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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Lensamu oceoenus oucyuniunvl «Xumusay:
dbopMHUpPOBaHKHE CUCTEMBI 3HAaHWK 00 OCHOBHBIX MOHATHAX W 3aKOHAX XUMHH, O CBOMCTBaX XMMH-
YECKUX AJIEMEHTOB U UX COCIMHEHUM, OCBOCHHE XUMHUYECKUX PACUETOB MO CTEXUOMETPUU, XUMHU-
YECKOM KMHETHKE, XUMUYECKOH TEPMOJIWHAMUKE, PACTBOPAM, IJICKTPOXUMHUUYECKHUM CHUCTEMaM B
00BemMe, HeOOXOIUMOM JIJISl PEIICHHSI IPOU3BOICTBEHHBIX U UCCIIEAOBATEIHCKUX PAOOT.

IIpu smom 3a0auamu OUCYUNIUHBL AGNAIOMCA.

® U3y4YCHHE CTPOCHUS HEOPTaHUYECKUX BEILECTB U 3aBUCMMOCTb UX CBOMCTB OT IIPUPOJIBI BEIIE-
CTBa;

e y3yuyeHue (PaKTOpPOB, ONPENENIAIONUX CAMOIIPOM3BOJIBHOE IPOTEKAHNE PA3IMUHBIX XUMUUYECKHX
IIPOLIECCOB;

® U3y4eHHE OCHOB COBPEMEHHOW XUMUH — 0a3bl ISl YCBOSHHSI MOCIEAYIOMUX 0011e0nonornie-
CKUX U CIIEUUANIbHBIX TUCIUILIMH, a TaKXKe 0a3bl Il MTOHUMAHUS XUMUKO-OMOJIOTMYECKUX ac-
IIEKTOB, SIBJICHUH U IPOLIECCOB PA3JIMYHBIX OTpAciell HapOAHOIO XO35MCTBA;

® OPUEHTUPOBKH B CBOMCTBAX XUMHUYECKUX COCTUHEHHH, IPUMEHSIEMbIX B CEJILCKOM XO0341CTBE U
B TEXHHUKE, a TaK K€ CO3JaHMsl PEACTABIECHUMN O CIOCO0AX MOJYyYEHHS TAKUX BEILIECTB;

e BpI0Opa XUMHUECKOTO crioco0a aHanu3a 3aJaHHbIX BEIIECTB B 00bEKTaX OKPYKaIoLIeH cpeibl;

® 03HAKOMUTb O0YYaAIOLIMXCS C METOAUKON BbIOOpa U aHaIN3a BEILECTB, IPUMEHSIEMbIX B TEXHO-
JIOTUYECKUX IIPOLECCAX;

® [IPUBUTH HABBIKH PACUETOB C UCIIOJIb30BAHUEM OCHOBHBIX MTOHSITHI U 3aKOHOB CTEXUOMETPHH,
3aKOHa JAECUCTBYIOLUIMX MAcC, IOHATUI BOJOPOAHBII U TMAPOKCHIBHBIN I10Ka3aTeIu U pacue-
TOB, HEOOXOAUMBIX JUTS TPUTOTOBIICHHS PACTBOPOB 33/IaHHOTO COCTABA;

® HAy4YUTh O0YYarOIErocsi ONpPeeATh HAllPABICHHS U ONITUMAJIbHbIE YCIIOBUS POTEKAHUS XU-
MHUYECKHX IIPOLIECCOB;

e 00y4YHTh METOZIAM YKCIIEPUMEHTA B XUMHUH, BEIPA0OTaTh YMEHUS TOIH30BATHCS MPOCTEHIIINM
1a00paTOPHBIM 000PYI0BAaHUEM, XUMUUECKOHN MOCYI0 U N3MEPUTENIBHBIMU PUOOpamMH;

e (hopmMHUpoOBaHUE Yy 00yUaIOIIErocsi HABBIKOB U3YUYEHUsI HAYYHOU XMMHUYECKON JINTEpaTyphl U
MI0JIb30BAHUSI COBPEMEHHON XMMUYECKOW TEPMHUHOJIOTHEN.



2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

2.1. JuctumimHa «XUMHS»  OTHOCHTCA K  4YacTd, (OpPMHUPYEMOH  y4aCTHHKAMHU
oOpa3oBaTenbHbIX OTHOUIeHHH brioka 1. Jlucuuminael (MOIyNN), UMEET TECHYIO CBSI3b C IPYTHUMHU
JUCLUIUTMHAMH.

2.2. B Tabnuie npuBeneHbl MPEANIECTBYIOMINE U MOCIEIYIOIUE JUCIUIUIMHBI, HalpaBJIeH-
Hble Ha (POPMUPOBAHHE KOMIETEHUUI AMCLHUIUIMHBI B COOTBETCTBUM C MaTpULIEH KOMIETEHIMH
OIL

IIpexmecTByomue U nNocjaeay0Iue JUCHUIINHBI,
HanpaBJiIeHHble HAa (GOpMHPOBaHHe KOMIIETeHM I

HPGHLHCCTBYIOH_[I/IG JUCIHHUITIINHBI HOCHGI[yIOH_[I/Ie JAUCHUITIINHBI

1. Onupaercs Ha 3HaHUS, chopmupoBaH- | TermmorexHuka
HbIC TUCIHUIUIMHAMHM MPEIBIIYIIETO

2. YPOBH: O6paBOBaHI/I${ TexHonorus PEMOHTA MallliH




3. IJIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA

[Tnaaupyemblie pe3yiabTaThl OCBOeHUST 0Opa3oBarensHOM nmporpammel (OIT) — komneTeHImu

00y4aromuxcst ONPEAEISIOTCS TPEOOBAaHUAMH CTaHIApTa 110 HANPABICHUIO MOJITOTOBKH ATPOWH-

XKeHepus U GOPMUPYIOTCS B COOTBETCTBUU C MaTpuIleil kommereHiuit OI1

Ne Howmep/ HanmenoBanue koM- | B pe3ynbTaTe M3ydeHHs] AUCIUIIIINHBI
n/n WHJIEKC MEeTEHLUNN oOyyJaroniuecs: JOHKHBIL:
KOMITCTCHIIUN (wnu ee yacTH)
1 2 3 4
1. Cnocoben yuyactBo- | OIIK-5. 1. [Tog pykoBOACTBOM crieliua-
OIIK-5 BaTh B IIPOBEACHUU nucTa 60s1ee BRICOKOW KBATH(UKAIIAH

AKCIEPUMEHTAIIbHBIX
HCClIeI0OBaHNI B
npodeccruoHaIbHON
JIEATCIBHOCTH

y4acTBYeT B MMPOBEIACHUH IKCIIEPUMEH-
TaJBHBIX UCCIICIOBAaHUI B 00JIaCTH ar-
POMHXKEHEpUU

OIIK-5. 2. Ucnionb3yeT KiIacCUUeCKHe U
COBPEMEHHBIE METObl MCCIIEAOBAHUS B
arpouHXeHEepUu

OIIK-5. 3. Ucrionb3yeT OCHOBHBIE T10-
HSTUS U 3aKOHBI XUMUU JIJIS PEIICHUS
KOHKPETHBIX 33/1a4 TIPH BBIMTOJTHEHUT
pacYeTHBIX W SKCTICPUMEHTAILHBIX 3a-
TaHUMI




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

4.1. OFBEM JUCIHMIIJIMHBI 1 BUJIbl YYEEHOM PABOTBHI
Ounas popma o0yueHust

Bun yueonoii padoTsi Bcero yacoB | Cemectp 2
1 2 3
AyauTOpPHBIE 3aHATHSI (BCET0) 50 50

B ToMm uucne:

Jlexmmm (JI) 16 16

[Ipaktuueckue 3austus (I13)
B ToM ymciie npakTudeckast moAroToBKa

Jlaboparopusie padboTs (JIP) 34 34
B TOM umncIie npakTuieckas moJroToBKa - -
KonTakTHas BHeayaiuTopHasi padora 1,7 1,7
WuauBuayanbHble ¥ TPYNIOBbIE KOHCYIbTAIIMH 1,7 1,7
CamocrosiTesbHas padora odyuarwuerocs (CPO) (Bcero) 56 56
B ToMm uucne:
Kypcosast pabora (KP) — —
Hpyrue Buasl CPC:
paboTa ¢ JTeKIUSIMU, KHKHBIMU U 3JIEKTPOHHBIMH HC- 20 20
TOYHUKAMHU
MOJTrOTOBKA K J1a0OPaTOPHBIM 3aHSATHSIM 10 10
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 10 10
MOJIFOTOBKA K MPOMEXYTOYHOM aTTecTaluu 16 16
3ayeT (3), B TOM 3 3
IIpome:kyToUHasI aTTeCTALUS qHCIe:
[Tpuem 3aueta, yac 0,3 0,3
HUTOro:
OO01mast Tpy10eMKOCTh 4acoB 108 108
324YEeTHBIX eUHUIL 3 3




3aouHas popma 00y4yeHUs

Bcero
Buj yueoHoii padoThI Cemectp 2
1y P 4acoB P
1 2 3
AyauTopHasi KOHTaKTHasi padoTa (Bcero) 10 10
B Tom uuncrne:
Jlexumnu (JI) 4 4
[Ipaktuueckue 3ausarus (I113) B B
B ToM umciie npakTudeckas moJroToBKa
JIaboparopusie paboTs (JIP) 6 6
B ToM umciie npakTudeckas moJroToBKa - -
KoHTakTHasi BHeayIuTOpHasi pa6oTa, B TOM YHCJIE: 1 1
WupuBuyanbHbIC U TPYITIOBBIC KOHCYJIBTAITUH 1 1
CamocrosiTesibHas pa6ora odyuawmierocsi (CPO) (Bcero) 93 93
B Tom uncrne:
Kypcogas pabora (KP) — —
Hpyrue Bugsl CPO:
paboTa ¢ KHIKHBIMH H JJICKTPOHHBIMU UCTOYHHKAMH, 24 24
MPOCMOTP BUACOJICKIIUN
IIO/IFOTOBKA K JJAOOPATOPHBIM 3aHATUSAM 23 23
MOATOTOBKA U BBHIITOJIHEHHE KOHTPOJIBHBIX PadboT 23 23
IIO/IFOTOBKA K NPOMEKYTOYHOMN aTTeCTalluu 23 23
3auert (3), B TOM
( )7 3 3
qHCIe
IIpome:xxyTouHasi arTecTanus IIpuewm 3auera, yac 0,3 0,3
CPO,uac 3,7 3,7
HUTOIO:
O0mas TpyroeMKOCTh 4acoB 108 108
324Y€THBIX eIUHHUIL 3 3




4.2. COAEP KAHME JUCHUIIJINHBI

4.2.1. Pa3znesbl AMCHUILIMHBI, BUIbI Y4eOHOM 1eITeJIbHOCTH U ()OPMBbI KOHTPOJISA

Ounas hopma oOydeHust

Buapl yueOHOI qesiTe1bHOCTH,
BKJIIOYasA CAMOCTOATE/IbHYIO pa-
Ne ce- HaumenoBanme pa3- 6oty 00y4arommxcs (B yacax) PopmeI Tekyuero
Ne KOHTPOJIl ycneBae-
u/n MecTpa JeJIa JUCIHUIIIHHbBI MOCTH
J JP | I3 | CPO | Bceero
1 2 3 4 5 6 7 8 9
1. I CtpoeHue BemiecTBa Bxomammii Tecto-
BbIIl KOHTpOJIb Ne 1
2 4 6 12 (1,2.3,4)
3amuTa 1a6. padot
2. ' Kommnexcnbie co- 2 4 4 10 | 3amura 1a6. paGoT
CIMHCHUS
3. I DHepreTuka XuMH- 5 4 5 8 Pemenue 3anau u
YEeCKHUX MPOIIECCOB yIpaXHeHH
4, I Kunerunka xumunye- TecToBbIit KOH-
CKOHW peaKInu 2 6 4 12 | Tponb Ne 2 (1)
3amura 1ab. pabot
5. I PactBopsI TecToBbIi KOH-
2 6 8 16 | Tpomp Ne 3 (1,2,3)
3amura 1ab. pabot
I OKHCTTUTEIEHO- TecToBbIii KOH-
BOCCTAaHOBUTEIbHBIC 2 4 6 12 | Tponp Ne 4 (1)
peakiu 3amura 1ab. pabot
7. 1 XHUMHS JIEMEHTOB 3amura n1ab. pabot
TecToBbiit KOH-
2 4 12 18 | Tpomp Ne 5 (1)
ITonrorosxka Jo-
KJIa/1a
8. I AHanuTHYeCKas Xu- 3ammra 1ab. paboT
MUsl 5 9 14 18 [ToaroroBka k }
MIPOMEKYTOTHON
aTTecTaluu
I BueaynuropHas MHIWUBUYAJILHBIC
KOHTaKTHas paboTta 1,7 | u rpymmoBbie
KOHCYJIbTAllUU
I [TpomexyTouHas aT- 0.3 | 3auer
TeCTaIs
UTOro: 16 34 | - 56 | 108




3aounas Gpopma oOyueHHS

Buabl yueOHO# qeITeJIbHOCTH,
Ne | Nece- Hauwmenosanue BKJIIOYasi CAMOCTOSAATEJIbHYIO pa- PopMbi Tekyle-
pazaeJia JUCIH- ro KOHTPOJIsI
n/m | mecTpa UIHHEL 0oty o0y4arommxcs (B yacax) yemeRaeMocTH
J | JIP | I3 | CPO | Bcero
1 2 3 4 5 6 7 8 9
1. 2 CrtpoeHue Berie- Pemenwue 3amaq u
CTBa YIPaXXHEHUI
Bxonsamme cuty-
allMOHHEBIE 3aJa4n
Y KOHTPOJIbHBIC
5 4 50 56 BOITPOCHI
2 2 KomiiekcHbie co- Pemenue 3agad u
eINHEHUS yIOpaKHCHU I
3. 2 DHepreTuka XuMH- Pemenne 3anau u
YECKUX IPOLIECCOB yIpaxHeHHH
4, 2 Kunernka xumuue- Pertenue 3agau u
CKOM peaxkiuu yOpaKHEHU I
5. 2 PactBopsI Pemenune 3anau u
YIOPa)KHEHUN
6 2 OKuCIINTEIIFHO-
BOCCTAHOBUTEIIb- Pemenne Jajat
HBIC PCAKIUU 2 2 43 57 YHpOKHCHIHA
7 2 XUMHS DJICMCHTOB Pemenue 3anau u
YOpaKHEHU I
8. 2 AHanuTHYeCcKas Pemenue kon-
XAMHUSA TPOJIbHON PabOTHI
2 Bueayauropras WHIMBUTyaIbHBIC
KOHTaKTHasi paboTa 1 U TPYIIIOBBIE
KOHCYJIbTaITIH!
2 IIpomexyTouHas 0,3 | 3auer
aTTeCcTanus (3,7) | (CPO)
HUTOIO: 4 6 - 93 108




4.2.2. JIeKIIHOHHBIH KypC

Ne | HaumenoBanue HaumenoBanue Te- [Cojep:kaHue pazjeia B IHJAaKTHYe- Bceero ua-

n/m | pazgeja IMCHU- MBI JIEKIIUH CKHX eJMHULIaX COB
IUIMHBI 00 390

1 2 3 4 5 6
Cemectp Il
1. | Crpoenue BeeneHue B Heopranu- (COBpEMEHHasi MOJENb CTPOEHUS aToMa.
BeIleCTBA neckyto xumuto. Oc-  [KBantoBsie uncia. CTpoeHue 31IEeKTPOH-

HOBHBIE IIOHATHUS U HBIX 000510ueK aToMOB. CTpoeHHe sAapa u
BAKOHBI XUMUHU. pannoakTHUBHBIE TipeBpaleHus. [lepuo- 2
XuMuUecKas Ipupoaa |[TMYECKUH 3aKOH U CUCTEMa HJIEMEHTOB
periecTB. CTpoeHne /I.1.Menneneea. [Ipupona xumMuaeckoin
ATOMa U XUMH4YecKkas  (cBs3u. KoBajeHTHas cBsa3b. [ mopuanza-
CBSI3b. Irst opOuTasIei.

2. | KommnekcHsie co-  Kommuiekchsle coeqn- (Teopust Bepuepa. Homenknatypa koM-
€MHEHUS HEHUS IUIEKCHBIX coenuHennil. Kimaccuguka- 2

111 KOMIUIEKCHBIX COETUHEHUH.

3. | OHepreruka xumu- [OcHOBBI XUMHUYECKOW [OCHOBHBIE NOHATHA. [IepBoe Hauano 2

YECKUX MPOIECCOB  [ePMOJUHAMUKHU repmoanHaMuku. 3akoH ['ecca. Bropoe 2
Ha4aio TepMoArMHaMuKkH. HampaBnenue
CaMOTIPOU3BOJILHOTO MPOTEKAHUS TIPO-
recco. DHeprus [ mboca.

4. | Kuneruka xumude- Xumudeckas KHHETH- (CKOPOCTh peakuu.3aBUCUMOCTh CKOpO- | 2

CKOH peakuuu Ka: CKOPOCTb pE€aKLIUM (CTH peakuH OT KOHLEHTpauuu. Moe-
1 METOJbI €€ peryiu-  [KyJSpHOCTb U MOPSIOK PEaKIMU. 3aBU-
pOBaHUs, KoJiebaTeNb- (CUMOCTh CKOPOCTH OT TEMIIepaTy-

Hble peakuuu. Xumu-  pbl.Katanutuueckue peakuun. Xumuue-
Heckoe U (azoBoe CKOE paBHOBECHE.
paBHOBecue. Karanu-
BaTOpPHI M KaTaJuTH4e-
CKHE CUCTEMBI.

5. | PactBOpHI PactBopsl. OO11ME OO611Ke npeacTaBlIeHUsl O PACTBOPAX. 2
[IpecTaBiIeHus 0 pac- [MexaHu3M oOpa3oBaHUs PacTBO-
TBOpPAX. oB.CBoiicTBa pacTBOpoB. PacTBOpHI
PactBopsl. PactBoper  prexrposuToB.I'uaponus coneit. bydep-
DIEKTPOJIUTOB. HBIE PacTBOPHI. J[ucniepcHbIe CUCTEMBI U
PactBOpbl. MoHHOE MX KIACCHUKAIMS.
[IPOU3BEICHUE BOJIBI.
['vaponus coneil.

6. | OxucinurenbHoO- OKHCIUTENBHO- Crenenb okuciaeHus. OKMCIUTENBHO-
BOCCTAHOBUTEJIbHBIE BOCCTAHOBUTENIbHBIE  [BOCCTAHOBMUTEJbHBIE PEAKLIMU. XapaK- 2 2
peakuu peaKIu repHble ocooeHHocTu OBP. Tunsr OBP.

MeTtonuka coctaBieHus OBP.

