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Padouasi nporpaMMa TUCHMIUIMHBI «XUMHUS» pa3padboTaHa:

- B cootBercTBHM C TpeboBanmsiMu OI'OC BO — cnemmanuter mo crnenuanbHocT «21.05.03
TexHOJOrHA Te0JIOTHYECKON pa3BEIKN», YTBEPKACHHOro mpuka3oM MunoOpHayku Poccunm Ne 977 ot
12.08.2020 r.;

- HA OCHOBaHMM Y4YE€OHOro IUIaHA crHenuaguTeTa mo cruenuanbHocTH «21.05.03 TexHosorus
re0J0rM4ecKoi pa3Beaku» crenuanusanus «CelicMope3BeiKay.

CocraButernb: K.X.H., ooy. O.JI. Jlobauesa

PaGouasi mporpamMma paccMoTpeHa M 0100peHa Ha 3acenanuu kadeapsl OOmEH XUMUU OT

01 despains 2021 r., mpotoxos Ne 13.

3aBenyromuii kageapoit OX n.T.H., gor.  K.I'.Kapanersn

Pa6ouasn nmporpaMmma corjjacoBaHa:

HauanpHuK oTnena
JINLIEH3UPOBAHUS, AaKKPEAUTALIUN U K.II.H. Hy6posckas I0.A.
KOHTPOJISI KauecTBa 00pa3oBaHUs

HauanpHUK oTHEIa METOIUYECKOTO

K.T.H. Pomanuukos A.IO.
obecrnieueHus yueOHOro mpoiiecca



1. HEJIM U 3AJAYU JUCUHUTIJINHBI

Lenb qUCIUTIINHBI:

- pacIIMpPEHKE U YIIIyOJICHHE 3HAaHUH B 00JIACTH XMMHUU B KaU€CTBE €CTECTBEHHOHAYYHOU
JTUCIUILTAHBI, HEOOXOUMBIX JIJIS TIepeXo/ia K U3y4eHUI0 TPO(heCCHOHATBHBIX TUCIUTUIHH.

OCHOBHBIE 33J1a4d TUCIUIIIUHBI:

- MOTYYCHHE OOIIUX MPEACTABICHUN O COACPX)AHUKM M METOAAaX XMMHUYECKON HayKH, e MECTe B
COBPEMEHHOM CHCTEME €CTECTBO3HAHMS U MPAKTUYCCKON 3HAYMMOCTH IS COBPEMEHHOTO OOIIEeCTBa, O
MPAaKTUYECKOM TPUMEHEHUU TEOPETHUUECKUX MIPEACTAaBICHUM B 00JaCTM XUMHUYECKMX HayK, HUX
HEOOXOJUMOCTH JIJIi Pa3BUTHS COBPEMEHHOTO OOIIECTBAa M OOECIEYEHHUs HAyYHOTO M TEXHHUYECKOTO
rnporpecca, 0 BEAyLIEH pOJM XMMHHM KAaK HAYKH O BEIIECTBE, COCTABJISAIOIIEM OCHOBY MaTEPHAJIbLHOIO
MHpa, O COBPEMEHHOW TEOPUU CTPOCHUS MaTepuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX IPOTCKAHUS
XMMHYECKUX PEAKIIUI;

- TpHOOpPETeHHE CTYJCHTaMH OONIEXMMUYCCKUX 3HAHWH W HaBBIKOB II0 OIKMCAHUIO W
XapaKTEPUCTUKE XUMUYECKUX TTPOLIECCOB U SBJICHUM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOITI BO
Hucnunnuna «XuMmus» OTHOCUTCA K oOs3artenvHo vactu brnoka 1 «/lucrumnmubbl (MOIymn)»
OCHOBHOM TIpo(heCCUOHATILHOM 00pa30BaTeILHON MPOTrpamMMbl 10 crienuaibHoCTH «21.05.03 TexHoMOTHS
reoJIOTUUECKOU pa3BeIKny, ciennannzanus «CelicMopa3Beika» U U3ydaercs B 1-om cemecTpe.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHMS OBPA3OBATEJIbHOM
INPOI'PAMMBbI

[Iponiecc w3yuyeHHWsT IOUCHMIUIMHBI «XUMHS» HampaBlieH Ha (OPMHPOBAHUE CIEAYIOMINX

KOMIIETEHIINN

dopmupyemMble KOMIIETCHIIMT

Koa u HauMeHOBaHHEe HHAXKATOpa

K

Conepixanne on AOCTHKEHUA KOMIIETCHIHU
KOMITETEHI[HH KOMITETEHI[HH

CniocobeH npuMeHsITh OIIK-3 OIIK-3.1. 3HaTh OCHOBHBIE MOJIOKEHUS

OCHOBHEIE TTONIOKEHIS (byHIaMEHTAILHBIX €CTECTBEHHBIX HayK M HAyYHBIX

(yHIAMEHTATBHBIX TEOPHIA MTPH MIPOBEACHUH HAYYHO-HCCIICTOBATEIbCKUX

pa60T C IICJIbIO U3YUYCHH BOCIIPOU3BOJACTBA

CCTCCTBCHHBIX HAYK H MUHEPAIBLHO-ChIPbEBOI 0a3bl

Hay4HBIX TCOPUH IIPU OIIK-3.2. YMeTh aHanu3upoBaTh HHPOPMAIIHIO,
MIPOBEJICHUU HAY4YHO- CTaBUTh 1I€JIM U HAXOJIUTh MYTH UX JOCTUKECHHUS,
HICCIIEI0BATEIBCKHIX PaGOT IIPUMEHSTH B IPAKTUYECKON JEATEIBHOCTH

q)YH,ZIaMCHTaJ'II)HBIG IIOHATHSA, 3aKOHBI

10 U3YYCHUIO U
CCTCCTBCHHOHAYYHLIX JUCHUIIJIMH, MOIACIIN

BOCIIPOU3BOJICTB
OCTPOM3BOACTBY KJIACCUYECKOI'0 U COBPEMEHHOT'0 €CTECTBO3HAHMUS,

MHHEPATIbHO- CEIPLCBOU METO/BI TEOPETUYECKOI0 U DKCIIEPUMEHTAIIBHOTO

6a3bl HCCIJIEIOBaHMS B MPOPECCUOHANTBHOMN AESITeTbHOCTU

OIIK-3.3. Bnanets HaBBIKAMH  HMCIOJIb30BAHUS
HEOOXOIMMBIX HAYYHBIX 3HAHUW TIPH TPOBEICHUH
Hay4YHO-UCCIICJIOBATEILHCKUX padoOT, HAMpPaBIEHHBIX HA
M3y4eHHUE W BOCIPOU3BOJICTBO MHUHEPAIBHO-CHIPHEBOM
0a3nl




4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBbI
4.1. O0beM TUCHUILINHBI U BBl y4e0HOH padoThI
OO01mast TpyA0eMKOCTh JUCIUTIINHBI «XHUMHUS» COCTaBISAET 5 3a4eTHbIX enuHull, 180 ak. qacos.

Bcero ak. AK. yachbl
Bun yueOHoii padoTnl uacos cemer:;paM
1
AyautopHasi pa6oTa, B TOM YHcJIe: 85 85
Jlexruu (JI) 51 51
[Tpaktuueckue 3ausatus (113) - -
JlaGopaTtopuslie padoTs (JIP) 34 34
CamocrositesbHas padora ctyaeHToB(CPC), B TOM uncJie 59 59
Brinonnenue kypcoBoi paboThl (MpoeKTa) - -
[ToaroTroBka K 1a00paTopHBIM paboTam 59 59
ITpome:kyTouHast aTTecTamust — 5k3aMeH () 9 (36) 9 (36)
OO0masi Tpy10eMKOCTh M CUHUILINHBI
aK.qyac 180 180
3a4. efl. ) 5

4.2. Coaep:xanue JUCUMIIIMHBI
Y4eOHBIM IJIaHOM TIPETYCMOTPEHBI: JIEKIINH, Ta00OpaTOPHbIE pabOThI U CAMOCTOSITENIbHAs padoTa.

4.2.1. Pa3znennl AMCHUNINHBLI U BUABI 3aHATHI

Buapl 3anaruii
HaumenoBaHue pa3aesion g = E E SE g %
2 s | 2 %
o
Pasznen 1. Ctpoenue BemecTsa 10 6 - - 4
Pasnen 2. CBolicTBa KJIaCCOB HEOPTaHUYECKHX 21 6 ) 10 5
COEAMHEHU I
Pasnen 3. OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX 13 6 ) 2 5
IPOIIECCOB
Pasznen 4. DnemeHThl XUMUYECKON TEPMOIUHAMUKHN 11 4 - 2 5)
Pazgen 5. Kunernka u MeXaHU3M XUMUYECKUX 14 4 2 8
peakuuin ]
Paznen 6. PacTtBopsl 26 10 - 6 10
Pa3znen 7. DnekTpoXUMHUYECKUE TIPOLECCHI 20 6 - 4 10
Pazpgen 8. JlucniepcHbie CUCTEMBI 10 4 - - 6
Paszen 9. Meroasl ananusza 19 5 - 8 6
Bcero:| 144 51 - 34 59
IMoaroroBka Kk 3x3ameny:| 36
Hroro:| 180




4.2.2 Conep:kanue pa3aesioB TUCIHIINHBI

/o

HaumenoBanue
pa3aesion
JTUCHHUILIMHBI

Conep:kanue JeKUMOHHBIX 3aHATHI

TpyaoemkocTs
B aK. yacax

CtpoeHue BelecTBa

Ctpoenue aToma. VYpaBHenue
[lIpenunrepa. KBanToBBIE quca.
[lopsimok  3amojHEHusT  3JIEKTPOHAMH
opOuTaneil. OIEKTPOHHBIE CEMEHCTBa.
[IpoBan  snekTtpoHa. OCHOBHBIE U
BO30YKICHHBIE COCTOSIHUS aToma.
[TapameTpbl XUMHUUYECKOW CBSI3U. THIBI
XUMHAYECKON CBSI3H. MeTod BaleHTHBIX
CBS3EN. Teopus TUOpUIA3AITTT
aTOMHBIXOpOUTaNeld. MeXMOIEeKyIIpHOe
B3aUMOJICHCTBHE.
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CBoiicTBa KJI1aCCOB
HEOPraHUYeCKUuX
COE€IUHEHUN

Ilepnonnueckuit 3akon [[.M.MenneneeBa
U TEepUOJMUYECKasi CHUCTEMa »3IIEMEHTOB,
CBA3b C  DJIGKTPOHHBIM  CTPOEHUEM
aToMOB. PacnpocTpaHeHHOCTh 3JIEMEHTOB
B MIPUPOJE. Knaccudukanums u
HOMEHKJIaTypa XUMHUYECKUX COETUHEHUH.
CBoiicTBa MpOCTHIX BEIIECTB U HX
coequHeHuil.  OCOOEHHOCTH  XHMMHUH

yriepoja.

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHUNYCCKUX HpOHeCCOB

3aKoHBI COXpaHEHHS. 3aKOHBI
MOCTOSIHCTBA ~ COCTaBa U KPAaTHBIX
oTHoUIeHWWA. Monb, MoOJsipHas Macca.
3aKOH YKBUBAJIEHTOB. ['a30BbI€ 3aKOHBI.

DIIEMEHTHI XUMUYECKOMN
TEPMOAMHAMHUKHU

3ajaul  XUMHUYECKOM TEepMOJMHAMUKH.
IlepBblii 3aKOH TEPMOJUHAMHMKHU. 3aKOH
I'ecca. TemnoBoii 3¢pdekr xXumuueckon
peakuuu. DHeprus ['mb0ca u SHTpOMMSL.
XuMudeckoe  paBHOBecue.  BumsiHue
YCIOBUM Ha XUMHUYECKOE paBHOBECHE.
[Tpunnun Jle-IlaTense.

Kunetnka u Mexanusm
XUMHYECKUX PEAKIUN

3aBUCHUMOCTb CKOPOCTH PpEaKLHUHU OT
KOHIEHTPAllUU pPEearupyrolnux BeIIeCTB.
Bnusinue HIPUPOJIBI pearupyomumx
BEIIECTB Ha CKOPOCTh Mpolecca. JHEprust
aKTUBAallUM. BriusHue TtemmepaTypsl Ha
CKOPOCTh peakiuu. Bnusinue
KaTaJIn3aTOPOB (MHrHOUTOPOB) Ha
CKOPOCTh XUMUYECKOH peaKIiu.

