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PaGouasi nporpaMmMa qMCUMILITHHBI «XUMHUsI» pa3paboTaHa:

- B coorBercTBUM ¢ TpeboBanmsiMu @I'OC BO — GakamaBpuar 10 HamnpaBiICHUIO MOATOTOBKU
«13.03.02 DnekTpodHEpreTuKa U AIEKTPOTEXHUKA», YTBEPKIACHHOTO MpukazoM MunoOpHayku Poccum
Ne 144 ot 28.02.2018.;

- HA OCHOBaHMM Y4YeOHOro IUIaHa OakajaBpuaTa IO HaIpaBlIeHWIO MOoATrOTOBKU «13.03.02
DNEeKTPOIHEPreTHKA U SJEKTPOTEXHUKA» HAIPABICHHOCTD (MPOPHITh) «DIEKTPONPUBO U AaBTOMATUKAY.

CocraBuTteilb K.X.H., goir. O.JI. JlobaueBa

Pabouasi nporpamMa paccMoTpeHa u oj100peHa Ha 3acenannu kadeapsl OOmei U Gu3nIecKon
xumun oT 04.02.2021 r., mpotokomn Ne 13.

3asenyroummit kagenpoid n.x.H., mpod. B.E. Koran

PaGouas nporpamma corjiacoBaHa:
HadanbpHuk oTnena
JULIEH3UPOBAHUS, AKKPEIUTAIIUN U 10.A. JIybpoBckas
KOHTPOJISl KauecTBa 00pa3oBaHuUs

HauanpHUK oTHEa METOIUYECKOTO

A 1O. Poma"HuukosB
obecrniedeHus yueOHOro mpoiiecca




1. lesn v 3a7a4 TUCHHUILIHHBI

Llenb TUCHUILINHEL:
- pacmMpeHue M yriyoJieHHe 3HaHUK B 00JaCTH XUMHUHU B Ka4eCTBE €CTECTBEHHO-HAYYHOM JUCITUILIMHBI,
HEOOXOIUMBIX JIJISl TIEpeXo/ia K U3y4eHHUI0 MPo(hecCHOHATBHBIX JUCIUTLINH.

OcHOBHBIC 3342491 JUCIUTINHBI:
- TMOJy4eHHE OOIIMX MPEICTABICHUNM O COACPKAHMHM W METOJaX XHMHUYECKON HayKd, €€ MeCTe B

COBPEMEHHOM CUCTeME €CTECTBO3HAHHUS M MPAKTHUYECKOW 3HAYUMOCTH Ui COBPEMEHHOro OOIIecTBa, O
MIPAKTUYECKOM MPUMEHEHUHM TEOPETUYECKUX TPEJCTaBICHUNH B O00JIACTH XHUMHYECKHX HayK, HX
HEOOXOIMMOCTH I Pa3BUTHUS COBPEMEHHOro OOIIecTBa M 00ECleYeHHs] HAYYHOTO U TEXHUYECKOIO
rporpecca, 0 BeAYHIEH POJM XUMHUU KaK HAyKH O BEIIECTBE, COCTABIISIIOLIEM OCHOBY MaT€pUAIBHOIO
MHpa, O COBPEMCHHOH TEOpHUU CTPOCHHS MaTepud, 00 OCHOBHBIX 3aKOHOMEPHOCTSX MPOTEKAHUS
XMMHYECKUX PEAKIIU;

- HpI/IO6peTCHI/IC CTYACHTaMH O6H_[€XI/IMI/I‘-I€CKI/IX 3HAHMI M HABBIKOB IO OIMCAHUIO XapPaKTCPUCTHKE
XUMHUYCCKUX ITPOLECCCOB U SIBJICHUH.

2. MecTto qucuuninnsl B crpykrype OIIOII BO

JucuumnnuHa «XuMus» BXOAUT B cOCTaB 00s3aTenbHON yacTu bioka 1 «/luctumimuel (Momynn)»
OCHOBHOM TIpo(pecCHOHAILHONH 00pa3oBaTeNbHOM IporpaMMbl  0OakajliaBpuara TII0 HaIpaBJICHHUIO
MOATOTOBKH «13.03.02 DmekTpodHepreTMka H O3JICKTPOTEXHHKA», HAIMPABICHHOCTh (MPOdHIIb)
«DIIEKTPONPUBO U aBTOMATHKA» U U3ydaeTcs B 1-oM cemecTpe.

Hucuunnmna «XuMus» IBISETCS OCHOBOIIOJATAKOIICH 11 U3YYeHUS JUCUUILUIMH «MeTposiorus»
" «be30macHOCTh KU3HEAEATEILHOCTI.

Ocobennocmuio OUCUURTUHDL AGIACMCA:

[IpnobOpeTeHne TeOpeTHUESCKUX 3HAHWMN, CBSI3aHHBIX C COBPEMEHHBIMH METOJAMU M ITOJIX0aMHU
(PU3UKO-XMMHYECKOTO MOJICTUPOBAHUS TPOIECCOB W SIBICHUN, COCTaBIISIONIUX OCHOBY pa3paboTKh
HOBBIX W MOJEPHU3AIMU CYIIECTBYIOIIMX TEXHOJIOTHM M pEIeHUs 3a1a4 MEKTUCIUIUIMHAPHOTO
Xapakrtepa.

[Tonmyuenne yMeHUN M HAaBHIKOB B O0JACTH MPAKTUYECKOTO MPUMEHEHHUs MPHEMOB U METO/IOB
(PM3UKO-XMMHYECKOTO MOICIUPOBAHUS JIJISl PEIICHUS 3a7a49 pa3paOd0TKH M MOJICPHHU3AIUN TEXHOJIOTHA U
METOJIOB KOHTPOJIS U AUATHOCTUKH.

3. IJIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA CTYAEHTOB JUCIHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIE C IVTAHUPYEMBIMU PE3YJIBTATAMUN OCBOEHUSA
IMPOPECCHUOHAJBHON OBPA3OBATEJIBHOM ITPOTPAMMBI

[Ipouecc n3yueHus: AMCUUIIINHBI «XUMUsD» HAlIPpaBJieH HAa (OPMHUPOBAHUE CIAEAYIOLIUX KOMIIETEHIUI!

@opMupyemMble KOMIETEHIIHH Koa u HamMeHOBaHHE HHANKATOPA
no ®IoC BO JOCTHKEHUSI KOMIIeTeHIIUH

Conep:xkanue Kon

KOMIICTCHIIUH KOMIIeTeHIIUH
Crnioco0eH UCToabp30BaTh OIIK-4 OIIK-4.1. JleMoHCTpUpYyeT 3HaHUE obmacreit
CBOMCTBA KOHCTPYKITMOHHBIX MPUMCHEHHS, CBOWCTB, XapaKTePUCTHK ¥ METOJIOB
u ANEKTPOTEXHUIECKUX WCCIICTIOBAHHUS KOHCTPYKIITMOHHBIX MaTepuaioB,
MaTepuaioB B  pacderax BEIOHMpaeT KOHCTPYKIIHOHHBIC MaTepHaIbl B
MapaMeTpoB U PEKUMOB COOTBETCTBUU C TpeOyeMBIMH XapaKTePUCTUKAMHU st
00BEKTOB MPOGeCcCHOHATBHON UCIONIb30BaHUSL B 0o0yiacTd  MpodeccHuoHaIbHON
JeSITeIbHOCTH JESITEIIbHOCTH.




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI «XUMMUS»

4.1. O0beM IUCHUIIMHBI U BU/bI y4eOHOH padoThI

OO6m1ast TpyI0EMKOCTh TUCIHMIUIMHBI «XHMHUS» COCTABIISCT 2 3a4€THBIC CIMHMIIBI, 72 aK. yaca

Bcero ak.

AK. 4achl 110

Bun yuebHo# paboThl ceMecTpam
4acoB 1

AyauTopHbIe 3aHATHS (BCEro) 51 51
Jlexuun 34 34
[Ipaktuueckue 3ausarus (I13)
Jlaboparopusie pa6oTs (JIP) 17 17
CamocrosiTesibHas padoTa (Bcero) 21 21
Brimonnenue KkypcoBoit paboThl (MIPOEKTa) - -
[ToaroroBka K J1abopaTopHBIM paboTam 21 21
OdopmiteHre U 3alIUTa KOHTPOJIBHBIX pa0d0T - -
Odopmienue u 3ammuTa pedeparonB - -
OdopMmieHne 1 3ammTa pacueTHO-rpaGuIeCcKuX 3aJaHHi - -
Bun npomexxytouHoii arrectanun—3auer (3) 3 3
OO0mas TPy10eMKOCTb THCITUTLTHHBI

aK. yac. 72 72

3a4. ell. 2 2

4.2. Copepxanue I CUUIIMHBI

B nnan noAroToBKH BXOAST JICKO WU, na60paT0prIe pa6OTBI 1 CaMOCTOATCJIbHaA pa60Ta.

4.2.1 Pa3aeanl TMCHUMILINHLI U BUABI 3aHATHM

Buapl 3anaruii
=
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1. [Pasmen 1. Crpoenue BenecTna 12 6 B} 2 4
2 |Paznmen 2. Xumus seMeHTOB 12 6 _ 2 4
3 Paznen 3. O0mue 3akOHOMEPHOCTH XUMHUECKUX 10 4 3 3
" |mpomueccos
4. |Pasnmen 4. XuMuueckas TepMOAMHAMHKA 7 4 } - 3
5 |Paszmen 5. XuMmnueckas KMHETHKA 10 4 ) 4 2
6. |Pasmen 6. PactBops 21 10 ) 6 5
Hroro:| 72 34 ) 17 21




4.2.2. Conep:xkaHnue pa3ejioB

Ne
n/a

HaunmenoBanue
pa3aesioB
JTUCHHUILIMHBI

Conep:kanue JeKIMOHHBIX 3aHATHI

TpyaoemkocTs
B aK. yacax

1.

Pazmen 1

OcHOBHBIE TNPUHIUIBI KBAaHTOBO-MEXaHHUYECKOMN
MOJICNIN CTPOEHHsI aToMOB. BomiHoBas QyHKIus,
ypaBuenue Ilpenunrepa. KsanToBble uyucIna.
Pacnipenienenue 37€KTpOHOB B aromMax 3JIEMEHTOB
[0 DJHEPreTUYeCKUM YpPOBHSIM U TMOTYypPOBHSIM.
XuMuyeckas cBsi3b aTOMOB B Mouiekynax. [Ipupona
U [apaMeTpbl  XUMHYECKOW  CBS3U.  TwuIibl
XMMUYECKOH CBA3M M MEXaHHW3M HMX O00pa3oBaHHA
XuMUYecKas CBSI3b U CTPYKTYpa MUHEPAJIOB.

Pasnen 2

Ilepnonnueckuin 3axkon J.MI. MenneneeBa wu
HepuoMYecKas CHCTeMa JJIEMEHTOB, CBS3b C
AIIEKTPOHHBIM CTPOEHHEM aTOMOB.
PacnipocTpaHeHHOCTh  3JIEMEHTOB B IPHUPOJIE.
Knaccupukamuss u HOMEHKIATypa XUMHYECKUX
coeauHeHuil. CBOMCTBa MPOCTHIX BEIIECTB M HUX
coeauHeHni. OCOOEHHOCTH XMMUU YTIIepoia.

Paznen 3

CrexuoMerpuueckue 3akoHbl. ['OMOreHHele U
reTeporeHHble XUMHUYECKHe cucteMbl. OCHOBHBIE
TUIIBI XUMHUECKUX peakuuil. OCOOEHHOCTU U THIIbI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaKiuii.
Baxneimme OKUCIMTENM UM BOCCTAaHOBUTEIIH.
Biusnue YCIIOBHM Ha OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA CUCTEMBIL.

Pasnen 4

Ileppoe  Havano  TEPMOAMHAMUKM U €TI0
npuwioxenus. 3akoHbl l'ecca wu  Kupxroda.
Bbruucnenne TteruoBoro 3¢¢exrta XHMHYECKOH
peaxkuy Npu JI0ObIX TEMIEpaTypax.

Bropoe Hawano tepmoauHamuku. IlonstHe 006
SHTPONMM M JIPYIMX  TEPMOAMHAMHYECKUX
GYHKIUAX COCTOSTHUS cucTeMbl. OCHOBHBIE 3aKOHBI
XUMHUYECKOTO PAaBHOBECHS M UX IPAKTHUYECKOE
IIPUMEHEHHE. VYnpasnenue XUMHUYECKHUMHU
IIPOLIECCAMH.

Pazgen 5

CkopocTh, TOPSAAOK W MEXaHU3M XHMHUYECKUX
peakuuii. KnHetnueckue ypaBHEHMS Uil peakLHd
pa3IMYHBIX MOPAAKOB. ['eTeporeHHble peakuuu U
UX pojb B Ipoleccax oOpa3oBaHUS MHHEPAIOB U
ropHslx nopo. Karanus. Ilennsle peakuuu.

