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1.1lenu u 3aga4y U3yYeHUs] TUCHUILIMHBI

1. 1. Heab ocBOeHUSI TMCUHMILJIMHBI.
Lenpro n3yueHus: AUCIUILTUHBI SBISIETCS (OPMUPOBAHUE Y CTYIACHTOB: 00IIEro

MpEACTaBJICHUA O XUMUHU; POJIM U MCCTC €€ B CCTCCTBO3HAHHWHU, MHpOBO33pCH‘ICCKOﬁ,

00IIeTeOPETUYECKON M METOI0IOTHYECKON 0a3bl Ui U3y4eHHS OCHOBHBIX U CHIEIHATBHBIX

C€CTCCTBCHHOHAYYHBIX NUCHHUILJINH.

CdhopmupoBaTh 3HaHUS OCHOBHBIX TIOHATUH M 3aKOHOB XHMHH, CBOMCTB BaXKHEHUTITHX

BCIUICCTB, OKPYKAIOMIUX YCJIOBCKA B HOBCGI[HGBHOfI JKU3HH, ITPUPOALC, MPOMBINIJICHHOCTH,

IMOHUMAHHUEC CYTH XUMHUUYCCKUX npeBpameHHﬁ.

1.2 . 3agauu AUCHUATLINHBI

ChopmupoBaTh y CTYJECHTOB:
® 3HaHHE OCHOBHBIX 3aKOHOB XUMHH, 3aKOHOMEPHOCTEH PO TEKAHHSI
XUMUYECKHX MPOIIECCOB;
® AHATM3UPOBATH M KIIACCH(PHUIINPOBATh XUMHUYECKHE CUCTEMBI A
MPOTEKAIOIINE B HUX PEAKIINN;
® YMEHHE NPE/ICKa3bIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHMS X

CTPOEHHMS U NPUHIUIIOB XUMUYECKUX ITPEBPALICHUN;

® [IPCACTABJIICHHUEC O HauOoJIee TJIaBHBIX JOCTHXXCHHUAX U np06neMax
COBpeMeHHOI\/II XUMHUH, €€ TTPAKTUUCCKUX BO3MOXKXHOCTSX,

® HABBIKH SKCIIEPUMEHTAIBHOU pabOTHI B JTa0OpaTOPHUH;

1.3. MecTo AucHUIIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMmbl
JuctunnuHa «XUMHsD» OTHOCUTCS K 0a30Boi yacT bioxka 1 "uctumiuas! (Moaynn)"

y4eOHOTro 11aHa 1o HanpasieHuro noarotoBku — 05.03.02- «["eorpadusy». Uuaeke

qucuuiuinHbl corsjiacHo @I'OC — B.1.5.08, yntaercst B mepBOM cemecTpe.

[[I/ICHI/IHJ'II/IHa 633preTCH Ha MIKOJIbHBIX 3HAHUAX KYpCa XUMHUHU (KJ'IaCCBI

HCOPraHUYCCKUX COCHHHCHHﬁ, TECOpHU 3J'I€KTpOJ'IPITH‘ICCKOfI aucconranguu, CTpOCHUN aTOMa),

(bu3ukK (ra3oBbie 3aKOHBI, CTPOCHUE aTOMa, SJIEKTPUUYECTBO, MarHeTu3M). Martepuan

H3y‘laeM0ﬁ JHUCHUITIINHBI ABJISICTCS OCHOBOI1 I U3YYCHHS IMMOCICAYIOIUX JUCHUIIIINH, TaAKUX

KakK «36MJ’ICB€I{CHI/IC», ((FI/I,HPOJ'IOFI/IH», «KnumaroJiiorust ¢ ocHoBaMu MCTCOPOJIOTUN),

«["eomopdomnorus» u «I'eonorusy.

1.4. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI N0 TUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMHU Pe3y/IbTATAMH 0CBOCHHS 00pa30BaTebHOM NPOrpaMMbl

N3yuenue naHHOM yueOHOM AMCLMITIIMHBI HAIPABJICHO HAa (POPMUPOBAHUE Y
obyuaromuxcs oowenpogpeccuonanvuvix komnerernuii (OIIK -2, OIIK-9) :

Ne | MHpexc Conepxxanue B pesynbrate nzyueHus: yueOHOU JUCIUILITUHBI
.1 | KOMIIET | KOMIETEHUUH (WU oOyuaroluecs: J0IKHbI
. (930807051 e€ JacTn) 3HATh yMeThb BJIAIETH

1 OIIK-2 | crocobHOCTBIO OcHOBHBIE MIPOrHO3UPOBATh METOJaMH
UCIIOIb30BATh HOHSTHUS U CBOICTBA 2JIEMEHTA U €r0 | MpecKa3aHus
0a30BbIe 3HAHUS 3aKOHBI Ba)XHCHIINX COCAMHEHMI; | yporexanms
($byHIaMeHTaIbHBIX XUMUH, PUMEHATH 3HaHHE BO3MOJKHEIX
paszzaenoB GU3UKH, 3aKOHOMEPHOC | (yHAaMEHTaIbHBIX XMMUYECKHX




Ne | MHpeke Conepxxanue B pesynbrate nzyueHus: yaeOHOU JUCIIUILTAHBI
.11 | KOMIIET | KOMIIETEHIUHU (MIN 00yyJaroniuecs: J0JKHbI
CHIUH €€ yacTu) 3HATh YMETh BJIAJIETh
XUMUH, OHOJIOTHH, TH TIPOTEKAHUS | Pa3JCIOB XUMHUH TS peaknuii u ux
9KOJIOTHH B 00BEME, XUMHUYECKUX OITHCAHMS TIPOIIECCOB U KUHETHKY ;
HEOOXOIUMOM LIS MIPOIIECCOB; SIBJICHUH, TPOMCXOAAIIMX | CIIOCOOHOCTBIO
OCBOCHUS B )KUBOM TIPUPO/IE; BHEZIPATH
(bH?’quCKHX’ IMPUMCHATH METOJOJIOTIO AOCTHXCHUA
XHUMHUYECCKUX, XMMHH JUIS PeIICHHs XUMUH IIpU
OHMONIOTMUECKHX, MPODECCHORATBHBIX pelieHuu
9KOJIOTHYECKUX OCHOB 3a79; mpodeccrHoHab
B 00111eH, (hHU3nIECKOM HBIX 3a7a4
U COIMATBHO-
3KOHOMUYECKOMN
reorpadun
2 OIIK-9 | criocoOHOCTBIO METOIBI KOJINYECTBEHHO OIKCATh Merogamu
UCIIONTE30BATh WCCIIETOBAHUS | TIPOIECCHI, XMUMHYIECKOTO
TEOPETUYECKHE 3HAHUS | W aHAJIN3a COIIPOBOK TAFOIIHECS aHams3a
Ha IMPaKTUKe XUMHWYECCKUX NU3MCHCHUEM Oprﬂ(aIOHleﬁ
BCIICCTB U (1)I/I3I/IT-IeCKOl"O COCTOAHUS Cp€abl IJid
XUMHWYECCKUX U XUMHUYECKOro coCraBa B BBISIBJIEHUS €€
TIPOLIECCOB CHCTEMAax pa3IMyHON BO3MOYKHOCTEH
CJIO)KHOCTH; IIPUMEHATD U PECYPCOB C
COBPEMCHHBIC HAYYHBIC eI UX
METO/IbI TO3HAHUS UCTIOJIb30BAHUS
MPUPOJIBI U BIIAJICHUE B paMKax
MMH Ha YPOBHE, npodeccuo-
HEOOXOZMMOM JIJIst HaJIBHON
peleHus JIEATEIILHOCTH
podeCCHOHATBHBIX
3aau

2. CTpykTypa U coaepKaHue TUCHUINIHHBI
2.1 PacnpenesieHue TPYA0EMKOCTH TUCIHMILIMHBI 10 BUJAaM padoT

OO6miast TpyaoéMKOCTh JOUCHUIUIMHBI cocrtaBimsier 4 3ad.en. (144 wacoB), ux
pacnpeziesieHue o BUiaM padoT MPEJICTaBICHO B TalOIuIle
Bun yue6HoIi paboThI Bcero CemecTpsbl
4acoB (gacer)

1
KonTakTHasi pagoTa, B TOM 4ncJe: 76,3 76,3
AynuTopHble 3aHATHS (BCero):
3aHATHA TEKIIHOHHOTO THITA 18 18 - - -
JlaGopartopHsbie 3aHATHS 36 36 - - -
3aHATHS CEMUHAPCKOTO THITA (CEMHHAPBI, IIPAKTUYECKHE 18 18 ) ) )
3aHATHUA)
HNuas koHTaKkTHas1 padoTa:
Kontposns camocroarensHoi pabots! (KCP) 4 4
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeJbHasi padoTa, B TOM YucJie: 41 41
Hpopa60m1<a u noemoperue J1eKYUOHHO20 mamepuaid, 20 20 _ _ _
Mamepuana yueOHOU U HAYYHOU TUmepamypul, N0020MOBKA K




fza60pam0prlM S3AHAMUA, Nn0020MmosKa K CEMUHAPCKUM

BAHAMUSIM)
Buinonnenue unousudyanvuuix 3adanuti (Iloocomosxa k 8 8 ) )
pewenuio 3a0ay u mecmoas)
Tloozomoska k mexkywemy KOHmMpOO 13 13 - -
Kontpoab:
[ToaroroBka K SK3aMeHy 26,7 26,7
O0mas Tpyar0eMKOCTh yac. 144 144 - -
B TOM YK cJIe KOHTAKTHAsI
paGora 76,3 76,3
3a4. e/ 4 4

2.2 CTpyKTYypa IUCHMIIUHBI:

Pacnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH 1O pa3zesiaM JAUCHUIIINHBI.
Paznens! qucuuniuuHbl, u3ydaercs B 1 cemecTpe

KomunuecTBo yacos

Ne
pasz HaunmenoBaHnme pa3ienos Aynurophas Breayuropnas
ena Bcero pabota pabora
JI J13 113 CP
1 2 3 4 5 6 7
Beenenne. Crpoenne aroma U 26 2 4 4 16
1. XUMUYECKas CBSI3b. Knaccsl
HEOPTaHWYECKUX COENUHEHUN
OO0111e 3aKOHOMEPHOCTH 20 2 4 2
2 MPOTEKAHUS XUMUYECKUX PEaKIUuit 10
JlucriepcHbBIE CUCTEMBL. PacTBOPEI He 20 2 4 4 12
3. 3JIEKTPOJIUTOB.
4 PacTBopsI anekTponuTos. PH. 24 4 8 2 12
OKHUCIUTENBHO— BOCCTAHOBUTEIL-HEIE 16 2 - 2 12
5 peaKuu. DIEKTPOXUMUYCCKIE
CBOMCTBa PacTBOPOB
XUMUS DJIEMEHTOB U UX COSIMHEHNN. 30 4 8 4 14
6 KommnekcHble coequHeHns
7 Meronapl aHajIn3a BEIIECTB 8 2 8 4
Hmoeo no oucyuniune 18 36 18 41
2.3 Copnepskanue pa3aeioB THCHUILIUHBI
2.3.1 3ausaTus JeKIHOHHOI0 THIIA
Ne Hammerosanne Coxep:xaHnue pasjeia Dopva
) pasnena ACP pasi TEKYLIETO
KOHTPOJIS
1 2 3 4




Beenenne. Ctpoenue
aToMa U XUuMHN4YeCKas
CBSI3b. Kiacchr
HeOpFaHquCKHX
COCTMHECHUM

IIpeamer u 3agaun xumun OCHOBHBIE MOHATHS 3aKOHBI
xumud. [TpoOaemMbl 3K0I0ruu. DINEKTPOHHOE CTPOCHUE
atoma.BomHOBBIE CBOMCTBA JIEKTPOHOB B aTOME. Y paBHEHUE
ne bpoiins. OCHOBBI KBAaHTOBO-MEXaHUYECKON TEOpUU
cTpoeHus aroMa. BomHoBas Gpynkiusa. KBanToBbie ynca.
AToMHEIE S, p, d, - opOuTanu. 3amonHeHUe FISKTPOHAMU
aToMHbIX opouTtaneii (AO). [Ipasuno [aynu. [IpaBuio
XyHpa.

Ilepuonuueckuii 3axon [I.M. Menneneesa. Ilepuopuyeckas
cucreMa ayeMeHToB. llepmomuueckn — M3MEHSIOLIUECS
CBOICTBA 3JIEMEHTOB, MX CBA3b CO CTPOEHHEM 3JIEKTPOHHBIX
o0onouek aToMoB. Paamycbl aTOMOB, HEPTHs HOHW3ALUH,
3aKOHOMEPHOCTH B HM3MEHEHWHU 3TuX BenuuuH. [lomoxeHue
XUMHYECKOTO JIEMEHTa B MEPHUOIMUYECKON CHCTeMe KakK ero
TJIaBHEHIAs XapaKTEpUCTHKaA.

Xumuueckass cBsizb. llepekpbIBaHWE aTOMHBIX OpOHTAaNEH -
KaKk ycioBue o00pa3oBaHus cBs3HM. [loHSATHE O MeTo.d
BaneHTHbIX  cBsazelt  (BC). ['mOpummsamust  aTOMHBIX
opOuTanei. TUIBI XUMHYECKOHN CBSI3W: KOBaJCHTHAS, HOHHAS
MeTaJuTn4YecKasl. ITorenmuman MOHH3AIINN.
OnekTpooTpuIaTenbHOCTh.  CBOHCTBa  KOBaJGHTHOW Y
WOHHOU cBszell. Paznmums B usmyeckux CBOICTBaX
BEIIIECTB C MOHHOM, KOBAJICHTHON M METAJUTMYECKON CBS3bIO
Bonmoponnast cBsa3b. XuMHYECKas CBsS3b B KpHUCTalax
(aTtomHasi, WOHHAS,  MONEKYJSApHAs  KpHCTaJTN4ecKas
ctpykrypa).  IlpencraBienne o  momumMopdmsMe o
nuzomopdusme.

MexmonekynspHble CUITbI B3aUMOICUCTBHUA.

XuMHUYECKasi CBA3b B KOMIUIEKCHBIX  COCIUHEHUSIX.
Tunuaapie KOMITTIEKCO00pa30BaTeNH U JTUTAHIBI.

Knaccel HeOpraHMYeCKUX COEOUHEHWI: OKCHIbI, KHUCIIOTHI,
ocHOBaHUS, coinui OCHOBHBIE CIIOCOOBI TONydEHUS W
XUMHUYECKHEe CBONCTBA. OUNCTKA BEIIECTB.

I'eoxumuueckas xknaccuuKanys BEmecTB

Y cTHbBII
orpoc
(I13)
JIP
K/P
T

OOmmume
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKUX PEaKIuii

DHepreTnka XUMHIECKUX peakiuii. TepMomnHaMIdecKue
cucrembl . DYHKIIMM COCTOSHUSA ( SHTAJBIINSA, SHTPOIIUS,
pabota sHeprus). JHepreTudeckie 3(PpPeKThl XUMUIECKHX
peakuuii. [lepoe Hauano TEPMOAMHAMUKH. DHTAJIBIINS
o0pa3oBaHUs BelIecTBa. 3aKOH ['ecca 1 ero ncrnoap30BaHUE
IUISL TEPMOXUMHUUECKHUX pacu€roB. CTaHIAPTHBIE COCTOSHUS
BemiecTBa. [lonsaTue 06 sHTporMu. IHTponus (pa3oBoro
riepexoaa. Bropoii 3akon Tepmoanaamuxy. M3obapHo-
M30TepMHUYecKui oTeHIuan (dHeprus [ mdoca) kak
KPUTEPUH U ABIKYIIAs CHJIa CAMOIIPOU3BOIBHOTO
IPOTEKaHUS [IPOLIECCOB B 3aKpbITOH cucteme. ObpaTtumsle u
HeoOpaTuMBbIe peakyi. XUMHUUEcKoe paBHOBecHe. [ 'oMo- 1
rereporeHHble papHoBecusi. KoHcranTa paBHoBecHsl. 3aKOH
JercTByomux Macc. Ero mpuMeneHue Kk roMo- 1
rereporeHHbIM cucremaM. [Ipunnun Jle-lllaTense, ycnosue

VcTHBIN
orpoc
(I13)
JIP
K/p




MMPUMCHUMOCTH. CMmernieHue paBHOBECHH.

CKopocTh XUMHUYECKOM peakiuu. PakTopsl, ONpeesonue
CKOpPOCTb peaklUHu. 3aKOH JelcTByrommx macc. Ilopsnok u
MoneKyIsipHOcTh peakuud. [IpaBuno Bant-I'odda. ITonstue
00 SHeprus akTUBAIMU M aKTHBUPOBAaHHOM KOMILJIEKCE.
KaranuzaTopsl, KaTaquTHUYeCKHE peakIuu. ABTOKAaTaIu3.
DepMEeHTATUBHBIA KaTaiu3. ['OMO- ¥ reTeporeHHbIN KaTaaus.
Llennsie peakuuu. IlocnenoBaTenbHble W NapajlieIbHbIE
pEaKLHH.

HucnepcHblie
cucrembl.  PactBopbl
HE DJIEKTPOJIUTOB.

OO0mas xapaktepuctuka.. [loHsTHE (pa3bl, KOMIIOHEHT,
TE€TEPOreHHOM CUCTEMBI. JHCTIepCHBIE CUCTEMBI UX
kinaccupukanus. CycrneH3nu u dsMynbeun. Kommongabie
pacTBOpHI U X cBoiicTBa. 30mu u renu. Koarymsmus.
Anpo3omnu, ABIMBL, TyMaHBL. ['a30BbIe PACTBOPHL.
ITapumansHOe HaBieHue. 3akoH JampToHa. XUMHUYECKas
teopus pactopos .M. Menneneesa. O0iue cBoiicTBa
pacTBopoB. PacTBOpeHHE Kak (PU3UKO-XUMHUUECKUH TIPOLIECC.
PactBopumMocTh BeriecTB. CriocoObl BEIpaKEHHS
KoHIIeHTpaluK. [ToHsTHE 00 HUeabHBIX ¥ HCTUHHBIX
pactBopax. 3akonsl Payis, ['eapu. Ocmoc. 3akon BanT-
T'odda. Ocmoc B ipupone. M3oToHnuecKuin KO3PGHHUIIUEHT.

Y cTHbBII
orpoc
K/p
(Im3)
JIP

PactBOpHI

anektponuToB.  PH.

Bydepubie pacTBops!.

OCHOBHbIE  TIONOXKEHHS  TEOPUU  BJIEKTPOIUTHUECKOH
muccorary.  KucioTel,  ocHOBaHWS,  amM(OTepHbIE
3JEKTPONUTHI, conr. CHUIIBHBIE U C1a0bIe IIEKTPOIIUTHI.
CrerteHp  auccomuaiiuy M GakTOphl Ha €€ BIUSIONINC.
KoncranTta muccornnanuy U (akTopsl Ha €€ BIUSIOIINE.
3akoH pa30aBIICHUS.

[loHsITHE O TEOPHH CUIIBHBIX JIEKTPOIUTOB. MeXHOHHBIE
B3auMozeicTBua.  Kaxymascsa  cTeneHb  AMCCOLUALUU
CHJIBHOTO  DJJICKTPONUTA.  AKTHBHOCTh,  KO3(P(GHUIIMECHT
aKTHBHOCTH, MOHHAS CHJIA PaCTBOPA.

Bona xak pactBopurens. MoHHOE Tpou3BeIeHUE BOIBI.

Bonoponssliii mokasaTesnb
( PH). IToHATHS 0 KUCIIOTHO — OCHOBHBIX HHIUKATOpPAX.

I'maponu3 conet. HeoOpatumerit tuaponus. CteneHs u
KOHCTaHTa  THApONW3a. BimsgHue  Temmeparypel |
pa30aBlieHUsI Ha CTeleHb Tuaponu3a. Ponb ruaponmmsa B
mporecce BEIBETPUBAHMS 1T0YB. KHCIOTHOCTD TOUB.
BydepHubie pacTBops! U B cBoicTBa. [Ipuponnsie OydepHbIe
CHCTEMBI. Tpyano-pactBoprMBbIe HIIEKTPOITUTEL.
[Ipoussenenue pacreopumoctu (I1P). Y cnoBus BeimageHus
ocanka. KoHcTaHTa Ancconmanuy, KOHCTaHTa THIPOJIH3a,
IPOU3BEICHUE PACTBOPUMOCTH KaK YacCTHBIM  Cilydail

KOHCTAHTBI pPABHOBCCHA. .

