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1. IlepeyeHb MJIAHUPYEMBIX pPe3yJbTATOB 00yYE€HUs MO TUCIUIIHHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH Pe3yJabTaTaAMHU OCBOEHHUSI 00pPa30BaTeIbHOI MPOrpaMMbl
(c opuenmayueil Ha KapmMvl KOMNEMeEeHYULL)

B PE3YJIbTAaTC OCBOCHUA AUCITUIIIINHBI 06yanOHlHﬁCH JOJDKCH JOCTUYb CIICAYIOIINUX PC3YyJIbTAaTOB

00y4CHHS:
Kareropu dopMupyemas Koa u HaumeHnoBanue Pe3yabTaTel 00yueHnus mno
s (rpynma) | KommnereHuus (¢ HHINKATOPA JOCTHKEHUsI AUCHHUILTHHE
KOMIIETEH | yYKa3aHHeM KoJa) KOMMeTeHIHH
107 0%
(npu
HAJTUYHHI
OIIK)
O6memnpod | OIIK-1 OIIK-1.1. Cucrematuzupyer u 3HaTh: TEOPETHUECKUE OCHOBBI
€CCHUOHAJIb AHAIIM3UPYET PE3yIbTATHI 0a30BBIX XUMHUYECKUX
HBIC Cnocoben XUMHYECKHUX IKCIIEPUMEHTOB, JUCTIATIITH
HaBBIKH AHATH3UPOBATE, HaOJFONICHUH, H3MEPEHUH, a
MHTEPIIPETHPOBAT YMeTh: peniath TUTTOBBIE
TaK)Ke Pe3yJbTAThl PACUCTOB
b ¥ 000011aTh CBOMCTB BEIIECTE H MATEPHATOR y4eOHBIE 3a/1a49H 110 OCHOBHBIM
pE3yNbTaThl P (6a30BBIM) XHMHYECKUM
AKCIEPUMEHTAIIbH JACIHTITHHAM
BIX ¥ pacyeTHO-
TEOPETHUECKHUX Brnagers: HaBBIKaMU pabOTHI €
pabot y4eOHOI InTeparypoi 1o
XUMHYECKON OCHOBHBIM XUMHYECKUM
HaIPaBJICHHOCTH JUCIMTUTMHAM
OIIK-1.2. [Ipennmaraer YMeTh: BBITIOHATE CTaHIAPTHEIE
WHTEPIPETAIUIO PE3YIHLTATOB nerictBus (kinaccudukaius
COOCTBEHHBIX DKCIIEPUMEHTOB U | BEIIECTB, COCTABICHHUE CXEM
PacYeTHO-TEOPETUYECKUX PabOT | MPOIIECCOB, CUCTEMATU3AIUSL
C UCTIOJIb30BaHHEM JAHHBIX U T.II.) C y4ETOM
TEOPETHIECKUX OCHOB OCHOBHBIX TIOHSITHHA U OOIIHX
TPaIUIUOHHBIX U HOBBIX 3aKOHOMEPHOCTEH,
pa3IenoB XuMUu (hopMyIHpPYEMBIX B paMKax
0a30BBIX XUMHYECCKUX
JUCTIATLITH
OIIK-1.3. ®opmymupyet YMeTh: BBIOIHATH CTAaHAAPTHHIE
3aKITFOYSHHS U BBIBOJIBI 110 nerictBus (Kaccudukaius
pe3yJbTaTaM aHalln3a BEIIECTB, COCTABIIEHUE CXEM
JUTEPaTypPHBIX TaHHBIX, MPOIIECCOB, CHCTEMAaTH3AITHS
COOCTBEHHBIX JAHHBIX U T.II.) C yYETOM
AKCHEPUMEHTAIBHBIX OCHOBHBIX TIOHSATHH U 00IIHX
pPacYeTHO-TEOPETUIECKUX PabOT | 3aKOHOMEPHOCTEM,
XUMHYECKON HAIpaBIEHHOCTH (hopMynHpyeMBIX B paMKax
0a30BBIX XUMHYECKUX
JUCLIMILINH
OIIK-2 OIIK-2.1. PaGoraer ¢ 3HaTh: CTaHIAPTHBIE METObI
Cnocoben XUMHYECKAMH BEIIECTBAMH C IOy YeHSI, MACHTU(UKAIIH U
IIPOBOJMTDH cOOJIOIeHNEeM HOPM TEXHUKH HCCIIEIOBAHUS CBOMCTB BEIIESCTB
XMMHYCCKHI 0e30ImacHOCTH U MaTepuasioB, MpaBuia
IKCIEPUMEHT € 00paboTku u oopmiTeHHS
HCTIOJIb30BaHUEM

pe3ynpTaToB paboThl, HOpMbl Th




COBPEMEHHOTO
o0opynoBaHUA,
coOJTI0/1asT HOPMBI
TEXHUKHU
6e30macHOCTH

OIIK-2.2. [IpoBoauT cuHTE3
BELIECTB U MaTEpUAJIOB Pa3HOU
MIPUPOJIBI C HCIIOIB30BaHUEM
HUMEIOLINXCS METOIUK

3HaTh: CTaHJAPTHBIE METOIBI
MIOJTyYeHHYsI, UACHTU(DUKAIIUY U
WCCIICJIOBAHUS] CBOWCTB BEIIECTB
Y MaTepuasnoB, IpaBHUiIa
00paboTKH 1 0POPMIICHHS
pe3yabTaToB paboTsl, HOpMEI Th

YMeTh: MPOBOANUTE MPOCTHIE
XUMUYECKUE OTIBITHI 110
mpeaaraéMbIM METOIUKAM

BiazeTs 0a30BBEIMH HaBBIKAMA
MIPOBEACHUS XUMUIECKOTr0
JKCIIEpUMEHTa U 0POPMIICHUS
€ro pe3yJabTaToB

OIIK-2.3. [IpoBogut
CTaHJAPTHBIC OTICPAIIVH JIJIS
OTIpEIeTICHHs] XUMHUECKOTO U
(ha3oBOro cocraBa BEIIECTB U
MaTepHaJiOB Ha UX OCHOBE

3HaTh: CTaHJAPTHBIE METO/BI
MOy 4EHUs, UACHTU()UKALINN 1
HCCIJIEJOBaHUS CBOMCTB BEILECTB
1 MaTepUajIoB, PaBUiIa
00paboTKH U 0OopMIICHHUS
pe3ynbTaToB paboThl, HOpMEI Th

VYMeTh: MMPOBOAUTH IMPOCTHIC
XUMHUYCCKHUEC OIIBITHI I10
npeairaraCMbiM METOANKAM

OIIK-2.4. IIpoBomut
HCCIIEIOBaHUS CBOWCTB BELICCTB
Y MaTepHaloB C
WCTIONIb30BAHNEM CEPUITHOTO
HayvyHOTO 000PYIOBaHUS

3HaTh: CTaHJAPTHBIE METObI
MIOJTyYeHYsI, UACHTU(DUKAIUH U
WCCIIEJIOBAaHUS CBOWCTB BEIIECTB
¥ MaTepuasnoB, IpaBHUia
00paboTKH 1 0POPMIICHIS
pe3yneTaTtoB paboTsl, HopMel Th




2. Ilegb u MeCTO JUCHHUILVIMHBI B CTPYKType 00pa3oBaTe/IbHOMH NPOrpaMMbl

JucuunnuHa « BBeneHne B CenuaibHOCTRY) OTHOCUTCS K TUCHUIUTMHAM 00s3aTeIbHON YacTh
y4eOHOTO IMKJIa TI0 HarpaBieHuto moarotoBku crernuanuctoB 04.05.01 — «dyHnaMmeHTanbHas u
MpUKJIaHAs XUMUS», U3y4aeTcs Ha IEPBOM Kypce B 1 u 2 cemecTpax.

Hucuunnuna «BBeneHwe B CHENUANbHOCTh» MpeJHA3HaueHa [UIsl ynIyOleHus W
3aKperyIeHHs] 3HaHWH CTYJEHTOB MO0 OCHOBaM OOINel M HEOPraHWYECKOW XUMHUHU U MPHOOpETEeHUs
MMH HaBBIKOB PabOThI B XUMUUYECKOH JTabOpaTopum.

OCHOBHOH HeJIbI0 OCBOEHUS JAUCIUIUIMHBI SBISIETCS Pa3BUTHE y CTYJIEHTOB XMMHUYECKOTO
MHPOBO33PEHHUsI, TPUOOPETEHNUS UMU HEOOXOAMMOTO0 MHHHMyMa XMUMHUYECKHUX 3HAHWUW M HABBIKOB
paboTHI C BEIIECTBOM.

JlocTmkeHre NOCTAaBICHHOW LEIW MPEANoNaraeT OCBOCHUE CTYIACHTAMH XHMHYECKOIO
S3bIKa M XMUMHUYECKOW Kiaccudukaiuu, (HOpMHUPOBaHHWE OCHOBHBIX MPEJCTaBICHUN O CBOMCTBAaX
JIEMEHTOB M UX COCIUHEHUN, OCBOCHHE OCHOBHBIX 3aKOHOB XMMHUHU M IIPOBEIECHHE PACUETOB IO
YpaBHEHUSM XHUMHUYECKHX peakiuil. (s ocBoeHUs AMCHUIUIMHBI HEOOXOAMMBI KOMIETCHIIUH,
c(hOpMHUPOBAaHHBIE B paMKaX U3YYCHHS] XUMUHU B CPEIHEH IIIKOJIE, a TAK)KE CICAYIOIINX JTUCIIUIUINH:
«Marematukay, «O0Ias XuMus.

OcBoenue AUCUUIUIMHBI «BBeneHne B CHENUANbHOCTH» OylIeT CHocoOCTBOBATh
(hOpPMUPOBAHUIO y CTYIEHTOB KOMIIETEHIIMH, HEOOXOAWMBIX [UIS YCHEIIHOTO W3Y4YCHHs] HMH
nucuuIuine «Heopranndeckass Xumus», «AHaTUTHYECKAs. XUMUsD», « DU3ndeckass XUMus.

3. Copep:xxanue padoyeid nporpaMmmbl (00beM TUCHHUILVIMHBI, TUNBI U BUAbI Y4eOHBIX
3aHATHI, y4eOHO-MeTOquYecKoe odecnedeHrne CaMOoCTOSATeJIbHOM padoThI
00yJarommxcs)

Coneprxanue pabodeit mporpaMmbl ipenctaBiieHo B [Ipmnoxennn No 1.



4. DOoHJ OLIEHOYHBIX CpE€ACTB MO TMCHUIIJINHE

4.1. IlepeyeHb KOMIETEHIUI € YKa3aHHEM 3TAaNOB HX ()OPMHUPOBAHUSA B NpoLecce 0CBOCHHUS
o0pa3oBaTe/ibHOM NMporpamMmmbl. OnucaHue nNokasaresieil 1 KpUTepueB OLeHMBAHUS
KOMIIETeHIIMH HA Pa3JIMYHBIX dTanax ux (popMHPOBaHNH, ONNMCAHUE LIKAJ OLCHUBAHNUSA

Koxn u ¢opmympoBka komnereniun OIIK-1: CrnocoOen aHain3upoBaTh, MHTEPIPETUPOBATH U
0000mIaTh pe3ysibTaThl AKCHEPUMEHTATIbHBIX U PACUETHO-TEOPETHUECKHX pabdoT XUMHUYECKOM