PactBopsI

[Tponeccrl mpu 0Opa3oBaHUU PACTBOPOB.
CnocoObl  BBIpaXXEHHUS]  KOHLIEHTPALUU
pactBopoB. KosuuratuBHble CBoOiCTBa
pacTBOpoB.  PacTBOpBI  AJIEKTPOJIUTOB.
Teopus AIEKTPOJIUTUYECKON
IYICCOILIHAIINH. pH pacTBOPOB.
PaBHOBecHsI B HACBIIIEHHBIX pacTBOpax.
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No HaunmeHoBaHue TpynoemkocTh
i pa3aesioB Conep:kanue JeKUMOHHBIX 3aHATHI B aK. yacax
AU CIMILIMHbBI
Pacuet pactBopuMocCTH.
7. | DIeKTpoXuMu4ecKue OcoOeHHOCTH M THUINBl OKUCIUTEIBHO- 6
MPOIIECCHI BOCCTAaHOBHUTEIIBHBIX peaKkIuii.
Baxwueiimine OKHCIIMTEIHU u
BOCCTAaHOBUTEIN. BiusAHHE  BHEIIHUX
YCJIOBHM Ha XapakTep peakiuu.
OO0m1re 3aKOHOMEPHOCTH
ANEKTPOXUMUUYECKUX IPOLECCOB. 3aKOH
@dapanes. CraHgapTHbIC TMOTCHIIHAIIBIL.
[Topsimok  BOCCTaHOBJICHHS ~ KaTHOHOB.
ITopsinok okucienus: annoHoB. Koppo3susi.
8. | Hucnepcusie cuctemsl | Knaccudukanms u OCHOBHBIE 4
XapaKTEPUCTHUKUA JIUCIIEPCHBIX  CHUCTEM.
AncopOuusi, ee MpakTUYECKOe 3HAYEHUE.
Poab JIUCIIEPCHBIX CHUCTEM u
MOBEPXHOCTHBIX SIBJICHUW B TpoIeccax
dbopMupoBaHHUS PYOHBIX Tel U HX
JI0OBIYE.
9. | OCHOBHBIE TOHATHUS O XuMu4eckass uaeHTHOUKAITHUA. 5
METOJaxX aHaJIn3a KadecTBeHHEBIN Hu KOJUYCCTBCHHBIN
aHanu3. XUMHYECKUH, (U3NYECKUA W
(U3HKO-XMMHUYECKUN aHAIU3.
HTroro: 51
4.2.3. IlpakTu4ecKkue 3aHATHS
[IpakTuueckue 3aHATUS HE IPEIYCMOTPEHBI
4.2.4. JlaGopaTopHblie padoThI
Ne Pasnen Tematuka 1a00paTopHbIX padoT Tpynoewxocrs
1/ B aK. yacax
1. Paszmen 2 TexHuka 6e30macHOCTH 2
HomeHnkiiatypa HEOpraHMuecKux COeqUHEHUN 4
MN3ydenune CBOMCTB KOMIUIEKCHBIX COETMHEHUHN 4
2. Paznen 3 OrnpeesieHre XMMUYECKOT0 SKBUBAJIEHTA METalIa 2
3. Paspen 4 Perienue 3amau 2
4, Pasnen 5 HccnenoBanme CKOPOCTH XUMUYECKON PEAKITNN U 2
XUMHUYECKOTO PAaBHOBECHUS
5. Pa3nen 6 HccnenoBanue 27€KTPOTUTHIECKON TUCCOITUAIINN U 2
peakiuil B pacTBOpax 3JIEKTPOIUTOB
[IpuroroBneHue pacTBopa u onpeeIeHUe ero 2
KOHIIEHTpAllUU
HccenenoBanue ruipomsa couei 2
6. Pasnen 7 HccnenoBanye OKMCIUTENEHO-BOCCTAHOBUTEILHBIX 4
peakuui
7. Pasnen 9 KadecTBenHbIe peakiny KaTHOHOB. KomuecTBeHHBIN 8
aHanms.
Hroro: 34




4.2.5. KypcoBbie pa6oThl (IPOEKTHI)
KypcoBbie paboThl (IIPOEKTHI) HE IPEYCMOTPEHBI.

5. OBPASOBATEJIBHBIETEXHOJIOT'UA

B xozne oOyueHus MprUMEHSIOTCS:

JleKIuu, KOTOPHIC SBISIFOTCS OHUM M3 BOXHEHIINX BUIOB YY€OHBIX 3aHSTHI U COCTABISIFOT OCHOBY
TEOPETHUYECKON TIOJITOTOBKH 00YUJaIOIITIXCSI.

Ilenu NeKIMOHHBIX 3aHATHIA:
-JlaTh CHCTEMaTH3MPOBAHHBIC HAYYHBIC 3HAHWS IO JUCHUIUIMHE, aKIEHTHPOBATh BHMMaHHE HAa HauOoJjee
CJIOXHBIX BOIPOCAX JUCLUILINHBL,
-CTUMYJIMPOBaTh ~ aKTUBHYIO  IIO3HABATEIBHYIO  JICATEIBHOCTh  OOYYAIOIIUXCS,  CIOCOOCTBOBATH
(hOpPMHUPOBAHHIO UX TBOPUYECKOTO MBIILICHHS.

JlabopaTopHblie 3aHsiTUsI. OHH COCTaBJISIOT OCHOBY MPAKTUYECKOM MOATOTOBKH 00YJarOIITUXCSI.

enu mabopaTopHbIX 3aHATHI:

- Pa3BHUTh HABBIKM CAaMOCTOATEIBHON PadOThI M IPUMEHEHHUST TEOPETHUECKUX 3HAHUHN JUIS PEIICHUs
IIPAaKTUYECKUX 3a/1a4;

- MPUOOPECTH HABBIKM HCIOJIB30BAHUS XMMHUYECKOH MOCYIBI MU OOOPYAOBAHHS JJIsl TPOBEICHUS
9KCIIEPUMEHTAIIBHBIX UCCIIEI0BAHNN;

- YIIIyOUTb U 3aKpENUTh 3HAHUS, MOIy4YEeHHbIE Ha JICKIUSAX U B IIPOLIECCE CaMOCTOSTENIbHONW PaboThI
oOyuaronuxcs ¢ yueOHOU U HAYYHOU JIUTEepaTypo;

- 00ecreuuTh BU3YyalbHOE MIPECTABICHUE TEOPETUUECKOI0 MaTepraa.

['maBHBIM coepxaHHEM 3TOT0 BUAA Y4€OHBIX 3aHATUHN SBJSETCS paboTa KaKJoro oOydarolierocs
10 OBJIQ/ICHUIO MPAKTUYECKUMH YMEHHUSIMH U HaBbIKaMU PO(ECCHOHATBHON eI TeIbHOCTH.

Koncynabranum (Tekyias KOHCYIbTaIMsl, HAKAHyHE 9K3aMeHa) sIBIIsieTcsl OHOM 13 (opM PYKOBOJACTBA
y4eOHOM paboTol OO0ydJaromuxcs M OKa3aHUsT UM IOMOIIM B CAMOCTOSITEIbHOM HW3YUYE€HHH MaTepualia
JVCIUIIINHEL, B TUKBUAIMHA UMEIOIINXCS TPOOETOB B 3HAHUSIX, 3a/I0JDKEHHOCTEH IO TEKYITHM 3aHATHUSIM, B
MOJITOTOBKE MUCHbMEHHBIX Pa0OT (ITPOEKTOB).

Teky11e KOHCYNIBTAIMK TPOBOJATCS MPENOAABATENEM, BEIYIIIUM 3aHATHS B y4eOHOW IpyMIie, U HOCSAT
KaK MHIVBHIyaJIbHBIN, TAK U IPYIIIOBO XapakTep.

CamocrosiTesibHasi padoTa 00y4arlOLIUXCsl HANpaBlieHA Ha YIriyOJeHHWe W 3aKkpelyieHHe 3HaHui,
MOJYYEHHBIX HA JIEKUUSAX U JPYIHX 3aHSTUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO AKTHUBHOTO
MPUOOPETeHUsT HOBBIX, JOMOJIHUTENBHBIX 3HAHUM, MOATOTOBKY K TMPEACTOSAIIMM YUeOHBIM 3aHATUSM U
MIPOMEXYTOYHOMY KOHTPOJIIO.

6. OUEHOYHBIE CPEJACTBA JJIs1 TEKYIIETO KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEXXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHUW S JUCITATLTAHBI

6.1. Oyenounvie cpedcmea 013 camocmoamenbHoOU padomsl u MeKyuie2co KOHmMpPOoa
ycnegaemocmu
Paszgea 1. Ctpoenue BemecTBa

. OcHoBHBIE nONI0keHM 2-X noctynaroB H.bopa.

. KakoBb!I peanocsuiku GopMupoBaHus CTATUCTUYECKOM MOJIENN CTPOEHUs aToma?

. B uem 3akirouaercs siBeHHE THOPUIM3ALUY aTOMHBIXOpOUTAeH?

. Kakue cocrapismomue MeXMONEKYIIPHOrO B3aUMOJEHCTBUS IIPUHATO BBIIEIATH?

. UTo Takoe BoIOpoAHAst CBSI3b?

. Kakue Tumbe1 XuMrU4eCcKoi CBA3U MPUHSTO pa3indaTh?

. KakoBbI OCHOBHBIE MOJIOKEHUSI ONMHMCAHUS XUMUYECKOW CBSI3M C MO3UIUN METO/a BAJIEHTHBIX

~N o ol WD

cBs3eit?
8. Kakue 3HaueHMsI MOXKET MMPUHUMATh IJIaBHOE KBAHTOBOE YHUCIIO?
9. Kakue 3Ha4YeHHs MOKET IPUHUMATH OpOUTATFHOE KBAHTOBOE YHCIIO?
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10. Kakue 3Ha4eHUsI MOXKET MPUHUMATh MATHUTHOE KBAaHTOBOE YUCIIO?

11. Kakne 3HaueHUs1 MOXKET IPUHUMATh CIIMHOBOE KBAHTOBOE YUCIIO?

12. CKOJIBKO 3JIEKTPOHOB MOTYT Pa3MECTUTHCS Ha 3JIEKTPOHHOM 3HEPreTUYeCKOM NoaypoBHe 6d7?

13. KakoMy 3Ha4eHHI0 OpOUTATBHOTO KBAHTOBOTO YHCJIa COOTBETCTBYET CUMBOI f?

14. KakuM 13 KBaHTOBBIX YHUCEJI, UM KAKUM UX COYETAHUEM OIPENEISAETCS SIHEPTHUS IEKTPOHA B
aTOME B OTCYTCTBHE BHEIIHUX IOJIEH?

15. YkaxxuTe KOJUYECTBO DJIEKTPOHOB B aTOME, XapaKTEPU3YIOIIMXCS OJUHAKOBBIM HabopoM 3
KBaHTOBBIX YHCEIL.

16. Kakue 2JIeKTpOHBI y4aCTBYIOT B 00pa30BaHUN XMMHUYECKOM CBSI3M 10 OOMEHHOMY MEXaHU3MYy?

17. Kako#t Tun rubpuauzanuu Hadmonaercs B mojekyiae CO2?

18. Kakoii THII CBSI3U B MOJICKYJIE BOJIBI?

19. Kakoe coequnenne o0pa3oBaHo 3a CUE€T HOHHOM CBsI3U?

20. Kako#t Tun rubpuausaiy Ha0roAaeTcsi B MOJIEKyJle MeTaHa?

Pa3zgen 2. CBoiicTBa KJ1aCCOB HEOPTaHNYECKNX COeTUHEHU

1. Yro siBasieTcst ocCHOBaHUEM?

2. Ilonsartue 006 okcuaax.

3. OcHOBHbIE IPU3HAKH BEIIECTBA KUCIOTHI.

4. Kak Ha3bIBalOTCS COEIMHEHUS, B KPUCTAJIe KOTOPBIX UMeeTcs Boaa?

5. Kakue ycnoBus He00X0AMMBI 1711 00pa30BaHUsI KUCJIBIX U OCHOBHBIX COJIEH?
6. Kakue BemiecTBa Ha3bIBalOT KOMILJIEKCHBIMU COEIMHEHUSIMU?

7
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. KaKYI-O BCJIMYNHY HA3bIBAKOT KOOPAWHAIIMOHHBIM YHUCJIIOM LHECHTPAJIBHOI'O aroma?

. KakuMm 00pa3zom oIieHMBaIOT 3HAYEHUE KOOPAMHAIIMOHHOTO YncIia’?
. Uto Takoe BOJOpOAHAS CBS3H?

10. Kakue THITBI XUMUYECKOU CBSI3U TIPUHSATO Pa3INIaTh?
11. KakoBbI OCHOBHBIE MOJIOKEHHS OMMUCAHKS XUMHUYECKOU CBSI3U C MO3UIIMI METOJ1a BaJIEHTHBIX
cBs3ei?
12. Kak u3MeHsI0TCA METaJUTMYECKUE CBOMCTBA AIIEMEHTOB B IEPUOUYECKON cucTteme?
13. [NonsTue 06 aM(pOTEepHOCTH.
14. OcHOBHBIE CBOICTBA COJIEH.
15. Kakast BaleHTHOCTH y dJIeMEHTa MEeIH?
16. Uto sABIIsIETCI KUCIOTHBIM OKCUIOM?
17. Tlonsitue 06 OCHOBHOCTH KHUCJIOT.
18. [ToHsITHE O KUCIIOTHOCTA OCHOBAHUM.
19. Yto sBRsIETCS KPUCTATUIOTUIPATOM?
20. Yto Takoe HaxkIaK (XxuMudeckas popmyna)?
Pa3nes 3. OcHOBHBIC 3aKOHOMEPHOCTH XMMHYECKHX NPOLIECCOB
. B uem cocTouT ¢puznuecKkuii CMbICIT 3aKOHA SKBUBAJIICHTOB?
. Kak nprmMeHSI0T 3aKOH SKBUBAJICHTOB HA MPAKTUKE?
. Kakue 3aKk0oHbI Ha3bIBAIOT ra30BBIMU?
. KakxoBo mpakTuieckoe mpuMeHEHHE Ta30BbIX 3aKOHOB?
. Kakoe ypaBHEHIE Ha3BIBAIOT «YpaBHEHHUE COCTOSHUS UICATHHOTO Tra3an?
. KakoBo npakTuyeckoe npuMEeHEHUE 3aKOHA COXPAaHEHUsI MacChl?
. UTo Ha3bIBAIOT MOJIEM BelecTBa?
. CKOJIBKO MOJIb BEIIECTBA COJEPKUTCS B 64 T raza kuciaopoja?
. Kakoii 06beM kucioposa (H.y.) moiaeT Ha cxxuranue 24 r maraus 2Mg+0,=2MgO?

