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1. TEJH OCBOEHHWA JTHCITHILIIHHBI

[emaMu 0CBOCHUS TUCIUAILIMABI « XHMHS» SBITOTCH:
* H3yYeHHE XHMIYESCKHX CHCTEM, OCHOBHEBIX IOHSTHH M (yHOaMEHTAIBHBIX 3aKOHOB XHMHK € ITO3HIUH
COBPEMEHHOH HAYKH;
e (HOpPMHPOBAHHE HABBHIKOB IPHMEHEHHS TEOPEeTHYECKHX 3HAHHH B XOIE BBIIOJIHEHHHA adopaTOpHBIX
paboT | IIPH PEIICHHH IPAaKTHIECKHX 3a]1aY,;

¢ (JopMHpoBaHKEe HABBIKOB IPHMCHCHHSI 3HAHHH B 0OIacTH XMMHE IIPH DEelIeHHH IpodeccHOHaNbHBIX
3amay
3alayun JUCITUIIITHHEL:
®  H3yYeHHES OCHOBHBIX IIOHITHH M1 32KOHOB XUMHH;
® 3aKpelicHHe [OMyYeHHEIX 3HaHUH IPK PeIleHAN 3a1aY,
e (opMEpoRanpe HABBIKOB IPHMEHEHHS TCOPCTHYCCKHX 3HAHWH B XOJE BBHIIOJNHEHHS Aa00paTOpHBIX
paboT ¥ [IpU pelleHHH pacUeTHEIX 3a1ay.

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OIIOII BO

Jucnummina « XAMHEI» OTHOCHTCS K 0a30B0# wactu OIIOII BO

JUcHHIUIMHA OIMpaercs Ha 3HAHMS I[PEIMETOB OCHOBHOH 00pa3zoBaTeNLHOH IIporpaMMbl CpPeIHEro
(mosHOro) 0b6mero oOpa3oBaHMs IO IPSAMETAM: XUMI, (PH3HKA, MATEMATHKA.

3. NITAHWPYEMBIE PE3YJIBTATHI ObYUEHMA 110 JUCIOHMILJIMHE

[Inanupyemple pe3ynpTathl 00ydYeHHs IO JUCHMIUIMHE, COOTHECEHHBIE C INIAHMPYEMBIMH pe3ylbTaTaMH
oceoenus QIIOI

Kon dopmupyeMbix YpoBeHb OCBOEHHA KOMIETEHIIHY TInanppyemMele pe3ynbTaTel 00YYeHHA [10 AUCHHIUIHHE
KOMIIeTEeHIH XapakTepHIyIoIiHe 3Tanksl $OpMUPOBAHNA KOMIIETeHIMI
(NOKA3aTENH OCBOSHHA KOMIIETEHLIHE)
! 2 3
OIIK - 1 YacTMYHOE OCBOCHHE 3HaTk: OCHOBHEIC TIOHATHA W 3aKOHBI ECTECTBEHHOHAYYHLIX H

OGISHHKEHEPHRIX  OTpacneil  Haykd, OCHOBEI METOJOB
MaTeMaTH4eckoro aHAJIN3a M MOACIHPOBaHHA;

VMeTs: pemats 3anayn npoheccuoHaibHol ReaTeNbHOCTH Ha
OCHOBE NpHMeHeHHs €CTeCTBEHHOHAYIHBIX H
o0HIeHHKeHePHBIX 3HAHKI,

Bnaaers:  MeTOZaMH  MATEMaTHUECKOTO  aHamH3a o
MOJAEHHPOBAHMA I pelieHHa 3ajad  HpodeccHoHanbHOM

JEATENLHOCTH.
OIIK - 6 JacTHIHOE OCBOCHHE 3HaTh! CTAHOAPTHL, HOPMBL H [paBHia 1ud  pa3paboTky
TEXHHYECKOH JOKYMEHTaHH, CBA3AHHOM c

npodieccHoHANBHOH NEATENEHOCTEIO;

¥MeTb: HCHONL30BAaTL IpH  paspaloTke  TEXHWYECKOH
DOKYMEHTALi#t CTAHOApPTH!, HOPMBI M TPaBHIIA, CBH3AHHBIE C
npodecCHOHANBHON ASATEIEHOCTRI,

Brnapgers: HABbIKaMH pa3paboTKH TEXHHUECKOH
OOKyMEHTaHH, CBsI3aHHOH c npodeccuonarsHONR
AESTeNbHOCTRIO Ha OCHOBE CTAHAAPTOB, HOPM H NPaBHIL.
YK-8 JacTHIHOS OCBOSHHE 3HAThL: OCHOBHEIE YCAOBUA Oe30MacHOM JKHU3HE ACATEIBHOCTH,
VYMerb: NpPUMEHAT, 3HAHHA A4 CO3JaHMA  Oe30IacHBIX
YCHOBUIT KHU3IHEICATEIILHOCTH;

BnaneTh: HARLIKAMY CO3AAHHA W ITOJNEPKHUBAHIA Oe30MacHbe
YCHOBHSL  KHM3HEACATCABHOCTH B TOM  4HCHE  MIpH
BO3HHKHOBSHHH UpE3BbIdaiHbIX CHTYaLWHA.




4. OBBEM U CTPYKTYPA JUCHUITJINHBI
TPy HOEMKOCTE JUCIMIUIAHSEE cocTapiser 3 sayeTHsK eaunnL, 108 yacos

Ne HaumMeHoBaHHE TEM Bunst yaebHoii paGoThl, O6péM yueOHOH DoOpMEI TEKYIIETC

/I paznenoe BIUTIOHASA CaMOCTOATENBHYHO paboThL, ¢ KOHTPOMH

THACITHILTHHEL paloTy CTYOEHTOB H NPHUMEHEHHEM YCIEBAEMOCTH,

TPYH0eMEKOCTH (B Yacax) HHTEPaKTHB- topma

HEIX METOAOB (B NPOMEKYTOTHOH
yacax/%) ATTECTALHH

Cemectp
Henens cemectpa

JlabopartopHbie

IMpakTHueckue
paboTh
CPC

3apaTuAa

pa| Jexmun

-+
<o

1. OchHoBHEIE moHATHA H | 1 1-2 2/50%
3AKOHBI XHMHH.
Homenxnatypa
HEeOpPraHHYECKUX

COBTNHEHHH

2. Ilepyionyueckwii 3akoH B | 1 3-6 4 14 2/50% PeliTHHT KOHTPOIE
[IepHOAMYECKAs CHCTEMA Nel
3NEMEHTOB JLH.
Menneneesa.
Xumydeckas CcBA3b H
CTPOGHHUE BEILECTBA

3. PacTeOp™HI Obmue | 1 7-8 2 2 3 2/50%
CBOJiCTBa.

Cnocobbl  BHIpaXeHHa
KOHLEHTPALIHH.
ORHCIUTENBHO~
BOCCTAHOBUTEIIBHEIE
peaxKuuu

4, Ceoiicrea pazbasnensHerx | 1 | 9-10 2 2 8 2/50%
PacTBOpOB
HEBIEKTPOITHTOR.
PacTBOpH!
INEKTPOIHTOB.
JlMccoumatua  CHIBHBIX
¥ cnabbiX 3KEKTPOJIHTOB.
Juccolyatis BOJEL,

5. OcHoBel  xHMmdeckodi | 1 | 11-12 | 2 2 8 2/50% Pel{THHT KOHTPOIE
TEPMOJMHAMIKH. Ne2

TepMOXUMHIL
Xumuueckoe
PABHOBECHE.

