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AHHOTaLII/ISI K JUCHUIIIIMHEC

Hazeanue oucuunnunsi

Xumus

Hanpaenenue (cneyuanvnocms)
n0020Mo6KU

15.03.05 «KOHCTPYKTOPCKO TEXHOJIOTHYECKOE oOecreueHne
MalIMHOCTPOUTCIIBHBIX IMPOU3BOACTB»

Hanpasnennocms
(npoghunv/npozpamma/cneyuan
uzayus)

TexHonoruu UQGPOBOro MPOSKTUPOBAHUS U TPOU3BOJICTBA B
MaIllUHOCTPOECHUH

Mecmo oucyunaumst

brok 1. Jquctumumanst (Moxynun). O0si3aTenpHas 4acTh

Tpyooemkocms (3.e. | uacor)

3 3.e./108 yacos

Llenw uszyuenus oucyuniunsi

Lenbpto OCBOEHUS! NUCUMUIUIMHBI SIBJISETCS H3YUYEHHE OCHOBHBIX 3aKOHOB
XUMHH KaK OJTHOM M3 BaXKHEUITUX (DyHITaMEHTATbHBIX TUCIUTUTHH IS
(hopMUPOBaHUSI HAYYHOTO MHUPOBO33PEHHUSI.

Komnemenuuu, popmupyemote
6 pe3ynbmame 0C60eHUs
OUCUUNTIUHDL

OIIK-5.1: 3HaTh: 3aKOHBI €CTECTBEHHBIX HAYK, OCHOBHBIC 3aKOHOMEPHOCTH,
NEHCTByIOIIME B  IpPOLlECCE  KOHCTPYUPOBAaHUS U NPOEKTHUPOBAHUS
MAaIIMHOCTPOUTEIBHBIX U3JIETUH, UX BJIMSHUE HAa KAUECTBEHHBIEC NTOKA3aTeNIN
Y IPOU3BOJICTBEHHBIE 3aTPATHI.

OIIK-5.2: VYmeTh: NpPUMEHATH E€CTECTBEHHOHAy4YHbIC 3HAHHUS  JJIs
KOHCTPYMPOBAaHUS W IPOEKTHBIX pAacyeTOB U3JEIMH MAallMHOCTPOEHUS,
onpeJeseHus: IPOU3BOJACTBEHHBIX 3aTpPaT.

OIIK-5.3: Bnangerp: HaBbIKAMH KOHCTPYHUPOBAHHMS W TPOEKTHBIX pPacueTOB
W3/1eJIMi MallMHOCTPOEHUS, OIPEIeTICHUS TPOU3BOACTBEHHBIX 3aTpar.

Cooepircanue oucuyuniunol
(ocnosnble pazoenvt u memout)

OCHOBHbIE IOHATHS U 3aKOHBI XUMHH.

CrpoeHue aToma.

[lepuonnyeckas cucreMa 3JIEMEHTOB: KUCIOTHO-OCHOBHbIE U OB-cBoiicTBa
BELIECTB.

XumHuueckue coeJuHeHus u cucreMsl. Kpucramnoxumus. Hanocuctemsl.
OO01re 3aKOHOMEPHOCTH XMMHUECKUX PEAKIIUM.

PacTtBopsI.

Onexrpoxumusi. Kopposus meTanios.

OneMeHTBl OpraHuyeckod XumuM. llonmumepbl, OIUroMepsl M UX CHHTES.

MCTO}ILI H CpeaCTBa XHUMHYCCKOIO HCCICAOBAHUA BCHICCTB W HUX
IIpEBpALICHUM.
KOHCTPYKI_[I/IOHHBIG MaTCpHraJibl.

Dopma npomerrcymounou 3ader

ammecmauuu




1. Hean u 3a7a4u AMCHUIINHBI:

Ienb0 0cBOEHUS AMCLHUILIIMHBL SBJISETCS U3yYCHUE OCHOBHBIX 3aKOHOB XMMMHM KaK OJHOM U3
BOXHEHIINX (PyHIAMEHTATbHBIX JUCLUUILUINH 151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS.

3agaum TUCLUILIMHEL:

- opMHUpOBaHUE 3HAHKI B 00JIACTH OCHOB XMMHH KaK 00111€00pa30BaTEIbHOM IUCIIUILITNHEI;

- OCBOEHUE 3KCTICPUMEHTAIBHBIX METO/IOB aHAIHN3a PU3NKO-XUMUYECKUX CBOMCTB HEOPTAaHMUECKHUX
Y OPraHUYECKUX BEIIECTB U MaTEPHAJIOB;

Hpno6peTeHHe HABBIKOB TCOPCTUUCCKOIO W SKCICPUMCHTAIIBHOTO HUCCICAOBAHUA XUMHUYCCKUX

CHCTEM, SIBJICHHUH 1 IIpOoLECCOB.

2. IlnaHupyemble pe3yJabTaThl 00yUYeHUs

B pesynbpTaTe 0OCBOCHMSI TUCIUILUIUHEI Y CTY/A€HTa JOKHBI ObITh CHOPMHUPOBAHBI

3HaHus, npuodperaeMblie B X0/1e H3yYeHHS TUCHUILIUHBI

Ne 3HaHuna

n/m3

1. OCHOBHbBIE XUMHUYECKUE OHITHS 1 3aKOHBI

2. CoBpeMeHHbIE TPEJCTABICHUS O CTPOCHUH aToMa

3. PeaknmonHass CHOCOOHOCTh BEIISCTB: TICPUOJMYECKAsT CHUCTEMa JJIEMEHTOB; KHUCIOTHO-
OCHOBHBIE U OKHCIIUTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA BEILIECTB.

4, XuMu4deckasi TepMOJUHAMUKA U KHHETHKA.

5. XUMHUYECKUE CHUCTEMbI: PACTBOPBI, IAUCIEPCHBIC CHUCTEMBI, SJEKTPOXUMHYECKUE CHUCTEMBI,
KaTaJau3aTopbl U KaTAIUTHYECKUE CUCTeMbl. HaHOCHCTEMBI.

6. DJIeMEHThI OpraHnnyeckoil xumuu. [loauMepsbl, 0OIMroMepsl U UX CUHTES.

7. Mertoapl ¥ cpeacTBa XUMUYECKON MICHTU(UKAIIMY BEIIIECTB.

8. KoHcTpyKIIMOHHBIE MaTepUaIbl.

YMeHHﬂ, npnoﬁpeTaeMble B X01€ 0OCBOCHUSA JUCHUIIJINHBI

Ne
nny

YmMenns

1.

HCIIOJIB30BAaTh  OKCIICPUMCHTAJIBHBIC MCETOJbI aHAJIM3a (1)I/ISI/IKO-XI/IMI/I‘IGCKI/IX CBOICTB
HCOPraHNYCCKUX U OPTraHHUYCCKUX BEIICCTB U MATCPHUATIOB

HaBLIKI/I, npnoﬁpeTaeMLIe B X0€ 0CBOCHUSA JUCHUIIJIUHBI

Ne
o/

HaBpixkn

BJIAICHUC HABBIKAMU TCOPCTUUCCKOTO U ISKCICPUMCHTAJIIBHOTO HCCICIOBAHUA XHUMUYCCKHUX
CHUCTEM, SIBIICHUH U IIponeccoB

KOMHCTCH].[I/II/I, npnoﬁpeTaeMble B X0A€ U3YUYCHUSA TUCHUITINHBI

Komnerennun HNuauxkaropsl 3nanuga | YMenusa | HaBbIkn
OIIK-5: CnnocobeH OIIK-5.1: 385aTh: 3aKOHBI 1-8 1 1
HCITOJI30BaTh OCHOBHEIE €CTECTBEHHBIX HAYK, OCHOBHBIE
3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, JEUCTBYIOIIUE B
JIEUCTBYIOLLKE B IPOLIECCE Ipouecce KOHCTPYUPOBAHUS U
W3TOTOBJICHUS MPOEKTUPOBAHUSA
MaIIMHOCTPOUTEIbHBIX MalIMHOCTPOUTEIbHBIX U3/IETUH,

U3JIeNHii TpeOyeMoro X BIHMSHUE Ha KaUeCTBEHHBIE




KadeCcTBa, 3a1aHHOI'O
KOJIMYCCTBA IMIPU HAMMCHBIIINX
3aTrparax O6HI€CTBCHHOFO

Tpyda

MoKa3aTesy U MPON3BOJACTBEHHBIC
3aTpaThl.

OIIK-5.2: YMeTh: IpUMEHSTh
€CTECTBEHHOHAYYHbIC 3HAHUS JIJI51
KOHCTPYHPOBAHUS U MPOESKTHBIX
pacyeToB U3AEIUI
MaIIMHOCTPOCHHUS, OTIpEACTICHUS
MIPOU3BOJICTBEHHBIX 3aTparT.