VY CTHBIN
omnpoc JIP
(I13)

OKUCIUTENBHO-

BOCCTaHOBHUTEJbHbIE
peakuuu.
ONeKTpOXUMHUYECKHE
CBOWCTBa PacTBOPOB

Tunbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  IPOLIECCOB:
MEXMOJIEKYJISPHBIE, BHYTPUMOJIEKYJISIPHBIE,
JUCIIPONIOPLHUOHUPOBAHHS. CocrasieHue ypaBHEHHUH

OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMHA  METOIaMH
3JEKTpOHHOro Oanmanca. Meron monypeakuuid  (MOHHO-

3JI€KTpOHHBIﬁ MCET O}_I). BnusHue KuciIoTHOCTH Cpeabl HA

IMPOAYKTBI  OKHCJIIMTCIbHO-BOCCTAHOBU-TCIIbHBIX peaKuHﬁ

YV cTHBIN
onpoc JIP
(113)

T




OueHka TepMOAMHAMUYECKOW BO3MOXKHOCTH MPOTEKaHUS
OKHUCJIUTEbHO-BOCCTAHOBUTENBHBIX PEaKIUi. DIIEKTPOIHBIN
noreHunan. BogopomHbelii  anektpoa. Psax  HampsbkeHus
METAJLIOB. CrannapTHbie OKHCJIUTEIbHO-BOCCTAHOBM
TEIIbHBIC ITOTCHI[UAIEL. YpaBuenue Hepucra
TlanpBanmyeckuii anemenT. 3J1C raabBaHHYECKOTO IJIEMEHTA.
DNEeKTPOIN3 PaCIJIaBOB M BOJHBIX PACTBOPOB COJICH. 3aKOHBI
®dapanes. Kopposus metanios. .

XHUMHS JIEMEHTOB U

HX COeIUHEHUI.
KommnnekcHbie
COEIMHEHUS

Oobuue ceolicmea u Memoovl NOYUEHUSL HEMEMAl108
PacnionoxeHue HEMETAIIIOB B IIEPUOJAUYECKON CUCTEME.
dusnueckne W XUMHYECKHME  CBOMCTBA  CBOOOIHBIX
HeMmerannoB. OCHOBHEIE THITBI XUMHYECKUX COCILI/IHCHI/II\/'I
HEMETAJIIOB C IPYTUMHU HEMETaJUIaMU U C METaJUTaMHU.
Haxoxenue HemeTaiioB B ipupoze. IIpuHimns! nomydeHus
UX B CBOOOTHOM COCTOSIHHH. Vcop30BaHUE HEMETAIIIOB B
CEJIbCKOM XO35HCTBE.

Tanozenwt

CtpoeHue aToOMOB U MOJIEKYJ ITPOCTHIX BEIIECTB U 00II1as
XapaKTCpUCTHUKa 3JSJIEMCHTOB rpynIbl ; COCAUHCHUSA C
MeTaJUIaMH 1 HEMETaJlJIaMH ,KHCIIOPOJHBIE COETNHEHUS
raJoreHoB ; MEKTaJIOT€HHbIE COCIITHEHMS.

Booopoo

OcoGeHHOCTH CTpOEHHS aToMa Bogopoaa. M3oroms
Bonopona. [IposBisiemast BaneHTHOCTh. DU3MUECKUE U
XUMHYECKHE CBOMCTBA CBOOOIHOTO Boopoaa. CBolicTBa
COEMHEHNH BOIOPO/Ia C METAIIAMHU M HEMETaJUTaMH.
T'unpunsl. PacTBOpsI BOJOpOJA B METAIIAX.

Haxoxnenune Bomopoaa B mpuponae. CriocoOsl MoTydeHus U
MPaKTUYECKOE IPUMEHEHHUE BOIOPOia. ATOMApHBIN BOIOPO/I,
€ro MoJy4eHne U MPaKTHIeCcKoe MPIMEHEHNE.

Kucnopoo

Kucmopon. OcobeHHOCTH CTpPOEHUS aTromMa KHCIOpOJa.
AmnorportHas  MomuduKausa Kuciopoma. lIposeiusemas
BAJICHTHOCTh.  DuU3HUeCKHE W  XUMHUYECKHE CBOWCTBA
CBOOOIHOTO KHCIOpoaa. PacrpocTpaHeHHOCTH KHCIOpOa B
npupone. Oxcuapl u ux kiaccuukanusa. CrocoOs!
rory4deHus kuciopona. CBoiicTBa M MpUMEHEHNE KUIKOTO
kucnopoaa. O30H. CriocoOBI MOTydeHHs ¥ CBOMCTBA 030HA.
Pons o30Ha B mpuponme. IlpumeHenue o3oHa. Boga.
OCOOEHHOCTH CTpPOSHHS MOJEKYlT BOJBL.  AccoIuars
MOJEeKyI Bonbl. Pu3nyecKre 1 XUMHYECKIE CBOMCTBA BOJIBI.
Pons Bozbl B mpupoae. XUMUYECKUI COCTAaB MPUPOJHBIX BOI.
’KectkocTps Boabl U MeToabl €€ ycTpaneHud. [lepokcun
BOJIOPOJIa, €r0 CTPOEHHE, CBOMCTBA U CIIOCOOBI TTOTyYEHHSI.
Azom, ¢pocgpop u ux coeounenus.

Asort. PacnipoctpanéHHoCTh a3ota B ipupoze. [lonyuenue
azora. du3nveckrne 1 XUMHUIECKHE CBOMHCTBA a30Ta. AMMHUAK.
Crpoenue u nomydenne. OU3ndyeckue U XUMUIECKHE
cBoiictBa aMmmuaka. Oxcubl a3oTa. CTpoeHue, MmoydeHue,
(hr3muecKre U XUMHUYECKIE CBOMCTBA OKCHIOB. | HAPOKCH
aMMoHus1. Conu aMMOHUA. A30THAsI KUCTIOTa. A30THBIE
ynoOpeHust. DKOJIOTHYECKUE MPOOIEMBI.

Docdop. AmutorponHsie MomuduKauy pochopa B Ipupoe.
Croco0s! monydenus pocdopa. Kucmopoaasie coequHeHUs

thocdopa u ux cBoiictBa. BomopoiHbie CoeMHEHUS

Y CTHBIN
orpoc
JIP
(I13)
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hochopa. DxonoruuecKuenpooIeMBbl.

Yenepoo, kpemuuii u ux coeounenusn

Amnnorporiust  cBoOomHOrO — yriepona. Aimas, rpadur.
Awmopduslii yriepon. MckyccTBeHHOE noaydeHue rpaduTa u
anMasza. [lormorurensHble cBOICTBa yriepona (aacopOums).
IIpuponHele coenuHeHus yriepoaa. XUMHUYECKHE CBOMCTBA
yraepoga. Kucnopognsie coemuneHus yriepona. Oxcup,
yraepona (II), momydenue, cBOMCTBA M HCHOJIB30BAHHUE.
Okcun yrinepona (IV) m ero poiab B MHUTaHUM PACTCHUM.
dusnyuecKkue U XUMUIECKHe CBOMCTBA okcuaa yriaepoaa (IV).
[apuukoBblii 3¢d¢exr. YrompHas KuCIOTa, €€ CBOWCTBA.
Kap6onatel. KapOoHaTHOE paBHOBECHE B IIPUPO/IE.
Knaccudukanmst OpPraHMYECKUX COEIIMHEHHI.
YraneBoaopoasl.

Kpemumuii. PacnpoctpaneHHOCTP KpeMHHMsSI B  TIPUPOJE.
I'naBHeliline MUHEPAIBbHBIE U TOPHBIE MOPOJIBI, COAEPIKAIINE
kpemHuid. Ilomydyenne kpemHus. JIMOKCHJI  KpeMHUs
KpeMHeBbie KHCIOTHI M UX CONH. BakHEWIHEe MPUPOIHBIC
CHJTUKATHI - TIOJIEBOY WITIAT, CIIOJIa, KAOJIHH, acOeCT.

Obuue ceoiicmea u Mmemoovl NOAYYEHUA MeEMAN104
IlonoxxeHue MeTawuioB B  MEPUOIUYECKON cHUCTEME
31eMeHTOB. CBA3h METaNIMYECKUX CBOWCTB CO CTPOEHHUEM ¥
pa3MepaMu aTOMOB 3JIEMEHTOB. PU3MYECKHE U XUMHUUECKHUE
cBoiicTBa MeTauioB. CpaBHUTENbHAS aKTHBHOCTH METaJUIOB
Psn manpspkennii MmetauioB. Kopposust Mmeramios. 3amura o1
Koppo3un. MeToip! MoTydeH sl METAJUIOB U3 PY.
Ll]enounvie memainpl u ux coeOuHeHUus

[llemounbie METAUIBI: JINTHHA, HATPWUW, Kaaui, pyouawmii
ue3uii. Haxoxienue Hatpud U Kainud B nipupoje. [lonyueHue
CBOOOMHBIX MeTayuioB. CBOWCTBA INEIOYHBIX METAJUIOB, HX
CpaBHHTENbHAs AaKTHUBHOCTh. | uapuapl. KucmoponHsie
COEMHEHHUS U TUAPOKCHU/IBI MIEIOYHBIX MeTalutoB. Con.
bepunnuii, maznuit, wienounosemenvrovle Memaivl

OO01mas XxapaKkTepUCTHKA DJIEMEHTOB BTOPOH TPYIIIIBI

IJIaBHOW MOArPYIIIBI epuoandeckoi cucremst .M.
Menpeneesa.

Bbepmmnuii, ero nmpupoaHble COeNMHEHNS, METOIBI TTOTyYEHHS
¥ TIPUMEHEHHS. XapaKTepHUCTHKA COSTHHEHUH OSpHIIITHSL.
Bepunnatsl.

Marnuii. [IpuponHeie coeAMHEHUS], TPOMBILUIEHHOE
rory4eHrie v npuMeHeHne. OKCUIBI M TUAPOKCHUIBI MAaTHHSL.
CaoiicTBa coneil MarHus.

[lemouHO3eMeNbHBIE METAIIIBI: KaJIbIMA, CTPOHIIUN, Oapwid,
paauii. CBoICTBA LIETOYHO3EMENBHBIX METaIOB. X OKCHIBL

u TUAPOKCUIBL. O6mas XapaKTEpUCTUKA coneit
IIETOYHO3EMENbHBIX METaJIOB. I'mapokapOoHaTHI
IIETOYHO3EMENbHBIX METaJlJIOoB. W3BecTkoBaHME u
TUIICOBAHUE ITOYB.

Komnnekcnoie coeounenusn
CtpoeHre W HOMEHKJIATypa KOMIUIEKCHBIX COETHHEHHH (H
JJIEMEHTOB.. MOHO- U MOJUIEHTaTHBIX JINTaHI0B
TI'eomerpust koMmIuiekca. MarHuTHelE CBOMCTBA COEAUHEHUN
Poib KOMIIIEKCHBIX COETUHEHUH B IPUPOIE.
Paouoaxmuensie 3nemenmer

SIBneHue paInoaKTUBHOCTH. Bubl painoakTUBHOCTH.
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PagnoakTUBHBIC 3JIEMEHTHI. HepI/IOI[ nojgypacmnajaa u

KOHCTAaHTa paaAUOAKTHBHOI'O paciiajia. [lonsTue o merogax
MOJIY4YCHHA U BBIACICHNA NCKYCCTBCHHBIX PaJUOAKTUBHBIX

n3oronoB. CriocoObl 0OHApYXEHUS PaJHMOAKTUBHOCTH.

7 |Meronasl
BEIIIECCTB

aHamsa

KJ'IaCCI/I(bI/IKaHI/IH YUCTOThI BCIICCTBA. MCTOI[LI

PeHreHocTpyKTypHBII aHAINU3

aHaM3a
BEILIECTB: XUMUUecKue, prusndeckne u pU3nKo-XMMHYECKUE
MeTonabl CriekTpaiabHbie MeTONbI aHamm3a: Y @-, UK-, SIMP .

YcTHBIN
orpoc
JIP

2.3.2 3aHATHS CEMHHAPCKOT0 THIA

Neo | HaumenoBanue paszzena

TemaTrka NPaKTHUUECKUX 3aHITUH (CEMHUHAPOB)

dopMa TeKyL1ero

KOHTPOJIS

2

3

4

Bgenenne. Ctpoenue
aToMa U XUuMH4YeCKas
cBs13b. Kimacchl

OCHOBHBIE 3aKOHBI XUMHH.

YcrHBI ompoc,
Pemenue 3amau
K/P

XUMUYECKUX PEaKLIHM

HEOPTaHUYECKUX Crpoenue aroma. Xumuueckas cBsizb. [lepromudeckast | Y CTHBIA OIpoc
COEIVHEHUN CUCTEMA HJIEMEHTOB. Pemenue 3anau
T
Ob6mme XuMHU4YECKasi TEPMOJIMHAMUKA. XUMUYECKAS YcrHBI opoc
3aKOHOMEPHOCTH KAHETHKA. Pemenue 3anau
MIPOTEKaHUs K/P

JucnepcHble CUCTEMBL.
PactBOpHI HE
JJIEKTPOJIUTOB.

PactBOpHI.

VYcrHBI onpoc

Pemenne 3amau
K/P

PactBOpHI
anexktponuToB. PH.
Bbydepnbie pacTBOpHI

PacTtBOpBI 251€KTpONIUTOB. [ MAPOIHN3 CONEH.

YcTHBIN orpoc
Pemenue 3amau

OKHCITUTENBHO-
BOCCTaHOBHUTEIHHBIC
peaxiuu.
DNEKTPOXUMHUUYCCKIE
CBOMCTBa PacTBOPOB

OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
Cocranenue ypasaenuit OBP: a) meron
3JICKTPOHHOTO Oaanca; 0) MEeTOI AICKTPOHHO-
HOHHOTO OanaHca.

DJNEeKTPOXUMHUYECKHE  CBOWCTBA PacTBOPOB.

YcTHBIM ompoc,
Pemenne 3amau
T

XHUMHS 3JIEMEHTOB U UX
COEIUHEHUI.

Kommnekcarie
COEIMHEHUS

XuUMHUS YIIIepoJa U €ro COEAUHEHU. Y TIeBO0pOIbI.
TTomumepsr.

YcTHBIN orpoc

KomMiutiekcubie coequHEeHMS

YcTHBIN orpoc

2.3.3 JIabopaTopHbIe 3aHATHSA

HanmenoBanne dopma TeKyIero
Ne HanmenoBanwne mabopaTopHBEIX padoT P v
paszznena KOHTPOJIA
1 2 3 4
Bsenenne. Ctpoenue TexHuka 6e30MaCHOCTH MPHU pabOTE B Omuyem no
aToMa U XUMHUYeCcKas XHUMHYECKOH J'Ia60paT0pI/II/I /la60pamopHOL7
1 .
cBsi3b. Kiacen JlaGoparopnas pabora Nel: «OCHOBHVLIe pabome
KJIaCChl HEOPraHUYECKUX COCAUHEHUI,
HEOPraHUYeCKuX .
. « Onpenenenne 5KBUBATIEHTHOW MacChI
COeIMHEHU N
MeTaa
2 |O6mue 3akoHoMepHocTH | JlaGopaTopHas padora Ne2. « Xumudeckast Omuem no
MPOTEKAHUS XUMHYECKUX 1abopamopHou
peaxuit pabome
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KUHETUKA. XUMHUUYECKOE PABHOBECUE»

3| AucnepcHbie CHCTEMBI. Jlaboparopnast padota Ne3: «IIpurorosnenue Omuem no
PactBope! He PpacTBOPOB Pa3IM4YHON KOHLICHTPALUH. 1abopamopHo
JNEKTPOJIUTOB TutpoBaHue» pabome

4 | PactBopsl anektponutoB | Jlabopatophas pabora Ned Omuem no

«OQNEeKTpONUTHYECKas TUCCOLUALTHS. 1abopamopHoti
Bydepnsie pacTBopb» pabome
Jlaboparopnast pabota Ne5: «['uaponu3 comnei.

PH».

5 | XuMmusi 3JIEMEHTOB U UX JlabopaTtopHas pabota Ne6: «CBoiicTBa Omuem no
COEIMHEHNUN. LICTOYHBIX M IIEI0YHO-3€MEIbHBIX METAIIIIOB aabopamopuou
KommiekcHbie HUX COECIUHEHUN) pabome
COCJIMHCHUS

JlaGopartopHas pabora No7:»*“CBoiicTBa Omuem no
3JIEMEHTOB 4-5 TPYIII TJIABHON MOATPYIIIBD) aabopamopuou
pabome

6 JlabopaTtopnas pabota Ne8: “ Xummueckue Omuyem no

METO/IbI aHaM3a BemecTB. KauecTBeHHEBIS aabopamopuou
M PCaKIM Ha KaTUOHBI 1 AaHUOHBI pa6ome
€TOJIbI AHATN3A BEIIECTB
JlabGopaTopnas pabora Ne9: “Onpenencane Ormem no .
JKECTKOCTH BOILI aabopamopHot
pabome

3amura nabopartopHoi padotsl (JIP), Bemomnenue kypcooro mpoekta (KII), kypcosoit

2.3.4 TlpumepHasi TeMaTHKA KyPCOBBIX padoT
KypcoBbie paboThl HE TPETYCMOTPEHBI YUEOHBIM TIAHOM.
2.4. [lepeyeHb y4eOHO-METOAUYECKOT0 O0ecneYeHHs J1JIs1 CAMOCTOATEIbHOM PadoThI

00y4aromUXCcs M0 JUCHUILIHHE (MOTYJIIO)

pabotel (KP), pacuerHo-rpadmueckoro 3amanusi (PI'3), manmucanme pedepara (P), acce (D),
kosutokBuyM (K), rectupoBanme (T) u 1.11.

Bun CPC

Ilepeuens yaeOHO-METOIMIECKOT0 00ECTIeUeHNS qUCIUILIINHBI IO
BBITIOJTHEHUIO CAMOCTOSATEILHON pabOThHI

2

3

Ilpopabomxa u
nogmopenue 1eKYUOHHO2O
mamepuana, Mmamepuana
VUeOHOU U HAYUHOU
Jumepamypbl, H0020MosKa
K CeMUHAPCKUM 3aHAMUSAM,

Meronuueckue pEKOMEHAALMU K OpraHu3alud ayIUTOPHOM U
CTYZIEHTOB
meromuueckne ykazanus / coct. T.I1. Cropoxenko, IL.b. TlounHOK,
A.B. becnanos, H.B. Jlo3a - Kpacronap: Ky6anckwuii roc.yH-t, 2018

BHEQYUTOPHOI (caMocTOATENHEHOMN)

89c.

paboTHI

Tloozomoska k
1abOPAMOPHBIM 3AHAMUSIM.

Kyzuenosa C.JI., Cropoxenko T.I1L../ YueOHO-MeTOmm4Ieckoe nocodue

IU1s1 J1abOpaTOPHBIX paboT Mo Kypcy «XuUMHS» (1711 CTYJEHTOB

Hanpaeneauss noaroroBku 05.03.02-['eorpadus),

kadenpoii o0mielt, HeOPraHUIECKOH XUMHUK 1 HHPOPMALTMOHHO-
BBIYHCIIUTENBHBIX TEXHOJIOTHI B XUMHH, IpoTokoa N2 7 ot

22.06.2017 r.

Buinonnenue
UHOUBUOYANILHBIX
3aoanutl, (I[loocomoexa Kk

Meronuueckue peKoMeHAAIMN K OpraHu3aluy ayIMTOPHOU 1
BHEAYIUTOPHOH (CaMOCTOATEIBHON) paOOTHI CTYICHTOB:
Metoauueckue ykasanus / coct. T.I1. Cropoxenko, I1.b. IlounHOK,
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peutenuio 3a0ay u A.B. becrianos, H.B. Jlo3a - Kpacunonap: Ky6anckuii roc.yH-1, 2018,
mecmos, 00K1A008.) &9c.

IlogroroBka K TeKylleMy KOHTPOJIIO, IIPOMEKYTOYHOH W
rOCy/IJapCTBEHHOW  WTOrOBOM  arrecTtanuu: MeToauyeckue
ykazanus / B.B. MunenkoBa, A.B. MamonoBa, A.B|
Konosanosa. — Kpacnonap: Kybanckuii roc. ya-t, 2018

4 THloozomoska k mexyuemy

KOHMPOJIO .
Meroauueckue pEKOMEHJAlMM K OpraHu3aluyd ayAuTOPHOU U

BHEAYAUTOPHOU (camocTosTENBEHON) paboTsI CTYJICHTOB:
Mmeroauueckue ykazanusi / coct. T.II. Cropoxkenko, I1.b. ITounHok,
A.B. becnanos, H.B. Jlo3a - KpacHonap: KybaHnckuii roc.yH-t, 2018
89c.

Kysnenosa C.JI., Cropoxenko T.I1../ YuebHO-MeToaMYeCKOE TOCOOHE
Uit mabopaTtopHbIX paboT 1o Kypcy «Xumusi» (IiIsi CTYJIEHTOH
HanpaBiieaus noarotroBku  05.03.02—[eorpadus), yTBepKIEHHBIE
kadenpoii oOmiel, HEOpraHWYecKOW XHMHUU H WH(POPMAIMOHHO1
BBIYHMCIIMTELHBIX TEXHOIOTHH B XUMUH, IPOTOKOJI Ne 7 ot

22.06.2017 r.

