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1. HEJIM U 3AJIAYU JUCIHHUTIJINHBI
Hean ocBoOeHNs AUCHUNIIMHBI (MOIYJISA):

Llenbi0 OCBOCHMS JUCHUIUIMHBL  SIBISIETCS (JOPMHUPOBAHUE Y CTYACHTOB LIEIOCTHOTO
IIPEACTABIICHUS O COBPEMEHHOM COCTOSIHUM U IIEPCIIEKTUBAX Pa3BUTUSA XUMUH,
€CTECTBEHHOHAYYHOI'O MUPOBO33PEHHS, a TAK)KE COBEPILICHCTBOBAHHE IPO(eCCHOHATIBHO-
Me/1arOrMYeCKON KyJIbTYPhI OyIyIIUX CHEIHAINCTOB.

3amaun:

3aayaMy OCBOCHHUS JUCLIUIUINHBI SIBJISIOTCS:

- 03HAKOMJICHHE CTY/IEHTOB C OCHOBHBIMHU MOJIOKEHUAMHU OOIIEH U HEOPTaHMUECKOW XUMUH,
AQHATTUTHYECKOW XUMUH U (PU3NIECKON XUMUH;

- Hay4UTb CTYJECHTOB II0JIb30BATHCA U KOHKPETHBIX LIeJIEH TEMH 3HAHUAMHU, KOTOPBIE OHU
IpUOOpPETaIOT B X0/1€ U3y4eHUs (PyHIaMEHTAIBHBIX HAYK, IPYTUX 001enpo(ecCHOHANBHBIX U
CICLIMAJIbHBIX JUCLHUILINH;

- IOBBICUTbH YPOBEHb IPOPECCHOHATBHON KOMIIETEHTHOCTH CTYJIEHTOB IIOCPEJCTBOM
YCTaHOBJIEHMSI CUCTEMBI MEXIIPEIMETHBIX CBSI3€H COAEPKAHUS Kypca C COAECpKAHUEM
IpOGMINPYIOIINX TUCIUIUIMH

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
ukn (paznen) OIl: B1.B
TpeOoBaHus K NpeABAPUTEIbHOI MOAT0OTOBKE 00y4al0IIerocs:

MaremaTnueckuil aHaJIn3

MonekynsipHas ¢pusnka

Ou3NUECKUI MPAKTHKYM TI0 MOJIEKYJISIpHON (hU3HKe
®u3nyeckuil NPaKTUKYM 110 IEKTPUYECTBY U MarHETU3MY
Pu3nUeCcKul IPAKTUKYM 10 MEXAHUKE

JAucuunianHbl (MOAYJIHM) M MPAKTHKMH, VISl KOTOPbIX OCBOCHUE JAHHOM TUCHMILIHHBI
(MoayJsis) He00X0AMMO KaK MpealiecTBYIOLIee:

TepMOI[I/IHaMI/IKa N CTaTUCTUYCCKaA (1)I/I?,I/IKa
Hay‘lHO'I/ICCJ'ICI[OBaTeJ'IBCKaH pa60Ta

Mertonsl ¥ CpelCcTBa Iy4€BOU TUarHOCTUKU
3. OFBEM JUCHHUIIVIMHbI

O0nas TPYA0EMKOCTh 23ET
YacoB no yueOHOMY MJIaHy 72
B TOM 4HCJIe:

ayJIMTOPHBIC 3aHITHS 42
camocTosITeNIbHasl paboTa 20

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

[1K-3.2: OueHuBaeT BIUSIHUE TEXHOIOTUYECKUX (PAKTOPOB THITOBBIX PEXKUMOB
TEPMUYECKON U XUMUYECKOH 00pabOTKH Ha CBOWCTBA U CTPYKTYPY MaTepHUajoB

VK-1.1: Ananuzupyer 3a1ady, BeIJIEss €€ 0a30BbIE COCTABIISIONINE
VYK-1.5: PaccMaTpuBaet u npeajiaracT BO3MOKHbIE BAPUAHTHI PELLICHUS TOCTABIEHHOMN
3a71a4M, OLICHUBAs UX JOCTOMHCTBA U HEIOCTATKU

VYK-8.1: Ananuzupyet GpaxTopbl BpEAHOTO BIHSHUS YJIEMEHTOB CPEIbl OOUTAHUS
(TEXHUUYECKUX CPEACTB, MPUPOJTHBIX M COUATBHBIX SIBICHUH ).



5. BUAbI KOHTPOJIA

Buael KOHTpOIs B cemecTpax:

3a4CThl

| 6

6. SI3BIK IIPEIIOJJABAHUA

SI3BIK NIpenogaBaHusi: pyCCKUM.

7. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAY JIS1)

Kon HaumeHoBaHue pa3jiesioB U Bun Cemectp | HacoB | Uctou- | Ilpumeuan-
3aHAT. TeM 3anaTus | / Kypce HUKHU ue
Pazmen 1. OcHoBBl oOmIEH u
HEOPraHWYECKON XUMHH
1.1 |Ilepuonuueckuit 3akoH | JIex 6 2 JI1.1J11.4
XUMHYEeCKuX oanementoB .M. JI.7J12.1
MeneneeBa v CTpOCHHUE aTOMa J2.2
1.2 |Xummueckas cBsi3b M crpoeHwue | JIex 6 2 JI1.1J11.4
MOJIEKYJI JIL.7
JI1.8J12.5
JI12.6
1.3 |Heopranwmueckue coenunenus. | JIex 6 2
Teopust XMMHUYECKOTO CTPOCHUS
Paznen 2. OcHOBHBIE MTOJTOKEHHUS
(bU3HYECKON XUMUN
2.1 |OcHoOBBI xumuueckoi | Jlex 6 4
TEPMOJIMHAMHKHI
2.2 | Xumuueckas KWHeTHKa u Katanms | JIex 6 4 JI1.2 JI1.5
JI1.9712.4
2.3 | PactBOpHI Jlex 6 2
2.4 | OCHOBBI KOJUTOMTHON XUMHH Jlex 6 4 JI1.3
JI1.6J12.3
2.5 | OCHOBBI DIIEKTPOXUMUHU Jlex 6 8
2.6 [IToaroroska K 3asTHsIM, | Cp 6 20
1a60paTOPHBIM paboTtam,
00paboTKa 1 aHaJIu3 pe3yIbTaTOB
71a00paTOPHBIX paboT
Paznien 3. JlabopaTopHbie paboThI
3.1 |U3menenue JIab 6 4
3JIEKTPOIPOBOJHOCTH PACTBOPOB
HIIEKTPOJIUTOB
3.2 | BomopomHsrii nokasaredb. | JIab 6 4
bydepuble pacTBOpHI
3.3 |[loBepxHOCTHOE HaTsDKeHwue. [ J1ao 6 2
AnicopOnus
3.4 | Onpenenenue >xecTkocTy Boabl | JIad 6 2
3.5 | Koarynsmus KOJIJTOUAHBIX [ JIab 6 2

CHUCTCM




Cnucok o0pa3oBaTe/IbHbIX TEXHOJIOTH I

1 |AxrtuBHOe ciymanue

2 |Wndopmarmonnsie (1iudpoBbIe) TEXHOIOTHH

OaJlIOB.

8. OHEHOYHBIE MATEPHAJIbI JI51 IPOBEEHUA TEKYIIEA "
IMPOMEXYTOYHOU ATTECTALLUU

8.1. OneHo4HbIe MaTEPHUAJIBI IJIsl IPOBEeHUS TeKYIIeld aTTecTaluu
Cwm. Ilpunoxxenue
8.2. OneHoYHbIe MaTEePHUAJIbI IJIsl IPOBEIEHUS MPOMEKYTOYHOM aTTECTALMHU
Cwm. Ilpunoxxenue
8.3. TpeOoBaHUs K PETUHT-KOHTPOJIIO

TpeboBaHust K pEUTUHT-KOHTPOJIIIO
Cucrema HakormieHus1 6aJUI0B
1. KoHnTponbHOE TECTUPOBAHUE IO KAXKIOMY U3 MOJyJIel olleHuBaeTcs B npenenax 30

2. ®opMa NpoBEACHUS TECTUPOBAHUS 110 KAKJIOMY U3 MOJIyJIel — OTBETHI Ha 3 — 5

BOTIPOCOB (33a[aHMii/3a/1a4) B MUCbMEHHON opme B TeueHne 60 MUHYT.

2. Tekymrast paboTa CTyI€HTOB:
- peepatbl (Kaxablii CTYJJCHT MOXKET HAIKCATh U 3alIUTUTH pedepatsl) —3 Oaia;
- YCTHBIE OTBETHI (pa3IMyHbIe BUIBI pa0OT HA CEMUHAPCKUX 3aHATHUSX) OLCHUBAIOTCS

npenojasatesieM, ucxonas u3 1 0amia;

HMToroBelit oT4YeT: DK3aMEH .

9. YYHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE

JUCHUITTIMHBI (MO YJIA)
9.1. Pexomenayemas iureparypa

9.1.1. OcHoBHasi IMTEPATYpPa

HIudp

Jlureparypa

J1.1

Pocun, Tomuna, O6mas u Heopranudeckass xumus B 3 T. T. 1. OGmias xumusi, Mocksa:
HOpaiiT, 2024, ISBN: 978-5-9916-3816-6,
URL.: https://urait.ru/bcode/536244

Jd1.2

Kazun, [Timuce, Pycakos, ®usndeckas xumus, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-
11119-4,
URL.: https://urait.ru/bcode/541891

J1.3

Sxornesa, Kommonmanas xumusi, Mocksa: FOpaiit, 2021, ISBN: 978-5-534-05180-3,
URL.: https://urait.ru/bcode/472988

J1.4

CyBopoB, Huxonbckuii, O01iast 1 Heopranudeckas XxuMus. Bornpocs! u 3agaun, Mocksa:
IOpaiir, 2021, ISBN: 978-5-534-07902-9,
URL.: https://urait.ru/bcode/474068

J1.5

Kontoxos, [Tonos, AprembeBa, ['auok, Konecuuk, lanunbuyk, ['na3skoBa, Bunenckui,
AdanacweBa, ®usnueckas u koutouaHas xumus. B 2 4. Yacte 1. Gusndeckas Xumus,
Mockga: FOpaiit, 2021, ISBN: 978-5-534-08974-5,

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




JI1.6 |Mapkos, AnekceeBa, bpycuunbina, MackaeBa, Komonanas xumust. [Ilpumeps! u 3agauu,
Mockaa: FOpaiit, 2021, ISBN: 978-5-534-02639-9,
URL: https://urait.ru/bcode/472232
J1.7 |Cxusp, Hprok, Hlynerun, O0mas, Heopranudeckas 1 OMOHEOPTaHUYEeCKash XUMUS,
Mockga: FOpaiit, 2021, ISBN: 978-5-534-08661-4,
URL: https://urait.ru/bcode/474424
JI1.8 |Ksapos A. A., KymxoB X. b., llletoB P. A., Xumudeckas cBsi3b U CTPOCHHE MOJIEKYI,
Hanpunk: KBI'Y, 2021, ISBN: ,
URL.: https://e.lanbook.com/book/293489
JI1.9 |bynanos B. B., MakcumoB A. U., Xumnyeckas tepmonnnamuka, Cankr-IlerepOypr: Jlanb,
2022, ISBN: 978-5-8114-2271-5,
URL.: https://e.lanbook.com/book/209705
9.1.2. JlonoJiHMTEILHAS JIUTEPATypa
HIngp Jlutreparypa
JI2.1 |Oranecsn, [Tonkos, lllepbakoBa, bpenb, O0mias u Heopranudeckas xumus, Mockaa:
IOpaiiT, 2024, ISBN: 978-5-534-16033-8,
URL.: https://urait.ru/bcode/535927
JI2.2 |Anapues, Adbonuna, O6mas xumus. COOpHUK 33JaHUi ¢ IpUMepaMHu perieHuii, Mocksa:
HOpaiiT, 2024, ISBN: 978-5-534-09072-7,
URL.: https://urait.ru/bcode/538836
JI2.3 | lemuna, ['onoBHeBa, @usnueckas u komwionaHas xumusi, Mocksa: OOO "Hayuno-
m3narenbekuit ieHTp MHOPA-M", 2024, ISBN: 978-5-16-019669-5,
URL.: https://znanium.ru/catalog/document?id=441418
JI2.4 |Hapemukun JI.I'., Xumudeckas Tepmoauaamuka ¢ Mathcad. Pacuernsie 3amaun, Mocksa:
Wsnarensckuii Lentp PUO, 2021, ISBN: 978-5-369-01479-0,
URL.: https://znanium.com/catalog/document?id=375165
JI2.5 |Margees E. 10., Ctpoenue atoma u xumudeckas cBsi3b, MockBa: PTY MUPDA, 2021,
ISBN:,
URL.: https://e.lanbook.com/book/218528
JI2.6 [I'pomoga E. IO., Ctpoenne atoma. Xumudaeckas cBsi3b, Kazans: KHUTY, 2017, ISBN: 978
-5-7882-2276-9,
URL.: https://e.lanbook.com/book/138457
9.3.1 Ilepeyenb NPOrpaMMHOIr0 odecneYeHus
1 Kaspersky Endpoint Security 10 ans Windows
2 | Adobe Acrobat Reader
3 |[Google Chrome
4  [WinDjView
5 OpenOffice
9.3.2 CoBpemeHHbIe TPOdecCHOHATIbHBIE 0a3bI TAaHHBIX U HH(POPMAIIHOHHBIE CTIPABOYHbIEC
CHCTEMBI
1 3bC «IOPAUT»
2 OBC IPRbooks
3 ObC «Jlanb»
4 OBC TBI'Y
5

9BbC «ZNANIUM.COM»




10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHOUIIJIMHbBI (MOAYJIS)

AyauT- OobopynoBanue

3-228 KOMIUIEKT y4eOHON MeOesu, MepeHOCHON HOYTOYK, MPOEKTOP, IKpaH

3-408 KOMIUIEKT Y4eOHON MeOeu, MepeHOCHON HOYTOYK, MPOSKTOPHI, abcopOIroMeTp,
Tese()OHbI, apeoMeTp, OapoOMeTp aHEPOH I, IPEITb, KOJIOHKHU, MEIIaJIKa MArHUTHAS,

11. METOJUYECKUE MATEPHAJIBI VIS OBYYAIOLUXCSI IO OCBOEHUIO
TACIHATITAHBI

VIl. Meronuueckne yka3aHus 11l 00yJaromuXcs 0 OCBOCHHUIO TUCIATUTHHBI

VYuebHas mporpamma

Pasnen 1. OCHOBBI OBILEN 1 HEOPT AHMYECKOUW XUMUU

OcoOeHHOCTH ITpeIMeTa U3yUEHUS U 331a4y JIUCLUIUIMHBI M €€ MECTO B CUCTEME HAYK.
OcHOBHBIE 3Tallbl pa3BUTHUS XUMUH. XUMHUS U HAYYHO-TEXHUUECKUH nporpecc. OCHOBHBIE ATallbl
pa3BUTHS ATOMHCTUKH.

OKCHepUMEHTAJIbHBIE I0KA3aTEIbCTBA CJIOKHOM CTPYKTYpBI aTOMa U MOJIENIH aTOMA.
Teopus bopa. KBantossie uncna. [Ipunnun [laynu. [Ipasuio Xynaa. Pa3sutue nonsatus o6
3JIEMEHTE (C JPEBHENUIINX BPEMEH /10 HACTOSIIET0 BpeMeHH ). VIcTopust OTKPBITHS XUMUYECKUX
3JIEMEHTOB M MpobiieMa ux kinaccudukanuu. Ycranosnenue .. MeneneeBsiM epuoanueckoro
3akoHa (1869) u co3ganue UM NePUOTUIECKON CUCTEMBI SJIEMEHTOB. 3aMOIHEHUE JIEKTPOHHBIX
YpOBHEH U MoypoBHEH (hopMupoBaHue 3eKTPOHHBIX 000s0uek). Konctpykuus [lepuoguueckoit
cucteMbl. DU3NUECKU CMBICI AE€TIEHUS TPy Ha noArpymisl. [Ipupoaa nepuoguuHocTu
KoHcTpykiuus nepuoauueckoil cucTeMbl (COBPEMEHHBIE BApUAHThI). 3HAUEHHUE IEPUOAUUECKOTO
3aKOHa KaK (yHJIaMEHTAIBFHOTO 3aKOHA €CTECTBO3HAHMS 111 XUMUH, (PU3HUKH, aCTPODU3HKH,
TFEOXUMHUHU U JPYTUX HayK.

