MUHHUCTEPCTBO CEJIbCKOI'O X035 CTBA POCCUMCKOM ®EJAEPAIIMN

DenepanbHOE TOCYAaPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpEKICHHE
BBICIIIETO 00Pa30BaHUs
«APKTHYECKHI TOCYTapCTBEHHBIN arpOTEXHOJIOTHYECKUH YHUBEPCUTET

Kadenpa ArpoHoMuN B XUMUH

PerncrpanuonHblii HOMep
05-2/TOIICXII(0) 8

Xumus
3akpeneHa 3a kadenpoit ATrpoOHOMHH ¥ XMMHH
V4eOHBIH TUIaH b350307 23 1 Tex.pIx.plx
35.03.07 TexHomorusi MPOU3BOACTBA M IEpepabOTKH CEeNbCKOXO03SMHCTBEHHON
MPOAYKIUHI
Kpamupuxarys O0axkanaBp
Dopma o0yueHUs OYHas
O0mmas TpyI0eMKOCTB/3eT 6 3ET
Yacos 110 y4eOHOMY ILTaHy 216 Bugs! kOHTpoONIsL B cemecTpax:
B TOM YHCIJIE: 9K3aMeHHI 2, 1
ayAUTOPHBIC 3aHATHSA 84
caMOCTOsITeNIbHAsE paboTa 78
4acoB Ha KOHTPOJIb 53,4

Pacnpeneneﬂne YacoB TUCHHUILIMHBI IT0 CEMECTPaM

Cemectp
(<Kypc>.<Cemectpra| 1(1.1) 2(1.2)
Kypee>) Hroro
Henens 14 4/6 19 5/6
Bun 3ansaruit vl PIT vII PIT vI PIT
Jlexiin 14 14 (20 [20 |34 |34
IIpakTnueckue 30 30 |20 (20 [50 |50

Konrakrhas padora |0,3 (0,3 (0,3 [0,3 (0,6 0,6
BO BpeMs DK3aMeHa

Hroro ayx. 44 (44 |40 (40 |84 [84

Konrakrnas pabora [44,3 (44,3 (40,3 (40,3 |84,6 |84,6




Cawm. pabora 37 37 41 41 78 78
Yacel Ha KOHTPOJIb 26,7 |26,7 |26,7 |26,7 |53,4 [53,4
Hroro 108 |108 |108 |108 |216 |216
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Busuposanue PIL/] nist ncnoJiHeHUsI B 04epeiHOM Y4eOHOM roay

[Ipencenarens MK
2024 1.

Pabouast nporpamMma nepecMoTpeHa, 00CYyKaeHa U 0100peHa Jis
ucronHenus B 2024-2025 yue6HoM roay Ha 3aceannn Kabeapsl
ATpOHOMMH M XUMHH

IIpoTokoi ot 2024 1. Ne

3aB. kadenpoii Cnenmora H.A.

Busuposanue PII/I nJs ncnojiHeHus1 B 04epeTHOM y4eOHOM roay

IIpencenarens MK
2025 T.

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa st
ucronHenus B 2025-2026 yue6HOM roAy Ha 3aceTannn Kabeapsl
ATpOHOMMM H XUMHH

IIporokom ot 2025r. Ne
3aB. kadenpoii Crnenmora H.A.

Buzuposanue PII/I st ucnosiHeHHsI B 04epelHOM Y4eOHOM roay

IIpencenarens MK
2026 T.

PaGoyas nporpamma nepecMoTpeHa, 00CyXeHa U 0100peHa JUIst
ucnosineHus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapsl
ATpOHOMMM M XUMHH

IIpotokom ot 2026 . Ne
3aB. kadenpoii Cnenmora H.A.

Buzuposanue PII/I 1uist ncnosiHeHHs1 B 0UepeTHOM y4eOHOM roay

IIpencenatens MK
2027 r.

Pabouvas nporpamma nepecMoTpeHa, 00CyXeHa U 0100peHa JUIst
ucnoyineHus B 2027-2028 yaeOHOM roy Ha 3aceaHun Kadeapsl
ATrpOHOMHM U XUMHH

IIpotokomor 2027 r. Ne
3aB. kadenpoit CnenoBa H.A.



1. LIEJIM 1 3AJIAYM OCBOEHUSI YYEBHOM JUCLUIIIMHBI (MOY.JIST)

HCHL}O JUCIUTUTUHBI « XUMUSD SBISCTCS (bOpMHpOBaHI/Ie Yy CTYACHTOB 6aKanaBpHaTa KOMHeTeHHHﬁ, HaITpaBJICHHBIX Ha
IMOJTYYCHHUE CUCTECMHBIX 3HaHUH TCOPECTHICCKUX OCHOB XUMUH, CIIOCOOHOCTH K CaMOCTOATCIBHOMY HpI/I06peTeHI/IIO HOBBIX
3HAHUI B COOTBETCTBHH C )KU3HCHHBIMU HOTpe6HOCTHMI/I " UHTEpECaMu, (bOpMPIpOBaHI/Ie CIIOCOOHOCTH IMIPpUMCHATH B
HpO(bCCCHOHaJILHOﬁ JACATCIIBHOCTH METObI TCOPETUYECCKOI0 U OKCIIEPUMEHTAJIBHOI'O UCCIICTOBAHUSA.

2.IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCHUILIIMHE (MOAYJIIO)

®opmMupyeMble KOMIETEHIHN:

YK-1.1: Anaau3upyer 3aaa4y, Bbliejssi 3TaNbl ee pellieHus1, 1eliCTBUS N0 PEelIeHHI0 32/1a4H, OLlEHUBAas UX
NMpPenMyIlIecTBA U HEI0CTATKHU

3HaThb:

3aavy, BbIACIIAA OTalbl €€ PCIICHUA, JIENCTBHUS 110 PCIICHUIO 3aaadu, OUCHUBAA UX IMPECUMYIICCTBA 1 HEAOCTATKH

YMmerh:

AHAJIM3UPOBAThH 3aJavdy, BBIJACIIAS 3TAllbl €€ PCIICHU, ﬂeﬁCTBHﬂ II0 pEeIICHUIO 3aJa4vu, OLICHUBas UX NPECUMYIIECTBA U
HCIOCTATKH

Baanernb:

YMEHHEM aHAJIM3UPOBATH 3a4a4y, BBIACIIAA 3Talbl €€ PCIICHUA, JIEHCTBHS 110 pPCIICHUIO 3aJa4d, OUCHUBAA UX
NpenMyuecTBa U HEAOCTATKH

YK-1.2: HaxoauT, BbIOUPAET M KPUTHYECKH aHAJIU3UPYeT HHPOPMALNIO, HEOOXOIUMYIO LISl peleHust
NOCTABJIEHHOH 3a7a4u

3HaThb:

UH()OPMAITHIO, HEOOXOAUMYIO JUISl PEIICHHsI TOCTABICHHON 3a/1a91

YMern:

HaXOAUTb, BEIOUPATh U KPUTHUECKU aHATIM3UPOBATh HHPOPMALIUIO, HEOOXOJUMYIO I PEIICHHUs IOCTaBICHHOI 3a1a4un

Baagernb:

yYMEHHEM HaXOAUTb, BEIOMPATh U KPUTHUECKU aHATU3UPOBATh HH(OPMALHIO, HEOOXOIUMYIO ISl PEIICHUs] IIOCTABICHHON
3a71a4y

OIIK-1.3: YMmeeT pemiaTh TUNOBbIE 3a/1a4u NMPodeccHOHATbHOI 1esITeIbHOCTH HA OCHOBE 3HAHUIT OCHOBHBIX
3aKOHOB OMOXHUMHH

3HaThb:

THIIOBBIC 3aa4H1 HpO(I)eCCI/IOHaJILHOI\/'I JACATCIIBHOCTH Ha OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB OMOXHMHH

YMern:

peumaTh TUIOBBIC 3aJa9n HpO(l)CCCHOHaHbHOﬁ JACATCIILPHOCTH HAa OCHOBEC 3HAHUH OCHOBHBIX 3aKOHOB OMOXUMMH

Baagernb:

YMCEHHUEM pEIIaTh TUIIOBBIC 3ala4n HpO(i)eCCI/IOHaHBHOI;‘I JACATCIIbHOCTH HAa OCHOBEC 3HAHUH OCHOBHBIX 3aKOHOB OMOXHMHH

YK-1.3: I'paM0OTHO, JIOTHYHO, AaPT'YMEHTHPOBAHHO (POPMHUPYET COOCTBEHHBIE CYKIeHUS U oleHKH. OTiInyaer
(axThl 0T MHEHUIi, HHTePNPeTALUIi, OLIECHOK B PACCYKIEHUAX APYIHX YYACTHHKOB AeSITeJIbHOCTH

3HaThb:

CIOCOOBI TPAMOTHO, JIOTUYHO, apTyMEHTHPOBAHHO (POPMHUPOBATH COOCTBEHHBIE CYXICHHUS U OLeHKH. OTIH4YaTh HaKThl OT
MHEHUH, HHTEPIIPETALHiA, OLICHOK B PACCYKICHUSAX APYTHX YYaCTHUKOB JIEATEIBHOCTH

YMern:

rpPaMOTHO, JIOTUYHO, APTYMEHTHPOBAHHO ()OPMHUPOBATH COOCTBEHHBIE CYXICHUS U OLleHKH. OTiInYaTh aKkThl OT MHEHHIA,
HUHTEPIPETALNI, OEHOK B PACCYKACHUAX IPYTHX YIACTHUKOB JESTEIbHOCTH

Baanern:

YMEHHEM TPaMOTHO, JIOTHYHO, apTyMEHTUPOBAaHHO ()OPMHUPOBATE COOCTBEHHBIE CY>KIECHHS U OIEHKH. OTIH4YaTh GaKThl OT
MHEHUH, HHTEPIIPETALNi, OLICHOK B PACCYKICHUSAX APYIHX YYaCTHUKOB JIESTEIHHOCTH




B pe3yjabTaTe 0OCBOCHUA AUCHUIIJIMHBI oﬁyqamumﬁca AO0JIZKEH

| 2.1|3HaTL:




2.1.1|CpoiicTBa XHMHYECKUX CHCTEM, OCHOBBI TSPMOJANHAMUKH M KHHETUKH, PEAaKIIHOHHON CIIOCOOHOCTH BEILIECTB, HX
HACHTU(DHUKAIN; OCHOBBI aHAJTUTHYECKOH XUMUH, HH3HUIECKON M KOJUIOUAHON XHUMHH.

2.2|YmeTh:

2.2.1|TIpuMeHSTh 3HaHHUS B 00JIACTH XUMHH 11 OCBOCHHS 00IIETTPO(ECCHOHANBHBIX TUCIUIUINH U PEIICHUS
npodeccnoHanbHBIX 3a/1a4.

2.3|Baanern:

2.3.1|HaBpIKaMK¥ XUMHYECKOTO HUCCIICAOBAHUA.

3. MECTO JUCHHUTIIIUHBI (MOJY.JISI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Lukx (paszer) OOIL: [51.0

3.1|TpedoBaHus K NpeaBapUTEIbHOI MOATOTOBKE 00y4aIOIIEroCs:

3.1.1{3HaHust, yMEHUSI M KOMIIETCHIIMH MO O0IIel XUMUH, PU3KKe, OMOJIOTHH U MaTeMaTHKe B 00beMe,
MIPEyCMOTPEHHOM TOCyJapCTBEHHBIM 00pa30BaTEILHBIM CTAHAAPTOM CpeIHero (TIOJHOTro) 00IIero

3.2|IMcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPHIX OCBOEHHUE TAHHOM JHUCHUILTHHBI (MOIYJIs1) HEOOX0IUMO KaK
npe/lecTBYLIee:

3.2.1|buoxuMus cebCKOXO035IHCTBEHHOTO ChIPhsI

3.2.2|OcHOBBI OHOTEXHOJIOTUH NTEepepabOTKHU CENbCKOXO3SIHCTBEHHON POIYKIIMU

3.2.3|broxumMus cesbCKOXO035IHCTBEHHOTO ChIPhSI

3.2.4|OcHOBBI OHOTEXHOJIOTUY NEPEPAOOTKH CENBCKOXO3IHCTBEHHON POAYKIINU

4. OFBEM JUCIIMIIJIMHBI (MOAYJISA) B 3SAYETHBIX EJITMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMMYECKUX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C

MPEIMOJIABATEJIEM (ITO BUJAM YUEBHBIX 3AHATHIT) © HA CAMOCTOSTEJIbHYIO PABOTY
ORVYUAIOIINUXCA

Pacnpeueneﬂne YacoB JUCHUILIMHBI 110 CEMECTPpaM

Cemectp
(<Kypc>.<Cemectp | 1(1.1) 2(1.2)
Ha Kypee>) Hroro
Henens 14 4/6 19 5/6
Bupn 3ansruii vir [ pon | vo | pn | vo | pm
Jlexuyn 14 |14 |20 |20 (34 |34
TIpakTuyeckue 30 |30 |20 |20 |50 |50

Konrakrhas patdora (0,3 |0,3 |0,3 |0,3 |0,6 |0,6
BO BpeMsI IK3aMeHa

Hroro ay. 44 144 |40 |40 |84 (84
KonrakrHas pabora (44,3 |44,3 |40,3 [40,3 |84,6 |84,6
Cawm. pabora 37 |37 |41 |41 |78 |78
Yacel Ha KOHTpOJIb  |26,7 |26,7 |26,7 |26,7 53,4 |53,4
Hroro 108 [108 [108 |108 (216 |216
OO61ast TpyA0eMKOCTb JUCIUILTUHEI (3.€.) 6 3ET

5. COOEP)KAHUE JUCHUIIJIMHBI MOAYJIAA), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJIAM) C
YKA3AHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKUX YACOB 1 BU/10B
YUYEBHBIX 3AHATHA. MEPEYEHD YYEBHO-METOJAYECKOI'O OBECIIEYEHUSA IS
CAMOCTOATETLRHOW PAROTEI ORBVYAIOININXCH IO TUCIHTUAILIUHE (MQIV.IIO)

Kon HaumenoBanmue pa3nesioB u tTeM |Cemectp /| Haco | Komneren | JlutepaTypa |B TOM 4mcie yachl
3aHATUSA /Bup 3ansaTHA/ Kypc 1170 M0 NMPAKTHYEeCKOM
NoAroToBKe (MpH

HAJIMYMH B

y4eOHOM IIaHe)

Pa3nen 1.Heoprannyeckasi XuMusi




11

Beenenwne. Ponp xumun B npodeccun.
OcCHOBHBIE 3aKOHBI XUMHH. ["a30BbIE
3aKkoHBI. Kitaccel HeOpraHn4eckux
coenunenui /Jlex/

