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1. Hepeqeﬂb IJIAHUPYEMBbIX pPE3yJIbTaTOB oﬁyqeﬂml o AMCHUIIJINHE, COOTHECEHHBIX C YCTAHOBJICHHBI-

ITo uToraM 0CBOCHHMSI TUCIMILINHBI 00YYAIOIIMICS JOJDKEH JTOCTUYD CICIYIONIMX PE3YILTATOB 00yUCHHS:

MH B 06pa30BaTeJ'le0ﬁ nporpamMmmMe HHAUKATOPpaMHU JOCTHKCHUS KOMIIeTeHI Uil

Kareropus dopmupyemast Kon u nanmenoBanue nHaukaTo- | Pe3yabraTsl 00yueHHs Mo QUCHU-

(rpynmna) KOMMeTeHuus (c pa 10CTHKeHHs] KOMITeTeHIINT TJIMHE
KOMIIeTeH- | YyKa3aHHeM KO0Ja)

i

(npu Ha/IU-
yuu OIIK)
Ob6memnpo- OIIK-1 Cnocoben OIIK-1.1. Cucremaruzupyer u 3HaTh: TEOPETHUYECKIE OCHOBHI 06a30-
(eccuo- aHAIN3UPOBATH U aHAIN3UPYET PE3yIbTaThl XUMUUE- | BBIX XHMHUYECKUX AUCIUIUINH
HaJIbHBIC MHTEPIIPETHPOBATh | CKHUX SKCIIEPHMEHTOB, HaOIIOe- YMeTh: pemats TUIIOBBIE yaeOHbIE
HaBbIKH pe3ysbTaThl XUMH- | HUH, U3MEPEHHUH, a TaKkkKe pe3yJb- 3a71a4M 110 OCHOBHBIM (0a30BBIM)

YEeCKHX JKCIIepU-
MEHTOB, Ha0JI01e-
HUU ¥ U3MEPEHUN

TaThl PACUETOB CBOMCTB BEIIECTB U
MaTepHuaoB

XUMUYECKUM JTUCLMUIUIMHAM
Brnanets: HaBbIKaMu pabOTHI C yUeO-
HOH JIUTEpaTypou 10 OCHOBHBIM XH-
MHMYECKUM JAUCIUIUIMHAM

OIIK-1.2. IIpennaraet uHTEpIIpE-
TaIUIO Pe3yIbTaTOB COOCTBEHHBIX
9KCIIEPUMEHTOB M PACUETHO-
TEOPETHYECKUX paboT C UCTIOIIB30-
BaHHEM TEOPETHYECKUX OCHOB Tpa-
JULHOHHBIX ¥ HOBBIX Pa3JIeloB
XVMHUH

VYMeTb: BBINOIHATH CTAaHJAPTHBIE
JecTBHs (KiIaccu(UKaIys BEIEeCTB,
COCTAaBJICHUE CXEM IIPOLIECCOB, CU-
CTeMaTHu3alys JaHHBIX U T.II.) C yue-
TOM OCHOBHBIX ITOHATHH M 00IINX
3aKOHOMEPHOCTEH, (POPMYIHPyEMBIX
B paMKax 0a30BBIX XMMHUYECKHX
JUCLUATUIAH

OIIK-1.3. ®opmMynupyer 3aKiito-
YEHUsI U BBIBOJIBI 10 PE3yJIbTaTaM
aHaJM3a JIUTEPATYPHBIX JaHHbIX,
COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX
U pacYEeTHO-TEOPETUUECKHUX PAOOT
XMMHUYECKOI HAMPaBICHHOCTH

YMeTh: BBINONHATH CTAaHAAPTHBIE
neiicTBus (Kiaccu(UKamus BEIIeCTB,
COCTaBJICHUE CXEM IPOIIECCOB, CH-
CTeMaTHU3aIysI JaHHBIX | T.IL.) C y4e-
TOM OCHOBHBIX ITOHATHI U 0OIIHX
3aKOHOMEpPHOCTEH, (HhOpMyITHpPyEeMBIX
B paMKax 0a30BBIX XHMHAYECKHUX
IMCITUIIINH

OIIK-2 Criocoben
MIPOBOJTUTE C CO-
OJIOICHHEM HOPM
TEXHUKH Oe30I1ac-
HOCTH XMMHUYECKUI
JKCIICPUMEHT,
BKJIFOYAsl CUHTE3,
aHaJIN3, U3yYCHUEC
CTPYKTYPBI H
CBOICTB BEIIECTB U
MaTepHaoB, UC-
cleJOBaHUE TPO-
LIECCOB C WX y4a-
CTHEM

OIIK-2.1. PaboTraer ¢ XUMHUYECKHU-
MM BEIIECTBAMHU C COOJIIOAEHUEM
HOPM TEXHUKHU 0€30MaCHOCTH

3HaTh: CTaHIAPTHBIC METOABI HOJTY-
YeHUs1, UACHTU(DUKALUH 1 UCCIIe0-
BaHUs CBOICTB BEILIECTB U MaTepHa-
JIOB, TIpaBMIIa 00PaOOTKH 1 0POpM-

JICHUSI PE3YJIbTaTOB PaOOThI, HOPMBI
Tb

OIIK-2.2. IIpoBOANT CHHTE3 Be-
IIECTB ¥ MAaTEPHAIIOB Pa3HOW IpH-
POIBI C MCIOIBb30BaHUEM UMEIO-
MIUXCSl METOANK

3HaTh: CTaH/IAPTHBIE METOJIBI TIOJTY-
YeHUs], UIICHTU(HUKALUH U UCCIIeNI0-
BaHMS CBOICTB BEIIECTB U MaTepHa-
JIOB, TIpaBMIIa 00PaOOTKH 1 0POpM-
JICHUsI Pe3yJIbTaTOB PAOOTHI, HOPMBI
Tb

YMeTh: MPOBOANTH MPOCTHIE XUMH-
YECKHUE OIBITHI 110 MPEeJIaraeMbIM
METOIUKaM

Bnagetrs 6a30BbIME HaBBIKAMU TIPO-
BE/ICHHSI XUMHYECKOTO IKCIIEPUMEH-
Ta ¥ 0(OPMJICHUSI €r0 PEe3yJIbTaTOB

OIIK-2.3. TIpOoBOAMT CTaHAaPTHBIC
OIIepAaLUy IS OTPEICICHUS XUMHU-
YeCcKoro u (pa30BOTO COCTaBa Be-

IIECTB M MATEPUAIIOB HA X OCHOBE

3HaTh: CTaH/IAPTHBIC METO/IBI TIOJTY-
YeHUsI, NICHTUPUKAIIMN 1 UCCIIEO0-
BaHMs CBOICTB BEIIECTB U MaTepHa-
JIOB, IIpaBUIIa 00pabOTKH U 0POpM-
JICHUSI PE3YJIbTaTOB PAOOTHI, HOPMBI
Tb

YMeTb: MPOBOANTH NPOCTHIE XUMH-
YECKHUE OIBITHI 110 MPEeJIaraeMbIM
METOJIMKaM




OIIK-2.4. TIpOBOAMT HCCIIEOBAHUS
CBOMCTB BELIECTB U MAaTEPHAJIOB C
UCIIOJIb30BAaHHEM CEPUITHOTO Hayd-
HOTO 000pyJOBaHHUS

3HaTh: CTaH/IaPTHHIC METOJIBI TIOJTY-
YeHUsI, NICHTU(DUKALIMK 1 UCCIIEO0-
BaHMs CBOICTB BEIIECTB U MaTepHa-
JIOB, IIpaBuIIa 00pabOTKH U 0POopM-

JICHUSI PE3YJIbTaTOB PaOOThI, HOPMBI
Tb

TIK-2. Bnanenuem
0a30BEIMU HABEIKA-
MH HCIIOJIb30BaHUS
COBpPEMEHHOU arma-
paTypsl IIpH MPOBe-
JIEHUH Hay4HbIX
HUCCIIEIOBAHUN

IIK-2.1. 3HaTh cTaHIAPTHBIC METO-
JIbl IPUMEHEHHSI COBPEMEHHOH arl-
mapaTtypsl IPU MPOBEJCHUN HAYY-
HBIX UCCIIEJI0OBaHUH, UICHTU(HKA-
LUK ¥ UCCIIEIOBAHMs CBOICTB Be-
IIECTB M MaTepHAIIOB, MIpaBUia 00-
paboTku 1 ohopMIIEHHUS pe3yIbTa-
TOB paboThl, HOpMBI Th

3HaTh: CTaHIAPTHBIE METO/IbI TIPH-
MEHEHHsI COBPEMEHHOH armaparypbl
TIPY MTPOBEJICHUHU HAY4HBIX UCCIIE0-
BaHWH, UACHTU(UKALNY U HCCIIE/I0-
BaHMs CBOICTB BEIIECTB U MaTepHa-
JIOB, TIpaBMIIa 00pabOTKH 1 0PopM-
JIeHHs pe3yJIbTaTOB PabOThl, HOPMEI
Tb

[IK-2.2. YMeTh IpOBOANTE XUMHU-
YECKUE IKCTIEPUMEHTBI C UCTIOIb-
30BaHHEM COBPEMEHHO ammapa-

TYpPBI

YMeTh: IPOBOANTH XUMUUECKHE
9KCTIEPUMEHTHI C UCTIOIb30BAaHHEM
COBPEMEHHOM anmnaparypsl

TIK-2.3. Biagers 0a30BBIMU HABBLI-
KaMU HCIIOJIb30BAHUS COBPEMCH-
HOW ammaparypsl Py IPOBEICHUH
HAYYHBIX UCCIICIOBAHHM

Bnangers: 6a30BBIMH HABLIKAMM HC-
M10JIb30BaHMs COBPEMEHHOM anmapa-
TYPbI IIPU MPOBEJICHUM HAYYHBIX
HUCCJeI0BaHUM

T1K-3. Bnageanem
cucreMoii ¢hyHa-
MEHTAJIbHBIX XHMH-
YECKUX ITOHITHI

I1K-3.1. 3HaTh OCHOBHBIE ATAIlbl K
3aKOHOMEPHOCTH (POPMHUPOBAHHS
(yHIAMEHTAEHBIX XUMHYECKIX
TIOHATHH

3HaTh: OCHOBHBIC JTAIIbl U 3aKOHO-
MepHOCTH (popMupoBanus GyHIa-
MEHTAIBHBIX XHMHYESCKHX MOHATHH

[IK-3.2. YMeTh NpUMEHATh OCHOB-
Hble (PyHIAMEHTAJIbHBIC XUMHYe-
CKHE TIOHSTHSI

YMeTh: IPUMEHSATh OCHOBHBIE (yH-
JTaMEHTAJIbHBIE XMMUUECKHE TTOHSA-
TS

TIK-3.3.Binagets cucteMoii 6a3o-
BBIX ()yHIaMEHTAIbHBIX XUMUYC-
CKMX TTIOHSTHHN

Braners: cucremoit 6a30BbIX (yH-
JaMCEHTAJIbHbBIX XUMHWYCCKUX ITOHA-
THH

T1K-4. Cioco6HoO-
CTBIO HpI/IMeH}ITI)
OCHOBHEIE €CTe-
CTBeHHOHay‘IHBIe
3aKOHBI U 3aKOHO-
MEPHOCTH Pa3BUTHUS
XUMHUUYECKO# HAyKU
[IPY aHAITK3€ MOITY-
YEeHHBIX pe3yJIbTa-
TOB

T1IK-4.1. 3HaTh: OCHOBHBIE DTAILI
Pa3BUTHS XUMHUH; HAYYHBIE TOCTH-
JKEHHS HanOoIee BLIIAIOIINXCS
OTEUECTBEHHBIX U 3apyOeKHBIX
XIMHKOB, X BKJIAJ] B Pa3BUTHE
XHAMHH.

3HaTh: OCHOBHBIE 3TAIlbl PA3BUTUA
XUMUM; HAy4HBIE TOCTHKEHUS
Hauboree BbIIAIONINXCS OTeue-
CTBEHHBIX U 3apYOEKHBIX XHMHUKOB,
UX BKJIAJ B Pa3BUTHE XUMUHU.

T1K-4.2. YMeTh: oLleHUBAaTh XUMU-
YyeCKHe IMMOHATHA U 3aKOHEI B CJIOK-
HOI cucTeMe BO33pEeHHI COBpe-
MEHHOM XVMHH

YMeTh: OlIeHHBAaTh XMMHUUECKHE T10-
HSTHS U 3aKOHBI B CJIOKHOH cHUCTEMe
BO33PEHUN COBPEMEHHOU XUMUH

T1K-4.3. Bragers: HaBBIKaMu 0051-
3aTEJLHOr0 03HAKOMIIEHHS C
MIPEIBICTOPHEN TOTO MM HHOTO
BOTIPOC TIOCTABIICHHOTO B €T0
MPaKTUYECKON HAYYHOU U Ienaro-
THYECKOH JIeATeIbHOCTH.

BraneTs: HaBbIKaMU 00513aT€IBHOTO
03HAKOMJIEHUSI C TIPEBICTOPHEN TOTO
WJIN HHOTO BOTIPOC ITOCTABJICHHOTO B
€ro MPaKTUYECKON Hay4YHOHU U neja-
TOTUYECKOH JIeITeIIHOCTH.

2. Heab 1 MecTO TMCHHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Hucnunimna «BBeneHue B CeNUaIbHOCTh» OTHOCUTCS K (DaKyJIbTaTHBHBIM JUCHUILIMHAM y4eO-
HOTO LIMKJIa TI0 HaIpaBJeHUIo MoAroToBku O6akanaBpoB 04.03.01 — «Xumus», u3yyaercss Ha IEpBOM Kyp-
ce B | u 2 cemecTpax.

JucuuruinHa «BBefeHne B CHENMaIbHOCTH» MpelHa3HaueHa Uil YIIIyOJeHHs U 3aKperuieHus
3HaHUN CTYJIEHTOB 110 OCHOBaM OOIIEeH K HEOPraHUYECKON XUMUU U TPUOOPETEHNS UMU HAaBBIKOB paOOTHI
B XMMHUYECKOH 1a00paTOpHH.

OCHOBHOH WeJbK OCBOCHUS JUCIHMIUIMHBI SIBISETCS PA3BUTHE Yy CTYJIEHTOB XUMHYECKOIO
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MHUPOBO33PEHUS, IPUOOPETEHN MU HEOOXOJMMOT0 MMHUMYMa XMMUYECKUX 3HAaHUH U HaBBIKOB PaOOTHI
C BELIECTBOM.

JlocTrKEHHE MOCTABICHHOW LIEIM NPEANOIaraeT OCBOCHUE CTYyIEHTaMH XMMHMYECKOTO S3bIKAa U
XUMHUYECKON Kiaccupukanuu, (GopMUpOBaHUE OCHOBHBIX MPEICTABICHUNA O CBOMCTBAX 3JIEMEHTOB U MX
COEIMHEHUH, OCBOEHUE OCHOBHBIX 3aKOHOB XMMHHU U NPOBEICHUE PACUETOB 110 YPABHEHUAM XUMUYECKUX
peakmmii. i1 OCBOCHMS IUCIMIUIMHBI HEOOXOJMMBI KOMIIETEHIIMH, C(QOPMHUpPOBAHHBIE B paMKax
U3y4YeHUs] XUMHUHU B CpPEAHEH ILIKOJIE, a TAKXKe CIeIyoMUX JUCUUIUINH: «MarteMaTnkay, «O01mas XumMus».

OcBoeHue TUCIMIINHGBI « BBeIeHne B ClIeUaibHOCTEY OyIeT ciocoOCTBOBaTh (HOPMUPOBAHHIO Y
CTYZCHTOB KOMIIETEHLUH, HEOOXOAUMBIX AJIS YCHEIIHOr0 W3y4yeHUs: MU aucuuiuiud «Heopranumueckas
XUMUSAY, «AHATIUTHYECKAS. XUMUAY, «DU3ndecKas XuMus».

3. Coaepxanue padoueil nporpaMmbl (00beM AUCHUIIUHBI, TUNIBI M BUIbI Y4e€OHBIX 3aHATHH,

yueOHO-MeToAnYecKoe odecnevyeHne caMoCTOSITEIbHOH PadoThl 00y4al0IIUXCS)

Coneprxanue paboueii mporpammsl npeactasiieHo B [Ipmioxenun Ne 1.

4. ©boHA OLEHOUYHbIX CPeaCTB Mo AUCLUNINHE

4.1. NepeyeHb KOMNETEHLUA M UHOUKATOPOB AO0CTUMKEHUA KOMMETEHLMI C yKa3aHMEM COOTHECEHHbIX C HUMM
3anaHUPOBaHHbIX Pe3ynbTaToB 06yuyeHusa no gucunnavHe. ONnMcaHne KPUTEPUEB U LLUKaA OL,eHUBaHUA pe-

3yNbTaToB 06Y4YEHMA N0 AUCUMNANHE.

