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NepevYeHb OCHOBHOM M JOMOJTHHUTEIBHOM JTUTEPATypPhl U JINIIEH3NOHHOE IPOTPaMMHOE 00ecTieueHHeE,
HE00X0IMMOE Ul OCBOEHUS AMCLUIUIMHBI), YTBEPXKIEHbl Ha 3aCEAaHUU AHATUTHUUYECKOW XMMUU
npotokos Ne 18 ot «21» masg 2018 1.

3aBenytouiuii kageapoit h I/ ' / Maiictpenko B.H./

JlononHeHHsT W WM3MEHEHHs, BHECEHHbIE B palbO4yyl0 NporpamMmy JAUCHHMIUIAHBI (OOHOBIICHEI
NepevYeHb OCHOBHOM M JOMOJHHUTENBHON JTUTEPATYPhI U JINIIEH3UNOHHOE IPOTPaMMHOE 00ecTieueHHe,
HEOOXOAMMOE /sl OCBOCHHUS JUCIMIUIMHBI), TIPUHATHI Ha 3acelaHuM KadeIpbl aHATUTUYECKOW
XuUMHH, IpoTokoi Ne 24 ot «20» mast 2019 r.

3aBeaytouuil kapeapoit Wl / / Maiictpenko B.H.



CHnuCOK 10KYMEHTOB M MaTepHaJIOB

. [lepeuenp mMIaHUPyEeMBIX pPE3YyJIbTATOB OOYUYEHHUS MO AUCIMILIUHE, COOTHECEHHBIX C
TUTAHUPYEMBIMU  PE3yJIbTaTaMU OCBOSHUSI 00pa30BaTeILHOM MPOTPAMMEI

. Ilenp ¥ MECTO AUCLUILIMHBI B CTPYKTYpE 00pa3oBaTeIbHON MPOrpaMMBI

. Comepxanue pabodeit mporpamMmbl (00bEM AWCIUIUIMHBI, TUIBI M BUIbI YUEOHBIX
3aHATHUN, Y4eOHO-METONYECKOe 00ECTIEUeHNE CaMOCTOSTEIbHON pabOThI 00YJIAFOIINXCS)

. DOHJT OIIEHOYHBIX CPEJICTB MO AUCIUIUIMHE

4.1. TlepeueHb KOMMETCHIIMH C yKa3aHHWEM OJTaloB HMX (POPMUPOBAHUS B TIIPoLECCEe
OCBOEHHUSI 00pa3zoBaTeNbHOM MporpaMmbl. OmHcaHWe TMOKa3aTeled U KpUTEpHeB
OILICHUBAaHUS KOMIIETEHIIMI Ha Pa3MyYHBIX dTamax uX (HOPMHUPOBAHHS, ONMUCAHHME IIKAJ
OLICHHUBAHHUS

4.2. TunoBble KOHTPOJIbHBIC 3aJaHUSI UM MHBIE MAaTepUalbl, HEOOXOIUMBIC IJIsi OLECHKH
3HaHUM, YMEHHUW, HABBIKOB U OMNbITA JACITEIBHOCTH, XAPAKTEPU3YIOIIMX ATalbl
(GbOopMUPOBaHHS KOMIICTCHIIMH B MPOIECCE OCBOCHUS OOpPa30BaTEIHHOW IMPOTPAMMEL.
Meroanueckue mMaTepuaibl, ONpPeIesone IpoUeaypbl OLEHUBAHUS 3HAHUW, YMEHHUIA,
HAaBBIKOB W  OIBITa JIEATEIBHOCTH, XapaKTePU3YIOMUX dTanbl  (HopMHUpOBaHUS
KOMIIETEHIIUH

10

4.3, PeliTUHT-TUIaH TUCIIATUIAHEI

12

. quGHo-MeToanecxoe u I/IH(I)OpMaLII/IOHHOG obecneueHue JAUCHUITIIMHBI

19

5.1. IlepeueHb OCHOBHOM W JOTOJHUTEIBHOW yU4eOHOUH JTUTEPATYphl, HECOOXOIUMON ISt
OCBOCHUA JUCHUITIINHBI

19

5.2. Tlepeuens pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu «HTepHe™ 1
IMporpaMMHOIO O6€CH€‘-I€HI/I$I, HGOGXOI[I/IMBIX JJIs1 OCBOCHUA AUCHUIIIINHBI

19

. MarepuanpHO-TeXHUYECKass 0a3a, HEOOXOoauMas ISl OCYIIECTBIEHUS 00pa30BaTEIbHOTO
HpOHGCCﬁ 10 JUCIIUITJINHEC

20




IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 JMCHHUIIMHE, COOTHECEHHBIX C
IVIAHMPYEeMbIMH pe3yJIbTaTaMH 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl
(c opuenmayueii Ha Kapmvl KOMREMEHYULL)

B pesynberate ocBoeHHUs1 00pa30BaTEIbHON MPOrPaMMbl 00YUAIOIIUNACS TOJKEH OBJIAJICTh
CIICAYIONIMMU pe3yJIbTaTaMi 00yUeHH s 0 AUCIUTLIHHE:

Pe3ynmbraTer 00yueHus

dopmupyemast KOMITeTeHIHS (¢
yKa3aHHEM K0JIa)

IIpume-
JaHUe

3nanus | 3HaTh: TeopeTHdeckue OcCHOBBI 0a30BbiX | OIIK-1 cnocoOHOCTh HCIIOJIB30BaTh
XAMHUYECKUX TUCLHUILINH MOJTydYeHHbIE 3HAHUS TEOPETHYECKUX
OCHOB (PYHIaMEHTAJIBHBIX pa3/IeiioB
XUMHUHU pu pereHun
poheCcCHOHANBHBIX 33724
3HaTh: cTaHIapTHBIE MeToAsl nonyudenus, | OIIK-2 BIAJICHUEM HaBBIKAMH
UICHTU(GUKAIINE W WCCICIOBAHUS CBOWUCTB | XUMUYECKOTO JKCIIEPUMEHTA,
BEIICCTB U MaTEPUANIOB, MMPaBUiia 00pa0OTKU | OCHOBHBIMU CUHTCTUYCCKUMU "
1 o(hopMIICHHS Pe3yIbTaTOB PabOTHI, HOPMBI | AHATUTHYESCKUMU METOAAMH
Th MOJTy4YEeHUS u HCCIIeIOBAHUS
XUMUYECKUX BEIIESCTB U PEAKITUI
3HaTh: CTAaHAAPTHBIE METOABI TPUMEHEHUS I1K-2 BJIaJICHUEM 0a30BBIMU
COBPEMEHHOH ammaparypsl pU MPOBEICHUN | HaBBIKAMU HCII0JIb30BaHMS
HAyYHBIX MCCJICIOBAHUM, UICHTU(DUKAIIUH U | COBPEMEHHOMN anmaparypsl pu
HCCJICIOBAHUS CBOMCTB BEIISCTB U MIPOBEICHUN HAYYHBIX UCCICAOBAHUIMA
MaTepUaloB, IpaBuiIa 00paboTKHU
oopMIICHUS PE3yJITATOB pabOTHI, HOPMBI
Tb
3HaTh: OCHOBHEIE 3Tambl U 3akoHOMepHOcTH | [IK-3 Bnagennem CHCTEMOM
(hopmupoBaHus GyHIAMEHTATBHBIX (dyHIaMEHTAITBHBIX XAMHYECKUX
XUMHUYECKHUX TTOHATHI MOHATHI
3HaTh: OCHOBHBIE 3TAIlbl Pa3BUTHS XUMUH; I[IK-4  cnocoOHOCTBIO  MPHUMEHSTH
Hay4YHBIC JIOCTHXKEHUS HanboJiee | OCHOBHEIE €CTeCTBEHHOHAYYHBIC
BBIIAIOIINXCS OTEYECTBEHHBIX U | 3aKOHBI U 3aKOHOMEPHOCTH pPa3BUTHS
3apyOCKHBIX XMMHUKOB, X BKJIA]l B Pa3BUTHE | XUMUYECKOH HAyKd TIpU aHATU3e
XAMUU MOJIYYCHHBIX PE3yIbTaTOB
MOJTyYEHHBIX PE3yIbTaTOB
VYmMmenust | YMmers: OIIK-1 crmocoOHOCTBIO HCIOJIL30BATh
1) BBITIOJHATH CTaHJapTHEIE NEHCTBUA | TIOJYYEHHBIC 3HAHUS TEOPETHUCCKUX
(xmaccugukanus BEIIECTB, COCTaBICHHE | OCHOB (YHIAMEHTaIbHBIX pa3zelioB

CXEM TIPOIIECCOB, CICTEMATH3AIM JAaHHBIX | XAMHU pu pemreHnu
U T.NI.) C Y4ETOM OCHOBHBIX IMOHATHH M | MPOQeCcCHOHANBHBIX 3a]a4
12[011170:4 3aKOHOMEPHOCTEH,
dbopMymupyeMBIXx B paMKax 0a30BBIX
XUMHYECKUX TUCIIHTIIIINH
?) pemiath THIOBBIC Y4eOHBIC 3aJaud 110
OCHOBHBIM (6a30BBIM) XUMUYCCKAM
JICTIATIITMHAM
YMeTh: TPOBOAUTH IPOCTHIE XUMUUECKHUE OIlK-2 BJIAJICHUEM HaBBIKAMHU
OTIBITHI 110 TPE/JIaraeMbIM METOTUKAM MPOBEICHHS XHUMHYECKOTO
JKCIIEPUMEHTA, OCHOBHBIMHU

CUHTCTHUYCCKMMH H AHAIUTHYCCKUMU
METOJaMU IMOJYUYCHUA U UCCICTOBAHUA
XUMHUYCCKHX BCIICCTB U peaKLII/Iﬁ

YMeTh: IPOBOAUTH XUMUYECKHUE I[IK- 2  BrmamenueM  0a30BBEIMH
OKCIIEPHUMCEHTHI C UCITIOJIB30BAHUEM HaBbIKaMU HUCIIOJIB30BAaHUA
COBPEMEHHOH anmaparypsl COBpPEMEHHOU anmnaparypsl npu




