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1. IEJIX OCBOEHUA JUCHUIIJINHBI

[ensiMu OCBOCHUSI TUCIUTUIUHBI « XUMUSD» SIBISIFOTCS:

® HU3Y4YCHUC XUMHYCCKUX CHUCTCM, OCHOBHBIX IOHATUN U (bYH,Z[aMeHTaJIBHBIX 3aKOHOB XHWMHHU C
MO3UIUNA COBPEMEHHON HAYKH;

® (bOpMI/IpOBaHI/Ie HAaBBIKOB IMPUMCHCHUSA TCOPECTUICCKUX 3HAHUHU B XO0A€ BBIIIOJIHCHU S na6opaTopHHx
paboT ¥ Npu peuIeHUH MPaKTUYECKUX 3a/1ay;

* (opmHpoBaHUE HABBIKOB IPUMEHEHUS 3HAHUH B 00JIACTH XMMUU MPH PELICHUH NPO(eCcCHOHANBHBIX

3a1a4

3amauu JUCIUIUINHBIL:
* H3Yy4YEHUE OCHOBHBIX MOHSATUN U 3aKOHOB XMMHU;
*  3aKperUIeHHE MOJIyYeHHBIX 3HaHUH MpU PeleHU! 3a/1a4;
* ($OopMUPOBAHHE HABBIKOB MPUMEHEHHS TEOPETHUECKUX 3HAHUHN B XOJI€ BBITIOJIHEHUS J1a00PaTOPHBIX
paboT ¥ Mpu pelIeHnH pacueTHBIX 3a4ad.

2. MECTO JMCIIMIIVIMHBI B C

TPYKTYPE OIIOII

ﬂI/ICHI/IHHI/IHa «XHUMHI» OTHOCHUTCS K OTHOCHTCSA K 00513aTEJIbHOM K YacTH y‘lC6HOFO I1aHa.

3. IINIAHUPYEMBIE PE3YJIBTATbHI OBYYEHUS 110 JUCHUTIJIMHE
[Tnanupyemble pe3yiabTaTbl OOydeHHs IO AMCLUUIIIMHE, COOTHECEHHBIE C IUJIaHUPYEMbIMU
pesyabTatamu ocBoeHust OIIOII (koMneTeHIUsAMU U UHANKATOPaMH JTOCTHUKEHUSI KOMITETSHIINM )

TOWYMBOTO Pa3BUTHS
00I111eCTBa, B TOM
YUCIe PU
BO3HUKHOBEHHHU
Ype3BbIYANHBIX CH-
Tyaruid U BOGHHBIX
KOH(IJIMKTOB

YK-8.3 Bnaneer METOAUKON
BBISIBJICHUSI TPOOJIEMBI, CBA3aHHBIE C
HAPYIICHUSIMA TEXHUKH 0€30MacHOCTH
Ha paboueM MecTe; Ipenajararb
MEpOTIPUATHS MO MPEAOTBPALIECHUIO
YpE3BBIYANHBIX CUTYAIUH.

dopmupyeMbIe [InanupyeMble pPe3ybTaThl 00yUEHHs 110 JUCIUILTMHE, B COOTBETCTBMM| HanMeHoBaHne
KOMIIETeHINH (KO, C UHAWKATOPOM JOCTHXKCHUS KOMICTCHIMA OLICHOYIHOTO
coiepxaHne Pesynbrarel 00y4eHus o CpeacTaa
KOMIIETCHLIUH) WupukaTop JOCTHKEHHS KOMIIETCHLIIUT JUCLIMILIINHE
YK-8 V' K-8.1 3Haer (axkTOpbl BPEIHOTO3ngem HOPMBI ~TEXHHKH  1CCTOBbIC
CriocoOeH co31aBaTh BrysaHus Ha  KHA3HEACITEIIbHOCTH0C30NaCHOCTH U CBOJ BOIIPOCBI
1 HOMICPKNBATE B 37eMEeHTOB  Cpefibl OOMTaHUsA (TEXHU-TIPABUI  C  XUMHYECKUMH
TMOBCCAHCBHOM M lyeckpx  cpecTB, TEXHOJOTMYECKHX/BEIIECTBAMU U PEarcHTaMH,
Hggiiizﬂoz}iimm“ [POLIECCOB, MaTepHaloB, 3jaHuii u@ TAKKE C 1abOpaTOPHBIM
ge3onacm>1e yCIOBUS coopysKenui, HIB MPOAHBIX 1 ngcj)g:eyez;[zBaHHeMl;HnonHﬂTb
PKUSHCCATCIIBHOCTH COUMAIILHBIX AB/ICHHH). CTaHJapTHBIC ONCpalMU II0
st COXpaHEHHS YK-8.2 VYmMeer wuaeHTHPUIIUPOBATH IpC/IIATACNEIM
pUPOIHOIL cpepl, |[OTIACHBIC U Bpemime (akTOpHI B paMKax METOMKAM M HOpMaM
0OecIIcUeCHUS yc- OCYHICCTBIACMOU NCATCIbHOCTH. 0e30IacHOCTH, YMETh

peanu3oBaTh HX B J1a0O-
pPaTOpPHBIX W TEXHOJIO-
TUYECKUX YCIOBHSIX;

\Braoeem CIIOCOOHOCTBIO
[IPUMEHSTh OCHOBHBIE
€CTECTBEHHOHAYYHEIE

3aKOHBI M 3aKOHOMEPHOCTH
XMMUYECKOM HAyKd TpH
[IPOTHO3UPOBAHMs OIACHBIX

CUTYaIi.
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4. OBBEM U CTPYKTYPA JNCHUIIJINHBI

TpynoeMKOCTh IUCLUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHuL, 108 uaca

TemaTuveckuii nJiaH
¢dopma o0yueHus - ouHas

KonTakTtHas pabora
00yJarOIIUXCS C
HearornIecKum e
= PabOTHUKOM L§
= - | s a| PopMbI TEKYIIETO
= § = é S § KOHTPOJIS
Ne HanmenoBanue TeM u/mim 3 3] = e § < 4| ycmesaemocTH,
/1 pa3aesioB/TeM JUCLIMILINHBI 3 = < S = § ¥ L dhopma
© gl = E 2| g S § IPOMENKYTOYHOM
B 3 S| 23 2 aTTecTallul
Sl OE| B Y| 3
3 2| = < O
= 8| &
(= < =
= Bl «

1 1 1-2 2
OCHOBHBIE MOHSTHS M 3aKOHBI XUMHUH.

Homenknarypa HEOPTraHMYECKHX| 4 8
COeIMHEeHUH

2. [Mepuonnueckuii 3aKOH u 1 3-6 4
epuogMYeckas CHCTEMA  3JIEMEHTOB 2 14 PeiiTUHT KOHTPOJIb
JI.1. Menneneea. XuMuueckas CBs3b 1 Nel
cTpocHHUe BeniecTBa

3 1 7-8 2
PacTtBopbl. OOIIKE CBOMCTBA.

