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1. llean 1 3axa4M OCBOEHMSI M CIMILJIMHBI

Lenb  ocBOeHHMS  NUCHUIUIMHBI —  cQOpMHUpPOBaThH  0OHIENPOdECCHOHATBHYIO
KOMIIETEHIIHIO, a TAK)Ke He0OXOAMMBIH 00beM (pyHIaMEHTATIbHBIX 3HAHHU, YMEHUN U HABBIKOB I10
XUMUH, HeOOXOIUMBIX JJIsl U3YUECHUS U TOHUMAaHUsl XUMHH [IPUPOTHOMN Cpebl.

3agaun:

1. CdopmupoBats 3HaHHE:

— 00 OCHOBHBIX XHMHYECKUX TMOHATHSIX W 3aKOHAX XHMHH, OCHOBHBIX IOJIOKCHHUSIX
COBPEMEHHOMN TEOPHUU CTPOCHUS aTOMa U TEOPUU XUMHUYECKOM CBSI3H;

— O XUMHYECKHX CBOMCTBAX M TEHETHYECKOM B3aMMOCBSA3M OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

— 00 OCHOBHBIX 3aKOHOMEPHOCTSIX MPOTEKAHHI XUMUYECKUX MPOLECCOB;

— 00 OCHOBHBIX MOHATHUSAX U TEPMHUHAX XUMUHU TIPUPOTHOM CpEIbI;

— 0 XMMHYECKOM cocTaBe aTMochepsl, ruapocdepsl U TuTocepsl;

— O IpaBwWIax MPOBEJIEHUs JTa0OPATOPHBIX XUMUYECKUX UCCIIEIOBAHUIA;

— 00 OCHOBHBIX TEOPHSX W KOHIEMIMM HayK O 3emile, a TaKK€ €CTECTBEHHOHAYYHBIX
Y MaT€MaTU4YeCKUX OCHOB.

2. CdopmupoBaTh yMEHHE:

— IPUMEHATh XMMUYECKHE 3aKOHBI JJIs1 KOJIMYECTBEHHOI'O OMMCAHUS XUMUYECKUX SIBICHUIN
U IIPEBPALLCHU;

— Ha ocHoBaHuM Ileprojnueckoro 3akoHa M CTPOEHUS 3JIEKTPOHHBIX 000JIOYEK aTOMOB
IIPOrHO3UPOBATh CBOICTBA U PEAKLMOHHYIO CIIOCOOHOCTh XMMHUYECKHX 3JIEMEHTOB M UX
COEIMHEHNH;

— TpHUMEHATh (pyHIAMEHTaJIbHBIC 3HAHUS XMMHU JUTSI ONHACAHHS XMMHUYECKHX IPOIECCOB,
IpOTEKaroIuX B reocdepax;

— IPHUMEHSATH NPaBUJIa TEXHUKH O€30MIaCHOCTH U MPOBEICHHS KAYECTBEHHOTO XMMUYECKOTO
aHaJIM3a Mpu padoTe B XUMUYECKOH aboparopuu;

— THPHUMCHAITH 0a3oBBIC 3HAHUSI C€CTCCTBCHHOHAYYHOTO M MAaTEMATUYCCKOIO LUKIIOB MJIA
AHAJIN3a U PCUICHUA HpO(l)eCCI/IOHaJ'ILHLIX 3aaad.

3. CdopmupoBaTh BlaJCHUE:

— XUMHUYECKOM TEpMHHOJIOTHEH, HaBbIKaMH pPabOTBl C XHMHUYECKOH JHUTEpaTypoH,
CIPAaBOYHUKAMU (PU3NKO-XMMHUYECKUX BEJINYMH;

— HaBbIKAMH pacyeTa »DSHEPreTUYECKHX XapaKTePUCTHK XHUMHUYECKHUX IIPOIECCOB,
IIPOrHO3MPOBAHUS HAIIPABJIECHUS UX MPOTEKaHMS;

— HaBBIKaMM pacueTa XMMHUYECKHX PABHOBECUI B TOMOT'€HHBIX U T€TEPOr€HHBIX PEAKIMSIX;

— HaBBIKaMM 3aIMCH XUMHUYECKHX PEaKIIHii, MpoTeKaux B reochepax;

— HaBbIKaMH Ka4€CTBEHHOTO XMMUYECKOTO aHaJIN3a BOJHBIX PaCTBOPOB;

— HaBblKaMH TMOJATOTOBKM OTYeTa IO pe3yjibTaTaM MpOBEAEHUS J1abopaTOPHOTO
XUMHYECKOTO UCCIIEIOBAHMS;

— MeTOoJIaMH Hay4YyHOI'0 UCCIIEIOBaHHs B 00JIaCTH HAayK O 3eMIle.

