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1. HEJIU U 3AJJAYN JUCIHUTTJTINHBI
esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

[enbro OCBOEHUS AUCUHUIUIMHBL  SBJSETCS POPMUPOBAHUE Y CTYEHTOB LIEJIOCTHOTO
MPEJICTABICHUS O COBPEMEHHOM COCTOSTHUU U MEPCIEKTUBAX Pa3BUTUS XUMHUU,
€CTECTBEHHOHAYYHOT0 MUPOBO33PEHHSI, a TAKKE COBEPILIEHCTBOBaHUE MPOPECCUOHAIBHO-
MeAarorn4eckoi KyJabTypbl OyIyIIUX CIIEHUATHCTOB.

3agaun:

3amayaMy OCBOCHHMS JUCLUIUIMHEI SBJISIOTCS

- O3HAKOMJICHHUE CTYJICHTOB C OCHOBHBIMH TOJIOKEHUSMH OOIICH 1 HEOPTaHUYECKOM XUMUH,
AHAJTUTUICCKON XUMHH B (PU3NUECKON XUMUU;

- HAYYUTDb CTYACHTOB I1OJIb30BATLCA AJII KOHKPCTHBIX uenep"l TEMHU 3HAHUAMHU, KOTOPBIC OHHU
MPHOOPETAIOT B XOJIe M3YUYCHUS (PYHIAaMEHTAIBHBIX HAYK, IPYTHX 00MenpodeCCHOHATBHBIX U
CriICHyaJdbHbIX NUCHUIIIWH,

- IOBBICUTH YPOBEHB NPOGECCHOHATHHON KOMIETCHTHOCTH CTYACHTOB TIOCPEICTBOM
YCTAHOBJICHUSI CUCTEMbI MEXKITPEAMETHBIX CBSI3€H COJIEpKaHUS Kypca ¢ CoAep)KaHuEM
IPOPMIUPYIOMUX TACIUTLTAH

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.B
TpeGoBanus K npeABapUTeJIbHOI MOATOTOBKE 00y4al0IIerocs:

MaremaTuueckuii aHaJIn3

MonexkymsipHas Gpusuka

dusnuecKuil NpakKTUKYM IO MOJEKYJISpHON (pu3nKe
@u3NYECKUN IPAKTUKYM 110 3JIEKTPUYECTBY U MarHETU3MY
Pu3NYeCcKU IPAKTUKYM 110 MEXAHHUKE

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME TAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK MpealecTBYIIee:

TepmonuHaMuka 1 craTucTHUeCcKast (PU3NKa
Hayuno-nccienoBarensckas pabora

Meroasl U cpencTBa JIy4eBOW TNarHOCTUKU
3. OBPBEM JJUCHHHUITVINHBI

Oomast Tpya0eMKOCTh 2 3ET
YacoB 110 yueOHOMY ILIaHYy 72
B TOM 4HCJIE:

ayJUTOPHBIC 3aHATHS 42
CaMOCTOsTENIbHAs paboTa 20

4. INTAHUPYEMBIE PE3YJIBTATBHI OBYYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTIAHUPYEMBIMMU PE3YJIIbTATAMHU OCBOEHUSA
OBPA3OBATEJIBHOM ITPOT'PAMMBI

[1K-3.2: OueHuBaeT BIUSIHUE TEXHOIOTHUECKUX (aKTOPOB TUIIOBBIX PEKUMOB
TEPMUYECKON U XUMHYECKON 00pabOTKH Ha CBOWCTBA M CTPYKTYPY MaTE€pHAIOB

VYK-1.1: Ananusupyer 3aady, BblIejsis ee 0a30Bble COCTABIIAIONINE

VYK-1.5: PaccmaTpuBaer u npeajaracT BO3MOKHbIE BAPUAHTHI PEILIEHUS TOCTAaBIEHHOMN
3aJja4M, OLICHUBAs UX JIOCTOMHCTBA M HEJIOCTATKU

YK-8.1: Ananuzupyet pakTopsl BpeIHOTO BIHUSIHUS SJIEMEHTOB Cpe/ibl 00UTaHUS
(TEXHUYECKHX CPEJCTB, MPUPOIHBIX U COIMATBHBIX SBICHHIA).



5. BUJAbI KOHTPOJIA

Bunael koHTpONISL B cemecTpax:

3a4€CThI

| 6

6. A3BIK IIPEIIOJABAHUA

SI3BIK TIpenojaBaHusi: pyCCKU.