6. OCHOBBI XuMHueckoit | 1 13-14 2 2 8 2/50%
KHHETHKH.

7. OcHoBel amexTpoxmmuu. | 1 | 15-16 [ 2 2 8 2/50%
DIIEeKTPOIHbIE IPOLIECCHL.
Tanpeanuyeckue
3IIEMEHTHI.

8. Onextpomus. Kopposms | 1 | 17-18 [ 2 2 10 2/50% PefiTHHT XOHTPOJIE
METAILIOB. Ne3

Beero 3a 1 ceMectp 18 18 72 18/50% 3a4er

Hammune B gucupmiuge KIVKP

HToro no AHCLMITIHHE 18 18 72 18/50% saqer

Conepmaﬂne JERKIHOHHBIX 3aHATHIH M0 AR CHNITIHHE

Paspmen 1. OcHOBHEBIE TIOHSTHS ¥ 3aKOHEI XUMUH. HOMEHKIIATYpa HEOPTraHUYECKHX COETHHEHHH.
Tema 1. OCHOBHBIE IOHATHA XHUMHH.




IlonaTre XMMHYECKOTO SJIEMEHTa, IIPOCTOTO H CIOXHOIO BEINECTBA. ATOMHAs €IHHHIA MACCEL
AtoMHad Mmacca. KonmdgecTBo BemmecTsa — MONE. MOjspHas M MOJIEKyJdApHas Macca. BaJeHTHOCTE.
Crenenp OKHCIEHHsL. DKBHBAIEHT, MOJIBHAS Macca SKBUBaNeHTa. MoNb — €IHHHIA KOIMYECTBA BEMeCTRA.

Tema 2. OCHOBHEIE 3aKOHEI XHMHH.

3aKOH TOCTOSHCTBZ COCTaBA. 3aKOH KPATHBIX OTHOLUCHMH. 3akOH ABOTagpo. 3aKOH COXpaneHHs
MAcCE] BEIECTB. 3aKOH 3KBHBAICHTOB. COBPEMEHHOE ONpEAeleHHE IIOHNTH «XHMUYECKUH SKBHBANEHT.
Pacuer MomspHO¥ Macchl SKBHBAISHTA NPOCTRIX M CIOXKHBIX BELIECTB. MaTeMaTHYECKOE BEIPAXEHNE
32KOHA 3KBHMBANIEHTOB U €r0 IPUMEHEHME B XMMHYECKHUX pacuyerax.

Tema 3. HoMeHKNaTYpa HEOPTAHMMECKHX COSIHHEHHH.

Knaccel 1 HOMEHKIATYpa XHMHYESCKHX COSMMHEHHI

Pasnen 2. Ilepmommueckuii 3ak0oH M nepHomudeckas cucrema smementoB JI.M. Mengneneesa.
XMMHYecKas CBSI3b M CTPOCHHE BEHIECTRA.

Tema 1. KpanTopo-Mexanuyeckas MOZeIb CTPOSHHS ATOMA.

KsanToBo-MexaHu4yeckad Monenb crpoenus aroma. llomatwe opburanm. Ksaurosele wmcna.
CrpykTypa SIEKTPOHHBIX OOOJIOYEK aToMa: KBAHTOBBIC YPOBHH M IIOKYPOBHY, NPABHIA 3ANOHEHHL
opbHTaeil B MHOT03JIEKTPOHHEIX aToMax.

Tema 2. Ilepumomuwuecku#i 3axoH u Ilepmonudeckas cucrema snementoB J.J.Menneneesa.
Cospemennas ¢opMynuposka llepmommdeckoro saxona. CTpyKTypa NEPHOTHYECKOH CHCTEMBI
JL.W.Menpeneepa. DneKTpoHHBIE ceMelfcTBa 3nemeHTOB. VM3MeHeHHE CBOMCTB aTOMOB M COEIHMHEHHE
3JIEMEHTOB B IIEpHOJIAX U CPYIIIax.

Tema 3. MexaToMHBIE H MEXMOJEKYNSApHLIE B3amMozeiicTBuA. BHIBI XUMHUYECKOH CBS3M.
Kopanenrnas xmMmdeckad cBs3b. CBoficTBa KoBaleHTHON cBsa3u. Monnas xwmwmmdeckas cBs3b. CBoiicTBa
HoHHOM cBa3W. Meramimueckas cBa3b. CBoOMCTBA METAIUIMYECKOH CBA3M. Bomopoanas XAMHYECKAS CBA3G M
ee cBolicTsa.

Pazpen 3. Pacteopsl. O6mue cBoiictBa. Crroco0Ob! BRIpAXKEHHS KOHIICHTPALHH.

Tema 1. PacTBoprMocTs BemecTe. Crioco0bI BEIpakeHN KOHI[EHTPAMI PACTBOPOB; MACCOBas O,
MOJIIpHas KOHIEHTPAHsl, MOJIIPHASA KOHIEHTPAIKA SKBHBAJIEHTA.

Tema 2. OxuCIHUTENBHO-BOCCTAHOBHTENBHBIE PEAKITHH.

Creneny OKHCIEHMS aTOMOB DJIEMEHTOB. llponecchl OKHCIEHHA-BOCCTAHOBJIEHHs. BaxHeimme
OKHCTIHTENH M BoccTaHOBHTENH. CoCTaBIeHHe YpaBHEHUH OKHCARTENFHO-BOCCTAHOBHTEIBHEIX PeaKIInii.,

Pasmen 4. CpolicTBa pa30aBie€HHBIX pacTBOPOB HEINEKTPOJIMTOB. PacTBOPHI SIEKTPOJIHTOB.
Jrccoruanyst CHIBHBIX ¥ CJabbIX 3JIeKTPONHTOB. JIHCCOIHAIUS BOJBL

Tema 1. Teopus: snexTponaradeckodl gucconuanyy. CUIbHEIE B clIa0ble JIEKTPOHTEL

Tema 2. Cremenr apucconmanmu. KoHcranTa muccormanmu. 3axoH pasbapnenns OcTeambia.
ManopacTBOPHMEIE 37MEKTPOIHTEL 1Ipon3BeieHIe pacTBOPHMOCTH.

Tema 3. 3JaeKkTponuTHYecKas AMCCOLMAIMS Boxbl. MonHoe IpousBelenwe BOJABL Boxoponmsit
MTOKa3aTelb.

Pazzien 5. OcHOBEI XMMHYECKOH TEpMOIUHAMEKH. TepMoXuMus. XHUMHUECKOS PARHOBECHE.