2. MecT0 AUCHUIUVIMHBI B CTPYKType OCHOBHO  mpodeccHoOHATbHOM
o0pa3oBaTe/IbHONI NPOrpaMMBbl

JlucnumnianHa OTHOCUTCS K JUCHHUIUIMHAM 00s3aTellbHOM dacTu bioka 1. JIucHMIUIHHB
(Momynu)  OCHOBHOM  mpodeccuoHaTbHOW  00pa3oBaTeNbHOM — mporpaMMmel.  Monynb



«EcTecTBeHHOHAay4YHbIN»,  HU3y4YaeTcsi B 1 cemectpe/l  Kypce IS OCBOCHHS
o0menpodeCcCHOHATBHBIX KOMITETSHITUH.

W3ydeHnne TUCUUIUIMHBI 0a3upyeTcs Ha 3HAaHUSIX, yMEHHSIX U KOMIIETEHIUSX,, TTOJTYyYEHHBIX
00yJaromuMuUCs Ha IpeAbIAYIIeH CTYyIIeHH 00pa30BaHMsl.

W3yvaercs napauienbHO ¢ JUCHUILTUHON «I eodusukay.

JucuuiuinHa HeoOXoauma Ui u3ydeHus AUCHUIINH «®Dusuka u xumus atMmocheps»,
«Opranu3amOHHO-METOAMYECKHE OCHOBBI METEOPOJOrHYeCKHX HalOmoneHuin», «MeTtoasl u
CpeACTBa KOHTPOJISL 3arps3HEHUS] OKpYXKAIOUIeH Cpeabl», MOXKET OBITh HCIOJb30BaHA MpPU
BBIMIOJTHEHUH HAYYHO-UCCIIE0BATENLCKON paboThl, B MPEIAUILIOMHON MPAKTUKE, a TaKXkKe Mpu
HAIMCAaHUH BBITYCKHOW KBaTH(PHUKAIIMOHHOHN paboThl OakanaBpa.

3. [lepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS
[Iponece n3ydeHus TUCIMITIMHBI HAlIpaBiieH Ha popmupoBanue komnerenuuit: OITK-1.

Tabmuia 1. KomnereHunn

Kon 1 HanmeHnoBanue Kon n HanMeHOBaHNE HHANKATOPA
PesynbraTel 00y4ueHus

KOMITCTEHITUH JIOCTIIKEHUS] KOMIICTCHIIUN
OIIK-1 Criocoben OIIK-1.1.3HaTh OCHOBHBIC 3aKOHEI, SHATH:
MPUMEHATH 0a30BbIE  TCOPHUH M KOHIICTIIIUH B 001aCTH — OCHOBHBIC XUMHYCCKHE TIOHATHA |
BHAHWS B 00JIACTH MaTeMaTHKH, (GU3UKH, XUMHUH U IPYTHX 3aKOHBI XMMHUH, OCHOBHBIE TOJIOKEHUS
MaTEeMaTHICCKUX U €CTECTBECHHBIX HayK, HEOOXOIMMEIC TUIS COBPEMEHHOM TEOPHUH CTPOCHHSA aToMa
€CTECTBEHHBIX HayK pereHus 3a1a4 npodeccuoHaIbHON U TEOPUH XUMHUUECKOH CBSI3H;
py pelICHUM 3a1a4 ACATCIIbHOCTH —  XUMHYECKHE CBOMCTBA U FCHETHUYECKYIO
npodeccroHabHOI B3aMMOCBS3b  OCHOBHBIX  KJIACCOB
neaTeIbHOCTH OI1K-1.2. YMeTh NpUMEHSTh 0a30BbIC HEOPraHUYECKHUX BEIECTB;
SHaHUS MaTEMATHICCKUX U —  OCHOBHbIE 3aKOHOMEPHOCTH
CCTCCTBCHHBIX HAyK JUI aHAIN3a U MPOTEKAHUS XUMUYECKHUX [IPOIIECCOB;
perteHnst Ipo(ecCHOHaNbHBIX 3a/1ad, —  OCHOBHBIC IOHSTHUS M TEPMUHBI XUMHI
BKITIOYAsT PACYETHI U HHTEPIIPETAIIHIO IIPUPOIHOI CPEIBL;
IMaHHBIX

