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1. HEJM OCBOEHHMS JUCHUILTNHBI

LlensMu OCBOEHHS JUCIUIUTAHE] « XUMHES) ABILTIOTCS:
o u3yuYeHHEe XHMHUECKHX CHCTEM, OCHOBHBIX MOHATHH W (QyHIaMEHTAIBHBIX 3aKOHOB XHMHH C 11O3UIHA
COBPEMEHHOH HAyKH;
e (HDOpPMHPOBAHHE HABBIKOB [PHMEHEHMS TEOPETHYCCKHX 3HaHHH B XOI€ BBIIOMHCHH nabopaTopHBIX
paboT ¥ IpH PeIleHHH IPAaKTUYeCKUX 3a1ad;
e (GHOpPMHPOBAHHE HABBIKOB IIPUMEHEHHA 3HAHWH B OONACTH XMMHH IPH PENISHHH IPOQeCCHOHATBEHBIX
3ama4

3anagu JHCITHILTHHEL:
e H3yYCHHE OCHOBHBIX IOHATHH H 3aKOHOB XHMHH;
e 3aKpEIUICHHE NIOTyYCHHbIX 3HAHWH NIPH PEIICHUH 32131,
e (GopMHPOBAHHE HABBIKOB IPUMEHEHHs TCOPETHIECKHX 3HAHMH B XOJE BBIIOJHEHHS 1ab0paTOpHBIX
paboT | IpH pelIeH!H PacueTHBIX 3a1ad.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII BO

JTucnpmmHa «XuMus» oTHocHTCS K 6aszopoit yactu OIIOTT BO

JIMCOUIUTAHA OMMpAcTCs Ha 3HAHMS IIPEIMETOB OCHOBHOM 00pa3oBaTeNBHOM MPOrpaMMBl CPEHEro
(1moyTHOTO) 06Imero 06pasoBaHs 0 IPEeMETaM: XUMHS, HU3HKa, MaTeMATHKA.

3. INIAHUPYEMBIE PE3VJLTATHI OBYUEHMSA 11O JTUCIUILIMHE

[LiaHupyeMble Pe3yibTaTsl 00yYeHHs 110 TUCIHUILIAHE, COOTHECCHHBIE ¢ IUIAHMPYEMBIMH DE3yJIbTATAMH
ocoennsa OITOII

Kon dopMupyeMsIx VpoBeHL 0CBOSHHS KOMIIETECHIIHH [1nanmpyeMble PE3yNLTATh 00YUEHHA 10 TUCLHILIHHE
KOMIIETSHITHIH XapaKTepU3yIolIHe ITars! OPMHPOBAHHS KOMIETSHIHH
(Toka3aTeny OCBOCHHS KOMIIETEHLIMH)
1 2 3
OK-8 YacTHIHOE OCBOEHHE 3HATh: METOIbI ¥ MPHEMEI CAMOCTOATENBHOH paboTel B paMKax

mpodecCHOHANILHON NEATENBHOCTH,;

YMerb: CaMOCTOSTENBHO CTPOMTbL IPOLIECC  OBJAJSHHUSA
undopmaimert, 0ToOpaHHOW M CTPYKTYpPHUPOBaHHOH 1A
BBIMONHEHU NPOhecCHOHANLHOR NeATENBHOCTH;

Bnapets: TEeXHOJIOTHAMH OpTaHu3aLiH mpouecca
camMo06pa30BaHusA; MPHEMaMH IIeIeNoNaratus B0 BPeMeHHOH
[epCIeKTHBe, CHO0co0aMH  [UTAHWPOBAHHSA, OPTaHH3AlHH,
CAMOKOHTPOJIS H CAMOOLICHKH JeATETbHOCTH.

OK-10 YacTHIHOE OCBOEHHE 3HaTh: OCHOBLI METOIOJIOTHH HayUHOTO HCCIIeIOBAHUSA;
VYMeTh: NPUMEHSATH TONYYeHHbIE HABBIKH IUIA TMOATOTOBKH H
pOBe/IeHHs HCCIIeIOBAHMH,;

Baagerh: MeToZaMH M CI0COGAMH  IO3HABATENBHOM
JeATENBHOCTH M HaY4HBIX HCCIeA0BAHUH.




4. OBBbEM U CTPYKTYPA TUCHHUILINHBI

TpymoeMKOCTE TUCIUIIIMHBI COCTABIAET 3 3aUCTHBIX €IHHHI, 108 gacop
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IMepuopndyeckui 3aKk0H H
nepuojUYeckas CHcTeMa
2J1eMEHTOB oA.
Menneneesa.
Xumudeckas CBs3b H
CTPOEHMWE BelllecTBa
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PelfTvHT KOHTPONB
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PactBopEL Obmue
CBOMCTBA.

CrocofBl  BBIpaKeHHS
KOHUEHTpaIuH.
OKHMCIIHTENbHO-
BOCCTAHOBHTEJIbHBIE
peaKIil
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Caoifcta pa3baBieHHbIX
pPAcTBOPOB
HE3TEeKTPOIUTOB.
PactBOpHI

3NEKTPOJIUTOB.
Jucconmayia CHIbHBIX
W c1a0bIX 3JEKTPONUTOB.
Jlucconranms BOIbL.
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OcHOBEI XHMHYECKOH
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TepMoxumus.
XUMHYECKOe
PaBHOBECHE.
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2/50%

PeliTHHr KOHTPOIE
Ne2

OCcHOBBI XHMHYEeCKOH

KHUHETHKH.

13-14

2/50%

OCHOBB! 3MEKTPOXHUMHMH.
DIeKTPOAHBIE IPOLIECCHL.
[anbBaHuvecKHe
3JIEMEHTBI.

15-16

2/50%

ONeKTpoNnms.
METAJLIOB.

Koppo3zus

17-18

2/50%
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Ne3

Bceero 3a 1 cemecTp
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3a9€T

Hanmuue B nucuumwinne KITVKP

HToT0 IT0 AMCUHUILINHE

18 18 72

18/50%

3a4€T

Copep:kaHHe JeKIHOHHLIX 3aHATHH 110 JHCUHILIHHE

Pazpmen 1. OcHOBHBIE TOHATHS K 3aKOHBI XHMIHA. HOMEHKIIaTypa HEOPraHHYECKHX COESMMHEHHH.

Tema 1. OcHOBHEIE IOHATHSI XHMHH.




[ToHATHE XHMHYECKOTO SJIEMEHTa, MPOCTOTO ¥ CIOXHOTO BEINECTBA. ATOMHAs €IMHMIIA MacChl.
AromHas Macca, KomMuecTBO BellecTBa — MONb. MolspHas W MOIEKyIIpHas macca. BaieHTHOCTE.
CrelleHb OKHCIEHHsA. DKBHBAICHT, MOJIbHAs Macca SKBHBaJeHTa. MoJb — elMHHIa KOTTHYECTBA BEIICCTRA.