XHUMHYECKas CBA3b U CTPOCHUE MOJIEKYJI. Pa3BuTHE IpencTaBIeHU O XUMUYECKOM
CPOJCTBE U BaJEHTHOCTH. THUIIbI XUMUYECKOIO CBA3bIBaHUA. VIOHHAs 1 KOBaJIEHTHAs CBA3b.
JloHOpHO-aKIeNTOpHAas U JaTUBHAsI CBSI3b. XMMHUUECKasl CBA3b KaK IePEKpbIBAHNE aTOMHBIX
opouTtaneit (AO); [1-, (-, []-cBsi3u. MeTo BAJICHTHBIX CBs3€i. XUMUYECKask CBSI3b C MTO3UIINMA
MeToJ1a MOJIEKYJIIpHBIX opoutaneit (MMO). DnekTpoHHOE CTPOCHHUE TUITMYHBIX IIPEICTaBUTeNIen
HEOPraHUYECKUX, OPraHUYECKHX, JIEMEHTOOPraHNYECKUX, OMOOPraHUYECKUX, KOOPAUHAIIMOHHBIX
COCIMHEHU.

Heopranunueckas xumus. [Ipocteie BemectBa. CnoxHble BemecTBa. OCHOBHbBIE KIacChl
HEOpPraHMYECKUX BEIIEeCTB: OMHApHbIE COeNUHEHNUs (OKCHUIbI, TUAPUABI, HUTPHUbI, KapOuabl,
O0pHIbI, TAJIOTEHUIBI U T.J1.), KUCIOTHI, OCHOBaHUsl, coyid. KomrmuiekcHble coeqrHenust. OCHOBHbBIE
MOHATHSI XUMUHU KOMILUIEKCHBIX coelnHeHuil. HoMeHkaTypa KOMIIJIEKCHBIX COETUHEHH.
N3omepust kommiekcoB. OO11as XxapakTeprucTuka HemeTaioB. CBOWCTBA IPOCTHIX BEIIECTB U
coequHeHni. O030p XMMHUECKUX 3JIEMEHTOB I10 TPYIIaM U NEepUoJIaM NepUOIUYECKON CHCTEMBI
aneMeHToB. O01as XapakTepucTuka MetauioB. Ll{enouynbie MeTasuibl, eI0YHO3EMENbHbIE
aneMeHThI. 3d-Metamibl. CBOMCTBA OMHAPHBIX COCANHEHHI, 00pa3yeMbIX 3JIEMEHTOM (OKCHIOB,
THJIPUJIOB, HUTPHUIOB, KapOUIOB U T.1.). CBOKWCTBA CIOXKHBIX COCJUHEHUI: THAPOKCHIOB, KUCIIOT,
COJIEH.

[TpeanocklIKu BOSHUKHOBEHHS TEOPHH CTPOCHUSI OPraHUUECKUX coeTuHeHni. PaboTer O.
@panknanga, A. Kekyne, A. Kynepa. OCHOBHBIE [T0JIOXKEHHS TEOPUU XUMHUYECKOTO CTpoeHUs A. M.
Bytneposa (1861). CtpykrypHas uzomepus. Crepeoxumuieckas runoresa 1. Baar-I'odda u XK.
Jle bens (1874). Koudurypauus u kondopmarus. [IpocrpancTBenHast nzomepus (onTuyeckas,
reoMeTpHUEecKasi, IOBOPOTHAs ). XMMHUYECKast U CTepeoXUMUYecKas Tornoyiorusi. Monexyssl 6e3
XMUMUYECKHX CBsI3€il: KaTeHaHbl, POTOKCAHBI, y3Jibl. MosekymsipHblid tuct Mébuyca. Cummerpust
MOJIEKYI.

Pazzen 2. OCHOBHBIE ITOJIOXEHUS AHAJTUTUYECKOM XUMUU
Teopernueckre OCHOBHI aHAMUTHYECKON xumnu. Kinaccudukarus MeTo/10B aHaIMTHIECKOM
XUMUU.




Merto1b1 3JIEMEHTHOTO aHanu3a. JIokaJibHbIe METO/IbI aHAIN3a. METO bl pa3ieICHUs
BemecTB ((hu3uko-xumMudeckoe paszaenenue). Kauectsennslit anann3. Heoprannueckuii u
OpraHWYECKUN KaueCTBEHHBIE aHAN3bl. AHATUTUYECKUE TPYIIbI KATHOHOB, AaHAJIMTUYECKHE
rpynibl aHMOHOB. Opranndeckuil aHanu3. OTKpbITHE yriiepoaa U Bogopoaa. OTKpbITHE a30Ta.
OtkpsiTue cepol. OTKphITHE Tamou10B. OTKpbITHE (hochopa. OTKPHITHE KUCIOPOAA.

KonnyectBennslit anaims. ['paBuMerpudeckuii ananus. TpeOoBaHMs K OCaKIaeMON U
rpaBuMeTpuueckoit popme. [IpuMenenune rpaBuMeTpudeckoro Meroa (orpeaeacHue MeTauioB,
dhocharoB, CUITHKATOB).

TuTpumeTpruecKkue METO/Ibl aHAJIN3a: KUCIIOTHO-OCHOBHOE, OCaUTEIbHOE, OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHOE, KOMILIEKCOHO-METpHUecKkoe TuTpoBanue. CriocoObl TUTPOBAHUS: IIPSIMOE,
o0OpaTHOe, KocBeHHOe. MHInKalys KOHEYHON TOYKU TUTpOBaHUs. BaxkHele MeTo1bl
pa3zieneHus: TUCTUIUISIINS, SKCTPAKLUs, OCAXICHHUE, COOCAKICHUE.

OU3NKO-XUMHUYECKHE METO bl aHAM3a. CIEKTPOPOTOMETPHUS YIBTPAPHOIETOBOTO,
BUJIUMOTO U WH(PAKPACHOTO JHMana3oHa. PEeHTreHOCTIeKTpanbHbIN (IyOPECIICHTHBIN aHAIIN3.
[MotenumomeTpus. OHOCEIEKTHBHBIC AJIEKTPOJIBI B XUMUYECKOM aHau3e. Xpomarorpadusi.

Pazzen 3. OCHOBHBIE ITOJIOXEHW S ®U3UYECKON XVMUHN

Tepmoxumus. Tepmoxumudeckne pacd€rel. Metoabl Tepmoxumui. TemnoBoit s dexrt
XUMHUYECKOH peakini. OCHOBHbIE 3aKOHBI TepMOXUMHH. CTaHJapTHAs SHTAIBIUSA 00pa30BaHMUS.
3akon ['ecca. 3aBUCHMOCTH TETUIOBOTO 3(pdekTa peakuu oT Temreparypsl. 3akoH Kupxroda.
OOpaTuMOCTh XMMHUYECKON peakliMi. XUMUYECKOe paBHOBecHe U ero cMelenue. [Ipunnun Jle
[latenbe. @a3oBwie paBHOBecHs. [IpaBmiio a3 ['n66ca. OCHOBHBIE OHATHS TEPMOIMHAMHKH.
IIepBbIil 3aKOH TepMOAVMHAMUKH. BHYTpEHHsAsI SQHEPIUs U SHTAJIBINS, SHTpoNusA. Bropoe Hayaiio
TEPMOJUHAMUKH U «TEIUIOBasi cMepTh BeenenHoi». Tperbe Hayaio TepMOJIMHAMUKN. DHEprus
I'n66ca.

CxkopocTh xuMHUecKOH peakiny. KuHeTnueckoe ypaBHEHHNE XUMUYECKOW peaKuu.
[opsanox peakuuu. MeToasl onpezeneHus nopsaka peakiuu. ClioKHble peakliuy. 3aKOH
neicTByronux Macc. KuHeTrka reTeporeHHbIX XUMHUYECKUX PEaKIMii. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peaklluy OT TeMIEepaTypbl. Y paBHeHHe AppeHnyca. BiusHue koHIIeHTpanuit
pearvpyronux BeIecTB U 1aBIeHUS Ha CKOPOCTh XMMHUUYECKOM peakuuu. BiusiHue moBepXHOCTH
CONPUKOCHOBEHHUS U IPUPO/Ibl pEareHTOB Ha CKOPOCTh XUMUYECKOM peakuuu . Karanus.
I'omorennsii katanus I'ereporeHHsiil karanus. ABTokaTanu3. @epMEHTATUBHBIN KaTalus3.
WNurubupoBanue. JHeprus akTHBALINH.

