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ITporpamma nepeytsepxaeHa Ha 202 /202 y4eOHBIN IO/l ¢ U3MEHEHUSIMH B COOTBETCTBUU C

CEeMECTPOBBIMU y4eOHBIMHU IJIaHAMU akageMuueckux rpynn OUTI na 202 /202 yueOHBIH
TO/I.

3aseayromuii kadenpoit OTIuD, K.d-M.H., TOIIEHT I0.B. batskoB
[Iporpamma nepeyrBepkaena Ha 202 /202 y4eOHBIH Tof] ¢ U3MEHEHUSIMH B COOTBETCTBUU C
CEMECTPOBBIMH YUECOHBIMH IIJIaHAMU akajeMudeckux rpynn OUTD wa 202 /202 y4eOHBIT
roJ.

3asenytrommii kapeapoit OTAuD, K.¢p-M.H., TOIEHT 1O.B. barbkoB
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TO/I.
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CEeMECTPOBBIMU yUeOHBIMHU MJIaHaMU akajgeMudeckux rpynn GUTI na 202 /202 y4eOHBIN
TOJI.

3aeayromuii kadenpoit OTuD, k.d-M.H., TOIEHT 10.B. barbkoB
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AHHOTAIIUA

3aKperyieHue U aKTHBU3alMsI 3HAaHUM 110 OCHOBHBIM IOHATHUSAM U NMPUHLIMIIAM XUMUH, OJy4YEHHBIX
B cpenHell mikoje. YriyOjeHHe MOHMMAaHUS 3aKOHOB, YIPABISIOMIMX XHUMHUYECKHMMH PpEaKIUSIMMU:
TEPMOJUHAMHUKHN, KUHETHUKH, XMMHYECKOTO DPAaBHOBECHUS, OKHMCIEHHUS M BOCCTaHOBIIeHUsA. M3ydeHne
OCHOBHBIX THUIIOB PEaKIMii, MPOTEKAIOMIMX B pacTBopax. [IpnobpeTenne HaBHIKOB IPUMEHEHHS OOLINX
3aKOHOB (IM3WYECKOH XUMHHM K pEaKIUsIM MEXJy KOHKPETHBIMH BEIIECTBAMH, IpEACKa3aHHs
BO3MOKHOCTH MX IPOTEKAaHMUs U NPOAYKTOB. Ha OCHOBaHMM yCBOEHHBIX 3aKOHOMEPHOCTEU M3y4ECHHUE
CBOMCTB XMMMYECKUX DJIEMEHTOB M MX Ba)XKHEWINMX coeauHeHHMH. KpaTkoe paccMOTpeHne OCHOBHBIX
KJIACCOB OPraHUYECKMX COE€OUHEHMM M ux peakuuil. IlosydeHume 5>ieMEHTapHBIX HaBBIKOB
XUMHUYECKOTO IKCIIEPUMEHTA.

OTOT Kypc MOCBALIEH M3YyYEHHIO OCHOBHBIX INOHSTHHA M 3aKOHOB COBpeMEHHOM xumuu. Ha ux
OCHOBE DPACCMATPUBAIOTCSA CBOMCTBA XMMMUYECKHX JJIEMEHTOB, HEOPTaHUYECKUX M OPraHUYEeCKUX

COG,Z[I/IHGHI/Iﬁ, JUCIICPCHBIX CHUCTEM.

1. EJIV U 3ATAYA OCBOEHHUS YYEFHOM JJUCHUTLJIAHBI

Hannast pabouass mnporpaMma IO JUCHUILIUHE «XHUMHS» TMPEIHA3HAYEH [UIsI TOJITOTOBKU
0aKaJlaBpOB HEXMMHUYCCKUX TEXHOJOTHYCCKMX HampaBieHUH. [l OCBOCHHS mporpamMmbl 110
JUCHUILTNHE «XUMHUS yYaluiics JOKEeH UMeTh 0a30Boe cpeHee (MoIHoe) obliee 00pa3oBaHue WK
CpeiHee TeXHUUecKoe 00pa3oBaHue.

[enpro U3ydeHUs TUCIUTUIMHBI « XUMHES» JIJIs 0aKaJaBpOB HEXUMHUYECKUX HATPABICHUHN SBIISICTCS
OoOy4HTh CTYACHTOB HauOoJyiee OOIIMM 3aKOHAM W MPUHIIUIIAM XUMUHU B 00ObeMe, HEOOXOJIUMOM JIJist
dbopMupoBanus y OakalaBpOB OCHOB XHMHYECKOTO MBIIUICHUS W TPUBUTHS  HABBIKOB
CaMOCTOSITENTFHOTO aHallM3a U PEIIeHNs MPUKIAJIHBIX 33/1a4, TPEOYIOIUX HCIOIb30BAHHS XUMUYECKUX
3HAHUM.

OO6mieTeopeTHUECKyI0 0a3y Kypca COCTaBJISIOT y4Y€HHE O CTPOCHUU BEIIECTBA, TEPMOJAUHAMUKA U
KMHETHKA XUMUYECKHUX PEAKIIHii, Teoprsi OOMEHHBIX U OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX MPOIIECCOB,
OCHOBBI OpraHuyeckoil xumuu. Kpome Toro, misi akTUBHU3aIMKM MPUOOPETEHHBIX 3HAHUW B TpOIECcce
MperoaBaHus JTUCIUIUIMHBI CTYJICHTAM JArOTCS MPUMEPhl MPAKTHYECKOTO MPUMEHEHUS OCHOBHBIX
3aKOHOB XHWMHH, PACCMATPUBAIOTCS 3aadydl (CHUTyallu), TPeOyromune KOMILJIEKCHOTO MPUMEHEHHs

PAa3JIMIHBIX PA31CJIOB XUMUU.

2. MECTO YYEBHOW JUCIATIJIMHBLI B CTPYKTYPE OOII BO

Hnoexc oucyunaunvt: 51.0.08



JuctumimHa «XuMUs» OTHOCUTCS K 00s3aTeNbHON yacTu pabodero y4eOHOro IUIaHA IO
HanpasieHuto 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHUYECKOE 00eCledyeHne MAaIluHOCTPOUTEIbHBIX
MIPOU3BO/JICTB.

Jlns ocBoeHMs MpOrpaMMbl MO JUCHUIUIMHE «XUMUS» YyYalllUWcs JOJDKEH UMETh 0a30Boe
cpenHee (MMoJiHOE) 00Iee 00pa30BaHKEe WM CPETHEE TEXHUIECKOEe 00pa3oBaHue.

W3ydyeHrne IUCHUIUIMHBI «XUMHS» HEOOXOIUMO JJisi YCIEUTHOTO OCBOSHUS CIEIYFOIIHX
TUCITUTUINH:

e TexHonornyeckue nporecchl B MAIIMHOCTPOCHUU
e MarepuanoBeaeHue

o DnekTpou3nYecKue 1 IMEKTPOXUMHUYECKHE METOBI 00pabOTKH



3. ®OPMUPYEMBIE KOMIIETEHIIM U IIVIAHUPYEMBIE PE3YJIBTATDBI
OBYYEHUA

Ob6menpodeccnoHaibHble KOMIIETEHIIUN:

KOI[ U HAUMCHOBAHUEC KOMIICTCHIIM KOII U HAMMCHOBAHUC MHAUKATOpA JOCTUIKCHUA KOMIICTCHIIUN

3-OI1K-1 3HaHne OCHOBHBIX 3aKOHOB BBICIIICH MaTEMAaTUKU,
oOuieil u TeopeTnueckor GU3UKH, MPUMEHUTEIHHO K
WHXXEHEPHBIM 3a7a4aM

V-OIIK-1 YMenue npuMeHsITh OCHOBHBIE TOJIOKEHUS U 3aKOHBI
BBICIIICH MAaTEeMaTHKH, OOIIEeH U TEOPETUIECKOH (pr3uKH,
€CTECTBEHHBIX HayK K PELICHUIO 33/1a4 WHKECHEPHOU
NEesATEeIbHOCTH

B-OIIK-1 Bnanenue MeToaMu BEICIIEN MAaTEMAaTHKH U
€CTECTBEHHBIX HaYK MPUMEHUTEIBHO K 3a/1a4aM 3JIEKTPOHUKU U
HAHO3JIEKTPOHUKH

OIIK-1 Cnoco0eH BCcnoib30BaTh
[IOJIOXKEHUS, 3aKOHBI 1 METOIBI
€CTECTBCHHBIX HayK M MAaTEMAaTHKH
JUTSL PEIICHUs 3a]1a4 WHKECHEPHOM
JEATEILHOCTH




4. CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCIATLIAHBI*

Buabl yuedHoii padoThI

Ne
n/n HanmenoBaHmue pa3jiesia /TeMbl IUCHUNIIHHBI Ne wepea Jlekuuu Mpakr. sausrus/| J1ao. CpPC Tekymmii | MakcumaabHbIi
ceMHHAPBI padoThI
KOHTPOJIb oasa
32 16 8 16 (popma)* (em. 1. 5.3)
Cemectp 1
1. |Crpoenne BemecrBa 1-4, 10 4.5 3 — 4 8
1.1. |Bsenenue 1-2 0,5 1 - 13 1
1.2.|Crpoenne aToma 1-4 1,5 1 - 13, Kontp. 5
1.3 | XumMunueckas CBSI3b U MEXKMOJIEKYIsIpHbIe B3aumozeiicteus | 2-3, 10 25 1 - 3 2
2. |OcHOBHbBIE 3aKOHOMEPHOCTH XMMHYECKHUX MPOIECCOB. 3-8 4 3 3 o, 8
TepmMoauHAMHKA M KHHETHKA
2.1. |DneMeHThl XUMHYECKOW TePMOJIMHAMUKH 3-4,8 1 1,25 - 3 3
2.2. | Xumuueckas KHHeTHKa. XUMHUYECKOEe paBHOBECHE. 3-8 3 1,75 3 3 5
Karanus
3. |PacTBOpbl. JlucniepcHbIe CHCTEMBI. 5-16 4 5 3 4 26
JIEKTPOXHMHYECKHE MPOLECChI
3.1. |PacTtBOpHI 5-16 3 4 8 113, Kontp., JIP 23
PyGekHbBIil KOHTPOJIb 8 KH 21
3.2. | DNEeKTpOXUMHYECKHUE TTPOIECCHI 6-7, 10-12 1 1 — 13, KonTp. 3
4. | Xumust 3JIeMeHTOB H UX COeTHHEHH i 7-16 15 3 - 4 Konrtp. 7,5
4.1. |Bonopon 7-8 15 - - - —
4.2.|2neMeHThI IEpBOil ¥ BTOPOU TPynI 8 1 0,5 — 13 0,5
4.3 |2nemMeHTsI rpymnisl 6opa 8-9 2 — — — —
4.4 |DnemeHTsI rpymnsl Gropa 9,12, 16 0,5 0,75 — 13 3
4.5 |DneMeHTHI TPyl KHCIOpOo/Ia 9-10, 14 2,5 0,5 - I3 0,5
4.6 |DneMeHTHI rpyIbI a30Ta 10-16 2,5 0,75 - 3 3
4.7 |OneMeHThl rpynnsl yriaepoaa 12-14 4 — — — —
4.8 | Xumus d-3neMeHTOB 14 1 0,5 - 3 0,5
5. |OcHOBBI OpraHuYecKoii XHMHH 14-16 45 2 - 4 0,5
5.1. |DneMeHTHI OpraHNYeCKON XHMHH 14-16 25 2 - 3 0,5




