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1. Henn, 3a1a4n ¥ VIAHUPYeMble pe3yJIbTAThl 00y4eHHs 10 TUCIUILTIHHE

[lenpl0 OCBOGHUS AMCUUIUIMHBI «XHUMHUS» SBIgeTCS (OPMHUPOBAHHE Yy CTYACHTOB
XUMHMYECKON TOArOTOBKM II0 BOIPOCAM, CBSI3aHHBIM C IIPUMEHEHUEM OCHOBHBIX XHUMHYECKHX
3aKOHOB, 3aKOHOMEpPHOCTEH NPOTEKAaHUS XUMHUYECKUX pEaKUUd s PpEeUlIeHHs] KOHKPETHBIX
IPAaKTUYECKUX 3a/a4 B O0JIACTH HKOJOTMYECKOM M IMPOU3BOACTBEHHON O€30IaCHOCTH, a TaKXKe
IPUPOJOO0XPAHHBIX OMOTEXHOJIOTHH.

3amaun  JUCLMIUIMHBL: CO3JaHME TEOpeTHUYeCKOW O0a3bl JUIsi OCBOCHMS IOCIEAYIOIIHUX
JUCLHUIIINH, B KOTOPBIX PacCMaTpPHUBAIOTCS CBOMCTBA IPOCTBIX U CIOKHBIX BELIECTB, a TaKKE
METO/bI UX MOJY4YEHHUS M UCCIENOBaHUs A Haubosee 3pPEeKTUBHOIO UCIOIBb30BaHUS B 00JaCTH
HKOJIOTHYECKOM U MPOU3BOACTBEHHON OE€30MIaCHOCTH, a TAKXKe MPUPOI0O0XPAHHBIX OMOTEXHOIOTHH.

OOyuenne Mo AMCUUIUIMHE «XUMHS» HampaBleHO Ha (OpMUpOBaHHE Yy OOyYaroIIUXCS
CJIEYIOIINX KOMIIETCHLIUN:

Koa u HauMeHoBaHHe KOMITETEHIIMH NHaukaTopbl JOCTHKEHHS] KOMIIETeHITHH

YK-1.  Cnocoben  ocymectBiusath | UYK-1.1. AHamu3upyeT 3amady, BBICHSAsS €€
MOUCK, KPUTHUECKUI aHalIU3 U CHHTE3 | Oa30Bble COCTABJISIOILKE.

uHpopmanuu, npuMeHsTh cuctemublii | UYK-1.2.  OcymecTBiaser MOUCK, KPUTHYECKU
HOJXO/ JUIsl pEeIlieHUs] MOCTABJICHHBIX | OLICHWBaeT,  00o0O0IIaeT,  CUCTEeMaTH3UpyeT U

3az1a4. pamKupyeT HHHOPMAIHIO, TPEOYEeMYIO Ui pEIICHUS
IIOCTaBJICHHOW 3aJ1a4H.
NYK-1.3. PaccmarpuBaer u npeajaraet

paloHaIbHbIE BapUaHThl PEIICHUS TOCTaBICHHOU
3a/1auu, UCTIOIb3Ysl CUCTEMHBIN MOAXO0, KPUTUUECKU
OIICHMBAET UX IOCTOMHCTBA U HEJOCTATKHU.

B pe3yabTare 0cBOeHUSI TUCHMUILINHBI 00y4aIOIIMIACH T0JKEH

3HaeT OCOOCHHOCTH CTPOCHHUS aroMa »JJIEMEHTOB, HCXOAS M3 WX TIOJNOXKEHHUS B
MEPUOIUYECKON CHCTEME; MPUPOIY XMUMHYECKOW CBS3M B PA3IMUHBIX THIAX MaTepUaliOB, CBS3b
XUMHUYECKOTO COCTaBa ¢ MEXaHUYECKUMHU, TEXHOJIOTMYECKUMU U Ap. CBOMCTBAMH.

YMeeT TOTOBUTH PACTBOPHl XMMHUYECKHMX BEIIECTB 3aJaHHON KOHIIEHTpAIlUHU; OMPEIesATh
M3MEHEHUE KOHUEHTPAIMU BEUIECTB IPU MPOTEKAHUH XUMUUYECKHUX MTPOLIECCOB.

Baaneer metromamu orpesesieHnst KOHIIEHTpaluu 1 pH pacTBOpoB BeliecTs.

2. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

JlMcuuIuInHa OTHOCUTCS K OCHOBHOM 4acTH, GOpMHUPYEMOM yuacTHUKaMU 00pa30BaTeNbHBIX
oTHouieHuii 6;oka b1 «lucuunmuaer (MOLyn)».

JucuunnuHa Oazupyercs Ha CIENYIOIIMX, NMPOMIEHHBIX AWCHUIUIMHAX: «buonornueckue
OCHOBBI TeXHOC(EepHOI Oe30MaCHOCTHY, «IKOJIOTHUS.
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3. CTpykTypa U coaep:kaHue TUCHUTIUHBI

OO01mmas TpyA10eMKOCTh TUCHIUTUIHHBI COCTaBISIET 6 3a4eTHRIX eauHMIl (216 yaco).

3.1
(mo popmam oOyueHUs)

3.1.1. Ounas ¢popma oOydeHUs

Buabl yueOHoi#i padoThl M TPY10EMKOCTH

Ne B G101 DAG KoaunuecTBo CeMmecTpbl
w/n W1 y4eOHOoi padoThI 4ACOR 1 >
1 | AyauTopHble 3aHATHS 102 48 54
B TOM YHCJIC:
1.1 | Jlexuuu 34 16 18
1.2 | CemuHapcKue/mpaKTHUECKUE 3aHATUS - - -
1.3 | JIabopaTopHbIC 3aHITHS 68 32 36
2 | CamocTosiTe/ibHasi paboTa 114 64 50
3 | IpomexxyTouHas aTTecTalUs
3auet/nud.3aduer/7K3aMeH JK3aMeH,
9K3aMEH JK3aMEH
IK3aMeH
Hroro 216 112 104
3.2 TemaTu4ecKuii NJIaH U3yYeHUs! U CUUILIMHBI
(o popmam oOydeHwHs)
3.2.1. Ounas ¢popma oOydeHUs
TpyroemkocTsb, yac
AynuTopHas padora =
D o g o E
Ne Pa3nensi/Temsl o = =2 o E & % g 3 g
= = O 3= &=| 28| £ 8
n/n AUCIHILIMHBI @ = == 2 2] 3
= 8 |EEZ| 22| EE| § &
= | 528 g8 £4] ¢
S8 |5 | &% 3
©)
1 2 3 4 5 6 7 8
Cemectp 1 112 16 32 64
1.1| Beenenue 2
1.2| Paznen 1. OcHOBHBIC XUMHYECKHE
MOHSTHS Y 3aKOHBI. ATrperaTHble 1 4
COCTOSIHHSI BEIIICCTB.
1.3| Pa3gen 2. OcHOBHBIE KIacChI 1 4
HEOPTaHMUYECKUX COSAMHECHUN.
1.4| Paznen 3. Ctpoenue aToma. 1 4
1.5| Paznen 4. XuMmuueckas CBSI3b. 1 4
1.6| Pa3gen 5. Xumuueckast 5 4 5
TePMOJTUHAMUKA.
1.7| Paznen 6. XuMuueckasi KHHETHKA. 2 4 6
1.8| Pasnen 7. PactBopsl. JlucniepcHbie 5 5 5
CUCTEMBI.




n/n

Pa3zgeanl/TeMbl
JUCIHHMILINHBI

TpyaoeMkocThb, yac

Bcero

AyauTopHasi padora

Jlexknuum

Cemunapckue/
NPaKTUYECKHE
3aHATHUS
JlaboparopHble
3aHATHS

[IpakTnueckas

IIoAroTOBKa

CamMocrosiTe,IbHASA

padora

2

N

(6]

~

1.9

Pa3nen 8. OxkucnurenbHoO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.

-

H~ o

1.10

Paznen 9. Dnexkrpoxumuueckue
MIPOIIECCHI.

111

Pasgen 10. O0wmume cBoiicTsa
METAJUJIOB.

1.12

Paszgen 11. Meramisr d-cemeiicTna.

1.13

Pa3nen 12. KommiekcHbie
COEIUHEHMUS.

Cemectp 2

104

18

36

50

2.1

TCOpI/ISI XUMHNYECKOI'O CTPOCHHUA
OpraHNuYecKuX COEMHEHUII.
Knaccudukanmusi. Homenknarypa.
Knaccudukanus OpPraHUYecKuX
peaKuuid.

2.2

Karanu3 opraHuueckux peakiui.
CgoiicTBa OCHOBHBIX KJIACCOB
OpPraHUYEeCKUX COEIMHEHUM.

2.3

AJIKaHbBI, TIOJYy4YE€HHE, CTPOCHUE,
cBoiicTBa. [{nKIiI0anKaHbI.

2.4

Henpenenbabie YIII€BOAOPOIBL:
AJIKCHBI, AJIKUHBI, AJKaIMEHBI.
CrpoeHue, TmONy4YeHHE, CBOMCTBA.
ApOMaTHYECKHUE COCTUHEHUS.

2.5

O,ZLHO@.TOMHLIC CIIMPTHI: O6IJ_II/IC
CBCACHUEC KHUCJIIOTHBIC CBOICTBA.

2.6

MHOroaToMHbIE CHOUPTBI, IPOCTHIE
3¢uUphl: TONy4YeHHE, CTPOEHHUE U
CBOMCTBA.

2.7

[lonyuyenue, cTpoeHuMe W CBOMCTBA:
THOCTIMPTOB, THO(EHOJIOB,
THO3(QUPOB.

2.8

[Tonydyenue, cTpoeHHEe UM CBOWCTBa
HUTPOCOEINHEHNH,
JIMAa30COeIMHEHNM, aMUHOB.

2.9

AJ'IB)I@FI/IHBI, XHWUHOHBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI: TOJY4YCHUE
CTpOCHUE u CBOJICTBA.
ApomaTtuyeckue aJbJAETU bl u
KETOHBEI.

2.10

FeTepOHI/IKHI/I‘ICCKI/Ie COCAMHCHUS.
BHGMeHTOOpFaHI/I‘IeCKHe COCINMHCHNA.




TpyaoeMkocThb, yac
AyauTopHasi padora =
ERERERE
Ne Pa3zjesbl/TeMbl o < SEw| Ex| EE| SE
n/m AUCIHILTAHBI 3 = § S E|l 98 2] 88
= 5 | EEE| 22| £2| g &
S | 258 28 £2 ¢
S | & | =7 &
@)
1 2 3 4 5 6 7 8
2.11| llentuapl, O€NKH, MPOTCHHOTCHHBIE 1 8 5
AMUHOKHCIIOTBI, YTJIEBOJIBI.
Hroro 216 34 - 68 - 114
3.3 Conep:kanue QM CHUANIAHbBI
Cemectp 1

BBenenne

XuMHUsl KaKk 4acTh €CTECTBO3HAHMS — HayKa O BEILECTBAX M MX IpeBpalieHusX. Bujel
XUMHUYECKHX peakuuid. CBA3b XUMHUM C JAPYTUMHM HayKaMH. 3Hau€HHEe XUMHH B (OPMHUPOBAHUU
MBILUIEHUS] B U3YYEHUH IPUPOABI U PA3BUTUU TEXHUKHU. XUMUS U POOIEMBI IKOJIOTUH.

OcHOBHBIC XUMHYECKHE MOHATHS U 3aKOHbI. ArperaTHble COCTOSIHMS BelleCTB.

XuMusl — HayKa O BELIECTBAX U UX INpEeBpallleHUusX. ATOMHO-MOJIEKYJIIPHOE yueHue. 3aKOH
IIOCTOSIHCTBA COCTaBa. 3aKOH IPOCTBIX KPATHBIX OTHOLIEHWH. ATOMHBIE U MOJIEKYJISIPHBIE MacCBhI.
KonnuecTtBo BemectBa. 3akoH ABorajpo. 3aKOoH IpPOCThIX 00beMHbIX oTHolIeHui I'eii-Jlroccaka.
3aKOH SKBUBAJIECHTOB. ['a30BbI€ 3aKOHBI.

OcHOBHBIE K/I1aCChl HCOPTAHUYECKUX COCIMHECHHUH.

Knaccudukanus neoprannueckux pemiecTB. Kiaccudukanus peakuuit B HEOpraHU4eCKOn
xumun. HomeHnknarypa, rmosydeHne U XMMHYECKUE CBOMCTBA HEOPraHMYECKHUX BemlecTB. OKCHIBIL.
OcnoBanus. Kucnotsl. AMdorepnbie rupokcupl. Counu.

Crtpoenue aToma.

WcTopus pa3BuTHs ydyeHHUs O CTpoeHUHU aroma. KBaHTOBO-MeXxaHUYeCKasi MOJIENb CTPOCHHUS
atoma. KBanToBble yncia. CTpoeHHE MHOTOIEKTPOHHBIX aTOMOB. Ilepnoanueckuii 3axon /I.U.
Mengeneesa. [lepuoanueckas cucrema J[.M. MenaeneeBa. DnekTpoHHast KOHQUTYpalUs 3JIEMEHTA.
M3MeHeHne CBOMCTB 3JIEMEHTOB B IEPUOAAX U TPYIIIIAX.