VK-1.1 VK| JI1.1JI1.2

-1.2 VK-
1.3 OIIK-
1.3

J1.3J12.1 J12.2
01023354
95




1.2 Crpoenue aroma. Ilepuonuueckuil 3akox VK-1.1 J1.1J11.2
U nepuoandeckas cucrema J[. 1. YK -1.2 [JI1.3]J12.1 J12.2
MenpeneeBa. Xumuueckas cBs3p  /Jlex/ VK-1.3 | 512253 D4
OIIK- 1.3 35
1.3 DOHepreTuKa XUMHYECKUX IIPOLIECCOB VK-1.1 J1.1J11.2
/JTex/ VK-1.2 [JI1.3]12.1 J12.2
VK-13 | 513233524
OIIK- 1.3 35
1.4 Kunernka XMMHUYECKUX peaKIuil. VK-1.1 JI1.1J11.2
Xumnueckoe u (a30BOe paBHOBECHE YK -1.2 [JI1.3]J12.1 J12.2
/Jlex/ VK-13 | 513233524
OIIK- 1.3 35
1.5  |PacTBOpBI 3NIEKTPOIUTOB U VK-1.1 JI1.1J11.2
HE3NEKTpoauToB /JIex/ YK -1.2 (JI1.3]12.1 J12.2
VK-1.3 | 51323354
OIIK- 1.3 95
1.6  |OxuCIUTEIbHO-BOCCTAHOBHTEIBHEIE YK-1.1 JI1.1J11.2
peaKIMu 1 JIEKTPOIHBIE TIOTEHINAIIBI YK-1.2 (J11.3J12.1J12.2
/JTex/ VK-1.3 | 513232354
OIIK- 1.3 95
1.7  |KommnekcHble coenuHenus /JIex/ VK-1.1 JI1.1J11.2
YK-1.2 (J11.3J12.1J12.2
VK-1.3 | 513232354
OIIK- 1.3 95
1.8  |Pemenue 3a1a4 ¢ UCIIOIB30BAHUEM YK-1.1 JI1.1J11.2
OCHOBHBIX 3aKOHOB xumMuH /I1p/ YK-1.2 (J11.3J12.1J12.2
VK-1.3 | 513232354
OIIK- 1.3 95
1.9 OmnpeenieHNe MOJIOKEHUS JICMEHTA B YK-1.1 JI.1J11.2
IMepnoauueckoii cucteme. CocraBieHue YK-1.2 (J1.3J12.1 J12.2
CXEM CTPOEHUS aTOMOB I10 YK-1.3 | 51323354
npeanoxxeHHoMy obpasuy /I1p/ OIIK- 1.3 35
1.10 |Pemenwue 3amau mo repmoauHamuke /IIp/ VK-1.1 JI1.1J11.2
YK-1.2 (J1.3J12.1 J12.2
VK-1.3 | 313232354
OIIK- 1.3 95
1.11  |Pemenue 3amau no kuneruke /IIp/ VK-1.1 JI1.1J11.2
YK-1.2 (J1.3J12.1J12.2
VK-1.3 | 313232354
OIIK- 1.3 95
1.12 |Pemenwue 3amau mo Teme pactBopsl /IIp/ VK-1.1 JI1.1J11.2
YK-1.2 (J1.3J12.1 J12.2
VK-1.3 | 313232354
OIIK- 1.3 95
1.13 |Pemenue 3a1a4 N0 TeMe PacTBOPHI VK-1.1 J1.1J11.2
anexrponutoB /Tlp/ YK-1.2 (J1.3J12.1 J12.2
VK-1.3 | 313232354
OIIK- 1.3 95
1.14 |CocraBnenus ypaBHenuit OBP metogom VK-1.1 JI1.1J11.2
anekTpoHHOTro Gananca /TIp/ YK-1.2 (J1.3J12.1 J12.2
VK-1.3 | 313232354
OIIK- 1.3 95
Paznen 2.0prannveckasi XuMust
2.1  |Oprannueckas xumus kak Hayka /JIex/ VK-1.1 J1.1J11.2
YK-1.2 (J1.3J12.1 J12.2
VK-1.3 | 313232354
OIIK- 1.3 95




2.2

VYrneBomopozs! psaa MeTaHa
(npenenbHbIE YIIIEBOAOPOAbL, apaHbI)
/JTex/

VK-1.1

VK -1.2

VK-1.3
OIIK- 1.3

JI1.1J11.2
JI1.3J12.1 J12.2
010203354

95




2.3 YT1eBoA0pObI psisia STHIICHA 1 VK-1.1 JI1.1J11.2
areTniieHa(Henpe/IebHbIC YK-1.2 |JI1.3J12.1 J12.2
yIIIeBoAopobl, onepunsl) /Jlex/ VK-13 | 3135232354

OIIK- 1.3 35
24 ApoMaTH4ecKue yrieBoa0pOIb YK-1.1 J1.1J11.2
(apensr) /JIex/ YK-1.2 |JI1.3]712.1 J12.2
VK-13 | 3135232354
OIIK- 1.3 35
25 Cruprsl. [Ipoctsie aupsr /Jlex/ YK-1.1 JIL.1J11.2
YK-1.2 |JI1.3J712.1 J12.2
VK-13 | 3135232354
OIIK- 1.3 35
2.6 Anbaeruasl u KetoHsl /Jlex/ VK-1.1 JI1.1J11.2
VK -1.2 |JI1.3J712.1 J12.2
VK-13 | D12233 34
OIIK- 1.3 35

2.7 KapOoHOBBIE KHCTIOTHI H UX VK-1.1 JI.1J11.2

npousBoHble. CroxHble 3¢ups! /Jlex/ YK-1.2 |JI1.3]12.1 J12.2
VK-13 | D132233 34
OIIK- 1.3 35

2.8 A3zoTconeprkanie (aMUHBI 1 VK-1.1 JI.1J11.2
HHUTPOCOEUHEHUS) U CEPOCOASpIKALINE YK-1.2 |JI1.3J12.1 J12.2
MIPOU3BOIHBIC YTIIEBOAOPOIOB /JIek/ VK-1.3 | 31323354

OIIK- 1.3 35
29 OO011e CBeICHUS O CTPOCHUN VK-1.1 JI1.1J11.2
opranudeckux mosekyn /Ilp/ YK-1.2 |JI1.3J12.1 J12.2
VK-13 | D132233 534
OIIK- 1.3 35
2.10  |Onruueckas uzomepus /TIp/ VK-1.1 JI.1J11.2
YK-1.2 |JI1.3]12.1 J12.2
VK-13 | D132233 34
OIlK- 1.3 35

2.11 Pemenue 3a1a4 1o TeMe ajIKaHBbI, VK-1.1 JI1.1 JI1.2
[MKJIOAJTIKAHbI, AJIKCHBI, aJIKUHBI, TUCHbI YK -1.2 |JI1.3]J12.1 JI2.2
Mp/ VK-13 | D132233 34

OIlK- 1.3 35

2.12 |Pewenue 3amau no reme VK-1.1 JI1.1J11.2

apomarndeckue coenuaenus /I1p/ YK-1.2 |JI1.3]12.1 J12.2
VK-13 | D132233 534
OIlK- 1.3 35

2.13  |Perenue 3a1a4 1o TeMe CIUPTHI U VK-1.1 JI1.1J11.2

¢denomnsr /TIp/ YK-1.2 |JI1.3]12.1 J12.2
VK-13 | D132233 34
OIlK- 1.3 35

2.14 Pemrenue 3amad mo Teme anbpASTrUIbI K VK-1.1 JI1.1J11.2

ketousI /TTp/ YK-1.2 |JI1.3J12.1 J12.2
VK-13 | D132233 34
OIIK- 1.3 35

2.15 |Peakumu HYKICOPHUIEHOTO 3aMEICHUS YVK-1.1 JIL.1J11.2

u snuMuHupoBanus /IIp/ YK-1.2 |JI1.3]12.1 J12.2
VK-13 | 513223334
OIIK- 1.3 35

2.16 |T'enermueckas CBS3b HEOPTAaHUYECKHX U VK-1.1 JIL.1J11.2

opranuueckux Bemects /I1p/ YK-1.2 |JI1.3J12.1 J12.2
VK-13 | 513223334
OIlIK- 1.3 35

2.17 |Opranndeckue BemIeCTBa B CEIILCKOM VK-1.1 J1.1J11.2

xo3siicte /Cp/ YK-1.2 |JI1.3J12.1 J12.2
VK-13 | D132233 54
OIIK- 1.3 35




Pa3znes 3.1TOroBblii KOHTPO.1b
3HAHUH




3.1 |3auer /KD/ 1 0,3 VK-1.1 JI1.1J11.2
YK-1.2 | JI1.3J12.1 JI2.2
VK-1.3 [213233 24035
OIIK- 1.3
3.2 |Ox3amen /KD/ 2 0,3 VK-1.1 JI1.1J11.2
YK-1.2 | JI1.3J12.1 JI2.2
VK-1.3 [213233 324035
OIIK- 1.3
Pa3nen 4.CamocTosiTe/ibHAas padoTa
CTYIeHTA
4.1 CBoeobOpa3ue CTpOCHHUS aToMa 1 11 VK-1.1 JI.1J11.2
BOJIOpOJIa, (GU3NUECKUX U XUMUYECKUX VK -1.2 | JI1.3J12.1 JI2.2
CBOWCTB 3TOT0 3JIeMEHTa; OMHAPHBIC YK-1.3 [3132533 5455
COEIMHEHMSI BOZOPO/JIA C OIIK- 1.3
JNEKTPOOTPHUIATEILHEIMHU
9IIEMEHTaMH, UX TIOBEICHUE B BOJHBIX
4.2 Oommmue cBoiictBa amemeHToB |1A- 1 16 VK-1.1 J1.1J11.2
MOJITPYIIIIBI YK-1.2 | JI1.3J12.1 J12.2
Cp/ YK-1.3 |[213232334 035
4.3 OO0u1re CBOHCTBA MEPEXOTHBIX 1 10 VK-1.1 JI1.1J11.2
METAJUIOB; OOIIME CBOWCTBA U VK -1.2 | J1.3J12.1 JI12.2
0COOEHHOCTH MEePEXOTHBIX VK-1.3 (31325335435
Merannor/Cn/ OITK-112
4.4 XuMHUeCKast CBSA3b B OPraHMYECKUX 2 8 YK-1.1 JI.1J11.2
MOJIEKYJIax: KOBaJICHTHAasl, HIOHHas, VK -1.2 | JI1.3]12.1 J12.2
BojtopoHas. /Cp/ YK-1.3 [913223334 35
OIMK-1.3
4.5 M3oMepus 1 HOMEHKIIaTypa aJIkaHOB 2 10 YK-1.1 JI1.1J11.2
(TpuBHaJbHAS, pallHOHATBHAS, YK -1.2 | JI1.3J12.1 J12.2
cucremarnueckas MIOITAK). YK-1.3 [313233 54055
TIpupona C-C u C-H o-cBsaseit: (sp3- OIlK- 1.3
rubpuanzanus). /Cp/
4.6 Turnel cBsA3el, IPOMEKYTOUHBIE 2 8 VK-1.1 JI1.1J11.2
YaCTHIIBI B OPTaHUYECKHUX PEaKIIHsX. YK -1.2 | JI1.3J12.1 J12.2
/Cp/ YK-1.3 [213233 2435
OIIK-1.3
4.7 Tanorenanruapunst. /Cp/ 2 13 VK-1.1 JI1.1J11.2
VK -1.2 | JI1.3J12.1 JI2.2
YK-1.3 [2132332435
OIIK- 1.3

6. OUEHOUYHBIE MATEPHAJIBI 110 JUCLUTIIMHE (MOJY.JIIO)

CDOH,I[ OLCHOYHBIX CPEACTB NI TCKYIIETO0 KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTallur NNprUjIaracTcsa K pa60qel‘/'1 nporpamme

JUCIUIUTNHBI B TpuitoskeHuH Nel.

7. YHEBHO-METOJNYECKOE U THOPOPMAIIMOHHOE OBECHEYEHHUE JUCHUIIITUHBI (MO1Y JIST)

7.1. Ilepeuens y4eOHOM JUTePaTYpPhl, HeOOXOAMMON A1 OCBOEHUS TMCHUILIHHBI (MOIYJIs)

7.1.1. OcHoBHasi TUTEpPaTypa

ABTOpBI, COCTaBUTEIH

3arimaBue

H3natenbCcTBO, IO

TI'parnbepr U. U.

Opranndeckast XuMust: Y4eOHHUK IS CTYJICHTOB
BY30B,00y4arOIIUXCS 10 arPOHOMUYECKUM

Mockga: JIpoda, 2001

JI1.2 |Xomuenko I'. I1., Heopranudeckas xumusi: yaeOHUK IJIs CTYJICHTOB Canxkr-IlerepOypr: UTK
HuroBnu U. K., UeH |cenbCcKOXO035MCTBEHHBIX BBICIINX YUEOHBIX 3aBEICHUN I'panuT, 2009
H.T.

JI1.3 |I'munka H. JI. OO6mast XuMus: y4eOHHK : ydeOHoe nmocobue amst Mockaa: FOpaiir, 2011

CTYACHTOB HCXUMHUYCCKUX CHeHHaﬂbHOCTGﬁ BBICIINX

7.1.2. JlonoJIHUTeIbHAS JIUTEpaTypa

ABTOPBI, COCTaBUTEIHN

3arnaBue

H3parenbcTBO, IO




JI2.1 |I'munka H. JL. 3amauu v yrpaxHeHUs 1o o01Iel XUMHH: ydyeOHoe Jlenmarpan: Xumus, 1988
nocobue ISl CTYAEHTOB HEXMMUUECKUX CIIELMalbHOCTEH
BBICIINX Y4eOHBIX 3aBECHUM
JI2.2 |I'munka H. JL. 3amauu v yrpaxHeHHUs 1o o01Iel XUMHH: yuyeOHOoe Mocksa: KunoPyc, 2012
7.2. Ilepeyennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKAMOHHOI ceT "MHTepHeT", HEOOXOAUMBIX /LISl
OCBOECHMA NHCIMIIMHEL (MOIV/IH)
91 |Axmeros, H.C. O0mas u Heopranuueckas XuMusl. [DIeKTpoHHbL pecypc] — DnekrpoH. naH. — CII0. : Jlans,
D2 |Hurmarymnun, H.I'. ®u3uueckas u KOUIOUAHAS XUMHUSL. [ DIEKTPOHHBIN pecypc] — DnekTpoH. aaH. — CII0. :
Jlanp, 2015.
D3 |Opranuueckast XUMHs
D4 |Ilopras mo OpraHU4ecKO XMMHUH IMpeIaraeT 0030pbl HHTEPECHBIX PEAKLIUH, TOJHBIX CHHTE30B, HOBBIX KHUT,
UHPOPMAIHIO 0 HauboJiee BaXKHBIX peareHTax U MHOTOE JPYToe.
D5 |OnekTpoHHas OMOIHOTEKA yU4EOHBIX MATEPHAIIOB MO0 XUMHH

7.3. KoMI/IeKT T eH3UOHHOI0 M CBOOOJHO PACIIPOCTPAHAEMOI0 IPOIPAMMHOI0 odecredeHusl, B TOM 4ucJIe

O0T€YE€CTBCHHOI'0 NIPOU3BOACTBA

7.3.1|LIBREOFFICE

7.3.2|T10 «BusyanbHas cTyaus TecTUpOBaHUs». KOMIUIEKC JIJIst CO3/IaHKS TECTOB U TECTHPOBAHUS

7.3.3|Adobe Reader

7.3.4|MathCad (GecruiatHast Bepcus)

7.4. Ilepeuens npodeccuoHAILHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

7.4.1|ndopmanmonHas cucrema "ExqnHoe okHO nocTymna k 00pa3zoBaTeIbHBIM pecypcam”

7.4.2|TTopran «HopmatuBHbIe paBoBbIe akThl B Poccuiickoii denepanuny MuHUCTEpCTBA

7.4.3[roctnnmn PD

7.4.4|Denepanpusiii noprai "Poccuiickoe obpazoBanue”

7.4.5|1HdopMaiMoHHO-TIpaBoBOii nopral «I'apaHT» KOMIIaHUU

7.4.6|CnpaBouno-nipaBoBas cucrema Koncyneranr Ilimoc, Bepcus [Ipod

8. OIMCAHUE MATEPHUAJBbHO-TEXHUYECKOM BA3BI




(l'lepe‘iel-lb yqeﬁnux HOMemeHﬂﬁ, OCHAIIICHHBIX oﬁopyz[onalmeM H TEXHUYECKUMHU CpeaACTBAMHU Oﬁy‘lel—ll/lﬂ)

Aynutopust 171 3aHATHIA JIEKIIMOHHOTO THIIA, CEMHHAPCKOTO TUIIA, JJIsl TPYIIIOBBIX M MHAUBUIYAIbHBIX KOHCYJIBTAUH, JUIs
TEKYIIEro KOHTPOJIS U MPoMexxyTouHoH arrectanun: Ayn.2.310. [Tnomanes 101,1 m2(mo texnacnopry Ne38). I'paduyeckuit
sxBanaiizep, DECK/CDP, oTo4HbIH IPOMKOTOBOPHTEIIb, CHIIOBOM YCHIIMTENb, ayAUcMeHHbIHKOHCoI, LGD mpoexrop, cucrema e-
00y4eHwst, 5KpaH ¢ IPUBOIOM MOTOPA, pacIpeaenTes dt.nuranust, kopooka (WallFloorBox), nepskareib OTOJIOYHOTO IPOEKTA,
Rack/Bracket, kommbrorep.