Tema 1. DHepreTika U HallpaBJIeHHe XUMHUECKUX PeaKIud

BHyTpeHHsIA 3HEPIUa B SHTANLNNI CHCTEMEL [lepBblit 3axoH TepMmoxuHaMHAKR. Tennoesie 3¢dexTs
XHMHYCCKHX peakimit. 3akoH ['ecca u cieicTBUA B3 Hero. Temnota (PHTaNBINA) 00pa3soBaHMA XUMHYESCKHX
coelHHeHul. JHTponys. HamnpaBreHue XUMHUYECKMX NPOLECCOB B H3OJHPOBAHHBIX cHcTemax. Bropoit
3aKOH TepMOIHHAMUKH. JHeprus [mbO6ca. Hampasnenme u IIpemen caMOIpPOH3BONBHOTO TEYEHUS
XUMHYECKHX peaKlinii.

Tema 2. XuMHUECKOE PABHOBECHE,

ObpatuMEle B HeoGpaTHMEIE peakiiy. XAMHYeCKoe paBHOBecHe. KOHCTaHTa paBHOBecHs. PacdeT
cOCTaBa PaBHOBECHBIX cMecel. CMemenne pasHoBecus. [Ipunmun Jle-1llaTtense.

Pasnen 6. OCHOBEI XHMHYECKOIT KHHETHKY.

Tema 1. OCHOBBI XUMHYECKOH KHHETHKY.

CxopocTs xuMpueckod peaxnuu. QaxkTopsl, BIHSIOIIHEC Ha CKOPOCTh peakiuu. OCHOBHOH 3aKoH
XUMUYeCKO# KuHeTHKy. KuHeTnueckue ypaBHeHH.



TemMa 2. 3aBHCHMOCTG CKOPOCTH peakUWH OT reMmueparypbl. 3axoH Baur-T'odda. VYpasuenue
Appenuyca. JHePrus akTHBaui. KaTanuzaTops! ¥ HHruGHTOPEL

Paznen 7. OCHOBBI 311€KTPOXUMHH. DIEKTPOAHBIE POLECCEHL. ["abBAHNIECKHE SIEMEHTEL,

Tema 1. DIEKTPOXHMHYECKHE CHCTEMEL. XHUMAUCCKHE HCTOUHMKH TOKA. DIEKTPOILIE MOTEIIIHAIEL.
CraugapTHble 3JIEKTPOJHBIC HOTEHIHAEL. MeTanueckue »IeKTpos!. [azoskie snexkrpoant. Bomopoarii
INEKTPO.

Tema 2. Pacyer H H3MepeHne NOTCHIHATOB 3ekTpoA08 H DJIC rajbBaHHYecKHX DJIEMEHTOB.

Pazgen 8. Snexrpomus. Kopposus MeTannos.

Tema 1. DmexTponuz.

CyuiHOCTe 2JEKTpONH3a. JJIEKTPOIH3 PAcTBOPOB H PpaCIUIaBIeHHBIX cpel. 3axkoHsr Dapages.
IprMeneHKe EKIPONTU3A.

Tema 2. Kopposus MeTaJUIOB.

THIIEL KOPPO3HOHHBIX paspylleHni. XuMHUIecKas B JNIEKTPOXUMUYecKas Koppo3ns. CrocoOE! 3aiuTst
METAUIOB 0T KOPPO3MH.

.

Coaep:xanne 1a00opaTOPHLIX 3aHATHIT 110 JHCHHILINHE

Paznen 1. OcHOBHBIE IOHATHS B 3aKOHBI XuMuH. HoMeHKIaTypa HeOprannyeckux COeIUHeHHH.
Tema 1. OCHOBHBIC IIOHATHI XMMHH.

JlaGopaTopHas paboTa « XAMHIecKHe CBOHCTBA KIIACCOB HEOPraHHYECKUX COeIHHEHHMAY.

Tema 2. OCHOBHEIC 3aKOHEBI XHMEH,

J'Ia60paTopHa${ pa60'ra «OHPC.IIEJIGHI’IG SKBHBATICHTHOH Macchl IIPOCTEIX K CAQXXHEIX BEIICCTE.

Paspen 3. Pacteoprl. OGmue ceoiictea. CrocoOb! BRIPAKEHUS KOHIEHTPAIAH,
Tema 1. CrocoOb! BEIpaXKeHH S KOHIIEHTPAallH PACTBOPOB.
JlaboparopHas paboTta «IIpuroToBieHne pacTBOPOB Pa3sIHYHEIX KOHIEHTPALIHH Y.

Paznen 4. CpoiicTBa pa30aBIneHHEIX pacTBOPOB HEAIEKTPOIUTOB. PacTBOPEI SIEKTPOIHTOR.
Jl¥icconranus CHIALHEIX B CabBIX ATIEKTPONUTOR. J[MCCONMAalms BOIBL.

Tema 3. PaBHOBECHS B BOJHBIX PACTBOPAX 3MEKTPOIIMTOB.

Jaboparopuas pabota «pH pacTBopoB».

Paspmen 5. OcroBE xumideckoii Tepmonuaamuxy. TepMoxuMisi. XUMHYECKOS PAaBHOBECHE,
Tema 2. XuMuueckoe paBHOBECHE.

«JlabopaTopHas paboTa « XHMHYECKOE paBHOBECHEY.

Pasznen 6. OCHOBEI XHMHYECKOH KHHETHKH.
Tema 1. OCHOBBI XHMHYECKOH KHMHETHKH.
Jlaboparopras padoTa « CKOPOCTL XAMUUECKHX PEeaKIHiiy.

Pazpen 7. OCHOBEI SJIEKTPOXAMHK. DIEKTPOJHEIE IPOIECCHL. [ aTbBAHHUECKHE SIIEMEHTEL.
Tema 1. 'anpBaHHYECKHE DIEMEHTHL
Jlaboparopras padota «[ ansBamiraecKye 3IEMEHTHIN.

Pasmen 8. Saextponnz. Kopposusa MeTanmios,
Tema 1. Dnexrpoins.
JlaGopartopnas paboTa « ZAEKTPOIHU3Y.

Tema 2. Kopposus MeTanios.
Jlabopatopras pabora «Kopposus MeTajIosy,



5. OBPA3OBATEJIBHBIE TEXHOJOI'HA

B mnpemojaBamuu MCUMIUTHHEI «XHMHMSI» HCHOME3YIOTCA DasHOOOpasHbE 06pasoBaTeNbEEE
TCXHOJIOTHH KaK TPaIUIHOHHEIE, TaK i C IPHMEHEHHEM aKTHBHEIX H HHTEPAKTHBHEIX METOOB 06y IeH .
AKTHBHBIE B HHTEPAKTHBHBIE METOJBI O0YUeHHS:
— Humepaxmuenan nexyus (pasoen 1 mema 2; pasden 2 memwvr [ — 3; pasden 3 mema I; pasoei
4 memor [ — 3; pasden 5 memwr 1 — 2; pasden 6 memor 1 — 2; pasden 7 memwi I — 2; pasden 8
memur [ —2).
~ I pynnoeasn duckyccus (pasden 2 memvr I 3).
—  Tpenunz (pasden 1, mema 3; pasden 3, memer I — 2).
— Ananuz cumyayuii (pasden 5 mema 2; pasden 6 memwt 1 — 2).
— Pasbop xouxpemmuvix cumyayuii (pasden 7, mema 2; pasden 8, mema I — 2).

