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I. AHHOTALIUA

1. lean 1 32702494 TUCIHUILIHHBI

Ieab0 OCBOCHHUS AMCIUIUIMHBI  SBJsSETCS (POPMHUpPOBAHHE y CTYIACHTOB
LEJIOCTHOTO TNPEACTABIECHUS O COBPEMEHHOM COCTOSIHUM W MEPCHEKTUBAX
pa3BUTUA  XUMHH, €CTECTBEHHOHAy4YHOTO  MHPOBO33PEHHUSA, a  TakKxKe
COBEpIIICHCTBOBaHUE TMPOGECCHOHAIBHO-TIEIarOTMYECKON  KYJIBTYpPhl  OyAYyIIHUX
CIICLIMAJINCTOB.

3agayaMu OCBOCHUS JUCLIUIUIMHBI SBJISIOTCS:

— O3HAKOMJICHHE CTYJCHTOB C OCHOBHBIMU IIOJIOKCHHSIMU OOIIeH U
HEOPraHMYECKOW XUMUM, AHAUTUTHYECKON XUMUU U PU3NUECKON XUMUMU;

— HAYYUTh CTYJICHTOB IOJIb30BATHCS ISl KOHKPETHBIX 1EJIC TeMH 3HAHUSAMH,
KOTOpbIE OHHM IPHOOPETAIOT B XOJAC¢ HM3yYeHHS (PYHIaMEHTaIbHBIX HayK,
Ipyrux o01enpodecCUOHANBHBIX U CIIEIUATBHBIX TUCIUILINH;

— TIOBBICUTH YPOBEHb MPO(ECCHOHATBHONM KOMIIETCHTHOCTH CTYJACHTOB
MTOCPEACTBOM YCTAHOBJICHUS] CUCTEMbI MEKIIPEIMETHBIX CBA3€M COMEPKaAHUS

Kypca ¢ coJepKaHueM MPOPUIUPYIOIIUX TUCIHIINH.

2. MecTo aucuuiuiaibl B cTpykrype OOIT

Jucnumiuna «Xumus» uzydaetcst B biaoke 1. Jlucuuminael 4yactv yueOHOro
iaHa, popMupyeMoin ydyacTHUKaMu o0pa3oBaTeIbHBIX OTHOIICHUH. J(uciumirHa
uzydyaercss B 6 ceMecTpe M wM3jaraerca Ha 0Oaze aucuMIiuiuH «MolekymspHas
busuka», «Dusnyeckuid MPAKTUKYM MO MOJEKYJISIpHOH ¢usnke», «Dusnka
KOHJICHCUPOBAHHOTO COCTOSIHUS BELIECTBA.

B cBow ouepenp, AMCHMIUIMHA OOECIEUMBAET YCIEUIHOE OCBOEHUE
muctuiinH - «Hanotexnonorun B (u3uke KOHIAECHCUPOBAHHOTO COCTOSIHHUS,
«Du3nKka HEJIMHEHWHBIX KPUCTALIOBY», «MarepuaaoBeneHue 3JIEKTPOHHOU

TCXHUKN), «Du3uKa MaraHuTHBIX MaTCpUuaJioB».



3. O0beM IMCHUILIHHBI: 2 3a4eTHBIC SAUHMIbI, /2 aKaJIeMUYSCKUX Jaca, B

TOM YUCJIE.

KOHTAKTHAasI ayAMTOPHasi padoTa: Jiekiy 28 yaca, JabopaTopHble padoTh! 14 4acos;

KOHTAKTHAsl BHeAyJAUTOPHasi padoTa: KOHTPOJIb CAMOCTOSTENIHHOM paboThI 6 4acoB.

camMocTosiTe/IbHas1 padora: 24 yaca.

4. Ilnanupyembie

pe3yJabTaThl

Oﬁy‘leHI/Iﬂ mo ANCIUIIJINHE,

COOTHECCHHDBIC C INIAHUPYEMbBIMHU peE3yJbTaTaMHM O0CBOCHUA 06pa30BaTeJIbHOI7i

MpOrpaMMbl

[Inanupyemble pe3yiabTaThl OCBOCHUS
00pa3oBaTenbHOI MPOrpaMMbl

(bopmupyemMbIe KOMIETEHITUHN )

[Inanupyemble pe3yabTaTbl 00y4eHus 110

JUCLUILINHE

YK-1. CnocoGeH OoCyIIecTBIATh TOUCK,

VYK-1.1. Amnamusupyer 3adady, BbIICNIAS €€

KPUTHYECKHIA aHaJIMN3 u CUHTE3 | 6a30BbIE COCTABIISIOLIHE.
uHpopmauuy, npuMeHsTh cucteMmHbii | YK-1.5. PaccmaTpuBaer u npejiaraet BO3MOKHbIE
MOAXO/A JUIA PEIIeHHs TMOCTABJICHHBIX | BADHAHTHI  PEHICHUS  IMOCTABJICHHOW  3a/a4d,
3ajad. OLIEHUBAs MX JIOCTOMHCTBA U HEJOCTATKHU.
YK-8. Crniocoben CO3/1aBaTh u
MOJ/IEP’KUBATh B TIOBCETHEBHOM KU3HU H B
npodeccuoHaIbHON JIeSITebHOCTH
pod VYK-8.1. Amnammsupyer  ¢axTOpsl  BPEIHOTO
0e30MacHbIe YCIOBUS KU3HEACATEIbHOCTH
. BIUSTHUS 3JIEMEHTOB cpeabl oOuTaHusA
JUIS  COXpaHEHUs MPUPOJHOH  Cpelbl,
. (TeXHUYECKHUX CpEICTB, MIPUPOIHBIX "
o0ecrieyeHHUss  yCTOMYMBOTO  pa3BUTHUSA

o0miecTBa, B TOM 4HCJIE TNPU Yrpo3e H
BO3HMKHOBEHHH YPE3BBIYANHBIX CUTYaLUI
Y BOGHHBIX KOH(JIUKTOB.

COITMATBHBIX SBIICHUH).

[TK-3. CriocoOeH cOompoBOXKAATh THUITOBBIC

TCXHOJIOTUYCCKUC TIPOUCCCHI B oOiactu
MaTCpHATIOBCACHUA n TE€XHOJIOTHH
MaTCpHraJIoB.

[1K-3.2. OrneHuBaeT BIUAHHAE TEXHOIOTHUYECKUX
(aKTOpOB THUMOBBIX PEXKHMOB TEPMHUUYECKON W
XUMHYECKON 00pabOTKH Ha CBOMCTBA U CTPYKTYPY
MaTepuaoB.

5. ®opMa NpoMeKYTOYHOM ATTECTALMH U CEMECTP MPOXO0KIACHUSA

3auer B 6 ceMecTpe.

6. SI3pIKk NpenoxaBaHMs: PYCCKHIA.




Il. Conepxanne AUCHMIVIMHBI, CTPYKTYPMPOBAHHOE MO TeMaM C YKa3aHHEM
OTBEJICHHOI0 HA HHUX KOJIMYECTBA aKAJAEMHMYECKMX 4YacOB M BHIOB YYeOHBIX
3aHATHHI
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1. OcHoBBI 001I€H 1 HEOPraHUYECKOH XUMHMH
1.1. Beeneuue 3 1 2
1.2. I[lepuoauueckuii 3akOH XUMHYECKUX deMeHToB /.M. 5 1 4
MenzeneeBa 1 CTpoeHUE aTOMa
1.3. XuMuyeckas CBSI3b U CTPOCHHE MOJIEKYJT 7 1 6
1.4. Heopranuueckue coeMHEHUS 7 1 6
1.5. Teopuss XUMHYECKOTO CTPOEHUS 5 1 4
2. OCHOBHBIE MOJIOKCHUS AHAJINTHYCCKONH XUMHHU 10 2 2 6
3. OcHOBHBIC MOJI0KeHUS (PU3MIECKON XHUMHUH
3.1. OCHOBBI XUMHUYECKON TEPMOAMHAMUKHI 16 4 4 8
3.2. XuMuueckasi KHHETUKA U KaTaJIn3 14 4 4 6
3.3. PacTBOpHI 12 2 4 6
3.4. OCHOBBI KOJJIOMTHOM XUMUHU 14 2 4 8
3.5. OCHOBBI HIIEKTPOXUMHHA 16 4 4 8
UTOI'O | 108 | 22 | 22 | 64




I1l. TlepeuyeHb y4eOHO-MeTOAM4YECKOTO oO0ecHeYeHHs1 UIsi CAMOCTOSITEIbHOM

PadoThI 00y4aIOIIMXCS 110 AUCHUILIHHE

1. VYwuyeGHas nporpamma

2. IlnaHbl 1 METOIUYECKHE YKA3aHUS MO MOATOTOBKE K MPAKTUYECKUM
(ceMuHapCKUM) 3aHATUSIM, BBIIIOJIHEHUIO JJA00OPATOPHBIX PaboT, TEMbI
MPAKTUYECKUX (CEMUHACKUX ) 3aHATUN

3. Meroanueckue peKOMEHIAINH [0 OPTaHU3alli CaMOCTOSITEIbHON paboTHI,
HepeyeHb BOIPOCOB AJII CAMOCTOSITEIbHON padOThI

4. TlpumepHas TeMaTHKa KOHTPOJIBHBIX paboT (pedepaTon)

5. PexomeHnanuu mo moaroToBKe K MPaKTHYECKUM 3aHATHAM, KOHTPOJIBHBIM paboTaM

3a4€Ty

IV. ®oH 0LeHOYHBIX CPeCcTB JJIS MPOBe/leHUsI MPOMEKYTOYHOM aTTeCTALMI
o0y4aromuxcs 1o AMCHUHUIIHHE

Dopma npoeedeHun NPOMEIHCYMOUYHO20 KOHMPOJA: CTYICHTBI, OCBOUBIIHE
nporpaMmy Kypca MOTYT IIOJIYYUTh OLIEHKY II0 HTOraM CEMECTPOBOM H
MIOJIyCEMECTPOBOM  PEUTHHIOBOM  arrectanmu  cornacHo  «llomoxennro o
peiitunroBoii cucreme ooydenus TBI'Y» (mporokos Ne8 ot 30 anpesst 2020 r.).
Ecnn ycmoBust «llosoxkeHuss 0 pEUTUHIOBOM CHCTEME ...» HE BBINIOJHEHBI, TO
DK3aMEH chaerca corjacHo «llonokeHuro O TPOMEXKYTOYHOM aTTECTaluu
(9K3aMeHax W 3aderax) oOydarolluXcsl MO MPOrpaMMaM BBICIIETO OOpa30BaHMS

TBI'Y» (mpotokon Nell ot 28 anpens 2021 r.)

1. TumnoBble KOHTPOJIbHBIC 33JaHUsl VI TNPOBEPKH  YPOBHS
chopmupoBannoctu kommereHuuu  OIIK-1: crnocoGHOCTH WCMONB30BATH B
poeCCUOHATILHOMN JEATETbHOCTH 0a30BbIE €CTECTBCHHOHAYUHBIC 3HAHWS, BKITIOYAs
3HaHUS O TpeAMeTe W OOBEKTaX M3Y4YCHMs, METO/aX HCCIIEIOBAaHMS, COBPEMEHHBIX

KOHICTIOMAX, JOCTHXKCHUAX U OT'PAHUYCHHUAX CCTCCTBCHHBIX HAYK

Jdran TunoBbie KOHTPOJIbHBIE 3aJaHUA 1A IHoxa3areau u
(popMHUpOBaHUS | OLEHKM 3HAHUI, YMEHHMIi, HABBIKOB (2- KpHUTepHuu
KOMIIETeHIIUH, B 3 npumepa) OLICHUBAHUA




