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Pabouast nporpamMma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

- @enepallbHBIM TOCYAApPCTBEHHBIM OOpa30BaTEbHBIM CTAHAAPTOM BBICHIETO
oOpa3oBaHusi — OakamaBpuaT 10 HampaBiaeHutro noarotoBku  08.03.01
«CTpOUTENBCTBOY, YTBEPKIAEHHBIN MpukazoM MunoOpuayku Poccum Ne 481 ot 31
Mmas 2017 r., 3apeructpupoBannbii B Muntocre Poccun 23 wmrons 2017 ropma, per.
Homep 47139;

- y4eOHBIM TIJIaHOM (OYHOM, 0YHO-3a09HON (opM OOyUCHHMS) TIO HATIPABJICHHUIO
08.03.01 CrpoutenscTBO.

Pabouast mporpamMmma AUCIUIUIMHBI BKIIIOYAET B C€0Sl OLICHOYHBIE MaTepHalIbl
JUTSL IPOBEACHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluu
no auciuiuinHe (.6 @OHI OLEHOYHBIX CPEACTB [JIsi MPOBEACHUS TEKYIEro
KOHTPOJISL YCIIEBAEMOCTH, TMPOMEKYTOYHOM AaTTECTalMd [0 MTOraM OCBOEHUS
JUCIUTIIIAHBI )

Astop Ky3pmuHa Onbsra BadeciaBoBHA, KaHIWAAT XUMUYECKUX HAVK, JOIEHT
Kadeapsl TPDAHCIIOPTHO-YHEPTETUYECKHUX CUCTEM

(vkazamv QHO, yuenyro cmenens, yueHoe 36anue uiu Q0IAICHOCHb)

IIporpamMmma omoOpeHa Ha 3acemaHuu Kadeapbl TPAHCIOPTHO-DHEPIETUUSCKUX
cucteM (mmpotokona Ne 8 ot 12.04.2025r).




1. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0yYeHUS MO UCIHMIUIMHE,
COOTHECEHHBIX ¢ IUIAHHUPYEMBIMH pPe3yJibTATaAMH OCBOCHHUSI 00pa30BaTeJbHOM
nporpammabl (Llesiu ocBoeHUs TUCHMILIIMHBI)

1.1. leasaMu OCBOCHMS JUCIUILIMHBI « XUMHUSD SIBJISIOTCS:
- (hopMupoBaHUE HAYYHOTO COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PCHHUS H
MBIIJICHUS;
- OBJIaJicHUE 0a30BBIMH 3HAHMUSIMU B O0JACTH TEOPUM XUMHUYECKHX IMPOILECCOB U
CHUCTEM, a TaK)KE€ METOJI0B UX aHaJIU3a.

3ajlauaMy OCBOCHUS JUCLIUILIMHBI « X MUMHUS» SBJISFOTCS:
— WU3YYUTb OCHOBHBIE XHWMHYECKHUE SIBJICHHUS, OBJIAQIECTh (PYyHIaMEHTaIbHBIMU
MOHATHUSIMH, 3aKOHAMH U TEOPUSIMHU KJIACCUUYECKOW U COBPEMEHHON XUMHUH;
— O3HAKOMHUTBCA C HAYYHOM amnmapaTypol U METOAaMU XMMHUYECKOTO UCCIIEA0BAHMUS,
MIPHUOOPECTH HABBIKK IMPOBEICHUS XUMHUYECKOTO IKCIIEPUMEHTA,;
— HAYYUTBHCSI BBIACISTH XUMHUUYECKOE COJIepKaHhe B MPOPECCHOHANBHBIX 3aJadax
Oynyuiei JesTeIbHOCTH;
— OBJIQJIETh METOJIaMU pellIeHUs MPOo(PecCHOHATBHBIX 3a/a4.

1.2.  Ob6mactu  npodeccuoHaNbHOW  JEATENbHOCTH  H(WiM)  chepsl
NpO(QECCUOHAIBHON ~ AESATENbHOCTH, B  KOTOPBIX  BBITYCKHHUKH, OCBOHUBIIHE
porpamMmy, MOT'yT OCYIIECTBISATh TPOPECCHOHATBHYIO AEATENBHOCTD:

16 CrpoutenbCTBO U KWIMIHO-KOMMYHAJIBHOE XO34HCTBO (B cdepe
WH)XCHEPHBIX W3bICKAHUM Ui CTPOMTENbCTBA, B cdepe MNPOEKTUPOBAHMI,
CTPOMUTENLCTBA U OCHAILEHUSI OOBEKTOB KAUTAIBHOIO CTPOUTENHCTBA U KUJIHIIHO-
KOMMYHAJIbHOTO XO35IHCTBA, B c(epe TEXHUUECKOM JKCIUTyaTallud, PEMOHTA,
JEMOHTaXa M PEKOHCTPYKUUHU 3JaHUM, COOpY>KEHUH, OOBEKTOB >KUJIMILIHO-
KOMMYHAJIBHOTO XO35MCTBa, B cepe MPOU3BOJICTBA U MPUMEHEHUS CTPOUTEIbHBIX
MaTepHualoB, U3IETUN U KOHCTPYKIIH).



1.3. K 0oCHOBHBIM 3agadyaM M3Yy4YCHHUA JUCHHUIINIMHBI OTHOCHUTCA IIOATIOTOBKA

oOydJaromuxcsi K BBINOJHEHUIO TPYIOBBIX (PYHKIMA B COOTBETCTBUU C
npodeccHoHATbHBIMY CTaHAAPTAMHU:

TpynoBsle QyHKITHH
KOJl Hanmenosanne YpoBeHb HaNMECHOBAHHUE KOJZ YpoBeHb
CTaHJapTa KBaTM(UKAIUU KBaM(pUKAIUU
16.025 CIIEIMAJIMCT I10 OPTAHU3ALIMM CTPOUTEJIbLCTBA
[ToaroroBka K MPOU3BOACTBY 6
OTJIENILHBIX DTAIIOB B/01.6
CTPOHTENBHBIX paboT
YipasneHre Npou3BOACTBOM 6
Opraamnzanus
OTAETHHBIX ITAIOB
TpOU3BOCTEA CTPOHTENBHBIX paboT B/02.6
B OTZEJBHBIX ITAIOB 6
CTPOUTENBHBIX PadoOT
CrpoutenbHbIi KOHTPOJIb 6
MIPOM3BOJICTBA OTJEIBHBIX B/03.6
3TaNOB CTPOUTENILHBIX paboT
Craaya v mpreMKa BBITTOJTHEHHBIX 6
OTJIENIBHBIX JTANoB B/04.6
CTPOUTENBHBIX paboT
16.032 CIIEHUAJIMCT B OBJIACTU ITPOU3BOJCTBEHHO-TEXHUYECKOI'O 1
TEXHOJIOI'MYECKOI'O OBECINEYEHN S CTPOUTEJIBHOI'O TTPOM3BOJCTBA
Opranuzanus paboT u BxonHoit KOHTPOIIB U 6
PYKOBOZICTBO paboTamu COTJIaCOBAHME C 3aKa3YNKOM
C 0 OPraHU3aIHOHHO- 6 HPOEKTHOH U pabodeit C/01.6
TEXHOJIOTMIECKOMY 1 JIOKyMEHTaIIUU TI0 00BEKTY
TEXHUIECKOMY CTPOMTENBCTBA
o0ecreueHHIo
[TrannpoBaHue U KOHTPOJIb 6
CTPOUTENBHOTO
BBITIOJIHEHHS Pa3pabOTKH U
MPOU3BOJICTBA B
o BEJICHUS] OPraHU3alMOHHO- C/02.6
CTPOUTENHEHON N
TEXHOJIOTHUECKOH 1
OpTaHM3aIN .
WCTIOJIHUTENBHOM JOKYMEHTaIUN
CTPOUTENBEHON OpraHU3aluH
[TrannpoBaHue U KOHTPOJIb 6
paboT, BBITOTHIEMBIX
CyOnOPSTHBIME U C/03.6
CHeUaTN3UPOBAaHHBIMHU
CTPOUTENBHBIMHI OPTaHU3ALMSIMA
1.4. Komnereniuu oOywaroierocs, (GpopmMupyembie B pe3yibTaTe OCBOCHUS
TUACHUTUIAHBI
HaumenoBanue | Koa u HaumenoBanue | Kox u HaumenoBanue | Ilepedyenn miiaHmpyembix
KaTeropuu KOMl'leTel-llll/lﬁ HHIAUKATOpAa pe3yjibTaToB Oﬁy‘leH]{lﬂ
(rpynnsi) AOCTHKEHHU S
KOMIIeTEeHIINii KOMIICTCHIIUU
OIIK-1. Cmocoben | OITK-1.1 Ha ypo6He 3HAHUIL:
pemarb 3a1auu | JleMOHCTpUpyeT 3HaHUE | 3HaTh OCHOBHBIC 3aKOHBI
npodeccuoHanbHOM OCHOBHBIX 3aKOHOB | MaTEMaTHYECKHUX u
JACATCIIbPHOCTHU Ha | MaTEMAaTUYCCKHUX H | €CTECTBCHHBIX HayK,
OCHOBE €CTECTBEHHBIX HAYK, | HEOOXOIUMBIX JUIS




HCIIOJIB30BaHUA

TECOPCTUUCCKUX n
MMPAKTUYCCKUX OCHOB
€CTCCTBCHHBIX u

TCXHUYCCKHUX HAYK, a
TaKXeE
MAaTEMaTH4YICCKOI'O
arrapara

HEOOXOIUMBIX
peLICHHS
3a1a4
npodeCCHOHATBHOR
JEATENLHOCTH

hiae:
THUIIOBBIX

peUiCHUd THIIOBBIX 3a1a4

npo¢eCCHOHAIBHON

JIEATCIIBHOCTH, a HMCHHO,
OCHOBHEIC MOJIOKECHUS
COBPEMEHHOM TEOpUHU
CTpOECHUS aTtoma,
XUMHYECKOM CBSI3H,
SHEPreTUKU U KUHETUKHU
XUMHYECKHUX peakuuid,
XUMHUYECKOTO PABHOBECHS,
TEOpPUH pPacTBOpOB,
AJIEKTPOXUMHH, a TaKke
OCHOBHEIC COCIMHCHMUS
3JIEMCHTOB, 170.9
KJIACCU(PUKAITUIO "
XUMHUUYECKHE MPEBPAILICHUS;
HA YPOBHEe YMEeHUIL.

yMEThb HCI0JIb30BaTh
3HaHWUS OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX u
€CTECTBEHHBIX HayK A
pereHus CTaHIApTHBIX
3a1ay B oOactu
SKCIUTyaTalMyd 3JaHHl U
COOpPY>XEHHI, a HUMEHHO,
ONpPENETsATh  XUMUUYECKHE
CBOMCTBa DJIEMEHTOB M UX
COCIUHCHUH no

nonoxkenuto B IICDO, mx
BIUSHUE  HA  CUCTEMY,
HaIpaBJIEHUE XUMHUYECKHX
B3aHMOJICHCTBHIA,
KHCIIOTHO-OCHOBHOM
Xapakrtep CpeJibl,
BO3MO>KHBIE no0OYHbIE
IpoLecchl  (KOPPO3UOHHbBIE
U JIp.) U TpeAcKa3blBaTh UX
BIIUSTHUE Ha
TEXHOJIOTUYECKHI IpoLecC,
OKpYXalollylo Ccpery U
4eJI0BEKa, npeiaraTb
CIIOCOOBI 3aIIUTHI OT HUX, a
TaK¥Ke MIPUTOTABIINBATH
pacTBOpPHI HYXKHOU
KOHLIEHTpaluu "
OTpeNesiTh €€  JIFOOBIM
JOCTYITHBIM METOJIOM
(TUTpOBaHME, C MOMOUIBIO
apeoMeTpa u T.1.),
m3mepiaTe  pH  BOIHBIX
pacTBOPOB dJIEKTPOJIUTOB;
HA YPOBHEe HABbIKOS.




BJIAJICTH cxeMmoit "
MOCJIEAOBATEIbHOCTHIO
MIPUMEHEHHUS OCHOBHBIX

3aKOHOB MAaTEMaTHYECKUX
U €CTECTBEHHBIX HAyK s
peanuzauuu MIPOEKTHBIX
perieHuit B obnactu
MIPOEKTUPOBAHUS u
SKCIUTyaTalMyd 3JaHUi U
COOpYXEHHI, a HWMEHHO,
METOaMHU pacuera
KUHETHYECKUX u
TEPMOJUHAMHYECKHUX
XapaKTEPUCTHK
XUMHUYECKUX
pacuera KOHILICHTpaLUi
pacTBOPOB U KOJHMYECTB
pearupyomux u
o0pa3ylonmxcs  BEIIECTB
o XUMHUUECKOMY
YPaBHEHUIO, pacuera
[OKa3areisi  KUCIOTHOCTU
cpenbl, pacuera OJC wu
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJbHBIX
IIOTEHIMAJIOB PEAKIUI

peakuuii,

OIIK-1.2  Hcnonb3yet
3HaHUS OCHOBHBIX
3aKOHOB

MaTeMaTUYeCKUX u

CCTCCTBCHHBIX HAYK JJIA
pemieHus CTaHAAPTHBIX

3amay B oOiactu
MPOMBIIIJICHHOTO u
IpaxaaHCKOTO
CTPOUTEIIbCTBA

HA YPOBHe 3HAHUIL:

3HATh METOJBI
MaTeMaTHYECKOTO aHaIn3a
Y MOJICTTMPOBAHUS JIJIs
pEIIeHUsT CTaHJIAPTHBIX
3a7a4 B 00J1acTu
MIPOMBIIIIJICHHOTO U

IPaKJaHCKOTO
CTPOUTENBCTBA

HA YPOBHe YMEeHUIL.

YMETh HCIOIb30BaTh
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX
JOUCIHUITIINH B
npodeccHoHaANBHOMI
JACATCIBHOCTH, TPUMCHATH
METOAbl MAaTEMaTHYSCKOIO
aHaIM3a U MOJCIUPOBAHUS
TEOPETHUYECKUX u
SKCIICPUMCHTAJIBHBIX
HCCIIeIOBaHUM

HA YPO6HE HABLIKOG.
BJI1aACTh HAaBBIKAMH
pemICHUA CTaHAAPTHBIX
3aga4 TCOpeTI/I‘{CCKOI‘/’I
MCXaHWKHU C IPUMCHCHUEM




CCTGCTBCHHOHay‘-IHbIX nu

00IIIEeNH)KEHEPHBIX 3HAHUH,
METOA0OB MAaTECMATHUYCCKOT' O
aHaJIM3a U MOJICTUPOBAHUS

OIIK-1.3  ®opmupyer
cxemy u
II0CJIEI0BATEIBHOCTh

MIPUMEHEHHUSI OCHOBHBIX
3aKOHOB
MaTeMaTUYeCKNX u
€CTECTBEHHBIX HAYK JJIA
peanu3auruy NPOEKTHBIX
pemieHuit B oOJacTu
MIPOEKTUPOBAHUS u
AKCIUTyaTalyy 3aHUN 1
COOPYKEHUM

HA YPOBHe 3HAHUU.
3HaTh BO3MOYKHBIE
HaIpaBJIECHUS XUMHUYECKUX
B3aHMOJICHCTBHIA,
KOHCTaHTBI PABHOBECHS
XUMHUYECKUX
IIPEBPALLCHU.

HA YPOBHE YMEHUIL:
YMETh UCIOJIb30BATh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUHUILINH AJIs

(hopMHUpPOBaAHUS CXEM U
MOCIIE0BATEIHbHOCTH
MIPUMEHEHHUSI OCHOBHBIX
3aKOHOB MaTeMaTUYECKUX
Y €CTECTBEHHBIX HAYK JIJIS
pealn3aiuy MPOeKTHHIX
penieHuit B 06Jactu
MPOEKTUPOBAHUS U
AKCIUTyaTaluu 3aHui 1
COOPYKEHUU

HA YPOBHe HABbIKOSB.
BIIAJIETh METO/IbI
MaTeMaTHUYeCKOro aHalln3a
1 MOJICTIMPOBAHUS JUISl 1St
peain3alnyy MPOeKTHHIX
penieHuit B obmactu
MIPOCKTUPOBAHUS U
SKCIUTyaTaluu 3/1aHuN U
COOPYKEHHI

2. Mecro nucuumiannbl B cTpykrype OIOII

Hucuumaa b1.J{(M).b.13 «Xumus» peanusyercss B pamkax 00s3aTeIbHON
yactu bioka 1 «Jlucuumiunsl (MOAyJis)» IporpaMMbl OakanaBpuara.

JucuuminHa npenojaaeTcss o0ydarmmmcs mo o4Ho ¢popme Bo 1-m cemectpe
¥ OYHO-3209HOU (hopMe — B 2-M CEMECTpE.

JucrummHa «XUMUS» SBISCTCS TPOMEXYTOYHBIM 3TarioM (OPMUPOBAHUS
komnereHuuit OITK-1 B npouecce ocBoenust OITOIT.

HucunminHa «XuMHSD)» OCHOBBIBAETCS HAa 3HAHUSAX, YMEHUAX WU HaBBIKAX,
MPUOOPETEHHBIX TPU W3YYEHWW AUCHUIUIMH: MartemaTtnka, ®u3nuka, U SBISETCS
NPEAUIECTBYIOMIEH i1 W3y4YeHWs AUCUUIUIMH: Teoperhueckas MEXaHHKa,
ComnpoTuBiieHHE MaTepUaloB, OJJIEKTPOTEXHUKA M OJIEKTPOHMKA, TexHuyeckas
MexaHuKa, ['ocynapcTBeHHass MUTOroBasi aTrTecTalus: MOJArOTOBKA K cAade M ciayda
rocyJapCTBEHHOTO 3K3aMEHa.




dopmoii MPOMEKYTOUHOU aTTeCTAllMU 3HAHUN OOy4aeMbIX MO O4YHOU dopme
oOyd4eHHs 3a4eT BO 1-M ceMecTpe U OYHO-3a09HOU (popMme 3a4eT B 2-M ceMecTpe.

3. O0beM TUCHUTIIHHBI
ouHas opma oOydeHHS:

Buj yyeOHo# paGoThl 0 IMCHHIIAHE Bcero B 3.e. n yacax Cemectp 1
B Yacax

OO0mast Tpy10éMKOCTh TUCIUTINHBI 2 3.e. -T2 ar.uac 72 ak.gac
Konmaxkmnas paboma - Ayoumopnule 3anamus 32 32
Jlexyuu 16 16
Jlabopamopnule 3ansimus 16 16
Cemunapsi, npakmuieckue 3aHamus - -
Koncynemayus - -
Camocmosamenvnasn paboma 40 40
KypcoBas padora (KypcoBoii IpoeKT) - -
Buja npoMe:xyTOYHOM aTTecCTALNHU 3ayer 3ayer
OYHO-3204Hasi popMa 00yUEHUSI:

Buj yuyeOHol padoThl 0 AUCHUILJIMHE Bcero B 3.e. u yacax Cemectp 2

B Yacax

Oo0mast Tpy10éMKOCTH TUCHUILTUHBI 2 3.6 272 aK.uac 72 aK.gac
Konmakmmuasn paboma - AyoumopHhoie 3anamus 18 18
Jlexyuu 8 8
Jlabopamophvie 3anamuist 10 10
Cemunapbi, npakmuieckue 3aHamMus - -
Koncynomayus - -
Camocmoamenvnaa paboma 54 54
KypcoBas padora (KypcoBoii IpoeKT) - -
Buja npoMe:xyTOYHOM aTTeCTALMU 3auer 3auer

4. Coagepxanue TUCHMILUIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3jaesiam)
AMCHUIUVIMHBI € YKa3aHUeM HX 00beMOB (B akajgeMHM4YeCKHX 4Yacax) U BH/IOB

Y4eOHBbIX 3aHATHH

4.1. Y4yeOHO-TEeMATHYECCKHUH IIJIAH

TpyaoeMKoCTh B Yacax

KonrakrtHas padora — Koz
HanMeHoBaHue TeM (pa3/1esioB) AynuropHas paboTa CaMOCTOSITENh HHHHKaTOp%
nabopaTopHbIE COMIHAPEI 1 Has paboTa plosTimEenn
JIEKIIHN NPAKTHIECKHE KOMIICTCHIIUA
3AHATHS AT

1. OCHOBHBIE MOHSTHUS Y 3aKOHBI OIIK-1.1,
xumui. [lepuoanueckas cucrema OIIK-1.2,
.. MenneneeBa. CtpoeHne 4 4 - OIIK-1.3
aTOMa U CTPOEHUE MOJIEKYII U
BCIIIECTBA.
2. XumMuyeckas TepMOJIMHAMUKA. OIIK-1.1,
XHUMHU4YEeCKass KHHETHKA. 4 4 OIIK-1.2,
Xumudeckoe U hazoBoe } OITK-1.3

paBHOBECHE.




3. O01mue cBOICTBAa PaCTBOPOB. OIIK-1.1,
JlucriepcHbI€ U KOJUIOWTHBIE 4 4 10 OIIK-1.2,
cucTeMbl. PacTBOpBI ) OITK-1.3
HERJIEKTPOJIUTOB U SJEKTPOIHUTOB.
4. OKHCIUTEIBHO- OIIK-1.1,
BOCCTAaHOBUTEJIbHbBIC PEAKIINH U 4 4 10 OIlIK-1.2,
3EKTPOXUMUUYECKHUE MPOIECCHI. i OITK-1.3
Koncynbranun - -
OIIK-1.1,
Kontposns (3auer) - - OIIK-1.2,
OIIK-1.3
HUTOIo 32 40
OuHo-3204Has popma 00yueHHs
TpyaoeMKoCTh B 4acax K
KonrakrtHas pabora — o
HaumenoBanme Tem (pa3eJioB) AynuropHas paboTa HHIAKATOpa
e— CaMOCT06HTeJ'IL 10 CTHIKCHUI
et | AOOPIOPHIC | pecgre |1 PO | KOMIICTEHIHH
3aHATUA
1. OcHOBHBIC NOHATHS U 3aKOHBI OIIK-1.1,
xuMud. [lepuoanueckas cuctema OIlK-1.2,
J.N. MenneneeBa. CtpoeHue 2 2 - 13 OIIK-1.3
aToMa M CTPOCHHUE MOJIEKYT 1
BEIIIeCTBA.
2. XumMuveckas TepMOJIMHAMUKA. OIIK-1.1,
XuMuyeckasi KHHETHKA. OIIK-1.2
2 2 - 13 ’
Xumuueckoe u (pazoBoe OIK-1.3
paBHOBECHE.
3. O61ue cBoicTBa pacTBOPOB. OIIK-1.1,
JlucriepcHbIe U KOJIJIOUTHBIE ) ) 14 OIlIK-1.2,
cucteMbl. PacTBopsI ) OITK-1.3
HE3JIEKTPOJIUTOB U AJIEKTPOIUTOB.
4.0KucIuTeNBHO- OIIK-1.1,
BOCCTAHOBUTEJIBHBIC PEAKITUU U ) 4 14 OIIK-1.2,
AIEKTPOXUMHUUYECKHUE MPOLECCHI. i OITK-1.3
Koncynbranuu - -
OIIK-1.1,
KonTpo:s (3auer) - - OIIK-1.2,
OIIK-1.3
HUTOIro 18 54

4.2. Conep:kanue JUCUUIJINHBI

Tema 1. OcHOBHbIC MOHATHSA M 3aKOHbI XuMuM. [lepuoanyeckas cucrema JI.H.
Menpeneesa. CTpoeHre aToMa M CTPOEHHME MOJIEKYJI U BelecTBA.