N Buabi yueOHoi#i padoThI
°
11/;1 HaumeHoBaHue pa3nesia /TeMbl JUCHHILIHHbI Ne nepean Jlekuuu Hpakr. sansirua/|  Jlad. CPC Texymmii MaxkcuMaabHbIii
ceMHHAPBI paéoThI KOHTPOTD Sann
32 16 8 | 16 | (popma)* (em. 1. 5.3)
5.2. |KomnouaHpie ¥ TUCTIEPCHBIE CHCTEMBI 16 15 — — — —
5.3 |3akimrouenue 16 0,5 - - - -
PyGeskHbIN KOHTPOJIb 16 KA 29
IIpomeskyTOUHAs aTTeCTALMS 3auer 45
ITocemaemocTn 5
Hroro: 100

*CokpalleHne HaMMeHOBaHUil popM TeKyuiero, pyoe:KHoro ¥ NpoMe;KyTO4YHOr0 KOHTPOJIS:

KoHTp. — KOHTpONBHAs paboTa
A3 — nomarniHee 3ananue

JIP — 3amanus AJist BBITOTHEHHS U BOIIPOCHI IS 3aIIUTHI JIAOOPATOPHBIX paboT

KM — xoHTpOIB UTOTOB




4.2. Copepxanue JMCHUILIMHBI, CTPYKTYPHPOBaHHOE IO pa3jejaM (TeMaMm)

JleKUMOHHBIH KYpC

HaumenoBaHue pasjaesa
/TeMBbI JUCIUILINHDI

Conep:xkanue

CTpoeHue BenecTBa

BBenenue

[Ipeamer u 3agaun XuMund. MecTo XUMHH B Py
dbyHIaMeHTaIbHBIX HayK. OCHOBHBIC MTOHATHUS W 3aKOHBI XUMUHU.
ODKBHBAJIEHT, 3aKOH YKBUBAJICHTOB.

1.2.

CtpoeHue aToma

CocraBHble yacTu aToMa. ATOMHOE s11p0. OCHOBHbIE
KOJIMYECTBEHHBIC XapaKTEPUCTUKHU aTOMa: aTOMHasl Macca, 3apsij
anpa. KBanroBomexanudeckas Mozenb aroMa. KopnyckyisspHo-
BOJIHOBOM yalin3M. XapaKTEpUCTUKA COCTOSIHUSA 3JIEKTPOHA B
aToOMe CUCTEMOW KBaHTOBBIX uncen. [Ipuanmn [laynu u npasuiio
XyHna. @opMa rpaHUYHOM ITOBEPXHOCTH JIEKTPOHHOU INIOTHOCTH
IUIA S-, P- 1 d-opOuTaneil. DHepreTHUECKUi psil AaTOMHBIX
opOuTanei.

Ilepnonnueckuil 3aKOH U IEPUOIUYECKAsS] CUCTEMA DJIEMEHTOB
J.M.MeuneneeBa, 31€KTpOHHbIE (GOPMYIIBI ATOMOB U HOHOB.
[Teproanueckoe N3MEHEHUE CBOWCTB AJIEMEHTOB (IIPOCTHIX
BEIIIECTB) U UX COEAMHEHUI. DHEPrul HOHU3ALNH, CPOJCTBO K
AJIEKTPOHY, JIEKTPOOTPULIATEIBHOCTD; 3aKOHOMEPHOCTH
W3MEHEHHUs ITHX BEJIMYMH 0 IPyNIaM U NEPUOAAM.

1.3.

XuMmuueckas CBA3bL U
MeKMOJIEKYJISIPHbIEC
B3aNMO/1eCTBUA

Tunbel XMuMHUYECKOM CBSI3U: KOBAJICHTHAS M HOHHAS, MX CBOMCTBA.
OOMeHHBIN U IOHOPHO-AKLIETITOPHBIM MeXaHU3MbI 00pa30BaHUs
cBs131. KBaHTOBOXMMMUYECKHE METOIbI ONTMCAHUSI XUMUUYECKOU
CBSI3U: METOJ] BAJICHTHBIX CBSI3€il M METOJ MOJIEKYJIIPHBIX
opoutaneit (MO JIKAO). Curma(o)- 1 nu(m)-cBsi3u.
[IpencraBienust 0 TUOPUIAN3AIUU ATOMHBIX OpOUTaANIeH MPU
OTMUCAHUU XUMHUYECKOH CBsI3HU B MoJieKyaXx. OCHOBHBIE
XapaKTePUCTHKU KOBAJIGHTHOW CBSA3H: SHEPTUs (PHTAJBITHNS) CBSI3H,
JUTMHA, KPAaTHOCTb, BAJIGHTHBIN YTroJl, TOJIAPHOCTH CBS3H.
JMmonbHBIA MOMEHT CBSA3U U AUNOJIbHBI MOMEHT MOJIEKYIIBI.
ArperatHoe coctosiHue BeniectBa. Kpucrammuyueckoe u amopdHoe
cocrosaue. Kpucrannuyeckas pemerka. XuMA4YECKasi CBS3b B
KPUCTAJUTMYECKUX Tenax. Meramnndeckas cBsi3b. MeTasuibl,
MIPOBO/I-HUKH, TOJTYNPOBOJAHUKU U AUAIIEKTPpUKU. BonopoHas
CBSI3b, MEXMOJICKYJIIPHBIE B3aUMO/ICHCTBHSI.

KomruiekcHbie coOeTUHEHHS: HOH-KOMILIEKCO00pa3oBaTelb,
JIUTaH/Ibl, BHYTPEHHSIS M BHEITHSSA c(hepbl, KOOPAMHAITMOHHOE
yucio. MoHO- ¥ nonueHTaTHbIe Turanasl. HomeHknatypa
KOMILIEKCHBIX COCTMHECHUM.

OcHoOBHBIE 3AKOHOMECPHOCTH XUMHMYCCKHUX NMPOLECCOB. TepMommaMmca M KHHETHKA

DJIeMeHThl XUMHYEeCKOH
TePMOAMHAMUKH

BryTpeHnHss sHeprus v 3HTanenus cucrem. [lepBsiii 3aKk0H
TepMoIMHAMHKH. TemnoBoi 3 heKkT XUMHUIeCKoil peakiuu.
TepmoxnMHuUecKre YpaBHEHHSI POLECCOB. JHTAIbIINN
00pa30BaHUs XUMHUECKUX COeMHEHUH. 3aKkoH ['ecca u cnencTBus
u3 Hero. [loHarue 00 3HTpONUU U ee U3MEHEHUH B XUMHUECKUX
npeBpaleHusx. DHeprus [' mboca u ee n3MeHEeHHE B XUMUYECKUX
npoueccax. Kpurepuii caMonpou3BOILHOTO MPOTEKAHUS
XMMHUYECKHX Peakiii B N300apHO-M30TEPMUYECKHUX YCIOBHSIX.




2.2.

XuMHu4eckass KNHEeTHKA.
XuMHYecKoe paBHOBecHe.
Karanun3s

I'oMoreHHsble U reTeporeHHble peakiiui. CKopocTh TOMOT€HHBIX
XUMHUYECKHUX peakiuid. @akTopbl, BIUSIONINE HA CKOPOCTh
XUMHUYECKOHN peaklMU. 3aBUCUMOCTh CKOPOCTH XUMHYECKON
peakMM OT KOHUEHTPAUUi pearnpyronx BeIIeCTB, 3aKOH
nerictBusa macc. Koncranra ckopoctu. Kunernueckoe ypaBHEHHE.
[TopsinoK ¥ MOJEKYISIPHOCTD peaklMK. 3aBUCUMOCTh CKOPOCTH
peaxkuuu oT Temneparypsl. Y paBHeHue Appenunyca. [Ipasuiio
Bant-T'odda. Dueprus akruBanuu. XuMAYECKHE PEAKIINH B
TreTEPOreHHBIX CUCTEMAX.

Xumuyeckoe paBHoBecre. OOpaTuMblie 1 HEOOPATUMBIE PEAKIIUU.
KoHcTaHTa XUMHUYECKOTrO paBHOBECHS, €€ CBA3b C
TEPMOJMHAMUYECKUMHU XapaKTEPUCTUKAMH cUcTeMbl. CMelleHne
paBHoBecus U npuHuui Jle [larense-bpayna. Xumuueckoe
PaBHOBECHE B F€TEPOTrE€HHBIX CUCTEMAX.

I'omoreHHsli ¥ rereporeHHbIi katanus. Ilonstue o Mexanusmax
FOMOT'E€HHOT'O KaTaju3a U reTepOreHHOro Karaausa.
Karanmtuaeckue siibl, ”HHTHOUTOPBI.

PactBopsbl. /IlncnepcHbie cHCTeMbl. DJIEKTPOXMMHYECKHE ITPOLECChI

PacTBopsI

Onpeznenenne U KIaccupUKaIms pacTBOpoB. PacTBopenne kak
busuko-xumuueckuit mporecc. Pacrsopumocts. CriocoObl
BBIPAXEHUS KOHLIEHTPALMKU pacTBOPOB. PacTBOpHI 371EKTPOIUTOB U
HE-3JIEKTPOJIUTOB. BogHbBIE PACTBOPHI 3JIEKTPOIUTOB.
OcobeHHOCTH BOJIBI KaK pacTBOpUTEINA. BomopoaHslil moka3arTeinb
cpensl (pH). MeTtonp!l onpeneneHus: BeauduHbl pH.
DNEeKTPOIUTHYECKAs JUCCOLMALUS B BOJHBIX PaCTBOpaX.
CunpHble (HeacCOIMUPOBAHHBIC) U cllabble (aCCOIMUPOBAHHBIC)
anekTposnThl. KOHCTaHTa U cTeneHb quccounanuu ciaboro
anekTponuta. bydepHsie pacTBOpHI.