Kon u dopmymuporka kommerennnu OIIK-1 CiocobeH aHaau3upoBaTh U HHTEPIIPETUPOBATH PE3yJIbTa-

Thl XUMUYECKHUX YKCIIEPHUMEHTOB, HAOIIOACHHUIA U U3MEPCHHM

Koa n HaumeHOoBaHMe Pe3yabTaThl 00y4eHUs M0 Kpurtepun oueHMBaHus pe3y/1bTATOB 00yYeHHSs
HHIUKATOPA AOCTHKCHHSA AUCHHILTHHE
KOMIIETeHIUH He 3auteno 3auTeHo
OIIK-1.1. CucremaTtm3u- | 3HaTh: TEOPETUYCCKHUE OCHOBHI | 3aTpymHS- HNmeer yeTkoe, LIETOCTHOE MPEACTABIEHUE O
pyeT M aHamM3HpyeT pe- | 0a30BBIX XHMHYECKHMX [TUCLH- | €TCS B COJEPKAHUU OCHOBHBIX XHMHYECKHX Kyp-
3yJbTaThI XMMHYECKHX | MIHH omnpenene- COB M OOIIMX 3aKOHOMEPHOCTSIX XHMHYe-
9KCIIEPUMEHTOB, HaOIoze- HuH 6a30- CKHX MPOLIECCOB, U3y4aeMbIX B PaMKax OC-
HHUM, U3MEpeHHi, a Taxke BBIX TOHS- HOBHBIX XUMHUYECKUX AUCIUIUIUH
pe3ynbTaThl pacdeToB TUH
CBOMCTB BELIECTB M Mare- | YMeTh: pemaTh TUNOBbIe yued- | He ymeer YMeer pemiaTh 3a1a4y OBBIILIEHHON CIIOK-
puajoB HBIE 3a/1a4d 110 OCHOBHBIM (06a- HOCTH 13 0a30BBIX KypCOB XHUMHUHU
30BbIM) XMMUYECKUM JHUCIUILIH-
HaM
Bnagers: HaBelkamu paborel ¢ | He Bmameer | BnazmeeTr HaBBIKaMM KPpUTHYECKOTO aHAIM3a
y4eOHO#l nuTepaTypoil mo oc- y4eOHOil nH(pOopMaKU TI0 OCHOBHBIM Pa3-
HOBHBIM XHMHUYECKUM  JIUCIIH- JieTIaM XUMHH, (POPMYJIMPOBKH BBIBOJIOB H
IUIMHAM y4acTHsl B AUCKYCCHH 110 y4eOHBIM BOIIPO-
cam
OIIK-1.2. [Ipennaraer | YMmeTh: BRIIONHATH cTaHAapTHIE | He ymeer YMeeT nporHo3upoBath pe3yJbTaThl He-
MHTEPIPETALMIO pPe3yJbTa- | AeHCTBUS (KIacCU(pUKALUS Be- CJIO’KHBIX MOCIIEN0BATEABHOCTEN XUMUYE-
TOB COOCTBEHHBIX OJKCIIe- | IIECTB, COCTaBIICHHE CXEM IIpO- CKHX PEaKIUi ¢ y4eTOM 00IunX 3aKOHOMEp-
PUMEHTOB M  pacueTHO- | LIECCOB, CHUCTEeMAaTH3aIlUs [aH- HOCTEH MPOIECCOB, U3yYaeMbIX B PaMKax
TEOPETHYECKUX PpaboT C | HBIX M T.II.) C Y4€TOM OCHOBHBIX OCHOBHBIX XUMHUECKUX AUCIUTUINH
UCIIOJIB30BAaHIEM TEOPETH- | MOHATHH M OOIMX 3aKOHOMEp-
YECKHX OCHOB TPAIWIMOH- | HOCTEH, (OpMyITHpyeMBIX B
HBIX ¥ HOBBIX pa3/leioB | paMKax 0a30BBIX XHUMHYECKHX
XUMHU JICHUIUINH
OIIK-1.3. ®opmynupyeT | YMeTbh: BHIIOJHATH CTaHAapTHBIE | He ymeer YMeeT IporHo3upoBaTh pe3yJbTaThl He-
3aKJIIOYCHUS. W BBIBOJBI 1O | AEHCTBUS (KJIacCH(UKALUS Be- CJIO’KHBIX MOCIIE0BATEAbHOCTEN XUMUUE-
pe3yipTaTaM aHalu3a Jd- | IECTB, COCTABICHHE CXEM Mpo- CKHX PEaKLUi ¢ y4eTOM 00IInX 3aKOHOMep-
TepaTypHBIX JIaHHBIX, COO- | LleCCOB, CHCTEMaTH3alMs JaH- HOCTEH NMPOLECCOB, U3y4aeMBbIX B paMKax
CTBEHHBIX 9KCIIEPUMEH- | HBIX U T.II.) C yYETOM OCHOBHBIX OCHOBHBIX XUMUUYECKUX AUCHUILINH
TAJIBHBIX W PAcyeTHO- | MOHATHH M OOMMX 3aKOHOMEp-
TEOpEeTHYECKNX paboT XW- | HOCTeH, (opMynIupyeMbBIXx B
MHYECKOH HAIPaBIEHHOCTH | paMKax O0a30BBIX XUMHYECKHX
JIICTIMIUIAH




Kon u popmynuposka komnetreHiuun OIK-2 Criocober mpoBoauTh ¢ coOMI0IEHUEM HOPM TEXHHUKHU 0e3-
OIIaCHOCTH XUMUYECKHUM HKCIIEPUMEHT, BKJIIOYAsi CHHTE3, AHAJIN3, U3yYEHUE CTPYKTYphbl U CBOMCTB Be-
IIECTB ¥ MAaTEPUAIIOB, CCIICAOBAHHE MTPOIECCOB C UX YUACTHEM

Koa u nammeHnoBa-
HHE HHIUKATOPA
JOCTUKEHUS KOMIIe-
TeHI[HH

Pe3yabraThl 06yueHus no
AUCHUILIAHE

Kpurepnn oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

He 3auteno

3a4yTeHo

OIIK-2.1. Paboraer ¢
XUMHUYECKUMU  Bellle-
CTBAMU C COOJIIOIEHHU-
€M HOPM TEXHUKH
0e30IMacHOCTH

3HaTh: CTaHIAPTHBIC METOMIBI
MOJyYeHHUs], UACHTH(HUKAIIUT
W HCCIIeIOBaHUS CBOMCTB Be-
IIECTB U MaTE€PHANIOB, IIPaBH-
na 00paboTku u opopmiIeHHS
Pe3yNbTaToB pabOThI, HOPMBI
Tb

3arpynasercs
B oIpeierie-
HHUM 0a30BBIX
MOHATHH U
(bopMyITMpOB-
K€ OCHOBHBIX
3aKOHOB XU-
MU

HNmeer YETKOEC, MEIIOCTHOC IPEACTABICHUE O CO-
JACPIKAaHUU OCHOBHBIX XUMHUYCCKUX KYpPCOB U 00-
IUX 3aKOHOMCPHOCTAX XUMHUYECKHX ITPOLECCOB,
U3y4aceMbIX B paMKaxXx OCHOBHBIX XWMHUYCCKHUX
JUCHUITIINH

OIIK-2.2. TIpoBomut
CHHTE3 BEINECTB W
MaTepHuajoB  pa3HOM
HPUPOIBI C HCHONB30-
BaHMEM HMEIOIIUXCS
METOIMK

3HaTh: CTAaHAAPTHBIE METOBI
MOy YCHNUS, HACHTU(UKAITIH
W UCCJIEOBAaHUS CBOMCTB Be-
IIECTB ¥ MaTEpPHAJIOB, IPaBU-
7a 006paboTKH U 0(OPMIIEHUS
Pe3yNbTaTOB pabOThI, HOPMBI
Th

He ymeer

YMeeT mporHO3UpOBATh Pe3yNIbTaThl HECI0KHBIX
NOCJIEIOBATENBHOCTE XUMUYECKUX PEaKLU C
Y9eTOM OOIINX 3aKOHOMEPHOCTEH MPOIIECCOB,
M3y9aeMBIX B PAMKaX OCHOBHBIX XMMHYECCKUX
JIUCLUTLINH

YMeTh: IIPOBOAUTH IMTPOCTHIC
XUMHUYECKUC OIBITHI IO IPEI-
JJaraCMbIM MCTOAUKaM

He ymeer

YMeeT BBINOJIHATh JEMOHCTPATUBHBIE OIBITHI 110
XUMHUHU; OJHO- U JIBYXCTaJAUITHBIA CUHTE3 IO
MpeAsiaraeMoil METOIMKE C BBIXOJIOM LIEIEBOTO
MPOJIYKTa COTJIACHO 3asIBJIEHHOMY B METOJ/IMKE;
MIPOBOJIUTh KOMIUIEKCHBIN aHalIu3 U UCCJIEeI0Ba-
HUE CBOMCTB MOJIyYEHHBIX BELIECTB U MaTepHa-
JI0B. YMeeT 0pOpMIITh pe3yIbTaThl SKCIICPUMCEH-
Ta B COOTBETCTBHH C 3asIBJICHHBIMH TPeOOBaHUSIMHU

Bnanets: 0a30BBIMU HaBBIKa-
MH MPOBEICHUS XHMHUUECKOTO
9KCIIEPUMEHTA U 0(OPMIICHUS
€ro pe3yJbTaToB

He Bmageet

Bna/:[eeT HaBbIKaMH CHMHTE3a, I/II[eHTI/I(I)I/IKaI_lI/II/I n
HN3y4YCHUA CBOMCTB BCLICCTB U MAaTCpHUAJIOB, IIpa-
BWJIBHOI'O IIPOTOKOJIMPOBAHWA ONIBITOB

OIIK-2.3. IlpoBomur
CTaH/apTHBIE ollepa-
LAY JUIsL ONIPENEIICHUS
XUMUYECKOro u (pazo-

3HaTh: CTaHAAPTHBIC METOIBI
MOJYYCHUS, HACHTUDUKAIIUH
U UCCJICIOBAHUS CBOUCTB Be-
[IECTB ¥ MAaTEPHAJIOB, IIPABU-

3arpynHsaercs
B BBIOOpE Me-
TOJIa TOJTyYe-
HUs, HICHTH-

3HaeT CTaHJapTHbIE METOAbI IMOJYUYCHHA, HUIACH-
TI/I(bI/IKaHI/II/I U HCCJICJOBAaHHUA CBOICTB Pa3INIHBIX
TpyInIl BEIIECTB U MAaTEPHUAJIOB; MpaBUjIa TCXHUKH
Oe3omacHOCTH mpu paboTe C HUMH, OCHOBHBIE

BOT'O COCTaBa BEIIECTB | Jia 00pabOTKH U 0OpMIICHUsS | QHUKaAUK 1 TpeOoBaHus K O()OPMIICHUIO Pe3yJIbTAaTOB JKCIIE-
U MaTepHaJioB HAa HUX | Pe3yJbTAaTOB paOOTHL, HOPMBI | UCCIEAOBaHMA | pUMEHTA
OCHOBE Tb CBOICTB yKa-
3aHHOTO Be-
IIeCTBA, HE
3HaeT Tpebo-
BaHUII K
oopMIICHHIO
pe3yIbTaToB
SKCIEepUMEHTa
u HopMm Th
YMeTb: MPOBOIUTH MPOCTHIE He ymeer YMeeT BBINOTHATH JEeMOHCTPATHBHBIE OITBITHI 1O
XUMHYECKHE OTIBITHI IO MPe- XUMHH; OJHO- U ABYXCTaJUHHBIN CUHTE3 110
JlaraeMbIM METOTUKaM HpearaeMoil METOIMKE C BBIXOIOM 1IEJIEBOTO
MIPOAYKTA COTNIACHO 3aBICHHOMY B METOJIUKE;
MIPOBOJUTH KOMIUIEKCHBIN aHAIN3 U UCCIIEI0Ba-
HHE CBOMCTB IIOJIyYEHHBIX BEIIECTB M MaTepua-
J0B. YMeeT 0popMIISITh Pe3yJIbTaThl SKCIIEPHUMEH-
Ta B COOTBETCTBHH C 3asIBICHHBIMU TPeOOBaHHUIMHU
OIIK-2.4. TlpoBoauT | 3HaTh: CTaHIAPTHBIE METOIbI 3arpynusercss | 3HaeT CTaHAAPTHbIE METObl IMOJIyYeHHs], WUICH-

HCCIIETOBAHUS
CBOMCTB BEIIECTB H

MONYYCHUS, HICHTU(DUKAITUH
M UCCJIeJOBaHUS CBOMCTB Be-

B BEIOOpE Me-
TOJIa TIOJTyue-

TU(QUKAIMK ¥ UCCIIEJOBAaHHS CBOMCTB Pa3IMYHBIX
IpyII BEIIECTB U MaTEPUAsIOB; NPaBUIa TEXHUKU

MaTr€puaioB C nuc- mECTB U MAaTEPHAJIOB, ITpaBU- HUA, UACHTU- 06e30macHOCTH pu pa60Te C HHMH, OCHOBHBIC
TIOJIF30BaHUEM ce- | 1a 00OpaboTky 1 opopMIICHHS | (DUKAIMH U TpeGoBaHUSA K O(GOPMIICHHIO Pe3yJIbTATOB IKCIIE-
puitHOrO HaY4YHOTO | pe3yJIbTaTOB pabOThI, HOPMBI HUCCIIENOBAHNS | PUMEHTA

obopyaoBaHus Tb CBOWCTB yKa-




3aHHOT'O Be-
1IeCTBA, HE
3HaeT Tpebo-
BaHUH K
odopmiieHnIo
pe3yJbTaToB
IKCIIEPUMEHTA
u HopMm Th

Kox u ¢gopmymnupoBka komnerenuuu IK-2. Bragennem 0a30BbIMH HAaBBIKAMH HCIOJIB30BAHUS COBpPE-
MEHHOM anmnaparypsl Py IPOBEICHUH HAyYHbIX UCCIICJOBAHUM

Ko 1 HauMeHo-
BaHHEe HHANKA-

Pe3yabTaThl 00y-
YeHHUs M0 TUCHHU-

Kpurepuu oneHnBaHus

pE3yNBTATOB O0yUSHUS

TOpAa A0CTHIKe- nJIuHe
HHS KOMIIeTeH- He 3aureno 3auTeHo
oMU
IIK-2.1. 3nars 3HaTh: CTaHAAPT- 3arpynHsercs B BBIOOpe MeTo/1a MpH- 3HaeT CcTaHAApTHbIE METOJBI MpPHUMEHEe-
CTaHJapTHHIE HBbIE METOABI IPU- | MEHEHUs COBPEMEHHOM anmnaparypsl HUS COBPEMEHHOM ammaparypsl mpu

METOMBI TIPHMe-
HEHHS COBPEMEH-
HOU ammaparypsl
TIPY TIPOBEICHUN
HaYYHBIX HCCIIe-
JIOBaHUM, UICH-
TUGUKAIHA U
HCCIICIOBAHUS
CBOWCTB BEIIECTB
U MaTepUaJIoB,
npaBuia oopa-
060TKH 1 0popM-
JICHUS pe3yJbTa-
TOB pabOTEI, HOP-
Mmbl Th

MEHEHHS COBpe-
MEHHOM amnmnapa-
TYpHI TIPH TIPOBE-
JCHUN HAY9IHBIX
HCCJICTIOBAaHUM,
UACHTU(DHUKAIIMA U
HCCIIeTIOBAHUS
CBOWCTB BEUIECTB
U MaTepUasoB,
mpaBuia 00paboT-
Ku 1 ohopmiieHUst
pe3ynpTaToB pabdo-
Tbl, HOpMBI Th

IIPU IPOBENICHUH HAayYHBIX HCCIIEOBa-
HUH, NICHTH)UKALIH U UCCIIeIOBaHUS
CBOJCTB YKa3aHHOTO BELIECTBA, HE 3Ha-
eT TpeOOBaHU K 0(OPMIICHHIO pe-
3yIbTaTOB 3KcHepuMeHTa 1 HopM Th,
HO JIOIyCKAaeT OIIMOKH

MPOBEICHUM HAYYHBIX HCCIIEIOBAHHIA,
HUICHTUQUKAIMA W HCCICIOBAHHs
CBOMCTB Pa3IMYHBIX TPYII BEMIECTB W
MaTepuaioB; TpaBWia TEXHUKH 0e3-
OIAaCHOCTH TIpH paboTe ¢ HHUMH, OCHOB-
Hple TpeOOBaHUSA K OQGOPMICHHIO pe-
3yJIbTaTOB 3KCIIEPUMEHTA

IIK-2.2. Ymets
MPOBOAUTD XU-
MHYECKHE DKCIIC-
PUMEHTHI C HC-
[0JIb30BaHUEM
COBpPEMEHHOM
anmapaTtypsl

YMeTh: IpoBOUTH
XUMHUUYECKUE IKC-
MIEPUMEHTEHI C UC-
M0JIb30BaHUEM
COBpPEMEHHOH amn-
napaTtypsbl

YMeeT npoBOJUTE HEKOTOPBIE XUMHIUE-
CKHE SKCIICPUMEHTHI C UCTIOJIE30BaHH-
€M COBPEMEHHOI1 armapaTypbl, HO J10-
MyCKaeT OMIMOKH

YMeeT BBINOTHSTH IEMOHCTPATHBHBIE
OTIBITHI TI0 XMMHUH C UCTIOJIb30BAHUEM
COBPEMEHHOU aImnaparyphl; IPOBOIUTH
KOMIUIEKCHBII aHaJIU3 U MCCIIEI0BAHUE
CBOICTB TMOJYYCHHBIX BEUICCTB U MaTe-
puanoB. YMeeT 0pOopMIISITh PE3yJIbTaThI
OKCIICPUMEHTA B COOTBETCTBUM C 3a4B-
JICHHBIMH Tpe6OBaHI/I$[MI/I

IIK-2.3. Bianers
0a30BLIMH HaBbI-
KaMH HCIIOJIB30-
BaHUS COBPEMEH-
HOM anmaparypbl
IIPU [IPOBEJICHUU
Hay4HBIX HCClIe-
JNIOBaHUI