XapakTepucTuKH pacTBopoB. BogHble 1 HEBOHBIE pacTBOpUTENU. CIIOCOOBI BBIPAXKEHUS
cocraBa pactBopa. Konuentpanus pactBopos. AkTuBHOCTh. PactBopumocTs. IIpornece
pactBopeHus. TepMoauHamMuKa Ipolrecca pacTBopeHus. D0yImrnockonus u kpuockomnus. Ocmoc.
Ocmotunueckoe naBieHue. JlapieHne HachIIIEHHOT o apa pacTBopoB. 3akoH Payins |-it 3akon Paymns
(Tonometpuueckuii). |1-it 3akon Payns (30ymunockonudeckuii 1 kpuockonuyeckuit). Teopust
AIEKTpOIUTHYECKON aucconuanuu. [Ipornecc auccounamnuu. PactBopsl a5ekTponuToB. CUIbHBIE U
ci1abble ANIEKTPOJINTHL. PacTBOPHI cl1adbIX 3JEKTPOIUTOB. PacTBOPHI CUIIBHBIX 3JIEKTPOaUTOB. Cria
anekTpoiuToB. Crenens qucconuannu. KoncranTta qucconuanuu. 3akoH pas0asienus OcTBajiba.
IIponssenenue pactsopumocTt. loHHOE Npou3BeneHne Boabl. Bogopoanslil nokasarens (pH).
Bydepusie pactBopsl. Bydepnas emxocts. 'uaponus coneit. XKectkocts Bosibl. CriocoObl
yCTpaHEHUs KEeCTKOCTH BoAbl. OOpaTHBIN ocMoc. DiekTpoananns. TepMudyeckuid crnocoo.
PearentHoe ymsruenue.

JucnepcHoe cocTosHue BeniecTa. TepmoauHaMudeckue ¢da3bl Ha (pa3oBoil 1uarpaMme.
Komnouzs! u komnouaasie pactBopsl. Kinaccugukanus nucnepcHsix cucreM. CTpoeHre MUIIEIUIBI.
CBolicTBa M IPUMEHEHHNE KOJUIOUAHBIX PACTBOPOB. 301 U I'esIi. A3pO30JIH, IbIMBI, TYMAHBI.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUHN U UX COCTAaBJIEHNE. XUMHUECKUE UCTOUYHUKN
NEKTPUYECKON SHEPTUU. DIIEKTPOIHbIE NOTEHIMAIB. HanpaBineHue npoTekaHysi OKUCIUTENBHO-
BOCCTAHOBUTENBHBIX pEAKLUN. DIEKTPOXUMUYECKUE MPOLECCHI. ' albBAHUUECKNUI DIIEMEHT.
Koppo3us metannos. PaBHoBecue Ha rpaHulie METAII-PACTBOP. DINEKTPOAHBIN MOTEHIMAI. Py
HaIpspKEHNH MeTayuioB. Y paBHeHHe HepHera. DnekTponus. 3aKoHbI 2JIEKTPOIIN3



[Tnanbl 1 METOAMYECKUE YKa3aHUS TI0 MTOJATOTOBKE K MPAKTUYECKUM (CEMUHAPCKHIM)
3aHATHUSIM, BBITIOJIHCHHIO JIA0OPATOPHBIX PabOT

[Tnan nabopaTtopHbIX pabOT U METOIUYECKUE PEKOMEHAAINH 10 TTOJTOTOBKE K HUM
pa3paboTaHbl B COOTBETCTBUH C MPOTrPAMMOM AUCHUIUTHHBI «XUMUS» U MPEIHA3HAUCHBI JIS
MIPOBEICHUS JIAOOPATOPHBIX 3aHATHI U ISl CAMOCTOSTEIBHOMN MOJTOTOBKHU CTYACHTOB.

JlaboparopHble pabOThl 10 AUCHUILUIMHE «XUMHUS» SBISIOTCS OJHOM U3 BaXKHEUIINX (hopm
o0yueHusl CTYJICHTOB U MIPOBOJASTCA C LEJIbIO YITTyOJICHHUS U 3aKpeTUICHUs 3HAaHUM, TPUBUTHS
HABBIKOB MOKCKA, 0000IIEHHS U U3JI0KEHUS MaTepuaa.

JlabopaTopHbIil MPAKTUKYM MO AUCHUILIUHE «XUMUS» MO3BOJISET CTYIEHTY MPUATH K
MPaBIJIBHOMY MOHUMAHUIO B3aUMOCBSI3U MEX]ly T€OpUEH U MPAKTUKON SKCIIEPUMEHTA, 3aKPEIUTh
TEOpeTUYecKre 3HaHUS U IPUBUTH OIpeJIeJICHHbIEC HABBIKM B HAYUYHOU paboTe C UCIOJIb30BAaHUEM
coBpeMeHHOTro 00opynoBanus. Pabora B 1abopaTtopru TakKe MOBHIIIACT MHTEPEC U YTIyOIsieT
MOHMMAaHHKeE JEKIIMOHHOTO MaTepuana. [IpoBoastes cieayromnye 1a0opaTopHbIe 3aHATHS:

JlaboparopHbie pabOTHI

[1 JTaboparopHas padota Ne 1. i3aMeHeHHE 3JIEKTPOIIPOBOTHOCTH PACTBOPOB
AJIEKTPOJIUTOB

[1 JTaboparopHas pabota Ne 2. Bomoponanslii mokaszarens. bydepHbie pacTBOpHL.

[] JTaboparopHuast pabota Ne 3. [ToBepXxHOCTHOE HaTsDKeHHE. AcopOnus

[ JTabopaTtophnast pabota Ne 4. OnpeneneHue skeCTKOCTH BOJIbI

[] JTaboparopHast pabota Ne 5. Koarynsus KOJUIOMIHBIX CHCTEM

K BrinonHeHuto nabopaTopHoit pabOThI CTYACHT JIOMYCKAETCS JIHUIIb MOCIIE TPOBEPKHU
MperoIaBaTeNieM CTETNIeHN ero TOTOBHOCTH K pabore. K cnenyromeit pabote qomyckarorcs
CTY/ICHTHI, TIOJTHOCTBIO O(OPMHBIIHUE MPEIBIYITYIO0 PA0OTY U OATOTOBUBIINECS K BHITTOTHEHUIO
HAaCTOSLIEH.

Metoanyeckre peKOMEHIAUH 110 OPraHU3aLUU CAMOCTOSITEIbHON paboThI
['ocynapcTBeHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM BBICLIETO MPO(ECCUOHATBHOTO
00pa3oBaHMsl MpelycMaTPUBAETCS BbIIETICHNE B YUEHBIX IJIaHAX BY30B BPEMEHH, OTBOAMMOTO Ha

CaMOCTOSITENIbHYIO (BHEAYIUTOPHYIO) pabOTy CTYAECHTOB.

I'maBHOe B Takoil paboTe — 3TO ee MpaBUIIbHAsI OpraHMU3alUsl, KOTOpask BKIIOYaeT B ceOs
IUTAHUPOBAHUE, 33/1aBAEMOE TEMAaTHUECKUMHU IJIaHAMU U MTOCJIE0BATEIbHOCTHIO N3YYECHHUS
JUCLUTUINH.

CamocrosTenbHas padoTa 1Mo JUCHUIIIMHE «XHUMHUS» HPOBOJUTCA C LIEIbI0 YIIyONIeHus 1
3aKpeIUIeHUs MOJIyYEeHHBIX B X0/1€ JIEKIIMOHHBIX 3aHATHI 3HAaHUM U IpUOOpETEeHNE HAaBBIKOB
II0JIb30BAHNS PEKOMEHI0BAaHHOW JIUTEPATYpPO , HABBIKOB HAYYHOT'O MCCIIEN0BAHUS.

CamocrosrenbHas paboTa HAYMHAETCS ¢ pPadOThI Ha/l JIEKIIMOHHBIM MaTepuanoM. OHa
BKJIFOYAET KOHCIIEKTUPOBaHME JIEKIIUI U MTOCIEeYIOIyI0 paboTy Hag HUMU. [Ipn
KOHCIIEKTUPOBAHUU JIEKIIUM PEKOMEHAYETCS Ha KayKIOW CTPAHULIE OCTABIIATH OIS IS
MOCJIEAYIOIUX 3alMCEN B JJOTIOJIHEHNE K KOHCIIEKTY.

[Tpu paboTe HaJ TEKCTOM JIEKIIMU CTYAEHTY ClleyeT 0OpaTuTh 0co00e BHUMaHHUE Ha
poOJIEMHbIE BOIIPOCHI, TOCTABJIECHHBIE IPENoIaBaTeIeM IIPH YTEHUH JIEKIIUH, a TaK e Ha ero
3aJlaHuE U PEKOMEHIALINN.

HepequL BOITPOCOB JIs1 CaMOCTOSTENLHOMI pa6OTLI

1. OcHoBBI 001IEH U HEOPTraHUUECKON XUMUU

1.1. MecTo IHCHMIUIMHBI B CUCTEME HaAYK.

1.2. Koncrpykuus Ileprnoanueckoi cucTeMsl.

1.3. KoHcTpyKuust mepuoJu4eckoil CUCTEMbI (COBPEMEHHbIE BApPUAHTHI).

1.4. 3naueHre NepUOANYECKOT0 3aKOHA KaK (DyH/1aMEHTaIbHOI'O 3aKOHA €CTECTBO3HAHUS
JUISL XUMUH, QU3UKHU, aCTPOPU3UKU, TEOXUMHUH U APYTUX HAYK.