MIPOBEICHNUY HAYYHBIX HCCIEAOBAHUM
YmeTs: [IpuMeHsITh OCHOBHBIE T1K- 3 BJIaJICHUEM CUCTEMOU
(hyHIaMEHTAbHBIC XUMUYCCKUE TTOHSITHS (GyHIIAaMEHTAITBHBIX XUMUYECKUX
TTOHATHI
YMeTh: OlleHUBaTh XUMUYECKHUE TIOHATUS U I[IK- 4 cmocoOHOCThIO TPUMEHSTH
3aKOHBI B CJIOKHOM CHCTEME BO33PCHUI OCHOBHBIC €CTECTBCHHOHAYYHBIC
COBPEMEHHOU 3aKOHBl U 3aKOHOMEPHOCTH Pa3BUTHUS
XUMUHU XUMUYECKOM HayKd TMpU aHaJIu3e
MIOJIYYEHHBIX PE3yJIbTaTOB
Brnanen | Bmamers: HaBbIKaMu paboTHI ¢ yaeOHOM OIIK-1 cmocoOHOCTBIO HCIIONB30BATh
us JUTEPATypPON IO OCHOBHBIM XUMUYECKUM MOJIyYCHHBIE 3HAHUS TEOPETUUYECKUX
(HaBBIK | AMCUIUTUITMHAM OCHOB (YHIAMEHTAIBHBIX DPAa3/IeioB
u/ XUMHU pu peleHnu
OTIBIT po(heCCHOHATBHBIX 331a4
nesrens | Bmagers: 6a3oBeiMu HaBbikaMu nipoBeneHus | OIIK-2 BIIAZICHUEM HaBbIKaMHU
HOCTH) | XMMHYECKOTO DKCIIEPUMEHTA U OOPMIICHHS | TIPOBEIECHUS XUMHUYECKOTO
€ro pe3yJIbTaToB IKCIIEPUMEHTA, OCHOBHBIMU
CUHTETUYECKUMU U aHaJTUTHYECKUMU
METOAMH IOTYUYEHUS U UCCIICIOBAHUS
XUMUYECKUX BEIISCTB U PEAKITUI
Brnagers: 6a30BbIMU HaBBIKAMU I[NIK- 2 BnageHueM  0a30BBIMH
HCIIOJIb30BaHUSI COBPEMEHHOM anmnaparypbl HaBBIKAMHU HCIIOJIb30BaHUS
IIpU IPOBEJCHUH HAYUYHBIX UCCIEIOBAHUI COBPEMEHHOU anmnaparypsl npu
MIPOBEICHUN HAYYHBIX MCCIICIOBAHMMA
Biagers: crucremoi 0a30BBIX [1K- 3 BJIaJICHUEM CUCTEMOH
(hyHIaMEHTATBbHBIX XUMHUYECKUX TTOHATHHA (dyHIAaMEHTAITBHBIX XUMUYECKUX
MOHATHI
Bnaners: HaBBIKAMHU obs3atenpHOTO | [IK- 4 CcMOCOOHOCTHIO TPUMEHSTH
03HAKOMJICHUSI C TPEABICTOPUEH TOTO WU | OCHOBHBIE €CTECTBCHHOHAYYHbBIE
WHOTO BOIpOCA, IIOCTABJICHHOIO B €ro | 3aKOHbl U 3aKOHOMEPHOCTH Pa3BUTHUSA
NIPAaKTUYECKON HAy4YHOH W MEJaroru4ecKod | XUMHUYECKOM HayKW TIpU  aHajau3e
JIeSTEIbHOCTH. MIOJIYYCHHBIX PE3yIbTaTOB
1. Ileab m MeCTO JMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMMbl
HucuunnnHa «BBemeHne B cnenuanbHOCTh (HA  AHTJIMHCKOM  SI3BIKE)»  SBIISETCS

KOMIIOHEHTOM (paKynbTaTHBa y4eOHOrO IMKJIA OOS3aTEeNbHBIX TUCLMIUIMH IO HalpaBJICHUIO
noarotoBku 6akanaBpoB 04.03.01 — «Xumus» u u3ydaercs Ha mepBoM Kypce B 1 u 2 cemecTpax.

JucuuiuinHa «BBeneHue B cHenManbHOCTB» INpEAHA3HA4YeHa M y[IyOJdeHus U
3aKpeIUICHUs] 3HAHWH CTYJEHTOB MO OCHOBaM XMMHH M NPHOOPETEHHS UMH HABBIKOB pabOTHI B
XUMUYECKOHN 1abopaTopuHu.

OCHOBHOH 1IENIBI0O OCBOEHHUS AUCLMILINHBI SBJISETCS PAa3BUTHE Y CTYJIEHTOB XMMHUYECKOIO
MHUPOBO33PEHUs, IPUOOPETEHUsI UMM HEOOXOJUMOI0 MUHUMYyMa XMMHYECKHX 3HAHUN U HaBBIKOB
paboThI ¢ BEIIECTBOM.

JloCTHKeHHE IIOCTAaBJIEHHOM LENM IPEANoJaraeT OCBOEHUE CTYyIEHTaMH XMMHUYECKOIO
S3bIKa U XUMHYECKOW Kiaccudukanuu, GopMHUpPOBAHHE OCHOBHBIX IPEICTaBICHUIl O CBOICTBax
JJIEMEHTOB M UX COEAMHEHUH, OCBOCHHE OCHOBHBIX 3aKOHOB XUMHM U IIPOBEICHUE PAcueTOB IO
YpaBHEHHMSIM XMMUYECKHUX peakiuii. OcBoeHHe AMCUUIUIMHBI « BBeneHne B crenuanibHOCTh) OyaeT
CIocoOCTBOBAaTh MPHOOPETEHUIO CTYJICHTaMH HABBHIKOB pPabOThI B XHMMHUYECKOW J1abopaTtopuw,
OCBOCHMIO OCHOBHBIX €CTECTBEHHOHAYUYHBIX 3aKOHOB M (DyHIaMEHTAJIbHBIX XMMUYECKHX TMOHSATHA,
3HAKOMCTBY C COBPEMEHHOW XMMHUYECKOU anmnapaTypoi.

2. Coaepxanue padoueil nporpaMmbl (00beM TUCUMIIUHBI, TUNIBI M BUIBI Y4eOHBIX
3aHATHI, yUeOHO-MeTOoAuYecKoe ofecneyeHrne caMoCTOSITeIbHOM padoThl



o0yuyarmmxcsi)

Coneprxanne paboueii mporpaMMmel npeacrapiieHo B [Ipunoxenun Ne 1.

4.1. [lepeyeHb KOMIIETEHIUI C YKa3aHHEM I3TaNoB UX (POPMHUPOBAHHS B NPoLEcce OCBOCHUSA

3. OoHJ OLIEHOYHBIX CPE/ICTB MO TUCIHUILINHE

o0pa3oBaTe/ibHOI MporpaMmMbl. Onucanue nNoka3zartesieil 1 KpUTepueB OlleHMBAHUS
KOMIIETEeHI[HiIl HA PA3JINYHBIX ITaNaxX UX (POPMHUPOBAHMNS, ONIMCAHUE IIKAJ OLlEHNBAHUS

OIIK-1 cnocobrocmpio UCnoIb308amb NOJYHEHHbIE 3HAHUS MeOPEeMUYECKUX OCHO8
@DYHOAMEHMALHBIX PA30ei08 XUMUU NPU peuleHUU NPodecCUOHATbHBIX 3A0aY

Oran IInanupyemblie pe3yabTaThl
(ypoBeHb) o0ydeHus
OCBOCHHUSI (moxazarenu noctwkenus | He 3aureno 3auTeHo
KOMIIETCHUU | 3aJaHHOTO YPOBHSI  OCBOCHHS
u KOMIIETEHITHH)
[lepBslit aTan | 3HaTh: TEOPETHUECKHUE OCHOBBI 3arpynusiercss B | IMeeT — dWeTkoe,  IIEJIOCTHOE
(ypoBeHb) 0a30BBIX XUMHUYECKUX ONpEICICHUN MPEACTABICHUE O COJEP>KaHUU
TACITATLITIH 0a30BBIX KYpCOB obmmeit u
TTOHSTUMN U | HEOPraHUYECKON XWUMHHM, 3HAET
(OpMyIIUPOBKE | OCHOBHBIC 3aKOHBI XMMUYECKOU
OCHOBHBIX KUHETUKH M TEPMOJUHAMUKH,
3aKOHOB XUMHUHU | TEOPUSAX CTPOCHHUS aromMa U
BEILIECTBA, TECOPUH XUMHUYECKOM
CBSI3U
Bropoii srtan YMeTs: He ymeer Ywmeer IIPOTHO3UPOBATH
(ypoBeHB) -BBITMIOJHSATH CTAaHAAPTHHIC pe3yabTaThl HECJIOKHBIX
neiictBus (knaccuukamnys MOCJIEOBATENIBLHOCTEHN
BEIIECTB, COCTABIICHUE CXEM XUMUYECKUX PEAKIUN C YICTOM
MPOIIECCOB, CUCTEMAaTH3AIUS o0mmx 3aKOHOMEPHOCTEH
JAHHBIX U T.II.) C y9€TOM MpOLIECCOB,  HM3yYaeMbIX B
OCHOBHBIX TOHSATHHA U 0OIIHX paMKax OCHOBHBIX XMMHYECKHX
3aKOHOMEpPHOCTEH, JIACHIUIUINH
(hopMyJIUPYEMBIX B paMKax YMeer pemate 3amaud U
0a30BBIX XUMHYECKUX UHTEPIPETUPOBATH
TACITUTIIIVH; MOJIyICHHBIE  PE3yJbTaThl ¢
- pelIaTh THIIOBBIC yUeOHBIC MPUBJICUCHUEM TEOPETUYECKUX
3a/1a4d 110 OCHOBHBIM (0a30BBIM) TIpeICTaBICHUI oOmrein u
XUMUYECKUM JUCLUIUIMHAM HEOPraHU4eCKON XUMUU
Tperuii srtan | Bnagers: HaBbIKaMu pabOTHI C He Bnaneer Brnaneer HaBbIKAMHU
(ypoBeHB) y4eOHO¥ JIUTEepaTypoit 1mo CaMOCTOSATEIHLHOTO  HM3YUYEHUS
OCHOBHBIM XUMHUIECKUM OTIETBHBIX Pa3/IeiioB Y4eOHOU
JTUCHUTITIHAM JTUTEPATypel 1O  OCHOBHBIM
XUMUYECKUM [HUCUUIIMHAM U
00CyXIeHUS OCBOCHHOT'O
MaTepuana

OIIK-2 snaderuem HABLIKAMU NPOBEOCHUS XUMUYECKO20 IKCNEPUMEHMA, OCHOBHBIMU
CUHMEMUYeCKUMU U AHATUMUYECKUMU MemOoOamu NOIYYeHUs. U UCCIe008AHUSL XUMUYECKUX
seujecmas u peaxyuil

‘ Oran

[Inanupyemsie pe3ybTaThl

| He 3aureno

‘ 3auTeHo




(ypoBeHB)

00yueHM

OCBOCHHSI (TIoxazaTenu TOCTIKECHUS

KOMITETECHIIU 3aJIaHHOTO YPOBHS OCBOCHHUSI

u KOMITETCHITHI )

[lepssrit oTan | 3HaTh: CTAaHAAPTHBIE METO/BI 3arpynHsieTcss B | 3Ha€T CTaHAAPTHBIE METOJIBI
(ypoBeHB) MOJTYICHHS, UICHTU(DUKAITIH K BBIOOpE METOja | MOJIyYeHUs, UIACHTU(UKALUN U

UCCIIEI0BAHUs CBOMCTB BEILECTB
W MaTepHaloB, IpaBHiIa
00paboTKH 1 oopMITEHUS
pe3ynbTaToB padoThl, HOpMBL Th

MOJTyYeHUs,
HAICHTUDUKATTAH
M UCCIEHOBAHUS
CBOICTB
YKa3aHHOTO
BEIIECTBA,  HE

HCCIIeIOBaHNUs CBOWCTB
pa3IMYHBIX TPYIH BEIIECTB MU
MaTepuagoB  HEOPTraHWYeCKOM
XMMUH;  TpaBWiIa  TEXHHUKH
Oe3omacHocTH TpH  paboTe C
HHMH, OCHOBHBIE TPeOOBaHMS K