O 0 N O Ol WODN P



10. Kaxoif o0bem cepHHCTOrO rasza (H.y.) oOpasyeTrcsi MmpHu cropaHuu 16 r cepbl MO peakuuu
S+02=580;,?
11. CxonbKO JIMTPOB BOAOPOAA U KHUCIOpoAa (H.y.) oOpa3yercs MpU pas3lioKEHUU 2 MOJIb BOJBI
2H20=2H2+0,?
12. Kakomy yucity paBeH SKBUBAJICHT a30Ta B aMMHaKe?
13. Kak BBIYMCIUTH SKBUBAJICHTHYIO MacCy KUCJIOTHI, 3Hasl €¢ MOJISIpHYIO Maccy?
14. Kak BBIYHMCIUTH SKBUBAICHTHYIO MacCy OCHOBAHUS, 3HAsl €r0 MOJISIPHYIO Maccy?
15. Kak BBIYMCINTH SKBUBAJICHTHYIO MACCy COJIU, 3Hasl €€ MOJISIPHYIO Maccy?
16. Kak onpenenuTts 5KBUBAICHTHYIO MAacCy XMMHUYECKOTO 3JIEMEHTa, €CJIM U3BECTHA €r0 CTENEHb
OKHUCJIeHUs (BaJI€HTHOCTD)?
17. Kakomy ymncity paBHa SKBUBaJCHTHAsI MAacca CEPHOM KUCIOTHI?
18. KakoBo 3HaueHuE 3KBHUBAJIEHTHOW Macchl MeTallja, €ClIM MpPU B3aUMOJAECUCTBUU 24 T €ro ¢
COJITHOM KHCIIOTOM 00pa3oBaiock 2 T Bojgopoaa?
19. KakoBo 3HaueHHE MOJSPHOW MAacCChl JIByXBaJE€HTHOTO METAaJIa, €CIIM U3BECTHO, YTO € 24 T
3TOr0 MeTajljia MpopearupoBaio 2 SKBUBAJIIEHTA KUCIOpoaa?
20. KakoBO 3HayeHuE€ SKBUBAJIEHTHOM MacChl IIEIOYM, €CIU H3BECTHO, 4To ¢ 40 1 ee
MpopearupoBaio 1 SKBUBAJICHT COJISTHON KUCIIOTHI?
Pa3nes 4. DiieMeHTBI XMMHYECKOH TePMOAMHAMHUKH
. Uro Takoe TepMoarHAMUKA?
. @U3NYECKUil CMBICI MTOHATHS BHYTPEHHEW YHEPTHH BEIIECTBA.
. Chopmynupyiite 3axon ['ecca.
. Tenmota oO6pa3zoBanus — 4To 3T0?
. [IpuBenuTe MpuMepsl TEPMOXUMHYECKOTO YPaBHEHHUS.
. Uro siBnsiercs HanboJee ycToiunBoOi (hopMoii y BeriecTBa KUCIopoia?
. B uem usmepsiercs temnoBoit apdexT peakuun?
. [lonsiTrie 06 SHTANBNNY.
. [lonsiTue 06 sHTpOIIUY.
10. TTonsitue o6 >nepruu ['nb66ca.
11. Ot kakux (pakTOpPOB 3aBUCHUT TEIIIOBOM 3P PEKT peakuun?
12. B uem uzmepsiercs aueprus ' uo6ea?
13. HazoBuTe amioTpoOmHbIe BUIBI yIIepoa.
14. ITpuBeauTe MpUMEPHI TOMOT€HHOM peaKIInu.
15. IIpuBeguTe npUMeEpHI T€TEPOTCHHON PEAKIINH.
16. Uto sBIsETCS K30TEPMUUECKON PEAKIUEN?
17. YUto Ha3pIBaeTCS SHAOTEPMUUYECKOMN peakiuei?
18. Yto Ha3bIBaeTCs H30XOPHBIM MPOLIECCOM?
19.Yto HazpIBaeTCs M300apUIECKUM MPOIIECCOM?
20. Yro siBnsieTcs TemnoBbIM 3 dekTom peakiun?
Pa3zgea 5. Kuneruka u MexaHu3M XUMHUYECKUX pPeakuuii

O 0 1IN DN WN —

1. Kak MaTemMaTH4eCKH 3alMChIBAlOT KUHETUYECKOE ypaBHEHUE?

2. KakoBa B3aMMOCBSI3b MEXKAY KOHLIEHTPAIMEel UCXOIHOTO BEIIECTBAa U CKOPOCThIO Mporiecca?

3. Kakyro BenmuunHy Ha3bIBAIOT MOPSAKOM PEAKIIUHU?

4. KakoBa 3aBUCUMOCTb CKOPOCTH PEaKIIU OT TeMIIepaTyphl?

5. KakoBa matemarnueckas 3anuch npasuia Bant-I'odpda?

6. Kakum o0pazom BiuseT TeMiepaTypa Ha HaNpaBiICHHUE NPOTEKAHUS HHIOTEPMHUYECKOTO
nporecca?

7. B KakuXx ciy4asx Ha XUMHUYECKOE PaBHOBECHE BIIMAET BEJINUMHA BHEIIHETO AABJICHUS?

8. Kakoe cocTosiHMEe cucTeMbl Ha3bIBaIOT PABHOBECHBIM?



9. B Kakyi0 CTOpOHY MpU YBEIMYEHUU [aBJICHHUS CMECTHTCS paBHOBECHE [Jsi peakluu
3H2 () + N2 () = 2NH3 (n?

10. Ot kakux napamMeTpoB CUCTEMbI 3aBUCUT BEJTMYMHA KOHCTAHTHI PABHOBECHS?

11. Bo ckoibKO pa3 BO3pacTeT CKOpPOCTh mMpsMoil TrazodaszHoit peakmmu A+2B = D mpwm
YBEJIMYECHUU JaBJICHUs B 2 pa3a?

12. Bo cKoJbKO pa3 BO3pAcTET CKOPOCTb XMMHMUECKON pEeaKUuu NMpU YBEIWYEHUH TEMIIEpaTyphbl
cuctemsl Ha 200°,eciti TeMmepaTypHblii KO3 dHUIEHT paBeH 27

13. Bo ckoibKO pa3 BO3pacTeT CKOPOCTb XMMMUYECKON PEaKIUU IPHU YBEJIUYEHUU TEMIIEPaTyphl
cuctemsl Ha 100°,eciti TemmepaTypHblii KO3 dHUIEHT paBeH 27

14. Ha 3HaueHue Kakoi BEJIMYUHBI OKA3bIBAIOT BIUSHUE KATAJIM3aTOPHI?

15. B kakyioo CTOpOHY IpH YBEJIHMYEHUU MaBJICHUS CMECTHUTCS pAaBHOBECHE [UIS pPEaKIHU
Zn+2HCl) = ZnCl2+H2?

16. Bo ckoibko pa3 yMEHbIIMTCS CKOPOCTh peakmuu: NaxS203+H2SO04= NaxSO4s+H2SO3+S. npu
pa3baBiIeHHH pearupyromieii cmecu B 5 pas?

17. B Kkakyi CTOPOHY NpHU TOHWXCHUU [ABJICHHUS CMECTUTCS paBHOBECHE ISl pPEaKIUU
CaCO3=CaO + CO2?

18. Kak wu3menurcs ckopoctb peakuun COrtH20m= CO2rntHzr) npu  yBenuyeHuu
koHueHTpauuu H20 B 5 paz?

19. Bo ckoabKko pa3 BO3pacTeT CKOPOCTh XMMHUYECKOH pEeakIuu MPH yBEIWYCHUH TEMIIepaTyphl
cucrems Ha 300°,ecniu TemnepatypHbIi K03 HUIHEHT paBeH 27

20. Bo ckonpko pa3 BO3paCTET CKOPOCTh XMMHUYECKON pEakiuu MPHU YBEIUYCHUU TEMIEPaTyphl
cuctemsl Ha 300°,ecitu TemmepaTypHblit KO3 duUIHEHT paBeH 37

Pa3znen 6. PacTtBopnl

1. Kakue cymecTByIOT CIIOCOOBI BBIPAKEHHSI KOHIICHTPAIIUU PACTBOPOB?

2. Kakum 00pa3oM KOHIIEHTpAIUsl paCTBOPEHHOTO BEIIECTBA BJIMSIET Ha JAaBJICHHUE HACBHIIICHHOTO
rapa pacTBOpHUTENs?

3. KakuM oOpa3oM Temmeparypa BiIMSE€T Ha pPacTBOPUMOCTb BELIECTBA, €CJIM Ipolecc
pacTBOPEHUS SHIOTEPMUUECKHI?

4. KakoBa B3aUMOCBSI3b MEX]ly TEMIIEPATypOoi KUIIEHUs PacTBOPA U €ro KOHIIEHTpaIuei?

5. KakoBa B3anMOCBS3b MEXy TEMIIEPATYPOI 3aMep3aHusl pacTBOpPA U €ro KOHIIEHTpaIuei?

6. UTo moka3pIBaeT BEIMYMHA H30TOHUYECKOTO KoddduiueHTa?

7. KakoBa MaremaTudeckasl 3aluCh 3aBHCHUMOCTH OCMOTHMYECKOIO JaBJICHHS pacTBopa OT €ro
KOHLIEHTpauun?

8. UeM pacTBOp OTJIMYAETCSI OT MEXaHUYECKON cMecu?

9. B KakoM u3 MNpPEIJIOKEHHBIX pACTBOPHUTENEH: BOJAA, CHUPT, KEPOCHH, AalEeTOH, Jy4YIle
PacTBOPSIIOTCS MOHHbBIE KPUCTAJIIbI?

10. B kakoM M3 MNpEAJIOKEHHBIX DPACTBOPUTENEH: BOJA, CIUPT, KEPOCHH, aleTOH, JIyd4lle
pacTBopsitoTCs Macia’?

11. KakoBo 3HaueHHe MaccoOBOW JIOJM CEPHOM KHCIOTHI B pacTBope, conepxkamieM 25 r HoSO4 u
75 1 BoOBI?

12. KakoBo 3HaueHne HopMaiabHON KoHUeHTpauu 1 0,01 M pactBopa cynbdara amoMuHus?

13. Kakasg macca COJIIHOM KHUCJIOTBI COJIEPKUTCS B OJIHOM KHJIOTpaMM€ pacTBOpa C MacCOBOM
JI0JIeH COJISTHOM KUCIIOTHI paBHOM 2 %07?

14. KakoBO 3Hau€HHE MOJISUIBHOW KOHUEHTPALMHU PAcTBOpAa THIAPOKCUIA HATPHUS, COIAEPKAIIErO
2 xr Boasl ¥ 400 r yka3aHHOM 1ienoun?

15. Kakoe mMaTeMaTH4ecKoe ypaBHEHHE OIMUCHIBAET 3aBUCUMOCTH JABJICHUSI HACBIIIEHHOIO Tapa
pacTBOPUTEIISI OT KOHLIEHTpaIMu pacTBopa’?

16. Kakyro maremarnueckyro (Hopmyiy MPUMEHSIOT Il pacdeTa BEIWYHUHBI OCMOTHYECKOTO
nasieHus?

17. dns xakoro u3 pactBopoB kouieHrpanueii 0,1 mons/kr: NaOH, Ba(OH)2, CuOHCI, NH4sOH
wm CH3COOHcoaepxanue OH™ Oyner Hanbonbmmm?
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18
2CrCl3+3
19
20

. CocraBbTe CcOKpalieHHOe HOHHOe ypaBHeHme s peakmuu: Cra(SO4)3+3BaCl
BaSO4
. Kakoe BelecTBo ciaeayer cuutarh CHIbHBIM 3JIEKTPOIUTOM?

. Kakoe BemectBo cnemyer cuutaTh c1a0bIM 3JIEKTPOIUTOM?

Pa3nen 7. DjaekTpoxuMuyecKue Mpouecchbl

O NN DS WN B

O

10
11
12
13
14

15.

16
17
18
19
20

. HazoBuTe BemiecTBa-oKUCIUTENH.

. HazoBuTe BemiecTBa-BOCCTAaHOBUTEIH.

. OnpeenuTh CTETEHb OKUCIICHHS 3JIEMEHTA B COSUHEHUU.

. [IpaBusna onpeneneHus CTETIEHN OKUCIICHHUS JIEMEHTA B COSAMHEHUH.

. [IpoaykThl BOCCTAaHOBJICHUS IIEpPMaHTaHaTa Kaius B 3aBUCUMOCTH OT pH cpesbl.
. [IpoxykTtel BoccTtanoBiaeHus: xpoma (VI) B 3aBucumoctu ot pH cpepl.

. OKUCAUTEIIBHO-BOCCTAHOBUTEIbHAS JJBOMCTBEHHOCTD.

. Bunel kiaccugukanuii OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

. IIpouecc okucneHus.

. IIpouiecc BoccTaHOBIIEHHUS.

. [loHsATHE O TaIbBAHNYECKOM JJIEMEHTE.

. Uro Ha3bIBaeTCs IIEKTPOIOM?

. [lpuBeure npumepsl anektpoaa | pona.

. IlpuBenure npumeps! anexkrposa Il poga.

Uro Takoe cTaHAapTHBINA AIEKTPOAHBIN MOTEHIHA?

. UeMy UHCIIEHHO paBeH CTaHAAPTHBIN MIEKTPOIHBIN IOTCHIIMAT?
. Kak MOXHO MoJIy4nTh 2JIEKTPOXUMUYECKUH psiJl aKTUBHOCTENH METAIIJIOB?
. JaiiTe onpeneseHne 3JIeKTPoIIn3a.

. Chopmymnupyiite 3akoHsl Dapanes.

. Jaiite onpeneneHue KOPpoO3HH.

Pa3nen 8. /lucnepcHble CHCTEMBI

= 0 0030 W h W —
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13.
14.
15.
16.
17.
18.
19.
20.

. [lonsATHE O TUCTIEPCHON CUCTEME.

. BenmuunHa moBEepXHOCTHOTO HATSKEHUSI.

. B uem uzmepsercs ¢?

. Onpenenuth paboTy MO U3MEHEHHIO TUIOIIAIU TTOBEPXHOCTH HA SIMHHUILY.

. Kakue mapameTpsl BIUSIOT Ha CaMOIIPOU3BOJIbHBIE MTPOLIECCH HA TpaHuIle pasaena (as?
. [lonsiTHE O MpoIIECCE KOATYISAIUN.

. AncopOuiusi. OCHOBHBIE TTOJIOKEHUS.

. B kakux enquHUIIAX U3MepseTCs BENWYNHA aacopouu?

. Kakue BenmnuuHbI BXOJST B ypaBHEHUE U30TEPMBI a7ICOPOITN?

0.
11.

Onpenenuts ypaBHEHHE U30TEPMBI aICOPOLIUH [Tl IBYXKOMIIOHEHTHOW CHCTEMBI.
VYpaBuenune ancopouun ['udoca.

. YpaBHenue aacop6uuu ['n66ca 1 pa3daBieHHBIX PaCTBOPOB.
OCHOBHBIE TTapaMeTPHI TTOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
Yro Takoe TUPUILHOCTH?

Kakwue BemecTBa Ha3bIBaIOTCS MOBEPXHOCTHO-aKTUBHBIMH?
[TonsiTHE 06 NMOHOT€HHOM MOBEPXHOCTHO-aKTHBHOM BEILIECTBE.
Bun nzorepmsl agcopouuu.

OcHOBHBIE TTapaMeTpbl TOBEPXHOCTHO-NWHAKTHBHBIX BEIIECTB.
VYpasnenue [IumkoBckoro.

[Tpasuiio TpayoGe.

Pa3zgen 9. OcHOBHBIC MOHATHA 0 METOAAX AHAJIM3A.

1.
2.
3.
4.
3.

Kak paccuutaTh MacCOBYIO JI0JIIO SJIEMEHTA B XUMUYECKOM COCTMHEHUN?
[ToHsTHE O CHCTEMaTHYECKOM aHAJIH3E.

JpoOHbIii aHaTU3.

OCHOBHBIE TIOJIOKEHHS O KAUeCTBEHHOM aHAIIN3E.

OCHOBHBIE TIOJIOKEHHUS O KOJIMYECTBEHHOM aHAJIH3E.
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6. Uto Takoe XuMuuecKuil ananus?