Tema 2. OCHOBHBIE 3aKOHEI XHMHH.,

34aKOH IOCTOSHCTBA COCTaBa. 3aKOH KPATHBIX OTHOINEHHH. 3aKoH ABOrajipo. 3aKOH COXpaHEHHST
MAcCHI BEIECTB. 3aK0oH SKBHBaIEHTOB. COBpEMEHHOE ONpPENEeHHEe OHITAS «XUMUICCKUH SKBHBAIICHTY.
Pacder MONSPHOH MAacChl HKBHBAIEHTA NPOCTHIX M CIOXKHBIX BemlecTB. MaremMaTHyeckoe BBIPAKEHHC
3aKOHa SKBHBAJIEHTOB M €ro IPUMEHEHHE B XUMHYECKUX pacyeTax.

Tema 3. HoMeHKIaTypa HEOPraHHUECKHX COEIUHEHUH.

Ktacchl M HOMEHKJIATYPa XUMUUECKHX COEIMHEHIH

Pasmen 2. Ilepmommueckuil 3akoH W mephojMdecKas cucrema odiementos /JLH. Menpeneesa.
XuMudgeckast CBI3b M CTPOSHHE BEIECTBA.

Tema 1. KBanTOBO-MeXaHHUIECKasd MOJIENb CTPOSHHSA aTOMa.

KBAHTOBO-MEXaHMUECKas MOJIEeIh CTPOeHHs aroma. [loHsTHe opOmTand. KBaHTOBBIC 4HCIIA.
CTpyKTypa 3JI€KTPOHHBIX O0OIOYEK aToMa: KBAaHTOBBIE YPOBHH H IOJYPOBHH, IPaBH/a 3aIOTHEHUA
opOuTaleif B MHOT03/1€KTPOHHEIX aToMaXx.

Tema 2. Ilepmommueckuit 3akoH H Ilepuopmycckas CHCTEMa JIICMCHTOB J .M. Menneneesa.
CoBpemeHHas  (DOpMyTHpOBKa Ilepuomdeckoro 3akoHa. CTpyKTypa —NEpPHOJMYECKOH —CHCTEMB
JI.M.MeHzereeBa. DNeKTPOHHBIE CeMeHCTBA SNEMEHTOB. VI3MeHEHHe CBOMCTB aroMOB H COSIHHCHMH
SJIEMEHTOB B IIEPUOJAX M IPyIIax.

Tema 3. MeKaTOMHBIE H MEXMOJIEKYIADHBIE B3auMOJEHCTBHSL. DBHIBI XMMHYECKOH CBA3H.
KoBajeHTHAS XUMHYecKas cBsi3b. CBOMCTBA KOBAIEHTHOM cBs3u. VIOHHasd XHMmIdecKas cBs3b. CBOHCTBa
HOHHOM cBs3u. Merayuuueckas cBsa3b. CBONWCTBA MeTA/UTHUYECKOH cBA3H. BomopoaHas xuMHu4ecKas CBA3b U
ee cBoiicTBa.

Pasnen 3. Pacteoper. Obimue cBoiictBa. Crioco0bl BRIPAKCHHA KOHIIEHTPAITHH.

Tema 1. PactBopuMocTh BerecTB. CIIocoObl BEIpakeH sl KOHIIEHTPAIUK PAaCTBOPOB: MaccoBas 101,
MOJIAPHAS KOHIIEHTPAIH, MOJIIpHAs KOHIEHTPAIV JKBUBAJICHTA.

Tema 2. OKHCITHTEIBHO-BOCCTAHOBHTEIIBHBIE PEAKIIHN.

CTelleHH OKWCIIEHHS AaTOMOB SJIEMEHTOB. IIpoIlecChl OKHCICHHA-BOCCTAHOBIEHHs. BakHeHinue
OKMCJIUTENH ¥ BoccTaHoBrTeH. COCTaBIeHHE yPAaBHEHHH OKHCIHTEILHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

Pasmen 4. CBoiicTBa pa30aBlIeHHBIX pPACTBOPOB HEIIEKTPONHMTOB. PacTBOPEI 3NIEKTPOIHTOB.
Jlucconuanys CHIBHBIX | ClIa0bIX 3IeKTPOIHTOB. JIHCCONMAIHs BOIBL

Tema 1. Teopus 37MeKTpOMATHYECKOH mucconyanyy. CHIbHBIE H CJIA0BIE JICKTPOIUTEL.

Tema 2. Cremenp mucconmanuy. KoHcTaHTa mucconuarmy. 3axkoH pasbapinenns OcTsanbza.
MasiopacTBOpHMEIE 3IEKTPOIUTEL [Ipon3BeIeHHe paCTBOPUMOCTH.

Tema 3. DIeKTpONHTHYECKas Juccolmanus Bozbl VIOHHOe Ipom3BeneHHe BOIBL BomoponHsrii
MOKA3aTEeb.

Pasmen 5. OCHOBBI XUMHYECKOH TepMoauHaMuky. TepMoxumMus. XMMHYECKOE PABHOBECHE.

Tema 1. DHepreTUka H HalpaBJICHUE XHMHUECKUX PEeaKIHii

BHYTpEeHHAS DHEPTHS ¥ SHTAIbIHL CHCTEMBL. [IepBhlii 3aK0H TepMOJUHAMUKH. TeIIoBEIe 3¢ exTs
XEMHYECKHX peakimii. 3akoH ['ecca U ciefcTBHS u3 Hero. Tennora (SHTANbNNA) 00pa30BaHIA XHMHIECKHUX
coenpHeHUHA. DHTporHs. HampaBreHue XMMMYECKHX [POLECCOB B H30IMPOBAHHBIX CHCTeMax. Bropoi
3aKOH TepMOAuHaMHKH. Oueprus ['mb6ca. Hampasnenme u mpenen CamMOIPOH3BOIBHOTO TEHCHHA
XUMUYECKUX peaKIlHid.

Tema 2. XuMH9ecKoe paBHOBECHE.

OGpaTuMble ¥ HeoOpaTHMbIE peakildy. XHUMHYecKoe paBHopecue. KomcTanTa paBHOBecHs. Pacuer
cocraBa paBHOBecHBIX cMeceil. Cmemenne paBHoBecs. [Ipuaimn Jle-Ilarense.

Paznen 6. OCHOBEI XHMHYECKOM KMHETHKH.
Tema 1. OCHOBEI XUMUYECKOH KHHETUKH.



CkopocTh XUMHYeCKOH peaknuu. DakTopbl, BIMAIOMIHE HA CKOPOCTH PCAKIIHH. OCHOBHOH 3aKOH
XUMHYECKOH KHHETHKH. KHHETHUECKHE YPABHEHHUS.

Tema 2. 3aBMCHMOCTH CKOPOCTH peaKiud oT Temmeparypsl 3akoH Baur-I'odda. Ypasnenue
Appennyca. Dueprus aktaBanyy. KaTamus3aTopsl 1 HHTHOHTOPEL

Pasyen 7. OCHOBBI SIEKTPOXHMHAM. DJIEKTPOIHLIE IIPOLIECCHI. ['albBAHUYECKHE JIEMEHTBL.