KOTOPOM KOMIIETeH N H,
yuyacTByeT mKaJja
AUCUMILIHHA OlleHUBAHHUA
BJIA/IETh: Keiic: HNmMmeercas monHOE
TIOVICKOM 1. [IpumMepoM caMONPOU3BOIIHEHOTO BEpHOE pEIICHUE,
uH(pOopMaIH B Mpo1ecca SBIsIeTCA: BKJIIOYAIOIIICE
I00aIbHOM CeTH a) mepexoj TeIlIa OT XONOAHOro Tema | [PABIIBHBIN
WurepHer; K TOPSTIEMY; orBeT — 3 Oamia;
COBPCMCHHBIMU 0) mepexo/1 TerIa OT TOPSYEro Tea K Hano BEpHOC
KOMIIBIOTEPHBIMH | 616 10my; pelieHue, HO
TEXHOIOTHAMMY, B) MEpPEX0/1 BEIIECTBA U3 00JIaCTU AOIYIICHBL
IIPUMEHSIEMBIMU MeHBIIICH KOHI[CHTDAITAH B 0GIACTH HECYIICCTBEHHbBIE
npu 00paboTKe GOIBIIEH KOHIECHTPAIIHIL, dakTuueckue
pe3yabTaToB I BBUICITCHHE TIPOIYKTOR OIIHUOKH, HE
HayqHBIX AJIEKTPOJIN3a HA SIIEKTPOJIE 3 CUET HCKKAIONHC
IKCHCPUMCHTOB M| 53 tpaThl anekTpruecKoii paGoThl H3BHE. obimero  cMpIcIa—
coope, oOpadoTKe, ; 2 Oamna; .
XPaHEHHH 1 2. Cymma TIOTCHUMANIBHON SHEPTHH: VMeeTcss  BepHOE
Nepeaun B3aMMOJICUCTBHI BCEX YACTHI] TeJa pEllleHHe  TONBKO
uHpopMaryy pu | MEKIY cO0O0M N KMHCTHYECKOM YHEPTUN | yacry 3amanmsi— 1
NPOBE/IEHNH WX IBIDKCHHS — ITO: 6L
CaMOCTOSITEIILHBIX a) 00IIas PHEPIUsl CUCTEMBL; 1 Oamn - «3»
Hay4YHBIX 0) BHYTpEHHsS SHEPIHs cUCTeMbl; | 2 Oaiia — «4»
UCCIIEIOBAaHUI B) CBOOOJIHAS DHEPTUS; 3 6amna — «5»
I') TEIJI0Basi YHEPTHUA.
3. PaBHOBecHe Kakoro mnpoiecca He
CMeEIIaeTcs MpU M3MEHEHUHU JIaBIICHUS,
a)2CO(1)+02(1)<>2CO04(1);
0)Hy(1)+1,(x)<>2HI(T);
B)N,(1)+0,(r)«>2NO(1);
r) 2NH3(r)<>N,(1)+3H,(1)
yMeThb: Nmeerca mosiHOE
MIPUMEHSTH BEpHOE peEIICHUE,
TIOTyCHHBIC 1. 3anummTe cxeMy 3MeKTpoIn3a BKJIOHAIOLICE
3HAHUS Ha BoaHoro pacteopa AgNO; TIPaBHJIbHBIN
TTPaKTHKE; 2. mnoxbepute Kod3)IHUIMEHTH B oTBeT — 3 bana;
MOJIb30BaThCSA Jano BEPHOE
XAMIECKOI YPaBHEHHH METOLOM  BNEKTPOHHOTO | yoropyre HO
JITEPaTypOii, OamaHca MM METOOM MOIYPCAKLHH | nomymieHsl
crpapounukamu; | KMnO, + K,SO; + H,0O = MnO, + | HECyllIeCTBEHHbIE
OCYIIECTBIISITh K,SO, + KOH bakTuyeckue




IOCTAHOBKY U
IIPOBEJICHUE
IKCIEPUMEHTA;
OLICHUBATh
JIOCTOBEPHOCTD
HOJTY4EHHBIX
JAHHBIX,(POPMYIIH
POBaTh BBIBO/IBL.

OIIIMOKH,
HCKaXKaIoIlHe
00IIIeTO CMBIC/IAa—
2  Oanna; .
HNmeercss  BepHOE
pelieHue TOJBKO
JacTu 3amaHusa— 1
OasmI.

1 6amr — «3»

2 6ayuta — «4»

3 Gaymta — «5»

HE

3HaTh: CTpOCHHE
aTOMOB u
MePUOIUYECKYIO
CHUCTEMY
AJIEMEHTOB
JI.M.Menneneena;
XUMHYECKHUE
CBSI3U M CTPOCHUE
MOJIEKYT;
OCHOBHBIEC
MTOJI0KCHUS
CTEPEOXUMUU,KOH
dhopMaIOHHOTO
aHanuza, XUMHHU
KOOPJIMHAIIMOHHBI
X COCJMHCHMH,
OMOOpraHuYeCcKon
XHUMMHH,
AIEKTPOXUMHUU U
XUMHYECKOMU
KHHETHUKU,
OKHUCITUTEILHO-
BOCCTAaHOBHUTEJIbH
130 peaKIuu;
MTOBEPXHOCTHBIC
SIBJICHHS u
OCHOBHBIE
MOJIOKEHUS
KOJIJIOWUTHOM
XUMHUU

1 Uucno »53JI€EMEHTOB B MEPUOAAX
tabmuiel  JI.M.  MennaeneeBa jmaércs
pAIOM:

a) 2,6,10,14,18,... 2(2n-1);

6) 2,8,18,32,50,...  2n°;

B) 2,8,8,18,18,32,32, (50),(50),...

[(1/8)(2n+3+(-1)"]~

2. UYro Takoe
KoH(puryparus?
@)  OmnpenenéHuoe pacmoyioKeHue
aTOMOB OKOJIO XHPJIbHBIX IIEHTPOB
(MU ApYTrUX TUCCUMMETPUYHBIX YacTel)
MOJICKYJTBI

0) [IpocTtpancTBeHHOE
MOJICKYJTBI

3) PaBHOBeCHast KOH(UTYpAIHs SICPHOTO
cKenera

3 VYpaBHEHUE KOHCTaHThI PAaBHOBECHUS

CTEPEOXUMUYECKAs

CTPOCHHE

FETEPOTEHHOM  XHUMHUYECKOM  pEaKIuH
—
C2H4+H2“;CEH6,I/IMGGTBI/IIL...
[€2H]
K =—t= =
R TN
B ALY T N L.
PRI RT Y T G ]
[€2H.]
K =t-"
F) pas [CZHG]
I[) Kpae: [HZ]

[IpaBuiibHO
BBIOpaH BapHaHT
oTBeTa — 1 Oain
Tect u3 3
3aJaHUH:

1 6amn—«3»,

2 6amna — «4» ,
3 Gaita — «5»




2. Tunosbie

KOHTPOJIbHBIC 3aJaHuA AJIA

NpPOBEePKU

YPOBHA

cpopmupoBannoctTu komnereHunu I[1K-3: roTOBHOCTh MPUMEHATh Ha MPAKTUKE

HpO(l)GCCI/IOHaJIBHLIC 3HAHUA TCOPUHM U MCTOIO0B (1)I/ISI/III€CKI/IX I/ICCJ'Ie,I[OBaHI/Iﬁ

Jran TunoBble KOHTPOJIbHbIE 32 IaHUSA IHoka3arten
¢popMupoBanusn JJIS1 OIleHKH 3HAHM A, YMEHNH, U M KpUTEepUuM
KOMIIeTeHIUH, B HABBIKOB (2-3 npumepa) OLlCHMBAHUA

KOTOPOM KOMIIETeH N H,
y4yacTByeT IKaJja
AUCUMILUIHHA OllCHUBAHHUA
BJIA/IETh: Keiic: HNmMmeercs monHOE
METOJIaMU 1. [TocTosIHHYIO KECTKOCTH BOJIbI BEPHOE pELICHHUE,
00paboTKu MOYHO YCTPaHHTh: BKJIIOYAIOIIIEE
pE3YJIbTaTOB a) KHIAICHUEEM; PaBUJIbHBIN
IKCHCPUMCHTAILE | &) nejicTBHEM H3BECTKOBOTO MOJIOKA; oTBeT — 3 bania;
bIX M3MCPCHITH, B) n00aBieHnEeM KapOoHaTa HATPUS; Haro BEpHOC
TpaKTHICCKIMI r) 100aBIeHHEM Cylb(paTa MarHusl. perterue, HO
HaBbIKaMU JOMYIIECHBI
MIPUMEHEHUS HECYIICCTBCHHBIC
3HaHWI B o0macTy | 2. PeareHT, ucnoyib3yeMsli JIs (dakTHueckue
U3MEPEHUS KaueCTBEHHOT'O ONpeieNieHus cybdar- OIINOKH, HE
buznuecko- MOHOB B PaCTBOpE, UMEET Ha3BaHUE UCKAKaIOIIIHE
XUMHUYECKHUX a)HUTPAT aMMOHHUSI o01Iero cmbiciaa—
BEJIMYMH NpU 6)HUTpAT HATpHS 2 Oamna; .
[IPOBEICHUA Nmeercs  BepHOE
dKcriepuMenTa | B)HHTPAT Kajius pEIIEHHE  TOJBKO
BBITIOJTHEHUH r)HUTpaT Oapus 4yacTu 3ajaHus— 1
J1a00paTOPHBIX 3 C Ooamn. 1 OGamm —
. CornacHo cxeMme rajJbBaHUYECKOTrO
paboT. Zalzn?* [Pb7 oD «3» 2 Oamma —
3JIEMEHTA , «4» 3 Oamna —
a)CBUHIIOBBIM DJJICKTPOJ B TMPOIECCE | «5»
paboThI AJIEMEHTa pacTBopsieTcs
0)LIMHK BOCCTaHaBJIMBACTCS
B)2JIEKTPOHBI JIBUXKYTCS OT CBUHIIOBOTO
AJICKTPOJia K IMHKOBOMY
T')IIUHKOBBIN AIIEKTPO]I SIBIISIETCS
aHOJIOM
YMeTh: Nmeercss  mosiHOE
pelaTh 1. Ckoapko TpamMMOB cepedpa BEpHOE pelIEHHUE,
TUUHEIE BBIICIIUTCS HA KaTOAE PH MPOIYCKAHUHU | prirroyaromiee
MpaKTHYECKHE yepe3 pactBop AgCl Toka cuoi 8 NpaBHILHbIH
3a1a4m, aMmrep B TEUEHUE 5 MUHYT? oTBeT — 3 Gana;
WCITOJIB30BaTh Hano BEPHOE
MOy YeHHbIE 2. V3BeCTHBI CTaHJAPTHBIE MOJISIPHBIE peleHue, HO
3HAHUS JUISL | TETIOTHI oOpa3oBaHus Qo6p | OTYIIEHBI




MHHOBAIIMOHHOM (xJIx/monp) metana (74,9), CO (110), | HecyIeCTBEHHbBIE
ACATCJILHOCTH. O, (0) u Boxsl (285.8). Berumcimure | Pakrudeckue
TEIJIOBOU apdekr peaxkiuu ommOKy, HC
HCKaKaIOIIHE
HETIOJIHOTO CropaHus | MoOJIb MeTaHa OBIIEro  CMBICTA—
1o okcuaa yriaepoaa (). 2 Gamia; .

HNmeercs  BepHoOE

pelieHnue  TOJBKO

yacTu 3adaHus— 1

OaJ.

1 6amm — «3»

2 Gamma — «4»

3 6amta — «5»
3HaTh: 1 Hcxons wu3 ypaBHeHus peakuuu | [IpaBuibHO
COCTOSIHHE U 2NH(2.)=N(2.)+3H,(2) BBIOpaH BapHaHT
HOTPEOHOCTh AH g5 = 92 4 KTk ’ orBera — 1 Oamn
BBICOKOTEXHOJIOTH ' ’ CTaHMapTHAN | Tect U3 3
YECKOrO phIHKa SHTJIBINS 00pa3OBaHUs aMMHAKa PABHA | 3a7apyri:
npuGopoctpoerms, | — KHK/MOIb. 1 Gamn—«3»,
ocHoBHbIE 3aKonbl | &) 92,4 2 Oamma — «4» ,

1 pOpMyIIbI B 0) —46,2 3 6amna — «5»
IPUMEHECHUH K B)-23,1

TPAKTUICCKIM r) 46,2 5

CHTyaLHAM 2. CornacHO ypaBHEHHUIO TOMOTCHHOM

XUMHUYECKOH peakuuu
—

C,H, +H, _C,;H,

CMEIIECHUS PaBHOBECHUS B  CTOPOHY

IPOTYKTOB HEOOXOIUMO ...

a) TTOBBIIICHHUE TeMIIepaTypbl

0)yMEHbIIICHHE TaBJICHUS

B)YMCHBIIICHUE KOHIIEHTPAIIUU BOJIOPO/Ia
I')yBEJIUYCHHE TaBJICHUS

3. Bemuuumna  TemmoBoro  addekta
peakiuu: 2 S +30,=2S50;  ecimu S
+ O, = SO, + 297 xJIx/mone SO, + 0,5
O, = SO3 + 396 kJIx/M0Ib

a) 297 xJIx/mMoib

0)397 xJI>x/MOIB

B)693 kJ[>x/M0Ib

r)1386 xJ>x/MOITb




V. IlepeyeHb OCHOBHOI1 U I0NIOJTHUTEILHOM Y4eOHOI JIUTepaTyphl, HEOOXOAUMOH

AJIs1 OCBOCHUSA JTUCHUITIMHBI

a) OcHOBHas TUTEpaTypa:

1.