XHUMHYeCKas CBA3b.

Xumnueckas cBsi3b. O6pazoBanue u cBoiictBa. [loasipHocTs cBs3u. [lonspuzyemMocTs CBs3M.
DOHeprusi W JainuHa CBsi3u. HampaBieHHOCTh KOBAJIEHTHOM CBsi3U. MexaHu3Mbl 00pa3oBaHUS
KOBQJIEHTHBIX cBsA3ei. OOMeHHbI MexaHu3M. JJoHOpHO-akuenTopHbI MexaHu3M. Hacelaemoctsb
— CBOMCTBO KOBaJICHTHOU cBsA3U. MoHHas XxuMuUeckas cBsI3b. MeToJ BaJIeHTHBIX CBsI3ell. Meton
MOJIEKYJISIpHBIX opOuTaneil. Cs3bIBarolMe W paspbixisiiomue opobutanu. Ilopsmox u sHEprus
CBS3M. OIIEKTPOHHBbIE KOH(QUTYpalMM MOJEKyJl. Meramuueckas CBsi3b. MeXMONeKyIIpHOe
B3auMozeiicTeue. Ban-nep-BaanscoBsl cuibl. BogoponHas cBa3p. Xumuueckas CBsI3b U CTPOCHHE
BemlecTB. OOmIas XapaKTepUCTUKA KUIKOTO COCTOSHHUSA. XapaKTEepUCTHKAa CBOMCTB BEIIECTB B
TBEP/IOM COCTOSIHHUH.

XHuMHYeCKasi TEepMOJINHAMHUKA.

OcHoBHblE mTOHATUA U omnpenencHus. DyHKIUA COCTOSHUA. BHYTpeHHss >Heprus.
Onrtanbmus. 3akoH ['ecca. DuTponus. DHeprus ['n60ca.

XuMuyeckass KHHETHKA.

CKOpOCTP XMMHYECKOM peakUuy. BiMsSHME KOHUEHTpaluuu pearupyrolux BeEIIeCTB Ha
CKOPOCTh peakuuu. BimsHue TtemmepaTypsl Ha CKOPOCTb XHMHUYECKOM peakuuu. BiusHue
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KaTaJIn3aTOpOB HA CKOPOCTh XHMHYeckod peakiuu. Peaxmus benoycoBa-)XXabotunckoro.
Xumunueckoe paHoBecue. [Ipunnun Jle-Illatense. @a3zoBbie paBHOBECUA. TepMHUUECKUI aHATH3.

PactBopsbl. /IucnepcHbie CHCTEMBI.

PactBopbl kak romoreHnHesle cucteM. Boga. CrocoObl BBIpaXK€HHS COCTaBa PaCTBOPOB.
PactBopuMoOCTh BeliecTB B Bojie. M3MeHeHHe SHTANBIIUU U SHTPONUH MpU pacTBopeHuu. CBoiicTBa
pa30aBIICHHBIX MOJEKYISAPHBIX pacTBOpoB. 3akoH Payns. [loHmkeHue TemnepaTypsl 3aMep3aHus U
MOBBIIICHUE TEMITEPATyPhl KUTICHUST Pa30aBIEHHBIX MOJIEKYISAPHBIX pacTBOpoB. Ocmoc. PacTBopsl
anekTponutoB. CreneHp aucconuanuu. Jucconmanus cialbIX 3JEKTPOIUTOB. Teopus CHIBbHBIX
NIEKTPONIUTOB. Peaknmu oOMeHa B pacTBOpax 3JICKTPONIHTOB. Boma kak crmaObIil AJIEKTPOIIHT.
Bonopoansiii  mokazatens. bydepHbie pacTBOpbl. I'mimponus comneil. JucrnepcHbIE CHCTEMBI.
Komnouansie pactBopsl. OOImue MOHATHA O JUCHEPCHBIX cHcTeMaX. [IOBEpXHOCTHBIC SIBJICHUS.
CaMonpou3BOJbHBIE  MOBEPXHOCTHBIE  mpouecchl.  Aacopbuus.  CrpoeHue  JBOMHOTO
AIIEKTPUUYECKOTO CJI0S Ha TpaHuIle pajena (a3. DIeKTpHUecKue CBOMCTBA KOJUIOUHBIX PACTBOPOB.
MeTopl MONy4YeHUs KOJUIOMIHBIX pacTBOpoB. OuncTka KoU1oMAoB. MeMOpaHbl U MeMOpaHHbIE
IPOLECChl. YCTOMUMBOCTh KOJUIOMAHBIX cucreM. Koaryiasmuss KOJUIOMAHBIX PacTBOPOB.
Onrtrueckre  CBOWCTBA  KOJUIOMJIHBIX — pacTBOpPOB. CTPYyKTYpHO-MEXaHUYECKHE  CBOWCTBA
JUCIIEPCHBIX CUCTEM.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH.

Omnpenenenue creneHd okucieHus. OkucineHue U BoccraHoBieHue. (CocTaBieHue
YpaBHEHUU OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTos anekTpoHHoro Oananca. MonHo-
AJIEKTPOHHBIA OanmaHc. TuIbl OKUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE SKBUBAJICHTHI.

JIeKTPOXUMHUSL.

Bo3HukHOBEHME CKauka TOTEHIMAla Ha TPaHULE METAUI-PacTBOpP  BJIEKTPOJIMTA.
OnekTpoJHble noTeHuuansl. ["anpBannueckuii anemMenT Jlanuang-Akoou. 3mepenue aneKTpoaHbIX
MOTEHIMAIOB. DJIEKTPOAbl cpaBHeHUsA. YpaBHeHue HepHcra. OKUCIUTENIBHO-BOCCTAHOBUTEIbHBIE
ANEKTPOJbl. XHMMHMYECKHE MCTOYHUKM ToKa. Koppo3us MeramioB. XHMHYECKass KOPPO3HUS.
DnekTpoxumudeckas kopposus. [laccuBHOCTh MeTasuia. 3amuTa METAIIOB OT KOPPO3HUH.

OO01ue cBOMCTBA METALIOB.

[lonoxxkeHne MeTauioB B MNEpUOAUYECKONM cucteme. KpucTramnmyeckoe CTpOEHHE.
®usnyeckue CcBoWcTBa MeTawioB. Mertamnueckass cBsa3b. lloiaydenue wertamioB. OOmue
XMMUYECKHE CBOMCTBA METAILIOB.

Metajuisl d-cemeilicTBa.

OneKTpoHHOE cTpoeHue U mnojoxkeHue B Ilepuonmdeckoin cucreme. Pu3ndeckue u
XuUMHUeckue cBoiicTBa d-metaiioB. CBolicTBa coeluHeHUN d-MeTaIoB.

KoMiuiekcHble coeiuHeHHS.

Koopaunammmonnas teopust Bepnepa. HomeHkimarypa KOMIUIEKCHBIX —COEIMHEHUU.
XuMHUecKasi CBA3b B KOMIUIEKCHBIX COeIMHEHUIX. KoMIIeKCHBIE COeAMHEHUST KaK AJIEKTPOIUTHI.

Cemectp 2

O01mas XxapaKTepuCTUKA OPraHuYeCKUX COeJMHEHU i

OTnuunTeNnbHBIE 0COOEHHOCTH OPTaHMYECKUX coequHeHn. Teopusi XUMUYECKOTo CTPOSHHS
opranuueckux coenuHeHui. Kiaccudukanus opranndyeckux coenuHeHuil. Homenkiatypa
opraHudeckux coequHeHuil. Krnaccupukanus peakuuii B OpraHMYecKOM XUMHMM: pPEaKLUH
3aMeUIeHUs], TPUCOECTUHEHUS], OTIIETIJICHHS, TOJIMMEPU3alluy, MMOJIUKOHCHCAIUY, N30MEPU3aIIUH.
['oMonuTHYECKHE U TETEPOTUTHUECKHUE PEAKIIMH.

AJIKaHbI

[lonyuenue, cTpoeHune, CBOMCTBA MPEAEIBHBIX YIIIEBOAOPOI0B. L{MKiI0ankaHbl: MOIy4YeHHE,
CTPOEHHE, CBOKCTBA.

HenpenenbHble 1 apoMaTH4YeCKHE YIJIEBOAOPOABI

[Tonyuenue, cTpoeHHE, CBOMCTBA AJIKEHOB, AJTKWHOB, alKkaaueHOB. OCOOCHHOCTH CTPOCHUS
U CBOICTB: apeHbl, OEH30J, CHCTEMbl C U30JUPOBAHHBIMU M KOH/IEHCHPOBAHHBIMU OEH30JIbHBIMU
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saapamu. M3oMepuss 1 HOMEHKJIATypa MPOCTEHIINX OCH30MAHBIX CHCTeM. [ aloreHOmpon3BOIHBIC
YIJIIEBOIOPOJOB.

CnupTsl, ¢peHoJbl, 3GupsbI

OnHoaToMHbIE CIUPTHI: OOIIME CBEIEHUE KHUCIOTHbIE cBOMcTBa. Peakuuum 3amereHus
THJIPOKCUIIBHOM TPYIIbI, OKUCIEHUS, TUApaTandud. MHoroatromHbele crnupthbl. [IpocTsie 3QuphI.
[Tonydenue, CTpO€HUE U CBOMCTRBA.

Cepoconep:xanye oprannyeckme coeMHeHNs

[TomyyeHnue, cTpoeHre U CBOWCTBA: THOCIIUPTOB, THO(PEHOIIOB, THOIDUPOB.

A3oTtcoaepxkamue pyHKINOHAJIbHbIE IPOM3BOIHbIE

[losnydyeHne, CTpoeHME M CBOMCTBA HHUTPOCOCAMHEHHN, aMHHOB, JUA30COCHUHECHMM.
HurtpocoennHenys 1 aMMHbI apOMaTU4ECKOTO poja.

AJIbieru/ibl, KeTOHbI, XHHOHBI H KAPOOHOBbIE KUCJIOTHI

Anbreruapl M KETOHBI: IOJy4€HHE M CBOMCTBAa (peakuuu cO ClIabbIMU U CHIBHBIMHU
HyKJIeO(hUIaMHU, OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakiiy). KapOoHOBbIE KMCIOTHL: MOJyYEHHUE,
CTPOEHHE U CBOMCTBA, IPOU3BO/IHbIE. APOMAaTUUYECKUE ANIbJETU/Ibl U KETOHBI.

I'eTepoumkanyecKkne coeJHHEHUA

DneMeHTOOprannveckue coeanHeHus. OCOOEHHOCTH CTPOCHUS, TTOYUEHHS U CBOWCTB.

JJIeMeHThI OHOOPTraHMYeCKO XMMUH

[lentuapl, 6€1KM, MPOTEMHOTEHHBIE aMHUHOKHUCIIOTHI, YTiaeBoAbl. OCHOBHBIE METOJIbI CHHTE3a
OpPraHMYECKUX COCTUHECHUM.

34  TemaTnka ceMHHAPCKHX/MPAKTHYECKUX U JIA00OPATOPHBIX 3aHATHIA

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS
He npegycmoTrpensl.

3.4.2. JJabopaTopHbI€ 3aHATHUS

Cemectp 1

JlaGoparopHas padota 1. OnpeneneHue TemI0Boro 3p¢pexra peakiuy HenTpaau3aluu.

JlaboparopHas padota 2. CkopocTh XUMUUECKHX peakiuii. Katamus.

JlabopaTtopHas pabota 3. CuiabHbIE U clTa0bIe AJIEKTPOJIUTHI.

JIaboparopHasi pabota 4. OKHCIUTEIHHO-BOCCTAHOBUTENLHBIE PEAKIIUH.

JlabopaTtopHas pabota 5. DIeKTPOIu3.

JIabopartopHas paboTa 6. DeKTpoXuMUu4ecKasi KOppo3usi.

JlabopaTtopHas pabota 7. O01ire CBONCTBa METAJIJIOB.

JlabopatopHas pabora 8. CBoiicTBa coeMHEHH (-METaIOB.

JIaboparophas pabota 9. KomruiekcHbie coerHeHus d-MeTaslIoB.

Cemectp 2

JlabopaTtopHas pabota. [TomydeHnue u CBOMCTBA MPEACIBbHBIX YTIIIEBOIOPOIOB

JIaGoparopHas pabota. [TonydeHue u cBOCTBa HENpeAETbHBIX YIIIEBOA0POI0B

JlabopaTopHas paboTta. beH30s 1 ero XuMHUUYeCKre CBOWCTBA

JlaboparopHasi paboTa. XUMHUYECKHE CBOWCTBA OJTHOATOMHBIX 1 MHOT'OATOMHBIX CITUPTOB.

JlabopaTopHas paboTa. XWMHUUYECKHE CBOMCTBA albJETHJI0B, KETOHOB U KapOOHOBBIX
KHUCJIOT.