Tema 1. DIEKTPOXUMHYECKHE CHCTEMBL XHMHUECKHE HCTOYHHKH TOKA. DIEKTPOIHEIE MOTEHIHAIBL.
CTaHJapTHEIE 31EKTPOAHEIC IOTEHIHABL. MeTalInIeckue S1eKTpOIBL. 1'a3oBbIe IMEKTPO/IBL. Bonoponusni
HIEKTPOI.

Tema 2. PacdeT 1 H3MepeHue OTESHIMATIOB 31eKTpoaos 1 D/IC rarbBaHIIeCKHX 37IEMEHTOB.

Paznen 8. Dnextpomu3. Koppo3us METaIOB.

Tema 1. nexTpous.

CyIIHOCTh BIEKTPOJH3a. OIEKTPONHM3 PAcTBOPOB M PACINIABICHHBIX CPEL. 3akonbl Dapanes.
IIpuMeHEeHHE NEKTPOIIH3A.

Tewma 2. Koppo3us METaJLIOB.

THIIBI KOPPO3HOHHBIX paspylieHui. XUMHYECKas ¥ SMEKTPOXUMHHIECKas KOPPO3H. CrocoOB! 3aIHTEl
METAJIOB 0T KOPPO3HH.

Conepskanue J1a00paTOPHBIX 3aHATHH M0 THCUHILIHHE

Paszgen 1. OCHOBHBIC TOHSTHS U 3aKOHEI XUMEH, HOMEHK/IaTypa HEOPraHHYECKHX COSAUHEHUH.
Tema 1. OcHOBHEIE IOHATHSA XUMHH.

JlaGopaToprast paboTa « XMMHUECKHE CBOMCTBA KIIACCOB HEOPraHUYECKHX COEIUHEHHUN .

Tema 2. OCHOBHBIE 3aKOHEI XMMHH.

JlaGoparopras pabota «OnpesieeHue SKBUBAIEHTHON MacChl IIPOCTHIX M CIIOXKHBIX BEIIECTBY.

Pazpen 3. Pacteopsl. O61mue cBoiicTBa. Croco0b! BEIpaKEH S KOHIICHTPALHH.
Tema 1. CrrocoOrI BEIpaskeHUs KOHIEHTPALHH PaCTBOPOB.
JTaGopartopuas pa6ora «[IpHroTOBICHHE PACTBOPOB PA3TMIHBIX KOHICHTPAIHH .

Pazpen 4. CoiicTBa pa3baBieHHBIX PACTBOPOB HEAIEKTPOIMTOB. PaCTBOPEI SIIEKTPOIIMTOB.
Jlncconuanys CHIBHBIX B CIabbIX 37IeKTPOnHTOB. Jlncconnanys BOIbL

Tema 3. PaBHOBeCHsI B BOJHBIX PacTBOPax 3JICKTPOTHUTOB.

JlaGoparopras pabota «pH pacTBOpOB».

Pazmen 5. OCHOBEI XHMHUYECKOH TEPMOIHHAMHUKY. TepMoxuMus1. XUMHIECKOE PAaBHOBECHE.
Tema 2. XuMudeckoe paBHOBECHE.
«JIabopartopHas paboTa « XHMHIECKOE PABHOBECHEY.

Pazmen 6. OCHOBEI XHMHAYECKOH KUHETHKH.
Tema 1. OCHOBEI XUMHUECKOH KMHETHUKH.
JlaGopatopras pabota « CKOPOCTh XHMAYECKHX PEAKIIHH.

Pasgen 7. OcHOBBI 3JIEKTPOXAMHH. DIIEKTPOIHEIE IIPOLECCHI. | albBAHUIECCKHE IEMEHTEL
Tema 1. ['aipBaHHYecKHE SIIEMEHTEL

Jlaboparopuas paboTa «I albBaHUIECKUE ITIEMEHTED.

Paznen 8. Dnexktponus. Koppo3us METaIIOB.
Tema 1. DnexTpomnus.
JlaGoparopras paboTa « DIEKTPOIIH3 Y.

Tema 2. Koppo3us METaAILIOB.
Jlabopatopuas pabora «Koppo3sus MeTaLIoBY.



5. OBPA3OBATEJIBHBIE TEXHOJIOTUH

B mpemojaBaHHH IUCHUIUIMHBI «XHMHS» HCIOIB3YIOTCS PpasHooOpasHbie 00pasoBaTelbHEIE

TEXHOJIOTHH KaK TpaJUIIHOHHEIS, TaK H C IPHMECHEHUEM aKTHBHBIX H HHTEPAKTHBHBIX METOL0B OGY‘IGHI’I}I.

AKTHBHbIE ¥ HHTEPAKTHBHEIE METOIEI 00y IeHHU:

—  Humepaxmuenan nexyus (pasden 1 mema 2; pasoen 2 memwr 1 — 3; pasoen 3 mema 1; pazoen
4 memwr 1 — 3, pasoen 5 memwi 1 — 2; paszden 6 memwt 1 — 2; pazoen 7 memor 1 — 2, pasoen 8
memer 1 — 2).

— Ipynnosas ouckyccus (pazoen 2 memvl 1 —3).

— Tpenune (pasden 1, mema 3, pasoen 3, memor 1 —2).

—  Ananuz cumyayuii (pasoen 5 mema 2, pazden 6 memul 1 —2).

—  Pasbop xonxpemuuix cumyayuti (pasoen 7, mema 2; pasoen 8, mema I —2).

6. OIEHOYHBIE CPEICTBA JUISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
[IPOMEKYTOYHOM ATTECTAIIAH 110 UTOI'AM OCBOEHMSI THCIUILIMHBI 1
YYEBHO-METOIWYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM PABOTHI
CTYJAEHTOB

Texy1pii KOHTPOJTb YCIIEBAEMOCTH IIPOBOUTCS 110 PE3YJIbTaTaM IIPOBE/IEH S PEUTHHI-KOHTPOJLA 10

CICOYIOIIHM KOHTPOJBEHBIM BOIIPOCaM:

PefATHHT — KOHTPOJIB 1.

L.

2.

[¥S]

11.

12.

Jlate Ha3BaHUsA CIENYIOIIMM COEHHEHUAM:

CuO, MgS, HMnOg4, HBr, LiOH, AI(HSO4)3;, SnOHNOs3, FeCls.

Hammcats xuMugeckue GOPMYIIBI CIEAYIOIIMX COSIMHEHHMH:

okeup xenesa (I), cymedun muxens (II), ruxpoxcupa Oaprsi, Mapraiopas KHCIOTa, THAPOCYIb(QUT
ATFOMHHHS, [IHAHOBOIOPOIHAS KUCIIOTA, IUXPOMAT Kalus, HUTpaT rHapokcus xpoma (III).

[IpuBenute GopMyIHPOBKY 3aKOHA ABOTAIPO.

PackpotiTe moHATHE SKBUBAICHTA, MOJIIPHAS Macca SKBUBAJIEHTA JIJI PA3IMYHBIX KIaCCOB XHMHYCCKUX
COeIUHEHUH.