HAaIllpaBJICHHOCTH

Koa nu HaumenoBanue | Pesynbtatel 00yyenuss mo | Kpurepuu oueHuBaHMs pPe3yJbTaTOB 00y4YeHUsI
HHAUKATOPA AUCHUTINHE
JOCTHKEHHUS He
3a4reHo
KOMIIETEeHIIMHU 3aYTEHO
OIIK-1.1. 3HaTh: Teopernueckue | 3atpymus | Umeer YETKOE, LIEJIOCTHOE
CucremMaTusupyer ¥ | OCHOBBI 0a30BBIX | ercs B NpEACTAaBIECHUE O  COJCpP>KaHUU
AHAJIM3HUPYCT XUMHUUYECKUX JTUCIUTIINH OompeneNne | OCHOBHBIX XHMMHMUYECKHMX KypcOB U
pe3yJIbTATBL HUU o0mmmx 3aKOHOMEPHOCTSIX
XUMIICCKAX 0a30BBIX | XUMHUYECKUX IIPOLECCOB, N3Y4YaeMBbIX
OKCICPUMCHTOB, NOHATUHA | B paMKaX OCHOBHBIX XUMHYECKHX
HaGJnoz[erm, u JTUCIUTUIHH
M3MepeHuit TaKXK
3MEpEHUll, a TaKke bopmysmi
pe3yNbTaThl PacyeToOB
. pOBKE
CBOICTB BELIECTB U
OCHOBHBI
MaTepHalioB
X 3aKOHOB
XUMUH
VYmMmeTh: pemarh TtunoBeie | He ymeer | YMeer pemiarh 3ajauu MOBBIIIEHHON
yaeOHbIe 3a1aun () CIIO)KHOCTH M3 0a30BBIX KypCOB
OCHOBHBIM (6a30BBIM) XUMUU
XUMUYECKUM
JTUCUUTUIMHAM
Bnaners: HaBblkaMu | He Bnaneer HaBbIKaMU KPUTHYECKOTO
paboTHI c y4eOHOH | BlameeT aHanm3a yueOHoi nH()OpPMAIHH 10
JUTEPATypOH IO OCHOBHBIM OCHOBHBIM pa3ziejaM XUMHH,
XUMUYIECKAM (OpMYIHPOBKH BBIBOJIOB U YUACTHS
JTUCIUTUTMHAM B AMCKYCCHUH 0 y4eOHBIM BOIpOCaM
OIIK-1.2. IIpennaraer | YMeTh: BBINTONIHATE | He ymeeT | YMeeT mporHo3upoBaTh pe3ysbTaThbl
HHTCPIIPCTALMIO CTaHJapTHBIC JEUCTBHUS HECJ0KHBIX ITOCJIE0BATEIILHOCTEHN
pe3yapTaTOB (xmaccuukanys BeIIeCTs, XUMUYECKUX PEAKLUHI C yIETOM
COOCTBEHHBIX COCTaBJICHUEC CcXeM 00IIMX 3aKOHOMEPHOCTEH
OKCICPUMEHTOB U | mpomeccos, MPOIIECCOB, U3YYaeMbIX B PAMKaXx
pacuCcTHO- CUCTEMAaTH3alMs JaHHBIX U OCHOBHBIX XUMHUYECKUX AUCIUILTAH
TEOPETHYECKHX  paboT T.II.) C YYETOM OCHOBHBIX
c HCTIOJIb30BaHUEM .
TOHATUN u oommx
TEOPETHUUECKUX OCHOB N
3aKOHOMEPHOCTEH,
TPaJULIMOHHBIX u
(hopMynHpyeMBIX B pamMKax
HOBBIX pazzenos 5
S A30BbIX XUMHUYECKUX
JUCUUTUINH
OIIK-1.3. YMeTh: BBINOJHATE | He ymeer | YMeeT nporHo3upoBaTh pe3yJsibTaThl
D®opmyaupyer CTaHJIapPTHBIC JeiicTBuA HECJIOKHBIX TIOCTIEIOBATEIbHOCTEH




3aKJIFOUYCHHSA U BBIBOJIBI

o pe3ynbTaTaM | cOCTaBJIEHHE CXEM
aHaJin3a IIPOLIECCOB,
JIATCPATYPHBIX CUCTEMAaTU3alud JaHHBIX U

JAaHHBIX, COOCTBEHHBIX
SKCIEPUMEHTAJIBHBIX U

MMOHATHH "
pacyeTHO- 6 3aKOHOMEPHOCTEH,
T THYECKUX padboT
eope ecu pado (hopMyIUpyeMbIX B paMKax
XUMHYECKON 6a30BBIX
HaHpaBHeHHOCTI/I
JHUCIUTUIMH

(kmaccuguKkanus BEIIECTB,

T.IL) C Y4ETOM OCHOBHBIX
o0mIX

XUMHUYCCKHUX

XUMHUYECKUX PEAKLUHI C yIETOM
00IIMX 3aKOHOMEPHOCTEH
MPOLIECCOB, U3yYaeMBbIX B paMKax
OCHOBHBIX XUMHUUYECKUX JTUCIHILUTHH

Kon u ¢popmynuposka komnereHiuun OIIK-2: Cnocoben npoBogUTh XUMUYECKUN HKCIEPUMEHT C
UCIIOJIb30BaHHEM COBPEMEHHOT0 000PYA0BaHUs, COOII0Iast HOPMBI TEXHUKH O€30MaCHOCTH

Kon u Pe3yabTaThl 00y4yeHust Kpurepuu onieHuBaHus pe3yjbTATOB 00yUeHHUS
HAaMMEHOBaHUe MO JMCHUILINHE
HHIANKATOPA
JO0CTUKEHUS He 3auteno 3auTeHo
KOMIIeTeHIUH
OIIK-2.1. 3HaTh: CTaHJIAPTHHIE 3arpymusiercs B | Umeer YeTKOE, LEeJIOCTHOE
PaGoraet C | METOABI IMOTyYeHus, ONpEeaeICHUN NpPEACTaBICHUE O  COAEPKaHHUU
XUMHICCKUMU AICHTUDUKAINA 1 0a30BBIX OCHOBHBIX XHMHYECKHX KypCOB U
BeIICCTBaMu C | uccienoBaHMs CBOMCTB MOHATHHN 1 00X 3aKOHOMEPHOCTSIX
cobmosIcHHEM BEIIECTB M MaTepualioB, | QOPMYJIHUPOBKE | XHMHUYECKHUX IMPOIECCOB, N3y4aeMbIX
HOpM  TCXHUKHU | nhapua 06paboTku 1 OCHOBHBIX B paMKax OCHOBHBIX XHMHYECKHX
GesomacocTn odopmieHHs 3aKOHOB XMMHUH | JTUCLUIUIMH
pe3yaBTaTOB pabOTHI,
HopMmbl Th
OIIK-2.2. Ymets: npornosuposars | He ymeer YMeeT nporHo3upoBaTh pe3ynbTaThl
ITpoBOAMT CHMHTE3 | pe3yabTaThl HECIOMKHBIX HECJIOKHBIX TIOCTIeI0BATENbHOCTEH
BCILICCTB U | [0CIEeN0BaTEILHOCTEN XUMHUYECKUX PEAKLUMI C yIETOM
MaTcpHajloB XUMHUYECKHX pEaKuil C 00IIMX 3aKOHOMEPHOCTEH
Pa3HOU MPUPOJIBI € | yyerom 06X MIPOLIECCOB, U3YYaEMBIX B PaMKax
UCTIOJIE30BAHUEM | 3akomoMepHOCTEH OCHOBHBIX XMMHYECKHX JUCLUILIUH
MMCIOIHIXCA MIPOIECCOB, U3YYAEMBIX B
METOHK pamMKax OCHOBHBIX
XUMUYECKUX TUCHUTIIIH
YMeTh: IPOBOIUTH He ymeer VYMeeT BBLITOIHATE
MIPOCThIE XMMUYECKHE JIEMOHCTPATHBHBIE OMBITHI O
OMBITHI IO XUMHUH; OJHO- U IBYXCTAIUMHBIN
npeagaraeMbIM CHHTE3 I10 MPEAIaracMoil METOTUKE C
METOIMKaM BBIXOZIOM LIEJIEBOTO MPOIYKTa
COIJIACHO 3asIBJICHHOMY B METOMKE;
MIPOBOJIUTH KOMITJIEKCHBIIN aHAIN3
HCCJIEI0BAHUE CBOMCTB MOIYYEHHBIX
BEIECTB U MAaTepUAJIOB. YMEET
oopMIIATE pe3ynbTaThl
SKCIIEPUMEHTA B COOTBETCTBUU C
3asiBIICHHBIMU TPEOOBAHUSAMHU
Baagers: 6a30BeIMH He Bnageer Brnaneer HaBBIKAMHU CHHTE3A,




HaBBIKAMH MTPOBEICHUS
XHUMHUYECKOTO
SKCIIEPUMEHTA U
oopMIIEHHS €ro
pe3yabTaToOB

UAeHTH()UKAIMY U U3yUCHHS
CBOICTB BEIIECTB U MaTEPUAJIOB,
[IPaBUIIBHOTO ITPOTOKOIUPOBAHUS
OIIBITOB

OIIK-2.3.
IIpoBoaut
CTaHAApPTHBIE
olepanuu
OIIpENEICHNUS
XUMHYECKOIO  H
¢azoBoro cocrasa
BEIIECCTB u
MaTepHUaIOB Ha UX
OCHOBE

JUIS

3HaTh: CTaHIAPTHEIE
METOJIBI TTOTYICHHUS,
UICHTU(DUKAIIUY U
HCCJICAOBAHKS CBOMCTB
BEILECTB U MaTepUajoB,

3arpynHsieTcs B
BBIOOpE MeTONA
MOJTYYCHHS,
UACHTU(UKAITTT
Y UCCIIEIOBAHUS

3Haer CTaHJapTHBIC METOBI
MOJy4eHUs,  WAeHTHQUKAMU U
HCCJENOBAaHUS CBOMCTB pa3iIU4HbIX
TpyNII  BEIIECTB M  MaTepHalloB;
MpaBuiIa TEXHUKH 0€30MacHOCTH NPH

mpaBuia o0paboTku U CBOICTB pabore ¢  HUMH,  OCHOBHBIC
oopMIICHHS YKa3aHHOTO TpeOoBaHMS K 0ohOopMIICHHUIO
pe3yNbTaTOB paboTHI, BEIIIECTBA, HE PE3YIILTaTOB SKCIIEPUMEHTA
HopMbl Th 3HAET

TpeOOBaHMIA K

odopmteHHIO

PE3yJIbTaToB

JKCIIEPUMEHTA U

HopM Th
YMeTh: NpOBOAUTH He ymeer YMeeT BBINOJIHATh

MPOCTHIC XUMHUYECKUE
OIIBITEI 110
TIpeaIaracMbIM
METOIUKAM

JIEMOHCTPATUBHBIEC OTBITHI 110
XUMHUH; OJHO- U IBYXCTAIUMHBIN
CUHTE3 M0 NpeUIaracMoil METOIUKE €
BBIXOZIOM LIEJIEBOTO MPOIYKTa
COTJIACHO 3asIBICHHOMY B METOIHKE;
MIPOBOJUTH KOMIUIEKCHBIN aHAINU3 U
HCCJIEI0BAHUE CBOMCTB MOIYYEHHBIX
BEILIECTB U MAaT€pUajIoOB. YMeEET
0QOpPMIIATH pe3yabTaThI
SKCIIEPUMEHTA B COOTBETCTBUU C
3asIBJICHHBIMU TPEOOBaHUSIMU

OIIK-2.4. 3HaTh: CTaHJApTHHIE 3arpynHsiercs B | 3Haer CTaHAAPTHBIE METO/IbI
[IpoBomuT METOBI MTOTy9eHUs, BEIOOpE MeTOoa | MONydYeHUs,  HISHTH(QHKANUA U
WCCIIEIOBAaHUS UIeHTU(OUKAIIIT | MOy YEeHHS, WCCIIEZIOBAaHUSI CBOWCTB Pa3IMYHBIX
CBOWCTB BeIIECTB | MCCIEIOBAHUS CBOWCTB uAeHTHQUKAIIMY | TPYNII  BEOIECTB H  MaTepHalioB;
W MaTepuanoB C | BEIISCTB U MAaTepHalioB, | U MCCIECJOBAaHMS | MPABHJIA TEXHUKH OE30MACHOCTH MPH
WCIIOJIb30BaHUEM | TIpaBmiIa 00pabOTKH 1 CBOMCTB pabore ¢  HUMH, OCHOBHBIC
CEPHITHOTO oopMIICHHS YKa3aHHOTO TpeOoBaHMS K 0ohOopMIICHHUIO
Hay4YHOTO pe3yNbTaToOB paboTHL, BEILECTBA, HE PE3yJIBTaTOB SKCIIEpUMEHTA
000opynoBaHuUs HopMbl Th 3HAET

TpeOOBaHMIA K

0 OpPMIICHHUIO

PEe3yJIbTaToB

SKCTIIEPUMEHTa U

HopM Th

KpI/ITepI/IHMI/I OLICHUBAHHUA SBJIAIOTCA 68.J'IJ'ILI, KOTOPBIC BBICTABJIAOTCA HNPCIIOAABATCIIEM 3a

BUJIBI

NeATeTLHOCTH (OLICHOYHBIC CPEACTBA) 10 HWTOTaM W3y4YeHUs MOAyJed (pa3aenoB

JUCLMILIMHBI), [IEPEUYNUCIICHHBIX B PEUTHHI-TUIaHE TUCLUIUIVHBIL:
TEKYIIUA KOHTPOJIb — MakcuMyM 50 0ayioB; pyOexHbIH KOHTPOJIb — MakcuMyM S50 6asios,
MOOIIPHUTENIbHbIE OailIbl — MakcuMyM 10.
[Ixaybl OLlECHUBAHUSA:
3ayreHo — oT 60 10 110 pelTuHroBbIX 6a/U10B (BKIItOYast 10 moompuTenbHBIX 0ANIIOB),



He 3auTeHo — oT 0 10 59 peHTUHTOBBIX OaNJIOB).

