MHUHOBPHAYKU POCCUN
®I'BOY BO «BAILIKHUPCKUIN I'OCYIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKUN ®AKYJIBTET
YTBepxkIeHO: CoruacoBaHo:
Ha 3aceaHuu Kadeapsl [pencenatens YMK ¢akynbreTa /MHCTHTYTA
potokoia Ne 5 ot 7@4» saHBaps 2022 r. A
3aB. kadeapoii 5 W /Mycradun A.T. 7 7J/ ) 7 /Tapudymmuna I'.T.
v v

PABOYAS MTPOI'PAMMA JUCHUIIJIMHBI (MOAY JISA)

JMCITATIIINHA

BBeaeHne B CIICHHAJIBHOCTD

O0s3aTenpHas 4acTh

NnporpaMma cneuuajurera

Hamnpanenue moAroToBku (CrenuaibHOCTh).
04.05.01. dyugaMeHTanbHas U OIPUKIAIHAS XUMUSI

Coenuanusarnus:

AnamuTrdeckass XUMHS

KBamudukarus
Xumuk. [IpenomgaBarens XuMuu

PazpaboTuuk (cocTaBUTEIND) 2
JlonieHT, K.X.H., goueHT Ky3una JI.T'. e /Ky3una JL.T.
JoueHT, k.X.H., ['aiinynnuna 1O.1O.

@ Lok i[

/ Taiinymnuna FO.IO.

Jlna mpuema: 2022 r.

Yda2022r.




CocraButens / cocraBurenu: Kysuna JLI'., k.x.H., nouent [aitnynnmuna FO.1O.

Pabouas mporpamMma AMCHIUIUIMHBI YTBEPKIACHA Ha 3aceqaHnu Kadeapsl GU3NIecKoil XUMHUU U
XUMHUYECKOHN 3KO0JIOTUH, TPOTOKOA Ne 5 oT «24» auBaps 2022 r.

11
3aBemyromnuii kageapoit /juﬂ ”/ / _Mycradun A.T.

v




Choucox AOKYMEHTOB U MaTe€pua’jioB

1. [TepeueHs MIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCIUIUINHE, COOTHECEHHBIX C | 4
TUTAHUPYEMBIMU PE3yJIbTaTaMi OCBOCHHUS 00pa30BaTeILHOM MPOTrPaMMBI

2. MecTo AMCHUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON MTPOTrpaMMbl 6
3. Copnepxanmne paboueld mporpamMmbl (00bEeM JUCHUIUIMHBI, THUIBI U BUABI Y4eOHBIX | 6
3aHSATHHA, yIeOHO-METOIMIECKOE 00ECIIEUCHHE CAMOCTOSTEIIBHON padOThl 00YJatOIUXCsl)

4. @OH/ OLIEHOYHBIX CPEACTB 10 AUCLUIUIAHE 7
4.1. IlepedyeHb KOMIETEHIINN C yKa3aHUEM 3TAIOB UX (POPMUPOBAHUS B ITPOLIECCE OCBOCHUS | /
oOpasoBatelnbHOM TporpamMmbl. OnucaHue TOKaszaTeled W KPUTEPHEB OLICHUBAHUS
KOMIIETSHIIMH Ha Pa3InYHbIX dTanax ux GOpMUPOBAHMUS, ONTMCAHUE IITKAJT OT[CHUBAHUS

4.2. TumnoBbIe KOHTPOJILHBIC 3aJaHUS WJIM WHBIC MaTepHaIIbl, HEOOXOUMBIE JUIS OIICHKH | 9
3HaHWUW, YMEHUH, HABBIKOB W OIBITA JEATEIBHOCTH, XapaKTEPU3YIOMIMX ITaIlbl
dhopMupOBaHUS KOMIIETCHIIMA B TIPOIIECCE OCBOCHUSI 0O0pa30oBaTEIBHON MPOTPAMMBL.
Meroandeckue Matepuaibl, ONPEICNISIONINE MPOIEAYPhl OIICHUBAHUS 3HAHWUW, YMEHUH,
HABBIKOB U OIBITA JESITEILHOCTH, XapaKTepU3yIOUIUX Tanbl (GOPMUPOBAHUS KOMIIETEHIIUI

5. VY4ebHo-MeToauueckoe 1 HHGOPMAIMOHHOE 00ecreYeHUE TUCITUTUTHHBI 22
5.1. TlepeuyeHb OCHOBHOUM W JOTIOJIHUTEIHLHOW y4eOHOW JUTEpaTyphl, HEOOXoauMou mis | 22
OCBOEHUS JUCIUILITNHBI

5.2. Ilepedenp pecypcoB MHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON ceTu « HTepHeT» 1 | 23
MIPOrPaMMHOTO OOecrieueHus, HEOOXOAUMBIX JIIsl OCBOCHHUSI TUCIUTUIMHBI

6. MarepuanbHO-TeXHUYECKAS Oaza, HeoOxoaumasn VTS ocymiecTBieHus | 24
00pa30BaTENLHOTO MpoIiecca Mo AUCIUILINHE

[Ipunoxenue 1 27
[Ipunoxenue 2 36




1. Hepe'{eﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C
YCTAaHOBJCHHBIMU B 06pasoBaTe.m>Hoﬁ nmporpaMme HHAHKaATOpaMi JOCTUKCHUSA

[To uToram ocBOEHUST TUCIUTIIIMHBI 00yUYaIONTUNACS TOJDKEH TOCTUYD CIICIYIOIIUX PE3YJIbTATOB

KOMIIeTeHIIMH

o0yJeHUSI:
Karteropu dopmupyemas Koa n nHaumenoBanue Pe3yabTaThl 00yueHHs MO
1 (rpynna) | kommereHuus (c HHIUKATOPA A0CTHKEHHS AUCUUILINHE
KOMIIETEH | YKa3aHHeM Ko/1a) KOMIETEeHIN N
107071
(npu
HATMYHH
OIIK)
O6menpod | OTK-1 OIIK-1.1. CucremaTusupyer 1 | 3HaTh: TEOPETHYECKHE OCHOBI
€CCHOHAIb aHAIM3UPYET PE3yTbTATHI 0a30BBIX XUMUYECKUX
HBIC CrocoGen XUMHUYECKUX YKCTIEPHUMEHTOB, JUCIIUTUTAH
HaBBbIKH AHaM3UPOBATE, HaOJIIO/ICHUI, U3MEPEHUH, a
HHTEPIPETUPOBAT YMerh: pelmaTh THIIOBbIC
TaKXe Pe3yIbTaThl PACYCTOB
b ¥ 0000111aTh CBOHCTB BEMIECTS H MATEPHAOB yueOHbIe 3312491 110 OCHOBHBIM
pE3yIbTaThI (6a30BBIM) XUMUYECKUM
9KCTIEPUMEHTAIIHH HCIATUIHAM
BIX ¥ PacuyeTHO-
TEOPETUIECKUX Brnazers: HaBbIKaMu paboTHI ¢
pabot y4eOHOH TUTepaTypou Mo
XUMHYECKOH OCHOBHBIM XMMHYECKHM
HaIpaBJIEHHOCTH JTUCIUTIIMHAM
OIIK-1.2. IIpennaraer YMeTh: BBITIONHATD CTAaHIAPTHBIC
WHTEPIPETAINIO PE3yTbTaTOB JelicTBUS (KIaccupukanys
COOCTBEHHBIX SKCIIEPUMEHTOB U | BEIIECTB, COCTABICHUE CXEM
PacYeTHO-TEOPETHIECKHX PaboT | MPOIECCOB, CHCTEMAaTH3AIM
C UCTIOJIb30BaHHEM JAHHBIX U T.II.) C YIETOM
TEOPETHYECKUX OCHOB OCHOBHBIX TIOHSITHHA U OOIINX
TPaAUIIIOHHBIX ¥ HOBBIX 3aKOHOMEPHOCTEH,
pa3aenoB XUMUHU (hopMyIHpPYEMBIX B paMKax
0a30BBIX XUMUYIECKUX
JUCTIATLTIH
OIIK-1.3. ®opmynupyer YMeTh: BBIOJIHATh CTaHIaPTHBIC
3aKJTFOUEHVS ¥ BEIBOJIBI 110 nercTBus (Knaccuukarms
pe3yabTaTaM aHaIH3a BEIIECTB, COCTABJICHUE CXEM
JTUTEPATYPHBIX JaHHBIX, MIPOIIECCOB, CHCTEMATH3AIHS
COOCTBEHHBIX JAHHBIX U T.I.) C YIETOM
JKCIIEPUMEHTAIBHBIX U OCHOBHBIX TIOHSITHHA U OOIINX
pac4eTHO-TEOPETUIECKUX PaboT | 3aKOHOMEPHOCTEH,
XUMHUYECKOW HAIPaBIEHHOCTH bopMyIHpyeMBIX B paMKax
0a30BBIX XUMHYECKHX
JUCTIATLITIH
OIIK-2 OIIK-2.1. PaGoraer ¢ 3HaTh: CTaHAAPTHBIE METOIBI
CriocoGen XUMHUYECKUMH BEIIECTBAMH C NOJTy4eHUsl, MACHTH(UKATUH 1
IIPOBOJUTH COOJI0ICHUEM HOPM TEXHHUKH MCCIIE/IOBAHUS CBOMCTB BEIIECTB
XUMHYECKHI 0e3omacHOCTH

OKCIICPUMCECHT C
HCIIOJIB30BAHUEM

" MaTCpualioB, IpaBujia




COBPEMEHHOT0
00opyI0BaHuUS,
co0JT0/1as1 HOPMBI
TEXHHUKH
0e30MacHOCTH

00paboTKH U 0hOpMIICHHS
pe3yabTaToB paboThl, HOpMBI Th

OIIK-2.2. [TpoBoauT cUHTE3
BELIECTB U MaTEpUAJIOB Pa3HOU
MIPUPOJIBI C UCTIONH30BAHNEM
MMEIOIINXCSI METOJTUK

3HaTh: CTAaHAAPTHBIC METOIBI
MOJIyYCHHUS, UCHTU(UKALIUN U
HCCJICOBAHUS CBOMCTB BEILIECTB
Y MaTepuasoB, MPaBUia
00paboTKH 1 0hOpMIICHHS
pe3ynbTaToB paboThl, HOpMEI Th

YMeTb: IPOBOJUTH ITPOCTHIE
XUMHYECKUE OMBITHI 110
MIpeJIaraeMbIM METOINKAM

Biagers 02a30BBIMH HaBBIKAMU
MPOBECHUS XUMHUECKOT'0
JKCIIEpUMEHTa B 0OpPMITEHHS
€ro pe3yabTaToOB

OIIK-2.3. TTpoBout
CTaHJAPTHBIC OIEPAIUH JUIS
oIpe/IeNIeHNs] XUMUYECKOT0 1
(a30BOro COCTaBa BEUIECTB U
MaTepHrajoB Ha NX OCHOBE

3HaTh: CTAaHAAPTHBIC METOIBI
MTOJTY9EHUSI, HICHTU(DUKAITUHN 1
HCCIICOBAHUS CBOMCTRB BEIIIECTB
1 MaTepHaJIOB, MPaBHIIA
00paboTKK 1 0POpPMIICHHUS
pe3ynbTaToB paboThl, HOpMEI Th

YMeTh: POBOAUTH IIPOCTHIE
XUMHYECKUE OMBITHI 110
MpeUIaraeMbIM METOINKAM

OIIK-2.4. IIpoBoaut
WCCIIETOBAHMSI CBOMICTB BEIIECTB
¥ MaTepPHAaJIOB C
HUCTOJIb30BaHUEM CEPUITHOTO
Hay4HOTO 000pyIOBaHUS

3HaTh: CTAaHAAPTHBIE METO/BI
NOJTy4€eHUsl, HACHTU(UKAUY 1
HCCIIEIOBAHUS CBOMCTB BEILIECTB
U MaTepHaJioB, IPaBUIa
00paboTkH 1 0hopMITCHUS
pe3yapTaToOB padoThl, HOpMBI Th




2. Leapb 1 MeCcTO AMCUHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPporpaMMbl

Jucuuruinna «BBesieHre B ClIEHaIbHOCTB» OTHOCUTCS K AUCHUIUIMHAM 00s13aTeIbHOM yacTu
y4eOHOTro IUKJIA M0 HAIMpPaBJICHUI0 NOAroToBKU crenuanuctoB 04.05.01 — «dyngameHTanpHas u
MPUKIIAIHAS XUMUS», U3ydaeTcsl Ha epBoM Kypce B 1, 2 1 3 cemecTpax.

OCHOBHOI 11€J1bI0 OCBOCHHSI TUCIUTIUTNHBI «BBEIeHNE B CTICIATIBHOCTDY SIBJISICTCS PA3BUTHE
y CTYA€HTOB XHMHYECKOTO MHPOBO33PEHUS, YIIyOJIEHUS W 3aKpeIUIeHUs 3HAHWW CTYJICHTOB IO
OCHOBaM OOIIeH ¥ HEOPTaHWYECKON XMMHU U TIPUOOPETEHUS MU HABBIKOB Pa0OTHI B XMMHUYECKON
naboparopum.

JlocTiKeHe MOCTaBICHHOW e MPEIoIaraeT OCBOSHHE CTYICHTAMU XUMUYECKOTO SI3bIKa
Y XUMHUYECKOH Ki1accupuKayuu, GOPMHPOBAHNE OCHOBHBIX MTPECTABICHUN O CBOMCTBAX JIEMEHTOB
M UX COCJMHEHWH, OCBOCHHWE OCHOBHBIX 3aKOHOB XMMHUH H TPOBEJICHHE PACUETOB MO YPaBHEHUSIM
XAUMUYECKUX peakiuil. J{st OCBOCHUS AUCIUTUTMHBI HEOOXO0 UMbl KOMITETEHIINU, CPOPMHUPOBAHHBIE
B paMKax M3y4YeHHUs XHMMHH B CPETHEH IIKOJIE, a TAaKKe CIEeMYIONUX NUCHUIUIMH: «MaTeMaTukay,
«OO0mast XuMus».

OcBoeHue JUCIUIUIMHBI «BBejeHWe B CIEUATBHOCTB»  OyIeT CcHocoOCTBOBATH
(OPMHUPOBAHHIO Yy CTYICHTOB KOMIIETCHIIUH, HEOOXOIUMBIX JJISl YCIEIIHOTO HW3YYeHHs WMH
mucnutuinH «Heopranudeckas XumMus», « AHATUTHYECKAsT XUMHUS», «DU3ruecKast XUMHESD.

3. Conep:xanue padoueid mporpaMmbl (00beM THCHUILUINHBI, TUNIBI M BUAbI Y4€0HBIX
3aHATHI, yueOHO-MeToAnYecKoe ofecrieyeHne caMoCTOSATeIbHOI padoThl
00y4aroIuXxcs)

Coneprxanne pabodeii mporpaMmMsel npenctasiieHo B [Ipumosxernu Ne 1.



4, D oHJ OLIEHOYHBIX CPE€aCTB 10 JUCHUILINHE

4.1. Hepe'{eﬂb KOMIIeTEeHIIUI 1 HHAUKATOPOB A0CTUKCHUSA KOMIIeTEHIIHIi ¢ YKazaHuem
COOTHECCHHBIX ¢ HUMH 3aIlNIAHUPOBAHHBIX PE3yJIbTAaTOB Oﬁy‘leHHﬂ o JTMCHUIIJIMHE.
Onucanue KPUTEPUEB U LIKAJ OHCHUBAHUSA PE3YyJbTaTOB Oﬁy‘leHHH o JTMCUHMIIJIMHE.