IIpu cropanuu 5,2 r merauta obpasyercs 9,84 r oxcuzna Metaiuia. OnpenenuTh 3KBUBAIEHTHYIO MaccCy
MeTana

Brruucnute MONSpHYHO Maccy SKBHBaleHTa Mmeraiuia, ecid 0,493 r Xmopupma 5TOro MeTaia IMocie
obpaboTku HUTpaToM cepedpa obpasosanu 0,861 r xnopuzaa cepedpa.

DKBHBAJIEHTHAA Macca MeTauia B 2 pasa Oolble, 9eM dKBHBAICHTHAas Macca Kuciopoaa. Onpenennre
OTHOMIEHHE MAcChl OKCH/IA K Macce MeTalia.

KakoBEl OCHOBHBIE 3aKOHOMEPHOCTH PpACIpENeNeHHs 31eKTPOHOB B artome. [lpuBenure 3HAYCHHA
KBaHTOBEIX UHCEN BCEX SIEKTPOHOB U KoHMHTypanuii 5s25p°.

Pacnonoxwute amements! [, F, Cl, Br B psiz 110 Bo3pacTanuio JIeKTPOOTPHUIIATENLHOCTH aTOMOB.

. 9Hep1"HH HOHH3AIIHH. BHepl"I/IH CpOJZICTBA K 3JIEKTPOHY. WX uaMmeHeHue Y 2JIEMCHTOB IIO IIEPHOOaM H

TpYyIIIIaM.
OmpenenuTe IUCIO CBA3EH B MOJIEKYJIe H YKaKUTE CTENIEHb OKHUCIIEHUS M BAJIGHTHOCTh KPEMHHUS B
coemunenun KoSiOs.

MexIy MOJeKyIaMH Kakux u3 nepeunciieHHsx Bemects (Ha, NHs, HoO, HI) o6pasyrores BomopoaHble
CBSI3U?

PeiiTiHr — KOHTpOJIH 2.

1.

2

3.

Cxompko rpaMmoB CuSOs4-5H>O meobxommmo B3sTe it npurotosneHus 400 mu 0,2 H. pacTBOpa
cynbdara MeIH.

PaccunTaTh CKOIBKO IPAMMOB BEIeCTBa HeoOX0auMo B3sTh 1yt mpurorosienus 600 ma 10% pactsopa
CH3COONa (p = 1,098 r/cm?).

IpuBequTe ONpeIeNeHue CTAaHIAPTHON SHTPOIHK 00pa30BRaHMs BEIIECTBA.



10.

11.

12.

Ormpe/ienuTe CTaHIAPTHYIO YHTAJBIHIO 00pa30BAHIA N>0, eciii W3BECTHA CTaHIAPTHAST SHTAJIBITHAL
o6pazosanust COz (-393,3 x/[k/MoIb) U CTAHAAPTHAS SHTATBIINS PEAKITHH:

C(rp) + 2N20(r) = COx(r) + 2Na(r), rme AHo p-1wm) = - 556,5 xJIx
PaccunTaiiTe TEIUIOBOM 3 MEKT peakyy 110 H3BECTHBIM TEIIOBBIM 3P QeKTaM APyTrux peaxiui

Peaxmus AH xJI>x/Monb
C(rpadur) + H20(r)= CO(r) + Ha(1) ?
C(rpagur) + O2(r) = CO2(1) 405,8

CO (1) + %2 02 (r)= COx(1) 284,5

H; (r)+ % 02 (r)=H20 (1) 246,8

Kaxue pakTops! OyIyT CIOCOOCTBOBATE YBEIHISHHIO CKOPOCTH PEAKIIHN

4FeS; + 1102=2Fe;03+ 8502 7

B moMeHT paBHOBecus cucTeMsl N2 + 3Hz <> 2NH3 KOHICHTpalny BEMECCTB COCTaBIAIOT Na2]p=3
mons/i; [Ha]p = 9 Moms/m; [NHs]p = 4 Mons/n. Kakoa Oblia HCXOJHAA KOHIEHTPALWMS azora?

B KaKyio CTOpPOHY CMECTUTCS paBHOBecHe B peakiuu 3Ha + Nz« 2NH3 +Q

a) IpH IOBBINIEHHH TABICHHS,

0) mpH yBEIUUCHHUH TEMIIEPATYPBI;

B) IIpH yJaIEHAHA aMMHAaKa U3 PEAKIIHOHHON cMmecu?

Brraucymts pH 0,04 %-moro pacteopa NaOH (p=1 r/mi). Kak nsmenures pH npu pazbapieHun
pacTBOpa paBHEIM 00beMOM BOIEI? Koo QHIIHEHT aKTHBHOCTH IIPHHSTE PABHBIM C/IHHHIIE.
Omnpenenure maccy NaOH, HCIIONMB30BaHHOTO AJLA IIPUTOTOBIJICHEL 200 M1 pacTBOpa I'MIPOKCHIA
naTpus, eciu pH pactBopa pasen 10.

BEMMHCIHTE MOJSIPHYIO KoHIeHTpamuio pactBopa HaSO4, eciu pH pacTBopa paBe. Kax u3menutcs pH
pacTBopa Tipu pasGasienuy pactsopa B 10 pa3? KoodduuuenT akTUBHOCTH IIPUHATE PaBHBIM 1.
IIpuBeuTe GoOpMyYITH! COeIUHEHHH, POABIoNMXK B OBP KaKk OKHCIMTEIBHEIE, TaK |
BOCCTaHOBHUTEIILHEIE CBOMCTBA.

PeliTHHT — KOHTPOJB 3.

1

oo

10.

11.

Berapcmuts DJ]C # HAMHCATH CXeMY IalbBaHHYECKOT0 SIIEMEHTA, COCTABIICHHOI0 U3 SJICKTPO/IOB:
1) PtH; [0,03M HNO; o=21%
2) Zn |028.  ZnCL  y=0,5
TTonydeHHBIE PE3y ILTATEl HCIIOIb30BaTh IIPH OTBETE Ha 2-# ¥ 3-1 BOIPOCHL.
Kakas peakuus 6yaeT IPOTeKaTh Ha aHO/IE IPH 3aMbIKAHHH BHEIIHEH LEIH IalbBAHAICCKOr0
3J7IEMEHTa, YKa3aHHOro B 1-M Bompoce?
Kakas peaxnus GyeT IpOTeKaTh Ha KaToJIe IIPY 3aMbIKAHIHA BHEITHEH LENH ralbBaHuIEeCKOro
sIIeMEHTa, YKa3aHHOTO B 1-M Bompoce?
Brramcmute 3J[C 1 HammcaTh CXeMy TajlbBaHHYECKOTO OJIEMEHTA, COCTABICHHOr0 U3 JIEKTPOOB:

1) Pt,H; |pacteop ¢ pH =11

2) Ag | 0,001 m. AgNOs  y=1
IToyueHHBIE pe3y IbTaThl HCIIONB30BATh IIPH OTBETE Ha CIIEYIOMHE B BOIPOCa.
Kaxast peaxmust 6y/IeT IPOTEKATh Ha aHOJE IIPH 3aMBIKAHIH BHENTHEH [ETH yKa3aHHOTO B 4-M BOIPOCE
raJIbBAHIYECKOTO YIeMEHTa?
Kaxast peakiust GyIeT IPOTEKATh HA KATOZe IIPH 3aMBIKAHHH BHEITHEH IETH yKa3aHHOro B 4-M BONPOCE
rajbBaHHYECKOr0 JIeMEHTa?
Kax u3mensercs pH pacTsopa B IPUKATOJHOM IIPOCTPAHCTBE IIPH 3JEKTPOJIH3€ BOAHOIO pacTBopa
XJIOpHIA Kajus?
Kaxoii Iiporiece IpoTeKaeT Ha rpaMTOBOM aHOZE IPH 3JIeKTPOIH3e BogHoro pacrsopa NaOH?
Uepes pacTBOpP HATPATA JBYXBAICHTHOTO METAILIA IPOITY CTHIIA TOK CHJION 2A B TCUCHHH 40 MuH., IpH
9TOM BEIIETIIOCh 4,992 r meranna. Ha3parth coJlb.
CKOIBKO IPaMMOR THAPOKCHIA KaHs 06pa3oBaliock y KaToma mpy siektponuse K2SOs, ecim Ha aHONE
BBIemnock 11,2 11 xucmopona (H.y.)
YenesHble H31eNAs TP HEKEIHPOBAHUMK TIOKPEIBAIOT CHA4aa MeJIbIO, a IOToM HuKeneM. Kakoi
IIpOIECC IIPOTEKAET Ha aHOJIE IPY TIOBPE/KACHHH 3TOTO IBYXCIOHHOrO HOKpHITHs B 0,1 H. pacTBope
THAPOKCHJIA HATPHU?
Ere = 0,161 B; Ecu =+ 0,027 B; Eni =—0,128 B.



12. B 0,1 H. pacTBOpE COTLIHOM KHCIIOTEHI OITYIIEHBI IT0 OTACIBHOCTH MEHA, cepeOpsiHas U 30710Tast
npoeoroxu. Kakas npoBosoka GyeT KoppoupoBaTh ¢ BOAOPOIHON JETIONApH3aHe?
Ecu =+0,154B; Eaw =+0,348 B; Eag =+0,277 B; Emz =-0,059 B.

13. B kaKoif cpejie Py HAPYIIEHUH OJIOBSHHOTO MOKPBITHS JKENe30 OyeT 3allHUIIEHO Oomnee HAEXKHO
a) 0,1 . HCI; 6) 0,1 u. NaCl; 8) 0,1 5. NaOH?

[IPOMEKYTOYHASI ATTECTAIIMS IO UTOTAM OCBOEHMS TACIUILINHBI
(KOHTPOJIBHBIE BOITPOCHI K 3AYETY)

1. [ToHsTHE 3]IEMEHTA, IIPOCTOIO U CIIOKHOT'O BelleCTBa.

2. AToMmHas Macea. KomuecTBo BermecTna — MOJIb. MOsIpHas Macca, MOJIIPHBIH 00BEM.

3. BanenTHOCTh, CTENEHb OKUCIEHWS. DKBHBAIEHT, MOJSpHAs Macca SKBMBANEHTA. 3aKOH
9KBHBAJICHTOB.

4. Crioco6BI BEIpaYKEHHS KOHILEHTPAIlHK PaCTBOPOB (MaccoBas DOJI, MOJIApHAs KOHIICHTPAITHA,
SKBUBAJIEHTHAS KOHIEHTPAIIHS PACTBOPEHHOIO BEIIECTBA).

5. OKHCIMTEIFHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKHCIMTENH U BOCCTAHOBHTEIIH.
Cocrasnerue ypasuenuit OBP MeTonoM a1exTpoHHOro GanaHea.

6. Crpoenme aroma. KBaHTOBEIE uMClia. OHEPreTHYECKHE YPOBHH H TOIYPOBHH. Yucno

IOMypOBHEH B OSHEPreTHIeCKOM ypoBHE. [IpHHIMI HAUMCHBINCH SHEPIHH, NPABHIO KieukoBckoro,
npuaiun [laynu, npasuno 'yana.

7. Iepuonuyeckas cucrema Jl.J.Menneneesa. Ilepuomudeckuii  3aKOH. Crpyktypa
TIepHOAMIECKON CHCTEMBI: IIEPHOJIBI, TPYIIIbl B MOArPYMIEL. VI3MEHEHHE B NEpHO/aX A IpyImax CBOMCTB
SIEMEHTOB (PaJMyCOB aTOMOB, SJIEKTPOOTPHIATENBPHOCTH, CPOJICTBA K 3JIEKTPOHY), OKHCIHUTENBHBIX H
BOCCTAHOBHTENBHBIX CBOMCTB IIPOCTHIX BEMECTB. DIIEKTPOHHEIE HOPMYJIbl aTOMOB. MeTaJlIEl ¥ HEMETaLIbI
B [lepuoguuaecKoi cucTeMe.

8. Busl XUMAYECKON CBSA3H: HOHHAS, KOBaJIeHTHas (OJSpHAS U HEMOJIApHAs), METaJUIHYecKas,
BOJOpOIHAL. Mexanu3ms! 06pa3oBaHHs KOBATICHTHOH CBA3U. KOIH4eCTBCHHBIE XapaKTEPHCTUKH 1 CBOMCTBA
KOBAJICHTHOH CBSA3H.

9. I'ubpupusamys opbmTamedf, [eOMeTpHs MOJNEKYN C pasTUYHBIM THIOM THOPHIM3AIHH
[EHTPAJIBHOTO aTOMa.

14 Uowunas cBs3b. CTeneHs HOHHOCTH CBsA3H. CBONCTBA HOHHOH CBS3H.

11. Bozopoaias u MEeTaTHUECKas CBA3H H X CBOUCTBA.

12. O6mue cBONCTBA PaCTBOPOB. 3aK0H Payi.

13. DIIeKTPONMTEL DTeKTponuTHdecKas mucconuanusa. Cremens aucconuanud. akTopel,
BIHSFOIIHE HA CTEIIEHD JUCCOLIHAIIHH.

14. CHIBHEIE 3JEKTPOIHTH. AKTHBHOCT: HOHOB. VOHHas cuma pacTBopoB. Koadduipment
AKTHBHOCTH.

15. Crnabsie amexTponuTsl. KoHCTaHTa AMCCOIHAITHNH.

16. KHCIIOTHO-OCHOBHEIE DPABHOBECHS B BOJHBIX pacTBopax. VIOHHOE MPOH3BEASHHE BOJEL
BoI0OpOAHbIA H THIPOKCHIIBHEIHM IOKasaTe i, KucI0THO-OCHOBHBIE HH/IAKATOPBL.

L Pacuer pH pacTROPOB CHIBHBIX KHCIIOT H OCHOBaHHI. Pacuer pH pacTBOpoB ciiabbIX KHCIOT
¥ OCHOBaHHH.