4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS WIH HHbIE MaTePHUAJIbl, HEOOXOAMMbIe IJIsl OLIEHKH
3HAHUM, YMEHUI, HABBIKOB U ONBITA ACSTEJIbHOCTH, XaPAKTEPU3YIOLIUX ITAIbI
¢GopMupoBaHus KOMIIETEHUMH B Mpolecce 0CBOeHHs 00Pa30BaTeJIbHOM MPOrpaMMBbl.
MeToanyeckue MaTepuaJibl, onpeaeasomue Nnpouelypsl OeHUBAHUSA 3HAHUH, YMEHUIH,
HABBIKOB U ONBITA JAeSATEJbHOCTH, XaPaKTEePU3yOUIUX 3Tanbl GOPMHUPOBAHUS

KOMIIETeHITHH

Koa u HauMeHOBaHHE HHIUKaATOpa
JOCTHKCHHUHA KOMIICTCHIIUH

Pe3yJ'[LTaT])I Oﬁy‘leﬂﬂﬂ o TMCHMIIJINHE

OneHo4HbIe
cpencTBa

OIIK-1.1. Cucremarusupyer u
QHAJIM3UPYET PE3YJIbTaThl XUMUYECKUX
PKCIIEPUMEHTOB, HAOIIOACHUIA,
M3MEpEeHUH, a TaKXKe pe3ysIbTaThl pacueToB
CBOMWCTB BEIlIECTB U MaTepHasoB

3HATh: TCOPETUICCKUEC OCHOBBI 0a30BBIX
XUMHUYCCKUX TUCHUIIIINH

'YMeTh: periaTh THIOBBIC YUeOHbIC 3aa4n
IT0 OCHOBHBIM (0a30BBIM) XUMHUYECKIM
MTACITUIIIIMHAM

Bragets: HaBIKaMH PaOOTHI ¢ yueOHO
NIUTEpaTypoOM 10 OCHOBHBIM XUMUYECKUM
MACITUIIINHAM

I'pynmoBoii onpoc,
TECT, KOHTPOJIbHAs
pabota

OI1K-1.2. [Ipeqyaraet HHTEpIpETALUIO
[PE3YJIBTaTOB COOCTBEHHBIX
PKCIIEPUMEHTOB M pacUETHO-
TEOPETUUECKUX PabOT C UCTIONB30BAHIEM
TEOPETUUECKUX OCHOB TPAIUIIMOHHBIX U
HOBBIX Pa3esiOB XUMHUH

'YMETh: BBIIIOJHSATH CTaHAapPTHBIC
neiicTBUs (Kiaccu(UKaIis BEMIECTB,
COCTaBJICHHE CXEM MPOLIECCOB,
CHCTeMaTH3alus JaHHBIX H T.I1.) C y4eTOM
OCHOBHBIX TIOHATHH ¥ OOIINX
3aKOHOMEpHOCTEH, (hOPMYITHpPYEMBbIX B
[PaMKax 633OBI>IX XUMHUYCCKHUX JUCHUIIIINH

I'pynnosoii onpoc,
TECT, KOHTPOJIbHAS
pabora

OI1K-1.3. ®opMmyaHpyeT 3aKITFOUeHUS U
BBIBOJIBI 110 PE3yJIbTaTaM aHaIN3a
MIMTCPATYPHBIX JaHHBIX, COGCTBCHHI)IX
KCIEPUMEHTAIILHBIX M PACYCTHO-
TEOPETHYECKHUX Pa0OT XUMUIECKOM
HaMpPaBICHHOCTH

'YMeTb: BBITIONHATH CTaHIAPTHBIC
mericTBUs (KIacCU(pUKAINS BEIIECTB,
COCTaBJICHHE CXEM IPOIIECCOB,
CUCTeMaTH3aIHs JAHHBIX U T.I1.) C yU4ETOM
OCHOBHBIX ITOHATHH U OOIIHUX
3aKOHOMEPHOCTEH, (POPMYIMPYEMBIX B
[paMKax 0a30BBIX XUMHUECKUX JUCITUTUIAH

['pynmnoBoi ompoc,
TCCT, KOHTPOJIbHasd
padoTa

OIIK-2.1. PaboTaeT ¢ XUMA4YECKUMU
BEIIECTBAMHU C COOJIIOICHUEM HOPM
TEXHUKU OE30I1aCHOCTHU

3HATh: CTAaHJAPTHBIC METO/IbI MOy YCHUS,
MICHTU(UKAIIMY U HCCIICIOBAHUS CBONCTB
BEILIECTB ¥ MaTePHAJIOB, IIpaBHJIa
00paboTKH U 0OPMIICHHUS PE3yIbTaTOB
ipaboTel, HOpMEI Th

imaGopaTopHas padora

OI1K-2.2. [TpoBOAUT CHHTE3 BELIESCTB U
MaTepUaioB pa3HOU MPUPOJBI C
MCITOJIb30BAaHUEM UMEIOIINXCS METOINK

3HATh: CTaHAAapPTHBIC MCTOABI MTOJTY4YCHUS,
MICHTU(OUKAIUY U UCCIICIIOBAaHUS CBOHCTB
BEIIECTB ¥ MAaTEPUAIIOB, TIPABUIIA
00paboTKH 1 0OPMIICHHS PE3yIIbTaTOB
ipaboTsl, HOpMEI Th

'YMeTh: IIPOBOJAUTH IMPOCTHIE XUMHUYECKHUE
OIIBITHI ITO ITpE€aIaracMbIM METOJUKAM

BiageTs 0a30BEIMH HaBBIKAMU
MPOBEICHUS XUMHUIECKOTO IKCIEPUMEHTA

nmabopatopHas pabora




1 0(pOPMIICHUS €T0 Pe3yIbTaTOB

OI1K-2.3. [IpoBoauT cTaHIAPTHEIE 3HATh: CTaHJAPTHBIE METOJIBI TIOJYUYCHHS, [1abopaTtopHas padboTa
OTIepAIIUY ISl ONPEJICIICHUS] XUMUYECKOT0 [MICHTU(UKAIIMH U UCCIICIOBAHUS CBOWCTB

1 (a30BOTO COCTaBa BEIECTB U BEILIECTB U MAaTEpUAaJIOB, MPaBUiIa

MaTepHallOB Ha UX OCHOBE 00paboTkH U 0popMIIeHHS PE3YITHTATOB

paboTsl, HOpMEI Th

'YMeTh: IIPOBOJAUTH ITPOCTHIE XUMHUYCCKUE
OIIBITHI 110 IIpE€aIaracMbIM METOJUKAM

OI1K-2.4. [TpoBOIUT HCCIIEN0BaHUS 3HaTh: CTaHJAPTHBIE METOMBI ITOy4YeHMs], (['pynIoBoii ompoc,
CBOMCTB BEILIECTB U MaTepHaJIOB C MACHTH(UKALIMY U UCCIIEAOBAHUS CBOMCTB TabopaTopHas paboTa
MCIIOJIb30BAHUEM CEPUITHOTO HAYyYHOTO  [BELIECTB M MaTEPHANIOB, [IPaBUIA

000pyIOBaHUS 00paboTKK U 0(hOPMIICHHUS PE3yIbTaTOB

ipaboTsl, HOpMBI Th

Bonpockl /17151 NOATOTOBKHM K YCTHOMY OIIPOCY

Tema Ne 1 OcHOBHBIE KJIaCChl HEOPraHUYECKHUX coeMHeHn. BuHapHbIe coelnHeHH:
OKCH/bI, CYJIb(UIbI U T.1.

Oxcuppl. ['mapoxcnapl. THITBI OKCHIOB M THAPOKCHIOB: OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIE.
HomenxiaTtypa okcuioB 1 ruipokcuioB. [lonarue crenenu okucnenus. CTpyKTypHble (POpMYIIBL.
MeTtozp! 1TOJTy4eHHsT OKCUIOB U UX CBOMCTBA. MeTObI TOTyYEeHHs THAPOKCUIOB U UX CBOWCTBA.
Kucnotel u comu. Kucnotsl kuciaopopaconepxamye U 0eCKUCIOPOIHbIE, OHO- U MHOTOOCHOBHBIE
kucnotel. CtpykrypHble (opmynsl U HoMeHKnarypa. [lomydenme wm cBoiictBa kucnoT. Comu
HOpMaJIbHbIE, KHCIbIE, OCHOBHBIE, CMELIAHHBIC, [BOMHBIE U KOMIUIEKCHble. HomeHkiatypa,
CTPYKTYpHBIE (hOpMyIbl. METOBI TOTYUYEeHHUS U CBOWCTBA COJICH.

Tema 2. Ctpoenue atomoB u [lepuonnyeckuii 3akon u [lepuoauyeckas Tadaumna
JI.A.MenpaeneeBa.

Crpoenue atoma. OnbiTel Pezepdopaa u ero monens atoma..CtpoeHue aroma no tTeopun Hunbca
bopa.

CoBpemeHHast TeOopUsl CTPOEHUs aroma. [JlaBHOe KBaHTOBO€ uucio. OpOutanbHOe (1MOOOUHOE)
KBaHTOBOE YKCI0. MarHUTHOE KBaHTOBOE uncio. CrnuHoBoe kBaHTOBoe uncio. [Ipuniun I[laymu.
[MpaBuno KneukoBckoro. IlpaBmino Xynma. Dueprusi monumzamuu. CpoACTBO K AJIEKTPOHY.
DnexTpooTpHuIarebHOCTh. [lOpsiIOK 3amonHeHuss aTOMHBIX opOuTanei snemeHToB 4,5,6 U 7
MIEPUOJIOB.

[Teproanueckuii 3aKOH U IEPHOANYECKAs CUCTEMa XuMuieckux nementoB [[.1. Menzaeneesa.
CoBpemennass  QgopmynupoBka  nepuoamueckoro  3akoHa  J[.M.MenneneeBa.  Ilpuumna
MEPUOANYECKOTO TIOBTOPEHUSI CBOMCTB 3JIEMEHTOB U MX coequHeHui. [loHaTue nepnoaos, rpymm u
MOATPYIII C TIO3ULIUI TEOPUU CTPOSHUs aTOMOB. Pa3BuTHe mneproandeckoro 3akoHa. [Ipenckazanue
CBOMCTB 3JIEMEHTOB U UX OTKPBITHUE.

Tema 3. Xumu4eckas cBsi3b

[lonsTe XuMMHYECKOW CBS3M M MeEXaHU3M O00pa3oBaHUSl KOBaJIeHTHOW cBs3u. CBolcTBa
KOBaJICHTHOM cBs3U. OCHOBHBIE TIOJIOKEHHSI METO/Ia BAJIGHTHBIX CcBsizel. CTpoeHue Momekyn gropa,
KHCIIOpOJia, a30Ta C MO3MIMM MeToAa BaJIeHTHBIX cBs3eil. IloHaTue ruOpuauszanuu, CTpoeHHUE
MOJIEKyJl MeTaHa, aMMuaka u Bojpl o Merony BC. JloHOpHO-akuenTopHas CBSI3b U MEXaHU3M €&
o0Opa3oBaHMs HA MPUMEPE MOJISKYJT BOJIBI U (proprcToro Bogopoaa. MlorHas cBsi3b, €€ 0COOCHHOCTH,



MeXaHU3M O00pa3oBaHUs, DSHEPreTUYEeCKHe XapaKTepUCTUKH. Meramnuueckas CBs3b, €&
0COOEHHOCTH MPOSIBJICHUE.