Jla6opaTopust HEOPraHUYECKON U aHAIUTUYECKON XUMUH. AyTUTOPUS AJIsl 3aHSATUIH JIEKIIMOHHOTO TUIA, CEMUHAPCKOr0O TUIIA,
TPYNIIOBBIX M HHANBUAYAIBHBIX KOHCYIBTAINH, TEKYIIET0 KOHTPOIIS I IPOMEXKYTOUHOH aTTeCTalllH, IJIsI CAMOCTOSATENHON
pabotel. Ayn. 2.304. Tnomans 68.3 M2(mo Texnacnopty Ned). JlaboparopHas me6ens JIAB-ProTRESPA;  axBaguctmuisitop AD-
4, Becnl (1), xumuyeckas mocyna.

9. METOAUYECKHUE MATEPHAJIBI

1. Meromuueckue peKoMeHIauu (yKa3aHusi) 10 BBIMIOJIHEHHIO J1a00paTOPpHbIX (MIpakTHdeckux) padboT(2.304 Jlaboparopust
HEOPraHWYHECKOW M aHANIUTHYECKON XuMuH, 50 1mr)

2. Meroanyeckie peKOMEHIALHMH 10 BBIIIOIHEHHIO CAMOCTOSITeNbHOM paboTsl cTyaenTos (moodle.ysaa.ru)

10. TIPHUJIOKEHUE

10.1.®0HA OLEHOYHBIX CPEACTB A IIPOBEICHUs TEKYIIEro KOHTPOIS U IPOMEXYTOUHOH arTecTanuu OOYydYaloIUXCs IO
MUCIUTLTHHE (MOYIIIO).

10.2.MeTtoaudeckue peKOMEHIAMHU (YKa3aHHs) 110 BBIIOIHEHUIO Ja00PaTOPHBIX (IPaKTUYECKUX) PadoT.

10.3.MeToaudeckne pekoMeHAanuy (yKa3aHusl) IO BEITIOTHEHHIO KOHTPOJIBHBIX paboT.

10.4.MeTtoaudeckue peKOMEHAALMH 110 BBIIIOJTHEHUIO CAMOCTOSITENIbHON paboThl CTYJEHTOB.

10.5.MeToauueckne yka3aHus 1O BBITIOJIHEHHIO KYpCOBO# paboThI (IIPOEKTa)

10.6.Marepuansl 0 peanu3alud y4eOHOM AUCHUIIIMHBL Ul CTYAEHTOB-MHBAIMJIOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
30POBBS (110 HEOOXOJUMOCTH).

10.7.Y4ebuuk, yueOHOE TTOCOOHE, KYpC JIEKIUi, KOHCIIEKT JICKI[Hi (TI0 YCMOTPEHHIO TPENOoaBaTeris).

10.8.YueOHast mporpaMmMa JTUCHHUILIMHBI (II0 YCMOTPEHUIO TPETIOAaBATENs ).

10.9./Ipyrue MeToquueckre MaTepuasl (10 YCMOTPEHHIO Kadeapsl).




[Ipunoxenune 1 x PITJI
MHUHHUCTEPCTBO CEJIbCKOI'O XO35IliICTBA POCCUMCKOM ®EJIEPALINU
denepalibHOE TOCYAAPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIICTO 06pa30BaHI/I${
«APKTUYECKHNH I'OCYJAPCTBEHHBIN AT'POTEXHOJIOT HYECKHUI
YHUBEPCUTET»
(®I'bOY BO Apxruueckuii 'ATY)
(DaKYJ'IBTeT JICCHOI'O KOMIIJICKCA 1 SCMHGYCTpOfICTBa
Kadenpa «ArpoHOMHUS U XHUMHSI»

®OH/JI OHEHOYHbBIX CPEJICTB

AJISI MPOBEACHUS TEKYIIECI0o KOHTPOJIA H l'lpOMe)KyTO‘-IHOﬁ aTTeCTallun oﬁyqawmnxcsl

JAucuunnuHa (MOaynb) b1.0.08 Xumus

Hampasnenue noarorosku 19.03.04 TexHon0rus NpoAyKIMU U OpraHU3alys 0OLECTBEHHOTO
NUTAHUSA

Hampasnennocts (npoduins) _TexHonorus npoIyKIuu U opraHu3anus oOIIeCTBEHHOTO
NUTAHUSA

KBanudukanus BeITycKHUKA bakanasp

Oo6mas tpynoemkocts / 3ET 216 /63ET

Sxyrck 2023



1.MEPEYEHb KOMIIETEHIIUI U HHAUKATOPOB JJOCTUKEHUH YUEBHOM
JIMCIATIJIMHBI (MOJYJISI) VK-1.1 VK -1.2 VK- 1.3 OIIK- 1.3

Kareropus
Kon u conepxanue

KOMIIETEeH Kox u coneprkanne HHANKATOPA TOCTHXKEHUST KOMIICTCHIIUN

9 KOMIIETEHIINH
Ui
1 2 3

YK-1 YK-1 Cniocoben YK-1.1: AnanusupyeT 3a7a4y, BbIICIISAS 3TAIbl €€ PEIICHNUS,

VYHHBepca | OCYIIECTBISATh JEMCTBUS IO PEHICHUIO 33/1a4H, OLIEHUBAs UX IIPEUMYIIECTBA

JIbHBIE TIOUCK, U HEIOCTaTKU

KOMIIETEH | KPUTHYECKUI 3HaTh:

10707 aHAJIU3 U CUHTE3 3aJ1auy, BBIJEIISAS STAIbl €€ PelIeHUs, IEHCTBUS 10 PELICHUIO
uH(pOopMaIuy, 3aJ1auu, OIICHUBAsI UX IPEUMYIIECTBA U HEAOCTATKH
MIPUMEHSTh Ymern:

CHUCTEMHBIN ITOAXO0JT
JUISL pEIIeHUsT
MMOCTaBICHHBIX
3a71a4

aHaJII/I3I/Ip0BaTI) 3a11aqy, BBIACJISIA OTAIIbI €€ pemeHI/m,
JICUCTBUS 1O PEUICHUIO 3aJa4yM, OLICHUBAs UX
HpGI/IMYIIIeCTBa 1 HECAOCTATKU

Baagern:

YMGHI/IGM aHaJII/I3I/Ip0BaTI) 3az[aqy, BBIACISIA OTAIIbI €€
pelieHusi, IEMCTBUS N0 PEIICHUIO 3aJlayu, OICHUBAs UX
HpGI/IMYIIIeCTBa 1 HECAOCTATKU

YK-1.2. Haxoaut, BEIOUpaeT U KPUTHUECKU aHATU3UPYET
uH(popMaLrIo, HEOOXOJUMYIO Ul PEIIEHUS TOCTaBIEHHON
3aaun

3HaTh:

uH(pOpMaILIKI0, HEOOXOJUMYIO JUIS PEIIeHUs TOCTaBIEHHOM
3a1a4n

Ymers:

HAXOJNTh, BRIOUPATh M KPUTHICCKH aHATTU3UPOBATH
uH(pOpMaIIKI0, HEOOXOJUMYIO JUIS PEIICHHUS TOCTaBICHHOM
3a1a4n

Baagernb:

YMEHHEM HaXOJIUTh, BBIOUPATh U KPUTHYECKU
aHAM3UPOBATH HHPOPMAIINIO, HEOOXOAUMYIO TSl PEeIICHUS
ITOCTaBJICHHOW 3a7a4u

YK-1.3: I'pamMOTHO, JTIOTHYHO, apPTYMEHTHUPOBAHHO
dbopMupyeT COOCTBEHHBIE CYKICHUSI U OLleHKH. OTIn4yaeT
(bakThl OT MHEHH, HTHTEPIIPETALIUi, OIICHOK B PACCYKACHUIX
JIPYTUX YYaCTHUKOB

3HaTh:

CIocoObI TPaMOTHO, JIOTUYHO, apTYMEHTUPOBAHHO
dbopMupoBaTh COOCTBEHHBIE CYKIEHUS U OlleHKU. OTInYaTh
(daKThl OT MHEHUH, UHTEPITPETAINH, OIIEHOK B PACCYKIECHUSIX
JIPYTrUX YYaCTHUKOB JIEATEIbHOCTH

YmMmern:

TPaMOTHO, JIOTUYHO, apTyMEHTUPOBAHHO (OPMUPOBATH
COOCTBEHHBIE CYXJACHUS U OlIeHKU. OTiinm4uath (PaKThl OT
MHEHUM, UHTEPIPETALMI, OLIEHOK B PACCYKIECHUAX APYTHX
YYaCTHUKOB JEATETLHOCTH

Baaners:

YMEHHEM IPaMOTHO, JIOTHYHO, apT'yMEHTUPOBAHHO
dbopMupoBaTh COOCTBEHHBIE CYKIEHUS U OlleHKH. OTINYaTh
(bakKThl OT MHEHH, HHTEPIPETAIlUi, OLICHOK B PACCYKJICHUIX




‘ JPYTUX YYaCTHUKOB

2. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 110 JUCHUIIVIMHE (MOAYJIIO) U

MPOILIEIYPA OIEHMBAHUS KOMIIETEHIIMIA

Kox [Ipouenypa
Kon unnukaropa OLICHUBAHUS
KoMIIe [Tnanupyemsble pe3yabTaThl 00y4eHHs 110 .
JOCTHKEHUS KOMIIETEHIIUH
TEH- JTUCHHUIITIHE (MOJTYIIIO)
- KOMITETCHIUHT (dbopmbr
KOHTPOJIS)
2 3
OIIK- | OIIK-1.3: YMmeer 3HATEL: Texymmii
1.3 | pemath TUTIOBBIE CBolicTBa XMMUUYECKUX CUCTEM, OCHOBBI KOHTPOJIb:
3aJjauu TEPMOJMHAMUKHU U KHHETHUKH, Tecmuposanue,
npodeccuOHaTBLHON PEaKIMOHHOHN CIIOCOOHOCTH BEIIECTB, UX | Pegpepam
NesITeIbHOCTH Ha UACHTU(PUKALIMN; OCHOBBI aHAJIUTUYECKON | Vemmuubiil
OCHOBE 3HaHUU XUMHHU, PU3HUECKON U KOJUTOUTHOU IIpome:xxyTOouH
OCHOBHBIX 3aKOHOB XUMHH. ast aTTecTalus:
OMOXUMUH YMmeTh: 3auem
[TpuMeHATH 3HaHUA B 00JIACTU XUMHUU TS Oxzamen
OCBOEHUS 00UIENPOPECCUOHATBHBIX
JUCLMIUIMH U pelIeHUs
poheccuoHANBHBIX 3a/au.
Baagern:
HaBbIKAMU XMUMHUYECKOT0 HCCIIET0BaHUS.
3.IIKAJIA OHUEHUBAHUSA PE3YJIbTATOB U KPUTEPUU OLUIEHUBAHUSA
Ixana
YpoBuu OLICHMBAHUAPE3
P Kpurtepun onenuBanns pesy
OCBOCHHUA JbTaTOB (0aJLIBbI,
OLICHKH)
He ocBoenrl | CTyneHT MMeeT pa3pO3HEHHBIE M HECUCTEMATH3UPOBAaHHBIC
3HaHUA y4eOHOro Marepuaia, He YMEET BBIICNATH IJIaBHOE U 0— 60 Gar
BTOPOCTENIEHHOE, JIOIYCKaeT OMMOKM B  OINpeleleHUud :
9 2 (HeyOBIIETBO-
OCHOBHBIX TIOHSITHH, MCKaXaeT MX CMBICI, HE MOXKET HTebHO)
CaMOCTOSITENIHO U3J1araTh MaTepuall. P
He 3aureno
CTyneHT  JOEMOHCTPUpPYET  BBIIOJIHEHHE  INPAKTUYECKUX
HABBIKOB M YMEHHI1 ¢ rpyObIMU OIIMOKaMHU.
[ToporoBeiii | CTyeHT OCBOMJI OCHOBHBIE ITOJIOXKEHHUSI TEMbl Y4eOHOTro
3aHATHUS, OJHAKO TIPH M3JIOKEHUH Y4eOHOro Marepuasia
JOTMyCKaeT HETOYHOCTH, M3JlaraeT €ro HemoJHO | 61 — 75 Ga.
HEMOCJEe0BaTeIbHO,  JUISl  W3JI0OXKEHUs  HyXzaercs B | 3 (yIOBJIETBOPH
HaBOJSIIMX  BOMpPOCaX €O  CTOPOHBI  IperojaBaTers, TEJILHO)
UCTIBITBIBAET CIOKHOCTH C OOOCHOBAHMEM BBICKA3aHHBIX 3auTeHo
cyxaenuii.  CTyneHT  BiageeT  JHUIIb  HEKOTOPBIMU
MPAKTUYECKHMMH HaBBIKAMU YMEHHSIMH.
ba3zoBsrit CryneHT ocBowJ y4yeOHBI MaTepuaq B MOJHOM OOBEME,
XOpOIIO OpPHEHTUPYETCs B y4eOHOM Marepuase, u3jaraer 76 -85 GaL
MaTepuai B JIOTUYECKOW MOCIEeI0BaTENbHOCTH, OJHAKO IPH '
4 (xopoIiio)
OTBETE JOIYCKAET HETOYHOCTH.
3auTeHo

CTymeHT OCBOMJI TIOJHOCTBIO IPAKTUYECKHE HABBIKM H
YMEHHS, peLyCMOTPEHHBIE paboueit IIPOrpamMmoit




JAUCHUIINIMHBI, OAHAKO JOITYCKACT HCKOTOPHIC HCTOYHOCTH.