[IMuaponus coneit. YpaBHeHus peakuuii ruapoanza. CTeneHn
THJIPONIN3a, KOHCTaHTa Tuapoin3a. HeoOpaTumblii THIPOIHU3.
HonHble peakiiuu B pacTBopax. PaBHOBecHe ManopacTBOPUMBII
AJIEKTPOJIUT — HACBIIEHHBIN pacTBOp. [IponsBenenune
pPacTBOPUMOCTH. Y CIIOBHS BBINAJCHUS U PACTBOPEHUS OCaIKa.
[IpeacraBnenre 0 COBPEMEHHBIX TEOPHSIX KUCIOT U OCHOBAHMIA.
KoHcTaHTBI KHUCIOTHOCTH U OCHOBHOCTU. [loHATHE O KMCITOTAX U
ocHoBaHusX JIptouca. Jlucconnannsi KOMIJIEKCHBIX COEMHEHUMN.

3.2.

DJIeKTPOXUMHUYECKHE
npoueccol

Onpenenenue U K1acCUPpUKALUS HNIEKTPOXUMUYECKUX ITPOLECCOB.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuu. Baxkuelnme
OKHUCJIMUTEIN U BOCCTAHOBUTENH. OKHCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIN NOTeHIMANl. HanpasiieHre npoTeKkanus
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI. DIEKTPOIHBIN
noTeHuuan. BoxopoaHslil 3JIEKTpO CpaBHEHUS. Y paBHEHHUE
HepHcra.

XHUMHA DJIEMEHTOB U UX cCOeINHEeHU

Boxopona

Mecro Bonopoaa B Ilepuonnueckoii cucreme /1. . Menneneesa.
N3otomsl Bomopoaa. CriocoObl mosydeHus Bogopoia. Guznueckue
Y XUMHYECKHUE CBOMCTBA BoAopoaa. CoequHEHUs BOOpOia C
MeTaJlJIaMi U HeEMeTaJlJIaMHU.

Bopa u ee crpoenue. JlnarpamMmma coctosiHus Boabl. Boga B
npupoje. XuMu4eckue U GU3NKO-XMMHUUECKHE CIIOCOObI OUUCTKU
IpupoaHOM Boabl. [lepokecun Bogopoaa, noiny4yeHue, CTpykrypa u
CBOMCTBA.

4.2.

DJIeMeHTHI IepPBOii 1

I1{esouHbIE METAIUIBI, HAXOXKICHUE B IPUPOLE U ITOTYUYECHUE.

10




BTOPOIi rpynn

Baxkueimme coeMHEHMS IISIOYHBIX METAII0B: OKCHUJIBI,
TUJIPOKCHIBI, TIEPOKCHIbL. [[prMeHeH e ETOYHBIX METAJUIOB U
UX COCIMHCHHUM.

[Ilenouno3zemenbHbie MeTAIUTBI U MarHuid. [lonydenue,
XMMHUYECKHE CBOMCTBA OKCUIOB, TUAPOKCUIOB U COJIEN MarHus,
Kasblus ¥ 0apust. JKeCTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

4.3.

DJlIeMeHTHI Ipynnbl 0opa

Xumuueckue cBoiictBa 6opa. CoequHeHUs 60pa ¢ KUCIOPOIOM,
BOJIOPOJIOM U ranoreHamu. Haxoxxnenue 6opa B mpupo/e.
[Tony4yenue 6opa. Kapbopansl. Coennnenust 6opa ¢ a30TOM.
Bopnsbie kucnotel u ux coym. [Ipumenenne coequHeHuit 6opa.
Haxoxnenue amomunus B npupoze. [lonyyenue aatoMUHNS U €70
XuMH4eckue cBoiicTBa. CoeqMHEHHS alFOMUHUS C KUCIOPOJIOM U
rajjoreHaMu. OKCU U TUAPOKCHU]L ATFOMUHUS, UX XUMUYECKUE
cBoicTBa. AM(OTEPHBII XapaKTep COCTMHCHUIN aTFOMUHUS.
AmomuHaTtel. I'naponus coneit anromunus. CruiaBbl aIFOMUHMS €
IpyruMu Metaiamu. [IpuMeHeHne amoMUHUS U €r0 COSTMHEHU.

4.4,

DJIeMeHThI IPYIIbI
¢rTopa

OO0111ast XapaKTepUCTHKA raJlOr€HOB: HaXO0XKIEHHUE B IPUPOJIE,
CIOCOOBI MMOTy4YeHus], GU3NIECKIE U XUMUYECKUE CBOWCTBA.
["aoreHoBOI0PO/IBI M TAJIOTEHUIBI METAILIOB.
Kucnopozaconepxaniye KUCI0Thl TAIOTEHOB U MX COJIH.

4.5.

DJIEeMEeHTBI I'PyIIIbI
KHCJIOPOJa

Kucnopoa. Ctpoenue mosekysnsl kucioposa. [lonyuenue u
XUMHYECKHE CBOMCTBA KuCIopoia. O30H, CTPOCHHE MOJICKYJIHI,
HOJTy4eHHe ¥ TPUMEHEHUE 030Ha. bruonorndeckas poib
KHCJIOPO/Ia ¥ 030HA B )KHUBBIX CHCTEMAaX.

Cepa. Xumnueckue cBoiictBa cepbl. COeJMHEHUS CEPBI C
BOJIOPOJIOM U KUCIIOpotoM. CepoBOIOPO M CEPOBOIOPOTHAS
kucinota. Cosn cepoBOAOPOAHOM KHCIOTHI (CynbduIbl), UX
pPacTBOPUMOCTH B BOZIE U B3aUMOJICHCTBHE C MUHEPAIbHBIMU
kucinoTaMu. OKCHJIBI CEpbl U COOTBETCTBYIOLINE UM
KHCJIOPOICO/IepIKaIINe KUCIOTHl. KHCIIOTHO-OCHOBHBIE U
OKHCITUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOMN U
cepHoit kuciotT. Com CepHUCTON U CEPHOU KHCIIOT.

4.6.

DJIeMEeHTHI I'PYINIbI 230TA

Azot. [lonyyenue, Gpusnueckue U XMMUYECKHE CBOWCTBA a30Ta.
CoennHeHus a30Ta ¢ MeTalIaMu (HUTPUABI): UX TOJIyYEHHUE U
CBOMCTBA.

AMMUaK: IPOMBIIIIEHHBIA CUHTE3, PU3NYECKUE U XUMUUECKHE
CBOICTBa, IpUMEHEHNE. PaBHOBECHS B BOJHOM pacTBOpe
aMMmuaka. TepMu4Yeckoe pas3ioKeHHUE COJIE aMMOHUS.

Oxcujipl a30Ta: CTPOECHUE MOJIEKYIT, TOJIyYEHNUE U XUMUYECKUE
CBOICTBa. A30TUCTAasi KUCIIOTA U €€ COJM (HUTPUTBHI).
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE XapAKTEPUCTUKHU 3TUX
coennHeHU. A30THas kucaoTa. [lodydeHne B MPOMBIIIIIEHHOCTH.
XUMHUYECKUE CBOMCTBA a30THON KUCIIOTHI. [ [puMeHeHune a30THOM
KHCJIOTBI U €€ COJIEH.

docdop. AnmnorponHsie Mmoaudukanuu gocdopa. [onyuenue u
xuMuueckne cpoiictBa Gpocdopa. Coenunenus Gocdopa c
MeTayulaMu 1 Hemetaiamu. @ochul u pochuasl, UX MoTydeHHE,
B3auMo/eiicTBue ¢ Bogoi. Oxcuabl pocdopa u
docdopcoaepxkarume kucnotel. Conu hocPopHON KUCTOTHI U UX
XAMHUYECKHE CBOMCTBA.

4.7.

DJIeMeHTHI I'PyNIbI
yriiepoaa

VYriepon u ero aioTponHble MoaupuKanuu. buonorunyeckas
poiib yriepona. KpyroBopor yriepoja B mpupo/ie.
Heoprannueckue coequnenus yriuepoaa. Kapoumsl meTamios.
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Okcuapl yraepoja. YroibHas KUciioTa U ee coiau. CoeTMHeHUs
yriiepojia ¢ TaJioreHamu, cepoit u azotom. Kapbamm.
Cepoyraepon. Lunanuasl. KapOonunsl MeTamios.

Kpemuuii. Coequnenust kpeMuusi. Cunansl. ["ajgoreHuapl KpeMHHUS.
Cuwmnumabl. Oxkeusr kpeMuust. KpeMHUEeBbIe KUCIOTHI U UX COJIH.
I'upponus cunukaroB. Cunukarenb. CUIMKOHBI U CUIIOKCAHBI.
Coenunenus kpemuus B mpupoje. Crekia u cutamisl. Kepamuka.
[TonsiTHE O BSXKYIIMX MaTepHUAIIaX.

Kparkas xapakTepucTiKa XMMUYECKUX CBOMCTB I'eépMaHus, 0JIOBA,
CBHHIIA U UX coennHeHui. [I[puMeHenne coequHenuii yriepona,
KPEMHUsI, TépMaHusi, 0JIOBA U CBUHIIA.

4.8.

Xumus d-3j1eMeHTOB

[Tonoxenune d-a3nementoB B [lepuonnueckoii cucreme 1. U.
MenneneeBa. OcoOeHHOCTH XUMHUH d-3]IEMEHTOB. X UMHUYCCKHE
cBoMcTBa d-3JIEMEHTOB Ha IIPUMEPE XpOMa, JKeJie3a U ME/IH.
KuciioTHo-ocHOBHBIE CBOMCTBA OKCUIOB M THIPOKCUIIOB 3THX
aneMeHTOB. KOMIUIEKCHBIE COSTUHEHUS XPOMa, XKeje3a U MEIH.
3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB d-3JIEMEHTOB
U X COEJIMHEHU B rpymnmnax.

OCHOBBI OPraHUYeCcKOl X1

MU

DJIeMeHTbI OPraHHu4ecKoil
XMMHH

IIpeamer opranndeckoil Xumuu. Teopuss XUMUYECKOTO CTPOEHUS
A. M. byrneposa. U3omepusl.

Yrnesonoposl. ['omonornueckue psbl yriieBo10pOoI0B.
@DyHKIMOHAJIBHBIE IPOU3BOIHBIE YTIIEBOJOPOIOB.
Knaccu¢ukanus 1 HOMEHKIaTypa OpraHMYeCcKUX COCTMHEHUH.
HaxoxneHne opraHM4ecKux COeUHEHUN B IPUPOJIE.
Bo0306HOBIIsIEMbIE HCTOYHUKH OPraHUYECKUX COCTUHEHU.
IIpenenbHbIE U HENIPEAEIBHBIE YTIEBOIOPOAbL: AJIKaHbI, AJIKEHBI,
ankuHsbl. [{ukanyeckue yriaeBoaopoabl. ApoMaTuyecKkue
YTIIEBOAOPOABL. I €TEpOIUKINYECKUE COEAUHEHUS.

