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Pabouas mporpamma mucuumimabl «Heopranmdeckas W aHaTUTHYECKas XUMUSD)
pa3zpaboraHa Ha OCHOBE (helepalibHOTO TOCYJapCTBEHHOIO 00pa3oBaTesIbHOIO
CTaHJapTa BBICIIEr0o OOpa3oBaHUs MO HampapieHuio moarotoBku 36.03.01
BerepunapHo-caHUTapHas SKCIEPTH3a, YTBEPKIACHHOIO IpPUKa3oM MuHuUCTEpCTBa
oOpa3zoBanust u Hayku Poccuiickoit @enepanun «19» centsiops 2017 . Ne 939.

CocraBuTenb paboueid mporpaMmMsl:
KaH. 6uoi. Hayk, binnoxsarosa FO.B.

Penensenr:
K. C.-X. HayK, goueHT Ocranuyk A.B.

Pabouas mporpaMma JUCHUIUIMHBI pACCMOTpPEHA M 0100peHa Ha 3acefaHuu Kadeapbl
MOYBOBEICHUS, arpoxumMuu U xumun «30» aBrycra 2022 rojaa, npotokoia Ne 13.

3aBenyromuii kadeapoii: ‘ / -7
KaHJ. C.-X. HayK, goueHT Yekaes H.IL

Pabouass mnporpamMma JUCHMIUIMHBI pPAacCMOTpeHa W OJ00peHa Ha 3acelaHuu
METOJIUYECKON KOMHUCCUH TexXHoJorndeckoro ¢axymnbrera oT «30» aBrycra 2022 r.,
poToKOJI Nel6.

[Ipencenarens METOMNICCKON KOMUCCHH
TEXHOJIOTHYECKOTO (paKyJIbTeTa: 7
KaH. O6uoi. Hayk, noreHT CamenkoBa C.A. iy




PEINEH3UA

Ha padouyro rmporpammy o aucuuiummae «Heopranuueckast 1 aHaIMTUYECKAS
XUMUSD» IS CTYJIEHTOB TEXHOJOTHYECKOro (paKkyybTeTa, 00yqdaronuxcs mo
HarnpasyieHuto noarotosku 36.03.01 BerepuHapHo-canuTapHas SKCriepTusa

B peuensupyemoii paboueld mporpamMmme aucHuIUiuHbl «Heopranuueckas u
aHAIUTUYECKAs]  XUMUS»  MPEICTaBJICHbl  y4eOHO-METOJUYECKHE MaTepualbl,
HEOOXOoAUMBbIE [IJII OpraHu3alMyd Yy4eOHOTro Tpoliecca CTYAEHTOB 1  Kypca
TEXHOJOTUYECKOTO (haKyabTeTa, OOYYAIONMIUXCS IO HAMPaBICHUIO TOJTOTOBKH
36.03.01 BerepunapHo-caHuTapHas SKCIIEPTH3A.

Pabouas mnporpamma nucuuiuiuHbl «Heoprannueckas U aHaIMTHYECKas
XUMHUsl»  pa3paboraHa Ha  ocHoBe  (DefepasbHOrO  rocyAapCTBEHHOTO
00pa3oBaTeIbHOIO CTaHAapTa BBHICIIETO 0OPa30BAaHUS MO HAIPABICHUIO MOJTOTOBKU
36.03.01 BerepuHapHO-CaHUTapHasi OKCIEPTU3a, YTBEPKACHHOIO  IMPUKA30M
MunuctepcTBa o6pa3oBaHus U Hayku Poccutickoit @enepanvu «19» centsops 2017 r
Ne 939.

CopepxuT BCe pas3ienbl, MPEeAYCMOTPEHHBIE IOJIOKEHUEM O IOPAJIKE
pa3pabOTKU M YTBEPXKJACHUST OCHOBHBIX MPOQECcCHOHAILHBIX 00pa30BaTeIbHbBIX
porpaMM BBICIIETO O0pa3oBaHUs — MporpaMM OakaidaBpuata UM MOXET OBbITh
UCIOJIb30BaHa B yueOHoM mnpoiiecce [lensenckoro I'AY.

VYyeOHbIE MaTepuall paclpeielieH Ha TEOPEeTHYECKMEe M JIabopaTOpHbIE
3aHATHS, YTO TIO3BOJISIET OCYIIECTBIATH MPAKTUYECKOE 3aKperieHue Haubosee
BaYKHBIX Pa3EyioB.

B nenom penensupyemas pabodast mporpaMma yJI0BJIETBOPSIET TPeOOBaHUSIM
®I'OC BO mno nHanpasinenuto mnoarotoBku 36.03.01 BerepuHapHo-caHUTapHas
OKCIIEPTU3a, HAMpaBIeHHOCTh (Mpoduiir) mporpamMmbel BerepuHapHO-caHUTapHAS
sKcrepTu3a (mporpamMMa OakajiaBpuaTa) U HOPMATHBHBIM JIOKyMeHTaMm [leH3eHcKoro
['AY u MoxeT ObITh UCIIOJIb30BaHA B y4EOHOM Ipoliecce.

PenienseHr k. ¢.-X. H., JOLEHT A.B. Ocranuyk



BBIIIUCKA
u3 mpoTtokosa Nel3 3acenanus xadeaps
«IlouBoBeIeHNE, ATPOXUMHUS U XUMUS
ot «30» aBrycra 2022 .

HpucyrcreoBanau: Yekaes H.II.,
Bnacora T.A., bimnoxsarosa 1O.B.,
Ky3unenos A.H., Ky3un E.H., Ky3una E.E.,
MBanoBa B.A., bama6anosa T.A.

Cnywanu: binnoxsatoBy 0.B., koTopas npencrasuia pabouyro mporpamMmmy u
®OC aucuumnunsl «Heopranudeckast 1 aHaIMTUYECKAsk XUMUS», TOATOTOBICHHYIO B
cootrBercTBUu ¢ TpedoBanusiMu O@I'OC BO mo nampasnenuto moaroroBku 36.03.01
BerepunapHo-caHUTapHasi SKCIEPTH3a, HAIPABIECHHOCTh (Mpoduiab) IpOrpamMmbl
BerepuHapHo-caHuTapHas dKcrepTu3a (mporpamma OakanaBpuata) (yrBepxkacH «19»
cenTsiops 2017 r mpukazom MunoOpHayku Poccuu Ne 939),

Bvicmynunu: Bnacoa T.A, xotopas oTMeTWsa, 4TO pabouas mporpamMmma H
®OC muctumuimHbl «HeopraHnuueckas M aHaIUTHUECKas XHUMMsD» COCTaBJIEHA B
COOTBETCTBUU C HOPMATUBHBIMU IOKYMEHTAMU U y4€OHOM IJIAHOM.

Ilocmanosunu: ytBepauTh pabouyro mnporpammy u DOC AUCITUTUIHHBI
«Heoprannueckass ¥ aHaIUTAYECKAs] XUMUS» I OOYYArOMIMXCS MO HaIpaBJICHUIO
noarotoBkn  36.03.01 BerepuHapHO-caHUTapHas JKCIEPTU3a, HaIPaBIEHHOCTb
(mpodune) mnporpammel  BerepuHapHO-caHMTapHas — 3Kcmeptusza  (IIporpaMmma

OakanaBpuarta).
T'onocosanu: «3a» — €AMHOTIIACHO.

3aBemyromuii Kadeapoit | / =7 H.II. Yekaes

Cekperaps AL e T.A. banabGanoa



Boinncka u3 nporokosia Ne 16
3aceJaHusl METOAMYECKOM KOMUCCHH TEXHOJIIOTMYECKOro (paKynbTeTa

ot 30.08.2022 r.

[IpucyrctBoBaysm:  C.A.  CamenkoBa -
npejcenaresb, 4ieHsl kKomuccuu: [.B.
Nnbuna, A.B. Ocranuyk, A.A. l'ammynnus,
I''N. bopsieB, A.M. Hapeun, [.I'. Tlorocss,
B.H. Emenun

Bormpoc 2. PaccMmoTpenue u o0cyxeHne paboyeit mporpaMMbl AUCLUIUIAHBI U
¢oHIa OLEHOYHBIX CpeACTB Mo auciuiuinHe «Heopranudeckas M aHaIUTHYECKas
XUMUS», pa3paboTaHHbIX Jo1eHTOM Kadenpsl «[louBoBeneHre, arpoXuMust 1 XUMUS
bmunoxsaroBoii FO.B. mo Hanpaenenuto mnoaroroBku 36.03.01 Berepunapho-
CaHMTapHasi HKCIIEPTHU3a, HAMpPaBIEHHOCTb (Mpoduiib) mporpammel BerepuHapHo-
CaHUTapHas dKcrepTu3a (mporpaMma OakagaBpuara).

Beictynumnu:

10.B. biimHOXBaTOBa, KOTOpAst MPEICTABUIIA B YUCIIE MMPOYETO METOAUYECKOTO
obecnieuenust OIIOIl OGakanaBpuata 1o HampaBieHuio mnojaroroBku 36.03.01
BerepunapHo-caHuTapHasi SKCIEpTH3a, HAMPaBICHHOCTh (MPOQHUIIL) MNPOrPaMMBI
BerepuHapHo-caHuTapHass dKcrepTh3a (mporpamMma OakanaBpuara) —padodyro
nporpaMmy M (OHA OLIEHOYHBIX CpEACTB JAUCUUIUIMHBI «Heopranunueckas u
AHATUTUYECKAS] XUMHUSI.

Ocramuyk A.B., KOTOpbIII OTMETUJI, UTO JaHHas pabodas mporpamma U (GOH[
OLIEHOYHBIX  CpPEICTB  pa3paboTaHbl B  COOTBETCTBUM €  (enepaabHbIM
rOCYIapCTBEHHBIM  00pa30BaTEIbHBIM CTAaHAAPTOM BbICHIETO O00pa3oBaHUSA I10
HampapieHuro noarotoBku  36.03.01 BerepunapHo-caHUTapHas JKCHEPTH3A,
HampaBJIeHHOCTh (mpoduiib) mporpammbl BerepuHapHO-CaHUTAapHAs SKCIEPTU3A
(mporpamma  OakajiaBpuarta),  OTBEYAKOT  HPCIBSIBISAEMBIM  TPEOOBAHUSIM,
paccMoTpeHbl Ha 3aceganuu Kadenpsl «llouBoBeneHHe, arpoXuMus U XUMUS»
(mporokosr Ne 13 ot «30» aBrycra 2022 roma) u MOryT OBITh HCIOJIB30BaHBI B
y4e0HOM MPOIECCe TEXHOIOTUYECKOro (haKybTeTa.

[ToctanoBWIN: yTBEPAUTH paboUyi0 porpamMmy M (HOHI OLEHOYHBIX CPENICTB
no aucuuiuiiie «Heopranuwdeckas v aHaJIUTUYECKass XUMHS», MPEIyCMOTPEHHOM
OIIOIl OakamaBpuara no HampaBieHHto moArotoBku 36.03.01 BerepunapHo-
CaHUTapHas SKCIEpPTU3a, HaIpaBIE€HHOCTh (Mpoduiib) mporpamMmel BerepunapHo-
CaHUTapHas dKcrepTu3a (mporpaMmma OaKaliaBpuara).

[Ipencenarens METOOUYECKON KOMUCCUU -
TEXHOJOTMYECKOro (haKkybTeTa (e, C.A. CamenkoBa



JIucT peructpanny U3MEHEHUI 1 AOMOJIHEHHUI K pabodeid mporpamme

nucuuiuinebl «Heopranudeckas u ananuTudeckas xumus» oT 02.09.2024

No Hara, Ne
Hata, Ne .
/1 MPOTOKOJIa, BH3a C kaxoii
N3menenus u IIPOTOKOJIA,
Paznen npeacenaTens JIaThbl
JTOTIOJTHEHHU S BH3a 3aB. .
. METOINYECKON BBOJISTCS
kadenpoit
KOMH CCHU
Hogas penakuus | 27.08.2024 26.08.2024 02.09.2024
TaOJINIIBI 9.2.1 - Ne 17 Ne 21
[Tepeuens pecypcoB
UH(GOPMAIMOHHO- -
TeneKOMMyHHKauHOHHoﬁ { / w/-’u‘ :
cern «IHTEpHETY ‘ v
o4
HoBas penakuus
TaOJIUIIBI 9.2.2 -
Ilepeuenb
9. YueOHo- nH(OpMaITMOHHBIX
METOANYECKOE U TEXHONOTHH  (TepedeHb
1 | uHpOpMALIMOHHOE | COBPEMEHHBIX
obecrieueHne npodeccuoHanbHBIX 0a3
JUCIHTLTAHBI JAHHBIX u
UH(pOPMAIIMOHHBIX
CIIPaBOYHBIX  CHCTEM),
UCTIOJIb3YEMBIX npu
OCYILECTBICHUHU
00pa30oBaTeILHOTO
npoiecca no
JTUCIUTUIMHE C  y4eTOM
WU3MEHEHHS COJICPIKaHMS
CalTOB
Hogas penakuus | 27.08.2024 26.08.2024 02.09.2024
TaOJINLIBI 10.1 Ne 17 Ne 21
«MatepuanbHO-
10. MatepuanbHO- p
TEXHUYECKOE
TeXHHYecKas 0a3a,
obecrieueHue ,
HeoOXxoaumast IS g ;
TUCHHIUTIHBDY B YacTH Mt
2 | OCYIIECTBIICHUS e e
COCTaBa JIMLIEH3MOHHOI O / / i
00pa3oBaTEIHLHOTO
POrPaMMHOTO
mporiecca 1o
obecrieueHus u
JTVCHUTIIIHE
PEKBU3HUTOB
MOJITBEPIKAAFO LITHX

JIOKYMEHTOB




Jlucr perucrpanuu N3MEHEHUN U JONIOJIHEHUN
K pabouelt mporpaMMme TUCIMUILIAHBI

No Paznen W3menenus Hata, Ne Hara, Ne C kakou
/1 Y JIOTIOJTHCHHS POTOKOJA, | TPOTOKOJIA, JIAThI
BH3a 3aB. BH3a BBOJIATCS
kadenpoit | mpencemarens
METOIMYECCKOM
KOMH CCHHU
1 9. YuebHo- HoBas penakuus [TpoTokon [TpoTokon 01.09.2025
METOIUYECKOE U tabmnel 9.2.1 — Ne 11 ot Ne 12 ot
MH(pOPMAIMOHHOE | [lepeueHb pecypcoB 25.08.2025 29.08.2025
obOecricucHuE HH(pOPMAIIHOHHO-
JACIUTLIMHBI

TEJICKOMMYHUKALIMOHHOU
cetu «MHTEpHET»

HosBas penaxkuus
TaOJINLIBI 9.2.2 -
[Tepeuenn WH-
(bopMaIOHHBIX TEXHO-
JIOTU (mepeyeHb
COBPEMEHHBIX
npo¢ecCHOHaIbHBIX 6a3
JTAHHBIX u
UH(pOPMAIMOHHBIX
CIIPAaBOYHBIX  CHUCTEM),
HCIO0JIb3yEMBbIX npu
OCYILECTBICHUU
00pa3oBaTETHLHOTO
mporiecca no

JUCUUIUIMHE C Y4YE€TOM
W3MEHEHUS
coJiep KaHust

calToB

=)




1 Ieap 1 3a1a44 JUCHUIIJIAHBI

Heas —  QopMupoBanne HE0OXOAMMOTO MHUHMUMyMa 3HAaHUUW MO
HEOPraHMYECKOM XMMHH, KOTOPBIA CIIOCOOCTBOBAI Obl YCBOCHUIO MPO(HIMPYIOITNX
U CIENHAIbHBIX JUCIUIUIMH, a B MPaKTHUUYEeCKOW pabore obOecreurBall MOHUMAHHE
XUMHUUYECKUX  aCMEKTOB  MEPONPUSITUH, CBA3aHHBIX €  MIPodecCHOHATBHOM
JEATENIbHOCThIO, TPUBUTHE HABBIKOB BBIIOJIHEHUS OCHOBHBIX OIEpaluid IpH
MPOBEJICHUN XUMHYECKOTO IKCIIEPUMEHTA, CITIOCOOCTBYIOMINX BBIPAOOTKE MEPBUUHBIX
npodecCcroHaIbHbIX YMEHUH.

3amaun QMCHUIUVIMHBI — 33/1adaMH Kypca SIBIIIETCS W3YyYEHHE XUMHUYECKOIO
COCTaBa, CTPOCHUS BEILIECTB M 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX PEaKIIHil.

2 TlepeueHb IUVIAHHUPYEMBIX PpPe3yJbTATOB OOy4YeHHsl MO JUCIHUILIHHE,
COOTBETCTBEHHBIX € IUIAHHPYEMbIMH pe3yJbTaTAMH OCBOEHHSI TPOrpaMMbI
O0axkajaBpuarta

JlucuuIiHa HanpaBieHa Ha (JOPMUPOBAHUE CIETYIOIINX KOMITETEHITHIL:

YK-1 - CnocolGeH OCylecTBIATh MOUCK, KPUTUYECKUWA aHAIM3 U CHUHTE3
nH)OpMAITIH, TPUMEHITh CUCTEMHBIN MMOXO0/ IJIsl PEIICHUS TOCTABICHHBIX 33]1a4;

OIIK-4 - CnocobeH 00OCHOBBIBaTh M PEAM30BBIBATH B MpOdeccHoHaTbHOU
NESTETbHOCTA  COBPEMEHHBIE TEXHOJIOTMM C  HUCIOJb30BaHUEM  MPUOOPHO-
WHCTPYMEHTAJIbHOM 0a3bl U UCIOJIb30BaTh OCHOBHBIE €CTECTBEHHBIC, OMOJIOTHYECKUE
u  mnpodeccMoHaTbHBIE ~ TIOHATHS, a  TakKe  METOAbl MNP  PEIICHHUH
oO1enpodeccuoHabHBIX 3a]1a4.

Nuaukatopel W JAECKpUNTOPHI  (DOPMUPOBAHHMS YaCTH COOTBETCTBYIOIICH
KOMIIETCHIIUM, KacaloUIehCsi BIMAHHUS Ha OpPraHU3M NPHUPOJIHBIX (HAKTOPOB,
OLICHUBAIOTCS TP TIOMOIIM OIEHOYHBIX CPEJICTB, PUBEACHHBIX B Ta0OmIEe 2.1.

Tabauna 2.1-Iliannpyemble pe3yabTaThl 00y4YeHHUs M0 JUCHUIIIMHE
«Heoprannyeckasi ¥ aHAJUTHYECKAsA XUMUS» 1A GOpMUPOBaAHUS
komnereHunid YK-1 u OIIK-4 u kputepum ux oneHMBaHUsA

Ne Kong HaumenoBanue Kon [Inanupyembie Haumenosan
NI | UHAWKATO | WHIWKATOpA JOCTIDKCHHUS | IJIAHUDP | Pe3yJbTaThl O0y4eHUS ne
pa KOMIIETEHIIM U yemMoro OLIEH OYHBIX
JIOCTIDKEH pe3ybT CpencTB
ust ara
KOMIIETEH 00y4eH
1097071 ust
1 | AA-1yk1 | 3HaTh: METOMABI 36 3HATh: METOEI VcTHBIN
KPUTHYECKOT0 aHaJIn3a 1 (M- | xpuTHYECKOro aHaau3a ompoc, TeCT,
OIICHKH COBPEMEHHBIX lyk1) | ¥ OLIEHKH HAYYHBIX pacyeTHbIe
Hay4HbIX JOCTHXEHHU; IOCTH)KEHHH B 00J1aCTH 3a71aun
OCHOBHBIE TTPUHITUTIBI aHAJINTHYECKOH XUMHUHU
KPUTHYECKOT O aHAJIN3a
2 NA-2yk1 | YMeTb: mony4aTh HOBBIE V6 YMeTh: OCymECTBIATh YcTHbBIN
3HaHUs Ha ocHOBe aHanmu3a, | (MJ[- | mouck nadopmaiuu u OIpoc, TECT,
CHHTE3a U JIp.; COOUpaTh U 2yk-1) | pelleHHi Ha OCHOBE pacueTHbIe
0000111aTh JaHHEIE 110 XHUMHUYECKOI'0 3aga4u




aKTyaJbHbIM HayYHBIM
npobsiemam, OTHOCSAIIUMCS
K Tpo)eCCHOHATIBEHOMN
00J1aCTH; OCYIIECTBIIATh
HOUCK HH(pOpMaLuu 1
pELIEHUA Ha OCHOBE
JIEHCTBUH, DKCIIEPUMEHTA U
OTIbITa

OKCIICPUMCHTA U OIIbITa

NA-3 yk1 | Bragets: uccienoBanuem B6 Bnanerts: YceTHbIH
po0IeMBbI (UO-3 | ucmonb3oBaHuEM OTpoc, TECT,
npodeccruoHanbHoM VK-1) aZICKBaTHBIX ~ METOJIOB | pacUYeTHBIC
JESITETBHOCTH C AQHAJIMTHYECKOH XUMHUH 3a1auun
MPUMEHEHUEM aHaJIH3a, TUTST pelIeHHs
CHHTE3a U IPYTUX METO/I0B POOIEMHBIX
MHTEJUIEKTYaJIbH O npodeccruoHambHBIX
NEeSITEIbHOCTH; CUTYaIHi
BBISIBJICHUEM IIPOOJIEM U
UCIOJIb30BAaHUEM
aZICKBaTHBIX METOJIOB JJIsI
UX PEIICHHUS;

JEMOHCTPUPOBAHUEM
OLICHOYHBIX CYKJICHUU B
PEIICHUH MPOOJIEMHBIX
npodeccruoHaIbHBIX
CUTYaIUH

N-lonk- | 3HaTh: TEXHUUECKHE 32 3HaTh: TEeXHUYECKHE YceTHbIHM

4 BO3MO>KHOCTH a- BO3MO>KHOCTH OIIPOC, TECT,
COBPEMEHHOTO lomnk-4) | COBpEMEHHOTO pacueTHbIe
CTEINaTN3UPOBAHHOTO CTEINaIN3UPOBAHHOTO 3aauu
000pyI0BaHUsI, METOJIBI XUMHUYECKOTO
pelIeHus 3aaa4 o0opynoBaHUs
npo¢eccroHaIbHON
JeSITEIbHOCTH

N-20nk- | YMETh: IpUMEHSTh V2 YMeTh: IPUMEHATD Y CTHBIN

4 COBPEMEHHBIE - COBPEMEHHBIE OIIPOC, TECT,
TEXHOJIOTMH U METOJIbI 200K-4) | TEXHOJNIOTHM M METOMBI | pacyETHBIC
UCCIIeZIOBaHUN B XUMHYECKUX 3a1a4u
npodeccruoHanbH oM HCCIIeIOBAHUI
NeSITeIbHOCTH,

WHTEPIPETUPOBATH
MOJIYYECHHBIE PE3YJIbTATHI

HUA-3onk- | BraaeTs: HaBbikamMu B2 BmaneTs: HaBRIKaMU VcTHBIN

4 paboThI CO na- paboThI CO OIpoc, TECT,
CreHalIu3UuPOBAHHBIM 3omk-4) | crenuanTu3upoBaHHBIM pacueTHbIe
o0opynoBaHUEM IS XUMHYECKUM 3aJa4u
peanu3anuu 000pyaoBaHHEM
MOCTABJICHHBIX 33714 MPU
MIPOBENICHUHU

HUCCIIENOBAaHUN U
pa3paboTKe HOBBIX
TEXHOJIOT UM




3 MecTo y4eOHOM IMCUMILVIMHBI B CTPYKTYPe NMporpaMMsbl 0aKajiaBpuara

Juctummaa «Heopraawdeckass U aHAIMTAYECKAass XUMHS» BXOIUT B 0a30BYIO
yactb b1.0.10 oOpazoBarenbHOM mporpaMMbl 1o  HampaBienuto  36.03.01
BerepunapHo-canuTapHas 3KCIepTHU3a.

[Ipn w3yuenun mucruimHbl «HeopraHwdueckas W aHAIMTHYECKAs XUMUS»
oOy4aromuiicss JODKeH 001a1aTh 3HAaHUSIMU M HaBBIKAMU JTOBY30BCKOM MOJTOTOBKHU
Mo MareMaruke, XuMuu u (usuke B 00bEéme, mpeaycMorpennoM OI'OC cpegnero
(mosHOTO) 00I1IETO 00pa30BaAHUS.

3HaHUS, YMEHUS U HABBIKH, IOJIYYEHHBIE 110 MPOTPAMME JTUCIUTLIAHBI
«Heoprannueckass ¥ aHaJIUTHYECKAs XUMUS» SBISIOTCS OCHOBOM JUIT OCBOCHUS
MOCIEAYIOMNUX  JAWCIUIUIMH,  O0CCICYMBAIOIINX  JMAJbHEHITYyI0  IMOATOTOBKY
oOydarommxcs K npodeccuoHanbHoi nesarenbHocTH: «Opranudeckas, pu3ndeckas u
KOJUTOMAHAs XUMUs», «bronoruueckas Xumus».

4 O0beM U CTPYKTYPA AUCHHUILTUHBI



O6miass  TPyIOEMKOCTh M3ydeHUs aucuuiuimHbl  «Heopranuwueckas wu
aHAJINTUYECKAsT XUMHU» COCTABIIAET 6 3aUeTHBIX €AUHHUIIBI, Wik 216 4.

Taoauna 4.1 — Pacnpenenenue o0mieii Tpy10eMKOCTH TUCHUILIMHBI 10 opMaM ¥ BUIAM
yueOHOM padoThI

YcaoBHOe Tpyno€MKoCTb, 4/3.¢.
Ne dopma 1 BuA yueOHOI obosnasienue oyHas popma 3aounas opma
n/n paboThHI 11 o0yueHus obyuerus
yaeOHOMY (1 xype. 1 cemectp) (1 xypc, 3UMHSAS
TUIaHy 2 ceccusl)
1 KonrakTHas paborta — Bcero KonTakT 89 95/2 5 25 55/0 71
4achl ’ ’ ’ '
1.1 | JIexnuu Jlex 32/0,9 8/0,22
1.2 | CemuHapbl ¥ TPaKTHIECKHE IIp
3aHATHS ] ]
1.3 | JlabopaTopHbIe paboThI J1ab 54/1,5 16/0,4
1.4 | Texymme KOHCYIbTAIUH, KT
PYKOBOJICTBO U
KOHCYJIbTAIlK KYPCOBBIX 1,6/0,04 1,2/0,03
paboT (KypcoBBIX
MIPOCKTOB)
1.5 | Cnaya 3adera (3auéra c K3
OIICHKOI1), 3aIIuTa
KypCOBOii paboTHI ) i
(KypcoBOro MpoeKTa)
1.7 | [Ipensk3amMeHallMOHHBIE KI5
KOHCYJIbTAIlMH 110 2/0,06 -
JUCIUTUINHE
1.8 | Cnaua nk3ameHa KD 0,35/0,01 0,35/0,01
2| Obuuui obren 126,05/3,5 190,5/3,46
CaMOCTOSITeNIbHON paboThI
2.1 | CamocrosTenbHas pabora CP 92,4/2,6 181,8/5,1
2.2 | KonTponb KonTpomns
(camocTosTe LA 33,65/0,94 8,65/0,24
MOJITOTOBKA K Cllaue
HK3aMeHa)
Bcero 216/6 216/6

®dopma MpOMEKYTOUHOM aTTecTaluu JUisi O4HON (OpMBbI 00YUEHUSI — FK3aMEH
(1 xypc, 1 cemectp).

dopma NPOMEKYTOUHOW aTrTecTalud ISl 3a04HOM (opmbl OOydeHHS —
ak3ameH (1 Kypc, 3UMHSISL CECCHsL).

5 Conep:kanue TUCUUILIMHBI



5.1 HauMeHoBaHMe pa3aesioB JUCUMIVIMHBI M MX COAEPKaHMe

Tabauna 5.1 — HamMeHoBaHue pa3/iejioB U UX COlepP:KaHue

Neo | HanmenoBanu Conepxanue pasuena Kon
n/n e IUTAHUPY
pa3saciia E€MOTI'o0
JOUCIHUTUTAHBI pe3yibTa
Ta
o0y4eHu
1
1 O6mas u OcHOBHBIE TOHATAS Y 3aKOHBI xuMuH. OcHoBHBIE | 36 (MO 1y
HEOpraHWuecKkasi | CBEJIGHHS O CTPOEHMH aroMa. XapaKTepucTuka | 1);
XUMUS 3MEeKTPOHOB ~ atoma. Ilepmonmueckmii 3akon u | YO0 (M-
nepuoauyeckas — cucrema  anemeHros  J[. WM. 2vic1);
MeneneeBa. DnekTpuyecKas MNPUPOAA XUMHUYECKOU B6 (1]1-3
csasu. CTpoeHHE BeIIeCTBa. BaKHeWIIMe KIacChl g‘;l()ﬁﬂ_
HEOPraHWYECKUX COCIMHEHMI. BakHenmme KucioTsl, Lomca):
OCHOBAHMUS, COJIH, HCTIONB3YEMBIE B TEXHONOTHIECKAX | y) ({][-2
mporeccax M CelbCKOM  xossiictBe.  OCHOBHBIC | . :
3aKOHOMEPHOCTU TPOTEKaHUs XUMHYECKUX peakuuid. | B2 (U]I-3
PacTtBopbLI. OKMCANTENBbHO-BOCCTAHOBUTENBHBIE | ori.4).
mporecchl. XUMHSI METAJJIOB U CIJIABOB. DJIEKTPOIIH3.
Koppo3us.
2 Anamatryeckass | Cymmocte Mertoma tuTpuMeTpuu. [Ipurorosnenue | 36 (MI1yk.
XUMUS paboynx W CTaHJAPTHBIX pPACTBOPOB, IEPBHYHBIE | 1);
crangaptel. OCHOBHbIG mpueMsl TuTpuMerpudeckux | Y0 (Ul-
ornpeaeneHuit (mpsimoe, OOpaTHOE THUTPOBAHHE U 2yk-1);
KOCBEHHOe  TuTpoBaHue).  OCHOBHBIE  METOHBI Bo (M]1-3
TUTPUMETPUYECKOTO  aHalM3a:  HelTpaiu3aluu, ;’;l()ﬁﬂ_
OKHCTNTENbHO-BOCCTAHOBHTEIBHBIC, OCAMTENBHBIC H | 4 = o
KOMILIEKCOHOMETpUYECKUE. OCHOBHBIE MHIMKATOPBIL. | v (UJ1-2
Baxneiimme Metonsl (U3HKO-XMMUYECKOTO aHaIN3a: orK-4).
(poromeTpust, KyJOHOMETPHUS, CHEKTPAIbHBIA aHamms, | B2 (M/1-3
xpomaTorpadus. OIIK-4)-
Taoauna 5.2.1 — HammeHnoBaHue TeM JeKUMii M UX 00beM B 4acax
C YKa3aHMEM PaccCMaTpPHBaeMbIX BONPOCOB (0ouHas ¢gopMa 00yUeHus])
Ne Ne Bpewms, 4.
/1 pa3 Tema nexuuit PaccmatpuBaeMbie BONpOCHI
ne
na
1 2 3 4 5
Pa3nen 1. O01mas n Heopranuyeckass XuMmsi
1 1 Beenenue. OcHOBHbBIE 3aKOHBI M MOHATUS XUMHUU. COBpPEMEHHBIC

Crpoenue atoma

NPEACTABICHUS O  CTPOCHUH  aToma.  ATOMHas
(onmextTponHasi) opburtanb. KBaHTOBBIE umcna, ¢opma
opOutaneil. DHepreTHyecKkue YpPOBHH U TIOIYPOBHU
aToMa, MPHUHIIMI 3aMlOJTHEHUS JJICKTPOHHBIX OpOHTAICH
aToMa B OCHOBHOM cocTossHUU. CTpOeHHE sjipa aToma:




HU30TOIIbI, I/I306apbl.

XuMuueckast IIpupona xumMuyeckod CBsi3u. TwNbl CBA3M — HOHHaf,
CBSI3b M CTPOCHUE | KOBaJEHTHAs, BOJOPOAHAsS, MeTaJUIM4YecKas. MexaHusm
BEILIECTBA XUMHYECKON cBs3u. CBOWMCTBA XUMHYECKOM CBS3U

Crtpoenue BeliecTBa. KPUCTAILUTMYECKUE PEIISTKH.
OCHOBHEIE Knaccudukanus, ¢uzndeckue, XUMUIECKUE CBOWCTBA,
KJIacChI npuMeHeHus: okcuaoB. Kriaccudukamnus, duznueckue,
HEOPraHWYECKUX | XUMUUYECKHE CBOMCTBA, MIPUM EHEHUS KHCJIOT.
COCIMHEHHUA. Knaccudukanus, ¢usmvyeckue, XMMUYECKUE CBOWCTBA,
npuMeHeHus ocHoBaHuil. Knaccudukanus, puznueckue,
XAMHUYECKHE CBOWCTBA, NIPUMEHECHUS COJICH.
Knaccudukanus, guznyeckne, XuMHUUYECKHE CBOMCTBA,

IpUMEHEHUS aM (POTEPHBIX THIPOKCHIOB.

OKucCIuTENbHO- | DNEKTPOHHAS TEOpUs OKHCJIMTEIILHO -
BOCCTAaHOBUTEIbH | BOCCTAHOBUTENbHBIX peakiuil. CTeneHb OKUCICHUS U

bIC PCAKIINHN

IpaBuJIa ee HaXOXJICHUS. Oxucnurenu u
Bocctanosuremu B OBP. Meronsl HaxoXKACHUS
CTEXMOMETPHUUECKUX KO3(P(PULMEHTOB OKUCIUTEIBHO —
BOCCTAHOBUTENIbHBIX  peakiusix. BuusHue  cpensl
peakiuu Ha OKHCIIUTEIbHO-BOCCTaHOBUTEJILHBIN
porecc.

PacTtBOpBI.

XapakTepucTuka pacTBOPOB M HX KJacCU(pUKAIIUS.
CriocoObl  BBIpaKEHHSI  KOHILIEHTPAlldd  PacTBOPOB.
OCHOBBI TEOPUU DIIEKTPOJIUTHUECKOW TUCCOLIHAIUU.
CuiibHbIe U clla0ble SIEKTPONUTHI. J(rMccounanus BObl,
MOHHOE MTPOU3BEICHNE BO/IbI, BOAOPOAHBIN MOKa3aTEb.

XapakTepucTuka
Ba)XHEUINIUX S-
9JIEMEHTOB U UX
COCIMHCHUI

OOmasi XapakTepHUCTUKa 3JIEMEHTOB JaHHOW TPYMIIbL.
XapaKTepUCTUKA WICJIIOYHBIX M LICJIOYHO3EMEIbHBIX
MmeTtasuioB. CriocoObl UX MOJTyYEHHs U CBOMCTBA.

XapakTepucTuka
BAKHEUIIUX p-
JJIEMEHTOB U UX
COeIMHEHUN

OOmast XapakTepHCTUKa DIIEMEHTOB TaHHOW TPYIIIHL
XapakTepucTuka COeMHEHUH cepbl, a30Ta, ¢pocdopa u
ux coequHeHni. CriocoObl UX IMOTy4YEHHs U CBOMCTBA.

XapakTepuctrka
BaykHeHmux d-
3JIEMEHTOB M UX

OO0miasi XapaKTepUCTHUKA 3JEMEHTOB JaHHOW T'PYIIIHL.
XapakTepucTUKa COCANMHEHH Keye3a, XpoMa, MeAu, U
ux coequHeHui. CrmocoObl UX MOJTYyYEHHUS U CBOMCTBA.

COEIMHEHUU
Pazges 2. AHaIMTHYECKAasi XUMHS
ITonsTtue o XapaKTepucTUKa TUTPUMETPUUYECKUX METONOB aHAJIM3a.
tutpuMmerpuuec | CtaHmaptHple W pabodnMe pacTBOpPHI, YCTaHOBOYHBIC
KMX METOJIaX | BEIIECTBA, TOYKA DSKBHUBAJICHTHOCTH, WHIUKATOPBL




aHanm3a XapakTepucTuka KHCIIOTHO-OCHOBHBIX METO/I0B
TUTPOBAHUS, PEAOKC — METOAbBI, KOMILIEKCOHOMETPHSI.
10 2 Beenenue B Xapaktepuctuka ~D®XMA, u©x nOpuUMCHEHHE B
¢buznko- BerepuHapu. OCHOBHBIE TOHSTUS U OMPEIEICHUS.
xumuueckue | Knaccuduxanus ®XMA u ux ocobennoctu. CxoacTna 4
METO/IBI U OTIMYMA KJIACCHYECKHMX W HHCTPYMEHTAJBHBIX
aHaJIm3a MeToA0B. MeTo/Ibl pacuera copiepaHus BellecTBa
11 2 Monekynspusiii | MonekynsipHas abcopOIMOHHAs CIIEKTPOMETPHsi. 3aKOH
cnekTpaibHbll | byrepa-Jlambepra-bepa u  oTKiIOHEHus OT  Hero.
aHaJms3. Komopumerpusi. DOTOKOJIIOPUMETPHUS.
Cnextpodoromerpuss.  IIpuHuMnNuanbHBIE  OCHOBBI 2
HedenoMeTpruIecKoro u TypOUAMMETPUIECKOTO
METOI0B aHanms3a. Teopernueckue OCHOBBI
JNEKTPOXUMHUYECKHUX METO[0B aHaimu3a. OcoOeHHOCTH
AEKTPOJIHBIX PEAKIIUH.
12 2 Onextpoxumuu | Knaccuduxanus AIIEKTPOXUMUYECKHUX METOJIOB.
eckue meroabl | Knaccuduxanms snexktponos. [lorenunomerpus 2
aHaJIu3a.
13 2 Xpomatorpadu | TeopeTnueckue OCHOBBI Xxpomarorpaduu. Mcropus
YEeCKHWE METONBI | OTKPBITUS MeTona. lIpuHmmm XpomaTtorpaduaeckux
aHaJm3a METOJIOB aHAJIM3a, MEXaHU3MbI IENCHUS KOMITOHEHTOB 2
CMECH. Knaccudukanus XxpomaTorpaduyeckux
METOIOB.
Utoro 34
Tabnuna 5.2.2 — HaumeHoBaHHe TeM JIEKIUH U UX 00beM B Yacax
€ YKa3aHHMEM PacCMaTpPpUBaeMbIX BONPOCOB (3a04Has ¢opMa 00ydeHMs )
Ne Ne Bpem
n/m pa3 Tema ek PaccmaTtpuBaemble BOIIpOCHI a1, 4.
ne
na
1 2 3 4 5
Pazgen 1. O0masi u HeopraHu4eckasi XUMHUS
1 1 Bsenenue. OcHOBHBIE 3aKOHBI M MOHATHS XUMHH. COBpEMEHHBIE
Crtpoenue atoma | OpeACTaBICHHUS O  CTPOEHHMH  aToma.  ATOoMHas
(anexTpoHHas) opbOutanb. KBaHTOBBIE umcna, ¢opma
opOutaneil. DHepreTnyeckue YpPOBHM U TOIYPOBHU 2
aToMa, MPHHIIMIT 3aII0JIHEHHS JIEKTPOHHBIX OpOHTajeit
aToMa B OCHOBHOM cocTossHuu. CTpoeHHe siipa atoma:
M30TONBI, U300aphl.
2 1 OcHoBHBIE Knaccudukanus, gusnueckue, XMMUYECKHUE CBONCTBA,
KJIaCCHI npuMeHeHus OKcuaoB. Kiaccudukanums, Qusmueckue,
HEOPraHWYEeCKUX | XUMUYECKUE CBOMCTBA, OPUMEHEHUS  KHCIOT.
COCIUHCHHA. Knaccudukanusi, pusnyeckre, XUMHYECKHE CBOKMCTBA, 2
npuMeHeHus: ocHoBaHuil. Knaccudukanus, puznueckue,
XUMUYECKHE CBOWCTBa, PUMEHEHUS CcoJIeH.
Knaccudukanus, ¢usmveckne, XMMUIECKHE CBOWCTBA,
NPUMEHEHUST aM(POTEPHBIX THAPOKCHIOB.




3 1 PactBOpBI. XapakTepucTUKa pacTBOpPOB W HX KiaccU(UKALIUAL.
CrocoObl  BBIpaKEHHs] KOHLIEHTPAallMd  PacTBOPOB.
OCHOBBI TE€OPUHM DJIEKTPOJIUTHYECKON AUCCOLHUALINY. 2
CunbHble U crabble 3eKTpoauThl. J{ucconnanys Boabl,
MOHHOE [TPOU3BEICHUE BO/IbI, BOJOPOIHBINA TOKA3aTEb.
Pa3zgen 2. AHajauTHYecKAasd XUMHS
4 2 Bsenenue B Xapakrepuctuka DOXMA, u©ux nOpuUMeHeHHE B
¢u3nKo- BeTepuHapuu. OCHOBHBIE NOHSTHS U ONPEIEICHUS.
XUMHYECKUE Knaccudpukanus ®XMA u ux ocodenHoctu. Cxoacraa 2
METO/IbI U OTIMYUA KJIACCHUYECKUX U HHCTPYMEHTAIbHBIX
aHaJIn3a MeToA0B. MeTobl pacuera cofepKaHus BEIIECTBA
Hroro 8
5.3 — HaumeHoBaHue TeM J1a00paTOPHBIX 3aHATHIA, X 00bEM
B Hacax M CoOACpKaHUuE
Tabnuna 5.3.1 — HaumeHnoBaHnue TeM J1a00paTOPHBIX 3aHATHI,
X 00beM U coaep:xanue (ouHas popma 0o0yueHus )
Ne Ne Bun 1 rema
n/m | pasx y ConepxaHue 3aHsITHI Bpewms,
o 3aHATUN 9.
1 2 3 4 5
Pa3nen 1. O01mas n Heopranu4yeckass XuMmsi

1 1 | OcHoBHBIE AToMHas macca, MOJIEKYJISIpHasi Macca, MOJIb — Mepa
TIOHSTHUSA M | KOJMYECTBA BEIIECTBA. DKBUBAJIEHT. ['a30BbI€ 3aKOHBI, 2
3aKOHBI B XMMMH | 3aKOH 3KBUBAJIEHTOB. Pemienne 3agad.

2 1 | Crpoenue atoma | Monens Pesepdopaa, [Toctynater bopa. CoBpemennas

Teopusi cTpoeHHs: atoMa. OCHOBHBIE MOJOXKEHUS
KBaHTOBOW MeXxaHUKU. KBaHTOBBIE 4HClla, aTOMHas 2
(anexTpoHHast opouTans). [IpaBuia, B COOTBETCTBUM C
KOTOPBIMU TPOMCXOJIUT 3allOJHEHHE AIIEKTPOHAMU
YPOBHEH, TOTypOBHEN 1 OpOUTaNIEH.

3 1 | Ilepuonnueckas | [lepuopnueckuit 3axoH. Ilepuomnueckas cucrema.
cucTema W3MmeHeHne MeTaluIMYECKUX  BOCCTAHOBUTEbHBIX,
AJIEMEHTOB B OKHUCJIUTEIIbHBIX, HEMETaJIIMYECKUX CBOMCTB 2
CBETE TEOpUU 3JeMEeHTOB B mnepuogax u rpynnax. dusmyeckuit
CTPOEHUS aTOMa | CMbICI IEPUOJUYECKOT0 3aKOHA.

4 1 | Xumuueckas [Ipupona xumuueckoil cBaA3u. OCHOBHBIE THIIBI
CBAI3b XUMHUYECKON CBSI3U: MOHHaA, KOBaJICHTHAs, 2

MeTaInyecKasi, BOZOPO/IHASL. ['ubpuauzanus
aTOMHBIX opourazeil. CTpoeHue BelecTBa

5 1 Knaccer CBoiicTBa M TMOJYyYE€HUE OKCHUIOB, KUCIOT, OCHOBAHHI
Heopranuyeckux | u coieil. JlaboparopHas padora Ne 1, 2 6
COEJIMHEHMII.

6 1 | OkucnutensHo- | [Iporeccel okucineHus U BoccraHoBieHUs. OCHOBHbIE
BOCCTAaHOBUTEINb | OKHCIUTEIN U BOCCTAHOBUTEU. THUIBI OKHCIUTENbHO- 4
HBIE PEaKIINHU. BOCCTAHOBUTENBHBIX peakuuil. MeToabl COCTaBIeHUS

ypaBHEHUI OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIX




peakuuii. [ToHsTHE 00 SIIEKTPOAHOM MOTEHIIHAIE.
Hanpasienue OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
nporeccoB. JlaboparopHas pabora Ne 3.

7 PactBopsbl KonuenTtpauusi pacTBOpoB, CBOWCTBA PacTBOPOB.
HNonnoe mnpousBenenue Boael. PH  pactBopos,
ruaponns coneil. Jlabopatopuas pabora Ne 4, 5.6.
8 Xapaxtepuctuka | O0mmas xapakTepuCTHKa 3JIEMEHTOB JaHHOW TPYIIIbI.
Ba)KHEHMIINX S- XapakTepucTHKa IIEJIOYHbIX M HIETIOYHO3EMETbHBIX
AJIEMEHTOB U UX | MeTayyioB. CrocoObl HMX TOJNy4YeHHUS W CBOICTBa.
COCJIMHECHUMN JlaGoparopHas pabora Ne 7.
9 Xapaxktepuctuka | OOmias xapakTepUCTHKA 3JIEMEHTOB JAaHHOW T'PYIIIbI.
BaKHEHIINX p- XapaKTepucTHKa COeTUHEHHH cepsl, a30Ta, Gocdopa u
AIIEMEHTOB U UX | UX coeanHeHuil. CrocoObl UX MOJTY4YEeHUS U CBOMCTBA.
COCJIMHECHUN JlaGoparopHas pabora Ne 8.
10 Xapaxrepuctuka | O0mas xapakTepuCcTHKa 3JIEMEHTOB JaHHOM TI'PYIIIbI.
BakHeHmx d- XapakTepucTuKa COCIMHEHHN jKeye3a, XpoMa, MEIH,
9JIEMEHTOB U X | U uX coeauHeHui. CrocoObl HX MOJNydYeHHs U
COeTUHEHUN CBOICTBA.
11 O61mue XUMHYECKHE CBOMCTBA METAUIOB. Mertamtyprus.
CBOICTBA Onekrponus. JJabopaTtopHas pa6ora Ne 9.
METaJlIoB.
DNEeKTPOIHU3.
Pa3znen 2. AHasiuTHYeCKas XUMUSA
12 Bsenenue B Tutpumerpuuecknii  aHamu3. CymHOCT MeETOJA.
tutpuMerpuueck | [Ipsmoe u  oOpaTHOoe THUTpOBaHUE, THUTPOBAHUE
Wi aHAJIN3 3amMectuTess. MeToabl TUTPUMETPUUYECKOr O aHAIM3a.
TpeboBaHus  mnpeabsBIsieMble K  peaknusM B
TUTpUMEeTpUueckoM aHaiu3e. CrnocoObl BbIpaXKEHHS
cocTaBa pPAacTBOPOB U BBIUMCICHHUS B Pa3IMYHBIX
MeTOoAaX THTPUMETPUYECKOr 0 aHAJIN3a.
13 Ankamumetpus. | [lpuroroBnenne pactBopoB: 0,1 H  pacTBOpa
niaBeneBo kucinotel, 0,1 H pacTBOpa THApOKCHIA
HaTpus. OmnpenesieHMe HOPMalIbHOCTH  pacTBOpa
TUAPOKCHJIA HATPUS.
JlabopartopHas pabota Ne 10
14 Anuaumerpus. OnpezneneHne HOPMAJIBHOCTH PAacTBOpa  COJISIHAas
kucnoTel. Jlaboparopuas paGorta Ne 11
15 [lepmanranatom | Onpenenenue TOYHOU KOHIICHTpaIuu
eTpusl. IPUTOTOBJIIEHHOIO PAacTBOpa MEepMaHraHata Kajus 110
Monomerpus YCTaHOBOYHOMY BEIlECTBY (IIAaBEJIEBOM KHUCIIOTE).
JlaboparopHasi pabora Ne 12. YcraHOoBIeHUE TOYHOMI
KOHLIEHTpAllUM  pacTBOpa  THOCyJdbpaTa  HATpUS.
JlabopartopHas pabora Ne 13
16 OcHOBBI
¢usnko- BcroMorarensHOe 000py10BaHUE, UCIIONIL3YEMOE IS
XUMHYECKUX NOArOTOBKM mpo0 Kk aHamusy. [loaroroBka mpol K
METOZ 0B aHaIM3y. Ppa3JIoKCHHE, MCETOABI pPa3aCICHUA H
aHaJIn3a. KOHIICHTPHPOBaHHUS (3KCTpakuus, OCaXkJIeHue,
MeToab COOCOXJEHHUE, TV CTUIISIIUOHHBIE METO/IBI,
OATOTOBKH INEKTPOXUMHUYECKHE METO/IBI, copOuus,
poGHI K KpHUCTaJUIN3alMsl, HOHHBII OOMEH).

aHaJIn3y




17 2 | CnekTpaJibHbIe N3znydenuss u ux cBorcTBa. VICTOUHUKHU H3IIyYECHUM.
METO/1bI Monoxpomatopsl  (CBETOQUIBTPHI,  MNPU3MBI |
aHAIN3A. nudpakuuoHHeie pemetku. Jlerektopsl. TexHuka
ATOMHBIN Ka4eCTBCHHOI'O W KOJIMYECTBCHHOTO aHajim3a B 2
CHEKTPAIbHBI | creKTpalbHBIX MeTonax aHam3a.
aHajus3 PentrenodayopeciieHTHas CIIEKTPOMETpHSI.

OcobenHoctu METOo/a. VYerpoiicTBo u
NPUHIUIIHATIBHAS CXeMa puoopa.

18 2 | Iloustre 06 [ToTennmomeTpust, KyJJOHOMETPUS, KOHTYKTOMETPHSI,
ANEKTPOXUMHYEC | BOJbTaMIiepomeTpus. [IpuHIum MeTogoB 1 ux 2
KHX METOJIax IpUMEHEHUE.
aHaJm3a

19 2 | Xpomarorpaduu | Teopun xpomarorpaduueckoro paszneneHus. Pemienne
€CKHMe  MeTOJbI | 3amad. [IpUHIUIBI pacdera mapaMeTpoB pPabOTHI
aHaIu3a. KOJIOHKH, OOcyeTa XpoMaTtorpaMM U OMNpeIeieHUs
TonkocolHas KOHLEHTpPaLHM pazaensieMbIx BEILIECTB.
xpoMmarorpagusi | AHAIMTUYECKHME  XapaKTepUCTHUKM U 00JacTH 2
(TCX). npumenenuss TCX. Buast TCX. Ilnactunbel mist

TOHKOCJIONHOU XpomaTorpaQuu. TexHuka
pasgeneHusi;  WIOEHTHI, nposBuTead. CrnocoObl
KOJINY€CTBEHHOU UHTEpIpeTaluu HOJIy4EHHBIX
pE3yJIbTaTOB.
Htoro o4
Taoauna 5.3.2 — HammeHnoBaHue TeM J1a00PaTOPHBIX 3AHATHI,
X 00beM U coneprkanue (3aouHasi popma o0ydeHus1)
Ne Ne Bun 1 rema
wn | pasn 5 ConeprxaHue 3aHATUH Bpems,
ena 3aHATHH 9.
1 2 3 4 5
Paznen 1. O0mast u HeopraHu4eckasi XUMHUS
1 1 | Crpoenue atroma | Monenb Pezepdopna, [Tocrynater bopa. CoBpemenHas
Teopust CTpoeHus aroma. OCHOBHbBIE IOJOKEHHUS
KBAaHTOBOM MexaHUKU. KBaHTOBbIE 4HCIa, aTOMHas 2
(anexTpoHHast opouTans). [IpaBuia, B COOTBETCTBUM C
KOTOPBIMU MPOMCXOJIUT 3allOJHEHHUE AIIEKTPOHAMU
YpOBHEH, TOTYPOBHEH U OpOHTANICH.

2 1 Knaccer CBOICTBA U MONYYEHHE OKCHUJIOB, KUCIIOT, OCHOBAHUI
HeOopraHWYecKux | u cojei. JlabGoparopnas pa6ora Ne 1, 2 2
COEIVHEHUHN.

3 1 OxkucnutenbHo- | [Iporeccel okucienuss u BocctaHoBlIeHHs. OCHOBHbBIE
BOCCTAHOBUTENb | OKHCIUTENIN U BOCCTAHOBUTEIH. THUIBI OKUCIUTENIBHO-

HBIE PEAKIIUH. BOCCTaHOBUTENbHBIX peakuuil. MeToapl cocTaBieHUS
ypaBHEHUI OKHCJIUTETHHO-BOCCTAHOBUTEIbHBIX 2
peakuuii. IloHsiTHe 00 SIEKTPOMTHOM MOTEHIHAJE.
Hanpagnenue OKH CITUTEIbHO-BOCCTAHOBUTEIIbHBIX
nponeccoB. JlaboparopHast padora Ne 3.

4 1 | PactBopsI KoHnenTpamuss pacTBOpOB, CBOMCTBAa pPacTBOPOB.

HNonnoe mnpousBenenue Boael. PH  pactBopoB, 2
ruaponus coseil. Jlaboparopnas pabora Ne 4, 5,6.