7. | XuMud 371eMeHTOB | XUMUS 3JIeMEHTOB S-9JIEMEHTBI. P-2JI€MEHTHI. d-2JIEMEHT 2

8. | AnanuTtuueckas Ananutndeckas xu- [KauecTtBeHHbIl aHanu3. KonnuecTBeH-

XUMHUSA MU HbIM aHamn3. OUIUKO-XUMUYECKUE U 2

(bu3nUecKrue METO bl aHAJIM3A.
HUTOI'O yacoB B cemecTpe: 16 4

10




4.2.3. JIabopaTopHbIii NPAKTHKYM

Ne | HaumeHoBaHue HanmenoBanme 1a60- | Cogep:xanue JJadopaTOpPHBIX Bcero

n/nm | pasmesa qJuciH- paTopHoi paodoTt 4acoB
IVIUHbI padoThI 0®0 | 300

1 2 3 4 S 6

Cemectp |
1. | Ctpoenue BemectBa | OCHOBHBIE KJIACCHI He- [IpaBuiia paboThl B J1aOOpaTOPHUH.
OpraHUYEeCKON XMMUHU WHCTpyKTaX 10 TEXHUKE O€3-

omnacHocTH. 3ydyeHue pacnpene-
JIEHUS 3JIEKTPOHOB 110 OpOUTa-
JISIM, KBaHTOBBIE YHCIIa, IEPUOJIU- 4
YECKOI'0 U3BMEHEHHUS CBOWCTB
aToMOB. M3yuenue npocrpan-
CTBEHHOI'O CTPOCHUS MOJIEKYJI C
pa3IMYHBIMH BHIaMU CBS3H. TecT
No 1.

2. | KommuiekcHble co- KomriekcHsie coenu- CocraBiieHus: ypaBHEHUE IUCCO-
eMHEHUS HEHUS [MALUKA U COCTABJICHUS HA3BaHUS 4

KOMIUIEKCHBIX COEIMHEHUH. 4
Omnpenenennst Ky,

3. | OHepreruka Xumu- | - Pacuer TemnoBbix 3¢ (heKToB, U3-

YECKUX IPOIIECCOB MEHEHHUSI SHTPOIUH U TEPMOIH- 4
HAMUYECKHUX MOTEHIINAJIOB XUMHU-
YECKHUX MTPOLIECCOB.
4. | Kuneruka xumuue- | CxopocTh xumuueckux | PacueTsl ckopocTeil peakuuii B
CKOU peakiuu peakiuii. 3aBUCUMOCTH OT Pa3IMYHBIX
yCIIOBUH (MpUpOJa U KOHIEHTPA-
Karanus. [IMS pearupyronux BEIeCTB, 6
Temneparypa). PacueTst cMmeriie-
XUMHYECKOE PAaBHOBE- | HUSI XUMHUYECKOTO PaBHOBECHS B
cHe. 3aBHCHUMOCTH OT Pa3UYHbIX (Pak-
TopoB. Tect Ne 2.
5. | PactBOpHI Peakuuu B pacTBOpax Pemenune 3aay Ha BbIUKCIIEHUE
JJEKTPOJIUTOB. KOHIIEHTpaIluu pacTBOpoOB. Jluc-
coIManus KMCJIOT, OCHOBaHUH,
I'maponus coneit coJiei B BOJIHBIX pacTBopax. Co- 6
CTaBJICHUSI HOHHBIX PEAKIINH U
ypaBHeHul. ['naponnsa pa3nny-
HbIX TUINIOB cosel. Tect Ne 3.

6. | OkucauTenpHo- OxucanTenpHO- CocraBiieHne ypaBHEHUHN OKHC-
BOCCTAHOBUTEJIbHBIE | BOCCTAHOBUTEIbHBIC JUTENbHO-BOCCTAHOBUTEBHBIX 2
peakimmn peakmuu PEaKIMKN METOJIOM JIEKTPOHHOTO 4

OamaHca U METOJIOM TOJTypeaK-
muii. Tect Ne 4.
7. | Xumus onemeHToB | KauecTBeHHbIE peaklUuu | S-dJIEMEHTBI. P-IJIEMEHTHI. d- 4
HA AaHUOHBI anemeHT. Tect Ne 5.
8. | Ananutuueckas KauectBennslii u OCHOBHbBIE MOHSTHS KAYECTBEH-
XUMUS KOJIMYECTBEHHBIN aHa- HOTO aHaJIu3a 2
3
NTOI'O yacoB B cemecTpe: 34 6

11




4.2.4. IlpakTH4YecKHe 3aHATHSA
ITo naHHOW TUCHMIUIMHE HE MPEAIoIaraTCs

4.3. CAMOCTOATEJBbHASA PABOTA OBYYAIOIIUXCH

Bunn1 CPO
Ounasn gopma o0yueHus
Ne HaumeHnoBanue pa3aesia Ne Bcero
n/n III/ICIII/IH.J'II/IIE)I)I ! n/n Bujer CPO 4acoB
1 2 3 4 5
Cemecrp Il
1. | Ctpoenue BeuiecTBa 11 PaboTa ¢ KOHCTIEKTOM, KHUTaMH H JIEKTPOHHBI-
MU MCTOYHUKAMHU
1.2 [ToaroroBka k J1abOpaTOpHOMY 3aHSITHIO 6
1.3 [ToaroroBka K TEKyIeMy KOHTPOJIIO
2. | KommuiekcHele coenu- 2.1 PaboTa ¢ KOHCIIEKTOM, KHUT'aMH U 3JIEKTPOHHBI-
HEHHUS MU HCTOYHUKAMH 4
2.2 IToaroroBka Kk 1a60PaTOPHOMY 3aHITHIO
3. | DHepreTuka XumMHue- 3.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH H JIEKTPOHHBI- 5
CKHUX ITPOLIECCOB MU UCTOYHUKAMHU
4. | Kuneruka xumuueckont | 4.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH H SJIEKTPOHHBI-
peakuuu MU UCTOYHUKAMHU 4
4.2 [ToaroroBka k J1a00paTOpHOMY 3aHITHIO
4.3 IToaroTroBka K TeKyIiemy KOHTPOJIIO
5. | PactBOpsh! 5.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH H SJIEKTPOHHBI-
MU UCTOYHUKAMHU 8
5.2 [ToaroroBka k 1a00paTOPHOMY 3aHITHIO
5.3 IToaroroBka K TeKyIemy KOHTPOJIIO
6. | OkucauTenpHo- 6.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U 3JEKTPOHHBI-
BOCCTaHOBUTEIIbHBIE MU UCTOYHUKAMH 5
peakuuu 6.2 [ToaroroBka k 1a60paTOPHOMY 3aHITHIO
6.3 IloaroroBka K TeKyIeMy KOHTPOJIIO
7. | X¥MHS DJIIEMEHTOB 7.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U 3JIEKTPOHHBI-
MU UCTOYHUKAMHU
7.2 [ToaroroBka k 1a00paTOpHOMY 3aHIITHIO 12
7.3 ITonroroska mokiama
7.4 IToaroroBka K TEKylemMy KOHTPOJIIO
8. | Anaimtuueckas xumus | 8.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U 3JIEKTPOHHBI-
MU UCTOYHUKAMH 14
8.2 [ToaroroBka k 1a60paTOPHOMY 3aHITHIO
8.3 ITonroToBka K MpOMEXYTOYHOM aTTeCTalllH
HNUTOI'O yacoB B cemecTpe: 56
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3aounas popma oOyueHnust

Ne HaumenoBanue pas- Ne Bt CPO Bcero
n/n JeJia TUCHUIINHEI n/n JacoB
1 2 3 4 5
Cemectp 2
1. | Crpoenue BeniecTBa 1.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH H 3JIEKTPOHHBIMU
HMCTOYHUKAMU
1.2 [ToaroroBka u BBIOJTHEHNE KOHTPOJIBHBIX PabOT
2. | Kommnekcueie coenu- | 2.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U JIEKTPOHHBIMU
HEHUS HMCTOYHUKAMHU
2.2 [ToaroroBka u BHIMOTHEHHUE KOHTPOJIBHBIX PadOT
2.3 [IpocmoTp BuaeoseKIIU 50
3. | DHepreTuka xumMmuue- 3.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U AJIEKTPOHHBIMU
CKHUX ITPOLIECCOB HMCTOYHUKAMHU
3.2 [ToaroroBka v BHIMOTHEHHUE KOHTPOJIBHBIX Pa0dOT
4. | Kuneruka xummuueckoit | 4.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U JIEKTPOHHBIMU
peaxkuu HMCTOYHUKAMU
4.2 [ToaroroBka u BBIMOTHEHUE KOHTPOJIBHBIX PadbOT
4.3 [TIpocmoTp BUaEOICKITNI
5. | PactBopsl 5.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U JIEKTPOHHBIMU
HMCTOYHUKAMU
5.2 [ToaroroBka v BHIMOTHEHHUE KOHTPOJIBHBIX PaObOT
6. | OxucnuTensHo- 6.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH ¥ JIEKTPOHHBIMHU
BOCCTaHOBUTEIJIbHbBIE HMCTOYHUKAMU
peakuuu 6.2 [ToaroToBKa M BEIMIOJHEHHE KOHTPOJIBHBIX padbOT
7. | XuMHS 3JIEMEHTOB 7.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH 1 3JICKTPOHHBIMU 43
HMCTOYHUKAMU
7.2 [ToaroToBKa 1 BHIMOJIHEHHE KOHTPOJIBHBIX pabOT
8. | Anamurnueckas xumus | 8.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U AJIEKTPOHHBIMU
HMCTOYHUKAMU
8.2 [ToaroroBka 1 BBINOJIHEHHE KOHTPOJIbHBIX padbOT
8.3 [ToaroToBKa K MPOMEKYTOYHON aTTeCTallUU
NTOI'O yacoB B cemecTpe: 93
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5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHEYEHHUA AJI51 CAMOCTO-
TEJBbHOU PABOTBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

5.1. Meroauveckue yKazaHus JJIS MOATOTOBKH K JIEKIIMOHHBIM H JIA00PATOPHBIM 3aHATHAM
Mo JUCHUNINHE «XUMHD)

OOyueHue CKIaIbIBAaCTCs U3 AyAUTOPHBIX 3aHATHI, BKIIOYAIOIINX JIEKIIMOHHBIN KypC U Ja-
OopaTOpHBIC 3aHATHS, U CAMOCTOSITENLHOW paboThl. OCHOBHOE y4eOHOE BpeMsi BBIICISACTCS Ha
nabopaTopHbIe 3aHATHSA, Ha KOTOPBIX OTPabATHIBAIOTCS PEIICHUS CUTYAIlMOHHBIX 3aJay, BBINOJI-
HSIOTCS J1ab0opaTOpHBIC PAOOTHI C 3aKPEIJICHUEM MPAKTHYECKHX HABBIKOB, PEHIAIOTCS TECTOBBIC
3a/1aHHUsl.

[To kaxxaoMy pazaeny pa3padoTaHbl METOJUYECCKIE PEKOMEH AU JIIs oOydaronuxcs. Pa-
6oTa oOyuarolerocs B rpyiie (GopMUPYET YyBCTBO KOJIJIEKTUBU3MA U KOMMYHUKA0EIbHOCTb.

Tekylmuii KOHTPOJIb YCBOEHHUS MPEAMETA ONPEAEISIETCS YCTHBIM OIIPOCOM B XOJ€ 3aHSTUH,
IIPU PELICHUH TUIIOBBIX CUTYAallMOHHBIX 3a7a4, TECTOBBIX KOHTPOJIbHBIX 3aJJaHU/ U IIPU BBIOJIHE-
HUH KOHTPOJIBHBIX paloT.

I1o okoHYaHMM Kypca IPOBOJUTCS 3a4€T, BKIFOYAKOIUI:

— cobeceloBaHUE TI0 TEOPETHYCCKUM BOIIPOCAM JUCIUILIIUHBL;

— pellleHue CUTYallMOHHBIX 3aj]ad, BKJIIOYas TPAKTOBKY PE3yJIbTaTOB JIAOOPATOPHBIX U WH-
CTPYMEHTAJIbHBIX HCCIICIOBAHUN.

5.2. Meroaunuyeckue yKa3aHus VIl HOATOTOBKH K CAMOCTOSITE1bHOH padoTe 00y4aromuxcs
10 JUCHMILIMHE « XUMMSDY
Conepxanne BHEAyAUTOPHOW CaMOCTOATENBHON PabOThI OOYYAIOMUXCS MO AMCHUIUIMHE «XU-
MU BKIIHOYAET B ce€0sl pa3iMyHble BUIbI JESITEIbHOCTH:

— YTeHHuEe TeKcTa (yuyeOHMKaA, IEPBOMCTOYHHKA, JOTIOJHUTEIbHON JIUTEPATYphI);

— COCTaBJICHHUE IJIaHa TEKCTa;

— KOHCIIEKTUPOBAHHUE TEKCTA;

— paboTa co clIoBapsIMU U CIIPAaBOUYHUKAMU;

— MOJATOTOBKA K J1ab0paTOpHOM padoTe;

— pellleHre BapuaTUBHBIX 3a/1a4 U YIPaXKHEHUH;

— TMOATOTOBKA K KOHTPOJIbHBIM paboTam;

— paboTa C 3JeKTPOHHBIMU HH(POPMALIMOHHBIMU PECYPCAMU;

— TMOJTrOTOBKA K TECTOBBIM 33/IaHUSIM.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' M

Ne . Bcero
u/n Buabl yueOHoii padoThI Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHA 4ACOB
1 2 3 4
1. | Jlexums: KoMIekcHbIE COETMHEHMS [IpoGnemHuas 2
2. | Jlexknus: PacTBOopHI [TpobnemHas 2
3. | Jlekus: OKUCTUTEINHHO-BOCCTAHOBUTEIHHBIE 2
[IpoGnemnuas
peaKkuuu
4. | JJaboparopnas padota 2. Kunetnka xumude- | [IpakTuueckue METOIbI BRIPAOOTKH 6
CKUX peaKIui poeCCHOHATIBHBIX YMEHUH
5. | JJaboparopnas pa6ota 7. OKHCIUTETHHO- [IpakTraeckue METOIbI BEIPaOOTKH 4
BOCCTaHOBUTEINIbHBIE PEAKLIUU poeCCHOHATIbHBIX YMEHUH
6. | JlaboparopHas pabora 9. KauectBennsle pe- | [IpakTudeckue MeToabl BEIPaOOTKU 4
AKIIUY HA AaHHOHBI poeCCHOHATIBHBIX YMEHUH
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7. YYHEBHO-METOJUYECKOE 1 HH®OPMAIIMOHHOE OBECIHEYEHUE JUCIIHU-
IJIMHBI
7.1. IlepeyeHb OCHOBHOM U 0IOJHUTEIbHON y4eOHOM JINTepaTypbl

CnHCcoOK 0CHOBHOI JIMTePaTyphI

Baiitaep, B.B. Xumus [DnexkrponHsiii pecypc]: yueOnoe nocobue/ B.B. Baiituep, E.A. Hu-
' | KOHEHKO. — DJIEKTPOH. TEKCTOBBIC JaHHBbIe. — EkartepuHOypr: Ypanbckuil denepaabHbIi
yauBepcutet, ObC ACB, 2016. — 132 ¢. — 978-5-7996-1780-6. — Pexum poctymna:
http://www.iprbookshop.ru/66217.htmi

Mapmankua, M.®. Xumus [DeKTpoHHBIH pecypc]: yuedHoe mocodue/ M.®. MapimankuH,
| N.C. I'puropsin, I.H. KoBaneB. — DyeKTpoH. TeKcTOBbIE AaHHbIe. — CTaBponoiib: CeBepo-
Kaskasckuii dhenepanpubiil yauBepcuteT, 2015. — 228 ¢. — 2227-8397. — Pexum nocrty-
na: http://www.iprbookshop.ru/63225.html

CemenoB, .H. Xumus [OnexTponHsiii pecypc]: yueOnuk mis By3os/ .H. Cemenos, W1.JI.
" | [lepdunoBa. — DnektpoH. TekcToBbie nannbie. — CI16.: XUMU3 AT, 2016. — 656 c. —
978-5-9388-275-5. — Pexxum nmoctyna: http://www.iprbookshop.ru/49800.html

Xumust [DNeKTpOHHBINA pecypc]: yaeOHoe mocoOure i CTYISHTOB 3a049HON (OopMBI 00yUe-
" | HUSI BceX HampaBlieHUi moAarotoBku Oakanaspos/ ['.I'. KpuBnesa [u ap.]. — DneKkTpoH. Tek-
CTOBbIE JaHHble. — BopoHex: BOpOHEXKCKMI TOCyHapCTBEHHBIM apXUTEKTYPHO-
crpoutenbHbiid yHUBepcuTeT, DbC ACB, 2013. — 132 ¢. — 978-5-89040-451-0. — Pexum
nocrymna: http://www.iprbookshop.ru/22675.html

CnmcoK J0N0JTHUTEIBbHOM JINTepaTyphbl

bonaeipea, O.M. Xumus. 3agaum ¥ ynopakHEHHUS [DIEKTPOHHBIA pecypc]: yueOHOe Mmoco-
" | ome/ O.W. boaasipeBa, O.I1. Kymuapesa, I1.A. [lonomapeBa. — DJIEKTPOH. TEKCTOBBIE JIaH-
Hbele. — OpenOypr: OpenOyprckuii rocynapctBeHHblil yausepeurer, ObC ACB, 2016. —
141 c. — 978-5-7410-1583-4. — Pexxum nocryma: http://www.iprbookshop.ru/69968.html

Koposun, H.B. JIaGoparopusie padotsl mo xumuu [Tekct]: yuebd. mocodue/ H.B. Koposun,
| .. Munrynuna, H.I'. PeokoBa; non pen. H.B. KopoBuna. — 3-e u3zn., ucnp. — M.: Bric.
mkoja, 2001. — 256 c.

[Ty3akoB, C.A. COOpHUK 3a/1a4 U ynpaxHeHU# no obmel xumuu [Tekct]: yued. mocodue/
| C.A. Ily3akos, B.A. [lonkoB, A.A. ®ununmnosa. — M.: Beiciias mikoina, 2004. — 255 c.

Tuxonos, I'.Il. Xumus [Dnextponnsiit pecypce]: npaktukym/ I'.I1. Tuxonos, MI.A. MuHnaega,
| T.A. FOnuHa. — DJIEKTpOH. TEKCTOBbIE NaHHBIE. — M.: MOCKOBCKasl roCyAapCTBEHHAs
akajgeMus BOAHOTO Tpancmoprta, 2016. — 171 c. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/65689.html.

Xumust [DnekTpoHHbIN pecypc]: maboparopubiii npaktukym/ B.I1. Tumuenko [u mp.]. —
" | DnekTpoH. TekcToBbie naHHble. — CtaBpomnoib: CeBepo-KaBkaszckuil gpenepaibHbIil yHU-
Bepcurer, 2015. — 225 ¢ —  2227-8397. —  Pexum  mocryna:
http://www.iprbookshop.ru/62883.html

Xumus [DneKTpoHHBINH pecypc]: MeToindeckue yka3zaHus/. — DJIEKTPOH. TeKCTOBbIE JaH-
‘| #ple. — CII6.: Cankr-IletepOyprckuil rocy1apCTBEHHbBIH apXUTEKTYpPHO-CTPOUTENbHBIH
yauBepcuter, DObC ACB, 2013. — 114 c. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/26881.htmi

Xumus [DneKTpoHHBIN pecypc]: yueOHO-MEeTOANYECKOe oco0ue/. — DIIEKTPOH. TEKCTOBbIE
" | nannble. — ExatepunOypr: Ypanbckuil denepanbusiii yausepcuretr, O9b6C ACB, 2015. —
220 c. — 978-5-321-02442-3. — Pexum nocrtyna: http:// www.iprbookshop.ru/68514.html
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7.2. llepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET»

7.2. Tlepeyenn pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHO# ceTH « AHTEpHET»
http://window.edu.ru- Eounoe okno docmyna xk 06pa3o8ameibHblM Pecypcam;

http:// fcior.edu.ru - @edepanvrviit yenmp uHGOPMAUUOHHO-00PAZOEAMENLHBIX PECYDCOE,

http://elibrary.ru - Haydnas snekTpoHHas OuOInoTEKA.