18. Cunponus coneit. Koncranra ruiponmsa.

19. OCHOBHBIE IIOHATHS XHMHYECKOM TEPMOAMHAMMKH: TEPMOJHHAMHYECKAs CHCTEMa, THIIbI

TepPMOJIHHAMHYECKAX CHCTEM, BHYTPEHHsS SHEPrHA CHCTEMBl. TepMONMHAMHYECKHH IIPOIECC, BHbI
IpoIeccoB (U300apHbIH, H30XOPHEIH, H30TEPMUYECKHU).

20. IlepBHIit 3aKOH TePMOIWHAMHKH. DHTaNbIHA. 3aKkoH ['ecca U CIIEACTBHA W3 HEro. DHTPOIHUS
cHcTEMBL. BTOpO#H 3aKOH TEPMOAMHAMHKH.
21. CoGommas sHeprus [mG6ca. Kprrepmil caMOIPOH3BONBEHOCTH XHMHYECKOH pPEaKIMH.

Omnpenenenne 10 TEPMOAWHAMHYECKHM JAaHHBIM BO3MOMKHOCTH TIPOTEKAHHS XUMHYCCKOH peaknuu B
IPAMOM ¥ 06paTHOM HaIPaBJICHHH.

22, XHAMHIECKOE PABHOBECHE: IPU3HAKK XHMUIeCKoro papHosecus. KoHcTranTa paBHOBECHS.

23, Cmemenne xummpdeckoro pasHoBecus. [lpunmun Jle-Illatense. BrumsmHue TemuepaTyphl,
IABJIEHH, KOHLEHTPALHI BEIECTB Ha COCTOSIHUE PABHOBECHUSL.



24. KOHCTAHTA CKOPOCTH PpEaKl(d{. 3aBHCHMOCTh CKOPOCTH XHMHYECKOH peaKiud OT
KOHIICHTPAI[MA U TEMIIEPaTypEL. Y CJIOBHS XHUMHAYECKOr0 PABHOBECHS.

25. DIeKTPOXUMHIECKHE IPOIECCHl B TalbBAHHUIECKHMX dneMeHTax. CXeMbl ralbBaHHISCKHX
3JIEMEHTOB. DJIEKTPOHEIE peakluy, DIeKTponHbIe NoTeHuansl. 3JIC ranpBaHIIeCKOro 3/IEMCHTA.

26. BonoposHas IKana 3TeKTPOJHEIX IoTeHnuanoB. CTaHfapTHBIE 3NEKTPOIHEIC [IOTCHIHANBL.
Psin HanpsiKeHUH METaILIOB.

27. 3aBHCHMOCTD 3IIEKTPOIHOIO MOTEHIMANA OT KOHIEHTPAllMH HOHOB B PacTBOpE. Y paBHCHHE
Heprcra. Pacuer 5IeKTPOAHBIX ITOTEHIHAIOB METAJIIAYECKUX 3JIEKTPOAOB M BOAOPOIHOTO JIEKTPOAA.

28. DNeKTponM3. DNEKTPOIHBle peaknu# Ha aHoje u karoze. IlocienmoBarenbHOCTE

BOCCTAHOBJIEHHUS OKHCIHTENEH U OKHCICHHS BOCCTAaHOBHTENEH. BHCKTpOL[H}Sle peaknuy MIpU DIEKTPOJIH3C
PacIIaBOB 3MEKTPOIHTOB H BOOHBIX PacTBOPOB IMEKTPOIHUTOB C HHEPTHBIMH SIEKTPOOaMH.

29. PacdeT Macchl MPOAYKTOB 3JIEKTPOJIHBIX DAkl Ha OCHOBAHMH OOBEIMHCHHOIO 3aKOHA
dapanes.
30. Kopposusi MeTayuioB. XHUMHYECKas KOPPO3MA. DINEKTPOXMMUYECKAs KOPPO3Hs: aHOIHBIC H

KaTOMHEIE IPOLECCH], 3aBHCHMOCTE THIIA IETOINAPH3AIHH OT COOTHOIICHUS 3JICKTPOOHBIX II0TCHIHAIOB
MEeTallsia ¥ OKUCIHTeNneH. MeTompl 3aliTEL OT KOPPO3HH.

CamocrosTenbHas paboTa CTYIEHTOB IIPEAyCMOTPEHA 110 BCEM pasziesiaM Kypca ¥ HCIOJIB3YeTCd Kak
MHCTPYMEHT JUIs GoJiee TTyGOKOro OCBOEHHS TCOPETHUYECKOrO JIEKIMOHHOTO MaTeprala i NPHOOpeTeHHs
HABBIKOB €r0 IIPAKTHYECKOTO TPHMEHEHHs B pacderax ¥ j1abopaTopHod mpakTike. HEKOTOpEIC pasielbl
TEOPETHHUECKOr0 Kypea PACCMATPHBAIOTCSA C HCIIONL30BAHHEM OIEPEkAIOMel caMOCTOsTELHOM paboTsL:
CTYICHTHI [IONyYalOT 3a[aHue Ha U3yYeHHue HOBOrO MaTepHaa JI0 ero M3J0XKEHHUs Ha JISKIUH. 3afanus 11
CAMOCTOSTENbHOM paGoTH IpUBeNeHE! B yuebnom nocobuu Opmur H.A., Kysypman B.A. Apxunosa H.A.
«TIpakTHKYM JUIA CaMOCTOSTeNbHOM paGoTel 1o xumum»  http://e.lib.vlsu.ru/handle/ 123456789/576
KOHTPOIIL BEIOMHEHHS CaAMOCTOATENIEHOH paboThl OCYIIECTBIIACTCS [IOCPEICTBOM TECTHPOBAHHU.

IIpuMeps! TECTOBBIX 3a/[aHHiT UI1 KOHTPOIIA CaMOCTOATEIBHOM pabOoThL:

Tema «HoMeHKIaTypa HEOPraHHYECKUX COSIUHEHHH
1. ®opMy.ia KHCIOTEL, HOPMaJIBbHOH COJIM ¥ aM(OTEPHOr0 THAPOKCHIA COOTBETCTBEHHO!
a) NHs, CaSO4, Al(OH)3 6) HBr, Alx(SO4)3, Zn(OH)2
B) HNO3, NH4Cl, Ba(OH): 1) H2SO4, KHCO3, Cr(OH)3
2. BajleHTHOCTE KHCI0TOOOPa3yIOLEro 3JIEMEHTA B MapraHIEBOH KHCIIOTe paBHa:

a) VII 6) VI B) IV r) III
3. XJIopHOBATOM KHCIOTE OTBEYAET (PopMya:
a) HCIO 6) HCIO2 B) HCIO3 r) HCIO4

4. Ha3panue XMMIYECKOTO BelnecTra, uMeromero gopmyay CaHPO4

a) bocoar kanenus 6) TaapodocdaT KauslKs B) THAPokcodocdar Kanpuus 1) MeTadochaT KanbIus
5. Yuciio aTOMOB B MOJIEKYJIE XPOMOBOH KHCJIOTHI PABHO:

a)4 6) 5 B) 6 r)7

Tema «PacTBOPHI 2JIEKTPOITHTOBY

1. MoryT cocymecTBOBaTh B pacTBOpPE Iapkl BEIIECTB:

a) NaOH, Ca(OH), 6) LiOH, CO; B) SO2, Ba(OH)2 r) HF, NO

2. Macca Bomel (B rpamMmax), KOTOPYIO CJeIyeT Bhmaputh H3 430Mn 4%-HOro pactsopa (ILIOTHOCTH
1,047r/Mn) cynsduaa HaTpus, 9T00B! TOIYyYHTh 12%-HBIH pacTBOp, paBHa

a) 50 ©6)250 B) 300 r) 400

3. PactBopmMmocTs juxpomara kamus KoCrO7 pasma 12,51/100r soasl mpu 20°C. YcraHoBHTE, KaKoBa
OyIeT Macca HACKHIIEHHOTO PACTBOPA, €CIIH UL IIPUTOTOBNICHHS €10 Hcnomb30Bano 400r BOAB!

a) 420r 6) 500r B) 400r r) 450r

4, Cmemanu 11 1M pacreopa u 1i1 3M pacTBopa cepHOi KHCI0Thl. ONpeeniTe MOSIPHYIO KOHIEHTPALIHIO
CEPHOM KUCIIOTH! B KOHEYHOM PAaCTBOPE

a) 1,5mone/n 6) 2mons/n  B) 2,5Mois/n T) 1,75M0mB/11



5. Xnopua-uoHE! 00pa3yroTCsa IPH PACTBOPEHUH B BOJIE BELIECTBA, HMEIOIIETO bopmyy
a) Cl. 6) MgCl, B) AgCl r) CCly

Tema «I aTbBaHIYECKUE TIEMEHTEI»

1. BLMHCIATh MOTEHIHAT BOJOPOIHOIO 3JIEKTPOHA B PacTBOpE YKCYCHOH KHCIOTBI C KOHI[EHTpaue
0,1momp/n. CTeneHs AUCCOLMAIIAHM IS 3aJaHHOW KOHIIEHTPAIHK KHCIIOTEI O =0,013.
a)—0,168 B; 6)-0,153 B; B) 0,168 B; r)— 0,020 B.
2. MarHyeByo IUTACTHHY IIOMECTHIM B DAcTBOP CONH 3TOr0 Meramid. 3MEepeHHEIH MOTEHIHMAN Mg
oKkazaJicsi paBHEM -2,40B. BErumcnuTh aKTHBHYIO KOHIEHTPAIUIO HOHOB Mg B pacTBOPE B MOJIB/JI.
a) 3,46-10° moms/m; 6) 0,25 MoTIB/II; B) 4,17-107 Mons/I; r) 6,91-102 MoTB/T1.
3. BEMHCIIHTS TOTEHIHATBI MEIHEIX B HUKENEBBIX SIEKTPOJIOB, IorpeskeHHbIX B pacTBopEl CuSO4 1 NiSO4
¢ KOHIIEHTPALMAMH:
CuSOs (ko3 durment aktusHOCTH HOHOB ¥ = 0,16) 1 Cy = 0,1 Mo1B/11;
NiSO4 (xoah¢unuent aktueaocTH HOHOB Y = 0,15) 11 Cy = 0,1 MOTIB/IL.
a) 0,234 B; - 0,36 B; 6) 0,234 B;0,3B; B)0,234B;-0,3 B; r) 0,286 B; — 0,3 B.
4. Beraucauts DJIC raJbBaHHYECKOTO JIEMEHTA!
Pb / Pb (NO3)2, Cy =0, 01 mons/i, y = 0,7 // AgNOs3, Cy =1 mons/11, y = 0,8 / Ag.
COCTaBHTE ypaBHEHHA peakiiuii, IPOTEKAOIINX Ha aHOJE B KaTo[e pabOTaOMIero dIeMeHTa.
a) 0,982 B; ©6) 1,04 B; B) 0,6 B; r) 0,54 B.
5. Berumemuts D/IC crenyiomelt ralbBaHHYECKOH 1EH
Ag/0,01M AgNOs // 0,1M AgNO3 / Ag

f=10,9 £=0,72
a)— 0,059 B; 6) 0 B; B) 0,029 B; 1) 0,059 B.

Tema «DIeKTPOIH3»
1. Ipm 3meKTponm3e pacTBOpa XJIOPHIa Kalus 00pasyroTes:
a) Kaauii, BOZOPOI, XJIOp, KHCIIOPOI; 0) THOPOKCHU] KalHsl, BOJOPOI, XJI0p;
B) THAPOKCH] KaJlis, COJIHAA KMCIIOTa, KHCIIOPOL; I') KaJIuii, BOJOPOJI, OKCHJI XJIOpa.
2) Kaxkoit polecc IIpOUCXOUT Ha MEAHOM aHOJIe IPH 3JIeKTponmse pacTBopa KBr:
a) OKHCIICHHE BOJBL;
0) okucieHie HOHOB Opoma;
B) OKHCIIEHHE MEJTH;
') BOCCTAHOBIIEHHE MEJIH.
3) Ilpu anextponmuse BogHoro pactsopa SnCly Ha aHozme BEIIemunoch 4,48 i xopa (w.y.). Haiia Maccy
BBIIEHBIIErOcs Ha KaTOZAE 0JI0Ba!
a)23,7r 6)11,85r B) 5,925 r)47.4r
4) B pesynbrare 2J1eKTpoIu3a BogHOro pacteopa HF BOJOpOIHELA OKa3aTeb!
a) yBemm4wics; 0) yMEHBIINJICH; B) octaucs 0e3 U3MEHEHHUH.
5) Ecii B pacTBOp WJIH PACIUIaB 3JEKTPOIHTA IIOTPY3UTh IEKTPOIBI H IIPOILY CTUTE JJIEKTPUYECKHH TOK, TO:
a) KaTHOHBI OyIyT ABUTaThCSA K KaTOAY M IIPHHUMATE OT HETO JIIEKTPOHBI;
0) KaTHOHBI OYIyT ABUraThes K aHOLY H OTIABATH MY SIICKTPOHEL,
B) KATHOHEI Oy IyT ABUraThCA K KaTOMy M OTJABaTh €My DJIEKTPOHEL,
I') KATHOHEI Oy IyT ABHTaThCS K aHOLY Y IIPHHUMATE OT HETO 3JIEKTPOHBL

DOHJT OIEHOYHBIX CPEJICTB JUIA IPOBEACHHS aTTeCTAlMH YPOBHS CHOPMHUPOBAHHOCTH KOMICTEHITHA
00y YArOLINXCS [0 TUCHHUIUIMHE 0QOPMIISETCS OTAEIbHBIM T0KYMEHTOM.



