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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! koHTpONsST B ceMecTpax:
B TOM YHCJIIE: JK3aMeHHI 1, 2
ayJIUTOpPHBIE 3aHITHUS 390
caMmocTosTeIbHas paboTa 106,6
4acoB Ha KOHTPOJIb 69,5

Pacnpez[e.nemle YacCoB JUCHMILIMHBI 110 CeMeCTpaM

Cemect
(<Kpr>.<CeMeCTIZI)) Ha Kypce™>) 1a.n 2012 Hroro
Henens 17 4/6 14 5/6
Bun 3angarnii v PIT v PIT VI PII

Jlexuyn 80 80 68 68 148 148
JlabopatopHsbie 122 122 120 120 242 242
Koncynprauuu (o1 cTyAeHTa) 4 4 3,4 3,4 7,4 7,4
KoHTposb caMocTOsITeNbHOM paboThI TIPH 0,25 0,25 0,25 0,25 0,5 0,5
MPOBEJCHNH aTTECTALH
Koncynpranuu nepen sx3aMeHOM 1 1 1 1 2 2
Uroro ayn. 202 202 188 188 390 390
Konrakrnas pabora 207,25 |1207,25 | 192,65 | 192,65 |399,9 |399,9
Cam. pabora 82 82 24,6 24,6 106,6 | 106,6
Yackl Ha KOHTPOJIb 34,75 34,75 34,75 |[34,75 |69,5 |[69,5
Hroro 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

YTBEPXACHHOTO yu&HBIM coBeTOM By3a oT 30.01.2025 nporokon Ne 2.

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

[Iporoxoin ot 10.04.2025 nporokon Ne 8

3aB. kaenpoii [TonsrukoBa Enena HukonaesHa



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

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa JIIst
ucnonHeHust B 2026-2027 yueOHOM roay Ha 3acefaHuu Kadeapsbl
Kadeapa 6M0JOTHA U XUMHH

[Iporokom ot 2026 . No
3a. kadenpoii [TonpaukoBa Enena Hukonaesna

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

PaGouast mporpamMma nepecMOTpeHa, 00CyXKaeHa 1 0f100peHa I
ucnonaenus B 2027-2028 yueOHOM roay Ha 3aceIaHuu Kadeapsl
kadeapa 0M0JI0THH U XUMUHU

IIporokonm ot 2027r. Ne
3aB. kadenpoii [TonpankoBa Enena HukonaesHa

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

Pabouas nporpamMmMa nepecMoTpeHa, 00CykJ1eHa 1 0100peHa IS
ucnoaeHus B 2028-2029 yueOGHOM oy Ha 3aceIaHuu Kadeapsl
Kadeapa OUOIOIrMU U XUMHHU

[Ipotokom ot 2028 1. Ne
3aB. kadeapoii [Tonpaukoa Enena Hukonaesna

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

Pabouas mporpamma nepecMoTpeHa, 00CcykaeHa U 0100peHa st
ucnonaenus B 2029-2030 yueOGHOM roay Ha 3aceIaHuy Kadeapsl
Kadeapa OHOJIOTMU U XUMHUHU

ITporokom o 20291. Ne
3aB. kadeapoii [TonpuukoBa Enena Hukonaesna



1. HEJIA U 3AJTAYH OCBOEHUA JUCITUITJINHbBI

1.1| Henu: dopmupoBanre QyHIaMeHTAIbHBIC 3HAHHUS B 00JIaCTH OOIIeH U HEOPTaHMYECKOW XMMUHU.

1.2|3a0auu: 1. moHUMATH POJIH HEOPTAHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK;
2. BIafieTh TEOPETUIECCKUMH IPEACTABICHISIMA HEOPTaHMUECKON XUMMUU;
3. HUCIIOJIB30BAaTh 3HAHUA 11O HeOpFaHH‘-ICCKOfI XUMHWU NP U3YYCHUUN APYTUX XUMHUUYCCKUX TUCHUILINH.

2. MECTO JUCHUII/IMHBI B CTPYKTYPE OOII

Hukn (paznen) OOIT: b1.0

2.1 | TpeGoBaHusi K NpeIBapUTEIbHOI MOJATOTOBKE 00y4alOLIerocs:

2.1.1| Xumus Ha IIPEIICCTBYIOIEM dTale 00ydeHHUs.

2.2 | JuCUMILUIMHBI U PAKTHKH, AJI8 KOTOPBIX OCBOEHHE JAHHOM TUCHMILUIMHBI (MOYJ/Is1) HE00OX0IMMO KaK
npeauiecTByouee:

2.2.1 | O3HaKoMUTENbHAs IPAKTUKA

2.2.2 | AHanuTHYeCKass XUMUS

2.2.3 | XumMuuecKas 3KOJIOTHs

2.2.4| Meronrka npenojaBaHusi XUMUH

2.2.5 | Opranuyeckast XUMUs

2.2.6 | Pemenne 3a1a4 MOBBIIEHHOM CI0KHOCTH

2.2.7| Crpoenue BeniecTsa

2.2.8 | DU3HKO-XUMHYECKUE METOBI HCCIIEIOBAHUS

2.2.9| Xumuyeckass TSXHOJIOTHS

2.2.10 | Pagnoskonorus

2.2.11 | [IpenauruioMHas npakTuka

2.2.12 | TexHUKa XUMHYECKOTO KCIIEPUMEHTA

3. KOMIIETEHLM OBYYAIOILETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JACIHHATIINHBI
(MO YJIST)

OIIK-1: CniocoGeHn aHATU3UPOBATh M HHTEPNPETHPOBATH PE3YJILTATHI XHMHYECKHX IKCIIEPUMEHTOB, HAOII0eHHIi 1
U3MepeHu i

HNI-1.0IIK-1: 3HaeT TeopeTHYecKHe OCHOBBI XMMHUH, 3aKOHOMEPHOCTH MPOTEKAHUSI XUMMUYECKHUX MPOLECCOB H MCIOJIb3YeT
WX NPH aHAJIM3€ U NHTEPNPETALNHN Pe3yJbTaTOB XUMHYECKUX NCCJIeTOBAHUT

3HAeT:

- TEOPETUIECKUE OCHOBBI HEOPTAHNIECKONH XUMHH (COCTaB, CTPOCHUE U XUMHUECKHE CBOMCTBA OCHOBHBIX IMMPOCTHIX BENIECTB H
XUMHYECKUX COSANHEHHM, CBS3b CTPOCHUS BEIIECTBA U MPOTEKAHMSI XUMUIECKIX TPOLIECCOB);

- CTPYKTYpPY COBPEMEHHOW HEOPTaHUUCCKON XIMUH;

- 00IIHe TONOXKEHHSI, 3aKOHBI M XUMHYCSCKUE TCOPHH;

HN-2.0IIK-1: [IpumeHsieT MeTOAbI AHATN3A H OLIEHKHU JIA00PAaTOPHBIX XMMHYECKUX HCCIIEI0BAHUIA, yMeeT
HHTEepPNPeTHPOBATH Pe3yJbTaThl, H0JY4eHHbIC IPH NPOBEACHHU XUMUYECKOI0 IKCIIePHMEHTA H B X0/ie HA0 1100 eHH it

yMeer:
-TIIPIMEHATH XMMHYECKIE TEOPUH 1 3aKOHBI, KOHIIETIINH O CTPOCHUH U PEaKIIMOHHOH CIIOCOOHOCTH HEOPTaHMYECKHIX BEIIECTB;
- pellaTh 3aJa4u [10 HEOPraHUYECKON XUMUH;

- POBOJIUTH SKCIIEPUMEHTBI, AHAITU3 U OLICHKY JIa00paTOPHBIX UCCIIEI0BAHUIA;

- UCIIOJIb30BATD IMOJYYCHHBIC 3HAHUA TCOPCTUICCKNX OCHOB Q)yHHaMCHTaJ'IBHLIX Pa3acioB XUMHHU ITPU PCIICHUN
npodecCHOoHANBHBIX 3a1a4;

HN-3.0IIK-1: Brageer onbITOM aHAJIM3a U OLICHKH, MHTEPIPETALIMU Pe3y1bTATOB XHMHYECKHUX IKCIIEPUMEHTOB,
HaO0/1101eHNii U U3MepeHu i

BIIAJICET:

- HaBbIKAMH OIMCAHUS CBOMCTB BEILIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIUX U3 IEPHOAUYECKOTO 3aKOHA U
IlepnoauyecKoil CUCTEMBI BIIEMEHTOB;

- METOJaMH U CII0c00aMM CHHTE3a HEOPTaHNYECKHIX BEIIECTB;

- OIIBITOM aHAJIM3a U OLIEHKU, HHTEPIPETAINN Pe3yTbTaTOB XUMUIECKUX IKCIIEPUMEHTOB, HAOIIOACHHN 1 U3MEPEHUI.