Pa3zjnes 2. AHanuTH4YeCKasi XMMUS
5 Bsenenue B Tutpumerpuuecknii  aHamu3. CymHOCT METOJA.
tutpumeTpuueck | [Ipsimoe w  oOpaTHOe THUTpPOBAaHHWE, TUTPOBAHUE
Wi aHAJINU3 3aMectuTesii. MeToabl TUTPUMETPUUECKOIO aHAJIN3a.
TpeOoBaHus  mpenbsBIsieMble K  peakUusiM B 2
TUTpUMeTprueckoM aHaiu3e. CrocoObl BbIpaXKeHUs
COCTaBa pPAacTBOPOB U BBIYUCICHHS B Pa3IUYHBIX
MeTOoAaX TUTPUMETPUYECKOr 0 aHAJIN3a.
6 Anxamumertpusi. | [IpuroroBnenne pactBopoB: 0,1 H  pactBOpa
Auuaumerpus. maBenieBoil kuciaotel, 0,1 H pacTBOpa rHApOKCHAA
HaTpusi. OmnpenereHne HOPMAJIBHOCTH — PacTBOpa 2
ruapokcuaa Hatpus. JlaboparopHas padota Ne 10.
Ompenenenre HOPMAJIBHOCTH  PAacTBOpa  COJsTHAs
kucnotel. JlabopaTopHast padora Ne 11
7 OCHOBBI BcnomorarenbHoe 060pynoBaHUE, UCIOIb3YyEMOE IS
dusuxo- noAroToBku mpo0 k aHamuzy. IloaroroBka mpol K
XUMHUECKHX aHaJIM3y: pa3liOKeHHE, METOIbl pa3lieNieHus |
METOI0B KOHIIEH TPUPOBAHUS (aKCTpaKIus, OCaXKJIeHueE,
AHATH3A COOCOXKJIEHUE, T CTUJUISILIUOHHbBIE METO/IbI, 2
AIIEKTPOXUMHYECKUE METO/BI, copOrus,
Mertonst .
KpHUCTAJUIN3aLMsI, HOHHBII OOMEH).
MOATOTOBKHU
poObI K
aHaJIU3y
8 Xpomarorpaduu
Teopuu XpomaTtorpaduueckoro pazaeneHus.
€CKUe  METOJIbl ”
KOHIEHTpaLHii pazaensieMbIX BEILIECTB.
aHaJu3a.
. AHaTMTUYECKHE  XapaKTEepPUCTUKH ©W  00JacTu 2
TonkocnoiHas
npumeneruss TCX. Buaet TCX. Ilnactunsl s
xpomarorpadus ..
(TCX) TOHKOCJIONHOM Xxpomarorpaduu. TexHuka
' pa3zieneHust; MO EHTHI, IPOSBUTEIIN.
Utoro 16

5.4 CamocTosiTeJibHAsA padoTa CTY/1€eHTOB

Tabnuna 5.4.1 — Pacnipenesienne Tpy10eMKOCTH CaMOCTOATeNbHOI padoTsl (CP)
no Bujaam paoor (ounasi gopma odyueHmus)

Neni/ Bun pabotsl Bpewms, | Kon nmiianupyemoro pesyibraTta o0ydeHus
II q
1 [ToaroToBKa K MpOBEPOUYHBIM 27,7 36 (U 1yi1); Y6 (UO-2yk1);B6 (MO-3 yic1).
pa60TaM 1o TeMaM 32 (I/Iﬂ‘lom(_4),y2 (HII'Z OITK-A);BZ (I/II['3 om(.4).
2 ITogroroBka x TecTaM IT0 TeMam 27,7
36 (Hﬂly}(_l);y6 (HI[‘ZyK_l);B6 (I/IZ['?) YK—l)-
32 (I/Iﬂ'lom(_4),y2 (HII'Z OITK-A);BZ (I/II['3 om(.4).
3 N3ydeHne oTeNbHbIX TEM U 37,0 | 36 MO1yk1);¥Y6 (MO-2yx1);B6 (M-3 yic1).
BOITPOCOB 32 (MO-1omk-4); Y2 (M-2 omic-4); B2 (M-3 omic4)-
4 | CaMmocrosiTelbHAs TTOITOTOBKA K 33,65 | 36 U1yk1);¥Y6 (UO-2yx1);B6 (MO-3 yica).
3K3aMeHy 32 M-1onk-4); V2 (UA-2 onxa); B2 (U3 onk-a).
Bcero 126,05




Taoauna 5.4.2 — PacnipenesieHne TPy10eMKOCTH CaMOCTOATeNbHOI padoTsl (CP)
110 BuaaM pador (3aouHas popma 00y4eHus1)

Neri/ Bun padotsl Bpems, | Kon nnmanupyemoro pe3yibraTa 00ydeHus
1 q
1 N3ydeHne oTeNbHBIX TEM U 181,85 | 36 (MI1yk1);Y6 (MO-2yi.1);B6 (MI-3 yic.1)-
BOIIPOCOB 32 (MA-lomk4); Y2 (MI-2 orik-4);B2 (MI-3 orca)-
2 CamocTosTelbHas IIOAr0TOBKA K 8,65 36 MO 1yk1); Y6 (MI-2yx.1);B6 (M-3 yic.1).
9K3aMEHY 32 (M-1omk-4); V2 (UA-2 onx4); B2 (UI-3 onk-s).
Bceero 190,5
6 [lepeyeHb y4eOHO-METOAUYECKOr0 o0ecTedeHUs 1JIsl CAMOCTOSITeIbHOM
patoThI 00yUaOIIMXCS MO AUCIUILIMHE
Taoauna 6.1 — Tema, 3ananust ¥ BONPOCHI JJI1 CAMOCTOSITEILHOT 0
u3ydyenus (ouHas popma o0y4yeHust)

Ne Tema Bomnpocsl, 3aganue (ko MmiIaHUPyeMoro pesyibrata | Pexomenn

n/m 00y4deHHS) yemast
JTUTEPATYP
a

1 | OcHoBHBIC TOHATHS W | ATOMHasl Macca, MOJIEKYJIspHAsl Macca, MOJIb, OcHoB. 1,3

3aKOHBI B XUMUU SKBUBAJICHT. ['a30BbI€ 3aKOHBI, 3aKOH nomoin. 1
skBHBaNEHTOB. (36 (M1yk1); Y6 (U1-2yk1); B6 (M-
3 vic1)-

2 | Ctpoenue aTroma Mogenb Pesepdopna, ITocTynaTsl bopa. | Ocuos. 1,3

CoBpemeHHas Teopus cTpoeHus: atoMa. OCHOBHBIE pormorn. 1
MOJIOKEHUSI KBAaHTOBOW MeEXaHUKH. KBaHTOBBIC
yycina, aToMHas  (3JIEKTpOHHas  OpOMTAlb).
[IpaBuna, B COOTBETCTBUH C KOTOPHIMH MPOUCXOTUT
3aII0JIHEHUE IEKTPOHAMM YPOBHEM, MOAYPOBHEH U
opoutaneit. (36 (Ulyk4); Y6 (MIO-2yk4); B6 (U]I-3
vk-1))-

3 | Ilepuonnueckas [Tepunonnueckuit 3akoH. [leprnoanyeckas cucrema. OcHos. 1,3
CHUCTEMa DJIEMEHTOB B M3MeHeHNEe METAIIMYESCKIX BOCCTAHOBUTCIBHBIX, nomo. 1
CBETE TCOPUHU CTPOCHUS | OKUCITUTEIbHBIX, HEMETAIITNYECKUX CBOWMCTB
aroma JIEMEHTOB B IlepuoAax u rpynmnax. Gusnyeckuit

CMBICT Ieproauueckoro 3akona. (36 (M1yx1); Y6
(UA-2yk); B6 (MA-3 yk.1)).

4 | Xumuueckas cBs3b [Ipupona XuMHYECKOM CBSA3H. DHEPrus U AJIMHA OcHos. 1,3
cBsi3u. OCHOBHBIE TUITHI XUMUYECKOU CBSI3H: normoi. 1
MOHHAs!, KOBAJICHTHAsI, METAJUTMYECKas,
BOJIOpoHas. [ MOpuan3anust aTOMHBIX OpOHTAIICH.
(36 MA1yi1); Y6 (MI-2yx1); B6 (MA-3 yic.1)).

5 | Knaccor CBoiicTBa U NMOJy4YE€HUE OKCUIOB, KUCTIOT, Ocwuos. 1,3
HEOPTaHUYECKUX OCHOBaHMUi U conell. 'eHeTnueckas cBsi3b KJIaCcCOB moroi. 1
COCIMHEHUN Heoprannyeckux coenuHenuii. ConeodpasoBaHue.

[IprMeHeHue colieii B celtbCKoM xo3siicTBe. (36
(Hﬂly}(_l); Y6 (I/U];'Zy[(_l); B6 (I/I)I-3 y}(_l). 32 (I/U];'lo]'[](_
4); Y2 (MI-2 orx-4); B2 (MA-3 or1xc-4)).-




OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIE
peakuuu

IIponeccel OKUCIIEHUS U BOCCTaHOBJICHHUS.
OCHOBHBIE OKHCIIUTENN U BOCCTAHOBUTEIU. THIIbI
OKHUCJIMTEJIBHO-BOCCTAaH OBUTEIBHBIX PEAKLIAMN.
MeTobl cCOCTaBlIEHNs YPaBHEHUN OKHACIUTEIbHO-
BOCCTaHOBUTENbHBIX peakuuil. [TonsaTue 00
anekTpoaHoM noteHiuane. (36 (M11yx1); Y6 (M-
2yk-1); B6 (MI-3 yk1). 32 (MI-lork-a); Y2 (UI-2 orik-4);
B2 (MJ-3 orik-a)-

OcHos. 1,3
nonon. 1

PacTtBopsI, ruaponus

KonuenTpanus pactBopoB, CBOMCTBA paCTBOPOB.
Honnoe npoussenenue Boasl. PH pactBopos,
ruaponu3 codieit. (36 (M 1yi4); Y6 (M-2yi4); B6
(U1-3 yics). 32 (U-1omks); Y2 (UI-2 orxs); B2 (MJ1-3

OIIK-4)-

OcHos. 1,3
nomnon. 1

XUMHAYECKasi KUHETHKA
U KaTajin3

CKOpOCTb XUMHUYECKOH peakiiu, GaKTopHl,
BJIMSIIOINME HA CKOPOCTh XMMUYECKOW PeaKItu.
3aKOH /ICHCTBYIONMX MACC, KOHCTaHTa CKOPOCTH
XUMHYECKOHN peakluy. DHeprus aKTUBAINH.
Karams. (36 (U 1yis); Y6 (MO-2yi.1); B6 (MI-3 yic).
32 (U-Lomks); Y2 (MO-2 ores); B2 (-3 omc.a).

Ocwuos. 1,3
npomon. 1

XUMHAYECKOE
paBHOBECHE

JInHaMHU4YECKNH XapaKTep XUMUYECKOIO
paBHOBECHs. 3aKOH JEHCTBYIOIMX MacC, KOHCTaHTa
paBHOBecHs. PaKTOPBI, BAMAIOLIME Ha CMEIICHUE
paBHOBecus. (36 (M 1yk1); Y6 (MI-2yk4); B6 (MI-3
vi-1)- 32 MH-Lonka); Y2 (MA-2 orik-4); B2 (MA-3 ori-a)-

OcHoB. 1,3
Joron. 1

10

DHepreruka
XUMHUYECKUX PEaAKIUM

OCHOBHBIE ITOHSATUS XUMUYICCKOU TEPMOIMTHAMIKH :
(GYHKIIHS COCTOSHUS, IOJHASI SHEPTUs CUCTEMBI,
BHYTPCHHSISI SHEPTUsI CHCTEMBI. DHTAIBIIHS,
SHTponHs, cBOOO Has sHeprus ['mbcca. (36 (M1 yk.
D); V6 (M1-2yx.1); B6 (MJ1-3 yic.r). 32 (M-lomca); V2
(UA-2 orik-a); B2 (MA-3 orixc.4).-

OcHoB. 1,3
Jomon. 1

11

Mertamibl. DaeKTpoIu3

Xumuyeckne W (U3MUECKHE CBOWCTBA METAJUIOB.
Mertannmyeckas cBa3b. Metanayprus. DIeKTPOIu3.
Koppo3uss. CrnocoObl  3amuThl  METajuloB  OT
koppo3ud. (36 (U 1yk.1); Y6 (M-2yk4); B6 (MI-3 -
1)- 32 UA-1omk-4); Y2 (MA-2 oric-a); B2 (MA-3 orikc-a).-

Ocwuos. 1,3
nomoit. 1

12

Bsenenue B
TUTPUMETPUYECKUN
aHaJIN3

Tutpumerpuueckuii ananus. CyIIHOCTH METOJA.
[Ipsimoe u oOpaTHOE THUTpOBAaHUE, THUTPOBAHHE
3aMeCTUTEIIS. MeTtonbl TUTPUMETPUUECKOTO
aHanu3a. TpeboBaHUs MPEabSIBIIEMbIE K PEAKIUIM
B TUTPUMETPUYECKOM  aHaJM3eE. Crioco0bt
BBIPAJKEHUSI COCTAaBa PAaCTBOPOB M BBIYKCICHUS B
pa3IMYHBIX METONAX TUTPUMETPUYECKOrO aHaJIM3a.
(36 MOlyk1); Y6 (MI-2yk1); B6 (MA-3 yi1). 32 (M-
1011[(_4); V2 (I/IH'Z OHK—4); B2 (I/Iﬂ‘3 OHK.4). 3aI[aHI/Ie B
npunoxennn POC )

OcHOB. 2,
JIOIIO. 2

13

AJkanumeTpus

[punnun metona, HHAUKATOPHI. (36 (M 11yk.1); V6
(U-2yx.1); B6 (M- yk.1). 32 (M-lomka); Y2 (MA-2
onk-4); B2 (M-3 orix-4).3ananue B npuiioxxenun OC

OCHOB. 2,
JIOITOJI. 2

14

Auuaumerpus

[TpunIun metona, HANKATOPHL. (36 (M 1yk4); V6
(MJT-2xc1); B6 (MIT-3vc1). 32 (MT-Loea); V2 (W12
onk-4); B2 (MJI-3 onik-4). 3ananue B npunoxkennn GOC

OcHoOB. 2,
JIOIIO. 2

15

[IepmanranaTomeTpusi.
HNonomerpus

[Mpunun merona, uuaukaropsl. (37 (M 1yk-1); V7
(MA-2yk1); B7  (MUJ-3yki)). 3Samanue B

OCHOB. 2,
JIOMOJIL. 2




npuinoxxkenunn POC

16

Kowmruiekconomerpust

[Mpunnun merona, uaukatopsl. (36 (M1yk); Y6
(MA-2yi4); B6 (MI-3 vicr). 32 (U-Lomca); Y2 (MA-2
omk4); B2 (UO-3 omxs). 3amaHue B MPHIOKCHUH
dOC

OCHOB. 2,
JIONOJIL. 2

17

OCHOBBI (PU3UKO-
XUMHUYECKUX METO/I0B
aHaJIn3a

Metonbl  TOATOTOBKM  TPOOBI K aHAJU3Y.
BcriomorarensHoe 000pynoBaHUE, HCIOIB3YyEMOE
JUIE TOATOTOBKM Tpod k anHamm3y. [loaroroBka
npo0 K aHaNM3Yy: Pa3JIoKEeHHE, METOMBI pa3feiIeHus
U KOHIEHTPUPOBAHUS (IKCTPAKLMS, OCaAXKICHUE,
COOCOXKICHHUE, U CTHIUISIIMOHHBIE METO/BI,
AIEKTPOXUMHUYECKHE METOBI, copoIus,
KpHCTAILIM3aIns, HOHHBIH 00MeH. (36 (U/1yk.1); Y6
(MT-25c); B6 (W13 yic). 32 (MfT-Lomea); V2 (V12
onk-4); B2 (MJI-3 onik-4). 3apanue B npuioxxkennn GOC

OcHOB. 2,
JIOIOJI. 2

18

CHGKTpaJ'IBHI)Ie MCTOABI
aHam3a. ATOMHBIN
CHeKTpaHBHBIﬁ aHaJIu3

N3znydenus u ux coiictBa. UCTOUYHUKA U3ITYyUECHUN.
MonoxpoMaTopbl  (CBETOQHUIBTPBI, MPU3MBI |
mudpakuuonHble pemeTku. Jlerexktopel. TexHuka
KaueCTBEHHOTO0 U KOJHMYECTBEHHOI'O aHajlh3a B
CHEKTPaTbHBIX MeToaax aHaM3a.
PentrenodnyopecrentHas CIIEKTPOMETPHSI.
Ocobennoctu MeEToJIa. VYerpoiictBo u
OpUHLKNKAIBHAS cxema npubopa). (36 (MI1yk.1);
Y6 (MA-2vi1); B6 (MI-3 yir). 32 (MA-Lomka); Y2 (UA-
2 omk-4); B2 (U-3 omx4). 3amaHue B TPUIIOKCHHUH
dOC

OcHOB. 2,
JIOMOJIL. 2

19

XpomaTorpaduueckue
METO/Ibl aHAJIN3A.
TonkocnonHas
xpomarorpagus (TCX)

Teopun  xpomaTorpadguueckoro  paszaeieHus.
Pemenne 3amau. IlpuHOmMnel pacyera mapaMeTpoB
paboOTBl KOJIOHKHM, oO0cYeTa XpomaTorpamMMm W
OIpesieNeHUs KOHIIEHTpaLUi pazzensieMbIxX
BEIIECTB. AHAIUTUYECKHE XapaKTEPUCTHKU H
obomactu npumenenus TCX. Bumsr TCX. (36
M1 yk); Y6 (M1-2yx1); B6 (MI-3 yit). 32 (MO-Lom.
a); Y2 (MA-2 onxa); B2 (M3 orx). 3ananue B
npuinoxxenun POC

OcHoOB. 2,
JIOIIO. 2

Htoro

126,05

Tabmuna 6.2 — Tema, 3a1aHust ¥ BONPOCHI 1JIsl CAMOCTOATEIbHOI 0
u3y4eHus (3aouHasi popma o0y4eHHs)

Tema

Bormpocsl, 3a1anue (KO MIaHUPYEMOro pe3yJibTaTta
00y4YCHHMS)

Pexomenn
yemast
JIUTEpaTyp
a

OCHOBHBIE IIOHATHS U
3aKOHBI B XUMWUH

ATOMHas Macca, MOJIEKYJISIpHAsl Macca, MOJIb,
9KBUBAJICHT. | 'a30BbI€ 3aKOHBI, 3aKOH
9kBUBaJeHTOB. (36 (Ulyk1); V6 (U]1-2y.1); B6 (M-
3 y1))-

OcHos. 1,3
normou. 1

Crpoenue aroma

Mopens Pesepdopna, [Tocrynater bopa.
CoBpemeHHas Teopus cTpoeHus atomMa. OCHOBHBIE
MOJIOKEHUSI KBAaHTOBOW MexaHUKH. KBaHTOBBIE
yucia,  aroMHas  (QJIGKTPOHHAsi  OpOWTAJb).
[IpaBuina, B COOTBETCTBUU ¢ KOTOPBIMU IIPOUCXOAUT
3aII0JJHEHUE DJIEKTPOHAMHU YPOBHEH, IMOAYPOBHEN U

OcHuos. 1,3
normou. 1




opoutaneit. (36 (Ulyk4); Y6 (MI-2yk4); B6 (U-3
VK-1))-

[Tepuoanueckas
CHCTEMa JIEMEHTOB B
CBETE TEOPUU CTPOECHUS
aToMa

[lepunonnuecknii 3akoH. Ilepuonnueckas cucrema.
H3MeHeHne MeTalmm4ecKX BOCCTAHOBUTEIbHBIX,
OKHCJIMTENIbHBIX, HEMETAININYECKUX CBOM CTB
3JIEMEHTOB B Ilepuoaax u rpynnax. @uanueckuit
CMBICT Ieproauueckoro 3akona. (36 (M1yx1); Y6

(N-2yk1); B6 (MJ-3 yi1)).

OcHos. 1,3
normou. 1

XUMHAYECKas CBI3b

[Ipupona XuMHUUECKON CBSI3U. DHEPrus U JIMHA
cBsi3u. OCHOBHBIE TUIIBI XUMUYECKOM CBSI3U:
VMOHHAasl, KOBAJICHTHAS, METaJUIMYeCKas,
BOJIOpOIHAs. [ MOpuIn3anust aTOMHBIX OpOUTAIICH.
(36 (M1 yic); Y6 (MA1-2y1c); B6 (MJ1-3 view).

OcHos. 1,3
normou. 1

Knaccer
HEOPraHUYECKUX
COeIMHEHUN

CBoiicTBa U MOJy4YE€HUE OKCUIOB, KUCTIOT,
OCHOBAHHMI U coJiel. [ 'eHeTnueckas CBA3b KJIacCOB
Heoprannyeckux coenunenuii. ComeodpasoBaHue.
[TpuMeHeHue coJieii B CelbCKOM X03siiicTBe. (36
(UA1yka); Y6 (MA-2yk-1); B6 (M-3 yi.1). 32 (M-Lonk-
4); Y2 (UA-2 orixa); B2 (UA-3 orixca))-

Ocwuos. 1,3
momnoi. 1

OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIE
peakuuu

IIponieccel OKuCIEHNs U BOCCTaHOBJICHMUS.
OCHOBHBIE OKHCIIUTENN U BOCCTAHOBUTEIH. THIIbI
OKHUCJIMTEJIBHO-BOCCTAaHOBUTEIIBHBIX PEAKLIAMN.
MeTobl coCTaBlIeHNs] YPaBHEHUN OKHACIUTEIbHO-
BOCCTaHOBUTENbHBIX peakuuii. [TonsaTue 00
anekTpoaHoM noteHiuane. (36 (M1I1yk1); Y6 (M-
2yk); B6 (MI-3 yk.1). 32 M-lonk-4); Y2 (MA-2 orik-a);
B2 (MJ-3 orik-a)-

OcHos. 1,3
norou. 1

PacTtBopsI, ruaponus

KonuenTpanus pactBopoB, CBOMCTBA paCTBOPOB.
Honnoe npoussenenue Boasl. PH pactBopos,
ruapoau3 coieit. (36 (M1yk.1); V6 (M-2yk.1); B6
(U]1-3 yics). 32 (U-1omks); Y2 (UI-2 orxs); B2 (MJ1-3

OHK-4) .

OcHos. 1,3
nJomoi. 1

XUMHAYECKasi KUHETHKA
U KaTajn3

CKOpOCTb XUMHUYECKOH peakiuu, GaKTopHl,
BJIMSIONIME HA CKOPOCTh XUMHUYECKON PEaKIUH.
3aKOH /ICHCTBYIONMX MACC, KOHCTAaHTa CKOPOCTH
XUMHUYECKOH peakuyi. DHEePrus aKTHBALNH.
Karams. (36 (U 1yis); Y6 (MO-2y.1); B6 (MI-3 yics).
32 (U-Lomks); Y2 (MO-2 omes); B2 (-3 omc.a).

Ocwuos. 1,3
normou. 1

XUMHAYECKOE
paBHOBECHE

JIMHaMHU4YECKNN XapaKTep XUMUYECKOIO
paBHOBECHs. 3aKOH AEHCTBYIOIMX Macc, KOHCTaHTa
paBHOBecHs. DPaKTOPBI, BAUAIOIIME HA CMEIICHUE
paBuoBecus. (36 (M 1yk,); Y6 (MI-2yk4); B6 (MI-3
vi-1)- 32 MH-Lonka); Y2 (MA-2 orik-4); B2 (MA-3 ori-a)-

Ocmuos. 1,3
norou. 1

10

DHepreruka
XUMHUYECKUX PEaAKIUM

OCHOBHBIE ITOHSATUSI XUMUYECKON TEPMOTUHAMUKU:
(GYHKIHS COCTOSHUSA, TTOJHAS SHEPTUsl CHCTEMBI,
BHYTPCHHSISI SHEPI'Hs CACTEMbL. DHTAIBIIHS,
SHTponHs, cBoOO Has sHeprus ['mbcca. (36 (M1 yk.
D); V6 (M1-2yx.1); B6 (MJ1-3 yic.1). 32 (M-lomca); V2
(UA-2 orik-a); B2 (MA-3 orixc4).-

OcHos. 1,3
normou. 1

11

Mertanmbl. DIEKTpOIn3

Xumudeckue U (pu3HUecKhe CBOWCTBA METAaJUIOB.
Merannnyeckas cBsizb. MeTamuyprusi. DJIeKTpOIu3.
Kopposus. CrocoObl  3amMTBl  METAJUIOB  OT
koppo3ud. (36 (U 1yk.1); Y6 (M-2yk4); B6 (M-3 -
1)- 32 MO-1omk.a); Y2 (UA-2 orx-4); B2 (MA-3 omkc-a)-

OcHuos. 1,3
normou. 1




12

Bsenenue B
TUTPUMETPUUECKUIA
a”Hanm3

Turpumerpuueckuii anamu3. CyIIHOCTH MeTOA.
IIpamoe u oOpaTHOE THUTpPOBaHUE, TUTPOBAHUE
3aMECTUTES. Mertonsbr TUTPUMETPHYECKOTO
aHaymm3a. TpeOoBaHus TPEABSABIISIEMbIE K PEAKIIUAM
B TUTpuMeTpuueckoM  aHamuze.  CrocoObl
BBIPAKEHHUS COCTAaBa PacTBOPOB M BBIYMCICHUS B
Pa3MUYHBIX METO/aX TUTPUMETPUUYECKOTrO aHajM3a.
((36 MAlyk.1); Y6 (MA-2yk1); B6 (M]1-3 vic)- 32 (M-
lomk-a); Y2 (UO-2 omxs); B2 (M-3 omx4). 3amanue B
npusioxxennn @OC

OcHoOB. 2,
JIONOJIL. 2

13

AnkanumeTpus

[TpunIMn Metona, HAUKATOPHIL. (36 (M 1yk4); V6
(U1-2yx1); B6 (M1-3vicr). 32 (MI-1omes); Y2 (M]1-2
onk-4); B2 (MJ-3 oric.4). 3amanue B npunoxenuun GOC

OcHOB. 2,
JIOTOJI. 2

14

Aunnumerpus

[Ipunnun merona, uHaUKATOPHL. (36 (M 1yk4); V6
(MA-2yx1); B6 (MI1-3yk1). 32 (M-1omx4); Y2 (M2
onk-4); B2 (MJI-3 orik-4). 3ananue B npusioxkennn GOC

OcCHOB. 2,
JIOIIO. 2

15

[TepmanranatomeTpusi.
Honomerpus

[Mpunnun merona, uaaukaropsl. (37 (MA1yk1); Y7
(UA-2yk1); B7  (MO-3yk1)). 3Bamanme B
npwioxeann POC

OcHOB. 2,
JIONOJIL. 2

16

KOMHJ’IGKCOHOMGTpI/IH

[punnun merona, uHAUKATOPBI. (36 (Ulyk,); Y6
(U-2vics); B6 (M3 vica). 32 (MA-Loms); Y2 (MJ12
omk4); B2 (MO-3 opxs). 3alaHue B MPUIOKCHHH
dOC

OcHOB. 2,
JIOIOJIL. 2

17

OcHoBBI (pu3uKO-
XUMHUYECKUX METOJIOB
aHam3a

Meronpl  NMOATOTOBKM  NPOObI K aHaJM3Y.
BcmomorarenbHoe 000pyIOBaHHE, HCIOJIb3YEMOe
JUTSE TIOATOTOBKH mMpoO K aHanmm3y. I[loaroroBka
mpo0 K aHaMM3y: pa3lIoKEHHE, METO/bI pa3/IeICHUs
U KOHIEHTPUPOBAHUS (IPKCTPAKIHS, OCAXKICHUE,
COOCOXKCHHE, U CTHILIAIMOHHEIE METOIBI,
AIIEKTPOXUMHUYECKUE METOIBI, copouus,
KpUCTAJLIM3a1us, HOHHBIH 00MeH. (36 (U lyk.1); Y6
(M/1-2yc1); B6 (W13 vica). 32 (Mll-Lons); Y2 (M]1-2
ork-4); B2 (MJ-3 oric.4). 3amanue B npunoxeHun GOC

OCHOB. 2,
JIONOJIL. 2

18

CriekTpasIbHbIE METO/IbI
aHain3a. ATOMHBIN
CIIEKTpaJIbHBIN aHAJIN3

N3znydenus u ux coiictBa. ICTOUHUKN U3TTyUEHHUM.
MoHoxpoMmatopsl  (CBETOQUILTPBI, IPU3MBI U
nudpakuvoHHble pemeTku. [lerexktopbl. TexHuka
KAQUeCTBEHHOI0 M KOJMYECTBEHHOIO aHalIu3a B
CHEKTpaIbHBIX MeToaax aHaJu3a.
PentrenodnyopecrentHas CHEKTPOMETPHUSI.
OcobenHocT METo/a. YcTpoiicTtBo "
NpUHIMIHAIbHAsS cxema mpuoopa). (36 (U1yi1);
Y6 (M-2yk.1); B6 (M1-3 yk.1). 32 (M-lomka); Y2 (U-
2 omx4); B2 (MO-3 omx4). 3aganue B NPUIIOKEHUU
dOC

OcHoOB. 2,
JIOIOJIL. 2

19

XpomaTtorpaduaeckue
METO/Ibl aHAJIH3A.
TonkocnoitHas
xpomarorpadus (TCX)

Teopun  xpomaTorpauueckoro  pasjieneHus.
Pemenne 3amau. I[IpuHumMnel pacuera mapaMeTpoB
paboThl KOJIOHKH, oOcuera XpomMaTorpamMM U
OTIpE/ICIICHHSI KOHIICHTpAIIUA paznensieMbIxX
BEIIECTB. AHAIMTHYECKHE XapaKTEPUCTUKH U
oomactu mpumenenuss TCX. Buasr TCX. (36
(M 1yk.); Y6 (MJ1-2yx.1); B6 (MI-3 yi.1). 32 (MJI-Lom.
); Y2 (UWA-2 omca); B2 (UI-3 omks). 3anmanue B
npunoxennu POC

OCHOB. 2,
JIOITOJI. 2




Hrtoro
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7 O6pa3zoBaTejibHbIE TEXHOJIOT UM

Tadonuna 7.1.1 — UaTepakTuBHBbIE 00pa30BaTeJIbHbIE TEXHOJIOT UM,

HCIOJIb3yeMble B y4eOHOM mpouecce (o4Has ¢popma 00y4yeHus)

Ne
paszjena

Bun
3aHITUA

Hcnonp3yemble TEXHOJIOTUH U paccMaTpUBaeMble BOIIPOCHI (KO
IUTAHUPYEMOT0 pe3ysibTaTa 00yueHHsl)

Bpewms,
q

1

JIab

Pabora B manbix rpynmnax, mo 3-4 yenoneka. IlouckoBas Gecena:
U3yUYCHHUE CBOMCTB HeOpraHmyeckux coeauHeHui (36 (Mlyki); V6
(UO-2yk.1); B6 (M-3 yk1). 32 (MO-Lomks); Y2 (MI-2 omx4); B2 (MO-3

OIIK-4)-

JIab

PaGota B Mmanbix rpymmax, mo 3-4 deloBeka. AHAJINUTHYECKAs
Oeceaa: M3y4YeHHE CBOMCTB PacTBOPOB 3JeKTPOJIUTOB. (36 (M/1yi1);
Y6 (MI-2yx.1); B6 (M-8 yica). 32 (MA-Lomka); Y2 (MA-2 orxa); B2 (M]1-3

OHK—4) .

JIab

PabGora B manbix rpynmax, mo 3-4 ugenoeka. IlomckoBasi Oecena:
MCIO0JIb30BaHNE YHUBEPCATbHBIX WHIUKATOPOB JJIs1 ompenenenus pH
pactBopoB. (36 (U 1yk.1); Y6 (MI-2yk.1); B6 (MI-3 yic1). 32 (MI-Lomic-a);
V2 (MA-2 or.s); B2 (-3 onics)-

JIab

Pabora B manbix rpymnmax, mo 3-4 yenoBeka. AHAJUTHYECKAS
Oecema:  M3y4YeHHE  BIUSHUS  CpeAbl HAa  OKHCIUTENBHO-
BOCcCcTaHOBUTEIbHBIE peakuuu. (36 (U 1yxk.1); Y6 (MA-2yi4); B6 (M-3
vic.1). 32 U0-lomka); Y2 (UA-2 orxs); B2 (MO-3 oric.a).

JIab

Pabora B wmanpix TrTpymmax, mno 3-4 denoBeka. Pemenue
CUTYAallMOHHBIX 3aJa4. OIpEICJIICHUE HalpaBJICHUs MPOTEKAHUS
AJIEKTPOXUMHYECKOM KOPPO3HMH U BBIOOP CI1oco0a 3anuThl OT Hee (36
(MAlya); Y6 (MA-2vi.1); B6 (MA-3 vic1). 32 (M-Lomk-a); Y2 (MA-2 onk-
4); B2 (M-3 orikc-a).-

Hrtoro

Taoauuna 7.1.2 — UaTepakTUBHBIE 00pa30BaTe/IbHbIE TEXHOJIOT U,
HCNOJIb3yeMble B YUeOHOM mpouecce (04HO0-3a049Hasi popma 00yueHus )

Ne
paszzmena

Bun
3aHATHA

Vcnionb3yemble TEXHOJIOTUU U paccMaTpUBaeMble BOIIPOCHI (KO
IJIAHUPYEMOT'0 pe3ynbTaTa 00 yueHus )

Bpewms,
q

1

JIab

PaboTa B manbix rpynmnax, no 3-4 genoeka. [louckoBas Oecena:
U3yUYCHUE CBOWCTB HeopraHudeckux coeauneHuit (36 (Mlyi1); V6
(UO-2yx4); B6 (MO-3 yia). 32 (MO-lomks); Y2 (UA-2 orx-a); B2 (MA-3

OIIK-4)-

JIab

PaGora B Manpix rpynmax, mo 3-4 yenoBeka. AHaJIMTHYeCKas
Oece/a: U3yycHHUE CBOWCTB PacTBOPOB IEKTPOIUTOB. (36 (M/I1yk.1);
Y6 (MI-2yi.1); B6 (M- 1) 32 (M-Lonk-s); Y2 MA-2 orc); B2 (M-

3 o1K-4)-

JIab

Paborta B manbix rpynnax, mno 3-4 yenoseka. IlouckoBasi Hecena:
WCIOJIb30BaHUE YHUBEPCAJIbHBIX WHIUKATOPOB JJIsI OMpPEeTCHUs
KHACIOTHOCTH pactBopa. (36 (Mlyk.1); Y6 (MI-2yk4); B6 (U-3 yi.1).
32 (I/Iﬂ'lom(_4); V2 (I/II[-Z 01-]]<_4); B2 (I/U_I—vg 0m<.4).

JIab

PaGora B manbix rpynmax, mo 3-4 dYenoBeka. AHaJIUTHYECKasi
Oecema: uW3yyeHUE  BIUSHMS  Cpedbl HAa  OKUCIUTENIBHO-
BOCCTaHOBUTEIbHBIE peakiuuu. (36 (U 1yy.1); Y6 (MA-2yk4); B6 (M-
3vk1)- 32 MA-1omxa); Y2 (UA-2 omxc.s); B2 (MA-3 omk-a)-




‘ Hroro

Ta6auua 7.1.3 — O6pa3oBaTebHbIe TEXHOJOTHH, 00ecIeYHBAIOLIME PAa3BUTHE Y
00y4arIuXcs HABBIKOB KOMAHIHOI padoThl, MEKJINYHOCTHOH KOMMYHHKAILIUH,
NPUHATHSA PelleHMi, JUAEPCKUX KayecTB (04Hast (popma 00ydeHus)

Ne
pasne
ja

Bun zanstus (J1, I13, JIP)

Hcnonb3yemble TEXHOIOTUN U
paccMaTpUBaeMble BONIPOCHI (KO
IJIAHUPYEMOTO pe3ysbTaTa 00 yueHus )

Bpem
s, 9

1

JIP tema: OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHUI

PaGoTa B ManbIx rpymnmax, no 3-4 yeioBeka.
[TokazaTenbHBI  AKCHEPUMEHT:  TOpeHue
IPOCTBHIX BEIIECTB B aTrMocdepe YHCTOro
kucioponsl. IIpocmorp Buaeodpmibma ¢ ero
aHam3oM. (36 (Ulyxq); Y6 (U-2yk1); B6
(UI-3 vicr). 32 U0-lomea); V2 (U1-2 orca); B2
(UA-3 ork-4).

1

JIP tema: OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCTHMHEHUN

Pabora B manbIx rpynmnax, no 3-4 uyeioBeka.
IToka3zaTenbHbIN JKCIIEPUMEHT:
B3aMMOJICHICTBHE METAJUIMYECKOr0 HATpUS C
BOJIOH; B3pBIB CMecU OepTOJIETOBOW COJIH.
[TpocMoTp BuaeoduUIBLMA C €r0 aHAIHU30M. (36
(UAlyka); Y6 (MAO-2ykq); B6 (MA-3 yka). 32
(UA-1onk-4); Y2 (UA-2 onik-a); B2 (MI-3 orikc-a)-

JIP Tema: PactBOphI. 'napoius
coJien

3aunstue c HCI0JIb30BAaHUEM
MYJIbTUM ETUITHOM MIPE3EHTALUU.
[TokazaTenbHbIM 3KCIEepUMEHT: AU Y3us;
TEMNJIOBBIE 3¢ hexTh pacTBOpEHMS;
OIpeeIICHN e pa3InyHOU
AJIEKTPOIPOBOAHOCTH pPacTBOPOB;
OmnpeneeHue pH 1940)51 TIOMOIIA
yHUBepcaiabHOro uHaukatopa. (36 (M1yk.1);
V6 (U-2yi1); B6 (U-3 y1). 32 (UI-Lomca);
Y2 (UJ1-2 orea); B2 (MJ1-3 orica).

JI tema: Xumudeckas cBSI3b U
CTPOCHHE BEIECTBA

[Ipo6GieMHas  JeKIHUsA-TPe3eHTALUS.
(MA1yi1); Y6 (MI-2yi.1); B6 (MI-3 yi-1)-

(36

JI Tema: Xummaeckas
KUHETHKA. XumMmnueckoe
paBHOBECHE. DHepreTuka
XUMHUYECKUX PEAKIIHUM.

Jlekmus ¢ UCOIb30BAHUEM MYJIbTUMEAUMHON
npe3enTanuu. (36 (M 1yk.1); Y6 (M-2yk.1); B6
(I/II[‘3 YK—l)- 32 (HI[']-OHK—4); V2 (I/II[-Z om(_4); B2
(M-3 orx-a)-

CBOMCTBa
OCHOBBI

JI Tema: OOmwme
METAJIJIOB.

AIEKTPOXUMHUH.

JIekuus ¢ UCMONb30BAHUEM MYJIbTUMEIUNHOM
npeseHTanuu. (36 (M 1yk.1); Y6 (U-2yx4); B6
(MO-3 yk1). 32 (UO-1omks); Y2 (UO-2 onk.); B2
(UI-3 oxc-4).-

Hrtoro

10

Tadoauua 7.1.4 — O6pa3zoBarejibHbIe TEXHOJIOTMH, 00eceYnBAIOIE Pa3BUTHE

Yy 00y4aoImnxcsi HABbIKOB KOMaH/IHOI padoThl, MeKJIMIHOCTHOM

KOMMYHUKALMH, TPUHATHS PellieHUil, JUIePCKUX KayecTB
(3aounasi gopma o0yueHus)

Ne
pasze

Bun 3anstus (J1, I13, JIP)

Hcnosb3yemble TEXHOJIOTHH U
paccMaTpuBaeMble BOPOCHI (KOJT

Bpem
A, 4

5




na IUIAHUPYEMOTO pe3ysbTaTa 00yueHHsl)

1 JIP Tema: OcHOBHbIe Kiacchl | Pabora B ManbIx rpynmnax, mo 3-4 denoBeka. 1
HEOpraHuvyeckux coequHeHul | [lokasatenbHbI  3KCOEPUMEHT:  TOPEHHUE
MPOCTHIX BEIIECTB B aTrMocdepe YHCTOro
kucinopoasl. [IpocMmorp Buneodunsma ¢ ero
anamzoM. (36 (Udlyxq); Y6 (M-2yx4); B6
(U1-3 vicr). 32 U0-lomes); V2 (U1-2 omxs); B2

(M3 orik-a).
1 JIP Tema: OcHoBHbIe Kiaccel | Pabora B mManbix rpynmax, mo 3-4 4emoBeka. 1
Heopranndyeckux coequnenuii | IlokazaTenbHbIil SKCIIEPUMEHT:

B3aMMOJICHICTBHE METAJUIMYECKOr0 HATpUS C
BOJIOM; B3pbIB cMecH OEpTOJIETOBOM COJH.
[TpocMoTp BuAEOdHIBEMA € €To aHAMU30M. (36
(MAlykq); Y6 (UA-2yk1); B6 (MI-3 yk1). 32
(UA-1onk-4); Y2 MA-2 onik-a); B2 (MI-3 orikc-a)-

1 JIP Tema: PactBopsl. ['uaponus | 3anarue c UCIIOJIB30BAaHUEM 2
coJier MYJIbTUMEIUINHON MPE3CHTAINH.
[TokazaTenbHbI 3KcepuMeHT: Aubdy3us;
TENJIOBbIE s ekt pacTBOpEHUs;
OIIpEleIICHUE pa3IMyHOU
IEKTPOIIPOBOIHOCTH pacTBOPOB;
ONpeneeHn e pH npu IOMOIIA

yHUBepcaibHOro uHaukatopa. (36 (MI1yk.y);
Y6 (U-2yi.1); B6 (MI-3 yi1). 32 (UA-1lorka);
V2 (U1-2 ons); B2 (M3 o).

1 JI Tema: Xumuueckas cBsi3b W | [IpoOsieMHass — jekums-mpe3eHtanus. (36 2
CTPOCHHE BEIIECTBA (U 1yk1); Y6 NT-2yk4); B6 (MIO-3 yi.1).
1 JI rema: OKuCIUTEILHO- Jleknust ¢ UCMoNb30BAaHUEM MYJIbTUMEAUNHOU 2

BOCCTaHOBUTEIbHBIC peakiu | npeseHTanuu. (36 (M1yx4); Y6 (MI-2yk.1); BO
(I/II[-3 YK—l)- 32 (HZ['10FH<—4)1 V2 (I/IH'Z OHK—4); B2
(MA-3 orik-a)-

Hroro 8

8 @oHJ OLEHOYHBIX CPEaACTB AJd NMPOBECACHUN HpOMe)l(yTO‘IHOﬁ
aTrrecranumn OﬁyanOIIII/IXCﬂ o JIMCHHHUIIMHE

[TonHBIM KOMIUIEKT MaTEepUAIOB, BXOSAIINX B JaHHBIM pa3jiell, IPeICTaBlICH B
MPUIOKEHUH K pabouel mporpaMMe AUCIUTLIMHEI.
9 YueOHo-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecneueHue TUCITUTINHBI

Taonuua 9.1.1 — OcHoBHAas1 JinTepaTypa Mo AMCUMUILIMHE
«Heoprannuyeckasi ¥ aHAJIUTHYECKAA XUMUSD)

KomuectBo, 3K3.

Ne n/mt HanmenoBanue B pacuere Ha
BCETO 100




00yJarImXxc
s

I'muuka, H. JI. O6mas xumusg: Yueonuk / H.JI. T'munka. —
M.: Unrterpamn — IIpecc, 2002. — 728 c.: u.

35

140

Bepmnaun, B. . AHanuTrueckas XuMusi: y4eOHUK IS
By30B / B. . Bepmmnun, U. B. BrnacoBa, U. A.
Huxudoposa. — 4-e uzn., crep. — Cankr-IlerepOypr:
Jlanb, 2022. — 428 ¢. — ISBN 978-5-8114-9166-7. —
TekcT: aneKkTpoHHBIN // JIaHb: 31eKTpOHHO-0MOINOTeUHAs

cucreMa. —
URL: https://e.lanbook.com/book/187750

O6mas xumus. Teopust u 3a1auun: yaeOHOE mocodue s
By30B / H. B. Koposun, H. B. Kynemos, O. H. 'onuapyk [u
ap.]; mox penaxuuein H. B. KopoBuna u npod. H. B.
Kynemoa. — 6-e u3z., crep. — Cankrt-IlerepOypr: Jlaus,
2022. — 492 c. — ISBN 978-5-8114-9026-4. — Texkcr:
AJNIEKTPOHHBIH // JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAS CUCTEMA.
—URL: https://e.lanbook.com/book/183692

Tabnuma 9.1.2 — JlonoHUTENbHAS TUTEpaTypa Mo JUCIUTUINHE

«HCOpFaHI/I‘{GCKa}I N aHAJIMTHYCCKas1 XUMUA»

KommuecTtBo, 3K3.
No B pacuere
HaumenoBanue Ha 100
/o BCEro
oOyJaronu
xXcs
1 | Xumus: yaeOnuk / JI. H. bounos, M. C. I'yrenes, U. JL. - -
[Tepduinosa, N. A. Cokonos. — Cankrt-IlerepOypr: Jlans, 2022.
— 480 c. — ISBN 978-5-8114-1289-1. — Tekcr:
ANIEKTPOHHBIH // JlaHb: 3J1eKTpOHHO-O0MOIMOTeUHas cucTemMa. —
URL.: https://e.lanbook.com/book/210977
AHamuTHdeckas XuMusi. MeToapl pa3feneHus BEIECTB U
ruOpHIHbIE METO/IbI aHaIM3a: yueOHoe nmocodue a1 By30B / A.
A. TI'anees, U. I'. 3enkeBuy, JI. A. Kapnosa [u ap.]; [lox pen.
2 | mpod JI. H. MockBuHa. — 3-¢ u3a., crep. — Cankt-IleTepOypr - -
: Jlanwp, 2022. — 332 ¢. — ISBN 978-5-8114-9137-7. —
TexcT : anexTpoHHbIH // JIaHb : 31EKTPOHHO-OMOIMOTE HAs
cucrema. — URL: https://e.lanbook.com/book/187643
Tabmura 9.1.3 — CoOcTBEHHBIE METOIUYECKHAE U3TaHMs Kadeaphl
10 JUCHUITJIINHEC «HCOpI‘aHI/ILIGCKEUI U aHAJIMTHYCCKaA XUMUA»
Ne /i HaunmenoBanme KosmuecTBo, 5K3.
B pacuere Ha
BCETO 100
00yJarOIIMXCsl
1 Buxpepa B.A. Xumus. Mertonnueckrne peKOMEHIAUN 1
pabouas TeTpaJp J1Jis BBINOJIHEHUS J1a00paTOpHBIX paboT
CTYJICHTaMHU TEXHOJIOTHYECKOro (haKyIbTeTa, 100 975

00yyaroLUMMHKCs 110 HallpaBiaeHUsM noarorosku 35.03.07.
TexHOIIOTHS TPOU3BOACTBA H ITePepadbOTKH
CeNbCKOX03siicTBeHHOM mpoaykiuu; 36.03.02. 3ooTexHust;



https://e.lanbook.com/book/187750
https://e.lanbook.com/book/183692
https://e.lanbook.com/book/210977
https://e.lanbook.com/book/187643

36.03.01. Berepunapao-canutapHas skcreptusa/ B.A.
Buxpesa, FO.B. biimnoxsatoBa, A.A. bimnoxsatos — Ilen3a:

PUOTIT'AY, 2019. - 108 c.

bnunoxsarora, HO.B. Xummsa Y.1.

Heopranuueckass u
aHaJMTHYECKasT XUMHUs: ydeOHOe mocoOue. [DIeKTPOHHBIN
pecypc] / HO.B. bmmuoxBatoBa, A.B. HymraeBa, A.IO.
Ky3nenos, H.I1. Yekaes. — Ilenza: PUO III'AY, 2019.
https://rucont.ru/file.ashx?quid=4cd8194a-2e62-4366-bf2a-

64da2986elbhl

9.2. Ilepeyenb MH(OPMALMOHHBIX TEXHOJIOI i, MCIIOJIb3YyeMBbIX NPU
OCYLLECTBJICHNH 00Pa30BaTeIbLHOr0 MPOIEeCcca Mo IMCHMIINHE, BKJIIYAA
nepevYeHb NPOrpaMMHOro odecrevyeHnnst 1 UHPOPMAITMOHHBIX

CIIPaBOYHBIX CUCTEM

Tabmuia 9.2.1 — [epeuens pecypcoB MHGOPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHOM

cetu «MHTEpHET

Ne /it HaunmeHnoBanue YcnoBus goctyna

Hayunas snexktponHas 6ubarorexa JInnen3noHHOE coramieHue

1 eLIBRARY.RU Ne 13642
Anpec noctyna: www.elibrary.ru OeccpoyHoe
Hayunas snektpoHHas 0M0IMoTeKa JIuneH3noHHBIH 10roBOp Ne

2 «KUBEPJIEHUHKA» 17020-01
Anpec caiita: cyberleninka.ru OeccpOvHBIi
DIIEKTPOHHO-OMOIMOTEeYHAs CHCTEMa U3/1aTelIbCTBA

3 «JIanpy // DneKTpOHHBIN pecypc Horosop NeHB28/10-2019
Anpec caiita: https://lib.muctr.ru/news/elektronno- 10 31 nexabpst 2023 .
bibliotechnaya-sistema-quotlanquot

Joroop Ne3108/22-21c¢

DIEKTPOHHO-OMOIMOTEUHAS CHCTEMA 00O «llenTpanbHbIit

4 «Hanuonansublil nudposoit pecypc «PYKOHT» KOJIJIEKTOp OMOIHOTEK
Anpec cariTa: Www.rucont.ru BUBKOM»

10 24 cenTsi0ps 2022 r.

DIIEKTPOHHOE U3/1aTENbCTBO IOPAUT (ga Jloroop No 5136

5 npenocrasienue gocryna k 9bC FOPAUT) 29 sapra 2023 ¢
Anpec caiita: https://urait.ru/ o P '
LlenTpanbHas HaydHask CETbCKOXO035H CTBEHHAS

6 oubmmoreka Horoop Ne 04-YT/2022

Anpec caiita: http://www.cnshb.ru/

1o 31 nexabps 2022 1.

Tabnuya 9.2.1 — I[lepeuens pecypcos un@opmayuoHHO-meneKOMMYHUKAYUOHHOU
cemu «Mumepnemy (02.09.2024 2.)

Ne /1 | HammeHnoBaHue VYcnoBus nocrymna
eLIBRARY.RU JIuuensuonHoe cornamenue Ne
00O Hayynas snexTpoHHas OuOIMoTeKa 13642 c onepaTopoM CETeBOro

1 caiita npoekta eLIBRARY.RU

00O HAYUHAAA
OJIEKTPOHHAA BUBJIMOTEKA
ot 27 mapra 2013 r. UHH/KIIIIT



https://rucont.ru/file.ashx?guid=4cd8194a-2e62-4366-bf2a-64da2986e1b1
https://rucont.ru/file.ashx?guid=4cd8194a-2e62-4366-bf2a-64da2986e1b1
http://www.elibrary.ru/
http://cyberleninka.ru/
https://lib.muctr.ru/news/elektronno-bibliotechnaya-sistema-quotlanquot
https://lib.muctr.ru/news/elektronno-bibliotechnaya-sistema-quotlanquot
http://www.rucont.ru/
https://urait.ru/
http://www.cnshb.ru/

7729367112/772901001

DIIEKTPOHHO-0MOIMOTEYHAs CHCTEMa
n3garenscTsa «JIAHDbY
(https://e.lanbook.com/) — cToponHsis

HoroBop Ne 83-24 na
IPe0CTaBICHUE JOCTYIA K
3JIEKTPOHHBIM 3K3EeMILIsIpam
IPOU3BEICHUM HaAYYHOr 0, y4eOHOro
XapakTepa, COCTaBJIIONUM 0a3y
nanHbix OBC «JIAHb» (xomnexmus
«buonorusa-MI'Y umenu M.B.

JlomonocoBa (MockoBckuii
rOCYJAapCTBEHHBI YHUBEPCUTET
umenu M.B. Jlomonocosa) DbC
JIAHB) ot 05 aBrycra 2024 r.
WHH/KIIIT 7811272960/781101001

«PykoHT»

ObC «HanumonanpHbli 111 (pOBOI pecypc

JoroBop Ne 0107/22-24 na
OKa3aHUE YCIyT Mo
IIPEAOCTaBICHUIO 10CTYIIA K
AJIEKTPOHHBIM 6a3aM aaHHbIX DBC
«HammonaneHbI# 1TUGPOBOI pecypce
«PykonT»: komnekuus «Komoc-c.

CeabCKoe X03SIMCTBOY» OT 29 HIoid
2024 r. UHH/KIIII

CTOPOHHSS

DIIeKTPOHHO-0MOIMOTeYHas CucTeMa U3/1a-
tenbcTBa «JIAHBY (https://e.lanbook.com/) —

r. UHH/KIIII

Horosop NeHB28/10-2019 ¢ OOO
«9bC JIAHb» Ha oka3anue yciayr
10 Pa3MEILECHUIO IIPOU3BENECHUI
[Tenzenckoro 'AY B CerteByto
AIIEKTPOHHYIO OMOIHOTEKY
arpapHsbIX By30B OT 25 Hos10ps 2019

7811272960/781101001

Tabmuna 9.2.1 — Ilepeyens pecypcoB HHPOPMAIIMOHHO- TEIEKOMMYHUKALMOHHON CeTn

«utepuer» (01.09.2025 1.)

VYuebnsrii rog / OITOIT | HaumeHnoBaHMe TOKyMEHTa ¢ yKa3aHueM pekBH- | Cpok aeicTBus
3UTOB JOKyMEHTa
2025/2026 Horosop Ne JIC-189 ¢ Koncoprmymom «KoHTek- | GeccpOvHbIi
10 BCEM PEAJIM3yEMBbIM | CTYM» Ha cO3JjaHhe DJIEKTPOHHOH OnbanoTeKn
OI1O0IT HOJHOTEKCTOBBIX 10KyMeHTOoB PI'BOY BO Ilen-
3eHckuid ['AY ot 12 nexa6ps 2017 r. MTHH/KIIII
7731318722/773101001
2025/2026 Horosop Ne JIC-189 ¢ Koncoprmymom «KoHTek- | GeccpOvHBIi
10 BCEM PEAJM3yEeMbIM | CTYM» Ha CO3JaHHe DJIEKTPOHHON OMOIMOTEKN
OIIOII NOJHOTEKCTOBbIX JokymeHToB PI'BOY BIIO
«ITenzenckas 'CXA» or 26 nexabps 2011 r.
WHH/KIIII 7731168058/773101001
2025/2026 Horosop Nel01/H3b/0436-I1 o moakroueHnH K | OECCPOUHBIMA
1o BceM peanusyeMbiM | HanmonanpHOM DekTpoHHO# bubnmroreke u o
OIIOII npeaocTaBiIeHUH Joctyna k oobektamM HOb ot
19 wmapra 2018 r. HWHH/KIIII
7704097560/770401001




2025/2026 Jlunensnonnoe cormnamenue Ne 13642 ¢ onepa- 0eccpodHoe
110 BCEM pealiu3yeMbIM | TOpoM ceTeBoro caita npoekta eLIBRARY.RU
OI1OIT OO0 HAYUHAA DJIEKTPOHHAS BUBJINO-
TEKA ot 27 mapra 2013 r. UHH/KIIIT
7729367112/772901001
2025/2026 JoroBop 06 nH(M)OPMALIMOHHOHN MOJAEPIKKE C OeccpouHbIit
o BceM peanu3yembiM | OOO «AreHcTBO AenoBoid uHdopmanun» ot 03
OI1oIT mas 2018 r. MHH/KIIIT 583630547/583701001
2025/2026 HoroBop  Ha 0e3B03ME3THOE 6eccpouHbIi
10 BCEM pPEAIN3YEMBIM MCIIOJIb30BaHue npousBenennii B 9bC
OIoIm IOPAHT Ne 779 ¢ 000
«dnexTponHOE H3naTensctBo FOPAWTY ot 01
dbeBpans 2019 r. WHH/KIIII
7703523085/772001001
2025/2026 Jorosop NeHB28/10-2019 ¢ OOO «3bC JIAHb» | no 31
10 BCEM peaj3yeMbIM | Ha OKa3aHHe YCIYT MO pa3MEeleHHIO nexaops
OIIOIIT npousBeneHuit [lenzenckoro 'AY B CeteByto 2026 .
AJIEKTPOHHYIO OMOIMOTEKY arpapHbIX By30B OT
25 wos6ps 2019 r. MHH/KIIII
7811272960/781101001
2025/2026 Jlunen3uonnsblit torosop NeSU-13642/2021 ¢ 1o 03 mapra
o BceM peanuzyeMbiM | OOO HOb Ha noctyn k ek TpoHHbIM u3aanusaM | 2030 T.

OIIOIT

B coctaBe 0a3nl ganubix «<HAYUHAS DJIEK-
TPOHHAS BUBJIMOTEKA eLIBRARY.RU»
or 03 mapta 2021 . NHH/KIIIT
7729367112/772801001

2025/2026

JIunensuonuslii gorosop Ne SU-13642/2022 Ha

1o 02 mapra




10 BCEM peajM3yeMbIM | JOCTYI K U3JJaHUSM B cOcTaBe 0a3bl JaHHBIX 2031 r.
OI1OIT «HAYYHAS DJIEKTPOHHAA BUBJINOTEKA
eLIBRARY» or 02 mapra 2022 r. UHH/KIIII
7729367112/772801001
2025/2026 Jlunen3uonnsblit torosop NeSU-13642/2023 ¢ 10 2 MapTa
1o BceM peanuzyeMbiM | OOO HObB Ha ucnonb3zoBanue 31eKTpOHHBIX 3- | 2032 .
OIIOII naunii B cocrase 0a3nl qaHHbIX «HAYUHAS
DJIEKTPOHHA S BUBJIMOTEKA eLlI-
BRARY.RU» ot 02 mapta 2023 r. MTHH/KIIIT
7729367112/772801001
2025/2026 Jluuensuonubii goroBop Nel5-25 ¢ OOO 1o 29 mapra 2026
110 BCEM pean3yeMbiM | «DIeKTpoHHoe n3aatenbetso FOPAUTY Ha nc- T.
OIIOIT MOJIb30BaHUE Mpou3BeaeHui u ceprcoB DbC
FOPAWT or 03 mapra 2025 r. MTHH/KIIII
7703523085/772001001
2025/2026 Jlunensuonnsblit torosop NeSU-13642/2024 ¢ 1o 02 mapra
1o BceM peamuszyeMbiM | OOO HOD Ha goctyn k 21eKTpoHHBIM n3fanusam | 2033 r.
OIIOII B cocTaBe 0a3bl nanubix «HAYUHAS DJIEK-
TPOHHAS BUBJIMOTEKA eLIBRARY.RU»
ot 15 depans 2024 r. UTHH/KIIIT
7729367112/772801001
2025/2026 Jlunen3uonnsblit torosop NeSU-13642/2025 ¢ 1o 02 mapra
OOO HOBb Ha goctyn K 37eKTpOHHbIM u3ganusm | 2034 r.
B coctaBe 0a3nl faHublXx «HAYUHAS DJ1EK-
TPOHHAS BUBJIMOTEKA eLIBRARY.RU»
ot 21 ¢espainst 2025 r. UHH/KIIIIT
7729367112/772801001
2025/2026 Jlorosop Ne 02-YT/2025 ¢ ®I'BHY [IHCXbua | no 24
10 BCEM pEaJIM3yeMbIM | OOeclieueHre JOCTYIa K JIEKTPOHHBIM HH(OP- anpes
OIIOIT MaIMOHHBIM pecypcaM yepe3 TepMuHai yaaineH- | 2026 r.
Horo jocryna ot 25 anpens 2025 r. UHH/KIIIT
7708047418/770801001
2025/2026 Jorosop Ne 03-5/1/1/2025 c ®I'BHY IHCXb Ha | no 16
10 BCEM peaj3yeMbIM | OKa3zaHUE MH(POPMAIIMOHHBIX YCIYT: U3TOTOBIIE- amnpens
OIIOIIT HUE BPEMEHHBIX 3JICKTPOHHBIX KOMUH CTaTEeH, 2026 .
(parMeHTOB OT/EIbHBIX TOKYMEHTOB U3 (hOH/Ia
OI'bHY HHCXbB ot 17 anpens 2025 r.
WHH/KIIIT 7708047418/770801001
2025/2026 Jlunen3uonHsblit forosop Ne 154/87 Ha npeno- no 01
10 BCEM peai3yeMbIM | CTaBJIEHUE JAOCTYIa K KoJuleKuuu «EquHas mpo- aBrycra
OIIOIT deccuonanbHas 6a3a 3HaHUH A7 arpapHbIX By- | 2026 T.
3oB-U3narensctBo Jlane «OBC JIAHDb» ot 24
nutousn2025 . MHH/KIIIT
7801068765/780101001
2025/2026 Joroop Ne 2207/22-25 Ha okazaHHe yCIYT 1O mo 09
10 BCEM PEAJM3YEMbIM | IMPEIOCTaBICHUIO TOCTYIA K JIEKTPOHHBIM 0Oa- aBrycTa
OIIOIT 3aM naHHbIx ObC «HanuonanbHbI 1@ poBoit 2026 .




pecypc «Pykont: komnekius «Konoc-c. Cenb-

CKOE€ XO35HCTBO»  OT 06 aBrycra
2025 1. MIHH/KIIIT

7731318722/772301001

2025/2026
II0 BCEM pPeajin3yeMbIM
OI10I1

JHorosop Ne0209/BI122 Ha okazaHue yciyr Mo
IPEAOCTaBICHHIO 1OCTYIIA K AIEKTPOHHBIM Oa-
3am naHHbIX ObC «HanuonanbHbI 1 poBoii
pecypc «PykoHT»: KoJuieKkuus «Puzndeckas
KyJIbTypa U CIEeUNOoAroToBKa» oT 03 ceHTsI0ps
2025 r. UTHH/KIIIT 7731318722/772301001

no 24 ceHTsa0ps
2026 T.