Eropos, B. B. O6mas xumus : yueOnuk ais By3oB / B. B. Eropos. — 2-e u3f,,
crep. — Cankr-IletepOypr : Jlanb, 2021. — 192 c¢. — ISBN 978-5-8114-6936-
9. — TekcT : aneKTpoHHBIH // JIaHb : 3nekTpoHHO-0MOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/153684. — Pexum gmoctyma: Uil aBTOPH3.
I10JIb30BATENIEH.

Ponun B. B. ®usnyeckas u KOJUIOWAHAS XUMUS [ DIEKTPOHHBIN pecypc]: yueOHoe
nocoone. — CraBpomnonb: CTaBpONOJBCKUN TOCYJApCTBEHHBIA — arpapHbIid
yauBepcuter, AIPYC, 2013. — 156 <c¢. — Pexum pgocryma:
http://mwww.iprbookshop.ru/47377.html. — 3BC «IPRbooks»

0) IOTIOTHUTEILHAS JINTepaTypa:

1.

VI.

JlutBunoBa, T. H. OOmas u Heopranumyeckas xumus : yuyeOnuk / T. H.

JlutBunoBa, A. B. Tem3okoBa, A. T. TxakymunoBa. — PocTtoB-Ha-/[oHy :
®denuxc, 2021. — 554 c¢. — ISBN 978-5-222-35202-1. — TexkcrT :
ANEKTPOHHBIN // JlaHb : 25eKTpoHHO-OuOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/164698. — Pexum goctyma: s aBTOPHUS.
IIOJIb30BATEIIEH.

. CemenoB U. H. Xumus [DnexktpoHHslid pecypc]: yueOHuk 11 By30B. — CII0.:

XUMU3 AT, 2016. — 656 C— Pexxum JOCTyma:
http://www.iprbookshop.ru/49800.html.— 9BC «IPRbooks»

Benep M.B. CrpoeHue MOJEKysl M OCHOBBI KBAHTOBOW XMMHHU [DNEKTPOHHBIN
pecypce]: yae6HOe mocobue/ Benep M.B.— DrnekTpoH. TeKCTOBbIE JaHHBIC.— M.:
MockoBckuii Toposckoi negarorudeckuii yausepcureT, 2010.— 90 ¢.— Pexum
noctymna: http://www.iprbookshop.ru/26626.html.— DbC «IPRbooks»

Crpoennie aroma [DIEKTPOHHBIA pecypc]: METOAMYECKUE YKa3aHus s
CaMOCTOATENILHOM PabOThl CTYJCHTOB OakajaBphaTa HAMpaBJICHUS TOJTOTOBKU
08.03.01 CtpouTensCTBO M CTYAECHTOB CIEUUAIMTETa HAIMPABICHHUS MOATOTOBKU
08.05.01 CtpouTensCTBO YHUKAIBHBIX 3[JaHUM U COOPY)KEHUI/ — DIJIEKTpPOH.
TEKCTOBbIE JaHHble.— M.: MOCKOBCKAN TI'OCYJApCTBEHHBIM CTPOUTEIIbHBIN
yauBepcuteT, Al [Tu Op Menua, 9bC ACB, 2016.— 25 ¢.— Pexxum goctyna:
http:/Amww.iprbookshop.ru/46050.html.— DBC «IPRbooks»»

Ilepeyens pecypcoB HMH(POPMANMOHHO-TEJICKOMMYHHUKAIIMOHHOU CETH

«I/IHTepHET», He00X0UMBIX /111 OCBOEHMSI AUCHHUIITIMHBbI

http://www.xumuk.ru/
http://www.studarhiv.ru/dir/cat16/subj19/file932/view932.html
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VIIl. MeTtoanueckue ykazaHus JJis 00y4arOUXCs M0 OCBOCHUIO JUCHUILIUHBI

VYyebHast mporpamma

Pasoen 1. OCHOBBI OBIIIEA 1 HEOPTAHUYECKOW XUMHUN

OcoOeHHOCTH TIpeIMeTa M3YyYeHUS U 3aJa4d JUCHUIUIMHBI U €€ MeCcTO B
cucreMe HayK. OCHOBHBIE 3Talbl pa3BUTHS XUMUH. XUMUS U HAYYHO-TEXHUUECKUN
nporpecc. OCHOBHBIE 3TANbl PA3BUTHSI AaTOMUCTUKH.

DKCIEpUMEHTANBHBIE JI0KA3aTENIbCTBA CIIOKHOM  CTPYKTYpbl aTromMa H
monenu aroma. Teopus bopa. KBanroBbie umcna. Ilpunuun Ilaynu. IIpaBuio
Xynpaa. PazButue noHsaTusi 06 3neMeHTe (C IpeBHEHIINX BPEMEH J0 HACTOSIIETO
BpeMmeHHu). HCTopus OTKpBITUS XUMHUYECKHUX DOJIEMEHTOB U IpodlieMa HuX
kinaccudukanuu. Ycranosinenwe J[.M. MenzaeneeBbiM NEPUOAUYECKOrO 3aKOHA
(1869) m co3manme WM TIEPUOJMYECKON CHCTEMBI DJIEMEHTOB. 3arOJIHCHHE
AJIEKTPOHHBIX YPOBHEHN U MOAYPOBHEH ((OpMUpPOBAHUE AIEKTPOHHBIX 000JIOUEK).
Koncrpykuus Ilepuoguueckoit cuctembl. OU3MUECKUN CMBICH ACICHUS TPYIN Ha
noarpynnel. [Ipupoaa nepuoanunoct KOHCTpYKIMS TEPUOIAYECKONW CHUCTEMBI
(coBpeMeHHbIE  BapuaHThl). 3HAYEHUE  MEPUOJUYECKOr0  3aKOHa  Kak
(byHIaMEHTAJIBHOTO 3aKOHA €CTECTBO3HAHUS I XUMHUH, (PU3MKHU, acTpOPU3UKH,
F€OXUMHUH U JIPYTHX HAYK.

XUMHYECKasi CBSI3b WU CTPOCHHE MOJIEKYJ. Pa3BuTHE NpeAcTaBiIeHUN O
XAMHUYECKOM CPOJICTBE M BAICHTHOCTU. THIBI XUMHUYECKOTO CBSI3bIBaHUs. MoHHas
U KOBaJEHTHAas CBsA3b. JIOHOpHO-aKIENTOpHAass W JaTUBHAsl CBS3b. XUMHUUYECKas
CBSI3b KaK NepeKpbIiBaHHEe aTOMHBIX opoOutanedt (AO); c-, m-, O-cBs3u. Meton
BAJICHTHBIX CBs3€d. XUMHMYECKAs CBSA3b C TMO3UIUKA METOAA MOJIEKYJISIPHBIX
opoutaneii (MMO). DneKTpoHHOE CTPOEHHWE THUIUYHBIX MpeACTaBUTEICH
HEOPTAaHWYECKUX, OPTaHUYECKUX, JJIEMEHTOOPTAHMYECKHX, OMOOPTaHUYECKHX,
KOOPJIWHAIIMOHHBIX COCTMHEHUN.

Heopranuueckas xumus. Ilpocteie BemjectBa. CllOXKHBIE BENIECTBA.
OCHOBHBIE KJacChl HEOPTaHMYECKHX BEIECTB: OMHAPHBIE COECIMHEHUS (OKCHIIbI,
TUAPUJIBI, HUTPUIBI, KAPOUIbI, OOPHUIbI, TAJIOTEHUIBI U T.J.), KUCIOThI, OCHOBAHMUS,
conu. KommiiekcHble coenuHeHus. OCHOBHbBIE MOHSTHUS XHMHUU KOMIUJIEKCHBIX
coequHeHni. HoMeHKIIaTypa KOMIIEKCHBIX COeIUHEHUH. M30Mepuss KOMILIIEKCOB.
O61as xapakTepucTuka HemeTaioB. CBOMCTBA MPOCTHIX BEIIECTB U COSUHEHUH.
O0630p XMMHUYECKHMX OJJIEMEHTOB IO TpyIIaM M M[epuoAaM MEPUOIUUYECKOM
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cuctembl 31eMeHToB. OOmias xapakrepuctuka MertamioB. lllemounsie meTanisl,
HIeJI0OYHO3eMeNbHbIE 37IeMeHThl. 3d-MmeTasuibl. CBoWcTBa OMHAPHBIX COCAMHEHUH,
o0pa3yeMbIX 3JIEeMEHTOM (OKCHIIOB, THAPHUAOB, HUTPUAOB, KapOUAOB U T.1.).
CBolicTBa CIIOXXHBIX COCTMHEHUMN: TUAPOKCHUJIOB, KUCIIOT, COJIEH.

[IpeAnochbIKM ~ BO3HMKHOBEHHUSI  TEOPUM  CTPOCHHUS  OpPraHUYECKUX
coenuHeHuid. Pabotel O. @panknanma, A. Kekyne, A. Kymepa. OcHoBHbIE
NOJIOKEHUSI TEeOpHuH XUMHuYeckoro ctpoeHus A.M. ByrnepoBa (1861).
CrpykrypHasa uzomepus. Crepeoxumuueckasi runotesa 5. Bant-I'odpda u XK. Jle
bens (1874). Koudurypanus u xoHdbopmanus. IlpocTpaHCTBeHHass H30MeEpHs
(onTUyeckas, TeOMETpUYECKasi, MOBOPOTHAs). XUMHUYECKast U CTEPECOXUMUYECKAS
TonoJiorusi. MoJieKyibl 0€3 XMMHUYECKUX CBS3€i: KaTeHaHbl, POTOKCAHBI, Y3JIbl.
Monekynsipusiil iuct Méouyca. CUMMETPUST MOJIEKYII.

Pazden 2. OCHOBHBIE MOJOXEHUS AHAJUTHYECKOMH
XUMHUHAN

TeopeTndeckre OCHOBBI aHamUTUUECKOW xumuu. Kiaccudukanus MeTogoB

AHATUTUYECKON XUMUH.
Meronsl  3semMeHTHOro  a”anusa. JlokanbHble MeTOABl  aHanM3a.MeToasl
pazzieneHus BemecTB (HQU3nKo-XUMHIECKoe pasjenieHre). KauecTBeHHbIN aHamus3.
Heopranuyecknii ¥ OpraHMYeCKWil KauyeCTBEHHbIC aHANW3bl. AHAIUTHUYECKUE
IpPyNibl KaTUOHOB, AHAJWTHYECKHE TPYyNIbl aHHMOHOB. OpraHUYEeCcKUN aHaIu3.
OtkpsiTHEe yraepona u Bogopoaa. OtkpeitThe azorta. OTKpeiTHE cepbl. OTKPBITHE
rasiouioB. OTkpbITHE (hochopa. OTKPHITHE KUCTOPOIA.

KonuuectBennsiii ananus. ['paBumerpuueckuii aHanmmu3. TpebOoBaHus K
OCaKJIaeMON M rpaBuMeTpuueckoil (opme. IlpumeHeHne TrpaBUMETPUYECKOTO
MeToja (onpeeneHue MeTauioB, (pocdaToB, CUITUKATOB).

TutpumeTpruuecKkrue METOAbl aHAIM3a: KUCIOTHO-OCHOBHOE, OCAIUTEIBHOE,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOE,  KOMILUIEKCOHO-METPUYECKOE  TUTPOBAHHUE.
CrocoObl  TUTpOBaHUS: TMpsAMOE, OOpaTHOe, KOCBEHHOe. MHawkaius KOHEYHOM
TOYKM TUTPOBaHMs. BaxkHelIlne METOAbI pa3ieIeHUs: TUCTUILISIIUS, SKCTPAKIHS,
OCaXJICHUE, COOCAK/ICHHUE.

DU3UKO-XUMUYECKUE METO/IbI aHaau3a. CrnexrpodoromeTpus
yIbTpa(uOIETOBOTO, BUIUMOTO u HH(pPaAKPaCHOTO Jamna3oHa.
PenTreHocnexkTpanbHbIin byopeceHTHBIN aHaIu3. [TorenuuomeTpusi.

HNoHoceneKTUBHBIE 3JIEKTPOIb B XMMUYECKOM aHaliu3e. XpomaTorpadusi.

Paszoen 3. OCHOBHBIE MOJIOXKEHUS ®U3NYECKON XUMUHU



Tepmoxumusa. TepMoxumuueckue pacd€rel. MeTombl  TEPMOXMMUMU.