Brnaners: 6a30BbI-
MH HaBBIKAMH HC-
I10JIb30BaHUs CO-
BpEMEHHOM arma-
paTypsbl IIpu Tpo-
BEJICHUY HAy9IHBIX
HUCCIIEIOBAHUN

Bnageer HEKOTOPHIMH HABBIKAMU UC-
MTOJTF30BAHUSI COBPEMEHHOH armmapary-
PBI TIPY TIPOBEICHUH HAYYHBIX HCCIIE-
JIOBaHUI1, HO JIOMYCKACT OITHOKH

Brnaneet 6a30BbIMM HaBBIKAMH HCIIOJb-
30BaHUs COBPEMEHHOM amapaTypsl Ipu
MPOBEJICHUH HayYHBIX UCCIIE0BaHNH,
WIeHTH(UKAINK U U3yUCHHS CBOMCTB
BEIIECTB M MaTE€PUaJIOB, IIPABHIHHOTO
MPOTOKOJIMPOBAHUS OIIBITOB

Kon u hopmynuposka komnerenuuu IIK-3. Bragennem cuctemoii ¢hyHIaMEHTAIBHBIX XUMHUECKUX T10-

HATUU

Ko n HaumeHo-
BaHHe MHAMKATO-
pa A0CTHKEHUS

PesyabTaTtsl 00y-
YeHHUs N0 TUCHH-
NJIMHe

Kpurepuu onieHuBaHus1

PE3yNBTAaTOB O0YUCHHS

KOMITETeHIHH He 3aureno 3a4TeHo
IIK-3.1. 3nars 3HaTh: OCHOBHBIE dparmeHTapHbIE IPeCTaBICHHS 00 CchopmHpoBaHHBIE CUCTEMATHYECKHE
OCHOBHBIE JTalbl U | ATaIbl U 3aKOHO- OCHOBHBIX 3Talax U 3aKOHOMEPHOCTSX | MPEeACTaBICHUS 00 OCHOBHBIX 3Tarax
3aKOHOMEPHOCTHU MepHOCTH GopMHU- | popMHUpOBaHMS QyHIAMEHTAIBHBIX 1 3aKOHOMEPHOCTSIX (POPMUPOBAHUS
(hopmupoBaHus poBaHus QpyHa- XUMHUYECKHUX MOHATUN (byHIaMEHTaIbHBIX XUMUYECKUX
(yHIaMEHTANbHBIX | MEHTAJIbHBIX XH- HMOHATUI

XUMHUYECKHUX ITOHSI-
THUN

MHUYECKHUX ITOHATHI




IIK-3.2. Ymets
HNPUMEHSTH OCHOB-
Hble QyHIaMeH-
TaJIbHbIE XUMHYE-
CKHE NOHSTHUS

YMmeTs: npume-
HSTH OCHOBHBIC
(dyHIaMeHTaIbHbIC
XMMHUYECKHE T10-
HSITHS

O6nanaet pparMeHTapHON CIIOCOOHO-
CTBIO IIPUMEHEHUS OCHOBHBIX (pyHIa-
MEHTAJILHBIX XUMUYECKUX TTOHATHH

CchopmupoBaHHOE YMEHHUE MOJIB30-
BaThCsl OCHOBHBIMHU (pyHIaMEHTaJIb-
HBIMH XUMHYECKUMH HOHSATUSIMH

IIK-3.3. Bianers
cHcTeMOM 0a30BBIX
(hyHIaMEHTAIBHBIX
XUMHYECKHUX I10-
HATUH

Bnanets: cucre-
Moif 6a30BBIX PYH-
JIaMCHTAJIbHBIX

®parmMeHTapHOE IPUMEHEHHE OCHOB-
HBIX (yHIaMEHTaJIbHBIX XUMHUIECKUX
MOHATHH

XUMHWYCCKUX ITOHA-

THH

VYcnemHoe U cUCTEMaTHYECKOe TpH-
MeHeHre QyHIaMEHTAIbHBIX XUMUIe-
CKHX MOHATHH

Kox u popmynupoka komnerenuuu IK-4. CriocoOHOCTbIO TPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHbBIE
3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHsI XUMUUECKOW HAYKH MPU aHAIN3E MOJTYYECHHBIX PE3YJIbTaTOB

Konx u HanmeHo-
BaHHE HHANKA-
TOpa 10CTH:Ke-

PesysabTaThl 00y4eHust
10 JUCHMILIHHE

Kpurtepuu onieHuBaHMs pe3ynbTaTOB O0yUCHHUS

HHS KOMIIETEH- He 3aureno 3aureHo
101114
MK-4.1. 3narte: | 3HaTh: ocHOBHBIC 3Tanbl | He 3HaeT oOmmx xumudeckux nons- | CrocoOeH K TpaMOTHOMY pacIpee-

OCHOBHBIE DTAIlbl
pa3BUTHUSL XUMUH;
HAay4YHBIE JIOCTH-
JKEHUsT Hauboee
BBLIAIOLIAXCS
OTEYECTBEHHEIX M
3apyOCIKHBIX  XH-
MHKOB, HX BKJIaj
B pa3BUTHC XH-
MHUHU

pasBuTHA XUMHUH; HAy4-
HBIC TJOCTHIXXCHHUA HanOo-
JICC BBIJAIOIIHUXCA OTCYC-
CTBCHHBIX 1 33py6€)KHBIX
XUMHKOB, HX BKJIaJd B
Pa3BUTHUC XUMUU.

THI ¥ HE YMEET IPUMEHSITH 3aKOHBI K
PEIIEHHIO TIPOCTBIX 3a/1a4 110 XUMHU

JICHHIO BPEMEHH U PACCTaHOBKE ITPUO-
PHUTETOB B BBINIOJIHEHHH PaOOTHI.

IIK-4.2. YMeTs:
OUCHUBATH XU-

VYMeTh: OlleHUBATh XH-
MHUYECKHE MMOHATHSA U

He ctpemutcst BBIONHUTE paboTy
s pexTuBHO

Ka4yCCTBCHHO, HC

Konrponupyer ¢akropbl, crnocoOHbIe
HOBJIUSATH Ha BBINOJHAEMYIO paboTy,

MHYECKUE TTOHS- 3aKOHBI B CJIO)KHOH CH- noA0upaeT He0OOXOIUMbIE METOB! | IIPH HEOOXOAMMOCTH  KOPPEKTHPYET
THSI ¥ 3aKOHBI B CTEeMe BO33pEHHH COo- CBOM JICUCTBHSA

CJIO’KHOM CHCTe- BPEMEHHON XUMUH

M€ BO33pEHUil

COBPEMEHHOI

XUMHUH

IK-4.3. Bnagets: | Branets: HaBbIkamu 00s- | He croco6eH s dextuBHO ncnonb- | [lokaspiBaeT  yBepeHHOE  BJaJcHHE

HaBBIKAMU 00s13a-
TEJIHHOI'O O3Ha-
KOMJICHHUS C
IpeabICTOpUEH
TOT'O WU UHOTO
BOIIPOC TIOCTaB-
JIEHHOTO B €T0
MPAKTUYECKON
Hay4yHOU U nena-
TOTHYECKOH Aes-
TEJIHbHOCTH.

3aTeNLHOTO O3HAKOMIIE-
HUS C IIPEIbICTOpUE
TOT'O WJIXA UHOTO BOIIPOC
ITOCTaBJIEHHOTO B €T0
NIPaKTUYECKOW HAyUHOU
U TIeJaroru4eckoil aes-
TENbHOCTU

30BaTh CBOM 3HAHUS B HAy4YHOHU

JCATCIBHOCTH

3HAaHUSAMHU BO MHOTHX HaIpPaBJICHUAX
XUMHYCCKOI'0 aHaJIn3a

KpI/ITepI/ISIMI/I OLCHHUBAHUA SABJIAIOTCA 6anm,1, KOTOPBIC BLICTABIAIOTCA HPCIOAABATCIIEM 3a BH/IbL
ACATCIIBHOCTH (OHCHO‘{HHC Cpe,Z[CTBa) 10 UTOr'aM U3YyUYCHU Moz[yneﬁ (paSI[eJ'IOB ,Z[I/ICI_II/IHJ'II/IHBI), nepeuuc-

JICHHBIX B peﬁTHHF-HHaHe JAUCHUITIINHBI:

TEKYIUIl KOHTPOJIb — MakcuMyM S50 GayioB; pyOexHbIH KOHTPOIb — MakcuMyM 50 Oansios, mo-
ompHUTeIbHBIE 0auThl — MakcuMyM 10.

[Ikanel olleHUBaHUS:

3auTeHo — oT 60 1o 110 pelTuHroBbIX 6amIoB (BKiItoyas 10 MOOMIPUTENBHBIX OaJIIOB),

He 3auTeHO — oT 0 710 59 peHTUHTOBBIX OAJIIOB).

4.2. TunoBble KOHTPO/IbHbIE 3aAaHUA WU UHbIE MaTepuanbl, Heo6XxoaUMbIe ANA OL,eHUBAHUA Pe3yNbTaToB
0byueHusa no AucLMNANHE, COOTHECEHHDIX C YCTAaHOB/IEHHbIMU B 06pa3oBaTe/ibHOM Nporpamme UHAWKa-
TOpamMM AOCTUXKEHUA KOMNeTeHUMA. MeToguueckne matepmasnbl, onpeaensaiowme npoueaypbl oLeHUBa-
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HUA pe3y/IbTaToB 06yYeHUsA No AUCLUIN/IMHE.

Koa n naumeHoBanue HHAUKATOpPAa JOCTHKE-
HUSA KOMIECTCHII MU

Pe3y.]'II>TaTl>l Oﬁy‘leﬂﬂfl mo JTUCHUIIJIMHE

OueHoYHbIE cpeacrsa

OI1K-1.1. CucremaTH3upyeT U aHATU3UPYET pe-
BYJIBTaThl XUMHIECKUX IKCIIEPUMEHTOB, Ha0IIIO-
INeHuil, U3MEPEHUH, a TaKKe pe3yJIbTaThl pacye-
[TOB CBOMCTB BELIECTB U MaTepHaIOB

3HATB: TEOPETHYECKUE OCHOBBI 0a30BBIX XUMHUE-
CKUX IUCLHILINH

'YMeTh: pelath TUIIOBbIE yueOHbIE 3aa4H [0
OCHOBHBIM (0a30BbIM) XUMUYCCKUM TUCIIHILIH-
HaM

BrnaneTh: HaBbIKaMH PabOTHI ¢ YIEOHOM TUTEpa-
TypO¥i IO OCHOBHBIM XMMHUYCCKUM JHMCIIUILINHAM

I'pynnosoii ompoc, Tecr,
KOHTPOJbHAS paboTa

OIIK-1.2. Ilpeanaraet HHTEPNPETALUIO PE3yJIb-
TaTOB COOCTBEHHBIX SKCIIEPUMEHTOB U PACYETHO-
TEOpPETUYECKUX paboT ¢ UCIOJIb30BaHUEM Teope-
THYECKUX OCHOB TPAJUIMOHHBIX U HOBBIX pa3Jie-
ITOB XUMUH

'YMeTh: BBIIOJHATH CTAHAAPTHBIC EUCTBUS
(xy1accuguKanus BEIECTB, COCTABICHUE CXEM
MPOLIECCOB, CUCTEMATH3aIMs JaHHBIX U T.I1.) C
[y4ETOM OCHOBHBIX MOHATHH M OOLINX 3aKOHO-
MepHOCTeH, (GOpMYyITHPyEeMBIX B paMKaxX 0a30BBIX
XMMHYECKHX IUCUUILIHH

I'pynnosoii ompoc,
TECT, KOHTPOJbHAA pa-
6oTa

OI1K-1.3. ®opmynupyeT 3aKITIOYSHHS U BBIBOJIBI
10 pe3yIbTaTaM aHaJIN3a JIUTEPaTypPHBIX JaHHBIX,
COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX U PACUETHO-
TEOPeTUYECKUX paboT XMMUYECKOI HalpaBJIeH-
HOCTH

'YMETb: BBINOIHATH CTAHAAPTHBIE NEHCTBUS
(KTaccuduKanys BEIIECTB, COCTABICHUE CXEM
MPOIIECCOB, CUCTEMATH3aNNs JAHHBIX U T.II.) C
[y4€TOM OCHOBHBIX TIOHSTHI M OOIIMX 3aKOHO-
MepHOCTEH, HOPMYJTHPYEMBIX B paMKaxX 0a30BbIX
XUMUYCCKUX NUCHUIIIINH

['pynmnoBoii onpoc, TecT,
KOHTpOJIbHAsA paboTa

OIIK-2.1. PaboTaer ¢ XMMUYECKUMHU BELLIECTBAMH
C COOJTIOZICHHEM HOPM TEXHHUKH 0€30MaCHOCTH

3HATD: CTaHAAapTHBIC METO/AbI IOJYYCHUA, UICH-

TI/I(i)I/IKaI_[I/II/I 1 UCCIICJOBAHUA CBOMCTB BCHICCTB U

MaTepuasoB, MpaBuia 00padoTKU U 0(GOPMIICHUS
€3yJIbTaToB paboThl, HOpMEL Th

ltabopaTtopHas paboTta

OIIK-2.2. IIpoBOAUT CUHTE3 BEIIECTB U MAaTEPHU-
QJIOB Pa3HON NMPHUPOABI C UCIOIB30BAaHUEM HIMe-
FOIINXCSL METOIIMK

3HATh: CTaHIAPTHBIE METO/IbI TTOJIYYECHUsI, UJICH-

TU(QUKAIK ¥ NCCIECJOBAHNS CBOMCTB BEIIECTB U

MaTepHaJIOB, IpaBMIIa 00PaOOTKU 1 OPOPMIICHAS

pe3ynpTaToB paboTel, HOpMEI Th

'YMeTh: IPOBOIMTH MPOCTHIE XUMUYECKHUE OITBITHI

O TpeIaracMbIM METOIUKaM

Bnanets 0a30BEIMH HaBBIKAMH POBEACHUS XH-

MHYECKOTO IKCIIEPUMEHTA U 0(OPMIICHHS €ro
€3yJIbTaTOB

ltabopaTtopHas pabota

OI1K-2.3. [IpoBoauT cTaHIapTHBIEC ONEpaLnuy ISt
OIIpeIeNIeHNs XUMUYECKOTro U (ha30BOTO COCTaBa
BEILIECTB 1 MaTepUalIOB HA UX OCHOBE

3HATD: CTaHAapTHBIC METOAbI MOJYYCHUA, UICH-
TI/Iq)I/IKaHI/II/I 1 UCCJICJOBAHHUA CBOMCTB BCHICCTB U
MaTepHaJIoB, IpaBmIa 00paboTKH 1 0pOpMIICHUS
pe3ynpTaToB paboTel, HOpMEI Th

'YMeTh: IPOBOJMTH MPOCTHIE XUMUYECKHUE OITBITHI
[0 TpeJyIaraeMbIM METOIMKaM

ltabopaTtopHas paboTta

OI1K-2.4. TIpoBOOMT HCCIETIOBAHUS CBOHCTB Be-
MIECTB M MAaTEPUAJIOB C HCIIOIB30BAHUEM CEPHIi-
HOTO HAYYHOTO 000pyIOBaHHUS

3HATh: CTAaH/IapTHBIE METO/bI TTOJIyIECHUsI, UJICH-

TU(QUKAIMK 1 NCCIIEJOBAaHNS CBOIMCTB BEIIECTB U

MaTepHaJIOB, IpaBMIIa 00PaOOTKU 1 OPOPMIICHHS
€3yJ6TaToB paboThl, HopMBl Th

["pymmoBoit onpoc, 1abo-
[paTopHas pabota

IMK-3.1. 3HaTh OCHOBHBIE 3TAIBI M 3aKOHOMEPHO-
cti opmMupoBaHMs (YHIAMEHTAIBHBIX XUMHUUE-
CKHX IOHSTUI

3HaTh: OCHOBHBIE 3TaIlbl U 3aKOHOMEPHOCTH
hopMupoBaHus GyHIAMEHTAIEHBIX XUMHYCCKIX
MOHSITHI

["pynmoBo#t ompoc,

T1K-3.2. YMeTh npuMeHsTh OCHOBHBIC (hyH/1a-
MEHTAJIbHbBIC XMMUYECKHE TIOHSITHS

YMeTh: IPUMEHSATh OCHOBHBIE (hyHIaMEHTAaJb-
Hble XMMUUYECKHUE NOHSTHS

I'pynnosoii omnpoc, Tecr,
KOHTPOJIbHAs paboTa

I1K-3.3.Biagets cuctemoii 6a30BbIX pyHIaMeH-
TaJIbHBIX XUMHUYCSCKUX TOHSITHIA

Biianers: cucremMoii 6a30BbIX (hyHIaMEHTAIBHBIX
XUMHUYECKHUX MOHATUN

["pynnosoii ompoc,

IMK-4.1. 3HaTh: OCHOBHBIE 3TAIIBI PA3BUTHUS XU-
MU, HayYHBIE TOCTIDKEHUS] HanboJree BBIAA0-
[IUXCSI OTEYECTBEHHBIX U 3apyOeKHBIX XUMHUKOB,
VX BKJIQJI B Pa3BUTHE XUMHH.

3HATh. OCHOBHBIE ITAIIbI pa3BUTHA XUMHU, HAYY-

HBIC TOCTHXKCHUA Hauboee BBIJAOIIUXCA OTCUC-

CTBCHHBIX U 3apy66>1<H1)1x XHUMHKOB, UX BKJIaJd B
A3BUTHC XUMHWHU.

