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Heoprannuyeckass xumus

paboyasi mporpaMmMa JUCHUATUIMHBI (MOTYJIS)
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XuMHS OKpYXKAIOIIEH Cpelibl, XUMIUECKas SKCIIEPTH3a M HKOJIOTHUECKasi 0€30I1acHOCTh

Kramuduranms O0akajaBp
®dopma 00ydeHUs O4HasA
OO01mmast Tpy10eMKOCTh 16 3ET
YacoB 1o yueOHOMY IIaHy 576 Bups! koHTpONsT B ceMecTpax:
B TOM YHCJIIE: 9K3aMeH 1,2
ayJIUTOpPHBIE 3aHITHUS 390
caMmocTosTeIbHas paboTa 106,6
4acoB Ha KOHTPOJIb 69,5

Pacnpez[e.nemle YacoB JUCHMIIJINHBI IO CeMeCTpaM

Cemec
(<KYPC>-<C3M€CTTII))H3 Kypce>) 1a-n 21.2) Hroro
Henens 17 3/6 15
Buj 3anaruii vII PII vII PII v PII

Jlexunun 80 80 68 68 148 148
JlabopatopHbie 122 122 120 120 242 1242
Koncynpranuu (s cTyaeHTa) 4 4 3,4 3,4 7,4 7,4
KoHTpoJIb caMOCTOSITENBHON PabOTHI TIPH 0,25 0,25 0,25 0,25 0,5 0,5
MIPOBEJICHUH aTTECTAIIH
Koncynpranuu nepen sx3aMeHOM 1 1 1 1 2 2
Uroro ayn. 202 202 188 188 390 390
Konrakraas pabora 207,25 1207,25 | 192,65 | 192,65 |399,9 |399,9
Cam. pabota 82 82 24,6 24,6 106,6 | 106,6
Yackl Ha KOHTPOJTb 34,75 34,75 | 34,75 |34,75 69,5 |69,5
Uroro 324 324 252 252 576 |576




IIporpammy cocraBun(u):
x.0.1., Ooyenm, Katizep M.U.

Pabouas mporpamMma IUCIHTUTHHEL
Heopranunveckasi Xumust

paspabotana B coorBercTBrM ¢ PTOC:

®denepalbHBIN rOCYIapCTBEHHBIA 00pa30BaTeIbHBINA CTAHIAPT BBICIIETO 00pa30BaHuUs - OaKalaBpHAT [0 HAIIPABICHUIO TOJTOTOBKU
04.03.01 Xumus (mpuka3 MunoopHayku Poccun ot 17.07.2017 1. Ne 671)

COCTaBJICHa Ha OCHOBAaHWH y4eOHOTO IJIaHa!
04.03.01 Xumus

YTBEPXJACHHOTO yU4EHBIM COBeTOM By3a oT 29.01.2026 nporokon Ne 2.

Pabouas mporpamma yTBepiK/ieHa Ha 3aceqaHun Kadeaphl
Kadeapa OHOJIOTMU U XUMHUHU

ITpotokoin ot 09.04.2026 npotokon Ne 8

3aB. kadeapoii [Tonpuukosa Enena Hukonaesna



BuszupoBanue PII/] 1151 McoJIHEHHS B OYepPeTHOM Y4e€OHOM Toy

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa JIIst
ucnonHeHus B 2021-2022 yueOHOM roay Ha 3acefaHuu Kadeapsbl
Kadeapa 6M0JOTHA U XUMHH

[Iporokom ot 2021 1. No
3a. kadenpoii [TonpaukoBa Enena Hukonaesna

Buzuposanue PII/] njis1 ucnio/iHeHUsI B 0YepeIHOM Y4eOHOM oy

Pabodas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0Io0peHa TS
ucnonaenus B 2022-2023 yueOHOM roay Ha 3aceIaHuu Kadeapsl

IIporokonm ot 2022r. Ne
3aB. kadenpoii [TonpankoBa Enena HukonaesHa

Buzuposanue PII/] 1151 ucnio/iHeHUSI B 04epeTHOM Y4eOHOM oy

Pabouas nporpamMmMa nepecMoTpeHa, 00CykJ1eHa 1 0100peHa IS
ucnonaenus B 2023-2024 yueOGHOM oy Ha 3aceIaHuu Kadeapsl
kadeapa 0M0JI0THU U XUMUHU

[Ipotokom ot 2023 1. Ne
3aB. kadeapoii [Tonpaukoa Enena Hukonaesna

BuzupoBanue PIIJ] 1151 McoJIHEHUSI B 0UePeTHOM Y4€OHOM oy

Pabouas mporpamma nepecMoTpeHa, 00CcykaeHa U 0100peHa st
ucnonHenus B 2024-2025 yueOGHOM roy Ha 3aceIaHuy Kadeapsl
Kadeapa OHOJIOTMU U XUMHUHU

ITporokom o 20241. Ne
3aB. kadeapoii [TonpuukoBa Enena Hukonaesna



1. HEJIX U 3AJIAYH OCBOEHUA JUCITUITJINHbBI

1.1| Henu: dopmupoBanne QyHIaMEHTAIbHBIC 3HAHHUS B 00JIACTH 00IIel U HEOPTaHMYECKOW XMMUHU.

1.2|3a0auu: 1. mnoHMMAaTh POJIH HEOPTAHUYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HAYK;
2. BIaJeTh TEOPSTHYCCKUMH MPEICTABICHUSIMH HEOPTaHUUCCKOH XHUMHUU;
3. UCTOJIB30BATh 3HAHUS IO HCOPTAHUYECKOW XUMUH MPH U3YYCHUH IPYTUX XUMHYCCKUAX JTUCIUILIHH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Muxn (pazmen) OOIT: b1.0

2.1| TpeGoBaHus K NpeaBapUTeJIbLHON MOATOTOBKe 00y4aloIerocs:

2.1.1| Xumust Ha IPEIIIECTBYIOIIEM dTare 00y4eHHUs.

2.2 | JacuunjIdHbl H TPAKTHKH, JJIsi KOTOPHIX OCBOEHUE TaHHOI TUCHUILUITHHBI (MOIY/Is) HEOGX0TUMO KaK
npeanecTByoiee:

2.2.1| O3HaKOMUTENbHAS TTPAKTHKA

2.2.2 | AHanuTHYeCcKass XUMUS

2.2.3 | XuMH4IecKasi SKOJIOTHS

2.2.4| Meronurka npenoJaBaHusi XUMUHU

2.2.5| Opranuyeckast XUMHs

2.2.6 | Pemenue 3a1a4 MOBBIIEHHOMN CI0KHOCTH

2.2.7| Ctpoenue BemiecTBa

2.2.8 | DU3HKO-XUMHUYECKUE METOABI UCCIIEIOBAHUS

2.2.9| Xumuueckass TSXHOJIOTHS

2.2.10 | Pagnoskonorus

2.2.11 | [IpenauruioMHast MpakTUKa

2.2.12 | TexHMKa XUMHYECKOTO SKCIIEPUMEHTA

3. KOMIETEHIIUU OBYYAIOLIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUILIMHBI
(MOJLYJIS)

OIIK-1: Cnioco0eH aHAJIM3UPOBATH M MHTEPNPETHPOBATH Pe3YIbTATHI XUMHYECKUX IKCIIEPHMEHTOB, HAOJII0IeHHI 1
H3MepeHuit

N-1.0IIK-1: 3naeT TeopeTH4ecKHe OCHOBbI XMMHH, 3aKOHOMEPHOCTH NMPOTEKAHUA XMMHYECKUX MPOLECCOB H UCIOJIb3YeT
MX NPHU aHAJTU3e U UHTePHpPeTALMH Pe3yJIbTATOB XMMUYECKUX MCCIe0BaHMi

3HAET:

- TEOPETUYECKIE OCHOBBI HEOPTAaHWYECKON XUMUHU (COCTaB, CTPOCHUE U XUMHUECKHE CBOMCTBA OCHOBHBIX ITPOCTHIX BELIECTB U
XUMHYECKAX COSJMHEHHMH, CBS3b CTPOCHUS BEIIECTBA U MPOTSKAHMSI XUMUICSCKUX TPOLIECCOB);

- CTPYKTYpPY COBPEMEHHOW HEOPraHN4YEeCKON XUMUH;

- o01IMe ONT0XKEHHsI, 3aKOHBl 1 XUMUYECKUE TEOPHH;

NJ1-2.0IIK-1: IIpuMeHsieT MeTObI AHATH3A U OLICHKHU J1a00PATOPHBIX XMMUYECKHX HCCIeJ0BaHMIl, yMeeT
HHTEPNPETHPOBATH Pe3y/IbTAThl, IOTy4eHHbIC IPH MPOBeJeHHH XUMHYECKOr0 IKCIIePMMEHTA U B X0/ie Ha0II0/leHHI

yMeerT:

-IPUMEHSTh XUMHUYECKUE TEOPUH M 3aKOHBI, KOHIETIIIUH O CTPOSHUH M PEAKIIMOHHON CIIOCOOHOCTH HEOPraHUYECKHUX BEIIECTB;
- pemrath 3a7a4u [0 HEOPraHMYECKON XUMHH;

- IPOBOJIMTH PKCIICPUMEHTBI, AHAIIU3 U OI[CHKY JJADOPATOPHBIX UCCIICIOBAHUML;

- UCTIONB30BATH MOIYYEHHBIC 3HAHHS TEOPETUUECKIX OCHOB (PyHIAMEHTAIBHBIX PA3/IE/IOB XUMUH MPH PEIICHUH
poQeCcCHOHATBHBIX 3a]1a4;

HN-3.0I1K-1: Biageer onbITOM aHAIM3a M OLIEHKH, HHTEPNPETANNH Pe3yIbTATOB XUMHYECKHX IKCIIEPUMEHTOB,
Ha0/ 1100 eHUIT M U3MepeHU

BIIQJIEET:

- HaBBIKAMHU OIMCAHUS CBOMCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIUX U3 IEPHOANYECKOTO 3aKOHA U
Ilepuonuueckol CUCTEMBI JIEMEHTOB;

- METOJaMH U CII0co0aMM CHHTE3a HEOPIaHWYECKUX BELIECTB;

- OITBITOM aHAJIM3a ¥ OLICHKH, HHTEPIPETAINH Pe3yTbTaTOB XUMUIECKAX IKCIIEPUMEHTOB, HAOIIOACHUN 1 U3MEPEHUIH.

OIIK-2: Cnnoco6en mpoBOAUTH ¢ COOIIOIeHMEM HOPM TEXHHUKH 0€30MaCHOCTH XMMHYECKHUIl IKCIIEPUMEHT, BKJIIOYAas CUHTE3,
aHaJu3, U3y4eHHe CTPYKTYPhI H CBOICTB BellleCTB M MATEPUAJIOB, HCCJIEJOBAHNE MPOLIECCOB € HX YUACTHEM




MN-1.0IIK-2: 3naer TpeGOBaHNS HOPM TEXHUKH 0€30IACHOCTH NPH NPOBEJCHUH XHMMHYECKOI0 IKCIIEPUMEHTA

-3HAa€T HOPMbI TCXHUKU 0e301acHOCTH IIpHU TPOBEACHUN XUMHUYECCKOI'O SKCIICPUMEHTA

N-2.0IK-2: IIpoBoauT XUMHYECKHI1 IKCIIePUMEHT, c00/1101ast Tpe0OBAHUS TEXHHKH 0e30NaCHOCTH

-YMECT NPOBOAUTH XAMHAYSCKUAN OKCIICPHUMCHT, cobromast Tp€6OBaHI/IH TEXHHUKH 6630HaCHOCTI/I;

N/1-3.0IK-2: NUMeeT oNbIT NPOBeJeHNsS XHMUYECKOI0 IKCIIEPUMEHTA 10 CUHTe3Y, AHAJIU3Y, H3Y4eHHUI0 CBOICTB BelllecTB U
MATepHAI0B, XHMHYECKHE HCCICI0BAHNSA ¢ COOMIOCHHEM HOPM TEXHUKH 0e30I1aCHOCTH

-BJIaZICCT OIBITOM MPOBECACHUA XUMHUYCCKOI'0 SKCIIEPUMCHTA 110 CUHTE3Y, aHAJIN3Y, U3YyYCHUTIO CBOMCTB BEIIECTB U MaTepUalios,
XHMHYCCKHE UCCICAOBAaHUS ¢ COOIIOICHHEM HOPM TCXHUKH 0e30MmacHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MO YJIA)

Kon HaunmeHnoBaHue pa3iesioB U TeM /BU Cemectp | HacoB | Komnerten- | Jluteparypa | Uute | Ilpumeuanue
3aHATHSA 3aHATHSA/ / Kvypc 197074 PaKT.
Paspgen 1. O6wasa xumus
1.1 TexHuka 6€30MacHOCTH. ATOMHO- 1 4 NJ-1.0I1K- JI1.1 0
MoOJIeKyIIpHOe yaeHHe. OCHOBHBIE 1 - J1.2J712.1
XMMHUYECKUC TOHATHUS U 3aKOHBI /JIek/ 2.0IIK-1 J2.2712.3
WA-3.0I0K- 2.4
1 UJ-
1.0I0K-2
NJ-2.0I1K-
2 NM-
3.0IIK-2
1.2 Knaccudukanuys u1 HoMeHKIaTypa 1 10 | UA-1.0IIK- J1.1 0
HEOpPraHWYeCKUX coeanHeHui /JIex/ 1 UJ- JI1.2J12.1
2.0I0K-1 J12.2J12.3
NA-3.0I0K- 2.4
1 UA-
1.0I1K-2
NA-2.0I0K-
2 NA-
3.0IIK-2
1.3 Crpoenne aroma /JIex/ 1 10 | UO-1.0IIK- J1.1 0
1 UM- JI1.2J12.1
2.0IIK-1 J2.2J12.3
NJ-3.0I1K- 2.4
1 UJ-
1.0I0K-2
NA-2.0I0K-
2 UN-
3.0I0K-2
1.4 Ilepnonuueckas cucreMa XMMHYECKUX 1 6 NA-1.0I0K- JI1.1 0
3eMeHTOB /JIex/ 1 U1I- JI1.2J12.1
2.0IIK-1 J2.2J12.3
WA-3.0I0K- 2.4
1 UA-
1.0I1K-2
NO-2.0I0K-
2 NA-

3.0IIK-2




1.5 Xumuueckas cBsi3b /JIex/ 10 NA-1.0I0K- J1.1
1 UJ- J1.2J712.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 Ud-
1.0IIK-2
NJI-2.0I1K-
2 Uj-
3.0IIK-2
1.6 OCHOBBI XUMHYECKOW KHHETHKH /JIex/ 6 NJ-1.0I1K- J1.1
1 UJ- JI1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 UJ-
1.0IIK-2
na-2.0IK-
2 Ua-
3.0I0K-2
1.7 PacTBopsi /JIex/ 10 | UJ-1.0TIK- J1.1
1 Ug- J1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 -
1.0IIK-2
NJI-2.0I1K-
2 UJ-
3.0IIK-2
1.8 Teopust SNEeKTPOTUTHYECKON 6 NJa-1.0I0K- JI1.1
mucconmaryu /Jlex/ 1 UJ- JI1.2J12.1
2.0IIK-1 J2.2712.3
n-3.0I0K- 2.4
1 UJ-
1.0IIK-2
nJ-2.0IK-
2 Uj-
3.0IIK-2
1.9 Tunponus /Jlex/ 6 NJ-1.0I1K- J1.1
1 - J1.2J12.1
2.0I1K-1 227123
NJI-3.0I1K- 2.4
1 UJ-
1.0IIK-2
na-2.0IK-
2 UJ-
3.0I0K-2
1.10 KommnekcHsie coennnenus /JIex/ 8 NA-1.0I0K- JI1.1
1 Ud- J1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 -
1.0IIK-2
NJ-2.0I1K-
2 U-
3.0IIK-2
1.11 OKUCIIUTENBHO-BOCCTAHOBUTEIILHBIC 4 NJ-1.0I1K- JI1.1
peaxuwny /Jlex/ 1 UJ- JI1.2J12.1
2.0IIK-1 JI2.2712.3
na-3.0I0K- 2.4
1 UJ-
1.0IIK-2
n-2.0IK-
2 Ua-

3.0IIK-2




1.12 TexHrka 6€30MaCHOCTH. ATOMHO- 8 NA-1.0I0K- J1.1 TECT,
MOJIEKyJIsipHOe yueHue. OCHOBHBIC 1 U1- JI1.2J12.1 Pa3HOYPOBHEBbI
XAMHUYECKAE IIOHATHA U 3aKoHEI /J1a6/ 2.0IIK-1 J12.2 J12.3 € 3a7a4H,

na-3.0IK- 2.4 KOHTPOJIbHAs
1 UA- pabora,
1.01IK-2 BOIIPOCHI K
NAa-2.0I0K- JK3aMEHY
2 Uj-
3.0IIK-2
1.13 Knaccudukanus 1 HOMEHKIATypa 10 Na-1.0I1K- JI.1 TECT,
HEOpraHWYECKUX coepnHeHui /J1ad/ 1 U1- J1.2J12.1 Pa3HOYPOBHEBHI
2.0I1K-1 JI2.2J12.3 € 3aJ1a4u,
NJ-3.0I1K- J12.4 KOHTPOJIbHAs
1 U1- paborta,
1.0IIK-2 BOIIPOCHI K
NA-2.0I0K- 9K3aMEHY
2 Ua-
3.0I0K-2
1.14 Crpoenne aroma /J1ab/ 12 | UA-1.0IIK- J1.1 TecT,
1 UA- JI1.2J12.1 Pa3HOYpPOBHEBBI
2.0I1K-1 J12.2 J12.3 € 3a7a4H,
NAa-3.0I0K- 2.4 KOHTPOJIbHAS
1 UA- pabora,
1.0I0K-2 BOIIPOCHI K
Na-2.0I1K- 9K3aMEeHYy
2 UJ-
3.0IIK-2
1.15 [lepronuueckas cucreMa XUMUYECKUX 10 HJ1-1.0I1K- JI1.1 TECT,
aeMeHTOoB /J1ab/ 1 UJ- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-1 JI2.2J12.3 € 3a/1a4m,
na-3.0IK- 2.4 KOHTPOJIbHAs
1 U1I- pabora,
1.0IIK-2 BOIIPOCHI K
nAa-2.0IK- JK3aMEHY
2 Uj-
3.0IIK-2
1.16 Xumuueckast cBsi3b /J1a6/ 12 NJ-1.0I1K- JI1.1 TECT,
1 - JI1.2712.1 Pa3HOYPOBHEBBI
2.0I1K-1 J12.2 J12.3 € 3a7a4H,
NA-3.0I1K- J12.4 KOHTPOJIbHAs
1 UJ- pabora,
1.0IIK-2 BOIIPOCHI K
NA-2.0I0K- 9K3aMEHY
2 UJ-
3.0I0K-2
1.17 OCHOBBI XUMHYECKOW KHHETHKH /J1ab/ 12 NA-1.0I0K- JI1.1 TECT,
1 U1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-1 JI2.2J12.3 € 3a71a4u,
MNJ-3.0I1K- J12.4 KOHTPOJIbHAs
1 U1- pabora,
1.0TIK-2 BOIPOCHI K
NAa-2.0I0K- JK3aMEHY
2 U-
3.0IIK-2
1.18 Teopus AIEKTPOIUTHIYECCKON 12 NJ-1.0I1K- JI1.1 TECT,
muccornmanyu /J1a6/ 1 UJ- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0TIK-1 JI2.2J12.3 € 3a/1a4H,
NA-3.0I0K- 2.4 KOHTPOJIbHAS
1 U1- paborta,
1.0IIK-2 BOIIPOCHI K
na-2.0IK- JK3aMEHY
2 Ua-

3.0IIK-2




1.19 Tunponus /J1a6/ 12 NJ-1.0I0K- JI1.1 TECT,
1 U1- JI1.2J12.1 Pa3HOYPOBHEBbI
2.0I1K-1 JI2.2J12.3 € 3a/1a4m,
na-3.0IK- 2.4 KOHTPOJIbHAs
1 UA- pabora,
1.01IK-2 BOIIPOCHI K
NAa-2.0I0K- JK3aMEHY
2 NA-
3.0IIK-2
1.20 KommiekcHsle coennnenns /J1a6/ 12 nJ-1.0I1K- JI1.1 TECT,
1 UIO- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0I1K-1 JI2.2J12.3 € 3aJ1a4u,
NJ-3.0I1K- J12.4 KOHTPOJIbHAs
1 U1- paborta,
1.0IIK-2 BOIIPOCHI K
NA-2.0I0K- 9K3aMEHY
2 NM-
3.0IIK-2
1.21 OKACTUTETFHO-BOCCTAHOBUTEITHHEIE 10 MNJ-1.0I1K- JI1.1 TECT,
peaxunu /J1ab/ 1 UA- JI1.2J12.1 Pa3HOYpPOBHEBBI
2.0I1K-1 J12.2 J12.3 € 3a7a4H,
NAa-3.0I0K- 2.4 KOHTPOJIbHAS
1 UA- pabora,
1.0I0K-2 BOIIPOCHI K
Na-2.0I1K- 9K3aMEeHYy
2 NA-
3.0IIK-2
1.22 TexHuuka 0e30IMaCHOCTH. ATOMHO- 7 HJ1-1.0I1K- JI1.1 3aluTa
MOJIEKyJIsipHOE yueHHre. OCHOBHBIE 1 U1- JI1.2J12.1 pedepara
XMMHYECKUE MOHATHS 1 3aKoHBI /Cp/ 2.0IIK-1 J2.2J12.3
NA-3.0I0K- 2.4
1 UA-
1.0I1K-2
NA-2.0I0K-
2 NA-
3.0IIK-2
1.23 Knaccudrkanus 1 HOMEHKIaTypa 7 NJ-1.0I1K- JI1.1 3aluTa
Heopranndeckux coeaunernti /Cp/ 1 U1- JI1.2J12.1 pedepara
2.0IIK-1 JI2.2J12.3
NJ-3.0I1K- 2.4
1 UJ-
1.0I0K-2
NA-2.0I0K-
2 UN-
3.0IIK-2
1.24 Crpoenne aroma /Cp/ 7 NA-1.0I0K- JI1.1 3aIuTa
1 UA- JI1.2J12.1 pedepara
2.0IIK-1 J2.2J12.3
na-3.0IK- 2.4
1 UA-
1.0I1K-2
NO-2.0I0K-
2 NA-
3.0IIK-2
1.25 ITepuoauueckast cucreMa XMMHYECKIX 7 NJ-1.0I1K- JI1.1 3aIuTa
anemeHToB /Cp/ 1 UJ- JI1.2J12.1 pedepata
2.0TIK-1 JI2.2J12.3
NA-3.0I0K- 2.4
1 UA-
1.0I0K-2
NA-2.0I0K-
2 NA1-

3.0IIK-2




1.26 Xumnueckas cBsi3b /Cp/ 7 NJ-1.0I0K- JI1.1 3aIuTa
1 U1- JI1.2J12.1 pedepara
2.0I1K-1 J2.2712.3
na-3.0IK- 2.4
1 Ud-
1.0IIK-2
NA-2.0I0K-
2 Uj-
3.0IIK-2
1.27 OcCHOBBI XUMHYECKOH KuHETHKH /Cp/ 7 Na-1.0I1K- JI.1 3aluTa
1 UJ- JI1.2J12.1 pedepara
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 UJ-
1.0I0K-2
na-2.0IK-
2 Ua-
3.0I0K-2
1.28 PactBopsr /Cp/ 7 na-1.0IK- J1.1 3aImTa
1 UA- JI1.2J12.1 pedepata
2.0IIK-1 J2.2712.3
na-3.0IK- J2.4
1 -
1.0IIK-2
NJI-2.0I1K-
2 UJ-
3.0IIK-2
1.29 Teopust SNEeKTPOTUTHYECKON 7 NJa-1.0I0K- JI1.1 3aIuTa
muccormaruu /Cp/ 1 UJ- JI1.2J12.1 pedepara
2.0I0K-1 J2.2712.3
n-3.0I0K- 2.4
1 UJ-
1.0I1K-2
NA-2.0I0K-
2 Uj-
3.0IIK-2
1.30 Tunpomns /Cp/ 7 NJI-1.0I1K- J1.1 3ammTa
1 U1I- JI1.2J12.1 pedepara
2.0I1K-1 227123
NJI-3.0I1K- 2.4
1 UJ-
1.0I0K-2
na-2.0IK-
2 UJ-
3.0I0K-2
1.31 Kommnekcusie coenunenus /Cp/ 7 NA-1.0I0K- JI1.1 3aIuTa
1 U1- JI1.2J12.1 pedepara
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 -
1.0IIK-2
NO-2.0I0K-
2 U-
3.0IIK-2
1.32 OKUCIIUTENBHO-BOCCTAHOBUTEIILHBIC 12 NJ-1.0I1K- JI1.1 3aIuTa
peaxuuu /Cp/ 1 UJ- JI1.2J12.1 pedepata
2.0TIK-1 JI2.2J12.3
na-3.0I0K- 2.4
1 UJ-
1.0I0K-2
NA-2.0I0K-
2 Ua-