KBaHTOBO-MeXxaHnueckas Mozielib aToma. KopIycKyJIIpHO-BOJTHOBBIE CBOWMCTBA
yactull. KBaHTOBble uucna. ATomHasi opOuTanbs. PacnpeneneHue 3JIEKTPOHOB B
MHOT'OJIEKTPOHHBIX aromax. [IpunHnmn Ilaynu. [IpuHIMD HaMMeEHbLIEW SHEPIUM.
[TpaBuno Xynna. [Ipasuno Kneukosckoro. s-, -p,-d-u f-31eMeHTHI.

dopMmynMpoBKa Iepuogudyeckoro 3akoHa. CTpykTypa MNEepUOJUYECKOM
CUCTEMBI 3JIEMEHTOB. 3aKOHOMEPHOCTU U3MEHEHUS B MEPUOJIAX U IPyNIax aTOMHOIO
paanyca, SHEPTUM WOHU3ALHM, CPOJICTBA K JJIEKTPOHY, AJIEKTPOOTPULIATEIBLHOCTH,
METAJIUYHOCTH U HEMETAJUIMYHOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM
CIIOCOOHOCTH aTOMOB, KUCJIOTHO- OCHOBHOM MPUPOIbI OKCUIOB U THJIPOKCHUIOB.

CymHocTh 00pa3oBaHMsl XUMHUYECKOM CBSI3M. THIBI XUMHUYECKOH CBSI3U:
KOBaJICHTHAsi, MOHHAs M MeTaumueckas. [uOpuauzanus aToOMHBIX OpOuTaiei.
OcHoBHOE U BO30YXIEHHOE COCTOSTHUE aTOMOB. OCHOBHBIE THIBI THOPUIAU3ALIUU.
IIpocTpanCTBEHHOE PACIIOIOKEHUE ATOMOB B MOJIEKYJIAX.

Cunibl MEXKMOJIEKYJISIPHOTO B3auMoAencTBud. Bonopoanas cBsze. Cuibl Ban-
nep-Baanbca. JIOHOpHO-aKIIENTOPHOE B3aUMOJIEVICTBUE MOJIEKYIL.

Tema 2. Xumnuyeckasi TepMOAMHAMMKA. XUMHYECKAsA KHHeTHKA. XMMHUYECKOe U
(azoBoe paBHOBecue.

OHepreTvka M HalpaBi€HHUE XUMUYECKUX peakuuil. TeruioBod s3@dekt
XUMHUYECKUX peaknui. 3akoH l'ecca m ero cneactBus. IloHsTne crangapTHOU
SHTAJBNHUKM OOpa3oBaHUsA BellecTBa. Pacuer TemmoBoro »3@dexrta XUMHUUECKOMH
peakuuu. [lonstus cBoOomHoW sHepruu ['mO6Oca W SHTpONUH, WX CTaHAAPTHHIC
3HaueHus. CBOOOMHASI SHEPTUS KaK KPUTEPUN HANPABJICHUS] XUMUYECKUX PEAKIIUM.
Pacuer usmenenusi cCBOOOAHOM SHEPTUH B XUMUYECKUX PEAKITUSX.

KuHeTnka XMMHYECKMX peakuud W XuMHueckoe paBHoBecue. Ilonstue
CKOPOCTH XMMHUUYECKUX PEaKlil. 3aKOH JEUCTBYIOIIMX Macc. BiusHue TeMiieparypsl
Ha CKOpPOCTh XHMHUYECKHX peakiuil. YpaBHeHHEe AppeHuyca. XUMHUUYECKOE
paBHOBecue. IIpunumn Jle-Illatense — bpayHa m ero npuMeHeHue sl OLEHKHU
BIIMSIHUSL PA3JIMUHBIX (PAKTOPOB HA CMEIIICHUE XUMUYECKOTO PAaBHOBECHSI.

Tema 3. O0mme cBoiicTBa pacTBOpPoB. /lucnepcHbie M KOJJIOWAHbIE CHCTEMBbI.
PacTBOpbBI HEAJIEKTPOJIUTOB U NIEKTPOJIUTOB.

CaoiicTBa pactBopoB. Kiaccudukanus pacTBOpOB 1O CTENEHU AUCHEPCHOCTH.
CnocoObl  BBIp@KEHHUSI KOHIEHTpAllUM PacTBOPOB. PacTBOPBI 3JIEKTPOIUTOB H
HEIJIEKTPOJIUTOB.  DJEKTpoJuTHYecKass auccounanus. CuibHble U clla0ble
AJIEKTPOJIUTHI. 3akoH pa3BeacHus OctBaibaa. uccorumanus Boabsl. BogopoHbIi
noka3zaresnb (pH). Pacuér u skcnepumentansHoe onpenenenue pH. Teopust Kucinot u
ocHoBaHMi. IOHHO-0OMEHHBIE peakiuu B pacTBopax. [ uaponus coneir. OCHOBHBIC
THUIIBI THAPOJIN3A COJEH.

[ToHsiTHE O KECTKOCTU BOJBI, KOJMYECTBEHHASI XapPAKTEPUCTUKA KECTKOCTH BOJBI.
BpeMenHas M MOCTOSIHHAsE KECTKOCTh BOJABL. MeETOAbl YyCTPAaHEHUs KECTKOCTH.
Metonuka TIpOBENCHUA  OKCIEPUMEHTA yMATYECHUS  BOABI, HCIOJIb30BAHUE
peareHTHOro0 MEeTO/1a U IOHHOOOMEHHHUKOB JJIsl YMSITUCHHS BOJbI Ha MPOU3BOJICTBE
Tema 4. OKMCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIUN M JJIEKTPOXUMHYECKHUE
NMPOLECCh.
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OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKLMM:  ONPENEIICHUE,  CTEICHU
OKHUCJIEHUSI DJIEMEHTOB, COCTABICHHE YPAaBHEHUM peakuui, KiaacCU(pUKaIMS.
OCHOBHBIE OKHCIIUTEIN U BOCCTAHOBHUTEIH.

BoO3HUKHOBEHHE CKayka JJIEKTPOJHOrO NOTEHIMana. MeTalM4eckun u
BOJOPOAHBIA 35ieKTpoA. CTaHAAPTHBIA 3JEKTPOJHBIA TNOTEHLMAN, YpPaBHEHHE
Hepucra. Illkanma 2neKTpOAHBIX NOTEHUMANOB. | aJlbBAHMYECKUH  DIJIEMEHT.
DNEeKTPOABUKYLIas CHJIa TaJbBaHUYECKOTO YJIEMEHTA.

Koppo3usi, OCHOBHbIE BHJBI. XHMHYECKAs, JJIEKTPOXUMHUYECKAs KOPPO3u,
MeXaHU3Mbl. MeTOIbI 3aIMTHI OT KOPPO3UHU.

DNEeKTpoJIn3, aHOAHBIE M KAaTOAHBIC IIPOLIECCHI. DJIEKTPOJIM3 PACIUIABOB U
BOJHBIX PAaCTBOPOB NIEKTPOIUTOB. 3akoHbl Papaned. lIpakTuyeckoe npumMeHeHHe
AIEKTPOIIN3A.

5. VYdeOHo-MeTOoAMYecKoe o0ecleYeHHEe CAMOCTOATENbHON PadoThI
CTY/ICHTOB

CamocrosiTenbHass paboTa MPOBOAUTCS C LENbIO: CHUCTEMATH3alUuU H
3aKPEIUICHHUS] TOJYYEHHBIX TEOPETUYECKUX 3HAHUM W TPAKTUYECKUX YMEHHM
oOyJaromxcsi; yriayOJieHus W pacllUpeHUss TEOPETHYECKUX 3HAHWM CTYIEHTOB;
(GbopMHpPOBaHMS YMEHHI MCIOJIb30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO, YUEOHYIO M CHEIUANbHYIO JIUTEPATypPy; PA3BUTHS MO3HABATEIbHBIX
CHOCOOHOCTEM M aKTUBHOCTM  OOy4YalOIIMXCS:  TBOPYECKOW  HMHULMATHUBBI,
CaMOCTOSITENIBHOCTH, ~ OTBETCTBEHHOCTH,  OPTraHMW30BaHHOCTH;  (HOPMUPOBAHME
CaMOCTOSITEJIBHOCTH MBIIUICHNUS, CIOCOOHOCTEM K CaMOPAa3BUTHIO,
COBEpIICHCTBOBAHUIO M CaMOOpraHu3aiuu; (HOpMHpPOBaHUS MPOPECCHOHANBHBIX
KOMITETEHIINI; Pa3BUTHIO UCCIIEA0BATEIbCKUX YMEHUI CTYIEHTOB.

@®opMbI U BHUIIBI CAMOCTOSITEIBHONW pabOTHl CTYACHTOB: YTEHHE OCHOBHOW H
JOTIOJTHUTENBHONW JIMTEpaTyphl — CaMOCTOATENbHOE HW3YYEHUE Marepuana 1o
PEKOMEHTyEeMbIM JIMTEPATypPHBIM UCTOYHUKAM; padoTa ¢ OMOJIMOTEYHBIM KaTaJIoroM,
CaMOCTOSTENbHBIA MOA0OOpP HEOOXOAMMOW JHUTEepaTypbl; paboTa CO CJIOBAapeM,
CIOPAaBOYHHUKOM; TOUCK HeoOxogumoll uHopMaumu B ceTu VIHTepHeT;
KOHCIIEKTUPOBAHUE HUCTOYHHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTaBIICHHUE
AHHOTALIMKM K MPOYMUTAHHBIM JUTEPATYPHBIM HCTOYHHKAM; COCTABJICHUE PELICH3UN U
OT3BIBOB Ha IMPOYUTAHHBI MaTepHall; COCTaBIEHUWE 0030pa MyONHMKALUUK MO TEME;
cocTaBlieHMe U  pa3paboTKa TEPMHHOJOTHMYECKOrO  CJIOBaps; COCTaBJICHHE
XPOHOJIOTHUECKOW TaONuIlkl; cocTaBieHue Oubmuorpadun (OubamorpapuvecKoit
KapTOTEKH); MOATOTOBKA K pa3MYHbIM (QopMaM TeKyIIeH H IpOMEKYyTOUHOM
arrectauMu (K TECTUPOBAHMIO, KOHTPOJIBHOM paldoTe, 3adery); BBINOJIHEHHE
JOMAalTHUX KOHTPOJIBHBIX pPabOT; CaMOCTOSITEIbHOE BBIMIOJHEHUE MPAKTUYECKUX
3a/laHAi PENpPOAYKTUBHOTO THNA (OTBETHI HAa BOIPOCHI, 3aJa4H, TECTHI; BHIITOJIHEHUE
TBOPYECKUX 3aJ]aHUM).

TexHONorus OpraHu3ali CaMOCTOSATEILHOM Pab0Thl 00YYaIOIIMXCS BKIIOYAET
UCIIOJIb30BaHWE HMHMOPMALIMOHHBIX M MaTEPUAIbHO-TEXHUYECKUX  PECYPCOB
00pa30BaTENbHOTO YUPEKIEHUS: OUOIMOTEKY C YMTAIBHBIM 3aJI0M, KOMIIbIOTEPHBIE
KJIACChI C BO3MOXKHOCTBIO paboTrel B MHTepHer; ayautopuu (Kjacchl) st
KOHCYJIbTAIlIAOHHOM AESITENbHOCTH.
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Ilepen BbIMONHEHHEM OOYYAIOIIMMUCSA BHEAYJIUTOPHOM CaMOCTOSATEIbHON
paboThl TpenojaBaTesib MPOBOJUT KOHCYJIHTHUPOBAHHE IO BBHIMOJHEHHUIO 3aJaHMUs,
KOTOPBI BKJIIOYAET LEIb 3aJaHUs, €ro COJAEpXkKaHUs, CpPOKH BBIIOJIHEHMUS,
OpPUEHTHUPOBOYHBIA 00BEM pabOTHI, OCHOBHBIE TPEOOBaHUS K pe3yJibTaraM paboThl,
KpUTEPUU OLICHKM. Bo BpeMms BBIIIOJHEHHS OOyYarOMIMMHUCS BHEAyAUTOPHOM
CaMOCTOSITENIbHOM paOOTHI U MPU HEOOXOJUMOCTH MPENOaBATEb MOXKET IPOBOAUTD
WHJVBUTyJIbHBIE U TPYNIIOBbIE KOHCYJIbTALINH.

CamocTrosTenbHass paboTa MOXKET OCYLIECTBIATHCS HHIMBUIYAIBHO WIIN
rpynnamMu oOydaroluxcsi B 3aBUCUMOCTH OT 1LI€JiM, 00beMa, KOHKPETHON TEMAaTUKU
CaMOCTOSITENIbHOM pabOThl, YPOBHS CII0)KHOCTH, YPOBHSI YMEHUN 00y4YarOIIUXCSl.

KonTpone  camocTosiTennbHOM ~ pabOTBl  CTYJEHTOB  IpeNyCMaTpUBAaET:
COOTHECEHHE COAECPKAHMSI KOHTPOJIS € LEISIMU 00yUueHus; 00ObEKTUBHOCTh KOHTPOJIS;
BaJIMJHOCTh KOHTPOJIA (COOTBETCTBUE NPEIBSABISEMBIX 3aJaHUMl TOMy, UTO
MpEANojaraercss MpOBEPHUTH); U PepeHIHANNI0 KOHTPOIbHO-U3MEPUTEIbHBIX

MaTepUAJIOB.
@opMbl KOHTPOJISI CAMOCTOSITEILHOM pabOThI: MPOCMOTP U MPOBEpKa
BBIMIOJTHEHUSI ~ CaMOCTOATENIbHOM  paboThl  NIpemnojaBaTeieM;  OpraHHU3alus

CaMOITPOBEPKH, B3aUMOIIPOBEPKHU BBIMIOJIHEHHOTO 3aJlaHMsl B TPyIIe; OOCYXKICHUE
PE3yJIbTaTOB BBIMOJHEHHOW pabOThl HA 3aHATUU; MPOBEJICHUE MUCHMEHHOTO OIPOCa;
MPOBEJICHUE YCTHOTO OMpOCa; OpraHu3alus U MOPOBEACHUE HWHIUBUAYAIBHOTO
co0eceT0OBaHusI; OpraHu3allis 1 NpoBeieHne co0eceI0BaHus ¢ TPYIIIOi.

IlepeyeHbr BONPOCOB, OTBOAMMBIX HAa CaMOCTOSAITEJIbHOE OCBOCHHE
AUCUMILTHHBI, OPMBbI BHEAYAUTOPHOI CAMOCTOATEILHON padoThI

Haunmenosanue Tem Ilepeyenn BONPoCOB, OTBOAUMBIX HA DopmbI
(pa3jes10B) AMCHMILTHHBI CaMOCTOATEILHOE 0CBOCHHE BHeAYAHTOPHOU
CaMOCTOSITEILHOM
padoThbI
1. OcuoBublie nousTusi 1 | OIK-1 Pabota ¢
3aKOHBI XUMUH. 1. DleKTpoHHOE CTpOEHHE aTroMa MU CHUCTeMaTHKa | KOHCICKTOM
[Teproaudeckas CUCTEMA | XUMUYIECKUX DJIEMEHTOB. NeKIui, y1eOHoH,
JI.U. Menpeneena. 2. KBaHTOBO-MeXaHu4eckas Mojeb aroma. [lpunipun | METOAMHCCKON 1
CTpoeHHe aToMa 1 Maynu u npaBuno XyH/a. JIOTIONHHUTEILHOU
CTPOEHHUE MOJIEKYII U 3. CTpoeHrEe MHOTOIJIEKTPOHHBIX ATOMOB. zgzﬁfgwp ot
BELIECTBA. 4. Tubpuan3anys, BUIbL, TEOMETPHS MOJIEKYIL. TEOPETHIECKOrO
5. Bouczpo;:[HaH CBs3b.  JIOHOPHO-aKLENTOPHOE MaTepHaa,
B3aMMOJIEHCTBUE MOJIEKYJL. CHCTEMATH3AIHS
6.  KommiekcHsle — coenumHeHus.  KOMIUIEKCHI, | usyuenmoro

KOMILIEKCOOOpa3oBaTeNM,  JIMTAHIbBI,  3apsAll  H | Marepuaia.
KOOPJIMHALIMOHHOE YHCIIO KOMIUIEKCOB.

7. Metaimmdeckasi CBSI3b U MeTaJlJIbI.

8. XumHueckas CBA3b B TMOJYNPOBOJHUKAX U

JUDJIEKTPUKAX.
2. Xumudeckas OIIK-1 Pabora ¢
TepMOJUHAMHUKA. 1. Tlomstus «cucremayn, «daza», «KOMIIOHEHT». | KOHCIICKTOM
XuMmndeckasi KHHETHKA. | ['OMOreHHBbIE U reTeporeHHbIe peakuu (IIPUMEpHI) JIeKIHH, yIeOHO,

METOIUYECKOU U

XHUMHUYECKOE U (I)a3OBOC 2. AKTHBHEIC MOJICKYJIbI, SHCPI'Us daKTHBAILIUH.
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paBHOBECHE. 3. IlpyunHa 3aBHCHMOCTH CKOPOCTH XHMHYECKOH | JOTOJHHUTEIbHOM
peakiuu oT TemrepaTrypsl. YpaBHenne Bant-I'odda JTUTEPaTypoid,
4. Tlpumenenue ciencTBuii w3 3akoHa ['ecca mms | aHAIH3
pacyeTa SHTAIbIMI XUMHYECKUX PEaKIIMIA. TeopeTniecKkoro
5. YTo Takoe CTaHIapTHHIE YCIOBUA? Matepuaa,
6. DHTanbNMsI 00Pa30BAHUS CJIOKHOTO BEIIECTBA ;I;}C/izh;zzzaum
7. Karanmm3 wm karanmsaropel. MexaHu3M AeUCTBUS MaTepHaa.
KaTaJln3aTOPOB.
8. HeoOpatumbie 1 0OpaTUMbIe peakuuu (IPUMEpHI).
3. O6mue cBoiicTBa OIIK-1 Pa6ota ¢
pactBopoB. [lucniepcueie | 1. CpolicTBa  pacTBOpOB ACCOLMMPOBAHHBIX | KOHCICKTOM
Y KOJUTOUJHBIE CUCTEMBI. | DJIEKTPOJIUTOB. AKTUBHOCTbD. JIEKIMH, yqe6£10171,
PacTBophl 2. OcobeHHoctH  BOABl  Kak  pacTBopurejs. | METOMMHCCKOM I
HEDJICKTPOJIUTOB U DNEeKTPOIUTHYECKAs JUCCOLMALINS BOJIbI FIOTIOJTHITEIIBHOU
ANEKTPOJIUTOB. 3. TemmoBeile 3ddexkTsr  mpum  pacTBOPEHHH Z:Zﬁﬁ?yp o
KPUCTANINYECKOT0 BELIECTBA B )KUIKOCTH. TEOPETHUECKOTO
4. BnusHue TemmepaTypbl Ha PacTBOPUMOCTh MaTepHana,
KPUCTANINYECKOT0 BELIECTBA B )KUIKOCTH. CHCTEMATH3aIHs
5. JIMCEpCHOCTL W JUCHEPCHBIC  CHCTEMBI. | H3yueHHOrO
Knaccugukarus 1ucnepcHbIX CUCTEM MaTepuaa.
6. PacTBOpUMOCTb ra3oB B )KUJIKOCTH.
7. CtyneHyarasi IUCCOLMALMS KUCIOT M OCHOBAaHMI.
Ha mnpumepax pmccoumamuu (HochopHOHl KHCIOTHI
(H3PO4) u ruapoxcuaa kobansta (II) Co(OH),.
8. CrenmeHb UM KOHCTaHTa TIHApoiu3a. BruusHue
TeMIeparypbl ¥  KOHLIEHTpallMd pacTBopa Ha
TUAPOJIN3.
4.OKuCIUTEIBHO- OIIK-1 Pabora ¢
BOCCTAHOBUTEIILHBIC 1. CrangapTHbli  BOJOPOJHBIH  BJIEKTPOJ M | KOHCIICKTOM
peakuuu u BOJIOpOAHAs IIKajla IIOTCHIIMAIOB. JICKITHI, Y‘Ie6§01717
SIEKTPOXUMUYECKUE 2. TloTeHumansl  METANIMYECKHMX, Ta30BpIX ¢ | MCETOAMICCKOM
ITPOLIECCHI. OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX 3JIEKTPOAOB. JIOTIOJIHHTETBHOU
3. IlpumeHeHue  CTaHAAPTHBIX  BJIEKTPOAHBIX Z:;ﬁfgwp ot
NOTCHUMANOB I ONPEACNEHHA  BOSMOKHOCTH | 1oqneryueckoro
POTEKAaHUS OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOM | yiarenyana,
PCaKIyy. CHCTEMAaTH3aIHs
4. Koppo3us moJ; AeCTBUEM OJTYKAAOITUX TOKOB. M3YYEHHOTO
5. Meroapl 3amMTBl OT KOPpPO3UU: JIETMPOBAHUE, | Marepuana.

AIIEKTPOXUMHUYECKAs 3alUTa, 3aAIUTHBIEC TTOKPHITHSL.
6. l3meHeHue CBOWMCTB KOPPO3UOHHON  Cpenbl.
WHruburopsl Koppo3uu

7. DNEKTPOIU3 C HEPACTBOPUMBIMU M PACTBOPUMBIMU
aHoJlaMU

8.  DnekTpoxumuueckas  o0OpaboTKa
DIEKTPOXUMHUECKUE TIOKPHITHSL.

MCTAJIJIOB.

IIkana oneHUBaHUS OTBETOB HA BONPOCHI

[IIxana orteHnBaHus

Kputepuu onieHuBaHUs

«OT1IIH4HO»

OOyJarommiicss TJIYOOKO M COAEpKATEIhbHO pPACKPBIBACT OTBET Ha
KaKIBIA TEOPETUIECKH BOIPOC, HE JAOMYCTUB OmuO0K. OTBET HOCHUT
Pa3BepHYTHIN W MCUEPIIBIBAIOIINN XapaKTep, MOKET 000CHOBATh CBOU
CYXKJICHHsI, IPUMEHUTh 3HAHUS Ha MPAKTUKE, MPUBECTU HEOOXOAUMEIC
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npUMepsl  He
COCTaBJICHHBIE;

TONBKO 1O Y4eOHUKY,

HO H

CaMOCTOATCIIBHO

«XopoIo»

OOyJaromuiicsi B I[EJIOM PAaCKPBIBAET TEOPETUIECKIE BOIPOCHI, OJTHAKO
Ha OAWH M3 HHUX HE HOCUT Pa3BEPHYTOrO0 U

OTBET XOTS OBl

WCUEPIILIBAIONIECTO XapaKTepa.

«Y IOBJIETBOPUTEIBHO»

OOyuarommiicss B LEIOM PAacKpbIBAET TEOPETHUYECKHE BOIMPOCHl H
JIOITyCKAaeT PsiZl HETOYHOCTEH, PparMEeHTapHO PAacKphIBAET COACp KaHUE
TEOPETHYECKUX BOMPOCOB WM HMX PACKPHIBAET COIEPKATEIHHO, HO

JOITyCKas 3HAYUTCIbHBIC HETOYHOCTH.

((HCy,I[OBJIeTBOpI/ITeJ'IBHO»

06}"{3.}0]111/117105{ HC 3HACT OTBCTOB Ha IIOCTABJICHHBIC TCOPETHYCCKUE

BOIPOCHIL.

