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1. lleanb 1 32124 OCBOEHMSI M CIMILJIMHBI

llenrp  ocBoeHHMS  JUCHUIUIMHBI —  COPMHUpPOBaTH  OOIIENPOPECCHOHATBHYIO
KOMIIETEHIINIO, a TaKKe HEOOXOIUMBIH 00beM (yHIaMEHTAIbHBIX 3HAHUWA, YMEHUH U HaBBIKOB
110 XMMHUHU, HeO6XOJII/IMI)IX IJI1 U3YUCHUA 1 TIOHUMAaHUA XUMHUHN HpPIpO,ZIHOfI CpE€abl.

3agaun:
1. CdopmupoBaTh 3HaHUE:!
00 OCHOBHBIX XHUMHYECKHUX TIOHSATHSIX M 3aKOHaX XWUMHH, OCHOBHBIX TIOJOKECHUIX
COBPEMEHHOW TEOpUHU CTPOEHMSI aTOMa U TEOPUU XUMHUUYECKOH CBSI3U;
0 XHMMHYECKHUX CBOICTBaX M TEHETUYECKOM B3aMMOCBSA3M OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEILECTB;
00 OCHOBHBIX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;
00 OCHOBHBIX MOHATHAX U TEPMUHAX XUMHUH IIPUPOTHON CPEbI;
0 XMMHUYECKOM cocTaBe aTMoc(hepsl, ruipochepsl U IUTOCHEPHI;
0 IpaBUJIaX MPOBEACHUS Ja00PATOPHBIX XUMUUECKUX HUCCIICI0OBAHUI;
00 OCHOBHBIX TEOpPHUSX M KOHLENIMH HAyK O 3emMJjie, a TakKe E€CTECTBEHHOHAYYHBIX
U MaTeMaTHYECKUX OCHOB.

2. CdopmupoBaTh yMEHHE:

MPUMEHSITh XUMUYECKUE 3aKOHBI JIsI KOJIMYECTBEHHOI'O OMHUCAHUS XUMHUYECKUX SIBICHUN
U IIPEBPALLCHU;
Ha ocHOBaHMU llepuonnyeckoro 3akoHa M CTPOEHMS AJIEKTPOHHBIX O0OJIOUEK aTOMOB
MIPOTHO3UPOBATh CBOMCTBA M PEAKLMOHHYIO CIIOCOOHOCTh XMMHMYECKHX 3JIEMEHTOB M MX
COCIMHEHUH;
IPUMEHATHh (DyHJIAMEHTaIbHbIE 3HAHUS XMMHHU JUISI ONHUCAHUS XMMUYECKHX IPOLECCOB,
MPOTEKAIOIIUX B reocdepax;
IIPUMEHSATH [TPaBUJIa TEXHUKH O€30MaCHOCTH U NMPOBEJCHNS KaYeCTBEHHOI'O XUMUYECKOTO

~  aHanM3a rnpu paboTe B XMMHUYECKOH JIabopaTopuu;
IPUMEHATh 0a30Bble 3HAHMS €CTECTBEHHOHAYYHOTO M MAaTeMaTH4YeCKOro IMKIIOB s
aHaM3a M pemeHns MpopeCCHOHATBHBIX 3a/1a4.

3. CdopmupoBaTh BlajcHUE:
XMMHUYECKOH TEPMUHOJOTHEW, HaBbIKAMH pabOThl € XUMHUYECKOW JUTepaTypoil,
CIPaBOYHUKAMU (PU3UKO-XUMUYECKUX BEJUUHH;
HaBbIKAMHU pacyeTa DSHEPreTUYECKUX XapPAKTEPUCTUK XUMHYECKHX IPOLECCOB,
MIPOTrHO3UPOBAHUS HANPABJICHUS UX MPOTEKAHUS;
HaBbIKaMU pacueTa XMMUYECKUX PABHOBECUI B TOMOT'€HHBIX U T€TEPOT€HHBIX pEaKLUsX;
HaBbIKaMU 3allMCU XUMUYECKUX peaklui, MPOTEeKalonuX B reocdepax;
HaBbIKaMU Ka4€CTBEHHOT'O XUMHUYECKOT0 aHAJIN3a BOJHBIX PACTBOPOB;
HaBbIKAMU TOATOTOBKM OTYeTa [0 pe3yJbTaTaM NpPOBEAEHUS J1abopaTOpHOTO
XMMHYECKOIO UCCIIEIOBAHMS;
METO/IaM1 HayYHOTO UCCJIEeI0BaHUs B 00J1aCTH HayK O 3emJie.

2. Mecro MCUMIUIMHBI B  CTPYKType OCHOBHOH  1npodecCHOHATbHOM
o0pa3oBaTeIbHON NMPOrpaMMblI

JlucuumiuHa OTHOCUTCS K JAMCUUIUIMHAM 00s3aTenbHOi yactu brmoka 1. JlucuumninHb
(Mmomynu)  ocHOBHOW  mpodeccroHanbHON  oOpa3oBaTrenbHONM  mporpammbl.  Momyib
«EcrecTBeHHOHAy4HBII», H3ydaeTcs B 1 cemecTpe Ui OCBOEHHUS o0O0ImenpodeccnoHalIbHbIX
KOMIIETEHIIH.



N3ydenue AUCIUIIUHBI 0a3UpyeTcsl HAa 3HAHUSX, YMEHUSAX U KOMIIETCHIIUSAX, TOJTyYEeHHBIX
00yJaromMMUCS Ha IPEABLIYIIeH CTyIIeH! 00pa3oBaHusI.

Nzydaetcs napamienbHo ¢ AucuuIuinHon «I'eopusnkay.

JlucummuinHa HeoOXoauMa JUTsd M3Y4YeHHsT TUCHHUIUINH «Du3nka u XuMus atMochepb»,
«Opranu3alioHHO-METOIMYECKHE OCHOBBI METEOPOJIOTUYECKUX HAOMIOAeHU», «MeTolnsl u
CpeICTBa KOHTPOJISI 3arps3HEHUS] OKpPYXKAIoUIeH Cpelbl», MOXET OBITh HWCIONBb30BaHA MpPHU
BBITIOJIHEHUH HAay4HO-MCCIIE0BATENBCKOM paboThl, B MPEAUIIIOMHON MPAaKTHKE, a TaKKe MpU
HaIlMCaHUM BBITYCKHOM KBaJIM(UKAIIMOHHOM paboThl OakanaBpa.

3. [lepeyeHb MIaHNPYEMBIX Pe3yJIbTATOB 00yUeHHUS
[Ipouecc n3ydenus: AUCUMILIMHBI HanpaBiieH Ha GpopmupoBanue komnerenuuii: OIIK-1.