Paznen 6

CniocoObl BBIpaKEHUS KOHIIEHTPAI[MH pPacTBOPOB
Konnurarusaele cBoiicTBa pacTBOpoB. oHHBIE
paBHOBECHsI B pacTBOpax 3JeKTpoiuToB. MoHHOE
IIPOU3BE/ICHUE BOJIBI, BOJOPOIHBIN u
TUPOKCUIIbHBIN TOKa3aTenb. CTeneHb TUApoIn3a,
KOHCTaHThI Tujponu3a u pH B pactBopax comeil, a
Takk€ HMOHHOTO  COCTaBa ATHX  PacTBOPOB
PacTBOpHMOCTh M HPOU3BENEHHUE PACTBOPHUMOCTH
BellecTB. BiusHue temmneparypbl U MOCTOPOHHUX
AJIEKTPOJINTOB Ha PACTBOPUMOCTb.

10




No HanmenoBanue TpynoemkocTs
W pa3aesioB Conep:kanue JeKUMOHHBIX 3aHATHI B aK. Yyacax
JUCIHUIIHHBI
Hroro: 34

4.2.3. IlpakTnyecKkue 3aHATHUS
[TpakTudeckue 3aHATHS HE TPETYCMOTPEHBI

4.2.4. JlabopaTopHbIe padoThI

Ne Pasznen TemaTuka J1a6opaTOPHBIX padoT TpynoemkocTs B
/1 aK. yacax
1 Paznen 1 TexHuka 6€301aCHOCTH B JTAOOPATOPHUH. 1
TecTupoBaHHe OCTATOYHBIX 3HAHUM
HccaenoBanne KOMIIEKCHBIX CO€IMHEHMI 1
2 Paznen 2 OnpeneneHrne YKBUBAJICHTHOW MAacChI 2
MeTajia
3 Pasnen 3 HccaenoBanne OKHCIUTEIBHO- 3
BOCCTAHOBUTEIbHBIX PEAKIIHMA
4 Paszpen 5 HccenenoBanust CKOPOCTH XMMHUYECKHUX 4
peakuii 1 XUMHYECKOTO PAaBHOBECHS
5 Paznen 6 [IpuroroBneHue pacTBOpa U OMpPEICTICHUE €T 2
KOHIICHTPAILIUU
HccnenoBanue ruapoinza coiei 2
UccnenoBanue peakiuii B pacTBOpax 2
3JIEKTPOJIUTOB
HTroro: 17

4.2.5. KypcoBasi padora
KypcoBble paboTbl HE IPEYCMOTPEHBI.

5. OBPA3OBATEJIBHBIETEXHOJIOI'MHA

B xone 00yueHust npuMEeHsI0TCSL:

Jlekuuu, KOTOpbIE SIBISIFOTCS. OJJHUM U3 BaKHEHIIMX BHJOB YUEOHBIX 3aHATHHA M COCTABIISIOT OCHOBY
TEOPETUYECKOMN MOATOTOBKH 00YYaIOIUXCSL.

Ienu NeKIMOHHBIX 3aHATHIM:
-aTh CUCTEMAaTU3UMpPOBAHHBIE HAy4HbIE 3HAHMS 110 JWCLMIUIMHE, aKIEHTUPOBaTh BHUMAaHUE Ha HauOosee
CJIO’KHBIX BOIIPOCAX AUCLUIUIMHBL;
-CTUMYJIUPOBaTh ~ aKTUBHYIO  [IO3HABaTENIbHYIO  JIEATEIbHOCTh  OOYHYaIOUIMXCS,  CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

JlabopaTopHble 3aHsATUSI. OHU COCTABIISIIOT OCHOBY MTPAKTUYECKON MOJTOTOBKH 00Y4YarOIIUXCsl.

Lenu 1abopaTopHBIX 3aHATHI:

- Pa3BUTh HABBIKW CaMOCTOSITENIbHOM pabOThl ¥ MPUMEHEHHUS TEOPETUUECKUX 3HAHUH JJIsl pelIeHUs
MIPaKTUYECKUX 3a7ay;

- IpUOOPECTH HABBIKM HCIOJB30BAaHHS XHWMHUYECKOW MOCYyIbl U 000pYAOBaHUS AJIsi MPOBEIEHUS
JKCIIEPUMEHTAIIBHBIX UCCIICOBAaHUN;

- YIIyOuTh ¥ 3aKPENUTh 3HAHMSI, [TOJIyY€HHBIE Ha JIEKIUSAX U B MIPOLIECCE CAMOCTOATEIbLHONU PadoThI
o0yyaromuxcs ¢ yaeOHOI 1 Hay4yHOH JINTepaTypoi;

- 00ecreynTh BU3yallbHOE MPEACTaBIEHUE TEOPETUYECKOr0 MaTepHraia.



['maBHBIM coiepaHHeM 3TOr0 BUAA YUeOHBIX 3aHATUH SBJSETCS paboTa Kaxaoro oOydaromerocs
10 OBJIQJICHUIO MMPAKTUICCKUMH YMEHUSMU ¥ HaBBIKAMU TTPO(HECCUOHATTLHOM JIESTEIIEHOCTH.

Koncyabranum (Texyiias KOHCYJIbTalMs, HAKAHYHE 3a4eTa) SBJseTcs OAHOU u3 (opM pyKOBOJICTBA
y4eOHOI paboTOil OOydarommxcst ¥ OKa3aHUs MM IOMOIIM B CaMOCTOSTEIbHOM M3YYEHHH MaTepHaia
JUCUUIUINHBL, B IMKBUAAIMHA UMEIOIIUXCS MPOOETOB B 3HAHUSIX, 3a/I0JDKEHHOCTEH MO TEKYILIUM 3aHSTUSIM, B
MIOJITOTOBKE MUCEMEHHBIX paboT (MIPOEKTOB).

Tekyiine KOHCYIbTAIIMK TPOBOASATCS MPENoiaBaTesieM, BeIyIHUM 3aHATHS B y4eOHOU TpyIie, U HOCST
KaK MHIVBHyaJIbHBIN, TAK U IPYIIIOBOU XapaKTep.

CamocrosiTeJibHAsE padoTa 00y4yalomIMXCsl HampaBjeHa Ha YIIyOJIGHWE M 3aKpeIUiCHHE 3HAHUH,
MONYYCHHBIX HA JICKIUSX W JPYIHX 3aHSTUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO aKTHBHOTO
MPUOOPETEHUsI HOBBIX, JOMOJHUTENbHBIX 3HAHUI, MOATOTOBKY K MPEICTOSIIMM Y4eOHBIM 3aHATHSIM U
MIPOMEXYTOYHOMY KOHTPOJTIO.

6. OHEHOYHBIE CPEJACTBA J1JIsA TEKYIIET'O KOHTPOJIA

YCIHIEBAEMOCTH, TIPOMEXXYTOUYHOM ATTECTAIIAY 11O UTOT'AM
OCBOEHMSA JUCIIAIIJIMHBbI

6.1. OueHo4HbIe CpeACTBA IJIsl TEKYIIEro KOHTPOJS yCIeBaeMOCTH

Pasnen 1. CTtpoenue BemecTBa

. KakoBa cytb npaBuna Xynnaa?

. [Mocrymarer H. Bopa. Uto onu onpenensitor?

. Kakas xumuyeckas cBsi3b B MOJIEKYJI€ BOJbI?

. OxapakTepu3yinTe METOJI MOJIEKYIISIPHBIX OpOUTAIICH.

. UTo Takoe BOJIOpOAHAs CBSI3b?

. Kakue tumel XuMudecko CBSA3M NPUHATO pa3inyaTh?

. MeTo/ BaJIGHTHBIX CBSI3€i — OCHOBHBIE XapaKTEPUCTUKH?

. Kakue 3HaueHus MokeT NpUHUMATh TJIaBHOE KBAHTOBOE YUCIIO?

. Kakue 3HaueHust Mo>xeT NpUHUMAaTh OpOUTAIbHOE KBAHTOBOE YHCIIO?

10. Kakue 3HaueHUs: MOXKET NPUHUMATh MATHUTHOE KBAHTOBOE YUCIIO?

11. Kakue 3Ha4eHHsI MOKET IPUHUMATh CIMHOBOE KBAHTOBOE YKCIIO?

12. CKOJIBKO 3JIEKTPOHOB MOTYT Pa3MECTUTHLCS Ha JIEKTPOHHOM SHEPTeTUYECKOM MOoAypoBHE 6d?
13. KakoMy 3Ha4eHHI0 OpOUTATBHOTO KBAHTOBOTO YHCJIa COOTBETCTBYET CUMBOII f?

14. KakuM 13 KBaHTOBBIX YHCEJI, MJIM KAKMM UX COYETAHUEM OIPEEIIAeTCS IHEPT sl JIEKTPOHA B aTOME B
OTCYTCTBHME BHELIHUX IOJIEH?

15. YkaxuTe KOJIMYECTBO 3JIEKTPOHOB B aTOME HHUKEISI Ha MOCIEAHEM SHEPreTHYeCKOM O TypOBHE.
16. Kakue 371eKTpoHBl y4acTBYIOT B 00pa30BaHUU XUMHUUECKOM CBSA3M IO 0OMEHHOMY MeXaHU3MYy?
17. Kako#t Tun rubpuausanuu Hadmoaaercs B moaekyne CO?

18. Kakoll TUII CBSI3U B MOJIEKYJIE CEPHUCTOTO ra3a’?

19. Kakoe coenunenrne 00pa30BaHO 3a CUET HOHHOU CBSI3H?

20. Kaxoii Tun ruGpuau3anuy HabIr0AaeTcsl B MOJIEKyJie MeTaHa?

O 0 NO OIS WN P

Paznen 2. Xumus 3j1eMEeHTOB

1. Merammnueckne cBoiicTBa ycwimBatoTcs B psagyCa—Sr—Ba—Be—Mg, Ba—Sr—Ca—Be—Mg,
Be—Mg—Ca—Sr—Ba, Ca—Sr—Be—~Mg—Ba.

Hawub6omee aktuBHbIM MeTaiioM sasigercs: Fe, Co, Ni, Ru.

Haumenee akTuBHBIM MeTajuioM seisercs: Li, Mg, Ga, Ti.

Kakue ycnoBus HeoOXouMBbl uisi 00pa30BaHusl KUCIBIX U OCHOBHBIX COJIEH?

Kak n3menstorcst MeTasin4eckrue CBOMCTBA 3JIEMEHTOB B MEPUOAMUECKON cucTeme?
Kaxk Ha3pIBaroTCsl COeTMHEHMS, B KPUCTAIIE KOTOPBIX UMEETCs Boaa?

[IpuBenuTe mpuMepsl CMEMIaHHBIX OKCHJIOB.

. Cpenu mepeuncaeHHBIX AJIEMEHTOB HAMMEHBITYIO JIEKTPOOTPHUIIATEIBHOCTh UMeeT: AS,
Zr, Sn, Sh.

9. IlossicHUTE MOHATHUSA BEICIICH M HU3IIEH CTCIIEHEH OKHUCIIEHUS.

NGO~ WN



10. Yo Ha3bIBaETCS aTOMHBIM paguycom?

11. JlaiiTe onpeneneHrue SHEPTUN UOHU3AIIH.

12. Yro Ha3biBaeTCsa CPOJACTBOM K IJIEKTPOHY?

13. Chopmynupyiite onpenencHue ekTpoorpunarensaoctu mo JI. Ilomuary.

14. Yto Takoe KHMCIOTHO-OCHOBHBIE CBOIICTBA BEIECTB?

15. Yto Takoe BOCCTAaHOBUTEIbHASI CIIOCOOHOCTH AJIEMEHTA M KaK OHAa U3MEHSIETCS B TIEPHOJIE 110 Mepe
yBEJIMUYEHUS 3apsijia sapa atoma?

16. CkonbKO CyIIecTBYEeT HEMETAIIOB?

17. Kakue 3Ha4eHHUs MOXKET IPUHUMATh CIUHOBOE KBAHTOBOE YHCIIO?

18. Kakomy 3Ha4eHHIO OPOUTATHFHOTO KBAHTOBOT'O YHCIIa COOTBETCTBYET CUMBOI {7
19. Kakue 3HaueHHs MOXKET IPUHUMATh TJIABHOE KBAHTOBOE YHUCIIO?

20. IIpu o6brunbIx yenoBusx N2 pearupyer c: F, Na, S, unepTte.

Paznen 3. O0mue 3aKOHOMEPHOCTH XMMUYECKHUX MPOIECCOB

. B ueM cocTout pusnueckuii cMpICI 3aKOHA SKBUBAJICHTOB?

. Kak mpumMeHsoT 3aKOH SKBUBAJICHTOB Ha MPaKTHUKE?

. Kakue 3aKoHbI Ha3bIBaIOT ra30BbIMU?

. KakoBo npaktuyeckoe npuMeHEeHUE Ta30BbIX 3aKOHOB?

. Kakoe ypaBHeHMEe Ha3bIBalOT «ypaBHEHHE COCTOSHUSA UI€ATBHOTO Ta3ay?
. KakoBo npaktuyeckoe npuMeHeHHE 3aKOHA COXPAHEHHs MacChl?

. UTo Ha3BIBAIOT MOJIEM BellleCcTBA?

. CKOJIBKO MOJIb BEIIECTBA COJIEPKUTCS B 64 T raza kuciopoaa?

. Kakoii 06pem kucnoposa (H.y.) noiiaer Ha cxuranue 24 r maraus 2Mg+02=2MgO?