Bonoponnas cBsi3b, MexaHU3M 00pa30BaHMs BOJIOPOIHOI CBA3M U €€ 0COOEHHOCTH,
SHEPreTUYECKUE XapaKTePUCTUKU. BinssHNe BOJOPOIHOM CBS3M HA CBOMCTBA COCUHEHU.

Tema 4. Tepmoxumust
DK30- U 3HJ0TEpMUYEcKHe peakiuu. TemnoBoit 3¢ dekt xumuueckux peakiuii. 3akon I'ecca u ero
ciencTus. PacyeTsl o TEPMOXUMUYECKUM YPaBHEHUSIM.

Tema 5. OKHCIANTENTbHO-BOCCTAHOBUTE/IbHBIE PEAKIIUH

IloHsATHST BaNEHTHOCTH M CTENEHW OKHciaeHus. OKHUCINUTENM W BOCCTAaHOBUTENW. BemecTsa,
MIPOSBIISIIOIINE KaK OKHCIUTENbHbIE, TAK U BOCCTAHOBUTENIbHBIE CBOIMCTBA. MeToabl ypaBHUBAHUS
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ MPOIIECCOB: METOJ] JJIEKTPOHHOTO OajlaHca W METOA
nonypeakuuidi. MaxkTopel, BAUSIOUINE HA CKOPOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN |
IIPUPOJY NMPOAYKTOB B3aUMOJICHCTBUS B HUX.

Tembl 6-10. KomniiekcHble coeTnHEeHNS

Teopuss Bepuepa. IloHaTtne KoMIUIeKCOOOpa3oBaTess, JHraHAa, KOOPAWHAIIMOHHOTO YHCIIA.
BuyTtpenHnss u BHemHsAa cdepa. 3apsi KOMIUIEKCHOTO MOHA U LIEHTpalbHOTO aroma. HoMmeHkaTypa
KOMIUJIEKCHBIX CO€IMHEHUW. THIbI KOMIUIEKCHBIX COEIMHEHWA W uX uzomepus. CTpoeHue
KOMITJIEKCHBIX coefuHeHuii nmo metoxy BC. BHemiHe- 1 BHYTpHOpOUTANIbHBIE KOMIUIEKCHL. Teopus
KPUCTAJUTMYECKOTO TOJsl. MeTon MOJISKYJSIPHBIX  OpOMTa’ieili B CTPOEHUM KOMIUIEKCHBIX
coenuHeHn. OcCHOBHBIE TONOKEHUA. CTpPOEHHE KOMIUIEKCHBIX COEIMHEHHH TI0 TEOpUHU
KPHUCTAJUTMYECKOTO OIS,

AynuTopHas pa0ora, NpuMepbl

3ansitue 1, 2.
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COeNHEHN D)

1. Kakue coeqrHeHust Ha3bIBalOT okcugaMu? Kakue TUIbl OKCUIOB Bbl 3HaeTe?

2. C yeM pearupyroTt KucioTHele okcubl? OcHOBHBIE? AM(poTepHbIE?

3. Kakue okcuabpl Ha3bIBAIOT Hecoeo0pa3yomumMu?

4. Kakue coeinHEHHsI HAa3bIBAlOT KucinoTamu? Kak kmaccupummpyrot kucinoter? Kakne KucioTs
OTHOCSAT K CUJIbHBIM?

5. C yem pearupyroT kKuciaoTbl? Hanummre ypaBHeHUs peakiuil.

6. Kakue coennnenus Ha3piBatoT ocHoBaHusiMu? Kak knaccudunupyror ocHoBanusa? Kakue
OCHOBaHUS OTHOCSIT K CUJIBHBIM?

7. Kakue coennHeHus Ha3bIBaroT cossiMu? Kakue conu Bbl 3HaeTe?

8. 13 xakux KuCI0T 00pa3yroTcs Kucible coau? M3 kakux oCHOBaHHUM 00pa3yroTCsi OCHOBHBIE COJIN?
Hanummure ypaBHeHus peakiui.

8. Kakue conu Ha3bIBalOT cMentanHbIMU? J{BoitHbIMU? [IpruBeuTe npumepsl.

9. Tb npu pabote ¢ KMCIOTaMH, IIET0YaMHU.

Tecm 1

3ansaTue 3.
AyauTopHasi padoTa: rpynmnoBoii onpoc, peuieHune 3a1a4 y 10CKH

Crtpoenue aToma.
1. Tlepeuncnnte OCHOBHBIE MMOJIOKEHNSI KBAHTOBO-XHMMUYECKOH TEOPHUH CTPOSHHSI aTOMa.
2. UYro Ha3bIBAIOT aTOMHON OpOUTAIIBIO?
3. Kak M0XHO 1300pa3uTh aTOMHYIO0 OpOHUTaJb HA TNIOCKOCTH?



Kakue Bunbl opouraseii Bol 3Haere? Kakyio ¢popmy oHu nMeroT?

CKOJBKO 3JIEKTPOHOB yMEIAaeTCsl Ha OpOUTaIH KaXKI0ro Buja?

KakoBa BMECTMMOCTb KaXk/10I0 YPOBHSI?

Hanumure snexTpoHHy0 GopMyITy, XapaKTepU3YyIOIIyI0 CTPOEHHE aToMa CBUHIA?
ITomuepkHUTE BaNeHTHBIN ypoBeHb. CKOIBKO IEKTPOHOB HAXOIUTCS HA BAJIECHTHOM
ypOBHE?

8. Kakmue cBolicTBa MpOSBIAET CBUHEL METAIIIMYECKUE WM HEMETAJUIMUECKHE?

Nowe

Ilepuoauyeckuii 3aKOH W INepHOAUYECKAs CHCTeMa XUMH4Yeckux »djemenros JI.H.
MengaeJieeBa.
1. Chopmynupyiite [leprnoanueckuii 3akon J[.M1. Menneneena.
2. B uewm 3akmouaercs ¢puszndeckuii cMmbich [lepuoanueckoro 3akoHa?
3. Kak no nepuoay uzmeHstorcs paguycsl anemenToB? 1o rpynne?
4. Yto Ha3pIBAIOT MOTEHIIMAIOM HOHHU3AIMH 3eMeHTa? CpoJICTBOM K JIEKTPOHY?
DNEeKTPOOTPULATENBHOCTHIO?
5. Kak 3TH XapakTepHCTHKN aTOMa U3MEHSFOTCS 10 TPYIINE Nepruoandeckor cuctemsl? I1o
nepuosy?
6. Kakoe noyioxkeHue 3aHUMAET CBUHEI] B Iepuoandeckoil cucreme? C yeM cOBNagaeT HOMEP
nepuoaa? Homep rpynmel? B kakoi noarpynmne Haxoaurcs cBUHEN?
7. KopoTko oxapakrepusyiTe cBoiicTBa cBuHIA. Hamummre Gopmyiy ero BhICIIET0 OKCUAA.
Kakoii xapakrep nposiBJIsI€T 3TOT OKCU?
[To xakoMy MpHU3HAKY TPYIIIBI AJIEMEHTOB JEJNAT Ha MIaBHYIO U MOOOYHYI0?
9. IloueMy XpoM U cepa HaXOIATCS B OJHOM IpyIIIe, HO Pa3HbIX NOArpynnax?
Tecm 2

*

3ansTue 4.
AyauTopHas pa6oTa: rpynnoBoii onpoc, pemeHue 3a1a4 y 10CKH
XuMu4YecKas cBA3b
Kaxue Tumbsl XuMU4uecKoil CBSI3HM BbI 3HAETE?
Kakue u3 HUX IpOsBIISIOTCS B IPOCTHIX BellecTBax? B cinoxHbIX?
OObscHUTE MEXaHN3M 00pa30BaHUsI MOHHOM CBSI3U HA MIPUMEPE XJIOpUIA HATPHUS.
Kakue cBs3u Ha3bIBalOT KOBAJIEHTHBIMU?
Kaxue mexanu3mbl 00pa3zoBaHusi KOBAJICHTHOU CBsI3U BbI 3HaeTe? Kak oHu peanusyrorcs?
[TpuBenuTe mpuMepsl 00pa30BaHUs KOBAJIEHTHOM CBS3H MO0 OOMEHHOMY MexaHu3my. 1o
JIOHOPHO-AKI[EITOPHOMY.
Kak oTnnunTth KOBaJ€HTHYIO NOJISIPHYIO CBA3b OT HOHHOM?
7. Kaxue cBsizu Ha3bIBAIOT G-CBA3sIMU? m-cBsA3siMU? Kak oHu oOpasyrorcsa? Kakue cBs3u
o0pa3yroTcs nepBbIMU?
8. Kakue cBsi31 Ha3bIBAIOT BOJOPOAHBIMU? B KaKMX COCIMHEHMSIX OHU PEATU3YIOTCS ?
[IpuBenuTe npumepsl.
9. Kakue cBsi3u 00pa3yroTCs B BEIIECTBAX MOJICKYJISIpHOTO cTpoenus? [lepeuncnure BUabI
cBs3el Ban nep Baanbca.

Nk W=

.°\

3auarue 5

AymuTopHas padoTa: rpynmnoBoii onmpoc, pelmeHue 3a1a4 y 10CKH
«MeTox BaJIeHTHBIX CBsI3€ii»

—

CdhopmynupyiiTe OCHOBHBIC TTOJIOKEHHS TEOPUN BAJTCHTHBIX CBS3CH.

2. KaxoBo mpocTpaHCTBEHHOE TMOJIOKEHUE BOKPYT IEHTPATHLHOTO aToMa MOJICKYJIBI JIBYX, TPEX,
YEThIpEX, MATH, HIECTU AIEKTPOHHBIX map?

3. CdopmynupyiTe OCHOBHBIC TOJIOKEHHSI MOJICIIA THOPUIU3AIMKI aTOMHBIX OpOHWTANIeH ISt

OO0BSICHEHHS TPOCTPAHCTBEHHON KOH(UTYPAITUH MOJIEKYIL.



4. KakoBO NPOCTPAHCTBEHHOE MOJIOKEHHUE B aTOME Sp-, SP°-, Sp’- THOPUIHBIX OpOUTANIEH?
Kakoit Tun rubpuamzanuu opOUTalell LEHTPAJIbHOrO aTroMa HaumOojee BEeposATeH IS
monekyn CHs, NHs, H>O; BH3, BeF,?
6. OObwscaure paznuuue cTpykTyp monekyn BCl; u NCl; .

Konumponvnas paboma

W

3ausarue 6

AynuTopHasi padoTa: rpynioBoi onpoc, peleHne 3a1a4 y 10CKH
«MeTtoa MoOJIeKYJISIPHBIX OpOUTAJICI»

—

CdhopmymnupyiiTe OCHOBHBIE TOJIOKEHHS TEOPUU MOJIEKYIISIPHBIX OpOuTAalelt.

Kakue opOuTtanu B aToMe IPUTOIHBI JIJIs1 00pa30BaHMs G-CBSI3CH?

3. TloctpoiiTe SHEPreTHUEcKyl0 auarpaMMy M paclpeieiuTe 3JEKTPOHBI MO OpOuTaIsIM
MoJtekyibl Bogopona. Mona H,". OnuHaKoB I MOPSIOK CBA3K B OTHX dacTunax? Kakas us
HUX ycTON4MBee?

4. TlocTpoiiTe HSHEPreTHUECKYI aMarpaMMy H pacIpeiesuTe OJJIEKTPOHBI IO OpOUTaIsIM
Mosiekyisl N,. PaccunraiiTe mopsaoK CBsI3U B MOJIEKyJe. YTO MPOU3OUIET, €CIIN Y MOJIEKYJIBI
OTHATH OJVH 3JIEKTPOH? ByneTr nu Takas yacTuIa yCTOMYUBOM?

5. TloctpoiiTe SHEPreTMUEcKylo0 auarpaMMmy M paclpeieiuTe 3JeKTPOHBI MO OpOuTaIsIM

MoJsekyibl Fo. PaccuuTaiite mopsiiok CBSA3U B MOJIEKYJIE.