Tabmuna 9.2.2 — [lepedenb nHPOPMAITMOHHBIX TEXHOJIOTHH (TIEpEUYECHb COBPEMEHHBIX

HpO(bGCCI/IOHaJII)HLIX 0a3 JaHHBIX U I/IH(bOpMaIIHOHHBIX CIIPAaBOYHBIX CI/ICTGM),

HCIIOJIBb3YCMBIX IIPHU OCYHICCTBJICHUN o6pa3OBaTeanor0 mponecca 1o AUCHUIIINHEC
((HGOpFaHI/ILIGCKaSI N aHAJINTHUYCCKas1 XUMUA»

Ne
/1
HaumenoBanue 6a3bl 1aHHBIX Bo3moxHOCTE TocTyna
(YynameHHOTO JOCTYTIA)

1 | DaexTpoHHas OMOJIMOTEKA OJTHOTEKCTOBBIX Hoctyn ¢ mr060ro KOMIbIOTEpa JIOKAJILHON
nokymenToB Ilenzenckoro 'AY ceTu yHuBepcuTeTa o [P-aapecam; ¢ MTHIHBIX
(https://lib.rucont.ru/search)- co6cTBerHas MK, MOOUJIBHBIX YCTPOKCTB 110
TeHeparus KOJUICKTHBHOMY HWJIM HHAWBUYyaTbHOMY

ayTeHTH(UKATOPY (JOTHH/TIAPOIb), Yepes3
JInunbIil KaOWHET; BO3MOXKHOCTh PETHCTPAIUH
JUTA yaaneHHo# padotsi o IP.

2 | DIeKTPOHHBIH KAaTaJIOT HAYYHOH OMOIMOTEKH JlocTym cBOOOHBINH € JIFOOOT0 KOMIThIOTEpa
Ilensenckoro I'AY B pamkax CBogHOro Karajora JIOKaJbHOM ceTu yHuBepcurtera o IP-
oubmorex AITK (Www.cnsb.ru ) — cobctBenHas anpecam; ¢ auHbIX [1K, MOOMITEHBIX
reHepanus YCTPOMCTB, IMEIOIINX BbIX0J] B IHTEpHET

3 | DnekTpoHHO-OMOIMOTEYHAs CUCTeMa U3aTenbeTBa | JlocTyrn ¢ moboro KOMIbIOTEPA JIOKATLHON
«JIAHB» (http://e.lanbook.com ) — croponHsist cetu yHuBepcuTera mmo [P-ampecam; ¢ THUHBIX

[TK, MOOMIBHBIX yCTPONUCTB uepe3 JInaHbIf
KaOWHET M0 MHIMBHAYAJIHLHOMY
ayTeHTH(PUKATOPY (JOTHH/TIAPOIb);
BO3MOYKHOCTbH YJJAJICHHOW PErHCTPalliy U
paboThI

4 | DnekTpoHHO-OMOIMOTEYHAs cUCTEMa Joctym ¢ mo60ro KOMIbIOTEpa JOKATBEHON
«HarmonaneHbIi uppoBoit pecype «PykoHT» ceTu yHUBepcurera o [P-agpecam; ¢ TMUHBIX
(https://lib.rucont.ru/search) - croponHss ITK, MOOMIBHBIX YCTPONCTB IO

KOJUICKTUBHOMY WJTH WHJIMBHyaTbHOMY
ayTeHTH(PUKATOPY (JOTHH/TapOIb);
BO3MOYKHOCTH PETHCTPAIUH JJIS YAAJICHHOM
pabotsl o IP:

5 | DnekTpoHHO-OMOIMOTEYHAS CHCTEMA C mo00ro KOMITbIOTEPA JIOKATBHOH CETH
ZNANIUM.COM (http://znanium.com /) — yHuBepcurera 1o [P-agpecam; ¢ muunbix [1K,
CTOPOHHSIS MOOMJIBHBIX YCTPONCTB MO MHIUBUAYaJIbHBIM

KJIFOYaM JI0CTyma

6 | DmekTpoHHO- OHOIMOTEUHas crcTeMa «Agriliby C nmro60ro KOMITBIOTEPA JIOKATTBHOW CETH

(www.ebs.rgazu.ru) - cTOpoHHss yHuBepcurera 1o [P-anpecam; ¢ miynbix [1K,
MOOMJTBHBIX YCTPOUCTB 110 WHIMBUIYaIbHOMY
ayTeHTH(UKATOPY (JOTHH/TIapOJIbh)
Perucrpanumonssrit
kox: penzgshal359 (BBODUTEH TONBKO OMMH
pas).

7 | DnextponHas 6ubnmoreka M3natensckoro uenrpa | Jloctym ¢ mo60ro KOMObIOTEpa JOKAIbHON
«Axanemus» ceru yHUBepcuTera 1o [P-anpecam; ¢ TUUHBIX
(www.academia-moscow.ru)-cTopoHHsIs ITK, MOOMJIBHBIX YCTPOMCTB 11O

WHIIUBUIyAIbHOMY ayTEeHTU(HKATOPY
(JloruH/TIapoITh)
8 | DnektpoHHbIe pecypchl DepepaibHOrO Hoctyn ¢ 1100010 KOMITBIOTEPA JIOKAJTBHON

TOCYIAapPCTBEHHOrO OOPKETHOTO HAYYHOT'O
yupexaeHus «LlenTpanbHas HayuHast
cenbcKkoxo3siicTBeHHas Oubnanoreka» (PI'BHY

cetu yHuBepcuTeTa; ¢ TMuHbIX [1K,
MOOMJIBHBIX YCTPOMCTB, UMEIOIIMX BBIXO/ B
WnTepHer



https://lib.rucont.ru/search)-
http://www.cnsb.ru/
http://e.lanbook.com/
https://lib.rucont.ru/search
http://www.ebs.rgazu.ru/
http://www.academia-moscow.ru)-/

I[ITHCXB) www.cnshb.ru  www.iiHcX0.pdh JloCcTyI K JIMIIEH3MOHHBIM pecypcaM depes
- CTOPOHHSIS TEepPMHHAI yiajieHHoro goctymna [len3eHckoro
I'AY coriacHo exeToaHo 3aKITI0YaeMOMY
JIOTOBOPY
3aka3 JIOKyMeHTOB depe3 ciyx0y D11
(9MEeKTPOHHON JOCTaBKU JTOKYMEHTOB)
COTJIaCHO JOrOBOPY
9 | HayuHnas amekTpoHHas OMOIHOTEKa JloCTyIHBI TIOUCK, TPOCMOTP U 3arpy3ka
eLIBRARY.RU (http://elibrary.ru) — croponssis MOJTHOTEKCTOBBIX JIMIICH3MOHHBIX MATEPHATIOB
uyepe3 MHTEepHET (B TOM YHCIIE TI0
aNeKTpoHHOM noure) no I[P agpecam
yHHBepcHTeTa 0€3 OrpaHMYeHUS KOJIMYECTBA
nonb3oBarened HeorpanndaeHHslii 4OCTYyI €
JIMYHBIX KOMITBIOTEPOB IS
OoubmorpaduuecKoro MOUCKa, MPOCMOTpPa
OTJIABJICHHSI JKYPHAJIOB.
10 | HamonanbsHast aeKTpoHHAs OMOIHOTEKa B anekrponHom untansHoM 3ane Hb (ay.
(https://rusneb.ru) - croponHsis 5202)
11 | Hayunast snekrpoHHast OnbIrorexa JocTym cBoOOAHBIN
«KUBEPJIEHUHKAY (https://cyberleninka.ru/) -
CTOPOHHSIS
12 | Poccuiickoe oOpa3oBaHue. JocTym cBoOOAHBIH
®enepanbHbIi nopTasl. EnuHOE OKHO HoCcTyna K
00pa3oBaTeNbHBIM pecypcam
(http://window.edu.ru/ )- cropoHHsis
13 | DnexTpoHHbIe pecypchl [leH3eHCKOM 001acTHOM JocTym cBOOOAHBIN
oubmrorexku uM. MLIO. JlepmonTosa (http://
liblermont.ru/) - croporHsist

Tabmuya 9.2.2

— lIlepeuenv uHopmayuonuvix mexHono2Ul (nepeyeHs

COBPEMEHHBIX NPOPECCUOHATbHBIX 0a3 OAHHBIX U UHQDOPMAYUOHHLIX CHPABOUHBIX
cucmem), UCNOIL3YEMbIX NPU OCYWECMBIEHUU 00pa308amenbHO20 npoyecca no

oucyunaune (02.09.2024 2.)

Ne /1 | HammeHnoBauue VYcnoBus nocrymna
Hoctyn ¢ mo00ro KOMInboTEPa
JIOKAJIbHOW CETH YHUBEPCHUTETA 110
DneKTpoHHass OMOIMOTEKA TTOJIHOTEKCTOBBIX IP-anpecam; ¢ muunbix T1K,
nokyMeHToB Ilenszenckoro 'AY MOOMJIBHBIX YCTPOHCTB IO
1 (https://pgau.ru/strukturnye- KOJIJISKTUBHOMY HJIH
podrazdeleniya/nauchnaya- VHIUBHIyaTbHOMY
biblioteka/elektronnaya-biblioteka-pgau.html) | ayrentudukaropy (i1orus/maposns),
- COOCTBEHHAs TeHepaIus yepe3 JInuHbIil KaOUHET;
BO3MO>KHOCTb PErMCTPALIMH JIJIS
yIajneHHoi paboTsl 1o IP
Jloctyn cBOOOIHBIN ¢ JHOOOT0
N N KOMIIBIOTEPA JIOKAJIBHOM CETH
OEeKTPOHHBIN KaTaJIOr Hay4HOW OMOIMOTEKH i
yHuBepcuTera o IP-agpecam; ¢
[Tenzenckoro 'AY
2 i . au4HBIX 1K, MoOMIBHEIX
(https://ebs.pgau.ru/Web/Search/Simple) — . .
yCTpoiicTB yepe3 JInuHbIi KaOuHET;
coOCTBEHHAs TeHepalus
BO3MOXXHOCTb PErHUCTPAINH JIJIS
yJajaeHHoi pabotsl no IP
3 DNeKTpOHHO-O0MOIMOTEeYHAas cucTeMa Hoctym ¢ mo00ro KoMne0TEpa
u3narenscTBa «JIAHDBY JIOKaJIbHOW CETH YHHBEPCUTETA I10



http://www.cnshb.ru/
http://www.цнсхб.рф/
http://elibrary.ru/
https://rusneb.ru/
https://cyberleninka.ru/
http://window.edu.ru/
https://pgau.ru/strukturnye-podrazdeleniya/nauchnaya-biblioteka/elektronnaya-biblioteka-pgau.html
https://pgau.ru/strukturnye-podrazdeleniya/nauchnaya-biblioteka/elektronnaya-biblioteka-pgau.html
https://pgau.ru/strukturnye-podrazdeleniya/nauchnaya-biblioteka/elektronnaya-biblioteka-pgau.html
https://lib.rucont.ru/search)-
https://lib.rucont.ru/search)-

(https://e.lanbook.com/) — ctoponHss IP-ampecam; ¢ muunbix T1K,
MOOHJIbHBIX YCTPOMCTB Yepe3
JInaHbIN KaOWHET 1O
VHIUBUIYATEHOMY
ayTeHTH(UKATOpy (JOrMH/Iapoib);
BO3MOXKHOCTb YZaJI€HHOU
perucrpanuu u paboThl

JocTyt ¢ M000ro KOMIBIOTepa
JIOKaJIbHOM CeTH YHUBEPCHUTETA 110
IP-anpecam; ¢ muunbix 1K,

ONeKTpOHHO-0MOIMOTEeYHAas cucTeMa MOOMJIbHBIX YCTPOWCTB MO
4 «HarmmonansHbI# 1TUGPOBOH pecypc «PyKOHT» | KOJNJIEKTUBHOMY WIIH
(https://lib.rucont.ru/search) — croponHsis WHIUBHUIyaTbHOMY

ayTeHTH(UKaTopy (JOrMH/Iapoib);
BO3MOYKHOCTb PETUCTPALMHU IS
ynajaeHHol pabotsl no IP:

JIOCTYIHBI TIOKCK, TPOCMOTP U
3arpysKa IMOJHOTEKCTOBBIX
JIMIIEH3MOHHBIX MAaTEPUAJIOB Yepe3
WuTepuer (B TOM 4KCIE 1O
eLIBRARY.RU - HAYYHAA 3IeKTpOHHOM mouTe) 1o IP agpecam
5 OJIEKTPOHHA A BUBJIMOTEKA YHHUBEpCUTETa 0€3 OrpaHuyeHUs
(https://elibrary.ru/defaultx.asp?) — cropoHHss | KOJHYECTBA MMOJIb30BATEIICH
Heorpannuennslii focTy ¢
JIMYHBIX KOMITBIOTEPOB JIJIs
Ooubmorpaduueckoro moucka,
IPOCMOTPA OTJIABJICHHS KYPHAJIOB.

CnpaBo4YHO-TIpaBOBas CUCTEMa
6 «KOHCVYIJIbTAHT+»
(https://www.consultant.ru/) — croponHsist

B 3amax yauBepcuteta (aya. 1237,
5202) 6e3 mapodst

7 LlenTp mudpoBoii Tpanchopmanuu B chepe

AIIK (https://cctmcx.ru/)- cTopoHHSS Jloctyn cBoGomH bt

TexHonornyeckuii nopras MuHcenbxo3a

8 Poccum (http://usmt.mcx.ru/opendata) — Joctyn cBOOOHBII
CTOPOHHSISI
denepanpHas ciyx)0a rocy1apCTBeHHOM

9 cratuctuku (https://rosstat.gov.ru/) — JlocTym cBOOOAHBIN
CTOPOHHSISI

TepputopuansHbiii opran OegepanbHoit
CITy>KOBI TOCYAAPCTBEHHON CTATHUCTUKH MO
[Ten3enckoiil obmactu
(https://58.rosstat.qov.ru/) — cropoHHsist

10 Joctyn cBOOOTHBII

Tabmuma 9.2.2 — [TepedyeHp HHGOPMAIIMOHHBIX TEXHOJIOTHH (ITEpedeHb COBPEMEHHBIX
npodeccuoHanbHBIX 0a3 TaHHBIX ¥ HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM ), HCIIOIb3yEeMbIX MPU
oCyIecTBIEeHUU oOpa3zoBaTenbHOro npoiecca mno aucuurmiuae (01.09.2025 r.)

‘ Ne n/n‘ HanmeHnoBanue ‘ Ycnosus noctyna ‘



https://lib.rucont.ru/search
https://elibrary.ru/defaultx.asp
https://rosstat.gov.ru/
https://58.rosstat.gov.ru/

DnekTpoHHast OMOIMOTEKA TTOJIHOTEKCTOBBIX
nokyMeHToB Ilenzenckoro 'AY
(https://ebs.pgau.ru/Web) cobctBennas remne-
panus

Joctyn ¢ mo0Ooro KoMmnsoTepa Jo-
KaJbHOW CETH yHHUBepcutTeTa no [P-
aapecaM; ¢ muaHbIX [1K, MoOwIIb-
HBIX YCTPONCTB MO KOJUIEKTUBHOMY
WJIM UHIUBUIYaJTbHOMY ayTEeHTH -
¢bukaTopy (J0rMH/TApOIIB), Yepe3
JInuHbIi KaOMHET; BO3MOXHOCTh
perucTpaluu s yIajJeHHOH pabo-
161 TIO [P

DNeKTPOHHBIN KaTajgor Hay4HOH OUOIMOTEKH
IMenzenckoro I'AY (https://ebs.pgau.ru/Web) —
COOCTBEHHasI FeHepaLus

Hoctyn cBOOOIHBIH € 1I0060T0
KOMIIBIOTEPA JIOKAJIBHOM CETH YHU -
Bepeureta no [P-anpecam; ¢ muy-
HbIX [1K, MOOMIBHBIX yCTpOICTB
yepe3 JInuHbIil KaOHET; BO3MOXK -
HOCTb PEruCTpalvu JJIs YAAJIEHHON
pabots o [P

DNEeKTPOHHO-0MOIMOTEeYHAs CUCTEMa U3/a-
tenbeTBa «JIAHDBY (https://e.lanbook.com/) —
CTOPOHHSIS

Joctyn ¢ mo00ro KoMnbTEPa J0-
KaJIbHOM ceTH yHuBepcurera 1o [P-
aapecaM; ¢ muanbIx [1K, MoOwb-
HBIX YCTPOMCTB yepe3 JInuHbIi Ka-
OMHET 0  MHJIUBHUYaJIbHOMY
ayTeHTU GUKaTopy (JIOTHMH/TIapOJIhb);
BO3MOXXHOCTb YAaJI€HHOW peru-
CTpaiuu U paboThl

DneKkTpoHHO-0MOmoTeuHas cucrema «Harmo-
HaJBHBIA I poBOH pecypc «PyKOHT»
(https://lib.rucont.ru/search) — ctopouHsist

Joctyn ¢ mo0oro KoMneoTEpa
JIOKaJIBbHOM CeTH YHHBEPCHTETA 11O
IP-agpecam; ¢ muunbix [1K, Mo-
OUIIBHBIX YCTPOMCTB MO KOJIIEK-
TUBHOMY WJIM MHIUBUIYAIbHOMY
ayTeHTU(hUKaTOpy (JIOTUH/TIapOJIb);
BO3MO)KHOCTb PETUCTPAIIHH IS
yaasieHHo# paboTsl 1o IP:

eLIBRARY.RU - HAYYHAS DJIEKTPOH-
HAA BUBJIMOTEKA
(https://elibrary.ru/defaultx.asp?) — croponssst

JlocTyIHBI MOMCK, TPOCMOTP U 3a-
rpy3Ka MOJHOTEKCTOBbIX JIulieH3u-
OHHBIX MaTepuaioB yepe3 uTtep-
HeT (B TOM YHCII€ IO IEKTPOHHON
noure) no [P agpecam ynusepcure-
Ta 6€3 OrpaHUYCHHS KOJIMIECTBA
nosib3oBareneld HeorpaHudeHHbIN
JOCTYI C TMYHBIX KOMITBIOTEPOB JJIsI
OoubmorpaduyecKkoro moucka,
MIPOCMOTPA OTJIABIICHHS KYPHAJIOB.

CnpaBouno-nipaBoBast cucrema «KOHCVYJIb-

B 3anax ynuBepcutera (aya. 1237,



https://ebs.pgau.ru/Web
https://ebs.pgau.ru/Web
https://lib.rucont.ru/search
https://elibrary.ru/defaultx.asp

TAHT+» (https://www.consultant.ru/) — cto-
pOHHAA

5202) 6e3 mapodst

Hentp nudposoii Tpanchopmanuu B chepe
AIIK (https://cctmcx.ru/)- cTopoHHsIs

Joctyn cBOOOAHBIIM

POCUH®OPMAI'POTEX
(https://rosinformagrotech.ru/) — croponnsis

Joctyn cBOOOAHBIIH

®denepanbHas ciyx0a rocy1apcTBEHHON CTa-
tuctuku (https://rosstat.gov.ru/) — croponnsis

JlocTyn cBOOOAHBIH

10

Tepputopuanbuslii oprad @enepanbHoOR
CITy’KOBI TOCYIAPCTBEHHON CTATHCTUKH IO
[Tensenckoit o6mactu
(https://58.rosstat.gov.ru/) — ctopoHHsIst

Jloctyn cBOOOAHBIM

11

3akoHomarenscTBO Poccun. OgunnanbHbIi
WHTEPHET-TIOPTaJ IPABOBOM HH(POPMALIUT
(http://pravo.gov.ru/ips/) - cropouusis

Hoctyn cBOOOIHBII



http://www.consultant.ru/)
https://rosinformagrotech.ru/
https://rosstat.gov.ru/
https://58.rosstat.gov.ru/
http://pravo.gov.ru/ips

10 MarepuanbHo-TexHMYecKasi 0a3a, Heo0OXoAMMasi I OCYHIeCTBJICHUS
00pa3oBaTeILHOr 0 MPOIeCcca Mo TUCHUILIHHE (MOTYJIIO)

Taouuna 10.1 — MarepuajbHO-TeXHHYECKOE 00ecredeHue TUCHMILTNHBI

CBeieHMsl 0 HAJIMYUM O0OPYAOBAHHBIX Y4eOHbIX KaOHHETOB, 00BEKTOB /JJsl NPOBEACHHUS

3aHATHI
Ne HaumenoBan HaumenoBanue OCHAIIEHHOCTD CIIENMAIBHBIX [pucnoco6ieHHOCTH
n/m ne CreaIbHbIX MIOMEIIEHUH U TIOMEIICHUH TIOMEIIeHUH
JUCIHHITIINHBI l'IOMeIJ_IeHI/II‘/II JUIA CaMOCTOSITEIIbHOM pa6OTBI JJIA UCITOJIB30BaHUA
B n HOMCHLCHI/Iﬁ HWHBaJIMJaAMU U JIULIaMU
COOTBETCTBUU JUISl CAMOCTOSITENbHON C OrpaHUYeHHBIMU
¢ y4eOHBIM paboTsI BO3MOKHOCTSIMH
IUIAHOM 3JI0POBbsI
1 Heopranuu YueOHast aynutopust s | Cnenmaau3upoBaHHAasi MefesIb: CTOI HoctynHbie
ecKasl U MIPOBEICHUS yIEOHBIX MIPENOAaBaTeNIbCKUH, CTOJIBI ayJUTOPHBIE | paclIMpPEeHHBIC BXOMbI,
3aHsaTuil 440014, JIByXMECTHbBIE, CKAMbU ayIUTOPHBIC IIyTU JBUKCHUS,
aHATMTHYECC | Mepsenckasn o0yactp, I'. | ABYXMECTHBIE, CTYII, CTOJIBI JIOCTATOYHBIH YPOBEHb
Kast XUMUA | Tlensa, yi. nabopaTopHBIE ¢ MOJIKAMH, OCBELICHHOCTH
Boranuueckas, 1. 30; MeTaumdeckuil mkad. OdopynoBanue
ayauropus 4441 U TeXHHYeCKHe cpeIcTBa 00y4yeHus,
Jlaboparopus Ha00pbI JeMOHCTPALIMOHHOT O
aHATUTHYECKOH 1 000py10BaHNA H Y4eOHO-HATIATHBIX
HEOPraHWYECKOH XUMUU | MOCOOMii, KOMIUIEKT JUIIEH3HOHHOT 0 U
CBOOOJHO PACIPOCTPAHAEMOr0
NMPOrPaMMHOI0 o0ecreYeHus :
DIIEKTpUYECKas TUTUTKA, BHITSDKHOM
mKkad, MTaTUBEI ¢ OIOpeTKaMu,
HITATHBBI, XUMHYECKas! I1OCY/Ia,
rutakatel. Habop pemoHCTpanoHHoro
o0opynoBanus (MOOWIIEHBIN)
VYuebnast aynutopust g | Cnenmaau3upoBaHHAsi MeOesIb: CTOI HoctynHble
MIPOBEICHUS yIEOHBIX MIPENOAaBaTeNIbCKUM, CTOJIBI ayJJUTOPHBIE | pacIIMpPEeHHBIE BXOMbI,
3ansThi 440014, JIByXMECTHbBIE, CKAMbU ayIUTOPHBIE IIyTU JBUKCHUS,
Ien3eHckas ob6nacT, I. | ABYXMECTHBIE, CTYII, CTOJIBI JIOCTaTOYHBIN YPOBEHb
[en3a, ym. 71a00paTOPHBIE C TOIKAMHU. OCBEIIEHHOCTH
borannueckas, a. 30; O0opynoBaHue 1 TeXHUYECKHE
ayauropus 4440 cpeacTBa 00y4yeHusi, HadoOpbI
JlaGopaTopus AEMOHCTPAIMOHHOI0 000PY10BAHMSA U
HEOPraHMYECKOM XMMHUHU | y4eOHO-HATJISAHBIX MOCOOHUH,
KOMILJIEKT JUIEH3UOHHOT0 H CBOOOTHO
pacnpocTpaHsieMoro MporpaMMHOro
o0ecriedeHNs: >IEKTpUUECKas IITUTKA,
BBITSDKHOM IKad, IITaTUBEI ¢
OIOpeTKaMy, IITaTHBbI, XUMHYECKast
nocya, rrakartel. Habop
JIEMOHCTPALMOHHOTO 000PYI0BAHUS
(MOOMITHHBII)
2 Homewmenue s CrnenuanusnpoBaHHas Medesib: croiasl | OTcyTcTBYET
XpaHeHUs U 71a00paTOpHBIE, CTOJNBI Ja00paTOPHBIE C
NpopUIAKTHYECKOT 0 MOJIKaMH, IIKa(bl MeTAUTHYECKHUe, IKad
00CTyKMBAaHUA JICPEBIHHBIHN, CEH(p METAITHYCCKHH,
yueOHOro CTYJI, CTOJI JTaOOPATOPHBIH C
00opynoBaHUSsA KepaMH4YeCKON CTOJICIIHULIEH.
440014, Ilen3enckas TexHn4yecKue cpeacTBa 00yUeHusl:
obnacts, r. Ilensa, BECHI JJAOOPATOPHBIE, JUCTUIIATOP,
ya. borannyeckas, a. 30; | mabopaTopHas mocyzia, OrOpeTKH,
aynutopus 4449 XUMUYECKUE PEAKTUBBI JIJIS 3aHSATUH.
3 YueOnasi aynuropust CnennaausupoBanHast Mebesib: mapTel, | JlocTymHble
1J1s1 IPOBeIeHHsI CTOJI ayJUTOPHBIH, CTYJ, TpUOYHa, pacHmupeHHbIE BXOABI,




Y4eOHBIX 3aHATHH
440014, Ilensenckas
obOmaacts, I. Ilensa,

yn. boranunueckas, 1. 30;
aymuropus 5101

mKad, TOCKH.

O06opyI0BaHNEe U TEXHUUECKUE CPEACTBA
00y4eHHUs, HAOOPHI IEMOHCTPAITHOHHOTO
000pyIOBaHHS U Y4EOHO-HATIISITHBIX
MOCOOMi, KOMIUIEKT JIMIIEH3MOHHOTO U
CBOOOIHO PACIIPOCTPAHSIEMOTO
TPOTPaMMHOTO 0OECTIEUEHHUS: TIITAKATHI.

MS Windows 10 (9879093834, 2020); «
MS Office 2019 (9879093834, 2020); *
CIIC «KoncynprantlLrocy («loroBop
00 UH(pOPMALMOHHOM ToAepKKe» 0T 03
Mas 2018 roga (6eccpounsiii)). HaGop
JIEMOHCTPAIIMOHHOTO 000PY/I0BaHUS
(cTaroHapHBIN): IPOEKTOP,
MEPCOHAIBHBIA KOMITBIOTEP, KOJIOHKH,
9KpaH.

JIOCTaTOYHBI YpPOBEHD
OCBEILEHHOCTH

ITomemenue ajas
CcaMoOCTOSITeIbHOM
padoThI

440014, Ilen3eHnckas
o0macTsb, T. Ilen3a,

yn. Borannueckas, 1. 30;
ayauropus 5202
Yumanwvhwiil 3a1
2YMAHUMAPHBIX HAYK,
2NIeKMPOHHBILLL
YUMATbHBIUL 3A1
THomewenue ona nayuno-
UCCIE008AMENbCKOLL
pabomuol

CrnenuanusupoBaHHasi Me0esib: CTOJIbI
YUTATENBCKUE, CTOIB KOMIBIOTECPHEIE,
CTYIIbSI, TKA(QBI-BUTPUHEI 7151 BEICTABOK.
ObopynoBaHue M TEXHUYECKHE CPEICTBA
00y4YCHUS, KOMIUIEKT JIMIICH3UOHHOTO H
CBOOO/IHO PACTIPOCTPAHIEMOTO
MIPOTPaMMHOTO 00ECTIEYEHHsI, B TOM
YHCIIe OTEYECTBEHHOTO MTPOM3BOACTBA:
MepCOHAIbHBIE KOMITBIOTEPHL. * MS
Windows 10 (V9414975, 2021); « MS
Office 2019 (V9414975, 2021). «
Yandex Browser (GNU Lesser General
Public License); « CIIC
«KoncynpraarlItrocy («JoroBop 06
WHPOPMAITMOHHOH mmoaepkke» ot 03
Mmas 2018 roga (beccpounsrtit)); * HOb
P®. locTyn B 371EKTPOHHYIO
MH()OPMAIIMOHHO-00pa30BaTENbHYIO
cpeny yHUBepcuTeTa; Bexon B
WurepHer.

Hoctynssie
pacImpeHHbIe BXOIBI 1
ITyTH ABHKEHHUS,
JIOCTaTOYHBIN YPOBEHb
OCBELIEHHOCTH

Taoauna 10.1 — MatepuajbHO-TeXHMYECKOE O0ecriedeHue TUCHMILTNHBI

CBeeHHsI 0 HAJIUYUM OOOPYIOBAHHBIX Y4eOHBIX KAOMHETOB, 00BHEKTOB /I NpPOBeIeHUS

sansaTui (02.09.2024)
No HanmenoBan HammenoBanue OcCHaIIEHHOCTH CIIEIUaIbHBIX [pucnocoOieHHOCTH
/11 ue CIIeLMATILHBIX IMOMEILEHHI U TIOMEILEHHIT ITOMEIIEHHI
JIACHUTIIAHEI IIOMEILEHMIT JUTSL CAMOCTOSITEITHOU PabOTHI JUISL UCITOJIH30BAHMS
B M TIOMEIIEHU I MHBAJINIaMU U JTUI[AMHA
COOTBETCTBUU IIJI CAaMOCTOSITEIbHOM C OTpaHHYCHHBIMHU
C yueOHBIM paboTsl BO3MOKHOCTSIMHU
IUIAHOM 3I0POBbBS
1 Heopranuu | YueOnas aynuropus Cnennaau3upoBanHas Me0eJib: CTOI Hoctymnabie
ecKas i IJ1sl IPOBeNeHUs MPETIO1aBaTeNbCKIM, CTOJIBI ayJUTOPHBIC | PaCIIPEHHBIE BXOMIFI,
3aHSITHI JEKIHOHHOI0 | IByXMECTHBIC, CKAMbU ayAUTOPHBIC ITyTH IBUKEHUS,
aHaJNTIIeC THIA, 3AHATHIA JIByXMECTHBIE, CTYJI, CTOJIBI JIOCTaTOYHBIA YPOBEHb
Kast XUMH

CeMHHAPCKOT0 THIIA,
KYPCOBOI'0
NPOCKTHPOBAHUSA
(BBINOJIHEHUS
KYPCOBBIX pador),
TPYINIOBBIX H
HHIHBHIYAJbHBIX

71a00paTOpHBIE C MOJIKAMH,
METaTHYECKUH mIKad.

TexHHYecKHe cpeacTBa 00y4eHusl,
HA00pPbI JEMOHCTPALIMOHHOT 0
000pyAOBAHUS U Y1€OHO-HATISITHBIX
nocoOui, KOMILIEKT JINIEH3HOHHOT 0
NMPOrpPaMMHOI0 o0ecredeHus :

OCBCHICHHOCTH




KOHCYJIbTAIUIA,
TeKYIIero KOHTPOJIA U
TMPOMEKYTOYHOI
aTTecTaluu

440014, Ilensenckas
obOmacTts, I. Ilensa,

yn. boranuueckas, 1. 30;
ayauropus 4441
Jlabopamopus
AHAUMUYECKOU U
Heop2aHUu4ecKou Xumuu

QJIEKTpHUYCCKas IINTKaA, BBITSDKHOM
mkad, MTaTUBHI ¢ OIOpETKaMHu,
IITaTUBBI, XUMHUYECKadA IIOCyaa,
IIJIAKaTHI.

Ha0op nemoHcTpanoHHoOro
o0opynoBaHus (MOOUIBLHBII)

Y4eOnasa aynuropus
IJ1s1 IPOBeIeHUs
3aHATHI JTeKIIHOHHOT O
THUNA, 3aHITUH

Cnennaau3npoBanHas MebeJib: CTOJ
MIPEeIo1aBaTeNbCKH, CTOJIBI Ay JUTOPHBIE
JIByXMECTHBIE, CKAMbU ayAUTOPHBIE
JIByXMECTHBIE, CTYJ, CTOJIBI

HocrynHbie
paciupeHHbIe BXOAbI,
IIyTH ABMKECHUS,
JOCTaTOYHBIN YPOBEHb

CeMHHAPCKOTro THTIA, 71a00paTOPHBIE C TIOJIKAMHU. OCBEIIEHHOCTH
KypCOBOI'0 TexHu4yeckne cpeacTsa o0y4ueHus,
NMPOEKTHPOBAHUSA Ha00pBbI JeMOHCTPALIMOHHOT O

(BBINOJTHEHMS 000pyAOBaHUS U Y4eOHO-HATIAIHBIX

KyPCOBBIX pador), Nnoco0uii, KOMILIEKT JIMIIEH3HOHHOI 0

rPyNNoOBBIX NPOrpaMMHOI0 o0ecreYeHus :

UHAMBHAYATBHBIX DIIEKTpUYECKas TUTUTKA, BHITSDKHOM

KOHCYJIbTaLMIi, mKkad, MTaTUBEI ¢ OIOpeTKaMu,

TEeKyII[ero KOHTPOJIsi M | LITATUBBI, XUMHUYECKas IOCYHa,

MPOMEKYTOYHOM TUTAKaThI.

aTTecTaluu HaGop aeMoHcTpanMoOHHOTO

440014, Ilen3enckas o0opyaoBaHus (MOOWIBHBII)

obnacts, r. Ilensa,

yi. Boranmueckas, 1. 30;

ayauropus 4440

Jlabopamopus

Heop2anu4eckou Xumuu

IHomemenne pist CnennaauzupoBanHas Mebesib: ctonsl | OTCyTCTBYeT
XpaHeHus 1 1ab0paTOpHBIE, CTONBI Ta00PAaTOPHBIE C
NpopMIAKTHYECKOT 0 MOJIKaMH, MIKa(bl METAUTHIECKHUE, IKad
00CTy:KMBaHUA JIepEeBSHHBIH, celi() METaNTHUECKHH,

y4eOHoro CTYJI, CTOJI JTabOPATOPHBIH €

o0opyaoBaHUSsA KEpaMUYECKOU CTOJICITHULIEH.

440014, Ilen3enckas TexHUYecKHEe CPeACTBA 00y4eHuUsI:

obOnacts, r. Ilensa, BECHI JJAOOPATOPHBIE, TUCTHIIATOP,

yn. boranuueckas, 1. 30; | nabopartopHas mocyza, OropeTKH,

ayauropus 4449 XMUMHYECKHE PEaKTUBBI JUIS 3aHATHH.

YueOnas aynuropust Cnennaau3npoBanHas MebeJib: napTsl, | JlocTynHele

IJIsl IPOBeIeHUs
3aHATHI JTeKIINOHHOTO
THNA

440014, Ilen3eHnckas
o0macTsb, T. IleH3a,

yn. Borannueckas, 1. 30;
ayautopus 5101

CTOJI ayIUTOPHBIN, CTYN, TPHOYHA,
mKad, TOCKH.

TexHu4yeckne cpeacTsa o0yueHus,
Ha00pbI JeMOHCTPALIMOHHOT O
000py10BaHNA H Y4eOHO-HATIATHBIX
Nnoco0uii, KOMILIEKT JIMIIEH3HOHHOT 0
NMPOrPaMMHOI0 o0ecrieYeHus
IJTaKaThl.

* MS Windows 10 (9879093834, 2020);
» MS Office 2019 (9879093834, 2020);
* CIIC «KoncynpsrantIlnrocy («loroBop
00 MH(pOPMANMOHHOM TToIepPKKe» 0T 03
Mmast 2018 roga (6eccpouHBIii)).

Ha0op nemoHcTpanoHHOro
000py/1I0BaHUA (CTALMOHAPHBIN):
MIPOEKTOP, NMEPCOHATBHBIH KOMIIBIOTED,
KOJIOHKH, 9KpaH.

pacIIMpeHHbIE BXOABI,
JIOCTaTOYHBIN YPOBEHb
OCBEILEHHOCTH

ITomemenne ajas
CaMoOCTOSITEILHOM
padoThI

CnenuajM3upoBaHHasi MedeJIb: IapThl
TPEYTOJIbHBIE, CTOJIBI KOMITBIOTEPHBIE,
CTOJI COTPYZIHHKA, BUTPHHA JUISl KHHT,

HocrynHbie
PaCHIMPECHHBIC BXO/bI U
ITyTH ABUKEHHUS,




440014, Ilensenckas
obuacrts, r. Ilensa,

yn. boranunueckas, 1. 30;
aymuropus 5202

3an obecneuenus
yugposwvimu pecypcamu
u cepgucamu,
KOBOPKUHEA
Tomewenue ons nayuno-
UCCNe008aMenbCKoll
pabomol

CTYJIbSL.
TexHnYecKHe cpeacTBa 00y4eHusl,
KOMILIEKT JHMIeH3UOHHOI 0
NMPOrpaMMHOI0 o0ecreYeHus :
MEPCOHATBHBIE KOMITBIOTEPHI,
TENEBU30D, SKPAHN3UPOBAHHOE
YCTPONCTBO KHUTOBBIJAYH, CYUTHIBATENN
AIIEKTPOHHBIX YUTATENILCKUX
OuI1eTOB/0aHKOBCKHX KapT.

* MS Windows 10 (V9414975, 2021);

* MS Office 2019 (V9414975, 2021).

JIOCTaTOYHBI YpPOBEHD
OCBEILEHHOCTH

* CIIC «KoncynbranTILirocy («/loroBop
00 UH(pOPMALMOHHOM ToAepKKe» 0T 03
mas 2018 roza (6eccpouHsbIii));

* HOB P®.

JlocTyn B 371€KTpOHHYIO
MH()OPMAIIMOHHO-00Pa30BaTENbHYIO
Cpeny yHUBEpPCHUTETA;

Brixon B MHTEpHET.

11 MeTOI[l/I‘leCKI/Ie PEKOMEHAANUN CTYACHTaAM 110 H3YYCHUIO

AUCIUILIHHDBI

Jnst ycBoeHust nucuuruiinabl «Heopranmdeckass M aHamuTUYECKast XUMUSD) CTYIEHT JAOJHKEH
BHUMATEJIbHO MPOCIyLIaTh M 3aKOHCIIEKTUPOBAaTh JEKIHUI 110 3TOH Teme, MOArOTOBUTH K
BBITIOJTHEHUIO JTA0OPATOPHOU PabOTHI, BBITOJIHHUTEH ATy JIAOOPATOPHYIO paboTy B JabopaTopuu u
3alUTUTH €€, BBIMIOJHUB JJOMAIIHEE 3aJjaHue U MHAUBUIyallbHbIE YIIPAXKHEHU 110 JaHHOU Teme. Ha
Ka)XJIOM 3aHATUU paboTa CTYIEHTa OIeHMBAETCS OLeHKOH. KOHTPOIb OCBOSHHS TEMBI CTYIIEHTOM
OCYILECTBJISIETCS B BUJIE TECTOB M YCTHOI'O OIPOCA.

Jns KOHCIEKTHpOBaHUS JEKIUI PEKOMEHIyeTcs 3aBeCTH OTACIbHYI0 TeTpaap u3 96
muctoB. KoHCHEKT KaXK7oi JIEKIUU celyeT HaUMHATh C Ha3BaHUs TeMbl JIEKIIUU U yKa3aHUs J1aThl
ee nposeaeHus. Bee 3aronoBku ciaenyeT 4eTko BbIIENATh, HallpUMep NoguepkuBaHueM. Bo Bpems
JKUHUHU CIEAYEeT BHUMATEIBHO CJEAMTHh 3a XOJAOM MBICIU JIEKTOpa W 3alKChIBATh Ba)KHEUIINE
OTIpeJIeNeHHs], pa3biACHEHUs, (HOPMYJbl, Ha3BaHUs BEIIECTB, YPaBHEHUS XWMHUECKHX DPEAKIUH,
Takke HYXKHO cTapaThbCsi BOCIPOM3BOAWTH B KOHCIEKTE PUCYHKH U TaOMUIBI, KOTOpbIE
neMoHcTpupyet Jektop. Ilpu camocTosaTenbHOl paboTe CTyAeHTa ¢ KOHCIEKTOM JICKIIMH CIIeAyeT
OCYIIECTBJISATH CaMOINPOBEPKY, TO €CTh CJIEIUTh 3a TEM, YTOOBl OCBOCHHBIM OKa3aJicsi BECh
MaTepuall, H3JIO0KEHHbIM B JeKuMH. Marepuan, KOTOpBIM KaKeTcsl CTYJIEeHTY HEIOCTaTOYHO
MOHSTHBIM, CIIEAYET MpopadoTaTh MO YYEOHHKY M BOCIOJIL30BATHCS MTOMOIIBIO MPernogaBaTess Ha
KOHCYJbTalMsAX. PaboTaTh ¢ KOHCHEKTOM JIEKIIMM HYXHO €XEHEIeIbHO, BHOCS B HEr0 CBOU
JIOTIOJIHEHU S, 3HAUEHUs1, BOIIPOCHI (Ha MOJISIX TETPaan).

J71s moAroTOBKYU K TaOOpaTOpHBIM paboTaM CTYACHT JOJDKEH CaMOCTOATEIbHO MPopaboTaTh
Temy aoma. Jljist 3TOoro B MOMOIIb CTYACHTY pa3paboTaHbl MHAUBUIYATIbHBIE YIPAXKHEHUS 110 BCEM
u3ydyaemblM TemaM. lIpucTynas K BBIIOJHEHUIO JOMAIlHUX 3aJaHUi, CIENyeT CaMOCTOSATEIbHO
npopaboTaTh MaTepuai yueOHUKa, JEKIUN, METOINY€CKIX peKoMeHaanui. Jlanee oH mpuctymnaer K
BBITIOJTHEHUIO JTAOopaTOpHOI paboThl. B moMoIs cTyaeHTy pazpaboTaHbl METOAMYECKHE YKa3aHUS
U paboyast TeTpajJb JJIs BHIIOJIHEHHS JIAOOPaTOPHBIX pabOT, B KOTOPBIX Mpe/CTaBiIeH X0 padoThl,
JUUIsl HaOJIOICHUHM, peaKkIii ¥ BBIBOJIOB OCTABJIEHBI MYyCThie CTpaHUIlbl. KaKablid CTYIEHT JTOHKEH
BHIMIOJIHUTE  1a00OpaToOpHyr0 paboTy, 3aloJHUTH JKypHAl, CHeJIaTh BBIBOABI M IMOKa3aTh
MPENo1aBaTeNio, KOTOPHIH OTMETUT (PAKT BBIMOJIHEHUS PA0OTHI CTYIEHTOM.




12 CiioBaps TepMUHOB
A

ABOrajipo mOCTOSIHHAsI — OJHA U3 BaXHEHIUX (yHIaMEHTaJIbHBIX (U3MUECKUX
MOCTOSIHHBIX, 0003HAYAIONIMX YHCIO CTPYKTYPHBIX €IUHHI] (MOJIEKYJ, aTOMOB, HOHOB H JIPYTHUX
qacTuil), Haxoasmmxcs B 1 Mois BemiectBa. O6o3nayaercs NA u paBHa 6,022045 -10% momp L.

Ancop0eHT — BeIIeCTBO, Ha TOBEPXHOCTH KOTOPOTO MPOUCXOIUT aACOPOIIHs.

AncopOumsi — NOTJIOLIEHHE ra30B UM PACTBOPEHHBIX BEIECTB HA aKTUBHOM MOBEPXHOCTH
TBEPJIOrO Tella WM KUAKOCTU. B pesynbTare aacopOuuu M3MeHseTcsl KOHLEeHTpauus (0OBIYHO
MOBBINIAETCS) BOIM3U TTOBEPXHOCTH paszena ¢as.

AKTHBalUS MOJIEKYJ — TIEpexXoJl MOJEKYJI B COCTOSHHE, XapaKTepu3yrouieecs
MOBBIIIICHHOW YHEPrHel, JOCTATOUYHOH I MPEeoaoNieHus: Oapbepa, pas3lessiolIero HadyalbHOE U
KOHEYHOE COCTOSHUS XMMHUYECKON CHCTEMBI.

AKTHHOMIBI — oO0lllee Ha3BaHUE CEMEWCTBA HJIIEMEHTOB C MOPSJIKOBHIMU HoMepamu 90-
103, cneayronmmx 3a aKTUHUEM.

AKuenTop — BeUIeCTBO, MpUCOEIUHSAIONIee K cebe mobyro apyryio yactuny. Hanpumep, B
peakmun NH; + H* <> NH , noH Bomopojga sBIsfeTcs akIenTOpoM >JIEKTPOHHOH Mapsl IpH
(opMHPOBAaHUU KOOPAUHALIMOHHOM CBSI3H.

AHaTMTHYeCKHe IPYNINbl AHHOHOB - KJaCCU(PUKAIUs aHUOHOB, B OCHOBE KOTOPOM JICKUT
MX CIIOCOGHOCTb K 0GPAa3sOBAHHIO HEPACTBOPHMbBIX B BOXE conell ¢ karmonamu Ba®' u Ag'. Ilo
9TOMYy KpUTEpPHIO BCE AHUOHBI JAENSAT Ha Tpu Tpynmsl: | rpymnma aHUOHBI, oOpa3yromme

HepacTBOpUMbie B Bojie comt Gapus - SO, SO2,CO2, PO, $,02°,C,0; ,Bs0%,10,,10;,
AsO j_, F, taprpar-uonsl C4Hy O g‘ , IUTpaT MOHBI, a Takke CrO i_ u Cr,0 5_; II rpynma —

AHUOHBI, 00pa3yloIIue HepaCTBOPUMBI B BOJIE M a30THOM kuciore comu cepedbpa, — Cl 7, Br, I,
NCS ,CN" u 6en3oa annon CgHsCOQ ™ ; Ill rpymnma-- aHnoHbl, 00pa3yroue pacCTBOPUMBIC B BOJIE

COJIM XapaKTepHU3yIOTCs oTcyTcTBHEM rpynnosoro peakrusa - NO;, NO,, CH3COO', BrO,, CIO

4-

AHruapuabl — 1)HEOpPraHWYeCKUX KHUCIOT - OKCHJbI, IPH B3aUMOJEHCTBUU KOTOPBIX C
BOJIOM 00pa3yroTcst MuHepanbHble KucaoThl: P2Os + 3HO — 2Hz PO4 ; 2)opranmdeckux
(KapOOHOBBIX) KHCIIOT: a) MTPOAYKTHl MEXMOJICKYJSIPHOW JeruapaTaldd OT JBYX MOJEKYJ
MOHOKapOOHOBBIX KHCIIOT; 0) MPOAYKT 3aMEUICHUs T'MAPOKCUTPYIIBl KapOOHOBOM KHCJIOTHI Ha
alWIIbHBIM  OCTaTOK; B) TPOAYKT BHYTPUMOJIEKYJSPHOW JEruapaTallud  JBYXOCHOBHBIX
(InKapOOHOBBIX ) KUCIIOT € y4acTHeM 00enX KapOOKCUTPYTIIL.



AHOI — 1)IONOKUTENBHBIN MOJIOC TaJdbBAaHMYECKOTO 3JIEMEHTa WJIHM D3JIEKTPUUYECKOTO
AKKyMyJIsITOpa; 2) D3JIEKTPOJ, COCOUWHAEMBIH C TMOJOXKUTEIbHBIM TIOJIIOCOM SJIEKTPUUYECKOTO
AKKyMYJISTOpa; 3)3JIEKTPOA, Ha KOTOPOM MPOUCXOAUT OKHCIICHHE.

ApuomeTtp — mpubOp, TPH MOMOIIH KOTOPOTO OMPEAEISIOT MIOTHOCTD KUIKOCTH.

ApceHaTbl — COJIM KUCJIOPOACOJIEP)KAIUX KUCIOT MbIlbsika (V), HampuMep MbIIIbSIKOBOM
kucitoTsl H3ASOg.

ApcUHMIBI — coJsienogo0HbIe COEIMH EHUS MBILIbSIKA (1) c Oonee
AIIEKTPOIIOJIOKUTEIbHBIMU 3JIEM EHTAMH.
ApceHMTBI — COIM KucIopojpocoiepxaummx kuciaor Mbimbsika (1), nHanpumep

MEIIILSIKOBUCTON KU CIOTEI H3ASOs.

ATOM — HaWMEHbIIIEe JIEKTPOHEHTpaIbHas YacTHIIA XUMHYECKOTO JIEMEHTA, SBJISIFOIIAsICS
HOCHTEJIEM €r0 CBOMCTB.

ATOMHasi eIMHMIA MAacCChl — €IMHMIIA MAacChl 3JIEMEHTapHBIX YaCTHIl, aTOMHBIX fJIEp,
aTOMOB, MOJIEKYJI. A.e.M. paBHa 1/12 macchel n3oTtomna yriepoaa 12C, 1.e. 1,66005655-10 kr.

ATOMHasi Macca — Macca aTOMOB 3JIEMEHTA, BBIPAaKEHHAsl B aTOMHBIX €IMHUIAX MACCHI.

ATOMHOE YHMCJI0 — YHCJIO IPOTOHOB B AJIPE aTOMa XMMHUYECKOI' O JIEMEHTA.

ATOMHOCTB — YUCJIO THAPOKCUTPYIIT B CIIUPTAX, PEeHOJIaX.

ATOMHBI HOMEpP — 4YHCIO IPOTOHOB B sApe. B mepHoauyeckodl cHCTEME 3JIEMEHTHI
pacronaraloTcsi B COOTBETCTBUH C UX ATOMHBIMU HOMEpaMH.

b

BapuTtoBasi Boja — HachIIIIEHHBIA BOJIHBIA pACTBOP THAPOKCHIA Oapus.

Baaropoanslie raspl — reaui, HEOH, aproH, KPUIITOH, KCEHOH, PaJOH — 3JIEMEHTHI TJIaBHOMN
noarpymnmnsl VI rpynmosr.

Baaropoanbie MeTa/Ibl — 30J10TO, cepedpo, MIIATUHA, NAJUIATUN, UPUIUN, Paluid, OCMHUA,
pyTeHuid. JlaHHBIN TEPMUH HCIOJB3YIOT I XapaKTEPUCTUKHU UX BBICOKOW CTOMKOCTH K OKH CJIEHUIO
Y BO3/ICMCTBUIO arpECCUBHBIX CPE.

Boparbl — 1) (Heopr.) comu kucnoponaconepxkammx kuciaot Oopa(lll); 2)(opr.) adups
opTobopHo#i kucinoTsl HzBO3

Bopuabl — coenunenus 6opa ¢ 6oJee AMEKTPOIOTOKUTEILHBIMH dJIEMEHTAMH.

Bopuble KuHCI0TBI — KHCIOTHI, oOpa3oBaHHbie Oopom (lIl): oprobGopras H3BO3 u
merabopHas HBO; .

BopoBoaopoab! (0opansl; ruapuibl 00pa) — coeAnHeHus: 6opa ¢ BOJOPOAOM, OTBEUAOIINE
obmeir ¢opmyne BnpH, tme m=2/20, a n=m+4 wm m+6. Monekyasl OGOpPOBOAOPOIOB
ANEKTPOHOACHUINAHBI, XapaKTePU3yIOTCs HATUYUEM MOCTHKOBBIX cBsizeil B — H — B u BbicokuMu
— 0 7 — KOOpAMHALIMOHHBIMU 4uclaMu. [[ias G0poBOIOpPONOB XapaKTepHa ABYXIIEKTPOHHAS
TPEXLIEHTPOBAs CBSI3b.

Boporuapuasl MeTaymioB — COEIWHEHHs, COAEP)KAIIMe aTOMBI METajlia, CBSI3aHHBIE C
KOMITJICKCHbIME aHuoHamu Tuma [BH4] , nanpumep Li[BH4], Na[BH4]

Bpomarsi- comu 6pomHoBaToii krcinorsl HBrOs

BpoMuabl — coiu OpOMOBOAOPOIHON KHUCIOTHL, a TakKKe COENMHEHHS Opoma ¢ MeHee
AJIEKTPOOTPULIATETbHBIMU 3JIEMEHTAMH.

BpomupoBanue — BBe/ieHHE OpoMa B MOJIEKYJTy OPraHHYECKOTO COSAMHEHHUS.

Bpomutsl — cosu 6pomuctoit kucinorel HBrO;

BpoyHoBckoe BHi:KeHHMe — KoJsieOaTeNbHOE, BpalaTEJIbHOE WM MOCTYIMATEIbHOE
JIBIDKCHUE YaCTUI[ JUCHEepPCHOW ¢a3pl T1Ooj JACHCTBUEM TEIUIOBOTO JIBMJKCHUS MOJICKYII
TUCTIEPCUOHHOM cpenbl. BpoyHOBCKOE IBMKEHHE 3aBUCHT OT KOH(GUTYPAIIUHU YaCTHI] AUCIEPCHON
¢a3bl 1 BO3pacTaeT ¢ YMEHBIIICHHEM UX pa3Mepa U MOBBIIICHUEM TEMITePaTyPhI.

B

BajneHTHOCTBL — CIIOCOOHOCTh aTOMa XHMHYECKOI'O DJIEMEHTA O6paSOBBIBaTB XUMHYCCKHC
CBA3U C JPYTr'UMHU aTOMaMH. HMonnas BalIeHTHOCTD PaBHO YUCITY 3JICKTPOHOB MPUCOCIUHACMbBIX HUIIU



OTAaBaeMBbIX aTOMaMU MPU 0O0pa30BaHUU U3 HUX HOHOB. KOBaJIeHTHOCTh paBHA YUCIY 3JIEKTPOHOB,
MOCTABJIIEMBIX aTOMOM IPU 0Opa30BaHUU CBA3EH ¢ 000OIIECTBIEHUEM SJIEKTPOHHBIX Map MEXKITY
HUM W IPYTUMHU aTOMaMH.

BajieHTHbIe DJJIEKTPOHBI — DJIEKTPOHBI, MPUHUMAIOIIME YydYacTHe B OOpa3OBaHUU
XUMHYECKUX CBSI3€M TaHHBIM aTOMOM.

BajeHTHBIH yros — yroil MEXJy HaNpaBICHUSIMH XUMHUYECKHUX CBSI3€H B MOJIEKYJax W
KpUCTaJlJIaXx.

BoccranoButelb — peareHT (aToMm, MOJIEKYJa, HMOH), KOTOpPbIi B OKHCIUTEIbHO-
BOCCTaHOBUTENIbHOM peakluy OTJACT 3JIEKTPOHBI.
BoccTraHoB/ieHHMe — TIpoOlleCC MPHCOEAMHEHHS JIIEKTPOHOB HEUTPAJbHBIM aTOMOM,
MOJ'ICKy.TIOﬁ HJIA NOHOM, YTO NPHUBOAUT K MOHUIKCHUIO CTCIICHHU OKHUCJICHUS.
r

I'ajloreHOBOIOPOABI — COCTUHEHHUS TAJOT€HOB C BOJOPOJOM; B OOBIUHBIX YCIOBHUSX
HaxolATcd B Tra3000pa3HOM COCTOSHUH; JIETKO pacTBOPUMBI B Bojxe. BojHble pacTBOpbI
raJoreHoBOJJOPOJIOB — KM CIIOTHI.