Kox u ¢opmymupoBka xkommerenimu OIIK-1: CrnocobGeH aHanu3upoBaTh, WHTEPIPETHPOBATH U
0000IIaTh pPe3yabTaThl JKCIEPHUMEHTAIBHBIX M PACUETHO-TEOPETHYECKUX paboT XHUMHYECKOU

HAIPaBJIECHHOCTH
Koa n Pe3yabTaTsl 00yueHus KpuTtepuu oneHuBaHNs Pe3yabTaTOB 00yUeHUS
HaMMeHOBaHUe MO U CHUIINHE
HHIUKATOpPA
JMOCTHKEHHS He 3auteno 3auTeHo
KOMIETeHIIHH
OIIK-1.1. 3HaTh: Teoperudeckue | 3arpyaasercs | Umeer YETKOE, IIEIIOCTHOE
CucreMaTH3UpyeT M | OCHOBBI 0a30BBIX | B ONpE/ETCHUN | IPEACTABICHHE O  COJCPKAHHUH
AHAJIA3UPYCT XUMMYECKUX OUCHUIIIINH 0a30BBIX OCHOBHBIX XHMHUYECKUX KypCOB H
pe3yNbTaThl MIOHATUHI U 00mmmx 3aKOHOMEPHOCTSIX
XUMHUHCCKAX (bOpMYIHPOBKE | XUMHUYECKHX POIIECCOB,
OKCICPUMCHTOB, OCHOBHBIX M3y4aeMbIX B PaMKaX OCHOBHBIX
Ha6ﬂ}OHerm’ 3aKOHOB XUMHUUYECKUX TUCLUAIIIMH
U3MEpEHHi, a Takxke
pe3yabTaThl RHMIH
pacueroB  CBOWCTB | Vuerp: pemaTh THIOBbIC | He ymeer YMeer pemaTs 3a1a4u
BeIecTs M| yyeOHple  3amaud 10 TIOBBIIICHHON CIOXHOCTH H3
Matepnaos OCHOBHBIM  (6230BbIM) 6a30BBIX KypPCOB XUMHH
XHMHYECKUM
THCIATUINHAM
Brnaners: HaBblkaMu | He Brnageer Brnaneer HaBbIKaMU KPUTHYECKOTO
paboTHI ¢  yueOHOIt aHanm3a yaeObHol nHpOopManuu 1o
JUTEPATYPOH 1o OCHOBHBIM Pa3ZieNiaM XHMUH,
OCHOBHBIM ~XHMHYECKHM (OpMyITMPOBKH BBIBOJIOB
JHCIUTUTNHAM y4acTusl B AUCKYCCHH IO y4EOHBIM
BOIIpOCaM
OIIK-1.2. YMers: BBINONHATH | He ymeer ‘YMeer Mpor1o3npoBaTth
[Mpemnaraer CTaH/IApTHBIE  JCHCTBHA PE3yJIbTaThl HECIIOKHBIX
MHTEPIPETALHI0 (xmaccuukanus MOCIEI0BATENBHOCTEN
pe3yIpTaToB BEIIECTB,  COCTaBJICHUE XUMHYECKUX PEAKIINH C yIeTOM
COOCTBEHHBIX cxXeM POLIECCOB, 00X 3aKOHOMEPHOCTEN

IKCIIEPUMEHTOB U
pacdeTHo-
TEOPETUIECKHX
pabot c
UCIIOJIb30BaHHEM
TEOPETUIECKHX
OCHOB
TpaIULMOHHBIX "
HOBBIX pas3zenos
XUMHHU

CHCTeMaTH3alMs JIAHHBIX
U TIL) C  y4eToM

OCHOBHBIX IIOHATHH H
001X
3aKOHOMEPHOCTEH,
(bopMyITUpyeMbIxX B
pamkax 0a30BBIX

XUMHUYCCKUX TUCIHHUIIIINH

MIPOIIECCOB, M3y4aeMbIX B paMKaX
OCHOBHBIX XUMHUUYECKHAX
JUCLIUIUINH




OIIK-1.3. YMerb: BeITONHATE | He ymeer
dopmynupyer CTaHAApPTHBIC  JEHCTBUSA
3aKJIIOUCHUS u | (knaccudukanus
BBIBOZIBI IO | permecTs, COCTaBJIEHUE
pe3yIbTaTaM aHallu3a | oxem IpOLIECCOB
2
JATCPAaTypHBIX CHCTEeMAaTH3aIs JaHHBIX
JAaHHBIX, U TI.) C  Yy4eToM
COOCTBEHHBIX N
OCHOBHBIX IIOHATUHN nu
C')KCHCpI/IMeHTaHBHBIX
o01IHX
H pacyeTHo- .
KOHOMECPHOCTECHU
TCOPECTUICCKUX 3aKOHOMCPHOCTCH,
pabor  XHMHYECKOH (opmynnpyembix B
HAIPABJIEHHOCTH pamKax 0a30BBIX
XUMHWYCCKUX TUCHUIUINH

‘YMeer npor1o3upoBarth
PE3yNbTAThl HECIOXKHBIX
MOCIIEIOBATEIbHOCTEN
XUMUYECKUX PEAKIHH C yIeTOM
00IIMX 3aKOHOMEPHOCTEH
MPOLIECCOB, U3yYaEMBIX B paMKax
OCHOBHBIX XUMHWYCCKUX
JUCIHUITIINH

Kox n ¢popmymupoBka komnereniun OIK-2: CriocobeH mpoBOAUTE XUMUYECKUH IKCIIEPUMEHT C
UCIOJIb30BAHUEM COBPEMEHHOT0 000PYI0BaHMs, COONII01asi HOPMbI TEXHUKU 0€301aCHOCTH

MIPOCTbIC XUMHNYCCKUC
OIIBITHI ITO
npeajraraCMbIM
METOAUKaM

Ko u Pe3ysibTaThl 00yueHuUs1 Kpurtepnu onieHnBaHus Pe3yJIbTATOB 00y4YeHUsI
HAaMEHOBaHUe Mo TUCIHUTINHE
HHAMKATOpa
JTOCTHKEHH S He 3auteno 3auTeHo
KOMIETEHIN U

OIIK-2.1. 3HaTh: CTaHAAPTHHIE 3arpymasierca B | Mmeer YEeTKOC, IIETIOCTHOC
Paboraer C | METOIBI TIONTyYeHUS, orpeeNeHUN MpENCTaBIEHHE O  COAEp KaHHUH
XUMHUYECKUMHU I/I,ZIeHTI/I(bI/II(aI_II/II/I " 0a30BBIX OCHOBHBIX XHMHYECKHUX KypCOB U
BCIECTBAMHU C | mccremoBaHUs CBOMCTB MTOHATHH U 00X 3aKOHOMEPHOCTSIX
cobroeHuEM BEIECTB M MATEPHAIOB, | (DOPMYJIMPOBKE | XHMMHUYECKUX IPOIECCOB, H3yYaEMBIX
HOpM  TCXHUKH | puapyma 06paboTKH 1 OCHOBHBIX B paMKaX OCHOBHBIX XHMMHYECKHX
0e30MmacHOCTH

oopmiteHms 3aKOHOB XUMHUHU | TUCIUTUINH

pe3yapTaToB paboTHI,

HopMmbl Th
OIIK-2.2. YMers: nporao3uposars | He ymeer ‘YMeeT nporHo3upoBaTh pe3yabTaThbl
[TpoBoaUT CHHTE3 | pe3yabTaThl HECTOKHBIX HECIIOKHBIX TIOCIIEIOBATENhHOCTEN
BEIIECTB 1 | mocnenoBaTenbHOCTEN XUMHYECKUX PEAKIIUM C y4ETOM
MatepHalos XUMHYECKUX PEAKITHi C 00MIMX 3aKOHOMEPHOCTEN
Pa3sHOU TIPUPOJIBI € | yyerom 00X IPOLIECCOB, M3yYAEMBIX B PAMKAX
UCIOJIB3OBAHNEM | 34y opomepHOCTEHT OCHOBHBIX XHMHYECKHUX JHCITHIUINH
MMCIOIIHXCA MIPOIECCOB, U3y4aeMbIX B
METOK paMKax OCHOBHBIX

XUMHUYECKUX TUCIUTLTHH

YMerb: MpoBOAUTH He ymeer ‘YMeer BHIIOTHSATH

JIEMOHCTPATHUBHBIE OITBITHI TIO
XUMUU; OHO- U IBYXCTaIUUHBII
CUHTE3 T10 MpeniaraeéMoi MEeTOINKe
C BBIXOJIOM II€IIEBOT0 MPOYKTa
COTJIaCHO 3asIBJICHHOMY B METOJIUKE;
MPOBOAUTH KOMILIEKCHBIM aHAIU3 U
UCCIEeIOBAHUE CBOICTB MOMYyYEHHBIX
BELIECTB U MaTEPUATIOB. Y MEET
0o(pOpMITATE PE3yNBTATHI




OKCIICPUMEHTA B COOTBETCTBHUHU C
3asBJICHHBIMHU TpC6OBaHI/I$IMI/I

Briagers: 6a30BeIMHA
HaBBIKAMH MPOBEICHUS
XUMHUYECKOT 0
3KCIIEPUMEHTA U
oopmiieHus ero
pe3yabTaTOBR

He Bnageer

Bnaneer naBsikamu cUHTE3A,
UIACHTU(DUKAIIMY U U3YICHUS
CBOWCTB BELIECTB U MAaTEPUAJIOB,
MPaBUJIBHOTO OPOTOKOINPOBAHHUS
ONBITOB

OIIK-2.3.
IIpoBogut
CTaH/IapTHBIE
orepanun
onpeeneHus
XUMHYECKOTO |
(dazoBoro cocrara
BEIIIECTB 4§
MaTepuagoB Ha MX
OCHOBE

JUIS

3HaTh: CTaHIApPTHBIE
METO/IbI TIOTYYCHUS,
UJCHTU(DUKALIUT U
HCCIIEIOBaHUS CBOMCTB
BEIIIECTB U MaTEPHUAJIOB,
npaBuiia 00padOTKH U
oopmiieHus
pe3yJabTaTOB PadoTHI,
HopMbl Th

3aTpyaHsercs B
BEIOOpE MeTozia
MOy YCHHUS,
UJCHTU(DUKALIUN
1 UCCJICIOBaHUS
CBOMCTB
YKa3aHHOTO
BEIIECTBA, HE
3HAeT
TpeOOBaHMIA K
oopmiieHHIO
pe3yIbTaToOB
JKCIIEpUMEHTa U
HopMm Th

3Haer CTaHJapTHHIC METO/IbI
IMMoJIyucHus, I/IILCHTI/I(bI/IKaHI/II/I u
WCCTIE/IOBAHUSI CBOWCTB Pa3MYHBIX
TPYNIl  BEIIECTB W  MaTEpPUAJIOB;
ImpaBujia TEXHUKH 6e3OHaCHOCTI/I nmpu
pabore ¢ HUMU, OCHOBHEIE
TpeOoBaHUs K ohopmIIeHH IO
PE3YJIbTATOB IKCIIEPUMEHTA

YMerb: mpoBOIUTH
MIPOCTHIE XUMUYECKHE
OITBITHI TIO
TpeIaraeMbIM
METOIKaM

He ymeer

‘VYMeeT BBITTOTHATh
JIEMOHCTPATHUBHBIE OITBITHI 10
XHMHH; OJTHO- U JIBYXCTaIUNHBIN
CHHTE3 TI0 MpeIaraéMoOil METOIUKE
C BBEIXOZIOM IIEJIEBOT'O MPOIYKTa
COTJIACHO 3asBJICHHOMY B METOJIHKCE;
MPOBOANTH KOMIUICKCHBIM aHATIN3 U
WCCIIEZIOBAaHNE CBOMCTB TOTY9IEHHBIX
BEILIECTB U MAaTepUaAJIOB. Y MEET
0(pOpMITATE PE3YINBTATHI
JKCIIEPUMEHTA B COOTBETCTBUU C
3asBJICHHBIMH TPEOOBAHUSIMHI

OIIK-2.4.
[IpoBoaut
HCCIIeI0BaHUS
CBOWCTB BEIIECTB
U MaTepHajioB C
HCTIOJIb30BaHUEM
CEpUITHOTO
HAy4YHOTO
000pyIOBaHUS

3HaTh: CTaHAAPTHBIC
METO/IBI TTONTyYESHYIS,
UIeHTU(UKATIHA U
HCCIIEI0BAHUS CBOWCTB
BEIIECTB U MaTEPHAJIOB,
paBmiia 00pabOTKH U
oopmiteHus
pe3yabTaToB paboTHI,
Hopmbl Th

3aTtpymHsercs B
BEIOOpE MeTo/Ia
MOJTy4EHHUS,
UACHTUDUKAINN
U MCCIIEAOBaHUS
CBOWCTB
YKa3aHHOTO
BEILIECTBA, HE
3HAET
TpeOOBaHMIA K
oopmireHHIO
Pe3yJIbTaToOB
IKCIIEPUMEHTA U
HopMm Th

3Haer CTaH/IapTHbIE METO/IBI
NONydeHUs,  HICHTHQUKAIMU U
MCCIICZIOBAHUSI CBOMCTB Pa3IMYHBIX
TPYNII BEIIECTB W  MAaTepHajioB;
NpaBHJIa TEXHUKH 0€30IMaCHOCTH NPU
pabore ¢  HHMH, OCHOBHBIE
TpeOoBaHUS K oopmenuto
pe3yJIbTAaTOB SKCIIEPUMEHTA

Kputepusmu orieHUBaHUS SBISIOTCS OallIbl, KOTOPHIE BBICTABIISIOTCS MPEMNOJIaBaTeIeM 3a
BU/IBI ICATEIHHOCTH (OIICHOYHBIE CPEJICTBA) 10 UTOTAM U3YUEHHUS MOTYJIeH (pa3/IeioB TUCIIUTUIMHEI),
MIEPEYUCIICHHBIX B PEUTHHT-TIaHEe AUCIUTLTHHBL:



TEKYIIHH KOHTPOJIb — MakcUMyM S50 6atoB; pyOeKHBIH KOHTPOJIb — MakcuMyM 50 Gaiios,
MOOIIPUTENbHBIE OaIIbl — MakcuMyM 10.

[IIxanel olleHUBAHUS:

3auteHo — oT 60 10 110 peirTuHroBEIX OaIIOB (BKItOUast 10 MOOMIPUTENBHBIX OAIIIIOB),
He 3a4TeHO — OT 0 10 59 peHTUHTOBBIX OAIIOB.

4.2. TunoBblie KOHTPOJIbHBIC 3aIaHUsl WM UHBIEC MaTE€pUuaJbl, H606X0)II/IMLIC AJIsi OHCHUBAHUSA
pe3yjbTaToB Oﬁy‘leHHﬂ 0 TUCHHUIIJIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMHA B
06p330BaTeJ'ILHOI71 nporpaMmmMe HHAUKATOPpaMHU JOCTHKCHUS KoOMIeTeHInii. MeToanyeckune
MaTepuaJibl, ONPEACTAIOIINE ITPOHEAYPHI OLICHUBAHUSA PE3YyJIbTAaTOB oﬁyqe}mﬂ nmo

JAUCHHUIIJIMHE.