Taonuma 1. KomnereHnunu

Ko n nammenoBanne

Kon 1 HanmeHOBaHNE KOMIICTEHIINU WHIUKATOpa JOCTHKEHHA PezynbraTel 00y4ueHust
KOMIIETCHIINN

OI1K-1 ciocob6en npumensTs 3Hanus (OIIK-1.1 3HaeT OCHOBHEIE 3HATh:

(hyHIaMEHTAbHBIX Pa3/IeliOB HAYK O [TEOPUH U KOHIICTIIIMU HaYK O ) OCHOBHBIE XUMHYECKUE TMOHSTHS

3emite, 6a30BbIC 3HAHUS 3emIie, a TaKXKe eCTECTBEHHO- U 3aKOHBl XHMHH, OCHOBHBIE

€CTECTBEHHO-HAyYHOTO U Hay4YHbIE 1 MaTeMaTHYECKHe MIOJIOKEHUS COBPEMEHHOM TeOpHH

MaTEeMaTHUECKOTO IIUKIOB IPU OCHOBBI CTpPOGHUS aToMa U  TEOpHUH

[pereHnn 3a1a4 npodeccroHanb-HOH XMMHYECKOH CBSI3H;

IeATEIBHOCTH OIIK-1.2. ymeer npuMeHsTH ) XUMHUYECKUE CBOWCTBA u
0a30BBIC 3HAHHS €CTECTBEHHO- TeHETHYECKYIO B3aUMOCBSI3b
HAY9HOTO ¥ MAaTEMaTHIECKOTO OCHOBHBIX KJIaccoB
LAKJIOB IS AHAJIM3a M PENMIEHNS | HEOPraHUYECKHX BEIIECTB;
nmpodeccrnoHaNBHBIX 331349 OCHOBHBIE 3aKOHOMEPHOCTH

MIPOTEKaHUs XUMHUYECKUX

OIIK-1.3 Bnrageer MeTogaMu MIPOIIECCOB;
HAYYHOTO MCCIIEOBAaHUS B ) OCHOBHBIE TIOHSATHS W TEPMHUHBI
00J1acTh HayK o 3emiie XMMHH TPUPOJHOM CPEJIbI;

XUMHUYECKHIA COCTaB aTMochepsl,
TUIPOCHEPBI U TUTOCHEPHI;

MpaBUiIa MPOBEICHUS
ma00paTOPHBIX XUMHYECKUX
HCCIICAOBAHMIA;

OCHOBHBIC TEOPUHM M KOHIIECTIIINH
Hayk o 3emje, a  TaKxke
€CTECTBEHHOHAYYHbIC u
MaTeMaTHYECKHE OCHOBBI.

YMeTh:

) MPUMEHATh XUMUYECKHE 3aKOHBI
JUISL KOJIMYECTBEHHOTO OIMCAHUS
XMUMHUYECKHX SIBTICHUH u
IIpeBpalLeHHIH;

Ha ocHoBaHMHM [lepnomuueckoro
3aKOHA M CTPOCHUS 3JEKTPOHHBIX

o0omouex aTOMOB
[IPOTHO3UPOBaTh  CBOICTBA U
PEaKIOHHYIO CHocOOHOCTh
XMMHUYECKHX JJIEMEHTOB U UX
COEIMHEHU;

NPUMEHATh  (DyHIaMEeHTalIbHbIE
3HAHUS XUMHUM JUIS  OIUCAHUS
XUMHUYECKHUX IIPOLIECCOB,
MIPOTEKAIOIIHX B reocdepax;

IPUMEHATh IIpaBUIa TEXHUKU
0e30IacHOCTH M IPOBEACHUS




Kox n HanmeHnoBaHue
Konx 1 nanmMeHoBaHNe KOMITETEHIIUN HWHJUKATOpa JOCTHKEHUS PesynbraTel 00y4YeHUs
KOMIIETEHIINN

Ka4eCTBEHHOTO XHMHUYECKOTO
aHaJIM3a pu pabore B
XMMHUECKOI1 1abopaTopui;
MPUMEHATh  0a30BbIC  3HAHUS
€CTECTBEHHOHAYIHOT O u
MaTeMaTHYECKOTO IUKJIOB LIS
aHam3a u permeHust
poeCCHOHATBHBIX 3a7ad.

Biagers:

) XUMHUYECKON TEPMUHOJIOTUEH,
HaBBIKaMH PabOTHI C XUMHYECKOH
JUTEPATypoH,  CIIPaBOYHHKAMH
(PM3UKO-XMMHUYECKHUX BEINYNH;

HaBbIKaMH pacucTa
OHEPICTUYCCKUX XaAPaKTCPUCTUK
XUMHYCCKUX IIpOLIECCOB,

[IPOTHO3UPOBAHUSl  HAIpPaBJICHUS
UX MPOTEKaHUS;

HAaBbIKAMHU pacyeTa XUMHUYECKUX
paBHOBECHMI B TOMOIEHHBIX U
TEeTEPOre€HHBIX PEaKIUsIX;
HaBbIKAMHU 3alMCU XUMHUYECKUX

peaKIuid, MIPOTEKAFOIINX B
reocdepax;

B HaBBIKAMU Ka4yeCTBEHHOTO
XMMHUYECKOTO aHalinu3a BOJHBIX

~ pacTBOpOB;
HaBBIKAMU MOATOTOBKU OTYETA T10
pe3ynbraram MIPOBEICHUS
1a60paTOPHOTO XUMHUYECKOTO
HCCIICIOBAHMS;

B METOAaMH Hay4YHOTro
HCCIICIOBaHKs B 00JaCTH HAyK O
3emie.

4. CTpyKTYypa U coJepKaHue TUCUUIINHBI
4.1. O0BeM TUCIUAIUINHBI
O0BeM IUCIUIUIMHEI COCTABIAET: 3 3aUeTHbIEe enUHUIBI, 108 akageMuYecKuX 4acoB.

Tabmuma 2. O0beM TUCIMIUIMHBI IO BUIaM YYEOHBIX 3aHATHH B aKaJIeMUYECKHUX Jacax

3aouHas popMa 00yUeHHUs
OO0BEM TUCLUIIINHEL Cemectp
Hroro
1
3a4y€THBIC ¢IMHULIBI 3 3
KonTakTHas paboTa 00y4JaronmMxcsl ¢ MpernoaaBaTeieM 1 11
(0 BHJIaM ayTUTOPHBIX YIeOHBIX 3aHATHIH) — BCETO:
B TOM YHCJIE:
O  nekuuu 4 4
U 3aHSATHS CEMHHAPCKOTrO THUIIA: 6 6
O  npaKTHYECKHE 3aHATHUS - -
O sabopaTopHbIC 3aHATHS 6 6
CamocTtosTtenpHas padora (nagee — CPC) — Bcero: 96,84 96,84
B TOM YHCJIE: - -
O KxypcoBas pabora - -




U koHTpoJibHas pabora - -
KonTtposs: 1,16 1,16
B TOM YHCJIC:

TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH 1,0 1,0
TIPOMEKYTOYHAsSI ATTECTAIHSI 0,16 0,16
Bcero gacos: 108 108
By mpoMexyTo4uHOH aTTecTaiuu 3auer 3auer