7. Uto Ha3bIBaeTCsA (PU3MYECKUM aHATM30M BemlecTBa?

8. Uto Ha3bIBaeTcs (PU3NKO-XUMHUECKUM aHAIU30M BelecTa?

9. KauecTBeHHas peakius Ha NpUCYTCTBHE B pacTBope SO42— 1oHa?

10. Kak onpenenuTs KapOOHATHYIO MTOPOTY?

11. Onpenenure XUMUYECKYIO (DOPMYITY U3BECTHSIKA.

12. Kak onpenenuTs MIEIOYHYIO Cpeay pacTBopa?

13. Kak onpenenuth KUCTYIO Cpeay pacTBopa?

14. KauecTBeHHas peakius Ha HOH Oapus?

15. KakoBa maccoBas nons Fe*2B ero cynbdare?

16. Cxoiibko MOJIEl CepHOM KUCIOTHI coaep:kutcs B 2 NpactBope?
17. Uto sBnsieTcst BecoBol (hopMoii BermecTBa’?

18. Xumnueckas hopmyia cycalbHOTO 30JI0Ta.

19. KakoBa popmyina ammuagaoro komriekca meau (11)?
20. Kak nazBatb BemiectBo - MgNH4PO4?

6.2. Oyenounvie cpedcmea Onsa NPOGEOEHUA NPOMENHCYMOUHOU ammecmayuu (IK3aMena)
6.2.1. IIpumepnutit nepeuensv 60npocoe/3a0anuii K IK3AMEHY:

Pa3nen 1. CTtpoenue BemecTsa

1. OcHoBHBIE XUMHYECKUE TIOHATUA. MaTepus 1 BemecTBO. ATOM, MOJIEKYJIa, XUMUYECKUH
AIIEMEHT.

. BaneHTHOCTD U CTENEHb OKUCIIEHUS YJIEMEHTA.

. ATOMHasl 1 MOJIEKYJISIpHAsi MacCBhl.

. KonnuecTBo BemecTsa — MOJIb.

. ATOMHO-MOJIEKYJIIpHasl TEOPHSI.

. 3aKOH COXpaHEHMsI MACCHI.

. 3aKOH COXpaHEHUS SHEPTUH.

. llepnonnuecknii 3akoH .M. Menneneena.

. Teopusi XUMUYECKOTO CTPOEHHUS BELIECTBA.

10. IToHsATHE XUMHUYECKOTO SKBUBAJIEHTA DJIEMEHTA U COCIUHEHUS.

11. MonsipHasi Macca SKBUBAJIEHTa U MOJISIPHBIN 3KBUBAJIEHTHBII 00bEM.

12. IloBenenue anexTpoHa B aroMe. KBaHTOBBIN XapakTep U3MEHEHHUM dHEPTUU.
13. JIBoiicTBeHHas mpupoja diekTpoHa. Y pasuenue JIyu ne bpoitns.

14. IIpuBenuTe npuMepb OKCHJIOB.

15. CpoiictBa conei.

16. 'maBHOE M OpOUTATIBHOE KBAaHTOBBIE YKCIa. MarHUTHOE KBAaHTOBOE YHUCIIO.
17. CiviH 351€KTpOHA M CIMHOBOE KBAaHTOBOE YHCIIO.

18. IIpunnun Ilaynu u cinencTBus u3 Hero.

19. Onucanue 371eKTPOHHON 000JIOUKH aToMa 3JeKTPOHHBIMU (hOpMyJIaMu U
anekTpoHorpapudyeckum meroaom. IIpasuno I'yana.

20. 3anosHEeHNE IIEKTPOHAMM SHEPTETHYECKUX COCTOSTHUN aTOMa COTJIaCHO
MIPUHLIMITY MUHUMYMa 3Heprud. IIpasuia Kneukosckoro.

Paspnen 2. CBoiicTBa KJ1aCCOB HEOPraHUYECKHUX COCAUHEHHU I

O 03O L B~ Wi

. Uto aBnsteTcs KUCIOTOM?

. [TousTue 00 OCHOBaHUIX.

. OCHOBHBIE TTPU3HAKH BEIIECTBA COJIH.

. Kak Ha3bIBalOTCS COEIMHEHMS], B KPUCTAJJIE KOTOPBIX UMEEeTCsl BoAa?
. Kakue ycrmoBus He0OX0uMBI 11711 00pa30BaHUS KUCIBIX COJICH?

. Kakue BemiecTBa Ha3bIBalOT KOMIIEKCHBIMU COCAMHEHUSIMHA?

~N N0 A W

. Kakyio BenmnunHy Ha3bIBalOT KOOPIMHAIIMOHHBIM YUCIOM?
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8. Kak onpenetuTh cTeneHb OKUCICHHUS [ICHTPAIBHOTO HOHA B KOMIUICKCHOM COSTUHCHHH ?
9. Yto Takoe MeTAIINYECKAA CBI3b?

10. Kakue TUIBI XUMHUYECKOU CBSI3U MPUHATO pa3inydaTh?

11. KakoBel OCHOBHBIE IIOJIOKEHHS ONHCAHUA XHUMHYECKOM CBS3M C MO3MIMM MeToaa
MOJICKYJISIPHBIX OpOuTaieii?

12. Kak u3MEHSI0TCS METANIMYECKUE CBOMCTBA 3JIEMEHTOB B MEPUOINUECKOMN cucteme?

13. OcHOBHBIE CBOICTBA KHUCIIOT.

14. OcHOBHBIE CBOMICTBA OCHOBAaHUH.

15. Kakast BaleHTHOCTbH y 3JIeMEeHTa CBUHIIA?

16. Yrto sBasieTcst aMpOTEPHBIM OKCHIAOM?

17. IloHsTHE O CTCIICHU OKHCJICHHS DJIEMCHTA.

18. Ilonsarue o0 BAJICHTHOCTH.

19. Uto saBisgeTCs CMEMIaHHBIM OKCHIIOM?

20. Kakoii anement I[1C JI.. MenpeneeBa sIBISETCS OCHOBHBIM B MUHEpaJIe OOKCUT?

Pa3zgen 3. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX MPOIECCOB
. 3aKOHAa DKBUBAJICHTOB.

. 3akoH MenneneeBa-Knaneiipona.

. I'a30BBIC 3aKOHHI.

. DKBUBaJIEHTHAs Macca.

. YpaBHEHHE COCTOSIHUS UCATBHOTO Ta3a.

. 3aKOH COXpaHEHHUs MacCHhI.

. Moms BemecTna.

. MonekynsipHas macca.

. DKBUBAJIEHTHBIN 00BEM.

10. HopmanbHble ¥ CTaHAAPTHBIE YCIOBUSI.

11. MonsipHblii 06beM ra3oB.

12. DKBUBAJICHT 3JIEMEHTA B COCIMHEHHH.

13. DKBUBaJICHTHAS Macca KHUCIIOTHL.

14. ODxBUBajIEcHTHAs Macca OCHOBAHUS.

15. DKBUBaJICHTHAs Macca COJIH.

16. OxBHBaNIeHTHAs Macca 3JIEeMEHTa.

17. IlapuuanbHOE TaBIEHUE ra30B.

18. OTHOCHUTENBHAS TUIOTHOCTH OJTHOTO T'a3a Mo BTOPOMY.
19. KommuecTBO SKBHUBAJICHTOB.

20. 3HaueHMe SKBUBAJIEHTHBIX MACC BEILIECTB B PEAKIUAX HEUTpaIU3alUU.
Paspnen 4. JiieMeHTHI XMMHUY€CKOH TEPMOAMHAMUKHI
1.Kakne 0o0bEKTHI paccMaTpUBaeT TEPMOJAUHAMUKA?

2. llepeuncnure npUpOAHbIE KUAKNE OOBEKTHI HA 3eMIIe.
. TermoBoii a ekt peakuuu.

. 3axon ['ecca.

. [lonsiTue 00 PHTAIBIINH.

. [lonsitre 06 sHTpOIIUY.

. [lonsTue o Temnore o6pazoBaHusl.

. Bua TepMOXUMHUYECKOTO ypaBHEHHS.

. B uem m3mepsiercs temnoBoit apdexT peakuun’?

10. DOneprus I'n66ca.

11. Dueprus I'enbMrobia.

12. Dx30Tepmuueckas peakius. [Ipumepsl.

13. Onporepmuueckas peakuus. [Ipumepsr.

14. N3oxopHas peakuus. [Ipumepsl.

15. AqnabGaruueckwnii mporecc. [Ipumepsr.

O 0 1N DN WINBE

O 03O L b~ W
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16. 'omorennas peakuus. [Ipumepsl.
17. T'ereporennas peaxuus. [Ipumepsr.
18. M3o6apnsIii nporecc. [Ipumepsi.
19. Yro Ha3biBaeTcsa cucteMomn?
20. YUTo Ha3bIBAETCSI OTKPHITON CUCTEMOI?
Paszgea S. Kuneruka u MexaHM3M XMMHUYECKUX peakuuil
OcHOBHbIE MOHATUSA XUMHYECKON KHHETHKHU.
3akon Bant-TI'odda.
Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XMMHUECKOH pEeaKIIHu.
Yro Takoe HeoOpaTuMast peakius?
Urto Takoe MOJIEKYJISIPHOCTh peakiuu’?
Hanummre BepaxeHue JJIsl CKOPOCTU 0OpaTHON peakIMy CHHTE3a aMMHAaKa.
YpaBHeHHE 11 KOHCTAaHTHI CKOPOCTH XUMUYECKON PEAKITHH.
[TonsiTue 06 SHEPrUM aKTUBALIHH.
Uro sBiIsieTCSl aKTUBUPOBAHHBIM KOMIUIEKCOM XMMHUYECKOH peakiuu?
. Kax onpenenuts oOuuii mopsiok peakiuu?
. Uro takoe HHru6UTOp?
. KoHcTaHnTa ckopocTH peakiiuu — onpeaesieHue.
. Koncranra paBHOBecus peakiiuu — onpezesieHue.
. Ionsitue 0 TeMIiepaTrypHOM KO3 PUITUCHTE PEAKITIH.
. Kakue BennuuHbl BXOIAT B ypaBHeHUE AppeHunyca?
. Uto Takoe XMMUYECKOE paBHOBECHE?
. Uro Takoe katanuzaTop?
. IloHsiTHE O TOMOI€HHOM KaTaju3e.
. Kakue (axTops! BIUSIOT Ha MONOKEHHE XUMUYECKOTO paBHOBECHsA?

CoNoOA~WNE

PR RPRRRPRERERRERE R
©CO~NOOTOAWNREO

20. Kak Ha OCHOBaHHH OKCIICPUMCHTAJIBHBIX JAaHHBIX OMPEACTIUTE SHCPIUTO aKTI/IBaHI/II/I?

Pa3nes 6. PacTtBopsl

. UeM oTii4aeTcs pacTBOp OT MEXaHUYECKON cMecu?
. KoH1LIeHTpanus pacTBOpOB - ONpeIeeHUsI.

. BecoBas koHUEHTpaLUS.

. MonspHasikOHUEHTpaIusi.

. HopManbHas KOHIIEHTpauus pacTBopa.

. MosnsiibHast KOHIIEHTPALIMSL.

. 10 r moBapenno# conu B 90 T BOJBI — KaKOBa MaccoBasi J0JIsl pacTBopa?
. UTo Takoe pacTBOPUMOCTH?

. Onpenenure cBOWCTBAa paCTBOPUTEIS.

. [Ipon3Benenre pacTBOPUMOCTH.

. [TonsiTne o ruaponmuse.

. pH cnabbIx KucToT.

. pH ciiIbHBIX OCHOBAHUH.

. Kax onpenensitor pH pactBopos?

. Kakue conu ruiponu3yrorcst mo KaTHoHy?

. Kakue conu rugiponu3yroTcst o aHuoHy?

. Kakue conu He moaBepraroTcs TUIpoIn3y?

. [loHsiTHE O B3aMMHOM YCHJIEHUH TIPU TUIPOIIU3E.

. 3aKOH DKBHBAJICHTOB JIJIsl PACTBOPOB.

20. YUem oTiinuaetcs peakiys 0OMeHa OT PeaKkIMi OKUCICHHUSI-BOCCTAHOBIICHUS?
Pa3nen 7. DiaekTpoxumMuyecKue Mpouecchbl

1. Yro Takoe 371eKTpoS.

2. [TonsTHE O KOPPO3UH.