Koumponvuasa paboma

N

3aunstue 7
AyauTopHasi padoTa: rpynmnoBoii onpoc, peuieHune 3a1a4 y 10CKH
«OCHOBBI XUMHY€ECKOH TEPMOIUHAMMUKI)
1. DKk30 W sHAOTEpMUYECKHE peakuuu. DHTanbnus. [IpaBwia HamucaHus TEPMOXUMHUUECKUX

peakuuii. 1 3aKOH TEpMOAMHAMHUKH.
2. CranaapTtHas TerioTa oopa3oBaHus BemiecTB. OyHKIIUK cOCTOsIHUSA. 3aKkoH [ecca.
CnenctBus u3 3akoHa ['ecca. TernoBoit 3 GeKT XUMHUUECKON peakIu.
3. DHTponus Kak GyHKIUA cocTosiHUA. CheacTBus u3 3akoHa ['ecca. DHTponus peakuuu. 2
3aKOH T€PMOJUHAMUKH.
4. Oueprust ['n60ca kak KpUTEpHil CaMOTPOU3BOJILHOCTH TIpoIiecca.

3ausaTue 8

«OKHCINTEIHLHO-BOCCTAHOBUTEIbHBIE PeaKIuu»
OHpeZ[eJ'H/ITe CTCIICHBb OKHCJICHUA XUMHUYCCKHUX 3JICMCHTOB:
PbOZ, KC103, CI'C13, Ca(HSO4)2, KMI]O4, COz, Csz, N32CI'207, HzOz.
Hpouecc IIOBBIIIICHUSA CTCIICHU OKHCJIICHUA — 3TO
Hpouecc IIOHMKCHUS CTCIICHU OKHCIJICHHUA — 3TO
Okucnumeny -

Boccmanoeumens -

Kaxmne u3 YKa3aHHbIX BCIICCTB IMPOABJIAIOT TOJIBKO OKHCJIHNUTCIIbHBIC, TOJIBKO
BOCCTAHOBHTEJbHbIE, KaK OKHCIUTEIbHbIE TaK M BOCCTAHOBUTENIbHBIE CBOMICTBA (3a cYeT aTtoma
MOTYEPKHYTOIO 3JIEMEHTA):

KMnO; - ; MnO,; - ; NaxSOs - ;  KI- ;
PH; - ; NaxS - 3 Vo0s - ; HNOs - ;
Knaccudukanus OBP:
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OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIH IIOTCHIIUAJI (CTaH[[apTHBIﬁ 3JICKTpOI[HLII71 IIoTCHIHAaI,
OBI]I, 0°) -

Yem nonoxutensHee sBennunna OBII, Tem 6onee
CBOWCTBA IIPOSIBIISCT dbopma,;
Uewm otpuniatensHee BenmnuuHa OBII, Tem 6onee
CBOWCTBA IIPOSIBIISACT dbopma,;
Onextpoasmwkymas cuna (31C) OBP onpenensercs no hopmyrne
Hanpasnenue npotexanust OBP onpenenser Benuunna
peakis BO3MOXKHA, €CIIn

3ansTue 9
PyGexxnasi koHTpobHas padora Nel

Monyas 2 (2 cemectp)
3ansTue 1
AymuTopHasi padora: rpynmnoBoi onpoc
Teopusi Bepuepa. HomeHnk/1aTypa KOMILIEKCHBIX CO€NHEHUI

I. Teopust Bepuepa. Ilonstue koMmiuiekcooOpazoBaresns, JUraHaa, KOOPJUHALUOHHOTO
yucia. BHyTpeHHsis U BHemHsAs cdepa. 3apsii KOMIUIEKCHOTO HMOHA WU LEHTPAJIBbHOIO aroMa.
HcTopus OTKpBITUS KOMIUIEKCHBIX COEIMHEHUM.

2. Hanumure ¢opmynsl KOMIUIEKCHBIX coenuHeHHil: rekcanuanodeppat(ll) kamus,
xsopua terpaammunamenu(1l), rerpaammunruiatuna(ll). Hanummre ypaBHeHHsS AMCCOLMAIIMM ITHX
COEIMHEHHH B BOAHBIX pacTBOpaXx.

3. K KakuM THIaM KOMIUIEKCHBIX COeIMHEHUI oTHOCATCS rekcanuanodeppar(ll) xamus,
xsiopun rerpaammunmenu(1l), rerpaammunnnatuna(ll)?
4. Kakue cBs3u peann3yroTcs B KOMIUIEKCHBIX COCIUHEHMSX ?
5. HazoBuTe neHTpasibHBIII HMOH B KOMILIEKCHOM coequHeHuH rekcaunanodeppar(ll)
kanus. YeMy paBHO KOOPIMHALMOHHOE YUCIIO JKEJI€3a B 9TOM COCIUHEHUN?
6. Hucconmanus KC no tTuny cuiabHBIX 3JIEKTPOIUTOB.
3ansTne 2

«KoMIuiekcHbIe cOeTHHEeHUsD)
1. Kakue coenrHeHMs Ha3bIBAIOT KOMIUICKCHBIMU?
2. Kak puccouunpyror KC?
3. OnuiuuTe OCHOBHBIE MOJIOKEHUS Teopun BepHepa
4. JaiiTe Ha3BaHMs KOMILJIEKCHBIM COE€IMHEHUSIM

3auarue 3
AynuTopHasi padoTa: rpynmnoBoii onpoc, peiieHne 3a1a4 y 10CKH

Onucanne KOMILIEKCOB ¢ MO3ULMIT TEOPUH BaJEHTHBIX CBsI3eii
Kakue cBs13u peanusyroTcs B KOMIUIEKCHBIX COCTUHEHUAX?
[To xakoMy MeXaHU3My OHH 00pa30BaHbI?
KTo siBNsIeTCS ak1enTopoM B KOMITIEKCHBIX COEAUHEHUSIX ?
CdhopmynupyiiTe OCHOBHBIC TIOJOKEHHSI TEOPHH BAJICHTHBIX CBS3CU JUIST OOBSCHEHHS
oOpasoBanus u crpoenuss KC?
Uem oObsicHsIeTCS 0Cc00asi CKIIOHHOCTH d-31eMeHTOB K oOpa3zoBanuto KC?
Kakue tunmbl rubpuaM3anvym BCTPEYAIOTCS B KOMIUIGKCHBIX —coenuHeHMAx? Kakum

i e
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MHOTOTPaHHUKaM OHU COOTBETCTBYIOT?

7. Kakme mpoctpancTBeHHBbIe KoH(urypamuu KC MOTyT COOTBETCTBOBAThH JAMAaMarHUTHBIM
voHaM ¢ korpuryparueii d'°, d*, d°? Buytpu- nnu BHenneopouTanshbie 3t KC?

8. CocraBbTe ypaBHEHHME peakinil B3auMmopencTBus amdorepHoro ruapokcuna xpoma (III) c
KUACIOTaMU M 1ienodaMu. Kakue KaTHOHHbIE M aHUOHHBIE KOMIUIEKCHI NMPH 3TOM MOTYT
obpazoBarbcs?

9. Hcnonn3ys meron BC, 00bscHUTE CTpOEHUE 3TUX KOMIUIEKCOB, YUHUTBIBAsl, YTO MAarHeTHU3M
UX OTBEYAET TPEM HECTIAPEHHBIM 3JIEKTPOHAM.

Pewenue mecma

3ansaTue 4
AymuTopHas padora: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKH

Onucanue KC ¢ no3unuii Teopuu KPUCTAIIHYECKOTO MOJIs

OCHOBHBIE MOJIOKEHUS TEOPUH KPUCTAIIINYECKOTO MOJIS.

Pacmiernnenue opburaneil B OKTadAprueCcKoOM IMOJIe JIMTaH/IOB.

Pacmennenue opOuTaneit B TeTpad[puueCcKoM TOJIe JIMTAHO0B.

[TapameTp paciiernyieHus: ¥ SHePTUs CTAOMIN3ANN KPUCTALTUIESCKUM TI0JIeM JTUTaH OB.
CHeKTpoXuMUYeCKUi psifl. JIMraHapl CUIILHOTO U CJIa00TO TOJIS.

Maruuthsie coiictBa KC ¢ mo3unuii TeOpuu KpUCTaUIMYECKOTO MOJIS.

[IBeTtHOCTH coenunenuii KC ¢ nmo3unuii Teopun KpUCTaLIMYECKOTO OIS,

Jlns mona rexcaakBatutana (III) ompenenuts DCKII, MarHuTHBIE CBOMCTBA M IBETHOCTH

3TOr0 KOMIUIEKCA.
Pewenue konmponvHoi padomul

XN R

3ausaTHe 5
AyauTopHasi pa0doTa: rpynmnoBoii onpoc, peuenue 3a1a4 y 10CKH

Metoa moJiekyJsipHbIX opouTadieii B onucanun KC (Teopust moJist Iuranaon)

OcnosHbIc ntonoxenus TIIJI

DHepreTuyeckas JuarpaMma Jiisi OKTa3JpuueCKoro KOMILIEKCa
[Tapamerp pacwmennenus B TILJT

Marnautasie cBoiictBa KC ¢ mosumumii TI1JI.

[Betnocts coequnenuit KC ¢ mozummit TILI.

JlocTonHcTBa MeToa.

AN e

3anstue 6
AyauTopHasi paboTa: rpynmnoBoii onpoc, peueHme 3a1a4 y 10CKH

XuMuYecKoe paBHOBeCHe B pacTBopax, coaepskamux KC
1. Xumnueckoe paBHoBecue. Koncranta paBHoBecusa. Kouctanta Hectolikocth KC B
pactBope. Koncranra ycroitunBoctu KC.
2. Crynenyaras nuccouunanus KC.
Peaknuu 3amelenus IMrasaos.
4. PactBOpeHHE U 00pa30BaHUE OCAIKOB.
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3ansarue 7
AymuTopHasi padoTa: rpynioBoii onpoc, peleHue 3a1a4 y 10CKH
Pemenne pacueTHBIX 3aday Ha 0O0pa3oBaHHME U PACTBOPEHHE OCaTKOB C 00Opa3oBaHUEM
KOMIUJIEKCHBIX COEIUHEHHI



3anstue 8
Py6exxnast konTponbHast pabota No2

IIprMepbI KOHTPOJILHBIX 3aaHUH 10 « BBeleHHI0 B ClIEUATBHOCTD)

IIpuMepsI TECTOBBIX 3aJaHUH /ISl TEKYLEr0 KOHTPOJIsI 3HAHUI CTY/ICHTOB
MOIVYJIb 1
Tecr 1
Tema: «OcHOBHBIE KJIACChI COETMHECHHII»

Bapmuanr 1

1. Kakue u3 IMMPUBCACHHBIX HUXKC OKCUAOB OTHOCATCA K OCHOBHBIM OKCI/II[aM?

A)SO;  B)CaO B)Cr,0; T)CO TDNa,0
2. KaKI/IC U3 MPUBCACHHBIX OKCUIOB B3aHMOIlCﬁCTByIOT CcO I_I_IeJ'IOLIaMI/I?
A) SiO, B)ALO;  B)NO rCcaO  O)N,0

3. Kakue u3 npuBeaeHHBIX HUKE OCHOBAHUH SBJSAIOTCS LIeJI0YaMu?

A)KOH B)Fe(OH). B) Mg(OH), TI')Ba(OH), /) Zn(OH),
4. Kakue 13 NpuUBEICHHBIX HUKE KUCIIOT SIBISIIOTCA TPEXOCHOBHBIMU?