["pynnosoii ompoc,

TIK-4.2. YMeTh: OLIEHMBATh XMMUYECKHE ITOHS-
TS Y 3aKOHBI B CJIOKHOM CUCTEME BO33pPEHUI
COBPEMEHHOM XUMUU

VYMeETh: OIEHUBATH XUMHUYECKHE OHATHS U 3a-
KOHBI B CJIO’KHOM CUCTEME BO33PEHHI COBPEMEH-
HOM XUMHHU

I'pynnosoii omnpoc,

T1K-4.3. Biazners: HaBbIKaMH 00s3aTeJILHOTO
03HAKOMJICHUS C MIPEIBICTOPHEH TOTO MM HHOTO
BOIIPOC TIOCTABICHHOTO B €r0 MPAKTHYECKON
HAYYHOH U IeJTarOTHYeCKOi e TeIbHOCTH.

BJ'Ia,HeTI)Z HaBBIKAMU 00sI3aTEILHOTO 03HAKOMIIE-
HHA C Hpe):[LICTOpPICﬁ TOT'0 WJIM UHOT'O BOIIPOC
MOCTaBJICHHOI'O B €I'0 HpaKTH‘IeCKOﬁ Hay‘{HOﬁ u
nezxaromqecxoﬁ ACATCIIbHOCTH.

['pynmoBoit onpoc,
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4.3. PeliTHHI-IUIaH
Pelitunr-nnan npusoaurcs B Ilpunoxxenun 2

Bonpocsl 1j1 NOATOTOBKH K YCTHOMY ONMPOCY

Tema Ne 1 OcHOBHBIE KJIacChl HEOPTraHUYECKUX coequHeHnii. BUHaApHbIe coelMHEeHUs: OKCUbI,
cyJabGuabl v T.1.

Oxcwuapl. 'mapokcuibl. TUTIBI OKCUAOB U TUAPOKCHIOB: OCHOBHBIE, KHCIIOTHBIE, aM(OTEpPHEIE.
Homenkmarypa okcunoB u ruipokcuioB. [lonsarue crenenu okucnerus. CTpyKTypHbIC (hOPMYIIBL.
MeTo1bl MOTy4YeHUsT OKCHUIOB M UX CBOMCTBA. MeTO/Ibl TIOJyYeHUS THAPOKCHIOB M UX CBOMCTBA.

Kucnotel u conmu. Kucnotsr kucimopoicoiepkamnme u 0eCKIUCIOPOIHbIEC, OJHO- U MHOTOOCHOBHBIE KHCIIO-
Thl. CTpyKTypHBIE (OpMYJIbl B HOMEHKIIaTypa. [lomydenue u cBolicTBa KucIOT. CoM HOpMaJIbHBIE, KUC-
JIbIe, OCHOBHBIC, CMEIIIaHHEIC, IBOMHBIC U KOMILIEKCHBIe. HOMeHKIIaTypa, CTpykTypHBbIe hopmybl. MeTto-
JIbI TIOJTYYEHUSI ¥ CBOMCTBA COJICH.

Tema 2. Ctpoenue atomoB u [lepuoanueckuii 3akon u [lepuoguveckas tadiuna JI.U.Menaeneena.
Crpoenue atoma. OnbiTel Pesepdopna u ero mogens atoma..CtpoeHue atoma o reopun Hunbca bopa.
CoBpemenHas Teopus cTpoeHus aroma. ['maBHoe kBaHTOBoe uucio. OpOutanbHoe (M060YHOE) KBAHTO-

BOE€ 4yuCi0. MaruutHoe kBaHToBoe 4yucio. CruHoBoe kBaHTOBOE 4mcio. [lpunnmn Ilaymu. [TpaBuio

Kneukosckoro. IlpaBuno Xynna. Dueprusi nonuzanuu. CpoACcTBO K AJIEKTPOHY. DIIEKTPOOTPHUIIATEIb-

HOCTb. [TopsiI0K 3an0JIHEHHS] aTOMHBIX OopOUTasiei aneMeHToB 4,5,6 1 7 IepruoioB.

[leproanueckuii 3aK0H U IEpUOANYECKAsE CUCTeMa XUMU4eckux aieMenToB J[.1. Menneneena.

CoBpemMenHasi GopMmynupoBka nepuoguyeckoro 3akona J[.M.Menneneesa. [lpuunHa mepuogudeckoro

MOBTOPEHHS CBOMCTB AJIEMEHTOB U UX coeAuHeHuil. [loHsTre mepuoaos, rpynn U MOATPYII C MO3ULIUN

TEOpHUH CTpOeHHUs aToMOB. Pa3BuTue mepuoanueckoro 3akona. [Ipenckazanue CBOWCTB 3JIEMEHTOB M MX

OTKpBITHE.

Tema 3. Xumnveckas cBA3b

[ToHATHE XUMHYECKOW CBS3M M MEXaHHM3M 00pa30BaHHWsI KOBAJIEHTHOH cBs3u. CBOHCTBA KOBAJICHTHOM
cBsi3u. OCHOBHBIE ITOJIOKEHHSI METO/1a BaJIGHTHBIX cBsi3eil. CTpoeHue Mosekys (propa, KUCI0opoa, a30Ta
C MO3ULMI METO/a BaJICHTHBIX cBsized. [loHsATHE ruOpuan3ayy, CTPOEHHE MOJIEKYJl MeTaHa, aMMHUaKa U
BoJibI 0 Metony BC. JloHOpHO-akienTopHas cBA3b U MEXaHU3M €€ 00pa3oBaHMs Ha MPUMEPE MOJIEKYI
BO/BI U QTopHcToro Bogopoja. MonHas cBsi3b, €€ 0COOEHHOCTH, MEXaHU3M OOpa30BaHUs, dHEpreTHuye-
CKHE XapaKTepUCTUKU. MeTalunyeckas CBs3b, €€ 0COOCHHOCTU MPOSBICHUE.

Bogoponas cBsi3b, MEXaHU3M 00pa30BaHUsI BOJOPOIHOM CBSI3U U €€ 0COOEHHOCTH, SHEPTreTHUECKHE
XapaKTepUCTUKHU. BnusiHre BOTOPOJHOM CBA3HM HA CBOICTBA COEAMHEHUH.

Tema 4. Tepmoxumus
DK30- U 3HI0TepMUuYecKkue peakuuu. TemnoBoi a3 ekt XMMHUUEeCKUX peakuuid. 3akoH ['ecca u ero
CIeCTBUSA. PacueTsl 10 TEpPMOXUMUYECKUM YPaBHEHUSM.

Tema 5. OKHCJIMTEIbHO-BOCCTAHOBUTE/bHbIE PeAKIMI

[ToHsATHS BaJEHTHOCTH U cTeneHW OKucieHusa. OKHUCIUTENN U BOCCTAHOBUTENU. BemiecTsa, nposBisito-
M€ KaK OKUCIMTENbHbIE, TAK U BOCCTAHOBUTENIbHBIE CBOMCTBA. MeTO/Ibl YpaBHUBAHUS OKHCIUTEIbHO-
BOCCTaHOBUTENIBHBIX IPOIIECCOB: METOJ AJIEKTPOHHOIrO OajaHca U METOJ Moxypeakiuii. @akTopsl, BIUS-
IOLIUE HAa CKOPOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN W NPUPOAY HNPOAYKTOB B3aUMOJEH-
CTBWHSI B HUX.

Tembl 6-10. KommniekcHbIe COeIUHEHUS

Teopus Bepuepa. [lonstue koMiuiekcooOpa3oBaTens, JUraHia, KOOPAUMHAIMOHHOTO Yncia. BHyTpeHHsIs
U BHEWH:sA cepa. 3aps] KOMIUIEKCHOTO MOHA U IIEHTpalbHOro aroma. HoMeHkiaTypa KOMIUIEKCHBIX
coequHeHU. TUMbl KOMIIJIEKCHBIX COEIMHEHUN M UX H3oMepHs. CTpoeHHnE KOMILJIEKCHBIX COEIMHEHUN
no merony BC. BHemiHe- u BHyTpuopOUTalIbHbIE KOMITJIEKCHL. Teopusi KpucTauInyecKkoro nois. Meron
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MOJIEKYJIIPHBIX OpOUTajeii B CTPOCHUHM KOMILIEKCHBIX coeanHeHui. OCHOBHBIC MoJiokeHus. CTpoeHHe
KOMIIJICKCHBIX COCIII/IHGHI/Iﬁ 10 TCOpHUU KPUCTAJTNTMNYCCKOTO I1OJIA.

AvyauTopHasi padora

3ausarue 1, 2.
AynutopHasi padora: JlaboparopHasi padora
«OCHOBHBIE KJIACChI HEOPraHUYECKUX COeTHHEHUID)
Lesan padoThi:
- O3HAKOMHUTKCSI C peaKIHUsIMH OOpa30BaHUsI OKCHJIOB METAJIOB M HEMETAJUIOB, KUCIOT, OCHOBAHHUN U
CoJiell, a TaK)Ke CO CBOMCTBAaMH OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEITMHEHUH.

TCOPGTH‘leCKaH 4acTb

1. Kakune coenmHenns Ha3bpIBaOT okcumaMu? Kakne THIIBI OKCHIOB BEI 3HaeTe?

2. C yeM pearupyrot KucioTHble Okcuabl? OcHoBHBIE? AM(OoTepHBIE?

3. Kakue okcuibl Ha3bIBAIOT HECOIEO0pa3yoIuMu?

4. Kakue coequHeHwus Ha3piBatoT kucioramu? Kak kmaccuunupyrot kucinotel? Kakue KucaoThl OTHOCST
K CHJILHBIM?

5. C yem pearupyroT kucioTsl? Hanummre ypaBHEHUS peaKLMid.

6. Kakue coennnenus Ha3biBatoT ocHoBaHusAMU? Kak knaccuduimpyior ocHoBanusi? Kakue ocHoOBaHuUs
OTHOCST K CHJIbHBIM?

7. Kakne coenmHeHns Ha3pIBaIOT coiaMu? Kakne coim BBl 3HaeTe?

8. 13 xakux kuciaot oOpasyroTcs kucible conn? M3 kakux oCHOBaHUN 00pa3yroTcsi OCHOBHBIE COJIN?
Hanumure ypaBHeHUs peakuuu.

8. Kakue conu Ha3piBatoT cMemianHbIMU? JIBoliHbIMU? [IpuBenuTe npumepsl.

9. Thb npu paboTe ¢ KHUCITIOTaMH, IIET0YaMH.

Tecm 1

IKCNEePUMEHTAIbHAA YaCTh
OnpiT 1. Iosyuenne u cBoiicTBa ruapoxcuaa u okcuaa mexu(ll)

Buvinonnenue onvima:
1. B npoOupky HaneiTe 1-2 M1 pacTBOpa COJIM MEH.
2. Tlo kamasim mo0aBiAlTE THAPOKCUI HATPHUS JI0 BBITIAICHUS OCaKa.
3. Bs0omnraiiTe conepxumoe NpoOUPKH U €ro MOJIOBUHY NEPEHECUTE B APYTYIO Mpooupky. OnHy u3
NpOoOMPOK 3aKpeNHTe B IepKaTelie U HarpeuTe 10 M3MEHEHUS! OKPACKH.
4. Tlocne Toro, kak MpoOHpKa OCTHIHET, B 00€ MPOOHPKHU MO KAIUIIM IpUIIEHTEe pacTBOP COJISTHOM
KHCJIOTHI.
3anuwume nabriooenus:
1.
2.
3.
Hanuwume ypaenenus peaxyuii nonyuenus cuopoxcuoa meou(ll) u oxcuoa meou(1l):
1.
2.

BbIBO/: (Kakoii Crioco6 Mosy4eH s OKCUIA UCTIONb30BAIH)

OnpIT 2. CBOCTBA KHCJIOTHBIX OKCH/IOB M MOJIyUeHHEe KUCJIBIX coJei

Buvinonnenue onvima:

1. B npobupky HanelTe 1-2 Ma pacTBopa rUAPOKCUIA KATBIIHSL.

2. [IpomyckaiiTe yrieKUCbIi Ta3 JI0 MOSBICHUS JISTKOW MYTH, 3aT€M ITPOJIOJKHUTE MPOITYCKaHUE JI0
VCUE3HOBEHHMS OCAIKA.
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Sanuwume nabaodeHus:
1.
2.

Hanuwume nazeanus NnoJlYy4€HHbIX coneil

Hanuwume ypaenenus peaxyuii, Komopvle nocied08amenbHo Habaooaeme npu nponycKaHuu OUOKCUoa
yenepooa (uz annapama Kunna) uepes pacmeop cudpokcuda Kaivyus. obpazosanue cpeouell coiu, d
3amem KUCLOU CONU:

BbiBoa:  (kakoe CBOWCTBO  KHCIOTHBIX  OKCHIOB  HM3YYWIHM, KAaKOM CIOCOO  TONydeHHs ~KHCIOH  COJH
HCTIOJTH30BAJIH )

OnpiT 3. CBoOlicTBa KHCJIOT
Buvinonnenue onvima:
1. B npoOupKy OMECTUTE HEMHOI'O CYXOro KapOOHAaTa KajbI[Hs.
2. Haneiite B mpoOupky 1-2 Mi1 pacTBOpa COJISTHOM KHCIOTHI
Sanuwume naburooenus.
Hanuwume ypasnenue peakyuil 83aumooeticmeusi KapooHama Kaavyusi ¢ COJISIHOU KUCIOMOLL.

BbIBO/: (kakoe XuMUECKOE CBOHCTBO KHCIIOT HAGIIOIATH)

Onpbit 4. [Tosrydyenue u cBoiicTBa aM(pPOTEPHBIX TMIPOKCH/IOB

Buinonnenue onvima:

1. B npoOupky Haneiite 2-3 Ma pactBopa conu 1uHka(ll) u npubasnsiite no kamisiM pacTBop
THJIPOKCHA HATPUS 10 BBITTAJICHHUS OCAJIKA.

2. Ilomy4eHHBIH 0cajloK pa3ieinTe Ha JBE YacTH.

3. UcnblTaliTe MOIy4YeHHbIN 0CaJOK Ha paCTBOPUMOCTD B KMCIIOTE U IIEJIOYH.

Hanuwume ypasnenus peaxyuui nonyyenus euopoxcuoa yuuxa(ll) u ypasnenus, ooxazvisarowue ezo
amgpomeprocmun:

1.

2.

3.

Bosvmume 0se npobupku.

3anuwume nabnrooenus:

1.

2.

3.

BoiBoa: (KaKI/IM Ccroco0OM  TONMy4Yalmu  THUAPOKCHI W Kakhe  CBOWCTBa  aM(pOTEpPHBIX  THAPOKCHIIOB

Ha6mo,uam/1)

Omnbit S. ITosryyeHne 0CHOBHBIX COJIei
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Buinonnenue onvima:
1. K pactBopy xnopuaa xobanbra(ll) mo6aBpre HEMHOrO rHIpokcuaa Hatpus. OOpasyercs

0CaJ0K CHUHETO I[BETA.
2. Ilpu nanpHeimem 100aBJICHUH B CTaKaHUYMK pPacTBOpa T'MIPOKCHAA HATPUsS IMOJTy4yaeTcs
0casioKk pPO30BOTO LBETA.

3. Ilpu cTossHUU Ha BO3IyXe PO3OBBINM OCATOK MOCTEIIEHHO TEMHEET BCIICJICTBUE OKHCIICHHUS
€ro KUCJIOPOJOM BO3TyXa.

3anuwume nabarooeHus:

1.

2.

3.

Hanuwume  ypaenenus peaxyuii  nonyuwenuss ocnosnou coau COOHCI  (nazosume ee) u eé

g3aumooeticmsue ¢ Wénioublo u KUCIOMOU:

1.

2.

3. .

BbiBoa: (kakoil croco0 moixydeHusi OCHOBHOM COJIM MCIIOJIb30BajiM, KaKHe CBOMCTBA OCHOBHBIX COJIEH

HAOJTI01AITH )

3aunarue 3.
AyautopHasi padoTa: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKU

Crtpoenue aToma.

[lepeuncnrure OCHOBHBIE M10JIOKEHHSI KBAHTOBO-XUMUYECKON TEOPUU CTPOEHUS aToMa.
UYTo Ha3BIBAIOT aTOMHOM OpOUTAIIBIO?
Kak M0>xHO n300pa3uTh aTOMHYIO OpOHUTAaJb HA TNIOCKOCTH?
Kakwue Bunbl opouraneii Bol 3Haete? Kakyro ¢popmy oHU UMEIOT?
CKOJIBKO 3JIEKTPOHOB YMEIIAETCsl Ha OpOUTANIN KaXa0ro Buja?
KakoBa BMECTUMOCTD KaXk10T0 YPOBHS?
Hanummure snexTpoHHyto popmyiy, XapakTepHu3yollyto cTpoeHre aroma cBuHua? [loguepkuure
BAJICHTHBIN YpOoBeHb. CKOJIKO 3JIEKTPOHOB HAXOAUTCS HA BaJIEHTHOM YPOBHE?
Kakwue cBoiicTBa MposBISET CBUHEI: METANINYECKUE UIIM HEMETaJuInYecKue?
Hepnozmqeclclm 3aKOH M NepUoAnYecKas cucTeMa XumMmu4eckux diementoB /.. Menaeneesa.
Chopmynupyiite [lepunonnueckwnii 3akon J1.1. Menneneesa.
B uem 3akmtouaercs pusnueckuii cmpica [lepuoanueckoro 3akoHa?
Kak no nepruoay uzmensitorces paauycsl anemenTos? [lo rpymnme?
Yro Ha3pIBaIOT MOTEHIMAIOM HOHU3aLnu d1eMeHTa? CpoACTBOM K IEKTPOHY? DIEKTPOOTpHULIa-
TEIbHOCTHIO?
Kak »3Tu XapakTeprucTuKi aToMa U3MEHSIOTCS MO rpyIie nepuoanyeckon cucreMsl? 1o nepuony?
Kakoe nonoxeHne 3aHuMaeT cBUHEL B epuoandeckoi cucreme? C 4em coBIafaeT HOMep Mepu-
ona? Homep rpynnei? B kakoii moarpynmne HaxoauTcsi CBUHEL?
7. Kopotko oxapakTepusyiiTe cBoiicTBa cBuHIA. Hanumure Gpopmyiy ero Beicuiero okcuaa. Kakoi
XapakTep NPOSIBISAET 3TOT OKCUL?
[To xakoMy mpHU3HAKY TPYIIIBEI 3JIEMEHTOB JIEJSAT HA TVIaBHYIO U TOOOUHYO?
9. Tloyemy XpoMm U cepa HaXOIATCS B OJHOU IPYIIE, HO Pa3HBIX MOATpyHmax?