— XHMMHYECKMH  cocTaB  aTrMocdepsl,
THIPOCOEPBI U TUTOCHEPHL;

— TpaBwIa IPOBEACHUS Ja0OPATOPHBIX
XHUMHUYECKUX MCCJICIOBaHUIA;

—  OCHOBHBIE TEOPHH M KOHLIEIIIUH HAYK O
3emJie, a TAK)KE €CTECTBEHHOHAYYHBIE U
MareMaTHYeCKHe OCHOBBI.

'YMeTb:

— TPUMEHSATh XMMHUYECKHE 3aKOHBI JIs
KOJINYECTBEHHOTO OIUCaHUS
XMMHUYECKHX SIBIICHUH ¥ MPEBPaIlCHNH;

— Ha ocHoBaHMH [lepnoauyeckoro 3aKoHa
W CTPOEHHS O3JIEKTPOHHBIX 000JI0YeK
aTOMOB IIPOTHO3MPOBATH CBOWCTBA M

OIIK-1.3. Biragets MeToarKaMu
MCIIOJIb30BAaHHS MATEMaTHYECKOTO
annapaTa U METO/IaMH eCTECTBEHHBIX
HayK 111 00pabOTKH JaHHBIX,
[IOCTPOCHUS MOAEIEH U IPUHATHS
peLIeHUH B PO eCcCUOHATIBHOM
IMesITeIbHOCTH

PEaKIMOHHYIO CIOCOOHOCTH
XUMHNYCCKUX DJICMCHTOB u Hux
COCTMHEHU,

—  TPUMEHATh (QyHAaMEHTAJIbHBIC 3HAHUS
XUMHUM JJIs1  ONMCAaHUS XUMHMYECKHX

MIPOLIECCOB, MPOTEKAIOITHX B
reocepax;

—  TPHUMEHSTb npaBmiIa TEXHUKH
6e3omacHOCTH " MIPOBECHUS
Ka4ueCTBCHHOTO XHMHYECKOTO aHajiu3a
npu pabote B XUMHYECKOi
naboparopuu;

—  TIPUMEHATH 0a30BbIe 3HAHUA
€CTECTBEHHOHAYYHOT'O "




KOZI 1 HAMMCHOBAHUC KO,H 1 HAUMCHOBAHUEC UHAUKATOPA

PesynbraTel 00y4yeHus
KOMIETEHIINH JIOCTIKEHHS] KOMIETEHINH

MaTeMaTHYECKOro IIUKJIOB JJIS aHallu3a
U penieHus npodeccHoHaNbHBIX 3a/1a4.
BrnaneTs:

—  XUMHYECKOM TEPMHHOJIOTHEH,
HaBBIKAMH pabOTBl C XUMHYECKOU
JIUTEPATyPOH, CIIPaBOYHUKAMHE (PHUIUKO-
XAMHUYCCKUX BEIUYHH,

— HaBbIKAMH pacyeTa JSHEPreTUYECKHUX
XapaKTEPUCTHK XAMHYIECKUX
MIPOLIECCOB, MIPOTHO3UPOBAHUS
HaIIPaBJICHUS UX NIPOTEKAHNUS;

—  HaBBIKAMH pacuera XUMHYECKUX
paBHOBeCUI B TOMOTEHHBIX u
Te€TEPOTreHHBIX PEaKIUsiX;

—  HaBBIKAaMH 3aMucu XUMHAYECKUX
peakuuii, IpoTeKaoUuX B reocdepax;

—  HaBBIKAMH Ka4eCTBEHHOTO
XMMHYECKOTO aHaIM3a BOJIHBIX
pacTBOpOB;

— HaBBIKAMH MOATOTOBKH OTYETa IO
pe3yibTaTam TIPOBEJCHUS
71a00paTOPHOTO XHMHYECKOTO
UCCIICIOBaHHUS;

- METOAaMU HAYYHOI'0 MCCJICIOBaHUSA B
001acTH HayK 0 3emie.