TemnoBoit 3pdext xumuueckord peakuud. OCHOBHBIE 3aKOHBI TEPMOXHUMHUHU.
CranpapTHas sHTanbOUs oOpa3oBaHus. 3akoH ['‘ecca. 3aBUCMMOCTBH TEIJIOBOIO
¢ ¢ekra peakuuu oT TemnepaTypsl. 3akoH Kupxroda. OOpaTUMOCTh XMMHUYECKOM
peakuuyu. XuMu4eckoe paBHoBecue M ero cmeuieHue. llpuanun Jle Illarense.
da3oBeic  paBHOBecus. [IpaBmimo  ¢a3 [ubb6ca. OcCHOBHBIE  TOHATHS
TepMOAMHAMUKHU. [lepBbI 3aKOH TEpMOAMHAMMKHA. BHYTpEeHHss »HEprus u
DHTAJIBIMS, SHTpONMsA. BTopoe Hadamo TEpMOAVMHAMUKHA U «TEIUIOBas CMEPTh
Bcenennoit». TpeThe Hauano TepMoanHaMuku. DHeprus [ mdoca.
CKOpOCTh XMMHYECKOM peakuuu. KHHETHMYEeCKOe YpaBHEHHME XUMHUYECKOU
peakuuu. [lopsigok peakuun. MeToasl onpeaesieHus nopsaka peakiuu. CioxHbIe
peakuuu. 3aKOH JEHUCTBYIOIIMX Macc. KuHETHMKa TIeTepOoreHHbIX XUMHUYECKHX
peakumii. 3aBUCUMOCTb CKOPOCTM XHMHUYECKOW PEAKUUU OT TEMIEpaTyphl.
VYpaBHeHne AppeHuyca. BrnusHue KOHLEHTpauui pearupyrouux BELIECTB H
JABJIEHUSI HA CKOPOCTb XMMHUYECKOM peakuuu. BiusHHe MOBEpXHOCTU
CONPUKOCHOBEHHSI U MNPUPOJBI PEareéHTOB HAa CKOPOCTh XMMHYECKOW pEakluuu .
Karamu3. T'omorennsli katanu3 ['ereporeHHsld  KaTanu3. ABTOKaTalu3.
®depMmenTaTUBHBIN KaTanu3. IHrubupoBaHue. DHEPIrus aKTUBALIUU.

XapakTepucTUKu pacTBopoB. BojHble u HeBoaHbIE pacTBOpUTENH. CIIOCOOBI
BBIpaXKEHNA cocTraBa pactBopa. KoHueHTpanus pacTBOPOB. AKTHBHOCTb.
PactBopumocTs. IIponecc pactBopenus. TepmoanHaMuKa Mpouecca pacCTBOPEHHUS.
D0ymmockonuss u Kpuockornus. Ocmoc. Ocmornueckoe paaBieHue. JlaBieHue
HACBHIIIEHHOTO  Tapa  pacTBOpoB. 3akoH Payms |-it 3akon  Payns
(TOHOMETPUYECKHUIA). II-i  3akom  Payns (90yJIITMOCKONTUYECKUA U
Kpuockonuyeckuit). Teopus asnekTponuThuecko auccouuauuu. IIponecc
nucconuanuu. PactBopel 3nekTpoiauToB. CuHIlbHBIE U CiaOble AJIEKTPOJIUTHI.
PacTBopbl cna0ObIX 3JEKTPOIUTOB. PacTBOpBl CHUIBHBIX 3JEKTpoiuTOB. Cuia
anekTpoauToB. CrenmeHp aucconmanuu. KoHcTaHTa Jaucconuanuu.  3aKOH
paz0asnenus OctBanbaa. [Ipoussenenue pactBopumoctu. MoHHOE Mpou3BeneHne
BoAbl. Bomopoansiii nokazatens (pH). bydepubie pactBopsl. BydgepHas emMKkocTs.
I'upponus coneit. XKectkocTh Boabl. CrocoObl yCTpaHEHHUS! KECTKOCTH BOJBI.
OOpaTtHbIi  ocMoc. DIlekTpoauanu3. TepMmudeckuidi  cmoco0. PeareHTHOE
YMSTYEHHE.

JlucnepcHoe cocTosiHUe BellecTBa. TepMoanHamMuueckue (asbl Ha (Ha3zoBoit
nuarpamme. Komnouasl U kosutougHbele pacTBopbl. Kiaccudukaius aucnepcHbIX
cucteM. Ctpoenue muuessibl. CBOMCTBA U MPUMEHEHUE KOJUIOUIHBIX PacTBOPOB.
3051 ¥ reau. A3po30H, JbIMbL, TYMAHBI.

OKHCIIUTENTPHO-BOCCTAHOBUTENIBHBIE ~ PEAKUMW W KX  COCTABJICHHE.
XHAMHMYECKUE HCTOYHUKHU DJIEKTPUYECKONW DHEPTHH. DJIEKTPOIHBIE IOTEHIIHAIBL.
HampaBnenue  mpoTEKkaHHMsT  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUM.
DneKkTpoXuMHUYECKHe Mmpoueccel. ["anpBaHnueckuil 3nemMenT. Kopposus meTtamios.



PaBHOBeECcME Ha TpaHULE METAUI-PACTBOP. OJEKTPOJIHBIA NOTeHUHMAIL. Psn
HaIps>KeHU MeTauioB. Y paBHeHue HepHera. DnekTponn3. 3aKOHbI AJIEKTPOJIN3

Ilnanbl METOAUYECCKHUEC YKAZAHHUSA IO MOATOTOBKE K IPAKTHYCCKUM
(CeMHHapCKI/IM) 3aHATHUAM, BBINIOJIHCHUIO ﬂaﬁopaToprlx pa60T

[Tnan mabopaTopHBIX pabOT M METOINYECKUE PEKOMEHIAITNH 110 TIOJITOTOBKE
K HUM pa3paboTaHbl B COOTBETCTBUU C MPOTPaMMOMl JUCHUIUIMHBI « XUMUS» U
MpeIHa3HAYCHBI JJIsl IPOBE/ICHUS JTAOOPATOPHBIX 3aHATUN U JUIsl CAMOCTOSATEILHOM
MOATOTOBKHU CTYJICHTOB.

JlaGopatopHbie pabOThl MO IUCHUIUIMHE «XUMHS SIBISIOTCS OJHOWU U3
BaXHEUIMX (opM 0Oy4YEHHUSI CTYACHTOB U MPOBOAATCA C IEIbI0 YriayOJeHUs U
3aKperieHus] 3HAaHUM, NMPUBHUTHS HABBIKOB TOHMCKA, OOOOIIEHUS W WU3JI0KECHHUS
Marepuana.

JlabopaTopHBIil MPAKTUKYM IO JUCIHUIUIMHE «XUMUS» MO3BOJIIET CTYICHTY
MPUATH K TIPABHIIFHOMY TTOHUMAHHUIO B3aUMOCBSI3M MEXKIY TCOPHEH M MPAKTHKOM
DKCIIEPUMEHTA, 3aKPEMUTh TEOPETHYCCKUE 3HAHUS W TPHUBUTH OIPEICIICHHBIC
HAaBBIKM B HAay4YHOW pabOTE C HCIMOJIH30BAHUEM COBPEMEHHOTO OOOpYIOBaHUSI.
PaGora B mnabopaTopuu TakKe TMOBBIIIACT HHTEPEC W YIIIYOJsIeT TMOHMMAaHHUE
JEKIMOHHOTO MaTepuaina. [IpoBoasarcs cneayromue 1ab0paTOpHbIE 3aHATUS:

JlabopaTopHbie padoThI
— JlaGoparopnast pabora No 1. M3MeHeHHe >JEKTPONPOBOAHOCTH PACTBOPOB
AJIEKTPOIUTOB
— JlabGoparopnas pabota Ne 2. Bogopoansiii mokasateins. bydepHbie pacTBOpBHI.
— Jlabopatopnas pabota Ne 3. [loBepxHOCTHOE HaTsIKEHUE. AICOPOITUs
— JlabopaTtopnas pabora Ne 4. OnpenesieHue KeCTKOCTH BOJIbI

— Jlabopatopnas pabota Ne 5. Koarysnsiust KOJJIOUIHBIX CUCTEM

K BbInosiHeHUI0 1a00paTOpHO pabOTHI CTYAEHT JOMYCKAaeTCs JUIIb MOCIe
MIPOBEPKH TPEINOAaBaTENIeM CTENEHU €ro TOoTOBHOCTH K pabote. K ciemyromei
paboTe JOMyCKarTCa CTYyACHTHI, OJHOCTHI0 0()OPMUBILINE MPEIBIAYIIYIO padOTy

U ITIOATOTOBUBIINECCS K BBIIIOJTHECHHUIO HaCTOSIH_ICI\/’I.

MeToauyecKue peKOMeHAANMHU M0 OPraHU3ANN CAMOCTOSITEIHLHONH PadoThI
["ocynapcTBeHHBIM 00pa3oBaTeIbLHBIM CTaHJIAPTOM BBICIIIETO

npodecCHOHaNbHOTO 00pa30BaHUs MPEeayCMaTpUBAETCA BbIICIEHUE B YYEHBIX



IUIaHaX BY30B BPEMEHH, OTBOAMMOIO HAa CaMOCTOSITENIBbHYIO (BHEAyAUTOPHYIO)
paboTy CTYACHTOB.

I'maBHOE B Takoil paboTe — 3TO €€ MpaBUiIbHAs OpraHU3alus, KOTopas
BKJIIOYAeT B ce0s IUIaHUPOBAHME, 3a/1aBAEMOE TEMAaTUYECKHUMH IUIAaHAMH U
NOCJIEI0BATEIbHOCTBIO U3YUYEHUS JUCLIUILINH.

CamocTosiTenbHast paboTa 0 JUCHUIUIMHE «XUMHUSA» HPOBOJUTCS C LEINBIO
yIIyOJIeHUs U 3aKpEIUICHUS MOMYyYEHHBIX B XOJI€ JICKIIMOHHBIX 3aHATUI 3HAHUHN U
npUOOpeTEeHNE HABBIKOB MOJIb30BAHUSI PEKOMEHI0BAaHHOU JTUTEPATypPOM , HABBIKOB
HAyYHOI'O UCCIIEAOBAHMS.

CamocrosiTenbHass paboTa HauyMHAETCS C pabOThl HAJ JIEKIUOHHBIM
MaTepuaiaoM. OHa BKIIIOYAET KOHCIIEKTUPOBAHUE JIEKIIMN U MOCIEAYIOLIYI0 paboTy
HaJ HUMU. [Ipy KOHCIEKTUPOBAHUU JIEKIIMH PEKOMEHAYETCSl Ha KaXKJI0M CTpaHHIIE
OCTABJIATH MOJIS IS TOCIENAYIOIUX 3aIIMCEN B JOTIOJHEHUE K KOHCIIEKTY.

[Ipu paGoTe Haa TEKCTOM JEKUUHU CTYIEHTY CleIyeT oOpaTuTh 0coboe
BHHMaHKE Ha MPOOJIEMHbBIE BONPOCHI, TIOCTABJIEHHBIE MPENoAaBaTeIeM NpHU YTEHUU

JICKIIMH, a4 TAK K€ Ha CIr'o 3aJaHUC 1 PCKOMCHIALIUH.

Ilepeuens 6onpocoe ona camocmoamenbHoll padoomaol

1. OcHoBBI 00111eH M HEOPTAHNYECKO XMMUH

1.1. MeCcTO NUCUUIUIMHBI B CHCTEME HAYK.

1.2. Koncrpykuus [lepuogunueckoi CUCTEMBL.

1.3. KoHCTpyKLMsI NEpUOANYECKON CHCTEMBI (COBPEMEHHBIE BAPUAHTHI).

1.4. 3HaueHUe NEPUOJUYECKOTO 3aKOHA Kak (PyHIaMEHTalIbHOTO 3aKOoHa
€CTECTBO3HAHUS JII XUMUHU, (PU3UKH, acTpO(U3UKH, TEOXUMUU U APYTHX
HayK.

1.5. DNEKTPOHHOE CTPOCHHME THUIMYHBIX NPEICTABUTENIEH HEOPraHMYECKUX,
OpPraHUYECKUX, JJIEMEHTOOPTaHUYECKHX, OMOOPraHMYEeCKHX, KOOpAHHA-
IIUOHHBIX COCIMHCHUM.

1.6. O030p XMMUYECKUX JIEMEHTOB IO IPYIIaM U NMEPUOJIaM NEPUOANIECKOM
CHUCTEMBI DJIEMEHTOB.

1.7. O611ast XapaKTepUCTHKA METAJIIOB.

1.8. [llesiouHBIE METAILIIBI, IIEIOYHO3EMETBHBIE 3JIEMEHTHI.



1.9. 3d-meTambl.

1.10. Crepeoxumuueckas runotesa . Baut-I'odda u XK. Jle bens (1874).

1.11. XuMHYeckasi ¥ CTEpEOXUMHUUECKast TONOJI0Tusl. MoneKyIspHbIN JINCT
Mébmyca.
1.12. CuMMeTprs KpUCTAIIIOB.

2. OCHOBHbBIE NMOJIOKEHHUST AHATUTHIECKOH XUMHHU
2.1.Oprannueckuii aHajaus.
2.2.IlpuMeHeHne TPaBUMETPUIECKOTO METo 1a (OTpeIe]ICHIEe METaJIOB,
docdaToB, CUIIUKATOB).
2.3.lnaukanyss KOHEYHON TOYKHA TUTPOBAHUS.
2.4 VloHOCENEKTUBHBIC AIEKTPO/IbI B XUMHISCKOM aHAJTH3E.