7.3. UnopManmoHHbIEe TEXHOJIOTHH

JIM1eH3noHHOE MpOorpaMMHoe odecmeye-
HHe

PexBU3MTHI JIMLIEH3UI1/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. 1.

Wnentudukarop noanucuuka: 1203743421
Cpok aeiictBus: 30.06.2022
(TIpojIeHHEe TOTUCKH )

MS Office 2003, 2007, 2010, 2013

Ceenenus 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JInuensus 6eccpounas

Awntusupyc Dr.Web Desktop Security Suite

JIutieH3MOHHBIN cepTH(UKAT
Cepuiinpiii Ne JKS4-D2UT-L4CG-S5CN
Cpok aeitctBus: ¢ 18.10.2021 o 20.10.2022

9BbC Axanemus
(CIIK)

Jluner3uonHskli morosop Ne 000439/9b-19 ot
15.02.2019r
Cpok nerictBust: ¢ 15.02.2019 oo 15.02.2022

SBC IPRbooks

JIunensuonnbiit gorosop Ne 8117/21 ot
11.06.2021
Cpox netrictBust: ¢ 01.07.2021 mo 01.07.2022
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8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUME JUCHUIIJIMHBI

8.1. TpeGoBaHus K ayIuTOpPUAM (MOMELIEHUSIM, MeCTaM) /Il IPOBeAeHUs 3aHATHIA:
1. YueOHas ayauropus Ajs IPOBEJCHUS 3aHATHH JEKIIMOHHOIO THUIIA!
- Ha0Op IEMOHCTPAIMOHHOTO 00OPYIOBAHUS M Y4eOHO-HATIISITHBIX TTOCOOM, 00€CTIeYHBAIOIIIX
TEeMaTU4YeCKHe WITIOCTPALIMU: IPOEKTOP, IKPaH, HOYTOYK;
- CHeMaIM3UPOBaHHAs MeOEIIb: CTOJ MPETOAaBaTeNbCKUNA, CTYI TS IPETIoAaBaTelis, CTOJ y4e-
HUYECKUH, CTYJ1 YUYEeHUYECKUH, IocKa yueHnueckas, TymOa kadenpa.

2. YueOHast ayiuTOpUs JUIsl IPOBEIACHUS 3aHATUH J1a00paTOPHOTO THIIA, TPYIIIOBBIX ¥ WHIUBUIY-
QITBHBIX KOHCYJBTAIUH, TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTAIlUU:

- TexHu4eckue cpencrtBa oOydenus: MoHuTOop Acer TFT 17, cucremuniii 6s0k iRu Ergo-Corp
121W

- CIIeIMATIM3UPOBaHHAsI MeOeIIb: JOCKAa yYCHHUYECKAs!, CTOIbI OTHOTYMOOBBIE, CTOJIBI YYCHUYECKHE,
CTYJIbsl MSTKHUE, CTYJIbsI YACHUYECKHE.

3. ITomemeHue st CaMOCTOATEIbHOU PabOTHI.

bubnuoreyHo-u3naTenbCKui LEHTP.

OTI[GJI O6CJIY)KI/IBaHI/I$I II€YaTHbIMU U3JaHUAMU. KOMIIJICKT HpOCKHI/IOHHI)Ifl, My.]IBTHMCI[HfIHOC
000pyI0BaHUE: 3KpaH HACTEHHBIH, IPOEKTOP, HOYTOYK, pabouue cTojbl Ha 1 MECTO, CTYIIbS.

8.2. TpeGoBanus Kk 000pyA0BaHUIO PA00YMX MECT NMpenoJaBaTess u 00y4aroMuXCs

1. pa6oqee MCCTO IPCIIoAaBaTeiisl, OCHAIICHHOC KOMIIBIOTEPOM C JOCTYIIOM K CETHU I/IHTCpHCT;
2. pa6oqI/Ie MECTa o6yqa101u14xc;1, OCHAaIlICHHBIC .]'I8.60paTOpHLIMI/I CTOJIaMH, CTYJIbSIMU ,

8.3. TpeGoBanus K cieHAJIN3UPOBAHHOMY 000PY/10BAHUIO:

1. JlaBopaTopHoe 00OpyaOBaHUE: CTOJBI JIAOOPATOPHBIE IJIi XMMUYECKMX HCCIIEIOBaHMH,
CTYJbs JabopaTopHble 0e3 MOMATOKOTHHUKA, BBITSDKHBIC IIKA(bI, IITATUBBI, CIIUPTOBKH, METIAJIKH-
MarHMTHBIE, IINATEIH, JIEKTPOIIIIUTKA.

2. JJaboparopnas nocyna: ¢haphopoBble THUTIIN, IKCUKATOPHI, CTEKJITHHBIE CTAKaHbl BMECTH-
MocThio 250, 100 1 50 mu1, mepHble TUAMHAPHI BMecTUMocThio 250, 100, 50 u 10 mi, uaukaTop-
Hasi Oymara (yHUBepcajibHasl, KpacHbIN JJAKMYC, CUHUH JIAKMYC), CTEKJISIHHbIE MTaJIOUKH, CTEKIISIH-
Hble MPOOUPKH, OIOPETKH BMECTMMOCTBIO 25 MJI, KaleibHble MUIETKH, MUIETKH, TPOMBIBAJIKH,
MepHBIe KOJIObI BMeCcTHMOCTBI0 50 Mit, ciuptoBeie Tepmomerpsl 0-100°C, mumerkn Mopa Bme-
CcTUMOCTBIO 10 MJI, KOHWYECKHE KOJIOBI IIs1 TUTpOBaHUS BMecTUMOCTh0 100 1 250 mut.

3. X¥UMHUECKHEe PEaKTUBBI COTIACHO JIA0OPATOPHOMY MPAKTUKYMY.
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9. OCOBEHHOCTH PEAJIMBALIIMA JTUCHUIIJIMHBI 1JIS1 UHBAJIN10OB U JIMIY C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMHU 310POBbAA

Jlnst obecriedeHns 00pa3oBaHMsl WHBAIUJOB UM OOYYAIOIIUXCS C OTpaHUYeH-
HbIMM BO3MOKHOCTSIMU 370pOBbs pa3palarbiBaeTca (B ciiydae HEOOXOIUMOCTH)
aJlariTUpOBaHHasl 00pa3oBaTeIbHas MPOrpaMMa, HHAUBUAYATbHBINA YUeOHBIH TIaH C
y4E€TOM OCOOCHHOCTEHM MX MCUXO(U3MUECKOrO Pa3BUTUSI U COCTOSHUSA 370POBbS, B
YaCTHOCTH MPUMEHSETCS WHANBUIYAIbHBIN MOAXO0/ K OCBOSHUIO THUCHUIUIMHBI, NH-
TUBUAyaldbHBIC 3aMaHus: pedepaTsl, TUCbMEHHBIE PabOTHl M, HA0OOPOT, TOJBKO
YCTHBIE OTBETHI M JUAJIOTH, UHIUBUyaJbHbIE KOHCYJIbTAINH, UCTIOIb30BAHUE TUK-
TopoHA M OPYTUX 3aMMCHIBAIOIINX CPEICTB JAJIS BOCIPOU3BEIACHUS JICKIIMOHHOTO U
CEMHMHAPCKOT0 MaTepuara.

B nensx obecrniedenus oO0y4aromuxcs MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBbSI KOMIUIEKTYeTCs (POH OCHOBHOM y4eOHOM ITuTepaTypoH,
aJlaliTHPOBAHHON K OIpaHUYEHMIO 3JIEKTPOHHBIX O00pa30BaTENbHBIX PECYpPCOB, J0-
CTyI K KOTOpbIM opranu3oBad B BULl Axagemun. B Oubnnoreke npoBoaarcs nHAU-
BUJyaJbHbIE KOHCYJIbTALIMM JUIS JAHHOW KAaTErOpUM MOJIb30BaTENIEH, OKa3bIBACTCS
MIOMOII[b B PETUCTPAIIMA W HCIOIH30BAHUH CETEBBIX W JIOKAIBHBIX 3JICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB, IPEIOCTABISAIOTCS MECTA B YUTAJILHOM 3aJI€.
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MO TUCLUATIJINHE

OOHJI OHEHOYHBIX CPEJACTB

XUMU

19



1. HACHHOPT ®OHJIA OLHEHOYHbBIX CPEACTB
IO JUMCHHUIIVINHE

XHMHUA

1. Komnerenuun, popmMupyembie B npoiecce n3y4eHusi JUCHUTITHHBI

HNunpexc DopMyJTHPOBKA KOMIIETEHIMH
OIIK-5 CriocoOeH y4acTBOBATh B IMPOBEJCHUHN IKCIICPUMEHTAIBHBIX HCCIICIOBAHUI B
podeccnoHABEHOM IeATEIBHOCTH

2. JrTansl (l)OpMI/IpOBaHI/IH KOMIIETCHIUH B IIPOoHECCE€ 0OCBOCHUS TUCHUIIJTUHBI

n/n Pa3nennl (TeMbl) TUCIHU- dopMupyemMble KOMIEeTeHINH (KOAbI)
IJIMHbI OIIK-5

1. CrpoeHue BeniecTBa +

2. KomMiniekcHble coefTMHEHUS +

3. DHepreTuka XUMHYECKHUX Mpo- +
IIECCOB

4, Kunernka XuMHYeCKON peakiuu +

S. PactBops! +

6. OKHCIIHTEIbHO- +
BOCCTAaHOBUTEIIbHBIC PEAKIIUU

7. XUMUS 2JIEMEHTOB +

8. AHaMTHYECKAs XUMUS +
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3. HHAuKATOPBI 10CTHKEHUSI KOMIIeTeHU M, opMupyeMbIX B Npolecce U3y4eHus: IUCUMILINHBI

Ilnanupyemble pe3yJibTAThI 00y4eHHs
(moka3aTes 10CTUKEHUSI 32 JAHHOT0
YPOBHSI 0CBOCHHSI KOMIIeTEHIINi)

Kpurepuu onennBanusi pe3y/jibTaToB 00y4eHUsI

Cpejacra onleHUBAHUA
pe3yJIbTaToB 00y4YeHHsI

NummkaTopbl J0CTHKEHUS KOMIIETEH- HEY/10BJIETB. Y/I0BJIETB. XO0pOoI11I0 OTJINYHO Texyumit IIpomexyrounas
HHH KOHTPOJIb arrecTanms
OIIK-5 CrnocoOeH y4acTBOBaTh B MIPOBEICHUU IKCIIEPUMEHTAIBHBIX UCCIICIOBAHHN B TIPOGECCHOHATBHON ACSITELHOCTH
OIIK-5. 1. ITox pyKOBOICTBOM CIIELHa- He3nanue ocHoB- |Yactuunble 3HaHUs | Xopoiue 3HaHuss  |OTindHbie 3HaHuS | QDO 3auer
JMcTa Goltee BBICOKOH KBatudukaryy |[HPIX TOHATHH 1 OCHOBHBIX TOHsA- |TIOHATHI U METO-  |TOHATHI M METOJIOB |- Oppoc 110 TeMe
METOJIOB OCHOBHBIE [TUI 1 METOJIOB OC- |OB OCHOBHBIE (M- |OCHOBHBIE (pr3nye-

Y4acTBYET B MPOBEJICHUU IKCIICPHU- 3aHSITHS,

5 of ¢busnueckue sBje- |[HOBHBbIC GU3NYE- |3UYECKUE SIBICHUS |CKUE SIBJICHUS U 3a-
MEHTAJIbHBIX UCCIIEIOBAaHHM B 00JIaCTH CKHe SBICHUS U 1 32KOHBI MEXAHH- - TECTUPOBAHUE,

arpoOMHKEHEPUH

HUS ¥ 3aKOHBI Me-
XaHHUKH; OCHOBHBIC
3aKOHBI HEOPTaHH-
YECKOW M aHAJIUTH-
YeCKOH XMMHH,
KJIaCCU(PUKALIMIO U
CBOICTBA XUMHYE-
CKUX 3JIEMEHTOB,
BEIIECTB U COEIU-
HCHHIA.

3aKOHBI MEXaHUKH,
OCHOBHBIE 3aKOHBI
HEOpPraHWYeCKOu 1
aHAJIUTUYECKOH
XUMUH, Kiaccudu-
KaIllIo U CBOICTBa
XUMHYECKHX DIIe-
MEHTOB, BEILECTB U
COCIMHEHMH,

KW, OCHOBHBIE 3a-
KOHBI HEOopraHuye-
CKOH M aHAJIUTHYe-
CKOM XMMHH, KJIac-
cu(UKaAIUIO U
CBOMCTBA XUMUYE-
CKHX DJIEMEHTOB,
BEILIECTB U COEIH-
HEHUH.

KOHBI MEXaHHKH, OC-
HOBHBIC 3aKOHBI HE-
OPraHUYeCcKOr U
aHATUTUYECKON XH-
MUH, KJ1accuduka-
IIUIO U CBOMCTBA XU-
MUYECKHX IJIeMEH-
TOB, BEIIIECTB U CO-
€UHECHUI.

OIIK-5. 2. Mcrionb3yeT KIIacCCHYECKUe U
COBPEMEHHBIE METO/bI UCCIIEJOBAHNUS
B arpOMHXEHEPUU

He ymeer u He ro-
TOB HCIIOJIB30BaTh
OCHOBHBIE JJIEMEH-
TapHbIE METO/BI
XUMHYECKOTO UC-
CJIEIOBAaHHUs Be-
LIECTB U COECIUHE-
HUH.

[TocpencrBenHbII
YpOBEHb TOTOBHO-
CTH ¥ YMEHHS HC-
MOJIb30BaTh OCHOB-
HBIE DJIEMEHTApPHBIC
METO/Ibl XUMUYe-
CKOI'0 HCCIeI0Ba-
HUS BEILIECTB U CO-
€IUHEHUN.

Xopoluii ypoBEHb
TOTOBHOCTH U yMe-
HHUsI UCIOJIB30BaTh
OCHOBHBIE JJIEMEH-
TapHbIE METOBI
XUMUYECKOTO UC-
CJIEIOBAaHHUS Be-
LIECTB U COCIUHE-
HHI.

OTnu4HbBINA YPOBEHD
TOTOBHOCTH U YMG-
HHUS HUCIIOJIb30BaTh
OCHOBHBIE DJIEMEH-
TapHI)Ie METOAbI XU-
MHUYECKOT0 UCCIIea0-
BaHM BENIECTB U
COeIUHEHUN.

- 3aIUTa OTYETOB
1o J1aboparop-
HBIM paboTam
3DO0:

- 3aIUTa OTYETOB
1o J1aboparop-
HBIM ¥ KOHTPOJTb-
HBIM paboTam

21




OIIK-5. 3. icioap3yeT OCHOBHBIE 110~
HATHUSA U 3aKOHBI XUMUHA JI PCHICHUSA
KOHKPCTHBIX 3aaa4 ITPH BbIIIOJIHCHHUU
PACUYCTHBIX U SKCIICPUMCHTAJIbHBIX 3a-
TaHuU

He Bimaneer nn-
CTpYMEHTapUeEM
JUIS peIlleHus XH-
MUYECKHUX 3a/1a4;
METOJIaMH aHaJln3a
¢bu3nvecKux spie-
HHUM B TEXHUYECKUX
YCTpPOMCTBAX U CH-
creMax; nHpopma-
[AEH O Ha3HAUECHUN
1 00J1acTAX IpUMe-
HEHUSI OCHOBHBIX
XUMHYECKUX Be-
IIECTB U UX COEJIU-
HEHUH.

IlocpencrBenHoE
BJIaJICHUE UHCTPY-
MEHTapueM AJis
pelieHus: XuMHuye-
CKHX 3aJ1a4; METO-
JaMu aHanu3a Qu-
3UYECKUX SIBJICHUI
B TEXHUYECKUX
YCTPOMCTBAX U CH-
cremax; uHpopma-
AEN 0 Ha3HAYECHUU
1 00JIaCTAX TpUMeE-
HEHUSI OCHOBHBIX
XUMHUYECKHX Be-
IIECTB U UX COEIHU-
HEHUH.

Xopouiiee BiaseHue
WHCTPYMEHTapUEM
JUISL peIIeHUs XH-
MUYECKHUX 3a/1a4;
METOJIaMH aHaJln3a
(bu3nIecKux sBie-
HHUI B TEXHUYECKUX
YCTPOMCTBAX U CH-
cremax; uHpopma-
AEH 0 Ha3HAUECHUN
1 00J1acTAX IpUMe-
HEHUSI OCHOBHBIX
XUMHYECKHX Be-
IIECTB U UX COEU-
HEHUH.

OmmmyHOE BaJicHNE
WHCTPYMEHTapUeM
JUISL PEIICHUS] XUMH-
YeCKHX 3aJ1a4; METO-
JlaMu aHaiuza Gpusn-
YeCKUX SBJICHUH B
TEXHUYECKHUX
YCTPOMCTBAX U CH-
cremax; nHpopma-
[yel 0 Ha3HAYEHHUH
1 00JIaCTAX TIpUMe-
HEHUS OCHOBHBIX
XUMHAYECKUX Be-
IIECTB U X COEIH-
HEHUH.
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4. KommjaekTt KOHTPOJIBHO-OLICHOYHBIX CPECACTB M0 JTUCHUIIJIMHE
Bomnpocsl Kk 3auery

00 JUCLUIUINHE XUMUS

. OCHOBHBIE ITOJIOKEHHUS COBpeMCHHOfI MOZCIIN CTPOCHUA aToMa. 9HepFeTI/I‘{CCKI/Ie YPOBHHU U

NOJYPOBHU aTOMa; MOPSIOK 3alOJHEHUS 3JIEKTPOHHBIX 000JI0UEK; CIOCOOBI 3aHMCH dJICK-
TPOHHBIX U JIEKTPOHHO-Tpaduueckux GopMyi aToMa.

. KBanroBsie uncina, ux 3Hadenue, puzndeckuii cMmpica. [punmun Ilaymu. [IpuHunn HauMeHb-

mel suepruu. [Ipasuna Xynaa.

. CoBpemenHas (popMyIupoBKa MEPUOJNIECKOTO 3aKOHA U CTPYKTYypa MEPHOAMYECKON CUCTE-

Mbl JI.11. MenneneeBa. [lepuognyHOCT, M3MEHEHHUSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPrui
MOHU3AIIMM, CPOJCTBA K DJIEKTPOHY, AIEKTPOOTPULATEIHLHOCTH, PAINYCOB; MEPUOINIECCKUI
XapakTep U3MEHECHHs] XUMUUYECKUX CBOWCTB IO TpyIIaM, IEPHOIaM.