A)H; POs b) HsP,O; B) H;AsOs T')H, SO, ) H;PO,

5. AHTUAPHUIOM KaKUX KUCIIOT siBisieTcst PoOs ?
A)H; PO; b) H/P,O; B)H;PO, TI') HPO;  J) H;PO,

6.Kakue 13 yka3aHHBIX KHCIOT 00pa3yroT KUCIbIE CONn?
A)H; POs b) HsP,O; B) H;PO, T')H, SO, M) H;PO,

7. Kakue u3 ykazaHHBIX CO€IMHEHUN OTHOCATCS K KUCIIBIM COJISIM ?
A)Na,H PO; b) K;H.P,O; B)KH SOs T')CaSO, 1) CaOHNOs;

8. Kakast u3 HmKenpuBeIeHHbBIX (JOPMYJT COOTBETCTBYET XJIOpaTy Oapusi?
A)BaCl, B)Ba(OCl), B)BaCl,O I') Ba(ClOs), ) Ba(ClO4),

9. Kakue u3 ykazaHHBIX HUXKE BEIIECTB PEArupyIOT C COJMSTHON KUCIOTOM?

A)Zn B)Cu B)C I’)BaO 1) SiO,  XK) AgNO;

10. B pacTBOpe Kakux BEIIECTB JaKMyC UMEET CUHUMN 1IBET?

A)Na,O B)CLO; B)BaCLO I') Ba(OH), J1) NH;

Tecr 2
Tema: «Ilepnonnueckuii 3axkon {.M.Menneneesa. Ctpoenne atroma»

Bapmuanr 1

1.CKOIBKO 3JIEKTPOHOB HAXOAUTCS HA YPOBHE € n=35 ?
A) 2 b) 8 B) 18 )32

2. Kakoli mogypoBEHb 3aMOJHAETCS B aTOME TTOCJIE TOAYPOBHS Sp ?
A) 6s b) 5d B) 4d I) st

3. CKOJIbKO MPOTOHOB B AJIp€ aroma 30J10Ta ?
A) 79 b) 118 B) 197 I 276

4. CxoJbKO HEHTPOHOB B sIIpe aToMa HanboJee pacpoCTPAaHEHHOTO H30ToIa BoJib(pama’?

A) 74 b) 110 B)184 I') 258

5. K KakoMy CeMeNCTBY OTHOCHTCS DIIEMEHT C DIIEKTPOHHON KoH(urypanmii ... 4s3d*?
A) s b) p B)d Nf

6. KakoBa anextponHas koHpurypamus nona Ca
A) 3s*3p° B) 3s?3p%4s® B) 3s* 3p* I') 3s*3d?

7. CKOIbKO HECTIapEHHBIX JEKTPOHOB COJIEPKUT HEBO3OYKICHHBIN aTOM MeIH ?

29



A) 2 b) 1 B)3 o0

8, Kakyro MakcMMaJpHyI0 BAJIGHTHOCTb MOXKET IIPOSBIIATH dJIEMEHT PEHUI?

A) 6 b) 2 B) 8 7

9. KakoBa (popmyna BOJOPOTHOTO COETUHEHUS DJIEMEHTA C OPSAIKOBBIM HOMEPOM 157
A) OH; b) OH, B) OH, I') OH

10. Kakast u3 KuUCIOT sBIsieTcs 60see CUIbHON KUCIOTON?
A) cepoBoaopoaHas b) cepuas B) cepHucras I') xnopHnas

Kontponbnas padora Nel
TeMa «XHMHUYeCKasi CBA3b)»
Bapmuanr 1

[Ipoananu3upoBaTh XUMUYECKYIO CBs3b B BemlecTBax: H,, BeCl,, BaCl,, H,SO..
2. OmnpenenuTs CTENEHb OKUCIEHUS U BaJIEHTHOCTH AJIeMEHTOB B coequHeHusx: HiPOs, H3PO,,
KNO3, KzCI'zO7.
Vcnonb3yst MeTO/ BaJIGHTHBIX CBSA3EH, ONPEIEITUTh reoMeTpHio MoJieKybl BeCl,.
4. Vcnonb3ys MeTO MOJIEKYISIpHBIX OpOuTaseil, onucarh XUMHUYECKYIO CBs3b B Mosiekyne CO.

—
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KonTpoabnas padora Ne2
Tema «OKHCINTENTbHO-BOCCTAHOBUTEJIBHBIC PeaKIINID)

1. VYpaBHATH peaklMy METOAOM MOJIypeaKui
HNOz + KMHO4 + HzSO4: HNO3 +2MI’ISO4 + KzSO4 + HzO
FCS+HNO3:FC(NO3)3+H2SO4+NOQ+H20
Cl, + NaOH = NaCl + NaClO; + H,O
MHSO4 + KBI‘O3 + KOH = Kle’lO4 + KBr+ KQSO4+H20
2. Paccumntats JJIC mpormecca, caenaTh BBIBOJ O BO3MOXHOCTH €r0 MPOTEKAHUS B MPSIMOM
HaIpaBJICHUU:
H,O, + HCIO =HCI + O, + H,O
2HJO3 + 5H202 = Jz +502 + 6 Hzo

PyGexnasi koHTpobHas padora Nel

BAPUAHT 1
1. Ha3Bath BemiecTBa u HanucaTh ux rpadudeckue Gopmyisl: Ba(NO,),, AL(HPO,);, CrOHSO,
2. [lpuBeaute GpopmynrpoBky [leprnoamueckoro 3aKkoHa XUMHYECKUX JIEMEHTOB B PEIAAKIMU
.. .MenneneeBa. Halinute aromHyto Maccy siemenTa Ne 50, mpuBeauTe 3JIEKTPOHHYIO
KOH(UTYpAIUIO 3TOT0 aToMa. VICromb3yst aTOMHBIE MAacChl PSIZIOM CTOSIIINX JIEMEHTOB,
MPEJICKaXKUTE CBOMCTBA 3TOTO JIEMEHTA U €T0 COeTMHEHUH.
3.KakoB Tun cBsI3M B MOJIEKYJax BOJbI, 030Ha, xyopuja kainsius? [louemy? M3o00pasute mo
Metoxy BC cTpoenne MoiekyIbl BOJBI U Ha €€ MpUMepe MOKKUTE CYITHOCTh BOJOPOAHOM CBSI3U.
4. Haliute MOJIEKYIISIPHYIO MacCy M TUIOTHOCTB TI0 a30Ty CMeECH, cocTosmieit u3 50 o00beMHBIX %0
xyopa, 25 % - yrnekucnoro rasa , 5% - azota u 20% - CepHHCTOrO rasa.
5. IlpuBenuTe ypaBHEHUS pEAKLUN CIEAYIOIUX IPEBPALLECHUN:
Al — NaAlO,— Al(OH);—AICl; — Al(OH),Cl—Na[Al(OH)]
VYkaxuTe ycioBus NPOTEKaHUS pEaKIIUM.
6. B mporiecce monmyueHus aMmMuaKa U3 CMECH BOJIOPOJIa U a30Ta CO CTEXHUOMETPUIECKUM
COOTHOIIIEHHEM JIaBlieHHE B peaktope ymnano Ha 10%. HaliaguTte cocTaB moirydeHHON MOCIE peakiuu
ra3oBoii cmecH ( B % 1o 00bEMYy).



7. Kakune cony Ha3bIBalOTCS HOPMAJIbHBIMU WIH CPEIHUMU, CMELIAHHBIMU U IBOMHBIMHU.
[IpuBenuTe mpUMepbl U METOBI UX MOTYUYEHHUS.

8. Jlokaxurte, 4TO B CTaHIAPTHBIX YCJIOBUSAX OPOMOBOAOPOJHASI KUCIOTa HE MOXKET BBICTYIATh B
Ka4yecTBE BOCCTAHOBUTEIS IO OTHOIICHHUIO K coeanHeHusM xemnesa(Ill).

MOAVYJIb 2
Tect Ne3
Tema «OCHOBHBIE MOJIOKEHNUSI TEOPUH KOMILJIEKCHBIX COETMHEHUID)
BAPUAHT 1

1. Onpenenuts 3apsa komriekcooopaszoparens Fes[Fe(CN)e]s

Otser: a) 3 0) 4 B) 6 r)2

2. B xakoM coeMHEHUH KOMILIEKCO00pa30BaTesh MPOSBIISET KOOPAUHAIIMOHHOE YUCIO PABHOE
6?

Otgert: a) K,TiCls  6) [Ag(NH3):]Cl B) [Cu(H,0)4]SO4H,O

3. Yka3ath XuMu4eckue (HopMyITbl KOMIUIEKCHBIX COSTMHEHU:

1. T'mapoxcun terpaammunmenu(ll) 2. rexcanmanodeppar meau(Il)

Otget: a) Cuy[Fe(CN)s] 6) [Cu(H.0)4](NOs), B) [(Cu(NHs3)4](OH),

r) [Fe(NO)SO4]

4. YKaXWuTe COCTUHCHHE, JUIi KOTOPOrO XapaKTepHa reoMeTpudeckas m3omepus. M3oOpasure
IIUC- U TPAHC-U30MEPHI.

Otgert: a) [Fe(NO)SO4] ©6) [Pt(NH3).CL,] B) [Na,TiCls]

5. JleiicTBHe KakMX W3 HMOHOB BBI3BIBACT BBINAJCHUE OCAJKa W3 PACTBOPOB KOMILICKCOB:
[Pt(NH:),Cl,], Kis[PtClg], [Pt(NH:)s]Cls

Ortser: a) SO~ ©0)Ag" B)OH

6. Vcxons u3 BETMYMH KOHCTAHTBI HECTOMKOCTH, YKKHUTE, KAKOH U3 YKa3aHHBIX KOMILICKCHBIX
WOHOB SIBIISICTCSI HAUOOJIee MPOYHBIM. 3aIUIIINTE YPAaBHEHUE JUCCOIMAINN KOMIZICKCHOTO HOHA.

Ortser: a) [Cd(NH;)4]* Kieer. = 11107

0) [CA(CN),]* Kieer. = 1,4 107"
B) [Ag(CN).] Kieer. = 11107

Konrponbnas padora Ne3
Tema «Teopust KpUCTAIINYECKOTO MO
BAPHUAHT 1

1. Z[aﬁTe OIMPECACIICHUC TIOHATUIO «IIapaMETp PACHICIUICHUI. OT dYero 3aBHCHUT napameTp

paciuerienusi? OJMHAaKOB JIM OH B OKTa3IpUUECKOM U TETPA3IPUUECKOM OKPYKEHUU JIUTaHA0B?
2. TlocTpoiliTe auarapamMmy 5>HEPreTHUYECKHX YPOBHEW IO TEOPHH KPUCTAIIIMYECKOrO MO

JIUTAH/IOB U MOKAKUTE, KaK 3acesieHbl d-opOuTany noHa-KOMILIEKCOOOpa3oBaTeis B CICAYIOIINX
caydasx: d’, oKkTadapuyecKoe I0Jie, HM3KOCIMHOBLIM KoMIuiekc, d’, OKTasApuyYecKoe Moe,
BI)ICOKOCHI/IHOBBII\/'I KOMIIJICKC.

Konrtpoabnasi padora Ne4
Tema «Metoxa BajleHTHBIX cBsi3eil. MeToa MosIeKy/JISIPHBIX OpOUTAIeI)
Bapuanr 1

1. HWon [Ti(H,O)s]* muMeeT oaMH HeCHApeHHBIH 3IeKTpoH. M300pasuTh €ro 3IEKTPOHHYIO
KOHGUTYpalMi0 ¥ Ha3BaTh aknentop. KakoBa reomeTpuueckas KOH(PUTYpaIUs 3STOTO
komIuiekca? OTBET AaiiTe UCXOS U3 METO/1a BaJICHTHBIX CBA3EH.



3. TloctpoiiTe 3HEpreTUYECKyIO AMarpaMmMy MoJeKyIsipHbIX opouTaneit komrmiekca [ Co(NH;)6|Cls.

PyGexnasi koHTpoibHast pabGoTa Ne2
BAPHUAHT 1

1. 3akOHUMTE MOJIEKYJIIPHOE M COCTaBbTE IMOJTHOE MOHHOE U COKPAIEHHOE HOHHOE YPaBHEHUS
JUISL peaKUi C y4aCTUEM KOMIUIEKCHBIX COCIMHEHUMN:

[Cu(NH;)4](OH), + H,S =

Co(OH), + NH,OH =

Na3[Ag(8203)2] + NaQS =

2. Boruncants koHueHTpanmio noHoB kaamus B 0,1 M pactBope K,[Cd(CN)s], comepkariem,
Kpome Toro, 6,5 r/m KCN.

3. Ilpu kakoil KOHIIEHTpaIlMu MOHOB xjopa HauHeTcs BwimageHue AgCl uz 0,1 M pactBopa
[Ag(NH3):]NO;, cogepskarero 1 moibs ammuaka Ha 1 11 pactBopa?

4. Ilpomsoitner nu oOpa3oBaHue ocaaka woauaa cepedpa, ecau k 1 1 0,01 M pactBopa
K>Ag(CN);, conepxamemy 0,02 mons KCN, go6asuts 1:107° Mo KI?

5. TloctpoiiTe JHEpPreTUYecKyr JAuarpaMMy MOJIEKYJSIPHBIX — opOuTajeil  KomIuiekca

K5[Co(CN)s]. Kakumu cBoiicTBamMu 007a/1aeT STOT KOMIUIEKC C TMO3ULIUNA TEOPUU TOJS
JIMTaHg0B?