Y4eOHO-METOMYECKHE MaTepHUalibl ISl CaMOCTOSITEILHOW pabOThl OOyJarOIIUXCS W3
9KCIia MHBAJTUJIOB U JIMI] ¢ OTPAaHUYCHHBIMH BO3MOXHOCTIMH 3/10poBbs (OB3) mpegocrapistoTcs
B (hopmax, alanTUPOBAHHBIX K OTPAHHUCHUSAM UX 3I0POBbSI U BOCTIPUATHS HHPOPMAITUH:

JIJIst AT ¢ HApYIICHUSIME 3PCHUS

—B MeYaTHOU (opMe YBEIMYCHHBIM MIPUPTOM,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,

— B opme aymuodaiina,

— B reyaTHoO# opMe Ha s3bike bpaiins.

Jljis 11 ¢ HapyIIEHUSMHU CITyXa:

— B IeyaTHoO# dopme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

Jljig 11 ¢ HapyIIeHUAMH ONIOPHO-BUTATENILHOTO anmnapara:

— B IeyaTHoO# dopme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,

— B opme aynuodaiina.

JlaHHbII TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTa
00yJaronuxcs.

3. O6pa3oBaTeibHbIE TEXHOJIOTHH.

OO6pazoBarenbHbIe TEXHOJOTUU: METO]T IPOOIEMHOTO U3JI0KEHUS MaTepuana, Kak
JIEKTOPOM, TaK U CTYJACHTAMH; CAMOCTOATEIbHOE UTEHUE CTYJACHTaMU YueOHO-METOANYECKON U
CIPaBOYHOM JIUTEPATYpPHI U MOCIEAYIONIel CBOOOJHON JUCKYCCUHU IO OCBOCHHOMY UMU
MaTepuany, UCIOJIb30BaHUE, UILTIOCTPATUBHBIX BUACOMATEPHATIOB C TOMOIIBIO
MYJIbTUMEIUHHOTO 000PyI0BaHUs, TEXHOJIOTUN JTUYHOCTHO -OPUEHTHPOBAHHOTO 00yUEHUS,
MO3BOJISIFOIINE CO3AaBaTh MHINBUIYalIbHBIE 00pa30BaTebHBIE TEXHOIOTHH.
[Tepeuncnennsie 00pa3oBaTeIbHbIC TEXHOJIOTUN PEATUIYIOTCS:

- TIPY YTE€HUU JIEKLIUH C UCTIOIb30BAHUEM MYJIbTUMEAUINHBIX TPE3CHTALNIN
JEMOHCTPALMOHHOTO 3KCIIEPUMEHTA;

- TIPY AUANIOTOBOM (hopMe MPOBEACHUS JCKIUI U MPAKTUIECKUX 3aHATUH MMOCTAaHOBKOU U
pelieHreM poOIeMHBIX U CUTYallHOHHBIX 3aJ[aHHI;

- TIPY TIPOBEJICHUH TAO0PATOPHBIX PAOOT BKIFOYAIOIINX TTYOOKYIO CAMOCTOSATEIHHYIO
MPopabOTKy TEOPETUIECKOTO MaTepHalia, H3ydeHHEe METOAUKHU MPOBEACHUS PabOThI U
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IUTAaHUPOBAHUS SKCIIEPUMEHTA. B HEKOTOPBIX J1TaOOpaTOPHBIX pabOTaX MPUCYTCTBYIOT 3JIEMEHTHI
MCCIIEI0BATENILCKOM pabOTHI.

Ymenue nexkyuii 110 JAHHOW JUCUUIIIIMHE PEKOMEHIYETCS IPOBOAUTH C UCIIOJIb30BAHUEM
My.]IBTHMCI[HﬁHBIX Hp€3€HTaL[I/H>'I U ACMOHCTPALIMOHHOI'O SKCIICPUMCHTA.

Mynvmumeoutinas npezenmayus, BBIOTHEHHAs! CPEACTBAMH Mporpammbl Microsoft
PowerPoint mo3BossieT mpenogaBaTeio Y4eTKO CTPYKTYPUPOBATh MaTepUal JEKIHMH, SJKOHOMHUTh
BpeMsi, 3aTpayMBaeMoe Ha U300pakeHUE C UCIOJIb30BAaHUEM MEJIa U JOCKH CXEM, HalliCaHue
(bopMyIT U APYTUX CIOKHBIX 0OBEKTOB, YTO JTAET BOZMOXKHOCTh YBEIIMYUTH 00BEM U3TIaraeMoro
Marepuana. Kpome Toro, npe3eHranus o3BoJsieT OY€Hb XOPOIIO MIUTFOCTPUPOBATH JIEKIIUIO HE
TOJIBKO CXeMaMH M PUCYHKaMH, KOTOPBIE €CTh B YUEOHBIX MTOCOOHSX, HO M MOJHOLBETHHIMHU
dororpadusiMu, pUCyHKAMH, MOPTPETAMH YYCHBIX U T.J. MylnbTUMEAUKHHAS TIPE3SHTALNS
MIO3BOJISIET OTOOPA3UTh (PU3MUECKHUE U XUMHUUYECKUE TIPOLECCHl B AMHAMUKE, YTO TIO3BOJISIET
3HAYUTENIBHO YIYUIINTh BOCHPUITHE MaTepuaia cTyaeHTaMu. CTyAeHTaM MpeloCTaBIIsIeTCs
BO3MOXHOCTh KOIIMPOBAHUS MPE3EHTALUH /17151 BBIITOJHEHUS CAMOCTOSTENIbHOM paboThl,
MOATOTOBKH K TEKYIIEMY, IPOMEKYTOUYHOMY U UTOTOBOMY KOHTPOJIIO (9K3aMEHY).

Jlemoncmpayuonuslil XuMuiecKuti 3kcnepumerm OTHOCUTCS K CIIOBECHO-HATJISIIHBIM

METOaM O6y‘I€HI/I$[ u HpOBOI[I/ITCFI HpI/I YTCHUHN J'ICKIII/II\/JI, a TaKXKe HpOBCI[CHI/II/I J'Ia60paTOpHI>IX
3aHflTI/II\/’I HpenonaBaTeﬂeM, J'Ia60paHTOM nin, B HeKOTOPBIX cnyqaﬂx, OJHUM NN HECKOJIBKUMHN
CTyAeHTaMHU. [leMOHCTpallMOHHBIN SKCIEPUMEHT IPOBOJAUTCS B COOTBETCTBUH C yueOHOU
MPOTpaMMO¥ TI0 KOHKPETHBIM pazzienam (MOIYIISIM) TACIUTUTAHEL. J[eMOHCTpaiMOHHBIN
AKCIIEPUMEHT MO3BOJISIET MTPETIOaBaTelto c(hOPMHUPOBATH HHTEPEC K MPEAMETY Y CTYICHTOB,
O6y‘-II/ITI) HUX BBIIIOJIHATH OHpeJIeHeHHBIe onepam/m C BC€IIIECTBOM, HpI/IeMaM TCXHUKHN
71a00PATOPHOTO IKCIEPUMEHTA. J[eMOHCTPAITMOHHBIN SKCIIEPUMEHTA - UCTOYHHK
MPUOOPETAEMBIX CTYJCHTOB 3HAHHI, HABBIKOB, YMEHHUI; CPEJICTBO MPEAYIPEIKIACHUS ONTHOOK 1
30Ty IeHUH, KOPPEKIINY 3HAHUH, CITOCO0 MPOBEPKH HCTUHHOCTH BBIJBUTaeMbIX THITOTE3,
pereHust yueOHBIX U UCCIIeI0BATENbCKUX MpooieM. K ocHOBHBIM TpeOoBaHMSIM,
MPEIBABISAEMBIM K JIEMOHCTPAITAOHHOMY 3KCIIEPUMEHTY, CJICyeT OTHECTH: HATJISTHOCTb;
MPOCTOTA; 0€30MACHOCTh; HAJIC)KHOCTh; HEOOXOIMMOCTh OOBICHEHHS SKCTIepuMeHTa. JIro6oi
OTIBIT JIOJDKEH COIMPOBOXKIATHCS KOMMEHTApUAMH TperoaBarelisa. Bo3Hukarone may3sl MOXHO
HCII0JIb30BAaTh JUIS OpPraHU3aI[uK IMajiora co CTYJACHTaMH, BISICHCHHS YCIOBUH MPOBEACHHS
SKCIEPUMEHTA U NIPU3HAKOB XUMUYECKHX peakiuii. HeoO0xommma ocTaHOBKaA 1SN OIbITa - JIIS
9ero MPOBOJUTCS OIBIT, YTO HEOOXOAMMO TIOHSATH B Pe3y/IbTaTe HAOIIOICHUH 32
skcniepuMenToM. Creryer onucaTh MPUOOP, B KOTOPOM MPOBOIAMTCS OIIBIT; YCIOBHI, B KOTOPBIX
OH TIPOBOJIUTCS;, 1aTh XapaKTEPUCTUKY peakTruBaM. Heo0Xo Mo opraHnu3oBaTh HaOIOICHUS 32
OTIBITOM CTYJICHTAMU JIJIsl BHISIBJICHUS TIPU3HAKOB PEAKIIMU U MPOBEICHUS aHAIN3a ¥ TIOMOYb
CTYJIGHTaM cJIeJIaTh COOTBETCTBYIOIIME BBIBOIBI M TEOpeTHYECKOe oOocHOBaHue. [Ipu pabore B
MAJIOYHMCIICHHBIX TPYIIax [EeIeco00pa3Ho UCIOIb30BaTh AUAJIOTOBYI0 (hOPMY MPOBEICHUS
JICKIIMOHHBIX 3aHATHH C UCIIOJIb30BaHUEM 3JIEMEHTOB MPAKTUYCCKHUX 3aHATHH, IOCTAHOBKOW U
pelieHreM TpoOIeMHBIX U CUTYallMOHHBIX 3aJJaHUI U T.1I.

Ilpu nposedenuu nadopamoprnozo npaKmuKyma HeoOX0AUMO CO31aTh YCIOBUS IS
MaKCHUMAaJIbHO CaMOCTOSITEIbHOTO BBIIIOJHEHHUS CTYACHTaMH JIabopaTopHbIX padoT. [loaTomy
IIPU IPOBEIECHUH TaOOPATOPHOTO 3aHATHS PENOAaBATENI0 PEKOMEHIYeTCs:

1. TIpoBenenue skcrpecc - onpoca (B YCTHOH MM TECTOBOM (popMme) 1o TeopeTuyecKoMy
MaTepHuay, He00X0AMMOMY JUIsl BBITIOJIHEHHS paboThI (C OILIEHKOH).

2. TlpoBepka IJaHOB BHIMOJIHEHUS Ja00PAaTOPHBIX padOT, MOATOTOBICHHBIX CTYAEHTOM B
paMKax caMOCTOSITEIIbHONU PabOTHI (C OILIEHKOH).
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3. Ouenka paboThI CTyIeHTa B Ja0OPAaTOPHHU U MOJIyYSCHHBIX UM PE3YJIbTAaTOB (C
OIICHKOM).

4. TIpoBepka oT4eTa O BHIIIOJHEHHOMU Jab0paTOpHOl paboTe (C OLICHKOM).
JIaboparopHsbie 3aHATHS (PaOOTHI) MPOBOISATCS MOCIIE U3YUEHUS ONPEACTICHHOTO pa3iena

(MoTynst). DTO 3aHATHS, KOHTPOJIUPYIOIINE 3HAHUSI, YMEHUS U HaBbIKkH. JIF00ass maboparopHas
paboTa JoJpKHA BKIIIOYATh TTYOOKYIO CAMOCTOSATENBHYIO TPOPAOOTKY TEOPETHUECKOTO
MaTepualia, i3y4eHUe METOIUK POBEICHUS U TUIAHUPOBAHHE YKCIIEPHIMEHTA, OCBOCHHE
M3MEPHUTEIBHBIX CPEICTB, 00paO0OTKY M MHTEPIIPETAINIO SKCIIEPUMEHTAIBHBIX JaHHBIX. [1pn
3TOM YacTh pabOT MOXKET HE HOCUTH 00s3aTEIbHBINA XapaKTep, a BHIMOIHATHCS B paMKax
CaMOCTOSITEIbHOU paboThI IO Kypcy. B psan paboT 1menecoo6pa3Ho BKIOUUTE pa3/ieibl ¢
JOTIOJTHUTEIHHBIMH JIEMEHTaMU HaYYHBIX HCCIIEJOBAHNMN, KOTOPBIE TIOTPEOYIOT YTriyOIeHHON
CaMOCTOSITENIbHOM MPOpabOTKHU TEOPETHUECKOI0 MaTepuraia. BelrosiHeHue 1abopaTopHbIX padboT
CTYIGHTaMH JIOJDKHO YIIOBJIETBOPSTH CIETYIONINM TPEOOBAHUSM:

*  CTYICHTHI IOJDKHBI IOHUMATh CYTh OTIBITA (IKCIIEPUMEHTA) U3HATh
MIOCIIEIOBATEIILHOCTD BBITIOTHEHUS OT/ICIBHBIX ONEpaIiii MOMHCTPYKIINH;

*  coOIIO/aTh T03UPOBKY PEAKTHBOB U MpaBUIa padOTHl C HUMU;

*  yMeTh coOuparh MpUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUIIbHO pabOTaTh C HUMH;

*  HEYKOCHHUTEJHHO BBITIOJIHATH ITPABHJIA TEXHUKH O€30TIaCHOCTUIIPH
obOparenuu ¢ o0opyaoBaHuEM, MpUOOPaAMH 1 PEaKTUBAMU;

*  rpamMOTHO 0(GOPMIISTH OTYET O MPOBEACHHOM 3KCIIEPUMEHTANIbHOM padoTe.

[Ipu 3ammTe nabopatopHOil pabOTHI (cIaye OTYETa O €€ BHITIOJHEHUN) CTYACHT JOJIKEH
yMeTh OOBSICHATH I, 3a/Ia4H, XO/1 TPOBEACHUS pabOTHI, €€ PEe3yIIbTaThl, ClICIIaHHbIEC BBIBOJIBI,
a TaK)Ke OCHOBHBIE KOHCTPYKTHBHBIE 0COOEHHOCTH UCTIOIB3yEMOTO 000PYIOBAHHS.

B Hacrosiiee Bpemsi COBEPIIEHCTBOBAHNE XUMUYECKOTO SKCIIEPUMEHTA, B OCHOBHOM,
3aKJTI0YACTCS B MOJICPHHU3AIIMU TTPUOOPOB, ammapaToB, CO3JaHusl 000pyI0BaHUS ISl PaOOTHI €
MaJbIMU KOJIMYECTBAMU U, K CO’KaJICHHIO, B MEHbIIIEH CTETIEHH OHO HalleJIeHO Ha pa3paboTKy
MPUHIUIHATIBEHO HOBBIX XUMHUYECKHX OTIBITOB, KOTOPBIE TaK Obl BOBMOKHOCTH IPUMEHSThH Ha
ypoKax npobjaeMHbIe U UcclieoBaTeIbCKUuEe GOpMbl OpraHU3auy yueOHoil nesrenbHocTH. B
IpolLecce MPOBEACHUS ONBITOB CTYACHTHI PACIIMPSIOT CBOM MPEACTABICHUS O BEUIECTBaX, UX
CBOMCTBaX, COBEPIICHCTBYIOT IPAKTUYECKUE YMEHHUS.

Cemunapckue 3auamus PEANOJIararoT OpraHu3alluio0 TUCKYCCHUHU 110 OTACIbHBIM
BOIIPOCAM, 4TO CIIOCOOCTBYeT (popMUpOBaHUIO O0JIee TITyOOKHUX 3HAHUM 110 TEME CEMHUHAPCKOTO
3aHATHUS, @ TAK)KE PA3BUTHUIO HABBIKOB MOKMCKA, aHAIM3a HE0OX0MMOM HH(OPMAIIUH, HABBIKOB
MyOJUYHOM 3aITUTHI CBOCH ITO3UIINH .

CeMuHapckue 1 1a00paTOpHbIE 3aHATUSI PEKOMEHIYETCSI IPOBOUTh 68 AKIMUBHBIX U
UHMEPaKMUBHbIX hopmax ¢ UCTIOIH30BAaHUEM KOMITBIOTEPHBIX CUMYIIALIUNA, TOCTAHOBKH
MpOOJIEeMHBIX U CUTYaIlMOHHBIX 3a1aHuil. [IpoBeieHue 3aHATHI B aKTUBHBIX M MHTEPAKTUBHBIX
(hopMax JTOJKHO OBITH HAMIPABICHO HA MHTEHCU(PHUKAIINIO y4eOHOTO IpoIecca, YBeInYCHHE
JOCTYIHOCTH 3HAHUI, HABBIKOB M YMEHUI, aHamn3 yueOHON nHGOpMaIuu, TBOPUECKUA MOIXO0]T
K YCBOCHHIO YUeOHOTO MaTepuaa. B xoje npoBeneHus 3aHATHI CTYAEHTHI JOJDKHBI YYUTHCS
dbopMynupoBaTh COOCTBEHHOE MHEHHE, MIPABUILHO BBIPAXKATh MBICIIH, CTPOUTH JI0KA3aTEIbCTBA
CBOEM TOYKH 3pEHUS, BECTU AUCKYCCHIO, CIYIIaTh APYTOro YeJOBEKa, yBaXKaTh allbTEPHATUBHOE
MHEHHE, YTO JOJKHO (POPMUPOBATH HABBIKK, HEOOXOIUMBIE OyayIIEMY CIIEIUANTNCTY B
npodeccuoHaNIbHOM IeATETHHOCTH.

Peanu3zanusa akTUBHBIX U HHTCPAKTUBHBIX MCTOJIOB IIPHU U3YUCHUU KypCa «XUMU
BO3MO’KHA Ha JICKIIUOHHLIX, CCMUHAPCKUX U J'Ia60paT0pHLIX 3aHATUAX IYTEM IPOBCACHUSA
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[[HCKyCCPIﬁ, HCIIOJIb30BAHHUA KOMIIBIOTCPHBIX CPIMy.]'DI].[Hﬁ, IIOATOTOBKE U 3al1IUTEC
HCCIIeIOBATEIIbCKUX PadoT.

Komnye
Bun 3ansrus Hcnonbs3yemble MHTEpaKTHBHBIE 00pa3oBaTesIbHbIC
Cemectp CTBO
(JI, TIP, JIP) TEXHOJIOTHU
4acoB
1 JI Jlexuus ¢ 3eMeHTaM| NeJarornyecKuil 3BpUCTUKY, 8
JEKIHS-KOHCYIIbTaIHs
1P becenpl, pazbop curyauuii, paboTa B MajbIX rpynnax, 8
npe3eHTanus pedeparon (pa3padboTok) B popmare
MUHH-KOH(pEepEHINN
JIP becenpl, pazbop curyauuii, paboTa B MajbIX rpynnax, 18
IIOCTaHOBKHU HpOGHeMHLIX 1 CUTYallMOHHBIX SajlaHI/II\/'I.
Hmoeo: 34

Camocmoamenvhaa padboma - 570 HanboJiee BAKHBIN ITyTh OCBOCHUS CTyJICHTaMHU
HOBBIX 3HaHUI, yMEHUI 1 HABBIKOB B OCBOCHUH JUCIHILIHHBI. OOpa3oBaTebHas 1ENb
CaMOCTOSITEIbHOW PabOTHI - OCBOCHHE METOJIOB XMMHUYECKOW HAYKH, SKCIIEPUMEHTATbHBIMHU
YMEHHUSIMH; YMEHUSAMU paboTaTh ¢ y4eOHON M HAYYHOM JINTEPaTypOil; MPOU3BOJUTH PACUEThI;
MOJIb30BAThCS XUMUYECKUM SI3BIKOM. BocrmTarenpHas 1elb - OpMHUPOBAaHUE YEPT JTUIHOCTH
CTYZICHTA, TPYAOIIO0US, HACTOWIMBOCTH, TOBAPHIIIECKON B3auMOITOMOIH. Pa3BuBaromas 1eins -
pa3BUTHE CaMOCTOSTEIEHOCTH, HHTEIUICKTYaJIbHBIX YMEHUH, YMEHHE aHATTN3UPOBATh SBJICHUS U
nenath BBIBOJIBL. CaMocTOosATeNbHAS paboTa MOKET OBITh HICTOYHUKOM 3HAHUH, CIOCOOOM HX
MIPOBEPKH, COBEPIICHCTBOBAHUS 1 3aKPETIJICHUS 3HAHW, YMEHUI U HABBIKOB. DTOT BUJ]
JESTeTbHOCTH CTYACHTOB (OPMHUPYETCs TIOT KOHTposieM nipenoaasarens. [Ipu opranuzamum
BHEAyIMTOPHOIN CaMOCTOSITETbHON pabOThI O AUCHUILIUHE MPETOAaBaTEI0 PEKOMEHyeTCs
HCIO0JIb30BATh Clenyomnre GopMbl:

* TOJrOTOBKAa M HANKMCAaHWE MHUCbMEHHBIX PabOT HA 3aJJaHHbIE TEMBI;

*  BBINOJHEHHE JOMAaUTHHUX 3aJJaHUH pa3HOOOPA3HOrO XapaKTepa: pelleHre 3aaad,
oA0Op U U3YYEHHUE JIUTEPATYPHBIX UCTOUYHUKOB, OJ00P WILTIOCTPATUBHOTO U OMUCATEIHLHOTO
MaTepuaia 1o oTIeIbHBIM pa3zienaM Kypca B cetu MHTepHerT;

*  BBINOJHEHUE UHAUBUAYAIbHBIX 3a/IaHUH, HAIIPABJICHHBIX HA PA3BUTHE Y CTYJCHTOB
CaMOCTOSITEIBHOCTH U MHUIIMATUBBL. MIHANBHIya bHOE 3a/1aHE MOXKET MOJIy4aTh KaK Ka) bl
CTYIEHT, TaK U 4aCTh CTYJACHTOB I'PYIIIIHI.