1.5. DneKTpoHHOE CTPOCHHE TUITUYHBIX MTPE/ICTaBUTENEeH HEOPraHUYECKUX,
OpPraHUYECKUX, 3JIEMEHTOOPTaHUYECKUX, OMOOPraHNYECKHUX, KOOPAUHA-IIUOHHBIX COETMHEHUH.

1.6. OG30p XUMUYECKHX 3JIEMEHTOB I10 TPYIIaM U IepUOAaM MEePUOJUUECKON CHCTEMbI
JIEMEHTOB.



1.7. O6mas xapakTepucTHKa METAJLJIOB.

1.8. lllenouHble METAIIIBL, IETOYHO3EMEIBHBIE JIEMEHTHI.

1.9. 3d-meTamisL.

1.10. Crepeoxumuueckas rurnotesa . Bant-I'odda u XK. Jle bens (1874).

1.11. Xumudeckast 1 CTepeoXuMHUUIecKas TOrojorus. MoekyaspHsiii 1uct Mébuyca.
1.12. CumMeTpusi KpUCTAILIIOB.

2. OCHOBHBIE TTOJIOKEHUS AHATUTUYECKON XUMHUH

2.1. Opranuueckuii aHajIu3.

2.2. TlpuMeHeHNEe TPaBUMETPUIECKOTO METOo1a (OIpeielieHre MeTauioB, Gpocdaros,
CUJIMKATOB).

2.3. Unaukaius KOHEYHOM TOYKU TUTPOBAHUS.

2.4. loHOCENEKTUBHBIE JIEKTPObl B XMMHUUECKOM aHAU3E.

2.5. PeHTreHocnekTpaibHbINA (DIIyOpPECIIEHTHBIN aHAIIN3.

3. OcHOBHBIE MOJIOKEHUS (PU3HUECKON XUMUHT

3.1. TepMoXxuMHUECKHUE PACUETHI.

3.2. O6paTMOCTh XUMUYECKOW PEAKIUH.

3.3. ABTOKaTanus.

3.4. depMeHTAaTUBHBIN KaTaJIU3.

3.5. UnrubupoBanue.

3.6. BogHble U HEBOJHBIE PACTBOPUTEIH.

3.7. Ocmoc. OcMOTHUYECKOE /1aBJICHUE.

3.8. NonHoe npoussenenue Boabl. Bogopoansiil nokaszarens (pH).
3.9. Bydepnsie pactBopsl. bBydepHas eMKOCTb.

3.10. XKXecTkoCTh BOABL.

3.11. CnocoOsI ycTpaHeHUs KECTKOCTH BOABL. 301U U TEIIH.
3.12. A3po30i1, TBIMBI, TYMaHBI.

3.13. Xumunueckre HCTOUHUKH JIEKTPUYECKON SHEPTUU.
3.14. I'anbBaHUYECKUM IEMEHT.

3.15. Koppo3us MeTasmios.

Pexomenganuu no padore ¢ yueOHOM U Hay4dHOH TUTEpaTypoil

He Bce Bompock! mojyiexaniue U3y4eHuto OyayT JOCTaTOYHO MOJIHO PacKphITHI Ha
nexkuusax. OTaenpHbIe BOIPOCH OyAyT OCBEIEHbl HEJOCTATOYHO MOJIHO UM BOOOIIE HE OYAyT
3aTpoHyTHl. [103TOMY HE0OX0AUMO CPAaBHUTH NEPEUEHb PACCMOTPEHHBIX B JIEKLIUSAX BOIPOCOB C
[IEpEYHEM, KOTOPBIN IPUBENIEH B IPOrpaMMe Kypca 10 JaHHOW JUCLUIIIINHE, U U3YUUTD AL
BOIPOCOB 110 Y4€OHBIM MTOCOOUSIM, JOMOHSS KOHCIEKT JeKiuid. CienyeT Xopouo MOMHUTh, YTO
paboTa ¢ yueOHBIMH TOCOOMSIMU JOJKHA OBITH HAallpaBlieHa HA IIOMCKU OTBETOB Ha MMOCTABJIECHHBIE
B IIPOrpaMMe BOIIPOCHL.

[Tpu paboTe HaJX TeMaMH, KOTOPbIE BHIHECEHBI JISl CAMOCTOSITEIbHOTO U3y4YEeHUS,
CTYJEHT JJOJKEH caM BbLIETUTh HanloJiee BaXKHbIE, Y3JI0Bble IIPo0OeMbl. Pe3ynbraTrom
CaMOCTOSITENIbHON pabOThI JOJKHO CTaTh COOCTBEHHOE CaMOCTOSITENILHOE IIPEACTaBICHUE
CTYZI€HTa 00 N3y4EeHHBIX BOIIPOCAX.

IIpy moAroTOBKE K MPAKTHYECKUM 3aHATHM CIIETyEeT HCIIOIb30BaTh B OCHOBHOM JIEKIIMH U
KHUTH U3 IPUBEAEHHOTO BBIIIE CIUCKA OCHOBHOM U IO JKEJIaHUIO JOTOJHUTEIBHOM JINTEPATYyPHI.
Huxe npuBenena pazouBka auTepaTyphbl IO TEMaM.

Crieyer 4eTKo 3HaTh ONPEACIICHHUS], TONOJIHITh KaXIblii TEOPETUYECKHI BOIPOC
COOTBETCTBYIOIIMMH IIPUMEPAMH.

PexomeHaruu mo moJAroToBKe K MPaKTUYECKUM 3aHATHIM, KOHTPOJIBHBIM padoTam,
9K3aMEHY

CamocrosTenbHOE U3YUYeHUE TUCIUIIMHBI 11€71eC000pa3H0 HAUMHATh, 03HAKOMUBIIHNCH C
IPOrpaMMOil TUCIMITIMHBI U TPEOOBAaHUAMHM K MUHUMYMY COZIEp KaHUsl, 3HAHUAM U YMEHHUSM 110
JTAHHOM JUCLHUIUIMHE. Y CHUB OOIIYIO CTPYKTYPY Kypca, TO3HAKOMUBIINCH C 3a4€THBIMU



BOIPOCAMH, MOKHO MEPEXOUTh K €ro MOATAMHOMY U3Y4EHUIO, IPUBIIEKAs AJIs 3TOT0 MaTepUaJIbI
JIEKIUH 1 PEKOMEHIOBAHHYIO YUEOHYIO JINTEpaTypy.

N3yuas nuciuminHy, Heo0X0AUMO TOOUTHCS MOJHOIO YCBOCHHUS €€ TEOPETUUECKHX OCHOB,
HAy4YUThCS IPUMEHSTh TEOPETUUYECKHUE 3HAHMS Ul PELIeHUs pakTuieckux 3a1ad. ConepkaHue
HE3HAKOMbIX TEPMUHOB, BCTPETHUBIINXCS B IPOLIECCE OCBOEHHSI yUeOHOI0 MaTepuana, MOXHO
BBISICHUTB NP MIOMOLIM CIIPAaBOYHON JIUTEpaTyphl. bojee ciokHble BOIPOCH! YTOUHSIOTCS Ha
KOHCYJIbTALMSIX C MpernoaaBareseM Kapeapsl.

Crnenyer 4eTKO 3HaTh ONpPEEJICHUS, IPUHLIUIIBI, TOTIOJIHAT KaX /bl TEOPETUYECKUI
BOIPOC COOTBETCTBYIOLMMH NIPUMEPAMHU U rpaduKaMu.

OK3aMeH 10 JUCLUIUINHE BKIIIOYAET:

*YCTHBIHM OTBET Ha 2 3K3aMEHALMOHHBIX BOIIPOCA;

*pellIeHuE 3a1a4u

*pe3yibTaThl PEUTUHI-KOHTPOJIS.

ITpu onieHKE yCTHOrO OTBETA HAa SK3aMEHALIMOHHBIN BOIIPOC IPUHUMAETCSI BO BHUMAHME:

1) monHOTA, TIIyOMHA OCBEIICHHUS BOIIPOCA, JIOTHKA U apTYMEHTHUPOBAHHOCTh

U3JI0KECHUSI MaTepHaa;

2)yMeHHE CBSI3bIBaTh TEOPUIO C MPAKTUKOH, NPUMEHATh IMOJIYyYEHHbIE

3HaHUA U1 aHaJIn3a OyAyIlel 1esTeIbHOCTH;

3)yMeHHe WLTIOCTPUPOBATh TEOPETUUYECKUE TIOJIOKEHUS TPUMEPaMU;

4)KynbpTypa pedH.