3HaeT o opMIIEHUIO pe3yabTaToOB
TpeOOBaHMI K | SKCIIEPHMEHTA
0(OPMIICHUIO
pe3yJIbTaToB
AKCIIEPUMEHTA U
HopMm Th
Bropoii srtam | YMeTh: NpOBOJUTH MPOCTHIE He ymeer Ymeer BBITIOJIHATD
(ypoBeHB) XUMUYECKUE OTBITHI 110 JIEMOHCTPAIIMOHHBIC OIBITHL IO
MpeasaraéMbIM METOIUKaM XUMUU; OHO- u
JIBYXCTQIUAHBIA  CHUHTE3  TIO
IpeAjlaraeMo  METOJUKE ¢
BBIXOJIOM LIETICBOTO TMPOAYKTa
COTJIaCHO 3as1BJICHHOMY B
METOJHKE; TIPOBOJIUTH
KOMILIEKCHBIN aHAJIN3 U
HCCIIC0OBAHUE CBOMCTB
MOJTYYEHHBIX BEILIECTB u
MaTepHajoB. YMeeT opopMIISTh
pe3yabTaThl IKCIEPUMEHTa B
COOTBETCTBHM C 3asIBICHHBIMU
TpeOOBaAHUIMHU
Tperuit stan | Bnagets: 6a30BBIMU HaBBIKAMU He Bnaneer Bnaneer HaBbIKAaMM CHHTE3a,

(ypoBeHb)

NPOBENICHHUS XUMUYECKOTO
JKCTIEpUMEHTa U OPOPMIICHHS
€ro pe3yJbTaToB

UICHTU(OUKANIMA W HU3Y4YCHHS
CBOMCTB BEIIIECTB u
MaTepHaJIOB, MIPABUIIHHOTO
MPOTOKOJIUPOBAHUS OTIBITOB

ITIK-2 6radenuem 6a308biMu HABBIKAMU UCHONBL30BAHUS COBPEMEHHOU annapamypsl npu

npo8ederUl HAYUHbIX UCCIe008aAHUL

Oran [Mnanupyemsie pe3yIbTATHI

(ypoBeHb) o0yueHus

OCBOCHUS (mokazatenu noctwkenus | He 3aureno 3auTeHo

KOMIIETEHIIM | 33/IaHHOTO  YPOBHS  OCBOCHUS

u KOMITETEHIINH)

IlepBeiit sTan | 3HaTh: 3aTpyaHsercss B | 3Ha€T CTaHAAPTHBIE METOMABI

(ypoBeHB) CTaHAAPTHBIC METOIBI BBIOOpE METOJa | IPUMECHEHHS COBPEMEHHOM

3HaHUs NPUMEHEHUS COBPEMEHHON MPUMEHEHUS anmaparypsl TpU [POBEACHUH
anmaparypsl Ipy POBEACHUH COBPEMEHHOH Hay4HBIX HCCIIeIOBaHUH,
HaYYHBIX HCCIICIOBAHMH, anmaparypsl UAECHTHPUKALUH u
ueHTHOUKANH U npu HCCIIEIOBAHUS CBOWCTB
MCCTIeIOBaHUS CBOMCTB BEIIECTB | POBEICHUU Pa3NUYHBIX TPYNN BEIIECTB U
Y MaTepualoB, IpaBUIa Hay4HBIX MaTepHajoB; MpPaBWIa TEXHHUKH
00paboTKH B 0hOpMIICHHUS WCCIeOBaHNM, | Oe30macHOCTH TIpH  paboTe ¢




pe3ynbpTaToB paboThl, HOpMBI Th | maeHTH(UKAITMN | HUIMH, OCHOBHBIC TpeOOBaHUSA K
U UCCIeIOBaHUS | 0(OPMIICHUIO pe3yIbTaTOB
CBOICTB SKCIIEpUMEHTA
YKa3aHHOTO
BelIecTBa,  HE
3HaeT
TpeOOBaHMIA K
0(hOpMITCHHUTO
pe3yIbTaTOB
AKCIIEPUMEHTA U
Hopm Tb, HO
JIOTTyCKaeT
OIIMOKHU
Bropoil stam | YMeTh: pOoBOOUTE XUMHUYECKHE | YMeEET Ymeer BBITIOJHSATH
(ypoBeHb) 9KCIIEPUMEHTHI C MIPOBOJIUTH JIEMOHCTPAaTUBHBIE OIBITHl TIO
YMenus HCITOJIb30BAaHMUEM COBPEMEHHOM | HEKOTOpPHIS XUMHU  C  HCIOJIH30BaHHUEM
anmapaTypsbl XUMHYECKUE COBpPEMECHHOM anmnaparypsl;
AKCIIEPUMEHTBI MIPOBOJIUTH KOMILTEKCHBIH
c aHanm3 u HCCIIEIOBAaHNE
KCIIOJIb30BAaHUE | CBOMCTB MOJYYEHHBIX BELIECTB
M COBPEMEHHOU | U MaTepHaJIoB. Ymeer
amnmapaTypsl, HO | oQOopMIIATH pe3yIbTaThl

JIOITyCKaeT 9KCIIEPUMEHTAa B COOTBETCTBUU

OIINOKH C 3asBJICHHBIMH TPEOOBaHUSAMU
Tperuit stan | Bnagers: 6a30BBIMH HaBBIKAMU Bmaneer Bmaneer 0a30BBIMH HaBBIKAMH
(ypoBeHB) WCIIOJIb30BaHUsl COBPEMEHHOMN HEKOTOPBIMHU HCMOJB30BaHUA  COBPEMEHHOU
Bmanenne anmnaparypsl Ipu NPOBEACHUU HaBBIKAMH anmaparypsl MpU IPOBEIECHUU
HaBBIKAMH Hay4HBIX UCCIICIOBAaHUI HCTIONIb30BaHUS | HAy4YHBIX HCCIIEIOBAHUH,

COBpPEMEHHOMU UICHTUDUKAIINE W HW3yYCHUS

anmnaparypsl CBOMCTB BEIIIECTB H

npu MaTepHalioB, MPaBUJIHLHOTO

MPOBEJICHUN MPOTOKOJIUPOBAHUS ONIBITOB

Hay4HBIX

HCCIIeIOBaHUH,

HO  JIOMyCKaeT

OIINOKHU

TIK-3 61adenuem cucmemoui pyHOAMEHMANbHBIX XUMUYECKUX NOHAMULL

Oran [Mnanupyemsbie pe3yJIbTaThl
(ypoBeHb) o0OydeHus
OCBOEHUS (moxazarenu noctuxenus | He 3auteHo 3aureHo
KOMIICTCHIIM | 33JJAaHHOTO0  YPOBHS  OCBOCHHUS
u KOMITCTCHITHH)
IlepBerit sram | 3HaTh: Oparmentapasl | ChopmupoBaHHEIE
(ypoBeHB) OCHOBHBIE ATaIlbl U e CHUCTEMaTHU4EeCKHE
3HaHus 3aKOHOMEPHOCTHU MPENICTABJICHUST | MIPEJICTABICHUS 00 OCHOBHBIX
hopmupoBaHus 00  OCHOBHBHIX | 3Tamax ¥  3aKOHOMEPHOCTSIX
(hyHIaMEHTAIBHBIX XUMHUYECKUX | dTamax U | hopMUPOBaHUS
TIOHATUH 3aKOHOMEPHOCT | (DyHJIaMEHTAIbHBIX XUMHYECKUX
SIX MOHATUI
(hopmupoBaHUS
(yHIaMEeHTaIbH

BIX XHUMHUYECKHUX
MOHATHH




Btopoit sram | YMmeTs: Oo6mamaer CdopmupoBarHOE yMeHHe
(ypoBeHB) IIpumeHsATh OCHOBHBIE (bparMeHTapHO | TOJIB30BATHCA OCHOBHBIMU
YMeHus (hyHIaMeHTaIbHBIC XUMUYECKHE | CHOCOOHOCTBHIO (hyHIaMeHTaTLHBIMU
TIOHATHUS MPUMEHEHUS XUMHYECKUMU TTOHSATHSIMH
OCHOBHBIX
¢dyHIaMeHTaIbH
bIX XUMHYECKUX
HOHSTUHU T
Tperuii stan | Baagerts: ®parMeHTapHOe | YCHENIHOE M CUCTEMATUYECKOE
(ypoBeHB) Bnaners cucremoii 6a30BbIX MIPUMCHEHUE MIPUMEHEHUE
Brnagenue (hyHIaMEHTaTBbHBIX XUMHYECKAX | OCHOBHBIX (hyHIaMEHTaTBHBIX XUMHUYECKHIX
TIOHATUM (dbyHIaAMEHTABH | TIOHSITHIA
bIX XUMHYECKUX
MOHSITUI
IIK-4  cnocobHocmvbl0  npumeHsmMb  OCHOBHble  eCMeCMBeHHOHAYUHble  3AKOHbL
3AKOHOMEPHOCIU PA38UMUSL XUMUYECKOU HAYKU NPU AHANU3E NOTYUEHHbIX Pe3)Ibmamos
Oran ITInanupyembie pe3yabTaThl
(ypoBeHb) o0yueHus
OCBOCHWSI (moxazarenun nmoctkeHus | He 3aureHo 3adTeHo
KOMITETEHIIM | 3aJJaHHOTO  YPOBHSI  OCBOCHHS
u KOMIIETCHLINH)
IlepBerit sTan | 3HatTh: OCHOBHBIE stanbl | He 3Haer obmmx | Bmaneer Ha4yaJIbHBIMU
(ypoBeHb) Pa3BUTHS XUMUH, XAMHIYECKHIX HaBBIKAMH U yMEET NPUMEHSThH
3HaHusg - Hay4JHBIE JMOCTIDKCHUS | TIOHATHA W HE | TMOJTYYEHHBIC 3HAHUSA K
HaunboIee BBIJAIONIUXCS | YMEET peUIeHUIO 3a]ady MO XUMHH, a
OTEUYECTBEHHBIX W 3apyOeXHBIX | MPUMEHSATH TaK)KE HWCIOJB30BaTh 3HAHUA
XUMHUKOB, 3aKOHBI K | IPpH TIOCTPOCHHH CEPHE3HBIX
WX BKJIaJ] B Pa3BUTUC XUMHH. PELLICHUIO 3aJ1a4 B XUMHYECKOU 00JIaCTH.
MPOCTBIX  3a/a4y
10 XFMHH
Bropoit stan | YMers: oneHuBath xumudeckue | He  ctpemutcs | Crocoben k  (popMynnpoBKH
(ypoBeHB) MOHATUS W 3aKOHBI B CIIOXKHOU | BBIMIOJIHUTH OCHOBHBIX XUMHYCCKUX
YMenus CHCTEME BO33pCHUM | paboTy MIPUHIIUIIOB
COBPEMEHHOM KayeCTBEHHO, HE | HCCIJIEJIOBATEIHCKON PaOOTHI.
XUMUH 3¢ HEeKTUBHO
moioupaeT
HEOOXOANMEIe
METOMbI
Tperuii stan | Bnagers: HaBelkamu | He cnocobeH | Brnaneer JIOCTaTOYHBIM
(ypoBeHB) 00s13aTEIPHOTO O3HAKOMIICHHUS C | A3 PeKTUBHO KOJIMYECTBOM 3HAHWH IO BBIOOPY
Brnanenue MPEABICTOPUEH TOTO WJIM HWHOTO | MCIIONh30BAThH METO/a,  IPUMEHSEMOTO ISt
BOIIPOC CBOM 3HaHUA B | JAHHOTO MCCIICIOBAHMA.
MOCTaBJICHHOTO B ero | Hay4yHOH
MPaKTUYECKON Hay4HOMU U | AeSITEIBLHOCTH.