OcHOBHBIE KJIaCChl OPTrAaHUYECKUX COESAMHEHUH.
["anorennponsBoaHbIe yrieBoaopoaoB. Kucnopoaconepxammue
IIPOM3BOJIHBIE YTIIEBOJOPOIOB: CIUPTHI, (PEHOIBI, aJIbAETUIBI,
KETOHBI, KapOOHOBBIE KUCIOTHI. A30TCOAEpKaIMe TPOU3BOIHBIE
YTJIEBOJOPOAOB: HUTPOCOEIUHEHMS, aMUHBI. [lonydenue u
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIMHEHU.

Oprannyeckue nojarMMepHble MaTEpPUAIbL.

5.2.

Kossouaubie nu
JAUCHEPCHBbIE CHCTEMBI

JucniepcHOCTh U tuctiepcHblie cuctembl. Kiaccudukanms
mucnepcHbix cucteMm. CycneH3uu u sMmynbend. Knaccudukarus
KOJUTOUJIHBIX cucteM. ['enu u 3071, Mutiemnsl, ux oOpa3oBaHHe U
cTpoenue. Kputudeckas KOHIIEHTpAIHsI MUIIETUIO00PAa30BaHHMS.
OnTuyeckue u dIEKTPUISCKHIE CBOMCTBA KOJIJIOMIHBIX CHCTEM.
MeToabl Oy4eHUs U pa3pyLUIEHUsI KOJUIOUIHBIX CUCTEM.
Komnoumaeie cuctemsl B IpupoJie.

5.3.

3aKjao4eHue

HepCHeKTI/IBH pPa3BUTHA XUMHUYECKOH HAayKHU U XUMHYECKOMN
TEXHOJIOTHHU Ha COBPEMCHHOM JTarlic. XMMUKO-IKOJIOrHIeCKIe

po0OJIeMbl B3aUMOICHCTBHS YEIIOBEKA C OKPYKAIOIIEH Cpeon.

IIpakTHyeckune/ceMUHApPCKUE 3aHATHSA

HaumenoBaHue pasjaeia

Conep:xanue

/TeMbl JUCIUILIMHBI

CTpOCHI/Ie BeIICCTBA
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1.1. |BBenenmue Pacu€rel o xumMuueckuM ypaBHeHusIM. OnpeiesieHne MoJIIpHON
MacChl SKBUBAJICHTA MPOCTHIX U CIOXKHBIX BEIIECTB.

1.2. |Ctpoenne aToma DJIEKTPOHHOE CTPOEHUE aTOMOB, KBAHTOBBIC YHUCJIA.

1.3. |Xumuueckasi CBsI3b U Xumuueckas cBsi3b. [ mOpuau3aus arTOMHBIX opOuTanei.
MeKMOJIEKYJISIPHbIE Kommekcusie coequnenus. Homenknarypa.

B3aHMO/IeHCTBHUS

2. OCHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX NpoueccoB. TepMoIMHAMHKA M KHHETHKA

2.1. |Daementnl xumuueckoii |TermoBbie 3 pexTh XUMUIECKHIX TIpoIieccoB. 3akoH ['ecca.
TePMOIMHAMMKH Kputepuii camonpou3BoibHOTO MPOTEKaHUS Mpoliecca. JHEPrust

I'u66ca. DHTpOMHS.

2.2. | Xumunyeckasi kuHeTuka. |OCHOBHBIC MOHATHUSI XUMUYECKOW KMHETUKH. PaBHOBecue.
Xumnueckoe paBHoBecue. |[Ipunnun Jle Illatense — bpayna. Pacuer paBHOBECHBIX
Karanau3 KOHIEHTPAUH 1 IaBJICHUH 110 TEPMOJIMHAMUYECKIM JTaHHBIM.

3. PactBopsl. /IucnepcHblie cucTeMbl. JJIeKTPOXUMHYECKHE IPOLECChI

3.1. |[PacTtBOpBI Cnoco0ObI BeIpaXKeHHSI KOHIIEHTPAIUH PAaCTBOPOB.

DnexTponuTuyeckas auccoruaius. OOMeHHbie peakuu. MlonHo-
MOJIEKYJIIpHbIE ypaBHeHus. [ uaponus coneit. Onpenenenne pH
BOJIHBIX PAaCTBOPOB 3JIEKTPOIUTOB. [IponsBenenue
pPacTBOPUMOCTH. Y CIIOBUS 00pa30BaHUS U PACTBOPEHHUS OCAIKOB.
Peakunu 0O6pa3zoBaHus 1 pa3pynieHUs] KOMIUIEKCHBIX COeTMHEHUN

3.2.  |DJeKTpoxuMHYeCKHe OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIMHA U BHIYUCIICHHE 3.11.C.
IPOLECChI OBP.

4. XHMHA 3JIEMEHTOB U UX COeTNHEHUH

4.2. |DyeMeHTHI MepPBOW U CBolicTBa COeTUHEHHUI MarHus ¥ KaJIbLIUS; KECTKOCTh BOJBI.
BTOPOM rpynn

4.4. |dnemMeHTBI rpynnbl XMMHYECKUE CBOWCTBA U COCIMHECHMS TaJIOT€HOB.
¢propa

4.5. |DyieMeHTBbI IPYNIbI CoenvHeHus cepsl.

KHCJI0POAa

4.6. |DmemMeHTHI rpynnbl a3ota | XMMHUYECKHE CBOMCTBA M COETMHEHMS a30Ta U pocdopa.

4.8. |Xummus d-3j1eMeHTOB Coenunenus d-371eMeHTOB (Ha IpUMepe jKele3a, XpoMa U MeJIn).

5. OCHOBBI OPraHNYeCKOM XUMHH

5.1. |Daementsnl oprannueckoii | Knaccuduxanus 1 HOMEHKIaTypa OpraHMu4eCKUX COSIMHEHHH.
XUMHH B3auMonpeBpailieHHs pa3IMYHbIX KIACCOB OPraHUYECKUX

coenuHeHuil. [lonydyenue cnoxHbIx 3gupoB. Peakius
TepUPHUKAIHH.
JlabopaTopHble 3aHATHS
Ne HaumenoBanue pasjaeia Conepanne
/TeMbl THCHHUILJINHBI
3. PactBopsbl. /IucnepcHblie cucTeMbl. JJIeKTPOXHMHYECKHE NPOLeCcChl
3.1. |PacTtBOpBI [IpuroroBnenue pacTBopa 3aJaHHON KOHIIEHTPALUH;

ompeielIeHue TeTIoBOro d(¢exra pacTBOPEHHS COTH;
orpezieNieHue TeraoBoro 3¢ (GeKTa peakuu HeuTpalu3alini;

onpenenenue pH pacteopa.
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4.3. IlepeyeHb y4eOHO-METOANYECKOT0 0O0ecedeHHs JIsl CAMOCTOATEIbHOM padoThl CTYAeHTOB

CamocrosTenbHas paboTa CTYACHTOB OpraHM30BaHa C IIOMOUIBIO JOMAIIHUX 33aJaHHUN, KOTOpbIE
BBIJJAIOTCS TTOCTIE KaXK/IOT0 PAKTHYECKOTO 3aHATHS, KPOME TTOCIIETHETO.

OOyyaromMcst JIOCTYITHBI  CIIEAYIONIHE y4eOHO-METOJMYECKHe MaTepualibl, IOMOTaIOIINe
CIIPABUTHCA C JIOMAITHUMHU 33JaHUSMU:
1. I'munka, H. JI. 3agaun u ynpakHeHHs Mo oOImIed XMMHHU : y4eOHO-TIPAKTUYECKOE MOCOOHE IS
6axamaBpos / H. JI. 'munka; mox pen. B. A. [Tonkosa, A. B. babkosa. — 14-e uzn. — M.: FOpaiir, 2014.
— 236 c. — (bakanaBp. ba3oBsIii Kypc).
2. KOHCHEKTHl NpaKkTHYECKUX 3aHSATHH C HOAPOOHBIM pPa30OpOM IMOpsIKa peIleHHs 337ad4 H, B
HEOOXOJMMBIX CIIydasiX, KPaTKUMHU TeopeTHudeckuMu cBeneHusMu. Koncmektsl B Bune pdf-gaiinos
pa3mematoTcst B obmaunoMm xpanHwmiie OneDrive m mocTymHbl 00ydaromMcs IMocie OKOHYAHHS
COOTBETCTBYIOIIETO 3aHATHSL.

Kpome Toro, oOyyaronuiicsi B 110001 MOMEHT MOXKET MOJYYUTh KOHCYJBTAIMIO PENO/IaBaTeNs
[0 DJEKTPOHHOM IIOYTE, C IIOMOINBIO COLMAJIBHBIX CETEM WM MeCcCeHKepoB. IIpoBepeHHBIE
JOMaIllHie paboThl BO3BPAIIAIOTCS OOYYAOMIEMYCsl ¢ YKa3aHUEM CHIEJIaHHBIX OIMIMOOK W pa3zeiioB

y4e0HO-METOIUYECKIX MaTEpUaIoB, TPEOYIOMMX Oojee TIaTeIbHOM MPOoPaboTKH.

5. OLEHOYHBIE  CPEJICTBA  JJs1  TEKVIUIETO  KOHTPO.JISI
YCHEBAEMOCTH, MPOMEXYTOYHOI ATTECTALIUM MO UTOTAM OCBOEHUS
JUCHUIINHDBI

@OH/J1 OLIEHOYHBIX CPEJICTB MO JUCIUIUINHE 00ECIIeYNBAET IPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3yabTaToB o0y4yeHMs (KOMIETEHIUH M MX HMHAMKATOPOB) MOCPEACTBOM MEpPONPUSATHI TEKYyILIEro,

pY6e)KHOFO " IPOMCKYTOYHOI'O KOHTPOJIA IO JUCHUIIIINHEC.