2.5.PeHTreHOCTIeKTpaIbHbIN (IyOpEeCIICHTHBINA aHaATHU3.

3. OcHOBHBIE M0J10:KeHUSA (PU3NYECKOI XMMUH

3.1. TepmMoxumudeckue pacuérhl.

3.2.06paTUMOCTh XMMUYECKOMN peaKIuu.

3.3.ABTOKaTaIMU3.

3.4.DepMEHTATUBHBIN KaTalN3.

3.5.arubupoBanmue.

3.6.BosiHbIC M1 HEBOIHBIE PACTBOPHUTEIH.

3.7.0cmoc. OcMOTHYECKOE JaBJICHHUE.

3.8.Monnoe mpousBeneHne BoAbl. Bogopoanslii mokaszarens (pH).

3.9.bydepnsie pactBopsl. bydepHas eMKOCTb.

3.10. KecTtkocTh BOJIBI.

3.11. Crioco0bl ycTpaHeHHsI )KECTKOCTH BOZbI. 30JIU U TEJIH.
3.12. A3p0307u, AbIMbI, TYMaHBI.

3.13. XHUMUYECKUE UCTOUHUKH DJIEKTPUUECKON DHEPTHH.
3.14. ["anbBaHUYECKUI PJIEMEHT.

3.15. Koppo3us metanios.

Pexomenoayuu no pabome ¢ yueoHou u Hay4yHoU Aumepamypoi

He Bce BOIMIPOCHI IIOJJICKAIIIUEC H3YUCHUIO 6y,ZLYT JOCTAaTOYHO IIOJIHO
PACKPLITEI Ha JICKIUAX. OTI[GJIBHBI@ BOIIPOCHI 6YI[YT OCBCIICHbBI HCAOCTAaTO4YHO

MOJIHO WM BooOmie He OynyT 3arpoHyThl. [losToMy HE0OXOAMMO CpaBHUTH



IIEpEYEHb PACCMOTPEHHBIX B JIEKIMAX BOIPOCOB C MIEPEYHEM, KOTOPBIN IIPUBENIEH B
nporpaMMme Kypca Mo JaHHOW TUCHUIUIMHE, U U3YYUTh PSAJl BOIPOCOB MO YUEOHBIM
OCOOMSIM, TOMOJHSS KOHCHEKT Jekiuil. CielyeT X0opoIlo NOMHUTh, YTO padoTa ¢
yu4eOHBIMU TOCOOMSMU JOJDKHA OBITh HampaBlieHa Ha TOUCKA OTBETOB Ha

ITOCTABJICHHBIC B IIPOI'paMMC BOIIPOCHI.

HpI/I pa60Te HaJl TCMaMH, KOTOPBIC BBIHCCCHBI IJIA CaMOCTOATCIBHOI'O
HN3ydCHUs, CTYACHT HOOJDKCH CaM BBIICIUTDb HauoOoJiee Ba>XXHBIC, Y3JIOBLIC
HpO6JI€MBI. PGSYJII)TEITOM CaMOCTOSITEJIbHOM pa6OTI>I JOJDKHO CTaTb COOCTBEHHOE
CaMOCTOATCIIbHOC IMPCACTABJICHUC CTYICHTA 00 HN3Y4YCHHBIX BOIIpOCAx.

[Ipy mOArOTOBKE K NPAKTHYECKUM 3aHIATHSAM CIEAYET HCIOJIb30BATh B
OCHOBHOM JIEKIIMM W KHUTW W3 IPUBEIEHHOIO BBIIIEC CIUCKA OCHOBHOM M IIO
YKEJTaHUIO TOTIOJHUTENBHON nuTeparypbl. Huxe npuBeneHa pazOuBKa JUTEPATYPbI

II0 TCMaM.

CHGI[YGT YCTKO 3HATb OIIPCACIICHHA, AOIIOJHATH Ka)KI[Hﬁ TGOpeTI/ILIeCKI/Iﬁ

BOITPpOC COOTBCTCTBYIOIIUMH IIPUMEPAMMH.

Pexomenoayuu no no02omogke K npAKMu4ecKumM 3aHAMUAM, KOHMPOIbHbIM
pabomam, IK3ameny

CaMocTOATENbHOE H3yY€HUE JUCIHUIUIMHBI 1e1eco00pa3Ho HauyMHATh,
O3HAKOMMBIIKCh C TMPOrpaMMON JHUCUUIUIMHBI U TPeOOBaHUSAMH K MHHUMYMY
COJICpKaHMS, 3HAHUAM M YMEHHUSM IO AAHHOW JUCHUIINHE. YSICHUB OONIYIO
CTPYKTYpPY Kypca, MO3HAKOMHBIIMCH C 3a4€THBIMH BOMPOCAMH, MOXXHO
MEePEXOIUTh K €ro MO3TalmHOMY HM3YYCHHIO, MPHUBIEKas JIS 3TOTO MaTepuabl
JEKIUN 1 PEKOMEHI0BaHHYIO YUEOHYIO JIUTEpaTypy.

W3yyas nucuMIUIMHYy, HEOOXOIMMO JOOHUTHCS TOJHOTO YCBOGHHUS €€
TEOPETHYECKUX OCHOB, HAYYUTHCS MPUMEHSITH TEOPETHUYECKHUE 3HAHUS s
pemieHuss mnpakTuueckux 3amad. CojepkaHWe HE3HAKOMBIX TEPMHUHOB,
BCTPETUBIINXCSA B MPOIIECCE OCBOCHUS y4eOHOT0 MaTepHaia, MOXKHO BBISICHUTH
IIpU TIOMOIIY CIIPAaBOYHOM JUTEpaTypbl. bosee ciokHble BOMPOCH YTOYHSIOTCS Ha

KOHCYJIbTAIMSIX C IpernoaaBareneM Kadeapsl.

CJ'ICILYCT YCTKO 3HaTb OIPECACIICHUA, IMPHHOUIILI, JOIIOJIHATH Ka}K,HLIﬁ

TEOPETUYECKHI BOMPOC COOTBETCTBYIOIIMMU MIpUMEpamMu U rpadukamu.



DK3aMeH M0 JUCLUILUIMHE BKIOYAET:

*YCTHBIN OTBET Ha 2 3K3aMEHALIMOHHBIX BOIIPOCA;

*peLIeHuE 3a/1a41

*pe3yJIbTaThl PEUTUHT-KOHTPOJIS.

[Ipy oumeHKe yCTHOTO OTBETa Ha OK3aMEHAMOHHBIA  BOIIPOC
IIPUHUMAETCS BO BHUMAHHUE:

1) mosHOTA, TITyOWHA OCBEIICHHS BOIIPOCA, JIOTHKA U apTyMEHTUPOBAHHOCTh
U3JI0’KEHUS MaTepUaIa;

2)yMEHHE CBS3BIBATh TCOPUIO C MPAKTUKOW, MPUMEHSTH IMOJTYYCHHBIC

3HAHMS 1711 aHAIM3a Oy Iylien NesTeIbHOCTH;

3)yMeHue WLTIOCTPUPOBATh TEOPETHUECKHUE TIOJI0KEHUS IPUMEPAMH;

4)KyabTypa peuu.

B xome ok3ameHa mpenojasaTellb  MMEET  IIPaBO  3a1aBaThb

JAOIIOJIHUTCIIbHBIC BOITPOCHI.

BaHK KOHTPOJILHBIX BOIIPOCOB U 3aaHUI 110 Y4eOHO! TUCHUILINHE

. CKOJIBKO 3JIEKTPOHOB MAKCHUMAJIbHO MOYKET Pa3MECTUTHCSA HA 3P-TIOyPOBHE?
. CKOJIbKO XUMHYECKHX DJIEMEHTOB OBLIO U3BECTHO K 1869 1.7

. HazoBUTE OCHOBHBIE KJIACChl HEOPTraHUYECKUX BEIIECTB.

. Uto Takoe nurasipl?

. Kak u3MeHs10TCsl MeTaUIMYECKUE CBOMCTBA B MepHoIe?

. [IpuBeaute mpumep aM(POTEPHBIX THIPOKCHUJIOB.

. Uto Takoe mertamepus?

0 9 N L kW N

. Kakyto konpurypamuto umeet monexyna CO,?

9. Uto Takoe s3HAaHTUOMEPHI?

10. Onpenenure 3neMeHTbl cuMMeTpun B Mosiekyie CH,F.

11. Yto Takoe xupanbHas 4yucTora?

12. Ilepeuncnaure TpeOOBAHUS K OCAXAAEMOM U TpaBUMETpUUECKOn popme.
13. I'ne npuMeHsieTcsl TpaBUMETPUYECKUI METO aHAIIA3a?

14. Kakue ciocoObl TUTPOBAHUS BbI 3HaeTe?

15. Kak onpeaenuTh KOHEUHYIO TOUKY TUTPOBAHUS?

16. Kakue ¢pu3nko-xuMHIeCKre METO/IbI aHAIN3a Bbl 3HaeTe?



17
18
19
20

. HazoBute a3oBbie u puznueckne COCTOSHUS TTOJIUMEPOB.
. B yem 3akirovaercs ctapeHrue moauMepoB?
. UeM OTJIMYaIOTCs MPOCThIE OCIKU OT CIOKHBIX ?

. Kak Bmusror Ha ctpykrypy JAHK 3amemenus rpymmn 0OCHOBaHUH, Yy4aCTBYIOIIUX

U HE YYacCTBYIOUIUX B 00pa30BaHUU BOJOPOIHBIX CBSI3EH?

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

. UTo Takoe JIMMUJbI U KAKOBO MX OMOJIOTMYECKOe 3HaUeHHEe?

. Kak knaccuunupyrorcs aumnus?

. UTo Ha3pIBAa€TCS OMBUICHUEM KUPOB?

. JlaiiTe onpesesieHne BTOPUYHON U TPETUYHOM CTPYKTYPbI OEIIKOB.
. B uem 3akiroyaercs CynuiHoCTh JeHCTBUSL OyPpepHOil cCUCTEMBbI?
. [IpuBeguTe npuMep CaMONPOU3BOJIBHOIO IIpoLiecca.

. Kakue peakuuun Ha3pIBatoTCs 0OpaTUMBIMK?

. UTo BIMAET HA CKOPOCTh XUMHYECKOW peakuu?

. Uto Takoe MHrHOMpoBaHue?

. [IpuBeauTe npumep ciaadbIX 3JEKTPOJIUTOB.

. Uem oOycioBieHa )KECTKOCTh BOJIBI?

. Kakoe cocrosiHue BemiecTBa Ha3bIBaeTCs JUCIIEPCHBIM?

. Uro Takoe cmor?

. HazoBuTe XuMHU4eCcKnue NCTOUHUKH JIEKTPUUECKON SHEPTHUH.

. Kakue pE€aKn Ha3bIBAIOTCA OKHCJIUTEIILHO-BOCCTAHOBUTEILHBIMU?

TpeOoBaHusA K PEHTHHI-KOHTPOJIIO

Cucrema HakoOILIeHUS OAJLIIOB

1. KoHTpo/bHOE TECTUPOBAHME MO KAXKIAOMY M3 MOMYJEH OIEHUBAETCS B
npenenax 30 6amios.
2. ®@opma mpoBeeHUS TECTUPOBAHUS M0 KKIOMY M3 MOJYyJIel — OTBETHI Ha 3
— 5 BoIpocoB (3a/1aHuii/3aa4) B MMCbMEeHHOU (popme B Teuenune 60 MUHYT.
2. Texkymasi padboTa CTyJI€HTOB:
» pedepatsl (KaXXIbIH CTYACHT MOXET HalKMCaTh U 3alIUTUTh

pedepatsr) —3 6amna;



» YCTHBIE OTBETHI (pa3nuyHble BUABI PA0OT HA CEMHUHAPCKUX

3aHSTHSIX) OIIEHUBAIOTCS MperoiaBaTeiaeM, ucxoas u3 1 dama;

Hmoeoeswlii omuem: 3x3amen .

Jlomyck K 3K3aMeHy CTYJIEHT UMEET IpH MoiaydyeHuu He meHee 20 OaioB. (cMm.
[TonoxxeHne O PEUTMHTOBOM CHCTEME OIICHKM KayecTBa Y4eOHOW paboThl

ctyneHToB TBI'Y)

Ilpumepnas memamuka KOHmMpobHBIX padbom (peghepamos)

o bk WD

Ponp (dyHmameHTanbHOM XMMHUYECKOM HAyKH B PEIICHUM MPOOJIEM XUMHUU
OKPYKaIOIIEN CPEIBL.