Bricokuii

CryneHT mokasbIBaeT rIyOOKHE U MOJHBIC 3HAHHS y4eOHOTro
Marepuana, Mpyu H3JI0KEHUU HE JIONYCKAeT HETOYHOCTEH M
UCKaXEHUSI (PaKTOB, H3JIAaraeT MaTepual B JIOTUYECKOM
[I0CJIE/I0BATEIbHOCTH, XOPOIIO OPUEHTUPYETCS B U3JIaraeMoM
MaTepuaie, MOXXET JaTh OOOCHOBAHHE BBICKA3HIBAEMBIM
CYKJEHUSM.

CTyZeHT OCBOMJ IIOJHOCTBIO IPAKTUYECKUE HAaBBIKU U
YMEHU, MIPEAYCMOTPEHHBIE paboueii IporpamMmmoi
JUCIUILINHBL.

86 — 100 Gaiun.
5 (oTIMYHO)
3auteHo

4. THUIIOBBIE KOHTPOJIbHBIE 3ATAHUS U (MJIX) UHBIE MATEPUAJIBI,
HEOBXOJIMMBIE JJIs1 OHEHKHW 3HAHUHU, YMEHUHU U HABBIKOB B

IPOILIECCE OCBOEHHS OBPA3OBATEJBbHOM ITPOT'PAMMBI

[Tepeuens onennBaeMbix kommnetenmmii - YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3

4.1. TEKYIIIUH KOHTPO.Ib
TECTbI

st onenku komnerennun YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3:

Pazgen 1. O61masn xumus

Tema 1.1.CTtexuomerpusi: 0CHOBHbIE OHATHUSA U 3aKkoHbI xumMnu YK-1.1 VK -1.2 VK-

1.3 OIIK- 1.3

TunoBasi 3anaua. Ilpu coccueanuu 2,28 e memanna 6wi10 noayueno 3,78 e e2o okcuoa.
Onpedenumsv 9K6UBAIEHMHYIO MACCY Memalld.
Pemenne:Haxonum mMaccy KUCIOpo/ia, TIOMIE/IIET0  Ha OKHCIeHne — Mertama: 3,78 — 2,28 =
1,5 r. MonsipHas Macca 3KBHBaJIeHTa Kuciopoaa M» (0)=8 r/mouns. Mcnonp3yem3akoH

sxBuBanentos M(Me) M, (Me) 2,28 -
mO,) Ms(©0,) 1°

M, (Me)

M, (Me) =12,16 2/monb

Ortser: 12,16 r/MoIIb.
TecToBble 3ananHu (3 BapuaHTa 1Mo 25 BOMPOCOB)

1. BemecrBa —3710 ...
1) MeTasuibl U HEMETAIIbL;
2) TO, U3 Yero cocToAT (PU3NUECKUE TEINa;
3) npupoHbIe, CHHTETHUECKHE U UCKYCCTBEHHbIE OOBEKTHI;
4) BUIIBI MaTEpPHUH Pa3IMUHOI POPMBI, I[BETA U 3alaxa;
5) anemMeHTapHbIe 1 CKOMOMHHUPOBAaHHBIE M3 HUX YaCTHUIIBL.

2. Bua atomoB, XapaKkTepHu3yIOLIUIiCs onpe/Ie/eHHONH BeTUYHHOI M0JI0)KUTEIHLHOI0 3apsaa
S1pa, HA3bIBAIOT:

1) pagukanom;
2) UOHOM;
3) mua3Mot;

4) XUMHYECKUM 3JIEMEHTOM;

5) mpoTOHOM.




3. OTHocHUTeIbHAS AaTOMHASl MACCa 3JIEMEHTA NMOKAa3bIBAeT BO CKOJIBLKO pa3 Macca ero
aToma ...
1) 6omnpire 1/12 macchl aToma yrieposa;
2) menbine 1/12 Macchl aToMa yriiepoa;
3) MeHbliIe MacChl aTOMa YTJIepo/ia;
4) GonbllIe Macchl aTOMa yIjiepoa;
5) GosbIlIe Macchl aToMa APYroro JIEMEHTA.

1 2 3
2 4 1

[TpakTudeckas padora Nel

OCHOBHBIC TIOHSTHS U 3aKOHBI XUMUH (4 Yac)
JlaGopaTtopHas paborta Nel

Uuctpykrax Th u I1b. 3akons! xumuu (4 gac)

Tema 1.2. Knaccupukanus 1 HOMeHKJIaTypa xumudeckux coequHennid YK-1.1 YK -1.2 VK-
1.3 OIIK- 1.3

IIpumeps! 3aganmii:

1. Oxcupsl. Knaccudukaiys okcuios.

Hanumure Gpopmysibl OKCHAOB 3J1IEMEHTOB 3-T0 NEPHO/a, TPUBEAUTE UX HA3BAHUSI.

Hanummre ypaBHEHHMs XHMHUYECKHUX pPEAKIUi, KOTOPHIMU TMOATBEPKAACTCA XUMHUYECKUUN

XapaxkTep Kaxaoro u3 JaHHBIX OKCHJIOB.

2. Kucnotel. IlpuBenute Tpu mnpuMepa MHOTOOCHOBHBIX KHCIOT, HAMUIINTE YpaBHEHHS

ANEKTPOJIUTUYECKON JUCCOLMALIMM WX M HA30BUTE KHUCIOTHBIE OCTATKHM KaXKIOM CTyNEeHU

JUCCOLIMAIUY.

3. B pe3ynbTaTe, Kakux peakuii 00pa3yroTcs KUCIbIE COJU:

a) K2CO3+H20+CO2—;

6) IMonsKOH+1Mm0m6CO2 —;

B) 2MoibKOH~+1M016CO2—;

r) IMomsCa(OH)2+2MomeCO2

Hanummre ypaBHEHHE BCeX peakiMié B MOJEKYISIPHOW M HOHHO-MOJEKYIspHOW Qopmax,

MIPUBEIUTE HAa3BaHUS 00Pa3yIOIINXCS BEIIECTB.

4. Micxops uX MOJIOKEHUS TEPMaHU U TEXHEIHsI B IEPUOINYECKON CUCTEME, COCTaBbTE (POPMYIIBI

MeTa-, OPTOTePMaHUEBOM KHUCJIOT W OKCHJA TEXHEIUs, OTBEYAIOIIME WX BBICIIEH CTENEHU

okucienus. Mzobpazure GopMyIbl STUX COSAMHEHUN TpadudecK.

5. 3anucarh MPOAYKTHI peakiuu. Ha3BaTe Bce BelIeCTBa, YYaCTBYIOIIME B PEAKIIUU, Pa3OUTh UX

1o KjlaccaM Heopranuyeckux coeaunenuit. Na,O+H.0—

[TpakTrueckas pabota No2

Kiaccel Heoprannueckux coenuHennii. Pemenue 3anay (6 yac)

Tema 1.3.CTtpoenue aroma u nepuoanyeckuii 3axon /.. Mengeaeea YK-1.1 YK -1.2 VK-
1.3 OIIK- 1.3
TunoBasn 3anava. Amom Kakozo 21eMeHma umeem  NEKMPOHHYIO — KOHDuU2SYypayuio
1522s22p°3s23p°301%4524pC4d105525p1?
Pemenune:KonnuecTBo 37eKTpOHOB B 0007I0UKe HeTpanpHOro atoMa cocraBiseT 49. [Torromy
€ro 3apsAx sapa W, CIEeN0BATENIBHO, MOPSAKOBBI HOMEp, Takke paBHbI 49. B mepuonnueckon
cucreme /I.M1.MeHneneeBa HaxoIuM, 4TO 3TOT IEMEHT — UHIUI.
Otser:In.
TectoBbie 3aganusa YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3
(3 BapuanTa 1o 25 BOIpocoB)
1. SIBJIeHHe PaAHOAKTHBHOCTH OTKPBLI:


http://www.chem-astu.ru/chair/study/genchem/PeriodicSystem.doc
http://www.chem-astu.ru/chair/study/genchem/PeriodicSystem.doc

1) A. Bekkepens;

2) M. Cxnanosckas — Kropwu;
3) I1. Kropu;

4) B.K. Pentren;

5) D. Pesepdopa.

2. 3aKoHYHTe ypaBHEHHeE siiepHOli peakumHu 26°*Fe+ a—> ...
1) 24°3Cr +1%D

2) 25°°Mn + n

3) 23°*Mn +n

4) 28°'Ni +n

5) 28®*Cu+1!H +n

1 2
1 4

[IpakTuueckas padora Ne3

CocraBieHue 3JIeKTPOHHBIX (hopMmyi S, P,d anemeHToB (4 yac)
JlaGopaTopHas pabora Ne2

CocraBieHnue Mojienieid aToMoB(4 Jac)

Tema 1.4. Xumnyeckas cBsizb. CTpoenue Bemecrsa YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3
Tunosas 3agava. Yxaosxcume mun cubpuouzayuu opoumareti 6opa 6 monexyne BBrs.

Pewenue:
B o0pa3zoBanuu Tpex KOBaJIEHTHBIX CBsI3ed MeX Ay O0poM 1 aToMaMu OpoMa y4acTBYIOT OJIHA S- U
JBe P-opOuTanu aroma Oopa, CBOMCTBA KOTOPBIX pasnuuarorcs. Ilockonbky Bce XuUMHUECKHE
cBsi3u B Monekyne BBrs paBHouennbl, atom Oopa mnonBepraercs rubpuauzanuu. B Heit
NPUHUMAIOT YYacTUE YyKa3aHHbIE BbIIIE TpPU OPOUTANM BHEIIHEro AJIEKTPOHHOIO CJOA.
CrienoBaTeNnbHO, THII THOPHAN3AINT — SP.
OrtserT: Sp°.
IIpumep TecToBOrO 3a1aHNUA:
1.JloHOpHO-aKIeNTOPHBII MEXaHU3M BO3HUKAET 3a CUET:
1) mepekpbIBaHUs ABYX3JIEKTPOHHOr0 o0Jaka OJTHOTO aTomMa M CBOOOAHOM opOHTanu ApYyroro
aToMa;
2) nepeKpbIBaHHsI MHOTO3JIEKTPOHHBIX 00JIaKOB;
3) B3aUMOICUCTBUS JIIEKTPOHHBIX 00JIaKOB CO CBOOOAHBIMU OPOUTAIISIMH,
4) oOpa3oBaHUs MEPEXOTHOIO COCTOSHUS;
5) obpa3zoBaHUs 3apPSHKEHHOTO EPEXOTHOTO KOMIUIECKC.

1
1

JlabopaTtopHas pabora Ne3
XuMHYecKas CBSI3b U CTPOSHUE MOJIEKY (4 Jac)

Pa3nea 2. Tepmoannamuka

Tema 2.1. OCHOBBI XUMHYECKOH TEPMOAUHAMHUKH
YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3
Tunosas 3aga4ya. OnpeeneHne SHTAIBINY PEAKIINU
Onpedenumsv usmeHeHue dIHMANIbRUU XUMUYECKOLU peakyuu u ee meniogou 3¢gexm.
2NaOH + H2S04 = Na S04 + 2H20
Pewienue:
[To cripaBOYHUKY OINpeNeTUM PHTAJIBINN 00pa30BaHUs KOMIIOHEHTOB.
AH®(NaOH) = -426 xJIx/MOIb.



http://www.chem-astu.ru/chair/study/genchem/move.php?term=ertp94gvsfwe190fgfDDshagfsfddr49gFaaqqwpOO
http://www.chem-astu.ru/chair/study/genchem/move.php?term=sw92ghHwWSsqarrttTTpkMNvbsahg90765RR
http://www.chem-astu.ru/chair/study/genchem/move.php?term=fger50yHHfsde2677sddagGGhsjj389gGfdjjKks

AH®(H2S04) = -813 x/I/MOb.

AH®(H20) = -285 kJI/MOTb.

AH®(NazS04) = -1387 xJIx/MOmb.

[To cnenctButo u3 3akoHa ['ecca onpeneumM H3MEHEHUE SHTAIBIINH PEAKIINN:
AHx.p. = [AH(Na2SOs) + 2AH(H20)] - [AH(H2S04) + 2AH(NaOH)] =

= [-1387 + 2(-285)] - [-813 + 2(-426)] = - 1957 - (-1665) = - 292 kI»x/MOJIb.
Onpenenum TerioBoi 3pdext:

Q =- AHx.p. =292 xJIx.

Otsert: 292 kJ[x.

Tumnossble TecToBbIe 3axanus (3 BapuanTa no 15 Bompocos) YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3
1.I1pouecc, mpoucxoasiniuii B TEPMOJUHAMUYECKON cHCTeMe MPU OTCYTCTBUHU TeNJI000MeHAa
€ OKPYKAIOIIMMH TeJIaMH, HA3bIBAETCH. ..

a) annabaTHbBIM; 0) U30XOPHBIM; B) H300apHBIM; T) H30TEPMUYCCKUM.

2.BHyTpeHHsIsl JHEPIHs TeJia MPHU ero NJaBJieHHH. ..
a) yBeJMuuBaeTcs; 0) yMEHbIIAeTcs; B) He u3MeHsiercs; r) HeoOXoaumbl IOMONHUTEIbHBIC
CBEICHHS.

3. CTanaapTHasi JHTAJILNUS 00pa30BaHUs BOOPO/a PaBHA:
a) —46,2 kJIx/mMob;
6) 200,0 JIx/momns K;
B) 46,2 xJIx;

r) 0.

1 2 3

a

IIpakTryeckas padbora Ne4

OCHOBBI XMMHYECKOH TepMOIUHAMUKH. PenlieHre 3a1a9 Ha ONpeIeIICHIE YHTAIBITHA U SHTPOITHH.
Pemmenwne 3anau Ha onpenenenue sueprun [ m66ca (4 yac)

JlaboparopHas pabora Ne 4

TepMoxuMuueckoe pasaoKeHue AuxpomaTa aMMoHus(2 gac)

JIaboparopHas padora Ne 5

TenoBbie sIBNEHUS IPU PacTBOpPeHUH (2 4ac)

Tema 2.2. Kuneruka xumu4yecknx peakunid. Xumuieckoe papHopecue YK-1.1 YK -1.2 VK-
1.3 OIIK- 1.3

Tunosas 3a1a4a.3aBUCUMOCTb CKOPOCTH PEAKIIUHU OT TeMIepaTypbl

IIpu 0 °C peakyus, 0ns Komopot memnepamypHbwlii KO3gouyuenm pasen 2, 3aKaH4usaemcs 3a

120 cex. Paccuumaume, npu Kaxkou memnepamype 3ma peakyus 3akonuumcs 3a 15 cex.?

Pemenue:

CkopocTh peakuuu Bo3pacteT B v2/Vi = 120/15 = 8 pas.

[To ypaBuenuto Bant-I'odda,

Va /Vl = yAtllol

8 = 22V10 At/10 = 3, oTkyna pasHOCTh TemmepaTyp At = 30 rpaaycos.

t=0+ At=30°C.

Otget:30 °C.

Tunosble TecToBbIe 3anaHus (3 BapuanTa mo 20 BOIIPOCOB)
1. 'omorenHasi cucreMa COCTOMT H3:
1) onHoi#t dassr;
2) U3 HECKOIBKUX (ha3;
3) pa3HBIX arperaTHbIX COCTOSTHUM



4) onHoM (ha3bl U HECKOJIBKUX arperaTHbIX COCTOSIHUMA;
5) HECKOJIBKHX (a3 C pa3InYHBIMU arperaTHBIMU COCTOSTHUSIMH.

2. ®a3za - 9370 ...

