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1. I_[e.]m, 3a/1a4YM U INIAaHUPYEMBIC PE3YyJabTaThl Oﬁy‘leHHﬂ mo JTUCHUIIJINHE

[lenpl0 OCBOEHUS AMCUUIUIMHBI «XHUMHUs» SBIgeTCsS (OPMHUPOBAHHE Yy CTYACHTOB
XUMHYECKOM TOArOTOBKM IO BONIPOCAM, CBS3aHHBIM C IPUMEHEHHEM OCHOBHBIX XHMHYECKHX
3aKOHOB, 3aKOHOMEpPHOCTEH MPOTEKaHWs XMMHUUYECKHUX pEeaKkUuid i pPElEHUs] KOHKPETHBIX
NPAaKTUYECKUX 3a/ady B O00JIACTM HKOJIOTMYECKOH M NPOU3BOACTBEHHOW O€30IaCHOCTH, a TaKXKe
IPUPOIOOXPAHHBIX OMOTEXHOJIOTHUH.

3amaun  JUCLMIUIMHBL: CO3[JaHME TEOpeTHUYECKOW O0a3bl s OCBOEHMS IOCIEAYIOIIHUX
JUCLUIUIMH, B KOTOPBIX PACCMaTpPHUBAIOTCS CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, a TaKXKe
METO/bI UX MOJY4YEHHUS M UCCIIENOBaHUs sl Haubosee 3(pPeKTUBHOTO MCIIOIb30BaHMs B 00JacTH
HKOJIOTUYECKOM U MPOU3BOJCTBEHHOM O€30MacHOCTH, a TAK)KE MPUPOJTOOXPAHHBIX OMOTEXHOIOTHIHA.

OOyuenue 1Mo AMCUUIUIMHE «XUMHs» HANpaBIeHO Ha (OPMHUPOBAHUE Yy OOYUYaAIOMIMXCS
CIICIYIOIMX KOMIETECHIINH:

Koa u HauMeHoBaHHe KOMITETEHIIMH HNHaukaTopbl J0CTHXKEHUST KOMITETEeHITHH

YK-1.  Cnocoben  ocymectBiusath | UYK-1.1. AHamu3upyeT 3aaady, BBIEHSAsS €€
HOUCK, KPUTHUUECKUI aHAJIM3 U CUHTE3 | 0a30BbIE COCTABIISAIOIINE.

uHpopmanuu, npuMeHsaTh cuctemusnii | UYK-1.2.  OcymecTBiasier MOWCK, KPUTHYECKH
HOJXO/ JUIsl peIlieHUs] MOCTABJICHHBIX | OLICHWBaeT,  00o0O0IIaeT,  CUCTeMaTH3UpyeT U

3az1a4. pamKupyeT nHHOPMAIHIO, TPEOYeMYIO Ul peIIeHUs
IIOCTABJICHHOW 3aJ1a4M.
NYK-1.3. PaccmarpuBaer u npeaiaraet

paloHa bHbIE BapUaHTHl PEIICHUS TMOCTaBICHHOU
3a/1auu, UCTIOIB3Ysl CUCTEMHBIN MOAXO0, KPUTUUECKU
OIIEHUBAET UX JIOCTOMHCTBA U HEJOCTATKH.

B pe3yabTare 0cBOeHUSI TUCUMILINHBI 00y4YAIOIIHICA T0JI2KEH

3HaeT O0OCOOCHHOCTH CTPOCHHS aTroMa »JJIEMEHTOB, HCXOAS W3 UX TOJOXKEHUs B
MEPUOIUYECKON CHCTEME; MPUPOY XUMHYECKOW CBS3M B PA3IMUHBIX THIAX MaTepUaIOB, CBS3b
XUMHUYECKOTO COCTaBa C MEXaHUYECKUMHU, TEXHOJIOTUUECKUMU U Ap. CBOMCTBAMH.

YMeeT TOTOBUTH PAaCTBOPHl XMMUUYECKHMX BEIIECTB 3aJaHHON KOHIIEHTpAI[UHU; OMPEACsATh
M3MEHEHUE KOHUEHTPAIMU BEUIECTB IPU MPOTEKAHUH XUMUUYECKHUX MTPOLIECCOB.

Baaneer metomamu onpesiesieHust KOHIIEHTpauu 1 pH pacTBOpOB BelecTB.

2. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHOMN NPOrpaMMbl

JlMcuuIuIMHA OTHOCUTCS K OCHOBHOM 4acTH, (POpMUPYEMOI ydacTHUKaMHU 00pa30BaTEeIbHBIX
oTHomeHui 650ka b1 «lucuummuael (MOIyTH)».

JlucumtuinHa Oasupyercss Ha CIeNYIOIINX, MPOWICHHBIX MUCIHUIUIMHAX: «broiorndeckne
OCHOBBI TeEXHOC(EpPHOI 6€30IaCHOCTI.
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3. CTpyKTypa H coaep:kaHue THCHUTLTUHBI

OO01mmast Tpy10€MKOCTh TUCHUTUIHHBI COCTaBIsEeT 6 3a4eTHBIX enuHull (216 gacos).

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 U/ y4eOHOH padoThl 4ACOR 1 >
1 | AyauTopHble 3aHATHS 102 48 54
B TOM YHCJIE:
1.1 | Jlexuuu 34 16 18
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATUS - - -
1.3 | JIabopaTopHbIC 3aHITHS 68 32 36
2 | CamocTosiTe/ibHasi paboTa 114 64 50
3 | [IpomeskyToyHas aTTecTalus
3auvet/nud.3auer/3K3aMeH JK3aMeH,
9K3aMeH 9K3aMeH
IK3aMeH
Hroro 216 112 104
3.2 TemaTu4ecKuii NJIaH U3yYeHUs! U CUUILIMHBI
(o ¢popmam oOyueHus)
3.2.1. Ounas ¢popma oOyueHus
TpyroemkocTsb, yac
AynuTopHas padora =
D 0 Q o E
Ne Pazznensl/TemMmbl o < =2 o] E g S| s =
= = O g =S| &E=| 28| g8
n/n JUCHUILINHBI 3 =1 == 2 E S g3
£ 5 |EEZ| &2 £E2| 54
= |E458| 88| 5% S
SE |2 |£°|¢
@)
1 2 3 4 5 6 7 8
Cemectp 1 112 16 32 64
1.1| BBenenue 2
1.2| Pazgen 1. OcHOBHBIE XUMUYECKHE
MOHSTHS Y 3aKOHBI. ATrperaTHble 1 4
COCTOSIHHSI BEIIIECTB.
1.3| Pazgen 2. OCHOBHBIE KJIACCHI 1 4
HEOPTaHMUYECKUX COSAMHECHUN.
1.4| Paznen 3. Ctpoenue aToma. 1 4
1.5| Paznen 4. XuMmuueckas CBSI3b. 1 4
1.6| Pasnen 5. Xumuueckas 5 4 5
TEPMOAMHAMHUKA.
1.7| Paznen 6. XuMuueckass KHHETHKA. 2 4 6
1.8| Paznen 7. PactBopsl. JlucnepcHbie 5 6 6
CHUCTEMBI.




n/n

Pa3zgeanl/TeMbl
JUCIHHUILINHBI

TpyaoeMkocThb, yac

Bcero

AyauTopHasi padora

Jlexuuu

Cemunapckue/
3aHATUA
JlaboparopHsble
3aHATUA

[IpakTnueckas

IIOJATOTOBKA

CaMocTofTeIbHAA
padora

2

N

Ol IIPaKTHYCCKHUC

(op]

~

1.9

Pa3nen 8. OxkucnurenbHoO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.

o

1.10

Paznen 9. Dnexkrpoxumuueckue
MIPOIIECCHI.

111

Pasgen 10. O0mue cBoiicTBa
METAJIJIOB.

1.12

Paszgen 11. Meramnsr d-cemeiicTra.

1.13

Pa3nen 12. KommiekcHbie
COEIUHEHMUS.

Cemectp 2

104

18

36

50

2.1

TCOpI/ISI XUMHNYECKOI'O CTPOCHUA
OpraHNuYecKuX COEMHEHUII.
Knaccudukanmusi. Homenknarypa.
Knaccudukanus OpPraHUYecKuX
peaKkuuid.

2.2

Karanu3 opraHuueckux peaxiuii.
CaoiicTBa OCHOBHBIX KJIaCCOB
OpPraHUYECKUX COEAVHEHUN.

2.3

AJIKaHbBI, TIOJIYy4YE€HHE, CTPOCHUE,
cBoiicTBa. [{nKII0aNKaHbI.

2.4

Henpenenbabie YIII€BOAOPOIBL:
AJIKCHBI, AJIKUHBI, AJKaIMEHBI.
Crpoenue, TmONIy4YeHHE, CBOMCTBA.
ApOMaTHYECKHUE COCTUHEHUS.

2.5

O,ZLHO@.TOMHHG CIIMPTHI: O6H_II/Ie
CBCACHUEC KUCJIIOTHBIC CBOICTBA.

2.6

MHOroaToMHbIE CHOUPTHI, MPOCTHIE
3¢uUpel: TIONyYeHHE, CTPOCHUE W
CBOMCTBA.

2.7

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

2.8

[Tonyuyenue, crpoeHHe U CBOWCTBA
HUTPOCOEINHEHNH,
JIMAa30COeIMHEHNM, aMUHOB.

2.9

AJ'IB)I@FI/IHBI, XHWUHOHBI, KETOHBI,
Kap6OHOBbIe KHUCJIOTBI: TIOJYUCHHUC
CTpOCHUE u CBOICTBA.
ApomaTtuyeckue AIbACTUIBI "
KETOHBI.

2.10

reTepOHI/IKHI/IquKI/Ie COCAMHCHUS.
SHCMCHTOOpFaHI/I‘IeCKI/Ie COCAMHCHUS.




TpyaoeMkocThb, yac
AyauTopHasi padora =
=
B 2 5o | B
Ne Pa3nesnl/Tembl o - S x| Zx % o s g
Q
n/n JHCHMILIAHBI 3 = S2El SE| 52|88
=2 s T =3 22 = o =
g EEC 3| & o= Q =
= S 2 5 S @ 5 & e
S8 |2 |EF|:
= o
1 2 3 4 5 6 7 8
2.11| Ilentuapl, O€NKH, MPOTCHHOTECHHBIE 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 BEIECTBAX M MX IpeBpalleHusX. Bujel
XUMHUYECKHX peakuui. CBA3b XUMHUM C JAPYIMMU HayKaMH. 3Hau€HHEe XUMHUH B (OPMHUPOBAHUU
MBILUIEHUS] B U3YYEHUH IPUPOABI M Pa3BUTUN TEXHUKHU. XUMUS U POOIEMBbI IKOJIOTUH.

OcHOBHBIC XUMHYECKHE MOHATHS U 3aKOHBI. ArperaTHble COCTOSIHMS BelleCTB.

XuMusl — HayKa O BELIECTBAX U UX MpEBpallleHUsX. ATOMHO-MOJIEKYJIIPHOE yuyeHUe. 3aKOH
IIOCTOSIHCTBA COCTaBa. 3aKOH MPOCTBIX KPATHBIX OTHOUICHWH. ATOMHBIE U MOJIEKYJISIDHBIE MacChl.
KonnuecTtBo BemectBa. 3akoH ABoraipo. 3aKoH IMpPOCTHIX 00beMHbIX oTHomeHu# I'eii-Jlroccaka.
3aKOH SKBUBAJIECHTOB. ['a30BbIE 3aKOHBI.

OcHOBHBIE KJ1aCChl HCOPTAHUYECKUX COCIMHECHM .

Knaccudukanus neoprannueckux pemiecTB. Kiaccudukanus peakuuit B HEOpraHU4eCKOn
xumun. HomeHnknarypa, mojiydeHue U XUMHYECKUE CBOWCTBA HEOPTaHMUYECKUX BellecTB. OKCHIBL.
OcnoBanus. Kucnotsl. AMdorepnbie rupokcupl. Counu.

Crtpoenue aToma.

WcTopus pa3BUTHs ydeHHUs O CTpOeHUH aroma. KBaHTOBO-MeXaHUYecKasi MOJIENb CTPOCHHUS
atoma. KBantoBble yncia. CTpoeHHE MHOTOIEKTPOHHBIX aToMoB. Ilepnoanuecknii 3axon /I.U.
Mengeneesa. [lepuoanueckas cucrema (.M. Menaeneea. DnekTpoHHas KOHQUTYpalys 3JI€MEHTa.
M3MeHeHne CBOMCTB JIEMEHTOB B IIEPUO/AX U IpyIIax.

XuMuYecKas CBA3b.