3. CTenieHb OKUCIICHUS DIIEMEHTA.

4. HazoBuTe CTETIEHHU OKUCIICHHUS JIEMEHTa XpOMa.

PRPRPRPR—=RPR—=O00~N0UAwWNRE
O~NOUIDNWNREO

[EN
©
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5. IIpoayKThl BOCCTAHOBJIECHHUS IEPMaHTaHaTa Kajdus B IIEJIOYHOM cpee.
6. [Iponyktsl BoccTtanoBinenus xpoma (111) B menounoi cpene.
7. Ilpumep peakuuu JUCTPONOPIIIOHUPOBAHHUS.
8. BUibl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.
9. Ilpouecc okucaeHus.
10. ITpouiecc BoccTaHOBIICHUS.
11. lanpBaHUYECKUH dNIeMEHT SAK0OHU.
12. YTo Ha3bIBaETCS IEKTPOXUMHUUECKON CUCTEMOM?
13. Yro Ha3bIBaeTcs A1ekTpoioM Ipona.
14. Yro nazbiBaercs snexrpooM llpona.
15. Yto Takoe cTaHIapTHBINA JECKTPOIHBINA MTOTCHITHA?
16. Yemy unciI€HHO paBeH CTaHIAPTHBIN SJIEKTPOIHBIA OTEHIIMAN?
17. DIeKTpOXUMHUUYECKHH PsAJl AKTHBHOCTEH METAIIJIOB.
18. [aiite onpeneseHne JIeKTPoIIn3a.
19. 3akon dapanes.
Pa3nen 8. /lucnepcHblie CHCTEMBI
. Kak onpenenuts KOJUIOMAHYIO CUCTEMY?
. XapaKTepruCcTUKa BEJIMUYNHbI TOBEPXHOCTHOI'O HATSKEHUS.
. B uem u3mepsiercsa Benuunna aacopouun?
. Uro usmepsiet ctanarmomerp?
. Kakue mapameTpsl BIUSAIOT Ha CaMOIIPOU3BOJIbHBIE MTPOLIECCHI HA TpaHUIle pasaena (as?
. [Ipouiecc xoarynsuuy — NpUBECTH PUMEPBI.
. AncopOnus.
. B xakux emquHMIIaX H3MEpsIeTCsl BEIWYHHA a1copOmn’?
. Kakue Beln4MHbI BXOJAT B ypaBHEHHE U30TE€PMBI aIcOpOLIUuU?
10. I'te mpumeHsieTcsi CTAaTHYECKU METOJT U3MEPEHUS G?
11. Kakue BeIMUMHBI XapaKTepU3yIOT ypaBHeHue ajcopOruu ['uboca.
12. Kakuwe BeIMYMHBI XapaKTepU3yIOT ypaBHeHHe ancopOrum [ubOca st pa30aBIeHHBIX
pacTBOpOB?
13. IlpuMepbl MOBEPXHOCTHO-AaKTUBHBIX BEIIIECTB.
14. Yro HazwpiBaeTCAIU(DUILHOCTHIO MOJIEKYJIbI BELIeCTBA?
15. Kakue BeniecTBa SBISIOTCS TOBEPXHOCTHO-aKTUBHBIMU?
16. Buas! u3orepMm agcopouuu.
17. TlonsiTie 0 MOHOMOJIEKYJISIPHOM a/ICOPOIIHH.
18. TloHsATHE O MONUMOJNIEKYISPHOM aICOPOIIH.
19. TonsiTHe 06 agcopOeHTe.
20. Kak npoepurts I1paBuio Tpay6e?
Pa3znen 9. OcHOBHBIE IOHATHA 0 METOAAX AHAIM3A.
. Kax paccunrars maccoyro noaro xkenesa(lll) B ero cynsgare?
. Kakue katmons! otHOCATCA K Irpymme?
. Ilepeuncinure CTENEHN OKUCIIEHUS JIEMEHTA 0JIOBa.
. KauectBennas peaxius Ha noH Cl".
. Uro sBnsiercs BecoBoit popmoit Fe(OH)s?
. K kakoMy KJaccy coeJuHEeHN I OTHOCHUTCSI METHBIN Kynopoc?
. KakoB xummueckuii cocta creksia?
. Peaxnusa «3omoToro noxmsi»?
9. KauecTBeHHas peakliusi Ha MPUCYTCTBUE B pacTBope Ba
10. Kax onpenennuts mopoxy, conepxantyto COs? - non?
11. Onpenenute XUMUYECKYIO (OPMYITy HaKIaKa.
12. Kak onpenenutsb cpeny pactBopa?
13. Kak onpenenuts pH pactBopa?
14. KauectBennas peaxiust Ha uoH Cl™?

O 01N DN WP

CONO O~ WN—
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15. KakoBa mMaccoBas 1015 Fet?s ero oxcume?
16. CkoJIbKO I-3KB CEpHOM KUCIOTHI coepxkutcs B 2 Mpactope?
17. Yto sBIIsIeTCs B3BEMMBAEMOii popMoil BelecTBa Ipy aHamu3e Fe*s pactBope?

18. 13 xakux pya MOKHO MOJTyYUTh aTFOMUHUN?

19. KakoBa dopmyiia jxejie3HOro Kymopoca?
20. Kak na3pats BemectBo —KAI(SO4)2?

6.2.2. IIpuMepHbIe TeCTOBbIE 3a1aHUA K IK3aMeHY

Bapuant No 1

Ne Bompocsl BapuaHTbl 0TBETOB
/o
1. KonnuectBo BeriecTBa paccuutbiBator mo | 1. n=M/m
dbopmyre: 2. n=M+m
3. n=m/M
4. n=M-m
2. MaccoBas 10J1 B IPOIEHTaX - 3TO Macca | 1. oUH JUTp pacTBopa
PacTBOPEHHOTO BEIIECTBA, 2. KUJIOTPaMM pacTBopa
MPUXOJAIIASCIHA: 3. KWJIOTpamMM pacTBOPUTEIS
4. cTO rPaMMOB pacTBOpa
3. B 2 nutpax 0,01 H. pacTBOpa cepHoOii 1.0,098r
KHUCJIOTBI COJICPKUTCS pACTBOPEHHOTO 2.098
BEIIECTBA. 3.049r
4.49r
4. 3aKoH, XapaKTepU3 YOI 3aBUCUMOCTh 1. 3akoHOM
CTEIEHH TUCCOLMALNU OT KOHLIEHTPAMU | 3JIEKTPOHEUTPaIbHOCTH
AJEKTPOJINTA U YCTAHABJIMBAIOIINN CBA3b | 2. 3aKOHOM pa3BeJIeHUs
MEXy KOHCTaHTON JUCCOLMAINU U OctBanbaa
CTENEHBIO JIEKTPOJIMTHYECKON 3. 3akoHom Dapanes
JMCCOLMALINH, HA3bIBAETCSI: 4. 3akonoM Kombpaymia
o. Peakuyst 0OMEHHOT0 pa3yioKeHUs Con 1. runparanuei
BOJIOM (peakiusi, oOpaTHasl peakLuu 2. conpBaTanuei
HENTpaau3aluu) Ha3bIBAETCA. . . 3. CONBBOIN30M
4. rupponnzom
6. OKuCIUTENSIMA Ha3bIBAIOTCA. .. 1. Bce meTambl
2. BEIECTBA, JIEMEHTHI KOTOPHIX,
MIPUCOETUHSS SJICKTPOHBI,
BOCCTaHaBJINBAIOTCS
3. BeIIEeCTBa, JIEMEHTHI KOTOPBIX,
TEPss AIEKTPOHBI, OKUCIISIIOTCA
4. cepoBogopoHas kuciaora HaS u
€€ CoNH
7. B peaknmu Cu + HNO3 (pass) n3MeHeHHe 1. NOz— NH3
CTETIEHU OKUCIIEHUS a30Ta MPOXOIUT IO 2. NOs— Ny
CIIEIYIOIEN CXEME. .. 3. NOs— NO
4. NOz— N2O3
8. DOKBHBaJIeHTHas Macca kapOonara Hatpust | 1. 106 r/monb
B PEaKIINH: 2. 53 1/ Mmonb
Na>COs + HCI = NaHCO3 + NaClpasna... | 3. 26,5 r/ monb
4. 35,3 r/ moab
9. DKBUBAJIEHTHAA Macca OKCHIIA dJIEMEHTA 1.35
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cocrasiseT 27. UeMy paBHa 2.19
SKBHUBAJICHTHAs Macca dJeMeHTa’? 3.20
4.18
10. PV=nRT - s70... 1. 3akoH I'ecca
2. 3ako0H ['yka
3. 3akoH MenneneeBa-Knanelipona
4. mpaBWJIO phluara
12. [Tpu B3aumoneiicteuu 12 rCc nonyuennem | 1. 12,2 1
YIICKUCIIOro Taza Tpedyercs Oa: 2.224n
3.11,2 1
4.5,6 1
13. Kaxkoit n3 nepeqrciieHHbIX OKCHJIOB 1.Na.O
amM(OTepHBIN? 2. Cr203
3. S03
4. MgO
14. [TapumnanbHBIM JaBICHHEM T'a3a B CMECH 1. uzo6apHO-U30TEPMUYECKU
Ha3bIBAETCS JIaBIICHUE, KOTOPOE OKa3bIBall | 2. H30XOPHO-H303HTPOIUIHHO
OBl ra3, eciu ObI U3 CMECH 3. U30XOPHO-U30TEPMUUECKU
ylnanuiu Obl Bce 4. n300apHO-U309HTPOITUIHO
OCTAJIbHBIE Ta3bl.
15. OpOuTanbHOE KBAHTOBOE YHCIIO MOXKET 1. HarypanbHOrO psiia yucen ot 1
MPUHUMATH 3HAYECHHUS. . . J10 OECKOHEUYHOCTH
2. or —| go +1
3. +%u-%
4. or 0 g0 (n-1)
16. | mpaBuno Kneukosckoro... 1. 3amonHeHMeE >IEKTPOHHBIX
000J104€K B aTOMax MPOUCXOIUT
B TIOPSI/IKE BO3PACTaHMSI CYyMMBI
KBaHTOBBIX yricea N u |
2. DHeprus EeKTpoHa
MPONOPIIMOHATIFHA Pa3HOCTH
IJIABHOT'O KBAHTOBOT'O YnCIia H |
3. 3aroJIHEHHE AIIEKTPOHHBIX
000JI0YEeK B aTOMAaX MPOUCXOAUT
B TIOPSI/IKE YOBIBAHUST CYMMBI
KBaHTOBBIX uriced N u |
4. 3amoJIHEeHUE JIEKTPOHHBIX
000JI0YEeK B aTOMAaX MPOUCXOAUT
B TIOPSI/IKE BO3PACTAHHSI CyMMBI
KBaHTOBBIX yriced N, M u |
17. DHTaNbIUA - 3TO: 1. U-pVv
2. U+pVv
3. H-TS
4. U-TS

17




18. KoHcTaHTa paBHOBECHSI peaKLUu:
Fe304s) + CO (g 3FeOs) + COzgpaBHa: 1K

_ p|3=eo : pco2
pFe304 “Peo

2. K= eA%T

Pre,o, " Pco

3
Preo - pco2

P,

4. K=

3. K=

Pco

19. MOJISIPHOCTB- 3TO YUCIIO MOJICH
PacTBOPEHHOTO BEIIECTBA, TPUXOISIIEECS
Ha...

. CTOTpaMMOBpacTBOpa

. KUJIOTpaMM pacTBopa

. OJIMH JIUTP pacTBoOpa

. KWJIOTPaMM pPacTBOPHUTENS

— s WwN -

20. B peakiuio ruiposn3a BCTYMAOT. .. . TOJILKO COJI, 0Opa30BaHHBIC XOTS
OBl OJTHMM CJIA0BIM 3JICKTPOJUTOM
2. TOJIBKO COJIU, 00Opa30BaHHbIE
JBYMsI CJIA0BIMH JJICKTPOIUTAMU

3. TOJNBKO COJIH, 00pa30BaHHBIE
JIBYMsI CHIIbHBIMH 3JICKTPOJIUTAMH

4. mr00bIe COIH

Bapuant No 2

Ne Bormpocst BapuaHTbl 0TBETOB
n/n

1. KoHcTaHTa paBHOBECHS PEAKITHH:
Fes04s) + CO(g<=> 3FeOs) +
CO2(gpaBHa...

1K= p|3=eo * Pco,
pFe304 “Pco

. K :eA%T

N

I3|:e:304 " Peo
3
Preo - pco2

Pco,

Pco

3. K=

4. K =

2. EnuHuIe n13MepeHust SHTAIbINN:

. kJIx

. KJIx/MOIB

1
2
3.H
4
3. B peakuuto ruaposinza BCTYNALOT. .. 1. conm, 0Opa3oBaHHBIE XOTS OBI
OJIHUM CJIa0BIM DJIEKTPOIUTOM
2. conu, 0Opa3oBaHHBIE IBYMSI
CITa0BIMH AJIEKTPOIUTAMHU
3. conn, 00pa3oBaHHBIE IBYMSI
CUJIBHBIMHU JJICKTPOJIUTAMU
4. mo0ble conu

4. KomuuectBo BeriecTBa paccuutbiBaor mo | 1. n=M/m
bopmye: 2.n=M +m
3. n=m/M
4. n=M-m
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o. Kak naszwiBaercs kucnora — HBrO4? 1. 6pomHas
2. 6poMHOBaTas
3. OpomHOBaTHCTas
4. GpoMOBOIOPOTHAS

6. Bop ucnonp3oBai B cBoei Moienu 1. 1Ba KBaHTOBBIX YHCIIA
aroma... 2. OJIHO KBaHTOBOE YHCIIO

3. TpH KBaHTOBBIX YHCIIA
4. 4 KBaHTOBBIX UKCIA

1. Heo3mosxHa ciefyromas konduryparus | 1. 202

B aTOME. .. 2. 2st
3. 3p°
4, 5p°

8. B kakoii MoJiekysie XuMuieckas CBsi3b 1. Cl,

HauOoJee mosspHa? 2. HCI
3. KCI
4. Cl,07

9. I[TepBoe HavaIoO TEPMOJUHAMUKH 1. dS=6Q/T

BhIpaXkaeT Gopmyra: 2. dU=06Q + W
3. dG=dH-T-dS
4. dH=dU + p-dVv

10. VYpaBHeHue AppeHuyca B _Ea

AKCIIOHEHIIMATBLHOU (hopMe UMeeT BU: 1. k=Ae R
Ea

2. k=AeRT,

_RT

3. k=Ae &

RT
4. k=Aefa

11. Beipaxkenue nis va 00paTUMOH peakiui, LK Pcr,
YPaBHCHHEC KOTOPOU e T pz pz
2C 1) +2Hy,) <> CH,, imeet Br; Ha FC

2. K, = Pen,
Ph,
2 2
3. K, = M
Pch,
2
4. K, =H
P Pch,

12. MaccoBast 10711 B IPOIIEHTax - 3T0 Macca | 1. OJMH JHUTP pacTBOpa
pPacTBOPEHHOTO BEIIECTBA, 2. KHIJIOTPaMM pacTBOpa
MPUXOASIIASACAHA! 3. KWIorpamM pacTBOPUTEIS

4. cTO rpaMMOB pacTBOpa

13. B 2 nutpax 0,01 H. pacTBOpa cepHOit 1.0,098r

KHCJIOTBI COJEPKUTCS] pACTBOPEHHOTO 2.098r
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BeEIICCTBA.

.0,491
49T

14.

3aKOH, YCTaHABJIMBAIOLIUN CBSI3b MEXKIY
KOHCTAHTOM JUCCOIMAIIMH U CTEIEHBIO
ANEKTPOIUTUICCKON TUCCOIIHAINH,
Ha3bIBAETCS.

. 3AKOHOM 3JIEKTPOHEUTPAIIbHOCTH
. 3aKOHOM pa3seneHus OcTBanbaa
. 3akoHOM Dapanes

. 3axoHoM Koubpaymia

AW~~~ W

15.

BoccranoBuTenssMu Ha3bIBAIOTCA .

1. Bce MeTauIbl

2. BEIECTBA, 3JIEMEHThI KOTOPBIX,
MIPUCOCIUHSIS DJICKTPOHBI,
BOCCTaHABJIMBAIOTCS

3. BeIIECTBA, DJIEMEHTHI KOTOPHIX,
TepsIs SIEKTPOHBI, OKUCIISIFOTCS

4. cepoBosopoaHas kuciota HaS u
ee cou

16.

B peakunn Cu + HNOj3 (pass) n3MeHeHHe
CTETIEHU OKUCIICHUS a30Ta MPOXOIUT IO
CIIeIyIOLIeH cXeMe:

1. NOs— NHs
2. NOs— N2

3. NO3— NO
4. NO3—>N20

17.