Tecm 2

NoakowhE

<o

el N S

oo

®

3ansrue 4.
AynuTopHasi padoTa: rpynmnoBoi onpoc, pemeHue 3a1a4 y 10CKH
XuMH4YecKas CBf3b
1. Kakue TUIIBI XUMHYECKOH CBSI3U BBI 3HaeTe?
2. Kakwue 3 HUX TPOSIBIISIIOTCS B MPOCTHIX BemecTBax? B ciioHBIX?
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OObsicHUTE MEXaHHU3M 00pa30BaHUsl HOHHOM CBSI3U Ha MPUMEpPE XJIOpUJIa HATPUSL.

Kaxkue cBsi31 Ha3bIBAIOT KOBAJICHTHBIMU?

5. Kakue mexann3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsi3U BbI 3HaeTe? Kak onu peanusyrotcs? [Ipuse-
JUTE IPUMEPHI 00pa30BaHUS KOBAJICHTHON CBSI3H [0 OOMEHHOMY MexaHu3My. [1o qoHOpHO-
aKIENTOPHOMY.

6. Kak oTnu4uTh KOBaJCHTHYIO MOJIIPHYIO CBSI3b OT HOHHOM?

7. Kakwue CBsI3M Ha3bIBAIOT G-CBA3IMH? T-CBsi3siMu? Kak oHn oOpasyrotcsa? Kakue cBsizu o0pa3yrorcs
nepBbIMU?

8. Kaxkue cBs3u Ha3bIBalOT BOAOPOAHBIMU? B Kakux coenuHeHusix oHu peanusyrorcs? [Ipuseaure
MIPUMEPBHIL.

9. Kakue cBsi3u 00pa3yroTcs B BElIECTBAX MOJIEKYJIspHOro crpoenus? [lepeuncnure Bubl cBs3eit

Ban nep Baainsca.

&

3austue 5
AyauTopHasi padora: rpynmnoBoii onpoc, pemenne 3a1a4 y 10CKu
«MeToa BaJICHTHBIX CBSI3ei»

CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI TEOPUH BAJICHTHBIX CBSI3EH.
2. KakoBo mpocTpaHCTBEHHOE MOJIOKEHUE BOKPYT HEHTPATBLHOTO aTOMa MOJICKYJIBI IBYX, TpEX, de-

ThIpEX, IMATH, IIECTH dIEKTPOHHBIX Hap?
3. CdopmynupyiiTe OCHOBHBIC ITOJIOKCHIS MOJICITH THOPHIN3AIUNA ATOMHBIX OpOUTaNIel sl 00BsiC-
HEHUS MPOCTPAHCTBEHHOW KOH(MUTYpAIIH MOJIEKYJI.
KaKkoBO MPOCTPaHCTBEHHOE TIOJIOKEHHUE B aTOME SP-, SP-, SP3- THOpUIHBIX opOnTaeii?
Kakoii tun rubpuauszanuu opOuTaneld HEHTPaJbHOro aroma Hauboyiee BEpPOATEH IS MOJIEKYI
CHa, NHs, H20; BH3, BeF»,?
6. OOwscuuTte pasnuune crpyktyp mMoiekyn BCls u NCls .

Koumponvnas paboma

=

o s

3ansaTue 6
AyauTopHasi padoTa: rpynnoBoii onpoc, pemenune 3a1a4 y 10CKU
«MeTtoa MoJIeKYJISIPHBIX OpOMTAJIeii»
1. Cdopmynupyiite OCHOBHBIE MTOJIOKEHHS TEOPUH MOJICKYJIIPHBIX OpOUTAIEH.
Kakue opOutanu B aToMe IPUroJHbI 17151 00pa30BaHUs G-CBsI3€i?
3. TloctpoiiTe SHEPreTHYECKYIO AUarpaMMmy M paclpeelnTe IEKTPOHBI IO OPOUTAISIM  MOJICKYJIBI
Bojtopoza. Mona Ho*. OMHAKOB Jiv TIOPSIZIOK CBsA3K B OTUX vacTuiax? Kakas u3 Hux ycroitunsee?
4. TlocTpoiiTe 3HEPTeTUYECKYIO UarpaMMy U paclpeieauTe JEKTPOHbI IO OPOUTANIIM MOJIEKYJIbI
N2. Paccunraiite mopsaok cBs3u B MojeKyje. YTo MPOU30MIET, €Clii Y MOJIEKYJIbl OTHATh OAMH
aneKkTpoH? byaeT nu Takas yacTuna ycToOMunuBOit?
5. TloctpoiiTe sHEPreTHUecKyIo AuarpamMmy M paciupeesIuTe MEKTPOHbI 0 OPOUTANIAM MOJIEKYJIBI
F.. Paccuuraiite mopsaok CBs3M B MOJIEKYJIE.
Konmponvnasn paboma

N

3ansaTue 7
AyauTopHasi padoTa: rpynmnoBoii onpoc, pemenne 3a1a4 y 10CKH
«OCHOBBI XUMHY€CKOI TEPMOJUHAMHUKHN»
1. Dk30 u 3HIOTEpMUYECKHE peakuu. DHTanbnus. [IpaBuiia HanucaHUst TEPMOXUMHUYECKUX peakiuid. 1
3aKOH TCPMOJUHAMUKH.
2. CrannaptHas TemaoTa oopa3oBanus BemecTB. @yHKunuU cocTosHus. 3akoH ['ecca. Crnenctsus u3
3akoHa ['ecca. TeroBo# A3 (HEeKT XUMUIECKOMN peaKIIiu.
3. DuTponus kak (pyHkuusa coctosgHus. Cnencrsus u3 3akoHa ['ecca. DHTponuUs peakiuu. 2 3aKOH
TEPMOIWHAMUKHU.
4. Dueprus ['nb0ca kak KpuTepuit CaMONPOU3BOIBHOCTH MPOIIECCa.

3ansTue 8
AyautopHasi pabora: Jlaboparopuasi padora

«OKHCANTENbHO-BOCCTAHOBHUTEIbHbIE pPeakmumn»
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eab padoThbl: TPOBECTU KAUYECTBEHHBIC OIbBITHI, PACKPHIBAIOIINE OKUCIUTEIIbHBIE U BOCCTAHOBUTEIIb-
HBbIE CBOMCTBA OTACIHLHBIX BEIIICCTB;

- HAYYUTHCS COCTABIATH OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIMU METOJIOM HOHHO-3JIEKTPOHHOTO
OanaHca v OIpeeNITh BO3MOXHOCTh UX MPOTEKAHUS.

TeopeTnyeckasi 4acThb
Okucnumenvno-eoccmanosumenshule peakyuu (OBP) —sto

Cmenenb OKUC1eHUA — 3TO

Onpenennure CTENICHb OKUCICHHSI XUMUYECKIX DJIEMEHTOB:

PbO2, KCIOs, CrCls;, Ca(HSO4),, KMnQO4, CO2, CoH2, NaCr.07, H0..
[Tporiecc MOBBIICHUS CTENIEHN OKUCICHUS — 3TO
HpOHeCC IIOHMXXCHUA CTCIICHU OKUCJICHUS — 3TO
Okucnumens -

Boccmanoseumens -

Kakue 13 yka3zaHHBIX BEIECTB MPOSIBISIIOT TOJBKO OKUCIUTENbHBIE, TOJIHKO BOCCTAHOBUTEIbHBIE,
KaK OKHCJIUTEJIbHBIC TAaK U BOCCTAHOBUTEILHBIE CBOMCTBA (32 CUET aTOMa MOJAUYEPKHYTOTO JIEMEHTA):

KMnO;y - 7 MnO:> - 7 NaxSOs - o Kl - X
PHs - ; NaS - ; V20s - ;  HNOs - ;
Knaccudukanus OBP:
1.
2.
3.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIM MMOTEHIMAN (CTaHIAPTHBIN A1eKTpoAHbIM noteHuuan, OBII,
0
¢) -
UeMm nonoxkutensuee BenunurHa OBII, Tem 6onee
CBOMCTBA MPOSIBISIET dhopwma;
Uewm otpunatensaee Bennurna OBII, Tem Gonee
CBOMCTBA MPOSIBISIET dbopma;

Onexrpoasmxkymas cuna (3/1C) OBP onpexnensiercs no ¢popmyie
Hamnpasnenue nporekanuss OBP onpenensier BenuunHa ,
peakus BO3MOKHA, €CIIN
Th npu pabome c kuciomamu u wienovamu?

3KCHepHMEHTaJIbHaﬂ 4acTb
Peakuuu MEKMOJICKYJIAPHOIo OKHCJICHUA-BOCCTAHOBJICHUA

OnpIT 1. OKHCIUTEIbHBIE CBOICTBA NnepMaHraHaTa KajJdus B Pa3/IMYHLIX Cpeaax

[lepmaHraHaT-uOH NPOSIBISET T.K. ,
BOCCTAHABIIMBAETCS /10 (Hanuwiume o0pasyromuiics UoH U e20 OKpPacky).
1 B kucnoii cpene
2 B HEUTPAIILHOH CcpeJie
3 B LIENIOYHOM cpene .
Hanuwume ypasuenus peaxyuu, paccuumatime I/[C peaxyuii, 803MOMCHOCMb NPOMEKAHUS
peaxyuu:
1. B xucnoii cpene peakuus MpoTEKaeT 1o CXeMe:
KMnOs + NaSO3 + HxSOs — MnSOs +K:SOs + NaSOs + H0
Hanuwume peakyuro 8 UOHHOM 8uoe:
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noocuumatime MamepuaibHulll OAIAHC:

MnOg4 + —  Mn?* + (mporecc )

SOs* + — SO4* + (mporecc )
Halloume HaumeHvbulee 0OWee KpamHoe, nodbepume Kodhuyuenmol, Hanuwume peaxyuro 8 UOHHOM
gude ¢ yuemom Ko3¢phuyuenmos:

paccmasbme Ko3@puyueHmsi 8 MOLEKYIAPHOM YPAGHEHUU.
Buinuwume 3nauenus cmanoapmuvix 31eKmpoousbix nomenyuanos, paccuumatime 3/C:

OKHUCJIATES, 9° ( ) =
BoccTanoBuTens @° ( )=
OC =

2. B HelTpaibHOM Cpesie peaklus MPOTEKAET MO CXEMe:
KMnOs + NaSO3 + HO — MnO, + NaSOs + KOH
Hanuwume peaxyuro 8 UOHHOM BUOE:.

noocuumatime MamepuaibHulll OAIAHC.

MnO4 + —  MnO: + (mporecc )

SOz* + — S04* + (mporecc )

Hauoume HaumeHvuiee obujee Kpamuoe, nodbepume KOIPhuyuenmol, Hanuwume peaxkyuro 8 UOHHOM
sude ¢ yuemom Ko3¢phuyueHmos:

paccmasbme Ko3phuyuenmsl 8 MOJLEKYAAPHOM YPAGHEHUU.
Buinuwume 3nauenus cmanoapmuuvix 31eKmpooHbix nomenyuanos, paccuumatime 3/C:

OKHCIIUTEI, 9 ( )=
BoccTanoBuTens P ( )=
ONC =

3. B menodHo# cpese peakius IpoTEeKaeT 1Mo CXeMe:
KMnOs + NaSOz + KOH — KoMnOs +K3SOs + NaSOs + H20
Hanuwume peaxyuro 8 UOHHOM 8uode.

noocuumatime MamepuaibHulll OAIAHC:

MnOg4 + —  MnOys + (mporecc )

SOz* + — S04~ + (portecc )
Hatloume HaumeHvuiee obujee Kpamuoe, noobepume KodIpduyuenmol, Hanuwume peaKyuro 8 UOHHOM
suoe ¢ yuemom Kodghuyuenmos:.

paccmagbme Ko3ppuyuenmvt 6 MONEKYAAPHOM YPAGHEHUU.
Buinuwume snavenusi cmanoapmmuvix 21eKkmpoonsix nomenyuanos, paccuumatime 3/C:

OKHCIIUTEIIS, 9° ( )=
BocctaHoBuTens @ ( )=
3IC =

BeiBoa: (kak BiMseT cpena Ha npotekanue OBP, 3akimtouenue 06 OKUCIUTENTbHON CIIOCOOHOCTH
NepMaHraHaT-noOHa B Pa3HbIX CPellax)

Onpit 2. OKHCINTEIbLHO-BOCCTAHOBHUTE/IbHbIE CBOWCTBA COeIUMHEHHI 3J1€MEHTOB,
HAXOASIIUXCS B MPOMEKYTOUYHOI CTeneH! OKUCJIeHUsI

B HuTpuTe HaTpus a30T HAXOAUTCS B CTENEHU OKUCIIEHUS, I0ATOMY
MIPOSIBIIIET CBOMCTBA

Banuwume nabnooenus:

1
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2

1. Peakuust mpoTekaer 1o cxeme:
KMnOs + NaNO; + H;SOs — MnSOs +K;SOs + NaNOs + H0
Hanuwume peaxyuio 6 UOHHOM GUOE.

noocuumatime MamepuaibHulll OAIAHC:

MnO4 + —  Mn?* + (mpowece )

NO2 + — NOz + (mportecc )

Hatloume HaumeHvbulee 0OWee KpamHoe, nodbepume Kodhuyuenmol, Hanuwume peaxyuro 8 UOHHOM
sude ¢ yuemom ko3¢ huyuenmos:

paccmasbme Ko uyuenmovl 8 MOLEKYIAPHOM YPABHEHUU.

2. Peakuust IpOTEKaET M0 CXEME:
KI + NaNO2 + HSOs — Il +KxSOs + N2 + H20
Hanuwume peaxKyuro 8 UOHHOM Guode:

noocuumatime MamepuaibHulll OAIAHC:

I + - I + (mpouecc )

NO2 + — NO3 + (mponecc )

Hauoume HaumeHvuiee obujee Kpamuoe, nodbepume KOIPhuyuenmol, Hanuwume peaxkyuro 8 UOHHOM
sude ¢ yuemom Ko3¢phuyueHmos:

paccmagvme Ko3ghduyuenmol 8 MOJLEKYIAPHOM YPAGHEHUU.

BoiBoa:  (oOwsicHuTe  HaOMIONEHUS; B KAKOM  CIlydae  HUTPUT-UOHBI  TPOSIBISIOT
BOCCTaHOBUTEJIbHBIE, B KaKoM — OKHUCJIUTETIbHBIC CBOWCTBA,
oyemy)

Peakuum 1ucnponopuuoOHMpPOBaAHUS

OnbIT 3. B3anmoaeicTBHA 02 ¢ LIEJT0YaAMH
Peakuus nporekaet no cxeme:

Ih + KOH — Kl +KIO; + H0

Hanuwiume peaKkyuro 6 UOHHOM 61/[08.'

noocuumartime MamepuaibHvlll OALAHC:

2 + - I + (mporecc )

I + — 105 + (mporrecc )

Haloume HaumMeHvbuiee 0OWee KpamHoe, nodbepume Kodhuyuenmol, Hanuwiume peaxyuro 8 UOHHOM
sude ¢ yuemom Ko3¢huyueHmos:

paccmasbme Kod@puyuenmvi 8 MONEKYIAPHOM YPAGHEHUU.
BbiBoa: (kakue CcBOWCTBA MpOSIBISIET MOJIEKYJSIPHBIM HOJ, TMOYeMy peaklus Ha3bIBaeTcs
JUCIIPONIOPLIUOHUPOBAHUEM )

Peakuum BHYTPHMOJIEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHHUS
OmnbiT 4. Tepmuueckoe pa3jioxkeHHe MEPMAHIAHATA KAJTHA
3anuwume nabniooenus:
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Peakiuus mpoTekaer nmo cxeme:
KMnO;s; — KoMnOsz +MnO2 + O
paccmasbme CcmeneHu OKUCIAeHUs AMOMO8 XUMUYECKUX O9JeMeHmOos, noocuumaime MamepudaibHbulil
bananc:

Mn*’ + —  Mn*® (mmpouece )
Mn*7 + —  Mn* (mpouecc )
0 + — 02 (mponecc )

00vbeduHUme  00UHAKOBblE NPOYeCccvl, Haudume HauMeHbliee obujee Kpamuoe, noobepume
Ko3¢hhuyuenmoi:

paccmasvme KO3PDuyueHmvl 8 MOJIEKYIAAPHOM YPAGHEHUU.
BriBOa:

Pewenue konmponoHoit padomot
3anaTue 9
Py0esxxnasn koHTpobHast padora Nel

MoayJas 2 (2 cemectp)
3ansaTne 1
AynuTopHasi paboTa: rpynmnoBoii onpoc
Teopust Bepuepa. HomeHk/1aTypa KOMILIEKCHBIX COCANHEHM I

1. Teopuss Bepnepa. IlonsTne KomIuieKcooOpa3oBarTelns, JHraHId, KOOPAMHAUOHHOTO
yuciaa. BHyTpeHHssI n BHewmHssA cdepa. 3apsia KOMIUIEKCHOIO MOHA M LeHTpasibHOro aroma. Mcropus
OTKPBITHS] KOMIJIEKCHBIX COEJTUHEHUIA.