KOI[ 1 HAMMCHOBAHUEC HHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMH

PeBy.]'ll)TaTl)I oﬁyqemm nmo TMCHMITIJINHE

O1neHoyHbIe
cpeacTBa

OIIK-1.1. Cucremarusupyer u
AHATTN3UPYET PE3yIbTAThl XUMHUECKUX
PKCIIEPUMEHTOB, HAOJIOICHIH,
M3MEPEHUH, a TAKXKE Pe3yIbTaThI
[PacueTOB CBOMCTB BEIIECTB U MaTEPHUATIOB

3HATh: TEOPETUUCCKHE OCHOBBI 0a30BBIX
XUMHUYECKUX TUCIIUILTAH

'YMeTh: pemaTh THTIOBbIE YUeOHbIE 3a1a4n
MO OCHOBHBIM (0230BBIM) XUMHUECKUM
IMTICTIMTITITHAM

Biramers: HaBBIKAMH PabOTHI ¢ yaeOHOU
ITUTEpaTypol 10 OCHOBHBIM XUMHUYECKUM
IMICIIUTUTMHAM

I'pynnosoii onpoc,
TECT, KOHTPOJIbHAA
pabora

OI1K-1.2. [Ipennaraer HHTEPIPETAITHAIO
[PE3YIIBTATOB COOCTBEHHBIX
YKCTIIEPUMEHTOB M PaCUeTHO-
TEOPETUIECKUX PAbOT C UCTIONL30BAHUEM
TEOPETUIECKUX OCHOB TPAJUIMOHHBIX U
HOBBIX Pa3Je]IOB XUMUHU

'YMeTh: BBITIONHATE CTaHAapPTHBIC
meficTBUA (Kiaccu(UKAIS BEIIECTB,
COCTaBIICHHE CXEM IPOIIECCOB,
CHICTEMaTH3aIUs] JAHHBIX H T.I1.) C YI€TOM
OCHOBHBIX TIOHSITUH U 0OIIHX
3aKOHOMEPHOCTEH, POPMYITHUPYEMBIX B
[paMKax 0a30BBIX XHMUYECKUX JUCIUILIHH

I'pynimoBoit onpoc,
TECT, KOHTPOJIbHAS
pabora

OI1K-1.3. ®opmynupyeT 3aKIIOYeHUST U
BBIBOJIBI 110 PE3yJIbTATaM aHAIIN3a

I TEpaTypHBIX TaHHBIX, COOCTBEHHBIX
PKCIIEPUMEHTAIBHBIX U PACUYETHO-
TEOPETHIECKUX PabOT XUMHUIECKOM
HaIrpaBICHHOCTH

'YMeTb: BBIIONHATH CTaHAaPTHEIC
mericTBHs (KIaccuUKaIys BEIIECTB,
COCTaBJICHHE CXEM ITPOLIECCOB,
CHCTeMaTH3alHs JAaHHBIX U T.IL.) C YYETOM
OCHOBHBIX TIOHATHI M OOIIHX
3aKOHOMEPHOCTEH, (POPMYINPYEMBIX B
[paMKax 0a30BBIX XUMUYECKUX THCIHILINH

['pynnoBoii onpoc,
TECT, KOHTPOIbHAs
paboTa

OIIK-2.1. PaGoraer ¢ XMUMHYECKUMU
BEIECTBAMU C COOJTIOJICHUEM HOPM
TEXHUKH 0€30I1aCHOCTH

3HATh: CTAaHIAPTHBIC METO/BI OTYYCHUS,
MICHTH(UKAIMN 1 UCCIIEIOBAHMS CBOMCTB
BEIIECTB ¥ MaTepPHaJIOB, IIPaBHJIa
00paboTKH 1 0POpPMITEHHS Pe3yTbTaTOB
[padotsl, HOpMBbI Th

nmabopaTopHas paboTa

OI1K-2.2. [TpoBOAUT CUHTE3 BEIIECTB U
MaTepuanioB pa3HOU MPUPOJIBI C
KICIIO0JIb30BAHUEM UMEIOIINXCS METOAUK

3HATh: CTaHAaPTHBIC MCTOABI TOJIYUCHUA,
I/I,I[GHTI/I(l)I/IKaLII/II/I 1 UCCIICIOBAHUA CBOMCTB
BCILICCTB U MATCPUAJIOB, IIpaBUJia

nabopatopHas padora
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00paboTKH U OPOPMIICHHS PE3yThTATOB
ppabotel, HOpMbI Th

'YMETh: OPOBOAUTH MPOCTHIC XUMHUUYCCKHEC
OIIBITHI IO pCAIara€MbIM METOJUKAM

Biagers 0a30BbIMU HaBBIKAMU
[IPOBEICHNST XUMHUIECKOT0 SKCITEPUMEHTA
1 0(OPMIICHHUS €T0 Pe3yIbTaTOB

OI1K-2.3. [IpoBoAUT CTaHIAPTHBIC 3HATh: CTaHIAPTHBIE METO/BI MONY4YEHHUs, [TabopaTopHas pabora
OIIepaLIMK JUIS ONPENSICHUS XMMHYECKOr0 UACHTU(UKALIMN ¥ UCCIICI0BaHUS CBOWCTB

1 (ha30BOr0 COCTaBa BEIIECTB U BEIIECTB U MaTEPHAJIOB, ITPaBHIIa

MaTepuaioB HA UX OCHOBE 00paboTKK 1 OPOPMIICHHS PE3yIbTaTOB

ipabotsl, HOpMBbI Th

'YMeETh: IMPOBOANUTE MPOCTHIC XUMHUYCCKUE
OIIBITHI 11O p€AIara€MbIM METOJUKAM

OI1K-2.4. [IpoBOaUT UCCIICIOBAHUS 3HATh: CTAaHAAPTHBIC METOIBI MTOTyUYeHUs, || pyIIImoBoii ompoc,
CBOMCTB BEUIECTB U MaTEPUAJIOB C MACHTU(UKALINY 1 UCCIEA0BaHNS CBOWCTB|IabopaTopHas pabora
MCTIONIb30BAaHUEM CEPUMHOTO HAydHOTO  [BEIIECTB M MaTEpUAJIOB, PABHIIA

000pyIOBaHUS 00paboTkH 1 0hOpMITEHUS PE3yTHTATOB

ipabotsl, HOpMBI Th

Bonpocel 17151 IOATOTOBKH K YCTHOMY OIIPOCY

Tema Ne 1 OcHOBHbBIE KJIACCHI HEOPraHN4YeCKUX COeUHEeHUi. BUHaApHbIe coeTUHEeHUA:
OKCHU/BL, CyJb(uabl 4 T.1.

Oxcuppl. I'mapokcuapl. TUIbl OKCHUIOB U THIPOKCUIOB: OCHOBHBIE, KUCIOTHBIE, aM(OTEepHbIE.
Howmenxknarypa okcuioB u ruipokcuJioB. [lonarue crenenu okuciaeHus. CTpyKTypHbIE GOPMYIIBL.
MeTo1b OJTy4eHHS] OKCUJIOB U UX CBOMCTBA. MeTO/Ibl MOJIydeHUs TUAPOKCUIOB U UX CBOKCTBA.
Kucnotel u comu. Kucnotel kucnopoaconepxaiiie u O€CKUCIOPOIHbIE, OJHO- © MHOTOOCHOBHBIE
kucnotel. CTpykTypHbIe (GopMynbl M HOMeHkiarypa. I[lomydenue u cBoiictBa kucior. Conu
HOpMaJbHbIE, KHUCIIbIE, OCHOBHBIC, CMEIIAaHHbIC, J[BOIHBIE U KOMIUIEKCHbIe. HoMeHknaTypa,
CTPYKTYpHbIE opMysibl. MeTo bl MOTY4YEeHUs U CBOMCTBA COJIEH.

Tema 2. Ctpoenue atomoB u Ilepuoanyeckuii 3axkon u [lepuoguyeckas tadauna
JA.N.Menneneea. BropuyuHasi nepuoguIHOCTb

Crtpoenue atoma. OnbiTel Pezepdopnaa u ero Mmozaens aroma..CtpoeHue atoma 1o Teopun Humnbca
bopa.

CoBpemeHHasi Teopusi CTpoeHHsI atoma. [ maBHOe kBaHTOBOe umcio. OpOutanbHoe (MOOOYHOE)
KBAaHTOBOE 4YMCJI0. MarHUTHOE KBaHTOBOE uncio. CnuHoBoe kBaHTOBOE uncio. [lpunmun [laymnu.
[IpaBuno KneukoBckoro. IlpaBuio Xynpga. Ouepruss nonHuzauuu. CpoACTBO K AJIEKTPOHY.
DNEeKTPOOTPULIATENBHOCTh. [lOpsSAoK 3amomHeHHs aTOMHBIX opOuTanel snemeHToB 4,56 u 7
MEPUOOB.

[lepuoanueckuit 3aKOH U MEPUOAUUYECKAsI cUcTeMa XuMHUueckux snnemeHToB JI.M. Meneneena.
CoBpemennass  ¢GopmynupoBka  mnepuoguueckoro  3akoHa  J.M.MengeneeBa.  IIpuumna
MEPUOANYECKOTO TMOBTOPEHHUS] CBOWCTB JJIEMEHTOB M HMX COEIMHEHHM. DU3HUECKUH CMBICT
nepuoAnYecKkoro 3akoHa. lloHsTHe mepuoOB, TpyNNH U MOATPYII C MNO3ULUN TEOPUU CTPOCHUS
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atomoB. PasButne nepuoanudeckoro 3akoHa. lIpenckazaHue CBOWCTB 3JIEMEHTOB U MX OTKPBITHE.
Bropuunas nepuoanyHoCTh. JIaHTaHUTHOE CIKATHE.

Tema 3. Xumnueckas cBsi3b

[lonaTne XUMHYECKOW CBSI3M W MEXaHW3M OO0pa3oBaHUS KOBaJIEHTHOM cBs3u. CBoiicTBa
KOBaJIEHTHOM CBsi3U. OCHOBHBIE MOJIOKEHUS METO/1a BAJIEHTHBIX cBsizel. CTpoeHue Mosekyin ¢ropa,
KHUCIIOpO/ia, a30Ta C IMO3MLUMH MeTo/a BalleHTHbIX cBs3ei. [loHsaTue rubpuauszanuu, CTpoeHue
MOJIEKYJI METaHa, aMMHuaKa 1 BoJipl 1o meroay BC.

JloHOpHO-aKIenTopHasl CBsSI3b M MEXaHM3M €€ oOpa3oBaHUS HAa IpPHUMEpPE MOJIEKYN BOJOpoJa U
KaTMOHA aMMOHHSL.

Hownnas cBs3b, €€ 0COOEHHOCTH, MEXaHU3M 00pa30BaHUs, SHEPTETHYECKIE XapAKTEPUCTUKY.
Mertannuueckas cBsi3b, €€ 0COOEHHOCTH MPOSIBICHUS.

BonoponHas cBsi3b, MEXaHU3M 00pa30BaHUs BOJAOPOIHON CBS3U U €€ 0COOCHHOCTH,
JSHEPreTHYECKHUE XapaKTePUCTUKH. BisiHue BOAOPOIHOM CBA3M HA CBOMCTBA COETMHEHUM.

Tema 4. Tepmoxumus
DK30- U 3HI0TepMUYeckue peakuuu. TemnoBoi appexT xuMuueckux peakuil. 3akon ['ecca u ero
ciencTBusl. PacueTsl o TEpMOXUMUYECKHM YPABHEHHUSIM.

Tema 5. OkHCIUTEILHO-BOCCTAHOBUTEIbHbIE PeAKIIUH

[ToHsATHS BaJIEHTHOCTH W CTeNeHH OKucieHus. OKUCIUTEeNW W BOCCTaHOBHUTENW. BeriecTsa,
MPOSIBIIAIONINE KaK OKUCIHUTEIbHBIE, TAK U BOCCTAHOBHUTENbHbIE CBOWCTBA. MeETOIbl ypaBHUBAHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ MPOLECCOB: METOJ JJIEKTPOHHOTO ©OajaHca W MeETOJ
nosypeakuuid. @akTopspl, BAUSIONIME HA CKOPOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPeaKIUi U
MPUPOAY MPOAYKTOB B3aUMOJICHCTBUA B HUX. DJIEKTPOAHBIC MOTCHIIMANBL. DJICKTPOXUMUYECKHUM Pt
HanpspkeHuid metauioB. OnpeneneHrue Bo3MOXKHOCTH mpoTekanuss OBP ¢ momoipio 3HaYeHUi
AIIEKTPOIHBIX MOTEHIIUAJIOB.

Tembl 6-10. KommiekcHbIe cOeIUHEHUS

Teopuss Bepuepa. Ilonstue xomruiekcooOpa3oBaTens, JIUTraHa, KOOPAWHAIMOHHOTO 4YHCIA.
Buytpennsis u BHenHss cdepa. 3aps] KOMIUIEKCHOTO HOHA U IIEHTpaIbHOTO aToMa. HoMeHkiaTypa
KOMIUIEKCHBIX COEIMHEHMI. THUIIbI KOMIUIEKCHBIX COEIMHEHUH Hu uX uszoMepus. CrpoeHue
KOMIUIEKCHBIX coenrHeHui mo metoay BC. BHemHe- 1 BHyTprHOpOUTaIbHBIE KOMIUICKCHI. Teopus
KPUCTAIJIMYECKOTO TMOJiA. MeToJ MOJIEKYNIApPHBIX OpOHuTaneili B CTPOCHUU KOMILUIEKCHBIX
coenuHeHUl. OcHOBHBIE mNOJOKEHHUS. CTpPOE€HHE KOMIUIEKCHBIX COEAUHEHUM 10 TEOpHUH
KPUCTAJUITMYECKOTO N0JiA. BO3MOXXHOCTH Kaxk101 U3 Teopuil xumudeckol cBsa3u B KC.

Tembl 10 — 16. BBegenue B npeaMeT aHAJIUTHYECKOM XMMHUM. AHAJTUTHYCCKHIA CHTHAT U TOMEXH.
[Ipenen obHapyxeHHS, KOIPOUIMEHT YyBCTBUTEIHHOCTH, HIDKHSS M BEPXHSSI TPAHUIBI OMPENETSIeMbIX
collepaHNH. AHAJIUTUYECKH CHUTHAI W ToMmexu. M3OmparenpHOCTh Meroma (Meromuku). CrocoOwl ee
IIOBBIIICHU . I/I,ZleaJ'ILHLIC U p€aJIbHbIE CUCTEMBI. 9J'ICKTPOCT3.TI/I‘I€CKOG U XHMHYCCKOC B3aHMOH6ﬁCTBHC.
Turpumerpus. ['paBumerpusi.

AvyauTopHasi padora, npuMepbl

3ansrTue 1, 2.
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX COeTUHECHUID)

1. Kakue coequnenns Ha3pIBaloT okcugaMu? Kakue THIBI OKCUIOB BEI 3HaeTe?
2. C yeM pearupyroT KUCIOTHbIE OKCcUabI? OcHOBHBIE? AMdoTepHbIe?
3. Kakue okcupl Ha3bIBalOT HECONEOOPA3yIOMUMU?
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4. Kakue coequneHus Ha3pIBaloT kucnoramu? Kak knaccuduuupytot kucnorsl? Kakue KucioTst
OTHOCST K CHJIBHBIM?

5. C uem pearupyroT KucjioThl? Hanummure ypaBHEHUs pEaKIIHil.

6. Kakue coennnenust Ha3pIBaroT ocHoBaHusIMU? Kak kiaccuduuupyror ocnoBanus? Kakue
OCHOBAHUS OTHOCSIT K CHJIHBIM?

7. Kakue coequHenus HaszbiBaroT cossiMu? Kakue conu Bbl 3Haere?

8. M3 kakux KucioT obpa3yroTcst Kucible coau? M3 kakux oCHOBaHUN 00pa3ytoTcs OCHOBHbBIE
conu? Hanuiure ypaBHEHUs peakuil.

8. Kakue cosu Ha3pIBaroT cmemanubiMu? JIBoitHbIMU? [IpuBenuTe npumepsl.

9. Th npu paboTe ¢ KHCIOTaMU, IIEI0OYAMH.

Tecm 1

3auarue 3.
AyauTopHasi paboTa: rpynmnoBoii onpoc, pemieHne 3a1a4 y 10CKU

Crpoenne aTtoma.
[lepeuncnure OCHOBHBIE MOJIOXKEHHSI KBAHTOBO-XUMHUUYECKON TEOPUU CTPOEHUS aToMa.
UTo Ha3BIBAIOT aTOMHOM OPOUTAITBIO?
Kax MoxHO n300pa3uth aTOMHYIO OpOMTaIbh HA TUIOCKOCTH?
Kaxue Bunp1 opoutaneit o1 3Haete? Kakyio popmy oHn nmerot?
CKOJIBKO 2JIEKTPOHOB yMEIIaeTcs Ha OpOUTAIU KaX10ro Buaa?
KakoBa BMeCTUMOCTB KaX0r0 YpOBHS?
Hanumure snekTpoHHyto GopMmyiny, XapakTepu3yIOIIyI0 CTPOCHHE aToMa CBUHIIA?
[TomuepkHUTE BAJIECHTHBIN YpOBEHb. CKOJIBKO AJIEKTPOHOB HAXOJUTCS HA BaJIGHTHOM
ypoBHE?
8. Kaxkue cBoiicTBa nposBJIIET CBUHEI: METAJUTMUECKHE WIH HEMEeTaTnYecKue?

Nook~owhE

Ilepuoauyeckuii 3aK0H U NeprUOANYECKas cUcTeMa XuMu4YecKux dJjiemeHToB .. MenneneeBa.

Chopmynupyiite Ilepronnueckuii 3akon .M. Menneneena.

B uewm 3akmiouaercs pusudeckuii cMbica [lepuoauueckoro 3akona?

Kaxk no neprony nameHsatoTcsa paanycel ssieMmeHToB? [1o rpymme?

UTo Ha3bIBAIOT MOTEHIIMAIOM HOHU3aLUU d1eMeHTa? CpoACTBOM K AJIEKTPOHY?

DIIEKTPOOTPUIIATETLHOCTHIO?

5. Kak »Tu xapaKkTepucTHKU aTOMa U3MEHSIOTCS 10 TpyIIe nepuoaudeckoi cucremsl? 1o
nepuoay?

6. Kakoe nosnosxenue 3aHUMAaeT CBUHEI B iepuoandeckoil cucreme? C ueM coBmagaeT HOMep
nepuoaa? Homep rpynnsi? B kakoii noArpyrie HaXoAUTCsl CBUHEN?