Xumnueckas cBsi3b. O6pazoBanue u cBoiictsa. [lomspHocTs cBs3u. [lonsspu3yeMoCcTh CBS3H.
DHeprusi W JaiuHa CBs3u. HampaBieHHOCTh KOBAJIGHTHOM CBsi3u. MexaHuW3Mbl 00pa3oBaHUS
KOBQJIEHTHBIX cBsA3ei. OOMeHHBI MexaHu3M. JJoHOpHO-akuenTopHbI MexaHu3M. Hacelaemoctsb
— CBOMCTBO KOBaJIecHTHOHM cBs3W. MoHHAs XmMHYecKas CBI3b. MeToJl BaJIeHTHBIX CBI3ed. Meton
MOJIEKYJISIpHBIX opOutaneil. Cs3bIBatomue W paspeixisomme opourtanmu. Ilopsgok u sHeprus
CBS3M. OJIEKTPOHHbIE KOHQUTYpallUM MOJIEKyJd. Mertaminyeckass CBs3b. MEXMOJIEKYISIPHOE
B3auMozeiicTBue. Ban-nep-BaanscoBsl cumbl. BogoponHas cBa3p. Xumuueckas CBsI3b U CTPOCHHUE
BemlecTB. OOmIas XapakTepUCTUKA KUJIKOTO COCTOSHHUSA. XapaKTEepPUCTHKA CBOWMCTB BEIIECTB B
TBEP/IOM COCTOSIHHUM.

XHuMHYeCKasi TEepMOJINHAMHUKA.

OcHoBHblE TOHATUA U omnpenencHus. DyHKIUSA COCTOSHUA. BHYTpeHHss >Heprus.
Onranbmus. 3akoH ['ecca. DuTponus. DHeprus ['n60ca.

XuMuyeckas KHHeTHKA.

CKOpOCTh XMMHUYECKON peakiuu. BiusHHEe KOHILEHTpalMyd peardpyrollux BEMIECTB Ha
CKOpPOCTb peakuuu. BiusHue Ttemneparypel Ha CKOPOCTb XUMHYECKOM peakuuu. BiusHue
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KaTaJIn3aTOpOB HA CKOPOCTh XHMHYeckod peakiuu. Peakmus benoycoBa-)XXKabotunckoro.
Xumunueckoe paHoBecue. [Ipunnun Jle-Illatense. @a3zoBbie paBHOBECUA. TepMHUUECKUN aHATHU3.

PactBopsbl. /IucnepcHbie CHCTEMBI.

PactBopbl kak romoreHHesle cucteM. Boga. CrocoObl BbIpakeHHS COCTaBa PacTBOPOB.
PactBopuMoOCTh BeliecTB B Bojie. MI3MeHeHNe SHTANBIIUKU U SHTPONUH NIpU pacTBopeHun. CBoKcTBa
pa30aBICHHBIX MOJEKYIAPHBIX pacTBOpoB. 3akoH Payns. [loHmkeHue TemnepaTypsl 3aMep3aHus U
MOBBIIICHUE TEMIIEPATYyPhl KUTICHUST Pa30aBICHHBIX MOJEKYISIPHBIX pacTBOpoB. Ocmoc. PacTBopsl
anekTponutoB. CreneHp aucconuanuu. Juccoumanus ciabbiX 3JEKTPOIUTOB. Teopus CHIbHBIX
ANIEKTPONIUTOB. Peaknnu oOMeHa B pacTBOpax JJICKTPONHTOB. Boma kak crmaObIil AIEKTPOJIHT.
Bonopoansiii  mokazatens. bydepHsie pacTBopbl. ['mimponus coneit. JucrepcHble CHCTEMBI.
Konnounneie pactBopsl. OOuiye MOHATHS O JUCHEPCHBIX cucTeMax. [IoBEpXHOCTHBIE SBIICHUS.
CaMonpou3BOJIbHBIE  MOBEPXHOCTHBIE  mpouecchl.  Aacopbuus.  CrpoeHue  JBOMHOTO
AIIEKTPUUYECKOTO CJI0S Ha TpaHuIle pajena (a3. DIeKTpHuecKue CBOWCTBA KOJUIOUHBIX PACTBOPOB.
MeTopl MONy4YeHUs KOJUIOMAHBIX pacTBOpoB. OuncTka KOUIOMAOB. MeMOpaHbl U MeMOpaHHbBIE
IPOLECChl. YCTOMUMBOCTh KOJUIOMAHBIX cucreM. Koaryiasnuss KOJUIOMAHBIX — PacTBOPOB.
Onrtuueckre  CBOWCTBA  KOJUIOMJIHBIX  pacTBOpPOB.  CTPYKTYpHO-MEXaHMUYECKHE  CBOWMCTBA
JUCTIEPCHBIX CUCTEM.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH.

Omnpenenenue creneHd okucieHus. OkuciaeHue U BoccraHoBieHue. (CocTaBieHue
YpaBHEHUU OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTo anekTpoHHoro Oananca. MoHHo-
AJIEKTPOHHBIA OanmaHc. TuIBl OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX peakuui. OKuCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE SKBUBAJICHTHI.

JIeKTPOXHUMHUSL.

Bo3HukHOBEHME CKauka TOTEHIMAJa Ha TPaHULE METALI-PacTBOpP  DJIEKTPOJIMTA.
OnekTpoHble noTeHnuansl. ["anpBannueckuii anemMenT Januansa-Axoou. 3mepenue ayeKTpoaHbIX
MOTEHIMAIOB. DJIEKTPOAbl CpaBHEHUs. YpaBHeHUEe HepHcra. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
ANEKTPOJbl. XHMHYECKHE WCTOYHUKHM ToKa. Koppos3us MeramoB. XHMHUYECKass KOPPO3HUS.
DnekTpoxumudeckas kopposus. [laccuBHocTh MeTasuia. 3anmra METaAJIJIOB OT KOPPO3UH.

OO01ue cBOMCTBA METALIOB.

[lonoxxeHne MeTayuioB B NEPUOAUYECKONM cucTteMme. Kpucramimyeckoe CTpOEHHE.
®usnyeckue CBoOWcTBa MeTaioB. Mertamnueckas cBs3b. lloimydenue wertamioB. OOuiue
XMMUYECKHE CBOMCTBA METAILIOB.

Metajuisl d-cemencTBa.

OneKTpoHHOE cTpoeHue U mnojoxkeHue B Ilepumonmyeckoir cucreme. Pusmdeckue u
XUMH4UecKne cBoiicTBa d-meTayutoB. CBolicTBa COeMMHEHNH d-MeTalIOB.

KoMiuiekcHble coeIuHeHMS.

Koopnunammmonnas teopuss BepHepa. Homenkimarypa KOMIUIEKCHBIX —COEIMHEHUM.
XuMHuueckasi CBA3b B KOMIUIEKCHBIX COeIMHEHUSIX. KoMIIeKCHbIE COeIMHEHUsT KaK AJIEKTPOIUTHI.

Cemectp 2

O01mas XxapaKTepuCTUKA OPraHuYeCKUX COeJMHEHU i

OTnuunTeNnbHBIE 0COOEHHOCTH OPraHMUYECKUX coequHEeHNH. Teopuss XuMUUECKOTo CTPOCHHS
opranuueckux coenuHeHui. Kiaccudukanus opranndyeckux coenuHeHuil. Homenkiatypa
opraHudeckux coequHeHuil. Krnaccupukanus peakuuii B OpraHMYecKOM XUMHMM: pPEaKLUH
3aMEIIEHUs], IPUCOEANHEHUS, OTILEIUICHUS, TOJIMMEPU3aliH, MOJUKOHECHCAUN, N30MEPU3ALIIH.
["'oMonuTHYECKHE U TETEPOTUTHUECKHUE PEAKIIUH.

AJIKaHbI

ITonyyenue, cTpoeHuE, CBOMCTBA NPEAEIBbHBIX YIIIEBOAOPOAOB. [IMKI0aIKaHbI: MIOIy4YEHUE,
CTpOEHHUE, CBOMCTRBA.

HenpenenbHble 1 apoMaTHYeCKHe YIJIEBOAOPOABI

[Tonyuenue, cTpoeHHE, CBOMCTBA AJIKEHOB, AJIKWHOB, alKaaueHOB. OCOOCHHOCTH CTPOCHUS
U CBOICTB: apeHbl, OCH30J, CHCTEMbl C U30JUPOBAHHBIMH M KOHJIEHCHPOBAHHBIMU OEH30JIbHBIMU



9

saapamu. M3oMepuss 1 HOMEHKJIATypa MPOCTEHIINX OCH30MAHBIX CHCTeM. [ amoreHompou3BOIHBIC
YIJII€BOIOPOOB.

CnupTsl, ¢peHoJbl, 3GupsbI

OnHoaToMHbIE CIUPTHI: OOIIME CBEIEHUE KHUCIOTHbIE cBOicTBa. Peakuum 3amereHus
THJIPOKCUIIBHOM TPYIIbI, OKUCIEHUS, TUApaTanuud. MHoroatromHbele crnupthbl. [IpocTsie 3¢dupsI.
[Tonydenue, CTpOEHUE U CBOMCTRBA.

Cepoconep:xanye oprannyecKkme coeiMHeHus!

[TomyyeHnue, cTpoeHre U CBOMCTBA: THOCIIUPTOB, THO(EHOIIOB, THOIDUPOB.

A3otcoaeprxkamue pyHKINOHATbHbIE IPOM3BOAHbIE

[lonydyeHne, CTpocHME M CBOMCTBA HHUTPOCOCAMHEHHN, aMHHOB, JUA30COCIUHCHMM.
HurtpocoennHenys 1 aMMHbI apOMaTU4ECKOT0 poja.

AJIbIeru/ibl, KeTOHbI, XHHOHBI H KAPOOHOBbIE KUCJIOTHI

Anbreruapl M KETOHBI: TOJNy4€HHE M CBOMCTBAa (peakuuu cO ClIabbIMU U CHIBHBIMHU
HYKJIeO(hUIaMHU, OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakinn). KapOoHOBbIE KMCIOTHL: OTyUYEHHUE,
CTPOEHHE U CBOMCTBA, IPOU3BO/IHbIE. APOMAaTUUYECKUE ATIBJETU/IbI U KETOHBI.

I'eTepounkanyecKkne CoeNHEHU

DneMeHTOOpraHnveckue coeanHeHusi. OCOOCHHOCTH CTPOCHUS, TOTYYEHHSI U CBOWCTB.

JJIeMeHThI OHOOPTraHMYeCKO XUMUH

[lenTuapl, 6€IKK, TPOTEMHOIEHHbIE aMUHOKHCIIOTHI, YIiIeBOAbl. OCHOBHbBIE METO/IbI CUHTE32
OpPraHMYECKUX COCTUHECHUM.

3.4  TeMaTuka ceMHHAPCKHX/MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mIpakTUYECKUE 3aHATUS
He npeagycMmoTrpeHsl.

3.4.2. JIaGopaTopHbI€ 3aHATHUS

Cemectp 1

JIaGoparopHas pabota 1. OnpeneneHue TemI0Boro 3gpdexra peakinuu HeuTpaau3anmu.

JlabopaTtopHas pabota 2. CkopocTh XUMHUECKHX peakunii. KaTamms.

JIaGoparopHas pabota 3. CuIbHBIE U CITa0ble SJEKTPOIUTHI.

JlabopaTtopHas pabota 4. OKUCTUTETFHO-BOCCTAHOBUTEILHBIE PEAKITUH.

JIaGopatopHas paboTa 5. DIeKTpoaus.

JlabopaTopHas pabota 6. DIEKTPOXUMUUYECKAsT KOPPO3HUS.

JIaGoparophas pabota 7. O0uue cBoiicTBa METAIOB.

JlaboparopHas padota 8. CBoiicTBa coequHeHni d-MeTasIOB.

JlabopatopHas pabora 9. KomriekcHsie coeuHeHus 0-MeTasioB.

Cemectp 2

JIaGoparophas pabota. [TonmyyeHne u cBOHCTBA MPeAEIbHBIX YTIEBOIOPOIOB

JlabopaTtopHas pabota. [lomydeHue u CBOMCTBA HEMPEACIBbHBIX YIIIEBOIOPOIOB

JIaGoparopHas pabota. beHzon u ero xumMu4yeckue CBOMCTBa

JlabopaTopHas paboTa. XUMHUECKHE CBOMCTBA OJTHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

JlaGoparopHast pabora. XHMHUYECKHE CBOWCTBA albJETHIOB, KETOHOB U KapOOHOBBIX
KHCJIOT.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)
He npenycMoTpeHsl.
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4, Y4eOHO0-MeTOAMYECKOEe H MH(POPMALIMOHHOE o0ecredeHne

4.1  Hopmatusnble 1okyMeHTbI H [OCTb1
HET

4.2  OcHoBHas JuTepaTypa

1. MapteiaoBa, T. B. Xumus : yueOHHUK U MPaKTHKYM Ui TpUKIagHoro OakanaBpuara / T.
B. MaprteinoBa, 1. B. Apramonosa, E. b. 'onynos. - M. : U3natensctBo IOpaiit, 2015. - 393 c. -
Cepus : bakanasp. [Tpuxmannoit kypc. ISBN 978-5-9916-4223-1.-137 k3.

2. I'muaka H.J1. O6mas xumusi. M. Uaterpan-Ilpecc, 2013.

3. Jlymeiiko, T.I'. BBemenue B oOuryto xumuio / T.I. JIymeiiko ; MuUHHCTEPCTBO
obpazoBanusi u Hayku Poccuiickoit ®enepanuu, denepaabHOE TOCYIAPCTBEHHOE aBTOHOMHOE
o0Opa3oBaTeNbHOE  YYpPEXKICHHE BbICIIEro  mnpodeccruoHanbHoro  obpazoBaHust  «HOHBIN
benepanbublii  yHHBepcuteT", Xumuueckuil ¢axynpreT. — PocTtoB-Ha-Jlony : W3nmatenbcTBo
OxHoro denepanbroro yausepcuteta, 2010. — 232 ¢. — Pexxum noctyna: no moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlonmoJHUTeJbHAs JIUTepaTypa

1. MapteiHoBa, T. B. ®usnueckast xumus : yaeonoe nocoodue / T. B. MapTsiHoBa. - 2-¢ us.,
nepepad. u gon. — M. : MI'TY «MAMMW», 2012. — 124 c. — 110 5. ax.pec.