7. VUEBHO-METOUYECKOE 1 HHOOPMAIIMOHHOE OBECIIEYEHHE
MACIUILIHEI

7.1. Kuuroo0ecrme4eHHOCTD

HaumenosaHue THTEpaTypsl: aBTOP, Ha3BaHHE, 'on uznanus KHUTIOOBECITEYEHHOCTD
BUJ| H3[IAHHA, H3NATCIECTRO Konuuectso Hanuvue B 3IeKTPOHHOH
IK3EMILISPOB W3AHUH Gubnuoteke Bnl'Y
B bubnuoteke Bnl'Y B
cooteetcTBul ¢ PI'OC
BO
1 2 3 4
OcHoBHas JiuTepaTypa®
1. Ueprosa O.B, Kyszypman B.A., dunenxo C.B. 2011 19
VuebHoe mocobue O XHMHM A CTYICHTOB http://e.lib.vlsu.ru/handle/123
HEXMMWYECKHX HampasieHuH u.l— Bramumup: 456789/6185
Biul'Y
2. Kysypman B.A., Yepuosa O.B, Tumenko C.B. 2012 219 http://e.lib.vIsu.ru/handle/123
Vyebnoe mnocobme MO XHMHH Ui CTYISHTOB 456789/2377
HexuMU4eckux HampasneHuit 4. II. — Bmamumup:
Binl'y
3. Kysypman B.A., Jlunerxko C.B., 3a/0p0OKHBIH 2015 233 http://e.lib.vlsu.rw/handle/123
HU.B. TIpaktHkyM II0 XMMHH [ CTYACHTOB 456789/4255
HEeXMMHYECKUX Hampasnenuit. — Bnagumup: Bnl'y
4. Opmun H.A., Kysypmar B.A., Apxunosa H.A.. 2005 385 http://e.lib.vlsu.ru/handle/123
[IpakTHKYM 7An% CaMOCTOATENbHOH paloTel MO 456789/576
XHMHU ISt CTYIEHTOB HEXMMHIECKHX
Hanpasjienuit. — Bragumup: Bal'V
JononHuTeNbHasg THTEPATypa
1. Koposun H.B. O0wmas XuMus: yueOHHK JUis 2000 11 -
BY30B TI0 TEXHUYECKUM HANpaBIEHHAM U 2003 14
crenuanpHocTAM. — Mocksa: Bricmmas mkomna 2004 4
2005 11
2007 15
2008 1
1
2. Tmanka H. JI. O6mas xumus: yaeduoe mocobue | 1984 49 -

st By30. — JlenuHrpan: Xumus

7.2. llepuogu4ecKkne H3TAHUA

7.3. MaTepHeT-pecypcehl

http://www.scirus.com
http://www.iupac.org
http://www.anchem.ru
http://chemteq.ru/lib/book
http://www.elsevier.com
http://www.uspkhim.ru
http://www.strf.ru/database.aspx
http://www.chem.msu.su
http://chemistry.narod.ru
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8. MATEPHAJIBHO-TEXHUTYECKOE OBECIIEYEHUWE JUCHHUITIJIAMHBL
Jing peanusanuy IAaHHOH JMCIMIUIMHEI MMEIOTCS CIELHMANBHBIE MOMEINEHHS [T TPOBEICHUT
3aHATHH JIEKIMOHHOIO THIIA ¥ 3aHATHA 1abopaTOpHOrO THIA, TPYNIOBEIX H HMHIMBHIYAIBHBIX
KOHCYJIbTalKH, TEKYILEero KOHTPOII K IPOMEXKYTOYHOH aTTeCTal[HH.
JlaGopaTopHsle paGOTHI IPOBOMITCA B TIOMEIIEHHH JlabopaTopiy obmiell ¥ HEOPTaHMIECKOH XUMHH
(aym. 433-1, 425-1, 405-1)

Pa6ou4yrio mporpammy cocTaBui _K.X.H. go1. YepHosa O.b.

(®HUO, noxmrcs) QWJ
PenenzeHnt
(mpencraBuTens  paboTomarelis) AO «PM HAHOTEX» HavalbHHK aﬂaﬁv eckopd/ orrena
LIEHTPAILHOM 3aBOACKOH JabopaTopun K.X.H. TperbsxoB A.B. < %/77"[/

(MecTo pabotsl, fomkHOCTH, @HO, noAMHCH 7

ITporpamMma paccMOTpeHa B 0Jj00peHa Ha 3aceJaHuH Ka(eIphl XHMHAH

ITporoxomn Ne ! oT __ »0.0% d0t9 roma , _
3aBemyromuii kadeapoi n.x.H. mpod. Kyxtua B.A. /,.ZLP‘M’M
(®HO, moammcs) J

PaGowas mporpamMma paccMOTpeHa H ofoOpeHa Ha 3acefaHHH y4eOHO-METONMYECKOH KOMHCCHH
manpasinerns 20.03.01 «Texnochepras 6€30IaCHOCTEY

ITpotoxon No 4 oT 30.0% 4919 Troma
[Mpencenarens KOMHCCHH (M/

(®HO, noxmics)




JIUCT NEPEYTBEPKJIEHUS
PABOYEN IIPOI'PAMMBI JUCHUATLIAHBL

Pabouas mporpamma ofoOpeHa Ha y4eOHBIH roJx

I[IpoTtokon 3acenanus kadeapsr N 0T roza

3apeyromui kapeapoi

Paboygas mporpamma of00peHa Ha yueOHBbIH roz
ITporokoin 3acesanus Kadempsr No oT roaa
3aBemyronuit kKahenpoi

Pa6oyas nporpamma ofnoOpeHa Ha y4ueOHBIH rojl
ITpotokorn 3acenaHus kaeapel Ne oT roza

3aBenyroiuit kadenpoi




JIMCT PETUCTPAIINA U3SMEHEHUI
B pabouyro MporpamMMy AHUCLUIIIAHBI

Xumus
o6pazoBaTenpHOM TIporpammel Hanpasnerust nogrorosku 20.03.01 «Texaochepras 6e30MaCHOCTEY,
OakamaBpuaT
Homep BHeceHbl H3MEHEHHS B YacTi/pazfenst | HcronHutens OcHoBaHue
HW3MEHEHHA pafodei nporpaMmsl OHO (HOMeEp H JaTa IpOTOKONA
zacenanus Kadenpsl)
1
2
3ag. kaenpoit /

Todnucsy HO




JIMCT NEPEYTBEPKJIEHUWS
PABOYEN ITPOIr'PAMMBI JTUCIUILINHBI

PaGouas nporpamma onobpena na 2020 /202 1 yaeGusiit rox
ITporokon 3acenanus kadenpbl Ne / ot 3/0£2¢ rona
3aBenyromuit kKapeapon Cfi’@ 2494

PaGouyas nmporpamma oz00peHa Ha y4ueOHBbIi roz

[TpoTokon 3acenanus Kadenpel Ne oT rojaa

3asenyroumii kadenpoi

Pa6ouas nporpamma ono0peHa Ha yueOHBIi ros

[IpoTokoun 3acenanus Kadeapsl No 0T roja

3asenyromuii kapenpoii
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