1) moBepXHOCTD pazjena;

2) rUnoTeTHYECcKasi CUCTEMa C MHIUBUIYaTIbHBIMU CBOMCTBAMU;

3) cucreMa, UMEIOIAst HECKOJIBKO BHYTPEHHUX MMOBEPXHOCTEN pa3jiena;

4) yacTb CUCTEMBI, OTJICJICHHAS OT IPYTUX €€ YacTeil MOBEPXHOCTHIO pa3iena, U Mepexoe
Yyepe3 KOTOPYHO CBOMCTBA U3MEHSIOTCS CKAaYKOM;

5) 4acTh CUCTEMBI, OTAENIEHHAs OT APYTrUX YacTeil MOBEpXHOCTHIO (ha30BOro pasjena u
o0Jaaroias XuMUYECKUMH CBOMCTBaMHU.

3. CkopocTh XMMHYECKOH PeaKIii MOKHO XapaKTePU30BaATh KAK ...
1) u3MeHeHue BO BpeMEHH KOHIEHTpAlUi BEIECTB peaKIiH;

2) U3MEHEHNE BO BPEMEHU KOHIIEHTPAIUil pearnpyrolux BEIIECTB;

3) u3MeHeHue BO BpPEMEHH KOHIEHTpaLUil BCEX YUaCTHUKOB PEAKIIUH;

4) yKCIlo aKTOB peaKkluy B €IMHULE 00BbEMA,

5) OTHOLIEHNE KOHLEHTPAIUK KO BPEMEHH.

[N

2 3
1 4 2

[TpakTuueckas padora Ne5

KuHeTHKa XMMHUYECKHX MPOIIECCOB U XMMHUUYECKOE paBHOBECHE. PelieHre 3a/1a4 Ha onpe/ielieHre
CMEIICHUS XUMUYECKOT0 paBHOBecHs. PerieHne 3a1a4 Ha onpeesieHue CKOPOCTH XUMUIECKUX
peaxiuii (64ac)

JlaboparopHas pabora Ne 6

Brusiare ¢hakTopoB Ha CKOPOCTh XUMHUYECKUX peakiuii (8 yac)

Pazpnen 3. PacrBopsl YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3
Tema 3.1. O01mue cBoiicTBa pacTBOPOB
Tunosble 3aga4n:
1. Pacyetsl, CBA3aHHBIE C IPUTOTOBJIEHUEM MTPOLEHTHBIX PACTBOPOB U3 KPUCTAIIIOTH/IPATOB

Cxonpko rpamMoB riaayoepoBoii conu NaxSO4- 10H20 Hago oTBeCUTSH 1Sl TPUTOTOBICHUS
1 kxr (1000 1) 20mpoLIeHTHOTO PacTBOPA, PACCUUTAHHOTO Ha OE3BOJHYIO COJIb?

Pemienne:
1. PaccunThiBaeM, CKOJBKO OE3BOJHOM COJHM JOJDKHO COJEpKAThCs B 1 Kr 2-TIPOIIEHTHOTO
pacTBoOpa: 1o ONMPEAEIEHNUIO TPOLIEHTHON KOHIIEHTPALMU COCTABIISIEM ITPOIIOPILIUIO:

100 p-pa — 2rp.B.
1000 r p-pam r p.B. (6e3BeAH6H COJINM) OTCIOA!
1000x2

Mp.s. (0€3BOIHOM COJII/I):l— =20 r (6e3B0IHOI COIIH)

00
CnenoBarenbHo, ais mpurotoBieHust 1 xr 2 % pactBopa rinayOepoBoit coiu tpedyercs 20 r

6e3BoHOM comu (NaxSOg).

2. HaxoauMm KOJIMYECTBO KpHUCTaUIOTHApaTa, Kortopoe coaepxur 20 r Oe3BOJHON couu:
rpamm-Moiiekyna (MossspHast Macca) NaxSO4-10H20 paBna 322 1, rpamm-Moliekyna (MoJIsipHast
macca) Na2SOs— 142 1; cocTaBiisieM NpoIopIuIo:

322 r/Mmone — 142 r/mounb

mr ——— 20r



322x20
142
3. Utak, nia npurotoBienus 1 kr 2% pacTtBopa: Hy)KHO OTBECUTH 45,35 T KpUCTaIUIOTUApPATA U

Otcroga:m = =45,35 r (kpucTaJIJIOTUAPAaT)

B3sTh 1000 — 45,4 = 954,6 r BoabI (MK, OKPYTIIsis, 955 M1 BOJIbI, CUUTAs TUIOTHOCTH BOJIBI PAaBHOM
1). OrBer:45,35 1

2. OcMoc.Bviyucaums  6eIUYUHY OCMOMUYECKO20 Oaslenus pacmeopa, 6 1 1 Komopoeo
cooepacumes 0,2 mons nesnekmponuma, eciu memnepamypa pasua 17°C.

Pewienue:

[Tpu BoIpaxkeHuu o0bEMa B TUTpax ypaBHeHre MeneneeBa-Knaneiipona s 0CMOTHYECKOTO
JABJICHUS OyJIET UMETh BUJT Pocyi= 10°C.RT.

P = % RT =0,2-8,314 -290-10° = 482190 [1a = 482,2x1a

ocMm

Ortsert: 482,2 klla
3. BeluncieHre KOHCTaHThI THIPOJIN3a COIU
Paccuumaiime koncmanmy 2uoponusa xnopuoa ammonusi NH4Cl, eciu koncmanma ouccoyuayuu

NH4OH pasna 1,77-107°.

Pemiennie: KoHCTaHTY rHIpOIH3a CONU CIA0OT0 OCHOBAHMS U CHIIHON KUCIIOTHI BEIYUCIISIFOT 110

dbopmyre
KI" =

Kw ,
K
rac KF — KOHCTAHTa FI/I,Z[pOJII/ISa;

Kﬂ — KOHCTaHTa AucConuanuu caaboro OCHOBAHMUAI,

KW — MOHHOC NPOU3BCACHUEC BOJbI.

KoncranTa ruaposmsza NH4Cl paBaa K. — 107 —565.1070-
177-107°
Orser: 5,65-10™%°

TecroBble 3ananus (3 BapuanTa o 25sompocos) YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3
1. PacTtBOpBI — 370 ...
1) TOMOI'€HHBIC CUCTEMBI, COCTOALINE N3 HECKOJBKUX KOMIIOHCHTOB,
2) reTeporeHHbIe CUCTEMBI, COCTOSIIUE U3 PSAAa KOMIIOHEHTOB;
3) rerepoda3Hbie CUCTEMBI;
4) n301MpPOBAaHHBIE TOMOTE€HHBIE CHUCTEMBI, COCTOSIIIINE U3 HECKOJIBKUX KOMIOHEHTOB;
5) uneanbHbIE CUCTEMBI, B KOTOPBIX OTCYTCTBYET XMMHUECKOE B3aUMO/IEHCTBHUE.

2. XumMHuuyeckoe B3aMMOJeHCTBHE MOJIEKYJ PACTBOPHUTENSl ¢ YACTHIAMHU PACTBOPEHHOIO
BeleCTBa HA3BIBAKOT ...

1) pacTBOpeHuEM;

2) conbBaTallUEw;

3) oOMeHHO peakiueil;

4) TOHOPHO-aKLENTOPHON PEAKIIUEN;

5) BHYTPUMOJICKYJISIPHBIM B3aUMOICHCTBHUEM.

3. sSIB1eHune ocmoca — 3T10:

1) nByxcToponHss auddysus;

2) ogHocTOpoHHSIs UG dy3Us PpACTBOPUTEIIS B paCTBOP Yepe3 MOTYIPOHUIIAEMYIO TIEPETOPOJIKY
(MeMOpany);

3) mepexo[ 4acTHUll B pacTBOPE;



4) pacTBOpEHHE COJIEH B PACTBOPUTEIIE;
5) HampaBJIEHHOE IBM)KCHUE MOHOB IO]] IEWCTBUEM 3JIEKTPUIECKOTO TOKA.

1 2 3
1 2 2

[TpakTrdeckas pabora Ne 6 OGmiue cBoiCTBa pacTBOPOB. Pemenue 3a1a4d Ha «O01IMe CBOICTBA
pactBopoBy. [lorsTue o ruaponuse. Pemenue 3anay «l uaponus coneii» (6 gac)

JlaGoparopHas pabota Ne 7

[TpurotoBneHne pacTBOpa XJIOpUAA HATPUS C PA3TUYHBIMUA MAaCCOBBIMU JOJISIMH(2 Yac)
JlaGoparopHas pabota Ne 8

[IpuroTroBneHne pacTBOPOB 33JAHHOM KOHIIEHTPALIMH U3 KPUCTAIOTUAPATOB(2 vac)
JlaGoparopHas pabota Ne 9

[TpuroTtoBneHne pacTBOPOB 33JaHHON KOHIIGHTPAIMH ITyTeM pa30aBiieHus 0olee
KOHIIEHTPUPOBAHHOTO (2 yac)

Paznen 4. Oxkuc/auTe1bHO- BOCCTaHOBUTeNIbHBIE poueccbl YK-1.1 VK -1.2 VK- 1.3 OIIK- 1.3
Tema 4.1. OKHCINTETBHO-BOCCTAHOBUTEJIbHBIE MPOIECCHI

Tunosasi 3agaua.Tox cunoii 64 nponyckaniu yepes 600HbBIU pACMBOP CEPHOU KUCTIOMbL 8 MeYeHUe

1,5 u. Boiuucaume maccy pasnodicusuienicsi 600bl U 00vbem 8bl0eTUBUIUXCS 24308 (H.).).

Cocmagbme cxemy 21eKMpPONU3A:

Pemenne: HySOs— 2H' + SO4*

K() A#)
2H* SO4*
H,O H.0
2H" + 26> H2 2H20-4e —» 02 + 20H"

Mhzo = (M- | - 1)/ F =8 - 6 - 5400) / 96500 = 3,02r.
V2= (Vo - |- ) / F = (11,2- 6 - 5400) / 96500 = 3,7611.
Vo2 = (V02 -1t) / F = (5,6- 6 - 5400) / 96500 = 1,8811.

Tunosblie TecToBbIE 3a1anus (3 BapuaHTa 1o 15 BOpocoBs)
1. YMeHblIeHHE CTeNeHH OKUCJIEHHS OTpe/ielisieT Mpouecc:
1) oTAaYM 3TEKTPOHOB;
2) BOCCTaHOBJICHUSI,
3) oKHCIeHus;
4) oOMmeHa;
5) pacTBOpEHUS.

2. ITIpoaykrom BoccranoBJieHus1 KMnQO4 B HelTpaJIbHOM cpee sIBJISAETCS:
1) comuMn?*

2) MnO>

3) KaMnOg4

4) Mn(OH)s3

5) MnO

3. Ha anoxe 00bIYHO NIPOTEKAIOT MPOLECCHI:
1) oxkucnenus;

2) BOCCTaHOBJICHHUS,

3) aucconanyy IEKTPOIUTOB Ha HOHBL;

4) MONSIpU3alINY;

5) ocaxxzieHusl.



[IpakTuyeckas padora N7

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE MTpoLiecchl. COCTaBlIeHNE OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIHii METOOM JIEKTPOHHOTO OanaHca. CocTaBiIeHHE OKHCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUid MEeTOA0M moiypeakiuii (10 gac)

JlaGoparopHas pabora Ne 10

OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE peakiny. OKHUCIeHUE THAPOKCUIA JKeje3a KUCIOPOAOM
BO31yxa. BiusHue cpenbl Ha NOBEIEHNE IEpMaHraHaTa Kajus Kak okuciauTens (6 yac)

Pazgen 5. Meraael 1 HeMerawabl YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3
Tema 5.1. O030p CBOMCTB 3JIEMEHTOB MeTAJIJIOB U HEMETAJLJIOB

Bomnpocsl k Tecty
1. DnemenTsl | A rpynnbsl uMeIOT 3/1eKTPOHHYIO hopMy.Ty:
1) ns?np’;
2) nSZ;
3) ns?np*;
4) ns’np?.
5) (n-1)d?ns?np?.

2. I8 HUX XapaKTepHAa cTeNneHb OKHCJIEHUSI H BAJIEHTHOCTh:
1) +3 u 3;

2)+1;+3 u 3;

3) 3ul;

4) 0;+1wu3;

5)+3;-3u0.

3. O0mme napsl 3J1eKTPOHOB B MoJiekyje BH3 cmelensbi:
1) x atomy Gopa;
2) K aTOMY BOJOPO/Ia;
3) HE CMEIIEHBI.
Koabl kK THIOBOMY TeCTy

- = Hocaexnsissuudpazagan
= o x
2225 L
2
FEE :
=
RE

[IpakTuueckas pabora No§

0O030p CBOICTB 271eMEHTOB MeTaIJIoB. Pemenue 3anay (5 yac)
[IpakTuueckas padota No9

0O0630p CBOICTB 27IEMEHTOB HeMeTaIlIOB. Pemenne 3anay (5 yac)
JlaGopaTtopnast pabora No 11

O6mue cBoiicTBa MeTasioB (7 4ac)

JlaGopaTtopHas pabota Ne 12

O6mmue cBoiicTBa HeMeTawoB (7 Jac)

Hroroselii kouTpoJs 3Hanmii YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3



TecTupoBaHnue NPOBOAUTCS C LENbI OCYIIECTBICHUS MOHUTOPHHIA 3HAHUU 110 BCEMY
Kypcy yueOHOW TUCHUIUIMHBI. SIBJseTCS allbTepHATUBON MPOBEACHUS TPAIUIIMOHHOTO YCTHOTO
9K3aMEHa 0 TUCLUIUINHE.

Ha3na4yenue Tecra: WTOroBb1il KOHTPOJIb
3HaHUI

Bpemst BbInoTHeHHS: 60 MuHYT

Koau4yecTBoO 3a1aHMi: 30

Tun 3agannii: 3aKpBITHIN

®opmMa TecTOBBIX 3agaHmii: TecT conepxkuT 10 BapuantoB. Kaxaplii BapuaHT COCTOUT U3
30 BompocoB. B TecT BKJIIOUEHBI BCE pa3/ieiibl JUCIUIUIMHBL. Y POBEHb CIOXKHOCTU 3aJlaHUI U UX
conepkanue cooTBeTcTByeT TpedoBanusM OI'OC BO no naHHOM JTUCTUILTHHE.
HNHCTpYKIMSA K BBINOJHEHUI) TECTA TEKYLIEro KOHTPOJIA:
[Ipu BBIMOIHEHUH TeCTa HEOOXOAMMO BHIOPATh OJIUH WJIM HECKOJIBKO MPABHIBHBIX OTBETOB U3
npeyiaraeMbix 4 U BBECTU B TaOJIUILy OTBETOB.
Kpurepun oueHuBanus recra:

A
K= FK — K03((HUIIMEHT YCBOCHHUS 33 OJJUH TECT,

A — KonuuecTBo npaBUIbHBIX OTBETOB, P — 00111€€ YK CII0 BOIIPOCOB B TECTE.
5=091-1

4=0,76 -0,90
3=0,61-0,75
2= 0,60 u menee.

TunoBbie BONPOCHI K TECTY HTOrOBOI0 KOHTPOJISI 3HAHUM

no gucuuniaune «Xumus» YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3
1.Yucno kakux 31€MEHTAPHBIX YACTHUIL SBISETCS ONPEACISAIOIINM Il MOHATUS “XUMHUYECKU
DIIEMEHT:
a) MIPOTOHBI
0) HEHTPOHBI;
B) 2JIEKTPOHBI,
T') TO3UTPOHBI.

b

2.Kak 3anumiercst BBIpaKeHHE JJIsi CKOPOCTH PEaKIHH C+ 02=CO0Oz:
a) V =k [C] [O];

0) V=k[COz];

B) V =K [O2];

r)V =[0z].