4. CTpyKTYypa U co/lepKaHHue IUCUUILIUHBI
4.1. O0BeM IUCHUATUINHBI
O0BeM IUCIUIUIMHEI COCTABIAET: 3 3a4eTHBIE eTMHUIEI, 108 akameMUuecKnX 4acoB.

Tabnuia 2. O6beM TUCIMIUIMHBI TIO BUaM YYEOHBIX 3aHITHI B aKaJeMUYECKHX Jacax

OuHas Gopma o0yueHHS 3aouHas Gpopma oOyueHHs
OO0BEM TUCTIUATUTHHBL Cemectp Wroro Kypc Hroro
1 cemectp 1 xkypc
3auéTHbIC SAMHMIIBI 3 3 3 3
KonraktHas pabora oOyJaromuxcs c
NpernoaaBaTeeM 37 37 13 13
(10 BM1aM ayJIMTOPHBIX yueOHBIX 3aHATHI) — BCETO:
B TOM YHCIIE:
— JIeKUUHU 12 12 4 4
— 3aHSTUS CEMUHApPCKOro TUIMA: 24 24 8 8
— TpaKkTHYECKUE 3aHATHS - - - -
— 71abopaTopHBIC 3aHATHS 24 24 8 8
CamocrosrenbHas pabora (nanee — CPC) — Bcero: 70,84 70,84 94,84 94,84
B TOM YHCIIE: - - - -
— KypcoBas paboTa - - - -
— KOHTpOJIbHasi pabora - - - -
KoHTposns: 1,16 1,16 1,16 1,16
B TOM YHCIIE:
TEKYIUI KOHTPOJIb YCIEBAEMOCTHU 1,0 1,0 1,0 1,0
MIPOMEKYTOYHAs aTTECTALUS 0,16 0,16 0,16 0,16
Bcero gacos: 108 108 108 108
Buj npoMexyTo4HOIl aTTecTanuu 3auer 3auer 3auer 3auer




4.2. CtpyKTypa IUCHMILIAHBI

Tabnuma 3. CTpykTypa JUCHUILTAHBI ISl OYHON (POPMBI O0YICHHUS

Buns! yueOnoi
paboTsl, B T.U.
CaMOCTOSITEIIbHAS
pabota CTyIeHTOB,
N Tema e DOopMBI TEKYLIETO dopMupyeMble I;g(if::gﬁzl
h JUCTIATUTAHBI 2 KOHTPOJISt KOMIETEHIIUU N
= KOMIIETSHIINA
= | &9 o
2| 58 &
N S
L.é o
=
1 cemectp
Tema 1.  OCHOBHBIC BLII'IOJ'IEIGHI/IG JTIOMAITHAX
XUMHUUYECKHE NOHATUA U Sa%[aHHH’ 11aGopaTopHLIX OIIK-1.1
1 | 3axkoHBI XuUMHH. Twmel | 2 10 22 f_)[ abOT M ITHCHMEHHOC OIIK-1 OIIK 1.3
XIMHYICCKHUX PEaKIIHi PEACTABIICHIE
pe3ynsTaToB. Pemenue
3anad. TectupoBaHue.
BrInonHeHne JOMaIHux
Tema 2. [lepuoanueckas 3a/1aHHil, TaGOPATOPHBIX
cHcTeMa, . a00T ¥ IICEMEHHOE
2 | mepuOaUYECKUNA 3aKOH 2 4 12 P OIIK-1 OIIK 1.1
J.U. MenpaeneeBa u HPE/CTABICHNAC
CTpOeHHE aToMa. pe3ynpTaroB. Pemrenue
3amad. TecTupoBaHue.
BrImonHeHne JOMaIHuX
Tema 3. OKUCIUTETBHO- 3a1aui, 1a00paTOPHbIX OIlK-1.1
3 | BOCCTaHOBUTEJIbHBIE 2 4 12 PaboT u MMCBMEHHOE OIIK-1 OIIK 1.3
peaKimi HpeCTaBICHNE
pe3yJsibraroB. Pemenue
3ana4. TectupoBaHue.
Texymwii KOHTPOJIB ycrieBaemocTd — 1,0
BrImoHeHNEe JOMAITHAIX
Tema 4. Xunueckas 3alaHui, Ta0OPaTOPHBIX
4 | cmssw u cTpocHue 5 5 ] paboT 1 MHCEMEHHOE OTK-1 OIIK-1.1
MOITEKYT MIpeCTaBICHNE
pe3yiibTaroB. Pemenue
3aaa4. TecTupoBaHue.
BrIimonHeHne JOMaIHux
3alaHuH, TaOOPaTOPHBIX
5 Tema 5. DHepreTuka 5 5 ] paboT 1 MICEMEHHOE OTK-1 OIIK-1.1
XIMHWYECKHX TPOIIECCOB. MIpeCTaBICHNE
pe3yJsibTaroB. Pemenue
3aaa4. TecTupoBaHue.
Tema 6. Xumuueckas BrimonHeHne JoMamHux OIK-1.1
KMHETHKA U XUMHUYECKOE 3a]1aHHi, ]a00PaTOPHBIX OHK-I.Z
¢ | pasHosccie, ) 5 8.84 paboT 1 MUCEMEHHOE OIK-1 OIK 1.3
PacnpoctpaneHHOCTB ’ MpeCcTaBIeHUE
XUMHYCCKUX DJICMCHTOB pe3yIbTaToB. Pemenue
B IPUPOJHOM cpejie 3anau. TectupoBanue.
ITpomexyrounas arrectanus — 0,16
Vroro | 12| 24| 70384 |