Croco0bl BBIPAXKEHUS 2 8
KoHIEeHTpann. OKMCIUTENTBHO-
BOCCTAHOBHUTENBHBIE PEAKIIUN

4. CBolicTBa pa30aBICHHBIX 1 9-10 2
pacTBOpOB HEDJIEKTPOJIUTOB.

PacTBOpHI DIIEKTPOJIHUTOB. 2 8
Jlucconmanus CUIBHBIX M CJIAOBIX
DIeKTPOIKMTOB. JlMcConuaIust BOJBL.

5. OCHOBBI XUMHUYECKOU 1 |11-12 2 PeHTHHT KOHTPOJb
TepPMOJAUHAMUKH. TepMOXUMHUSL. 2 8 No2
XUMH4eckoe paBHOBECHE. -

6. (OCHOBBI XUMHUYECKON KHHETHKH. 1 [13-14 2 2 8

7. OCHOBBI SIIEKTPOXHMHUH. 1 [15-16 2
DJIeKTPOIHEIE IIPOLIECCHI. 2 8
[abBaHUYECKHUE DIEMEHTBIL.

8. Onextponn3. Kopposus metaios. 1 117-18 2 5 10 PelTHHT KOHTPOJIb

No3

Bcero 3a 1 cemectp 18 18 72 3a4eT

Hanuune B nucoummue KIT/KP

Toro no nucUUILIMHE 18 18 72 3a4eT

Couepmalme JEeKIMOHHbIX 3aHATHII 10 AN CHUILIHHE

Paznen 1. OcHOBHBIE OHTHUSA U 3aKOHBI XUMHK. HOMEeHKIIaTypa HEOpraHu4eCKuX COeAMHEHUM.

Tema 1. OcCHOBHBIE TOHSATHUS XUMUU.

Copepxanuie TeMbl. [IoHATHE XMMHUUECKOTO 3JIEMEHTA, POCTOTO U CII0KHOTO BEIECTBA. ATOMHAS
eAnHUIAa Macchl. AToMHast Macca. KonnuectBo BemiecTBa - MoJib. MoJsipHass 1 MOJIEKYJISIpHasE Macca.
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Banentnocts. CreneHb OKHUCIEHHS. ODKBUBAJEHT, MOJbHAas Macca SKBUBaJieHTa. Moiib - eauHHUIa
KOJIMYECTBA BELIECTBA.

Tema 2. OcHOBHBIC 3aKOHBI XUMUHU.

Conepxanne TeMbl. 3aKOH MTOCTOSIHCTBA COCTAaBa. 3aKOH KPATHBIX OTHOILIEHUM. 3aKOH ABOrajapo.
3aKOH COXpaHEHUsi MacChl BEIIECTB. 3aKOH HKBUBaJICHTOB. COBpPEMEHHOE OMNpEAe/ICHUE MOHSATHUS
«XMMHMYECKUI 3KBHUBAJICHT». Pacduer MOJSIPHONM MacChl SKBUBAJIEHTA MPOCTBIX M CIIOXKHBIX BELIECTB.
MareMatruueckoe BbIpaKeHHE 3aKOHA SKBUBAJICHTOB U €r0 MPUMEHEHNE B XUMUYECKUX pacueTax.

Tema 3. HoMeHkIaTypa HEOPraHMYECKUX COCTUHEHUM.

Conepsxanne TeMbl. Kiiacchl 1 HOMEHKIIATYpa XUMHUYECKUX COEAMHEHUN

Paznen 2. Ilepumoandeckuii 3akoH W mepuoauyeckas cucrema snemeHtoB J[.M. Menneneena.
Xumuueckasi CBSI3b U CTPOCHUE BEILIECTBA.

Tema 1. KBaHTOBO-MeXaHMYECKAsi MOJEIIb CTPOCHUS aTOMA.

Conepxannie Tembl. KBaHTOBO-MeXaHHMUYECKass MOJENb CTpOeHHUs aroma. [loHsTHe opOuTamu.
KBanroBbie uyncna. CTpyKTypa 3JEKTPOHHBIX OO0OJOYEK aToMa: KBAaHTOBBIE YPOBHHM U IOAYPOBHH,
MIpaBHJIa 3aMOJTHEHUS OpOUTANIel B MHOTOSJIEKTPOHHBIX aTOMaX.

Tema 2. Ilepuoanueckuii 3akoH u Ileprnonnueckas cucrema sneMenToB Jl.M.MeHneneena.

Conepxanne Ttembl. CoBpemenHas ¢opmynaupoBka Ilepuonndeckoro 3akona. CTpykTypa
nepuoanueckoit cucteMol . M.MenzaeneeBa. DIeKTpOHHBIE CEMENCTBA AJIEMEHTOB. VI3MeHeHre CBOMCTB
aTOMOB M COEUHEHUI 3JIEMEHTOB B IEPUOJAX U TPpyIIax.

Tema 3. MexaTOMHBIE U MEXMOJIEKYJISIPHBIE B3aUMOICUCTBUS. BUIbI XUMHUUECKOM CBSI3H.

Conepxxanne tembl. KoBasieHTHast xumuueckasi cBs3b. CBoicTBa KOBaJleHTHOM cBs3u. MonHas
XUMHYecKas cBs3b. CBOMCTBA MOHHOM CBs3M. Metamumueckas cBs3b. CBOMCTBA METAIUNINYECKON CBSI3U.
Bonopoanas xumuueckast CBA3b U €€ CBOMCTBA.

Pazgen 3. PactBopsl. O0mue cBoricTBa. CriocOOBI BBIpaKEHUST KOHIICHTPAITUH.

Tema 1. PactBOpuMOCTb BEIIECTB.

Copepxannie TeMbl. CriocoObI BbIpa)K€HUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi 10JIsI, MOJISIpHAS
KOHIICHTpALUsI, MOJISIPHAS] KOHIEHTPALUs SKBUBAJICHTA.

Tema 2. OKHUCTUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

Conepxxanne Tembl. CTENEeHU OKHUCIEHUS aTOMOB J3JIeMEHTOB. IIporecchl OKHUCIEHUS-
BOCCTaHOBJIEHUs. BaxkHelume OKucnuTenn 1 BoccranoBuTenn. COCTaBI€HUE YPAaBHEHUM OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIX PEAKIIUMA.

Paznen 4. CoiicTBa pa30aBICEHHBIX PACTBOPOB HEIJIEKTPOJMUTOB. PacTBOpPBI AIEKTPOJUTOB.
Jluccoruanus CHIIbHBIX U CIIA0BIX 3JIEKTPOIUTOB. J{Mccomnuans BOIbI.

Tema 1. Teopust FIEKTPOIUTUYECKON AUCCOIUALINH.

Coneprxanue Tembl. CHIIBHBIC U C1a0bIe JIEKTPOJINUTHL.

Tema 2. Ctenenn nuccormanuy. Koncranra guccormyanim.