4.2. CTpyKTypa AUCLUIIINHBI

Tabmuua 3. CTpyKkTypa AUCUUIUIMHBI J1s1 3204HON (OPMBI 00yUEeHHUs

Bunsr yueOHoi
paboTHl, B T.4U.
CaMOCTOSTENIbHAS
pabota
CTYACHTOB, 1ac. WnaukaTopsl
N Tema MDOpPMBI TEKYIIIETO Dopmupyembie NOCTHIKSHHS
2 (0]
JVCIUTUTNHBI = KOHTPOJIS KOMIIETEHITHH .
- = KOMIICTEHITHHA
=
= <) @)
21 5] &
o) = @)
= O
<
=
1 kypc
Tema 1 OCHOBHLIG Brimosinenue JOMAaIIHUX
) 3aJlaHui, JJAOOPaTOPHBIX
XUMHUYECKUE TOHITHI H aI6[0T " ;‘II/ICLMI;HH(I))C OIIK-1.1
1 | 3akOHBI XWUMHH. THIIBI - - 26 E O — OIIK-1 OIIK 1.3
XUMHYCCKUX PEaKITU P
pe3ynbTaroB. Pernenue
3amad. TecTupoBaHue.
BrmoHeHne [OMaHuX
Tema 2. Ilepuoamaeckas 3a/1anHi, TaGOPaTOPHBIX
cucTeMa,
. a00T ¥ TMCHhMEHHOE
2 | nepuoANYECKU 3aKOH - - 16 P OIIK-1 OIIK 1.1
J.N. Menneneesa u TIpCACTABICHHC
CTpoeHne aToma pe3yiibTaroB. Pemenue
3amad. TecTupoBaHue.
BrImoHeHHE TOMAIIHIX
3alaHui, TA00PaTOPHBIX
Tema 3. OKHUCTUTETHHO- p a£6[ oT 1 ’HH CBMIZ:HH (E) o OIIK-1.1
3 | BOCCTaHOBHTCIIBHBIC 2 2 16 OIIK-1 OIK 1.3
peakiuu MIpeCTaBIICHIE
pe3ynbraroB. Pemenue
3aaa4. TecTupoBaHue.
Tekymuii KOHTpOJIb ycrieBaemoctu — 1,0
BrImonHeHue TOMaIHuX
Tema 4. X B 3aJlaHui, TA00PaTOPHBIX
ceMa 4. ANMITHecKast paboT 1 MMCEMEHHOE OIIK-1.1
4 | cBA3b U CTPOCHUE - 2 12 OIIK-1
MOJTERYIT MIpeICTaBIICHIE
pe3ynbraroB. Pemenue
3aaa4. TecTupoBaHHeE.
BrmonHeHUE TOMaITHIX
3ajaHui, TA00PaTOPHBIX
5 Tema 5. DHepreTnka ) 12 paboT 1 NHChMEHHOE OIK-1 OIIK-1.1
XUMHYECKHX TIPOIIECCOB. MpeCTaBICHUE
pe3ynbraroB. Pemenue
3aaa4. TecTupoBaHue.




Bunsr yueOHoi
paboTHl, B T.4U.
CaMOCTOSITENIbHAS
pabota
CTYICHTOB, Jac. Wupnkatops
Tema DopMBI TEKYLIETO DopmupyeMbIe
Ne — JIOCTHIKEHUS
JUCIUTUINHBI g KOHTPOJISI KOMIIETEHITUHI .
. = KOMIIECTEHITHHA
= 9
Sl EL R
o) & @)
B | @
<
=
1 xkypc
Tema 6. XuMuaeckast anomje}me JIOMAIIHUAX OIK-1.1
KHUHETHKA U XUMUYECKOE 3a/JaHuH, 1abopaTOPHBIX OIIK-1.2
aBHOBECHE. a00T U MUCEMEHHOE :
6P 2| 2| 1284 P OIIK-1 OIK 1.3
PacnpoctpanenHocTsb NpecTaBiIcHUE
XUMHUYECKUX DJIEMEHTOB pe3ynpTaroB. Perenue
B IIPUPOJTHOU CPELC 3aaa4. TecTupoBaHHeE.
ITpomexxytounast arrectammsi — 0,16
Hroro | 4| 8| 9484 |
Bcero uacos: 108
4.3. CoaepxkaHue TeM JIUCLUILIAHBI
Tabnuna 4. Conep:kaHue TeM IUCHUTUTMHBI
Ne TeMbl IUCITUTIINHBI Conepxanue Kommerenmus
IIpeamer xumun. XuMus, Kak 00JIaCTh €CTECTBO3HAHUSA.
Uctopus pa3zButus XumMun. XUMHUECKUN S3BIK (CUMBOJIBI,
MYJIbL BHEHUS, MOHATHS). OCHOBHbIE XUMUYECKU
Tema 1. OcHoBHbIE bopmy ,gpa CHHU, 110 ). OcHo ¢ cckue
nousiTusi. OCHOBHbBIE 3aKOHBl XUMHUU (3aKOH COXPaHEHHsI
XHMHYECCKHE TIOHATHSA Hu 0 cHO ¢ 3aKo (3akon coxpane OIIK-1.1
MacChl U JHEPTHH, 3aKOH IOCTOSHCTBA TaBa, 3aKOH
1 3aKOHBI XUMUH. Tuner ce oHCp > 3 AO OCTOSHC o coc » 3aKO OIIK 1.3
. KBUBAJIEHTOB, 3aKOH ABOrajipo u 1ip.). OCHOBHBIE KJIACChI
XUMHYECKHUX PEaKITHiA J CHTOB, 3aKO Orajpo uap )u CHOBHBIC KJ1acC
HEOPTaHUYECKUX BEIIECTB, WX CBOWCTBA W CHOCOOBI
MONTydeHHus. XUMHYECKHe peakuuu. KHCIoTHO-OCHOBHOE
B3aUMOJENCTBHE. Peakunu HOHHOT'O oOMeHa.
OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKITHH
Otkpertre .M. MeHzaeneeBbIM MEPHOANYECKOTO 3aKOHA.
IIpencrasnenue o crpoeHuu aroma 10 H. bopa. Teopus H.
Bopa. DnemMeHTBI KBaHTOBO-MEXaHHYECKOTO TMOJIXOJa K
OTIMCAaHUIO cTpoeHus aToma. KBantoBbie uncia. CTpoeHue
MHOT'03JIEKTPOHHBIX aToMOB. [Ipunnun Ilaynu. IIpaBuna
Xynna u KiteukoBckoro. M3o0pakeHue 3iIeKTPOHHBIX
CTPYKTYp aTOMOB XHMHUYECKHUX DJIEMEHTOB C MOMOIIbIO
9JIEKTPOHHBIX ~ CXE€M U DJIEKTPOHHBIX OpMYJL.
Tema 2. Ilepuoauueckas P . P (opary
N Ilepuonuuecknii 3akoH B CBETE NPEIACTABICHUA O
2 CHCTEMA, HEPHOMMHICCKIH CTpOEHUH aToMa (IIOPSIKOBBI HOMEp, HOMEp IepHoja OIIK 1.1
3akoH JI.11. MenneneeBa u P P P p 1iep ’ ’
HOMEp TPYIIBl, NPUYHHA MEPUOTUIECKOTO  XapakTepa
CTPOCHHE aToMa. .
W3MCHEHHS CBOWCTB DJIEMCHTOB, TOJHBIC W HETIOJNHBIC
3JIEKTPOHHBIE agamoru, s-, p-, d-, f-3JIEMEHTHI
MEPUOTUIECKON CHUCTEMBI, SHEPTHsI MOHU3AIUH, YHEPTUS
CPOACTBA K DIIGKTPOHY, JJIEKTPOOTPHUIIATEIHLHOCTD).
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB  XHUMHUYECKHX
9JIEMEHTOB  MEPUOJUYECKOW  cucTeMbl.  Pa3Butue
MEePUOANYECKON CHCTEMbl XHUMHUYECKUX siemeHtoB J[.H.
Mengeneesa.
3 Tema 3. OxucnuTensHoO- OKHCIUTENEHO-BOCCTAHOBHUTEINIBHBIE PEAKIMN - Hanbosee OIIK 1.1
BOCCTAHOBHTEJIbHBIC PEAKIIUM | PACIIPOCTPAHCHHBIA THI PEaklMid B TPUPOJHON cpejie. OIIK 1.3

6




Temsbl JUCHHUITIINHBI

Conepxanue

Kommerenmnus

[loHsATHE OKMCIUTENBbHO-BOCCTAHOBUTENBHBIX —PEAKIHHA
(OBP). Tunuuneie OKHCIIUTENH, TUIUYHbIC
BOCCTAHOBUTEIH. OKHCIUTENIBHO-BOCCTAaHOBUTENbHAS
nBoiictBeHHOCTh. Tunsl OBP. Hampasnenue npotexanus
OBP.