6. ®oHI OLEHOYHBIX CPEACTB /AJsi NMPOBEJEHUS TEKYyIIero KOHTPOJIsA
yCIeBaeMOCTH, IPOMEKYTOYHOM aTTEeCTAIUM 110 HTOTaM OCBOEHHS IUCIUIJINHBI

6.1. Ilacnopt GoHIA OLIEHOYHBIX CPEICTB

MPOMBIIIJIEHHOTO U
IPaX1aHCKOI0

CTPOMUTENHCTBA

OIIK-1.3 ®opmupyer
cXeMy "
MIOCJIEJOBATEIBHOCTD
MIPUMEHEHHUSI

OCHOBHBIX  3aKOHOB
MaTeMaTHYeCKUX U
€CTECTBEHHBIX  HAyK
IS peanuzanuu
MIPOEKTHBIX PEUICHUM
B o0nactu

Ne KOHTpOJII/IpyeMLIe pa3aeiibl KOI[ 1 HAUMCHOBAHHEC I/IHI[I/IKaTOp JOCTHUIKCHUA HaumenoBanue
(TeMLI) JUCIHUIIITNHBI KOMIICTCHIIU KOMIICTCHIITUN OLICHOYHOI'O
cpencTBa
1. | OcHoBHble moHsiTus 1 | OIIK-1. Cnoco6en | OINIK-1.1
3aKOHBI XUMHUH. pemiarhb 3amauu | JleMoHcTpupyeT
[Tepuonnueckas npodeCCHOHAIBHON 3HaHUE OCHOBHBIX
cuctema JI.W. JIeSITeNIbHOCTH Ha | 3aKOHOB
Menneneena. OCHOBE MaTeMaTHYECKUX |
Crtpoenue aToma u HCIIO0JIH30BaHUS €CTECTBEHHBIX HAYK,
CTpPOEHHUE MOJIEKYJ U TEOPETHYCCKHUX U | HEOOXOIUMBIX  JUIsS
BEIIECTBA. MPAaKTUYECKUX OCHOB | PEIICHUS  THUIIOBBIX
€CTECTBEHHBIX U | 3a7a4
TEXHUYECKUX HayK, a | mpodeCcCHOHATHHON
TaKxXe JeATETbHOCTH
MaTeMaTUYECKOro OIIK-1.2 Ucnons3yer
ammapara 3HaHUs OCHOBHBIX
3aKOHOB YCTHBIM  OIpOoC,
MaTeMaTUYeCKUX U | MHIUBUAYaTbHbBIC
€CTECTBEHHBIX  HAyK | KOHTPOJbHBIC
JUTS perieHus | paboThI;
CTaHJApTHHIX 3a7ad B | pedepaT;  TecT,
obrnactu 3a4er.
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IIPOCKTUPOBAHUSL U
SKCIUTyaTalluy 3JaHui
U COOPYKEHUI

Xumuueckas OIIK-1. Cnocoben | OINK-1.1
TEPMOIMHAMHUKA. pemarhb 3a1auu | JleMoHcTpupyeT
XuMuyeckas npodeccuoHanbHOM 3HaHHE OCHOBHBIX
KHUHETHKA. JIeATEIbHOCTH Ha | 3aKOHOB
XUMHYECKOE U OCHOBE MaTeMaTUYeCKUX U
¢a3zoBoe paBHOBECHE. | UCHOJIB30BAHUS €CTECTBEHHBIX HAYK,
TEOPETUUECKHUX U | HeOOXOMUMBIX  JUIA
MPaKTUYECKUX OCHOB | PEIICHUS  THUIIOBBIX
€CTECTBEHHBIX U | 3a1a4
TEXHUYECKUX HayK, a | nmpodeccrnoHalIbHOI
TaKxKe JeSITeNIbHOCTH
MaTeMaTUYECKOro OIIK-1.2 Ucnons3yer
amnmapara 3HAHUS OCHOBHBIX
3aKOHOB
MaTeMaTUYeCKUX U .
YCTHBIM  ompoc,
€CTECTBEHHBIX  HayK
. pemeHys WHIUBUIYaTbHbBIC
KOHTPOJIbHBIE
CTaHJApTHBIX 3aJ]1a4 B ]
obriactu padoter,
pedepar;  TecT,
MPOMBIIIUICHHOTO U
3ayer.
IPaxaaHCKOTO
CTPOUTENHCTBA
OIIK-1.3 ®opmupyer
cXemy "
MOCJIEIOBATENBHOCTD
MIPUMEHEHUS
OCHOBHBIX  3aKOHOB
MaTeMaTUYeCKuX U
€CTECTBEHHBIX  HayK
IE peanu3anuu
MPOEKTHBIX PpELIECHUN
B obnactu
MPOCKTUPOBAHUS U
SKCIUTyaTaluu 31aHUM
U COOPYKEHMI
O6mue cBoiicTBa OIIK-1. Cnocoben | OIIK-1.1
pacTBOPOB. pemarb 3amauu | JleMoHCTpUpyeT
HucnepcHbie n po¢eCCHOHATBHON 3HaHUE OCHOBHBIX
KOJUIOUIHBIE CUCTEMBI. | AESITEIbHOCTU Ha | 3aKOHOB
PactBopsI OCHOBE MAaTeMaTUYECKUX U | YCTHBI  OMpOC,
HEIJIEKTPOJIUTOB U HCIIOJIb30BaHUS €CTECTBEHHBIX HAayK, | UHAWBUAYyaJIbHbIC
AIEKTPOJIUTOB. TEOPETHUECKHUX U | HEOOXOMUMBIX  JUIsl | KOHTPOJIBHBIE
MPAKTUYECKUX OCHOB | PEIIEHUSI  THUMOBBIX | pabOTHI;
€CTECTBEHHBIX U | 3a1a4 pedepar;  Tecr,
TeXHHUYECKUX HayK, a | mpodeccruoHalbHOI 3auer.
TaKxKe NEeSATeTbHOCTH
MaTeMaTUYECKOr0 OIIK-1.2 Ucnons3yer
amnmapara 3HAHUS OCHOBHBIX
3aKOHOB
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MaTeMaTUYeCKUX U
€CTECTBEHHBIX  HayK
JUTSL peuieHus
CTaHJApTHBIX 33J]1a4 B
obnacTtu
IPOMBIIUIEHHOTO U
IPAXKJAHCKOTO
CTPOUTEIBCTBA
OIIK-1.3 ®opmupyer
cXemy u
IIOCJIEI0BATEIILHOCTD
PUMEHEHUS
OCHOBHBIX  3aKOHOB
MaTE€MaTUYECKUX U
€CTECTBEHHBIX  HayK
JUISt peanuzauuu
IIPOCKTHBIX PpELICHUN
B obnactu
IPOCKTUPOBAHUS U
AKCIUTyaTaluyy 3JaHUN
Y COOPYKEHUHU

OKHUCIMTENIBHO-
BOCCTaHOBUTEJIbHEIE
pEeaKIK |
AIEKTPOXUMUYECKHE
MIPOIIECCHI.

OIIK-1. CrocobeH
peiaTth 3a7a4u
podecCHOHABLHOM
eI TENLHOCTH Ha
OCHOBE
HCIIOIL30BaHUS
TEOPETUUECKHIX u
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TEXHUYCCKHUX HAYK, a
TaKKEC
MaTEMaTHYICCKOI'O
arrapara

OIIK-1.1
JemoHCcTpHpYyET
3HaHUe OCHOBHBIX
3aKOHOB

MaTE€MaTUYECKUX U
€CTECTBEHHBIX HAYK,
HEOOXOIUMBIX TS
pelieHuss  THUIIOBBIX
3a1a4
npodecCuoHaNTbHON
NEeATETbHOCTH
OIIK-1.2 Ucnons3yer
3HaHUsA OCHOBHBIX
3aKOHOB
MaTeMaTUYeCKuX U
€CTECTBEHHBIX  HayK
IE perieHus
CTaHIApTHBIX 3aJ]1a4 B
oOnactu
MPOMBILIJIEHHOTO U
TPaKIaHCKOTO
CTPOUTENHCTBA
OIIK-1.3 ®opmupyer
cXemy u
MOCJIEZI0BATEILHOCTD
MIPUMEHEHUS
OCHOBHBIX  3aKOHOB
MaTeMaTUYeCKUX U
€CTECTBEHHBIX  HayK
JUTSt peanu3anuu
MIPOEKTHBIX PEIICHUN

YCTHBIM  OIpOoC,
WH/IMBUyalIbHbIE
KOHTPOJIBHBIC
paloThI;
pedepar;  TecT,
3ayer.
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B obmactu
MPOEKTUPOBAHUSI U
SKCIUTyaTaluuy 30aHUN
Y COOPYKEHHI

Jdranbl (opMupoBaHusi KoMmmeTreHuMid B mnpouecce ocsoenusi OIIOII
MIPSAMO CBSI3aHbI ¢ MECTOM AMCIUIUIMH B 00pa3oBaTeabHON nporpamMme. Kaxx b atan
dbopMUpOBaHUS KOMIIETEHIIMH, XapaKTEPU3yeTCs OMNPEICIICHHBIMH 3HAHUSIMH,
YMEHUSIMH W HaBbIKAMH U (WJIM) OIBITOM NPO(PECCHOHATBHON JE€ATEIbHOCTH,
KOTOpBIE  OLICHUBAIOTCSI B  IPOLECCE TEKYLIEro KOHTPOJSI  yCIEBAEMOCTH,
IPOMEXKYTOUHOM aTTeCTallMM M0 JUCUUIUIMHE (IPAKTHKE) U B IMPOLIECCE UTOrOBOM
aTTECTaLUH.

JucuunimHa «XuMUsS»  SABIIETCS IPOMEXKYTOUYHBIM AITallOM KOMILIEKCA
JUCLMIUIMH, B XOJ€ M3Y4YEHHs] KOTOPBIX Y CTYAEHTOB (OPMUPYIOTCA KOMIETEHLIUU
OIIK-1.

®opmupoBanue komrereHunu OIIK-1 HaumHaeTcs ¢ M3ydeHUS IUCIUILIAH
«Xumusn», «Marematukay, « PU3HKa» U IPOJOJIKAETCS B XO/1€ U3YUYECHUS TUCLHUILIAH
«Teopernueckas MexaHuka», « CONPOTUBICHHE MAaTEPUATIOBY», « IJEKTPOTEXHUKA U
AIEKTPOHUKAY.

3aBepuiaerca pabora 10 (POPMHUPOBAHUIO Y  CTYJEHTOB YyKa3aHHBIX
KOMITETEHIIMI B X0A¢ ['0Cy1apCTBEHHON MTOTOBOM aTTECTAllMU: MOATOTOBKA K ClIade
U cJlaya TOCYJapCTBEHHOTO DK3aMEHa.

Htorosas ouenka cpopmupoBanHoctu komnetenuuit OIIK-1 onpenensercs B
nepuox I'oCcynapCTBEHHOM HMTOrOBOM aTTeCTalMy: NOATOTOBKAa K cJade M chaada
roCyJapCTBEHHOTO YK3aMEHa.

B npouecce u3ydeHus JMCHUUIIMHBI, KOMIIETEHIMH TaKKe (DOPMUPYIOTCH
MOJ3TAIHO.

OcHoBubiMH 3Taniamu (opmupoBanust OIIK-1 npu u3ydeHUH IUCHIUTITAHBI
b1.I(M).b.13 «Xumusi» sBAsieTCsl TOCIEAOBATEILHOE H3YYEHUE COJIepKATEIbHO
CBA3AHHBIX MEXIy COOOH TeM y4eOHbIX 3aHATHH. V3ydyeHne KaXAol TeMbl
MpEANnojaraeT  OBJAJEHUE  CTYyJAEHTaMH  HEOOXOJMMBIMU  JECKPUIITOPAMH
(cocraBngromMMHu) KoMmmeTreHuuil. s oneHKH ypoBHA C(HOPMUPOBAHHOCTHU
KOMIIETEHLIM B MpOLIECCe HW3YYEHHUS ITUCUUIUIMHBI MPETyCMOTPEHO MPOBEJICHUE
TEKYIIETO0 KOHTPOJS YCIEBaeMOCTH MO TemaMm (pa3aenam) AUCHUIUIAHBI U
MPOMEKYTOUHOM aTTECTALMU 110 AUCIUIUIMHE — 3a4eT.

6.2. KoHTpo/ibHbIE 3aJJaHUsI U MATepPUaJIbl, HEOOX0AUMbIe ISl OLEHKH
3HAHWH, YMEHUI M HABHIKOB U (WJIH) ONbITA JIeATEJbHOCTH, XaPAKTEPHU3YOIIUX
Tanbl (JOPMUPOBAHUSI KOMIIETEHIMH B Mpouecce 0CBOeHHMsI 00pa3oBaTeIbLHOM
NMporpaMmblI

6.2.1. KonTpoabHble BoOmpocbl N0 TemaM (pa3gejaMm)  AJd
onpoca/codeceJ0BAHUA HA 3AaHATUAX
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Tewma (pazmen)

Bomnpocsl

1. OcHoOBHBIE TOHATHS M 3aKOHBI XWUMUH.

Ilepuonnueckas cucrema [.M. Menneneesa.
CrtpoeHne aroMa M CTpPOEHHE MOJEKYl U
BEILIECTBA.

OIIK-1

1. Pemienue 3a1a4 o NpuMEHEHUIO OCHOBHBIX
3aKOHOB (OIpe/eseHre KOJIMYeCTBa BEIIEeCTBA
4yepe3 MOJIIPHYIO MacCy U MOJISIPHBIA 0OBEM,
3aKOH IKBUBAJICHTOB, pacyeT MO XMMHYECKUM
dbopMyIiaM, IO XUMHYECKUM yPAaBHEHUSIM).

2. OmnpeneneHre cocraBa sfAjipa aroMma,
COCTaBIICHUE JJICKTPOHHOU (OPMYJIBI aTroma.
KBanrtoBble uncna.

3. OObsACHEHHE CBA3M MEXIy IOJ0KECHUEM

anementa B IICD  w  3JeKTpOHHOM
KOH(HTyparuen ero arToMoB.
4. CpaBHeHue CTEIEeHU MPOSIBJIICHUS

METATNYCCKIX U HEMETAJUTMYECKUX CBOWCTB.
5. Tlepuomuyveckas 3aBHCHMOCTb BEIHYWH
SHEPruil  HMOHUW3AIMU, DHEPrUU  CPOJICTBA
CpoJiCTBa K JJIEKTPOHY,
AIIEKTPOOTPHIIATEIIEHOCTH.

6. OrmpeneneHue THUNA XUMUYECKOW CBSI3H,
M300paXKEHUE CXEMBI MMEPEKPBIBAHUS ATOMHBIX
opOMTanied W  ONpENeIICHUE  TIeOMETPUU
MOJICKYJIBl C YY€TOM THOPUIU3AIUU aTOMHBIX
opOuTanei.

2. XuMuueckas TepMOAMHAMUKA. XUMUYECKas
KHUHETHKa. XUMHU4YecKkoe U (a30Boe paBHOBECHE.

OIIK-1

1. Pacuer u3MEHEHUU TEPMOAMHAMUYECKUX
bynkumii  coctosaus  (OHTansnuu  AH,
sHTponuu AS, cBoOGogHOW sHeprun ['ub6Oca
AG).  DKcCnepuMeHTaJIbHOE  OMpECIICHHUE
terioBoro  3ddexra  (AH),  meronmuka
OTIpeieNIeHus, nabopaTopHoe "
IPOM3BOJICTBEHHOE 000PY/10BaHHE.

2. OmnpeneneHue 3K30- WIK SHI0TEPMHUECKOTO
XapakTepa peakiuu rno senuuuHe AH.

3. [IporuosupoBanue BO3MO>KHOCTH
CaMONPOM3BOJILHOTO MPOTEKAHUS PEAKLUH I10
BenuuuHe AG.

4. CocraBieHue KHHETHYECKOTO YpaBHEHHUS
XUMHYECKOH  pEeaKkiuH, BBIYUCICHHS 10
KUHETHYECKOMY YpPaBHEHMIO AEWCTBUS Macc
(3aBHCHMOCTH  CKOPOCTH OT KOHIIEHTpAIHH
pearentoB) u 10 ¢Gopmyne Baur-T'odpda
(3aBHCHMOCTH CKOPOCTH OT TEMIIEPATYPHI).

5. OmpeneneHue HamnpaBlIeHUS CMEIECHUS
XUMHYECKOTO paBHOBECHSI TPH H3MEHEHUH
BHEIIHUX YCJIOBMHA Ha OCHOBAaHMM IPHUHLUIA
Jle-lUlaTense.

6. CocraBieHue BBIPQKEHUS JJIs1 KOHCTAHTHI
paBHOBecHs.  Pacuer  paBHOBECHBIX U
UCXOJIHBIX KOHIIGHTpallMi BELIeCTB, pacueT
PaBHOBECHOT'O COCTaBa PEAKIIMOHHON CMECH.
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Tewma (pazmen) Bormpocsr

OIIK-1
1. Pacuer wu mepecueT KOHLEHTpaLUU
pacTBOpOB (MaccoBas, 0oObeMHasi M MOJbHAs

JI0JIS, MOJIsIpHAast u HOpMaJIbHASI
KOHIIEHTpAluH, MOJISUTBHOCTD, TUTD).
OKCepUMEHTAJIbHOE olpezeeHue
KOHIEHTPAllUd PacTBOPOB  J1abOpaTOPHBIMU
METOJaMH.

2. DJIEKTPOJIUTHI u HE3JICKTPOJIUTHI.

OmnpeneneHue xapakrepa JIEKTPOJIUTA 10 €ro
cuie (CWIbHBIE, CpeTHUE U ciIaldbIe).
3. O6mmme cBoiicTBa pacTBopoB. Jlucnepcubie u | 3. CocTaBieHHE BBIPAKCHHS ISl KOHCTaHTHI

KOJUIOUJHBIE CUCTEMBI. PacTBOpBI | Aucconmanuy ci1aboro 3eKTPOInTa, peleHue
HEIEKTPOJIUTOB U JIEKTPOJIUTOB. 3aJad  Ha pacyeT KOHCTAaHT M  CTEICHHU
JUCCOLMALMU 0  3aKOHYy  pa30aBiieHUs
OctBanbaa.
4. Cocrasnenue HMOHHO-MOJIEKYJISIPHBIX
YpaBHEHUH peakuuii B pacTBope (MOHHO-
oOMeHHOe B3aMMOJECICTBUS MEXIY

pacTBOpamH 3JIEKTPOIUTOB, TUJIPOIU3 U JIp.).
5. Pacuer pH pacTBOpOB CHIIBHBIX W CIAOBIX
JJNEKTPOJUTOB C YYETOM JUCCOLMALUMU H
TUAPONIN3A. DKCIIEPUMEHTAIBHOE ONPEACIICHUE
pH Meromamu BHU3yaJIbHOW KOJIOPUMETPUM M
npu nomou pH/nonomepa.

OIIK-1
1. Onpenenenrie CTENEHN OKUCIEHHS] aTOMOB B
COEIIMHEHUN u MIPOTHO3UPOBAHUE

OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX ~ CBOMCTB
COCIMHEHUH B 3aBUCHMOCTH OT CTENECHH
OKHCIICHMsI ~ aTOMOB  (BbICIIasi,  HHU3IIad,
IIPOMEXKYTOYUHAs).

2. CocraBineHHe »HIIEKTPOHHBIX YpaBHEHUH
MPOIIECCOB OKWCIICHUSI M BOCCTAHOBIICHUS,
paccTaHOBKAa KOX((UIIMEHTOB B YPaBHEHUU
OKHCITUTEITbHO-BOCCTAHOBUTEIFHONH — pEaKIiH
METOIOM 3JIEKTPOHHOT0 OajlaHca U METOJIOM

4. OKHCINTENbHO-BOCCTAHOBUTEIBHBIE | MOTyPEAKIIUMI.

PEAKIMHU U SJEKTPOXUMHUYECKHE MTPOIECCHI. 3. IlporHo3upoBaHue NOBEJACHUS METAJUIOB B
AIEKTPOXUMHYECKON CHCTEME o 10,4
MOJIOKEHUI0O B Talnuue  CTaHJapTHBIX
AIIEKTPOAHBIX TIOTEHIINAIIOB.

4. CocraBieHue »HIIEKTPOHHBIX YypaBHEHUH
AHOJTHOTO " KaTOTHOTO MIPOIIECCOB,
OPOUCXOJAMIUX TpU paboTe XUMHUYECKOTO
HCTOYHUKA TOKa, pH KOHTAKTHOM
AIIEKTPOXUMUYECKON KOppO3HH, npu
DIIEKTPOJIM3E€ BOJTHBIX PACTBOPOB M 3aITUChH
obmiero pabodero ypaBHEHHS. XUMHUYECKHMA
AKCIEPUMEHT TI0 TPOBEICHHUIO JJICKTPOIN3a B
71a00paTOPHBIX YCIIOBHSIX, OTJINYNE
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Tewma (pazmen)

Bomnpocsl

000pyAOBaHUS JIJIsl DJIEKTPOJIU3HBIX YCTAaHOBOK
B [IPOU3BO/ICTBEHHBIX YCIOBUSX.

5. CocraBiieHUE SJIEKTPOXUMHYECKONW CXEMBI
rajibBaHUYeCcKOro AJIEMEHTA, pacuer
AIIEKTPOJHBIX TOTEHUIHUAIOB IO YpPaBHEHUIO
Hepucra u snexkrpoasmxkymein cuibl (3/C)
rajibBAaHUYECKOT0 JIEMEHTA.

6. Pacuer wmacc (mis ra3oB - 00BEMOB)
BEIIECTB, BBIICISIIOMIMXCS Ha JJIEKTPOAax B
mpoliecce IEKTposin3a 1o 3akony Dapajes.

Il kana OLCHUBAHMUSA OTBE€TOB Ha BOIIPOCHI

[IIxana onieHnBaHus

Kputepuu onieHuBaHus

O6yqa10111m“40$[ FJ'IY6OKO n COACPIKATCIBbHO PACKPBIBACT OTBCT Ha

«OTIu4HO» KKl TEOPETUUYECKUI BOIIPOC, HE JOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEPHYTHIM U MCUEPIIBIBAIOLIMI XapaKTep.

OOyuaromuiics B 1LI€JOM PAacKpbIBae€T TEOPETHUYECKHE BOIPOCHI,

«Xopo1o» OJIHAKO OTBET XOTsI Obl Ha OJUH M3 HUX HE HOCUT Pa3BEPHYTOrO U

HCUCPIBIBAIOIICTO XapaKTEpa.

«Y IOBIIETBOPUTENBHO»

OO0y4armuiicss B LEJIOM PacKpPbhIBAET TEOPETHUYECKHUE BOMPOCHI U
JOMyCKaeT  psii  HETOYHOCTEeH,  (parMeHTapHO  pacKpbiBaeT
COJICpP)KaHWE TEOPETHYECKHX BONPOCOB WM WX  PacCKpbIBAcT
COJICPKATEIBHO, HO JIOMYCKasi 3HAYUTEIbHbIE HETOYHOCTH.

«HeynoBneTBopuUTEIBHO»

OOyuaronuiicst He 3Ha€T OTBETOB Ha IIOCTABJICHHBIE TEOPETUUECKUE
BOIIPOCHI.

6.2.2. Tembl 1151 pepepaToB

Tema (pa3gen)

Tema pecdepara

1. OcHoOBHBIE TTOHSTHA
u 3aKOHBI XAMUH.
[lepuonnueckas cucrema
J.N. Meunneneesna.
Crpoenue aroma u
CTpOCHHE  MOJEKYT |
BEIIIECTBA.