6. OUEHOYHBIE CPEACTBA JJISl TEKYIIEIO KOHTPOJIS YCHEBAEMOCTH,
IIPOMEKYTOYHON ATTECTAIIIH IO HTOI'AM OCBOEHWS JUCHUILIINHEL 1
YYEBHO-METOHYECKOE OBECHEYEHUE CAMOCTOSITEJBHOM PAGOTEI
CTYJAEHTOB

Texymuit KOHTPOIE YCIIeBaEMOCTH TIPOBONKTCS I10 PE3YIETATAM IPOBEIEHHS PEHTHHI-KOHTPOIS [0
CIACAYIOMHM KOHTPONBHEIM BONPOCAM:

PefiTanr — kouTpoas 1.
1. Jlare Ha3BaHHS CICTYIOWIAM COCTUHEHMSIM:

CuO, MgS, HMnO4, HBr, LiOH, Al(HSO4)3, SnOHNO3, FeCla.

2. HamucaTs XAMAYecKHe HOPMYIIE! CIEYIONUTHX COeNMHEHHIA:

oxeun xenesa (II), cyne@un nmuxemns (II), ruapoxcun Gapus, MapranieBas KHCIOTa, THAPOCYIBGhHT

AFOMMHHA, LIHAHOBOJOPOIHAS KHCIIOTA, JUXPOMAT KaJius, HHTpaT raapoxcus xpoma (I1I).

IIpuBemuTe GhopMyTHPOBKY 3aK0HA ABOTaapo.

4. PackpoiiTe noHATHE JKBHBAIIEHTE, MOJIAPHAL MaCCa SKBHBAICHTA JUIS PAZ/IHUHEIX KIACCOR XHMUUECKHX
COEMHEHUH.

5. Ilpu cropannu 5,2 r MeTama obpasyercs 9,84 r oxcuaa Meramia. OmpefeIuTs SKBUBANEHTHYIO Maccy
METana

6. BbluuciuTe MONSPHYIO Maccy SKBHBaneHTa MeTanna, ecimd 0,493 T XJIOpHZA 3TOro MeTamna Iocie
obpaborky nuTpaToM cepebpa obpasopanu 0,861 r xiopuaa cepepa.

7. OKBHBaNeHTHas Macca MeTaa B 2 pasa GOJbIe, YeM SKBUBAIEHTHAS Macca KHCTopoma. OImpe/ienure
OTHOIICHHE MacChI OKCH/(A K Macce MeTala.

8. KaxoBbl OCHOBHEIE 3aKOHOMEPHOCTH DACIpENENiEHHs 3IeKTPOHOB B aToMe. lIpHBenuTe 3HAUEHHS
KBAHTOBBIX JHCEII BCEX BJIEKTPOHOB I KOH(HIyparuif 5s5p°.

9. Pacnomoxmre snements! I, F, Cl, Br B psj o Bo3pacTanmio 3MeKTPOOTPHIEATELHOCTH ATOMOB.

10. Sueprus HoHM3AME. DHEPIHS CPOACTBA K IEKTPOHY. MIX H3MEHEHIE Y HIEMEHTOB 10 IIepHOJaM |
TpyIIaM.

11. Onpenenure meno ceszelt B MOTIEKY e H YKaXKITE CTENEH: OKHCIIEHHS U BATCHTHOCTb KDEMHHS B
coennHenun K,8i0;,

12. Mexty MonexyiaMu Kakux H3 riepedrcienssx semects (Ha, NHs, H,O, HI) o6pasyrotes BOZIOPOJHEIE
CBI3U?

e

Peiitunr — koHTposn 2.
1. Cromsko rpammos CuSO4 5HrO weobxomumo B3sth Anst npurotosierus 400 ma 0,2 H, pactBopa
cynbhara MeIu.
2. PaccunTaTh CKOJIBKO IPaMMOB BEIIECTBA HEOBXOMUMO B3ATh AN IIPHTOTOBICHUS 600 Mt 10% pacTBOpa
CH3COONa (p = 1,098 r/em?).
3. Ilpueepute onmpenmenenne cTaHIAPTHON SHTpONKH 06pa30BaHyA BEIIECTBA.



10.

11.

12.

OnpenennTe CTaHIAPTHYIO SHTATBIIIO 00pasoBarus N2O, eciid H3BeCTHA CTAHNAPTHAS SHTATBITH
ob6pazopanus COz (-393,3 xJIx/MomnB) M cTaHAAPTHAS IHTAIBIIAS PEAKIIHH:

C(rp) + 2N20(r) = CO2(r) + 2N2(1), rme AHo (p-nun) = - 556,5 xJx
PaccunraiiTe TensoBol addexT peakiiuy o H3BCCTHBIM TEILIOBEIM d(eKTam NpYriuX peaKiyni

Peaknusa AH xJlx/Mons
C(rpadur) + H2O(r)= CO(r) + Ha(r) ?
C(rpadut) + Oa(r) = CO2(T) 405,8

CO (1) + % Oz (1) = CO2(r) 284,5

Ha (0)+ ¥ O2 ()= HL0 () 246.8

Kaxue daxtopsr 6ymyT criocoOCTBOBATE YBEIMYSHHIO CKOPOCTH PEAKLIHH

4FeS; + 1102 = 2Fe203 + 8502 ?

B momerT paBHOBecH: cucreMbl N2 + 3H; «» 2NH; koHUenTpaiuy Benects cocrapisiror [Na]p = 3
Mons/i; [Hz]p = 9 mons/n; [NH3]p = 4 Mons/n. Kaxosa Gbura HexoHas KOHUEHTpAHS a30Ta?

B kakyro cTopoHy cMecTHTCS paBHOBecwe B peakiiny 3Hz + Nz« 2NH3; + Q

a) TIPY ITOBLINICHHUHE JaBIEHUS;

0) IIpH YRENHUYEHHH TeMIepaTyphL;

B) IIpH yAANE€HIH aMMHaKa H3 PEaKIHOHHOM cMecu?

Berawciate pH 0,04 %-soro pacteopa NaOH (p=1 r/mmn). Kakx usMenurcs pH npu pazbasnernu
pacrTeopa paBHbIM 005eMoM BoABI? KoadhhHiueHT ax THBHOCTH IIPHHATE PABHBIM eUHHALIE.
Onpenennte Maccy NaOH, ucmons30BagHOTO A1st Ipurotosienus 200 M pacTBopa TRAPOKCHAA
Hatpus, ecau pH pactBopa pasen 10.