7. KopoTko oxapakTepusyiTe cBoiicTBa cBuHIa. Hanumure GopMyy ero BhICIIETO OKCHAA.

Kakoii xapaktep nposiBIsieT 3TOT OKCU?

[To xakoMy pHU3HAKY TPYIIIBI JIEMEHTOB JEJAT Ha [VIaBHYIO M TOOOUHYI0?

9. Tlouemy XpoMm u cepa HaxOJATCS B OJTHOM I'PYIINE, HO Pa3HBIX MOArPYyMIax?

10. Kakoe siBleHHE Ha3bIBAIOT BTOPHUYHOU MEPHOIUYHOCTHIO. B Kakux XapaKTepucTHKax
aTOMOB OHA MPOSIBISIETCS?
Tecm 2

el NS =

o

3ansaTue 4.
AyauTopHasi padoTa: rpynmnoBoii onpoc, pemeHne 3a1a4 y 10CKH
XuMnuyeckas CBfi3b
Kakue Tunbsl XuMu4eckoi CBsI3U Bbl 3HaeTe?
Kakue 13 HUX IposBIAIOTCS B IPOCTHIX BellecTBax? B ci10kHbIX?
3. OObscHUTE MeXaHU3M 00pa30BaHMs HOHHOM CBS3M Ha MPUMEPE XJIOPUIA HATPHUS.

N =
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Kakue cBsi31 Ha3bIBalOT KOBAaJIEHTHBIMU?

Kakne mexann3Mbl 00pa3oBaHus KOBAJICHTHOM CBs3U BbI 3HaeTe? Kak oHU peanu3yroTcs?

[IpuBenute mpumMepbl 00pa30BaHKsl KOBAICHTHOH CBA3H 10 0OMEeHHOMY MexaHu3my. I1o

JIOHOPHO-aKLEIITOPHOMY.

6. Kak oTiIn4uTh KOBAJICHTHYIO MOJIIPHYIO CBSI3b OT HOHHON?

7. Kaxkue cBsI3UM Ha3bIBAIOT G-CB3sIMU? T-CBsi3siMu? Kak oHn oOpasyrores? Kakue cBsizu
00pasyroTcs MepBbIMH?

8. Kakwue cBsi3M Ha3pIBAIOT BOJOPOIHBIMU? B KakMX COCMHEHUSX OHU PEATU3YIOTCS ?
[IpuBenure npuMepsl.

9. Kakue cBsi3u 00pa3yroTCs B BEIIECTBAX MOJICKYISIpHOTO cTpoeHusi? [lepeurcnure BUIbI

cBs3eil Ban nep Baanbca.

o

3auarue 5

AyauTopHasi padora: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKu
«MeToa BAJIEHTHBIX CBA3e»

=

CdopmynupyiiTe OCHOBHBIE MTOJIOKEHUS TEOPUH BaJICHTHBIX CBSI3EH.

2. KakoBo MpoCTpaHCTBEHHOE TIOJIOKEHUE BOKPYT IIEHTPATHLHOTO aTOMa MOJICKYJIBI JIBYX, TPEX,
YETBIPEX, MSITH, MECTH AIEKTPOHHBIX map?

3. CdopmymupylTe OCHOBHBIC MOJIOXKEHHUS MOJCITH THOPUIM3AIIMN aTOMHBIX OpOHTAIeH st
00BSICHEHUS TPOCTPAHCTBEHHON KOH(UTypaliuu MOJIEKYIL.

4, KakoBO NPOCTPAHCTBEHHOE TOJIOKEHHUE B aTOMe SP-, SP-, SP°- THOPUIHBIX opOuTaTei?

Kako#t tunm tulOpuausanum opOWTaieil IEHTPAIBHOTO aTromMa HauboJyiee BEpOSITCH IS

monekyn CHa, NHz, H2O; BH3, BeF,?

6. OObscuuTe paznuure cTpykTyp MoJiekya BClz u NCls .

Konumponvnasa paooma

o

3anarTue 6

AyauTopHasi padora: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKu
«MeToa MOJIEKYJISIPHBIX OpOUTAJIei»

=

CdopmynupyiiTe OCHOBHBIC MTOJI0KEHHUS TEOPHH MOJIEKYJISIPHBIX OPOUTAIICH.

Kakue opOutanu B aToMe IpUroIHBI JJ11 00pa30BaHus G-CBsI3ei?

3. TlocTpoiiTe SHEPreTHYECKyr IuarpaMMy W pacHpeieiuTe OJJICKTPOHBI IO OpOHUTAIIAM
MoJieKybl Bogopoaa. Mona Ho™. OnuHakoB oM mopsaok cBsa3u B oTux yactuuax? Kakas u3
HUX ycToHuuBee?

4. TlocTpoiiTe HHEPreTUYECKyI0 auarpaMmy U paclpeAeiauTe 3JIeKTPOHBI [0 OpOUTANISIM
Mouekynbl No. Paccunraiite mopsiiok cBsi3u B MOJieKyie. UTo MPOU30UIET, €CIIU Y MOJICKYIBI
OTHSTH OJIMH JIeKTpoH? Byzer au Takas yacTuna yCTOMYuBOit?

5. TloctpoiiTe 3HEpPreTMYecKyro AuarpaMMmy M paclpeleiuTe JIIEKTPOHBI MO OpOUTANIIM
MoJIeKyInbl F2. PaccunTaiite mopsiok cBsi3u B MOJIEKYIIE.

6. ITlocTpoiiTe ZHEpPreTMYecKylo AWarpaMMmy M paclpeleluTe JIIEKTPOHBI MO OpOUTANISIM

Monekyibl CO. Paccunraiite nopsaok CBA3M B MOJIEKYIIE.

N

Konmponsnas paboma

3ausTue 7
AyautopHasi padoTa: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKU
«OCHOBBI XMMMY€ECKOI TEPMOTUHAMMKHN»
1. Dx30 W SHAOTEPMHYECKHE peaKIuH. JHTanblus. llpaBuina HamucaHUs TEPMOXUMUYECKUX
peakuuii. 1 3aK0H TepMOJUHAMUKH.
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2. CrannaptHas TerioTa o0pa3oBanus BemecTB. OyHKIIUN cocTosiHU. 3aKkoH [ ecca.
CnencrBus u3 3akoHa ['ecca. TermoBoit 3 (heKkT XUMUIEeCKON PEeaKIIHiH.

3. DHTponus kak ¢yHKIUs cocTossHus. CnenctBus u3 3akona ['ecca. DHTpomnus peakuun. 2
3aKOH TePMOMHAMUKH.

4. Dueprus ['m60ca kak KpUTEpUil CaMOTIPOU3BOJIEHOCTH MPOIIecca.

3auartue 8

«OKHCJINTEIHbHO-BOCCTAHOBUTEILHBIE Pe€aKIumn»
OmnpepenuTte CTENEHb OKUCICHUS XUMHUUECKUX DJIEMEHTOB:
PbO,, KCIO3, CrCls, Ca(HSO4),, KMnOs, CO., CoHz, NaCr.07, H:0a.
[Tporiecc MOBBIIIEHUS CTEIIEHH OKUCICHHS — 3TO
Iporiecc MOHUKECHUS CTETIEHU OKUCIICHHUS — 3TO
Okucaumens -

Boccmanosumens -

Kaxkmue u3 YKa3aHHBbIX BCUICCTB IMPOABIIAIOT TOJIBKO OKUCJIHUTCJIIBHBIC, TOJIBKO
BOCCTAHOBUTCIIBHBIC, KaK OKHCJIHNTCIIbHBIE TAK U BOCCTAHOBUTCIBHBIC CBOMCTBA (33 CUE€T aToMa
MOAYEPKHYTOTO 3JIEMEHTA):

KMnO, - ;  MnO: - ; NazSO:s - ;o KI- ;
PH;s - 7 NaxS - 7 Vo0Os - ; HNOs - ;
Knaccuduxarnus OBP:
1.
2.
3.

OKHCIIUTETEHO-BOCCTAHOBUTENBHBIA TMOTEHIMAN (CTAaHIAPTHBIA SJIEKTPOJHBIA TOTEHIINAT,
OBII, (po) -

Yewm nonoxxurtensHee Beanurda OBII, Tem Oosee

CBOMCTBA MPOSBIISET dhopma,;
Uewm otpunarensuee BenuynHa OBII, Tem Goiee
CBOMCTBA MPOSBJISAET dbopma,

Onexrpoasuxymias cuna (3C) OBP onpenensiercs o gpopmyse
Hanpasnenue nporexkanusa OBP onpenenser BenuunHa ,
peaxiusi BO3MOXKHA, €CIIU

3ansaTne 9
Py0e:xnasi KoHTpOJILHasi paboTa Nel

Monayas 2 (2 cemectp)
3ansaTue 1
AynuTopHasi padora: rpynmnoBoii onpoc
Teopus Bepuepa. HomeHk/1aTypa KOMIIEKCHBIX COeIMHEHUI

1. Teopus Bepuepa. [lonarue koMIuiekcooOpazoBaTessi, JUraHaa, KOOpIMHAIMOHHOTO
yucia. BuyrpenHsas u BHenmH:s cdepa. 3apsa1 KOMIUIEKCHOTO HOHA U LIEHTpaibHOTo atoma. ictopus
OTKPBITUSI KOMIUIEKCHBIX COEANHEHHH.

2. Hanumure QopMyiasl KOMIUIEKCHBIX coenuHeHuit: rekcanuanodeppar(ll) kamms,
xnopua terpaammuamenn(ll), rerpaammunruiatusa(ll). Hanumure ypaBHeHHs AMCCOLMALIMN STHX
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COCIMHEHUH B BOJHBIX PacTBOpaXx.

3. K kakuM THIIaM KOMILJICKCHBIX CO€AMHEHUI oTHOCATCs Tekcanmanodeppar(ll) kamus,
xnopua terpaammunamenu(l1), rerpaammuniuiaruaa(ll)?
4. Kakue cBsi3u peanusyroTcsi B KOMIUIEKCHBIX COEIMHEHUAX?
o. Ha3zoBuTe 1eHTpasibHBII HOH B KOMIUIEKCHOM coenuHeHuu rexcauuanodeppar(ll)
Kanus. YeMy paBHO KOOpJAMHAILIMOHHOE YHUCIIO JK€Je3a B 3TOM CO€AMHEHUN?
6. Huccounanus KC no Tvmy CUIbHBIX 3JIEKTPOJIUTOB.
3ansaTue 2

CoNOR~WNE

«KoMmjiekcHbIe cOeIMHEHN»

Kaxkune COCAMHCHUS Ha3bIBAKOT KOMIIIEKCHBIMH ?

Kax guccomuupyror KC?

OmnuirTe OCHOBHBIE MOJIOKEHUsI Teopun BepHepa

JlaiiTe Ha3BaHUSI KOMIUIEKCHBIM COEIMHEHUSIM

Ornpenenure cTeNeHb OKUCIICHUS IIEHTpaabHOTo HoHa B KC
Ompenenure 3apsa KC

Turbl KOOPAMHALIMOHHBIX COCTMHEHUMN. X eIaThl

Bunp! TuranaoB U BX TEHTATHOCTE.

Nzomepus KC

i N =

oo

M wbdpE

3ansaTue 3
AyauTopHasi padora: rpynimnoBoii onpoc, pemeHue 3a1a4 y 10CKu

Onucanue KOMILUIEKCOB € MO3UIUI TEOPUHU BAJEHTHBIX CBA3eEi
Kakue cBs3u peanu3yroTcsi B KOMIUIEKCHBIX COEAMHEHUSIX ?
[To kakomMy MexaHU3MY OHU 00pa3oBaHbI?
Kto siBnsieTcst akiienTopoM B KOMIUIEKCHBIX COETUHEHUSX ?
Chopmynupyiite OCHOBHBIC TOJOXKEHHS TEOPUM BaJCHTHBIX CBsA3CH [UIsi OOBACHEHUS
oOpazoBanus u crpoenus KC?
Uem o0bscHsIETCS 0c00ast CKIIOHHOCTH d-aeMeHToB K oOpa3zoBanuio KC?
Kakne tunbl ruOpuauzaluu BCTPEYAOTCS B KOMIUIEKCHBIX coeAauHeHusax? Kakum
MHOTOTpaHHUKaM OHHU COOTBETCTBYIOT?
Kakune mnpoctpancrBennbie koH@urypanuun KC Moryr cooTBeTCTBOBaTh JgHAMAarHUTHBIM
HMOHaM ¢ KoH(purypanuen d*°, d8, db? Buytpu- nnu Baemneopouranbasie 3t KC?
CocraBbpTe ypaBHEHHE peakuuid B3aumojieicTBusi aMmporeprnoro ruapokcuaa xpoma (1) c
KHCIIOTaMH U mienovyaMu. Kakue KaTHOHHBIE W aHWOHHBIE KOMILIEKCHI MPH 3TOM MOTYT
o0OpazoBathcs?
Ucnonb3ys meton BC, 00bsicHUTE CTpOCHUE ITUX KOMIUIEKCOB, YUUTHIBAs, YTO MArHETH3M
UX OTBEYAET TPEM HECIIAPEHHBIM 3JIEKTPOHAM.
Pewenue mecma

3ansaTue 4
AyauTopHasi padoTa: rpynmnoBoii onpoc, pemeHne 3a1a4 y 10CKH

Onucanne KC ¢ no3numii TeoOpuu KpUCTAVINYECKOIr0 MOJIA
OcCHOBHBIE TIOJIOKEHUS TEOPUU KPUCTAIINYECKOTO MOJIS.
Pacmierienne opOuTaneil B OKTa3JpuiyeckoM I10JI€ JINTaH I0B.
Pacmernienne opOuTaneil B TeTpa’ipuyeckoM HoJie JIUTaH/I0B.
[TapameTp paciieruieHus: ¥ SHEPrus CTaObMIN3aluu KPUCTAJUIMYECKUM T0JIEM JIUTAH/I0B.
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CrnexTpoxuMudeckuit paf. JIuranapl CUIBHOTO U c1aboTO MOJIS.
Marnuthsbie cBoiictBa KC ¢ mo3uiuii TeOpun KpucTauinuecKoro moJis.
LBerHocth coequnenuii KC ¢ mo3unuii Teopun KpUCTaUIMUECKOTO MOJIS.

O N O

s mona rekcaakBarutana (lll) ompenenute DCKII, maruuTHble CBOWCTBA M LIBETHOCTD
3TOT0 KOMILJIEKCA.
Pewenue konmponvnoil pabomut

3auarue 5
AyautopHasi padoTa: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKU

MeTtoa MoJiekyasipabix opourtaneii B onucanun KC (Teopust moJist Inranaon)
OcnoBuble nosioxxeHust TTIJT
DHepreTUyecKas JuarpaMma Jjisi OKTadApUYeCcKOro KOMILIeKca
[Tapamerp pacmennenus B TILI
Marnutnsbie cBoiictBa KC ¢ mo3zuruit TTIL
BetHocTh coenunenuii KC ¢ mo3unmid TI1JI.

ok wnpE

JocTouHcTBa MeToa.

3ansaTue 6
AyauTopHasi padora: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKu

XuMuYecKoe paBHOBecHe B pacTBopax, coaepxammx KC
1. Xwumunyeckoe paBHoBecue. Koncranra paBHoBecus. Koncranra Hectoiikocti KC B pacTBope.
TepMoauHaMuyeckass 1 KOHIIEHTpAlMOHHAs KOHCTaHThl ycTOMYMBOCTH KC, UX CBA3b.
2. Crynenyvaras qucconmanusi KC. CryneHuarsie KoHCcTaHThI HecTorkocTH KC.

w

Peakuuu 3amernieHus TMraHioB.
4. PacTtBOpeHue u 00pazoBaHUE OCAIKOB.