2. Oprannveckas xumusi : ydebnoe mocobme / H. B. 3mik, C. M. PycakoBa, 1. B.
AptamonoBa, TepexoBa M. B. - M. : YH-T mammnocTpoenus, 2012. - 145 c.-25 sk3

3. MaprteoBa, T. B. Ilpaktukym mo Heopranmueckord xummu / T. B. MapteiHOBa. - M. :
VYH-T MAaIIMHOCTPOCHHS, 2013. - 60 C.- 45 31 pec. Pexum
nocryma:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MapteiHoBa, T. B. 3ammra meramnoB oT Koppo3uu B aBromobOuiectpoenuu / T. B.
MaprtbiHoBa. - M. : VH-T MamuHocTpoenus, 2013. - 132 c.- 35 sk3

5. Topuues, U. I'. Komnounnas xumus / U. I'. T'opuues, T. B. MaprteioBa, O. H.
[Tnaxortnas, U. B. Apramonoga. - M. : MI'TY «MAMMW», 2010. - 73 c.- 30 sn.pec. Pexxum noctyma:
http://lib.mami.ru/lib/content/elektronnyy-katalog

6. 3pix, H. B., l'ogysoB, E. b., ApramonoBa, 1. B. ®yHKIIMOHAILHBIE HAHOMATEPHAIIBI :
nonydenue u cBoiicta / H. B. 3pix, E. b. T'onynoB, M. B. ApramonoBa. - M. : VH-T
MamuHocTpoeHus, 2012. - 128 ¢.-90 k3.

7. MaprteinoBa, T. B. 3amanus ans camocrositensHoi pabotsl / T. B. MapteiHoBa. - M. :
MI'TY  «MAMW», 2010. - 120 c. - 230 »smpec. Pexum  nmocryma:
http://lib.mami.ru/lib/content/elektronnyy-katalog

4.4  DiekTpoHHBbIE 00pa3oBaTe/bHbIE pecypchl

[IpoBenenue 3aHATUI U aTTECTAIMil BO3SMOXHO B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CUCTeMBl JUCTaHIMOHHOTO o0y4eHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:

Haszsanue S0P Ccpuika Cemectp

XuMus 1 (I)I/ISI/I‘-ICCKaSI XHUMUA

/lonli i 2id=
(1-i cemectp) https://online.mospolytech.ru/course/view.php?id=809 1

OpFaHI/IquKaH XUMUA OJ11
CTYACHTOB, 00yUaIOIIUXCSI 110
HaIMpaBJICHUIO TIOATOTOBKH https://online.mospolytech.ru/course/view.php?id=563 2
20.03.01 "TexnocdepHast
0€301acHOCTh"

Pazpabotannsiiit JOP BKIIOYaET TPEHUPOBOYHBIEC M UTOTOBBIM TECTHI.



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
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[Topsimox mpoBefeHUsT PadOT B JUCTAHIIMOHHOM (hOpMaTe YCTaHABIMBAETCS OTICIbHBIMHU
PactopsDKEHHUSIMU TIPOPEKTOPA MO y4eOHOH paboTe W/WiIH EHTPOM yd4eOHO-METOINYECKON PabOTHI.

HHuTepHEeT-pecypechl BKIIIOUYAIOT y4eOHO-METOIUYECKHE MaTephalibl B 3JICKTPOHHOM BHJIC,
npeCTaBICHHbIE Ha caiiTe « MOCKOBCKHIA MOJIMTEXHUYECKUI yHUBEpcHTeT» https://mospolytech.ru/
B pazneine «bubnuoreuno-urdopmaimonnsiii ieHtpy» (https://lib.mospolytech.ru/).

45  JIMueH3MOHHOE U cBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrniedyeHne
MoitOduc — poccuiickas KoMmaHUsA-pa3pabOTIYMK Oe30macHBIX O(GUCHBIX PEIICHUN s
OOIIIeHUsT ¥ COBMECTHOM paboThl ¢ okyMeHTamu (AnbTepHatuBa MS Office) https://myoffice.ru/

4.6  CoBpemeHHble mnpodeccHOHATbHbIE 0a3bl JaHHBIX H HH(POPMAIHOHHbIE
CIIPaBOYHbIE CHCTEMBI

1. http://www.fips.ru — ®enepanbHbIil KHCTUTYT MPOMBIIIJICHHOW COOCTBEHHOCTH (IOCTYI K
MIOJTHBIM TEKCTaM POCCUIMCKUX TATEHTHBIX JOKYMEHTOB ¢ 1924 r., k 0a3e HaHHBIX pedeparoB
MOJIC3HBIX MOJIENIeH, 0a3e JaHHBIX POCCHICKUX MPOMBIIIJICHHBIX 00pa3lioB U APYTUM pecypcam);

2. https://docs.cntd.ru/document/1200008231 — OCT P 51330.5-99 (MDK 60079-4-75)
«MeTo/1 onpeieCHHS TEMITEPATypPhl CAMOBOCILIAMCHEHHUS,

3. https://docs.cntd.ru/document/1200001534 — T'OCT P 22.0.08-96 «be3zomacHOCTh B
YpE3BBIYAMHBIX CUTyalUsAX TeXHOreHHbIE 4Ype3BblYAlHbBIE CHTyauuu. B3psiBel. TepMmuHbl H
OTIpEICIICHUS;

4. https://docs.cntd.ru/document/1200121998 — T'OCT 31610.0-2014 «B3psiBoomacHbie
cpeap;

5. https://docs.cntd.ru/document/1200004802 - I'oCT 12.1.044-89
«[ToxapoB3pBIBOOIIACHOCTh BEUIECTB M MaTepuasioB / HoMeHKIaTypa moka3aTelieii U METOJbl MX
OTIPEICTICHUS»

6. http://www.chemnet.ru/ — TIlopran ¢yHAaMEHTAIEHOTO XWMHYECKOTO OOpa3oBaHUS
Poccun. Hayka. O6pa3oBanue. TexHomoruu,

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

8. http://pubs.acs.org/ — Pecypcbl AMEpHKaHCKOTO XUMHUYECKOTO OOIIECTBA;

9. http://www.rsl.ru — PT'b Poccuiickas rocyaapcTBeHHas: OMOIMOTEKa,;

10. http://ben.irex.ru — BEH Bubnnoreka ecTeCTBEHHBIX HAYK;

11. http://www.gpntb.ru — l'ocynapcTBeHHast myOIMYHAs HAYYHO-TEXHUYECKass OMOIMOTEKa;

12. http://ban.pu.ru — BAH bubnuorexa AkajieMuu HayK;

13. http://www.nlr.ru — PHB Poccuiickas HanmoHaipHass OMOIMOTEKA

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

5. MarepuanbHO-TeXHHYECKOe o0ecreyeHue

Aynmutopun u nabopatopun kadenpsl «Xumbuorex» IIK-411, IIK-433 oGopynoBaHbl
KOMITBIOTEPHOU U MMPOEKTHON TEXHUKOM.
Jlnst mpoBeieHus 1abopaToOpHOro MPakTHKyMa Ha COBPEMEHHOM YpPOBHE IPH BBIIIOJIHEHUHU
1a00paTOPHBIX padOT MPEYCMOTPEHO MCTIOIB30BAHKE CIEAYIOIIETO 000PY/I0BAHNS:
1. AKBauCTUILIATOP.
. AHaTMTUYECKHE BECHI.
. TeXHUUYECKHUE BECHI.
. DIIEKTPUYECKUI MOJYIPOBOAHUKOBBIN BBIIIPSIMUTEIb.
. MunnamnepmeTpsl.
. CymuiabHbIN mKad.
. @TOPOIIACTOBBIE KAJIOPUMETPBHI.
. TepMoMeTpHI.
. DIEKTPOIU3EPHI.

O 03N N W


https://mospolytech.ru/
https://lib.mospolytech.ru/
https://myoffice.ru/
http://www.fips.ru/
https://docs.cntd.ru/document/1200008231
https://docs.cntd.ru/document/1200001534
https://docs.cntd.ru/document/1200121998
https://docs.cntd.ru/document/1200004802
http://www.chemnet.ru/
http://elsevierscience.ru/products/science-direct/
http://pubs.acs.org/
http://www.rsl.ru/
http://ben.irex.ru/
http://www.gpntb.ru/
http://ban.pu.ru/
http://www.nlr.ru/
http://www.lib.msu.su/
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10. pH-meTp-nuoHoOMeETpHI.

11. Cnekrpodoromerp CD-56.

12. UK-®ypbe CIEKTPOMETP C MPECCOM PYUHBIM T'MIPABIMUECKUM.

13. ®oromerp KDK-3-01 poroanekTprdeckuii.

14. YcTaHoBKa ¢ BpallaroiuMes AMCKOBBIM diekTpozaom (BDJI-06).

15. TMorpyxuo#t tepmoctat-iupkynsatop LOIP LT-208 u TepmocTar IUPKYJISIMOHHBINA
BT3-2.

16. ABromaruueckuii Tutpatop TitroLine Alpha.

17. Ilorenuuocrar mapku [PC PRO-M.

18. HoytOyk ¢ ycranoBienHsiMu cpeactBamu MS Office PowerPoint.

19. MynbTUMEIUNHBIN IPOEKTOP ¢ NEPEHOCHBIM IKPAHOM.

20. CnextpomeTp aroMmHO-abcopOumronnbsiii «KKBAHT-2A»

21. BoITsDKHBIE TIKAQBHI.

6. MeToauueckue PEKOMEHIAUH

MeToauka TpernofaBaHusl IUCIHUIUIMHBI «XUMUS» H pealu3alus KOMIIETEHTHOCTHOTO
MOJIX0/Ia B M3JIOKCHUU W BOCIPHATHU MaTepualia MpeIyCMaTPUBAET UCIIOJIb30BAHUE CIICAYIOIINX
AKTUBHBIX U UHTCPAKTUBHBIX (DOPM MPOBENICHUS ayUTOPHBIX M BHEAYIUTOPHBIX 3aHITHMN:

— ayIMTOPHBIE 3aHSTHUS: JICKIIUH, JTA0OpaTOPHBIE pabOThI, TECTUPOBAHUE,

— BHEAYIUTOPHBIC 3aHATHS: CAMOCTOSATEIHPHOE H3YUCHHUE OTICIIBHBIX BOIPOCOB, ITOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

6.1 Meroauyeckue peKOMEHIAMH 15 MPENoaBaTeIsi 0 OPraHU3ANUN 00yYeHUsl

Conep:kaHne METOJMUYECKHX PEKOMEHIALWil I MpernojaBaTrelsi pa3MeElIeHbl B pasjene
«6.2 MeTtoauueckue peKOMEHJIAMK sl 00y4YarolMXCsl IO OCBOGHUIO TUCHUIUIMHBI) HACTOAIIEH
paboyeii mporpaMmsl.

IIporpamma coctaBieHa B  cooTBeTcTBUM ¢  DegepalbHbIM  roCyIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM BBICIIETO0 00pa30BaHUs 10 HAMPABICHUIO IMMOATOTOBKU OaKaIaBpOB
20.03.01 TexHocgepHas 6€300aCHOCTb.

6.2 Meroanyeckue yKazaHusi Vi1 00y4alOIIMXCS 110 OCBOCHUIO TUCHMIIJIHHBI

JlucuumiuHa npeaycMaTpuBaeT JIEKIMM U J1a0opaTopHble 3aHsATHS. l3yueHue kypca
3aBepIuaercs sk3aMmeHoM (1 u 2 cemectp).

VYcnemnoe wu3ydeHue Kypca TpeOyeT TOCEHIeHUs JIeKIMi, aKTUBHOW paboThl Ha
NPAaKTUYECKUX (CEMHUHAPCKH) 3aHSATHX, BBIIIOJHEHUE BCEX MPAKTUYECKUX paboT, BBIMOJIHEHUS BCEX
yueOHBIX 3aJjaHHi MTpernoaaBaTesis, 03HAaKOMJIEHHUSI C OCHOBHOW U JIOMOJHUTENIbHOM JIUTEpaTypoil.

Bo Bpems neKIuu CTyIeHT JOJDKEH BECTH KPaTKHid KOHCIIEKT. PaboTa ¢ KOHCIIEKTOM JIEKLIUH
npeJrnoiaraeT MPOCMOTP KOHCIEKTa B TOT e JAeHb mnocie 3aHatuid. [Ipum sTomMm Heobxoaumo
IIOMETUTh MaTepUallbl KOHCIIEKTa, KOTOPBIE BBI3BIBAIOT 3aTPYAHEHMs Ul MOHMMaHud. llpu stom
oOydaromuiicss JODKEH CTapaTbCsd HAWTH OTBEThl Ha 3aTPYAHUTENbHBbIE BOMPOCHI, HCHOJIb3YS
pPEKOMEHIyeMYyIo JIuTeparypy. Eciu eMy caMOCTOSATENbHO HE yIAloch pa3odparbcs B MaTepualle,
HEo0X0auMO cQOpPMYIMpPOBaTh BONPOCHI U OOpAaTUTCS 3a IOMOIIBIO K MPErnojaBaTeNio Ha
KOHCYJIbTAIIMM WM ONMKalIIen JIeKInu.