OIIK-2: Cnioco0eH npoBoAUThL ¢ cO0/II0JeHHEM HOPM TeXHUKH 0€3011aCHOCTH XUMHYECKHUIi IKCIIEPHUMEHT, BK/II0Yas CHHTE3,
aHAJIN3, H3yYeHHe CTPYKTYPHI H CBOICTB BellleCTB H MAaTepPHAJIOB, HCCJIe0BaHHE MPOECCOB € UX YIACTHEM




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 | Komneren- | Jluteparypa | Uute | Ilpumeuanue
3aHATHSA 3aHATHSA/ / Kvypc 197074 PaKT.
Pazpnen 1. O0mas 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 -
1.0IIK-2
NJI-2.0I1K-
2 UJ-
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 UJ-
1.0I1K-2
NA-2.0I0K-
2 Uj-
3.0IIK-2
1.3 Crpoenne aroma /JIex/ 1 10 | UO-1.0IIK- J1.1 0
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
1.4 Ilepnonuueckas cucreMa XMMHYECKUX 1 6 NA-1.0I0K- JI1.1 0
3eMeHTOB /JIex/ 1 U1I- JI1.2J12.1
2.0IIK-1 J2.2712.3
WA-3.0I0K- 2.4
1 -
1.0IIK-2
NO-2.0I0K-
2 U-

3.0IIK-2




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

Pa3nen 2. KoncyasTanuu

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

Paznen 3. Ilpome:kyrouHasi aTrecTauus
(3K3aMeH)

3.1

IMonroroBka k ax3aMeHy /DK3ameH/

34,75

TJI-1.01IK-
1 U1
2.0lIK-1
WJ1-3.01IK-
1 U1
1.OTK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2

32

Kontpons CP /KCPATT/

0,25

VJ-1.011K-
1 UJI-
2.0MK-1
WJ1-3.0T1K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0l1K-2

33

Konraxrras padora /KoHCOK/

TJI-1.01IK-
1 UI-
2.01IK-1
WJ1-3.01IK-
1 UI-
1.0TIK-2
WJ1-2.011K-
2 UJI-
3.0lK-2

Pasznen 4. Xumus 3j1eMeHTOB

4.1

Bonopon /Jlex/

WJI-1.01IK-
1 U-
2.0TK-1
WJ1-3.0TIK-
1 U1
1.0TIK-2
WJ1-2.01IK-
2 UJI-
3.01K-2

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

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

Pa3nen 5. Koncyabranuu

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

Paznea 6. [Ipomeskyrounasi atrecTanus
(3K3aMeH)




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 CTAHJIAPTHBIN

6.3.1.3 | SAupexc.bpayzep




6.3.1.4| LibreOffice

6.3.1.5|NVDA

6.3.1.6| MS Windows

6.3.1.7| PE1 OC

6.3.2 [lepeuenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | baza nannbIx «OnexTpoHHas Oubmmorexa ['opHO-ANTalCKOro TOCYAapCTBEHHOTO YHHBEPCHTETAY

6.3.2.2 | OnexrponHo-6ubmorednas cuctema [PRbooks

6.3.2.3 | MexBy30BcKast 2JIEKTpOHHAsE ONOIHOTEKA

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

JTICKYCCHS

npoOaeMHast JTeKUus

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

Homep aynutopuun | Haznauenne OcHOBHOe OCHAIlIEHHUE

422 Al JlabopaTopust HEOpraHMYECKOH XHUMHUHU. Pabouee mecro npenonasarens. [Tocagounsie Mecra Juist
VYueOHast ayJuTOpHs JUTS IPOBEIICHUS o0y4aromuxcs (10 KOJIMYECTBY 00yUaroluxcs).
3aHSATHH JIEKIMOHHOTO THIIA, 3aHATHI Yuenndeckas gocka, arnmnapar Kunma, XuMuaeckue
CEeMHUHApCKOT0 THIA, KypCOBOTO PEaKTHBBI, XUMHUYECKas TTOCY 1A, BRITSDKHbBIE CHCTEMBI, BECHI,
MIPOEKTUPOBAHUS (BBIITOTHEHUS KYPCOBBIX WHBEHTAPb IJIs O0CTYKHUBaHUS YIeOHOTO 000PYIOBAHMSA,
pabort), TpyTIOBEIX W MHAWBHLYaJTbHBIX TIOJIKH JUTSI XpaHEHHUs y4eOHOTro 000pYIOBaHNUS

KOHCYJIbTALUM{, TEKYIIETO KOHTPOJISI U
MIPOMEXKYTOYHON aTTeCTaluu

215 Al KommerotepHsiii kiacc. Yuebnas ayauropusi | Pabodee mecto npenonasatens. [locagoansie MecTa st
JUTS TIPOBECHUS 3aHATHIA JIEKITHOHHOTO o0yyaromuxcs (110 KOJIMYECTBY 00yJarOMNXCs).
THUIIA, 3aHATHH CEMHHAPCKOTO THIIA, Kommbrorepsl ¢ qoctymnoM B IHTepHET

KypCOBOTO ITPOSKTUPOBAHUS (BBITTOJIHEHUS
KYPCOBBIX pa0oOT), IPYIIIOBBIX U
WHIIMBUAYaJIBHBIX KOHCYJIBTAINH, TEKYIETO
KOHTPOJISL ¥ IPOMEXXKYTOYHOH aTTeCTalllu.
[TomemnieHune 1151 cCaMOCTOATENBHON PabOTHI

9. METOJJUMYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIITIMHBI (MO YJISA)

Meroandeckue yKa3aHHs 10 OCBOCHUIO TUCIUIUIHH (MOIYJICH)

Jlexuuw, ¢ OTHON CTOPOHBI — 3TO OJIHA U3 OCHOBHBIX ()OPM yUEOHBIX 3aHATHH B BBICIINX YUEOHBIX 3aBEICHUSX, IPEICTABIIAIONIAs
co00¥1 cHCTEMaTHYECKOE, OCIEI0BAaTEILHOE YCTHOE H3I0KEHHE MIPEIOIaBaTelIeM ONPEAEICHHOTO pa3ena KOHKPETHON HayKu WITH
y4eOHOH JUCIUIIINHEL, C JPYTOH — 3T0 0cobast popMa CaMOCTOSTENBHOM paboThI ¢ yaeOHBIM MaTepraioM. JIeknus He 3aMeHsIeT
co0O¥ KHUTY, OHA TOJIBKO MOJTAIKUBACT K HEH, pacKpbIBasi TEMy, TPOOJIEMY, BbLICISS IIIaBHOE, CYLIECTBEHHOE, Ha YTO CIIELyeT
00paTHTh BHUMaHKE, YKa3bIBAET IyTH, KOTOPBIM HYXHO CIIE€I0BaTh, JOOMBAsACH ITyOOKOro HOHUMAaHHS ITOCTABICHHOH IIPOOIIEMBI, a
He 00mIel KapTHHBL.

PaboTa Ha JIEKIMH — 3TO CIIOXKHBII NPOLIECC, KOTOPBIH BKIIOYAET B ce0s TaKue 3JIEMEHTHI KaK CIIyIIaHUE, OCMbICICHHE U
COOCTBEHHO KOHCIIEKTHpOBaHHKE. J[JIst TOro, YTOOBI JICKIHS BBIIOJIHIIIA CBOE Ha3HAYEHHE, Ba)KHO MOATOTOBUTHCS K HEH M €€ 3aIiCH
elIle 10 MPUXO0/1a MPENoAaBaTelis B ayANTOpHIO. be3 3Toro nanpHelree BOCTIPHATHE JICKIUH CTAHOBHUTCS CIIOXKHBIM. JIeKius B
YHHUBEPCHUTETE pacCUNTaHa Ha MOATOTOBICHHYIO ayauropuio. [Ipenoxasarens n3naraet mo0oi BOIPOC, OPUEHTUPYSICH HA T
3HaHWs, KOTOPBIE JOJKHBI OBITh Y CTYICHTOB, YCBOMBIINX MaTepHal BCeX MPEAbLAYIINX JICKIHI. BaXKHO HAyYnTHCS CllylaTh
HPETIoAaBaTeNsd BO BPEMSI JIEKIUH, TOAIEPKHUBATH HEPEPHIBHOE BHUMAHNE K BHICTYHAIOIIEMY.