3auarTue 7

AyauTopHasi padora: rpynmnoBoi onpoc, pemeHue 3a1a4 y 10CKU
Pemenue pacueTHbIX 3a/1a4 Ha 00pa30BaHUE U PACTBOPEHUE OCAAKOB ¢ 00pa30BaHUEM KOMILIEKCHBIX
COEeIMHEHUN

3ansTue 8
Py0eskHasi KOHTpPoOJIbHAsA padora Ne2

IIpumepsI KOHTPOIBbHBIX 3aJaHUN N0 « BBeAeHNI0 B CIeHAJIBLHOCTBY

IIpuMepsI TECTOBBIX 3aJaHUM VI TEKYIEro KOHTPOJIsl 3HAHUU CTYACHTOB
MOAYJIb 1
Tecr 1
Tema: «OcHOBHBIE KJIaCCHI COeTNHEHH I

Bapmuanr 1

1. Kakue u3 MPUBCACHHBIX HUKC OKCUAOB OTHOCATCA K OCHOBHBIM OKCI/II[aM?
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A) SO3 b) CaO B)Cr,03 I Co JI)Na20
2. Kakue u3 npuBeIcHHBIX OKCHJIOB B3aUMOJIEHCTBYIOT CO IlleJI0uaMu’?
A) SIO2 B)ALO3 B) NO I CaO ) N2O
3. Kakue 13 npuBeeHHbIX HUYKE OCHOBAHUM SBIISIOTCA LIeI09aMu?
A)KOH b)Fe(OH). B) Mg(OH). T')Ba(OH) 1) Zn(OH):
4. Kakue 13 NpUBEJICHHBIX HUKE KUCIIOT SBJISIFOTCS TPEXOCHOBHBIMU?
A)H3 POs  B) HiP.O7 B) H3AsOs T')H2SOs 1) HaPOs
5. AHTHIPUIOM KakuxX KUCIOT sBisieTcst P2Os ?
A)H3 PO3  B) HsP207 B)H3PO2, T')HPOs ) H3POgs
6.Kakue n3 ykazaHHBIX KUCJIOT 00pa3ylOT KUCIIbIE COTTU?
A)H3 POs  B) HsP2O7 B)H3PO2, TI')H»SOs 1) H3POq
7. Kakue U3 ykazaHHBIX COCTUHEHUN OTHOCSTCS K KUCIBIM COJISM ?
A)Na;H POs  B) KoHoP2O7 B) KH SOs4 T') CaSOs 1) CaOHNOs
8. Kakast u3 HuxenpuBeieHHbIX (OpMYJI COOTBETCTBYET XJIopaTy Oapus?
A)BaCl;  B)Ba(OCl), B)BaCl,O I') Ba(ClO3), [1) Ba(ClOa4)2
9. Kakue 13 yka3zaHHBIX HIDKE BEIIECTB PEarupyroT C COJISTHOM KUCIOTOM?
A)Zzn B)Cu B)C TI)BaO [O)SIiO2 K) AgNO3
10. B pacTBOpE Kakux BEIIECTB JAKMYyC UMEET CUHHUI 1BET?
A)Na,O B)Cl,07 B)BaClLO ') Ba(OH): 1) NH3

Tect 2
Tema: «Ilepnoanyecknii 3akon I.U.MenneneeBa. CTpoeHue atroma

Bapuant 1

1.CKOJIBKO AJIEKTPOHOB HAXOAUTCS Ha YpoBHE ¢ N=5 ?
A) 2 b) 8 B) 18 )32

2. Kako#i moxypoBeHb 3al0JIHIETCS B aTOME MOCJI€ MOAYpPOBHS Sp ?
A) 6s b) 5d B) 4d ) 5f

3. CKOJIbKO IPOTOHOB B SiJpe aToMa 30J10Ta ?
A) 79 b) 118 B) 197 I') 276

4. CKoJIbKO HEHTPOHOB B fpe aTOMa HauboJee pacIpoCTPaHEHHOTO U30ToNa BojIbhpama?

A) 74 b) 110 B)184 I') 258
5. K KakoMy ceMeiicTBY OTHOCHTCS 1IEMEHT C 3JIeKTPOHHOM KoHdurypamuii ... 4s°3d%?

A) s b) p B) d INf

6. KaxoBa a1ekTpoHHas KoHurypamus nona Ca*??
A) 3s23p® B) 3s23p®4s? B) 3s2 3p* I') 3s23d?
7. CKOJIbKO HECTIApEHHBIX JIEKTPOHOB COJIEPKUT HEBO3OYKICHHBIN aTOM MeIH ?
A) 2 b) 1 B)3 No
8, Kakyro MakcMMallbHYIO BaJIEGHTHOCTh MOKET IPOSBIISTH JIEMEHT PEHUI?
A) 6 b) 2 B) 8 7
9. KakoBa ¢opmyna BOJOPOJTHOTO COSAMHEHUS AIEMEHTa C TIOPSAKOBBIM HOMepoMm 157
A) DOHs b) OH4 B) OH: N 3H
10. Kakas w3 kucnot siBnsieTcst 6ojiee CUIbHON KUCIOTOM?
A) cepoBojopoaHas B)cepnass B) cepHucras I') xnopHas

KonTtpoabnas padora Nel
TeMa «XHMHYEeCKas CBA3b)»
Bapmuanr 1

1. TIpoananu3upoBaTh XUMHUYECKYIO CBs3b B BemiecTBax: Ha, BeCly, BaCly, H2SOq.
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2. OmpenenuTs CTETICHb OKUCICHUS H BAJICHTHOCTH AJIeMeHTOB B coenuHeHusx: H3PO3, HaPOy,

KNOs, K2Cr207.
Hcnonb3ys METOJ] BaJICHTHBIX CBSI3€H, ONpeesInTh reoMeTputo MoJekyibl BeCl.

w

4. Hcnonp3yst METOA MOJIEKYJISIPHBIX OpOUTaIEN, ONTUCATh XUMUYECKYIO CBsA3b B MoJiekyie CO.

KonTpoabHnas pabora Ne2
Tema «OKUCIUTETLHO-BOCCTAHOBUTEIbHbBIE PEAKIIHID)

1. VYpaBHATH peakuu METOA0M MOJypEaAKIUH
HNO2; + KMnO4 + H2SO4 = HNO3 +2MnSQO4 + K2SO4 + H20.
FeS+HNO3=Fe(NO3)3+H2S04+NO2+H20
Cl, + NaOH = NaCl + NaClOs + H,0
MnSO4 + KBrO3z + KOH = KoMnOg4 + KBr+ K>SO4+H-0

2. Paccumrtate DJIC mporecca, caeinaTh BBIBOJ O BO3MOXHOCTH €r0 MPOTEKAHUS B MPSIMOM

HaHpaBJ'IeHI/II/I:
H>O, + HCIO = HCI + O, + H.,0
2HJO3 + 5H,02 = J; 4507 + 6 H20

PyGe:xnasi konTposbHas padora Nel

BAPHUAHT 1
1. Ha3Bath BemecTBa u Hamucathb ux rpadudeckue opmyinsi: Ba(NO2)2, Al(HPO4)s3, CrOHSO4.
2. IlpuBeaure popmynupoBky [lepronndyeckoro 3aKkoHa XUMUYECKHUX AJIEMEHTOB B peIaKIuu
JA.N.MenneneeBa. Haitnute atomuyto Maccy aneMmenTa Ne 50, mpuBeauTe 3JIEKTPOHHYIO
KOH(uUrypanuio 31oro atoma. Vcrnoabp3ys arToMHbIE MacChl PSIIOM CTOSIIMX 3JIEMEHTOB,
MIPEJICKaKUTE CBOMCTBA ATOTO JIEMEHTA U €r0 COSAMHEHUH.
3.KakoB THI CBSI3M B MOJIEKYJIaX BOJIbI, 030Ha, Xjopuia kanpius? [louemy? M3o6pasute mo

Metoay BC cTpoenune MoseKysbl BOJbI U Ha €€ MpUMepe MOKaKUTE CYIIHOCTh BOJIOPOAHOMN CBSI3H.

4. Haiimute MOJEKYJISIPHYIO MacCy U IUNIOTHOCTH IO a30Ty cMecH, cocTosiei u3 50 o0beMHbIX %
xJyiopa, 25 % - yranekucioro rasa , 5% - azota u 20% - cepHHUCTOTrO rasa.

5. IlpuBeauTe ypaBHEHUS pEaKIUi CIEAYIONIUX MPEBPALICHUI:

Al — NaAlO.,— Al(OH)z—AICI3 — Al(OH)2Cl—Na[Al(OH)4]

VYKaxxute ycloBUS NIPOTEKAHUS PEAKIUH.

7. Kakue conu Ha3pIBAIOTCS HOPMAIBHBIMU WU CPEAHUMHU, CMEIIAHHBIMU U IBOWHBIMH.
[IpuBeauTe mprUMepsl U METOJIbI UX MOTYYEHUS.

8. Z[OKEDKI/ITC, 4YTO B CTAHAAPTHBIX YCJIOBUAX 6p0MOBO,Z[OpOI[Ha$I KHCJIOTa HE MOXKET BBICTYIIATh B

Ka4€CTBC BOCCTAHOBUTCIIA 110 OTHOILICHHUIO K COCAMHCHHUAM xcenesa(l | |)

MOAVYJIb 2
Tect Ne3
Tema «OcHOBHBIE MMOJIOKEHUS] TEOPUU KOMIJIEKCHBIX COeIMHEHUID)
BAPHUAHT 1

1. Onpenenuts 3apsa komiuiekcooopasobaresst Fes[Fe(CN)s]z
Otger: a) 3 0) 4 B) 6 r) 2

2. Bkakom COCOIMHCHNU KOMHHCKCOO6pa30BaTCJ'IB MMPOSBIACT KOOPANHAITMOHHOC YU CJIO PABH!

oe
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6?
Otsert: a) K2 [TiCls]  6) [Cd(NHz3)4](OH)2 B) [Cu(H20)4]SO4+H20

3. VYkazarh XuMHuecKue GopMyIbl KOMIUIEKCHBIX COSINHEHHIA:
1). T'uapoxcua terpaammunmenu(ll) 2). rexcanmanodeppar meau(ll)
Ortger: a) Cuz[Fe(CN)e] 6) [Cu(OH)4](NO3)2 B) [(Cu(NH3)4](OH)2
r) [Fe(NO)SO4]

4. VKaxure coelMHEHHE, Ul KOTOPOrO XapaKTepHa IeoMeTpuuecKas usomepus. M3o0pasure
LIHC- U TPAHC-M30MEPBL.
Otsert: a) [Fe(NO)SO4] 6) [Pt(NH3)2Clz] B) [Na2TiCls]

5. [laiite Ha3Banue komruiekcaomy coeaunerno K[Co(NHz)2Cl3(NO2)]:
a) kanus tuammuHokoOanbTa (1) HETpUT-XIMOpH T
0) xamust HUTpUTOTpUXIOpoanammuukooanbtat (111)
B) kanusi-kooOanbsta (111) AnaMMHUHOXIIOPHI-HUTPUT
r) Kanusi HUTpuToTprxiopoauamuakooansrat (111)

6. 6. JleiicTBHe KaKMX W3 MOHOB BBI3BIBACT BHIMAJICHUE OCAJKA W3 PACTBOPOB KOMILICKCOB:
[Pt(NH3)2Cl], Ks[PtCls], [Pt(NH3)e]Cls
Oteer: a) SO~ 6) Ag" B) OH

7. K xaxoMy THITy IpUHAUISKUT KoMIutekcHoe coeaunerne [Pt(NH3)2Cl]:
a) MOJICKYJISIPHBI KOMILIEKC 0) anuI0KOMIIIIEKC
B) CMEIIAHHbIN al[HI0MOJICKYIISIPHBIA KOMILIEKC I') KOMILUICKCOHAT

8. HCXO,Z[?I 13 BECJINYUH KOHCTAHThI HCCTOP'IKOCTPI, YKaXXUTE, KaKoH u3 YKa3aHHBbIX KOMIIJIEKCHBIX
HOHOB SfABJAETCA HamOoJiee IMIPOYHBIM. 3anumnTe YPaBHCHUC JUCCOOHALIMK OTOI'0
KOMIIJIECKCHOT'O MOHA.

Otser: a) [Cd(NH3)4]* Kieor, = 11107
6) [Cd(CN)4]2_ Kieer. = 1,4 '10-17
B) [Ag(CN)Z]_ Kueer. = 1'10-21

Kontpoabnas padora Ne3
Tema «Teopusi KPpUCTAIHIECKOTO MOJIS»
BAPUAHT 1

1. [laiite ompeneneHue MOHATHIO «mapamMeTp pacuiemieHus». OT 4Yero 3aBUCUT Mapamerp
pacmerneHus? OJUHAKOB JI OH B OKTaIPHUECKOM U TETPAdJPUUECKOM OKPYKEHUU JTUTaHI0B?

2. TloctpoiiTe auarpamMmy pacllIelJIeHHS SHEPreTUYeCKUX YPOBHEW C TOYKM 3pEHHUS TEOPHH
KPHCTAJUIMYECKOTO TIOJS JIMTAHJOB M MOK&KHTE, Kak 3acelieHbl (-opOWTanm HOHa-
KOMILITEKCO00pa3oBartesis B CIeAYIOIMX ciydasx: 0, okTajapuueckoe mole, HU3KOCIHUHOBHIM
KoMILTeKc, d’, oKTasIpuuecKoe NoJie, BHICOKOCIHHOBBIH kommiekce. Onpenenute DCKII B 060ux
cnydasx. Kakoit u3 atux KC Oyner ycroitunsee?

KonTtpoabHnas pabora Ned
Tema «MeTtoa BaJIeHTHBIX cBsi3eii. MeToa MOJIeKy/ISIPHBIX OpOUTAaJIei»
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Bapuanr 1

1. Hon [Ti(H20)]** wumeer omuH HecmapeHHBIH 51MeKTpoH. M300pasuTh €ro >IeKTPOHHYIO
KOHQUIypallMl0 W Ha3BaTh akuentop. KakoBa reoMeTpuueckas KOH(Urypamus 3TOTO
komruiekca? OTBET JailTe UCXOs U3 METO/Ia BaJICHTHBIX CBS3EH.

2. TlocTpoiiTe SHEPreTHYECKYIO AUarpaMmMmy MoJIeKyIsipHbIx opouTaineit komruiekca [ Co(NH3)e] Cls.

Py0e:kHasi KOHTpPoOJIbHAsA padoTa Ne2
BAPUAHT 1

1. 3aKOHYHTE MOJIEKYIISPHOE M COCTABHTE TIOJIHOE HOHHOE M COKPALIEHHOE HOHHOE yPaBHEHHMS
JUIS peaKIyii ¢ ydJacTHEM KOMILIEKCHBIX COEMHEHUIA:

[Cu(NHa)](OH): + HyS =

Co(OH), + NH,OH =

Nas[Ag(S203)2] + NazS =

2.

N

NGk~ W

10.
11.

12.

13.

14.

15.

Boruncnutes koHueHTparuio nonoB kaamus B 0,1 M pactsope Ko[Cd(CN)4], comepxariem,
Kkpome Toro, 6,5 r/m KCN.

ITpu kakoil KOHIIEHTpAMU MOHOB Xyopa HauHercs BbimageHue AQCl uz 0,1 M pactBopa
[Ag(NHz3)2]NOs, conepxkariero 1 Mmoabp ammuaka Ha 1 J1 pactBopa?

[Ipousoiiner nu oOpa3zoBaHme ocamka woauma cepedbpa, ecmu k 1 1 0,01 M pactBopa
K2Ag(CN)s, conepxantemy 0,02 mois KCN, no6asuts 1'10° moms KI?

[locTpoiiTe  sHepreTHYECKyl0 JIuUarpaMMy MOJIEKYJISPHBIX — OpOHTaneil  KoMILIeKca
K3[Co(CN)s]. Kakumu cBoiicTBamMu 00JIalaeT 3TOT KOMIUIEKC C IMO3MIUN TEOPHU TOJIS
JIATaHIoB?

BOl'lpOCbI K 3a4eTy Mo JMCUHMIIJINHE «BBeieHHE B CIENUAIBHOCTD 3 CceMecTp

Anamutuueckuit  curHan v nomexu. Ilpenen  oOHapyxeHus,  ko3dduuueHt
YYBCTBUTEIbHOCTH, HU)KHSAS M BEPXHSs I'PAHULIbI ONIPENIENIIEMBIX COACP)KaHUU.
Ananmutnueckuii curHan u nomexu. MzbupatenpHocTh Merona (Meroauku). CrocoObl ee
HOBBIIIEHUS.

Knaccugukanus norpemsocreit ananusa.

[Ipenn3noHHOCTh U MPAaBUIIBHOCTh aHAU3A.

3aKOH HOPMaJIbHOTO paclpeieeHus NorpelHocTeil U t-pacnpeaeneHue.

Cratuctuueckas 00paboTKa pe3yJbTaToOB aHAIU3A.

CrniocoObl OLIEHKH MTPaBUILHOCTH aHAIN3A.

IIpoBepka OJHOPOAHOCTH pe3yNbTaTOB ompeneneHus. CpaBHEHHE IUCHEPCUM U CPEeIHHX
JIBYX METOJIOB.