OObyuaromeMycsi HEOOXOIUMO PETYJIIPHO OTBOJAUTH BpEeMs ISl MOBTOPEHUS MPONUIECHHOIO
MaTepuaa, IpoBepsisi CBOM 3HAHMS, YMEHUS W HaBBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

JlabopaTopHble 3aHATHS COCTABISAIOT BAXXHYIO 4YacTh NMPOQPECCHOHAIBHON IMOATOTOBKH
cryaenToB. OCHOBHas 11eJIb MPOBEICHHS MPAKTUUYECKUX (CEMUHAPCKUX) 3aHATHIA — (POpMUpPOBaHHE
y CTYICHTOB AaHAJIUTUYECKOIO, TBOPYECKOI'O MBIIUIEHHUS IMyTeM NPUOOPETEHHsI MPaKTHYECKHX
HaBBIKOB.

Metoanueckue yka3zaHHs K MPaKTHUECKUM (CEMHHAPCKUM) U JIAOOPATOPHBIM 3aHATHSIM I10
JUCLUIUIMHE Hapsay c paboueil mporpaMMoil u rpadukoM y4deOHOro mpolecca OTHOCITCA K
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METOAMYECKHUM  JOKYMEHTaM,  ONpEACISAIOIMM  YPOBEHb  OpraHM3allid M KadyecTBa
00pa30BaTeNILHOTO Mpolecca.

Baxmueiimeii coctaBisroei 10001 (opMbl MPAKTUYECKUX 3aHATHIA SBISIOTCS YIPAKHEHUS
(3ananust). OcHOBA B yNpa)KHEHUH — IIPUMEP, KOTOPBIH pa3dupaercs ¢ MO3ULMIA TeOpuH, pa3BUTOM
B Jiekuuu. Kak nmpaBuiio, 0CHOBHOE BHUMaHUE yemsieTcsi (POPMUPOBAHUIO KOHKPETHBIX YMEHUH,

HaBBIKOB, YTO W OINpEAENsieT COJAepkKaHHUE ACATENbHOCTH CTYIAEHTOB — pelleHHe 3ajad,
rpaduueckue padOThl, YTOUHEHHE KATETOPHA M TOHATUH HAYKH, SBISIOMUXCS MPEINOCHUIKON
IPaBUIBHOTO MBIIUICHUS U PEUU.

[IpakTryeckue (ceMUHApCKUE) U Ta0OPATOPHBIC 3aHATHS BBIOIHAIOT CICAYIONINE 3a0a4H:

— CTUMYJIUPYIOT PpEryjlspHOE H3y4Y€HUE PpEKOMEHJyeMOW JMTepaTyphl, a TaKxke
BHUMATEIHHOE OTHOIICHUE K JIEKHIUOHHOMY KYpCY;

— 3aKpeIUIAIOT 3HAHUA, I[OJY4YEHHbIE B IIpPOLECCE JIEKHMOHHOINO OOy4YeHHUs W
CaMOCTOSITENIbHOW PabOThI HAJI TUTEPATYPOH;

— pacumpsoT 00beM NPOoPEecCHOHATBHO 3HAUUMBIX 3HAHUHN, YMEHUH, HABBIKOB;

— MO3BOJISIFOT MTPOBEPUTH MPABIIIBHOCTD PaHee MOJTyYSHHBIX 3HAHHIA;

— IPUBUBAIOT HABBIKU CAMOCTOSITEILHOI'O MBIIIJICHHSI, YCTHOT'O BBICTYIUICHHUS;

— CIOCOOCTBYIOT CBOOOJHOMY ONIEPUPOBAHUIO TEPMUHOJIOTUEH;

— IPEJOCTABIISAIOT IPENOJABATEN0 BO3MOXKHOCTh CHCTEMAaTHYECKH KOHTPOJIMPOBATH
YPOBEHb CaMOCTOSITEIIbHOW PaOOTHI CTYACHTOB.

IIpu moAroToBKe K MPAKTUUYECKUM 3aHATHSIM HEOOXOAUMO MPOCMOTPETh KOHCIEKTHI JIEKLUI
U METOJWYECKHE yKa3aHHs, PEKOMEHJOBAaHHYIO JIUTEPATypy MO JAaHHOH TeMe; MOATOTOBUTHCS K
OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

3a 10 MMH. 10 OKOHYAHHWsS 3aHATHUS TpENojaBaTelb MPOBepsSeT 00bEM BBHIMOJIHEHHOW Ha
3aHATUM PabOThI U OTMEYAET Pe3yIbTaT B pabouyeM xKypHase.

OcraBmviecss HeBHITIOTHEHHBIMHA TTYHKTHI 33JJaHUS IPAKTUYECKOTO 3aHATHS CTYICHT 00s3aH
JI0JIeNIaTh CaMOCTOSATENbHO.

[Tocne mpoBepku oOTYeTa MperoaaBaTellb MOXKET MPOBOJWTH YCTHBIM WM THChMEHHBIN
OTIPOC CTYAEHTOB JUIsl KOHTPOJISI YCBOSHHSI MU OCHOBHBIX TEOPETUYECKHUX M MPAKTUUECKUX 3HAHUHN
10 TeMe 3aHATHUS (CTYACHTHI TOJDKHBI 3HATh CMBICIH TOJIYY€HHBIX UMM PE3yJIbTaTOB M OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI) € TOCIEYIOLINM BBICTaBJICHHEM OLIEHKH 32 MPAKTHUECKOE 3aHATHE.

[Tpu moaroToBKE K 1AOOPAaTOPHBIM 3aHATUSIM HEOOXOIUMO JIETATLHOTO pa3o0paTh BOMPOCH
JIEKIIMOHHOT'O Kypca [0 U3y4aeMol TeMe.

CrynenTam cienyer:

- 03HAKOMHUTKCS C BOIPOCAMU U 33JJaHUSIMHU JJaOOPATOPHOTO 3aHATHS;

- HamMcaTh 3aroTOBKY K JIA0OpaTOpHO paboTe;

- JI0 OdYepenHOro JabopaTOPHOrO 3aHATHS IO PEKOMEHIOBAHHBIM JIUTEPaTypHBIM
UCTOYHHKAM TPOpad0TaTh TEOPETUICCKUN MaTepHai, COOTBETCTBYIONIEH TEMbI 3aHSATHS;

- NIPU TOATOTOBKE K JIAOOPAaTOPHBIM 3aHATHAM CIEAyeT 00s3aTeIbHO HUCIONb30BaTh HE
TOJILKO JICKINH, YIEOHYIO JTUTEPATYPY;

- B XOZIe BBINOJHEHMs J1aOOPAaTOPHOTO 3aHATHUS 3alucaTh B TETpaab Ul JIAOOPAaTOPHBIX
paboT Bce HAONIOACHWS, XMMHUYECKHE PEaKIMH, HEOOXOAWMBbIE KOHCTAHTHI, JaTh KOHKPETHBIC,
YeTKHE OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCHI;

- B KOHIIE 3aHTHS CIaTh OTYET IO JJabopaTopHOIl paboTe Ha MPOBEPKY MPETIOIABATEIIO

[Ipuctynas k Ja0OpaTOpHBIM 3aHATHUSAM, CTYACHTHl 3aHMMAIOT IIOCTOSHHBIE MecTa 3a
yueOHbIMU cTOJamMH. Pabouee MecTo cTyneHTa JOJKHO OBITh 00OpYIOBAaHO BCEM HEOOXOIMMBIM
JUIs BeITIOJIHEHUs! paboThl. Ha pabouem crosie He JOMKHO ObITh HUKAKHX JIMIIHUX MTPEIMETOB.

CamocrositesbHas padora cryaeHtoB (CPC) no nucuuruivHe Urpaer BaKHYIO POJb B
X0JIe BCEro yueOHOro mporecca. MeToauueckue MaTepualibl M PeKOMEHAAUUU U 00ecTIeYeHUs
CPC roToBsTCS NPENnoJaBaTesieM U BbIAAIOTCS CTYACHTY.

IIpu camocrosATenbHON MPOpabOTKE AOMAITHUX 33aJaHUW W HANMCAHUS WHIWBUIYATbHBIX
paboT CTyACHTaM pPEKOMEHAYETCS IOJIb30BaThcs  OWOIMOTEUHBIM  (OHAOM  JUTEPATYPHI
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(yaeOHMKaMH ¥ TICPUOAMYECKUMHU M3JAHHUSIMH), a TaKKe METOIUYSCKUMHU YKa3aHHSIMH I10
BBITMIOJTHEHUIO CAMOCTOSATEIbHBIX U MPAKTUYECKUX PadoT.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Bo3moxHO mpoBeieHNE 3aHATHI U aTTeCTallMii B TUCTAHIIMOHHOM (popmarte ¢ IpUMEHEHHEM
CHCTEMBI JUCTAaHIMOHHOTO 0OyueHus ynuBepcurera (CJO-LMS) Ha ocHOBe pa3zpaboTaHHOTO
kadeaporr «Xumbuorex» saekTpoHHOro obpasoBarenbHOoro pecypca (D0P) (cm. mynkr 4.4
HacTosIel paboydeil mporpaMmsl).

[Topsanox mpoBeneHus pabOT B AMCTAaHIHMOHHOM (hOopMare yCTaHaBIMBAETCS OTIEIbHBIMU
pacmopsHKeHUSIMH ITPOPEKTOPa 10 yUeOHOU padoTe U/UiH IEHTPOM y4eOHO-METOINIECKOM PaboTHI.

IToaroroBKka K KOHTPOJLHOM padoTe

KonrponsHast pabora — OOMH U3 BHIOB CaMOCTOSATENIBHOW pabOThl  CTYIEHTOB,
HAIPaBJICHHBI Ha BbBISBICHHE YpPOBHS YCBOGHHS ydeOHoro Matepuaina. [lepen Hammcanuem
KOHTPOJIbHOM Pa0OThI CaMOCTOATENIBHO M3YyYUTE KOHCHIEKT JIEKIUi, KOHCHEKTHl K CEeMHUHAPCKUM
3aHATUAM, Y4eOHYI0, CIEUUAJIbHYI0 HAY4YHYIO JIUTEeparypy. OTO TMO3BOIUT Bam oBmaneTh
KOMILJIEKCOM OCHOBHBIX HaBBIKOB M MPHEMOB aHaiM3a, 0000IICHNs, KIaCCU(PUKAIMH MOTyYSHHOM
uH(pOopMalliK, KOTopasi MOMOXET B JanbHelieill mpodeccuoHansHoi aedrenbHocTu. [Ipu urenun
y4eOHOW U JIONOJHUTENIBHON JUTEpaTypbl PEKOMEHAYETCSl BECTH 3allMCHU: JIeJIaTh BBIIHUCKH,
COCTaBIISITh KOHCIIEKTHI, aHHOTAIlMU, BHOCUTh HOBBIC MOHSATHUS B CIOBaph TEPMHHOB. B mporecce
BBINOJIHEHHS] KOHTPOJILHOW PabOThI MOYKHO TIOJIB30BATHCS CIIPABOYHOMN JTUTEPATYPOH.

IMoaroroBka K 3K3aMeHy

DK3aMeH — 3TO 0/iHa U3 (POPM MTOTOBOW OTUETHOCTH CTYIEHTA MO M3YUYEHHOU TUCIUTUIMHE.
OrpomMHyI0 poOJib B YCIEHIHOW MOATOTOBKE K SK3aMEHY WrpaeT NpaBUIIbHAS OpraHu3alus
MOJIFOTOBKU K HEMY. PekoMeH1yeTcst Ipy MOAr0TOBKE K 3K3aMEHY ONUPAThCs Ha CIAEAYIOLIUM MJ1aH:

1. IIpocMoTpeTs MmporpaMMy Kypca, C IENbI0 BbISBICHHS Hanboyiee MPOOJIEMHBIX TEM,
BOIIPOCOB, KOTOPbIE MOTYT BbI3BaTh TPYJHOCTH IIPU MOATOTOBKE K 3a4ETy.

2. PemaTth 3ajaHus, NMpeJUIoKEeHHbIE B yueOHO-MeTouueckoM Komruiekce. [lpu stom ams
s PexTUBHOTO 3aKperuieHust HHpopMaIuy NepBbIid pa3 0€3 UCIOIb30BaHUS YUeOHBIX MAaTEPHAJIOB,
BTOPOH pa3 ¢ X UCIOJIb30BAaHHEM.

[Tpy BBITIOTHEHWH TEPBBIX JBYX IMYHKTOB IUIAHA CTYACHT MOJYYHT BO3MOKHOCTH OIICHUTH
CBOM 3HAHHS U HABBIKU MO MPOCITYIIAHHON NUCIUIUIMHE U COPHEHTUPOBATHCS TMPH IIIAHUPOBAHUU
o0BbemMa MOArOTOBKH.

1. Tembl HEOOXOIUMO M3y4YaTh IOCIEAOBATENbHO, BHUMATEIBHO OOpalias BHUMAaHHE Ha
ONMCAaHHE BOINPOCOB, KOTOPHIE PACKphIBAIOT €€ cojaep:kaHue. HaumHaTh HEOOXOAMMO € TEpBOM
TEMBI.