B akTuBHOU opme BeimonHsAETCS 00cyxaeHue 1adbopatopHbix (JIP) , (I13)
KOHTPOJIbHBIX pa0boT ( KP). OOmuM BEKTOpOM M3MEHEHHUS TEXHOJIOTHI 00y4eHHUs TOJDKHBI CTaTh
aKTUBU3AIIMS CTYJICHTA, MOBBIIIEHNE YPOBHS €r0 MOTHBAIIMK U OTBETCTBEHHOCTH 32 KaueCTBO
OCBOEHHS1 00pa30BaTENIbHON MPOrpaMMbl

B nporiecce nmpoBeneHus NEKIIMOHHBIX 3aHATUI M CEMHUHAPCKUX 3aHATUN MPAKTHUKYETCS
IIMPOKOE HCIIOJIb30BAHUE COBPEMEHHBIX TEXHHUECKHX CPEACTB (IIPOEKTOPHI, MHTEPAKTUBHBIC
nocku, Mutepuet). C ucnonb3oBanueM MHTepHETa ocCyIiecTBIsSETCS JOCTYN K 0a3aM JaHHBIX,
MH(OPMALIMOHHO-CITPABOYHBIM U TIOUCKOBBIM CHCTEMaM

I[J'IH Jiu1g € OTPAHUYCHHBIMU BO3MOKHOCTAMU 310POBBA NMPEAYCMOTPCHA OPraHu3anus
KOHCyJ'ILTaI_II/Iﬁ C UCIIOJIb30BAHUECM BHCKTpOHHOﬁ IIOYTHI.

4. OueHOYHBIE CPeICTBA ISl TEKYLEro KOHTPOJISl yCIIeBAeMOCTH M IIPOMEKY TOYHOI
aTTecTaluu.

OneHouHble cpecTBa AJI MHBAIMIOB U JIUL] C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYABHBIX MICUX0(U3NIECKUX 0COOCHHOCTEH.

— TIpU HEOOXOJMMOCTH MHBAIUAAM U JIUIAM C OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU
3J10pPOBbsI TPENOCTABIIAETCS JOMOJHUTEIBHOE BPEMsI IJIsl IOJATOTOBKU OTBETA HADK3aMEHE;
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— IIPH IPOBEACHUH NPOILIETYPHl OLCHUBAHUS PE3YIbTATOB 00YUCHHSI MHBAINIOB H JIMII C
OTpaHMUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI IPEIYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X MHAWBUAYATbHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH Il 00yUArOIIUXCA C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS
U UHBAIKMAOB MpOIENypa OLEHHBAaHHUA pe3ylIbTaTOB OOYYEHUS 1O JTUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TaroB.

[Ipouenypa oueHuBaHUS pe3yabTaTOB OOyYEHMs] MHBAIMJIOB U JIUI] C OIPaHUYEHHBIMU
BO3MOXHOCTSIMU 3JIOPOBbSl 10 JAMCLUIUIMHE (MOAYJIO) IPEeAyCMaTpUBAET IPEAOCTaBICHUE
nHpopManuu B (QopMax, aganTUPOBAHHBIX K OTPAHMYCHHUSM HUX 3I0POBBS M BOCIPHITHS
nHGOpMAIIHH:

JUig i1 ¢ HapyIIEHUSIMH 3pEHUS:

— B II€YaTHOH GopMe yBeIMUEHHBIM HIPUPTOM,

— B (JOpMeE IEKTPOHHOIO JOKYMEHTA.

st mun ¢ HapyIIeHUsIMM CITyXa:

— B IevaTHo# dopme,

— B (hopMe AIEKTPOHHOTO JIOKYMEHTA.

JLnst in ¢ HapylmeHus MM OTIOPHO-JIBUTaTEIbHOTO aNapara:

— B IeyaTHoO# dopme,

— B (hopMe IIEKTPOHHOTO JIOKyMEHTA.

HaHHBIﬁ MEPCUYCHb MOXKET OBITH KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA
00yJaronuxcs.

4.1. ®oHA OLEHOYHBIX CPEACTB /sl IPOBeeHUs TEKYIIero KOHTPOJIs.

Tekymuii KOHTPOJIb MO pasleiaM JIUCHUIUIMHBI OCYIIECTBIAECTCS B YCTHOM U
MUCbMEHHOM QopMe Ha CEMHUHAPCKUX U JIaOOPATOPHBIX 3aHATHUAX U BKIIOYAET CIEAYIONINE BUIbI
u GOpMBI KOHTPOJISI: BXOJHOW (IMArHOCTUYECKWH TECTOBBIM), TEKyIIUH (YCTHBIM OIpOC,
MUCBMEHHBINM, pElIeHrWe 3aJad M YOpaKHEHUH, MUCbMEHHOE TECTUPOBAaHUE, KOHTPOJIbHAS
paboTa), MPOMEKYTOUHBIHN (IK3aMEH).

Tekymmii KOHTPOJIb YCIIEBAEMOCTH PEACTaBIIIET CO00I MPOBEPKY YCBOCHHs y4EeOHOTO
MaTtepuana, peryjasipHO OCYIIECTBISIEMYIO Ha MPOTSHKeHUH ceMecTpa. K ToCToMHCTBaM JTaHHOTO
TUINA OTHOCUTCS €r0 CHCTEMaTHYHOCTb, HEMOCPEICTBEHHO KOppelupykomas ¢ TpeOoBaHUEM
MIOCTOSIHHOTO U HEMPEPHIBHOIO MOHUTOPHUHIA Ka4eCTBA 00yUEHUSI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOKET MPEJICTABISITH COOOM:

— YCTHBIH onpoc (TPYIIOBON WX WHIUBUIYAJIbHBIN );

— MPOBEPKY BBIMOJIHEHHS MMCbMEHHBIX JOMAITHUX 3aJ[aHHIA;

— MpOBeIeHUE JTa00PaTOPHBIX padoT;

— MpOBe/IeHNE KOHTPOJIbHBIX PadoT;

— TEeCTUPOBaHUE (MMCbMEHHOE WU KOMIIBIOTEPHOE);

— MpOBe/IeHNE KOJUIOKBUYMOB (B MTUCbMEHHON WIIM YCTHOU (opme);

— KOHTPOJIb CAMOCTOSITENIbHOM paboThl CTYJCHTOB (B MUCbMEHHON WIIH YCTHOH (hopme).

[Ipu TexyriemM KOHTPOJIE YCIEeBAEMOCTH aKIICHT JeJIaeTCs Ha yCTaHOBJICHUH OIPOOHOM,
pealbHOM KapTHHBI CTYJCHUYECKHX JOCTIKEHHUH M YCHEIIHOCTH YCBOGHUS HMH Y4eOHOMU
MpOorpaMMbl Ha JaHHBII MOMEHT BpeMeHHU. [Ipum 3TOM KOHTpOJIE YUHMTHIBAETCS IMOCEIIAEMOCTb
CTYACHTOM ayJUTOPHBIX 3aHATHH (JemaeT OTMETKYy B ayJUTOPHOM KYypHAle), OIEHHBAET
YPOBEHb YUYacTHSl CTYACHTOB B ayJUTOPHOW paboTe, CTENeHb YCBOGHUS HMU Y4eOHOTO
Marepuaiga U BBISBISET HEJAOCTaTKU B TOJATOTOBKE CTYAEHTOB B LENSIX JAaJbHEUILIEro
COBEPIIICHCTBOBAHUS METOJUKHU TPErnoJaBaHus JAaHHOW IUCHUIUIMHBI U aKTUBH3AIMH PaOOThHI
CTYJIEHTOB B XO/I€ 3aHSATHUH.

[IpomexKyTOUHBIN KOHTPOJIb - IK3AMEH.

NunuBuayanbHble KOHCYJIBTAMK 00YyUaOIUXCs MTPOBOISATCS €KEHEAeTbHO B (hopMe

nuanora. Jljis Ui ¢ orpaHMYeHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI IPEIYCMOTPEHA OpraHu3aius
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KOHchIBTaI_II/Iﬁ C UCIIOJIb30BAHUECM 3JI€KTpOHHOI71 IIOYTHI.

Ilpumepnutit nepeuens KOHMPOILHBIX 6ORPOCOE YCIHO20 ORPOCA O OMOETbHBIM
memam oucyunaunsl (OIIK-2, OIIK-9)
Tema 1: Bseoenue. Cmpoenue amoma u xumuueckas ces3v. Kiaccol neopeanuueckux
coeounenull
1. IIpenMeT ¥ OOBEKT U3yUCHHS] XUMUH.
2. IlepeuncnuTe OCHOBHBIC 3aKOHBI XUMHH
3. HazoBuTe KJ1acchl HEOPraHUYECKUX COCTMHEHUH .
5. KBaHTOBO-M€XaHHUYECKask MOJICIIb CTPOCHHS aTOMa.
6.KBanTOBBIE UKCcIa UX PU3NYECKUI CMBICI.
7. AtomHsbIe S, p, d, f - opOuTanm.

8. [TpuHIMTIBI 3aTI0JTHEHUE YJIEKTPOHAMHU aTOMHBIXOpOUTAIEH
9.ChopmynupyiiTe NepruoAMIECKHil 3aKOH.

10. Crpoenue nepuoandeckas cucrema snementos /.M. Menneneesa.
11. T'eoxumuyeckas KiIacCU(pUKAIMS JIEMEHTOB.

11. Tlepeuncnurte TUIIBI XUMHUYECKOH CBSI3U.

12.ITousatue o metone BC u MO.

Tema 2: Obwue 3aKOHOMEPHOCIU NPOMEKAHUSL XUMUYECKUX PeaKyull

Uto Takoe TepMOAMHAMHUYECKasT cucTtema?

HazoBute THUIIBI TEPMOIMHAMHUYECKUX CUCTEM.

[Tepeunciure GyHKIMU COCTOSIHHS.

UTto Takoe cTaHIapTHBIC TEPMOAMHAMUYECKUE TTapaMeTpbl 00pa3oBaHUs BEIIECTB?
OOBICHUTH BO3MOJKEH I BEYHBII IBUTATEND.

Kaxkue peakiinu Ha3bIBaIOTCS SK30TEPMUUECKUE U DHIOTEPMUIECKre?

Kaxk onpenennutbh BO3MOKHOCTh NPOTEKAHUSI XUMUYECKOW PEAKIIUU?

Kaxkue (hakTopbl BIUSIOT Ha CKOPOCTh XUMUUYECKON PEaKITHH?

[Touemy OpOTOCTOSAIINE KATATU3ATOPHI HCIIOIB3YIOT B TEXHOJOTHUECKHX MPOIECCaxu
SKOHOMUKH TPEITPUATHN

e Kak, ucnonssyrwo [punuun Jle-IllaTtenbe mjst cMelieHUs paBHOBECHBIX MPOIIECCOB B
CTOPOHY BBIX0/1a MPOTyKTa?

Tema 3: /lucnepcuuvle cucmemst. Pacmeopul Heanekmponrumos.
o [IpuBenute npumMepbl AUCIIEPCHBIX CUCTEM.
HazoBure cBoiicTBa pu3nueckux cMecel 1 XUMHUUYECKUX COSAMHEHUN.
Onuiunre CBOMCTBA paCTBOPOB.
W3 xakux cTtaanii COCTOUT MPOIIECC PACTBOPEHHS.
Kakwue gakTopsl BIMSIOT Ha IPOIIECC PACTBOPEHUS?
UeM oTIMYAIOTCS UA€aIbHBIE PACTBOPHI OT PEabHBIX ?
[Touemy BOJIHBIE CTPOUTENBHBIE PACTBOPHI MIPHU paboTe 3UMHEE, MOPO3HOE BPEMS HE
3amep3aroT?

Tema 4: Pacmeopwl s1ekmpoaumos
e Kakue BemecTsa OTHOCATCS K IEKTPOIUTAM?
e [loyemy 3€KTPOIUTHI IPOBOAAT TOK?
e UYeM CHIBHBIE DJICKTPOJIUTHI OTINYAIOTCS OT CIAObIX?
e [louemy KOHCTaHTa JUCCOLMAMN HE IPUMEHUMA K CUIIbHBIM JIEKTPOJIUTaM ?
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Tema 5: Oxuciumenvro - 60CCIMAHOBUMENbHBLE PeaKyuu. INeKMpOXUMUIEecKue ceotcmaed
pPacmeopos.
e Kak paccunrarh BO3MOXKHOCTb IpoTekanuss OBP?
e Kak co3aare raJlbBaHUYECKUI 3JIEMEHT, UMEsl OJIMH BUJI MeTalia?
e [louyem Henb3s MOJYYUTh AKTUBHBIE METAJUIbI U3 BOJHBIXPACTBOPOB
ANIEKTPOJIUTUYECKUM ITYTEM?

Tema 6: Xumus snemenmos u ux coeounenull. Komniexcuoie coeounenus
e [louemy metasisl Onectar?
e [louemy mMeTaibl IPOBOJIAT TOK, @ HEMETAILIBI - HET?

e ['e B nepuoanueckoit cucreme aniemeHToB [[.M. MeHneneeBa HaX0AITCS METAILUIBI U
HEMETAaJUIBI?

['eoxumuueckas kiaccupuKaius 3EMEHTOB

Kaxkue BemectBa OTHOCATCSA K OPTraHUYECKHM BEIeCTBaM?

YeM O0TIIMYAIOTCS IBOMHEIE COJIM OT KOMITJIEKCHBIX?

[Touemy KOMIUIEKCHBIE COJTU SIPKOOKpAIIIEHHBIE?

Kaxk onpenenuth MarHuTHbIE CBOMCTBA KOMIIJIEKCOB?

Tema 7: Memoowl ananuza éewiecme
o  Yem xumuueckue memoosbl AHAIUZA OMAUYAIOMCA OM PUUYECKUX U PUUKO-
Xumuyecxkux?

Ilpumepnutit nepeuens 1a00pamopHvlX padbom no omoeaIbHLIM MmemMam OUCYUNTUHBL
(OIIK-2, OIIK-9)
Jlabopamopnasa paboma— >TO BaOXHBIA dJIEMEHT y4eOHOTro mporecca. MiMeHHO Ha
TaKUX 3aHATHUAX CTYIEHTHI MOJIY4alOT MPaKTUYECKUE YMEHHS U HaBBIKM pabOThl ¢ Ipubopami,
y4aTcsi CaMOCTOSITENIbHO MPOBOJUTH OMBITHI M JAENaTh COOTBETCTBYIOIIME BBIBOJABI IO HX
pe3ynbTaTam, 4To, HECOMHEHHO, OyJIeT ClIocoOCTBOBATH JIyUIIEMY YCBOCHHUIO U 3aKPETIICHUIO.

Pesynbratel mabopaTopHbIX pabOT OQOPMIIAIOTCA B OTYETHl IO JIaOOpaTOPHBIM
npaktukymam. Otdyer 1o  jaboparopHoil  paboTe  CONEPKUT  TEOPETHUYECKYID U
AKCIEPUMEHTAJIbHYI0 4YacTh. B TeopeTHueckodl dYacTh H3/1araloTcsi TEOPETUYECKHE OCHOBBI
M3Yy4aeMbIX XUMUYECKUX MPOIECCOB. B sKcIepuMeHTaIbHOM YacTH MPUBOIUTCS €)1, HA3BAaHUE
U METOJIMKA BBIMOJIHEHUS] XMMHUYECKOTo ombITa. [Ipy HeoOXoauMocTu MPUBOIATCS PacyEThl U
COCTaBIISIIOTCA ypaBHEHUS XMMUYECKUX peakiuii. B koHIle kaxaoro ombita (Gopmynupyercs
BBIBOJI.

Kpumepuu oyenusanus omuemog no 1abopamopHuim pabomam:

— OIICHKa “3ayTeH0” BBICTABIISCTCS CTYACHTY, €CJIM OH IIPABUIJIbBHO IIPUMCHACT
TCOPETHUYCCKUC TIOJIOKCHUA KypCa TIIpH PCIICHHUU IPAKTUYCCKHUX  BOIIPOCOB, BJIAACCT
H606XOI[I/IMBIMI/I HaBbIKaMH U ITPHUECMAaMHU HX BBIIIOJIHCHH

— OIICHKa “He 3a4TeHO” BBICTABIISACTCS CTYACHTY, €CJIM OH HC 3HACT 3HAYUTEIBHOMI
YaCTu HOpOrpaMMHOIO Marcpualia, B Ha60paTOpHOM MPaKTUKYME HNOITYCKAaCT CYHICCTBCHHBIC
OI_HI/I6KI/I, 3aTPYAHACTCSA OOBSICHUTH paCYCTHYKO 4acCThb, 000OCHOBAaTh BO3MOXKHOCTH €€
pcam3anuu, a TakKKC HCYBECPCHHO, C OOJIBIIMMU 3aTPYAHCHUAMU BBINIOJIHACT 3alaHUA WJIM HC

CIIpaBJIACTCA C HUMH CaMOCTOATCIIBHO.

Jlabopamopnasa paboma Ne. 1.OcHogHble KNacchbl HEOP2AHUYECKUX COCOUHEHUL

3HaKOMCTBO C TEXHHKOW O€30MacHOCTH MpH paboTe B XUMHUYECKOW IabopaToOpHH.
Juarnoctuueckoe TtectupoBanue. [Ipu BeIMOTHEHHH 1Ta00OPATOPHON pPabOTHI  H3YHArOTCS
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COCTUHEHHI U CIIOCOOBI UX MOJIydeHUsl. Y MEHUe
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OCYIIIECTBUTH LEMOYKH MPEBPALECHUM.
Jlabopamopnan paboma No2: Ckopocmb XuMudeckux peakyutl U Xumuieckoe pagHogecue
[Ipn BbIMONHEHWHW JTA0OPATOPHOW  pabOTHI  W3Yy4aeTCss 3aBUCUMOCTHh  BIIHSIHHS
KOHIICHTPAIMU PEarupyroIIuX BEIIeCTB, TEMIIEPATYpPhI, KaTAIN3aTOpa HA CKOPOCTh XUMUYECKOM
peaKIuy, a Tak)Ke BIMSHIE KOHIIEHTPAIUK HA XUMUYECKOE PaBHOBECHE.
Jlabopamopnasa paboma Ne3. [Ipucomoenenue pacmeopoe 3a0anHOU KOHYEHMPAYUU.
Tumpoeanue.
[IpuoOperaroTcss yMEHHS TPHUTOTOBICHHUS PACcTBOPOB 3aJaHHON KOHIEHTPALUU TI0
pacueTy Macchl BEIIeCTBa, HEOOXO MO [T TPUTOTOBIICHHS pacTBOpa (MOJISIpHASL, MaCCOBAsI

noJis). TOYHOCTHP MPUTOTOBJICHHSI PACTBOPOB OIPEACNACTCS IO M3MEPEHUI0 IUIOTHOCTH
KUJKOCTEH C TMOMOIIBIO apeoMmeTpa. TUTpoBaHME MOJYy4YEHHOro pacTtBopa. O3HAKOMIIEHHE C
TEXHUKOW KHUCJIOTHO-OCHOBHOTO THUTPOBAHUS PACTBOPOB C HEHW3BECTHOM KOHIIEHTpalMen
PacTBOPEHHOTO BEIIECTBA.
Jlabopamopnasn paboma Ne 4 Dnexkmporumuueckas ouccoyuayus. bygepnvie pacmeopui
DopMHUPYIOTCS yMEHHUsI pabOTBI C PacTBOpaMH dJEKTPOJHUTOB. M3ydaercs BiusiHUE
KOHIICHTPAIIUU HA CMEIIICHHE PaBHOBECHs CJIA00TO DJIEKTPOJIMTA.. 3HAKOMCTBO CO CBOWCTBaAMHU
Oy(epHBIX pacTBOPOB.
Jlabopamopnasn paboma Ne 5 ['uoponus coneii. PH
[IpuoOperaercs HaBbIK ompeneneHuss pHpacTBopoB coiieil,  cMeIIeHHUE PaBHOBECHS

TUAPOIIN3a COJIEH.
Jlabopamopnasn paboma Ne 6. « Ceoticmea weniouHbIX U WeN0YHO-3eMEeNbHbIX MEMANN08 UX
COeOUHeHUL»

dopmupoBaHUE YMEHUN pabOThl ¢ METAUIAMU MPU UX PACTBOPEHHUH B BOJIE, PACTBOpax
KHCIJIOT, IIEJIOYe, Mpu CIUIaBICHUH. [3ydyuTh KHCIOTHO-OCHOBHOW H OKHCIWTEIBHO-
BOCCTAHOBUTEJIHHBIN XapaKTep BaXXKHEUIIINX COCTMHEHUN METAIIOB.
Jlabopamopnasn paboma Ne7: « Ceoticmea s1emeHmos 4-5 epynn 21asHoi noo2pynnol»

dopMHupoBaHWE YMEHHH pabOThl C HEMETAIaMH M WX COeAUHEHUsMH. 3ydeHwue
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB HEMETAJJIOB U UX COECTUHEHUM.