Conepxxanue Tembl. 3akoH pasz0aBiaeHus OcTBaipia. MallopaCTBOPHUMBIE 3JICKTPOJIUTHI.
[Ipou3sBeneHne pacTBOPUMOCTH.

Tema 3. DnekTpoauTHdecKas IUCCOLMALIMSI BOJBI.

Conepxanue TeMbl. MoHHOE Tpon3BeeHNE BOIbI. BOIOPOIHBIN MOKA3aTENb.

Pa3znen 5. OcHOBBI XuMH4eckoil TepmoguHamMuKku. Tepmoxumusi. XMMHUUECKOE paBHOBECHE.

Tema 1. DHepreTuka u HanpaBJICHUE XUMUYECKUX PEAKIIHI

BHyTpeHHss sHEprusi U SHTAIBINS CUCTEMBI.

Coneprxkanne Tembl. [lepBblii 3aKk0H TepMoauHaMUKHU. TernoBbie 3Q(PEKTH XUMHUYECKUX PEeaKIUi.
3akon I'ecca u ciemctBust w3 Hero. Terora (SHTaNbNHs) OOpa30OBaHUS XMUMHUYECKUX COCIUHCHHIA.
Ontponus. HampaBieHne XUMHYECKHX MPOIIECCOB B HM30JUPOBAHHBIX CHUCTeMaX. BTopoill 3akoH
tepMoauHamuku. DHeprust [ mO6ca. HanpaBnenue u mpeaen caMonporu3BOIBLHOTO TEUCHUS XUMUYECKUX
peaKkuuid.

Tewma 2. XuMHuueckoe paBHOBECHE.

OO6parumbie 1 HEOOpAaTUMBIE PeaKIni. XUMHUECKoe paBHOBecHue. KoHCcTaHTa paBHOBECHS.

Copnepxanue Tembl. Pacuer cocraBa paBHOBeCHBIX cMecell. CMeleHne paBHoBecus. [IpuHiun
Jle-Ularense.
Paznen 6. OCHOBBI XUMHUUYECKON KMHETHKH.



Tema 1. OCHOBBI XMMUYECKON KMHETHUKHU.

Coneprkanue TeMbl. CKOPOCTh XUMUYECKOU peakiuu. @akTopsbl, BIUSAIONINE HA CKOPOCTh PEAKIUH.
OCHOBHOH 3aKOH XMMHUYECKON KMHETHKU. KrHeTHnueckue ypaBHeHHUS.

Tewma 2. 3aBUCUMOCTb CKOPOCTH PEaKIIUU OT TeMIiepaTyphl. 3akoH Baut-I'odda.

Copneprxanue TeMbl. Y paBHeHUE AppeHuyca. DHeprus akTuBauuu. Karanuzaropsl 1 HHTHOUTOPEI.

Paznen 7. OCHOBBI JIEKTPOXUMHUH. DIEKTPOIHBIE MPOIIECCHI. ['aTbBAHUYECKUE FTIEMEHTHI.

Tewma 1. DIEKTPOXUMUYECKHE CUCTEMbl. XUMHUYECKHE UCTOYHUKH TOKA.

CopaepxaHve TeMbl. OJIEKTPOJIHbIE MOTEHUHANbl. CTaHAAPTHBIE SJEKTPOAHBIE IOTEHIUAJBIL.
Meraiumnueckue 3IeKTpobl. 1'a30BbIe ANEKTPOAbl. BOAOPOAHBIN 31IEKTPO.

Tema 2. Pacdet u uaMepeHue NoTeHIMaIoB MeKTpoa0B U DJ]C ralbBaHMYECKUX 3JIEMEHTOB.

Paznen 8. Dnexrponus. Kopposust Mmeranios.

Tema 1. DnekTponus.

CyIIHOCTB 3JIEKTPOIN3a. DIEKTPOIN3 PACTBOPOB U PACILIABIEHHBIX CPE/I.

Coneprxanue TeMbl. 3akoHbl Papajes. [IpuMeHeHne 3J1eKTpoin3a.

Tema 2. Koppo3ust MeTanios.

Tumnbl KOPPO3UOHHBIX pa3pylIeHUd. XUMUYECKas U SJIEKTPOXUMHUYECKAs] KOPPO3US.

Copneprxanne Tembl. CrIOcOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUHU.

Conep:xxanue Ja0OPATOPHBIX 3AHATHI M0 M CHUIINHE

Paznen 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMUHU. HOMEHKIIaTypa HEOPraHUYECKUX COCTMHEHUM.

Tema 1. OCHOBHBIE TOHATHS XUMHUH.

JlaGopaTopHast paboTa « XHUMHUECKHE CBOMCTBA KJIACCOB HEOPTAHUYECKUX COCTUHCHHIN.

Tema 2. OCHOBHBIE 3aKOHBI XUMHUH.

JlaboparopHas pabota «OnpeneneHne YJKBUBAIEHTHOM MacChl MPOCTHIX U CIIOKHBIX BELIECTBY.

Paznen 3. PactBopsl. O61mue cBoiictBa. CriocoObl BEIpaKEHUsT KOHIICHTPALIUH.

Tema 1. CriocoOsI BeIpaXe€HHUsI KOHIIEHTPAIIUHA PACTBOPOB.

JlaGopaTtopHas pabota «[IpuroroBieHue pacCTBOPOB PA3TUIHBIX KOHIICHTPALIHIN.

Paznen 4. CpoiicTBa pa30aBICHHBIX PACTBOPOB HEINEKTPOIUTOB. PacTBOpPHI 3JIEKTPOJIUTOB.
Jlucconumanus CUIIbHBIX U CJIa0bIX 3JEKTPOIUTOB. J(rccomnuanus BOIbI.

Tema 3. PaBHOBecHsI B BOJHBIX pacTBOPAaX 3JIEKTPOIMUTOB.

JlabopaTtopHnas pabota «pH pacTBOpoB».

Paznen 5. OcHoBBI XUMHYECKOM TepMoauHaMUKU. Tepmoxumusi. XMMHUUECKOE PaBHOBECHE.

Tema 2. XuMHU4YECKOE paBHOBECHE.

«Jlaboparopnas pabota « XUMUYECKOE PAaBHOBECHEY.

Pa3nen 6. OCHOBEI XMUMHYECKON KHHETHKU.

Tema 1. OCHOBBI XMMUYECKON KMHETHUKHU.

JlaGopaTtopHnas pabota «CKOpOCTh XUMHUYECKUX PEAKITUI.

Paznen 7. OCHOBBI ANEKTPOXUMHUH. DIEKTPOJHBIE TPOIIECCHI. ['anpBaHnUYecKue 3eMeHThl. Tema 1.
lanbBaHMYECKHE DIIEMEHTHI.

Jlabopartopnast pabota «["albBaHUYECKUE ITIEMEHTHIY.

Pazpnen 8. Dnexrponus. Koppo3us meramios.

