MHWHOBPHAYKH POCCHUU

®enepanbHOe rocy1apcTBeHHOE 0101 KeTHOEe 00pa30BaTe/IbHOE YUYpeKIeHNe BbICIIero
o0pa3oBanust «I'opHO-AnTaliCKUIl rOCy1apCTBEHHbIN YHUBEPCUTET)
(PI'OY BOT'AT'Y, I'AT'Y, I'opHo-AuTaiickuii rocy1apCcTBeHHbIH YHUBEPCHTET)

Oprannyeckass XuMus

pabouas mporpaMma JUCHUTUIUHBI (MOTYJIs)
3akperureHa 3a kadenpoi Kadenpa 6HOTOTMN M XUMHUHU

VueOHblii I1aH 04.03.01_2022_132.plx
04.03.01 Xumus

XUMUSL OKpY>KaloIIeH Cpebl, XUMIYecKas SKCIIepTH3a | HKOJIOTHYEcKasi 0€30IacHOCTh

Kpanudukanus O0axanaBp

®dopma 00ydeHus 0YHas

O01mas TpyLoeMKOCTb 14 3ET

Yacos 1o yueOHOMY IUIaHy 504 Buner KoHTpOIsT B ceMecTpax:
B TOM YMCIIE: JK3aMEHEHI 5, 6
ayIUTOPHBIE 3aHSTHS 348 KypcoBbie paboTsi 6
caMoCTOsTebHAs paboTa 41,5
4acoB Ha KOHTPOIIb 69,5

Pacnpe)lenelme YacoB TUCHUILIMHBI IO CeMecCTpaM

(<Kypc>.<CC:1\l/\III:cCTT§ Ha Kypce>) SG-D 63-2) Hrtoro
Henens 17 5/6 19 3/6
Bun 3ansTuii vII PII vII PII I PII

Jlexun 78 78 52 52 130 | 130
JlaGopaTopHsie 142 142 76 76 218 | 218
KonTtponb camocTosTennbHOM paboThl (7151 CTyCHTA) 4 4 4 4
Koncynbranuu (miis cryneHra) 3,9 3,9 2,6 2,6 6,5 16,5
KoHTtponb camocTosTenbHO# paboThl pu 0,25 0,25 0,25 0,25 05 |0,5
MPOBEJCHUH aTTECTALUH
Koncynpranmm nepen 3x3aMeHOM 1 1 1 1 2 2
HUroro ayn. 220 220 128 128 348 | 348
KonrakrtHas pabora 225,15 | 225,15 | 135,85 | 135,85 | 361 | 361
Cam. pabota 28,1 28,1 13,4 13,4 41,51 41,5
Yacel Ha KOHTPOJIb 34,75 34,75 34,75 34,75 69,5 | 69,5




KypcoBoe npoexTrpoBanue (111 CTyJeHTa)

32

32

32

32

Hroro

288

288

216

216

504

504




TIporpammy cocraBuii(u):

cm.npenooasamens, Kysueyoea O.B.

Pabouast nporpamMma JUCLMILIUHbL

Oprannyeckasi XuMHUsl

paspaborana B coorBercTBuU ¢ PI'OC:
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Pabouas nporpamma yTBepikIcHa Ha 3aceilaHiu Kadeapbl

kadegpa 010JIOTHH U XUMHH
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3aB. kadenpoii [TonpHrkoBa Enena HukoaeBHa



BusupoBanue PII/I niist ucnosiHeHus B 04epeHOM Y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, 00Cyx1eHa U 0100peHa s
ucnonHeHus B 2023-2024 yueOHOM rofy Ha 3aceiaHuu Kadeapsl
Kageapa OHOTOTHH U XMMHUH

[Ipotokomor 2023 1. Ne
3aB. kadenpoii [TonpHukoBa Enena HukonaeBna

Busuposanue PII/I n1iist ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykeHa U 0100peHa st
ucnoaHeHus B 2024-2025 yaeOHOM Toy Ha 3aceAaHuu Kadeapsl
kadeapa 0MOJOTUHM U XUMUH

[Iporokomor 11.04.2024r. Ne 8
3aB. kadenpoii [TonpHukoBa Enena HukonaeBna

BusupoBanue PII/I st ucroiHeHUs B 04epeHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykeHa U 0100peHa s
ucnojHerust B 2025-2026 yueOHOM Toay Ha 3aceqaHuu Kadeapsl
Kadeapa 6MOJOTUM U XUMUH

[Ipotoxomor 2025r. Ne
3aB. kadenpoii [TonpHukoBa Enena HukonaeBna

BusupoBanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykieHa U 0100peHa st
ucnonHeHus B 2026-2027 yueOHOM rofy Ha 3aceiaHuU Kadeapsl
Kadeapa 6MOJOTHH H XUMHH

[Ipotokomor 2026r. Ne
3aB. kadenpoii [TonpHukoBa Enena HukonaeBHa



1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJINHBI

1.1 lleJm: - (1)0pMI/Ip0BaHI/Ie MPOYHbIX 3HaHUI O CTPOCHHH U XUMHUYCCKUX CBOMCTBaX Pa3IMIHBbIX KJIACCOB OPraHUYCCKUX
COeZ[HHeHHﬁ, OCHOBHBIX METOJaX SKCIICPUMCHTA B OpFaHH‘{QCKOﬁ XHUMUH.

1.2 | 3adauu: - npenocraBieHne 0OCHOBHOTO 00beMa HHHOPMAINH O BAXKHEHIIINX KOHIICTIIHAX TEOPETHIECKON OPTaHNIeCKOM
XUMUH;

- U3YYCHUE METOJIOB MOIYYCHUS M XMMUAYCCKHUX MMPEBPAIICHUI OPraHUYECKUX COCTUHCHUHN pa3IMYHBIX KIaCcCOB,
HOBEHIINX METOIOB ONPECIICHHUS COCTaBa, CTPOCHUSI U PEaKIIMOHHOMN CIIOCOOHOCTH OPraHMYECKHUX BEIECTB, OCHOBHBIX
IMyTeH MPaKTHYECKOTO UCIIOJIb30BAHHS OPTaHUYECKUX COCTUHCHUI;

- 3aKperUICHHE TOJTyYCHHBIX 3HAHUH MyTeM KOHTPOJIUPYEMbIX CAMOCTOSTEIbHBIX PA0OT, KOHTPOJIbHBIX PaboT,
KOJJIOKBHYMOB;

- 3aKperUIeHHe ITyTeM J1abopaTopHOro MPaKTHKyMa H3y4aeMOro MaTepHana;

- (hopMuUpOBaHHE OCHOBHBIX HABBIKOB OOpAILCHHS C OPraHMYCCKUMH BEIIECTBAMHE, B TOM YHUCIIC B MIPOIECCAX UX CUHTE3A,
OYHUCTKH U HJCHTH(UKALHH;

- IprOOPETEHUE HABBIKOB KOPIIOPATUBHOTO MBIIUICHHUS U KOMMYHHKATHBHBIX KOMIICTCHIUI ITpHU pabOTe HA CEMUHApPaX U B
MePHO/1 BBITIOJIHEHHS JIAOOPATOPHBIX ONBITOB B IAPE U MUKPOTPYIINaX;

- mprOOPETEHUE HABBIKOB PA3IIMYHBIX BUJOB Ay TUTOPHOW U BHEAYIUTOPHOIN CaMOCTOATEIBHOM paboThI (paboTa ¢
Pa3IMYHBIMUA UCTOYHUKAMK HH(GOPMALMH TIPH MOATOTOBKE K JISKIMSAM, CEMUHAPAM U MPAKTHYECKUM 3aHSATHSM, [IPU
HANKMCaHUH pedepaToB, KOHCIICKTOB, BRITIOJHEHUH TOMAIIIHEH paObOTHI | Jp.).

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |

2.1 | TpeGoBaHus k nNpeaBapUTe/ILHO OJTOTOBKE 00y4al0LIerocs:

2.1.1 | AHanuTH4yecKass XuMUs

2.1.2 [ O3HakoMHUTEIbHAS [IPAKTHKA

2.1.3 | Du3HKO-XMMUYECKUE METO/IBI HCCIIEIOBAHUS

2.1.4 | XuMHU4YeCKU CUHTE3

2.1.5 | CtpoeHnue BemecTBa

2.1.6 | Heopranuueckas Xumust

2.1.7 | Pemenue 3agau

2.2 | JIMCcuUMNJIMHBI ¥ NPAKTHKM, VISl KOTOPHIX 0CBOEGHHE IAHHOI THCIMILINHBI (MO1YJ151) HEO0X0IUMO KaK
npeauiecTByIonee:

2.2.1 | Metoas! ananm3a OMOOrHYECKH aKTHBHBIX BEIIECTB

2.2.2 | BeIcOKOMOIIEKYJISIpHBIE COSTUHEHHSI

2.2.3 | Hayuno-uccnenopatenbckast pabota

2.2.4 [TloaroroBka K MpoLeAype 3aIllUThI U 3aLUTa BbITYCKHON KBanu(hHUKaHOHHON paboTh

2.2.5 | llpenaunnoMHuast mpakTHKa

2.2.6 | XumMHu4YecKre OCHOBBI OMOJIOTHYECKUX TPOLIECCOB

2.2.7 | DU3HKO-XMMUYECKHUE METO/IbI HCCIIEIOBAHUS

2.2.8 | XumMnueckasi TEXHOJIOTUS

229

3. KOMIOETEHIIUY OB YYAIOIIETOCSI, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI U CIIAILIMHBI
(MOJLYJIsT)

OIIK-1: Cnoco0eH aHAJIM3MPOBATH U HHTEPNPETHPOBATH Pe3yabTAThl XUMHYECKHX IKCIIEPUMEHTOB, HA0TI0AeHUii 1
U3MepeHuii

HNI-1.0IIK-1: 3naeT TeopeTHYecKHe OCHOBBI XMMHMH, 3aKOHOMEPHOCTH NMPOTEKAHUSI XHMHYeCKHX NPOLECcCOB H MCIO0JIb3yeT
UX NIPU aHAJIM3€e U HHTePIPETALUHN Pe3y/IbTATOB XMMUYECKHX HCCIeJ0BAHMI

- KiaccupuKanuo, GU3NIECKUe U XUMHYECKHE CBOWCTBA INIaBHBIX KJIACCOB OPIraHUYECKUX COCIMHEHHH;
- B)KHBIE HANPABJIEHHS IPAKTUYECKOTO (IIPOMBIIUICHHOTO) UCTIONB30BaHUS OPraHUIECKUX COCUHEHU;

M A-2.0IIK-1: IlpuMeHsieT MeTO/bI AHAIN32 U OLEHKH J1a00PATOPHBIX XMMHYECKUX HCC/IeJ0BaHMUIi, yMeeT
HHTEePIPEeTHPOBATh Pe3yJbTAThl, I0JIy4YeHHbIE IIPH IPOBeJeHNH XHMUYECKOI0 IKCIIePHMEHTA U B Xo/ie Hab1oaeHnii

YMEET HUCHOJIb30BAaTh IMOJYUYCHHBIC 3HAHUA 00 OPraHNn4CCKNX COCIUHCHUAX B HpaKTPI‘-IeCKOﬁ JCATCIIBHOCTH B KQYCCTBEC CiCHaInCcTa
B 00JIACTH XUMHUHU U TEXHOJIOTUH TOHKOTO OpraHu4eCKOro CUHTE3a,

H-3.0IIK-1: Baageer onbITOM aHAIN32 H OLeHKH, HHTEPIPETALUU Pe3yJbTATOB XUMHYECKHX JKCIIEPUMEHTOB,
Ha0/110eHUii U U3MepeHuii

BJIaJIe€T OCHOBHBIMU HAaBBIKAMH SKCIEPHUMEHTAILHOM PaOOTHI C OPraHMIECKUMHU COSIMHEHUSIMHU (METOIBI OUNCTKH, OTIpEaeIeHe
($U3HIECKUX XapaKTEPUCTHK, YCTAHOBKH M NPUOOPHI ISl TPOBECHNUS] OPTaHWIECKOTO CHHTE3a U T.1.).




OIIK-2: CnocoGeH NpoBOAMTS € c00.II0JeHeM HOPM TeXHHKH 0e30[1aCHOCTH XUMHYeCKHUI IKCIIePHMEHT, BK/II04as CHHTe3,
aHAJIM3, H3YYeHHe CTPYKTYPhI U CBOICTB BEIIECTB H MATEPHAJIOB, HCCJIEJOBAHNE NTPOLIECCOB € HX YYACTHEM

H-1.0IIK-2: 3naeT TpeOOBaHUSI HOPM TeXHHUKH 0e30IIACHOCTH IIPH NPOBeJeHUH XHMHYECKOI0 IKCIIePUMEeHTA

3HAeT MpaBujIa paboThl C XUMUYECKUMH PEAaKTHBAMU, IOCYI0U U JPYTrUM J1abopaTopHBIM 000pyI0BaHKUEM, COOIIIO/Iast IpaBUIa
TEXHUKHU 0€30MaCHOCTH, TPH MPOBEAECHIH XUMHUYECKOTO HKCIIEPUMEHTA 0 MOJTY4YEHHUIO U U3YYEHUIO CBOHCTB OPraHUYeCcKuX
COCIMHEHU I

NA-2.0IIK-2: IIpoBoauT XUMHYECKHUI IKCIIEPHMEHT, c00.1101as1 TPe0OBAHUA TEXHUKH 0€30[1aCHOCTH

YMEET UCII0JIb30BaTh, aJaITUPOBATh U MOACPHU3UPOBATh CTAHAAPTHBIC METOABI U CPEACTBA IOJTYUCHNS, aHAJIU3a U I/I)ICHTI/I(bI/IKaL[I/II/I
OpPraHNu4CCKuX COCHHHCHHﬁ, C YU4CTOM TCXHUKHU 0€30IMacCHOCTH

HA-3.0IIK-2: AMeeT onbIT NPOBeJeHUS XHMUYECKOI0 IKCIIEPHMEHTA 110 CHHTe3Yy, AaHAIU3Y, H3yYeHHUI0 CBOICTB BelleCTB H
MaTepuaJIoB, XUMHYeCKHe HCCIeI0BAHUS € cO0JII0IeHHeM HOPM TeXHUKH 0e30I1aCHOCTH

HaBbIKaMH pa60T1>1 C XUMHUYCCKUMHU pCaKTUBAMU, nocyzloﬁ, 060py}10BaHI/I€M, CO6J'IIO)1&$I IpaBuJia TCXHUKH 6630HaCHOCTI/I, npu
MIPOBEACHUU XUMHUYCCKOI'0 OKCIICPUMEHTA 110 IMOJYUCHUIO U U3YUCHUIO OPTaHUICCKUX COC}II/IHeHI/Iﬁ

4. CTPYKTYPA U COJEPKAHUE JUCIUAIIMHBI (MOY.JIsT)

Kon HanmeHoBaHue pa3fieoB U TeM /BU] Cemectp / | Haco | Komneren- | Jlutepatypa | Uute | Ilpumedanue
3aHATHSA 3aHATHS/ Kvpe 197011 DaKT.
Pa3nen 1. BBenenune B oprannyeckyo
XHMHIO
1.1 PaszButns oprannueckoit xumuu. Pons 5 6 Na-1.0I1K- JIT.1J11.2 2
PYCCKHX YYEHBIX B pa3BUTUU 1 UJ- JI1.3
oprannueckoi xumun. OCHOBHbIE 2.0IIK-1 JI1.4J12.1
TIOHATHSI B OPTaHUYECKON XUMUU: N-3.011K- J12.2J12.3
DneKTpOHHBIE PECTABICHUS B 1 UJ- J12.4J12.5
OpPraHUYECKOW XUMHH: &) XUMUYECKast 1.0IIK-2 J12.6 J12.7
CBSI3b M €€ XapaKTepUCTUKU; O) NA-2.0I1K-
npencrasienne o meronax MO, BC, 2 -
TEOpPHUH PE30HAHCA; B) HJIEKTPOHHBIE 3.0I1K-2

a¢pdextsl (Jad, Mad, apdexr nomus).
OpraHu4eckue peakiMu: cXxeMa peakivy U
MexaHu3M. CriocoObl pa3pbiBa
KOBaJIeHTHOM cBsi3u. Kiaccudukanus
opraHuueckux peakiii (A, S, E,
MeperpyniupoBKu ). DIeKTpoPUIbHBIC U
HYKJICO(QUITbHBIE PEareHTHI.
OHepreTudeckuil Npohuib peakuu.
INoHsATHE O HEPEXOJHOM COCTOSHHU U
MIPOMEKYTOYHBIX YaCTHIAX.
WNurepmenunatsl, [1- 1 [J-KOMITJIEKCHI.
Kunerndeckuii u TepMoanHaMu4IeCcKuit
KOHTPOJIb 33 XOJIOM peakuuu. /Jlex/




