[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OWO: Makcnmos Anekceit bopMBIHCTEPCTBO HAYKH M BBICIIEIO OBPA3OBAHMS POCCUMCKOM OEJEPALINA

LlomkHocTb: AMpekggp HeBANTRRYE 1P AR PEAB I RO ICAF 1 OMHOE OBPA30OBATEJILHOE YUPEXK/EHUE BBICIIETO OBPA3OBAHHS
[ata nognucanus: 23.05.2024 14:26:23

VHMKaNbHbIE MDOrDaMMHBIE KnI0u: «MOCKOBCKHWH MO/INTEXHUUYECKUN YHUBEPCUTET»
8db180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOBCKHH MOJIUTEX)

CDaKYJ'ILTeT XUMHYECKON TEXHOJIOTUHM U OMOTEXHOJIOTUH

. /A.C. CokooB /

ghelparr 2024,

PABOYASA ITPOTPAMMA JUCHUITJIMHBI

XUMHus

HanpapiieHre moaroToBKU/CrieualbHOCTh
20.03.01 TexnocdepHas 6e30MaCHOCTH

[Ipoduns/cnenuanuzaus
IK0J0THYeCKAasi U MPOU3BOJACTBEHHAsI 0€301aCHOCTh
IIpuponooxpaHubie OHOTEXHOJIOTHH

Ksanudukamms
bakanasp

®opmbl 00yUeHus
OYHasA

Mocksa, 2024 r.



PazpaGoraux(m): .

Homuent xabenpsr «Xumbuotex», o

KaHJI. XHM. HayK C.M. Kpamep

ITperropasarens kadepsi «XHMBHo*rex»“—)‘f o :‘_;S* . R 'omynos
CoriacoBano:

3aBeayromuii kadenpoit «Xumbuorexy,

K OMoJI. HayK C JL.U. CanutpuHHUK



w N e

Conep:xanue

enu, 3a1auu ¥ MIIaHUPYEMBbIE PE3YJIbTAThl O0YUCHHUS 110 TUCHUTITHHE . ....veevveeveeanreesieeeneenns 4
MecTo AUCUMILTUHBI B CTPYKTYpPE 00Pa30BATEIBHON MPOTPAMMDBI .....cvveeieeesieesieesnreesieeeeeenes 4
CTpYKTYpa U COJICPIKAHUE JUCIIUIIITIHBL . .....vvevvienteesieeeneessseesessnseesseessseenseessneesneesnneesnnssnseenns 5
3.1. Bunbl yueOHON PAOOTBI H TPYHOCMEKOCTD .....vivviteesressresseeseassesseasseassesseessessesseesseasessnessens 5
3.2. TeMaTHYeCKUU TUTAH U3YICHUS JTUCTIUTITHB .....vveenveesseeaneessireasessinesssesssneansesssnesnsesssnsannes 5
G TN @707 (S0 021 207 (530112 (0111201001 2121:) S 7
3.4. Temaruka CeMHHAPCKUX/TIPAKTHYECKUX M JTAOOPATOPHBIX 3AHATHH .....eovvvenviriiiiiarinieeines 9
3.5. Temarnka KypCOBBIX TPOCKTOB (KYPCOBBIX PAOOT) ..uvvveivrrreiirernsiriessireessireesssseesssnessssnesssnes 9
Y4eOHO-METOANYECKOE U HHPOPMAITMOHHOE OOCCIICUCHHEC ... .vvveevreeessreesireessiresssinesssneesnns 10
4.1. HopmatuBHBIC JOKYMEHTBI U I'OCTBI.....cviiiiiiiiiiiiiiie e 10
4.2, OCHOBHAS JIATCPATYPA +euvveeerrrressreessneessnsessssssssessssessssesssssesssssesssssssssssesssssessnsssssssesssnns 10
4.3.  JIOTIONTHUTEIBHAS JIATCPATYPA +..veuverveesreaseesseaseassesseesseassesseesseassesseesseassesssesseesessnesseensenses 10
4.4. DIEeKTPOHHBIC OOPAZOBATEITBHBIC PECYPCBI. . .cuveeurisresteasresseesseasresseesseesesseesseanesseesseesennes 10
4.5. JIumeH3MOoHHOE B CBOOOHO PACIIPOCTPAHIEMOE IPOTPAMMHOE O0CCIICUCHHUE . ............... 11
4.6. CoBpemeHHbIC IpodeccrOHaTbHbIE 0a3bl JaHHBIX U HH()OPMAIIHOHHBIE CIIPABOYHEIC
(637 (65 1)1 ST PP OPR PP OPRPRPTOT 11
MaTepuanbHO-TEXHUUCCKOE OOCCIICUCHUE ... vveiuvrreisrrressseeessteeessseessssesssssesssssesssssessssssssnssesnnes 11
METOAMYCCKUE PEKOMEHITALIIH «..vvevvvveessvesssseeesssseesssssssssesssssesssssesssssesssssesssssesssssesssssessnssessnes 12
6.1. Meroanueckue peKOMEH AU AJIsl IPENoAaBaTess 0 OPraHu3aIul O0YYCHHUS ............ 12
6.2. Meroanueckue ykazaHus Ui 00yJaromIUXCst IO OCBOCHUIO TUCIIUIIIHHBI ........ccvvrvvene.. 12
DOH OLIEHOUHBIX CPEIICTB uuvvveeessnreresssrseeesassssesesasssssessassseeesssssssssansseseesasssessssnsnneessannnnes 15
7.1. Metoabl KOHTPOJISI U OLICHUBAHUS PE3YIBTATOB OOYUCHMS ... cccvvvevreeieesnreesneesnreeseneeneenes 16
7.2. lllkana v KPUTEPHH OLICHUBAHHS PE3YTBTATOB OOYICHMM ..c.vvvvvivvenreiresieeienieesieennesnnenieas 16

7.3, OTICHOUHBIC CPEIICTBA -.veuuveerreesreesesaneaessesasseessesanseessssassesssesssseessssssseessesasesssessnsesssessnsesns 17



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

[lenpl0 OCBOGHUS AMCUUIUIMHBI «XHUMHUS» SBIgeTcsS (OPMHUPOBAHHE Yy CTYACHTOB
XUMHUYECKOM IOArOTOBKM IO BONPOCAM, CBS3aHHBIM C IPUMEHEHHEM OCHOBHBIX XHMHYECKHX
3aKOHOB, 3aKOHOMEpPHOCTEH IPOTEKAaHHWS XHMMUYECKHUX PpEaKUUHd i1 pPELeHUs KOHKPETHBIX
IPAaKTUYECKUX 3a/a4 B O0JIACTH HKOJIOTMYECKOH W NPOU3BOACTBEHHONW O€30IaCHOCTH, a TaKXkKe
IPUPOIOOXPAHHBIX OMOTEXHOJIOTUH.

3amaun  JUCLMIUIMHBL: CO3[JaHME TEOpeTHUYECKOW O0a3bl s OCBOEHMS IOCIEAYIOIIHUX
JUCLUIUINH, B KOTOPBIX PACCMaTpPUBAIOTCSl CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, a TaKXKe
METO/bI MX MOJY4YEHHUS M UCCIIENOBaHUs sl Haubosee 3(pPeKTUBHOTO MCIIOIb30BaHMs B 00JacTh
HKOJIOTUYECKOM U MPOU3BOJCTBEHHOM O€30MacHOCTH, a TAK)KE MPUPOTOOXPAHHBIX OMOTEXHOJIOTHIHA.

OOyuenue Mo AMCUUIUIMHE «XUMHs» HANpaBIeHO Ha (OPMUPOBAHUE Y OOYUYaAIOMIMXCS
CIICIYIOIMX KOMIETECHIIN:

Kox v HaumMeHoBaHue KOMIIETEH NI NHIuKATOPHI J0CTHKEHUST KOMIIETEH NN

VYK-1.  Cnocoben  ocymectBiath | UYK-1.1. AHamu3upyeT 3aaady, BBICHSAS €€
IOUCK, KPUTHUUECKUI aHAIM3 U CUHTE3 | 0a30BbI€ COCTABIISIOIINE.

uHpopmanuu, npuMeHsaTh cuctemuslii | UYK-1.2.  OcymecTBiasier MOWCK, KPUTHYECKH
HOJXO/ JUIsl pEeIlieHUs] MOCTABJICHHBIX | OLICHWBaeT,  00o0O0IIaeT,  CUCTEeMaTH3UpyeT U

3az1a4. pamKupyeT HHHOPMAIHIO, TPEOYEeMYIO Uil pEIICHUs
IIOCTaBJICHHOW 3aJ1a4H.
NYK-1.3. PaccmarpuBaer u npeajaraet

palMOHAJIbHBIE BApPUAHTBl PEIICHUS IOCTABICHHOMN
3aJ1a4M, UCMOJIb3YysI CUCTEMHBIN MOJAXO0MA, KPUTUYECKU
OLIGHUBAET UX JJOCTOMHCTBA U HEJIOCTATKH.

B pesyabTare ocBOeHHSI TUCHUIINHBI 00YUYAIOIIMIiCS 10/I7KeH

3HaeT O0COOEHHOCTH CTPOEHHMsI aToMa »3JIEMEHTOB, HCXOJsi U3 UX IIOJIOKEHUS B
NEPUOANYECKON CUCTEME; MPUPOJYy XUMUYECKOW CBSI3U B PA3IMYHBIX TUIIAX MAaTEpUANIOB, CBA3b
XMMHUYECKOI'0 COCTaBa ¢ MEXaHUUECKUMH, TEXHOJIOTHYECKUMU U JIP. CBOUCTBAMHU.

YMeer roTOBUTH PacTBOPbl XMMHUYECKUX BEILECTB 3aJJaHHOW KOHLIEHTPALMU; OMPEIENATh
M3MEHEHNE KOHIICHTPALMK BEIECTB IIPHU IPOTEKAHNN XUMHUUYECKUX TPOLIECCOB.

Bnapeer MeTonamu ornpeneneHus KOHIIEHTpaluu U pH pacTBOpoB BelECTB.

2. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMmbl

JlucuumiuHa OTHOCUTCSA K OCHOBHOM 4acTH, GOpMUPYEMOM y4acTHUKaMH 00pa30BaTENbHBIX
oTHoueHuii 61oka b1 «lucuummuasl (MOIyIN)».

JucuummHa Oa3upyeTcss Ha CIEIYIONIMX, NMPOWIESHHBIX JUCIUIUTHHAX: «buonorndeckue
OCHOBBI TEXHOC(HEPHOM 0€30MTaCHOCTH Y, « IKOJIOTHS».
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3. CTpykTypa U coaep:kaHue TUCHUTIUHBI

OO61mast TpyA0€MKOCTh TUCHIUTUIHHBI COCTaBIsEeT 6 3a4eTHBIX enquHull (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 W1 y4eOHOoi padoThl 4ACOR 1 >
1 | AyauTopHble 3aHATHS 102 48 54
B TOM YHCJIC:
1.1 | Jlexuuu 34 16 18
1.2 | CemuHapcKue/mpaKTHUECKUE 3aHATUS - - -
1.3 | JIabopaTopHbI€ 3aHITHS 68 32 36
2 | CamocTosiTesibHasi paboTa 114 64 50
3 | [IpomeskyToyHas 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
TpyaoemkocThb, yac
AyautopHas padbora =
D o g o E
Ne Pa3nensi/Temsl o = =2 . E & % g g
= = O 3= &=| 28| £ 8
n/n AUCIHILIMHBI @ = o7 E S 2 2] 3
= 8 |EE=Z| 22| EE| § &
= | 528 g8 £4] ¢
8|5 | 5% 3
©)
1 2 3 4 5 6 7 8
Cemectp 1 112 16 32 64
1.1| Beenenue 2
1.2| Pazgen 1. OCHOBHBIE XUMHUUYECKHUE
TIOHSTUS U 3aKOHBI. ATperaTHbIe 1 4
COCTOSIHHSI BEIICCTB.
1.3| Paznen 2. OCHOBHBIC KJIaCcChI 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
TEPMOJAMHAMHUKA.
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

pabora

2

N

(6]

~

1.9

Pa3nen 8. OxkucnurenbHoO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.

-

~ o

1.10

Paznen 9. Dnexkrpoxumuueckue
MIPOIIECCHI.

111

Pasgen 10. O0wmume cBoiicTsa
METAJUJIOB.

1.12

Paszgen 11. Meramisr d-cemeiicTra.