2. Ilocne pabGoThl HaA MEPBOM TEMOM HEOOXOAMMO OTBETUTh HAa KOHTPOJIbHBIE BOIPOCHI K
TEME U PELINTh TECTOBBIEC 3a/1aHUS K HEH.

3. [locne n3ydeHus: Bcex TeM CTYIEHTY PEKOMEHIyeTCsl OTBETUTh Ha KOHTPOJIbHbIE BOIPOCHI
10 BCEMY KypCy.

Heo6xoaumMo mOMHHTH:

1. OTBeTHI Ha BOMPOCHI IK3aMEHATOPA JOJKHBI OBITh UeTKUMHU U TIOJTHBIMHU.

2. Bbl jomkeH TmoOKa3aTb HaBBIKM TI'PaMOTHOTO BIIQJICHUS TEpMUHAMH, 3HaTh MX
OIIpEEIICHUS.

3. YMeTh pemiath 3a/1a4u 10 pa3IndHbIM pa3jiesaM TEOpUU FOPEHHs U B3pPbIBa.

Buj yueOHbIX

N JeATeIbHOCTD CTY/ACHTA
3aHATHH




15

Bua yueOHbIX
3aHATHH

JeATeIbHOCTD CTY/ACHTA

Jlekusa

Hanucanue KoHCHeKTa JIEKIUI: KpaTKO, CXEMaTHYHO, IOCJIEI0BaTEIbHO
(UKCUPOBaTH OCHOBHBIC TOJOXKEHUS, BBIBOJBI, (HOPMYIHUPOBKH, 0O0OOIICHHS;
[IOMEYaTh BAXKHBIE MBICIH, BBIACIATH KIKOYEBbIE CI0BA, TepMuHBL. [IpoBepka
TEPMHHOB, IMOHATUN C MMOMOUIBIO SHLIMKIIONEAUN, CIIOBAPEM, CIIPABOYHUKOB C
BBINKMCBIBAHUEM TOJIKOBaHMM B TeTpalb. OO003HaYeHHE BOIIPOCOB, TEPMHHOB,
MaTepHaia, KOTOPbIE BBI3BIBAIOT TPYIHOCTH, IOMCK OTBETOB B PEKOMEH1yeMOH
auteparype. Ecin camMocTosTeNbHO HE yaaercst pa3oOparbcsi B Marepuaie,
HE00X0AUMO COPMYIMPOBATH BOIPOC U 337aTh NPENOJaBaTEI0 Ha JICKIIUU
WIX Ha IPAKTUYECKOM 3aHSTHH.

JlaboparopHas
pabora

JlaGopaTtopHble paOOTHI TMO3BOJIIOT HAYYUTHCS NPUMEHATH TEOPETHUYECKUE
3HAHUS, MOJYYCHHBIC HA JICKIMU TPH PELICHHMH KOHKPETHHIX 3agad. YToObl
HapOojee pAIMOHAIBHO W TIOJHO HCIOJIB30BaTh BCE BO3MOYKHOCTH
7a0OpaTOPHBIX Ul MOATOTOBKA K HUM HEOOXOJMMO: CIeayeT pa3odparh
JEKIUIO II0 COOTBETCTBYIOLIEH TeMe, O3HAKOMHTCSI C COOTBETCTBYIOLIHM
pazngenoMm  ydeOHUKA, MPOpadoTaTh JIONOJHUTENBHYIO JIUTEparypy H
HCTOYHHWKH, PCIIUTH 3aa41 U BBIIIOJHUTDL APYTHUEC MMCbMCHHBIC 3a1aHU .

CamocTosaTenbHas
paborta

CamocrosTenbHas paboTa CTYIEHTOB CIIOCOOCTBYET IIyOOKOMY YCBOEHHS
yueOHOro  MaTepuajsa W pa3BUTUIO  HABBIKOB  €CaMOOOpa30BaHMSL.
CamocrosTenbHas paboTa MpearnoaraeT ciaelyrolue COCTaBIsoIINeE:

- pabota ¢ TEKCTaMHU: Y4YeOHUKAMH, CIPABOYHHUKAMH, TOTOJHUTEIHHOU
JUTEPATYPOH, a TAKKe MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJIHCHUE JOMAITHUX 3a[[aHI/II\/JI H pacCyCTOB;,

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEILHOTO N3YUEHUS;

- ydqacTue B paboTe CTyJ€HYECKMX HayYHbIX KOHPEPEHUNH, OJTUMIIHAT;

- IOJITOTOBKA K MPOMEXYTOYHOM aTTeCTaIiH.

ITonroroska K
IIPOMEKYTOUHON
aTTecTauuu

I'otoBUTECST K HpOMG)KyTOHHOﬁ arrecrauu ClIeayer CHUCTEMATUUYCCKH, B
TEYEHUEe BCEro cemecTpa. MHTeHCHMBHas IMOATOTOBKA JOJDKHA HAYaTbCs HE
MIO3/IHEE, YeM 3a MECAL-TIONTOpPa 1O MPOMEXKYTOUYHOM aTTecTanuu. JlaHHbIE
nepes 9K3aMEeHOM TpH JTHS 3(pPeKTUBHEE BCETro UCMOIb30BaTh /Ul MOBTOPEHUS
Y CHCTEMAaTU3allMN MaTepUaa.

7. ®oH/1 OLIEHOYHBIX CPEACTB

B npouecce o0yueHust B Te4eHUE ceMecTpa UCIIONIb3YIOTCS OLIEHOUHBIE CPEJICTBA TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOUHBIX aTTecTauuid. [IpuMeHstoTcs cieayronme oleHOYHbIe
CpeZCTBa: KOHTPOJIbHBIE pabOTHI, TECTHI, 3alIUTA Ja0OPATOPHBIX PabOT, 3aUeT.

OOyuenue 1Mo AMCUUIUIMHE «XUMHs» HaANpaBiIeHO Ha (OPMHUPOBAHUE Yy OOYUaIOIMIMXCS
CJIEYIOINX KOMIIETEHLIUN:

Koa v HanmenoBanue

NHaukaTopbl 10CTHKEHUS] KOMIIETEeHIMH

KOMIIeTeHIMH

VK-2. Crocoben
OmpeNeNsaTh Kpyr 3aaad
B paMKax MOCTaBJICHHOU
eI u BBIOUpATh
ONTUMAJIBHEIE  CIIOCOOBI
WX PEILICHHUs, UCXOAS U3
JIEUCTBYIOLIUX

MPaBOBBIX HOPM,
UMEIOIIHNXCSI PECYPCOB U
OTpaHUYCHUMN.

NYK-2.1.0opmynupyeT COBOKYIHOCTh 33Ja4 B paMKax IOCTaBIEHHON
LeJIM TIPOEKTA, pPeIIeHNe KOTOPBIX 00E€CIEUnBaAET €€ TOCTUKEHHUE.
NYK-2.2. Omnpenenser CBA3M MEXKIYy MOCTAaBJICHHBIMU 3aJladyaMH,
OCHOBHBIMM KOMIIOHEHTaMHU IPOEKTa U OKUJAEMBIMHU pPE3YJIbTaTaMHU
€ro peanusalui.

NYK-2.3. BpiOupaer onTUManbHble CHOCOOBI  TUIAHUPOBAHMS,
pacnpenesieHuss 30H OTBETCTBEHHOCTH, PEIICHUS 3aJ1a4, aHalausa
pE3yJIbTAaTOB C YYETOM JACHCTBYIOLIMX IMPaBOBBIX HOPM, MMEIOLIUXCA
YCJIOBHUI, PECYPCOB U OTPAHUYEHU, BO3MOKHOCTEN UCTOJIb30BAHUS
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7.1  MeToabl KOHTPOJISI M OLICHUBAHNS Pe3YJIbTATOB 00y4eHUs!

Ne HaumenoBanue [IpencraBnenue
I /;[ oueHounoro | Kparkas xapakTepucTHKa OLIEHOYHOTO CPEACTBa | OLIEHOYHOI'O CPEICTBA
CpeACTBA B ®OC
Cucrema  CTaHAAPTU3UPOBAHHBIX  3aJAHUU,
1 Tect MO3BOJISIIOIIAST  aBTOMATU3UPOBATh  MPOLEAYPY @DOHJ| TECTOBBIX
' (T) U3MEPEHUST  ypOBHA  3HAHUM U yMEHUH 3a1aHUI
oOydarorierocs.
Cpencteo  mpoBEpKH MEHUW  NPUMEHSTh
KonTponbsHas pe POBEP Y P [Ipumepsr
2. MOJyYEHHbIE 3HAHWUS I pelIeHus  3ajaad
pab6ora (K/p) KOHTPOJIBHBIX padoT
OTIpeICNICHHOTO TUIIA TI0 TEME UITU pa3/ieny

7.2 IIkajia ¥ KPpUTEPHUH OLIEHUBAHUS Pe3yIbTATOB 00yUeHU S

[IpoMexxyTouHass arTecTanus oOydJaroImmxcs B (oOpMe 5dK3aMEHa IPOBOIUTCS I10
pe3ysibTaTaM BBIIOJHEHHUS BCEX BUJOB YUeOHOM padOThI, IPEAYCMOTPEHHBIX YUY€OHBIM ILIAHOM
10 JaHHOHW NIUCIMIUIMHE (MOMYJI0), IPU 3TOM YUYUTHIBAIOTCS PE3YJIbTAaThl TEKYIIETO KOHTPOJIS
ycreBaeMOCTH B TedeHuWe cemectpa. OIeHKAa CTENCHW JOCTHXKCHHS  O0yJaronuMucs
IUIAHUPYEMBIX ~ pe3yJbTaTOB  OOy4YeHUS 1O  JUCHUILUIMHE  (MOAYJIO)  TPOBOIUTCS
npernojgaBaTeaeM, BEAYIIUM 3aHATHS 10 JUCHHUILTAHE (MOMYITI0) METOJIOM JKCIIEPTHON OIICHKH.
[To wrToraM mPOMEKYTOYHON aTTECTAI[MM 10 TUCIHUIUIMHE (MOIYJIO) BBICTABISETCS OICHKA
«OTJIMYHOY», «XOPOIIOY», «yIOBICTBOPUTEIHHOY» HIIA «HECYIOBICTBOPUTEIHLHOY.

K mpomexyToyHOU arTecTanuu JOMYCKAIOTCS TOJBKO CTYJICHTHI, BBIMOJHUBIINE BCE
BHUJIbI y4eOHOH paboThI, NMPEAYCMOTPEHHBIE pabouell mporpaMMmoi o aucuuiinHe «Teopus
TOpEHHUs W B3PbIBa» (BBIMOJHEHbI HAa MPAKTUUYECKUX 3aHSATHUSAX M 3alIHUIICHBI BCE pacUeTHHIC
paboThI, MPEeayCMOTpPEHHBbIE pabodeil MporpaMMoOll, BHIOJHEHBI M B CPOK CAAHBI JOMAITHUE
3a/IaHMA).

Ixkana oueHuBanHusa Onucanune

BoinonHeHsl Bce BUbI yueOHOM pabOThl, MPe1yCMOTPEHHBIE YUeOHBIM
maHoM. CTyIEeHT JIE€MOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HAaBBHIKOB TMPUBEJCHHBIX B TaONMIaX TMOKa3aTeneil, omepupyer
NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHHUSMH, HaBBIKAMH, TIPUMEHSET UX B
CUTyallMsX TOBBIIIEHHONW cioxHOCTU. I[lpu 53ToM Morytr OBITH
JOTYIIEHbl HE3HAYUTENbHbIE OIIUOKU, HETOYHOCTH, 3aTpyIHEHUS.
CryneHt ITOJTHOCTBIO obnamaeT 0a30BBIMU 3HAaHUAMHA
(dbyHIaMEHTaIbHBIX Pa3/JIeioB AUCIHUIUINHBI B 00beMe, HEOOXO0IMMOM
ISt OCBOCHHA XHUMHAYECKUX OCHOB B 9KOJIOTUH 4
MIPUPOIOTIONIB30BAHNN; TIOTHOCTHIO BJIAJCET METOJAMH XHUMHUUYECKOTO
aHajau3a, ¥ COBPEMEHHBIMU METOJIAMU KOJUYECTBEHHON 00paboTKH
uHGbOpMaIIH.

«OTJIMYHO»

CryneHt oOmamaer 0a30BBIMH  3HAHUSMHU  (DYHIaMEHTATbHBIX
pa3ielnoB JUCHMILUIMHBI B 0O0beMe, HEOOXOIMMOM JJisi OCBOSHUS
XAMHYECKUX OCHOB, BIJIaJIEET METOJAMH XHMMHUYECKOrO0 aHalu3a, MU
COBPEMEHHBIMH METO/IaMU KOJIHYECTBEHHOW 00paboTku HH(GOpMAIIUH.

«XOpOILIO»

CryneHt YaCTHYHO oOiamaer 0a30BLIMHU 3HAHUSIMU
byHIaMEHTaIbHBIX pa3/eioB IUCIHUIUIMHBI B 00beMe, HEOOX0IUMOM
IS OCBOCHHUS XAMUYECKUX OCHOB B SKOJIOTUU u
MIPUPOIOTMOTIb30BAHNM, YJaCTUYHO BJageeT MeTOAdaMU
XUMHYECKOTO aHaJIN3a, U COBPEMEHHBIMH METO/IaMH KOJIMYECTBEHHON
00paboTku nHpopmaIuu.