Jlabopamopnasn paboma Ne.8 Xumuueckue memoost ananuza seujecms. Kauecmeennvle peakyuu
HAa KaMUOHbL U AHUOHDI.

O3HakoMJIeHHE C XUMHUYECKMMH METOIaMU aHaju3a BemiecTB. KauecTBeHHbIE peakuu Ha
KaTuOHBL. M3yueHue MPOAYKTOB B3aMMOJCHUCTBHSI HMX C KAYE€CTBEHHBIMH AaHHUOHAMM.
dopmupoBaHue YMEHUS IPOBOAUTH KaYECTBEHHBIN aHAIIU3 BEILIECTB.

O3HakOoMJIeHHE C KayeCTBEHHBIMU pEaKlUUIMH Ha aHHOHBL. M3yueHue NpOAYKTOB
B3aUMOJICHCTBUSL HMX C KauyeCTBEHHbIMH HOHamMH. DOpMUPOBAHHME YMEHUS IPOBOJUTH
KaueCTBEHHBIN aHAIN3 BEIIECTB.

Jabopamopnasa paboma Ne9.Onpedenenue xrecmkocmu 00bl.

[IpoBenenne HaydyHO-HCCIEAOBATEIBCKON PabOTHI MO HM3YYEHHIO OOLIeH W BpPEeMEHHOM

KECTKOCTH BOJIBI.

Ipumepnwtit mecm no omoenvnvim memam oucyunaunst (OITK-2, OITK-9)

JlnarHocTu4yeckoe TeCTUPOBAHME.
Ero uens - onpeneneHne UCXOAHBIX 3HAHUH U OCOOCHHOCTEN MBIIIJICHUS CTYACHTOB JUIS
KOPPEKTHUPOBKH COAEPIKaHUS Kypca, POPMUPOBAHUS TPACKTOPUU OOYUEHUS.

Tect JIsL BXOOAHOI'O INAarHOCTUYCCKOI0 KOHTPOJIA

XHUMHS U3y4aerT ...

Mo — 3710 ...
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XHUMHYECKOE BEIIECTBO — ITO ...

Hepe‘-II/ICHI/ITe OCHOBHBIC 3aKOHBI XMMUH.

YKaxxute BaxKHEHIINE TEOPUH, COCTABIIIOIINE OCHOBY XUMHUH.

W3 nepeunciaeHHbIX SIBICHUN BBIOEPUTE TO, KOTOPOE HENb3s OTHECTU K XUMHUUYECKUM:
— pPacTBOPEHHE COJIH B BOJE;

— CBEPTBHIBAHUE KPOBU;

— B3PBIB IMHAMHUTA;

— pas3zeneHne U30TONOB ypaHa C MOMOIIBI0 U dy3HH.

[Ipocteitmas (smnupuyeckas) Gopmysa yka3bBaer ...

XUMUYECKUH 3IIEMEHT XapaKTePU3YETCH ...

[loa HOpMaIbHBIMU YCIOBUSAMH B XUMUU MOJPAa3yMEBAIOTCS CIEAYIOIINE YUCIECHHbIE 3HAaUECHUS
TEMIEPATYPhl U TaBJICHHUS ...

CKOJIBKO aTOMOB BOJIOpOJa COAEPKUTCS B 224 11 OyTaHa nipH H.y.?

CKOIBKO M KaKUX dIeMEeHTapHBIX YacTUI[ 00pasyloT aToM u3otomna dpropa °F?

OHpGILGJ’II/ITe KBAHTOBBIC YHUCJIa, OIIMCBIBAIOIINEC COCTOSHUEC BAJICHTHOI'O 3JICKTPOHA aTOMa
BOJ0pPOaAa B OCHOBHOM COCTOSIHHH.

Onpe)leJmTe BAJICHTHOCTB U CTCTICHb OKHCJIICHHA aTOMa a30Ta B MOJICKYJIC a30THOM KHUCJIOTEL

Y10 Takoe XUMHUUYECKas CBI3b?

XuMHuYecKasi peakiys 0053aTeIbHO COMPOBOXKIACTCS BIICIICHUEM WITH TTOTJIOIIIEHUEM YHEPTHUH,
MTOCKOJIBKY ...

[IpuBeaure GopmMyibl COEUHEHUH, UMEIOLIHX:
a) KOBAJICHTHYIO HEMOJIIPHYIO CBSA3b,

0) KOBaJICHTHYIO MOJISIPHYIO CBS3b,

B) HOHHYIO CBSI3b,

I') OZIHOBPEMEHHO HOHHBIE U KOBAJICHTHBIE CBA3H.

[IpuBeauTe mpUMepsl SK30TEPMHUUECKUX PEAKIIHIA.

B xakux eauHUIIaX U3MEPAETCS CKOPOCTh XUMHYECKON peakiuu?

Ot kakux (haKTOPOB 3aBUCHT CKOPOCTh XUMHYECKOU PEAKITHH ?

Kakue BelecTBa Ha3pIBAIOT KaTAIM3aTOpaMu?

XuMudeckue pPE€aKnun, MPOTCKAOMIUE B IIPOTUBOIIOJJIOXKHBIX HAIIPABJIICHUAX, HA3BIBAKOTCA . ..

Kax nmpurorosuts 100 r 10% pactBopa caxapa?

BHCKTpOJ'H/ITBI — 9TO JIIOOBIE BCIICCTBA, KOTOPHIC ...

K cunpabIM SJICKTPOJIMTAaM OTHOCATCA ...

Boanblii pacTBOp coIM UMEET IIETOYHYIO CPely, €CIu COJib 00pa3oBaHa ...

Kakne PEAKIIMKU OTHOCAT K OKUCIIUTCIIBHO -BOCCTaHOBUTEIILHBIM ?

K BaskHEMITNM OKUCIMTENSIM OTHOCSTCA ...

Ha xakue nBa THIa MOKHO moapasacinTb BCC XUMHUYCCKUC BelecTna?

OHCHKI/I o TECTUPOBAHHUIO I BXOAHOI'O AMAHOCTHYCCKOI'O  KOHTPOJIA HE
BBICTABJIAIOTCA, TaK KaK OH IMNPCAHA3HAYCH I KOPPEKTHUPOBKU JICKOHUOHHOTO KYpCa,
J'Ia60paTOpHI>IX 3aHATUH U HHAUBUAYAJIbHBIX SaHaHI/Iﬁ C YUCTOM YPOBH:A MNOATOTOBKHU CTYACHTOB.

Temal: Beeoenue. Cmpoenue amoma u xumuueckas cea3v. Knaccel neopeanuueckux coeouHerull

1. YcraHoBuTe COOTBETCTBUE MEXTY(POPMYIION YaCTUIIBI U €€ IIEKTPOHHOM KOHUTypanuen.

OOPMYVYJIAYACTHUIIBI OJIEKTPOHHA

KOHOUT'YPALIMA
A) P 1) 1s22s?2p®3s23p?
B) P° 2) 1s22s?2p53s23p°®
B) P* 3) 1s22s22p°3s?
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r) p+ 4) 1s°2s22p°®

2. MloHHasi CBSI3b OCYIIECTBISIETCS B BEIIECTBE, (PopMysia KOTOPOTO

e H>
* NaCl
e Li
e He
3. YcTaHOBUTE COOTBETCTBHE MEXKy HA3BAHUEM COCIMHECHUS U BHJIOM XUMHUYECKOH CBS3U
HA3BAHUE COEAMHEHUSA BUJ] CBSA3U
A) amoMuHUI 1) nonHast
b) xmopua kanbrus 2) KOBaJICHTHAsI HETIOJISIpHAsI
B) xnop 3) KoBaJIeHTHas MOJISIpHAs
I') ammuax 4) MeTayuin4ecKast

4. VxaxuTe eUHUILY U3MEPEHUS KOJMYECTBA BEIIeCTBA:
e T
®  MOJb
® KT
®* aecM.

5. U3 nmpuBeneHHBIX HIDKE POPMYIT cosiel BEIOEPUTE KHCIYIO COJIb:
e K3S504

e NaH2POq4
(NHa4)2[Fe(S0a4)2]
[(Cu(OH)]2CO3

6 .YcTaHOBHTE COOTBETCTBHE MEX/y Ha3BaHUEM BEIIECTBA M KJIACCOM (TPYIIIOi) BEIIECTB, K
KOTOPOMY OHO TIPUHAJIICHKHUT.

HA3BAHUE BEIIECTBA KITACC(I'PVYIIIIA)
BEHIECTB

A) THIPOKCHT AITFOMUHUS 1) xucnas cosb

b) runpoxapOoHaT KaibIys 2) KHCIIoTa

B) cepoBomopon ( pactBop) 3) ocHoBaHuE

I') runpokcua Hatpus 4) ambOTEpHBIA THIPOKCHU]T

5) cpenHsist cOJb
7. Tlpu HOPMaJIBHBIX YCIOBHUAX 2 MOJIb KUCJIOPOJIa 3aHUMAET 00beM (B JIUTPAX), PAaBHBIN
o 112

. 448
. 112
. 224

8. B peakimro ¢ cepHoii kuciaoToii Berymmwio 20 r ruapokcuia Hatpust. PaccunTaiite Maccy
obpaszosasiietics conu. (2NaOH + H2SO4 = NaSO4 + 2H,0)

e 38
e 355
o 42
e 46,3

9. Hamummute ypaBHEHHsI peakinuii, C TOMOIIBIO KOTOPHIX MOYKHO OCYIIIECTBUTH CIICTYIOIINE
MIpeBpAIICHUS:
Fe — cynbdar xenesa (II1)— ruapockuy xeneza (II1)— Fe 20 3
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10. 3agana cienyromiasi cxema MmpeBpaIieHud BeIECTB:
+X +Y
CO,—>K,CO3— KHCO3
Ornpenenure, Kakue U3 yKa3aHHBIX BEILIECTB SIBJSIOTCS BelecTBaMu X U Y.

1) KCl(p p)
2) K
3) H
4) HCI (H36I)ITOK)
5) CO2 (p-p)
3anummte B TAOIUIly HOMEpPa BEIOPAHHBIX BEIIECTB MO/ COOTBETCTBYIOIIUMHE
OyKBaMH.

X Y

Kpumepuu oyenxu mecma: npaBwibHbIX 0TBETOB 90-100% - «otimuaraO», 0T 75 % 10 90%—
«xopotio», oT 55 % 10 75%— «ynoBIETBOPUTEIHHOY», MEHBINE 55 % - «HEYAOBIETBOPUTEIHHO.

Tema 5: OxkucaumenbHO-860CCMAHO8UMENbHBLE PEAKYUU
e K Kakomy THITY peaKkIuii OTHOCHUTCS JaHHAaspeaKus?
KOH+C1, »KClO3+ KC1 + H20
1) peaxius MEKMOJICKYIIPHOTO OKHCICHHUSI — BOCCTAHOBJICHUS,
2) peakiysi BHyTPUMOJICKYIIPHOTO OKHCICHHUS] — BOCCTAHOBJICHUS,
3) peakius qUCIPOTIOPIIHOHHUPOBAHHS.
e ATOMBI KaKoro 3JIeMEHTa, U3MEHSS CTENIeHb OKUCIICHHSI, OKUCIISUIUCH B PEaKIHH:
Pb(NO3). —» PbO + NO2 + O2
1) cBunIa; 2) a30Ta; 3) KUCIOpoAa; 4) CBUHIIA M a30Ta; 5) a30Ta M KUCJIOPO/Ia.
e  CKOJIBKO 3IeKTpoHOB oTaaeT noH Cr¥' B peakiuu:
Cr** +Br, + OH » Cr03 CrO:™ 4 Br + H,0
1)1;2)2;3)3;4)4;5)5.
e (CKOJIBKO MOJIEKYJI a30THOM KHCIIOTHI y4acTBYET B KAU€CTBE OKUCIUTENS B PEaKI1H:
FeS + HNOs—Fe(NOs)z+ S + NO + H20
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
e B kakoii cpesie OCyIIeCTBISETCS PeaKIis, MPOTEKAIOIIAs [0 CXEMeE:
MnO2+ KC103+ ... = KoMnOs+ KCI1 + ...

Kpumepuu oyenxku mecma: npaBuibHbX 0TBETOB 90-100% - «otnmuuno», oT 75 % 10 90%—
«xopoto», ot 55 % 10 75%— «yn0BIETBOPUTENHHO», MEHbIIIE 55 % - «HEYIOBIETBOPUTEIHHO.

Ilpumepvt KORMPOABLHBIX PAOOM NO OMOEILHBIM MEMAM OUCUUNTUHDBL
(OIIK-2, OIIK-9)

K ¢opMaM NUCBMEHHOr0 KOHTPOJS OTHOCHUTCS KOHMPONbHAA paboma, KOTopas
SBJIICTCSI OJJTHOM U3 CII0KHBIX (DOPM MTPOBEPKH; OHA MOKET MPUMEHATHCS JJIs1 OLIEHKU 3HAaHUH 1O
0a30BbIM M BapUaTHBHBIM TUCLMIUIMHAM BceX LUKIOB. KoHTposbHas paboTa, Kak MpaBuilo,
COCTOUT M3 HEOOJBIIOTO0 KOJIMYECTBA CPETHUX IO TPYIHOCTH BOINPOCOB, 33jay WIM 3aJaHUH,
TpeOYIOIIHNX MMOMCKAa 000CHOBAHHOTO OTBETA.

Bo BpEMs ITPOBECPKU U OUCHKU KOHTPOJIbHBIX IMUCbMCEHHBIX pa60T MMpOBOJUTCA aHAIU3
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Pe3yIbTaTOB BBHIMIOJHEHNUS, BHISBISIOTCS TUITMYHBIC OMIMOKH, a TAK)KE TPUYMHBI UX MOSIBICHUSL.
KonTtponpHast paboTa 3aHUMAaeT 4acTh YUeOHOTO 3aHATHS C pa300pPOM MPABUIIBHBIX PEIICHHHA
Ha cIenyroIeM 3aHsaTHd. [lepeueHb NpUMEpPHBIX KOHTPOJIBHBIX PadOT MPHUBEICH HIXKE.

Tema 1: Beeoenue. Cmpoenue amoma u xumuseckas ceszv. Kiaccvl neopeanuueckux
CcoeouHeHul

¢ Brruuciure MOJISIPHYIO MacCcy SKBHBaJIeHTa MeTaiuia, eciid 0,2 T ero BRITECHUIH U3
KHUCJIOTHI 78 Mut Bojtopoa, uamepenHoro npu 17 °C u gaBinenuu 98642 Ila.

e Briuncinute MOJISIpHYIO Maccy rasa, eciiu macca 280 mu ero npu tremneparype 21 °C u
nasnennu 2.026-10° 11a pasHa 0,65T.

e ['ne comepskutcs Oompine MoJeky:: B 1 1 xiopa npu 23 °C u gaBnennu 98 500 Ila wm B
1 1 oxcuna yriepona npu 55 °C u gasnenuu 10 600 I1a?

Tema2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX PeaKyuli

e OmnpenenuTh CTaHAAPTHYIO SHTAJBIINIO 00pPa30BaHUs  METHIOBOTO CIHMPTA, HCXOJIS 3
ypaBueHust: CH3OH x+ 3\2 Oz, = CO,++ H2 O x, eciu TemioBoit
abdext peakiuu -726,5 Kmxk.

e Mosxer nu npu Temmepatype 100 ° C mpoTtexaTs peakius:
2PH;3 1+ 407 =P205«+ 3H 20 x?

e Kak mmenntscs ckopocts peakmun: 2NO + Oz -> 2NO; , nipu:
a) YMEHbILIEHUH KOHIEHTpaluu B 3 pas3a, 0) Mpu yMEHbIICHUH JaBJiIeHUs B 2 pa3za?

e Kak MOXHO CMECTHTh paBHOBECHE B CTOPOHY BBIX0/1a IIPOIYKTA
2 SO2+ O2=2 SOz ecnu 3TO IK30TEPMHUIECKAsT peaKIus?

Tema3: HucnepcHvie cucmemol. Pacmeopul ne snekmpoaumos.

e Brruncnuts MossipHOCTB pacTBOpa ¢ MaccoBoit gosieit H2SO4 15%, ITnotaocts 15%
pactBopa Ho SO4paBHa 1,1 r/m.

e K 150r pactBopa ruipoKcHIa Kajausi ¢ MaccoBoi goneit 6% modasumm 9 r KOH.
OnpenenuTs MacCOBYIO JIOJIO IICJIOYH B MOJYYEHHOM PacTBOPE.

e OmnpenenuTe Maccy pacTBOpa T'MApPOKCHIA Kaiusg ¢ MaccoBoil noser 20 %, KOTopyro
Heobxonumo mpubaButh K 200 r. pactBopa ¢ MaccoBoit noisielt 70%, 4To6s! moayTh50%
pacTBop.

e Jlna weritpanuzanuu 20 M KOH norpe6oBanock no6asuts 15 ma 0,3 H
Kpumepuu oyenku KOHTPOJIBHBIX palbOT:

® OICHKa “3ayTeHO”’ BBICTABJISICTCS CTYACHTY, €CJIM OH IIPABUWJIIBHO IIPUMCHSICT
TCOPCTUUCCKHUC ITOJIOKCHUS KypCa TP PCIICHUU ITPAKTHUICCKUX BOIIPOCOB U
3aaa4, BJIaJecT HCO6XOI[I/IMBIMI/I HaBbIKaMU U IIPUEMAMH HUX BBIIIOJIHCHU

® OICHKa “He 3aUTEHO’’ BBICTABIISCTCS CTYACHTY, €CJIM OH HC 3HACT 3HAYUTEIBLHOM YacTu
IporpaMMHOTI'O MaTe€puraia, B pacquHoﬁ qacTu KOHTpOJ’IBHOﬁ pa6OTLI AOITYCKacT
CYIICCTBECHHBIC OIJ_II/I6KI/I, 3aTPYAHAACTCSA OOBSICHHTH PACUCTHYIO 4aCTh, a4 TAKKC

HCYBCEPCHHO, C OOJIBIIIMMU 3aTPYAHCHUSAMU BBITIOJHACT 3a/IaHUS UJIW HE CIIPABJISICTCS C
HUMH CaMOCTOATCIIBHO.
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ITpumepul 3a0au no omoenvuvim memam oucyunaunst (OIIK-2, OITK-9)
Tema 1: Beeoenue. Cmpoenue amoma u xumuyeckas cesa3w. Knaccol neopeanuueckux
coeouneHull
1. HanucaThb 31eKTpOHHBIE (POPMYITBI XUMHUYECKUX COCTMHEHUH
2. OCylecTBUTH LIETIOYKU MTPEBPAILICHUI:
Mg - MgSO4-Mg(OH)2 - MgCl,
Fe 203— Fe 2(S04)3- Fe(OH)3 - Fe 2,03

CuO - CuS0O4-Cu(OH), - CuO.