7. CTPYKTYPA U COAEPKAHUE JUCUUILIMHBI (MOLY.JIS)

Kon HaumeHoBaHue pa3jie/ioB u Bun Cemectp | YacoB | Uctou- | I[Ipumeuan-
3aHAT. TeM 3anaTus | / Kypc HUKH He
Pasnen 1. OcHOBBI 00mERd u
HEOPraHUYECKOW XMMHUH
1.1 |Ilepmommnueckuii 3aKkoH | JIek 6 2 JI1.1J11.4
XUMUYeCKuX dnemenToB .M. JI1.7J12.1
MeneneeBa U CTpOEHHUE aTOMa JI2.2
1.2 |Xwumuueckass cBs3b U cTpoeHue | Jlek 6 2 JI1.1J11.4
MOJIEKYJI J1.7
JI1.8J12.5
J12.6
1.3 |Heopranmueckue  coemuHeHus. |JIek 6 2
Teopust XMUMUYECKOTO CTPOCHUS
Pasnen 2. OCHOBHEIE ITOT0KEHHUS
(bU3HUYECKON XUMUHN
2.1 | OcHOBBI xuMudeckoH | JIek 6 4
TEPMOJTMHAMUKH
2.2 | XuMmudeckas KMHETHKA U Katanus | JIek 6 4 JJI1.2 JI1.5
JI1.9J12.4
2.3 | PactBOpHI Jlex 6 2
2.4 | OCHOBBI KOJZIOMIHON XUMHH Jlex 6 4 JI1.3
JI1.6J12.3
2.5 | OCHOBBI NIEKTPOXUMUHU Jlex 6 8
2.6 |Ilogroroska K 3aHATHAM, [ Cp 6 20
1a060paTOPHBIM paboTtam,
00paboTKa 1 aHAIHU3 Pe3yIbTaTOB
71a00paTOPHBIX PaboT
Paznen 3. JlaboparopHbie paboThI
3.1 |Usmenenue JIab 6 4
3JIEKTPONPOBOJTHOCTH PACTBOPOB
JJICKTPOJINTOB
3.2 | BopoponaHblii mokasareis. | JIab 6 4
BbydepHbie pacTBOpHI
3.3 |IloBepxHOCTHOE HaTsokeHue. | JIab 6 2
A icopOnus
3.4 |Omnpenenenue xecTKOCTH Boabl | JIab 6 2
3.5 |Koarymsimus koutonaHbIX cucteM | JIad 6 2




Crnncok 06pa3oBaTe/ibHbIX TEXHOJIOT Uil

1 | AKTHBHOE CilylIaHUE

2 |Wudopmannonnsie (IUPPOBBIE) TEXHOIOTHH

8. OIEHOYHBIE MATEPHAJIBI 1)1 IPOBEJEHUS TEKYIIEN 1
IMPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHouHbIe MaTEPHAJIBI /15 IPOBEIEHUs TeKyIel aTTecTanuu
Cwm. ITpunoxenue
8.2. OueHouHbIe MaTepUAJIbI /IS IPOBEIEHUs] MPOMEKYTOYHOI aTTecTallnu
Cwm. IIpunoxenue
8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

TpebGoBaHUs K PEUTHHT-KOHTPOJIIO

Cucrema HakomIeHUs1 6AJIOB

1. KonTposbHOE TeCTUPOBAaHUE MO KAKIOMY U3 MOJyJiel olleHuBaeTcs B mpenenax 30
0asioB.

2. ®opMa npoBeAeHHs TECTUPOBAHUS MO KKIOMY U3 MOJIyJIel — OTBEThl Ha 3 — 5
BOIIPOCOB (3aJ1aHMI1/3a71a4) B MUCbMEHHOM (hopMe B TeueHrue 60 MUHYT.

2. Texymias paboTa CTyIEHTOB:

- pedepatsl (Kakabli CTYICHT MOXKET HAIMCaTh U 3alTUTUTh pedeparsl) —3 0aa;

- YCTHBIE OTBETHI (pa3IMuHbIe BUJIbI paOOT HA CEMUHAPCKUX 3aHITHSIX) OLEHUBAIOTCS
npenoaaBarenem, ucxo/s u3 1 6anna;

HTOroBbIN OTYET: DK3aMEH .

9. VYYUEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE
TV CHUIIMHBI (MOJIYJIS)

9.1. PexoMeHnayemas Jureparypa

9.1.1. OcHoBHas JqUTEpaTypa

Indp Jlutepartypa

JI1.1 | Pocun, Tomuna, O6miast u Heopranuueckas xumus B 3 1. T. 1. O6mias xumusi, Mockaa:
IOpaiiT, 2024, ISBN: 978-5-9916-3816-6,
URL.: https://urait.ru/bcode/536244

JI1.2 | Kazun, [lnmuce, PycakoB, @usndeckas xumust, Mocksa: IOpaiit, 2024, ISBN: 978-5-534-
11119-4,
URL.: https://urait.ru/bcode/541891

JI1.3 | SIkxoneBa, Komnonmnas xumus, Mocksa: FOpaiit, 2021, ISBN: 978-5-534-05180-3,
URL.: https://urait.ru/bcode/472988

JI1.4 [CyBopoB, Hukonbsckuii, O0mias u Heopranudeckas XuMus. Bonpocs! u 3agauu, Mocksa:
HOpaiiT, 2021, ISBN: 978-5-534-07902-9,
URL.: https://urait.ru/bcode/474068

JI1.5 |Kontoxos, ITonos, AprembeBa, ['auok, Konecnuk, Jlannnsuyk, ['1azkoBa, BuieHckuid,
AdanacreBa, @uznueckas u koyutonaHas xumus. B 2 4. Yacte 1. Ouzndeckas Xxumusi,
Mocksa: Opaiir, 2021, ISBN: 978-5-534-08974-5,