BrraucimTe MOApHYIO KOHIEHTpamuio pacteopa H2SO4, ecin pH pacteopa parer. Kax usmenwnres pH
pacTBOpa NpH pasbasiernu pacreopa B 10 pa3? KoahGuimesT ak THBHOCTH IIPHHSTE PaBHEM 1.
Hpreennre GopMynEl coexrHer H, nposeisromzx B OBP Kak OKACIHTENBHEIS, TaK
BOCCTAHOBHTENLHEIE CBOHCTEA.

PeiiTaHr — KOHTpPOJB 3.

1.

7.

o

10.

11.

Brruncnmuts 9/[C v HanmcaTs cxeMy IalbBaHNYECKOTO 3JIEMEHTa, COCTABIEHHOTQ K3 DIEKTPOIOB:
1) Pt,Hz |0,03M HNO: o =21%
2) Zn [025.  ZnCl, =05
Ilomy4eHHEIE pe3yabTATE HCIIOAB30BATE IPH OTBETe Ha 2-1 1 3-i BOIPOCKHL.
Kaxkag peaxipug Oyxer npoTeKars Ha aHO[E NIPH 3aMBIKAHHH BHEINHEH HEenH IanbBaHHIeCKOrO
SIIeMEeHTa, YKa3aHHoro B 1-M Bonpoce?
Kakas peaxius Oyner npoTeKaTs Ha KaToAe NPH 3aMBIKAHWH BHEIIHEH LIeIH raJbBaHHYeCKOTO
3JIEMEBTA, YKa3aHHOIO B 1-M Bompoce?
Brrancnuts OJIC 1 HanucaTh cxeMy raibBaHHUECKOTO 3IEMEHTa, COCTaBIICHHOTO U3 ANIEKTPOJOR!

1) Pt,Ha | pacteop c pH =11

2) Ag | 0,001 5. AgNO;  y=1
[TonyueHHble pe3yNbTaTh HCIIONB30BAT IIPH OTBETE HA CIIEAYIOITHE IBa BOIPOCa.
Kaxas peaxius 6yIeT IpoTeKaTh Ha aHOJE [IPH 3aMBIKAHHH BHEITHEH MeNnH yKa3zaHHOIo B 4-M BOIPOCE
rajbBaHHYECKOTO JIEMEHTA?
Kaxas peaxmug Oyner IpoTeKkaTh Ha KaToJe NPY 3aMEIKaHHK BHEIIHeH IleH yKa3aHHOIo B 4-M BOIIpoCce
ranbBaHHYECKOTO JIeMeHTa?
Kax uzmersercs pH pacTeopa B OpuKaTOIHOM IPOCTPAHCTRE IIPH SJIEKTPONN3E BOZHOIO PACTBOpA
XJI0pHa Kanus?
Kaxoit mponiecc iporekaer Ha Ipad)HTOBOM aHOJE IIPH JIEKTPOsIH3e BOAHOro pacteopa NaOH?
UYepes pacTBOp HUTPATA NBYXBaJICHTHOIO MeTaslia IPOIYCTHIIH TOK CHIoH 2A B TedeHuu 40 MuH., IpH
3TOM BEIZeNHIoch 4,992 r metaimza. Ha3sars conb.
CKoJIpKO TpaMMOB THAPOKCHIA Kanusg o0pa3oBalock y Katona mpu dnekTponuse KaSO4, ecnu Ha aHOZE
geLenmnock 11,2 n xucnopona (H.y.)
XKenesHric H3aenus IpH HUKEINPOBAHNY IOKPEIBAIQT CHAaYala Meblo, a IoToM HuKeneM. Kakoi
IIPOLIECC IIPOTEKAET Ha aHOJIE TIPH IOBPEMIEHHM HTOTO IBYXCJIOHHOTO 1okperTyd B 0,1 H. pacTBope
THIPOKCHAA HATPHA?
Ere = 0,161 B; Ecu =+ 0,027 B; Eni =- 0,128 B.



12. B 0,1 H. pacTBOpe CONAHOM KMCTIOTHI OMYIICHH II0 OTAENFHOCTH MeAHas, cepebpsaHas 1 30/I0TAd
rposonokd. Kakas nposonoxa 6yaeT KOppoiHpoBaTh ¢ BOAOPONHOM JAeNospH3almeii?
Ecy =+0,154B; Eaw =+ 0,348 B; Eag =+ 0,277 B; Ew =-0,059 B.

13. B xaxoii cpefe OpH HapyIIEHUH OJIOBSIHHOIO HOKPEITHA XKele30 GyIET 3alHIIeHo 6olee HaNeKHO
a) 0,1 m. HCi; 6) 0,1 5. NaCl; 8) 0,1 5. NaOH?

IIPOMEXYTOYHASA ATTECTAIMS 110 HTOI'AM OCBOEHUSA AUCITUILTTAHB]
(KOHTPOJBHBIE BOITPOCHI K 3AYETY)

L. ITonATHE 371€EMEHTA, IIPOCTOIO M CIOKHOTO BEINECTBA.

2. AtomHuas macca. KomrdecTso BemuecTra — Moib. MONIpHas Macca, MOJIIPHEIH 0GBeM.

3. BanentHocTs. CTelleHr OKHCICHHA. OKBHBAJIEHT, MOJIAPHAT MACCA 3KBHBAICHTA. 3aKOH
9KBHBAJIEHTOB.

4. Croco65! BEIpaskeHHs KOHLIEHTPaIUH PACTBOPOB (MaccoBast JOMs, MOJIApHas KOHIIEHTPAIHs,
3KBHBAJIECHTHAS KOHIEHTPAIMS PACTBOPEHHOIO BEIIECTRA),

5. OKHCIUTENIPHO-BOCCTAHOBUTEILHEIE  peakiiyd.  OKHCHIMTENd W BOCCTAHOBHTEIH.
Cocrarnenre ypasHenn#t OBP merogom anexrponsoro 6anaHca.

6. Crpoenne aroma. Kpawroele umcna, SHepreTHuecKde YpOBHH H IOXyposmu, Yucio

IOAYPOBHEH B BHEPreTHYECKOM YpopHe. [IpHHIUI HauMEHbINEH OSHepruu, npasuino Kieuxosckoro,
npuaun [aynn, npasuno INysua.

7. [lepropuueckas  cucrema  J[JM.Menneneesa. [lepuomuveckuit  3akon. CTpykTypa
Ileproauyeckol CHCTEMbL: MEPHOMNB!, TPYIIIEI B HOArPYUNEL. MaMeHeHWEe B NEpHOIax M IPYINaX CBOHCTR
SIEMEHTOB (PAEHYCOB aTOMOB, BIEKTPOOTPUNATENLHOCTH, CPOJACTBA K IMEKTPOHY), OKHCIMTENLHBIX H
BOCCTAHOBHTENBHBIX CBOHCTB TIPOCTEIX BEINECTB. JNEKTPOHHEIE GOPMYIE aToMOB. MeTaiuis! ¥ HeMeTalIs
B Ileprognueckoif cucteme.