5.1. TacnopT (poHIa OLIEHOYHBIX CPEICTB MO AUCHUIIIHHE
CBsa3p Mexay (opMHpYyeMbIMH KOMIETEHIMSMH M (OpMaMu KOHTPOJIST HUX OCBOCHHS

MMpeaACTaBJICHA B cne;[yiomeﬁ Ta6HI/ILICI

Texymmii
Pa3znen Tembl 3aHATHH Komnerennusi, MHaAMKAaTOPBI OCBOCHHS KOHTPOJIb,
HeJ eI
Cemectp 1
Tema 1. Beenenne 132
Tema 2. Ctpoenue aroma 13 2, Koutp 4
Pazpen 1 OIIK-1 3-OIIK-1; Y-OIIK-1; B-OIIK-1
Tema 3. Xumnueckas CBA3b
Y MEKMOJIEKYJISIPHBIE /132,10
OKYIAP Koutp 12
B3aMMOJEICTBUSA
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Texymmii

Paznen TeMbl 3aHATHI Komnerennuss  HAMKATOPbI OCBOCHUS KOHTPOJIb,
Hemens

Tema 4. DJIEMEHTHI I3 4, Kontp 8
XAMHYECKON

Pasen 2 %Z&“;OHHH;MHKP;(HMH%CKM OITK-1 FOMICL; V-1 B-OMKL
KUHETHUKA. XUMHUYECKOE KonTtp 8
paBHoBecue. Karaius

Py0eskHbIii KOHTPOJIb OIlK-1 3-OIIK-1; V-OIIK-1; B-OIIK-1 KN 8

Tema 6. PacTBOpBI f{[ng’pSi(l),Oiéz

Pasznen3 Tema 7. OIIK-1 3-OIIK-1; V-OIIK-1; B-OIIK-1 310
DIIEKTPOXUMHUYECCKHE Kontp 12
IIPOLIECCHI
Tewma 8. Bonopon C)
Tema 9. DnemeHTH TIEpPBOI 312
Y BTOPOU IpymIl
Tema 10. Dy1eMeHTHI TPYIIIIbI €]
Oopa
Tema 11. DnemeHTHI TpyNIIbI 312,
dropa Kontp 16

Paznen 4 Tewma 12. DneMeHThI rpynsl OIIK-1 3-OI1K-1; Y-OIIK-1; B-OIIK-1 I3 14
KHUCIIOpOJia
Tema 13. DnemMeHTHI TpyNIIbI 113 14,
azora Kontp 16
Tema 14. DnemMeHTHI TpyNIIbI €]
yriepojaa
Tema 15. Xumus d- A3 14
9JIEMEHTOB
Tema 16.V DNEeMEeHTHI 13 14
OpPTaHHYECKON XUMUHU

Pasnen 5 Tema 17. Kommommmbie u  OIIK-1 3-OIK-1; V-OIK-1; B-OIK-1
JTUCTICPCHBIC CUCTEMBI
Tema 18. 3akaroueHue €]

Py0exHbIi KOHTPOJIb OIIK-1 3-OI1K-1; V-OIIK-1; B-OIIK-1 K1 16
IIpomeskyTouHas aTTecTaUMS OIIK-1 3-OIIK-1; Y-OIIK-1; B-OIIK-1 3auer

5.2. IlpuMepHbIe KOHTPOJIbHbIE 3a/IaHUS MM HHBbIE MaTepUAJIbl, HEOOXOAUMBbIE I OIEHKH

3HAHMMH,

(¢GopMupoBanus KoMIeTeHIMI B IIpolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

YMEHHUid,

HAaBBbIKOB

(nm)

OonbITa

5.2.1. OueHo4HbIe cpeacTBa ISl TEKYIIEro KOHTPOJIsA

5.2.1.1. IlpumepHbIe TEeMbI JOMAIITHET 0 3a1aAHUS

a) MMpUMCEP JOMAIIHETO 3aJaHus 110 pa3acity 1:

JesiITeJIbHOCTH,

XapakTepusywuue

ITalbI

15



Xnopua meramia 3 rpynnsl coaepxkut 20,23 % meramia. HazoBute Metam. 3anummre
ypaBHEHHE PEaKIIUK PACTBOPA JAHHOTO XJIOpUA C SKBUBAIIEHTHBIM KoJMuecTBOM pactBopa NaOH u
paccumTaiTe, Kakas Macca ocajaka oopasyercs u3 26,7 r XJopuaa.

[Tpu cropanuu 5,4 T amomunaus oOpasyercs 10,2 r okcuna anroMunus. Onpenenure
SKBUBAJICHTHYIO MacCy aJIlOMUHUS, HE UCIIONIb3Ys [IPEICTABICHHUE O €T0 BAJIEGHTHOCTU. DKBUBAJICHTHAS
Macca KUCJIopo/ia paBHa 8 T/MOJIb.

ITo ykasaHHO# KOH(HUIYPAIMH BAICHTHBIX 2IeKTpoHOB 7s°6d'5f° onmpenenure:

a) Mecto 31eMeHTa B [lepuoanyeckoit cucreme (epuoj, rpymniy, HOArpymniy);
0) pacnpezneneHue 3JIeKTPOHOB AJIs JAaHHOTO AJIEMEHTA I10 CIIOSIM;
B) BBICIIYIO (IIOJIOKUTEIBHYIO) U HU3LIYIO (OTPULATENBbHYIO) CTEIIEHN OKUCIICHUS.

B kakom psiy BeliecTBa pacioJioKEHbI B IOPSJIKE YBEIMUEHUS OJISIPHOCTH CBSI3EH:

a) HF, HCI, HBr, HI;

6) NH3, PH3, ASH3, Sng;
B) HoTe, HySe, H,S, Hy0;
F) CO», CS,, CSe,, CH,4?

I[Tpu perennu Bcex 3a1ad MPpaBUIIbHBINA OTBET IPUBECTH HEJOCTATOUHO, HAJIO €I KPAaTKO €ro
000CHOBATb.
5.2.1.2. KonTpoJbHas padoTa

a) IpuMep 3aJlaHusl KOHTPOJIbHOM paboThl 1o Teme 2 «CTpoeHne aToMay:

YkakuTe HaOOp KBAHTOBBIX UHCEI JUIs SHEPreTHUYECKUX cocTosuuit 2p°, 4F, 5d'°, 752

ITo yka3aHHOI KOH(HIypaIiy BAICHTHBIX HIEKTPOHOB 35°3p° onpeenure:

a) Mecto aneMmenTa B [leproanueckoit cucreme (epuo, rpyrily, NOATPYIINyY);
0) pactpeneneHne MEKTPOHOB VISl JAHHOTO 3JIEMEHTA IO CIIOSM;
B) BBICIIYIO (ITOJIOKUTEIBHYIO) U HU3LIYIO (OTPULIATENbHYIO) CTEIIEHN OKHCIICHHUS.
Hanummmre nonnyo 31nekTpoHHyto GopMyny atoma Ba. K kakomy 31€KTpOHHOMY CEeMENCTBY (s,

p, d, uiu f) oTHOCHUTCSI ATOT PJIEeMEHT?

5.2.2. OueHouHbIe cpeaCcTBA 1JIsl IPOMEKYTOUYHON aTTeCTAIUH
5.2.2.1 IlpumepHbIe BONPOCHI K IK3aMeHY
a) IpUMEP BOIIPOCa K IK3AMEHY:
ITpenmer u 3agaun xuMur. OCHOBHBIE 3aKOHBI XUMHUH. JKBHUBAJICHT.
0) mpuMep dK3aMEHAIMOHHOTO OnteTa:
[Ipeamer u 3agaun xuMuu. OCHOBHBIE 3aKOHBI XUMUU. JKBUBAJICHT.

H_ICJ'IO‘-IHLIe " HICJIOYHO3CMCIIbHBIC MCTAJUIBI: TIOJTYUCHUC U BaKHEHIIINE COSIUHCHUS.
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3amauya: OkcuJl OAHOBAJIEHTHOro MeTaiia coaepkut 93,1 % meramna. HazoBure 3TOT Mertas.
Kakoe konmuecTBo ocaaka BbimaneT npu B3aumozeiictBuu 100 mn 1 M pacTBopa HUTpaTa AaHHOTO

MeTajia ¢ H30BITKOM pacTBOpPA XJIOPHUCTOI'O HanI/IH?

5.3. Ikaabl olleHKH 00pa30BaTeJbHBIX J10CTHKEHHIT

PeliTtunronsas OLICHKAa 3HAHUU ABIACTCSI HHTCIPpAJIbHBIM IMOKA3aTCJIEM Ka4CCTBA TCOPCTUYCCKUX
U MPAKTUYCCKUX 3HAaHUII W HaBBLIKOB CTYACHTOB II0 AUCHUIIVIMHE W CKJIAAbIBACTCA M3 OICHOK,
MOJIYYEHHBIX B XOJI€ TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTECTAI[HH.

Pe3ynbraThl TEKYIIEro KOHTPOJS M IMPOMEKYTOUYHOW ATTECTAIMH IOJBOIATCS MO IIKaje
0aJTPHO-PEUTUHTOBON CHCTEMBI.

[IIkaga Ka)xJ0ro KOHTPOJIBHOTO MEPOIPHUSATHS JCKUT B mpeaenax oT 0 10 YCTaHOBJIEHHOTO
MaKCHMAJIbHOTO Oajila BKJIIOYMTENbHO. MTOroBast aTTecTaius 1o AUCHMIUIMHE oleHuBaeTcs mo 100-
OaIbHOM MIKalle M MPEACTABIsACT CO00M CyMMy OailioB, 3apabOTAHHBIX CTYICHTOM HPH BBIIOJTHECHHH
3aZIaHI/II71 B paMKax TCKYLICTO U IPOMCKYTOYHOI'O KOHTPOJIA.

Nrtorosas oLieHKa BBICTABISAECTCS B COOTBETCTBUU CO CIEAYIOLIEH [IKAJIOM:

Cymma OamioB | Ouenka no 4-ex OamibHOM OueHka TpeboBaHnust K  ypOBHIO  OCBOCHHIO
LIKaJIe ECTS y4eOHOM TUCHUIUIMHBI
Omnenka «OTITUYHOY BBICTABJISIETCS]
CTYIIEHTY, €CIIi OH TJIyOOKO U MPOYHO
YCBOWII IPOTPaMMHBIN marepua,
MCUEPIIBIBAOIIE, TTOCJIEA0BATENBHO, YETKO
U JIOTUYECKH CTPOMHO €r0 U3JIaraeT, yMeeT|
TECHO YBSI3bIBaTb TEOPUIO C MPAKTHUKOM,
WCTOJB3yeT B OTBETe  Marepuall
MOHOTpaduyecKol INTepaTyphbl.
85-89 B Omnenka «XOPOIIIOY BBICTaBIISIETCS]
75-84 C CTYyIEHTY, €Clli OH TBEPAO 3HaeT|
4 — «xopouio» MaTepuasl, TPaMOTHO M TIO CYIIECTBY
70-74 U3JIaraeT €ro, He JI0IycKas CylIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.
65-69 Onenka «yIIOBJIETBOPUTEIBHO),
BBICTABJISIETCSL CTYACHTY, €CIIH OH HMeeT|
3HaHUS TOJBKO OCHOBHOI'O MaTepuana, HO
3 - HE YCBOWJI €ro JeTajeid, [OITyCKaerT|
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEAOCTATOYHO MpPaBUIIbHBIE
(OpPMYIHPOBKH, HApPYIICHHS JIOTHYECKON]
MOCIeIOBATENbHOCTH B M3JIOKEHUH
MIPOrPaMMHOTO MaTepuaa.
Onenka «HEYIOBJIETBOPUTEIHLHO),
BBICTABJSIETCS.  CTYACHTY, KOTOPBIH HE
2 | 3HAeT 3HAYUTEJILHOW YacTH MPOTrpaMMHOTQ
Hwxe 60 F Marepuana, JOIYCKaeT CYIIECTBEHHBIE
«HEY0081emeopUMenbHO»

OLITMOKH. Kak  mpaswuio, OLICHKA
«HEYIOBJIETBOPUTEIEHOY CTaBUTCS
CTYJICHTaM, KOTOpBIE HE MOTYT|

90-100 5 — «omauunoy A
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MIPOJIOKUTH o0ydeHue 0e3
JOITIOJIHUTCIIBbHBIX 3aHATHI 110
COOTBETCTBYIOIICH JUCIUTUIMHE.