Tema 4. XuMmuueckasi CBSI3b U
CTPOCHHUE MOJICKYT

ITonsiTue XxuMu4eckoil CBA3U. THUIBI XMMHUYECKON CBSI3U.
Wonnas, koBaneHTHas  (HemoJsipHas,  IOJIIpHAs).
[onstpHOCTE CBSI3M M TOJISIPHOCTH MouieKysd. CreneHs
OKHCJIEHHS 3JEMEHTOB B  coeauHeHHH. CrocoObl
00pa3oBaHMs KOBaJICHTHOH cBsi3n. OOpa3zoBaHUE CBSA3H 3a
CYET HECHApEHHBIX IEKTPOHOB. J[OHOPHO-aKLENITOPHBII
MEXaHU3M obpazoBaHus CBSI3H. CoBpemMeHHbIE
MPE/ICTABICHUS O XUMHYECKOH CBsI3H. CTPOCHUE MOJIEKYJI.
CriocoObl TIepeKpBbIBaHMSI AJIEKTPOHHBIX OOJIAKOB IPH
00pa30BaHUKM KOBAJICHTHOW CBSI3U. 0- H  7-CBS3b.
HanpaBneHHOCTh KOBaJIeHTHOH cBsizu. ['mOpunmzaums
opOutaneil. Meramindeckasi cBs3b. BojoponHas CBs3b.
Cuitbl MEXMOJIEKYIIIPHOTO B3aMOJICHCTBHS M arperaTHoe
COCTOSIHME BemlecTBa. Boma, kak pactBopuTens (cocras,
CTPOCHHE M CBOIMCTBA BOJIBI).

OIIK 1.1

Tewma 5. DHepreTuka
XUMHYECKHX MPOIECCOB.

OCHOBHBIE TIOHATHS TEPMOXHMHH ¥  XHMHYECKOH
TepMonuHamuku. Tepmoxumus. TermoBoir  3ddekt
XAMHYECKOH peakiuu. JK30- H DHIOTEPMHUYCCKHE
peaxmuu. M3oTepmuueckue, H30X0-PHUECKHE,
n3zobapuueckue  MpoLecChl.  BHyTpeHHsss — dHeprus
cuctembl. DHTanbnusa. CtaHmapTHble ycioBus. TeruioTta
0o0pa3oBaHMss W OSHTAIBNUS 00pa30BaHUS XHMHUYECKHX
BEIECTB. TepMOXUMHYE-CKHE YPaBHEHUS XHMHUECKHX
peaKiuii. 3akoH Tecca u  ero  ciueacTBuUs.
TepMoxumudeckue pacyeTbl. IJIEMEHTHl XHMHUYECKOM
TEpMOAMHAMUKH. OHTponmuss W e€ W3MEHEeHHe B
XUMHYECKHX mnponeccax. CraHmapTHas OJHTPONHS U
sHTpornsi oOpa3oBaHus BemecTB. CBOOOIHAS SHEPrUs
(m300apHO-M30TepMUYeCcKull TOTeHIMaN). HampaBienne
MIPOTEKAHU XUMHUIECKHAX PEAKIIHH.

OIIK 1.1

Tema 6. Xumudaeckas
KHHETHKA U XUMHUIECKOe
paBHOBECHE.
PacnpocTpaneHHoCTh
XUMHUYCCKHUX JJICMCHTOB B
MIPUPOJIHOM cpene

ITonstne xumuueckoil kuHetuku. ®dasza. I'oMoreHHole u
rereporeHHsle peakiuu. CpenHsss U UCTHHHAs CKOPOCTh
peakiuu. @akTopsl, BAUAIONINE HA CKOPOCTh XUMUYECKOMN
peakiuy. BrusHHEe NpUpPOABl pearupyrolUX BeIIECTB.
DHeprus aKTHBALIUH. Bnusinue KOHLIEHTpALUH
pearupyrommx BeUulecTB M JIaBJICHHsT Ha CKOPOCTb
XUMHUYECKMX peakuuid. 3akoH JAEWCTBYIOUIMX Macc.
Buusgnue TemnepaTyphl Ha CKOpOCThb peakuuu. [IpaBuio
Banr-Todpda. Bnmsame xaranmzatopa Ha CKOPOCTB
XUMHUYECKOH peakuuu. ['OMOreHHbId M TeTepOreHHbIN
KaTtanu3. MexaHu3mbl XUMUUeCKUX peakuuil. IIpocTeie u
CJIOKHBIE PEAKLIUH.

O0OpatuMble W HeOOpaTUMbIe peakIuh. XHUMHYECKOE
paBHOBecue. KoOHCTaHTa XHMHMYECKOTO paBHOBECHS.
Cwmemenue xumudeckoro pasHoBecus. [lpunnum Jle-
Matense. Ilonatme «wiapk». PacmpocTpaHeHHOCTH
XUMHMYECKHX  JJIEMEHTOB B  TPUPOAHOM  cpene.

I'eoxumuueckue Kiaccudukanuu XUMHYECKHUX
SJIEMEHTOB. Xumnueckuit cocTaB aTMocdepsl.
Xumudeckuii  coctaB  TUApochepsl. ITonsitne

«reoxuMudeckuil  Oappepy». DakTopwl, OmpenemNsIomne
pacmipocTpaHeHHOCTD 31 (dhopmBI CYIIIECTBOBaHHUS
XAMHYECKUX JJIEMEHTOB B  IPHPOJHOM  cpene.
Bopoponnsrit MoKa3aTeb, Kak BayKHEHIIast
XapaKTEepUCTUKA COCTOSIHUS MIPUPOJIHOM cpensl.

OIIK 1.1
OIIK-1.2
OIIK-1.3




Ne TeMbl IUCITUTIINHBI Conepxanue Kommerenmnus

KI/ICIIOTHO-OCHOBHBIC WHAWKATOPHI. MCTOJILI OIPECACIICHUA
pH pactBOpoB (arMoc(hepHBIX OCAIKOB, HMPUPOIHBIX BOJ
Y BBITSDKEK U3 TOYB).