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

Karanu3z opranmyeckux peakiiuid.
CgoiicTBa OCHOBHBIX KJIACCOB
OpPraHMYECKUX COCTUHEHMIA.

2.3

AJIKaHbI, TIOJIYy4YE€HHE, CTPOCHUE,
cBoiicTBa. I{pKiI0anKaHbl.

2.4

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

2.5

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

2.6

MHOroaToMHbIE CHOUPTHI, IPOCTHIE
3¢upel: TONYYeHHE, CTPOCHUE W
CBOMCTBA.

2.7

[lonyyenue, cTpoeHuMe W CBOMCTBA:
THOCIIMPTOB, THO(EHOJIOB,
THO3(QUPOB.

2.8

[lonyuyenue, cTpoeHHEe UM CBOWCTBA
HUTPOCOEINHEHNH,
JIMAa30COeIMHEHNM, aMHUHOB.

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 =
22 | % | 54| 2
Ne Pa3zjesbl/TeMbl o < SEx| Ex| EE| SE
n/m AUCIHILTAHBI 3 = é; S El 98 22| 88
= 5§ | EEE 22| £2| g &
= | S£8 88| §4| ¢
S |5 | 5% 3
@)
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:xxaHue THCUUILTAHBI
Cemectp 1

BBenenne

XuMHUsl KaKk 4acTh €CTECTBO3HAHMS — HayKa O BEIIECTBAX M MX IpeBpauieHusX. Bujel
XUMHUYECKHX peakuui. CBA3b XUMHUM C JAPYrMMHM HayKaMH. 3HaY€HME XUMHM B (OPMHPOBAHUU
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 MpeBpallleHUsX. ATOMHO-MOJIEKYJIIPHOE yuyeHUe. 3aKOH
IIOCTOSIHCTBA COCTaBa. 3aKOH IPOCTBIX KPAaTHBIX OTHOLIEHUI. ATOMHBIE U MOJIEKYJISIPHBIE MAcCCBHI.
KonnuecTtBo BemectBa. 3akoH ABorajpo. 3aKOoH IpPOCThIX 00beMHbIX oTHolIeHui I'eii-Jlroccaka.
3aKOH SKBUBAJIECHTOB. ['a30BbI€ 3aKOHBI.

OcHOBHBIE K/1aCChl HCOPTAHUYECKUX COCIMHECHM .

Knaccudukanus Heopranmdeckux pemiectB. Kiaccudukanus peakiuii B HEOPraHUIECKOH
xumuu. Homenknarypa, rmojrydeHne U XMMHYECKUE CBOMCTBA HEOPraHMYECKUX BelecTB. OKCHIBIL.
OcHoBanust. Kucnotsl. AMdorepubie rupokcuipl. Couu.

Crtpoenue aToma.

WcTopus pa3BuTHs ydeHUs O CTpoeHUH aroma. KBaHTOBO-MeXaHHYecKasi MOJENIb CTPOCHUS
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 TPYIIIaX.

XHUMHYeCKas CBA3b.

Xumnueckas cBsizb. O6pa3zoBanue u cBoiictBa. [lomsipHocTs cBs3u. [lonsipusyemMocTs CBsI3M.
DOHeprusi W JainuHa CBsi3u. HampaBieHHOCTh KOBAJIEHTHOM CBsi3U. MexaHu3Mbl 00pa3oBaHUS
KOBQJIEHTHBIX cBsA3ei. OOMeHHbI MexaHu3M. JJoHOpHO-akuenTopHb MexaHu3M. Haceiaemocts
— CBOMCTBO KOBaJICHTHOM cBsA3U. MoHHasg xuMudeckas cBsI3b. MeTod BaJICHTHBIX CBsI3eidl. Meton
MOJIEKYJISIpHBIX opOuTaneil. Cs3bIBaromyMe U paspeixisomue opoutanu. Ilopsgok u sHeprus
CBS3M. OJIEKTPOHHbIE KOHQUIYpallUM MOJIEKyJd. Mertaminyeckas CBs3b. MEXMOJIEKYISIpHOE
B3auMozeiicTeue. Ban-nep-BaanscoBsl cumbl. BogoponHas cBa3p. Xumudeckas CBsI3b U CTPOCHHUE
BenlecTB. OOmIas XapakTEpUCTUKA KUJIKOTO COCTOSHUSA. XapaKTEpUCTHKAa CBOMCTB BEIIECTB B
TBEP/IOM COCTOSIHHUH.

XHuMHYeCKasi TEepMOJINHAMHUKA.

OcHoBHblE TOHATUA U omnpexnencHus. DyHKIUSA CcoOcTOsiHUS. BHYTpeHHAs sHeprus.
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. Peakuus benoycosa-)Xabotunckoro.
Xumunueckoe paHoBecue. [Ipunnun Jle-Illatense. @a3zoBbie paBHOBECUA. TepMHUUECKUI aHATH3.

PactBopsbl. /IucnepcHbie CHCTEMBI.

PactBopbl kak romoreHHsle cucteM. Boga. CrnocoObl BbIpa)keHHs COCTaBa PacTBOPOB.
PactBopuMoOCTh BeliecTB B Bojie. M3MeHeHNe SHTANBIIMU U SHTPOIUU MPpU pacTBopeHuu. CBoiicTBa
pa30aBIICHHBIX MOJEKYISAPHBIX pacTBOpoB. 3akoH Payns. [loHmkeHue TemnepaTypsl 3aMep3aHus U
MOBBIIICHUE TEMIIEPATYPhl KUTIEHUSI Pa30aBIEHHBIX MOJEKYISIPHBIX pacTBOpoB. Ocmoc. PacTBopbl
anexkTponutoB. CreneHp aucconuanuu. Jlucconuanus ciaaObIX 3JIEKTPOIUTOB. Teopusi CHUIbHBIX
NIEKTPONIUTOB. Peaknmu oOMeHa B pacTBOpax 3JICKTPONIHTOB. Boma kak crmaObIil AJIEKTPOIIHT.
Bonopoansiii  mokazatens. bydepHbie pacTBOpbl. I'mimponus comneil. JucrnepcHbIE CHCTEMBI.
Komnouansie pactBopsl. OOIue MOHATHS O JIUCIEPCHBIX cUcTeMaX. [IOBEpXHOCTHBIC SIBJICHUS.
CaMonpou3BOJbHBIE  MOBEPXHOCTHBIE  mpouecchl.  Aacopbuus.  CrpoeHue  JBOMHOTO
AIIEKTPUUYECKOTO CJI0S Ha TpaHuIle pajena (a3. DIeKTpHUecKue CBOMCTBA KOJUIOUHBIX PACTBOPOB.
MeTopl MONy4YeHUs KOJUIOMAHBIX pacTBOpoB. OuncTka KoutouaoB. MemOpaHbl 1 MeMOpaHHbIE
IPOLECCHl. YCTOMUMBOCTh KOJUIOMAHBIX cucTeM. Koaryiasnuss KOJUIOMAHBIX  PacTBOPOB.
Onrrueckre  CBOWCTBAa  KOJUIOMIHBIX  pacTBOpPOB.  CTPYKTYpHO-MEXaHHYECKHE  CBOWCTBA
JUCIIEPCHBIX CUCTEM.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH.

Omnpenenenve creneHu okucieHus. OkuciaeHue U BoccraHoBieHue. (CocTaBieHue
YpaBHEHUU OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTos anekTpoHHoro Oananca. MonHo-
AJIEKTPOHHBIA OanmaHc. TuIBl OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX peakuui. OKucIuTeabHo-
BOCCTAHOBUTEJIbHBIE SKBUBAJICHTHI.

JIeKTPOXUMHUSL.

Bo3HukHOBeHME CKauka TOTEHIMAla Ha TPaHULE METAUI-PacTBOpP  DJIEKTPOJIMTA.
OnekTpoJHble noTeHuuansl. ["anpBannueckuii anemMenT Jlanuang-Akoou. 3mepenue aneKTpoaHbIX
MOTEHIMAIOB. DJIEKTPOAbl cpaBHeHUsA. YpaBHeHUue HepHcra. OKUCIUTENIBHO-BOCCTAHOBUTEIbHBIE
NEKTPOJbl. XHMMHMYECKHE MCTOYHUKM Toka. Koppo3us wmertamoB. XuMHYECKas KOPPO3Hs.
DnekTpoxumuyeckas kopposus. [laccuBHocTs MeTasuia. 3ammra METAIIOB OT KOPPO3UHU.

OO0mme cBoiicTBa METAJLIOB.

[lonoxxeHne MeTauioB B NEpUOAMYECKOM cucrteMme. Kpucramimyeckoe CTpoeHue.
®uznyeckue CBOMCTBa MeTawioB. Meramumueckas cBs3b. llomyuenue wmetamioB. OO6mue
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 xapakTepucTUKAa OPraHuYeCKUX COeAMHEeHH i

OTnuuuTeNnbHBIE 0COOEHHOCTH OPTaHUYECKUX COeTUHeHUN. Teopus XMMUYEeCKOTO CTPOSHUS
opranuueckux coenuHeHui. Kiaccudukauus opranndyeckux coenuHeHuil. Homenkiatypa
opraHudeckux coequHeHuil. Krnaccupukanus peakuuii B OpraHMYecKOM XUMHMM: pPEaKLUH
3aMeUIeHUs], TPUCOETUHEHMS], OTILEIUICHNS, TOJMMEPU3aIiH, MMOJMKOHACHCAUN, N30MEPU3aIIIH.
['oMonuTHYECKHE U TETEPOTUTHUECKHUE PEAKIIMH.

AJIKaHBI

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

HenpenenbHble 1 apoMaTHYeCKHE YIJIEBOAOPOABI

[Tonydenue, cTpoeHue, CBONCTBA aJIKEHOB, AJIKUHOB, ajlkaaueHoB. OCOOEHHOCTH CTPOCHHUS
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 CBEAECHUE KUCIOTHBIE CBOMCTBA. Peakuuu 3amereHus
THJIPOKCUIIBHOM TPYIIbI, OKUCIEHUS, TUApaTandud. MHoroatromHbele crnupthbl. [IpocTsie 3QuphI.
[Tonydenue, CTpO€HUE U CBOMCTRBA.

Cepoconep:xanye oprannyecKkme coeiMHeHus!

ITonmyyenue, cTpoeHHe U CBOMCTBA: THOCIIUPTOB, THO(EHOIIOB, THOIDUPOB.

A3otcoaeprxkamue pyHKINOHATbHbIE IPOM3BOAHbIE

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

AJIbieru/ibl, KeTOHbI, XHHOHBI H KAPOOHOBbIE KUCJIOTHI

Anbreruapl M KETOHBI: TOJIyY€HHE M CBOMCTBa (peakuuu co ciaabbIMU W CHIJIBHBIMHU
HyKJIeO(hUIaMHU, OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakiiy). KapOoHOBbIE KMCIOTHL: MOJyYEHHUE,
CTPOEHHUE U CBOMCTBA, IPOU3BOIHBIE. APOMAaTUYECKUE ATIBJETU/IbI U KETOHBI.

I'eTepoumkianyecKkne coeAHHEHUs

DneMeHTOOpraHndeckue coeanHeHusi. OcOOEHHOCTH CTPOCHHUS, TIOTYIEHUS U CBOMCTB.

JJIeMeHThI OHOOPTraHMYeCKO XMMUH

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

34  TemaTnka ceMHHAPCKHX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHIA

3.4.1. CemuHapCcKue/IPaKTUICCKUEC 3aHATHS
He npegycmoTrpensl.

3.4.2. JJabopaTopHbI€ 3aHATUS

Cemectp 1

JlabopaTtopHas pabota 1. OnpeneneHue TerioBoro 3p@exra peakiiuu HeUTpaTu3aluu.

JIaboparopHas padota 2. CKOpocTh XUMUYECKHX peakiuii. Karanus.

JlabopaTtopHas pabota 3. CUibHBIE U CITa0BIE SJIEKTPOJIUTHI.

JIaboparopHast pabota 4. OKHCIUTEIHHO-BOCCTAHOBUTENLHBIE PEAKIIUU.

JlabopaTtopHas pabota 5. DIeKTPOIu3.

JIabopartopHas paboTa 6. DeKTpoXuMUu4ecKasi KOppo3usi.

JlabopaTtopHas pabota 7. O01ire CBONCTBa METAJIJIOB.

JlaboparopHas pabota 8. CBoiicTBa coenHeHHU# 0-MeTasoB.

JIaboparophas pabota 9. KomruiekcHbie coerHeHus d-MeTaslIoB.