10. Kaxkoii 06beM cepHHCTOTO rasa (H.y.) oopasyercs npu cropanuu 16 r cepsl o peakuuu S+02=S0,?
11. CkosbKO TUTPOB BOJIOPOJA U KUCTopoAa (H.y.) 00pazyercs Mpu pa3ioKeHUU 2 MOJIb BOJIbI
2H>0=2H>+0,?

12. KakoMy 4ymclly paBeH SKBHBAJICHT a30Ta B aMMuake?

13. Kak BBIUMCIHUTH SKBHBAJIIEHTHYIO MAacCy KUCIIOTHI, 3Hasl €€ MOJISIPHYIO Maccy?

14. Kak BBIUHCITUTH SKBUBAJICHTHYIO MacCy OCHOBAHUS, 3Hasi €r0 MOJIIPHYIO Maccy?

15. Kak BBIUMCIHUTH SKBHBAJIIEHTHYIO MAaCCy COJIH, 3Hasl €€ MOJISIPHYIO Maccy?

16. Kak onpeaenuTh 3KBUBAJICHTHYIO MacCy XHMHYECKOTO 3JIEMEHTA, €CITH H3BECTHA €T0 CTEIICHb
OKUCJIeHUs (BaJIGHTHOCTD)?

17. Kakomy umcily paBHa SKBUBaJICHTHasl Macca CEpHON KUCIOTHI?

18. KakoBo 3HaueHue HKBUBAJICHTHOM MacChl METaJIa, €CIM NPU B3aUMOAECHCTBUU 24 T €ro ¢ COJSHOM
KHCIIOTOH 00pa30Bajioch 2 T Bojopoaa?

19. KakoBo 3HaueHuE MOJIIPHOM MAacCChl IByXBaJE€HTHOTO METaIa, €CIM U3BECTHO, UTO C 24 T 3TOTO
MeTaJljia MPOPearnpoBaIo 2 SKBUBAJIICHTA KUCIOpoaa?

20. KakoBo 3HaueHne SKBUBAJIEHTHON MacChl IIEJI0YH, €CIIU U3BECTHO, uTO ¢ 40 r ee mpopearuposaio 1
SKBHBAJICHT COJITHOW KHCIIOTHI?

O©oOo~NOoOUThs,WNPE



Pa3nen 4. Xumu4yeckasi TepMOIMHAMHUKA

UYro Takoe TepMOJMHAMUKA?

Ou3nYecKuil CMBICI MOHITHS BHYTPEHHEH YHEPrUH BEIECTBA.
Uro sBIseTCS TEIIOBBIM YPGEKTOM PEaKIIHu.

Yrto Takoe TepMOIUHAMUKA?

@u3MYECKU CMBICI IOHATUS BHYTPEHHEN SHEPIUH BELIECTBA.
Uro sBisieTcst TerI0BbIM 3P (GEKTOM peakitu.

UYro Takoe TepMOJUHAMUKA?

Ou3nYecKuil CMBICI MOHITHSI BHYTPEHHEN SHEPrUH BEIleCTBa.
Uro sBIseTCs TEIIOBBIM Y HEKTOM PEaKIIHu.

0. Chopmynupyiite 3akoH ['ecca.

. Termora obpa3oBanust — 4To 3107

12. Tlonsitue 06 SHTANBIHH.

13. IousiTue 06 3HTpOIHUH.

14. TTonstue o6 sHeprun ['m60OcCa.

15. B uem usmepsiercs sneprus ['nd6ca?

16. HazoBute amoTpomnHble BUABI YIIIEPOa.

17. IlpuBeauTte npuMepbl TOMOI'€HHON PEaKIIUHU.

18. IIpuBeauTe npuMepbl reTEPOreHHON peaKInu.

19. Yto siBHsieTcst IK30TEPMHUYECKON peakiuei?

20. Uto Ha3bIBaeTCs SHAOTEPMHUYECKON peakiueit?

21. Yrto Ha3bIBaeTCS U30XOPHBIM MTPOIIECCOM?

22. Uto Ha3bIBaeTCs H300apHUSCKUM MTPOIeccom?

BOoo~NoO~WONE

[
[

Pa3nen 5. XumMuueckasi KHHETHKA

1. Kak MareMaTH4eCKH 3alMCbIBalOT KUHETUYECKOE YpaBHEHUE?

2. KakoBa B3aMMOCBSI3b MKy KOHILIEHTpALMe HCXOAHOT0 BELIECTBA U CKOPOCTHIO Iporecca’?

3. Kakyro BenmMunHy Ha3bIBAIOT TOPSIKOM PEaKIu?

4. KakoBa 3aBUCUMOCTb CKOPOCTH PEaKLUU OT TeMIepaTypbl?

5. KakoBa maremaruueckas 3anuch npasuia Baat-I'ohda?

6. KakuMm 00pazom BIUseT TemMreparypa Ha HalpaBjieHUe MPOTEKaHUs SHJ0TEPMUYECKOTro nporecca?

7. B kakux ciaydasx Ha XMMUYECKOE PaBHOBECHE BIIMSET BEIMUMHA BHEIIHETO JaBJeHUsA?

8. Kakoe cocrosiHue crcTeMbl Ha3bIBalOT PABHOBECHBIM?

9. B kaky CTOpPOHY IpM YBEIMYEHUHU JIABJICHHUSI CMECTUTCA paBHOBecue Mg peakuuu 3Hz ) + N2y =
2NH; ?

10. Ot kakux nMapamMeTpoB CUCTEMbI 3aBUCUT BEIMYMHA KOHCTAHThI PAaBHOBECHS?

11. Bo ckoabKO pa3 BO3pacTeT CKOPOCTh HpsAMOM razodasnoil peakuun A+2B = D npu yBennueHuu
NaBIeHus B 2 pasza?

12. Bo ckonbKO pa3 BO3pacTeT CKOPOCTh XMMUYECKON PEeaKLMU MPU YBEJINYEHUU TEMIIEpaTyphl CHCTEMBI
Ha 200°,ecnin TemmepatypHEIi K03 OHIHEHT paBeH 27

13. Bo ckonbKO pa3 BO3pacTeT CKOPOCTh XMMUYECKON Peakluu MPU YBEIMYEHUU TeMIepaTypbl CUCTEMBI
Ha 100°,ecnn TemnepatypHeIi K03 HIHEHT paBeH 27

14. Ha 3HaueHne Kakoi BEIMUMHBI OKA3bIBAIOT BIMSHUE KaTaIN3aTOPbI?

15. B xakyro CTOPOHY IpH yBEJIMUYCHHH JaBJICHHS CMECTUTCS paBHOBecHe s peakmun Zn+2HCly) =
ZnClo+Hy?

16. Bo ckoapko pa3 yMeHbIIUTCS CKOpocTh peakiuu: NaxS;03+H2SOs= NaxSO4+H2SO3+S. mpu
pa3baBIeHUM pearupyroueit cmecu B 5 pas?

17. B kakyro CTOpOHY IIpH ITOHMKEHUHU JABJIEHUS cCMeCTUTCs paBHoBecue Ui peakunu CaCO3z=CaO +
CO7?

18. Kak m3menntces ckopocth peakiuun COry+H20r)= CO2rytHar) ipu yBenmmdennn koHIeHTparuu HoO
B 5 paz?



19. Bo cKoIBKO pa3 BO3pacTeT CKOPOCTh XUMHUYECKOM peaKkIMy Npy yBEIWYECHUH TEMIIEPaTypbl CHCTEMBI
na 300°,ecnu TemneparypHsiii ko3 uinenT papes 272
20. Bo ckoipKO pa3 BO3pacTeT CKOPOCTh XUMHUECKON peakIiy MPH YBEITHUYCHUN TEMIIEPATYpPhl CHCTEMBI
na 300°,ecnu TemneparypHsiii ko3 duiuenT papes 3?

Pa3nen 6. PacTtBopsl

1. Kakue cymiecTByIOT criocoObl BbIpaKE€HUSI KOHIIEHTPALUU PacTBOPOB?

2. Kakum 00pa3oM KOHIIEHTpalisi pacTBOPEHHOTO BELIECTBA BIMSAET Ha JaBJICHHE HACBHIIICHHOIO Mapa
pacTBopuTes?

3. Kakum oOpa3zom TemmepaTypa BIUSET Ha PacTBOPHUMOCThH BEIECTBA, €CIIM IPOLIECC PACTBOPEHUS
SHJOTEPMUYECKUIL?

4. KakoBa B3auMOCBSI3b MEXy TEMIIEPATypOi KUIIEHUS PacTBOpa U €ro KOHIEHTpaluei?

5. KakoBa B3auMOCBsI3b MEX1y TEMIIEpaTypoil 3aMep3aHus PacTBOpPA U €ro KOHILIEHTpaluen?

6. UTo mokaspiBaeT BeIMYMHA U30TOHHYECKOro KoddduumenTa?

7. KakoBa wmartemaTudeckas 3alldCh 3aBUCUMOCTH OCMOTHYECKOTO JaBJICHHUS pacTBOpa OT €ro
KOHIIEHTpalUK?

8. UeM pacTBOp OTIUYACTCS OT MEXaHUIECKOH CMECH?

9. B xakoM M3 MpeAsIOKEHHBIX PACTBOPHUTENEH: BOJa, CIUPT, KEPOCHH, AllETOH, JIYYIle PACTBOPSIOTCS
HMOHHbBIE KPUCTAIUIbI?

10. B kakoMm H3 IpeIIOKEHHBIX PAaCTBOPUTENECH: BOJA, CIIUPT, KEPOCHH, alleTOH, Jy4Ille PacTBOPSIOTCS
Mmacna?

11. KakoBo 3HaueHHE MacCOBOM JOJIU CEpHOM KHCIOTHI B pacTBope, coaepxkaimieM 25T HoSO4 u 751
BOJbI?

12. KakoBo 3Hauenue HopmanbHo# KoHeHTpanuu 11t 0,01 M pactBopa cynbdata amoMuHus?

13. Kakast macca COJISTHOM KHUCIIOTBI COIEPXKUTCS B OJHOM KHJIOTPAaMME pacTBOpa C MAacCOBOW JIOJICH
COJITHOW KHCIJIOTHI paBHOM 2 %07

14. KakoBo 3HaueHUE MOJISLIBHOM KOHIIEHTPAIIMK PAacTBOPA THAPOKCH]Ia HATPUS, COJIEPIKAIIETO 2 KI' BOJIBI
n 400 r ykazaHHO# 1menoun?

15. Kakoe MaremMaTthueckoe ypaBHEHHE OIKCHIBAET 3aBUCHUMOCTh JABJICHHS HACBIIIEHHOIO Iapa
pacTBOPUTEIISI OT KOHLIEHTpAaIMu pacTBopa’?

16. Kakyro MmaTeMaTtuueckyro GopMyiry IpUMEHSIOT JIJIsl pacyeTa BEIMYMHBI OCMOTHYECKOTO JaBJIEHUS?
17. Jlnsa xakoro u3 pactBopoB koumentpanuei 0,1 mons/kr: NaOH, Ba(OH)2, CUOHCI, NHsOH wnu
CH3COOHconepxanne OH™ Oyaer HanOombmm?

18. CocraBbTe cokpaiieHHoe noHHOe ypaBHeHue 1iis peakuuu: Cr2(SO4)3+3BaClz = 2CrClz+3BaS04

19. Kakoe BemecTBo cieayeT CYuTaTh CUIBHBIM 3JIEKTPOJIUTOM?

20. Kakoe BemiecTBo clieyeT CUUTaTh CIA0BIM IEKTPOIUTOM?

6.2. OueHo4YHbIe CpeACTBA JIsl MPOBeAeHUs MPOMEKYTOUHOM aTTeCTAllUH
(3auera)

6.2.1. IpuMepHbIii NepeyeHb BONPOCOB/3alaHMIl K 3a4eTy:

Pasjnen 1. CTtpoenue BemecTsa

1. OcHOBHbBIE XUMUYECKUE MOHATUA. MaTepus U BelecTBO. ATOM, MOJIEKYJIa,
XUMUYECKUN JIEMEHT.

2. BaneHTHOCTb M CTEIIEHb OKHCIICHUS DJIEMEHTA.

3. ATOMHas 1 MOJIEKYJISIpHAsl Macchl.

4. KonnyecTBO BEIIECTBA — MOJIb.

5. ATOMHO-MOJIEKYJIsIpHasi TEOPHUS.

6. 3aKOH COXpaHEHUSI MACCHI.

7. 3aKOH COXpaHEHHUs SHEPTHHU.

8. Ilepnonnueckuii 3akon J[.1. Menaeneena.

9. Teopust XMMHYECKOTO CTPOEHUS BEILIECTBA.

10. TToHsITHE XUMHYECKOTO SKBUBAJIEHTA AJIEMEHTA U COCIUHEHUS.
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11

12.
13.
14.
15.
16.
17.
18.

)
19

. MossipHast Macca 9KBUBAJICHTa U MOJISIPHBIN SKBUBAJICHTHBIA 00BEM.

IToBenenue anexTpoHa B aroMe. KBaHTOBBINM XapakTep U3MEHEHHI SHEPIUH.

[TonsTHE O KPUCTAIUIOTHIPATAX.

[ToHsTHE O KOMIUIEKCHBIX COEIUHEHUSX.