3.11lemouHO¥ pacTBOp MOTYYArOT P PACTBOPCHHUH B BOJIC:
a) NaxSOs;

6) NazSOq;

B) Fe2(S04)s.

r) NaCl.

4.CranmapTHas SHTAIBIHAS 00pa30BaHUs BOJIOPO/IA PaBHA!
a) —46,2 xJIx/Monb;

6) 200,0 JIx/momns K;

B) 46,2 xJIk;

r) 0.



5.I1pousBeneHue pacTBOPUMOCTH Uit ManopactBopumMoro anekrponura AQCl Beipaxaercs
YpPaBHECHUEM:

a) AgCl = Ag* + ClI;

0) IIP = Ag*Cl;

B) [MAnagcr = [AgT[CIT;

6.30J10TO€ YUCITIO CITYKHUT:

a) JUT KOJMYECTBEHHOW XapaKTEPUCTUKH 3aIlUTHOTO JCHCTBUS OHOIOIMMepa 0 OTHOLICHHIO K
T000MY 301110,

0) [UIsl KOJIMYECTBEHHON XapaKTEPUCTUKH 3AIUTHOTO ACHCTBHUS OHOMOIMMEpa 10 OTHOLICHHIO K
301110 30JI0Ta;

B) JJIsI OIIPE/ICIICHHSI IIOPOT'a KOAryJIsA HOHOB 30JI0Ta;

F) AJI OIMPEACIICHUS BCIIMYUHBIL 3JICKTPOKMHCTUYCCKOTO IMOTCHIIMAJIA I'PAHYJIbI B KOJUIOUAHOM
pacTBope 30J10Ta.

7.VlcxogHOE HU3KOMOJIEKYIISIPHOE BEILIECTBO, U3 KOTOPOTO CUHTE3UPOBAH MOJIUMED, Ha3bIBACTCA:
a) DJIEMEHTAPHBIM 3BCHOM;

0) CTPYKTYpPHBIM 3BEHOM;

B) MOHOMEPOM;

T') IPOCTEHIIIMM 3BEHOM.

8.HauGosb1neit Koarynupyrolei criocoGHOCTHIO IO OTHOLIEHUIO K MULIEILIE
{m[BaS04]nSO+*(2n-x)K*}*xK* 06nanaer uom:

a) Na™;

6) Mg2+;

B) AI%*;

r) CI.

1 2 3 4 5
B r a r B 6 B B

(o]
~
oo

Kpurepun onenuBanus:
A
K=------ ;
P
rae K — koappuumeHT ycBoeHusi, A — 4ucio MpaBUIbHBIX OTBETOB, P — 00111ee yrcio BOnpocoB B
TecTe.

5=0,91-1
4=0,76-0,9
3=0,61-0,75
2=0,6

4.2. MIPOMEXYTOUYHAS ATTECTALIUSA
IlepeyeHnb 3a4eTHBIX BONPOCOB (3a1aHMI1)

VK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3
Pa3gen 1. O01mas xumus
1. Kakyto mH(popmanno MOXHO H3BI€Yb M3 (HOpMyINbl XUMHUecKoro coenuHeHus? IloHsaTus
«IPOCTEUIICH» U «MCTUHHOW» POPMYI XUMHUECKOTO COSIMHECHHMS.
2. OCHOBHBIE r'a30BbIE MPOLIECChl. YTO MOHMMAIOT MO/ NApUUAIBHBIM JaBlieHueM  rasza? Kakum
YpaBHEHHUEM MOJIB3YIOTCA JIJIsl OMIMCAHUS COCTOSIHUS HaealnbHoro raza? Kakue ycioBus aiis ra3oB
CUUTAIOTCA HOPMAJIbHBIMU ?



3. Kakue ycnoBus aisi Ta3oB cuuTaroTcs HopManbHbIMH? KakoBa (opMmynupoBKa 3akoHa
Agoranpo? Kakoii BeiBoa U3 Hero cienyet? [aiite onpenenenue unciy ABoraapo. Uto siBisieTcst
euHUIeH KoaudecTBa BeniecTBa? YTo Takoe MOJIbHBIA 00bEM, YEMY OH paBeH?
4. Kakyro XMMHYECKYH) CBSI3b HA3bIBAlOT KOBAJIEHTHOW? YeM MOXHO ONpEAeIuTh
HaIpaBJIECHHOCTh KOBaJeHTHOM cBsi3u? Kakas KoBajieHTHas CBsI3b HA3bIBACTCS MOJSPHOU U
HenoJisApHOH? YUTO CIOYyKUT KOJWYECTBEHHOMW MEPOW MOJISIPHOCTH KoBajieHTHOM cBsizu? Kakoii
croco0 00pa3oBaHusl KOBAJICHTHOM CBSI3M HA3bIBAETCS JJOHOPHO-AKLEIITOPHBIM?

Paznen 2. Tepmogunamuka
1. Yro HazpiBaeTcs TepMOXMMUYECKUM ypaBHeHHeM? [louemy B HEM HEOOXOOMMO YKa3bIBaTb
arperaTHoe COCTOSIHUE BeIIeCTB M uX mnoiuMopdubie Moaudukanun? KakoBbl J1Be CHCTEMBbI
3HAKOB TEIJIOBBIX YPPEKTOB?
2.YT0 Ha3bIBAETCS CKOPOCTHEO XUMHYECKOMN pEaKIIMU B TOMOT€HHOM U reTepOreHHOMN
cucreme. KakoBa pasMepHOCTh CKOPOCTH XUMUYECKOH peakiuu. ChopMyaupyiTe OCHOBHOM
3aKOH XUMHUYECKOW KUHETUKH — 3aKOH JIEUCTBYIOIIHUX Macc.
3.Kakue akTopsl BIUSIOT HA CKOPOCTh XUMUYECKOH peakiuu? B uém 3akimoyaercs pa3inane
KUHETUKH B TOMOTE€HHBIX U F€TEPOr€HHBIX XUMUYECKUX peakiusax? UTo Takoe KOHCTaHTa
CKOPOCTH XUMHUYCCKOU PEAKINH, OT KaKUX (aKTOPOB OHA 3aBUCHUT?

Pa3znen 3. PacTtBopnl

1. Ilowemy mporiecC pacTBOpPEHUsI SIBIAETCS SHAOTEPMHUECKUM mporeccom? OObscHUTE
CYILIHOCTb ITPOLIECCa PACTBOPEHUSI.
2. 3aBHCHMOCTh MEXKIy 00BEMaMU H HOPMATHHOCTSAMHU PACTBOPOB, PEarHPYIONIMX O€3 OCTaTKa.
Tutp pactBOpa?
3. Urto Ha3bIBaeTCs AMEKTPONIUTOM? YeM OTIIMYAIOTCS CUIIbHBIE 3JIEKTPOIUTHI OT clladbix? [louemy
pacTBOpPHI KHCIIOT, OCHOBAHUM U COJIEN HE MOJUMHSIOTCS 3aKOHAM HJI€abHBbIX pacTBOpoB? UTo
TaKoe M30TOHUYECKHUI Kod(hpummenT?

Pa3nen 4. OxkuciauTe1bHO- BOCCTAHOBUTEIbHbIE MPOLECCHI

1. OCHOBHBIG IIOJIOXKCHUA BHCKTpOHHOﬁ TGOpI/II/I OKHUCIIUTCIIBHO — BOCCTAHOBUTECJIIBbHBIX
peakuumii. Kakoit mponecc Ha3bIBa€TCsl OKUCIEHUEM U BOCCTaHOBIEHHEM? OCHOBHBIE OKUCIUTENN
1 BOCCTAHOBHUTEIIH.
2. BausiHue cpeapl Ha MPOTEKAHME OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUU HAa MpUMeEpe
nepMaHTaHaTa Kajus.

Pasznen 5. Meraajibl H HEMETAJIbI

1. OOmas xapakTepucTHKa d>J€MEHTOB 1-A rpynmbl. 3HayeHHE HOHOBOJIOpPOJA B
(U3HOTIOTUYECKHUX MPOIIECCaX.

2. Avmvuak. AMMOHMHA. HHUTpUTBI M HHUTpaTbl U HUX TOKCHUYHOCTH JJISi KUBBIX OPraHU3MOB
HakonuieHne HUTPaTOB B pacTEHUSIX U MTOYBE.

IIpumep 3K3aMeHAIMOHHOTO OUJIeTa
1. Yto Ha3bIBaeTCs AMEKTPOIUTOM? UeM OTIMYAOTCS CHIIbHBIE JIEKTPOJIMUTHI OT CIA0bIX?
2. B uem 3axmmouaercs npunmui [aynau? Mosker 1 ObITh Ha KAKOM-HUOY b TTOLYpOBHE aToMa P’
umi d'%->nexTporos? CocTaBbTe JIEKTPOHHYIO (GOpMyTy aTtoma snemeHta ¢ Z =17 u mns
BaJICHTHBIX 3JIEKTPOHOB BHIYMCIUTE CYMMAapHBII CIHH.

3. Kakyio KOBaJeHTHYIO CBSI3b Ha3bIBAalOT JOHOPHO-aKLENTOpHOH? Kakue THUITBI XUMHUYECKOU
cesizu umerotes B monax NH4" u BF4™? Vkaxure noHop u akienrop.

4. Tlpu B3aumonerictBuu 6,3 T kene3a ¢ cepoit Beiaenuioch 11,3 kJlx temnorsl. Hanmumure
TEPMOXHMMHYECKOE YPaBHEHHE M BBIYUCIUTE TEIUIOTY oOpa3oBaHusi cynbpuma sxemeza FeS.
Omeem: -100,4 xIx/MOJb.



5. CmemuBarot momapHo pactBopsl: a) CU(NO3)2u NaxSOs; 6) BaClon  K2SOs4; B) Ca(OH)2um
HCI; 1) Na:S u HCI. B xakux u3 3THX CllyyaeB peakiiy MPaKTUYCCKH MOUIYT 10 KOHIa?
CocTaBbTe MOJICKYJIIPHBIC M HOHHBIC YPaBHCHUS.

Kpurtepun ouennBanus:

«3ayTeHO» - BBICTABJISETCA CTYACHTY, IPOJAEMOHCTPUPOBABUIEMY BCECTOPOHHEE,
CUCTEMAaTHUYECKOEe U TIIyOOKO€ 3HaHUE Y4eOHO-MPOrPaMMHOTO Marepualia, YMEHHE CBOOOIHO
BBIIIOJIHATh 33JaHUs, MPEAYCMOTPEHHBIE MPOrPaMMON, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIN C
JIOTIOJIHUTEIIHOM  JIMTEPaTypo, PEKOMEHJOBAaHHOM IporpaMMor. Kak mpaBuio, oneHka
«3a4T€HO»  BBICTABJISICTCS CTYJAEHTaM, YCBOMUBIIMM B3aUMOCBA3b OCHOBHBIX IOHSATUUN
JUCHMIUIMHBL B WX 3HAYeHUW s mpuolOperaeMol mpodeccud, NpPOSBUBIIAM TBOPYECKHE
CIIOCOOHOCTH B IOHMMAaHUH, U3JI0)KEHUU U UCIIOIb30BaHUHN Y4eOHO-TIPOrPaMMHOI0 MaTepuania.

«He3aureHo» - BBICTABISAETCS CTYAEHTY, IPOAEMOHCTPUPOBABIIEMY MPOOEbl B 3HAHMSIX
OCHOBHOTO Y4eOHO-IIPOTPaMMHOI0 MaTepuasna, TOMYCTHUBIIEMY NpPUHIHUIMUATIbHBIE OLUIMOKU B
BBIMIOJIHEHUM TPEAYCMOTPEHHBIX INporpaMmoi 3ananuil. Kax mpaBuiio, oleHka «HE3auTEeHO»
CTaBUTCS CTyJEHTaM, KOTOpble HE MOTyT MPOAOKUTH OO0y4eHHE WJIM HPUCTYIUTh K
npoeCCHOHATIPHON NIeATETFHOCTH 0 OKOHYAaHMM By3a 0€3 JIOTOJHUTENBHBIX 3aHITHH 110
COOTBETCTBYIOIIEH TUCLMILIAHE.

Ilepedyenb 3K3aMeHALMOHHBIX BOIIPOCOB
YK-1.1 YK -1.2 VK- 1.3 OIIK- 1.3
Pazgen 1. O6masn xumus
1. Kakyio mHbOpManmio MOXHO H3BJIE€Yb U3 (HOPMYIBl XHMHUYECKOTO coenuHeHus? [ToHaTus
«IpocTeIei» U «MCTUHHONW» (hOPMYJT XUMUYECKOT0 COETUHEHHUS.
2. OcHOBHBIE ra30BbI€ MpoIiecchl. YTO MOHUMAIOT MO/ MApIUAIbHBIM JaBieHueM  rasza? Kakum
YPaBHEHHEM NOJIb3YIOTCS I OIIMCAHMSI COCTOSIHUSA UeanbHoro raza? Kakue ycnosus uis razoB
CUMTAIOTCS. HOPMAJIbHBIMU?
3. Kakue ycnoBus ais ra3oB cuuTaroTcd HopMmanbHbIMU? KakoBa (opmynupoBka 3akoHa
ABoranpo? Kakoii BeIBoJ U3 Hero cineayet? Jlaiite onpenenenue ynciy Aporaapo. Yro sBisiercs
eMHuIeH KonnyecTBa BemecTBa? YTo Takoe MOJIbHBIN 00bEM, UeMY OH paBeH?
4. Kakylo XHMMHYECKYI) CBsI3b HA3bIBAIOT KOBaJeHTHOW? UYeM MOXHO OmNpenenuTh
HaIpPaBJIEHHOCTh KOBAICHTHON cBs3u? Kakas KOBaJIeHTHas CBS3b Ha3bIBAcTCsS MOJSIPHOW U
HenoJsipHON? YTO CIy’)KUT KOJMYECTBEHHOM Mepoi MOISPHOCTH KoBaJleHTHOW cBsi3u? Kakoit
croco0 00pa3oBaHMsI KOBAJIEHTHOM CBSI3U Ha3bIBACTCS JOHOPHO-aKIENTOPHBIM?
Pa3nen 2. TepmoaunaMmuka
1. Yro Ha3pIBaeTcs TEpMOXMMHUYECKUM ypaBHeHHeM? [louemy B HEM HEOOXOIMMO YKa3bIBaTb
arperaTHoe COCTOSIHUE BEIIEeCTB M WX MoiuMopduble Moaudukanuu? KakoBbl 1Be CHUCTEMbI
3HAKOB TETIOBBIX () PeKToB?
2.YT0 Ha3BIBAETCS CKOPOCTHIO XUMHYECKOM PEAKIIMM B TOMOT€HHON 1 reTEePOreHHON
cucreme. KakoBa pasMepHOCTh CKOPOCTH XUMHUUecKo# peakiuu. ChopMyaupyiTe OCHOBHOM
3aKOH XMMHYECKOW KUHETUKH — 3aKOH JIEHCTBYIOIINX Macc.
3.Kakue ¢pakTopsl BIUSAIOT HAa CKOPOCTh XMMUYECKOH peakiuu? B uéMm 3akitouaercs paznuuue
KMHETUKU B TOMOTE€HHBIX U T€TEPOreHHBIX XUMUYECKHX peakiusax? YTo Takoe KOHCTaHTa
CKOPOCTH XUMHYECKOM peaklnu, OT KakuX (PaKTOPOB OHA 3aBUCHUT?
Paspnen 3. PacTBopsl

1. Tlouemy mpolecc pacTBOPEHHUS SBISETCS HHIOTepMHUYECKHM TnpoueccoM? OObsicHUTE
CYIIHOCTB ITPOIIECCA PACTBOPEHUS.
2. 3aBUCUMOCTh MKy 00bEMaMU 1 HOPMAJILHOCTSIMU PacTBOPOB, Pearupyromux 0e3 ocTarka.
Tutp pactBOpa?