Mapraser| B iepMaHraHaTtax B peakiusx ¢
BOCCTAHOBHUTEISMU BOCCTAHABIIUBAETCS T10
cxeme Mn*'+3e=Mn*4:

1. B mr00o0i¥t cpene

2. TOJIBKO B HEHUTpAJILHOH cpelie

3. TOJBKO B CHIIBHOIIETIOYHOM cpejie
4. TONBKO B KUCJIOU cpefie

18.

Oxkucienne — 3To NMoiaypeakuus, npu
KOTOpOH. ..

1. creneHb OKUCIIEHUS] ATOMHOM
YAaCTHULIBI 3JIEMEHTA MTOBBIILIAETCS
BCJIE/ICTBUE IPUCOETUHEHHUS
JJIEKTPOHOB

2. CcTeNeHb OKUCIIEHUS] aTOMHOM
YaCTHULIbI 3JIEMEHTA TOHMKAETCS
BCJIE/ICTBHUE NIPUCOEANHEHHUS
JJIEKTPOHOB

3. CTeNeHb OKUCIIEHHSI aTOMHOMN
YaCTUIIBI DJIEMEHTA MTOHMKAETCS
BCJIE/ICTBUE OTJIa4M JJIEKTPOHOB
4. cTenieHb OKHUCIIEHUS! aTOMHOM
YAaCTULIBI 2JIEMEHTA MTOBBIILIAETCS
BCJIEJICTBHE OTJauu 2JIEKTPOHOB

19.

OneKTpoAHblE MOTEHLHUANBl ONPEAEIAIOT
10 YPaBHEHHUIO!

. Konppayma
. Tadens

. Hepncra

. llItepHa

20.

DKBUBaJICHTHAs] Macca KapOOHATa HATPHS
B PCAKIINU:
Na.CO3 + HCl = NaHCO3 + NaClpagna:

53 r/ MoJIB
106 r/mon

1
2
3
4
1. 26,5 1/ MOaB
2
3.
4. 35,3 r/ monb
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Bapuant Ne 3

Ne
/i

Bompocsr

BapuanTel oTBETOB

OHTAJIBIU - ITO:

1.U-pV
2.H-TS
3.U+pVv
4.U-TS

/1t

Bomnpocsl

BapI/IaHTBI OTBETOB

Monp BemectBa - 3TO
KOJIMYECTBO, KOTOPOE. ..

Tako€ €ro

1. 3aHMMaer NpU HOPMAJBHBIX
YCIIOBUAX 00beM 2,24 11/MOITh

2. morJiouiaeT npu HarpeBanuu 8,314
Jx Terna

3. COJIEP>KUT YMCIIO YACTHII, PaBHOE
6,022-10-

4. %onpenensercs OTHONIEHHEM M
BEILIECTBA K €r0 MOJISIPHOM Macce

KoncraHnTta paBHOBECHS peaKIHu:
FesO4(s) + COg<=> 3FeO(s) + COzg)paBHa:

1 K = Pro Poo,
Preo, * Pco
_ Pco,

2. K=
Pco

_ pFe3O4 " Peo
=
Preo - p(:o2

4, K = eA%T

3. K

B peakumio rugposinza BCTYAKOT:

1. TonbKO coM, 0Opa30BaHHBIE XOTS
OBl OJTHUM CJIA0BIM DJIEKTPOTUTOM
2. TOJBKO COJIM, 0Opa30BaHHBIE
JBYMSI CITA0BIMH 2JIEKTPOIUTAMU

3. TONBKO COJIM, 0Opa30BaHHbBIE
JBYMSI CHJTbHBIMH 3JICKTPOJIATAMHU
4. mo0ble cou

KomnmuaecTBo BelecTBa pacCYUTHIBAIOT IO
dhopmyre:

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

Kax naseiBaercs kucinora — HCIO4?

. XJIOpHOBATHCTAS
. XJIOpHOBATast

. XJIOpHas

. XJIOPOBOJIOPOTHAS

bop ucnonp3oBan B cBoE MOAENN
aToma.

. IBa KBAHTOBBIX YHCJIa

. OJHO KBAHTOBOE€ YHCJIO
. TPU KBAHTOBLIX YHCJIA
. KBAHTOBBIX 4HCJIa

HeBo3moskHa crieayromniast KOHHUTyparus
B aTOME:

3p°
2st
202
. 5p®
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9. B kakoii MoJieKyJle XUMUYECKas CBS3b 1. KCI
HauOoJsee moisipHa? 2. HClI
3.Cl
4. Cl,07
10. [TepBoe Ha4YaI0 TEPMOTUHAMUKI 1.dS =8Q/T
BBIpakaeT popmyia: 2.dG =dH - T-dS
3.dU =6Q + W
4.dH =dU + p-dV
11. [IpaBuno Xynna: 1.B mpeaenax noaypoBHS 3JIEKTPOHBI
pacrosararoTcs Ha OpOUTaIsaX Tak,
YTOOBI CyMMAapHBIN CIIUH UX UMEI
min 3HaucHHUe
2. B mpenenax MmoaypoBHs
AJIEKTPOHBI PACIIOATAOTCS Ha
OpOUTANIAX TaK, YTOOBI CyMMAapHBIi
CITMH WX OB MaKCUMaJleH
3. B peenax noypoBHs
AJIEKTPOHBI PACTIONAraroTCs Ha
opOUTANIAX TaK, YTOOBI CyMMapHBIN
CIIMH UX UMe JIIoboe
MOJIOKUTETILHOE 3HAYCHHE
4. B mpenenax MoaypoBHs
AIIEKTPOHBI PACIIONATAIOTCS Ha
OpOUTAIAX TaK, YTOOBI CyMMAaPHBIHA
CIIUH MX UMEI J1000e
OTPUIIATENBHOE 3HAUCHHE
12. Jns nonHoW HeuTpanmzamuu 1 wmons | 1. 1 Mons
THIPOKCUA JKele3a TpeOyercst coisHoM | 2. 2 Mo
KHUCJIOTBI: 3. 3 mons
4. 4 mons
13. Kakoii u3 mnepeuncnennbix okcugoB He | 1. NO
obpazyer kucinoT wiam ocHoBaHud TpH | 2. N2Os
B3aUMOJICHCTBUU C BOJOH. .. 3. K20
4. CaO
14. OtHocuTenbHAsT MJIOTHOCTh raza 1o | 1. renwmii
BoJopoAay paBHa 16. JlaHHbIii ra3 — 2. a3or
3. KUCIopoa
4. xy10p
15. OpOuTanbHOE KBAHTOBOE YHCIIO MOXKET 1. HaTypasbHOTO psija urcen oT 1 10
MPUHUMATH 3HAYECHHUS. . . OECKOHEYHOCTH
2.0t 0 7o (n-1)
3.0r —| go +I
4.+%u-"%
16. [TopsaoK 3aroHEHUs JIEKTPOHAMHA 1. 3akoHOM Apxnumena
opOuTaneit aroma onpeensiercs 2. HEOTPEeEeIEHHOCTH
MIPUHIIAITAMH. . . 3. mpaBmIIOM OypaBUYMKa
4. MUHUMU3ALUN YHEPTHH, 3aIPETOM
ITaynu u npaBunom XyHzaa
17. g kakoro Metajjia B OCHOBHOM 1. xeneso
COCTOSITHMM UMEET MECTO «IIPOBa» 2. xo0aibT
AJIEKTPOHA THUMA: 3. HHKEIb
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le 4. xpom
4s — 3d?
18. KoHcranTa paBHOBECHs 3aBUCHUT OT: 1. Temneparypsbl
2. KOHLICHTpAIUU
3. IpUPOJIbI peareHTOB
4. arperaTHOrO COCTOSIHUS BEIIECTB
19. Ckopocte peakuuu Bo3pactaer 1npu | 1. Banr-I'odda
yBenu4eHun Temmepatypsl Ha 10° ~ B 2- | 2. AppeHnyca
4 paza.2To nmpaBuIIO: 3. Kupxroda
4. Ilpenunrepa
20. HopmanpHast KOHIIEHTpanus 1. 0,0033
0,01 M pactBopa cynbsdara amomunusa | 2. 0,005
paBHa... 3. 0,02
4. 0,06

6.3. Onucanue nokasareJsieil M KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, OIIUCAHUE

IIKAJ OIICHUBAHHUA

6.3.1. Kputepuu oueHOK MPOMeKYTOYHON aTTecTanuu (IK3aMeH)

Onenka

«»
(Hey10BJIETBOPUTE/ILHO)

IloporoBblii ypoBeHb
OCBOCHHS

YraybJeHHbIH
YPOBEHb OCBOCHHS

IIpoaBuHyTHII
YPOBEHb OCBOCHHSA

«3»
(Y10B1€TBOPUTEIHHO)

«“»
(xopo1uo)

«5»
(oTJIMYHO)

CTy,Z[eHT HC 3HACT
3HAYUTEILHON YacTH
Marcepualia, JOIyCKacT
CYIICCTBCHHBIC OIIMOKYU B

CTyIeHT HOBEPXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHOi
JHMCIMIUINHBI, TOITyCKAeT

CTyZaeHT XOopoulo 3HaeT

MaTepHai, TpaMOTHO U

0 CYLIECTBY U3J1araer
€ro, JoIycKas

CTyZIeHT B IOJIHOM
00bEMeE 3HaeT Marepuall,
IpPaMOTHO H 1O
CYLIECTBY U3J1araer ero,
HE JI0IyCcKast

HEKOTOPBIE HETOYHOCTH B CYILIECTBEHHBIX
OTBETax Ha BOMPOCHI HETOYHOCTH B OTBETE Ha N
BOTpOC OTBETE Ha BOIPOC. HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeer Haxoautb Wnorna naxoaut YBEpPEHHO HAXOIUT be3ommbo4yHo HaXOAUT
petreHust O0IBITNHCTBA penieHus, perienus, pemiexHus,
MPETyCMOTPEHHBIX MpeyCMOTPEHHBIE MIpeIyCMOTPEHHBIE IIPELYCMOTPEHHBIE
MporpaMMoit 00ydeHus MporpaMMoii 00ydeHUs MporpaMMoit 00ydeHus IIpOrpamMmon
3a1aHUI 3a1aHUN 3a/laHuN oOyueHus 3aaHAl
BonsmmHCTBO [IpenycmoTpeHHBIE IIperycMoTpeHHBIE [IpenycmoTpeHHBIE
MIPETyCMOTPEHHBIX pOrpaMMoii 00y4eHust MIpOTrpaMMoii 00ydIeHuUs OporpaMMoin 00y4eHusI

IporpamMMoOit 00yUeHHUS
3aJlaHUU HE BBIIIOJIHEHO

3a/IaHVSI BBITOTHEHBI
YIOBJIETBOPUTEIHHO

3aJaHus YCIICIIHO
BBITIOJTHCHBI

3agaHus yCIICIIHO
BBITIOJTHCHBI

Ilpumepnan wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

KoanyecTBO NpaBWIbHBIX 0TBETOB, % Omnenka
0-49 HeynoBnerBopuTenbHO
50-65 Y 10BIIETBOPUTEIILHO
66-85 Xopolto
86-100 OTan4HO
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7. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE

7.1.1. Pexomenayemasi JiuTeparypa

7.1. OcHoBHas JqUTeEpaTypa

1. T'muaka H.JI. O6mas xumus / HJL 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. O6mas n neopranunueckas xumus / H.C. Axmetos. — CII16: Jlans, 2014. — 752 c.

https://e.lanbook.com/book/50684

3. 3aiteB O.C. Xumus. Yueonuk / O.C. 3aiines. — M.: IOpaiit, 2015. — 470 c.

http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-bakalavriata.html

7.1.2. lonoJHUTeIbHAS JIUTEPaTypa

1. O6mas xumus: c6. 3agad / J{. 3. Uupker [u ap.].; pen. . 3. Uupker;Penep. areHTCTBO 110
oOpazoBannto, I'oc. oOpa3osar. yupexaenne Boicil. mpod. oopasoBanus, C.-Iletepl. roc. rop.us-T um. I'. B.
[InexanoBa (TexH. yH-T). - CII6.: T'opa.yH-T, 2006. — 122 c. u npe .
n311.(2003).http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set static req
&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=54%2F%D0%9E%2D280%2D152461<.>

2. Kapanetpsair M. X. O0mast u Heopranndeckast xumust / M. X. Kapanersstan, C.U. dpakun. — M.:
JIubpokom, 2015. — 592 ¢. http://mexalib.com/view/19044

3. Koposun H.B. O6mmas xumusi / H.B. Koposun. — M.: Academia, 2011. — 496 c.

http://potrekeram.ru/1-korovin-n-v-obschaya-himiya-skachat.html

4. CysopoB A.B. O6mias xumust / A.B. CyBopos, A.b. Hukonbckuid. — CI16.: Xumuzaat, 2007. — 624 c.

http://www.studentlibrary.ru/book/ISBN5938081297.html

7.1.3. YueOHO-MeTOAMYeCKOe oDecneyeHne

1. Xumusi: Mertoandeckue yka3zaHus JIJIsi CAaMOCTOSTEIIbHON paboThl [ DIIEKTPOHHBIHN pe-

cypc] / HauuoHansHbIi MHHEpaIbHO-ChIpbeBOM yHHMBepcuteT «lopHblit». Cocrt.: W.B.
bepnunckuii, T.E. JlurBunoa. CII6, 2015. 59 c. http://old.spmi.ru/system/files/lib/uch/metodichki/2015-
182.pdf

2.00m1ast 1 HeoOpraHUYecKasi XMMHUsI : METO/I. yKa3aHUs JJIsl CaMOCTOSIT. pabOThI CTYJICHTOB
Hanpasienus 18.03.01 / Coct.: U.B. bepnunckuii u ap. ; C.-Iletepb. roc. yu-, - CII6. : CIII'Y, 2018. 52
c.http://old.spmi.ru/system/files/lib/uch/metodichki/2018-18.pdf

7.2. Ba3bl JaHHBIX, YJIEKTPOHHO-0UO/IMOTEYHbIe CHCTeMbl, HH(POPMAIMOHHO-CIIPABOYHbIE H
NMOUCKOBbIE CHCTEMbI

1. Esporneiickas mudposas oudanoreka Europeana: http://www.europeana.eu/portal

2. IHpopMarimoHHO-U31aTeIbCKUI LEHTP 10 Te0JIOTHH U HEAPOIOIb30BaHUI0 MUHUCTEPCTBA

NpUPOIHBIX pecypcoB M 3kosorun Poccuiickoit @enepanuu - OO0 "TEOUMHOOPMMAPK"-
http://www.geoinform.ru/