8. Buapl XUMHYECKOH CBA3M: HOHHAA, KOBAIEHTHAS (IIONAPHAS H HEOIBIPHAS), METAIHYECKAS,
BomopoaHad. MexaHusMe! 06pa3oBaHHs KOBAJIEHTHOM CBA3H. KoIuuecTBeHHbIE XAPaKTEPHCTHKH H CBOHCTBA
KOBAIEHTHOH CBS3H.

0. I'ubpunuzanmsa opbutaned. I'eOMeTpHS MOTEXYN € PasiHYHBIM THIOM THOpPHOH3AIMH
LEHTPAIEHOTO ATOME.

10. Honnas cBs3b. CTeneHh ROHHOCTH CBsI3H. CBOWCTBA HOHHOM CBS3H.

11. Bopopoasas u MeTanmp9eckas CBA3H ¥ MX CBOMCTBA.

12. O6mue cBoifcTBa pacTBOPOB. 3akoH Pays.

13. ONeKTPONUTEI. DIeKTPoNHTHUecKas puccomuanus. Crenens jpuccounuaiuu. PakTopsl,
BIIHASIONINE Ha CTEleHb JHCCOIIHAIIH.

14. Cu7bHBIE 2NIEKTPONMTEL. AKTHBHOCTE WOHOB. VoHHas cuna pacTBopos. Kosbduument
AKTHBHOCTH.

15. Cnabrie snexTponaTel. KOHCTaHTa AUCCOHAIIITH.

I6. Kuc1oTHO-OCHOBHBIE PAaBHOBECHS B BOJHBIX PacTBOpax. MIoHHOE NpOM3BENEHUE BOILL
BogopoaHslii ¥ rEIpOKCHIBHEL NoKasaresn. KHCI0THO-0CHOBHEIE HHAMKATOPEL.

17. PacueT pH pacTBOPOB CHIIBHBIX KUCIOT ¥ ocHoBanuil, Pacwer pH pacTBopoB ¢i1abBIX KHCIOT
¥ QCHOBaHHMH.

18. T'unponms coneit. Koncranra ruyposiuza.

19. OcHOBHEIE TIOHSTHS XHMHYECKOH TEPMOIMHAMHKH: TEPMOIMHAMHUECKAS CHCTEMA, THILI

TCPMOAHHAMMYECKWX CHCTEM, BHYTPEHHSS O3HEPrHsl CHCTeMEL TepMomMHaMWYecKuil mpollecc, BHABL
nponeccos (H300apHbIH, H30XOPHEIH, H30TEPMHUYECKH).

20. IlepBeiit 3aKOH TepMOOMHAMHKY. DHTaNbIus. 3axox ['ecca ¥ CIEHCTBHS H3 HEero. DHTPOIHL
cHCTEMBL. BTOpoif 3aK0H TepMOIHHAMUKH,
21. Cpoboxmas smeprma [ubGoca. Kpurepuii caMOIpOM3BONBHOCTH XHMHUCCKOH pEaKITHH.

Onpeznenenre 10 TEPMOAHHAMHYECKHM [aHHBIM BOSMOXKHOCTH [POTEKAHHS XUMHUECKON Deakiuu B
NpsIMOM U 06paTHOM HanpaBJICHUH.

22 XHMHYECKOE paBHOBECHE: IIPH3HAKY XHMHYECKOro paBHOBecHs. KoHcTaHTa paBHOBECHSL.

23. Cumemenne xummdeckoro pasHoBecus. llpumunun Jle-Illatense. Bnmsnwe Temmeparyps,
JABJICHYA, KOHIEHTPallHH BENMIECTB Ha COCTOAHHE DABHOBECHS.



24. KoHCTaHTa CKOpOCTH peakiMM. 3aBHCHMOCTh CKOPOCTH XHMHYECKOH pEaKkumH OT
KOHOEHTPALMH H TEMIIEPATYPEL. Y CIIOBHS XUMHYECKOI0 PaBHOBECHA.

25. OJNEKTPOXHMHYECKHE IIPOLECCHl B FafbBAHHYECKHX 3iMeMeHTaX. CXeMBl ralbBaHWYecKHX
SIEMEHTOB. DNEKTPOAHEIE PEAKIHE. DIEKTPOAHbE NOTEHNHEATEL. DJC rasBaHHYeCKOro JeMeHTa.

26. Bojioponsas mKaga sIeKTPOXHEIX HOTEHUHANOB. CTaHAApTHEIE 3IEKTPOIHEIC HOTENAAIDL,
Psij1 HanpspReHHIT METAIIOB.

27. 3aBHCUMOCTD DIICKTPOHOIO IOTEHIHANA OT KOHIEHTPAId HOHOB B pacTBope. Y paBHEHHE
Heprcra. Pacyer sneKTpOAHBIX MOTERIHANIOB METAIHYECKHX SIEKTPOIOB H BOTOPOIHOTO SIIEKTPOLA.

28. OneKTponm3. DNEKTPONHBIE peakUW HA aHOfle M KaToje. IlOCIeNOBATenbHOCTE

BOCCTAHOBJICHHS OKHCIIHTENEH H OKHCIEHHA BOCCTAHOBHUTENEH. BJIGKTpOﬂHI;IB Peaknmuy IIpH 2JIEKTPOJIH3Ee
paciyIaBoOB 3NEKTPOJIHTOB W BOJHEIX PACTBOPOB SNCKTPONUTOB C HHEPTHBEIMH JICKTPOdaMH.

29. Pacuer macchl MPOAYKTOB 3MEXTPOIHEIX peakiui Ha OCHOBaHHMHM OOLEOHHEHHOI'0 3aKOHA
@apanes.
30. Kopposus metannos. XuMudeckas KOpposusi. DNEKTPOXHMHYECKAs KOPPO3WA: aHONHHIE H

KaTOZHEIC TPOIISCCHI, 3aBHUCHMOCTL THHA JACIIONSAPH3ANHH OT COOTHOIICHHS QIEKTPOAHBIX TMOTCHLUATIOB
METamna ¥ OKUCTHTENSH. MGTOI{BI 3AIUHTEI OT KOPPO3HH.

CamocrosTenbras pafoTa CTyAEHTOB IPENyCMOTPEHA II0 BCEM pasfellaM Kypca ¥ HCIONB3YETCsS Kak
HHCTPYMEHT I GoJiee TIyGOKOTO OCBOCHHS TEOPETHYECKOTO JEKUHUOHHOIO MATepHala ¥ MpHOSpeTeHHs
HABEIKOB €TI0 NPaKTHHECKOro MPHMEHEHHs B pacyeTax M nabopaTopHoit npaxtuke. Hexkoropble pasziens
TEOPETHICCKOro Kypca PacCMaTpHBAIOTCH ¢ HCHONBL30BAHHEM OIICPCIKAIOIIEH CaMOCTOSTENbHOM paboThL:
CTYZICHTSI MOJY4aoT 3aaHUC Ha U3YYEHHE HOBOTO MaTepHana JI0 ero H3J0XKEeHMs Ha IeKIMH, 3aXaHusl s
CaMOCTOATENBHON paboTEI ipuBeAeHE! B yueOHoM rocoGuu Opmin H.A., Kysypman B.A. Apxumosa H.A.
«IIpakTHKyM 1 caMOCTOATENBHOH paBoTel mo xumEmH»  hitp:/e.lib.visu.ruw/handle/123456789/576
KOHTPONE BEIIONHEHH S CaMOCTOSTENBHOM PaGOThl OCYHIECTBIILETCA TOCPSACTEOM TECTHPOBAHHA.

