
(TectupoBaHue). JI3.5
/Cp/ 24
9.4 |/3x3amen/ 18 OIIK-1 VK- | 31,V1, B1, JI1.1J12.1 | Dx3amenHa
1 32,¥2, B2 JI2.2J13.1 | umoHHBIE
JI3.2 JI3.3 | maTepuaist
JI3.5
22 D4
9.5 |/Mun xon/ 3 31,¥1, B1,
32,¥2,B2
9.6 |/KPA/ 0,25 31,Y1, Bl,

32,¥2, B2




5. ®OHJ OHEHOYHBIX CPEJICTB

Bormpocsr k sk3ameny

1.IIpeamer xumuu. [ToHsTHE O BemecTBe U MoJie Kak (hopMax CyIIECTBOBaHMS MaTepuu. SIBieHus GU3NIECKUe U XUMHUYECKHE.
IIpocThle U CI0KHBIE BEIIECTBA, X OCHOBHBIE XapPAKTEPHCTHKH.

2.CoBpeMeHHasi CUCTeMa aTOMHBIX Macc. OTHOCHUTENbHBIC aTOMHBIE U MOJIEKYJISIPHBIE MAacChl. AGCOIIOTHBIE MAaCcChl aTOMOB.
3.Mosib kak Mepa KoiudecTBa Bemecta. Uncino ABoraapo. MoinsipHas Macca. MOJSpHBIH 00BEM.

4.Tlonstue 00 SKBUBAJICHTAX MPOCTHIX U CJIOKHBIX BEIIECTB. DKBUBAJICHTHAS Macca. DKBHBAJICHTHBIA 00bEM. 3aKOH SKBHBAJICHTOB.
5.3akoH ABOTa/IpO U CJIEJCTBUE U3 HETO.

6.CoBpeMeHHbIE MPEACTABICHHS O CTPOCHHUN aTOMa.

7.Ctpoenue sipa aroma. M3ortors! 1 n306apsl.

8.CoBpeMeHHBIE TIPE/ICTABICHHUS O COCTOSIHUH AJICKTPOHA B aToMe. ATOMHBIe OpOuTani. KBaHTOBBIC Yncia U UX (PU3NIECKUN CMBICIT.
9.9nexTpoHHbIe GOPMYJIBI U ANEKTPOHHO-TPA(YUIECKUE CXEMbI aTOMOB.

10.ITeproandeckas cuctema snemenToB J[.M.Menneneena kak rpaduueckoe BhIpaKeHHE MEPHOANIECKOro 3akoHa. CTpyKTypa
MIEPUOTUYECKON CHCTEMBI.

11.Ileproanuecky H3MEHSIOMIUECS CBOMCTBA DIIEMEHTOB (aATOMHBIE M HOHHBIE PAINyChl, SHEPTUSI HOHU3ALINH, CPOJICTBO K DJIEKTPOHY,
3JIEKTPOOTPULIATEIBHOCTB).

12.CoBpeMeHHBIE MTPECTABICHUS O IPUPOIC XUMUIECKON CBS3H. THITBI XUMUIECKOU CBSI3H.

13.KoBasneHnTHass XuMuueckas cBs3b (K.X.c.). [IBa MexaHu3zma o0pa3oBaHus K.X.C. (OOMEHHBIN U JJOHOPHO-aKIIENTOPHBIH).
14.Hacpiniaemocts K.X.c. KoBaeHTHOCTD 2/1eMeHTa.

15.IonsspusyeMocTs K.X.C. JIUMONIBbHBII MOMEHT CBSI3U.

16.XapakTep NepeKpbIBaHHS dJIEKTPOHHBIX O0JIAKOB. G- U T- CBSI3H. HanpaBneHHOCTD G - CBSA3U U IPOCTPAHCTBEHHAS CTPYKTYpa
MOJIEKYIL.

17.MonHas cBs3b, €€ 0COOCHHOCTH.

18.Meranunyeckas cBsi3b, €€ 0COOEHHOCTH.

19.BonopoaHas cBs3b, €€ 0COOCHHOCTH.

20.OcHOBBI TEpPMOIMHAMUKH. 3aKOH ['ecca 1 TepMOXMMUYecKHe pacyéThl. HarpapieHue NpoTeKaHuss XUMHUUYECKUX PeaKIHid.
21.Xumunueckas KuHeTHKa. CKOpPOCTh XUMHUECKON PEaKIMy U OCHOBHBIC (DAKTOPHI, BIUSIOIIUE HA HEE.