OpnHako, OHOTO CIyIIaHUA HegocTaTouHo. Heobxommmo (hHKCHpOBaTh, 3aICHIBaTh TOT OTOK HH(MOPMAIUHN, KOTOPBI co00IaeTcs
BO BpeMsl JIEKLIMHM — HAYYHUTHCSI BECTH KOHCIIEKT JICKLHH, I7ie (OpMyIHpOBaIMCH Obl Hanboee BaKHbIE MOMEHTBI, OCHOBHbIE
TIOJIOXKEHUS], U3JIaraeMble JIEKTOpoM. J{1Isl BeleH!sI KOHCIIEKTa JIEKLUH CIEeAyeT NCIIONb30BaTh TeTpalb. BeneHne KoHCcIekTa Ha
JIMCTOYKAaX HE PEKOMEH/YeTCs, TOCKOJIBKY OHU HE TaK yJOOHBI B HCIIOIB30BaHIH M 9acTo Tepstorcs. [Ipn opopmneHnn koHCTIekTa
JIEKITMY HeOOXOAMMO OCTAaBIIATH IO, TAE CTYICHT MOXET 3aIHCcaTh CBOM COOCTBEHHBIE MBICIH, BO3HHUKAIOIIHE TapaIeIbHO C
MBICIISIMH, BBICKQ3aHHBIMH JIEKTOPOM, & TaloKe BOIPOCHI, KOTOPBIE MOTYT BOSHUKHYTb B IIPOLIECCE CIIYIIAHMUS, YTOOBI IOTYyYUTh Ha
HHX OTBETHI IIPH CaMOCTOSTENILHOMN ITPOPabOTKe MaTepHaa JICKINH, IPA U3yYEHUN PEKOMEHIOBAHHOHN JIMTEPaTyphl HIIN
HETIOCPEACTBEHHO y MPEIoaBaTels B KOHIE JIeKIHH. COCTaBIsIs KOHCTIEKT JICKIINH, CIISIyeT OCTaBIATh 3HAUNTEIIHHBIH HHTEPBAI
MEX]y CTPOYKaMH. DTO CBSI3aHO C TEM, YTO MHOT/Ia BOSHUKAET HEOOXOAMMOCTD BITHCATh B IEPBOHAYAIIBHBII TEKCT JICKIUH OIHY
WM HECKOJIBKO CTPOUCK, MMEIOIINX NPUHINIIMAIBHOE 3HAUCHNUE U TIOYEPITHYTHIX U3 APYTHX HCTOYHHUKOB. PaccTosiHue Mexmy
CTPOKaMH HEOOXOIMUMO TaloKe IS MOAYCPKUBAHUS CIIOB MM IIEJBIX TPYII CIIOB (TaKoe MOTYEePKIBAHHE BEI3BHIBACTCS
HE0OXOIMMOCTBIO IPUBICYh BHIMAHNE K JAHHOMY MECTY B TEKCTE IIPH TIOBTOPHOM uTeHUH). OOBIMHO MOAYEPKUBAIOT
onpeJeeH s, BIBOJIbI.

Taroke Ba’KHO HOITHOCTBIO 0€3 BCAKMX M3MEHEHHI BHOCHTH B TETPab CXEMBbI, TAOIUIIBI, YEPTEKH U T.II., €CIIH OHH IPEATIONAraoTcs




B JICKIIUU. }:[J'I)I TOro, 4TOOBI COBMECTHTh MEXAaHUYECKYTIO 3aIiCh C MOYTH JOCITOBHBIM (I)I/IKCI/IpOBaHI/IeM HanOoJIee Ba)KHBIX
HOJIO)KeHHﬁ, MO’KHO HCIIOJIB30BATb CUCTEMBI YCJIOBHBIX coxpame}mﬁ. B MEPBYIO OUCPEAb COKpAIAKOTCS AJIMHHBIC CJIOBA U TC, YTO
TMOBTOPAKOTCA B pEYU JICKTOPA Yalic BCCTO. HpI/I 9TOM CaMO COKpalI€HHUEC JOJKHO OBITh TI0 BO3MOKHOCTH KpaTKuUM.

Cemunapckue (mpakruueckue) 3auatust CamocTosTenbHas paboTa CTyASHTOB 10 MOArOTOBKE K CEMUHAPCKOMY (TIPaKTHUECKOMY)
3aHSTHIO IOJDKHA HAYMHATHCS C O3HAKOMIICHHMS C IIIAHOM CEMHUHAPCKOTO (IPaKTHYECKOT0) 3aHATH, KOTOPBII BKIIOYAET B ceOs
BOIIPOCHI, BRIHOCUMBIE Ha 00CYKICHHE, PEKOMEH/IAIINH 110 TIOATOTOBKE K CEMUHAPY (IIPaKTHYECKOMY 3aHATHIO), PEKOMEHIYEMYTO
nuTepatypy k Teme. M3ydeHue matepuana ciieyeT HauaTh C IPOCMOTpa KOHCIIEKTOB JIEKIHH. BoccTaHOBHB B maMATH MaTepHual,
CTYJCHT IPUBOJIUT B CUCTEMY OCHOBHBIC ITOJIO’KEHHSI TEMBI, BOIIPOCHI TEMBI, BBIIEISIA B HEH IT1aBHOE M HOBOE, HA YTO 00paIlagoch
BHMMAaHHE B JICKIIHH. 3aTeM CJIeyeT BHUMATEIBHO IIPOYNTATH COOTBETCTBYIOIIYIO IT1aBy YIeOHMKA.

Jns Gomee yriryGIICHHOTO H3yYIEHUs BOIIPOCOB PEKOMEHIYETCS! KOHCIIEKTUPOBAHNE OCHOBHOW ¥ JIOTIOTHUTEIILHOM JINTEPATYPEL.
Yurast peKOMEHI0BaHHYIO JIUTEPATyPYy, HE CTOUT ITACCUBHO MPUHUMATh K CBE/ICHUIO BCE HAIMCAHHOE, CIEAyeT aHAIN3UPOBATh
TEKCT, yMaTb HaJ HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 10 XOAY YTECHHs, KOTOPBIE IIPEBPAIIAIOT YTEHHUE B IPOLIECC. 3alUCH MOTYT
BECTHCH B Pa3IMIHON (opMe: pa3BepHYTHIX M IPOCTHIX IUIAHOB, BBINHCOK (TE3HUCOB), AaHHOTANI W KOHCIIEKTOB.

Ionobpas, orpaboTaB MaTepuai U yCBOUB €0, CTYCHT JOIDKEH Ha4aTh HEMOCPEICTBEHHYIO TOJTOTOBKY CBOETO BBICTYILUICHHS Ha
CEMHHAPCKOM (TIPaKTHYECKOM) 3aHATHH JUISl 4ETo CIIEAyeT NPOAyMaTh, KaK OTBETUTh Ha KXK/BIH BOIPOC TEMBI.

ITo xaxI0My BOIIpOCY TUTaHA 3aHATHH HEOOXOIMMO TIOATOTOBUTECS K YCTHOMY c000ImIeHHIO (5-10 MUH. ), OBITH TOTOBBIM IIPHHSATH
ydacTue B 00CYKICHUH U JOIOIHEHUH JOKIA0B U COOOIeHuIT (10 5 MUH.).

BeicTymieHre Ha CeMHHApPCKOM (TTPAKTHYECKOM) 3aHSATHH JIOJDKHO YJIOBIETBOPSTH CICAYIONIMM TPeOOBaHHUAM: B HEM H3JIaraloTcs
TEOPETHYECKUE MOIXObI K PACCMAaTPUBAEMOMY BOIPOCY, Ja€TCsl aHAJIM3 IIPUHIIUIIOB, 32KOHOB, IIOHSITHH 1 KaTeropuii;
TEOPETHIECKHE TTOJIOKEHHS TTOIKPEIIIIOTCS (haKTaMH, TPUMEPaMH, BRICTYTIIEHHE JOJDKHO OBITh apIyMEHTHPOBaHHBIM.

CamocrosrenbHas paboTa 00yJaromuxcst — 3T0 IIaHUpyeMas yueOHasi, ydeOHO-HCCIIe0BaTeNbCKasl, HayYHO-HCCIIEJ0BATEIbCKas
paboTa, BEITOTHAEMAs BO BHEAYAUTOPHOE BPeMs I10 3aIaHHI0 M IIPH METOIIMYECKOM PYKOBOJICTBE IIPEIoaBaTels, Ho 6e3 ero
HETIOCPEICTBEHHOIO Y9acTHsl.

O0beM caMOoCTOATENFHOM paboThl onpeenseTcsl yueOHbIM IIIaHOM OCHOBHOM MpodeccnoHanbHol 00pa3oBaTeNbHOM MPOrpaMMBl
(OIIOII), paboyeii mporpaMMOil TUCIUTUIMHBI (MOJTYJIs).

CamocrosTenbHas paboTa OpraHU3yeTCs ¥ NPOBOANUTCS C LENbI0 (POPMHUPOBAHHS KOMIICTEHINH, TOHUMAEMBIX KaK CIIOCOOHOCTD
HNPUMEHSTH 3HAHUS, YMCHUS U JINYHOCTHBIE KaUueCTBa JJIS YCIEITHOH MPaKTHUECKOM JesTEeIbHOCTH, B TOM YHCIIE:

- (hopMHPOBaHUS YMEHUH 110 TIOMCKY ¥ UCIIOJIL30BAHUIO HOPMATUBHOM, TPAaBOBOIL, CIIPaBOYHOM U CHEUAIILHON JIUTEPATYPHI, a
TaloKe APYTUX HCTOYHUKOB HH(OPMAIINH;

- KAUECTBEHHOTO OCBOCHHS M CHCTEMATH3AIIH II0JTyYCHHBIX TEOPETHUCCKIX 3HAHUH, X YIIyOJICHUS U PacIIUPEHHs 110
NPUMEHEHHUIO Ha YPOBHE MEXIPEIMETHBIX CBSI3EH;

- (hopMHPOBaHUS YMEHUSI IPUMEHSTH [IOTyYCHHbIE 3HAHUS Ha PAKTHKE (B MPOGECCHOHATIBHOM AESTEIILHOCTH) U 3aKPEIUICHUS
MPaKTHYECKIX YMEHUH 00yJaIomInXCs;