1.2 PaszButns oprannueckoit xumuu. Pons Na-1.011K- JIT.1JI1.2
PYCCKHUX Y4YEHBIX B Pa3BUTHU 1 - JI1.3
oprannueckoi xumun. OCHOBHbIE 2.0IIK-1 JI1.4J12.1
TIOHATHUS B OPTaHUYECKOW XUMUH: nJ1-3.0I0K- J12.2J12.3
DJEeKTPOHHbIE MPECTABICHUS B 1 1nAa- J12.4 J12.5
OpPraHUYECKOW XUMHH: &) XUMUYECKas 1.0IIK-2 JI2.6 J12.7
CBSI3b U €€ XapaKTepUCTUKH; O) UJa-2.0I1K-
npencrasienue o meronax MO, BC, 2 UJI-

TEOPHH PE30HAHCA; B) JICKTPOHHBIC 3.0IIK-2
a¢pdextsl (Jad, Mad, apdexr noms).
OpraHn4eckue peakiuu: CXemMa peakluy U
MexaHu3M. CrocoObl pa3pbiBa
KOBaJIeHTHOM cBsi3u. Kimaccudukanus
opraHuueckux peaxiii (A, S, E,
MeperpyninupoBKr ). DIeKTPOoUIbHbBIC U
HYK/1€0()HIIbHBIE PEareHTH.
OHepreTudeckuii mpouib peakium.
ITonsATHE 0 NEPEXOAHOM COCTOSIHUM U
MIPOMEKYTOUHBIX YACTHIIAX.
MNurepmenuatsl, - U [1-KOMIIJIEKCHI.
Kunerndeckuii u TepMoanHaMuIeCcKuit
KOHTPOJIb 33 XOJI0OM peakuu. /J1a6/
Pa3znen 2. Homenkinatypa
OPraHN4YeCKNX COeUHEeHHUIl.

2.1 Buasl HOMEHKIIATYp: TpUBUAIIbHAS, nJ-1.0I0K- JI1.1J11.2
pauuoHaIbHasl, CUCTEeMaTHIeCKas, 1 - JI1.3
skeHeBckas, JIbexxckas. /Jlex/ 2.0I1K-1 JI1.4J12.1

nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 JI2.6 J12.7
UA-2.0I1K-
2 UM-
3.0IIK-2

2.2 Bunbr HomeHknatyp: TpuBHanbHasi, Na-1.0I1K- JIT.1J11.2
panyoHaNbHas1, CUCTEMaTHIecKasl, 1 Ua- JI1.3
JkeHeBcKas, JIbexxckas. /J1a6/ 2.0I1K-1 JI1.4J12.1

UA-3.0I1K- JI2.2J12.3
1 - J12.4 J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
Paznen 3. AiimpaTnyeckue
YIJ1€BOI0POABI
3.1 Ankansr /Jlex/ Na-1.0I1K- JIT.1J11.2
1 - JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 Ua-
3.0IIK-2
32 Ankens! /JIex/ nJ-1.0I0K- JI1.1J11.2
1 NJ1- JI1.3
2.0IIK-1 JI1.4J12.1
UA-3.0I1K- JI2.2J12.3
1 Ua- J12.4 J12.5
1.0IIK-2 JI2.6 J12.7
NA-2.0I1K-
2 UJ-

3.0IIK-2




33 Asnxunsl /Jlex/ UJ-1.0I1K- JIL.1J11.2
1 1UA- JI1.3
2.0IIK-1 JI1.4712.1
NA-3.0I1K- J12.2J12.3
1 - J12.4J12.5
1.0I1K-2 J12.6 J12.7
UJa-2.0I1K-
2 Ua-
3.0I1K-2
3.4 Anxanuens! /Jlex/ Na-1.0I1K- JIT.1 J11.2
1 UJ- JI1.3
2.0I0K-1 JI1.4J12.1
UJa-3.0I1K- JI2.2 J12.3
1 UJ- J12.4 J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UNI-
3.0I1K-2
3.5 Anunuknnyeckue coeaunenus /JIex/ WI-1.0I1K- JI1.1J11.2
1 1UA- JI1.3
2.0IIK-1 JI1.4712.1
NA-3.0I1K- J12.2712.3
1 UJ- J12.4 J12.5
1.0I1K-2 J12.6 J12.7
UJ-2.0I1K-
2 Ua-
3.0IIK-2
3.6 Konnemnius apomarnanoctu /Jlex/ UJa-1.0I1K- JI1.1J11.2
1 UJ- JI1.3
2.0I0K-1 JI1.4J12.1
UJ-3.0I1K- JI2.2 J12.3
1 1UA- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UNI-
3.0I1K-2
3.7 Benzon /Jlex/ Na-1.0I1K- JIT.1 J11.2
1 1UA- JI1.3
2.0IIK-1 JI1.4712.1
UA-3.0I1K- J12.2712.3
1 UJ- J12.4 J12.5
1.0I1K-2 J12.6 J12.7
UJ-2.0I1K-
2 UNI-
3.0IIK-2
3.8 Aunkunbensonsl /Jlex/ WI-1.0I1K- JI1.1J11.2
1 UJ- JI1.3
2.0I0K-1 JI1.4J12.1
UJ-3.0I1K- J12.2 J12.3
1 1UA- J12.4J12.5
1.0I1K-2 J12.6 J12.7
nJ-2.0I0K-
2 Ua-
3.0I1K-2
3.9 ApeHBbI ¢ KOHJEHCUPOBAHHBIMU UA-1.0I1K- JIL.1J11.2
aapamu /Jlex/ 1 Ua- JI1.3
2.0IIK-1 JI1.4712.1
UJ-3.0I1K- J12.2 J12.3
1 UJ- J12.4 J12.5
1.0I1K-2 J12.6 J12.7
NJa-2.0I1K-
2 UNI-

3.0IIK-2




3.10 ApeHbl ¢ HEKOHACHCUPOBAHHBIMHI 4 Na-1.0I1K- JIT.1JI1.2
aapamu  /Jlex/ 1 U1- JI1.3
2.0I1K-1 JI1.4712.1
na-3.0IK- J12.2J12.3
1 U1- J12.4J12.5
1.0I1K-2 J12.6 J12.7
NA-2.0I1K-
2 UA-
3.0I1K-2
3.11 Anxansr /J1a6/ 9 N1-1.0I1K- JIT.1 J11.2
1 UA- JI1.3
2.0IIK-1 JI1.4J12.1
NA-3.0I1K- JI2.2 J12.3
1 UA- J12.4 J12.5
1.0I1K-2 J12.6 J12.7
NI-2.0I1K-
2 N1-
3.0I1K-2
3.12 Aukenst /J1a6/ 9 NA-1.0I1K- JI1.1J11.2
1 U1- JI1.3
2.0I1K-1 JI1.4712.1
na-3.0IK- J12.2712.3
1 UA- J12.4 J12.5
1.0I1K-2 J12.6 J12.7
NA-2.0I1K-
2 UA-
3.0IIK-2
3.13 Asnkanuenst /J1a6/ 9 NA-1.0IK- JI1.1J11.2
1 UA- JI1.3
2.0I1K-1 JI1.4J12.1
NA-3.0I1K- JI2.2 J12.3
1 U1- J12.4J12.5
1.0I1K-2 J12.6 J12.7
NI-2.0I1K-
2 N1-
3.0I1K-2
3.14 Anxunsr /J1a6/ 9 Na-1.0I1K- JIT.1 J11.2
1 U1- JI1.3
2.0I1K-1 JI1.4712.1
na-3.0IK- J12.2712.3
1 UA- J12.4 J12.5
1.0I1K-2 J12.6 J12.7
NA-2.0I1K-
2 N1-
3.0IIK-2
3.15 Anunuknnneckue coeaunerus /J1a6/ 12 N1-1.0I1K- JI1.1J11.2
1 UA- JI1.3
2.0I1K-1 JI1.4J12.1
NA-3.0I1K- J12.2 J12.3
1 U1- J12.4J12.5
1.0I1K-2 J12.6 J12.7
NI-2.0I1K-
2 UA-
3.0I1K-2
3.16 Benzon /J1a6/ 8 N1-1.0I1K- JIT.1 J11.2
1 U1- JI1.3
2.0I1K-1 JI1.4712.1
NA-3.0I1K- J12.2 J12.3
1 UA- J12.4 J12.5
1.0I1K-2 J12.6 J12.7
NA-2.0I1K-
2 N1-

3.0IIK-2




3.17 Aunkundensosnsl /J1a6/ 8 N1-1.0I1K- JI1.1J11.2
1 NJ- JI1.3
2.0IIK-1 JI1.4J12.1
NA-3.0I1K- JI2.2J12.3
1 NJ- J12.4 J12.5
1.0IIK-2 J12.6 J12.7
na-2.0I0K-
2 U1-
3.0IIK-2
3.18 ApeHBI ¢ KOHJEHCHPOBAHHBIMU 4 NA-1.0I1K- JIL.1J11.2
sapamu /J1a6/ 1 UA- JI1.3
2.0IIK-1 JI1.4J12.1
nAa-3.0I0K- J12.2712.3
1 UJ- J12.4J12.5
1.0I1K-2 JI2.6 J12.7
NA-2.0I1K-
2 U-
3.0IIK-2
3.19 ApeHbl ¢ HEKOHACHCUPOBAHHBIMHI 8 Na-1.0I1K- JIT.1JI1.2
sapamu /J1a6/ 1 U1- JI1.3
2.0IIK-1 JI1.4J12.1
NA-3.0I1K- JI2.2J12.3
1 UJ- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nAa-2.0I0K-
2 U1-
3.0I1K-2
3.20 Yrnesonopoast /Cp/ 15,1 | UJ-1.0IIK- JI1.1J11.2
1 UJ- JI1.3
2.0IIK-1 JI1.4J12.1
nA-3.0I0K- J12.2712.3
1 UJ- J12.4 J12.5
1.0I1K-2 JI2.6 J12.7
NA-2.0I1K-
2 U1-
3.0IIK-2
Paznen 4. I'etepoun ksl
4.1 [IaTrunennsle rerepouukinl /JIex/ 2 na-1.0IK- JI1.1J11.2
1 NJ- JI1.3
2.0IIK-1 JI1.4J12.1
nAa-3.0I0K- J12.2J12.3
1 UJ- J12.4J12.5
1.0IIK-2 J12.6 J12.7
NA-2.0I1K-
2 U-
3.0I1K-2
4.2 [ecTuunennsie reTeponukib /JIex/ 2 NA-1.0I1K- JI1.1J11.2
1 UJ- JI1.3
2.0IIK-1 JI1.4J12.1
NA-3.0I1K- JI2.2J12.3
1 NJ- J12.4 J12.5
1.0I1K-2 JI2.6 J12.7
na-2.0I0K-
2 U1-
3.0IIK-2
43 IIsaTrunenHsle rerepouukiisl /J1a6/ 4 NA-1.0I1K- JIL.1J11.2
1 N1- JI1.3
2.0IIK-1 JI1.4J12.1
nAa-3.0I0K- J12.2712.3
1 UJ- J12.4J12.5
1.0IIK-2 J12.6 J12.7
NA-2.0I1K-
2 U-

3.0IIK-2




4.4 [lecTrunennsle rerepourkib /J1ad/ UJ-1.0I1K- JIL.1J11.2
1 - JI1.3
2.0IIK-1 JI1.4J12.1
NA-3.0I1K- JI2.2J12.3
1 Ua- J12.4 J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
4.5 I'ereponukist /Cp/ UA-1.0I1K- JIL.1J11.2
1 NJ1- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 JI2.6 J12.7
UA-2.0I1K-
2 UA-
3.0IIK-2
Pazgen 5. N'anorennpounssognbie
yIJIeBO/I0PO/IOB
5.1 ["amorennpon3BoAHbIE ATKAHOB, AJIKEHOB, NJI-1.0I1K- JI1.1 J11.2
aJIKuHOB. /JIex/ 1 U1- JI1.3
2.0IIK-1 JI1.4J12.1
UA-3.0I1K- JI2.2J12.3
1 Ua- J12.4 J12.5
1.0IIK-2 JI2.6 J12.7
UA-2.0I1K-
2 UJ-
3.0IIK-2
5.2 l"amoreHnpon3BoOAHBIE APOMATUYECKOTO UA-1.0I1K- JIL.1J11.2
psna /Jlex/ 1 Ua- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UA-
3.0IIK-2
53 ["amoreHnpon3BoAHbIE ATKAHOB, AJIKEHOB, NJ-1.0I1K- JI1.1 J11.2
anaKuHOB. /J1ab/ 1 U1- JI1.3
2.0IIK-1 JI1.4J12.1
NA-3.0I1K- JI2.2J12.3
1 - J12.4 J12.5
1.0IIK-2 JI2.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
5.4 l"amoreHnpon3BoAHBIE APOMATUYECKOTO UA-1.0I1K- JIL.1J11.2
psina /J1ab/ 1 Ua- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
UA-2.0I1K-
2 UM-
3.0IIK-2

Pazgen 6. Opranuyeckue coeAMHeHUs
HelepexoHbIX MeTALI0B




6.1 Jlutuiioprannyeckue coennnenus /JIex/ 1 N-1.0I1K- JIL.1J11.2
1 NJ- JI1.3
2.0TIK-1 J11.4712.1
na-3.0IK- J12.2J12.3
1 NJ- J12.4 7125
1.0IIK-2 J12.6 J12.7
na-2.0I0K-
2 U1-
3.0IIK-2
6.2 Maruuii 1 IMTHHOpPraHNYECKHE 1 na-1.0IK- JI1.1J11.2
coenuueHus /JIex/ 1 UJ- JI1.3
2.0IIK-1 JI1.4J12.1
nAa-3.0I0K- J12.2712.3
1 UJ- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I1K-
2 U-
3.0IIK-2
6.3 CoenuHeHus qpyrux metamion /Jlex/ 2 NA-1.0I1K- JI1.1J11.2
1 NJ- JI1.3
2.0TIK-1 JI1.4712.1
na-3.0IK- J12.2J12.3
1 UJ- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nAa-2.0I0K-
2 U1-
3.0IIK-2
6.4 Mertannoprannueckue coeuaeHus /J1a6/ 2 NA-1.0IK- JI1.1J11.2
1 UJ- JI1.3
2.0IIK-1 JI1.4J12.1
nA-3.0I0K- J12.2712.3
1 UJ- J12.4 7125
1.0IIK-2 J12.6 J12.7
nJ-2.0I1K-
2 U1-
3.0IIK-2
6.5 Meranoopranudeckue coenuHenus /Cp/ 4,5 na-1.0IK- JI1.1J11.2
1 NJ- JI1.3
2.0TIK-1 J11.4712.1
na-3.0IK- J12.2J12.3
1 UJ- J12.4J12.5
1.0IIK-2 J12.6 J12.7
na-2.0I0K-
2 U-
3.0IIK-2
Pazpen 7. Hurpocoennnenust
7.1 Hutpocoenunenus anudaruueckoro u 2 Na-1.0I1K- JIT.1J11.2
apomaruieckoro psina /Jlex/ 1 UA- JI1.3
2.0TIK-1 J11.4712.1
na-3.0IK- J12.2J12.3
1 NJ- J12.4 7125
1.0IIK-2 JI2.6 J12.7
na-2.0I0K-
2 U1-
3.0IIK-2
7.2 Hutpocoenunenus anudaruueckoro u 4 NA-1.0I1K- JIL.1J11.2
apoMaTudeckoro psija /JIab/ 1 UJ- JI1.3
2.0IIK-1 JI1.4J12.1
nAa-3.0I0K- J12.2712.3
1 UJ- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I1K-
2 U-
3.0IIK-2