Bunsr yueOHoU
padoTHI, B T.4.

CaMOCTOSTEIIbHAS
paborTa CTyAeHTOB,
dac. MNupukaTopsl
Tema DopMBbI TEKYLIETO Dopmupyemble A p
Ne ° JOCTHIKEHHUS
JICTIATUTAHBI 3 KOHTPOJIS KOMIIETEHIINN N
= KOMIETEHITIH
= 9
= % E @)
E S o =%
) 2 3 @)
B | 8§
<
=
1 cemectp
Bcero gacos: 108
Ta6muma 3.1 CTpykTypa AUCIUIUTHHBI JUIs 3209HON (DOPMBI 00yUeHUS
Buns! yueOHol
paboTsl, B T.U.
CaMOCTOSITEIbHAS
paboTa CTyACHTOB,
yac. MupuxaTopsl
Tema DOpMBI TEKYLIETO DopMupyemble p
INo o JIOCTHKEHHUSI
ITUCHUMIINHBI = KOHTPOJIS KOMIIETCHIIUH .
jos] KOMIICTCHIIN
S 9
a S 5 =%
) o 4 O
B | 8§
<
=
1 kypc
Tema 1 OCHOBHELE BrImoHeHNEe JOMAITHAIX
: 3alaHui, TA00PaTOPHBIX
XUMHUYECKHE TOHATUA U aI6[0T u ’HI/ICLMI;HH(?C OIIK-1.1
1 | 3akoHbl XuUMHH. TuIbI - - 26 E CTABJICHIE OIIK-1 OIIK 1.3
XIMHYICCKHUX PEaKIHi pen
pe3yJsibraroB. Pemenue
3ana4. TectupoBaHue.
Brimosinenue JOMAIIHUX
Tema 2. Ilepuoguueckas 3a1aHHi, TaGOPATOPHBIX
cucreMa,
. a00T ¥ THCEMEHHOE
2 | nepuoamueckwii 3axon |- 16 [P OIK-1 OIK 1.1
J.U. Menneneesa u TpeACTaBICHAC
CTpOEHHE aToMa. pe3ynpTaroB. Pemrenue
3amad. TectupoBaHue.
Brmmosnenue JOMAIIIHUX
3alaHuH, TaOOPaTOPHBIX
Tema 3. OKUCAUTENBHO- aléOT u ’HHCBMI;HH 5 o OIIK-1.1
3 | BOCCTaHOBUTEJIbHbIE 2 2 16 P OIIK-1 OIIK 1.3
peaximu MIpeCTaBICHNE
pe3ynbTaroB. Perrenue
3amad. TectupoBaHue.
Texymwii KOHTPOJIB ycreBaemocT — 1,0
Brmmosnenue JOMAIIIHUX
3alaHuH, TaOOPaTOPHBIX
Tema 4. Xumuueckas
N ec paboT ¥ MUCbMEHHOE OIIK-1.1
4 | cBsA3b U CTPOEHUE - 2 12 OIIK-1
MOTEKYT Mpe/ICTaBICHUE
pe3yJsibTaroB. Pemenue
3aga4. TecTupoBaHue.