3aoauu no meme: Ocrno6nble NOHAMUSL U 3AKOHbI XUMUU.

e (CKOJIBKO I COJIM 00pa30BajoCh NIpU B3aUMOJAEHCTBYS 2,24 11 YyTIEKUCIOoro rasa,
M3MEPEHHOTO MPHU HOPMAJIBHBIX YCIOBHSIX C THAPOKCUIOM HATpusi . OTBET MOATBEPIUTE
pacuyéToM U Ha30BUTE MOJYYEHHYIO COJIb.

e KapbonarHas mi€Hka Ha MOBEPXHOCTU CTPOUTEIBHBIX U3IEIUMN, U3TOTOBJIEHHBIX C
HCII0JIb30BAHNEM M3BECTH, PAa3pyLIAETCs BO BIIAXXHOM BO3JIyXE, COAEPKAIIEMHU30bITOK
YTJIEKHUCIIOTO ra3a, ¢ o0pasoBanueM rugpokapoonara: CaCO3 + H20 + CO2
Ca(HCO3)2.

e .CKOJIBKO KT THJIpOKapOOHaTa Kaiblys o0pa3yercsl IpH pacTBOPEHUH 5 KT kapOoHaTa
Kanblus OTBET MOATBEPAUTE PACUETOM.

e  HekoTtopslii asieMeHT 0Opa3yeT KHCIOPOJHOE coennHenue, coaepxaiee 31,58%
KHUCIIOpOo/1a. BEIYMcIuTh MOJISIpHYIO MacCy KBUBAJIEHTA AJIEMEHTA.

2. Cu 784 mm.prt.ct. Beiaenutcs npu pazioxeHnn 490 r KC1O3?Ckoabko TUTPOB
Kucioposa npu 21

e . Hekotopoe coenunenue coaepxut 46.15 % yranepoaa, octansHoe — a30T. [InoTHOCTH
o BO31yXy coctasisieT 1,79. Halitu MonekynsipHyto GopmMyy COSMHEHUS.

e BrluncnuTh NponEHTHOE COJIep:KaHne METaHa B CMECH €T0 C KHCIIOPOJIOM, €CIH
M3BECTHO, 4TO 36 MJI ra30BOM CMECH IOCJIE CTOPAHUs METaHa COKPATHIIOCh B 00beMe Ha
1,8 M

e ModsipHas Macca SKBMBaJIEHTa METaJllIa COCTABIISIET 56,2. BRIUUCIUTD MPOLIEHTHOE
coJiep’KaHue MeTaJlla B €r0 KUCJIOPOJIHOM COEAUHEHUHU.

Tema 3: /lucnepcruvle cucmemst. Pacmeopul Heanekmponrumos.
1. CkonpKo TpaMMOB XJIOpHa Kaus ciieayeT 100aBuTh K 450 r 8 %-ro pacTBopa 3TOi ke conu
utst mostydenus 12 %-ro pactBopa?
2. Ckonpko mi 10 %-noro pactBopa cepHoit kucioTsl (p = 1,07 r/mu) Tpedyercsamns
HEHTpamu3aluy pacTBOPa, COAEpIKaIIEero 16 r rupokcuaa HaTpus?
3 . CkoipKko BobI HaJ0 MpHiUTh K 80 %-My pacTBOpY CEpHOM KUCIOTHI, YTOOBI OTYIUTH 2 1
6M pactBOpa?
4 . Cmemanu 2 11 60 % cepnoit kucnotsl (p = 1,5 r/min) ¢ 3 1 17,4 % pacTBopa 3TO# KEKHCIOTHI
(p = 1,12 r/mn). HaiinuTe nIponeHTHYIO0 KOHIEHTPAIUIO MOJIy4EHHOTO pacTBOpa.
5. Ckonpko Boabl Hajo npubaButh K 1 kr 50%-ro pactBopa st monydenus 10% -ro pactsopa?
6. Ckonpko mit 0,25 H pacTBOpa COSTHON KUCIOTHI HEOOXOIUMO MPHIIUTH K PACTBOPYHHUTpATA
cepedpa i nonydenus 0,373 r xnopuga cepedpa?
7. CkoJibko BOJIbI Has1o mpuinTh K 40 Mt 27,1 %-ro pactBopa xiopuga ammonus (p = 1,075
r/mi) g nonydenus 0,8 H pacTBopa 3ToM ke comu?

4.2. ®OoHJ OLCHOYHBIX CPEICTB ISl IPOBEICHHUS MPOMEKYTOYHON ATTECTANMHI
Htorooit popmoit KOHTPOJIS CHOPMHUPOBAHHOCTH KOMIIETEHIIUH Y 00yUYaIOIIMXCSI 11O
JTMCLUIUIAHE SBJIsETCs 9k3aMeH. OH CIIy>KUT pOpMOil MPOBEPKH YCIICIIHOTO BBITIOJHEHHUS
CTyZIeHTaMH J1a00paTOPHBIX pabOT U YCBOSHHsI y4eOHOTO MaTepuaa JEKIIMOHHBIX U
CEMUHAPCKUX 3aHITHH.
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HTOroBbIif KOHTPOJIb OCYIIIECTBIISICTCS BO BPEMS 9K3AMEHA

Bonpoch! 17151 MOATOTOBKHU K 3K3aMEHAM COCTABJISIFOTCS. B COOTBETCTBHUH C COJICPKAHUEM
TMCUUIUIAHBL « XUMHS », IMEIOTCSI B paboueil mporpaMme U BBIAAIOTCS CTYJCHTaM HE TO3]Hee,
4YeM 3a MECSII 10 OKOHYAHHUsS ceMecTpa. DK3aMeH cIaéTcsl YCTHO 10 OMiieTaM, yTBEPKIEHHBIM U
MOAMMMCAHHBIM 3aBEAYIOIIAM Kaeapoii.

Bonpocut 0ns noozomosku k sxzameny (OIIK-2, OITK-9)
1.CTexroMeTpuyecKre 3aKOHbI U UX POJIb B COBPEMEHHOM XUMHH.
2.. OCHOBBI KBAaHTOBO-MEXaHUUYECKOU TEOPUH CTPOCHUS aToMa.
3.KBanrtoBbIe unciia. ATOMHBIE S, p, d, f - opOuTanm.
4. TIpyHIUTIBI 3aITOJTHEHUE YJIEKTPOHAMU aTOMHBIX OpOHTAJICH.
5. Ilepnoamyecknii 3akoH. Ilepuonnueckas cucrema anementos (.M. Menneneesa.
Knaccugukarus snementos ( s-, p-, d-, T).
6. PactipocTpaneHHOCTh 27IEMEHTOB B 36MHOM Kope. [ eoxnumuueckas kiiaccuukanus
aneMeHTOB. ['eoxumust manamadToB. bruoreHHas Murpaims J1eMEeHTOB.
7. Xumuyeckas cBs3b. [lonarue o metone BC u MO.
8. KoBanenrHnas cBs13b. CBOICTBA BEIIECTB C KOBAJIEHTHOH CBS3BIO.
9. MoHHas CBs3b. DIEKTPOOTPUIIATEIIBHOCTHAIEMEHTOB.
10.BoopoHast CBsI3b U €€ CBOMCTBA.
11. CBsa3p B MeTaiuiax. CBOMCTBA BEIIECTB C METAJDIMUECKON CBS3EIO.
12.Trnbl KpUCTATUIMYECKUX PEIIETOK U CBOMCTBA COCIUHEHNN.
13.30HHas Teopus. [IpoOBOAHUKH TOKA U TUAIEKTPUKHU.
14. . OcHoBHBIE KJIaCChl HEOPTAHUYECKUIN COETUHEHHH.
15. TepmonnHamudeckue CuCTeMbl. OYHKITUN COCTOSTHUS. . DHTAIIBITNS, SHTPOTIHS, BHYTPEHHSISI
SHEPrHUsl — apamMeTpsl COCTOSIHUA BenlecTB. CTaHIapTHBIE TEPMOJIUHAMUYECKUE TTapAMETPhI
00pazoBaHMs BEIECTB.
16.I1epBbIit 3aKOH TEPMOIMHAMHUKH.
17..2nepretudeckne 3 HEKThl XUMUYECKUX Peakiiuid. TepMOXUMUYECKHE YPaBHEHHS. 3aKOH
['ecca u ero ucnosib30BaHUE AJI1 TEPMOXUMHUUYECKHX PACUETOB.
18.TTonsaTre 006 sHTpONHH. DHTpOMHUsA (ha3zoBoro nepexoaa. .BTopoit 3akoH TEPMOIMHAMUKH.
19. .M3006apHO-u30TepMUYEeCKUii IoTeHIMaI (dHeprus [ mooca). Hampasnenue npoTexkanus
XUMUYECKUX PEaKIIUi.
20. CkopoCTh XUMHUYECKOH peakiuu U (pakTopbl Ha ee BIUSIOMIKE. .3aBUCUMOCTb CKOPOCTH
peakuyu OT KOHLIEHTpalUU. 3aKOH JEUCTBYIOIIUX Macc.
21.. 3aBUCUMOCTBH CKOPOCTH peakiuu oT TemiepaTypsl. [IpaBuio Bant-I'odda.
22.1loHATHE O TEOPUH AKTUBUPOBAHHOI'O KOMIUIEKCA. DHEPIUsl aKTUBALUU.
23.1'0MOTreHHBIN U FeTepOTEHHBIN KaTain3. ABTOKaTanu3. @epMeHTaTUBHBIN KaTalus.
24.06patumble U HeoOpaTUMble peakiuu. Xumuueckoe paBHoBecue. [Ipuniun Jle-1llatennbe.
Cwmenienne paBHoBecHs..KoncranTta paBHoBecHs U (DaKTOPHI Ha €€ BIUSIOLIHE.
25. lucniepcHble cucTeMbl U ux Kinaccudukanus. [ToHsaTHs 00 MaeanbHBIX UpeaTbHbIX
pacTBopax.
26. Xumuueckas teopus pactBopos J[.M. MenneneeBa. O01iue cBoiicTBa pacTBOPOB.
27. 3axoHsbl Payns.
28. OcmMmoc. 3akoH Bant-I'opda. Ocmoc B npupoae. M3otonnueckuit ko3duiment.
29.IlpencraBineHue 0 MEXaHU3ME AIEKTPOTUTHUECKOM AUCCOLUALINU B BOJHBIXPACTBOPAX.
Crenens aucconyanuu U (GakTophl Ha €€ BIHSIONINE.
30.3akoH pa3basnenus OcBanbaa..KoHncranra quccoruaiyu U (HakTopbl Ha €€ BIUSIONIHE.
31 Boga ee ponb B npupoje. MornHoe npousseneHue Bosl. Bogopoausiii mokasatens ( PH)
pacTtBopa.
32. bydepHbie pacTBOpHI 1 UX cBocTBa. VX poib B ipupoIe.
33. IloHsTHE O TEOPHH CUIIBHBIX IIEKTPOIUTOB. AKTUBHOCTH, KOOPPHUITUECHTAKTHBHOCTH,
HMOHHAs CUJia PacTBoOpa.
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34. T'unponu3 coieid, ero poJib B MPOLIECcax BRIBETPUBAaHUS OYB. HeoOpaTumblii ruapons.
CreneHpb 1 KOHCTaHTa TUAPOIU3a. BnusHue Temmneparypsl U pa30aBiieHUs HAa CTETICHb
THJIPOJIN3A.

35. IIpoussenenue pactsopumoctH (I1P). YcnoBus BeimaaeHus ocajxa.
36.0xucIuTeNsHO-BOCCTAaHOBHUTEIBHBIC peakiuu. Kinaccudukamnus. X pons B mpupoe.
37.21eKTpOXUMHYECKHUE CBOMCTBA pacTBOPOB. CTaHIApPTHBIN AJIEKTPOIHBIN MOTEHIIUATIN
¢axTopsl Ha Hero Bimstomue. YpasHenne HepHcra.

38. lNanbBanmveckuit anemMeHT. DJC ralbBaHUYECKOTO AJIEMEHTA.

39.2nekTpoan3 pacmiasa u BogHoro pactopa NaCl

40.00mmme cBOCTBAa METAIJIOB M HEMETAIJIOB. XUMUYECKHE CBOMCTBA.

41 T'anorensl. OOmIas XapaKTEpUCTHKA AJIEMEHTOB TPYIIBI ; COEIMHEHUS C METAJUIaMU U
HEMeTaJlJIaMH ,KUCIIOPOIHbIE COEMHEHUS TAJIOTEHOB ; MEKI'aJIOT€HHBIE COETMHEHUSI.

42. Bonopon . ®u3uveckrne 1 XAMUIECKHE CBOHCTBA CBOOOHOTO Bo1opoaa. CBoCTBA
COEJIMHEHUI BOJIOpO/ia ¢ MeTaJlIaMH U HeMeTaliaMu. [ uapu sl

43. Kpemuuii. [maBHeiiline MuHEpadbHBIE W TOpPHBIE TIOPOIBI, COAEPIKAIINE KPEMHHIA.
[Tonyyenne kpemuus. [Iuokcua kKpeMHHs. KpemHeBbIE KHCIOTBI M HX COJM. BaxuHenmme
MIPUPO/IHBIE CUJIMKATHI - IOJIEBOM LINAT, CII0/A, KAOJIHH, acOecT.

44 Yrnepoa — 0OCHOBA )KMBOW M HEKMBOU )KU3HU . XUMHUYECKUE CBOMCTBA

45 Kucnopoa. AmioTponHbies MOAUGUKAIHS. XUMAYECKUE CBOMCTBA.

46. Asot. Baxuennue coequHeHns . XUMHUYECKUE CBOMCTBA a30Ta ¥ €ro COeIUHEHNIT

47. 1llenoyHble METAIIIBI U MIETOYHO-3EMETbHBIE METAJIIIBI. X UMHYECKHE CBONCTBA.

48. CtpoeHre 1 HOMECHKIIATypa KOMIUIEKCHBIX COCTUHEHNH d-21eMeHTOB.. XUMHUYEcKas CBSI3b B
KOMITJIEKCHBIX COEIMHEHUH.

49, Meton BC o reomeTpun 1 MarHUTHBIX CBOMCTBAX KOMILJIEKCHBIX COSMHEHUH.

0. SIBneHue paaguoakTUBHOCTH. Bubl panqnoaktuBHOCTH. PagnoakTuBHbIe 31eMeHThI. CIocoObI
oOHapyXeHHsI paIiOaKTUBHOCTH

51 Xumuyeckure MEeTobl aHalln3a BeulecTB. Puznueckue U PU3NKO-XUMHUECKHIE METO/IbI
aHaJIM3a BEILECTB.

IK3ameHauuoOHHBLI Oulem no OUCUUNTIUHE :
1. Crexuomerpuueckue 3akOHBI M X POJIb B COBPEMEHHOM XMMUH.
2. TepmoauHamMuueckue cucTeMbl. OyHKIMU COCTOSHUS.

3. BydepHbie pacTBOPHI M UX CBOICTBA. VX poIIb B IIPUPOIE.
4. Hamucarte ypaBHenue ruaposmsa cojeii: Ko COz, AICI

Obuwue Kpumepuu oyeHU8aHUA 3HAHUIL:

OneHka 3HaHUN N0 AUCHUILTUHE « XUMUS» Ha SK3aMEHE MPEAINoIaracT
muddepeHInpPOBaHHBIN MOAX0/] K CTYIICHTY, YUET €ro HHIUBUAYaAIbHBIX CIIOCOOHOCTEH,
CTEIIEHb YCBOCHUS M CUCTEMAaTHU3aIlMK 3HAHUH y4eOHOTO Kypca, yMEHHUS JIeJIaTh I0Ka3aTelIbHbIC
BBIBOJIbI M 0000111eHs, (POPMUPOBaHUS OOIIEKYIbTYPHBIX U MPOPECCUOHATBHBIX
KOMIICTEHTHOCTEH.

OrneHuBaeTcs He TOJBKO TTyOMHA MOHUMaHUs OCHOBHBIX pa3/ieloB yueOHOM
JTUCIMIUTAHBL, HO U TIOCEIAEMOCTD JIEKINI 1 Tab0paTOPHBIX 3aHATUH, aKTUBHOCTD MIPH
YCTHBIX OTIPOCAX U COJIEP>KATENBHOCTh YCTHBIX OTBETOB.

«Omauunoy - OLIEHUBAIOTCS OTBETHI, COJIEP)KaHNE KOTOPHIX OCHOBAHO Ha TITyOOKOM
BCECTOPOHHEM 3HAHHH MPEIMETa, OCHOBHBIX 3aKOHOB XMMUHU, XUMUYECKOW HOMEHKIATYPHI,
oO1rue 3aKOHOMEPHOCTHU MPOTEKAHUS peaKknii, XHMUYECKHEe CBOWCTB BEIIECTB U OCHOBHBIX
KJIAaCCOB HEOpraHu4eckux coequHeHnii. Coaepxanue Ouinera u3JoKeH JOTUYHO,
apryMEHTHPOBAHO U B MOJTHOM 00beMe. OCHOBHBIC TIOHSITHSI, BHIBOJIBI U 0000IIIEHUS
chopMynupoOBaHbl yOeUTEIHHO U JOKA3aTeNbHO MPABUIHBHO COCTABIICHBI YPABHEHUS PEaKIIUH,
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peuicHa MpeaIoXKCHHasd 3aa4a.
«Xopomo» - OCHUBAIOTCA OTBCThI, OCHOBAHHBIC HA TBCPJAOM 3HAHUHU IIPEAMCTA, C
HC3HA4YNTCIbHBIMU HpO6€HaMI/I B 3HAHHUAX. BO3MOXXHBI HEAOCTAaTKU B CUCTEMATHU3allu1 UJIN B

00001IeHNN MaTepuaia, HSTOYHOCTH B BBIBOJAX,. CTYJICHT TBEPAO 3HAET OCHOBHBIC KATETOPUU
y4eOHOM TUCIUILTMHBI, HO JIOTMYCKAET HE3HAYUTEIHHBIC OMTUOKHU TIPU COCTABIICHUN XUMUYIECKHIX
YpaBHECHUU PEAKIUH WM PEIICHUH 3a/1a4.
«Yooenemeopumenvno» - OIICHUBAIOTCS OTBETHI, KOTOPHIE OA3UPYIOTCSI HA 3HAHUHM OCHOB
npeAMeTa, HO UMEIOTCS 3HaYUTEIbHBIC MPOOEIBI B YCBOCHUH MaTepuaa, 3aTpyJHEHHUS B €T0
M3JI0’KCHUW Y CHCTEMAaTHU3aIlNH, BBIBOJIBI CJIA00 apryMEHTHPOBAHBI, B COJCPIKAHUU JTOTYIIICHBI
rpyObIe TEOPETHUECKUE OMUOKH, TPyObIe OMUOKH IMPU COCTABICHUN XUMUICCKUX YPaBHEHUH
pEeaKIMK I PEIICHUH 3a/1a4.
«HeyooenemeopumenvHo» - ONIEHUBAIOTCS OTBETHI, B KOTOPHIX OOHAPYKEHO HE 3HAHUE
OCHOBHBIX Pa3/IeJIOB IUCIUIUIUHBI, COJCP>KaHNe OCHOBHOTO MaTepHalia He YCBOCHO,
0000111eH1 1 BBIBOJIOB HET. CTY/IEHT HE MOXKET WM OTKAa3bIBAETCS OTBEYATh HA
MOCTaBJIEHHBIE BOTPOCHI.

OreHOYHBIC CPEJICTBA JJIT MHBAIHJIOB | JIUI] C OTPAaHMYCHHBIMHU BO3MOXHOCTSIMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM MX WHAUBUIYAITbHBIX TICUXO()U3HUESCKUX 0COOCHHOCTEH.

— TIpH HeOOXOIUMOCTH WHBAJIHMJIAaM U JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU
3I0POBBS MIPEAOCTABIISACTCS IOTIOJHUTEILHOE BPEMS JJIs IOJTOTOBKH OTBETA HadK3aMEHE;

- TIPY TIPOBEJICHUHN MTPOIICYPHI OIICHUBAHUS PE3yILTATOB OOYUICHUS WHBAIUIOB U JIUIL C

OTPAaHWYCHHBIMH BO3MOXXHOCTSMH 37I0POBBSI  MPEAYCMATPHUBACTCS  HCIOJIE30BAHHE
TEXHHYECKUX CPEJICTB, HEOOXOMMBIX UM B CBSI3H C MX WHIAWBUIYATLHBIMU 0COOCHHOCTSIMH;

— MPU HEOOXOJUMOCTH JUTSI OOYJAIONTUXCS ¢ OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH 37I0POBbBS
W WHBAJIUJOB TPOIEAypa OIICHUBAHHS pPE3YJIHTATOB OOYYCHHUS TIO JUCIUIIMHE MOXKET
MIPOBOJIUTHCS] B HECKOJIBKO 3TarloB.

[Tponieaypa onieHMBaHUS PE3YIBTATOB O0yUEHUS MHBAIUIOB M JIUI] C OTPAaHUYCHHBIMHU

BO3MOXKHOCTSIMH ~ 3JIOPOBbSl 10  JUCHMIUIMHE  (MOIYJI0)  MPEemaycMaTpuUBacT
MpeAoCTaBICHHEe HHPOPMALIMK B (JOpMax, alallTUPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBBS 1
BOCTIPUATHS UH(POPMAIIUHU:

Jyist JTi1L ¢ HapyIIEHUSIMH 3PCHUS:

— B [€YaTHOU (hopMe YBEITMYCHHBIM MIPUPTOM,

— B (hopMe AIEKTPOHHOT O JOKYMEHTA.