3. Uro Ha3bIBaeTCs ANEKTPOUTOM? UeM OTIIMYAIOTCS CUITBHBIC SJIEKTPOIUTHI OT cl1a0bix? [Touemy
pacTBOPBI KUCJIOT, OCHOBAHUM U COJIEH HE MOJUYMHSIOTCS 3aKOHAM HJICAJIbHBIX pacTBOpoB? UTo
TaKkoe M30TOHUYECKHI Kod(hpumment?

Pa3znen 4. OKHCJINTEIbHO- BOCCTAHOBUTEIbHbIE MpouecChl

1. OcHOBHBIE TIOJIOKEHUS HIEKTPOHHON TEOPUU OKUCIUTEILHO — BOCCTAHOBUTEIBHBIX
peakuuii. Kakoi mponecc Ha3pIBa€TCS OKMCIEHUEM U BOCCTaHOBJIEHHEM? OCHOBHBIE OKUCIUTEIN
1 BOCCTAHOBUTEIIH.
2. BnustHue cpenibl Ha MPOTEKAHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMl Ha MpUMEpPE
MepMaHraHaTa KaJusl.

Paznen 5. MeTtajibl H HEMETAJJIbI

1. OOmas xapakTepucTHKa d3JIEMEHTOB |-A rpynmbel. 3HaYeHHE HOHOBOJIOpPOJIA B
(bU3MOJIOrMUECKUX Mpoleccax.

2. Amvuak. AMMoHMNA. HUTpUTBI M HUTpAaThl U HUX TOKCHUYHOCTb JJISl KHUBBIX OpPraHU3MOB
HaxomnneHue HUTPaTOB B paCTEHUSAX U TIOYBE.

IIpumep dK3aMeHANMOHHOTO OHJIeTA
1. Uto Ha3bIBaeTCsI AMEKTPOIUTOM? UeM OTIMYAIOTCS CHIIBHBIC JJICKTPOJIHUTHI OT CIIA0bIX?
2. B uem 3axmouaercs npuHmun [aym? Mosker 1 GbITh Ha KAKOM-HHOYIb IOAypOBHE aToMa P’
win d%-snexTponos? CocTaBbTe >JIEKTPOHHYIO (GOpMyIy atoMa snmemenTa ¢ Z =17 u s
BAJICHTHBIX 3JICKTPOHOB BBIYHCIINUTC CYMMapHI)If/i CIIMH.

3. Kakyro KOBaJleHTHYIO CBSI3b HA3bIBAIOT JOHOpPHO-akienTopHou? Kakue TUIBI XUMUYECKOU
cBs3u uMerotes B nonax NHs™ u BF4™? YkaxuTe TOHOP U aKLENTOP.

4. Tlpu B3aumoneiictBuM 6,3 T xene3a ¢ cepoil Bbyaenuiock 11,3 k/Dx teruorsl. Hanumure
TEPMOXHMMHYECKOE YPaBHEHHE M BBIYUCIUTE TEIUIOTY oOpa3oBaHus cynbpuaa sxeneza FeS.
Omeem: -100,4 xJx/MOJb.

5. CmemmBarot monapHo pactBopsl: a) CU(NO3)2 . NaxSOs; 6) BaClou  K2SO4; B) Ca(OH)2m
HCI; 1) NazS u HCI. B xakux U3 9THX CIy4aeB peakiuy MPaKTUIeCKH MOWIYT 10 KOHIa?
CocTaBbTe MOJICKYJISIPHBIC M HOHHBIC YPaBHCHUS.

Kpurepun oneHuBanus:

5 (oTaMYHO) - BBICTABISCTCA CTYACHTY, MPOJAEMOHCTPUPOBABIIEMY BCECTOPOHHEE,
CHUCTEeMAaTUUYECKOEe U TIIyOOKO€ 3HaHUE Y4eOHO-POrPaMMHOTO MarepHala, YyMEHHEe CBOOOIHO
BBITIOJIHSTh 3aJIaHUs, MPEAYCMOTPEHHBIE MPOTPAMMON, YCBOMBIINKA OCHOBHYIO W 3HAKOMBIN C
JIOTIOJIHUTEILHOM JUTEpaTypoil, pEeKOMEHJOBaHHON mnporpammoi. Kak mpaBuio, oIleHKa
«OTJAUYHO» BBICTABISETCA CTYJACHTaM, YCBOWBIIMM B3aUMOCBSI3b OCHOBHBIX TOHSTHH
TUCIUIUIMHBL B WX 3HAYCHWH AN MpHOOpeTaeMoil mpodeccuu, MPOSBUBIIUM TBOPUYECKUE
CIOCOOHOCTH B TIOHUMAHUH, U3JI0KEHUH W UCTIOJIh30BAaHUH YIEOHO-TTPOTPAaMMHOTO MaTepHaa.

4 (XOpoIo) - BBICTABISCTCS CTYACHTY, MPOJICMOHCTPHPOBABIIEMY TIOJHOE 3HaHUE
y4eOHO-TIPOrPaMMHOTO MaTepHuaia, YCIEIIHO BBITONHSIONUN MPEIyCMOTPEHHBIE B MPOTpaMMe
3a/1aHMs], YCBOUBIIMI OCHOBHYIO JINTEPATypy, PEKOMEHJ0BaHHYIO B mporpamme. Kak mpasuio,
OIIEHKA «XOPOIII0» BBICTABIISETCS CTYJEHTaM, MMOKa3aBIIMM CHUCTEeMATHUYECKUIN XapaKTep 3HAHUN
M0 JUCIHHUILUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIHHOMY IMOMOJHEHUIO M OOHOBJICHHIO B XOJ€
JanbHeneil yueOHoi paboThl U mpodhecCuOHATBEHON e TEIbHOCTH.

3 (YHOBIETBOPUTEIILHO)- BBICTABISICTCS CTYICHTY, MPOJACMOHCTPUPOBABIIEMY 3HAHHS
OCHOBHOTO Y4€OHO-TIPOTPAMMHOTO MaTepHaia B 00bemMe, HEOOX0IUMOM IS TaTbHEHTTIeH yaeOnl
U TpeAcTosiieid paboThl MO CHEeNUaTbHOCTH, CIPABISIONMIUNCS C BBIIOJHEHUEM 3a/IaHuM,



IIPEAYCMOTPEHHBIX IIPOIPAMMOMN, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIIOBAHHOU
nporpamMmoii. Kak mpaBmiio, OICHKa «yIOBJICTBOPUTEIBHO» BBICTABISIETCS CTYACHTaM,
JIOIIyCTUBILKMM IIOIPEIIHOCTH B OTBETE€ HA JK3aMEHE W IIPU BBIINOJHEHUH HK3aMEHAlMOHHBIX
3aJjaHui, HO 00JaJaroIUM HEOOXOAMMBIMU 3HAHUSMHU Ul UX YCTPaHEHHUs O] PYKOBOICTBOM
IIPEINO1aBaTEIIs.

2 (Hey/IOBICTBOPHUTEIIHHO) - BBICTABIISIETCS CTYACHTY, IPOJAEMOHCTPUPOBABILEMY IIPOOEIIBI
B 3HaHUAX OCHOBHOI'O Y4Y€OHO-IIPOIPaMMHOr0O MaTepHalia, IOIMYCTUBLIEMY NPUHLIMIIHNAIbHBIC
OIMOKM B BBINOJHEHUU NPEAYCMOTPEHHBIX Nporpammon 3agaHui. Kak mnpaBuio, oleHka
«HEYJIOBIIETBOPUTEIBHO» CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT IPOAOJDKUTH O0ydCHHE WIIN
HOPUCTYIUTh K NMPO(ECCHOHAIBHONW NEATEIbHOCTH IO OKOHYAHMM By3a 0€3 JOIOJIHUTENBHBIX
3aHATUHI 110 COOTBETCTBYIOLIEH JUCLUIIIMHE.



5. METOAWYECKHE MATEPHAJIBI, OIPEJIEJAIOIINAE IMTPOLEAYPHI OHEHUBAHUA 3HAHUI, YMEHUI, HABBIKOB

5.1. TPOIIEJAYPA OLIEHUBAHUSI — MOPSJOK JEMCTBUH ITPU MMOJATIOTOBKE U MTPOBEJAEHUU ATTECTAIIMOHHBIX
HUCIBITAHUU U ®POPMUPOBAHUU OLNEHKH
CnpaBquaﬂ Taﬁ.]'II/IIIa nmpoueayp oucHuBaHUusA
®opmupoBa
HHE
KOMIIeTeHI]
= IIpouenypsl Kpartkasn OueHovyHbIe Kpurepun onennsanus HH
% OLICHMBAHUSA XapaKTepUCTHKA mMarepuanbit (upumept omucanus?)
" |5 | =
= = =
= |2 | =
g |5 |2
S-S
Tecr (T) Cucrema Don K= %K — KO3 QUUMEHT YCBOEHUs, A — YHCIIO IPABHIIBHBIX OTBETOB, P — 00mee uncio Bonpocos | T
CTaHAAPTU3UPOBAHHBIX | TECTOBBIX
- . B TECTE.
3a71aHuH, 3aJjaHuH
TI03BOJISTIOIIIAS 5=0,85-1
ABTOMAaTH3HPOBATh
MPOIETYPY U3MEPEHUSI 4=0,7-0,84
YPOBHS 3HaHUU U
yMeHuit 3=0,6-0,69
o0y4aromerocs. 2=> 059
YCTHEIHA OTBET CpencTBo KOHTPOIIA, Tewmsl n [Ipm onieHKke oTBETa CTYAEHTA HAZ0 PYKOBOACTBOBATHCS CIEAYIOIIMMH KPUTEPHSIMH, yUUTHIBATh: +
V) OpraHW30BaHHOE KaK BOTIPOCHI 1) IOTHOTY M PaBUIBHOCTH OTBETA;
crenuanbHas Oecena 3agera
TpernoaBaTes ¢ 2) cTeneHb 0CO3HAHHOCTH, TOHUMaHHS U3y4E€HHOTO;
o0ydJaromuMcs Ha
3) s13bIKOBOE O(hOpMIICHNE OTBETA.
TEMBI, CBSI3aHHBIE C




HU3y4aeMoun
JHUCUHIIIAHON, 1
paccuuTaHHOE Ha
BBISICHCHUE 00BeMa
3HaHUI 00yJaIOIIErocs
IO OTPE/IETIEHHOMY
pazneny, Teme,
mpobIeMe UT.II.

Otmetka "5" cTaBHUTCS, €CIIN CTYIEHT:

1) moHO W3NaraeT W3y4eHHBIH MaTepHa, JaéT MPaBIIIFHOE ONpEaeNICHIE TOHATHIH;

2) oOHapy>XMBaeT MOHUMaHUE MaTepraja, MOKET 00OCHOBATh CBOM CY)KICHHUS, IPUMEHUTH 3HAHUS
Ha NPaKTHKE, IPUBECTH HEOOXOIUMbIE IPUMEPHI HE TOJIBKO 10 yYEOHHUKY, HO U CAMOCTOSITEIIEHO
COCTaBJICHHEIE;

3) u3naraeT MaTepual IocleA0BaTeNbHO U MPAaBUIBHO C TOUKH 3PEHUS HOPM JIUTEPATypPHOTO S3bIKA.
OtMmeTtka "4" cTaBUTCS, €CIIM CTYIEHT JaET OTBET, YAOBIETBOPSIOIINI TEM K€ TPEOOBaHUIM, YTO U
UL OTMETKH "5", HO moryckaeT 1-2 omuOKH, KOTOPBIE CaM K€ UCTIPABIISET, U 1-2 HemodéTa B
MIOCJICIOBATENILHOCTH | SI3BIKOBOM O(OPMIICHHH H3JIaracMoro.

Otmetka "3" cTaBHUTCS, €CIIH CTYACHT OOHAPYKHBACT 3HAHNE ¥ MOHUMAaHNE OCHOBHBIX MOJIOKCHUN
JAHHOH TEMBI, HO:

1) m3naraer MaTepuan HETOJIHO U AOIyCKAeT HETOYHOCTH B ONPENCICHUH MOHATHI HIIH
(hopMyITHUpPOBKE TIPaBHII;

2) He yMeeT JOCTATOYHO IIy0OKO U JOKa3aTeIbHO 000CHOBATh CBOM CYK/ICHHS M IPUBECTH CBOU
NPUMEPBI;

3) u3naraet MaTepHal HermociaeJ0BaTENbHO U JOIYCKaeT OIHOKY B I36IKOBOM 0()OPMIICHUH
M3JaraeMoro.

OtMmeTtka "2" cTaBUTCS, €CIIU CTY/ICHT OOHApYKUBAET HE3HAHHE OOJIBIIEH YaCTH COOTBETCTBYIOIIETO
paszena H3yJaeMoro Marepuaia, I0IycKaeT ONMOKH B ()OPMYJIHUPOBKE ONpPEIEICHUH 1 IPaBHIL,
HCKa)KAIOIIIe UX CMBICII, 0ECIIOPSAI0YHO U HEYBEpEeHHO m3naraeT Mmatepuair. OmeHka "2" ormedaeT
TaKHe HEJJOCTATKH B OATOTOBKE YUEHHKA, KOTOPBIE SBIISIOTCS CEPhE3HBIM IPETSTCTBUEM K
YCIICITHOMY OBJIJICHHIO MOCIIEAYIONIINM MAaTEPHAIIOM.

Dk3ameH (3),
3auer (3)

DK3aMEeHBI, 3a4eThl M0
BCEH ANCIMIUINHE WITH
€€ 4acCTH MpeCcIeayI0oT
LIeJTb OLIEHUTH PaboTy
CTYZEHTA 3a Kypc
(cemectp),
MTOJTyICHHBIE
TEOPETHUYECKHE 3HAHUS,
MIPOYHOCTB HX,
pa3BUTHE TBOPUECKOTO
MBIIIIEHUS,

Bomnpocs! nns
IIOJITOTOBKH.

Kommaekr
SK3aMEHAaIHOH
HBIX OHJIETOB.