«YAOBIIETBOPUTEIBHO»
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MIxajna oneHuBaHusA Onucanue

He BemmonHen oxuH wuian Oonee BHAOB ydeOHOH paboOTHI,
OPEeIYCMOTPEHHBIX y4eOHbIM MIaHoM. CTYIOeHT JIeMOHCTPUPYET
HETOJIHOE COOTBETCTBHE 3HAHWUN, YMEHHWH, HaBBIKOB NPUBEICHHBIM B
TaOMMIaX TOKa3aTeliel, JIOMYyCKAIOTCsS 3HAYUTEIbHBIC  OIIMOKH,
NpPOSIBIIICTCST OTCYTCTBHE 3HAHWM, YMEHHUH, HABBIKOB IO pALY
MoKaszaTesei, CTYJEeHT UCHBITHIBACT 3HAYUTEIbHbIC 3aTPYAHEHUS MPHU
ONEpPUPOBAHUU 3HAHUSMHU M YMEHHSIMH IPU HUX I[EPEHOCE Ha HOBBIC
cutyauuu. CTyJIeHT He CIIOCOOEH pean30BaTh JaHHYIO KOMIIETEHIIHUIO.

«HEYAOBJICTBOPUTCIBHO»

7.3  OueHou4HblIe cpeCcTBA

7.3.1. Texyuuii KOHTPOJIb

Bonpocs! 11 MOATOTOBKH K 3K3aMeHy cryaeHTam 1 kypca 1 cemecTpa mo JucuuIIuHe
«XuMHA».

1. Ilpenmer, 3amaun U MeToAbl XMUMHUU. OCHOBHBIE IOJIOKEHHSI aTOMHO-MOJIEKYJISIPHON
teopun. [lOHATUS: XUMHUYECKHM AJIEMEHT, aTroM, MoJieKyna. OTHOCHUTENbHbIE AaTOMHbBIE H
MOJIEKYJISIpHBbIE Macchl. ' paMM-aTOM, MOJIb BEILIECTBA.

2. OCHOBHbIE 3aKOHBl XMMHH: 3aKOH COXPAaHEHHsS MAacChl BEILECTB, 3aKOH IOCTOSIHCTBA
CcOCTaBa XMMMUYECKHX COEIAMHEHUMH, Ta30BbIe 3aKOHbl. XHMHWYECKHH DSKBUBAJICHT U 3aKOH
SKBUBAJICHTOB JlayibTOHA.

3. Knaccel HeOpraHMuYeCKHMX COCIMHEHUH; OKCUIBI, KHUCIOTBI, OCHOBAaHHSA, COJH, HX
noJy4eHue, pU3nuecKue U XUMUIEeCKHe CBOKCTBA.

4. CoBpeMeHHOE IIpeACTaBIeHME O CTpoeHuM aroma. (CocTaB aTOMHBIX — sJEp.
KopnyckysipHO-BOJIHOBOM Jyalii3M MUKpodacThll. Y paBHeHue [le bpoiurs.

5. VYpasuenue Ulpennnrepa. KBantoBo-MexaHuueckas Moneiab aroma. KBaHTOBbIE uucia,
THUIIBI 3JIEKTPOHHBIX opoutaneil. [Ipunuun HeonpenenenHoctu I'eiizeitnOepra.

6. Ilpunnun Ilaynu. OmnpeneneHue 3IIEKTPOHHOM €MKOCTH YPOBHEW, IOAYPOBHEH U
opOuTtaneii. [Ipasuio ['yuza.

7. Ilops ok 3anonHeHus MoAypoBHEH anekTpoHamu. [IpaBuna KieukoBckoro, aneKTpoHHbIE
U 3JIeKTpoHOrpadudeckue GopmyIbl.

8. Ilepmonnueckuii 3akoH u mnepuonmyeckas cucrema [[.JM. MenneneeBa. Crpykrypa
nepuoanYeckoi cucremsl. [lepuonpl, rpynmnsl, moArpynmnsl. 3akoH Mo3au. DIeKTpOHHBIE aHAJIOTH.
S-; p-; d- u f- smeMeHTHI.

9. Ilepuonnueckn H3MEHSIOIIHMECS CBOWCTBA AJIEMEHTOB: JHEPIrHsl MOHW3ALUU, SHEPIHs
CPOACTBA U AIEKTPOJIN3, INEKTPOOTPULIATEIBHOCTD JIIEMEHTOB.

10. IIpupona xumuueckoi cBsizu. OCHOBHBIE BUJIbI M XapaKTEPUCTUKH XUMUYECKON CBS3U.

11. KoBanenrtHas cBs3b. CriocoObl ONMCAaHUsI KOBAJIGHTHOH CBSI3U: METO/1 BaJICHTHBIX CBSI3€H
(MBC) u meron MmonekymsipHbIx opoutaneit (MMO).

12. OcnoBuble nonoxenuss MBC. TloHsiTHE 0 KOBaJICHTHOCTH 3JIEMEHTOB U BO30YKJICHHBIX
COCTOSIHUSIX aTOMOB.

13. CgolicTBa KOBaJeHTHOW cBsA3U. llonspHOCTH CBA3M M cTeneHb OKHUcIeHus. MoHHas
XUMHYECKasl CBS3b.

14. HanpaBneHHOCTh KOBAJIGHTHOM CBSI3U: G- U M-CBSA3b, IOHATHE O THOPUAN3ALINY.

15. Xumudeckasi CBsI3b C TOUYKH 3PEHHSI METO/Ia MOJIEKYJISIpHBIX opouTtaneit. Pacnpenenenue
MOJIEKYJISIPHBIX OpOUTalIell MO HHEeprusM. DHepreTudeckas JuarpaMma M OIpesielieHue MOpsIKa
CBSI3H.

16. DneMeHTBl TEpMOAMHAMMKMA M  TEPMOXMMHMHM. | 3aKOH TEpMOAMHAMUKH.
TepmoauHaMuyeckue mnapameTpsl M (YHKIMHM COCTOSHHUS CHCTEMbl; BHYTPEHHSSI SHEpPrus Hu
SHTAJIBIINS.
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17. Tepmoxumus. 3akoH ['ecca. CrnexctBusi u3 3akoHa ['ecca. DHrTanbmus oOpa3zoBaHUs
XMMHYECKHX BelecTB. PacueT sneprernyeckux 3pPpekToB XUMUYECKUX PEAKIIUH.

18. Xumuueckoe cpoactso. Il 3akon tepmoaunamuku. [lonstue 06 sHTponuu. M3menenue
SHTPOIUU NPU XUMHUECKUX IIpolieccax U Gpa3oBbIX mepexonax.19.

Oneprust ' m66ca u ee M3MEHEHNE B XMMUYECKHX Iporieccax. HampaBieHHOCTh XMMUYECKHX
poueccoB. TepMOXUMHUUYECKHE yPABHEHUS U IPAKTUYECKUE PACUYETHI 110 HUM.

20. Xumuueckass kuHeTHKa. CKOpOCTh XHMHYECKHMX peakuuid Hu (akTopel, Ha Hee
BIUsAONIME. [ OMOTE€HHBIE U T€TEPOrCHHbBIE PEAKIIHH.

2]1. BuusHue KOHLEHTpAallUM pEarupyrollux BELIECTB HA CKOPOCTh peakUuu. 3aKOH
JEHCTBHUS MacC, KOHCTAHTA CKOPOCTH PEaKLIHH.

22. BnusiHME TeMIepaTypbl Ha CKOPOCTh XMMHUYecKoi peakuuu. IIpaBuno Bant-T'odda,
ypaBHEeHHE AppeHuyca. DHeprus akTUBALUN XUMHYECKON peaKLUu.

23. X¥UMHUECKOE paBHOBECHE B TOMOT'€HHBIX cucTeMax. KoHcTanTa paBHOBecHUs. Y CKOpEeHUE
TOMOT€HHBIX XMMHYECKHUX PEeaKIUNA. ['OMOreHHbIN KaTanus.

24. XumMmn4eckoe paBHOBECUE B T€TEPOreHHbIX cucTeMax. ['eTeporeHHbIi KaTauius.

25. dakTopsl, BIUAIONIME HA XUuMHUUeckoe paBHoBecue. [Ipunuun Jle-Illarenbe.

26. PactBophl. O0111ME TOHSTHS O pAaCTBOPAX U JUCIEPCHBIX CUCTEMAX.

27. PactBOpuMOCTb BeleCcTB. VI3MEHEHHE SHTAJIBIINY U SHTPOIIUU IIPU PACTBOPEHUH.

28. KonuuecTBeHHas XapakTepucTHKa pacTBOpoB. CrocoObl BBIpaXXEHHS KOHLIEHTpAlUU
pacTBOpPOB.

29. PacTBOPBI HEAJICKTPOJIUTOB | IICKTPOIHTOB. CHIIBHBIC U CIIA0BIE JIEKTPOIUTHIL.

30. Cnabple snekTponuTbl. KoHCTaHTa auccOlMalUU U CTENEHb JUCCOLMALMU CIIa0bIX
AJIEKTPOJIUTOB.

31. Bona xak cna0slit anektponut. MonHoe nmpousBeaeHue Boibl. BogpopoaHblii moka3aTens.
[ToHsiTHE O KUCIIOTHO-OCHOBHBIX MHAMKATOPaX.

32. IIpousBenenue pacTBOpUMOCTH. I naponu3s coneid. AMQoTepHbIE IEKTPOIUTHI.

33. OxucnurenbHO-BoccTaHoBUTENbHbBIE peakinu (OBP). Buast OBP.

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

35. Metoauka COCTaBJICHUS YpaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
Merton snekTpoHHOro 6ananca. MOHHO-3JeKTPOHHBIM METO (METO/1 MOTypeaKIHii).

36. Bnusinue cpenpl Ha mporekanue OBP.

37. Onextpoanble noTeHuanbl. CTpoeHHe JBOMHOTO 3JIEKTPUYECKOIO CIIOS.

38. M3mepeHue 5neKTpOAHBIX MNOTeHIMaNoB. CTaHIApTHBIA BOJOPOJHBIM 3JEKTPOA U
BOJOPOJHAs IIKaJa MOTEHIUAIOB. Psj Hallps>KeHUH METaJIJIOB U €r0 CBOMCTBA.

39. T'anbBanuueckue eMeHTsl (I'9). AkkyMmynsaTopsl. TomIMBHBIE 3JIEMEHTHI.

40. ITonspusanus u nepeHanpspxenue ['3.

41. Dnexrponus. IlocmenoBaTeNbHOCT 3IEKTPOIHBIX IMPOLIECCOB. BTOpUYHBIE IPOLECCHI
IIPU DJIEKTPONIN3E. SIBJIEHNE NEPEHAIPSHKEHHUS.

42. DIIEeKTpOIN3 ¢ HEPACTBOPUMBIM U PACTBOPUMBIM aHOJIAMH.

43. KonnuecTBEHHbIE COOTHOLIEHUS MPH JIEKTpoiau3e. 3akoHbl Papanes. Beixon o Toky.

44. Koppo3sus MetamuioB. Bunabsl koppo3uu.

45. Xumuueckass kopposus. MexaHu3M 00pa30BaHUS NMOBEPXHOCTHBIX IUIEHOK. OleHka
CKOPOCTH KOPPO3HH.

46. DnexTpoXuMHUECKasl KOPPO3Us, MEXaHNU3M U YCIIOBHS €€ TPOTEKAHHUS.

47. Crioco0sl 3alUThl METAJIJIOB OT KOPPO3HH.

48. Metamnsl. Pacnpoctpanenue u GpopMbl HaXOXKACHUS METAJUIOB B Iipupoze. M3Bneuenue
MeTaioB M3 pyA. OCHOBHBIE CHOCOOBI BOCCTAaHOBJIEHHS MeTauloB. llomyueHue YHCTBIX U
CBEPXYMCTHIX METAJLJIOB.

49. Mertamnuyeckas XUMHYECKas CBsI3b. Poilb MeTayinyeckod cBsizu B (popMUpOBaHUU
($U3NUECKUX U XUMUYECKHUX CBOHCTB METAJLIOB.

50. XuMHuYecKHne CBOMCTBA METaUIOB. B3ammojeiicTBHE METaNIOB ¢ BOJOM, KHUCIOTaMH,
I1EJI0YaMH, COJISIMH.
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51. d-anemenThI. OCOOCHHOCTH CTPOCHHS, (PU3HYECKUE H XUMUUECKHE CBOMCTBA. KuciaoTHo-
OCHOBHBIE€ U OKHCIIUTEIbHO- BOCCTAHOBUTEIIbHBIE CBOMCTBA.

52. Meramnyeckue criiaBbl. PU3HKO-XMMUUECKUN aHAJINU3 CILJIABOB.

53. KommnekcHrie COEIUHEHUS d-3J1EMEHTOB. Hounrnr d-aiemeHTOB KakK
KOMILIEKCOOOpa3oBaTend. AHUOHHBIC, KATUOHHBIE W HEUTpalbHbIE KOMIUIEKCHI. THIBI CBs3eil B
KOMILJIEKCHBIX COeIMHEHUIX. KOHCTaHTa HeCTOMKOCTH.