OIIK-1

1. EcTrecTBeHHBIE TPAaHUIIBI IEPUOAUYECKON CUCTEMBI.
2.1IpoTOHHO-HENTPOHHAs TEOPUSI CTPOEHHUS aToOMa.

3. U3oTomsl

4. XapaKTepuUCTUKU XUMHUYECKOH CBSI3U (HACHIIAEMOCTh, HAlPaBJIEHHOCTb,
SHEprus, IJINHA, KPaTHOCTh, OISPHOCTH).

2. XnmMuueckas
TePMOJUHAMUKA.
XuMuueckas  KUHETHKA.
Xumuueckoe u (a3oBoe
paBHOBECHE.

OIIK-1

1. IlonsTHE SHTpOIINY.

2. HammpaBIe€HHOCTh XUMHUYECKUX PEAKIUI

3. IIpu3Haky U ycaoBUs IPOBEIECHUS XUMUUECKUX PEAKIIHM.

4. CrkopocTh XuMH4eckoi peakuuu. I1opsiok 1 MONEKYISIPHOCTh PEAKIUH.

3. OO6mue cBoiicTBa
pactBopoB. /lucniepcHeie U
KOJUIOUHBIE CUCTEMBI.
PactBOpEI
HERJIEKTPOJIUTOB u
IIEKTPOJIUTOB.

OIIK-1

1. HonHHbIE
pacTBOpUTEIIEH
2. Heopranwveckne aHHOOOMEHHUKH,
THIPOKCHJIOB METAJLIOB.

3. TepMonrHamMuKa Iporecca pacTBOPEHUS.

4.Teopuu obpazoBaHus pacTBopa. PacTBOpUMOCTD

5. Teopust SNEKTPOIUTHYECKOW AMCCOLMALMM IO AppEHHYCY,

HOBBIM KJIacc

KHUIKOCTHU OKOJIOTUYECKHN YHUCTBIX

CHUHTC3UPOBAHHBIC Ha OCHOBE

10
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bpencreny - Jlaypu, o JIstoucy

4. OKHCIMTENIBHO-
BOCCTAHOBHUTEJILHBIE
peakiumn 51
AIEKTPOXUMHUUYCCKHIE
MIPOIIECCHI.

OIIK-1

1. CpaBHEHHE METOJIOB AIIEKTPOHHOTO OajlaHca U METO/Ia IOy peaKuit

2. OcHOBHas cxeMa »JJIEKTPOXUMHUYECKOW Koppo3uu. Kucnopomnas wu
BOJIOPOJIHAS AETIONSIpU3ALINS

1. Buabl KOppO3HMOHHBIX pa3pylIeHUN

2. Omnexrponu3. Beixon mno Toky. Ilpumenenue
IPOMBIIIEHHOCTH

9JICKTPOJIn3a B

[Ixaaa oneHuBaHuA

[IIxana oreHuBaHUsI

Kputepuu onenuBanust

OOyuaromuiics TIyOOKO M COJAEPXKATEIbHO pPACKPHIBAET TEMY

«OTnnuHO» pedepara, He nomycTuB oOmuUOOK. OTBET HOCHT pa3BEpHYTHIN H
MCUYEPIBIBAKOIIMN XapaKTeD.

OOyuaromuiics B IeIOM pacKpbIBaeT TeMy pedepara, OIHAKO OTBET

«Xopomuo» XOTs1 ObI Ha OJIMH M3 HUX HE HOCUT PA3BEPHYTOTO U UCUEPIIBIBAIOIIETO

Xapakrepa.

((YI[OBJ'IGTBOpI/ITeJ'IBHO»

OOy4aromuiics B LIEJIOM pacKphIBaeT TeMy pedepara u JOmycKaeT
psil  HETOYHOCTEH, (parMEeHTapHO  pacKpbhIBaeT  COJCp)KaHHE
TEOPETUYECKUX BOIMPOCOB MJIM HMX PACKPHIBACT COJEPXKATEIHHO, HO
JIONYCKasi 3HAYUTEIbHBIC HETOYHOCTH.

«HeynoBneTBOpUTEIBHO»

OOyyaromuiicst He BajieeT BbIOpaHHOU TeMoi

6.2.3. OueHo4HbIE CPECTBA OCTATOYHBIX 3HAHUI (TECT)

OIIK-1

1. MakcuMalibHOE YUCIIO HECTIAPEHHBIX AEKTPOHOB HA p-OPOUTAIIX COCTABJISET. ..

a)7; 6)3; B)4; 1)6.

2. DaeKTpoHHAsI KOH(PUTYpAIUsi OCHOBHOTO COCTOSIHHSI BaJIEGHTHOTO YHEPTETUYECKOTO

yposHs 3d°4s° cooTBeTCTBYET HOHY...

a) Ni**; 6) Cr*";

B) Mn**; 1) Fe?".

3. Huclio HEUTPOHOB COBMAJAET C YUCIIOM MPOTOHOB B SIIPE aTroMa U30TOIIA. ..
a) 126C; 6) 1991:“; B) 3115P; F) 23111\121.
4. DnemMeHT, 00pa3yIomuii KUCIOTy ¢ XuMudeckon ¢gopmynoit H,20s3, HaxoguTcs B

maBHOM noArpynne  rpynmnst [ICD.

a)lV; 6) VI; B) V; 1) VIL

5. B psny H,S103 — H3PO4 — H,SO4 cuna xucnor ...

a) yObIBaeT; 0) M3MEHsSETCS MePUOANYCCKH; B) BO3pACTACT; TI') HE U3MEHSETCS.
6. 17151 IpOCTHIX BEIIECTB XapaKTEPHbI CIEYIOLIUE TUITBI XUMUYECKOU CBSI3U. ..

a) MOHHAs U METAJUINYECKAas;

0) KOBaJICHTHAsl HETOJSPHAs U METAJUIMYECKas, B)

KOBAJICHTHAsA HCIIOJLIPpHAA U HOHHA, F) KOBAJICHTHAA IMOJIIPHAA U MCTAJIJINYCCKA.

7. B y31max KpUCTaJUIMYECKOW PEIIETKA HUTPATa HATPUSI HAXOIATCH ...
a) atombl Na, N u O; 6) nonsl Na” u NOs~; B) atombl Na u monekynsl NO; )

Mosekyiabl NaNQOs.
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8. KUCIIOTHBIMU SBIISIIOTCS] TUJIPOKCHIBL. ..

a) cepnl (VI); 6) onosa (IV); B) xkeneza (II1); 1) kamus (I).

9. Kucnoroii, kotopast He 00pa3yeT KHCIIbIX COJIEH, SBIISETCH. ..

a) optodocdopHas; 0) XJIOPOBOJOPOIHAS, B) CEpHAsS; T) CEPHUCTAS.

10. JIna naxoxnenus AS®s peakuu 2CHory + 5051y = 4COyr + 2H,O) cenyet
BOCITOJIB30BaThCsI POPMYIION ...

a) AS®9s = AS% (COxn) + AS% (H2Ow) - AS® (CoHon) - AS (Oany);

0) AS®295 = 45% (COxm) + 25°% (H2000) - 28% (CoHaw) - 58% (Oay);

B) AS®295 = 48% (COxny) + 25°% (H200x) - 25% (CoHa);

) AS®9s = 4AS°% (COxry) + 2AS8% (H2Ox) - 2A8% (CoHory) -

11. g nonyuenus 1132 x/Ix terua no peakuuu 2NO¢ + Oyry <> 2NOor) (AH°=-
566 xJI>x/M0OB) HEOOXOUMO 3aTPaTUTh  JUTPa(0B) KUCIOPO/A.

a) 5,6; 6) 11,2; B)44.,8; 1)224.

12. TemneparypHblii KO3QPHUIUEHT CKOPOCTH PEAKIIMU XUMHUUECKON peaKiuy paBeH
2. ITpu oxnaxnaennu cuctemsl oT 100 1o 80 °C ckopocThk peakuuu

a) ymeHblIaeTcs B 4 paza; 0) yBelnuuBaeTcsa B 2 pa3a; B) yBeJIMuuBaeTcs B 4 pasa;
') HE U3MEHSIETCA.

13. VYcnoBuem mnpoTeKaHWs MNPSIMOM pPEAKIUU IIPU IOCTOSHHBIX JAaBICHUHA H
TEeMIepaType sBIsIeTCS ...

a) A/\G<0; 0)AG=0; B)AG>0; 1)AS<O.

14. ComtacHO ypaBHEHHMIO TOMOT€HHOM Xxumudeckon peakuuu 2HJ ) <> Howy + Jow)
AH°<0, nyis cMelieHrs paBHOBECHSI B CTOPOHY TIPOAYKTOB PEAKIIMH HEOOXOAUMO ...
a) CHM3UTh TeMmieparypy; O) A00aBUTh Karaau3arop; B) J0OAaBUTh BOAOPOI; T)
YBEJIMUUTH TEMIIEPATypYy.

15. CnabpiMH 37€KTPOIUTAMU SBIISIOTCS ...

a) H,SOs; 6) CsOH; B) H,SOy4; 1) CrCls.

16. HauOGonpliee 4YKMCIO MOHOB 00pa3yeTcs MpU AWCCONMANMA | MOJb COJH,
uMeromen popmyy ...

a) (NH4)3PO4; 6)Na2CO3 , B)FGQ(SO4)3 5 r)Ca(HCO3)2,

17. Ecim ocMOTHYECKOE JaBiIeHHE pacTBopa 4,6 T He s>nextponuta B 400 cM® Bogwl
npu temmneparype 25°C cocraBuser 619 klla, To MonsipHass Macca pacTBOPEHHOTO
BEIECTBA paBHA r/monb. (OTBET yKa3aTh C TOYHOCTBIO JI0 LEIO0r0o yncia, R=
8,31 Jlxx/monb-K).

a)40; 06)56; B)25; r)46.

18. YpaBuenune nm = CRT, xapakrepusytoliiee 3aBUCUMOCTh OCMOTHYECKOTO JABJICHUS
OT KOHLIEHTPALIMK PAacTBOPA HEUIEKTPOJIUTA U TEMIIEPATypPhl, HA3bIBACTCS 3aKOHOM ...
a) Bant-I'odda; 06) Menneneea-Knaiinepona; B) boitns —Mapuotrra; 1) Jlebas-
XIOKKEJIA.

19. YpaBHeHHe peakluu, TPaKTUYECKH OCYIIECTBUMOW B BOJIHOM pacTBOpE, UMEET
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BU/T
a) CuSO4 + 2KOH = K,S0O4 + Cu(OH),

6) NaNO; + HCl = NaCl + HNO;

B) Ba(NO3), + 2NaOH = 2NaNO; + Ba(OH),

I‘) FQQ(SO4)3 + 6HNO3 = 2FC(NO3)3 + 3H2$O4

20. PactBop ruapokcuaa autust umeeT pH=12. KoHuieHTpalus o0CHOBaHHUs B PaCTBOpE
npu 100 % nucconumanuu paBHa MOJIB/JI.

a) 0,005; 6)0,01; B)0,1; r)0,001.

21. Jlna wuneanbHbIX pa30aBICHHBIX pPAcTBOPOB BEIMYMHA KOHIEHTPALMU B
ypaBHenuu pH=— IgCH" BbipakaeTcs B ...

a) %; ©0) MOJIB/JI; B) MOJBL/MII; T) I'/IL

22. B BOIHOM pacTBOpE TMAPOIU3Y HE OJBEPTaeTCs COIIb ....

a) NaNOs; 6) K;5S10s; B) AlICl3; 1) NaNOs.

23. Kakoe coennHeHue nonyyaercs npu ruaponunse NasPO,4 1o nepBoit cTyneHu:

a) H;PO4; 6) NaH,PO4; B) NaOHPOy4; 1) Na,HPO,.

24. B pactBOope cepHoM KuchnoThl oObeMoM 0,5 nm u koHuentpauueid 0,1 Monb/n
COJEPXKUTCSI T pacTBOPEHHOIO BEILIECTBA.

a)49; 0)9.8; B)98; r)4.9.

25. Hns npurotosnenus 500 T pacTBopa ¢ maccoBoil nonel cynbdara xamus 10%
HABECKY COJIM HEOOXOAMMO PACTBOPUTh B T BOJBI.

a) 400; 6) 50; B) 475; T1)450.

26. Ins mpurotoBienust 520 © ¢ MOJISIBHON KOHIIEHTpalend 1 MoJb/Kr pacTBopa
NaOH tpeGyetrcss T pacTBOPEHHOIO BEIIECTBA.

a) 60; 6) 40; B) 80; r) 20.

27. BemiecTBo, Ha MOBEPXHOCTH KOTOPOTO IMPOMCXOAUT MU3MEHEHHE KOHUEHTPALNH
JPYroro BEUIeCTBa HA3bIBACTCA ....

a) SNEKTPOIUTOM; 0) aZcOpOSHTOM; B) aACOPOEPOM; T) IMYIBIATOPOM.

28. Kakas W3  NOPUBENCHHBIX  PEAKIUN  SBISIETCS  OKHUCJIUTEIbHOIO-
BOCCTAHOBUTEIBHOM?

a) CaO + H,0 = Ca(OH);;

06) CaCOs; + 2HCI = CaCl; + H,O + COy;

B) 2Ca + O, =2Ca0;

r) CaO + CO, = CaCOs;

1) CaO + SOz = CaSOs.

29. Kakoe ¥3  yKa3aHHbIX  COEAWUHEHUN  TPOSIBISET  OKUCIUTEIbHO-
BOCCTAHOBUTEIBHYIO IBOMCTBEHHOCTH 3a CUET aTOMOB yrjiepoja’?

a) CO; 6) CHy; B) H,COs; 1) CO,; 1) CaCoOs.

30. B xakoMm U3 NpoueccoB MPOUCXOIUT BOCCTAHOBJIEHUE?

a) HNO,; — HNOs; 0) N,O4 — NOy; B) NO — NO;
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F) NH3 — Nz; ,Z[) N20 — HN02

31. VYxkaxwute mpouecc OKUCICHUS

a) HzSO3 — S;

6) S — HsS;

B) SOz d HQSO4;

I‘) SO3 — HQSO4;

I[) HZSO3 d SOz

32.  CoctaBbTe ypaBHEHUE OKHUCIUTEIHHO-BOCCTAHOBUTEIHLHON pEaKIMu METOA0M
anekTponHoro 6amanca: HCI + KMnO4 — Cl, + MnCl, + KCI + H,O

U YKaXUTe cTexuoMmerpuueckuit koapdunuent H,O.

a)6; 0)10; B)&; r)4; n) 12.

33. TIlpu pabore Kakoro raJbBaHHMYECKOTO dJIEMEHTa MPOTEKAIOT MPOLIECCHI:
Cd®—2¢ =Cd*, 2H' +2 e = H,?

a) Cd | CdSO,|| CuSO4 | Cu;

6) Mg | H»S0, | Cd;

B) Cd | H»SO4 | Cu;

r) Mg | MgSO, || CdClL, | Cd;

m) Cd | Cd(NO;), || AgNO; | Ag.

34. Kaxkoi MeTa1 Helb3s MOJIYYUTh 3IEKTPOIN30M BOJTHOTO PACTBOPA COJIH?

a) Zn; 0) Cu; B) Ag; r) Ca; n) Pb.

35. IIpu smekTponau3e BOAHOTO PACTBOpPa COJIM HA DJIEKTPOJAX BbIIEISIOTCS
BOZIOPOJ U KMCJIOPOJA. PacTBOp Kakoi COJIM OABEPraeTcs ANEKTPOIU3y?

a) NaCl; 0) CaBr,; B) NaClOy; 1) CuSOy; 1) CuCl,.

36. Kakolf u3 mepeyuciaeHHbIX HIKE METAJIOB MOXET OBbITh HMCIIOJIh30BaH B
Ka4yeCTBE KaTOJHOTO MOKPBITHUS HA METHOM U3JCIIUU?

a) Sn; 0) Fe; B) Zn; r) Ni; n) Ag.

37. Kakas yactuna obpaszyercs Ha KaTOJIHBIX Y4acTKax MpHU KOHTAKTHON KOPPO3UU
Pb u Ag B xucnoi cpene?

a) Pb**; 6) OH"; B) Ag"; r) HY; n) H,.

38. YkaxuTe NpoayKT KOPPO3UH OLIMHKOBAHHOTO KEJE3a B CPEJI€ COISTHON KUCIOTHI.
a) Fe(OH),; ©6) ZnCl,; B) FeCls; 1) Cly; 1) FeCl.

39. Vkaxwurte npoaykt peakiuu Cu + H,SO4 pa36. —

a) CuSOy4; 0) CuS; B)peaknus He unet; T)Hz; 1) SOs.

40. B 5JIEKTPOXMMHYECKOM PsAly HaNpSHKEHUH CJIeBa HAMpaBO METaJUIbl
pacrojararorcs

a) 0 YMEHBIIEHUIO 3JIEKTPOIHOTO MOTEHIINAIIA;

0) 10 YBEJIMUEHUIO BOCCTAHOBUTEIILHBIX CBOWCTB;

B) 10 YMEHBIIIEHUIO OKUCIIUTEIIBHBIX CBONCTB;

I') 10 YMEHBIIICHUIO BOCCTAHOBUTEIbHBIX CBONCTB;
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1) IO YBEIMYEHUIO aTOMHON MaCCHhI.

Kiarou k tecram:

Ne IIpaBunbHBIN Ne [IpaBubHBIN Ne IIpaBunbpHb | Ne IIpaBunbHBIN
BOII OTBET BOII OTBET BOII OTBET BOII OTBET
poca poca poca poca
1 0 11 B 21 0 31 B
2 B 12 a 22 a 32 r
3 a 13 a 23 r 33 B
4 a 14 a 24 r 34 r
5 B 15 a 25 r 35 B
6 0 16 B 26 r 36 I
7 0 17 r 27 0 37 hi|
8 a 18 a 28 B 38 0
9 0 19 a 29 a 39 B
10 B 20 0 30 B 40 r

IlIkaJia oeHUBAHNS Pe3yJIbTATOB TECTHPOBAHMS

% BepHBIX perieHu# (OTBETOB) [[Ixana oneHUBaHUS
85-100 OTJIMYHO
70 - 84 XOPOIO
50- 69 yJI0BJIETBOPUTEIILHO
0-49 HEYJO0BJIETBOPUTEIBHO

6.2.4. UnauBuayajbHbIe 321aHUS

[Ipumep 3amaHuii IPUBEIEH HUXKE.

OIIK-1

Nel
PaccuuraiiTe: a) MaccoByr JIOI0 PaCTBOPEHHOI'O BEIIECTBA; O) MOJISIPHYIO

KOHIICHTPAIMI0; B) MOJISIPHYIO KOHIICHTPAIMIO JKBUBAJICHTA;

r) turp. Ilo

ITOJyYECHHBIM JAHHBIM IPOBEINUTE XUMHYECKHN DKCIIEPUMEHT: IOJYYUTE PaCTBOP
HY)KHOM KOHUEHTPAalMM W MPOBEPHTE KOHLEHTPALMIO pPACTBOPA XUMHUYECKUMH
METOJaMH IIPU MOMOLIY apEOMETPA WIN TUTPOBAHUS.

Bapuant PacTBopeHHOe BemecTBo ~ O0bem
BOJIBI, MJI
phopmyna macca, r
1 H;PO4 18 282
No2

Jlns mpuBeneHHBIX B TaOJWIIE SJEMEHTOB: a) HM300pasute rpaduyecku (C
MOMOIIbI0 KBAHTOBBIX SYEEK) DJEKTPOHHYIO CTPYKTYpy aTOMOB B HOPMAajJbHOM U
BO30YKJICHHOM COCTOSIHUU;, 0) COCTaBbTE JIEKTPOHHBIE (hOPMYJIIBI SISl HOPMAIBHOTO
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1 BO30Y>KJIEHHOT'O COCTOSTHUS; B) 3aMUIINTE HAOOP KBAaHTOBBIX YHMCEII JJIsl BaJIEHTHBIX
ANEKTPOHOB (B HOPMAJIbHOM M BO30YXKIEHHOM COCTOSIHHM); T) C TOMOUIBIO
AIEKTPOHHON (POPMYJIbI OMUIIUTE MECTOMOJIOKEHHE 3JIEMEHTa B MEPUOIMYECKOI
cucreMme (MepuoJ, TpyIa, MOATPYNHa) M MPEACKAKHUTE TJABHbIE XHUMHUYECKHE
CBOMCTBa (METAJT WM HEMETAJI, CTCICHW OKHUCICHHS, (DOpPMyIBI U XapakTep
OKCHUJIOB U TUJPOKCHUJIOB).

Bapuanr DJieMeHT
| 11
1 Na P
Ne3

Onpenenure XxapakTep XMMUYECKON CBSA3M MEXKIY aTOMaMHU B MOJIEKYJaX, THII
ruopuau3alu  OpOUTaled UEHTPAJIbHOIO aToMa, HaJIU4yhe G- U T-CBA3EH.
N300pa3ute cxeMy NEpeKpbIBaHHS OpOUTAIEd W TMPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKYIL.

Bapuanr MoJiexkyiia

I 11
1 AlCl;  CLO

Ne4

Ha ocHOBaHMM CTaHIApTHBIX HTAIBNUN 00pa3oBaHus AH s 1 aOCOIIOTHBIX
SHTPONMM S°/208 BEIIECTB OINpeAenuTe: a) TeIoBoll a¢pdexkr AH°, u3MeHeHHe
sHTponuu AS° 1 u3MeHeHre cBo0o1HOM 3Hepruu ['ndo6ca AG® XUMHUYECKOU peakiui,
ceJlaiiTe BBIBOJ O TEPMOAMHAMHUYECKON BEPOSTHOCTU MPOTEKAHUs PEAKLUHUHU MpU
CTaHJApPTHBIX YCJIOBUAX; 0) TeMieparypy, IOpU KOTOPOHl cHCTeMa HaxOJUTCs B
COCTOSIHUM XUMH4YEeCKOTo paBHOBecusi (AG=0). PacueTsl mpoBeCTH MO ypaBHEHUSM
peaxuuii, NpUBEJICHHBIM B TaOJIHIIE.

Bapuanrt YpaBHeHnune peakuun
1 CO + H203=CO, + H,
Ne5

Beruncnure: KOHCTaHTY paBHOBECHUS OOpaTUMOW peaKlUd, HUCXOIHBIE W
PaBHOBECHBIE KOHIIEHTPAIIMH KOMIIOHEHTOB B CUCTEMaX (BETUYMHBI, KOTOPHIE HYKHO
BBIYHCIIUTDH, 0003HAYCHBI B TAOJIHIIE Yepe3 X).

Bapuanrt YpaBHeHne peakuun Kp PaBHoBecHBIE Hcxonnsbie
KOHLEHTpAIUH, KOHIIEeHTPAIUH,
MOJIb/J MOJIb/J
S0,] = 0,04 ¢(SO,) = x;
1 250, + O, <« 2SO0 [ ’
T ; [02] = 0,06 c(05) = x5
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| [SOs]1=0,02

Ne6
OnpenenuTe CTENEHb JUCCOLMAIMK 0, KOHCTAHTY JucconUanud Ky,
KOHIIEHTpaLuo HoHOB Bojopoxa [H'] u rumpokcup-uonoB [OH | (BenuuuHsl,
KOTOPBIC HY>KHO OMPEIeNIUTh, 0003HaUeHbI Yepe3 x (p=11/mx)).

Konuenrpauus + [OH ],
Bapuant  BemecTso pactsopa o Kuce [H'], moutn/ot 0
1,7 -
1 CH;COOH 0,5M X 10 X -

Ne7
Hanumure ypaBHEHHs peakuud TUAPOIHW3a B MOJICKYJISIPHOM M HOHHO-
MouiekyJispHoit Gopme. Paccuuraiite pH M KOHIEHTpALMIO UCXOAHOU COJU (Cpex) C
YYETOM THAPOJIM3a MO MEPBOU CTYNEHH (BEJIMYHMHBI, KOTOPHIE HY>XHO OIPEIEIUTH,
0003HaYEHBI Yepes X).

Bapuant YpaBHeHHe peakuuu pH C ex, MOJIB/J1
K»,CO3 + H, O — 11 X
1 MnCl, + H,O — - -
AlCl_?, + Na2C03 + Hzo - - -

Ne8
Omnpenenute MOJEKYISIPHYIO Maccy HEIJIEKTPOJINTA, MAaccy pPacTBOPEHHOTO
BEIIECTBA U PACTBOPHUTENSA, TEMIEPATYphl KPUCTAITM3AIMN W KUICHHS PAcTBOPOB
(BEIMYMHBI, KOTOPBIE HYKHO OMpPEAEIUTh 0003HAUYEHBI YEPE3 X).

Moaexyas
¥ Macca Macca
PacrBope pHas tip twp tcun ticun
Bapu PacrBopu BellleC | pacTBOPH
HHOE macca M PacTBOpPU | PacTBO | PACTBOPU | pPacTBo
aHT TeJb TBa TeJIsl my, o o o o
BellleCTBO BelllecTBA, mr v Teas, °C pa, °C Teas, °C pa, °C
1
r/M0JIb ’
OeHzou
1 ? X 0,512 100 5,5 5,29 - -
Ne9

PaccuuTaiiTe 0OLIyI0 >KECTKOCTh BOJBI (MOJIB/T), COAEpKallell yKa3aHHbIE

coni. CrulaHUPYMTE SKCIEPUMEHT II0 YCTAHOBJICHUIO KECTKOCTH BOJBI M €€
YMSTYEHHUS pEareHTHBIM METOJIOM U METOJIOM KaTUOHUPOBAHUS.