3.5 TemaTuka KypcoBbIX MIPOEKTOB (KYpCOBBIX padoT)
He npeagycMmoTpeHsl.
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4, Y4eOHO0-MeTOAMYECKOEe H MH(POPMALIMOHHOE o0ecredeHne

4.1  Hopmatusnble 1okyMeHTbI H [OCTb1
HET

4.2  OcHoBHas JuTepaTypa

1. Jlymeiiko, T.I'. BBemenune B oOmyro xumuto / T.I'. Jlyneiiko ; MuHHCTEPCTBO
obpazoBanusi U Hayku Poccuiickoit ®enepanuu, dDenepaabHOE TOCYIAPCTBEHHOE aBTOHOMHOE
o0Opa3oBaTeNbHOE  YYPEXKICHHE  BBICHIEr0  mpodeccuoHanbHOro  obpazoBaHus — «HOHBIN
dbenepanbuplii  yHuBepcuter", Xumudeckuil ¢akynbTeT. — PocroB-Ha-Jlony : WM3parenbcTBO
OxHoro denepanproro yausepcuteta, 2010. — 232 ¢. — Pesxxum noctyna: no moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlonoJIHUTeJbHAN JTUTEpPaTypa

1. Xwwmwms: yueOnuk pns By3oB/ HO. A. JlebemeB, I'. H. ®aneeB, A. M. ['omy0Ges,
B. H. [llammoBan ; mox o6mieit pegakuueii I'. H. @aneeBa. — 3-e u3m., nepepad. u gom. — Mocksa :
WznatensetBo FOpaiit, 2026. — 445 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-21209-9.
— Tekcr : oanektponnbli // OOpaszoBarenbHas tiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/583042 (nara obparenus: 25.02.2026).

4.4 DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECYPChI

IIpoBenenue 3aHATUI U aTTecTalil BO3MOYKHO B JUCTAHIIMOHHOM (hopMate ¢ IpUMEHEHUEM
CUCTEMBbl JUCTaHLMOHHOrOo o0yuyenust yHusepcutera (CHO-LMS) Ha ocHOoBe pa3paboTaHHBIX
Kaeapoii 1eKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazaenam nporpamMmal:

Ha3anue D0P Ccbuika Cemectp

Xumust 1 pU3nIecKas XuMus

" https://online.mospolytech.ru/course/view.php?id=809 1
(1-# cemectp)

OpraHquCKaﬁ XUMUA 014
CTYJEHTOB, 00y4aroInXCs 10
HalpaBJIEHUIO TTOATOTOBKU https://online.mospolytech.ru/course/view.php?id=563 2
20.03.01 "Texnochepnas
6e30MmacHOCTh"

Pa3paborannsiit DOP BkiIto4aeT TPEeHUPOBOYHBIE U UTOTOBBIM TECTHI.

[Mopsimok mpoBeneHus padOT B IUCTAHIIMOHHOM ()OpMAaTe YCTaHABIMBAETCS OTAEIBbHBIMH
pacrnopspKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe U/WUiu IIEHTPOM Yy4eOHO-METOIUYECKON pabOTHI.

HHTepHeT-pecypchl BKIIOYAIOT Y4€OHO-METOJNYECKHE MaTepualbl B 3JEKTPOHHOM BHJIE,
npe/CTaBJICHHbIC Ha caiiTe «MOCKOBCKHIA MOJIMTEXHUUECKUI yHUBEpCcUTEeT» hitps://mospolytech.ru/
B paznene «bubnnoreuHo-uHpopmannonuslii neHtpy» (https:/lib.mospolytech.ru/).

45  JluueH3HOHHOE U CBOOOJHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecnedeHmne
MoitOduc — poccuiickas KOMIaHHUSA-pa3pabOTUMK Oe30MacHBIX O(UCHBIX pEIIeHUN IS
OOIIIeHUsT ¥ COBMECTHOU paboThI ¢ TokyMeHTamu (AnbTepHatuBa MS Office) https://myoffice.ru/

4.6  CoBpemeHHble mnpodeccHOHANbHbIE 0a3bl [JaHHBIX H HH(OPMALHOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. http://www.fips.ru — ®enepanbHblii HHCTUTYT IPOMBIIUICHHOW COOCTBEHHOCTH (IOCTYH K
MOJIHBIM TEKCTaM POCCHUCKHUX IMATEHTHBIX JOKYMEHTOB ¢ 1924 r., x 6a3ze maHHBIX pedeparon
MOJIE3HBIX MOJIeNel, 0a3e JaHHBIX POCCUICKUX MPOMBIIUIEHHBIX 00pa3IoB U APYTHM pecypcam);

2. https://docs.cntd.ru/document/1200008231 — OCT P 51330.5-99 (MDK 60079-4-75)
«Meron onpeeneHus TeEMIEPaTypbl CAMOBOCINIAMEHEHUS Y,



http://biblioclub.ru/index.php?page=book&id=241121
https://online.mospolytech.ru/course/view.php?id=809
https://online.mospolytech.ru/course/view.php?id=563
https://mospolytech.ru/
https://lib.mospolytech.ru/
https://myoffice.ru/
http://www.fips.ru/
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3. https://docs.cntd.ru/document/1200001534 — I'OCT P 22.0.08-96 «be3zomacHocTh B
Ype3BbIYANHBIX CUTyallusaX TeXHOTeHHbIC 4Ype3BblYailHble cuUTyauuu. B3pbiBel. TepmuHbl U
ONpeIeTICHUS;

4. https://docs.cntd.ru/document/1200121998 — T'OCT 31610.0-2014 «B3psiBoOacHbIE
cpenby;

5. https://docs.cntd.ru/document/1200004802 - I'OCT 12.1.044-89
«[1oxapoB3pBIBOOIIACHOCTH BEUIECTB M MarepHuanoB / HomeHkiaTypa mokasareneil 1 METOIbl UX
ONpeIEICHUS»

6. http://www.chemnet.ru/ — Tlopran ¢yHAaMEHTAIBHOIO XHMHYECKOTO OOpa3oBaHMUsI
Poccun. Hayka. O6pa3oBanue. TexHomoruu;

7. http://elsevierscience.ru/products/science-direct/ — Science Direct;

8. http://pubs.acs.org/ — Pecypcsl AMEPHKAHCKOTO XMMHUYECKOTO OOIIECTBA;

9. http://www.rsl.ru — PI'b Poccuiickas rocyaapcTBeHHas OUOJINOTEKaA;

10. http://ben.irex.ru — BEH bubnnoreka eCTeCTBEHHBIX HAYK;

11. http://www.gpntb.ru — l'ocynapcTBeHHas! MyOJIMYHAS HAyYHO-TEXHUYECKast OMOJIMOTEKa,

12. http://ban.pu.ru — BAH bubnuoreka AkageMuu HayK;

13. http://www.nlr.ru — PHB Poccuiickas HarmoHansHass OMOJIMOTEKA;

14. http://www.lib.msu.su — bubnrorexa MI'Y.

5. MarepuajbHO-TeXHUYECKOe ofecrieyeHne

Aynutopun u naboparopun kadenpsl «Xumbunorex» IIK-411, IIK-433 oGopynoBaHbl
KOMIIBIOTEPHOUN ¥ MPOEKTHOM TEXHUKOM.
Jliia npoBeneHus 1abOpaTOpPHOIO MpaKkTUKyMa Ha COBPEMEHHOM YPOBHE IIPH BBINOJIHEHUU
71a00paTOPHBIX PabOT MPETYCMOTPEHO UCIIONb30BaHUE CIEIYIOLIEr0 000py10BaHUS:
1. AKBauCTUILISTOP.
. AHaIUTUYECKUE BECHI.
. TexHu4eckue BeChI.
. DNEKTPUYECKHUN MOTYIIPOBOIHUKOBBIN BBIITPSIMUTEID.
. MunnuamnepmeTpsl.
. CymmibHbIi mkad.
. @TOPOIIACTOBBIE KAIOPUMETPHI.
. TepmomeTpsl.
9. DnexTpoan3EepHl.
10. pH-meTp-noHOMETpHI.
11. Cnexrpodoromerp CD-56.
12. UK-®ypbe CIEKTPOMETP C MIPECCOM PYUHBIM T'MIPABIHUYECKUM.
13. ®oromerp KDK-3-01 poTosnexTpudecKuid.
14. YcTaHOBKA ¢ BpalaOIIUMCs TUCKOBBIM dekTpoaoM (BD/1-06).
15. Ilorpyxnoin Tepmoctar-uupkynsitop LOIP LT-208 u TepMocTar HUPKYISIIUOHHBINA
BT3-2.
16. ABromaruueckuii Turparop TitroLine Alpha.
17. Ilorenumocrat mapku [PC PRO-M.
18. HoytOyk ¢ ycranoBinenasiMu cpeactBamu MS Office PowerPoint.
19. MynbTUMeIUIHBIN IPOEKTOP ¢ NEPEHOCHBIM IKPAHOM.
20. CnextpomeTp aromHO-abcopOumonnbsii «KKBAHT-2A»
21. BoITsDKHBIE IKAQBHI.

0 3N L kW

6. MeToanyeckue peKoMeHIauH
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Metoauka mpemnofaBaHusl IUCHUIUIMHBI «XUMUS» W peaau3anus KOMIIETEHTHOCTHOTO
MOJIX0/1a B M3JIO)KEHUU W BOCIIPHATHU MaTepualia MpelyCMaTpUBAET UCIIONBb30BaHUE CIICAYIONINX
AKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBENICHUS ayAUTOPHBIX M BHEAYAUTOPHBIX 3aHITUMN:

— ay/IMTOPHBIE 3aHSTHS: JICKIIHH, JJA00OpAaTOPHBIEC paOOTHI, TECTHPOBAHUE;

— BHEAYIUTOPHBIC 3aHATHUS: CAMOCTOSATEIHHOE U3YUCHHUE OTICIBHBIX BOIMPOCOB, IMOATOTOBKA
K JJaOOpaTOPHBIM paboTaM.

6.1 MeToanyeckue peKOMeHIANMM JIJIsI PENOIaABATeIs 0 OPraHN3aIUH 00ydeHUsI

ConepxaHre METOAMYECKHX PEKOMEHJAIMHA JJIs MpenojaBareist pa3MelleHbl B paszene
«6.2 MeToauueckue peKOMEHIAIMH JIIsi 00yJYaroIIUXCsl IO OCBOCHUIO JTUCHUIUIMHBDY HACTOSIIEH
paboueii mporpaMMmsl.

[Iporpamma cocraBieHa B  cooTBeTCTBHM ¢  DeaepalibHBIM  TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHJAPTOM BBICHIETO 0Opa30BaHUs MO HANPABJICHUIO MOJATOTOBKU OakalaBpoOB
20.03.01 TexnocdepHas 6€301MaCHOCTb.

6.2 MeToauueckue yKa3aHus i 00y4AOUIUXCH M0 OCBOCHHIO TUCHUILINHBI

JlucuuiuiiHa TpeaycMaTpUBaeT JIGKIMHW M JlabopaTopHbie 3aHATHA. V3ydeHue Kypca
3aBepIaercs sk3ameHoMm (1 u 2 cemectp).

VYcnemnoe wu3ydeHue Kypca TpeOyeT IOCeHIeHUsl JIeKIMH, aKTHUBHOM paboThl Ha
MPAKTUYECKUX (CEMUHAPCKH) 3aHATHSX, BBIMOJHEHHE BCEX MPAKTUUECKUX paOOT, BBIMOIHEHUS BCEX
y4eOHBIX 3aJJaHU} TTPEToJaBaTessl, 03HAKOMJICHHUS C OCHOBHOM U JIOTIOJHUTEIBHOM JINTEpaTypOil.

Bo Bpemst nekuuu CTyIeHT I0JKEH BECTH KPAaTKHU KOHCIIEKT. PaboTa ¢ KOHCIIEKTOM JISKIIHiA
npejroiaraeT MPOCMOTP KOHCIEKTa B TOT e JeHb nocie 3aHatuid. [Ipum stom Heobxoaumo
MIOMETUTh MaTepHalibl KOHCIIEKTa, KOTOPbIE BBI3BIBAKOT 3aTPyIHEHUs Il noHuMaHus. [lpu stom
oOyyaromuiicss JODKEH CTapaTrbCsd HaWTU OTBETHl Ha 3aTPYAHMUTEIbHBIE BOIPOCHI, HCIOJIB3YS
PEKOMEHIyeMYI0 JTUTepaTypy. Eciu emy caMOoCTOSTeNnbHO HE YAaloch pa3o0paTbcs B MaTepuale,
HE00X0auMO c(hOpMYyIHPOBATh BOMPOCHI M OOpaTUTCS 3a TOMOIIBI0 K IMPENoJaBaTeNio Ha
KOHCYJIbTAIlMM WM ONvoKaiIien JIeKIuu.

OO6yuatrommemycss He0OOXOAUMO PETYISIPHO OTBOJIUTH BPEMS JJisi TTOBTOPEHUS MPOUIEHHOTO
MaTepuaia, IpoBepsis CBOM 3HAHUS, YMEHHS W HaBBIKU IO KOHTPOJIbHBIM BOIIPOCAM.

JlabopaTopHble 3aHATHS COCTABISAIOT BAaXXHYIO 4YacTh NPOPECCHOHATBHOW IMOATOTOBKH
cTyaeHToB. OCHOBHasl 1eJIb MPOBEICHHS MPAKTUUECKUX (CEMUHAPCKHX) 3aHATHH — (hopMUpOBaHHE
y CTYACHTOB AHAJIUTUYECKOT0, TBOPUYECKOTO MBILIUICHHUS IYyTEM IPHOOPETEHUs MPaKTHYECKUX
HaBBIKOB.