3akoH .. MenneneeBa u
CTPOEHUE aTOMa.

ANEKTPOHHBIX ~ CXEM H  JJICKTPOHHBIX  (popMyIL
[lepronuyeckuii 3aKOH B CBETE IPCACTABICHUS O
CTpOCHUHU aTtoMma (MOPSAKOBBIM HOMEp, HOMEp IepHoja,
HOMEpP TPYIbI, NPUYMHA MEPHOAMYCCKOTO  XapakTepa
HW3MEHEHHsI CBOICTB O3JIEMEHTOB, IOJHBIE M HEIOJHbIC
AJICKTPOHHBIE aHajor", s-, p-, d-, f-dIEMEHTHI
MEPUOANYECKON CHUCTEMBbI, SHEPIHsl MOHU3AIMH, YHEPTHs

Bunsr yueOHoU
padoTHI, B T.4.
CaMOCTOSTeNbHAS
paborTa CTyAeHTOB,
dac. MNupukaTopsl
Tema DopMBbI TEKYLIETO Dopmupyemble A p
Ne ° JOCTHIKEHHUS
JUCLUIUINHBI = KOHTPOJISL KOMIIETEHIIUH N
2 KOMITETEHIUI
= | £3
o'y O
g1 54 &
) oA @)
B | 8§
<
=
1 xypc
BrinonHenue nomMamHux
3aJ[aHui, 1abopaTOpHBIX
5 Tema 5. DHepreTuka 5 D paboT 1 MUCEMEHHOE OIK-1 OIIK-1.1
XUMHUYECCKUX MPOLECCCOB. npeJcTaBICHUE
pe3yJsibTaroB. Pemenue
3anay. TectupoBaHue.
Tema 6. Xumuueckas BLIHOJ'IEIGHI/Ie JIOMAaILHAX OIK-1.1
KHUHETHKA U XUMHUYECKOE 3a/IaHHii, 1a00PaTOPHBIX OIIK-1.2
ABHOBECHE. a00T U MUCBMEHHOE ’
6P 2 2 12,84 P OIIK-1 OIIK 1.3
PacnipoctpanennocTts NIpEACTaBICHUE
XUMHYCCKHUX JJICMCHTOB pe3yibTaToB. Pemenue
B IIPUPOAHOM CPEAC 3ana4. TectupoBaHue.
IIpomexxyTounas arrecrarus — 0,16
Wroro | 4| 8 [ 94384 |
Bcero yacos: 108
4.3. ConeprkaHue TeM THUCIUILIAHBI
Tabnuma 4. Coaepkanue TeM JUCITUTITIHBI
Ne Tembl TUCLIUTIINHBI Conepxanue Kommerenmus
IIpenmer xumun. Xumusi, kKak 00JacTb €CTECTBO3ZHAHMSL.
Hcropus pa3BUTHS XUMHUH. XUMUYECKUH S3bIK (CUMBOJIBI,
MYJIbL BHEHUS, TOHATHS). OCHOBHBIE XUMHYECKU
Tema 1. OcHOBHEBIE (opmyiel, yparer, 1o ). OcHOBHbIE CCKHe
moHATHsI. OCHOBHBIC 3aKOHBI XUMHUH (3aKOH COXPaHEHUS
XUMHUYECKHE  TOHATHS U OIIK-1.1
MacChbl M SHEPruHu, 3aKOH IMOCTOSHCTBA TaBa, 3aKOH
1 3aKOHBI XUMMUHU. Tumer ¢ SHCp ? 3A0 OCTOSHC o coc » 3aKO OIIK 1.3
. KBUBAJIEHTOB, 3aKOH ABOTapo U Ap.). OCHOBHBIE KJIACCHI
XUMHUYECKHUX PEaKIHii K CHTOR, 3aK0 Oraipo M P )u CHOBHPIC fUIace
HEOPTaHMYECKUX BEIIECCTB, WX CBOWCTBA H CIIOCOOBI
MoJIy4eHUsl. XuMuueckue peakuuu. KucioTHO-OCHOBHOE
B3aMOJCHUCTBHE. Peaknun HOHHOI'O oOMeHa.
OKHUCIINTETFHO-BOCCTAHOBUTEIIBHBIE PEAKITHU
Otkpeitue J[.U. MeHneneeBsIM MEPUOINIESCKOTO 3aKOHA.
IIpencraBnenue o crpoenuu aroma 10 H. bopa. Teopus H.
Bopa. DneMeHTH KBaHTOBO-MEXaHHYECKOTO IMOAXOAa K
OTMCaHMIO CTpoeHus aroma. KBantossie uncia. CtpoeHue
MHOTOIEKTPOHHBIX aTOMOB. [Ipunnun Ilaynu. IlpaBuna
Tema 2. [lepuognueckas Xynna n KneukoBckoro. M3o0paxkeHHe 3JIEKTPOHHBIX
5 | cncrema, MIEePUOJUIECKUI CTPYKTYp aTOMOB XHMHUYECKUX 3JIEMEHTOB C IMOMOLIBIO OIK 1.1
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Tembl TUCITUTINHBI