. Tums u XapPaKTCPUCTHUKHU XUMHUYECKOM CBS3H: QJICKTPUYCCKUC NHUITOJIbHBIC MOMCHTBI, CTCIICHB

WOHHOCTH, HAIlPaBJIEHHOCTh M HACHIIIICHHOCTh, SHEPTHSI U JUTMHA CBsI3H. VIOHHAs CBS3b M €¢
CBOMCTBA.

. KoBanenrtHas cBs3b U ee cBoiicTBa. MexaHHU3Mbl 00pa30BaHUs U TUIIBI KOBAJIEHTHOH CBSI3H.

. I'eomeTpuueckoe CTpOEHHE MOJIEKYJI. G- U M-CBA3H, TUIIBI THOPUAU3ALINH.

. Merayumnueckas cBsA3b. THUIIBI KpUCTAIIIMYECKUX peIETOK. BogopoaHas cBA3b.

. Kommekcueie coenunenusi. OcHOBHEIE MotoxkeHMs Teopun Beprepa. Knaccndukarus kom-

MJICKCHBIX COCIUHEHUM. HOMCHKHaTypa, Jucconuanmsa KOMIIICKCHBIX COGHHHCHHﬁ. Kon-
CTaHTa HECTOMKOCTH KOMILJIEKCA.

. Ilonsatue o BHYTpeHHefI OHCPIrur, SHTAJIBIIMHU, SHTPOIIUH. Temnnossie B(I)Q)GKTBI XUMHNYCCKHUX

peakmuii. 3akoH ['ecca u crnencTBue u3 Hero. Ternora (SHTanbNUA) oOpazoBanusi. CBoOOI-
Has sHeprusi [ mb60ca. HampaBienne XuMHUECKUX peaKIIui.

Kunernka xummdeckoi peakuuu. @akTopsl, BIUSAIOMNE HA CKOPOCTh XUMUYECKON PEAKLIUH B
TOMOT€HHBIX U T€TePOreHHBIX chcTeMax. 3aKoH JeiicTByromux mMace. [Ipasuno Bant-T'odda.
Karanu3 u karanu3aTopsl.

Xumnueckoe paBHoBecue. Koncranra paBHoBecusi. DakTophbl, BIUSIOUIME HA CMEIIEHUE XH-
Muyeckoro pasHoBecus. [Ipuanun Jle-Ilarense.

OO61as xapakTepuCTHKa pacTBOPOB. XUMHUYECKask TEOPHUS pacTBOPOB. CriocOOBI BbIpaXKEHUS
KOHIIEHTPALlUU PacTBOPOB: MaccoBas J0JIs, MOJSIPHOCTh, MOJISUIBHOCTb, HOPMaJIbHOCTb.
PactBopuMOCTh. 3aBUCUMOCTH PACTBOPUMOCTH TBEP/IBIX BEIIECTB U I'a30B OT TEMIIEPATYPHI.
HacspinieHHble, HEHACBIIEHHbIE pacTBOpBL. CoNbBaThl, TUAPATHI, KPUCTAIIIIOTUAPATHI.
PactBopb! 351ekTpoauToB. CUIIBHBIE U ClIa0ble JIEKTPOIUTHL. Teopus 3JMEeKTPOIUTHUECKON
mucconnanuu Appennyca. CTeneHb U KOHCTaHTa Jucconuanui. BoogopoaHslil mokas3aTens.
I'mpponus comnent.

OOuue cBoiicTBa paz0aBieHHBIX pacTBOPOB. [loHMKEHNE 1aBIeHUs HACBILIEHHOTO Mapa Hajl
pactBopoM. 3akoH Payns. [loHmkeHne Temneparypbl 3aMep3aHusl U NOBBIIIEHUE TEMIIEpaTy-
pbl KuneHus pactopa. Ocmoc. OcMoTndeckoe naBieHue. 3akoH Bant-T'odda.
OKHCANTENbHO-BOCCTAHOBUTENNbHBIE peaklnu. CTEeNneHb OKUCIEHUS, OKUCIUTEIN U BOCCTa-
HOBUTEIHN; METOABI COCTABJICHHSI YPAaBHEHUN OKHCIINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMI.
Knaccudukamus OBP.

OCOOEHHOCTH CTPOEHHUSI aTOMOB, CIIOCOOBI TMOJYYEHUs, CBOMCTBA S-3JIEMEHTOB U UX COEMIHU-
HEHHUI.

OCOOEHHOCTH CTPOEHUSI aTOMOB, CIIOCOOBI MOJTYYEHHUs, CBOWCTBA P-DJIEMEHTOB M UX COE/IHU-
HEHHUI.

OCOOEHHOCTH CTPOEHUSI aTOMOB, CIIOCOOBI MOJTYYEHHUs, CBOUCTBA d-3JIEMEHTOB M UX COEIHU-
HEHHUI.

[Tpeamer u 3a1a4M aHATUTHYECKON XUMUU. Kitaccu(pUKaLusi METO/I0B aHAIM3A.
KavecTBeHHBIN 1 KOTMYECTBEHHBIN aHAIHU3.

Xummuueckue 1 (PU3NKO-XUMHUECKHE METO bl aHATTN3A.
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Keiic-3aganusa

10 JUCHUIIINHE XHUMHUSA

Keiic-3apanue Ne 1 «Kiaccbl HeopraHu4ecKkux coeuHeHuin

OnbIt. Ilonyyenue cpegnux conei

a) PeakTuBbl: pacTBOp xsopuzaa 6apust 1 H., pacTBop cyiabdara HaTpus 1 H., mpoOupka

Hanute B npobupky 3-4 xarum pacTBopa xyiopuaa 6apusi, 100aBuTh 3-4 Karim pacTBopa
cyibdara U HaTpHUs.

0) PeakTuBbI: pacTBOp Cyibdara menu 1 H., IUHK METAIMYECKUH, TPOOHpKa

Hanute B npo6upky 3-4 xarum pactBopa cyibdaTa Meau, OpOCUTh KyCOUYEK IIMHKA.

B) PeakTMBBI: HACHIIIIEHHBIN pacTBOP TUAPOKCUAA Kalblus, okcu yriepoaa (IV), annapar
Kunna

Hanute B mpobupky 10 1/3 o6beMa pacTBopa ruipoKcua Kaablys (M3BECTKOBAs BOJIA) U
IPOMYCTUTH Yyepe3 Hero okcup yraepona (IV) (yriekucnslii ra3) us annapara Kumnna 1o nosisie-
HUS] MYTH.

3aganne. 3anuch JaHHBIX ONbBITA.

1) OT™MeThTe U3MEHEHHSI B TPOOUPKAX B X0/1€ TIPOBEICHHSI OTIBITOB.

2) Hanummure ypaBHEHUSI XUMHUYECKUX PEAKIMH, IPOTEKAIOLINX B IPOOUPKAX.

3) Ilox kaxxmoit U3 peakuii yKaKuTe MpU3HAK peakiuu (HarnpuMep, Oenblii 0calok, odec-
[[BEUYMBAHUE U T.II.)

4) HazoBuTe BCe MPOAYKTHI peaklnu, 32 UICKIOYEHUEM BOJbI.

5) ChopmynupyiiTe BBIBOJI: peaKLIUAMHU MEX1y KAKMMH KJIacCaMU HEOPTaHWYECKUX COE/IH-
HEHUI MOXHO MOJIyUYUTh CPEHUE CONHU ?

Keiic-3aganne Ne 2 «XuMnuyeckoe paBHOBecHe 1 KHHETHKA))

OnbIT. 3aBUCHMOCTH CKOPOCTH PEAKIMH OT KOHIEHTPALMHU Pearnpyoiux BelecTs

PeakTuBBI H 000py10BaHUeE: PACTBOP CEPHOU KHUCIIOTHI 2 H., paCTBOP THOCYJb(haTa HaTpus
(Na2S203) 1H., IuCTUITMPOBaHHAs BOJIA, YEThIPE MEpHbIE IPOOUPKH, KaIleIbHUIIBI WIN THUIIET-
KU, CEKYHJIOMED

Tuocynbdar HaTpHst pearupyer ¢ CEpHOI KUCIOTOM MO CIeAYIOUIeMY YPAaBHEHUIO PEaKLIUU:

Na2S203 + H2S04 = Na2S04 + 502 + H20 + S|

[Tpu3HakoM npoTeKkaroel peakliuy sBIsgeTcsl 00pa30BaHNUE MYTH ITPH BIMAICHUU CEPhI B
0CaJIoK.

Jlnist mpoBeIeHHsI OMbITa B YEThIpEX MPOOUpKaxX MPUTOTOBbTE paBHbIE 00bEMBI PACTBOPOB
THOCYJIb(aTa HATPUS PA3TUYHON KOHIICHTPALIMH, JIsl 3TOT0 BHECUTE B IPOOUpPKHU 4, 6, 8 u 12
Karesb THOCYy/Ib(ara u JoBeauTe 00beM B mpodbupkax 1o 12 kanens 100aBUB B KaKIYIO BOLY,
KaK yka3aHo B Tabnuue 1.

3arem B 1-10 poOHpKy 100aBbTe 1 Karuio cepHON KUCIOTHI, OTHOBPEMEHHO BKJIIOUUB Ce-
kyHzaomep. [Ipociennre, 4ToObl Karuist He NoMnaja Ha CTEHKU TPOOUPKH.

Kak TopKO MOsIBUTCS MYTh, BHIKJIIOUUTE CEKYHIOMEP M 3aHECHTE pe3ysbTaTa B Tabmuiy 1.

[ToBTOpUTE OMEBIT C 2, 3 U 4-11 MpoOUpPKaMHU.

3aganue. 3anuch JaHHBIX ONBITA.

1) 3anecute B Tabyuiry 1 naHHbBIE, TPOBEIEHHBIX UCCIEOBAHUN

Ta6aunua 1- JlanHble ombiTa

Ne KomnnuecTBo kxamnenn O6mee | OTHOCHUTEIE- Bpewms OTHOCHUTENE-

npobup- | Pacteop | H2 | Pac- YHCIIO | Has KOHIICH- MOSIBIIC- Has CKOPOCTh

KH Na2s20 | O TBOP Ka- Tpauus. HUSI MYTH, | peakuuu 1/t,
3 H2S04 | mens, Na2S203, t, cex cek.-1
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VoOur. | CorH.

1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccuuraiitTe OTHOCUTENIbHYIO MPAKTHUYECKYI0 CKOPOCTh PEAKIINK JJIsi KKJIOTO Cirydast
(1/t), 3Has Bpems peakiuu. 3aHecuTe B Tadauy 1.

3) PaccunraiiTe OTHOCHTEIHHYIO KOHIIEHTPALUIO THOCYIb(aTa: MPUHUMAS KOHIICHTPAIHIO
B repBoi npodupke ¢ 4-s kamsimu CotH = 1, ¢ 6-10 kamusamu — CotH = 1,5 u T.41. 3aHecuTe aaH-
HbIe B TaOmumy 1.

4) TlocTpoiite rpaduk 3aBUCUMOCTH OTHOCHTEILHON MTPAKTUYECKON CKOPOCTH PEAKIIMH OT
OTHOCUTEIIFHOM KOHIIGHTPAIIMK THOCYIIb(aTa HATpHsl, OTKJIabIBas 3Ha4YeHus 1/t ya ocu X u
CotH.yaocu Y.

5) ChopmynupyiiTe BEIBOI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU THOCYIIb-
daTta HaTpUs MpPU JAHHBIX YCIOBHSIX.

Keiic-3axanue Ne 3 «PacTBOpBI 3JIEKTPOJIUTOB)

OnbIT. XapakTep J1MCCONMAIMM THAPOKCH/IO0B

ITosyyeHue ruipoKcHIa MarHus.

PeaxTuBbI: pacTBOp XJIopUJa Maruus | H., pacTBOp rMAPOKCUAA HAaTpus 1 H., pacTBOp co-
JSTHOM KUCTOTHI | H.

B nBe mpoOupku BBecTH 10 5-6 Kanens 1 H. pacTBoOpa XJI0pua MarHus U 100aBUTh B KaXK-
Iyto 1o 5-6 kamnenb 1H. pacTBOopa rHIpOKCHA HATPUs.

B nepByto mpoOupky k ocaaky g06aButh 8-10 xamnens 1 H. pacTBOpa CONSHOM KHCIIOTHL, a B
apyryto 8-10 kanens 1 H. pacTBopa r'MAPOKCH]Ia HATPUSL.

3aganue. 3anuch JaHHBIX ONBITA

1) Kakue npusHaku peakuuiit Bel HaOmonaere ? B kakoM cityuae HabogaeTcs pacTBope-
HUe ocajka’?

2) Hanummre MoJeKysIsipHble U HOHHO-MOJIEKYJISIpHbIE YPaBHEHUS PEaKLIUU:

MOJIy4EHUs TUJIPOKCH/Ia MarHus;

TUIPOKCHIa MarHusl ¢ COJITHOM KUCIIOTOH,

THIPOKCHU/Ia MarHusl ¢ TUIPOKCHIOM HATpHSl.

Kaxkas peakuus e uzer ?

3) KakoB xapakrep aucconuanuy ruipokcuia Maraus? 3anuinTe ypaBHEHHE JUccola-
LMY TUPOKCUA MarHUsl.

Keiic-3ananne Ne 4 «OCHOBBI 2JICKTPOXUMHUID)

OnpiT. [IMHHKOBO-MeIHBIN I ILBAHNYECKUIN JJI€MEHT

IIpu6Gopsl u peakTussbl: pactBopbl: CuSO4, 1 v, ZnSO4, 1 1, KC1 (Hac.); 3nexTpoab —
IIMHKOBBIA U MEJTHBIN; BOJIbTMETP; CTaKaHbl BMECTUMOCTHIO 200 M1, MOTOCKH (GUIBTPOBATILHON
Oymaru.

CobuparoT rabBaHUYeCKUH 2JIEMEHT: B OJMH cTakaH HainuBatoT 100 M1 pacTBopa conu
LIMHKAa, B Apyroil — 100 M conu Meau, COEAUHSIOT UX 3JIEKTPOIUTHUYECKUM KITFOUOM (IIOJIOCKU
¢buIbTpOBaIbLHON OymMaru, CMOYEHHbIE pAaCTBOPOM XJIOpUAa Kanusi). B pacTBopsl conelt omycka-
I0T COOTBETCTBYIOIINE UM 3JIEKTPO/bl. Bo BHEIIHEN 1IENU raibBaHUYECKOIO JIEMEHTA COEAM-
HSIOT AJIEKTPOJIbI ¢ BOIbTMETpOoM. [lpu noakitoueHnu npubdopa HEOOXOAUMO CTPOro COOII0IaTh
MOJIIPHOCTb.

3aganue. 3anuch JaHHBIX ONBITA.

1) 3adukcupyiite nokasanus BonsT™MeTpa: Edaktuu = B,

2) PaccuuraiiTe TeOpeTHUECKH HAIPSKEHUE TaIbBAHUYECKOTO AIEMEHTA, MOJIb3YsICh 3HaUe-
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HUSIMU CTaHJAPTHBIX JIEKTPOAHBIX MOTeHIManoB ETeop = B,

3) Beruucnure KI1/] nzygaemoro ransBanndeckoro anementa: KITJ =
Edaxr./Eteop.-100%.

4) N300pa3ute cxeMy rajJbBaHMYECKOIO HJIEMEHTA.

5) Hanuure ypaBHEHUS peaklMid, IPOTEKAIOIIMX Ha JIEKTPOIax rajlbBaHUUECKOIO dJie-
MEHTA, U CyMMapHO€ YpPaBHEHNE XUMHUYECKOM pEeakliu, B pe3yJIbTaTe KOTOPOU BO3HUKAET JJIEK-
TPUUECKUN TOK B JAHHOM 3JIEMEHTE.

Keiic-3apanue Ne 5 « Koppo3usi v 3a1ura MeTaJlJiIoB M CILIABOB»

OnpiT. Koppo3usi cnjiaBoB MeTalJIOB

HccnenoBanue MexaHu3Ma pa3iu4HbIX BUJ0B KOPPO3UH METAJLJIOB

PeakTnBBI 1 MaTepHaJbl: IMHKOBAS U MEJIHAS IJITACTUHBI C 32)KMMOM; 2 H PacTBOP
H2S04, nuctuminmupoBanHasi Boja.

3amoJIHATh CTakaH Ha 2/3 pacTBOPOM CEPHON KHUCIIOTHI.

OnycTuTh B pacTBOP MHKOBYIO M METHYIO TUIACTUHBI, CIE/Is, YTOOBI TUIACTUHBI HE KOHTAK-
TUPOBAJIH JIPYT C IpyroM. 3apuKcUpoBaTh BBIJIEICHUE BOAOPOIa HA OJHOM U3 TUIACTHH.

CoenuHuTh ¢ TOMOIIBIO 3aKUMa IIUHKOBYIO U MEJTHYIO TIJIACTHHBI, CIE/sI, YTOOBI TIIaCTHHBI
KOHTaKTUPOBAIIU APYT ¢ apyrom. Uto nusmenumnocs? [louemy?

3ananue. 3anuch JAHHBIX ONBITA.

1) CnenaiiTe BBIBOJBL, T/I€ YKOKUTE MEXAHU3M KOPPO3UH METAJIa B Pa3HbIX CIAy4asX: MpU
3aMKHYTOM M pa30MKHYTOW LIENH FaJIbBAHUYECKOIO IJIEMEHTA.

2) Hanumure cxemy KOppO3UH IMHKA B IPUCYTCTBUU MEIU B KHCIIOTE.

Keiic-3axanue Ne 6 «XumMus BAKYIIHX BelIECTB)

OnbiT. UnenTudukanmss Ka4eCTBEHHOI0 COCTaBA MOPTJIAHALEMEHTA U peaKklum cpe-
AbI €ro pacTpopa

PeakTHBBI: TOPTIAHIIEMEHT, TUCTHJUIMPOBAaHHASA BO/Ia, peHonranenH, 1 H. pacTBOp
Na2CO3

OO6opynoBanue: MPoOUPKH, CTCKIISTHHAS TTAJIOYKA, TAIIETKA, IEHTpUdyTra

B npoOupky HackInbTe HA KOHUMKE MITIATeNs MOPTIIaHIEMEHTa U J00aBbTe 5 M1 Bofbl. B
TE€YEHHE 5 MUH. DHEPIUYHO BCTPSAXUBAINTE COAEPKUMOE IPOOUPKHU, 3aTE€M JalTe OTCTOSATHCS 15
MUH. WK OTUeHTpUyrupyite. LlenTpudyrar (BepXHUi CII0H KHUJIKOCTH) OTOEpUTE MPU ITIOMO-
IIY TTUTIETKA B 2 TPOOUPKH, B OAHY J00aBbTe 2 Karuu (peHondragenHa B Apyryro S5 kamens 1 H.
Na2CO3.

3aoanue. Coenaiime 3anucet OAHHBLIX ONbIMA.