Paznen 8. AMHHBI




8.1 Awmunbl anudurudeckoro psaa /Jex/ 2 UJ-1.0I1K- JIL.1J11.2
1 - JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2J12.3
1 Ua- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
8.2 AmuHbI apomaTudeckoro psja /Jlex/ 2 UA-1.0I1K- JIL.1J11.2
1 NJ1- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UA-
3.0IIK-2
8.3 Awmunbl anudurudeckoro psaa /J1a6/ 4 UJa-1.0I1K- JI1.1J11.2
1 - JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
8.4 AMuHBI apoMaTudeckoro psja /J1ad/ 4 UJa-1.0I1K- JI1.1J11.2
1 NJ1- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 - J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UM-
3.0IIK-2
8.5 Awmunsl /Cp/ 4,5 UA-1.0I1K- JIL.1J11.2
1 - JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 UJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UA-
3.0IIK-2
Paznen 9. A3o- AnazocoenMHeHUs
9.1 A30- u quasocoeauHenus /JIex/ 4 WI-1.0I1K- JI1.1J11.2
1 NJ1- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 Ua- J12.4J12.5
1.0I1K-2 J12.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
9.2 A3o- u muazocoeaunenus /J1a6/ 8 Na-1.0I1K- JIT.1 J11.2
1 Ua- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 UJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UM-
3.0IIK-2

Pa3znen 10. Okcunpou3sBoHbie




10.1 Crmpter /JIex/ nJ-1.0I0K- JI1.1J11.2
1 - JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2J12.3
1 Ua- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
10.2 IIpocTsle 3¢ups! u a-okucH. /JIex/ UA-1.0I1K- JIL.1J11.2
1 NJ1- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UA-
3.0IIK-2
10.3 ®enonbl. Hadronsl. XuHonsl. /Jlex/ UJa-1.0I1K- JI1.1J11.2
1 - JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
10.4 Crupter /J1ab/ nJ-1.0I0K- JI1.1J11.2
1 NJ1- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 - J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UM-
3.0IIK-2
10.5 IIpocTsie 3¢ups! u a-okucu /J1a6/ UA-1.0I1K- JIL.1J11.2
1 - JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 UJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UA-
3.0IIK-2
10.6 ®enomnbl. Hadronsl. XuHoHbI. /J1ab/ UJ-1.0I1K- JI1.1J11.2
1 NJ1- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 - J12.4J12.5
1.0I1K-2 J12.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
10.7 Oxcunpoussoansie /Cp/ UA-1.0I1K- JIL.1J11.2
1 Ua- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 UJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
na-2.0I0K-
2 UM-
3.0IIK-2

Pa3znen 11. KoncyibTanuu




Koucynprauus no aucuumniune /KoHe/

3,9

VJI-1.011K-
1 UJ1-
2.0IIK-1
WJ1-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.011K-
2 UJI-
3.011K-2

Paznen 12. [Ipome:xxyTounast
arrecranus (3K3amMeH)

12.1

ITonroroBka K 3x3aMeny /Jk3aMeH/

34,75

WJI-1.011K-
1 UJ1-
2.0IIK-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJ1-2.011K-
2 UJI-
3.0MK-2

12.2

Kontpons CP /KCPATT/

0,25

WJI-1.011K-
1 UJI-
2.0IIK-1
WJ1-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.011K-
2 UJI-
3.011K-2

12.3

KonrakrHas pabota /KoncOx/

WJI-1.011K-
1 UJ1-
2.0IIK-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJ1-2.011K-
2 UJl-
3.0MK-2

Paznen 13. Ajabaeruabl 1 KeTOHbI

13.1

AJbAETHIBI U KETOHBI aTH()aTHIECKOTO
psna /Jlex/

VJI-1.011K-
1 UJI-
2.0IK-1
WJ1-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.011K-
2 UJI-
3.0l1K-2

JI1.1J11.2
JI1.3
JI1.4]12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7

13.2

ApoMaTHYECKUE alTbICTUABI U
KeToHHI /JIek/

WJI-1.011K-
1 UJI-
2.0lIK-1
WJ1-3.011K-
1 UJI-
1.0IIK-2
WJ1-2.011K-
2 UJI-
3.0l1K-2

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7

133

HenpenenbHbie anbaeruis u
KeToHbI /JIex/

VJI-1.011K-
1 UJI-
2.0IK-1
WJI-3.011K-
1 UJI-
1.OTIK-2
WJ1-2.011IK-
2 UJI-
3.0MK-2

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7




13.4 AJIBICTU/IBI U KETOHBI ATU(PATHIECKOTO 8 Na-1.011K- JIT.1JI1.2
psina /J1a6/ 1 Ua- JI1.3
2.0IIK-1 JI1.4J12.1
NA-3.0I1K- JI2.2J12.3
1 Ua- J12.4 J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
13.5 Apomarudeckue ajabIeruipl 1 4 UA-1.0I1K- JIL.1J11.2
KeToHbI /J1ab/ 1 U1- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 JI2.6 J12.7
UA-2.0I1K-
2 UA-
3.0IIK-2
13.6 Anpneruapl u ketonsl /Cp/ 3,4 UJa-1.0I1K- JI1.1J11.2
1 - JI1.3
2.0IIK-1 JI1.4J12.1
NA-3.0I1K- JI2.2J12.3
1 NJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
Pa3znen 14. KapOoHoBbIe KHCJIOTBI H HX
NPOU3BOIHbIE
14.1 KapOoHOBBIE KUCTIOTHI U UX 4 UA-1.0I1K- JIL.1J11.2
nipou3BoHbIe /Jlex/ 1 Ua- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
nJ-2.0I0K-
2 UA-
3.0IIK-2
14.2 Apomarudeckue u CyabPOKUCIOTHI. /JIex/ 4 UJ-1.0I1K- JI.1J11.2
1 UJ1- JI1.3
2.0IIK-1 JI1.4J12.1
NA-3.0I1K- JI2.2J12.3
1 - J12.4 J12.5
1.0IIK-2 JI2.6 J12.7
nJ-2.0I0K-
2 UJ-
3.0IIK-2
14.3 KapOoHOBBIE KUCTIOTHI U UX 12 UA-1.0I1K- JIL.1J11.2
nipou3BoHbIe /J1ab/ 1 Ua- JI1.3
2.0IIK-1 JI1.4J12.1
nJ-3.0I0K- J12.2712.3
1 NJ1- J12.4J12.5
1.0IIK-2 J12.6 J12.7
UA-2.0I1K-
2 UM-
3.0IIK-2
14.4 Apomarudeckue u CyabPOKUCIOTHI. /J1ab/ 4 UJa-1.0I1K- JI.1J11.2
1 UJ1- JI1.3
2.0IIK-1 JI1.4J12.1
UA-3.0I1K- JI2.2J12.3
1 Ua- J12.4 J12.5
1.0IIK-2 JI2.6 J12.7
nJ-2.0I0K-
2 UJ-

3.0IIK-2




14.5 Kapbonossie kucnotsl /Cp/ 6 UJ-1.0I1K- JI.1J11.2
1 1UA- J1.3
2.0IIK-1 JI1.4J712.1
NA-3.0I1K- J2.2J12.3
1 - J12.4J12.5
1.0I1K-2 J12.6 J12.7
UJa-2.0I1K-
2 Ua-
3.0I1K-2
Pa3nea 15. DnemeHTHI cTEpeOXMMHH.
15.1 OneMeHTHI cTepeoXuMuH. /Jlex/ 14 NA-1.0I1K- JI1.1J11.2
1 UJ- J1.3
2.0I0K-1 JI1.4712.1
UJ-3.0I1K- J12.2J12.3
1 UJ- J12.4 J12.5
1.0IIK-2 J2.6 J12.7
nJ-2.0I0K-
2 UNI-
3.0IIK-2
15.2 DneMeHTHI crepeoxumu. /J1ab/ 12 UJ-1.0I1K- JI.1J11.2
1 1UA- J1.3
2.0IIK-1 JI1.4J12.1
NA-3.0I1K- J2.2J12.3
1 1UA- J12.4J12.5
1.0IIK-2 J12.6 J12.7
UJa-2.0I1K-
2 Ua-
3.0IIK-2
Pa3zngen 16. Okcu-, okco- 1
AMHHOKHCJIOTBI.
16.1 OKCH-, OKCO- K aMUHOKHUCIIOTEL. /JIek/ 10 HJ-1.0I1K- JI1.1 J11.2
1 1UA- J1.3
2.0IIK-1 JI1.4J712.1
UJ-3.0I1K- J12.2J12.3
1 UJ- J12.4 J12.5
1.0I1K-2 J12.6 J12.7
UJ-2.0I1K-
2 UNI-
3.0IIK-2
16.2 OkcH-, 0KCO- 1 aMUHOKHCIIOTHI. /J1ab/ 12 WI-1.0I1K- JI1.1J11.2
1 UJ- J1.3
2.0I0K-1 JI1.4712.1
UA-3.0I1K- J2.2J12.3
1 1UA- J12.4J12.5
1.0IIK-2 J2.6 J12.7
nJ-2.0I0K-
2 Ua-
3.0I1K-2
Pa3nen 17. YraeBoansl
17.1 VYrnesoas! /Jlex/ 10 Na-1.0I1K- JIT.1J11.2
1 UJ- J1.3
2.0I0K-1 JI1.4712.1
UJ-3.0I1K- J12.2J12.3
1 UJ- J12.4 J12.5
1.0IIK-2 J2.6 J12.7
nJ-2.0I0K-
2 UN-

3.0IIK-2




17.2

Vrnesons: /J1ab/

12

VJI-1.011K-
1 UJI-
2.0T1K-1
WJ1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.011K-
2 UJI-
3.011K-2

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
JI2.6 J12.7

17.3

VYraesoas! /Cp/

WJ1-1.01IK-
1 UJI-
2.011K-1
WJ1-3.011K-
1 UJI-
1.0IIK-2
WJ1-2.01IK-
2 UJI-
3.011K-2

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7

Pa3znen 18. KoncyibTanuu

18.1

Koncynpranus no aucuuniaune /Konc/

2,6

WJ1-1.01TIK-
1 UJI-
2.0IK-1
WJ1-3.011K-
1 UJI-
1.0MIK-2
WJ1-2.011K-
2 UJI-
3.0l1K-2

Paznen 19. BoinoJjiHeHHe ¥ 321U TA
KYpPCOBoii padoTbl

19.1

Beinonnenue kypcoBoii padotel /KPIT/

32

WJ1-1.0TIK-
1 UJI-
2.0l1K-1
WJ1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0l1K-2

19.2

KoncynsTupoBanue u 3amnmra KypcoBoit
pabotsl /KCPC/

VJI-1.011K-
1 UJI-
2.0TIK-1
WJ1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.011K-
2 UJI-
3.011K-2

Paznen 20. IIpome:xyTounast
aTrecranus (3K3amMeH)

20.1

ITonroroBka K 3x3aMeny /Jk3aMeH/

34,75

WJ1-1.0TIK-
1 UJI-
2.0MK-1
WJ1-3.011K-
1 UJI-
1.0MIK-2
WJ1-2.011K-
2 UJI-
3.011K-2




202 | Kontpons CP /KCPATT/ 6 0,25 | W-1.01IK- 0
1 UJI-
2.0T1K-1

WJ1-3.011K-
1 UJI-
1.0TIK-2

WJ1-2.011K-
2 UJI-
3.011K-2

20.3 Konrakrnas pabora /KoHcOK/ 6 1 na-1.0IK- 0
1 UAO-
2.0IIK-1
nJ1-3.0I1K-
1 UAO-
1.0IIK-2
na-2.0IK-
2 UN-
3.0IIK-2

5. ®OHJ OHEHOYHBLIX CPEJACTB

5.1. IlosicHuTEeILHAS 3aNIMCKA

®oHI OLEHOYHBIX cPencTB GOPMHUPYETCS OTACTBHBIM JOKYMEHTOM B cOOTBETCTBUH C [TonoskeHneM o GoHIe OLEHOUHBIX CPEICTB B
T'opHo-AnTalickoM rocyapCTBEHHOM YHHBEPCUTETE

5.2. OueHo4HbIe CpeACTBA /ISl TEKYLIEro KOHTPOJIs

5.3. Tembl nucbMEHHBIX PadoT (3cce, pedpepaThbl, KypcoBble padoThI U AP.)

5.4. OueHo4HbIE CPeACTBA IS MPOMEKYTOYHOI aTTeCTallUK

ITepedens BonpocoB k 3k3ameny (1 cemectp)

1. CBoiicTBa H30JMPOBAHHBIX ATOMOB. ATOMHBIC PAUYCHI (KOBaJCHTHBIC, METAIUTMYCCKIE). Y CJIOBHBIC HOHHBIC PAIUYCHI.
DHeprus HOHU3AIUH, CPOJICTBO K JeKTpoHy, OO0, cTeneHh OKUCICHUS.

2. Karanus, ero BUJbI: TOMOT€HHBIN, T€TEPOTCHHBIN, MUKpOreTeporeHHbIi. [IoHsaTHE 00 HHrHOUTOpaXx.

3. MBC u rubpuausaius opourtaneii. BareHTHoe cocTosiHUE aToMa.

4. TUmbl KPUCTAJUIMICCKUX PEIICTOK: aTOMHBIC, MOJICKYJISIPHBIC, MOHHBIC H METAJUTMYEeCKHE. TBeplIbie PaCTBOPHIL.
Hectexnomerpuueckne coennHeHus. 5. [leproAnIHOCTh W3MEHEHHS CBOWCTB MPOCTHIX BEIIECTB IO TPYIIAM U IEPHOIaM.
OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHUS aTOMOB DJICMCHTOB IIABHBIX M MOOOYHBIX MOITPYIIIT

5. Meton monekynspHbix opoutaneit (MO). Meton JIKAO-MO. CessbiBatoniue u pazpoixisttoniue MO. XuMudeckas
cBs3b B yactunax H2, H2, H2 ¢ no3unuit MBC u MO.

6. [Tpupoaa xumudeckoit csizu ¢ Touku 3peHus TKII. XapakrepucTruka pa3audHbIX MeTo10B. HoMeHkIaTypa
KOMILICKCHBIX COCIHMHCHUIA.

7. Bomoponnas cBs3b. MexxMasieKyIsipHas ¥ BHYTPUMOJIEKYJISIPHAs BOZOPOIHAS CBSI3b.

8. OcHOBHBIE XapaKTEPUCTUKU XUMUUECKOU CBS3U: JIMHA, YHEPTHsl, HAIIPABJICHHOCTb. BaleHTHBIN yroJi. J{umonbHbIi
MomeHT. KoBasieHTHas cBs3b. JIokamm3oBaHHAs U AETOKATM30BAHHAS CBA3b.

9. CocTaB ¥ 3MEKTPOHHOE CTPOCHUE MOJICKYJIBI BOJIbL. XapaKTEePUCTHKA BOJOPOTHON CBSI3U. AHOMATIHH (HPU3UICCKUX
cBOMCTB BOJbI. CTPYKTYpa KUIKON U TBEPAOH BOJIBI, BOAOPOIHAS CBS3b.