WneanpHble U peallbHbIE CUCTEMBL. DJIEKTPOCTATUYECKOE U XUMUYECKOE B3aUMOICHCTBHE.
OO11ast ¥ paBHOBECHAsl KOHIIEHTPALIMKU. THITbI KOHKYPUPYIOIIMX peakuuii. X poib B aHanuse.
KoHkypupyromue peakuuy NpoTOHM3auuu. VX ponb B aHajaus3e. pacdyeT pPaBHOBECHOM
KOHIIEHTpaluu U Ko3pPULIMeHTa KOHKYPUPYIOLIEH peaKIiy.

Konkypupyrome peakiuu KoMiuiekcooOpasoBanus. Mx pons B aHanusze. Pacuer
PaBHOBECHON KOHLIEHTPAILMH U KO3 (HUIIMEeHTa KOHKYPUPYIOIIEeH peakuy.
TepmoauHaMuyeckas, KOHIEHTPALIMOHHAs W YCJIOBHAs KOHCTaHTHI paBHOBecHs. CBs3b
Mexay HUMH. Ponb B aHanuse.

Teopuss bpencrena-Jloypu. PaBHOBecue B cHucTEME: KUCIIOTa-CONPSDKEHHOE OCHOBAaHHUE-
pactBopuTenb. KoHCTaHTa KUCIOTHOCTH ¥ OCHOBHOCTH.

Knaccudpukamuss  pactBoputeneil. Koncranta aBtompoTtonmsza. HuBenupytomee u
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

middepenuupyromiee 1eHCTBUE paCTBOPUTEIICH.

Bydepusie pactBopsl. Beruucnenune pH. Emkxocts OydepHBIX pacTBOpOB. IpUMEHEHHE B
aHaJIn3e.

Peakiun koMIuIekcooOpa3oBaHMsI B aHATUTUYECKON XMMHHU. YCTOMYMBOCTH KOMIUIEKCHBIX
coequHeHui. ucnonb3oBanue KC mist oOHapykeHus1, pa3aeeHus U ONpeaeSICHHsI HOHOB.
Xenatel. CpoiicTBa. YcroiumBocTh. Vcmosip3oBaHue it OOHApYKEHUS, pa3/eieHUs U
OTIpEe/IeNIEHUS] HOHOB.

[IpenmymectBa oprannyeckux peareHToB (OP). Teopust GyHKIIMOHAIBHO -aHAIUTHICCKUX U
aHAJMTUKO-aKTUBHON rpynm. ['mmore3a anamorwmii. [Ipumenenme OP mns oOGHapyxeHwus,
OTIPEIENICHUS U Pa3/IelICHUsI HOHOB.

OcHOBHBIE  THUIBI  COEAUHEHMH, OOpa3yeMbIX OpPraHWYECKUMHU  peareHTaMu MU
HeopraHuuyeckuMu uoHamu. Hcnonbs3zoBanumem OP g oOHapykeHus, pas[eleHus H
OTIpEe/IeNIEHUsI HOHOB

PaBHOBeCHBIH, cTaHAAPTHBINA U GOPMaNIbHBIN MOTEHINAIBI U UX 3HAUEHUE B aHAJIU3E.
Bnusinue paznuuHbIX GakTOpOB HA BEIMYMHY NOTEHLMAJIOB M HAIPABJIEHUE OKUCIUTEIbHO-
BOCCTaHOBUTEJbHBIX peakiuil. [[puMepsl HCNOIb30BaHUS B aHAIIU3E.

Okctpakuus. Ee KonMuecTBEHHbIE XapaKTEPUCTHKU. THMBI AKCTPAKIMOHHBIX CHUCTEM.
Knaccudukanus sKCcTpakiIMOHHBIX IpolieccoB. [IpenmyiecTBa sKCTpaKuy.

Coocaxnaenne. Tunsl coocaxaeHus. KOHIEHTprpoBaHNE MUKPOIJIEMEHTOB OCAXKICHUEM HA
KOJUIEKTODE.

[ToaroroBka mpoOBI K aHAM3Y U Pa3I0KeHHE (PacTBOPEHHE) 00pa3IoB.

['paBuMeTpHruecknii aHan3. 3arpsiIsHEHNE 0CaJIKa U CTIOCOOBI ero ycrpaneHus. OnpeaeneHue
ATIOMHUHHUS: TEOPETUYECKOE 0O0CHOBAHHE BO3MOXKHOCTH OTIpEACTICHUSI.

I'paBumerpudeckuii ananus. OcaxmaemMas W rpaBUMeTpudeckas ¢opmbl. OrmnpesaerneHue
HUKEJS: TEOPETUYECKOE 000CHOBAHNE BO3MOKHOCTH OIIPEAEIICHHS.

IIpouecc oOpa3oBaHMs OCAIKOB. YCIOBHS OCAXKIEHHS KPUCTAIUIMYECKUX M aMOpP(HBIX
ocagkoB. OnpeneneHue cepbl: TEOPETUUECKOE 000CHOBAHNE BO3MOXKHOCTH OIPECIICHUS.
Croco0Obl THTpUMETPHUECKUX ompeaeneHuid. [Ipumepsl onpeneneHui.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

5. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecTeyeHue JUCIUIIMHBI

5.1. IlepeyeHb OCHOBHOM M /IONOJHUTEJIBbHOH y4eOHOH JUTepaTypbl, He00X0AMMOM
JJIS1 OCBOCHMS AUCHUILIMHBI
OcHognaa numepamypa
[TaBnmos H.H. OOmas w HeopraHnwueckas XuMus [DJIEKTPOHHBIH pecypc]: ydeOHUK /
H.H.IMaBnos.- CII6. — Jlans — 2011, - 496 c. http://e.lanbook.com/

l'onp0Opaiix 3.E. COopHuk 3a1a4 u ynpaxHeruid no xumuu-M.:ACT-Actpens, 2004, 382c.

Bynsx E.b. O6mmast xumust. [ DneKTpoHHBIH pecypc]: yaeoHoe nocooue/ E.A.bynsak. — CII0.-
Jlanp -2011.-384 c. http://e.lanbook.com/

/Jlonoanumenvhan numepamypa

I'muuka H.JL. 3apaun u ynpaxknenus o o6men xumuu.- JI.:Xumus, 2006, 280c¢
I'maaka H.JL.. O6mas xumus. - M.: U3-Bo FOpaiit.- 2012.- 898 c.
ApnamnukoBa E.M. COopHuk 3a7ay 1o HeopraHuueckod xumuu: y4yeO. mocodue / E.J.
ApnamnnkoBa, I'. H.Mazo, M.E.Tamm: mox pen. FO.[l. TperbsikoBa - M.: Akagemus, 2010-
208 c.
AxwmetoB H.C. O0mas u Heopranudeckas xumus.-M.: Beicmas mkomna, 2009 , 742¢
Heopraanueckas xumus. B tpex Tomax. /Ilox pen. F0.J1. TperpsikoBa. T. 1. -M: Uza. Lientp
«Axanemusy», 2004 T.
bepecroBa T.B., Ky3una JI.I'., AmuneBa H.A., UnescoBa P.P. MY 3akonomepHoctu
npoTekaHuss Xumudeckux peaknuid. Y.1. OCHOBBI XMMHYECKOM TEPMOJUHAMUKH U
tepmoxumuu. Yda, PUL] bamlVy, 2014, 28 c. DaexkTpoH. Bepcusi med. MyOJuKauud. —
Hoctyn BO3MOJKEH gyepe3 DIIeKTPOHHYIO OnoOIMOTEKY bamI'V. —
<URL:https://elib.bashedu.ru/dl/local/ BEREST~1.PDF>.

IIpecc M.A. OcHOBBI 00IIeH XWUMHUU JJI1 CAMOCTOSATEIBLHOTO OOy4YeHUs.[ DIeKTPOHHBIN
pecypc]: yuebnoe nocobue /M. A.Ilpecc —CI16: Jlans - 2012. -496. http://e.lanbook.com/
Koposun H.B. O6mas xumust.-M.:Beicmas mkosa, 2000 r., 557¢

Hosuxos I'.11. OcHOBEI 0011€el XuMun.- M.:Briciag mikoia, 1988, 431¢

AxwmetoB H.C., Asuzoa M.K., baneiruna JI.W. JlabopatopHbie 1 CEMUHAPCKUE 3aHATHUS 110

oOmeii n Heoprannyeckoi xumuu: Y4. [locooue-M.: Boici. 1lk., U3a. LlenTp «Akaaemus»,
1999 r.

Crmuneia B.W., Mapteinenko JI.H. Heoprannueckas xumus. Y.1: YueOnuk. — M.: 3n-Bo
MI'V, 1991. — 480 c.

Crmuneia B.W., Mapteinenko JI.LH. Heopranunueckas xumus. Y.1: YueOnuk. — M.: 3n-Bo
MI'V, 1994. — 624 c.

Kykymkun FO.H. Xumus koopauHaMoHHbIX coeanHeHnii: Yue6. [TocoGue amst cTyneHToB
XMM. U XMM.-TE€XHOJL. CIell. By30B. - M.: Beicu. mikona, 1985 — 455 c.

I'OCT 12.1.007-76. Cucrema ctanmapToB Oe30MacHOCTH Tpyda. BpenHbie BeriecTa.
Knaccudukanus u o6mue tpedoanus 6ezonacHocT. — M.: Crangaptundopm, 1976. — 6 c.
bex M., Hagpman W. MccnenoBanus koMIuiekcooOpa3zoBaHusl HOBEUIITMMHI MeTOAaMu. — M.
Mup, 1989. -413 c.

Benmumno B. I1., EmenssnoB FO. M., @umunmos [O. B. JlaGopatopHasi ycTaHOBKa aiist

noJrydeHus: o30Ha // 3aBoackas nadboparopust. — 1959, — T. 25. — Ne 11. — C. 1401-1402.
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http://e.lanbook.com/
http://e.lanbook.com/
https://elib.bashedu.ru/dl/local/BEREST~1.PDF
http://e.lanbook.com/

OcHoBHast Jureparypa: AJjas oﬁyqe}mﬂ JAHHOH TUCHUIINHBI HA 3 ceMecTpe

OcHoBbl aHanuTuyeckoit xumuu / mox pea. FO. A. 3omoroBa. — M. : Breicmias mikosa, 1996.
Ku. 1: OO6mme Bompocel. Meronsl pasgenenns. — 1996, — 384 c.
http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+6024+default+5+1+F+1.2.840.10003.5.102+rus

OcHoBpl aHasTHYeckoi xumun / o pea. FO. A. 3omoroBa. — M. : Beicmas mkona,. Ku. 2:
Metonpl xummyeckoro aHaimmza. — 1996. — 460 c. http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+6024+default+6+1+F+1.2.840.10003.5.102+rus

. 3omotoB, IO.A. BBeneHne B aHAIUTHUECKYIO XMMHIO [DJIEKTPOHHBIN pecypc]: ydueOHOe
nocobue / F0.A. 3omotoB. — DnekrpoH. gaH. — MockBa: W3narensctBo "JlabopaTopus
snanuit", 2016. — 266 c. — Pexum mocrtyma: https://e.lanbook.com/book/84079

JononHuTenpHas IuTepaTypa:

. Maiictpenko, B. H. DOkojoro-aHaaMTuyecKuii MOHUTOPUHI CTOMKHMX OPraHUYecKHX
3arpsizHUTENeN [DNeKTpoHHBIN pecypce]: yued. nmocobue / B. H. Maiictpenko, H. A. Kiroes.
— M.: BUHOM. Jlaboparopus 3nanuii, 2004. — DneKkTpoH. Bepcus ned. myOonuKau. —
Hoctyn BO3MOXKECH gepe3 DNEeKTPOHHYIO OnbIMOTEKY bamI'V.
<URL:https://elib.bashedu.ru/dl/read/MastrenkoEkologo-analit. Monitor.2004.pdf>.

. bynnuxos, I'.K. OCHOBBI COBPEMEHHOTO ANEKTPOXUMHUYECKOTO aHAIM3a : METOJIbl B XUMHUH
[DnexTponnsbIit pecypc]: yued. mocoodue / I'.K. bynaukos, B.H. Maiictpenko, M.P. Bscenes.
— M.: Mup. bunowm. Jlaboparopust 3nanuii, 2003. — DIeKTpOH. BepcHs Ied. MyOJuKaluu.
—  Jloctym  BO3MOXEH  dYepe3  OJEKTpOoHHyr0  Oubmmorexky  bamly. —
<URL:https://elib.bashedu.ru/dl/read/BudnikovOsnov.Sovremen.Elektrohim.analizaUchPos.

2003.pdf>.

3omotoB, FO.A. TlpoGmemsl anamutnueckor xumuu / FO.A. 3om0TOB. - MockBa
MznarensctBo Hayka, 2014. - T. 17. [IpoTtounslii xumudeckuid ananus. - 427 c. - ISBN 978-
5-02-039030-0 ; To xKe [DnexTpoHHbIi pecypc]. -

URL: https://biblioclub.ru/index.php?page=book&id=468706

. Eropos, B.B. Heopranuyeckas # aHaJIMTHYECKas XUMHS. AHaJIUTHYECKas XUMUS
[DnexTponnslii pecypc] : yueobnuk / B.B. Eropos, H.. BopoOseBa, 1.I". CunbBecTpoBa. —
OnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2014. — 144 c. — Pexum pgocrymna:
https://e.lanbook.com/book/45926

. Bepmunun, B.M. Ananutnueckas xumusi [DIeKTpoHHBIM pecypc] : yuebnuk / B.W.

Bepmmmnaun, U.B. BnacoBa, U.A. HukudopoBa. — DnektpoH. gan. — Cankrt-IlerepOypr :
Jlanb, 2017. — 428 ¢. — Pexxum nocrtyna: https://e.lanbook.com/book/97670

5.2. llepeyenn pecypcoB HH(POPMALHOHHO-TEIEKOMMYHUKALMOHHOM CeTH
«HHTEepHEeT» M MPOrpaMMHOr0 odecrnedeHusi, HeOOXOAMMBIX JIsi OCBOCHHS
AHCUHMILIUHBI

1. Dnekrponnas 6ubnuoreunas cucrema «2Ob baml 'V - https://elib.bashedu.ru/

2. 3J’IeKTpOHHa$I 6I/I6J'II/IOTC‘-IH8.}I CUCTCMAa «YHI/IBepCI/ITeTCKa}I 6I/I6J'II/IOTeKa OHJ'I&fIH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHas CHCTeMa U3aTebcTBa «Jlanby - https://e.lanbook.com/
4. DnexTpoHHbIH Katanor bubnuoreku baml'V - http://www.bashlib.ru/catalogi/
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+6024+default+5+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+6024+default+5+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+6024+default+6+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+6024+default+6+1+F+1.2.840.10003.5.102+rus
https://e.lanbook.com/book/84079
https://elib.bashedu.ru/dl/read/MastrenkoEkologo-analit.Monitor.2004.pdf
https://elib.bashedu.ru/dl/read/BudnikovOsnov.Sovremen.Elektrohim.analizaUchPos.2003.pdf
https://elib.bashedu.ru/dl/read/BudnikovOsnov.Sovremen.Elektrohim.analizaUchPos.2003.pdf
https://biblioclub.ru/index.php?page=book&id=468706
https://e.lanbook.com/book/45926
https://e.lanbook.com/book/97670
https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas ba3el qanneix EastView (DocTyn K 3JIeKTpPOHHBIM HAaydHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas snextpoHHas OuOmuoteka - elibrary.ru  (ZOCTYH K SJEKTPOHHBIM HAyYHBIM
KypHanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JloroBop Ne 104 ot
17.06.2013 r. JIuueH3uu 6eccpouHbie

8. Microsoft Office Standard 2013 Russian. Horosop Ne 114 ot 12.11.2014 r. Jlunen3uu
OeccpouHbIe

9. Kaspersky Endpoint Security mis 6usneca - Cranmaptasiid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok nevictBus nuuen3uu a0 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

11. Cucrema nenrpanuzoBanHoro tecrupoanus baml'y (Moodle). YauBepcanbHas
obuiectBeHHast nuuensus GNU
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6. MaTepHaJILHO-TeXHI/I'leCKaﬂ 6333, H606XOL[I/IMaﬂ AJIsL OCYHIECTBJICHUSA

06p330BaTeJ'IBHOFO npouecca mo IMCHUIIJIMHE

1. yueGHbIe ayTuTOPHHU TSI

npoBeaeHust 3aAHATHI
CEMHHAPCKOT0 THIA:
Jabopatopus No 401
(xumpak KOpIyc),
Jabopatopus No 421

(xumdax Kopmyc).