54. Opranuueckue coequHeHus. Teopust CTpOeHUs! OpraHu4YecKUX coeluHeHuil byrieposa.

55. @yHKIMOHAIBHBIE TpyIIbl. KilacChl OpraHnyecKux COeIMHEHUMN.

56. Ilonumepsl. CiocoObI MOTY4YEHHS [TOJIMMEPOB: MOJIMMEPU3aLUs U OJIUKOHICH AL,

57. OU3UKO-XUMHUYECKHE CBOMCTBA MOJIUMEPOB.

58. O6nacTu MpUMEHEHHS MTOJTUMEPOB.

Bormpocsl 1711 MOATOTOBKM K 3K3aMEHY CTyAeHTaMm | Kypca 2 cemecTpa MO JUCLUUILINHE
«XUMUI.

1. Teopus crpoenus BeuectBa A.M. byTiepoBa, OCHOBHBIE [10JIOKEHHUS.
2. M3oMepust OpraHn4ecKuX COeINHEHUM.
3. IIpenenbHble yraeBomopoasl. I'oMonormdeckuid psjy, HM30MEpHUs, HOMEHKIATypa.

CrpoeHue ajikaHOB, IOJYy4Y€HUE, XHMHUYECKHE CBOMCTBAa. OTAelbHBIE NPEACTABUTEIM U UX
MpUMEHEHHE.

4. OTUJIEHOBBIE YTJIEBOAOPOJBI. ['OMOJIOrMYECKUN psif, HM30MEpPHs, HOMEHKIATypa.
CtpoeHue ajiKeHOB, IOJy4YeHHE, XMUMHYECKHE CBOMCTBA. OTAENbHBIE NPEICTABUTEIN U UX
MPUMEHEHHUE.

o. ALIMTENICHOBBIE YTJIEBOJOPObI. ['OMONOTHYECKUNA Psii, U30MEpHs, HOMEHKJIATypa.
CrpoeHue aJlKUMHOB, IMOJY4YEHUE, XHUMHUUYECKHE CcBOWCTBAa. OTHeNbHBIE MPEACTABUTENN U HX
MIpUMEHEHHE.

6. Kayuyku. Metozas! noxydenusi, pusnueckue 1 XuMuyeckue cBoiictsa. HatypanbHblii
Y CUHTETUYECKUH Kay4yyK.

7. benson. Ctpoenue. [lomyuenne. XumMuueckue CBOMCTBA.

8. ®enonsl. Onpenenenue u knaccuduxamyst. CTpoeHHe U XUMUYECKUE CBOWCTBA.

9. IIpenenbHble  OAHOATOMHBIE  COUPTHL.  ['OMonormyeckuil  psa,  HU30MepHs,
HOMeHKatypa. CTpoeHue, ojydyeHue, XUMUUecKkre cBoicTBa. OTAeNbHbIE MPEACTaBUTENN U UX
IIPUMEHEHHE.

10.  JIByxaTOMHBIE W TPEXaTOMHBIE CIIUPTHI. DTUJICHIIINKOJNb, TIUIEPHH - OJTyYCHUE U
XUMHYECKHE CBOMCTBA. PacripocTpaneHue B pupoe.

11.  Anpgerugsl. ['omonormueckuit psia, uU30Mepus, HOMEHKIATypa, IOJIy4eHUE,

XUMHUYeckre cBoicTBa. CTpoeHune KapOOHWIBHOW Trpynnbl. OTHeNbHbIE NpPEACTaBUTENH, HUX
IPUMEHEHUE, PaclpOCTPaHEHUE B IPUPO/IE.

12. Kertonsl. ['oMonoruueckuii psisi, 130Mepusi, HOMEHKIIATypa, MOJy4YE€HUEe, XUMUYECKHE
cBoiicTBa. CTpoeHne KapOOHWIbHOU Tpynmibl. OTIeNbHBIE TPEICTABUTENN U X 3HAUCHHE.
13. [IpenenpHBIE OJHOOCHOBHBIE KAapOOHOBBIE KHCIOTHL. [ OMoylorMueckuil psf,

HOMEHKIatypa, wuszomepus. CrpoeHue KapOOkcwibHOM rpynmnbel. CrnocoObl MOTy4YeHUS U
XUMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. OTIeNnbHBbIE MPEJICTABUTENN M PACHpPOCTPAHEHUE B
IIPUPOJE.

14.  TIlpocteie u cnoxsble 3¢upbl. Homenknatypa, nzomepus. CrnocoObl MOgydeHUsS U
XAMHYECKHE CBOMCTBA.

15.  Kupsl. Xumuyeckue cBOMCTBA U CIIOCOOBI MOTyYSHHS.

16. Hurpocoenuuenus. ['omosorndyeckuii psii, HOMEHKiIaTypa, uzomepusa. CTpoeHue
HUTpOrpymbl. CriocoOb! MONTy4YeHUs] U XMMUYECKHE CBOWCTBA HUTPOCOSAMHEHU.

17. Awmunbl. ['oMonormyeckuii ps, HOMEHKIATypa, KiacCcuPuKamms, H30MEPHs.

Crtpoenne aMuHOB. CriOCOOBI MONYYCHUS U XUMUYECKHe CBoWcTBa. OTAENbHBIC MPEACTABUTEIN U
pacrpocTpaHeHHE B PUPOJIC.
3amaun
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1. CMmech 3THUIIOBOTO M MPOIMUIIOBOrO crnupra Maccoi 16,6 r o6paboTtanu M30BITKOM
Hatpus. [Ipu sTom Beigenminocsk 3,36 nutpa Bogopoaa. OnpeaeanTs MacCOBYIO JIOJI0 CIIUPTOB B
CMECH.

2. Cxonpko 0€3BOAHOrO aieraTa HaTpus (B I') U3pacXoJ0BajOCh B PEAKIMHU C CEpHOM
KHUCITIOTOH, €CTTM TIOyYeHHOU YKCYCHOM KHUCII0TOH ObUIO HelTpanu3oBaHo 53 T pacTBOpa kapOoHaTa
HaTpus ¢ maccoBoi noseit 10%?

3. CKOJIIbKO pacTBOpa YKCYCHOW KHCIOTHI (B T') ¢ MaccoBoi noneit 90% tpedyercs st
noJtydeHust 8,8 T 3TUII0OBOro dpupa YKCYCHON KHCIOThI?

4, CKOJIbKO METHJIOBOTO CIUpTa (B I') HEOOXOIUMO OKUCIUTH, YTOOBI U3 TOTYYCHHOTO
dbopMmanbaeruaa MokHo ObuTo MpUroToBUTH 150 T ero pactBopa ¢ MmaccoBoi goseit 3%?

o. [Ipu moaHOM cropaHuu yriieBoaopojia oOpa3oBajics OKcuj yriepoja, maccoit 0,88 r
1 Bojbl Maccoit 0,36 r. OTHOcUTENbHAS IOTHOCTD YIVIEBOAOPOA 10 Bojiopoay paBHa 21. Haiioure
MOJIEKYJISIPHYIO (hopMyITy yriaeBoaopoaa.

6. [Tpu cxuranuum 2,8 T Obuto monyueHo 8,8 r okcunaa yriepona (IV) u 3,6 r Bousl.
[TnoTHOCTH Tra3za mo Bomopoay paBHa 14. OnpenenuTs MOJEKYISPHYIO (OpMYIy ra3000pa3HOTO
BemiecTBa. CKOIbKO MypaBbHHOTO anpiaeruna (B i mpu H.VY.) morpeOyercs misa momydeHust 16 ¢
pacTBopa METHJIOBOT'O CIIUPTa C MaccoBoit noseit 20%?

7. [Ipy momHOM cropaHuu YyriaeBoaopoaa oOpaszoBaics okcug yriaepoaa (IV)
konudyecTBOM (0,2 MOJb M CTOJBKO K€ BOJAbl. OTHOCHTENbHAs IUIOTHOCTH YIJIEBOAOpPOAA IO
kucnopony pasHa 0,875. Haliqute Monexkynsipayto GpopMmyity yrieBoaopoa.

8. [Tpu mosHOM cropaHuu YriIeBojopoja oOpasoBaiics okcua yriaepoaa (IV) maccoi
3,52 r u Boasl maccoit 0,72 r. OTHOCcHUTENbHASA IUIOTHOCTh YIVIEBOJIOPOJA MO BO3AyXy paBHa (,896.
Haiinute MmonexynspHyto Gpopmyily yrieBoaopoaa.

9. [Ipy momHOM cropaHuu yriaeBoaopoda oOpazoBaics okcun yriaepoaa (IV) B
konudectBe 0,5 Monb U Boga Maccod 9,0 r. OTHOcUTENbHAs TUIOTHOCTH YTJIEBOJIOPOJA MO a30Ty
pasHa 1,5. Haiinute MonekynsipHyto ¢popMyity yriieBoJ10poJia.

10. N3 xakoit Maccel TEXHMUECKOTO Kapouaa Kameius, coaepsxkamiero 80% CaCy. MOXXHO
noJIyduTh 60 KI' yKCYCHOW KHCIIOTHI?
11. Cwmecp OeHzona u Toimyosna Maccodl 22,26 T moABepriu OpoMHpoBaHHIO 0Oe€3

KaTayinzaropa. BeraenuBiuiicss mpu 3ToM OpOMOBOAOPO/ MOTJIOTHIN BOJOU. [l HeHTpanu3auuu
00pa3oBaBIIerocsi pacTBopa norpedoBasiock 168 T pacTBopa ruapokapOOHaTa HATPUSI C MAaCCOBOM
noneit 10%. Onpenenure MaccoBble JOIM OE€H30J1a U TOIYOJIa B UCXOAHON CMECH.

12. Ckompko »¢upa IOMKHO oOpa3zoBaTbcs Tpu B3aumojeiictBun 20 T pacTBOpa
YKCYCHOM KHCJOTBI ¢ MaccoBoi nonen 90% u 15 r MeTunoBoro cnupra ¢ MaccoBoit fosen 90%?
13.  IIpoxyKThl MOJTHOTO CTOPaHHS B U30BITKE KUCIOPO/Ia CMECH ATaHa | MpomaHa, 00beM

KoToporo paBeH 6,72 1 (mpu H.y.), oOpaboTanmu U3OBITKOM HU3BECTKOBOH BOJBI, NPUYEM
obpazoBasiock 80 1. ocagka. KakoB Komu4ecTBEHHBIN COCTaB cMeCH?
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[Tpumep sK3aMeHaIIMOHHOTO OnieTa

MMHUCTEPCTBO HAVKH 1 BBICIIEI'O OFPA3OBAHUS POCCUMCKOM ®EJIEPALINNA
®denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEKISHUE BBICIIIET0 00pa30BaHUs
«MOCKOBCKHM NOJJMTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHM MOJIUTEX)

®DakynpTeT XUMHYECKOH TexHonornu u 6norexHosnorun, Kadhenpa «XumbuoTex»
JucuuminmHa « X uMus»

Oo6pa3zosatenbHas nporpamma; 20.03.01 TexuochepHas 6€30mMacHOCTh

Kypc 1, cemectp 1

9K3AMEHAILIMOHHBIN BIIET Ne 16.

Bompoc 1. B paBHBIX 00beMax pa3MUUHBIX Ta30B NPH OJMHAKOBBIX YCIOBHAX COAEPKUTCS OAWHAKOBOE
YHCIIO MOJIEKYJI.

1) 3aKoH TPOCTHIX OOBEMHBIX OTHOIIICHHA,

2) 3akoH ABorajpo,

3) 3akoH ITOCTOSIHCTBA COCTaBa,

4) 3aK0H MPOCTHIX KPATHBIX OTHOIICHHIA,

5) 3aKoH 3KBHUBAJICHTOB.

Bormpoc 2. Menpuaiiiias XaMU9eCKA HEASIUMAsl YaCTHUIIa JIEMEHTA -
1) Monekyna,

2) Atom,

3) DKBHUBAJICHT,

4) Mo,

5) Uon.

Borpoc 3. BaneHTHBII 3JIEKTPOHHBIN CIIOH aToMa TeuTypa UMeeT KOHPUTYPaIUIo:
1) 55°p*,

2) 6s°p*,

3) 5d'6s?,

4) 4d*55%,

5) 4d°5s".

Bormpoc 4. HanpaBieHHOCTE opOuTaliell B MpOCTPAaHCTBE M COOCTBEHHBI MEXaHUYECKUH MOMEHT JIBUKCHHS
3JIEKTPOHA ONUCHIBAIOTCS KBAHTOBBIMHU YHCIIAMH -

Din, I

2) I, m;

3) n, m;

4) m;, Mg,

5) 1, ms.

Bompoc 5. ®opmy TeTpasapa umMeeT MoJIEKya. . .

1) PCls,

2) CoH,,

3) H3PO,,

4) HCl,

Bompoc 6. Ces3u pacnonoXeHbl B IOPAIKE YBEITUUEHUS UX AJTUHBL:
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.

Bompoc 7. YkaxuTe THII XUMHYIECKOM CBS3HM B MOJICKYJIC THAPUIA JTUTHA.
1) KOBaJICHTHAST HETIOJISIpHAS,

2) KoBaJIeHTHasl MOJIsIpHasl,

3) BogoponHas,
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4) MeTaTu4ecKas,

5) noHHas.