Tanorennsl — smementsl drop F, Xnop Cl, bpom Br, Hox | u Acrat At, cocrapisiomiue
raBHyto noAarpynmny VI rpynmsr.

I'uopuauszanust — komOuHanus (“‘cMemieHre’”) aTOMHBIX OpOWTalell pa3HbBIX THUIIOB,
IOpUHAUIeKAIIUX OJHOMY aToMy, B pe3yibTaTe uero oOpasyercs HaO0p HKBUBAJEHTHBIX
rUOpUAHBIX OpOUTaTIEH.

I'maporanusi — B3aMMOJEHCTBHME BEIIECTB C BOJOW, XapaKTEPU3YIOUIEECSd TEM, 4YTO
MOJIEKYJIa BOJIBI IIPUCOESTUHSAETCS K MCXOIHOM YaCTHIIE MOJTHOCTHIO.

I'uaparbl — coenuHeHUs, oOpa3oBaBIIMECS B IMpollecce TNPUCOSAUHEHUS BOIBI K
MOJIEKYJIaM, aTOMaM WJIA UOHAM.

I'uapuabl — coeauHEHHs BOAOPOJOB C MeETAUIAMM WU JIPYTUMH  3JIE€MEHTaMHu,
AIIEKTPOOTPULIATENBHOCTh KOTOPBIX MEHbIEe BogopoAa. I1o cocTaBel rUApUJIBI AETSAT Ha MPOCTHIE
(OmHapHbIe), KOMIUIEKCHBIE U THAPUABI HHTEPM €TaUIMYECKUX COSTUHEHUH.

I'uapooxcurpynna (ruapokcuiabHas rpynma) OH — 1) crpykTypHBIi (QparmMeHT
HEOPraHWYECKUX COCNMHEHUSX — THIPOKCHIAX, THAPOOKCOKOMILIEKcax; 2) (GyHKIHMOHAIbHAS
IpyMnmna, OIpeNesstolas CBOHCTBA TaKMX KJIACCOB OpPraHMYECKUX COEIMHEHUMN, KaK CIUPTSHI,
beHosI u 11p.

I'uaponu3 — B3auMojielicTBHE HOHOB COJIM C BOAOMW, MPUBOASININE K 00pa30BaHUIO C1ab0ro
JNEKTPOSIUTA U, CIeI0BATENIbHO, U3BMEHEHUI0 PH- cpeapl.

I'mapocyabdarsl — IpOYKTHI HEMIOJIHOIO 3aMEIEHUS aTOMOB BOJOPOAA B CEPHOM KHUCIIOTE
Ha aToMe MeTaa; Kucibie cosm ceproit kucinotrsl (NaHSO4, NH4HSO,).

I'mapocynb(puabl — KUCIbIE COIM CEPOBOAOPOMHON KHCIOTBI, NMPOAYKTBI HE IIOJHOIO
3aMelIeHHs aTOMOB BOOPOJa B CEPHUCTON KUCIIOTE Ha aTOMBI MeTaJlIa.

I'uapocyib(UTHI — KUCIBIE COMM CEPHUCTON KUCIOTHI; MPOAYKTHI HE OJHOTO 3aMeIeHUs
aTOMOB BOJIOPOJIa B CEPHUCTOM KUCIIOTE HE aTOMBI METaa.

I'unoxmoputsl — coym xiopuctoi kuciaorsl HCIO.

|

Jducconmanmss — pacnaj MOJEKYJbl, MOHA, pajuKaia Ha HECKOJbKO YacCTHIl, UMEHOIINX
MEHBIIYIO MOJISIPHYIO Maccy.

JAucTHisIpoBaHHasi BOAA — BOJA, OYMILEHHAs NMCTHUJUILMENA OT PACTBOPEHHBIX COJIEH,
OpraHUYECKUX BEIIECTB U APYTUX TPUMECEH.

JIOHOpPHO-aKIEeNTOPHAsA CBA3b - PAa3HOBHUJIHOCTh KOBAJICHTHOW CBSI3HM, B (pOopMUpOBaHUU
KOTOPOM OfHAa W3 YacTUL(JOHOp) MPEAOCTABIISIET HEMOJENECHHYIO IMapy 3JEKTPOHOB, a BTOpas
yacTula(akuenTop).

X

7KecTKoCTh BOABI - COBOKYITHOCTh CBOMCTB BOJIbI; OOYCIIOBJIEHHBIX IPUCYTCTBUEM B HEM
2 2
katnoroB Ca”" u Mg * O6mas KOHI[EHTPAIIUS 3TUX KAaTHOHOB, BHIPA)KCHHASI B MOJIb/JI, HA3bIBACTCS



o01Iel KECTKOCThIO BOJIBI, KOTOpas MPEACTaBlseT cOOOW CyMMy KapOOHaTHOH (BpeMEHHOHN) u
HEeKapOOHATHOU (TTOCTOSTHHOM ) )KECTKOCTH.
n

NneanbHblii ra3 — rumoTuyeckass MOJAEIb ra3a, B KOTOPOM OTCYTCTBYET JItOObIE BHUIbI
JATbHOACHCTBYIOIIUX B3aMMOJIEMCTBUE MEXKIY €ro 4YacTUIlaMH, KOTOPBIE BCIEICTBUE 3TOrO
JIBUKYTCSI HE 3aBUCHUMO JPYT OT ApYra.

WN3BecTkOBasi BOJAA — HACBHILICHHBIA BOJOPOAHBIM pacTBOpP THUAPOKCHAA KaJIbIIUA.
Hcnonb3yercs i1 KadeCTBEHHOW WeHTU(UKAIIUN HOHA COgZ' u COs.

NHaukaTopbl — BEIIECTBA, M3MEHSIONIME OKPACKY JIIOMHHECICHIIUIO WM 00pa3yrolue
0CaJIOK MPU U3MEHEHUH KOHIIEHTPAIIMU OJIHOTO U3 KOMIIOHEHTOB B pacTBOPE.

HMonusamus — mporecc o0pa3oBaHusi HOHOB M3 HEUTPaJbHBIX YaCTHUII ( aTOMOB, PaJIUKAJIOB,
MOJIEKYJ).

Honnas cBsA3b — pPa3HOBUAHOCTh XHMHYECKOW CBSI3U, B OCHOBE KOTOPOH JIEKHUT
AIIEKTPOCTATUYECKOE B3aUMOIEHCTBHE MPOTUBOMOJIOKHO 3aPSyKEHHBIX HOHOB.

HNonnoe npousBenenue Boabl — Ky o — nmpon3BeieHrne KOHIEHTPAIMU THIPOTUPOBAHHOTO
NPOTOHA U THAPOKCUI-HOHOB: Ky 0 =[H'][OH] = 1,0 * 10 14

HMoHbl — 3JIGKTpUYECKH 3apsDKCHHBIE aTOMbI  (MMPOCTHI WOHBI) WM TPYIIBl aTOMOB
(KOMITJIGKCHBIE WJIM MHOT'0aTOMHBIE HOHBI). I10JOXKHTENBHO 3apsyKEHHBIE MOHBI — KAaTHOHBI —
bOopMUPYIOTCS MPU MOTEPE AIEKTPOHOB aTOMAMU; OTPUIATEIHHO 3apsKEHHBIC MOHBI — AaHUOHBI —
00pa3yroTcs MPUCOSAMHEHUEM JIEKTPOHOB K aromaM. DopMabHBII 3apsi HOHOB — LIE€JIO€ YUCIIO,
KOTOPO€ YKa3bIBa€T CIIpaBa HaJACTPOYHBIM HHJIEKCOM Y CUMBOJIA HOHA: Ca®*, Ba*',Cl.

HNoHHblii 00MeH — 00MEHHOE B3aMMO/ICH CTBHE MEXK]Ty HOHAMHM JIBYX JICKTPOIUTOB.

HUcnapenune — Ga3oBbIii IEPexoj, B Pe3yIbTaTe KOTOPOrO BEIIECTBO U3 )KUIKOTO COCTOSTHHS
MEePEXOUT B ra3000pa3Hoe (map).

K

KaTnoH — nosoxxuTenbHo 3apsyKeHHBIN HOH.

KBanToBble 4yMcIa — HaTypajbHbIE UYHCTA, XapaKTepU3ylomme (U3NIECKHE COCTOSHHS
KBAaHTOBOM cHUCTeMBbI. J[JI1 oOmMcCaHus COCTOSIHUM DBJIEKTPOHA B aTOME HCIOJB3YIOT 21dsHoe,
opbumanvHoe, MazHUmMHoe U CNUHO80e KBAaHTOBBIE YK CIIA.

Kuneruka xumuueckasi — pa3zaen QuU3n4ecKod XUMHH, U3ydarolas XUMUUECKHE PEaKIInu
KAaK TPOLECChl, NMPOTEKAIIINE BO BpPEMs, TAaK K€ UX MEXaHU3Mbl B 3aBUCUMOCTH OT YCIIOBHUU
peanu3anuu (OCyIEeCTBICHUS).

Konuenrpanusi — ¢usnueckas BenuuuHa (pa3mepHas uin Oe3pa3MepHas BEIMYMHA),
ONpenelsIIoIas KOJIMYECTBEHHBIN COCTaB PACTBOPa, CMECH MJIA PacCIlIaBa.

KoopanHanmoHHOe YHMCI0 — YHCIO COCEIHUX aTOMOB MJIM aTOMHBIX I'PYIII, ¢ KOTOPBIMHU
HEMOCPECTBEHHO CBS3aH I[EHTPAJbHBIA aTOM, T.€. KOMIUIEKCOOOpa3oBaTeib. B KOMIIEKCHBIX
COCAMHEHMSX, COJEp)KallMX MOHOJEHTAJbHbIE JHUraHAbl, KoopauHanuoHHoe uucino (KY)
KOMILIEKCOOOpa3oBaTeliss paBHO YMCIY JIMTaHAoB. B 1esioM 3HaueHue KOOPAMHAIMOHHOTO YHCIIa
HaxXOJUTCs B MHTepBaJe oT 1-12, HO yamie Bcero Bcrpedarores 4 u 6.

KY neHTpanbHbIX aTOMOB B KOMILIEKCAaX BCErJa OTIMYAET OINPEICICHHOM TeOMETpHuerd TaKuxX
komiuiekcoB: KU = 2 — numuelinas ¢opma, KU = 4 nBe reomerpuyeckue (HOpMBI: dYaIie
TeTpa’ipuuecKas npu sp3-m6p1/1z[1/13au1/11/1, pexe MI0CKOKBaIpaTHas pu dspz-m6p1/1m/13aunn.

KY kak B KpUCTanInyecKON pemnieTke, Tak U B KOMIUIEKCax OINpEeNsieTcsl pa3MepamMu yactull. Yem
Oosbllie pa3Mepbl LEHTPAJILHOI0 aTOMa KOMILJIEKCa U YeM MEHbIIE pa3Mephl JIUTaHA0B, TEM BbIIIE
MakcuMasibHOe 3HaueHue KY.

Koyppuuuent — 1) mapamerp ypaBHEHUs; 2) MOCTOSHHAS WIM HEU3BECTHAs BEIWYWHA,
SABJIAIOLIASICS MHOXKHUTEIJIEM TP IPYToi, OOBIYHO TEPEMEHHOM HIIM HEU3BECTHON BEJIMYMHE.

Kpucrannuzanus — mpomecc o0pa3oBaHHs KPHUCTAJUIOB B PAacTBOPE KPHCTAJUTUYECKOTO
BEILIECTBA, A TAKXKE U3 JFOO0IH HEKPHCTAIUIMIECKON W JIPYTOil KPUCTAIUINYECKOH (a3l

JI



JIakmyc — KHCIIOTHO-OCHOBHBIH MHJMKATOP, UCHOIB3yEeMbI s onpeneneHus PH cpeabl
(pH6-7;xpacHblil-CUHMIT); B KUCJIOH cpelie JaKMyC OKpallMBaeTCs B KpPAacHBIH, a IIEJOYHOM — B
cuHui 1Ber. [Tomy4aroT u3 HEKOTOPBIX JIMIIAKHHUKOB.

M

Macca (cumBon — M, eauHHMIA — Kr) — (Qu3MUecKas BeJIMYHMHA, SBJSIOLIAsCS MEpoi
MHTEPIUOHHBIX ¥ TPaBUTAIIMOHHBIX CBOWCTB BELIECTBA.

MaccoBoe 4HCJ10 — cyMMa IPOTOHOB U HEMTPOHOB B p€ KayKIOI0 KOHKPETHOIO aTOMa.

MouJiekyJia — HauMeHbIIas 3JIEKTPOHENTpaibHas YacTULla BellecTBa ( COBOKYIHOCTD €p U
BIIEKTPOHOB), OIpENEeNAIoNas ero CBOWCTBA CIOCOOHAs K CaMOCTOSITEILHOMY CYIIECTBOBAHMIO.
Mornekyna cOCTOMT U3 OAHOMMEHHBIX (MPOCTOE BEUIECTBO) WM PA3IUYHBIX (CIOXKHOE BEIIEeCTBO)
aTOMOB, COEIMHEHHBIX B OJTHO [[€JI0€ XUMUYECKUMU CBSI3SIMH.

MouJiekyJisipHasi Macca — COBOKYITHOCTh MaccC BCEX aTOMOB, ITEPEUUCICHHBIX B KOHKPETHOM
XHUMHYECKOH GopmyIe.

MoJiekyJSIpHOCTh peaknuMu — OO0IIee YHUCIO MCXOAHBIX YacTHLl, OJHOBPEMEHHO
B3aMMOZEHCTBYIOUIUX APYT € IPYTOM B OJTHOM 3JIEMEHTAPHOM aKT€ XUMHUYECKON pPEaKIINH.

MoJisipHbIii HOH — MOH, 00pa3yIoLHiics B pe3yibTaTe MOTEPH MOJIEKYJIONH 3JIEKTPOHA MOJ
BO3JCHCTBHEM yZlapa 3JIEKTPOHHBIM ITy4KOM. MOJIEKYJIIpPHBIN MOH SIBJIIETCS KATHOH -PaJUKaIOM.

MoJib—KOINYeCTBO BELIECTBA, ONPEICIEHHON XUMHUYECKOH (QOpMyIbl, coaepKalye
6,02*10%° (hopMyIBEHBIX IMHHL] (ATOMOB, MOJIEKYJI, HOHOB, 3]ICKTPOHOB M APYTHX 4acTHIl). Maccy
I Monb TaHHOIO BEIIECTBA HA3BIBAIOT €r0 MOJISPHOM Maccord M.

MoJsipnas macca BemectBa B (cuMBos — Mg, enHuIA — KI/MOJIb) — 3TO Macca BELECTBa
B (mg), nenenHasi Ha KOJUYECTBO BEIIECTBA Np:

Mg = mB/ Ng.

TepmuH “MossipHas Macca” OTHOCHUTCS KaK K Macce MOJII MOJIEKYJ, TaK U K Macce MOJIA
aTOMOB, HOHOB, 3JIEKTPOHOB U APYTUX YACTHIL], BXOJSIIMX B COCTaB BEILECTBA.

H

HeoOpaTumblii mpomecc — mporecc, Npu pealu3allid KOTOPOro SHTPONHS CHUCTEMBI
BO3pacTaer.

Heopranuueckasi XuMusi — pasfell XUMUU H3YYAIOIMIUA XUMHUYECKHE AJIEMEHThl U HUX
coeMHEHHUS (3a UCKIIIOYECHUEM OPraHUYeCKUX COCIMHEHHI).

0]

Ocanok — MPOAYKT B KPUCTAJUIMYECKOM WM aMOpP(PHOM COCTOSHUHU, OOpasyroluics B
IPOLIECCE OXJIAKIECHUSI.

Ocaxnenne — 1) (XUM. TEXHOJOTMs) BbIIEJIEHHE ITUCIEPCHOM (a3bl U3 CYCHEH3UH,
SMYJIbCUM WM 3albUIEHHBIX Ta3oB; 2) (AHAJIUT. XHM.) — peakKlus, COMPOBOXKIAOIIASCS
00pa30BaHHEM OCAJIKOB.

OcHoBaHue — 1) BemiecTBo, oOpa3yroliee Mpu AUCCOIHALIMK THAPOKCUA-HoHBI OH™ ;| 2)
BEIIECTBO, CIHOCOOHO COEAMHHUTHCA C TPOTOHAMHU ; 3) BEIIECTBO, KOTOPOE IMPEIOCTaBIISIET
3JIEKTPOHHYIO Mapy.

I

Ilepuox — TOPU3OHTATBHBIA PpsA AJICMEHTOB, PACHOJOXEHHBIX B MOPSIKE BO3pPACTAHUS
MOPSIIKOBBIX (ATOMHBIX) HOMEPOB, HAUYHHAIOIIUXCS IIEIIOYHBIM METAJUIOM W 3aBEPIIAIONIHIACS
0JIarOpOTHBIM Ta30M.

IMepnoauyeckasi cucTeMa JJIeMEHTOB — rpaduyuecKkoe BBIPAKCHUE IEPHOTUICCKOTO
3aKOHA; €CTEeCTBEHHAs KiIacCH(pUKAIMs XUMHYECKHX SJIEMEHTOB, OCHOBAaHHAs HA 3aKOHOMEPHBIX
U3MEHEHUSX CBOWCTB JJIEMEHTOB, OCHOBAaHHAs HAa 3aKOHOMEPHBIX W3MEHHEHHUSX CBOWCTB
DIIEMEHTOB OT BEIUYHMHBI 3apsSA0B MX aTOMOB. [IpHHIIMI MOCTPOEHUS MEPUOTUIECKON CHCTEMBI
COCTOUT B PACIOJOKCHHH XHMHUYECKHUX 3JICMCHTOB B TOPSJIKE BO3PACTAHHS 3apsJiOB sAEp, YTO
MPUBOANT K (POPMHUPOBAHUIO TICPUOIOB U TPYIIIL.

IMoxypoBHM YHEPrUH — SHEPT U FJICKTPOHOB. OTHOCSIIUXCS K TAHHOM MO1000TUKE.



IIpumecs — BelECTBO JPYroro XMMHMYECKOIO WM M30TOMHOIO COCTaBa WM JAPYrou
CTPYKTYphl II0 CPaBHEHHUIO C BELIECTBOM OCHOBHOro KommoHeHTa. CojaepkaHue NpumecH (B
MacCOBBIX JI0JISIX) FOpa3 0 MEHbLIE COJIEP)KaHUS OCHOBHOI'O KOMIIOHEHTa M YCIIOBHO COCTaBJISET
10 -0,01.

IMpuanun Jle larense - umnepuueckoe MPaBUIIO, KOTOPOE YTBEPXKAAET: €CIIU CUCTEMA
HAXOJUTCA B COCTOSHUM DPAaBHOBECHS, TO JI00OO€ M3MEHEHHE YCIOBUIl (TemmepaTypa, JaBiECHHE,
KOHIIEHTpAallMM) IPUBOJUT K CMEIIEHUIO PaBHOBECHS B HAIIPaBJIEHUU, IPOTHBOJEHCTBYIOIEM
JAHHOMY U3MEHEHUIO.

Ipunmun IMaynun (3anper Ilaynaum) — yTBep)kKIaeT, 4To B aToMe€ HE MOXET OBITh JIBYX
AJIEKTPOHOB, COCTOSIHHE KOTOPBIX OMHUCBHIBAETCA KOMOMHAIMEH OJMHAKOBBIX YETHIPEX KBAHTOBBIX
gucen. CrepoBaTenbHO, Ha J000H OpOWTKIE HE MOXeT OBITh Oojiee ABYX ODJCKTPOHOB: IpHU
OJIMHAKOBBIX 3HAYEHUsX N,| ¥ M| CIMHOBBIC KBAHTOBBIC YUCTa UX OYAyT pasHeie (S = +1/2; s, = -
1/2).

P

PacTBopbI — 01HOpO/IHBIE (TOMOT'€HHBIE) CHCTEMBI MEPEMEHHOI0 COCTaBa, COCTOSIINE W3
JIBYX KOMIIOHEHTOB WJIH OoJiee.

P. ananusupyemblii — pacTBOp, B KOTOPOM HEOOXOAMMO OMNPEIEIUTh COAEp)KaHUE
BELIECTB, BBIPAKEHHBIX B COOTBETCTBYIOIIMX €AMHUIAX (MaccoBas 101 U T.1.)
P. OydepHublii — pacTBOpBl, XapaKTEPU3YIOUIMECS CHOCOOHOCTBHIO TMOMAJIEPKUBATH

OTpe/eNeHHbIe 3HaueHusi pPH, OKHUCIUTENTbHO-BOCCTAHOBUTEIBHOTO TOTEHIMAMa W JAPYTHX
MapaMeTpPOB, IPU U3MEHEHUH COCTaBa WJIM KOHLEHTPALIUU.

P. n3oToMmuyeckuii — pacCTBOPHI C OJJMHAKOBBIM 3HAYEHHEM OCMOTHYECKOI'O JIaBJICHUS.

P. HachblleHHBIH — pacTBOp, B KOTOPOM KOHIIGHTPAIMs PAaCTBOPEHHOI'O BEIIECTBA IpHU
ONpEICICHHON TeMIlepaType MaKCHMalibHAa M IOCIEAYIoIIee J00aBlICHHE €ro He MPHBOIUT K
MOBBIIICHUIO KOHIIGHTpaluu. BemectBo Oosiee HE pacTBOpsieTCss W 00pa3yeT CaMOCTOSITEIbHYIO
dbazy, KoTopas HEOMPEAEICHHO J0JITO MOKET HaAXOIUTHCS B COCTOSIHUH PABHOBECHUS C PACTBOPOM.

P. HeHachIIEHHBIH — PACTBOP, KOHUEHTPALIUSI KOTOPOT'O MOBBIIIAETCS IPU HECEHUHU B HETO
HOBYIO MTOPIIMIO BEILIECTRA.

P. nepechimeHHbIH — pacTBOP, KOHIIEHTPAIIUH KOTOPOT'O BBIIIIE, YeM HACBIIIICHHOTO.

P. cranaapTHbIi — pacTBOpP, KOHUEHTPALUSI KOTOPOrO TOYHO U3BECTHA.

PacTBopenne — nporecc o0pa3oBaHus pacTBOpA.

PacTBOpUMOCTH — CIOCOOHOCTH BEIIECTBA PACTBOPATH B IAHHOM PaCTBOpPHUTEIIE.

PacTrBopurenb — XUIKUHA KOMIOHEHT JJS CUCTEM ‘“KMJAKOCTh — ra3” M “ KMJIKOCTh —
TBepAoe BemiecTBO . s cucteM “ KHAKOCTh — KHUJKOCTH  — 3TO KOMIIOHEHT, HAXOJSAIIUNCA B
3HAYUTEILHOM M30BITKE 110 OTHOIIEHHUIO K OCTaJILHBIM.

PeakTuBBI — BeHIECTBA, CTPOrO OIPENEICHHONO COCTaBa, OTBEUYAIOIINE COBOKYIHOCTH
TpeOOBAaHUIO M HCIOIB30BAHUE JJISI NMPOBEACHUS XMMHUUYECKOI'0 aHajiW3a B Ka4YeCTBE PEarcHTOB.
XUMHUYECKUE PEAKTUBBI Pa3IMYAIOT IO CTEIIEHU YUCTOTHI.

PeaknuonHasi cnoco0OHOCTH — Mepa SHEPruy aKTUBAIIMHU JAHHOIO Mpolecca.

C

CBf3b — COCTOSIHUE CHCTEMBI, O0YCIOBICHHOE TaKUM B3aMMOJICHCTBUEM OOBEKTOB MEXKIY
c000i1, KOTOPOE MPUBOJUT K YMEHBILIEHUIO MTOJTHOM SHEPruu 3Tol cucreMbl. CBOWCTBA U MTOBECHUE
Ka)XJ0ro 00bEeKTa MpU ITOM 3aBUCHUT OT CBOMCTB M IOBEICHMS IPYIrUX OOBEKTOB — MApTHEPOB I10
CBS3H.

CoabBaTanusi — Mpolecc B3auMoeicTBUS YacTUll (MOJIEKYJ UM MOHOB) PACTBOPEHHOTO
BEIIECTBA C MOJIEKYJaMU pacTBopuTens. Ecim pactBopurenem sBisieTcs BoAa, TO 3TOT HpPOLECC
Ha3bIBAIOT TMIPOTALIUEH.

CpoacTtBo K 3iekTpoHy (cumBon — E., emmnuna — JIk, /) — sHeprusi, Kotopas
BbIJIETISIETCA WJIM TOTJIOIIAETCs MPU MPUCOEAUHEHUH 3JIEKTPOHA K M30JMPOBAHHOMY aToMy (WK
noHy) B razoBoii (aze npu T=0K 0e3 nepenaun yacTuilie KHHETUYECKOW SHEPTUU.

CreneHb OKHCJIEHHMS (COCTOSIHME OKMCJIEHUs]) — LEJOYUCICHHBIA YCIOBHBIN 3apsj
(TTOJIOXKUTENBHBIN WM OTPULATENbHBI), IPUIIKMCHIBAEMBIN aTOMY B MOJIEKYJIE WM HOHE HA OCHOBE



COBOKYIMHOCTH (DOpMajbHBIX MPaBUJ, YCIOBHO JOMYCKAIOIIMX, YTO BCE MOJEKYJbI COCTOST U3
VIOHOB.

Crexeomerpusi — pa3fgenl XUMHHM, U3Y4YalOUUMHA KOJMYECTBEHHBIE COOTHOLLIEHHS
pearupyroIiux BEIIECTB W OTpaKarolMi 3aKkoHbl xuMuu: ABoragpo, ['eli-Jltoccaka, KpaTHBIX
OTHOUIEHUH, IOCTOSHCTBY COCTaBa, COXPAHEHNE MacCCHI.

()]

@opmyJia — COBOKYITHOCTh CHMBOJIOB, OTpakalolasi TOYHOE odIee onpeaeneHne Kakoro-
0o mpaBuiIa, COCTaB, OTHOIICHHUS, 3aKOH U T.II., IPUJIOKUMAs B OMPE/IENIEHHBIX YCIOBUIX KO BCEM
YACTHBIM CITy4asiM.
DoTOMOHM3AMSA — TIEPEXOJ] aToMa WM MOJICKYJIBl B HOHU3MPOBAHHOE COCTOSHUE
HEMOoCPeCTBEHHOE MPH MOTJIOMEHIH (POTOHOB.
DTopuabl — coequHeHus: pTopa C IPYruMH XUMUIECKUMHU dJIEMEHTaMU.
X

XaabkoreHbl — 3JIeMeHTHI I1aBHoW moarpynmbel VI rpynme: O, S, Se, Te, Po. Hapyxnas
NEKTPOHHAsT 00O0JI0YKA MMeeT KOHLMrypamuio NS’ np®. TIomOHMiI — pagHOAKTHBHBIA METAIL,
OCTaJIbHBIE OTHOCATCS K HE METaJUIaM.

XuMHuyeckoe NpeBpalleHue (XMMHYeCKasi peakiusl) — MPOLECC MPEBPAMICHUS OIHUX
BEILIECTB B APYyTHE.

Xumust — 1) HayKa O BElIECTBAX U 3aKOHAM, KOTOPBIM MOMYHHSIOTCS MX MPEBPALICHUS; 2)
00JIaCTh €CTECTBO3HAHMUs, H3ydawm@as (OpMy [IBHKCHHUS MATEPUU, OOYCIIOBJICHHYIO CHIIAMHU
B3aMMO/JICHCTBUS HYKJICUIHO-IJICKTPOHHBIX CHUCTEM, COCTaB, CTPOCHHUE, IPEBPAIICHHE XUMHYECKUX
COEIMHEHHH, a TaK K€ 3aKOHBI, KOTOPHIM TTOJYUHSIOTCS STH MPEBPALICHUS.

XpomoBasi cMechb - CMECh paBHBIX 00BEMOB HachIIeHHOro BojgHOro pactsopa KCroO7 u
H,SO4 (koH1I.)

XyHaa mNpaBMIO0 — aTOMHBIE OpOMTANM, TPHHAJISKANME OJHOMY IOJYPOBHIO,
3aIONHSIOTCS KaXkJasi BHAYaJle OJHUM 3JIEKTPOHOM, a 3aT€M MPOUCXOIUT MX 3aI0JHEHHE BTOPBIMH
AIIEKTPOHAMH.

1

Iapckast BoaKka — cMeChb KOHLIEHTPUPOBAHHBIX COJITHOW M a30THOM KU CJIOT B COOTHOILIEHUU
3:1(00.)
9

DJIEKTPOJIN3 — OKHUCIUTEIbHO-BOCCTAHOBUTEINIbHAS PEAKIIHS, MPOUCXOIAIIas B PaCTBOPax
WIM pacIljlaBaX 3JIEKTPOJUTOB MPU IPOUCXOKIECHUU BJIEKTPUUYECKOro ToKa. KoamdecTBeHHO
JNEKTPONIN3 XapakTepusyercs IByms 3akoHamu @apazes: 1) KOIMYECTBO BBIAECISAEMOrO MpHU
3JIEKTPOJIM3€ BEIIECTBA IMPSMO MPONOPLUUOHAIBHO KOJMYECTBY MPOIIEAIIEr0 4Yepe3 pacTBOP
AIIEKTPUUYECTBA; 2) PaBHOE KOJMYECTBO SJCKTPUUYECTBA U3 PA3IMYHBIX XUMHUYECKUX COCAUMHEHHI
BBIJICJIIET SKBUBAJICHTHBIC KOJIMYECTBA BEIIECTBA.

DJIEKTPOJIMT — BEUIECTBO. BOAHBIM pacTBOp MM paciylaB  KOTOPOro IIPOBOJHUT
aneKkTpuueckuii Tok. Ilpu pacTBopeHHH AIeKTpoIuTa B BoJe 00pa3yeTcs HOHHBIN pacTBOP.

DJIeKTPOJIUTHYECKAs] JUCCOLUALMA — pacraj IEKTPOJUTOB B pacTBOpax MM paciiaBax
Ha COCTaBISIIOIIAE WX HOHBL. Mepoil BIEKTPOIUTUUECKON JHUCCOIMAIMU SIBISIETCS CTENEHb
JIUCCOLIMAITIH.

DJIeKTPOHHAsi KOH(UTIypauusi — IOCIEAOBATEIBHOCTh PACIPEACIICHUS JJIEKTPOHOB I10
opouTAISIM.

DJIEKTPOHHASI MJIOTHOCTh — BEPOATHOCTh HAXOXKJIEHUS JIEKTPOHOB B KOHKPETHOM TOUYKE
MPOCTPaHCTBA B aTOME.

duektpoorpuuareabHocTb (D0) (cumBon X) - 1) cmocoOHOCTH aTOMa, MPUTATUBATH K
cebe cBs3yroIIee JIEKTPOHHOE 00JIaKO, BBI3BIBAS TEM CaAMbBIM TMOJISIPU3AIMI0 KOBAJICHTHOW CBSI3H;
2)CcrocoOHOCTh aTOMa K TOJIIPU3aIlii KOBAJICHTHOU CBSI3H .

DJIEKTPOXMMHUYECKHIT PSSl HANPSKEHUH MeTaJIOB — TIOCICNOBATEIbHBIA Al
XUMHUYECKUX JJIEMEHTOB, DACIOJIO)KEHHBIX B TOPSAIKE BO3pAacTaHUsS 3HAYEHUH CTaHIapTHBIX



JJIEKTPOHHBIX MOTEHLMAJIOB. B 3TOM psny HyJIeBOM TOUKOW OTCYETA CIYXKHUT BOIOPOIHBIM
NIEKTPOA. INEKTPOXUMHUUYECKHM psAJl HaNpsHKEHUH IIO3BOJSET IPOTHO3UPOBATH BO3MOXKHOCTB
IPOTEKAHUSI PA3IUYHBIX JJIEKTPOHHBIX IMPOLIECCOB: MeETall, XapaKTepusyrouuiics 0osiee HU3KUM
3HAQYEHUEM IOTEHLHAJIA, MOXKET BBITECHHTh METaJl C MEHEE OTPULATEIbHBIM IOTEHLIHAIOM W3
pacTBOPOB €ro COJIEH.

DJIeKTPOXMMHS — pa3fell XUMHH, U3y4daroUuMid (U3MKO-XUMHUECKHE CBOHCTBA MOHHBIX
COCIMHEHUN B PaCTBOpAaX, pacIulaBax MM TBEPIOM COCTOSIHUH, a TAK K€ IPOLIECChI, BOSHUKAIOIIUE
Ha rpaHuIle ABYX (a3 ¢ ydaCTHEM HOHOB U 3JIEKTPOHOB.

DJIeMEHT XMMHYECKHMH — COBOKYIIHOCTb aTOMOB, XapaKTEpHU3YIOLIMECS OAMNHAKOBBIM
3HaueHHeM (BeIMuuHON) 3apsaa saapa. M3sectHo 110 xuMHUECKUX 3JIEMEHTOB.

JHepreTH4ecKuili ypoBeHb — CTPOIrO OINpEAeNeHHasl SHEPrus, KOTOPOH XapaKTepU3yeTcs
JTAHHBIA 2JIEKTPOH B aTOME, COOTBETCTBYIOIAS €r0 PacCTOSHHIO OT si/ipa; 4eM OJmKe 3JIEKTPOH K
A1pYy, TEM MEHbIIIE SHEPTHsl, KOTOPOil OH o0Janaer.

OHeprusi aktuBauuu (cumsoin — E,, eqununsl — Jx, k/[k) — 1) MuUHMManbHas sHeprus,
HeoOXoauMast 11 IpeBpalleHus] HCXOAHON MOJIEKYJIbl B aKTUBUPOBAHHbIN KOMIUIEKC; 2) CpeaHss
U30BITOYHAS SHEPrusi, KOTOPOH NOJDKHBI 00JIafaTh pearupyroliyue 4acTULbl, YTOObI MPEogoIeTh
NOTEHIUAIBHBIN Oapbep, pa3iessIFo Ui HCXOJHOE U KOHEUHOE COCTOSIHUE CUCTEMBI.

A

SlnepHble peakuMu — IPEBpalllEHUE AaTOMHBIX SIEp B pe3ysbTaTe MX B3aUMOAEUCTBUS C
JPYTUMHU aTOMHBIMU SJIpaMU WM 3JIEMEHTAPHBIMUA YACTUIIAMU.

Slnpo aroMa — TOJOXHTEIBHO 3apsDKEHHas 4YacTULA, B KOTOPOM COCpPEIOTOYEHA
MIPAKTUYECKU BCS Macca aroMma. 3apsj siApa YUCICHO PaBEH MOPAIKOBOMY HOMEpPY 3JieMeHTa. B
COCTaB si[pa B XOAST IPOTOHBI M HEUTPOHBI. YMCIIO MPOTOHOB PaBHO NOPSIKOBOMY HOMEpY, a
YHCIIO HEUTPOHOB OMPEENAETCs O Pa3HUIIE MEX/1y MAaCCOBBIM YHMCIIOM U 3apsaoM sajpa Z. ATOMBI,
MMEIOIM € OIMHAKOBBIN 3apsi siiep, HO pa3Hble MAaCCOBBIE YMCIIa HA3BIBAKOT U30TOIIAMH.

13 CorsiacoBanue pado4ei mporpaMmmbl AUCHHUILIMHBI

Tabmuua 13.1 — CornacoBanue padoueit mporpaMmbl 10 AUCLUILIAHbI
«Heoprannueckas U aHAIUTHYECKAS] XUMHUSI»

Ne | HammeHoBaHME NUCUUILIVHEL, Kadenpa [ara n Ne
/11 | YTeHUE KOTOPOM OMUpAETCs WU MPOTOKOJIA,
CONPUKACAETCS C JAHHOU BH3a
JTUCIUTUTMHON 3aBE1YIOIErO
Kadeapon
1 | Opranuueckasi, pusndeckas u [TouBoBenenue, [IpoTokomn
KOJUIOWTHASI XUMUS arpoOXUMHUS U XUMHUS
A P Nel4 ot
31.08.2022
e
3 | buonornueckas Xumus buonorusi, buonornueckue [TpoTokon
texHosioruu u BCO
Ne8
A ot 31.08.2022




IMpunoxenue Nel k paGoueld mporpamMme IUCHHUIUIAHBI
«Heopranuveckas 1 aHAIMTUYECKAsI XUMUS» 0J00pEHHOM
METOINYECKOM KOMUCCcHeH TexHomoruueckoro
dakynpTeTta (mporokon Nel6 ot 30.08.2022) wu
yTBepkaeHHOM aekaHoMm 30.08.2022 r.

MHWHUCTEPCTBO CEJIbCKOI'O XO351MCTBA
POCCUNCKOU ®EJEPALINN
denepanbHOE TOCYIAPCTBEHHOE OO0 PKETHOE 00pa3oBaTeIbHOE
YUPEKJICHUE BBICIIETO 00pa30BaHUs
«Ilen3eHCcKni rOCy1apCTBEHHbBIN arpapHbld YHUBEPCUTET

®OH/I OHEHOYHbLIX CPEJACTB 11O JUCHUIIJIMHE

HEOPI'AHUYECKAA U AHAJIMTUYECKASA XUMUA

36.03.01 BerepuHapHo-caHUTapHAs YKCIEPTHU3A
Hanpasnennocts (npoduiib) mporpaMmmMbl

BetepunapHo-caHUTapHas SKCIEepTU3a
(mporpaMMa npuKIaAHOro 0aKagaBpuaTa)

dopma 00ydeHHs — OUHasl, 3a0UHas



Ilensza — 2022

1 MIEPEYEHb KOMIIETEHIUA U DTAIIBI UX ®OPMUPOBAHMUS
B ITPOLHECCE OCBOEHUA IUCHUIT/INHBI

1. MEPEYEHb KOMIETEHIIUM C YKA3AHUEM 2TAIIOB UX ®OPMUPOBAHUA

JucuunnuHa HampapieHa Ha (OPMUPOBAHHE YHUBEPCAIbHOW KOMIIETEHIIMH
YK-1 Cnoco0eH ocylIecTBJIATh MOUCK, KPUTHYECKHUH aHAJIM3 M CHHTE3
HH(pOpPMAaNMH, NPUMEHATh CHCTEMHBIH IOAXOX ISl PelIeHHs IOCTABJEHHBIX
3agauy u  oOmenpodeccuonanpuo  kommnereHuun OIIK - 4 Choocoben
000CHOBBLIBATH M PpeAJM30BbIBATL B MNPO(PECCHOHAIBHON AeATEJbHOCTH
COBPEMEHHbI¢ TEXHOJOIMH C HCIOJb30BAHHEM NPHOOPHO-MHCTPYMEHTAJIbHOM
0a3bl M HCNOJb30BATH OCHOBHBbIE eCTeCTBEHHbIe, OHOJOrMYeCKHe ©
npoecCHOHAJIbHbIE  NOHATHA, a  TAaKKe  METOAbl MNpPH  pPelIeHUH
o0menpogeccuOHAJIBbHBIX 3a/1a4.

Oranbl QOpMUPOBaHUS KOMIIETEHLIMM B pPAaMKaxX JUCHUIUIMHBI CBSI3aHBI C
JTOCTHKEHUSIMH TIoKa3aTeneil uaentuduxaropos goctmxenus (M), or monstuitHoro
ypoBas (MU[-1) nmo ypoBus dopmupoBanuss naebika (M-3). Coxpepxanue
WHJIUKATOPOB M JECKPUOTOPOB  KOMIIETEHIIMM B  paMKax  JUCLUIUIMHBI
Heopranuyeckas 1 aHanuTHYecKas XMMHs ITpUBeieH B Tabmuie 1.

Taoauna 1-IlnanupyemMbie pe3yJbTaThbl 00y4eHHs 10 AUCHUTIIIMHE
«Heoprannveckasi 1 aHAJJUTHYECKAsE XUMHS» 1 popMuUpOBaHus
komunereHuuu YK-1 u OIIK-4 u kputepuu ux oleHUBAHUSA

Ne Kon HanmenoBanne naankaropa Kon [Inanupyemsle pesynprarsl | Haumenos
NI | UHOUKATOp | JOCTIOKEHHS KOMIIETCHLMH | IUIaHUp 00y4yeHus aHue
a yEMOro OLICHOYHBI
JOCTHKEH pe3ynbT X CPEICTB
ust aTa
KOMITETEHIT o0ydeHun
uu s
1 | BA-1yks 3HATh: METOBI 36 (U/1- | 3HaTh: MeTOBI VY CTHBIH
KPUTHYECKOTO aHaJIN3a ! lyk.1) | KPUTHYECKOTO aHaIM3a u orpoc,
OLICHKH COBPEMEHHBIX OLICHKH HAayYHBIX TECT,




Hay4HbIX JIOCTH)KCHHH; JIOCTH)KEHHI B 00JIaCTH KOHTPOJIb
OCHOBHBIC ITPUHITUITBL HeopraHHtIGCKOﬁ XUMHH Has
KPUTHYECKOT0 aHaJm3a pabora
NA-2yk.1 | YMeTh: HONTy4YaTh HOBBIE Y6 (M- | YMerb: ocyecTBIATh Vel

3HAHMS Ha OCHOBE aHaJIN3a, 2vic1) MOKUCK MHPOPMAITHH U orpoc,
CUHTE3a U JIp.; COOUPATh U pelIeHUH Ha OCHOBE TECT,
000011aTh TaHHBIC 10 XUMHYECKOT0 KOHTPOJIb
aKTyaJIbHbIM HayYHBIM AKCIIEPUMEHTA U OIBITA Has
pobIieMaM, OTHOCSIIMCS K pabora
npoeccroHambHON 001aCTH;
OCYIIIECTBIIATH TOMCK
“H(pOPMALIUH U PELICHHH Ha
OCHOBE JICVCTBUH,
SKCIIEPHIMEHTA | OIbITa

NI-3 yi1 Bnanerts: uccinegopanuem B6 Brnanets: ucnonb3oBaHueM | Y CTHBIN
POOIeMBI (-3 aJeKBaTHBIX METOJIOB orpoc,
npodeccuoHaNbHON VK-1) HEOPraHUYECKON XHMUHU TECT,
eI TeIILHOCTH C TS pelienus | KOHTPOJIb
NPHUMEHEHUEM aHaJln3a, IPOOJIEMHBIX Has
CHUHTEC3a U APYTUX MCTOIOB HpO(i)eCCI/IOHaJIBHHX pa60Ta
HHTCIJICKTYaJIbHOU cmyaunﬁ
eI TeILHOCTH; BBISIBJICHHEM
MPOOJIEM U HCIIOJIb30BAHUEM
aJIeKBaTHBIX METOJIOB JIJIST MIX
peIICHUS;
JIEMOHCTPHPOBAHUEM
OIICHOYHBIX CYXXICHUH B
pereHny mpodIEeMHBIX
poheCCUOHATBHBIX
CUTYaINi

N/I-lonks | 3HaTh: TEXHUYECKUE 32 (M- | 3nath: TEXHUYECKHE | Y CTHBIN
BO3MOKHOCTH COBPEMEHHOTO | lomk.4) BO3MOXKHOCTH orpoc,
CIICIMAJIM3UPOBAHHOT O COBPEMEHHOI0 TECT,
000pyTOBaHUS, METO/IbI CIIEITUAIM3UPOBAHHOT O MpOBEPOY
pereHus 3aga4q XUMHYECKOT0 HBIE
npohecCUOHaTBHOM 00opyIoBaHuUs paboThI
JIeSITSIILHOCTH

U-20nx4 | YMETh: IPUMEHSTH Y2 (M- | YMeTh: npUMEHSTh VcTHBIN
COBPEMEHHBIC TEXHOJIOTHU B | 201K-4) COBPEMEHHBIC TEXHOJIOTUU orpoc,
METOBI UCCIICIOBAaHUI B 1 METOIBI XUMHYECKHIX TECT,
Ipo(eCCHOHAIBHOM UCCIIEI0BAH Ui MPOBEPOY
eI TeIILHOCTH, HbIE
WHTEPIPETUPOBATH paboTsl
MOJTy4YEHHbIE Pe3yIbTaThI

N/-3onk-4 | Brmagers: HaBbIkaMu paboTHI B2 (U/I- | BnageTts: HaBBIKAMHU VYceTHbII
CO CIEHATN3UPOBAHHBIM 3ork-4) paboThI co orpoc,
000pyTOBaHUEM JIJISI CIIeIaM3UPOBaHHBIM TECT,
peanu3anyy MoCTaBIeHHBIX XUMHYIECKAM POBEPOY
3a/1a4 MPH IMPOBEICHUH o0opyToBaHuEM HBIC
HCCIIEIOBaHMM 1 pa3paboTKe paboTHI

HOBBIX TEXHOJIOT I




IKCIIEPTHOE 3AKIFOYEHHUE

Ha (OH]] OLIEHOYHBIX CPEACTB NUCHUIUIMHBI « Heopranudeckas u aHaIuTHYECKas
XUMMUSD TI0 HarnpasyieHUto noArotoBku 36.03.01 BerepuHnapHo-canutapHas
HKCIIEPTH3a, HAIIPABIEHHOCTH (TIPOQHIIb) MPOrpPaMMBI
«BetepruHapHO-CaHUTapHAS SKCIIEPTU3A»

(kBanmudukarms BeIMycKHUKA «bakanaBpy)

@®OoHJ OLEHOYHBIX CpPEICTB COCTaBJICH B COOTBETCTBUU C (erepaabHbIM
rOCYyJapCTBEHHbIM  00pa3oBaTeIbHBIM CTAaHAAPTOM BBHICIIErO0 OOpa3oBaHUS -
OakanaBpuar 1o HampaBiieHHO noAarotoBku 36.03.01 BerepunapHo-caHuTapHas
DKCIIEPTU3a, YTBEPXKACHHBIM TMpukazoM MunoOpHayku Poccum ot 19.09.2017 .
Ne 9309.

HMucuunnuna «Heopranumyeckas W aHalIUTH4YECKash XUMHS» OTHOCUTCA K
oOsi3aTenbHON yacTh JaucuuiuinH  ydyebnoro mmaHa b1.0.10. [lpu wusyuenun
nucuuiinHbel «Heopranmyeckas ¥ aHanuTHYECKas XUMUS» OOy4arolUNCs TOJKEH
o01asaTh 3HAHUSIMU U HaBbIKAMU JTIOBY30BCKOM MOJATOTOBKH MO MaTEMAaTHKE, XUMHUH
u ¢uszuke B 00béMe, mnpexycmorpeHHOM DPI'OC cpemgnero (monHOro) ooOIIEro
oOpa3zoBaHus.

JucuunnuHa sBISETCS NPEAIIECTBYIOIEH I  M3y4eHUs CIEeIyIOUIUX
muctumuinH: «Opranuueckas, pusndeckas v KOJUIOMAHAs XUMUs», «bruonornueckas
XUMHUSD.

Pa3paboTunkoM npeAcTaBieH KOMIUIEKT JOKYMEHTOB, BKIFOUAO LIUI:

nepeYeHb KOMIIETEHIIMM C yKa3aHUEM 3TaloB MX (OPMHUPOBaHHUS B MPOLECCE
OCBOEHHUS 00pa30BaTEIbHON MPOrPAMMBI;

ONMCaHWE TIOKa3aTelied W KPUTEPUEB OLECHHUBAaHWUS KOMIIETCHUMU Ha
pa3UYHBIX 3Tanax ux GOpMUPOBAHUS, ONMCAHUE IIKAJl OLIEHUBAHUS;

TUIIOBbIE KOHTPOJIbHBIE 3aJlaHMsl WM HMHbIE MaTepHalibl, HEOOXOAUMBIE IS
OLICHKH 3HAaHUI, YMEHUH, HABBIKOB U (WJIM) ONBITA AEATEIbHOCTH, XapaKTEPU3YIOLIUX
3Tanbl (POPMHUPOBAHUS KOMIIETEHIMH B IMPOLECCE OCBOCHHS 00pa3oBaTEIbHOMN
IIPOrPaMMBI;

METOAUYECKUE MAaTEepUaibl, ONMPEACISIONINE TPOLEAYPHl OLICHUBAHUS 3HAHUM,
YMEHHUI, HaBBIKOB M (WMJM) ONBITA JACSATEIBHOCTH, XapaKTEPU3YIOLIUX STaIlbl
(dbopMUpOBaHUST KOMITETEHIIU.



PaccMoTpeB mpencTaBieHHBIE HA JKCIEPTHU3Y MaTepHANIbl, MOKHO TPUHUTH K
BBIBOJTY:

[lepedeHbp GoOpMUPYEMBIX KOMIICTCHIIMM, KOTOPHIMH JIOJDKHBI OBJIAJICTh
oOy4aromuecs: BXoJie OCBOCHHUS AUCHUILUIMHBI « Heoprannueckass u aHamuTHYeCcKas
xumus» B pamkax OIIOII BO, coorBercTBytor ®I'OC 1 coBpeMEHHBIM TPeOOBaHUSM
pBIHKA Tpy/a:

VYK-1 - CnocobeH ocyiiecTBisATh MOWCK, KPUTUUYECKUNM aHaIU3 W CHUHTE3
uHOOPMAITIH, TPUMEHITh CHCTEMHBIN TTOAXO/ JIJIsI PEIICHHSI TIOCTABJICHHBIX 33]1a4;

OIIK-4 - Crnocobern 00OCHOBBIBaTh M PEAU30BBIBATH B MPO(ECCUOHATHHOM
NESTETbHOCTA  COBPEMEHHBIE TEXHOJIOTMH C  HCIOJb30BAHHEM  MPUOOPHO-
WHCTPYMEHTAJIBHOM 0a3bl M UCIOJB30BaTh OCHOBHBIEC €CTECTBEHHBIC, OMOJIOTHICCKIE
u  npodeccuoHaTbHBIE  MOHATHS, a  TakKXKe  METOAbl MpU  PEIICHUH
obmenpodeccuoHaIbHBIX 3a71a4.

Kputepun u mokaszarenu OIEHUBAHUS KOMIIETEHIMH, HIKAJIbl OLEHUBAHUS
o0ecreynBaroT MPOBEICHUE BCECTOPOHHEH OIEHKH pPEe3ybTaTOB OOYYEHUS, YPOBHS
chOpMUPOBAHHOCTH KOMIIECTCHITUH.

KoHTposnbHbIE 3a/laHusi U MHBIE MaTepHallbl OLEHKH PE3yJIbTaTOB OOYy4eHUS
OIIOIT BO pa3paboTranbl Ha OCHOBE NPUHLUIIOB OIICHUBAHUA: BaJMIHOCTH,
OIPEICICHHOCTH, OJTHO3HAYHOCTH, HAJIeKHOCTH; COOTBETCTBYIOT TpEOOBaHUSIM K
COCTaBy M B3aUMOCBSI3M OIIEHOYHBIX CPEICTB U TO3BOJSIOT OOBEKTHUBHO OIICHUTH
pe3yJIbTaThl OOYUCHHS M YPOBHU CHOPMUPOBAHHOCTH KOMIIECTEHITUH.

O6bem (oHI0B o1eHOUHBIX cpeacTB (Hanee — POC) cooTBETCTBYET YUeOHOMY
IJ1aHy HanpasieHus: noaroroBku 36.03.01 BerepuHapHo-caHUTapHAs SKCIIEPTU3A.

Conepxanne P@OC coorBerctByer nenasim OIIOII BO no HampaBieHHio
noaroroBkn  36.03.01 BerepunapHo-canutapHas ~ JKCIepTu3a,  Oyaymieu
npodeccuoHaIbHON AEATEILHOCTH 00yUarOIIUXCS.

KauectBo ®OC obecneurnBaeT 0O0bEKTUBHOCTh U JIOCTOBEPHOCTh PE3YJILTATOB
MIPY MPOBEICHUH OIEHUBAHUS PE3yIbTATOB 00 yUCHHUS.

OBUIVE BBIBOJIbI

Ha ocHOBaHMM NpOBEAEHHOW 3KCHEPTHU3bI MOYKHO CHAENATh 3aKIOYEHHUE, YTO
®OC paboueil mnporpammbl IUCHUIUIMHBI «Heopranumdeckas W aHaJIWTHYECKas
XUMHUS» 10 HampaBieHuto mnoaroroBku 36.03.01 BerepunapHo-canuTapHas
IKCIIEPTH3a, HAMpaBIEeHHOCTh (Mpoduiib) mporpammel «BerepuHapHO-caHUTapHAs
skcnepTu3a»  (kBanudukanus — BbIMycKHMKa  «bakamaBp»),  pa3paOoTaHHBIN
brmunoxsarosoit 10.B., nouentom kadenpsl «llouBoBeneHue, arpoXuMusi U XUMHUS)
OI'bOY BO Ilenzenckuii I'AY, coorBerctByer ®PI'OC U coBpeMEHHBIM
TpeOOBaHUAM pBhIHKA TPYyJa, YTO MO3BOJUT MPHU €0 peasi3alliy YCIEUIHO IPOBECTH
OLICHKY 3asiBJIEHHBIX KOMITETEHIUN



2. TACHOPT ®OH/IA OLIEHOYHBIX CPEJCTB MO JUCLUUILIUHE

[Tacnopt ¢onma oneHOYHBIX cpeAcTB mo AucuumimHe «Heopranumueckas u
aHAJIUTUYECKAsT XUMUSD)

No Kon HanmenoBanve unamnkaropa Kon [Tnanupyemslie pesynbrarsl | Haumenos
NI | UHOUKATOp | JOCTIOKEHHS KOMIIETEHLMH | IUIaHUp 00y4eHus aHue
a yeMOoro OLICHOYHBI
JOCTHKEH pe3ynbT X CpPEICTB
ust aTa
o6rrenpod o0yueHu
€CCHOHAJIb s
HOU
KOMIIETEHI
2031
1 | MA-1yk.1 | 3HaTh: MeTOMBI 36 3HaTh: METOJIBI YcTHbli
KPUTHYCCKOr O aHaIM3a 1 (M- | KpUTUYECKOro aHaIM3a U onpoc,
OLIGHKH COBPEMEHHBIX lyk.1) | OUEHKH HAayqHBIX TecT,
HAYYHBIX JIOCTHKEHHI; JOCTH>KEHHI B 00J1aCTH IpoBepoY
OCHOBHBIC INPUHITAITBI HEOPraHUYECKOU XUMHHU HBIE
KPUTUYECKOTO aHaIn3a
paboThI
2 HU-2yk: | YMeTh: mony4arb HOBbIC Y6 YMeTh: OCYyIIECTBIIATh YcTHBIN
3HAaHUS HA OCHOBE aHAIIN3a, (UJI- | mouck uHpOpMAaLK 1 ormpoc,
CHHTEe3a  JIp.; cOOUpaTh u 2yk.1) | PCLICHHIi HA OCHOBE Tecr,
0000111aTh JaHHBIE I10 XAMHAYECKOr0 poBEpOH
aKTyaJIbHbIM Hay4HbIM 9KCIEPUMEHTA U OIbITa —
po0JIeMaM, OTHOCSIIIAMCS K
o . paboThI
npodecCHOoHANBEHON 00JIacTy;
OCYIIECTBIISITH TOUCK
nHOPMAIUK U pellieHUH Ha
OCHOBE JICHICTBHH,
9KCIIEPUMEHTA U OIBITa
3 | UA-3yk, | Buagers: uccnenopanuem B6 Bnaners: ucnons3oBaHnueM | Y CTHBIN
poOIEeMBI (UJ1-3 | amexBaTHBIX METOJIOB |  ompoc,
npodeccuoHaNbHON VK1) HEOPraHUYeCcKoOl XHWMUU TeCT,
JESITETTLHOCTH C U1 PEeWICHNA | [1poBepoy
MIPUMEHEHUEM aHaIN3a, MPOOJIEMHBIX HEIE
CHHTE3a U APYTUX UMGTO)IOB MpodeCCHOHATBHBIX paGoTHI
HMHTEJUIEKTYaJIbHOU CUTYyaIui
JACATCIIbBHOCTH ; BBISIBJICHUEM
pobJIeM U UCIIOTIb30BAHUEM
aZICKBaTHBIX METOAOB JJIsI UX
PCILCHHS;
JEMOHCTPHPOBAHHEM




OLICHOYHBIX CYKIEHUI B
peleHn: IpoOIeMHBIX
podecCHOHANTBHBIX
CUTYaINi
4 | UA-1lonk. | 3HATH: TEXHHYECKHE 32 3HaTh: TEXHUYECKUE | Y CTHBIN
4 BO3MOXKHOCTH COBPeMeHHOro | (U ]I- BO3MOKHOCTH ompoc,
CHeNMaIn3UPOBAaHHOTO lomk.) | COBPEMEHHOrO Tecr,
000pYIOBaHMS, METO/IBI CIIeINATM3UPOBAHHOT O NpoBepoY
peleHus 3agay XUMHUYECKOTO HBIC
npoeccroHamsHON obopymoBaHUs paGoTh
JIeTeNbHOCTU
5 | UMA-20nk- | YMETh: IPUMEHATh V2 YMeTh: IPUMEHSATH YcTHBIN
4 COBpeMeHHbIe TexHOnoruu u - | (M J1- COBPEMEHHBIE TEXHOJIOTUU ompoc,
METOAbI UCCJIICAOBAHUU B 201_11(-4) 1 METOJAbl XUMHNUYCCKUX TECT,
npohecCUOHaTBHOM HCCJICIOBAaHHUI poBepoY
JIeATENBHOCTH, —_—
UHTEPIPETUPOBATh
MIOJTyYeHHBIE PE3YJIbTAThI pabote!
6 | Ud-3onk- | Braners: HaBbikamu paborer | B2 Bnaners: HaBbIKaMu VCTHBIN
4 CO CIEUAIN3UPOBAHHBIM (M- paboThI co ompoc,
000pyJOBaHUEM IS 30rk.4) | CUCIMATH3MPOBAHHBIM Tecr,
peanu3anyy MOCTaBIEHHBIX XUMUYECKUM poBepoY
3aJla4 Ipy POBEACHUU 000py10BaHHEM HbIe
Uccie0BaHui U pa3paboTke paGoTsI
HOBBIX TEXHOJIOTUH

3 KOHTPOJIBHBIE MEPOIIPUATHUA U IIPUMEHSAEMBIE OLIEHOYHBIE
CPEICTBA 110 JUCIUIIJIMHE

Otanbl  GOPMUPOBAHMS  KOMIETEHIIUN, KOHTPOJbHBIE MEPONPUSATUS U
MPUMEHAEMBIE OICHOYHBIC cpelacTBa Mo jauciuiuinHe «Heopranuueckas u
AHAJIMTUYECKAS] XUMMUSD)

HanmeHoBaHMEe KOHTPOIbHBIX MEPOIIPHUITUN

WNHnukarop Tema/sTarbl GopMUPOBaHHUS TectupoBa | Ycrusiit | [IpoBepoun | Ok3ameH
JNOCTHKEHU KOMIIETEHLIUH HHE oIpoc bI€ PAOTHI
A HanmeHoBaHHE MaTEpHAJIOB OLICHOYHBIX CPEJICTB
KOHTPOIMP Dong [lepewe | 3amanu mo | Bompock k
yemoi TECTOBBIX Hb MIPOBEPOYH | DK3aMEHY
KOMIICTCHIT 3aJaHAl | BONPOCO | bIM paboTaM
4041 B

WT-1yia Crpoenue atoma + + + +
XumMudeckas CBSI3b U CTPOCHHUEC BCIICCTBA + + + +
OCHOBHEBIE KJ1aCChbl HCOPraHn4CCKuX + + + +
COETMHEHHH.
OKHCIIMTEIFHO-BOCCTAaHOBHUTEIEHEIE + + + +
peaKmuu
PactBops!. + + + +
Honnsie paBHOBecHss H  OOMEHHBIE
pEaKuuy B paCTBOPAX DIEKTPOJIUTOB
Xumuyeckass  KHHETHKA. XUMHUYECKOE + + - +
PaBHOBECHEC. 9Hepl"eTI/IKa XUMHWYCCKUX
peakiui
O6mme cBoiictBa MetamuoB. OCHOBBI + + - +
QJICKTPOXUMUHN

W-2 yi1 Ctpoenne atoma + + + +
XuMudecKkas CBSI3b U CTPOCHHUC BCIICCTBA + + + +




OCHOBHBIE  KJIACChI HEOPTaHMYECKIX
COEMHEHUI.