B xoze sx3aMeHa npenoaaBatellb UMEET IIPaBo 3a1aBaTh JONOJIHUTEIbHBIE BOIIPOCHI.



@DoH OUECHOYHBIX CPEACTB sl NMPOBEACHHMS TeKylled M NPOMEKYTOYHOM
arrecTaluy 00y4aroUUXCH MO AUCHUILINHE

Dopma npoeedeHus NPOMENCYMOUYHO20 KOHMPOAA: CTYACHTbI, OCBOMBIIHME
MporpaMMy Kypca MOTYT TMOJYyYUThb OLEHKY IO MTOTaM CEMECTPOBOM H
MOJTyCEMECTPOBOM  PEUTHHIOBOM  arrectaumu  corjacHo  «llonmoxenuro o
peiituHrOBOM cucteme ooyderust TBI'Y» (mpotokon Ne8 ot 30 ampernst 2020 r.).
Ecou ycnoBust «llonokeHust 0 peUTHHTOBOW CHCTEME ...» HE BBINOJHEHBI, TO
’K3aMeH chaercs corsiacHo «llosokeHHI0O O TPOMEXKYTOYHOM aTTecTauuu
(9K3aMeHax W 3ayeTax) oOydarommMxcs MO MporpaMMaM BbICHIErO0 OOpa3OBaHMUS

TBI'Y» (mpotokon Nell ot 28 anpens 2021 1.)

Tumnosbie KOHTPOJIbHBIC 3a1aHUsA

Keiic:
1. [IpumepoM camMonpor3BOIBLHOTO MPOIIECCa SBJISIETCS:

a) Mepexo/1 Ter1a OT XOJOIHOTO TeJa K TOpsiueMy;

0) mepexo/ Temia OT ropsiuero Teaa K X0JI0JHOMY;

B) IIepeX0/1 BEIIECTBA U3 00JIaCTU MEHBIIIEH KOHIICHTPAIIUU B 00J1aCTh
OOJIBIIICH KOHIICHTPALINH;

T') BBIJICJICHUE MPOAYKTOB DJIEKTPOJIM3a Ha DJIEKTPOJIE 3a CUET 3aTPaATHI
AIIEKTPUUECKON pabOTHI U3BHE.

2. CyMmMa NOTEHIIMAILHOW YHEPIUuH: B3aUMOJICUCTBUM BCEX YACTHIL TEJIa MEXITY
co00M M KHHETUYECKON PHEPTUU UX JIBUIKEHUS — ITO:

a) 00111ast PHEPTUSI CUCTEMBI, 0) BHYTPEHHSIS SHEPTUS CUCTEMBI;
B) CBOOO/IHASI SHEPT U, I') TeIUIOBasi YHEPTHUS.

3. PaBHOBecHe Kakoro npoiecca He CMENaeTcss Ipu M3MCHCHUU JTaBJICHHUS;
a)2CO(1)+02(T)[12CO4(1); 0)Ha(1)+2(x) 12HI(T);
B)N2(1)+02(r)[12NO(T);

r) 2NH3(r) I N2(1)+3H2(T)

1.3anummre cxemy 3aekTposin3a BoaHoro pactsopa AgNO3
2. moxbepute K03hGUIIMEHTH B yPaBHEHUH METOJIOM JIEKTPOHHOTO OajlaHca UiH

meroaoM nonypeakuuid  KMnO4 + K2S03 + H20 = MnO2 + K2504 + KOH

Yucno smemenToB B iepuoaax tadauiel .M. MenaeneeBa naércs psaoMm:



a) 2,6,10,14,18,...  2(2n-1);
6)2.,8,18,32,50,...  2n?;
B) 2,8,8,18,18,32,32, (50),(50),... [(1/8)(2n+3+(-1)"]2.

2. Yto Takoe cTepeoXxuMuuecKas KoH(pHUrypaius?

@) OnpenieIEHHOE PACTOIOKEHUE  aTOMOB OKOJIO XMPAJIbHBIX LIEHTPOB (WK
JIPYTHX TUCCUMMETPUYHBIX YaCTEH ) MOJICKYIIbI

0) [IpocTpaHCTBEHHOE CTPOCHHUE MOJICKYJIBI

3) PaBHOBecHast KOHGUTYpAITUS SIEPHOTO CKEJeTa

3 YpaBHeHI/Ie KOHCTAHTHl PAaBHOBECUS TETEPOTCHHON XHMHUYECKOH pEaKIuu

CH4+H2 CHﬁ

D) K = [€2He]
g [C.Hd
6) Knm=eong ® Km o]
_[CZ[H4] ] [CoH.]
r) Kpag-m
Il) Kpas: [H2]

Keiic:
1. [TocTosiHHYI0 KECTKOCTD BOJIBI MOKHO YCTPAHUTD:

, HIMCCT BHU] ...

a) KHIISTYCHUEM;

0) JmeiicTBHEM M3BECTKOBOI'O MOJIOKA;
B) n00aBiIeHNEM KapOOHaTa HATPUs;
r) 100aBJIeHUEM CYJib(aTa MarHusl.

2. PeareHt, ucnoiyib3yemblii JUisl KAYECTBEHHOTO ONPEAEIICHUS CYIb()aT-nOHOB B
pacTBOpe, IMEET Ha3BaHKUE a)HUTPAT AMMOHHUSI

0)HUTpAT HATPHS
B)HUTPAT KaJIUs
r)HUTpAT Oapus

Zn|Zn2+ Pb2+|Pb
3. CoriacHo cXeMme TallbBAaHUYECKOTO dJIeMEHTa ,

a)CBUHIIOBBIN 3JIEKTPOJ B Ipoliecce padoThl AJIEMEHTa pacTBoOpsieTcsl  O)IMHK
BOCCTAHABJIMBAETCS  B)3JIEKTPOHBI JIBUXKYTCS OT CBHUHIIOBOTO 3JJIEKTpPOJa K
LUHKOBOMY

I')IUHKOBBIN 3JIEKTPOJ SABISETCS aHOIOM

IlepeyeHb BONPOCOB M 32IaHUI JJIS1 MOATOTOBKHU K PY0€KHOMY KOHTPOJIIO



1.Kuneruka peakuuii hepMEHTATUBHOTO Katanu3a. GakTopbl Openessonue
aKTUBHOCTb (DEPMEHTOB

2.OCHOBHBIE ATAlbl Pa3BUTHS XUMUHU.

3.DKcrepuMeHTaIbHbIE J10KA3aTeIbCTBA CIOXKHOW CTPYKTYpbl aToMa U MOJIETHU
aToma.

4.Teopus bopa. KBaHTOBBIE Uncha.

5.Mctopust OTKpBITUSI XUMUYECKUX 2JIEMEHTOB U IIpobiiemMa uX Kiaccuukauu.
6.Koncrpykuus [leproguueckoii cuctembl. U3ndeckuii CMbICI AeIEHUS TPYIIN Ha
MOATPYTIIIHI.

7.XuMu4eckas CBs3b U CTPOECHUE MOJIEKYJI.

8. Xumuueckas CBSI3b KakK MEPEeKphIBaHUE aTOMHBIX opouTtaneit (AO); [1-, [1-, [1-
CBS3U.

9.0CHOBHBIE KJIACChI HEOPTAHWYECKUX BEIICCTB: OMHAPHBIC COSTUHEHUS (OKCHIBI,
TUAPUJIBI, HUTPUIBL, KapOUIbl, OOpU/IbI, TaTOT€HUABI U T.J.), KUCIOThI, OCHOBaHUS,
COJIN.

10.KoMmrtekcHbIE COeTMHEHUSI.

11.CBoiicTBa CIOXKHBIX COCAUHEHUN: THAPOKCUIOB, KUCIIOT, COJIEH.

12.OcHOBHBIC TIOJIOKEHUS TEOPUU XUMHUIECKOTOo cTpoeHus A.M. bytieposa (1861).
13.CtpyKTypHas n30Mepus.

14 TlpocTpancTBeHHas: u30Mepusl (ONTUYECKAsI, TEOMETPUUYECKasl, TOBOPOTHAS).
15.CumMMeTpusi MOJIEKY L.

16.KayecTBeHHBIN aHATN3.

17.AHanuTHYecKue rpynnbl KATHOHOB, aHAIMTUYECKUE TPYIIITBI aHUOHOB.
18.KonuvecTBeHHBIN aHATH3.

19.IToTentnomeTpus.

20.Xpomarorpadusi.

21.CtpykTypa 1 Kiaccudukanums nojauMepoB.