OIIK-5.3: BiraaeTh: HaBbIKaMU
KOHCTPYHPOBAHUS U MPOCKTHBIX
pacyeToB U3AEIUN
MaIIHHOCTPOCHHUS, OTIPEICTICHUS
IIPOM3BOJICTBEHHBIX 3aTparT.

1-8

3. MecTto aucuuiuinHel B cTpykrype OOIL:

JlucumruinHa OTHOCHUTCS K 00s13aTenbHOM yacTr biioka 1 «/{uciuruiiHbl (MOTYITH)».
Jucuunnuna u3yyaetcst Ha 1 kypce B 1 cemectpe.

W3yuenune MUCHUILIMHBI 0a3UpyeTCsl Ha 3HAHUAX, YMEHUAX M HaBbIKaX, NOJTYYEHHBIX IIPU OCBOCHUU
JUCHUIUINH (Moxynei): Marematuka, dusuka.

[lepedyeHp MocieqyOMMX AUCHUILINH (MOAYNEH), Il KOTOPHIX HEOOXOAMMBI 3HAHUS, YMEHUS H
HaBBIKM, (popMHpyeMble NaHHOH yd4eOHOH AMCHMIUTMHONW (Momynem): (DU3HKO-XMMHYECKHE OCHOBBI
TEXHOJIOTHYECKUX TpoLeccoB, BceolOmiee ympaBneHne kadecTBoM, [lmaHMpoBaHWE W TMPOU3BOICTBO
npoaykuuu, Ceprudukanus cucTeM KkayectBa, MeToIbl U CpelICTBa U3MEPEHUHN, UCIIBITAHUH U KOHTPOJIS.

4. CTpyKTypa U cofepKaHue AUCHUIIMHBI

4.1. CTpyKTYypa AUCHMILINH

2 Pacnpenesienne Tpya10eMKOCTH
Pasnen qMcuUnJIMHbI. S5 o .
. & | = | pasnmeaa (B 4acax) mo BuIaM y4eOHOM
Ne ®opMa NPOMEKYTOYHOM 5 9 g paGoThi Coaep:xanue
n/n aTTecTaluu o 3 z KOHTAKTHAs €CaMOCTOATEIbHOM padoThI
s Q
(mo cemecTpam) g = P o a6 KUA CPC
1 2 3 4 5 6 7 8 9 10
L OcCHOBHbIE TIOHATHUSA U [2[::||' ]Q:ETpllsl:;S
3aKOHBI XUMHH. DKBUBaJIEHT. | 6,25 1 0,25 - - 6 » CTP- .
MOJI'OTOBKA K KOHTPOJIbHOM
3aKOoH 3KBHBAJICHTOB
pabote Nel
2. [1], ctp. 8-13,
[2], cTp. 26-29
Crpoenue atoma 8,5 1 ]025| 0,25 - 8 MOJrOTOBKA K KOJUIOKBUYMY,
MOATOTOBKA K KOHTPOJIBHON
pabote Nel.
3. | Meprnommueckas cucrema [1], ctp. 14-15
3JIEMEHTOB: KHCIIOTHO- [2], erp. 30-35
) OB . 8,5 1 0,25 | 0,25 - 8 IToaroToBKa K TeCTy,
OCHOBHBIC I LIB-CBOMCTBA MOATOTOBKA K KOHTPOJIBHOI
BCLICCTB pabore Nel
4, [1], ctp. 16-30
D Y —— [2], cTp. 36-42 moarOTOBKA K
875 | 1 |025]| 05 - 8 KOJUIOKBHYMY,
CTpoeHHe MOHeKyH IIOATOTOBKA K KOHTpOJ’[BHOﬁ
pabote Nel




5. XUMHUUECKUE COCIUHEHUS [1], cTp. 65-70
MOJTOTOBKA K TECT
M CUCTEMBI. 9 1 05 05 8 y
Kpucrannoxumus.
Hanocucremsl.

6. [1], cp. 31-47,
OOmume 3aK0H0MepH(iCTH 975 | 1 | 025]| 05 1 8 [2], cTp. 43-59, }
XUMHYECKUX PEaKLINN MOATOTOBKA K KOHTPOJIBHOU

pabote Nel

7. [1], ctp. 48-64, 71-74,
PacTBOpSI 975 | 1 |025| 05 8 [2), crp. 60-90,

MOATOTOBKA K KOHTPOJIBHO
pabote Ne2

8. [1], ctp. 75-82,
Onexrpoxumus. Koppozus 125 | 1 0.5 ) 3 10 [2], cTp. 91-114, )
METAJIIOB MOATOTOBKA K KOHTPOJIBHOMN

pabote No2

9. DIIeMEHTBI OPTaHUYECKOM [1], cTp. 83-112
xumu. [Tomumepsr, 11 11051 05 10 TIO/IrOTOBKA K TECTY
OJIMTOMEPHI U UX CUHTE3

10. | MeToupl 1 cpecTBa [1], cTp. 184-216

MOATOTOBKA K 3a4eT
XUMHUYECKOTO 115 | 1 05 1 10 y
HCCIIEIOBAHUS BELIECTB U
UX IPEeBpalICHUI

11. | KoHCTpYKIIMOHHBIC 1 1 05 05 10 MOJTOTOBKA K 3a4ETy
MaTepUabl

12. 3aueT BBICTaBIAETCS 10
3auer 2 1 3 B 3 0.3 17 COBOKYITHOCTH Pe3yJIbTaToB

TEKYIIEero KOHTPOJIs
yCHEeBAEMOCTH
Hroro: 108 1 4 4 4 0,3 95,7
4.2. Conep:xkaHue pa3aeioB Kypca U (popMupyeMbIX B HUX KOMIIeTeHIHii
Ne Paznen Koapl 3uanus Ymenus HaBbikn ®DopMa TeKylero
n/n AUCHUILTUHBI KOMITETEHIINH U KOHTPOJIst
HH/AMKATOPOB
1. OCHOBHBIE IOHATHSA U OIIK-5.1, KontponpHas padora Nel
3aKOHBI XUMUH OIIK-5,2, 1 1 1
OIIK-5.3
2. Crpoenue aToma OIIK-5.1, Komnoksuym
OIIK-5.2, 2 1 1 KonrponsHas pabora Nel
OIIK-5.3

3. Ilepuonudeckas cucrema
3JIEMEHTOB: KUCJIOTHO- 8g§g;’ 23 1 1 Tect
ocHoBHBIe 1 OB-cBolicTBa OHK_—S.. 3’ ! KonrponsHas pabora Nel
BEILIECTB

4, Xumudeckas CBsI3b U OIIK-5.1, Komnoksuym
CTPOEHUE MOJIEKYJI OIIK-5.2, 1,2,3 1 1 Konrponsnas pabora Nel

OIIK-5.3

5. XUMHYECKHE COCTUHEHHS U Tect
CHCTEMBI. OINK-5.1,

Kpucrannoxumust. OIIK-5.2, > 1 1
HanocucreMmsl. OIIK-5.3
6. OO01ine 3aKOHOMEPHOCTH OIIK-5.1, Jlabopatophast padota Nel
XAMHWYECKHUX PEaKIui OIIK-5.2, 4 1 1 KonTtponsHas pabora Nel
OIIK-5.3
7. PacTtBops! Konrpomnbnas pabora Ne2
OIIK-5.1,
OIIK-5.2, 2,35 1 1
OIIK-5.3