[TonsTue o BostHOBOM GyHKIMK. YpaBHenue Llpenunrepa.

I'maBHOE U OpOUTAILHOE KBAaHTOBBIE UKCIa. MarHUTHOE KBAHTOBOE YHUCIIO.

CruH 3JIeKTPOHA U CIMHOBOE KBAHTOBOE YHCIIO.

Cxema CTpOeHUSs SIIEKTPOHHOH 000JI0UKH aTOMa I10 YeThIpeM KBaHTOBbIM yuciaMm. [Ipuniun [aymm n
€ICTBHSI U3 HETO.

. Onmcanue 31eKTPOHHOM 000JI0YKH aToOMa MEKTPOHHBIMU (POPMYJIaMH H AJIEKTPOHOTpahuIecKum

MetozioM. [IpaBuino Xynaa. CiuHOBasi TEOpUs BAJICHTHOCTH.

20
3H

. 3aI0JIHEHHE BJICKTPOHAMH YHEPTrEeTUYECKUX COCTOSIHUM aTOMa COTJIaCHO MPUHIIMITY MUHUMYyMa
epruu. [IpaBuiia KineukoBckoro.

Pasznen 2. Xumus 3J1eMEeHTOB

wCoNo~wWNE

NP R RRRERRRE R
COWWOW~NOOOUIDNWNEO

Kucnorasie cBoiicta nposisiser ruapokcua: Ni, Mn(VII), Hf, Mn(I1).
OcHosubie coiicTBa nposisisiet okcun: C, Cr(111), Cu, Bi(lll).
Amdotepubim sBisercs ruapokcua; Mo(VI), xpom(VI), Cr(I1I), Ca.
C BOJIO# pH HOPMAJIBHBIX YCIOBHSIX B3auMoeiicTByet: Zn, Be, Li, Mg.
C BOJI0# pu HOPMAJIbHBIX yCIIOBHsIX He B3aumozeicteyeT: Na, Cl, S, F.
Paauyc aroma menbie y anementa: F, Cl, O, S.
Panuyc aroma 6ombine y anementa: O, Ba, Nb, P.
BaneHTHOCTh U CTETICHb OKUCIICHUS JICMEHTA.
ATOMHAasi ¥ MOJIEKYJISIPHASI MACCHI.

. KonnuecTBo BemecTsa — MOJIb.

. ATOMHO-MOJIEKYJISIPHASI TCOPHSI.

. 3aKOH COXpaHEHUS MacCCBhl.

. Ilepnognueckuit 3axon /1.1. Menneneena.

. [ToHsATHE XUMUYECKOTO SKBUBAICHTA DJIEMEHTA M COCTMHCHUSI.

. MonsipHast Mmacca SKBUBAJICHTa U MOJISIPHBIN SKBUBAICHTHBIN 00bEM.

. [ToHsATHE O KUCIIBIX COJISIX.

. Uto siBIsieTCs meno4bio?

. Teoprst XUMHYECKOTO CTPOCHHSI BEIISCTRA.

. Kak Ha3pIBatoTcsi coequHEeHMs, B KpUCTalie KOTOPBIX UMeeTcs Boaa?

. [IpuBeauTe MPUMEPHI CMEMIAHHBIX OKCHJIOB.

Pa3nen 3.06mue 3aK0OHOMEPHOCTH XUMHYECKHX MPOIECCOB

03O0 DN WP

—_ = = = = = = \©
ANV BN WDN —O

. 3aKOHAa DKBUBAJICHTOB.

. 3akoH MenpeneeBa-Knaneiipona.

. 'a30BEIC 3aKOHBI.

. DKBHBAJICHTHAS Macca.

. YpaBHEHHE COCTOSAHUS UI€ATBHOIO rasa.
. 3aKOH COXpaHEHHUs MACCHI.

. Moirn BentecTna.

. MonekyinsapHas macca.

. DKBUBAJICHTHLIH 00BEM.

. HopmasibHble U cTaHgapTHBIE YCIOBUA.
. Monsipablit 00BEM razos.

. DKBHBAJICHT PJICMCHTA B COSIUHCHHM.
. DKBUBAJICHTHAs Macca KUCJIOTEI.

. DKBUBaJICHTHAs Macca OCHOBaHU.

. DKBUBAJICHTHASI Macca COJIU.

. DKBUBAJICHTHas Macca dJIEMEHTA.
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17. IlapumansHOE JaBJICHUE Ta30B.

18. OTHOCHUTENBHAS TUIOTHOCTH OJTHOTO ra3a Mo BTOPOMY.

19. KonnyecTBO 3KBUBAJIEHTOB.

20. 3HayeHMEe SKBUBAJIECHTHBIX MAcC BELLECTB B PEAKIUAX HEUTpaIU3aluu.

Paznen 4. XuMuueckasi TepMOAMHAMHUKA

1.Kakue 00BeKThI paccMaTpUBaeT TEPMOAMHAMUKA?
2. Ilepeuncnute NpUpOIHBIC KUAKUE 0OBEKTHI Ha 3eMiIe.
3. TernoBoii 3 deKT peakium.

4. 3akoH ['ecca.

5. IlonsTue 06 SHTABIIUN.

6. [TonsaTue 06 HTpOIUH.

7. Ilonsitie o TernoTe 00pa3oBaHusl.

8. Bug TepMOXMMHUUYECKOTO ypaBHEHHS.

9. B uem u3mepsieTcs TeroBor 3G QexT peakmn?
10. DOueprus ['nd6ca.

11. Oneprus I'enpmronsua.

12. Dk30Tepmuueckas peakuus. [Ipumepsi.

13. Ouporepmuueckas peakuus. Ilpumepsr.

14. N3oxopHas peakuus. [Ipumepsl.

15. Annabatuueckuii nmpouecc. [Ipumepsr.

16. 'omorennas peakius. [Ipumepsi.

17. 'ereporennas peakuus. [Ipumepsr.

18. N306apusIii porecc. [Ipumepsl.

19. Yto Ha3bIBaeTCs CUCTEMOIL?

20. Yto Ha3bIBaETCSA OTKPHITOM CUCTEMOI?

Pa3znen 5. Xumuueckasi KHHETHKA

. CKOpOCTh TOMOT€HHBIX PEaKIHil.

. CKOpOCTb reTepOreHHBIX PEAKIIHH.

. 3aBUCUMOCTbh CKOPOCTH OT KOHIIEHTPAIlMH Pearupyroumx BeIecTB.

. 3aKOH JEHCTBYIOLUX MAaCC.

. KoncTanTa ckopoctu XUMHUYeCKOM peakiuy.

. 3aBUCUMOCTb CKOPOCTH pEaKLUU OT TEMIIEPATYPHI.

. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT IPUPOJIbl pearupyromux BeIecTs.
. IlpaBuno Baut-I'ododa.

9. IlonsiTvie 00 SHEPTrUU aKTUBALUH.

10. YpaBHenue Appenuyca.

11. O6paTrmMbie XUMUYECKHUE PEAKITHH.

12. HeoOpaTtumble XUMHUYECKUE PEAKIIIH.

13. XumMuueckoe paBHOBECHE.

14. KoHcTaHTa XMMUYECKOTO PAaBHOBECHSI.

15. CmenieHne XUMHYECKOTO PaBHOBECHSL.

16. Ilpunnun Jle - [llarense.

17. BnusHue TeMneparypsl Ha CMEIIEHUE XMMUYECKOTO PABHOBECHS ISl SHIOTEPMUYECKUX PEAKIIH.
18. BiusiHue n3MeHeHus JaBieHus Ul peakluid B ra30Boi ¢ase.

19. BimsHne TemMneparypsl Ha CMELIEHUE XUMUYECKOTO PABHOBECUS ISl SHIOTEPMUYECKUX PEAKIIUN.
20. TemnepaTypHbIil KOAPHHUIMEHT CKOPOCTH PEAKIIHUH.

Paznen 6. PacTBopbl

1. PactBOpBI.

2. CriocoOb! BhIpaXKeHUsI KOHIIEHTPAILUN PaCTBOPOB.

3. MaccoBas nos.

4. MonbHas 10sl.

01N LNk WN—



5. Tutp pactBOpa.

6. HopManbHast KOHLIEHTpaLUsL.

7. MoJisipHasi KOHIICHTpaIus.

8. MousiiibHasi KOHIICHTPAIIHSL.

9. BecoBas KOHIIEHTpaIKs.

10. PacTtBopuMOCTSb.

11. IlpousBeneHue pacCTBOPUMOCTH.
12. ®akTophl, BAUSIONINE HA PACTBOPUMOCTb.
13. CBolicTBa HCTUHHBIX PACTBOPOB.
14. 3akonsl Payns u Baut-T'odda.
15. pH rugpaToobpazoBaHusi.

16. pH xoMmIutekcooOpazoBaHusl.

17. YcnoBust oOpa3oBaHMs OCATKOB.

18. Biustarie ¢ (HEepeHTHOTO HOHA HA PACTBOPUMOCTb.

19. TenpeHMs pacTBOPUMOCTHU B INIPUCYTCTBUHU OJHOUMCHHOT'O MOHA.

20. 3HavyeHre pacTBOPUMOCTH JIJIsl TPOLIECCOB OCAXKIACHHUS.

6.2.2. IpuMepHBbIe TeCTOBBIE 3aJaHUS K 3a4eTy
Bapmuanr 1

No

Bompocsr
ILII.

BapuanTel oTBETOB

1. KoimuectBo
dbopmyre:

BCIICCTBA

pacCYUTBIBAOT

1. n=M/m
2.n=M +m
3. n=m/M
4.n=M-m

2. Moap BelecTBa 3TO TaKoe €ro KOJIMYCCTBO,

KOTOpOE. ..

1. 3aHMMaeT IpU HOPMAJIbHBIX YCIOBUSAX
o0beM 2,24 11/MOJIb

2. morjouaer mpu HarpeBanuu 8,314
Jlx Tenna

3. ompenensieTcss OTHOIIEHUEM MacChl
BEIIIECTBA K €r0 MOJISIPHOW Macce

4. CONEp>KUT YMUCIIO YaCTHII, PaBHOE
6,022-102

3. PV=nRT —a710...

1. 3axon MenpeneeBa-Knaneitpona
. 3aKoH I'yka

. 3aKkoH ['ecca

. IpaBWJIO pblyara

4. Kak mazeBaercs kucinora — HCIO4?

. XJIOpPHOBATHCTAs
. XJIOpHOBaTast

. XJIOpHast

. XJIOPOBOJIOPOAHAS

S. bop ucnosp3oBan B cBOEH MOJEIN
aToMma...

JIBa KBQaHTOBBIX UMCIIa
OJIHO KBAaHTOBOE YHCJIO
TpY KBAaHTOBBIX YUCIIA
4 KBaHTOBBIX YHCJIA

RWNRRARWNRA WD

6. | IlpaBuno XyHna...

1.B mpezienax moypoBHs AJIEKTPOHBI
pacroJjararTcs Tak, YToObl CyMMapHbBIN
CIIMH MX MMeIl MiN 3Ha4YeHHe

2. B mpeienax MnogypoBHs IEKTPOHBI
pacrioiaratotTcsi Ha OpoOUTaIsIX TaK,
YTOOBI CYMMAapHBIN CITIUH X UMET
71000€ MOJIOKUTEIIBHOE 3HAYCHUE
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II.II.

Bomnpocsr

BapuanTsl oTBETOB

3. B mpenenax noaypoBHs 3J1EKTPOHBI
pacroyiaratotTcsi Ha OpoOUTaIsIX TaK,
4TOOBI CyMMAapHBINA CIIMH UX OBLI
MaKCHMaJcH
4. B penenax noypOBHS 3JIEKTPOHbI
pacrioyiaratotTcsi Ha OpoOMTaIsIX TaK,
YTOOBI CyMMAapHBIN CIIMH X UMEI
J11000€ OTpULATEIbHOE 3HAUCHHE

HeBo3moskHa cienyromnias KOHQUTypaius B aTOMe:

2st
2d?
3p°
5p°

B kxakoii Mosiekyiie XuMU4ecKasi CBs3b Hanboee
noJsipHa?

Cl,
HCI
KCI
. CIbOy

[TepBoe Ha4YaI0 TEPMOTUHAMUKHI
BEIpaXkaeT Gopmyra:

dS =8Q/T

dU = 3Q + 8W

dG=dH-T-dS
dH =dU + p-dV

10.

YPaBHeHI/Ie SABJIICTCSL YPABHCHUEM
COCTOsIHHA UACAJIBHOT'O Ia3a.

. Ban-nep-Baansca

. Knanelipona — MeHneneeBa
. Jlurepruun

. beptno

PON—AONERONRE (RO

11.

Host peaktmu 3H,(,) + Ny, = 2NH,,) yBenndenue

JIABJICHUS] TIPUBEJCT K CMCIICHHIO PaBHOBECHUsS B
CTOpPOHY:

SHAOTEPMHUUYECKON peakuun
IIPSIMOM peaKInun
AK30TEPMHUYECKOMN PEAKIINH
00paTHOM peakiuu

PobhdE

12.

VpaBHeHne AppeHunyca B OSKCHOHEHIMAIbHOU
dbopme umeeT BUI. ..

13.