OKHUCIUTENHLHO-BOCCTAHOBUTEIBHEIE
peaknuu

PactBops!.
Honuble paBHOBecHsT W OOMEHHBIE
pEaKIuy B PacTBOpax 3JIEKTPOIUTOB

Xumudeckas  KHHETHKA.  XHMHYECKOe
paBHOBecwe. ODHEpPTeTHKa XHMHYECKUX
peakuui

OOmue cBoiictBa MeTauioB. (OCHOBBI
3JIEKTPOXUMUU

WJ1-3 vkt

Ctpoenue aTomMma

XuMudecKkas CBSI3b U CTPOCHHUC BCIICCTBA

OCHOBHBIE  KJIACChI HEOPTaHUYECKUX
COCTMHECHUH.

OKUCIUTENIbHO-BOCCTAHOBUTEILHBIE
peaxIm

PactBops!.
Honnsle paBHOBecHs U OOMEHHBIE
pPEaKLUy B PaCTBOPax 3IEKTPOJIUTOB

Xumudeckass  KHHETHKA. XHMHYECKOE
paBHOBecHe. ODHEpPreTMKa XUMHUYECKUX
peakuui

OOmue cBoiictBa MeTaiuioB. (OCHOBBI
ANEKTPOXUMHUHU

W/I-1lomnk-4

OCHOBHBIE  KJIACCHI HEOPTaHMYECKIX
COEUHEHUI.

OKHUCIUTENHLHO-BOCCTAHOBUTEIBHbIE
peakuuu

PactBopsl.
Honnble paBHOBecMs W OOMEHHBIE
pEaKknuy B pacTBOpax 3IEKTPOIINTOB

XuMudeckass  KHHETHKA. XHUMHYCCKOE
paBHOBecHe. OHepreTuka XUMHUYECKUX
peakuui

OOmue cBoiictBa MeTauioB. (OCHOBBI
3JIEKTPOXUMUU

N -201k-4

OCHOBHBIE  KJIACChI HEOPTraHMYECKHIX
COEIMHEHUM.

OKHCIUTENIbHO-BOCCTAHOBUTEILHBIE
peaxmn

PactBops!.
Honnsle paBHOBecHs U OOMEHHEIE
pEaKkLuy B PacTBOpax 3IEKTPOIUTOB

Xumudeckass  KHHETHKA.  XHMHYECKOe
paBHOBecwe. OJHEpreTHKa XHMHYECKHX
peakuui

Oo0mue cBoiictBa MeTauioB. (OCHOBBI
AIEKTPOXUMHH

NJ-3ork-4

OCHOBHBIE  KJIACCHI HEOPTaHMYECKUX
COEUHEHUI.

OKHCIIMTENBHO-BOCCTAHOBUTEILHEIE
peaximn

PactBopsI.
Honnble  paBHOBecusi W OOMEHHBIE
pEaKIuy B PacTBOpax 3IEKTPOIUTOB

Xumudeckass  KUHETHKA. XHMHYECKOE
paBHOBecHe. ODHEPTETHKAa XHUMHYECKUX
peakuui




OOmue cBoiictBa MeTaiuioB. (OCHOBBI - + + +
3IEKTPOXIUMHHU

Ankanumerpus + + + +
Auuaumerpust + + + +
Ilepmanranatomerpus. Monomerpus + + + +
OCHOBHI (PU3UKO-XUMUYECKHUX METOIOB + + + +
aHanmm3a. MeTobl MOATOTOBKH MPOOHI K

aHaIN3y

*1-HayaJLHBIN 3T,
2-TIPOMEKYTOYHBIH 3Tal,
3-3aKJIFOYUTEILHBIN JTall

4 KPUTEPUU U LIKAJIBI VI AHTETPUPOBAHHOM OLIEHKU YPOBHS
C®OPMHUPOBAHHOCTHU KOMIETEHIIUIA

Nunuxarops
KOMIIETCHITUI

OneHku chOpPMUPOBAHHOCTH KOMIICTCHITHIA

HEYAOBJICTBOPUTCIIBHO ‘

YAOBJICTBOPHUTCIIBHO

XOpOIIO

OTJIMYHO

YK-1 CnocobeH ocynecTBIASTh KPUTHYECKUI aHAJIN3 MPOOJIeMHBIX CHTYallHii HA OCHOBE

CUCTEMHOTI'0 IMoJaAX0aa, Bl)lpaﬁaTbIBaTb CTpaTEru JeHCTBUIA

Ha-1 VYpoBeHb 3HaHUN HIKE | MUHMMaIbHO YpoBeHb YpoBeHb 3HaHUH B
ITonnoTa MHMHUMAaIbHBIX JIOILYCTHMBIN 3HaHUH B obbeme,
3HAHUU TpeOOBaHMiA, UMENH YpOBEHb 3HAHUM, o0beme, COOTBETCTBYIOIIEM
MecTO rpyOble OITHOKH | JOMYIIEHO MHOTO COOTBETCTBYIOIL | IpPOrpamMMe
HerpyObIX OMHO0K €M IporpaMMe | IOArOTOBKH, 0e3
TIOJITOTOBKH, OIIHOOK
JIOIYLIEHO
HECKOJIBKO
HerpyoObIX
omn0oK
Na-2 [Ipu pemenun IIponemoncTpupoBan | Ilpogemonctpu | IIponemoHCTpHpOB
Hanuuue CTaHJAPTHBIX 3a/1a4 HE | bl OCHOBHBIE YMEHHMSI, | POBaHBI BCE aHBI BCE OCHOBHBIC
YMEHUH MPOJAEMOHCTPUPOBAHBI | PEILLIEHbl TUIIOBBIE OCHOBHBIE YMEHHUS, PEeLIEHbI
OCHOBHBIE€ YMEHUS, 3a/1a4yM ¢ HETpyObIMU | YMEHUS, BCE OCHOBHBIE
HUMEII MECTO TpyOBIe OIOKaMH, pEIICHBI BCE 3a/1a4u ¢
OIIUOKHU BBITIOJTHEHBI BCE OCHOBHBIE OTJICIbHBIMU
3a/laHus, HO HE B 3a/1a4uu ¢ HECYIIIECTBEHHBIMHU
MOJTHOM 00BeMe HETPYyOBIMH HEI04eTaMH,
olInOKamu, BBITIOJTHEHBI BCE
BBITIOJIHEHBI BCE | 3aJjaHUS B ITOJHOM
3a/laHus B o0beme
MOJIHOM
o0BeMe, HO
HEKOTOpbIE C
HeJoYeTaMu
HUa-3 ITpu pemrenun Nmeercs [Tpogemonctpu | IlponeMoHcTpUpOB
Hanuune CTaHJAPTHBIX 337ja4 HE | MUHUMAaJIbHBII Ha0Op | poBaH 0a30BbI€ | aH HABBIKH MPHU
HaBBIKOB MPOJAEMOHCTPUPOBAHBI | HABBIKOB JIJIsI HaBBIKU TIPU pereHun
(Bmanenue 0a30BbI€ HABBIKH, pelieHus pelieHnu HECTaHJapTHBIX
OTIBITOM) MMEIIN MECTO IpyObie CTaHJIAPTHBIX 337a4 C | CTAHIAPTHBIX 3az1a4 6e3 omunooK
omnOkn KommereHus | HEKOTOPBIMH 3a/1a4 ¢ 1 HEJI0YETOB
B MIOJIHOM Mepe He He04YeTaMu HEKOTOPBIMU
chopmMupoBaHa. Heo4YeTaMu

HNmeromumxcs 3HaHUH,




YMEHH, HAaBBIKOB
HEJI0OCTaTO4HO ISt
peleHus
MPAKTUYECKHUX
(mpoeccroHaIbHBIX)
3aza4

OIIK - 4 Cnnoco0eH 000CHOBBIBATh M PEATH30BLIBATH B PO eCCHOHAIBHOMI

ACATECIBHOCTH COBPEMEHHBIC TEXHOJOIMA ¢ UCITOJTb30BAHUEM HpHﬁOpHO-HHCprMeHTa.HI)HOﬁ
0a3bl U HCNMOJIL30BATH OCHOBHbLIE €CTECTBCHHBIC, OMOJIOTHYECKHE U IIqu)QCCI/IOHaJII)HI)Ie
MOHATHSA, A TAKIKC MCTO/AbI IIPU PCHICHUM oﬁmen

o ecCHOHANBHBIX 32124

na-1 YpoBeHb 3HaHU HUXKE | MUHMMaJIbHO YpoBeHb YpoBEHb 3HAHMI B
ITonnoTta MHMHUMAaIbHBIX JIOILyCTAMBIN 3HaHUM B o0beme,
3HaHUH TpeOoBaHMii, UMeNn YpOBEHb 3HAHUH, o0beme, COOTBETCTBYIOILIEM
MECTO TpyObI€ OMMUOKK | JOMYIIEHO MHOTO COOTBETCTBYIONI | TIPOTpaMMe
HETPYOBIX OMIHOOK €M MporpaMMe | TIOJTOTOBKH, 0e3
MOJITOTOBKH, OIINO0K
JOITyLIEHO
HECKOJIbKO
HEerpyObIX
om0k
Hna-2 [Ipu pemennn ITIpogemoncTpupoBan | [Ipomemonctpu | IIpomemoHcTpHpoOB
Hanuune CTaHJIAPTHBIX 337[a4 HE | bl OCHOBHBIC YMEHHUS, | POBAHBI BCE aHbl BCE OCHOBHbBIE
YMEHUH MPOJAEMOHCTPUPOBAHBl | PELLIEHBI TUIIOBBIE OCHOBHBIE YMEHHS, PELIEHBI
OCHOBHbBIE€ YMEHUS, 3a/1a4M ¢ HErpyObIMU | YMEHUS, BCE OCHOBHBIE
MMEIIN MECTO TpyObIe omuoKamu, pelieHbl Bce 3a7a4u ¢
OLIUOKH BBITIOJTHEHBI BCE OCHOBHBIE OTJICJIbHBIMU
3aJ]aHus, HO HE B 3a/1a4u ¢ HECYIIECTBEHHBIMHU
HIOJTHOM 00Bbeme HETpyOBIMH HE/I04eTaMH,
omuoKamu, BBITIOJTHEHBI BCE
BBITIOJTHEHBI BCE | 3aJ[aHUA B MTOJHOM
3a/laHus B o0beme
MOJTHOM
o0BeME, HO
HEKOTOpPBIE C
He04YeTaMu
na-3 [Ipu pemenun HNwmeercs IIponemoncTpu | IIponemoHCcTpUpOB
Hannune CTaHIAPTHBIX 33/1a4 HE | MUHUMAJIbHBIA HA0Op | poBaH 0a30Bble | aH HABBIKH IPH
HaBBIKOB MPOJAEMOHCTPUPOBAHBI | HABBIKOB JIJIsI HaBBIKU TPU peleHun
(BmaneHue 0a30BbIC HABBIKH, peleHus peleHnn HECTaHJAPTHBIX
OTIBITOM) UMEJN MECTO IrpyObie CTaHJAPTHBIX 33734 C | CTAaHIAPTHBIX 3amaq 0e3 omuooK
omnOku KomnereHuust | HEKOTOPHIMU 3a/a4 ¢ U HEJI04YETOB
B IIOJIHOM Mepe He Helo4eTaMu HEKOTOPBIMU
cthopmMupoBaHa. HeJl0ueTaMu
Hmeromuxcs 3HaHUMH,
YMEHHI1, HAaBBIKOB
HEJI0OCTaTOYHO IS
pelieHus
MPAKTHYECKHUX
(mpoeccroHaIbHBIX)
3az1a4
Xapaxrepuct | Komnerenuus B CdopmupoBannocts | ChopmupoBans | CHopMHUpOBAaHHOCT
uKa MOJTHOM Mepe He KOMIIETCHIIUN OCTh b KOMIIETCHIINN
chopmupoBa | chopmmpoBaHna. COOTBETCTBYET KOMIIETCHIIUU B | TIOJTHOCTBIO
HHOCTH Nmeronuxcs 3HaHUIH, MUHUMAaJIbHBIM LEJIOM COOTBETCTBYET
KOMIIETCHIINN | YMEHHH, HAaBBIKOB TpeOOBaHHSIM. COOTBETCTBYET | TpeOOBaHUSM.




HEIOCTATOYHO IS Wmeronuxcs 3HaHUH, | TpeOOBaHHSIM. Nmerommxcst
pelieHus YMEHHM, HABBIKOB B Hmeromuxcs 3HAHUM, YMEHUH,
MPaKTUYECKUX LIEJIOM JIOCTaTOYHO 3HAHUMH, HaBBIKOB U
(mpodeccHOHANBHBIX) | IS peIICHHS YMEHH, MOTHBALIMH B
3amaq MPaKTUYECKUX HaBBIKOB U MOJIHON Mepe
(mpodeccoHaATBbHBIX) | MOTHBAILIUU B JIOCTaTOYHO JJIsI
3aja4, HO TpebyeTcss | meIoM PELIECHHS CIOKHBIX
JIOTIOJTHUTEIbLHAS JIOCTATOYHO JUIsl | TIPAKTUYECKUX
MpaKkTUKA 10 pelieHus (mpodeccroHabH
OOJNBITUHCTBY CTaHJIAPTHBIX bIX) 33724
MPAKTUYECKHX 337]a4 | MPAKTHUYECKUX
(mpoeccronan
BHBIX) 3aJ1a4
YposeHb Husknit Hwxe cpennero Cpennuit Bercoknii
chopmupoBa
HHOCTH

KOMIIETCHITI




5 TUITOBBIE KOHTPOJIBHBIE 3AZJIAHUSA NJIN NHBIE MATEPHUAJIbI,
HEOBXO/MUMBLIE VIS OHEHKHA PE3YJIbTATOB OCBOEHUA
OBPA3OBATEJIbHON MTPOI'PAMMBI

5.1 Bonpocsl 17151 IPOMEXKYTOYHOM aTTecTanuu (3K3aMeH) 00y4arIuxcs mo
onenke chopmupoBanHocTu komnereHuun YK-1 n OIIK-4

1. OcHOBHBIC TOHSITUS U 3aKOHBI B XUMUH.

2. CoBpemeHHasi TeOpHsl CTPOEHHUS aToOMa, KOPIYCKYJISIPHO-BOJHOBOM Jyallu3M YaCTHUI]
MUKpOMHUpa. OJEeKTpoHHas (aToMHas OpOMTaNb), €€ OCHOBHBIE XapaKTEPUCTUKU (KBAHTOBBHIE
qycia). DIEKTPOHHBIE U AIIEKTPOHHO — CTPYKTYpHBIE (popmyiibl. MI30TOMBI, H300apHhI.

3. Tlepumommueckwii 3akoH J[.11. MenneneeBa. CBoiicTBa aTOMOB 3JIEMEHTOB (9HEPTUsl MOHHU3AIIHH,
CPOJICTBO K DJIEKTPOHY, 3JIEKTPOOTPUIIATEIHHOCTD, Y(PEKTHBHBIN paguyc).

10. KoBaneHnrtHas cBsi3b, criocoObl ee obpa3zoBanus. [lonsipHas U HemomsipHas KOBaJEHTHAsI CBS3b.
Crpoenue MoJIeKyl.

13. HNonHnas cBsi3b. MexaHu3M o0pa3oBaHusi HOHHOW CBs3U. [IprMepsl HOHHBIX COEIMHEHUN U MX
CBOMCTBA.

14. Merannuueckass CBsi3b M €€ CBoWcTBa. Bopopomnas cBsizb. I[lpumepsl coeawHEeHUN ¢
BOJIOPOJIHOM CBSI3bIO U €€ 3HAUCHHUE.

15. Xumuueckoe paBHOBecHE, TMHAMUYECKUI xapakTep ero. [lpunnun Jle-marense.

16. [lonsatue o pactBopax. Pu3MKO-XUMHUYECKas TeopHs oOpazoBaHUS pacTBOpPOB. I mapatHas
Teopust oopazoBanus pactBopoB .M. Menneneesa.

17. OcHoBHblE MOJOXEHUSI TEOPUU BJIEKTPOJUTUYECKOM auccoumaunuu. [‘mapatanus HOHOB.
Crioco6b! BbIpaKe€HHsI KOHLIEHTPALMK PacTBOPOB. Polib BOIHBIX pacTBOPOB B OHMOCHCTEMAX.

19. CunpHble U cnabble 7eKTpoUThl. CTENEeHb AUCCOLMALUU, KOHCTAaHTAa JUCCOLUALMU. 3aKOH
pazb6asnenus OcBanpaa. CMelIeHre paBHOBECHS B PACTBOPAX CIAObIX AJIEKTPOIUTOB.

20. Jluccormanus Boabl. IoHHOE pOU3BEICHNE BOIBI. BOTOPOIHBIN MOKa3aTeb.

21. Tmaponu3 coneid, Tunel ruaponusa. CTeneHb THAPOIN3a, KOHCTAHTa TUApoNn3a. [ uaponus B
OHMOJIOrMYecKUX cucTeMax. XuMu4ecKkasi HSCOBMECTUMOCTD BELIECTB B OPraHu3Me.

22. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTEeNH MU BoccTaHoBHTenH. IIporeccs
OKHUCJICHHS ¥ BOCCTAHOBJICHUS. MeTOIbl HAXOXKIECHUS CTEXHOMETPUUECKUX KOd(DPUImeHToB.

23. BaxHeimme s-3J€MEHTHI U UX COSIUHCHUS.

24. BaxHelmme p-3JIEMEHTHI U UX COSINHEHHUS.

25. Baxneiimme d-371eMEHTHI M UX COCAMHCHUS.

26. 3agauu U METOJbI KOJIMYECTBEHHOT O aHAIN3a.

27. TlpuHIMO ¥ TEXHUKAa 00bEMHOTO (TUTPUMETPHUUECKOT0) aHAIM3A.

28. Knaccudukanus MeTONOB TUTPUMETPUUYECKOTO aHajiM3a U €€ MPUHLIMI. TeopeTuyeckue
OCHOBBI HHAMKATOPOB U MPUHIIUI UX TOJ00pa.

30. AuuauMeTpUYecKuil M aJKaIMMETPUIeCKUil aHamu3 (MCXOIHbIE BEIECTBa, paboure pacTBOPEI,
OIpe/ieTICeHNE TOUKHU SKBUBAJIEHTHOCTH, PACUEThI).

31. MeToabl OKUCIUTENHHO-BOCCTAHOBUTEIFHOTO TUTPOBAHUS.

32. Cytb MmeTona nepManranatomeTpuu. CyTh MeTOa HOJOMETPHH.

33. Ousuko-xuMHYecKre MeTo bl aHanu3a. Obnactu npuMmenenus. [IpeumyiecTBa 1 HEJOCTATKU B
CpaBHEHUU C APYTHUMH METOJJaMU aHATMTHYECKON XUMHUH.

34. [lonstre o MeToauke u3MepeHuit. OCOOEHHOCTH KOJUYECTBEHHOTO U KAYECTBEHHOTO aHAIN3a B
pasTUYHBIX (PU3UKO-XUMHYECKHUX METOJAaX aHAJIM3A.

35. OcHOBHBIE XapaKTEPUCTUKH (PU3NKO-XUMUIECKIX METO/IOB aHAIIN3A.

36. Teopus uznydeHuii u ux pusuueckas mpupoaa. COOTHOIIECHUS MEXAY TUHOW BOJHBI, YaCTOTON
u 3Heprueil. CrieKTpbl JIeKTPOHHBIE, KoJiedaTenbHbIe, BpallaTelIbHbIE.

37. 3akon nornomenus ceera (byrepa — Jlambepra — bapa). Dkcrunkius — E, mporyckanwue, % - T.
JlnvHa BOTHBI U BOJIHOBOE YHCIIO.



38. MoHOXpoMaTOpbl Ha Mpu3Me U AU(PAKIIMOHHON penieTke. Y CTPOMCTBO CIEKTPO(OTO-METPOB U
KOJIOPUMETPOB. Marepuaibl, UCHOIb3yeMbIe I ONTHYCCKHX CHCTEM B pa3HBIX JHAa-TIa30HAX
CIIEKTpa.

39. Knaccudukanus CieKTpaibHBIX METOAOB aHAIN3A.

40. Knaccudukanus xpoMaTtorpa@uueckiux MeTOI0B.

41. Teopernueckue OCHOBbI xpomarorpaduu. KodadduuueHT eMKocTH, BpeMs yAep)KUBaHUS
(ynep>xuBaeMblii 00BEM), THHEWHAS U 00BEMHAsI CKOPOCTb.

5.2 KoMILIeKT TeCTOBBIX 3aJaHUIi XJI 0CBOeHHA KomMneTeHnun YK-1

1. Kakue 13 yka3aHHBIX 3JIEMEHTOB HE UMEIOT HECITAPEHHBIX IJIEKTPOHOB B OCHOBHOM
COCTOSIHUH? 3aNMIINTE HOMEPA BHIOPAHHBIX JIEMEHTOB.

1. Ca

2. N

3. Cu

4. S

5. Zn

OtBeToM B 3a7aHusX 1—3 sABIsIETCS MOCIEA0BATENLHOCTD (P, 0L KOTOPHIMU YKa3aHbI
XMUMHMUYECKHE JIEMEHTHI B JAHHOM PsIy.

2. L1 [ |
2. U3 yka3aHHBIX B Py XUMUYECKUX SJIEMEHTOB BBIOEPHUTE TPH 3JIEMEHTA, KOTOPHIE B
[lepuoanyeckoii cucteme xuMuueckux 3aemMenToB . 1. MenneneeBa HaxoaaTcs OJHOM
IIepUoJIE.
PacrionoxuTe BEIOpaHHBIE JIEMEHTHI B TTOPSIKE BO3PACTAHUS MX METANTHYECKUX CBOMCTB.
3anumuTe B MOJie OTBETa HOMEpa BRIOPAaHHBIX 3JIEMEHTOB B HY>KHOM IIOCJIEI0BATEIbHOCTH.
1. C
2. Al
3. Mg
4. Si
5. Be

]

OtBeToM B 3a7aHusX 13 sABIsIEeTCS MOCIEA0BATENBLHOCTD U(P, 10 KOTOPHIMU YKa3aHbI
XUMHUYECKUE JIEMEHTBI B JTAHHOM PsLYy.

3. W3 mpensiokeHHOro mepevyHs BEIOEpUTE 1Ba XUMUYECKUX 3JIEMEHTA, C KOTOPBIMH XJIOP
0o0pa3yeTr KOBaJEHTHBIE MOJISIPHBIE CBA3H.

1) Bomopon

2) xanuii

3) maraui

4) HaTpuit

5) docdop
3anuImTe B 1OJIe OTBETa HOMEPa BRIOPAHHBIX XUMHUYECKHUX 3JIEMEHTOB.

L]

4. B mpobupky ¢ conpio X nobaBumu pactBop Y. B pe3ynbTaTe peakuuu HaOIw01aIH
BBIJICTICHUE Ta3a.

13 MPCIIOKCHHOI'O ICPCUHSA BI)I6epI/ITe BCIICCTBA Xu Y, KOTOPBIC MOI'YT BCTYlIaTh B
OIMMNCAHHYI0 pCaKIUIO.

1) BaSO4



2) K2S04

3) HCI1

4) NH4NO3

5) KMnO4

3anumuTe B OTBET HUGPHI, PACMIONIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

X |Y

5.

5.YcTaHOBUTE COOTBETCTBHE MEXY (OPMYJION BEIIECTBA M peareHTaMu, C KaXKJbIM U3
KOTOPBIX ATO BEIIECTBO MOXKET B3aMMOJICHCTBOBATE: K KaXKI0W MTO3UIINHU, 0003HAUEHHON OYKBOM,
noJ0EPUTE COOTBETCTBYIONIYIO MO3UIINIO, 0003HAYCHHYIO I (POH.

OOPMYVJIA BEHIECTBA
A) Pb

b) CuO

B) Zn(OH)2

I') Nal

PEATEHTHI

1) HNO3, AgNO3, S

2) FeS, 02, H2S0O4

3) KOH, HCI, NH3

4) HCI, Al, H2

5) Pb(NO3)2, HNO2, Br2

3anumuTe B TaOIUIy BEIOpaHHBIE ITU(GPHI O] COOTBETCTBYIOIUMHU OyKBaMHU.

6. Teepupiii HUTpaT Kamus Maccoit 10 r noGaBmimm k 5%-My pacTBOpY TOTO K€ BEIIECTBA U
nonyunnu 15%-i pactBop. Ckosibko rpaMMoB 5%-ro pacTBopa 06110 B34T0? (3alHUILINTE YUCIIO C
TOYHOCTBIO IO IETTBIX.)

7. B na6opatopuu umeercs 36,5%-s consiHast kucnoTa. 13 neé Hano npuroroButh 600 M
0,5 M consaoit kucaotsl. CKoJibKO TpaMMoB 36,5%-T0 pacTBOpa A1 STOr0 MOHAA00UTCA?
(3anmummTe Yuciao ¢ TOYHOCTHIO J0 LENbIX. )

8. Jlano Tepmoxumuyeckoe ypaBuenue: 2C + H2 = C2H2 — 228 k/Ix
B peakun norsotunock 95 kJx Tem1oTsl. Beluncnure Mmaccy BCTyNMBILETO B PEAKLUIO
yraepona. OTBeT faiTe B rpaMMax ¢ TOYHOCTBIO 10 LIEbIX.

9. Peaxnus cpensl B pactBope cynbdara meau (1) ....... , TOTOMY YTO...........

10. Cneuuduueckoii 1 katnona Ba2+ sBnsercs peaxius:
1) BaCI2+H2S04=BaS04 | +2HCI,;

2) BaCI2+(NH4)2C204= BaC204 | +2NHA4CI;

3) 2BaCI2+K2Cr207+H20=2BaCrO4 + 2KCI+2HCL

4) BaCl2+Na2 SO4=BaS04 |+2NaCl.

KoMmiekT TecToBBIX 3adaHuil 15 ocBoeHus komnerenuuu OIIK-4



1. Kak BbIOpaTh AMHY BOJHBI IPU MPOBEAEHUN (DOTOMETPUUECKUX OIpeIeIeHUNH?

a) 3mepeHus nmpoBOAAT IpU JUIMHE BOJIHBI, COOTBETCTBYIOIIEH MAaKCUMYMY IOTJIOIICHUS

6) M3mepenus npoBOJAT MPU JJIMHE BOJIHBI, COOTBETCTBYIOIIEH MUHUMYMY IOTJIOIIEHUS

B) M3MepeHus mpoBOJAT IpH 11000 JUIMHE BOJIHBI IIPU YCIOBUHU, YTO IPUOOP U3MEPUT JaHHYIO
ONTUYECKYIO IJIOTHOCTD

2. B xakux KOOpaWHATaX CTPOAT KATMOPOBOUYHBIN rpaduk?
a) Ontuyeckast IIIOTHOCTb — JUIMHA BOJIHBI

0) AHaTUTUYECKHUI CUTHAN — KOHIIEHTpAIUs

B) O0OBEM pacTBOpa — KOHLEHTPALIMS

3. Kaxkas u3 roprounx cMecei, HCIONIb3yeMbIX B aTOMHO-a0COpOIIMOHHON CIIEKTPOCKONHH, 1aeT
HauOOJIBIITYIO TEMIIEPATYPY?

a) ALIETHJIEH — BO3yX

0) 3akuCh a30Ta — alETUIICH

B) [Iponan — Bo3myx

4. Yto onpenenstoT METOA0M INIAMEHHO-I)MUCCHOHHON CIIEKTPOMETpUN?
a) ConepxaHue TYrOIUIaBKUX JJIEMEHTOB

0) ConeprkaHue TSDKEIJIBIX METAJIJIOB

B) CozeprKaHue MIEIIOYHBIX METaUIOB

5. Ha yem ocHOBaH MOTEHIIMOMETPUYECKUN METO?

a) Ha uzmepenuu pa3HOCTH MOTEHIIMATIOB MEX/Y JIEKTPOAaAMHU

6) Ha u3mepennu 3/1C

B) Ha m3Mepennn KOHIIEHTpaIMK OIPeeieMOro HOHa B PaCTBOpE

6. Uto Takoe xpomaTtorpadus?

a) Meroj ornpeaeneHust Macchl BEIIECTBA, MOIYYEHHOr0 Ha MOTPYKEHHOM B PACTBOP AJIEKTPOE
0) Meron aHanu3a, OCHOBAHHBIN Ha MCCIIEAOBAaHUN B3aUMOJICH CTBUS U3YyUYECHHS C aTOMaMHu U
MOJIEKYJIaMH BELIECTBA

B) MeTtoj pa3zieneHust BEeuecTB, OCHOBaHHbBIN Ha pacrpeeeHu KOMITOHEHTOB MEXTY JBYMsI
dazamu MOABMIKHON U HETIOJIBHIKHOMN

7.MGTO)I KOJIMYCCTBCHHOI'O aHajinu3a, OCHOBAHHBIA Ha ONpCACICHNHN BCUICCTB ITYTEM B3BCHIMBAHNA,
Ha3bIBACTCA...

8. TutpoBaHue, mpu KOTOPOM K aHAIU3HPYEMOMY pacCTBOPY MPHIMBAIOT TOYHO H3BECTHBIN
U30BITOUHBI O0BEM NEPBOrO0 THUTPAHTA C MOCIEAYIOINIMM OMPEASICHHEM JTOro H30BITKA C
MIOMOILBIO BTOPOTO TUTPAHTA, HAa3bIBACTCH ...

9. MeTton, B 0OCHOBE KOTOPOTO JISKHUT 3aKoH byrepa-JlamGepra-bepa, na3siBaercs ...

10. [ns ompemeneHus moka3aTelisi MPEeIOMIICHHUS BEIIECTBA UCIOIB3YIOT ...

5. 3 KomiuieKkT 3a1aHuii 1J1s1 IPOBEPOYHBIX padoT



Tema «OcHo8HbLE 3aKOHbL U NOHSINUS XUMUL Y

Bapwuanr 1

1. laiite onpenencaue aroma. [IpuBenuTe mpuMepsl.

2.Cpenaiite pacyeT H 3aroTHUTE TaOJHILY:

Dopmyra Macca KomuectBo O0BEM JaHHOTO KOJINYECTBA
No OJTHOT'O BEILIECTBA, " BEIIeCTBA MPH H. V.
BEIECTBA MoJIei MOJIEKYJI
MOJIs r (YKazaTh TOJIBKO JIs Ta30B)
CH, 4
1
CuS0O, 2

3. OnpenemiTe MoJsipHYI0 Maccy cieayronmx Bemniect: Ca (OH),, K3POy, Cls.

BapuanT 2

1. I[aﬁTe OIMpCACIICHUEC MOJICKYIJIC. MOJICKy.TILI HOPOCTBHIX U CJIOKHBIX BCIICCTB. HpI/IBeI[I/ITe MIPpUMCPBHI.

2.CpenaiiTe pacuer U 3arolHUTE Ta0HIy:

Dooryia Macca KonnuectBo O0beM TaHHOTO KOJINYeCTBa
No PMY OJTHOTO BEILIECTBA, . BeIlleCTBa MpH H. y. (yKa3aTh
BEIECTBA MoJeit MOJIEKY
MOJISI r TOJIBKO JIJIsl TA30B)
22
Cl, 3.01*10
1
NaNO, 0,2

3. Onpenenure MOJISIpHYIO Maccy cienyromux Bemecrs: NH,OH, AL (OH)s, H,.

Bapuanrt 3
1. JlajiTe onpeaenenne MOLO.
2.CrenaiiTe pacuer U 3aroJHUTE Ta0IUIy:

Popyyiia Macca KomuectBo OO0BeM JaHHOI'O KOJIMYECTBA
Ne PMY OJTHOTO BEILECTBA, . BelllecTBa MpH H. y. (YKaszaThb

BellecTBa MoJeit MOJIEKYT

MoJIs r TOJIBKO JIJIsl TA30B)
0, 56
1
KNG; 20
3. OmpenermTe MOJISIPHYIO Maccy cieayronmx Berects: KH,PO,; Zn (OH),; O,
BapwuanT 4
1.  [laiite onpenenenne OTHOCUTEIBHON aTOMHOM Macce. UTo OHa moKa3biBaeT?
2.  Cpenaifre pacuer U 3ar0JHUTE TaOIUIY:

Pooryia Macca KonnuectBo O0beM TaHHOTO KOJINYECTBa
No PMY OJTHOTO BEIIECTBA, . BEILIECTBA TPH H. Y. (YKa3aTh

BelIeCTBa MoJieit MOJIEKYT

MOJISI r TOJIBKO JJISI Ta30B)
SO, 6,02*10”
1
Ca (OH), 20 0,1

3. OmpenemmTe MONsIPHYIO Maccy cieayromux Bemiects: Cu (OH),; KHSO;3; Cr (OH)s.




Bapuant 5

1. JlaiiTe onpeneneHne OTHOCUTEILHON MOJICKYJIIPHONH Macce BEIIeCTBa.

2. CnenaiiTe pacuer U 3all0JIHUTE TaOIHITy:

Macca KomanuectBo O0BEM TaHHOTO
dopmyina OJHOT BeleC I KOJINYECTBA BEIECTBA MTPH
BElEeCTBA 0 TBa, MoJIel 1 H.y. (yKa3aTh TOJIBKO JIJIs

MOJISt r y ra3oB)
(o7} 2.8
CuSO, 16

3. Onpenenure MONsIpHYIO Maccy crenyronmx Bemects: KMnOgy; Oy; HC

1.IToHsaTHe SKBHBAJIEHTA.

2.CpaenaiiTe pacuer U 3alIOJHUTE TaOIUILY:

Bapuanrt 6

Macca KoanuectBo O0BeM TaHHOTO
®dopmyna OIHOT BEIIEC MoK KOJIMY€CTBA BEIIECTBA MPHU
BEIIIECTBA 0 TBa, MOJIEH . H.y. (yKa3aTh TOJIBKO JJIs

MOJISt r y ras3oB)
NO 11,2
Na,CO3 2

3. Onpenenute MOJIIpHYIO Maccy cienyrommux Bemiects: KoCroO7; HoOo; Fe (OH)3

Bapuanr 7

1. Uctunnas macca atoma. Kak oHa onpenensiercsi?
2. CnhemaiiTe pacder v 3aMOJIHUTE TaOIHITY:

Macca KomuaectBo OO0BeM TaHHOTO
dopmyna OJIHOT BeIec vorex | KOTHECTBA BEIIECTBA NP
BElIleCTBa 0 TBa, MOJIeH I H.y. (YKa3aTh TOJBKO JIJIs

MOJISt r y rasoB)




HNO3

6,02*1
0%

H»

1,4




3. Onpenenure MOJSIPHYIO Maccy cienyromux BemectB: MnO2; H3PO4; Os.
Tema «CTpoenue aroma»

Bapmuant 1

1. Chopmymupyiite moctynatsl bopa.

2.Kakue umcioBble 3HAYEHUS TPUHUMAET IMOOOYHOE KBAHTOBOE YHCJIO TPH 3HAYCHUU
TJIaBHOTO KBAHTOBOTO yKcia N = 3? YkaxuTe X OyKBCHHbIC 3HAUCHHUSI.

3.CocraBbTe DIMEKTPOHHYIO M DIEKTPOHHO-CTPYKTYPHYIO (OPMYJIBI aToMa MapraHia ;Mn .

yKa)KI/ITC, CKOJIBKO IMPOTOHOB u HCfITpOHOB B AApe aToMa 9TOI'0 OJICMCHTA



BapuanT 2

1. Chopmynupyiite npunuun [aymu.
2. KakxoBo MakcuMalibHOE KOJIMYECTBO AJIEKTPOHOB B moaypoBHe d u ypoBHe L?
3. CocTaBbTe 3JIEKTPOHHYIO U 3JEKTPOHHO-CTPYKTYPHYIO (OPMYJIbl aTOMa XJopa. YKaXHTe, 4YeM

35 37
OTJIMYAETCs COCTaB sijiep u30TonoB 1,Cl u 7Cl .

Bapuanr 3

1. Copmymupyiite mpaBuio XyHna.
2. Kakue yncnoBbie 3HaUEHHsI TPUHUMAET KBAHTOBOE YKCIIO | Mpu 3HAYEeHHH TNTaBHOTO KBAHTOBOT'O
yucna N = 4? YkaxuTe uX OyKBeHHbIE 3HAUCHHUS.

5
3. CoctaBbTe 3JEKTPOHHYIO U 3JIEKTPOHHO-CTPYKTYPHYIO (OPMYJIbI BaHaIMs > . Ykaxwure,
CKOJIbKO HETPOHOB COZIEP)KUTCSA B AJPE aTOMA ITOI'0 AJIEMEHTA.

Bapuanr 4

1. ChopmynupyiiTe 3aKOHOMEPHOCTH, YCTAaHOBJICHHbIE MO3JIM MIPH U3YYEHUH PEHTICHOBCKUX
CIEKTPOB aTOMOB 3JIEMEHTOB.
2. KakoBO MakCHMaJbHOE KOJMYECTBO JIEKTPOHOB B noaypoBHe fu ypoBHe M?
3.M300pa3ute pacroyioKeHWe SJIEKTPOHOB IO DJHEPreTUYecKUM sUeiikaM B aToMe JKelesa.

54 54
CpaBHUTE CTPYKTYpHBIE CUMBOJIBI ,Fe ,,Cr  ompeneauTe cocraB sifep 3TUX aTOMOB M YKaXHTe,
KAK Ha3bIBAIOT TAKUE IIapbl aTOMOB.

Bapuant 5

1. Chopmynupyiite npaBuiio Kieukosckoro.
2. Uro xapakTepusyeT CIIMHOBOE KBaHTOBoe uMcio? Kakoe d9ucIOBOe 3HAUYE€HHE OHO MOXKET
MPUHUMATH?

3. CocTaBbTe JIEKTPOHHYIO U 3JEKTPOHHO-CTPYKTYPHYIO (OPMYIIBI aTOMa KUCIOPOAa. YKAXKHTE,
o 167 177
CKOJILKO TIPOTOHOB U HEWTPOHOB CONEPKUTCA B aToMaX g | M g | . OIMHAKOBEI JIM DJIEKTPOHHEIE

(bOpMyIIBI THX aTOMOB?
Bapuanr 6

1. KakoB usnyeckuii CMbICI TOPSIIKOBOr0 HOMepa AneMeHTa B cucteme J[. 1I. Menneneesa?

2. CKOJIBKO 3JIGKTPOHOB MOXKET MaKCHMaJIbHO pacrojaraTbcs B moaypoBHe p? Kak, B
COOTBETCTBHH C MpaBUJIOM XYHJA, PACIONAraloTCs B JHEPreTHYECKHX s9YeilKax 3p-ToJypOBHS
YEThIPE AIEKTPOHA B ATOME CEePBI?

3. CocraBbTe 37ICKTPOHHYIO (opMyny ckaHaus ;> Sc . Ckosnbko cBOOOAHBIX sueek B 3d-

oxypoBHE 3TOro aroma? CKOJIbKO HEUTPOHOB B siApe atoMa?

Bapuant 7

1.B 4em cymrHOCTh uzei ae bpoins — co3ngarens BosiHOBOM MexaHuku? Kak 3amuceiBaeTcs
OCHOBHOE ypaBHEHHE BOJTHOBON MEXaHUKHU?

2.Yro xapakTepu3yeT MarHuTHOe KBaHTOBoe uucio m? Kak cBsfi3aHbl 3Ha4eHHS m CO
3HAYEHUSIMU IT000YHOr0 KBAHTOBOI'O uKcia 1?
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3. CocTaBbTe DIEKTPOHHYIO M DJIEKTPOHHO-CTPYKTYPHYIO (OpMYNbl aTomMa HaTpus 7 Na .
HanummTe CTpyKTypHBIA CHMBOJI M30TONA HATPUSA, B AJIp€ KOTOPOro COAEPKUTCS 13 HEHTPOHOB.

Bapuanr 8

1. Kakoe conepkaHue BKJIaJbIBAE€T COBPEMEHHAs HayKa B MOHATUE «JIEKTPOHHAs OpOMTAIIb)
(oHepreTuueckas siueiika)?



2. CKOJIbKO U KaKUX MONypoBHEH (110 OyKBEeHHOMY 0003HAYEHUIO) COAEPKUT TPETH SHEpre -
TUYECKUN YPOBEHb B aTOMaX XUMHUYECKHX 371eMeHTOB? CKOJBKO SHEPreTHYECKUX STUEEK B KAXKIOM
U3 3TUX MOyPOBHEN?

3.CocTtaBpTe INEKTPOHHYIO (GOPMYNy aTOMa MBIIIbSIKA 3735 As , pacnomoxure 1O

DHEPreTUYECKUM SUYCHKaM ero 4S- u 4p-37eKTpoHbl. UeM OTJIMYAKTCS APYr OT Jpyra H30TOIBI
MBIIIbSIKA?

Bapuant 9

1.1lpuBeaure mKamy OHHEpruu (IMOCIEAOBATEIBHOCTh  3aMOJIHEHHUS DHEPreTUYEeCKUX
NOIypOBHEH B aTomax) st anemeHToB | — [V mepuonos cucremsl MeHeneesa.

2.1lo xakoii oOmel ¢Gopmyse MOXHO TOJCYUTATh MaKCHMAalbHOE YHCIO JJIEKTPOHOB B
Ka)KZIOM JIaHHOM YpoBHE? (IIPUMEHUMOCTb (hOPMYJIbI IPOMILIIIO CTPUPYHTE IPUMEPOM).

59 -
3. CocraBbTe 3JIEKTPOHHYIO (hOpMYJTy aToMa KobajbTa ;NI 1 mokaxure pacrnonoxenue 3d- u
4S-311eKTPOHOB 10 3HEPreTUUECKUM siueiikaM. Kakue u3 HykI0HOB 11peo0iajatoT B siIpe 3Toro aroma?

BapuanT 10

1. ChopmynupyiiTe NPUHIUI MUHUMYMa SHEPTrUU MPUMEHUTEIHHO K MOJIOKEHHIO AJIEKTPOHA
B aTrome. Ha kakoM u3 mogypoBHel sHeprus aeKTpora MeHbIe: 2p wim 3d? 3d um 4s?

2.Kakue 4ucroBble 3HAYCHHsI MMEET MAarHWTHOE KBAaHTOBOE YHCIO M TpH 3HAYCHUH
11000YHOro KBaHTOBOro uucia 1 = 2? CKoJIbKO, CIe10BaTENIbHO, SHEPreTHUECKUX SUEEK CONEPKUT
d-roxypoBeHs?
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3. CocraBbTe S1IEKTPOHHYIO (OpMyYJTy aTomMa TUTaHa ,,7i. CKOJIbKO cBOOOAHBIX sdeek B 3d-

noaypoBHe 3Toro atoma? CKOJIbKO HEMTPOHOB B €ro siape?

Tema «XuMu4eckasi CBA3b»
Bapuanr 1

1. Kakyio cBsi3p HaspiBatoT MOHHOH? [lokakuTe MeXaHW3M BO3HHMKHOBEHUS HOHHOW CBSI3UM Ha
npumMepe oOpazoBaHus ¢ropuaa kamuss. MoxkHo M roBoputh o Mmojekyine CI ans TBepaoro
COCTOSIHUSI BelecTBa’?

2. B xakux MoJjeKynax u3 InepeyrcieHHbIX Hike umeercs m-cBsi3b? CHa; Np; BeCly; CO,. OtBer
HOATBEPAUTE rpapuueckuMU (HOPMYIaMH.

3. KakoB MexaHM3M IepeMeHHON BaJleHTHOCTH 1eMeHToB? [loueMy cepa mposBISeT MepeMeHHYI0
BaJIEHTHOCTb, KUCJIOPOJ Bcerja He 0oJiee ueM JByXBaJeHTeH?

4. O603HauybTe TUI THOpHIK3anuK opouTanei B mosiekyinax CHg, MgCl,, BFs.

BapuanT 2

1. B dem 3akiro4aeTcsi OCOOCHHOCTh THIUYHO KOBaJIGHTHOH cBs3u? Ilokakure MexaHU3M
BO3HUKHOBEHHS ITOU CBSI3U B 000OIIEHHO-CXEMAaTHUYECKOM BH/IE.
2. 3 uucna mepeyuciIeHHBIX HUXKE COCIWHEHUW BBIMUIINTE ABYMS CTOJIOIAMHU MOJIEKYJBI C
OJIMHAPHOW W KPaTHOM CBs3bI0. Te€, B KOTOPBIX UMEIOTCA T-CBs3b, momuepkauTe. CoHa, NH3, Na,
CCly, SO,, H,0.
3. Kak Bnusier xapakTep XMMHUYECKOH CBS3M aTOMOB Ha CBOWCTBA BEHIECTB (CIIOCOOHOCTH K
JIUcconanuu, t u T. a.)?
4. N3o0pa3ute pUCYHKOM IMpPOIECC sz-rn6p1/1m/13aunn. [IpuBenuTe mpuMep COOTBETCTBYIOLIEH
MOJIEKYJIbI U YKQKUTE €€ TEOMETPUIO.

Bapuanr 3

1. Kak u3MeHsieTcs 3amac 3HePrud MOJICKYJ [0 CPaBHEHHIO C 3allacoOM DHEPrUU pPa3pO3HEHHBIX
atomoB? Kakas monekyna npounee: Ho(Ecg = 431,8 kJIx) wu Nao(Ecg = 945 x/1x)?



2. Uem ompenensercs BeMMUMHA KOBaJeHTHOCTU ayeMeHTa? [IpuBenute rpaduueckue Gopmyisl
monekyn Nz, NH3, NO u onpeaenure B Kax a0l U3 HUX KOBaJIEHTHOCTb a30Ta.

3. Uro HaspBatoT rubpuausanueil opOutaneii? Hapucyiite ogHy ruOpuaHyro opOuTanbs u
00BSICHUTE, TOYEMY F'MOpUAHBIE CBSI3U 00pa3yloT 0oJiee MPOUYHYIO CBS3b, YeM HETMOPHIHBIE.

4. JlaiiTe OOLIYI0 XapaKTEPUCTUKY KPUCTAININUYECKUX BEIECTB U HA30BUTE THIIbI KPUCTAJIIMY ECKUX
PELIETOK.

Bapuant 4

1. IlepeyncnuTe OCHOBHBIC BHUABI XHUMHYECKHX CBS3€H W TPHUBEIMTE IO OTHOMY IIpPUMEPY
COOTBETCTBYIOUIMX ITUM BHJAM CBSI3U XMMUYECKUX COCTMHECHH.

2. N300pa3uTe puCyHKaMH JIBa BO3MOXKHBIX CIIOCO0a MEPEKPHIBAHUS P-IEKTPOHHBIX 00JIAKOB.

3. Uro Ha3bIBAIOT JUIMHON [UMOJISI W TUMOJBHBIM MOMEHTOM MOJIEKYdbl? OT 4Yero 3aBHCHUT
BEJTMYUHA JUTIOTBHOTO MOMEHTA?

4. VI3 mepevMcICHHBIX HUKE MOJCKYJ BBINUIIMTE T€, B KOTOPBIX HMEIOTCS SP-THOpUIHBIC
opbuTanu, u ykaxure ux reomerputo. BeCly, BCl3, H,0, CyH,.

Bapuanr 5

1. B yeM 0cOOEHHOCTH JTOHOPHO-aKLENTOPHOH cBA3u? [lokaxuTte ee MexaHU3M B OO0OOIIEHHO-
cxematuieckoi (popMe U Ha pUMeEpE.
2. Ot uero 3aBUCHUT BEJIMUMHA KOBAJIEHTHOCTH aToMa B MoJiekyJie? ViMeeT JIn KOBaJIeHTHOCTh 3HAK?

2—
Ormpenenute KOBaJICHTHOCTH cepbl B Mosiekyiie HoS v none SO;  mo ux rpadudeckum popmysam.
3. CkoJbKO G- 1 Tt-cBsi3eii B Mosiekyie N+, none Bi [ ?

4. Tlouemy monekyna CaCl, (B mapax) umeet nunelinyo Gopmy, mosekyina BCls Tpeyromsayo —
mwiockyro, a Mosiekyiaa CCly — rerpasapuueckyro?

Bapuanrt 6

1. KakoBa ¢u3nueckasi mpupoaa TUIMMYHO KOBAJIEHTHOM CBSI3U B COOTBETCTBUU C MPEACTABICHUSIMU
BOJIHOBOM MexaHWKu? KakuMu NODKHBI OBITh CIIUHBI DJIEKTPOHOB B3aWMOICHCTBYIOIIUX aTOMOB,
9TOOBI OHU MOTJIA BCTYIHTH JPYT C JPYTOM B XUMUYECKOE B3aUMOJIeiiCTBUE?

2. Kak coBpeMeHHast TeOpUsi XUMUYIECKOU CBSI3M OOBSICHICT TEPEMEHHYIO BaJICHTHOCTH 3JIEMEHTOB?
IIpuBenure npumep.

3. OOBsicHUTE ¢ MOMOIIBID Tpaduydeckux (OpMyJ? MovYeMy MPU HAIWYUU TOJSPHBIX CBS3CH B
monekynax CO, u SO, oHa U3 HUX HETOJISIPHA, a Apyras MoJIsIpHa.

4. BeIMUIIUTE XUMUYECKUE COCIUHEHHUs, B 00Pa30BAaHUU KOTOPHIX YYAaCTBYIOT sz-FI/IGpI/II[HBIe
0p6I/ITaJII/I C2H4; CH4; BC|3; C2H2.

Bapuanr 7

1. B kakux ciy4asx v Kak BOZHHKAET BOAOpoaHas cBs3b? [IpuBenuTe mpumepsl.

2. BeimuimmTe Te M3 MPHUBEICHHBIX HIKE MOJIEKYJ, B KOTOPBIX UMEETCS TUIMYHO-KOBAJIEHTHAS
cBa3b Mexy atomamu PCls; Np; K3S; SOs. [Ipusenure ux rpaduyeckue GopmMyJbl.

3. Kakum mpuHLOMIIaM W TpaBWIaM MOJYMHSETCS 3aMOJIHEHHE U ATOMHBIX, M MOJIEKYJSIPHBIX
opbuTaneit? Kak onpenensercst 4ucio XuMUYECKUX CBSI3€H B MoJieKyJsie o meroay MO?

4. Kakue u3 nmepeducieHHbIX MOJIEKYJ UMeIOT yrioByio hopmy? CO,, SO,, H,0.

Bapuanr 8

1. B yem 3akit0uarOTCsi 0COOEHHOCTH METAJITMYECKOM CBS3U?

2. CKOJIbKO XOJIOCTBIX 3JIeKTpoHOB y atomMoB Al u Se B ocHoBHOM coctosiuuu? Kakoit mporecc
00yCIJIOBJIMBA€T BO3MOXKHOCTbh TIOBBIIICHHUS KOBAJEHTHOCTH JTHUX JJIEMEHTOB [0 BEJIMYHHBI,
COOTBETCTBYIOIIEW HOMepY UX rpynnsl B cucreme [[. . Menneneesa?

3. B kakux W3 TpHUBEIEHHBIX MOJIEKYJl aOCOMIOTHOE 3HAYEHHE, CTEIEeHW OKHCICHHS W
KOBAJIECHTHOCTb [TOYEPKHYTHIX 3JIEMEHTOB HE COBIANAI0T?

N2, Hz, NH3, C;H». OTtBeT 060cHyiiTe rpaduueckuMu GopmyaaMu.



4. VI306pasure CXeMaTHYeCKH mpouece Sp -rubpummsanuu opOutaieil. Ilpusemure mnpuMep
MOJICKYJIbI, B KOTOPOH OCYIIECTBIISIETCS ITOT THII THOPUIM3AINH.

Bapuant 9

1. JIns KakuX W3 MEPEYMCIICHHBIX HUKE MOJICKYJ BO3MOXKHBI MEKMOJICKYJISPHBIC BOJIOPOIHBIC
cBs3u 1 mouemy? CaHa, H,O, HF,, CHa.

2. OT 4ero 3aBHCHUT CTEIEHb MOJSPU3AINH CBSI3U MEXIAY aTOMaMHU B MOJIEKYJIC U UYTO SIBIISETCS €¢
KOJINYECTBEHHON XapaKTEPUCTHKOM?

3. Cxonbko o- u m-cBs3eit B mosiekysne CO;,? Kakoit 3aeck Tun rubpunuszanuu opouTtaneii aroma
yriepoxaa?

4. Kakue W3 MEPeYrCIICHHBIX BEIIECTB UMEIOT B TBEPAOM COCTOSHUU MOJICKYJSIPHBIC, 8 Kakue —
WOHHBIC KPUCTAIITMYECKHE PEIICTKH?

NaJ, H,0, K,SO,4, CO», Jo.
Bapuant 10

1. U306pa3ute no metoay BaneHTHbIX cxeM (BC) crpoenue monexkyn Hz, N2 u NHs. KakoB tun
CBSI3U MEXJly aTOMaMH 3TUX MOJIeKyJ1? B kakoil 13 MOJIEKY]l UMEIOTCS T-CBA3U?

2. [lo TUmy XMMHYECKOH CBS3M ONpEIeNnTe, Y KaKoro M3 IIEPEYHCICHHBIX HIDKE BElIeCTB
a) HaubombIasg CocoOHOCTh K IUccOolManuy; 0) camasi HU3Kas TeMIeparypa IUIaBJIeHUs; B) caMmast
BbICOKasi Temneparypa kunenusi. HF; Cls.