6.  YYEBHO-METOJMYECKOE U TH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAS JINTEPATYPA:

1. I'munka, H. JI. O6mas xmmus. B 2-X TT. : y4eOHUK /I aKaJeMHYecKoro OakanaBpuarta /
H. JI. I'nunka ; mox pexa. B. A. IlonkoBa, A. B. babkosa. — 19-¢ u3a., nepepad. u gomn. — M. : FOpaiir,
2016. — 748 c.

2. I'munka, H. JI. 3agaun u ynpakHeHUs 1O OOIIeH XUMHHU : Y4eOHO-TIPAaKTHYECKOE MOCOOHE IS
6akanaspoB / H. JI. I'munka; mox pen. B. A. ITonkosa, A. B. badkosa. — 14-¢ uzn. — M.: FOpaiit, 2014.
— 236 c. — (bakanasp. ba3osslii kypc).

3. I'mmaka, H. JI. Ilpaktukym mo oOmed Xumuu : ydeOHOE IOcoOHMe Ui aKajIeMHUYECKOTO
OakamaBpuata / H. JI. I'muuka ; mox pen. B. A. [Tomkora, A. B. badkosa, O. B. HecrepoBoii. — M. :
FOpaiir, 2016. — 248 c.

JOIIOJIHUTEJIBHAS JIMTEPATYPA:

1. Xumus : Beenenue B npenmer : 7 kiacc : yueOHoe nmocooue / B. B. Epe-mun, A. A. Jlpo3nos, B. B.
Jlyaun ; mox pen. B. B. Jlynuna. — M. : Jlpoda, 2020. — 191, [1] c. : min. — (Poccuiickuii yuyeOHUK). —
ISBN 978-5-358-23214-3.

2. Xumus : 8 kiacc : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A. /Ipo3nos, B. B. JIynun ; non
pen. B. B. Jlyauna. — 11-e u3g., crepeotun. — M. : IIpocsemenne, 2021. — 287, [1] ¢. : un. — ISBN 978-
5-09-078816-8.

3. Xumus : 9 kiacc : yueOnuk / B. B. Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B. JIynus ; noxg
pen. B. B. Jlyauna. — 9-e u3z., crepeorun. — M. : Jlpoda, 2020. — 287, [1] c. : un. — (Poccuiickwuii
yaeOnuk). — ISBN 978-5-358-23255-6.

4. Xumus : 10 xnacc : yuyeObHuk : yrinyoné€nneiii yposens / B. B. Epemun, H. E. Ky3bpmenxo, B. 1.
Tepenun, A. A. lpo3nos, B. B. Jlynun ; nmon pen. B. B. Jlynuna. — 8-e uzn., crepeorun. — M. :
[Tpoceemienue, 2021. — 446, [2] c. : un. — ISBN 978-5-09-078814-4.

5. Xumus : 11 xnace : yueOHuk : yrnyonénnsii yposenb / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3znos, B. B. Jlyaun ; mox pen. B. B. Jlyauna. — 8-e uzn., nepepabd. — M. : Tlpocsemenne, 2021. —
478, [2] c. : un. — ISBN 978-5-09-078863-2.

6. KopoBun, H. B. O6mas xumus / H. B. KopoBun. — 15-¢ uzn., crepeorun. — M. : Akagemus, 2014. —
496 c. — (Cep. bakanaspuar). — ISBN 978-5-4468-1461-9.
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7. Kapanetsstau, M. X. O6mas u Heopranuueckas xumust / M. X. Kapaneresann, C. U. [Ipakun. — 5-¢
n3a. — M. : URSS, 2015. -592 c.

8. I'muuka, H. JI. 3amaun u ynpaxuenus mo odmei xumuu / H. JI. 'muaka ; mox pea. B. A. PabuHoBuua,
X. M. Pybunoii. — M. : Knopyc, 2018. — 240 c.

9. Pabunoswuy, B. A. KpaTtkuit xummnueckuii cipaBounuk : Cripas. u3f. / B. A. Pabunosuy, 3. f1. XaBuH ;
nox pen. A. A. Ilorexuna u A. U. E¢umona. — 4-e u3z., crepeorun. — CII6. : Xumus, 1994. — 432 c. —
ISBN 5-7245-0988-1.

NPOI'PAMMHOE OBECIIEYEHMUE:

CUCTEMHBIE ITPOTPAMMHBIE CPEJICTBA: Microsoft Windows 11

IMPUKJIATHBIE ITPOT'PAMMHBIE CPEJICTBA: Microsoft 365, FireFox, Zoom
CIIEHUAAJIM3MPOBAHHOE TIIPOTPAMMHOE OBECIIEYEHHME: CJIO Moodle, SunRAV
BookOffice Pro, SUnRAV TestOfficePro, xumuueckuii pegakrop ACD/ChemSketch, mporpammuoe

obecneuenue mis YJIK «Xumus» u ap.

LMS U UHTEPHET-PECYPCBbI:

1. IOpaiit : oOpaszoBarenbHas miardpopma. — https://urait.ru.

2. Xumust — mpocTo : Buaeobor / Anekcanap MBaHos. —
https://www.youtube.com/channel/UCRzZSz5JISfN6Bal64vqVCg.

r) 0a3bl JaHHBIX, HH()OPMAITMOHHO-CITPABOYHBIE U TIOMCKOBBIE CUCTEMBI:

1. Poccuiickoe oOpa3oBanue : (enepaibHbIil mopTai. — WWw.edu.ru.

2. XMMHUYECKHIA KaTajaor. — WWw.Ximicat.com.

3. ChemNet Poccus : xumudeckast ”HPOpMaIMOHHAs ceTh. — WWWw.chemnet.ru.
4. XuMuK. — https://www.xumuk.ru.

5. HimHelp.ru. — https://www.himhelp.ru.

7 MATEPHAJBHO-TEXHUYECKOE OBECITEYEHUE YYEBHOI
JUCHUIIIAHBI

Jlexkuun 1O JMCLUUIUIMHE TPOBOJATCS B ayAUTOPHUH, OCHALLEHHOM MYJIbTHUMEIUNHBIM
IIPOEKTOPOM, IPENAPATUBHBIM CTOJIOM M CHUCTEMOW BEHTWIALMHU (Ul MOKa3a JEMOHCTPAIL[MOHHOTO
JKCTIepUMeHTa). B ayauTopun nuMeroTcst Heooxoaumbie yaeOHO-HarIsIIHbIe TTocoOus — [lepuoanueckas
tabnuna JI.1. MenneneeBa, psi HallpsHKEeHUH METaJIOB, TaOJIMIa paCTBOPUMOCTH COJIEH.

JlaGopaTopHble 3aHATHS NPOBOIATCS B yueOHOM maboparopuu kadenpsr OT/I, ocHaieHHOM

BCEM HEOOXOMMBIM YUeOHBIM J1a00paTOPHBIM 000PYIOBaHHEM U PEAaKTHBAMHU, B TOM YHCIIE:
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https://www.youtube.com/channel/UCRzZSz5JlSfN6Ba164vqVCg

* KOMIUIEKT Y4eOHOT0 JIabopaTopHOro 000pyI0BaHMs, BKIIOYAIOIUI B ce0si He00X0AUMOe PHOOPHOE
U XUMH4YecKoe oOecrieueHrne yueOHOoro mporecca o ooIeil 1 HeOpraHUIeCKOM XUMUU;

* n1abopatopHas MeOellb: CTOJIbI XUMUYECKHe, MIKa(bl BHITSKHBIC, TYMObI IIOJIKaTHbBIE, MOMKH U JIp.;

* aBTOMaTH3UMPOBAaHHOE paboyee MecTo cTyneHTa 1o xumuu Ha 8 mect (JlabopaTopHbie paboOThl B
CTaJ1¥ CTAHOBJICHHUS)

VYHuBepcaiibHoe pabouee MECTO CTyAEHTa [Uii aBTOMAaTHU3MPOBAHHOTO JIabOPaTOPHOTO
npaktukyma 1o xumun YPMC (8 KOMILIEKTOB).

B kommiekt YPMC BXOAST : KOMIBIOTEPHBIM W3MEPHUTEIBbHBINA OJIOK; 'SJICKTPOHHBIC BECHI;
natyuk pH; matdmk snexTponpoBOAHOCTH; AaTduk temmepatypbl 0-100 C; matuuk temmeparypsl 0-
1000 C; patumk oObemMa Ta3a C KOHTPOJEM TEMIEpaTypbl; IaTYMK ONTUYECKOH IUIOTHOCTH;
MOHOCEJIEKTUBHBIE 3JIEKTPOJbl Ha (TOp, KalbLUM, CBUHEL U Melb; pH-371eKTpoa CTEKISIHHBIN;
PEOOKCANIEKTPO;  3JEKTPOJ  CpPAaBHEHMs; NPHUCTaBKA UL HU3MEPEHHUS  AJIEKTPOXUMUYECKHUX
MOTEHIINAJIOB; MPUCTaBKa- MEPEXOIHUK JUIsl TMOAKIIOYEHHs SJEKTPOIOB; JAaTYMK OO0BbEMa KUIKOTO
peareHTa (TUTpATOp); TEPMOCTATUPYIOLEE YCTPOMCTBO; HAOOpP XUMHYECKOM MOCyIbl U
BCIIOMOTaTeNIbHOE 000PY/10BaHKE
* mpouee naboparopHoe 000pyAOBaHHE M TPUOOPHI, HEOOXOAMMBIE AJsi TMPOBENEHUS Y4eOHOTrO
skcriepuMenTa: pH-meTpbl, HeHTpudyru, TUTpPOBajbHBIE YCTAaHOBKH, CTEKJIsiHHas U (apdopoBas
XUMHUECKas [10CY/]a, XUMUYECKHE PEaKTUBBI U Jp.;

* yuyeOHO-HarsiIHble TocoOusi: Ilepmonuueckass tabnmuua [[.M. MenpaeneeBa, psl HampspHKEHUN
METAJJIOB, Ta0JIMIIa PACTBOPUMOCTH COJICH.

Ha xagpenpe OT/IuD umeercs Heo6xoanmoe koanuectBo 1K, a Takxke npuHTEpOB, CKaHEPOB U
KOMMPOBAJIBHBIX aIlapaToB /IS MpoBeAeHUs1 yueOHoro mnpoiiecca. Yacts [1K moakimtoueHs! K pa3BUTON
BHYTPHUBY30BCKOW KOPIIOPATUBHON KOMIIBIOTEPHOM CETH.