Conepxanme

Komnerenmus

CpOACTBA K DIEKTPOHY, 3JIEKTPOOTPUIATEIHEHOCTE).
3aKOHOMEPHOCTH HW3MEHEHHS CBOHCTB  XHUMHYECCKHUX
3JIEMCHTOB NEPUOINYECKON CHUCTEMEL. PaszBurne
MEePUOJUYECKON CHUCTEMBl XUMHUYECKuX 3neMeHToB JI.H.
Menneneena.

Tema 3. OKuUCIHTEIBLHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

OKHCINTENTHLHO-BOCCTAHOBUTENILHBIE pPeaklvy - HauboJee
pacpoCTpaHEHHBIM TUI peakiuil B NPUPOJHON cpene.
IlonaTHe OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKLU
(OBP). Tunuunele OKHCIIUTENH, TUNHYHBIE
BOCCTAHOBUTEIIH. OKHCIUTENBHO-BOCCTAHOBUTEIIbHAS
nBoricTBeHHOCTh. Tumelt OBP. Hampasnenne nporekanus
OBP.

OIIK 1.1
OIIK 1.3

Tema 4. Xumuueckas CBI3b U
CTpPOEHHUE MOJEKYJ

IlonsTe xumMuueckod cBs3U. TUIBI XUMUYECKOU CBS3H.
Wonnasi, KoBaleHTHas  (HEMOJNSpHAs,  TOJApHAL).
IlonsipHOCTh CBSI3M M MOJIAPHOCTH MOJeEKyJ. CTeneHb
OKHCIICHHS DJJIEMEHTOB B  coeaumHeHHH. CrmocoOsr
o0Opa3oBaHMs KOBalleHTHOH cBs3u. OOpa3oBaHUE CBS3U 3a
CYET HECHapeHHBIX 3JIEKTPOHOB. J|OHOPHO-aKLENTOPHBIN
MEXaHU3M obpazoBaHus CBSI3H. CoBpemMeHHbIE
MpeACTaBICHUS 0 XUMUYECKOH cBsI3U. CTPOCHHE MOJIEKYIIL.
Cnoco0Obl TepeKpbIBaHUSl JJIEKTPOHHBIX OOJIAKOB IpH
00pa3oBaHMKM KOBAJICHTHOH CBS3U. O0- W  7-CBS3b.
HanpaBieHHOCT, KOBaNCHTHOW CBs3W. | mOpummzamus
opbOuraneii. MeTammdeckass CBsA3b. BomopomaHasi CBS3b.
Cuiibl MEXXMOJIEKYJIIPHOTO B3aUMOAEHCTBHS U arperaTHOE
COCTOSIHHE BemllecTBa. Boja, Kak pacTBOpHUTENh (COCTaB,
CTPOCHHUE U CBOWCTBA BOJBI).

OIIK 1.1

Tema 5. DHepreTuka
XUMHYECKHUX MPOIIECCOB.