MeTtoaudeckue yka3aHusl K IPAaKTHUYECKUM (CEMUHAPCKUM) U J1a00paTOPHBIM 3aHATHSAM IO
JUCLUIUIMHE Hapsy c paboueil mporpaMMmoil um rpadukomM y4yeOHOro Iporecca OTHOCATCS K
METOJUYECKUM  JIOKYMEHTaM,  ONPEJENAIOIMM  ypOBEHb  OpraHM3allMM M KauyecTBa
00pa3oBaTeNLHOTO Mpolecca.

Baxkneiimeli cocrapistoneit 11000 (opMbl MPAaKTUUECKUX 3aHATHH SBISIFOTCS YIIPa)KHEHUS
(3amanust). OcHOBA B yNpaKHEHUH — IPUMEP, KOTOPBIN pa3dupaeTcs ¢ MO3ULUI TeOpUH, pa3BUTON
B jiekiuu. Kak npaBuiio, o0CHOBHOE BHUMaHHE yeseTCsl POPMUPOBAHUIO KOHKPETHBIX YMEHHUI,

HABBIKOB, YTO M OIPENEISAET COACPKAHUE NEATEIbHOCTU CTYJEHTOB — pEIIECHUE 3a]ad,
rpaduueckue pabOThl, YTOUHEHHE KATerOpUd W TMOHATHI HayKH, SBISIOIIMXCS MPEANOCHIIKON
IIPABWJIBHOTO MBILIUIEHUS U PEYH.

[IpakTiueckue (ceMUHApPCKKE) U 1aOOpaTOPHBIE 3aHATHUS BBIMOJIHSIIOT CIEAYIONIUE 3a0a4u:

— CTUMYJHMPYIOT PETYJIIPHOE M3yUYEHUE PEKOMEHIYEMOM JMTEpaTyphl, a TaKxke
BHHMAaTEJIbHOE OTHOIIIEHHUE K JIEKIIMOHHOMY KYpCY;

— 3aKpeIUIAIOT 3HAHMSA, I[IOJlyYEeHHbIE B TIpOLECCe JIEKIMOHHOTO OOyueHHs |
CaMOCTOSITENIbHOM pabOThI HAJl INTEPATYPOIl;

— pacumpsIoT 00beM NPOoPEeCCHOHANTBHO 3HAUUMBIX 3HaHUH, yMEHU, HaBBIKOB;

— MO3BOJISIIOT MPOBEPUTH MPABUILHOCTD PaHee MOJIyYeHHbIX 3HAaHUM;

— IIPUBUBAIOT HABBIKM CAMOCTOSTEIBHOIO MBIIIJIEHHSI, YCTHOT'O BBICTYIUICHHS],
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— CHOCOOCTBYIOT CBOOOTHOMY OTIEPHPOBAHUIO TEPMUHOJIOTHEH;

— HPEJOCTABIISAIOT MPENOJAaBATEN0 BO3MOXKHOCTh CHCTEMATHYECKH KOHTPOJIMPOBAThH
YPOBEHb CaMOCTOSITEIIbHOW PabOThI CTYACHTOB.

ITpu moAroToBKE K MPAKTUYECKUM 3aHATUAM HEOOXOAUMO MPOCMOTPETh KOHCIEKTHI JIEKIIUH
U METOJUYECKHE YKa3aHHs, PEKOMEHJOBAHHYIO JIMTEPATYpy IO JaHHON TeMe; MOATOTOBUTHCA K
OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

3a 10 MMH. 10 OKOHYAHHUS 3aHATHUS NpEnojaBaTeib IMPOBepsSeT 00bEM BBHIMOJIHEHHON Ha
3aHATUM pabOThI U OTMEYAET pe3yJIbTaT B paboyeM KypHaje.

OcraBuiriecss HeBHIIOJHEHHBIMHA TYHKTHI 33JJaHUS IPAKTUYECKOTO 3aHATUS CTYACHT 00s3aH
J0JeJ1aTh CAMOCTOSATENbHO.

Ilocne mpoBepkM OTYETa MPENOJABATENb MOYKET IPOBOAUTH YCTHBIM WMJIM IHUCBMEHHBIN
OIIPOC CTYAEHTOB JUIsl KOHTPOJII YCBOCHHSI MU OCHOBHBIX TEOPETUYECKUX M MPAKTHUECKUX 3HAHUN
[0 TeME 3aHATUS (CTYAEHTHI AOJDKHBI 3HATHh CMBICH IIOJYYEHHBIX MU PE3yJbTaTOB U OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI) € MOCJIEAYIOLUIMM BbICTABJICHUEM OLIEHKH 3a IPAKTUYECKOE 3aHATHE.

[Ipu noaroroBke K J1a00PATOPHBIM 3aHITUSIM HEOOXOAMMO JI€TAIBHOIO pa3o0paTh BOIPOCHI
JIEKIIMOHHOI'0 Kypca 10 U3y4aeMol TeMe.

CryneHnTam cienyer:

- 03HAKOMHUTBCSI ¢ BOIIPOCAMH U 3aJJaHUAMU JIAOOPATOPHOI'O 3aHATHS;

- HaIKcaTh 3arOTOBKY K JJAOOpaTOpHOH padoTe;

- JI0 OdYeperHOro JabopaTOPHOIO 3aHATUS IO PEKOMEHIOBAaHHBIM JIUTEPATYPHBIM
MCTOYHUKaM IpopadoTaTh TEOPETUUECKHUI MaTepHall, COOTBETCTBYIOLIEH TEMbI 3aHATHS;

- IIpU TOATOTOBKE K JIAOOPAaTOPHBIM 3aHATHUSM ClEAyeT 00s3aTeIbHO HCIOJIb30BaTh HE
TOJIBKO JIEKI[UH, YUEOHYIO JIUTEPATYPY;

- B XOJIe BBIIOJHEHUs J1aOOPAaTOPHOIO 3aHATHUS 3alucaTh B TETpajab JUIsl JIAOOPATOPHBIX
paboT Bce HAOMIOACHMS, XUMUYECKUE DPEAKIMH, HEOOXOAMMBIE KOHCTAHTHI, JAaTh KOHKPETHBIE,
YeTKHUE OTBETHI Ha [TOCTABJIECHHBIE BONIPOCHI;

- B KOHIIE 3aHSTHS CIAaTh OTYET I10 JJabopaTopHOil paboTe Ha MPOBEPKY MPETOaBATEIIO

[Tpuctynas k 1abOpaTOpHBIM 3aHATHUAM, CTYACHTHl 3aHMUMAIOT IIOCTOSHHBIE MecTa 3a
yueOHbIMU cTOJamH. Pabouee MecTo cTyneHTa OJKHO OBbITh 00OpYIOBAaHO BCEM HEOOXOIMMBIM
JUIs BeITIOJIHEHUs! paboThl. Ha paboueM cTosie He JOKHO ObITh HUKAKHX JIMIITHUX MTPEIMETOB.

CamocrositesbHas padora cryaeHtoB (CPC) no nucuuminHe Urpaer BaKHYIO POjb B
X0JIe BCEro yueOHoro mporecca. MeTouuecKkue MaTepuaibl U peKOMEHAAluu Uil o0ecredeHus
CPC roToBsTCs npenojaBaTesieM U BbIJJAIOTCS CTYIEHTY.

IIpu camocrosATenbHON MpopabOTKEe AOMAIIHUX 33aJaHUW W HANMCAaHUS WHIMBUAYaJIbHBIX
paboT cTyAaeHTaM pPEKOMEHIYeTCS IOJb30BaThCsl OMOMMOTEYHBIM  (DOHIOM  JUTEPATYPHI
(yueOHMKaMHM ¥ TEPUOJMYECKUMHU M3/aHUSMH), a TaKKe METOJWYECKUMHU YKa3aHUSMH 10
BBITIOJTHEHUIO CAMOCTOSITEIIbHBIX M MPAKTUYECKUX PaloT.

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHU

Bo3MoxHO npoBeieHNe 3aHATHI U aTTeCTallil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHUCTEMBl JUCTAaHIMOHHOTO o0ydeHus yHusepcutera (C/IO-LMS) Ha ocHoOBe pa3zpaboTaHHOTrO
kadeaporr «Xumbuorex» snexkTpoHHOTO OOpaszoBarenbHOro pecypca (D0P) (cm. mynkr 4.4
HacTosIel paboydeil mporpaMmsl).

[Topsnox mpoBeneHus: pabOT B AMCTaHUMOHHOM (hopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUsIMHU IIPOPEKTOpa Mo yueOHol paboTe u/Win eHTPOM Y4eOHO-METOANYECKON pabOTHI.

IToaroroBKka K KOHTPOJILHOM padoTe

KonrponsHast paGora — OAMH U3 BHJOB CaMOCTOSATENBHOM pabOThI  CTYIEHTOB,
HAlpaBJIEHHBI Ha BBISBICHHE YpPOBHS YCBOEHHS ydeOHoro Matepuaina. [lepen Hammcanuem
KOHTPOJILHOM Pa0OThl CaMOCTOATENBHO M3YyYUTE KOHCHEKT JIEKIUi, KOHCHEKTHl K CEMHUHApCKUM
3aHATUAM, Y4eOHYI0, CIEHHaJIbHYI0 HAY4YHYIO JIUTeparypy. OTO MO3BOJAUT Bam oBianers
KOMIIJIEKCOM OCHOBHBIX HaBBIKOB M MPHEMOB aHaiM3a, 0000IIeHNs, KIacCU(PUKAIIMH MTOTy4YSeHHON
uH(popMalu, KOTopasi MOMOXET B JanbHelell nmpodeccuoHanbHoi aesrenabHocTu. [Ipu ureHun
y4eOHOI W JIOTOJHUTENBHOW JUTEpaTypbl PEKOMEHIYeTCsl BECTH 3allUCH: JeNlaTh BBIMHCKH,



14

COCTAaBJIATb KOHCIICKTBI, aAHHOTAlUH, BHOCUTH HOBBLIC IMMOHATHA B CJIIOBAPb TCPMHHOB. B mponecce
BBITIOJTHEHHS] KOHTPOJIBHOW pabOThl MOYKHO TOJIH30BATHCS CIIPABOYHOM JTUTEPATYPOM.

I[MoaroroBka K IK3amMeHy

DK3aMeH — 3TO O7Ha U3 (POPM UTOTOBOW OTUETHOCTH CTYACHTA MO U3YyYECHHOW IUCIUILINHE.
OrpomMHyr0 poib B YCIEUIHOW IOATOTOBKE K OHK3aMEHY HWIpaeT IpaBUibHAs OpraHU3aLus
MOJTOTOBKU K HeMy. PekoMeH1yeTcst mpH MOArOTOBKE K 9K3aMEHY ONMPATHCS Ha CIASAYIOUIUI MIaH:

1. TIpocMoTpeTh mporpamMMmy Kypca, ¢ LEeibl0 BBISBICHHS Hanboyiee MPOOJIEMHBIX TEM,
BOIPOCOB, KOTOPHIE MOTYT BBI3BaTh TPYIHOCTHU MIPH MOATOTOBKE K 3a4ETy.

2. Pematp 3amanusi, mpeasioKEHHbIE B y4eOHO-METOIMYECKOM KoMmiuiekce. [Ipu stom s
s dexTrBHOrO 3aKperuieHus HHPOpMaIUH MEePBBIA pa3 6e3 UCI0JIb30BaHUS YYEOHBIX MaTepUANIOB,
BTOPOM pa3 ¢ UX UCIOJIb30BAHUEM.

[Ipu BBINONHEHUU MEPBBIX JABYX MYHKTOB IUIaHA CTYJAEHT MOJYYUT BO3MOXKHOCTH OLICHUTH
CBOU 3HAHUA U HABBIKHU I10 HpOCHymaHHOfI AUCHUIUIMHE U COPUCHTUPOBATHCA IIPU IIJNIAHUPOBAHUU
o0bema MOArOTOBKH.

1. Tembl HGO6XOIII/IMO HU3Yy4aThb IMOCJIICA0BATCIIBHO, BHUMATCIBHO 06pa111a91 BHHUMAHHEC Ha
OIHCaHHUE BOMPOCOB, KOTOPHIE PACKPBIBAIOT €€ cojaep:kaHue. HaumHaTh HEOOXOAUMO C TEpPBOM
TEMBI.

2. Ilocne paGoThl HajJ MEPBON TEMOl HEOOXOJUMO OTBETUTh HAa KOHTPOJIbHBIE BOMPOCHI K
TEMC U PCIINTL TCCTOBBLIC 3aJaHU K HEw.

3. [Tocne n3ydeHus Bcex TeM CTYJEHTY PEKOMEH]IyeTCsS OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI
10 BCEMY KypCYy.