Cemectp 2

JlabopaTtopHas pabota. [lonydeHue u cBOMCTBA MPEACIBbHBIX YIIIEBOIOPOI0B

JIaboparopHas pabdota. [TomyueHnue u cBOKCTBa HEMPEAEIBbHBIX YTIEBOIOPOIOB

JlabopaTtopHas pabota. beH3011 1 ero XuMHUYeCKHe CBOMCTBA

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

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

3.5 TemaTuka KypcOBbIX IPOEKTOB (KYPCOBBIX padoT)
He npeagycMmotrpensl.
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4, Y4eOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeUeHue

4.1  Hopmatusnble 1okyMeHTbI H [OCTb1
HET

4.2  OcHoBHas JuTepaTypa

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

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

3. Jlymeiiko, T.I'. BBemenue B oOmyro xumuio / T.I. Jlymeiiko ; MuHHCTEPCTBO
obpazoBanusi U Hayku Poccuiickoit ®denepanuu, denepaibHOE TOCYJaPCTBEHHOEC aBTOHOMHOE
o0Opa3oBaTeNbHOE  YYPEXKICHHE  BBICHIErOo  mpodeccuoHanbHOro  obpazoBaHust  «HOXHBIN
dbenepanbuplii  yHuBepcuteT", Xumuueckuil ¢akynbTeT. — PocroB-Ha-Jlony : WM3parenbcTBO
HOxHoro denepanproro yausepcuteta, 2010. — 232 ¢. — Pesxxum noctyna: no moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlonmoJHUTEJIbHAs JIUTepaTypa

1. MapteiHoBa, T. B. ®usnueckast xumus : yuebnoe nmocoodue / T. B. MapteiHoBa. - 2-¢ usn.,
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. MaprteinoBa, T. B. Ilpaktukym mo Heopranwueckord xumuu / T. B. MapteiHoBa. - M. :
VYH-T MAaIIMHOCTPOCHHS, 2013. - 60 C.- 45 31 pec. Pexum
nocryma:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MaprteiHoBa, T. B. 3ammura MeramioB oT koppo3uu B aBromoOuiectpoenuu / T. B.
MaprtbiHoBa. - M. : YH-T MamuHocTpoenus, 2013. - 132 c.- 35 sk3

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

6. 3pik, H. B., l'ogysoB, E. b., ApramonoBa, 1. B. ®yHKIIMOHAIEHEIE HAHOMATEPHAIIHI :
nonydenue u cBoiictBa / H. B. 3pix, E. b. I'onynoB, . B. ApramonoBa. - M. : VH-T
MamuHocTpoeHus, 2012. - 128 ¢.-90 k3.

7. MaprteinoBa, T. B. 3amanus ans camocrositensHoi pabotsl / T. B. MapteiHoBa. - M. :
MITY  «MAMW», 2010. - 120 c. - 230 »smpec. Pexum  nmocryma:
http://lib.mami.ru/lib/content/elektronnyy-katalog

4.4  DuekTpoHHBbIE 00pa3oBaTe/ibHbIE pecypchl

[IpoBenenue 3aHATUHN U aTTECTAllM BO3MOXHO B TUCTAHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHUCTEeMBl JUCTaHIMOHHOrO oOyueHus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:

Hazsanue 0P Ccpuika Cemectp

XuMus 1 (I)I/ISI/I‘-ICCKaSI XHUMUA

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

OpFaHI/IquKaH XUMUA OJ11
CTYICHTOB, O0yYaroIUXCs MO
HaMpaBJICHUIO TIOATOTOBKH https://online.mospolytech.ru/course/view.php?id=563 2
20.03.01 "TexnocdepHast
6e301macHOCTh"

Pazpabotannsiit JOP BKiIIOUaeT TPEHUPOBOYHBIE U 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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[Mopsiiok mpoBeneHuss pabOT B JUCTAHIIMOHHOM (hOpMaTre YCTaHABIUBAETCS OTACIbHBIMH
PacopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH paboTe W/WiIH IEHTPOM ydeOHO-METOINYECKON PabOTHI.

HHTEepHET-peCypChl BKIIIOYAOT YYeOHO-METOJNYECKHE MaTepHalbl B 3JEKTPOHHOM BHJIE,
npeCTaBICHHbIE Ha caiiTe « MOCKOBCKHIA MOJIMTEXHUYECKUI yHUBEpCcUTET» https://mospolytech.ru/
B pasneine «bubnuoreuno-urdopmaimonnsiii ieHtpy» (https://lib.mospolytech.ru/).

45  JIMueH3MOHHOE U cBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrniedyeHne
MoitOduc — poccuiickas KoMmaHHsA-pa3zpabOTIMK Oe30MacHBIX O(GUCHBIX PEIICHUN s
OOIIIeHUsT ¥ COBMECTHOM paboThl ¢ tokyMmeHTamu (AnbTepHatuBa MS Office) https://myoffice.ru/

4.6  CoBpemeHHble mpodeccHOHATbLHBIE 0a3bl JaHHBIX W HHG(POPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. http://www.fips.ru — ®enepaibHbIil KHCTUTYT MPOMBIIIJICHHON COOCTBEHHOCTH (JIOCTYII K
MOJIHBIM TEKCTaM POCCHUUCKHX IMAaTEHTHBIX JOKYMEHTOB ¢ 1924 r., x 6a3ze maHHbIX pedeparon
MOJIC3HBIX MOJIETICH, 0a3e JAaHHBIX POCCUNCKHUX MPOMBIIUICHHBIX 00pa3I0B U IPYTUM PeCypcam);

2. https://docs.cntd.ru/document/1200008231 — OCT P 51330.5-99 (MDK 60079-4-75)
«MetoJ ompe/ieNIeHUsT TEMIIEPATypPhl CAMOBOCILIAMEHEHUS,

3. https://docs.cntd.ru/document/1200001534 — T'OCT P 22.0.08-96 «be3omacHOCTh B
YpE3BBIYAMHBIX CUTyalUsAX TeXHOreHHbIE 4Ype3BblYAlHbBIE CHTyauuu. B3psiBel. TepMmuHbl H
oTpeieNICHUs»;

4. https://docs.cntd.ru/document/1200121998 — T'OCT 31610.0-2014 «B3psiBoOIacHbIe
CpeIbI»;

5. https://docs.cntd.ru/document/1200004802 - I'OCT 12.1.044-89
«IToxkapoB3pBIBOONACHOCTH BEIIECTB M MarepuanoB / HomeHkmatypa moka3aTteneid 1 METOIbI UX
OTIpEICIICHU S

6. http://www.chemnet.ru/ — Ilopran ¢QyHIaMEHTaIBLHOTO XHMHUYECKOrO 0Opa30BaHUs
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 — PI'b Poccuiickas rocyaapcTBeHHasi OnOIMoTeKa,;

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

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

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

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

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

S. MarepuanbHO-TeXHHYECKOe o0ecnedyeHue

Aymuropun u nabGopatopun kadenpsl «Xumbuorex» IIK-411, I1K-433 obGopynoBaHb
KOMITBIOTEPHOU U MMPOEKTHON TEXHUKOM.
Jlnst mpoBeieHus 1abopaToOpHOro MpakTHKyMa Ha COBPEMEHHOM YpPOBHE IPH BBIIIOJIHEHUHU
1ab0paTOPHBIX padOT MPEAYCMOTPEHO UCTIOIB30BAHKE CIEAYIOIIETO 000PY/IOBAHUS:
1. AKBaguCTUILIATOP.
. AHaTMTUYECKHE BECHI.
. TeXHUUYECKHUE BECHI.
. DIIEKTPUYECKUI MOTYPOBOAHUKOBBIN BBIIIPSIMUTEIb.
. MunnmamnepMeTpsl.
. CymmnpHbIi mkad.
. @TOPOIIACTOBBIE KAJIOPUMETPBHI.
. TepmomeTpel.
. DIEKTPOIU3EPHI.

O 03O N B~ 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/

12

10. pH-meTp-nuoHoOMeETpHI.

11. Cnekrpodoromerp CD-56.

12. UK-®ypbe CIEKTPOMETP C MPECCOM PYUHBIM I'MIPABIMUECKUM.

13. ®oromerp KOK-3-01 dhoTosnekrpruyueckmid.

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

15. Ilorpyxnoii tepmoctar-uupkyisitop LOIP LT-208 u TepMocTar HUPKYJISIIIAOHHBINA
BT3-2.

16. ABromaruueckuii Tutpatop TitroLine Alpha.

17. Ilorenuuocratr mapku [PC PRO-M.

18. HoytOyk ¢ ycranoBienasiMu cpeactBamu MS Office PowerPoint.

19. MynbTUMEIUNHBIN IPOEKTOP ¢ NEPEHOCHBIM IKPAHOM.

20. CnextpomeTp aromHO-abcopOumronnsiii «KKBAHT-2A»

21. BoITsDKHBIE TIKAQBHI.

6. MeToanyeckue peKoOMeH AU

Mertoarka mpenoiaBaHus IUCHUIUIMHBI «XUMUS» W peau3als KOMIIETEHTHOCTHOTO
MOJX0JIa B M3JI0KEHUM U BOCHPHUITHHA MaTepHalia MpeayCMaTPUBACT HCIIOIH30BAHUE CIICTYIOIINX
AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MTPOBEACHUS ayJAUTOPHBIX U BHEAYAUTOPHBIX 3aHITHH:

— ayIMTOPHBIE 3aHIATHS: JICKIIUH, TAOOpaTOpHBIE pabOTHI, TECTUPOBAHUE;

— BHEAYJMTOPHBIC 3aHATHUS: CAMOCTOSATEIILHOE H3YYCHUE OTICILHBIX BOPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

6.1 MeToanueckne peKOMEHIAMN VIS MPENoIaBaTeisi 10 OPraHu3alHu 00yYeHUsI

ConepxkaHre METOAMYECKMX PEKOMEHIAIMK IS TPEIOAaBaTeisi Pa3MElICHbl B pasjelic
«6.2 Metoandeckne peKOMEHIAIMH )1 O0yJarOmUXCsl TI0 OCBOSHUIO JTUCITUTUIMHED) HACTOSIICH
paboueii mporpamMmmel.

[IporpaMmma coctaBieHa B COOTBeTCTBHH C  DelepaibHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM BBICIIET0 00pPa30BaHUs 10 HAIPABJICHUIO MOATOTOBKU OaKajIaBpOB
20.03.01 TexnocdepHast 6€30MaCHOCTb.

6.2 MeToauueckue yKa3aHus I 00y4AKIIUXCHA MO0 OCBOCHUIO TUCIHUTLINHBI

JucuumninuHa TpeaycMaTpuBaeT JIGKIMM U j1abopaTopHble 3aHsATHS. l3yuenue Kypca
3aBepiaercs sk3aMeHoM (1 u 2 cemectp).

YcnemHoe wu3ydeHue Kypca TpeOyeT TOCeIleHus JeKIUW, aKTUBHOM paboThl Ha
MPaKTUYECKUX (CEMUHAPCKU) 3aHATHUSX, BBIMOJTHEHNE BCEX MTPAKTUUYECKUX PAOOT, BBITIOJHEHUS BCEX
yueOHBIX 3aJJaHUi MTPenoAaBaTesi, O3HAKOMJICHUS! C OCHOBHOM U JIOMOTHUTENBHOM TUTEPaTypPO.

Bo BpeMs nekmuu CTyeHT JOKEH BECTH KPAaTKU KOHCTIEKT. PaboTa ¢ KOHCTIEKTOM JICKITHIA
IpernoiaraeT MPOCMOTP KOHCIEKTa B TOT e JeHb mocie 3aHatuid. [Ipum sTomM HeoOxoaumo
MMOMETUTh MaTEPHAIIbl KOHCIIEKTa, KOTOPHIE BBI3BIBAIOT 3aTPyAHEHUs Il moHuMaHus. [lpu sTom
oOyJaromuiicss JOHKEH CTapaTbCs HaWTH OTBETHI Ha 3aTPYAHUTENbHBIE BOMPOCHI, HCIOIB3YS
pexomeHayemyro iureparypy. Eciu eMy camocTosiTensHO HE yAaloch pa3o0parbcs B MaTepuale,
HeoO0XoauMO cPOpMYITHPOBATH BOMPOCHI M OOpAaTUTCS 3a MOMOIIBI0 K TIPENojaBaTelo Ha
KOHCYJIBTAIIH WJTH OJVKAUIIIEeH JICKITHH.