2. yyeOHasA aynuTopus AJsi
NpoBe/ieHHsI TPYNMOBBIX U
UHIUBUAYATBHBIX
KOHCYJIbTALUIL:

ayauropust Ne 405 (xumdak
KOpIIyC), ayAuTOpHUs
No311(xumdax KOpITyC),
aynuropust Ne 310(xumdak
koprmyc), ayanutopust Ne 305
(xumak koprryc),

3. yueOHas ayauTopusi IJIs
NpoBe/eHus] TPYNMOBBIX U
UHIUBUIYATBHBIX
KOHCYJbTAIIMN: ayJUTOPHS
Ne 405 (xumbak Kopmyc),
aymuropus Ne311 (xumdak
Koprryc), ayautopuss Ne 310
(xumdak KOPITYC),
aymutopus Ne 305 (xumdax
Kopiryc), ayautopusi Ne 001
(xumdak KOPITYC),
aymutopus Ne 002 (xumdax
Koprryc), ayautopus Ne 006
(xumak KOPITYC),
aymutopus Ne 007 (xumdax
Koprryc), ayautopust Ne 008
(xuMmak koprryc)

4. yueOHas1 aypuTopus 1Jist
TeKyllero KOHTPOJIs M
NPOMEKYTOYHOM

arTecTalMu: ayqutopust Ne
405  (xumdak  KopIyc),
ayauropust Ne311 (xumdax
kopnyc), ayautopus Ne 310
(xumak KOPITYC),
ayauropust Ne 305 (xumdak
kopnyc), ayautopus Ne 001
(xumdarx KOpIYC),
ayauropust Ne 002 (xumdax
kopnyc), ayautopus Ne 006

Aynutopus Ne 405

YueOHast MeOesb, yueOHO-HarIISIHBIC TOCOOHSI, JI0CKa,
HOYTOYK, MYJIbTUMEIUA-TIPOSKTOP Mitsubishi
XD3200U, skpan c¢ anekrponpuBogoM 300*400cm
Spectra Classic.

Aynutopus Ne 311

YueOHas MeOesb, yueOHO-HaIISIHbIC TOCOOHS, J10CKa,
HOyTOYK, mpoektop Mitsubishi XD 600U, skpan c
asnekTporpuBooM Projecta 183*240cm Matte white.

Aynutopus Ne 310

YueOHast MeOesb, yueOHO-HarIISIHbIC TOCOOHS, J10CKa,
HOYTOYK, MYJIbTUMEIUA-TIPOSKTOP Mitsubishi
EW230ST, sxpan nactennsiit Classic Norma 244*183.

Aynutopus Ne 305

Yuebnast Mebens, yaeOHO-HATIITHBIE TTOCOOUS, JOCKA,
HOYTOYK, MYJIbTUMEINA-TIPOEKTOP Mitsubishi
EW230ST, skpan nactennbiit Classic Norma 244*183.

JlagopaTopusi Ne 401

YuebHast MeOenb, yaeOHO-HATIIAIHBIC TIOCOOUS, JOCKa,
Oans  BomsfHas, Beckl aHamuThueckue  Leki
B2104(100%0.001 r), Becet BK-600 maGopaTopHbIc
(600*0,01 r), cucremHBIi OJIOK KOMIIBIOTEpa Pentium
4 2.0A/GigaByte GA-8LD533/512Mb/4
0.0Gb/FDD/ATX. muctmmisatop J13-4.

JlaGopaTopusi Ne 421

YueOHas Mmeberb, yueOHOo-HarSIIHBIE ITOCOOHS, TOCKa,
Becel BK-600 maboparoprsie (600*0,011)

Aynutopus Ne 001

YueOHast MeOenb, yueOHO-HATISIIHBIE TTOCOOUS, JOCKa
Aynutopust Ne 002

YueOHas meOenb, yueOHO-HATISITHBIE TTOCOOUS, JOCKa
Aynurtopus Ne 006

YueOHas meOenb, yaeOHO-HATIISITHBIE TTOCOOUS, JOCKa
Aynurtopus Ne 007

YueOHas meOenb, yueOHO-HATIISITHBIE TTOCOOUS, JOCKa
Aynutopus Ne 008

YueOHast MeOelb, yueOHO-HATIISITHBIE TTOCOOUS, JOCKa

Aynutopus Ne 004

1. Windows 8 Rus-
sian. Windows Pro-
fessional 8 Russian

Upgrade. JTorosop
Ne 104 oT
17.06.2013 T.
JInnien3un
OeccpouHbie

2. Microsoft Office
Standard 2013
Russian.  [lorosop
Ne 114 oT
12.11.2014 r.
JInnen3un
OeccpouHbIe

3. Kaspersky
Endpoint  Security
s Ous3Heca -
CTanmapTHBIH.
Jorosop

Ne31806820398 ot
17.09.2018 r. Cpok

NEUCTBUSA JIMIICH3UHU
10 25.09.2019

4. Cucrema
IIEHTPATM30BAaHHOTO
TECTHPOBAHUS
baml'y  (Moodle).
YHuBepcanbHas
00111eCTBEHHAS
smnensug GNU

5. Linux OpenSUSE
12.3 (x84_64) GNU
General Public Li-
cense
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(xumdax KOpIYC),
aymutopust Ne 007 (xumdax
koprryc), ayauropust Ne 008
(xumdax KOpIYC),
ayautopust Ne 004 (xumdak
kopmyc), aynutopust Ne 005
(xumdax Kopmyc).

5. NOMelleHH S IS
€CaMOCTOATEJbHON PadoThI:
gyuTadbHBIA  3am  Ne 1
(rmaBHBII KOpIycC),
yuTaIbHbIN 3271 No2 (pusmar
KOpITyCc-y4eOHoe),

gyuTadpHBIA  3a1  Ne 5
(rymMaHMTapHBII  KOpmycC),
gyuTadpHBIA  3am  Ne 6
(yueOHbIii KOpITyC),
gyuTadpHBIA  3am  Ne 7
(ryMaHHWTapHBII  KOpIyC),
nabopaTopus Ne 418
(xumcak Koprryc)

6. noMeleHme JJIs1
XpaHeHusl /|
NpoQUIAKTHYECKOT0
00CaY;KMBAHUSI  Y4eOHOT0
000py1I0BaHUA:

nabopaTopus Ne 416
(xumdaxk kopIryc).

YueOHast MeOeib, yueOHO-HATIISIHBIC TOCOOHS, JT0CKa,
kommyTtatop HP  V1410-24G, nepcoHanbHBIN
kommbioTep Lenovo ThinkCentre A70z Intel Pentium
E 5800, 320 Gb, 19" - 15 mr, mkad HACTCHHBIH
TLK6U.

Aynutopus Ne 005

YueOHas MeOesb, yueOHO-HarISIHBIC TOCOOHSI, JT0CKa,
KOMIIBIOTEP DEPO Neos 470 MD
i5_3450/4GDDR/T500 G/DVD+R u monutop View-
Sonic 21.5 - 13 mr, mkadp TLK TWP-065442-G-GY,
mkadp wmoHTtaxuHeii NT  PRACTIC 2MP47-
610B/SSt450/ SKS1/8St750,59560, 00 T.316-14,
mkad Hacrenusrit TLK6U.

YuraabHbli 3ag Ne 1

Hayunblit u yaeOHbIl pon, HayuHas nepuonuka, [1K
(MoHOOMOK) - 3 mt, Wi-Fi goctyn juis MOOWIIBHBIX
yCTpO#CTB, HeorpanuwdeHHbd noctyn k ObC u BJ;
KOJIMYECTBO IOCAJOYHBIX MECT — 76.

YuraabHbIi 3a; Ne2

Hayunsrnii u yueOubIit pona, HayuHas nepuoanka, [TK
(MOHOOJIOK), MONKIFOUEHHBIX K ceth MHTtepHer, — 8
mT., HeorpanwmdeHHbIH moctym Kk OBbC wum  BJ;
KOJIMYECTBO MOCa0YHBIX MecT — S0.

YuranbHblii 3ag Ne 5

Hayunsiit u yueOHbIit Gonn, HaydHas nepuomuka, 1K
(MOHOOITOK) - 3 TIIT, HeOrpaHUIEeHHEIH mocTyn K ObC n
BbJI; konr4aecTBO mOCaOYHbBIX MeCT — 27.

YuranbHblii 3ag Ne 6

Hayunsrnii  yueOnbiit pona, HayuHas nepuomauka, [1K
(MOHOOIIOK) - 6 T, HeOorpaHU4YeHHBIH gocTyn K ObC n
BJ1; komuuectBo mocamounbix mect — 30.

YuranbHblii 3a1 Ne 7

Hayunsrnii u yueOnbiit pona, HayuHas nepuomauka, [IK
(MOHOOIIOK) - 5 T, HeorpaHu4deHHbIH gocTyn K ObC n
B/1; xonuuecTBO ocagouHbIX MecT — 18.

Jlabopatopus Ne 418

VYyebHas mebenb, pakcCUMUIBHBIM anmnapat Panasonic
KX-FL423RUB - 2 mir., sH-metp pH-150MU (c roc.
TIOBEPKOI), aBTOTpaHchopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Bechl "Ohaus" PA64C (65t, 0,1Mr) ¢ MOBepKoii, BECHI
VIC-1500d1 (1500r. 100MI’, BHemH.kamuOpOBKa)
ACCULAB, wuonomep MH-160MMN c¢ mnoBepkoil,
KOMILJIEKC BOJIbTAMIIEPOMETPUUECKUN CTA,
KOMIIBIOTED B KOMILIIEKTE DEPO Neos
4601\lO/monuTop 20" Samsung BX2035/knaB./MblIiib,
KoMIbioTep  mepcoHanbHbii  Nel — 1.210-14/3,
MarHuTHasg memainka 0e3 HarpeBa Tolopino — 2mir,
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MarHuTHast MelraaKa c HarpeBoOM "
HaHokepamuu.nioBepx hG-MAG HS, merp-pH pH-
150MU (c roc.moBepkoit), morutop 19" LG L1919S
BF Black (LCD<TFT,8ms, 1280%1024,250K]I/M.1
400:1,4:3 D-Sub), mnepcoHanbHBII KOMIBIOTED B
cocrase ¢/6mox/Core J7-4770 (3.4)/H87/SYGA/HDD
500Gb, mouuTop KK"20"Berncl.knaBuaT ypa+Mblilb,
npuatep Canon i-SENSYS MF3010, pH-merp pH-
150MMU ¢ roc.moBepkoii, cuctemusiit ook 1K (775),
mkap cymmnsHbiii LOIP  LF-25/350-GS1, (310X
310x310 MM O/BeHTHIIATOpA.HEPK.CTAIb IHU(PPOBOU
KOHTpOJIEP), KOJINYECTBO MocagouHbIX MecT — 10.

JlagopaTopus Ne 416

ATOMHO-a0COPOIIMOHHBIN CIIEKTPOPOTOMETP MO/ICIb
AA-7000, ¢upmbr "llumamsy", Snonus, GamaoH c
renmueM mapku A — 2 T, BeHTuisitop BEHTC 100
BKMi/*1/, ra30BbIli  XpOMAaTO-MacC-CIIEKTPOMETP
monerns GCMS-QP 2010PIUS, koMIipioTep B COCTaBe:
CHUCTEMHBI OJIOK, MOHHTOpP, KJIaBHATypa, MHBIIIb,
korauimonep QUATTROCUMA QV/QN-F12WA,
HoyTOyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gh/500Ghb/ DVD-RW/BT/15.6"/Wi
n7HB+0ffice,  mepcoHanbHBI#  KOMIOBIOTEp B
komiuiekre HP AiO 20"CQ 100 eu (MOHOOIJOK),
anekTporuTka  Irit  IR-8200,1500BT  muamerp
KOH(OpKHU 185MM.
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[Tpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA3OBATEJIBHOE

YYPEX/JIEHUE BbICHIEI'O ObPA3OBAHUA

«BAIIKUPCKHM IT'OCYJJAPCTBEHHbBIV YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JUCHUITIITNHBI BBGZ[GHI/IG B CIICOUAJIBHOCTH
Ha 1 cemecTp
O4Hasi

(dopma o0yueHHs

Pabouyro porpammy OCyIIECTBIISIFOT:

Jlekuu: noueHrt, k.X.H. Ky3una JL.T'.
JlaGopaTopHble 3aHATHS: IOIEHT, K.X.H. Ky3una JL.I'.

Buja pa6orsl O0BbeM TUCHUILIMHEI
O6mas TpynoemkocTs aucturuiabl (3ET / gacoB) 1/72
Y4eOHbBIX 4YacOB Ha KOHTAKTHYIO padOTy € IpernoiaBaTeieM: 36
JIEKIIUHA 18
MMPAKTUYECKUX/ CEeMHUHAPCKUX 18
J1a00PaTOPHBIX -
KOHTPOJIb camocTosiTebHOM paboTsl (KCP) -
Jpyrux (rpynmnoBasi, UHIUBUyalbHast KOHCYJIbTALUS U UHBIE BUIbI
y4eOHOMU JIeATEeTLHOCTH, MPEAyCMAaTPUBAIOIINE pa0OTy 00yJaIONTHUXCSI
C MPEro/iaBaTesIeM) -
Y4eOHBIX 4acOB Ha CaMOCTOSTEIbHYIO padoTy oOyuarontuxcs (CPC)
BKJTFOYAs TIOJTOTOBKY K 9K3aMEHY/3a4eTy 36

®opma koHTpoJIs: PyOerkHast KOHTpoJibHas paboTa
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dopma TeKyliero

dopma u3ydeHus: MaTepuasoB: JICKIUH, OcHoBHas u KOHTPOJIA
NPaKTUYCCKHUEC 3aHATHUS, CCMUHAPCKUEC 3aHATHS, AOIIOJIHUATCIbHAA JaIaHHAA O yCII€BacMOCTHU
Tema u comepxanue nmabopaTtopHbIe pabOTHI, CAMOCTOSTEIbHAS paboTa n Jureparypa, CAMOCTOSTCIIEHOM (KOJJIOKBHYMBI,
TPYJIOEMKOCTH (B yacax) peKOMeH1yeMast AGOTE CTYICHTOB KOHTPOJIbHbBIE
CTylleHTaM (HoMepa p y paboTHI,
U3 CIINCKA) KOMIIbIOTEPHBIE
JIK [Ip/cem JIab. CPC TeCTHI H T.IL.)
2 3 4 5 6 7 8 9
OCHOBHEIE KJIACCBI 4 2 [11[2, 5, 8] [1]Tn. 2 ['pynmosoii onpoc 1
HEOPraHUYECKHUX [2] Nel42, 144-147, Tect 1
COEIMHEHU. OKcusl, 150-152, 159, 160.
ruapookcuabl. OCHOBHBIE [4], Ne13-16.
KJIacChl HEOPTaHMYECKHX
coeauHeHud.  Kucnorsl.
Commn.
Cucrembl HU3MEpEeHUS 2 2 [2], [6], [5], [14] [2], [6], [5], [14] Peurenue 3amau y
(hU3MIECKIX BETUIHH. TTIOCKHU
ATOMHO-MOITEKYIAPHOE 2 2 2 [21, [41, [5], [2], [4], 5], Pemrenue 3amau y
yd€Hue JOOCKH
Crpoenue aroma. 2 4 [1] [1]Tn.3 ['pymmoBoii onpoc 2
IpuHIHI [Mayu. [2, 5-8] [2] Nel175-178, 184, TecT 2
Iopsgox 3aII0JTHEHUS 187, 189-193.
ATOMHBIX opOuTasIeH. [3], Ne274, 276, 280,
[eproanueckuit 3aKOH 284, 292
J.M.MenneneeBa.
IlepcnekTuBbl  pa3BUTHS
3aKOHa. Pomb J1.
N.Mengeneena B
Pa3BUTHH XUMHH.
THIBl XMMHYECKOHN CBSI3U. | 6 4 4 [1, 2,5, 8] [1] Tn.4 ['pynmoBoii onpoc 3
KoBasientHass cBsi3b. Eé& [2] Ne 229-231, 237,
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ceoiictBa. llonstue o
rubpuau3anuu. Onucanue
MOJIEKYH HIPOCTEUIINX
BCILIECTB C NO3ULUH
METOo/1a BaJICHTHBIX
cBsa3eil. HMoHHass CBs3b.
Meramumueckas CBSI3b.
HonopHo-akiienTopHas

CBA3b. BonopoaHas cBsI3b.