3.0IIK-2




1.33

PactBopsr /J1ab/

12

TJI-1.01IK-
1 U1
2.0I1K-1
WJ1-3.011K-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0I1K-2

J1.1
J1.2J12.1
J2.2712.3

2.4

TecT,
Pa3HOYPOBHEBEI
€ 3a/1a4H,
KOHTPOJIbHAS
pabora,
BOIIPOCHI K
9K3aMEHY

Pasnen 2. KoHcynbrauum

2.1

Koncynprarms o aucruminae /Kouc/

VIJI-1.0TIK-
1 UJI-
2.0TK-1
W/J1-3.01IK-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0l1K-2

Pasgen 3. NpomexyTovHas
aTTecTauns (9K3ameH)

3.1

ITonroroBka k 3x3aMeHy /Dk3amMmeH/

34,75

VJI-1.011K-
1 U1-
2.0IIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2

32

Kontpons CP /KCPATT/

0,25

WJI-1.01IK-
1 U1
2.0lIK-1
WJ1-3.01IK-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJl-
3.0IK-2

33

Konrakraas pabota /KoucIk/

WJI-1.01IK-
1 U1
2.0TK-1
WJ1-3.0TIK-
1 U-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.01IK-2

Paspen 4. Xumusi anemeHTOB

4.1

Bonopon /Jex/

VIJI-1.01IK-
1 U1-
2.0IIK-1
1J1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2

J1.1
J1.2J12.1
J2.2712.3

2.4




4.2 Tanorens! /Jlex/ NA-1.0I0K- J1.1
1 UJ- J1.2J712.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 Ud-
1.0IIK-2
na-2.0IK-
2 Uj-
3.0IIK-2
4.3 Kucnopon u ero coenunenuns. Cepa, Na-1.0I1K- JI.1
cerneH, Teytyp /Jlex/ 1 UJ- JI1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 UJ-
1.0IIK-2
na-2.0IK-
2 Ua-
3.0IIK-2
4.4 A3oT u ero coenuHenus /JIex/ WA-1.0I0K- J1.1
1 Ug- J1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- J2.4
1 -
1.0IIK-2
NJI-2.0I1K-
2 UJ-
3.0IIK-2
4.5 ®docdop, ero coeAnHEHNS. DIEMEHThI NA-1.0IK- J1.1
MOJTPYIIIBI MbIIIbsiKa /JIex/ 1 UJ- JI1.2J12.1
2.0IIK-1 J2.2712.3
n-3.0I0K- 2.4
1 UJ-
1.0IIK-2
na-2.0IK-
2 Uj-
3.0IIK-2
4.6 4A-rpyrma. Yriaepox u kpemauit /Jlex/ NJ-1.0I1K- JI1.1
1 - J1.2J12.1
2.0I1K-1 227123
NJI-3.0I1K- 2.4
1 UJ-
1.0IIK-2
na-2.0IK-
2 UJ-
3.0IIK-2
4.7 3-A rpymmna. bop. Amomunnii /JIex/ NA-1.0I0K- JI1.1
1 Ud- J1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 -
1.0IIK-2
na-2.0IK-
2 U-
3.0IIK-2
4.8 Xumust s-351eMeHTOB /JIex/ W-1.0I1K- J1.1
1 UJ- J1.2J12.1
2.0TIK-1 J2.2712.3
na-3.0I0K- 2.4
1 UJ-
1.0IIK-2
na-2.0IK-
2 Ua-

3.0IIK-2




4.9 O6mas xapakrepucTHka d- 6 na-1.0IK- J1.1
37eMeHTOB /JIek/ 1 UJ1- JI1.2J12.1
2.0I1K-1 J2.2712.3
NA-3.0I0K- 2.4
1 Ud-
1.0IIK-2
NA-2.0I0K-
2 Uj-
3.0IIK-2
4.10 VIII B-rpynma. XKeneso. KobanbT. 10 Na-1.0I1K- JI.1
Huxens /Jlex/ 1 UJ- JI1.2J12.1
2.0IIK-1 J12.2J12.3
na-3.0IK- 2.4
1 UJ-
1.0I0K-2
na-2.0IK-
2 Ua-
3.0I0K-2
4.11 CeMeicTBO TNIATHHOBBIX METAIIOB /JIex/ 6 nJa-1.0I0K- JI1.1
1 Ug- J1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 -
1.0IIK-2
NJI-2.0I1K-
2 UJ-
3.0IIK-2
4.12 VIIB-rpynna. Maprasen u ero 5 NJa-1.0I0K- JI1.1
coenuueHwust /JIex/ 1 UJ- JI1.2J12.1
2.0I0K-1 J2.2712.3
NA-3.0I0K- 2.4
1 UJ-
1.0I1K-2
NA-2.0I0K-
2 Uj-
3.0IIK-2
4.13 VIB-rpynmna. Xpowm u ero 5 Na-1.0I1K- JI1.1
coenunenwust /Jlex/ 1 UM- JI1.2J12.1
2.0I1K-1 227123
NJI-3.0I1K- 2.4
1 UJ-
1.0I0K-2
na-2.0IK-
2 UJ-
3.0I0K-2
4.14 Xumus f-anemeHToB /Jlex/ 4 NA-1.0I0K- JI1.1
1 Ud- J1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 -
1.0IIK-2
NO-2.0I0K-
2 U-
3.0IIK-2
4.15 Bonopon 8 NJ-1.0I1K- JI1.1
/J1ab/ 1 UJ- JI1.2J12.1
2.0TIK-1 JI2.2J12.3
na-3.0I0K- 2.4
1 UJ-
1.0I0K-2
NA-2.0I0K-
2 Ua-

3.0IIK-2




4.16 Tanorenst NA-1.0I0K- J1.1
1 U1- JI1.2J12.1
/J1a6/ 2.0I1K-1 J12.2J12.3
NA-3.0I0K- 2.4
1 U1I-
1.0I1K-2
NJI-2.0I1K-
2 NI-
3.0I1K-2
4.17 Kucnopon u ero coenunenuns. Cepa, nJ-1.0I1K- JI1.1
cerneH, Temutyp /J1a6/ 1 UA- JI1.2J12.1
2.0IIK-1 J2.2J12.3
W-3.0I1K- 2.4
1 U1I-
1.0IIK-2
NI-2.0I1K-
2 UN-
3.0I0K-2
4.18 A3ot u ero coenuHenus /J1ab/ WA-1.0I0K- J1.1
1 U1I- JI1.2J12.1
2.0I1K-1 J12.2J12.3
NA-3.0I0K- 2.4
1 U1I-
1.0I1K-2
NJ-2.0I1K-
2 U-
3.0I1K-2
4.19 ®docdop, ero coeAnHEHNS. DIEMEHThI HJ1-1.0I1K- JI1.1
MOJTPYIIBI MbINIbsiKa /J1a6/ 1 U1- JI1.2J12.1
2.0I0K-1 J2.2J12.3
NI-3.0I1K- 2.4
1 U1I-
1.0IIK-2
nJ-2.0IK-
2 UM-
3.0I1K-2
4.20 4A-rpynma. Yoiepon u kpemuuii /J1a6/ Na-1.0I1K- JI1.1
1 U1I- JI1.2J12.1
2.0IIK-1 J12.2J12.3
NJ-3.0I1K- 2.4
1 U1I-
1.0IIK-2
NI-2.0I1K-
2 UI-
3.0I0K-2
4.21 3-A rpymmna. bop. Amomunnii /J1a6/ NA-1.0I0K- JI1.1
1 U1I- JI1.2J12.1
2.0I1K-1 J12.2J12.3
WA-3.0I0K- 2.4
1 UI-
1.0I1K-2
NJ-2.0I1K-
2 UI-
3.0I1K-2
422 Xumus s-3eMenTos /J1a6/ MNJI-1.0I1K- J1.1
1 U1- JI1.2J12.1
2.0IIK-1 JI2.2J12.3
WI-3.0I1K- 2.4
1 U1-
1.0IIK-2
n-2.0IK-
2 UM-

3.0IIK-2




4.23 O6mas xapaxrepuctuka d-3nemeHToB. IB 8 na-1.0IK- J1.1
- 3jieMeHTHI /J1a6/ 1 UJ1- JI1.2J12.1
2.0I1K-1 J2.2712.3
NA-3.0I0K- 2.4
1 Ud-
1.0IIK-2
NA-2.0I0K-
2 Uj-
3.0IIK-2
4.24 VIII B-rpynma. XKeneso. KobanbT. 8 Na-1.0I1K- JI.1
Huxkens /J1a6/ 1 UA- JI1.2J12.1
2.0IIK-1 J12.2J12.3
na-3.0IK- 2.4
1 UJ-
1.0I0K-2
na-2.0IK-
2 Ua-
3.0I0K-2
4.25 CeMeicTBO TUNITATHHOBBIX MeTaILIOB /J1ab/ 12 nJa-1.0I0K- JI1.1
1 Ug- J1.2J12.1
2.0IIK-1 J2.2712.3
NA-3.0I0K- 2.4
1 -
1.0IIK-2
NJI-2.0I1K-
2 UJ-
3.0IIK-2
4.26 VIIB-rpynna. Maprasen u ero 8 NA-1.0IK- J1.1
coenuneHus /J1a6/ 1 U1- JI1.2J12.1
2.0I0K-1 J2.2712.3
n-3.0I0K- 2.4
1 UJ-
1.0I1K-2
NA-2.0I0K-
2 Uj-
3.0IIK-2
4.27 VIB-rpynmna. Xpowm u ero 8 Na-1.0I1K- JI1.1
coenunenws /J1a6/ 1 UM- JI1.2J12.1
2.0I1K-1 227123
NJI-3.0I1K- 2.4
1 UJ-
1.0I0K-2
na-2.0IK-
2 UJ-
3.0I0K-2
4.28 Xumus f-anementos /J1a6/ 12 NA-1.0I0K- JI1.1
1 Ud- J1.2J12.1
2.0IIK-1 J2.2712.3
WA-3.0I0K- 2.4
1 -
1.0IIK-2
NO-2.0I0K-
2 U-
3.0IIK-2
4.29 Bonopon /Cp/ 1 W-1.0I1K- J1.1
1 UJ- JI1.2J12.1
2.0TIK-1 JI2.2J12.3
na-3.0I0K- 2.4
1 UJ-
1.0I0K-2
NA-2.0I0K-
2 Ua-

3.0IIK-2




4.30 TIanorensr /Cp/ na-1.0IK- J1.1
1 UJ- J1.2J712.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 Ud-
1.0IIK-2
na-2.0IK-
2 Uj-
3.0IIK-2
431 Kucnopon u ero coenunenuns. Cepa, Na-1.0I1K- JI.1
ceneH, Temtyp /Cp/ 1 UJ- JI1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 UJ-
1.0I0K-2
na-2.0IK-
2 Ua-
3.0IIK-2
4.32 A3ot u ero coenunenus /Cp/ WA-1.0I0K- J1.1
1 Ug- J1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- J2.4
1 -
1.0IIK-2
NJI-2.0I1K-
2 UJ-
3.0IIK-2
4.33 ®docdop, ero coeAnHEHNS. DIEMEHThI NA-1.0IK- J1.1
MOJATrPYIIBI MbIbsika /Cp/ 1 UJ- JI1.2J12.1
2.0IIK-1 J2.2712.3
n-3.0I0K- 2.4
1 UJ-
1.0I1K-2
na-2.0IK-
2 Uj-
3.0IIK-2
4.34 4A-rpyrma. Yraepox u kpemuuit /Cp/ NJ-1.0I1K- JI1.1
1 - J1.2J12.1
2.0I1K-1 227123
NJI-3.0I1K- 2.4
1 UJ-
1.0I0K-2
na-2.0IK-
2 UJ-
3.0IIK-2
4.35 3-A rpymma. bop. Amomunnii /Cp/ NA-1.0I0K- JI1.1
1 Ud- J1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0IK- 2.4
1 -
1.0IIK-2
na-2.0IK-
2 U-
3.0IIK-2
4.36 Xumus s-smemeHToB /Cp/ NJ-1.0I1K- JI1.1
1 UJ- J1.2J12.1
2.0IIK-1 J2.2712.3
na-3.0I0K- 2.4
1 UJ-
1.0I0K-2
na-2.0IK-
2 Ua-

3.0IIK-2




4.37

O6mas xapakrepucTHka d-
anemeHToB /Cp/

TJI-1.01IK-
1 U1
2.0I1K-1
WJ1-3.011K-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0I1K-2

J1.1
J1.2J12.1
J2.2712.3

2.4

4.38

VIII B-rpynma. XKeneso. KobanbT.
Huxens /Cp/

VJI-1.011K-
1 UJI-
2.0TIK-1
W/J1-3.0TIK-
1 UJ1-
1.0TIK-2
WJ1-2.0TIK-
2 UJl-
3.0I1K-2

Ji.1
JI1.2J12.1
J2.2J12.3

2.4

4.39

CeMeiicTBO TNIATHHOBBIX MeTaIIoB /Cp/

WJI-1.01IK-
1 U1
2.0IIK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.01IK-
2 UJI-
3.0lK-2

J1.1
J1.2J712.1
J2.2712.3

2.4

4.40

VIIB-rpynna. Maprasen u ero
coeaunenus /Cp/

WJI-1.01IK-
1 U-
2.0TK-1
WJ1-3.0TIK-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.01K-2

J1.1
J1.2J12.1
J2.2J12.3

2.4

4.41

VIB-rpynna. XpoM u ero
coeaqunenus /Cp/

1,6

VJI-1.011K-
1 U1-
2.0TK-1
W1-3.011K-
1 UJ1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2

JI1.1
J1.2J12.1
J2.2712.3

2.4

442

Xumus f-anementos /Cp/

TJI-1.01IK-
1 U1
2.01IK-1
WJ1-3.01IK-
1 UI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2

J1.1
J1.2J12.1
J2.2712.3

2.4

Pa3sgen 5. KoHcynbtaumu

5.1

Koncynpranus no aucuumune /Konc/

34

WJI-1.011IK-
1 -
2.0lIK-1
WJ1-3.0TIK-
1 -
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.01IK-2

Pasnen 6. NpomexyTodHas
aTTectauus (d3K3ameH)




6.1

IMoaroToBska k sk3aMeHy /OK3aMeH/ 2 34,75 | UJ-1.0IIK- 0
1 UJ-
2.0IIK-1
nJI-3.0I1K-
1 UJ-
1.0I1K-2
na-2.0IK-
2 UN-
3.0I1IK-2

6.2

Kontpons CP /KCPATT/ 2 0,25 | UO-1.0IIK- 0
1 UM-
2.0IIK-1
WJI-3.011K-
1 UJ-
1.0IIK-2
NJ1-2.0T1K-
2 UJ-
3.0IIK-2

6.3

Konraxrraas padora /KoHCOK/ 2 1 na-1.0IK- 0
1 1UA-
2.0IIK-1
NJ-3.0IIK-
1 1UA-
1.0IIK-2
N-2.0I1K-
2 U-
3.0IIK-2

5. ®OHJI OHEHOYHBIX CPEJCTB

5.1. IosicHuTEeILHAS 3aNMCKA

1. Ha3nauenue ¢oHaa oneHOUHBIX cpeacTB. OLeHOUHbIE CPEACTBA MPeIHAa3HAYCHBI JJIsl KOHTPOJIS M OLIEHKH 00pa30BaTeNIbHBIX
JOCTI)KEHHUH 00yJaroNIuXcs, OCBOMBIINX MIPOrpaMMy YIeOHOH TUCIUITIHHEI « Heopranndeckas XuMusI».

2.D0oH] OLIEHOUHBIX CPECTB BKIIOYACT KOHTPOIbHBIE MaTePHANIbI IS IPOBEACHHS TEKYIIEro KOHTPOIS B (hopMe TeCTOB,
pedepaToB, pa3HOYPOBHEBBIX 3a71a4, KOHTPOIBHBIX PaObOT, BOIIPOCOB K IK3aMEHY

5.2. OueHoYHBbIE CPEICTBA VIS TEKYIIET0 KOHTPOJIS

O1eHOYHBIE CPEJICTBA sl TEKYLIero KOHTPOIIs npuBeneHb! B [Tpunoxxennn Nel.

5.3. Tembl nUCbMEHHBIX PadoT (3cce, pedpepaThl, KypcoBbIe padOTHI U AP.)

Temaruka pedeparon

PN B WD =

NN NN = = = = e = = e = = O
WO 0NN R WD —=Or

H. bop — ocHOBaTenb KBAHTOBOW TEOPHM aTOMA.

Hcropusa orkpeitusa Ilepnoanyeckoro 3akoHa XMMUYECKUX 3JIEMEHTOB.

Ponp BomOpoHOI CBSI3U B AKUBOM M HEKUBOM MpUpPO/IE.

Ponb MexMOIIEKyIIIPHBIX B3aMMOACUCTBUIN B )KMBOI U HEXKMBOU IIPUPOJIE.
Bxnan I.11. MenneneeBa B pa3BUTHE XUMHUECKOH TEOPUU PACTBOPOB.
Karanus B mpupose 1 NpOMBIIUIEHHOCTH.

BomopomHblii moka3aTess OMOIOTUYCCKIX JKUIKOCTEH.

Ponb ruaponuza B XuMHYECKHX U OHOJIOTHYECKUX IpoLeccax.

Poinb okuCINTENEHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB B KHBOW MPUPOJE.
ONeKTPONN3: HCTOPHS OTKPBITHS U Ba)XKHEHIITME 00JIaCTH HCIONb30BAHMS.
XUMHYECKHE HCTOYHUKA TOKA.

[IpuponHbIe KOMITTIEKCHBIE COSAMHEHUS (XJIOpOo(UILIBEL, TeMOoraoouH, ButaMuH B12 u npyrue).
Hcnonp3oBaHue KOMIIEKCHBIX COEIWHEHHI B TEXHUKE M IIPOMBIIIJIEHHOCTH.
A. BepHep — OCHOBOTIOIOKHHUK KOOPJAMHAIIMOHHONW TEOPUU KOMIUIEKCHBIX COETUHEHUH.
Kpyrosopot azora B mpupoze.

buoxumuueckas WHAWBUAYAJIBHOCTb CEPLI.

Kpyrosopot yrnepoaa B npupoje.

Kucnopon. Ilpobnema ero HegocTaTka.

MHuKpo3sIeMeHTHI p-ceMeiicTBa.

TOKCHUKOIOTMYECKH OINMACHBIE P-3JIEMEHTHI.

buonornueckast posb TUTUS, HATPUS, KaIHs.

Buonormueckast ponb d-amemeHTOB [ TpymImbL.

Buonornueckas pons d-amementos Il rpymmsr




24. 3aKoH cOoXpaHEHHs W NpeBpaiieHus dHepruu (I-i 3akoH TepMOIUHAMUKY.

25. 3akoH coxpaneHus u npespamienns >Hepruu (11 Havamo tepmonunamuku) Luxor Kapao.
26. [Tmanerapuas Mozenb cTpoeHus atoma J. Pesepdopra.

27. Kuznp 1 HayuHas nestenbHOcTh .M. Menneneesa.

28. Pone pacTBOpOB B MeAHIIMHE U B OBITY.

29. BydepHbie CHCTEMBI B OPraHU3ME YEJIOBEKA M KHBOTHBIX.

30. 3HaueHHE OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEaKUUil B IPOMBIIIJICHHOCTH.
31. Buonornueckoe 31eKTpUYECTBO.

32. Komrutekchb! ¥ pepMeHTaTHBHBIH KaTajIu3 MPUPOAHBIX ITPOLIECCOB.
33. KomMriekesl B MOBCeIHEBHOW XKU3HHU.

34. Hcropus pazBuTHsi XMMHH KOMIUIEKCHBIX coeuHeHuid B Poccum.
35. A3BOT U )XU3Hb.

36. KpyroBopot cepsl B mpupoze.

37. VYraepon — aeMeHT Onosormdeckoi cepsl 3emin.

38. OJeMeHTHI-OpPTaHOTeHBI: KpaTKasi XapaKTepHCTHKA.

39. Buonornueckas porb rajgoreHoB.

40. DKOJIOTHST P-IJIEMEHTOB.

41. buonoruyeckast posib ns2-371€MEHTOB.

42. YHHKaJIBHOCTh BOJOPOAA.

43. Buonornueckas posb AIEMEHTOB ceMeiicTBa XKelesa.

44, Muxkpoanementsl — Mn, Cr, Mo, Pb.

45. IToHsiTHE HTPONUU U TUIIOTE3a «TEIIOBOM cMepTH BceeraeHHO.
46. [ens! n menoobpa3zoBareny.

47. VYyeHsle co3aTeny ra3oBbIX 3aKOHOB.

48. buonornyeckoe 3HaYEHNE KOJIJIOUTHON 3aIUTHIL.

49. Buonornueckoe 3HaUeHNE N30UPATEIHHON anCcoOpOIMUN

Kpurepun onexku:

- OICHKa "OTJIMYHO" BBICTABIISETCS CTYACHTY, €CJIM OH B IMCbMCHHOM BUC aJl HOHHbIﬁ, B JIOTHYECKOI noCJICA0BATCIIBHOCTH
Pa3BEepHYTHIN OTBET Ha MOCTABIEHHBIH BOIIPOC, /1€ OH ITPOJIEMOHCTPUPOBAJI 3HAHHS IPEIMETa B IIOJIHOM 00beMe yueOHOMH
[IPOrPaMMBI, IOCTATOYHO TITyOOKO OCMBICIIMBAET JTUCIUILIMHY, CAMOCTOSTEIBEHO, U HCUEPIIBIBAIOIIE OTBEYAET Ha
JIOTIOJTHUTENIbHBIE BOIIPOCHI, MPAaBIUIILHO aHATH3UPYET, CPAaBHUBAET NPEAIOKEHHBIE IPENOJaBaTENIEM CXEMBI, IPUBOJUT
cOOCTBEHHBIE ITPUMEPHI HA OCHOBE KOHIIETIIMH, H3YUYEHHBIX Ha JICKIMOHHBIX U JJa0OPATOPHBIX 3aHATHSX.

- OLICHKA "XOpOIIO" BHICTABIISICTCS CTYJCHTY, €CJIM OH B TMCBMEHHOM BHJIE Jall Pa3BepHYTHIM OTBET Ha IOCTaBICHHBII BOIIPOC,
7€ CTY/ICHT AEMOHCTPHPYET 3HaHUS, NPHOOPETECHHBIC Ha JICKIMOHHBIX 1 CEMUHAPCKHUX 3aHATHAX, @ TAKKE MOTyYeHHBIE
MIOCPE/ICTBOM M3YUEHHsS 00s3aTeIbHBIX YIEOHBIX MAaTEPHAIIOB II0 Kypcy, AaeT apryMEHTHPOBAaHHbIE OTBETHI, IPUBOIUT IPUMEPBI,
B OTBETE MPHCYTCTBYET CBOOOIHOE BIIaZEHNE MOHOJIIOTHIECKOH PEUbI0, IOTHIHOCTD M MOCJIEA0BATEIbHOCTH 0TBeTa. OIHAKO
JOITyCKAeTCsl HETOYHOCTD B OTBETE.

- OIIeHKa "yJIOBIETBOPUTENFHO" BBICTABISACTCS CTYACHTY, €CIIH OH B IMCEMEHHOM BUJE JaJl OTBET, KOTOPBIN COAEPIKUT P
Cepbe3HBIX HETOYHOCTEH, OOHAPY KUBAIOIIMI HE3HAHHE IIPOLIECCOB M3y4aeMOoil IpeIMETHON 00JIacTH, OTINYAIONIHICS
HCF_HyGOKI/IM PACKPBITUEM TEMbI, HE3HAHUEM OCHOBHBIX BOIIPOCOB TCOPHH, HeC(i)OpMI/IpOBaHHI)IMI/I HaBBbIKaAMHU aHaJIn3a HBJ'IGHI/II‘/II,
MIPOLIECCOB, HEYMEHHEM J[aBaTh apryMEHTUPOBaHHBIEC OTBETHI, CJIA0BIM BJIaJJEHUEM MOHOJIOTHYECKOH PEeYbl0, OTCYTCTBUEM
JIOTUYHOCTH U NOCJIEI0BAaTEIbHOCTH. BBIBOIbI TOBEPXHOCTHBI.

- OLICHKA "HEYIOBJICTBOPHUTEIILHO" BBICTABISIETCS CTYACHTY, €CIIM OH B IMCBMEHHOM BHJIE HE CIIOCOOEH OTBETHUTH Ha BOIIPOCHI
Jla’ke TPU TOMOTHUTENBHBIX HABOIAIIMX BOIIPOCAX MPENOoAaBaTens.