OOyuaromeMycsi HEOOXOIUMO PETYISAPHO OTBOJAUTH BPEMS ISl TOBTOPEHHS PO IEHHOTO
MaTepuaa, MpoBepsIsi CBOM 3HAHMS, YMEHUS U HaBBIKHM TI0 KOHTPOJIBHBIM BOITPOCAM.

JlaGopaTopHble 3aHATHS COCTABIIOT BAXHYIO YacTh MPOPECCHOHATHHOW MOATOTOBKH
ctyneHToB. OCHOBHAs 1€J1h MPOBEJCHUS MPAKTUIECKUX (CEMHUHAPCKUX) 3aHATHI — (hOpMUpOBaHUE
y CTYACHTOB aHAIUTUYECKOTO, TBOPUECKOTO MBIIUICHUS IYyTeM MPUOOPETeHUS MPAKTUIECKIX
HaBBIKOB.
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Metoanyeckue yka3zaHHs K MPaKTHUYECKUM (CEMHUHAPCKUM) U JIAOOPATOPHBIM 3aHATHSM I10
JTUCIUIIIIMHE Hapsiay ¢ paboueil mporpaMmoil U TpadukoM ydeOHOTo Mporecca OTHOCATCA K
METOAMYECKHM  JOKYMEHTaM,  ONpEACISIOIMMM  YPOBEHb  OpraHM3allid M KadyecTBa
00pa30BaTeNILHOTO Mpolecca.

Baxmueiimeii cocraBisonei 10001 (opMbl MPAKTUYECKUX 3aHATHHA SBISIOTCS YIPAKHEHUS
(3amanust). OcHOBA B yNpaKHEHUH — IIPUMEP, KOTOPBIN pa3dupaercs ¢ MO3ULMHA Teopuu, pa3BUTOM
B Jiekuuu. Kak nmpaBuiio, 0CHOBHOE BHUMAaHUE yaeseTcss (GOPMUPOBAHUIO KOHKPETHBIX YMEHUH,

HaBBIKOB, YTO U OINpENeNsieT COJAepkKaHHUE ACATENbHOCTH CTYIAEHTOB — peElleHHE 3ajad,
rpaduueckue padOThl, YTOUHEHHE KATETOPHA W TOHATUH HAYKH, SBISIOMUXCSA MPEINOCHLUIKON
IPaBUIBHOTO MBIIICHUS U PEUU.

[TpakTryeckue (ceMUHApCKUE) U JTa0OPATOPHBIC 3aHSATHS BBIIOIHAIOT CIEAYIOIINE 3a1auu:

— CTUMYJIUPYIOT PpEryJlspHOE H3y4Y€HUE PpEKOMEHJYyeMOW JMTepaTyphl, a TaKxKe
BHUMATEIbHOE OTHOIICHUE K JICKHIMOHHOMY KYpCY;

— 3aKpeIUIAIOT 3HAHUSA, I[OJY4YEHHbIE B IIpPOLECCE JIEKLIMOHHONO OOy4YeHHs W
CaMOCTOSITENIbHOW PabOThI HaJI TUTEPATYPON;

— pacmmpsoT 00beM NPOPECCUOHANBHO 3HAUUMBIX 3HaHUH, yMEHUH, HaBBIKOB;

— MO3BOJISIOT MTPOBEPUTH MPABMIIBHOCTD PaHee MOJTyYSeHHBIX 3HAHHIH;

— IPUBUBAIOT HABBIKU CAMOCTOSITEIILHOI'O MBIIIJICHHSI, YCTHOT'O BBICTYIIICHHUS;

— CIOCOOCTBYIOT CBOOOTHOMY OTIEPHPOBAHUIO TEPMUHOJIOTHEH;

— IPEJOCTABIISAIOT MPENOJAaBaTEeN0 BO3MOXKHOCTh CHUCTEMATHYECKH KOHTPOJIMPOBATH
YPOBEHb CaMOCTOSITEIbHOW PabOTHI CTYACHTOB.

IIpu moAroToBKe K MPAKTUYECKUM 3aHATHSIM HEOOXOAUMO MPOCMOTPETh KOHCIEKTHI JIEKLIUH
U METOJWYECKHE yKa3aHHs, PEKOMEHJOBAaHHYIO JHTEPATypy IO JAaHHOW TeMe; MOJITOTOBUTHCS K
OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

3a 10 MMH. 10 OKOHYAHHWsS 3aHATHUS TpENojaBaTelb IMPOBEpsSET 00bEM BBHIMOJIHEHHOW Ha
3aHATUM pabOThI U OTMEYAET pe3yJIbTaT B paboyeM KypHaje.

OcraBiiviecss HeBHIIOJHEHHBIMHA MYHKTHI 33JJaHUSI TPAKTHYECKOTO 3aHATHS CTYACHT 00s3aH
J0JIeNIaTh CAMOCTOSATENbHO.

[locne mpoBepkM OTYeTa MPENoAaBaTeNlb MOXKET MPOBOJUTH YCTHBIM WM MHCbMEHHBIN
OIIPOC CTYAEHTOB JUIsl KOHTPOJII YCBOCHHSI MU OCHOBHBIX TEOPETUYECKUX U MPAKTUUECKUX 3HAHUHI
10 TeMe 3aHATHUS (CTYAEHTHI JOJDKHBI 3HATh CMBICH TOJYY€HHBIX UMM PE3yJIbTaTOB M OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI) € MOCJIEAYIOLUIUM BbICTABJICHUEM OLIEHKH 3a MPAKTUYECKOE 3aHATHE.

[Tpu moaroToBKe K 1aOOPAaTOPHBIM 3aHATUSM HEOOXOIUMO JIETATLHOTO pa3o0paTh BOIMPOCHI
JIEKIIMOHHOT'O Kypca 0 U3y4aeMol TeMe.

CrynenTam cienyer:

- 03HAKOMHUTKCS ¢ BOIIPOCAMH U 33JJaHUAMU JIAOOPAaTOPHOTO 3aHATHS;

- HamMcaTh 3aroTOBKY K JIA0OpaTOpHOi paboTe;

- JI0 OdYeperHOro JabopaTOPHOIO 3aHATHS IO PEKOMEHJIOBAaHHBIM JIUTEPaTYPHBIM
HCTOYHHKAM IpOpadboTaTh TEOPETUICCKUN MaTepHa, COOTBETCTBYIONIEH TEMbI 3aHSTHUS;

- NpPU TOATOTOBKE K JIAOOPAaTOPHBIM 3aHATHSM CleAyeT 00s3aTeIbHO HCMOJIb30BaTh HE
TOJILKO JICKINH, YIEOHYIO JTUTEPATYPY;

- B XOZIe BBINOJHEHMs J1aOOpAaTOPHOIO 3aHATHUS 3alucaTh B TETpajab JUIsl JIAOOPATOPHBIX
paboT Bce HaOMIOJCHHS, XUMHUYECKHE PpEaKIH, HEOOXOJWMbIE KOHCTAHTHI, J1aTh KOHKPETHHIE,
YeTKHE OTBETHI Ha ITOCTABJICHHBIE BOTIPOCHI;

- B KOHIIE 3aHSTHS CIAaTh OTYET M0 JJabopaTopHOIl paboTe Ha MPOBEPKY MPETIOaBATEIIO

[Ipuctynas k Ja0OpaTOpHBIM 3aHATHUSAM, CTYACHTHl 3aHMMAIOT IIOCTOSHHBIE MecTa 3a
yueOHbIMU cTOJamMH. PaGouee MecTo cTyneHTa JO0KHO ObITh 000pYZI0BaHO BCEM HEOOXOIUMBIM
JUIs BeITIOJIHEHUs! paboThl. Ha paboueM cTosie He JOKHO OBITh HUKAKHX JIMIITHUX MTPEIMETOB.

CamocrositesbHass padora cryaentoB (CPC) no nucuuruivHe Urpaer BaKHYIO POJb B
X0JIe BCEro yueOHOro mporecca. MeToauueckue MaTepraibl U peKOMEHAAU Uil o0ecredeHus
CPC roroBsTcs mpernoaBaTeseM U BBIIAIOTCS CTY/ICHTY.
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[Ipu camocTosITeNnsHOM TPOPaOOTKE AOMAIIHUX 33aJaHUN W HANUCAHWS WHIAWBHIYATbHBIX
paboT CTyACHTaM pPEKOMEHAYETCS I0Jb30BaThCcsl  OMOIMOTEUHBIM  (OHAOM  JUTEPATYPHI
(yueOHMKaMH ¥ TEPUOJMYECKUMHU H3JaHUSMH), a TaKKe METOJWYECKUMHU YKa3aHUSIMH IO
BBIMIOJTHEHUIO CAMOCTOSITEIIbHBIX M MPAKTUYECKUX PaldoT.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Bo3moxHO nmpoBeieHre 3aHATHI U aTTEeCTalMi B IUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHHEM
CHCTEMBI JUCTAaHIMOHHOTO oO0yueHus ynuBepcurera (C/1O-LMS) Ha ocHOBe pa3zpaboTaHHOTO
kadeaporr «Xumbuorex» snekTpoHHOr0 oOpaszoBarenbHOro pecypca (D0P) (cm. mynkr 4.4
HACTOSIIEH pabodeil mporpaMmel).

[Topsanox mpoBeneHus padOT B AMCTAHIMOHHOM (popmare YCTaHABIMBAETCA OTAEIbHBIMU
pacmopsHKeHUSIMH ITPOPEKTOpa MO yUeOHOU paboTe U/ IEHTPOM y4eOHO-METOINIECKOM PaboTHI.

IToaroroBKka K KOHTPOJLHOM padoTe

KonrponpHast pabora — OOMH U3 BHJOB CaMOCTOSATENIBHOM pabOTHI  CTYIEHTOB,
HAIPaBJICHHBI Ha BbBISBICHUE YpPOBHS YCBOEHHS YyueOHoro Martepuana. [lepen Hammcanuem
KOHTPOJILHOM Pa0OThI CaMOCTOATENBHO M3YyYUTE KOHCHEKT JIEKIUi, KOHCHEKTHl K CEMHUHApPCKUM
3aHATUAM, Y4eOHYI0, CIEUMAJIbHYI0O HAY4YHYIO JIUTEparypy. OTO MO3BoIUT Bam oBianetsh
KOMILJIEKCOM OCHOBHBIX HaBBIKOB M MPHEMOB aHaJH3a, 0000IEHHS, KIacCH(UKAIIUH TTOTyYeHHON
uH(poOpMalliK, KOTopasi MOMOXET B JanbHelieill mpodeccnoHansHoi aesreiabHocTu. [Ipu urenun
y4eOHON W JIOTIONHUTENFHOW JIUTEPaTypbl PEKOMEHIYETCS BECTH 3aIllMCH: JeNlaTh BBIMHCKH,
COCTaBIISITh KOHCIIEKTHI, aHHOTAIlMU, BHOCUTh HOBBIC TMOHATHSA B CJIOBaph TePMHUHOB. B mporecce
BBINIOJIHEHUS] KOHTPOJIbHOW pabOThl MOKHO MOJIb30BaThCsI CIIPABOYHOM JIUTEPATYpPOH.

IMoaroroBka K 3K3aMeHy

DK3aMeH — 3TO 0/iHa U3 (POPM MTOTOBOW OTYETHOCTH CTYJAEHTA 110 M3YUYEHHON TUCHIUIUINHE.
OrpomMHyI0 pOJb B YCHEHUIHOW TMOJATOTOBKE K SK3aMEHY WrpaeT NpaBHIIbHAs OpraHU3alus
HOJTOTOBKH K HeMy. PekoMeH1yeTcst ipu MOATOTOBKE K 9K3aMEHY ONUPATHCS Ha CIEAYIOMINN TUIaH:

1. IIpocMoTpeTs mporpaMMy Kypca, € LENbi0 BbISBICHHsS Hanboyiee MPOOJIEMHBIX TEM,
BOIIPOCOB, KOTOPBIE MOTYT BBI3BaTh TPYJHOCTH IIPH MOJTOTOBKE K 3aUeTy.

2. Pemarp 3amaHus, MpenjoKeHHbIe B y4eOHO-MeToAnueckoM komriuiekce. [Ipu stom s
3 PEKTUBHOTO 3aKpeIuieHUs] HHPOPMAIUHY MIEPBBIN pa3 0e3 UCTIOIb30BaHUS YUEOHBIX MaTEPUAIIOB,
BTOPOI1 pa3 ¢ UX UCIOJIb30BAHUEM.