Ne Paszpnen Konst 3nanuss | Yvenusi | HaBbikn ®opma Tekylero
n/n AUCHHUITHHDI KOMIETeHIIUU 1 KOHTPOJIsI
HH/IMKATOPOB
8. Onexrpoxmmust. Kopposus JlabopaTopHbIe pabOTHI
METaJIOB OIIK-5.1, Ne2.3.4
OIIK-5.2, 2,5 1 1 Kontponpras padoTta Ne2
OIIK-5.3
9. DJIEMEHTBI OpPraHHYECKOM OIIK-5.1, KosmtokBuym
xumuH. [Tomamepsl, OIIK-5.2, 1,6 1 1
OJIUTOMEPBI K KX CHHTE3 OIIK-5.3
10. Merto/pl ¥ CpeCTBA OIIK-5.1, Tect
XUMHUYECKOTO OIIK-5.2. 7 1 1
HCCIIE/I0BAHIS BELIECTS 1 OITK-5.3
UX MPEBPAIICHUI
11. | KoHCTpYKUMOHHEIE OIIK-5.1, Tect
MaTepuasl OIIK-5.2, 8 1 1
OIIK-5.3
4.3. HammeHoBaHHe TeM JEKIUIi, HX COepKaHue U 00beM B yacax
Ne Ne pazgena HaumeHnoBanmue Jiekumi Tpyaoem-
n/n | JMCUMIUIMHBI KOCTb (4ac)
1. 1 OCHOBHBIE 3aKOHBI XUMHHU. 3aKOH YKBUBAJICHTOB. JDKBUBAJICHT. 0,25
2. 2 AToMucTHYeCcKas TEOpHUsT U CTpOeHHE aroMa. KBaHTOBO-MEXaHUYECKas 0.25
MOJIEeIb. DIEKTPOHHBIE KOHPHUTYPAIIUHU 3JIEMEHTOB. ’
3. 3 Ilepuonnueckas cucremMa sneMeHTOB. Ilepuommyeckuit 3akon .M. 0.25
Menneneena ’
4. 4 Xumudeckass  cBsi3b.  CBOMCTBa:  HACHIIAEMOCTh,  HAIPaBICHHOCTD, 025
MOJISIPU3YEeMOCTh. ['eoMeTpust MOJIEKY. '
5. 5 XUMHUYECKUE COENMHEHUA U CUCTEMBI. JIUCTIEPCHBIE U KOJJIOUIHBIE CUCTEMBI. 0,5
6. 6 O01re 3aKOHOMEPHOCTH XUMHUYECKHIX PEeaKInit 0,25
7. 7 PactBopel. CriocoObl  BhIpakeHHs KOHIEHTpanuu. OOmme CBOCTBA. 0.95
lMunponus '
8. 8 Onekrpoxumusi. Kopposus MeTamion 0,5
9. 9 DJIeMEHThI OpraHnYecKor XuMuu. [TonumMepsrl, OIUroMephl U KX CUHTE3 0,5
10. 10 Mertoapl UM cpelcTBa XHWMHMUYECKOTO HCCIEIOBAHMS BEUIECTB H UX 05
MpeBpalLCHHI '
11. 11 KoHCTpyKIIMOHHBIE MaTepHaITbI 0,5
Bcero 4
4.4. HamMeHOBaHHE TeM NMPAKTHYECCKHUX 3aHﬂTHﬁ, HX COAECPKAHUE U 00nLeM B yacax
(] Ne paznena HaumeHoBaHue NpaKkTHYeCKUX padoT Tpynoem-
n/n AMCHMILINHBI KOCTb (4ac)
1. 2 Crpoenne atoma 0,25
2. 3 Tleproanveckue CBONCTBA JIEMEHTOB 0,25
3. 4 I'eomerpuueckas popma MOJIEKYJI, HOHOB 0,5
4, 5 XHUMHUYECKHE COETUHEHNS U CUCTEMBI 0,5
5. 6 XuMuyeckasi TepMOIMHAMUKA U KHHETHKA 0,5
6. 7 OO0111e CBOWCTBA PaCTBOPOB 0,5
7. 9 TTosumepsr 0,5
8. 10 Jlerkue KOHCTPYKIIMOHHBIE MAaTEPUAITBL. TSIKENbIe KOHCTPYKIIMOHHBIE 1
MaTepUabl.
Bcero 4




4.5. HanmeHoBaHue TeM JIAa00PATOPHBIX padoT, UX coAepkaHue H 00beM B Yacax

Ne Ne paznena HanmeHnoBaHue J1a60paTOPHBIX padoT Tpynoem-

n/n JMCUMIINHBI KOCTh(4ac)
1. 6 JIP Nel CropoCTh XUMHUYECKHUX PEaAKITHI 1
2. 8 JIP No2 I"annbBaHUYECKUH DJIEMEHT. 1
3. 8 JIP Ne3 Drnektponus. 1
4 8 JIP Ne3 Koppo3sus MeTaiioB 1
Bcero 4

5. OueHoYHbIe MaTepPUAJbI ISl TEKYIIEr0 KOHTPOJISl YCIIeBA€MOCTH U MPOMeKYTOYHOM
aTTecTalMu MO JUCHUILIHHE.

Jljis KOHTpOJISL Pe3yabTaTOB OCBOCHUS TUCLUILUIMHBI MPOBOASATCS ((hopmbl mekyujeco KOHmpois
npueoosimcs coanacro mabauye 4.2.):

— KOHTPOJIbHBIE PabOTHI:

1. KontposnbHas pabota Nel mo paznenam 1- 4,6

2. KonrponbHas padora Ne2 no paznenam 7,8

— KOJIOKBUYMBI: TeMbl «CTpoeHue atomay; « XuMudeckas cBa3by; «llomumepbiy.

— tectupoBanue: Temsl «lleproauyeckne CBONCTBA AIIEMEHTOBY; «XUMUYECKHUE CUCTEMBI.
Hanocucrembi»

— 3aIIUTHI JJAOOPATOPHBIX padoT.

[Tpumeuanue: OLieHOUHBIE CPECTBA (TUIIOBBIE BAPHAHTHI TECTOB, KOHTPOJIBHBIX PaboT U Ap.)
IPUBENIEHBI B IPUIIOKEHUU K paboyeil mporpaMMe AUCLUILIIUHBIL.
[IpomexxyTouHas arTecTanus o UTOraM OCBOEHUS JUCUUIUIMHBI — 3a4ET.

6. YueOHo-MeTOaAMYecKOe U HHPOPMALMOHHOE 00ecedeHne TUCIUIITUHBI:
a) OCHOBHAf JIMTepaTypa

1. M. ®. Mapmankus. Xumus [DIeKTpoHHBIN pecypc] : yuedHoe nocodue / M. ®@. Mapmankus, U.
C. I'puropsin, . H. KoBanes. — DnekTpoH. TekcToBbie naHHble. — CtaBpomnosb: CeBepo-KaBkazckuit
benepanbublii  yHuBepcuter, 2015, - 228 c¢. - 2227-8397. — Pexum jgocryna:
http://www.iprbookshop.ru/63225.html

2. Jlucos, H. U. Xumus [DnexTpoHHbI pecypc]: yueOoHoe mocobue / H. U. Jlucos, C. U. TromeH1eBa.
— 2-e u3n. — Camapa : Camapckuii ToCyIapCTBeHHbIN TexHrmueckuii yausepcuter, ObC ACB, 2017. —
120 c. — ISBN 2227-8397. — Pexxum nocryna: http://www.iprbookshop.ru/91145.html

0) 10MOJIHUTEIbHAS JINTEpaTypa

3. Xumus [DnekTpoHHBIN pecypc] : yuedHoe mocodue / B. B. BaiitHep, E. A. Hukonenko, pea. M. T
MBaHOB. — DNEKTPOH. TEKCTOBbIE NaHHbIe. — ExaTepunOypr: Ypanbckuil (enepanbHblii YHUBEPCHUTET,
95C ACB, 2016. - 132 c¢. -  978-5-7996-1780-6. — Pexum  jgocryma:
http://www.iprbookshop.ru/66217.html

B) MeTOANYECKHE YKA3aHUS

4. Xumusi. MeToauyeckue yKazaHWs 110 BBIMOJHEHUIO J1abOpaTOpPHBIX pabOT MO JAMCIHUILUIMHE
«Xumus» [Dnextponnsiii pecype] / Coct.: H.B. Cemakuna, A.lO. bouaaps, F0.M. Bacunbuenko. -
WoxeBck : k' TY nmenn M.T. Kananaukosa, 2019.

5. Xumus. Meroauueckue yKa3zaHUS 10 BBINOJHEHHUIO MPAKTHUYECKUX pabdoOT MO AMCLHUILIMHE
«Xumus» [Dnextponnsiii pecypc] / Coct.: A.B. Enenckwuii, H.B. Cemakuna, A.1O. bongaps, 10.M.
Bacuipuenxo. - Mxesck : Tx['TY nmenn M.T. Kanamnaukosa, 2019.