HenarornquKoﬁ JCATCIIBHOCTHU

Kputepusmu onieHuBaHMS SBISIOTCA Oallibl, KOTOPHIE BBICTABIISIIOTCS MPENOJIaBaTeIeM 3a
JeATeTLHOCTH (OIEHOYHBIE CpPEACTBA) [0 UTOraM HW3Yy4YeHus MopyJied (pa3aenoB
JTUCIUIINHBI), IEPEYUCICHHBIX B PEUTHUHT-TUIAHE JUCITUILTAHBL:

TEKYIIMH KOHTPOJb — MakcuMyM 50 6asioB; pyOekHbIM KOHTPOJIb — MakcuMyM 50 Gaios,

BUEI

MOOMIPUTENbHBIE 0auibl — MakcuMyMm 10.
IIIxanel OIleHUBAHMUS:
3auteHo — oT 60 1o 110 peiiTuHroBhIX OamnoB (BkioYas 10 mOOMIPUTENBHBIX OANIOB),
He 3auTeHO — 0T 0 10 59 peUTHHTOBBIX OAJLIOB).




4.2. TunoBble KOHTPOJIbHbIE 321aHNUS WM HHbIE MATEPHAJIbI, HE00X0IUMBbIe JJIs1 OLEHKHU

3HaHI/II7[, yMeHI/lﬁ, HABBIKOB H OIIBITA T€ATCJIBHOCTH, XaPAKTCPUIYIOLIHUX ITAIIbI

(popMupoBaHHMs KOMIIETEHINH B IIpoLecce 0CBOeHHS 00pa3oBaTeIbHOI MPOrpaMMBbl.
MeTtoauyeckue MaTepuaJbl, ONpeae/siioNie NpoueIypbl OLeHNBAHUS 3HAHUI, YMEHUH,

HABBIKOB M ONBITA 1eSAITeIbHOCTH, XapaKTePHU3YIOLIUX 3Tanbl (POPMUPOBAHUA

KOMIIeTeHI Uil
Oransl Pesynbrarel 00yueHus Komnerenuus OrneHovHbIe
OCBOEH CpencTBa
us
1-i 3HaTth: Teopernueckue ocHOBHI | OIIK-1 cmoco6HOCTEIO I'pynnoBoit
aTan 0a30BBIX XMMUYECKUX JUCLUUIUIMH | MCIIOIB30BATh MOyUYEHHbIC 3HAHUS orpoc, TecT,
TEOPETHIECKHUX OCHOB KOHTPOJIbHAS
3Hanus (byHIaMEHTATBHBIX Pa3JeioB XUMUU | padoTa
MIPY pelIeHNH TPOPEeCCHOHATBEHBIX
3a1a4
3HaTh: CTAaHAAPTHBIC METOIBI OIIK-2 BrageHreM HaBBIKAMH I'pynnoBoit
MOJYYCHUS, UACHTHU(PHUKALNHT U MIPOBEJCHUS XUMHUECKOTO orpoc,
WCCJIEIOBAHNUS CBOMCTB BELIECTB U | SKCIIEPUMEHTA, OCHOBHBIMHU JabopaTopHas
MaTepHUaNoB, MpaBuiIa 00pabOTKH U | CHHTETUYECKUMH U aHAITMTHYECKAUMHU | paboTa
oopMIIEHUS pe3yJIbTaTOB PabOThI, | METOJAMH MOJIYUYCHUS U
HopMBI Th HCCJIEJIOBAHNS XUMHUYECKUX BEIIECTB
U peakuui
3HaTh: [1K-2 BnagenriemM 0a30BBIMU I'pymmoBoit
CTaHJapTHBIE METObI MPUMEHEHHS | HaBBIKAMH HCIIOJIB30BaHMUS orpoc,
COBpPEMEHHOM anmnaparypbl IpH COBpPEMEHHOM anmnaparypsl Ipu JabopaTopHas
MPOBEJICHUH HAYYHBIX MPOBEJICHUN HAYYHBIX HCCIIeIOBaHUN | paboTa
WCCIIeIOBAHNH, HIICHTH(DUKAIINH U
WCCJIEIOBAHNS CBOMCTB BELIECTB U
MaTepHUaNoB, paBuiIa 00paboTKH
o(pOopMIICHUS pe3yIbTATOB pabOTHI,
HOpMBI Th
3HaTh: IK-3 BIIAJICHUEM cuctemoil | I'pynmnoBoit
OCHOBHBIE JTaITbl U (hyHIaMEHTaTBHBIX XUMHYECKUX | OTPOC
3aKOHOMEPHOCTH (OPMUPOBAHHUS TOHSATHH
(yHIaMEHTATBHBIX XUMHUYECKAX
MOHATUI
3HaTh: [IK-4 cnocobHOCTRIO TpUMEHSTH | ['pynmoBoii
- OCHOBHBIE JTambl Pa3BUTHUS | OCHOBHBIC €CTECTBEHHOHAYYHEIE | OIPOC
XVIMHAH; 3aKOHBI 1 3aKOHOMEPHOCTH Pa3BUTHSA
- Hay4YHBIe JOCTM)KEHHMs HauOoiee | XHMHUUYECKOH HAayKH Npu aHalu3e
BBIIAIONIUXCS OTEYECTBEHHBIX U | MOJYYCHHBIX PE3yJIbTATOB
3apyOeXHBIX XUMHKOB, X BKJIAJ B
pa3BUTHE XUMUH.
2-i YMeTh: BBINIOJHATH CTaHAAPTHBIE OIIK-1 cnocoOHOCTRIO I'pynmosoit
aTamn nevictBus (Knaccupukanus WCTIOTIB30BATh MTOTyYEeHHBIE 3HAHH oTIpocC, TeCT,
BEIIECTB, COCTABJICHUE CXEM TEOPETUYECKHUX OCHOB KOHTpOJIbHAS
YMeHus | MpoIEeccoB, CUCTEMAaTH3AIUS (yHIaMEHTaIBHBIX pa3fesioB XUMHUK | paboTta

JMAHHBIX H T.I1.) C YIETOM OCHOBHBIX
MOHATHH U OOIIHNX
3aKOHOMEPHOCTEH,
(hopMyIMpPyEMBIX B paMKax

TIpH pemIeHu  MpodeccnoHaIbHBIX
3a1a4
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0a30BBIX XUMUYECKUX JUCIUTLTHH
YMers:

pelIaTh THIIOBbIC YUYSOHBIC 3a1a41
IT0 OCHOBHBIM (0a30BBIM)
XMMHYECKUM JTUCIUTUINHAM

YMeTb: MPOBOJUTE IPOCTHIE OIIK-2 BnameHreM HaBbIKAMU JlaGopaTtopHas
XUMHYECKHUE OIBITHI 110 MIPOBEJEHUS] XUMHUECKOTO pabota
IpeaaraeMbIM METOANKaM 9KCIEPUMEHTA, OCHOBHBIMHU
CHHTETUYECKIMH U aHAJTUTHYECKUMHU
METOJIaMH TOJTy4EeHUsS U
HCCIIeIOBAHUSI XUMHYECKHUX BELIECTB
U peakiui
YMeTh: MPOBOIUTH XUMHIECKIE [1K-2 BnageHueM 0a30BbIMU JlabopaTopHas
9KCIEPUMEHTHI C HCIIOJIb30BAHUEM | HAaBBIKAMH HCITOJIb30BaHU pabota
COBPEMEHHOM anmnaparypbl COBPEMEHHOM anmnaparypsl OIpu
MIPOBEJICHUH HAYYHBIX HCCIIETOBAHUN
YMeTs: IK-3 BIIAJICHUEM cuctemoil | I'pynmnoBoit
IIprMeHATH OCHOBHBIE (byHIaMEeHTaIbHbIX XMMUYECKUX | ONpPOC, TECT,
(¢yHIaMEeHTaIbHbIE XUMUYECKHE MOHSTUI KOHTpOJIbHAS
HOHATHSA pabota
YMmers:  omenuBath xumudeckue | IIK-4 cmocoOHOCTRIO TpHUMEHSTH | I pymmoBoit
MOHATHA W 3aKOHBl B CIJIO)KHOM | OCHOBHBIE €CTECTBEHHOHAYYHbIE | OIPOC,
CHCTEME BO33pPCHUII COBPEMEHHOMW | 3aKOHBI M 3aKOHOMEPHOCTHU Pa3BUTHUS | KOHTPOJIbHAS
XUMUH XMMUYECKOM HaykKu TIpH aHaiau3e | pabora
MOJTyYEHHBIX PE3yJIbTaTOB
3-i Brnaners: HaBbIKamMu pabOTHI C OIIK-1 cnocoOHOCTBIO I'pymmosoit
JTan y4eOHO auTepaTypoil 1o WCIIOJIB30BaTh MOITy4YCHHbBIC 3HAHUS or1poc,
OCHOBHBIM XHMHYECKUM TEOPETUYECKUX OCHOB KOHTPOJIbHAS
Bnager JUCLIUIIIIMHAM (yHIaMeHTaJIbHBIX pa3fesioB XUMUH | paboTa
b IIPY PEIICHUH NPO(ECCHOHATBHBIX
HaBBIKa 3ama4
MU Bnagers: 6a3zoBeiMu HaBbikamu | OITK-2 BrajgeHreM HaBbIKAMH JlabopatopHas
MIPOBEJICHUS XHUMHMUYECKOTO | MPOBENEHUS XUMUIECKOTO pabora
9KCHEPUMEHTa U O(QOPMIICHHS €ro | HKCIEPUMEHTa, OCHOBHBIMHU
pe3yIbTaTOB CHUHTETHYECKMMU U aHATTUTUYECKUMH
METOJaMH TTOJTy4EHHUS U
HCCIIEIOBAHUSI XUMHUYECKHUX BELIECTB
U peakiui
Brnaners: [1K-2 BnageHneM 6a30BbBIMU JlaGopaTtopHas
0a30BBIMU HABBIKAMHU HaBBIKaMH HCIOJIb30BaHU pabora
WCIIOJIB30BaHUsI COBPEMEHHOI COBPEMEHHOH armnaparypsl IIpu
annaparypsl IpU IPOBEACHUH [IPOBEICHUH HAY4HBIX UCCIICOBaHUIN
HAYYHBIX MCCIEIOBaHUN
Biagers: [1K-3 BJIaICHUEM cucremoil | I'pynmnosoi
Brnanets cuctemoit 6a30BBIX (byHIaMeHTaJIbHbIX XUMHYECKUX | OMpOC, TECT,
(yHIaMEHTATBHBIX XUMHYECKUX MOHSTUN KOHTPOJIbHAS
HNOHATHH pabota
BnaneTs: HaBbIKaMu [IK-4 cmocoOHOCTRIO TIpUMEHSATH | [ pynmoBoit
00513aTETILHOTO 03HAKOMIICHUSI C OCHOBHBIE €CTECTBEHHOHAYYHbIC | OIIPOC

MpeIBICTOPUEN TOTO UITH HHOTO
BOIPOCa, OCTABJIEHHOTO B €T0
MPaKTUYECKON HAYYHOH U
MeAarorH4ecKoi e TeIbHOCTH.