Jns Beixona B Internet cnonb3yrotes mupokuit nudposoit kanan B 30 Mout/c.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'U

UreHre JEeKUUN MO JaHHOW NHCUUIUIMHE PEKOMEHIYeTCsl MPOBOJIUTH C HCIOJIBb30BaHHUEM
MYJBTUMEANMHBIX IPE3EHTALMI U JEMOHCTPALIMOHHOTO SKCIIEPUMEHTA.

MynbTuMeuiiHas Pe3eHTAINS, BHITIONHEHHAs CpeicTBaMu iporpammbl Microsoft PowerPoint
MO3BOJISIET IPENOAABAaTEN0 YETKO CTPYKTYpUpOBaTh MaTepuan JeKUUH, SKOHOMHUTb Bpems,
3aTpaylBacMoOe Ha M300pakeHUE C MCIIOJIb30BAaHMEM MeJla U JIOCKHM, CX€M, HamucaHue (GopMmyin u
JAPYTUX CIOXXKHBIX 00BEKTOB, YTO J1a€T BO3MOKHOCTh YBEIMYUTHh 0OBEM HM3JIaraeMoro Marepuasa.

Kpome TOro, mpe3eHrainusi MO3BOJSET OYEHb XOPOLIO MIUIIOCTPUPOBATH JIEKLHUIO HE TOJIBKO
CXeMaMU U PUCYHKaMH, KOTOpbIE €CTh B YYEOHBIX MOCOOUSAX, HO M MOJTHOLUBETHBIMU (poTOrpadusami,
pPUCYHKaMM, MOpPTpeTaMM YYEHBIX M T. A. MynbTHUMeIMiiHas Npe3eHTalus MO3BOJSAET OTOOpa3UTh

(I)I/I3I/I‘-IGCKI/IG H XUMHUYCCKUC NPOHCCCbl B AWHAMHUKE, UYTO IMO3BOJACT 3HAYUTCIBHO YIYUIIUTH
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BOCIIpUATHE Marepuana cTyaeHTamMHu. CTyJeHTaM NpefoCTaBIsSETCs BO3MOXHOCTh KOIMPOBAHUS
Npe3eHTAlMii  JUIsI  BBIOJHEHHUS  CAMOCTOATENbHOM  paboOThl, TMOATOTOBKM K  TEKYIIEMY,
IIPOMEKYTOUHOMY M HTOTOBOMY KOHTPOJIIO (9K3aMEHY).

JIeMOHCTpallMOHHBIM XUMUYECKUI 3KCIEPUMEHT OTHOCUTCS K CIIOBECHO-HAIIAJHBIM METOAAM
o0y4eHHs M TPOBOIUTCS NpPU UYTCHHM JIEKUWH, a TakKe MPOBEACHUU JTaOOpaTOPHBIX 3aHATHUI
IpenojaBaTeieM, JJA0OPaHTOM WIIM, B HEKOTOPBIX CIy4asiX, OAHUM UM HECKOIBKUMU CTYACHTAMHU.

JleMOHCTpalMOHHBIN SKCIIEPUMEHT MPOBOIUTCS B COOTBETCTBUHM € y4eOHOW IpOrpaMMoOil 1o
KOHKPETHBIM pazjiesiaM (MOAYJIAM) JTUCHMILIMHBL. JIeMOHCTPAllMOHHBIM 3KCHEPUMEHT IO3BOJISET
IIpenoiaBaTento copMUpOBaTh HHTEpEC K NPEAMETY Yy CTYAEHTOB, OOY4YMTh MX BBIIOJHSTH
OIIpEe/IETICHHBIE OIIEPALUY C BELIECTBOM, IPHEMaM TEXHHUKH JJaO0PaTOPHOIO 3KCIIEPUMEHTA.

JIeMOHCTpallMOHHBIM  AKCIIEPUMEHT — UCTOYHUK IPUOOPETAaEMbIX CTYIAEHTaMHM 3HaHH,
HaBBIKOB, YMEHUH, CPEICTBO MPEAYIPEXKACHUS OMINOOK U 3a01yKI€HUH, KOPPEKIIMN 3HAHUH, CII0CO0
IIPOBEPKH UCTUHHOCTHU BBIJIBUTAEMBIX FMIIOTE3, PEILICHHsI YU€OHbBIX U HCCIIE0OBATEILCKUX MTPOOIIEM.

K ocHOBHBIM TpeOOBaHMSAM, MPEIBABISIEMBbIM K JIEMOHCTPALIMOHHOMY IKCIIEPUMEHTY, CIEAYET
OTHECTU: HAIJISIAHOCTb, IIPOCTOTY, 0O€30MacHOCTh, HAJAEKHOCTh, HEOOXOIUMOCTb OOBSCHEHUS
sKcriepuMeHTa. JI000i ONBIT J0JIKEH CONPOBOXKIATHCS KOMMEHTApUSAMU MPETOAaBaTes.

Bo3Hukaromue mnayspl MOXHO MCIIONB30BaTh Ul OpPraHM3allMd JMajora co CTyAEHTaMy,
BBISICHEHMSI YCJIOBUM IPOBEJEHUS AKCIIEPUMEHTAa U NPU3HAKOB XMMHUECKUX peakuuil. HeoOxonuma
MIOCTAHOBKA LI€JM OIbITa — JJIsi 4Yero MPOBOJUTCS OIBIT, YTO HEOOXOJMMO TMOHATH B peE3yJbTaTe
HabmroeHn 3a skcriepuMeHToM. CrielyeT onucars Npudbop, B KOTOPOM ITPOBOIUTCS OMBIT; YCIOBUIL, B
KOTOPBIX OH MPOBOJUTCSA; JaTh XapaKTEPUCTUKY peakTuBaM. HeoOxoaqumMo opraHnnzoBaTh HaOJII0ICHUS
32 OMNBITOM CTYJAEHTaMH JJi BBIABJIECHUS INMPHU3HAKOB PEaKIUU U IPOBEICHUS aHalIM3a U MOMOYb
CTYJEHTaM C/eJlaTh COOTBETCTBYIOIINE BBIBOJBI U TeopeTnyeckoe obocHoBaHue. [Ipu moArotoBke k
IIPOBE/ICHUIO IEMOHCTPAILIMOHHOTO SKCIIEPUMEHTA PEKOMEHAYETCS UCII0Nb30BaTh yueOHOe ocodue u3
UHTEPHETA.

3aHATUST B AKTUBHBIX M MHTEPAKTUBHBIX (QOpMax pEeKOMEHIYeTCs MPOBOAUTH C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX CUMYJISIUI, TOCTAHOBKU MPOOJIEMHBIX U CUTYAallMOHHBIX 3aJlaHUM.
[IpoBenenue 3aHATUH B AKTUBHBIX M HMHTEPAKTUBHBIX (hopMax JOJDKHO OBITh HAlpaBlIeHO Ha
MHTEHCU(UKAIMIO Y4eOHOro mpollecca, YBEIMYEHHE JOCTYHOCTH 3HAaHUI, HAaBBIKOB U YMEHHIA,
aHayM3 y4yeOHOM MHQOpMalnMM, TBOPUYECKHM MOIXOJ K YCBOEHHIO yueOHOro marepuaia. B xoxe
MIPOBEJICHUS 3aHATUHN CTYAEHTHI TOJDKHBI YUUThCS (OPMYIHpOBaTH COOCTBEHHOE MHEHUE, MPAaBUIHHO
BBIPAXKaTh MBICIIH, CTPOUTH J10Ka3aTEIbCTBA CBOEH TOUKU 3pEHUS, BECTH JUCKYCCHIO, CIyIIATh IPYroro
YeJIOBEeKa, yBaKaTh aJlbTEPHATUBHOE MHEHHE, YTO JOJDKHO (POPMHUPOBATh HABBIKH, HEOOXOIMMBbIE
OyayuieMy CHEHMaTUCTy B MpodeccHOHATbHON  JesTeNbHOCTH. Peanmus3anuss aKkTUBHBIX U
MHTEPAKTUBHBIX METONOB TIIpM HM3YYCHMHM Kypca «XHMHsSI» BO3MOKHAa HA JIEKIUOHHBIX,

MPAKTUYECKUX/CEMUHAPCKUX U JIAOOPAaTOPHBIX ~ 3aHATHAX IyT€M TPOBEIACHUSA  JTUCKYCCHH,
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UCTOJNb30BAHUSI  KOMIIBIOTEPHBIX ~ CUMYJSIMHA, MOATOTOBKM W  3alIMThl  pedepaTUBHBIX U
HCCIIEIOBATENLCKUX Pa0OT.

[To pucuumimHe «Xumus» B paboueM yd4eOHOM IIJIaHE MPEAYCMOTPEHbI CaMOCTOSTENIbHBIE U
MHTEPaKTUBHbIE Yachl JUIs IPOBEACHUS IPAKTUYECKUX U JTa00OPaTOPHBIX 3aHATUH.

Wx nenb — popMHpOBaHUE CIIOCOOHOCTH CTYJEHTOB CAMOCTOSTENILHO BEIOUPATD 33a1a4l UCXOIs
U3 CBOMX MNpPO(ecCHOHAIBHBIX HHTEPECOB, IICHHOCTEH W BO3MOXKHOCTEH, OMpENensiTh CHOCOOBI H
MOPSIOK peLIeHUs 3ajad, J0OMBaThCS MX pealu3alliil B YCIOBHSX OIPAaHUYEHHBIX PECYpCOB H
BpeMeHH, 3(h(PeKTUBHO B3aMMOAEHCTBOBATh C APYTMMHU CTYJCHTAMU U MPENoAaBaTesIeM, IPEACTaBIsITh
pe3yabTaThl BHIIOJIHEHHOW paboThl B YCTHOM M muchbMeHHOW (opme. B wurore, camocrositenbHast
paboTa U UHTEPAKTHBHBIE Yachl TOJKHBI CIIOCOOCTBOBATH MPUOOPETEHHUIO HABBIKOB CAMOCTOSATEIIEHOTO
NPUHATHUS PELICHUM, UX peai3allid Ha IpPAaKTHKE, aJeKBATHOTO PEarMpoBaHUS Ha MPOUCXOAIINE
M3MEHEHMs, KOTOpble OyayT He0OOXOMMBI B Ipolecce Oyaylel npopeccuoHanbHOM e TeTbHOCTH.