5.4. OueHouHbIe CpeACTBA 1JIsl IPOMEKYTOYHOM aTTecTAlMKU

ITepeuens BonpocoB Kk 3k3aMeHy (1 cemectp)

1. CBo¥iCcTBa M30JMPOBAHHBIX aTOMOB. ATOMHEIE PanyChl (KOBAJICHTHBIEC, METAJUTMYECKHE). Y CIIOBHBIC HOHHBIC
paauychbl. DHEPTHs HOHU3AIHMH, CPOACTBO K AekTpoHy, OD0, CTeneHb OKUCIEHUS.

2. Karanus, ero BuIbl: TOMOT€HHBIH, TeTepOreHHbIH, MUKporeTeporeHHbIi. [IonsTHEe 00 MHrMOUTOpaX.

3. MBC u rubpunusaius opouTaneil. BajeHTHOe COCTOsSIHIE aToMa.

4. Tunel KpHCTAIUINYECKUX PEIIETOK: aTOMHBIE, MOJIEKYJISIPHbIE, HOHHBIE U MeTaJuIn4ecKkue. TBepble pacTBOPHI.

HeCTCXI/IOMCTpI/I‘-IeCKI/IC COCOAUHCHUA. 5. HCpI/IOILI/I‘IHOCTL H3MEHCHHUS CBOICTB MPOCTHIX BCUICCTB I10 I'pyIiiaM 1 nepuoaam.
OcobOeHHOCTH SJICKTPOHHOI'O CTPOCHUSA aTOMOB 3JICMCHTOB ITIaBHBIX U MMOOOYHEIX noarpynit

5. Meron monexyisipHbIx opoutaneit (MO). Meton JIKAO-MO. Cas3piBatoiue u paspeixistome MO. Xumudeckast
cBa3b B yactunax H2, H2, H2 ¢ no3ummit MBC 1 MO.
6. IIpupona xumuueckoil cBsa3u ¢ Touku 3peHus TKII. Xapakrepuctuka pa3zinuuHbix MeToq0B. HomeHkIaTypa

KOMIIJIEKCHBIX COCTHHEHHH.
7. BonoponHas cBa3b. MexmaneKyisipHasi 1 BHyTPUMOJIEKYJISIpPHAs. BOJIOPOJIHAS CBSI3b.




8. OCHOBHBIE XapaKTePUCTUKH XUMHUYECKON CBS3H: JJIMHA, SHEPTHUS, HANIPABICHHOCTh. BaleHTHBIN yromn. J{MmoasHbIi
MomeHT. KoBasieHTHas CBsi3b. JIOKamn30BaHHAS 1 ETOKATM30BaHHAS CBSI3b.

9. CocTaB 1 3JIEKTPOHHOE CTPOSHUE MOJIEKYJIbI BOJIBI. XapaKTepUCTHKa BOJIOPOJHON CBS3U. AHOMAINH (PU3NUECKUX
CBOMCTB BOJIbl. CTPYKTYypa KUIKOW U TBEPAOH BOJBI, BOAOPOIAHAS CBA3b.

10. IIpupona XxuMHUECKOH CBSI3M B KOMIIJIEKCHBIX COEAMHEHMAX. PaccMoTpeHue ee ¢ MOo3UIMii MeToia BaJIGHTHBIX CBA3EH.
11. Bapuantsl nepuoguueckoil cucreMsl. CTpyKTypa KOPOTKOrO BapuaHTa nepuoaudeckoii cuctemst JI.11. Menneneesa.
OC0o0EHHOCTH 3JEKTPOHHOTO CTPOSHHSI aTOMOB 3JIEMEHTOB IJIABHBIX M MTOOOYHBIX MOATPYIIT.

12. CBolicTBa M30IMPOBAHHBIX ATOMOB. ATOMHBIE PAaNyChl (KOBAJICHTHBIE, METAJUIMYECKHE). Y CIIOBHBIC HOHHBIE
pamycol.

13. OHeprus HOHU3AINHN,CPOACTBO K DJICKTPOHY.

14. U- 1 [J- MoneKyIsapHble OpOHUTaNH, KaK JTHHEHHAas KOMOMHAINS aTOMHBIX OpOHTaIeH.

15. Cxemsl monexyn 02, 02, O2 mopsaok cBsA3H, JJIUHA CBA3U, SJHEPTHS CBA3ZH.

16. M3MeHeHne aTOMHBIX PalyCoB, TOTEHIINAJIOB HOHU3AINH U BEIMYHUH CPOJICTBA K DJICKTPOHY B IPyTIaxX H
noArpynmnax. Bropudnas nepuoanIHOCTb.

17. TO/1. NoHOOOMEHHBIE peakiii B paCTBOPAX 3JIEKTPOJIUTOB.

18. Oxcuppl, raJoreHu bl, THAPUIBI U ApYTHe OMHApHbIE COSMHEHUS B IEPHOANYECKON cucTeMe. 3HaUeHUe
MIEPUOUYECKOTO 3aKOHA B PA3BUTUH XMMUYECKON HAYKH.

19. Tunponus coneit. Mexanusm rugponusa. Paznuunsle cnydyau rugponusa coneid. CTeneHb U KOHCTaHTa THAPOJIN3A.
IMonsiTre 00 akBakucIOTAaX.

20. Bunsr atomHBIX opbuTanei — s, p, d, f. OcHOBHOE, BO30YXICHHOE COCTOSHIS. BEIposkaeHHBIe cocTosHNUS .EMKoCTH
JJIEKTPOHHBIX CIIOEB.

21. T'omoHyKiI€apHbIe IBYXaTOMHBIE MOJICKYINBI 25ieMeHTOB 1 1 2 mepromoB. Cxemsr MO 11t Havaia U KOHIIA 2 epuoja.
Ocob6ennoctu moekyn B2 u O2.

22. OkucnuTean, BoccTaHoButeld. JIBa Meroaa cocrapienus OBP.

23. Kucnotsl, ocHoBaHus, conu B ceete TOJl. MexaHN3M pacTBOPEHHSI BELIECTB C PA3IUYHBIM THIIOM XUMHUECKOH CBSI3H.
24, CyIIHOCTh peaKiiuu OKHCIIEeHUs-BOCCTaHOBIeHUsA. OxkucnuTenu, BoccranoButenu. Tumnst OBP.

25. Homenknatypa u n3oMepus KOMIJIEKCHBIX COESIUHEHUM.

26. Xumnueckas CBA3b B TOMOSJIEPHBIX ABYXaTOMHBIX MoseKyiax 31eMeHToB Il nepuona ¢ no3unuit MBC u MO.

27. OCHOBHOI#1, KHCJIOTHBIH, aM(OTEPHBIH THIT AUCCOLUAINH THIPOKCHIOB. 3aBUCHMOCTb XapaKkrepa AMCCOLHMAINN OT
MOJISIPHOCTH CBSA3U B MOJIEKYJIE.

28. Cpennue, kucisle 1 OCHOBHBIE conu. CMelaHHble U ABoMHbIEe conu. HoMeHKIaTypa conell U UX CTPYKTYpHBIE
(hopMyIEL.

29. HacrpimmaeMocTs KoBaJIeHTHOW CBsI3U. KOBaJIEHTHOCTH aTOMOB 3JIeMEHTOB 1, 2 1 3 meproaoB. X MakcumanmbHas
KOBAJICHTHOCTb.

30. Kucnorsl, ux cTpykrypHBIe (OPMYIBI, KTacCU(PHUKAINSA, HOMEHKIATYpa, TOIyYeHIe U IPUMEHEHNUE.

31. DJIeKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB S, P, d, f — cemeiicTs. [lepronuuHOCTD CTpOCHHMS
3JIEKTPOHHBIX 000JIOYCK.

32. Coun, HOMEHKIIATypa, CBOMCTBA, MONy4eHue, npuMeHeHne. CTpyKTypHbIe (GOPMYJIBI COICH.

33, Tubpunu3zamnus aToMHBIX opOuTaneld. TUITBI THOPUAU3AIIUH.

34. Iunpoxcnnpl. HomeHknatypa, crpoeHue, CBOHCTBA, NONydeHUE, TPUMEHEHHE. AM(POTEPHOCTD.

35. CocTaB U 3IEKTPOHHOE CTPOECHUE MOJIEKYJIbl BOJBL. XapaKTepPUCTHKA BOAOPOJHOM CBsA3U. DU3HUECKHE U XUMUYECKHUE
CBOcTBa BO/BL. POIIb BOJBI B OMOJIOTHYECKHX MPOLIECCaX.

36. XapaKkTepuCTHKa OCHOBHBIX KJIACCOB HEOPTaHMUECKUX coequHeHHH. HoMeHKIaTypa HeOpraHudecKnX COeTMHEHHH.
Knaccudukanus cioXHBIX BEIIECTB 110 COCTAaBY M (VyHKIMOHAIBHBIM MIPU3HAKAM.

37. TerunoBoit 3¢ dexT XUMHUIECKol peakin. DK30TepMUYecKas W YHIOTEPMUYECKas peakun. TepMOIMHAMHUIECKIe
apamMeTpsl.

38. MeTton MonekynspHbIX opoutaneit (MMO). @usndeckas uiaes Metoaa. CBA3BIBAIOIINE U PAa3PHIXJISIONIHE
MoJiekyssipabie opoutann. MO mist F2,02, N2.Cxema u3MeHeHHs TOPSIIKA CBA3H, SHEPTHU CBSI3H, IJIUHBI CBSI3H B TAHHBIX
MOJICKyNax.

39. Homenknatypa u u3oMepusi KOMIUIEKCHBIX COETMHEHUH.

40. Bunst atomubIx opoutanei — s, p, d, f. OCHOBHOE, BO30YKIEHHOE COCTOSHUSL. BrIpoxieHHbIE COCTOSHUSA.
EMKOCTH 3JIEKTPOHHBIX CJIOEB.

41. XapakrepucTuka JIUraaioB. [Ipuposa XuMHUUECKOl CBSI3U B KOMIUIEKCHBIX COe€AMHEHMsIX ¢ nmo3ummii MBC.

42. ATtoMm Bogiopona. KBaHTOBBIE unciia Kak mapaMeTphl, ONpeesSIoNe BOTHOBYIO (DYHKIMIO. [1aBHOE KBAHTOBOE YHMCIIO

(n), opburamsHoe (1), MaraUTHOE (MS), ciimHOBOE (5). [loHATHE 0 BoMHOBOM ypaBHeHun Ll penunrepa. KBagpaTt BomrHOBOMH
(YHKIMY Kak INIOTHOCTh BEPOSTHOCTH. PajinaibHOE U yIIIOBOE paciipeiesIeHUe BOIHOBO# IUIOTHOCTH B aTOME.

43. PacTBOprMoOCTh TBepABIX BemiecTB. HachleHHbIE U IepeHachIIeHHbIe pacTBOPBL. KpucTammi3anys u3 pacTBOPOB.
Crioco0bI BeIpaKeHHSI KOHIIEHTPAIMH PAaCTBOPOB.

44, MaccoBasi 10511 pacCTBOPEHHOTO BeliecTBa (B %). XapaKTepuUCTHKa KOHIIEHTPAIMK PACTBOPOB IO MX MIIOTHOCTH.
MOHHpHaH, HOpMaJibHas1, MOJIsJIbHAsA KOHUCHTpPAIUU.

45. KopnyckynsipHo-BoIHOBOW Jyanu3M anekrpoHa. YpaBHeHue [lnanka. CrieKTpbl aTOMOB.

46. Mexanu3M mpoiiecca pactBoperus. TernoBoit 3¢ ekt pacTBopeHus. SIBneHue conpBatanuu. Y4eHue MeHeneesa o
pacTBopax.

47. Mopens atoma o Tomcony. OmnbiTsl Pesepdopaa. [Inanerapnas Mmonens aroma 1 noctyiarsl bopa, nporuBopeyns
MOJICIIH.

48. Kosanenrtnas cBs3p. KBanTOBO-MexaHnMueckue MeTonbl ee TpakroBki. MBC. ®@usnueckas uaest merona. CpaBHEHHE




MBC u MO JIKAO. Cxema obpazosanus mosekyia CN, CO, O2, ¢ no3uiuit MBC u MMO.

49. BapuanTbl noctpoeHust nepuoauueckoii cucremMbl. CoBpeMeHHasi (pOpMYIIMPOBKA IIEPUOMYECKOIO 3aKOHA.
[TeproAMYHOCTh U3MEHEHHUS] XUMHUYECKUX CBOMCTB DJIEMEHTOB. BTOpHUYHA MEPUOANYHOCTD.

50. CuibHbIC U clta0blie 1eKkTpoiuThl. CTerneHs aucconuaru. MakTopel, BIUAONIME HA CTEIICHb TUCCOIIMAIIUH.

51. [onsaTue o xumuveckoil cBsi3u. J[Ba MexaHH3Ma 00pa30BaHKs KOBaJCHTHOU CBsi3U. CBOICTBA KOBAaJCHTHOM CBSI3H:
HaCHIIIAEMOCTb, HAPABICHHOCTb, MOJSPU3yEMOCTh. JIUNOIbHBIA MOMEHT.

52. SlnepHble peaky U NPEBpallleHue XUMHUECKUX 3JIeMeHTOB. ICKycCTBEHHAs! paluOaKTUBHOCTh. «MedeHble aTOMbD»

" UX [IPUMCHCHHUC.

Bomnpocs k 3x3ameny (2 cemecTp)

1. Bonopoa. N3oronsl Bogopoaa. BaneHTHbIe BO3BMOKHOCTH aTOMa U XapaKTepHbIE CTENEHU OKuclieHnd. Puznueckue u
XMMHUYECKUE CBOMCTBA MPOCTOTO BellecTBa. BoaopoaHas cBsi3b, MpUYMHBI € 00pa30BaHusl, CIOCO0 OMUCAHUSL.

2. OO6u1ast xapakTepucTHKa S - 31eMeHTOB. lllenounsle u menoyHo3eMenbHble MeTauibl. CTpOSHHE 3JIEKTPOHHBIX
000JI04eK aTOMOB, IOTEHIMAIbI HOHU3ALUH, CPOACTBO K JIEKTPOHY .

3. Kucnopon B npupoze. M3otonsl kucinopona. BaneHTHBIE BO3SMOKHOCTH aTOMa U XapaKTepHbIE CTENEHU OKHUCIICHHSI.
Mornexkyna O2. [TapamarHeTHsm KHCIOpoaa. AJIOTPOIHS KHCIopoaa, 030H. O30H B aTMocdepe.

4. Bonoponusie coenunaenus 1 u 2 rpynn . VloHHbIe ruapu/ibl. Posb EIOYHBIX | MIEI0YHO3EMEIbHBIX METAJIIOB.
Crabunusanus H- .

5. CocTosiHHE KHCIIOpOAa B €ro coenHeHMAX. OKCHIIBI 1 MX Kiaccudukaus. [lepokcnabl ¥ MepoKCHIHAs TPYIIITHPOBKA.
Honsr 02-, 022, O2-, O3-. CynepoKcHabl, 030HUIBI, UX B3aNMOJICHCTBHE C BOJOH.

6. OKcuzipl MEMOYHBIX METAIOB. DOPMBI, YCTOHIMBOCTD, XUMUIECKHE CBOMCTBA OKCHUAOB. IIepOKCHIBI, CyTIepOKCHIBI,
O30HM/IBI IIETOYHBIX METAIIOB. OKCHIBI M TIEPOKCH/IBI IETOYHO3EMEIbHBIX METAJIIOB.

7. Oco0eHHOCTH XUMHH 3JIEMEHTOB-HeMeTaioB. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0UYEK aTOMOB, TPHIAIOIIHE
9JIEMEHTaM HeMeTaLIMYeCKie CBOWCTBa. VI3MeHeHHe MPOYHOCTH M KPATHOCTH CBSI3H DJIEMEHT-3JIEMEHT B PSILy DJIEMEHTOB-
HEMETAJIOB 0O0p - YIIIEPOJ - a30T - KUCIOPOT - (TOP — HEOH.

8. Xumust 0:1aropoaHbIX MeTayioB. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB, MX BAJICHTHBIE
BO3MOXHOCTH. DTOPUABI KCEHOHA, YTH UX IOJYYEHHs U XMMU4eckue cBoiictBa. [Ipupona xuMuueckux cBsizei 0J1aropoHbIX
ra3oB.

9. [Nonyuenne nemeranos. [IpuMeHeHE TPOCTHIX BEIIECTB M CIIOXKHBIX COSMHEHNH, 00pa30BaHHBIX HEMETAJJIaMH, B
IIPOMBIIIJICHHOCTH M CEJILCKOM XO3SHCTBE.

10. Oco0eHHOCTH XMMHUH JIEMEHTOB TIIABHBIX NOATPYMI 2 meproia. JnaroHaabHOE CXOICTBO KUCIOPOJAa U XJIopa, 6opa u
KpeMHHS, OCpHIUTHS 1 aTIOMUHHA. BTOpryHas meproanaHOCTb.

11. Onementsl VII A moarpynmesl. [amorensr. O6mas xapakrepuctuka rpymnmnbsl. CoeAnHEHHS ¢ BOIOPOIOM. MeTos!
MOTy4eHHs ¥ (PU3NUECKUE CBOMCTBA TalOreHOBOIOPOI0B. KHCIIOTHBIE M OKHUCITUTENbHO-BOCCTAHOBUTENIBHBIE CBOICTBA,
peaKIoHHasi CIOCOOHOCTb.

12. XuUMHs IepeXOIHbIX dNIeMeHTOB. OO01Iast XapaKTepUcTUKa MepexoHbIX 3j1eMeHToB. OcOOeHHOCTH CTpOeHHUs: aToMOB d
- u f-anemenrtoB. OpOuTaNIBHBIE PAINYChl, JHEPTUH HOHU3ALIUH, CPOACTBO K 3JIeKTpOHY. MHOrooOpasue crerneHei OKICIeHUs.
OTIUYMst OT 3JIEMEHTOB IVIABHBIX MOATPYIIIL.

13. OcobeHHoCcTH coetuHeHHH (hTopa U Hoja ¢ KUCIOpoaoM. Peakninu OKCHAOB ¢ BOJOH. OKCOKHUCIOTHI TaIOTCHOB:
CTPOEHHE MOJIEKYJI, XUMHUYECKIE CBOMCTBA, METO/IbI TIOJTydeHHsl. TepMoaMHaMuiecKasl HeyCTOHYMBOCTh OOJIBIIMHCTBA
OKCOKUCIIOT. OCOOCHHOCTH XJIOPHOM U HOAHOM KUCIIOT.

14. CXOZCTBO | pa3iIM4He 3JIEMEHTOB IIEPBOTO, BTOPOTO M TPETHETO MEPEXOJHBIX PsAA0B. JIAHTOHOHIHOE CXKATHE.

15. OKHCIUTETHPHO-BOCCTAHOBUTENIFHBIE PEAKINH TaJOr€HOB M X COCTUHEHUH. B3anmoaelicTBre rajJoreHoB ¢ BOIIOH,
KHCJIOTaMH U IIETOYHBIMHU PACTBOPaMH.

16. Cxkannuii, THTaH, BaHaAWH U uX aHanoru. OO0IIas XapakreprucTHKa 31eMeHToB. CTpOeHHe aTOMOB, BO3MOKHBIE
CTETICHU OKHCIICHHS B COSANHECHUSX.

17. Onementsl VI A monrpymnmnsl. XanekoreHsl. OOmias xapakrepucTika rpynnsl. CTpoeHre 3JeKTPOHHBIX 000109eK

aTOMOB, ITOTEHLIMAJIBI HOHWU3AIIMH, CPOJICTBO K AJIEKTPOHY. BalleHTHbIE BO3MOXKHOCTH aTOMOB M XapaKT€PHbIE CTEIICHU
OKHCJICHHUSL.

18. Hoxarpynna xpoma. O6uias xapakrepucTrka j1eMeHToB. CTpOeHHE aTOMOB, BO3MOYKHBIE CTEIICHU OKUCIICHHUS B
coennHenusx. Hanbonee xapakrepusie crenenn okucienus: Cr(I1I), Mo(VI), W(VI). XpomoBast kiciaoTa, XpoMaThl 1
6uxpomatsl. MHoroo6pasue komriekcoB Cr(III).

19. Xanpkorensl. O0Iast XapakTepHCTHKA OKCHIOB: CTPOCHUE MOJIEKYJI, XapaKTep CBs3M, sHepreTuka. [lomydenne u
xuMmudeckue cporicTBa okcuaoB X02, XO3. Kucorer H2XO03 u H2X04: ctpoeHne MOIEKYI, XUMAYECKIE CBOHCTBA, METOIBI
nony4yeHnst. OcoOEHHOCTH CEeNIEHOBOM M TEILTYPOBOI KUCIIOT.

20. XuMUS 3JI€MEHTOB TIOATPYIIITHI CeJIeHA

21. T'anorenuapl. @OpMbI CYLIECTBOBAHUS U CTPOEHUE MOJIEKYJ. MeTOobl OJyUYeHHs] U XUMHUYECKIE CBOMCTBA.
YHukanbHas nHepTHOCTh SF6. B3anmoseiicTBre rajgoreHn0B ¢ Bogoi. OKcoranoreHuapl.

22. XUMHS 37IEMEHTOB NOATPYIIIBI MBIIIBSKA.

23. Onementsl VA noarpymnnsl. O01mast xapakrepucTika rpynnsl. [Ipocteie BemecTsa, autorponus. OcoOeHHOCTH
a3oTa. XMMUYECKHE CBOICTRA.

24, BusinepHble 1 nonusAepHbIE COETMHEHHS XpoMa. XpoMOBast KUCIIOTa, XpOMaThl M AUXpomartsl. M30- n

TeTepPOIOJIMKHUCIIOTH MOJIMOIeHa U BoJb()paMa 1 UX Ipou3BoaHbIe. KoMIUIeKCHBIE coeinHEHNs . AKBa- M THAPOKCOKOMIUICKCHI.
Muoroo0pasue komruiekcoB xpoma (I1I).
25. lamorenuapr OnemenTsl V- A moarpymmsr. OOmiast XapaKTepuCTHKA, (OPMBI B CTPOCHHE MOJIEKyIT. [amoreHu bl




asora. Tpu- 1 meHTarajoreHuas! pochopa U ero aHaaoroB. MeTobI MOMyYeHHs 1 XUMHYECKHAE CBOMCTBa. B3anMoeiicTeue ¢
BoJ0M. B3ammoneiicTBue raoreHnaoB ¢ okcuaamMu. OKcoraJoreHuabl.

26. XUMHS BOITHBIX PacTBOPOB. Y CTOWYMBbIE KATHOHHBIC U aHUOHBIE POPMBI. ¥ CTOWYMBOCTD KaTHOHOB Mn2+ B BOJHBIX
pactBopax. Mapranuesas kuciiora. OKUCITUTENbHBIE CBOMCTBA IEPMaHTaHAT-UOHA. Y CTOMYMBOCTB MPOM3BOIHBIX perust (VII).
KommekcHble coeiHEHUS.

27. Onementsl IV A noarpynmel. O6mast xapakrepuctuka rpynmsl. [Ipoctsie BemecTsa, autorponusi. Heopranmueckas
XUMUS yriiepoaa. AiMas, rpagut, KapOWHBI, KapOUabl METAIIIOB, OKCHIBI yIiIepo/a (CTpOeHHE U CBOICTBA).

28. XKenezo, kobanbT, HUKeNb. OOIIAs XapaKTepUCTUKa 3J1eMeHTOB. CTpOeHHE aTOMOB, BO3MOXKHbIE CTETIEHH OKHCIICHUS B
coennHeHUsX. [IOHIDKEHNE BBICIINX M XapaKTEPHBIX CTENIEHEH OKUCIICHHS 110 CPABHEHHIO C MTOATPYMIION MapraHIa.

29. lamoreHuap! 1 okcoramoreHuAb! yriepoaa. Cepoyriepos U ApyTHe COeqMHEHuUs ¢ cepoil. CoeTMHEHHS C a30TOM:
LIUaH, JUIHaH, CHHUJIbHAS KUCIOoTa. [{[naHoBas M M30I[MaHOBAst KUCIIOTHL. THONMAHOBAs KUCIIOTA.

30. Keneso, kobanbT, HUKeNb. IIpocThie BemecTBa: Gpu3nUecKkne U XUMHUIECKUE CBOMCTBA. PoJib jkerne3a 1 ero CIUIaBoB B
ncTopuu muBuIn3anui. CoBpeMEeHHBIE IPUMEHEHUS METAIJIOB TPHAIBI JKeJie3a U CIUIAaBOB Ha X OCHOBE.