3aKOHBI 1 3aKOHOMECPHOCTHU pa3BUTHUA
XUMHUYCCKOU HAayKu TIIpU aHaJInu3e
IMOJIYYCHHBIX pPC3yJIbTATOB
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3.3.  PeiiTuHr-njaan
Peiitunr-nnan npuBoautes B [Ipunoxennn 2

Bonpochel 17151 NOATOTOBKH K YCTHOMY OIPOCY

Tema Ne 1 The main classes of inorganic compounds. Binary compounds: oxides, sulfides

Oxides. Hydroxides. Types of oxides and hydroxides: basic, acidic, amphoteric.

Nomenclature of oxides and hydroxides. The concept of the degree of oxidation. Structural formulas.
Methods for producing oxides and their properties. Methods for producing hydroxides and their
properties.

Acids and salts. Acids oxygen-containing and oxygen-free, mono-and polybasic acids. Structural
formulas and nomenclature. Acquisition and properties of acids. Normal, sour, basic, mixed, double
and complex salts. Nomenclature, structural formulas. Methods for obtaining and properties of salts.

Tema 2. The structure of atoms and the Periodic Law and the Periodic Table of D.I.
Mendeleev.

The structure of the atom. The experiments of Rutherford and his model of the atom .. The
structure of the atom according to the theory of Niels Bohr.

The modern theory of the structure of the atom. The main quantum number. Orbital (side) quantum
number. Magnetic quantum number. Spin quantum number Pauli principle. Rule Klechkovsky.
Rule Hund. lonization energy. Affinity for the electron. Electronegativity The order of filling the
atomic orbitals of elements 4,5,6 and 7 periods.

Periodic law and the periodic system of chemical elements D.I. Mendeleev.

The modern formulation of the periodic law D.l. Mendeleev. The reason for the periodic repetition
of the properties of elements and their compounds. The concept of periods, groups and subgroups
from the standpoint of the theory of the structure of atoms. The development of periodic law.
Prediction of the properties of elements and their discovery.

Tema 3. Chemical bond

The concept of chemical bonds and the mechanism of formation of covalent bonds. Properties of
covalent bond. The main provisions of the method of valence bonds. The structure of molecules of
fluorine, oxygen, nitrogen from the standpoint of the method of valence bonds. The concept of
hybridization, the structure of molecules of methane, ammonia and water by the method of the sun.
Donor-acceptor bond and the mechanism of its formation on the example of water molecules and
hydrogen fluoride. lon bond, its features, mechanism of formation, energy characteristics. Metal
bond, its features manifestation.

Hydrogen bond, hydrogen bond formation mechanism and its features, energy characteristics. The
effect of hydrogen bonding on the properties of compounds.

Tema 4. Thermochemistry

Exo-and endothermic reactions. Thermal effect of chemical reactions. Hess law and its
consequences. Calculations by thermochemical equations.

Tema 5. Redox reactions

The concepts of valence and oxidation. Oxidizers and reducing agents. Substances exhibiting both
oxidizing and reducing properties. Equalization methods of redox processes: electron balance
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method and half reaction method. Factors affecting the rate of redox reactions and the nature of the
interaction products in them.

Temp1 6-10. Complex compounds

Werner's theory. The concept of complexing agents, ligand, coordination number. Inner and outer
sphere. The charge of the complex ion and the central atom. Nomenclature of complex compounds.
Types of complex compounds and their isomerism. The structure of complex compounds according
to the method of the sun. External and intra-orbital complexes. Crystal field theory. The method of
molecular orbitals in the structure of complex compounds. The main provisions. The structure of
complex compounds according to the theory of the crystal field.

AvyauTopHas padora

3ansrue 1, 2.
AynuropHas padora: JlaGopaTtopnas padora
«The main classes of inorganic compounds»
Hean padoTbi:
- O3HAaKOMHTHCS C PEAKIMSIMA 00pa30BaHHs OKCHIOB METAIJIOB M HEMETAJIIOB, KHCJIOT, OCHOBAHUH
U COJIeil, a TaK)Ke CO CBOMCTBAMH OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUH.

TeopeTnyeckas 4acTb
. What compounds are called oxides? What types of oxides do you know?
. What do acid oxides react with? Highlights? Amphoteric?
. What are the oxides called non-salt?
. What compounds are called acids? How are acids classified? What acids are considered strong?
. What do acids react with? Write the reaction equations.
. What compounds are called bases? How are bases classified? What are the reasons for the strong?
. What compounds are called salts? What kind of salt do you know?
. What acids are acid salts formed from? What are the reasons for the formation of basic salts? Write the
reaction equations.
8. What salts are called mixed? Double? Give examples.
9. TB when working with acids, alkalis.

OO UL WN P

3ansnrtue 3.
AyauTopHasi padoTa: rpynmnoBoii onpoc, peumenne 3a1a4 y 10CKu

The structure of the atom.

1. List the main provisions of the quantum-chemical theory of the structure of the atom.

2. What is called the atomic orbital?

3. How can one depict an atomic orbital on a plane?

4. What types of orbitals do you know? What form do they have?

5. How many electrons fit into orbitals of each type?

6. What is the capacity of each level?

7. Write an electronic formula describing the structure of the lead atom? Underline the valence
level. How many electrons are on the valence level?

8. What properties does lead exhibit: metallic or non-metallic?

1. Periodic law and the periodic system of chemical elements D.l. Mendeleev.
2.
3. 3. Formulate the Periodic Law D.l. Mendeleev.
13
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4. What is the physical meaning of the Periodic Law?

. 5. How do the radii of elements vary over a period? According to the group?

6. What is called the ionization potential of the element? Electron affinity?
Electronegativity?

7. How do these characteristics of the atom vary in the group of the periodic system? By
period?

8. What is the position of lead in the periodic system? What is the period number? Group
number? Which subgroup is lead in?

9. Briefly describe the properties of lead. Write the formula for its higher oxide. What
character does this oxide exhibit?

10. 10. On what basis are the groups of elements divided into the main and secondary?
11. 11. Why are chromium and sulfur in the same group, but different subgroups?

Tecm 2

3ausatue 4.

Classroom work: a group survey, solving problems at the blackboard. Chemical bond

1. What types of chemical bonds do you know?
2. Which of them manifest in simple substances? In difficult?
3. Explain the mechanism of formation of the ionic bond on the example of sodium chloride.
4. What bonds are called covalent?
5. What mechanisms of covalent bond formation do you know? How are they implemented?
Give examples of the formation of covalent bonds by the exchange mechanism. By donor-
acceptor.
6. How to distinguish covalent polar bond from ionic?
7. What are the bonds called o-bonds? n-bonds? How are they formed? What connections
are formed first?
8. What bonds are called hydrogen? What connections are they implemented in? Give
examples.
9. What bonds are formed in substances of molecular structure? List the types of Van der
Waals links.
3ansaTue 5

Classroom work: a group survey, solving problems at the blackboard

The method of valence bonds"

1. Formulate the main provisions of the theory of valence bonds.

2. What is the spatial position around the central atom of the molecule of two, three, four, five, six
electron pairs?

3. Formulate the main points of the atomic orbitals hybridization model to explain the spatial
configuration of molecules.

4. What is the spatial position in the atom of sp-, sp2-, sp3-hybrid orbitals?

5. What type of hybridization of the orbitals of the central atom is most probable for the molecules
CH4, NH3, H20; BH3, BeF2?

6. Explain the difference in the structures of the molecules BCI3 and NCI3.

3anarue 6
Classroom work: a group survey, solving problems at the blackboard
"Method of molecular orbitals™

1. Formulate the main provisions of the theory of molecular orbitals.
2. What are the orbitals in the atom suitable for the formation of o-bonds?
3. Build an energy diagram and distribute the electrons in the orbitals of the hydrogen

14



molecule. lon H2 +. Is the bond order in these particles the same? Which one is more stable?
4. Build an energy diagram and distribute electrons along the orbitals of the N2 molecule.
Calculate the bond order in the molecule. What happens if a molecule takes one electron
away? Will such a particle be stable?

5. Build an energy diagram and distribute electrons to the orbitals of the F2 molecule.
Calculate the bond order in the molecule.

3ansaTue 7
Classroom work: a group survey, solving problems at the blackboard
""Fundamentals of Chemical Thermodynamics™

1. Exo and endothermic reactions. Enthalpy. Rules for writing thermochemical reactions. 1 law of
thermodynamics.

2. Standard heat of formation of substances. State functions. Hess law. Consequences of the Hess
Act. The thermal effect of a chemical reaction.

3. Entropy as a function of state. Consequences of the Hess Act. Entropy reaction. 2 law of
thermodynamics.

4. Gibbs energy as a criterion for the spontaneous process.

Mopayas 2 (2 cemectp)

3ansaTue 1 AynuropHas padora: rpynnoBoii onpoc

Werner's theory. Nomenclature of complex compounds
1. Theory of Werner. The concept of complexing agents, ligand, coordination number. Inner and
outer sphere. The charge of the complex ion and the central atom. History of the discovery of
complex compounds.
2. Write the formulas of the complex compounds: potassium hexacyanoferrate (I1), tetraammine-
copper (I1) chloride, tetraammineplatinum (I1). Write the dissociation equations of these compounds
in aqueous solutions.
3. What types of complex compounds include hexacyanoferrate (1) potassium, tetraammine-copper
(1) chloride, tetraammineplatinum (11)?
4. What connections are realized in complex compounds?
5. Name the central ion in the complex compound hexacyanoferrate (11) potassium. What is the
coordination number of iron in this compound?
6. Dissociation of the COP by the type of strong electrolytes.

3auarue 2
AynuTopHasi paboTa: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKH

Types of isomerism KS. Types of complex compounds
. Define the concept of "isomer."
. Types of CS isomerism.
. Hydrate isomerism: give examples.
. Geometric isomerism. Give examples.
. Atsidokompleksy. Give examples.
. Molecular complexes. Give examples.
. Mixed complexes. Give examples.
. Complexonaty. Give examples.
. Cluster COP. Give examples.
0. Carbonyls of d-elements. Structure. Give examples.