10. Ilpupona XUMHUYECKOM CBSI3U B KOMIUIEKCHBIX COeIMHEHUsIX. PaccMOTpeHune ee ¢ mo3uuil MeToia BaJICHTHBIX CBSI3EH.
11. BapuanTsl nepuomuieckoi cucteMbl. CTpYKTypa KOPOTKOTO BapHaHTa neproandeckoii cucreMsl /.M. Menneneesa.
OCOOCHHOCTB YJICKTPOHHOTO CTPOCHHS ATOMOB JIEMEHTOB IJIaBHBIX U MOOOYHBIX MOITPYIIIL.

12. CBoiicTBa H30JUPOBAHHBIX ATOMOB. ATOMHBIEC PaJNyChl (KOBAJICHTHBIC, METAIUTUIECKHUE). Y CIIOBHBIC HOHHBIE PaTUYCHI.
13. DHeprus MOHU3ALUU,CPOJCTBO K IEKTPOHY.

14. [- u [1- MoNeKyJIIpHBbIE OpOUTAIN, KaK JTMHEHHAss KOMOUHAIIHMS aTOMHBIX OPOHUTAIICH.

15. Cxemsl monexyn 02, 02, O2 nopsaoK CBA3H, ATHHA CBSI3U, SHEPIHs CBA3HU.

16. MI3MeHeHe aTOMHBIX PaIuyCOB, OTCHIIMAIOB HOHU3AIMH U BEJIUYMH CPOJICTBA K DIICKTPOHY B IPYIIIAX U
noArpymnmnax. Bropuanas nepuoginaHOCTb.

17. TO]/]. NoHoOOMEHHBIE peakiy B pacTBOPAx JIECKTPOJIUTOB.

18. Oxcuapl, TaJoreHUAbl, THAPUIBI U Ipyrue OMHAPHBIC COSTUHEHSI B IIEPUOINICCKON CHCTEME. 3HAUCHNE
MEPUOIUYCCKOTO 3aKOHA B Pa3BUTHH XUMHUYCCKON HAYKH.

19. Tunponus coneit. MexaHnu3m ruaposinsa. Pasnmuanble cirydan THIpoan3a cojieil. CTerneHb 1 KOHCTaHTa THAPOJIN3a.
[onsitue 06 akBaKHCIOTAX.

20. Bugsr aTtoMHBIX opOuTanei — s, p, d, f. OcHoBHOE, BO30yXIeHHOE COCTOSHUS. BhIposkaeHHbIe cocTosiHUS .EMKOCTH




3JIEKTPOHHBIX CIIOCB.

21. 'oMoHyKJI€apHbIE JBYXaTOMHbBIE MOJIEKYJIBI 251eMeHTOB 1 1 2 nepuonos. Cxemsl MO a1 Havyana U KOHIA 2 NepUoa.
Ocobennoctu mosiekyn B2 u O2.

22. OkucnuTenu, BoccranoBuTenu. J{Ba Mmerona cocrapnenust OBP.

23. Kucnotsl, ocHOBaHUs, colu B cBeTe TO/]. MexaHN3M pacTBOPESHHS BEIIECTB C PA3TUIHBIM THIIOM XUMHYECKOH CBSI3H.
24. CymHOCTb peaklni OKUCIEHU-BOCCTaHOBIEHUs. OKuciuTe u, BocctanoBurenu. Tunsl OBP.

25. HoMmeHKIIaTypa ¥ H30MepHsl KOMIUIEKCHBIX COeTMHEHUH.

26. XuMunyeckas CBsI3b B TOMOSAEPHBIX ABYXaTOMHBIX MoJeKynax snemeHToB Il nepuoaa ¢ nosumuit MBC u MO.

27. OCHOBHOH, KUCJIOTHBIN, aM(pOTEPHBIN THIT TUCCOMHUAIINN THIPOKCHIOB. 3aBUCUMOCTD XapaKTepa IUCCOIMAINN OT
HOJISIPHOCTH CBSI3H B MOJIEKYJIE.

28. CpenHue, KUCIbIE M OCHOBHBIE coiii. CMeIIaHHbIe U ABOMHBIE comi. HOMEHKIaTypa colieit M X CTPYKTypHBIC
(hopmyubL.

29. HacpimaemMocTh KOBaJIEHTHOH CBsi3u. KOBaJIGHTHOCTh aTOMOB 3J1eMEeHTOB 1, 2 1 3 meprooB. X MakcuMaltbHas
KOBaJICHTHOCTb.

30. KucinoTsl, X CTpYKTYpHBIE (GOPMYJIIBI, KIIACCU(PUKALINSI, HOMEHKIIATYpa, TIOIyYeHHE U MPUMECHEHNE.

31. DieKTpOHHOE CTPOCHUE ATOMOB 3JIEMEHTOB IIEPBBIX TPEX MEPUOJOB s, p, d, f — cemeiicTs. [lepronnuHoCTh CTpOCHMS
3JIEKTPOHHBIX 000JIOUEK.

32. Cony, HOMEHKJIATYpa, CBOMCTBA, MOJIy4eHue, IpruMeHeHne. CTpyKTypHbIe (POPMYJIIBI COJICH.

33. I'ubpuau3anus aTOMHBIX opOuTasield. THuIbl ruOpuInu3anuy.

34. 'mppokcuasl. HomeHnkiiatypa, cTpoeHne, CBOMCTBA, MOJTy4YEHHE, TpUMEHEHHE. AM(POTEPHOCTS.

35. CocTaB ® 2JIEKTPOHHOE CTPOEHUE MOJIEKYJIBI BOABI. XapaKTePUCTHKA BOIOPOIHOHN CBsA3H. DU3NIECKUE B XUMHUCCKHE
CBOMCTBa BOABL. P0JIb BOJBI B OMOJIOrMYECKUX Mpoleccax.

36. XapaKTepuUCTHKa OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COSAMHEeHNNH. HOMEHKIIaTypa HEOPraHMIECKUX COSTMHECHU.
Knaccudukanus clio)HbBIX BELIECTB MO COCTaBY M ()yHKIMOHAILHBIM IIPU3HAKAM.

37. TernoBoit > PeKT XUMUIECKON peaknu. DK30TepMUIEcKas U SHA0TEpMHUUECKas peakiuu. TepMoanHaMuuecKue
mapaMeTpHl.

38. Meron MonekyisipHbix opoutanein (MMO). dusnueckas unest Metona. CBA3BIBAIOIINE U PA3PBIXJIIOIINE
MoutekyJsipHbie opouTamm. MO mns F2,02, N2.Cxema u3MEHEHHS TTOPSIIKA CBSI3U, SHEPTUU CBS3H, JUIMHBI CBSI3W B JTAHHBIX

MoOJIeKyJax.
39. HomeHKIIaTypa ¥ H30MEpHsl KOMIUIEKCHBIX COSTUHEHUH.
40. Buzbl aToMHBIX opOutaneii — s, p, d, f. OCHOBHOE, BO30YKICHHOE COCTOSHHUSL. BrIpoxKa€HHbBIE COCTOSIHUSA.

EMKOCTH 5MeKTPOHHEIX CIIOEB.

41. Xapakrepuctuka quranjon. IIpupona XuMuueckoi CBA3U B KOMIIIEKCHBIX CO€AMHEHMIX ¢ mo3uuuit MBC.

42. Atom Bomoposa. KBaHToBBIE UHCIa Kak TapaMeTphl, ONMPEACIIAIONIne BOJHOBYIO pyHKIHIO. [ TaBHOE KBAHTOBOE YHCIIO
(n), opburansHoe (1), maranTHOE (ms), ciuHOBoOE (S). [TonsiTHE 0 BoHOBOM ypaBHenuu Llpenunrepa. KBangpar BoiaHoOBO#
(hyHKIMK KaK IUIOTHOCTH BEPOSTHOCTU. PaguansHoe U yTIoBoe pacipe/iesieHie BOIHOBOM IIIOTHOCTH B aTOME.

43. PacTBOpuMOCTh TBEpABIX BellecTB. HachllieHHbIE U epeHAaChIIEHHbIE pacTBOPhL. KpucTraniusanus u3 pacTBOPOB.
CriocoObl BEIpaKEHHUsT KOHIICHTPAIIUH PacTBOPOB.

44. MaccoBasi 103151 paCTBOPEHHOTO BelecTBa (B %). XapaKkTeprcTHKa KOHLEHTPAIIMH PACTBOPOB TI0 MX IUIOTHOCTH.
MonspHasi, HOpManbHasl, MOJISUTbHAS  KOHIICHTPAIIHH.

45. KopnyckyasipHO-BOJIHOBOH Jyanu3M 31eKTpoHa. YpaHeHue [Inanka. CnekTpbl aTOMOB.

46. MexaHn3M mporiecca pacTBopeHus. TernoBoi 3 dekT pacTBopenus. SIBneHue conpBatanuy. YdeHne MeHaeiaeesa o
pacTBOpax.

47. Monens atroma o Tomcony. OnbiTel Pesepdopaa. [Tnanerapras Moaens aToMa U IOCTyJ1aTel bopa, mpoTtuBopeuuns
MOJIEJNN.

48. KoBanentHas cBs3b. KBaHTOBO-MeXaHUUIeCKHE METOBI ee TpakToBkH. MBC. ®usnyeckas uaest merona. CpaBHEeHHE
MBC u MO JIKAO. Cxema obpazosanus monekyn CN, CO, O2, ¢ nosuuuit MBC 1 MMO.

49. BapuaHTbl IOCTpOSHUS TIEpHOAUEcKOi crucTeMbl. CoBpeMeHHast GOpMYIHPOBKA TIEPHOINIECKOTO 3aKOHA.
ITepuonn4HOCTb U3MEHEHUSI XUMHUECKUX CBOUCTB 2JIEMEHTOB. BTOpHUHa NepHoANYHOCTS.

50. CupHbIe 1 citadbie 31eKTponuThl. CTeneHp aucconnanuy. OakTophl, BIHASIONINE HA CTENCHD AUCCOHAIIHH.

51. [onsarue o XuMHYECKOM CBs3U. [IBa MexaHU3Ma 00pa30BaHUs KOBAJICHTHOM CBsi3U. CBOWCTBA KOBAJICHTHOM CBSI3U:
HACHIIAeMOCTh, HAIIPaBJICHHOCT, MOJISIPU3YEMOCTb. J{UITOTEHBIIT MOMEHT.

52. SlnepHble peakuuy U NMpeBpalicHue XUMHYECKHUX JIEMEHTOB. VIcKycCTBEHHas! paJInOaKTHBHOCTh. «MeUyeHble aTOMBI» U
UX IpUMCHEHHE.

Bomnpocs! k 9x3ameny (2 cemectp)

1. Bogopoa. U3otomel Bogopoaa. BasieHTHBIE BOBMOKHOCTH aTOMa M XapaKTepHbIE CTENEeHU OKUcieHus. dusndeckue u
XMMHUYECKHE CBOICTBa ITPOCTOTO BelecTBa. BogopoaHas CBsi3b, NPUUMHBI €€ 00pa30BaHus, CIIOCOO OIMCaHMUS.

2. O0mras xapakTepucTHKa S - 3JeMeHTOB. [l{enodHble U meaoqHo3eMeNbHbIe MeTauTbl. CTPOCHHE AIEKTPOHHBIX
000JI04€K aTOMOB, IOTEHIMAJIBI HOHU3AIMH, CPOACTBO K JIEKTPOHY.

3. Kucnopon B mpupone. M3oToms! kucnopoaa. BaseHTHBIE BO3SMOXXHOCTH aTOMa W XapaKTePHBIE CTETICHH OKHUCIICHUS.
Monekyna O2. [TapamaraeTsm KHCJIOpoa. AJNIOTPONUs KHCiIopoa, 030H. O30H B aTMocdepe.

4. Bogopoasusie coequaeHus | u 2 rpymi . oHHBIe THAPUABL. PO MIETOYHBIX U MIETOYHO3EMENbHBIX METAIIOB.
Crabunmzanus H- .

5. CocrostHHE KHCIOpOoa B €ro coeauHeHmsX. OKcuapl U uxX knaccudukanus. [Iepokcuapl 1 nepoKcuIHas TPyIIHPOBKA.




Honst O2-, 022, 02-, O3-. CynepoKCcHIbl, 030HU/IbI, UX B3aUMOJCHCTBHE C BOJIOMH.

6. Oxcunpl MIETOYHbIX MeTaUI0B. POPMBI, YCTONUMBOCTL, XUMUUYECKHE CBOMCTBA OKCUAOB. [lepokcuabl, CynepoKCuabl,
O30HU/IBI METOYHBIX METAIUTOB. OKCHIBI M IEPOKCHUIBI MIETT0YHO3EMENbHBIX METAIIIOB.

7. OcoOCHHOCTH XUMHH 3JIEMEHTOB-HEMETANIOB. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI04EK aTOMOB, IIPUJIAIOLIHE
3JIeMEHTaM HeMEeTaJIMYeCKHe CBOicTBa. MI3MeHeHNe TPOYHOCTH M KPATHOCTH CBSI3U DJIEMEHT-3JIEMEHT B PSIY SJI€MEHTOB-
HEMETaJIOB OOp - YriepoJ - a30T - KUCJIOpo/ - pTop — HEoH.

8. Xumus 61aropogHsIx MeTamuioB. OCOOEHHOCTH CTPOCHHS JICKTPOHHBIX 000JI0YEK aTOMOB, UX BaJICHTHBIE

BO3MOXXHOCTH. DTOPU/IBI KCEHOHA, IyTH UX MOJYYCHUS U XUMHUYCCKHE CBOMCTBA. [IpHpoaa XMMHYECKUX CBsI3ei OJIaropoIHBIX
ra3oB.

9. Ilonyyenne HeMeTawioB. [IpuMeHeHNe TPOCTHIX BEIECTB U CIIOKHBIX COSIMHEHNH, 00pa30BaHHBIX HEMETAIJIAMH, B
MIPOMBIIIJICHHOCTH M CEIECKOM XO3SIHCTBE.

10. OcobeHHOCTH XMMUH DJIEMEHTOB INIaBHBIX IMOATPYII 2 neproja. [luaroaibHOE CXOACTBO KUCIOPOAa U XJI0pa, bopa u
KpeMHHS, OCpIIITHS U aMOMUAHUS. BTopudHas mepruoandHOCTb.

11. Onementst VII A moarpynmsl. ["anorenst. O0mas xapakreprctuka rpymibsl. CoeJuHEHHs ¢ BOIOPOAOM. MeToabl
TIOTY9YeHUS M (PU3WUIECKIEe CBOWCTBA raJIOTeHOBOIOPOIOB. KHCIIOTHBIE M OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIC CBONCTBA,
peaKkumMoHHast ClIOCOOHOCTb.

12. Xumus mepexoaHbIx djaeMeHToB. O0mas XxapakTepucTHKa MePeX0HbIX AIeMeHTOB. OCOOCHHOCTH CTPOCHHS aTOMOB d-

u f-anemenToB. OpOUTaNBHBIE PalyChl, SHEPI'MH HOHHU3ALMH, CPOACTBO K JIEKTPOHY. MHOr0o00pa3ue CTeneHeil OKMCISHUS.
OTnU4YHs OT 3JIEMEHTOB TJIABHBIX ITOATPYTIIL.

13. OcobenHocTH coearHEHMH (hTopa U foaa ¢ KUcIopooM. Peakiuu okcu0B ¢ BOA0H. OKCOKUCIIOTHI FaIOTCHOB:

CTPOCHHE MOJIEKYJI, XHMHYECKHE CBOMCTBA, METOIBI NOTYUYCeHHUS. TepMoAnHAMHUYIECKast HEYCTOWIHBOCTh OOJBITHHCTBA
OKCOKHCIOT. OCOOCHHOCTH XJIOPHOW M HOAHOW KUCIIOT.