4.4. ConeprxkaHue 3aHATHNA CEMUHAPCKOTO THITA

Ta6muma 5.1 Conepxanue 1a00pPaTOPHBIX 3aHIATHH 17151 3a04HON POPMBI O0OyICHHS

B tom uncie

Ne tembr N Bceero 4acoB
TemaTnka 1a00paTOPHBIX 3aHATHH .
JUCLUITIHHBI YacoB | CaMOCTOSTENIBHOM
MOATOTOBKU
1 xype
1 JlabopaTopHoe pabota Nel. OCHOBHBIE KJTaCCHl HEOPTAaHMYESCKHIX 5 )
BeliecTB. Pelrenne 3amau
1 Jlabopatoproe pabora Ne 2. KuCIIOTHO-OCHOBHOE B3aUMOACHCTBHE. 6 6
Pemenue 3amau
1 Jlabopatophas padora Ne3. Peakuuu nonnoro oomena. Pemmenne 6 6
3amaq
1 JlaGoparopuas pabota Ne4. Peaknum HoHHOTO 0OMEHa. 6

JlabopaTtoprass pabora Ne5. OCHOBHBIE XUMHYECCKHE IOHATHSI U 6
3aKOHBI XMMUH. Pelienue 3a1ad.

JlabopaToprast pabora Ne6. Ilepuommdeckas cucTeMa XHMHUYECKAX 8
3JIEMEHTOB U CTPOEHHE aroMa. Pemenne 3agayq

JlabopaTopHras pabora Ne7. XapakTepucTHKa XUMHUECKOTO 3JIEMEHTA 8
2 Ha OCHOBaHMU ero nonoxeHusa B Ilepuogmueckoil cucreme 8
XUMHUYECKHUX DJIEMEHTOB. Peenue 3a1au

Jlabopatoprast pabora Ne8. OKHCINTETHHO-BOCCTAHOBUTEIHHBIC 8

3 8
peakiun. Pemenue 3amau

3 JlabopaTtoprass pabora Ne9. OKHCIHUTEIBLHO-BOCCTAHOBUTEIbHBIE| 10 P
peakuuu

4 Jlabopatopnast pabora NelO. Xumwuueckas cBsi3p M cTpoeHue| 14 12
BemecTBa. PazoBast auarpaMma Bojsl. Pemenne 3amau.

5 JlabopaTtoprass pabora Nell. OCHOBBI XHMHYECKOH KHHETHKH. 14 1
Pemenue 3anau

6 Jlabopatopuas pabora Nel2. «Bomopoansrit nokaszarens. KucnotHo-| 14,84 12.84
OCHOBHBIE HH/IUKATOPBD). ’

Bcero: 102,84 94,84

5. IlepeueHb YueOHO-METOAMYECKOI0 o0ecrmeyeHUs] CaMOCTOSTENbHOH PadoThI
00y4YaOIIMXCS M0 TUCHUILJIMHE

DneKTpOHHBIN y4eOHbIN Kypc «BBeneHue B XUMHIO MIPUPOIHON cpeasl» B cucteMe Sakai
[DnexTponnsit pecypc]. Pexxum moctyma: http://sakai.rshu.ru:8080/portal/site/d823018d-7a7e-
4647-aca0-1dcbaebaf2f5

6. OneHOYHBIE CPEACTBA JJIsl TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTALMHU 10 UTOTaM OCBOCHHS JMCIHHUIIIHHbI
VYder ycneBaeMoCTH 00y4aroIIerocs o AUCHUILIMHE ocyecTBisercs no 100-0anapHoi
HIKaJIe.
Tabnuua 6. Yuér ycrieBaeMocTH 00ydaroierocs no JUCUUIUINHE
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Konuuectso
VYuer ycneBaeMoCTH
0amtoB
— MakcHMaIbHOE KOJIMYESCTBO OAJIJIOB IO JAMCIIUILIMHE 33 OJIUH CEMECTP 100
— MakcuManbHOE KOJTHYECTBO 0AIJIOB 32 BHITOJHEHHE BCEX BHJIOB TEKYIIETO KOHTPOJIS: 100
B TOM YHCJIC MAKCIMAaJIbHOE KOJIHYECTBO OAIIIOB 32 IIPOXOXKACHUE MPOMEKYTOYHOM aTTECTAIINN 20

6.1. Texymuii KOHTPOJIb

3ajanusi, METOJAMKA BBHITIOJIHEHUS U KPUTEPUU OLICHMBAHUSI TEKYIIETO KOHTPOJS IO
paszuenaM JUCIUIUTMHBI peAcTaBieHbl B DOH/E OLIEHOYHBIX CPEICTB MO JAHHOW JTUCIUILIAHE.

6.2. [IpoMexxyTo4yHas arTecTanus

[lepeuenp kpuTepuu oLlEeHUBaHMS TOP(OINO U3 3aaHUM TEKYIIEro KOHTPOJIS U OTBETOB
Ha BOIPOCHI I10 JTA00OPaTOpHBIM paboTaM npezcTaBieHbl B DOoH e OIEHOYHBIX CPEJICTB M0 JaHHOM
JUCLIUILINHE.

dopMa NpOMEKYTOUHON aTTECTALUHU 10 JUCLMIUIMHE: 3a4ET.

dopma npoBeieHNs 3aueTa: aHaJIN3 NOPTQOIHO BHIIOTHEHHBIX 3a/1aHUI TEKYyILEro
KOHTPOJIS, OTBETHI Ha BOIIPOCHI IO J1a00OpaTOPHBIM paboTam.

6.3. bamibHO-peUTUHTOBAs CUCTEMA OLICHUBAHUS

Tabnuua 7. Pactipenenenue 0anioB rmo BugaM yueOHO# paboThl

Bu yueOHoit paboThl, 32 KOTOPYIO CTaBATCS Oaslibl Bambl

Tekyuuii KOHTPOJIb: 0-100
B TOM YHUCJIC IPOMEKYTOUHAS aTTECTALIMS 0-20
Hroro: 100

Tabmuna 7.1. Pacnipenenenue 06amioB Mo TEKyIeMy KOHTPOJTIO

Ne | Bun pabot | Min | Max

—

O0s13aTenpHas 9acTh

1.1 Texymuii KOHTPOJIb yCIIEBAEMOCTH IO NPOBEpPKE CHOPMHPOBAHHOCTH 1 4
OCTaTOYHBIX 3HAHUH

1.1.1 Tect «Ctpoenue atoma. [lepuonnyeckas cucreMa XUMHUECKUX 1 4
AIEMEHTOB. XUMHUYECKAs CBSI3b»

(Min — 30-49% mnpaBuinbHEIX OTBEeTOB, max -85-100% mnpaBHIbHBIX
OTBETOB)

1.2 Berinosnaenue madopaTopHbIX padoT Ne 1 — 3: 12 36

1.2.1 JlabopatopHas padota Nel. Peakiiuu HOHHOTO 0OMEHa.
(Min — IOATOTOBIIEH OTYET I10 JIAOOpaTOpHOil paboTe, max — BhIIOJIHEHA 1 4
J1abopatopHas paboTa M MOATOTOBJICH OTYET I10 Ja00paTOpHOM padboTe).

122 Jlabopatoprast pabora Ne2. OKHCIUTEIHHO-BOCCTAHOBHUTEIHHEIC
peaKium.

(Min — IOATOTOBJIEH OTYET 110 JIAOOpaTOpHOI paboTe, max — BHIIIOJIHEHA
nabopaTopHasi paboTa M MOATOTOBJACH OTYET MO Ja00PaTOpHOi pabore).

1.2.3 Jlaboparopuast pabora Ne3. Bomoponmnsiii mokazaTenb. KHCITOTHO-
OCHOBHBIC MHIANKATOPBI

(Min — mOATOTOBJIECH OTYET 1O JIA0OPaTOPHOH paboTe, max — BHIITOJIHEHA
J1abopaTopHas paboTa ¥ HOATOTOBIICH OTYET I10 Ja00paTOpHOM padboTe).