Beipaxxenne ana  Kp  oOpatuMoill  peakuuw,
YpaBHEHHE KOTOPOH
2C (1) +2H,,) <> CH, ), HMeCT BULL. ..

14



Ne
_— Bomnpocsr BapuanTsl oTBETOB
14. | Mepoit 371eKTPOIUTHYECKON AUCCOIMAIIAN 1. pH pactBopa
ABJISETCA. . . 2. MoJIIpHasi KOHIIEHTpal|s pacTBOpa
3. cTeneHb quccolnaluu
4. KOHCTaHTa TUAPOIIN3A
15. | MaccoBas gons B OpoleHTax 23To Macca | 1. ofuH JuTp pactBopa
pPacTBOPEHHOI'O BELIECTBA, IPUXOASIIAsACA Ha. .. 2. CTO rpaMMOB pacTBOpa
3. KWJIOrpaMM pacTBOpa
4. KWJIorpaMM pacTBOPUTENS
16. | B 2 gurpax 0,01 H. pactBopa cepHoii kuciotsl | 1. 0,98 T
COAEP>KUTCS PACTBOPEHHOT'O BEIIIECTBA: 2. 0,098
3. 049
4, 49r
17. | 3aKkoH, XapaKTepU3YIOIINI 3aBUCHUMOCTb CTENEHHU | 1. 3aKOHOM 3JIEKTPOHEHTPaIbHOCTU
JUCCOLMAIMU  OT KOHIEHTpauuu (pa3BeneHus) | 2. 3aKkoHOM pa3BeaeHus OcTBaibaa
AJIEKTPOJINTA M YCTAHABIMBAIOLIUN CBsI3b Mexay | 3. 3akoHoMm Dapanes
KOHCTAHTOMN JUCCOLUAIITT u ctenenbto | 4. 3akoHoM Konbpaymia
AJIEKTPOJIMTUYECKON JUCCOLMAIINH, HAa3bIBAETCSL. . .
18. | Peakuus oOMEHHOro pa3JIOKEHHUsS CONU BOJOM | 1. rugparanueit
(peakuus, oOparHas peakIWH HEUTpaIu3auu) | 2. coabBaTAIHCH
HA3bIBACTCH. .. 3. CONBBOIU30M
4. TUIPOTU30M
19. | OkucnurensiMu Ha3bIBAIOTCH. .. 1. Bce meTamsl
2. BEIIECTBA, AJIEMEHTHI KOTOPHIX,
IPUCOEUHSISI SIEKTPOHBI,
BOCCTAHABIIMBAIOTCS
3. BeIIeCTBAa, IEMEHTHI KOTOPHIX,
TEPsIsl SIEKTPOHBI, OKUCIISFOTCS
4. cepoBonopoaHas kuciaora H2S u ee
COJII
20. | B peakuu Cu + HNO3 (pass) ©I3MEHEHUE CTENIEHU 1. NOs— NH3
OKHCJIEHHS a30Ta MPOXOJUT MO Cleyromen 2. NOs— N»
cxeme. 3. NOs— NO
4. NOz— N203
Bapmuanr 2
Ne BapwnaHnTs! 0TBETOB
Bormpocst
LI
1. | Monp BemecTBa - 3TO TaKO€ €ro KOJUYECTBO, | l.3aHMMaeT MpU HOPMaJIbHBIX YCIOBHUAX

KOTOpOE. ..

00BeM 2,24 1/MoNb

2. morjomiaeT mpu HarpeBanuu 8,314
JIx Tenna

3. ompenensieTcss OTHOIICHHEM MacChl
BEILIECTBA K €r0 MOJIAPHOM Macce

4. coOAepKUT YUCIIO YaCTHI], PABHOE
6,022-102

15



_— Bormpocsl BapuaHnTb!l 0TBETOB
2. | Mapranen B nepMaHTraHaTax B PEaKIHX C 1. B mo6oii cpene
BOCCTAaHOBUTEJISIMA BOCCTAaHABJIMBAETCA MO CXeMe | 2. TOJIBKO B HEHTpPaJIbHOM cpelie
Mn*"+3e=Mn*4: 3. TOJBKO B CHJILHOILENOUHOM Cpejie
4. TONBKO B KHCIIOH cpesie
3. OnexTpoJHble  moTeHuuansl onpenensitor 1o | 1. Hepuera
YpaBHEHUIO: 2. Tadens
3. Konbpayma
4. ltepHa
4, Hns monnoit HeWrtpanuzanuu 1 Mons rugpokcuaa | 1. 1 mosb
JKese3a TpeOyeTcs: CONSTHOM KUCITOTHI: 2. 2 mound
3. 3 mons
4. 4 mouns
5. | OkucieHne — 3To MOypeaKius, pu KOTOPOl. .. 1. crerneHb OKUCIICHUS] ATOMHOM
YACTHUIIBI 3JIEMEHTA MOBBIIIACTCS
BCIIZICTBUE TTPUCOCTUHECHHUS
AIIEKTPOHOB
2. CTETeHb OKUCJICHHUS] aTOMHOMN
YaCTHUIIBI 3JIEMEHTA MTOBBIIIACTCS
BCIICJICTBUE OT/Ia4 AJIEKTPOHOB
3. cTeneHb OKHUCIIEHUS aTOMHOM
YaCTHIIbI DJIEMEHTA TOHMKACTCS
BCJIE/ICTBUE OTJIa4YH SJICKTPOHOB
4. cTeTeHb OKUCIICHHUS] aTOMHOMN
YaCTHUILIbI 3JIEMEHTA MTOHIKAETCS
BCIIEJICTBUE TTPUCOCTUHEHHS
AJIEKTPOHOB
6. OKBUBaJeHTHas Macca  KkapOonara Hatpus B | 1. 26,5 r/ Mmonb
peaKkuuu: 2. 53 r/ monb
Na>COs + HCI = NaHCOs3 + NaCl pagna... 3. 106 r/monn
4. 35,3 r/ MmoJIb
1. Kakoii n3 mepeuncieHHbIX okcHaoB He oOpaszyer | 1. NO
KHUCTIOT WM OCHOBaHMU Tipu B3aumojnehcTBuu ¢ | 2. N20s
BOJION? 3. KO
4. CaO
8. OtHocuTenbHAsT IUIOTHOCTH Ta3a Mo Bojopony | 1. remuit
paBHa 16. /lanHslii ra3 — 2. a3or
3. KUCIO0poa
4. xs0p
9. OpOuTaIbHOE KBAHTOBOE YHCIIO MOXKET 1. HaTypanpHOTO psifa yucen ot 1 go
MPUHUMAThH 3HAYCHUS: O0ECKOHEYHOCTH
2.0t 0 g0 (n-1)
3.0r —| o +1
4.+%u—-"
10. | Ilopsaok 3amoTHEHHsI SJIEKTPOHAMH OpOUTaeit 1. 3akoHOM Apxumena
aToma OTpeeSIeTCs] TPUHITUIIAMU: 2. HEOTIPEACIICHHOCTH
3. npaBuiioM OypaBunKa
4. MUHUMU3AIAN YHEPTHH, 3aIIPETOM

[Taynu unpasmioMXyHaa
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II.II.

Bomnpocsr

BapuanTsl oTBETOB

11.

Jy1st KaKoro MeTajia B OCHOBHOM COCTOSIHUU
HUMEET MECTO «IIPOBAD» DJIEKTPOHA THIIA:

le
4s — 3d ?

JKeJe30
KOOaIbT
HUKEID
XpOM

12.

K d-a;memenTam oTHOCATCA. ..

4.

S N

. JIAaHTaHOU/IbI
. BCE JIEMEHTBI MAJIbIX TIEPHOJIOB
. 3aT0JIHSAETCS dIIEKTpOoHaMu d-

MO1ypOBEHb
MIEPBBIC JIBa 3JIEMEHTA KaXKJ10T0

nepuoia

13.

Kakoii tun cBsi3u B kpucramie KCI?

1.
2.
3.
4.

KOBAJICHTHAA IOJIApHasd
HOHHAasA

METAIJINYCCKaA
JOHOPHO-aKICIITOpHAA

14.

OHTpoOIUs paBHa HYJIIO NpH. ..

1. 298K

2.

1 atm

3. 0K (umeanbHBINA KPUCTAILT)
4. TOCTOSTHHOM JIaBJICHUU

15.

B n300apHO-M30TEPMUYECKHUX YCIOBHIX PEaKLIUU
IIPOTEKAOT CAMOIIPOU3BOJIBHO B HAIIPABIICHUH:

. IPIMOM peaKLnn

. 0OpaTHOM peakiuu

. IOHWXXeHus YHepruu [ enpmronbna
. TIOHWKeHus sHeprun [ mo6ca

16.

Koncranra PAaBHOBCCHUA 3aBHCHUT OT:

. TEMIIEPaTypbl
. KOHLIEHTpaluu

. IPUPO/IbI PEareHTOB

. arPeraTHOro COCTOSIHUS BEILECTB

17.

CKOpOCTh peakLuy BO3PACTaeT MPH yBEIMUEHUH
temnepatypst Ha 10° ~ B 2-4 pasa.
OTO0 NpaBUo:

Bant-T'odda
Appenunyca
Kupxroga
[IIpenunrepa

18.

Mepo¥i 37eKTPOTUTUYECKON AUCCOUALINHI
SABJISIETCSL. . .

. pH pactBopa

. MOJIsIpHasi KOHLEHTpaLus pacTBopa
. CTEIIeHb TUCCOLUALUU

. KOHCTaHTa TUAPOJIN3a

19.

MonsnapHas KOHOCHTPAIUA-3TO...

N

RPlA WD~ RONRRAWLWND =AW~

YUCIIO MoJei
YHCIIO

JUTpPE pacTBOpa
YUCIIO MoJIeN

pacTtBopa

YUCIIO MoJei

pacTBOpUTENS

PacTBOPEHHOTO
BElIECTBa B OJHOM JIUTPE pacTBOpa
SKBUBAJIEHTOB
PacTBOPEHHOI'O BEIIECTBA B OJJHOM

PacTBOPEHHOTO
BCIIECTBA B OJHOM KHJIOTpaMMe

pPacTBOPEHHOTO
BelleCTBA B OJHOM KHJIOTpaMMe

20.

HopmanbHas koHLEHTpaius
0,01 M pactBopa cyns(dara aTrOMHHHUS PaBHA. ..

e Ny -

0,0033
0,005
0,02
0,06

17



Bapuanr 3

Ne
_— Bomnpocsl BapuanTel oTBETOB
1. | 3akoH coxpaHEHHs MacChl TJIACUT, YTO B XOJI€ 1. Mmacca UCXOIHBIX BELIECTB
XUMHYECKON peaKul OCTAETCs MOCTOSHHOM. . . 2. oOmast Macca BeUIeCTB U Macca
Ka)KI0r0 XMMHUYECKOI'0 peareHTa
3. Macca KaXa0ro peareHra
4. Macca KOHEYHBIX MPOAYKTOB
2. | KomnuectBo  BemectBa  paccumthiBatoT 1o (1. n=M/m
bopmyie: 2. n=m/M
3. n=M+m
4. n=M-m
3. OKBHBAJICHTHas Macca  KapOonata Hatpus B | 1. 106 r/moinb
peaKuuu: 2. 53 1/ monb
Na;COsz + HCI = NaHCO3 + NaClpasHa. .. 3. 26,51/ Mmoib
4. 35,3 r/ monb
4. | Monp BemiecTBa 3TO Takoe €ro KOJIHYECTBO, | 1. 3aHMMaeT  NpU  HOPMAIbHBIX
KOTOpOE. .. yCIOBHAX 00beM 2,24 11/MOJb
2. TOTJIONIAeT Mpu HarpeBaHuu 8,314
Jx Tera
3. ompenensercs oTHoeHneM:M/M
4, CONCPKUT YACTHII: 6,022-102
5. | DkBHBaJIeHTHas Macca OKCHJIa dJIEMEHTa 1.35
cocrapmsieT 27. Uemy paBHa SKBHBaJIeHTHas Macca | 2. 19
areMeHTa’? 3.20
4.18
6. PV=nRT —»s70... 1. 3akoH I'ecca
2. 3akoH I'yka
3. 3akoH MenneneeBa-Knanelipona
4. mpaBWJIO pbluara
7. 3aKOH KBHBAJICHTOB: 1. m1/my=D1/3;
2. M2/m1=D1/3;
3. M1-Mz= 21/
4. mime=51/92
8. | MonekynspHas MaccaceIeHOBOI0pO/la paBHa: 1.50
2.60
3.70
4. 80
9. | 3akon boitna-Mapuorra: 1. pV=nRT
2. pV=const
3. V/T=const
4. pVI/T=const
10. | [pu B3aumopeiictBun 12 r1Cc mnomydenuem | 1. 12,2 n
yTIIeKUCIIoro raza Tpedyercs Oa: 2. 11,21
3.224 71
4.5,6 1
11. | OTHOCHUTENbHAS IOTHOCTH Ta3a (D) paBHa: 1. MJ/M2
2. M2/My
3- MBOSH./ Ml
4. M1/Mgosn
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Bomnpocsr

BapuanTsl oTBETOB

12.