Bomnpoc 8. Kak nu3menuntes ckopoctb peakiuu 2SO0, ;y+0,1)=2S0;,), eciu [SO,] yBenuuuts B 3 pasza?
1) yBenuuures B 3 pasa,

2) ysenuuutcs B 9 pas,

3) ymenbmmTcs B 3 pasa,

4) ymeHbIIuTCs B 9 pas,

5) HE UBMEHUTCA.

Bomnpoc 9. PaBroecue B cucteme Hyy + Clypy = 2HCl,); —AH cMecTuTCs a) pu yBenmM4YeHUH AaBICHHSA, 0)
YMEHBIIIEHUHN TEMIIEPATYPHI ...

1) a) BrpaBo, 0) BIIpago;

2) a) BEBO, 0) BIEBO;

3) a) He cMecTHTCSI, 0) BIPABO;

4) a) BneBo, 0) BIIpaBo;

5) a) He cMecTUTCS, 0) BICRO.

Bompoc 10. KonugecTBo pacTBOpEHHOTO BElIeCTBa B €AMHUIIE 00bEMa pacTBopa -

1) MmaccoBas 1o,

2) MoJsipHast KOHIIEHTpaIys,

3) HOpMallbHAsI KOHIICHTpAIus,

4) MonsITbHAsT KOHIIEHTPAIHS,

5) MOJIbHAST TOJIA.

Bompoc 11. Kakas u3 npeamoskeHHBIX peakiuii He UAeT 10 KoHIa. [I[puBeuTe MOHHBIE YpaBHEHUS PEaKIIUi.
1) Fe(OH),Cl + NaOH = Fe(OH); + NaCl,

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

3) BaCl, + H,SO, = BaSO, + 2HClI,

4) ZnS + 2HCI = H,S + ZnCl,,

5) Ca(NO3), + 2HCI = CaCl, + 2HNO:..

Bompoc 12. Kakas cpena u kakoBo 3Hadenne pH pactsopa, comeprkariero 3-107° mMois/i nonos H'?
1) kucnas cpena, pH = 5,477,

2) kucnas cpena, pH = 4,52;

3) menounas cpena, pH = 4,52;

4) menounas cpexa, pH = 9,52;

5) meditpanbHas cpena, pH = 4,5.

Bompoc 13. Kakas conb moaBepraeTcst THIPOIU3Y, Kakas cpejia B pacTBOPE 3TOM CoIu?

1) Na,SO,, xucnas;

2) Na,SOs3, menoynas;

3) Na,SOs, kucnas;

4) NaSOy, menoynas;

5) BaSO,, kucnas.

Bompoc 14. Kakyto crenienb okucieHus umeeT xpom B mosiekysie Naz[Cr(OH)g]?

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bonpoc 15. B xakoii cTpoke 1Mo MyHKTOM &) MPHUBEIECH METaJUl, PACTBOPSIOLUIMKCS B COJSIHOM KHCIOTE, a
MOl MyHKTOM b) B pacTBOpe ruapokcuaa Hatpusi? OTBET MOATBEPANTE yPABHEHUSIMH PEAKITHI.

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.

Bonpoc 16. PacctaBeTe K03(h(pHUIIMEHTHI 3IEKTPOHHO-UOHHBIM METOJIOM, YKaKUTE€ UX CYMMY B YpaBHCHUHU:
KMnO4 + HN02 + HQSO4:MnSO4+HN03+KSO4+H20

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

Bompoc 17. KakuMu KHCIOTHO-OCHOBHBIMUA U OKHCJIUTEIBHO-BOCCTAHOBUTEIIEHBIMYU CBOWCTBAMH 00JIaacTt
okcua mapranua (VII) — Mn,O;? IlepBoe nmoATBepAUTEe ypaBHSHUSAMH PEAKIHH.
1) OCHOBHBIMH, OKHCITUTEIILHBIMU;

2) KUCIIOTHBIMH, BOCCTAaHOBUTEIILHBIMU;

3) KHCJIOTHBIMU, OKHCITUTEIHHBIMHU;

4) OCHOBHBIMH, BOCCTAHOBHUTECIHHBIMHU.

5) amMm(pOoTepHBIMHU, OKUCITUTEIHHBIMUA U BOCCTAHOBUTEIHHBIMH.

Bompoc 18. B kakoii u3 coleit 3aps; KOMIUIEKCHOTO HOHA paBeH —37

1) K4[Fe(CN)e],

2) [Cu(NH3)4]SO,,

3) Ko[Pb(OH)4],

4) Nag[Co(NO,)e],

5) Kz[Hgly].

YTBepkeHo Ha 3aceqaHuu Kapeapsl «XumMbuorex» oT «_ » 20 r.,mportokon Ne

3asenytomuii kapeapoit «Xumbuorex» T.W. I'poMOBBIX
Cemectp 1

[TpumMep KOHTPOJBHBIX BOIPOCOB JISi JIONYCKa K BBHIMOJHEHUIO JabopaTopHOi paborte 1mo
TeMe «XHMMUYECKasi KHHETUKa»

1. JaiiTe onpeneneHne CKOPOCTH XUMUYECKON PEaKIUU.

2. [aiiTe hopMyTUpOBKY 3aKOHA IEUCTBHS MAaCC JIJIi TOMOTE€HHOM M TeTepOreHHON PeaKInid.

3. [aiiTe omnpeneneHue KOHCTAHTBI CKOPOCTH XMMHUYECKOW peakuuu. OT Kakux IapaMeTpoB
OHA 3aBUCUT?

4. OxapakTepu3yiTe BIMSHUE TEMIIEpaTypbl Ha CKOPOCTb XMMHMUYECKOW peakuuu (IIpaBHIIO
Bant-T'odda).

5. IIpokomMmeHTHpYiiTE ypaBHEHHE AppeHunyca. JaliTe onpeaeneHnue 3Hepruy aKTUBALUH.

6. Uro Takoe karanuzatop? KakoB mexanusm aeiictBus katanuszaropa? IlpuBenure npumepsl
TOMOTEHHOT'O ¥ TE€TEPOr€HHOr0 KaTaau3a.

7. Jlaiite onpeaeneHust 0OpaTUMOl XUMHUYECKON PEaKIIUU U XUMHUYECKOT'O PABHOBECHSI.

8. JlaiiTe BBIBOJ] KOHCTAHThl XUMUYECKOT0 paBHOBecHs. OT KakUX IapaMeTpOB OHA 3aBUCUT?

9. [Haiite ¢dopmynupoBky npunuuna Jle-Illarense. IlpuBeaure npumep oOpaTtumoi
XUMHUYECKON peakIiu, 0OObICHUTE, KAK HMHTEHCUBHOCTb PA3JIMYHBIX IMapaMeTPOB MOXKET BIUATH Ha
CMEILIEHNE PABHOBECHUS PEAKIIUH.

10. Yto Takoe ¢azoBeie paBHOBecusi? [laiire ompeneneHus NOHATHIM: (a3za, KOMIIOHEHT,
HE3aBHCHUMbIIl KOMIIOHEHT, CTENIEHb CBOOO/IBI.

11. Chopmynupyiite npaBmio $a3. PaccMoTpute MOHO-, M- 1 WHBAPUAHTHBIE CHUCTEMBI Ha
MpyUMepe Auarpammbl cocTossHUsl BoAbl. llonb3ysick ypaBHenweM Kramneipona-Knaysuyca, Ha
npuMepe 3TOM JuarpamMmbl PacCMOTPUTE 3aBHUCHUMOCTH TeMIepaTyphl (a3zoBoro mnepexoga OT
JIaBJICHMSL.

12. Yto Takoe TEpMHUYECKMH aHaIW3, JUIsl 4Yero OH mnpuMeHsercs? Kak 1o KpuBBIM
OXJIQXKJIEHUS CTPOSIT JUarpaMMbl COCTOSIHUSA?




BapuaHThI JOMAITHUX KOHTPOJBHBIX padoT mo Teme «MeTauibl d-cemeiicTBay.

3aganue 1. CocraBbTe NOJHBIC AIEKTPOHHBIE GOPMYIIBI U Tpaduyeckue GopMyIibl

24

BaJICHTHOTO CJIOS 3JIEMEHTOB d-ceMeicTBa:

Bapuant 1 2 3 4 5 6 7 8
OnemeHT Ne 21,84 28,80 | 23,78 |2576 | 24,77 |27,74 |40,73 |42775
Bapuanr 9 10 11 12 13 14 15

OnemeHT Ne 45, 30 22,79 44772 29,41 |26/41 |4757 |48,89

3ananme 2. CoctaBbTe (JOpMYIIbI OKCUIA U THAPOKCHIA METAIJIa B YKa3aHHOU CTEIEHU
okucineHus. [IpuBenure ypaBHEHUS peakUui, JEMOHCTPUPYIOIIME KUCIOTHO-OCHOBHOM XapakTep
9TUX COCIIMHEHUM.

Bapuant 1 2 3 4 5 6 7 8
Mertamn Vv Mn*? cr®  |Fe™ |Ni™ cu® [ Mn*" |cCr®
Bapuant 9 10 11 12 13 14 15

Mertamn Ag’ Cu* crz  [w™ [ Mo™ [zn” [Mo™

3ananmue 3. PaccraBbre K03 PunmeHTs B npuBeneHHbIX cxemax OBP, monp3ysice MmeTomnom

nonypeaKuI/Iﬁ. yKa)KI/ITe, KaKy1o pOJib B MIPUBECACHHBIX OKHCIHUTCIbHO-BOCCTAHOBUTCIIbBHBIX

PCaKkuAgX Urpar0T COCANHCHUS d-MeTaJ'IJ'IOB, B KaKOM CTCIICHH OKHCIICHHUS IIpU 3TOM HaAXOJUTCA

MeTa?
Bapuant | Cxembl peakiuit

1 Fe(OH), + O, + H,O — Fe(OH);
KMnQO4 + KI + H,SO4 — |, + MnSO4 + K,SO4 + H,O

2 KMnO, + KI + H,O — |, + MnO, + KOH
Co0,03 + HCl(KOHu) — CoCl, + Cl, + H,0

3 KNO; + K,Cr,07 + HNO3; — CF(N03)3 + KNO3 + H,0
KMnO,4 + KNO; + KOH — K,;MnO4 + KNO3 + H,O

4 KMnO,4 + Cr2(804)3 + KOH — KyCrO4 + KoMnO4 + H0 + KySO4
FeClz + KOH + Br, —» KyFeO4 + KBr + H,0 + KCl
K,FeO,4 + NH; = N, + H,O + KFeO, + KOH

5 K,Cr,07 + Kl + H,SO4 — Cr2(804)3 + I, + H,O + K,SO4

6 KMnQO4 + H,05 + H,SO4 — MNnSO4 + 05 + K,SO4 + H,0
FeCl; + KI - FeCl;, + I, + KCI

7 K,Cr,07 + SO, + H,SO,4 — Cr2(804)3 + K,SO,4 + H,0
MnO, + HCI — MnCl, + Cl, + H,0O

8 Cr2(804)3 + PhO, + KOH — K,CrO4 + PbSO,4 + H,0
KMnO,4 + H,0 + KNO; - MnO; + KNO3; + KOH

9 KMnO4 + Na,SO3 + H,SO4 — K,SO4 + MNSO4 + HO + NaySO4
Cr,03 + NaOH + KNO3; — Na,CrO4 + KNOs + H,O

10 KMnO4 + Na,SO3 + NaOH — Ko,MnO4 + Na,SO4 + H,O
FeSO, + K,Cr,07 + H,SO, — Fez(SO4)3 + K,SO, + Crz(SO4)3 + H,0

11 Cf(OH)g + Br, + KOH — K,CrO4 + KBr + H,0
KMnQO4 + KOH + KNO,; - K;MnO4 + KNO3s + H,0

12 K,Cr,07 + H3PO3 + H,SO4 — Crz(SO4)3 + H3zPO,4 + K;SO4
KMnO,4 + K,SO3 + H,O — MnO, + K,SO4 + KOH

13 KMnQO4 + HyS + H,SO4 — MNSO4 + S + K,SO4 + HO
Sn + HNOg(p) - Sﬂ(NOg)z + NH4NO;3 + H,O
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14 PH; + CuSO4 + H,O — H3PO4 + Cu + H,SO4

K>Cr,07 + SnCl, + HCl — SnCl, + CrCl; + KCI + H,0
15 FeCl; + SO, + H,O — FeCl, + H,SO, + HCI

KNO; + K,Cr,07 + HNO3 — Cr(NO3); + KNO3 + H,0

7.3.2. IlpomexyTouHas aTTecTaius

[TpomexyTouHas aTTectanus npoBoauTcs Ha 1 u 2 cemectpax 2 Kypca oOydeHus B hopme
JK3aMeHa.

CryneHT gomycKaeTcs 10 CAayy 9K3aMeHa, €CIIH BBITOIHEHBI CIIEIYIONINE BUIbI paboT:

- BBIMIOJIHEHBI U 3alUIIEHBI TaOOpaTOpHbIE pabOTHI;

- IPOMICHBI TECTOBBIC 33JaHNUs TI0 BCEM TEMaM Kypca ¢ pe3yabTaToM He Hike 60%;

- BBITIOJIHEHBI TPH KOHTPOJIBHBIX pa0OThI HAa OILIEHKY HE HIKE «YAOBIECTBOPUTEIHHOY.