URL.: https://urait.ru/bcode/473384




JI1.6 |[Mapkos, AnekceeBa, bpycHuiisina, MackaeBa, Komtonnnasa xumust. [Ipumeps! u 3anauu,
Mockaa: FOpaiit, 2021, ISBN: 978-5-534-02639-9,
URL.: https://urait.ru/bcode/472232
JI1.7 | Cxusp, Hproxk, ynerun, O6mias, Heoprauudeckas 1 OMOHEOpTaHHnIeCKask XUMHUS,
Mocksa: FOpaiit, 2021, ISBN: 978-5-534-08661-4,
URL.: https://urait.ru/bcode/474424
JI1.8 |KspoB A. A., Kymxos X. b., [lletoB P. A., Xumudeckas CBsI3b U CTPOCHHUE MOJIEKYI,
Hanpuuk: KBI'Y, 2021, ISBN: ,
URL.: https://e.lanbook.com/book/293489
JI1.9 |BbynanoB B. B., MakcumoB A. 1., Xumnueckas tepmoanHamuka, Cankr-IlerepOypr: Jlanp,
2022, ISBN: 978-5-8114-2271-5,
URL.: https://e.lanbook.com/book/209705
9.1.2. JlonoiHMTE/IbHAS IUTEPATYPA
Hudp Jlureparypa
JI2.1 |Oranecsn, [Tonkos, Illepbakora, bpenb, O6mias u HeopraHudeckas XxuMus, Mocksa:
HOpaiiT, 2024, ISBN: 978-5-534-16033-8,
URL.: https://urait.ru/bcode/535927
JI2.2 |Amnapues, Adonuna, O6mas xumus. COOpHHK 3aIaHHI ¢ IPUMEpaMu pelieHnid, Mocksa:
HOpaiiT, 2024, ISBN: 978-5-534-09072-7,
URL.: https://urait.ru/bcode/538836
J12.3 | demuna, I'omoBHeBa, ®uszndeckas u kotonaHas xumus, Mocksa: OOO "Hay4uHo-
m3narenbekuii entp MHOPA-M", 2024, ISBN: 978-5-16-019669-5,
URL.: https://znanium.ru/catalog/document?id=441418
JI2.4 |Haperukun J1.I'., Xumudeckas Tepmoauaamuka ¢ Mathcad. Pacuernsie 3amaun, Mocksa:
Wsnarensckuii Lientp PUO€, 2021, ISBN: 978-5-369-01479-0,
URL.: https://znanium.com/catalog/document?id=375165
JI2.5 |Margees E. 0., Ctpoenue atoma u xumuueckas cBsizb, Mocksa: PTY MUPDA, 2021,
ISBN:,
URL.: https://e.lanbook.com/book/218528
JI2.6 |I'pomosa E. 1O., Ctpoenue atoma. Xumudeckas cBsa3b, Kazans: KHUTY, 2017, ISBN: 978
-5-7882-2276-9,
URL.: https://e.lanbook.com/book/138457
9.3.1 Ilepevyens MPOrpaMMHOro obecreyeHust
1 | Kaspersky Endpoint Security 10 ams Windows
2 | Adobe Acrobat Reader
3 [Google Chrome
4  |WinDjView
5 [OpenOffice
9.3.2 CoBpemeHnHble npodeccuoHaIbHbIe 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE
CHCTEMBI
1 OBC «FOPAUT»
2 3BC IPRbooks
3 OBC «Jlaub»
4 OBC TBI'Y
5 OBC «ZNANIUM.COM»




10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Ayaur-1 Oo0opynoBanue

3-228 KOMIUIEKT y4eOHOU MeOenn, epeHOCHOW HOYTOYK, IPOEKTOp, IKPaH

3-408 KOMIUIEKT y4eOHOM MeOenn, epeHOCHOW HOYTOYK, TPOEKTOPHI, a0COpOIIHOMETD,
teaeOHBI, apEOMETP, OapOMETP aHEPOU I, IPEIIb, KOJIOHKH, MEIIIaJIKa MarHUTHAs,

11. METOAWYECKHUE MATEPHAJIBI JUISI OBYYAIOLINXCS IO OCBOEHUMIO
TACIATLITAHBI

VII. Metoauueckue yka3anust Jjisi 00y4arouXxcsi 0 OCBOCHUIO TUCIUTLINHBI

VYyeOHnast mporpamma

Pasznen 1. OCHOBBI OBIIEN 1 HEOPIT AHUYECKOM XUMMU

OcoOeHHoCTH TIpeIMeTa U3yUeHUs U 33/1a4 IUCHUIUIMHBI M €€ MEeCTO B CUCTEME HayK.
OCHOBHBIE 3Tanbl Pa3BUTUS XUMUHU. XUMUS U HAYYHO-TEXHUYECKUH niporpecc. OCHOBHbBIE TaIbI
pa3BUTHUSI AaTOMUCTHUKHU.

DKCnepuMeHTaIbHBIE TOKA3aTeNIbCTBA CIIOKHOU CTPYKTYpPhl aTOMa U MOJIETIU aTOMa.
Teopus bopa. KpanTossie uncna. [Ipunnun [laymu. [IpaBuno Xyusaa. Pazputue nonstust 06
3JeMeHTe (C JPEeBHEUIINX BPEMEH /10 HACTOSIIETO BpeMeHH). VIcTOpust OTKPBITHS XUMUYECKUX
3JIEMEHTOB U mpobiema ux kiaccudukanuu. Y cranopnenue .M. MenaeneeBbM nepuoanyeckoro
3akoHa (1869) u co3ganue UM NEPUOANUECKON CHCTEMBI 3JIEMEHTOB. 3aIl0JIHEHUE 3JIEKTPOHHBIX
ypoBHEH U MOoAypoBHEH (hopMUpoBaHUe AIEKTPOHHBIX 000104eK). Koncrpykuus [leproanueckoit
cucreMbl. DU3nyeckuil CMbICH JIeJI€HUs IpyIl Ha noarpynmnsl. [Ipupoaa nepuoguunoctu
KoHncTpykuus nepuoanueckoil cucteMsl (COBpEMEHHBIE BAPUAHTHI). 3HAYCHHE MTEPHOIUIECKOTr0
3aKOHa KaK ()yHJaMEHTaJIbHOTO 3aKOHA €CTECTBO3HAHUS TSl XUMUU, PU3UKU, aCTPOPU3UKH,
FEOXMMHH U JIPYTUX HayK.