31. KpemnueBsie KuCIOTH ¥ cHIMKATHL. OKCO- M THIPOKCOMOHBI aHaJoroB kKpeMHus. CoiM 0JI0Ba U CBHHILIA, UX

pactBopuMOCTb 1 Tupou3. [anorenuapl. O0Ias xapakrepucTika, opMa 1 CTpOoeHHe MOoJIeKyJ1. J{u- U TeTparajJoreHuabl, ux
YCTOMUYMBOCTb, METO/IbI MOTYUYEHUS U XUMUYECKUE CBOMCTBA. B3aumozpeiicTeue ¢ Bogoi. OKCOraJoreHu b,

32. KomrmiexcHble coeanHenns. OKHCINTENBLHO-BOCCTaHOBUTENb-HBle cBoiicTBa KoMIutekcoB Fe(Il) m Fe(IIl), Co(Il) u Co
(III). MHOTrOOOpa3ne U YCTOHYMBOCTH KOMIIJIEKCOB C 3JIEKTPOHHOW KoHpurypanueid d6. IInockoksapaTHEIE 1 OKTadApHUYECKIE
KOMIIJIEKCHI HUKEIISL.

33. OnemenTsl [II A nmoarpymme. O6mas xapakrepucTuka rpynmbl. CTpOoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB,
MIOTEHIM Al HOHU3AINH, CPOJICTBO K 31IeKTpoHY. [IpocThie BemecTBa. XUMUS aTIOMHHUSL.
34. [TmatuHOBBRIE MeTayuTEl. O0mas XapakTepucTUKa 371eMeHTOB. CTpOCHHE aTOMOB, BO3MOXKHBIE CTETICHH OKHCIICHUS B

coennHenusx. [Ipocteie BemecTsa. [IpuyrHbI BBICOKOH MIIOTHOCTH U TYTOIUIABKOCTH. XUMHUUYECKasi HHEPTHOCTB. IlepeBon B
pacTBOp OIaropOAHBIX METAIIIOB.

35. Baneiiiie OHHAPHBIC COSTUHCHHUS: OKCHIbI, TAIOTCHUIBI, XaIbKOTCHH/IBI.

36. Coemunenus ¢ BomopoaoM. bopan u mudopan. @opMbl U CTPOCHUE MOJIEKYJI. TPeXIEHTPOBBIE
3JIEKTPOHHOIC(PUIIUTHBIC CBS3H B MOJICKYJIax OOpPaHOB.

37. KomrmuiekcHbie coenuuenns. PazHooOpa3ie KOMIDICKCHBIX COSTMHCHUMN TUIATHHOBBIX METAJIOB U €T0 MPUYHHEIL.
[TnockoxBaapaTHEIC KOMIUTEKCH TaTHHE (1) 1 okTasapuveckie koMIuiekesl matuHsel (IV).

38. Kucnotsr 60pa. Meta-, TeTpa-, oprodopathl. [unparHsie (OpMBI OKCHIOB aTFOMUHUS U €T0 aHAIOroB. AM(OTEPHOCTH
rugpokcodopM. AmroMuHATEL. OKCHABI U THAPOKCUIB TAIDTHSL. Y cToiunBocTh coenuuermid T1 (I).

39. Mens, cepedpo, 3010T0. OOmIast XapakTepucTHKa IeMeHTOB. CTpOSHHE aTOMOB, BO3SMO)KHBIC CTEIICHH OKHCIICHUS B

coenmaeHUIX. Cnenndrka 0IHO3APSAHBIX HOHOB ¢ KoHurypanueit d10. Xumust BOTHBIX pacTBOPOB. OKUCIUTEIEHO-
BocctanoButenbHbIe cBolicTBa Cu (I) m Cu (IT), Au (I) m Au (III). KoMIiekcHbIE coeTrHEHUSI.

40. lanmorenuasr 111 A moarpymmer. Obmas xapakTepucTrka, YOpMBI CYIIIECTBOBAHHUS U CTPOCHHE MOJICKYJL.
Jumepuzanuu TpuranoreHu0B. MoHoragoreHuabpl. MeToabl Ooy4eHHs TaJOTeHU 0B, XapaKTepHble cBolcTBa. [uaponus
raJIOTeHUIOB.

41. JlanTanouael. OOmmas xapakrepuctuka. OCOOEHHOCTH CTPOEHUS aTOMOB, IIPHYMHBI CXOJICTBA 3JIEMEHTOB, BO3MO)KHBIE
coctostHus okuciienns. Conepxanue B npupoje. Pasienenue aneMeHToB. @U3ndeckre 1 XUMHUECKUE CBOMCTBA IIPOCTHIX
BEILIECTB.

42. B3aumoneiicTBue kuciiopoia ¢ BOZOPOAOM. MexaHU3M peakiuuy BoAopoaa ¢ KuciopoaoM. CoequHEeHHs KUCI0pOoJa C
BOZOPOZIOM: THAPOKCHII, BOJIA, TIEPOKCH T Bostoposa. TepMuueckoe u (OTOXUMHYECKOE pas3iioxkeHune Boabl. [Tomydenue u
cBoicTBa epokenaa Boopona. H202 kak OKMCITUTENb M KaK BOCCTAHOBUTENb. [IpMeHeHe epoKenaa BOIOPOIa.

43. AxruHOHIBL. O6mas xapakrepuctuka. OcoOOEHHOCTH CTPOCHHUSI aTOMOB, CpaBHEHHE C IaHTaHOWIaMu. PazHoobOpasue
cocrosiHui okucienus. Copepikanue B mpupose. PaqmoakTuBHbIe cemeiicTBa TOpHs, ypaHa U aKTUHHA. SIepHbIe peakuny u
CHHTE3 3JIEMEHTOB.

44, ATOMapHBI BOAOPOJ, €r0 MOTyYeHHE U peakiMoHHas crmocoOHocTh. KoBasieHTHBIE coequHenns Bogopoaa. Monsr H+
u H- , ux B3aumoeiicTBre ¢ Bomoii. BogopoaHas CBsi3b, IPUYMHBI €€ 00pa30BaHusl, CIIOCOO OMUCAHHMS.
45. OCo0EHHOCTH XMMHUH AJIEMEHTOB-MeTaIUI0B. [Ipeoliaganie CBOMCTB 2JIeMEHTOB-METAJUIOB Y TIPEJICTaBUTEIEH

TICPBLIX TPy Hepnonnqecxoﬁ CHUCTCMbI L[.I/I.MeH,ueﬂeeBa (MeTaﬂJ’II/I‘-IeCKOC COCTOSHUEC MMPOCTHIX BEIIECTB, KATUOHHAA (l)yHKIII/IH
B CJIOKHBIX COe)II/IHeHI/IHX). MunumanbHas OHEPIrvst NOHU3AIUU ATOMOB 3JIEMCHTOB-METAJIJIOB.

46. CocrosiHHE KHCTIOpoaa B ero coequHeHussX. Okeupl 1 ux Kiaccudukarst. [Tepokcuapl U IepoKCHIHAS TPYIITUPOBKA.
Honst O2-, 022, O2-, O3-. CynepoKcHuabl, 030HHU]IbI, UX B3aUMOAEHCTBUE C BOAOH.
47. Knaccudukarus mpocTIX BEMIECTB - METAILIOB MO WX (PU3MYESCKAM U XUMHYECKHM CBOWCTBAM. MeTaluimdeckas u

KOBaJICHTHAs CBA3b B MeTaiIax. OCHOBHBIE CTPYKTYpHBIE THITBI METAJUIOB: KyOndeckas (IpUMHTHBHAS, OOBEMHO- U
TpaHEIIEHTPUPOBAHHAS ), TEKCATOHAIBHAS CTPYKTYpa.

48. BrnusiHUE 3JIEKTPOHHOTO CTPOSHHS U M3MEHEHUsI Pa3MEPOB aTOMOB B IPYINax Ha HPOYHOCTh M THII XUMHYECKOH CBSI3U
B BKHEHIIMX KIAccax CIIOXKHBIX COSAMHEHUH (THIPUIbI, OKCHUBI, TAJIOTEHHIBI).
49. Kapoouuisl. CTpyKTypa U 3JCKTPOHHOE CTpOeHHE KapOoHMIOB. [IpaBuiio 3¢ ¢GeKTHBHOIO aTOMHOTO HOMEpa.

[Monyuenue, pusnueckne 1 XUMUYECKUE CBOMCTBA.

KPUTEPUU
OLIEHKH OTBETa CTYJEHTa Ha dK3aMeHe 1o aucuuiuinHe « Heoprannyeckas xumusy»

- OLCHKA «OTJINYHO» BBICTABIIAICTCA CTYACHTY, €CIIN:




. JIaH TIOJIHBIH, Pa3BEepHYTHII OTBET HAa TEOPETUUECKUE BOIPOCH! OMIIETa, TOKa3aHa COBO-KyITHOCTh OCO3HAHHBIX 3HAHUM
110 JUCLUIVIMHE, 10Ka3aTEIbHO PACKPBITHI OCHOBHBIE 110-JI0KEHUS BOIIPOCOB;

. B OTBETE NIPOCIICKUBACTCS YETKAsI CTPYKTYpa, JIOTHYeCKasl IOCJIEJ0BaTEIbHOCTh, OTPa->KaroIasi CyIHOCTh
pacKpbIBaeMbIX IOHSITHH, TEOPH, SIBIEHHI, UCTIOIb3yeMbIe IIPU OT-BETE MPHUMEPHI, HIUTIOCTPUPYIOT OCHOBHbIE TEOPETUUECKHE
MIOJIOXKEHUS;

. OTBET M3JI0KEH JINTEPATYPHBIM SI3BIKOM C HCIIOIb30BAaHUEM COBPEMEHHOM TEPMHHOJIOTHH 110 HEOPTaHMUECKOH XUMMU;
. TIPEACTaBICHO MTPAaBHIILHOE PELICHNE MPAKTUIECKON 3a7a4un OneTa;

. CTYZICHT JaeT OTBETHI HA JIONOJHHUTEIbHBIE BOIIPOCHI, TIOKA3BIBAIONIIE BCECTOPOHHUE CHCTEMATHUECKUE U ITyOOKHue
3HAHMSA 110 BCEM pa3zeaM y4eOHOH MPOrpaMMBl, a TakKe 110 OCHOBHBIM BOIPOCAaM, BEIXOASIINM 3a €€ MPEAEIbl;

. MOTYT OBITH JOMYIICHBI HEAOUETH B ONPEACICHUN OHITHH, HATMCAHUA XUMHUIECKIX (POPMYIT M yPaBHCHNH PEaKIUi,

HCIIPABJICHHBIE CTYACHTOM CAMOCTOATEIBHO B IIPOLIECCE OTBETA.

- OICHKA «XOpOoMIO» BBICTABIACTCA CTYJACHTY, €CIIN:

* JaH HOHHLIﬁ, paSBepHyTHﬁ OTBET HAa TCOPETUUCCKUEC BOIIPOCHI 6I/IJ'[eTa, TMOKa3aHO YMEHHE BbIACINTH CYIIECTBCHHBIC U
HECYIICCTBCHHBIC ITPU3HAKH, TPUYINHHO-CIICACTBCHHBIC CBA-3U;

° OTBET YCTKO CTPYKTYPUPOBAH, JIOTUYCH, U3JIOKCH JIUTCPATYPHBIM SA3BIKOM C HCIIOJIb30-BaHUCM COBpeMeHHOfI
TEPMHUHOJIOTUHU 11O HeOpFaHI/I‘IeCKOﬁ XHUMHH,

° IpeACTaBICHO PCUICHUE HpaI(TPI‘IeCKOfI 3aJa4yun 6I/IJ'I€Ta, JACMOHCTPUPYIOLICC TIOHUMAaHUEC OCHOBHBIX MPUHIUIIOB U
3aKOHOM HGOpI‘aHH‘IeCKOﬁ XHUMHH,

° MOryT OBITH JOITYHICHBI 2-3 HETOYHOCTH WIIM HES3HAYUTEIbHBIC OH.H/I6KI/I, HCIPAaBICHHBIC CTYACHTOM C ITIOMOIIBIO
periogaBaTeis.

- OIICHKA «YAOBJIETBOPUTEIIIBHO» BBICTABIACTCA CTYACHTY, €CIIN:

. JJaH HEJJOCTATOYHO MOJHBINA M HEOCTATOYHO Pa3BEPHYTHIN OTBET HA TEOPETHUIECKHE BO-TIPOCH! OMIIETa;

. JIOTHKA W TOCNIE0BAaTEeIbHOCTD M3I0KEHHUS UMEIOT HapYIICHHUS;

. JIOTYIIEHBI OIMUOKH B PACKPHITUH TOHATHH, YIOTPEOIEHHH TEPMHUHOB,;

. CTY/IEHT HE CIIOCOOEH CaMOCTOSATENLHO BBIIEIIUTh CYLIECTBEHHbBIE U HECYLIECTBEHHbIE TPU3HAKU U IIPHYMHHO-
CJIEJICTBEHHBIE CBS3U, B OTBETE OTCYTCTBYIOT BBIBOJIBL;

. peueBoe opopmiieHHEe TPeOyeT MONPaBOK, KOPPEKIHIH;

. peleHne MpakTHIecKor 3a7aun OuiieTa He MPEeCTaBIeHO WM UMEET IrpyOble MPUHIN-TTHAIBHBIC OIINOKY;

. CTYZIEHT HE MOXKET MCIPABUTh JOITYLIEHHBIE OIIHOKH, JJaXKe C IIOMOLIBIO ITPENOAaBaTes.

OILICHKAa «HECYHOBJICTBOPUTEIBHOY BBICTABISICTCA CTYACHTY, €CIIN:

. OTBET MPEACTABIACT COOOH Pa3pO3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OIIMOKAMH II0 TEOPETHUECKUM BOIIPOCAM;
. MIPUCYTCTBYIOT ()parMEHTAPHOCTh, HEIIOTHIHOCTh U3JI0KCHUS;

. CTY/ICHT HE OCO3HAET CBsI3b 00CYkIAEMOTr0 BOMPOCca 10 OWIIETy C IPYTMMHU OOBEKTaMU JTUCLUILIHHBL;

. OTCYTCTBYIOT BBIBOJIBI, KOHKPETHU3AIMS M JOKA3aTEIbHOCTh U3JI0KEHUS,;

. pedb HerpaMoTHas;

. pelIeHne MTPaKTHIecKo 3ajaun OusieTa He MPEeCTaBIeHO WM UMEET IpyOble MPUHIN-TTHAIBHBIE OLINOKY;
. JIONIOTHUTENbHBIE U YTOUHSIOIIUE BOMPOCH! IPENOAABATeNsl HE IPUBOAAT K KOPPEKIUH OTBETa CTYACHTA.
I

. OTBET Ha BOIPOC MOJIHOCTBHIO OTCYTCTBYET;

WIN

. OTKa3 OT OTBETA.

KoHTpobHBIE TECTHI U 3aAaHUS

Hazpanue Bompoca: 1 (OIIK -2)

@opmymnuposka Borpoca: O0s3aTeIbHBIM YCIOBHEM MPOTEKAHUS THPOIN3a COJIEH ABIIeTCs

Bapuantsl otBeToB: 1 00pa3zoBaHue ci1ad0AMCCONMHUPYIOIIETo BeIeCTBa, 2 HarpeBaHue, 3 00pa3oBaHHe CHIBHON KUCIIOTHI, 4
00pa3zoBaHNe CHIIBHOTO OCHOBaHHS

Kirou: 1 obpazoBanue c1aboCcCOIUUPYIONIETO BEIECTBA

Hazpanwme Bompoca: 2 (OIIK -2)
dopMyTupoBKa Bompoca: Meab crioco0Ha BEITECHHUTS JKEJIe30 U3 PacTBOpa ee Coeit
Kirou: Hesepro

Hazpanue Bompoca: 3 (OIIK -2)
®opmynuposka Bonpoca: O0beM 5 MOJIb YITIEKHCIIOrO ra3a paBeH
Kirou: 112 1

Hazsanue Bompoca: 4 (OIIK -2)

®opmynupoBka Bonpoca: Beibepure BepHbIE COOTBETCTBHS

Kitrou:

3HaueHue: BepHblii oTBeT:




Ha CMCIICHUEC XUMHUYCCKOT'O paBHOBECHA HC OKA3bIBACT BIMAHHC KaTaJ'IHSaTOp

3akony Bant-Todhda noguunsercs Temmneparypa
3aKoHy NEHCTBYIOIIMX MACC MOJINHSIETCS Konnenrpanus
OO0BEMBI Ta30B TECHO CBA3AHEI € (haKTOpOM Hapnenne

Hazpanue Bompoca: 1 (OIIK -1)

dopMyupoBKa Bompoca: ATIOMUHUNA OTHOCUTCA K 3JIeMEHTaM

Bapuantsr otBeTOB: 1 d- cemelicTa, 2 s- ceMeiicTBa, 3 f- cemeiicTsa, 4 p- cemelicTBa
Kirou: 4 p- cemeiictsa

Hazpanwme Bompoca: 2 (OIIK -1)
dopmynupoka Bonpoca: DeHosdranienH U3MEHIET OKPACKy B LISTOYHON Cpe/ie B MAIMHOBBII 1IBET
Kitrou: BepHo

Hazsanue Bompoca: 3 (OIIK -1)
®opmynupoBka Bonpoca: [Ipy BelUHCIEHUSIX HE OKPYITISIETCS aTOMHAasi Macca
Kitrou: xmopa

Hazsanue Bompoca: 4 (OIIK -1)
dopMyupoBKa Bompoca: BriOepuTe BepHbIC COOTBETCTBHS

Korou:

3HayeHHE:! BepHblit oTBert:
JIurasmer CHITBHOTO TOJIST 00Pa3yIOT HuskocnnHoOBBIE KOMILIEKCHI
JleHTaTHOCTh 3TO CBOMCTBO JIuranga

KoopannanroHHOE YKCIO0 3TO CBOWCTBO KommexcoobpazosaTerst
OKpaleHHOCTh KOMIUIEKCHOTO COEIUHEHUS ONPEAeTISIOT Hecnapennslie 351eKTpOHBI

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCITUITIJIMHBI (MO YJIA)

6.1. Pexomenayemasi qureparypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTODBI, COCTaBUTENHU 3arnaBue W3narenscTBO, roI Dn. aapec
JI1.1 |I'munaka HJIL., EpmakoB | O0mas xumus: yyeOHoe mocodue Aj1si By30B Mocksa: UnTerpain-

AN. [Ipecc, 2008
JI1.2 | I'muaka H.JL., 3amaun v ynpaxxHeHHs 10 001el XUMUU: Mocksa: MuTerpain-

PabunoBud B.A., y4eOHOe ocoOue IS BY30B IIpecc, 2011

Py6una X.M.

6.1.2. JlonoHUTEILHAS JINTEPATYPa

ABTODBI, COCTaBUTENHU 3araBsue W3naTenncTBO, rof, Dn. aapec
JI2.1 |Kusses A, Heoprannueckast xumust: yaeOHUK I By30B Mockaa: Ipooa,

Cwmapeirua C.H. 2004
JI2.2 | Tperbsixos 0./, Heoprannyeckas xumust. T.1. Xumus Mocksa: MI'Y, 2007

Maprteinenxo JILU., JJIEMEHTOB: B 2-X TOMaXx: YYeOHHK JIJIsl By30B

I'puropses [u ap.]

AH.
JI2.3 | Tperbsikos 0.1, Heoprannyeckas xumust. T.2. Xumus Mocksa: U3n-Bo

Maprteienxo JILU., 9JIEMEHTOB: B 2-X TOMax: YYeOHHK JIJIsI By30B MI'Y, 2007

I'puropses [u ap.]

AH.
JI12.4 | Koponwkos /I.B., OCHOBBI TEOPETUYECKON XUMHUH: yueOHOE Mocksa: Akanemusi,

CxopoboratoB I'.A., mocoOue ISl By30B 2004

CasenkoB A.B.

6.3.1 Ilepevyens NporpaMMHOro odecrev4eHust

6.3.1.1| MS Office

6.3.1.2 | Kaspersky Endpoint Security mns 6uzneca CTAHIAPTHBIN

6.3.1.3 | Aunexc.bpaysep




6.3.1.4| LibreOffice

6.3.1.5|NVDA

6.3.1.6| MS Windows

6.3.1.7| PEL OC

6.3.2 [lepeuenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | MexBy30BCcKast dIeKTpOoHHas OMOIHOTEeKa

6.3.2.2 | OnexrponHo-6ubnmoreunas cuctema [IPRbooks

6.3.2.3 | baza nanHbIX «QnekrpoHHast 6ubnuoreka [opHO-AsTaiickoro rocyJapcTBEHHOIO YHUBEPCUTETa

7. OBPA3OBATEJIBHBIE TEXHOJIOI' M

JTUCKYCCHS

npoOIeMHast JIEKIUs

8. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUWE JUCIUIIJINHBI (MOAYJIS)

Homep aynutopun | HazHauyenue OcHOBHOe OCHalIeHne

422 Al JlaGopaTopusi HeOpraHU4ECKOH XUMUH. Pabouee mecto npenonasatens. [locagounbie Mecta [uist
VYueOHast ayJUTOpHs JUTS IPOBEJICHUS o0y4aromuxcst (10 KOJIMYECTBY 00y4aroluxcs).
3aHATHUH JEKIHUOHHOTO TUIIA, 3aHATHH VYyeHnudeckas nocka, anmnapar Kumnmna, xumMudeckue
CEMHHApPCKOT0 THIIA, KypCOBOTO pEeaKTUBBI, XUMHUUECKasl IIOCY/1a, BBITSOKHBIE CUCTEMBL, BECHI,
TIPOEKTHPOBAHHMS (BBITIOIHEHMS KypCOBBIX WHBEHTAph JJIs1 00CITYKMBaHUS y4eOHOr0 000py10BaHNS,
paboT), TPYIIHOBBIX ¥ HUHIUBUITYaTbHBIX TIOJIKH JUTSL XpaHEHUST y4eOHOTO 000py10BaHUS

KOHCYJIBTALIUH, TEKYIIEro KOHTPOIIS 1
MIPOMEXyTOYHOH aTTeCTalnu

215 Al KommerotepHsiii kitacc. YueOHas ayautopust | Pabodee mecto npenonasatens. [locagounspie MecTa st
IUTS TIPOBEIICHUS 3aHSATHIA JICKITHOHHOTO o0yJaromuxcs (1o KOJIMYECTBY 00yUJaIOINXCS).
THUIIA, 3aHATUN CEMUHAPCKOIO THIIA, Komnetorepsl ¢ goctynom B UHTEpHET

KYPCOBOTO IIPOSKTHPOBAHHUS (BBIIOTHEHUS
KypCOBBIX paboT), TPYIIIOBBIX U
WHJIUBUTyaIbHBIX KOHCYJbTAllUN, TEKYIIIETO
KOHTPOJISL U IPOMEKYTOYHOM aTTecTalyu.
ITomerenue a1 CaMOCTOSATENBHOM pabOThI

9. METOJUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA ITO OCBOEHUIO JUCHUIIIMHBI (MO YJISA)

Meroauyeckue yKka3aHusi 0 OCBOCHHIO AUCIUHUILTUH (MOIYIICH)

Jlexuuw, ¢ OTHOU CTOPOHBI — 3TO OJIHA M3 OCHOBHBIX ()OPM yUeOHBIX 3aHATHI B BBICIINX YUeOHBIX 3aBEICHUSX, IPEICTABISIONIAs
€000 cHCTEMaTHYECKOE, MOCIEI0BATEIbHOE YCTHOE H3JI0KEHHE MPEIo[aBaTelieM ONPEAEICHHOr0 pa3/aea KOHKPETHON HAYKU W
yueOHON JUCIMILIMHBI, C APYTOi — 3TO 0cobast hopma caMoCTOSATENbHOM paboThl ¢ y4eOHBIM MaTeprasioM. JIeKIus He 3aMeHsIeT
c000ii KHUTY, OHA TOJIHKO MOATAIKUBACT K HEl, PACKPHIBASI TEMY, IPOOIIEMY, BBIACISS TIIABHOE, CYIIECTBEHHOE, HA YTO CIICAYET
00paTUTh BHUMaHHE, YKa3bIBAET MyTH, KOTOPBIM HYKHO CIIE€J0BaTh, J00OMBASCh ITy0OKOr0 MOHUMAHHUS MTOCTABICHHOMN TPOOIEeMBI, a
HE 00IIeH KapTHHBL.

Pabota Ha JIEKIHK — 3TO CIOXKHBIN MPOIIECC, KOTOPBIH BKIIOYAET B CE0sI TAKUE DIICMEHTHI KaK CIYIIAHUE, OCMBICICHUE U
COOCTBEHHO KOHCIIEKTUPOBaHHUE. J[11st TOro, YT00bI JIEKIHs BBIOIHUIA CBOE HA3HAYEHHE, BAYKHO MMOATOTOBUTHCS K HEW U €€ 3aIliCH
elle 10 MPHUX0/ia MPernoiaBaTels B ay JUTOPUI0. be3 aToro naspHeliiee BOCIPHUATHE JEKIIUA CTAHOBUTCS CJIOKHBIM. JIeKius B
YHUBEPCHUTETE PACCUNTaHa Ha MTOATOTOBICHHYO aytuTopuio. [Ipenonapareis nanaraeT 000 BOIPOC, OPHEHTUPYSICH HA Te
3HAHMSI, KOTOPBIC JIOJDKHBI OBITh Y CTYICHTOB, YCBOMBIIMX MaTEPHall BCEX MPEAbLIYIIHNX JICKIU. BaxXHO HAYYUTHCS CITYIIATH
NpEnoAaBaTesIsi BO BpeMs JIEKIUH, TOAIEPKUBATH HEMPEPHIBHOE BHUMAHUE K BRICTYMAIOIIEMY.