1) CocraBbTe MOJIEKYJIIPHOE M HOHHOE YpaBHEHMS T'MJIPOJIM3a OPTOCHIIMKATA KaJIbIUS 110 1-
W CTYIICeHU

2) VkaxuTe Kakue MpoayKThl THIPOIN3a ObUIM 00HapyKEHbI IPY MOMOIIM peakiuii de-
HoJI(pTasleMHa U IPU B3aUMOJEHCTBUM ¢ KapOOHATOM HATpPHUsl, YKaXKUTE MPU3HAKU PEAKIINU

3) CocraBbTe MOJIEKYJIIPHOE M HOHHOE ypaBHEHUs 00pa30BaHUs Oca/iKa MpU J00aBICHUH K
nentpudyrary Na2CO3
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Bonpocs pist codecenoBanus

10 JUCHUIIINHE XHUMHUSA

Tema: OcCHOBHbBIE KJIACCHI HEOPTrAHUYECKOH XMMHUM

1. Maiite popMyInpoOBKY MOHATHI OKCHJIOB: a) KUCIOTHOTO;

0) OCHOBHOTO; B) aM(OTEPHOTO.

[IpuBenuTe mpuMepsl OKCHIOB: a) KUCIOTHBIX; 0) OCHOBHBIX; B) aM()OTEPHBIX; I') Hecoe-
obpazyromux (6e3pa3IuIHbIX ).

2. Hanwmmute dopmynsl aHTHAPUAOB yKazaHHbIX kuciot: HoSO4, H3BO3, HoP,07, HCIO,
HMnOsg.

3. BeiBenmure (hopMynbl KHCIOTHBIX OKCHUIOB U3 (opmyn cremyromux kuciaor: HNO,,
H2Mﬂ04, H3PO4, HNOg, H3BO:s.

4. Hanwmute GopMysbl OKCUAOB, KOTOPBIE MOKHO TIOJTY4YUTh, pa3iaras HarpeBaHueM Clie-
JYIOLIHE THIPOKCHUIBI: LiOH, Cu(OH),, H3AsQ4, Cr(OH)3, H,SiO3, H,SO4.

5. Hammmure ypaBHEHHS peakiiuii MEXy CICTYIONTUMHI OKCHIAMHU:

a) OKCHJI Kanblus u okcu azora (V);

0) oxcun cepsl (V1) u okena menu (11);

B) okcuna ocdopa (V) 1 okcHu Kamus;

r) okcup xkenesa (1) u okenn xpemuus (IV).

6. Kaxkue u3 cienyromux Bemect OyayT pearupoBath ¢ okcuaom azora (V): Ca(OH)y;
H,SOy; MgC|2; K>0; H,0; SO,?

7. Jlaiite popmynupoBky noHsTuil kuciot. [lpuBenure mpumepsl 0€CKUCIOPOIOCOAEPIKA-
IIMX KHACJIOT.

8. IlpuBenuTe nMpuUMEpPHI KUCIOT: a) OTHOOCHOBHBIX; 0)IBYXOCHOBHBIX; B) TPEXOCHOBHBIX.

9. UYto Ttakoe ocHoBanue? [IpuBenanuTe mpuMepsl paCTBOPUMBIX M HEPACTBOPHMBIX OCHOBA-
HUM.

10.Kakue BemiecTBa Ha3bIBAIOT COJISIMU?

Tema: KomniekcHbIe cOeITUHEHUS

1. Kakue coenmnHeHHs Ha3bIBAOTCS KOMITJICKCHBIMH?

2. Kakue MOJIeKyJIbl i HOHBI MOTYT SIBJISITHCS JINTAHIaMH B KOMIUIEKCHBIX COCTHHCHHSX ?

3. HazoBure coennueHns: [Ni(NH3)6]SO4, [Ag(NHg)z]NC)g, [Zn(H20)4]SO4, [Cf(HgO)ﬁ]C'g,
Ks[Fe(CN)s], Nas[Ag(S203).]. Hamuiure ypaBHEHHS AUCCOIMAIIMN 3THX COSTUHEHUI B BOTHBIX
pacTBopax.

4. Hanumure KOHCTAHThl YCTOMYHUBOCTH BBIIICTIEPEUHCICHHBIX KOMIUIEKCHBIX HOHOB.

5. TlpuBenute nmpuMepbl peaklivii, KOTOPbIE CIOCOOHBI Pa3pYIINTh BbIIIEIEPEUNCICHHBIE
KOMILIEKCHBIC HOHBI.

6. Ompenenure 3apsj KOMIUICKCHOTO MOHA, KOOPIUHAIMOHHOE YKCJIO M CTEICHb OKHUCIIe-
HUsE KomIuiekcooOpazosarens B coemuHeHusx: Ky[Fe(CN)g]; Na[Ag(NO,).]; Kz[MoFs];
[Cr(H20)2(NHs)sCI]Clo.

7. Omnpenenute 3apsia KOMIUIEKCHOTO MOHA, KOOPIUHAIIMOHHOE YUCIIO U CTEIECHb OKHCIIe-
HUS  KoMmIutekcooOpasoBarenss B coeamuHenusix: [CU(NH3)4]SO4; Ky[PtClg]; K[AQ(CN)2l;
Rb[SbBrs].

8. Ompenenute 3apsa KOMIUIGKCHOTO HOHA, KOOPAMHAIIMOHHOE YHCIIO U CTEICHb OKHCIIE-
HUs KoMIuiekcooOpaszoBatens B coenuneHusx: K[SbClg]; Na[Sb(SO.)]; Ks[Fe(CN)s]; Ka[TiClg];
Kz[Hg|4]

Tema: Knunernka XuMu4ecKoil peakuuu
1. UTto Takoe roMOreHHasi ¥ TeTepOoreHHasi peakuuu?
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IIpuBectu npumMepsl

2. UTto Takoe CKOpOCTh XMMUUYECKOHN peakiun? Yem u3MepsieTcsi CKOPOCTh XMMUYECKUX pe-

akuuii? Kakue (akTopsl BIUAIOT HA CKOPOCTh XMMUYECKUX PEaKIii?

3. ChopmynupyiiTe 3aKOH IEHCTBUS MacC U MIPUBEAUTE €r0 MAaTEMAaTUYECKOE BhIPasKEHUE.

4. Yo HA3bIBAETCS KOHCTAHTOM CKOPOCTH XMUMUYECKOH peakIuy U KaKoB (pr3HUecKuii
CMBICJI 3TON BEIUYHHBI?

5. Hanmmure BeIpakeHNUE 3aKOHA JEHUCTBUS MACC U1 PEAKLIMI:

2NaOH + H,SO4 = Na,SO4 + 2H,0

CaO + CO, = CaCOs3

N, + 3H, = 2NH;

6. Uto Takoe karanus? Katanuzarop? B uem npuHuum aeicTus katanusaropa?

7. Kakue peaknuu Ha3bIBatoT oOpatuMbiMu? [IpuBenuTe mpumepsl.

8. Uemy paBHA KOHCTAaHTa paBHOBECHsI 00paTHMON peakium?

9. Chopmynupyiite npuniun Jle-1llatense.

Tema: PacTBopbI

1. Kakue criocoObl BeIpa)K€HUs KOHIICHTPALIUKA PACTBOPA CYIICCTBYIOT?

2. Yro takoe TUTp pactBopa? Uem OH OTIMYAETCS OT MIOTHOCTHU?

3. B kakux equHMUIIAX BbIpAXKaeTCs MaccoBast 10Jis, MOJIIpHasi, MOJIsIIbHASL KOHLIEHTPAlUU
pactBopa, TUTp?

4. J151s yero npuMeHseTCsl METOJ KUCIIOTHO-OCHOBHOT'O TUTPOBAHMUS?

5. Kakue BeliecTBa Heb3s UCIIOJIb30BATh IS IPUTOTOBIICHUS CTAHJAPTHBIX PACTBOPOB B
KHCJIOTHO-OCHOBHOM TUTpoBaHuu? Ilouemy?

6. Hanumure ypaBHEHUE peakliuy CUIIbHON KUCIIOTHI C COJIBIO C1a00i KMCIOTHI B MOJIEKY-
JSIPHOM, MOHHOM U COKPALIEHHOM MOHOM BHUJIE.

7. YTo Takoe ’KeCTKOCTh BO/bI? B Kakux eIMHUIIaX OHA BhIpaXkaeTcs?

Tema: OKHCINTEIHLHO-BOCCTAHOBHUTEIbHbIE PeAKIINHT

1. Y10 Takoe OKUCIUTEIb, BOCCTAHOBUTEID, CTEIIEHb OKUCIIEHUA?

2. Moryt 1 JaHHBIC BEIIECTBA MPOSBISTH B PEaKIMiIx cBoicTBa okuciuTelns: Mg, HNOg,
HCIO, S, Cr,03 , KOH? INpuBeauTte npuMepbl peakiiyi.

3. IIpuBenuTe 3 nmpuMepa BEUIECTB, MPOSIBIISIONINX KaK CBOWCTBA OKUCIIUTEINS, TaK U BOC-
CTaHOBUTES.

4. MOYXHO JTM OKMCITUTH MOHBI Fe?" XJIOPOM B CTaHJapTHbIE yCcIoBHsIX? B 000cHOBaHUM OT-
BETA MPUBEIUTE CTAHIAPTHBIC TIOTCHIIUAIIBI TOTYPEaKIHii.

5. MOHO JIM OKHCIHTH HOHBI Fe?™ nomom B CTaHJApPTHBIX ycIoBUsAX? B o0ocHOBaHMH OT-
BETA MPHUBEIUTE CTAHIAPTHBIC TIOTCHIIUAIIBI TOTYPEaKITHii.
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KoMILJIEKT TeCTOBBIX 3aJlaHUM

10 JUCHUIINHE XHUMHUSA

TECT Ne 1

I.  Crtpoenue atoma. KBanToBBIE UMCIIA.
CTtpoeHue 3J1eKTPOHHBIX 000J104€K ATOMOB.

3apanmne 1 O1MHAKOBOE YHCIIO SJIEKTPOHOB COEPKAT YaCTUIIBI
1)
2)
3)
4)

3aganue 2 Bricuinii okcu 31IeMeHTa ¢ AIEKTPOHHON KOH(UTYypaluei
1)
2)
3)
4)

3ananme 3 DieKTpOHHAS] KOHPUTYpaALIUS COOTBETCTBYET YACTHUIIE
1)
2)
3)
4)

3aganue 4 DIEKTPOHHYIO KOH(UTYpAIUI0 HHEPTHOTO ra3a UMEeT HOH
1)
2)
3)
4)

3ananme 5 Kakue n1Ba aroMa UMEIOT OJMHAKOBOE YHCJIO S—DJIEKTPOHOB B OCHOBHOM COCTOSTHUU?
1)
2)
3)
4)

3aganmne 6 OIMHAKOBOE YHUCIIO AJIEKTPOHOB COJICPIKAT YACTHIIBI
1) u

2) u

3) u

4) "

3ananme 7 Kakas a1eKTpoHHAs KOH(PUTypaIysi COOTBETCTBYET paclpe/ieeHUI0 BaJICHTHBIX 3JIEK-
TPOHOB B aTOM€ Xpoma?

1)
2)
3)
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4)

3aganue 8 AToMy aproHa B OCHOBHOM COCTOSIHUHM COOTBETCTBYET 3JIEKTPOHHAs KOH(PUTypauus
YaCTHIIbI

1)
2)
3)
4)

Il. Tlepumoamyeckuii 3aKoH u cucrema iemenToB .. MeHnaesieeBa.

3aganue 1 CxoaHy0 KOH(OUTYpaIMIO BHEIIHETO SHEPreTHYECKOIO YPOBHS UMCIOT aTOMBbI P 1
1)

2) Al

3)

4) N

3aganue 2 Jlerue Bcero npucoeInHSET AIEKTPOHBI aTOM
1) cepnr

2) xjiopa

3) cenena

4) 6poma

3aganue 3 B kakoMm psay XUMHYECKHE DJIEMEHTBI PACIONOKEHBI B MOPSJIKE YMEHBIICHHS HX
aTOMHOTO pajuyca?

1)

2)

3)

4)

3aganue 4 CxonHyI0 KOH(DHUTYpaIUIO BHEIIHETO YHEPTETHYCCKOTO YPOBHS UMCIOT aTOMBI MarHus
u

1) xanpus

2) xpoma

3) kpeMHHs

4) amroMuHUs

3ananne 5 B kakoM psity XUMHUECKHUE DJIEMEHTBI PACIOIOKEHBI B TIOPSIKE BO3pACTaHUS AJIEKTPO-
OTPULIATENILHOCTHU?

1)

2)

3)

4)

3ananue 6 Hemeramnuueckue cBoiicTBa Hanbosee BEIPAXKEHBI Y
1) xpemHus

2) kucnopoja

3) 6opa

4) cepsl

3apanme 7 XapakTep OKCHIIOB B PALY

U3MEHSIETCS OT
1) OCHOBHOTO K KHCIIOTHOMY

2) OCHOBHOTO K aM(pOTEpHOMY
3) ampOTEepHOTO K KUCIOTHOMY
4) KHCIIOTHOTO K OCHOBHOMY
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3ananue 8 B xakoM psay XUMHUECKHE 3JIEMEHTHI PAcTIOIOKEHBI B OPSIIKE BO3PACTAaHHUS UX aTOM-
HOro paauyca?

1)

2)

3)

4)

11l. Xumuueckas cBA3b.

3aganue 1 KoBasneHTHas nojsipHas CBA3b XapaKTEpHA JUIsl KaKJI0TO U3 IBYX BEILECTB!
1) yriekucoro rasa 1 cepoBoopoa

2) a30Ta U aMMHaKa

3) XJIOPOBOIOPOAA U XJIOPHU/IA HATPHS

4) okcuaa JUTUS U TUAPOKCUAA JTUTHS

3aganue 2 YKaXuTe BEIIECTBO, B KOTOPOM KHCIOPOJ 00pa3yeT HOHHBIE CBSI3H.
1) o30H

2) OKCHJT KaJIbIIHS

3) YIJIeKUCIbIi ra3

4) Bona

Saﬂafme 3 BeniectBa TOIBKO € KOBaJICHTHOM l'IOJ'ISIpHOI‘/'I CBA3bIO YKA3aHBI B pANY:
1)
2)
3)
4)

3aganue 4 BoopoaHas cBA3b XapakTepHa JUIs
1) ankaHoB

2) apeHOB

3) ciupToB

4) anKuHOB

3aganue 5 CoeuHEeHNs C KOBAJIEHTHOW HEMOJISIPHOM CBS3bIO PACIOJIOKEHBI B PAY:
1)
2)
3)
4)

3aganme 6 XuMuueckas CBA3b MEXY MOJIEKYJIaMH BOJbI
1) BomopoaHas

2) noHHas

3) KoBaJIeHTHAas OJISIpHAsI

4) KoBaJICHTHAs HEMOJIsIpHast

3ananue 7 CoeIMHEHNS C HOHHOM CBSA3BIO PACIIOJIOKEHBI B PAY:
1) F,, KCI, NO2, NH3
2) NH4CI, LiBr, CaO, BaF;
3) CaF,, CaS0O,4 H,0, NH4F
4) NaNOj3, HF, NF3,ZnO

3ananue 8 BelecTBOM ¢ KOBaJICHTHOW HETIOJIIPHOM CBSI3BIO SIBJISICTCS:
1) aMMHaK
2) CEPOBOIOPOT
3) okcu cepsl (1V)
4) 6enbrii pochop

IV. Kiacchl HeopraHu4eckux coeiMHeHu.
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3aganue 1 @opMyIibl KUCIOTHI, OCHOBAHMSI U OCHOBHOTO OKCH/JIA IIOCJIE0BATEIbHO YKa3aHbl B psi-
ay:

1)

2)

3)

4)

3aganue 2 AM(OTEpHBIM OKCHUIIOM SIBIISETCS
1)
2)
3)
4)

3aganue 3 AMdoTepHbIe CBOICTBA HE MPOSIBIISET THAPOKCU]T
1) 6epuus

2) nutus

3) aroMUHHS

4) riuaKa\

3aganue 4. K Heconeobpa3yronmm okcuaM OTHOCUTCS
1)
2)
3)
4)

3aganme 5. K OoCHOBHBIM OKCHAAM HE OTHOCHTCS
1)
2)
3)
4)

3aganune 6. XuMUYCCKUE COCTUHCHHS: OTHOCSTCS K
1) kucnoram

2) OCHOBaHUSAM

3) comsam

4) okcugam

3ananme 7. TONBKO KUCTOTHBIE OKCUIBI COJIEPIKATCS B PANY:
1)
2)
3)
4)

3amanue 8. K KucioTHbIM OKCHIaM OTHOCUTCS:
1)
2)
3)
4)

TECT Ne 2
. OcHOBBI XMMHUYECKOH KHHETHKHU M KATAJIM3.

3ananue 1 /{114 yBeMueHUs: CKOPOCTH XMMHYECKOW PEeaKun HEO0OXOIUMO
1) yBennuuTh TEMIIEPATYPY

2) 106aBUTH MOIOBOJAOPO]T

3) yMEHBIIUTH AaBICHUE

4) yBennuuTh 00HEM PEaKIIMOHHOTO COCyAa

32



3aganue 2 Ot yBenMUYEHUS IUIOMIAIM TOBEPXHOCTU CONMPUKOCHOBEHHUS PEareéHTOB HE 3aBUCUT CKO-
POCTh PEAKITNH MEKITY

1) dochopom u kuciaopogoM

2) kucinopojioM u okcugom azota (II)

3) cepoii 1 BOJOPOIOM

4) MarHveM 1 a30THOU KHCJIOTOM

3ananme 3 Kakoe yTBepiaeHHE OTHOCUTEIBHO KaTaIM3aTOPOB HEBEPHO?
1) KaranuzaTopsl yuacTBYIOT B XUMUYECKOM peakLuu

2) KaTtanu3zaTopsl cMeLal0T XMMUYECKOE paBHOBECHE

3) KaranusaTopsl U3BMEHSIOT CKOPOCTh PEAKLIUI

4) KatanuzaTopsl yCKOPSIOT KaK MPSIMYI0, TaK U OOpaTHYIO PEaKILIUIO

3aganue 4 /{15 yBeanueHUs CKOPOCTH peaklUy 00XKUTa MUPUTA HY>KHO

1) U3MEJbYUTh TUPUT
2) OXJIQX/IATh T€Yb JUISI 00)KHTa ¢ TOMOIIBIO BOJISTHOTO XOJIOAUIHbHHUKA
3) MOHU3UTH JIaBJICHUE B TIEYH
4) pa30aBUTh BO3JIYX, IOCTYMAIOINIHI B 11€4b, a30TOM
3apanue 5 Kopposuio TpyO OTONMHUTENBHON CUCTEMBI MOKHO 3aMEJIJTUTh, €CIIN
1) MIOBBICHThH TEMIIEPATYPy B CUCTEME
2) pPacTBOPUTH B BOJIE, HUPKYIUPYIOMIEH B CHCTEME, KUCIOPO 10 HACHIIIICHUS
3) MIOBBICHTH JaBJICHHE B CHCTEME
4) pacTBOPUTH B BOJIE HHTHOUTODP KOPPO3HHU

3apanme 6 OnieHUTE CIPAaBEAIIMBOCTh YTBEPKICHUI:

A. JloGaBiieHre KaTaiu3aTopa MPUBOIUT K YBEIIMICHUIO CKOPOCTH PEAKITUH.

b. [Ipu HarpeBaHUU PEAKIIMOHHON CMECH CKOPOCTh 3K30TEPMUYECKON PEaKIIUi YMEHBIIIAETCS.
1) BepHO TOIBKO A

2) BepHO TOJIEKO b

3) BepHBI 00a yTBEpKICHUS

4) 06a yTBepkKA€HUS HEBEPHBI

3aganue 7 [Ipu 0 °C peaxuusi, Juist KOTOPO# TeMIIEpaTypHbIA KO3()GUIIMEHT paBeH 2, 3aKaHINBa-
ercs 3a 120 cex. Pacuuraiite, npu Kakoi TeMIiepaType 3Ta peakiys 3aKoH4uTCs 3a 15 cek.?