Bapuant

Coim

Macchl pacTBOPEHHBIX COJIeH

O0BeM BOIbI

1

Ca(HCO3)2, Mg(HCO3)2, CaCl,

16,20; 2,92; 11,10 mr

0,151

Nel0
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MeTonoM HMOHHO-3JEKTPOHHOTO OajlaHCa COCTAaBbTE€ YPABHEHHME U YKaXKHUTE
OKHUCJIMTENb U BOCCTaHOBUTEIND B AaHHOW OBP. Onpenenure, B KakoM HanpaBlIEHUN
MOMIeT TpolecC NpHU 3aJaHHBIX B Tabmuie 3HaueHusXx pH u  MomsIpHBIX
KOHIICHTPAaLUsAX BEIIECTB.

Bapuant IIpouecc pH Konnentpanus Bemecrs,
MOJIb/J

KMnO, - 0,001
FeSO,— 107
MnSO, - 0,1
FGQ(SO4)3 — 0,005

1 KMnO4 + FeSO4 + H,SO4 — 5

Nell
Hamumure cxXxembl KaTOZHOTO M AHOJHOIO MPOLECCOB IPHU 3BJIEKTPOJIN3E
pacTBOpa COJIM C MHEPTHBIMH 3JIeKTpojgamu. Paccunraiite maccy (st raza — o0bem
IIPH H.y.) BBIJIEISIONIErOCsS Ha KaTO/I€ BEIECTBA MTPH 33JaHHBIX yCIIOBHUSAX.

Bapu- Coab Cuna Bpemsa
aHT ToKa, A
1 NaQSO4 6 1 ,5 q
Nel2

CocTaBpTe CXEMy TallbBAHMYECKOTO »JJEMEHTAa W3 JIBYX IIOJY3JIEMEHTOB,
HaIMIIUTE ypaBHEHHE TOKooOpa3yrouieil peakuuu, paccuntaiire C u u3MeHeHue
cB0oOoaHOM sHeprun ['m66ca AG 17151 COCTABJIGHHOTO TaJIbBAHUYECKOTO DJIEMEHTA.

Bapuanr KoHueHTpanusi KATHOHOB
MOJY3JJEMEHTOB, MOJIB/JI
1epBoro BTOPOIo
1 Zn/Zn** Ag/Ag"
0,01 0,02
Nel3

JIBa MeTasuia HaXoASTCs B KOHTAKTe ApyT ¢ ApyroM. Kakoii u3 metamioB Oyaer
KOPPOAUPOBATh MPU MOMNAJAHUU UX B JJIEKTPOJUTHUYECKH MPOBOIASILYIO cpedy?
CocraBbTe cXeMy KOPpPO3UOHHOIO TaJIbBAHUYECKOTO 3JIEMEHTA U YPABHEHUS PeaKuu
AHOJIHOTO OKUCJICHUS U KaTOAHOTO BOCCTAHOBJICHUSI.

Bapuant | KontakTnpyromue Cpena
MeTaJIbI JIEKTPOJIMTA
1 Fe, Ag Bnaxxnsni
BO3IYX

[Ixana oneHuBaHUA

[ITkaJsia OLIEHUBAHHUS Kpurepuu onieHuBaHUs

«OTnHyHO» BBITNIOJHEHBI BCE 33JJaHUs] KOHTPOJIbHOW paboThl; paboTa BHIIOJHEHA B
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CpOK, ohopMiIeHHE, CTPYKTypa M CTUIb paboThl 00pa3LoBbIe; paboTa
BBIIIOJTHEHA ~ CaMOCTOSITENBHO,  NPHUCYTCTBYIOT ~ COOCTBEHHBIC
0000111eHNS, 3aKITIOUEHHSI U BBIBOBI.

«Xopo1o»

TEOpeTUYECcKasi YaCTh U PAcYeThl KOHTPOJIBbHOI pabOThl BHIMOIHEHBI C
HE3HAYUTEJIbHBIMU 3aMEYaHHUsSIMM; paboTa BBIIIOJIHEHA B CpPOK, B
Oo(OpMIICHUH, CTPYKTYype U CTHJIE NPOEKTa HET TIpyObIX OLIMOOK;
paboTa BBINOJIHEHA CAMOCTOATEIBHO, IMPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKIIIOUEHUSI U BBIBOJBI; MPaBUIIbHbIE OTBETHl Ha BCE
BOIIPOCHI C TIOMOIIBIO MPENOAABATENSI IIPH 3aALIUTE PAOOTHL

((y,Z[OBJ'IeTBOpI/ITeJ'IBHO»

BBIMIOJTHEHHBIE 33JaHUsI KOHTPOJIbHONH pabOThl UMEIOT 3HAYUTENIbHBIC
3aMedaHusi; paboTa BBINOJIHEHA C HapylleHueM rpaduka, B
o(OpMIICHUHU, CTPYKType M CTUJIe pabOThl €CTh HEAOCTaTKU; paboTta
BBITIOJIHEHA CaMOCTOSITEINILHO, IIPUCYTCTBYIOT COOCTBEHHBIE
0000111eHNs; OTBETHI HE HA BCE BOIIPOCHI MPH 3alIUTE paboThl

«Hey1oBiIeTBOPUTEIBHOY

3aJaHusl B KOHTpOJ’IBHOfI pa60Te BBIIIOJIHEHBI HE€ ITIOJHOCTHIO HJIN
HEMPaBUWIBHO, OTCYTCTBYIOT HJIM CJICJIaHbl HENPABHILHBIC BBIBOJBI H
0000m1eHus; opopmieHHE pabOTHl HE COOTBETCTBYET TPEOOBAHUSIM;
HET OTBETOB Ha BONPOCHI IIPH 3aIIUTE PAOOTHI.

6.2.5. UuquBuayajibHble 3aJaHUA  JJA  BbINOJHEHHSI PACYETHO-
rpaguyeckoi padoTbl, KypcoBoil padoThl (IIPoeKTa)

PI'P, KP u KII no pucuumnnune «Xumusy padodeid mporpaMMoi 1 y4eOHbIM
IJJAHOM HE MPENYCMOTPEHBI.

6.3. OLHEHOYHBIE CPEJACTBA ITPOMEXYTOYHOI'O KOHTPOJIA

BOIIpOCI)I AJIF MIOATOTOBKH K HpOMe)l(yTO‘IHOﬁ aTrrecTalmm 10 uToram
OCBOCHUA ITUCHUII/IMHBI Xumusa

OIIK-1

1. CoBpemeHHOE TIpeACTaBICHHWE O CTPOEHUM aroma. JIBoWCTBeHHas Mpupoaa
AIEKTPOHA.

2. duznyeckas WHTEPHpETalMsl KBAaHTOBBIX yucen (n, I, mj, mg) sHEPreTHYecKux
YPOBHEN 3JIEKTPOHOB B aTOME.

3. Pacnpenenenue snektpoHoB B artomax. [lpunnun Ilaynm (orpaHudenue 1o
pacmpenenieHrI0 AJIEKTPOHOB Ha opOutansx). IlpaBuno KieukoBckoro (TmpuHIMM
HauMmeHbled sHepruu). IlpaBmwio XyHaa (0 TOpsiAKE 3aroIHEHUS CBOOOJHBIX
opOuTanei).

4. DnekTpoHHbIe (QopMyJibl aTOMOB. PacronokeHue  2JIeMEHTOB ¢ §-, p-, d-, f-
OpOUTAJIIMU JICKTPOHOB B IEPUOJIUUECKON TaOIHIIE.

5. CoBpeMeHnHas ¢hopMyJIMpOBKa MeproIudecKkoro 3akona. [lepuoanyeckas cucrema
J.1. Menneneesa (mepuoipl, TpyIIbl, MOATPYIIbI).

6. OCHOBHBIE CBOMCTBA aTOMOB (aTOMHBIN paanycC, SHEPrUsl HOHU3AIUH, CPOJICTBO K
ANEKTPOHY, JIEKTPOOTPUIATENLHOCTD). [lepnognYHOCTh CBOMCTB aTOMOB.

7. Metamsl u Hemetauibl B IICD. KucaOTHO-OCHOBHBIE M OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOKMCTBA JIIEMEHTOB.

8. Ilpupoaa cui XUMHYECKOT0 B3ammoieicTBrs. OOpa3oBaHre KOBAJICHTHOMN CBS3U.
[TosspHas 1 HeNoJIsIpHAsA KOBAJIIEHTHAS CBSA3b. J{UMOJIBHBIA MOMEHT MOJIEKYJIBI.

9. CBoiicTBa KOBaJEHTHOM CBSI3U ([IJIMHA CBSI3M, DHEPrUsl CBA3U, HACHIIIAEMOCTh U
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HaINpPaBJICHHOCTb CBSI3H).

10. CnocoObl mepeKphIBaHUS JJICKTPOHHBIX OOJAKOB IIPH OOpa30BaHUU G- U TI-
cBs3eit. KpaTHbie xumudeckre cBs3u. [ nOpuan3aiust aTOMHBIX OpOUTAIICH.

11. WonHas cBsI3p M €€ CBOMCTBa (HEHACHIIIAEMOCTh M HEHAIPaBICHHOCTD).
HNoHHbIE KPUCTALTUYECKUE CTPYKTYPHI.

12. JIOHOpHO-aKIENTOPHBIA  MEXaHHW3M  OO0pa30BaHUS  KOBAJCHTHOHM  CBS3H.
BonoponHas cBA3b.

13. Mertaiibl 1 ©IX MECTO B IEPUOMYECKON cucTeMe. Metaimnyeckas CBSI3b.

14. DOuranpnusa. Buasl XUMUYECKHX peakiuil 1o  TemioBoMy  3ddexry.
KonuyecTBeHHas xapakTepucTuka TermioBoro s¢dexra.

15. Dntponus, €€ U3BMEHEHU B XUMUYECKHX ITponeccax. Il 3akoH TepMOJUHAMHUKHY.
16. CpoOonmnast sHeprusa ['mb0ca kak KpUTEpUl CaMONPOU3BOJILHOTO MPOTEKAHUS
peakiuii. JHTAIBIUUHBIA U SHTPOMUNUHBIN (PaKTOPBHI.

17. CkopocTh XuUMHYECKOM peakuuu. PakToOpbl, BIUAIOIIAE HAa CKOPOCTh
XUMUYECKOU peakiuu (KOHIIEHTpaIs, TEMIIepaTypa, IPUCYTCTBUE KaTaIU3aTOPOB).
18. 3axon nerictBus Macc. KOHCTaHTa CKOPOCTH PEAKIINM.

19. Dneprus akTuBanusg U €€ BIUSIHHAE HA CKOPOCTh XMMHYECKOIO ITpolLiecca.

20. Ilomsarme o karanmm3e. Bunpl kaTaan3aTopoB (TOMOT€HHBIE M T'€TEPOTrCHHEBIC).
N3MeHeHne 2HEPTUM aKTUBAIIMU XUMHUYECKOM peakuy Mpy KaTaiuse.

21. XuMuyeckoe paBHOBECHME B OOpaTUMBIX peakuusx. KoHCTaHTa XMMHUYECKOIO
PaBHOBECHSI.

22. CwMelieHne XUMUYECKOTO PaBHOBECHS MO/ BO3JEHCTBUEM BHEITHUX (aKTOPOB.
[Tpunnun Jle-IIaTenbe.

23.00mme mnonatuss o pactBopax. CmocoObl BBIpaXKEHHUST COCTaBa PaCTBOPOB.
PacTtBopuMOCTB BELIECTB B BOJE.

24.DJIeKTPOIUTHYECKAs JUCCOIMAIUSA KHUCIOT, IIeJoYer M CcoJied B BOJHBIX
pactBopax. Crenens gucconuanuu. CUiabHbIE U Cl1a0blie SJEKTPOIUTHI.
25.DJIEKTPONUTHYECKAsT OWCcOoUManusl BoAbl. oHHOE TpPOU3BENCHHE BOJBI.
BopoponHbelii mokaszaresib M €ro 3HA4Y€HUS B KHUCJIOM, HEUTPAIBHOW W IIEIOYHOU
cpene.

26.1'naponu3 BOOHBIX pacTBOPOB cosel. KoHCTaHTa U CTeneHb ruaposn3a.
27.11oHsATHE O KOJUIOUIHBIX pacTBOpax. [I0BEpXHOCTHBIE SBICHMUS.

28.Peakiiuyu OKHMCIEHUST W BOCCTAHOBJEHUS. CTENEHb OKUCICHUS XUMHYECKHX
aneMeHTOB. OKHUCIHUTENbHBIE W  BOCCTAHOBHUTENbHBIE CBOWCTBA AaTOMOB B
3aBUCHMOCTH OT CTETIEHU UX OKUCJIEHUA. TUIIHMYHbIE OKUCIUTEIN U BOCCTAHOBUTEIIH.
29.2n1eKTpOXUMHUYECKUE SIBIICHUSI HA TPAHUIE METAI - PacTBOp. OJIEKTPOJHbIC
MOTEHIHAJIBI METALIOB. Psiji METAJUIOB MO BEIMYMHE CTAHAAPTHOrO 3JIEKTPOJHOTO
MOTEHIIHATIA.

30. XuMHUYECKHUE OCHOBBI JEHCTBHS TallbBAHUYECKUX JJIEMEHTOB. YCTPOMCTBO H
paboTa MEeHO-IIMHKOBOTO 3JieMeHTa (3neMeHTa Jlanuansa-Akoon).

31.PoJib XUMHUYECKOTO IKCIIEPUMEHTA MTPU OTKPHITUU XUMUUYECKUX UCTOYHUKOB TOKA.
OOGopynoBanue JiJis MoaydeHus nementa Jlanuamsa-Akoomu.

32.Tlonsitue 06 37eKTpoau3e. AHOIHBIC U KaTOIHbBIE MPOIECCHI IIPU JICKTPOJIH3E.
33.0nekTponu3 paciiaBoB M BOOHBIX pacTBOpoB couseil. HMcmosb3oBaHue
pPacCTBOPUMBIX  DJICKTPOJOB TNpU  paUHUPOBAHMM METAUIOB M  HAHECCHUH
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raJbBaHUYECKUX OKPBITHH.

34. TexHOJOTHST TPOBEACHHS AJIEKTPOJIU3a B JIA0OpAaTOpHMM W Ha MPOU3BOJICTBE.
["anpBaHOIIACTHKA U TAIBBAHOCTETHSL.

35.XuMuueckass ~ CyHIIHOCTh  OCHOBHBIX  BHJIOB  KOpPpO3UH  (XMMHYECKOM,
ANEKTPOXUMHUYECKOM ). OCHOBHBIE METO/IbI 3AIUTHI METAILIOB OT KOPPO3UHU.
36.21EKTPOXUMUYECKIE OCHOBBI KaTOJHOW U MPOTEKTOPHOU 3alIUThl METALUIOB OT
KOPPO3UHU.

37.1loHsiTHE O KECTKOCTH BOJBI, KOTUUECTBEHHAS XapaKTEPUCTHKA )KECTKOCTU BOJIBI.
BpemeHHas v moCTOAHHAS KECTKOCTh BOJBI.

38. Meroapl yCTpaHEHHMsSI KECTKOCTH. MeTonnKa NpPOBEACHUS OSKCIEPUMEHTA
YMSITUEHHSI BOJIbI, MCIOJB30BAHUE PEAreHTHOrO METOJIa U MOHHOOOMEHHUKOB IS
yMATYEHUS BOJIBI HA TPOU3BOJICTBE.

6.4. MeToanueckue MaTepuaJibl, ONpeAeJA0IINe MPOLeIyPbl OLeHNBAHUS
3HAHUH, YMEHNH, HABBIKOB M (WJIM) ONbITA AEATEJbHOCTH, XapaAKTEePHU3YIOLIUX
JTanbl (OPMUPOBAHUA KOMIIETEHIMA

OCHOBHOM 1I€JIbI0 TPOBENIEHUS MPOMEKYTOYHOM aTTECTAllMU  SBIISECTCS
ONpeJeleHNe CTEMEeHU JOCTHXKEHUS Ieled Mo ydyeOHOM JUCHUIUIMHE WU €€
paznenam. OCyIIECTBISETCS 3TO MPOBEPKONM M OLIEHKOM YPOBHS TEOPETUUYECKOM
3HAHWM, TOJYYEHHBIX OOY4YaIOIUMUCS, YMEHHUS TMPUMEHITh HUX B PEIICHUU
MPaKTUYECKUX 3aJa4, CTEMEeHU OBJAJICHUS OOYYaIOIMMUCA TMPAKTUYECKUMHU
HaBBIKAMHU ¥ YMEHUSIMU B 00beMe TpebOoBaHM paboueli mporpaMMbl MO JUCHUTIIMHE,
a TaKXK€ UX YMEHHUE CaMOCTOSITEIbHO paboTaTh ¢ y4eOHOM JIUTEpaTypPOi.

OpraHuzarusi MPOBEACHUS TPOMEKYTOUYHON aTTECTAIlMU perjaMEeHTHPOBaHa
«ITonoxenuem 00 opraHuzanuu 00pa30BaTEIBLHOIO IMpolecca B (eaepasbHOM
rOCyJapCTBEHHOM aBTOHOMHOM 0Opa30oBaTeIbHOM YUpeKACHUH «MOCKOBCKHIA
MOJIUTEXHUYCCKUNA YHUBEPCUTET

6.4.1. Iloka3zaTteqn OlleHUBAHUS KOMIIETEHIHII HA Pa3/IMYHbIX 3TANaxX MX
popMupoBanus, goCTHKEHHE OOYYAWIIMMHUCH IUIAHUPYEMbBIX Pe3yJbTAaTOB
00y4eHMs MO TUCHHUILTHHE

Kox u nHaummeHoBaHue kommnereHHuM OIIK-1. CrmocoGen cTaBHThH W pellaTh HWHKEHEPHbIE W HAYIHO-
TeXHHYecKHe 3afauu B cdepe cBoell NpodecCHOHAILHON JeATEJbLHOCTH W HOBBIX MEXAMCHUIIMHAPHBIX
HATIPABJICHHH € MCI0JIb30BAHHEM €CTeCTBeHHOHAYYHBIX, MATEMATHYECKHX U TEXHOJOTHYECKUX MOJeIei

KpuTepun onennBanus
Jran
(YPoBeHb) | HeEYIOBJIETBOPHUTE/Ib
Ho YAOBJIETBOPUTEIHHO X0opouo OTJIMNYHO
3HATH Obyuatommuiics OOGyuarontuiicst OO0yuaronuiicst OO0yuaronuiicst
JEMOHCTPHPYET IOJHOE | IEMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHPYET
OTCYTCTBHUE WK | HEMOJIHOE COOTBETCTBUE | YACTUYHOE MOJIHOE  COOTBETCTBHUE
HEJIOCTaTOYHOE CJIE/TYFOLIIIX 3HAHHUH: | COOTBETCTBHUE CIICAYIOIINX  3HAHHWI:
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COOTBETCTBUE 3HaTh OCHOBHBIC 3aKOHBI | CICAYIOIIMX  3HAHWH: | 3HATH OCHOBHBIE
CIIETYFOLITHX 3HAHUW: | MaTeMaTHYECKUX U | 3HaTh OCHOBHBIE | 3aKOHBI
3HaTh OCHOBHBIC 3aKOHBI | €CTECTBEHHBIX HayK, | 3aKOHBI MaTeMaTHYEeCKHUX u
MaTeMaTHIECKUX " | HEOOXOIUMBIX U | MaTeMaTHIECKUX U | ECTECTBEHHBIX  HAyK,
€CTECTBCHHBIX HayK, | pELICHHUs TUIOBBIX 33/1a4 | €CTECTBEHHBIX  HAyK, | HEOOXOANMBIX TSt
HEOOXOANMBIX Ui | IpodecCHOHANBHON HEOOXOIUMBIX IUISL | pELICHUS THUIIOBBIX
PEILICHUS THIIOBBIX 33434 | AEATEIHHOCTH, a | peueHus TUIOBBIX | 337124
po¢eCCHOHATBHO HUMEHHO, OCHOBHBIE | 3a/1a4 po¢eCCHOHATBHOMH
JeATETbHOCTH, a | TMOJOXKEHUS podecCHOHANBHOM JeATEIBHOCTH, a
HUMEHHO, OCHOBHBIE | COBPEMEHHOH  TEOpUH | AEATEIBHOCTH, a | UMEHHO, OCHOBHBIE
TIOJI0XKEHHS CTPOCHHMS aToMa, | UIMEHHO, OCHOBHBIE | MOJIOKEHHUS
COBPEMEHHOW  TEOpHM | XUMHYECKOU CBSI3H, | TIOJIOKEHUS COBPEMEHHOW TEOpUH
CTpOCHHS aToMa, | SHEpreTHKH M KUHETUKH | COBPEMEHHOW TEOPHH | CTPOCHUS aToma,
XUMHUYECKOH CBSI3U, | XUMHYECKUX  PEAKLUH, | CTPOCHUS aToma, | XMMHUYECKOH CBSI3H,
SHEPreTUKH U KUHETHKH | XUMHYECKOTO XUMHUYECKOH CBSI3U, | DHEPreTUKU u
XMUMHYECKHX  pEaKnui, | paBHOBecus, TEOPHU | SHEPTETHKU U | KHHETHKH XUMHYECKUX
XMMHYECKOTO pacTBOpOB, KWHETUKH XMMUYECKUX | PEaKIUH, XUMUIECKOTO
PaBHOBECHS, TCOPHH | NMEKTPOXMMHUH, a TAKXKE | PEaKIHH, XHMHUECKOTO | PAaBHOBECHSA,  TCOPHUH
pacTBOpOB, OCHOBHBIC  COCIMHEHMS | paBHOBECHS, TEOPHH | PAaCTBOPOB,
EKTPOXMMHH, a TAKXKE | 3JIEMEHTOB, UX | pacTBOpOB, INEKTPOXUMHUH, a
OCHOBHBIE  COEIMHEHHs | KiIacCH(UKALNIO U | DJIEKTPOXUMUH, a | Takxe OCHOBHBIE
9JICMCHTOB, ux XUMHYCCKHUC TAKXKC OCHOBHBIC COCIMHCHUA
KJIaccU(UKaIHIo U | mpeBpalieHus; 3HaTh | COEANHEHUS JJIEMEHTOB, ux
XUMHYCCKUEC METOAbI 3JICMCHTOB, ux KJ'IaCCI/I(I)I/IKaI_II/IIO n
NpEeBpalICHUs, 3HaThb MATEMaTUYCCKOI'O KHaCCI/I(i)I/IKaI_II/IIO n | XUMHYCCKHUC
METOAbI aHaJin3a n | XUMHYCCKHUE MPCBpaICHUA; 3HATh
MaTeMaTHIecKOTro MOJIETTMPOBaHUS JUIS | TIDEBpAlLCHUs;  3HAThb | METOJBI
aHanH3a U | pemIeHUs] CTaHOAPTHBIX | METOJBI MaTeMaTH4ecKOro
MOJIETTMPOBAHHMS Ui | 3amad B obylacTh | MaTeMaTH4eCKOTro aHaIMn3a "
pELICHUs]  CTaHIAPTHBIX | MPOMBIIIICHHOTO 1 | aHamM3a W | MOIENUPOBaHUA  JUIS
3amaq B obmacTu | rpakJaHCKOTO MOJETIMPOBAaHMS ISl | PELICHUS
TIPOMBIIIJIEHHOTO U | CTPOWTENHCTBA;  3HATH | PEIICHHS CTaHIApTHHIX 3ajJad B
IPaXKAaHCKOTO BO3MOXKHbBIE CTaHNApTHBIX 3aJa4 B | obyacTh
CTPOUTEIILCTBA, 3HaThb HanpaBJICHUA obnacTu IMPOMBIIIJIEHHOT'O n
BO3MOXKHBIC XUMHYCCKHUX MPOMBIIIIJIEHHOT'O " | TpaXXaaHCKOT'O
HalpaBJICHUA B3aHMO}1€ﬁCTBHﬁ, TpaxXIaHCKOTo CTPOUTCIILCTBA, 3HATH
XUMHUYCCKUX KOHCTAaHTbl PABHOBCCHUA CTPOUTCIILCTBA, 3HATH BO3MOXHBIC
B3aHMOHeﬁCTBHﬁ, XUMHYCCKHUX BO3MOXXHBIC HaIpaBJICHUA
KOHCTaHTBHl PABHOBECHS | IPEBpAIICHUH HarpaBJICHUs XUMHYECKHX
XUMHYECKUX XUMHYECKHX B3aNMOJICHCTBUH,
TIpeBpaIieHuH B3aNMO/ICHCTBUH, KOHCTaHTBI paBHOBECHS
KOHCTAaHTHI PAaBHOBECHUS | XMMUYECKHX
XUMHYECKHX TIpeBpaIieHnH
MpeBpalieHui
yMeTh OoOyuatomuiics He ymeer | OOydJaroniuiics OOyJatommiics OO0yJatommiics
WIN B HEJOCTATOYHOW | AEMOHCTPUpYET JEMOHCTPHPYET JIEMOHCTPHPYET
CTENICHH YyMEeT YMETh | HEMOJHOE COOTBETCTBHE | YacCTHYHOE TIOJJTHOE  COOTBETCTBHE
UCTIONB30BaTh  3HAHMS | CIEIYIOIMX  yMEHHH: | COOTBETCTBHUE CIICIyIONINX  YMEHUIL:
OCHOBHBIX 3aKOHOB | YMETb UCIIONIB30BaTh | CIENYIONIMX YMEHHWl: | yMETh  HCIIOJIb30BaTh
MaTeMaTHYECKUX U | 3HaHUA OCHOBHBIX | YMETh  HCIIOJIb30BaTh | 3HAHMS OCHOBHBIX
€CTCCTBCHHBIX HAYK MJId | 3aKOHOB 3HaHUA OCHOBHBIX 3aKOHOB
peuICHuA CTaHAApTHBIX MAaTEMAaTHYCCKUX N | 3aKOHOB MAaTEeMAaTUYCCKUX u
3aga4 B obnactu C€CTCCTBCHHBIX HAYyK JIA MATEMATHUYCCKUX u €CTCCTBCHHBIX HayK
OKCILTyaTaluuu SHaHHﬁ " | pCHICHUA CTaHJAPTHBIX €CTCCTBCHHBIX HayK | 1A pemeHuA
COOpPY)KEHUM, a UMEHHO, | 3aJa4 B obmactu | s peleHus: | CTaHJAApTHBIX 3aja4d B