Tema 1. DnekTponus.

JlaGopaTopHas paboTa « DIEKTPOIU3».

Tema 2. Koppo3usi MeTasios.

Jlaboparopnas pabota «Koppo3us MeTaimosy.

5. OHEHOYHBIE CPEJACTBA VI TEKYIHIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIUU 11O UTOT'AM OCBOEHUS JTUCIATLIIMHBI
U YYEBHO-METOIMYECKOE OBECHEYEHUE CAMOCTOSTEJIBHOM PABOTHI
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CTYJEHTOB

5.1. Texkymmii KOHTPOJb YCIIEBA€MOCTH

Peittunr - koHTpOIH 1.

JlaTh Ha3BaHUs CIAEAYIOMIUM COEIUHEHUSM:
CuO, MgS, HMnOg4, HBr, LiOH, A1(HSO4)3, SnOHNO3, FeCls.
HanucaTts xuMudeckue GopMyIIbl CIETYIONINX COSTUHEHHI:

okcup xenesa (1), cynmsdun Hukens (1), ruapokcua Gapusi, MapraHioBas KUCI0Ta, TUAPOCYIbPUT
ATIOMHHHS, IMaHOBOIOPOIHAS KHCIIOTA, AUXPOMAT Kayusi, HUTpat ruapokcu xpoma (I11).
[TpuBenuTe hopMyTUPOBKY 3aKOHA ABOTAIPO.
[Ipusenute hopmynuposky [leproanyeckoro 3akoHa.
Packpoiite noHsATHE SKBUBAJICHTA, MOJISIPHAS Macca SKBUBAJICHTA JJIs pA3JINYHBIX KJIACCOB
XUMHYECKUX COEIUHECHUM.
[Ipu cropanuu 5,2 T Mmetanna odpasyercs 9,84 r okcuna meramuia. OnpeaenuTh SKBUBAICHTHYIO
Maccy MeTaiia
Brrunciure MOJSIpHYIO Maccy SKBUBajieHTa Metaiuia, eciu 0,493 1 xyopuga 3Toro Metasiia mocie
00paboTku HUTpaToM cepedpa obpazoBanu 0,861 r xmopuaa cepedpa.
DKBUBAJICHTHAs Macca MeTajuia B 2 pa3a 00Jbllle, YeM SKBHBAJIIEHTHAS Macca KHCIOPO/a.
Onpenennre OTHOLIEHHE MACCHl OKCUJA K Macce MeTajuia.
KakoBbI OCHOBHBIE 3aKOHOMEPHOCTH PACIIPECICHUS JIEKTPOHOB B arome. [IpuBeanTe 3naueHus
KBAaHTOBBIX UKCEJN BCEX NEKTPOHOB I KOH(HUrypauuii 5s25p°.

Pacnionoxure anementsl I, F, C1, Br B psa no Bo3pacTaHuio 3J€KTpOOTPULIATEIBHOCTH aTOMOB.

. DHeprust HOHN3auu. DHEPrus CPOJICTBA K AEKTPOHY. VX n3MeHeHre y 371eMEeHTOB 10 NEpHoaM U

rpyInmnam.

Omnpenenurte YUCIO CBsI3€H B MOJIEKYJIE M YKaKUTE CTETIEHb OKUCIICHUS U BaJICHTHOCTh KPEMHUS B
coequnennu K.2Si0;.

Omnpenenurte YUCIo0 CBsI3€i B MOJIEKYJIE M YKaKUTE CTEIIEHb OKUCIICHUS U BaJICHTHOCTh KPEMHUS B
coenunennn H2SOs.

Mexay MoseKynamMu Kakux u3 nepeuncieHubix Bemects (Hr, NH3, H20, HI) o6pa3ytores
BOJIOPO/JHBIE CBA3U?

Kakas macca cepbl BCTynuiia B peakliiio ¢ BOAOPOJOM, €CJIH B pe3yJibTaTe peakliuu 00pa3oBaioch
0,5 MOJIb 3KBUBAJIEHTOB CEpOBOOpOAA?
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PelTHHT — KOHTPOJIb 2.
CrniocoObl BeIpaXKeHHs KOHLIEHTPAIMK: MaccoBasi [0/ PacTBOPEHOrO BEILIECTBA, MOJSpHAs H
HOpMaJlbHasi KOHLIEHTpalus pacTBopa.
Ckompko rpaMmmoB CuSO4 5H;0 HeoOxomumo B3saTh ana npurotosieHus 400 mn 0.2 =
pacTBopa cy/ibdara Me/H.
Paccumrarbh CKOJILKO FPaMMOB BeleCTBa HeoOXoaumo B3saTh i npurotosienus 600 ma 10%
pactBopa CH;COONa (p = 1,098 r/cm?).
[IpuBeute ornpejesieHne CTAHAAPTHONH SHTPONNHN 00pa30BaHKs BEIIECTBA.
Onpejenurte cTaHIapTHYIO SHTAIBINIO oOpasoBanus N2O, eciid U3BeCTHA CTaHJapTHas
sHTanenus oopasoanus CO2 (-393,3 k/K/MOJIb) H CTAHAAPTHASA SHTAIBIIHSA PEAKIUH:
C(rp) + 2N20(r) = CO2(r) + 2N2(1), rae AHo (p-uun) = - 556,5 k/Ix
Paccuuraiite TennoBoi 3G ¢eKT peakiny 1o H3BECTHBIM TEIUIOBLIM 3 deKTam Apyrux peakiuun

Peakius AH xJIx/moib
C(rpagur) + H20(r)= CO(r) + Ha(r) ?
C(rpagut) + O(r) = COx(r) 405.8

CO (r) + % 02 (r)= CO2z(r) 284,5

Hz (r)+ % Oz (r)= H20 (1) 246.8

Kakue dakrops! OyayT crnocobCTBOBAThH YBETMYEHUIO CKOPOCTH PEaKIMU

4FeS; + 1102=2Fe203+ 8S0O2 ?

B MomeHT paBHOBecus cuctembl N2 + 3Hz <+ 2NH3 koHUeHTpaluu BelecTs cocTaBasior [N2]p
= 3 moan/11; [Ha]p = 9 moss/n1; [NH3]p = 4 Mons/n. KakoBa Ob11a MCX01HAsA KOHLEHTpAIHs
azora?

dakTopsl, BIHAIOUIME Ha cocTossHHE paBHoBecus. [Ipunuun Jle-Illatense

. B xaky1o cropony cmectutes paBHoBecue B peakuuu 3Hz + N2 <> 2NH; + Q

a) MpH NOBBILICHHHU JaBJIEHUS;
0) npH yBeJIMYeHUM TEMIIEPATyPhl;
B) MPH YAQJICHUH aMMHaKa U3 peakLiMOHHOH cMecH?

. Berauciuts pH 0,04 %-noro pactBopa NaOH (p=1 r/mn). Kak usmenurcs pH npu paszdasienun

pacTBOpa paBHbIM 00beMOM BOJIbI? Koadulmunem AKTHBHOCTH IIPHHATE PABHBIM €JIHHHULIE.