XuUMHUECKas CBA3b U CTPOEHUE MOJIEKYJI. Pa3BuTHE npencTaBieHnii 0 XMMUYECKOM
CPOJICTBE U BAJIGHTHOCTH. THUIBI XUMUYECKOTO CBSI3bIBaHUA. VIOHHAs U KOBAJIEHTHAs CBS3b.
JloHOpHO-aKLEenToOpHas U JaTUBHAs CBSI3b. XMMHUYECKAsl CBA3b KaK IIEPEKPBbIBAHNE aTOMHBIX
opouraneit (AO); [1-, [1-, [1-cBsA3u. MeTo BaJICHTHBIX CBA3eH. XUMUYECKAs CBA3b C IMO3HUITHI
MeTo/1a MOJIeKyJIIpHbIX opOuTaneit (MMO). DnekTpoHHOE CTPOEHUE TUITMYHBIX Mpe/ICTaBUTENeH
HEOPraHMYEeCKUX, OPraHMUECKUX, HIEMEHTOOPraHMYECKUX, ONOOPraHMYECKUX, KOOPIMHALMOHHBIX
COCIMHEHU.

Heoprannueckas xumust. [Ipocteie BemecTtsa. CinoxHble BemecTBa. OCHOBHbBIE KIacChI
HEOPraHMYECKUX BEIIEeCTB: OMHAPHbIE COSMHEHNUS (OKCUABI, TUIPHIbI, HUTPHIbI, KapOUIbI,
O60pUIbI, TATTOT€HUABI U T.J1.), KUCIOTHI, OCHOBaHUs, coii. KommiekcHble coeinHeHus. OCHOBHBIE
MOHSITHSI XUMUH KOMIUIEKCHBIX coequHeHN. HoMEeHKIaTypa KOMIIJIEKCHBIX COEMHEHHMN.
N3omepust koMiuiekcoB. O01mas XxapakTepucTuka HemeTanaoB. CBOMCTBA MPOCTHIX BEIIECTB U
coeauHeHuit. O030p XUMHUECKUX AJIEMEHTOB 10 TPYIIaM U epruoiaM MepuoAnIecKOi CUCTEMbI
aneMeHToB. O0mIast xapakTepuctuka Mmetayios. Ll{enounsle MeTaIbl, MIET0UYHO3EMENbHbBIE
anemMeHThl. 3d-MeTamel. CBONCTBa OMHAPHBIX COSTMHEHUI, 00pa3yeMBbIX AIEMEHTOM (OKCH/IOB,
TUAPUIOB, HUTPUIOB, KapOUI0B U T.1.). CBONCTBA CIIOKHBIX COEIMHEHUMN: TUIPOKCHU]IOB, KUCIIOT,
COJIEH.

[IpennochuIkyu BOZHUKHOBEHHS TEOPUH CTPOEHUSI OPraHUYECKUX cOeTMHEHUN. PaboThl O.
®panknanga, A. Kexyne, A. Kynepa. OCHOBHBIE TTOJIOKEHUSI TEOPUU XUMHUYECKOTO CTpoeHust A.M.
bytneposa (1861). CtpykrypHas uzomepus. Crepeoxummuueckas runoresa 1. Baut-T'opda u XK.
Jle bens (1874). Kondurypamus u kondopmanus. [IpoctpancTBenHas nsomepus (ONTHIECKAs,
reoMeTpuueckas, oBOpoTHast). XUMHUYECKas U CTepeoXuMudeckas Tonosiorus. Momnekysl 6e3
XUMHUYECKHX CBSI3€H: KaTeHaHbl, POTOKCAHBI, y31bl. MosiekyspHbIi uct Mébuyca. CummeTrpust
MOJIEKY L.

Pazgen 2. OCHOBHBIE ITOJIOXKXEHUM S AHAJIMTUYECKOM XUMUU
Teopernueckre OCHOBBI aHAIUTHYECKONW XUMUHU. Kitaccudukanmst METOI0B aHATMTHYECKOM
XHUMUH.




MeTob1 37IEMEHTHOIO aHalin3a. JIoOKambHbIE METO/Ibl aHATM3a.MeTOo/Ibl pa3/ielieHus
BelecTB ((hU3uKO-XuMUYecKoe pasjaeiienne). KauectBeHHbIN aHanu3. Heoprannueckuii u
OPTraHMYECKHUI KaueCTBEHHbBIC aHAIN3bl. AHATUTUYECKUE TPYIIIbLI KATHOHOB, AHATUTHYECKHUE
rpynmsl aHnoHOB. Oprannueckuii ananu3. OTKpeITHE yIiIepoia U Bojopoaa. OTKpBITHE a30Ta.
OtkpeiTue cepbl. OTKphITHE ragoua0B. OTKpeITHE hochopa. OTKPHITHE KHCIOPOa.

KonmuaectBennsrii ananus. ['paBumerpudecknii ananu3. TpeOoBaHUS K OCaKIaeMON U
rpaBUMETpUYEeCcKOi popMme. [IpuMeHeHre rpaBUMETPUIECKOro METo1a (OIpe/IeICHIE METAILIIOB,
¢docharoB, CUIMKATOB).