OTIPENIeNATh XUMHUUECKHE
CBOWCTBA 3JICMEHTOB |
UX  COCJAMHEHUH  TI0
nonoxenuto B I1CO, ux
BIIMSIHUE HAa CHUCTEMY,
HaTpaBJICHUE

SKCIUTyaTallMu 3[aHui U
COOPY’)KEHUI, a UMEHHO,
ONpEeNeNATh XUMUUYECKUE
CBOMCTBa DJJIEMEHTOB U
WX  COEIMHEHUH 1O
nonoxxennto B [1CH, ux

CTaHIAPTHBIX 3a7ad B
o0JlacTh 3KCIUTyaTanuu
3aHUH U COOPY KEHUI,
a UMEHHO, OIPENENATh
XUMHYECKHE CBOMCTBa
JJIEMEHTOB U HX

001acTH SKCIUTyaTalun
3aHUH U COOPYKEHHI,
a UMEHHO, OIpeJeNsaTh
XUMHYECKHE CBOMCTBA
JJIEMEHTOB " nx
COEJIMHEHHNH 1o
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XMUMHUYECKHX
B3aUMOJEHCTBUM,
KHCJIOTHO-OCHOBHOM
xXapaxrep cpensl,
BO3MOKHBIE ~ TTOOOYHEIE
TIPOIIECCHI
(KOppO3UOHHBIE U Ap.) H
MIpeICcKa3bIBaTh ux
BIIMSTHUE Ha
TEXHOJIOTUUECKUI
TIPOLIECC, OKPYKAIOILYIO
cpenly W 4YeJOBeKa,
mpeJyiaraTh CrocoO0BI
3aIIUTHl OT HUX, & TaKXkKe
MIPUTOTABJINBATh
pacTBOpBI HY>KHOI
KOHIICHTPAIIHI u
OTpEeNeNiATh €¢ IJOOBIM
JOCTYITHBIM METOJIOM
(TuTpoBanue, c
MOMOILIBIO apeoMeTpa |
T.4.), wmwMepatb pH
BOJHBIX pacTBOpOB
JNIEKTPOJIMTOB;  yMETh
UCIIONIb30BaTh OCHOBHBIE
3aKOHBI

€CTECTBEHHOHAYYHBIX
JUCLUTUIMH B
npodeccHoHaNIBEHOM
JESTEeNbHOCTH,
IIPUMEHSATh METObI
MaTEMaTHYECKOTO
aHanusa u
MOJEIUPOBAHUS
TECOPETUYECKUX u
OKCIICPUMEHTAJIbHBIX
HCCIIEIOBAaHUM;  yMETb

HCIIOJIb30BaTh OCHOBHBIC
3aKOHBI
€CTeCTBCHHOHAYYIHBIX
JTUCIUTUTAH TUTS
(dbopMHUpOBaHUS CXEM H
MTOCTIETOBATENEHOCTH
NMPUMEHCHUA OCHOBHBIX
3aKOHOB
MAaTEMATHYCCKUX u
€CTCCTBCHHBIX HAYK IJId
peanu3ai  MPOCSKTHBIX
pemennii B objactu
MIPOEKTHPOBAHUS u
AKCIUTyaTalluy 3TaHUN U
COOpYKEHUH

BIMSHHAC Ha
HaIpaBJICHUC
XUMUYECKUX
B3aMMOICHCTBUI,
KHCJIOTHO-OCHOBHOM
XapakKTep cpexpl,
BO3MOJKHBIE ~ TIOOOYHEIC
TIPOIIECCHI
(KOppO3MOHHBIE U 1p.) H
Mpe/CKa3bIBaTh ux
BIIMSIHUC Ha
TEXHOJIOTHUCCKU
MpoLece, OKPYKaIOIIYI0
Cpely W YeJIOBCKa,
mpe/iarath CIIOCOOBI
3aIIUTHl OT HUX, a TaKXKe
MIPUTOTABIINBATH
pacTBOpEI HYKHOH
KOHIICHTPAIIH u
OTIpeNeNATh e¢ JIEOOBIM
JOCTYIIHBIM METOOOM
(TuTpOBaHuUeE, c
MOMOIIIBI0 apeoMeTpa U
T.A.), w3Mepsatb  pH
BOJHBIX pacTBopoB
3JICKTPOJIUTOB, YMETh
HCIIONIB30BaTh OCHOBHEIC
3aKOHBI

CUCTEMY,

€CTECTBEHHOHAYYHBIX
JUCTIATUTAH B
npodeccuoHaIbHOM
NIESTeTbHOCTH,
MPUMEHSITD METOBI
MaTeMaTHYECKOTO
aHanmm3a u
MOJICTUPOBAHUS
TEOPETUIECKUX u
9KCIEPUMEHTAIBHBIX
UCCIICIOBAaHUN;  yYMETh

HCIIOJIb30BaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JUICIUTLTHH JUIst
dbopmupoBanust cxeM U
MOCJIE/I0BATENILHOCTH
NPUMEHEHNs] OCHOBHBIX
3aKOHOB
MaTeMaTHYeCKHX u
€CTECTBEHHBIX HAayK IUIs
peanu3ali MPOEKTHBIX
pemieHuid B obnacTH
MPOEKTUPOBAHUS u
JKCIUTyaTalluu 3TaHuN U
COOPY>KEHUH

COCAMHEHU I o
nosnoxxenuro B [1CD, ux
BIIUSIHUE HA CUCTEMY,

HaIpaBJICHUE
XAMHYECKUX
B3aMOJCHCTBHH,
KHCJIIOTHO-OCHOBHOM
XapakTep cpensl,
BO3MO’KHBIE TOOOYHEIE
TIPOLIECCHI

(KOppO3UOHHBIE U [Ip.)
U TpPEeICKa3blBaTh UX
BIIUSIHUE Ha
TEXHOJOTUUECKHIA
nporecc,
OKpY’KaIOIIyIO Cpeay U
YeNoBeKa, MpeIaraTh
CHOCOOBI  3aIIUTHl  OT
HUX, a TaKKe
MIPUTOTABIINBATH
pacTBOpPEI HYXHOU
KOHIICHTpAIun u
OTIpEICIISATh €€ JIHOOBIM
JOCTYITHBIM METOOOM
(TuTpOBaHUE, c
MIOMOIIBIO apeoMeTpa U
T.A.), wmMepate pH
BOJHBIX pacTBopoB
QJIEKTPOJIUTOB; yMETh
HCTIOTb30BaTh
OCHOBHEIC 3aKOHBI
€CTeCTBCHHOHAYYHBIX
JAUCILHUIIIINH B
npoQeCCUOHATBHOM
JeSITeIbHOCTH,
MPpUMCHSATH METOAbI
MaTeMaTH4YCCKOI O
aHau3a u
MOJICITAPOBAHUS
TEOPETUICCKHUX "
AKCIIEPUMEHTATBHBIX
HCCIICIOBAHUIA; yMETh
HCTIOJTb30BaTh
OCHOBHBIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX
JAUCLUIIIINH JIIA
(hopMHUpPOBaHHUS CXEM U
MOCIIEeI0BATEIEHOCTH
TMPUMECHCHUA
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKHX u
€CTECTBEHHBIX HayK
JUTSt peanuzanuu
MPOEKTHBIX PEIICHUN B
obsactu
MIPOCKTUPOBAHUA u
SKCIUTyaTalluu 3AaHui
U COOPYKEHUM

nonoxenuto B [1CO, nx
BIUSIHUE Ha CHUCTEMY,

HanpaBJieHUE
XAMHYECKUX
B3aHMOJCHCTBHH,
KHCJIOTHO-OCHOBHOM
XapakTep cpensl,
BO3MO’KHBIE TOOOYHEIE
TIPOIECCHI

(KOppO3HOHHBIC U JIp.)
U TPEICKa3bIBaTh WX
BIIMSTHUC Ha
TEXHOJIOTHUCCKUI
npotrecc,
OKpYXKaIOIyIo cpeny U
YeloBeKa, IMpeiaraTh
CIOCOOBI  3aIMTBl  OT
HUX, a TaKxKe
MIPUTOTABJIABATH
pacTBOpEI HYKHOH
KOHIICHTpalun u
OMPENEeNATh €€ JIOBIM
JOCTYITHBIM METOAOM
(TuTpOBaHUE, c
MIOMOIIBIO apEOMETpa U
T.A.), wuMepsats pH
BOJHBIX pacTBopoB
AJIEKTPOJIUTOB;, yMETh
HCTIOTB30BaTh
OCHOBHEIC 3aKOHBI
€CTeCTBCHHOHAYYHBIX
JTUCTIATUTHH B
npodeCCHOHATBHOM
JeSITETIBHOCTH,
MPpUMCHATH METOAbI
MaTe€MaTH4YCCKOI O
aHajm3a u
MOICTUPOBAHHS
TEOPETUICCKHUX u
AKCIIEPUMEHTATBHBIX
WCCIICIOBAHUIA;, yMETh
HCTIOJTBb30BaTh
OCHOBHEIC 3aKOHBI
€CTCCTBCHHOHAYYHBIX
JAUCLHUIIIINH JJIsL
(dhopMUpOBaHUS CXEM U
MOCJIeI0BATEILHOCTH
MPpUMEHCHU A
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX u
€CTeCTBCHHBIX  HayK
JUIS peanu3anun
MPOEKTHBIX PEUICHUN B
obiacTi
MPOEKTHPOBAHUS u
SKCIUTyaTalluu 3AaHUM
U COOpPYKECHUMI
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BJIAJ€Th

OO0yuaromuiics HE
BIafeeT  WIH B
HEJIOCTaTOYHOH CTerneHH
BIIAJICCT: BJIAJICTh
cXemMou u
MIOCTIETOBATEIHHOCTEIO
MIPUMEHEHHASI OCHOBHBIX
3aKOHOB
MaTeMaTHIECKUX u
€CTECTBEHHBIX HayK JUIsl
peajM3any MPOEKTHBIX
pemieHuit B obOnacTH
MIPOEKTUPOBAHUS u
SKCIUTyaTalld 3JaHuil H
COOpPYXEHUH, a UMEHHO,
MeTOIaMu pacuera
KHHETHYECKIX u
TEPMOANHAMHYICCKIX
XapaKTePUCTHK
XIMAYECKUX  PEaKIui,
pacdyera KOHLIEHTpaLUH
pacTBOPOB U KOJIHMYECTB
pearupyromux u
00pa3yIOIMXCs BEIIECTB
10 XUMHUYECKOMY
YPaBHEHHIO, pacuera
TTOKa3aTess KUCIOTHOCTH
cpenpl, pacuera DAC u

OKHCIIUTEIHHO-
BOCCTaHOBHTEIBHBIX
MOTCHINAJIOB  PEaKIIi;
BIAICTh HaBbIKaMH
pemeHust CTaHAAPTHBIX
3a7a4 TEOPETUYECKOU
MEXaHUKU c
IIPUMEHEHUEM
€CTeCTBCHHOHAYYHBIX H
00IIEMHKEHEPHBIX
3HAHUH, METOJ0B
MaTeMaTHIecKOro
aHaM3a u
MO/JIETTMPOBaHNS;
BJIAJIETh METOJIBI
MaTeMaTHYeCKOTo
aHau3a u

MOACIUPOBAHUA JJIA OJIsA
peanu3ai  MPOCSKTHBIX
pemennii B objactu
IIPOCKTUPOBAHUA u
AKCIUTyaTalluy 3TaHUN U
COOpYKEHUH

OOyuaroniuiicss BlageeT
B HEIMOJHOM 00BEME H
MPOSIBIISET
HEJ0CTaTOYHOCTD
BIIa/ICHUS HaBbIKaMHU
BIIA/IETh CXeMOH H
[IOCJIE0BATEIBHOCTBIO
MIPUMEHEHHUS OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX u
€CTECTBEHHBIX HAyK MJisi
peanu3anuu MPOEKTHBIX
pemieHuii B 00JacTu
MIPOEKTUPOBAHHUS u
JKCIUTyaTalluu 3JIaHui U
COOPY’KEHUI, a UMEHHO,
METOJIaMHU pacuera
KHUHETUYECKUX u
TEPMOJIMHAMHYECKHUX
XapaKTEPUCTUK
XUMUYECKUX  peaKiuil,
pacuera KOHLIEHTpaLUl
PacTBOPOB U KOJIMYECTB
pearupyromux u
00pa3yronmxcs: BEIecTB
o XUMHUYECKOMY
YpaBHEHHUIO, pacuera
MOKa3aTesi KUCIOTHOCTH
cpenpl, pacyera DAC u

OKHCIIUTEIBHO-
BOCCTAHOBHUTEILHBIX
MOTCHIIHATIOB  PEaKITHii;
BJIAJIETh HaBBIKAMU
pelIeHnsT CTaHIAPTHBIX
3a7a4 TEOPETUYECKON
MEXaHUKH C
MPUMEHEHUEM
€CTECTBEHHOHAYYHbIX U
00IIenHXEHEPHBIX
3HAHUH, METOJIOB
MaTeMaTHYECKOTO
aHaJIM3a u
MOJICTUPOBAHHS;
BJIAJIETh METO/bI
MaTEeMaTUYECKOTO
aHanmu3a it

MOACIUPOBAHUA IJIA OJIsA
peaim3aiu MPOCKTHBIX
pemiennii B obnactu
MPOEKTUPOBAHUS u
9KCIUTyaTallM 3JaHuil H
COOPY>KEHUH

OOyu4aronmmcs
JIOTYCKal0TCA
HE3HAYUTEIILHBIC
OIIMOKH, HETOYHOCTH,
3aTpyHEHU,
YaCTUIHO BJIaJICET
HaBBIKAMU BIIAJICTH
CcXeMoH u
MTOCTIEIOBATEIHHOCTEIO
MIPUMCHCHHUS
OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKUX "
€CTECTBEHHBIX HAYK
JUIS peanuzanuu
MPOCSKTHBIX PEUICHUN B
oOmacTu
MIPOEKTHPOBAHUS u
SKCIUTyaTallud  3JaHuN
U COOpYXEHHH, a
MMEHHO, METOIaMu
pacdyera KMHETHYECKUX
U TEPpMOAUHAMUYCCKUX
XapaKTEPUCTHK
XUMHUYECKUX peaKiui,
pacdeTa KOHLCHTpaLUii

pacTBOpoB u
KOJIMYECTB
pearupyrommx "
00pa3yrommxcst
BEIIECTB o
XUMHYIECKOMY
ypaBHCHHIO, pacyera
TOKa3aTes
KHCIIOTHOCTH  CPEJIBI,
pacyeta C "
OKHCIUTEIbHO-
BOCCTaHOBUTEIHHBIX
MOTEHIMAJIOB PEAKLUN;
BIIAJICTh HABBIKAMU
pelIeHus CTaHIapTHHIX
3amad  TeOPETHUYECKON
MEXaHUKA c
TIpUMEHEHHEM
€CTEeCTBEHHOHAYYHBIX
U OOIIEenH)KEHEPHBIX
3HAHUH, METOJIOB
MaTEeMaTHYECKOTO
aHau3a u
MOJICTHPOBAHMS;
BJIAJCTD METO/IbI
MaTeMaTH4eCKOro
aHanmm3a u
MOJAENUpPOBaHUS  JJis
JUTS peanuzanuu

MPOEKTHBIX PEIICHUN B
obmacTu
TIPOEKTHPOBAHUS u
SKCIUTyaTalluu 3AaHui
U COOPYKEHUM

OOyuaronmiics
CBOOO/IHO  NIPHUMEHSET
MOJTy4YeHHbIE HABBIKHU, B
TIOJTHOM o0BeMeE
BIIAZIEET HaBBIKAMU
BIaJETh CXEMOH H
M0CJIEI0OBATEIBLHOCTHIO
TIPUMEHEHHS
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX u
€CTECTBEHHBIX HayK
ISt peanuzanuu
MPOEKTHBIX PEIIeHUuN B
obacTu
MIPOEKTUPOBAHUS u
SKCIUTyaTaluu 3AaHUN
U COOpYXEHHUH, a
MMEHHO, METOIaMU
pacdeTa KHHETHYECKUX
¥ TePMOAWHAMHYECCKIX
XapaKTEPUCTHK
XUMHUYECKUX peaKiui,
pacdeTa KOHLEHTpaLuii

pacTBOpOB u
KOJINYECTB
pearupyromumx u
o0pa3yrommxcst
BEILECTB ()
XUMHUYECKOMY
YPaBHEHHIO,  pacyeTa
TOKa3aTess
KHCIIOTHOCTH  CpEZbl,
pacueta C u
OKHCIIUTEIHHO-
BOCCTaHOBUTEIBHBIX
MOTEHIMAJIOB PEeaKLUii;
BJIAJECTh HaBbIKaMU
peleHns CTaHAapTHBIX
3a1a4  TEOPETUUECKOU
MEXaHUKHU c
TIPUMEHEHHEM
€CTECTBEHHOHAYUYHBIX
U OOUICHHXEHEPHBIX
3HAHUH, METOJ0B
MaTEeMaTHYECKOTO
aHaJIN3a u
MO/ICJTUPOBAHHUS;
BJAJCTh METO]IbI
MaTEeMaTHIECKOTO
aHaJIM3a u
MOJENUpPOBaHUs  JJIs
JUTSt peanuzanuu

MPOEKTHBIX PEIICHUN B
obnactu
MIPOEKTUPOBAHUS "
SKCIUTyaTalluu 3AaHUM
U COOpPYKECHUMI
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6.4.2. MeToauKa OLlEeHUBAHUSA Pe3YJbTATOB NPOMEKYTOYHOM aTTECTANUN
[TokazaTenssMu OLECHUBAHUS KOMIIETEHIIMM HaA 3Tame
aTTeCTallM MO0 JUCHUIUIMHE «XHUMHS» SBISIOTCA PE3yiabTaThl OOy4YEeHHUS IO

IIPOMEKYTOUYHOU

JUCLUILINHE.
OHeHO‘leIﬁ JIUCT PE3yJIbTATOB Oﬁy‘leHHH 0 JTUCIHIUIIJINHEC
YpoBeHb
K c(hOpMHUPOBaHHOCTH
OnL 3HaHus VMmenns HaBwixu KOMITICTCHITIH Ha
KOMIIETCHIIUN
aHHOM dTtamne /
OLCHKa
3HATh OCHOBHBIE | YMETb HCIOJIB30BaTh | BIAJETh CXEMOM H
3aKOHEI 3HAHUSI OCHOBHBIX | IIOCIIEIOBATCIHLHOCTH
MaTEeMaTHYECKHMX U | 3aKOHOB 0 TIPUMEHEHUSI
€CTECTBEHHBIX HAayK, | MaTeMaTUYeCKUX U | OCHOBHBIX  3aKOHOB
HCOOXOMUMBIX  JUIS | €CTECTBEHHBIX HAyK JUIS | MAaTEMAaTHYECKUX U
pEelIeHHsT  TUIOBBIX | PEIIEHUS CTaHAAPTHBIX | €CTECTBEHHBIX HayK
3a1a4 3a1a4 B obmactu | s peanu3an
pogecCHOHANTBHOMI SKCIUTyaTalluil 30aHUH W | TIPOEKTHBIX DPELICHUH
JIEITEIBLHOCTH, a | COOpy)XeHHH, a UMCHHO, | B obnactu
UMEHHO, OCHOBHBIC | ONPENENATh XUMHUCCKUE | MPOCKTUPOBAHUAS U
ITOJI0KEHMUS CBOWCTBA HJIEMEHTOB W | SKCIUTyaTaIliH
COBPEMEHHOM Teopuu | UX COECTUHECHUH o | 3JIaHHHI )¢
CTPOCHUS aroma, | monoxeHuto B IICD, ux | coopyxeHUH, a
XUMHUYECKON CBSI3W, | BIUSHHE HA CHUCTEMY, | HMEHHO, METOJaMu
SHEPreTHKH U | HampaBJIeHUE pacyeta
KHUHETUKH XUMHUYECKHUX KMHETHYECKUX u
XUMHUYECKUX B3aUMOICHCTBUI, TEPMOJAUHAMHUUYECKUX
peakuui, KHCJIOTHO-OCHOBHOM XapaKTEPUCTHK
XHUMHUYECKOTO XapakKTep Cpenpl, | XUMHUYECKUX
paBHOBECHsI, TCOPHH | BOSMOXKHBIE MOOOYHBIC | pEaKIIHid, pacuera
PacTBOpOB, TIPOIIECCHI KOHIICHTpAaIUi
JIEKTPOXHMUH, a | (KOppO3WOHHBIE U JIp.) U | PacTBOPOB u
TaKKe OCHOBHBIC | TPEICKa3hIBAThH HUX | KOJIMYECTB
COEIMHEHUS BIIMSTHHE Ha | pearupyromux u
OTIK-1 2JIEMEHTOB, HX | TEXHOJOTHYECKHI1 obpasyromnmxcs
i KIacCU(UKAIIMIO | | MPOIECC, OKPYXKAMIIYI0 | BEIIECTB o
XHUMUYECKUE cpeny W YeloBeKa, | XUMHUUECKOMY
MpeBpalieHusl; 3HATh | Mpeaiarath CrocoObl | YpaBHEHHIO, pacyeTa
METO/IbI 3aIUATHl OT HUX, a TAKXKe | MOKa3aTess
MaTeEMaTUYECKOTO MIPUTOTABIINBATh KHCJIOTHOCTH CpEJFI,
aHaM3a U | pacTBOpPHI Hy)XHOH | pacueta OJOIAC wu
MOJICIIMPOBAHMSA JUIS | KOHIICHTPAIIH M | OKHCIUTEIBHO-
peteHus OTIpeNeNATh €€ JIOOBIM | BOCCTAHOBHTEIBHBIX
CTaHIAPTHBIX 3a1ad | JOCTYITHBIM METOJOM | IOTEHIIHAJIOB
B obnactu | (TUTpOBaHUE, c | peakuui; BJIAJIETH
MPOMBIIIJICHHOTO  H | TIOMOINBIO apeoMeTpa M | HaBBIKAMH  PEIICHUS
TPKIAHCKOTO T.1.), w3MepaATh pH | craHgapTHBIX 3ama4y
CTPOUTENILCTBA; 3HATh | BOJHBIX PAcTBOPOB | TEOPETHUECKOM
BO3MOJKHEIE JJIEKTPOJIUTOB, YMETh | MEXaHHUKHU c
HaIpaBIICHUS WCIIOJIb30BaTh OCHOBHBIE | MPUMEHEHHUEM
XUMHYECKUX 3aKOHBI €CTECTBCHHOHAYYHBIX
B3aMMOJCHCTBUM, €CTECTBEHHOHAYUYHBIX U OOIIECHHKCHEPHBIX
KOHCTAaHTBI JIHACLHILINH B | 3HaAHUN, METOJIOB
paBHOBECHS npogeCCHOHATBHOM MaTeMaTHIECKOrO
XUMHYECKUX JIeATEeILHOCTH, aHajau3a u
MpeBpalecHuN MPUMEHSTD METOBI | MOACTHPOBAHUS;
MaTEMaTUYECKOTO BJIAIETH METOIBI
aHanmu3a A | MaTEMaTHYECKOTO
MOJIETTUPOBAHUS aHayM3a u
TEOPETHIECKUX ¥ | MOAETUPOBAHUS IS
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SKCHEPUMEHTANBHBIX UL peanuzanuu
UCCIICAOBAaHUN;  YMETb | MPOEKTHBIX pEIICHUil
UCTIONB30BaTh OCHOBHBIE | B obnactu
3aKOHBI MIPOCKTUPOBAHUS  H
€CTECTBEHHOHAYYHBIX 9KCILTyaTallu

JUCLUIIIHH ISl | 37aHud u
(hopMHpOBaHUS CXEM H | COOPYXKEHHH

MOCTIeI0BATENEHOCTH
MIPUMEHECHNSI OCHOBHBIX
3aKOHOB
MaTeMaTHIECKUX u
€CTECTBEHHBIX HAyK I
peanu3aluu MPOEKTHBIX
peuieHuit B 00JacTu

MIPOEKTUPOBAHUS u
SKCIUTyaTalluu 34aHUN U
COOpYXEHUHI

OreHka o JUCIUILIMHE (CpeaHee apuMEeTHUECKOe)

OrneHka 10 JAWCIUIUIMHE 3aBUCHT OT YPOBHSA  C(HOPMHUPOBAHHOCTH
KOMIICTEHIIUM, 3aKPEIVICHHBIX 3a JUCIUIUIMHOM M TMpEeJCTaBlIIeT cO0OM cpelnHee
apu(METHIECKOS OT BBICTABJICHHBIX OIIEHOK IO OTJICJIbHBIM pe3yJibTaTaM O0y4YeHHUs
(3HaHUA, yMEHUS, HABBIKH).