OiHaKo, OHOTO CIIyIIaHHs HeqocTaTouHO. HeobXxomumo (hUKCHpOBaTh, 3aITCHIBATh TOT IOTOK HH(OPMAIIHH, KOTOPBIN cO00IIaeTCs
BO BPEMSI JICKI[HH — HAYYUTHCSI BECTH KOHCIICKT JICKIHH, I/e (hOPMYITHPOBATIKCEH OBl HAN0OJIEE BaYKHBIC MOMEHTBI, OCHOBHBIC
MOJIOYKEHUSI, U3JIaraeMble JIEKTOPOM. J{Jist Be/IeHHUSI KOHCIIEKTa JIEKIIUH CIIeyeT UCTONb30BaTh TETPalhb. Be/eHre KOHCIEKTa Ha
JIMCTOYKAX HE PEKOMEH/IYeTCsl, TOCKOJIBbKY OHU HE TaK yJOOHbI B MCIIONB30BAHUHU U 4acTo TepsitoTcs. [Ipu obopMiieHHH KOHCTIEKTa
JICKIIMH HEOOXOIMMO OCTABIISTD T10JIsL, TJIE CTYJICHT MOXKET 3alHCaTh CBOU COOCTBEHHBIC MBICIIH, BO3HUKAIOIIHE MapaieIbHO C
MBICIISIMH, BBICKA3aHHBIMH JIEKTOPOM, a TAKOKE BOIIPOCHI, KOTOPHIC MOTYT BOSHUKHYTH B IPOLIECCE CIYIIAHKS, YTOOBI OIYyYHTh HA
HHX OTBETHI IIPH CAMOCTOSITENIbHOM MPOpaboTKe MaTepuaa JeKIUH, PU U3yYeHHH PEKOMEHIOBAHHOMN JIUTEPATYPHI UK
HETOCPE/ICTBEHHO Y MPENo/iaBatelsi B KOHIE ek, COCTaBIIsIS KOHCIIEKT JICKIUH, CIIE/yeT OCTABIATh 3HAYMTEIbHBIA HHTEPBA
MEKTy CTPOYKAMHU. DTO CBA3aHO C TEM, YTO HHOT/[A BOSHMKACT HEOOXOIMMOCTD BIIUCATH B IIEPBOHAYAIBHBIN TEKCT JICKI[UH OHY
WITH HECKOJIBKO CTPOUEK, MMEIOIIMX MPUHIUITHATBHOE 3HAUCHUE U TIOYEPIHYTHIX U3 IPYTHX UCTOYHHUKOB. PaccTosiHue MEXITy
CTPOKaMHU HEOOXOAUMO TAKKE ISl TOUEPKUBAHHMS CIIOB MM LIEIIBIX TPYIII CJIOB (TaKOe MOUePKUBAHIE BHI3BIBACTCSI
HEOOXOIMMOCTBIO MIPUBJICYh BHUMAHUE K JAHHOMY MECTY B TEKCTE IPH TIOBTOPHOM uTeHuH). OOBIYHO MOTYESPKABAIOT
OIPE/ICIICHHUSI, BEIBOIBI.

Taroke BasKHO MOTHOCTHIO 03 BCAKMX U3MEHEHHUI BHOCUTD B TETPa/h CXEMBbI, TAOIHUIIbI, YEPTEIKH U T.II., €CITH OHH PEINONATAI0TCS
B JIeKIH. [1j1s1 TOro, 9TOOBI COBMECTUTh MEXAaHUYECKYFO 3aIMCh ¢ TIOYTH JOCIOBHBIM (PUKCHPOBAHHEM HarboJee BasKHBIX




HOJI0>KEHUH, MOKHO UCIIOIb30BATh CUCTEMBI YCIIOBHBIX COKpallleHU. B nepByo ouepeb COKpalatoTCs AJIUHHBIE CII0BA U TE, YTO
MOBTOPSIIOTCS B peUH JIEKTopa vale Bcero. [Ipu 3ToM caMo cokpallleHHe JOIKHO ObITh 10 BO3MOXKHOCTH KPATKHIM.

Cemunapcxkue (Ipaxrrdeckue) 3aHATus CaMoCTosTeNbHas paboTa CTYIEHTOB 0 MOATOTOBKE K CEMHHAPCKOMY (TIPAKTHIECKOMY )
3aHATHIO JIOJDKHA HAYMHATHCS C O3HAKOMIICHHUS C TUIAHOM CEMUHAPCKOTo (MIPAaKTHYECKOT0) 3aHTHs, KOTOPBII BKIIOYAET B ceOs
BOIIPOCHI, BBIHOCHMBIE Ha 00CYX/EHIE, PEKOMEH ALY 110 TOATOTOBKE K CEMUHAPY (IIPaKTHYECKOMY 3aHSTHIO), PEKOMEHIYEMYIO
nuTepatypy K Teme. M3ydeHune MaTteprana ciieyeT HadaTh C IPOCMOTpa KOHCITICKTOB JIEKITHA. BoccTaHOBHB B MaMATH MaTepHal,
CTYJICHT IPUBOJIUT B CUCTEMY OCHOBHBIE ITOJIO’KEHHSI TEMBbI, BOIIPOCHI TEMBI, BB B HEH IT1aBHOE M HOBOE, HA YTO 00pallaioch
BHUMaHHME B JICKIMH. 3aTeM CJIeAyeT BHUMATEIBEHO IPOYNTATh COOTBETCTBYIOLIYIO IJIaBy yUeOHHKA.

Jnst 6oree yriyOneHHOTO H3y4EeHHs BOIIPOCOB PEKOMEHIYETCsl KOHCIIEKTHPOBAHIE OCHOBHOM U JOTIOTHUTEILHON JTHTEPATYPHI.
Yurasi peKOMEH/IOBAaHHYIO JIUTEPATypy, HE CTOUT ITACCUBHO MPUHUMAThH K CBE/ICHUIO BCE HAIMCAHHOE, CIEAyeT aHaIN3UpOBaTh
TEKCT, JyMaTh HaJ HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 110 XOAY YTEHHs, KOTOpBIE IIPEBPAIAIOT YTEHHUE B MPOLIECcC. 3alUCH MOTYT
BECTUCH B PAa3IMUHON popMe: pa3BepHYTHIX U NPOCTHIX IUIAHOB, BBIMUCOK (T€3UCOB), aHHOTALMH M KOHCIICKTOB.

ITono6pas, orpaboTaB MaTeprai M YCBOUB €0, CTYJCHT JOJDKECH Ha4aTh HEIOCPEICTBEHHYIO ITOJTOTOBKY CBOETO BBICTYIUICHHS Ha
CEMHHApCKOM (TIPaKTHYECKOM) 3aHATHH JUISl YEro CIIEAyeT NPOAyMaTh, KaK OTBETUTh Ha KaXK/ABIH BOIIPOC TEMBI.

ITo kax10My BOIpOCY IUIaHa 3aHATHH HEOOXOANMO HOATOTOBUTHCS K YCTHOMY cO00OIIEHHUIO (5-10 MUH.), OBITh TOTOBBIM IIPUHSTH
ydJacTue B 00CYKICHUH U JOIIOTHEHUH JOKIA0B U COOOIIEeHNHT (10 5 MUH.).

BeICTyIIeHHE Ha CEMHHAPCKOM (TIPAKTHYECKOM) 3aHSATHH JIOJDKHO YJIOBICTBOPSTH CIACAYIOLIMM TPeOOBaHHUSIM: B HEM H3JIaratoTcs
TEOpPETHYECKNE MOIXObI K PACCMaTpPUBAEMOMY BOIPOCY, 1aeTCsl aHaIU3 TIPUHIIMIIOB, 32KOHOB, IIOHATHH 1 KaTeropuii;
TEOPETHUYECKUE MOJIOKEHHUS! MOAKPEIUISIOTCS (haKTaMu, IPUMEPaMH, BBICTYIIICHHE JOJDKHO OBITh apIyMEHTHPOBaHHBIM.

CamocrosTenbHas paboTa 00y4aroIUXCsl — 3TO IUIaHUpyeMasl yueOHast, y4eOHO-HCClIeI0BaTeNbCKasl, HayYHO-HCCIIeI0BaTENbCKas
pabora, BEINONHsIEMAst BO BHEAYJUTOPHOE BPEMsI 110 33/IaHUIO U ITPU METOANYECKOM PYKOBOJICTBE IpEIoaBarelisi, Ho 6e3 ero
HETIOCPEICTBEHHOTO YIacTHsl.

O0BEeM CaMOCTOSTENIFHOM PAOOTHI OIPEeeNIAeTCs YIeOHBIM IITAHOM OCHOBHOW MPO(heCcCHOHANBHOM 00pa30BaTeNbHO MPOrpaMMBbl
(OIIOII), paboueii mporpaMMOil TUCUUIUIMHBI (MOIYJIS).

CamocTosrenbHas paboTa OpraHU3yeTcst ¥ IPOBOJUTCS C IEbI0 (DOPMHUPOBAHUS KOMIICTEHIIMH, TOHUMAEeMBIX KaK CIIOCOOHOCTh
MPUMEHTH 3HAHUS, YMCHUS M JINYHOCTHBIC KaUueCTBa IS YCIICITHOM PaKTHYECKOH e TENIFHOCTH, B TOM YHCIIE:

- (hopMHpPOBaHMS YMEHUH MO MOUCKY U HCHOJIb30BaHUIO0 HOPMATHBHOIL, IIPAaBOBOH, CIIPABOYHON ¥ CIIEIIUATBHON JTUTEPaTypHl, a
TaloKe JPYrUX HCTOYHUKOB HH(OPMALUH;

- KQaUECTBCHHOTO OCBOCHHS M CHCTEMAaTH3aIlMH TOJTyYCHHBIX TEOPETHUCCKIX 3HAHHUH, X YIIIyOJICHUS U pacIIpeHHs 10
MPUMEHECHUIO HA YPOBHE MEKIIPEIMETHBIX CBI3CH;

- (hopMUPOBaHMS YMEHUS IPUMEHSTH HOJyYeHHbIE 3HAHUS Ha NMPAKTHUKE (B IPO(eCCHOHATBHON JeSTeNIbHOCTH) U 3aKpeTICHUS
NPaKTHYECKUX YMEHUI 00yJaromuxcs;

- Pa3BUTHSA ITO3HABATEIBHBIX CIIOCOOHOCTEH, (HOPMUPOBAHMS CAMOCTOATEIFHOCTH MBIIIIIEHHSI 00y JaIOIINXCS;

- COBEPIICHCTBOBAHMS PEUEBBIX CIIOCOOHOCTEN 00yUarommxcs;

- (hopMHUpOBaHUS HEOOXOAUMOTO YPOBHSI MOTHBALMK 00yYaIOIIMXCsl K CHCTEMAaTHIECKOi paboTe Juls MOTyueHUst 3HaHUH, YMEHUH U
BIIQJICHHUH B TIEPHO]] YIeOHOTO ceMecTpa, aKTHBHOCTH 00YJaIOIIMXCs, TBOPUECKONH HHUIIMATUBEL, CAMOCTOSTEIEHOCTH,
OTBETCTBEHHOCTH M OPTaHM30BAHHOCTH;

- opMupoBaHUs CIOCOOHOCTEN K CAMOPA3BUTHIO (CAMOIIO3HAHUIO, CAMOOIPEAEIEHUI0, CaMO00Pa30BaHUIO,
CaMOCOBEPIIEHCTBOBAHUIO, CAMOPEATU3aLU U CAMOPETYIALUN);

- Pa3BUTHA HAyIHO-MCCIIEA0BATEIHCKIX HABBIKOB,;

- Pa3BUTHS HABBIKOB MEXITMUYHOCTHBIX OTHOIICHHH.

K camocTosiTensHoil paboTe no qucHUIIIMHE (MOLYII0) OTHOCSTCS: MPOpabOTKa TEOPETHUECKOTO MaTepuana JUCIUILINHbL
(MOIyJIsT); TOATOTOBKA K CEMHHAPCKAM M IPAKTHYCCKAM 3aHSATHSAM, B T.9. ITOJTOTOBKA K TEKYIIEMY KOHTPOIIO YCIIEBAEMOCTH
o0ydJaromuxcs (TeKyInas aTTeCTaIs); IMOAr0TOBKa K JIADOPaTOPHBIM paboTaM; IIOATOTOBKA K IPOMEKYTOYHOH aTTEeCTAIIH
(3au€ram, sK3aMeHaMm).

Bussl, hopMbI 1 00bEMBI CAMOCTOSITENILHON PAOOThI 00YYAIOMIMXCS IIPU U3YUEHUH AUCIUIIINHEL (MOIYJIIS) ONIPEACIISIOTCS:

- cozeprkaHneM KOMITeTEeHIIHH, (POPMUPYEMBIX AUCIAIUTHHON (MOIyIIeM);

- crienu(UKON AUCHUIIIHHBI (MOAYIIS), IPUMEHSIEMBIMI 00pa30BaTEIbHBIMU TEXHOJIOTHIMU;

- TpynoemkocTbio CP, mpeaycMOTpeHHON y4eOHBIM MIaHOM;

- YPOBHEM BEICIIIETO 00pa3oBaHus (OakamaBpHar, CICIUATUTET, MAaTUCTPaTypa, aCUPaHTypa), Ha kKoTopoM peanmsyercs: OITOIT;
- CTETICHBIO TIOATOTOBICHHOCTH O0YYaIOIIIXCSL.

PexomeHany 110 HOJTOTOBKE K 3K3aMeHy (3a4eTy)

DopMBI KOHTPOIIS 3HAHUH 110 OKOHYAHIH Kypca — 9K3aMeH (3a4eT), 10 OKOHYaHWH TOTO WIIM HHOTO pa3ziera AUCIUIUTMHEI WK B
COOTBETCTBHH C pabouell mporpaMmoil — ayAuTopHast KOHTpoJIbHas paboTa (TeCTUpOBaHUE).

Jnst ycnemHoi caun sx3aMeHa (3a4era) peKOMEHyeTCst COOJII0IaTh HECKOJIBKO TPABHIL.

1. IToxroToBka K K3aMeHy (3a4€Ty) AODKHA IPOBOAUTHCS CHCTEMAaTHIECKH, B TEUEHNE BCETO CEMECTpa.

2. VIHTeHCHBHAs IOATOTOBKA TOJDKHA HAYATHCS HE MO3HEE, YeM 3a MECAI-TIONTOPa 10 SK3aMeHa (3a4eTa): pacipeeInTe BOIIPOCHI
TaKkuM 00pa3oM, 4TOOBI yCIIETh BBIYUUTh HIJIM TOBTOPUTH X MOJIHOCTBIO JI0 HAavalla CECCHHU.

3. Jlannsle 3-4 1HS Hepes 3K3aMEHOM PEKOMEH [y eTCs HCIIONB30BATh I IIOBTOPEHHS CICAYIOMNM 00pa3oM: paclpeneinnThb
BOIIPOCHI Ha ITepBBIe 2-3 IHS, OCTAaBUB MOCIICIHIH 1eHb CBOOOIHBIM. VICTIONB30BaTh €ro A TIOBTOPEHHS Kypca B IIEJIOM, YTOOBI
CHCTeMaTH3UPOBaTh MaTepHUall, a TakKe JOYIUTh HEKOTOPBIE BOIIPOCHI (KaK MOKA3hIBACT OMBIT, IMEHHO TOTO JHSA OOBIYHO HE
XBaTaeT JIsl TIOJHOTO IIOBTOPEHHS Kypca).

OpHO¥ 13 TIaBHEIX 33]1a4 B OpraHU3aIlH YIeOHOT0 Mpoliecca SBISETCS Pa3BUTHE HHUIIMATHBEI, TROPYECTBA H CAMOCTOSITEIEHOCTH
y ctyneHToB. OCHOBOH B 3TOH paboTe ABIIAETCS BHITOTHEHHE 3aJaHUI IO CAMOCTOSTENIFHOM paboTe. D10 opMa yueOHBIX 3aHATHI
CIIOCOOCTBYET ()OPMUPOBAHUIO Y CTYACHTOB TEOPETHYECKOTO MBILIICHHs, yMEHUs aHAIM3UPOBATh U IOHUMATh COICPKaHUE U




CYLIHOCTb U3y4acMOro IIpeaAMeTa.
PeneHue 3Tux 3aa4 HEBO3MOXKHO O€3 MOBBILICHHS POJIM CAMOCTOSATENBHOH pabOThI CTYIGHTOB HaJl yYeOHBIM MaTepHaIoM,
YCHIJICHHS OTBETCTBEHHOCTH IIPETIOAABATEIIS 32 PA3BUTHE HABBIKOB CAMOCTOATENILHON pabOTHI, 38 CTUMYIIHPOBaHNE
npohecCHOHATBHOTO POCTa CTYAECHTOB, BOCIHTA-HUE UX TBOPUYECKOIl aKTHBHOCTH U MHHUIIMATUBEL. BHEIpeHNE B IPAKTHKY YIEOHBIX
MIPOrpaMM € MOBBIIIEHHOH 10JIe CaMOCTOATEIbHOM PabOThl aKTUBHO CIIOCOOCTBYET MOAEPHHU3ALNHU YueOHOro npouecca. s aToro
Ha Kadeape pa3paboTaHa CHCTEMa Pa3IMYHBIX JTUJAKTHYECKIX CPEJICTB aKTHBH3AIMU U YIIPABICHUS II03HABATEIbHON
JIESITEIbHOCTBIO CTYAECHTOB.

JlaGopatopHble pabOTHI ABISIOTCS OCHOBHBIMHU BHJIAaMH yYEOHBIX 3aHSTUH, HAIPABICHHBIMU Ha SKCIICPUMEHTAIBHOE
(mpaxTHYecKoe) IMOATBEPKICHHE TEOPETHISCKUX TOIOKECHUH U (hopMHpoBaHHe 00ImIenpodecCHOHATBHBIX H MPO(YECCHOHATFHBIX
KomreTeHIH. OHHU COCTaBISIOT BAXXHYIO YaCTh TEOPETUUCCKON M MPO(ECCHOHATBHOM MPAKTHIECKOH TTOITOTOBKY.

B npornecce 1abopaTopHOi pabOThI Kak BUa Y4€OHOTO 3aHATHUS CTYAEHTHI BBIIONHSIIOT OJHO MM HECKOJIBKO 3aJaHuil 1ox
PYKOBOZICTBOM HPETIOAABATENS B COOTBETCTBUH C N3y4aeMbIM COZIEP)KaHUEM YueOHOro MaTepHaa.

ITpu BeImOTHEHNN 00yYalOAMHICS TaDOPATOPHBIX PaObOT 3HAYMMBIM KOMIOHEHTOM CTAHOBSITCS MTPAKTHIECKUC 3aJaHUs C
UCTIONB30BaHIEM KOMIBIOTEPHOI TEXHUKH, JaDOPaTOPHO - MpHOOPHOro 000py10BaHUS U Ip. BrIMomHeHNE CTyIeHTaMH
71a00paTOPHBIX PadOT MPOBOANTCS C LENbIO: (POPMUPOBAHHS YMEHHH, IPAKTUUECKOTO OIBITA (B COOTBETCTBUM C TPEOOBAHUSIMH K
pe3yibTaTaM OCBOCHUS JUCIUIUIMHEI, M HA OCHOBAaHWH NepedHst (POPMUPYEMBIX KOMITCTEHIINH, yCTAaHOBICHHBIMH pabodeit
HpOrpaMMOil TUCIUILUINHEI), 0000IEeHNS, CHCTEMAaTH3AI|H, YTITyOJICHHS, 3aKPETIICHHUS [TOTyYCHHBIX TEOPETUIECKUX 3HAHUH,
COBEPILICHCTBOBAHUS YMEHUH NPHUMEHSTh NTOTy4YeHHbIE 3HAHUS Ha MIPAKTHKE.

CocraB 3a1aHuii 1151 1aO0paTOPHOIT pabOoTHI JOJDKEH OBITH CIUNIAHUPOBAH C PACUETOM, YTOOBI 32 OTBEICHHOE BPEMS OHH MOTJIH OBITH
BBITIOJTHEHBI KAY€CTBEHHO OOJIBITITHCTBOM CTYICHTOB.

IIpu nnanupoBaHUH Ta0OPATOPHBIX pabOT ClIeAyeT YUUTHIBATH, YTO B XO/E BHIIOIHEHUS 3aJaHUH Y CTYICHTOB (DOPMUPYIOTCS
YMEHUS U IPAKTHYECKUH ONBIT pabOThI C Pa3IMuHBIMU NPHOOpaMH, YCTAaHOBKaMH, 1a00PaTOPHBIM 000pYyJ0BaHHUEM, alNapaTypou,

IporpaMMaMH | JIp., KOTOPEIE MOTYT COCTABIIATh YaCTh NPO(ECCHOHATBHON MPAKTHIECKOH TOATOTOBKY, a TAkoKe
HCCIIEN0BaTeNIbCKIE YMEHNUS (HaOII0AaTh, CPABHIBATh, AHAIM3HPOBATH, YCTAHABINBATE 3aBUCHMOCTH, JIEJIaTh BEIBOJBI U
0000111eHHsI, CAMOCTOSITEIBHO BECTU HCCIe0BaHUE, ODOPMIISTh PE3YIbTATHI).

BrinonHennio 1a6opaTopHbIX padoT NPEAIECTBYET IPOBEPKA 3HAHUH CTYIEHTOB - HX TEOPETUYECKOH TOTOBHOCTH K BBIITOJTHEHUIO
3a/laHus.

DopMBI OpraHU3aIMy CTYJCHTOB P MIPOBEACHUHU Ta0OPATOPHBIX PabOT: GpOHTANbHAS, TPYNIIOBas U UHIUBUAYaTbHAs. [Ipu
(poHTANBHON (QOpME OpraHM3aLNK 3aHATHI BCE CTYACHTHI BHIIOIHSIOT OHOBPEMEHHO OIHY U Ty e paboty. [Ipu rpymmoBoit
(hopmMe opraHM3aIy 3aHATHI OHA 1 Ta ke padoTa BBIOIHACTCS TPpyIIaMy 110 2 - 5 genoBek. [1pn nHIuBHayaasHON Gopme
OpraHU3alNH 3aHATHI KOKABIH CTYCHT BRIMONHACT HHAUBHyaIbHOE 3aaHHe.

Texymuii KOHTPOIb yUEOHBIX JOCTHXKEHUI MO pe3yIbTaTaM BBIIONHEHUS 1a00paTOPHBIX pabOT MPOBOJUTCS B COOTBETCTBUH C
CHCTEMOM OLIEHMBAaHUS (PEHTHHIOBOM, HAKOITMTEIBLHOH U JIp.), a Taroke GopMaMy U MeTOAAaMH (KaK TpaJUIHOHHBIMU, TaK 1
MHHOBAIlMOHHBIMH, BKITIOUasi KOMITBIOTEPHBIC TEXHOJIOTHH), YKa3aHHBIME B pabodeil mporpaMMe JUCIUIUTAHEI (Momy ). Texymmit
KOHTPOIIb IPOBOJHUTCS B IpeJieTax yueOHOro BpeMEHH, OTBEICHHOTO PabouNM y4eOHBIM INITAHOM Ha OCBOCHHE AUCIUILTHHEL,
pe3yJbTaThl 3aHOCATCS B )KypHaJl y4eOHBIX 3aHATHIL.

O0BeM BpeMeHH, OTBOANMBII Ha BEIIOJIIHEHUE JTa00PaTOPHEIX padoT, INIAHUPYETCS B COOTBETCTBUH ¢ yaeOHBIM muraHoMm OITOIT.
ITepeuens mabopaTopHbix padoT B PT1/], a Taroke KOJTHMYECTBO YacOB HA UX MPOBEACHUE ODKHBI 00ECIIEUNBATh PEaATH3aLNI0
TpeOOBaHMI K 3HAHUSIM, YMEHUSIM U IPAKTUIECKOMY OIBITY CTYJEHTA 110 JUCUUIUIMHE (MOIY0) cooTBeTcTBYyomel OITOIN.