- pa3BUTHS MO3HABATENIBHBIX CIIOCOOHOCTEH, (POPMUPOBAHUS CAMOCTOATEIBHOCTH MBIIITIEHHUS 00YJaIOIUXCs;

- COBEpIIICHCTBOBAHUS PEUYEBBIX CIIOCOOHOCTEH 00y4YaroInXCs;

- (hopMHpOBaHHS HEOOXOAMMOTO YPOBHS MOTHBAIIMH 00yJarONIUXCS K CHCTEMaTHIECKOH paboTe I TOTydeHHUs 3HAHHUH, YMEHHH 1
BIIJICHUH B TIEPHO]] yIeOHOTO ceMecTpa, aKTHBHOCTH 00YJaIOIIMXCs, TBOPUECKONH HHUIMATUBEI, CAMOCTOSTEIEHOCTH,
OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

- (hopMHpPOBaHUS CIIOCOOHOCTEH K CaMOPa3BUTHIO (CaMOIIO3HAHHIO, CAMOOIIPEEICHHIO, CAMOOOPa30BaAHHUIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPEATTI3AINH U CAMOPETYIIAIINH);

- Pa3BUTHS HAYIHO-UCCIIEA0BATEIbCKIX HABBIKOB,;

- Pa3BUTHS HABBIKOB MEXIIMYHOCTHBIX OTHOILICHHH.

K camocTosTensHOI paboTe Mo JucuIuInHe (MOIYITI0) OTHOCSTCS: MpopaboTKa TEOPETHYECKOTO MaTepraa JUCIUILUTNHEL
(MOIyIsT); TOATOTOBKA K CEMHHAPCKUM M IIPAKTHYECCKUM 3aHATHSAM, B T.9. IOJTOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH
o0yyaromuxcs (TeKyIas aTTecTalus ); MOAroToBKa K JabopaTOpHBIM padoTaM; MOATrOTOBKA K IPOMEKYTOUHON aTTeCTAllH
(3au€ram, sK3aMeHaMm).

Bumsl, hopMsI 1 00bEMBI CaMOCTOATETHHON pabOTH 00yHarONIUXCS TIPH U3YIEHNH AUCIAIUTMHEI (MOYIIS) ONPEIeIISIOTCS:

- coZiepkaHneM KOMIIETEHIHH, (POPMUPYEMBIX AUCIUILUTHHON (MOIyJIEM);

- crielM (UKo AUCIUILUINHEL (MOAYJIst), IPUMEHSIEMBIMU 00pa30BaTEIbHBIMU TEXHOIOTHSIMY;

- TpynoemrocThio CP, mpexycMoTpeHHOH YIeOHBIM IITIaHOM;

- YPOBHEM BBICIIETO 00pa3oBaHMs (OaKalaBpHaT, CIEIHAINTET, MAaTUCTPaTypa, aCIUPaHTypa), Ha koTopoM peanusyercst OITOIT;
- CTEIEHBIO MOJrOTOBICHHOCTH 00yYalOIIUXCS.

PexomeHmaImu 1mo NOATOTOBKE K YK3aMeHy (3a4eTy)

DopMBI KOHTPOIIS 3HAHUH 110 OKOHYAHUH Kypca — 9K3aMeH (3a4eT), 10 OKOHYaHUU TOTO MM MHOTO pa3zena AUCHUILTHHEI WU B
COOTBETCTBHU € pabouei IporpaMMoi — ayIMTOpHas! KOHTPOJIbHAsI paboTa (TECTUPOBAHHME).

Jnst ycremHoi caaun Sk3aMeHa (3a4eTa) peKOMEHIYEeTCsI COOII01aTh HECKOJIBKO TPABHIL.

1. ITonroroBka K 3K3aMeHY (3a4eTy) JOIKHA IIPOBOJUTHCS CHCTEMAaTHYECKH, B TEUCHUE BCETO CEMECTPA.

2. VlHTeHcHBHAs TOATOTOBKA J0JDKHA HAYaThCS HE MO3/HEE, YEM 3a MECSIL-IIOJITOpa J0 dK3aMeHa (3aueTa): pacipe/ienTe BOIpOChl
TaKuM 00pa3oM, 4TOOBI yCHETh BBIYYUTh HIIM TOBTOPUTH MX MOJHOCTBIO JI0 HAadalla CECCHH.

3. Jlannble 3-4 nHS Hepes 3K3aMEHOM PEKOMEH [yeTCsl HCIIONB30BATh A IIOBTOPEHHS CICAYIOMNM 00pa3oM: paclpeaeinuTb
BOIIPOCHI Ha MEepBbIC 2-3 IHS, OCTAaBUB MOCIEAHUN 1eHb CBOOOIHBIM. VICTIONB30BaTh €ro AT TOBTOPEHHS Kypca B LIEJIOM, YTOOBI
CHCTEMATH3UPOBATh MaTEPHAIl, & TAKKE JJOYYUTh HEKOTOPBIE BOIIPOCH! (KaK ITOKAa3bIBAET OMBIT, UMEHHO 3TOTO JHS OOBIYHO HE
XBaTaeT JUIsl TOJHOTO OBTOPEHUSI Kypca).

OpnHOM 13 TIABHBIX 3aa4 B OpraHU3AIMH YIeOHOT0 MpolLiecca SBISeTCS Pa3BUTHE HHUIIMATHBEI, TBOPYECTBA M CAMOCTOSITEIEHOCTH
y cTtyneHToB. OCHOBOI B 9TOH paboTe SBIsSETCS BHITOIHEHUE 3aJaHUH TI0 CaMOCTOATENbHON padboTe. ITo popMa yueOHBIX 3aHATHIA




CTIOcOO0CTBYeT (hOPMUPOBAHHUIO ¥ CTYJCHTOB TEOPETUUECKOTO MBIIIJICHUS, YMEHHUS aHATH3UPOBATh U IOHUMATh COAEpKaHUE U
CYIIHOCTb U3y4aeMOro NnpeaMeTa.

Pemenne 3TUX 3a1a4 HEBO3MOXKHO 0€3 MOBBIIICHHUS POJIM CAMOCTOSATENIFHON pabOTHI CTYJCHTOB HaJl YIeOHBIM MaTEPHAIIOM,
YCHIJICHHS OTBETCTBEHHOCTH IIPEMOAABATEIIS 32 PA3BUTHE HABBIKOB CAMOCTOATEIIFHON pabOoTEI, 32 CTUMYIUPOBaHHE
npoeccuoHaIbHOTO POCTa CTYIECHTOB, BOCIIHTA-HUE UX TBOPUECKOIT aKTUBHOCTH U WHHUI[MATUBLL. BHeIpeHue B MPakTUKY Y4eOHBIX
HPOrpaMM C ITOBBIIICHHON JIONEH CaMOCTOSTENILHON paboThl aKTHBHO CIIOCOOCTBYET MOZIEpHHU3aINH y4eOHoro nporecca. [t aToro
Ha Kadenpe pazpaboTaHa CHCTEeMa pa3INIHBIX AUAAKTHICCKAX CPEICTB aKTHBU3ALNH 1 YIIPABICHHS II03HABATEIbHOM
JESTEIBHOCTBIO CTYACHTOB.

JlabopaTopHBIe paOOTHI ABISIOTCS OCHOBHBIMU BUAAMH yUeOHBIX 3aHATHH, HAIPABIEHHBIMHU Ha SKCIICPIMEHTAIbHOE
(mpaxTH4ecKoe) MOATBEPKICHUE TCOPETUIESCKUX OIOKEHUH U (hopMupoBaHHe 00ImenpodecCHOHATBHBIX U MPO(YECCHOHATBHBIX
KoMneTeHIHiH. OHM COCTABISIIOT BAYKHYIO YaCTh TEOPETUUECKON U MPOPEeCcCHOHAIBHON MPAKTHYECKON MOATOTOBKH.

B npouecce nadbopaTopHoii paboThI Kak BUA yU4eOHOTO 3aHATHS CTYICHTBI BBIIOIHSIOT OTHO MIIM HECKOJIBKO 3aaHU I110]
PYKOBOJZICTBOM ITPEIIOAABATEIIS B COOTBETCTBHH C M3y9aeMbIM COIEpKaHNEM YIeOHOro MaTepuaa.

ITpu BeIONTHEHNU 00yYAIOMUMIECS Ta0OPATOPHBIX PAOOT 3HAYMMBIM KOMIOHEHTOM CTAHOBSITCS IPAKTUYECKUE 3aJaHUS C
UCIIOJIb30BAHHEM KOMIBIOTEPHOI TEXHUKH, JIAOOPATOPHO - IPUOOPHOTr0 000pyI0BaHMS M JIp. BhINoIHEHHE CTyIeHTaMu
71a00paTOPHBIX PaOOT MPOBOTUTCS C IETBI0: (POPMUPOBAHUS YMEHHH, TPAKTHIECKOTO OIBITa (B COOTBETCTBHH C TPEOOBAHUSIMH K
pe3ysbTaTaM OCBOCHUS JUCIHUIUIMHBI, ¥ HA OCHOBAHUH NepedHs (POPMUPYEMBIX KOMIICTEHIINH, yCTAaHOBICHHBIMH pabodeit
IpOrpaMMoil TUCIUILINHEI), 0000IEeHNUs, CHCTEMaTH3alUHY, YTITyOJIeHHUs, 3aKpEeIIeHUs OTyUYeHHBIX TEOPETUUECKUX 3HAHUI,
COBEPIICHCTBOBAHUS YMEHHUH NPHUMEHSTH NOIY4YEHHbIE 3HAHUS Ha MPAKTHKE.