Heo0xonuMo moMHUTB:

1. OTBeTHI Ha BOITPOCHI 3K3aMCHATOpPa JOJI’KHBI OBITH YETKUMHU U IIOJTHBIMU.

2. Bl jomkeH TMoOKa3aThb HaBBIKM TIPAMOTHOTO BIIAJEHUS TEPMHUHAMH, 3HATh UX
OTIpeIeNICHUSI.

3. YMeTb pemaTh 3aa4M MO0 pa3iuyHbIM pa3jiejaM TEOPUU FOPEHHUs U B3PbIBA.

Bup y4eoHbIX

N JdesiTe/IbHOCTD CTY/ACHTA
3aHATHI

Jlexuus Hanucanne KOHCIEKTa JIEKIMH: KpaTKO, CXEMAaTU4YHO, IOCJIEI0BATEIbHO
(bUKCUpOBaTh OCHOBHBIE MOJOXKEHUS, BBIBOJBI, (HOPMYIHUPOBKH, 000OIIEHMS;
MIOMEYaTh BAYKHBIE MBICIH, BBIIEIATH KIIIOUEBbIE ClIOBA, TepMHUHBI. [IpoBepka
TEPMHHOB, MOHATHI C MOMOIIBK SHIMKIIONEIUH, CIIOBAapEl, CIIPaBOUYHUKOB C
BBIMMCBHIBAHUEM TOJKOBAaHUI B TeTpaab. OOO3HAaYEHHE BONPOCOB, TEPMHHOB,
MaTepuaia, KOTOpbIE BbI3BIBAIOT TPYJIHOCTH, IIOMCK OTBETOB B PEKOMEH1YEMOM
autepatype. Eciau caMocToATenbHO HE yJaeTcsl pa3oOpaTbcs B MaTepualie,
HE00X0MMO COPMYIHPOBATH BOMPOC U 33]aTh MPENOJaBaTeIi0 Ha JIEKLIUU
WJIM Ha IPAKTHYECKOM 3aHSTHH.

JlaGopaTopHas JlaGopaTopHbpie pabOTHI TO3BOJSIOT HAYYUTHCS MPUMEHSATh TEOPETHUYCCKHE
pabota 3HAaHMS, TOJYYCHHbIE HA JIEKIUU MPHU PEIICHWU KOHKPETHBIX 3aj1ad. YToOBI
HanOoyiee palMOHAIBHO MW TIOJHO HCIOJB30BaTh BCE  BO3MOKHOCTH
1ab0opaTOPHBIX ISl TOATOTOBKM K HHUM HEOOXOIWMO: clieflyeT pa3o0parh
JICKITMIO TI0 COOTBETCTBYIOIICH TeMe, O3HAKOMHTCS C COOTBETCTBYIOIIMM
pa3zenoM  yuyeOHHMKA, TpopaboTaTh JOMNOTHUTENBHYIO JHTEpaTypy H
HNCTOYHHWKH, PCINHUTH 3aaa4 U BBIIIOJHUTD APYTHUEC MMCbMCHHBIC 3aIaHU .
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Bua yueOHbIX

JeATeIbHOCTD CTY/ACHTA

3aHATHH
CamocrosrenbHas | CamocTosiTenbHass padoTa CTYIAEHTOB CIOCOOCTBYET TINTyOOKOMY YCBOEHUS
pabora yueOHOro  MaTepuansa W Pa3BUTHIO  HABBIKOB  CaMOOOpa30BaHMS.

CamocrostenbHas paboTa MpeanonaraeT CIeAyIINe COCTaBIAIOMINE:

- pabora ¢ TeEKCTaMu: Yy4eOHHMKAMH, CIIPABOYHUKAMH, JOMOJHUTEIHHOMN
JUTEPATYpPOH, a TAKKe MPOPAOOTKA KOHCIICKTOB JICKIIHIA;

- BBITIOJIHEHUE TOMAIIHUX 3aJIaHUH U PacueToB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3Y4YEHUS,

- yyacTue B paboTe CTy/IeHYECKUX HAyYHBIX KOH(EPEHIINHA, OJMMITHAT;

- HOATOTOBKA K NPOMEKYTOUYHOH aTTeCTallHH.

IToaroroska K
MIPOMEKYTOUHOMU
aTTecTaluu

I'oToBUTBECS K HpOMG)KyTO‘-IHOﬁ arrecralu CJIeayeT CHUCTCMATUUYCCKH, B
TE€YEHHE BCETr0 ceMecTpa. VHTEeHCHMBHAs NOATOTOBKA [JOJDKHA HA4aTbCsA HE
[IO3[IHEE, YeM 3a MECAL-TIOJATOpa IO IMPOMEKYTOYHOM aTrTecTanuu. JlaHHbIE
nepes 5K3aMEeHOM TpH JTHs 3(ppeKTHBHEE BCEro UCIOIb30BaTh Ul TOBTOPEHUS
Y CHCTEMAaTU3alMN MaTepUaa.

7. @oH/1 OLIEHOYHBIX CPEICTB

B npouecce 00ydeHus B TEUEHUE CEMECTPA MCIIOIb3YIOTCS OLIECHOYHBIE CPEACTBA TEKYILErO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOUHBIX aTTecTanuid. [IpuMeHsIoTcs clieyronue oleHOYHbIE

CPEICTBA: KOHTPOJIbHBIE paOOThI, TECTHI, 3AIIMTA J1a00PaTOPHBIX PadOT, 3a4ET.
OOyuenne 1Mo AMCHUIUIMHE «XUMHS» HampaBieHO HAa (OpMHUpOBaHHE Yy OOyYaroIIUXCS
CJICAYIOUIMX KOMIIETECHIIUHI:

Koa v nanmenoBaHue
KOMIIETeHIM I

I/IH)II/IKaTopr JOCTHIKCHUSA KOMIICTCHIIUMN

VK-2.

CnoocobeH

NVYK-2.1.@opMmynupyeT COBOKYIHOCTb 3a/lad B paMKax IOCTaBICHHON

OTIpeNeNIsATh KPyr 3ajaad
B paMKax MOCTaBICHHOU
e u BBIOUPATh
ONTUMAJIBHBIE CIIOCOOBI

[[EJTN TIPOEKTa, PEIICHNE KOTOPBIX 00ECTIEUNBAET €€ TOCTIKCHUE.
NVYK-2.2. Omnpegensier CBsI3u MEXAY TMOCTABICHHbIMH 3a/adyaMu,
OCHOBHBIMH KOMITOHEHTAMU TPOEKTa W OXUIJAEMBIMH DPE3yJbTaTaMHu
€ro peajiu3aluu.

ux pemenus, ucxonsd u3 | UYK-2.3. BpiOupaer ontumanbHble  CHOCOOBI  IUIAHWPOBAHMS,
JENCTBYIOINX pacnpenieieHuss 30H OTBETCTBEHHOCTH, PEIICHUs 3a1ad, aHalau3a
IIPABOBBIX HOpM, | pe3yJbTaToOB C YYETOM JEWUCTBYIOIIMX IPABOBBIX HOPM, MMEIOIIUXCS
MMEIOLINXCS PECYPCOB U | YCIOBUH, pECYPCOB U OTPAaHMYEHUHN, BO3MOKHOCTEN UCIOIb30BaHUS
OTpaHUYECHUM.
7.1  MeToabl KOHTPOJISl M OLICHUBAHHUS Pe3Y/JIbTATOB 00y4eHUs!
Ne HanmenoBanue IIpencrasnenue
L/ | oueHodHOro KpaTkas xapakTepucTiKa OLIEHOYHOTO CPEICTBA | OLIEHOYHOTO CPeACTBa
CpeACTBA B ®OC
Cucrema  cTaHIapTU3MPOBAHHBIX  3a/laHUM,
1 Tecr MIO3BOJISIIOIIAs.  ABTOMATU3MPOBATh  IPOLEAYPY @DOHJ TECTOBBIX
' (T) W3MEPEHUS]  ypOBHA  3HAHUW W yMEHUH 3a1aHUI
oOyuaroIierocs.
KoHTpostbHas CpenctBo  MNpOBEpPKHM  YMEHUH  NPUMEHSTh Tpimeps!
2. MIOJIyYEHHbIE 3HAHWS JUIS  peUleHMs]  3ahad
pabora (K/p) KOHTPOJIBHBIX padoT
OTIpe/IeNIEHHOTO TUIIA TI0 TEME UJTU pa3zieny
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7.2 IIIkaja 1 KpUTEPHUH OLIEHUBAHMS Pe3YJIbTATOB 00yUeHUsI

[IpomexxyrouHass arTecTamusi oOyJarommxcs B (opMe -dK3aMEeHa IPOBOJUTCS IO
pe3ysbTaTaM BBITIOJIHEHUSI BCEX BUOB Y4eOHOUW pabOTHI, MPEeIyCMOTPEHHBIX YYCOHBIM TIIIAHOM
10 JaHHOW JUCHUIUIMHE (MOJIYJI0), MPH STOM YYUTHIBAIOTCS PE3YNBTAThl TEKYIIETO KOHTPOJIS
ycrmeBaeMOCTH B TedeHue cemectpa. OIleHKa CTENeHW JOCTHXKCHHS O00y4aronuMucs
IUIAHUPYEMBIX ~ pe3yJlbTaToB  OOy4YeHUs 1O  JUCHUIUIKHE  (MOAYJIO)  MPOBOJUTCS
npernojaBaTeneM, BEAYIIUM 3aHATHS 10 JUCHUILTUHE (MOMYIII0) METOJAOM IKCIEPTHON OILICHKH.
[To wToraM mPOMEXKYTOYHON aTTECTAlMM IO TUCIUIUIMHE (MOJYJIO) BBICTABISETCS OIEHKA
COTJIMYHOY», «XOPOIIOY, yIOBJICTBOPUTEIBHO» HIIA «HEYIOBICTBOPUTEIHLHOY.

K npomexyToyHOW arTecTaluu JOMYCKAITCS TOJIbKO CTYACHTHI, BBINOJHHBIIHE BCE
BHUJIBI y4eOHOH paboThI, NMPEAYCMOTPEHHBIE pabouell mporpaMMoi 1o aucuuiinHe «Teopus
TOPEHHUS W B3PbIBa» (BBIMOJHEHBI HAa MPAKTHYCCKHX 3aHATHAX M 3alIMIICHBI BCE PACUCTHHIC
paboThI, MPEAYCMOTPEHHBIC pabOYeil MPOrpaMMOM, BBITIOJHEHBI M B CPOK CHaHBI JIOMAIIHHE
3aJIaHus).

Ixana ouenuBanusa Onucanmne

BeinonHensl Bce BUbI yueOHOH paboThl, IPE1yCMOTPEHHbIE YUEOHBIM
wiaHoM. CTyJIeHT JAEMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHHI,
HaBBIKOB TPUBEJCHHBIX B TabiuLax IOKa3zaTesed, onepupyer
IpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMU, HaBbIKaMM, NIPUMEHSAET UX B
CUTyallusiX NOBBILIEHHOM cioxHocTU. IIpu 3TOoM Moryr ObITh
JIOTYIIEHbl HE3HAYUTEJIbHbIE OLIMOKH, HETOYHOCTH, 3aTpPyIHEHUS.
Crynent MOJIHOCTBIO obnamaer 0a30BBIMH 3HAHUSMHU
(GyHIaMEHTaIbHBIX Pa3/iesoB AUCHUILIMHBI B 00bEME, HEOOX0IUMOM
1St OCBOEHUS XUMHUYECKHX OCHOB B  DJKOJOTMM  H
IPUPO/IONOJI30BAHUM; TOJHOCTHIO BIIAJIEET METOJaMU XHMHUYECKOIO
aHaln3a, ¥ COBPEMEHHBIMHU METOJIaMH KOJIMYECTBEHHOH 00paboTKu
UH(POPMALIUH.

«OTIIMYHO»

CryneHt oOmamaer 0a30BBIMH  3HAHMSMU  (DYyHIaMEHTAIbHBIX
pa3ienoB JUCHMILUIMHBL B O0beMe, HEOOXOIMMOM JJisi OCBOEHUS
XHMHYECKHX OCHOB, BIIQJeeT METOJaMU XHMHYECKOrO0 aHajau3a, U
COBPEMEHHBIMH METOJIaMH KOJIMYECTBEHHON 00pab0TKu MH(MOpMAITIH.

«XOPOIIIOY

CryneHt YAaCTUYHO obnamaer 0a30BBIMHU 3HAaHUAMHU
byHIaMEHTaJbHBIX pa3/iesioB JUCHUIUIMHBI B 00beMe, HEOOXOAMMOM
JUISt OCBOCHUS XUMHYECKHX OCHOB B 9KOJIOTHH u
MPUPOIONOIB30BaAHUM; YaCTUYHO BlIajieeT METOaMu
XUMHYECKOTO aHaJIN3a, U COBPEMEHHBIMU METOJaMH KOJINYECTBEHHON
00paboTKH HHpOPMALIUH.