Jlist TaIn ¢ HapyIIeHUsIMM CITyXa:

— B IeyaTHO# opme,

— B (popMe AMEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIEHUMH OTIOPHO-BUTATENILHOTO anmnapara:

— B reyaTHo# Qopme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII IepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
oOyuaromuxcs.

5. IlepeyeHb OCHOBHOII U IOTOJIHUTEIbHOI y4eOHOM JIUTEPaTyPbI,HE00X0IMMO
AJIs1 OCBOCHMS IUCHUILIMHBI (MOAYJIS).

5.1 OcHoBHaslIMTEpaTYpa:
1. I'munka, H. JI. O6mas xumus [Tekct]: yueOnuk / H. JI. I'munka; mon pen. B. A. TlonkoBa, A.
B. BabkoBa. - 19-e uzn., nepepad. u gom. - Mocksa: HOpaiit, 2014. - 900 ¢ : un. - (bakanasp.
bazoBslif kypc). - bubmmorp.: c. 888. - ISBN 9785991631587 : 624.81.
2. IIpecc, U.A. OcHoBEI 00111eH XUMUU [ DNEKTPOHHBIN pecypce] : yued. mocodbrue — DIEKTPOH.
naH. — Cankt-IlerepOypr: Jlans, 2012. — 496 c.
Pexxum nocryna: https://e.lanbook.com/book/4035#authors
3. l'munka H.JIL., OOmias xuMus [D5eKTpoHHBIN pecypc] : B 2-X T. : y4SOHUK IS aKaJIeMUYECKOTO
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OakanaBpuata . T. 1/ H. JI. I'munka ; mox pen. B. A. IlonkoBa, A. B. badkoga. - 20-e u3., nepepad.
u jom. - Mockaa : FOpaiit, 2018. - 353 c.
Pexxum nomycka: https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

4.Tnmunaka H. JI.,00mas xumus [ D7IeKTpOHHBIN pecype] : B 2-X T. : YUCOHHK ISl aKaJeMHUIEeCKOTO
OakanaBpuata . T. 2/ H. JI. I'nunka ; mox pen. B. A. TlonkoBa, A. B. babkoBsa. - 20-¢ u3n., nepepao.
u got. - Mockga : FOpaiir, 2018. - 379 c.

Pexxum nomycka: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

5.2 JlonoJHUTEIbHAS JIUTEpPaTypa:
1. Boasxun B.B.,00mas xumust. U30pannsie riassl [Tekct] : yueOHOE TOCOOHE TSI CTYICHTOB
By30B / B. B. BosbxuH. - U3n. 2-¢, nmepepad. u gor. - CII6. [u xp.] : Jlans, 2008. - 378 c. -
(YueOuukm s By30B. CrienmanibHast Jiureparypa). - buommorp.: ¢. 335. - ISBN 9785811408313
: 539.00.
2. Tomamora O. B., Xumust okpyxarorieit cpenbl [Teker] : yaeOHOe mocoOue Ajist CTYJACHTOB
By30B / O. B. Tonanosa, JI. A. [lumuesa. - Caukrt-IlerepOypr [u ap.] : Jlans, 2013. - 159 ¢. : u.
- (YueOnuku it By30B. CrienmanbHast tuteparypa). - bubmworp.: c. 158. - ISBN
9785811415045 : 399.96.
3.. Tomanosa O. B.Xumus okpyxkaromieit cpeipl [ IeKTpoHHBINA pecypce] : yuedHoe mocodue / O.
B. Tomamnosa, JI. A. ITumueBa. - 3-¢ usn., crep. - Cankr-IlerepOypr : Jlanb, 2017. - 160 c. -
https://e.lanbook.com/book/90852#authors.

JIJ1s OCBOCHHMSI TUCIIMIUIMHBI MHBAJTUIAMH U JINIIAMHU C OTPaHUICHHBIMHU
BO3MOYHOCTSIMH 3JI0POBBSI HMEIOTCS H3/IaHUS B JJICKTPOHHOM BHUJIE B 3JICKTPOHHO-
oubmmoTeyHbIxX cuctemax «Jlauby» n «FOpaiT».

5.3. llepuoguveckue u3IaHus:
«"eoxumusy, «I'eoskomorus», «KypHai o0mmieit Xxumun», «XuMus 1 )Xu3Hb- XXI BeK».

6. IlepeuyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOW CeTH
«HTEpHET», B TOM YHCJIe COBPeMEeHHbIe NMPO(ecCHOHAIbHbIE 0a3bl JAHHBIX U
HH(OPMAIHUOHHBIE CTIPABOYHbIE CUCTEMbI HE00X0IUMbIX /15l 0CBOEHHS
JUCUUIJIMHBI (MOLYJIs1).

ITopran oTKpBITEIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru

basa nannbix Hayunoii snekrponnsiii onomuorexku eLIBRARY.RU https://elibrary.ru/

3. ba3pl naHHBIX W aHaNUTUYECKUE MNYOIHKAIMU «YHHBEpCUTETCKas HWHGPOPMaAMOHHAS

cuctema POCCHUS» https://uisrussia.msu.ru/

=

N

4. XuUMHYECKHUil KaTalor: XUMHUYECKHe pecypcesl Pynera http://www.ximicat.com/

5. Tlopran (byHIaMEHTAIBHOTO XMMHYECKOT0 00pa3oBanus Poccuu_
http://www.chemnet.ru

6. XuUMUK: caliT 0 XuMHM U1t XuMukoB http://www.xumuk.ru/

7. Xummunueckuii cepsep http://www.Himhelp.ru

7.MeToanyecKue yKa3aHHs VI 00y4alOUIMXCS 110 OCBOCHHMIO THCIHUIIIMHbI
Teopetnueckne 3HaHMS 10 OCHOBHBIM pasfenaM Kypca “XuMHS®  CTYAEHTHI
MpUOOpPETAIOT Ha JIEKIUSAX, MPAKTUYECKUX U IJa0OPATOPHBIX 3aHATHUIX, 3aKPEIUIIOT U
PacLIUpSIOT BO BPEMs CAMOCTOSATENbHON pabOTHI.

JUi1s1 BBIIOJTHEHUSI CAMOCTOSATEILHOM pabOThl CTYACHTAaMHU HCHOJIb3YIOTCS:

e Meroanueckue  peKOMEHJAMM K  OpraHM3allid  ayJIuTOPHOM M BHEAyIUTOPHOU

(camocTosTENBHOM) PadOTHI CTYAEHTOB: MeToanyeckue ykazanus / coct. T.I1. Cropoxenko, I1.B.

[Tounnok, A.B. becnanos, H.B. Jlo3a - Kpacnonap: Kybanckuii roc.yn-t, 2018, 89c.
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e KysnenoBa CJI., Cropoxenko T.IL./ JlaGopaTopHbIil MpakTHKyM HO Kypcy Xumus (s
cTyaeHToB HampasiieHus noarotoBku-05.03.02-T'eorpadus),Kysnenosa C.JI., CtopoxkeHKO
T.I1../ JJaBopaTopHbIil PaKTUKYM 1O Kypcy XuMus (7151 CTyJJCHTOB HampaBJICHUS

noarotoBku-05.03.02-I"eorpadus),yreepxaennsie kadeapoit obIeil, HEOPraHUYECKOW XUMHH M
NBTBX, nporokon Ne 7ot 22.06.2017 1, B KOTOPBIX MpPEICTaBIEHBl METOANUYECKUE PEKOMEHIAIINH T10
pELICHHIO 3a]a4, Pa3HOYpPOBHEBbIE BOIPOCH! U YINpa)KHEHHs, IpoOJIeMHbIC 3aJaHus, 1abopaTOpHbIE
paboTHL.

e JloaAroToBka K TEKyIIEMY KOHTPOJIIO, IPOMEKYTOYHON U TOCYIapCTBEHHOW UTOTOBOM ATTECTALMMU:
Metomudeckue ykazanus / B.B. Munenkosa, A.B. MamonoBa, A.B. KonoBanoBa. — KpacHomap:
Ky®6anckwuii roc. yu-t, 2018

Camocmoamenvuas_paboma TPOBOIUTCS C ILENbI0 3aKpEIUIEHUs] U CHUCTEeMaTH3aluu

TEOPETUYCCKUX 3HAHUM, (POPMUPOBAHUS MTPAKTHICCKUX HABBIKOB.
CamocrosiTenpHas paboTa BKIIOYAECT:
e popadoTKa U IOBTOPCHHE JICKITMOHHOTO MaTepualia, MaTeprana yaeOHOH HHAYTHOU

JTUTEPATYPHI,

® [IOJrOTOBKA K JIJAOOPATOPHBIM U CEMHHAPCKUM 3aHSATHUSM;
e  BBINOJIHCHUE MHIUBHIYATbHBIX 3a1aHUH (TIOJITOTOBKA K PEIICHUIO 33]1a9 U TECTOB.)
® [IOJrOTOBKA K TEKYIIEMY KOHTPOJTIO.
B pamkax caMOCTOSITeTbHOM MO3HABATEIILHOM JIEATEIIBHOCTH CTYICHTaM TaKKe
MpeyIaraeTcsl U3y4nuTh HEKOTOPBIC Pa3elibl, He BOMISANINE B JICKITMOHHBIA KypC.
Ha camocmosmenvroe uzyuenue golnocsimes membi:
I'eoxumudeckas KiracCu(pUKaIUs BEIECTB
Ouncrka BelecTs
MexMoeKyIsIpHbIE CHIIbI B3aUMOACHCTBUSL.
Ocmoc B ipupoie
Ponb ruaponmza B mporecce BeIBETpUBaHUS MOYB. KUCIOTHOCTD MOYB.
[Ipuponnsie 6yhepHbIE CUCTEMBI.
Koppo3sust metamnos.
O30H. CIocoOBI MOTYYEeHHS U CBOMCTBA 030HA. PoJib 030HA B IpUpO/IE.
XUMUYECKUN COCTaB MNPUPOAHBIX BOJ. JKeCcTKOCTh BOABI M METOAbl &
yCTpaHEeHHs.
10. Bonopoansie coeuaerus hochopa. DKOJIOTHIESCKHE TPOOICMBI.
11. Koppo3sus meTamuioB. 3amura OT KOPpO3uHu.
12. VI3BecTKOBaHME U TUTICOBAHKE MTOYB.
13. Cnoco6bl 0OHapyKEeHUS PaAMOAKTUBHOCTH

Paboma c koncnexmom nexyuti

Jlexyuu— Qopma ydueOHOro 3aHATHS, I€JIb KOTOPOTO COCTOMUT B PACCMOTPEHUU
TEOPETUYECKUX BOIMPOCOB H3JIaraeMod ITUCIHMIUIMHBI B JIOTMYECKHU BbLAep:kaHHOU (opme. B
coctaB YMM JneKIMOHHOTO Kypca BKIIOYAIOTCS: YYCOHUKH KOHCIEKTHI JIGKIIMHA B TIEYaTHOM HIIU
AIIEKTPOHHOM BHJAX; TECThl M 3aJaHHs IO OTIENbHBIM TeMaM JieKuui. Ha nekumsx narorcs
CUCTeMAaTHU3UpPOBAaHHBIE OCHOBHI 3HAHWM, W3NAralroTCs TJIaBHBIE MPOOIEMBI COOTBETCTBYIOIINX
pa3aenoB XUMUH, Pa3BUBACTCSI TBOPUYECKOE MBIILIICHUE CTYIACHTOB U OMpPEENsIeTcs mporpamma
MPAKTUYECKUX M BHEAYAUTOPHON CaMOCTOSITENIbHOM PabOTHI.

BaxubiMm  kputepueM B paboTe € JEKIMOHHBIM  MaTepHalioM  SIBISETCS
MOATOTOBKA CTYICHTOB K CO3HATENbHOMY BOCIPUSITHIO MPenoaaBaeMoro
Matepuana. [Ipy  TOAroTOBKE  CTyA€HTa K  JIEKIMH  HEOOXOAMMO,  BO-TIEPBBIX,
TICUXOJIOTHYECKH HACTPOUThCS Ha ITy paborty, OCO3HATh HEOOXO0MMOCTh ee
CUCTEMaTUYECKOTO BBITIOJTHEHHSI. Bo-BTOpHIX, HE00X0IMMO BBITIOJIHEHHE
MO3HABATEIHHO-TIPAKTUUECKON  JEATENbHOCTH  HAKaHyHE  JIKIIUU (mpocmarpuBaHue
3amuced TPebIAyIIed JIeKIMH s BOCCTAHOBJICHHS B TMaMATH paHee U3YUYEHHOTO
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MaTepualia; O3HAKOMJICHHE C 3aJaHUSAMU IS CAMOCTOSTENIbHOW pPalOThl, BKIIOYEHHBIMU B
porpamMmmy, moa0o0p JUTEPaTyphl).

IlogroroBka K  JIEKMM  MOOWIM3yeT  CTyAE€HTa Ha  TBOPUYECKyl0  pabory,
[JIaBHBIMM B KOTOPOM  SIBJISIIOTCS ~ yYMEHHs  ClOyllaTb, BOCIpPUHUMATh,  3alMCHIBATh.
3anucblBaHUE JIEKIIMHM — TBOPYECKUII Ipoliecc. 3auch JIEKIIMK KpaiiHe

BOKHA. OTO TO3BOJISIET  HAJMOJTO  COXPAaHUTh  OCHOBHBIC  TIOJIOKEHHUS  JICKIIWH;
CIOCOOCTBYET  TOJICP)KAaHUIO  BHUMAaHMS, CIOCOOCTBYET AydIieMy — 3allOMHHAHUS
marepuana. Jlnsga dsddekruBHOW pabOTBl € JEKIMOHHBIM  MaTepUAIOM  HEOOXOIMMO
3aUKCUpOBATh HAa3BaHWE TEMbI, IUIAH JICKIIMK © PEKOMCHJOBAaHHYIO JIHTEPaTypy.

ITocne 3TOrO IPUCTYNATh K 3amucu COJICpIKaAHUS JICKIUH.
B odopmIIeHUN KOHCITEKTa JIEKINH BA)KHBIM MOMEHTOM SIBJISIETCS
HEOOXOJMMOCTh  OCTaBJIATH  TOJS, KOTOphIE  MHOTPEOYOTCS JUISt noceayouei

paboTHI HAJ JICKITMOHHBIM MAaTEPUATIOM.

JInsi MOATOTOBKM K JIEKIMSIM HEOOXOJMMO HW3YYUTh OCHOBHYIO M JIOTIOJTHHUTEIIBHYIO
TUTEpaTypy IO 3asBJICHHOM TeMe M OOpaTUTh BHHMMAaHHE Ha T€ BOIPOCH], KOTOPHIE
MpeIaratoTcsl K paCCMOTPEHUIO B KOHIE KaX 0 TEMBI.

[IpocMOTpeTh KOHCIEKT HEOOXOAUMO Cpa3y IOCe 3aHITUM, OTMETHUTh MaTepual
KOHCIIEKTa JIEKIUM, KOTOPBIM BBI3BIBAECT 3aTPYAHEHHS i1 NMOoHMMaHuUA. llombiTaThes HalTh
OTBETHl Ha 3aTPYAHUTEIbHBIE BOIPOCHI, HCIOJNB3YSl PEKOMEHAYEMYIO JuTeparypy. Ecim
CaMOCTOSITEIPHO HE yIaeTcsl pa3o0parbcsi B MaTepuasie, cHOpPMYIHpPOBATh BOMPOCH H
00paTUTHCS 3a IOMOIIBIO K TIPETIOaBATENI0 Ha KOHCYJIbTAIMH WITH OJFKAUIIIen JIKITHH.

PerymnspHo oTBOIWUTH BpeMs ISl IOBTOPEHUS MPOMJEHHOIO Marepuala, MpoOBEPsst CBOU
3HAHHUS, YMEHUS U HABBIKUA MO KOHTPOJBHBIM BOTIPOCAM.

KoHTponbs 3a BBIMOJTHEHHWEM CaMOCTOSITEIPHOM pPabOThI TPOBOAUTCA NPU H3YyYECHUU
KaKJIOM TEMbI TUCIUTUIMHBI HA CEMUHAPCKUX M JJAOOPATOPHBIX 3aHATHSIX.

Iloo2omoska k nabopamopusim pabomam.

Jlabopamopmuvie 3anamus — COCTaBHAas 4acTh Y4eOHOro Impoliecca, rpymnmoBas ¢opma
yUeOHBIX 3aHITHHN, HANIPaBJICHHAS HAa PAa3BUTHE CAMOCTOSATEILHOCTH YYAlIUXCsl U MMPHOOpETCHHE
YMEHUH W HaBBIKOB JKCIIEPHMEHTAILHOW palbOThl, TO3BOJIAIONINX CTYIACHTAaM pPa3BUTh
po(hecCHOHABHYI0 KOMITETCHTHOCTh, MPUMEHUTh Ha MPAKTUKE TOJYYCHHBIC TEOPETHUECKHUE
3HaHUSI.

BrimosnHeHue 1abopaTopHBIX pabOT CTYIEHTAMH JIOJDKHO YIOBIETBOPSTH CJICIYIOUIHM
TpeOOBAHUSM:

. CTY/ICHTHI JOJDKHBI IOHUMATh CYTh OTIbITA (IKCIIEPUMEHTA) U 3HATh MOCIIEI0BATEIBHOCTD
BBITIOJTHEHUS OT/ICIBHBIX ONIEPALUi 110 HHCTPYKIIHH,

*  co0IrO/IaTh T0O3UPOBKY PEAKTUBOB U MpaBUiia pabOThl C HUMU;

*  yMeTh coOuparh MPUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUIbHO pabOTaTh C HUMU;

*  HCYKOCHHTEJIBHO BBINOJIHATh MPaBHJa TEXHUKA OC30MACHOCTH MpH OOpALICHHH C
00opyI0BaHUEM, TPUOOPAMU U PEAKTHBAMU;

® TPaMOTHO OOPMIISITH OTUET O MPOBEICHHOM IKCIICPUMEHTAIBHOMN paboTe

B xone camomoarotoBku K JaOOpaTOpPHBIM 3aHATUAM CTYIEHT JIOJDKEH H3Y4UTh
COOTBETCTBYIOLIUI pa3zienn yueOHHKaA, KOHCHEKT JIEKUMH U OMMCaHUe J1abopaTopHOU paboOThI B
y4eOHO-METOIMYECKOM NTOCOOMHU IS TAOOPATOPHBIX PadOT MO XUMUHU.

JIrobast nmaGopaTopHast paboTa BKIIOYAET TIIYOOKYH) CaMOCTOSITEJIbHYIO NpOpabOTKy
TEOPETHUYECKOT0 MaTepHaia, U3ydeHne METOJUK MPOBEACHUS U IUIAHMPOBAHUE SKCIEPUMEHTA,
OCBOEHHME M3MEPHUTEIBHBIX CPEICTB, OOpPadOTKy M HMHTEPIPETALUIO SKCIEPUMEHTAIbHBIX
JTAHHBIX.

Ilepen mocemenuem ngabopaTOpud  HEOOXOAWMO  M3Y4YHUTh TEOPHIO  BOIIpOCa,
MPENoIaraéMoro K HCCIeI0OBaHNIO0, O3HAKOMHUTBHCS C PYKOBOJICTBOM IO COOTBETCTBYIOLICH



paboTe ¥ MOArOTOBUTH IPOTOKOJ MPOBEACHUS PAOOTHI, B KOTOPBIN 3aHOCHTCS:
e Ha3BaHue paboThI;
® 3aroToBKH Ta6J'II/II_[ JJI 3alI0OJIHCHU A SKCIICPUMCHTAJIbHBIMU JaHHBIMU Ha6JIIOIICHPII>'I;

® ypaBHEHHS XMMHUYECKHUX PEAaKLMH NpeBpallleHul, KOTOpble OyayT OCYIIECTBIIEHBI IPU
BBIIIOJIHCHHUU 3KCIICPUMCHTA,
e pacyeTHbIe (OPMYIIHIL.
OdopmieHne 0TIETOB JOIDKHO ITPOBOJUTHCS MOCIE OKOHYaHUS pabOTHI B 1aOOpaTOpUH.
Otyer mo nabOpaTOpHONM pPaboOTE CONEPKUT TEOPETHUECKYI0 M IKCIEPUMEHTAIbHYIO
JacTe. B TeOpeTquCKOﬁ JaCTH H3JararoTrcsa TCOPETHUYCCKUC OCHOBBI M3Y4YACMbIX XUMHWYCCKUX
IIpoHeCCOB. B BKCHepI/IMeHTaJIBHOﬁ JaCTu MHOPUBOAUTCA 1OCJIb, HA3BAHUC W MCTOAHKA
BBITIOJIHEHUSA XUMHWYCCKOI'O OIIbITA. HpI/I H€O6XOI[I/IMOCTI/I IIPUBOAATCA pacqéTm 1 COCTaBJIAIOTCSA
YpaBHEHHUS XUMHUYECKUX peakluid. B KoHIe KaX/10r0 onbITa GOpMYIUPYETCs BBIBOI.