1.3 BrmonHeHne THIIOBBIX JOMAamIHUX 3amaduid Nelu Ne3 2 4

13.1 Homamaee 3amanue Nel « OCHOBHBIE KIJIaCCHl HEOPTAaHUIECKUX BEIIECTBY
(Min — mpencraBnena o0Imas cxema, max — MpeJCTaBIcHa 00IIas cxema,
MIPUBEJICHBI IPUMEPHI U OTPEACITICHNUS ).

133 Homamnee 3amanne Ne3 « KucioTHO-0CHOBHOE B3aUMOJICHCTBHECY
(Min — KOpPpeKTHO MpHBEACHBI He MeHee 50% XHUMHUYECKHe peaKIMH
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max - KOPPEKTHO IPHUBEICHBI BCE XHMHUYECKHE PEAKIMH M JIaHbI
MOSICHECHHSI ).

1.4 TectupoBanue 1 4
14.1. Tect «Xumnudeckas KHHETHKA U XUMHUYECKOE paBHOBECHE 1 4
1.4.2 TectupoBanue «BBeneHue B XMMHUIO aTMOC(EPHD» 1 4
Hroro 6annoB mo 00sA3aTeIbHON YaCcTH 8 40
2. BapuarupHas (3J€KTHBHAs) YacTh
2.1 CaMOoCTOATENbHOE TECTUPOBAHUE 2 12
2.1.1 TectupoBanme «BBeneHue B XuMuio Tuapochepsn 1 6
2.1.2 TectupoBanme «BBenenne B XUMHUIO TATOCHEPED 1 6
2.2 Pemenne 3amad mo TemMe Ha Ta0OPaTOPHBIX 3aHATHIX Y JOCKH U B 11 22
ayIUTOpUHN
2.2.1 OcHOBHEIC KJIaCCHl HEOPraHWMYSCKUX BemecTB. Pemmenne 3amaq 1 2
222 Kucnorno-ocHoBHOe B3aumo/ieiicTBue. Pemenue 3agau 1 2
223 Peakniuu nonHoro ooMeHa. Penrenue 3amau 1 2
2.2.4 OcHOBHBIE XMMUYECKHE TIOHATHS U 3aKOHBI XUMUH. Pelenue 3agau 1 2
2.2.5 Ilepuoauueckas cucreMa XUMHYECKUX 3JIEMEHTOB U CTPOCHHE aTOMA. 1 2
Pemenue 3amau
2.2.6 XapakTepuCTUKa XUMUYECKOI0 2JIEMEHTA HA OCHOBAHHUH €0 1 2
ronokeHns B [leproamaeckoii cucreMe XUMHAYECKHUX 3JIEMEHTOB.
Pemenue 3amau
2.2.7 OKHCIUTENIBHO-BOCCTAHOBUTEbHBIC peakiinu. Pemenne 3amnaq 1 2
2.2.8 XuMHI4UecKas CBsi3b U CTpoeHue BeniecTBa. PazoBast quarpaMma BOZBI. 1 2
Pemenue 3amau.
2.2.9 OCHOBBI XMMHUY€ECKOI1 KHHETHKH. Perienue 3amaq 1 2
2.2.10 Xumuueckoe paBHoBecue. Perienue 3amay 1 2
2.2.11 XapaKTepUCTHKH XUMHUYECKOT0 COCTaBa reocdep: BOIOPOIHBII 1 2
nokasarens (pH). Pemenue 3amau
2.3 Brinmonnenye THIIOBBIX JoMamIHKX 3aganuii Ne2, Ne4, No5 3 15
23.1 Homamnee 3amanme Neo2 «Heopranwdeckne BemecTBa H  HX
HOMEHKJIATypay
(Min — KOppeKTHO NpUBEACHBI XuMmudeckne Gopmynsr He meree 50 % 1 5
BEIIECTB, MaX - KOPPEKTHO MPUBEACHBI BCE (POPMYITBI XUMUYIECKUX
BEIECTB M YKa3aHbl HA3BaHUs BEIIIECTB).
232 Homaminee 3aganne Ned4 «Peakiinn HOHHOTO 0OMEHa»
(Min — xoppekTHO npuBeicHbl He MeHee 40% XMMHUECKHX PEeaKIiH, 1 5
max - KOPPEeKTHO MPHUBEICHBI BCE XUMUYECKHUE PEAKITUH U JTaHBI
MOSICHEHMS]).
233 Jomamnee 3a7jaHue Ne5 «OKHUCINTETHHO-BOCCTAHOBUTENBHBIE 1 5
peakum»
(Min — xoppekTHO npuBe/ieHbl He MeHee 40% XMMHUECKHX PEeaKiH,
max - KOPPEKTHO MPHUBEICHBI BCE XUMUYECKHE PEaKIIUU U TaHbI
TTOSICHCHMST).
2.4 YyacTue B 0JIUMIIMAJE XUMUU 2 55
2.4.1 YYaCTHUK BHYTPUBY30BCKOH OJIMMIIHUA/IbI 2 2
2.4.2 NPU3Ep BHYTPUBY30BCKOW OJIMMITUAIBI 5 5
243 y4acTue B MEXXBY30BCKOW OJIMMITUAE 3 3
2.4.4 MPU3EP MEKBY30BCKOM OJIMMITHA]IBI 20 10
2.4.5 y4acTue B HAIIMOHAIbHON OJIUMIIHAJIE 5 5
2.4.6 NpU3ep HALMOHAILHOM OJIMMITHA[IbI 30 40
2.9 VYyacTtue B rpaHTax, KOHKYpPCaxX TEXHOJIOTHYECKOTO 20 60
MIPEIIPUHIMATEIECTBA, CTAPTAI-TIPOCKTAX U MHOE 110 TeMaM
HM3y4aeMOU JUCLHUILIMHEI(HE 0oJiee IBYX IPOEKTOB)
29.1 VY4acTthe B CTapTan-npoeKTe, CBSI3aHHOM [0 TEME 20 20
H3y9aeMOH THCITUILIMHON
292 VYyacTHHK AKceJepanoHHas IporpaMMa/ TpaHTa/TIPOeKT 20 20
Pocmononexu
293 IToGeauTens AKcenepaliioHHas mporpaMmMa/ rpaHTa/IpoeKT 40 40
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Pocmononexu
2.10 OOyueHune Ha MacCOBBIX OHJIAIH-Kypcax 10 TeMe U3y4aeMoi 10 60
JIUCIUIUIAHBI C MPEIOCTABICHUEM cepTUhUKATA
2.10.1 CBHJIETENBCTBO O MPOXOKICHUH 00bEMOM J10 36 YacoB 10 10
2.10.2 CBHICTEIBCTBO O MPOXOXKIACHUH 00BEMOM 10 72 YacoB 20 20
2.10.3 CBHIETENBCTBO 0 MPOXOXKACHUH 00bEMOM Ooitee 200 yacoB 30 30
2.11 OcBoeHUE JOMOTHUTEIBHON 00pa30BaTEILHON MPOTPAMMBI IO TEME 10 60
M3y4aeMOU JTUCIUILTHHEL
2.11.1 CrpaBka 00 00yYeHHH 0 IPOXOKICHUU 00BbEMOM J10 36 4acoB 10 10
2.11.2 CrpaBka 00 00yYeHHH 0 IPOXOKICHUU 00BEMOM J10 72 4acoB 20 20
2.11.3 CrpaBka 00 00y4YeHHH 0 TPOXOXKACHUU 00BEMOM Ooee 200 yacos 30 30
2.12 [IpomexxyToUHast aTTecTalysl 10 U3y4yaeMo JTUCIUIINHE 0 20
HToro 6aioB 10 BAPHATHBHOW YacTH 28 60
HToro 06aIoB Mo JUCHUTUIHHE 40 100