3. B uwem 3akimovaeTcss HaIpaBJICHHOCTh KOBAJIEHTHOH cBs3u? [lokakuTe Ha mpuMepe CTPOCHUS
MOJIEKYJIbI BOJIbI, KaK BJIMSET HAIPABJIEHHOCTh CBSA3U HA T€OMETPHUIO MOJIEKYJIbI.

4. B Kakux U3 MEPEUYMCICHHBIX MOJIEKYJ YIJIbI CBA3M MKy aToMaMu paBHbI 180°7. Kakoi tumn
rudbpuan3zanuy opouTaeil 3To oobsIcHsIeT?

CH,4, BF;, MgC|2, C,H,.

Tema «OCHOBHBIE KJIACChI HEOPraHUYeCKUX coeAuHeHnH. OKCHIbI, KMCJIOThI.»

BapuaHnTt 1

1. CocraBbTe (hOpPMYJIBI BBICIINX OKCHJIOB I[MHKA, OOpa, CcelieHa, JIUTHS. YKaKUTE THIT KaKOro U3
OKCHJIOB.

2. Ompenenute 1o creneHu okucienuss xmopa B kucimorax HCIO, HCIO;, HCIO3, HCIO4
AQHTUJPUIBI OTUX KHCIIOT.

3. JloBeaute a0 koHIa ypaBHenue peakuun: CO, + Ca (OH), —

4. Hanumurte ypaBHEHUE peakLUUU B3auMojeicTBus Mexay oxcuzaom xenesa (II) m consnoit
KHCIIOTOH.

BapuaHt 2

1. Hanumure ¢hopMyJibl OKCHIOB XpoMa JUIsl CTENeHed OKHCIeHus +2, +3, +6. YkaxuTe, K KaKoMy
13 THIIOB OTHOCSTCS OTH OKCHJIBI.

2. Onpenenure GOpMYyIbl KUCIOT, cooTBeTcTBYrommX anruapuaam SO,, SOz, N2Os, N2Os, P2Os.
Hamnummre Ha3BaHMS 3THX KUCIOT, YKAKUTE COCTAB M 3apsi/ KHCIOTHBIX OCTATKOB.

3. doBenute no koHIla ypaBuenue peakuun: MgO + HzPO, —>

4. Hannmmte ypaBHEHHE PEAKIIUU B3aUMOICHCTBUS MEXKIY OKCHIOM Kaldus U OKCHUAOM KPEMHUS
(V).

BapuaHnTt 3

[TpuBenuTe GOpMyIIBI BRICIIMX OKCHUIOB XJOpa, CTPOHIMS, BoJIb(ppama u amoMmunaus. Onpenenure
THUTI KaXKJI0TO U3 OKCHIOB.

Hanumute Gopmynbl HazBaHUS U YKOKHTE OCHOBHOCTH KHCIIOT, COOTBETCTBYIONIUX CIIEAYIOIIHM
aaruapuaam: SO3, P,03, N2Os, SiO;, CrOs.

Hosenute 10 koH1a ypaBHenue peakuuu: N,Os + KOH —



4, Hanummre ypaBHEHHE PEaKIUM B3aUMOJACHCTBUS MEXKIY OKCHUIOM KaJUs U OPTOMBIIIbSIKOBOM
KHUCIIOTOH.

BapuaHt 4

[TepeuncnuTe OKCHABI XJIOpa, OTBEUANOIINME CTEMEHsAM okucieHus +1, +3, +5 u +7, u dopmyinsl
KHCIIOPOACOIEPXKAIIMX KUCIIOT XJI0pa, COOTBETCTBYIOIIMX ITUM OKCHAAM.

[IpuBeauTe TpUMEpHI CIEAYIOMUX KHUCJIOT: JBYXOCHOBHOW OECKMCIOPOAHOW, OJHO- U TpeX-
OCHOBHOM KHCJIOPOJICOACPKAINX. YKaXUTE Ha3BaHHS ITHUX KHUCJIOT, ONpeaenuTe mno (Gopmymnam
CTENEeHb OKUCIIEHUS KHCIOTO00pa30oBaTeNs, a TAKXKE COCTAaB U 3aps]] KUCIOTHOTO OCTaTKa.
Jomummte 10 koHIa ypaBHenue peakuun: SOz + KOH —

HanumuTe ypaBHeHHE peakliuy B3aUMOJICHCTBUS OKCH/IA aJTFOMUHHMSI C a30THCTON KHUCIOTOM.

BapuaHTt 5

CocraBbTe 001He HOPMYIIBI BBICIIUX OKCHJIOB 3JICMEHTOB MEPBOU, TPEThEH, YSTBEPTOM M MICCTON
rpymi. Ilone3ysck 3tumu  (GopMysinaMu, TPHBEAUTE IPUMEPbl OCHOBHOTO aM(pOTEPHOrO H
KHCIIOTHBIX OKCHJIOB.

Hanumure gopmysisr kuciot, coorBerctByronmx anruapuaam N2Os, N2Os, SiO2, P,Os u ykaxwure
X Ha3BaHMUSL.

Jonwumute 10 koHna ypasaenue: MgO + H3AlO; —

Hanummre ypaBHEHUS peaKIUy B3aUMOICHCTBHS MEXKIY CEPHBIM aHTUAPUIOM U SIIKHM HATPOM.

BapuaHT 6

[IpuBeauTe GopMysbl BEICHIMX OKCHUIOB I1€3Us, CBUHIIA, XpOMa, XJI0pa. Y KAKUTE THI KaXIAO0r0 U3
THX OKCHJIOB.

JloBenute 10 KOHIIA YpaBHEHHE DPEAKIIMU TIOJyYeHHs] OKCHUIIOB TIPH HAarpeBaHUMU PHUPOIHOTO
muHepana Mmeau u mamaxuta: Cu(OH),CO; —

Ompenenure Gopmynsl kucnot, orBedaronmx anruapunam NyOs, CrOs, SOy, P,Os; ykaxkute mx
Ha3BaHUS, TOKAXUTE COCTAB U 3aps/Ibl KUCJIOTHBIX OCTATKOB.

Hamummure ypaBHEHHE peakIMH B3aMMOACHCTBHS MEXKIY OKCHUIOM Kalus U opTohocopHoif
KHCIIOTOM.

BapuaHnt 7

[TpuBenuTe MO ABa MpHUMEpPa OCHOBHBIX, KHCIOTHBIX M aM(OTEPHBIX OKCHIOB (IS 3JIEMEHTOB
Pa3NMMYHBIX TPYII U TeproaoB). Hamummte GopMyIibl KUCIOTH U OCHOBAHUS, COOTBETCTBYIOIIUX
OJTHOMY 3 aM()OTEPHBIX OKCHJIOB.

Hanumuire GpopMyiibl, YKaKUTE Ha3BaHUS U OCHOBHOCTH KHCJIOT, COOTBETCTBYIOIINX aHTHUIPHIAM:
COy, N2Og3, Po0Os.

JHoBenute no konna ypaBaenue peakuuu: KoO + NoOs —>

Hanmummre ypaBHEHHE pPEaKIMU B3aUMOJCHCTBUS MEXAY OKCHJIOM AaIOMHHHS M HOIHUCTO-
BOJIOPOIHOM KU CIIOTOM.

BapuaHTt 8

Hanurmre ¢popmyJisl BRICIINX OKCHIOB O0Opa, THTaHa, CypbMbI, MapraHiia.

Onpeaenure anruapuasl kuciaor HyP,O7, HCIO4, HBO; u H;Mo00,; mo cremneHu OKHCICHHS
KHCIIOTOOOpa30BaTes.

JoBenute 10 KoHIa ypaBHeHue peaknuu: Ag,O + HNO; —

Hamummure ypaBHEHHE peakIlii B3aUMOACHCTBHS CEPHUCTOIO aHTUAPUIA C SAKUM HATP OM.

BapuaHnTt 9

Hanummre hopMysabl OKCHIOB Mapranua Juisi cTerneneil okucienus +2, +4, +7. Ykaxure, Kakod u3
OKCH/JIOB SIBJISIETCSI K CIIOTHBIM, OCHOBHBIM, aM()OTEPHBIM.

[TpuBenute ¢GopMyabl W Ha3BaHUS BCEX HM3BECTHBIX KHUCIOT, 00pazyeMbIix (GochopoM U Cepoil.
VKaxuTe HX OCHOBHCOTh; OMNPEAETUTE B KaXKIOW M3 KUCIOT CTENEHb OKHCJICHUS
KHCI0TOOOpa3oBaTesl.

Hosenute 1o xkoHma ypaBHenue peaknuu: Na,O + HsPO, —>



Hanumure ypaBHEeHHE peaklMHM B3auMOJACHCTBUA MexAy okcuaoM yriepoaa (I1V) u ramenoit
U3BECTBIO.

BapuaHnt 10

CocraBbre 00mMie (OpMYIbl U MPUBEAUTE MPUMEpPHI BBICIIMX OKCHIOB JIIEMEHTOB TPEThEH —
CeAbMOM T'PYIIIL.

[To cremeHu OKHCIEHHS KHCIOTOOOpA30BaTeNsl OIMPEACIUTE COCTaB AHTHIPHAOB CIEIYIOIINX
kucnoT: HPO,4, HaP207, H3PO3, H3PO,4. Hanmmmte Ha3BaHUs KUCIOT U aHTUIPHUJIOB.

[IpuBenuTe ypaBHEHHUE PEAKLMU FAlIEHONW U3BECTH.

Hanumuire ypaBHeHHE peakliMK B3auMoeicTBHs MExX Ty okcuaoM xpoma (1) u cepHolt kucnoToi.

Tema «OCHOBHBIE KJacCChl HEOPraHNIECKUX COoeIMHEHUM. OCHOBaHI/Iﬂ, COJIN».

Bapuanr 1
1. IlpuBenure QopMysbl THAPOKCHIOB Kaius, Oapus, amomuHus, xeinesa (). TloguepkHute
[IeJIOYM OJHOM YepTod, HepacTBOPUMBIE OCHOBaHUSA — JBYMS, aM(OTEpHBI THUIPOKCHI —

BOJIHUCTOM JINHUEH.

2. Hamummte ¢opMysbl ClIEAYONMX COJEW: HUTpaTa aJIOMUHUS, TUAPOCYIbQHUTa KaJus,
muruzpodocdaTa Kanplus, THAPOKCOXIOPHIAa MarHUsL.

3. CocraBbTe ypaBHEHHS PEAKIUH MTOITYIECHHUS KUCIBIX COJICH B PE3yNbTaTe B3aMMO/ICH CTBHSL:

a) OKcHJ1a HaTpusi U opTOPOoCcCHOPHON KUCIIOTHI;

0) CEpHOro aHTUJPUIA U €IKOTO KaJIH.

- BapwuaHTt 2

1. llpuBeaute MO JBa TpuUMepa OCHOBAHWWA — PACTBOPUMBIX M HEPACTBOPHMBIX B Boje (s
9JIEMEHTOB PA3JMYHBIX TPYII TEPUOIUICCKON CHUCTEMBI), a TakkKe MpuMep am(OoTEepHOro
TUAPOKCH]IA.

2. Hannmmte GopMynbl CIeAyrONmMX CoNei: cynbdara aMMOHUS, THApPOKapOOHATa KalbIus,
murupodocdaTa HaTPHsL, THIPOKCOXIOPUIA ATFOMUHUS.

3. CocTaBbTe ypaBHEHHUS PEAKIUI MOTYUCHHS KHCIIBIX COJICH B pe3yJIbTaTe B3aMMO/ICH CTBHS:

a) TUAPOKCHJIA KAJBIUS U OPTO(HOCHOPHOU KHCIIOTHI;

0) CepHHCTOr0 aHTUPUIA U SIKOTO HATPA.

- BapwuanT 3

1. Ilpuenute Gopmynsl ruapokcuaoB xpoma (1), nesus, xeneza (1) n kanpusa. Kakoi u3 atux
THJIPOKCUJIOB PACTBOPUTCS B U30BITKE IIETOYN?

2. Hanumute QopMymbl ClIeqyromuX cojei: ruapokapOoHaTa MarHus, cyiabduiaa aMMOHUS,
muruzpodocdaTa Kanus, THAPOKCOHUTPATA aTFOMUHUS.

3. CocraBbTe ypaBHEHHUS PEAKIHU IOJyYEHHs] BCEX BO3MOXKHBIX COJIEH IIpU B3aMMOJICHCTBHH
THJIPOKCH/Ia aMMOHHS U OPTOMBIIIBSIKOBOH KHCIIOTHI.

- BapuaHnTt 4

1. IlpuBeaute ypaBHEHHUS peaKUMH TMOJy4YeHHs TUAPOKCHUAA aMMOHHUS M €AKOro HaTpa
B3aUMOJICICTBUEM COOTBETCTBYIOUIMX COEIMHEHHH C BOJOM, a TaKKe pPEeaKUuid IOJydEeHHs
ruapokcusa meau (11) B3anmopelicTBeM pacTBOPUMON COJIM MEU CO LIEI0YbIO.

2. Hanummre QopMyisl CleAyroOIMX cojel: ruapocyibparta Maruus, xmopuma xpoma (I11),
HUTpaTa 6apus, nuruapodocdara Kamus.

3. CocraBbTe ypaBHEHHs peakIMil B3aMMOJEHCTBHS T'MAPOKCUIA ATIOMHHHUSA C €KUM KajJueM U
a30THOM KucnoToil. OObACHUTE, TOYEMY a30THasi KHCIIOTa He 00pa3yeT KUCIBIX COJIeH.

- BapwuaHT 5

1. IlpuBeaute hopMyibl TUAPOKCUAOB Oapus, pyounus, Maruus, aMmmonus, kodansta (111). Kakue
U3 ATUX TUIPOKCUJOB OTHOCATCA K Liesouam?



2. Hammummte QopMyInsl cleqyrommx COJeH: CHIMKaTa HAaTpHs, THApPOKapOOHATa aJIOMHHHUSA WU
murusipopocdara KaabLus.

3. CocraBbTe ypaBHEHUS PEAKIIHI MOTYyUEHUS KUCIBIX COJICH B PE3yJIbTaTe B3aUMOACHCTBUSA:

a) OKMCH HaTpus U opTo(ochopHON KHCIOTHI;

0) CepHOro aHTUJpPUIA U €IKOTO KAJIH.

OO0mbsacHuTe, moueMy metadochopHas KHUCI0Ta HE 00pa3yeT KUCIBIX COJIEH.

- BapwuaHT 6

1. IlpuBenute mpuMepsl PaCTBOPUMOTO W HEPACTBOPUMOTO OCHOBAHUU, a TaKke aM(pOTEPHOTO
rugpokcua. Kak MOXHO OMBITHBIM ITYTEM Paclio3HaTh 3TOT T'HIPOKCH?

2. JlaiiTe Ha3BaHWS CIEAYIONMX CoJed (IO paluoHAILHOW HOMEHKIATYpPEe W TEXHHYECKHE):
Na,CO3; CaHPO4; KNO3; (NH4)HPOy,.

3. CocraBbTe ypaBHEHUS pPEAKIUU TIOJYyUYECHUs] CPEINHEH W JBYX KHCIBIX COJEH B pe3yibraTe
B3aUMO/JICH CTBUS €IKOTO HATPA U OPTOMBIIIBIKOBON KUCIOTBHI.

- Bapuant 7

1. llpuBenutre mpUMEpPsl OCHOBAHMUM, KOTOPbIE MOXHO IOJYYUTh  HEMOCPEICTBEHHBIM
B3aMMOJICHCTBUEM OKCHJA C BOJOM, JEMCTBUEM IIEJIOYM HA PACTBOPUMYIO COJIb COOTBETCTBYIOLIETO
MeTalljia, PACTBOPEHHEM B BOJI€ ra3000pa3HOr0 BEIIECTBA.

2. Hanumute GopMyIibl CIEAYIOMUX COJeH MO UX TeXHUYECKHM Ha3BaHUSIM: aMMHUAYHas CelUTpa,
ammodoc, muTheBas coma, (ocdoput. JaiiTe Ha3BaHUS OTUX COJNEH MO MEXAYHApOJHOU
HOMEHKJIAType.

3. CocraBbTe YpaBHEHUS PEAKIIHMI MOTYyUEHHUS COJICH B pe3yJbTaTe B3aUMOICHCTBUS

a) runpokcuaa xenesa (I1) u cepHoii KHCIOTHI;

0) yroJIbHOTO aHTUAPUIA U €IKOTO Kallu.

- BapwuaHT 8

1. IlpuBeaute ¢opMyIbl 1IeJI0YH, 00pa3yeMoil MeTajuloM BTOPOW TpYIIIbI, HEPacTBOPUMOIO
OCHOBaHUS, 00pazyeMoro MeTajjioM BOCHBMOM TPYMIIbI, U aM(pOTEPHOI0 T'JIpOKCHa, 00pazyemMoro
METAJIJIOM TPEThEHN IPYIIIIHI.

2. Hanummute GopMysbl CIeNyIONMX COJeld MO X TEeXHHUYECKUM Ha3BaHUSAM: MOTalll, MHAUICKas
cenuTpa, NBOMHONU cymepdocdar, HamaTeipb. JlaliTe parmoHandbHBICE HAa3BaHUS ITHX COJEH MO
MEXIYHAapOJHON HOMEHKIIATYpE.

3. CocraBbTe ypaBHEHHS PEaKIUN TOTYICHUS:

a) rupoKapOOHaTa KaublHUs B3aUMOIEHCTBUEM COOTBETCTBYIOIIEH KUCIOTHI U LIEJI0UH;

0) IMHKaTa KaJus B3aMMOJICHCTBHEM THIPOKCH/IA IIMHKA M €IKOTO KaJIH.

- BapuaHt 9

1. IlpuBeauTe mpuUMeEpHl IIEJIOYM, HEPACTBOPHUMOIO OCHOBaHUS M aM(OTEpHOrO0 THUIPOKCHUMA,
oTBevaromye oomieit popmye.

2. Hamummre QopMynbl CIeAyOmuX CoJiell M0 MX TEXHWYECKMM Ha3BaHMSM: ITOBapeHHasl COJb,
HOPBEXKCKasl CeIUTpa, mpeuunurat, ammodoc. [laiiTe panuoHajdbHbIe HAa3BaHUS 3TUX COJIEH IO
MEX1yHApPOIHON HOMEHKIATYype.

3. CocraBbTe ypaBHCHHS PEaKIUi MOJIy4eHHS TuapodocdaTa Kamus U guruapodocdara Kaab IS
B3aMMOJICHCTBHEM COOTBETCTBYIOIIETO OCHOBAHUS U OPTOPOCHOPHOI KUCTOTHI.

- BapwuaHTt 10

1. IlpuBeaute TpHUMEpPHl JABYX OCHOBAHMA W JABYX aM(OTEpHBIX THIPOKCHIOB, 00pa3zyeMbIX
MeTaJUIaMH Pa3JInYHBIX TPYII NEPUOANIECKON CHCTEMBI.

2. llatite Ha3BaHus (MO palMOHATBPHOM MEXKIYHAPOJHOM HOMEHKJIATYpe H TEXHUYECKUE)
cnenyrommmux coneit: NHsH2PO4; CuSOy; Ca (NO3)2; NaHCO3; CaS04-2H,0.

3. CocraBbTe ypaBHEHUS PEAKIUH MOTYICHHUS:

a) TUJIPOCOJIA B3aUMOJICHCTBUEM €IKOIr0 HaTpa U CEPHUCTON KUCIOTHI;



0) TUAPOKCOCOJIA B3aUMOJICHCTBUEM OKCHJIa MarHus, XJIOPHUIa MarHus U BObI (TEXHUYECKOE
Ha3BaHUE COJIM — MarHe3uajbHbIN IIEMEHT).

- BapwuaHTt 11

1. IlpuBeaute dopmyisl TUApOKcUA0B cTpoHuMs, auTus, xpoma (1), nukens (I1). [Toquepkuure
IEJIOYH NPAMOM 4epToil, aMPOTEpHBII TUAPOKCU — BOJTHUCTOMN JTMHHUEH.

2. Hanummte ¢opmMybsl clIeayrolmMXx cojiel: HUTpaTa alioMHHMS, TruapodochaTta aMMOHUSA,
IIMHKaTa Kanus, qTuruapodocdarta MarHus.

3. CocraBbTe ypaBHEHHS PEaKLUi MOTYUYEHHUS KUCIBIX COJIEH B pe3yabTaTe B3auMOJICH CTBUS:

a) runpokcuaa menu (1) u cepHoit KuciaoThI;

0) yroJIbHOTO aHTHAPUIA U TUIPOKCHUIA KAJIbIIHSL.

- BapwuaHt 12

1. IlpuBeaute GopmyIibl PaCTBOPUMOIO U HEPACTBOPUMOI'O OCHOBAHMI, 00pa3yeMbIX MeTajulaMu
IJIaBHOM MOJATPYMNIIBI BTOPOW I'PYIIIBI, @ TaKXKe€ OCHOBaHHM, 00pa3yroIIMXCsl MIPU PacCTBOPEHUU B
BOJI€ ra3000pa3HOro BEIIECTRA.

2. Hamummre Qopmynsl cnemyrommx coneil: cynbduaa Kamms, THApoKapOOHaTa MarHus,
muruzpopocdata aMMOHHUSI, HUTpATa aJTFOMUHUS.

3. CocraBbTe ypaBHEHHUS PEAKLIUIi:

a) o0pa3oBaHus rUAPOCyIb(haTa HATPHs PU MPOMYCKAHUU CEPHUCTOrO Ta3a yepe3 pacTBOP
I11EJI0YH;

0) nmpeBpaleHus TuapokapOoHaTa B KapOOHAT KaJbLUs PU KUIITYEHNUH KECTKON BOJIBI (Ipoliecc
00pa30BaHMs HAKUIIN).

- BapwuaHT 13

1. Ilepeuncaute MeTawIbl, 00pa3yloUIMe PaCTBOPUMBIE B BOJ€ OCHOBaHMs Iienouu. [Ipusenure no
OJTHOMY IIpUMeEpY HEepPacTBOPUMOI'0 OCHOBAaHMS U aM¢poTepHoro ruapokcua. [Ipu momomu kaxoi
XUMUYECKON pPEeaKIIMi MOKHO OTJIMYUTEH aM(POTEPHBIN THAPOKCU?

2. Hanmmmte (opMyINbl CHIIMKaTa Kaius, TUApOKapOoHaTa Kajblus, quruapodocdara aMMOHHMS,
Hutpura kodansta (111).

3. CocraBpTe ypaBHEHHsI pPEAKIMH IOJIydeHUs OpTO(HOCPOpHON KHCIOTHI JEHCTBHEM CEpHOM
KHCTOTHI Ha (hochopHUT.

- BapwanT 14

1. Kakoe U3 OCHOBaHMI HA3bIBAIOT B CEJIbCKOXO3WCTBEHHON IMMPAKTHKE aMMUadyHOoM Boon? Kakoi
COCTaB MMEET TaK Ha3bIBaeMasl «M3BECTKOBas BOJa», «OapuToBas Boga»? KakoB XuMu3M mpoiiecca
raiieHus u3BecTu?

2. Harmummre ¢opmynsl cieayommx coieil: HuTpata cepebpa, TuapokapOoOHAaTa aMMOHUSA,
NepMaHTaHaTa KaJus, THIPOKCOXJIIOPHIA ATIOMHUHUS, IIHHKaTa HATpus. Kakoro TMma THIPOKCHI
croco0eH 00pa30BhIBATH ITUHKATHI?

3. CocraBbTe YypaBHEHHMS peaKIHMH TOJydeHHsl ABOiHOro cymepdocdara (auruapodocdara
KaJIbIMs) JCUCTBUEM KOHIICHTpUPOBaHHOH (ochopHoit kucioTel Ha (HOcHOpPUT — TPUPOAHBIN
docdar kanprus. (Y4TuTe, 4TO MPOJYKTOM PEAKIUU SIBISIETCS TOJIBKO COJIb).

Tema «OcHOBHBIE 32aKOHBI NPOTEKAHUSA XMMHUYECKHX PeaKIuii: TermioBble 3PpPeKTol,
CKOPOCTH peakuuii, XMMHYECKOe PABHOBECHE»

- BapunaHTt 1

1. JlaiiTe mOHATHE PHEPTUM AKTUBAIIHH.

2. Kak Hy)XHO U3MEHHTh KOHLIEHTPAIMIO BemecTBa B, 4ToObl ckopocTh razodasHoit peakunun A +
3B U ABj ysennunnace B 1000 pas?

3. Kakyro pojb UrpaeT KaTaan3aTopbl B XUMHUYECKHUX PEAKIIHUAX?



- BapwuaHTt 2

1. Chopmymupyiite npaBmwio Bant-I'odda.

2. Bo ckombkO pa3 Bo3pacreT cKOpocTh rasodasHoii peakuuu A + 3B U ABj npu yBenmueHuu
JaByieHus B 5 paz?

3. Ilpu pacTBOpeHHH B BOJE KaKOro BEIECTBA MPOUCXOAUT BbiaenacHue Termorei? 1) Na,COs; 2)
Na,CO3- 10H,0; 3) NH4NO3; 4) NacCl.

- BapwuaHT 3

1. Yro Takoe TemnepatypHblii K03hPuuneHT peakuun?

2. Peaxnus npu temneparype 20°C mportekaer 3a 6 MuH 45 c. 3a Kakoe BpeMs 3aKOHYHUTCS 3Ta
peakius npu temnepatype 60°C?

3. Ha CKOpOCTb XMMHUECKOW pEaKIMH MEXJy pPacTBOPOM CEPHOH KHCIOTHI U IKEIe30M He
OKa3bIBAET BIUSHUS:

1) KOHLIEHTpaLHsI KUCIIOTBI; 3) TemmepaTypa peakiuu;
2) u3MeNbUEHHUE KeTe3a; 4) yBenM4eHHE JIaBJICHUS.
- BapwuaHnTt 4

1. OxapakTepusyiTe HOHSITHE CKOPOCTH XMMHYecKOM peakuuu. OT Kakux (akTOpOB 3aBUCUT
CKOPOCTh XUMHUYECKON peakuun?

2. Peaknus nipu Temriepatype 30°C mpoTekaeT 3a JBe MUHYTHI COpOK cekyHa. [Ipu Temmepatype
70°C sTa xe peakius MPOTEKaeT 3a JecATh CeKyHA. UeMy paBeH TemmepaTypHbId Ko3(D(UIMEHT

peakuuun?

3. B3aumopeiicTBre KaKoii Iapbl BEMIECTB OYAET MPOTEKATh C OOJIBIIONH CKOPOCThIO?
1) Pb u HCI; 3) Zn u HCI,

2) Fe u HCI, 4) Mg u HCI.

- BapwuaHT 5

1. Chopmymupyiite mpunnun Jle-Illatense.
2. XUMHYECKOe paBHOBECHE CMECTUTCS B CTOPOHY OOpa3oBaHUs MPOJIYKTOB KaK MPU MOHMKESHHHU
TEMIIepaTyphl, TaK U MPU TOBBIIICHUH JABJICHUS B CHCTEME:

1) 4 NH3(r)+ 5 Oy J 4NO o+ 6 HO )+ Q;
2) 2 SOy + Oar) 02 SO3m) + Q;

3) N203(r) U NO ot NOZ(F) -Q;

4) C gy + 2 NOyry I CO2+ 2 Ny + Q.

3. Kakoii u3 ¢pakTopoB He OKa3bIBAET BIMSHUS Ha CKOPOCTh XUMUYECKOM peakiuu B pacTBOpax?
1) KOHILIEHTpalLMsI BEIIECTB;

2) ucCrnoabp30BaHUE KaTATN3aTOPOB;

3) ucnonb3oBaHNE UHIMOUTOPOB;

4) 00beM PEaKIIMOHHOT'O COCY/Ia.

- BapwuaHT 6

1. Kakue ¢pakTopsl BIUSAIOT Ha OOPaTUMOCTh XMMHYECKUX PEaKIHii?

2. Kakoe BemecTBo Heo0X0AMMO J00aBHUTh, YTOOBI CMECTUTHL paBHOBecue B peakuuu Cl, + H,O U
HCI + HCIO B cropony 00pa3oBaHust IPOAYKTOB PEAKIHH?

3. Bo ckonbko pa3 HM3MEHHUTCS CKOPOCTh BJeMeHTapHoi peakuuun 2A + B — A;B, ecnun
KOHIIEHTPAIINIO BellecTBa A YMEHBIIUTD B 2 pa3za?

- Bapwuant 7

1. Yto Ha3bIBaeTCs TEMJIOTOW 00pa3oBaHMs BeliecTBa?
2. Peaknusi, XUMHUYECKOE PABHOBECHE KOTOPOH CMECTHTCS B CTOPOHY OOpPa30BaHMS HMCXOTHBIX
BEIIECTB KAaK MPU MOHUKEHUU TEMIIEPATYPhl, TAK U NMPHU MOBBIIICHUH JTABJICHUS:



1) NZ(F)+ Oz(r) g 2NO o) — Q;

2) 2 SO3(r) 0 2 SOz(r)+ OZ(F) - Q;

3) 4 HCI ot Oz(r) o 2 C|2(r) + H20 1) +Q;

4) 2CO ot Oz(r) o 2 COz(r) + Q.

3. CKOJIBKO TEIUIOTHI BBIAEIAETCS MM Horyomiaercs npu oopasosanuu 1 mons NO; B pesynbraTe
peakunu, TCPMOXUMHUYCCKOC YPABHCHUC KOTOpOﬁ TaKOBO:

2NO+0,0 2NO,+113,7 K.

- BapwnaHT 8
1. Copmymupyiite 3akoH ['ecca

2. Peaknusi, XUMHYECKOE€ PaBHOBECHE KOTOPOM CMECTHUTCS B CTOPOHY OOpPa30BaHUS HMCXOIHBIX
BEIIECTB KaK MPHU MOBBIIICHUH TEMIIEpaTyphl, TaK U MPU MOHWKEHUH JIaBJICHUS:

1) 2NO )+ SOxry ' NOyry + SO3(r + Q;

2) NO @) + SO3(r) 0 SOZ(F) + NOZ(F) - Q;

3) Nory+ Oy ' 2NO 1y - Q;

4) 3 F9203(r) + Hx0O () o 2 F6304(r) + H,O )+ Q.

3. CKOJIbKO KHJIOMKOYJEH TEIUIOTHI BBIACIUTCS TPH O00pa3OBaHUM 2 MOJEH OKCHAa aTIOMUHHS,
MOJIy4EHHOI'0 B PE3YyJIbTaTe PEAKLUU:

3 Fe3Oqui) + 8 Al x> 9Fex+4 A|203(K) + 3330 K/Ix.

- BapwunaHT 9

1. Yro Takoe BHYTpEHHss SHEPrus BeliecTna?
2. Jlano tepmoxumuueckoe ypapHenue: 2 Mg + O, — 2 MgO + 1204 KIIx

CKOJBKO TEIJIOTHI BBIACIUTCS IPU B3auMoecTBuu 3,6 maraus ¢ 0,4 r kucinoponaa?
3. Ilpu yBemmuenun Ttemnepatypsl oT 10 go 30°C CKOpPOCTh peakuHH, TeMIlepaTypHbIN
KOO (PPHUIIHEHT KOTOPOt y =3...

1) Bo3pacrer B 3 pa3sa; 3) ymeHbmMTCS B 3 pasa;
2) Bo3pacreT B 9 pas; 4) ymeHpUTCS B 9 pas.

- BapwanT 10

1. Kakue peakinu Ha3bIBAIOT K30 TEPMUUECCKUMU?

2. Jlano tepmoxumudeckoe ypaBaenue: 2 FeO + CO; — 132 KJIx. CKOIbKO TEMIOTHI MOTJIOTUTCS
npu B3aumozeiicteuu 10,8 T okcuaa sxenesza (1) u 1,08 r yramepona?

3. Kak moBnmsier Ha CKOpPOCTh XMMHYECKOW peakumu A + B = AB yBenndeHne KOHIEHTpPAIUU
BemecTBa A B 3 paza?

Tema «OKHCIANTEIBHO-BOCCTAHOBHUTEIbLHbIE pPeakuuun»

- Bapuant 1

1. YUto HaA3BIBAIOT CTEICHLIO OKUCICHHS aTOMa XMMHYECKOr0O 2JIeMeHTAa?
HpI/IBeI[I/ITG MMPUMEPEI 3JICMEHTOB, ATOMbBI KOTOPBIX MOT'YT IIPOABJIATH KaK IMOJIOXKUTCIbHYIO, TaK U
OTPHULATCIBbHYIO CTCIICHDb OKUCJICHUA.

2. Kax BimsieT peakius cpeabl Ha OKUCIUTEIFHO-BOCCTAHOBUTEbHBIE TIPOLIECCH, TPOTEKAIOIINE C
y4acTHEM TIepMaHTaHaTa KaJus?

3. OGo3HAYBTE IEPEXOI ISKTPOHOB | THII Iporiecca Juis cxemsr: PC —> P,

4. CocraBbTe 3JEKTPOHHBIE ypaBHEHUS U HalauTe ko3 puuuents! 1t peakuun: CHy + O, — CO
+ H,0.



- BapwuaHTt 2

1. B ueM NpUHOHMNHAIBHOE OTIMYHUE OKHCIUTEIHbHO-BOCCTAHOBHUTENLHBIX PEAKIMH OT peaKkinu
JIIBOMHOro oomMeHa?

2. Kak Ha3pIBAIOT MPOIIECC, TPH KOTOPOM IPOMCXOIUT OTJa4a HICKTPOHOB aTOMAMH WJIH NOHAMH?
3. Kakas w3 mpuBEeNEHHBIX HIDKE PEAKIMHA SBJSETCS PEaKIUed CaMOOKHCICHUS — CaMOBOCCTa-
HOBJICHUS?

1) Cl,+ H,0O =HCI + HCIO;

2) 2KCIO3 = 2KCI + 30..

4. CoctaBbTe DJICKTPOHHBIC YpaBHEHHs W Hainute koddduuuentsr ama peaknuu: NHz + O, —
NO + H;0.

- BapwuanT 3

1. Yro mpencraBusieT co0oi mporecc OKucaeHus?

2. CKOJBbKO 3JIEKTPOHOB MPUHHUMAET aTOM MapraHiia, €cjid BOCCTAHOBJIEHHE NMEpMaHTraHaTa KaJus
IIPOMCXOJUT B KUCIION cpere?

3. OGo3HAYBTE MIEPEXO HIEKTPOHOB | THII Iporiecca jus cxemsr CH —> C#F,

4. CocTaBbTe SJICKTPOHHBIC YpAaBHEHUS U HainuTe Bce KO3 duuueHTsl s peakiuu: SO, + Bry +
H,O0 — H»,SO, + HBtr.

- Bapnant 4

1. Yro npexncrasisieT co0oii mporecc BOCCTAaHOBIEHUSA?
2. CKOJIBKO 3JICKTPOHOB IPUHUMAET aTOM MapraHiia, €Clii BOCCTAaHOBJIEHUE NEpMaHraHaTa Kajus
MPOUCXOUT B HEUTpaabHOU cpene?
3. ATOM Kakoro »JIeMEHTa B INPHBEIECHHOH HIKE PEaKIMU BBIIOJHSIET POJb BOCCTAHOBUTEIS
(oxucnsercs)? K kakomMy THIYy OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB OTHOCUTCS 3Ta
peakius’?

(NH4)2CF207 =Cr,03 + Ne s, + 4H,0
4. CocraBbTe AJIEKTPOHHBIE ypaBHEHUS U HaiauTe kKodpdunuenTs! peakuuu: Na;SO4 + C — CO;
+ Na,S.

- BapwuaHT 5

1. Kakue BCIIICCTBA HA3bIBAIOT OKHCIUTEIIIMH? HpI/IBeI[I/ITe MMPpHUMEPBI BaKHEHUIITNX OKHMCIUTENICH.

2. CKOJIBKO 3JIEKTPOHOB IPUHUMAET aTOM MapraHiia, €CJd BOCCTAHOBIIEHHE MEepMaHraHaTa Kajus
IPOMCXOJUT B LIEJIOUHON cpene?

3. Ilepenummre MpuBEIEHHBIC HIKE YPABHEHHUS U 0003HAYBTE THIT KaXKIOTO U3 HUX:

1. NH4sNO3 = N,O + 2H,0
2. 4NaySO3 = 3Na,S0O4 + NayS
3. Fe + 2HCI = FeCl, + H»

4. CocraBbTe 3JIEKTPOHHBIC YpaBHEHUs W HalauTe KOAPGUUIMEHTH ajs peakuuu: ZnS + O —>
Zn0O + SO,

- BapwuaHT 6

1. Kakue BemecTBa Ha3blBalOT BoccTaHoBuTenAMuU? [IpuBenure mnpumepbl Ba)xkHEHIIHX
BOCCTaHOBUTEIIEH.

2. B kakoil u3 peakuuii, ypaBHEHUs KOTOPBIX MPHUBEAECHbI HUXKE, cepa okucisgercsa? (YpaBHeHUs
MIEPETHILUTE).

1. Fe + S =FeS;

2. CuSO4 + H,S = CuS + HySOq;

3. SO, + Br, + H,O = H,SO,4 + 2HBr;

3. O603HaubTE Mepexo1 AAEKTPOHOB U TUT mportecca st cxembl: HNO3 — NO;
4. CocraBbTe JIEKTPOHHBIE YpaBHEHUS U HaiuTe kodpduunents! s peakuuu: No + Hy — NHs.



- Bapwunant 7

1. ITouemy wmomekyasl BemiecTB HNOs3, KMnOg4, K;CrpO; moryT BCTymarh B OKHCIMTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMIX TOJbKO KaK OKUCIHTEIIH?

2. Ilpn KakuX YCJIOBUAX KOI(PQPHUIMEHTHI NPU OKUCIHTENEC M BOCCTAHOBUTEIIC B 3JICKTPOHHBIX
YpaBHEHUSX HAJI0 YABAaUBATH?

3. OGo3HaybTe MEPEXO AIEKTPOHOB U THUII TIPOIIECCA JIJIST CXEMBI:

H,SO; — SO.,.

4. CocraBbTe JIEKTPOHHBIC ypaBHEHHs U HaiiauTe kodddunnentsr qist peakmuu: NHz + O, — N»
+H,0.

- BapuanT 8

1. Ilouemy momnekynsl BemiectB H,O, KJ, NH3 moryT BcTymath B OKHCIMTEIbHO-BOCCTaHOBHU-
TEJBHBIX PEAKIUAX TOJIHKO KaK BOCCTAHOBUTEIH?

2. Kak Ha3BIBaeTCS IIPOLIECC, PH KOTOPOM TPOHCXoAAT crexyiompe m3menenus: N — N%?

3. O003HaubTe THUI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKUUN [ CIEeIyIOIMX IIPOLECCOB
(YypaBHEHMs IEpENHILINTe):

1. Zn+ CuSO,4 = ZnS0O,4 + Cu;
2. NH4sNO, = Ne , + 2H,0.

4. CocTaBbTe JJICKTPOHHBIC YpaBHEHHUS M HaiauTe Bce KodhduimeHTsl 1is peaknun: C + HaSO,
— CO, + SO, + H,O

- BapwunaHT 9

1. Kak u3aMeHseTcs MOJI0KUTEIIbHAS CTEIICHh OKMCICHHS aTOMa IIPU OKMCIMTEILHOM Iporiecce?

2. Kakue noHbBI peaJIbHO CYIIECTBYIOT B paCTBOPaXx: Mn'* wm MnQOy; S umm SO42'; N°* um NO3?
3. O0ObBsCcHUTE, TMMOYEMY CEpPOBOJOPOIHAS KHCIOTa MOXET OBITh TOJIBKO BOCCTAHOBHTEIEM,
KOHIICHTPHPOBAHHAS CEpPHAsl KUCIOTAa — TOJBKO OKHCIUTEIEM, a CYJIb(QHUTH BBICTYNAIOT B
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIMSIX B 3aBHCUMOCTH OT YCJIIOBUH M KaK OKHCIHTEIH, U
KaK BOCCTAHOBUTEIH.

4. CocraBbTe 3JIEKTPOHHBIC ypaBHEHHS W Haiaute koddduuumentsl nias peakuuu: As + O —>
AS,0s.

- BapwuaHT 10

1. Tlouemy w™onekynbsl BemectB NaNO,, K;SOsz, KCIO3 moryT B 3aBUCHMOCTH OT YCJIOBUUH
BBICTYIIAaTh B OKHUCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX W KAaK OKHCIUTEIH, M Kak
BOCCTAHOBHUTEIH?

2. Kak Ha3bIBaeTCS IPOLIECC, IIPH KOTOPOM IIPOUCXOMAT Cleayromue ypasaerus: Jo° — 2777

3. ATOM Kakoro d3JeMeHTa B TMPHUBEIACHHON HIDKE PEAKIMH WUTPAeT POJb OKUCIUTENS (BOCCTa-
nasmBaercs)? 2KClO; = 2KCl + 30;

4. CocraBbTe DJICKTPOHHBIC YpaBHEHUS U HaiiauTe KodhduuueHTs! 1 peakuuu: SnO, + C —> Sn
+CO.

Tema «PacTBOpBI»

- Bapuant 1

1. IlpuBeaute oOuIyr0 KiaccuguKaluioo pacTBOpoB. Kakumu cucTeMamMu — TOMOTEHHBIMH HWIIH
reTepOreHHbIMU — SBJIAIOTCS] HCTUHHBIE PACTBOPHI?

2. Uto Takoe M30TOHMYECKUN KOAX(PQPHUIMEHT M KaK OH CBSI3aH CO CTENEHbIO JHUCCOLUAIMM 3JIEK-
TposmTa (711 MpocTeiero ciayvast OMHAPHBIX JIEKTPOIUTOB)?

3. KakoBa HOpMaJILHOCTh PacTBOpa €IKOro Hatpa, eciu B 500 M 3TOro pacTBOpa COIEPKHUTCS 2
rpamma tienoun (Myaon = 40)?



4. Hanumure TOJHOE M COKpAIIEHHOE  HMOHHO-MOJIEKYJISIpHBIE  YpaBHEHHMsI  peaKIHH
B3aMMOJEHCTBUS MEX/Yy XJIOPHIOM OapHs U CylIb(paToM Kajusl.

- BapwuaHTt 2

1. Yro Ha3bIBAlOT OCMOTHUYECKHM JaBlieHHEeM pacTBopa? Hamwummre ypaBHEHHs, BbIPAXKAIOIIHE
3akoH BanT — ['odda:

a) mia HeasiektpoiuToB P = RCT;
0) nust anexkrpoautoB P = IRCT.

2. Kakue BemiecTBa B HOHHO-MOJIEKYJISIPHBIX YPaBHEHHSX CIIEAYyeT 3alUCHIBATh B BHJIE MOJEKYI, a
Kakue — B BHJIe MOHOB? HamummTe MOJHOE M COKPAIIEHHOE HOHHO-MOJIEKYJISIPHBIE YpaBHEHUS
peakuuu B3aumoeiicteus Mmexay CaCO3 u azotHoit kucioroid HNOs.

3. CKOJIBKO rpaMMOB BEIECTBA U BOABI HAJIO B3ATh 11 ipuroToBieHus S00 r 2%-Horo pactBopa?
4. TlpuBenuTe CXeMy CTyneH4YaTon Aucconnaruu ¢ocHOopHOi KUCTOTHI.

- BapuaHnTt 3

1. Kak n3MeHsI0TCs TEMIIEpAaTypbl KUIIEHUS U TEMIIEpaTyphl 3aMep3aHMs paCTBOPOB 110 CPABHEHUIO
C YUCTBIM pacTBOpHTeNeM? Hanuimmure MaTemMaTHuecKoe BeIpaXkeHue 3aKkoHa Pays:

a) 7151 PaCTBOPOB HEIJICKTPOIUTOB;
0) ISl pACTBOPOB JICKTPOJIMTOB.

2. Kakue 51eKTpONMUTHI HA3bIBAIOT CHIIbHBIMH? [lpuBenute (GopMynbl BaKHEHIINX CHIBHBIX H
Haubonee cnabbix (X MeHee 2 %) KUCIOT; CHIIBHBIX B CIA00r0 OCHOBaHUS.

3. B nuTpe pacTBOpa eaKoro HaTpa U pacTBopa Kajus cojaepkutcs no 4 r menoud. HopmansHOCTb
Kakoro u3 3Tux pactBopoB Ooubiie? (Maon = 40, Mkon = 56).

4. CocTaBpTe TMOJIHOE U  COKpAIEHHOE HOHHO-MOJICKYJISIPHBIE  YpaBHEHHS  PEAKIUU
B3aMMOJICHCTBHUS MEX1Y HUTPATOM cepebpa u xiopuaom xeresa (111).

- Bapnant 4

1. Yro Ha3pIBalOT MPOIEHTHOW (BecoBO€) KOHIIEHTpauuend pactBopa? CKOJIBKO HaJ0 OTBECUTH
rpaMMOB BellecTBa, 4To0b! mpuroroBuTh 300 1 5%-H0ro pacTBopa?

2. Kakue U3 KHCIOT M OCHOBaHUI AMCCONMUPYIOT cTyneH4aro? [IpuBeanTe cxemy CTymeHYaTOH
JIMICCOLMAITUH OPTOMBIIIBHSKOBOW KUCIIOTHI.

3. Hanummre GpopMyIisl cieqyronmx KpUCTalIorHIpaToB:

a) runca (IUruapar)

0) cobl KpUCTAJUTMUECKON (JIeKaruapar)

4. CocTaBbTE COKPAIICHHOC HMOHHOC YPAaBHCHUC peaKL[I/Iﬁ Heﬁ’I’paJ’IPBaHHPI CUJILHOM KHCJIOTBI
CUJIbHBIM OCHOBAaHUCM.

- BapuaHTt 5

1. B uem cymHocTh ruiapatHoil Teopun pactBopoB [l. M. MenneneeBa? Kaxue wu3BecTHbI
HKCIIEPUMEHTAJIbHBIE I0KA3aTENbCTBA YTOM TEOPUH?

2. Kakue XuUMHYECKHE peakluu B pacTBOpax JOXOIAT 1O KOHLA, T. €. 3aBEPLIAIOTCS IOJHBIM
IIPEBPAIEHUEM UCXOAHBIX IPOJYKTOB B KOHeuHble? [IpuBenuTe npumepsl.

3. CKOJIBKO HaJ0 OTBECHTh TPAMMOB €JIKOI'0 Kajuu, 4ToObl npurotroButh 100 mi 0,5 H pacTtBOpa
(M KOH = 56)7

4. Hanummre Gopmynsl (M 3apsja) MOHOB aMMOHMSL, THAPOKCOHMS, kKapOoHaTta, quruapodocdara,
cynbdumaa.

- BapwuaHT 6

1. Yro npencrasusier coboit mporecc ocmoca?

2. B yem 3akmoyarorcs OCOOCHHOCTH IHCCOIMAIIMU CHJBHBIX JJIEKTPOIUTOB? UTO HA3bIBAIOT
AKTUBHOCTBIO HMOHOB CHJIBHBIX JJIEKTPOJIMTOB M KaK CBsI3aHa 0JTa BeJIMYMHA C O0Ome
(aHANMUTUYECKOM ) KOHIIEH TpALHei?



3. B ABYX CKJIIHKaxX coaepaTcsi pacTBOpPHI cepHON M opTodochopHO KUCTOT. B muTpe Kaxaoro
U3 HUX colepxutrcd 1mo 49 r kuciotel. OIMHAKOBA JU HOPMAJBHOCTH 3THX pacTBOpoB? OTBET

06OCHyﬁTe (MH2504 = 98, MH3 po4 = 98)
4. llpuBenuTe TOJHOE W COKpPAIIEHHOE HWOHHO-MOJEKYJSIPDHBIC YpaBHEHUS pEaKIUU
B3auMoier cTBUsl MeKy HUTpaTtoM (1) u ruapokcuaoM amMMoOHUS.

- Bapwuant 7

1. Kakoii crioco0 BbIpakeHUsI KOHIEHTPALMK pacTBOPOB HA3bIBAIOT MOISIPHOCTHIO?

2. Kakue BemiecTBa Ha3bIBarOT djieKTposTaMu? Kakoi M3 K1accoB HEOPraHWYECKUX COCAMHCHHUIN
oOpazyer HaumOombiee uuciao diekTponutoB? I[lpuBenute mnpumepbl (HOPMYNI SIEKTPOIUTOB
pa3JIMYHbBIX KJIACCOB.

3. Hamummre TmoNHOE W COKpAIIEHHOE  HOHHO-MOJICKYJISIDHBIC  YpaBHEHUS  PEaKIUuu
B3aUMOJICH CTBHsI KapOOHATa HATPHS U COJITHOW KHUCIIOTHI.

4. IlpuBenuTe cXeMy CTYIEHUATOW JUCCOLMALUU KPEMHUEBOM KUCIOTHI.

- BapwuaHnTt 8

1. Kak BBIYMCISIOT SKBUBAJIEHTHl OCHOBAaHUM, KHUCJIOT U COJEH B peaKLUsX JBOHHOro obmeHa?
[TpuBenuTe mpUMeEp KHUCIOTHI, Y KOTOPOH MOJIEKYJsIpHas Macca COBIAJAET C 3KBUBAJIEHTOM, U
IpUMEp COJH, Y KOTOPOM SKBUBAJIEHT B TPU pa3a MEHbIIE MOJIEKYJISIPHOM Macchl.

2. IlpuBenute ypaBHeHHE 3aKkoHa pas30aBieHus OcTBasibia sl claObIX 3jeKTponauToB. Kakas
BEIMYMHA TOYHEE XapaKTEPU3yET IIEKTPOJIUT — CTENIEHb UM KOHCTaHTa Auccoluanuu’?

3. CkolbKO TpaMMOB CyJib(ara IMHKA HAJO B3STh I NPUTOTOBJIICHHS omHoro Jymrtpa 0,5 H

pactBopa (Mziso e 161, 4)?
4. Ilpusenute cxemy auccounanuu ¢pocdara aMMOHHUSL.

- BapwuaHT 9

1. Kakoil cnoco® BbIpa)keHUSI KOHILIEHTPAllUM PAacTBOPOB HA3bIBAIOT HOPMaJbHOCTHIO? CKOJBKO
HAJI0 OTBECUTH €IKOT0 HATpa, YTOOBI MPUTOTOBUTH AThH JIUTPOB 0,1 H pacTBopa (Maon = 40)?

2. Kakoro tuma MojeKkydbl (IO XapakTepy XHMHUYECKOM CBSI3M) MOTYT IOJBEpPraThes
ANIEKTPOIUTHUECKON auccounanun? Kakoro Ttuma pacTBOpPUTENHM MOTYT BBI3BIBATH IIPOLECC
MOHM3aUn?

3. Hanummre moaHOe HOHHO-MOJIEKYJIIPHOE YpaBHEHHE PeaKkny 00pa30BaHUs HEPACTBOPUMOTIO B
Bojie ruapodocdaTta Kalplus B pe3yjbTaTe B3aWMOACHCTBUS COOTBETCTBYIOILETO OCHOBAHUS U
KHCIIOTBI.

4. IlpuBenuTe cXeMy JAUCCOLMALMM TUAPOKCHAA AIIOMUHHUS 110 OCHOBHOMY M KHUCJIOTHOMY
TUIIAM.

- BapwuaHnTt 10

1. Kakoii crioco0 BelpakeHUs1 KOHLIEHTPAMU PaCTBOPOB HA3bIBAIOT TUTPOM?

2. ChopMynupyiTe OCHOBHBIE TIOJIOKECHUS TEOPUH SICKTPOTUTHYESCKOMN TN CCOLIUAIIH.

3. CkoybKO TpaMMOB CyJbdara aJIOMUHHS HAIO B3STh JUISl MPUTOTOBIEHUS ABYX juTpoB 0,1 H
pacteopa? (Mai,(s0 4)5 = 342).

4. TlpuBeauTe CXeMy CTyIEHYATON JMCCONUAIIMH OPTOPOCHOPHOI KUCIOTHI.

5. 4 IlpumepHBbIe BONPOCHI A5l IPOBeIeHUS YCTHOIO ONPOCA MO TeMaM

1. OcHOBHBIC MOHSTHS ¥ 3aKOHBI B XHUMHH.

2. CoBpeMeHHass TEOpHs CTPOCHHsS aTOMa, KOPITyCKYJISIPHO-BOJHOBOW [yaJW3M YacCTHII MHKPOMHPA.
VYpasuaenue [le- bpoiins.

3. DrexTpoHHas (aTOMHasi OpOHUTAJE), €6 OCHOBHBIC XapaKTCPUCTHKHU (KBAHTOBBIC YKCIIA).



4. TlpaBuia, B COOTBETCTBHU C KOTOPBIMH IPOMCXOJHMT 3allOJHEHHE SIICKTPOHHBIX OpOHTajell aromMa B
OCHOBHOM COCTOSIHUU.

5.  DneKTpOHHBIC U IEKTPOHHO — CTPYKTYpPHBIE (OpMyIibl. M30TOMbI, H300apsl.

6. Ilepumommueckumii 3akon JI.MI. MeHaeneeBa, COBpeMEHHAsh TPAaKTOBKA W (PU3MUYECKHH CMBICI
MEePUOINYECKOT0 3aK0Ha, (pruocodckoe 3HaUeHHE.

7. CTpyKTypa NepHoIM4YecKOil CHCTEMbI XUMUUECKUX 3JIEMEHTOB, JICKTPOHHBIE CEMEHCTBA, AJICKTPOHHBIC
aHaJIOTH.

8. CaoiicTBa aTOMOB 3JIEMEHTOB (3HEPrHsi HOHU3AIMH, CPOJICTBO K JIEKTPOHY, JIEKTPOOTPHIIATEIILHOCTb,
3¢ deKTUBHBINA PaTNyC).

9.  Twumsl cBsA3el, XapaKTEPUCTUKA XMMHUYECKUX CBSI3H.

10. KoBaneHtHast CBsi3b, CIOCOObI e€¢ 00pa30BaHMs, KBAaHTOBO- MEXaHHYECKash TPAKTOBKA OOpa30OBaHUS
KOBAJICHTHOM CBSI3H.

11. BanentHocTb, creneHb okuciaeHus. [lonspHas u HemosipHas KOBaJeHTHas CBs3b. JMIIONBHBII MOMEHT.
I'ubpumsanus.

12. Crpoenue MosexyI.

13. Meroa BC, metoq MO cBsi3bIBatoIye U pa3phIXJSONIHE MOJIEKYISIPHBIC OPOUTAIIH.

14. Tlpenckasanwe TeOMETpPHH MOJIEKYL. B3ammomeiicTBue OHOMOJEKYJI C BOJOW Kak CIICICTBHE
00pa3oBaHMsl BONOPOJHBIX CBA3CH M B3aUMOJACHCTBHE JAMIIONEH BOABI C AaTOMaMH, HMEIOIIUMHU
3HAYUTEIIbHBIC 3aPs/Ibl.

15. 3aBHCHMOCTH CKOPOCTH peakiuu OT Temreparypsl. IIpaBuno Baut-I'odda. YpaBHenue Appenuyca.
OHeprus akTUBALIUH, IEPEXOIHBINA aKTHBUPOBAHHBIA KOMIIEKC.

16. 3nHaueHHe XUMHYECKOW KHHETUKH B XHMHH.

17. Xumuueckoe paBHOBeCHE, IMHAMHUYECKHH Xapakrep ero. IIpu3Hakd HMCTHHHOTO PaBHOBECHSI.
IIpencrapieHue o KBa3UpaBHOBECUHU U IICEBIOPABHOBECHH.

18. Xumunueckasi KHHETHKA, CKOPOCTh XMMHUYECKON peakiuu 1 (hakTOpbI BIIHSIOIINE Ha Hee.

19. 3akon aeiictByrommx Macc. Koncranta paBuoBecus. Ilpunmun Jle — Illarense. Poiab XUMHYECKHX
paBHOBECHI B IIPUPOJIE.

20. PacTBOpBI Kak CMECH HOHHO- W MOJIEKYJISIPHO-IHCIEPCHOr0 ypoBHs. (DU3MKO- XUMHUYECKAs TEOPHSI
oOpa3oBanwus pacTBOpOB. [ mapaTHas Teopust oopazoBanus pactsopos .. Menneneesa.

21. Tlpupona MEXMONEKYJSAPHBIX CHI B pacTBopax. CrocoObl BBIPaKCHHUSI KOHIICHTPAIMH PACTBOPOB.
3akoH Payns (moHmkeHue TemiepaTypbl 3amMep3aHHs U IOBBIIICHHWE TEMIEepaTyphbl KHUIIEHHS! PaCTBOPOB).
Ocwmoc, 3axoH Bant-TI'odda. Pons BogHBIX pacTBOpOB B OHOCHCTEMAX.

22. OCHOBHBIE TTOJOKECHUS TEOPUH DIICKTPOJIMTUUECKON Iuccommanuy. [ uaparanysi HOHOB. 3aBUCUMOCTh
PacTBOPUMOCTH OT SHEPTUH KPUCTAJNINUECKON PEIIeTKH U SHEPTrUH T'HApATallii HOHOB.