CocraB 3amanwii s 1Tab0opaTOpHON paObOTHI TOJHKEH OBITH CINIAHUPOBAH C PACUETOM, YTOOBI 32 OTBEJICHHOE BPEMSI OHH MOTJIH OBITh
BBITIOJTHEHBI KAYECTBEHHO OOJBITMHCTBOM CTY/ICHTOB.

I[1pu nmaHupoBaHuM 1a0OPATOPHBIX PAOOT ClICyeT YUUTHIBATH, YTO B XOJIC BBINOJIHEHUS 3a/laHUH Y CTYACHTOB ()OPMHUPYIOTCS
YMEHHS U IIPAaKTUIECKUI OIBIT paboTHI ¢ pa3NUYHBIMHI IPHOOPAMH, YCTaHOBKaMH, JIAOOPaTOPHEIM 000PYZOBaHHEM, aIapaTypoii,
IporpaMMaMH | JIp., KOTOPEIE MOTYT COCTABIIATh YaCTh IPO(ECCHOHATBHON MPAKTHIECKOH ITOATOTOBKH, a TAkoKe

uccie0BaTeIbCKIe YMEHUS (HaO0AaTh, CPAaBHUBATh, AHATU3HPOBATh, YCTAHABINBATE 3aBUCHMOCTH, JIENIaTh BBIBOJBI U
00001EHNS, CAMOCTOATEIBHO BECTH HCCIEJOBAaHNE, OPOPMIIATH PE3YIIBTATHI).

BrimonHeHI0 1a60paTOpPHEIX padoT MPEANIeCTBYET IPOBEPKa 3HAHHI CTYAEHTOB - MX TEOPETHYECKOH TOTOBHOCTH K BBITTOJITHEHHIO
3aJaHus.

@dopMBbl OpraHu3aly CTYACHTOB IPH IPOBEACHNH J1A00OPAaTOPHBIX PabOT: (PpOHTANIBHAS, TPYIIIOBas U MHANBHAYanbHast. [Ipu
(poHTATBHON (hOpMe OpraHN3aINH 3aHATHI BCE CTYACHTHI BEITOJIHIIOT OJTHOBPEMEHHO OJIHY U Ty ke padoty. [Ipu rpymmoBoit
(hopmMe opraHmM3aIy 3aHATHH OHA U Ta Jke PaboTa BBINOIHACTCS TpynaMu 1o 2 - 5 genosek. [Ipn nHnuBnyansHOl Gopme
OpraHU3alUy 3aHATUI KaXKABIA CTYJEHT BBIMONHAECT HHAUBHYalIbHOE 3aaHHeE.

Texymuit KOHTPOJIB yUEOHBIX JOCTHKEHUH 1O Pe3yIbTaTaM BHIIOJIHEHHS JJa00OpaTOPHBIX padOT IPOBOANUTCS B COOTBETCTBUH C
CHCTeMOH OIeHMBAaHUS (PSHTHHTOBOH, HAKOITMTEIBHOM U 1Ip.), a Taloke GopMaMHi U MEeTOAaMH (KaK TPaJAUIMOHHBIMH, TaK 1
MHHOBAallMOHHBIMH, BKITIOUasi KOMIIBIOTEPHbIE TEXHOJIOTUH), yKa3aHHBIMH B paboueil mporpaMMe JUCHUILIMHBI (Moays). Texymuit
KOHTPOJIb ITPOBOAUTCS B IIpeJiesiax y4eOHOro BpeMEeHH, OTBEAECHHOTO pabovMM Y4eOHBIM IIJIAaHOM Ha OCBOCHHUE AUCLUILIMHBI,
PE3yIBTATHl 3aHOCATCS B XKypHaJ yUeOHBIX 3aHATHH.

O0BeM BpeMeHH, OTBOAUMBII Ha BRIIOJIHEHUE JTa00PaTOPHBIX padoT, INIAHUPYETCS B COOTBETCTBUH ¢ yueOHbIM mmaHom OITOIT.
Ilepeuens naboparopubix padoT B PI1/], a Taioke KOJIMYECTBO 4acOB HAa UX MPOBEACHUE JODKHBI 00ECIeUnBaTh PeaTn3aluio
TpeOOBaHUH K 3HAHUSM, YMEHHUSM M IIPAKTUYECKOMY OIIBITY CTYJEHTA 110 IUCLHUILINHE (MOIyI0) cooTBeTcTByomeit OITOIL.
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IMacnopt
(poHaa OLIEHOYHBIX CPEACTB

o JTUCIHMIIJIMHE HeopraaneCKaﬂ XUMUA

o/

KonTtponupyembl
€ pa3zelsl
(TembI)
JVCLUTUIHBI

Pe3ynbTaThl 00ydeHUs 1O TUCIUIUINHE,
COOTHECEHHBIE C UHIUKATOPAMU
KOMIIETEHIINI

HaumenoBanue
OLIEHOYHOI'O
cpencTBa

Oomasg xumus

NJI-1.0I1K-1:3HaeT:

- TEOPETHUYECKHUE OCHOBBI HEOPraHUYECKOU
XUMUU (COCTaB, CTPOEHHE M XUMHUYECKUE
CBOICTBA OCHOBHBIX MPOCTBIX BEIIECTB U
XUMUYECKUX COCJAMNHEHUN, CBSI3b CTPOCHUS
BEIIECTBA W  MPOTEKAHUS  XUMHUYECKHX
MPOIIECCOB);

- CTPYKTYPY COBPEMEHHOM HEOPTaHUYECKOU
XUMUH;

- o0IMe TONOXKEHUS, 3aKOHbI U XUMHYECKHUE
TEOpUH;

NJI-2.0IIK-1:ymeer:

-IIPUMEHTh XUMUYECKUE TEOPUU U 3aKOHBI,
KOHIIEMIIMM O CTPOCHUM U  PEAKIIMOHHON
CIIOCOOHOCTH HEOPTaHUYECKUX BEIECTB;

- pemaTh 3aJa4M M0 HEOPTAaHUYECKON XUMUU;

- TPOBOIUTH OKCIIEPUMEHTHI, aHAIU3 U
OLIEHKY J1a00paTOPHBIX UCCIIETOBAHUN;

- WUCHOJB30BaTh  TONYyYCHHBIE  3HAHUSA
TEOPETUYECKUX  OCHOB  (yHIaMEHTAIBHBIX
pas3zenos XUMHH npu pEIICHUH
npodeccuoHaNbHBIX 33/1a4;

NJ1-3.0I1K-1:Bnageer:

- HaBBIKAMHU OIMCAHUS CBOWCTB BEIIECTB Ha
OCHOBE 3aKOHOMEpPHOCTEH, BBITEKAIOIUX W3
nepuonuyeckoro 3akoHa u Ilepuonnueckoit
CUCTEMBI 3JIEMEHTOB;

- MEeToAaMM M cHocobaMu  CHHTE3a
HEOPraHMYeCKUX BEIECTB;

- OINBITOM aHAJIN3a W OLEHKH, UHTEPIpPETaluu
pe3yJIbTaTOB ~ XUMHYECKHX  JKCIIEPUMEHTOB,
HAOIOACHUN U U3MEPECHHUI.
N/I-1.011K-2:-35aeT HOPMBI TEXHUKH
0€30MacHOCTH TPHU TMPOBEIACHUH XUMHUYECKOTO




3KCIIEPHUMEHTA
NJ-2.0IIK-2:-ymeer
XUMHUYECKHAN JKCIIEPUMEHT,
TpeOOBaHUsI TEXHUKU 0€3011aCHOCTH;
NJI-3.01IIK-2:-B1afgeer OmNbITOM MPOBEICHUS
XUMUYECKOTO  JKCIEPUMEHTAa [0 CHHTE3Y,
aHanu3y, U3YYEHHUIO CBOWMCTB BEIIECTB U
MaTepuagoB, XUMUYECKHE HCCIEAOBAHUS C
COOJTIO/IEHEM HOPM TEXHHUKH 0€30MaCHOCTH