. Onpenenure maccy NaOH, ucnonszosannoro s npurotossiedus 200 mu pactsopa

rujipokeusia Hatpus, ecnu pH pacrtsopa pasen 10.

BeraucinTs MossipHyio konuenTtparuio pactsopa HaSOs, eciu pH pactBopa pasen. Kak
u3menutes pH pactBopa nipu paz6asnenun pactsopa B 10 pa3? KoadduumeHnT akTHBHOCTH
NPHHATH PABHBIM 1.

ITpuseaure Gpopmybl coeauneHuit, npossisiomux B OBP kak okuciauTesbHbIE, TAK U
BOCCTAHOBHUTEJIbHBIC CBOMCTBA.

Tennosie 2pdexTsl XuMHUecKuX peakuui. 3akoH ['ecca.

Peittunr - koHTpOJIb 3.

IM'uaponus coneit. Crenens runponusa. Koncranra ruaponmusza.
lanpBanmyeckue 3nemeHThl. CTaHAAPTHBIE JIEKTPOAHBIC ToTeHIInabl. DJ]C peakiumu.
Beruucaute 3/IC 1 Hanmcath cXxeMy rajibBAHUYECKOTO 3JIEMEHTA, COCTABIECHHOTO U3 3JIEKTPOJIOB:

1)
2)

Pt,H2 |0,03M HNO2 a =21%
Zn 0,2H. ZnChy = 0,5

[TonydyeHHbIe pe3yiabTaThl UCIOIB30BATh MPH OTBETE HA 2-i1 ¥ 3-i1 BOIIPOCHI.

Kakas peakuust Oyer mpoTeKaTh Ha aHOJE MPH 3aMbIKAHUH BHEUTHEH 11eTTH TaJTbBAHUYECKOTO
AJIEMEHTa, YKa3aHHoro B 1-M Bompoce?

Kakas peakuust Oynet mpoTekaTh Ha KaToJIe MPU 3aMbIKAaHUH BHEIIIHEH IeTTH FraJIbBAHUYECKOTO
AJIEMEHTa, YKa3aHHoOro B 1-M Bompoce?
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6. Beruucaute D/1C 1 Hanucarb cXeMy ralbBaHHYECKOro JIEMEHTa, COCTABJIEHHOTO U3
3NIEKTPO/IOB:
1) Pt.H ‘ pactBop ¢ pH = 11
2) Ag | 0,001 . AgNO; =1
[ToayuyeHHbIe pe3y IbTaThl HCIIOIB30BATh MIPU OTBETE HA CJIEYIOIIME [Ba BOMpOCa.

7. Kakas peakuus Oy/1eT npoTeKaTh Ha aHOJIE IIPH 3aMbIKAaHHH BHEIIHEH Leny yKa3aHHOro B 4-M
BOIPOCE raJIbBAaHHUECKOro 1eMeHTa’

8. DaexTpoIin3 pacniaaBoB U PacCTBOPOB 3JIEKTPOJIMTOB.

9. Kak u3zmensiercs pH pactBopa B IpHKaTOAHOM [IPOCTPAHCTBE IIPH JIEKTPOJIH3E BOJHOTIO
pacTBOpa XJIOpUaa Kanus?

10. Kakoii npoitecc nporekaeT Ha rpauTOBOM aHo/ie IpH 3/1eKTposu3e BoaHoro pacrsopa NaOH?

11. Yepe3 pacTBOp HUTpaTa JBYXBAJIEHTHOIO MeTallla MPOIYCTHIIH TOK cHII0# 2A B Teuenun 40
MHH., IpH 9TOM Bblaenuiocs 4,992 r metayuna. Hazsarts cos.

12. CKoJIbKO rpaMMOB IHJIPOKCH 1A Kaiius 00pazoBaioch y Katoja npu sekrpoiuse KaSOs, eciu Ha
aHojie BuyieuiIoch 11,2 11 Kucnopoaa (H.y.)

13. XKene3ubie u3/esiust Ipy HUKEIMPOBAHUM MOKPBIBAIOT CHAYaj1a MEJbI0, 8 IOTOM HHKEJIEM.
Kakoii mpoliecc npoTeKkaeT Ha aHO/ie IIPH TOBPEXKIECHHH TOT0 AByXc0itHOro nokpeitus B 0,1 H.
pacTBOpE 'HAPOKCHIA HATpHS?

Ere = -0,161 B; Ecu =+ 0,027 B; Eni =- 0,128 B.

14. B 0,1 1. pacTBOpe COJISTHOH KHUCIOTHI ONYIIEHBI 110 OTAEABHOCTH Me/IHas, cepeOpsaHas v 30/10Tas
nposoJiokd. Kakas npososioka 6yet KoppoaMpoBaTh ¢ BOAOPOAHOH Aenonspu3aunei?
Ecu =+0,154B; Eau =+0,348 B; Eag =+ 0,277 B; E n2 =- 0,059 B.

15. B kakoii cpejie npyu HapyIeHHH OJIOBIHHOI'O IMOKPBITHSA XKeJe30 OyeT 3aiuieHo doee

HaJeKHO
a) 0,1 . HCI; 6) 0,1 1. NaCl; B) 0,1 5. NaOH?

5.2. TIpomexyTouyHasi AaTTeCTAIMS 10 UTOTaM OCBOCHHUSI TUCIUILINHEI (3a4€T)
KoHTpoabHbIe BOIPOCH! 7151 HOJATOTOBKHU K 3a4ETY.

1. [lonsiTHE 2N1EMEHTA, IPOCTOTO U CIOKHOTO BELIECTBA.

2. AtomHas macca. KomnuecTBo BerecTBa - Moiib. MosisspHas Macca, MOJISIPHBIA 00bEM.

3. BanentHocTh. CremneHb OKHCIEHUSA. OKBHBAJICHT, MOJSpPHas Macca 3KBUBAJIEHTA. 3aKOH
9KBUBAJICHTOB.

4. Crioco0bI BEIpaKEHUsT KOHIIEHTPAIIUU PACTBOPOB (MaccoBas A0S, MOJISIpHAS
KOHIICHTpAIIWs, SKBUBAJICHTHAsI KOHIICHTPAIIUS PACTBOPEHHOTO BEIIIECTBA).
5. OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiru. OKUCIUTEIN U BOCCTAHOBUTEH.

Cocrapnenue ypaBHeHuit OBP meTomom anekTpoHHOro OanaHca.

6. Crtpoenue aroma. KBaHTOBBIE umClla. DHEPreTUYECKHME YPOBHM M NOAYpoBHH. Ywucio
MOAYPOBHEH B 3HEPreTHUYECKOM ypoBHE. [IpvHIMI HauMeHbIIEH sHepruu, npaswio KiedkoBckoro,
npuHuun [aymu, npasuio I'ynna.