I) IepeYyeHb pecypcoB HHPOPMALMOHHO-KOMMYHUKAIMOHHOM ceTH UHTEepHeT



http://www.iprbookshop.ru/63225.html
http://www.iprbookshop.ru/91145.html
http://www.iprbookshop.ru/66217.html

1. DnexkrponHo-O6ubaMoTeunas cucrema IPRbooks

http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks

2. DnekTpoHHBIN KaTtajgor HaydHoi ouomuoreku Vk['TY mmenn M.T. Kanamnuukosa Web UPBUC
http://94.181.117.43/cqi-
bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

3. HanwmonanbHas anexTpoHHas Oubiamoreka - http://H36.pd.

4. Muposas udposas 6udanoreka - http://mwww.wdl.org/ru/

5. MexnayHapoanslii nHaeKc HaydHoro nutiupoBanus Web of Science — http://webofscience.com.

6. Hayunas snextponnas oubimoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. CnpaBouno-npaBoBas cucrema Koncynsrantlliroc http://www.consultant.ru/

1) INIEH3HOHHOE U CBOOOHO PaclpocTpaHsieMoe MPorpaMMHoe odecneyeHne:
1. Microsoft Office (itnuensuonuoe I10)

2. LibreOffice (cBoboano pacnpoctpansemoe I10)

3. Doctor Web (muuensuonnoe I10)

7. MaTepHaJ’IbHO-TeXHI/I‘IeCKOC odecrneyeHue JAUCHHUIIIMHBI:

1. JlekunoHHBIE 3aHATHS.

Y4eOHble ayaUTOpUU Ui JICKIMOHHBIX 3aHATUNH YKOMILJIEKTOBaHBl MEOENbI0 U TEXHUYECKUMU
CpeAcTBaMU OOYYEHHs, CIYXAIIUMH IS MPEICTaBICHUS yueOHOH nH(popManuu OONBIIONW ayAHTOPUHU
(HabopBI IEMOHCTPAIIMIOHHOTO 000pYyI0BaHUs (IPOESKTOP, IKPaH, HOYTOYK)).

2. JlabGopaTtopHbIe paOOTHI.

Jns  nabopaTopHbIX 3aHATUN ucnoib3yercss ayautopuss Ne 22 xopmyc Nel, ocHamieHHas
CHeIMaIM3UPOBAaHHBIM XUMHUYECKUM OOOpYIOBAaHUEM: ILITATUB, OopeTku Ha 25 mia u 50 M, TepMmocTar,
CEKYHJIOMEp, MPOOUPKH, CTaKaHbl, MUKPOIIIATEb, BOIBTMETP, IMEKTPoaAbl: MeAHbIH (Cu) U UHKOBBIH
(Zn), coemuHEHHBIE DIICKTPUYECKUM IPOBOJOM C  BOJBTMETPOM, (WIbTpOBajbHAs Oymara,
HonkpaxmanbHas WHAMKATOpHas Oymara, HoakpaxmanbHas HMHAWKATOpHas Oymara.0JoK NHTaHus,
anektponuzep: U — oOpasHas TpyOka, 3aKperieHHas B IITATUBE; TpadUTOBBIE SJIEKTPOIBI.

3. CamocrosTenbHas padora.

[Tomerienust Ui caMOCTOSTEILHON PabOThl OCHAIEHbI KOMIBIOTEPHOW TEXHMKON C BO3MO>KHOCTBIO
NOJKJIIOUeHUs! K ceTu «VIHTepeHeT» M JOCTYNOM K 3JIEKTPOHHOM HH(POPMAIMOHHO-00pa30BaTeIbHON
cpene WxI'TY umenun M.T. Kanamnukosa:

- HayuHas oubnuotexa ok TY umenu M.T. Kanamnukosa (aya. 201);
- IOMEIIECHUS ISl CAMOCTOSITEIbHOM paboThl 00yJaronmxcs (ykasaTh aya. 2).

[Tpu HEOOXOAMMOCTH pabouasi MporpaMMa JUCHUIUTMHBI (MOIYJs) MOXKET OBITh aanTHpOBaHa AJs
obecrieueHust 00pa30BATEIILHOTO TMPOIIECCAa WHBAIUIOB M JIMI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbS, B TOM YHUCIE i1 00yUeHUsl C MPUMEHEHHEM AMCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTUH.
st aToro TpeOyeTcst 3asiBieHHEe CTyACHTa (€r0 3aKOHHOTO MPEACTABUTENS) M 3aKIIOYEHUE MCUXO0JIOTO-
MeauKko-tieaarorundeckoit komuccuu (ITMIIK).


http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgi-
http://www.wdl.org/ru/
http://webofscience.com/
http://www.consultant.ru/

Hpuioxxenune

MHWHOBPHAYKH POCCHHA
DeepajibHOE TOCYAAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/ibHOe
y4pesKAeHHue BbICIIEro 00pa3oBaHus
«MkeBCKHMH rocy1apcTBeHHbIN TexHuYeckuil yausepcurer uMenu M. T. Kainamnukosa»

OueHo4YHbIE CPEACTBA

o AMCIUIIJINHE

XUMUs
(HaI/IMCHOBaHHe — HOHHOCTBIO)

HarpaBjeHue (crenraibHocTh)  15.03.05 «KOHCTPYKTOPCKO TEXHOJIOTHYECKOE 00ECTICUCHHE

MAaIIMHOCTPOUTCIIbHBIX ITPOU3BOACTB»
(umdp, HaMEHOBaHHE — MOJHOCTHIO)

HaMpaBJIeHHOCTH (MPOodUIIb/IporpaMma/crieiuanIn3arus):
«Texnonmoruu UppOBOTO MPOSKTUPOBAHMS U TIPOU3BOCTBA B MAITMHOCTPOCHUM

YpOBEHb 00pa30BaHUS: OakanaBpuar
dbopma oOyueHus: 3a04Has

O6H_Ia}1 TPYAOCMKOCTb TUCHUIITIMHBI COCTABJIACT: § 3a4YCTHBIX CIWMHUIIBI



1. OueHouHble cpeaAcTBa

OnenuBanue (popmMupoBaHME KOMIIETEHIMM MPOU3BOIUTCS Ha OCHOBE PE3yJbTATOB OOYy4eHMS,
NPUBEJCHHBIX B 1. 2 paboueid mporpammbl 1 POC. CBs3b pa3aesioB KOMIIETCHIUH, HHIUKATOPOB U GOpM
KOHTPOJIA (TEKYIIETO M MPOMEXYTOYHOT0) YKa3aHbl B Tabmuiie 4.2 pabodeit mporpaMMbl TUCITUTLUTHHBI

O1eHOYHBIE CPE/ICTBA COOTHECEHBI C pe3yjbTaTaMH OOYyYeHHUS IO JUCUUIUIMHE W MHIUKATOPAMU

JOCTHIKCHHUA KOMH@TCHHI/Iﬁ MMPpEACTAaBJICHBI HHUXKE.

Ne Koabl koMnereHuu u Pe3yabTaT 00y4eHust DopMbI TEKYLIET0 U
n/n HHANKATOPOB (3HanUs, yMeHUs U HA8bIKU) MPOMEKYTOYHOI0 KOHTPOJIA
1. OIIK-5.1: 3nats: 3akoHbl | 31: OcHOBHBIE XMMHUYECKHE HOHATUS U 3aKOHBI JlabopaTtopHsie paboTsl Nel-4,
€CTECTBCHHBIX HaYK, 32: CoBpeMeHHbIE NIPEACTABICHUSA O CTPOCHUU Kontponbnas pabora Nel,2
OCHOBHEBIE aToma KosmtoxBuym 1-3
3aKOHOMEPHOCTH, 33: PeakIoHHast ClIOCOOHOCTH BEIIECTR: Tecthr 1,2
JICHCTBYIOIIHNE B MIEPUOTNIECKasi CHCTEMa IEMEHTOB; KUCIOTHO- 3auer (Bompocs! 1-24)
nporecce OCHOBHBIE 1 OKUCITUTEIEHO-BOCCTAHOBUTEIbHBIC
KOHCTPYUPOBAHUS U CBOMCTBA BEIIECTB.
MPOEKTUPOBAHUS 34: Xumudeckas TepMOANHAMUKA U KHHETHKA.
MAaIIMHOCTPOUTEIBHBIX 35: XuMHYecKue CHCTEMBI: paCTBOPHI, AUCIIEPCHBIE
W3/IEINH, UX BIUSIHAC HA | CHCTEMBI, SIEKTPOXHUMUYECKUE CHCTEMBI,
KaueCTBEHHbIC KaTaJnU3aToOphl U KaTaTUTHYECKHUE CUCTEMBI.
MOKa3aTeIu u Hanocucremsr.
IIPOU3BOJCTBEHHBIE 36: DnemeHTHl oprannueckoi xumun. Iloaumepsr,
3aTparsl. OJIMTOMEPHI U X CHHTES.
37: Metonpl U CpeaCTBAa XUMUYECKOU
HACHTH(HUKAINH BEIIECTB.
38: KoHCTpyKIMOHHBIE MaTEepHAIbL.
V1: ucnonp30BaTh IKCIEPUMEHTAIBHBIC METOIBI
aHanmu3a (PU3MKO-XUMHUCCKUX CBOWCTB
HEOPraHUYECKHX U OPraHUYECKHUX BEIIECTB U
MaTepHaIoB
H1: BnageHne HaBBIKAMHU TEOPETHUYECKOTO U
9KCTIEPUMEHTAILHOTO MCCIIEI0BAHUS XUMHYECKUX
CUCTEM, SIBJICHUI U IIPOLIECCOB
2. OIIK-5.2: Y™meTb: 31: OcHOBHBIE XUMHUECKUE TTOHATHS U 3aKOHBI JlabopaTopHsie paboTs! Nel-4,

MIPUMEHSTD 32: CoBpeMeHHBIE TIPEACTABICHUSA O CTPOCHUH Kontponsnas padora Nel,2
€CTECTBEHHOHAYYHBIE aToma KomnokBuym1-3
3HAHUS IS 33: PeakimonHas criocOOHOCTE BEILIECTB: Tectsl 1,2

KOHCTPYUpPOBaHUS U
MIPOEKTHBIX PACYETOB
U3IeINi

nepuoauvecKasa CucreMa 3JIECMECHTOB,; KUCJIOTHO-
OCHOBHBIC 1 OKUCJIIUTEIbHO-BOCCTAHOBHUTCIIBHBIC
CBOMCTBa BCIICCTB.