«YHOBJICTBOPUTCIIBHO»

He BeimonHeH oauH wuianm Oonee BHAOB ydeOHOH paboTHI,
OpEeIyCMOTPEHHBIX Yy4eOHbIM MIaHoM. CTYIeHT JIeMOHCTPUpPYET
HEMOJIHOE COOTBETCTBHE 3HAHMN, YMEHHUH, HaBBIKOB IPUBEICHHBIM B
Ta0nMMIax TOKa3aTeled, JOMYCKAITCS  3HAYUTENBbHBIC  OIIMOKH,
NPOSIBIIIETCSI  OTCYTCTBHE 3HAHWHA, YMEHWH, HABBIKOB TIO PAIY
MOKa3aTeJei, CTYy/IeHT MCIBITHIBACT 3HAUYUTEIBHBIC 3aTPYAHECHUS TPU
OTIEPHPOBAHUU 3HAHUSAMHU W YMEHHSIMH TIPU HX IEPEHOCE Ha HOBEIC
curyarmu. CTYICHT He CITOCOOEH pealn30BaTh JAaHHYIO KOMITETCHIIHIO.

«HCYHOBJICTBOPUTCIIBHO»

7.3 OueHovHbIE CPeACTBA

7.3.1. Texyumii KOHTPOJIb
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Bonpocs! 151 MOATOTOBKH K 3K3aMeHY crydeHTaMm 1 kypca 1 cemecTpa no JucuuIinHe
«XuMHA».

1. Ilpeamer, 3amaun U MeToabl XUMHH. OCHOBHBIE IOJOXEHHUS ATOMHO-MOJIEKYJIIPHOU
teopur. [loHATHSA: XUMHUYECKHH 3JIEMEHT, aroM, MoJekynda. OTHOCHUTEIbHBIE AaTOMHBIE H
MOJIEKYJIIpHBIE MacChl. [ paMM-aToM, MOJIb BEIIECTBA.

2. OCHOBHbIE 3aKOHBl XMMHHU: 3aKOH COXPAaHEHUS MacChl BELIECTB, 3aKOH IOCTOSHCTBA
COCTaBa XMMHUYECKUX COECAUHEHHM, Ta30BbIE 3aKOHbl. XHMHUYECKUN HKBUBAJIEHT M 3aKOH
SKBUBAJIEHTOB JlaJIbTOHA.

3. Knaccbl HeopraHMuYecKHUX COEIMHEHUH; OKCUIbl, KHUCIOTbI, OCHOBAaHHUSA, COJM, HX
noJjiyueHue, pu3ndeckue U XMMHUIeCKHe CBONCTBA.

4. CoBpeMeHHOE TIpejAcTaBieHHEe O cTpoeHuu aroma. (CocTaB aTOMHBIX sifep.
KopnyckynisipHO-BOJHOBOM Ayananu3M MUKpodacTull. Y paBHeHue Jle bpoiiis.

5. YpasHenue lllpenunrepa. KBanTtoBO-MexaHnudeckass monenb aroma. KBaHTOBBIE uncia,
THUIIBI JICKTPOHHBIX opoutanei. [Ipunun HeonpenenenHoctu [ 'eizeitnOepra.

6. Ilpunnun Ilaynu. OmnpeneneHue 3JIEKTPOHHOM €MKOCTH YpPOBHEW, IOAYPOBHEH U
op6utaneit. [IpaBuino ['yuaa.

7. lopsi Aok 3anoHEHUs TOAYPOBHEM diieKkTpoHaMu. [IpaBuia KineukoBCkoro, 3JieKTpOHHBIE
U 3JIeKTpoHOrpadudeckue Gopmysbl.

8. Ilepmonuueckuit 3akoH u mnepuonuyeckas cucrema J[.M. MenneneeBa. CrpykTypa
NepUoInYecKor cucteMsl. Ilepropl, rpynmel, noArpymnmsl. 3akoH Mo311. DJIEeKTPOHHBIE aHAJIOTH.
S-; p-; d- u f- aeMeHTHI.

9. Ilepuonuuecky H3MEHSIOIIMECS CBOWCTBA AJIEMEHTOB: SHEPIUsl MOHU3ALUMU, SHEPIHs
CPOJICTBA U AJEKTPOJIN3, dJEKTPOOTPULIATEIBHOCTD 3JIEMEHTOB.

10. ITpupona xumuueckoi cBsi3u. OCHOBHBIE BUJbI U XapAKTEPUCTUKNA XUMUYECKOM CBS3H.

11. KoBanentHas cBsi3b. CIIoCOOBI ONTUCAHMS KOBAJICHTHOM CBSI3W: METOJI BAJICHTHBIX CBSI3CH
(MBC) u meTon MonekyisipHbIXx opoutaneit (MMO).

12. Ocuoenbie nonoxenuss MBC. TIoHsiTHE 0 KOBaJICHTHOCTH 3JIEMEHTOB M BO30YKICHHBIX
COCTOSIHUSIX aTOMOB.

13. CgoiicTBa KOBaJeHTHOW CBs3U. llonspHOCTH CBSA3M M cTeneHb OkuciaeHus. MonHas
XUMUYECKAs CBS3b.

14. HanpaBneHHOCTh KOBAJIEHTHOM CBSI3U: G- U M-CBSI3b, IOHITHE O THOPUIU3ALUY.

15. Xumnueckast CBsI3b ¢ TOUKH 3pEHUsI METOJ]a MOJIEKYJIApHBIX opOuTaneil. Pacripenenenue
MOJIEKYJISIPHBIX OpOMTalIel MO 3HEpPrusiM. DHepreTHueckas JuarpaMma U ONpefelieHue MopsaKa
CBS3U.

16. DneMeHThl TEpPMOAMHAMHKM M  TEPMOXMMHMHM. | 3aKOH  TEpMOJMHAMUKH.
TepmoauHaMuyeckue mnapameTpbl M (YHKIMM COCTOSIHUSL CHCTEMbl; BHYTPEHHSSI SHEprus M
SHTAJIBIINA.

17. Tepmoxumus. 3akoH ['ecca. CnenctBusi M3 3akoHa ['ecca. DHrTanbnus oOpa3oBaHUS
XUMHUYECKHX BellecTB. Pacuer sHepreTueckux 3pPeKToB XUMUYECKUX PEAKIUH.

18. Xumuueckoe cpoactso. Il 3akon trepmoauHamuku. [Tonstue o6 suTponuu. M3menenue
SHTPOMNHHU MPU XUMUYECKHUX Ipoleccax U (azoBbIX mepexoax.l9.

Oneprust ['n66ca 1 ee U3MEHEHNE B XUMUYECKUX Tpoleccax. HanpaBieHHOCTh XUMHUYECKUX
npoueccoB. TepMOXUMHUYECKHE YPaBHEHUS U MPAKTUYECKUE PACUEThI 10 HUM.

20. Xumuueckass KuHeTHKa. CKOpOCTh XHMHUYECKUX peakuuid Hu (akTopel, Ha Hee
BIMstoLIMe. ['OMOTeHHbIE U TeTepOreHHbIE PEAKIIUH.

2]1. BiusHue KOHLEHTpAallUM pEearupyrolux BEUIECTB Ha CKOPOCTb PEAKLUH. 3aKOH
JIEMCTBHSI MacC, KOHCTAHTAa CKOPOCTH PEAKIINH.

22. BausHMe TeMIepaTypbl Ha CKOPOCTh XMMHMYeckod peakiuu. IIpaBwio Baut-T'odda,
ypaBHeHUE AppeHnyca. DHEPrHsl aKTUBALIMN XUMUYECKON pEaKIIUH.

23. XuMHn4ecKoe paBHOBECHE B TOMOT€HHBIX cuctemMax. KoHcTaHTa paBHOBECHA. Y CKOpEHHE
TOMOTE€HHBIX XUMUYECKUX peakinii. [ OMOTeHHBIN KaTaJins3.

24. XuMHn4ecKkoe paBHOBECUE B T€TEPOr€HHBIX cUcTeMax. ['eTeporeHHbIil KaTanus.
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25. ®akTopsl, BAMAIOLIME Ha XUMHUecKoe paBHOoBecHe. [Ipuniun Jle-llaTense.

26. PactBopsl. OO1IME TOHATHS O pAaCTBOPaX U JUCIIEPCHBIX CUCTEMAX.

27. PactBopuMOCTh BelecTB. MI3MeHeHre SHTAJIBIIMK U SHTPOIIHH MPU PACTBOPEHUHU.

28. KonunuecTBeHHas XapakTepUCTHKa pPacTBOpOB. CrnocoObl BBIPAKEHUS KOHIIEHTPAIMU
pacTBOpPOB.

29. PacTBOpBI HEANEKTPOIUTOB U IIEKTPOIUTOB. CHUIIbHBIE U CIIa0bIe JIEKTPOIUTHIL.

30. Cnabple snekTponuThl. KOHCTaHTa NHUCCONMANIMA W CTETICHb JAMCCOIUAINH CIIa0BbIX
3JIEKTPOJIUTOB.

31. Boaa kak ciaObrit anmektponut. MoHHOe mpoun3BeeHre BoIbl. BoOpOIHBIN OKa3aTelb.
[ToHsATHE O KUCIOTHO-OCHOBHBIX MHANKATOPAX.

32. IlpousBeneHue pacTBOpuMocTU. [ uaponus coneir. AMGOTEPHBIC IITEKTPOIUTHI.

33. OkucnurenbHO-BoccTaHoBUTENbHBIC peakinu (OBP). Buasr OBP.

34. CteneHb OKUCIEHUS U METOIbI €€ pacueTa. OCHOBHBIE OKUCIMTEIN U BOCCTAHOBUTEIH.

35. Meroauka COCTaBJIE€HUS YPaBHEHUW OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLUN.
MeTton anekTpoHHOr0 6ananca. IoHHO-3JIEeKTPOHHBIN METO (METO]T OJTypeaKLuii).

36. Bnusiaue cpensl Ha npotekanue OBP.

37. DnexktpoanHbie moTeHIManbl. CTpOEHHE ABOMHOTO JIEKTPUUECKOTO CIIOA.

38. HM3mepeHue »3IEKTPOAHBIX MOTEHUUANOB. CTaHIApTHBIA BOJOPOJHBIA 3JIEKTPOJ M
BOJIOPO/IHAS IIKAJIa MOTECHIMATIOB. P HaNpsHKEHUI METAJUIOB U €r0 CBOKCTBA.

39. T'anbBanuueckue meMeHTsl ([9). AkkyMmynsaTopsl. TorIMBHBIE 3TEMEHTHI.

40. Ionsgpusanus u nepeHanpsoxenue ['3.

41. Dnextponus. IlocnenoBaTenbHOCTh 3JEKTPOIHBIX IMPOIECCOB. BTOpuuHBIE Mpolecchl
MIPH DJIEKTpOIH3e. SIBIIEHNE MepeHAIPSKEHUS.

42. DNeKTpoan3 ¢ HEPACTBOPUMBIM U PACTBOPUMBIM aHOJAMH.

43. KosnnuecTBEHHbIE COOTHOLIEHUS MU JeKTpoau3e. 3akoHbl Papanes. Beixon 1o Toky.

44. Koppo3sus MmeTaiuioB. Bujbsl koppo3uu.

45. Xumuueckas Kopposus. MexaHu3M 00pa3oBaHMs TOBEPXHOCTHBIX IUICHOK. OIeHKa
CKOPOCTH KOPPO3UHU.

46. DnexTpoxuMHUecKas KOppo3us, MEXaHU3M U YCJIOBHSI €€ TPOTEKAHMUS.

47. CnocoOsl 3alMThl METAJUIOB OT KOPPO3UH.

48. Metaiel. Pactipoctpanenue u popMbl HaXOXKIEHUS] METAIOB B npupoje. M3pneuenue
MeTaoB U3 pyA. OCHOBHBIE CHOCOOBI BOCCTAHOBJIEHHS MeETauioB. llomyuyeHue YHCTBIX U
CBEPXYHCTHIX METAJIOB.

49. Mertannudeckass XUMUYecKash CBsi3b. Poilb Meraymnyeckoil cBsizu B (OPMUPOBAHUU
(UBUYECKUX U XUMUYECKUX CBOMCTB METAJIIOB.

50. XuMudeckrue CBOMCTBA METAUIOB. B3anmmopaelcTBHE METAZIOB C BOJOM, KHCIOTaMH,
IeJI0YaMHU, COJISIMH.

51. d-snemenTbl. OCOOEHHOCTH CTPOEHHS, GU3MUECKUE M XUMUYECKHE CBOMCTBA. KHUCIOTHO-
OCHOBHBIE€ U OKUCIIUTEILHO- BOCCTAHOBUTEIILHBIE CBOMCTBRA.

52. Merannnueckue criaBbl. OU3NKO-XUMUYECKUM aHAIN3 CIIABOB.

53. KommekcHrie COETUHEHUS d->51eMeHTOB. HMonnr d-siemeHTOB KakK
KOMIUIEKCOOOpazoBaTei. AHHOHHBIC, KAaTHOHHBIE M HEHTpaibHbIE KOMIUICKCHL. THIIBI CBs3ed B
KOMIUIEKCHBIX COeIMHEHUAX. KOHCTaHTa HECTOMKOCTH.

54. Oprannueckue coequHeHus. Teopusi CTpOEHUsI OpraHUYeCKUX coelMHeHn byrneposa.

55. ®yHknmoHanbHbIe Tpynnsl. Kitacchl opraHn4ecKnx COeTMHEHHM.

56. Ilonumepsl. CiocoOBI MOTYYEHUS TOJIUMEPOB: MOTUMEPU3ALINS U TOTUKOHACHCAITUS.

57. ®U3NKO-XUMHUYECKHE CBOMCTBA MTOJIUMEPOB.