TurpuMeTpruyecKrue METO bl aHAJIN3a: KUCIOTHO-OCHOBHOE, 0CJIMTEILHOE, OKUCITUTEIBHO-
BOCCTAaHOBUTEIHHOE, KOMIUIEKCOHO-METPUUYCCKOE TUTpOoBaHKE. CIIOCOOBI TUTPOBAHUS: MIPSAMOE,
o0paTHoe, KOCBeHHOE. MHanKalys KOHEYHON TOUYKH TUTpOBaHus. BaxkHeiline MeToab
pa3eiieHus: TUCTHIUIALMS, SKCTPAKINS, OCAKICHUE, COOCAKIICHHE.

DU3HKO-XUMHUUYECKHE METOIbI aHan3a. CreKTpodOoTOMETpHUS YIbTPaPHOIETOBOTO,
BHJINMOT'O U MH(PpaKpaCHOTO Jrarna3oHa. PEeHTreHoCTIeKTpaibHbIN (IIyOpECIICHTHBINA aHaJTN3.
[TorenmomeTpusi. MTOHOCENEKTUBHBIC AIEKTPOJIB B XUMHUYECKOM aHaJIn3e. XpoMarorpadus.

Pazzen 3. OCHOBHBIE ITOJIOXEHUA ®U3NYECKOU XUMUU

Tepmoxumus. Tepmoxumudeckue pacu€rbl. MeToabl TEPMOXUMHH. TeIrIoBOM 3P heKT
XUMHUYECKOoU peakiuu. OCHOBHBIE 3aKOHBI TepMOXUMUH. CTaHJapTHAS SHTAIBIUS 00pa30BaHMUS.
3akon ['ecca. 3aBucuMocTh TemnoBoro 3¢ dexra peakiuu ot TemrnepaTypsl. 3akon Kupxroda.
OOpaTuMOCTh XMMHYECKOH peakini. XuMU4Yeckoe paBHOBecue U ero cmemenue. [punmmmn Jle
[atenbe. @a3oBsie paBHOBecud. [IpaBuio ga3 ['n66ca. OcHOBHBIC TOHATUS TEPMOIMHAMUKHY.
[lepBblil 3aKOH TepMOJAMHAMUKU. BHYTpEHHsIA SHEPIUs U 3HTAIbIINS, SHTponus. Bropoe Hauano
TEPMOJIMHAMUKHU U «TEIUIoBas cMepTh Beenennoi». TpeTbe Hauano TepMOAMHAMUKHI. DHEPrUs
['uG6ca.

CkopocTh XuMHUeCcKOil peakiuu. KnHetnueckoe ypaBHEHUE XUMUUECKOW peaKIIvHy.
[Topsinok peakiuu. MeTobl onpeaesieHus nopsaka peakuinu. CIoXKHbIe peakIuu. 3aKOH
JeMCcTBYIOIUX Macc. KHHETHKa TeTepOreHHbIX XUMUUECKUX peaklfii. 3aBUCUMOCTbh CKOPOCTHU
XUMHUYECKON PEaKIMK OT TEMIIEpATypbl. Y paBHeHUE AppeHuyca. BiusiHue KoHLeHTpanui
pearupyomux BEIECTB U 1aBIE€HUS HA CKOPOCTh XMMHUYECKOH peakunu. BiusiHre MoBEpXHOCTH
COINPUKOCHOBEHMSI U ITPUPOJIbI PEATEHTOB Ha CKOPOCTh XMMHUECKOH peakunu . Katanus.
I'omorennslit kaTanu3 ['ereporeHnslil karanus. ABTokaTanu3. @epMEeHTaTUBHBIN KaTalu3.
Wurubuposanue. DHeprus akTUBALIMY.

XapakTepUCTUKU pacTBOPOB. BoaHble 1 HeBoIHBIE pacTBOpUTENH. CrIOCOObI BHIpAXKEHUS
cocrasa pactsopa. KoHuenTpanus pactBopos. AKTuBHOCTB. PactBopumocTs. IIponecc
pacTBopeHus. TepMoauHaMUKa Ipolecca pacTBOpeHUs. D0y nockonus U kpuockomnus. OcMmoc.
OcmoTtHueckoe faBneHue. J[aBaeHne HachIEHHOT O apa pacTBopoB. 3akoH Payns |-it 3akon Payns
(ToHOMeTpHuueckuii). |1-i 3akoH Payns (90ymnockonuueckuii 1 Kpuockonudeckuii). Teopust
ANIeKTposInTHYecKOr aucconuanuu. [Ipouecc nucconumanyu. PactBopsl 21neKTpoiauToB. CuibHbIE U
cy1abble 3JIEKTPOIUTHI. PacTBOPHI ClIaObIX AJIEKTPOIUTOB. PacTBOPBI CUIIBHBIX AJIEKTPOIUTOB. CHita
anekTpoiuToB. Crenensb nuccornmanuu. Koncranta aucconunanuu. 3akoH pazoasienus OcTBaibaa.
[Tpoussenenue pactBopumocT. MoHHOE mpousBenenue Boabl. Bogoponnsiii nokaszarens (pH).
Bbydepusie pactBopsl. Bydepnas emxocts. ['nnponus coneil. XKectkocTs Bobl. CriocoObI
yCTpaHEHUs )KeCTKOCTH BoJbl. OOpaTHBIM ocMoc. DnekTpoaunanus. TepMuyeckuit cnocoO.
PearenTHOE ymsAryeHue.