P OoO~NOoO Ok, WN PR
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3ansTue 3
AyautopHasi padoTa: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKHU

Description of the complexes from the standpoint of the theory of valence bonds
1. What connections are implemented in complex compounds?
2. By what mechanism are they formed?
3. Who is the acceptor in complex compounds?
4. Formulate the main provisions of the theory of valence bonds to explain the formation and
structure of the CS?
5. What explains the particular tendency of d-elements to form a QS?
6. What types of hybridization are found in complex compounds? Which polyhedra do they
correspond to?
7. What spatial configurations of a CS can correspond to diamagnetic ions with a d10, d8, d6
configuration? Intra-or external orbital these COP?
8. Make the equation of reactions of interaction of amphoteric hydroxide of chromium (111) with
acids and alkalis. What cationic and anionic complexes can form at the same time?
9. Using the BC method, explain the structure of these complexes, given that their magnetism
corresponds to three unpaired electrons.
3ansaTue 4
AyautopHasi padoTa: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKU

Description of the COP from the standpoint of the theory of the crystal field
1. The main provisions of the theory of the crystal field.
2. The splitting of the orbitals in the octahedral field of ligands.
3. The splitting of the orbitals in the tetrahedral field of ligands.
4. Splitting parameter and stabilization energy of the ligand crystal field.
5. Spectrochemical series. Ligands of strong and weak fields.
6. Magnetic properties of a CS from the standpoint of the theory of a crystal field.
7. Color of CS compounds from the standpoint of the theory of the crystal field.
8. For the hexa-privatitan (I11) ion, determine the ESCR, magnetic properties and chromaticity of
this complex.
3ansiTue 5
AynuTopHasi padoTa: rpynmnoBoi onpoc, pemeHue 3aa4 y J0CKH

The method of molecular orbitals in the description of the COP (field theory of ligands)
1. The main provisions of the TPL
2. Energy diagram for the octahedral complex
3. Splitting parameter in TPL
4. Magnetic properties of CS from the standpoint of TPL.
5. The color of the compounds of the COP from the standpoint of TPL.
6. Advantages of the method.
3ausiTue 6
AynuTopHasi padoTa: rpynmnoBoi onpoc, pemeHue 3aa4 y J10CKH

Chemical equilibrium in solutions containing CS
1. Chemical equilibrium. Equilibrium constant Constant for CS instability in solution.
Constant of stability of KS.
2. Step dissociation of the CS.
3. Ligand replacement reactions.
4. Dissolution and precipitation.
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KonTposbnas padora Nel
tema «Chemical bond»
Bapuanr 1
1. To analyze the chemical bond in the substances: H2, BeCl2, BaCl2, H2SO4.
2. Determine the degree of oxidation and the valence of the elements in the compounds: H3PO3,
H3PO4, KNO3, K2Cr207.
3. Using the method of valence bonds, to determine the geometry of the BeCI2 molecule.
4. Using the molecular orbitals method, describe the chemical bond in the CO molecule.

KonTpoasnas padora Ne2
Tema «Redox reactions»

1. Equalize reactions with half reactions
HNO2 + KMnO4 + H2S04 = HNO3 + 2MnS0O4 + K2S04 + H20.
FeS + HNO3 = Fe (NO3) 3 + H2SO4 + NO2 + H20
CI2 + NaOH = NaCl + NaCIO3 + H20
MnSO4 + KBrO3 + KOH = K2Mn0O4 + KBr + K2504 + H20
2. To calculate the EMF of the process, to conclude about the possibility of its flow in the forward
direction:
H202 + HCIO = HCI + 02 + H20
2HJO3 + 5H202 =J2 + 502 + 6 H20

Py0e:xHast KOHTpOJbHast padoTa Nel

BAPHUAHT 1
1. Name the substances and write their graphic formulas: Ba (NO2) 2, Al2 (HPO4) 3, CrOHSOA4.
2. Give the wording of the Periodic Law of Chemical Elements as amended by D.I. Mendeleev.
Find the atomic mass of element No. 50; give the electron configuration of this atom. Using the
atomic masses of adjacent elements, predict the properties of this element and its compounds.
3. What is the type of bond in the molecules of water, ozone, calcium chloride? Why? Draw the
structure of the water molecule using the BC method and, using its example, show the essence of
the hydrogen bond.
4. Find the molecular mass and density of nitrogen in the mixture consisting of 50% by volume of
chlorine, 25% carbon dioxide, 5% nitrogen and 20% sulfur dioxide.
5. Give the reaction equations of the following transformations:
Al — NaAlO2 — Al (OH) 3 — AICI3 — Al (OH) 2C1 — Na [Al (OH) 4]
Specify the conditions of the reactions.
6. In the process of producing ammonia from a mixture of hydrogen and nitrogen with a
stoichiometric ratio, the pressure in the reactor dropped by 10%. Find the composition of the gas
mixture obtained after the reaction (in% by volume).
7. What salts are called normal or medium, mixed and double. Give examples and methods for
obtaining them.
8. Prove that under standard conditions hydrobromic acid cannot act as a reducing agent in relation
to iron (111) compounds.

MOJYJb 2
Tect Ne3
Tema «The main provisions of the theory of complex compounds»
BAPUAHT 1
1. To determine the charge of the complexing agent Fe4 [Fe (CN) 6] 3
Answer:a)3b)4c)6d)2
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2. In which compound does a complexing agent exhibit a coordination number of 6?
Answer: a) K2TiCl6 b) [Ag (NH3) 2] Cl c¢) [Cu (H20) 4] SO4.H20
3. Specify chemical formulas of complex compounds:
1. Tetraammine-media (11) hydroxide 2. copper (I1) hexacyanoferrate
Answer: a) Cu2 [Fe (CN) 6] b) [Cu (H20) 4] (NO3) 2 ¢) [(Cu (NH3) 4] (OH) 2
d) [Fe (NO) SO4]
4. Indicate the compound for which geometric isomerism is characteristic. Figure cis and trans
isomers.
Answer: a) [Fe (NO) SO4] b) [Pt (NH3) 2CI2] c) [Na2TiCl6]
5. The action of which of the ions causes precipitation from the solutions of the complexes: [Pt
(NH3) 2CI2], K3 [PtCI6], [Pt (NH3) 6] Cl4
Answer: a) SO42- b) Ag + ¢) OH-
6. Based on the values of the instability constant, indicate which of the indicated complex ions
is the strongest. Write the dissociation equation for the complex ion.
Answer: a) [Cd (NH3) 4] 2- Pris. = 1.10-7
b) [Cd (CN) 4] 2- Cst. = 1.4 .10-17
c) [Ag (CN) 2] - Cst. =1.10-21

KonTtposbHas padora Ne3
Tema «Crystal Field Theory»
BAPUAHT 1

1. Define the concept of “splitting parameter”. What determines the splitting parameter? Is it the
same in the octahedral and tetrahedral environment of the ligands?
2. Build the energy level diagram according to the theory of the crystal field of ligands and show
how the d-orbitals of the complexing ion are populated in the following cases: d7, octahedral field,
low-spin complex, d7, octahedral field, high-spin complex.

KonTpoabnasi padora Ned
Tema «The method of valence bonds. Molecular Orbitals Method»
Bapmuanr 1
1. The ion [Ti (H20) 6] 3+ has one unpaired electron. Display its electronic configuration and name
the acceptor. What is the geometric configuration of this complex? Give the answer based on the
method of valence bonds.
2. Build the energy diagram of the molecular orbitals of the [Co (NH3) 6] CI3 complex.

Py0e:xxHast KOHTpoJibHast padoTa Ne2
BAPHUAHT 1
1. Complete the molecular and form a complete ionic and abbreviated ionic equations for
reactions involving complex compounds:
[Cu (NH3) 4] (OH) 2 + H2S =
Co (OH) 2 + NH40H =
Na3 [Ag (S203) 2] + Na2S =
1. Calculate the concentration of cadmium ions in a 0.1 M solution of K2 [Cd (CN) 4],
containing, in addition, 6.5 g/ KCN.
9. 2. At what concentration of chlorine ions does AgCI start to precipitate from a 0.1 M solution
of [Ag (NH3) 2] NO3 containing 1 mol of ammonia per 1 liter of solution?
10. 3. Will a silver iodide precipitate form if to 1 | of a 0.01 M solution of K2Ag (CN) 3
containing 0.02 mol KCN, add 1.10-3 mol KI?
11. 4. Build the energy diagram of the molecular orbitals of the K3 [Co (CN) 6] complex. What
properties does this complex have from the standpoint of ligand field theory?

e

N O
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5. YueOHo-MeTOaMYecKOe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTLINHBI
5.1. IlepeyeHb OCHOBHOM M IOMOJHHUTEJIbHON Y4eOHOI JUTEpaTypbl, HEOOX0IMMOM
JJIS1 OCBOCHMS IV CHUTLTHHBI
OcHnognasa numepamypa
1. TMaBnoB H.H. OOmas u HeopraHwdyeckas XUMHUs [DIIEKTPOHHBIN pecypc]: ydeOHHK /
H.H.ITaBnos.- CII6. — JIans — 2011, - 496 c. http://e.lanbook.com/
T'onb6paiix 3.E. COopHUK 33124 1 ynpaskHeHwH 1o xuMuu-M.:ACT-Actpens, 2004, 382c.
3. bynsak E.b. O6mas xumus. [DnexkTpoHHbI pecypc]: yuedHoe nocodue/ E.A.bynsk. — CII0.-
Jlanb -2011.-384 c. http://e.lanbook.com/
Jononnumenvnan numepamypa

no

4. T'nunka H.JI. 3agaun u ynpaxknenus no oomeit xumuu.- JI.: Xumus, 2006, 280c

5. T'munka H.JIL.. O6mas xumus. - M.: U3-Bo FOpaiir.- 2012.- 898 c.

6. AppamnukoBa E.M. COOpHHMK 3a7a4 1o HEOpraHWYECKOW XuMuu: yded. mocodme / E.W.
AppamnukoBa, I'. H.Mazo, M.E.Tamm: nox pen. FO./[. TperbsikoBa - M.: Axkanemus, 2010-
208 c.

7. TI'muaka H.JL.. O6mas xumus. - M.: U3-Bo FOpaiir.- 2012.- 898 c.

8. AxwmetoB H.C. O0mas u Heopranndeckass xumus.-M.: Beicmast mkomna, 2009 , 742¢

9. Heopranunueckas xumus. B tpex tomax. /Ilox pea. }0./].Tperbsakosa. T. 1. -M: U3n. Lientp
«Axanemus», 2004 r.

10. bepectoa T.B., Ky3una JI.I'., AmuneBa H.A., Unbscoa P.P. MY 3akonomepHOCTH
MpoTeKaHus XuMmuueckux peakuuid. Y.1. OCHOBBI XMMHUYECKOM TEPMOIUHAMHMKH MU
tepmoxumun. Y da, PULL baml'V, 2014, 28 c.

11. Ilpecc M.A. OcHOBBbI 0OwIEH XMUMHM A CAMOCTOSATEIBHOIO OOyuYeHUs.[DJIeKTPOHHBIN
pecypc]: yaeonoe mocodue /MU.A.Ilpecc —CII6: Jlans - 2012. -496. http://e.lanbook.com/

12. Koposun H.B. O6mas xumus.-M.:Beicmas mkona, 2000 r., 557¢

13. Hosukos I'.1. OcHoBEI 0011e#i Xumun.- M.:Briciias mkomna, 1988, 431¢

14. AxmeroB H.C., AzuzoBa M.K., Bagsiruna JI.W. JlabopaTtopHble 1 CEMHUHAPCKHE 3aHATHUS 10
obmelr u Heopranmuecko xummuu: Yd. [locoome-M.: Beicmi. Illk., M3a. Llentp
«Axagemus», 1999 r.