BnusiHne anxuMuu Ha pa3BUTHE XUMHUH.

OCHOBHBIE ATaMNbl Pa3BUTHS ATOMHO-MOJICKYJISIPHOTO YUCHHUS.

XUMUYECKOE CTPOCHUE U OMOJIOTHYECKasi aKTUBHOCTb.

[Tepuomnueckas cucrema xumuueckux snemeHToB [[.M. MeHnneneeBa u eé
000CHOBaHHE B CBETE CTPOCHUS aTOMOB.

PagnoaktuBHbIE 31M€MEHTHI. Murpauus paJuOAKTUBHBIX 3JIEMEHTOB U

POOIEMBI SKOJIOTUYECKON OE30MacHOCTH.

. H}ICpHBIC pe€aKiun — OCYIIECCTBJICHUEC MCUTLI AJIXUMUKOB.
8.
Q.

Cwmor. Aspo3zonu u 3arpsizaenue OC.

DneKTpoau3. 3aluTa 0T KOPPO3UH.

10.IIpaBoe u 1I€eBOE B MUPE MOJICKY!I.

11.CuMmeTpust KpUCTAILIOB.

12.PacripocTpaHEHHOCTH M paclpeieieHhe XUMUYECKUX JJIEMEHTOB Ha 3eMiie.

13.CummeTpust 1 aCUMMETPUSA B KUBOU MTPUPOJIE.

14.Onpenenenue crpykrypsl JHK.

15.PacumpoBka reHEeTHYECKOTO KOAa.

16.CTtpoenue MOJIeKyJ U JIEKapCTBEHHOE JCHCTBHE.

17.Kanueporensl. [I[poTuBOpakoBbie Mpenaparsl.

18.PacTBOpHI U JUCTIEPCHBIE CUCTEMBI.

19.Beunsblii ABUATaTEID



20.MeToasl aHaIM3a XUMAYECKHUX BEIIECTB.
PacnpenesieHue TeM y4eOHOM TUCHUIIMHBI 10 MOIYJISIM
(koMY ecTBO 0AJ/JIOB B KAaXKIA0M MOJYyJie, (popMa OLleHMBAHUSA

TeKyllel y4eOHoil padoThl CTYAEHTOB U NPOBeAeHUs PY0E:KHOT0 KOHTPOJIS)

bnox 1.

OcHOBHBIE 3Tanbl Pa3BUTHS XUMHUHU. JKCIEPUMEHTAIBHBIE JI0KA3aTEIbCTBA
CIOXHOM CTPYKTYphI atomMa u Mojenu atoma. Teopusst bopa. KBanToBsie uucia.
Hctopust OTKpBITHUST XUMHUYECKHUX 3JIEMEHTOB W IMpoljemMa UX Kiaccuduxanuu.
Koncrpykuus Ilepuoguueckon cuctembl. OU3NUECKUN CMBICH ACICHUS TPYIN Ha
MOJATPYTIIEI.

XUMHUYECKasl CBA3b WU CTPOCHHE MOJIEKYJ. Pa3BuTHE NIpeacTaBiICHUN O
XAMHYECKOM CPOJICTBE M BAICHTHOCTU. THIBI XUMHUYECKOTO CBsI3bIBaHUs. MoHHas
U KOBAJICHTHas CBs3b. JIOHOpHO-akLENTOpHAas W JaTUBHAsl CBsI3b. XHUMUYECKas
CBSA3b KaK NEpEeKpbIBaHHE aTOMHbIX opoutanei (AO); o-, m-, O-cBA3U. MeTon
BAJICHTHBIX CBSI3EH.

IIpocteie  BemectBa.  CioxkHble  BemecTBa.  OCHOBHBIE — KJIACCHI
HEOPTaHWYECKUX BEIIECTB: OMHApHBIC COCAMHEHUS (OKCUIBI, THAPUIBI, HUTPUIBI,
KapOuapl, OOpHUAbI, TaJOTeHUJbl U T.10.), KHUCIOTHl, OCHOBaHHUS, COJIH.
KommnekcHble  coenuHenusi. HomeHknaTypa  KOMIUIEKCHBIX — COCIMHEHHUM.
N30Mepusi KOMIUIEKCOB.

CBoiicTBa MOpOCTHIX BelleCTB U coeauHeHuil. CBoiicTBa OUHAPHBIX
COCIMHEHU, 00pa3yeMbIX JIEMEHTOM (OKCHIOB, TUJIPUIOB, HUTPUIOB, KapOUI0B
1 T.1.). CBONCTBA CIIOKHBIX COSAUHEHUMN: THIPOKCUIOB, KUCIIOT, COJICH.

[Ipennochulki  BO3HUKHOBEHUS ~ TEOPUU  CTPOEHUS  OPraHUYECKUX
coeuHeHU. (OCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHYECKOro cTpoeHus A.M.
bytneposa (1861). CrpykrypHas uzomepusi. Kondurypauus u koHdopmanusi.
[IpoctpancTBeHHass u3oMepus (ONMTUYECKas, TEOMETPUYECKasl, IOBOPOTHAs).
CuMMeTpHUs MOJIEKYII.

KauectBennbiii ananu3. Heopranumyeckuidi W OpPraHUYECKHM KayeCTBEHHBIC



aHaau3bl. AHAIUTUYECKUE TPYIIbl KATUOHOB, aHATUTUYECKHE TPYNIbI aHUOHOB.
OpraHnyeckuil aHaIn3.

KonuyectBeHnHblid aHanu3. I'paBUMeTpuyecKuid aHaiau3. TUTpUMETPUUYECKUE
METOAbl  aHajuu3a:  KHUCJIOTHO-OCHOBHOE,  OCAgUTEIBbHOE,  OKHCIMTEIIBHO-
BOCCTAHOBUTEJIBHOE,  KOMIUIEKCOHO-MeTpudeckoe  TuTpoBaHue.  CrocoObl
TUTPOBaAHUS: MpAMOE, 00paTHOE, KOCBEHHOe. BakHellne MeToJbl pa3ieieHHUs:

AUCTWIIIIAONA, SKCTPAKIHA, OCAKACHUEC, COOCAKIICHHC.

PU3UKO-XUMUYECKUE METO/BI aHaiausa. Cnexktpodoromerpus
yIbTPa(hHOJIETOBOTO, BHUJIIMOTO " UH(ppaKpacHOro Jara3oHa.
PenTrenocnexTpanbHbIi (dayopeclieHTHBIN aHaJINn3. [loTeHnMOMETpHSL.

HNoHoceneKTuBHbIC QJICKTPOAbl B XUMHWYCCKOM aHAJIN3C. XpOMaTOFpa(l)I/IfI.

[To nmanHOMYy OJIOKY MPOBOAMTCS KOHTPOJIbHAsI paboTa M3 YETHIPEX 3aJaHUi,
KOTOpasi OlleHHWBaeTCcsl Ha 25 OamioB M 5 0ayyloB 3a MOCELICHUE U PabdoTy Ha

3agaTusax. Uroro 30 0ayuios.

bnox 1II.

Tepmoxumusi. TeroBoit apdekT xummuueckon peakiuu. OCHOBHBIE 3aKOHBI
tepmoxumun. CTaHaapTHas SHTaIbIUs 0O0pa3oBaHus. 3akoH ['ecca. 3aBUCHUMOCTD
TeroBoro 3ddexra peakuuu ot Temneparypbl. 3akoH Kupxroda. Ob6patumocts
XAMHUYECKON peakunu. XMMHYECKOE paBHOBecHE M ero cMmemienue. [Ipunnun Jle
[TaTenpe. IlepBpIil 3aKOH TEPMOJAMHAMHUKH. BHYTpPEHHSISI DHEPrus U SHTAJBIINS,
SHTponus. BTopoe Hauano TEPMOAMHAMUKHU M «TEIJIOBasi cCMEPTh BcenmeHHO.
Tperbe Hauano TepMoaAMHAMUKU. DHEprus [ nooca.

CkopocTh XUMHUYECKON peakuuu. KuHeTnyeckoe ypaBHEHHE XUMHUYECKOM
peakuuu. [Topsnok peakuuu. 3aKOH JEUCTBYIOLIIMX MacC. 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKON peakiuu OT TeMIepaTypbl. YpaBHeHUEe AppeHuyca. BrnusHue
KOHILICHTPAIMM PEarupyronmx BELIECTB U JABJICHHS HAa CKOPOCTb XMUMHUYECKOU
peakuuu. BnusiHHEe MOBEPXHOCTH CONPUKOCHOBEHHSI U IPUPOJBI PEAreHTOB HA

CKOpPOCTh XUMHUYECKOU peakiuu . Katanus. I'omorenHsii karanu3 ['ereporeHHslii



Kataiau3. ABTokaranu3. PepMeHTaTuBHBIM Katanu3. MHruOupoBanue. DHeprus
aKTHUBALUH.

XapakTepucTuku pactBopoB. CrnocoObl BBIpAXKEHUSI COCTaBa pacTBOpa.
KoHueHntpanust pactBopoB. AKTUBHOCTB. PacTBopumocTs. IIponecc pactBopeHus.
O6ymmockonuss u Kpuockonusi. Ocmoc. OcmoTuueckoe naBieHue. [laBneHue
HACBIIIEHHOTO Mapa pacTBOpoB. 3akoH Payns. IIponecc nuccoumanyu. PacTBopbl
MeKTpoauToB. CunbHbIE W cialdble  3JEKTPOJUTHL.  PacTBOpbl  cilaObIX
JIEKTPOJUTOB. PacTBOPHI CUIIBHBIX ANIEKTPOAUTOB. Cuia 351eKTponuToB. CTENneHb
nucconuanuu. Konctanta nuccoumarnuu. 3akoH pasbabieHusi OcTBalbla.
[IpousBenenue pactBopuMocTd. MoOHHOE mpowusBencHUEe BOABL. BoaopoIHbIN
nokasarenb (pH). Bydepursie pactBopel. bydepnas emxoctsb. I'maponus cosei.
Kectkoctb Boabl. CIOCOOBI YCTPAHEHUS )KECTKOCTH BO/IBI.

JucnepcHoe cocTosiHHE BemecTBa. Komuiouasl M KOJUIOMAHBIE PACTBOPHI.
Knaccudpukanuss aucnepcHsix cucreM. Ctpoenue wuuemibl. CBoiicTBa U
NPUMEHEHUE KOJUIOUAHBIX PACTBOPOB. 30JIM U Tesii. A3p030JI1, AbIMbI, TYMaHBI.

OKHCIINTENTPHO-BOCCTAHOBUTENIBHBIE ~ PEAKUMM U WX  COCTABJICHHE.
DnekTpoxuMHuueckue npoueccel. ['anpBannveckuii anemeHT. Koppos3us meTamios.
DONEeKTpOIHbIA MOTEHUHAN. Psa HanpsokKeHUWd METaioB. DJEKTPOJIHN3. 3aKOHBI
AIIEKTPOJIN3A.

[To manHOMY OJIOKY TPOBOJUTCS KOHTPOJIbHAS pab0oTa U3 YETHIPEX 3aJaHUM,
KOTOpasi OleHuBaeTcss Ha 25 OamioB u 5 Oa/ioB 3a mMocenieHHe U paboTy Ha

3aHaTusax. Uroro 30 Oayuios.

IlepeyeHb BONPOCOB M 321aHUM AJIS1 MOATOTOBKHU K Py0€eKHOMY KOHTPOJIIO
1.Kunernka peakiuii hepMEHTATUBHOTO KaTain3a. GakTophl ONPEneIsIonue
aKTUBHOCTH (DEPMEHTOB
2.OCHOBHBIE ATalbl Pa3BUTHS XUMUHU.
3.OKCnepUMEHTAIbHBIE J0KA3aTeNIbCTBA CIOKHOM CTPYKTYpPhl aroMa U MOJEIH
aToma.
4.Teopus bopa. KBaHTOBBIE Unca.

S.HCTOpI/IH OTKPBITHA XUMHUUYCCKUX DJICMCHTOB U HpO6JI€Ma nx KHaCCI/I(I)I/IKaHI/II/I.



6.Konctpyknus [Teproanaeckoit cuctempl. DU3NYECKHUIA CMBICT ICTIEHUS TPYIIT Ha
MIOATPYTIITHIL.

7.XuMu4ueckasi CBA3b U CTPOECHUE MOJIEKYJI.

8. XuMnueckasi CBsA3b Kak MepeKpbIBaHHE aTOMHBIX opOutaneit (AO); c-, m-, O-
CBSI3H.

9.0cHOBHBIE KJIacChl HEOPTaHUYECKUX BEIIECTB: OMHAPHBIC COCTUHEHUS (OKCHUIBI,
TUAPUIBI, HUTPUABL, KapOuUIbl, OOPUIbI, TAOTEHUABI U T.J.), KUCIOThI, OCHOBaHUS,
COJIN.