MIPOBO/IHTH
coOromast

1 TexHuka NJ-1.01IK-1,1J1-2.011K-1,11-3.0ITK-1,1 ]
0e30IacHOCTH. -1.0I1K-2,11-2.0I1K-2,1JI-3.0I1K-2
ATOMHO-
MOJIEKYJISIPHOE
y4EeHHUE.
OcHOBHBIE
XUMHYECKHE
MOHATHS U
3aKOHBI
2 | Knaccuduxanus | U1-1.011K-1,U/1-2.011K-1,1I-3.0I1K-1,1]]
Y HOMEHKJIaTypa -1.0I1K-2,11-2.0I1K-2,1]1-3.0I1K-2
HEOPraHUYECKUX
COCIMHCHU M
3 | Crpoenue atoma | WUJI-1.0I1K-1,11-2.0I1K-1,1/-3.0I1K-1,1]]
-1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
4 | Ilepuogmueckas | WU/-1.0IIK-1,U/1-2.011K-1,11-3.0I1K-1,1]]
CHUCTEMA -1.0IIK-2,11 [1-2.0I1K-2,1J1-3.0I1K-2
XUMHUYECKUX
3JIEMEHTOB
5 XuMu4ueckas NJ-1.01IK-1,1J1-2.011K-1,11-3.0ITK-1,1 ]
CBSI3b -1.0I1K-2,11-2.0I1K-2,1]1-3.0I1K-2
6 OcCHOBBI NJ-1.01IK-1,1J1-2.011K-1,11-3.0I1K-1,1 /]
XUMHUYECKOU -1.0I1K-2,11-2.0I1K-2,1JI-3.0I1K-2
KMHETUKHU
7 Teopust NJ-1.01IK-1,1J1-2.0I1K-1,1 1-3.0I1K-1,1 ]
BJIEKTPOIIMTAYECK -1.0I1K-2,11-2.0I1K-2,1JI-3.0I1K-2
OU JTUCCOIMAIINN
8 I'uaponus NJ-1.01IK-1,1J1-2.011K-1,11-3.0ITK-1,1 /]
-1.0I1K-2,11-2.0I1K-2,1JI-3.0I1K-2
9 Kommnekcuwie | MJ-1.0I1K-1,1UJ1-2.0I1K-1,11-3.0I1K-1,1]]
COCJIUHEHMUS -1.0IIK-2,11 1-2.0I1K-2,1]1-3.0I1K-2
10 | OxucaurensHo- | WMJI-1.0IIK-1,11-2.0ITK-1,1J1-3.0TIK-1,1]1
BOCCTaHOBHUTEIIb -1.0I1K-2,11-2.0I1K-2,1]1-3.0I1K-2

HBIC PCAKIINU




11 TexHuka NJ-1.01IK-1,11-2.011K-1,11-3.0ITK-1,1]]
0€30I1acHOCTH. -1.0IIK-2,11 ]1-2.011K-2,1J1-3.0I1K-2
ATOMHO-
MOJIEKYJISIPHOE
YYEHHUE.
OcHOBHbIE
XUMUYECKUE
TIOHATHS U
3aKOHBI
12 | Knaccudukarmusa | UJ-1.0ITK-1,1J1-2.0TIK-1,U1-3.011K-1,1 ]
Y HOMEHKJIaTypa -1.0IIK-2,11 1-2.0I1K-2,1]1-3.0I1K-2
HEOPTaHUYECKUX
COeIMHEHUH
13 | Crpoenune atoma | WJI-1.0ITK-1,1J1-2.0TIK-1,1U1-3.011K-1,1 ]
-1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
14 | Tlepumomuueckas | MJ-1.0IIK-1,11-2.0I1K-1,1/-3.0I1K-1,1]]
cucTema -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
XUMHYECKUX
3JIEMEHTOB
15 XuMHYeCKast NJI-1.0IIK-1,1U-2.011K-1,1UJ1-3.0ITK-1,1 /]
CBSI3b -1.0IIK-2,11 1-2.0I1K-2,1]1-3.0I1K-2
16 OCHOBBI NJ-1.01IK-1,1J1-2.011K-1,11-3.0ITK-1,1 /]
XUMHYECKON -1.0I1K-2,11-2.0I1K-2,1]1-3.0I1K-2
KHHETUKHU
17 PactBopsI NJ-1.01IK-1,1UJ1-2.011K-1,11-3.0I1K-1,1 ]
-1.0I1K-2,11-2.0I1K-2,1JI-3.0I1K-2
18 Teopust NJ-1.01IK-1,11-2.011K-1,1 1-3.0ITK-1,1 ]
BJIEKTPOIIMTAYECK -1.0IIK-2,1 [1-2.011K-2,1J1-3.0I1K-2
OU THUCCOIMAIIUN
19 I'uaponuz NJ-1.01IK-1,1J1-2.011K-1,1-3.0ITK-1,1 ]
-1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
20 Kommnekcuwie | MJ-1.0IIK-1,1U/1-2.0I1K-1,1/-3.011K-1,1]1
COCJIUHEHMUS -1.0IIK-2,11 [1-2.0I1K-2,1]1-3.0I1K-2
21 | Oxucnurensno- | WUJ-1.0IIK-1,1/1-2.0ITIK-1,1J1-3.0T1K-1,1]/1
BOCCTAHOBUTEIIb -1.0I1K-2,11-2.0I1K-2,1]1-3.0I1K-2
HbIE peaKIUU
22 PactBopsI NJ-1.01IK-1,1UJ1-2.011K-1,11-3.0I1K-1,1 ]

-1.0TIK-2,WJ1-2.0TIK-2,J1-3.0TTK-2




IIpomexyTounas
arrecTauus
(3x3aMeH)

NJI-1.0I1K-1:3n1aeT:

- TEOPETUYECKHUE OCHOBBI HEOPTaHUYCCKOU
XAMHAH (COCTaB, CTPOCHHE U XUMHYCCKUE
CBOMCTBA OCHOBHBIX TIPOCTBIX BEIICCTB U
XAMHYECKHX COCIUHEHUN, CBSA3b CTPOCHUS
BEIIECTBA W MPOTEKAaHUS  XUMHUYCCKUX
IIPOIIECCOB);

- CTPYKTYpPY COBPEMEHHOW HEOpPTaHUYECKOM

XUMHH;
- o0mIre MOJIOXKEHUSI, 3aKOHBI M XHMHYECKHE
TEOPUHU;

NJ-2.0IIK-1:ymeer:

-IIPUMEHSITh XUMUYECKUE TEOPUU U 3aKOHBI,
KOHIIEMIIMM O CTPOCHHUM U PEAKIMOHHOM
CIIOCOOHOCTH HEOPTaHUYECKUX BEIECTB;

- pemaTh 3aJa4M M0 HEOPTAaHUYECKON XUMUWU;

-  TPOBOIUTH OKCIIEPUMEHTHI, aHAIN3 U
OLIEHKY J1a00paTOPHBIX UCCIIETOBAHUN;

- WUCHOJB30BaTh  TONYyYCHHBIE  3HAHUSA
TEOPETUYECKUX  OCHOB  (yHIaAMEHTAIBHBIX
paszennos XUMHH npu pEIICHUH
npodeccuoHaNbHBIX 33/1a4;

NJI-3.0I1K-1:Bnageer:

- HaBBIKAMH OITMCAHMS CBOWCTB BEIIECTB Ha
OCHOBE 3aKOHOMEPHOCTEH, BBITCKAIONIUX U3
HnepHOANYEecKoro 3akoHa u Ilepuomnyeckoi
CHUCTEMBI DJIIEMEHTOB;

- METOJaMH M CIIocO0aMH  CHHTE3a
HEOPTraHWYECKHUX BEIICCTB;

- ONBITOM aHaM3a M OLICHKU, WHTCPIPETAlUN
pEe3yIbTATOB  XUMHUYECKUX  DKCIEPUMEHTOB,
HAOIOACHUN U U3MEPECHHI.

N/I-1.011K-2:-35aeT HOPMBI TEXHUKH
0€30MaCHOCTH MNPU MPOBEACHUH XHUMHYECKOTO
AKCIIEPUMEHTA

N/I-2.011K-2:-ymeer IIPOBOJIUTH
XUMHYECKHUM HKCIIEPUMEHT, coburoaast

TpeOOBaHUS TEXHUKU 0€3011aCHOCTH;
NJI-3.01IK-2:-B1ajieeT OINbITOM MPOBEICHUS
XUMHUYECKOr0  JKCIIEPUMEHTa TI0 CHUHTE3Y,
aHaJIU3y, M3YUYCHHUIO CBOMCTB BEIIECTB W
MaTepuagoB, XWMHUYECKHE HCCIECAOBAHUS C
COOJTIOZICHUEM HOPM TEXHHUKHU OC30IaCHOCTH

IloaroroBka K
AK3aMEHY

WJ1-1.0TIK-1,11]1-2.0TIK-1,11]1-3.0T1K-1,11]]
-1.0T1K-2,/]-2.0T1K-2,/]-3.0T1K-2




Kontpons CP

W/I-1.0TIK-1,1/1-2.OTIK-1,11]1-3.011K-1,11]]
-1.0T1K-2,A/]-2.0T1K-2,/]-3.0T1K-2

KonTakTtHasg
pabota

WJ1-1.01IK-1,/1-2.0OTIK-1,11-3.0TIK-1,1]]
-1.0I1K-2,1/1-2.011K-2,1/]-3.011K-2




XumMusa
2JIEMEHTOB

NJI-1.0I1K-1:3n1aeT:

- TEOPETUYECKHUE OCHOBBI HEOPTaHUYCCKOU
XAMHAH (COCTaB, CTPOCHHE U XUMHYCCKUE
CBOMCTBA OCHOBHBIX TIPOCTBIX BEIICCTB U
XAMHYECKHX COCIUHEHUN, CBSA3b CTPOCHUS
BEIIECTBA W MPOTEKAaHUS  XUMHUYCCKUX
IIPOIIECCOB);

- CTPYKTYpPY COBPEMEHHOW HEOpPTaHUYECKOM
XUMUH;

- o0Iue TONOXKEHUS, 3aKOHbl M XUMHYECKHE
TEOPUH;

N1-2.011K-1:ymeer:

-PUMEHATh XUMHUYECCKHE TCOPHH M 3aKOHBI,
KOHIICTIIMA O CTPOCHUU U  PCAKIMOHHOU
CIIOCOOHOCTH HEOPTaHWYCCKUX BEIICCTB;

- pelIaTh 3aa4M [0 HEOPraHUIECKONH XUMHUH;

- MPOBOAWTH JKCICPHUMEHTBI, aHAJIU3 U
OLICHKY J1a00paTOPHBIX UCCIICTOBAHUI;

- HUCHOJBb30BaTh  IIOJYYCHHBIC  3HAHUSA
TEOPETUYCCKUX  OCHOB  (PyHJIaMCHTAJIbHBIX
pas3zelioB XUMUHU pH pCIICHHUH
npoecCHOHAIBHBIX 3a]1a4;

NJ1-3.011K-1:Bnaneer:

- HaBBIKAMM OITMCAHHS CBOMCTB BEIIECTB Ha
OCHOBE 3aKOHOMEPHOCTEM, BBITCKAIOIIUX U3
nepuoanueckoro 3akoHa u Ilepuomuueckoit
CHCTEMBI DJIEMEHTOB;

- METOodaMHU M cmocod0aMu — CHHTE3a
HEOPraHWYECKHUX BEIECTB;

- ONBITOM aHaJW3a W OLICHKW, UHTEPIpPETAINU
pe3yJbTaTOB  XUMHYECKUX  IKCIICPHUMEHTOB,
HaOTIOICHUH U U3MEPECHUH.
N-1.0I1K-2:-3HaeT HOPMBI TEXHUKU
0€30IaCHOCTH TIPH TMPOBEACHUHU XUMHYECKOTO
AKCIIEPHUMEHTA

N/-2.011K-2:-ymeer MPOBOJIUTH
XUMHUYECKUU AKCIIEPUMEHT, coOJroas
TpeOOBaHUsI TEXHUKU 0€3011aCHOCTH;
NJI-3.0IIK-2:-Bnageer OnbITOM MPOBEICHUS
XUMHUYECKOTO  JKCIIEPUMEHTA IO CHHTE3Y,
aHaJgu3y, U3YYEHUIO CBOWCTB BEIIECTB U
MaTepuajgoB, XUMHUYECKHE MCCJICAOBAHUSI C

CO6JIIOI[CHI/ICM HOPM TCXHHUKU 0e301macHOCTH

Bonopon

WJ1-1.0TIK-1,11]1-2.OTIK-1,11]1-3.0T1K-1,11]1
~1.0T1K-2,A/]-2.0T1K-2,/]-3.0T1K-2




2 l'anorensl NJ-1.01IK-1,11-2.011K-1,11-3.0ITK-1,1]]
-1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
3 | Kucnopoxguero | UJ-1.0IIK-1,11-2.0IT1K-1,1/1-3.0T1K-1,1]1
COCTMHCHMUSI. -1.0I1K-2,11-2.0I1K-2,1]1-3.0I1K-2
Cepa, cenen,
TEJLTyP
4 A30T u ero NJ-1.01IK-1,1UJ1-2.011K-1,11-3.0I1K-1,1 ]
COCJIUHEHMUS -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
5 docdop, ero NJI-1.011K-1,1/1-2.011K-1,11-3.0I1K-1,1]]
COCTMHEHHUS. -1.0IIK-2,11 [1-2.0I1K-2,1J1-3.0I1K-2
DJIEMEHTHI
MOATPYIIIIBI
MBIIIbSIKa
6 4A-rpynmna. NJ-1.01IK-1,11-2.011K-1,11-3.0ITK-1,1]]
VYrnepon u -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
KPEMHUI
7 | 3-A rpynna. bop. | UI-1.0I1K-1,11-2.0I1K-1,1/-3.0I1K-1,1]]
AJTFOMUHUN -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
8 XuMmus s- NJ-1.01IK-1,1J1-2.011K-1,11-3.0I1K-1,1]]
3JIEMEHTOB -1.0IIK-2,11 [1-2.0I1K-2,1J1-3.0I1K-2
9 Oo6mas NJ-1.01IK-1,1J1-2.011K-1,11-3.0ITK-1,1 /]
XapAKTEPUCTUKA -1.0I1IK-2,M 1-2.0I1K-2,1 ]1-3.0I1K-2
d-anemenTos. 1B
- DJIEMEHTHI
10 | VI B-rpynna. | WUJI-1.0IIK-1,11-2.0I1K-1,1/-3.0IIK-1,1]]
Keneso. -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
Kob6ansT. Hukenp
11 CemeicTBO NJ-1.01IK-1,1J1-2.011K-1,1 1-3.0I1K-1,1 ]
TUIATUHOBBIX -1.0IIK-2,11 [1-2.011K-2,1J1-3.0I1K-2
METaJJIOB
12 VIIB-rpymnmna. NJ-1.01IK-1,1J1-2.011K-1,11-3.0ITK-1,1 /]
Mapranen u ero -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
COCTMHEHUS
13 VIB-rpynna. NJ-1.01IK-1,1U1-2.011K-1,11-3.0I1K-1,1 ]
XpoM | €ro -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
COCUHEHUS
14 Xumus - NJ-1.01IK-1,1J1-2.011K-1,1 1-3.0I1K-1,1 ]
3JIEMEHTOB -1.0IIK-2,11 [1-2.011K-2,1JI-3.0I1K-2
15 Bonopon NJ-1.01IK-1,1J1-2.011K-1,11-3.0I1K-1,1 ]
-1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
16 l'anorensl NJ-1.01IK-1,1UJ1-2.0I1K-1,11-3.0I1K-1,1 ]
-1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
17 | Kucmoponu ero | UJ-1.0IIK-1,11-2.0ITK-1,1/1-3.0TIK-1,1]]

COEAMHEHUH.
Cepa, ceneH,
TEJTYP

-1.0I1K-2,1/1-2.011K-2,1/]-3.0T1K-2




18 A30T u ero NJ-1.01IK-1,11-2.011K-1,11-3.0ITK-1,1]]
COCUHCHUS -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
19 docdop, ero NJ-1.01IK-1,1J1-2.011K-1,11-3.0I1K-1,1 ]
COEJIMHEHHS. -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
DJIeMEHTHI
MOATPYIIIIBI
MBIIIbSKA
20 4A-rpynna. NJ-1.01IK-1,1J1-2.011K-1,11-3.0I1K-1,1 /]
Yrnepon u -1.0IIK-2,11 [1-2.0I1K-2,1J1-3.0I1K-2
KpPEMHUH
21 | 3-A rpynna. bop. | UJI-1.0TIIK-1,1/1-2.011K-1,1/1-3.0I1K-1,1]]
AFOMUHUMA -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
22 XuMus s- NJ-1.01IK-1,1UJ1-2.011K-1,11-3.0I1K-1,1 ]
3JIEMEHTOB -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
23 O6mas NJ-1.01IK-1,1UJ1-2.0I1K-1,11-3.0I1K-1,1]]
XapaKTEPUCTUKA -1.0I1K-2,1 1-2.0I1K-2,1JI-3.011K-2
d-aneMeHTOB
24 | VI B-rpynma. | UA-1.0IIK-1,11-2.011K-1,1-3.0I1K-1,1]]
Keneso. -1.0I1K-2,11-2.0I1K-2,1JI-3.0I1K-2
KobGanbt. Hukenn
25 CemeiicTBO NJ-1.01IK-1,1J1-2.011K-1,11-3.0I1K-1,1 /]
TIATUHOBBIX -1.0I1K-2,11-2.0I1K-2,1JI-3.0I1K-2
METaJJIOB
26 VIIB-rpynmna. NJ-1.01IK-1,1J1-2.0I1K-1,1 1-3.0I1K-1,1]]
Mapranen u ero -1.0IIK-2,11 [1-2.011K-2,1JI-3.0I1K-2
COCIUHCHUS
27 VIB-rpymnmna. NJ-1.01IK-1,1J1-2.011K-1,11-3.0ITK-1,1 ]
XpoM u ero -1.0I1K-2,11-2.0I1K-2,1J1-3.0I1K-2
COCTMHEHUS
28 Xumus f- NJ-1.01IK-1,11-2.011K-1,11-3.0I1K-1,1 ]

SJICMCHTOB

_1.0TIK-2,WAJ1-2.0TIK-2,11]1-3.0TTK-2




IIpomexyTounas
arrecTauus
(3x3aMeH)

NJI-1.0I1K-1:3n1aeT:

- TEOPETUYECKHUE OCHOBBI HEOPTaHUYCCKOU
XAMHAH (COCTaB, CTPOCHHE U XUMHYCCKUE
CBOMCTBA OCHOBHBIX TIPOCTBIX BEIICCTB U
XAMHYECKHX COCIUHEHUN, CBSA3b CTPOCHUS
BEIIECTBA W MPOTEKAaHUS  XUMHUYCCKUX
IIPOIIECCOB);

- CTPYKTYpPY COBPEMEHHOW HEOpPTaHUYECKOM
XUMUH;

- o0Iue TONOXKEHUS, 3aKOHbl M XUMHYECKHE
TEOPUH;

N1-2.011K-1:ymeer:

-IPUMEHATh XMMHYECKUE TEOPUU U 3aKOHBI,
KOHICMIIMM O CTPOCHUM M  PEaAKI[MOHHOU
CITOCOOHOCTH HEOPTAaHUYECKUX BEIIECTB;

- pelaTth 3aJja4u 0 HEOPTaHUUECKOU XUMUU;

- TPOBOJAUTH OKCIEPUMEHTHI, aHaIU3 U
OLIEHKY J1a00paTOPHBIX UCCIIET0BAHUN;

- HWCMOJNb30BaTh  TOJMYyYCHHBIE  3HAHUS
TEOPETUYECKUX  OCHOB  (PyHIaMEHTAJIbHBIX
paziesnon XUMHH npu pELICHUH
npoheCCUOHANIBHBIX 3a/1a4;

NJ1-3.011K-1:Bnaneer:

- HaBBIKAMHM OINHMCAaHUS CBOMCTB BEIIECTB Ha
OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIUX W3
IIEpUOANYECKOro 3akoHa u llepmomnueckon
CHUCTEMBI 3JIEMEHTOB;

- METOJJaMHM W CHoco0aMH  CHHTE3a
HEOPTaHUYECKUX BEIIECTB;

- OIBITOM aHajJW3a M OLEHKHU, MHTEPIpPETAlUU
pe3yJIbTATOB  XUMUYECKUX  DKCIIEPUMEHTOB,
HaOTIOICHUHN U U3MEPEHUH.

NJI-1.0IIK-2:-3HaeT HOPMBI TEXHUKHU
0€30MaCHOCTH MPU MPOBEACHUU XHUMHYECKOTO
AKCIIEPUMEHTA

N/1-2.011K-2:-ymeer IIPOBOJINTh
XUMUYECKUM AKCIIEPUMEHT, coboaast

TpeOOBAHUS TEXHUKH 0€30ITaCHOCTH;
NJ1-3.0I1K-2:-Bageer OnbITOM HPOBEICHUS
XAMHYECKOTO JKCIIEPUMEHTa 10 CHHTE3Y,
aHaNMW3y, W3YYCHUIO CBOWCTB BEIIECTB U
MaTepHaioB, XUMHYECKHUE WCCIICIOBAHUSI C
COOJTIOZICHUEM HOPM TEXHUKHU O€30MaCHOCTH

IloaroroBska k
AK3aMEHY

WJI-1.0TIK-1,1/1-2.OTTK-1,A/1-3.011K-1,1I]]
_1.0TIK-2,WAJ1-2.0TIK-2,11]1-3.0TTK-2




Kontpons CP

WJ1-1.0TIK-1,11]1-2.OT1K-1,11]1-3.0T1K-1,11]]

-1.0I1IK-2,1 1-2.011K-2,1 ]I-3.0I1K-2

KonTakTtHasa
pabora

WJ1-1.0TIK-1,11]1-2.OT1K-1,11]1-3.0T1K-1,11]1
~1.0T1K-2,/]-2.0TIK-2,/]-3.0T1K-2




IosicHUTELHAA 3aNIUCKA

1. Ha3nauenue (ponoa ouenounvix cpeocme. OIlLICHOUYHBIE CPEJICTBA
MpPEeIHA3HAYCHBI IS KOHTPOJISI U OLEHKH O0pPa30BATENbHBIX JOCTHKEHUN O0ydJaroluXcs,
OCBOMBIIINX MPOrpaMMy Y4eOHON TUCIUTUINHBI « Heopranmaeckass Xumus»

2. @DoHO OuUeHOUHBIX CPeOCMmE @K1iouaem KOHTPOIIbHBIE MaTepHallbl  JUIs
MPOBEJICHUsI TEKYIIEro KOHTPOJiA B ()OpME TECTOBBIX 3aJIaHUM, JOKJIAAa-MPE3CHTAINH TI0
POOJIEMHBIM BOIIPOCaM, Pa3HOYPOBHEBBIX 3aJIaHUM, POJIEBOM UTPHI, CUTYAI[MOHHBIX 3aJ]a4
(VKazame uHoe) N MPOMEXKYTOUHOM aTTeCTaluu B (popMe BOMPOCOB M 3aJlaHUU (YKazamv
uHoe) K DK3aMeHy (OuggeperyuposanHomy 3avemy, 3auemy).

3. Cmpykmypa u codepicanue 3a0anuii pa3padoTaHbl B COOTBETCTBUU C paboueit
MPOrpaMMon TUCHUIUINHBI «Heopranuueckass Xumus»

4. Ilepeuenv komnemenyuil, hopmupyemvlx OUCYUNIUHOU

OIIK-1: Cnoco0eH aHaluM3UpOBaTh W HUHTEPHPETUPOBATH PE3YJbTAThl XUMHUYECKUX
HKCIIEPUMEHTOB, HAOIIONEHUN U U3MEPEHUN
HJ]-1.0IIK-1: 3HaeT TEOpPETUYECKUE OCHOBBl XHMHUHU, 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX MPOLIECCOB M HCHOIB3YET UX MPH AHAIM3E U WMHTEPIPETALUH PE3YIHTATOB
XUMHUYECKUX HCCIIEeIOBaHNUN
HJ]-2.0IlIK-1: TlpuMeHSeT METOIbl aHalnW3a M OICHKH Ja0OpaTOPHBIX XUMHUYSCKHX
UCCJIEIOBAaHUN, YMEET HWHTEPIPETUPOBATH PE3YJbTAaThl, IOJYYEHHbIE IPH IPOBEICHUU
XUMHYECKOTr0 KCIIEPUMEHTA U B XOZ€ HAOIIONCHUI
UJ][-3.0lIK-1: Bnageer onbpITOM aHadu3a W OLEHKH, HWHTEPHPETALUN PE3YJbTATOB
XMUMHUYECKHUX IKCIIEPUMEHTOB, HAOIIOACHUI U U3MEPEHUI
OIIK-2: CriocobeH mpoBOIUTH C COOIOACHUEM HOPM TEXHUKU 0€30MacHOCTH XUMHUYECKHMA
AKCIIEPUMEHT, BKIIIOYas CHUHTE3, aHAJU3, U3yYEHUE CTPYKTYpbl M CBONCTB BELIECTB H
MaTepHaJIOB, UCCIEA0BAHNUE MPOLIECCOB C UX YUACTUEM
HJ]-1.0lIK-2: 3naer TpeOOBaHUA HOPM TEXHHKUM O€30MaCHOCTH TMPU MPOBEICHUU
XUMHYECKOI0 HKCIIEPUMEHTA
HJ[-2.0IIK-2: TIpoBOOUT XUMHUYECKUW OKCIEPUMEHT, cOOJofasi TpPeOOBaHUSA TEXHUKH
0€30MacHOCTH
HJ]-3.0lIK-2: VIMeeT oONBIT MPOBEACHUA XUMUUYECKOTO OSKCIEPUMEHTa 110 CHHTE3Y,
aHaJIu3y, W3YUYEHUIO CBOMCTB BEIIECTB M MAaTEpUAJIOB, XMMHYECKUE HCCIECIOBAHUS C
COOJIFOZICHUEM HOPM TEXHUKHU 0€30M1acHOCTU

5. Ilposepka u ouenka pe3yibmamos 6blNOIHEHUA 3A0AHUTL
Or1tenka BeIcTaBIgeTCA B 4-X OQ/JIBHON LIKAJIE:
- «OTIIMYHO», 5 BBICTABIISIETCS B CIIy4ae, €CJId CTyAeHT BhIMOIHUI 84-100% 3ananuii;
- «XOpomIoy», 4 - eclii CTyACHT BhINOTHWI 66-83% 3amanuii;
- «YJIOBJIETBOPUTENILHO», 3 - €CJIA CTYACHT BhINOIHWI 50-65% 3amanuii;
- «HEYJIOBJIETBOPUTENBbHOY», 2 - MeHee 50% 3amaHuil (Mo2ym ykazvleamvcsi uHble WKAbL
npoyeHmos)



denepaibHOE TOCYAAPCTBEHHOE OIOKETHOS 00pa30BaTEIIbHOE YUPEIKICHHE
BBICIIIETO 00pa30BaHUs
«l'opHO-AnTalicKMil TOCY1apCTBEHHBIN YHUBEPCUTET»
kadeapa OMONIOTHH M XUMHH

OueHo4HoOE CPeCTBO « »
10 JUCHUITIINHE HeopraHquCKaﬂ XUMUA

Kpurepumu oneHku:
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