MalIMHOCTPOEHUS, 34: XuMmudeckas TepMOJMHAMUKA ¥ KHHETHKA.
OIIpENEIIeHUs 35: XuMu4eckue CUCTEMBI: PaCTBOPHI, IUCTIEPCHBIE
MIPOM3BOJICTBEHHBIX CHCTEMBI, JIEKTPOXUMHYECKHE CUCTEMBI,

3arpar. KaTaJn3aTOPHl U KaTAJINTHUECKUE CUCTEMBI.

Hanocucremsr.

36: DnemMeHThl opraHnueckoi xumuu. Iloaumepsl,
OJIMTOMEPHI U UX CHHTE3.

37: Metoasl U cpeICTBA XUMMUYECKOM
HACHTH(UKALNY BEIIECTB.

38: KoHCTpyKIIMOHHBIE MaTEpUAIBL.

V1: ucnoiap30BaTh SKCIEPUMEHTAIBHBIE METObBI
aHanu3a (pU3NKO-XUMHUECKUX CBOWCTB
HEOPTraHUUYECKUX U OPraHUYECKHUX BELIECTB U
MaTepHaIoB

H1: BnaneHue HaBbIKAMU TEOPETHUYECKOTO U
9KCHEPUMEHTAIBHOTO UCCIEOBAHUS XUMHUYECKHIX
CHCTEM, SBJICHUH U IIPOLIECCOB

3augert (Bompockr 1-24)




Ne Koapl koMneTeHiumn u Pe3yabTaT 00yueHust DopMbI TeKyLIEro u

n/n HHANKATOPOB (3HANUA, YMEHUS U HAGbIKUL) MPOMEKYTOYHOI0 KOHTPOJIA
3. OIIK-5.3: Bianers: 31: OcHOBHBIE XUMHUECKUE MOHATUS U 3aKOHBI JlabopaTtopHsie paboTsl Nel-4,
HaBbIKaMU 32: CoBpeMeHHbIE NIPEACTABICHUSA O CTPOCHUU Kontponbnas pabora Nel,2
KOHCTPYUPOBAHUS U aToma KostoxBuym 1-3
MPOEKTHBIX PacueToOB 33: PeakioHHast CHOCOOHOCTH BEIIECTB: Tectsr 1,2
u3aenuit NepPUOINYECcKasi CCTEMa IEMEHTOB; KUCIOTHO- 3auet (Bompocsl 1-24)
MAaIIMHOCTPOCHUS, OCHOBHBIE ¥ OKUCITUTEIEHO-BOCCTaHOBUTEIIbHBIC
OTIPECTICHUS CBOMCTBA BEIIECTB.
MPOU3BOJICTBEHHBIX 34: Xumudeckas TepMOANHAMUKA U KUHETHKA.
3aTpar. 35: XuMudeckne CHCTEMBI: PaCTBOPHI, TUCTICPCHEIC

CHCTEMBI, 3JIEKTPOXUMHYECKHE CUCTEMBI,
KaTaJM3aTopbl M KaTaJIUTHYECKUE CUCTEMBI.
Hanocucremsr.

36: DnemeHThl opranuueckoi xumun. Iloaumepst,
OJIUTOMEPHI M X CHHTE3.

37: MeTonsl U CpelcTBa XUMUIECKOI
UICHTH()UKALUN BELIECTB.

38: KoHCTpyKIIMOHHbIE MaTepHAaIbL.

VY1: UCTONIB30BATH HKCIIEPUMEHTALHBIE METO/IbI
aHanu3a pU3NKO-XMMHYECKUX CBOHCTB
HEOPraHUYECKHX U OPraHUYECKHUX BEIICCTB U
MaTepHalioB

H1: BnasieHne HaBbIKaMH TEOPETHYECKOTO
9KCIIEPUMEHTAIBHOTO MCCIIEOBAaHUS XUMHUYECKUX
CHUCTEM, SIBJICHUHI U IIPOLECCOB

Tunoevle 3a0anus 015 OYeHUBAHUS POPMUPOBAHUS KOMNEMEeHYULL

Haumenoeanue: 3auyer

IlIpeocmagnenue ¢ @OC: nepevyeHb BOIPOCOB

Ilepeuensv éonpocos ona npogedenus 3auema:

1. 1. ®yngameHTaIbHBIE 3aKOHBI XUMUU. XUMUYECKUN YKBUBAJICHT.

2. Ctpoenue aroma. JIBoicTBeHHas mpupojaa 3iekTpoHa. [IpuHnum HeompenenerHocTH I eizeHbepra.
VYpasuenue lllpenunrepa.

3. KBanToBbIe yncia nX (GU3NYECKHI CMBICI. Y POBHHU U MTOYPOBHHU.

4. ITpuHuMN HauMeHbIIeH sHepruu, npasuio Kieukosckoro, npuniun [laynu, npasuio I'ynaa.

5. DnekTpoHHBIC KOHPHUTYpaIu dieMeHTOB. [IpaBuia ux 3amnoiaHeHwus. S, p, d, f — aeMeHTHI.

6. Ilepmogmueckuii 3akoH /.. Menneneesa. [IpuHINT NEepHOJMYHOCTH CBOWCTB A1eMeHTOB. [lomHbIe 1
HETIOJIHBIE MIEKTPOHHBIE AHAJIOTH.

7. Crpoenue Ileproanueckoil TaGnULIbL: TPYNIBI U MOATPYIIIHIL.

8. KonmnuecTBeHHass XapakTepUCTMKAa aToMa: IOTEHIMal WOHM3AllMU, CPOJCTBO K DIIEKTPOHY,
3JIEKTPOOTPULATENBHOCTh — UX U3MEHEHHE B IEPHOJAX U IPYIIIAX.

9. Xumunyeckas cBsi3b. THUIBI XUMUYECKOH CBSI3U: KOBaJIEHTHAas, HOHHAsI, METAIJIMUYECKasi, BOJIOPOIHAs,
MEXMOJIEKyIIsIpHbIe B3anmoencTeus. Meroq MO u BC.

10. OOMeHHBIE W JOHOPHO-AKIENTOPHBIA  MEXaHW3MBI  O0pa30BaHUS  KOBAJICHTHOH  CBSI3H.
XapakTepuCcTUKa U CBOWCTBA KOBAJIEHTHOH CBSI3U: HACBILIAEMOCTh, HAIIPaBJIEHHOCTb, MOJISIPU3YEMOCTb.
11. Tubpuamzanus Tumna sp, sz, sp3.

12. Ctpoenue monekyin. [lonspHocTs cBsizeit 1 MoseKy. J{umoabHbIH MOMEHT.

13. Tepmoauaamuka. [lepBblii 3aKOH TEPMOAWHAMHKH. BHYTPEHHSST SHEPrHsl W SHTAIBIHS. 3aKOHBI
TepMOXuUMHH. 3akoH I'ecca W cienctBusd W3 Hero. BTopoll 3akOH TEpMOJMHAMUKH, DHTPOINMSL.
Hamnpasnenue xumudeckoro mpoiecca. Dueprus [ mo0ca.

14. Kunetuka: CKOpOCTh XUMHUYECKOW peakiuu. 3akoH jaedictBus Macc. llpaBuno Bant-T'odda.
Xumnueckoe paBHoBecue. Koncranra paBHoBecus. [Ipuanmn Jle-Illarense.




15. PactBopsl. Jlucnepcubie cucteMbl. CriocoObl BeIpakeHHsST KOHIIEHTpaluu. CBOMCTBa pacTBOPOB.
Ocmotnueckuii 3akoH Bant-I'odda, 3akonsl Payns: Temneparypa 3amMmep3aHus U KUTICHHUS.