23. Cumbhble u cnabbie  aekTponuthl. CTENMeHb JAMCCOIMAIMH, KOHCTAHTA IMCCONMAIMH. 3aKOH
paszbasnennst OctBanbaa. CMeIIeHne paBHOBECHS B PaCTBOPAX CIAOBIX JIEKTPOIUTOB.

24. Juccoumanms Bojbl. VIoHHOE pon3BeieHne BOIbl. BOIOpOIHbIIA TTOKa3aTelb.

25. Twaponus coneit, Tumsl ruapommsa. CTENeHb THIAPONHM3a, KOHCTAHTA THAPOIW3a. | HWapoin3 B
OMOJIOrnYecKuX crucreMax. XMMUIecKast HECOBMECTUMOCTD BEIIECTB B OPraHU3ME.

26. OKHCIMTETbHO- BOCCTAHOBUTENBHBIC peakiu. OKHCIMTEIN U BOCCTAHOBHUTEINH. [1poriecchl OKHUCICHHUS
U BOCCTAHOBJICHHSA. MeETOAbl HAXOXKICHUS CTEXHOMETPUYECKHX KOIPQUIMEHTOB B OKUCIHTENBHO-
BOCCTAHOBHUTEIBHBIX PEaKIHIX.

27. TlonokeHHE METAUIOB B TIEPUOANYKON CHCTEME. DIIEKTPOXUMHIECKHIN Psifl HAPSKCHUI METAJIIOB.

28. ®usnyecKue U XMMUYECKHE CBOMCTBA METAILIOB.

29. OOGumwe crocoObl MOMYUCHHUS METAIUIOB. DIICKTPOIIH3.

30. TlonsTtre 0 KOppo3uu. Buasl KOPpO3UH.

31. Croco6sr 60pbOBI C KOPPO3HUEHA.

32. IlpuHIUT ¥ TEXHUKA 00BEMHOTO (TUHTPUMETPUIECKOT0) aHAIH3a.

33. Knaccudukanus MeETOAOB THTPUMETPUUYECKOTO aHalu3a M €€ NPUHIOHUN. TeopeThdecKue
OCHOBBI MHAMKATOPOB U MPUHIIUIT UX TTOI00pa.

34. AuuaumeTpuyecKuil U aJKaluMeTpudecKuil aHamu3 (MCXO/IHbIE BEllecTBa, paboune pacTBOPHI,
OTIpe/IeNIeHHE TOYKH SKBUBAJIEHTHOCTH, PACUETHI).

35. MeToabl OKHCIUTENHEHO-BOCCTAHOBUTEIHFHOT O TUTPOBAHUSI.

36. Cytb MeTona nepmanranaroMeTpu. CyTb MeTo1a HOJOMETPHH.



37. ®uznKo-xuMHYeCcKre MeTobl aHanm3a. Obnactu npuMenenus. [IlpenmyiecTsa u HEJOCTATKU B
CPaBHEHHUH C IPYTUMHU METOAAMU aHATUTUYECKON XUMUH.

38. [lonsTre o MmeToauke u3MepeHui. OCOOEHHOCTH KOJUYECTBEHHOTO M KAYECTBEHHOTO aHAIN3a B
pa3NIUYHBIX GU3NKO-XMMUYECKUX METO/IaX aHaIN3a.

39. OcHOBHBIEC XapaKTEPUCTHKN (PHU3NKO-XUMHUUYECKUX METOJIOB aHAJIN3A.

40. Teopus uznyueHuit 1 ux gusudeckas npupojaa. COOTHOIICHUSI MEXKIY AUHOW BOJHBI, YACTOTOM
u sHeprueil. CeKTphl 2JIeKTPOHHBIE, KoJeOaTeNbHbIE, BpallaTeIbHBbIE.

41. 3axon nornomienust ceera (byrepa — Jlam6epra — bapa). Okctunknus — E, nponyckanue, % - T.
JlnmiHa BOJTHBI M BOJTHOBOE YHCIIO.

42. MoHOXpOMaTOphl Ha MpU3Me U AUPPAKIIMOHHON pemieTke. Y CTpoHCTBO CIEKTPOPOTO-METPOB U
KOJIOpUMETPOB. Martepuanbl, MCHOJIb3yeMble MJIsI ONTHUYECKUX CHCTEM B pa3HBIX AUa-Ma3zoHax
CIIEKTpaA.

43. Knaccudukanus crieKTpajabHbIX METO/I0B aHAIN3A.

44. Knaccudukanus xpoMatorpa@uieckiux MeTOI0B.

45. Teopetrnyeckue ocHoBbl Xxpomartorpacduu. KosdduumeHT emkxocTd, BpeMs ylaepKUBaHHUS
(ynepkuBaemblii 00beM), TMHEHHAs 1 00bEMHAasI CKOPOCTb.

5.5 buseTbl MPOMEKYTOUYHOM aTTecTAMM (IK3aMeH) 00y4aroIUXCS MO0 OLeHKe
chopmupoBanHocTu komnerennun Y K-1; OIIK-4

MUHUCTEPCTBO CEJIbCKOT'O XO3SIMCTBA PD
denepanbHOE rOCY1apCTBEHHOE OI01KETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICILIErO
o0Opa3oBaHus
«lIeH3eHCKUl TOCYJapCTBEHHBIN arpapHblid YHUBEPCUTET)

®DakyIbTEeT TEXHOJIOTMUECKU N
Kadenpa «IlouBoBenenue, arpoXuMus U XUMUS»
Hanpasnenue noarorosku 36.03.01 BerepunapHo-caHuTapHas 3KCIepTu3a
(ouHOE, 3209HOE)
Juciumnaa Heopranuyeckas 1 aHaJIATUYECKast XUMUSI

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHOBHBIEC TOHSTHUS U 3aKOHBI B XUMHH.

2. Teopetnueckue ocHOBBI Xxpomatorpaduu. KosgduuneHt eMkocTH, Bpems yaepKUBaHUs
(ynepxuBaeMblii 00BEM), THHEWHAS U 00BEMHASI CKOPOCTb.

3. 3agaya: CKoIBKO TpaMMOB XJIOpHJa HAaTpusi Heooxoaumo st npurotoBienus 300 T 10%
pacTBopa.




CocTaBuTENb IO.B. bimnoxsaTosa
(moamuce)

3aBenyromuii kadeapon H.I1. Yekaen
(moamuce)

01.09.22 .

MUHUCTEPCTBO CEJIbCKOT'O XO3I1CTBA P®
denepabHOE TOCYAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHHE BBICIIETO
o0pa3zoBaHUs
«IIen3eHckHil rOCY1apCTBEHHBIN arpapHblii YHUBEPCUTET»

DakyIbTET TEXHOIOTUUECKUI
Kadenpa «IlouBoBenenue, arpoXuMus U XUMHSI
Hanpasnenue noarorosku 36.03.01 BetepunapHo-canutapHas sKCriepTu3a
(ouHOE, 3209HOE)
Jucunmnnaa Heopranudeckast M1 aHJIMTAYECKAst XUMUS

BK3AMEHAIIMOHHBIN BUJIET Ne 2

1. CoBpemMeHHas TeOpUsl CTPOEHUS aTOMA, KOPITYCKYJIIPHO-BOJHOBOM JyaIl3M YacTHII
MHUKpOMHUpa. OJEKTpOHHas (ATOMHas OpOMUTAIIb), €€ OCHOBHBIE XapaKTEPUCTUKHU (KBAHTOBbBIE
yycina). DIEeKTPOHHBIE U AJIEKTPOHHO — CTPYKTYpHbIE (hopMyiibl. M30TombI, H300aphl.

2. Knaccudukanus xpomarorpaguueckiux METOI0B.
3. 3agava: OmnpeaenuTe NPOIEHTHYIO KOHIIEHTPAIMIO pacTBOpa XJIopuaa HaTpus, eciu K 30

rpamMmam COJIM IPUJIAIN 2 JUTpPa BOJBI.

CocTaBUTEND I0.B. biunoxsaToBa
(moamuce)

3aBenyrommii kadeapoi H.IT. Yekaer
(moamuce)

01.09.22r.

MUHHCTEPCTBO CEJIbCKOT'O XO3SIMCTBA PD
denepanbHOE rOCY1apCTBEHHOE OI0IKETHOE 00pa30BaTENIBHOE YUPEKIEHUE BBICILIErO
o0Opa3oBaHUs
«lIeH3eHCKM rOCYJapCTBEHHBIN arpapHbli YHUBEPCUTET»

@aKynbTET TEXHOJIOIMYECKUI
Kadenpa «IlouBoBenenue, arpoXumMus 1 XuMHsi»
Hanpasnenue noarorosku 36.03.01 BerepuHapHo-caHuTapHas 3KCIepTU3a
(ouHOE, 3209HOE)
Jucnunnuaa Heopranuueckas M aHanUTHY€CKask XUMMUS

DK3AMEHAITMOHHBIN BUJIET Ne 3

1. Tlepuommueckuit 3axkon J[[.M. MengeneeBa. CBolcTBa aTOMOB JJIEMEHTOB (dHEPrHs
MOHU3AIINH, CPOJICTBO K DJIEKTPOHY, dIIEKTPOOTPUIIATENILHOCTD, Y()(PEKTUBHBINA paguyc).

2. Knaccudukanus crieKTpaabHBIX METO0B aHaIn3a.
3. 3apaua: Onpenenute Maccy CEpHOM KUCIIOThI, KOTOPYIO HY)kHO 100aBUTh K 100r 10%

pacTBopa, 4To0bI MOIy4nuTh 15% pacTBop.

CocraBuTtenb 10.B. biimnoxBaTtoBa
(moamnuce)
3aBenyronmii kKadenpou H.II. Yekaen




(moamuce)
01.09.22 1.

MMHHCTEPCTBO CEJIbCKOT'O XO3SCTBA PD
denepanbHOE TOCYIapCTBEHHOE 010/ KETHOE 00pa30BaTeIbHOE YUPEKACHHUE BBICIIETO
o0Opa3oBaHUs
«lTeH3eHCcKUI TOCYIapCTBEHHBIN arpapHblii YHUBEPCUTET»

@DaxkynbTET TEXHOJIOTMYECKUI
Kadenpa «IlouBoBenenue, arpoXumMus 1 XUMHsI»
Hanpasnenne noarorosku 36.03.01 BerepunapHo-canuTapHas dKcnepTusa
(ouHOE, 3209HOE)
Hucnunnuaa Heopranudeckas u aHamTuTHYECKAs XUMUS

BK3AMEHAILIMOHHBIN BUJIET Ne 4

1. KoBanenTtHas cBsi3b, ciocoObl ee obpazoBanus. [lomsipHas u HemossipHas KOBAJCHTHAs CBS3b.
CtpoeHue MOJIEKYII.

2. OCHOBHBIE XapaKTEPUCTHKH (PU3UKO-XUMUYECKUX METOIOB aHAIN3A.

3. 3anmaua: B onHoM nmuTpe cepHoi 1 opTOPOCHOPHOI KUCIOT COAEpKUTCS o 9,8 T conm.
CpaBHHTE HOPMAJIBHYIO KOHIIEHTPAIIMIO ATUX PACTBOPOB.

CocraBuTesnb 10.B. biinnoxBaTtoBa
(moamuce)
3aBenyrommuii kadeapoin H.I1. Yekaen
(moamuce)

01.09.22 .

MUHUCTEPCTBO CEJIbCKOT'O XO3SIMCTBA PD
denepanbHOE rOCY1apCTBEHHOE OI0IKETHOE 00pa30BaTEIBHOE YUPEKIEHUE BBICILIErO
o0Opa3oBaHUs
«lIeH3eHCKM rOCYJapCTBEHHBIN arpapHblii YHUBEPCUTET»

®DakyIbTET TEXHOJIOTMUECKU I
Kadenpa «IlouBoBenenue, arpoXxumMus 1 XuMusi»
Hanpasnenue nogrorosku 36.03.01 BerepunapHo-caHuTapHas 3KCIepTU3a
(ouHOE, 3209HOE)
Hucnunnuna Heopranumueckasi u aHaIUTUYECKask XUMUS

BK3AMEHAIIMOHHBIA BUJIET Ne 5

1. Uonnas cBsa3b. Mexanusm oOpa3oBaHMsl HOHHOHM CBsI3U. [IpMepbl HOHHBIX COEIMEHEHUN U UX
cBoiicTBa. Meranuueckas cass3b U ee cBoMcTBA. BomoponHas cBsA3b. Ilpumepsl coennenennii ¢
BOZIOPOJHOM CBA3BIO U €€ 3HAUYCHHUE.

2. du3nKo-XUMHYECKHE MeTOAbI aHanu3a. Obnactu npuMeHeHus. [IpenmyiecTBa 1 HETOCTATKU
B CPaBHEHUU C IPYTUMHU METOAAMU aHATUTUYECKOW XUMHH.

3. 3ajaya: HaNUIIMTE ypaBHEHUE B3aUMOICHCTBUS OMXpoMaTa Kajusl ¢ CyJIb(UTOM HATPUS B
KHUCJION cperie.

CocraBuTenb IO.B. binroxsaroBa
(moamnuce)




3aBenyrommii kadeapoi H.II. YekaeB
(moamuce)
01.09.22r.

MUHUCTEPCTBO CEJIbCKOT'O XO34CTBA P®
denepanbHOE TOCYJAPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKACHUE BBICIIETO
o0pa3zoBaHUs
«IIen3eHckHil rOCY1apCTBEHHBIN arpapHblii YHUBEPCUTET»

DakyIbTET TEXHOIOTUUECKUI
Kadenpa «IlouBoBenenue, arpoXuMus U XUMHSI
Hanpasnenune noarorosku 36.03.01 BeTepunapHo-caHuTapHas 3KCriepTi3a
(ouHOE, 3209HOE)
Jucuunnnza Heopraumyeckas v aHaJIMTUY €CKast XUMUS

BK3AMEHAIIMOHHBIN BUJIET Ne 6

1. TlonsiTre o pactBopax. U3MKO-XUMUYECKast TEOPHs 00pa3oBaHUs pacTBOPOB. [ mapaTHas
Teopust oopazoBanus pactsopoB .M. Menneneena.

2. Cytb MeTosia nepmanrasatomerpuu. CyTb MeTOAA HOAOMETPUH.

3. 3agaya: Kak npurotoButs 100 mu1 0.1N pactBOpa anerat HaTpus?

CocraBurenb 10.B. biunoxBaroBa
(moamuce)
3aBenyrommuii kadeapon H.I1. Yekaen
(moamuce)

01.09.22 .

MUHUCTEPCTBO CEJIbCKOT'O XO35MCTBA PO
denepanbHOE rOCY1apCTBEHHOE OI0IKETHOE 00pa30BaTENIBHOE YUPEKIEHUE BBICILIErO
o0Opa3oBaHUs
«lIeH3eHCKM rOCYJapCTBEHHBIN arpapHbli YHUBEPCUTET»

@akynbTET TEXHOJIOTMYECKUI
Kadenpa «IlouBoBenenue, arpoXumMus 1 XuMHsi»
Hanpasnenue noarorosku 36.03.01 BetepunapHo-caHuTapHas 3KCIepTU3a
(ouHOE, 3209HOE)
Hucnunnuna Heopranumueckasi u aHaIUTUYECKask XUMUS

DK3AMEHAITMOHHBIN BUJIET Ne 7

1. Cunbable u cnalblie 37MeKTpoauThl. CTENEeHb AMCCOLUALMN, KOHCTAHTa JUCCOLMAINK. 3aKOH
pazbaBnenus OctBanbaa. CMelleHre paBHOBECHS B paCTBOPAX CIA0BIX 3JEKTPOIUTOB.

2. IIpyuHIUT ¥ TEXHUKA 00BEMHOTO (TUTPHMETPUIECKOT0) aHAIN3A.

3. 3amava: Onpenenute Maccy CoJv (MEIHOTO KyIopoca) KOTOPYIO HEOOXOAUMO B3SITh JJIsI
npurotosyieaust 100r 10% pactBopa cynsdara meau.

CocraBuTtenb 10.B. biimnoxBaTtoBa
(moamnuce)
3aBenyronmii kKadenpou H.II. Yekaen




(moamuce)
01.09.22 1.

MMHHCTEPCTBO CEJIbCKOT'O XO3SCTBA PD
denepanbHOE roCy1apCTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEKIEHUE BBICILIErO
o0Opa3oBaHUs
«ITeH3eHCcKMi TOCYIapCTBEHHBIN arpapHblii YHUBEPCUTET»

@DaxkynbTET TEXHOJIOTMYECKUI
Kadenpa «IlouBoBenenue, arpoXumMus 1 XUMHsI»
Hanpasnenne noarorosku 36.03.01 BerepunapHo-canuTapHas dKcnepTusa
(ouHOE, 3209HOE)
Hucnunnumaa Heopranumueckasi u aHaJUTHUYECKash XUMUS

SK3AMEHAIIMOHHBIN BUJIET Ne 8

1. OKuCIUTENHHO-BOCCTAHOBUTEIILHEIE peaKkuuu. OKUCIUTEIN ¥ BOCCTAHOBHUTEIIH. HpOLICCCBI
OKHCJICHHA U BOCCTAHOBJICHUA. MCTOI[BI HaXOXKIACHUA CTCXUOMETPUICCKHUX K03(1)(1)I/II_[I/IGHTOB.

2. MoHoxpoMaTopsl Ha IpU3Me U AU (PAKIUOHHON pelieTke. Y CTpOiCTBO ClIeKTpO(hOTOMETPOB
H KOJIOPUMETPOB. MaTepI/Ianm, HCIIOJIb3YEMBIC IJIA OIITUYCCKUX CUCTCM B Pa3HbBIX AHWA-I1a30HAX

CIIEKTpa.
3. 3agaua: OnpenenuTe HOPMAJILHOCTh PaCTBOPA CEPHOM KU CIIOTHI, €CJIU B OJJHOM JINTPE TAKOTO

pactBopa coaepkuTcsa 9,8 © KUCIOTHI.

CocTaBUTEND I0.B. binnoxsaToBa
(moamnuce)

3aBenyronmii kadenpou H.II. Yekaen
(moamuce)

01.09.22 .

MUHHUCTEPCTBO CEJIbCKOT'O XO35MCTBA PD
denepasibHOE TOCYAPCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPEXKIEHUE BBICIIETO
o0Opa3oBaHUs
«IIen3eHckMil rOCy1apCTBEHHBIN arpapHblii YHUBEP CUTET

®DakyIbTET TEXHOJIOTMUECKUHN
Kadenpa «IlouBoBeneHue, arpoXumMusi 1 XUMHSI»
Hanpasnenue noarorosku 36.03.01 BerepuHapHo-caHuTapHas dKCIEpTU3a
(ouHOE, 3209HOE)
Hucnunnmaa Heopranmdeckasi 1 aHaJIMTHYECKAsT XUMUS

SK3AMEHAIIMOHHBIN BUJIET Ne 9

1. Baxkneiue p-3J€MEHThI U UX COCIUHEHUSL.

2. Teopuss u3nydeHHid U ux Qusuueckas npupona. COOTHOLIEHUS MEXAy AWHOM BOJHBI,
yacToToi U sHeprueil. CreKkTpsl AJIEeKTPOHHBIE, KoJieOaTebHbIe, BpallaTelbHbIC.

3.3anada: B onHOM JIUTpe pacTBOPOB I'MIPOKCHIa HATPUS U THAPOKCUIA KAJIUS COEPHKUTCS 1O
1 r menoueii. CpaBHUTE HOPMAJIbHYIO KOHIIEHTPALMIO PACTBOPOB ATUX IIEIOYEH.




CocTaBuTenb IO.B. binnoxsaTosa

(moamuce)

3aBenyrommuii kadeapoun H.I1. Yekaen

(moamuce)
01.09.22 1.

MUHUCTEPCTBO CEJIbCKOT'O XO3SMCTBA P®
denepanbHOE TOCYIaPCTBEHHOE OF0KETHOE 00pa30BaTeIbHOE YUPEXKIEHUE BBICIIIETO
o0Opa3oBaHUs

«IIeH3eHcKkMil rOCy1apCTBEHHBIN arpapHblii YHUBEPCUTET»

DakyIbTET TEXHOIOTUUECKUI
Kadenpa «IlouBoBenenue, arpoXxumMus 1 XuMusi»
Hanpasnenune noarorosku 36.03.01 BerepunapHo-canutapHasi SKCriepTusa
(ouHOE, 3209HOE)
Jucuunnmaa Heoprauuyeckas v aHaIMTUY €CKast XUMUS

BK3AMEHAIIMOHHBIN BUJIET Ne 10

1. I'mnpomu3 conelt. Tunsl ruaponnsa conen.
2. AuuauMeTpudecKuil U aJKaJuMeTpUYeCKUi aHaau3 (MCXOIHbIEe BELECTBa, paboune

pPacTBOPEI, OIpeNlelIeHHe TOYKH SKBUBAJICHTHOCTH, PACYETHI).
3. 3agaya: OnpenenuTe TUTP pacTBOPA, €CIIM U3BECTHO, YTO B OJTHOM KHJIOI'PaMMe pacTBoOpa

COIEPKUTCS 4 TpaMMa PacCTBOPEHHOTO BEIIECTBA.

CocraBureib I0.B. binroxsarosa

(moamuce)

3aBenyrommii kadeapoi H.IT. Yekaen
(moamuce)

01.09.22r.

MUHUCTEPCTBO CEJIbCKOT'O XO3SMCTBA P®
denepanbHOE TOCyapCTBEHHOE OI01KEeTHOE 00pa30BaTEeIbHOE YUPEKIEHUE BBICILIErO
o0pa3oBaHUs
«lIeH3eHCKM rOCYJapCTBEHHBIN arpapHblii YHUBEPCUTET»

@akynbTET TEXHOJIOTMYECKUI
Kadenpa «IlouBoBenenne, arpoXuMus U XUMUSD
Hanpasnenue noarorosku 36.03.01 BerepuHapHo-caHUTapHast KCIIepTHU3a
(ouHOE, 3209HOE)
Juncuunnraa Heopraunyeckass v aHalIMTUY €CKastk XUMUS

PK3AMEHAITMOHHBIN BUJIET Ne 11

1. Baxkueiinmme S -3J1eMEHTHI 1 UX COEANHEHHS.
2. MeTo/ibl OKUCIUTEIBHO-BOCCTBHOBHTEIILHOT'O TUTPOBaHUS. VX KitlacCH(pHUKAIUSA ¥ IPUHITATT

paboTHL.
3. 3anaua: Onpenenute oObEM BBIIEIUBIIETOCS Ta3a, €CIM Ha 3 T METAJUTMYECKOT 0 HaTPpHs

HOAeCTBOBAIN BOJOM.

CocraBuTenb IO.B. binroxsaroBa

(moamnuce)




H.II. YekaeB

3aBenyommii kadenpoi
(moamuce)

01.09.22r.

MMHHCTEPCTBO CEJIbCKOT'O XO3SCTBA PD
denepanbHOE roCy1apCTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEKIEHUE BBICILIErO
o0Opa3oBaHUs
«lTeH3eHCcKUI TOCYIapCTBEHHBIN arpapHblii YHUBEPCUTET»

DaKynbTET TEXHOJIOIMYECKUI
Kadenpa «IlouBoBenenue, arpoXumMus 1 XUMHsI»
Hanpasnenne noarorosku 36.03.01 BerepunapHo-canuTapHas dKcnepTusa
(ouHOE, 3209HOE)
Hucnunnumaa Heopranumueckasi u aHaJUTHUYECKash XUMUS

SK3AMEHAILIMOHHBIN BUJIET Ne 12

1. Duccouuanus Boabl. MoHHOE Tpou3BeeHue BOAbl. BoaOpoaHbIi MoKka3aTeb.
2. [Tonstue o Mmeroauke namepennii. OCOOEHHOCTH KOJIMYECTBEHHOI'O U KAY€CTBECHHOI'O aHAIN3a

B pa3JIM4YHbIX (I)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX METOAaxX aHaJIn3a.
3. 3agaya: CocTaBbTE 3JIEKTPOHHBIE YPABHEHUS, BBIPAKAIOLIUE POLECCH OKUCIECHUS U

BOCCTaHOBJIEHUS, pacCTaBbTe KO3 (PUIMEHTHI B PEAKLIUU METOJIOM JIEKTPOHHOrO OanaHca:
NaNO2 + KMnO4 + H2504 —

CocraBuTENb IO.B. binnoxsatoBa

(moamnuce)

3aBenyrommuii kadeapon H.I1. Yekaen

(moamuce)
01.09.22r.

MUHUCTEPCTBO CEJIbCKOT'O XO35IMICTBA P®
denepanbHOE rOCY1apCTBEHHOE OI0IKETHOE 00pa30BaTENIBHOE YUPEKIEHUE BBICILIErO
o0Opa3oBaHUs
«lIeH3eHCKM rOCYJapCTBEHHBIN arpapHbli YHUBEPCUTET»

@akynbTET TEXHOJIOTMYECKUI
Kadenpa «IlouBoBenenue, arpoXumMus 1 XuMHsi»
Hanpasnenue noarorosku 36.03.01 BerepuHapHo-caHuTapHas 3KCIepTU3a
(ouHOE, 3209HOE)
Hucnunnuna Heopranumueckasi u aHaIUTUYECKask XUMUS

DK3AMEHAITMOHHBIN BUJIET Ne 13

1. XapakrepucTuka KUCIOT. VX Ba)KHEWIIe CBOHCTBA U CIIOCOOBI MOTYYCHHSL.

2. Meronbl HETpanu3auu: alKaJIuMETPHs U allUIUMETPUSL.
3. 3agaua: CocTaBbTe 2JIEKTPOHHBIE YPaBHEHUS, BHIPAYKAIOLIUE MPOLECChl OKUCIEHUS U
BOCCTAHOBJICHHUS, paccTaBbTe KOAPHUIIMEHTHI B peaKIIMU METOIOM 3JIEKTPOHHOr0 OanaHca:

Na2S0O3 + KMnO4 + H20 —

CocraBuTenb IO.B. binroxsaroBa

(moamnuce)




3aBenyrommii kadeapoi H.II. Yekaes
(moamuce)

01.09.22r.

MMHHCTEPCTBO CEJIbCKOT'O XO3SCTBA PD
denepanbHOE roCy1apCTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEKIEHUE BBICILIErO
o0Opa3oBaHUs
«lTeH3eHCcKUI TOCYIapCTBEHHBIN arpapHblii YHUBEPCUTET»

@DaxkynbTET TEXHOJIOTMYECKUI
Kadenpa «IlouBoBenenue, arpoXumMusi 1 XUMHUs»
Hanpasnenne noarorosku 36.03.01 BerepunapHo-canuTapHas dKcnepTusa
(ouHOE, 3209HOE)
Hucnunnmnaa Heoprannueckast M aHaIUTHY€CKash XUMHUS

BK3AMEHAILIMOHHBIN BUJIET Ne 14

1. AzotHas kuciota. Xapaktepuctuka. CriocoOsl nomyuyeHus. XUMUYeCKUe CBOWCTBA.
Oco6eHHOCTH B3aMMO/IEH CTBHSI C METaJUIaMH.

2. Knaccudukanus crekTpaabHbIX METOA0B aHAJIM3a.

3. 3amauga: U3 500 r razupoBaHHOI BOJBI C MACCOBOM noJieit yriekucioro rasa 20 %
HarpeBanueM yjaiauin 50 r yriekucioro rasa. Onpeneaure MacCoBYIO 100 YTIEKUCIOro rasa
B OCTaBILIEH CS Ta3UPOBAHHON BOJIE.

CocraBuTteinb 10.B. biinnoxBaToBa
(moamnuce)
3aBenyrommuii kadeapon H.I1. Yekaen
(moamuce)

01.09.22 .

6 METOINYECKHUE MATEPHUAJIBIL, OIIPEJIEJIAIOLHINE
MPOLIEAYPBI OIEHUBAHUA 3HAHUM, YMEHUIA, HABBIKOB U (M1JIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOIIUX JOTAIIbI
®OPMUPOBAHUA KOMIIETEHIIUI

6.1 Meroguueckne MaTepuasbl AJsl OCYIIECTBIEHHS TEKYIIero KOHTP 0JIst
(popMupoOBaHUS KOMIIETEHIIM I

OueHnBaHue 3HAaHWW, YMEHMM M HaBbIKOB no aucuuimHe «Heopranmdeckakda u
AQHAJUTUYECKass XUMHS» IPOBOJUTCS C LIEIBI0 OINPENEICHUS YPOBHS OCBOCHHMS IUCLMIUIMHBI U
cOPMUPOBAHHOCTH KOMIIETCHIIHH, NPEIyCMOTPEHHBIX paboueil mporpammoii. OleHuBaHue
pe3yJIbTaTOB 00YYEHMsI IO JUCLUIUIMHE OCYLIECTBIIIETCSA IO PErjlaMeHTaM TEKYIEro KOHTPOJs U
IIPOMEKYTOUYHON aTTECTALUH.

3agaHus U1 TEKYIIEro KOHTPOJIS M IPOBENECHMS NMPOMEXYTOUHOW aTTECTalMU JIOJDKHBI
OBITh HaIlpaBJICHBI HA OI[CHUBAHHE:

1) ypoBHS OCBOEHHMS TEOPETHUECKHX TIOHSATUH, HAy4HBIX OCHOB MpodeccuoHalibHON
JeSTENbHOCTH;

2) cTeneHW TOTOBHOCTH OOy4aroLIErocss MNPUMEHATh TEOPETUYECKHE 3HaHUS U
po(eCcCHOHAIbHO 3HAYUMYIO HH(QOPMaLINIO;



3) copMHPOBAHHOCTH KOIHUTUBHBIX JI€CKPUIITOPOB, 3HAUMMBIX AJI HPOQecCHOHAIbHOM
JIeSITEIbHOCTH.

[Tpu coctaBneHuu 3aAaHui HEOOXOAMMO UMETh B BUAY, UTO OHU JIOJDKHBI HOCUTH IPAKTUKO -
OpPHEHTHPOBAHHBIA KOMIIJIEKCHBIM XapaKTep, ObITh HAaNpaBiIeHbl HA (JOPMUPOBAHUE U 3aKPEIJICHUE
00IIEKYJIBTYPHBIX, 001 POPECCHOHAIBHBIX U MPO(eCcCHOHATbHBIX KOMITCTCHIIHM.

Tekymmii KOHTpONb IpegHa3HaueH JUIl HPOBEpPKH XoJa M KadecTBa (HOPMUPOBAHUS
KOMITETEHIIUH, CTUMYJIMPOBAHUS Y4eOHOH paboThl 00ydaeMbIX U COBEPLICHCTBOBAHUS METOIUKHU
OCBOEHUSI HOBBbIX 3HaHUU. Tekymuii KOHTPOJb B CEMECTpe MPOBOJUTCS C IeNbl0 oOecredeHus
CBOEBPEMEHHOW 00paTHOW CBSI3M, JISI KOPPEKIMU OOy4YeHUs, aKTHBU3AIMU CAMOCTOSATEIHHOMN
pabotel oOydaromuxcs. OOBEKTOM TEKYIIEro KOHTPOJS SIBJSIFOTCS KOHKPETH3UPOBaHHbIE
pe3yJbTaThl 00y4deHHUs MO AUCHUIIIMHE. DPOpMBI, METOBI U MEPUOINYHOCTb TEKYILEro KOHTPOJISA
OIPEIENSET PENOAABATEND.

Texymuii KOHTpOJIb 3HaHUM, oOywarommxcs no aucuuiuinHe «Heopranudeckas wu
aHAJIMTUYECKas XUMUs» 00ecredrBaeTcs IPOBEJCHUEM YCTHBIX ONPOCOB IO TEMaM, IPOBEACHUEM
IIPOBEPOYHBIX PadOT, TECTUPOBAHUEM.

IIpouenypa u KpuTepuu OLEHKN 3HAHWI NP TEKyleM KOHTPOJIe
ycneBaeMocTH B popMe YCTHOIO OIIpoca
VYCTHBIM Ompoc TPOBOISTCA B XOAE 3aHATHS MO ompenencHHod teme. OOcyxmaembie

BOMPOCHI IOJDKHBI COOTBETCTBOBATH CIEAYIOIIUM TPEOOBaHUSIM:

— OBITh MpoOIEeMHBIMH TIO (opMe, T.€. BCKPBIBATH KaKWE-TO Ba)KHbIC ISl JAHHOW TEMBbI
MPOTHBOPEUNS,

— OXBaThIBaTh CYTh MPOOJIEMBI — H B TO K€ BpeMsl OBITh HE CIUIIKOM IIUPOKUMHU, HO CTPOTO
OYEPUYCHHBIMU B CBOMX I'paHUIIAX;

— HE TMOBTOPATH JOCIOBHO (hOPMYJIMPOBOK COOTBETCTBYIOLIMX IYHKTOB IIaHA JIEKIMHU U
POTrpaMMBbI Kypca, YUUTHIBATh HAYUYHYIO U MPOGECCHOHATBHYIO HATPABIEHHOCTh 00YJarOIINXCsl;

— TIOJIHOCTBIO OXBaThIBATh COJIEPKAHHWE TEMbl MPAKTUYECKOTO 3aHSATHS WM TOT AaCIEKT,
KOTOPBIN BBIpaKeH B (hopMynHpoBKe 00CykIaeMoil MpoOieMbl; B TO ke BpeMs (OpMYIHpPOBKa
BOIIPOCa J0JDKHA MOO0YX/1aTh 00y4aromuxcs K paboTe ¢ IepBOMCTOYHUKAMHU.

IIpu mnpoBeneHum omnpoca MpenoAaBaTeNb 3aJaeT ayIUTOPHUH BOIPOCHI, OTBEYAIOT
JKENAIoIUe WU OllpeleisieMble IIPETOaBaTeleM, a penoaaBaTellb KOMMEHTHPYET.

Kpurepun ouneHku 3a YCTHBIM oOIpoc: oOlieHHMBaeTcs O0BbeM 3HAHMM, NOJYyYEHHBIX IpHU
U3YUYEHUU OTHNEIbHBIX TEM JAUCHMIUIMHBI, CTENeHb IIOHMMaHUs OO0ydYalolMMcs MaTepuana,
BJIaJICHUE TEPMUHOJIOTHEH, yMEHHE TMPUMEHSITh MOJy4yeHHble 3HaHHs, CHOPMHUPOBAHHOCTD
po¢heCCHOHATIbHO 3HAYUMBIX JIMYHOCTHBIX Ka4eCTB, yMEHHE aKTUBU3UPOBATH Oeceny.

IIpuMep MHTErpHMPOBAHHON IIKAJIbI OLICHUBAHHUS YCTHOI'O OIIpoca

Onenka Omnucanue Wnpekc uamkaTopos Kpurepun onennBanus
KOHTPOJIPYEMOM pe3yIbTaToOB O0Y4EHHUS JUIs
KOMIICTEHIIUU bopmupoBanus
(unm ee yactn), KOMIETEHIINN
9Tanbl
¢dhopmupoBaHUs
KOMIIETEHI[H *

5 OOy4Yarommicss TOTHOCTBIO YCBOMII 36 MO-1yk.1), [IpogemMoHCTpUpOBaHa
y4eOHBIH Marepua; BIIaJICET Y6 (MO-2yk.1), c(hOpMHPOBAHHOCTH u
TEPMUHOJIOTHEH; OBICTPO OTBEYaET B6 (U1-3yi.1). YCTOMYHMBOCTH
Ha BCE IIOCTAaBJICHHBIE BOIPOCHI, 32 U O-1omk.4), KOMIIETCHIIMA (WM~ WX
JaBasg TIpH 3TOM  TIOJIHBIE U Y2 (UI-2 onik-s), yacTeil)
pa3BEpHYTHIE OTBETHI; OTMEYACTCS B2 (UO-3 orikc-a)-

BBICOKasi  CTeNeHb MIOHUMAaHUS
CTYJICHTOM H3y4YeHHOI'0 MaTepuaa,
YMEHHUE aKTUBU3UPOBATh Oeceny.




OOyyaromuiicss TOJHOCTBIO YCBOWI
y4eOHBIN MaTepuan; BIIAJICET
TEPMHHOJIOTHEH; OTBEYaeT Ha BCE
MIOCTaBJICHHBIE BOMPOCH, HO TIPH
9TOM pa3IyMbIBasi HaJ OTBETOM H
JaBas HE COBCEM IIOJHBIE W
pa3BepHyTble OTBETBI; OTMEYaCTCs
XOpomrasi ~ CTeleHb  IOHWMAaHUS
CTYJICHTOM M3y4eHHOTO Marepuasa, B
YCBOGHHM  y4e0HOro  Marepuania
JIOTYIIEHbl HeOOJbIIHe MPoOebl, He
WCKa3WBLIME COAEp)KaHHE OTBETA;
JIONYILIEHBI OJIMH — JIBA HEJIOUETA.

36 (M[I-Lyxr),
V6 (M1-2y1ca),
B6 (M]1-3y1c4).
32 (MI1-Lonk.s),
V2 (12 o),
B2 (M/1-3 o).

B I[E€JIOM TIOJTBEPKAAETCS
OCBOCHHUE KOMITCTCHITHH
(MM UX 9acTei)

OOyuaromumiicss OoTBeTHN Ha Oosee
ITOJIOBUHBI IMOCTABJICHHBIX BOIIPOCOB,
pu 9TOM HEITOJTHO 138174
HEIIOCIIeI0OBATEIBHO pacKpbITO
coliep)kaHue Marepuana, HO
MMOKa3aHO obmree ITOHUMaHHUE
BOIIpOCa H  TIPOJAEMOHCTPHPOBAHBI
YMEHUS, JIOCTaTOYHbBIC JUIS
JATbHEUIIIET0 YCBOEHUS MaTepuaa;
HMEIINCH 3aTPyIHCHUS W
JIOTTYIIIEHbl ONIMOKU B OIpeJeICHAN
TOHSTHH, HCITOJIb30BAaHNH
TEPMHHOJIOTHH, WCIIPaBJICHHBIC
IMOCIIE  HECKOJNBKHX  HAaBOJSIINX
BOITPOCOB.

36 (JT-Lyxca),
V6 (M]1-2y¢1),
B6 (M1-3yic).
32 (MTI-Lonk.s),
V2 (12 orics),
B2 (M]3 orik.1)-

BBISIBJICHA ~ HEJOCTATOYHAs
c(hopMHUPOBaHHOCTH
KOMIETeHIMHA (WM UX
gacTei)

OOyuaromuiics He otBeTwa Ha 50%
MIOCTABJICHHBIX BOMPOCOB, TIPU 3TOM
HE PACKPBITO OCHOBHOE COJEpIKaHUEe
y4ebHOro MaTepHuaia, OOHapyKEHO
HE3HAHUE AITH HEIMOHUMaHUE
OonplIed WM HauOolee BaXXHOMU

36 MO-1yk.1),
V6 (M]1-2y¢.1),
B6 (HJ1-3y1c1).
32 (M]1-Lonca),
V2 (UJ1-2 o),
B2 (MI-3 orik.4).

HE chOopMUPOBaHBI
KOMIIETECHIINU

YacTH y4eOHOro MaTepHana;
A0NYIICHBI OHH/I6KI/I B ONpEaACIICHUNU
HNOHATUH, TpU  HUCIOJIb30BaHUH
TEPMHUHOJIOTUH, KOTOpbIE HE
UCIIPaBJIEHBl  IOCJE€  HECKOJbKHUX
HAaBOJSIIIMX BOMPOCOB.

IIpouenypa u KpuTepHH OLEHKH 3HAHMI NMPHU TeKYILeM KOHTpoJIe

ycrneBaemMocTu B (popme TeCTHP OBHUA

Texkymuid KOHTPOJIb 3HAHMM, 0Oydarommxcs 1o aucuumimae «Heoprannueckas
Y aHAIUTHYECKasT XUMHsD 00€CIIeYnBAETCA TECTUPOBAHUEM.

Kpurepuu oLeHKH pe3ysbTaTOB TECTUPOBAHHUSL.

Pe3ynbTaThl TECTHMpOBaHUS OLEHUBAIOTCS B MPOLEHTaX C MOCIEAYIOIIUM
MIEPEBOJIOM B MATHOAILHYIO CUCTEMY OIleHKH: Oojiee 91 % mpaBMIIBHO PEIICHHBIX
TECTOBBIX 3aJaHui — «oTiauuHo», 91...71 % — «xopomo», 71...51 % -—
«YIOBJIETBOPUTENBHO» U MeHEE 51 % — «HEYTOBIETBOPUTEIBHO.

IIpouenypa u KpuTeprH OLEHKH 3HAHUI NPHU TeKYILeM KOHTpoJIe
ycrneBaemMocTu B (popMe npoBepoOvHbIX padoT



K w™Merogam mHCBhMEHHON TIPOBEPKH PpE3yJbTaTOB OOYYCHUS OTHOCSTCS
npoBepouHbie padboThl. [loAroToBKa ydyammxcs K MpOBEPOUYHON paboTe yaile BCEro
OCYIIECTBIIICTCS Ha 00o0Omammux ypokax. O MpOBEAEHUHU MPOBEPOUYHOM pabOTHI
o0ydaeMbIX MPEAYNPExKIAI0T 3apaHee, YTOObl OHU MOTJIM MOJTOTOBUTHC.

Copnepxxanue TPOBEpPOUYHOM pPabOThI OXBAThIBAET BECh HaMbOOJIEe BaKHBIN
MaTtepua KOHTpoJIUupyeMoi TemMbl. B Takoi 0onbIoii padoTe 3agaHus J0HKHBI OBbITH
CAMHBIMU JUUIsl YyYalllMXCs BCEX YypOBHEW pa3Butus. B mpoBepouHyro padoTy
PEKOMEHIyeTCs BKJIIOYaTh pa3sHOOOpa3HbIe 3ajaHus: 00O0OIIAroNUue BOIMPOCHI,
KaueCTBEHHBIE U paCUETHhIE XUMHUUECKHUE 3a]]a4H, IIETTOYKH MPEeBpalllEeHUM, TECTOBBIE,
rpaduueckre 3amaHus W T.J. HeoOXoammo UCHoib30BaTh HaWOOIBINEE YHCIIO
BapUAHTOB.

[Ipu olneHUBaHMM OTBETa Y4Yallerocss HEOOXOAMMO YYHUTBHIBATH KadeCTBO
BBITIOJTHEHUS PabOTHI 10 3aanusaM. [IpoBepodHas paboTa OIEeHUBACTCS B IICJIOM.

OtmeTka «5»:

JIaH TIOJIHBIA OTBET HAa OCHOBE M3YYEHHBIX T€OPHUH, BOZMOXKHA HECYIIECTBEHHAs
ormuoKa.

OtMmetka «4»:

JOMyCTUMA HEKOTOpash HEMOJHOTa OTBETa, MOXET OBITh HE Oojee IBYX
HECYIIECTBEHHBIX OIIUOOK.

OtMmetka «3»:

paboTa BBINIOJIHEHA HEMOJHO (HO HE MEHEE YeM Ha TPEeTh), UMEIOTCA He Oosee
OJTHOM CYIIECTBEHHOM OIIMOKU U 2-3 HECYIIECTBECHHBIE.

OtMmetka «2»:

paboTa BBIMOJHEHA MEHBIIIEC YEM Ha TPETh,

UMEETCSl HECKOJIbKO CYIECTBEHHBIX OIITNOOK.

Otmetka «1»:

paboTa He BBINOJIHEHA.

Bo3moxkna crnenmyromasi cucTeMa OICHWBAHWS KOHTPOJILHOW paboOThI 1O
NATHOAIILHON CHUCTEME:

npu BbITIOIHEHUHU OT 96 110 100% pabGoThl CTaBUTH OLIEHKY «5»; oT 76 10 95%
paboThI - «4»; ot 50 10 75% - «3»; ot 20 10 50% - «2». Ilpu MOJIHOM OTCYTCTBHH
MPABWJIbHBIX OTBETOB WUJIM BHINIOJIHEHUH paboThl MeHee yeM Ha 20% cTaBUTCS OllEHKa
«I».

ITpoueaypa ¥ KpuTepuM OLEHKHU 3HAHUM NPU NMPOBEICHUHU ITPOMEKYTOYHOMN
arrecranum B ¢popme IK3aMeHa

DK3aMeH NOpeclneayloT 1elb OLUECHHUTh IOJYyYECHHbIE TEOPETHUYECKHUE 3HAHMS,
YMEHUE MHTErPUPOBATH IMIOJYYECHHbIC 3HAHHWS M TMPUMEHITh HX K PEHICHUIO
MPaKTUUYECKUX 3a/Jad MO BUJAM JCSTEIbHOCTH, OMNPEACICHHBIMU OCHOBHOM
npodecCHoHaIBbHON  00pa30BaTebHOM TMPOrpaMMOM B YacTH  KOMIICTCHITUH,
bopMUpPYEMBIX B paMKax U3y4aeMOU JUCIUTIITUHBI.

Pacniucanue »K3aMEHOB COCTAaBIIIETCS 3aMECTHTEJEM JIeKaHa T0 Y4eOHOM
pabote, yTBEepKIaeTCs MPOPEKTOPOM MO ydeOHOM paboTe U JTOBOAMUTCS 1O CBEACHUS
mpernojaBaTeel U 00yJaronuxcsi He MO3JHee, YeM 3a MECSI] 10 Havajaa SK3aMEHOB.



[lepen kaxxabpIM 3K3aMEHOM 3a 1-2 JOHA OpenycMaTpuBaIOTCS KOHCYJIbTallUM JJIs
KaKJIOM TPYIIbl 00y4aroImMnXcsl, KOTOPhIE BKJIIOYAIOTCS B paclicaHue SK3aMEHOB.

Pacnucanne skx3aMeHOB MO O4YHOU (opMe OOy4EHHS COCTABIACTCA C TaKUM
pacdeToM, 4TOObI Ha MOATOTOBKY K JK3aMeHaM IO KaXJOH NHUCIMIUIMHE OBLIO
OTBEJICHO, KaK MPaBWJIO, HE MEHEE TpeX AHEW. PacnucaHue 3K3aMEHOB 10 3a0YHOU
dbopme 00ydeHUs MOXKET He MpeAycMaTpuBaTh OCBOOOXKICHHBIX OT 3aHATHUM JHEH B
mpenenax CpoKoB ydeOHO-IK3aMEHAIMOHHOM ceccuu. [lepeHoc sk3ameHa BO Bpems
AK3aMEHAIIMOHHOW CECCHUU HE JonmycKaeTcs. B MCKIIIOUMTENBHBIX CIydasX MEpeHoc
AK3aMEHa JOJDKEH OBITh COIJIaCOBaH MperojaBarelieM ¢ JeKaHoOM (akyibTeTa U
MIPOPEKTOPOM 10 YueOHOM padoTe.

Jlexan (dakynpTeTa B HCKIIOYHUTENBHBIX CIydasxXx Ha OCHOBAHHWH 3asiBICHHM
CTYJEHTOB HMMEET NpaBO pas3peuiarb o00y4arolmuMcs, YCHEUIHO OCBAMBAIOIIUM
porpaMmmy Kypca, JOCPOUHYIO CIauy 3K3aMEHOB.

dopMa MNpPOBEICHUS HK3aMEHA MO JUCHUIUIMHE «XUMHS HEOPraHUYECKaKs U
aHAUTUYECKAs» — YCTHas. Bompocel, 3a1aun, 3a1aHus 11 SK3aMEHa ONPEEISIOTCS
HACTOSIIUM (POHJIOM OLIEHOYHBIX CPEJICTB.

He mno3gnee, wem 3a 20 pgHelW 10 Hayajga MPOMEKYTOUYHOM aTTECTAllUU
MpEenoiaBaTesb BbIJIA€T CTYJAEHTaM OYHON (POpMbI OOyUEHHUSI BOIIPOCHI U 3aJaHUs JJIsI
HK3aMEeHa MO0 TEOpeTHYECKOMY Kypcy. OOyuaromumcsi 3a04HOM (OpMBbI O00ydeHUs
BOIIPOCHI M 3aJaHUs [JIs1 SK3aMEHA BBbIAAIOTCS  YIMOJIHOMOYEHHBIM  JIMIIOM
(mpemojaBareieM COOTBETCTBYIOIIEH MUCIUILIMHBI, METOAUCTOM) 10 OKOHYAaHUS
MPEIIECTBYIOMIEH TMPOMEXKYTOYHOW arrectauvu. KOHTpoiabp 3a HCIOJHEHUEM
JTAHHBIX MEPOIPUSATUN U WX MCTIOJTHEHUEM BO3JIaraeTcs Ha 3aBeayroniero kageapon.

DK3aMeHallMOHHbIC OWJIETHI 10 JUCHUIUIMHE «XHUMHUS HEOPraHUYeCKaks Hu
aHAJIMTUYECKas» TOAMMUCHIBAET 3aBENyIOIUM Kadeapod, 3a KOTOpOW J1aHHas
JTUCITUTIIINHA 3aKperieHa Y4eOHBIM IIaHOM. DJK3aMEHAIMOHHBIE OWMJIEThI XPaHSITCS
Ha Kadempe.

[Ipn siBke Ha 5K3aMeH WM 3a4eT oOydaroluiicss 00si3aH HMMETh Ipu cede
3aUETHYIO KHUXKKY, KOTOPYIO OH MPEAbSABISET NPEMoiaBaTeo B HaUale NpOBEACHUS
HK3aMEHA.

B 3adeTHOi KHMXKKE OOydwaromierocss odHod ¢Gopmbl 00ydeHHUs JOJDKHA OBITh
OTMETKA O €ro JOMYCKE K DJK3aMEHAIIMOHHOW ceccuH. JlOomyCcK CTYyIEHTOB K
AK3aMEHAIIMOHHOM CECCHMM TOJATBEP)KIAETCSI COOTBETCTBYIOIIMM  IIITAMIIOM B
3aUE€THOM KHMXKKE, KOTOPBIM TMPOCTABIsE€T VYIOJHOMOYEHHOE JIMII0 JeKaHaTa
dakynbTeTa.

DOK3aMeH NPUHUMAETCS JIEKTOPOM, UMTAIOUIMM JUCHMIUIMHY VY CTYAEHTOB
JTAHHOTO TMOTOKa. B ciydae HEBO3MOXXHOCTH TMpHUEMa dK3aMeHa JEKTOPOM JIaHHOTO
MOTOKA  DK3aMEHATOp  Ha3HAayaeTcs  3aBeAylomuM  kadeapod W3 Yucia
npernojaBatenel kadeappl, SBISIOMMXCS CHEIUATNCTAMU B COOTBETCTBYIOIICH
00JIaCTH 3HAHUMH.



B mporecce cnaun sk3ameHa, 3K3aMEHATOPY MPEIOCTABIAETCS MPaBO 3a/1aBaTh
9K3aMEHYEeMOMY BOMPOCHl CBEpPX YKa3aHHBIX B Owuiere, a Takxke, ITOMHMO
TEOPETUYECKUX BOMPOCOB, J1aBaTh JUIsl PELICHUS 3aJaud U MPUMEPHI MO MporpaMMme
JUCITUTLTUHBI.

[Ipr MOATOTOBKE K YCTHOMY DK3aMEHY JK3aMEHYEeMbIH BEAET 3alliCH B JIMCTE
YCTHOTO OTBETa, KOTOPBINA 3aTeM (10 OKOHYAHHWM dK3aMeHa) CaeTCs dK3aMeHaTopy.
OOyuaromuiicsi, HCHBITABIINNA 3aTPYAHEHHUs TMIpU MOJATOTOBKE K OTBETY IO
BEIOpAaHHOMY WM Ouiery, HuMeeT TMpaBO Ha BBIOOp BTOpOro Owiera c
COOTBETCTBYIOLIUM TPOAJICHHEM BpEMEHH Ha MOATOTOBKY. lIpM OKOHYaTENTbHOM
OLICHUBAaHUU OTBETa OOYy4aIOUIerocsi OIEHKa CHI)KAaeTcs Ha oauH Oami. Beigaua
TpeThero Omiera oOydaroremycsi He paspemiaercs. Ecau oOydaromuiics sSiBUJICS Ha
HK3aMEH, B3sU1 OUJIET U OTKAa3aJicsa OT OTBETA, TO B 9K3aMEHAIIMOHHON BEIOMOCTH EMY
BBICTABJISIETCS OLIEHKA «HEYOBJIETBOPUTEIHHO» 0€3 yueTa MpUUMHbI OTKa3a.

HapymenusiMu yueOHON NHCLHMIUIMHBI BO BpEMs MPOMEXKYTOYHOM aTrTecTaluu
SIBIISTFOTCSI:

- CIIMChIBaHUE (B TOM YHUCJE C HCIIOJIb30BAHHEM MOOWIIBLHOM CBSI3U, PECYPCOB
HuTepHeT, a Takke TUTEpaTyphl 1 MaTEpPUajIoB, HE Pa3pEUICHHBIX K UCIOIH30BAHUIO
Ha PK3aMEHE WM 3a4eTe);

- oOpallleHre K ApyruM OOydaroluMcs 3a TIOMOIIBIO MJIM KOHCYJIbTallUe mpu
MOJrOTOBKE OTBETA MO OMJIETY MJTU BBIIOJIHEHUH 3a4E€THOTO 3aJjaHus;

- TMPOXOXKJICHUE MPOMEKYTOYHON aTTECTAlMU JIMIIAMH, BBIJAIOIIMMU ceOs 3a
o0y4aroIierocsi, 00s3aHHOTO C/IaBaTh 9K3aMEH (3a4eT);

- HEKOPPEKTHOE MOBEJEeHUE O0YUaIoLIErocsi 1Mo OTHOIICHUIO K MPernoiaBaTello
(B TOM ymcie rpy0ocTb, 0OMaH H T.11.).

Hapymienus obydaromuMces TUCIUIUIMHBI Ha 9K3aMeHaX IMpecekarTcs. B atom
cliyyuaeé B OK3aMEHAI[MOHHOM  BEJOMOCTH  €MY  BBICTaBJSIETCS  OICHKA
«HEYIIOBJIETBOPUTEIHLHOY.

[IpucyrcTBre Ha SK3aMeHax MOCTOPOHHUX JIMIL HE JJOMYCKAETCS.

- TIO0 pe3yJbTaTaM HK3aMEHAa B IK3aMEHAIMOHHYIO BEJIOMOCTH BBICTABISIOTCS
OLIEHKU: «OTIMYHOY; «XOPOILI0»; «YTOBIECTBOPUTEIHHOY; «HEYTOBICTBOPUTEIHHO.

DK3aMEHAllMOHHAs BEJOMOCTb SIBJISIETCS OCHOBHBIM TE€PBHUYHBIM JOKYMEHTOM
0 yYeTy yCIEBAEMOCTH CTYAEHTOB.

DK3aMeHaIMOHHAsT BEJAOMOCTh HE3aBHCUMO OT (OPMBI KOHTPOJISI COACPIKHUT
CIENYIONYI0 00myr0 uHGOpMAIMI0: HAUMEHOBAHHME Y4YEOHOTO 3aBEJCHUS;
HaMEHOBaHUE JIOKYMEHTa; HOMEp CeMecTpa; Yy4eOHbI rona; (GopMy KOHTPOIS
(pk3ameH, 3ader, KypcoBas pa0OoTa (IIPOEKT)); Ha3BaHUE JAUCIHUIUIMHBI;, JaTy
IPOBEACHUS DK3aMEHa, 3adyeTa; HOMEp TPYIIbL, HOMEp Kypca, (amMuiInio, UM,
OTYECTBO TpernoaaBaTens; nainee B ¢opme TaOnuibpl — (HaMHUIUIO, UMS, OTYECTBO
oOyuarorierocsi, No 3a4eTHOM KHUKKH WA Oujera.

DK3aMeHaIMOHHAsT BEIOMOCTh sl 0(hOpMIICHHUS Pe3yIbTaTOB CAAauM dK3aMeHa



COJICP)KUT JOTOTHUTENbHYIO HHPOPMAIHIO B (OpMe TaOIMITBI O pe3yibTaTax CIadu
sKk3aMeHa (UUPpod U MPONMUCHIO) M TMOJNUCH HSK3aMEHaTopa MO KaKIOMY
oOyuaromemycsa. Hiwke B TabnuuHod Qopme naercs cBojaHas WHMOpMamus 1o
rpynie (YACIEHHOCTh SIBUBIIMXCS CTYIEHTOB, YUCIEHHOCTh CIABIINX HA «OTIUYHOM,
«XOpOILIO», «YIOBJIECTBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO», YHCIEHHOCTb HE
JOMYIIEHHBIX K CJadye HK3aMeHa, YUCICHHOCTh HE SIBUBIIUXCS CTYIEHTOB, CPEIHMIA
Oast o rpymre).