7. Ilepuomnueckas cucrema J[.M.Menneneea. Ilepuonuueckuii  3akoH. CTpyKTypa
[lepuoanueckoil cucTembl: MEPUOABI, TPYIIBI U HOArpymnnbl. M3MeHeHne B mepuojax M Tpymnmnax
CBOMCTB 3JIEMEHTOB (paAMyCOB aTOMOB, OJJIEKTPOOTPHUIIATEIBLHOCTH, CPOACTBA K JJIEKTPOHY),
OKHUCJIUTETHHBIX U BOCCTAHOBUTEIILHBIX CBOMCTB MPOCTHIX BEIIECTB. DIIEKTPOHHBIE POPMYITBI aTOMOB.
Mertamibl u HemeTauibl B [lepronnueckon cucreme.

8. Buapl XMMHYECKOU CBS3U: MOHHASI, KOBaJEHTHAs (MOJISIpHASI U HETIOJISIpHAs), METaJTNYeCcKas,
BojiopoAHas. MexaHusmbl 0o0Opa3oBaHHUsl KOBaJIEHTHOM cBA3M. KoinuecTBeHHbIE XapaKTEPUCTHKU U
CBOMCTBA KOBAJIEHTHOM CBSI3H.

9. Tmbpummzanus opOuTanei. ['eoMeTpuss MOJEKYJT C pPa3IUYHBIM THUIIOM THOPUIU3AINH
LIEHTPAJIbHOTO aToMa.
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10. HNonnag cBsi3b. CTereHb HOHHOCTH CBs13U. CBOMCTBA MOHHOM CBSI3H.

11. Bonopoanast u MetaJuinueckasi CBsI3M M UX CBOMCTBA.

12. OO6u1me cBoiicTBa pacTBOpPOB. 3ak0oH Pays.

13. DJIEKTPOJIUTHI. DJNEKTpoNuTHYecKass auccounuanus. CreneHp auccouuarnuu. PakTophl,
BIIMSIOIINC HA CTCIICHD JUCCOIUAIIN.

14. CwibHBIC DJIEKTPOIUTHL. AKTHUBHOCTh MOHOB. MoHHas cuia pactBopoB. Koaddurment
aKTHBHOCTH.

15. CrnaGwie snexktponnThl. KoHCTaHTa AUCCOMAITIN.

16. KucnoTHO-0CHOBHBIE paBHOBECHS B BOJHBIX pacTBopax. MIOHHOE NMpOM3BEIEHHE BOJBI.
Bonopoanslil 1 THAPOKCUIBHBIN TTOKa3aTed. KucaioTHO-OCHOBHBIE MHIUKATOPHI.

17. Pacuer pH pacTBOpOB CHIIBHBIX KHCIOT W ocHOBaHMM. Pacuer pH pacTBOpoB crmalbix
KHCJIOT U OCHOBaHMH.

18. I'upponus coneii. Koncranra rugpomiusa.

19. OCHOBHBIE TIOHATHUSI XUMHUYECKON TEPMOJUHAMUKH: TEPMOJUHAMHUYECKAST CUCTEMA, THUIIbI

TCPMOAUHAMHUYCCKUX CHCTCM, BHYTPCHHAA SHCPIrUuss CUCTCMBI. TepMOZ[I/IHaMI/I‘-IGCKI/Iﬁ mnmponecc, BUABI
porieccoB (M300apHBIN, N30XOPHBINA, U30TEPMUICCKUN ).

20. [IepBblIii 3aK0H TEPMOAMHAMUKN. DHTANbIUs. 3aKOH ['ecca U clieICTBUS U3 HETO. DHTPONUs
cuctembl. BTopoii 3aKOH TEpMOIMHAMUKH.
21. CBobGonnast sneprus ['m66ca. Kpurepuit camonpon3BOJBHOCTH XUMHUYECKOW PEaKIHH.

OmnpeneneHne mMo TEPMOAUHAMHYECKUM JAHHBIM BO3MOXKHOCTH IIPOTEKAHUS XUMUYECKOW DPEaKLUH B
IPSIMOM U OOpPAaTHOM HarpaBJICHUH.

22. XUMHUYECKOE paBHOBECHE: MTPU3HAKN XMMUYECKOro paBHOBecus. KoHcTanTa
paBHOBECHS.

23. Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle-1llarense. Bausaue
TEeMIIepaTypbl, JABJICHUS, KOHIEHTPAIMI BEIIECTB HA COCTOSIHHE PABHOBECHSI.

24. KoncTanTta ckopocTH peakinuu. 3aBUCUMOCTbh CKOPOCTH XHMHUYECKOW pEakiuu OT
KOHIICHTPALUU U TEMIIEpaTyphl. Y CIIOBUS XUMUYECKOTO PAaBHOBECHSI.

25. DIIEKTPOXUMHUYECKHUE MPOIECCHl B FATbBAHUYECKUX AeMeHTaX. CXeMbl rajJbBaHUYECKUX
3JIEMEHTOB. DJIEKTPOJIHbIE PEAKIUU. DIEKTPOoAHbIEe TOTeHIIMabl. DJ]C raJpBaHMuYECKOro 3JIEMEHTA.

26. Bonmopoanass mikama  3JIEKTPOAHBIX  MOTEHUMANOB. CTaHAapTHBIE  AJIEKTPOIHBIE
MOTEHIMaNbL. P HapssKeHUH METAILIIOB.

27. 3aBUCUMOCTbD JIEKTPOAHOTO MOTEHIMAJa OT KOHIIEHTPAI[M HOHOB B pacTBOpE. Y paBHEHHUE
Hepucra. Pacuer anekTpoAHBIX TOTEHIIMAIOB METAJUTMYECKUX 3JIEKTPOAOB U BOJIOPOIHOTO AJIEKTPOA.

28. ONeKTpONnN3. OJNEKTPOAHBIE peakiuu Ha aHoje W Karoge. I[lociemoBaTrenbHOCTH

BOCCTAHOBJICHUS OKHCIIUTENIEH H OKHCICHHUS BOCCTAHOBUTENEH. DIEKTPOIHBIC PEAKIIMU TPH AJIEKTPOIIH3E
pacIiaBoB AJIEKTPOIUTOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB ¢ MHEPTHBIMHU 3JIEKTPOAAMHU.

29. Pacuer mMacchl IPOYKTOB AJIEKTPOAHBIX PEAKLUH Ha OCHOBAHUU OOBEAMHEHHOTO 3aKOHA
®dapages.

30. Koppo3us MeramioB. XumMudeckas KOppo3us. DIEKTPOXUMUYECKasi KOPpO3usi: aHOAHbBIE U
KaTOJIHbIE MPOLIECCH, 3aBUCUMOCTh THIIA JETOISIPU3ALMHA OT COOTHOIIEHUS 3JIEKTPOAHBIX MOTEHIUAIOB
MEeTaJlUIa U OKUCIUTENEH. MeTobl 3alUThl OT KOPPO3UH.