10.KoMmrtiekcHbIE COeTMHEHUSI.

11.CBoiicTBa CIOXKHBIX COCAUHEHUNA: THAPOKCUIOB, KUCIIOT, COJIEH.

12.OcHOBHBIC TOJOKECHUS TEOPUU XUMHUYECKOTO cTpoeHus A.M. bytneposa
(1861).

13.CtpykTypHas n30Mepus.

14 TlpocTpancTBeHHas: U30MepUs (ONTUYECKAs], TEOMETPUYECKAs], IOBOPOTHASA).
15.CumMMeTpust MOJIEKYI.

16.KadecTBeHHBII aHaH3.

17.Ananutuyeckue rpymnibl KATUOHOB, AHAIUTUYECKHUE TPYIIBI aHUOHOB.
18.KonnuecTBeHHbBIN aHAIH3.

19.TToreHmOMeTpHSI.

20.Xpomarorpadusi.

21.CtpykTypa 1 Kiaccuukanus nojiumMepoB.

22 .MeTo1bl IOJTyYEHHUSI TTIOJTMMEPOB.

23.Ionmuxonnencanus. ConoauMepu3aius.

24.CtpoeHue 1 CBOMCTBA MOJIUMEPOB.

25.Koupurypaimsi MaKpoMOJIeKyI.

26.CtapeHue 1 cTabuiu3alus mojJIuMepoB.

27 ITpoyHOCTH NOTUMEPOB.

28.TernoBoii 3¢ (HeKT XUMHUUECKON peaKIIHH.

29.0CHOBHBIE 3aKOHBI TEPMOXUMHUHU.

30.3aBHCUMOCTH TEMIOBOTO 3P (deKTa peakiui OT TEMIIEPaTyphl.



31.3akon Kupxroda.

32.006paTuMOCTh XUMUYECKOM pEeaKITnu.

33.Xumudeckoe paBHoBecue u ero cMmernienue. [punnun Jle [laTense.
34.I1epBblit 3aKOH TEPMOIUHAMUKH.

35.BTopoe Hayano TepMOJMHAMUKH U «TEIJIoBasi CMEpTh BceeneHHo».
36.TpeTbe HauaI0 TEPMOIMHAMUKH.

37.9ueprus ['nbbca.

38.CKxopoCTh XUMHYECKOU PEAKIIUH.

39.ITopsimok peakium.

40.3aK0H JICUCTBYIOIINX Macc.

41.3aBUCUMOCTH CKOPOCTU XMMUYECKOM PEeaKIuu OT TeMIIepaTyphl.
42.YpaBHeHrue AppeHnyca.

43.BrnusiHre KOHIEHTpAIMil pearupyronmx BEHIECTB M JaBJICHUS HAa CKOPOCTH
XUMHUYECKOUN peaKIIiH.

44 BrusiHEE TIOBEPXHOCTH COMPUKOCHOBEHUS W MIPUPOIBLI PEareHTOB Ha CKOPOCTH
XAMHUYECKON PEAKIUH .

45 Karanus. ABrokatanu3. IHruOupoBanue. JHeprusi akTUBALIUU.
46.BoaHbIe 1 HEBOHBIC PACTBOPUTEIIH.

47 KoHieHTpaIius pacTBOPOB. AKTHBHOCTb.

48.PactBopuMocTb. [Iporiecc pacTBopeHusi.

49.20yIITMOCKOINS U KPUOCKOTTHSL.

50.0cmoc. OcMOTHUYECKOE IaBJIEHHE.

51.3akon Payns

52.PacTBOpPBI AJEKTPOIUTOB.

53. Cuna snektponutoB. CTeneHb aucconnanu. KoHcTaHTa 1UCColMaIuu.
54 .3axon pazbasnenust OctBanbaa. [IponsBenenre pacTBOPUMOCTH.
55.NMonHoe npousBeaeHue Bobl. Bogopoansiil mokasarens (pH).
56.bydepnsie pactBopbl. bydepHas eMKOCTb.

S7.I'mnponns conei.

58.KecTkoCTh BOIBI



59.JlucniepcHOE COCTOSIHUE BEIIECTBA.

60.30m1 1 reu. A3p030JH, THIMBI, TYMAHBbI.
61.OxucIUTEeTFHO-BOCCTAHOBUTEIBHBIC PEAKIINU U MX COCTABIICHHE.
62.2neKTpoAHBIC TTOTCHITHAIHI.

63.HampaBneHune npoTeKaHusi OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaAKIIHIA.
64.I"anbBaHNYECKUH DIIEMEHT.

65.Koppo3swust MmeTayos.

66. PaBHOBecHE Ha rpaHUIIE METAJLI-PACTBOP.

67.2nexTpoaHbIi moTeHIMa. Psa HanpsokeHnii MetawioB. Y paBHenue HepHcra.

68.2nexTponn3. 3aKOHBI AIEKTPOIIU3A.
[Tpumep mocTpoeHus BapHaHTa 3aaHui
2 MOAYJIb (25 6ai10B)

BAPUAHT Nel

3ananue Nel (2 6anna)

PaBHOBeEcHE KaKoTo Mporecca Mpyu yMEHBIIICHUH JTaBJICHUS CMEIIACTCs BIIPABO;
2)2CO(1)+0,(1)«>2CO4(T); 0)H,(r)+Cl,(r)«>2HCI(1);

B)N(1)+0,(1)>2NO(T); 1) 2NH3(1)<>Ny(T)+3Hy(T)

3amanue Ne2 (2 Gamna)

Kakue nporiecchbl MPOUCXOIAT MPH ICKTpoin3e BogHoro pacteopa CdSO, ¢

MHEPTHBIM aHOJ0M?

3ananue Ne3 (5 6anoB)

3anummre ypaBHeHue runpoiusa con NH4NOs.

3ananue Ne4 (8 6anoB)
CocTaBbTe OKUCIUTEIHFHO-BOCCTAHOBUTEIHLHOE YPABHEHNE

KMnO,+HCI—-KCI+MnCl,+Cl,+H,0



3apanue Ne5 (8 6amoB)
Boruncauts 3.1.c. AgIAQ*// Pb®*/Pb. Ecin Cag+ = 1 Momp/n,  Cpp+ = 0,1
mois/n1, Eq (Pb/Pb®) =-0,126 B, Eo (Ag/AgH) = 0,799 B.

HporpaMMa HTOr0oBOI'0 3K3aM€Ha 10 JUCHHUILIHHE WJIH BOIIPOCHI J1JIA
MOATOTOBKHU K IK3aMECHY

IlepeyeHb BONPOCOB /ISl MOATOTOBKHU K IK3aMeHY
1.Uctopust pa3BUTHS XUMUH .
2.9KcniepuMeHTaJIbHBIC TOKa3aTeIbCTBA CIIOKHON CTPYKTYpPHl aTOMa U MOJCIH
aToma.
3.Teopus bopa. KBantoBbie uncna.
4. VicTopusi OTKPBITHS XMMHUYECKUX JIEMEHTOB M Ipo0jIeMa UX KJIacCU(pUKAIUH.
5.Kounctpyxknus [lepuoanueckoit cucrembl. DU3NUECKUN CMBICI JICTIECHUS
TPYIN Ha TOATPYTIIIBL.
6. Tunbl xuMHYeCKOTo CBs3bIBaHUs. IOHHAS M KOBaJICHTHAs CBsI3b. JIoHOpHO-
akKIENTOpHAs U JaTUBHASI CBA3b.
7.MeTo/ BaJIEHTHBIX CBSI3EM.
8.0OcHOBHBIE KJIaCCHl HEOPTAHUYECKHUX BEIIECTB: OMHAPHBIC COCAMHEHUS
(OKCHUIBI, TUJIPUIBI, HUTPUJIBI, KapOUIbI, OOPUIbI, TAJIOTEHU I U T.11.),
KHCJIOTHI, OCHOBAHMS, COJIU.
9.KommnekcHbie coenuHeHus. HoMeHkaTypa KOMIUIEKCHBIX COSIMHEHUH.
10.M30MepuHsi KOMIUIEKCOB.
11. CBoiicTBa OMHApHBIX COCIUHEHUN, OOpa3yeMbIX 3JIEMEHTOM (OKCHIIOB,
TUAPUIOB, HUTPUJIOB, KApOUJIOB U T.1.).
12.CBoiicTBa CIIOKHBIX COSTUHCHHUN: THAPOKCHIOB, KUCIIOT, COJISH.
13.ITpeanochyIKH ~ BO3HUKHOBEHHS ~ TECOPUM  CTPOCHHMS  OPTaHHMYECKUX
coequHeHnd. OCHOBHBIC TOJIOKEHUSI TEOPUU XMMHUYECKOro cTpoeHus A.M.
Bytneposa (1861).
14.CtpykTypHas u3oMepusi.

15.Kondurypanus u konpopmarms.



16.[IpoctpancTBeHHas n3oMepust (ONTHYECKasl, TeOMETPUYECKasi, TOBOPOTHAS).
17.CumMMeTpuss MOJIEKYI.

18.Heopranndeckuii 1 OpraHM4eCKuil Ka4eCTBEHHbBIC aHAHU3BI.
19.AHanuTHYeCcKue TPYIIBl KATHOHOB, AHAIUTUYECKHUE TPYIIITHI aHUOHOB.
20.I'paBuMeTpUYECKUI aHAIN3.

21. TutpuMeTpUYECKUEe METO/bl aHAIKM3a: KUCIOTHO-OCHOBHOE, OCAIUTEIHHOE,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOE, KOMIJIEKCOHO-METPUUECKOE TUTPOBAHHE.
22.CuextpodoromeTpust yabTpaduoIeTOBOrO, BUANMOTO M HWH(OPAKPaCHOTO
JMana3oHa.

23.PeHTreHocneKTpaibHbIi (IyopecieHTHBIN aHaTu3.

24 IloreHIMOMETpHSL.

25.Xpomarorpadusi.

26.TernoBoit 3¢ dexT xuMmuueckor peakiuu. OCHOBHBIE 3aKOHBI TEPMOXHUMUHU.
CranpapTHas >HTaNIbINs 00pa3oBaHus. 3akoH ['ecca.

27.3aBHCUMOCTH TETIIOBOTO A (eKTa peakiui OT TeMIIEpaTyphl.
28.00patuMOCTh XUMHUYECKOW pEaKIuu. XHUMHYECKOE pPABHOBECHUE M €ro
cmemienue. [Ipunuun Jle Hlarense.

29.I1epBbIii 3aKOH TEPMOJIWHAMUKH. BHYTpEHHsISI JHEpPrUsi W DHTAJBIINSA,
SHTPOMHUSL.

30.BTopoe Hayasio TepMOIMHAMUKHU U «TEIIOBas cMepTh BcenenHoin.
31.CxopocTh XMUMUYCCKOM PEaKITUH.

32.3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaKIuy OT TEMITePaTyPHhl.
33.BnusiHMe KOHIEHTPALMA pearupyroinux BEIIeCTB U JIaBJICHUS Ha CKOPOCTh
XAMHUYECKOU pEaKIUu.

34.BnusiHue TOBEPXHOCTH CONPUKOCHOBEHUS M TMPUPOJABI PEAreHTOB Ha
CKOPOCTh XMMUYECKOUM PEAKIUH .

35.Karanu3. ['omoreHHwlii kaTanu3 ['eTeporeHHbIN KaTanu3. ABTOKaTalu3.
depmeHTaTUBHBIN KaTtanu3. Iarubupopanue.

36.KoHIieHTparus pacTBOpOB.

37.Ilporecc pacTBopeHuUst. IOYIITUOCKOIHS U KPUOCKOIIHS.



38.Ipouecc auccormaruu. PacTBOPHI AIEKTPOIUTOB.

39.CwibHBIE U

cnaldble  3JEKTPOJIUTHI.

nucconuanyu. Koncranra Qucconraim.

40.bydepnrie pactBopsl. bydhepHas eMKoCTb.

41.I'maponu3 cotien.

42 KecTKOCTH BOJEL.

Cuna 3JIEKTPOJIMTOB.

CrerneHp

43 Knaccudukanus TUCTIEPCHBIX CHCTEM. 307U W TeIH. AdSPO30JIM, JBIMEI,

TyYMAaHBI.

44 JeKTpOXUMHUYECKUE TTPOoLEecChl. ['anbBaHUYECKUI 3JIEMEHT.

45.Koppo3usi MeTasios.

46.2O5eKTpOoAHBIN MTOTEHIMAN. Psi HanpsiKeHUN MeTaioB. DJIEKTPOIIU3.