2. Hanummre ¢opmynbl KOMIUIEKCHBIX coennHeHui: rekcanuanodeppar(ll) kamus, xmopun
terpaaMmMuuMenu(ll), rerpaammunnnatuna(ll). Hanumure ypaBHeHus iuccolMaliuy 3TUX COEAMHEHUN B
BOJIHBIX pacTBOpax.

3. K xakuMm TuaM KOMIUIEKCHBIX COeUHEHUN oTHOCATCS rekcannanodeppat(ll) xamus, ximo-
pun rerpaammuamMenn(ll), rerpaammuamnaraaa(ll)?
4. Kakue cBsi3u peam3yroTcsi B KOMIUIEKCHBIX COSTMHEHUSX ?
S. Ha3zoBute 1eHTpalibHBI HOH B KOMIUIEKCHOM coeluHeHuu rexkcanuatogpeppar(ll) kamus.
YeMy paBHO KOOPIMHAIIMOHHOE YUCIIO XKeJle3a B 3TOM COCIHHEHUU?
6. Hucconnanus KC 1o TUIy CUIbHBIX 3JIEKTPOIHUTOB.
3ansaTue 2

AynutopHas padora: JlaGopaTopnas padora Ne3
«KommiekcHbIe coeAnHEHUD)
Leanb padoThi: H3yueHHEe ABIECHUN KOMIUIEKCOOOpPa30BaHMs, CBOMCTB PA3JIMYHBIX KOMILJIEKCOB.

Teopernyeckasi 4acThb
Komnnexcnoimu coedunenuamu  Ha3bIBAIOT

B KOMIIIEKCHOM COE€IMHEHNH BBIIEISIOT u cepsl.
Buyrpennsis cepa coctout u3 , BOKPYT KOTOPOTO
TPYIIUPYIOTCS MOHBI I MOJIEKYIIbI, KOTOPbIE HA3BIBAIOTCS
qI/ICJ'IO JIMTAHAO0B B KOMIIJICKCE HA3bIBACTCs
Komnnexcooopazosamenem Ha3bIBACTCA
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KoMrutekcHbie coeqMHEHUS TTOAPa3ACIIIIOTCS Ha , u
KOMILIEKCHI.

2+
Kommuiekc ¢ monokuTeNnbHbIM 3apsiIoM Ha3bIBACTCS . Hanmpumep: [Cu(NH3),4] , ¢

OTPHUIIATEILHBIM 3apsIOM — , HaIpuUMep: [Cd(CN)4]2_, C HYJICBBIM 3apsJIOM —
, Hanipumep: Fe(CO)s.
JIurangamMum MOTYT CITy>KUTh

HaszBanue coneit mo Mex1yHapoaHOM HOMEHKIIATYpE:
[Zn(NH3),]Cl,
Ks[Fe(CN)e]
[Ni(CO)4] -

KommiekcHble COCIUHECHUA SABJIAIOTCS QJICKTPOJIUTAMU U JTUCCOLIUUPYIOT

Ha
[Ni(NH;)s]Cl, =
KoMILIeKCHBIE HOHBI B PACTBOPAX BEAYT ce0s KAk SIEKTPOJIUTEL U
JUCCOLUUPYIOT , HarIpumep:

. o+
[Ni(NHz)e] =
yCTOﬁ‘IHBOCTB KOMIIJICKCOB MOKHO OLICHUTH C ITIOMOIIBKO 3aKOHA HeﬁCTBYIOMHX Macc, BI)Ipa3I/IB
COCTOSIHME PABHOBECHS C ITOMOIILI KOHCTAHTHI PABHOBECHS, HA3BIBAEMOIA

. +2 .2 . 2
Jlns peakuun obpasosanus nona [Ni(NH;)g] B pactBope Ni "+ 6N Hs= [Ni(N H3)6]+
KOHCTAaHTa YCTOMYMBOCTH MMEET BBIPAYKEHHE:

JKCNepUMEHTATbHASA YaCTh

OIIBIT 1. AHWOHHBII KOMIUIEKC (TETPAMOJJOBUCMYTAT KAJINS)

Buinonnenue onvima:

1. B npobupky k 3-4 KarisiM pacTBopa XJI0pHaa BUCMyTa MpUOaBUTh 110 KaIUIsIM pacTBOP MOUIA KaJlus
JI0 BBINIAJICHUSI TEMHO-0YpOro ocajka Houja BUCMyTa. PacTBOPUTH 3TOT 0Ca0K B U30BITKE pacTBOpa
MO/ KaJHsl.

3anuwume nabnoOeHus:

Hanuwume ypasnenue nabniooaemoti peakyuu uoouda ucmyma ¢ u3061mkom uoouoa Kaius:

BbIBO: (KaKoii crioco6 Mmosy4eHus KOMILIEKCHON COJIM HCTIONb30BAJIN )

OIIBIT 2. THIPOKCOKOMIIIEKCDI

Buinonnenue onvima:

B Tpu npoGupku moMecTHTh pa3feibHO pacTBOpHI coieil muHka, xpoma (III), amomunus u B
KOKAYI0 U3 HUX J100aBUTH IO KaruisiM pacTBop Ienouyd. HaGmionaTe BHavane BBINAJE€HHE OCAAKOB, a
3aTeM MX paCTBOPEHUE B U30BITKE HIETOYH.
3anuwiume nabnooenus:
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Hanuwume ypaenenus peaxyuii:
1.

2.

3.

BoIBoa: (kK KaKOMy THITy OTHOCSITCS TTOJTyYSHHBIC KOMIUICKCHBIE COJTH)

OIIBIT 3. KATUOHHBIN KOMITJIEKC

Boinonnenue onvima:
[Tomyunts ocanok ruapokcuaa nukens (1), BHecss B mpoOupky 3-4 karu pactBopa cyiibdara
HUKEJS ¥ Takoi 00BbeM pacTBopa enkoro Hatpa. K ocanky m006aBuTh 5-6 Kamenb pacTBOpa aMMHUaKa.

2+ o
CpaBHI/ITL OKpaCKy MOHOB Ni B pacTBOpEC cynL(baTa HUKCJISL C OKPACKOU TTOJIYUCHHOT'O paCcTBOpPaA.

Sanuwume nabarooeHusA:

Hanuwume ypasnenue peaxyuu:

BoiBoa: (kK KaKOMy THITY OTHOCSITCS TTOJTyYCHHBIC KOMILICKCHBIC COJTH)

OIIBIT 4. KOMIUIEKCHBIE COEMHEHMA B PEAKIIMAX OBMEHA

Bwvinonnenue onvima:
B npobupky k 4-5 xamisim pactBopa cyibdara Meau 100aBUTh TakoW ke 00bEM pacTBopa
xommuiekcHoi comu K,[Fe(CN)g].

Sanuwume HabarooeHuA:

Hanuwume ypasnenue peaxyuu:

BeiBoa:

3ansTue 3
AynuTopHasi padoTa: rpynmnoBoi onpoc, pemeHue 3aaa4 y 10CKH
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Onucanue KOMILIEKCOB C MO3UIUI TEOPUU BAJEHTHBIX CBsA3eil
Kakue cBs13u peanu3yroTcsi B KOMIUIEKCHBIX COEIMHEHUSX?
ITo xakomMy MexaHHU3My OHU 00pa30BaHbI?
KTo sBsIeTCS aK1IeNTOPOM B KOMIUIEKCHBIX COEINHEHUSX?
ChopmynupyiiTe OCHOBHBIE TIOJIOKEHUS TEOPHUM BAJCHTHBIX CBSI3eH M OOBSICHEHUA
obpazoBanus u ctpoenust KC?
Uem 00BsicHAETCSI 0c00asi CKIIOHHOCTH d-3i1eMeHTOB K oOpa3zoBanuio KC?
Kakume Tunmpl ruOpuau3anuu  BCTPEYAOTCS B KOMIUIEKCHBIX — coeauHeHusx?  Kakum
MHOTOTpaHHUKaM OHU COOTBETCTBYIOT?
Kakue npoctpanctBennsie koHpurypauun KC MoryT cooTBeTCTBOBATH AMAMAarHUTHBIM HOHAM C
xondurypanueii d'°, d®, d®? Bayrpu- nmm Bremaeop6uTansabie 3t KC?
CocraBbTe ypaBHEHHE peakiuil B3aumoneicTBus amdotepHoro ruapokcuaa xpoma (lIl) c
KHCIOTaMU U 1ienoyamu. Kakue KaTHOHHBIE W aHUOHHBIE KOMIUIEKCHI MPH 3TOM MOTYT
oOpa3oBaThCs?
Ucnone3ys mMeron BC, o0bsicHUTE CTpOEHHE 3TUX KOMILIEKCOB, YUUTHIBAsl, YTO MAarHETU3M HX
OTBEYAET TPEM HECIIAPEHHBIM IEKTPOHAM.
Pewenue mecma

3ausrue 4
AyautopHasi padoTa: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKU

Onucanue KC ¢ no3uumii TeOpuu KPUCTALINYECKOT0 MOJIs
OcCHOBHBIE TIOJIOKEHUS TEOPUH KPUCTATUINYECKOTO OIS,
Paciiennenue opOuraneil B OKTadApUIECKOM MOJIE JINTaH/I0B.
Pacmiennenue opOuTasneit B TETpadIpuiIeCKOM T0JI€ JTUTaH IOB.
[TapameTp pacuieryieHus: ¥ SHEepPrus CTabUIN3aluy KPUCTAJUTMYECKUM TOJIEM JINTaH/I0B.
CnextpoxuMuyeckuil paa. JIuranpl CUIBLHOTO U €J1a0OTO MOJIS.
Marnuthsbie cBoiictBa KC ¢ nmo3uiuii Teopuu KpucTasinyecKoro mosisl.
[BetHocTh coenunenuit KC ¢ mo3umuii Teopun KpUCTAUTMYECKOTO TOJIS.
Jns nona rekcaakBatutana (l1l) onpenenutes DCKII, MaruutHbie CBOMCTBA U LIBETHOCTH ITOTO
KOMILJIEKCA.
Pewenue konmponvnoil pabomul

SausaTue 5
AyautopHasi pa6oTa: rpynmnoBoii onpoc, pemeHue 3a1a4 y 10CKU

Metoa moJgiekyasipabix opourtaseil B onucanun KC (Teopus moJist 1uranaion)
OcHoBHble niosoxxerus: TTII
DHepreTUyeckas JuarpaMma Jijisi OKTadApUIeCcKoro KOMILIEKca
ITapamerp pacmernenus B TI1JI
Marnuthsbie cBoiictBa KC ¢ mozuruit TI1JI.
LBeraocts coequuenuii KC ¢ mo3ummit TT1LJI.
JlocTronHcTBa METO/IA.

3ansaTue 6
AynuTopHasi padoTa: rpynmnoBoi onpoc, pemeHue 3a1a4 y 10CKH

XuMHYecKoe paBHOBecHe B pacTBopax, cogep:kamux KC
Xumnueckoe paBHoBecue. KoncranTta paBHoBecus. Koncranta Hectoiikoctu KC B pactBOpe.
Koncranra ycroitunBoctu KC.
Crynenyatas nucconuanusa KC.
Peakuuu 3amenieHus TMraHios.
PacTBopeHune u o0pa3oBaHue 0CaIKOB.

3ansaTue 7

AyautopHasi padoTa: rpyninoBoii onpoc, pemeHue 3a1a4 y 10CKU
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Pemenue pacueTHBIX 3a7a4 HAa 00pa30BaHUE M PACTBOPEHHUE OCAJIKOB C 00pa30BaHUEM KOMILJIEKCHBIX CO-
e TMHEHUN

3ansTue 8
Py6Gexnas koHTposibHas padota Ne2

IIpruMepbl KOHTPOJIBbHBIX 3aJaHUI 10 « BBeleHNI0 B CTIeNMAJILHOCTD)
IIpumepsbl TeCTOBBIX 32JJaHUH VISl TEKYIIEr0 KOHTPOJISI 3HAHUI CTY/IeHTOB
MOAVYJIb 1
Tecr 1
Tema: «OCHOBHBIE KJIACCHI COeINHEHUI

Bapuanr 1

1. Kakue u3 MPUBCACHHBIX HUKC OKCUAOB OTHOCATCA K OCHOBHBIM OKCI/II[aM?

A) SO3 b) CaO B)Cr203 I CO JHNaz20
2. Kakue 13 npuBeJeHHBIX OKCH0B B3aUMOJICHCTBYIOT CO IeJI0uaMu?
A) SiO2 b)Al203 B) NO I Cao J1) N2O

3. Kakue 13 npuBeJeHHBIX HUKE OCHOBAHUM SIBIISIFOTCS 1Ie109aMu?

A)KOH b)Fe(OH). B) Mg(OH). TI')Ba(OH). 1) Zn(OH):
4. Kakue u3 mpuBeICHHBIX HUXKE KUCIOT SBJSIOTCS TPEXOCHOBHBIMU?

A)H3 POz  B) HiP207 B) H3AsOs TI') H2SOs  JI) HaPOq

5. AHTHIPUIOM KaKUX KUCIOT siBisiercst P2Os ?
A)H3 PO3  B) HsP207 B)H3PO, I')HPOs 1) H3POas

6.Kakue n3 ykazaHHBIX KUCIOT 00pa3yrOT KUCIIbIE COJTH?
A)H3z PO3  B) HsP207 B)H3PO, TI')H2SOs 1) HaPOas

7. Kakue U3 yKka3aHHBIX COCTUHEHUN OTHOCSTCS K KHCIIBIM COJISIM ?
A)Na;H POs  B) KoHoP207 B) KH SOs T') CaSOs  JI) CaOHNO3

8. Kakas n3 HuxenpuBeIeHHbIX (OpMYJI COOTBETCTBYET XJlopaTy Oapus?
A)BaCl.  B)Ba(OCl), B)BaCl,.O I') Ba(ClOz). 1) Ba(ClO4)2

9. Kakue U3 yka3aHHBIX HIKE BEIIECTB PEarupyroT C COSTHOM KUCTOTOM?

A)Zn B)Cu B)C TI)BaO Mm)SiO: K) AgNO3

10. B pacTBOpe Kakux BEIIECTB JIAKMYC UMEET CUHUHN 1[BET?

A)Na.O B)Cl207 B)BaCl.0 I') Ba(OH): JT) NH3

Tecr 2
Tema: «Ilepuoguyeckuii 3akon J[.M.MenneneeBa. Ctpoenne atoma»

Bapuanr 1

1.CKOJBKO AIIEKTPOHOB HAXOJIUTCS HAa YPOBHE ¢ N=5 ?

A) 2 b) 8 B) 18 )32
2. Kakoit mogypOBeHb 3aMOJHIETCSA B aTOME MOCJIE MOTYPOBHS Sp ?
A) 6s b) 5d B) 4d I) 5f
3. CKOJIBKO TPOTOHOB B SIIpE aTOMa 30J10Ta ?
A) 79 b) 118 B) 197 I') 276
4. CKoJIbKO HEHTPOHOB B spe aTOMa HauboJjee pacpoCTPaHEHHOTO U30TONa BojIbppama?
A) 74 b) 110 B)184 I') 258

5. K kakoMy ceMeifCTBy OTHOCHTCS JIEMEHT C 2IeKTPOHHOM KoHburypanuii ... 4s23d3?
A) s B) p B)d nf

6. KakoBa anextponnast konurypaius nona Ca
A) 3s%3p° B) 3s5%3pf4s? B) 3s? 3p* I') 3s23d?

+2 9
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7. CKOBKO HECTIAPEHHBIX DJIEKTPOHOB COJICPKUT HEBO30YKICHHBIN aTOM Menu ?

A) 2 b) 1 B)3 o
8, Kakyro MakCUMaJIbHYIO BAJICHTHOCTh MOXET MPOSIBIATH JJIEMEHT PEHUIA?
A) 6 b) 2 B) 8 7
9. KakoBa opmyiia BOJOpOIHOTO COSTUHEHHSI SJIEMEHTA C TIOPSIKOBBIM HOMEpoM 157
A) OHjs b) OH4 B) OH2 ') 9H
10. Kakas u3 kucnot siBisieTcst 0ojiee CUIIbHOM KUCIOTOM?
A) cepoBojopoaHas b) ceppass  B) cepnucras I') xnopnas

KonTpoubnas paéora Nel
TeMa « XMMHYECKasl CBA3b»
Bapuanr 1

1. TIpoaHanu3upoBaTh XMMHUYECKYIO CBs3b B BemecTBax: Ho, BeClz, BaCly, H2SOa4.
2. OmpenenuTh CTENEHb OKUCICHUS W BAJICHTHOCTH AIeMEHTOB B coeamHeHusx: HzPOs, HzPOg,
KNO3, K2Cr20s.
Hcronb3ys METO/ BaJICHTHBIX CBS3€H, ONpeeuTh reoMeTpurto MoJiekyisl BeCle.
Hcrnonb3yst METOI MOJIEKYIISIPHBIX OpOUTANICH, ONTUCAaTh XMMHUYECKYIO CBs3b B Mosiekyiie CO.