5.3. CamocrosiTeqbHasi padoTa 00y4aromerocs.

[IpuMepsI TeCTOBBIX 3aJaHUH 1JII KOHTPOJISI CAMOCTOSITEILHON pabOThI

Tema «HoMmeHKIaTypa HEOPraHUYECKUX COCTUHEHUN
1. ®opmysa KHCIOThI, HOPMAJIBHON COJIM U aM(POTEPHOTO THAPOKCHIA COOTBETCTBEHHO:
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a) NH3, CaSO4, AI(OH); 6) HBr, Alx(SO4)3, Zn(OH)2
8) HNOs, NH4Cl, Ba(OH): 1) H2S8O4, KHCO3, Cr(OH)3
2. BaeHTHOCTH KMCIOTOOOPA3yIOLIEro J1eMeHTa B MapraHeBoii KHCI0TE paBHa:

a) VII 6) VI B) IV r) 1
3. XsopHOBaTOit KMC0Te 0TBe4aeT hopmya:
a) HCIO 6) HC102 B) HCIO3 r) HCIO4

4, Ha3BaHue XUMHU4eCKOro setecTsa, umetouero Gopmyay CaHPO4

a) ¢ochar kanpuus 6) ruapodocdar kanpuus B) ruapokcodocdar kanbuus  r) meradocdar
KaJIbLLMS

5. Yneno aToMOB B MOJIEKY 1€ XpPOMOBOH KHC/IOTBI PABHO:

a)4 0)5 B) 6 r)7

Tema «PacTBOpBI 2JIEKTPOIUTOB»

1. MoryT cocyiiecTBOBaTh B pacTBOPE Maphbl BEILECTB:

a) NaOH, Ca(OH). 6) LiOH, COz B) SOz, Ba(OH)2 r) HF, NO

2. Macca Bozibl (B rpaMmax), KOTOpyIo cieayer Beinaputh U3 430mi1 4%-Horo pactsopa (IUIOTHOCTh
1,047r/mi) cynbduaa natpust, 4roObl nonyunTh 12%-Hbli pacTBOp, paBHa

a) 50 ©6)250 B) 300 r) 400

3. PactBopumocts auxpomata kanmus KoCrO7 paBua 12,5r/100r Boawel npu 20°C. Ycranosure,
KakoBa Oy/IeT Macca HACHIIIEHHOTO pacTBOpa, €C/IM Ul PUTOTOBICHHUS €ro uenosib3oBano 400r
BO/IbI

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

4, Cmemraymn 1n IM pactBopa u 1la 3M pactBopa cepHoil KuciaoTel. Onpenesnure MOJISPHYIO
KOHLEHTPAIHIO CEPHOH KHCJIOTBI B KOHEUHOM pacTBOpE

a) I,5monw/n 6) 2monw/n - B) 2,5Momb/n 1) 1,75Monb/n

5. XopHa-HOHBI 00pa3yloTCs IPH PACTBOPEHHH B BOJIE BEILECTBA, UMeloIIero Gopmyry

a) Cla 6) MgClz B) AgCl r) CCls

Tema «I'anbBaHUYECKHE IJIEMEHTBIY

1. BbMHMCIMTL NOTEHLMAl BOJOPOJHOIO JJEKTPOHA B pacTBOpe YKCYCHOH KMCIOTBI ¢
Kouuentpaunei 0,1mons/a. Ctenexb JUCCOLMALINH JUIS 3a/IaHHOH KOHIIeHTpauuu kucnotsel o =0,013.
a)—0.168 B: 0)—-0,153 B; B) 0,168 B: r)— 0,020 B.
2. MaruueByo 1j1acTUHy MOMECTH/IH B PaCTBOP COJIM 3Toro mertamia. M3mepeHHbld noreHuuat Mg
okasasicsi paBHbIM -2.40B. BbIMHCIUTE AKTHBHYIO KOHLEHTPALMIO HOHOB Mg B pacTBOpe B MOJIb/JI.
a) 3,46-107 moub/i; 6) 0,25 moab/x; B) 4,17-107 Mmonb/r; r) 6,91-10 momns/n.
3. BoIUMCIUTH MOTEHIMAIBI MEIHBIX H HUKEJIEBBIX 3JICKTPOJOB, MOrpexeHHbIX B pacTBopbl CuSO4 1
NiSO4 ¢ KOHUEHTpALMAMH:
CuSOg4 (koadpdpuument axruHoctr HoHoB ¥ = 0,16) u Cy = 0,1 Mons/1;
NiSO4 (ko3 punment akrusHocTd HoHOB ¥ = 0,15) u Cy = 0,1 Moss/.
a) 0,234 B; - 0,36 B; 6) 0,234 B; 0,3 B; B)0,234B;-0,3 B; r) 0,286 B; - 0,3 B.
4. Beraucnuth DJ1C ragpBaHH4YECKOro 3JIeMeHTa:
Pb/Pb (NO3z), Cy =0, 01 moas/n, y=0,7// AgNO3z, Cy =1 mons/i, y=0,8/Ag.
CocTaBuTh ypaBHEHHUs peakiuil, MPOTEKAIOLINX HA aHOJE M KaTojie padoTaroIero 1eMeHTa.
a)0,982B; ©6)1,04 B; B) 0,6 B; r) 0,54 B.
5. Beruucauts DJ1C crenyrolei raibBaHU4eCKOM 1Eu
Ag/0.01M AgNO3 // 0,1M AgNOs3 / Ag

=09 f=0,72
a)—-0,059 B; 0) 0 B; B) 0,029 B; 1) 0,059 B.
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Tema «2DnexTponus»

1) Ilpu snexTponu3e pacTBOpa XJIOpUAa Kaiaus 00pa3yroTcs:

0) TUAPOKCHI KaJHsl, BOJIOPOJI, XJIOP;
B) THIPOKCH/]T KaJIUsl, COJISTHAs! KUCIIOTa, KUCIOPOI; T') KalIuii, BOJIOPO, OKCH XJI0pa.

2) Kakoii mporecc mporucxXoauT Ha METHOM aHOJIE MPH AJIeKTposu3e pacTBopa KBr:

a) KaJuid, BOJIOPO/I, XJIOP, KUCIIOPOI;

a) OKHCIICHUE BO/JIBI;

0) OKucIeHHE HOHOB Opoma;
B) OKHCIICHHE MEJIH;

I') BOCCTAaHOBJICHUE MEIH.