Kucnas conb rHApOKCHUaa CTPOHLIUA U
OpTOMBIIHBS[KOBOfI KHUCJIOTBI UMECT BU/ .

. Srz (AsOa)2
. CsH2AsOq

. STHASO3

. STHASO4

13.

Kakoii 13 nepeyrcieHHbIX OKCHI0B aM(pOTEPHBII?

Na.O
Cr203
SO3
MgO

14.

HapL[I/IaJIBHBIM JaBJICHHUCM rasa B CMECHU
Ha3bIBAaeTCs JABJICHUE, KOTOPOE OKa3bIBall OBl ras,
ecnu OBl U3 cMecu yaaIiIa Obl
BCE OCTAJIbHbIC T'a3bl.

. 1300apHO-U30TEPMUUECKU
. I30XOPHO-M309HTPOIIUIHHO
. I30XOPHO-U30TEPMHUUECKH
. 1300apHO-M30 HTPOIUIHHO

15.

OpobuTanbHOE KBAaHTOBOE
NPUHUMATh 3HAYCHUS:

YHCJIIO0 MOXET

PR WN—=RMONRDLON R

HaTypaJIbHOTO psAJia unucen oT 1 1o
OCCKOHEYHOCTH

+%2u—"%

ot 0 1o (n-1)

16.

| mpaBuno KneukoBckoro:

Ll Ee A

3aI10JIHCHHE DJIEKTPOHHBIX 000JI0YEK
B aTOMax IPOMCXOUT B OPSIIKE
BO3pAcTaHHsI CyMMbI KBaHTOBBIX
gucea N u |

SHEPIHUs DIIEKTPOHA
[POIOPIMOHAIBHA PA3HOCTH
[VIABHOI'O KBAHTOBOI'O yucia U |
3aI0JTHEHHE DJIEKTPOHHBIX 000JI0YEK
B aTOMaXx MPOMCXOUT B OPSIIKE
yOBIBaHHSI CyMMBI KBaHTOBBIX
gucen N u |

3aI0JTHEHHE DJIEKTPOHHBIX 000JI0UEK
B aTOMaXx MPOMCXOAUT B OPSIIKE
BO3pACTaHMsi CyMMBI KBaHTOBBIX
gucen n,m u |

17.

DHTAJBIHNS - ITO:

NS

U-pV
U+pV
H-TS
U-TS

18.

KoncranTa PAaBHOBECHUS PCAKIINU:
Fes3Oass) + CO gy 3FeO(s) + CO2(g) paBHa...

K = pls;eo ’ pco2
ppego4 “Peo
K =e 78"
_ Peo,
Pco

_ pFe304 “Pco

3
Preo pcoz

K

19.

MonsipHOCTh 3TO YHMCIO MOJIE PACTBOPEHHOIO
BEIIECTBA, IPUXO/IAIIESECs Ha. ..

N =

CTOrpaMMOBpacTBOpa
KUJIOTpaMM pacTBopa
OJIUH JIUTP pacTBoOpa
KHJIOTPaMM PacTBOPUTEIS
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- Bomnpocsr BapuanTsl oTBETOB

20. | B peakmuio ruipoiau3a BCTYMAOT. .. 1. TOBKO CONU, 00Pa30BaHHBIC XOTS OBI
OJTHUM CJ1a0BIM DIICKTPOIIUTOM

2. TOJIBKO COJIM, 00pa30BaHHbIE IBYMS
CJIa0BIMU JJICKTPOIUTAMU

3. TOJBKO COJIM, 00pa30BaHHBIE ABYMS
CHJIBHBIMH 3JICKTPOJIUTAMH

4. mo0ble comu

6.2.3. KpuTepum oueHOK NPOMEKYTOYHOI aTTecTAllNU
6.2.3.1. lllkajia oneHUBAHNS 3HAHUH 110 BLIIOJTHEHUIO 321aHUM

Onenka Onucanmne

[Mocemenue 6omnee 70 % IeKIMOHHBIX U Ta00OPATOPHBIX 3aHSATHI; CTYACHT TBEPIO
3HaeT MaTepHuajl, FPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He OIycKast

3aurteno CYILIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC; BCE MPEAYCMOTPEHHBIE
MPOTrpaMMoOii 00Y4eHUS 3aJaHHsl BBITOTHEHBI, KAYECTBO MX BBITIOJTHEHUS
JIOCTaTOYHO BBICOKOE; B TEUEHHE CEMECTPa BBINOJIHMI TBOPUECKYIO PaboTy.

ITocemenne meree 50 % NEKUMOHHBIX U TAOOPATOPHBIX 3aHATHH; CTYAEHT HE
3HACT 3HAYUTENLHON YacTH MaTepuaa, JIOMyCKaeT CyIeCTBEHHbBIE OITUOKH B
He 3auteno OTBETax Ha BOMPOCHI; OOJBIIMHCTBO MPETyCMOTPEHHBIX IPOrpaMMOi 00ydeHUsI
3aJaHU{ HE BHINIOJHEHO, KAYECTBO X BBIIIOJIHEHUS OLICHEHO YHCIIOM 0aJuioB,
OJIM3KUM K MHWHHUMAJIbHOMY.

6.2.3.2. llIkaja oneHUBaHMs 3HAHMII B TecTOBOIi (hopme:

KosnyecTBo nNpaBuJIbHBIX OTBETOB, % Ouenka
0-50 He 3aureno

51-65 3a4yTeHo

66-85 3a4yTeHo

86-100 3auTeHo

1. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
JTACHUIJINHBI

7.1. PexoMeHayemasi JuTepaTypa
7.1.1. OcHoBHAas JUTEpPaTYypa
1. I'muaka H.JI. O6mas xumus / H.JL I'muaka. — M.: KHOPVYC, 2016. — 752 c.
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoe-
knorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
2. AxmeroB H.C. Obmas u meopranndeckas xumus / H.C. Axmeros. — CI16: Jlans, 2014. — 752 c.
https://e.lanbook.com/book/50684
3. 3aiineB O.C. Xumus. Yueonuk / O.C. 3aitnes. — M.: IOpaiit, 2015. — 470 c.
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-bakalavriata.html

7.1.2. lonoJHUTEeIbHAS JUTEPaTypa

1. Kapanerbsiay M. X. O0miast u Heopranuueckas xumus / M. X. Kapanerssiau, C.W. Ipakun. — M.:
JIubpoxom, 2015. — 592 c. http://mexalib.com/view/19044

2. Koposun H.B. O6mas xumus / H.B. Koposun. — M.: Academia, 2011. — 496 c.
http://potrekeram.ru/1-korovin-n-v-obschaya-himiya-skachat.htmil

3. Cysopos A.B. O6mas xumust / A.B. Cysopos, A.b. Hukombckuit. — CI16.: Xumuspar, 2007. — 624 c.
http://www.studentlibrary.ru/book/ISBN5938081297.html

7.1.3. YueGHO-MeTOAMYECKOE OOecTedeHHe
1. Xumus: MeTonuueckue ykazaHus JUIsl CAMOCTOSATEILHON pabOThI [ DJIEKTPOHHBIHN pe-
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http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoe-knorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoe-knorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
https://e.lanbook.com/book/50684
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-bakalavriata.html
http://mexalib.com/view/19044
http://potrekeram.ru/1-korovin-n-v-obschaya-himiya-skachat.html
http://www.studentlibrary.ru/book/ISBN5938081297.html

cypc] / HanmoHansHBIN MUHEpaIbHO-ChIpheBOM yYHUBepcuteT «I opHbiity. Cocrt.: 1.B. bepmunckuii, T.E.
JIutBunosa. CII6, 2017. 59 c. http://old.spmi.ru/system/files/lib/uch/metodichki/2017-182.pdf

2. Xumusi: Meroauueckue ykaszaHus K jaboparopusiM padotam / Coct.: O.J1. Jlobauesa, H.B. I)xeBara.
Cankr-IlerepOypreckuii I'opnsiit ynusepcuret. CI16, 2020 44 c.

7.2. ba3bl JaHHBIX, 3JIeKTPOHHO-0MOIMOTEYHbIe CHCTEMbI, HH(OPMAIIHOHHO-CIIPABOYHbIE U
MOUCKOBbIE CHCTEMbI

1. EBporneiickas nudpoas 6ubnmmoreka Europeana: http://www.europeana.eu/portal

2. IHpopMallmOHHO-U3IATETIbCKUI IIEHTP MO TEOJOTHH U  HEAPOIOJIb30BaHHIO MHUHHCTEpCTBA
NPUPOAHBIX pecypcoB U dkosnorun Poccuiickoit ®Penepanun - OO0 "I'EOMH®OPMMAPK"-
http://www.geoinform.ru/

3. UudopmarimonHo-aHamuTHUECKUi neHTp «Munepam» - http://www.mineral.ru/

4. KoncynbranT [11r0C: CripaBoOvHO - TIOMCKOBast cucTeMa [ DieKTpoHHbIN pecypce]. - www.consultant.ru/
5. Mupogas nudposas oudnmoreka: http://wdl.org/ru

6. Hayunas anektponnas 6ubnuoreka «Scopusy https:// www.scopus.com

7. Hayunas snektponHas 6ubimoreka Science Direct: http://www.sciencedirect.com

8. Hayunas snextponnas 6ubnmnoreka «e-LIBRARY»: https://elibrary.ru/

9. [Nouckossie cucrems! Yandex, Google, Rambler, Yahoo u ap.

10. Cucrema T'APAHT: oneKkTpOHHBIM MNEPHOAMYCCKHA CIPABOYHUK [DJIEKTPOHHBIA  pecypc]
www.garant.ru/

11. TepMuueckre KOHCTAHTHI BEIIECTB. DJIEKTPOHHAs 0a3a TaHHBIX,
http://www.chem.msu.su/cgibin/tkv.pl

12. Dnektponnas 6ubnuoreka Poccuiickoii ['ocynapctBennoii bubnnorexu (PI'b):

http://www.rsl.ru/

13. Dnektponnast Oubnuoreka yueOHUKOB: http://studentam.net

14. DnekTpOHHO-OMOIMOTEYHAS CHCTEMA H3/IaTEIBCKOTO IIeHTpa «JIaHb»

https://e.lanbook.com/books

15. Dnekrponno-6ubaHoTeuHas cucrema «95C FOPAUT» www.biblio-online.ru

16. DnexTponHas 6ubnmoreyHas cucrema «HannonaneHeli MpoBoi pecype «PykoHT»»
http://rucont.ru/

17. DnexkrponHo-6ubnroTeunas cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCHUIIJINHBI
8.1. MaTepuaIbHO-TEXHUYECKOE OCHAIIIEHHE Ay TUTOPHIi:

Criennanu3upoBaHHbIE ayAUTOPUH, UCIIOIb3yEeMbIe NP MPOBEACHUN 3aHATUH JIEKLIMOHHOTO THUIIA,
OCHAIIEHBl ~ MYJBTUMEIUHHBIMH  TPOCKTOpPaMH ¥  KOMIUIEKTOM  ammapaTypbl,  ITO3BOJISIONICH
JIEMOHCTPHPOBATh TEKCTOBBIE U rpayyeckre MaTepHaIbl.

JlaGoparopun OCHaIlleHbl XUMHYECKHMM OO0OpYyIOBaHHEM, pEaKTHUBAMU U JAOOPATOPHBIMU
yCTaHOBKaMHU, HEOOXOIUMBIMHU IS BBITMOJIHEHUS Ja00PAaTOPHBIX PAdOT MO AUCHUIITUHE «XUMUS».

B yuebHOM mporiecce HCIoib3yeTcsi KOMIUIEKT JeMOHCTPAIIMOHHBIX CTEH/IOBBIX MaTEPUAIIOB 110 00IIeH 1
HEOPraHUYECKOU XHUMUHU.

8.1.1. Ayautopum 1Jisl IPOBeAeHUsI JTeKIIMOHHBIX 3aHATHH

128 nocadounvix mecm

OcHamenHocTh: MysbTHUMenniiHAs YCTaHOBKAa C aKycTH4Yeckoil cuctemod — 1 mT. (B T.4.
MYJIbTUMEIUHHBIN poeKkTop — 1 mT., MpOoeKIMOHHAs annapaTypa: HCTOYHUK OecriepeOoiHOTro MUTaHus —
1 wrT., 5kpaH — 1 mwT., MOHUTOP — 1 WIT., KOMIBIOTEP — 1 1IT.), BO3MOKHOCTH A0CTYyMA K ceTH «HTepHeTY,
CTYJ A CTyAeHTOB — 128 mrT., kpecno npenoaasarens — 1 mT., cTon — 65 mT., mepeHoCcHas HaCTOIbHAS
TpuOyHa — | IT., TOCKa HACTEHHAs! MATHUTHO-MapKepHas — 2 IIT., IJIaKaT B paMKe HACTEHHBIN — 9 mIT.
[Tepeuenp aHIIEH3MOHHOTO MporpaMmHoro obdecrnedenus: Microsoft Windows 7 Professional, Microsoft
Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint Security,
7-zip (cBoboaHO pacnpoctpansemoe [10), Foxit Reader (cBoboano pacnpoctpansiemoe [10), Sea Monkey
(cBobomHO pacmpoctpansiemoe [10), Chromium (cBo6oano pacmpoctpansemoe I[10), Java Runtime
Environment (cBob6omuo pacnpoctpansiemoe 110), do PDF (cBoGoano pacnpoctpansemoe [10), GNU
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Image  Manipulation  Program  (cBobomno  pacmpoctpansiemoe I10), Inkscape  (cBoGoaHO
pacrpoctpansiemoe I10), Xn View (cBodonno pacrnpocrpansemoe [10), K-Lite Codec Pack (cBoGoaHO
pacmpoctpansemoe [10), FAR Manager (ceo6oaHo pacnpoctpansiemoe I10).