Hw

Kontpoabnas padora Ne2
Tema «OKUCIUTETBHO-BOCCTAHOBUTEIbHbIE PEaKIMID)

1. VYpaBHATH peakuuyu METOJIOM MOy peaKuil
HNO; + KMnO4 + H2SO4 = HNO3 +2MnS0O4 + K2SO4 + H20.
FeS+HNO3z=Fe(NO3)3+H2S04+NO2+H>0
Clz + NaOH = NaCl + NaClOs + H20
MnSO4 + KBrO3z + KOH = KoMnO4 + KBr+ K>SO4+H20
2. Paccunrarn 9I[C nponecca, CaciiaTb BbIBOJA O BOBMOXKHOCTH €TI0 IMMPOTCKAHUA B IIPAMOM HaAIlpaB-
JICHUU:
H>02 + HCIO =HCI + Oz + H.0
2HJO3 + 5H,0; = J, +50; + 6 H.O

PyGe:knas koHTpoJiLHasi padoTa Nel

BAPHUAHT 1
1. Ha3Bars BeriecTBa u Hanmcathb ux rpaduueckue Gpopmyinsi: Ba(NO2)2, Al2(HPO4)3, CrOHSOq.
2. llpusenure popmynupoBky [leprnoaudyeckoro 3aKk0Ha XUMHUUECKHUX 3JIEMEHTOB B PelaKIMU
JA.N.Menneneesa. Haiinure aromHyto maccy snemenTta Ne 50, mpuBeIuTe 3JIEKTPOHHYIO KOH(UTYpPAILIUIO
3Toro aroma. Mlcrosnb3ys aTOMHbBIE MAacChl pSAJIOM CTOSIILIMX 3JIEMEHTOB, MPEICKAKUTE CBONCTBA 3TOTO
9JIEMEHTA U €T0 COEIUHEHNH.
3.KakoB Tur cBsi3u B MOJIEKYJIax BOJBI, 030Ha, xjopuaa kanbiusa? [louemy? N3o0pasure no metony BC
CTPOEHHE MOJIEKYJIBI BOZBI U HA €€ IPUMEPE MOKAKUTE CYLTHOCTh BOJLOPOIAHOM CBS3H.
4. Haligute MOJNEKYJISpPHYIO MaccCy U INIOTHOCTH IO a30Ty cMecH, cocTosmel u3 50 o0beMHbIX % xJiopa,
25 % - yrnekucinoro rasa , 5% - azora u 20% - cepHUCTOrO rasa.
5. IlpuBenute ypaBHEHUS pEaKIUi CIEAYIOMNUX MPEBPALLICHHI:
Al — NaAlO2,— AlI(OH)z—AICI3 — Al(OH)2Cl—Na[Al(OH)4]
VYKaxuTe yciaoBUs NPOTEKaHUS PEAKIIUN.
6. B mporecce noxy4yeHusi aMMHaka U3 CMECH BOJIOPOJA U a30Ta CO CTEXMOMETPUYECKHM COOTHOILIEHUEM
naBiieHue B peaktope ymnaio Ha 10%. Haitnute coctaB moaydeHHOM Tociie peakiuu razoBoit cmecu ( B %
1o 00BEMY).
7. Kakue conu Ha3bIBarOTCSl HOPMaJIbHBIMU U CPEAHUMHM, CMEIIAaHHBIMU U 1BOMHBIMU. [IpuBenuTe
IIPUMEPBI U METOJBI UX MOITYUECHHUS.
8. JlokaxxuTe, 4TO B CTaHJAPTHBIX YCJIOBUAX OpPOMOBOJOPOJHAS KHCIOTa HE MOXKET BBICTYIATh B Kaue-
CTBE BOCCTaHOBHUTEJIS 110 OTHOLICHHUIO K coequaenusiM sxemneza(lll).
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MOAYJIb 2
Tect Ne3

Tema «OCHOBHBIE 110JI0KEHHS TEOPHH KOMILICKCHBIX COeJUHEHHI»
BAPHUAHT 1

1. Onpenenuts 3apsaa komiekcoodpasosarens Fes[Fe(CN)s]z
Otser: a) 3 0) 4 B) 6 r)2
2. B xakoMm coeiMHEHUH KOMIUIEKCO00pa30BaTellb MPOSBIIAET KOOPAUHAIIMOHHOE YHCIIO paBHOE 67
Otsert: a) KoTiCle  6) [Ag(NH3)2]JCl  B) [Cu(H20)4]SO4H20
3. Vka3arb xummuueckue GopMyibl KOMIUIEKCHBIX COSTUHEHUN:
1. T'mapokcun terpaammuamenu(ll) 2. rexcanunanodeppar meau(ll)
Otser: a) Cuz[Fe(CN)s] ©6) [Cu(H20)4](NO3)2 B) [(Cu(NHz3)4](OH):
r) [Fe(NO)SO4]
4. YkaxuTte coeIMHEHUE, JUIsl KOTOPOro XapakTepHa reomerpuieckas uzomepus. M3o0pasute nuc- u
TPaHC-U30MEPHI.
Ortget: a) [Fe(NO)SO4] 6) [Pt(NHz)2Cl2] B) [Na2TiCle]
5. JleWicTBue KakMX W3 MOHOB BBI3bIBACT BBINAJEHUE OCAaJKa U3 PACTBOPOB KOMIUIEKCOB:
[Pt(NH3)2Clz], Ks[PtClg], [Pt(NH3)s]Cla
Oteet: a) S04 6)Ag" B)OH
6. Wcxons U3 BEMUYMH KOHCTAaHTHl HECTOMKOCTH, YKa)KUTE, KAKOM M3 YKa3aHHBIX KOMIUIEKCHBIX
MOHOB SIBIISIETCSI HAanOoJIee MPOYHBIM. 3alUIINTE YPAaBHEHNE TUCCOIUAIIMNA KOMIJIEKCHOTO HOHA.
Otset: a) [CA(NH3)4]* Kieer. = 1107
6) [CA(CN)4]* Kieer. = 1,4 1077
B) [AQ(CN)2] Kyeer. = 1110721

KonTtpoubnas padora Ne3
Tema «Teopusi KPUCTANINIECKOTO MOJISD)
BAPUAHT 1

1. [aiite onpenenenre NOHITHIO «IIapaMeTp paciierieHus». OT 4ero 3aBUCHUT NapaMeTp paciieryieHus?
OnuHaKOB JIM OH B OKTa3IPUYECKOM U TETPa3IpUUECKOM OKpPY>KEHHUH JIUTaHA0B?

2. TlocrpoiiTe muarapamMmy SHEPreTHYECKHX YPOBHEH 1O TEOPHH KPHCTALUTUYECKOTO TTOJIS JIMTAH/IOB M
MOKaXMTe, Kak 3aceneHsl 0-opOUTamM MOHA-KOMILIEKCOOOpa3oBaTess B clemyrommx caydasx: d’,
OKTa’IpHUECKOe TI0Ne, HU3KOCIHHOBHIH Komiutekc, d’, okTadapudeckoe MOJe, BBHICOKOCITHMHOBBIH
KOMILJIEKC.

KonTtpoubnas padora Ne4
Tema «MeToa BajieHTHBIX cBsi3eii. MeToa Mos1eKy/JISIpHBIX opOuTaIeii»
Bapmuanr 1

1. Mon [Ti(H20)s]** wmeer onmH HecmapeHHBIH d1eKTpoH. M300pasuTh €ro SIEKTPOHHYIO

KOH(UTrypaluio M Ha3BaTh akuentop. KakoBa reomerpuueckas KOHGUIypaus 3TOro Komruiekca?

OTBeT JaiiTe NCXOI N3 METOJIa BaJIEHTHBIX CBS3EHl.
2. TloctpoiiTe PHEPreTHYEcKyIo AuarpaMMy MoJIeKyJsipHbIX opouraneit kommiekca [Co(NHzs)e]Cls.

PyGe:kHas KOHTpPoOJILHAsI padoTa Ne2
BAPHUAHT 1

1. 3axoHunTE MOJICKYJIIPHOC U COCTABBTC IMOJTHOC MOHHOC UM COKPAIICHHOC MOHHOC YPABHCHUA JJIA
PEaKIHii ¢ y4acTHEM KOMIUIEKCHBIX COCTHHEHHIA:

[Cu(NH3)4](OH)2 + H2S =

Co(OH)2 + NH4OH =

Nas[Ag(S203)2] + NazS =
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2. Beruncnuts koHmenTpanuio nonos Kaamus B 0,1 M pactBope Ko[Cd(CN)a], conepaxariiem, kpome
Toro, 6,5 r/mn KCN.

3. Ilpu Kakoi KOHIIEHTpallMd HMOHOB Xsopa HauHercs Beimagenue AQCl u3 0,1 M pacTtBopa
[Ag(NH3)2]NO3, conepxarero 1 Moy ammuaka Ha 1 J1 pactBopa?

4. Tlpousoiiner a1 obOpa3oBaHKe ocaaka Hoauaa cepedpa, ecnu k 1 1 0,01 M pacrBopa KoAg(CN)sz,
conepxamemy 0,02 moms KCN, no6asuts 1:10° moms KI?

5. TlocTpoiiTe 3HEPreTHUYECKYIO AMarpaMmy MOJEKyJIsapHbIX opbutaneii komiiekca Ks[Co(CN)e].
Kakumu cBolicTBaMu 001aJa€T 3TOT KOMILJIEKC C MIO3HUIIUNA TEOPUH OIS TUTAH OB ?

5. YueOHO-MeToqUYecKOe U MHPOPMAIMOHHOE O0ecTiedeHue TUCIUTLINHBI
5.1. IlepeyeHb OCHOBHOIi W JOMOJHUTEIbHOH YuyeOHOH JIMTEPATYPbl, HEOOXOAMMOM 1A
OCBOEHHS THCIUIIHHBI
Ochnognaa numepamypa
1. TlaBnoB H.H. O6mas u Heopranuveckast XuMus [ DNeKTpOHHBIH pecypc]: yuebnuk / H.H.ITaBnos.-
CII6. — Jlanp — 2011, - 496 c. http://e.lanbook.com/
2. Tonb6Opaiix 3.E. COopHuK 3a1a4 1 yrpakHeHni o xuMuu-M.:ACT-Actpens, 2004, 382c.
3. bymix E.b. Obmas xumus. [DnexTpoHHsiid pecypce]: yueonoe mocooue/ E.A.bymsik. — CII6.- JIanp
-2011.-384 c. http://e.lanbook.com/
Jlonoanumenshan numepamypa

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

I'muuka H.JL.. O6mas xumus. - M.: M3-Bo FOpaiir.- 2012.- 898 c.

6. AppmamnukoBa E.M. COopHuK 3amauy 1o HeopraHMdeckod xumuu: yueO. mocobue / E.U.

Appnamnukosa, I'. H.Mazo, M.E.Tamm: nox pea. FO./].TpetbsikoBa - M.: Akanemus, 2010-208 c.

I'mauaka H.JIL.. O6mas xumus. - M.: U3-Bo IOpaiit.- 2012.- 898 c.

AxmeroB H.C. O6mias u Heopranudeckas xumus.-M.: Breicmas mkoina, 2009 |, 742¢

9. Heopranunueckas xumus. B tpex Tomax. /Ilox pen. FO.[.TperbsikoBa. T. 1. -M: Uza. Llentp
«Axanemusy, 2004 r.

10. bepecrosa T.B., Ky3una JI.I'., AMuneBa H.A., Unbscosa P.P. MY 3akoHOMEpHOCTH MPOTEKaHUS
xuMudecknx peakiuif. Y.1. OCHOBBI XMMHYECKOW TEPMOJIMHAMUKUA M TepMoxumun. Y da, PUIL]
baml'V, 2014, 28 c.

11. IIpecc U.A. OcHOBBI 001IEH XUMHH JJII CAMOCTOSTEIBLHOTO 00yUYeHUs.[ DIEKTPOHHBIN pecypc]:
yuebHoe nocooue /M.A.Ilpecc —CII6: Jlans - 2012. -496. http://e.lanbook.com/

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

13. HoBukos I'.11. OcHoBrI 00mieii xumun.- M.:Briciasg mxkomna, 1988, 431c¢

14. AxmeroB H.C., AsuzoBa M.K., bageiruna JI.W. JlaGopatopHble W CEMUHAPCKHUE 3aHATUSA 10
oOmieit u Heopranmueckoi xumuu: Ydu. [locobue-M.: Beicun. k., M3a. Lentp «Axamemus»,
1999 r.

o

o N

5.2.I1epeuennb pecypcoB HHGOPMALNMOHHO-TETeKOMMYHUKANIMOHHOH ceTn « UHTepHET» U
NMPOrpaMMHOro0 ofecrneyeHusi, HeOOXOAMMBIX /IJIsl 0CBOEHHS THCIHIIHHbI

1. DnekrponHas oudmuoreunas cucrema « b bamlVy - https://elib.bashedu.ru/
2. DnekTpoHHas OuONMHMOTEYHas CUCTeMa «YHHBEpCUTETCKas OuOnMoTeKka OHJalH» -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa u3aTeabcTBa «Jlanby - https://e.lanbook.com/
4. DnexTpoHHbIH Katanor bubmuorexku baml'y - http://www.bashlib.ru/catalogi/
5. VuuBepcanbHas ba3bl nmanHbix EastView (Z0CTynm K 3JEKTPOHHBIM HAy4yHBIM JKypHaJIaMm) -
https://dlib.eastview.com/browse
6. Hayunas snextpoHHas Oubnuoreka - elibrary.ru (ZOCTyn K 3J€KTPOHHBIM HAayYHBIM >KypHajiam) -
https://elibrary.ru/projects/subscription/rus_titles open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. ToroBop Ne 104 ot 17.06.2013 .
Jlutienzum 6eccpodnbie
8. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. JIuuensun Oeccpod-
HbIE
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9. Kaspersky Endpoint Security mms Ousneca - Cranmaptasiid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpoxk nelictBus auueHsuu 1o 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License
11. Cucrema nentpanuzoBanHoro tectupoBanus baml'y (Moodle). YHuBepcanbHas o01ecTBeHHAS

munensus GNU

6. MaTepua/jbHO-TEeXHUYECKAas1 0a3a, HEOOXO0AUMAs IJIsI OCYILIECTBJIEHHsI 00pa30BaTeIbHOI0

nmpouecca mo IMCUMIIJINHE

1. yueOHble aynuTOpPUH I
NMpoBeJeHUsl 3aHATHIl ceMU-
HAPCKOro THHA: JabopaTopus
Ne 401 (xumak kopmyc), 1abo-
patopust Ne 421 (xumdak Kop-
myc).

2. yuyeOHasi ayauTopus Aas
NMPOBeIeHUs TPYNMOBBIX U WH-

AUBHAYAIBHBIX  KOHCYJbTa-
nMi:

aymuropust Ne 405 (xumdax
KOpITyC), ayJIUTOPHS

Ne311(xumpak koprmyc), aymau-
topust Ne 310(xumdax koprmyc),
aymuropust Ne 305 (xumdax
Kopryc),

3. yueOHas ayaurTopusi AJs
NpoBeeHNs] TPYNNOBbIX U HH-
JUBHAYAIBHBIX  KOHCYJbTA-
nmii: aymuropust Ne 405 (xum-
¢dak xopmyc), ayautopus Ne311
(xumdak koprryc), ayautopus Ne
310 (xumdax KopIryc), ayauTo-
pust Ne 305 (xumdak kopmyc),
aymuropust Ne 001 (xumdak
Kopmyc), ayautopus Ne 002
(xumdak xopmyc), aynutopus Ne
006 (xumdax Kopmyc), ayauTo-
pust Ne 007 (xumdak koprmyc),
aymuropust Ne 008  (xumdax
KOPITYC)

4. yueOHasi ayauTOpPUS ISl
TeKyllero KOHTPOJISI M Mpo-
MeKyTOYHOM arrecTaluu:
aymuropust Ne 405 (xumdax
Kopmyc), ayauropus  Ne311
(xumdak xopmyc), aynutopus Ne
310 (xumdax Kopmyc), ayauTo-
pust Ne 305 (xumdak kopmyc),
aymuropust Ne 001 (xumdax
Kopryc), ayaumtopus Ne 002
(xumdak koprryc), aynutopus Ne
006 (xumdax kopmyc), ayauTo-
pus Ne 007 (xumdak kopmyc),
aymuropust Ne 008  (xumcak
Kopryc), ayautopus Ne 004
(xumak xopmyc), aynutopus Ne
005 (xumdak kopmyc).