IIprMepsl TeCTOBbIX 3aa M IV KOHTPONS CAMOCTOATENBHON paboTEL:

Tema «HoMeHKIATYpa HEOPraHMYECKHX COSMHHEHHI
1. ®opmyira KMCIOTEL, HOPMaNbHOH COMI U amMbOTEPHOTo THAPOKCHIIA COOTBETCTBEHHO!
a) NH3, CaSO4, Al(OH)3 6) HBr, Al2(SOa4)3, Zn(OH):
B) HNO3, NH4C], Ba(OH): 1) H2804, KHCOs3, Cr(OH)3
2. BaleHTHOCTh KHCIOTO0OPA3yIONIEro aieMeHTa B Mapraiieso KUCIoTe paBHa:

a) VII 6) VI B) IV r) III
3. XnopHOBaTOH KHCIIOTe OTBEYaeT opMya:
a) HCI1O 6) HCIO: B) HCIO3 r) HCIO4

4. HazpaHwe XAMHMHECKOT0 BEIIECTRA, HMerotero gopmyay CaHPO4

a) hocdar xaneuusa 6) ruapodocdar kanenus B) rugpokcodocdar kKanpuHa ) MeTadochaT KATLIHS
5. Huenmo aToMOB B MOTIEKYJIe XPOMOBOM KHCIIOTEI paBHO:

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

Tema «PacTBOPEI ANEKTPONHTORY

1. MoryT cocymecTBOBaTE B pACTBOPE [APLI BEIIECTB:

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

2. Macca Bojp! (B IpamMmax), KOTOPYIO CleAyeT Bhimaputh w3 430mn 4%-moro pacteopa (ILIOTHOCTD
1,047r/mi) cynpduaa HATpHs, YTOGH! OMYYHTE 12%-HEIH pacTBOp, paBHA

a) 50 ©)250 B) 300 r) 400

3. PactsopumocTs gmxpomarta kanus KaCr,Os pasma 12,5r/100r somel mpu 20°C. YcramoBure, KakoBa
OyJjer Macca HaCHIIIEHHOTO PACTBOPA, €CITH IS IPUTOTORIEHHA €ro HCIols308ado 400r Boas!

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

4. Cmemanu 1x IM pactsopa u 11 3M pactBopa cepHoit kucnothl. ONpenenuTe MOIIPHYIO KOHIEHTPALHIO
CEPHOH KHCIIOTHI B KOHEUHOM PacTBope

a) 1,5mone/n  6) 2mome/n  B) 2,5Mons/n 1) 1,75Mons/n



5. XJopuA-BOHEI 00pasyrOTes IPK PACTBOPEHHH B BOJIE BEIIECTBA, IMEIOIIEro GopmyIry
a) Cl» 6) MgCly B) AgCl r) CCly

Tema «[ aJIbBaHHTIECKHE HIEMEIITLIY

1. BrruuciuTh HOOTEHHHAN BOJOPOJHOTO JEKTPOHA B PACTBOPE YKCYCHOH KHCIOTBI C KOHUEHTpaLHeit
0,1monp/n. Crenens nucconmaltuy Iis 3aJaHHON KOHIEHTpauuy KucaoTs! o =0,013.
a)- 0,168 B; 6)—-0,153 B; B) 0,168 B; r)— 0,020 B.
2. Maruuepyro INacTHAHY IIOMECTHIH B PAacTBOP COMHM 3TOTO MeTawia. M3Mepenwsni morennman Mg
oKasaics paBHEM -2,40B. BErMuCIIHTE aKTHBHYIO KOHLIEHTPAIHMIO HOHOB Mg B pacTBOpE B MOJE/IL
a) 3,46-107 Mo/, 6) 0,25 Mone/1; B) 4,17-10% mons/m; r) 6,91:102 MouB/1L.
3. BEMUCIATS MOTEHIMAIB! MEHEIX H HHKEIEBBIX 3IEKTPOIOB, MOrpexeHHEIX B pacTBOpsl CuSO4 m NiSQ4
C KOHIICHTPALHIME:
CuSOg4 (ko3 punuenT axtisrocTH HOHOB ¥ = 0,16) 1 Cy = 0,1 Mo/,
NiSO4 (xoapdrument akTHBHOCTH HOHOB ¥ = 0,15) u Cy = 0,1 Mons/11.
a) 0,234 B; — 0,36 B; 6)0,234B;0,3B; 8)0,234B;-0,3B; r) 0,286 B; - 0,3 B.
4. Beraucnuts 3/1C ralbBaHHuecKOro IeMEHTA:
Pb/Pb (NOs)z, Cw =0, 01 mons/m, v = 0,7 // AgNOs, Cy =1 mons/m, y= 0,8/ Ag.
CocTaBHTE ypaBHEHHS peaKiiui, IPOTEKAIOMKX Ha aHOJE U KaTo/ie paboTaloero 2JIeMEHTA.
a) 0,982 B; 6)1,04B; B) 0,6 B; r) 0,54 B.
5. Beryuenuts 3/1C cnenyromed raibBaHUYECKOH MIETH
Ag/0,01M AgNO; // 0,1M AgNOs / Ag

f=0,9 f=0,72
a)— 0,059 B, 6) 0 B; B) 0,029 B; r) 0,059 B.

Tema «OnexTpomus»
1. Iipu anexTponuse pacTBOpa XJIOpHAA Kamus oOpaszyroTes:
a) KaJui, BOIOpOJI, XIOp, KHCIOPOI; 0) rEAPOKCH KAIKs, BOJOPOJ, XIOD;
B) THAPOKCH KW, COJITHAS KHCIIOTA, KHCIOPO/L; I') Kanui, BOIOPOJI, OKCHI XJIOpa,
2) Kaxoit mponecc IporcXouT Ha MEIHOM aHOLE IpH JIeKTpoin3e pactsopa KBr:
2) OKHCJICHHE BOJIBI;
0) oxucIeHHE HOHOB OpoMa;
B) OKHCIIEHHE MEH;
') BOCCTAHOBICHHE MEIH.
3) Ilpm anexTpommse BomHOro pacreopa SnCly na anoje Bepgeiiock 4,48 i xiopa (w.y.). Haltte maccy
BBIICIMBIIETOCS Ha KaTOJE OoBa:
a)23,7r ©6)11,85r B) 5,925 r)474r
4) B pesynbTaTe 3NEKTpoNn3a BoAHOro pacteopa HF BomopoaHBIH NoKa3aTeNs:
a) ypenuuwics; 6) YMEHBIIHIICS, B) octajics 0e3 u3MeHeHrH.
5) Ecnu B pacTBOp BB pacias 3NEKTPOJINTA IOTPY3HUTE IEKTPOIBI i IPOITYCTHTE SJIEKTPHYECKUH TOK, TO:
a) KaTHOHEI OyIyT JBUIATHCA K KATOAY B MPHHHUMATE OT HETO DJICKTPOHEI;
6) KaTHOHE! OyyT ABUTaThcA K aHOXY U OTAABATh €My JJIEKTPOHEI,
B) KaTHOHEI OYJEyT JABHTaTHCS K KATOIY H OT/ABATh €My 3JEKTPOHE;
I') KaTHOHBL Oy YT ABHIAThCA K aHOMY M IPHHUMATE OT HETO 3JIEKTPOHBL