3. UudopmanmoHHo-aHAIMTHYECKHH LIeHTp «MuHepam» - http://www.mineral.ru/

4. Koncynprantllmoc: cmpaBoyHO - TMOMCKOBas CcUCTeMa [DJIEKTpOHHBIM  pecypc]. -
www.consultant.ru/

5. Mupogas mudposas 6udimoreka: http://wdl.org/ru

6. Hayunas snextpoHHas 6ubmmoreka «Scopus» https://www.scopus.com

7. Hayunas snextponHas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snextponnas 6ubnuoreka «eLIBRARY»: https://elibrary.ru/

9. IMouckossie cuctemsl Yandex, Google, Rambler, Yahoo u ap.

10. Cuctema T'APAHT: »neKkTpoHHBIH NEPUONMYECKUN CHPABOYHUK [DJIEKTPOHHBIN pecypc]
www.garant.ru/
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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
http://www.europeana.eu/portal
http://www.geoinform.ru/
http://www.mineral.ru/

11. TepMuueckre KOHCTAHTHI BEIIECTB. DJIEKTPOHHAs 0a3a TaHHBIX,

http://www.chem.msu.su/cgibin/tkv.pl

12. Dnexktponnas 6ubnuoreka Poccuiickoii ['ocymapcTeennoii bubnuorexu (PT'B):

http://www.rsl.ru/

13. Dnexrponnas oubnmoreka yueOHUKOB: http:/studentam.net

14. 3nexTpoHHO-0MOIMOTEYHAs CUCTEMA U3/IaTEIbCKOTO IeHTpa «JIaHby

https://e.lanbook.com/books

15. DiexTpoHHO-6ubIMOTeuHas cuctema «ObC IOPANTY» www.biblio-online.ru.

16. Onextponnas OubnmoreuHas cuctemMa «HamumonanbHbI mUGPOBOH pecypc «PyKOHT»».
http://rucont.ru/

17. DnextponHo-O6ubMMOTeUHast cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

8.1. MaTepuajibHO-TEeXHUYECKOE OCHAIIlEHHE Ay TUTOPHIA:

Crienmanu3upoBaHHbBIE ayAUTOPHH, UCIIOIB3yEMbIE IIPH MPOBEICHUH 3aHATHH JIGKIIMOHHOTO THUTIA,
OCHAIIEHbl ~ MYJBTUMEIUHHBIMH  TPOCKTOPaMH W  KOMIUICKTOM  ammapaTypbl,  ITO3BOJISIONICH
JIEMOHCTPHPOBATH TEKCTOBBIC U rpahudecKre MaTepHAIIBL.

JlaGopatopun OCHAIIEHBl XHMHUYECKMM OOOpYyIOBaHHWEM, pEaKTHBAMU U JIAOOPAaTOPHBIMHU
yCTaHOBKAaMHU, HEOOXOIUMBIMH TSI BBIIOJIHEHUS Ta00PATOPHBIX PA0OT MO AUCHUILTUHE « XHUMUS.

B ydeOHOM mporiecce UCIOIb3yeTcsl KOMIUIEKT JEeMOHCTPAIIMOHHBIX CTEHJIOBBIX MaTEPHAJIOB IO
0oO0LIEH ¥ aHATUTUYECKON XUMUH.

AyIUTOpPHH JJIsl IPOBeIeHUsI JTeKIIMOHHBIX 3aHATHI

128 nocadounvix mecm

OcHameHHocTh: MysnbTHUMenniiHAs YCTaHOBKA C aKycTHYecKodl cuctemod — 1 mT. (B T.4.
MYJIbTHMEIUHHBIN MTPOEKTOP — 1 MIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHUK OecriepeOOiHOTO MUTaHHS —
1 wrT., sxpaH — 1 wT., MOHUTOP — | WIT., KOMIBIOTEP — 1 1IT.), BO3MOXKHOCTB AOCTYMA K ceTH «MHTepHET»,
CTYJ AJiA CTyAeHTOB — 128 mrT., kpecio npenoaaBareis — 1 mT., cToda — 65 mT., mepeHoCHas HaCTOJbHAS
TpuOyHa — | T., TOCKa HACTEHHAs! MATHUTHO-MapKepHas — 2 IIT., IJIaKaT B paMKe HACTEHHBIN — 9 mIT.

I[lepeueHb HIIeH3MOHHOTO TporpamMmuoro odecredenus: MicrosoftWindows 7 Professional ('K
Ne 671-08/12 ot 20.08.2012 «Ha mocraBky mnpoaykuuny), MicrosoftOffice 2007 ProfessionalPlus
(MicrosoftOpenLicense 46082032 ot 30.10.2009, aHTHBHpYCHOE HpPOrpaMMHOE OOeCIeUYCHHE:
KasperskyEndpointSecurity ~ (JoroBop  Ne /1810(223)-12/17 or 11.12.17), 7-zip  (cBOOOIHO
pacnpoctpansiemoe I10), FoxitReader (cobGomno pacmpoctpansiemoe I10), FoxitReader (cBoGomgHO
pacrpoctpansiemoe I10), SeaMonkey (cBobomno pacmpoctpansemoe I10), Chromium (cBobGoaHO
pactpoctpansiemoe [10), JavaRuntimeEnvironment (cBo6omHo pacnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBobGomuo pacmpoctpansemoe [10), XnView (cBoGoano pacmpoctpansemoe I10), K-
LiteCodecPack (cBoboamo pacmpoctpansiemoe [10), FARManager (ceo6oaH0 pactipoctpansemoe [10).

64 nocadounvix mecma

OcHaieHHOCTh: MyJabTHMEIUHHBIA MPOEeKTOp — 1 WIT., MPOEKIMOHHAS ammaparypa: UCTOYHUK
6ecniepeboitHoro nuranuss — 1 mr., skpad — 1 wT., HOYTOyK - 1 mT., (BO3BMOXKHOCTH JOCTyNa K CETH
«MaTepHETY), CTOMKA MOOMIIbHAS — 1 IIT., CTYJ Ui CTYAGHTOB — 64 IIT., Kpecio npenoaasaresst — 1 mr.,
cToJ - 33 mIT., MepeHOCHAasI HACTOJbHAs TPUOYHA — | mT., TOCKa Oenas HaCTeHHAss MarHUTHO-MapKepHas —
1 mwIT., mIakaT B paMKe HACTEHHBIN — 4 IIIT.

[Tepedenp TUIIEH3MOHHOTO TIporpaMMHOTO obecriedeHus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 or 30.09.2013 «Ha mocraBKy KOoMMbIOTEpHOH TexHukmy»), MicrosoftOffice 2007
ProfessionalPlus  (MicrosoftOpenLicense 46431107 ot 22.01.2010),CorelDRAWGraphicsSuiteX5

(JoroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky mporpaMMHoro obecrieuenus»), Autodeskproduct:
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BuildingDesignSuiteUltimate 2016, productKey: 766H1, antuBupycHOE HpOrpaMMHOE OOeCICUCHHE:
KasperskyEndpointSecurity(lorosop ~ Ne JI810(223)-12/17 or  11.12.17), 7-zip  (cBOOOAHO
pacnpoctpansiemoe I10), FoxitReader (cBoGomno pacnpoctpansemoe I10), FoxitReader (cBoGomaHO
pacrpoctpansiemoe I10), SeaMonkey (cBobomno pacnpoctpansemoe I[10), Chromium (cBoGomaHO
pacnpocrpansiemoe I10), JavaRuntimeEnvironment (cBobGoauo pacmpocrpansiemoe I10), doPDF
(cBobomno pacmpoctpansiemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBobomno pacmpoctpansemoe I10), XnView(cBoboauo pacmpocrpansemoe I10), K-
LiteCodecPack (cBob6oamo pacrnpoctpansiemoe I10), FARManager (ceo6oaH0 pactpoctpansemoe I10).

60 nocadounwvix mecm

OcHaieHHOCTh: MynbTUMEIUNHBIA MPOEKTOP — 1 IUT., MPOEKIMOHHAs anmnaparypa: UCTOUYHUK
6ecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOYTOyK - 1 mT., (BO3BMOXXHOCTH AOCTyNa K CETH
«HTepHeTY), cTOlKa MOOMIBbHAs — 1 miT., cTyn ans cryaeHToB — 60 mT., Kpecio npenogasareist — | mr.,
ctoi - 31 wmT., nepeHocHast HacToJbHas TpUOyHa — | mT., 1ocKa Oenasi HaCTeHHAass MarHUTHO-MapKepHas —
1 wrt., Tocka o Mea — 1 1IT., IIaKaT B paMKe HACTEHHBIN — 3 IIT.

[Tepedensp JUIIEH3MOHHOTO TIporpaMMHOro obecriedeHus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha moctaBKy KOMITIbIOTEpHOH TexHuKM»), MicrosoftOffice 2007
ProfessionalPlus (MicrosoftOpenLicense 46431107 or 22.01.2010),CorelDRAWGraphicsSuiteX5
(ToroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky mporpamMmHoro obecreueHus»), Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1, antuBupycHOE HpOTrpaMMHOE OOECICUCHHE:
KasperskyEndpointSecurity(Jlorosop ~ Ne JI810(223)-12/17  or  11.12.17), 7-zip  (cBOOOAHO
pacrpoctpansiemoe I10), FoxitReader (cBoGomno pacnpoctpansemoe I10), FoxitReader (cBoGomaHO
pacrpoctpansiemoe [10), SeaMonkey (cBoboano pacnpoctpansiemoe I10), Chromium (cBoGoaHO
pacopoctpansiemoe I10), JavaRuntimeEnvironment (cBo6oano pacmpoctpansiemoe I10), doPDF
(cBoboaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBoGoaHO pacmpocTpaHsemMoe
I10), Inkscape (cBobomno pacmpoctpansiemoe I10), XnView(cBobomno pacmpoctpansiemoe I10), K-
LiteCodecPack (cBo6oano pactpoctpansiemoe I10), FARManager (cBoboaHo pacripoctpansemoe I10).

56 nocaoounvix mecm

OcHamieHHOCTh: MynbTHMEIUIHBIA MPOeKTop — 1 IIT., MPOEKIMOHHAS anmnapaTypa: WCTOYHHK
OecriepeboitHoro nuraHus — 1 mT., skpaH — 1 mr., HOYTOyk — 1 wWT., (BO3MOXKHOCTh JIOCTyIIa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 T., CTY A CTyA€HTOB — 56 WIT., Kpecio npenojasarens — 1 mrT.,
cToi — 29 mIT., MepeHOCHass HACTOJIbHAsT TPUOyHa — | IIT., TOCKa HACTEHHAs MarHUTHO-MapKepHas —
1 mwT., m1akat B paMke HACTEHHBIN — S HIT.

[lepeuenpb IUIIEH3MOHHOTO MTporpaMmHoro obecriedenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocraBKy KoMIbIOTepHOH TexHUKM»), MicrosoftOffice 2007
ProfessionalPlus  (MicrosoftOpenLicense 46431107 ot 22.01.2010),CorelDRAWGraphicsSuiteX5
(JoroBop Ne559-06/10 ot 15.06.2010 «Ha moctaBky mporpaMmHoro obecreueHus»), Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1, antuBHpycHOE HpOrpaMMHOE OOeCICUEHHE:
KasperskyEndpointSecurity(lorosop ~ Ne JI810(223)-12/17  or  11.12.17), 7-zip  (cBOOOAHO
pacnpoctpansiemoe I10), FoxitReader (cobGomno pacmpoctpansiemoe I10), FoxitReader (cBoGogHO
pacnpoctpansiemoe [10), SeaMonkey (cBoGomno pacnpoctpansemoe I[10), Chromium (cBobomHO
pactpoctpansiemoe [10), JavaRuntimeEnvironment (cBo6omHo pacnpoctpansemoe [10), doPDF
(cBoOomHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBobomno pacmpoctpansemoe I10), XnView(cBoboauo pacmpoctpansemoe [10), K-
LiteCodecPack (cBoboamo pacmpoctpansiemoe I10), FARManager (ceo6oaH0 pactipoctpansemoe I10).

52 nocaoounvix mecma
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OcHaneHHOCTh: MylbTUMEIUIHBIN MPOEKTOp — | IIT., MPOEKIMOHHAS anmaparypa: UCTOYHUK
6ecniepeboitHoro nuranus — 1., skpan — | mr., HOyTOyK — 1 mT., (BO3SMOXHOCTh JOCTyNa K CETH
«aTepHeTY), CTOMKAa MOOMIIBHAS — 1 MIT., CTYN A CTYAGHTOB — 52 WIT., Kpecio npenojasareis — | mr.,
CTOJN — 26 IIT., IEPEHOCHAsE HACTOJIbHAsI TpUOyHa — 1 IIT., TOCKa HACTEHHas: MarHUTHO-MapKepHas —
1 mit., IuIakat B paMKe HaCTEHHBIN — O IT.

[Tepedens JUIIEH3MOHHOTO TIporpaMMHOTo obecniedeHus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 or 30.09.2013 «Ha mocraBky KoMmbIOTEpHOH TexHuku»), MicrosoftOffice 2007
ProfessionalPlus (MicrosoftOpenLicense 46431107 ot 22.01.2010),CorelDRAWGraphicsSuiteX5
(JdoroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky mporpaMMHoro obecredenus»), Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1, antuBupycHOE HpOrpaMMHOE OOeCICUCHHE:
KasperskyEndpointSecurity(Jlorosop ~ Ne JI810(223)-12/17  or  11.12.17), 7-zip  (cBOOOAHO
pacrpoctpansiemoe I10), FoxitReader (cBoGomno pacnpoctpansemoe I10), FoxitReader (cBoGomaHO
pacrpoctpansiemoe I10), SeaMonkey (cBobomno pacnpoctpansemoe I10), Chromium (cBoGomaHO
pacnpoctpansiemoe I10), JavaRuntimeEnvironment (cBoboano pacmpocrpansiemoe I10), doPDF
(cBoOOaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacmpocTpaHsiemMoe
I10), Inkscape (cBobomno pacmpoctpansiemoe I10), XnView(cBoboano pacnpoctpansemoe I10), K-
LiteCodecPack (cBo6oano pacnpoctpansiemoe I10), FARManager (cBoboaHo pacrpoctpansemoe I10).