IIpniaoxenune Ne 1

IIpumepHbIe TecThl (BX0AHOI KOHTPOJIB)
1.CumBo 351eMeHTa pyouInuid 3To
I)Ra 2) Rb 3)Re 4) Rn
2. Xumudeckuit mporece (B OTJIMUne OT PU3HUECKHX ) - 3TO

1) BBIKUTIAaHUE KUIKOCTH U3 COCYya 2) pacTupaHue TBEpJOro Tejia B MOPOIIOK
3) buabTpOBAaHUE PACTBOPA C OCATKOM 4) Bo3ropaHue CriuYKu

3. OtHOocuTenbHas MojeKyisipaas macca AIPO,4 paBHa

1) 339 2) 312 3) 149 4) 122

4. Cymma K03 PHUIHMEHTOB B YPaBHEHUH JICKTPOTUTHUECKON AUCcOonUay (hropuaa
aMMOHHS paBHA
1)3 2)4 3)5 4) 6

5. Cymma xoaddunmentos B ypasuenuu CaO+ H,O = Ca (OH), paBHa
1)3 2)4 3)5 4)6

6. Macca (B rpammax) 0,5 MoIb HUTpaTa HaTPUS paBHA
1)42,5 2) 85 3)127,5 4) 170

7. OGbeM mopiun MeTaHa (B IATPAx, H.y.), copeprkanmii 6-10% aroMos
BOJIOPOZA, COCTABUT

1)22,4 2) 224 3) 560 4) 896

8. [1o xumuyeckuM cBoMCTBaM 31eMeHT TaHTal (B) — ananor snemenrta
1) cypsmsr (Sb) 2) sucmyta(Bi) 3) amomuHM (Al) 4) xpoma (Cr)

9. B aTomMe s1eMeHTa Kalliuii YUCIIO TTOJTHOCTHIO 3aIIOJTHEHHBIX YHEPIEeTUYECKUX YPOBHEM:
1)1 2)2 3)3 4)4

10. ITo xumuyeckum cBoiicTBam 31ieMeHT Tantan (Ta) — ananor anemeHTa
1) cypsmer (Sb) 2) sucmyta(Bi) 3) Hnob6us (Nb) 4) Bonmbdpama(W)

IIpumepHsie TecTsl (Texymmii KOHTpOJSL 1)

1) H,O 2)HI 3) HBr 4)HC1
12. llenounas cpena oOpa3yeTcs Ipu pacTBOPEHUH COJIU
1) NaCl 2) CuSOq4 3) NH4NOs 4) K»Si03
13. XKecTkocTh BOJBI MOKHO MOJTHOCTBIO YCTPAaHUTh
1) kunstueHue 2) neicTBUEM M3BECTKOBOTO MOJIOKA
3) noGaBiieHUEM COJIBI 4) NOJKUCIICHHUEM

14. Ilpu ynapuanuu 12 kr 4% pacTBOpa HEKOTOPOU COJIM Macca pacTBopa
yMeHbIInIach Ha 4 kr. MaccoBas 107151 coiu (B ITPOLIEHTAaX) B pacCTBOPE MOCJIE yIIapUBaHUS

1)3 2)4 3)6 4)8
15. ConsHas KucioTa pearupyer C
1) NAOH, Ag 2) (NH4).COs3, FeO

3) NH;, K»2SO4 4)Cu, Ca0



16.06bem (B M1, H.y.) AUOKCHA CEPbI, KOTOPBIM MOTJIOTUIICS U30BITKOM OPOMHOM BOJIBI
C MOCIIEAYIOMINM 100aBIeHHEM U30BITKA XJI0puaa Oapus (IIpH 3TOM BBIICIUICA 0CaZ0K MAacCOM
1,665 1), cocTaBmsin

1)112 2)224 3) 336 4)448

17. PaBHoBecue peakuuu 2 Mg(t) + O,(r) <> 2 MgO(T) +Q cMecTuTCs BIEBO («—) MpU
1) MOBBIIIEHUH KOHILIEHTparuu O, 2) TMOBBIIIICHUH JTaBJICHHS
3) JOTIONIHUTENBHOM BBelleHuu MgO  4) noBbIILIEHNN TEMIIEPATYp
18. KapboHaT-noH MOKHO OOHAPY>KUTh B BOJIHOM PacTBOPE C TTOMOIIBIO
1) xmnopoBomopoaa 2) TUAPOKCHUIA HATPUS
3) xyiopuaa HaTpus 4) cynbhara aMMOHUS

19. lna monexynsipaoro ypaBaenus P + KCIO; — KCI + P,0s
cymMa K03 (UIIMEHTOB paBHa
1)4 2)9 3)14 4) 19

20. ITociie 06paboTKHU CynbhuTa HATPHS XITOPOBOAOPOTHON KUCIOTOW W HACHITIICHUS
BBIACIAIOIIMUMCA I'a30M paCTBOpa T'MAPOKCHUAA HATPpUA 06pa3yeTc;1
1) NaClI 2) Na,S 3) Na,S0; 4) NaHSOs

IIpumepubie TecThbl (Tekymmii KOHTPOJIBb 2)
1. Cymma ko3¢ ¢punmento B ypasuenun H,O+ P,Os = H;PO; paBHa
13 2)4 3)5 4)6

2. ITopmus cepoBosioposa mMaccoi 1,7 r 3aHMMaeT 00beM ( B TUTpax, H.Y)
1) 1,12 2)2,24 3)22,4 4) 448

3. Yucno aromoB Bogopoa B 44,8 1 ammuaka (H.y.) paBHO
1)2:10* 2)6:10 % 3)1,2:10 % 4)3,6:10

4. B aToMe ¢ 21eKTpoHHO Kouduryparueit 1s*2s5*2p°3s*3p°3d°4s” uncio BaneHTHBIX
DIIEKTPOHOB PaBHO
1)2 2)5 3)7 4)9

5. ITonsipHOCTH KOBAJICHTHOM CBSI3U YMEHBIIAETCS B PSIAY
1) HoS, H»0, CS,,

2) SiCly, SiF4, SiHa, 3) CF4, SF4, HF

4) HF, H,O, NH;

6. lllenounas cpena oOpazyercs Npu paCTBOPEHUH COJH

1) Fe Cl; 2) (NH4)>SO43) KxS 4) KI

7. CepoBOIOpOJT OYHIIAIOT OT BOASIHOTO Mapa MPOIMyCKaHUEM Yepes

1) KOH (tBepmprit)  2) P,Os 3) H,SOq(koHir) 4) HNOs(koHir)

8. Cmewanu 5 1 30% pactBopa ruapokcuaa HaTpus (iotHocTh1,328r/Mi) u 2 1 5% pactBopa
TOTO e BemecTBa (I1oTHOCTh 1,054 r/Mim). MaccoBast 107151 THAPOKCHIA HATPUs B
MPUTOTOBJICHHOM PacTBOpPE (B MPOIEHTAX ) paBHA

1) 16,3 2)20 3)22 4)24

9. KapOonat Oapus pearupyeT B IPUCYTCTBUU BOJIBI C



1) KOH, HCI
2)CO,, KCI  3)CO,, CH;COOH
4) KHCO;, HNO;

10. O6wem (B M1, H.y.) AMOKCUA CEPBl, KOTOPBIH MOTIOTHIICS U30BITKOM OPOMHOM BOJIBI €
MOCJICTYIONUM J00aBJIeHHEM H30BITKA XJIopuia 6apust (MMPU ATOM BBIIETHIICS OCA0K MACCOM
1,665 1), cocTaBisi

1)112 2)224 3) 336 4)448

Kpurepun onenkn

Kpurepun Onenka (6amel o MPC), ypoBeHb
3a Kax bl BEpHBIN OTBET Ha Bompoc — 1 6an, «OTIU4YHOY, 84-100%, IMOBBIIICHHBIN
Cryaent BeinonHua 84-100 % 3aganuii (MOBBILIEHHBIN YPOBEHb
YPOBEHB).
3a Kax[Iblid BEpHBINA OTBET Ha BOmpoc — 1 Gai, «xopouio», 66-83%, MoporoBeIil ypoBeHb
CTyneHT NpaBUIIBLHO BBIMOJIHUI 66-83 % 3aganuii
3a Kax/blii BEepHBII OTBET Ha Bompoc — 1 6a, «yZIOBIETBOPUTENBHOY, 50-65%,
CrynenT npaswibHO BbITONHMI 50-65 % 3ananuit ITOPOrOBBIM YPOBEHB
3a KaIbIil BEPHBIA OTBET Ha Bonpoc — 1 Ga, «HEYJOBIETBOPUTENbHO»,  MeHee  50%,
CTy[eHT NpaBWJIBHO BREIMONHKWA MeHee 50 % 3amaHuii | YPOBCHB HE CQOPMHUPOBAH

KOHTPOJIBHAS PABOTA
IIo Teme « OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COEeTMHEHM I

BapuanTt 1
Yactsb 1 (mOporoswlii ypoBeHb)

1. Hamummre smnupudeckue u rpapudeckue (GopMyIbl CIEIYIONIMX BEIIECTB: OPTOAPCEHAT
MarHusi, CeJICHH]l KalbIus, meraxpoMuT sxene3a (II), Bamamat ammoHus, MmeraruiromOar
ceunna (II), ruapodropun kamus, HuTpaT AUTKUApoKcoxkenesa (I11).

2. MoxHO 1U yTBEpXkAaThb, YTO MpPHU B3aUMOACHCTBUM YKa3aHHBIX HIKE OCHOBHBIX U
KHUCJIOTHBIX TUAPOKCHJIOB B KXKI0M PEaKLUU MOTYYUTCS TOJIBKO OJTHA COJIb:

a) Ba(OH), + H,SO, = 6) CsOH + H;PO4 =
B) Ca(OH), + H,CO; = r) Al(OH); + HCIl =
OTBeT NOATBEPAUTE YPABHEHUSAMH PEAKIIUH.

3. Hanummure ypaBHEHMs peakLUii IPEBPAICHNs YKa3aHHbBIX HUXKE COJIEH B CpEIHUE:!
Na,HPO4, AI(OH),NO3, BIOH(NOs),, Ca(HCOs3),, Hg(HCO3),. HazoBuTte Bce COJIH.

Yactb 2 (MOBBILIEHHBIN YPOBEHB)
4. CpaBHUTE XUMHYECKHE CBOHCTBa (ochopHOW M a30THOM KuCIOT. B uem mposiBusercs
OOIITHOCTh CBOWMCTB 3THX COCAMHEHHUH M B 4Ye€M WX MPUHIUNMHAIBHBIE paznuuus? OTBET
000CHYITE MpUMEpaMH XUMHUYECKUX PEAKIIN, YKa3aB YCIOBUS UX MPOTCKAHMUS.




5. B onHoili npoOupke HAXOAUTCS PAaCTBOP XJIOPHUAA MAarHus, B APYroi — XJI0puaa aTfOMUHUS.
C nomolIp0 Kakoro 0JJHOr0 peakTHBa MOXHO YCTaHOBUTh, B KaKUX MPOOMpPKaxX HaXOIATCA
9T conu? Hanmummure MoJIEKyIIsIpHOE U HIOHHOE YPAaBHEHUS PEAKIIUIA.

Bapuanr 2

Yacts 1 (mOporoswlii ypoBeHb)
1. Hanmmmure sMmnupuyeckue u rpaduyeckre GopMyIibl CIEAYIOMNUX COSAMHEHUI: OpTOOOpHas
KHCJIOTA, MAapTaHIIOBasl KUCJIOTa, OepuiiaT HaTpus, oprodocdar amomuHus, ruapodocdar
HATpHs, CeJIeHAT ATIOMUHHUSA, HUTPAT THPOKCOMArHHUs.

2. Hcxons u3 3akoHa MOCTOSIHCTBA COCTaBa, OMPEAENTUTE, OTBEYAIOT JIM CIEAYIOIINE HaOOpHI
(bopMys1 OTHOMY MJIM pa3HbIM BEILECTBAM:

a) FG(NH4)(SO4)2*12 H,0, Fe(NH4)(SO4)2*6 H,O
B) Na(HCO3), Na(HCOO), Na,COs*10 H,O

r) H-O-SO,, H-SO;, H-O-SOj5

1) KAI(SO4)*12 H,0,  [K(H20)6][Al(H20)6](SO4)2

3. Hanwumute ypaBHEHUs peaknuii ¢ 00pa30BaHMEM KHCIBIX COJEeH B MOJEKYJSPHOW U MOHHOU
dbopme, Ha30BUTE BCE COJIU:
Mg(OH), + H,SO4 = KOH + H,COs =
Ca(OH), + H3PO4 = Fe(OH); + HC1O4=

YacTb 2 (MOBBILICHHBIH YPOBEHb)

4. CpaBuute xummuueckne cBoiictBa okcuaa cepbl (IV) um okcuma yrmepoma (IV). B uem
MPOSBIISIETCS OOITHOCTH CBOMCTB 3TUX COCUHEHHUM U B UEM UX MPUHIUIHAIBHbIE pa3Iudus?
OTtBeT 000CHY#TE MPUMEPaMU XUMHYECKHUX PEaKIIUii, yKa3aB yCIOBUS X MPOTEKAHUS.

5. OObsAcHUTE, MOYEMY PaA3IUYHBIA MOPAJOK NpPUOABICHHUS PEAKTUBOB (TUAPOKCHI Kalus U
Cynb(ar adrOMHHHA) N0 KalJsAM NPUBOJUT K Pa3HOMY XapakTepy HaOJI0JJaeMbIX SBJICHHM.
[IpuBenuTe COOTBETCTBYIOLIUE YPABHEHUS PEAKIUN.

KonTtpoabHnas padora
no teme: «PacrBopsnl, T, I'mapoans»

Bapuant 1
Yacrs 1 (MOPOroBblii ypoBeHb)

1. Beraucnuth AGozgg i peakuun CaCOjz() = CaOg) + COyry ipu 25 1 500°C (3aBUCHMOCTBIO
AHozgg u Asozgg OT TeMIepaTypbl IpeHeOpeyb ).

2. B xakux YCIOBUAX MOXHO OJHO3HAYHO CKa3aTb, B KAaKOM HaIIpaBJICHUU CMCHIACTCA
paBHOBECHE B CIEAYIOIIMX CHCTEMax IPH: a) OJHOBPEMEHHOM YBEIMYCHHH TEMIIepaTypbl U
JIaBJIeHHUs; 0) OMHOBPEMEHHOM YMEHBIICHUH TEMIIEPATYPHI M OBBIIIEHUH JaBICHHUS:

1) CO + HyOy < CO, + H, AH = -42,7 x]Ix

2) N;O4 « 2 NO» AH = 57,4 x]Ixx

3)2CO+ 0, 2CO; AH = - 569.,4 x/Ix

4)ZC(T)+02<—>2CO AH =-221,0 x/Ix



3. B pactBope obvemoM 200 M COmEpKHUTCS THAPOKCHI HATpus Maccoil 12 r. ompenenure
MOJISIPHYIO KOHIEHTPALMIO JaHHOTO pacTBOPA.
YacTb 2 (MOBBILICHHBIH YPOBEHb)

4. [laiiTe 00bsICHEHNE N3MEHEHUIO TUTIA IUCCOIMALIUN U CHIIBI TUAPOKCUIOB B PSIIY:
NaOH — Mg(OH)z — AI(OH)3 — HzSiO3 — H3PO4 — HzSO4 — HC104

5. 3anummuTe ypaBHEHUS PEAKIHUM THAPOIU3a M YKAKHUTE XapakTep Cpelbl pacTBopa A
cnenyromux coneit: ZnCly, CH;COOK, (NHy),S, CaCl,.

Bapuanr 2
Yacrs 1 (MOPOroBsblii ypoBeHb)

1. OnpenenuTh CTAaHAAPTHYIO SHTAIBITUIO 00pa30BaHUS (AHozgg) PHj3, ucxons u3 ypaBHeHuUs:
2 PH3(1-) +4 O2(r) = PzOs(K) +3 HzO(;K) AHozgg =-2360 KI[)K

2. Kak uzmenurcs ckopocth peakiuu: 2 NO + O; < 2 NO,
a) mpu yBenudeHWH KoHueHTpaimu NO B nBa pasza; 0) mpu OJHOBPEMEHHOM YBEIMYCHUU
KOHIIEHTPAIIUU OKCHJIa a30Ta U KUCIIOPO/Ia KaXI0ro B TpU pasza?

3. JIst mOSTHOTO OCaXKJIEHUS XJIOpa B pacTBOPE XJIOpHAa MarHUs oObeMoM 25 M1 moHao0miIcs
pacTBOp HHUTpara cepebpa ¢ HopMmaibHOW KoHueHTparuend 0,1 monb/n. Kakas macca xmopuaa
MarHus cojaep:xanach B pactBope? KakoBa HopMasbHasi KOHIIEHTpALMs 3TOr0 pacTBopa’?

YacTb 2 (MOBBILICHHBIH YPOBEHb)
4. Yemy paBHa CTENEHb AUCCOIMALIMN YKCYCHON KHUCIIOTHI B BOJHOM PacTBOPE ¢ KOHIEHTpALIUEH
k10Tl 0,01 Monb/ 1. KOHCTaHTa IUCCONMAINT YKCYCHO# KUCIOTHI paBHa 1,86+107.

5. 3anumuTe ypaBHEHHS pEaKIMid THAPOIW3a W YKKHUTE XapaKTep Cpelsl pacTBopa s
cnenyromux coneid: NayS, K3POy4, CuSOy4, NaCl.

KonTtpoabsHnas padora
mo teme: “Jaementsl VIla-rpynnsr”

Bapmuanr 1

Yacts 1 (mOporoswlii ypoBeHb)

MoryT i1 TajToreHOBOIOPOIbI B KAKUX-THOO0 peakIusIxX UrpaTh poib okuciutens? [laite
MOTHBHpOBaHHBIﬁ OTBCT.
3aKOHUUTE YPAaBHEHUS PEAKIIUA:

F, +NaOH — ... Ca(OH); + Br, + H,O — ...
N3o6pazute reomerpuueckyto popmy nornos ClO°, ClIO;, ClOs’, ClO4 . cocTaBbTE UX
TpaIULIMOHHBIE U cucTeMaTndeckue HazBanus. [louemy non ClO4 obnmagaer HauMeHbIIEH
PEaKIIMOHHON CITOCOOHOCTHIO?
YacTb 2 (MOBBILICHHBIH YPOBEHb)
Haiinure 06beM xj10pa, KOTOPBIM BBIICTUTCS ITPU B3aUMOJICHCTBUH TUXPOMaTa KaJlus ¢
PacTBOPOM COJITHOM KUCIOTHI 00beMoM 250 MiI, B KOTOPOM MacCOBasi A0Sl KHCJIOTBI COCTABIISET
30% (mmotHocts 1,153 r/mun).
B yem mpuunHa aHOMabHO BBICOKOH TeMIepaTypsl KunieHus (GropoBoaopoaa’?



Bapuanr 2
Yacrs 1 (MOPOroBslii ypoBeHb)

I. C kakuMu U3 TIepeYrCIEHHBIX BemecTB B3anmoeiictsyer HBr: a) Ca(OH),; 6) PCls; B)
H,SO04(x); r) KI; 1) Mg; e) KCIO5? ITpu atom HBr nposiBnsier cBoiicTBa: 1) KUcaoThl, 2)
OCHOBaHMUs, 3) OKUCTUTENS, 4) BOCCTAHOBUTEIIS.

2. B nonydyenun nepxiopara Kajiusi HCIOJIb3YIOT CIEAYIOIIYIO CXEMY:

KCl — Cl, - KCIO — KClO3; = KClO4

[IpuBeauTe ypaBHEHUS PEaKIIHii.

3. Kak n3BectHo, noanas kuciota cymectyeT B hopme HsIOq. Ilouemy ananornynsie
($hopMBI HE CYIIECTBYIOT B Citydae Opoma u noja?

Yacrb 2 (MOBbILIEHHBIN YPOBEHb)

4. B ranorenuie HEKOTOPOTo MeTasIa, MPOSBISAIONIETO €AMHCTBEHHYIO CTETICHD
OKHUCJICHUs, MAacCOBasi J0Jis rajoreHa pasHa 64,59%, a B okcujie TOTo e MeTalljla MaccoBas J0Jis
Kucnopona cocrapisieT 15,44%. YcranoBute popmysbl OKCHAA U TaJOTeHUAA.

5. Kak paznmuuarotcs pH pactBopo propuaa kamust u 6poMua aMMOHUS?

KonTtpouabsnas pabora.
Tema: “JaeMenTsl 6 A rpynmnsi”.
Bapuanr -1
Yactb 1 (mOporoBblii YypoOBeHb)

1. I3BecTHO, YTO Ta3000pa3HbII JUOKCH]] a30Ta MPH OXJIaXKACHUHU numepusyercs. OObsCHUTE,
noyemy rnopoOHas peaklius HEBO3MOXKHA JJIsl IUOKCH]IA CEPBI.

2. Kak monyugatot cynbdua Bogopoa? 3a cueT Kakux MpoIeccoB OH 00pa3yeTcst B mpupoe?
Kakumu cBoiicTBaMu xapakrepusyercs?

3. TexHnueckuil Xjaopat Kajius coiepxut 5% npumeceid. Onpenenure Maccy xjopara Kaiuus,
HE00XO0UMYIO IS IOJIY4YEHHUs KUCIOpOoia B 00beMe, JOCTATOUHOM I OKUCIeHHs 14 11
ammuaka (H.y.) 6e3 karanu3aropa.

Yacrb 2 (MOBbILLIEHHBIN YPOBEHB)

4. K pactBopam coieit Na;SO4, Na;SO;, NayS, Na,S;, NayS,03; nmpubasieHa cosiHas KUCIOTa.
Byner nu HabmrogaThest BeiAeNeHUE raza (Kakoro?) B KakI0M U3 ITHX PacTBOPOB?

5. JlonucaTh ypaBHEHHsI peaKIuii, pacCTaBUTh KOO DHUITMECHTHI:
H,SO; (0;) + H,O + MnSO4 = HMnO4 + H,SO4
SC1,0 + HNO» (KoHL) T H,O =H,S04 + NO, +

Bapmuanr - 2
Yactsb 1 (mOporoswlii ypoBeHb)

1. Cmemraercs i paBHOBecue auccoruanu H,S B BogHOM pacTBope npu 100aBICHUN
amMMmuaka?



2. Yto sABIsIETCS OKUCIUTEIEM METAJUIOB B pa30aBICHHBIX U KOHLIEHTPUPOBAHHBIX PACTBOpaxX
CEepHOM KUCIO0THI? BO3MOXKHO 1M OKHCIIEHUE CepHOM KuciaoTo HemeTamioB? [IpuBeaure
IPUMEPH] U HAIMIIUTE YPAaBHEHUS COOTBETCTBYIOINX PEAKLIUM.

3. Ilpu TepMuuecKOM pa3lioKeHUU NIEpMaHraHata Kajnus o0Opa3oBaiics 00beM KUCIopo/a,
paBHbIi 00beMy O,, KOTOPBIH MONTYYMIICS B pe3yibTaTe pa3ioxeHus Bogon 18,32 ¢
nepokcua Hatpus. PaccunTaiite Maccy paszioKMBIIErocs IepMaHraHaTa Kausl.

Yacrb 2 (MOBBILIEHHBIN YPOBEHb)

4 HazoBure cneayrommue BemectBa: (H3O)HSO4, HySeOs, (NH4)2S:06(03), KiS4O0q, Nay(Ss),
SzClz, H6TCO6, HzSO3(02), (FGCUI)SQ, CSCI‘(SO4)2 X 12H20, szZn(SO4)2 x 6 Hzo.