Tabnuma 7.2. KonBepranus 6ajijioB B UTOTOBYIO OLIEHKY

OreHka Bamer
3a4TeHo 40-100
He 3aureno 0-39

7. Meronnueckne peKOMEeHIAIMK U1l 00yYaroIuXcs MO0 OCBOSHHUIO TUCIIUILIMHEI

Metoauyeckie peKOMEHJAMUd KO BCEM BHJAAM ayIUTOPHBIX 3aHATUH, a TaKxke
MCTOANYCCKUC PEKOMCHIAALUK I10 OpraHHu3aln CaMOCTOSITSIIFHOM pa6OTI>I, B TOM YHCIIE IIO
MOJrOTOBKE K TEKyIEMY KOHTPOJIO M HPOMEKYTOUHOM AaTTeCTallud MpPEJICTaBICHb B
MCTOJII/IT-ICCKI/IX PEKOMEHOAUN OJId 06yt1a}01111/1xcs[ II0 OCBOCHHUIO OUCIMITIIMHBI ((BBC)ICHI/IG B
XUMHIO IPUPOIHOM Cpeibl».

8. YueOHO-MeTOANYEeCKOE M HH(POPMALIMOHHOE 00ecIieYeHre M CIHIIIMHbI

8.1. IlepedyeHb OCHOBHOM U IOMOJHUTENIBHON yUeOHOM IUTEpaTypHhI

OcHoBHas nuTeparypa

1. Axmeros, H. C. O6mas n Heopranudeckas xumus. Yue6Hoe nmocodue / H. C.
AxmeroB. — 13-e uzn.— Cankrt-IlerepOypr : Jlanp, 2023. — 744 c.
2. I'muaka H. JI. O6mast xumust B 2 T : y4eOHHK JUTS aKaJeMHUYeCcKoro OakaitaBpuaTa

/ H. JI. T'nunka ; mox penakuueid B. A. ITonkosa, A. B. babkoBa. — 19-e u3j., mepepad. u 1o
— Mocksa : U3natensctBo HOpaiit, 2016. — 729 c¢. — Tekcer : anekrponHslit // OBC FOpaiit
[caiiT]. — Pexwum moctyma: URL: https://biblio-online.ru/bcode/388983

3. I'eoxumus oxpyxatomeit cpeasl. Ilpaktukym. /Coct.: M.M. MaHcypoB. —
Cankr-Ilerepoypr: PITMY, 2022. — 48 c¢. [Tekcr] . — Pexum noctyma
http://elib.rshu.ru/files_books/pdf/rid d9bbdd17¢08748f4a4e27b477f2884c7.pdf

4. KoyzoBa H.U., Xaitmuua O.B. OxucauTenbHO—BOCCTAHOBUTEIBHBIC PEAKIINH.
VYuyebHoe mocobue. — Cankr-IlerepOypr: PITMY, 2022. — 48 c. — Pexum nocryna:
http://elib.rshu.ru/files_books/pdf/rid 60c3774cbadd4f619dc854ee5a3d8ff4.pdf

5. AmnapueB A.U., KazakoBa A.A. Xumusa. COOpHHK 331a4 U yNPaXKHEHUN: yuyeOHO-
MeToaudeckoe mocooue. — 1. HoBocubupcek: M3a-so HI'TY, 2019. — 80 c.

JlononHuTEebHAS IUTEPATYpA

1. Crenanosa E.B., Crenanos A.M. Xumus. YuedoHo-meToauueckoe nocoodue. — CIIO.:
PITMY, 2018. — 248 C. — Pexum JOCTYyTIa:
http://elib.rshu.ru/files_books/pdf/rid 7bc7184078ae4060a1a897c84e0b3b4f.pdf
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http://elib.rshu.ru/files_books/pdf/rid_d9bbdd17e08748f4a4e27b477f2884c7.pdf

2. Crenanosa E.B. Xumusa: Yuebnoe mocobue. —  CII6.: PITMY, 2014. — 156.¢c.
Pexxum pocryna:

http://elib.rshu.ru/files_books/pdf/rid d5tbOecd2alb4118b443847a8b0db8c7.pdf

3. Crenanona E.B. Beegenue B xumuto npupoaHou cpeapl. Yuebnoe mocodue. — CII6.:
PITMY, 2006. — 123 ¢. — Pexum gocryna:

http://elib.rshu.ru/files books/pdf/rid 1aa28d5d29cc4deca48123b4ddceface. PDF

4. Anexceenko B.A., Bysmakos C.A., [lanun M.C. ['eoxumus okpyxaroriei cpeast: yueo.
nocobue st By30B. — [lepmp, 2013. — 494 c.

8.2. Ilepeuenp pecypcoB HH()OPMAITMOHHO-TETIEKOMMYHHUKAITMOHHON CETH
"NnTepuer”

6. IopTan ¢yHnamenTanbHoro xumudeckoro odpasopanusi ChemNet. Xumuueckas
nHpopmanonHass  cerb:  Hayka, oOpa3zoBanue, TexHojoruu. Pexum  pmoctyma:
http://www.chemnet.ru

7. KouTpen — Xumus 1 Beex: yueOHO-uHGOpMalMOHHbBIN callT. Pexum gocrtymna:
http://kontren.narod.ru/

8. O6pazoBarenpHas wiargopma OTKpbITOe 00pa3oBaHUE [DIEKTPOHHBIN pecypc].
Pexxum noctyna: https://openedu.ru/

9. O6pazoBarenbHast miuatdopma JlekropuyM [DnekTpoHHBIH pecypce]. Pexum
noctyna: https://www.lektorium.tv/

8.3. [lepeuens mporpaMMHOT0 obecreueHus

1. QaiinoBelii  apxuBarop: 7-zip [DOnekTpoHHbI pecypc]. Pexum gocrtyma:
https://www.7-zip.org/

2. @aiinoBblid MeHemkep: Far-manager [DnekTpoHHbIM pecypc]. Pexxum pocryna:
https://farmanager.com/

3. Oducubiii maker: OpenOffice [DnexTpoHHbli pecypc]. Pexum poctyna:

https://www.openoffice.org/ru/

8.4. [lepeuenb MHGOPMAITMOHHBIX CITPABOYHBIX CHCTEM

1. DnekTpoHHO-0MOMMoTeuHass cuctema [ uapoMereoOnmaiiH, Pexum pocryma:
http://elib.rshu.ru

2. DNEeKTPOHHO-OMOITMOTeYHAs cucremMa 3HaHUYM. Pexum JIOCTYTIA:
http://znanium.com

3. NuxeHepHbIi CIIPaBOYHHUK. Tabnuiel DPVA. Pexxum  nmocryma:
https://dpva.ru/Guide/GuideChemistry/

4. WebElements: oHIaliH-CIIPaBOYHUK XUMHYECKHX 3JIEMEHTOB. PekuM mocTyma:

http://webelements.narod.ru.