CamocrosTenbHas pabota — 3T0 HauboJjiee BaXKHbIH IMyTh YCBOSHUS CTYI€HTaMU HOBBIX 3HAHHH,
YMEHHMH 1 HaBBIKOB B XO0/1€ U3yUYEHHS AUCUUILINHBL. OOpazoBaTelbHas 11€7b CAMOCTOSTENIbHON pabOThI
— OCBOCHHE METOJI0B XMMHYECKOM HayKH, YMEHHUs paboTaTh ¢ y4eOHOM M Hay4yHOW JIUTEpaTypoH,
IIPOU3BOJUTH PACYETHI, I10JIB30BATHCS XUMUYECKUM A3BIKOM.

BocnuratenbHast nenb — GpopMUpOBaHME TaKuUX 4YepT JUYHOCTU CTYJEHTa, Kak TPYyloJo0ue,
HAaCTOWYMBOCTb, TOBApHILIECKas B3aMMONIOMOIIb. Pa3BuBaroIias 11eJib — pa3BUTHE CaMOCTOSITEIbHOCTH,
MHTEJJIEKTYaJIbHBIX YMEHUN, YMEHUS aHAIU3UPOBATh SIBJICHUS U J€J1aTh BBIBOIBI.

CamocrosTenbHas paboTa SBJISETCS MCTOUHMKOM 3HAHUHM, CIIOCOOOM HMX HPOBEPKH,
COBEPIICHCTBOBAHMUS W 3aKperjeHus. OTOT BHJ JEATENBHOCTH CTYAEHTOB (OPMHUpPYETCS TOA
KOHTPOJIEM IpernoaBaTelis.

[Tpu oprann3anuy BHEaAyJUTOPHON CaMOCTOSITEILHON padOThI 10 AUCHHUIIIIMHE MPENo1aBaTEeo
PEKOMEHAyeTCs UCTOIb30BaTh CIEAYIOIUE (POPMBI:

* MOATOTOBKA U HalucaHue pedepaToB, AOKIAI0B, OUEPKOB U JPYTUX NMUCBMEHHBIX paboT Ha
3aJJaHHBIE TEMBI;

* BBINOJHEHHE JOMAIIHUX 3aJaHUil pa3sHOOOpPA3HOIO XapakTepa: pellleHue 3ajaad, mogoop u
U3yueHHE JTUTEePaTypHbIX HUCTOYHUKOB, MOAOOP HJUTIOCTPATHBHOIO M OMMCATENFHOIO MaTepuala Io
OTIENbHBIM pa3zienam Kypca B cetu HTepHeT;

* BBIOJIHEHWE WHIAUBUAYAIbHBIX 3aJaHUM, HANpPaBIIEHHBIX Ha pAa3BUTHE Yy CTYJEHTOB
CaMOCTOSITENILHOCTY W HMHHULIMATUBBL. VHIOUBUAyallbHOE 33JaHHE MOXKET MOJy4yaTh KakK KaKIbIi
CTYIEHT, TaK U 4aCTb CTYJEHTOB IPYIIIIBI.

Jl1 BBITIOJIHEHNST JOMAIIHUX U UHIMBUYaIbHBIX 3aJJaHUM, a TAK)KE MTOATOTOBKH CTYIEHTOB KO
BCEM BHJAM TEKYILIEro U MPOMEXYTOYHOTO KOHTPOJS PEKOMEHIYeTCS HCIOJIb30BaTh Yy4deOHbIE

nocobust u3 luTepHeTa.
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WNutepakTuBHBIE (HOPMBI O0YUECHHUS pealu3yIOTCs, TIaBHBIM 00pa3oM, BO BpeMsl MPAKTUYECKUX
3aHATUI. Bo Bpems 3THX 3aHATHH, TOMHUMO H3Y4EHHUS U OTPAOOTKH CHOCOOOB DPELICHUS THIIOBBIX
3ajJay, PErnoAaBaTelIo e yeT UCII0Ib30BaTh CIEeAyoLIe (POPMBI:

* JUCKYCCHIO, IUCIYT, Ae0aTbl, BO BpeMs KOTOPBIX CTYIEHTHl Ydarcsi (QOpMYyJIHpOBaTh
COOCTBEHHOE MHEHHE, NMPaBWILHO BBIPAXKATh MBICIH, CTPOUTH JIOKA3aTEIbCTBA CBOCH TOYKHU 3PEHHS,
BECTH CIIOp, CIIyIIATh IPYrOro YelI0BeKa, yBaXKaTh allbTEpHATHBHOE MHEHHE;

* UMHUTALMOHHYIO UTpy (NP HAJMYMU COOTBETCTBYIOIIEH Moxenu). [lannas ¢opma naér
BO3MOYKHOCTb aKTHBHO 3aJIeHCTBOBATh MMEIOLIMECS Yy CTYAEHTOB TEOPETUYECKHE 3HAHMI,
IIO3HAKOMUTBCS C MIOBEICHUEM CIIOKHBIX XUMHUUECKUX 00BEKTOB, OKa3bIBAET CUJIbLHOE YMOLIMOHAIBHOE
BO3JICHICTBHC;

* KOJUICKTHBHOE PEUICHWE TBOPYECKHX 3a/1ad. TeMaTHKa MpeACTOSsIIEero 3aHATHS TOJDKHA OBITh
cooOmieHa CTyAeHTaMm 3abiaroBpeMeHHO. Jlomyck K YYacTUIO B MEpONPHUSATHH MOXKET OBbITh
OpraHu3oBaH B (hopMe TecTa.

OTtnenbHBIE 3JIEMEHTHl MHTEPAKTHBHOTO OOYYEHHsI CIIEAYeT HCIIOJIb30BaTh NPU MPOBEICHUU
JICKIIWM:

* UH(OPMALTMOHHO-NIPOOIEMHYIO JIEKLIHIO, B KOTOPOH MaTepHall u3jaraercs ¢ UCHOoIb30BaHUEM
IPOOJIEMHBIX BOIIPOCOB, CPABHEHUEM PA3HBIX TOUEK 3PEHUS, MOXKET BKIFOUATh MUHU-IUCKYCCHUIO;

* JIGKIIMIO-TIPECC-KOH(EPEHINIO, K KOTOPOH CTYIEHTHI TOTOBAT AOKJIAIbIl JIUTEIHHOCThIO 5—10
MHUH, B COBOKYITHOCTH OCBEUIAIOIINE TeMy JieKnuu. [IpemamonararoTcss BOMPOCHI K JIOKJIAAUYUKaM H
JIOTIOJTHEHHU S IIPernoiaBaTers;

* JIEKLIMIO C 3apaHee OO0bABICHHBIMM olIMOKaMu. TeMaTHKa JIEKIIMU U KOJIMYECTBO OKUAAEMBIX
omnOoK 00bABIAIOTCS 3a0naroBpeMmeHHo. Ilepen nexnuell (QOpMUPYIOTCS TPYIIbI 3KCIEPTOB,
KOTOPBIE MTOCIIE JISKITUU 03BYUMBAIOT HAWJICHHBIE MU OIINOKY;

* IPOCMOTP U 00CYXk/IeHUE YUeOHbIX BUICO(DUIBMOB (HAIpUMEp, C KAHAIOB «XUMHUS — IIPOCTO»
wim «Hayka 2.0»). Ilepen mnokasom ¢uiabMa MpenoaaBareio HEOOXOIUMO IOCTaBUTh Iepen
CTY/ICHTaMH HECKOJIbKO KJIFOUEBBIX BOIIPOCOB, a MOcie GriibMa — COBMECTHO CO CTYIEHTAMH MOIBECTH

HUTOTH X O3BYYHUTDH IMOJIYUYCHHBIC BHIBO/IBI.

9. METOAUYECKHUE PEKOMEHJAIIMU CTYJAEHTAM 11O OPTAHU3ALIMN
N3YYEHUA JUCIIUITJINHBI

[TprMepHBIM y4eOHBIM IJIAHOM Ha W3Y4YE€HHE NUCUUIUIMHBI OTBOJIUTCS OAUH cemecTp. B koHie
IIPETyCMOTPEH DK3aMEH.

[Ipu mpernonaBaHUM TUCHMILIMHBI METOIMYECKU LeIecoo0pa3HO B KaXKAOM pasjienie Kypca
BBIIETTUTH HanOoJiee BaXKHbIE MOMEHTHI U aKLIEHTUPOBATh HA HUX BHUMaHUE 00y4aeMbIX.

[Ipennaraercs:
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* B [IEPBOM pA3/eJe 3a0CTPUTh BHUMAHUE HA IIUPOKUE BO3MOKHOCTH METOJA MOJIEKYJISIPHBIX
opOutaneit A OOBSICHEHHS XUMHUYECKHUX CBSA3eH W TIOCTPOCHHUS OHIEKTPOHHBIX CTPYKTYp. OH
JOCTAaTOYHO CJIOXKEH, TEM HE MEHee IUMPOKO MCIOJB3YyeTCd B KOJMYECTBEHHBIX pacyerax ¢
IIPUMEHEHUEM KOMIIBIOTEPOB

*BO BTOPOM paszzenie OOpaTUTh BHMMaHHE Ha LENHbIE M (POTOXMMHUYECKHE pEaKIHH,
poXoAdIe B atMochepe U UMEIOINe UCKITIOUYUTEIHHO BaXKHOE 3HAYCHHE JUIs )KM3HM Ha 3emuie. Ha
LIMPOKOE IPUMEHEHHE KaTAIN3aTOPOB B TEXHUKE.

* B TpeTbeM pa3jere OoOpaTUThb BHUMAHUE HA LIMPOKO MCIIOJIb3yeMbIE€ B HACTOALIEE BpeMs
pa3HOOOpa3Hble XUMHUECKUE UCTOYHUKH TOKA: IEPBUYHBIC U TOIJIMBHBIE 3JIEMEHTBI M aKKYMYJISITOPBI.

OOpaTuTh BHUMAHHUE HA CUHTE3 U IPUMEHEHUE Ha NPAKTUKE HOBBIX COEIUHEHUI: COeIMHEHUN
ONaropoIHBIX Ta30B, BBICOKOTEMIIEPATypHBIE TPOBOAHHUKH, CBEPXIPOBOJHHUKH, CYNEPUOHHKH,
GbysuiepeHsl, 3EeKTPONPOBOIAIINE TOJIUMEPDI, KIIATPaThl U CIOMCThIE COEAMHEHUS, KOHCTPYKIIMOHHAs

KCpaMHuKa U KOMIIO3HUTHI.

[Iporpamma coctaBieHa B cooTBercTBUU ¢ TpeboBanusimu OC BO HUAY MUHUOU k
00s13aTeTbHOMY MUHUMYMY COJIEp>KaHUsI OCHOBHOM 00pa30oBaTENbHON MPOrpaMMBbl 10 HAMPaBICHUIO

11.03.04 DnexTpoHMKA U HAHOZJIEKTPOHUKA.

Astop: noueHt kadenpst CIIP OTO, k. X. H. [To3nuses /. E.

Peniensent: 3aB. kadenpoit OTAuD, k.¢.-M.H., TOLEHT barskos O. B.
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