[Ipu BBIMOTHEHWH TEPBBIX JBYX IYHKTOB IUIAHA CTYACHT MOJYYUT BO3MOXKHOCTH OIICHUTH
CBOM 3HAHHS U HABBIKU MO MPOCITYIIAHHON NUCIUIUIMHE U COPHUEHTUPOBATHCS TMPH IIIAHUPOBAHUU
o0BbemMa MOATrOTOBKH.

1. Tembl HEOOXOAMMO M3y4aTh IOCIEIOBATEIbHO, BHUMATENbHO OOpalias BHUMaHUE Ha
OTIMCaHKME BOIPOCOB, KOTOPHIE PACKPHIBAIOT €e cojaepkaHue. HaumHath HEOOXOOMMO C TEepBOU
TEMBI.

2. Ilocne paboThl HaA MEPBOM TEMOM HEOOXOAMMO OTBETUTh HAa KOHTPOJIbHBIE BOIPOCHI K
TE€Me M PEIINTh TECTOBBIC 3aJaHMs K HEH.

3. Ilocne n3yueHus BceX TeM CTYIEHTY PEKOMEHIyeTCsl OTBETHTH HAa KOHTPOJIbHBIE BOTIPOCHI
M0 BCEMY KypCYy.

Heo6xomumMo moMHUTH:

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

2. Bbl [omKeH TOKa3aTh HAaBBIKM TPAMOTHOTO BIIAJCHHS TEPMHUHAMH, 3HATh WX
OTpeieNIeHusl.

3. YMeTh pemrate 331a4u 10 pa3InyHbIM pa3ziesiaM TEOPUH TOPSHUS U B3PbIBA.
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Bua yueOHbIX
3aHATHH

JeATeIbHOCTD CTY/ACHTA

Jlekusa

Hanucanue KoHCHeKTa JIEKIUM: KpaTKO, CXEMaTHYHO, MOCJeI0BaTEIbHO
(UKCUPOBaTH OCHOBHBIC TOJOXKEHUS, BBIBOJBI, (HOPMYIHUPOBKH, 0O0O0OIICHHUS;
[IOMEYaTh BAXKHBIE MBICIH, BBIACIATH KJIHOUEBbIE CIOBa, TepMuHBL. [IpoBepka
TEPMHHOB, IOHATUN C MMOMOUIBIO SHIUMKIIONEINM, CIOBAapPEN, CIPABOYHUKOB C
BBINKMCBIBAHUEM TOJKOBaHUM B TeTpajb. OO003HaYeHHE BOIPOCOB, TEPMHHOB,
MarepHaia, KOTOpbIE BBI3BIBAIOT TPYIHOCTH, IIOMCK OTBETOB B PEKOMEHIYEMOM
auteparype. Ecin camocTosTeNnbHO HE ymaercst pa3oOparbesi B Marepuaie,
HE00X0uMO COPMYIMPOBATH BOIPOC U 33AaTh MPENOJABATEII0 Ha JICKLIUU
WIY Ha IPAKTUYECKOM 3aHITHH.

JlaboparopHas
pabora

JlaGopatopHbie paOOTHI TMO3BOJIIOT HAYYUTHCS NPUMEHATH TEOPETHUYECKUE
3HaHUS, MOJIYYEHHbIE Ha JIEKLMU NPU PEIICHUH KOHKPETHBIX 3a1ad. UToObl
HauOoJiee PpalUUOHAIBHO M IIOJHO HCIOJb30BATh BCE  BO3MOYKHOCTH
7a00paTOPHBIX JI HOATOTOBKM K HUM HEOOXOIMMO: cliefyeT pa3o0paTh
JEKIHIO 110 COOTBETCTBYIOIIEH TEME, O3HAKOMHUTICS C COOTBETCTBYIOILUM
pa3zenoM  y4yeOHUKa, HpopaboTaTh JONOJHUTEIbHYIO JIUTEpaTypy U
VCTOYHUKH, PEUIUThH 33141 U BBIIOJHUTH IPYTrUe NUCbMEHHbIE 3aJaHMSL.

CamocTosaTenbHas
paborta

CamocrosTenbHas paboTa CTYIEHTOB CIIOCOOCTBYET IIyOOKOMY YCBOEHUS
yueOHOro  MaTepuajsa W pa3BUTUIO  HABBIKOB  €CaMOOOpa30BaHMSL.
CamocrosTenbHas padoTa npearnoaraeT ciaelyrolue COCTaBIs0IINeE:

- pabora ¢ TEKCTaMHu: Yy4YEeOHHMKAMH, CIPABOYHUKAMH, TOMOJHUTEIHHON
JUTEPATYPOH, a TaKKe MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBITTOJIHEHUE TJOMAITHUX 3aJIaHAH U PacueTOB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSITEIEHOTO H3Y4EHHUS;

- yyacTue B paboTe CTy/IeHYECKUX HAyYHBIX KOH(PEPEHIIHHA, OJMMITAAT;

- HOATOTOBKA K NPOMEKYTOUYHOU aTTeCTallHH.

IToaroroBka K
IIPOMEKYTOUHOU
aTTecTauuu

I'otoBUTBECST K HpOMG)KyTO‘-IHOﬁ arrecraliu CJaeayerT CHUCTEMATUYCCKH, B
TEUEHUE BCEro cemecTtpa. MHTEHCHMBHas MOATOTOBKA JOJKHA HAYaTbCs HE
MO3/IHEE, YEM 32 MECSI-IIONTOpA 0 MPOMEXKYTOYHOM arrectanuu. [laHHbIe
nepes PK3aMeHOM Tpu JHS 3P (dEeKTHBHEE BCETO UCIOIb30BATh ISl TOBTOPEHUS
Y CUCTEMAaTU3allM1 MaTepHaa.

7. ®oH/1 OLIECHOYHBIX CPEACTB

B npouecce o0yueHus B Te4eHUE CEMECTpa UCIONb3YIOTCS OLIEHOUHBIE CPEICTBA TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXYTOUHBIX arTecTauuil. [[puMeHsIoTes cieayronye OleHOUHbIe
CPEICTBA: KOHTPOJIbHBIE paOOThI, TECTHI, 3aIIMTa J1a00PaTOPHBIX PadOT, 3a4ET.

OOydeHue Mo TUCHUILUIMHE «XUMHs» HANpaBlIeHO Ha (OpMHpOBaHUE Yy OOyyaroumxcs
CJICAYIONIMX KOMITCTEHITHH:

Koa u HauMeHOBaHMe

I/IHI[I/IKaTopr JOCTHIKCHUSA KOMIICTCHIUU

KOMIIeTeHIIMH

YK-2. Cnocoben
OTIpeNeNIsATh KPyr 3ajaad
B paMKax MOCTaBJICHHOU
e Hu BBIOMPATH
ONTUMAJIFHBIE CIOCOOBI
WX PEIICHUs, UCXOIs U3
JEUCTBYIOLUX

MIPaBOBBIX HOPM,
MMEIOIINXCSA PECYPCOB U
OTpAaHUYECHUN.

NVYK-2.1.@opMynupyeT COBOKYIHOCTb 3a/lad B paMKax MOCTaBICHHON
LIeJIN TIPOEKTA, PEIIEHNE KOTOPBIX 00ECIIEUNBAET €€ JOCTUKECHHUE.
NVYK-2.2. Omnpenensier CBA3M MEXIy IOCTaBIECHHBIMU 3aJadaMy,
OCHOBHBIMM KOMIIOHEHTAMH NPOEKTa M OXUIJAEMBIMH DPE3YJIbTaTAMH
€ro peaJln3aluu.

NVYK-2.3. BpiOupaer onTUMalbHble CIOCOOBI  IJIAHUPOBAHUS,
pacupeneneHus 30H OTBETCTBEHHOCTH, PEIICHMS 3aJay, aHalIu3a
pE3yNbTAaTOB C YYETOM JEHCTBYIOIIMX IPABOBBIX HOPM, MMEOIIHUXCS
YCIJIOBHM, pECypCOB U OTPaHUYEHUN, BO3MOXXHOCTEN UCIIOJIb30BaAHUA
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7.1  MeToabl KOHTPOJISl U OLIeHUBAHNUS Pe3YJIbTATOB 00y4eHUs!

No HaunmenoBanue [IpeacraBnenue
I /IT ornieHouHoro | KpaTkas XxapakTepucTuKa OLIEHOYHOTO CPEJCTBA | OLIEHOYHOTO CPEJICTBA
CpeACcTBa B ©®OC
Cucrema  cTaHIapTU3MPOBAHHBIX  3a/laHUH,
1 Tect MO3BOJISAIONIAST  ABTOMATU3UPOBATH  IPOLIEAYPY @DOH/T TECTOBBIX
' (T) U3MEpPEHHUS  YpOBHA  3HAHUM U yMEHUU 3aJjaHuI
oOyuaroIerocs.
CpencTtso  mpoBEpKH MEHUH  MPUMEHSTH
KonTponbhas peil POBCP M p [Tpumepsl
2. MOJIyYeHHBbIE 3HAHMS JUIsl  pelleHusl 3aaady
pabora (K/p) KOHTPOJILHBIX PadoT
OMPEJICJICHHOTO THUIIA M0 TEME WU pa3eily

7.2  lllkajga u KPUTEPUHU OLIEHUBAHUS Pe3yIbTATOB 00yUYeHHUs

[IpomexxyTounasi arrectauusi oOydalomuxcs B (QOpMe »JK3aMeHa MPOBOJUTCS II0
pe3ysbTaTaM BHIIIOJIHEHUS BCEX BUJIOB Y4e€OHOH paboThl, MPEyCMOTPEHHBIX YUEOHBIM IIJIaHOM
[0 JaHHOW AHUCUUIUIMHE (MOJYJI0), MPU 3TOM YUUTBHIBAKOTCS PE3YNbTAThl TEKYIIETO KOHTPOJISL
ycreBaeMoCTH B TeueHue cemecrtpa. OlleHKa CTENEHM JIOCTHXKEHUS OO0ydarolMMHUCS
IUIAHUPYEMBIX ~ PE3yJlbTaToB  OOy4eHHUs 1O  JAMCHUIUIMHE  (MOAYJII)  INPOBOJUTCH
npenojaBaTesieM, BeAyIIUM 3aHATHS 10 JUCUMILIMHE (MOAYIIO) METOJOM 3KCIIEPTHON OLICHKH.
[To uroraM mnpoMexyTOYHOWH aTTECTallMd IO AUCLUUIUIMHE (MOJYJIO) BBICTABISAETCS OLIEHKA
COTJIIMYHO», «XOPOLIO», «yIOBIETBOPUTEIBHO» WIN «HEYAOBIETBOPUTEIHLHOY.

K mnpomexyTouyHO#l arrecTaluu AONYCKAKOTCA TOJIBKO CTYIEHTHI, BBINOJHUBIINE BCE
BUJBl y4eOHOI paboThI, IMpeaycMOTpEeHHBIE paboyeil mporpammoil mo aucuuiinHe «Teopus
TOpEHUs U B3PbIBa» (BBIIOJHEHbl HAa MPAKTUUYECKUX 3aHATHUSX M 3alIMIIEHbI BCE PACUETHBIE
paboThl, MpeaycCMOTpeHHbIe paboyeil MporpaMMmoi, BBIIOJHEHbl M B CPOK CIaHbl JIOMAlllHHE
3a/1aHUS).

[Ixajna oneHUBaHUS Omncanne

BrimonHeHsl Bce BUIBI y4€OHOUM pabOThI, MPe1yCMOTPEHHBIE YUeOHBIM
maHoM. CTyIEeHT JIEeMOHCTPUPYET COOTBETCTBHE 3HAHUMN, yYMEHUH,
HaBBIKOB TPUBEJICHHBIX B TaONHUIAX T[IOKa3aTesied, OMepHUpyeT
MpUOOPETEHHBIMU 3HAHUSMU, YMEHHUSIMHU, HaBBIKAMHU, MPUMEHSIET UX B
CUTyaIlUsX TIOBBIIEHHOW CJIOXKHOCTH. [Ipm »TOM MOTYT OBITh
JIOTYIIIEHbl HE3HAYMTENIbHbIE OIMMOKH, HETOYHOCTH, 3aTPyAHCHHUS.
CryneHt MOJTHOCTBIO obnamaer 0a30BBIMU 3HAHUSMH
byHIaMEHTaTbHBIX pa3/ielIoB AUCIUILIMHBI B 00beMe, HEOOX0AUMOM
JInIE: OCBOEHHUS XUMHUYECKHUX OCHOB B 9KOJIOTUH u
MPUPOJONOJIB30BAHNN; TOJHOCTHIO BJIAJEET METOJAMH XHMHUUYECKOTO
aHalun3a, ¥ COBPEMEHHBIMH METOJaMU KOJIUYECTBEHHOU 00paboTKu
UH(POPMALIUH.