14. CxonCcTBO M pa3nudme 3JIEMEHTOB IIEPBOTO, BTOPOTO U TPETHETO NEPEXOAHBIX PsA0B. JIaHTOHOMIHOE CHKATHE.

15. OkucIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMH TAJIOT€HOB U UX COeIUHEHUH. B3aumoelicTBue rajJoreHoB ¢ BOJOH,
KHCJIOTaMH U IIEIOYHBIMHU PaCTBOPaMHU.

16. Cxannuii, TuTaH, BaHaaMi U X aHanord. OO0Inas XapakTepucTUKa 3J1eMeHTOB. CTPOCHHE aTOMOB, BO3MOXKHBIC

CTETICHN OKHCIICHUS B COCTUHCHUSX.

17. Onementsl VI A moarpynmsl. XanskoreHsl. O0mias XxapakreprcTika rpynisl. CTpoeHHe 3JeKTPOHHBIX 000J104eK
aTOMOB, IOTEHIIHATBI HOHU3AIINH, CPOJCTBO K JIEKTPOHY. BajeHTHBIE BOZMOKHOCTH aTOMOB M XapaKTepHBIE CTCIICHH
OKHCIICHHS.

18. Ioarpynna xpoma. OO0Imas xapakTepucTHKa 31eMeHToB. CTpOeHHE aTOMOB, BO3MOJKHBIE CTEIIEHH OKHMCIICHUS B
coenuHeHusX. HanGonee xapaktepusie crenenu okucnenus: Cr(I1I), Mo(VI), W(VI). XpomoBas kuciora, XpoMaThl 1
6uxpomatsl. MHoroo6Opasue komruiekco Cr(I1I).

19. Xanpkorensl. O0mIas xapakTepUCTHKA OKCHJIOB: CTPOCHHE MOJIEKYII, XapaKTep CBA3H, YHepreTuka. [lomyduenne u
xumuueckue ceorcTBa okcuoB X02, XO3. Kucnotet H2X03 u H2XO04: ctpoeHue MoseKyl, XHUMUYECKUE CBOMCTBA, METOIbI
nosrydeHust. OCOOEHHOCTH CEJICHOBOW M TEJTYPOBOU KHCIIOT.

20. X¥Mus 31€MEHTOB MOATPYIIIBI CeJIeHa

21. I'anorenunpl. DOPMEI CYIIECTBOBAHUS U CTPOCHHUE MOJIEKYJI. METOIBI MOJIYICHUS U XUMHIECKHUE CBOMCTBA.

YHukansHas uHepTHOCTh SF6. B3aumopeiicTBue ranoreHu10B ¢ Bogoi. OKcoraaoreHuasl.

22. XuMus 3JIEMEHTOB MOATPYIIIHI MBIIIbSKA.

23. Dnementsl V- A moxrpynmnsl. O0mmas xapakrepuctrka rpymmsl. [Ipocteie BemecTBa, amutorponus. Oco0eHHOCTH a30Ta.
XUMHYECKUE CBOMCTBA.

24. busiiepHbIC U MONUSICPHBIC COSAUHCHHS XpoMa. XPOMOBasi KHCJIOTa, XPOMAThI M JuXpoMaThl. 130- u
TeTEePOMNOIMKICIOTH MOJIHOICHA M Bob(paMa 1 BX MPon3BoAHbIe. KOMITIIEKCHBIE cOeTMHEeHNS. AKBa- M THIPOKCOKOMIUIEKCEI.
Muoroo6pasue kommiekcos xpoma (I11).

25. T'anorenunasl DeMeHTsl VA moarpynmbel.  O0mias xapakTepucTuka, GopMbl U CTPOCHHE MOJIEKYIL. [ aoreHuapl a30Ta.
Tpu- 1 nenraranorenusl pochopa U ero aHajaoros. Merozp! MojydeHus 1 XMMUYECKHE CBolicTBa. B3aumoeiictBue ¢ BO1oM.
B3anmopeticTBre rajJoreHna0B ¢ okcuaaMu. OKCOTaIoTeHUIbI.

26. XuMHsi BOZHBIX PACTBOPOB. Y CTOHYMBBIC KATHOHHBIE M aHHOHBIE ()OPMBI. Y CTOHYMBOCTH KAaTHOHOB Mn2+ B BOIHBIX
pacTtBopax. MapranieBas kuciaota. OKUCIHTEIbHBIE CBOMCTBA MEPMAaHTaHAT-HOHA. Y CTOMYNBOCTH Mpon3BOAHBIX perwus (VII).
KomnnexcHble coeiuHEHMSL.

27. Onementsl IV A monrpynmsl. Obmias xapakTepucTruka rpynmbsl. [IpocTeie BemnecTBa, amutoTponus. Heopranudeckast
XUMHS yriiepoaa. Anmas, rpadut, kKapOUHbI, KapOUIbl METAJUIOB, OKCUJIBI yIiiepoaa (CTPOCHUE U CBOWCTBA).

28. XKeneso, ko6anbT, HUKeNTh. OOIIas XapaKkTepUCTHKA AIeMEeHTOB. CTpOSHHE aTOMOB, BO3MOXHBIE CTETICHH OKHUCIICHHS B
coequHeHUX. [IoHKEHNE BBICIINX M XapaKTEPHBIX CTCTIICHEH OKUCIICHUS 110 CPABHEHUIO C IMOTPYIIION MapraHIa.

29. I'anoreHUIbI ¥ OKCOTANIOTeHUABI yriepoaa. Cepoyriepon u Ipyrue coeaAnHeHns ¢ cepoil. CoequHeHMs ¢ a30TOM: ITHAaH,
JMIMAaH, CAHIIIbHAS KuchoTa. [{[nanoBas 1 M301MaHOBAst KUCIOTHI. THOLMAHOBAsK KUCIIOTA.

30. Xene3o, kobanbT, HUKENb. IIpocThIe BemecTBa: Ppu3ndecKkre n XUMUUECKHEe CBOMCTBA. PoJIb jkerne3a u ero CIiaBoB B
ucropuu nuBmwin3anui. COBpeMEHHBIC IPUMECHEHUS METAIJIOB TPUAJIBI XKelle3a U CIUIABOB HA X OCHOBE.

31. KpemuaueBbie KHCIOTH M cHITHKATBL. OKCO- M THAPOKCONOHBI aHAIOToB KpeMHH. CoJi 0JI0Ba M CBUHIIA, HIX
pacTBOpuMOCTh M ruaponu3. ['anorenuapl. O0mas xapakTepucTrka, opMa u CTPOCHUE MOJICKYIL. JIu- U TeTparajJoreHu Ibl, HX
YCTOWIUBOCTb, METOIBI TTOJIYICHUS U XUMUYECKHe CBOWCTBA. B3aumonelictBue ¢ Bogoi. OkcoraaoreHuIbI.

32. KomrutekcHble coenuHeHMs. OKUCIUTEFHO-BOCCTAHOBUTEb-HbIE cBoticTBA KoMIuiekcoB Fe(Il) u Fe(IIl), Co(Il) u Co
(IIT). MuoTOO0Opa3ue U YCTOHIMBOCTH KOMIUIEKCOB C DJIEKTPOHHOHN KoHpuUTypanueh d6. InockokBaapaTHbie H OKTadIpUIECKIE
KOMILJICKCHI HUKEJIS.

33. DOnementsl 111 A noarpynmsl. O6mias xapakrepucTika rpynnsl. CTpoeHHe JIEKTPOHHBIX 000JI0YEK aTOMOB,




TIOTEHIIMAIBI HOHU3AIHNHU, CPOJCTBO K 3IeKTpoHyY. [IpocThie BemecTBa. XUMUS aTIOMHHUS.

34. TInatuHOBBIC MeTayUTBl. O0IIas XapaKTePUCTHKA AIeMeHTOB. CTPOCHUE aTOMOB, BO3MOXKHBIC CTCIICHH OKHCIICHHS B
coeauHeHusx. [Ipocrteie BeniecTBa. [IpudyrHBI BHICOKOM MIOTHOCTH U TYTOIIABKOCTH. XUMHUYECKass UHEPTHOCTh. [lepeBos B
pacTBOp OJIArOPOJHBIX METAILIOB.

35. BaxHeiime OMHapHBIE COSTUHEHHS: OKCHIBI, TAIOTEHUIBI, XaJIbKOTCHU/IBI.

36. Coequnenusi ¢ BogopoaoM. bopan n nubopan. @opmMsl u ctpoeHue Moseky. TpexneHTpoBble
3JIEKTPOHHOIS(DUIIUTHBIC CBSA3H B MOJICKYyJIaX OOpaHOB.

37. KomrutekcHble coeinHeHMs. Pa3HOOOpa3ue KOMIUIEKCHBIX COCTUHCHUN TIATHHOBBIX METAJUIOB M €r0 MPUYUHBI.
ITnockokBaapaTHbIe KOMIUIEKCHI TIaTHHEI (1) 1 OKTasAprdeckne KOMIUTEKCH TIaTuHbl (IV).

38. Kucnotsl 60pa. Merta-, Tetpa-, oprodopatsl. ['uapaTHbie GOpPMBI OKCHIIOB aTFOMHHUS M €r0 aHAIOroB. AM(OTEPHOCTH
ruapokco@opM. AmoMuHATEL. OKCHIIBI U THIPOKCHUIBI TalUTHA. Y cToHIuBOCTh coenuuenuit T1 (I).

39. Menp, cepedpo, 30m0To. OOIIIast XapaKTepUCTHKa 3JIeMeHTOB. CTPOCHHE aTOMOB, BO3MOYKHBIC CTCIICHU OKUCIICHUS B
coenuHeHUsX. Criennduka 0 HO3apATHBIX HOHOB ¢ KoH(puryparueit d10. Xumust BOIHBIX pacTBOPOB. OKHCIUTEIHHO-
BoccraHoButenbHbIe cBoiicTBa Cu (I) u Cu (1), Au (I) u Au (III). KoMIuiekcHbie COeIMHEHUSL.

40. T'amorenuapr 111 A moarpymmel. OO01iast XapakTeprucTHKa, (OPMBI CYIIECTBOBAHUS U CTPOCHHUE MOJIEKYITL.
JumMepusanuy TpUranoreHua0B. MoHoranoreHuabl. MeTobl MoMy4YeHHs TajJoreHUIO0B, XapaKTepHbIe cBoWcTBa. [ uaponus
TaJIOTEHHUJIOB.

41. Jlanranounsl. O0mmas xapakrepuctuka. OcCOOCHHOCTH CTPOCHHUS aTOMOB, IIPUYUHBI CXOJICTBA JJIIEMCHTOB, BO3MOKHBIC
cocrostHus okucienus. Coxepikanue B mpupoje. Paznencaue sneMeHToB. OU3MUYECKUE U XUMHUUECKUE CBOMCTBA IPOCTHIX
BEIIIECTB.

42. BzaumoeicTBrE KUCIOpOAa ¢ BOAOPOJOM. MeXaHu3M peakuuu Boopoaa ¢ kuciaopoaoM. CoequHeHHs KUCIOpoa ¢
BOJIOPOJIOM: THAPOKCHII, BOZa, IEPOKCH Bofopoaa. Tepmmdeckoe i (POTOXUMHUYECKOE pa3iioskeHre Bobl. [lomydenne u cBOWCTBa
nepokcua Bogopoaa. H202 kak OKUCITUTENb U KaK BOCCTAHOBUTEIb. [IprMeHeHHe IEPOKCH A BOAOPOAA.

43. Axtuaounabl. O6miast xapakTepuctuka. OCOOEHHOCTH CTPOSHHS aTOMOB, CPaBHEHHE C JIaHTaHOWIaMU. Pa3zHooOpa3me
cocrostHul okucienus. Coaepikanue B mpupojic. PalnoaKTHBHBIC CEMEWCTBA TOPUS, YpaHa U aKTHHHS. SIepHbBIC peakiuu U
CHHTE3 DJIEMCHTOB.

44. AtomapHbIii BOIOPO/, €ro MOJYyYCHHE U PEaKIIMOHHAs CTIOCOOHOCTh. KoBaneHTHBIC coequHenus Bogopoaa. Mousr H+
u H- , ux B3aumoeiicTBue ¢ Bofoi. BogopoaHast cBs3b, IPUINHBI €€ 00pa30BaHuUs, CTIOCO0 OTIHCAHMS.

45. OcoOEHHOCTH XMMHH 3JICMEHTOB-MeTaLIOB. [Ipeodnananre CBOMCTB 3JIEMEHTOB-METAILIOB Y MPEICTABUTEICH MEPBHIX
rpynm [eproanaeckoit cucremsl JI.1.MenneneeBa (MeTAITMIECKOE COCTOSIHUE MMPOCTHIX BEIIECTB, KATHOHHAS (QYHKIIHS B
CJIOKHBIX COCIMHCHUSAX). MUHUMAIIbHAS YHEPT U MOHU3AIMH aTOMOB JIEMCHTOB-METAIIJIOB.

46. CocTostHEE KHCTIOpOoia B €ro coenuHeHMsIX. OKCHIBI U UX KiaccupuKanus. [lepokcuabpl U IepOKCUIHAS TPYIIITUPOBKA.
Honwt 02-, 022, 02-, O3-. CynepoKkcuibl, 030HUIbI, UX B3aUMOJACHCTBHE C BOJIOM.

47. Knaccudukaiys mpoCThIX BEMIECTB - METAJUIOB TI0 UX PU3NISCKUM M XUMUYECKHM CBOWCTBaM. MeTayuimdeckas u
KOBAQJICHTHAs CBsI3b B MeTajuiaX. OCHOBHBIC CTPYKTYPHBIC TUIIBI METAJLIOB: KyOudeckas (IpUMHUTUBHAs, 00BEMHO- U
TpaHeIeHTPUPOBAaHHA), TeKCAarOHAJIbHAS CTPYKTYpA.

48. BnusiHue 3JIEKTPOHHOTO CTPOCHUS M U3MCHEHUS pa3MEPOB aTOMOB B TPYIIIAaX HAa MPOYHOCTh M TUI XUMHYCCKON CBSI3U
B BKHEHIINX KIIaccax CIOKHBIX COSANHEHHH (THAPUIBI, OKCHIIBI, TAITOTSHHU/IBI).

49. Kap6ouuiel. CTpyKTypa U 3JICKTPOHHOE CTpOocHUE KapOoHMoB. [IpaBuio 3¢ ekTuBHOro aTOMHOTO HOMEPA.
ITonyuenwne, puzndeckre 1 XUMUIECKUE CBOWCTBA.

KPUTEPHUU
OLICHKM OTBETA CTYJIEHTa Ha dDK3aMeHe Mo aucuuiuinHe «Heopranudeckas XUMHUs»

- OIICHKA «OTJINYHOY BBICTABIISICTCS CTYICHTY, ECIIH:

* JaH MOJIHBIHN, Pa3BEPHYTHIA OTBET Ha TCOPETUYCCKUE BOMPOCHI OMieTa, MoKa3aHa COBO-KYITHOCTh OCO3HAHHBIX 3HAHUI
0 IUCIUIUTHHE, JOKA3aTEIFHO PACKPBITHI OCHOBHEIE ITO-JI0KEHHUS BOIIPOCOB;

* B OTBETE MPOCIIEHKUBACTCS YETKAsl CTPYKTYpa, JIOTHYECKAs OCIEA0BATEIbHOCTh, OTpa-Kakoulasi CyIIHOCTh
PacKphIBaEMBIX ITOHITHH, TEOPHIL, IBICHUH, NCTIOIb3yeMBIE TIPH OT-BETE MPUMEPHI, HIUTIOCTPUPYIOT OCHOBHBIE TEOPETHIECKUE
MOJIOXKEHUS;

* OTBET U3JI0XKEH JINTEPATYPHBIM S3BIKOM C MICTIOIF30BAHHEM COBPEMEHHON TEPMHUHOJIOTHH IT0 HEOPTaHUUECKOW XMMUH;
* IPEJICTABIICHO MPABIIILHOE PEUICHUE MPAKTHYECKON 3aauu OUIICTa;

* CTYJCHT AaeT OTBETHI HA JOTIOJIHUTEIFHBIE BOTIPOCHI, IIOKA3BIBAIONINE BCECTOPOHHIE CHCTEMaTHIECKIE U TITyOOKHe
3HAHU 110 BCEM pasJiesiaM Y4eOHOH MPOrpaMMBbI, @ TAKXKE [0 OCHOBHBIM BOIPOCAM, BHIXOISIIIM 32 €€ MPEIIEIIbI;

* MOTYT OBITH JOITYIICHBI HEJOYETHI B OTIPEICICHUH TOHATHH, HAITMCAaHUN XUMHIECKIX (OPMYIN U YpaBHEHUH peaKiui,
WCIPABIIEHHBIE CTYJIEHTOM CaMOCTOSTENIBHO B IPOLIECCE OTBETA.