5(0OTan4Ho)»«3a4TeH0» BBICTABISIETCS CTYACHTY, HPOAEMOHCTPHPOBABIIEMY BCECTOPOHHEE,
cHcTeMaTHYecKoe M TIIyOOKoe 3HaHHE Y4eOHO-IIPOrPaMMHOrO Marepuaja, yMEHHE CBOOOIHO
BBINOJIHATh 3aJaHus, MPEJYyCMOTPEHHBIE MPOrpaMMOM, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIA C
JIOTIONTHUTEIBHO JINTepaTypoii, peKoMeHI0BaHHOH porpaMmoii. Kak mpaBuito, orieHka «OTIHIHOY
BBICTABJIETCSl CTYACHTaM, YCBOMBIIMM B3aUMOCBS3b OCHOBHBIX TOHATHH AWCIUIUIMHBI B HX
3HAYCHHUH JJ1s1 iproOpeTaeMoii mpodeccu, MPpOosSBUBIINM TBOPUYECKUE CIIOCOOHOCTH B MOHUMAaHHH,
M3J0K€HNH M UCTIONBb30BAaHUH YU4eOHO-TIPOrPaMMHOTO MaTepraa.

4 (Xopomo) «3auyTeHO» BBICTABIAETCS CTYACHTY, NPOJIEMOHCTPHPOBABIIEMY IIOJHOEC 3HAHHE
y4eOHO-TIPOrpaMMHOTO MaTepHalla, YCIICIIHO BBIIOJIHSIOMNA IPEAyCMOTPEHHbIE B IpOrpamMMe
3aJaHMs, YCBOUBIIMN OCHOBHYIO JIUTEPaTypy, PEKOMEHJOBaHHYI0 B mporpamme. Kak mnpasuio,
OLIEHKA «XOpOIIO0» BBICTABISIETCS CTYACHTAM, IIOKA3aBIINM CUCTEMATHUECKUM XapaKTep 3HaAHUMU 10




npuoOpereHne
HaBBIKOB
CaMOCTOATENBHOU
paboThl, yMeHHe
CHUHTE3UPOBAThH
MOJTyYeHHBIE 3HAHUS U
MIPUMEHSTH UX K
peLIeHuIo
MIPaKTHYECKNX3aad.

TUCHHTUIAHE W CIOCOOHBIM K HX CaMOCTOSTEIHHOMY IIOTIONHEHHIO M OOHOBJCHHIO B XOJIE
JanpHeel yaeoHoit paboThl 1 IpoQecCHOHANEHON AEATENHHOCTH.

3 (YaoBaeTBOPUTENBHO) «32a4TEH0» BBICTABISIETCS CTYICHTY, IPOICMOHCTPUPOBABIIIEMY 3HAHHS
OCHOBHOT'O y4eOHO-IIPOTPaMMHOTO MaTepuaiia B 00beMe, HEOOXOMMOM sl TabHEHIei y4eOnl 1
mpeCTosImell paboThl 1O CIHCHUAIBLHOCTH, CIHPABISAIONIMNCS C  BBITOJHCHUEM 3aJIaHUIA,
MPEIYCMOTPEHHBIX TPOTPAMMOIA, 3HAKOMBIH C OCHOBHOH JIUTEpaTypoil, pPEKOMEHIOBaHHOMN
nporpammoii. Kak mpaBuio, omneHka «YIOBICTBOPUTEIHHO» BBICTABISCTCS CTYACHTaM,
JIOMTYCTUBIIMM TIOTPCIIHOCTH B OTBETC HA AK3aMCHE W IMPHU BBITIOJIHCHUHM SK3aMCHAIIMOHHBIX
3aJaHuil, HO 00JaNalomuM HEOOXOAWMBIMU 3HAHUAMH JUISI X YCTPaHEHHUS MOJ PYKOBOICTBOM
TperoIaBaTes.

2 (HeynomierBopureibHo) «He 3a4TeHO»BBICTABISICTCS CTYACHTY, MPOAEMOHCTPUPOBABIIEMY
mpoOedsl B 3HAHUAX  OCHOBHOTO — y4eOHO-TIPOTPAMMHOTO — MaTephaya, JIOIMYCTHBIIEMY
MPUHIUITHATEHBIEC OMTHOKY B BEITIOJIHEHIH TIPETYCMOTPEHHBIX IporpaMMoit 3ananuii. Kak mpasuio,
oneHka «HeynoBieTBOpUTEIbHO» CTaBUTCA CTyJCHTaM, KOTOPbIe HE MOTYT IIPOJIOJIKUTE 00yUeHHE
WA TMPUCTYIIUTh K l'[pO(beCCHOHaHLHOﬁ JACATCIIBHOCTH MO OKOHYaHWU BYy3a 663 JOINIOJTHUTCIIbHBIX
3aHATUN 110 COOTBETCTBYIOUIEH AUCIUIIIMHE.




5.2.Kputepuu chopMHPOBAHHOCTH KOMIIETEHIH MO pa3/ienaM (TeMaM) CodepKaAHUs TUCHUILTHHBI
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Paznen 1.Heoprannveckass Xumus
1.1 | Beenenue. Pons xumun B npodeccun. OcHoBHBIE 3aKk0oHbI xumun. | YK-1.1 YK -1.2 VK- K 5 0-2 3 4 5
["a3oBbIe 3akoHBI. Kimacchl HeopraHuueckux coeauHeHui /JIex/ 1.3 OIIK- 1.3
1.2 | Crpoenue aToma. [leproanueckuii 3aKOH U MIEPUOTUICCKAS VK-1.1 YK -1.2 VK- K 10 0-6 6,5-7,5 8-9 9,5-10
cucrema JI.11. MenneneeBa. Xumuueckas cBsi3b  /JIek/ 1.3 OIIK- 1.3
1.3 | DHepreTka XUMHUYECKHX TIporieccoB /JIek/ VK-1.1 YK -1.2 VK- K 7 0-4 |45-5|55-6|65-7
1.3 OIIK- 1.3
1.4 | KuHeTKa XMMUYECKHUX Peakinii. XUMUIEeCKoe U (pa30Boe VK-1.1 YK -1.2 VK- K 10 0-6 6,5-7,5 8-9 9,5-10
paBHOBecue /JIex/ 1.3 OIIK-1.3
1.5 | PacTBOpBI 2JIEKTPOIUTOB U HEIIEKTPOIUTOB /JIek/ YK-1.1 YK -1.2 VK- K 10 0-6 6,5-7,5| 8-9 |9,5-10
1.3 OIIK- 1.3
1.6 | OKHCTUTEIIEHO-BOCCTAHOBUTEIHHBIC PEAKITUH M JICKTPO/THBIE VK-1.1 YK -1.2 VK- K 7 0-4 |45-5|55-6|65-7
moTeHIuanb /JIex/ 1.3 OIIK- 1.3
1.7 | Kommiekcuble coenquuenus /JIek/ VK-1.1 YK -1.2 VK- K 7 0-4 |45-5|55-6|65-7
1.3 OIIK- 1.3
1.8 | Pemenwe 3a1a4 ¢ MCTIOIB30BaHUEM OCHOBHBIX 3akoHOB Xumuw /IIp/ | VK-1.1 YK -1.2 VK- 3 7 0-4 |45-5|55-6|65-7
1.3 OIIK- 1.3
1.9 | Onpenenenue MoJIOKEHUS dIeMeHTa B [leproanyaeckoil cucreme. VK-1.1 YK -1.2 VK- 3 10 0-6 6,5-7,5 8-9 9,5-10
CocraBieHue cXeM CTPOEHHUS aTOMOB T10 MTPEI0KEHHOMY 00pa3ily 1.3 OIIK- 1.3
/Mp/
1.1 | Pewenue 3amau no repmoaunamuke /Ilp/ YK-1.1 YK -1.2 VK- 3 10 0-6 6,5-7,5| 8-9 |9,5-10

1.3 OIIK- 1.3




1.1 | Pemienne 3amgau o kuneruke /IIp/ VK-1.1 YK -1.2 VK- 7 0-4 45-5|155-6 |65-7
1 1.3 OIIK- 1.3
1.1 | Pemienwne 3ama4 o Teme pactBopsl /I1p/ VK-1.1 YK -1.2 VK- 7 0-4 45-5|155-6 |65-7
2 1.3 OIIK- 1.3
1.1 | Pemienue 3a1a4 1o TeMe pacTBOPHI deKTpouToB /I1p/ VK-1.1 YK -1.2 VK- 10 0-6 6,5-7,5 8-9 9,5-10
3 1.3 OIIK- 1.3
1.1 | CocraBnenus ypaBuennit OBP MeTogom snekTpoHHOT0 Oananca VK-1.1 YK -1.2 VK- 7 0-4 45-5|155-6 |65-7
4 | Mlp/ 1.3 OIIK- 1.3
Pa3nen 2.0pranuyeckasi XumMus
2.1 | Oprannyeckas XuMus Kak Hayka /Jlex/ VK-1.1 YK -1.2 VK- 7 0-4 45-5|155-6 |65-7
1.3 OIIK- 1.3
2.2 | YrneBoaoposl psija MeTaHa (IipeieibHble YIIIeBOJ0POIbI, VK-1.1 YK -1.2 VK- 7 0-4 45-5|155-6 |65-7
napaduasl) /JIex/ 1.3 OIIK- 1.3
2.3 | YraneBogopoabl psaaa dTUIICHA U alleTUiIeHa(HepeIeaIbHbIC VK-1.1 YK -1.2 VK- 7 0-4 45-5|155-6 |65-7
YTIeBOIOPOIbI, oneduHbl) /JIek/ 1.3 OIIK- 1.3
2.4 | ApoMatudeckue yrieBoaopo sl (apens) /Jlex/ VK-1.1 YK -1.2 VK- 7 0-4 45-5|155-6 |65-7
1.3 OIIK- 1.3
2.5 | Couprsl. [Ipocteie adupst /Jlex/ VK-1.1 YK -1.2 VK- 7 0-4 4,5-5 5,5-6 6,5-7
1.3 OIIK- 1.3
2.6 | Anpnerunsl U KeToHsI /JIex/ VK-1.1 YK -1.2 VK- 10 0-6 6,5-7,5 8-9 9,5-10
1.3 OIIK- 1.3
2.7 | KapOoHOBBIE KUCIOTHI U BX npou3Boanble. Croxabie 23¢upsl /Jlex/ | YK-1.1 YK -1.2 VK- 7 0-4 | 45-5]55-6 |65-7
1.3 OIIK- 1.3
2.8 | Azorconepxamue (aMHHBI H HUTPOCOSTNHEHHS) 1 VYK-1.1 YK -1.2 VK- 7 0-4 | 45-5]55-6 |65-7
CepocoJieprKalye MPOU3BOIHbIE YTIeBO10pOaA0B /JIek/ 1.3 OIIK- 1.3
2.9 | OOmme cBeieHUs O CTPOCHUH OpraHndeckux Moieky /IIp/ YK-1.1 YK -1.2 VK- 10 0-6 |65-75| 8-9 9,5-10
1.3 OIIK- 1.3
2.1 | Ontuyeckas wzomepust /T1p/ VK-1.1 YK -1.2 VK- 10 0-6 6,5-7,5 8-9 9,5-10
0 1.3 OIIK- 1.3
2.1 | Pemenue 3a1a4 1o TeMe alKaHbI, IMKI0ANKAHbI, alKeHbl, ankuubel, | YK-1.1 YK -1.2 VK- 10 0-6 6,5-7,5 8-9 9,5-10
1 | nuens1 /Ilp/ 1.3 OIIK- 1.3




2.1 | Pemenue 3a1a4 nmo TeMe apomarndeckue coenunenus /I1p/ VK-1.1 YK -1.2 VK- 3 10 0-6 6,5-7,5 8-9 9,5-10
2 1.3 OIIK- 1.3
2.1 | Pemenue 3aga4 mo TeMe crupThl U peros /I1p/ VK-1.1 YK -1.2 VK- 3 10 0-6 6,5-7,5 8-9 9,5-10
3 1.3 OIIK- 1.3
2.1 | Pemenue 3a1a4 mo TeMe anbAeruibl 1 KeToHsl /I1p/ VK-1.1 YK -1.2 VK- 3 10 0-6 6,5-7,5 8-9 9,5-10
4 1.3 OIIK- 1.3
2.1 | Peaknuu HyKJICO(OUIBHOTO 3aMEIICHHS U STMMUHUpOBanus /I1p/ VK-1.1 YK -1.2 VK- 3 10 0-6 6,5-7,5 8-9 9,5-10
5 1.3 OIIK- 1.3
2.1 | I'eneTnueckas CBA3b HEOPTaHUICCKUX U OPTAHUYCCKUX BEIIECCTB VK-1.1 YK -1.2 VK- 3 10 0-6 6,5-7,5 8-9 9,5-10
6 | /Ilp/ 1.3 OIIK- 1.3
2.1 | Oprannyeckue BeIIeCcTBa B CeIbCKOM xo3siicTBe /I1p/ VK-1.1 YK -1.2 VK- 3 10 0-6 6,5-7,5 8-9 9,5-10
7 1.3 OIIK- 1.3
Pa3nea 4.CamocTosiTeibHAsI padoTa CTy/AeHTa VK-1.1 YK -1.2 VK- 7 0-4 |45-5|55-6|65-7
1.3 OIIK- 1.3
4.1 | CBoeoOpa3ue CTpOCHHS aTOMa BOJOPOIa, PUINICCKUX U YK-1.1 YK -1.2 VK- K 7 0-4 | 45-5|55-6 [65-7
XUMHUYECKHX CBOMCTB ATOTO AJIEMEHTA; OMHAPHBIE COCTMHCHUS 1.3 OIIK- 1.3
BOJIOPOJIa C AIEKTPOOTPHUIIATSILHBIMH JICMEHTAMH, X TIOBEICHUE
B BOJIHBIX pacTBopax, rujaparanus nporona. /Cp/
4.2 | Obmue cpotictea anmeMenToB [IIA- moarpymmst /Cp/ VK-1.1 YK -1.2 VK- K 7 0-4 |45-5|55-6|65-7
1.3 OIIK- 1.3
4.3 | Obmue cBOWCTBA IEPEXOTHBIX METAIIIOB; OOIINE CBOWCTBA U VK-1.1 YK -1.2 VK- K 7 0-4 |45-5|55-6|65-7
0COOCHHOCTH MepexoHbIX MeTauioB /Cp/ 1.3 OIIK- 1.3
4.4 | Xumudeckas CBSI3b B OPraHMUYECKUX MOJICKYyJaX: KOBaJICHTHAs, VK-1.1 YK -1.2 VK- K 7 0-4 |45-5|55-6|65-7
noHHas, BogopoaHas. /Cp/ 1.3 OIIK- 1.3
4.5 | 3omepus 1 HOMEHKJIATypa aJIkaHOB (TpUBHAIbHA, YK-1.1 YK -1.2 VK- K 7 0-4 | 45-5]55-6 |65-7
panuonanbHast, cuctemaruueckas MIOITAK). [Ipupoga C-C u C-H 1.3 OIIK- 1.3
o-cBs3eit: (sp3- rubpunmzamus). /Cp/
4.6 | Tumbl cBsi3el, IPOMEKYTOUHBIC YACTUIIBI B OPraHUIECKUX VK-1.1 YK -1.2 VK- K 7 0-4 |45-5|55-6|65-7
peakmusix. /Cp/ 1.3 OIIK- 1.3
4.7 | Tanoremanruapuasl. /Cp/ VK-1.1 YK -1.2 VK- K 7 0-4 |45-5|55-6|65-7
1.3 OIIK- 1.3
YcTHbi 9k3ameH (V) YK-1.1 YK -1.2 VK- | (YD) 5 0-2 3 4 5

1.3 OIIK- 1.3




HToro no nucuunimnue 1 cemectp
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V- ycTHbIM 0TBeT, T- TecTOBOE 3a7aHue, D — 3K3aMeH, 3 — 3a4eT