5. JlonucaTh ypaBHEHHs peakifii, pacCTaBUTh KO3 PpULIMEeHTHI:
Po + HCI(KOHH) =

SCIzO +Al= AIQS3 + A1203 +



Kpurepun onenkmu:

Kpurepun

Onenka (6amtel mo MPC), ypoBeHb

paboTa BBIMOHEHA 0€3 OMUOO0K U HEJOYETOB

«OTIINYHOY, 84-100%, NOBBIIIEHHBII YPOBEHb

paboTa BBINIOJHEHA TOJHOCTBIO, HO TIpH
HAIMYUU B HEW He Oonee OfHOW HerpyOoii
OIIMOKM W OOHOIO HEIOoYeTa WM He Ooliee
JIBYX HEJIOYETOB

«xopouoy, 66-83%, MOporoBeIil ypoBEHb

NPaBUIBHO BBIOJHEHO HE MEHEE ITOJIOBHHBI
paboTel WM AOMYyCTUI: a) He Oosiee ABYX
rpyosIx ommubok, 0) He Oosee omgHON TpyOOIt
omMOKH M OJHOIO HejouyeTa, B) He Oouee
IBYX-TpeX HErpyObIX OmHUOOK, T) OTHOMI
Herpy0oil OmMUOKK M TpeX HEIOYETOB, 1) WU
MIPU OTCYTCTBHUH OIIMUOOK, HO TIPH HAMWYUH 4-5
HEJ0YETOB

«YIOBJIETBOPUTEIBHO», 50-65%, MOPOTOBHIN
YpOBEHb

NPaBWIBHO BBHIMIOJIHEHO MEHEE MOJIOBHHEI
paboThI UM paboTa MOJTHOCTHIO HE BHITIOJTHEHA

«HEYAOBIIETBOPUTEIIBLHOY, 50%,

ypOBEHb He chopMHUpPOBaH

MCHEC

pabora BeIMoJgHEHA 0Oe3 OmMOOK WM B HEH
MNpUCYTCTBYIOT HE3HAYUTCIIbHBIC MCJIKHUEC
3aMeYaHusi, KOTOpbIe HE OTpPaKAIOTCSI Ha
KauecTBe Marepuana. B paboTe mpuCyTCTBYIOT
BCE  CTPYKTYpHBIC  DJEMEHTBI,  TIOJHBIH
pa3BEPHYTHIN OTBET HA BOMIPOCHI U MPABUIILHOE
pelieHne 3aJJaHNH, 00s13aTEIbHBI
apryMEHTUPOBAHHBIE BHIBOBI

«Ba4YTCHO», MMOBBIIICHHBIN YPOBCHB

B pabore gomymeHo He Oomee  2-3
HE3HAYUTCIIbHBIX OI_HI/I6OK n HOFpCI.HHOCTGfI )41
HET TpyOBIX HAPYIICHUH B YacTH OhopMIICHUS

«3a4TEHOY, IOPOTOBBI YPOBEHB

B paboTe MPUCYTCTBYIOT SIBHbIC HAPYIICHUS:
paccMaTpUBaeMbIii  BOIIPOC  PACKPhIT  HE
MOJTHOCTBIO, MUMEIOTCS OMIMOKH B TEKCTE H
opopmiieHnH, HO Tpu 3ToM Oosee 60-70%
pabOTHI BHIMIOJHEHO BEPHO

«HE3auTEHO», YPOBEHb HE CHOPMUPOBAH




KoMmuieKkT pa3HOypOBHEBBIX 3a/1a4/3aIaHUH
1. I'ne npuMEHSIIOTCSE COETMHEHUSI XJIOpa B CEIbCKOM X034icTBe? COCTaBbTE YPABHEHUS PEAKIINH,
C TIOMOUIBIO KOTOPBIX MOXKHO OCYIIECTBUTH NPEBPAIICHUS:

KCIO3----— KCI ---— HCI ---— CI, ---— KCIO3
2.Yxa3zaTh OCOOCHHOCTH 3JIEKTPOHHBIX KOHQHUrypanmuid aromMoB xjiopa U wmeau. llpuectn
JIEKTPOHHO-CTPYKTYpPHBIE (POPMYJIbI ITUX IJIEMEHTOB.

3. Ykaxure KakWe W3 HOHOB U aTOMOB CMOTYT SABJIITBCSA TOJBKO BOCCTAHOBHUTCIISIMHU, TOJIBK(
OKHCIIHUTCIISAIMU U KaK BOCCTAHOBUTCIIAAMU, TaK 1 OKHCIIUTCIISAMU

K", Cr:S2:8%: 8% . N7 . N™ . N"
4. Ckonpko cBOOOIHBIX 3d -opOuTaneir UMEIoT:
a) aTOM Ccepbl B OCHOBHOM COCTOSIHUM?
0) aTom XJIopa B BO30Y>KJI€HHOM COCTOSIHUH?

OTBeT WILTIOCTPUPOBATH IEKTPOHHO-CTPYKTYPHBIMH (POpMyTaMu
5.YUto Takoe rubpuauzaims aToMHbIx opoutaneit? [louemy monexyna HCI
noJsipHa, a Mmojekyia BeF, , conepxaias B cebe Gomee mossipHble CBS3H
Be - F , mer?
6.Kakue 3neKTpoHHbIE MTOlypOBHU OYAYT 3alOIHATHCS B IEPBYIO OYepeb:
3s wm 3p, 4s umm 3d , 4p wim 3d ? OTBET MOTUBUPOBATH
7. TlpuBecTH »HIEKTPOHHO- CTPYKTYpHYIO (opmyny artoma aszora. Kak B 310l dopmyne
peanusyercs mpaBwio XyHaa ? MOXET JIM a30T UMETh NEPEMEHHOE YHUCIO HEeCTapeHHBIX
AJIEKTPOHOB Ha BHEIIHEM YPOBHE ?
8.3aKOHYHTh YpPaBHEHUSI PEAKIINHU

Cl, + H,Op -—-— O, +

MnO + H,0; ---— MnO, + H,O
CocTaBbTe 3JEKTPOHHOE YypAaBHEHHUE M OMNPENCNIUTh, OKHCIUTEIEM WJIA BOCCTAHOBUTEIEM
SIBJIIETCS B ATUX PEAKLUAX [IEPOKCHU] BOJOPOAA..
9.Ha3BaTh KBaHTOBBIE YHKCIA, XAPAKTEPU3YIOIIME HSHEPreTHUYECKOE COCTOSIHHE 3JIEKTpOHa B
atome. CKOJBKO 3HAUYE€HUIl MarHUTHOIO KBAaHTOBOT'O YMCJIAa BO3MOXHO JUISL 3JIEKTpOHOB d -
MO ypOBHS?
10.Kakue Meramnel 2 rpymibl NEPUOJUYECKOW CHUCTEMBlI HAXOAST NPUMEHEHHE B CEJIBCKOM
xo3siicTe? [IpuBecTu hopMynbl U Ha3BaHUS COCAMHEHUN COOTBETCTBYIOIIMX METAJLIOB.
11. Kakue s1emMeHTBHI MSATOW TPYIIBl U UX COCAWHEHUS HAXOASAT NMPUMEHEHHE B CEIbCKOM
xo3siicTBe? [IpuBecTu hopMysbl 1 Ha3BaHUS COOTBETCTBYIONTUX BEIICCTB.

12. TlpuBecTy mpUMEpPHl B3aMMOJICUCTBHS C KUCIOPOIOM YEThIPEX 3JIEMEHTOB C 00pa3oBaHUEM
CIIEIYIOIUX THUIOB OKCHIOB: a) KHUCJIOTHOrO, ©O) OCHOBHOTO, B) am{QOTEpHOro, T)
HecosieoOpasyromiero. Hamucars ypaBHeHUs peaknu U rpadudeckue Gopmysibl OKCHIOB.
13.Hanucats ypaBHEHHMsS pPEAKLUM TEPMUYECKOTO PA3JIOKEHUS CIEAYIOIMX aMMOHHEBBIX
coJIeit: 1) NH4CI; 2) ( NH4 )2804; 3) (NH4 )3PO4; 4) NH4NO3; 5) NH4N02.
15. Kakue M3 NpHUBEAECHHBIX YpaBHEHMI peakuuil , MPOTEKAIOIIMX [0 CXeMaM, SBISIOTCS
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHBIMU ?

Zn + H,SO4 = 7ZnSO4 + Hy

Na,SO3; + KMnO,4 + H,O = Na,SO4 + MnO, + KOH

Zn0O + H,SO4=7ZnS0O4 + H,O
16.CocTaBuTh JUIs1 HUX DJIEKTPOHHBIE YPABHEHUS, YKAKUTE OKUCIUTETh U BOCCTAHOBUTEIb.
17. Cxonbko Mumuinutpos 20% pacTBopa a30THOM KHUCIOTHI MJIOTHOCTHIO 2,1 r/cM’ TIOIITO Ha
B3aMMOJICHCTBHUE C cepedpom, eciau oOpa3zoBanoch 51 T HuTpara cepedbpa?
18. Meronom siekTpoHHOro OanaHca moxdepute KOd(PPHUIMEHTH B CXeMaX OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKLIUM:



1) H,S + HNO3 ---—— S + NO, + H,O
2) KNO; + KCIO; --— KCI + KNO;
3) SO, + HNO3; + H,0O ---— H,SO4 + NO.
19. 10 r KNOj3 pactBopeno B 80 r Boabl. OnpeenuTh MacCOBYIO 10O ( % ) momyyeHHOTO
pacTBopa.
20. 1 1 Bomsl ( H.y. ) morjameHo 450 51 XJ0poBOAOPONA.. BBIYMCINTH KOHIIEHTPAIUIO
00pa30BaBIICHCS PU 3TOM XJIOPOBOJOPOIHOM KHCIOTHI B % M B MOJISIX HA JIUTP.
21. Kakue s1eMeHThI 8 TpyIIibl SBISIOTCS MUKpodieMeHTamMu? CocTaBbTe YpaBHEHUSI PEaKIUU
B3auMmoieiictBusa xnopuna skeneza (Il ) ¢ cepoBomoponom.. K kakoMy Tumy OTHOCHTCS 3Ta
peakuus.?
22. Jlonucath ypaBHEHHS PEaKLUN U pacCTaBUTh KO (UIIECHTHI:
K,Cr,O7 + Na,S + H,SO4--—>
Na,SO; + Zn + HCI pas6. ==
H2S + HNO3 KOHLL =~~~
23. JlonumuTe YypaBHEHHUSI pEaAKIUW, YKAXUTE€ OKUCIHUTEIb W BOCCTAHOBUTEIb, METOAOM
3NIEKTPOHHOT0 OanaHca nogdepure K03HHUITUEHTHI:
Al+ HCI --— AICL; +
H,S + H,SO3 --——
HI+ H,SO4 --—
KCIO; --—
24. Jlonucath ypaBHEHUS U 1Mo00paTh KO PHUITMECHT:
Bi, Os + H,SO4 + H,Oy —-—>
NaBiO; + FeSO4+ NaOH --—
25. PaccTtaBbTe KOO(PPUIUEHTH B CIASAYIOUINX CXeMaX, OMPEJEeIUTE CTENeHb OKHCIEHHUS a30Ta U
XJjiopa:
HNO; --— HNO3 + NO + H,O
NaClIO4 --— NaClO3 + NaCl
26. Hamucatb B MOJIEKYJISIDHOM M MOHHO-MOJICKYJISIPHON (opMe ypaBHEHHS] OOMEHHBIX peaKIuii,
MPOUCXOAAIINX MEKIY :
a) Ky[ Fe (CN)g ] u CuSOy;
6) Naz [ Co (CN)g ] u FeSOy;
B) K3 [ Fe (CN)s | 1 AgNOs
uMes B BUAY, UTO 00pa3yroninecss KOMIUIEKCHBIE COJIM HEPACTBOPUMBI B BOJIE.

27. IlapamarHetu3sm wuoHa [Mn (CN)6]4' ONpeAeNsieTCs E€IUHCTBEHHBIM HECHapeHHBIM
anekTpoHoM. Onpenenuts T rudpuausanuu AO nona Mn*",
28. OO6CyIUTh CBOWCTBA CICAYIONINX KOMIUIEKCHBIX HOHOB:
[ Mn (CN)s 1* n [ MnFs 1", [ Ni (NH3) *" 1 [ Ni (H20)5 "
AJITOpUTM OTBETA:

1) uncno snexrponos Ha d -mogypoBHE HEBO3OYkKIEHHOTO aTOMA,;

2) 4KCII0 3IEKTPOHOB Ha d -MOyPOBHE HOHA;

3) Tun ruGpuAM3aIMY M IPOCTPAHCTBEHHAS CTPYKTYPA;

4) BuemnecepHBIA U BHYTPUCEPHBINH KOMIUIEKCHBIN HOH;

5) Tun MranaoB (CUIBHOE MOJIE, CIab0E TOJIE);

6) MarHUTHBIE CBOMCTBA HOHOB
29. Onucars 3nekTponHoe ctpoenre Mojekys CO u CN ¢ nozunuit BC u MO. Kakas u3 monekyn
XapakTepusyercs O0NbIIeH YCTOHUYUBOCTHIO.
30. Monekynst CHs umeror dopmy terpadapa, COH, u CSH, tpeyromepHuka, a CO, CS, -
JUHEWHBIE MOJIeKyJbl. KakoBo rHOpHIHOE COCTOSHUE BAJCHTHBIX opOuTaliell aToMa yriepoja B
ATHUX MOJIEKyJax ?



31. Monekynsl CF4 umetor ¢popmy terpasapa, COF, u CSF, tpeyroasnauka, a CO , COS, CS; -
JIuHeHbIe MoseKysbl. KakoBo ruOpuaHoe COCTOSHME BAJICHTHBIX OpOWTasneil aToMma yriepoja B
ATUX MOJIEKYJaX.

32. Monekyna NH; umeer popmy mupamuasl, mosiekyna BF; tmuockas. Ilpu B3aummonencTBum
3TUX MoJIeKyl oOpaszyetcst moniekyna H;NBFs. [Ipenckaxure CTpyKTypy 3TOM MOJIEKYJIBI.

33. O0bsicHuTh ¢ mo3uiuu Meroaa BC Bo3moxkHOCTh 00pazoBanus monekyn CoN, , BHy , BF4.

34. Onucars 3nextpoHHoe crpoeHne Monekya CO u CN ¢ nozunuii BC n MO. Kakas u3 monexyn
XapaKTePU3yeTCsl OOJBINEH YCTOHYMBOCTBIO.

35. Monekynst CHy umeror ¢opmy terpasapa, COH, u CSH, tpeyrombhuka, a CO, CS, -
JIuHeHbIe MoseKyibl. KakoBo ruOpuaHoe COCTOSHHME BAJICHTHBIX OpOMTasneil aToMma yriepoja B
ATUX MOJIEKYJaX.

36. Monekynsl CF4 umerot ¢popmy terpasapa, COF, u CSF, tpeyronsauka, a CO , COS, CS; -
TUHEHHBIE MOJIEKYbl. KakoBO THOpUAHOE COCTOSIHHE BAJICHTHBIX OpOMTaneil aToMma yriepona B
3TUX MOJIEKYJaX.

37. Monekyna NH; umeer gopmy nupamuisl, moiekyna BFs; mmockas. Ilpu B3aumoneiictBun
3TUX MoJIeKys oOpasyetcs monekyna H;NBF;. [Ipenckaxute cTpyKTypy 3TOM MOJIEKYIIBI.

38. OO6BsicHuTh ¢ o3uiuu Metoga BC Bo3MoxkHOCTE 00pazoBanust monekyn C,N, , BHy ™, BFy'.

39. Kak U3MEHSI0TCS IJTMHA CBSI3U, SHEPTHS TUCCOLMAIMA U MATHUTHBIE CBOWMCTBA B PALY: 022' -
0, -0, -0, . OtBer 060cHOBATH ¢ O3t MMO.

40. TlocTpoiiTe JHepreTHUYecKHe IMArpaMMbl MOJEKYIApHBIX opbutaneii NO, NO™ n NO
IIpenckakure MPOYHOCTD CBA3U U MarHUTHBIE CBOMCTBA.

41. Kakue U3 mepeyncieHHbIX yacTull mapamaruuthel : 1) Np 5 2) Oy ; 3) NO; 4) CO; 5) CN.
O0bsicauth ¢ mozutiud MMO. TlocTpouTs HEpPreTHYecKUue AuarpaMMmbl , HamucaTh (OPMYIIbI
pacrpeaeseHust 3JIEKTPOHOB IO SHEPTETUYECKUM YPOBHSM.

42. Kak oCylecTBUTH CIEAYIOIINE MPEBPALCHUS

1)Sn”?->[Sn(OH)s1*;  2)Sn™-—[Sn (OH)s " ;

2) [ Pb (OH)s ]*" -— Pb*" 4) Sn** -— SnS;*

5) PbO, -— Pb*"

Hanucars nonHble MOJEKYISIPHBIE YPaBHEHUS JJIsS KQXKI0TO Clydas

OcymiecTBuTE ciaeayroue npespamieHus. Hanumure ypaBHEHUs peakiuid.

1) Na -— NaOH— Na,SO4 — NaNO3; — NaNO»;

43. K pactBopy Maccoi 250 r, MaccoBas 101 COJIM B KOTOpOM cocTasisieT 10% npuinmnm Boxy
oobemom 150 mut. IlpuHSB MIOTHOCTH BOJBI paBHOW 1 T/MJ, OINpenenuTe MacCOBYIO JOJIIO
BEIIECTBA B IMOJYYEHHOM PAaCTBODE.

44. K 100 mi 96%-Hoii ( o Macce ) cepHOM KUCIOTHI ( mioTHOCTh 1,84 r/mit ) mpubasuts 400 M
BoAbl. [lomyumincss pactBop TwioTHOCTHIO 1,22 1/Mi.  BbrumciauTe €ro 3KBHBAJICHTHYIO
KOHIICHTPALIUIO ¥ MAaCCOBYIO JIOJIIO CEPHOU KUCIIOTHI.

45. Onpenenute MaccoByio a0 ( B %) 6e3BoAHOrO cynbdara Menu B pacTBOpe, MOJy4YEHHOM
npu pactBopernu 0,5 Monb neHraruapara cyibpara meau B 300 r BoAbI.

46. BeranciauTe MaccoByO A0J0 HUTparta Kaius ( B % ) B pactBope, eciu 0,2 MOJIb HUTpaTa Kaaus
pPacTBOPUTH B 5 MOJIb BOJBI.

47. Onpenenure MaccoBYIO JOJII0 pacTBOpeHHOro BemlecTBa ( B % ) B pactBope (I1oTHOCTH 1,44
r/mi ), ecnu B 1 11 ero comepxkurcs 650 r pacTBopHTes.

48. B Bome maccoit 600 r pactBopuian ammuak oobemom 560 M ( H.y.). Onpenenute MacCOBYIO
JIOJTF0 aMMHAKa B IOJIy4€HHOM PacTBOpeE.

49. Kakoit o0beM pacTBOpa ¢ MaccoBoil goieit cepHoit kucinotsl 9,3% ( miotHocTh 1,05 r/mi )
notpedyercst [yt mpurorosyieHus pacrsopa 0,35 M cepHoit kucaoTel 00beMoM 40 ML



50. K pactBopy cepHoii kucioTel o0bemoM 400 wmi, miaotHocThio 1,1 /My, a MaccoBas oist
cepHoit kucnmoTel 0,15, moGaBunmm Bomy Maccodt 60 r. Ompenenute MacCOBYIO OO CEPHOM
KHUCTIOTHI B IIOJTYYEHHOM PacTBOPE.

51. Paccuntath HOPMaIbHOCTh KOHIIEHTPUPOBAHHOM COJISTHOM KHCJIOTHI ( TUIOTHOCTH 1,18 1/mMn
)conepxareii 36,5 (macc) HCL

52. O6BsicHUTH cTpoeHue Mojiekyl N, ; O, ; NO ; CO ; CN ¢ no3unuit MBC 1 MMO. Kakue u3
MEPEYUCIICHHBIX YaCcTHIl TapaMarHUTHBI? OTBET MOTUBUPOBATH JHArpaMMaMH.

53. Tlocne ymapusanus 1,33 1 6%-noro KOH (mmotHocTs 1,054 r/cM’ ) moTydeH pacTBOp Maccoit
400 r. Onpenenuts MaccoByto aoato KOH B aTom pactBope (B %).

54. Ompenenute MaccoByro 100 (B %) pacTBOPEHHOro BewiecTBa B pacTtBope, ecnu k 800 mi
40%-noro pactBopa (tioTHOCTh 1,43 r/Mur) mpubaBuTh 200 T BOIBI.

55. K metmnoBoMy ciupty Maccoi 32 r u mioTHocThio 0,8 /M mo6aBuiu Bogy 10 oobema 80 mul.
Onpenennre 00bEMHYIO JIOJIO CIIUPTA B PACTBOPE.

56. Ckonbko rpamMmoB maBeneBod Kuciotel  HyC,04 2H,O HeoOXOmuMO B3SATH UL
npurorosieHust 400 mu 0,2 H pacTBOpa?

57. JleiicTBMEM KaKUX BEIIECTB Ha a) a30T, 0) COJb aMMOHUS, B) a30THYIO KUCJIOTY, T') HUTPHU]
aMMOHHSI, MO’KHO TIOJYYUTh aMMHak? Hamucars COOTBETCTBYIONINE YPABHEHUS PEAKITHIA.

58. IlpuBecT mpuUMeEphl B3aMMOJICUCTBHS C KHCIOPOJIOM YETHIPEX DJIEMEHTOB ¢ O0pa3oBaHHUEM
CIEIYIOIUX THUIIOB OKCHIOB: a) KHUCIOTHOro, ©) OCHOBHOTO, B) aMm(OTEepHOro, T)
HecosieoOpa3yromiero. Hamucars ypaBHeHUs peakuuii u rpadudeckue GopmMysibl OKCHIOB.

59. Ckonbko a30THOW KHCIOTHI 56%-HOW (mwroTHOCTRIO 1,345 T1/M7) Hamo B3SATH IS
npurotosieHus 4 1 16%-noro pactBopa (miotHocts 1,09 r/mi)?

60. OcymecTBuTe cienyromnye npespaenus. Hanummumre ypaBHEHUs peakLinid:

1. Na — NaOH — Na,SO4 — NaNO; — NaNO,

61. OcymectBuTe cieayromue npespamienus. Hanumure ypaBHEHUsT peakIyid.

CuO
Cu — CuCl,
Cu (OH;) — CuO
62.YKakuTe , KaKOW DJJIEMEHT OKHUCIISIETCS. M KAaKOW BOCCTAHABIMBAETCA B PEAKUHUSIX,

WUTIOCTPUPYEMBIX CIEAYIOIUMHU YPaBHEHUSIMMU:

l1.MnO, + HCI — MnCl, + H,O

2. H,S + O, - H,O + SO,

63. Monekyna NH; wumeer ¢popmy nupamuasl, mosiekyna BF; miockas. Ilpu B3aumoneiictBun
3TUX MoJIeKy oopasyetcs monekyna Hi;NBF;. [Ipenckaxkure cTpykTypy 3TOM MOJIEKYIIBI.

64. B kakux U3 NpPUBEIEHHBIX HI)KE YpPaBHEHUN peakUUi COEAUHEHMs XKelle3a SBIAI0TCA
OKHCJIUTEISIMH, B KAaKUX BOCCTAaHOBUTECIAMH ? JlONMIIMTE YpaBHEHHsS pEaKUUd METOJOM
3JIEKTPOHHOTO OanaHca, moxoepuTe KodPPHUIUEHTHI.

FeO; + Al —

FeO; + KNO; + KOH — KyFeO4 +

FeSO4+ Mg —

FeSO4 + KMnO,4 + H,SO4 —

65. Kakyio Maccy ruapokcuia Kanplus cienyeT npubaButh K 162 1 5%-HOro pacrtBopa
rUJIpOKapOOHaTa Kb ISl 00pa30BaHUs CPEAHEN COJH.

Haitu 3apsbl KOMIUIEKCHBIX YaCTHUI M YKa3aTh CPEAM HUX KaTHOHBI, aHUOHBI M HEJICKTPOJIHUTHIL:

[ Co (NH3)sCI]; [ Cr(NH;)sPO4]; [Ag(NH3)2]; [Cr(OH)s ]

[ Co (NH3)3(NO2)3]; [ Cu(H20)4 ].

65. O6cyIuTh CBOMCTBA CIEAYIONNX KOMIUIEKCHBIX HOHOB!



[Mn(CN)s " w [MnF]™ ; [Ti(H0)T" u [Ti(NOs]”
AJITOPUTM OTBETA:
1) unco snexrporoB Ha d- moxypoBHE HEBO30YXKIEHHOTO aTOMA,;
2) 4ucIo 3IEKTPOHOB Ha d- MOYPOBHE HOHA;
3) Tvn ru6GpuaM3aMK U IPOCTPAHCTBEHHAS CTPYKTYPA;
4) Tun aurangoB (CHIBHOE T0JIE, caboe moe);
5) BHemHEeCEepHBIN 1 BHYTPUCHEPHBIA KOMILIEKCHBIN HOH;
6) MarHUTHBIE CBOMCTBA HOHA.
66. B crenyromux KOMIUIEKCaX OMPEAENUTE 3apsj] KOMILJICKCHOTO HMOHA , CTEIICHb OKHUCIICHUS
KOMILJIEKCO00pa30BaTelsi U ero KOOPAMHAIIMOHHOE YUCIIO:
[Ni(CO)s]; K[ PtCIs]; Na[Zn(OH)s]; [Cr(NH;)s CL]CI
JaiiTe Ha3BaHHE yKa3aHHBIM KOMIUIEKCHBIM COCTMHCHUSIM.
67. Kak ocyIiecTBUTh CIEAYIOLINE IPEBPALLEHU:
N2 —> NH3 —> NO —» NOz —> N204 —> NaN02 —> HNO3.
Hamumire ypaBHEHHs peakiui, paccTaBbTe KO3()PHUIMEHTH U YKAKUTE YCIOBUS, TPU KOTOPHIX
MPOUCXOUT ITU PEAKIIHH.
68. PaccTaButh K03(pPHUIIMEHTBI, UCMIOTIB3YS METO] JCKTPOHHOTO OajlaHCca B CICAYIONIMX CXEMax:
1) NH; + SO, - N, +S — H,O
2) H,S + H,O, — H,SO4 + H,O
69. VYkaxure , KakKol »>JIEMEHT OKHUCIAETCS M KaKOW BOCCTAHABIMBATHCA B PEAKIUAX,
WLTIOCTPUPYEMBIX CIEAYIONUMHU YPAaBHECHUSIMHU:
1) 4NH; + 30, = 2N, + 6N,O
2) 10Al +3V,05=5A1,05 + 6V.
70. O6bsacHuTh, mouemy uoHbI [ Co (NHj)g I** u [ Co (CN)s I muamaruutHsL, a uons [ CoFg 1
1 [ Co (H,0)¢ " mapamarunrabi? Kakosel MaruutHsIe cBoiictBa noHoB [ Co (NHz) I°7 u [
CoF¢ 1% ?
71. PaccraButh KO3((PHUIIMEHTHI, HCIONB3YyS METOA DSJEKTPOHHOTO OajlaHca, B YypPaBHEHHSX
MPEJICTABICHHBIX CICAYIONIIMHI CXEMaMHU:
1) HNO; + S — H,SO4 + NO
2) FC304 +C — FeO + C02
3) KMnO, + HCI — KCI + MnCI, + CI, + H,O.