- OLIEHKA «XOPOIIO» BBICTABIISIETCS CTYIEHTY, €CIIH:
* JaH MOJHBIHN, Pa3BEPHYTHIA OTBET Ha TEOPETUIECKHE BOIIPOCH! OMIeTa, MOKa3aHO YMEHHE BEIICIHUTE CYIIECTBCHHBIC U
HECYILIECTBEHHbIE TPU3HAKHU, TPUUHMHHO-CIICJICTBEHHbIE CBSI-3U;

* OTBET YETKO CTPYKTYPHPOBAH, JIOTHUCH, U3JIOKCH JTUTEPATYPHBIM SI3BIKOM C HCIIONIB30-BaHUEM COBPEMEHHOM
TEPMHUHOJIOTUH 110 HEOPTAHUYECKON XUMUH;

* IPEJICTABIICHO PEIICHUE MPAKTHICCKOH 3a/1a4n OWIIeTa, JEMOHCTPUPYIOIIee TOHUMAaHNE OCHOBHBIX MIPUHIIAIIOB U
3aKOHOM HEOPraHUYECKOH XUMUWU;

* MOTYT OBITH JOITYIICHBI 2-3 HETOYHOCTH WM HE3HAYNTEIbHBIE OIIMOKH, HCIPABICHHBIE CTYICHTOM C IIOMOIIBIO




nmpenogaBaTelIs.

- OLICHKA «Y/IOBJICTBOPUTEIIbHOY» BHICTABISICTCS CTYACHTY, E€CITHU:

* JaH HEJIOCTATOYHO MOJHBIA U HEJJOCTATOYHO Pa3BEPHYTHIA OTBET Ha TEOPETUYCCKHEC BO-IIPOCHI OMIICTa;

* JIOTHKA U TI0CJIeI0BATEIbHOCTh U3JI0)KEHHS UMEIOT HapyIICHUS,

* IOMYIICHBI OIIMOKU B PACKPBITUU TOHATHH, YIOTPEOJICHUN TEPMUHOB;

* CTY/ICHT HE CIIOCOOEH CaMOCTOSITENILHO BBIICIUTD CYNIECTBEHHbBIE U HECYIIECTBEHHbIC NPU3HAKK M TPUYUHHO-
CJICJICTBEHHBIC CBSI3U, B OTBETE OTCYTCTBYIOT BBIBOJIBL;

* pedueBoe opopMIICHHE TPEOyET MONPABOK, KOPPEKIINH;

* peIICHHE MPAKTUYECKON 3ajaun OnieTa He IPEICTABICHO WIM UMEET TPYObIC PUHIIU-TTHATBHBIC OITUOKH;

* CTY/ICHT HE MOXET MCIPABUTh JOIMYIICHHbBIE OMIMOKH, 1a)Ke C MOMOIIBIO NPEI0IaBaTENs.

- OIICHKA «HEYIOBJIETBOPHTEIHHOY BBICTABIIACTCS CTYICHTY, €CIH:

* OTBET NPEACTABISIET cO00 pa3pO3HEHHbIE 3HAHUS C CYIIECTBEHHBIMH OIIMOKAMU 110 TEOPETHYECKUM BOIIPOCAM;
* IPUCYTCTBYIOT ()parMEHTAPHOCTh, HEJIOTHIHOCTD N3JIOKCHHS,

* CTY/ICHT HE OCO3HAET CBSI3b 00CYXIaeMOTr0 BOIIPOCa 110 OMJIETy C JPYTMMHU OOBEKTaMH AMCLUILUINHGI;

* OTCYTCTBYIOT BBIBOJBI, KOHKPETH3ALUS M JJOKA3aTEIbHOCTD U3JI0KEHUS;

* pedb HerpaMOTHas;

* pemIeHne NPaKTHIEeCKOH 3ajaun Onera He MPEACTaBICHO WIM UMEET TPYObIe IPHUHIN-TTHATBHbIE OITHOK;

* IONIOJIHUTENBHBIC U YTOUHSIOIINE BOIIPOCHI IIPENOAaBaTe sl HE IPUBOJAT K KOPPEKIIMU OTBETA CTY/ACHTA.

17031

* OTBET Ha BOIIPOC MOJIHOCTBIO OTCYTCTBYET;

501858

¢ OTKa3 OT OTBCTA.

6. YHEBHO-METOJMYECKOE U UTH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JiUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue WsnarensctBO, TOA Dn. anmpec
JI1.1 [PeyroB O. A, Kypu A. |Opranuyeckas XuMus: y4eOHUK: B 4-X 4acTsIX Mocksa: BHHOM.
JI., byrun K. I1. JI3, 2012
JI1.2 |PeyroB O. A, Kypu A. | Opranuueckast Xumusi: y4eOHHUK: B 4-X 4acTAX Mocksa: BUHOM.
JI., Byrun K. I1. JI3, 2012
JI1.3 | Peyros O. A., Kypu OpraHnyeckasi XuMust: y4eOHUK: B 4-X 4acTsIX Mocksa: BUHOM.
AJL, byrun K.I1. JI3, 2010
JI1.4 |PeyroB O.A., Kypn Opranudeckast XUMUS: y4eOHUK: B 4-X 4acTsX Mocksa: BHHOM.
AJL, Byrun K.II. JI3, 2011
6.1.2. lono/iHUTeIbHAS JIUTEPATYpa
ABTODBI, COCTaBUTEIHN 3arnaBue WsnarenscTBO, TOA Dn. anmpec
JI2.1 | TpaBens B.O. Oprannyeckas xumust. T.1: B 2-X T.: yueOHOE Mocksa: UKI]
rocobue 11 By30B Axanemkaura, 2006
JI2.2 | TpaBens B.O. Oprannueckas xumusi. T.2: B 2-X ToMax: Mocksa: UKI]
yueOHoe nocobue Jis By30B AxanemkHura, 2006
JI2.3 | UBanoB B.I'., ['eBa COOpHHUK 33124 U yIPaXHEHUH 110 Mocksa: Axkanemus,
O.H., T'aBepoBa FO.T"., OpraHUYecKON XUMHH: ydyeOHoe ocoOue At 2007
Byxanmos B.I'. BY30B
J12.4 | Benobdopomos B.JL., Oprannyeckas xumust. Ku.1. OcHoBHO# kype: B | MockBa: poda,
3ypabsu C.3., Jly3un 2-X KHUTax: y4eOHHUK JJIsl By30B 2008
[n op.] AIL,
TroxaBkuHa H.A.
JI2.5 | TrokaBkuHa H.A., Oprannueckas xumus. Ka.2. CneunanpHbIIT Mockaa: [Ipoda,
3ypaosu C.3., KypC: B 2-X KHHMTax: Y4eOHHK Ui BYy30B 2009
benobopomos [u np.]
B.JI., TiokaBkuna H.A.
JI2.6 | AprembeBa H.H., PykoBOACTBO K 1a00pPaTOPHBIM 3aHATHSM IO Mocksa: [Ipoda,
beno6oponos B.JI., OPTaHUYECKOH XMMHH: yueOHOE TocoOue AT 2003
3ypabss [u ap.] C.3., BY30B
TrokaBkuHa H.A.




ABTODBI, COCTaBUTEIHN 3arnaBue H3parenbcTBO, TO

On. agpec

JI2.7 | Anucumona H.A. IIpousBoaHbIE YIIEBOAOPOJOB: yueOHOE I'opHo-Anraiick: http://elib.gasu.ru/index.ph
nocobue PUOTAI'Y, 2009 p?
option=com_abook&view
=book&id=477:proizvodn
ye-
uglevodorodov&catid=7:c
hemistry&Itemid=165
6.3.1 IlepeyeHs NporpaMMHOro odecnedeHust

6.3.1.1 | Kaspersky Endpoint Security ans 6usneca CTAHAPTHBIN

6.3.1.2 | MS Office

6.3.1.3 | MS WINDOWS

6.3.1.4 | SAnunexc.bpaysep

6.3.1.5 | LibreOffice

6.3.1.6 | NVDA

6.3.1.7| PEJ OC

6.3.2 [lepeyenb HHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | MexBy30BCKasl 3JIeKTpOHHast OubnuoTeka

6.3.2.2 | DnexktpoHHO-O0nbIHOTEUHast cuctema [PRbooks

6.3.2.3 | baza nanHbIX «DneKTpOoHHAs OMOIHOTEKa ['OpHO-ANTaliCKOTO TOCYJApPCTBEHHOTO YHUBEPCHTETA)

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

r[po6neMHa$1 JICKIUA

8.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIA)

Homep ayauropun

Hasznauenue

OcHOBHOE OCHAIlleHHE

421 Al

JlaGopaTopust OpraHuIeCcKOr XUMHH.
YueOHast ayTUTOpUS s IPOBEICHUS
3aHATHH JEKIIMOHHOTO THIIA, 3aHATHI
CEMHHAPCKOT0 TUIIA, KypCOBOTO
MIPOCKTUPOBAHMS (BBITIOTHEHHS KyPCOBBIX
padoT), rPyNIIOBBIX U UHIUBUAYAIBHBIX
KOHCYJIbTAITUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTaluu

Pabouee mecTo npenoaasarens. [locagounblie MecTa IIst
oOyy4aromuxcs (10 KOJIMYECTBY 00Y4aIOIInXCs).
YyeHnugeckas J0CKa, XUMUIECKHE PEaKTUBBI, XUMIYECKast
MOCY/1a, BEITSDKHBIC CHCTEMBI, PUOOP TSI IEPErOHKH, BECHI,
WHBEHTapPh ISl 00CITY>)KHBaHHS YI€OHOTO 000Dy I0BAHYIS,
MIOJIKH JJIsl XpaHEeHHs y4eOHOTO 000pyA0BaHUS

219 Al

KomrsrotepHslii kiace. YueOHast ay 1uTopust
JUTS TIPOBEICHUS 3aHATHI JIEKIIHOHHOTO
TUMA, 3aHATHH CEMHUHAPCKOro TUIIA,
KypPCOBOTO MPOEKTHPOBAHMS (BBIITOTHEHHS
KYpPCOBBIX pa0OT), FPyNIOBBIX U
WHIVBHUIYaJIbHBIX KOHCYJIBTAHNH, TEKYIIETO
KOHTPOJISl U IPOMEKYTOUHON aTTeCTalluu.
[Tomenienne a1t CaMOCTOSTEIEHON pabOTHI

Pabouee mecto npenonaBatens. [locamounbie MecTa Jyis
o0yJaromuxcs (Mo KOJIWIECTBY 00yJaIOIIUXCs).
Kommnbroteps! ¢ qoctynoM B MHTEpHET

423 Al

JlaGoparopust PU3UKO-XUMUIECKIX METOIOB
ucciaeo0BaHui. YueOHast ay JuTOpHs JJIst
MIPOBEACHUS 3aHATHH CEMUHAPCKOTO THIIA,
KypCOBOTO IIPOEKTHPOBAHMS (BHITIOTHEHHS
KYPCOBBIX paboT), TPYIIIOBBIX U
WH/IMBUYaTbHBIX KOHCYIbTAIIUI

Pabouee mecTo mpenogasarens. [locagounsie Mecta
oOyy4aromuxcs (10 KOJIMYECTBY 00Y4aIOIINXCS).
Kon6onarpesarens [19-4130, aBroxomoaunsauk Wellton,
KOMIUIEKC npobonoarroBku «Temoc-akcniepece», HP metp-
moHoMmeTp Dkcriept 001-30, Beckl mabopatopusie BJITO,
kanopumetp kcnept — 001K, kommnexc
BosbTamIiepomerpuaeckuii CTA, koMIuiekc ako-TecT BA-
WO TSK.MET, TiepeMenuBaromiee yctpoicTro LS — 110,
nedb My(enbHas, Tpruoop sl ONpPEACTICHUS TEMITCPATYPhI
IJIaBJICHUS, clieKTpodoToMeTp, Tepmodans 15 — 4300,
XpoMmoTorpad, mkag cyxoKapouHbIi, IKCIIPECC-aHAIU3ATOP
BIIAXKHOCTH. XUMHYECKUE PEaKTHBBI, XUMHUYECKas Iocyia




407 Al Y4eOHass XUMHUKO-IKOJIOTHIECKast Pabouee mecTo mpenogasarens. [locagounsie Mecta

nabopatopus. YueOHas ayIUTOPHsI IS oOyuaromuxcs (110 KOJUYeCTBY 00ydJaromuxcs). Becsr
MIPOBEACHUS 3aHATUH CEMHUHAPCKOTO THIIA, naboparopusie BJITD, X0I0uIbHUK, TUCTHILIATOP, 30HT
KYpPCOBOT'O MPOCSKTUPOBAHUS (BBITOIHCHUS BBITSDKHOMN, KOMIUICKC CIIEKTPOMETPUYCCKUN JIJISI I3MEPCHHUS
KypPCOBBIX PaboT), IPYIIIOBBIX U aKTHUBHOCTH IraMMa-U3JIy4aioluX HYKIHI0B, HACOC
WHIUBUAYAIBHBIX KOHCYIbTAUN BaKyyMHBIW, CHCTEMa KaIMIULIPHOTO 3NieKkTpodopesa Kamenpb

-105M c nepekiogaeMon OJIPHOCTHIO, CUCTEMA
MHUKPOBOJIHOBasI « MUHOTaBp-2», Gypbe-CIIEKTOMETD
nHppakpac-ap1it DCM2201, crieKTpoMeTp aTOMHO-
abcopOmonnsii KBAHT-2 AT. XuMuueckue peakTuBhl,
XUMHUUecKas Tocyza

9. METOAUYECKHUE YKA3AHUA UIAA OB YYAIOIIUXCS IO OCBOEHUIO JTUCITUIIJIMHBI (MO LY JISI)

MeTO)II/I‘IeCKI/Ie YKa3aHus 110 OCBOCHUIO JUCHUIIIINH (Mo/:[yneﬁ)

Jlekuyu, ¢ OZHOW CTOPOHBI — 3TO OJIHA U3 OCHOBHBIX (JOPM YUCOHBIX 3aHATHI B BBICIINX YYSOHBIX 3aBEICHUSX, TPEACTABIISIONIAs
co0oif crucTeMaTH4ecKoe, MOClIeI0BaTeIbHOS YCTHOE U3JI0KEHUE MPENOAaBaTeNIeM ONPEACICHHOTO pa3jieia KOHKPETHOW HayKH HITH
yueOHOM AUCIUILTUHEIL, C IPYToi — 3T0 0cobast popmMa caMocTosATeNIbHOIM paboThl ¢ yueOHBIM MaTepuaioM. JIeKIHs He 3aMeHsIeT
co00#i KHHUT'Y, OHA TOJIPKO MOATAJKUBACT K HEil, PACKPBIBASI TEMY, IPOOJIEMY, BBIACIISS [JIABHOE, CYIIIECTBEHHOE, HA YTO CICAYET
00paTHTh BHUMAHHE, YKa3bIBACT IIYTH, KOTOPHIM HYXKHO CJICHA0BaTh, JOOMBAsCH NIyOOKOTO IIOHUMAHUSI [IOCTABICHHON MPOOIeMBI, a
He o01Iel KapTHUHBI.