JHucnepcHoe cocTtosiHue BemlecTBa. TepmonuHamudeckue gaspl Ha (a30BOil [uarpamme.
Konmouns! u komtonansie pactBopsl. Knaccudukanus aqucnepcHsix cucreM. CTpoeHrne MUIEIIIBL.
CBoiiCTBa M IPUMEHEHUE KOJUIOUIHBIX PACTBOPOB. 301U U relu. A3p030iH, IbIMbL, TYMaHBI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U UX COCTaBIIEHNE. XUMHUECKUE UCTOYHUKU
ANEKTPUUECKON 3HEPrUH. DNEKTPOIHbIE NOTeHIHANbl. HanpaBieHne NpoTekaHns OKUCINTEIbHO-
BOCCTAHOBUTEJIBHBIX pEaKIUi. DIEKTPOXUMUYECKHE Mpoliecchl. ['albBaHUUECKUI JIEMEHT.
Koppo3us metannos. PaBHoBecue Ha rpaHulie METaI-pacTBOpP. DIEKTPOAHbIN MOTeHIHAaI. Py
HaNpsDKeHUH MeTaiuioB. YpaBHeHne HepHera. DnexkTponns. 3aKoHbI 3JIEKTPOIIU3



[1nanbl 1 MeTOOUYECKHE YKa3aHUs MO MOJATOTOBKE K MPAKTUYECKUM (CEMUHAPCKHIM)
3aHATHUSM, BBIITOJIHCHHIO JJAOOPATOPHBIX PabOT

[Tnan nabopatopHBIX pabOT ¥ METOAUYECKUE PEKOMEHIAIINH 10 TIOJIOTOBKE K HUM
pa3paboTaHbl B COOTBETCTBUU C TPOTrPaAMMON TUCHUIUTUHBI « XUMUS» U MPEAHA3HAYEHBI JIJIs
MIPOBEICHUS JIA0OPATOPHBIX 3aHATHH U JUISI CAMOCTOSITEIIBHON TTOJTOTOBKHU CTYACHTOB.

JlaGopaTopHble pabOThI IO JUCIUILIMHE « XUMHUS» SBISIOTCS OJHOM M3 BaKHEHITNX (GopMm
00yYeHUs CTYIEHTOB U MTPOBOJIATCS C LETBI0 YIUIYOJICHHS U 3aKPEIJICHUsI 3HAHUM, IPUBUTHS
HAaBBIKOB IOMCKa, 0000IICHUS U U3JIOKCHUS MaTepHaa.

JIaGopaTopHBIi MPAKTUKYM 1O JUCIHUILTHHE « XUMUSD) TIO3BOJISET CTYACHTY MPUATH K
MPaBUILHOMY MOHUMAHHIO B3aUMOCBSI3H MEXK]Iy TEOPUEH U PAKTUKON IKCIIEPUMEHTA, 3aKPEITUTh
TEOPETUUECKHUE 3HAHUSI U IPUBUTH OIPE/ICIICHHBIC HABBIKKA B HAYYHOM paboTe ¢ UCIOIb30BAHUEM
COBpeMeHHOTO 00opyoBaHus. PaboTa B 1abopaTopuu TakyKe MOBBIIIAET HHTEPEC U YIITyOIsIeT
MMOHUMaHUe JICKIIMOHHOTO MaTepraiia. [IpoBoasaTcs cieayromnye 1ad0opaTopHbIe 3aHITHS:

JlaGopaTopHbIie pabOThI

(] JJaboparopnas padota Ne 1. FI3MeHeHHE 3JEKTPOIPOBOTHOCTH PaCTBOPOB
3JICKTPOJIUTOB

(] JJaboparopnas padota Ne 2. BomopoaHbiii mokasareinb. bydepHbie pacTBOpPBI.

(] JJaboparopnas padota Ne 3. [ToBepXxHOCTHOE HaTsDKEHUE. AICOPOITHS

[] JlaboparopHuas padota Ne 4. Onpenenenue KeCTKOCTH BOJIbI

(] JJaboparopnas pa6ota Ne 5. Koarynsiiust KOJUIOUIHBIX CHCTEM

K BrImoHEHUIO Ta00paTOpHON PabOThI CTYJAEHT JOIYCKAETCS JIUIIb TOCIIE TPOBEPKHU
MIperno/1aBaTesieM CTEIeHH ero TOTOBHOCTH K pabote. K ciienyromieii paboTe J0ImycKarTCs

CTYJICHTBI, TIOJIHOCTHIO0 O()OPMHBIINE PEIBIAYITYIO PaOOTy M MOATOTOBUBIIHUECS K BBITIOJHEHHUIO
HaCTOSIIEH.

Mertoandeckre peKOMEHIAIIUH 110 OPTaHU3AI[UH CAMOCTOATEIIFHON PabOTHI

[NocynapcTBeHHBIM 00pa30BaTEIBHBIM CTAHIAPTOM BBICIIETO MPOGECCHOHATHLHOTO
06pa3OBaHI/I9[ npeayCcMaTpuBacTCA BhIACIICHUEC B YUCHBIX I1JIaHAX BY30B BPEMCHH, OTBOJMMOI'O Ha
CaMOCTOATENIbHYIO (BHEAYAUTOPHYIO) pabOTy CTYACHTOB.

I'maBHOe B Takol paboTe — 3TO ee MpaBHIbHAs OpraHU3alus, KOTOpasl BKJIIOYaeT B ce0s
TUTAaHUPOBAHKE, 33/1aBa€MOE TEMAaTHIECKUMH TUITAHAMH U TTOCIIEI0BATEIFHOCTHIO H3YUCHUS
JUCHUITIINH.

CamocrosTenbHas padoTa Mo AUCUUILIMHE «XUMHUS» MPOBOJIUTCS C LIEJIbI0 YIIyOneHus u
3aKPCIUICHUA MOJYUCHHBIX B XO0A€ JICKIUOHHBIX 3aHSITHNU 3HAHUHU U HpI/I06p€TeHI/I€ HAaBBIKOB
II0JIb30BaHU peKOMeHHOBaHHOﬁ J'II/ITepaTypOI\/'I , HABBIKOB HAYYHOT'O UCCJICJOBAaHMUA.