O1eHKa «3a4TEHO» BBICTABJISCTCS, €CIU CpeaHee apuhMETHISCKOS HAXOUTCS
B uHTepBasie OT 2,4 no 5,0. OueHka «HE 3aYTEHO» BBICTABIISETCS, €CIU CPEIHEE
apupmeTnyeckoe HaxoauTcs B uHTepBaie ot 0 1o 2.4.

[IpomexyTouHasi aTTecTanuss oOydaronmxcs B ¢GopMme 3a4eT MPOBOAUTCS IO
pe3yJibTaTaM BBINIOJIHEHUSI BCEX BHUAOB YueOHOHW paboOThl, MIPEAYCMOTPEHHBIX
Y4EOHBIM TUJIAHOM M0 JUCIUIUIMHE «XUMHUS», IPU 3TOM YUYHUTHIBAIOTCS PE3yJIbTaThl
TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTH B TeueHHe cemectpa. OlleHKa CTEeneHu
JTOCTHKEHUS 00yJaIOIUMUCS TUIAHUPYEMBIX Pe3YyJIbTaTOB 00YUYEHHUsI 110 JUCIUILUIMHE
MPOBOJIUTCSL TIperojiaBaTesieM, BEAYIIMM 3aHATHS 10 JAUCHUIUIMHE METOJIOM
DKCIEPTHOW OLEHKHU. [lo mToramM mnmpomMeKyTOYHOM aTTEeCTalMy 110 JUCIUILINHE
BBICTABJISICTCS OIIEHKA «3aUTCHO», UIIU «HE 3aUTCHOY.

HIxkana
OLleHMBaHUA

Onucanue

BrinmonHensl Bce BUIbl yueOHOUM paboThI, TPETyCMOTPEHHbBIE YUEOHBIM IJIAHOM.
CTyzneHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEICHHBIM B
TabMuax TIoKas3aresneil, omepupyeT NpUOOPETEHHBIMU 3HAHUSMH, YMEHHIMH,
3auTeHo HAaBbIKAMM, [IPUMEHSET UX B CUTYalUsX MOBBIMICHHON CII0KHOCTU. IIpu 3TOM MOryT
OBITh JOMYIIEHbl HE3HAUUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS NpH
AQHAJIUTUYECKUX  OIepalusax, I[epeHoce 3HaHMM M yMEHUHM Ha  HOBBIC,
HECTaHJApTHBIC CUTYyaI1H.
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He BwmimmonmHeH oauH win Oosee BHIOB Y4eOHOW pabOThHI, MPEeayCMOTPEHHBIX
y4eOHbIM 1IaHOM. CTYJIEHT JIEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM,
YMEHHUH, HaBBIKOB IO J3TanaMm (ypoBHSIM) CHOPMHUPOBAHHOCTH KOMIICTCHIIUH,
JIOITYyCKAIOTCS 3HAYUTEIbHBIC OMIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHHUM, YMEHUH,
HaBBIKOB I10 PS/Iy MOKa3aTesei, CTyICHT UCTIBITHIBACT 3HAYUTEIIBHBIC 3aTPyIHEHHUS
Ipu ONICPpUPOBAHUU 3HAHHUAMU U YMCHUAMMU ITPHU UX IICPCHOCC HA HOBBIC CUTyalluU.

He 3auteno

7.  DJaekTpoHHass HHPOPMALMOHHO-00pa30BaTeJIbHAS cpea

Kaxxapiii 00ydaronuiicsi B TeYEHHE BCETO Meproia 00ydeHUs] 00eCcTIeunBaeTCs
WHIMBHUIyJIbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(OpMAIMOHHO-
obpazoBarenpHOM cpene Yebokcapckoro wuHCTUTyTa (dunuana) MOCKOBCKOTO
MOJUTEXHUIECKOTO YHUBEPCUTETA U3 JHOOOW TOYKH, B KOTOPOH HMMEETCS JOCTYI K

MH(OPMAIMOHHO-TEJICKOMMYHUKAIIMOHHON cetn  «WHTepHeT» (mamee — ceTh
«HTEepHeTY), KaK Ha TeppUTOpUH (PrIhala, TaK U BHE €e.
OnexTpoHHass HWHGPOPMAIIMOHHO-00pa3oBaTeIbHasl Cpella — COBOKYIHOCTh

WHOOPMAITMOHHBIX M TEJIEKOMMYHHUKAITMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJIOTHYECKUX  CpPEICTB, OOECHNEUYMBAIOIIUX  OCBOEHUE  O0YyYarOIUMHUCS
0o0pa3oBaTeNbHBIX MPOTPAMM B MOJTHOM O0BEME HE3aBUCUMO OT MECTa HaXOXKICHUS
00yyarommxcs.

DnekTpoHHas HH()OPMALIMOHHO-00pa30oBaTeibHas cpea 00eCIeunBacT:

a) JOCTYI K Y4eOHbIM IIaHaM, paboyuM NporpaMMmaM JUCHUIUIMH (MOAyJEH),
MPAKTUK, JJCKTPOHHBIM YYE€OHBIM H3JaHUSIM U JJIEKTPOHHBIM 00pa3oBaTEIbHBIM
pecypcaM, yKa3aHHBIM B pabOUYuX MporpaMMax AUCIHUIUIMH (MOAYJIEH), MPAKTHK;

0) dbopMupoBaHHE 3JIECKTPOHHOTO MOPTHOIHMO OOYUYAIOIIETOCsS, B TOM YHCIIEC
COXpaHEHUE ero padoT U OIIEHOK 3a 3TU PaboTHI;

B) (ukcanuio  xoga  oOpa3oBaTelbHOTO  Mpoliecca,  Pe3yabTaToB
MIPOMEKYTOUHOM aTTeCTAIlMN U PE3yJIbTATOB OCBOCHUS NMPOTpaMMBbI OaKkanaBpHara;

') MpoBeJeHNEe YUeOHBIX 3aHATUIM, MPOIEAYP OICHKU Pe3yJbTaTOB 00ydeHUS,
peanu3aiys KOTOPBIX TMPEIyCMOTPEHA ¢ TPUMEHEHHEM 3JICKTPOHHOTO OOyYCHHSI,
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI;

1) B3aUMOJCHCTBHE MEXKIY yJaCTHUKAMH 00pa30BaTEIBHOTO MPOIecca, B TOM
YUCJIE CUHXPOHHOC W (WMJIM) AaCHHXPOHHOE B3aWMOJCHCTBUS TIOCPEICTBOM CETH

«HTEpHET”.

OYHKIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMALIMOHHO-00PA30BaATEIBHON Cpeibl
obecnieunBaeTcs COOTBETCTBYOILIUMHU CpEICTBAMHU UHPOPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTMH W  KBalu(dukamue  pabOTHUKOB, €€

WCITOJIB3YIOLIMX U MOAJIEPKUBAOILINX.

OYHKITMOHUPOBAHUE DJIEKTPOHHOU HH(POPMAIIMOHHO-00Pa30BaTEILHON CPEIbl
COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickon denepanuu.

OcHoBHBIME cocTaBistomumMu DMOC dunmana SBISIOTCS:

a) calT UWHCTUTYTa B ceTu HHTepHET, pacnoJIOKEHHBbId 0 aJpecy
www.polytech21.ru, https://chebpolytech.ru/ koTopslit obecnieunBaert:

- JocTyn oOydammMxcsd K Yy4eOHbIM IUlaHaMm, pabouyuM MporpaMmam
TUCUUIUIMH, TPAKTUK, K U3JaHUSAM OJEKTPOHHBIX OHOJIMOTEUYHBIX CHCTEM,
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AJIEKTPOHHBIM HMH(QOPMALIMOHHBIM U 00pa30BaTEeNbHBIM pecypcaM, YKa3aHHBIX B
pabounx mporpammax (pasmensl caita «CBegeHuss 00 oOpa3oBaTeIBHOM
OpraHU3alUuN» );

- uHbOpMHUpOBaHUE O0yUaroIMXcsa 000 BCEX M3MEHEHUAX Yy4eOHOTro IMpolecca
(HOBOCTHAs JIEHTA CaliTa, IEHTa aHOHCOB);

- B3aUMOJCHMCTBHE MEXIy Y4YaCTHHKaMU 0Opa30BaTENBHOTO Ipoliecca
(mompasznensl caita «3agaTh BOIPOC AUPEKTOPY»);

0) oduiuanbHble SJIEKTPOHHBIE ajJpeca MOApa3IeNeHUH U COTPYIIHUKOB
UHCTUTYTa C SHaekc-momeHoM (@polytech2l.ru (CMCOK KOHTaKTHBIX JAHHBIX
nojpasneneHuil Ounnana pasMelleH Ha oduiMaibHOM caiite Punmana B paszelne
«KOHTaKThl», CHHCKM KOHTAKTHBIX  OQUIMANIBHBIX  BJEKTPOHHBIX  JAHHBIX
npernojaBarenell  pasMmeinieHsl B noapasnenax  «Kadeape») obecneunBaror
B3aMMOJICICTBHE MEXAY yYaCTHUKaMHU 00pa30BaTEIbHOTO MPOLIECCa;

B) JIMYHBIA KaOuHeT oOydaromierocs (moptdosino) (BXoA B JIMYHBIN KaOMHET
pasmenieH Ha oduimansHoM caiite @Ounmana B pasuaene «CTyaeHTy» Hoapasziese
«OneKTpoHHas WH(OPMAIIMOHHO-00pa3oBaTeiibHasg Cpela») BKIIOYAeT B ceds
nopTdoIM0  CTYyAEHTA, DJJICKTPOHHBIE BEAOMOCTH, PEUTHHT CTyJIEHTOB U
00€ecCIeYnBaeT:

- (hukcanuio xoaa o0pa3oBaTEILHOTO Mpoliecca, pe3yIbTaTOB MPOMEKYTOUHON
aTTEeCTallu U Pe3yIbTaTOB OCBOEHUS 00Pa30BATEIbHBIX MPOTPaAMM 00YyUaIOIITIMHUCS,

- (popmHpoOBaHUE 3JIEKTPOHHOTO MOPTPOINO 00YyHaIOIIErocs, B TOM YHUCIE C
COXpaHEHHue paboT 00y4aroIIEerocs, PELEeH3HI U OIICHOK Ha 3TH paboTHl,

I) DJJCKTPOHHBbICE OMOJMOTEKH, BKIIOYAIOUIUME HJIEKTPOHHBIE KaTajorw,
MOJIHOTEKCTOBBIE IOKYMEHTBI U 00ECIEeUnBaOIINE AOCTYMN K Y4eOHO-METOIUYECKUM
Marepuaiam, BHITYCKHBIM KBATH(PUKAIIMOHHBIM padoTaM | T.1.:

Yebokcapckoro nacturyTa (punuana) - <K UPBUC

1) 2JIEKTPOHHO-OMOmoTeuHbie cuctembl (DbC), BKIIOYAIONINE AIEKTPOHHBIN
KaTaJor W MOJHOTEKCTOBBIE TOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas wiatdopma FOpaitt - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) maTgpopma uuppoBOro o0pazoBaHus [Tonurexa -
https://Ims.mospolytech.ru/

XK) cucTeMa « AHTUIIaruaT -https://www.antiplagiat.ru/

3) cuctema dJeKTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecreunBaeT JOKyMEHTOO0OpOT MexX Ty Duiinanom u Y HUBEPCUTETOM;

n) cucrema «1C Ynopasnenue BY3oMm DnexktponHslil qekanat» (MOCKOBCKHIA
MOJINTEXHUYECKUN YHUBEPCUTET) o0ecreunBaeT (hUKCAIUIo X0/1a 00pa30BaTeIbHOTO
mpolecca, pe3ysibTaToB MNPOMEXKYTOYHOW aTTECTallMd W PEe3yJbTaTOB OCBOCHHUS
00pa30BaTeNbHBIX MPOTPaAMM 00YUAIOLTIMHUCS;

k) cucrema «POLYTECH systems» oOecneunBaer WHGOPMAIIMOHHOE,
JOKYMEHTaJTbHOE  aBTOMATH3MPOBAaHHOE  COMPOBOXKICHHE  0Opa30BaTEIHHOTO
npoiiecca;

) cucrema «AOUTYpUECHT» obecrnieunBaeT JIOKYMEHTAJIbHOE
aBTOMATHU3UPOBAHHOE COMPOBOXKACHUE PAOOTHI IPUEMHON KOMHUCCHUH.
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8. IlepeyeHb OCHOBHOM M [JONOJHUTEJBbHOM Y4YeOHOW JMTEpaTyphl,
He00X0AMMOii VIS OCBOCHUS AU CHUILIUHBI
OcHOBHas AUTEpPaTypa

1. Pocun, W.B. Xwumus: ydyeOHUK U mpakTukym st By3oB/ U. B. Pocun,

JI. JI. Tomuna, C. H. ConoBbeB. — MockBa : M3partensctBo [Opaiit, 2025. —
328 c. — (Beicmiee oOpaszoBanue). — ISBN 978-5-534-15973-8. — Tekcr
aNeKTpoHHbI //  OOpazoBarenbHass 1atrgopma HOpaiir [caiit]. — URL:

https://urait.ru/bcode/580188.

2. Xumus : yueOHuk 1y By3oB/ FO. A. JleGenes, I'. H. ®anee, A. M. ['ony6es,
B. H. lllanoBain ; mox obmewt penakimuenn I'. H. ®aneeBa. — 2-e¢ u3zd., nepepad. u
non. — Mockpa : WznmarenbctBo  FOpaiit, 2024.— 431c.— (Beicmee
oOpazoBanue). — ISBN 978-5-534-02453-1. — Tekcr : DJEKTPOHHBIA //
O6pazoBartenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536017.
3. MaprteiHoBa, T. B. Xumus : yueOHUK U nnpakTukyMm i By3oB / T. B. MapTsiHOBa,
H. B. Apramonosa, E. b. ['onyHoB ; mox obuieit pegakuueid T. B. MapTeiHOoBOM. —
2-e u3n., ucnp. u gon. — Mocksa : UzmarensctBo IOpaiit, 2023. — 368 c. —
(Boicmiee obpazoBanue). — ISBN 978-5-534-09668-2. — TeKcCT : 3JI€KTpOHHBIN //
O6pa3zoBarenbHas maatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/511370.
4. Xumusi >IeMEHTOB : y4eOHMK i By3oB/ O.T.OranecsH, B. A.Ilonkos,
JI. . lep6akoBa, A.K. bpens. — 2-e¢ wusn., mnepepad. u gom. — Mocksa :
W3narensctBO Opaiit, 2024. — 316 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-16629-3. — Tekct : anexTpoHnbiit // OOpa3zoBarenvHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/538694.

JononHuTenbHas auTepaTypa
1. 3aiies, O. C. Xumus. JlabopaTopHbIil MPaKTUKyM U COOPHMK 3ajaad : yuyeOHOe

nocobue mia By30oB/ O. C. 3aifnieB. — Mocksa : MznarensctBo Opaiit, 2025. —
202 ¢c.— (Beoicmiee o6pazoBanue). — ISBN 978-5-9916-4106-7. — Tekcr
anekTpoHHbIt  //  OOpazoBarenbHas 1atdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/560601.

2. OnentnukoB, H. H. Xwumwus. AnropuTMmbl pemieHus 3afad U TECTHl . yuyeOHOe
nocobue s cpemHero mpodeccuoHanbHoro ooOpaszoBanus / H. H. OneliHuKOB,
I'. II. MypaBbeBa. — 3-e¢ u3a., uchp. u gon. — Mocksa : M3narensctBo FOpaidr,
2025. — 249 c¢. — (ITpoeccuonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4.
— Texkcr : anexTponHbIi // OOpa3zoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562542.

3. MapteinoBa, T. B. Xumus : yueOHUK U npakTUKyM 17 By30B / T. B. MapTsiHoBa,
. B. ApramonoBa, E. b. 'onynoB ; mox oOmieit pemakiueit T. B. MapTeiHOBO#M. —
2-¢ wm3pa., ucnp. U gpon. — Mocka : U3narensctBo IOpaiit, 2024. — 368 ¢c. —
(Beiciiee o6pazoBanue). — ISBN 978-5-534-09668-2. — TekcT : 37€KTpOHHBIN //
O6pazoBartenbHas maatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/536421.
4. T'enbpman, M. . Xumus : yueObnuk nas By3oB / M. U. I'enbdpman, B. II.
KOctpaToB. — 5-¢ u3n., crep. — Cankrt-IlerepOypr : Jlans, 2025. — 476 ¢. — ISBN
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978-5-507-52360-3. — TekcT : aneKkTpoHHbIN // JIaHb : 3J€KTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/448712

Ilepuoarka

I. XKXypnan «ApxuTekrypa W CTPOHUTEIBLCTBO Poccum»: exXeKBapTaIbHBIN
HAYYHO-TIPAKTUYECKUM W  KYJbTYpPHO-IPOCBETUTENbCKUUA  KypHan . . URL:

https://asrmag.ru. - TEKCT : 2IEeKTPOHHBI.

9. IIpodeccuonanbubie 0a3bl JAHHBIX M MH(POPMANUOHHO-CIIPABOYHbIE

CHCTEMBI

[TpodeccuonanpHas 6a3a TaHHBIX U
HH(POPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH
(PEKBU3HUTHI IOTOBOPA)

Acconuanus ”HXeHepHOTro oopazoBanus Poccuun
http://www.ac-raee.ru/

CoBepliieHCTBOBaHUE o0pa3oBaHUs u
WH)KCHEPHOH JEATENIFHOCTH BO BCEX HX
MPOABJICHUAX, OTHOCAIIUXCA K y‘-Ie6HOMy,

HaydYHOMY n TEXHOJIOTHYCCKOMY
HaIlpaBJICHHUAM, BKJIrO4as IMPOLECCChI
IpcerioaaBaHusA, KOHCYJIbTUPOBAHUA,

WCCIICIOBAHMS, Pa3pabOTKH  WHKCHEPHBIX
peIlIeHHIA, BKIIOYass HE(PTEra3o0Byl OTpacib,
TpaHcdepa TEXHOJIOTHH, OKa3aHUs IHUPOKOTO
CIICKTpa 00pa3oBaTeIbHbIX YCIyT,
oOecIieyeHUs CBS3€ll ¢ OOIIECCTBEHHOCTHIO,
MPOU3BOJICTBOM, HAYKOH M WHTErpald B
MEXIYHApOJAHOE  HAyYHO-00pa3oBaTeIbHOE
MPOCTPAHCTBO.

cBOOOIHBIN 1OCTYI

Hay4Has 3JIeKTpoHHas 6ubnuoreka Elibrary
http://elibrary.ru/

Hayunas JJIEKTPOHHAS 6ubnuoreka
eLIBRARY.RU - 310 KpynHenmmi
POCCUICKHNA MH(pOPMAaILMOHHO-

aHAJIMTUYECKUI MopTal B 00JacTH HayKw,
TEXHOJIOTUM, MEIUIMHBI U 00pa3oBaHMUS,
coJiepkamuii pedepaTsl MU MOJHBIE TEKCThI
Oonmee 26 MIH HayyHBIX cTaTed u
nmyOJauKanui, B TOM YHCIE AJIEKTPOHHbBIE
Bepcun Oonee 5600 poccuicKux Hay4HO-
TEXHUUYECKUX JKypHAJIOB, U3 KOTOPBIX Ooiee
4800 KypHaJOB B OTKpBITOM JOCTYIIE
CBOOOJTHBIN TOCTYT

becriatHast snekTpoHHass OMONMOTEKa OHJIANH
"EnnHoe OKHO K 00pa3zoBaTeibHBIM pecypcam’ uis
CTYJEHTOB U IpernojaBaTelieil; KaTalor cChUIOK Ha
o0pa3oBaTenbHbIE MHTEPHET-PECYPCHI
(http://Window.edu.ru)

Hensro CO3/1aHHUSA nH(pOPMAIIMOHHOMN
cucteMsl "EquHoe OKHO jgoctyma K
o0pasoBaTtelbHBIM  pecypcam' #HcC

"EnuHoe okHO ') sBisieTcsi oOecrieueHue
CBOOOJHOIO JIOCTYyNa K HHTETPaJbHOMY
KaTaJiory  0o0pa3oBaTeNbHBIX  HMHTEPHET-
PECYPCOB M K DIIEKTPOHHOW OHOIHOTEKe
y‘-Ie6HO-MeTOI[I/I‘-IeCKI/IX MaTepuraoB JJIsA
ob1ero u npogecCuoHaIbHOTO
oOpa3oBaHUsl. OneKTpoHHas
OuOnMoTeKa ABIsIeTCS  KpYDHEHWIIMM B
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[TpodeccuonanpHas 6a3a TaHHBIX U
HH()OPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH
(PEKBU3HUTHI IOTOBOPA)

poccuiickoM CErMEHTe Hurepnera
XpPAaHWIUILEM  TOJHOTEKCTOBBIX  BEPCHil
y4eOHBIX, y4eOHO-METOTMYECKHUX u
Hay4YHBIX  MAaTE€pUAJIOB  C  OTKPBITHIM
noctynoM. bubnuoreka conepxxut Ooiee
30 000 maTepuanoB, HICTOYHUKaAMH KOTOPBIX
SIBJIAIOTCSI O0JIee TPEXCOT POCCUICKUX BY30B
U Jpyrux oO0pa3oBaTEIbHBIX M HAYYHBIX
YUPEIKICHUH. OcHoOByY HAIMOJHCHUS
OMONMMOTEKH  COCTABISIOT  3JIEKTPOHHBIC
BEPCUH y4eOHO-METOJIMYECKUX MaTepUasoB,
MOATOTOBJICHHBIE B BYy3aX, [MPOIIEIIINE
pPELEeH3UPOBaHUE U PEKOMEHIOBAaHHBIE K
WCTIOJB30BAHUIO COBETaMHU  (PaKyJIbTETOB,
y4e0HO-METOUYECKUMH  KOMHCCUAMH U
JIPYTHMH BY30BCKUMHU CTPYKTypaMH,
OCYIIECCTBISIIONIUMU  KOHTPOJb  y4eOHO-
METOJIMYECKOMN AEATEIbHOCTH.