PaboTa Ha JEKIUH — 3TO CIIOKHBIN MPOIECC, KOTOPBI BKIIOYACT B ce0sI TAKUE HIEMEHTHI KaK CIYIIAHHE, OCMBICICHUE U COOCTBEHHO
KOHCHEKTUpOoBaHHe. JIJIsl TOTO, 4TOOBI JISKIVSI BBIMOIHUIIA CBOE Ha3HAYCHUE, BAXKHO MOATOTOBUTHCS K HEH U €€ 3aIUCH elle 10
MpUX0/a MpernogaBartelis B ayAuTopuio. be3 3Toro nanpHeiiliee BOCIPUATHE JCKIUK CTAHOBUTCS CIIOKHBIM. JICKIIUS B YHHBEPCUTETE
paccuuTaHa Ha TOATOTOBICHHYIO ayIUTOpHIO. [IpenoaBaTenp u3naraet 000l BONPOC, OPUSHTUPYSICH HA T€ 3HAHHS, KOTOPBIS
JIOJDKHBI OBITh y CTY/ICHTOB, YCBOMBIINX MaTepHal BCEX MPEABIAYIINX JSKIHH. BaKHO HayInTHCSI CITyIIATh PEOaBaTelisi BO
BpEMs1 JICKLHH, OACPKUBATh HEIPEPHIBHOC BHUMAHHE K BBICTYAOIIEMY.

OpnHako, OJHOTO CITyIaHus HexoctarouHo. Heo6xoanmo (hUKCHpOBaTh, 3aMHUCHIBATH TOT IIOTOK HH(OPMAIIMH, KOTOPBI cooOImaeTcs
BO BPEMsI JICKI[Y — HAYIHThCS BECTH KOHCIEKT JICKINH, T1e (POPMYIHPOBAIHCH Obl HanbOIee BaXKHbIC MOMEHTBI, OCHOBHBIE
MOJIOXKEHHUS, N3J1araeMble JISKTOpOM. [IJisi BeIeHHsT KOHCTIEKTA JICKIMHU CJIeyeT UCIOIb30BaTh TETPaib. BeleHne KOHCIEeKTa Ha
JIMCTOYKAX HE PEKOMEHIYETCs, HOCKOIBKY OHU HE TaK YIOOHBI B HCIIOJIb30BaHUU M 4acTO TepstoTcs. [Ipu opopMIICHHH KOHCTIEKTa
JIEKIUH HEOOXOIMMO OCTABJISATH MOJISL, TIE CTYJCHT MOXKET 3alUcaTh CBOU COOCTBEHHBIC MBICIIH, BO3HUKAIOIIHE TapalieIbHO C
MBICIISIMH, BBICKa3aHHBIMH JIEKTOPOM, @ TAKXKE BOIIPOCHI, KOTOPBIE MOT'YT BOSHHKHYTH B IIPOLIECCE CIYLIAHHS, YTOOBI OJIYIUTh HA
HHX OTBETBI IIPH CAMOCTOSTEIILHON MPOPabOTKE MaTepHaia JICKIUH, IPH U3yICHUH PEKOMEHJOBAHHOW JIUTEPATYPHI HIIH
HEMOCPEACTBEHHO Yy MPEMogaBaTess B KOHIe JeKiui. COCTaBIssi KOHCIICKT JICKIUH, CIIEyeT OCTABILITh 3HAYUTEIbHBIA HHTEPBAI
MEXIY CTPOUYKaMH. DTO CBA3aHO C TEM, YTO UHOT/Ia BO3HHKAET HEOOXOIMMOCTh BIIHCATh B IEPBOHAYAIBHBIA TEKCT JICKLUH OJJHY I
HECKOJIbKO CTPOYEK, UMEIOIINX IPUHIMITHATIBHOE 3HAYCHHE M OYEPIHYTHIX U3 APYTUX UCTOYHUKOB. PaccTOSHHE MEXIY CTPOKAMHU
HEOOXOIMMO TAKOKE IS MOTYCPKUBAHUS CIIOB WM LIENIBIX TPYIII CJIOB (TaKoe MOAYSPKUBAHUE BHI3BIBACTCS HEOOXOAUMOCTHIO
MIPUBJICYb BHUMaHHE K TAHHOMY MECTY B TEKCTE IIPH MOBTOPHOM uTeHHH). OOBIYHO TOTYEPKUBAIOT ONMPEACICHHS, BHIBOIBI.

Taxoke BaKHO HOJIHOCTHIO 03 BCSIKMX M3MCHEHHUI BHOCHTD B TETPAIb CXEMBbI, TAOIHUIIBI, YEPTEKHU U T.IL., €CIIM OHU MPE/ITOTAral0TCs
B JieKuu. J[yist TOro, 9T00BI COBMECTUTH MEXaHHYECKYIO 3aIUCh C OYTH JOCIOBHBIM (DHKCHPOBAHHEM HanOOIIEe BaYKHBIX
HOJIOXKEHHUIT, MOXKHO HCIIOJIBb30BAaTh CHCTEMBI YCJIOBHBIX COKpalICHU. B mepByro ouepeb COKpANIAIOTCs JIMHHBIC CIIOBA U TE, YTO
HOBTOPSIIOTCS B PEYH JIEKTOPa Yamie Beero. [Ipr 3TOM caMo COKpaIeHHE TODKHO OBITH 10 BO3MOKHOCTH KPATKUM.

CemuHapckue (mpakTuueckue) 3ausatus CaMocTosTeNnbHas padoTa CTYASHTOB MO MOJrOTOBKE K CEMHHAPCKOMY (TIPaKTHYSCKOMY)
3aHATHUIO IOJDKHA HAYNHATHCS C 03HAKOMIJICHHS C TIAHOM CEMUHAPCKOTO (MPAKTHYECKOT0) 3aHITHI, KOTOPBIHA BKIIOYAET B ceOs
BOIIPOCHI, BHIHOCUMBIEC Ha 00CYKICHHE, PEKOMEH/IAIIMH 0 TIOATOTOBKE K CEMUHAPY (MPAKTHUECKOMY 3aHSTHUIO), PEKOMEHAYEMYIO
JaUTepaTypy K Teme. V3ydeHue Matepuaia cieyeT HaqaTh ¢ IPOCMOTPa KOHCIIEKTOB JIeKInil. BOoCCTaHOBHB B MaMsITH MaTepHall,
CTYJCHT IPUBOAUT B CHCTEMY OCHOBHBIC [IOJIO)KEHHS TEMBI, BOIIPOCHI TEMBI, BBIICISISI B HEH INIABHOE U HOBOE, HA YTO 00paIlagoch
BHHUMaHHE B JICKIUH. 3aTEM CJICyeT BHUMATEIIBHO IPOYUTATh COOTBETCTBYIOLIYIO IJIaBY yUeOHHUKA.

st ©osee yriryOIeHHOrO U3Y4eHHUsI BOIIPOCOB PEKOMEHIYESTCsI KOHCIICKTHPOBAHIE OCHOBHOW H IOTIONHUTEIBHOM JINTEPATyPBL.
Yurasi peKOMEHOBAHHYIO JINTEPATYpPY, HE CTOUT [IACCHBHO NPHHUMATH K CBEACHUIO BCE HAIIMCAHHOE, CIICAYCT aHAJIU3UPOBATH TEKCT,
JIyMaTh HaJl HUM, 9TOMY CIIOCOOCTBYIOT 3aIUCH IO X0y YTEHHUS, KOTOPBIE MPEBPAIAIOT YTCHUE B MPOLIECC. 3aIUCH MOTYT BECTHCH B
pa3nMYHOM (popMe: Pa3BEPHYTHIX M MPOCTHIX IUIAHOB, BBITUCOK (TE3MCOB), aHHOTALUIA U KOHCIICKTOB.

TTono6pas, oTpaboTaB MaTepuai U YCBOMB €ro, CTYACHT JOJDKEH HaYaTh HEMOCPEICTBEHHYIO TIOATOTOBKY CBOETO BBICTYILUICHHUS HA
CEeMHHAPCKOM (IPAKTHYECKOM) 3aHATHHU ISl 4€r0 CIACAYET POAyMaTh, KaK OTBETHTh Ha KaXKIblil BOIIPOC TEMBI.

ITo kaxxoMy BONpocCy IJIaHa 3aHITUH HE00X0AUMO OATOTOBUTHCS K YCTHOMY co001eH 0 (5-10 MUH.), ObITh TOTOBBIM MPUHSTH
ydacTue B 00CYKACHUH U JOTIONIHEHUH JIOKJIJI0B ¥ COOOIEHUH (10 5 MUH.).

BeicTyuieHHE Ha CEMUHAPCKOM (TIPAKTHYECKOM) 3aHSITHH J0DKHO YAOBJICTBOPSTH CICAYIOIMM TPEOOBAHMSIM: B HEM H3JIaratoTCst
TEOPETHYECKUE TIOAXO/IbI K pacCMaTpUBAEMOMY BOIIPOCY, ACTCS aHAIN3 IPUHIIMIIOB, 3aKOHOB, IOHATHI 1 KaTETOPHIi;
TEOPETHYECKUE TIOIIOKECHUSI OAKPEIUIAIOTCS (haKTaMH, IPUMEPAMH, BBICTYIJICHHE TOJDKHO OBITh apryMEHTUPOBAHHBIM.

CamocrosTenbHas paboTa 00y4aroIuxcs — 3TO IUIAHUpyeMast ydeOHasi, y4eOHO-UCCIIeI0BaTENIbCKAs, HAYYHO-HCCIIEI0BATEIbCKAS
paboTa, BBIMOTHAEMAas: BO BHEAYAUTOPHOE BPEMs 110 33JaHHIO M IPU METOANYECKOM PYKOBOJICTBE MPEIoIaBaTelis, HO 0e3 ero
HEMOCPEACTBEHHOTO YYaCTHSL.

O0BeM caMOCTOATENLHOM paboThl onpenenseTcs yueOHbIM MIIAHOM OCHOBHOM Mpo(deccHoHaIbHOM 00pa30BaTeIbHO MPOTPaMMBI




(OIIOIT), paboueit mporpaMMoit TUCIUTUTUHBI (MOTYJISE).

CamocrosTenbHas paboTa OPraHu3yeTcs: i IPOBOUTCSI € LENbI0 POPMHUPOBAHUS KOMIIETSHIIN, TOHUMAEMbIX KaK CIOCOOHOCTD
MIPUMEHSTH 3HAHWSI, YMECHUS U IMYHOCTHBIC KAUeCTBa [UIS YCISITHON MPAaKTHISCKON ESITEIbHOCTH, B TOM YUCIIE:

- hopMUpPOBaHUs YMEHHUI MO MOKCKY U UCTIOIB30BAHUIO HOPMATHBHOM, TPAaBOBOM, CIPABOYHOMN H CIICIIHABLHO JTUTEPaTyphI, a
TaKOKe IPYTHX UCTOYHUKOB UH(OPMALIUH;

- KQYECTBEHHOT'O OCBOCHUSI M CHCTEMATH3AINH IIOJYyYCHHBIX TEOPETHYCCKUX 3HAHUMN, UX YIIIyOJICHHS U PACIIHPEHHS 110
NPHMEHCHHUIO Ha YPOBHE MEKIPEAMETHBIX CBSI3CH;

- (hopMHPOBaHKS yMEHUSI IPHUMEHSTH [IOTyYCHHBIC 3HAHUS Ha MPAKTHKE (B IPO(PECCHOHATBHOM ASSITEABHOCTH) H 3aKPEILICHHUS
HPAKTHYSCKUX YMECHHI 00y4arOLHXCsL;

- Pa3BUTHS MO3HABATEIBHBIX CIIOCOOHOCTEH, (POPMUPOBAHHUS CAMOCTOSATEILHOCTH MBIIUICHUST 00yJarOINXCS;

- COBEpPUICHCTBOBAHMUS PEYCBBIX CIIOCOOHOCTEH 00YUArOLIHXCS;

- hopMupoBaHHs HEOOXOIMMOTO YPOBHSI MOTHUBALIMK O0YYAIOIINXCS K CUCTEMATHIECKON paboTe AJIsl MONYyYeHHUs 3HAHUH, YMEHHUH U
BIIAJICHUI B IEPUOJ y4eOHOTO CEMECTpa, aKTUBHOCTH 00YYarOLIMXCs, TBOPYECKON HHUIMATHBBI, CAMOCTOSTEIBHOCTH,
OTBETCTBCHHOCTH M OPraHW30BaHHOCTH;

- popmMupoBaHus CrIOCOOHOCTEH K CAaMOPA3BUTHIO (CAMOIIO3HAHHIO, CAMOOIIPE/ICIICHHIO, CAMOOOPA30BaHUIO,
CaMOCOBEPLICHCTBOBAHMIO, CAMOPEATN3ALIH 1 CAMOPETYIISILIIH);

- Pa3BUTHS HAYYHO-UCCIIE0BATEILCKIX HABBIKOB;

- Pa3BUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOILICHUI.

K camocTosTenpHOi paboTe Mo TUCHUILTHHE (MOIYITI0) OTHOCATCS: MPOPa00TKa TEOPETHYESCKOTO MaTepHaa JUCIUIUTAHBI (MOIYIIs);
MOJrOTOBKA K CEMUHAPCKUM M MPAKTUYSCKUM 3aHATHAM, B T.4. MOJTOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH O0YYaIOIHXCSI
(Tekyias arrecraiys); IOATOTOBKA K J1a00paTOpHbIM paboTaM; MOATOTOBKA K MPOMEXKYTOYHOM aTTecTaluu (3a4étam, SK3aMeHaMm).
Buasl, opMbl 1 00bEMBI CAMOCTOSITENBHON Pa0OThl 00YYAIOIIMXCS PU U3YYCHUH TUCIUTUIMHBI (MOJTYJIS) OTIPEIEIISIOTCS:

- COoJIep)KaHUEM KOMIIETEHIMN, (OPMUPYEMBIX TUCIMIUTMHON (MOIYIIEM);

- crieU(UKON TUCHUILIHHBI (MOYJIS ), MPUMEHSIEMBIMU 00Pa30BaTEIbHBIMU TEXHOJIOTHSIMH;

- TpynoeMkocTbio CP, mpeycMOTpeHHO# yIeOHbBIM TLIIAHOM;

- YPOBHEM BbICLIEr0 00pa3oBaHust (bakaaaBpHaT, CIICIHAINTET, MATHCTPATypa, aCIHUPaHTYpa), Ha KOTOpoM peanusyercs OITOIT;

- CTETICHBIO MOJrOTOBJICHHOCTH 00YJaIOIINXCSL.

PexkomeHanuu 1o nojaAroToBKe K 3K3aMeHy (3a4eTy)

@DopMbI KOHTPOJIS 3HAHUH 110 OKOHYaHUH Kypca — SK3aMeH (3a4eT), 10 OKOHYaHUH TOTO WIIM WHOTO pa3jeia AUCUUILIMHEL i B
COOTBETCTBHH C paboueil mporpaMMoii — ayJuTOpHasi KOHTPOJIbHAs paboTa (TECTHPOBAHUE).

Jis ycnienrHo# cjauu sk3aMeHa (3auera) peKOMEeHyeTcs COOJII0JaTh HECKOJILKO TPAaBHIL.

1. TloaroToBKa K 3K3aMeHy (3a4eTy) NODKHA IPOBOUTHCS CHCTEMATHYECKH, B TEYCHUE BCETO CEMeCTpa.

2. lHTeHCHBHAs OJATOTOBKA JIOJDKHA HAYAThCs HE MO3IHEEe, YeM 32 MECAI-TIOITOPa 0 SK3aMeHa (3a4eTa): pacipeaAeIuTe BOMPOCH
TaKuM 00pa3oM, 4TOOBI YCIEeTh BBIYUUTD WM HOBTOPUTD MX MOJHOCTBIO JI0 HAYAJIa CECCUH.