CamocrosiTenpHast paboTa HaAYMHAETCS C pabOTHI HAJl IEKIIMOHHBIM MaTepuaiom. OHa
BKJIIOUAET KOHCTIEKTUPOBAaHUE JIEKIUH U MOCIeNyolIyo paboTy Haa HuMU. [lpu
KOHCIICKTUPOBAHUU JICKIITUU PEKOMCHAYCTCA Ha Ka)KI[Oﬁ CTpaHUIEC OCTABJIATH IMOJIA AJIA
MOCJIEYIOIUX 3aMUCel B TOTIOJTHEHUE K KOHCIICKTY.

[Ipu paGoTe Haa TEKCTOM JIEKIIUHU CTYJICHTY CJIEyeT 0OOpaTUTh 0CO00€ BHUMaHUE Ha
HpO6J’I€MHLIC BOITPOCHKHI, ITOCTABJICHHBIC NPCIIOAABATCIIEM IIPU YTCHUH JICKIHWH, a4 TaK XK€ Ha €TI0
3aJJaHie U PEKOMEHIAIIHH.

[TepedyeHs BOPOCOB TSI CAMOCTOSITENHFHON pabOTHI

1. OcHOBBI 001IIEH ¥ HEOPTAaHMYECKONH XUMUU

1.1. MecTo IUCHUIUIMHBI B CUCTEME HAYK.

1.2. Koncrpykuus [lepuonnueckoi CUCTEMBI.

1.3. KoHCTpyKIHS TEPUOTUIECKON CUCTEMBI (COBPEMEHHBIE BAPUAHTHI).

1.4. 3navyeHre NEPUOANYECKOTO 3aKOHA KaK (DyHAaMEHTaIhHOTO 3aKOHA €CTECTBO3HAHMUS
JUTSE XUMUH, PU3UKH, acCTPOPU3UKU, TECOXUMHUU U IPYTUX HAYK.

1.5. DnexkTpoHHOE CTPOCHUE TUITMYHBIX IPEICTaBUTENIeH HEOPTAaHUYECKUX,
OpPTaHUYECKUX, dJIEMEHTOOPTaHUYECKUX, OMOOPTaHUYECKIX, KOOPAMHA-IIMOHHBIX COSTUHEHUH.

1.6. O030p XUMUYECKHUX DJIEMEHTOB I10 TPYIIIaM U TIEPUOIaM MEPHOJNUECKON CHCTEMBI
HIIEMEHTOB.



1.7. OOGm1ast xapaKTepUCTUKA METAIIIOB.

1.8. IllenounbIe METAITBI, IEIOYHO3EMETHHBIC JIEMEHTHI.

1.9. 3d-meTabL.

1.10. Crepeoxumuueckas runotesa S. Baut-I'odpda u XK. Jle bens (1874).

1.11. Xumudeckas u crepeoxuMuueckas Tornojaorus. MosekyaspHblil tuct Méodunyca.
1.12. CuMMeTpusi KpUCTAJLIOB.

2. OCHOBHBI€ IOJIOKEHHUS aHATTUTUYECKON XUMHUHU

2.1. Oprannyeckuii aHaIu3.

2.2. IlpuMeHeHne TpaBUMETPUUECKOT0 METO 1A (OMpeeICHHE METAILIIOB, (ocdaToB,
CUJIMKATOB).

2.3. Uuaukanusi KOHEYHOU TOYKU TUTPOBAHMUS.

2.4. NoHOCENEKTUBHBIE 3JIEKTPObl B XUMUYECKOM aHAJIU3E.

2.5. PeHTreHOCIeKTpaibHbIM (PIIyOPECIICHTHBIN aHAJIH3.

3. OCHOBHBIC TTOJIOKEHUS (PU3UICCKON XUMHUH

3.1. TepmoxuMHYECKHUE PACUETHI.

3.2. OGpaTUMOCTh XUMUYECKOU PEAKIUH.

3.3. ABToKaranus.

3.4. ®epMeHTATUBHBIN KaTalu3.

3.5. Uarubuposanue.

3.6. BoaHble 1 HEBOJHBIE PACTBOPUTEIIH.

3.7. Ocmoc. OcMOTHYECKOE JaBJICHUE.

3.8. MonHoe npousBeneHue Bosl. Bomopoausiii mokasarens (pH).
3.9. Bydepnsie pactBopsl. bydepHas eMKOCTb.

3.10. JKecTkoCTb BOJBI.

3.11. CriocoOsl ycTpaHeHUs )KECTKOCTH BOJIBI. 30JIM U TellH.
3.12. A3po307u, AbIMbI, TYMaHBbI.

3.13. XuUMHUYECKHE UCTOYHUKH DJICKTPUUECKON SHEPTHUU.
3.14. T'anbBaHUYECKHI DJIEMEHT.

3.15. Koppo3us mMeTasnios.

Pexomenparu o pabore ¢ yueOHOIM ¥ HAYYHOU TUTEpaTypOit

He Bce Bompocs! mosiexarue u3y4eHuto OyayT JOCTATOYHO MOJIHO PACKPBITHI Ha
nexkuusax. OTaenbHble BOIPOCHl OyAyT OCBEIIEHBI HEOCTATOYHO MOJHO UM BOOOIIE HE Oy Iy T
3aTpoHyThL. [103TOMY HEOOXOAMMO CPAaBHUTH MEPEUEHb PACCMOTPEHHBIX B JIEKITUSX BOTIPOCOB C
MepevYHeM, KOTOPBIN NMPUBEICH B MPOrpaMMe Kypca Mo TaHHOW JUCITUIUINHE, U U3YyUUTh PSiJT
BOIIPOCOB T10 YUYE€OHBIM MOCOOUSIM, TOTIOTHSS KOHCIIEKT JieKiuii. CeayeT XOopoIio MOMHHUTb, YTO
pabota ¢ yueOHBIMU TTOCOOUSIMH TOJKHA OBITH HAIIpaBJIeHA HAa MOMCKH OTBETOB HA MOCTABJIEHHBIE
B [IpOTpaMMe BOIIPOCHI.