4.3. PeliTHHIr-mjian

Pelitunr-nnan npusBourcs B [Ipunoxenun 2



5. YueOHo-MeTONMYeCKOe M HH(OPMAITMOHHOE o0ecredeHne T CUMILITHHBI

5.1. IlepeyeHb OCHOBHOW ¥ [ONOJHUTEJIBHON Y4YeOHOM JIMTepPaTypsbl,
He00X0AMMOM 1JIs1 0CBOCHHS THCHUIINHBI
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3. bymak E.b. O6mas xumus. [DnekTpoHHBIN pecypc]: yuedHoe nocobue/ E.A bymsak. — CII6.-
Jlanp -2011.-384 c. http://e.lanbook.com/
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«Axagemus», 1999 r.

14. Cruueia B.U., Mapteinenko JI.H. Heopranuueckas xumus. Y.1: Yue6uuk. — M.: U3a-Bo
MI'Y, 1991. — 480 c.

15. Cnuuea B.M., Mapteirenko JI.H. Heopranmueckas xumus. Y.1: YueOuuk. — M.: U3n-Bo

MI'V, 1994. — 624 c.

5.2. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTepHET» M MPOrPAMMHOI0 00ecnevyeHus1, He0OXOAUMbIX [IJIS OCBOCHUS
AUCHUILTHHBI

1. DnexTponHas 6ubnuoreynas cucrema «9b baml V» - https:/elib.bashedu.ru/

2. DOmnexktpoHHas OuUONIMOTEYHass CHUCTeMa «YHUBEpPCUTETCKas OuUOIMOTeKa OHJaH» -
https://biblioclub.ru/

3. DnexTpoHHas OubIMoTeYHas cucTeMa u3atenberBa «Jlauby - https://e.lanbook.com/

4. DnekTpoHHBIH Katajor buomuoreku baml'y - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas bas3bl nanHbix EastView (ocTynm K 37€KTPOHHBIM Hay4HBIM JKypHalam) -
https://dlib.eastview.com/browse



http://e.lanbook.com/
https://dlib.eastview.com/browse
http://www.bashlib.ru/catalogi/%20%20
https://e.lanbook.com/
https://biblioclub.ru/
https://elib.bashedu.ru/
http://e.lanbook.com/
http://e.lanbook.com/

6. Hayunast snexkrponHas OubOnuorteka - elibrary.ru  (ZocTynm K 3J€KTPOHHBIM HayYHBIM
XKypHanam) - https:/elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. oroBop Ne 104 ot
17.06.2013 r. JIunensuu 6eccpouHbie

8. Microsoft Office Standard 2013 Russian. [loroBop Ne 114 or 12.11.2014 r. JluueHsuu
OeccpovHbIe

9. Kaspersky Endpoint Security mis 6usneca - Cranmaptaeiid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok aeiictBus aureH3uu 10 25.09.2019

10. Linux OpenSUSE 12.3 (x84 64) GNU General Public License

11. Cucrema nientpanuzoBanHoro tectupoBanus baml'y (Moodle). YauBepcanbHas
obmecTBenHas nuneH3us GNU



https://elibrary.ru/projects/subscription/rus_titles_open.asp

6. MaTepuaJibHO-TeXHMYecKas 0a3a, He00XoaMMas 1JIsl OCYIeCTBICHHSA

06pa3OBaTean0r0 npouecca mo IMmCIuIJInHe

1. yueOHBIC ayIuTOpHHU JIsI

NpoBeJeHUus 3aHATUHI
CEMUHAPCKOro THHA:
naboparopust Ne 401
(xumax KOpIyc),
nabopaTopus No 421

(xumaxk xopiryc).

2. y4eOHas aymMTOpHA IJIsI
NpoBeeHUus] TPyNIOBBLIX H
HHIUBHUIYAJIBHBIX
KOHCYJIbTAIMIA:

aymutopuss Ne 405 (xumdakx
KOpITYC), ayUTOpHS
Ne311(xumdbak KOpITYyC),
aymaropusi Ne  310(xumdax
kopmyc), ayautopuss Ne 305
(xumax kopmyc),

3. yueOHast aynuropusi AJst
NpoBeleHUs] I'PYNNOBLIX H
HHAUBUAYAJIBHBIX
KOHCYJBTALMNA: ayTUTOpHUs
No 405 (xumdak Kopiryc),
aymaropusi Ne311 (xumdax
kopmyc), aymutopus Ne 310
(xumdak KopIyc), ayIuTOpHsI
Ne 305 (xumodak xkopmyc),
aymatopuss Ne 001 (xumdax
kopmyc), aymaropusi Ne 002
(xumak KopITyc), ayIuTopus
Ne 006 (xumdax Kopmyc),
aymutopuss Ne 007 (xumdakx
kopmyc), aymaropusi Ne 008
(xumdax xopryc)

4. yueOHasi aynuTOpHUs JJIsl
TEKylIero  KOHTPOJsI |
NPOMEeKYTOUHOM

arrecraumMm: aymuropus Ne
405  (xumdak  Kopmyc),
aymutopuss  Ne311  (xumdak
kopmyc), aymuropus Ne 310
(xumMdax KopITyc), ayTuTOPHs
Ne 305 (xumdak xkopmyc),
aymutopuss Ne 001 (xumdax
kopmyc), aymaropusi Ne 002
(xumak KopIyc), ayIuTopus
Ne 006 (xumdax xKopmyc),
aymaropust Ne 007 (xumdax
kopmyc), aymuropusi Ne 008

Aynuropus Ne 405

Yuebnas MeOenb, y4YeOHO-HATIAIHBIE IOCOOWS,
JIOCKa, HOYTOYK, MyJIbTHMemua-mpoekrop Mitsubishi
XD3200U, »skpan c¢ anekrpornpuogoM 300*400cm
Spectra Classic.

AymuTopus Ne 311

VYuebnass Mebenb, yueOHO-HamIAHBIE TOCOOUS,
nmocka, HoyTOyk, mpoekrop Mitsubishi XD 600U,
9KpaH ¢ anekTponpuBoaoM Projecta 183*240cm Matte
white.

Aymutopus Ne 310

VYuebnass MeOenb, yueOHO-HamIAHBIE TOCOOUS,
J0CKa, HOYTOYK, MyJbTUMenua-npoexkrop Mitsubishi

EW230ST, oskxpan wHacrenusii Classic Norma
244*183.

Aymutopus Ne 305
Yuebnas MeOenb, y4IeOHO-HATIAIHBIE IOCOOWS,
J0CKa, HOYTOYK, MyJbTUMenaua-npoexkrop Mitsubishi
EW230ST, okpan wnactenneii Classic Norma
244*183.

JlaGopaTopus Ne 401
Yuebnas MeOenb, y4eOHO-HATIAMHBIE IOCOOWS,

JIocka, OaHsi BojgHas, Bechl aHaauThueckue Leki
B2104(100*0.001 r), Becsr BK-600 nabopaTtopHble
(600*0,01 1), cucremusIii 610K KoMMBIOTEpa Pentium
4 2.0A/GigaByte GA-8LD533/512Mb/4
0.0Gb/FDD/ATX. nuctumnstop J12-4.

JlaGopaTopust Ne 421

YuyeOHast wmeOenb, y4eOHO-HADAHBIE TOCOOWMS,
nocka, Becel BK-600 maboparopusie (600*0,011)

Aynutopus Ne 001

YueOHas meOenb, yaeOHO-HATIIAIHbIE TTOCOOUs, JOCKa
Aynutopus Ne 002

YueOHas meOenb, yaeOHO-HATIIATHBIC TTOCOOUS, JOCKa
Aymutopus Ne 006

YueOHas meOenb, yaeOHO-HATIISTHBIC TOCOOUS, JOCKa
Aynutopus Ne 007

YueOHas MmeOelb, yueOHO-HATJISIHBIC TIOCOOUS, JOCKa
Aynutopus Ne 008

YueOHast MmeOelb, yaeOHO-HATITHbIC TTOCOOUS, JTOCKa

1. Windows 8
Russian.
Windows
Professional &
Russian
Upgrade.
Horosop Ne 104
or 17.06.2013 r.
JInnensun
OeccpoyHbIe

2. Microsoft
Office Standard
2013  Russian.
Horosop Ne 114
or 12.11.2014 r.
JIntien3un
OeccpouHsbIe

3. Kaspersky

Endpoint
Security TUTS
OusHeca -
CranngapTHBIiL.
Horosop
Ne31806820398

or 17.09.2018 r.
Cpoxk  neHcTBuUs
JUICH3UH bi (6]
25.09.2019

4. Cucrema
LECHTPAIN30BaHH
oro
TECTUPOBAHHS
bamly
(Moodle).
YHuBepcanbHas
o01ecTBeHHAS
munenzus GNU

5. Linux
OpenSUSE  12.3
(x84 64) GNU
General Public
License




(xumak KopIyc), ayIuTopus
Ne 004 (xumdak xopmyc),
aymaropust Ne 005 (xumdax
KOPITYC).

5. NoMeneHus 1A
CaMOCTOATEIbHON PadoThI:
yuTanbHed  3anm Ne 1
(TmaBHBIH KOpITYyC),
gUTAIBHBINA 3271 Ne2 (dusmar
KOpIyc-y4eOHoe),

YUTAJGHEIA  3a1  Ne 5
(rymMaHUTapHBINA KOpIyc),
YATAJBHBEIA 3a1 Ne 6
(y4ueOHbIit KOpITYyC),
gyuTanbHBIA  3a1  Ne 7
(TyMaHUTapHBIN KOpIycC),
naboparopust Ne 418

(xumax xKopIyc)

6. NoMeLIeHne st
XpaHeHust u
NpopUIAKTHYECKOI0
00CTy:KMBAaHHAA  y4eOHOTO
000py10BaHUA:

naboparopust Ne 416

(xumdak KopIyc).

Aynutopus Ne 004

YueOHast wmeOenb, y4eOHO-HADIAHBIE TOCOOWUS,
nocka, kommyTtatop HP V1410-24G, nepcoHanbHBIH
kommbioTep Lenovo ThinkCentre A70z Intel Pentium
E 5800, 320 Gb, 19" - 15 mrT, mkad HaCTCHHBIN
TLK6U.

Aymutopus Ne 005
YueOHast wmeOenb, y4eOHO-HADIAHBIE TOCOOWS,
nocka, kommbioTep DEPO  Neos 470 MD
15_3450/4GDDR/T500 G/DVD+R wu  moHHTOp

ViewSonic 21.5 - 13 mrt, mkadp TLK TWP-065442-G-
GY, mkap wmontaxueii NT PRACTIC 2MP47-
610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14,
mkad Hacrennsrii TLKOU.

YuraasHblii 3a71 Ne 1

Hayunslit u yueOHbIit GoH, HaydHas mepuomuka, [TK
(MoHOOMOK) - 3 mT, Wi-Fi goctynm mist MOOMIIBHBIX
yCTpOHCTB, HeorpanuueHHbl goctyn k ObC u BJI;
KOJINYECTBO MOCAIOUHBIX MeCT — 76.

YuraabHbIi 3271 Ne2

Hayunsbiit n yueOHbIid (oHJ, HaydHas nepuouka, [1K
(MOHOOIOK), TOAKIIIOYEHHBIX K cetn MHTepHer, — 8
mrT., HeorpanumueHHbld poctyn Kk OBC u B/l
KOIIMYECTBO NMOCaA0YHBIX MecT — 50.

YuraabHblii 3a71 Ne 5

Hayunsbiit n yueOHbIid (oHJ, HayuHas nepuoauka, [1K
(MOHOOMOK) - 3 T, HEOTpaHWUeHHBIH HocTyn K DBC
u bJI; konudecTBO OCag0YHBIX MecT — 27.

YuraabHbIA 32 No 6

Hayunslii n yueOnblit ¢ponz, HaydHas nepuomauka, [TK
(MOHOOIIOK) - 6 1T, HEOTpaHUUEHHBIH aocTyn K DbC
u bJI; xonmmaecTBo mocamounbix MecT — 30.

YuraabHblii 3a71 Ne 7

Hayunsbiit u yueOHbIid (oHJ, HayuHas nepuouka, [1K
(MOHOOOK) - 5 T, HEOTpaHWUeHHBIH HocTyn K DBC
u b/I; konudecTBO MOCag09HBIX MecT — 18.