58. O6nacTy MpUMEHEHHS TOJTUMEPOB.

Bormpocsl 1711 MOATOTOBKM K 3K3aMEHY CTyAeHTaMm | Kypca 2 cemecTpa MO JUCHUILIMHE
«XUMHUSY.
1. Teopus crpoenus BeuiectBa A.M. ByTiepoBa, OCHOBHBIE MTOJOKEHHUS.
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2. W3oMepust OpraHMuecKuX COCIUHEHUN.

3. [IpenenpHble yriIeBOAOPOAbLI. ['OMOJIOTMYECKU psii, WU30MEpHUsi, HOMEHKJIATYpa.
CrpoeHue allkaHOB, IOJNY4YEHHME, XHUMUYECKUE CBOMCTBA. OTHENbHBIE MPEACTABUTENM U HX
IIPUMEHEHUE.

4, OTUJICHOBBIE YIJIEBOAOPOJBI. ['OMOJIOrMUECKUN psii, U30MEpUsi, HOMEHKJIATYpa.
CrpoeHue aIKeHOB, MOJy4YEHHE, XMUMHYECKHMe CBOMCTBA. OTAENbHBIE NPEACTABUTEIM U UX
MIpUMEHEHUE.

5. ALMTENICHOBBIE YIVIEBOJIOPOAbL. ['OoMOnOrnyeckuil psija, M3oMepus, HOMEHKJIATypa.
CrpoeHue alKUHOB, IOJIyY€HHE, XUMHUYECKHE CBoicTBa. OTneiabHbIE MNPEACTABUTENN U HX
IIPUMEHEHUE.

6. Kayuyku. MeTozs! oiay4enusi, pu3ndeckue 1 XuMHYeckue cBoiictBa. HarypanbHblii
Y CUHTETUYECKUH KayuyK.

1. benson. Ctpoenue. [lonyuyenne. Xumuueckue CBOICTBaA.

8. ®enoubl. Onpenenenue u kiaccupuranua. CTpoeHne 1 XMMUYECKHE CBOMCTBA.

9. IIpenenbHble  OJHOATOMHBIE  CHUPTBHL.  ['OMOJIOTMYECKMH  psiA,  U30Mepus,

HoMeHKJarypa. CTpoeHue, moinydyeHue, XuMudeckue cBoiictBa. OTIeNnbHbIe NMPEICTaBUTEIN U UX
IIPUMEHEHUE.

10.  /IByxaToMHBIE U TPEeXaTOMHBIE CIHUPTHL. DTUICHIINKOIb, TIUIEPUH - MOJIYyYCHUE U
XHMHYECKHE CBOMCTBA. PacripocTpanenue B mpupoe.
11.  Anpgerunsl. ['omonoruveckuii psif, u30MepUs, HOMEHKIATypa, IMOJy4YeHUE,

xummuueckue cBoiictBa. CrpoeHue KapOOHMIBHOM TIpynmbl. OTHENbHBIE MPEACTABUTENH, HX
IIPUMEHEHHUE, PACIIPOCTPAHEHUE B IIPUPOJIE.

12. Keronsl. 'oMonoruueckuii psia, n30Mepusi, HOMEHKJIATypa, MOJTYy4YEHHE, XUMAYECKUE
cBoiictBa. CTpoeHne KapOOHUIIbHOU Tpymibl. OTAeNbHbIE MPEACTABUTEIN U UX 3HAUCHHUE.
13. [IpenenbHble  OJHOOCHOBHBIE KapOOHOBblE KHUCIOTHL. ['OMosiornueckuil psfn,

HOMEHKatypa, wuszomepusa. Crpoenue KapOokcunpHOM rpynmnbel. CrnocoObl MOTy4YeHHS U
XUMHUYECKHE CBOMCTBAa KApOOHOBBIX KHUCIOT. OTHENbHBIE NMPEACTABUTEIN M PACHpOCTpaHEHUE B

IIPUPOJIE.

14.  TIlpocteie u cinoxsble 3¢pupbl. Homenknarypa, nzomepusa. CrnocoObl NOTyYEeHUS U
XUMHYECKHE CBOMCTBA.

15.  JKupsel. Xumuueckue cBOMCTBA U CIIOCOOBI MOJIyUEHUS.

16.  Hurpocoenunenus. I'omonorumueckuil psia, HOMEHKiIaTypa, uzomepus. CtpoeHue
HUTporpymnmnsl. CnocoOb! NOTYyYEHUS] 1 XUMUYECKHE CBONCTBA HUTPOCOEAMHEHUH.

17. Amunbl. ['omonoruuyeckuil psz, HOMEHKIATYpa, KiIacCU(PUKAILMA, H30MEpHs.

Crpoenune aMuHOB. CriocOOBI TIOJIYYCHHSI U XUMUYECKHE CBOMCTBA. OTIENbHBIC MPEICTABUTENIN U
pacnpoCcTpaHEHHUE B IPUPOJE.

3anauu

1. CMmech 3THUIIOBOTO M MPOMUIIOBOTO cnHUpTa Maccoi 16,6 r oOpaboranu M30BITKOM
Hatpus. [Ipu 3Tom BeiAemuiock 3,36 nutpa Bogoponaa. OnpenenuTs MacCOBYIO JIONIO CIUPTOB B
CMECH.

2. CxoybKO 0€3BOJTHOTO arerara HaTpus (B T') M3PacXO0BAJIOCh B PEAKIMH C CEPHOM
KHCJIOTOH, €CIIM MOJIyYeHHOM YKCYCHOM KHCIIOTOH ObLTO HEHTpanu3oBaHo 53 T pacTBopa kKapOoHaTa
HaTpus ¢ MaccoBoii nonen 10%?

3. CKOIBKO pacTBOpa YKCYCHOM KUCIOTHI (B T') ¢ MaccoBoil moneit 90% tpedyetcs s
noyrydeHust 8,8 T 3TUII0BOTO dPupa YKCYCHON KUCIOTHI?

4. CKOJIBKO METHUJIOBOTO CIHpTa (B I') HEOOXOAMMO OKHCIUTH, YTOOBI U3 MOJYyYEHHOTO
dbopmaibierua MOKHO ObLI0 MPUTOTOBHUTH 150 T ero pacTBopa ¢ MaccoBoit poneit 3%?

5. [Tpu monHOM cropaHuM yrieBojopoja oOpa3oBajcs OKCHJ yriepoja, maccoit 0,88 r
1 Bojbl Maccoit 0,36 r. OTHOcUTENbHAS IIOTHOCTh YIJIEBOAOPOA IO Bojopoay paBHa 21. Halinure
MOJIEKYJISIPHYIO (hopMyITy yriaeBoAopoAa.

6. [Ipu cxuranuu 2,8 T ObuT0 ModydeHo 8,8 r okcuaa yriepoaa (IV) u 3,6 T Bomsbl.
[TnoTHOCTH ra3a mo Bojxopony paBHa 14. Ompenenauts MOJEKYIPHYIO (OPMYIy razo00pa3HOTOo
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BemecTBa. CKONIBKO MypaBbuHOTO anpaeryaa (B i npu H.VY.) nmorpebyercs ans momyuenust 16 r
pacTBOpa METHJIOBOTO criUpTa ¢ MaccoBou noien 20%?

1. [Ipy momHOM cropaHuu YyriaeBojgopoaa oOpaszoBancs okcupa yriepona (IV)
konuuectBoM 0,2 MOJb M CTOJBKO k€ BOAbL. OTHOCHUTENbHAs IUIOTHOCTH YIJIEBOJAOPOJAA IO
kucnopony pasHa 0,875. Haiigute MonekynsapHyo GopMyiy yriaeBoI0poaa.

8. [Ipu monHOM cropanuu yriieBojopoja oOpaszoBaiics okcua yriaepoaa (IV) maccoii
3,52 r u Boasl maccoit 0,72 r. OTHOCUTENbHAS TUIOTHOCTH YIJIEBOJ0pOa 1Mo Bo3ayxy paBHa (,896.
Haiiaure monekynsipuyto hopMyiy yrieBoaoposa.

9. [Ipu momHOM cropaHuu yrieBojgopona oOpazoBaiics okcun yriaepoaa (IV) B
kosnuectBe 0,5 mosib U Boja Maccoid 9,0 r. OTHOCUTENbHAS IUIOTHOCTh YIJIEBOAOPOJAA MO a30Ty
paBHa 1,5. Haligute MonekyisipHyio ¢GopMyIy yriieBoAOpoa.

10. N3 xakoi Maccel TEXHHUECKOTo Kapouaa kambeius, coaepsxkamiero 80% CaCz. MOXXHO
10JIy4uTh 60 KI' YKCYCHOW KHCIIOTHI?
11. Cwmecp Oenszona u Todyosa Maccod 22,26 T moasepriii OpomMupoBaHHIO 0e3

KaranuzaTopa. BeiaenuBimuiicss mpu 3ToM OpOMOBOIOPOJ MOTIOTHIIM BooM. [y HeWTpamu3anuu
o0pa3oBaBIIerocst pacTBopa norpedosanock 168 r pacTBopa ruapokapOOHaTa HATPUS C MACCOBOU
noueit 10%. Onpenenure MaccoBbIe 10JIM O€H30J1a U TOJIYOJia B UCXOIHOW CMECH.

12. Ckomnbko »dupa I0KHO oOpasoBaTbcs npu B3aumojeictBuum 20 r pacTtBopa
YKCYCHOM KUCJIOTHI ¢ MaccoBoi aoneit 90% u 15 r MeTunoBoro cnupra ¢ MaccoBoit noneit 90%?
13.  IIpomyKTbl MOJHOTO CropaHusi B U30BITKE KUCIOPOa CMECH 3TaHa U MMPOMaHa, 00beM

KoToporo paBeH 6,72 1 (mpu H.y.), oOpaboTasii WU3OBITKOM H3BECTKOBOH BOJBI, TPHYEM
obpazoBasiock 80 1. ocagka. KakoB KOJIWYECTBEHHBIN COCTaB CMECH?

HpHMep 9K3aMCHAITMOHHOT O ouiera

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHNS POCCUMCKON ®EJEPALINA
desepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIIETO 00pa30BaHUs
«MOCKOBCKHH NOJIMTEXHNYECKUI YHUBEPCUTET»
(MOCKOBCKHM MOJIUTEX)

DakynbpTeT XMMUYECKOH TexHOoIoruu u onorexnonorun, Kagenpa «XumbuoTex»
JuctunimHa «XuMusi»

O6pa3oBatenbHas nporpamma: 20.03.01 TexHochepHas 0€30MaCHOCTh

Kype 1, cemectp 1

3K3AMEHAIIMOHHBINA BAJIET Ne 16.

BOHpOC 1. B PaBHBIX o0BeEMax PA3JIMYHBIX T'a30B IIPpU OAWHAKOBLIX YCJIOBHUAX COACPIKUTCA OAMHAKOBOC
YHCJIO MOJICKYJI.
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1) 3aKoH POCTHIX OOBEMHBIX OTHOIICHHIA,

2) 3akoH ABoraspo,

3) 3akoH OCTOSIHCTBA COCTaBa,

4) 3aKOH MPOCTHIX KPATHBIX OTHOILICHUH,

5) 3aK0oH 3KBHUBAJICHTOB.

Bompoc 2. Menpuaiiimas XUMAYECKH HEIEIMMas 9acTHIla JIEMEHTA -

1) Monekyna,

2) Atom,

3) DKBHBAJICHT,

4) Moub,

5) Uon.

Bormpoc 3. BaneHTHBII JIEKTPOHHBIN CIIOH aToMa TeuTypa IMeeT KOHPUTYPaIHio:
1) 5s%p*,

2) 6s%p*,

3) 5d%6s?,

4) 4d*5s?,

5) 4d°5s™.

Bomnpoc 4. HanpagsiieHHOCTh OpOuTalicii B MPOCTPAHCTBE U COOCTBEHHBIH MEXaHUYCCKUI MOMEHT JBMIKCHUS
AJIEKTPOHA OTHCHIBAIOTCS] KBAHTOBBIMH YHCIIAMH -

Dn, I

2) |, my,

3) n, m;;

4) mi, ms;

5) 1, ms.

Bomnpoc 5. ®opmy TeTpazapa UMEET MOJIEKYIA. ..

1) PCls,

2) CoHg,

3) H3POs.,

4) HCl,

5) SFe.

Bomnpoc 6. CBsi3u pacnonokeHbl B MOPAIKE YBETHUEHUS UX JITUHBL:

1) H-1 - H-Cl — H-Br,

2) H-Br - H-Cl - H-I,

3) H-Cl - H-1 —» H-Br,

4) H-Cl - H-Br — H-I,

5) H-1 > H-Br —» H-CI.

Bormpoc 7. Ykaxknute THIT XUMAYECKOW CBS3H B MOJIEKYJIE TUIPU/IA JTUTHSL.
1) xoBaJIeHTHAas! HETIOJISIpHAs,

2) KOBaJIeHTHAas MOJspHa,

3) BozoponHasi,

4) MeTanauueckas,

5) noHHas.