1) 10

2) 20

3) 30

4) 40

3ananue 8 3a kakoe BpeMs 3akoHunTCs peakuus npu 30 °C, eciu ipu 10 rpaxycax oHa 3aKaH-
yuseTcs 3a 20 MUHYT?
TemnepatypHblif K03 PULIHEHT paBeH 2.

1) 3
2) 5
3 2
4 9

TECT Ne 3
1. Onpenesenne Maccobl U 00bEMA.

3ananme 1 Kakas macca 6poma BeIfenuTcs mpu B3aumojericteuu 0,3 Moib OpomMuaa Kajius ¢ U3-
ObITKOM XJT0pa? (3amUIIKUTE YUCITIO C TOYHOCTHIO JI0 LIETBIX. )

1) 15

2) 20

3) 12
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4) 24

3aganue 2 I[lpu pactBopenuu cynbduma xenesa (II) B u30bITKE COMTHON KUCIOTHI BBIICTHIOCH
2,8 1 (n.y.) raza. Macca cynsduma xenesa (II) paBaa r. (3anummTe YUciIo ¢ TOYHOCTHIO JI0
LEJIbIX.)

1) 12

2) 11

3)14

4) 15

3amanue 3 PaccunTaiiTe Maccy ocanka, 00pa3yromerocs pu B3auMoAEeHCTBUN H30bITKAa pacTBOpa
HUTpaTa Oapusi C pacTBOPOM, cojaepkamuM 7,84 T cepHOil KUCIOTHL. (3amUIInuTe YUCIO ¢ TOYHO-
CTBIO 10 JICCSTBHIX.)

1) 16,4

2)15.1

3)131

4) 18,6

3ananue 4 [Ipu nomHoM B3aumoeiicteuu 11,2 11 cepoBomopoaa (mpu H.y.) ¢ H3OBITKOM CEPHUCTO-
ro ra3a nojy4yeHa cepa Maccoi

1) 158

2) 16,0

3)24,0r

4) 3201

3aganue 5 [ nonyuenus 70 rxenesa u3 okcuaa xenesa(lll) morpedyercs Bogopoa o0bEMOM
(pu H.y.)

1) 3,75 n

2) 42 1

3) 84 n

4) 107,52 n

3aganue 6 /[ monydenust 134,4 1 Bogopoaa (py H.Y.) U3 COSTHON KHUCIIOTHI MMOTPEOYyeTCs allfo-
MHUHUH Maccoi

1) 108 T
2) 162
3)324r
4) 89,6 T
3aganue 7 Macca »xene3a, BCTYNUBILIETo B peakiuto ¢ 16,8 i1 xyopa (H.y.), paBHa
1) 11,21
2) 281
3) 42T
4) 313,6r
3ananune 8 O0BEM KHCIOPOAA, HEOOXOIUMOTrO /ISl TOJIHOTO CTOPaHUs 5 IUTPOB 3TaHa, PaBEeH
1) 2,871
2) 5n
3) 17,5 n
4) 11,2 71

2. Cnoco0bl BbIpakeHHs] KOHIEHTPALHH PACTBOPOB.

3aganue 1 13 200 1 40%-HOro HachIIIEHHOTO pacTBOpa COJIM IPU OXJIAXKIACHUM BbINAJIa COJb
Maccoii 40 . B moirydeHHOM pacTBOpE MaccoBasi J0JIS COJIM paBHA

1) 20%

2) 25%
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3) 30%
4) 35%

3aganue 2 MaccoBasi 10y COJITHOM KUCIIOTHI, BhIpaXXEHHAsI B MPOILIEHTAX, B PACTBOPE, MOIyUEH-
HOM Tipu pactBopeHuu 11,2 1 (H.y.) XJopoBogopoaa B 1 11 Boibl, paBHA (C TOYHOCTBIO 10 JECSATHIX)
1) 1,8%

2) 10,6%

3) 31,8%

4) 91,8%

3aganue 3 Macca Bojpbl, KoTopyto Hano ucnaputh U3 800 r 15%-ro pacTBopa BeliecTBa, 4TOObI
YBEJIMYUTH €r0 MAaCCOBYIO J0J1t0 Ha 5% paBHa

1)40r

2)80r

3)120r

4)200r

3apanmne 4 Cmemanu 300 r 20%-ro pactBopa, u 500 r 40%-ro pactBopa NaCl. Uemy paBHa npo-
LEHTHAasl KOHIICHTpAIUs [MOTYyYEHHOTO pacTBopa?

1) 32.5

2) 44.9

3)25.5

4) 65,2

3anganme 5 Onpenenuts NPOLEHTHYIO KOHLIEHTPALUIO XJI0pUJa HaTpUsl B paCTBOPE, MOIYYEHHOM
npu pacTBopeHuu conu Maccoit 20 r B Boge maccoit 300 r.

1) 787
2) 578
3) 656
4) 625

3apanue 6 K 300 M ruapokcuia kaumst ¢ korneHrpanuei 20% (rurotHocts 1,2 1/Mit) mpubaBuim
KOH wmaccoit 40 rpammoB. Onipeaenuts nporeHTHyo koHneHnTpamuio KOH B HoBom pacTBope.

1) 32

2) 76

3)28

4) 55

3apanme 7 K 200 mu pactBOpa cepHoit kuciotsl (1. 1,066) ¢ konuenTparueit 10% npummmm 1 i
BO/bI (11. 1). OnpenenuTs NPOIEHTHYIO KOHIICHTPAIUIO CEPHOM KUCIOTHI B HOBOM PacTBODE.

1) 3,09
2) 176
3) 405
4) 2,33

3ananue 8 Ilpu ymapuanuu pactBopa xJjiopuaa Hatpusi Maccoit S00 rpaMMOB ¢ KOHIIEHTpaIuen
pactBopa 1% nosyunnu HOBbIN pacTBOp Maccoi 100 rpammoB. KakoBa mpolLieHTHas! KOHIIEHTpa-
[IMS MTOJTY4EHHOTO pacTBopa’?

1) 3
2) 6
3) 5
4y 2

3. I'aposus couteid.

3ananue 1 deHondranerH MOKHO UCTIONB30BaTh JUIsl OOHAPYKEHUS B BOJHOM PacTBOPE COJIH
1) aneraTa anrOMHUHUS
2) HUTpaTa Kajnus
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3) cynbdaTa arOMUHUS
4) cunukaTa HaTpUst

3ananue 2 Cpena pactBopa kapOoHaTa Kalus
1) menounas

2) Kucnas

3) HeltTpanbHas

4) cmabokucias

3ananue 3 Boausie pactBopsl cynbdata u pocdara HATPHUSI MOKHO PA3IUUIUTH C TOMOIIBIO
1) runpokcuia HaTpus
2) cepHOIl KUCTOTHI
3) benondranenna
4) dochopHOit KUCTOTHI

3ananue 4 ['vaponn3y B BOJHOM PacTBOPE HE MOJIBEPraeTcs:
1) KapGonat Harpus

2) cynbbua HaTpHst

3) pocdar natpus

4) HUTpAT HATPUS

3amanue 5 Kucias cpena oopasyercs B pe3ysibTaTe THIPOIIH3a:

1) HUTpaTa KaJabIHs
2) XJIOpHJIA KaJIbIUs
3) XJIOpU/Ia IUHKA

4) cynb(huaa HATPUSI.

3aganue 6 Cpeny pactBopa, OJHM3KYIO K HEHTPaIbHOM, UMEET BOJHBINA PacTBOP
1) xapOoHaTa Kamus

2) xnopua xenesa (1)

3) HUTpaTa aMMOHUS

4)HUTpUTA AMMOHUS

3aganue 7 Coib, KOTOpast NOABEPraeTcs HEOOPATUMOMY TUIPOIU3Y
1) x70pu amOMUHUS

2) cynbhu alTtOMUHUS

3) cynbdat amoMuHUS

4) HUTpAT ATIOMUHUS

3ananue 8 B pactBope cyiecTByeT B BUJie HOHOB
1) cynbdun sxenesa (1)

2) cynsdut xpoma (I11)

3) cynbdun xpoma (111)

4) cynbdat xeneza(lll)

TECT Ne 4
1. OxucauTeIbHO-BOCCTAHOBUTEIbHbIE PEeaKIHH.

3aganme 1. lcnomb3ys MeTOX OJIEKTPOHHOTO OajaHca, COCTaBbTE YPAaBHEHHE pPEaKINH

Ornpenennure OKUCINTENb.

1)  Mn*
2) S+4
3) Na”
4) H*

33}13HH6 2. I/ICHOHB3Y$I MCTO OJJICKTPOHHOI'O 6aHcha, COCTAaBbTC YPABHCHUC PCAKIUU:

OHpCI[eJ'II/ITe BOCCTAHOBHUTCIIb
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1) cr®

2) I

3) Na"

4) H*
3ana1me 3. I/ICHOJ'IBSYSI METOH OSJICKTPOHHOI'O 6ancha, COCTaBbTC YPABHCHUC PCaKIHH:
Onpez[eJmTe OKHCJIINTEIb.

1) cr'®

2) I

3) Na”

4) H*
3ana1me 4. I/ICHOJ'IBSYSI METOH OSJICKTPOHHOI'O 6ancha, COCTaBbTC YPABHCHUC PCaKIHH:
Onpez[eJmTe BOCCTAaHOBUTCIIb.

1) cr®

2) S+6

3)  Fe*

4 K
3aganue S. lcnonb3ys MeToa AJIEKTPOHHOrO OajaHca, COCTAaBbTE€ YpaBHEHUE pEaKLUu:
Onpez[eJmTe OKUCJIIUTCIIb.

1)  cr?

2) cr?

3) K*

4)  CI?
3aganue 7. lcnonb3ys MeToa AJIEKTPOHHOrO OajaHCca, COCTAaBbTE€ YpaBHEHUE pEaKLUu:
Onpez[eJmTe OKUCJIIUTCIIb.

1) Na*

2)  Br®

3) R

4) H*
3aganue 8. lcnonws3ys Meroa AJIEKTpPOHHOrO OanaHca, COCTAaBbTE€ YypaBHEHUE peaKLUu:
Ornpenenute BOCCTAaHOBUTEITb.

1)  Mn*

2) CI®

3) K

4) H*

TECT Ne 5

1. Bzaumocss3b HEOPraHuI€CKUX coeMHEHMUIA.

3aganue 1. Onpeaenurte TPOMEKYTOUHOE BEMIECTBO X B CXEME MPEBPAILICHUI:

CuO — X — CuCl,
1) Cu(OH);

2) Cu(NOs),

3) CuSO,

4) Cu,S

3aganue 2. OnpenenuTe NPOMEKYTOYHOE BEIIECTBO X B CXE€Me MPEBPAICHHIA:

Fe — X — Fe(OH),
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1) FeO
2) Fe, O3
3) FeCl,
4) FeS

3ananue 3. B cxeme npeBpaiieHui

S—>X1—> Xz — CuS

BeniecTBaMu X1 U X2 MOTYT ObITh COOTBETCTBEHHO
1) HzS uS

2) st )51 SOZ

3) H,SO4 u FeS

4) SOz )51 H2804

3aganue 4. B cxeme npespaiienuii

Z/n0 — X1 i Xz i Zl’l(OH)z

BelecTBaMu Xj U X MOTYT ObITh COOTBETCTBEHHO
1) Zn(OH), u Zn

2) ZnS u ZnCO3

3) ZnCO3z u ZIl3(PO4)2

4) ZnSO,4 u ZnCl,

3apanue S. OnpeaenuTte BeecTBa X U Y B CXeMe MPEBPAILICHUI:

1) X — S0, Y — Cl,

2) X —FeS04, Y — AgCl
3) X - HzSO4, Y - BaC|2
4) X —S0s, Y — HCI

3apanme 6. Onpenenute BeniecTBa X U Y B CXeME MPEBPAILICHUN:

1) X — Cl,, Y — NaOH

2) X — HCl, Y — Cu(OH),
3) X — CuCl,, Y - KOH
4) X - MgClz, Y - Hzo

3aganue 7. [lana cxema npeBpalieHui:
SOZ —>Na2803 —>Nast4
Onpenenure BemectBa X 1 Y.
1) X —NaCl, Y — K;SO4
2) X — NaH803, Y — HZSOA
3) X —NaOH, Y — H,SO,
4) X —Nay0, Y — BaSOq4

3aganue 8. /lana cxema npeBpalieHui:
C02 —>K2C03 —>KNO3
Onpenenure BemectBa X 11 Y.
1) X = KCl, Y — Ca(NO3),
2) X = NaH803, Y — HzSO4
3) X—KOH, Y — HNOj3;
4) X — K50, Y — NaNO3
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KommuekT 3agaHuii 1JIsi KOHTPOJIbHOH PadoThI

[0 JUCHUIUIMHE __XUMHS

1. Hanummre snekTpoHHbIE (POPMYJIIBI ATOMOB JIEMEHTOB C MOPSAKOBBIMU HOMEpamu 9 u
28. K KxakoMy 3JI€KTpPOHHOMY CEMEMCTBY OTHOCUTCS KayKJbI U3 3TUX JIEMEHTOB?

2. Hammummure snextpoHHble hopMyiibl aToMoB ochopa u Banaaus. K kakomy aiek-
TPOHHOMY CEMENCTBY OTHOCUTCS KaKJIbIi U3 3TUX 3JIEMEHTOB?

3. Kakoe MakcUMajbHOE YHCIIO JIEKTPOHOB MOTYT 3aHUMATh S-, p-, 0- u f-opOutanu
JIAHHOTO YHEpreTuyeckoro yposus? Ilouemy?

4. Hanummure 3nekTpoHHbIE (OPMYIIBI aTOMOB Maprasiia u ceineHa. K kakomy 31eKTpoH-
HOMY CEMEMCTBY OTHOCHUTCSI Ka)KJIbli U3 3TUX 3JIEMEHTOB?

5. Kakue opOuTanu aToma 3alOJHSIOTCS AJIEKTPOHaMHU paHblie: 4s win 3d; Ss wim 4p?
[Touemy? CocTaBbTe JIEKTPOHHYIO (POPMYITY aTOMa dJIEMEHTA C MOPSTKOBBEIM HOMEpoM 21.

6. CocTaBbTe 3JEKTPOHHBIE (POPMYIIBI AaTOMOB 3JIEMEHTOB C MOPAIKOBBIMU HOMepamu 17
1 29. YV nocneaHero mpoucXoauT IpoBall OJHOTo 4s-asekTpoHa Ha 3d-mogypoBens. K kakomy
AIEKTPOHHOMY CEMEUCTBY OTHOCUTCS KaXKIBINA U3 ATHX AJIIEMEHTOB?

7. Kakue opOuTanm aroma 3armoHsFOTCS dJIeKTpoHaMu panbine: 4d wiu Ss; 6s uinu Sp?
[Touemy? CocTaBbTe NIEKTPOHHYIO (HOPMYILY aTOMa 3JIEMEHTA, MOPSIKOBBII HOMEP KOTOPOTO
43.

8. CocTaBbTe 31EKTPOHHBIEC (POPMYIIBI ATOMOB 3JIEMEHTOB C OPSAKOBBIMUA HOMepamu 21
u 23. Ckonbko cBoOOaHBIX 3d-opOuTaieil B aroMax 3THX 3JIEMEHTOB?

9. KBaHToBbI€ ynCIa AJis 3IEKTPOHOB BHEIIHETO YJHEPTETUYECKOTO YPOBHS aTOMOB HEKO-
TOPOTO 3JIEMEHTA UMEIOT cienyrommue 3HaueHus: n =4, 1 =0, m; = 0, ms = +1/2. Hanummre
AMEKTPOHHYIO (POPMYITy aTOMa 3TOTO AJIEMEHTA U OMPeIeInTe, CKOJIbKO CBOOOAHBIX 3d-
opOuTanel OH COJIEPIKHUT.

10. Kakue u3 a5eKTpOHHBIX (POPMYIL, OTpaKaroIIMX CTPOSHHE HEBO30YKICHHOIO aTOMa
HEKOTOPOTO 3JIEMEHTA HEBEPHBI:

a) 1s225°2p°3s*;

6) 1s°2s°2p®;

B) 15°25°2p°3s°3p°®3d*;

r) 1s%2522p®3s%3p°4s?;

1) 18%25%2p°3s23d.

[Touemy? ATomMaM Kakux 3J€MEHTOB OTBEYAIOT MPABUIIBHO COCTABJICHHbBIE 3JIEKTPOHHBIE POp-
MyJIbI?

11. Mcxond U3 monoKeHusi FTeEpMaHusl, L3l U TEXHEUUS B IEPUOAUYECKON CUCTEME CO-
cTaBbTE (POPMYIIBI CISAYIOMIUX COETMHEHUN: METa- 1 OPTOTepPMaHUEBOM KUCIIOT, TUTHIPOGOC-
¢ata 1e3us ¥ OKCHIa TeXHEIMs, OTBEYAIOIIETO €ro BhICIICH cTeneHu okuciaeHus. M3oopasure
rpadudecku GopMyIIbl 3TUX COCTUHEHUH.

12. Yto Takoe 3Heprus noHuzanuun? B kakux enuHunax oHa Boipaxkaercs? Kak nsmens-
€TCsl BOCCTAHOBUTEIIbHAS aKTUBHOCTD S- U P-3JIEMEHTOB B TPYIIAX MEPUOINIECKON CUCTEMBI C
yBEeJIMYEHUEM MOopsiikoBoro Homepa? [louemy?

13. Yto Takoe 31eKTpoOTpULATENbHOCT? Kak n3MeHseTCs 371eKTpOOTPULIATENBHOCTD P-
AJIEMEHTOB B IEPUOJIE, B TPYIIE NEPUOANYECKOI CUCTEMBI C YBEIMYEHUEM MOPSIIKOBOIO HOMeE-
pa?

14. Vicxons U3 TOJIOKEHHS T€PMaHUs, MOJIMO/ICHA U PEHUS B TIEPUOIUUECKON CUCTEME
COCTaBbTE (HOPMYJIBI CIEAYIOUIMX COEAUHEHH: BOJOPOIHOTO COCTMHEHUS TeéPMaHUsl, PEHUEBOI
KHCJIOTHI U OKCHJIa MOJTHO/IeHa, OTBEYAOIIETO €0 BHICIICH CTeTIeHN OKUCIeHus. M300pa3uTe
rpadudecku GopMyIIbl 3TUX COCTUHEHUH.