16. DnexrponuTnyeckas aucconnarnus. CTeneHb JUCCOIMALUHT Ol 1 KOHCTAHTa JUCCOIHALINH.

17. NonooOMeHHBIE ypaBHEHUSI.

18. TIP (mpou3BeneHre pacCTBOPUMOCTH).

19. KoncranTa Boabl, pH pactBopa. UHIUKATOPHI.

20. T'maponus coneit.

21. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENb, BOCCTAHOBUTEIb.

22. 'anpBannueckuit 3nemMenT. CTaHIapTHBIA OKHCIUTEIHHO-BOCCTAHOBUTENbHBIN noTeHnuan. J/1C.
PaBHOBecHbIN noTeHIMan, ypaBuenue Hepuera. OB-peakunu, Kak raJlbBaHU4ECKUN 3JIEMEHT.

23. DIEKTPOIIN3 C HEPACTBOPUMBIM U PACTBOPHMBIM aHOJIOM.

24. Koppo3susi METAIOB U METOIbI 3aITUTHI (XUMUYECKAs U DIICKTPOXUMHUIECKA ).

25. Jlerkue u TsKeNble KOHCTPYKIIMOHHBIE MaTEpUAIIbI.

Ilpumep ounema na 3auem
®enepalibHOE rOCYJapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE
YUpPEXAE€HUE BBICILIEr0 00pa30BaHUs
«>xeBCKMi rOCyIapCTBEHHBIN TeXHUYeCKU yHuBepcuteT umenu M.T. Kanannukosay»
Buuer k 3ayery Ne_
10 TACLHUIUINHE «XUMUS»

1. PacrtBopsl. [JucnepcHsie cuctembl. CriocoObl BeIpakeHUs KOHLIeHTpanuu. CBOICTBa pacTBOPOB.

2. Pemmmte 3amauy: PactBop, comepxamuii 0,53 T kapbonara marpus B 200 T BOJBI, KPHCTAIUIU3YETCS
npu — 0,13°C. Berunciure Kaxyniyrocsi CTENEeHb JUCCOLMAIUU COJIU.

3. Koppo3sus metamnos. Bugst koppo3nn. MexaHu3M 31eKTPOXUMHYECKONH KOPPO3UH.

4. PaccumraiiTe BO3MOKHOCTb JIICKTPOXHUMHUUECKON Koppo3uu napsl Mg-Ni mpu pH=10.

bunet paccmotpen u yrBepxaeH Ha 3acenanuu kadenpol XuXT «_ » 2021 r.
ITporokom Ne
3aB. kadenpoii, 1.X.H., mpod. M.A. IlnetueB

Kpumepuu oyenku:
[TpuBenens! B paznene 2

Haumenoeanue: KOI0KBUYM
Ilpeocmasnenue ¢ @OC: niepeveHsb 3aJaHUN UM BOTIPOCOB
Bapuanmui 3a0anuii:

Tema «Cmpoenue amomay

1. CoctaBbTe AIIEKTPOHHBIE (YOPMYIIBI ISl AaTOMOB YKa3aHHBIX JJIEMEHTOB.

2. K xakomy cemeiicty (S, p, d, ) onu otHOCSTCSA?

3. TlokaxwuTe pactpeeneHue HISKTPOHOB M0 SHEPIeTHYSCKUM STYCHKAM.

4. OnpenenuTe BaJICHTHBIE JJICKTPOHBI.

5. Kakue BO3MOKHbBIE BAJICHTHOCTH MTPOSIBIISIET aTOM B HOPMAJILHOM U BO30YKICHHOM COCTOSIHUSX?

Tema «I ' eomempuueckas hopma monexyn, UOHO8»

1. BeIBeguTe 3IEKTPOHHO-TOUYEUHBIE (POPMYIIBI YKA3aHHBIX MOJICKYN U HOHOB.

2. OmpenenuTe T THOPHIU3AIINH.

3. YcTaHOBUTE reOMETPUUECKYIO (HOPMY MOJIEKYIBI UM HOHA.

4. Omnpenenute XapakTep CBsA3eH (MOHHAs, KOBAJEHTHAs ), HAUTUYNE U YUCIIO T-CBSI3CH.



Tema «Ilonumepvry
OdopmuTte 3amanre B BUJIe TaOJIUIIBI

Ha3zsanue, YpaBHeHHe peakunu CaoiicTBa IIpumenenue
dhopmyaa MOJIy4YeHUs
noJjmMepa

Bapuanmul 3a0anuii

Ne Ha3ssanue nosimmepa Ne Hassanue nosiumepa

BapHaHTa BapHaHTa
1 [NonukapOoHat 16 [NonumeTunmeTakpunat
2 Kamnpon 17 ByTranueH-HUTpUIBHBIN KaydyK
3 Byrunkayayk 18 [Monuuzonpen
4 [onuBuHUNXNIOPUI 19 [MonuretpadTopITHICH
5 Menamuropopmansaeruanas cmona | 20 [omuypeTan
6 [Momuctupon 21 MoueBruHO(GOpPMaIBACTHUIHAS CMOJIA
7 [TonmucunokcaHOBBIN KaydyK 22 [NomuBuHMIanETAT
8 [onuaxkpuioHUTPUIT 23 XIOpOTIPEHOBBIH KaydyK
9 [MonmumeTunakpuiaT 24 Hatinon
10 OHaHT 25 [Momudopmansrerus
11 denonodopManbIeTuIHAS CMOTIA 26 [omuyTunentepedranart
12 [Homumponuiexn 27 dTOopKaydyK
13 CHIMKOHOBBIHA KaydyK 28 JlaBcan
14 [HommubyTaauen 29 IMomustrnen
15 [NonmakpuIoHUTPUI 30 ByranueH-cTuponbHBIN Kaydyk

Kpumepuu ouenxu:
[IpuBeneHs! B pazene 2

Haumenoganue: 3amuta 1a00paTOpHBIX paboT
Ilpeocmagnenue ¢ @OC: 3a1aHNs /UK BONIPOCHI K 3alIUTE Ja00OpaTOPHBIX padOT
Bapuanmui 3a0anuii u eonpocoe:

JIP Nel Onpedenenue MONAPHOU MACCHL IKEUBATIEHNA MEMANd
1. Yro Takoe SKBUBAJIEHT?
2. Uto Takoe MOJIsIpHas Macca 3KBUBAJICHTA BellecTBa?
3. Paccunraiite Mmonsipabie Macchl 3kBrBasieHTOB Ji1st KAI(SO,), o ypaBHEHHSIM peakiinii:
KAI(SO,),; + 2BaCl, = KCI + AICI; + 2BaSO,
KAI(SO,); + 3KOH = 2K;SO,4 + Al(OH);3

JIP Ne2 Cropocmb Xxumuueckux peaxkyuti
1. IIpuBenuTe onpeneneHns CKOPOCTH TOMOTEHHOM U IreTepOreHHON XMMUYECKUX peaKIuil.
2. Ot xakux (paKTOPOB 3aBHCUT CKOPOCTh XMMUYIECKOH peaKIiu?

JIP Ne3 Pacmeopui

1. TlpuBenute ompeneneHus u GOPMYIBI Al BEIUUCICHUS MOJSPHON, HOPMATbHOW U MOJISITEHOM
KOHIICHTPAITUU PACTBOPOB.

2. Paccuuraiite HopmansHOCTh 0,1 M pactBopa KOH.

JIP Ne4 T'uopoaus
1. Cayyau ruaponusa conen.
2. Ha3oBUTE KOJIMYECTBEHHBIE XapaKTEPUCTUKU TUAPOIIN3A COJIEH.



JIP Ne5 OB-peaxyuu

1. [TpuBeauTE BUABI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakinii. Hanuiure npumepsl.

2. OHpe,I[eJ'II/ITe, Kakue€ M3 YKa3aHHbIX HHXKC BCHICCTB MOI'YT IPOSABIIATH: TOJIBKO OKHCIIMTCIBHBIC
CBOMCTBA; TOJBKO BOCCTAaHOBHUTCIBHBIE CBOMCTBA; KaK OKHCIMTEIbHBIC, TaK M BOCCTAHOBUTCIBHEIC
cBoiicTBa?

a) KMnOy, MnOz,V205, KI;

6) PbOZ, NHs, HNO,, Na,S;

B) Na,SO3, HNO3, K>Cr,07, PH3

JIP Ne6 ['anveanuueckuii snemenm

1. Yo Takoe XMMHUYECKHE NCTOYHUKU TOKa?

2. N300pa3uTte ABOMHOM IEKTPUUECKUN CIION Ha TpaHUIE METAJUI — PACTBOP €ro COJU Ha IIMHKOBOM H
MEJHOM 3JIeKTpoAax. YeM OHU OTIIMYAKOTCSI KaYECTBEHHO?