5.2.11lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«/HTEepHET» M MPOrPAMMHOIO0 00ecneYyeHusl, He00XOTUMBIX /IJIS 0CBOEHUSI
AUCUHUIIAHBI
1. DaexkTponnas oubmuoreunas cucrema «3b baml 'V - https://elib.bashedu.ru/
2. DnexkTpoHHas OuOnMoTe4Has cHcTeMa «YHHMBEpPCHTETCKash OMOMMOTEKa OHJIAWH» -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEUHAs CHCTEMa U3aTeNbeTBa «Jlauby - https://e.lanbook.com/
4. DnexTpoHHBIH Katanor bubmuorexu baml'V - http://www.bashlib.ru/catalogi/
5. YuuBepcanbHas bas3bl ganneix EastView (IocTym K 37IeKTpOHHBIM HAay4HBIM JKypHalIam) -
https://dlib.eastview.com/browse
6. Hayunas osnektponHas Oubnuoteka - elibrary.ru (ZOCTYnm K SJEKTPOHHBIM HAyYHBIM
ypHanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jloroop Ne 104 ot
17.06.2013 1. JIutien3un 6eccpovHbIe
8. Microsoft Office Standard 2013 Russian. [foroBop Ne 114 or 12.11.2014 r. Jluuensuu
OeccpoyHbIe
9. Kaspersky Endpoint Security mnst Ouzneca - Crannaptabiid. JJoroBop Ne31806820398 ot
17.09.2018 1. Cpok netictBus nunen3uu a0 25.09.2019
10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License
11. Cuctema nienTpanuzoBanHoro tectupoBanus baml'y (Moodle). YauBepcanbpaas
obmecrBernas nuren3uss GNU
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6. MaTepuanbHo-TeXxHHYecKasi 6a3a, He0OXoAUMAs VIS OCYLIEeCTBJIEHUS
00pa3oBaTeILHOIO NMpolecca Mo JMCUMILINHE

HaumenoBanwue Bun HaumenoBanue 000pyI0BaHUs, IPOTPAMMHOTO 00CCIICUCHHS
CHCIAATH3UPOBAHHBIX 3aHSTH
ayJUTOPHiA, KAOMHETOB, i
nmabopaTopuid
yueOHasi ayauTopusi JJIsl | JIEKIUH Ayautopus Ne 405
MpoBeIeHUs 3aHATHH YueOHast MeOenb, y4eOHO-HArTSOHBIE ITOCOOWS, IOCKA, MYJbTUMEIHa-
JICKIIHOHHOTI'0 THIIA: npoekrop Mitsubishi XD3200U, skpan ¢ anextporpuBogoM 300*400cm
aymutopuss Ne 405 (xumopak Spectra Classic
KOpITyC), ayIUTOpHUs AynuropusaNe 311
Ne311(xumdbax KOpIyc), VYuebHast MeOenb, y4eOHO-HAIIAAHBIC TOCOOHS, JIOCKa, MPOCKTOP
aymutopus  Ne 310(xumdax Mitsubishi XD 600U, skpan ¢ asnekTponpuBogoM Projecta 183*240cm
kopmyc), ayautopust Ne 305 Matte white
(xumdaxk xopryc), ayauropus Aynutopusi Ne 310
Ne 001 (xumdak xopmyc), YueOHast MeOenb, y4eOHO-HATTIIAHBIC IMMOCOOMS, JOCKA, MYJIETHMEIua-
aymutopus Ne 002 (xumdax mpoektop Mitsubishi EW230ST, »skpan Hactennsiii Classic Norma
koprmyc), aymuropust Ne 006 244*183
(xumdax Kopmyc), ayaquTopus Aynutopusi Ne 305
Ne 007 (xumdak xopmyc), VYuebnast mebenb, y4eOHO-HAIIISAHBIE ITOCOOMS, IOCKa, MYyJbTHMEAna-
aymuropus Ne 008 (xumdax mpoektop Mitsubishi EW230ST, »skpan HacteHusiii Classic Norma
KOPIIYC). 244*183
Aynutopus Ne 001
YuebHast MeOeb, yueOHO-HATJISIAHBIC TIOCOOHS, TOCKa
Aynuropus Ne 002
YuebHast Mebelb, yueOHO-HATIIHBIE TIOCOOHS, TOCKa
Aynurtopus Ne 006
VYuebHast MeOesb, yueOHO-HATIISIIHBIC TTOCOOUS, TOCKa
Ayaurtopus Ne 007
YueOHast MeOeib, yueOHO-HATIISIIHBIC TIOCOOUS, TOCKa
Aynurtopus Ne 008
YuebHast Mebelh, yaeOHO-HATISIIHBIC TOCOOHS, TOCKa
y4yeOHass ayaMTOpHMsi [JJIsl | CEMHHA Aynutopust Ne 405
NpoBeAeHUs 3aHaTH | pckue/ | YueOHast meOenb, y4eOHO-HATIATHBIE IOCOOMS, OOCKa, MyJIbTHMEana-
CeMHHAPCKOI0 THnAa: | npakTu | npoekrop Mitsubishi XD3200U, skpan ¢ asnexrponpuBogoM 300*400cm
:maboparopust Nel109 | ueckue |Spectra Classic
(xumdak KOpITyC); | 3aHATH AymutopuaNe 311
nadopatopus Nel05 (xumdak | s VYuebHast MeOenb, y4eOHO-HArIAAHBIC TOCOOHS, JIOCKa, MPOCKTOP
KOPITyC) Mitsubishi XD 600U, skpan ¢ 3nekTpornpuBogoM Projecta 183*240cm
Matte white
Aynutopusi Ne 310
YuebHast MeOenb, y4eOHO-HATTAHBIE IMMOCOOWS, JOCKA, MYJIETHMEIHa-
npoekrop Mitsubishi EW230ST, skpan nactennsiii Classic Norma
244*183
Aynutopusi Ne 305
YueOHast MeOenb, y4eOHO-HATTSAHBIE ITOCOOWS, JOCKA, MYJIbTUMEIHa-
mpoektop Mitsubishi EW230ST, »skpanm Hactenusiii Classic Norma
244*183
Aynuropus Ne 001
YuebHast MeOeIb, yueOHO-HATIISIAHBIC TIOCOOHS, TOCKa
Aynutopus Ne 002
YueOHas MeOesb, yueOHO-HATIISIIHBIC TIOCOOUS, TOCKa
Aynutopus Ne 006
YueOHast MeOesb, yueOHO-HATIISIIHBIC TIOCOOUS, TOCKa
Aynurtopus Ne 007
YuebHast Meberb, yueOHO-HATISIIHBIC TIOCOOHS, TOCKa
Aynutopusi Ne 008
Y4eOHast Mebenb, yueOHO-HaATIISAHBIE TOCOOuS, TOCKa
y4yeOHAs ayIUTOPHUS ISl IpynIo Aynutopus Ne 405
NPOBe/IeHUs PYNIOBBIX U Basl, VYueOHast Mebenb, y4eOHO-HAIJISAHBIE IOCOOMS, JOCKa, MYyJbTHMEAna-
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HHIABHIYATbHBIX uHauBY | mpoektop Mitsubishi XD3200U, skpan ¢ anexrponpuBogom 300*400cm
KoHCyJabTauuit ayautopust No | myamsa | Spectra Classic
405 (xumdak kopyc), ast AynuropusaNe 311
aymutopus Ne311(xumbak KOHCYN | YueOHas Mme0Oenb, yd4cOHO-HAIJISIIHBIC TIOCOOMS, JOCKa, MPOCKTOP
Kopnyc), aynuropust Ne pranus | Mitsubishi XD 600U, skpan c anektpornpuBogoMm Projecta 183*240cm
310(xumpak koprmyc), Matte white
ayauropust Ne 305 (xumdak Aynutopusi Ne 310
kopmyc), ayauropust Ne 001 VYuebnast Mebenb, y4eOHO-HATIISAHBIE ITOCOOMS, IOCKa, MYyJbTHMEana-
(xumMcaxk Koprryc), ayauTopHs npoekrop Mitsubishi EW230ST, oskpan nactennsiii Classic Norma
Ne 002 (xumcpax xoprryc), 244*183
ayauropus Ne 006 (xumdak Aynutopusi Ne 305
Kopiryc), ayauropusi Ne 007 YuebHast MeOenb, y4eOHO-HATrTSAHBIE IMMOCOOWSA, AOCKA, MYJIbTUMEIHa-
(xumdax KopIyc), ayJUTOpus mpoektop Mitsubishi EW230ST, »skpan HacteHusiii Classic Norma
Ne 008 (xumax koprryc). 244*183
Aynutopus Ne 001
YuebHast MeOeb, yueOHO-HATJISIIHBIC TIOCOOHS, TOCKa
Aynuropus Ne 002
VYuebHast MeOeinb, yueOHO-HarIsIHbIE TOCOOHS, T0CKa
Aynutopus Ne 006
YueOHas MeOesb, yueOHO-HATJISIIHBIC TIOCOOUS, TOCKa
Aynutopusi Ne 007
YueOHast MeOeib, yueOHO-HATIISIIHBIC TIOCOOUS, TOCKa
Aynutopusi Ne 008
Y4eOHast MeOelnb, yaeOHO-HATIISIAHBIE TOCOOMS, TOCKa
y4yeOHAsl ayIMTOpHs ISl | TEKyL] Aynutopust Ne 405
TeKyIero  KOHTPOJSl W | Ui VYuebHast MeOenb, y4eOHO-HArNsAAHBIE IMOCOOUS, IOCKA, MYyJNbTHMEANa-
MPOMEKYTOUHOMH KOHTpO |mpoekTop Mitsubishi XD3200U, skpan c snexrponpuBogoM 300*400cm
aTTecTalMu: ayautopus Ne | 1b U Spectra Classic
405 (xumdax KopIyc), | mpome AynutopusaNe 311
ayIuTopus Ne311(xumbak | xxyrou |YyeOHas MeOenb, y4eOHO-HAMIAAHBIC MOCOOWS, JOCKA, MPOCKTOP
KOpIYC), ayIUTOpHs Ne | Has Mitsubishi XD 600U, skpan c snekrpomnpuBogoM Projecta 183*240cm
310(xumdak Kopmyc), | arrecra | Matte white
aymuropus Ne 305 (xumdak | mms Aynutopusi Ne 310
kopryc), aymuropus Ne 001 VYuebHas MeOenb, y4eOHO-HArIsAHBIE TOCOOMS, IOCKA, MYJIbTHMEIHa-
(xumpax Kopmyc), ayauTopus npoekrop Mitsubishi EW230ST, skpan nactennsiii Classic Norma
Ne 002 (xumdak xopmyc), 244*183
aymuropus Ne 006 (xumdax Aynutopusi Ne 305
Kopriryc), aymutopus Ne 007 YuebHast MeOenb, y4eOHO-HATTSAHBIE IMMOCOOWS, JOCKA, MYJIbTUMEIHa-
(xumdak xopryc), ayauropus npoektop Mitsubishi EW230ST, skpan nactrennsiii Classic Norma
Ne 008 (xumdak xopmyc), 244*183
ayauropuss Ne 004 (xumdak Aynuropus Ne 001
kopnyc), aymuropus Ne 005 VYuebHast MeOeinb, yueOHO-HarIsIHbIE TOCOOHS, T0CKa
(xumdaxk xoprryc). Aynutopus Ne 002
YuebHas MeOesb, yueOHO-HATIISIIHBIC TIOCOOUS, TOCKa
Aynutopus Ne 006
YueOHast MeOeib, yueOHO-HATIISIIHBIC TIOCOOUS, TOCKa
Aynurtopus Ne 007
YueOHast Mebelb, yueOHO-HATIISIIHBIC TIOCOOHS, TOCKa
Aynutopus Ne 008
YueOHast MeOelb, yaeOHO-HATIISAHBIE TTOCOOMS, TOCKa
Aynuropus Ne 004
YyeOnast mMeOenb, yueOHO-HATrISAHBIE MocoOus, Mocka, kommyratop HP
V1410-24G, nepconanbHblii komnbeiotep Lenovo ThinkCentre A70z Intel
Pentium E 5800, 320 Gb, 19" - 15 mrr, mka¢ nacrennsiii TLK6U.
Aynuropus Ne 005
YueOHast MeOenb, y4eOHO-HATIATHBIE IMOCOOWS, IIOCKA, KOMIIBIOTED
DEPONeos 470 MDi5_3450/4AGDDR/T500 G/DVD+R wu moHuTOp
ViewSonic 215 - 13 mwr, mkap TLK TWP-065442-G-GY, mmkad
moHTaxHBIE NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560,
00 T.316-14, mixad macrernsnii TLK6U.
noMeunieHue aJs caMoCT YuraasHbIi 327 Nel
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€CaMOCTOAITEIbHOMH padoThI
YuTanbHbINA 3an Nel
(TaBHBIHA KOpITYC)
Yuraneueiii 3a1 Ne2 (pusmar
KOpITyC-yueOHOE)
UuranbHbINA 3a1
(TyMaHHTapHBIH KOPITYC)