«OTJIIMYIHO»

Crtynent o0namaer 0a30BbIMH  3HaHMSAMH  (YHIaMEHTAIbHBIX
pa3fenoB JUCIHUIUIMHBI B 00beMe, HEOOXOIUMOM JJisi OCBOCHHS
XHMUYECKUX OCHOB; BIAJCET METOJlaMH XHWMHUYECKOTO aHalu3a, |
COBPEMEHHBIMH METOJIaMH KOJIMYECTBEHHON 00pab0TKu MH(MOpMAITIH.

«XOpPOoLIO»

CryneHT JaCTUYHO oOmamaer 0a30BBIMHU 3HaHUSIMHA
byHIaMEHTaIbHBIX Pa3/IeioB AUCIUILTUHBEI B 00beMe, HEOOXOIUMOM
IR OCBOCHHS XAMUYECKUX OCHOB B 9KOJIOTUU u
MPUPOJIOTIOTB30BAHUH; YaCTUYHO BJAJICET METOJaMH
XUMHYECKOTO aHaIn3a, ¥ COBPEMEHHBIMU METOJJaMH KOJTMYECTBEHHOMN
00paboTKK HHPOPMALIUH.

«KYOOBJICTBOPUTCIIBHO»
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MIxajna oneHuBaHusA Onucanue

He BemmonHen oxuH wuian Oonee BHAOB ydeOHOH paboOTHI,
OPEeTYCMOTPEHHBIX y4eOHbIM MIaHoM. CTYIOeHT JIeMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHMI, HaBBIKOB INPUBEACHHBIM B
TabnuIax ToKa3areyned, JOMYCKAIOTCS  3HAYUTENbHBIE — OIIMOKH,
IPOSIBISIETCSL OTCYTCTBUE 3HAaHWM, YMEHHUH, HaBBIKOB II0 POy
noKa3aresei, CTyIEeHT HCHbIThIBAET 3HAUUTENbHbIC 3aTPYAHEHUS NPHU
ONEPUPOBAHNUU 3HAHUSAMHU U YMEHMSIMHU IPU HUX IEPEHOCE HAa HOBBIE
curyauuu. CTyIeHT He clIocOOeH peajln30BaTh JaHHYK KOMIIETEHLHUIO.

«HEYAOBJICTBOPUTCIBHO»

7.3 OueHovHbIe CpeACTBA

7.3.1. Texyuiuii KOHTPOJIb

Bonpocs! 1711 MOATOTOBKHM K 3K3aMeHy cryleHTam 1 kypca 1 cemecTpa mo AuMcuunIuHe
«XHMHUD).

1. Ilpeamer, 3amauun U Meroabl XUMHHU. OCHOBHBIE IOJOXEHHUS ATOMHO-MOJIEKYJIPHOM
teopur. [lOHATHS: XUMHUYECKUH 3JIEMEHT, aroM, MoJjekyida. OTHOCHUTEIbHbIE AaTOMHBIE H
MOJIEKYJIApHBIE Macchl. [ paMm-aToM, MOJIb BEIIECTBA.

2. OCHOBHbIE 3aKOHbl XMMHHU: 3aKOH COXPAHEHMsS] MAacCChl BEUIECTB, 3aKOH IOCTOSHCTBA
cocTaBa XMMMUYECKHUX COEAMHEHUH, Ta30Bble 3aKOHbl. XHMHWYECKUH OSKBUBAJIEHT U 3aKOH
SKBUBAJICHTOB JlaibTOHA.

3. Knacchl HeopraHMuYecKHX COEIMHEHUH; OKCUIbl, KHCIOTbI, OCHOBAHMS, COJH, HX
nosyueHue, pu3ndeckue U XMMHUUECKHUEe CBOICTBA.

4. CoBpeMmMeHHOE TIpeiacTaBieHHEe O cTpoeHuun aroma. (CocTaB aTOMHBIX SZEp.
KopnyckynsspHo-BOJIHOBOM qyanu3M MUKpodacTull. Y paBHeHnue [le bpoiins.

5. YpaBuenue lpenunrepa. KBaHTOBO-MEXaHMYECKass MOJAENb aToMa. KBaHTOBBIE 4uCa,
THUIIBI AJIEKTPOHHBIX opoutaneil. [Ipunuun neonpenenennoctu I eiizeitnbepra.

6. Ilpunnun Ilaynu. OmnpeneneHue 3JIEKTPOHHOM €MKOCTH YpPOBHEW, IOAYPOBHEH U
op6uraneit. [Ipasuio ['yHaa.

7. lopsi Aok 3anmoHEHUs] TOAYPOBHEH annekTpoHaMu. [TpaBuiia KineukoBCKOro, 3JIeKTpOHHbBIE
U 3JIeKTpOHOTrpaduueckue GopMyIbl.

8. Ilepmonuueckuit 3akoH u mnepuonuyeckas cucrema J[.M. MenneneeBa. CrpykTypa
NepUOINYECcKOr cucTeMsl. [leprobl, rpynmel, moArpynnsl. 3akoH Mo311. DIIeKTPOHHBIE aHATIOTH.
S-; p-; d- u f- ameMeHTHI.

9. Ilepynonnueckn H3MEHSIOIIMECS CBOWCTBA 3JEMEHTOB: PHEPrUsi MOHM3ALMU, SHEPrUs
CPOJICTBA U AJEKTPOJIN3, dJIEKTPOOTPULIATEIBHOCTD JIEMEHTOB.

10. IIpupoaa xumudeckoil cBsizu. OCHOBHBIE BUJIbI M XapaKTEPUCTUKH XUMUYECKON CBS3U.

11. KoBanentnas cBsa3b. CriocoObl ONMMCaHUs KOBAJCHTHOM CBSI3M: METO/I BAJICHTHBIX CBS3EH
(MBC) u meton MonekyisipHbIX opoutaneit (MMO).

12. Ocunogusbie nonoxxenus MBC. TloHsTie 0 KOBaJI€HTHOCTH 3JIEMEHTOB U BO30YXKICHHBIX
COCTOSIHUSIX aTOMOB.

13. CpoiicTBa KOBaJ€HTHOW CBsA3M. IIOJSIpHOCTH CBSI3M M CcTeneHb OKHCIeHHs. MonHas
XUMUYECKAs CBS3b.

14. HammpaBneHHOCTh KOBAJIEHTHOM CBSI3U: G- M T-CBSA3b, OHITHE O THOPUIU3AIIHH.

15. Xumudeckas CBs3b C TOUKH 3PEHUS METOAA MOJIEKYJSpHBIX opOuTaneii. Pacnpenenenue
MOJIEKYJISIPHBIX OpOuTaliel MO 3HEeprusiM. DHepreTHueckas JuarpaMma U ONpefelieHue Mopsaka
CBS3U.

16. DneMeHThl TEpPMOAMHAMMKM M  TEPMOXMMHMHU. | 3aKOH  TEepMOJMHAMUKH.
TepMoarHaMU4YecKue mapaMeTpbl W (DYHKIIMH COCTOSHUS CHCTEMbI; BHYTPEHHSISI JHEpPTUs U
SHTAJBITHUS.
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17. Tepmoxumus. 3akoH ['ecca. CnenctBusi u3 3akoHa ['ecca. DHTanbnus oOpa3oBaHHS
XMMHUYECKHX BelecTB. PacueT sHepreTnyeckux 3pPeKkToB XMMUYECKUX PEaKIHii.

18. Xumuueckoe cpoactso. Il 3akon tepmoaunamuku. [lonstue o6 suTponuu. M3menenue
SHTPOIUU NPU XUMHUYECKHUX ITporieccax U Gpa3oBbIX mepexonax.19.

Oueprust [ m66ca u ee M3MEHEHNE B XUMUYECKUX Tporeccax. HamnpaBieHHOCTh XUMHUYECKUX
poueccoB. TepMOXUMHUUYECKHE yPAaBHEHUS U MIPAKTUYECKUE PACUETHI 10 HUM.

20. Xumuueckass kuHeTHKa. CKOpOCTh XHWMHYECKUMX peakuuid u (akTopel, Ha Hee
BIUsONIME. [ OMOTE€HHBIE U T€TEPOreHHBIE PEAKIIMH.

2]1. BuusHue KOHLEHTpAllUM pearupyrolux BEUIECTB Ha CKOPOCTb PEAKIUH. 3aKOH
JIEHCTBUS Macc, KOHCTAHTAa CKOPOCTH PEAKIIUH.

22. BnusiHMe TeMIepaTypbl Ha CKOPOCTh XMMHYecKod peaknuu. [IpaBuino Bant-T'odda,
ypaBHEeHHE AppeHuyca. DHeprus akTUBALUN XUMHYECKON peaKLUU.

23. XuMHYECKOe paBHOBECHE B TOMOT'€HHBIX cucTeMax. KoHcTanTa paBHOBecHUs. Y CKOpeHUE
TOMOT'€HHBIX XMMHYECKHUX peaKkIMi. ['OMOreHHBIN KaTaaus.

24. XuMn4ecKkoe paBHOBECUE B T€TEPOr€HHbIX cucTeMax. ['eTeporeHHbIi KaTanus.

25. dakTopsl, BIUAONIME HA XUuMHU4ueckoe paBHoBecue. [Ipunuun Jle-Ilarenbe.

26. PactBopsl. OOmIHE TOHATHUS O PACTBOPAX M JUCIIEPCHBIX CHCTEMaX.

27. PacTBOpUMOCTb BeleCTB. MI3MEHEHNE SHTAJIBIINY U SHTPOIIUU IIPU PACTBOPEHUH.

28. KonuuecTBeHHas XapakTepUCTHKa pacTBOpoB. CrocoObl BBIpaXKEHUS KOHILIEHTpalUU
pacTBOpPOB.

29. PacTBOpBI HEANEKTPOIUTOB U 3IEKTPOIUTOB. CHUIIbHBIE U CJIA0bIE 3JIEKTPOJIUTHI.

30. CnaGple snekTponuTbl. KoHcTaHTa aucconuanuy M CTENEeHb JUCCOLMAIMU CIa0bIX
AJIEKTPOJIUTOB.

31. Bona xak cna0slit anexktponut. MonHoe nmpousBeaeHue Boibl. BogopoaHblii moka3aTens.
[ToHsiTHE O KUCIIOTHO-OCHOBHBIX MHAUKATOPAX.

32. [IpousBenenue pacTBOPUMOCTH. I'nuaponus coneid. AMpoTepHbIE TEKTPOIUTHI.

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

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

35. Metoauka COCTaBJIEHUS YpPaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMM.
Merton snekTpoHHOro 6ananca. MOHHO-3JeKTPOHHBIM MeTo ] (METOA MOJTypeaKIHii).

36. Bnusaue cpeasl Ha mpotekanue OBP.

37. OnexTpoaHble noTeHuanbl. CTpoeHHe JBOMHOTO 3JIEKTPUUECKOIO CIIOS.

38. M3mepeHue 51IeKTpOAHBIX MNOTeHIUaNoB. CTaHIAapTHBIM BOJOPOJAHBIN 3JEKTpPOA U
BOJOPOJHAs IIKaJIa MOTEHIUAJIOB. Psi/ HanpsHKeHU METaJlsIOB M €r0 CBOMCTBA.

39. T'anbBanuueckue meMeHTsl (I'9). AkkyMynsaTopsl. TOMIMBHBIE 3JIEMEHTHI.

40. ITonspusanus u nepeHanpsokenue 3.

41. DOnextponus. IlocnenoBarenbHOCTh 3JEKTPOJHBIX IMpolieccoB. BropuuHbie mporeccsl
IIPU JJIEKTposIN3E. SBJIEHNE IEpPEHANPSKEHNUS.