VIIl. TIlepeuyenn

nmeaarornaeCKmux

U HH(OPMAIHOHHBIX

TEeXHOJIOT UM,

HCIIOJB3YEMBIX IIPH OCYIIECTBJICHUH 06p330BaTeHLHOI‘O mpomecca 1o

AUCIHUILINHE,

BRJIIOYas

nepeveHb

MPOrpaMMHOI0

od0ecrmeyeHus ©

HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (110 HEOOXOIUMOCTH)

B npouecce

OCBOCHMH JUCITHUITIIMHBI

HCIIOJIB3YIOTCA

cleAyronme

oOpa3oBaTeIbHbIE TEXHOJIOTHH, CIOCOOBI M METOIbI (POPMUPOBAHHUS KOMITETCHITHIA:

npoOJsieMHast  JICKLUSI,

pedeparos.

nenoBasi ydeOHas Wrpa,

YHOpAXKHCHHA, IMMOATOTOBKA

IX. MartepuajbHO-TeXHHMYeCKasi 0a3a, HeoOXoauMasi Ui OCYIIeCTBJIEHHS

Oﬁpa30BaTeJILHOFO nmpomecca mo JTMCUMIIJIMHE

IlepeyeHb JMLEH3MOHHOTO

HanmenoBanme OCHAIIEHHOCTH CHeHAJBHBIX NMPOrpaMMHOI0 O0ecTieYeHusl.
creuuaJbHbIX* NMOMelleHU U MOMeeHUH 11 PexBu3HUTHI
MoMenleHu i CaMOCTOSITe/IbHOM PadoThI MOATBEPKIA0IEr0
AOKYMEHTa
JlekmoHHast 1. MynbTuMeTMHHBINA TPOEKTOP Adobe Acrobat Reader DC —
ayauTopust Ne 228 Casio XJ-H2650 ¢ motou. kper1. | GecruiaTHO

(170002 Tsepckas
o6u., r. TBepb,
CanoBsiii iep., 1. 35)

U MOTOPH3. SKPAHOM.

2. HoyTOyk (mmepeHocHoi)

3. KomriekT yuebHoil mebenu Ha
68 mocagoYHEBIX MECT

Microsoft Windows 10
Enterprise - Akt npuema-
nepeaaun Ne 369 ot 21 utons
2017

Kaspersky Endpoint Security 10
it Windows — AKT Ha




nepenayy npas Ne2129 ot 25

okTsi0pst 2016 T.

Google Chrome — 6ecriaTao

MS Office 365 pro plus - Akt

npuema-nepenadn Ne 369 or 21
utoig 2017

JIaGoparopus
kadenpsl puznueckont
xumuu Ne 408

1 A6copobumomerp JIMD-69

2 Anmapat tenedonnsiii LG

3 Apeometp

4 bapoMeTtp aHepou

5 [peinb anexrpuyeckas

6 Konounku SR-520

7 JJabopatopust Ne309

8 Memanka marautHas [13-6-100
6e3 mojorpena

9 Mukpockorn MET-3

10 Ornerymurens OI1

11 InuTka 371.

12 [ToTeHmomeTp

13 ITpuntep XEROX Phaser 3124
nazepHbiil A4

14 TIpoexTop Ilonuinrokc

15 Ceiid 2-x TymMO0BBII

16 Tenedonuslit anmapat

17 Tpunora ®oro/Buzaeo tpurnoa
3CD 153 cm/13651

18 Yaifauk 2 mir.

19 Yaitnuk DnexTpudeckuii

20 YactoromeTtp

21 llxad cymmibHbIHI

22 Illenb onTruyeckas

23 Di1. MarHuTHas MelaiKa

24 UD-1050 Juctwmistop 5i/4.
25 UD-1100 ductunnstop 105/4.
26 VM-10 Boptekc

27 Ananuzatop
BosbTamnepomerpuueckniit AKB-
07MK B koMILIEKTE

28 Becsl madboparopasie BK-600
29 Becnl naboparopusie BJI-120 ¢
rupeit kanuobpoBouHoit 100rE2

30 Beco! nabopatopusie BJIITO-
1100 (c rupeit kamuObpoBOUHOH 1
kr F1)

31 JIabopaTopHbIif KOHAYKTOMETP
Anmon 4120

32 Mouutop 15”TFT Proview

33 Mounurop 19” x/k Samsung
960BF JDQFV 4mc dvlcd yepnsprit
34 M®Y Canon i-Sensys MF 4410
35 M@V Canon i-Sensys MF 4018
(381)




36 [NMukoammepmetp 6485/E

37 IlpoexTop Samsung
SPD300BX (DLP 1024*768)
(Y0810001383130)

38 Pedppakromerp UPD-454 B2M
39 Pedpakromerp MPD-454 B2M
40 PH- metp I'omens (410 B
KOMIIJIEKTE ¢ KOMOWHOP. JJIEKT. U
CT. TUTPOM)

41 PH- metp I'omens (410 B
KOMIUIEKTE ¢ KOMOMHOP. JJIEKT. U
CT. TUTPOM)

42 PH- metp 'omens (410 B
KOMIUIEKTE ¢ KOMOMHOP. JJICKT. U
CT. TUTPOM)

43 PH- metp 'omens (410 B
KOMIUIEKTE ¢ KOMOMHOP. 3JIEKT. U
CT. TUTPOM)

44 CucreMmusrii 610k AS P4-
1/80GHZ/256/40/AGP 64
Mb/1.44/
KJIaBUATYypa/MbIIIb/KOBPUK

45 Cnektpometp “Specord VIS”
46 CnektpodoTOoOMeTp
[TpomDxoJIab 112-5400B

47 CraunoHapHBIM MyTHOMETD
HACH 2100N IS

48 XonoguneHuk Techno Exgvisit
TS 214/1

IHomemeHus 11l cCaMOCTOSATEILHOM PadOThI:

HaumeHoBanue OcHaIEeHHOCTH MOMeIeHUil 115t IlepeyeHb JUIEH3HOHHOTO
MOMeLeHU i CaMOCTOSITEILHOM PadoThI NPOrPaMMHOI0 O0ecTieYeHusl.
PexkBu3uTHI
MOATBEPKAAKIIEr0 TOKYMEHTA
ITomenienune s | 1. Komnerorep RAMEC STORM Adobe Acrobat Reader DC -
CaMOCTOSITEIIbHON C2D 4600/160Gb/ 256mB/DVD- OecruiatHo
paboTHI, y1eOHast | RW +Momnwutop LG TFT 17" Cadence SPB/OrCAD 166 -
ayuTOpHUs 14 | | 1753S-SE — 12 T [oCcynapCTBEHHbI  KOHTpakT —Ha
NPOBEIEHNUS 3aHATUH | 5 My T THME THHHBIH KOMIIEKT MIOCTaBKY nﬂuemn?glgmx
JEKIHOHHOIO  THIIA, . OrPaMMHBIX TIPOYKTOB -
3aHATH yueGoro wnacca (sapuart No2) | o) or 15062009
IIpoexTop Casio XJ-M140,
CEMHHApPCKOT0 THIIA, Google Chrome - OecriarHo

KypCOBOTO
MIPOEKTHUPOBAHUS
(BBITIOJTHEHUS
KypcoBBIX  pabor),
TPYIITOBBIX u

WHAUWBUYAJIbHBIX

HACTEHHBIN TpoeKIl. sKkpaH Lumien
180*180. HoyTOyk Dell N4050.
cymka 15,6", Mblib

3. Kommyrtarop D-Link
10/100/1000mbps 16-potr DGS-
1016D

Java SE Development Kit 8 Update
45 (64-bit) - OecIuIaTHO
Kaspersky Endpoint Security 10 mst
Windows — Akt Ha mepenady ImpaB
No2129 or 25 okrsaops 2016 T.
Lazarus 14.0 -  OecrwiaTtHo




KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS
U TPOMEKYTOUHOU
aTTecTaluy,
MIPAKTHKH,
KommnsrorepHslii
Kiacc (husuko-
TEXHUYECKOTO
(dakynpTera.
Komnerorepnas
nabopaTopus
POOOTOTEXHUUECKUX
cucteM Neda

(170002 Tsepckast
0011., . TBeps,
Canosblii niep., 1. 35)

4. Buneokamepa [IP-FALCON EYE
FE-IPC-BL200P, OnJlaiin Tpeiin
000

5. Buneokamepa [IP-FALCON EYE
FE-IPC-BL200P, OnJlaiin Tpeiin
000

6. JleMOHCTpanmoHHOE
obopynoBaHue
«LegoMidstormsEV3»

KOMIIJICKT

7. KomrmuiekT yueOHOM MeOenn

Lego MINDSTORM EV3 -
OecriaTHO

Mathcad 15 MO010 - Akt
npenocrasienus npas 1M1C00000027
oT 16.09.2011
MATLAB R2012b - Akt
npenocrarnenus mmpas Ne Us000311
oT 25.09.2012

Microsoft Express Studio 4 -
OecIuIaTHO

MiKTeX 29 -  GecmarHo
MPICH 64-bit — OGecruarHo
MSXML 4.0 SP2 Parser and SDK -
OecIuiaTHO

Microsoft Windows 10 Enterprise -
AxT npuema-niepeauu Ne 369 ot 21
HIOTIS 2017
MS Office 365 pro plus - Axr
npuemMa-iepenaunt Ne 369 or 21
mrontst 2017

X. Ceerenust 00 00HOBJICHUM padoyell MPOrpaMMbl IMCHHILTHHBI

OO0OHOB/ICHHBIT
azes paGodei Jdata u mporokoJ
Ne pasieit p . 3acelaHus
NPOrpamMMbl Onucanue BHECEHHbIX M3MEHCHM I ’
ILII. o — yYTBEepAUBILICTro
(Moxyis) U3MEHEeHUs!
CxoppekTupoBaH (HOH] OIIEHOYHBIX
1 Paszen IV CpEeICTB i IPOBEPKU YPOBHS [Iporokon Cosera ®TD
chopMupoBaHHOCTH 3aKperieHHBIX 32 | NeS ot 31 okTsa6ps 2017 T
JUCIHUIIIIMHON KOMIIETEHLIUI
CKoppeKTHUpOBaHbI 3aJJaHUs AJIs
IIPOMEXKYTOUHOM aTTECTALIVH B
2 Pasnen IV COOTBETCTBUU C OOHOBJICHHBIM IIporoxon CoBera ®TD
«TomoxxeHneM o MpoOMEKYTOYHOU Ne5 or 31 okTs6ps 2017 1.
aTTecTauuu (3K3aMeHax U 3ayeTax)
cryneHToB TBI'Y»
OOGHOBJIEH TIepeUeHbh OCHOBHOU 1
3 Paszen V nononHHTeJlLvHoﬁ y4deOHo mureparypbl, | [Iporokon Cosera ®TD
HEOOXOIMMOMN I OCBOCHUSA No5 ot 31 okts6ps 2017 ¢
JUCHHUTIITUHBI
OcCHaIIEeHHOCTh ayTUTOPHOTO (poHAA
4 Pasnen IX IS IPOBEICHUSA que6HLIX 3aHATUI U ITporokon Cosera TP
CaMOCTOSITEIbHON PabOTHI CTYJIEHTOB No5 ot 31 okts6ps 2017 ¢
cornacHo «Cnpasku MTO OOIT ...»
CxoppekTupoBaH (OH]T OLIEHOYHBIX
5 Pasnen IV CPEICTB JIJIsl MPOBEPKHU YPOBHS [Tpotokon Coera @TD Ne
c(hOpMUPOBAHHOCTH 3aKperieHHbIx 32 | 6 oT 15.01.2019 1.
MUCLIUIIIIMHON KOMIIETCHITNHN
6 Pasnen IV Buecenbl n3menenus B coorserctBuu ¢ | [Iporoxon Coera @TD Ne

«ITonoxeHnemM o MPOMEXKYTOUHON

10 ot 19.05.2020 1.




aTTecTanuu (3K3aMeHaxX U 3a4eTax)
oOyJaromuxcs 1o nporpaMmmam
BhICIIero oOpazoBanus TBI'Y»

BHeceHbI U3MEHEHUS B COOTBETCTBUHU C

[TIpoTokon Coera @TD No

Paznen IV «IlonoxeHnem o peUTHHIOBOM crcTEME 10 o 19.05.2020 L.
00yuenusi B TBI'Y »
Pasnen IX AxTtyanu3upoBaHbl gJaHHble HA ocHOBe | [IpoTokon Cosera ®TD
A Crpaski MTO OOII Nel4 ot 03.07.2021
OOHOBJICH MepeueHb OCHOBHOM H
Pasien V JIOTIOJTHUTEILHON yaeOHOH IIporokon CoBera ®TD

JTUTEPaTyphl, HEOOXOAUMOM 1St
OCBOCHHS JUCUUILIHMHBI

Nel4 ot 03.07.2021