22.3aK0H JCUCTBYIOIINX MAcC - OCHOBHOM 3aKOH XUMHYECKOH KUHETHKH. KOHCTaHTa CKOPOCTH XUMHUYECKMX PEaKIHi.

23.BnusiHEE TeMIIEpaTyphl HA CKOPOCTh XUMUUecKoi peakiiuu. [Tpasumio Bant-T'odda. TemneparypHbliit ko uiineHt.

24 BnusiHME NPUPO/IbI PEarupyOUIMX BENIECTB HA CKOPOCTh XMMUYECKOH peakuuu. [loHsTHE SHEprun akTUBalMu peakiuu. Karamms.
25.Xumuueckoe paBHoBecue. KoHcTanTa xuMmudaeckoro paBHoBecHs. CMmetnenne xumudeckoro paBaoBecus. [Ipunmmm Jle [larenne.
26.JlucriepcHbIe CUCTEMBI: KilacCH(UKaIHsl, 0COOEHHOCTH CTPOCHHUS M CBOMCTBA.

27.KonnenTtparus pacTBopa, Crioco0bI €€ BRIpayKEHUSI.

28.PactBopsl HeanekTponuToB. OcMoc, ocMoTuueckoe aAasienue. 3akoH Bant-T'odda. 3akon Payms.

29.PacTBOpHI 21EKTPOIUTOB. Teopust DnekTpoiauTHIeckor nucconnanun Appennyca. CTereHb 1 KOHCTaHTa JTUCCOIHAIN
JIEKTPOIUTOB.

30.Juccounanus Boasl. loHHOE Ipou3BeieHe BoIbl. BogopoaHsiii mokaszatens (pH): pU3HUeCcKuii CMBICI B METOABI H3MEPEHUSI.
31.I'mapomu3 coneii. Tpu tuna ['maposnmza, hakTops! BIUSIONINE HA TOTHOTY TrAponm3a. KoHcTaHTa ruaponmsa.
32.0OKHCIUTENFHO-BOCCTAHOBHUTENbHBIE peakini. CTEeNeHb OKHUCIIEHUs dlIeMeHTa (BBICIIAs, HU3MIAs, TPOMEXKYTOUYHAst ). OKUCITUTEIH U
BOCCTaHOBHTEIIH.

33.OnekTpoabl. DNeKTpoAHBIN noTeHuan. YpasHenue Hepaera. CtaHaapTHBIN 31€KTPOAHBIN NOTeHIHAI. Psy "HanpsokeHuid"
METAJIIOB.

34 . XumMHnuecknit HCTOYHUK 3JIEKTPUYECKON SHEPTHUH - TajbBaHU4EeCKUM sseMeHT. DJ]C rabBaHUYEeCcKOro 3IEMEHTa.
35.AKKyMYJIATOD - XUMHYECKUH UCTOYHHK DJIEKTPOIHEPTUH. XHUMH3M IIPOIECCOB, MPOTEKAIOMIIX B aKKyMYIIATOPE.

36.25eKTpoII3 pacIIaBoOB JIEKTPOJIUTOB. KaToHbIE U aHOIHBIE TIPOLIECCHI.

37.21eKkTponu3 pacTBOPOB U AEKTPONUTOB. KaToHbIE M aHOAHBIE IPOLIECCHI.

38.Koppo3ust MeTaioB (XUMHYECKas! U IIEKTPOXUMHYECKas).

39.IIpHHIUI 1 3aIIUTH METAJUIOB OT KOPPO3HUH.

40.IIpenmert u 3a1a4u aHATUTUIECKON XMUMHUU.

41.TeopeTnyeckre OCHOBBI KAYECTBEHHOTO aHAN3a

42.0OcHOBHBIE METO/bI KOJIMUECTBEHHOTO aHainu3a. X npuHuum.

43.Du3NKO-XMMUYECKHE METO/Ibl aHAIH3A.

44.OpraHuueckie U HEOpPraHUUECKUe MoJUMepbl. MeToibl MOTy4eHusl.

45.Ctpoenue u cBOHCTBa OJAMMEpOB. bromnonmmeps.

47.Bo3MO>KHOCTH XMUH B PEIICHUH HKOJIOTHYECKUX MPOoOIeM 001IecTBa.

®DOoH/1 OLIEHOYHBIX CPEJICTB MPEJICTABICH B MPUIIOKEHHUU K paboyeii mporpamme.

6. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U

6.1 Ilepeyens MPOrpaMMHOro odecnevyeHns




Adobe Acrobat Reader DC
Odoucnerii naker LibreOffice
Bpaysep Mozilla Firefox

6.2 Ilepeyenb nHGPpOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

OBC "3emis 3HaHUH"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

Homep ayn. |Hasznauenme Oo6opynoBanue u IO |Bm[ 3aHATHS

1209 JlaGopatopust 001Iel XUMHUH Crosbl yueHUueCKue — 22 MIT., 1a00paTOpHBIE CTOJBI — 6 IIIT.,
CTOJI penoaaBares — | mT., CTyybs — 35 mrT., IpOeKTOp
EPSON EB-X7 — 1 wr., 3kpan 180*180 cMm. — 1 mT., 10cKa
MenoBasi — | IIT., HanIsAHBIE MOcoOus, Kad — 1, KOMOBIOTEPHI
-6 mT.

1307 VYyeOHast ayauTopust 1ist Crosbl yueHUUeCKUe — 32 MIT., CTOJ mpenojasarens — 1 mr.,
IPOBEACHUS 3aHATHH JIEKIUOHHOIO |cTylbst — 66 mT., mnpoexrop NEC V300X DLP — 1 mt.,
THIIA, 3aHSATHI CEMUHAPCKOTO THTIA, |[MHTEepakTHBHas gocka Hitachi FX-77 — 1 mrr., IIK — 1 mr.,
KypCOBOTO POCKTHPOBAHUS JI0CKa MapKepHas — 1 mT., yueOHO-HATJIAHBIC MaTepHaIIbI
(BBINIOJTHEHUSI KYPCOBBIX padoT),
TPYIMOBBIX U HHAWBUIYaTbHBIX
KOHCYJBTAallMi, TEKYIIero KOHTPOJIS
U IPOMEXKYTOYHOI! aTTecTaluu

8. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

8.1. Pexomenayemas JiuTepaTypa

8.1.1. OcHoBHast 1MUTEpPaTypa

ABTOPBI, COCTaBUTENIN 3armaBue W3narenscTBO, IO

JI1.1 |B.T'. UBanos, O.H. I'eBa|OcHOBBI xMuu: Y4eOHUK M.: KYPC: HULl UHD®PA-M,
2019
8.1.2. lonoHuTEIbHAS TUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox
JI2.1 |B.M. Exdumosn OcHoBbI 0011ei xuMuu: Y4yeOHoe nmocodue M.: HULl UTH®PA-M, 2015
J12.2 |M.N. T'enbdpman, B.IT. | Xumus: YueGHHK CII6. : JTans, 2008

IOcrparos
8.1.3. MatepuaJinbl, pazpadorannbie IITIC kadeapni

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox

JI3.1 |JL.A. ®Ounmmnosuy; Xumust: JIabopaTOpHBINA TPAKTHKYM , 2017

M.M. KosnocoBa

J13.2 |{JI. A. @ununosuy, M. | Xumus: MeToandeckue yka3aHus 110 BHIIOJHEHUIO KOHTPOIBHBIX |, 2017

M. Komocosa paboT ¢ BapHAHTAMHU 3aaHHH
JI3.3 |JI. A. ®dununosua Xumus: MeToaudeckne yKa3aHuUs TI0 OpraHU3alnn , 2017
CaMOCTOSTEIILHOM paboThl 00yYarOIIUXCS
JI3.4 |®umunosuy JIA. XuMust: 2JIeKTpOHHOE yueOHOoe HarmsgHoe mocobue. Yacts 1 , 2018
JI3.5 |®ununosuu JLA. XUMUSL: 2JIEKTPOHHOE yueOHOe HarsgHoe nocobue. Yacts 2 , 2019

8.2. Pecypchl HH(pOpMANMHHO-TeJIeKOMMYHUKAIMOHHOI ceTn "UHTepHeT"

D1  |9BC Znanium.com

22 ITouckoBas cucrema SIHAEKC

93  |9BC OI'BOVY BIIO PI'A3Y

D24 |9BC "3emis 3HaHui"

9. METOAUYECKHUE YKA3AHUA JJI OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIIMHBI (MO/Y JIS)

- METOAUYECKUEC PCKOMECHAAIINN JIS1 BBITIOJTHCHU A CaMOCTOSITEILHOM pa6OTLI;
- MECTOANYCCKUE PCKOMCHAAIIUU 110 BBIITOJITHCHHUIO KOHTpOJ’[bHOﬁ pa6OTbI.




JIMCT BHECEHMS U3MEHEHUI

JlaTa BHeceHust
H3MeHeHUit

Ne npotoxosa
3aceqaHus
Kadeapsl

Conep:xanue n3MeHeHUit

IMoanuck
npenoaaBaTeis,
BHOCSIIETO
M3MeHeHHs