JU1st MOATOTOBKH K 3aIIMTE OTYETa IM0 JIAO0PATOPHO paboTe ClieAyeT MPOaHAIN3UPOBATh
OKCIICPUMCHTAJIBHBIC PE3YJIbTAThI, COIIOCTaBUTH nux C N3BCCTHBIMUAU TCOPCTUUCCKUMU
IMMOJIOKCHUAMNU HJIM CHPABOYHBIMU JTaHHBIMH, O606HII/ITB PE3YJIbTAThI I/ICCJ'IGI[OBaHI/II\/'I B BHUJC
BBIBOJIOB TI0 paboTe.

[Ipu 3amurte mabopaTopHOit pabOTHI (cjaue OTYETa O €€ BHITIOJIHEHHUH) CTYICHT JOJDKEH
YMETH 00BSACHITH e, 3agadm, Xoa MPOBEACHUA pa60Tr,1, €C pE3YyIbTaThl, CACIIAHHBIC BBIBOJbI,
a TaK)Ke OCHOBHBIE KOHCTPYKTUBHBIE 0COOEHHOCTH HCIIOJIb3YyeMOTo 000opynoBanus. B mporecce
MMPOBCACHHUA OIBITOB CTYACHTHI paCIIUPAIOT CBOW IMPECACTABICHHA O BEIICCTBAX, UX CBOI\/'ICTBaX,
COBEPIIEHCTBYIOT IIPAKTUYECKUE YMEHHUS.

Iloo2comoeka Kk ceMuHapcKum 3aHamusim.

Cemunap Kak pa3BHBaIONIas, akTUBHas ¢(opma y4eOHOro Tpolecca CroCoOCTBYET
BBIPAa0OTKE CaMOCTOSITEJIBHOTO MBIIUICHUSI CTYACHTa, (OpMHUpOBaHUIO HH(POPMAITUOHHON
KYJIBTYPBI, Pa3BUTHIO IPOPECCHOHATHHBIX HABBIKOB.

[Ipy moOATOTOBKE K 3aHATHSIM CEMHUHAPCKOTO THIIA CJIEIyeT HCIOIB30BaTh BCHO
PEKOMEHJIOBaHHYIO JHTeparypy. [Ipexae Bcero, CTyAeHTHI JOJDKHBI YSICHUTH IMPEUIOKCHHBIN
IUTAaH 3aHSATHS, OCMBICIUTH BBIHECEHHBIC ISl OOCYKICHHUSI BOIPOCHI, MECTO KaXJOTO W3
BOIIPOCOB B PACKPBITUU TEMbI CEMUHapa. B mporiiecce MOAroTOBKH K CEMUHAPY 3aKPEIISIOTCS U
VTOYHSIOTCS YK€ W3BECTHBIE M OCBaWBAIOTCA HOBbIe Kareropud. CTalKuBasCh B XOJe
MOJTOTOBKH C HEIOCTATOYHO TIOHSATHBIMH MOMEHTAMH TEMBI, CTYACHTBI HAXOJSAT OTBETHI
CaMOCTOSITEJIBHO WM (PUKCHPYIOT CBOM BOTIPOCHI JUIsl TIOCTAHOBKM M YSICHEHUSI UX HA CaMOM
CEeMHHape.

Ha mepBom 3Tare MoAroTOBKH K 3aHSTHIO CEMHUHAPCKOTO THIIA CIICAYST BHHMATEILHO
MPOYHUTATh KOHCIEKT JICKIMH, W3Y4HTh JICKIIMOHHBIM MaTepHual, MpoOJeMbl H BOIPOCHI,
OCBEIIABIIKECS HA JICKIIMOHHBIX 3aHATHSAX. [Ipu 3TOM BakHO OOpaTHTh BHHUMaHUE HA HAy4YHbBIC
KaTerOpHH, MOHSTHUS, ONPEICICHUS, KOTOPBIC UCIOIB30BAI JICKTOP VIS PACKPBITHS COJCPKAHUS
Tembl. [lociie BHUMATEIBHOTO U3yYCHUs KOHCIIEKTa JICKIIUH U YSICHCHHS CMBICIIA U COJICPIKAHHUS
OCHOBHBIX TIOHSTHA H BOMIPOCOB TEMBI MOXHO OOpaliaTthCsi K HAyYHO-TEOPETHUYECKOMY
M3YYEHHUIO MaTepHala o JaHHOU Teme, mpobieme.

Bo Bpems 3aHATHS CEMHWHApCKOTO THMA MpernoAaBaTeNh OINpAIlUBAaeT CTYACHTOB IO
BOMpOCaM, 3a/laHHBIM Ha JaHHOE 3aHsATHE. Bompockl OOBABISAIOTCS MpenojaBaTeieM Ha
MPEeIbIAYIIEM CEeMHUHAPCKOM 3aHATHU M, KaK MPaBHIIO, OHH KOPPEIUPYIOTCS C BOIPOCaMH,
COJIEpKAlIUMUCS B COOTBETCTBYIOIIEH TeMe yuyeOHOM MporpaMMbl, HO TperojaBaTeib BIPaBe
3alaTh M HEKOTOPHIE JAPYrHe BOIMPOCHI, OTHOCAIIUECS K TeMe CeMHUHapa M yKa3aTh, Ha 4TO
CTYICHTaM CIeAyeT 00paTuTh 0c000€ BHUMAHUE MPH MOJATOTOBKE K CIIEAYIONIEMY 3aHATHIO.

3aHATHS CEMHHAPCKOTO THIAa MOTYT MPOBOIUTHCS B (hopMe CBOOOTHOM TUCKYCCHH TPU

AKTUBHOM YYaCTUMU BCCX CTYIACHTOB. B Takux cIydyadx y KaXJIoro CTyAC€HTa HMCCTCA
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BO3MOXHOCTBb MPOABUTH CBOU IMO3HAHUA: NONOJHATH BBICTYIIAIOIIUX, HE COIrJlallaTbCd C HUMU,
BbICKA3bIBATh AJIbTCPHATUBHLIC TOYKU 3PCHUA U OTCTAUBATH UX, MNONPABJIATH BBICTYIIAIOIIUX,

3aJ1aBaTh UM BOTIPOCHI, MPEAJIAraTh JUIsl 0OCYK/ICHUSI HOBBIC TPOOJIEMBI, AaHATU3UPOBATH
MPaKTUKY [0 pacCMaTpUBAEMOMY BOIIPOCY.

BakHeHmM 37€MEHTOM CaMOCTOSITEIPHON PabOTHI SBISETCS TMOJArOTOBKA K PEIICHUIO
3a7a4 = W TecThpoBaHui0  [IporpamMmoil  IUCHUIUIMHBI — TPEIYCMOTPEHO  BBITIOJTHCHHE
MPAKTUYECKOTO 3aJaHMs: pEelIeHUsl 3a7ad, TECTOB. BaXXHO MOMHUTH, YTO pELICHUE KaXIOu
3a/1a4u WU TIpUMEpa HYKHO CTapaThCsl JOBECTH /10 KOHIA. [lo HepemeHHbIM WK HE JI0 KOHIIA
MOHSATHIM 33Jla4aM M TeCTaM 00s3aTeJIbHO MTPOBOIATCA KOHCYJIbTAIIUU MPEToaBaTesl.

KoHTponbpHast paboTa U TECThI BBIMOJHSIOTCS B ()OpME IMHCEMEHHOTO OTBETA Ha BOTIPOC
3amanusi Wi pemeHust 3amauu. CojaepkaHuWe TIOATOTOBIEHHOTO CTYJIEHTOM OTBETa Ha
MOCTaBJIEHHBIN BOMPOC JOJDKHO TOKa3aTh 3HAHHWE aBTOPOM Teopuu Borpoca. [IpakTudeckue
3a/1aHusl, BBIHOCUMBIE Ha KOHTPOJIbHYIO pa0OTy WM TE€CT, COCTABJIEHBI HA OCHOBE YIIPAKHEHUHN U
3a/1a4, BBITIOJHSBIIUXCSI B TEYCHUE ceMecTpa. PeKoMeHayeTcst BEpHYThCS K TUM YIPOKHEHHUSIM
W YTOYHUTh HMX BBHINOJHEHHE TpPH TMOATOTOBKE K KOHTPOJIbHOM paboTe (Tecty). Crnemyer
0o0paTUTh BHMMaHHE Ha TO, YTO BBHIMOJHAEMOE 33JlaHue JOJDKHO OBITh TMOJIKPEIJICHO
OOBSICHEHHEM TOTO WJIM HWHOTO TpeajgaraemMoro pemieHus. [lpy Hamuuuu BOMPOCOB, TEpen
KOHTPOJIbHON paboToi (TecToM) He00X0JUMO MTPOKOHCYIBTUPOBATHCS C MPENOIaBATEIIEM.

J171s1 BBIMIOSTHEHU S MHIMBUTYAJIbHBIX 3aJJaHUI CTYIEHTHI TIOJyJaloT Y TPETo1aBaTes
BapuaHTa JIOMAITHETO 3aJaHus U B BUJIC TUCBMEHHOU PabOThI 0POPMIISIOT B OTACITBHON
TeTpaau. Mcnonb3yroTcst KOHCTIEKT JIEKIMH, METOIMYECKUE YKa3aHUsI K JTA00OpaTOPHBIM
3aHATHUSAM, PEKOMEHIyeMasl InTepaTypa, UHTEPHET PEeCypCHI.

Ilepeuenv npeonazaemvix cmyoenmam 3a0anuii Ha camocmosmenvuyio pabomy (/[3):
1. Hanucanue 35eKTpOHHBIX (OPMYIT XUMHUYECKUX IJIEMEHTOB.

2. llenouku mpeBpaleHus KI1acCOB HEOPraHUYECKUX COCAUHEHUH.

3. Pemenue 3amau o teme :OCHOBHBIEC TOHATHS U 3aKOHBI XHMUHU.

4. Pemenue 3a1a4 mo teme :PacTBOpEL.

5. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIHI

Ilepen  BbIlOJIHEHHMEM  3aJaHUS  HEOOXOAMMO  CaMOCTOSTENbHO  MpopaboTaTh
COOTBETCTBYIOIIME DPa3Jeiibl PEKOMEHIYEMOMN JUTEPATYpbl, OCHOBHBIE KATETOPHUS W MOHITHUS
JTUCHMILTMHBL, 00paTUTh BHUMAaHUE Ha KJIIOUEBbHIE BOIIPOCHI TEMBI.

3anaHusl BBIIOJHAKOTCS CTYJEHTAMHU MOCIE HU3YYEHHsS COOTBETCTBYIOIIMX pa3JeioB
TEOPETUYECKOT0 Kypca Ha CEMUHAPCKOM 3aHSATHH.

[TpomexyTOUHBIN KOHTPOJIb OCYLIECTBIICTCS B BUJIC YCTHOTO 9K3AMEHA.
Ilooeomoska k 9K3ameHy.
K sK3aMeHy CTyeHT AOIYCKaeTCsl IPU yYCIOBUH BBIIIOJTHEHUS y4eOHOTO IJIaHa:
®  [IOCEUICHUE JICKIUII;
e  BBINOJIHEHHE U 0popMIIEHHE JTa00PAaTOPHBIX paloT;
®  BBINOJIHEHHE IOMAIIHUX U MHAWBUAYATbHBIX 33JaHUH JUIS CAMOCTOSITEIIEHON
paboTHI;
e  OTYET M 3alUTa Ja00paTOPHBIX 3aHATUH.

Bonpocs! 111 MOATOTOBKH K 9K3aMEHY COCTaBIISIFOTCS B COOTBETCTBUM € COJIEPKAHUEM
JUCLUIUIMHBL «XHUMUS », UIMEIOTCS B paboyeil mporpaMMe U BbIJIAIOTCS CTYIAEHTaM He MO3/Hee,
YeM 3a MecCsIl O OKOHYaHUs ceMecTpa. DK3aMeH cAaéTcs 1o Ouseram, yTBEp)KICHHbIE U
MOJIMCAaHHBIE 3aBeAyIoINM Kadeapoi. [Ipu noaroroske k sx3amMeHy 0053aTelbHO HE TOJIBKO
MOBTOPATB JIEKLIUH, HO U U3y4aTh MaTepuall o ydeOHMKaM B COOTBETCTBHMHU C YKa3aHUSIMH,
ClIeNIaHHBIMU TIperoiaBaTesieM Ha Jiekuusax. [lomumo Toro, cieyeT BHUMATEIbHO U3YUUTh U
odopmieHHbIe Ja00opaTopHbIe pabOTHI.

JUis yCTIEIIHOTO OCBOCHMS NUCLMIUIMHBI MHBAJIUAAMU W JIMLIAMH C OTPaHUYEHHBIMHU

BO3MOKHOCTSAMU 310POBBA OOJIBIIIOE 3HAYCHUE HMEET HHAUBHUYAJIbHAA yqe6Ha51 pa60Ta
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(KOHCYNBTALUK) — JOTIOJIHUTEIBHOE Pa3bsiCHEHNE yueOHOr0 MaTepurarna.

I/IH,Z[I/IBI/IZ[yaJIBHbIC KOHCYJIbTAllUU 110 NPCIAMETY ABJIAIOTCSA BAXKHBIM Q)aKTOpOM,
CHOCO6CTByIOIJ_II/IM HHIANBUAYAJIU3allnn 06yqu1/151 1 YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MCXKIAY NpCIoJaBaTCIiEM U O6y‘IaIOH_II/IMCSI HWHBAJIMLAOM WJIX JIMIOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMMU 3J0POBbA

8 IlepevyeHb MHPOPMAMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX MPUOCYIIECTBIEHUH
00pa30BaTeILHOTO NPOIecca MO AUCHUILINHE (MOIYII0) (TPU HEOGXOTUMOCTH)

8.1 IlepeyeHb HEOOXOAUMOI0 MPOTPAMMHOI0 O0ecrneveHus.
B nmpomecce ocBoeHHMS AWCHUIUIMHBI HUCHOJB3YETCS CIEAYIOIIEE IMPOrpaMMHOE
ob6ecnieuenue: Microsoft Windows 8, 10,Microsoft Office Professional Plus

8.2 llepeyeHb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

Kaxnprit  oOywarommiics B TeueHHWE BCEero Tmepuojga oOydeHHs oOecreueH
WHJIUBUIyaTbHBIM HEOTPAHUUEHHBIM JIOCTYIIOM K 3JICKTPOHHO-OUOIHOTEUHBIM CUCTEMAM:
1.DnexTponnas  OmOnmmorewyHas  cuctema  «YHuBepcuterckas  OuOmmoreka  ONLINE»
(www.biblioclub.ru)

2.DnmexTpoHHas 6nbHoTeuHast cuctema usaarenbera «Jlansy (http://e.lanbook.com)
3.OnexTpoHHas oubimoTednHas cucrema «tOpaitT» (http://www.biblio-online.ru)
4.9nexrponHas oubnroreunas cuctema «BOOK.ru»  (https://www.book.ru)

5.0nexTpoHHas oubnmoteuHas cucreMa «ZNANIUM.COM» (wWww.znanium.com)

9. MarepuajbHO-TeXHUYecKkasi 0a3a, HeoOXoauMMasi IS  OCYIIECTBJIEHHS
00pa30BaTeJIbLHOI0 NMPOLECCa MO IUCHUILINHE (MOYJII0)
Jlnst ocBoeHMsI ydeOHOM AMCIUIUIMHBI B TIpoliecce oOydeHHsi HeoOXoauMa MaTepuaibHO-
TeXHHYecKas 0a3a, COOTBETCTBYIOIIAs IEHCTBYIOIIMM CAHUTAPHBIM U MIPOTUBOTIOKAPHBIM MpaBUIaM
1 HOpMaMm:

MarepuanbHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTITNHBI

Ne Bun pabot
(MOIyJIsT) ¥ OCHAIIEHHOCTh

1. JleKIIMOHHEBIE 3aHATHS VYyeOnast aymuTOopHs I MPOBEACHUS 3aHATHH JIEKIIMOHHOTO
tura U211 ( 350040 r.Kpacuonap, ya. CraBpomnosbckas, 149),
OCHAIIICHHAs KOMILJIEKTOM y4eOHO# MebOenblo,
MYJIbTUMEANINHON TEXHUKOM C BBIX0JI0M B MIHTEpHET,
BHJICOIIPOCKTOPOM, IKPAHOM,

IIPEI0IaBaTeIbCKOM TpUOYHOM, HOYTOYKOM, MEJIOBOH JOCKOM.

2 [IpakTideckue 3ansaTust | YueOHas ayAuTOpUS JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO
tuna 211 (350040 r.Kpacunoaap, yn.CraBponomnsckas, 149),
OCHAII[EHHAs! KOMILIEKTOM y4eOHOU MeOelblo,
MYJIBTUMEAUIHON TEXHUKOU € BBIXOJIOM B IHTEpHeET,
BUJICOTIPOCKTOPOM, IKPAHOM, MPEIOIaBaTEIbCKONU TPUOYHOH,
HOYTOYKOM, MEJIOBOM TOCKOH.
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3 JIabopaTopHbIC 3aHATHS

YueOuHas tabopatopus o xumun — aya. 439, xopm. C (350040
r.Kpacnonap yn. CraBpononbckas, 149), ocHaienHas
KOMILJICKTHBIM J1a00paTOpHBIM 000PY/IOBAHUEM

HlIxad BHITSXKHOI ,IKad BHITSDKHOM nepeBsiHHbIA, pH-MeTp leki,
Beckl Tabopatopasie ACOMIW, xononunsHuK "UHe3uT",
mkad cymmibHenid [IIC-80-01 CITY, miuuTKu 31eKTpHYECKUe,
HA0OPbl XUMUYECKOM MOCY/Ib U PEAKTHBOB.

VYuyebnas nadoparopus no xumun — aya. 430, kopm. C (350040
r.Kpaciomap, yn. CraBpononbckas, 149), ocHamieHHas
KOMILJICKTHBIM J1a00paTOPHBIM 000PYIOBAHUEM

lIkad BBITSDKHOM aepeBsHHbIN, pH-merp leki, pH-merp
Okenept-001-1,  Becwr mabopatopusie Leki B6001, mxad
cymmnsHbd - I1IC-80-01 CIIY, mumTKH DJIEKTpUYecKue,
HaOOPBI XUMUYECKOM TIOCY/IbI U PEAKTHUBOB.

4 I'pynnossie
(MHIMBUTyaIbHbIE)
KOHCYJIbTaI[I1

VYyeOHas aymuTopus Ui IPOBEACHUS 3aHATHII CEMUHAPCKOTO
tuna N209, N212 (350040 r.Kpacuonap, yn. CtaBpomnosibckasi,
149), ocHalieHHasi KOMILJIEKTOM Y4e0HOU MeOeIbio , HOyTOYKOM
¢ BBIXOJOM B MIHTEpHET, MENOBOM AOCKOIA..

5 TexvIIii KOHTDOID VYyeOHast aymuTopus Ui IPOBEICHUS 3aHATHII CEMUHAPCKOTO
ym POJIE, tuna M209,1212 (350040 r.Kpacuonap, yn.CraBpomnosbckas,
IIPOMEXYTOYHAS N
ATTeCTALLS 149), ocHamieHHasi KOMILJIEKTOM Y4eOHOM MeOeIbio , HOyTOYKOM
1 C BBIXOJIOM B MIHTEpHET, MEIOBOI JTOCKOM.
6 CamocrosTenbHas Kabunets! ans camocrostenbHoit padotel 1209 u U212
pabota (350040 r.Kpacunonap, ya.CraBpormnosbckas,

149),0cHaieHHbIe KOMIBIOTEPHON TEXHUKOUN C BO3MOKHOCTBIO
HOJIKIIIoUeHUS K ceTH «HTepHeT», mporpaMMoii 3KpaHHOTO
YBEJIIMYEHUS U 00eCTIeYeHHBIN JJOCTYIIOM B 3JIEKTPOHHYIO
nH(})OPMaITMOHHO-00pa30BaTENBHYIO CPETy YHUBEPCHUTETA.

['pynmnoBbie (MHAMBUAYAIbHBIE) KOHCYAbTAIIMH , TEKYIIUNA KOHTPOJIb U IPOMEKYTOUHAS
aTTecTalus MPOBOIATCS B ayIUTOPUAX B COOTBETCTBHH C PACIIHCAHUEM.
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