30 nocaoounwvix mecm

OcHnatenHocTb: CTOJI ayAUTOPHBIHN - 16 WIT., CTyN ayauTOopHBIA — 30 1IT., Kpecio MpernoaaBaTeis
— 1 mT., Tocka MarHUTHO-MapkepHas — | IIT., MEpeHOCHas HAacToJbHas TpuOyHa — lmT., pamka c
IJIaKaToM — 4 MIT., IepeKaTHass MyJIbTUMeuiHas ycTtaHoBKa (HOYTOyK Acer Aspire7720 (Intel(R) Core
(TM)2 Duo CPU T7700 2.40GHz 2 TIb); wmbiubs mnpoBoaHas GeniusLaser; mpoextop DLP
TexasInstruments VLT-XD600LP; croiika nepenBruxHas METaUINYECKass MHOTOSPYCHAs).

[Tepeyenp nuIEH3MOHHOTO MporpamMmHoro obtecneuenus: MicrosoftWindowsPro 7 RUS
(Koutpakr Ne 0372100009514000092-0003177-01 ot 02.09.201), MicrosoftOfficeStd 2007 RUS
(KonTpakt Ne 0372100009514000092-0003177-01 ot 09.10.2014), MicrosoftOpenLicense 46082032 ot
30.10.2009, AmntuBupycHoe mnporpammHoe obOecneuenune KasperskyEndpointSecurity (Joroop Ne
J810(223)-12/17 ot 11.12.17), 7-zip (cBobomuo pacmpoctpansiemoe [10O), FoxitReader (cBoGomHO
pacnpoctpansemoe [10), SeaMonkey (cBoOomno pacnpoctpansemoe I[10), Chromium (cBo6OIHO
pacmpoctpansiemoe [10), Java 8 RuntimeEnvironment (cBo6omno pacmpoctpansiemoe [10), doPDF
(cBoboaHO pacnpoctpansemoe 110), GNU ImageManipulationProgram (cBoboaHO pacmpocTpaHseMoe
I10), Inkscape (cBobomHo pacmpoctpansemoe [10), XnView (cBoGomno pacmpoctpansiemoe I10), K-
LiteCodecPack (cBo6oauo pacnpoctpansiemoe [10), FAR Manager(cBo6oaH0 pacnpoctpansiemoe [10).

AyIuTOpPHH 1JIsl NPOBEAeHU JIa0OPATOPHBIX 3aHATHI

16 nocadounvix mecm

OcCHaIeHHOCTh: CTOJI JJabopaTOpHBIN ¢ meperopoakoi (1,8 M) — 4 mT., CTON JTaOOPATOPHBIA ISt
npenogaBatens — 1 wT., mkad BHITKHON — 3 mT., mkad gadbopatopHbli — 4 MT., J0CKa MarHUTHO-
MapKepHasi TiepeIBIKHasi — | MmT., KOMIOBIOTEpHOE Kpeclio Ha poimkax — 18 mr., cTton-moiika - 1 mrT.,
pamKa c miakatom — 4 mr.

16 nocadounvix mecm

OcHamieHHOCTb: ¢ToJ JabopaTopHbIi ¢ neperopoakoi (1,8 M) — 4 mr., cTon 1abOpaTOPHBINA A
npernonasatens — 1 mrT., mkad 1adopaTopHbId — 4 IIT., TOCKa MarHUTHO-MapKepHas nepeaBukHas — 1
IIT., KOMIIBIOTEPHOE KPECJIO HAa poiuKax — 18 mr., paMka ¢ rmiakatom — 4 mirT.

16 nocadounvix mecm

OcHaleHHOCTh: CTOJI JabopaTopHbIi ¢ meperopoakoi (1,8 M) — 3 mT., cTON J1abGOPaTOPHBINA ¢
nieperopoakoit (0,9 M) — 2 mT., cToN JabOpaTOPHBIN I MpenoaaBaress — | mT., mkad BHITSHKHON - 2
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mT., mKag sadopatopHslii — 1 mT., JOCKa MarHUTHO-MapKepHasi MepeaBukKHasi — 1 IIT., KOMIIbIOTEPHOE
Kpecio Ha posiukax — 18 mrT., crosi-Moiika — 1 1T., pamMKa ¢ IulakatoM — 4 MIT., akBaJuCTHILIATOp AD-
25MO — 1 mir.

16 nocadounvix mecm

OcHaleHHOCTh: cToN JabopartopHelil ¢ neperopoakoit (1,8 M) — 4 mr., cron 1abopaTopHbIA s
npenoaaBatens — 1 mT., mkad BHITSDKHOW — 3 mT., mkad J1abopaTopHbId — 4 IMT., TOCKa MarHUTHO-
MapKepHas nepeABukHas — 1 IMT., KOMIOBIOTEPHOE KPECIO Ha posiukax — 18 miT., cToyi-mMoiika - 1 mrT.,
pamka c miakatom — 4 mr.

16 nocadounwvix mecm

OcHalmeHHOCTh: cToN JabopaTtopHelil ¢ neperopoakoit (1,8 M) — 4 mr., cron mabopaTopHbI s
npernonasatenss — 1 mT., mkad BHITHKHOW — 2 mIT., mKad gab0opaTOpHbIM — 4 MmMT., T0CKa MarHUTHO-
MapKepHasi epeaBrKHas — 1 IIT., KOMIBIOTEPHOE Kpecio Ha posmkax — 18 mir., cron-moiika - 1 mrT.,
paMKa ¢ riakaTtoM — 4 miT.

16 nocaoounwvix mecm

OcHaleHHOCTb: cToM JabopaTtopHblil ¢ neperopoakoit (1,8 M) — 4 mwt., cron 1abopaTopHbI s
npenogaBatens — 1 wmT., mkad BHITHKHON — 3 miT., mkad madboparopHbii — 4 MmT., JOCKa MarHUTHO-
MapKepHas nepeABMKHas — 1 MIT., KOMIBIOTEPHOE Kpecyio Ha poyinkax — 18 mT., croia-moiika — 1 mrT.,
paMKa ¢ IIakaToM — 2 miT.

8.2. IlomereHue AJ151 CAMOCTOSITEILHOM PadoThI

1. OcHamieHHOCTh TOMEIIEHUs JISI CaMOCTOSITeNbHOM padoThl: 13 mocagounbix mect. Ctynm —
25 mT., CTON — 2 WT., CTOJX KOMOBIOTEpHBIA — 13 mT., mKkad — 2 mr., JOCKa ayJUTOpHAsT MapKepHas —
1wr., APM yueGnoe IIK (MonuTOp + cuctemusiii 610k) — 14 mt. octyn x cetu «MHTepHET», B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEpCUTETA.

[lepeueHs NUIIEH3MOHHOTO TporpaMMHOro obecmeueHusi: Microsoft Windows 7 Professional,;
Microsoft Office 2007 Professional Plus, anTuBHpycHOe mporpamMmmHoe obecredeHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe I10), Foxit Reader (cBoGomHO
pacrpoctpansiemoe I10), SeaMonkey (cBobomno pacnpoctpansemoe I[10), Chromium (cBobGomaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBobomHo pacmpoctpansiemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoHO pacripocTpaHsiemMoe
I10), Inkscape (cBoGoaHo pacmpoctpansiemoe I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite
Codec Pack (ceoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oH0 pactipoctpansiemoe I10).

2. OcHaIIEeHHOCTh TMOMEIEHHs Il CaMOCTOSTeNTbHON paboThl: 17 mocago4yHbIx MecT. Jlocka amns
nuchbmMa Mapkepom — 1 mT., paboune MecTta cTyneHTOB, obopynoBanuble IIK ¢ moctymom B ceTh
VYuusepcurera — 17 mt., MynbTuMeauidHbld npoektop — 1 mT., APM mnpenogaBarens ans paGoTsl ¢
MyJabTHEMeIMA — | mT. (CHCTEMHBIH OJIOK, MOHUTOPBI — 2 mT.), cTol — 18 mrT., cryn — 18 mT. docTyn k
cetn «IHTEpHETY, B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCHTETA.

[lepedeHpr JUIEH3MOHHOTO MporpaMMHOro obecredeHusi: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, antuBupycHOe
nporpammHoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGomuo pacnpoctpansemoe I10),
Foxit Reader (cBoGomno pacmpoctpansiemoe I10), SeaMonkey (cBo6oaHo pacmpoctpansemoe [10),
Chromium  (cBobogno pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomHO
pactpoctpansiemoe [10), doPDF (cBob6omHo pactpoctpansemoe [10), GNU Image Manipulation Program
(cBoboaHO pacmpoctpansemoe T10), Inkscape (cBob6omuo pacmpoctpansemoe I10), XnView (cBo6oaHO
pacmpoctpansiemoe I10), K-Lite Codec Pack (cBobomno pacmpocrpansemoe I10), FAR Manager
(cBoGomHO pacmpoctpansemoe [10).

8.3. IlomeeHust 1J1s1 XpaHEeHUS ¥ NMPOPUIAKTHIECKOT0 00CTYyKUBAHUS 000PY10BAHUSA
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1. lenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHUN U CpeAcTB 00ydeHus (YueOHsbIit meHtp Nel):

OcHallleHHOCTb: MEPCOHAIbHBIA KOMIBIOTEp - 2 WT. (AocTyn K cetu «MHTepHEeT»), MOHUTOp -
4 mT., CEeTEeBOW HAKOMUTENIb - | IIT., WCTOYHUK OecnepeOOMHOro NHUTaHWsS - 2 IIT., TEJIEBU30P
iasMeHHblid Panasonic - 1 mT., Touka Wi-Fi - 1 mT., massibHas craHiust - 2 MmT., Apeib - 5 MIT.,
nepdopartop - 3 mT., HaOOp MHCTPYMEHTa - 4 MIT., TeCTEp KOMIBIOTEPHOH ceTu - 3 ImT., OaJUIoH CO
CKaThIM Ta30M - | IIT., acTa TEIUIONPOBOIHAS - | MIT., MbUIECOC - | IIT., paAMOCTAHIUS - 2 IIT., CTOJ —
4 mrt., TyMOa Ha KoJIeCHKax - | IT., MOJCTaBKa Ha KoJiecukax - 1 mrT., mKad - 5 mT., Kpecio - 2 mT.,
nectauna Alve - 1 .

[lepeuens IHUICH3HOHHOTO mporpammuoro obecneuenus: MicrosoftWindows 7 Professional
(JTunensuonnoe cornamrenue MicrosoftOpenLicense 60799400 ot 20.08.2012), MicrosoftOffice 2010
ProfessionalPlus (JIuuensuonnoe cornamenue MicrosoftOpenLicense 60799400 or 20.08.2012),
aHTUBHPYCHOE mporpammuoe obecrieucnue: KasperskyEndpointSecurity (Jorosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBoboxaHo pacmnpoctpansiemoe [10), FoxitReader (cBoboato pacrnpoctpansemoe 110),
FoxitReader (cBobomno pacnpoctpansemoe I10), SeaMonkey (cBobomuo pacmpocrpansiemoe I10),
Chromium (cBo6oano pacnpoctpansiemoe I10), JavaRuntimeEnvironment (cBo6oaHO0 pacmpocTpaHsemMoe
I10), doPDF (cBobGomuo pacopoctpansiemoe [10), GNUImageManipulationProgram (cBoGoHO
pacnpoctpansiemoe I10), Inkscape (cBobomno pacmnpoctpansemoe I10), XnView (cBo6oaHO
pacmpoctpansiemoe [10), K-LiteCodecPack (cBoboano pacnpocrpansemoe I10), FARManager
(cBoOoaHO pacmpoctpansemoe [10).

2. llenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA U CpeaCcTB 00yueHus (YueOHbIi rieHTp No2):

OcHameHHoCTh: CTON - 5 MWT., CTyad - 2 WT., Kpeciao - 2 mr., mKad - 2 ImT., MepcoOHATbHBIN
KommbioTep - 2 mr. (moctyn k cetu «MHTepHer»), mMoHuTop - 2 mT., MOV - 1 mT., Tectep
KOMITBIOTEPHOH ceTH - 1 ImIT., GaJuTOH CO CXKATHIM Ta30M - | HIT., ITypymoBepT - 1 mT.

[lepeueHb JMIIEH3HOHHOTO TporpaMmHoro obecneuenus:: MicrosoftWindows 7 Professional
(JTuensuonnoe cormamrenune MicrosoftOpenLicense 60799400 ot 20.08.2012), MicrosoftOffice 2010
ProfessionalPlus (JIuniensuonnoe cormamenne MicrosoftOpenLicense 60799400 ot 20.08.2012),
aHTUBHPYCHOE Mporpammuoe obecrieucnue: KasperskyEndpointSecurity (Torosop Ne JI810(223)-12/17
ot 11.12.17), 7-zip (cBoboamo pacmnpoctpansiemoe [10), FoxitReader (cBoboato pacrnpoctpansemoe [10),
FoxitReader (cBobGomuo pacmnpoctpansemoe I[10), SeaMonkey (cBoGomno pacmpoctpansemoe [10),
Chromium (cBo6oaH0 pactpoctpansemoe [10), JavaRuntimeEnvironment (cBob6oHO pacrpocTpaHseMoe
I10), doPDF (cBobomHo pacnpoctpansiemoe [10), GNUImageManipulationProgram (cBo6oHO
pacnpoctpansiemoe [10), Inkscape (cBobomno pacmpocrpansemoe I10), XnView (cBoGogHO
pactpoctpansiemoe [10), K-LiteCodecPack (cBoGomno pacnpoctpansemoe I10), FARManager
(cBo6oaHO pacnpoctpansemoe 110).

3. LlenTp HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTUN U cpeAcTB 00yueHus (MHKeHepHbIil Kopiyc):

OcHaleHHOCTh: CTON - 2 IIT., CTyd - 4 mT., kpecno - 1 wmT., mKad - 2 MT., NEPCOHAIbHBIN
koMmmeroTep - 1 mr. (moctyn k cetn «MHTepHET»), BeO-kamepa Logitech HD C510 - 1 mr., kKoJoHKH
Logitech - 1 ., Tectep komnproTepHO# ceTr - 1 wT., Apenb - 1 mr., TenedoH - 1 mr., Habop PYUHBIX
MHCTPYMEHTOB - | mIT.

[lepeueHp JHMIIEH3MOHHOTO IMporpaMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHMpycHOe mporpammuoe obOecrieueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacmpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBobomno pacmpoctpansemoe I10), Chromium (cBobGomaHO
pacmpoctpansiemoe I10), Java Runtime Environment (cBobomno pacmpoctpansemoe I10), doPDF
(cBoboaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacrpocTpaHsieMoe
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I10), Inkscape (cBoboaHo pacmpoctpansemoe I10), XnView (cBoboaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pactpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).
8.4. JIunieH3MOHHOE MPOrpaMMHoe ofecrevyeHne

1. Microsoft Windows 7 Professional
2. Microsoft Windows 8 Professional
3. Microsoft Office 2007 Professional Plus
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