JIP Ne7 Dnexmponus

1. Yro Takoe 3eKTpou3?

2. [Ipu s1eKxTponu3e BOAHOTO pacTBOpa COMM 3HAa4YeHHE pH B MPUAIEKTPOIHOM MPOCTPAHCTBE OAHOTO U3
3JIEKTPOJIOB BO3pociio. PacTBop kakoii comu moasepres asnekrponusy: a) KC1; 6) CuCly; B) Cu(NO3),?

3. Uro Oyner mpakTUYeCKH BBIACTATHCS Ha KAaTOJE MPH DJICKTPOJIU3E BOAHOTO PACTBOpPA CMECH COJEH
CrClzu NaBr: 1) Na; 2) Cly; 3) Hy; 4) Cr; 5) O,?

JIP Ne8 Koppo3zusa memannog

1. HazoBuTE OCHOBHBIE BUIBI KOPPO3HH, UX CYITHOCTD.

2. B ueM 3akit0yaeTcsi MEXaHU3M JIEKTPOXUMHUYECKONU KOPPO3UU METAJIOB?
3. HazoBute ycioBre IpoTeKaHUs JIEKTPOXUMUIECCKON KOPPO3HUH.

JIP Ne9 «Memoowt u cpedcmea Xumuiuecko2o uccied08anusi euecms U ux npespaujeHutly

1. CynpduaHplil aHanU3 KaTHOHOB MEPBOM AHAIIUTUYECKON TPYTIIIHI.

2. IIpu oTKpBITHH Ca?* peaxkuuen Ca?* + SO, + 2H,0 = CaSO4x2H,0 npezen oOHapyKEHUS] HOHOB
kanpius paBeH 0,04 Mkr, a npenenbHOe pazdaBieHue Vim = 1,25><106 MJ/T. PaccuuTaiite mpenenbHyto
KOHIEHTPaLuto Ciim = Cyin U MUHMMaJIbHBIN 00BEM MIpeesIbHO pa30aBIeHHOT0 pacTBOpa Vpmin.

3. KucnoTHo-0CHOBHOM aHaIN3 KATHOHOB MATOM aHAIMTUYECKOM IPYIIIBI

4. Oo6pasyercs nu SrSO, mpu cMmemuBaHuU paBHBIX 00beMOB SrCl, u Kj;SO, ecnu ucxomHbie
KOHIICHTPAIUH 5.10" mMon/i1. ITP(SrSOy) = 3,2.107.

Kpumepuu ouenxu:
[IpuBeneHs! B pazene 2

Haumenoeanue: tect
Ilpeocmasnenue ¢ @OC: HabOp IPUMEPOB TECTOB TI0 pa3zeiiaM JUCITUTITHHBI
Bapuanmuor mecmoeg:

Tema «llepuoouueckue ceoucmea 31emMeHmo8

1. TToTeHIMal HOHU3AIMH C YBEMYEHHUEM 3apsi/a sjapa aToma. . .
a. MOXKET U YBEINIUBATHCS, H YMEHBIIATHCSI

b. ocraercs mocrosHHOM

C. yBEJIMYMBACTCS

d. ymenbImaeTcs
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. B rmaBHBIX nOArpymnmax cBEpxy BHU3 pailyc aToma. ..
. MOKET U YBEJIUYUBATHCS, U YMEHBIIATHCS

. OCTaeTCs MOCTOSIHHON
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Tema «Xumuuecxkue cucmemot. Hanocucmemoi»
1. HanokacTepbl — 3TO YaCTHUIIBI:

a) pazmepoM 1 — 5 HMm;

0) coneprkamue 2 — 10* aTOMOB;

B) conepxaue 10° — 10° atomos;

r) pazmepom 5 — 100 HM.

2. «Marudeckue» KjiacTepbl — 3TO:

a) 6e31eeKTHBIC KIIACTEPHI;

0) KJIacTephI C 3aNOJIHEHHONW 000JI0UKOI;
B) KJIACTEPHI C YUETHBIM YHCIIOM aTOMOB;
F) KJIaCTCPhbI C HCUCTHBIM YHCJIIOM aTOMOB.

3. YcTaHOBHUTE COOTBETCTBHUE MEXAY HAHOCHCTEMAMH M MX Pa3MEPHOCTBHIO MO T€OMETPHUUECKOMY
pU3HaKY. 3aloIHUTE TaOJIUILy.

1) rpaden; 2) anmas; 3) dymrepen; 4) rpaduTt; 5) kBanToBas touka; 6) YHT; 7) nHanomienka; 8)
BUCKepbl; 9) HaHOKanmWJUIApkL; 10) MUKpodIMynbeun; 11) HaHocmon; 12) kapOuH.

3-MepHBIE 00BEKTHI 2- MepHbIE 00BEKTHI 1-mepHbIe 00BEKTHI 0-mepHBIE 0OBEKTHI
(3D) (2D) (1D) (0D)

Kpumepuu oyenku:

[IpuBenens! B paznene 2

Haumenosanue: XOHTpoOJIbHAsA paboTa
Ilpeocmasnenue ¢ @OC: HabOp BapUAHTOB 3aTAHUIA
Bapuanmut 3a0anuii:



Koumpoavuas paboma Nel

1. Onpenenuth MOJISIpHYIO Maccy skBuBajieHTa Zn(OH); B peakiuu:

Zn(OH)z + 2H,S0, < Zn(HSO4)2 + 2H,0
2. 3anucaTh AJIEKTPOHHYIO (opmyny atoma Fe, ykazaTh BaJeHTHBIE JJIEKTPOHBI, BAJIEHTHOCTH B
HOPMAJTBHOM U BO30Y)KIIEHHOM COCTOSIHUSX. 3alHCaTh JICKTPOHHBIE (OPMYITBI Fe?*, Fe**. [Touemy Fe®*
Oosiee ycToWunB?
3. BeiBecTH 37IEKTPOHHO-TOYCUHYIO (GopMyly MOJeKyldsl BF3, reomerpuio MoJeKysnbl U ONPEAETUTH
XapaKTep XUMUYECKOU CBS3H.
4. Koncranta ckopoctu A + 2B = C paBna 0,4 Moib/11. BBIUMCIUTE CKOPOCTh peakiy B HadaIbHBIH
MOMEHT U TocJIe TOro, Kak npopearupyet 0,1 Moub BemecTBa A.
5. Kako#i u3 okcugo CaO, Al,O3, ZnO MoxeT ObITh BOCCTaHOBJICH BOAOPOAoM? OTBET MOATBEPAUTH
pacuetom AG° peakuuu.

Koumponvnas paboma Ne2
1. IIpu 25°C ocmoTudeckoe AaBJICHUE pacTBopa, coaepkamiero 2,8 r coenunenus B 200 M
pactBopa, paBHo 0,70 k[la. Haiftu MOJEKyISIpHYIO MacCy paCTBOPEHHOT'O BEIIECTBA.
2. YpaeusaTh OB-peakiinio 3J1eKTPOHHO-HOHHBIM METOIOM:
MnSQO, + KBrO3; + H,0O < MnO, + Br, + K,SO,4 + H,SO4
Paccunrare DJIC rampBanmueckoro siaemenTa CO | CoS0O, ‘ ‘ Pb(NO3), ‘ Pb, eciu Cpp?t = 0,001
Momb/1, Cco¥ = 0,1 Momb/a1. 3amucaTh cXeMy, HPOLECCH Ha AHOME U KATOJIE.
5. Paccmotpets anekrponu3 NiSOy4 ¢ yronbHbIME 351eKTpoaamu, pH=2, CNi2+ = 0,1 moab/m.
6. PaccumTarh BO3MOKHOCTB DJIEKTPOXUMHUYECKO# koppo3uu mapsl Mg-Ni mpu pH=10.
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Kpumepuu oyenxu:
[IpuBenens! B pazuene 2

Haumenoeanue: yCTHbII ONPOC
Ilpeocmaenenue ¢ @OC: niepevyeHb BOMPOCOB K OMPOCY

Ilepeuens éonpocoe Kk ycmuomy onpocy:

1. IlpuBenuTe MOJENIN CTPOCHUS ATOMOB.

2. KBaHTOBBIC UnCia, NX GU3NIESCKAN CMBICIT.

3. KBanToBo-MexaHHuUeCKas MO/IEIb aTOMA.

4. Yro Takoe aToMHasi opoUTaih?

5. Kakoit mapamerp nepron4eckoil cucTeMsl onpeaessieT YUCo JIEKTPOHOB B aTOME 3JIeMeHTa?
6. Kakoif mapameTp nepruoandecKoi CHCTEMBI OTPEICIISIeT BBICITYIO CTETIeHb OKHCIICHUS dJIeMEeHTa?
7. Kakoif mapameTp NepuoJUYecKOil CHCTEMBbl ONpeNeseT YHCIO SHEPreTHYECKHX YPOBHEH B aTrome
ameMeHTa’?