238, 240

KP 1

Teopust XuMHYECKOU
cBs3u. Meton
MOJIEKYJISIPHBIX
opOuTaneil.

[, 2, 5-9]

[1] T 6, c.54-56,
[2] Ne283-288,
[6] Ne318-325

I'pynnosoii onpoc 4
KP 1

OKHCIIUTEIIBHO-
BOCCTaHOBHUTEILHEIE
peakuuu. Metoabl
ypaBHuBanusi OBP.

[1, 2,5 8]

[6] Ne595, 598, 601,
606-608

KP 2

I'anpBanm4ecKmit
AJIEMEHT. DJEKTPOIHbIN
MOTEHITMAJ. Y paBHCHHE
Hepncra.

[15]

[15], c. 444-549

I'pynmoBoii onpoc

PyGexxHast KoHTpOJIBbHAS
pabota Nel

PyGexnas
KOHTpOJIbHAst paboTa
Nel

Bcero 4yacos:

18

18

36

31



OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA30OBATEJIBHOE

YYPEXJIEHUE BbICHIEI'O ObPA3OBAHNWA

«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JUCHUITIIUHBI BBGIIGHI/IG B CIICOUAJIBHOCTH
Ha 2 CEMECTp
O4Hasi

(hopma o0yueHHs

Pabouyro porpammy OCyIIECTBIISIFOT:

Jlekuu: noueHrt, k.X.H. Ky3una JL.T'.
JlaGopaTopHble 3aHITHS: AOLEHT, K.X.H. Ky3una JL.T.

Buj padorsbl

O0neM TUCHUMILIMHBI

O6mras pynoemMkocTs aucturuiabl (3ET / qacoB) 1/72

Y4eOHbBIX YacOB Ha KOHTAKTHYIO PadOTy € IPEnoiaBaTelieM: 48,2
JIEKIAHA 16
MPaKTUYECKUX/ CEMHUHAPCKUX 32
J1a00PaTOPHBIX -
KOHTPOJIb camocTosiTebHOM padoTsl (KCP) -

apyrux (TpynIoBasi, HHIUBUIyalbHass KOHCYJIBTAINS U UHBIC BUJIBI

y4eOHOM NIeATeTLHOCTH, MPEyCMaTPUBAIOIINE PabOTy

00YJarOIIMXCsl C MPEToaBaTEIIEM ) 0,2

Y4eOHBIX 9acOB Ha CaMOCTOSITEIbHYIO padoTy oOyuatontuxcs (CPC)

BKJIFOYAs TOJATOTOBKY K DK3aMEHY/3a4eTy 23,8

®dopma(bl) KOHTPOJIS: 3a4eT
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dopma TeKyliero

y4acTHeM KOMITIEKCHBIX
coenuHeHui. Pa3pyiienue
u obpazosanue KC.

dopma u3ydeHus: MaTepuasoB: JICKIUH, OcHoBHas u KOHTPOJIA
NPaKTUYCCKHUEC 3aHATHUS, CCMUHAPCKUEC 3aHATHS, AOIIOJIHUATCIbHAA JaIaHHAA O yCII€BacMOCTHU
Tema 1 comepxanue 1abopaTopHbIE pabOThI, CAMOCTOSTEIbHAS paboTa u Jureparypa, CAMOCTOSTCIIEHOM (KOJJIOKBHYMBI,
TPYJIOEMKOCTH (B yacax) peKOMeH1yeMast paboTe CTY/ICHTOB KOHTPOJIbHbBIE
CTylleHTaM (HoMepa paboTHI,
U3 CIINCKA) KOMIIbIOTEPHBIE
JIK [Ip/cem JIab. CPC TeCTHI H T.IL.)
2 3 4 5) 6 7 8 9
OO0111 e ON0KEHUA 2 4 [1,5,7,8,13, 14, 15. [2], 3amaun 716-728, ['pymmoBoii ompoc 5
TEOPHUH KOMITIIEKCHBIX 16] [6], 3amaun 689-709 Tect 3
COEIMHEHUH.
Homenknatypa u
HU30MEpHUs KOMILJIEKCHBIX
COEMHEHN
4 Nzomepus KC: 2 4 [8, 13, 16] [13] rmaBa 10, Nel-3 I'pynmosoii onpoc 5
reoMeTpHu4dcCKas, Tect 3
THJIpaTHasl, CBSI3eBas,
HMOHW3aIIMOHHAS
4 PaBHOBecus B pacTBOpax 2 4 [8, 16] [13] rmaBa 10 c. 166 ['pymmosoii onpoc 5
KC. KoncranTsl Ne32-34 Tect 3
obpasoBanus KC momnHas [4]1 729 - 735
(obmias) u crymeHYaThIe.
KoHcTaHTHI HECTOMKOCTH
Y UX CBSI3b C KOHCTAHTAMH
YCTOWYMBOCTH.
TepMoauHamMuveckas u
KOHIICHTPAI[MOHHAS
KOHCTaHThI YCTOWYMBOCTH
Peakuuu B pacTBOpax ¢ 2 4 [1,5,8, 16] [3], 3amaun 729-738 Pemenue 3agau B

[6], 3amaun 710-731
[13] rmaBa 10 c. 166
Ne35-36

AyAUTOPUHU
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MeTo1 BaJIeHTHBIX
CBSA3EH B TEOPUH
KOMILICKCHEIX
COCOUHCHU.

[1,5, 8, 14, 15, 16]

[2], 3amaun 746-752

I'pynnoBoii orpoc 6
KP 4

Teopus

KPpHUCTAJITIMYCCKOT'O I10JIA B

OIIMCAaHHNH KOMIIJIICKCHBIX
COEIMHEHUH.
OxTasrapuydecKue u
terpadapuieckue KC.
Oddexr Adna Temnepa

[1,5, 8, 14, 15, 16]

[2], 3amaun 740-745

I'pynnosoit onpoc 7
KP 3

Meron MOJIEKYISPHBIX
opOuTaNell B OMUCaHUHU
KOMIIJIIECKCHBIX
COCIMHEHU.
Oxrasapudaeckue KC

[1, 5, 8, 14, 15, 16]

[2], 3amaun 760-766

KP 4

PyGexxHast KOHTpOITbHAS
pabora Ne2

3,8

PyGexuas
KOHTpOJIbHAs paboTa
No2

Bcero wacos

16

32

23,8
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OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA30OBATEJIBHOE

YYPEXJIEHUE BbICHIEI'O ObPA3OBAHNWA

«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JAUCHUITIINHBI BBGIIGHI/IC B CIICIUAJIBHOCTDb
Ha 3 cemecTp
O4HaA

(hopma o0yueHHs

Buja pa6orsl O0BLeM TUCHHUIITNHEI
Oo6mas tpynoemkocts auctutuinabl (3ET / gacos) 3/108
Y4eOHBIX YaCOB HA KOHTAKTHYIO pabOTy C MPENo1aBaTesem: 90
JIEKIIUH -
MTPAKTUICCKUX/ CEMHUHAPCKUX -
71a00PaTOPHBIX 90
KOHTPOJIb camocTosaTenbHol padoTsl (KCP) -
Npyrux (TPyHIoBas, HHIUBUyaIbHAS KOHCYJIBTAIIUS U MHBIC BUIBI
y4eOHOM JIeATEeTLHOCTH, IPEAyCMaTPUBAOIINE PabOTy
00YJarOIINXCsI C MPEToaBaTEIIEM ) 0,2
Y4eOHBIX 9acOB Ha CaMOCTOSITEIbHYIO padoTy oOyuatontuxcs (CPC)
BKJIFOYAsi OJATOTOBKY K 9K3aMEHY/3a4eTy 18

®dopma(b1) KOHTPOJIS:
3auet — 3 cemecTp
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dopma usyyeHus

OcHoBHAA 1

®opma TeKyliero

JOTIOTHUTEITHH KOHTPOJIS
MaTepHaoB: JIEKIUH,
as 3ananus 1o yCIIEBaEMOCTHU
MPAKTHYCCKUC 3aHATHUSA,
auTeparypa, CaMOCTOSITENb (KOJIJIOKBUYMBI,
Ne CEMUHAPCKHE 3aHSITHS, M
eKOMEHJyeMa | HOoU pabote KOHTPOJIbHBIE
Tema u conepxanue 1a0opaTopHbIie PabOTHI, p Y p p
n/t S CTyJICHTaM CTYJCHTOB paboTsl,
caMoCTOsATeNbHas paboTa
(HoMmepa u3 KOMIIBIOTEPHbBIE
TPYJOEMKOCTH (B yacax)
CIIUCKA) TECTHI U T.11.)
JIK |TIP/CEM | JIP | CP
1 2 4 5 6 7 8 9 10
Moayas 1. IIpenmer ananutudeckoit xumun. Ee [TpopaboTka AynautopHas pabora,
1. | 3amaum u metoapl. Bunel ananuza. [IpoBenenue - 10 2 [1-8] KOHCIIEKTOB KOJIJIOKBUYM,
KaueCTBEHHBIX PEaKIIUU. JICKITUH TECTOBBIA KOHTPOJIb
ITpopabortka AvynuropHas padora
Monayas 2. Meto bl mpo6ooTOOpa 1 pop % pHas p ’
3. . - 10 3 [1-8] KOHCIIEKTOB KOJIJIOKBHYM,
MpoOOMOArOTOBKH. AHAIN3 CYXHX COJIEH. . .
JeKIUi TECTOBBIA KOHTPOJIb
ITpopaboTtka AvynuropHas padora
MeTtoapl 0OHApYKEHHS U UACHTH(DUKAIIIH. pop y p p >
4. - 10 3 [1-8] KOHCIIEKTOB KOJJIOKBHYM,
Bbymaxnas xpomarorpadusi. . .
JeKIUi TECTOBBIA KOHTPOJIb
ITpopaboTka AynautopHas pabora,
5. | TutpuMerpuueckue METOIbI aHAIH3A. - 20 5 [1-8] KOHCIIEKTOB KOJUJIOKBUYM,
JEKLIUH TECTOBBIN KOHTPOJIb
IIpopabortka AvynuropHas padora
Moayasb 3. OKUCIUTETHHO-BOCCTAHOBUTEIBHOE pop % pHaxp ’
6. - 10 2 [1-8] KOHCIIEKTOB KOJIJIOKBUYM,
TUTPOBAHHUE. . .
JeKIUi TECTOBBINA KOHTPOJIb




[TpopaboTka AynautopHas pabora,

7. | KoMIekcoHOMETprUYecKoe TUTPOBAHHE. - 15 1 [1-8] KOHCIIEKTOB KOJJIOKBHYM,
JIEKIHAN TECTOBBIN KOHTPOJIb
[TpopaboTka AynuropHas padora,

8. | I'paBuMeTprYeCKre METOIbI aHANIN3A. - 15 2 [1-8] KOHCTIEKTOB KOJJIOKBHYM,
JIEKIIUHU TECTOBBIN KOHTPOJIb

Bcero yacos: 108 - 90 18
Humepnem-pecypcel 011 noo2omoeku oomauinezo 3aoanus no Mooynio 3:

1. http://himki-vaz.ru/ - caiit «XuM#us B COBPEMEHHOM MHUPE».

2. http://www.chemport.ru/ - xumuueckuii mopran ChemPort.Ru.

3. http://www.greenchemistry.ru/education/magister_prog.htm - caiitr HayuHo-oOpa3oBaTenbHOrO IieHTpa "XHMMHS B HHTEpPECaX YCTONYHMBOTO

pa3BUTHS — 3eJICHast XUMHUS'.

4. http://www.perspektivy.info/rus/ekob/mirovaja_khimicheskaja_promyshlennost_2011-05-04.htm MupoBast XuMu4ecKasi IPOMBIIIJICHHOCTD

5. http://sci-lib.com/chemistry — caiit «Xumus. HoBocTr Xumum».

2. https://ru.wikipedia.org/wiki/ Crnucok naypeatoB HobeneBckoii mpemun 1o xumun; HobeneBckue naypearsl u3 Poccum.

3. https://him.1september.ru/2003/21/1.htm

4. http://www.chem.msu.su/

5. http://www.bbc.com/russian/science/2015/10/151002_nobel_prize_ga

6. http://www.dpn2004.narod.ru/chem/Nb_p1.htm
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PeliTUHI — IJIaH JTHCHUTIJIHHBI
BBenenue B coelMajbHOCTD

IIpuioxenue 2

(Ha3BaHME AUCIUIUIMHBI COTJIACHO pabodyeMy yueOHOMY IUIaHYy)
cnenuanbHocTh 04.05.01 dyHnaMeHTanbHAS U OPUKIAAHAS XUMUS

Kypc 1 ,cemectp 1 -2 IT.
Buabl y4yedHoii aesarenbHocTH | bamwt 3a Yucio baniner
CTYACHTOB KOHKPETHOE | 3aJlaHHil MuHuManbHbIN | MakCUMaJIbHBIN
3a/laHue 3a
CEMECTp
Moayas 1
Tekymmii KOHTPOJIb
1. AymuropHas padora 5 5 0 5
2. TecTOBBIN KOHTPOJIb 5 2 0 10
3. .KontposbHas padoTa. 5 2 0 10
Py0e:kHbIi KOHTPOJIb
1. [TucbMeHHast KOHTPOJIbHAS 25 1 0 25
paborta
Moayasb 2
Texkyumii KOHTPOJIb
1. AynutopHasi pabota 1 4 0 4
2. TecToBBIN KOHTPOJb 7 1 0 7
3. KontponsHas padoTa. 7 2 0 14
Py0e:xHbIil KOHTPOJIb
1. IlucemeHHass KOHTPOJIbHAS 25 1 0 25
paborta
IoompuresbHbIE 0AJIBI

1. CtyneHyeckas OJIMMITHAIA 5 5
2. [lyOnukanus crarei 5 5
3. PaGota co mkoJbHUKaMH
(Kpy»KOK, KOHKYPCHI,
OJIMMITHA/TBI )
4 ...

IHocemaemocTts (02/11b1 BBIMUTAIOTCH W3 001el CyMMbI Ha0paHHBIX 02J1J10B)

1. TIlocemrenue 0 -6
JIEKIMOHHBIX 3aHATHH
2. Tlocemenue 0 -10

MIPAKTUIECKUX

(ceMuHapcKux,

71a00paTOPHBIX 3aHATHI)




PeliTUHI — IJIaH JTHCHUTIJIHHBI
BBenenue B coeluajbHOCTD

IIpuioxenue 2

(Ha3BaHME AUCIUILIMHBI COTJIACHO pabouyeMy yuyeOHOMY IIaHy)
cnenuanbHocTh 04.05.01 dyHnaMeHTanpHas U OPUKIAAHAS XUMUS

Kypc 1 , cemectp 3 IT.
Buabl yyedHoii aesareabHocT | bamwt 3a Yucio baniner
CTYACHTOB KOHKPETHOE | 3aJlaHHil MunuManbHbIN | MakCUMaJIbHBIN
3a/laHue 3a
CeMECTp
Moayas 1
Tekymmii KOHTPOJIb
1. AymuropHas padora 3 5 0 15
Py0exkHblii KOHTPOJIb
1. [IuceMeHHast KOHTPOJIbHAS 15 1 0 15
paborta
Moayasb 2
Tekymmii KOHTPOJIb
1. AymuropHas padoTa 3 5 0 15
Py0e:xHbIil KOHTPOJIb
1. IlucekmenHast KOHTPOJIbHAS 15 1 0 15
paborta
Moayas 3
Texkyumii KOHTPOJIb
1. AynutopHas pabota 4 5 0 20
Py0e:xHblii KOHTPOJIb
1. Tect 20 1 0 20
IMoompuresbHbIe 0AJIBI
1. CtyneHueckas oaummnuana 5 5
2. [lybnukanus crateit 5 5
3. PaGora co mkoJibHUKaAMH
(Kpy»KOK, KOHKYPCHI,
OJIMMITHA/TBI )
4 ...
ITocemaemocTs (0a/UIbI BBIYHTAIOTCH M3 0011eH CyMMbI Ha0paHHBIX 0aJ1710B)
3. Tlocemienue 0 -6
JIEKIIMOHHBIX 3aHITHH
4. Tlocemenue 0 -10
MIPAKTUIECKUX
(ceMuHapcKux,
71a00paTOPHBIX 3aHATHI)
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