No5

YuTaabHBIH 3a1 Ne6
(y4eOHBIi KOpITYyC)
YuTaabHBIH 3al1 Ne7

(TyMaHUTapHBIH KOPITYC)

0ATeNb
Has
pabota

HayuHblii u yueOHblii ¢ona, HaydHas nepuoauka, [1K (MoHoOmOoK) - 3
T, HeorpanudeHHbIH AocTyn K DbC u B/1; konmndecTBO MOCag0YHBIX MECT
—76.

UnraabHblii 321 Ne2
Hayunblii 1 yueOHbIN (OHJ, HAy4HAas [IEPUONKA, HEOTPAaHUYECHHBIN
noctyn k bC u B/1; konudyectBo mocano4ynbix Mect — 50.
YuranbHblii 321 NeS
Hayunsrii u yueOHb1i dona, HaydHas nepuoauka, [IK (MonoOnoK) - 3
T, HeorpanudeHHbIH gocTyn k ObC u BJI; konu4ecTBO NOCaA04YHBIX MECT
-27.
YuranbHsbli 3271 Ne6
Hayunblii u yueOHblii Gona, HaydHas nepuoauka, [1K (MoHOOIOK) - 6
T, HeorpanumdeHHbIH AocTyn K DbC u B/l; komudecTBO mMOcag0YHBIX MECT
-30.
YurtanabHblid 3a0 Ne7
HayuHslii u y4eOHbli (ona, HaydHas nepuoauka, [1K (MonoOO0K) - 5
1T, HeorpaunyeHHbI gocTyn K DbC u B/I; konmu4ecTBO MOCag04YHBIX MECT
—-18.

noMeleHue 1Jas XpaHeHusl 1

JladopaTopus Ne 318

npopUIAKTHIECKOT0 Yuebnas mebens, MOY M Samsung nazepusiii SCX-4623F, KommsioTep
o0cay:KUBaHUS y4eOHOT o B cocrtaBe: cucteMHblii 0110k DEPO 460MDi5-650, MmoHuTOp, KIaBHaTYypa,
o0opynoBanus MBIIIb, Pedpakromerp, Habop apuomerpos, 2 pH-merpa AHMIOH-4100, 2
naboparopus 318 (xumdak pH-metpa HI198103 Checkerl
KOPITYC)
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[Ipunoxenne Ne 1
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE

YUYPEXJEHHWE BBICIIEI'O OBPASOBAHUA
«BAIIKMPCKUU T'OCYJAPCTBEHHBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEH IMPOT'PAMMBI

JUCLUIUIMHBEI BBeieHNE B crieuaibHOCTh
Ha | - 2 cemecTpsl

o4Has
Buna padorsl O0BeM TUCHUILIHHBI
O6mas TpygoeMkocTs aucuuringsl (3ET / yacoB) 2/72
Y4eOHBIX YaCOB Ha KOHTAKTHYIO paboTy C MpernojaBaTeIeM:
JICKIIUH
MPAKTUYECKUX/ CEeMHUHAPCKUX
71a00PaTOPHBIX 34

KOHTPOJIb caMocTosTenbHOI padoTsl (KCP)

JIpyrux (rpymnmnoBasi, ”HIUBUIAYaJbHasl KOHCYJIbTALNUS U UHBIEC BUbI
y4eOHOIl eI TeTbHOCTH, IpeaycMaTpuBaroIine paboTy o0yyaromuxcs ¢

pernoaaBaTeieM) 0,7
Y4eOGHBIX YacOB Ha CaMOCTOATENbHYIO padoTy obydaromuxcs (CPC)
BKJIFOYAsl TIOJITOTOBKY K DK3aMEHY/3a4eTy 17,5/19,8

®dopma(bl) KOHTPOJIS:
KonrtponbHas padora — 1 cemectp
3a4eT - 2 cemecTp
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dopMa U3ydeHHUsT MATEPUAJIOB: JICKIUH,

®dopma

OcHoBHas U TEKYLIETO
MPAKTUYECKHUE 3aHATHSI, CCMUHAPCKHUE OTONHATEAbHAS KOHTpOJIS
3auATIA, 1ab0paTopHLIe paboTEL, Jareparypa, 3amaHus 1o YCIIEBAaCMOCTH
Tema u conepxanue caMocToATENkHa paboTa U TPyAOEMKOCTE pEKOMEHIyeMasi | CaMOCTOSITEIPHOM | (KOJJTOKBHYMBI,
(B uacax) CTyJCHTaM paboTe CTYZCHTOB | KOHTPOJbHBIE
(HOMEpa u3 padoTHI,
JIK JIP JIP CPC CITHCKA) KOMIIBIOTEPHBIE
TECTHI U T.I1.)
2 3 4 5} 6 7 8 9
The main classes of inorganic compounds. 4 2 [1]Tn. 2 [1]Tn. 2 Tect 1
Oxides, hydroxides. The main classes of [2,7,8] [2] Ne142, 144-147, | OrueT 1o 1ab.
inorganic compounds. Acids. Salt 150-152, 159, 160. pabote
[4], Ne13-186.
The structure of the atom. Pauli principle. The 2 4 [1]Tn.3 [1]Tn.3 Tect 2
order of filling the atomic orbitals. Periodic law [2, 7-8] [2] Ne175-178, 184,
D.l. Mendeleev. Prospects for the development 187, 189-193.
of the law. The role of D.I. Mendeleev in the [3], Ne274, 276,
development of chemistry. 280, 284, 292
Types of chemical bonds. Covalent bond Her 2 4 [1,2,7,8] [1]Tn.4 KP 1
properties. The concept of hybridization. [2] N 229-231,
Description of the molecules of the simplest 237, 238, 240
substances from the standpoint of the method of
valence bonds. lon bond. Metal bond. Donor-
acceptor connection. Hydrogen bond.
The theory of chemical bonding. The 4 2 [1,2,7-9] [1] . 6, c.54-56, KP 1
method of valence bonds. The method of [2] Ne283-288,
molecular orbitals. [6] Ne318-325
Redox Reactions. Electrode potential. 4 3,5 [1,2,7,8] [6] Ne595, 598, KP2
Nernst equation. 601, 606-608 Otuer 1o 71a0.
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pabore

Boundary control work Nel 0,5 2 2 PyGexnas
KOHTpPOJIbHAS
pabora Nel

Bcero uacos: 0,5 18 17,5

General provisions of the theory of complex 2 4 [1,5,7,8] [3], 3amaun 716- Tect 3

compounds. Nomenclature and isomerism of 728,

complex compounds [6], 3amauu 689-
709

Reactions in solutions involving complex 4 4 [1,5,7,8] [3], 3amaumn 729- Pemrenue 3anau

compounds 738 y mocku. Otuer
[6], samaun  710- | 10 5a6. paGore
731

The method of valence bonds in the theory 2 4 [1,5,7,8] [3], 3amaun 746- KP 4

of complex compounds. 752

Crystal field theory in the description of 4 4 [1,5,7,8] [3], 3amaun 740- KP 3

complex compounds. 745

The method of molecular orbitals in the 2 1 [1,5,7,8] [3], 3amauu 760- KP 4

description of complex compounds. 766

Boundary control work Ne2 0,2 2 Pybexnas

KOHTpPOJIbHAA
pabota Ne2
Bcero uacos 0,2 16 19,8
UTOT'O 0,7 34 37,3
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PedTHHI — mJIaH AUCHUIIJINHBI

BBejieHrEe B cieUaILHOCTE (HA aHIVIMHCKOM SI3BIKE)

crerrnanbHoCcTh 04.03.01 Xumus

[punoxenne Ne 2

Kypc 1 , cemectp 1 -2
Buabl yueOHoil nesitesibHocTH | bamn 3a Yucio banner
CTY/IEHTOB KOHKpETHOE | 3aJlaHuil MunumanbHbiil | MakcumanbHbIN
3aaHue 3a
CEMECTp
Moayasb 1
Texkylmii KOHTPOJIb
1. AyauropHas pabota 1 5 0 S
2. TecTOBBII KOHTPOIIb 5 2 0 10
3. .KonTtponbsHas pabdoTa. 5 2 0 10
Py0e:kHBIN KOHTPOJIb
1. [TucpmeHHast KOHTPOJIbHAS 25 1 0 25
pabora
2. ..
Moayasb 2
Texkylmii KOHTPOJIb
1. AynuropHas paboTa 1 7 0 7
2. TecTOBBII KOHTPOIIb 6 1 0 6
3. KontposibHas paboTa. 6 2 0 12
Py06e:xHbIil KOHTPOJIb
1. [TucpmeHHast KOHTPOJIbHAS 25 1 0 25
pabota
IHoompurebHbIE 0AIIBI

1. CtyaeHueckas oJMMIIKMaga 5 5
2. Ilybnukanus cratei 5 5
3. Pabora co mIKoJIbHUKAMH
(KpYy>KOK, KOHKYPCBI,
OJIUMITUA/IbI)
4 ...

ITocemaeMocTh (0a/1JIbI BBIYHTAIOTCS U3 001eH CyMMbI HaOpaHHBIX 0aJ1710B)

1. Tlocemenue 0 —6
JEKLIMOHHBIX 3aHATHH
2. Tlocemenune 0 -10

HPaKTUYECKUX

(ceMuHapCKuX,

71a00pATOPHBIX 3aHSATHIN)
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