42. DIEeKTPOIN3 C HEPACTBOPUMBIM U PACTBOPUMBIM aHOJAMH.

43. KonnuecTBEHHBIE COOTHOLIEHUS MIPH JIEKTpoau3e. 3akoHbl Papanes. Beixon 1o Toky.

44. Koppo3sus metayuioB. Buasl koppo3uu.

45. Xumuueckass kopposus. MexaHu3M 00pa3oBaHMsI MOBEPXHOCTHBIX IJIEHOK. OIeHKa
CKOPOCTH KOPPO3HH.

46. DnexTpoXuMHUECKass KOPPO3Us, MEXaHNU3M U YCIIOBHS €€ IPOTEKAHHUS.

47. Crioco0Osl 3alUThl METAJIJIOB OT KOPPO3HH.

48. Metamnsl. Pacnpoctpanenue u popMbl HaXOXKACHUS METAJJIOB B Iipupoze. M3Brneuenue
MeTaioB M3 pyA. OCHOBHBIE CHOCOOBI BOCCTAHOBJIEHHS MeETauloB. llomyuyeHue YHCTBIX U
CBEPXYMCTHIX METAJLJIOB.

49. Merannnueckass XUMUYecKasi CBA3b. Poilb MeTasindeckoi cBsi3u B (OPMUPOBAHUU
(GU3NUECKUX U XUMUYECKUX CBOMCTB METAJLIOB.

50. Xumudeckrue CBOMCTBA METAUIOB. B3anmoaelcTBHE METaJIOB C BOJOM, KHUCIOTaMH,
LIEJI0YaMHU, COJISIMH.



19

51. d-snemenThl. OCOOCHHOCTH CTPOCHHS, (PU3HMUYECKHUE U XUMUYECKHE CBOMCTBA. KuiciaoTHo-
OCHOBHBIE U OKHCIIUTEIbHO- BOCCTAHOBUTEIIbHBIE CBOMCTBA.

52. Meramnyeckue criiaBbl. PU3NKO-XMMUYECKUN aHAJINU3 CILJIaBOB.

53. KommnekcHrie COCTUHEHUSI d-351EMEHTOB. Hounr d-aiemeHTOB KakK
KOMILIEKCOOOpa3oBaTen. AHUOHHBIC, KATUOHHBIE W HEHTpalbHbIE KOMIUIEKCH. THITBI CBsI3€il B
KOMILJIEKCHBIX COeIMHEHUsIX. KOHCTaHTa HeCTOMKOCTH.

54. Opranuueckue coequHeHus. Teopust CTpOEHUs! OpraHu4YecKUX coelnHeHui bytieposa.

55. @yHKIMOHAIBHBIE TpyIIbl. KilacChl OpraHnyecKux COeIMHEHUMN.

56. Ilonumepsl. CiocoOBbI MOTY4YEHUS [TOJIMMEPOB: MOJIMMEPU3aLUs U OJIUKOHICHCALHS.

57. OU3UKO-XUMHUYECKHE CBOMCTBA MOJIUMEPOB.

58. O6nacTu MpUMEHEHHS TOJTUMEPOB.

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

1. Teopus crpoenus BeuectBa A.M. bByTiiepoBa, OCHOBHBIE I10JIOKEHHUS.
2. N3omepust opraHMyecKiX COeAMHEHU.
3. [TpenenbHble yrieBofoponbl. ['oMosiornueckuil psj, H30MEpuUsi, HOMEHKJIATypa.

CrpoeHue ajlkaHOB, IOJy4Y€HUE, XUMHUYECKue cBoilcTBa. OTaeNbHbIE NPEICTABUTENN U HX
MIPUMEHEHUE.

4. OTWIIEHOBBIE YIJIEBOAOPOABI. ['OMOJIOrMYecKuil psifl, H30MEpHs, HOMEHKIATypa.
CrpoeHue aJIKeHOB, IOJIY4Y€HHME, XHMUYECKUE CBOMCTBA. OTHENbHbIE MPEACTABUTENM U HX
IIPUMEHEHUE.

S. AuuTeneHoBble yrieBoaopoabl. ['oMosiornueckuil psj, M30Mepus, HOMEHKJIATypa.
CrpoeHue aJlKMHOB, IMOJYYEHUE, XUMHUUYECKHE CBOWCTBA. OTHENbHbIE MPEACTABUTEIN U UX
MIPUMEHEHUE.

6. Kayuyku. Metoab! noydenusi, pusnueckue U Xumudyeckue cBoiicrsa. HarypanbHblii
U CUHTETUYECKUH KayuyyK.

7. benson. Ctpoenue. [lonydyenne. Xumuuecknue CBOMCTBA.

8. ®enoubl. Onpenenenne U knaccuuranys. CTpoeHne 1 XUMHYECKHE CBOMCTBA.

9. IIpenenbHble  OAHOATOMHBIE  cOUPTHL.  ['OoMonormyeckuil  psp,  HU30Mepus,

HoMeHKIaTtypa. CTpoeHue, MojgydyeHne, XuMHuieckue cBocTBa. OTAeNbHbIE MPEICTABUTENN U HX
IIPUMEHEHUE.

10.  JIByxaTOMHBIC U TPEXaTOMHBIC CIIUPTHI. DTUIICHIIINKOIIb, TIUIEPUH - MMOJIYICHUE U
XUMUYECKHE cBOWcTBa. PacipocTpanenue B mpupoJe.
11. Anpneruapl. ['OMOJIOTHYECKUW s, H30MEpHUsA, HOMEHKIATypa, IMOJIyYeHHE,

XxuMuyeckre cBoicTBa. CTpoeHune KapOOHMIBHOW rpynmbl. OTHeNbHbIE NPEACTaBUTENH, HX
PUMEHEHUE, PacIpOCTPaHEHUE B IPUPO/IE.

12.  Ketonsl. ['omonorudeckuii psj, n30Mepus, HOMEHKIATYpa, MOIy4eHHUEe, XUMHUECKHE
cBoiicTBa. CTpoeHne KapOOHMWIbHON Tpynmibl. OTIeNbHBIE TPEICTABUTENIN U UX 3HAYCHUE.
13.  IlpemenvHble OJHOOCHOBHBIE KapOOHOBBIE KHUCIOTBHL. [ OMOJOTHMYeCKHid psil,

HOMEHKatypa, wuszomepus. Crpoenue KapOokcunpHOM rpynnel. CrnocoObl MNOIy4YeHUS U
XMMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. OTHeNbHBIE NMPENCTaBUTEIM M PACHPOCTPaHEHUE B
pUpoJIE.

14.  TIlpocteie u cnoxsble 3¢pupbl. Homenknatypa, nzomepus. CrnocoObl MogyyeHUs U
XUMHYECKHE CBOMCTBA.

15.  Kupsl. Xumudeckue CBOWCTBA U CLIOCOOBI MOTYYESHHUS.

16.  HurpocoenuueHnus. ['OMOJOTHYECKHI ps, HOMEHKJIaTypa, uzomepus. CTpoeHHe
HUTpOrpymnibl. CriocoObl MONTy4YeHUs] U XMMUYECKHE CBOWCTBA HUTPOCOEAMHEHU.

17. Amwunbl. ['omonoruueckwii  psii, HOMEHKJIATypa, KiacCHUpUKAIUSA, H30MEpHs.

Crtpoenne aMuHOB. CriocoOBI MOJIy4EeHUsI U XUMHUYECKHe cBoWicTBa. 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 Beigenmnocs 3,36 nutpa Bogopoaa. OnpeaeanTs MacCOBYIO J0JI0 CIUPTOB B
CMECH.

2. Ckonpko 0€3BOAHOrO areraTa HaTpus (B I') U3pacXoJ0BalIOCh B PEAKIMH C CEPHOI
KHCIIOTOH, €CTTM TIOyYEeHHOU YKCYCHOUM KHUCII0TOH ObUIO HelTpanu3oBaHo 53 T pacTBopa kapOoHaTa
HaTpus ¢ maccoBoi noseit 10%?

3. CKOJIbKO pacTBOpa YKCYCHOM KHUCJIOTHI (B T') ¢ MaccoBoit moneit 90% tpedyercs s
noJtydeHust 8,8 T 3TUII0OBOro dpupa YKCYCHON KHCIOThI?

4, CKOJIbKO METHJIOBOTO CIUpTa (B I') HEOOXOIUMO OKUCIUTH, YTOOBI U3 TOTYYCHHOTO
dbopmanbaerunaa MokHo ObuT0 MPUTroToBUTH 150 T ero pactBopa ¢ maccoBoi goseit 3%?

o. [Ipu moaHOM cropaHuu yriieBojaopojia oopa3zoBajicsi okcuj yriaepojaa, maccou 0,88 r
1 Bojbl Maccoit 0,36 r. OTHOcUTENbHAS MIOTHOCTD YIJIEBOJOPO/Ia 10 BojopoAy paBHa 21. Halinute
MOJIEKYJISIPHYIO (hopMyITy yriaeBoaopoaa.

6. [Ipu cxuranum 2,8 T ObuTO ModydeHo 8,8 r okcuaa yriiepoaa (IV) m 3,6 T Bombl.
[TnoTHOCTH Ta3za mo Bojxopoay paBHa 14. OnpenenuTs MOJEKYISIPHYIO (HOPMYIy Ta3000pa3HOTO
BemecTBa. CKOJIBKO MypaBbUMHOTO anbjaeruaa (B a1 npu H.Y.) morpeOyercs musa momydeHus 16 r
pacTBopa METHIJIOBOTO CITIUPTa ¢ MaccoBoit oseit 20%?

7. [Ipu momHOM cropanuu yriaeBojgopoaa oOpaszoBaicsi okcupg yriepona (IV)
konudyecTBoM (0,2 MOJb W CTONBKO € BOAbl. OTHOCHUTENbHAs IUIOTHOCTH YTJIEBOJOpOAA IO
kucnopony pasHa 0,875. Haliqute Mmonexkynsipayto Gpopmyiny yrieBoaopoa.

8. [Tpu mosHOM cropaHuu YriIeBojopoja oOpasoBaiics okcua yriaepoaa (IV) maccoi
3,52 r u Boasl maccoit 0,72 r. OTHOCHUTENBHAS TUIOTHOCTh YIJIEBOJAOpOAA 10 BO3ayxy paBHa 0,896.
Haiinure MonekynspHayio (GopMyIry yriieBoaopoia.

9. [Ipy momHOM cropaHuu yriaeBoaopoda oOpazoBaics okcun yriaepoaa (IV) B
konudectBe 0,5 Monb U Boaa Maccor 9,0 r. OTHOCUTENbHAS TUIOTHOCTH YIJIEBOJAOPOAA IO a30Ty
paBHa 1,5. Haiiaute Monekynsipayio ¢opMyIy yriieBoaopoa.

10. U3 kakoii Macchl TEXHUYECKOTo KapOuaa kanbiws, coaepxamero 80% CaCz. MOXKHO
NOJIy4UTh 60 KT YKCYCHOU KUCIIOTHI?
11. Cwmech OeHzonma W Toiyosa Maccod 22,26 T TOABEpriaM OpOMHpPOBAHHIO 0e€3

KaTajau3aropa. BeinenuBiuuiics npu 3ToM OpOMOBOIOPOA MOTIIOTHIIN BoJOH. s HelTpamu3anun
00pa3oBaBIIerocsi pacTBopa nmorpedoBasiock 168 T pacTBopa ruaApoKapOOHATa HATPUS C MACCOBOMU
noneit 10%. Onpenenure MaccoBble 10U O€H30J1a U TOIYO0JIa B UCXOAHON CMECH.

12. Ckombko >¢mupa IOMKHO o0Opa3zoBaTbcs Tpu B3aumojeiictBuu 20 r pacTtBopa
YKCYCHOM KHCJOTHI ¢ MaccoBoM poneit 90% u 15 r metnnoBoro cnupra ¢ MmaccoBoil nose 90%7?
13.  IIpoxyKThl MOJTHOTO CTOpaHHS B 30BITKE KUCIOPOIa CMECH ATaHa M MporaHa, 00beM

KOTOporo paBeH 6,72 1 (mpu H.y.), oOpaboTamu H30BITKOM H3BECTKOBOW BOJbI, INPHYEM
obpazoBasiock 80 r. ocagka. KakoB KoTu4eCTBEHHBIN COCTaB CMECH?
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[Tpumep HK3aMeHAIMOHHOTO OMIeTa

MMHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3BOBAHMS POCCUIMCKOI ®EJEPALINA
®DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEKISHUE BBICIIET0 00pa30BaHuUs
«MOCKOBCKHM NOJJMTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHM MMOJIUTEX)

®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.

Bonpoc 1. B paBHBIX 00beMax pa3lMYHBIX T'a30B MPU OJUHAKOBBIX YCIOBHUIX COJEPIKHUTCS OIJMHAKOBOE
YHCII0 MOJIEKYJI.