15. Yto Takoe cpo/IcTBO K 3JIeKTpoHY? B Kakux enuHunax oHo Boipaxkaetcs? Kak nusme-
HSIETCS] OKMCIIUTENbHAs aKTUBHOCTh HEMETAJUIOB B IEPUOZE U B IPYIIIE NEPUOJUUECKON CUCTE-
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MBI C YBEITMUEHUEM MOPSIAKOBOTO HOMepa? OTBET MOTUBUPYHTE CTPOEHUEM aTOMa COOTBET-
CTBYIOILETO JIEMEHTA.

16. CoctaBbTe (hOpMYITBI OKCHIOB U THIPOKCUIOB SJIEMEHTOB TPETHETO MEePHOIa IePHO-
JUYECKON CUCTEMBI, OTBEUAIOILIEr0 €ro BhICIIEH CTENeHN okuciaeHusd. Kak uamensercs xummye-
CKHI1 XapakTep 3TUX COSAMHEHUN MPH MEepPexojie OT HATPHUSA K XJI0py?

17. Kakoii 13 2JIeMEHTOB YETBEPTOTO MIEPHO/Ia - BAHAUHN WIIM MBIIIBSK - 00JIaaeT 6osee
BBIPR)KEHHBIMU METAITMYECKUMU cBoiicTBaMu? Kakoii n3 3TUX 371eMEeHTOB 00pa3yeT razoodpas-
HOE COeIMHEHHUE ¢ BOAopoaAoM? OTBET MOTUBUPYHTE, UCXOISA U3 CTPOCHHS aTOMOB JJAHHBIX dJI€-
MEHTOB.

18. Kakue anemMeHThl 00pa3yroT ra3000pa3Hbie, COeAMHEHUs ¢ BoAopoaoM? B kakux
rpymIax nepuoandeckKoi CUCTEMbI HaXOAATCs 3TH 1eMeHThI? CocTaBbTe (hOpMYIIBI BOJOPOI-
HBIX U KMCIIOPOJHBIX COEANHEHUH XJIOPA, TEJULYPA U CYPbMbl, OTBEYAIOLIMX UX HU3IIEH U BbIC-
IEH CTETIEHSIM OKUCIIEHUS.

19. V xakoro 35eMeHTa 4eTBEPTOro NepUoa - XpoMa Uilv CeJIeHa - CUIIbHEE BBIPAXKEHBI
MeTaJmaeckne cBoiicTBa? Kakoit U3 3TUX 311eMEHTOB 00pa3yeT raz000pa3Hoe COCTMHEHUE C
BoZ0poaoM? OTBET MOTUBUPYHTE UCXO/S U3 CTPOEHUSI aTOMOB XpOMa WJIN CEJIeHa.

20. Kakyro HU3IIYIO CTEIIeHb OKUCIICHHS POSBIIIOT XJI0p, cepa, a3oT u yraepoa? [loyve-
my? CocTtaBbTe OPMYIIbI COSAMHEHUN ATFIOMUHUS C JAHHBIMU 3JIEMEHTAMU B 3TON MX CTEICHU
okucieHus. Kak Ha3bIBalOTCS COOTBETCTBYIOIINE COEIUHEHUS?

21. YV Kakoro u3 p-3JIeMEHTOB MATON TPYIIIbI IEPUOIUYECKOM CUCTEMBI - pochopa umm
CYpPbMBI - CHJIbHEE BBIPAXKEHBI METAITHYeCKrEe cBoMcTBa? Kakoi u3 BOJIOPOAHBIX COSTMHEHUI
JAHHBIX 3JIEMEHTOB 00Jiee CUIIbHBIN BOCCTAaHOBUTENb? OTBET MOTHUBUPYITE CTPOSHUEM aTOMOB
3TUX AJIEMEHTOB.

22. Ucxons U3 NOJI0KEHHUST MeTaJlla B IEPUOIUYECKON CUCTEME JaliTe MOTUBUPOBAHHBIM
OTBET Ha BOMPOC: KAaKOH U3 IBYX THAPOKCUAOB Oojiee cuinbHOe ocHoBanue: Ba(OH), umu
Mg(OH),; Ca(OH), wmu Fe(OH),; Cd(OH), nnu Sr(OH),?

23. Ilouemy Maprasen NposiBIsET METANINYECKUE CBOWCTBA, a XJIOp - HEMETaJIIN4YecKue?
OTBeT MOTUBUPYHTE CTPOCHHEM aTOMOB THX 3JIeMeHTOB. Hamnuiere Gpopmysbl OKCHIOB U TUI-
POKCHIOB XJIOpa U Maprasiia.

24. Kakyro HU3IIYIO CTeNeHb OKUCIICHUS MPOSBIIAIOT BOAOPO, PTop, cepa u azot? Ilo-
yemy? CocTaBbTe (OPMYJIbl COEIMHEHUHN KalbIMs C JAHHBIMU 3JIEMEHTAMH B 3TOM UX CTENEHU
okucneHus. Kak Ha3pIBalOTCSl COOTBETCTBYIOIINE COEAUHEHUA?

25. Kakyio HU3IIYIO U BBICIIYIO CTENIEHb OKUCICHUS MPOSBISIOT KPEMHUM, MBILIBSIK, CE-
neH u xyop? [Mouemy? CocraBbTe (hOPMYIIBI COSAMHEHUI JaHHBIX SJIEMEHTOB, OTBEYAIOIINX
3TUM CTEINEHSAM OKHUCIICHUSI.

26. K kakoMy ceMeNCTBY OTHOCATCS 3JIEMEHTHI, B aTOMaX KOTOPBIX MOCIEAHUMN 3JIEKTPOH
noctymnaet Ha 4f- u Ha Sf-opburtanu? CKoJIBKO 3JIEMEHTOB BKJIFOYAET KaX10€ U3 ITUX CEMENUCTB?
Kak otpaxaercst Ha CBOMCTBAX 3TUX 3JIEMEHTOB AJIEKTPOHHOE CTPOEHUE UX ATOMOB?

27. ATOMHBIE BECa 3JIEMEHTOB B MIEPUOUUECKON CUCTEME, HEPEPHIBHO YBEINYUBAIOTCH,
TOTJ]a KaK UX CBOMCTBA MPOCTHIX BEIIECTB U3MEHSIOTCS MEPUOINYECKH. YeM 3TO MOKHO 00bsC-
HUTB?

28. KakoBa coBpeMeHHasi GopMyIupoOBKa nepruoaudeckoro 3akona? O0bsICHUTE, TOYEMY
B [IEPUOANYECKOMN CHCTEME DJIEMEHTOB aproH, KOOaIbT, TEJUIYp U TOPHUM OMEIIEHbI COOTBET-
CTBEHHO Tepe]l KaaueM, HUKelleM, HOJ0M U MPOTaKTUHHEM, XOTS U UMEIOT OOJBIITNI aTOMHBIN
Bec?

29. Kaxyro HU3IIYIO U BBICIIYIO CTEIIEHb OKUCIEHHS MTPOSBIISIOT yriiepos, hocdop, cepa
u ton? Ilouemy? CoctaBbTe POpPMYIIbI COETMHEHUH TaHHBIX JIEMEHTOB, OTBEYAIOLIUX 3TUM
CTENEHSAM OKHCIICHHUS.

30. Kakyro BBICIIYIO CTETIEHb OKMCIIEHHS] MOTYT IPOSIBIATH TEPMAHM, BaHAIM, Mapra-
Her ¥ kceHoH? [Touemy? CocTtaBbTe GOPMYIBI OKCHUIOB JAHHBIX 3JIEMEHTOB, OTBEYAIOIINX YTON
CTETeHH OKUCIIEHHUS.

31. Kakyro XMUMHYECKYIO CBSI3b HAa3bIBAIOT KOBAJICHTHON? UeM MOXHO OOBSCHUTH
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HAPaBIEHHOCTH KOBaJeHTHOH cBsizu? Kak meron BaneHTHBIX cBs3eil (BC) o0bscHSIET cTpoeHue
MOJIEKYJIbI BOBI?

32. Kakasi KOBaJICHTHAsl CBSI3b Ha3bIBACTCSl HEMOJIIPHON U KakKasl OJIsIpHOU? YTo ciryKuT
KOJIMYECTBEHHOU MepOi MOJISPHOCTH KOBaJIEHTHOMU cBA3U? COCTaBbTE AJIEKTPOHHBIE CXEMBI
ctpoenust moJiekyn Np, HoO, HI. Kakue u3 HUX SBASIOTCS TUTIOISIMU?

33. Kakoii ctoco6 o0pa3oBaHuss KOBAJICHTHOW CBSI3U HA3bIBACTCS IOHOPHO-
akienTopHbiM? Kakue XuMHuecKre CBS3M UMEIOTCS B MOHAX NH," u BF4? Vkaxure JIOHOp U
aKILIETITOopP.

34. Kak MeTo/1 BaJICHTHBIX CBsI3el 00BbACHSET MHHEHHOE cTpoeHue Moiekyisl BeCly n
terpadapuyeckoe - CH,?

35. Kakast KOBaJIEeHTHasl CBSI3b Ha3bIBAE€TCsI G-CBA3BIO U Kakas m-cBs3bl0? Pa3depute Ha
pUMepe CTPOCHUS MOJIEKYJIbI a30Ta.

36. CKOJIBbKO HECIAPEHHBIX AJIEKTPOHOB UMEET aTOM XJIOpa B HOPMAJIHLHOM M BO30YK/ICH-
HOM, COCTOsIHUSX? PacripenenuTe 3TU 37IEKTPOHBI 10 KBAHTOBBIM AuciikaM. Yemy paBHa BaJIeHT-
HOCTB XJIOpa, 00YCIIOBJICHHASI HECTIAPEHHBIMHE dJIeKTpoHaMH? Kak METO]1 BAJICHTHBIX CBSI3CH
00BSCHSIET CTPOCHUE MOJIEKYJIBI XJIOpOBOJ0pOIa?

37. Pactipegenute 37€KTPOHBI aTOMa CephI M0 KBAHTOBBIM siueiikaM. CKOJIBKO HECTIapeH-
HBIX 3JIEKTPOHOB UMEIOT €€ aTOMBbI B HOPMAJIbHOM U BO30YKJIEHHOM cocTosAHUAX? Uemy paBHa
BaJICHTHOCTH CEpbI, 00YCIIOBICHHAS HECITAPCHHBIMU 3JIeKTpoHaMu? Kak MeTo 1 BaJICHTHBIX CBS-
3ell 00BSACHSAET CTPOCHHUE MOJICKYIIbI

cepoBosopoaa?

38. Uto Ha3biBaeTcs qunoinbHbiM MoMeHTOM? Kakast u3 mosnexyn HCL, HBr, HI umeer
HauOOJIBIINK TUTIOJIbHBIA MOMEHT? [Touemy?

39. Kakue KpuCTaIIIM4eCKHE CTPYKTYPbI Ha3bIBAIOTCS HOHHBIMH, MOJICKYJISIPHBIMH U M€-
tayummaeckumMu? Kpurcramipl kKakux BEMIECTB (ajMas, XJI0pU HaTpHsl, THOKCU/T yIIIepoa, [IMHK)
UMEIOT YKa3aHHBIE CTPYKTYPbI?

40. CocraBbTe IEKTPOHHBIE cxeMbl cTpoeHus mosiekyi Clp, HoSe, CCly. B kakux mose-
KyJIax KOBAJICHTHAas CBs3b siBisieTcs noisipHoii? Kak meron BaneHTHBIX cBszeit (BC) oObscHsET
YIIJIOBOE CTpOCHUE MOJIeKybl HoSe?

41. Tennotsl o6pazoBanust AH 98 OKCHIa ¥ THOKCHIA a30Ta COOTBETCTBEHHO PaBHbI
+90,37 x/Ix u +33,85 k. Onpenenure AS°®9s 1 AG®9g utst peakituii momyuenust NO u NO; u3
MPOCTHIX BelIecTB. MOYKHO JTU MOTYYUTh 3T OKCHJIBI PU CTaHIAPTHBIX ycnoBusax? Kakoii u3
OKCHJIOB 00pasyeTcst IpHu BbICOKoM Temmneparype? [louemy?

42. Ilpu xaxoii Temneparype HacTynuT paBHoBecue cucteMbl 4HCl ) + Oy = 2H20py +
2Clyry; AH = -114,42 xJ1x? Uro siBisieTcst 60s1ee CHIIbHBIM OKHUCIUTEIEM: XJIOp WU KHCIOPO U
MIPU KaKuX TeMIeparypax?

43. Boccranosnenue Fe3O4 okcunom yriepoaa unet mo ypaBHeHHIO FezOyq + COyy =
3FeO(x) + COyry. Beruncnure AG°2gg 1 clienaiite BbIBOJ 0 BOZMOKHOCTU CAMOIPOU3BOJIBHOTO
MPOTEKaHUs ITON PEAKIMH MPU CTAHJAPTHBIX ycIoBHUsIX. UeMy paBHO AS°s9g B 3TOM Iporecce?

44. Peakuys TOpeHHs alleTUIICHA TPOTEKAET MO YPAaBHEHUIO

CoHory + 5/202(r) = 2C0x(r) + H2O(x)

Boeruncnute AG®298 1 AS°298, O0BSICHUTE YMEHBIIIEHUE SHTPOIIUU B Pe3yibTaTe ITOU pe-
aKIIIH.

45. YMeHbIlaeTcs UK yBETMYUBACTCS SHTPOIUS IIPU MEPexoiax: a) BOJKI B map; 0) rpa-
¢duta B anmaz? [louemy? Boerancnure AS°9g utst Kaxkaoro npesparieHus. CaenaiiTe BHIBOI O KO-
JUYECTBEHHOM MU3MEHEHHH SHTPONHUH MPHU (Ha30BIX U ATUIOTPOMUYECKUX MPEBPAICHHSIX.

46. Yem MOXXHO OOBSICHUTD, YTO MPHU CTAHAAPTHBIX YCIOBHUSIX HEBO3MOXKHA IK30TEPMHUYIE-
CKasl peakIfusi, MPOTEeKaroIIas 1Mo ypaBHEHHUIO

Hary + COx(ry = CO(ry + H2Op0; AH = -2,85 kI

3Hast Ter1oBoi AP GEeKT peakiuu U aOCOMIOTHBIE CTAaHIaPTHBIE SHTPOIIUU COOTBETCTBY-
IOIIUX BEIeCTB, onpenenute AGC®gg 3TON peakIuu.

47. llpsimast iy oOpaTHasi peakius Oy/eT MpOoTeKaTh MPU CTAHIAPTHHIX YCIOBUSIX B CH-
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cTeMe
ZNO(F) + Oz(r) = 2N02(r)

OtBeT MoTuBHpYITE, BBIYUCINUB AG®208 TPAMON pPEAKLINH.

48. Ncxons u3 3HaYEHUH CTAaHAAPTHBIX TEIUIOT 00pa30BaHU U aOCOJIOTHBIX CTaHIapPT-
HBIX SHTPOIHMA COOTBETCTBYIOLIUX BEIIECTB, BhIUUCIUTE AG®98 pEAKIIMHU, TPOTEKAIOLIEH 110
YpPaBHEHUIO

NH3(F) + HCl(r) = NH4C|(K)
MoskeT 1 3Ta peakius Npy CTAaHAAPTHBIX YCIOBUSAX UATH CAMOIIPOU3BOIBHO?

49. TIpu kako# TeMreparype HaCTYIIUT PaBHOBECHUE CUCTEMBbI
CO(F) + 2H2(r) = CHgoH(m); AH = —128,05 KI[)K

50. DHHoTepMuUYeCcKas peakilys B3auMOICHCTBUS METaHa ¢ AUOKCHJIOM YIiiepoja MmpoTe-
KaeT 10 YPaBHEHUIO
CH4(r) + COz(r) = ZCO(F) + 2H2(F); AH = +247 .37 k]I k.

ITpu kakoil TeMIiepaType Ha4HETCs 3Ta peakuus?

51. Oxkucnenue cepbl U €€ TMOKCHIa MPOTEKAIOT 10 YPABHEHUAM: a) S() + O2r) = SO
0) 2SOy + Oy = 2S03(r). Kak u3MeHsTCS CKOPOCTH 3TUX PEAKIUH, €CTi 00BEMbI KaXKI0H U3
CUCTEM YMEHBIIHUTD B YEThIpE pa3a’?

52. HanuiuTe BbIpa)KeHUE /ISl KOHCTAHThI pAaBHOBECHSI TOMOTE€HHOM cucteMbl Nj + 3H»
= 2NHj3. Kak u3mMeHHuTCs CKOPOCTh MPAMOM peakiuu - 00pa3oBaHMs aMMHUaKa, €CJIA YBEJIUYUTh
KOHIIEHTpAIMIO BoJIopoja B 3 pa3a?

53. Peaknus unet no ypaBHeHuto Ny + O, = 2NO. KoHlleHTpanuu HCXOJHBIX BEIIECTB 0
Havana peaknuu 0sum: [N7] = 0,049 monb/it; [O2] = 0,01 Moub/11. Berauciute KOHIIEHTPAITHIO
9THUX BEILIECTB B MOMEHT, koraa [NO] crana paBuoit 0,005 mMonb/1.

54. Peakuus unet no ypasueHuro Ny + 3H; = 2NHj. Konnenrpanmu yqacTByromux B Hel
BemectB ObutH: [N32] = 0,80 moaw/n; [Ho] = 1,5 moaw/a; [NH3] = 0,10 Mons/n. Beraucnure koH-
[EHTPAIIMIO0 BOAOPOIa M aMMHuaka, korna [N,] crana pasaoi 0,50 Mot/

55. Peaknus unet no ypaBuenuto Hp + Jp = 2HJ. Koncranra ckopocTtu 3T0i peakuuu npu
508°C pasna 0,16. McxoaHble KOHIIGHTPAIMK pearupyonux Bemiects obutn: [Hy] = 0,04
Monb/T; [J2] = 0,05 Monb/n. Beruucnure Ha4aabHYHO CKOPOCTh PEAKIIUU U CKOPOCTh €€, KOoTaa
[H,] crana pasnoit 0,03 mMoutb/1.

56. Beruncnure, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh PEaKIIMH, MPOTEKAOIIEN B ra3o-
BOI (aze, ecnu noHu3uTh Temneparypy co 120 go 80°C. TemneparypHblit KO3QHUIUEHT CKOPO-
CTH PEaKLUU PaBEH TPEM.

57. Kak u3BMEHHUTCS] CKOPOCTh PEaKIIMH, MPOTEKAIOIIEH B ra30BOM (hasze, Mpu MOBBIIICHUT
temneparypsl Ha 60°C, ecnu TemnepaTypHbIid KO3 OUIIMEHT CKOPOCTH JaHHOW PEeaKIK paBeH
JIByM?

58. Kak u3MeHHUTCSI CKOPOCTh peakluu, MPOTEeKaIoIel B ra30Boi (pasze, Mpu MOHUKEHUH
temneparypsl Ha 30°C, ecniu TemnepaTypHbId KO3 (OULIIMEHT CKOPOCTH JaHHOM pPEeaKIMK paBeH
Tpem?