[Tpu paboTe Hax TeMaMu, KOTOPbIE BHIHECEHBI /ISl CAMOCTOSITEIFHOTO U3yUYeHUS,
CTYJIEHT JIOJDKEH caM BBIACTUTH Harboliee BaxHbIE, Y3IIOBbIe TPoOieMbl. PesynpTaToMm
CaMOCTOSITENILHON paObOThI JOMKHO CTaTh COOCTBEHHOE CAaMOCTOSITENTFHOE MIPEICTABIICHHE
CTyJIeHTa 00 U3yUEHHBIX BOIIPOCAX.

[Ipu moAroTOBKE K MPAKTUUECKUM 3aHATHSIM CJIETyEeT UCIOJIb30BaTh B OCHOBHOM JIEKIIMU U
KHUTU U3 NPUBEAEHHOTO BBILIE CITUCKA OCHOBHOM U MO KETaHUIO JOTOJTHUTENBHOU TUTEPaTyPHI.
Hwxe npuBeneHa pa3OuBKa TUTEPATyPHI 110 TEMaM.

Crnenyer 4eTKo 3HaTh ONPEAENICHUs, JOTOIHATh KaXKIbIi TEOPETUUECKUN BOIIPOC
COOTBETCTBYIOUIUMHU TPUMEPAMH.

PexoMeHnaanuu 1o noJAroToBKe K NPakKTUYECKUM 3aHATUSAM, KOHTPOJIbHBIM paboTawm,
DK3aMEHY

CaMocTosTenbHOE U3yUYeHHEe AUCIUITIIMHBI [1el1eco00pa3Ho HaYMHaTh, 03HAKOMUBIIIKCH C
IPOrpaMMOM TUCHUIUIMHBI U TPEOOBAaHUSAMHU K MUHUMYMY COZEpKaHUs, SHAHUSIM U YMEHHSIM T10
JAHHOW JUCLMILIMHE. YACHUB OOLIYI0 CTPYKTYPY Kypca, TO3HAKOMHBIINCH C 3a4ETHBIMU



BOIIPOCaMH, MO’KHO TIEPEXOIUTh K €r0 MOATAITHOMY H3yUYEHUIO, TIPUBIIEKAs JJII STOTO MaTEPHUAIBI
JIEKIIUH ¥ PEeKOMEHI0BAHHYIO YUYEOHYIO JTUTEPaTypy.

N3ygast mucuuruimay, He0OX0IUMO TOOUTHCS TTOJTHOTO YCBOCHHSI €€ TEOPETUIECKUX OCHOB,
HAYYUTHCS IPUMEHSTh TEOPSTHUECKUE 3HAHUS IS PEIICHUS MpakTHuecKuX 3aaa4. Coaeprkanue
HE3HAKOMBIX TEPMHUHOB, BCTPETUBIINXCS B TIPOIIECCE OCBOCHHS YIEOHOTO MaTepualia, MOKHO
BBISICHUTB IPU TIOMOIIY CIIPABOYHOMN JIUTEPaTyphl. boliee ClI0KHBIE BOIIPOCH! YTOUHSIOTCS Ha
KOHCYJIbTAIMSX C MPeroiaBaTesieM Kadeapsl.

CrnemyeT 4eTKO 3HATh OINPEICICHHUS, IPUHIIMIIBI, TOTIOTHITH KaXK[bIii TEOPETUICCKHIA
BOIIPOC COOTBETCTBYIOIIUMU MPUMEPAMH U TpadUKaMH.

DK3aMeH N0 AUCUUIUINHE BKIIIOYACT:

*YCTHBII OTBET Ha 2 SK3aMEHAIIMOHHBIX BOTIPOCA,

*peIlIeHIEe 3391

*pe3yJIbTaThl PEHTUHT-KOHTPOJIS.

[Tpu o1leHKe YCTHOTO OTBETA HA 3K3aMEHAIMOHHBIN BOIIPOC IPUHUMAETCSI BO BHUMAHHUE:

1) nonHOTa, TITyOMHA OCBEUICHHS BOTIPOCA, JIOTHKA M apTyMEHTHPOBAHHOCTh

W3JIOKCHHS MaTepHaa;

2)yMEHHUE CBSI3bIBATH TCOPUIO C TPAKTHUKOW, NPUMEHSATH IOJTY4YCHHBIC

3HaHUS JUIsl aHAJIM3a OyayIieH 1esTeIbHOCTH;

3)yMeHue WLTIOCTPUPOBATh TEOPETHUECKUE MTOJIOKEHHSI IPUMEPaMU;

4)KyJbTypa pPeuHu.

B xoze sk3aMeHa nperoaaBaTellb UMEET MPaBo 33/1aBaTh JOMOJHUTEIbHBIC BOIIPOCHI.