Do ONEHOYHEIX CPEACTB Ml TPOBEAEHHS aTTEeCTaluy YPOBHS cHOPMEPOBAHHOCTH KOMIICTEHITHI
ofygaronmxes no JHCHUImHe 0QOPMISETCS OTIENBHEIM JIOKYMEHTOM.



7. YYEBHO-METOJWYECKOE 1 HHPOPMAIIMOHHOE OBECIIEYEHHE
JUCITUILIAHDBI

7.1. Kauroo0ecne4eHHOCTE

HarmvenopaHie IuTepaTypEl: aBTOP, HA3BAHUE, T'on u3panuA KHUT'OOBECIIEYEHHOCTD
BYA H3AHHM, H3ATERLCTBO
KonuuecTeo Hanvane s snexrponHoi
SK3EMIUISPOB H3JaHUH fubnuorexe Binl'Y
B OnbamnoTeke Bil'Y B
coorsercTeun ¢ ®IOC
BO
1 2 3 4
OcuoBHas nureparypa¥
1. Yepnosa O.B, Ky3ypman B.A., Junenxo C.B. 2011 19
Vuebroe mnocobie No XUMMH IS CTYLCHTOB htip://e.lib.visu.ru/handle/123
HeXVMHUYeCKHX HanpaeileHHi 4.l— Bnaguvnup: 456789/6185
Baly
2. KysypMman B.A., Yeprosa O.b, Hunesxo C.B. 2012 219 htip://e.lib.vlsu.ru/handle/123
VYyebroe mnoco0He MO XHMMH HJIA CTYHSHTOB 456789/2377
HeXuMUYeCKHX HanpaBneHuii 4. II. — Bragumup:
Bal'y
3. Kysypman B.A., Hunenko C.B., 3anopoxHeti 2015 233 http:/fe.lib.visu.ru/handle/123
W.B. TipakrukyM 110 XHMMH JUISL CTYIGHTOB 456789/4255
HeXuMUUECKUX HanpasleHud. — Bragumup: Bal'y
4, Opnun H.A., Kysypman B.A., Apxurosa H.A.. 2005 385 http://e.lib.vlsu.rwhandle/123
IMpakTHKyM Mg caMocToATeAbHOM pa®oTel Ho 456789/576
XUMUH s CTYIEHTOR HEeXHMHUYECKHX
Hanpabnexui. — Bnagumup: Bal'Vy
JloToNHUTEeNLHAR THTEpaTYPa
1. Koporun H.B. O6mas xuMus: yaeOHHK 1 2000 11 -
BY30B II0 TEXHUIECKUM HANpPaBASHUAM H 2003 14
cIelHAILHOCTAM. — Mockea: Belcmas mxona 2004 4
2005 11
2007 15
2008 1
1
2. Fmanka H. JI. O0mas xumus: ydaebHoe mocofue | 1984 49 -
JUIs BY30B. — Jlenunrpan: Xumus

7.2. llepuonayecKHe H3TAHHUS

7.3. HaTepHer-pecypcnl

http://www.scirus.com
http://www.lupac.org
hitp://www.anchem.ru
http://chemteq.ruw/lib/book
http://www.elsevier.com
http://www.uspkhim.ru
http://www.strf.ru/database.aspx
hitp://www.chem.msu.su
http://chemistry.narod.ru
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE U CITUITIJINHBI
Jins peanusalyy [aHHOM IHCIMIUIMHBI HMEIOTCS CIIELHAIBHEIE TOMEIIEHHS Ui IIPOBEICHHUS
3aHATHH JIEKIMOHHOIO THIA M 3aHATHH 1abopaTopHOTO THIAE, TPYINOBBIX H HMHIMBHIyaTbHBIX
KOHCYJIBTAllHH, TEKYILET0 KOHTPOISI U IPOMEIKYTOYHOM aTTECTAIHH.

JlabopaTopHbie paboTEI IPOBOJSTCS B IIOMEIIECHHH J1abopaTtopuy o6Inell 1 HEOPraHMJYeCKoH XHMHH
(ayn. 433-1, 425-1, 405-1)

Pabouyro nporpammy cocraBui _K.X.H. goi. Yepruosa O.B.

fa Y
(®HO, nopmuce) i )
Penensent
(npencraButens paboTomaTens) AO «PM HAHOTEX» HadalbHHK a&mﬁxﬁﬁr oThena
LIEHTPATBHOH 3aBOICKOH TabopaTopuu K.X.H. TpeTpaxos A.B.

(Mecto paboTsl, nomkHocTh, MO, moanucs) /V/f
IIporpaMma paccMOTpeHa B 000peHa Ha 3acelanud Kadeapsl XUMHHI

IIporokon Ne )| or  49.04.409 rona B
3apenyrommii Kadheapoi A.x.H. ipod. Kyxtin B.A. ,4:’/ A bor ceq

(®HO, noamucs) %

Paboyas mnporpamma paccMoTpeHa M omoOpeHa Ha 3acelaHMU Y4eOHO-METOIMYECKOH KOMMCCHH
HanpasieHus 28.03.02 «Haroumxenepusy

IMpotokoa Ne 4 oT _49.0% 4019 rox;a A/_,j

Hpe,uceﬂaTeJIB KOMHCCHH —
/ (af1o, TIO/INHC )




JIUCT NNEPEYTBEPAK/JIEHU A
PABOYEM IIPOT'PAMMBI TUCHUILIAHBI

PaGouast mporpamMma ofobpeHa Ha &Wélﬂ’ y4eOHBIH rof
I[TpoTokon 3acenanus Kageaprr Ne 7/ 0T /.89 i0A2 rona
3aBemyrommi Kadeapoi /,q/vf - (/g/m 2, %W@?L (ﬁ(ﬁ //é/ifwérff
Pabouas mporpamma o100peHa Ha yueOHBIH rof
ITpotoxon 3acenanus kKadempsr No oT roja

3aBemyrommii Kaemnpoi

PaGouwas mporpamma oji00peHa Ha yueOHEIH rof

[Tporoko: 3acenanus kadeapsl No oT roja

3ageyromuit kapeapoit
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