64 nocadounvix mecma

OcHaneHHOCTh: MyInbTHMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
6ecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOYTOyK - 1 mT., (BO3BMOXXHOCTH AOCTyNa K CETH
«MHTEepHETY), CTOMKA MOOMIIbHAS — 1 IIT., CTYJ JJIsl CTYJCHTOB — 64 1IT., Kpecyo mpenogaBaTens — 1 mrT.,
cTOJ - 33 WIT., IepeHOCHAss HACTONbHAs TpUOyHa — 1 WIT., TocKa Oenas HAaCTeHHAs MAarHUTHO-MapKepHasi —
1 wIT., mIakaT B paMKe HaCTCHHBIN — 4 IIIT.

[lepeueHp JIHMIIEH3MOHHOTO IporpaMmHoro obecneuenus: Microsoft Windows 7 Professional,
aHTHBHPYCHOE mporpamMmHoe obecmeucnue: Kaspersky Endpoint  Security, 7-zip (cBo6oaHO
pacnpoctpansiemoe [10), Foxit Reader (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBoGomaHO
pacmpoctpansiemoe I10), Sea Monkey (cBobomno pacmpoctpansemoe I[10), Chromium (cBoGoaHO
pacmpoctpansiemoe [10), Java Runtime Environment (cBobomno pacmpoctpansiemoe [10), do PDF
(cBobOaHO pacnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIieMoe
I10), Inkscape (cBoboaHo pacnpoctpansemoe [10), Xn View (cBoboano pacrnpoctpansiemoe [10), K-Lite
Codec Pack (cBoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oaHo pactipoctpansiemoe I10).

60 nocadounwvix mecm

OcHameHHOCTh: MyJabTHMEIUHHBIA MPOEKTOp — 1 WIT., MPOCKIMOHHAS ammaparypa: UCTOYHHUK
OecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOYTOYK - 1 mT., (BO3BMOXXHOCTH AOCTyNa K CETH
«MHTepHeTY), cTOMKa MOOMIbHAS — 1 miT., cTyn st cryaeHToB — 60 miT., Kpecio npenogasaresst — 1 mr.,
ctoi - 31 wmT., nepeHocHast HacToJbHas TpUOyHa — | mT., 1ocKa Oerast HaCTeHHAss MarHUTHO-MapKepHas —
1 wrt., Tocka o Mea — 1 1IT., IIaKaT B paMKe HACTEHHBIN — 3 IIT.

[epeuenp aHIIEH3MOHHOTO MporpaMmmHoro odecrnedenus: Microsoft Windows 8 Professional, Microsoft
Office 2007 Professional Plus, Corel DRAW Graphics Suite X5, Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1, anTuBHpycHOe mnporpammuoe obOecrneuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe [10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), Sea Monkey (cBobomno pacmpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacmpoctpansiemoe I110), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaHO pacnpoctpansemoe I10), Xn View (cBoboano pacmnpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

56 nocaoounwvix mecm

OcHamieHHOCTh: MynbTHMEIUIHBIA MPOeKTop — 1 IIT., MPOEKIHMOHHAS anmnapaTypa: WCTOYHHK
6ecniepeboitHoro nuranus — 1 mr., skpad — | mt., HOyTOyk — 1 mT., (BO3MOXHOCTb JJOCTYNa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 T., CTYJ AJI CTYyA€HTOB — 56 WIT., Kpecio npenojasarens — 1 mrT.,
cToi — 29 mIT., MepeHOCHass HACTOJIbHAST TPUOyHa — | IIT., TOCKa HACTEHHAs: MarHUTHO-MapKepHas —
1 wit., IuIakat B paMKe HaCTEHHBIN — S 1IT.

[TepeueHb nHIIEH3MOHHOTO mporpammuoro obecneuenus:: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, Corel DRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe mporpamMmHoe odecnieueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomHo pacnpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe [10), Sea Monkey (cBobomno pacmpocrpansiemoe [10), Chromium (cBoGogHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpoctpansiemoe [10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHO pacnpoctpansemoe [10), Xn View (cBoboano pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBoboHo pactipoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe I10).

52 nocaoounvix mecma

OcHameHHOCTh: MyIbTUMEIUHHBIA MPOEKTOpP — | IMIT., MPOEKIMOHHAS anmaparypa: UCTOUYHUK
6ecriepeboitHoro nutaHus — 1 mT., skpad — 1 mwT., HOYyTOyk — 1 WT., (BO3MOXXHOCTh JOCTyNa K CETH
«MHTepHeTY), CTOMKAa MOOMIIbHAS — 1 1IT., CTYN A7 CTYAEHTOB — 52 HIT., Kpecio npenojasareis — 1 mr.,
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cTosl — 26 mT., MepeHOoCHas HacToJbHas TpuOyHa — | mIT., JOCKa HAaCTCHHAsh MarHUTHO-MapKepHas —
1 mit., IuIakat B paMKe HaCTEHHBIN — O IIT.

[Tepeuensb IMIIEH3MOHHOTO mporpaMmmHoro obecmeuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, Corel DRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe mporpammuoe obecncuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), Sea Monkey (cBobomno pacmpoctpansemoe I[10), Chromium (cBoGoaHO
pacmpoctpansiemoe [10), Java Runtime Environment (cBobomno pacmpoctpansemoe [10), do PDF
(cBobomHO pacmpocrpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboano pacmpoctpansemoe [10), Xn View (cBoboaHO pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboauo pacmpoctpansiemoe I10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

30 nocaodounwvix mecm

OcHamieHHOCTh: CTOJN ayAuTOPHBIM - 16 WIT., CTyd ayAuTOpHBIA — 30 1IT., Kpecao mpernogaBaTesis

— 1 wr., 1ocka MarHUTHO-MapkepHass — 1 IUT., mepeHocHas HacTolbHas TpuOyHa — lwT., pamka c
IIaKkaToM — 4 T., mepeKkaTHas MyJIbTHUMenuiiHas yctaHoBKa (HOyTOyk Acer Aspire7720 (Intel (R) Core
(TM)2 Duo CPU T7700 2.40GHz 2 I'b); mbims npoBoanast Genius Laser; mpoektop DLP Texas
Instruments VLT-XD600LP; ctoiika nepeaBm:kHas MeTaLTMYECKasi MHOTOSPYCHas ).
[epeuenp aHIIEH3MOHHOTO MporpaMmmHoro odecrnedenus: Microsoft Windows 8 Professional, Microsoft
Office 2007 Professional Plus, Corel DRAW Graphics Suite X5, Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1, anTuBupycHOe mnporpammuoe obOecrneuenue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpocrpansemoe I10), Foxit Reader (cBoboaHO
pacrpoctpansiemoe I10), Sea Monkey (cBobomno pacmpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe I10), Java Runtime Environment (cBo6omuo pacmpoctpansemoe I10), do PDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaHo pacnpoctpansemoe I10), Xn View (cBoboano pacrnpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

8.1.2. Ayautopumu 1Jisl NIPOBeAeHUs J1a00PATOPHBIX 3aHATHI

16 nocadounvix mecm

OcCHaIeHHOCTh: CTOJI JJabopaTOpHbBIN ¢ meperopoakoi (1,8 M) — 4 mT., CTON JTa0OPATOPHBIN ISt
npernojasatens — 1 mrT., mkad 1abopaTopHbId — 4 IIT., TOCKa MarHUTHO-MapKepHas nepeaBukHas — 1
IIT., KOMITBIOTEPHOE Kpecio Ha poimkax — 18 mr., pamka ¢ miakatomMm — 4 IOT., [epeKaTHas
MyJabTUMeMHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo CPU T7700
2.40GHz 2 I'b); mpmme npoBogHast Genius Laser; mpoektop DLP Texas Instruments VLT-XDG600OLP;
CTOlKa mepeBUKHas MeTaJuInyecKkast MHOrospycHas) — 1 mT.

[lepeueHb JUIIGH3MOHHOTO MporpamMmmHoro obecneuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AwnrtuBupycHoe mporpammHoe obecrieuenue Kaspersky Endpoint
Security, 7-zip (cBobomano pacmpoctpansemoe I10), Foxit Reader (cBoboano pacmnpoctpansiemoe [10),
Sea Monkey (cBoGosHO pacnpoctpansiemoe [10), Chromium (cBo6oaHO pacnpoctpansemoe I10), Java 8
RuntimeEnvironment (cBo6omgno pacnpoctpansiemoe I10), doPDF (cBoGoano pacmpoctpansemoe [10),
GNU Image Manipulation Program (cBoGomno pacmpoctpansiemoe I10), Inkscape (cBoGomHO
pacmpoctpansemoe [10), Xn View (cBoboano pacmnpoctpansiemoe 110), K-Lite Codec Pack (cBobomHo
pacapoctpansiemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe 110).

16 nocadounwix mecm

OcHaleHHOCTh: cTON JabopaTtopHblil ¢ meperopoakoit (1,8 M) — 3 mT., cTon mabopaTopHbI C
nieperopoakoit (0,9 M) — 2 mT., CTON Ja0OPATOPHBIN s TpenoaaBareis — 1 mrT., mkad BBITSHKHOW - 2
mT., mKag gsadbopaTopHblil — 1 MIT., JOCKAa MarHUTHO-MapKepHas MepeBIKHas — 1 IIT., KOMIIbIOTEPHOE
Kpecio Ha ponukax — 18 mr., cTon-moiika — 1 mT., paMka ¢ IIakaToM — 4 mT., aKBaIUCTHIUITOP AD-
25MO — 1 mr., mTatuB J1a60PaTOPHBIA METAIIMYECKUH - 7 IIT., y4eOHO-aHATUTHYECKUI KOMIUIEKC —
1 wit., nepexkaTHast MynbTUMenuiHas ycraHoBKa (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mpbiups npooanas GeniusLaser; npoekrop DLP TexasInstruments VLT-
XD600LP; croiika mepeaBrKHAsI METAITHYECKAs MHOTOSIpycHast) — 1 1miT.
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[Tepeuens IUICH3HOHHOTO Mporpammuoro obecreuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBupycHoe mporpammHoe obecredenue Kaspersky Endpoint
Security, 7-zip (cBob6omuo pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansiemoe 110),
Sea Monkey (cBo6oano pacnpoctpansiemoe [10), Chromium (cBo6oano pacupoctpansemoe I110), Java 8
Runtime Environment (cBo6onHo pacnpoctpansemoe I10), do PDF (cBo6ogno pacnpoctpansiemoe I10),
GNU Image Manipulation Program (cBoGomuo pacnpoctpansemoe I1O), Inkscape (cBoOGomHO
pacmpoctpansemoe [10), Xn View (cBoboano pacmnpoctpansemoe I10), K-Lite Codec Pack (cBobomHo
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacnpocrpansemoe 110).

16 nocadounwvix mecm

OcCHaIEeHHOCTh: CTOJ JJabopaTOopHbIX ¢ neperopojkoit (1,8 M) — 4 mT., CTON J1a0OPATOPHBIN ISt
npernonasatenss — 1 1mT., mKad BBITSHKHOW — 3 MIT., mKad J1a00paTOpHBIH — 4 MIT., JOCKAa MarHUTHO-
MapKepHasi TepeiBIKHas — 1 MmT., KOMIOBIOTEpHOE Kpecio Ha poiaukax — 18 mr., cTon-moiika - 1 mrT.,
paMKa ¢ IUIakatoM — 4 mrT., MWTaTHB JAOOPAaTOPHBIA METAUTUYECKUH - 7 IIT., Y4eOHO-aHATUTUICCKHUIA
KOMIUIEKC — 1 mIT., mepekatrHas MyJabTUMeAnitHas ycTaHoBKa (HOyTOyk Acer Aspire7720 (Intel(R) Core
(TM)2 Duo CPU T7700 2.40GHz 2 I'b); mbims mpoBoanast Genius Laser; mpoektop DLP Texas
Instruments VLT-XD600OLP; ctolika nepeaBukHas MeTaJlLIM4YeCKast MHOTOsipycHasi) — 1 mT.

[Tepeuens IUIECH3HOHHOTO MporpammHoro obecmeuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AwuntuBupycHoe mnporpammHoe obecreuenne Kaspersky Endpoint
Security, 7-zip (cBoboano pacmpoctpansiemoe [10), FoxitReader (cBoboano pacmpoctpansiemoe I10),
SeaMonkey (cBoboaHo pacmpoctpansemoe I10), Chromium (cBo6oaHo pacmnpoctpansiemoe [10), Java 8
Runtime Environment (cBo6oano pacmpoctpansemoe [10), do PDF (cBoGoano pacnpoctpansemoe [10),
GNU Image Manipulation Program (cBoGomHo pacnpoctpansemoe I1O), Inkscape (cBoOOmHO
pacnpoctpansiemoe 110), Xn View (cBobogHo pacmpoctpansemoe [10), K-Lite Codec Pack (cBoGonno
pacmpoctpansiemoe [10), FAR Manager (cBoOoaHo pacnpoctpansiemoe [10).