Bormpoc 8. Kak nsmenutcst ckopocTthb peakiinl 2SO0, r+021=2S03(, ecnu [SO2] yBenmnuuts B 3 paza?
1) yBenuuurcs B 3 pasa,

2) ysenuuutcs B 9 pas,

3) ymenbuTcs B 3 pasa,

4) ymeHbuTCs B 9 pas,

5) HE U3MEHHUTCA.

Bompoc 9. PaBHoBecue B cucteme Hyry + Clary = 2HClr); —AH cmecTuTCst a) ipu yBenn4eHHH AaBieHus, 0)
YMEHBIICHUH TEMIIEPATYPHI ...

1) a) BupaBo, 6) BIpaso;

2) a) BIeBO, 0) BIIEBO;

3) a) He cMecTUTCH, 0) BIIPABO;

4) a) BneBo, 6) BIIpaBo;

5) a) He cmecTuTCs, 0) BIERBO.

Bompoc 10. KomnuecTBO pacTBOPEHHOTO BEIIECTBA B SAMHUIE 00BEMa pacTBOpa -
1) maccoBas 1o,
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2) MOJISIpHAst KOHIICHTpAIHS,

3) HOpMasTbHAs KOHIICHTpAaITus,

4) MonanbHask KOHLEHTpALs,

5) MoJIbHAST TOJISL.

Bompoc 11. Kakas u3 npeanoKeHHBIX peakIiii He UaeT 10 KoHma. [[puBeanTe HOHHBIE ypaBHEHUS pEaKIInii.
1) Fe(OH).CI + NaOH = Fe(OH); + NacCl,

2) Cr(OH)3 + 3KOH = K3[Cr(OH)s],

3) BaCl; + H,SO, = BaSO4 + 2HCI,

4) ZnS + 2HCI = H,S + ZnC|2,

5) Ca(NOs); + 2HCI = CaCl; + 2HNO:s.

Bonpoc 12. Kakas cpena u kakoso 3Hadenne pH pactopa, comepskamiero 3-107° Mons/n nonos H*?
1) xucnas cpena, pH = 5,477,

2) kuciaas cpena, pH = 4,52;

3) menounas cpena, pH = 4,52;

4) menounas cpena, pH = 9,52;

5) HetpanbHas cpena, pH = 4,5.

Bomnpoc 13. Kakas conb nogsepraercs rHAPOIN3Y, Kakas cpelia B pacTBOPE 3TOM cou?

1) Na,SOs, xucnas;

2) NazSOs, mienoynas;

3) NazSO0s, kucnas;

4) NazSO4, memounas;

5) BaSOs, kucnasi.

Bormpoc 14. Kakyto crenenb okucieHus uMeet xpom B Mosiekyse Nas[Cr(OH)s]?

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bonpoc 15. B kakoit cTpoke moJ MyHKTOM a) MPUBEAEH METallll, paCTBOPSIOMIUNACS B COJIIHOM KHUCIOTE, a
oI MyHKTOM b) B pacTBOpe rupokcuia Hatpus? OTBET NOATBEPAUTE YPABHEHUSIMH PEAKITHIA.
1) a) Fe, b) Al

2) a) Cu, b) Fe;

3) a) Al, b) Cu;

4) a) Ag, b) Al;

5) a) Fe, b)Ag.

Bompoc 16. PaccraBbTe K03 (OUIMEHTH! 3JEKTPOHHO-MOHHBIM METO/IOM, YKaXKUTE UX CyMMY B YPaBHCHUH:
KMnO;4 + HNO; + H,SO4=MnSO4+HNO3+KSO4+H,0

1) 18,

2) 19,

3) 20,

4) 21,

5) 22.

Bompoc 17. KakuMu KHCIIOTHO-OCHOBHBIMU M OKHCJIHTEIIbHO-BOCCTAHOBHTEIBHBIMU CBOWCTBAMHU 00JIaaeT
okcua mapranna (V1) — Mn;O;? TlepBoe nmoaTBepauTe ypaBHEHUAMH PEAKIHH.

1) OCHOBHBIMH, OKHUCITHTEIHLHBIMH;

2) KUCIIOTHBIMHY, BOCCTAaHOBUTEIILHBIMU;

3) KUCIIOTHBIMU, OKUCITHTEBHBIMH,

4) OCHOBHBIMH, BOCCTaHOBHUTEILHBIMH.

5) am(hoTepHBIMHU, OKUCITUTEIHHBIMUA U BOCCTAHOBUTEIHHBIMH.

Bormpoc 18. B kakoii u3 coJieit 3apsi; KOMIUIEKCHOI'O HOHA paBeH —37

1) K4[Fe(CN)s],

2) [Cu(NH3)4]SOs,

3) K2[Pb(OH)4],

4) Nas[CO(NOZ)s],

5) Kzo[Hgl4].
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YT1BepxkaeHo Ha 3acemanuu Kadenpol « Xumbuorex» oT « _ » 20 r.,oporokosq Ne
3aBenytomuii kapeapoit «Xumbuorex» T.H. I'poMOBBIX
Cemectp 1

[TpumMep KOHTPOJBHBIX BOIPOCOB JJISi JOMyCKa K BBINOJIHEHHUIO JabopaTopHOM pabote 1o
TeMe «XUMUYECKasi KWHETUKA

1. JlaiiTe onpenesieHrue CKOPOCTH XMMUUECKON PEaKIInu.

2. JlatiTe hopMyaTUPOBKY 3aKOHA IEWCTBHS MacC JIJIsi TOMOT€HHOM M reTepOreHHOMN peaKIui.

3. JlaiiTe onpeneneHre KOHCTAHThI CKOPOCTH XMMHUYECKOM peakiuu. OT Kakux MapaMeTpoB
OHa 3aBUCUT?

4. OxapakTepusyiTe BIMSHHE TEMIEPAaTypbl Ha CKOPOCTh XMMHUYECKON peakiuu (IIpaBHIIO
Bant-T'odda).

5. [IpokommenTupyiite ypaBHeHuEe Appennyca. JlailTe onpeesieHne SHEPTUN aKTUBALINH.

6. Uro takoe karanuzatop? KakoB Mexanusm aeiictBus katanuzaropa? IlpuBenure npumepsl
TOMOT'€HHOI'O ¥ T€TEPOr€HHOI0 KaTalusa.

7. Jlaiite onpeaeneHuss 0OpaTUMO XUMUYECKOM PEaKIUi U XUMUYECKOT'O PABHOBECHSI.

8. JlaiiTe BBIBOJI KOHCTAHThl XMMHYECKOr0 paBHOBECHS. OT KaKMX IMapaMeTPOB OHA 3aBUCUT?

9. Haiitre dopmynupoBky mnpunnuna Jle-Illarense. IlpuBenute mnpumep oO6paTuMoit
XUMHUYECKON peakluu, OObSICHUTE, KAK MHTEHCUBHOCTh PA3NIUYHbBIX MAPaMETPOB MOKET BIMSATH Ha
CMEIlIEHNE PABHOBECHUS PEAKIUH.

10. Yto Takoe ¢aszoBeie paBHOBecusi? [laiite onpeneneHus MOHATHIM: (aza, KOMIIOHEHT,
HE3aBUCHUMbIIl KOMIIOHEHT, CTENIEHb CBOOOIBI.

11. Chopmynupyiite nmpaBuno ¢a3. PaccMoTpuTe MOHO-, - U WHBAPUAHTHBIE CUCTEMBI Ha
npuMepe AuarpaMMbl cocTostHusi Bonbl. Ilonb3ysce ypaBHenueM Knaneipona-Knaysuyca, Ha
npuMepe 3TOM JuarpaMMmbl PacCMOTPUTE 3aBHUCHMOCTH TeMIepaTyphl (a3zoBoro mepexoia OT
JIaBJICHUSI.

12. Yro Takoe TepMHUYECKHI aHanu3, Juisi 4ero oH mnpumensiercsi? Kak mno KpuBbIM
OXJIQXKJIEHUS CTPOSIT JUarpaMMbl COCTOSTHUSA?

BapuaHThI JOMAIIHHX KOHTPOJIbHBIX padoT no teMe «Merauibl d-cemeiicTBay.

3aganue 1. CocraBbTe NOJTHBIE AIEKTPOHHBIE GOPMYIIBI U Tpaduyeckue GopMyIibl
BAJICHTHOT'O CJIOSI 3JIeMEHTOB d-cemelcTRa:

Bapuant 1 2 3 4 5 6 7 8
Onement No 21,84 28,80 |23,78 |2576 |24,77 |27,74 |40,73 | 42,75
Bapuasnt 9 10 11 12 13 14 15

OnemeHt No 45, 30 22,79 | 44,72 |29/41 | 26,41 | 47,57 | 48,89

3ananme 2. CocTtaBbTe (POPMYIIBI OKCHAA U THAPOKCH]IA METAIJIa B YKA3aHHON CTENIEeHH
okucnenusd. [IpuBenure ypaBHEHUS peaklMii, JEMOHCTPUPYIOIINE KUCIOTHO-OCHOBHOU XapakTep
ITUX COEJUHEHU.

Bapuant 1 2 3 4 5 6 7 8

Meramr Vo Mn*2 Cr*d Fe*2 Ni*2 Cu? Mn*’ | Cr*®
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Bapuant 9 10 11 12 13 14 15

Merann Ag* Cu® Cr2  |W* | Mo* |Zn*2 | Mo*®

3ananme 3. PacctaBpre K03(hpunments! B npuseaeHHbIX cxemax OBP, monb3ysce meToiom
HOJypeakuuid. YKaKuTe, KaKyto pojib B IPUBEIECHHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
pEaKIUsIX UTPAOT coeqMHeHHs 0-MEeTaIOB, B KAKOH CTEIICHH OKHCIICHUS IIPU 3TOM HAXOJIUTCS
MeTa?

Bapuant | Cxembl peakiuit

1 Fe(OH)2 + O2 + H,0O — Fe(OH)3
KMnO4 + KI + H2SO4 — |2 + MnSO4 + K2SO4 + H20

9 KMnO4 + KI + H20 — 12 + MnO2 + KOH
C0203 + HCl(xou) = CoCl> + Cl> + H20

3 KNO: + K2Cr207 + HNO3z — Cr(NOs3)s + KNOs + H20
KMnO4 + KNO2 + KOH — K2MnO4 + KNO3 + H20

4 KMnO4 + Cr2(S04)3 + KOH — K2CrOs + KoMnO4 + H20 + KoSO4
FeCls + KOH + Bra — K2FeO4 + KBr + H20 + KCI
K2FeO4 + NHz — N2 + H,O + KFeO2 + KOH

5 K2Cr207 + Kl + H2SO4 — Crz(S04)3 + 12 + H20 + K2SO4

5 KMnOs + H202 + H2SO4 — MnSO4 + Oz + K2SO4 + H20
FeCls + KI — FeClz + |2 + KCI

7 K2Cr207 + SOz + H2SO4 — Cr2(S04)3 + K2SO4 + H20
MnOz + HCI — MnCl; + Cl, + H20

8 Crz(S04)3 + PbO2 + KOH — K2CrO4 + PbSO4 + H20
KMnO4 + H20 + KNO2 - MnO2 + KNO3 + KOH

9 KMnOs + Na2SO3 + H2SO4 — K2SO4 + MnSO4 + H20 + NaxSO4
Cr203 + NaOH + KNO3 — Na2CrO4 + KNO2 + H20

10 KMnOs + Na2SO3 + NaOH — KaMnO4 + NaxSO04 + H20
FeSO4 + K2Cr207 + H2SO4 — Fea(S04)3 + KaSO4 + Cra(S04)3 + H20

11 Cr(OH)3 + Br, + KOH — K>CrO4 + KBr + H>O
KMnO4 + KOH + KNO2 - KoMnO4 + KNO3 + H20

12 K2Cr207 + H3POs + H2SO4 — Cr2(S04)3 + HaPO4 + KoSO4
KMnO4 + K2SO3 + H20 — MnO2 + K2SO4 + KOH

13 KMnO4 + H2S + H2SO4 — MnSO4 + S + K2SO4 + H20
Sn + HNO3(p) — Sn(NO3z)2 + NHsNOs + H20

14 PHs + CuSO4 + H20O — H3PO4 + Cu + H2SO4
K2Cr207 + SnCl; + HCI — SnCls + CrCls + KCI + H20

15 FeClz + SOz + H20O — FeCly + H2S04 + HCI
KNO; + K2Cr207 + HNO3 — Cr(NO3)z + KNO3 + H>0

7.3.2. ITpomexyTOUHAs aTTECTALIUS

[TpomexyTouHas aTTectanus mpoBoAuTcs Ha 1 u 2 cemecTpax 2 Kypca oOydeHus B hopme
HK3aMEHa.

CrTyneHT AomycKaeTcs 10 clauu SK3aMeHa, €CJTH BBITTOJHEHBI CISAYIOIINE BHIBI paboT:

- BBINIOJIHEHBI U 3alUIIEHbI TaOOpaTOpHbIE pabOTHI;

- IPOMIEHBI TECTOBBIE 3aJJaHUsI [0 BCEM TEMaM Kypca C pe3ysbTatoM He Huxe 60%;

- BBITIOJTHEHBI TPH KOHTPOJBHBIX PA0OTHI HA OIIEHKY HE HIKE «YJIOBICTBOPUTEILHOY.