CBOOOIHBIN TOCTYII

®denepanbHbI rnopTan «Poccuniickoe
o0pa3oBaHNE» — YHHKAJIbHBIH HMHTEPHET-
pecypc B cepe oOpa3oBaHMs U HAYKH.

ExenHeBHO MyOJIMKYyeT caMble aKTyaJIbHbIC
HOBOCTH, AHOHCBI COOBITHIA,
WH(POPMAIIMOHHBIC MaTepHaIbl TUIst
IIMPOKOTO Kpyra uuTareneid. ExxeHenenpHO

denepanbHbIA nopTain «Poccwiickoe | Ha TOpTalie Pa3MENAITCs AKCKIFO3UBHBIC
oOpazoBaHue» [ DNEeKTPOHHBIHN pecypc] — | MaTepuanbl, HHTEPBBIO €  BEAYIIUMH
http://www.edu.ru CIEUAINCTAMHA - rnegaroraMu,
MICUXOJIOTAMH, YYEHBIMH, PEHOPTAXKH U
AHAJTMTHYECKUE CTAThH.
Uwurarenau MmoxydaroT JOCTYIT K HOPMaTHBHO-
npaBoBoi 06a3ze cdepbl 00pa3oBaHUs, OHU
MOTYT TOJIb30BATHCSA CAMBIMH Pa3IMIHBIMH
MOJIE3HBIMU CEPBUCAMU — TaKUMH, Kak
OHJIAH-TECTUPOBAHHUE, OTIPOCHI o
aKTyaJbHBIM TEMaM U T.1I.
HasBanne Cokpaménnoe Oprasan3aioOHHO- Otpacib OdunnanbHbIN
OpraHu3aIu Ha3BaHUE mpaBoBas popma (obmacth caiT
JIESITEJIbHOCTH)
Accoranus ACP HEKOMMepUeCKas CrpoutennctBo | https://dic.academ
cTpouTenen 00111eCTBEeHHAs] OPTaHu3 ic.ru/
Poccun anusi, 00beIUHSIONAs dic.nsf/ruwiki/173
BEAYILIUX MPECTaBUTE 4862
e

Jen

CTPOUTENIBHON OTPaCiIn
Y CMEXKHBIX C HEH oTpac



http://www.edu.ru/
https://dic.academic.ru/dic.nsf/ruwiki/22907
https://dic.academic.ru/dic.nsf/ruwiki/22907
https://dic.academic.ru/
https://dic.academic.ru/

Acconuanus HEKOMMepUeCcKas CrpoutensctBo | cheb.rwothers/sro
"Yyparickoe oO1ecTBeHHAs , 11k.html
o0BeTMHEHUE opranusanus [IPOEKTUPOBAHU
IIPOEKTUPOBIIHA €, U3bICKaHUsI
KOB"
Hanuonansroe | HOOCTPOM | mexomMepueckas CrpoutensctBo | https://ru.wikipedi
00bEeINHEHNE 0011IeCTBEHHAS OPraHU3 a.org/wiki/
CTpOUTENEN anus
Accouuanus HOIIPA3 HEKOMMepyecKas [IpoekTupoBaH | nopriz.ru
«HauunoHabHO 00111eCTBEHHAs! OpraHu3 | M€, U3bICKAHUS
¢ 00beIMHEeHHE anus
IIPOCKTUPOBIIU
KOB u
U3BICKATENEH»
10. IIporpammHoe o0ecneuyenne (TMLEeH3NOHHOe " CBO0OJIHO
pacnpocTpaHsieMoe), HCIOJIb3yeMoOe TPH OCYIIeCTBJIEHHH 00pa30BATEJIbLHOIO
nmpouecca
WNudopmanus o mpase
cOOCTBEHHOCTHU (PEKBUBUTHI
Aypuropust [TporpamMmmHoOe obecrieueHue
JIOTOBOPa, HOMED JIMLIEH3UHA U
T.J.)
Windows 7 OLPNLAcdmc moroBop NeJ103 ot 30.05.2012) ¢
norcornamenusaMu ot 29.04.14 u
01.09.16 (beccpoyHast THUIICH3U)
No 1010 Vyeonas | Kaspersky Endpoint Security mis CyOnuien3nonnsiii gorosop Ne ITITH-
ayMUTOPHS ISl TIPOBEICHHS 6H§§eca — Pacimpennsiit Russian 126/2023 or 14.12.2023
eGHBIX  3AHSTHH  BCEX Edition. 150-249 Node 2 year
y Educational Renewal License
BUJIOB, IIPEAYCMOTPEHHBIX
IIPOrPaMMOi cpenHero | Google Chrome CB00OOIHOE pacIpoCTpaHsIeMoe
npo()eCCUOHATLHOTO IpOrpaMMHOE 0OecreyeHue
o06pa3oBanus/bakanaBpraTa/ (becepounas mmuensis)
crienuanurera/ Gimp cBOOOJTHO pacIpoCTpaHsIeMOe
MarucTparypbl, OCHAI[EHHAsI [pOrpamMMHOE 00ecIeyeHue
o0opyI0BaHEM u (beccpoyHast NULIEH3Hs)

TEXHUYECKMMHU CpEICTBAMU
o0y4YeHus, COCTaB KOTOPBIX
orpenensercss B pabouyMx

porpaMmmax JHCIATUINH
(Moyneit)

Kabuner XUMHH u
MaTepuaioBeICHU

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic(Microsoft Open License

HOMep JHieH3un-42661846 ot
30.08.2007) ¢ morcornaneHusMu OT
29.04.14 n 01.09.16 (6eccpounast
JIUTICH3 M)

PascalABC

cBOOOJTHO pacIpoCTpaHsIEeMOe
MporpamMMHOe 00ecreueHue
(beccpodHast TUIICH3HS)

Windows 7 OLPNLAcdmc

noroBop NeJ103 ot 30.05.2012) ¢
noricornamenusiMu ot 29.04.14 u
01.09.16 (6eccpouHast TUTICH3MS)
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Ne 1126 ITomerenue misa
CaMOCTOSITENILHON PabOTHI
oOydJaronuxcs

Kaspersky Endpoint Security mist
ousHeca — Pacrimpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOmmmnen3nonusii goropop Ne TTITHN-
126/2023 or 14.12.2023

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcornamenusmu ot 29.04.14 u
01.09.16

(beccpoyHast TUIICH3HS)

AdobeReader

CBOOOJHO pacmpocTpaHsieMoe
porpaMMHOe obecriedeHne
(6eccpounas TUIEH3US)

I'apaHT- cripaBOYHO-IIPAaBOBAst CHCTEMA

JHorosop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep

CBOOOIHO pacmpoCTpaHsIeMoe
porpaMMHOE o0ecreyeHue
(6eccpouHast JIULIEH3US)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic(Microsoft Open License

HOMeEp JMLEH3UN-42661846 ot
30.08.2007) ¢ gorcoriameHusIMy OT
29.04.14 1 01.09.16 (6eccpounas
JIUTICH3M )

Zoom CBOOOJIHO paclpocTpaHsIeMoe
porpaMMHOe o0ecreyeHue
(6eccpouHast JIULIEH3US)

AIMP OTEYECTBEHHOE CBOOOIHO

pacmpocTpaHseMoe MPOrpaMMHOE
obecnieueHne (OeccpoyHas JTUIICH3MUA)

11. MaTepuaibHO-TeXHHYECKOE o0ecredyeHHue TUCHUIIMHBI

Tun n HomMep noMenieHus

[lepeueHb OCHOBHOTO 00OPYI0BaHUS U TEXHUUECKUX
cpeacTB 00yueHust
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VYuebHas ayauTopusi [UIs TPOBEICHHUS

y4eOHBIX 3aHSATHHA BCEX BUJIOB,

MPEyCMOTPEHHBIX IPOTPAMMON CPETHETO

PO eCCUOHAITBHOTO OO6opynoBaHMe: KOMIUIGKT MeOenu Juisi y4eOHOro
oOpa3zoBanwsi/O6akanaBpuara/ mpolecca; 10cKa yueOHast; CTeHIbI

crienuanuTeTa/ MarucTpatypsl, | Texuuueckue cpeiacTBa OOydeHHs: KOMIIbIOTEpHAS
OCHAIllEHHAs o0opyaoBaHueM U | TEXHHKA; MYJIbTUMEANITHOE obopyioBaHue

TEXHUYECKHMMHU CpEACTBAaMH  00ydeHUs, | (IPOEKTOp, JKpaH); KOMIUICKT  J1abOpaToOpHOTro
COCTaB KOTOPBIX OMpeesieTcss B pabounx | 000pya0BaHUS MO TUCIUILINHE

nporpamMmax JTUCIHIUIMH (MOTyJIeH)
Kabuner XuMuu 1 MaTepraioBeICHUS

No 1016 (Yebokcapsl, yi. K.Mapkca, 1.60)

O6opynoBanne: KOMIUIGKT MeOenu s y4eOHOro
nporiecca;

TexHuyeckue cpeacTBa OOy4YEHMs: KOMIIbIOTEpHAs
TEXHUKAa C BO3MOXKHOCTBIO IIOJKIIOYCHUS K CETH
«WuTtepuer»  u  obecredeHueM — jJocTyna B
IEKTPOHHYI0  WH(POPMAIMOHHO-00pa30BaATEIbHYIO
cpeny Ounmana

ITomernienue IS CaMOCTOSITEILHON
paboThl 00yJarOIIUXCS

No 1126 (r. YeGoxkcapswi, yn. K.Mapkca,
60)

12. Meroguvyeckue YyKa3aHusi s OOyYAKOIIErocss IO OCBOCHHUIO
AUCUMILTHHBI

MemoouuecKkue ykazanua 0na 3aHAmMUIL 1eKYUOHHO20 muna

B xozme JeKHMOHHBIX 3aHATUNA oOOydYaromemMycsi HEOOXOJUMO BECTH
KOHCHIEKTUPOBaHUE Yy4YeOHOro Marepuayia, oOpainjaTh BHHMAaHHE Ha KaTeropuH,
(hopMYJIMPOBKH, PACKPBIBAIOIINE COJIEPKAHUE TE€X WM UHBIX SIBJICHUN U MPOLIECCOB,
HAY4YHBIC BBIBOJbI U TPAKTUYECKUE PEKOMEHIAIUN.

HeoOxoaumo 3amaBaTh NPENoJaBaTeNl0 YTOUHSAIOIIME BOMPOCHI C LEJbIO
YACHEHHUS TEOPETUYECKUX  TMOJOXKEHUW, Pa3pElICHUs] CHOPHBIX  CHUTYyallWu.
[lenecoobpa3zno gopabaTbiBaTh CBOM  KOHCHEKT JIGKIIMM, Jejas B  HEM
COOTBETCTBYIOLIME 3allMCM K3 OCHOBHOM W JIONOJIHUTEJIBHOW JIATEPATYPBI,
PEKOMEHJIOBAaHHOW TMpernojaBareyieM MU MPeayCMOTPEHHON ydeOHO#M mporpamMmoit
T CUUTUIAHBI.

Memoouueckue yKazanua O0na 3aHAMUN CEMUHAPCKO20 (NPAKmMuU4ecKozo)
muna.

[IpakTuueckue 3aHATHS MO3BOJISIIOT Pa3BUBATh y OOYYaIOIIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHUE, YMEHHE CAMOCTOSTEIIbHO H3y4aTb JUTEparypy,
aHaJIM3UPOBATh MPAKTUKY; y4aT YeTKO ()OPMYJIUPOBATH MBICIIb, BECTU JUCKYCCHIO, TO
€CTh MMEIOT MCKJIIOUYUTEIBHO BaXHOE 3HAYECHUE B PA3BUTHUU CAMOCTOSTEIIHLHOTO
MBIIIICHUS.

[TonroroBka K MpakTUYECKOMY 3aHATHIO BKJIKOYAeT JABa 3tana. Ha mepBom
sTane oO0ydarluiicss IJaHUPYET CBOK CaMOCTOATENbHYI paldoTy, KOTopas
BKJIIOYAET: YSICHEHUE 3aJlaHus Ha CaMOCTOATENbHYIO0 padoTy; 1moAOOp OCHOBHOW U
JIOTIOJTHUTEIPHOW ~ JINTEPATyphbl; COCTaBlieHWE TIUIaHa padoThl, B  KOTOPOM
ONPENIEIISIIOTCS OCHOBHBIE IYHKTBHI HpPEACTOAIIed nmoAroToBku. CocCTaBiIE€HUE IJIaHA
JTUCITUTUTMHUPYET U TIOBBIIIAET OPTraHN30BaHHOCTH B paboTe.
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Brtopoii sTan BKIIIOYaeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHSITHIO, KOTOpas
HAYMHAETCS C H3YyYEHHUsS OCHOBHOW W JIOMOJHMTENIBHOM JrepaTypbl. Ocoboe
BHUMaHHUE TPU 3TOM HE0OXOIUMO OOpaTUTh Ha COJAEPKaHUE OCHOBHBIX IMOJIOXKEHUN
U BBIBOJIOB, OOBSICHEHHE SIBJICHUM U (DAKTOB, YSACHEHUE MPAKTUYECKOTO MPHIIOKEHUS
paccMaTpUBaEMbIX TEOPETUYECKHX BONPOCOB. Jlanee ciieqyeT MOArOTOBUTH TE3UCHI
JUISL BBICTYIUIEHUM IO BCEM Y4Ye€OHBIM BONPOCAaM, BBIHOCUMBIM Ha IMPAKTHYECKOE
3aHATHE WIA [0 TEME, BBIHECEHHOW Ha JUCKYCCUIO (KpPYIJIbI CTOJ), MPOAyMaTh
OpUMEpPHl C IEJIbI0 OOECIEYEeHHs] TECHOM CBS3M HM3y4aeMOW TEeMbl C pealbHOU
KU3HBIO.

['oToBsCH K JOKIJIAMy WM BBICTYIUICHMIO B paMKaX HHTEPAKTHUBHON (DOpMbI
(mucKyccusi, KpyTablid CTOJ), IPU HEOOXOJIUMOCTH CIEAYET OOPATUTHCS 32 TOMOIIBIO
K [IPENo/1aBaTelo.

MemoouuecKkue yKazanua K camocmoamenvHoil padome.

CamocrosiTenbHass paboTa OOydaromIerocsi SIBJISETCS OCHOBHBIM CpPEICTBOM
OBJIaJICHUsI YU€OHBIM MAaTEpHUAJIOM BO BpeMs, CBOOOJHOE OT 00s3aTENIbHBIX YUECOHBIX
3aHsATUi. CamocTosiTenbHass paboTa O0Oyyaromierocs HaJ YCBOCHUEM Y4eOHOro
Marepuana Mo Yy4eOHOM MJUCIUIUIMHE MOKET BBINOJHATBCS B OMOJIMOTEKE
YHUBEPCUTETA, yUEOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIACCaX, @ TAKKE B JIOMAITHUX
ycnoBusix. CoaepkaHue W KOJUYECTBO CAMOCTOSITENIbHOW PabOThl 00yYaromerocs
onpenensieTcss y4eOHOW NMpOorpaMMoOl AUCLUIUIMHBI, METOJUYECKUMU MaTepHallaMH,
MPAKTUYECKUMHU 3aJJaHUSIMU U YKAa3aHUSIMU TIPENOIaBaTENS.

Camocmosamenvnuan padoma 6 ayOumopHoe pems MOHcem 6K1I0UaAMmb:

1) KOHCHEKTHpOBaHHUE (COCTABIIEHUE TE3UCOB) JIEKIHI;

2) BBITIOJIHEHUE KOHTPOJIBHBIX PadoT;

3) peueHue 3aaay;

4) paboTy CO CIPaBOYHOM U METOJIUUYECKOM JINTEPATyPOI;

5) paboTy ¢ HOpMaTUBHBIMH MPABOBBIMU AKTaAMMU;

6) BBICTYIUIEHHUSA C JOKJIaJaMU, COOOUIEHUSIMU HA CEMUHAPCKUX 3aHATHSX;

7) 3alUTy BBIMOJHEHHBIX PaboT;

8) ydacTue B ONEpPaTUBHOM (TEKYyIIEM) OMPOCE IO OTACIbHBIM TeMaM
M3y4aeMOW JTUCIUILIVHBI,

9) yuactue B coOeceqoBaHUSX, AEJIOBBIX (POJEBBIX) HUrpax, AUCKYCCHSX,
KpPYTJIBIX CTOJIaX, KOHPEPEHIUX;

10) yuyactre B TeCTUPOBAHUH U JIp.

Camocmoamenvuan paboma 60 6HeayOUMOPHOE 6PEMA MONCEM COCMOAND
u3:

1) moBTOpeHUs JIEKIMOHHOTO MaTepUaa;

2) MOJATOTOBKHU K MPAKTUYECKUM 3aHSATHUSM;

3) wuzyuyeHus yueOHOUN M Hay4HOU JIUTEPATypHI;

4) wu3yuyeHUs HOPMATUBHBIX NPABOBBIX AKTOB (B T.4. B AJIEKTPOHHBIX 0Oazax
JAHHBIX);

5) peuieHus 3aa4, ¥ UHBIX MTPAKTUYECKUX 3aJaHUI

6) TOATOTOBKHM K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.1I.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM YCTHBIX JOKJIAI0B (COOOIIEHU);
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8) MOAroTOBKM pedeparoB, 3cC€ U HMHBIX WHAUBUAYAIBHBIX MHCHbMEHHBIX
paboT Mo 3a7aHuIo0 MPEINo1aBaTes;

9) BBINOJHEHUS KyPCOBBIX PadOT, MPEyCMOTPEHHBIX yUeOHBIM TUIAHOM;

10) BBITIOJTHEHUS BBITYCKHBIX KBATU(UKAITMOHHBIX padOT | .

11) Beiienienust HanboJee CIOXKHBIX U MPOOJEMHBIX BOMPOCOB MO HM3y4aeMoOu
T€ME, INOJIy4YeHHE pPa3bICHEHH M PEKOMEHJAUUid IO JaHHBIM BOIIpOCaMm C
MPENO/IaBaTeIIMA Ha KOHCYJIbTAIUX.

12) mpoBeieHHsI CaMOKOHTPOJISi IIyTEM OTBETOB Ha BOIPOCHI TEKYIIETO
KOHTPOJISl 3HaHUM, PEIlIeHUs MPEACTaBICHHBIX B Y4eOHO-METOJUUYECKUX MaTepuaax
Kadenpsl 3aay, TECTOB, HANMCAHUS pePepaToB M ACCE MO OTACIbHBIM BOMpPOCAM
U3y4aeMOu TEMBI.

Texyumii KOHTPOJb OCYIIECTBISAECTCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIaJI0B, TBOPYECKUX 3a1aHHM.

B ciydae nponyckoB 3aHATHI, HAIMYMS UHIMBUIYaIbHOTO Tpaduka oOy4eHHs
M JJIA 3aKpeIUIeHHUs] TMPAKTHYECKUX HABBIKOB CTYJEHTAM MOTYT OBbITh BbIJAaHbI
TUTIOBBIE  WHAWBUIYAJIbHBIE 3aJaHUsl, KOTOPhIE JOJKHBI OBITH CHAHBI B
YCTaHOBJICHHBIN MPENOAABATEIIEM CPOK.

13. OcobenHOoCTH peanM3auMu JAMCHUIVIMHBI JJIS UHBAJUIOB M JHI C
OrpaAaHNYEeHHBIMHU BO3MOKHOCTSIMU 3/10POBbS

OOyueHue mo AUCUMIUIMHE «XHMHS» WHBAIUIOB U JIML C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 3710poBbs (anee OB3) ocyiiecTBiaseTcs NpenoiaBaTeieM ¢ y4eToM
O0COOEHHOCTEN MNCUXO(PU3NYECKOTO Pa3BUTHS, WHIAWBUIYATbHBIX BO3MOXHOCTEH U
COCTOSIHUSI 3J0POBbsI TAKMX 00yUaOLIUXCSL.

JIJ1st CTy/ZIGHTOB C HapyIICHUsIMU OMOPHO-ABUTaTeNbHON QyHKImu u ¢ OB3 no
CIIyXy NpeIyCMaTpUBAETCS CONPOBOXKICHUE JIEKIMI W IPAKTHYECKUX 3aHATHA
MYJIbTUMEAUMHBIMA CPEACTBAMH, PA3AATOYHBIM MATEPUATIOM.

[nsa crygpentoB ¢ OB3 1o 3peHHMIO MNpeayCMaTpUBAECTCS IPUMEHEHUE
TEXHUYECKUX CPEICTB YCHWJICHHMS OCTAaTOYHOI'O 3PEHHUS, a TAKXKE IPEeIyCMOTpEHa
BO3MOKHOCTh pa3pabOTKU ayAMOMATEPUATIOB.

[To mucuunnuHe «XuMus» OOydeHHE WHBAIUIOB U JIUI[ C OIPAHUYEHHBIMU
BO3MOKHOCTSIMA 3J0POBbSI MOKET OCYILUECTBIIATHCA KaK B ayJIUTOPUU, TaK U C
HCIIOJIb30BAHUEM  3JIEKTPOHHOW  MH(POPMALMOHHO-00pPA30BaTEIbHON  Cpelpbl,
00pa3oBaTeNbHOTO NOpTaia U 3JEKTPOHHON MOYTHI.
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JIUCT JJOIOJIHEHUI 1 USMEHEHUN
paboueii TporpaMMbl JUCITUTITNHBI

PabGouass mporpamMma AMCHMIUIMHBI PAacCMOTpPEHa, OOCYXIeHa M OA0OpeHa s
ucnonHeHus B 202 -202  y4yeOGHOM rojay Ha 3acelaHuu Kadeapsl, IPOTOKOT Ne
OT  «« 202 L.

BHecennl JOITIOJIHCHUA U U3MCHCHUA

Pabouass mporpaMma JIHCHMIUIMHBI PAacCMOTpEHa, OOCYXJeHa U oAoOpeHa s
ucrionHenust B 202 -202  ydeOHOM roay Ha 3acefaHuu Kadeapbl, OpOTOKOa Ne
OT  «« 202 L.

BHecennbl JOITIOJIHCHU 1 U3MCHCHUA

PabGouast mporpamMma IHUCHUIUTMHBI pPAacCMOTpeHa, OOCYXJeHa U ojoOpeHa s
ucrionHenust B 202 -202  ydeOHOM roay Ha 3acenaHuu kadeapbl, OpoTOKoa Ne
OT  «« 202 L.

Baecennl JOITIOJIHCHUS 1 U3MCHCHUA

PabGouast mporpamMma IHUCHMIUIMHBI pPAacCMOTpEeHa, OOCYXJeHa U ojoOpeHa s
ucrioHenust B 202 -202  ydeOHOM rojay Ha 3acenaHuu Kadeapbl, TPOTOKOT Ne
OT  «« 202 L.

BHecenbl JOITIOJIHCHUS M1 U3MCHCHUSA
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