8. Ha3oBuTe THUIIBI XUMUYECKO CBS3H.

9. B yem 3axitoyaroTcsi OOMEHHBI M JIOHOPHO-aKIENTOPHBIM MEXaHW3MbI 00pa30BaHUsI KOBAJCHTHOM
cBs3u?

10. XapakTepucTHKa CBOMCTB KOBAJICHTHOH CBSI3H.

11. Ha3oBuTe TUIIBI THOPUAU3ALINY.

12. Chopmynupyiite nepBblii 3aKOH TEPMOJAUHAMHKH.

13. B uem 3akmouaercs CyniHOCTh 3akoHa ['ecca?

14. Bropoii 3aKk0H TepMOJIMHAMUKHU, SHTPOIIHS.

15. Ha3oBuTe KpuTepuii BO3MOKHOCTH NMPOTEKAHHUSI XUMUUYECKOTO TpoIiecca.

16. 3akon neiictBus mace. [IpaBuio Baut-T'odda.

17. Xumnueckoe paBHoBecue. Koncranrta paHoBecust. [Tpuniun Jle-IlaTensbe.

18. HazoBwute cr1ocoObI BRIpaKSHHS KOHIICHTPAITUH.

19. CpoiicTBa pacTBOpPOB.



20. Yro Takoe anekTposnTHIecKkas aucconuanus? Ha3oBure ee KOJMUECTBEHHbIE XapaKTEPUCTUKH.
21. Yro xapakTepu3yeT BOJOPOIHBIN MOKa3aTeNb?

22. Cirydau TUAPOIIM3a COJICH.

23. MeTozbl COCTaBIEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIHil.

24. Yo Takoe XUMUYECKUE UCTOYHUKH Toka? [IpuBeauTe npumepsl.

25. IIpuBeauTe mpUMEPHI AIEKTPOJIN3a C HEPACTBOPUMBIM M PACTBOPUMBIM aHOZOM.

26. [lepeuncante METO/BI 3aLUTH METAIIJIOB OT KOPPO3HUHU.

26. OCHOBHBIEC KOHCTPYKIITMOHHBIE MaTEPUAIIbI.

2. Kputepuu u mKajabl OHeHUBAHUS

1T KOHTPOJIBHBIX MEPONPUITHM (TEKYIIEro KOHTPOJs) YCTaHABIMBAE€TCd MHMHHMMAIBHOE W
MaKCHUMaJIbHOE KOJIMYECTBO OAJUIOB B COOTBETCTBHM C Tabnuuel. KoHTponbHOE MeponpusITHe CUUTACTCS
IPOIIEHHBIM YCIIEITHO NIPY yYCIOBUU Habopa KoJIryecTBa OayuIoB HEe HIYKE MUHUMAIIBHOTO.

Pe3ynpTar 00y4yeHus MO AMCHUIUIMHE CUUTAETCS JOCTUTHYTBIM IPH YCIHEIIHOM MPOXOKICHUU
00y4aromuMcs BCEX KOHTPOJIBHBIX MEPOTIPHUATHIN, OTHOCSIIUXCSA K JAHHOMY Pe3yJbTaTy 00ydeHHs.

Pazoenvi Dopma xonmpons KO{mqecmeo oannoe
OUCUUNTUHDL min max
2 Komnoksuym Ctpoenue atoma 2 5
4 Komnoksuym ['eomerpuueckas popma MOJIEKyI1, HOHOB 2 5
6 JIP Nel CkopOoCTh XUMUYECKHUX PEAKIIHI 2 10
8 JIP No2 I'anbBaHMYECKUIN STIEMEHT 2 10
8 JIP Ne3 DrnekTpoau3 pacTBOPOB coJiel 2 10
8 JIP Ne4 Koppo3ust meTamioB 2 10
1-6 KonTponbhas pabota Nel 4 10
7,8 KonTponbnas padota Ne2 4 10
3 Tect 4 10
5 Tect 4 10
Htoro 30 90

[Ipu oueHMBaHMM pe3yabTaTOB OOYYEHUs MO JUCHMIUIMHE B XOJE€ TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH HUCIIONB3YIOTCS CIEAyIoINne KpUTepuu. MUHUMaNbHOE KOJUYECTBO OAlJIOB BBICTABIISIETCS
oOyyarolemMycsi Mpu BBIIOJHEHUH BCEX IOKa3aTelel, JOMYyCKAlTCsl HECYIIECTBEHHbIE HETOYHOCTH B
U3JI0)KEHUU U 0(OpMIICHUH MaTepHana.

Haumenosanue,
Ilokazamenu evicmagienus MUHUMATBHO20 KOITUYECHEA DAN106
obo3nauenue
JlaGopaTopHasi paboTa BBITIOTHEHA B TIOJTHOM 00BEME;
[IpencraBieH oT4eT, COAEPKAIINI HEOOXOAUMBIE PacueThl, BEIBOIBI, 0(OPMIICHHBIN
JlaGopartopHas B COOTBETCTBHUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMU;

paboTa [TponeMoHCTpHUpOBaH yIOBIETBOPUTEIbHBIM YPOBEHb BIAJCHHS MATEpUATIOM IPHU
3ammUTe JJabopaTOpHOU pabOoTHI, JaHBI MTPABWIBHBIC OTBETHI HE MeHee YeM Ha 50%
3aJIaHHBIX BOTIPOCOB

KoHnTtponbHas IIpoieMOHCTPUPOBAH YAOBJIETBOPUTEIBHBIN YPOBEHD BIIAICHUSI MATEPUATIOM.
paborta [TpaBmibHO perieno He MeHee 50% 3amanmii

JlaHbl IpaBHIIbHBIC OTBETHI HE MeHee yeM Ha 50% 3a/laHHbBIX BOTIPOCOB.

Kosmnoxsu
™ [IponeMoHCTpUPOBAaHBI 3HAHKS OCHOBHOTO YU€OHO-TIPOrPaMMHOTO MaTeprasa

Tect [TpaBunbHO perieno He MeHee 50% TecTOBBIX 3amaHuit

[IpomexyTouHas aTTecTalus Mo JUCHUILTUHE TPOBOJUTCS B (hopme 3aueTa.
HTorosasi olieHKa MO JUCHMIUIMHE MOXET OBITh BBICTABJI€HA Ha OCHOBE PE3YJIbTAaTOB TEKYILEIrO
KOHTPOJISI € MCIIOJIb30BAaHUEM CIICAYIOIIEH IIKAJIBL:




Ouyenka Haépano 6annos

«3a4TEHO» 71-90

«HE 3a4TEHOY 30-70

Ecnu cymma Habpansbix 6amioB menee 30 — oOydarouuiics He JOMYCKAaeTCs 0 MPOMEKYTOUHOH
aTTeCTaIHH.

Ecmu cymma 6amo coctasisier ot 30 qo 70 6aiioB, oOydaromuiics JOMycKaeTcs 10 3a4eTa.

burner k 3a4dery BKiIroYaeT 2 TEOPETUYECKUX BOIIPOCA U 2 IPAKTUIECKUX BOIIPOCA.

[TpomesxyTouHas aTTecTanus IPOBOJUTCS B MUCBMEHHOU (opMme.

Bpewms Ha noarotoBky: 60 MUHYT.

[Tpu ouleHMBaHUHU PE3yIHTATOB O0YUYECHHUS IO IUCIHUILIMHE B X0JI€ MPOMEKYTOYHOH aTTeCTaI[H

UCTIONIB3YIOTCS CIIEAYIOMINE KPUTEPHH M LIKajIa OIICHKH:

Ouenka Kpumepuu ouenxu

OO0yuarouuiics JeMOHCTPUPYET 3HAHUE OCHOBHOTO Y4€OHO-TIPOrPaMMHOTO
Mmarepuaia B 00beMe, He0OX0IMMOM ISl JalbHeHIe yaeObl, ymeeT
IIPUMEHATH €r0 IIPU BBIIIOJHEHUU KOHKPETHBIX 3aJaHUH, IPENyCMOTPEHHBIX
MPOTPAMMOMN JUCHUTLIHMHBI

«3a4YTCHO»

OOyyaromuiics JIeMOHCTpUPYET 3HAa4YUTENbHbIE MpoOerabl B  3HAHUSAX
OCHOBHOTO YYeOHO-IIPOTPAaMMHOI0 MaTepuaja, JOIMYCTHI MPUHIMITHATHHBIC
OMIMOKK B BBIMOJIHEHUH TPEAYCMOTPEHHBIX MPOrpaMMOM 3aJaHuil U HE
CIOCOOEH MPOJOIIKUTH 00yUYeHHE

«HE 3a4TCHO»
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