59. HanumuTe BbIpakeHUe JUIsl KOHCTAHTBI paBHOBECHs TOMOTeHHOM cuctemsl 2507 + O;
= 2S03. Kak u3MEeHUTCS CKOPOCTh MPSIMOM PeaKIMy - 00pa30BaHUsI CEPHOTO aHTUAPHU/IA, ECITH
YBEJIMUUTH KOHIIEHTpanuio SO, B 3 pasa?

60. HanmnmuTe BbIpa’keHHE JUIsl KOHCTAHTBI paBHOBECHs TOMOTreHHOM cuctembl CHy +
CO; = 2CO + 2H,. Kak crnefyeT U3MEHUTh TEMIEpATypy U JaBJI€HUE, YTOObI TIOBBICUTH BBIXOJ
Bogopoxa? IIpsimas peaknus - 00pa3oBaHUS: BOAOPOIA SHIOTEPMHUUECKAS.
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BapuaHTbI KOHTPOJIbHBIX 3a1aHUH
Howmep Bapuanra omnpenesnsercs mocjeaHeii mudpoii HoMmepa 3a4ETHOM KHUKKU
Bapuanr Ne 1: 1, 11, 21, 31, 41, 51
Bapuant Ne 2: 2, 12, 22, 32, 42, 52
Bapuant Ne 3: 3, 13, 23, 33, 43, 53

Bapuant Ne 4: 4, 14, 24, 34, 44, 54
Bapuant Ne 5: 5, 15, 25, 35, 45, 55
Bapuant Ne 6: 6, 16, 26, 36, 46, 56
Bapuant Ne 7: 7, 17, 27, 37, 47, 57

Bapuant Ne 8: 8, 18, 28, 38, 48, 58
Bapuant Ne 9: 9, 19, 29, 39, 49, 59
Bapuant Ne 10: 10, 20, 30, 40, 50, 60

5. MeTtoan4yeckne MaTepuaJibl, ONpeaessiione npoueaypbl OlleHuBa-
HUS KOMIIETEHIIUH

Texyuwyuit KoHmpo.1b NPECTABIAET COOOM MPOBEPKY YCBOEHUS yUeOHOIr0 MaTepuaia
TEOPETHYECKOr0 U MPAKTUUYECKOT0 XapaKTepa, PEryJIsIpHO OCYLIECTBISAEMYIO Ha IPOTSHKEHUU
ceMecrpa.

K nocronHcTBaM JaHHOTO THIA OTHOCUTCS €r0 CUCTEMAaTUYHOCTh, HEIIOCPEACTBEHHO
KOPPETUPYIOIIAsACs ¢ TPeOOBaHMUEM ITOCTOSIHHOTO M HEMPEPHIBHOIO MOHUTOPHUHTA KayecTBa 00Y-
YEeHHUsI, a TAK)KE BO3MOXKHOCTh OaIbHO-PEHTHHIOBOM OIIEHKH YCIIEBAEMOCTH 00YJarOIIUXCS.

Henocratkom sBisieTcst pparMeHTapHOCTD U JIOKAIBHOCTD TpoBepku. KoMreTennuto 1e-
JIMKOM, a HE OTJENIbHBIEC €€ JIEMEHTHI (3HaHUs, YMEHUs, HABBIKH) P MOAOOHOM KOHTPOJIE MPO-
BEPUTHb HEBO3MOXKHO.

K ocHOBHBIM (pOpMaM TEKYyLIET0 KOHTPOJIS (TEeKyIeH aTTeCTallii) MOKHO OTHECTH yCT-
HBIH ONPOC, MMCbMEHHBIE 33/JaHus, JaOOopaTOpHbIE pabOThI, KOHTPOJIbHBIE PAOOTHI.

Ilpomesrcymounasa ammecmayuna Kax IpaBUII0 OCYLIECTBIISIETCS B KOHIIE CEMECTpa U
MOJKET 3aBepIlaTh U3yUEeHUE KaK OTAEIbHON NUCIUIUIMHBI, TaK U €€ pazjesna (pa3aenaoB) /MOy
(momyneit). [IpomexxyTouHasi aTTecTaiys TOMOTAeT OLIEHUTh 00JIee KPYITHBIE COBOKYITHOCTH
3HAaHUH U yMEHUI, B HEKOTOPBIX CIydasx — Jake (OpMHUPOBAaHUE ONPEEICHHBIX Ipodeccuo-
HAJIbHBIX KOMIIETECHITUH.

JIOCTOMHCTBA: TOMOTAET OLIEHUTH 00JIee KPYIHbIE COBOKYITHOCTH 3HaHUHN U yMEHU, B
HEKOTOPBIX cliydasix — Aake (GOpMUPOBAHUE ONPEEIEHHBIX MPOPECCUOHATbHBIX KOMIIETEHIIUH.

OcHoBHBIE OPMBI: 3aUeT.

Texyuuit KOHTPOJIb U TPOMEXKYTOUHAS aTTECTALUS TPAJUIIMOHHO CITY>KaT OCHOBHBIM
CpeACTBOM obecriedeHus B yueOHOM Mpoliecce «00paTHON CBA3M» MEXY MperoiaBaTesieM U
o0yyaromuMmcs, HeoOOXOAUMOM [T CTUMYIUPOBaHUS pabOThI 00YYaOLIMXCS U COBEPIIEHCTBO-
BaHUs METOJMKHU MpenoaBaHus y4eOHbIX JUCIMILIUH.

Kpurepun oueHnBanus 3ayera:

OneHka 3a4TeHO BBICTABIISECTCS, €CIIM OTBET JIOTMUECKU U JIEKCUYECKU I'PAMOTHO H3JI0-
KEHHBIN, COIepKATEIBbHBIA U apIYMEHTHPOBAHHBIN OTBET, IMMOJKPEIJICHHBIM 3HAHUEM JIUTEPATY-
pPBl U UCTOYHMKOB 110 TEME 3aJlaHUsl, YMEHUE OTBEYATh HA JOIOJHUTEIBHO 3aJaHHBIE BOIIPOCHI;
HE3HAUYMUTEJIbHOE HapyIIEHHE JIOTMKU H3JIOKEHUS Marepuana, NepUOJUYECKOE HCIOJIb30BAaHUE
Pa3TOBOPHOM JIEKCUKH, JIOMYILeHHe He Ooyiee OHOM OIMIMOKU B COAEp)KaHUM 3a/laHUs, a TaKxKe
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He 6oJiee 0/IHOM HETOUYHOCTH MPH apryMEHTAIlMH CBOEH MO3MUIIMH, HENOJIHbIE WIIK HETOYHBIE OT-
BETHl HA JONOJIHUTENBHO 33JaHHbIE BOIPOCHI; HE3HAYUTEIbHOE HapyIICHUE JIOTUKHA U3J10KEHUS
Marepuaia, IMepruoJHIeCcKOe HCIIOIb30BaHUE PAa3rOBOPHON JIEKCUKHU IMPH JIOMYIIEHUH He Ooiiee
JIBYX OLIMOOK B COJEpKaHUM 3aJlaHMsl, a TaKXkKe He 0ojiee IBYX HETOYHOCTEN IIPU apryMeHTalluu
CBOEH MO3ULIMHU, HETIOIHbIE UJIM HETOYHBIE OTBETHI HA JOMOJIHUTENBHO 3aJaHHbIE BOIIPOCHI.

O1eHKa He3aYTEeHO BBICTABIISAETCA, €CIIM B OTBETE JONYIIEHO CYLIECTBEHHOE HapyIleHUE
JIOTUKU W3JI0KEHUS MaTepuayla, CUCTEMATHUUYECKOE HCIIOJIb30BAHME Pa3rOBOPHOM JIEKCHKH, J10-
nyuieHyue He 6osee JByX OLIMOOK B COAEP)KaHUM 33/1aHus, a TaKKe He Oosiee IByX HETOYHOCTEH
IIPY apryMEHTAlMy CBOEH NO3UIMM, HENPABUJIbHBIE OTBETHI HA JIOMOJIHUTEIBHO 3aJaHHbIE BO-
IPOCHI; CYLIECTBEHHOE HapyILIEHUE JIOTUKU U3JI0KEHHsI MaTepraa, OCTOSIHHOE MCII0JIb30BaHHe
PasTOBOPHOM JIEKCHKH, JIOMyIeHHe He Ooiee TpeX OmHMOOK B COACPKAaHUH 33aHUs, a TAK)XKE HE
6oJiee Tpex HETOUHOCTEH NP apryMeHTalK CBOEH MO3UIUH, HEIIPAaBUIbHbBIE OTBETHI HA JIOMOJI-
HUTEJIHO 3a/laHHBIE BOIIPOCHI; ITOJIHOE OTCYTCTBUE JIOTUKH M3JI0KEHUS MaTepuasa, IIOCTOSIHHOE
UCIIOJIb30BAaHUE PA3rOBOPHOM JIEKCHKH, JIOIMYyILEHUE Oosee Tpex OMIMOOK B COJEpKaHUM 3aja-
HUS, a Takke Ooyiee TpeX HETOYHOCTEW MPHU apryMEHTAlld CBOEW IMO3MIMHU, TOJHOE HE3HAHUE
JUTEPATyphl U HICTOUHUKOB 110 TEME BOIIPOCA, OTCYTCTBUE OTBETOB Ha JIOTIOJIHUTENIBHO 33aJaHHbIC
BOIIPOCBHI.

KpnTepml OIleHMBAHNA BBLINOJHEHUA Kelc-3aJaHMIii:

OTMeTKa «OTJIHYHOY

- 3aJJaHME BBINIOJIHEHO B MIOJIHOM 00BbeMe ¢ COOJII0JIeHUEM HEOOX0IMMOM MOCIIe0Ba-
TEJIBHOCTH JICUCTBHIA; B OTBETE MPABMIILHO U aKKypPaTHO BBITIOJHSET BCE 3aIMCH, TaOIUIIBI, PU-
CYHKH, YepTEeXHU, TpaQUKH, BEIUMCIICHUS; IPAaBUIILHO BBINOJIHAET aHAJINU3 OIIUOOK.

OTMeTKa «XOpOLIo»

- 3aJJaHM€ BBINOJIHEHO PABUIIBHO C yYETOM 1-2 MeJIKMX morpemHocteit uiu 2-3 Heno-
YEeTOB, UCIPABJICHHBIX CAMOCTOSTEIHHO IO TPEOOBAHHIO MPETIOAABATEIIS.

OTMeTKa «y10BJIETBOPHUTEIbHOY

- 3aJJaHKE BBIITOJIHEHO PAaBUIILHO HE MEHEE YeM HAIlOJIOBHHY, JOMYIIEHBI 1-2 morpemn-
HOCTH MJIM O/IHA Tpy0Oas omuoKa.

OTMeTKa «Hey10BJIeTBOPHUTEIbHOY

- JonylieHsl ase (1 6osee) rpyOble OIMOKH B X0/1€ pabOThI, KOTOpbIe 00yJaroImuiics He
MOYKET UCTIPABUTH JIaXKe TI0 TPEOOBAHUIO TMPETIOABATENS WIIH 33JaHHE HE PEIICHO TIOJTHOCTHIO.

KpuTtepuu onieHHBaHUs OTBETA 00y4YaIONIEr0Csi MPU COOeceJOBAHNM:

OueHka «OTJIMYHO»

- BBICTaBIIsSIETCA 00y4YaroIIeMycsi, €M JJaH TOJHBIN, pa3BepHYTHIN OTBET Ha MOCTABJICH-
HBII BOIIPOC, MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUI 00 00bEKTE, MPOSBIIAIONIASACS B CBO-
00JTHOM OTEpUPOBAHUU MOHATUSIMHU, YMEHUU BBIIEIUTH CYIIECTBEHHBIC H HECYIIECTBEHHBIE €TO
MPU3HAKU, IPUUYUHHO-CIEACTBEHHbIE CBA3U. OTBET popMynupyeTcss B TEpMUHAX HAyKH, U3J10-
JKE€H JIUTEPATypHBIM SI3bIKOM, JIOTWUYEH, JI0Ka3aTeJIeH, JEMOHCTPUPYET aBTOPCKYIO MO3UIUIO
00ydJaromerocs.

Onenka «xopomo»

- BBICTaBIIsSIETCA 00y4aroIIeMycsi, €CIM JaH MOJIHBIN, pa3BepHYTHIN OTBET Ha MOCTaBJICH-
HBI BOMPOC, TTOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE, JOKA3aTEIbHO PaCKPHI-
Thl OCHOBHBIC ITOJIOKCHUSA TEMBI; B OTBETC IMPOCIICIKUBACTCA YETKad CTPYKTYypa, JOTrHUCCKaA I10-
CJIeI0BATENbHOCTD, OTpaXKarollasi CylIIHOCTh PACKPBIBAEMbIX MOHATUM, TEOpUi, iBIeHUNH. OTBET
H3JI0KCH JIMTCPATyPHBIM S3BIKOM B TCPMHUHAX HAYKH. MOFyT OBITH AONYIICHBI HEAOYCTHI B
oTpesieIieHUH TIOHATUH, HCTIPABICHHBIE 00YYAIOIINMCSI CAaMOCTOSATEIHLHO B MPOIIECCe OTBETA.

Ouemca «YAOBJICTBOPUTEJIBHO»

- BBICTaBIsIeTCS 00ydarOIIeMycsl, €ClIi JJaH MOJIHBIM, HO HEJOCTATOYHO MOCIIEI0BATENb-
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HBII OTBET HA IIOCTABJIEHHBIN BOIIPOC, HO IIPH 3TOM ITOKA3aHO

YMECHHME BBIICIUTh CYLICCTBEHHBIE M HECYIIECTBCHHBIC IPU3HAKK M HPUYUHHO-
ciencTBeHHbIE CBsI3U. OTBET JIOTHYEH U M3JI0KEH B TEPMHUHAX HAyKH. MOTyT OBITh JOMYIICHBI 2-
3 omuOKHU B ONpEAETICHUN OCHOBHBIX MOHATHUH, KOTOPbIE O0y4YaroLuiica 3aTpyqHsIETCS UCHIpa-
BUTb CAMOCTOSITENIBHO.

OueHnka «Hey10BJ1EeTBOPUTEIbHO)

- BBICTABIIIETCS 0OY4YaIOLIEMYCsl, €CIIM JJaH HEMOJHBI OTBET, MPEACTABIISIOUINI COOOH
pa3po3HEHHbIE 3HAHUS 110 TEME BOIPOCA C CYIECTBEHHBIMM OIIMOKaMu B onpeneneHusx. [Ipu-
CYTCTBYIOT ()parMeHTApHOCTb, HEJIOTUYHOCTHh H3JI0KeHUs. OOyJaromuiicss He OCO3HAeT CBS3b
JTAHHOTO TOHSTHUS, TEOPUH, SBICHUS C IPYTUMHU O0bEKTaMHU JUCHMIIIMHBL. OTCYTCTBYIOT BBIBO-
JIbl, KOHKPETU3alKsl U J0KAa3aTeIbHOCTh M3JI0KEHMs. Peub HerpamoTHas. JlONOIHUTENBHBIE U
YTOUHSIOLIME BOMNPOCHI MPENoJaBaTesi He NPUBOIAT K KOPPEKLUUH OTBETa 00YyYaroLIerocst He
TOJIBKO Ha MOCTABJICHHBIN BOIIPOC, HO U HA IPYrye BOIPOCH! JUCIUIUIMHBI.

Kpurtepun onenkn 3HaHNH 00y4al0IMXCsl PH NPOBe/ICHUH TeCTHPOBAHUSA

O1eHKa «OTJIHYHO»

- BBICTABJISIETCS [P YCJIOBUU MTPABMIIBHOTO OTBETa 00yyaromierocs He Menee uem 85 %
TECTOBBIX 3aJIaHUM;

OlLieHKa «XOPOLI0»

- BBICTABJISIETCS [IPH YCJIIOBUM ITPABUJIBHOTO OTBETa o0yyatouierocst He menee uem 70 %
TECTOBBIX 3aIaHUI;

Or1eHKa «y/10BJI€TBOPUTEIbHO»

- BBICTABJISIETCA [P YCJIOBUU MIPABMIILHOTO OTBETa o0yyaromierocs He menee 51 %; .

Or1eHKa «HEY0BJIETBOPUTEIbHOY

- BBICTABJISIETCS [IPH YCJIIOBUU MTPABMIIBHOTO OTBETa o0yyaromierocs meree yem Ha 50 %
TECTOBBIX 3aJIlaHUH.

Pe3ynbTathl TEKYLIEro KOHTPOJIS UCMIONB3YIOTCS IIPU MTPOBEICHUH MPOMEKYTOYHOH aT-
TECTallUH.

Kpurtepuu onieHnBaHus KOHTPOJILHBIX PadoT:

Onenka «3a4TeHO»

- BBICTaBJISIETCSI, €CIIM OOYUaIOIIHIACS IPAaBUIIHHO BBHITIOJIHIIT HE MEHEE TTOJIOBUHBI PaOOTHI
WIN JOMYCTHI He 6ojiee ABYX IpyObIX oIMOOK, UK He OoJiee 0AHO rpy0oil u oHON Herpy0oit
OIMOKHU M OJTHOTO HEJ0YETa, HJIU HE 0oJiee ABYX-TPEX HErpyObIX OMIMOOK, UM OJTHON HErpyoou
OLIMOKH U TpeX HEeI0UETOB, HJIU MPH OTCYTCTBUHU OLIMOOK, HO MIPU HAJIMYUU YEThIPEX -IISTH
HEJIOYETOB, TUIOXO0 3HAET TEKCT MPOU3BEICHHS, JOYCKAET HCKaKEHHE (DaKTOB.

Onenka «He3a4YTeHO»

- BBICTABJISIETCSA, €CJIM 00YyYaIOIUICS JOMYCTUII YUCIIO OMINOOK U HEJJOYETOB IIPEBOCX O-
Jsi1ee HOPMY WJIM €CJIM TIPAaBUIIbHO BBIOJIHUII MEHEE IOJIOBUHBI paOOTHI.
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AHHOTALUA TUCHHUILIMHBI

Jncuuruinaa

(Moysis) XUMHS
Peanuzyemsbie OIIK-5
Komnerennmnn

Nuaukatopsl 10-
CTH>KEHHST KOM-
METEHIUU

OIIK-5. 1. [Tox pykKOBOJICTBOM crelManucta 00yee BhICOKOM
KBATH(UKAINKA YIaCTBYET B MPOBEICHUN IKCIIEPUMEHTATBHBIX
MCCIIeIOBAaHUM B 00JIaCTH arpOMHKEHEPUHU

OI1IK-5. 2. Ucrionb3yeT KIacCUUYEeCKUE U COBPEMEHHbBIE METO IbI

MCCIICA0OBAHNUA B aIrDOMHIKCHCPUU

OIIK-5. 3. HCHOJ’IBSyeT OCHOBHBIC IIOHATHA WM 3aKOHBI XHMMHH
ML pCHICHHS KOHKPCTHBLIX 3aJJa4 IIPU BBINOJTHCHUH PACUCTHBIX
1 SKCIICPUMCHTAJIbHBIX 3a,Z[aHHﬁ

TpynoeMKOCTb,

108/3

dopMa OTYETHO-
CTH (B T.4. 1O Cce-
MECTpPaM)

O®O 3auer BO 2 cemecTpe
3P0 3auer Bo 2 ceMecTpe
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