8.5. [lepeuens npodeccuoHanbHBIX 0a3 TaHHBIX

1. Hayunas snextponnas oubnunoreka «KubepJlennnkay. [DnexTpoHHBI pecypc].
Pexxum noctyna: https://cyberleninka.ru/
2. Poccuiickuit nanekc mayunoro nutupoBanus (PMHL]) «Elibrary» [DnexkTpoHHbII

pecypc]. Pexum nocryna: https://elibrary.ru/

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIITHHbI
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http://www.chemnet.ru
https://openedu.ru/
https://www.lektorium.tv/
https://www.7-zip.org/
https://farmanager.com/
https://www.openoffice.org/ru/
http://elib.rshu.ru
http://znanium.com
https://dpva.ru/Guide/GuideChemistry/
http://webelements.narod.ru
https://elibrary.ru/

MarepuanbHO-TEXHHUYECKOE O0OecreueHre MporpaMMbl COOTBETCTBYET JEHCTBYIOIIUM
CAaHWUTApPHO-TEXHUYECKUM ¢ TPOTHUBOMOXKAPHBIM TIpaBWJIaM W HOpMaM H oOecreyuBaeT
MPOBEJICHUE BCEX BUOB ayAUTOPHBIX 3aHATUN U CAMOCTOSITENILHOU PabOThI CTYICHTOB.

MartepuaabHO-TEXHUYECKOE OOEeCHeuYeHrne MPOrpaMMbl COOTBETCTBYET JIEHCTBYIOIIMM
CaHUTAPHO-TEXHUYECKUM U TPOTHBOIMOXKAPHBIM TMpaBWIaM H HOpMaM M o00ecleynBaeT
MIPOBEJIEHUE BCEX BUJOB MPAKTUYECKUX 3aHITUN U CAMOCTOSITENIbHOM pabOThI CTYIEHTOB.

VYueOHbIE  mpouecc  o0ecrneyeH — ayAUTOPHSIMM,  KOMIUIEKTOM  JIMIIEH3MOHHOTO
MporpaMMHOTo obecneuenusi, oubnuorexoit PITMYVY.

YyeOHast ayquTOpHsl U IPOBECHUS 3aHITHI JICKIIHOHHOTO TUTIA, CEMUHAPCKOTO THIIA,
TPYNIOBBIX M WHAMBUIYAIBHBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOJS W IMPOMEKYTOTHOU
aTTecTallii, YKOMIUIEKTOBaHA CIIEIUATM3UPOBAHHON MEOEIBIO.

VYyeOHast ayauTopusi JUIsl TIPOBEICHMS 3aHATHH CEMHUHAPCKOTO THIIA, TPYIIOBBIX H
WHAVBUIYAIbHBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJIS M TMPOMEKYTOYHOW aTTeCTAllUH,
YKOMILIEKTOBaHa CHEMATU3UPOBAHHON MEOEIbIO.

VYyeOHast 1abopaTopusi XMUMHUU MIPUPOJHON cpell, OCHAIIEHHAs CIeIHaTbHON MeOENblo U
000pyA0BaHUEM JJIsl IPOBEJCHUSI XUMUYECKUX UCCIETOBAHUM U yUeOHBIX 3aHATHI.

[Tomemenne st XpaHeHHsT W MPO(UIAKTHYECKOTO  OOCIYXHBaHHS  y4eOHOTo
000py/I0BaHUsl OCHAILEHO aKBaJAUCTUWUIATOPOM, BBITSKHBIMU IIKadaMHu, XOJIOAUIbHUKAMU,
mkadaMu Ui XpPaHEHHUS PEaKTHUBOB, CIEIUAIbHON MeOenblo, U MpEeAHA3HAuYCHO s
IpEeIBapUTENbHOM NOATOTOBKU K MIPOBEAEHUIO JAOOPATOPHBIX pabOT MHKEHEPHBIM [IEPCOHATIOM
naboparopur, HAOOPOB XUMUYECKOW MOCY/IbI M PEAKTUBOB ISl TIPOBEACHHUSI KAYECTBEHHOTO U
KOJIMYECTBEHHOI'0 XMMHUYECKOI0 aHau3a.

[Tomemenne g caMoOCTOSTENbHOW paboThl cTyneHTOB. [lomemnieHne OCHaIIEHO:
CrelMaIu3upOBaHHON (yueOHOIT) MeOeNblo, KOMITBIOTEPAMH C BO3MOXKHOCTBIO MOJKIIOUCHHUS K
cetu "MHTepHeT" 1 oOecnedeHrneM J10CTymna B 3JEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO
Cpelly opraHu3aluu

[Tomemenne st  XpaHeHHsT W MPO(UIAKTUYECKOTO OOCIYXHBaHHS  y4eOHOTo
00opyToBaHuUs.

10. OcoGeHHOCTH OCBOCHHS AUCHUIIVIMHBI 1JII THBAJIMIOB H JIUIl C OrPAaHHYCHHBIMUA
BO3MOKHOCTSIMU 310POBbS

OOyuenue O0Oyd4alOIMXCA C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH  3JI0pOBbSl  IpHU
HEOOXOIMMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJalTHPOBAHHOW paboyeil mporpaMMsl ¢
UCIIOJIb30BAaHUEM  CHENMaJbHBIX METOJO0B OOy4eHHUS M JAMJAKTHUECKUX MaTepHalioB,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEM NCUXO(U3MUECKOTO pa3BUTHUS, HWHAWBUIYaTbHBIX
BO3MOXHOCTEH U COCTOSIHUS 3/10pOBbs TAKUX 00ydarouuxcs (oOydaronierocs).

[Ipu onpenenernn (HOPMBI TNPOBEIACHUS 3aHATHH C  OOYYArOIIMMCS-WHBAIAIOM
YUUTBIBAIOTCS PEKOMEHJAIMU, COJep Kalliecs B WHAMBUIYalIbHOH Nporpamme peaOuiIMTaliU
WHBAJIN/JA, OTHOCUTEIBHO PEKOMEHI0BAaHHBIX YCIOBUHM U BUJOB TpyJa.

ITpu HEOOXOAUMOCTH AJIs1 0OYYAIOLIMXCS U3 YMCIIa MHBAJIMIOB U JIUI] C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMHU 3JI0pPOBbsSl CO3JAIOTCSl CIIELMalIbHbIE pabodyue MecTa C y4yeTOM HapylIEHHBIX
(GyHKUIMH ¥ OrpaHUYEHUHN J)KU3HEESITEIbHOCTH.

11. B03MOKHOCTHL NPUMEHEHHUS JJIEKTPOHHOIO OOy4YeHHMSl W UCTAHUMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTH

I[I/ICIII/IHJII/IHB, MOKCT PCAIU30BbIBATHCA C IMPHUMCHCHUCM JJICKTPOHHOI'O O6yq€HH$I n
JUCTAaHIIMOHHBIX O6paSOBaTeJIBHLIX TEXHOJIOTHH.
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PaccMoTpeHo 1 peKOMEHI0BaHO K MCITOJIb30BaHUIO B yueOHOM mporiecce Ha 2026/2027 yueOHbIit
roj; 6e3 U3MEHEHU.

[Tpotokon 3acemanusi Kadenpbl NPUKIAIHOW OKeaHOTrpauu M KOMILIEKCHOTO YIpPaBICHUS
npuOpexHbIME 30HaMu 0T 24 ampenst 2026 Ne 10