JladopaTopus Ne 418

VYueOHas MeOenb, pakCUMHIBHBIM ammapaT Panasonic
KX-FL423RUB - 2 mrt., sH-metp pH-150MMU (c roc.
MTOBEPKOH), aBTOTpaHchopMaTop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becel "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepKko#, BeCkl

VIC-1500d1 (1500r. 100MI,, BHemH.KamuOpOBKa)
ACCULAB, wonomep HW-160MU c moBepkoi,
KOMILJIEKC BOJIBTaMIIEPOMETPUUECKUI CTA,
KOMIIBIOTED B KOMILIIEKTE DEPO Neos
4601\tO/monutop 20" Samsung BX2035/knaB./MpIb,
KOMITBIOTEp  TepcoHaNbHbIM  Nel 1.210-14/3,




MarHuTHas memianka Oe3 Harpesa Tolopino — 2mT,
MarHUTHas Mellanka c HarpeBoM u
HaHOkepamud.moBepx hG-MAG HS, merp-pH pH-
150MMU (c roc.mosepkoit), Mouutop 19" LG L1919S
BF Black (LCD<TFT,8ms, 1280%1024,250K/M.1
400:1,4:3 D-Sub), mepcoHANBHBI KOMIIBIOTED B
coctaBe c¢/0mok/Core J7-4770 (3.4)/H87/SYGA/HDD
500Gb, monurtop KK"20"Bencl.knaBuar ypa+mpliib,
npuntep Canon i-SENSYS MF3010, pH-metp pH-
150MU c roc.moBepkoii, cucremusiii ook 1K (775),
mkad cymmieneiii LOIP  LF-25/350-GS1, (310X
310x310 MM O/BEeHTMIIATOpA.HEPXK.CTalb LU(PPOBOM
KOHTPOJIEp), KONMNIECTBO MOCaTO4HbIX MecT — 10.

JlaGopaTopusi Ne 416

ATOMHO-a0COpOLIMOHHBIN CHEKTPO(OTOMETP MOJIEIb
AA-7000, ¢upmbr "llumamzy", SAmnonwus, GayuioH C
renueM Mapku A — 2 mr, BeHTwisitop BEHTC 100
BKMu/*1/, ra30BBIli  XpOMaTO-MacC-CIIEKTPOMET]
mozaens GCMS-QP 2010PIUS, xoMmbioTep B COCTaBe:
CHCTEMHBIH OJOK, MOHHTOp, KJIaBUaTypa, MBbIIIb,
koumuionep QUATTROCUMA QV/QN-F12WA,
HoytOyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi
n7HB+0ffice, = mepcoHanbHBId  KOMIBIOTEP B
komruiekre HP AiO 20"CQ 100 eu (MOHOOJOK),
anektporumtka  Irit  IR-8200,1500BT  mmametp
koH(popku 185mm.




ITpunoxxenue Ne 1

OEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YYPEXJEHHWE BbICILIEI'O ObPASOBAHIA
«BAIIKMPCKUU TOCYAAPCTBEHHBIM YHUBEPCUTET»

COIEPKAHUE PABOUYEM ITPOT PAMMBbBI
JUCLUIIIMHBEI BBeieHne B ClieUanbHOCTD

Ha | - 2 cemecTphl
ouHas

opma oOydeHus

Pabouyro mporpaMMmy OCyIIECTBIISIFOT:

JlaGopaTtopHbie 3aHsATHA: TOUEHT, K.X.H. Ky3una JL.T.

Bua paéorsi O0BLeM TUCIUILINHDI
O6mas TpynoemMkocTh auctumuinabl (3ET / gacoB) 2/144
Y4eOHBIX 9YacOB HAa KOHTAKTHYIO pa0OTy ¢ TPEroiaBaTelieM: 84,7
JIEKIIUH 18/16
IPAKTHYECKHUX/ CEMUHAPCKHUX 18/32

71a00paTOPHBIX

KOHTPOJIb camocTosATearHO padoTsl (KCP)
pyrux (TpynroBasi, MHAUBHUyalbHAsl KOHCYJIBTALUS M UHBIC BUIbI
y4eOHOI e TeNbHOCTH, MTPeyCMaTPUBAIOIIUE paboTy 00yUYaroIIUXCs

C TIpernoiaBaTesieM) 0,5/0,2
VY4eOHBIX YacoB Ha CAMOCTOSTENbHYIO padoty obyuatomuxcs (CPC)
BKJTIOYAsl MOITOTOBKY K DK3aMEHY/3a4eTy 35,5,5/23,8

®opma(bl) KOHTPOJIS:
KonTpomnsnas pabora — 1 cemectp
3a4eT - 2 ceMecTp



OcHOBHAA 1

®dopma TeKylero

dopma u3ydeHus MaTepHaloB: JIEKIIHH, JIOTIOJIHUTEIb KOHTPOJIA
MPAKTUYECKUE 3aHATUsL, CEMUHAPCKUE 3aHATUSA, Hasd Sazanus o YCIIEBAaCMOCTH
Tema i comepxKanue nabopaTopHbie pabOThI, CAMOCTOsITENbHAS paboTa 1 JIMTeparypa, CAMOCTOSTEIbHOM (KOJMIIOKBUYMBI,
TPYIAOEMKOCTb (B yacax) pEKOMEHTyeM paboTe CTYICHTOB KOHTPOJIbHBIE
asg CTyJeHTaM paboTsl,
(Homepa u3 KOMITbIOTEPHbBIE
K Ip/cem Jlab. CPC CIIHCKA) TECTHI U T.0I.)
2 7 8 9
OCHOBHEBIE KJ1aCChI 4 [1711[2, 5, 8] [1]Tm 2 I'pynmoBsoii ompoc 1
HEOPTraHUIECKUX [2] Nel42, 144-147, Tect 1
COEIUHEHHIA. Oxcupsl, 150-152, 159, 160.
ruApookcuabl. OCHOBHBIC [4], Nel3-16.
KJIACChl HEOPraHHMYECKHUX
coequHeHut.  Kucnotsl.
Coun.
Cucrembl H3MEpCHHUS 2 [2], [6], [5], [14] [2], [6], [5], [14] Pemenue 3amau y
(bU3MUECKUX BEITUYNH. JIOCKH
ATOMHO-MOJEKYISIPHOE 2 [2], [4], [5], [2], [4], [5], Pemenue 3amau y
YucHue IOOCKH
Crpoenue aToMa. 4 [1] [1]T3 I'pynnosoii onpoc 2
[TpunIun [Maymmu. [2, 5-8] [2] Nel75-178, 184, Tect 2
Iopsinok 3aI10JIHEHUS 187, 189-193.
aTOMHBIX opOHuTaNeH. [3], Ne274, 276, 280,
Ilepnommyecknii  3aKOH 284,292
J.M.MeHnneneena.
IlepcriekTuBEl  pa3BuTHS
3aKOHa. Pons .
N.Menneneena B
Pa3BUTHUH XHUMHUH.
Tuel XUMHUYECKOH CBSI3H. | 2 4 4 [1,2,5,8] | [1] T4 I'pynimoBoit onpoc 3

KoBanenrnast cBsa3p. Eé
ceouctBa. IloHarme o

[2] Ne 229-231, 237,
238, 240

KP 1




rudpuauzanuu. Onvcanve

MOJIEKYII HPOCTEUIINX
BEIIECCTB ¢ TO3HLUHI
MeETOoza BaJICHTHBIX

cBsazeil. HMoHHas  CBsA3b.
Merannuueckas ~ CBS3b.
JoHopHO-akenTopHas

CBsA3b. BoopoaHas cBsi3b.

Teopust XUMHUIECKOI 4 4 [1,2,5-9] [1]T'n 6, c.54-56, ['pynmoBoii onpoc 4

cBs3u. MeTo [2] Ne283-288, KP 1

MOJICKYJISIPHBIX [6] Ne318-325

opOuTasnei.

OKuCINTEIIHFHO- 4 [1,2,5, 8] [6] Ne595, 598, 601, KP2

BOCCTaHOBHUTEILHBIE 606-608

peaKkuu. DNEKTPOAHBIN

MOTEHLHAJ. YPaBHEHHE

HepHcra.

[Monyuenue 2 4 [15] [15], c. 444-549 I'pynnosoi

HCOPraHn4eCKux OHpOC

COCONMHCHHUH BBICOKOH

qUCTOTHL. MeToan!

OYHUCTKH

PyGexHast KOHTpOIbHAS 7,5 PyGexxnas

pabora Nel KOHTpOJIbHAs paboTa
Nol

Bcero uyacos: 18 18 35.5

OO611IKe MONIOKEHUS 2 4 4 [1,5,8] [3], 3amaumn 716-728, I'pynmoBoii

TEOPHH KOMIUTEKCHBIX [6], 3amaum 689-709 ompoc 5

COEIMHEHMH. Tect 3

Homenknarypa u

HN30MCEPpH KOMIIJICKCHBIX

COCANHCHUU

Peakiuu B pacTBOpax ¢ 2 4 2 [1,5,8] [3], 3amaum 729-738 Pemenue

Y4aCTHUEM KOMITJICKCHBIX

(61, 3a7a4d

3a/1a4 y




COEINHEHN 710-731 JIOCKH.

MeTton BaneHTHBIX 2 4 2 [1,5,8] [3], 3anaun 746-752 I'pynnoBoii

CBS3€H B TEOPHUH onpoc 6 KP 4

KOMIIJICKCHBIX

COEJTMHEHHUIA.

Teopus 3 4 4 [1,5,8] [3], 3amaun 740-745 ['pynimoBoit

KPHCTATNYECKOTO MOJISI B onpoc 7 KP 3

OMKMCAaHUU KOMILIEKCHBIX

COEOUHEHUH.

MeTox MOJIEKYISIPHBIX 1 4 2 [1,5,8] [3], 3amaum 760-766 KP 4

opOuTaneil B onucaHnuu

KOMIUTIEKCHBIX

COEIMHEHUH.

T'unponus. Teopun 2 4 2 [14] [14], c. 442-452 I'pynmoBoit

TUapoJin3a. OIpocC

AmdoTtepHOCT 2 4 2 [14] [14], c. 452-460 I'pynmoBoit

OIIpoC

Kpucrannuueckoe 2 2 2 [5], [7] [5], [7] ['pynimoBoit

COCTOsIHHEC BEUICCTBA OIpocC

PyOesxHast KOHTpOJIbHAS 2 3.8 PyOexnas

pabota Ne2 KOHTPOJIbHAS
pabora Ne2

Bcero yacos 16 32 23,8

HUTOI'O 34 50 59,3




ITpunoxxenune Ne 2
PeliTMHT — NJIAH IMCHUTIIMHBI
BBesneHue B crienManbHOCTb
(Ha3BaHMe TUCIUILIMHBI COITIACHO paboyeMy yueOHOMY IJIaHy)
cnenuanbHOCcTh 04.03.01 Xumug

Kypc 1 ,cemectp 1-2  2019/2020 rr.
Buabl yueOHoii aesteabHocTH | bamt 3a Yucno Bamier
CTYIEHTOB KOHKPETHOE | 3alaHui MunuMmanbHbl | MakcuMasbHBIN
3a7jaHue 3a %4
CEMECTP
Moay.as 1
Texymuii KOHTPOJIb
1. AymutopHas pabora 1 5 0 5
2. TecTOBBII KOHTPOJIb 2 0 10
3. .KonrtponbHas padora. 5 2 0 10
Py0e:xHbIii KOHTPOJIb
1. IluceMeHHast KOHTPOJIbHAS 25 1 0 25
pabora
2.l
Monys 2
Texymuii KOHTPOJIb
1. Aymuropnas pabota 1 4 0 4
2. TecTOBBII KOHTPOJIb 1 0 7
3. KonTposabHas pabora. 7 2 0 14
Py06e:xHbIii KOHTPOJIb
1. [luceMeHHast KOHTPOJIbHAS 25 1 0 25
pabota
IoompurebHbie 0AJIbI
1. CtyneHueckas onumnuaaa 5 5
2. Ilybnukanms cratei 5 5

3. Pabora co MIKONbHUKAMU
(Kpy»XOK, KOHKYPCHI,
OJIMMITHA/IbI)

4...

ITocemaeMocTh (0a/1J1b1 BBIYUTAIOTCSH U3 0011ell CYMMBbI HAOpPaHHBIX 0AJIJIOB)

1. ITocemenue 0 —6
JIEKIIMOHHBIX 3aHIATUU

2. lloceuenue 0 -10
MIPAKTHYECKHUX
(ceMMHapCKuX,
J1Ta00PATOPHBIX 3AHITHIN)
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