3. Jlannble 3-4 aHs mepen 9K3aMEHOM PEKOMEHYETCs HCIIOJIb30BaTh JUIsl IOBTOPEHHS CIICAYIOIINM 00pa3oM: pacipe/ieiuTh
BOIIPOCHI Ha IepBbIe 2-3 IHs, OCTaBUB MOCJIEAHUN 1€Hb CBOOOIHBIM. [ICIIONIB30BaTh €ro A7sl HOBTOPEHMS Kypca B II€TIOM, YTOOBI
CHCTEMaTHU3UPOBATh MaTepHal, a TAKKE JOYIUTh HEKOTOPbIE BOIPOCH! (KAK ITOKA3bIBAET OIBIT, UMEHHO 9TOTO IHS OOBIYHO HE
XBaTaeT Ul IOJHOTO IIOBTOPEHUS Kypca).

OnHO#t 13 rIaBHBIX 33224 B OPraHU3aIMy Y4eOHOTOo Mpolecca sBISIETCS Pa3BUTHE HHULUATUBEI, TBOPYECTBA ¥ CAMOCTOSATEIBHOCTH Y
ctynentoB. OCHOBOII B 3TO paboTe SBISETCS BBIMOTHEHHUE 3aJaHU [0 CAMOCTOSTENBHOI padoTe. D10 hopma yueOHBIX 3aHATHI
CIocoOCTBYET (POPMHUPOBAHUIO Y CTYACHTOB TEOPETUUECKOTO MBIIILICHHS, YMEHHS aHATU3UPOBATh U MOHUMATh COJICPKAHKE U
CYIIHOCTh U3y4aeMOro MpeaMeTa.

Pemenne 3THX 33124 HEBO3MOKHO 0€3 IMOBBILIEHHS POJIM CAMOCTOSATEIBHON pabOTHl CTYAEHTOB HaJl yI€OHBIM MaTepHaoM,
YCUIJICHHSI OTBETCTBEHHOCTH IPETIOIaBaTeNs 32 Pa3BUTHE HABBIKOB CAMOCTOSTENIBHOM pabOTEHI, 32 CTUMYJIUPOBAHHE
npodeccnoHaIbHOTO POCTa CTYASHTOB, BOCIIUTA-HUE UX TBOPUECKOM aKTHBHOCTH M MHUIIMATHUBEL. BHeApeHHe B MPaKTHKY yueOHBIX
MPOTPaMM C MOBBIIICHHOH JI0JIel CaMOCTOSITENBHON PabOThl aKTMBHO CIIOCOOCTBYET MOJIEpHH3AINN Y4eOHOTO mponecca. s atoro
Ha Kadenpe pazpaboTaHa CHCTEMa Pa3INYHBIX JUAAKTHYECKAX CPEICTB aKTUBH3ALUK U YIIPABICHHS T03HABATEIBHON
JIEATEIIbHOCTBIO CTY/ACHTOB.

JlabopaTopHbIe pabOTHI SBISIOTCS OCHOBHBIMH BUIAaMH Y4E€OHBIX 3aHITHI, HATIPABICHHBIMH Ha YKCIIEPHMEHTAIBHOE (TIPAKTUUECKOE)
MOJTBEPKICHUE TEOPETHICCKHX MOJ0KEHUI U popMHUpoBaHue 00IIenpohecCHOHANBHBIX 1 MPOo(ecCHOHaNbHBIX KoMIeTeHIni. OHU
COCTABJISIOT BAXKHYIO YaCTh TEOPETUUECKOM U MPO(ECCUOHANTBHON MPAaKTUYECKOW TOATOTOBKH.

B npouecce mabopaTopHOii pabOTHI Kak BHIA yI€OHOTO 3aHATHS CTYICHTHI BBIIOIHSIOT OJHO MM HECKOJIBKO 3aJaHUi IO
PYKOBOJCTBOM HpENoaBaTessi B COOTBETCTBHU € M3YUaeMBIM COJIEp)KaHHEM y4eOHOTO MaTepHaa.

[Ipu BeIMOMHEHNH 00YYarOIIMMUCS Ta0OPaTOPHEIX PabOT 3HAUYMMBIM KOMIIOHEHTOM CTAHOBSITCS] IPAKTHIECKUE 3a1aHHUs C
HCIIOJIb30BAaHUEM KOMITHIOTEPHOMN TEXHHUKH, Ja00OPAaTOPHO - IPHOOPHOTO 000PYAOBAaHHS U Jp. BEITOIHEHHE CTYACHTaMH
1ab0paTOPHBIX pabOT MPOBOIMUTCS C LENbI0: (HOPMUPOBAHKS YMEHUH, IPAKTUUECKOTO OMBITA (B COOTBETCTBHH C TPEOOBAHHUSAMH K
pe3ynbTaTaM OCBOSHUS TUCIUILIMHEI, ¥ HA OCHOBAHHH MepedHs GOPMUPYEMbIX KOMIICTCHIHI, YCTAHOBICHHBIMH padoUei
HpOrpaMMOH TUCIUIUINHEI), 0000IIEHNS, CHCTEMATHU3AINH, YIITyOIeHNs, 3aKpeIUICHHUS [TOJIyYeHHBIX TEOPETHIECKUX 3HAHUH,
COBEPIIECHCTBOBAHUS YMEHHUI IPHUMEHATH MTOTYUYCHHBIE 3HAaHUS HA TIPAKTHKE.

CocraB 3a1aHuii 17151 1JaOOpaTOPHOH PabOThI AOKEH OBITh CINITAHUPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMsi OHU MOTJIH OBITh
BBITIOJTHEHBI KAYE€CTBEHHO OOJIBIIMHCTBOM CTYICHTOB.

Ipu m1aHKUpOBaHUH Ja0OPATOPHBIX PabOT CIEAYET YUUTHIBATH, YTO B XOJIC BHIIIOIHEHUS 33JaHII Y CTYACHTOB (POPMHUPYIOTCS
YMEHHS ¥ IPAKTHICCKHIHA ONBIT PabOThI C pa3IYHbIMU MPUOOPAMH, YCTAHOBKAMH, JIAOOPATOPHBIM 000pYIOBaHUEM, alapaTypoi,
MporpaMMaMH | Jp., KOTOPBIE MOTYT COCTABILSITh YacTh MPO(PECCHOHANBHON MPAaKTUYECKOMN MOITOTOBKY, & TAaKKe
HCCIIeI0BaTeNbCKIE YMEHH (HaOMoaaTh, CpaBHUBATh, aHATM3UPOBATh, YCTAHABIMBAThH 3aBUCHMOCTH, JIETaTh BEIBOJIBI H




000011IeHHsI, CAMOCTOSITEIBHO BECTH UCCIIEIOBAHUE, OQOPMIISITH PE3YJIbTATHI).

Brinonnenuo 1a60paTopHbIX paboT IpeANIeCTBYET IPOBEPKA 3HAHUN CTYIEHTOB - X TEOPETHYECKOH TOTOBHOCTH K BBIIOJIHEHHUIO
3aJaHuUs.

DopMbl OpraHU3alMy CTYIEHTOB P NIPOBEACHUN Ja00paTOpHBIX padoT: GpOHTANbHAs, IPYNIIOBas M HHAWBUAYalbHas. [Ipu
(hpoHTaIBHOM (hopMe OpraHU3aMK 3aHATHH BCE CTYACHTHI BHIIIOJIHAIOT OJHOBPEMEHHO OJIHY U TY e pabory. ITpu rpynmnosoii
(hopme opraHu3alMK 3aHATHH OHA U Ta e paboTa BBIMOJIHIETCS rpynnamu 1o 2 - 5 yenosek. [Tpu uHaUBHYya bHOM hopme
OPTaHM3ALNH 3aHATUI KaXKIBIH CTYACHT BBINOJIHICT HHINBHIAYAIBHOE 3a/laHHE.

Tekymmii KOHTPOJIb YI€OHBIX JOCTHXKEHHUI MO pe3yIbTaTaM BBIIOJIHEHHUS Ja00PaTOPHBIX PaObOT MPOBOJUTCSI B COOTBETCTBUH C
CHCTEMOH OIIeHMBAHUS (PEUTHHIOBO, HAKOTIUTENBEHOH U 1Ip.), a Taroke GopMaMH U MeToJaMu (KaK TPaAULHOHHBIMH, TaK 1
WHHOBAIIMOHHBIMH, BKJIIOYasi KOMIIbIOTEPHbIE TEXHOJIOTHH), YKa3aHHBIMHU B paboueiil mporpaMme JUCHUILUIMHBI (Moyas). Tekymuit
KOHTPOJIb IPOBOJIUTCS B Ipeienax y4eOHOro BpeMEHH, OTBEIEHHOTO paboyuM yueOHBIM INIAHOM Ha OCBOCHUE TUCLUIUINHBI,
pe3yiabTaThl 3aHOCATCA B )KypHal Y4eOHbBIX 3aHATHH.

OO0beM BpeMeHH, OTBOAMMBIN Ha BBIIIOJHEHUE JTa0OPATOPHBIX paboT, INIAHUPYETCS B COOTBETCTBUU ¢ yueOHbIM 1ianom OITOIT.
ITepeuens nadopatopubix padboT B PIT/I, a Takke KOJTHUECTBO YAaCOB HA UX IPOBEJCHUE TOJKHBI 00ECIIEYMBAThH PeaTU3aIHIO
TpeOOBaHMIA K 3HAHHUSM, YMCHUSM M MPAKTUYECKOMY OMBITY CTYJIEHTA MO AUCHMILIMHE (MOIyt0) cooTBeTcTBYyromiend OITOII.

KypcoBast paboTa sIBIsIeTCsI CaMOCTOSATETBHBIM TBOPYECKUM ITMCEMEHHBIM HaYYHBIM BUIOM JIESTENEHOCTH CTYAEHTA IO pa3paboTke
KOHKpETHOH TeMbl. OHa O0TpakaeT IPHOOPETEHHBIE CTYICHTOM TEOpPEeTHYECKUE 3HAHUS U ITpakTHYeckue HaBbIKH. KypcoBas pabora
BBITIOJTHSETCSI CTYICHTOM CaAMOCTOSITENBHO MMOJ] PYKOBOJICTBOM TIPEIOIaBaTEs.

KypcoBast paboTa, Hapsiiy ¢ 9K3aMEHAMH M 3a4eTaMH, SIBJSIETCS OJTHOH U3 GOpM KOHTPOJIIS (aTTECTALMHN), TIO3BOJISIOICH ONPEIeIHTh
CTEMNEHb MMOJIrOTOBJICHHOCTH Oyaymiero crnenuanicra. KypcoBble paboThl 3aIUIIAIOTCS CTYICHTAMHU 110 OKOHYaHUH U3yYCHHS
YKa3aHHBIX JUCLUILUIMH, ONIPEACIEHHBIX YIeOHbIM INIAHOM.

Odopmiierne paboThI TOJDKHO COOTBETCTBOBAThH TpeboBaHusIM. O0beM KypcoBoii paboTsl: 25-30 ctpanull. CIIUCOK JINTEpATyphl U
[Tpunoxxernust B 00beM padoThl He BXoAT. KypcoBas paboTa mo/mKkHa COaepKaTh: TUTYIBHBIN JIHCT, COAEP)KaHUe, BBEJCHUE,
OCHOBHYIO 4acTh, 3aKJIFOYCHNUE, CITHCOK JINTEPATYphI, IPHIIoKeHHE (TTpHu HeoOxoaumocTn). KypcoBas paboTa mouiexkur
PELCH3UPOBAHUIO PYKOBOHUTENIEM KypCcOBOil paboThl. PenieH3us siBisieTcst 0QUIMAIBHBIM JOKYMEHTOM U MPUKIABIBACTCS K
KypcoBoii paboTe.

Tematnka KypcoBbIX pabOT pa3padaThIBaeTCs B COOTBETCTBHHU C YYSOHBIM IUIAHOM. PyKOBOAUTEb KypCcOBOil pabOThI JIMIIb TOMOTAET
CTYZICHTY OIPEISIUTh OCHOBHBIE HAIIPaBICHUS PabOTHI, OUYEPTUTH €€ KOHTYPHI, YKa3bIBaeT T€ HCTOUYHHUKH, HAa KOTOPHIE CIEAYET
00paTHTH IMIaBHOE BHUMAHUE, Pa3bsACHSET, TAE OTHICKATh HEOOXOANMBIE KHHUTH.

CocTaBJIeHHBIH CITUCOK UCTOYHUKOB HAYYHOW MH(POPMAINH, TOJICKAIINI H3YUYCHHIO, CIIEAYET M0Ka3aTh PYKOBOJAUTEIO KyPCOBOH
paboTsl.

KypcoBast paboTa cocTOUT 13 riiaB U naparpadoB. BHe 3aBUCHMOCTH OT peliaeMbIX 3a/1a4 U BBIOPaHHBIX [TOJXO0JJ0B CTPYKTYpa
paboThI OIKHA CONepIKATh: TUTYIIBHBIH JIUCT, COJIepKaHKE, BBEICHHE, OCHOBHYIO YacTh; 3aKIFOYCHUE; CIIUCOK JTUTEPATYPHI;
TIpUIIOKEHUE(s).

Bo BBesieHHH HEOOXOAMMO OTPA3HUTh: aKTYalTbHOCTh; 00BEKT; MPEAMET; IeIb; 3aJadd; METOJbl UCCICIOBAHU; CTPYKTYpa paboThI.
OCHOBHYIO YacTh pabOTHl pEKOMEHAYETCS Pa3AeINTh Ha 2 TaBbl, KaXAasi U3 KOTOPBIX JOJDKHA BKJIIOYATh OT JBYX A0 YETHIPEX
naparpados.

ConeprkaHue I7IaB U UX CTPYKTYpa 3aBUCHUT OT TEMBI ¥ aHAIU3UPYEMOT0 MaTepuana.

IepBast rnaBa 10DKHA UMETh 0030PHO—aHAMTUYECKHUI XapaKkTep U, KaK MPaBIJIO, SBISIETCS TEOPETUUECKOM.

Bropas ri1aBa 1o 00JbIel YaCTH PacKphIBAET HACKOJIBKO 3TO BO3MOXKHO MPEAMET HCCIIeNOBaHMs. B Hell MPUBOIATCS MPAKTHUESCKUE
JIAHHBIE TI0 TTPOOJIEMATUKE TEMbI UCCIICIOBAHUSL.

BbiBo1bI 0)OPMIISIIOTCS B BHJIE HEKOTOPOTO KOJIMYECTBA MPOHYMEPOBAHHBIX a03aleB, 4TO MPHIACT HEOOXOAUMYIO CTPOWHOCTD
M3JIOKESHHUIO N3YyYEHHOTO MaTepuaia. B HUX MogBOANTCS UTOT MPOBEAEHHOM pabOThI, HEMOCPEICTBEHHO BHIBOJIBI, BEITEKAIOIINE U3
BCel pabOTHI ¥ COOTBETCTBYIOLIHE BELIBICHHBIM IIP00IeMaM, IOCTABICHHBIM BO BBEICHUH 3a1a4aM PaOOThI; yKa3bIBAeTCs, C KAKUMH
TPYAHOCTSIMH IPHUILIOCH CTOIKHYTBHCS B XOA€ HCCIICIOBAHMS.

IIpaBuiia HanucaHus U 0OPMIICHHS KypCOBO paboThI periaMeHTHpytoTcs [ToyioskeHreM o KypcoBoii pabore (poekre),
yTBEpKJIEHHBIM perieHreM Yuenoro copera ®I'bOY BO I'AT'Y ot 27 anpens 2017 1.