5. nomeuleHusi sl caMoCTOs-

Aynutopus Ne 405
YueOHast Mebenb, yueOHO-HATISIIHBIE TTOCOOMS, TOCKa, HO-
yTOyK, MynpTUMeaua-npoekrop Mitsubishi XD3200U,
aKpaH ¢ anektponpusogoM 300*400cm Spectra Classic.
Aynutopus Ne 311
YueOHast MeOenb, yueOHO-HATIIAIHBIE TOCOOHS, TOCKA, HO-
yTOyK, mpoektop Mitsubishi XD 600U, skpan ¢ 37eKTpo-
npuBogoM Projecta 183*240cm Matte white.
Aynutopus Ne 310
YueOHast MeOenb, yueOHO-HATIIAIHBIE TOCOOHS, TOCKA, HO-
yTOyK, MynpTUMenua-mpoekrop Mitsubishi EW230ST,
skpan HacTeHHbIH Classic Norma 244*183.
Aynutopus Ne 305
YyeOHas MeOelb, yueOHO-HATIISIIHBIC TOCOOMS, JTOCKa, HO-
yTOyK, MynsTUMenua-mpoekrop Mitsubishi EW230ST,
sKkpaH HacTeHHbIH Classic Norma 244*183.
JlaGopaTopus Ne 401
YueOHast Mebenb, yaeOHO-HATIISAHBIE TIOCOOUS, TOCKa, OaHs
BojasHas, Bechl aHanutmueckme Leki B2104(100%0.001 1),
Becsl BK-600 maGopatopubsie (600*0,01 T), cucremHBIH
omox kommbioTepa Pentium 4 2.0A/GigaByte GA-
8LD533/512Mb/4 O.OGb/FDD/ATX. auctumsarop J12-4.
JlaGopaTopus Ne 421
YyeOHas meOenb, ydeOHO-HATIIAAHBIC MOCOOMS, JOCKa, Be-
cet BK-600 ma6oparopasie (600*0,01r)
Ayautopus Ne 001
YuyeOHas Mebeb, yueOHO-HArIISIHbIC TOCOOUS, JT0CKa
Aynuropus Ne 002
YueOHas meOenb, yueOHO-HATIIATHBIE TTOCOOUS, TOCKa
Aynutopus Ne 006
YuyeOHas MeOeb, yueOHO-HArISIHbIC TOCOOUS, JT0CKa
Aynuropus Ne 007
YuyeOHas Mebeb, yueOHO-HArISIHbIC TOCOOUS, JT0CKa
Aynurtopus Ne 008
YueOHas meOenb, yueOHO-HATIIATHBIE TOCOOUS, TOCKa
Aynurtopus Ne 004
YyeOHass MeOenb, y4yeOHO-HAIJISAHBIE TIOCOOMs, JIOCKa,
kommyTtatop HP V1410-24G, nepcoHanbHBIA KOMIIBIOTED
Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb,
19" - 15 m, mkad Hactennsrii TLKGU.
Aynutopus Ne 005
YueOHast MebOenb, y4eOHO-HArJsAHBIE TIOCOOMWs, JIOCKa,
kommbiorep DEPO Neos 470 MD i5_3450/4GDDR/T500
G/DVD+R u monutop ViewSonic 21.5 - 13 mr, mkadp TLK
TWP-065442-G-GY, mkad wmontaxkusii NT PRACTIC
2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14,
mkad HacrenHsii TLK6U.
YurtanbHblii 3271 Ne 1
Hayunslii u yueOnblii ¢ponz, HayuHas nepuoauka, [1IK (mo-
HOOJIOK) - 3 T, Wi-Fi goctyn ansi MOOMITBHBIX YCTPOWCTB,
HeorpannyeHHbli goctyn K ObC u BbJl; xomudecTBo moca-

1. Windows 8 Rus-
sian. Windows
Professional 8
Russian  Upgrade.
Horosop Ne 104 ot
17.06.2013 r. Jlu-
neHsuu  Oeccpou-
HbIE

2. Microsoft Office
Standard 2013
Russian. JloroBop
Ne 114 oT
12.11.2014 r. Jlu-
neHsuu  Oeccpoy-
HBIE

3. Kaspersky
Endpoint  Security
I OmsHeca -
CraHaapTHBIM.
Horosop
Ne31806820398 ot
17.09.2018 T.
Cpox JIeHCTBUS
JIUTICH3UU bi(o)
25.09.2019

4. Cucrema I€H-
TPaJIM30BaHHOTO
TECTUPOBAHHS
baml'y (Moodle).
YHuBepcaiabHas
o01ecTBeHHAS
mnensus GNU

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

27




TeJbHOH PadOThI: YNUTATHHBINA
3as1 Ne 1 (TnaBHBIN KOpITYC), YH-
TanbHBINA 3a7m Ne2 (¢pusmar xop-
nyc-y4eOHOe), YMTalbHBIN 3al
Ne 5 (rymanuTapHbIii KOpITYC),
ynTanbHbId 3a11 Ne 6 (yueOHBIN
KOpIIyC), YuTalbHBIA 3a;1 No 7
(rymaHHTapHBIN KOpITyC), J1abo-
patopus Ne 418 (xumdax Kop-
nyc)

6. momeleHne A1 XpaHeHUs!
H NOpoPUIaKTHIYECKOTO 00-
CJIy:KHBaHUSA y4eOHOro odopy-
noBanus: nadopatopus Ne 416
(xuMmak KopIryc).

JIOYHBIX MecT — (6.

YuraabHbliii 3271 Ne2
Hayunsiii u yaeOnblii ¢ponz, HayuHas nepuoauka, [1K (mo-
HOOJIOK), TIOJKITIOYEHHBIX K ceTd MHTepHer, — § miT., He-
orpanndeHHbd goctyn k ObC u b/l; koamdecTBo mocamod-
HBIX MecT — 50.

YnrtanbHelii 321 Ne 5
Hayunsiit u yueOHsiii (oHm, Hay4Has nepuoanka, 1K (mo-
HOO0JI0K) - 3 1T, HeorpanudeHHsli noctyn Kk ObC u B/I; ko-
JIMYECTBO MOCAT0YHBIX MecT — 27.

YuranabHblii 3271 Ne 6
Hayunsiit u yueOHs1ii (oHm, HaydHas nepuoanka, 1K (mo-
HOOJIOK) - 6 T, HeorpannyeHHsid goctyn kK 96C u B/I; ko-
JIMYECTBO MOcago4YHbIX MecT — 30.

YurtansHerii 320 Ne 7
Hayunsiii u yueOHsiii (oHn, HayuHas nepuoanka, [1K (mo-
HOOJIOK) - 5 T, HeorpannyeHHsli goctyn kK 9b6C u B/I; ko-
JMYECTBO ITOCATOYHBIX MeCT — 18.

Jla6opaTopust Ne 418
YueOnas Mebenb, pakcUMUIBHBIM anmapat Panasonic KX-
FL423RUB — 2 mT., 3H-metp pH-150MHU (c roc. mosep-
KOif), aBTOTpaHchopmMaTop TDGC2-0.5K(0,5kBT;
2A,220/0-250B),3604, 99p T.207/2-15, Becer "Ohaus"
PA64C (65r, 0,1Mmr) ¢ oBepkoii, Becet VIC-1500d1 (1500r.
100MI', BuemmH.kamnOpoBka) ACCULAB, wonomep U-
160MHU ¢ nmoBepkoil, KOMIUIEKC BOJbTAMIIEPOMETPUUYECCKUN
CTA, «xomnbiotep B  kKomruiekre DEPO  Neos
4601\FO/mouurop 20" Samsung BX2035/knaB./Mbliib,
KoMmmbpioTep mnepcoHanbHBIN Nel T1.210-14/3, marHuTHas
Mmemanka 6e3 HarpeBa Tolopino — 2T, MarHuTHas Mela-
Ka ¢ HarpeBoM U HaHokepamud.noBepx hG-MAG HS, metp-
pH pH-150MU (c roc.moBepkoii), morutop 19" LG L1919S
BF Black (LCD<TFT,8ms, 1280%1024,250K/M.1
400:1,4:3 D-Sub), nepcoHanbHBI KOMIBIOTED B COCTaBE
c/6mox/Core J7-4770 (3.4)/H87/SYGA/HDD 500Gb, moHu-
top JKK"20"Berncl.k1aBuar ypat+msiiib, npaatep Canon i-
SENSYS MF3010, pH-merp pH-150MU ¢ roc.moBepkoit,
cuctemubiii 6mok I1K (775), mkad cymmnsabiii LOIP LF-
25/350-GS1, (310X 310x310 MM
0/BeHTWIIATOpA.HEPK.CTATb UPPOBOH KOHTpOJIEpP), KOIU-
YyecTBO Nocago4yHbIx Mect — 10.

JladopaTopust Ne 416
ATOMHO-a0COpPOIIMOHHBIN CHEKTpOodoTOMETp MOJIelb AA-
7000, ¢pupmsr "Hlumanzy", SAnonus, Oa/IOH ¢ TeiieM Map-
ku A — 2 mt, BenTwisatop BEHTC 100 BKMiy*1/, razoBsrii
Xpomaro-macc-criekrpomerp moaens GCMS-QP 2010P1US,
KOMITBIOTED B COCTaBe: CUCTEMHBIN OJIOK, MOHUTOD, KJIaBHa-
Typa, Mbib, kKoHgumuonep QUATTROCUMA QV/QN-
F12WA, noytoyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7HB+0ffice,
MepCcoHaNbHBIN KoMmbioTep B Komruiekte HP AiO 20"CQ
100 eu (moHOONOK), 3nekrporuTka Irit IR-8200,1500BT
JuaMeTp KoHpopku 185mm.
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[Tpunoxenue Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXX/IEHUE

BBICIHIET'O ObPA30OBAHUA

«BAILIKMPCKUI T'OCYJAPCTBEHHBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOT'PAMMBI

JIUCLUIUIMHBEI BBeieHe B cielinanbHOCTh
Ha | - 2 cemecTphl
OuHasl

(dhopma oOyuenust
Pa6oqy10 IIporpaMmMy OCYIICCTBIIAIOT!

JlaGopaTopHble 3aHSTHS: AOLEHT, K.X.H. Ky3una JL.I.

Bua pa6otsl

O0beM TUCHUNIINHBI

O6mmas Tpygoemkocts aucturuinabl (3ET / gacoB) 2/144
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pabOTy C MperoaaBaTeieM: 50,7
JIEKIUI
MPAKTUYCCKUX/ CEMUHAPCKUX
71a00paTOPHBIX 18/32
KOHTPOJIb caMocTosTenbHor padoTsl (KCP)
IpyruX (TPYIIOBasi, HHIUBUIYadbHAs KOHCYJIBTALNS U MHBIC BUIBI yueO-
HOU JICATENBHOCTH, MPETyCMAaTPUBAIOLIE Pa0OTy 00YYaIOLIMXCS C Ipe-
110/IaBaTEJICM) 0,5/0,2
VY4eOHbIX YaCOB Ha CaMOCTOATENIbHYIO paboTy obydarouuxcs (CPC)
BKJII0Yask MOJITOTOBKY K dK3aMeHY/3a4eTy 53,5/39,8

®dopma(bl) KOHTPOJIS:
KonTpomabHas pabora — 1 cemectp
3a4eT - 2 ceMecTp
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Tema u conepxanne

dopMa M3yueHHUs MATepUAJIOB: JICKIIUHU, TPAKTHUYE-
CKHeE 3aHATHS, CCMHUHAPCKUE 3aHATHUSA, JJabopaTop-
HBIE pabOThI, CAMOCTOSITENIbHAs paboTa U TPyJ0eM-

KOCTb (B yacax)

OCHOBHAsA 1 JOMOJI-
HUTEJIbHAS JTUTEPA-
Typa, pEKOMEHTye-

3azaHud o camo-
CTOSATENBHOU paboTe

®dopma TeKyIIero
KOHTPOJISI yCIIeBae-
MOCTH (KOJIJIOKBUY-
MBI, KOHTPOJIbHBIE

Mas CTyJeHTaM (HO- CTYJICHTOB pabOTEL, KOMITBIO-
Mepa U3 CIIHUCKA)
TEpHbIE TECTHI U T.II.)
JIK P JIP CPC
2 3 4 5 6 7 8 9

OCHOBHBIE KIIACChI HEOP- 4 10 [1] .2 [1] T 2 I'pynmoBoii ompoc 1
FaHUYECKUX COEIUHEHHM. [2,7,8] [2] Nel42, 144-147, Tect 1
OKeHzbl, THAPOOKCHIIBL. 150-152, 159, 160. Ortuer 110 1a6. pado-
OcHOBHBIE KJIacChl HEOP- [4], Ne13-16. Te
FaHUYECKUX COENUHEHHIA.
Kucnorer. Comnm.
Crpoenne aroma. Ilpun- 2 10 [1]Tn3 [1]1Tn.3 ['pynmoBoii onpoc 2
tun [laymu. Tlopsgok 3a- [2, 7-8] [2] Nel75-178, 184, Tect 2
MOJIHEHUSI aTOMHBIX Op- 187, 189-193.
ouraneii. Ileprnonnaeckmii [3], Ne274, 276, 280,
3akoH J[.M.Menneneera. 284, 292
IlepcriekTHBBI  pa3BUTHS
3aKOHa. Pons J1.
N.MeHnpeneeBa B pa3Bu-
THU XUMUH.
THIBI XUMUYECKON CBS3U. 2 10 [1,2,7,8] [1] T4 I'pynmoBoit ompoc 3
KoBanentnass cBs3b. Eé [2] Ne 229-231, 237, KP1
coricTBa. [loHsTie O rU- 238, 240
opunusanuu.  Omnucanue
MOJIEKYJI IIPOCTENUIINX
BEIIECTB C IO3UIMUA Me-
TOJA BAaJEHTHBIX CBS3€EM.
HNonnas cBsa3p. Metamnu-
yeckas CBsi3b. JloHOpHO-
aKIenTopHas CBsA3b. Bo-
JIOPOJIHAS CBSI3b.
Teopust XUMHUYECKOH 4 10 [1,2,7-9] [1] . 6, c.54-56, I'pynmoBoii onpoc 4

CBsI3U. MeToJ1 BaJIeHT-

[2] Ne283-288,

KP 1 30




HEIX CBs3ed. Meton
MOJICKYJISIPHBIX OpOu-
TaJeu.

[6] Ne318-325

OKHCIUTETBHO- 4 10 [1,2,7,8] [6] Ne595, 598, 601, KP 2
BOCCTaHOBUTEILHBIE 606-608 Otuer 1o 1a6. pabo-
peaKkuu. DNEKTPOAHBIN T
MOTEHLMAN. Y paBHEHUE

HepHcra.

PyGexxHast KOHTpOIbHAS 0,5 2 3,5 Py6exnas xoH-
pabota Nel TpoJibHas pabota Nel
Bcero 4yacos: 0,5 18 53,5

OO01mIre MOJI0KEHUS TEO- 4 8 [1,5,7,8] [3], 3amaunm 716-728, I"'pymmoBoii onpoc 5
PYHU KOMILUIEKCHBIX CO- [6], 3amauu 689-709 Tect 3
enunenuii. Homenkiary-

pa 1 H30MepHst KOM-

IJICKCHBIX COEIMHEHUI

Peakiiuu B pacTBOpax ¢ 6 8 [1,5,7,8] [3], 3amaum 729-738 Pemenue 3anau y
Y4aCTUEM KOMILJICKCHBIX [6], 3amaun 710-731 nocku. OT4er 1o
COeMHEHNH 1a0. pabore
Merto/1 BaJICHTHBIX 6 8 [1,5,7,8] [3], 3amaun 746-752 I'pynmoBoii onpoc 6
CBSA3€H B TEOPUH KOM- KP 4
TUIEKCHBIX COEIMHEHUH.

Teopust KPUCTAITNIECKO- 8 8 [1,5,7,8] [3], 3amaum 740-745 ['pynmoBoit onpoc 7
T'O TOJISI B OITMCAHUH KOM- KP 3
IUIEKCHBIX COE/IMHCHHI.

MeToa MOJIEKYISIPHBIX 6 7.8 [1,5,7,8] [3], 3amaum 760-766 KP 4
opOuTasneil B OucaHuu

KOMILIEKCHBIX COE/INHE-

HUM.

PyGerxHast KOHTPOJIbHASI 0,2 2 PyGerxHast KOHTPOJIb-
pabota Ne2 Has pabota Ne2
Bcero uacos 0,2 32 39,8

NUTOTr'O 0,7 50 93,5
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creranbHocTh 04.03.01 Xumus

PeliTHHT — IJIaH JUCHUILINHBI
BBeneHue B crieMalbHOCTD

[Tpunoxenue Ne 2

Kypc 1 , cemectp 1 -2
Buabl yyeOHo# aesitesbHOCTH | bam 3a Yucno 3a- bassl
CTYJIEHTOB KOHKpPETHOE | JaHWi 32 | MuUHMMaIbHbIH | MaKkCHMaIbHbIH
3aJlaHue ceMecTp
Moayasb 1
Texyuuii KOHTPOJIb
1. Ayauropnas paboTa 1 5 0 5
2. TecToBbII KOHTPOJIb 5 2 0 10
3. .KonTtponbsHas paboTa. 5 2 0 10
Py06e:xHbIii KOHTPOJIb
1. IlucbMeHHast KOHTPOJIbHAS 25 1 0 25
pabora
2. ...
MoayJs 2
Texynuii KOHTPOJIb
1. AynuropHas padota 1 4 0 4
2. TecToBbII KOHTPOJIb 7 1 0 7
3. KontpousbHas pabora. 7 2 0 14
Py0e:xHbII KOHTPOJIb
1. [TucbmMeHHast KOHTPOJIbHAS 25 1 0 25
pabora
IMoompurebHbIE 0AJIIBI

1. CryneHueckas oJlUMIIHAAA &) 5
2. I[lyGnukanus crare 5 5
3. Pabora co mKoJbHUKaMH
(Kpy»KOK, KOHKYPCBI, OJTMMITHA-
JTIbI)
4...

ITocemaeMocTh (0271161 BBIYUTAKOTCS U3 0011el CYMMBbI HA0OPAaHHBIX 0aJJ10B)

1. IlocermieHue JEeKIMOH- 0 -6
HBIX 3aHITUU
2. Tlocemienue mpaxTuye- 0 -10
CKUX (CEMHUHAPCKUX, Jia-
OOpaTOPHBIX 3aHATHI)