1) 3aKoH TPOCTHIX OOBEMHBIX OTHOIIICHHA,

2) 3akoH ABorajpo,

3) 3akoH ITOCTOSIHCTBA COCTaBa,

4) 3aK0H MPOCTHIX KPATHBIX OTHOIICHHIA,

5) 3aKoH 3KBHUBAJICHTOB.

Bormpoc 2. Menpuaiiiiast XdaMAYeCKU HEJSIUMAsl YaCcTUIIa JIEMEHTA -
1) Monekyna,

2) Atom,

3) DKBHUBAJICHT,

4) Monb,

5) Uon.

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

2) 6s%p*,

3) 5d6s?,

4) 4d*5s?,

5) 4d°5s™.

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

Din, I

2) 1, my;

3) n, m;;

4) mi, ms;

5) 1, ms.

Bomnpoc 5. ®opmy TeTpazapa UMEET MOJIEKYIA. ..

1) PCls,

2) CoHa,

3) H3POs,

4) HCI,

5) SFe.

Bompoc 6. Ces3u pacnonoXeHbl B IOPSAKE YBETUYEHUS UX AJIUHBI:
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. Ykaxkute THIT XUMAYECKOW CBA3H B MOJIEKYJIE TUAPUIA JTUTHSL.
1) xoBasIeHTHAs HETIOJISPHAS,

2) KoBaJIeHTHasl MOJIsIpHas,

3) BojtopoiHAas,




22

4) MeTaTu4ecKas,

5) noHHas.

Bomnpoc 8. Kak m3menutcs ckopocts peakun 2502 +0:r=2S03r), ecnu [SO2] yBenuuuts B 3 paza?
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. PaBHoBecue B cucteMe Hyry + Clyry = 2HClry; —AH cMecTuTCst a) pu yBEIMUYCHUH AaBICHUSA, O)
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 cMecTuUTC, 0) BICRO.

Bonpoc 10. KonndecTBo pacTBOpeHHOTO BeIleCTBa B €MHULE 00BeMa pacTBOpa -

1) maccoBas o,

2) MoJsipHast KOHIIEHTpaIys,

3) HOpMallbHAsI KOHIICHTpAIus,

4) MonsITbHAsT KOHIIEHTPAIHS,

5) MOJIbHAST TOJIA.

Bompoc 11. Kakas u3 npeaiokeHHBIX peakiuii He uaeT 10 KoHIa. [IpuBeuTe MOHHBIEC YpPaBHEHUS PEAKIIUA.
1) Fe(OH).Cl + NaOH = Fe(OH)s + NaCl,

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

3) BaCl, + H,SO4 = BaSO4 + 2HCI,

4) ZnS + 2HCI = H3S + ZnCly,

5) Ca(NO3), + 2HCI = CaCl; + 2HNOs.

Bompoc 12. Kakas cpena u kakoso 3uagenue pH pactBopa, cogepxkarero 3-10-° mons/n1 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 cpefia B paCTBOPE 3TOH cou?

1) NazSOq, xucnas;

2) NazSOs3, menoynas;

3) NaSOs, kucnas;

4) NazSO4, menoynas;

5) BaSO4, kucias.

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

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bormpoc 15. B kakoi cTpoke oI IMTyHKTOM a) HMPUBEAEH METall, PACTBOPSIONIUICS B CONSHONW KHCJIOTE, a
M0J] IHKTOM b) B pacTBope Tuapokcua Hatpusi? OTBET MOATBEPIUTE YPABHEHUSIMHU PEaKIH.

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. PaccraBeTe K03(h(pUIIMEHTHI 3EKTPOHHO-UOHHBIM METOJIOM, YKaKUTE€ UX CYMMY B YpaBHEHUHU:
KMnO;s + HNO; + H2SOs=MnSO4+HNO3+KSO4+H,0

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

Bompoc 17. KakuMu KHCIOTHO-OCHOBHBIMUA U OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIMEI CBOWCTBAMH O0JIaaet
okcua mapranua (VII) — Mn;O;? IlepBoe moaTBepaAUTe ypaBHSHUAMH 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)s],

2) [CU(NH3)4]SO4,

3) K2[Pb(OH)a4],

4) Naz[Co(NO2)s],

5) Kz[Hgl4].

YTBepkeHo Ha 3aceqaHuu Kageapsl «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 KUHETUKA»

1. JaiiTe onpeneneHne CKOPOCTH XUMUYECKON PEaKIUU.

2. [Maiite hopMyTHpOBKY 3aKOHA JICHCTBUS MACC JIJIi TOMOTEHHOW U TeTePOrCHHON PEaKIIHid.

3. [aiiTe onpenencHue KOHCTAHTBI CKOPOCTH XMMHMUYECKOM peakiuu. OT Kakux MapaMmeTpoB
OHa 3aBUCUT?

4. OxapakTepusyiTe BIMSHUE TEMIIEpaTypbl Ha CKOPOCTb XMMMYECKOH peakuuu (IIpaBUIIO
Bant-T'odda).

5. IIpokomMmeHnTHpYiiTe ypaBHEHHE AppeHunyca. JlaiiTe onpeeieHne 3 HEprUH aKTHBALIHH.

6. Uro takoe karanuzarop? KakoB Mexanusm aeiictBus karanusatopa? [Ipusenurte npumepsl
TOMOTEHHOT'O ¥ T€TEPOr€HHOr0 KaTaau3a.

7. Jlaiite onpeneneHuss 0OpaTUMO XUMUYECKON PeaKUi U XUMUYECKOT'O PABHOBECHSI.

8. JlaiiTe BBIBOJ KOHCTaHThl XUMUYECKOI0 paBHOBecHs. OT KakUX apaMeTpoOB OHA 3aBUCUT?

9. Jaiite dopmynupoBky npuHuuna Jle-Illarense. IlpuBeaure npumep oOpaTtumoit
XMMHUYECKON peakiiu, 00bSICHUTE, KAK MHTEHCUBHOCTb PA3JIMYHBIX IMapaMeTPOB MOXKET BIUATH Ha
CMELICHUE PABHOBECUS PEAKLIMH.

10. Yto Takoe ¢azoBeie paBHOBecus? [laiite ompeneneHus MOHATHSIM: ¢a3za, KOMIIOHEHT,
HE3aBHCHUMbIIl KOMIIOHEHT, CTENIEHb CBOOO/IBI.

11. Chopmynupyiite npaBuio $a3. PaccMoTpute MOHO-, M- U MHBAPUAHTHBIE CHCTEMBbI Ha
IpuMepe AuarpaMMbl cocTostHusL BoJbl. Ilonb3ysace ypaBHenumem Knanenpona-Knaysuyca, Ha
npuMepe 3TOM JuarpaMmbl PacCMOTPUTE 3aBHUCHUMOCTh TeMIeparypbl (a3oBOro mnepexoja oOT
JIaBJICHMSL.

12. Yto Takoe TEpMHMUYECKHMH aHaIW3, JUIsl 4Yero OH mnpuMeHsercsi? Kak 1O KpuUBBIM
OXJIQXKJIEHUS CTPOST JUarpaMMbl COCTOSTHUSA?




BapuaHTBI JOMAIIHUX KOHTPOJIBHBIX padoT mo TeMme «MeTa/uibl d-cemeiicTBa».

3aganue 1. CocraBbTe NOJTHBIC AIEKTPOHHBIE GOPMYIIBI U Tpadudeckue GopMyIbl
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BaJICHTHOT'O CJI0SI DJIEMEHTOB d-ceMeicTBa:

Bapuant 1 2 3 4 5 6 7 8
OnemeHT No 21,84 28,80 | 23,78 |2576 | 24,77 |27,74 |40,73 |42775
Bapuanr 9 10 11 12 13 14 15

OnemeHT No 45, 30 22,79 | 44,72 29,41 |26/41 |4757 |48,89

3ananme 2. CoctaBbTe (JOpMYIIbI OKCUIA U THAPOKCHIA METAJJIa B YKa3aHHOW CTEIEHH
okucineHus. [IpuBenure ypaBHEHUS peakUui, JEMOHCTPUPYIOIINE KUCIOTHO-OCHOBHOM XapakTep
3TUX COEOUHEHUM.

Bapuant 1 2 3 4 5 6 7 8
MeTan V*o Mn*2 Cr®* |Fe |Ni* Cu* | Mn*" |Cr®
Bapuant 9 10 11 12 13 14 15

Merann Ag* Cu® Cr'2  |W*'* | Mo* |Zn*2 | Mo

3ananmue 3. PaccraBbre K03 punments B npuBeaeHHbIX cxemax OBP, monb3ysce meTomom

nonypeaKuI/Iﬁ. yKa)I(I/ITe, KaKyIo pOJib B IPUBEACHHBIX OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX

PCaKkuAaX Urpar0T COCANHCHUS d-MeTaJ'IJ'IOB, B KaKOH CTCIICHH OKUCICHUS IIpU 3TOM HaAXOJUTCA

MeTa?
Bapuant | Cxembl peakiuit

1 Fe(OH)2 + O2 + H,0 — Fe(OH)3
KMnOg4 + KI + H,SO4 — 1, + MnSO4 + K>SO4 + H2O

9 KMnOs4 + KI + H,0 — 12 + MnO; + KOH
C0203 + HClxouy) = CoCl> + Clo + H20

3 KNO: + K2Cr.07 + HNO3z — Cr(NOz3)3 + KNO3 + H20
KMnO4 + KNO2 + KOH — KoMnOg4 + KNO3 + H2O

4 KMnO; + Cr(SO4)3 + KOH — K2CrO4 + KaMnO4 + H20 + KaSO4
FeClz + KOH + Br, — KyFeO4 + KBr + H>0 + KCI
KoFeOs + NH3z — N2 + H20 + KFeO2 + KOH

5 K2Cr207 + Kl + H2SO4 — Cr2(S04)3 + 12 + H20 + K2SO4

5 KMnOs + H202 + H2SO4 — MnSO4 + Oz + K2SO4 + H20
FeClz + KI - FeCl> + I, + KCI

7 K2Cr207 + SO2 + H2SO4 — Cra(S04)3 + K2SO4 + H20
MnO; + HCl — MnCl; + Cl, + H,0

5 Cry(S04)3 + PbO2 + KOH — K2CrO4 + PbSO4 + H20
KMnQO4 + H20 + KNO2 —» MnO; + KNOs + KOH

9 KMnO4 + NazS03 + H2SO4 — K2SO04 + MNnSO4 + H20 + Na2SO4
Cr,03 + NaOH + KNO3 — NaxCrO4 + KNO» + H,O

10 KMnO4 + Na2S03 + NaOH — KoMnO4 + NaxSO4 + H20
FeSO4 + K2Cr207 + H2SO4 — Fea(S04)3 + K2SO4 + Cra(S04)3 + H20

11 Cr(OH)3 + Br, + KOH — K>CrO4 + KBr + H>O
KMnO4 + KOH + KNO2 —» KoMnO4 + KNO3s + H,O

12 K2Cr207 + H3PO3 + H2SO4 — Cr2(S04)3 + H3PO4 + K2SO4
KMnO4 + K>SO3 + H:O — MnO» + K>SO4 + KOH

13 KMnO4 + H2S + H2SO4 — MnSO4 + S + KoSO4 + H20
Sn + HNO3(p) — Sn(NO3z)2 + NHsNOs + H20
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14 PHz + CuSO4 + H20O — H3PO4 + Cu + H2SOq4

K2Cr207 + SnCl, + HCI — SnCl4 + CrCls + KCI + H20
15 FeClz + SOz + H2O — FeCl, + H2S04 + HCI

KNO:; + K2Cr,07 + HNO3z — Cr(NOz3)s + KNOs + H20

7.3.2. IIpomexyTouHasi aTTeCTaIMs

[TpomexyTouHas aTTectanus npoBoAuTcs Ha 1 u 2 cemectpax 2 Kypca oOydeHus B popme
JK3aMeHa.

CTyneHT A0IyCKaeTcsl 10 C1a4uM SK3aMeHa, €CJIM BBIIIOJIHEHBI CIEAYIOIINE BU/IbI padoT:

- BBIMIOJIHEHBI U 3alUIIEHBI TaOOpaTOpHbIE pabOTHI;

- IPOIICHBI TECTOBBIE 33JaHNUS TI0 BCEM TEMaM Kypca ¢ pe3yiabTatoM He Hike 60%;

- BBIIIOJIHEHBI TPU KOHTPOJIBHBIX paOOThI Ha OIICHKY HE HIXKE «YAOBIECTBOPUTEIHHOY.