22 Metoapbl OTy4YEHUS MOJIUMEPOB.

23.ITomukonnencarus. ConojmMepu3arius.

24.CtpoeHue U CBOMCTBA MOJTUMEPOB.



25.Kondurypaiuss MakpoMoJIeKyJI.

26.CtapeHue 1 cTabuiu3alus rmojJIuMepoB.

27 IIpo4HOCTH MOTMMEPOB.

28.TermoBol A3 PeKT XUMUUECKOIN pEaKIIUH.

29.0OCHOBHBIE 3aKOHBI TEPMOXHUMHUHU.

30.3aBHCUMOCTH TETIOBOTO A (eKTa peakiui OT TeMIIEpPaTyphl.
31.3axon Kupxroda.

32.006paTuMOCTh XUMUYECKOM PeaKITnu.

33.Xumudeckoe paBHoBecue u ero cMmenienue. [punnumn Jle [laTense.
34.I1epBblIii 3aKOH TEPMOJTUHAMUKH.

35.BTopoe Havano TepMOIMHAMUKH B «TEIJIOBas CMEPTh BceeneHHOM.
36.TpeTbe HaUaIO TEPMOJIUHAMUKHY.

37.2ueprus ['nbbca.

38.CKOpOoCTh XUMHUYECKOU PEaKIUu.

39.I1opsinok peakiuu.

40.3aK0H JIEUCTBYIOIINX Macc.

41.3aBUCUMOCTBH CKOPOCTU XMMUYECKOM pPEaKIuu OT TeMIIepaTyphl.
42.YpaBHeHue AppeHnyca.

43.BriusiHEe KOHIIGHTpAIMil pearnpyronux BEIIECTB W JaBJIEHUS HAa CKOPOCTH
XAMHUYECKOU pEaKIUu.

44 BrisiHEE TIOBEPXHOCTH COMPUKOCHOBEHUS W MPUPOIBLI PEAreHTOB Ha CKOPOCTH
XAMHUYECKON PEAKIUH .

45 Karanuz. ABrokatanu3. aruOupoBanue. JHeprusi akTUBAIIUU.
46.BoHbIC 1 HEBOJHBIC PACTBOPHUTEIIH.

47 KoHieHTpaIius pacTBOpPOB. AKTUBHOCTb.

48.PactBopuMocTs. [Iporiecc pacTBopeHus.

49.90y1IHOCKONUS U KPUOCKOIHS.

50.0cmoc. OcmoTHYecKoe JaBIeHHUE.

51.3akoH Payins

52.PacTBOpPBI AJEKTPOIUTOB.



53. Cuna snektponutoB. Ctenens auccounanuu. Koncranta guccouuanmm.
54.3akoH pazbasnenust OctBanbaa. [IpousBeneHrne pacTBOPUMOCTH.
55.MonHoe nponsBeaeHue Bobl. Bogopoansiil mokasarens (pH).
56.bydepnsie pactBopbl. bydepHas eMKOCTb.

S7.I'mnponuns conei.

58.KecTkocTh BOABI

59.JlucnepcHoe COCTOSIHUE BEILIECTBA.

60.30mu u renu. A3p0o30JH, TbIMBI, TYMaHbI.
61.0KkuCIUTETEHO-BOCCTAHOBUTEIILHBIE PEAKIIUU U KX COCTAaBJICHHE.
62.2neKTpoAHbIC TOTSHITHAIIBI.

63.HampaBieHue npoTeKaHus OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHM.
64.1"anbBaHUYECKUH DIIEMEHT.

65.Koppo3swust MeTaios.

66. PaBHOBECcHE Ha TpaHMIIC METAILI-PACTBOP.

67.2nexkTpoaHbIi oTeHHa. Pan nanpsbkeHuil MmetaiioB. Y paBHenue HepHcera.

68.2nexTponn3. 3aKOHBI AIEKTPOIIU3A.

IIpumep nocrpoeHust BApUaHTa 3a1aHUMN

2 MOJYJIb (25 6a/108B)

BAPUAHT Nel

3ananme Nel (2 6anna)

PaBHOBecHe kKakoro npoiecca Npyu yMEHBIICHUH JIaBJICHUS CMEIAETCs BIIPABO;
a)2CO(1)+02(T)[12CO(T); 0)H2(r)+Cly(r)[12HCI(1);

B)N2(1)+02(r)[12NO(r); 1) 2NH3(1)IN2(T)+3H2(T)

3amanue Ne2 (2 Gamna)

Kakwue nporiecchl MPOUCXOIAT PH AJIEKTpoin3e BogHoro pactBopa CdSO,4 ¢

WHEPTHBIM aHOJ0M?

3apnanme Ne3 (5 6asoB)

3anummre ypaBHeHue ruapounsa coiau NHaNOs.



3ananue Ned (8 6amioB)

CocTaBbTe OKMCIMTEIILHO-BOCCTAHOBUTEILHOE YPaBHCHHUC

KMnO4+HCIJKCI+MnCl,+Cl,+H,0

3aganme Ne5 (8 6aiioB)
Beruncuts 3.1.¢. AQ/IAQH//Pb?*/Ph. Ecitu Cag+ = 1 Moms/n,  Cppo+ = 0,1
mons/1, Eo (Pb/Pb?*) =-0,126 B, Eo (Ag/Ag*) = 0,799 B.

HporpaMMa HTOroBOI'0 3K3aM€EHa 10 TUCHHUIIJIMHE HJINX BOIIPOCHI 1JIA
MOATOTOBKH K 3K3aMCHY

IlepeyeHs BONIPOCOB /151 HOATOTOBKH K YK3aMeHy
1.VcTopust pa3BUTHS XUMUH .
2.DKCIIepUMEHTAIbHBIE I0KA3aTeIbCTBA CIOKHON CTPYKTYpPBI aTOMa U MOJIENN
aToma.
3.Teopus bopa. KBantoBbie uncna.
4. VIcTopusi OTKPBITUS XUMUYECKUX 3JIEMEHTOB U ITpo0iemMa UX KilacCu(puKaluu.
5.Koncrpyxkuus [lepuoanueckoii cucteMbl. Du3ndeckuii CMBICT JEICHUS
rpynn Ha HOJATPYIIIbI.
6.Tunel XuMHUECKOro CBsA3bIBaHUs. MloHHas u KoBaneHTHas cBA3b. JJoHOpHO-
aKLIETITOPHAS U TaTUBHASI CBSA3b.
7.Metoj BaJIeHTHBIX CBSI3EH.
8.0OcHOBHBIE KJIaCChl HEOPTAHUYECKUX BEILIECTB: OMHAPHBIE COCTUHEHUS
(oKCUABL, TUIPUABI, HUTPU]IbI, KapOUIbl, OOpU/IbI, TaTOT€HUABI U T.J1.),
KHUCJIOTBI, OCHOBAHUs, COJIH.
9.KommnekcHbie coenunenus. HomeHkaTypa KOMITJIEKCHBIX COEIMHEHHIA.
10.M30mMepusi KOMIUIEKCOB.
11. CBoiicTBa OMHApHBIX COCOUHEHUN, OOpa3yeMbIX 3JIEMEHTOM (OKCHIOB,
TUAPUIOB, HUTPUIOB, KApOUJIOB U T.1I.).

12.CBoiicTBa CIOXHBIX COSTUHEHUMN: THAPOKCHUIOB, KUCIOT, COJIEH.



13.Ilpennochlyiki  BO3HUKHOBEHMSI ~ TEOPUM  CTPOEHUSI  OPTraHUYECKUX
coenuHeHuid. OCHOBHBIE TOJIOKEHHUS TEOPHUH XUMHUYECKOro cTpoeHus A.M.
Bytneposa (1861).

14.CTpyKTypHas U30Mepus.

15.Konduryparnus u konpopmarms.

16.ITIpoctpancTBeHHas n3oMepHst (ONTHYECKasl, TEOMETPUYECKasi, TOBOPOTHAS).
17.CuMMeTpusi MOJIEKY L.

18.Heoprannyueckuii 1 opraHMueCKUii Ka4eCTBEHHBIC aHAJIN3HI.
19.Ananutuyeckue rpymnibl KATHOHOB, AHATUTUYECKHUE TPYIINbl aHUOHOB.
20.I'paBUMETpUYECKHI aHAIIN3.

21. TutpuMeTprUYeCKUEe METOMBI aHalN3a: KUCIOTHO-OCHOBHOE, OCAJUTEIBHOE,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHOE, KOMIIJIEKCOHO-METPUUECKOE TUTPOBAHMUE.
22.CnexktpooToMeTpusi yIbTpapuOIECTOBOTO, BUAMMOTO M HH(PPAKpacHOTO
JMana3oHa.