16 nocaoounvix mecm

OcHaIeHHOCTh: CTOJ JJabopaTopHbIi ¢ neperopoakon (1,8 M) — 4 mT., cTON J1aOOPaTOPHBINA ISt
npernogaBaTens — 1 mT., mKad BHITSDKHON — 2 mT., mKkad nadopatopHblii — 4 MmT., JOCKa MarHUTHO-
MapKepHasi TepeBMKHas — | IIT., KOMIIBIOTEPHOE Kpecsio Ha poiukax — 18 mT., cTton-moiika - 1 mrT.,
pamKa ¢ TIaKkaToM — 4 MIT., MITaTHB JIAOOPATOPHBIA METATMYECKUil - 7 MT., yueOHO-aHAIUTUYECKUI
KOMIUIEKC — 1 mIT., mepekaTHasi MyJabTUMeIMHAas ycTaHoBKa (HOyTOyk Acer Aspire7720 (Intel(R) Core
(TM)2 Duo CPU T7700 2.40GHz 2 I'b); mbims mpoBoanast Genius Laser; mpoektop DLP Texas
Instruments VLT-XD600OLP; ctolika nepeaBuxkHas MeTaJlLIM4YeCKasi MHOTOsIpycHas) — 1 mT.

[lepeueHb JHUIIEH3HOHHOTO TMporpamMmmuoro obecneuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AwuntuBupycHoe mporpammHoe obecreudenne Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe I10), Foxit Reader (cBob6oano pacmpoctpansiemoe 110),
SeaMonkey (cBobonHo pacnpoctpansemoe [10), Chromium (cBoGoaHo pacupoctpansiemoe I10), Java 8
Runtime Environment (cBo6oano pacmpoctpansemoe [10), do PDF (cBo6oano pacnpoctpansemoe [10),
GNU Image Manipulation Program (cBoGoano pacmpoctpansemoe IIO), Inkscape (cBoGomHO
pacnpoctpansiemoe I10), Xn View (cBoOonHo pacnpoctpansemoe [10), K-Lite Codec Pack (cBo6oaHO
pacmpoctpansemoe [10), FAR Manager (cBo6oaH0 pactipoctpansemoe [10.

16 nocadounvix mecm

OcCHaIEeHHOCTh: CTOJI JJAOOpaTOpHBIN ¢ meperopoakoi (1,8 M) — 4 mT., CTON JTaOOPATOPHBIA NSt
npernofaBatens — | mT., mkad BHITSDKHON — 3 mT., mkad nadopatopHblii — 4 MmT., JOCKa MarHUTHO-
MapKepHasi TiepeBIKHast — | IIT., KOMIIBIOTEPHOE Kpecsio Ha ponukax — 18 mr., cron-moiika — 1 mrT.,
pamMKa ¢ TIaKaToM — 2 MIT., MITaTHB JIAOOPATOPHBIA METANTMYECKUi - 7 MT., yueOHO-aHAIUTUYECKUN
KOMIUTeKC — 1 mIT., IepekaTHasi MyJabTUMeInHas ycTaHoBKa (HOyTOyK Acer Aspire7720 (Intel(R) Core
(TM)2 Duo CPU T7700 2.40GHz 2 I'b); mbims mpoBoanast Genius Laser; mpoektop DLP Texas
Instruments VLT-XD600OLP; ctolika nepeaBuxHas MeTaJlJIM4YecKast MHOTOsipycHasi) — 1 mrT.

[lepeueHp IUIIEH3MOHHOTO mporpamMmmHoro obecneuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AwuntuBupycHoe mporpammHoe obecreuenne Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBobomHo pacmpoctpansiemoe [10),
Sea Monkey (cBob6oano pacmpoctpansemoe [10), Chromium (cBobomHo pactpoctpansiemoe [10), Java 8

24



Runtime Environment (cBo6omno pacnpoctpansemoe 110), doPDF (cBo6omHo pacmpoctpansemoe [10),
GNU Image Manipulation Program (cBoGomuo pacnpoctpansemoe I1O), Inkscape (cBoOomHO
pacmpoctpansemoe [10), Xn View (cBoboano pacnpoctpansemoe 110), K-Lite Codec Pack (cBobomHo
pacnupoctpansiemoe [10), FAR Manager (cBo6oano pacmpocrpansemoe 110).
30 nocadounwvix mecm

OcnaeHHocTb: CTOJI ayAUTOPHBIHN - 16 WIT., CTy] ayauTOpHBIA — 30 1IT., KpecIo NpernoaaBaTeis
— 1 mT., Tocka MarHMTHO-MapkepHas — | WIT., MEPEHOCHAasi HACTOJbHAas TpUOyHa — lmIT., pamka c
IUIaKaTOM — 4 IIT., TIepeKaTHas MyJIbTUMEHiiHas ycraHOBKa (HOyTOyK Acer Aspire7720 (Intel(R) Core
(TM)2 Duo CPU T7700 2.40GHz 2 I'b); mbeimb mpoBomHas GeniusLaser; mpoektop DLP Texas
Instruments VLT-XD600LP; croiika nepeaBu>kHasi METALTNYECKAsi MHOTOSIPYCHAs ).
[lepedyeHb NUIEH3HOHHOTO MporpammHoro obecmeuenus: Microsoft Windows Pro 7 RUS, Microsoft
Office Std 2007 RUS, AnrtuBupycHoe nporpammHoe obecrieuenune Kaspersky Endpoint Security, 7-zip
(cBobomHO pacmpoctpansemoe I10), Foxit Reader (cBoGomuo pacnpoctpansiemoe I10), Sea Monkey
(cBoOoaHO pacmpoctpansemoe [10), Chromium (cBoGoxHo pacmpoctpansemoe [10), Java 8 Runtime
Environment (cBoGonno pacmpoctpansiemoe [10), doPDF (cBobomno pacmnpoctpansiemoe I[10), GNU
Image Manipulation Program (cBoGomHo pacnpoctpansemoe I10), Inkscape (cBoGoOmHO
pacopocrpansiemoe I10), Xn View (cBoboano pacmnpoctpansemoe I110), K-Lite Codec Pack (cBo6oarHo
pacmpoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe 110).

8.1.3. [lomemenue AJ1sl CAMOCTOSITEIbHOM PadoOThI

1. OcHalleHHOCTh TIOMEUICHHs IS CaMOCTOsITeNbHON paboThl: 13 mocamounbix mect. Ctynm —
25 mT., CTON — 2 WT., CTON KOMOBIOTepHBIA — 13 mT., mkad — 2 mr., JocKa ayAuTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (Monutop + cucremHusiii 6mok) — 14 mrt. Joctyn k cetu «HTepHeT», B
AJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[Tepedens NHIEH3MOHHOIO MporpaMMHoro obecrnedenus: Microsoft Windows 7 Professional,;
Microsoft Office 2007 Professional Plus, antuBHpycHoe mnporpamMMuoe obOecrneueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe [10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), Sea Monkey (cBobomno pacmpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacmpoctpansiemoe I110), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaHO pacnpoctpansemoe I10), Xn View (cBoboano pacmnpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

2. OcHaIIEeHHOCTh TMOMEILEHHs Ul CaMOCTOSITeNbHONW paboThl: 17 mocagouHbx MecT. Jlocka s
nuceMa MapkepoM — 1 mr., paboume Mmecta CTyAeHTOB, obopynoBaHHble [IK ¢ moctymom B ceTb
VYuuBepcurera — 17 mt., MynbTuMeaAuiHbBIA npoektop — 1 mT., APM npenogasarens ans pa®oTsl ¢
MyJabTHMEIRA — | mT. (CHCTEMHBIN OJIOK, MOHUTOPBI — 2 mT.), cTol — 18 mrT., cryn — 18 mT. ocTyn k
cetu «VIHTepHET», B ANEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepedeHp JUIIEH3MOHHOTO MporpaMmMHoOro obecnedeHusi: Microsoft Windows 7 Professional,
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTuBHpyCcHOE
nporpammHoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGoaHo pacmpoctpansiemoe I10),
Foxit Reader (cBobomno pacmpoctpansemoe I10), Sea Monkey (cBoGomuo pacmpoctpansemoe I10),
Chromium  (cBoboano pacmpoctpansemoe [10), Java Runtime Environment (cBoGomHO
pactpoctpansiemoe I10), do PDF (cBoGomno pacnpoctpansemoe [10), GNU Image Manipulation
Program (cBo6oano pacmpoctpansemoe I10), Inkscape (cBoboano pacmpoctpansiemoe I10), Xn View
(cBoOomHO pacmpoctpansiemoe I10), K-Lite Codec Pack (cBoGomno pacmpoctpansemoe I10), FAR
Manager (cBo6oano pactpoctpansiemoe [10).

8.1.4. IloMemmenus 1Jisi XpaHEHHUS M MPOPUIAKTHYECKOT0 00CTYKUBAHUS 000PY/10BaHUA

1. LlenTp HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUEHUS:

OcCHaIIEeHHOCTh: MEePCOHANBHBIM KOMIbIOTEp - 2 MWT. (HocTyn K cetu «MHTepHeT»), MOHUTOp - 4 mT.,
CeTeBOM HaKOMUTENb - | MIT., UCTOYHUK OecrepeOOHOro MUTaHus - 2 MIT., TEJIEBU30p IMJIa3MEHHBIN
Panasonic - 1 mrT., Touka Wi-Fi - 1 mr., masipHas cranuus - 2 mr., Apeib - 5 mWr., nepdopartop - 3 mr.,
Ha0Op MHCTPYMEHTA - 4 IIT., TeCTep KOMITBIOTEPHOU CETH - 3 MmIT., OAJIOH CO CKAThIM Tra3oM - 1 mmiT.,
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rmacra TeIUIONpoBoJHAas - | mT., mbuiecoc - 1 mIT., paguocTaHius - 2 mT., cToa — 4 mT., Tym6a Ha
KoJecukax - | mT., mojcTaBka Ha Kojecukax - 1 mr., mkad - 5 mr., Kpecno - 2 mrT., JecTHua Alve -
1 .

[lepeuenp JIHMIIEH3MOHHOTO IporpaMmmHoro obecrneuenusi: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, amtuBmpycHOe mporpammuoe obecmeucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), Sea Monkey (cBobomno pacmpoctpansemoe I[10), Chromium (cBoGoaHO
pacmpoctpansiemoe [10), Java Runtime Environment (cBobomno pacmpoctpansemoe [10), do PDF
(cBobomHO pacmpocrpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpocrpansiemoe [10), FAR Manager (cBoboano pacnpocrtpansemoe I10).

2. llenTp HOBBIX MHGOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUSI:

OcCHaIEeHHOCTh: CTON - 5 IIT., CTYJ - 2 INT., Kpecio - 2 mT., mKad - 2 mT., NepcoOHATbHBIN
KoMIploTep - 2 wT. (moctyn k cetu «MHtepHer»), mMoHutop - 2 wmT., M®Y - 1 mr., Tecrep
KOMITBIOTEPHOM CeTH - 1 ImIT., OAJJIOH CO CHKaThIM T'a30M - | IIT., ypynoBepT - 1 miT.

[lepeueHp JHMIIEH3MOHHOTO IporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional, antuBupycHoe mporpammuoe obecrieuerue: Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrpansemoe [10),
Sea Monkey (cBo6oano pacmpoctpansiemoe [10), Chromium (cBo6omHo pacnpoctpansiemoe 110), Java
Runtime Environment (cBo6oano pacrpoctpansiemoe [10), do PDF (cBoboano pacrpoctpansiemoe [10),
GNU Image Manipulation Program (cBobomno pacmnpoctpansemoe I10), Inkscape (cBoGomHO
pacrpoctpansiemoe I10), Xn View (cBoboxno pacnpocrpansemoe [10), K-Lite Codec Pack (cBoGoaHo
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansemoe [10).

3. LleHTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA U CPEICTB OO yUCHUS:

OcHaleHHOCTh: CTON - 2 IIT., CTyd - 4 mT., kpecno - 1 wmT., mKkad - 2 IWT., IEPCOHATbHBIN
KommbioTep - 1 mT. (moctym k cetn «MHTEepHET»), BeO-kamepa Logitech HD C510 - 1 mr., KOJOHKH
Logitech - 1 wT., TecTep KOMITBIOTEpHOM ceTH - | mwT., apens - 1 wr., TenedoH - 1 mwT., Habop PyYHBIX
WHCTPYMEHTOB - | mT.

[lepeueHb IHIEH3MOHHOTO mporpamMmHoro obecnedenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBmpycHOoe mporpammuoe obecrneucaue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe [10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), Sea Monkey (cBobomno pacmpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe I10), Java Runtime Environment (cBo6omuo pacmpoctpansemoe I10), do PDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaro pacmnpoctpansemoe I10), XnView (cBoboano pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacrpoctpansemoe I10).

8.2. JIuneH3MOHHOE MPOrpaMMHoOe ofecrevyeHne
1. Microsoft Windows 7 Professional

2. Microsoft Windows 8 Professional

3. Microsoft Office 2007 Professional Plus
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