73. PacctaBbTe KO3(PPHUIIMEHTHI, HCTIONB3YSI METO JECKTPOHHOTO OajlaHCca B CIEIYIONMIUX CXeMax
peaKkunil. YKaXKUTE CTENEHU OKUCIIEHUS METAIA U a30Ta.

1) Zn + HNO3 youy = Zn(NO3), +NO, + H,O
2) Hg + HNOs3 pas6. —> Hg( NOs3), + NO + H,O
3) Mg + HNO3 o4 pass. = Mg(NO3), + NH4NO; + H,0

74. I'le NpUMEHSIOTCS COEAMHEHHs XJIopa B CelbCKOM Xo034iicTBe? CocTaBbTE€ ypaBHEHMS
PEaKIMy, C MOMOIIBIO KOTOPBIX MOKHO OCYILIECTBUTH ITPEBPAILECHUS:

KCIO; > KCI > HCI ---— CI, ---—— KCIO3

75. VYkazaTh OCOOEHHOCTH D3JICKTPOHHBIX KOH(UTYypaluii aTOMOB Xjiopa W Meau. [lpuBectn
AIIEKTPOHHO-CTPYKTYpPHBIE (POPMYJIBI ITUX SJIEMEHTOB.




76. YKakuTe KakKhe U3 MOHOB U aTOMOB CMOTYT SBJIATBCA TOJBKO BOCCTAHOBUTCISAAMH, TOJIBK
OKHCIIUTCIIAAMU U KaK BOCCTAHOBUTCIIAAMU, TaK 1 OKHCIIUTCIISAMU

K+,CI';S'2;S+6;S+4;N+3 ;N+4 ;N+5

77. Kakue 351eKTpOHHBIE TOAYPOBHH OYAYT 3aMOIHATHCS B IIEPBYIO OUEPEIb:
3s wm 3p, 4s wmu 3d , 4p wim 3d ? OTBET MOTUBHPOBATH

78. IlpuBecTH >JEKTPOHHO- CTPYKTYpHYyIO0 Qopmyny aroma a3zora. Kak B 310il opmyne
peanuzyercss mpaBwio XyHaa ? MoXkeT 1M a30T HUMETh MNEPEMEHHOE YHMCIO HEeCHapeHHBIX
AJIEKTPOHOB HA BHEIIHEM YPOBHE ?

79. 3aKOHUUTH YPABHEHUS PEAKIIUH

Cl, + H,Op -—-— O, +

MnO + H,0; ---— MnO, + H,O
CocraBbTe JJIEKTPOHHOE YpPABHEHUE W ONPEACINThb, OKHUCIHUTEIIEM WIA BOCCTAHOBUTEIIEM
SIBJISIETCS] B 9TUX PEAKIIUAX MEPOKCU]T BOAOPOA..

80. Ha3Barb KBaHTOBBIC 4YHCIIA, XAPAKTEPU3YIOIIME SHEPIETHUUECKOE COCTOSHHE JJIEKTPOHA B
atome. CKONBKO 3HAYEHWW MAarHUTHOTO KBAHTOBOTO YKCJIA BO3MOXKHO I AJIEKTpOoHOB d -
NOAYpOBHS?

81. Kakue meramuibl 2 Tpymnibsl NEPUOAMYECKON CHUCTEMBl HAXOASAT NPUMEHEHUE B CEIbCKOM
xo3siicTe? [IpuBecTn hopMynbl U Ha3BaHUS COCAMHEHUN COOTBETCTBYIOIIMX METAJIIOB.

82. Kakue »5JIeMEHThl TATOW TPyNnbl U MX COCAMHEHUS HAXOMSIT MPUMEHEHUE B CEIIbCKOM
xo3stiictBe? [IpuBectr (OopMyIbl M Ha3BaHUSI COOTBETCTBYIOUINX BEILECTB.




83. IlpuBecTH mpUMepsl B3aUMOICHCTBUS C KHUCIOPOAOM YETHIPEX IJIEMEHTOB C 00pa3oBaHUEM
CICMYIONIUX THUIIOB OKCHIOB: a) KHCIOTHOTO, ©O) OCHOBHOro, B) amdoTepHOro, T)
HecoseoOpasytomiero. Hamrcars ypaBHeHUs peakiiuu U rpaguueckue GopMyibl OKCHIIOB.

84. HanucaTth ypaBHEHHUS PEAKIIUM TEPMHUYECKOTO PA3JIOKEHUS CIEAYIONMX aMMOHHUEBBIX COJICH:
1) NH4CI, 2) ( NH4 )2804; 3) ( NH4 )3PO4; 4) NH4NO3; 5) NH4N02

85. Kakue wu3 mNpUBEACHHBIX YpPaBHEHUM peakiui, MNPOTEKAIOMMX II0 CXeMaM, SBISIOTCA
OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Zn + H,SO,4 =7ZnSO4 + Hy

NaQSO3 + KMI’IO4 + HQO = NaQSO4 + Ml’lOz + KOH

Zn0O + H,SO4=7ZnS0O,4 + H,O
CocTaBUTh AJIs1 HUX 3JIEKTPOHHBIE YPAaBHEHUSI, YKAKUTE OKUCIUTEIb U BOCCTAHOBUTENb.

86. Ckombko MumTHIHTPOB 20% pPAacTBOpPA a30THOM KUCIOTHI IUIOTHOCTHIO 2,1 r/cM’ mOILIO Ha
B3aMMOJICHCTBUE C cepedpom, eciau oOpa3zoBanoch 51 T HuTpara cepedbpa?

87. MeTomoM 3JIEKTPOHHOTO Oamanca moadoepute KOIPGUIMEHTH B CXEMaxX OKHCIHTEIBHO-
BOCCTAaHOBUTCIIbHBIX peaKHHﬁ:

4) H,S + HNO;3 ---— S + NO, + H,O
5) KNO, + KCIO; --— KCI + KNO;
6) SO, + HNOs + H,O ---— H,SO4 + NO.

90. 10 r KNOj pactBopeno B 80 r Boabl. OnpeaeanTs MaCCOBYIO JTOJIIO ( % ) momyueHHOTO
pactBopa.

91. 1 n Bomel ( H.y. ) mormameHo 450 n XxJopoBOoAOpOAa.. BBIYMCIUTE KOHIIEHTPAIUIO
00pa30BaBIICHCS TIPU 3TOM XJIOPOBOJOPOIHOM KHCIOTHI B % M B MOJISIX HA JIUTP.

92 Kakue 31eMeHTBl § Ipynmbl SIBISAIOTCS MHUKpodsieMeHTaMu? COoCTaBbTE ypaBHEHHUS PEAKLUU




B3aumoecTBus xyopunaa sxene3a ( III ) ¢ cepoBogopogom.. K kakomy THIy OTHOCHTCS 3Ta
peakius.?

93. Jlonucatb ypaBHEHHS PEaKLUN U pacCTaBUTh KO UIIECHTHI:
K,Cr,O7 + Na,S + H,SO4--—>
Na,SO3 + Zn + HCI pas6. —=—>
H2S + HNO3 KOHLL ~~~~

94. Jlomumwure ypaBHEHUS pEAKIUH, YKAKUTE OKHUCIUTEIh ¥ BOCCTAHOBHUTENb, METOO}
3JIEKTPOHHOTO OanaHca moadepute KO3 OUIIMESHTHI:
Al + HCI --— AICI; +
H,S + H,SO3 --——
HI + H,SO4 --——
KCIO; --—

95. lonncarh ypaBHEHUS U MO00paTh KO PHUITMECHT:
Bi, Os + H,SO4 + H,Oy —-—>
NaBiO; + FeSO4+ NaOH --—

96. PaccraBbTe KOA(h(GULKEHTHI B CIEIYIOIMIUX CXEMaxX, OMPEJEIUTE CTETEHb OKUCICHUS a30Ta
xJjopa:

HNO, --— HNOs + NO + H,0O
NaClO4 --— NaClIO; + NaClI

97. Hamucath B MOJIEKYJISIPHOM M MOHHO-MOJIEKYJISIpHOW (popMe ypaBHEHHSI OOMEHHBIX pPEaKIui
MPOUCXOIALINX MEXKAY :

a) K4[ Fe (CN)s | u CuSOy;

0) Na; [ Co (CN)s ] u FeSOy;

B) K3 [ Fe (CN)s | u AgNOs
HUMEA B BUY, UTO 06pa3y10umec;1 KOMIIJICKCHBIC COJIM HCPACTBOPUMBI B BO/JIC.

98. Ilapamarneru3m nona [Mn (CN)6]™ ONPEAEISIETCA €AUHCTBEHHBIM HECIIAPEHHBIM 3JIEKTPOHOM
+
Onpenenuth Tin rudpuan3zauu AO noHa Mn>".

99. O6CcyauTh CBOWCTBA CIEAYIOIINX KOMIUIEKCHBIX HOHOB:




7- E= : y : y
[ Mn (CN)s ]* 1 [ MnFs |7, [ Ni (NHz)s ]~ u [ Ni (H20)6 1™
ANTropuT™M OTBETA:
7) aucno >1ekTpoHOB Ha d -MOYPOBHE HEBO30YXKIEHHOTO aTOMA;
8) umcio smekTpoHOB Ha d -MOYpPOBHE MOHA,;
9) Tun rubpuaM3anUK U IPOCTPAHCTBEHHAS CTPYKTYPA;
10) BuemnecdepHbIii 1 BHYTpUCEPHBIH KOMILIEKCHBIN HOH;
11) Tun nurannos (cusHOE Mone, cnaboe nose);
12) MarHuTHBIE CBOMCTBA HOHOB.

100. Onucarp 3nexTpoHHOe cTpoeHne Moiekya CO u CN c nosunuit BC u MO. Kakas u3 moneky|
XapaKTePU3yeTCsl OOJBIIEH YCTOHYMBOCTBIO.

101. Monexynsr CHs umeror dopmy terpadapa, COH, u CSH, tpeyroasnuka, a CO, CS,

JTUHEHHBIE MONeKynbl. KakoBo ruOpUIHOE COCTOSHHE BaJICHTHBIX OpOHMTaNiell aToma yriepoja
3THUX MOJIEKyJax?

102. Monekynsl CF4 umerot ¢popmy tetpasapa, COF, u CSF, tpeyromnpauka, a CO , COS, CS;

JTUHEHHBIE MONIeKynbl. KakoBo TrHOpUIHOE COCTOSHHME BAaJICHTHBIX OpOHMTaNiell aToma yriepoja
JTHUX MOJIEKYJIaX.

103. Monekyna NH; umeet dpopmy nupamuasl, Mosiekyina BF; miockas. [Ipu B3anMoaeiicTBuu 3ti
MoJiekys oopa3zyercst mosekyina H3NBF;. [IpenckaxuTte cTpyKTypy 3TOM MOJIEKYIbIL.

104. O6bsicauth ¢ o3utmu meroaa BC Bo3moxkHOCTh 00pazoBanus monekyn C,N, , BHy , BF4.

105. Kak u3MeHSIOTCsl ITTMHA CBSI3H, YHEPTUs AUCCOLUALIMY U MAarHUTHBIE CBOWMCTBA B PSIY: 0,”
- + o
0O," -0, -0, . OtBer 000cHOBATH ¢ mo3unui MMO.




o o + -
105. TloctpoiiTe »HEpreTHYECKHe auarpaMMbl MOJIEKYJSIpHBIX opOutaneir NO, NO u NO
IIpenckakure MPOYHOCTD CBA3U U MarHUTHBIE CBOMCTBA.

106. Kakue u3 mepedncieHHbIX 4acTull mapaMardiuTHeI @ 1) Np 5 2) O, 5 3) NO; 4) CO ; 5) CN
OO6msacauth ¢ mozuimn MMO. IlocTpouTh 3HEpreTUyYecKHe IuarpamMMbl , HamucaTb (OPMYIH
pacrpeneseHus JEKTPOHOB 110 SHEPTETUYECKUM YPOBHSM.

107. Kak ocCylecTBUTh CIEAYIOLIUE NPEBPAIECHUS
3)Sn?-—>[Sn(OH)s1*;  2)Sn™-—[Sn (OH)s *;

4) [ Pb (OH)s ]* -— Pb*" 4) Sn*" -— SnS;”

5) PbO, -— Pb*"

HanucaTte nmosHble MOJIEKYJISIPHBIE YPABHEHUS ISl KOXKIOTO CiIydas

108. OcymectBuTe cneayromue npeppamieHus. Hanumure ypaBHEHUsT peakIui.
3) Na -— NaOH— Na,SO4 — NaNO; — NaNO»;
4) Al AL,O; — Al (SO4); — AI(OH); — AICI; — Al .

109. K pactBopy maccoit 250 r, maccoBasi 10J1s1 COJIM B KOTOpoM coctaiisgeT 10% npununm Box
o0bemoM 150 mut. [IpuHSAB MIOTHOCTH BOJBI paBHOM | r/miI, onpenenuTe MacCoByIO JIOIIO BEIIECTB
B IIOJIyUEHHOM PacTBOpE.

110. K 100 mi 96%-n0ii (o macce) cepHOil kucaoThl ( mIoTHOCTH 1,84 r/mMi ) npubaButs 400 m
Bozbl. [Tomyuwcst pactBop miIoTHOCTHIO 1,22 r/Mi1. BeraucinuTe ero SKBUBaJIEHTHYIO KOHIICHTPAIIUH
Y MacCOBYIO JOJIK0 CEPHOM KUCIIOTHI.

111. Onpenenure maccoByto oo ( B %) 6€3BOAHOrO cynb(ara MEAH B PacTBOPE, MOIYYECHHON
npu pactBopernu 0,5 Mok neHraruapara cyibpara meau B 300 r BoAbI.




112. B Boge maccoit 600 r pacTBopwin amMmmuak oobemMoMm 560 ma ( H.y.). OnpenenuTe MacCOBYH
JIOJIF0 AMMHAKa B ITOJIy4€HHOM PacTBOpE.

113. Onpenenure MaccoBylo JOJIO0 pacTBOPEHHOro BemlecTBa (B % ) B pacTBope (IIOTHOCTH 1,4
r/Mn ), ecau B 1 11 ero comepxutcs 650 T pacTBOPHUTEIS.

114. Kakoii o6beM pacTBopa ¢ MaccoBOi noieil cepHoit kucnotel 9,3% ( miotHocts 1,05 r/mn
noTpeOyeTcs i MpUroToBiieHus pactopa 0,35 M cepHoii Kuciaotsl oobeMom 40 mit.

115. K pactBopy cepHoii kucinorel oobemom 400 mi, muotHocThio 1,1 /M7, a MaccoBas 107
cepHoit kucaotsl 0,15, no6aBunu Boy maccoi 60 . OnpeneanuTe MacCOBYIO JIOJIIO CEPHOU KUCIIOTE
B IIOJIyUEHHOM pacTBOpE.

116. Paccuntars HOPMaJbHOCTh KOHIEHTPHUPOBAHHOM COJITHOW KUCIOTHI (IIoTHOCTH 1,18 r/m
)conepskameit 36,5 (macc) HCI.

117. O6BsicauTh cTpoeHue Monekyl Ny ; O, ; NO ; CO ; CN ¢ nosunmit MBC u MMO. Kakue ¢
MePEUYMCIICHHBIX YaCTHUIl TapaMarHuTHeI? OTBET MOTHBUPOBATH TUArpaMMaMHU.

118. Tocne ymapupanus 1,33 1 6%-noro KOH (mmotrocts 1,054 r/cM’) MOTydeH pacTBOp Macco
400 r. Onpenenuts MaccoByto Ao KOH B aTom pactBope (B %).




119. Onpenenute mMaccoByto Ao (B %) pacTBOPEHHOro BemiecTBa B pacTBope, eciau K 8§00 m
40%-noro pactBopa (roTHocTh 1,43 r/min) npubaButh 200 T BOIBI.

120. K metunoBomy criupty maccoii 32 r u miaotHocThio 0,8 r/Min noGaBunu Boay 10 oobeMa 80 myj
Omnpenenute 00bEMHYIO JIOTIO CIUPTA B PaCTBOPE.

121. JleiicTBreM KakuX BEIIECTB Ha a) a30T, O) COIb aMMOHHUS, B) a30THYIO KHCIOTY, T') HUTPH
aMMOHHSI, MO’KHO MOJYYUTh aMMHak? HamucaTs COOTBETCTBYIONIME YPABHEHUS PEAKIIHIA.

122. TlpuBecTr mMpuUMeEpbl B3aUMOJCUCTBHUS C KHUCIOPOJOM YETHIPEX 3JIEMEHTOB C OOpa30BaHME)
CIEIYIOIUX THUIOB OKCHJOB: a) KHUCIOTHOTO, O0) OCHOBHOTO, B) aM(OTEepHOro, T
HecosieoOpasyromiero. Hamucars ypaBHeHUs peakuuii u rpadudeckue Gopmysibl OKCHIOB.

123. Cxonbko a30THOW KHCIOTBI 56%-HOU (TwioTHOCTHIO 1,345 T1/MiI) Hago B3SATH AT
npurotoieHus 4 1 16%-noro pactBopa (miotHocTs 1,09 r/mi)?

124. OcymecTBuTe cneayouue npespamienus. Hanumure ypaBHeHUs peakuil:
3. Na — NaOH — Na,SO4 — NaNO; — NaNO,

125. OcymectBuTe crieaymoouye npeppaiieHus. Hanummre ypaBHeHUS peakiui.

CuO
Cu — CuCl,
J
Cu (OH;) — CuO




126. VYkaxuTe , Kakod DJIEMEHT  OKHUCISIETCS M KaKOWl BOCCTAHABIMBACTCS B PEAKIIMSN
WIITIOCTPUPYEMBIX CIEAYIOIMIUMU YPAaBHEHUSIMU:

3.M1’102 + HCl — Ml’lC12 + Hzo
4, H,S + O, - H,O + SO,

126. PacctaBbTe KO3(GHUIIUEHTHI, UCIIOIB3YsS METOJI AJIEKTPOHHOTO OajaHca B CICAYIOIMIUX CXeMa
peaKuuil. YKaKUTE CTENEHU OKUCIIEHUS METAIA U a30Ta.

4) Zn + HNO3 youy = Zn(NO3), +NO, + H,O
5) Hg + HNO;3 pas6. —> Hg( NOs), + NO + H,O
6) Mg + HNO; ou.pas6. —> Mg(NO3)2 + NH4NO; + H,O

127. Monexyna NH; wumeer ¢opmy mupamunbl, mosiekyna BF; mmockas. [Ipu B3aumonerncTu
3THUX MOJIeKyI oOpaszyercst Moniekyna Hi;NBF;. [Ipenckaxure cTpykTypy 3TOH MOJIEKYIIBI.

128. Ckombko TpamMMoB ImaBeneBoit kuciotel H,C,04 * 2H,O HeoOXxommMo B3STH I
npurotosienus 400 mi 0,2 H pacTtBopa?

129. B Kakux W3 NPUBEICHHBIX HI)KE YpPAaBHEHUM pEAKLIM COEAVMHEHHUS >Keje3a SBISIOTC
OKUCIUTCIIIMHU, B KaKUX BOCCTAHOBUTCIISIMU ? I[OHI/II_HI/ITG YpaBHCHUA peaKuHﬁ METOA0]N
3JIEKTPOHHOTO OanaHca, moadepute K03 UITUCHTHI.

FeO; + Al —

FeO; + KNO; + KOH — KjyFeOs +

FeSOs+ Mg —

FGSO4+ KMHO4+HQSO4—)

130. Kakyro Maccy ruipokcuia Kaiplius cienyer mnpubaButh k 162 r 5%-HOro pactBop
rUIpoKapOOHaTa KaJbLuUs ISl 00pa30BaHUs CPEAHEN COJH.

131. Haiitu 3apsiapl KOMIUIEKCHBIX YAaCTHI[ M YKa3aThb CpEId HUX KAaTUOHbI, AHUOHBI
HEAJIEKTPOJIUTHI:

[ Co (NH3)sCI]; [ Cr(NH3)4PO4]; [Ag(NH3)2]; [Cr(OH)s ]

[ Co (NH;3);(NO2)3 |5 [ Cu(H20)4 ]

132. O6¢cyauTh CBOMCTBA CIACAYIOMNUX KOMIUIEKCHBIX HOHOB:
[Mn(CN)s " u [MnFe]” ; [Ti(H0)]" u [Ti(NOysI”
AJITOPUTM OTBETA:




7) "ucno >eKTpoHOB Ha d- MOYPOBHE HEBO30YKICHHOTO aTOMa;
8) umcio 3mekTpoHOB Ha d- MOAYPOBHE HOHA;

9) Tvn ru6GpuM3aMK U IPOCTPAHCTBEHHAS CTPYKTYPA;

10) v urannos (cunbHOE MoIE, CIabOE TOIE);

11) BremmecdepHblii u BHYTpHCHEPHBIN KOMILIEKCHBIN HOH;

12) mMarnuTHBIE CBOMCTBA HOHA.

133. B cunenyronmx KOMIUIEKCaX OMpEAeNuTe 3apsij KOMIUIEKCHOTO MOHA , CTENEHb OKHUCIICHH
KOMIUIEKCO0Opa3oBaTesi U €ro KOOpAMHAIIMOHHOE YHCIIO:
[Ni(CO)s]; K[ PtCls]; Na[Zn(OH)s]; [Cr(NH3)s CL]CI
JlaiiTe Ha3BaHME yYKa3aHHBIM KOMILIEKCHBIM COCAMHEHUSIM.

134. Kak ocymiecTBUTh CIEAYIONIME MPEBPALLICHUS:

N, - NH; > NO — NO,; - N,O4 — NaNO, — HNO:;.

Hanummure ypaBHeHus peakiui, pacctaBbTe KOI(PGUIUEHTHl U YKKUTE YCIOBUS, IPU KOTOPBI
MPOUCXOAUT 3TU PEAKIIUH.

135. PaccTaButh K03(hPHUITUEHTHI, HCTIONIB3YSI METOJI JIEKTPOHHOTO OallaHca B CIEAYIOIINX CXEeMax:
1) NH; + SO, - N, +S — H,O
2) H,S + H,O, — H,S0O4 + H,O

136. O6BsicauTh, mouemy uoHbl [ Co (NH;3)s ]3+ u [ Co (CN)e ]3' nuaMarHuTHbI, a HoHbl [ CoFg |

1 [ Co (H20)s " mapamarautasr? KakoBsl MarauTHsIe cBoiictsa noHos [ Co (NHs)g I°7 u [ CoF
17

137. PaccraButh KOA((PUIIMEHTHI, HMCMONB3YSd METOJ JJICKTPOHHOrO OajlaHca, B ypaBHECHHS
MPEACTAaBJIICHHLIX CICAYIOIMUMU CXCMAMM:

4) HNO; + S —» H,SO4 + NO
5) FG304 +C — FeO + C02
6) KMnO, + HCI - KCI + MnCI, + CI, + H,O.




Kpurepun onenkmu:

Kputepun

Omnenka (6amrel mo MPC), ypoBeHB

[TpaBWJIBHO TOHATO  3aJaHHWE, COCTABJICH
AJIrOpUT™M PELICHUA 3aJa4u, B JIOTUKEC
pacCyJCHHS ¥ pEIICHWH HET OIIUOOK,
MMOJYy4YCH BepHBIfI OTBCT, 3ajayda pemeHa
panroOHAIBLHBIM CTIOCOOOM.

«3adYTCHO», MMOBBIIICHHBIN YPOBCHB

3ajaHie TOHATO TMPaBUIBHO, B  JIOTHKE
pacCcyJICHHs HET CYIICCTBCHHBIX OIIMOOK, HO
JIONyIIIEHAa  CYIIECTBEHHAas omubka B
MaTEeMAaTHYECKUX pacyeTax.

«3a4TEHO», IIOPOTOBBIN YPOBEHb

HMCIOTCs CYIICCTBCHHBIC OH_II/I6KI/I B JIOTHUKE
paccyXJeHHs U PEIICHUH, 3a/1a4a He PElIeHa.

«HE3aUTEHO», YPOBEHb HE CHOPMUPOBAH