DK3aMEHAIMOHHBIE BEAOMOCTH 3aIOJIHACTCS MIAPUKOBOM py4YKOM. 3amperiaeTcs
3allOJIHEHHE BEJOMOCTEH KapaHJalloM, BHECEHHME B HHUX JIOOBIX HCIpaBICHUN U
JONoaHEeHUH. [1on0KUTENbHBIE OLIEHKU 3aHOCATCS B DK3aMEHALMOHHYIO BEJOMOCTh U
3aYETHYK0 KHWXKY, HEYJIOBJETBOPUTENIbHAS OLIEHKA MPOCTABISIETCS TOJIBKO B
HK3aMEHAIlMOHHOW  BefgoMocTu.  Kaxpas  oneHka  3aBepsercss  MOAMHUCHIO
npenojaBaTess — dK3aMeHaTopa.

HesiBka Ha sK3aMeH OTMedaeTcs B HK3aMEHAMOHHOW BEIOMOCTH CJIOBAMH «HE
sapuiics». OOyuaromuiics, He SBUBIIMICS IO YBaXUTEJIbHOW NMPUYMHE HA DK3aMEH
WIKM 3a4eT B YCTAHOBJIEHHBIM CpOK, MpPEACTaBIsIET B JieKaHaT ¢akyabTeTa
olpaBAaTelbHble JOKYMEHTBI: CIOPAaBKY O OOJE€3HU; OOBICHHUTEIbHYIO; BBI30B Ha
COpPEBHOBAHHUE, OJIMMITHAY U T.II.

IIo OKOHYaHMHU 3K3aMEHa MPENOAABATENb-3K3aMEHATOP MOABOAUT CYMMApHBIN
OLICHOYHBI HWTOI BBICTABJICHHBIX OLICHOK M B JEHb NPOBEIACHUS HK3aMEHa
MpeACTaBIsET IK3aMEHAIMOHHYIO (3aUE€THYIO) BEAOMOCTh B JieKaHaT (DaKyJbTeTa.

[IpenogaBarenb-3K3aMEHATOpP HECET IEPCOHANBHYIO OTBETCTBEHHOCTh 32
NPaBUIBLHOCTE O(QOPMIICHHS SK3aMEHAILIMOHHOW BEJOMOCTH, JK3aMEHALMOHHBIX
JIMCTOB, 3a4€THBIX KHUKEK.

[Ipu BICTaBNIEHUU OIIEHKU IMPENOJaBaTEelb YUUTHIBACT MMOKA3aTEId U KPUTEPUH
OLICHUBAHUSl KOMIIETEHIIMH, KOTOPbIE COJEP>KATCs B HACTOSIIEM (DOHIIE OLEHOYHBIX
CPEICTB.

DK3aMEHATOp MMEET MPaBO BBICTABIATH OTIEIbHBIM CTYJCHTaM B KauyecTBE
MOOIIPEHHSI 3a XOpOIIyl0 paboTy B CEMecTpe SK3aMEHAIIMOHHYIO OILICHKY II0
pe3ynpTaTaM TEKyIlel (B TEUeHHWE ceMecTpa) aTTecTaluu 0e3 coaud SK3aMeHa.
OneHka 3a 9K3aMEH BBICTABIISIETCS MPEMIOAABaTEIEM B 9K3aMEHAIIMOHHYIO BEIOMOCTh
U B 3a4ETHYIO KHMKKY 00Yy4aroIierocs B epruo/] 3K3aMEeHaIlMOHHON CECCUU.

[Ipn Hecornmacuu ¢ pe3ynbTaTaMH 3K3aMe€Ha MO JUCHUIUIMHE O0ydJaroumuics
MMEET MPABO MOAATH ANEIJISLUUI0 HA UMS PEKTOpa.

OOyuaromuMmcs, KOTOpble HE MOIJIM MPOWUTH NMPOMEKYTOUHYIO aTTECTAlUIO B
OOIIEYCTaHOBJIEHHBIE CPOKM M0 YBXHUTEIbHBIM MpuYMHaM (00Je3Hb, yXOA 3a
OOJBHBIM POJCTBEHHUKOM, YHAaCTHE B PETMOHAIBHBIX MEXBY30BCKHX OJIMMIIMAIAX, B
COPEBHOBAaHUSX M Jp.), NOATBEPKACHHBIM COOTBETCTBYIOLIMMH JOKYMEHTaMH,
NeKkaHoM (haKyJabTeTa YCTAHABJIMBAIOTCS JOMOJHUTEIBHBIE CPOKU TPOXOKICHUS
IIPOMEXYTOYHOM arrecrauuu. lIpuka3z o NpoaieHuu NpPOMEXKYTOYHOM aTTeCTaluu



O0ydJarmeMycs, UMEIOIEMY YBAXUTEIHHYIO MPUYUHY, TOIMUCHIBACTCS PEKTOPOM
Ha OCHOBE 3asIBJICHUS CTYJICHTA U MPEACTaBICHHUS JIeKaHa, B KOTOPOM JOJIKHBI ObITh
OTOBOPEHBI KOHKPETHBIE CPOKU OKOHYAHUS TPOMEKYTOUYHOM aTTECTAIMH.

[Ipy monydeHUW HEYIOBIETBOPUTEIIBHOM OLIEHKH, Iepecaadya 3K3aMeHa B
MEPUOJ SK3AMEHAIIMOHHON CECCUU HE JIOMYCKAETCsl.

TakoMy oOyuaromeMycsi J0KHa OBITh MPEJOoCTaBiIeHA BO3MOXHOCTh MPONTH
MIPOMEKYTOYHYIO aTTECTAINIO 10 COOTBETCTBYIOIIECH TUCIUILUIMHE HE OoJiee IBYX pa3
B Ipejesax OJHOTO roja ¢ MOMEHTa 0Opa3oBaHUs aKaJEeMUUYECKOM 3aJ0JPKEHHOCTH.
B ykazaHHbIN miepro]] HE BKITIOYAIOTCS BpeMsl 00Jie3HU 00YyJaroIerocsi, HaxoxXaeHue
€ro B aKaJIeMHMYECKOM OTITYCKE€ WM OTHycKe 1Mo OepemeHHocTH W poaam. Cpoku
MIPOXOKJIEHUST 00YJArOIIMMCST TIPOMEXYTOYHOM aTTeCTAIlN OMPEISISIIOTCS TeKaHOM
dakynpTeTa.

Bo3MOXXHOCTh TIPOMTH TMPOMEXKYTOUHYIO aTTeCTalio He Oojee ABYX pas
MPEIOCTABISETCS  OOyJaromeMycsi, KOTOPBIH YK€ HWMEeT aKaJeMUYECKYIO
3aJI0JDKEHHOCTh. TakuMm o0pa3oM, yKa3aHHBIC JBa pa3za MPEJCTaBISAIOT COOOMH
MIOBTOPHOE TMPOBEACHUE MPOMEKYTOUHOM aTTEeCTalluM WM, HWHBIMU CJIOBaMH,
MPOBEJICHUE MPOMEKYTOUYHOW AaTTECTAllMM B LEMAX JIMKBUAAUWHM aKaJAEMHUYECKON
3aJ0JDKEHHOCTH.

Ecim moBTOpHass mpOMEXyTOYHAss AarTecTraius B LEJIX JMKBUIALUU
aKaJIEMUYECKON 3aJI0JKEHHOCTH ITPOBOIUTCS BO BTOPOM pa3, TO IJISl €€ MPOBEIACHUS
CO3Ja€TCsl KOMMCCHUS HE MEHEEe 4YeM W3 TpeX NpernojaBaTeieid, BKIOYAs
3aBeAyromiero kadenpo, 3a KOTOPOM 3aKpelUIeHa IUCIUIUIMHA. 3aBeIyIONTUN
kadeaporr  SABIAETCS IpeAcenaTeaeM KOMHUCCHM 10 JoipkHocTh.  OrieHKa,
BBICTABJICHHAs KOMHMCCHMEW IO UWTOraM Mepecaayd  dK3aMeHa,  SBISETCS
OKOHYATEJIbHOM; Pe3yJbTaThl JK3aMeHa OQOPMIISIIOTCS TMPOTOKOIOM, KOTOPBIN
CIaeTcs YMOJHOMOYEHHOMY JHUITy Y4eOHOTrO OT[eNia M TMOJIINBACTCS K OCHOBHOM
DK3aMEHAILMOHHOW BEJOMOCTH I'PYIIIBI.

Pazpemienne Ha mepecnady 3auera WM dK3aMeHa OQgOopMIIsieTCs BblIauein
CTYAEHTY 3K3aMEHAIMOHHOIO JINCTA C YKA3aHUEM CPOKa CIa4M SK3aMEHA WJIM 3a4eTa.
Konkpernyro nmary u Bpems mepeciaadyd HasHadaeT JekaH (akympTeTa IIo
COTJIACOBAHMIO C IIPEINoJiaBaTesIeM-2K3aMEHATOPOM. ODK3aMEHAIIMOHHBIE JINCTHI B
00s13aTeILHOM TOPSJIKE PETHUCTPUPYIOTCS M MOJIUCHIBAIOTCSA JeKaHOM (haKysIbTeTa.
Jlonmyck CTyIEHTOB MpernojaBarelieM K Iepeciade 3adyeTa WM dK3aMeHa 0e3
AK3aMEHAIIMOHHOIO  JINCTAa He paspemaerca. Ilo OKOHYaHMM  UCIIBITAHUS
AK3aMEHALMOHHBIM JIMCT CHAETCS MPENoAAaBaTEIEM YIIOJHOMOYECHHOMY JIHAILY.
DK3aMEeHAIlMOHHBIN JIUCT ITOAIINBAETCI K OCHOBHOM DK3aMEHAIIMOHHON BEIOMOCTHU
rpynnsl. [lepecmadya sk3aMeHa C 1LEJNbIO TOBBIIICHUS TOJIOKUTEIBHOM OLICHKH
JIOMTYCKAETCS B HCKIIOYUTENBHBIX CIIydasX M0 OOOCHOBAaHHOMY PEIICHHIO JCKaHa
dakynprera. llepecmaya sk3amMeHa C IEIbIO0 TOBBIIMICHHS OIIEHKHA «XOPOIIOY» ISt
MOJYYEHUS IUIJIOMA C OTJIMYMEM JOMYCKAECTCA B CIydae, €CJIM HAIMYKME ITON OIEHKHU



MPEISITCTBYET TIOMYYEHUIO CTYASHTOM JUIUIOMa C OTJIMYHMeM. Takas Tmepecmada
MOJXKET OBITh TIPOM3BEICHA TOJHKO Ha MOCJICTHEM Kypce OOYUICeHHSI CTY/ICHTA.

[lepen mpomexxyTOYHOM aTTecTalven Mo JUCHUIIIMHE « XUMHUS HEOpraHuYecKast
U aHAIMTUYECKAs» CTYAEHTHI IOJDKHBI TPOCTYIIATh KypcC JIeKIui B 00beMe 16 yacos,
BBITIOJIHUTH 3aJIaHusl JJA0OPAaTOpHBIX paboT 34 yaca, clenaTh JOKJIaJ Ha 3aJIaHHYIO
TeMy. Y KaXJIOTo CTYACHTA JOJHKCH OBITh B HAIMYUU KOHCIIEKT JeKIui. KadecTBo
KOHCIIEKTOB U UX MOJHOTA MPOBEPSIFOTCS BEAYIIUM MPETIOAaBaTEIIEM.

OcHOBHas 1elb TPOBEACHUS OSK3aMEHAa — IIPOBEpKAa YPOBHSA YCBOCHUS
komnetreHu (36 (M-1yk.1), Y6 (MA-2 yk.1), B6 (MI-3 onka); 32 (MA-1lonka), Y2
(MIO-2 onx-4), B2 (MA-3 orix-4)) TPUOOPETEHHBIX B MPOIECCE U3YUICHUS JUCITUTUTHHBI.

Jlns  mpoeneHus dKk3amMeHa (OPMUPYIOTCS DK3aMEHAIMOHHBIE  OWJICTHI,
BKJIIOYAIOIIHME JIBa TEOPETUUYECKUX BOIMPOCA U OJHO MPAKTHUYECKOE 3a/laHUE B BUIE
3agaun. [lprmepbl SK3aMEHAllMOHHBIX OWJIETOB MpPHUBEACHBI B HAcTOsIIEM (POHIE
OIICHOYHBIX CPEACTB. DJK3aMCHAIIMOHHBIC OWJICTHI OOHOBIISIIOTCS IPETOoaBaTeieM
KaKJIbI Y4eOHBIN o,

PernameHnT npoBeaeHus 3K3aMeHa.

Jlo Havama mMpoBEACHUS SK3aMEHA 3K3aMeHAaTop 00s3aH MOJyYuTh Ha Kadeape
HK3aMEHAITMOHHYIO BEAOMOCTh. lIpmeM 53K3aMeHa y OOydJaroImxcs, KOTOphIE HeE
JIOMYIIEHbl K HEMY JeKaHaToM (akyiabTeTa WIM 4Ybd (aMWINM HE YyKa3aHbl B
HK3aMEHAIMOHHOW BEJAOMOCTH, HE JOIYCKaeTcia. B MCKIIOYUTENBHBIX CIydasx
9K3aMEH MOXKET MPUHUMAThCS MPU HAJIMYMKA Yy OOYYArOIIETOCsS WHIWBUIYaTbHOTO
HK3aMEHAIMOHHOTO JIMCTa (HampaBieHus), O(OPMIIEHHOTO B YCTaHOBIIEHHOM
TOPSITIKE.

[Topsitok TPOBEACHMS YCTHOTO dK3aMEHa.

[IpenogaBarensb, MPOBOASIIMK 3K3aMEH MPOBEPSICT TOTOBHOCTH AyAWTOPUHU K
MIPOBEJICHUIO DK3aMEHa, PACKIIAIBIBACT K3aMEHAIIMOHHBIE OMJIETHI Ha CTOJIE TEKCTOM
BHU3, OrJIAlIaeT TIOPSJOK TIPOBENCHMSI DK3aMEHA, YTOYHSET CO CTyACHTaMu
OpraHMU3al[MOHHBIE BOIIPOCHI, CBSI3aHHBIE C TPOBE/ICHUEM IK3aMEHA.

OdepenHocTh  TPHUOBITHS ~ OOYYAIOIMIMXCS  HA  DK3aMEHBI  OINPEAEISIOT
MIperoaBaTesb U CTapOCTa yIeOHOU TPYIITIHI.

OOyuaronuiicsi, BOHIS B ayAUTOPHUIO, Ha3bIBACT CBOIO (DaMUIIMIO, TIPEIBSBISET
HK3aMEHATOPY 3aUETHYI0 KHIDKKY M C €ro paspelieHusi BhIOMpaeT clydyalHbIM
0o0pa3oM OJIMH W3 UMEIOMINXCS Ha CTOJIE DK3aMCHAITMOHHBIX OWIICTOB, HA3bIBAET €TI0
HOMep U (OepeT mpu HeoOXOAMMOCTH JUCT Oymaru popmarta A4 sl YEpHOBUKA) U
TOTOBUTCS K OTBETY 3a OTJACIBHBIM CTOJIOM, a IMpenojaaBaTelib (PUKCUpPYET HOMEp
PK3aMEHAIMOHHOTO Owmtera. Bo BpeMs sk3aMeHa CTYJEeHT He UMEeT MPaBO MOKUIATh
aymuToprto. Ha moAaroroBky K OTBETy maeTcs He 0oJjiee OJHOTO aKaAeMHUYECKOTO
yaca.

[Tocre moAroTOBKM OOYYaIOIMIUIACS JOKJIAILIBAET O TOTOBHOCTU K OTBETY U C
paspelieHus MpenoaaBaTeNii OTBEYaeT Ha TIOCTABJICHHBbIE BOMpOchl. OTBeT



o0yuyaromierocst Ha BONPOC OWJieTa, €Cl OH He YKJIOHWJICS OT OTBETa Ha 3aJaHHBIN
BOMpOC, He mpepbiBaeTcsi. EMy gomkHa OBITh MpenocTaBlieHa BO3MOXKHOCTH
U3JI0KUTH COICP)KAaHUE OTBETOB 10 BCEM BOIIpOCaM OuJieTa B TeUEHHE 15 MUHYT.

IIpenonaBarento mperoCTaBIIsAETCs MIPABO:

- 0CBOOOJNTH OOYdYAOIIETrocs OT TMOJHOTO OTBETa HAa JaHHBIM BOMPOC, €CIH
nperoiaBaTesb YOSKIeH B TBEPJOCTH €r0 3HAHMUI;

- 337laBaTh YTOYHSIOLIME BOIPOCHl MO CYILIECTBY OTBETA U JONOJHUTEIbHBIC
BOIIPOCHI CBEpX Omiera, a Takke JaBaTh 3a7adyd U MPUMEPHI 0 IporpaMMe JTaHHOM
JTUCIUIUIMHBL. BpeMsi, oTBoAMMOe Ha OTBET MO OWiIeTy, He JOJDKHO MpeBbImarh 20
MUHYT, BKJIFOYasi OTBETHI U Ha JIOTIOJIHUTEIILHBIE BOTPOCHI.

BricTaBrneHne OLIEHOK Ha IK3aMEHE OCYIIECTBISIETCS Ha OCHOBE MPUHIUIIOB
OOBEKTUBHOCTH, CIPABEJIMBOCTH, BCECTOPOHHErO aHajiM3a YpPOBHS 3HAHUU
00 y4Jaromerocs.

Kpumepuu oyenusanus skzamenayuonnoco omeema. 3HAHUA W YMEHUS,
HaBbIKA 10 copmupoBanHocT KomrereHuut (36 (M-1yy.;), Y6 (MA-2 yk.1), B6
(MA-3 onx-4); 32 MA-1onk-a), Y2 (UA-2 onik-4), B2 (MI-3 orik-4)) NPHOOPETEHHBIX B
npoIiecce U3yYeHHsI TUCIUTUTMHBI OLEHUBAIOTCS «OTIUIHOY, €CIIH:

- cBOOOJHO BJaEeT TEOPETHUUECKUM MAaTEepHaIOM IO KypCy, a HE TOJBKO
BOCIIPOM3BOJUT MPOCIYIIAHHBI KypC JIEKIUH, HCHONb3YeT JOMOJHUTEIbHBIN
MaTepua o BoIpocaM OMieTa U B LI€JIOM MO JUCLUIUINHE;

- cBOOOHO BJa/Iee€T METOAAMH U MPUEMAMHU PEIICHUSI aHATUTUYECKUX 33/1aY,

- OTBEYaeT Ha JIONOJIHUTENIbHbIE BOMNPOCHl, HCHONb3YS HMMEIOIIHUECcs
TEOPETUYECKHE 3HAHUS U IPAKTUYECKU OTBIT B M3ydaeMoi cdepe;

- c(hopMHUpOBal YETKOE U MOCIIEAOBATEIHHOE MPEACTABICHUE O HE MEHEE YeM
85 % conepkaHus KOMIIETEHIIMM pacCMOTpPEeHHBIX B paznenie 4 «llokazarenn u
KpUTEPHUH OLEHUBAaHMS KomneTeHuui» HacTosmero @OC.

O11eHKa «XOPOIIO» CTABUTCS CTYJIEHTY B TOM CIy4ae, €CIH OH:

- XOpOIIO BJAJEET TEOPETUUYECKMM MaTepuaioM IO Kypcy, a HE TOJIbKO
BOCTIPOM3BOJAUT MPOCIYIIAHHBIA KypC JEKIUi, MPUBOJUT MPUMEPHI, HCIOIb3YET
JIOTIOJIHUTENBHBIN MaTeprall o BOIpocy Ouiera;

- XOpOIIIO BIaJeeT METOAaMH U MpUEMaMU PEIICHUs aHATUTUYECKUX 3a/1a4;

- OTBEYaeT Ha JOMOJHUTEIbHBIE BONPOCHI, UCHOJb3Ysl 3HAHUS, MOIY4YECHHbIE
Ha JICKIUSX U JIA0OpaTOPHBIX padoTax;

- c(hopMHpOBal YETKOE U MOCIIEAOBATEIHHOE MPEACTABICHUE O HE MEHEE YeM
65 % copepkaHUsi KOMIIETEHIUA paccMOTpeHHbIX B pazaene 4 «llokazarenn wu
KpUTEpUHU OLEHUBaHUs KomneTeHuui» Hacrosamero @OC.

Or1eHKa «yIOBIETBOPUTEIHLHOY» CTABUTCS CTYIEHTY B TOM Cllydae, €ClIi OH

- OTBEYaeT Ha BOIPOCHI OMIIeTa, UCIOIb3Ys MPOCTYIIAHHBIA KYpC JEKIUH;

- BIIQJICET METOJAaMU U NIPUEMaMU PEIICHHS TUTIOBBIX 3a/1a4;

- BBITIOJHHII IPOrpamMMy J1abopaTopHBIX paboT;



- c(hopMHUpOBaIl YETKOE U MOCIIEAOBATEIHHOE MPEACTABICHUE O HE MEHEE YeM
65 % copepxaHUs KOMIIETEHUMHA DPACCMOTpPeHHBIX B paszaene 4 «llokazarenu wu
KpUTEpPUHU OLIEHUBAHUs KOMIIETeHIINI» HacTosero @OC.

3HaHUS U yMEHUs, HaBbIKU 10 copmupoBanHocTu (36 (U-1yk.1), Y6 (U-2
vk1), BO6 (MA-3 onmka); 32 (MH-lonka), Y2 (MA-2 onxa), B2 (MA-3 onka)),
NpPUOOPETEHHBIX B MpollecCe€  W3Yy4YEHUs  JUCHUIUIMHBI  OLIEHMBAIOTCSA
«HEYJOBJIETBOPUTEIBLHOY, €CIIH

- CTYJAEHT cnabo BIAJEET TEOPETUUECKUM MaTepUajoM 10 Kypcy;

- HE MOXET CaMOCTOATENIBHO pellaTh aHATUTHYECKUE 3a/1a4H;

- c(hopMHpOBaJl YETKOE U TMOCIIEA0BaTENbHOE MpeicTaBIeHue 0 MeHee yeM 50
% comepkaHusi KOMIETEHIUA paccMoTpeHHbIXx B pazgene 4 «lloka3arenu wu
KpUTEpUHU OLIEHUBaHUs KomreTeHuui» Hactosamero @OC.

6.3 IIpouenypa u KpuTepuu OLlEHKU 3HAHWM, YMEHHUd, HABLIKOB IIPH TEKYIIEM
KOHTPOJIE YCIIeBAeMOCTH ¢ MPUMEHEHUEM YJIeKTPOHHOIr 0 00y4eHHus U
AMCTAHLIMOHHBIX 00Pa30BATEIbHbBIX TEXHOJIOIHH

OueHka pe3ysibTaToB 0O0Y4YEHHUS B paMKax TEKYIIEro KOHTPOJS MPOBOAUTHCA
NOCPEACTBOM  CHHXPOHHOrO M (MJM)  AaCHHXPOHHOIO  B3aUMOJEHCTBUSA
Ne1aroru4eckux paboOTHUKOB ¢ 00ydaroImUMuUcs nocpeacTsom cetu "Murepuet".

[IpoBeneHnn TEKyIIET0 KOHTPOJS YCIIEBAEMOCTH OCYIIECTBISIETCS IO
YCMOTPEHUIO MENaroruiyeckoro pabOTHHKA C YYETOM TEXHMUYECKHX BO3MOXKHOCTEH
O0y4aroumMxcs C HCHOJb30BAHUEM MPOTPAMMHBIX CPEACTB, 00eCHeUMBAIOIINX
OPUMEHEHHUE  DJIEMEHTOB  JJIEKTPOHHOTO  OOy4YeHMs] W JIUCTAHIIMOHHBIX
0o0pa3oBaTeNbHBIX TEXHOJIOTUN B Y HUBEPCUTETE, OTHOCSATCA:

. DnexTpoHHas UHPOpMAIMOHHO-00pa3oBarenbHas cpeaa OPI'BOY
BO Ilenzencknii 'AY;
. OHJIAMH BUJCOTPaHCISIUMU Ha obunraibHoM KaHaie @I'BOY BO

ITensenckuii 'AY B YouTube;

. BUJICO3AIMKCH JICKIMKM neaaroruyeckux padbornunkoB ®I'bOY BO
[lensenckuit 'AY, pazMeniénnbie Ha Pa3IMYHBIX BUICOXOCTUHTAX (HampuMep,
Ha KaHajax mpenojaBareneil w/mnu Ha odpuuuanbHoMm kaHaine OI'bOY BO
[lenzenckuit 'AY B YouTube) u/mnu 06mauHbIX XpaHWIUIIAX (HampuMmep,
Annexc.Jluck, Google./luck, O61ako Mail.ru u T.1.);

. rpynmnoBas rojocoBasi KoHpepeHus B MecceHkepax (WhatsApp,
Viber);

. OHJIaH TpaHcisAuA B Instagram.



YHI/IBepCI/ITeT o0OecreynBaeT cdicayromee TCXHHUYCCKOC COIIPOBOKIACHHC
JUCTAaHIIMOHHOTI'O O6y‘—IeHI/I$IZ

1) DnexrtpoHHas uHGOPMAIIMOHHO-O0pa3oBaTeIbHAs Cpefia: KOMIIBIOTEp C
BBIXOJIOM B HMHTEpHET (IIpHU JOCTYIle BHE CTE€H YHHMBEPCUTETA) WM KOMIIBIOTED,
MOJKJIFOYEHHBIN K JIOKATbHON BBIYUCIUTENBHON CETH YHUBEPCUTETA,

2) OHNANH-BUACOTPAHCIISIMU: KOMIBIOTEp C BBIXOJOM B HHTEPHET,
ayIMOKOJIOHKH;

3) mpocMOTp BHUJI€O3aMUCEN JIKIIU: KOMIBIOTEP C BBIXOJOM B HHTEPHET,
ayIVUOKOJIOHKH;

4) rpymmoBasi TOJIOCOBas KOH(MEpPEHIMS B MECCEH/KEpax: MOOUIbHBIN
tenedoH (cMapTdoH) MU KOMIBIOTEP C yCTaHOBJIEHHOW mporpammon (WhatsApp,
Viber u T.11.), ayIMOKOJIOHKAMHU U BBIXOJOM B UHTEPHET;

5) onmaiiH TpaHcisus B Instagram: peructpanus B Instagram, KoMIbroTep C
ayIMOKOJIOHKAMU U BBIXOJIOM B UHTEPHET.

[legaroruueckuii pabOTHUK MOXKET PEKOMEHAOBATh OOYyYarolUMCs WU3YYEHUE
OHJIalH Kypca Ha oOpa3zoBaTenbHOM T1IaTGopMe «OTKpBITOE 00pa3OBaHUE)
https://openedu.ru/specialize/. Ilnatdpopma co3mana Accormarnuei "HamponanbHast
miatrgopMa OTKPBHITOro 00pa3oBaHus", YUPEKICHHON BEAYIIMMHU YHUBEPCUTETAMU -
MI'YV um. M.B. Jlomonocosa, CIIOITY, CIIoI'Y, HUTY «MHUCuC», H1Y BIID,
MO®OTHU, YpdVY u YVuausepcurer UTMO. Bce kypcesi, pazmeniennsie Ha [Inmatdopme,

JTOCTYNHBI  Juisi  oOydwaromuxcst — OecrutatHo.  OcBoeHMe — O0y4aromuMcs
o0pa3oBaTeIbHBIX IPOTPAMM HIIA UX YaCTeH B BUJC OHJIANH-KYPCOB ITOATBEPIKIACTCS
JOKYMEHTOM 00 oOpa3oBaHuM W (WJIKM) O KBaIM(UKAIMU JUOO TOKYMEHTOM 00
oOydeHHH, BBIJJAHHBIM OpTraHU3aINel, peann3yroniel o0pa3oBaTeabHbIe MPOTPaMMBbI
WM MX YaCTH B BUJIE OHJIAWH-KYPCOB. 3a4€T pe3yJIbTaTOB 00yYEHHUs OCYIIECTBRISETCS
B TMopsake U QopMmax, YCTAaHOBJICHHBIX YHHUBEPCUTETOM CaMOCTOSITEIbHO,
MOCPEACTBOM  COIOCTABJICHHS]  IUIAHUPYEMBIX  PE3ylbTaTOB  OOYYCHHS  TIO
COOTBETCTBYIOIUM Y4E€OHBIM IpEeIMeTaM, KypcaMm, TUCIUATLTHHAM (MOIYIISIM), WHBIM
KOMIIOHEHTaM, OIpeAesIEHHbBIM 00pa30BaTeIbHOM MPOrpaMMOM, C pe3yJbTaTaMu
OOy4eHHsI IO COOTBETCTBYIOIIMM YYEOHBIM IIpeIMeTaM, Kypcam, IUCHUILIMHAM
(MOmysiIM), WHBIM KOMIIOHEHTaM O00pa30BaTEIbHON MPOrpaMMbl, MO KOTOPOH
oOydJalIuiicss TPOXoauid OOydeHHe, TpU MPEACTaBICHUH  OOYyJarOIIMMCS
JIOKYMEHTOB, MOATBEPKIAIOIINUX POHICHHOE UM 00yUYeHHE.

[lenarornueckuii pabOTHUK OPraHU3yeT TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTH U
NOCEHICHHUsI O0YyJaroIIMMUCS JUCTAHIIMOHHBIX 3aHATHUN, CBOCBPEMEHHO 3aIOJIHSET
JKYypPHAJI ITIOCELIEHHUS] 3aHATUH.


https://openedu.ru/specialize/
https://openedu.ru/course/

Jlnst  Toro, droOBl TPHUCTYNUTh K W3YYCHHIO JWCTAHIIMOHHOTO Kypca
JTVCHUIUIMHBI, HEOOXOIUMO CIIEAYIOIIEE:

1. 3axoauM B 3JIEKTPOHHOM Cpejie B TUCIUILINHY (TIPAKTUKY), TJe HEOOXOIUMO
OIICHUTH JUCTAaHIIMOHHBIN KypC.

2. BoiOupaem He0OX0oauMoe 3aJI1aHue.

3. TlosiBuTCsl cnemyroiiee OKHO (IIPaKTHYECKOE 3aHATHE WM JjaboparopHas
pabora).




4. Jlanee HA)KMMaeM KHOIIKY

[MpocMoTp Bcex OTBETOB

5. I[anee IIOABUTCS OKHO (B I[&HHLIﬁ MOMCHT OTBCTHI OTCYTCTBYIOT).

[Ipy HanMuMM OTBETOB MOSBUTCS OKHO, B KOTOPOM OCYIIECTBIISICTCS OIICHKA
OTBETa, U (PUKCUPYETCS BpeMs U iaTa C1a4uu paboTHhl.



6. Jlnsg mpocMoTpa BceX AEHCTBUM 3alMCAaHHBIMM HAa KypC MOJIb30BATEIIMU
HEOOXOMMO Ha)KaTh KHOMKY «OOJIbIIIEY.
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7. 3aTeM TOSIBUTCA OKHO, BO BKJIQJKE OTYETHI HaXXKMMaeM KHoONKy <« KypHan
COOBITHIN.



8. 3areM B OTKpBIBIICWCS BKJIAJKe, BBIOMpaeTe MACHCTBHS, KOTOPHIC
HE00XO0AMMO ITPOCMOTPETH (ITOCEIIEHUE Kypca)

9. B oTKpbIBILIEHCS BKIAJKE «BCE JHU» BBIOMpPAaeM HEOOXOJUMOE HaM YHUCIIO, K
npumepy 20 nexadpst 2019 roma. Torna mosBUTCS OKHO T7I€ BO3MOXKHO TTOCMOTPETH
JICUCTBUS YHaCTHUKOB Kypca.
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10. Ilpu »stom dakt BemonHeHus 3agaHuil ¢ukcupyercs B OHNOC u
OLICHMBAETCsl BEAYIIUM IIpemnoaaBareneM. He BbIONHEHWE 3alaHusl SBISETCS
IponyckoM 3aHsATusA. JaHHbIl (akT pukcupyeTcs B )KypHalle IOCELICHUsI 3aHITUN B
COOTBETCTBUU C PACITUCAHUEM.

6.4 IIpoueaypa u KpuTepuu OUEHKHU 3HAHUNA M YMEHUI NPH
NMPOMEKYTOYHOM ATTECTAIMY € PUMEHEHHEM JIEKTPOHHOI 0 00y4eHHs U
AMCTAHIHOHHBIX 00Pa30BATEJbHBIX TEXHOJIOIMH B popme IK3amMeHa

[TpomeskyTouHass arTecTanus C MNPUMEHEHHEM DJJICKTPOHHOIO OOy4YCHHS |
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTMH B (opMe 3adera MPOBOIUTCS C
WCITIOJIb30BAaHUEM OJTHOM U3 (HhOpM:

* KOMIIBIOTECPHOC TCCTUPOBAHUC,

* yCTHOE coOeceoBaHWE, HAMpaBICHHOE Ha BBIIBICHHWE OOIIErO YpPOBHS
MOJITOTOBJIGHHOCTH (OTmpoc ©€3 MOATOTOBKM WM C HECYHIECTBEHHBIM BKJIAJIOM
OTBETa MO BBIJIAHHOMY Ha TMOJTOTOBKY BONPOCY B OOIIEH OIEHKE 3a OTBET
oOyuyaroiierocsi), uWiM uHas (Qopma arrectaluu, BKIIOYAlOmas  YCTHOE
cobeceloBaHNE JaHHOTO THIIA;

* KOMOWHAIUS TIEPSUUCICHHBIX (HOPM.

[lenarornueckuii paOOTHHK BbIOMpaeT (GopMy MPOBEACHUS MPOMEKYTOUHOM
aTTeCTallui WM KOMOWHAIIMIO YKa3aHHBIX ()OpM B 3aBUCHMOCTH OT TEXHUYECKHUX
YCIIOBUN 00YYarONUXCsl ¥ HATMYUS OIEHOYHBIX CPEJICTB MO AUCIHUILUIUHE (MOIYIIO) B
TectoBoi (popme. [IpuMeHsieTcs €AMHBIN MOPSIAOK MPOBEIEHUS B JUCTAHIMOHHOM



dbopMare MPOMEKYTOUYHON AaTTECTAIMH, TOBTOPHOW IMPOMEKYTOUHOW aTTECTAI[UU
Opd JUKBUAAIMHA AKaJEeMHUYECKOM 3aJ0JDKEHHOCTH, a TakKe aTTecTallfil Mpu
IEpEeBOJE€ U BOCCTAHOBJIEHMM oOydaromuxcsi. B coorBerctBuu ¢ Ilopsakom
IPUMEHEHUsI OpraHu3ausiMH, OCYILIECTBISIOUMMU 00pa30BaTeNbHYIO AESITEIbHOCTD,
AJIEKTPOHHOTO OOy4YeHHs, AUCTAHIIMOHHBIX OOPa30BaTEIbHBIX TEXHOJIOTHH TpHU
peanu3aiuy 00pa3oBaTEeNbHBIX MPOTPaMM, YTBEPKICHHBIM MpHKa3oM MUHOOpHAaYKH
Poccun ot 23.08.2017 Ne 816, mpu mnpoBeAeHUH MNPOMEKYTOUHOM aTTECTAlUU C
NPUMEHEHHEM JJIGKTPOHHOTO OOy4YeHHs, JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH  (majiee  —  MPOMEXKYTOUHash  aTTecTanus)  oOecreYuBaeTcCs
UACHTU(PUKAIMSA JMYHOCTH OOYYarolIerocs M KOHTPOJIb COOJNIIO/IEHUSI YCJIOBUH
IPOBEACHUS MEPOIPUATHI, B paMKax KOTOPBIX OCYIIECTBISIETCS OLIEHKA PE3yJIbTaTOB
oOyuenus. [IpoMexxyTouHasi arrecTanus MOXKET HAa3HA4aThCsl C IMOHEAENbHUKA IO
cyo6oty ¢ 8-00 go 17-00 mo MockoBckOMY BpeMeHH (ouHasi dhopma oOydeHus). B
cllyuae¢ BO3HHUKHOBEHHS B XOJI¢ MPOMEKYTOUHON aTTecTalud cOOsl TEXHUYECKUX
CPEICTB 00YyYarollerocsi, yCTpaHUTh KOTOPBIM HE yAaeTcss B TeUeHHe 15 MUHYT,
NanbHEHIIas MpPOMEXYTOUHAsl arTecTanus oO0ydJarouierocs He IMPOBOJUTCA,
NeJarornyeckuii paboTHUK (DUKCUPYET HEABKY OOYYarolIerocss Mo yBaKMTEJIbHOU
MIPUYHHE.

s npoBeneHUsT TPOMEXYTOYHOM — arTeCTallMd B COOTBETCTBUU  C
3J'ICKTp0HHBIM paancaHHeM
(https://pgau.ru/index.php?option=com_content&view=article&id=144)
MeJarornyeckuii  pabOTHUK TEPEeXOAUT MO Ccchuike B co3gaHHyro B OUOC

JTUCITUTIIMHY (BMECTO ayJJUTOPUH) OJTHUM U3 TIEPEUH CIIEHHBIX CITOCOOOB:

* yepe3 DIJEKTPOHHOE pAClMCaHUE 3aHATUM Ha CcauTe YHHUBEPCUTETA
(https://pgau.ru/index.php?option=com content&view=article&id=144):

* uyepes DUOC ((https://eios.pgau.ru/?redirect=0), Bkmaaka «/lomariHss
CTpaHuIlay - «Pacrnucanue 3aHATHIA, 3a4€TOB, 9K3aMEHOBY, U MPOXOJIUT aBTOPH3ALIUIO

moa CBOMM €AHHBIM JIOTHHOM/ mapoJjicM.


https://pgau.ru/index.php?option=com_content&view=article&id=144
https://pgau.ru/index.php?option=com_content&view=article&id=144
https://eios.pgau.ru/?redirect=0
https://eios.pgau.ru/?redirect=0
https://eios.pgau.ru/?redirect=0
http://pgau.ru/index.php?option=com_content&view=article&id=144
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Cmpykmypa pazdena oOucyunaunvt ¢ IHOC 0na  npoeedeHusn
npPOMeIIICymouHoil ammecmayuu

Pazgen mucuummael B OWMOC, mnpenHa3HayeHHbIA ISl MPOBEACHUS
MPOMEXYTOYHOM aTTecTallid B COOTBETCTBUU C DJIEKTPOHHBIM PaCHUCaHUEM,
COJICPKUT B Ha3BaHUU WHQPOPMAIIMIO O BUJIC MPOMEKYTOUHOM aTTECTallMU, aTe U
BPEMEHH MPOBEACHUS MPOMEKYTOUHOM aTTECTAlMU, IUIsl 3TOr0 BXOAUM B «Pexum
penakTupoBaHUs - «J{00aBUTH TEMY».

B bywts JBOM LG 11108

Paznen B 00s3aTeJIbHOM MopAAKE COACPKUT CICAYIOIMINE 3JICMCHTEI:



a) 3amaHue s MPOBEACHUSA OIpoca CTYAEHTOB. B ciydae mnpoBeneHus
MPOMEXKYTOYHOM aTTecTalluv B JopMe TECTUPOBAHUSA B pa3jien J0OABISIETCS DJIEMEHT
«Tect».

baHk TecTOBBIX 3a/laHUMl U TECT JOJKHBI OBITh CHOPMUPOBAHBI HE IO3HEE,
yeM 5 palbouumx JAHEW 10 Hayanaa MPOBEACHHS MPOMEKYTOUHOW aTTeCTallMU B
COOTBETCTBUU C DJIEKTPOHHBIM PACIIHCAHUEM.

0) «3auéTHO-dK3aMEHAIIMOHHAs BEAOMOCTBY». [l TOro, dYTOoOBI CO31aTh
JAHHBIA JJIEMEHT, TeJarornueckoMy paOOTHHUKY HEOO0XOIUMO J00aBUTH DJIEMEHT
«(paitm» ¢ Ha3zBaHUEM «3a4€THO-dK3aMEHAIMOHHAsI BEJOMOCTHY» B CO3JIaHHON TeMe
[0  TOPOXOXKICHHWID  IPOMEXKYTOYHOM  arrecranvu.  JlaHHYyl0  BEIOMOCTH
neJarortueckuii  pabOTHUK TMOJy4aeT MO JJIEKTPOHHOM TMoYTe OT JEKaHATOB
dakynereToB U pasmeniaeT e€ B DMIOC (B popmare docx (doc) mmm xlsx (xIs)) mocie
MPOXOXKIEHUS OOYJYAIOMMUMUCS TMPOMEKYTOYHOW aTTeCTallMu 10 JAUCITUIUIMHE
(mpakTHKe) U1 O9HOM (HOpMBI 00YUEeHMS, I 3209HON (POPMBI 0O0YIEHUS BEIOMOCTh
3aMoIHIETCS TI0 MEepe MPOXOKIECHUS MPOMEKYTOUHOM aTTecTali 00y4aroIuMHUCS.

Ilposeoenue npomesxcymounoii. ammecmayuu 6 (opme YCHMHO20
cobeceoosanusn

YcerHoe cobecenoBanne (MHIWBHAYAJIbHOE WJIM TPYIIIOBOE) MPOBOIUTCS B
dbopmare  BUICOKOH(DEPEHIICBA3M B CO3JAaHHOM  pazjiene  JUCIUIUIMHBI,
NpeIHA3HAYCHHOTO IS TPOBEACHUS MPOMEXKYTOUHOM aTTecTalluu, Ui TMepexoaa B
KOTOPYIO HEOOXOJIMMO BOCIIOJIb30BAaThCS COOTBETCTBYIOIIEH CCBUIKOW B pasfele
muctumuinHel. [lepen HavamoM mpoBeneHus coO0eceoBaHus B BEOMHApHOW KOMHATe
nefgarornueckuii paboTHUK BeIOMpaeT «llogkmounTtces Kk ceancy.
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Jnsa toro, 4roObl MpH YCTHOM ONPOCE B BHACOKOH(PEPEHLUU NPUHUMAI
y4acTHE TOJBKO OAWH OOYyJaroUuiicsi, HEOOXOAMMO IPEABAPUTEIBHO COCTABHUTH
rpagpuk ompoca. B ciydyae npucoeIMHEHHS K CEaHCy JpYyroro I0JIb30BaTEs,
HE00X0AMMO HaxaTh «VCKIIIOUNTh OTB30BATENSD).

v Ol

B navanme kaxuoro coOpanHus B 00s3aTEIbHOM TOPSJIKE II€AaroruyecKuii
pabOTHUK:

® BKIIIOYACT PCIKUM BHACO3AIINCH,

* TMPOBOAUT WJACHTUPHUKAIMIO JIMYHOCTH OOydYaromerocs, [Jjisi 4ero
OOy4aroIMiiCsT Ha3bIBaCT OTYETIMBO BCayx cBou DUO, neMoHCTpUpyeT psIioM C
JUIIOM B Pa3BEPHYTOM BHJE NACHOPT WM WHOM JOKYMEHTA, YIOCTOBEPSIOLIETrO
JUYHOCTh (Cepusi U HOMEp JOKYMEHTa JOJKHBI OBITh CKPBITHI OOy4YarolIUMCs),
MO3BOJISIOIIETO YeTKO 3aukcupoBaTh GoTorpaduio odyyarouierocs, ero GaMmuimio,
UM, OTYECTBO (IIpM HAIWYMM), JAATy U MECTO POXKJIEHHUS, OpraH, BblIABIINUN
JOKYMEHT U J1aTy €ro Bbl1ayu;

* TPOBOJUT OCMOTP TIOMEUICHMs, i 4Yero oOydJaromuiics, mepeMeras
BUJICOKAMEPY WM HOYTOYK IO TMEpUMETPY IOMEIEHHUS, JIeMOHCTPUPYET
[earoru4eckoMy pabOTHUKY MOMEIIEHHUE, B KOTOPOM OH NMPOXOJUT aTTECTALUIO.

[Tocne mnpoBeneHus coOecenoBaHUSI € OOYYaIOIIUMCSl T€Iaroru4ecKuid
pabOTHUK OTUETINBO Beayx 03ByunBaeT ®MO obOydaronierocsi U BHICTABICHHYIO EMY
OLIEHKY («3aUTE€HO», «HE 3aYTCHO», «OTJIUYHOY», «XOPOILO0Y», «yIOBIECTBOPUTEIHHOY,
«HEYAOBIIETBOPUTENBHOY). B cilydae ecnu B X0[i€ IPOMEXYTOUHON aTTeCTallUuy MpU
yIAJIEHHOM JIOCTYyI€ MPOM30IIe] COOM TEXHUYECKUX CpPEICTB O00ydarouierocs,
YCTPaHUTh KOTOPBIM HE yJaloCh B TeueHUEe 15 MHUHYT, megarorndeckuil pabOTHHK
Beiryx o3ByuuBaeT @O oOyuatonierocs, OnuchBaeT XapakTep TEXHUYECKOTo cO0sl U
bukcupyeT PakT HESIBKM 00YyJaroIIEerocs Mo YBaXXUTEILHON MTPUUYUHE.



Bpems npoBenenust codecenoBanmsi ¢ 00yJaronuMcs HE JOHKHO MPEBHINIATH
15 munyT.

Jns xaxaoro oOydJaromerocsi MpoOBOJAUTCS OTAEIbHAs BHUJICOKOH(MEPEHIUS U

COXpaHsIETCs OTJIeJIbHAS BUJICO3AMKUCh COOECE0BAaHUS B ClIydae MPOBEJCHUSI YCTHOTO
ompoca. [Ipu mpoxXokaIeHnN TECTUPOBAHUS JOCTATOYHA OJIHA 3aIUCh HA TPYINTY, MTPH
ATOM yKa3biBaeTcs B onucanuu « TectupoBanue, 18.04.2020, 10.00-10.30».

[locme coxpaHeHUsT BUIEO3AMUCU TEJATOTHYECKUN  PAOOTHUK  MOXKET
MIPOCTABUTh BBICTABJIICHHYIO O0YYalOMEeMYCsl OIIEHKY B DJIEKTPOHHYIO BEJOMOCTH IO
CIIEIYIOIIEMY aJITOPUTMY.

3axoaMM B IPENOAABaEMbIi Kypc U HaxxuMaeM Ha «OLeHKH».
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B PE3YIIbTATC IOABJEICTCA BCIAOMOCTH C OLICHKaMH, Kyda MBI MOXCM
IIPOCTABUTb UTOT'OBYIO OIICHKY U NAJICC HAXKUMACM ((COXpaHI/ITB».
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B ClIydac HaJIN4YWA 06y11afonmxc;1, HC ABUBHINXCA Ha IIPOMCKYTOYHYIO
aTTcCTallnIo, HeHaFOFI/I‘ICCKI/Iﬁ pa6OTHI/IK B 00s13aTEILHOM IMOPAAKE:

* CO3/Ia€T OT/ACJIbHYIO BUICOKOH(EpEHIINIO ¢ HauMeHoBaHueM «He siBuiich Ha
MIPOMEKYTOUHYIO aTTECTALUION;

¢ BKIIIOYACT PCIKUM BHUACO3AIIUCH

* Bciyx o3ByunBaeT ®MO kaxxaoro o0ydaromerocs ¢ yka3aHueM MPUYHHbBI €ro
HESBKM Ha MPOMEXKYTOUYHYIO aTTECTALMIO, €CIM NMPUYMHA HA MOMEHT NPOBEACHUS
IIPOMEKYTOYHOM aTTECTALlMHA U3BECTHA.

B caywae ecnu y memaroruyeckoro paOOTHUKA BO3HUKIM COOU TEXHUYECKUX
cpencTB mpu noakmoueHun u padore B OMMOC, oH MOXeT (B MOPSIAKE UCKITIOYCHUS)
IPOBECTH MNPOMEXKYTOUHYIO aTTECTAllMI0, HCIONb3ysd J1000M  MecceHmxep,
o0ecreynBaroluid BUIE€OCBA3b U 3alUCh BUIEO OOLIEHUS.

3amuce  HEOOXOIMMO TpHUCIATh 1O  agpecy  shumaev.v.v@pgau.ru

HammenoBanue daiina ¢ Buaeo HE0OXOaWMO 3a7aBaTh B CIEAyIOIIeM Qopmare:
«®UO, nara, arrecranuu, BpeMs arTecTalMu aucuuiuimHa.mp4y». Cchulka Ha
BUJICO3AIMKCH aTTECTAllUM OyJeT pa3MelleHa B COOTBETCTBYIOIIEM pasjieiie OHJIakH-

Kypca.

Ilposedenue npomesrcymounoii ammecmayuu 6 Gopme KOMRbIOMEPHO20
mecmupoeanus

KoMmbproTepHOE TECTHpPOBAHWE TPOBOIAUTCS C HWCIONB30BaHWEM (GYHKIIUU B
OUOC. Tect n0KEeH COCTOSITh HE MeHee yeM U3 20 BOMpOCOB, BPEMSI TECTUPOBAHUS
— He MeHee 15 MUHYT.


mailto:shumaev.v.v@pgau.ru

[lepen HauanoM TECTHPOBAaHUSA IMEAArOTMYECKH PAOOTHUK B BEOMHAPHOM
KOMHAaTe HayuWHaeT coOpaHue ¢ HauMmeHoBaHueM «TecTupoBaHue», BKIHOYAECT
BU/ICO3AIIUCh.

B cnywsae ecnm uneHTHdUKANUS JIMYHOCTH TPOBOJUTCS TMOCPEICTBOM
dboTodukcaluu, Mnenarorueckuii paboOTHUK BxoauT B pasnen «Wnentudukarus
JUYHOCTH». B gaHHOM  pasmene Haxonmarcs pasmemniéHHeie  Qororpadun
OOY4YaIOIIMXCS ¢ PACKPBHITHIM MACTIOPTOM Ha 2-3 CTpPAaHMIIE WM UHBIM JIOKYMEHTOM,
YIOCTOBEPAIOIIETO JUYHOCTh (CEpUs W HOMEP JTOKYMEHTA IOJDKHBI OBITh CKPBITHI
o0y4armmumcs), MO3BOJISIFOLIETO YETKO 3aprKCUpOBaTH ¢dororpaduro
oOydaromierocsi, ero QgamMwinio, WMs, OTYECTBO (MPU HAIUYUHU), NATy U MECTO
POKJIEHMS, OpraH, BBIJABIIMM JOKYMEHT M JaTy €ro BblJauyu, (MacmopT JOJDKEH
HAXOJUTCS HAa ypOBHE JnlA, hoTorpadus 10KHA ObITh OTOOPaKEHUEM T€0JIOKALIUN
MECTOTMOI0KEeHUS 1 (Uin) PUKCAIME BpEMEHH ).

Jlanee memarornyeckuii paOOTHHUK MPOBOAMWT HIACHTU(MUKAIIUIO JIMIHOCTEH
OOydJalIMXCs W OCMOTP TMOMENIEHU B KOTOPBIX OHU HaxoAsTcs (mpu
BUJIeO(DUKCALINM), YYACTBYIOIIMX B TECTUPOBAHUM, (PUKCUPYET OOydarouIuxcsi, HE
SBUBIIUXCS U1 MPOXOXKJEHUSI MPOMEKYTOUHOM aTTeCTallud, B COOTBETCTBUM C
MPOLIEAYPOM, OTMCAHHOW BBIIIIE.

OOyyvaronuiicsi, MPUCTYMUBIINN K BBINOJIHEHUIO TECTA PAHbBINE MPOBEIACHUS
UJEHTU(PUKAIIUN €0 JIMYHOCTH, TI0 UTOraM MPOMEKYTOUHOU aTTECTalluM MOJydaeT
OLICHKY HEYIOBJIETBOpUTENHHO. [locie BBIMONHEHHS TecTa O0y4aromeMycs
ABTOMATUYECKU JIEMOHCTPUPYETCS MOJyYEHHAs OLCHKA.

B cinyyae ecnu B Xo/1€ IPOMEXYTOYHOM aTTECTALUU IIPU YAAICHHOM JTOCTYIIE
IPOU3O0LIIN COOM TEXHHUYECKHX CpPEACTB OOYYAIOIIUXCS, YCTPAaHUTh KOTOphIE HE
yaajgoch B Te4eHHE |5 MUHYT, Melarorndeckuil paOOTHUK CO3/1aeT OTICIbHYIO
BUJICOKOH(EPEHLINIO ¢ HauMeHOBaHHEM «COOM TEXHHYECKUX CPEACTB)», BKIIIOUAET
PEXKUM BUJICO3ANUCH, ISl KaXIOoro ooOydaromierocs Bcayx o3ByuuBaer PUO
00y4aroerocsi, OMMCHIBaET XapaKTep TEXHUUECKOro cOos u pukcupyer GakT HEesIBKH
00 y4JarOIIEeToCsI TI0 YBAXKUTEITHHON TPUYHIHE.

d)chal(u}l pe3yiomamos npome.ucymouuoﬁ ammecmayuu

Pe3ynbTar mpoMExKYyTOUHOW aTTecTallud OOYy4Yarolerocs, IPOBEACHHON B
dopMe ycTHOrO cobecenoBaHus, (GPUKCHUpPYyeTCs TMEJarorudeckuM pabOTHUKOM B
COOTBETCTBYIOIIEM  BHUJECO3allMCH, CChUIKA HAa KOTOPYK  pa3Mellaercs B
COOTBETCTBYIOILIEM pa3jesiec oHnaH-kypca B Moodle. Pe3ynbrar mpomexyTodHoin
aTTecTalui 00y4arouierocs, NpoBeJeHHON B (popMe KOMIBIOTEPHOTO TECTUPOBAHUS,
bukcupyercs B pe3yibTaTax Tecta, ChOPMHUPOBAHHOTO B COOTBETCTBYIOIIEM pa3jiesie
oHJaifH-Kypca B Moodle.



B neHp npoBeneHUs MPOMEKYTOUHOM aTTECTAlMU NEAarornyeckuii paboTHUK
BHOCUT €€ pe3yJlbTarbl B DJJIEKTPOHHYIO BEIOMOCTH B  COOTBETCTBHUHM C
BBILIEU3JI0KEHHON NHCTPYKLIMEH, BBICTABIISAs UTOTOBYIO OLICHKY.

Ilopaook  0ceo60ixcOenun  odyuarwwuxca  om  RPOMENCYMOUHOU
ammecmayuu

DK3aMEHAaTOp MMEET IPaBO BBICTABJATH OTIEIBHBIM CTYIEHTaM B KadeCTBE
MOOIIPEHHs 32 XOPOILIYI paboTy B CEMECTpe OLIEHKY «3a4TeHO» MO pe3ysbTaram
TEKYILEro (B TEUEHUE CeMecTpa) KOHTPOJIS YCIIEBAEMOCTH O€3 cIauM WIN 3ayeTa.
Omenka 3a 3a4eT BBICTABISETCS MEAArorMyeckKuM pabOTHUKOM B BEJOMOCTh B
HepuoJ] HK3aMEHAllMOHHOM Cceccuu, UCXOJs U3 CpeAHero Oaijia Mo pe3yibTaram
paboTHI B cEMecTpe, YKa3aHHbIM B JJIEKTPOHHOM BEIOMOCTH.

Heﬂal“OFI/I[ICCKI/Iﬁ pa60THI/IK B CJIyqac OCBO60}KI[6HI/IH o6yqa}0mer0051 OT 3a4€Ta

JOBOJUT 10 HETO JAaHHYIO WH(OPMAIHMIO C HWCIOJIh30BAHUEM JIMYHOTO KaOWHETa B
OHOC.
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CpenHss OIlEHKa OIpenessieTcsl Ha OCHOBE Tpex U Oojee oueHok. CTyneHr,
IPOIYCTUBIIMM IO YBaXUTEIBHOM IPUYMHE 3aHIATHE, HAa KOTOPOM ITPOBOJMIICS
KOHTPOJIb, BIPABE MOJYYUTh TEKYLIYIO OLICHKY MO3/IHEE.

OOyuvaronuiicss OCBOOOXTAeTCs OT chadyM 3a4y€ra, €CIOM CPEeAHUM Oai
cocTaBui 6onee 3.

Kpumepuu oyenxku npu nposedeHuu npOMelHCYMOUHOU AmMmMeECMAyuu 6
dopme mecmuposanusn:



IIpu coave sk3ameHa:
70 3 0ayuI0B — HEYJOBIIETBOPUTENBHO;

oT 3 a0 5 0amIoB — COOTBETCTBEHHO — YAOBJICTBOPUTCIIbHO, XOpOIIO H
OTJIMYHO.

IHopsaook anennayuu cpeonezo danna

OOyuaroruecsi, KOTOpbIE HE COTJIACHBI C TOJIYYCHHBIM CpPEIHUM Oajuiom,
CHAIOT 3a4eT (dK3aMEH) IO pacCHUCaHUI0 B COOTBETCTBUM C MPOLEAYypamu,
ONMMCAaHHBIMU BHINIE, TPH OSTOM OH JOBOAWT JAHHYIO HWH(GOpPMAIUIO C
UCIosib30BaHueM JuuHoro kabmHera B DMOC mo memarormyeckoro paboTHHKA 3a
JICHb JI0 Hayuasa CAaud JUCIUILTAHBL