23.PeHTreHocneKTpalibHbIN (hITyOpEeCIICHTHBIN aHau3.

24 TToTeHITMOMETPHSI.

25.Xpomarorpadusi.

26.TenmoBoit 3¢ ekt xumMudeckoi peakiinu. OCHOBHBIE 3aKOHBI TEPMOXUMHUH.
CranpapTHas >HTaNIbIUS 00pa3zoBaHus. 3akoH [ ecca.

27.3aBUCUMOCTH TETUIOBOTO 3 (PeKTa peakiuu OT TeMIIepaTyphl.
28.00paTUMOCTh XUMHUYECKOW pEaKlInu. XHWMHUYECKOE€ pPaBHOBECHE U €ro
cmenienue. [Ipunnun Jle Hlarenbe.

29.10epBbIii 3aKOH TEPMOAWHAMUKH. BHYTpEHHSSI SHEpPrusi W OSHTAJBIINA,
SHTPOIMHUSL.

30.BTtopoe Hayano TepMOJMHAMUKH U «TEIJIOBasi CMEPTh BceneHHoi.
31.CxopoCTh XUMHUYECKOU PEAKIIUH.

32.3aBUCUMOCTbH CKOPOCTH XMMHUYECKON pEaKIMK OT TEMIIEPATYPHI.
33.BausiHre KOHLIEHTpalMi pearupyronX BEIECTB U JIaBJICHHUS Ha CKOPOCTh

XAMUYECKOU PEAKIINH.



34.BnusiHUEe TOBEPXHOCTH COMPUKOCHOBEHMS W TMPUPOJbI PEAreéHTOB Ha
CKOPOCTb XMMUYECKOW PEAKIIUH .

35.Karanmu3. ['omorennsiii karanus ['ereporeHHbIi KaTanu3. ABTOKATaju3.
depmMeHTaTUBHBIN KaTanu3. Tarubupopanue.

36.KonienTtpariius pacTBOpPOB.

37.Ilpouecc pacTBopeHwHs. DOYITMOCKOIHS M KPHOCKOTIIHS.

38.I1pouecc qucconmanuu. PacTBOpbI AIEKTPOIUTOB.

39.CunbHble u cnabble 2AeKTpoduThl. Cuia 31aeKTpoauToB. CTeneHb
nuccounanvi. KoHcranTa nuccounanuu.

40.bydepnsbie pactBopsl. bydepHas eMkoCTb.

41 .I'mpponus conen.

42.KecTKOCTb BOJIBI.

43 Knaccudukanus TUCTIEPCHBIX CHCTEM. 307U M TeIH. ASPO30JIM, JBIMEI,
TYMaHBl.

44 31eKTpOXUMHUYECKHE TPOLECCH. |'aTbBaHUUECKH 371EMEHT.

45.Koppo3usi MeTasios.

46.2O5eKTpOoAHBIN MTOTEHIMAN. Psi HanpsiKeHUN MeTaioB. DJIEKTPOIIU3.

BaHKk KOHTPOJIbHBIX BONPOCOB M 3aJaHUI M0 Y4eOHOH TMCIUIINHE

. CKOJIBKO 3JIEKTPOHOB MAKCHUMAJIbHO MOYKET Pa3MECTUTHCSA HA 3P-TIOyPOBHE?
. CKOJIbKO XUMHYECKHX DJIEMEHTOB OBLIO U3BECTHO K 1869 1.7

. HazoBUTE OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX BEIIECTB.

. Uto Takoe jurasipl?

. Kak u3MeHs10TCsl MeTaUIMYECKUEe CBOMCTBA B MepHoie?

. [IpuBenuTe nmpumep aMPOTEPHBIX THAPOKCHUIOB.

. Uto Takoe mertamepus?

. Kakyto konuryparnuto umeer monekyina CO,?
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. UTO Takoe >HaHTUOMEPHI?

10. Onpenenute 3neMeHThl cuMMeTpuH B Mosiekyiie CHaF.



11. Yto Takoe xupaibHasg 4yucToTa’?

12. Ilepeuncnute TpeOOBaHUS K OCAXAAEMON U IpaBUMETpUUECKON (popme.
13. I'ne npuMeHsieTcss TpaBUMETPUYECKUI METO aHAIIA3a?

14. Kakue ciocoObl TUTPOBAHUS BbI 3HaeTe?

15. Kak onpeaenutb KOHEUHYIO TOUKY TUTPOBAHUSA?

16. Kakue ¢pu3nko-XxMMHIECKHE METO/IbI aHATN3a Bbl 3HaeTE?

17. HazoBure (pazoBbie u puzndyeckre COCTOSHUS MOTUMEPOB.

18. B uem 3akitoyaeTcs CTapeHHue MOJIUMEPOB?

19. YeM oTiamyaroTcst IpoCThie OCIKU OT CIOKHBIX ?

20. Kak Biusitor Ha ctpyktypy JHK 3amemienus rpymnmn ocHOBaHUM, Y4aCTBYIOIIUX
Y HE YYacCTBYIOLMX B 00pa30BaHMU BOJOPOIHBIX CBS3EH?

21. Yo Takoe JUMHUIBI U KAKOBO UX OMOJIOTMYECKOE 3HaYeHHE?

22. Kak knaccupuiupyroTces JTUu b1 ?

23. Yto Ha3bpIBAa€TCSI OMBUICHUEM KUPOB?

24. JlaitTe ompesiesieHne BTOPUYHON U TPETUYHON CTPYKTYPhI OCITKOB.
25. B gem 3aKirrovaeTcs CynHoCTh AeicTBrs Oy(hepHOM CHCTEMBI?
26. [IpuBeauTe npuMeEp CaMOIPOU3BOJIIBLHOIO MPOIECCA.

27. Kakue peakuuu Ha3bIBalOTCS OOpaTUMBIMK?

28. UTo BIMSET HA CKOPOCTh XUMUYECKOW peakuun?

29. Yto Takoe HHTHOMpOBaHUE?

30. [IpuBenuTe npumep c1adbIX JIEKTPOJIUTOB.

31. Yem oOycioBieHa KECTKOCTh BOIBI?

32. Kakoe cocTosiHuE BEIlleCTBa Ha3bIBAECTCS TUCIIEPCHBIM?

33. Yro Takoe cmor?

34. HazoBUTE XUMUYECKHE NCTOYHUKH IJICKTPUUECKON IHEPTHUU.

35. Kakue peakunu Ha3bIBAIOTCSI OKUCIUTEIBHO-BOCCTAHOBUTEILHBIMU ?

Ilpumepnas memamuka KOHMpPoObHLIX padom (peghepamos)
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Ponp (yHnaMeHTanbHON XMMHUYECKOM HAayKd B PELICHUM MPOOJIEM XUMHUU
OKpY>KaroIlel Cpe.bl.

BiusHMe anxyuMUM Ha pa3BUTHE XUMHH.

OCHOBHBIE 3Tallbl Pa3BUTUS ATOMHO-MOJIEKYJISIPHOTO YUYECHHS.

XHUMUYECKOE CTPOEHUE 1 OMOJIOTHYECKasi aKTUBHOCTb.

[lepnognyeckass cucrema xumudeckux dnemMeHToB J[.M. MenneneeBa n eé
00OCHOBaHHUE B CBETE CTPOEHUSI ATOMOB.

PaguoakTuBHBIE 3J€MEHTH. Murpanuss paguOaKTUBHBIX 3JEMEHTOB U

HpO6J’ICMBI 9KOJIOTMYSCKON 0€30IMacCHOCTH.

. }Iﬂeprle pPCaKkInn — OCYIICCTBJICHHUC MCUThI aJIXUMHKOB.

8.
9.

Cwmor. Asposzonu u 3arpsizHenue OC.

DneKTpoau3. 3aiuTa 0T KOPPO3UH.

10.ITpaBoe u 1eBOE B MUPE MOJIEKYI.

11.CummeTpust KpUCTAIIIOB.

12.PacripocTpaHEHHOCTH U paclpeieIeHne XUMUYECKUX DJIEMEHTOB Ha 3emiie.

13.CumMeTpust U aCUMMETPHUS B KUBOU MPUPOJIE.

14.Onpenenenue cTpykrypsl JHK.

15.Pacmm¢poBka reHEeTHYECKOTO KOAA.

16.CTtpoenue MOJIEeKyI U IEKapCTBEHHOE JICHCTBHE.

17.Kanneporensl. [IpoTuBopakoBbie nmpenaparsi.

18.PacTBOpHI 1 AMCTIEPCHBIE CUCTEMBI.

19.Beunslii ABUTaTEND

20.MeToanl aHaIM3a XUMAYECKHUX BEIIIECTB.
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