3) IIpu snextponuse BoaHoro pactsopa SnCh na anozne Boiienuiock 4,48 1 xnopa (H.y.). Halitu

MaccCy BBIJICIHBIIEIOCS Ha KaTOJIE OJIOBa:
a)23,7r6)11,851rB)5,925r1)474T1

4) B pesynbTare a5eKTpoau3a BogHoro pacrsopa HF BogopoaHsiii moka3aress:
a) yBeNMHUUiICs; 0) yMEHBIIWICS; B) OcTajCs 0e3 U3MEHEHHIA.
5) Ecau B pacTBOp WM pacilyiaB JIEKTPOJIUTA TIOTPY3UTh JIEKTPOJIbI U MPOMYCTUTD SIEKTPUUECKUI

TOK, TO:

a) KaTHOHBI OyAyT ABUraThCS K KaTOAY U MPUHUMATh OT HETO JIEKTPOHBI;
0) KaTuOHBI OyIyT ABUraThCs K aHOIY M OTAABATh €My 3JICKTPOHBI;

B) KAaTHOHBI OYIyT JBUTAThCA K KaTOJY U OTJIaBaTh €MY DJIEKTPOHBI;

I) KaTHOHBI OyJIYyT JABUraThCs K aHOAY M IPHHUMATH OT HETrO 3JIEKTPOHBHI.

®onp onieHOUHBIX MaTepuanoB (POM) amns npoBeeHHsI aTTeCTAlMH YPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIIMHA 00yUaroIUXCs MO JUCUUIUIMHE 0(hOPMIIAETCS OTAEIbHBIM

JIOKYMEHTOM.

6. YYEBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHHE

JACIATITAHBI

6.1. KuuroodecneueHHOCTH

HaumeHoBaHue JIMTEPATYPhL: ABTOP, HA3BAHHE, BHI
H3daHuA, H31aTeNbCTBO

[oo
H3aaHHA

KHUI'OOBECIIEYHEHHOCTDb

Hanuuue B 3nextponsom katanore 9bC

OcHoBHas nuTepaTypa

|. Yepnosa O.b, Kysypman B.A., lunenko C.B. YueGHoe
| mocobue mno XUMHH [UIA  CTYAEHTOB HEXHMHYECKHX
HanpasaeHwnii u.l.— Bnaaumup: Bal'y

2011

http://e.lib.vIsu.ru/handle/123456789/6185

2. Kyaypman B.A., Yepnosa O.B, JInnenko C.B. YueGHoe
nocobue MO XUMHMM Ul CTYIAEHTOB HEXMMHHYECKHX
nanpasaenuii v, I, — Bnagumup: Bnl'V

http://e.lib.vlsu.ru/handle/123456789/2377

3. Kysypman B.A., JIunenko C.B., 3anopoxsbiii H.B.
[MpakTHKyM 10 XWUMHM JUIS CTYIEHTOB HEXMMMYECKHX
HarnpasieHuil. — Baaaumup: Bal'V

http://e.lib.vlsu.ru/handle/123456789/4255

4. Opmun H.A., Kysypman B.A., Apxunosa H.A..
[TpakTHKYM 18 camMOCTOATENbHOI paboThl MO XUMHUH IS
CTY[IEHTOB HEXMMHYECKHX HamnpasieHui. — Bragumup:
Bal'y

http://e.lib.vlsu.ru/handle/123456789/576

JlononHuTeNbHAA IHTEpATYpa

I. Koposun H.B. O6ian xumus : yueGHHK 415 BY30B 110
TEXHUYECKHM HANpaBIeHHAM H CMELUHATBHOCTAM. —
Mocksa : Beiciuas wikona

2003

2004

2005

http://index.www 1.vlsu.ru/cgi-
bin/zgate.exe?present+94 144+default+9+1+F
+1.2.840.10003.5.102+rus
http://index.www 1.vlsu.ru/cgi-
bin/zgate.exe?present+94 144+default+8+1+F
+1.2.840.10003.5.102+rus
http://index. www | .vlsu.ru/cgi-
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bin/zgate.exe?present+94 144-+default+7+1+F
+1.2.840.10003.5.102+rus

2007 http://index.www 1.vlsu.ru/cgi-

bin/zgate.exe?present+94 144+default+20+1+
F+1.2.840.10003.5.102+rus

2. I'nunka H. JI. OGwas xuMus : yuebHoe nocobue ans 2004 http://index.www .vlsu.ru/cgi-

By30B . — Mocksa : Unterpan-Ilpecc bin/zgate.exe?present+94 144+default+11+1+

F+1.2.840.10003.5.102+rus

6.2. HuTepHeT-pecypceshl

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

A e Aol

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

Jlia peanu3anuu JaHHOW NHUCUUIUIMHBI UMEIOTCS CIIEMaIbHbIe TOMENICHUS JJi1 MPOBEACHUS
3aHIATHIA TPAKTUYECKOTO THUMA, IS CaMOCTOSTEIbHOW pabOThl, a TaKKe TEKYIIEro KOHTPOIS |
MPOMEXKYTOYHOM aTTECTALIUH.


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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Pabo4y1o nporpaMmy cOCTaBHJI JOLEHT Kadeapsl XuMuH, K.X.H. YepHosa O.b. M V4
o g
Peuensenr
Poccensxosuanzop @I'bY w», IJIaBHBIA COTPYIHHK OTAENa Hay4HOoro mianuposauus 1 HUP,
K.X.H. JlaBpyxuna O.H. 5

—J

[Iporpamma paccmoTpeHa u 000peHa Ha 3ace1aHuu Kadeapbl « XUMHA»
[Tporokon Ne _10 ot __ 25.06.2022 roja 7
3aseyrownit Kadeapoit X.H., npod). Kyxtun b.A. Lifivesr
(PUO, noanucs)
Paboyast nporpamMma paccMoTpeHa H 0100peHa
Ha 3ace/laHul YueGHO-METOJMUECKOH KOMUCCHH HarpaBieHus _ / 5. 03 6
Ipotokon Ne /3 or _ 1#.¢¢ </  rona
[Ipezcenaresib KOMHCCHH w.é K m,(? HMu P yIegeccsy .V 4. .;/)(Q,ijz, 5 ¥ he socceicl.
(tDHO JI0KHOCTS, nonnnm,)




JIMCT NEPEYTBEPX/IEHUSA
PABOYEHN MPOI'PAMMBbI JUCLIUITJINHBI

PaGouas nporpamma ofgobpena Ha 20 /20 yuebHbIi roaa

[TpotokoJ 3acenanus kapenpbl N

oT

roga

3aBeayrouuii kadpeapoi

PaGouas nporpamma ofgobpena Ha 20 /20 yuebHbIi roaa

[TpotokoJ 3acenanus kapeapbl N

oT

roga

3aBeayroluii Kagenpon

Pa6ouas nporpamma omobpena Ha 20/ 20 y4eOHbId roaa

[Tportokou 3acenanus kadeapbl N

oT

roaga

3aBeayromuid kapeapon

Pa6oyas nporpamma ogobpena Ha 20 /20 y4eOHbIi roaa

ITpotokou 3acenanus kadeaper Ne

oT

roaa

3aBenyromui kageapoi

Pa6ouas nporpamma ogobpena Ha 20 /20 y4eOHbIN roaa

ITporokou 3acenanus kadeapbl Ne

oT

roga

3aBenyrolmui kapeapoi
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