OCHOBHBIE TIOHSATHS TEPMOXUMHH W  XHMHYECKOU
TepMOIWHAMHKH. TepMoxumusa. TermmoBod 3¢ dexT
XUMHUYECKOH peakmuu. OK30- H  JHJIOTEPMHUYECKHE
peaxImu. W3oTepmuueckue, U30X0-pHUECKHE,
n300apuvecKrue  MPOLECChl.  BHYTpeHHSST  dHeprus
cuctembl. DHTanenusl. CTaHmapTHBIE ycCioBUA. Temmora
o0pa3oBaHMsl W OHTANBIHS OOPa30BaHHUA XUMHYECKHX
BEUIECTB. TepMOXUMHUYE-CKUE YPABHEHUS XUMUYECKUX
peakuui. 3akon  T'ecca u €ro CJIEJICTBUSL.
TepMOXUMHIYECKHE pacUeThl. IJIEMEHTHl XHUMHUYECKOMH
TEPMOJWHAMUKH. OHTpomuss ¥ ©€ U3IMCHCHHE B
XUMHYEeCKHX TmponeccaXx. CTaHDapTHas DJHTPOMUS U
SHTpomHusl oOpa3zoBaHus BemiecTB. CBOOOIHAs JHEPTHUSL
(m300apHO-U30TEpMUYEeCKUil ToTeHIMan). Hampasienue
TIPOTEKAHUS XUMHUYECKHUX PEAKIIHA.

OIIK 1.1

Tema 6. Xumudeckas
KWHETHKA U XUMHYECKOE
paBHOBECHE.
PacnpoctpaneHHoOCTh
XHMUYECKUX JJIEMEHTOB B
MPUPOJIHOM cpenie

Ilonarue xumuueckoi kuHeTuku. Paza. 'omoreHHnle u
reTeporeHHbie peakuu. CpeaHsass ¥ UCTUHHAS CKOPOCTh
peaxiuu. @akTopsl, BIUSAIONINE HA CKOPOCTh XUMUYECKOU
peakuuy. BiusHUE TPUPOABI pPEATHPYIOIMNUX BEIIECTB.
DHeprus aKTUBAIMU. Binsune KOHUEHTpaluun
pearupymromux BEIIeCTB W JaBJI€HUS Ha CKOPOCTb
XUMHUUYECKHX peakuuil. 3akoH JeiCTBYIOLIMX Macc.
BiusiHue temmnepaTypbl Ha CKOpPOCTh peakuuu. IIpaBuio
Bant-I'odpda. BnmsHme xaranmmszaTropa Ha CKOpPOCTb
XUMHUUYECKOM peakiuuu. ['OMOTreHHBII M TeTepOreHHBIH
Karanu3. MexaHu3mbl XUMHUECKUX peakuuid. [Ipocteie u
CJIOXHBIE PEaKIINH.

OOpatumble W HeoOpaTHMBIE pPEaKIUh. XUMHYECKOe
paBHOBecue. KoOHCTaHTa XMMHUYECKOTO PaBHOBECHSL.
CMmemeHne XuMHYecKoro paBHoBecus. [Ipunmwm Jle-
Illatenve. IlonsTne «xiapk». PacnpocTpaHeHHOCTb
XUMHUYECKHX  JJIEMEHTOB B TPUPOJHOW  cpene.

OIIK 1.1
OIIK-1.2
OIIK-1.3




Ne TeMbl TUCLIUTIIUHBI Conepxanme Komnerenmus

I'eoxumMuyaeckue KJIacCU(pUKAIN XUMHYECKHX
3JIEMEHTOB. XuMuyeckui COCTaB aTMOC(QEepHI.
XUMHYECKHIT ~ COCTaB  THAPOCHEPHI. IlonsTue

«reoXuMUYecKuil Oapbep». DakTOpBI, ONPENCIISIONINEC
pacpOCTPaHEHHOCTh ¥ (OPMBI  CYIIIECTBOBAHUS
XUMHUYECKHUX 9JIEeMEHTOB B  TPUPOJHONW  cpere.
Bonoponnsrit IOKa3aTes, KakK Ba)KHEUIIast
XapaKTepUCTUKAa  COCTOSIHUSA  NPUPOJHOM  CpPE.BI.
KucnotHo-ocHOBHBIE HHAUKATOPBI. METOIbI OTIpeIeeHUs
pH pactBOpoB (aTMOCGhEPHBIX 0CaaKOB, IPUPOIHBIX BOJ U
BBITSDKEK M3 TIOYB).

4.4. ConepxaHue 3aHATUNA CEMUHAPCKOrO THUIIA

Tabmuua 5. Coneprxanue 1a00paTOPHBIX 3aHATHI 7151 O4HOH (PopMBbI 00ydeHUs

B tom uncie

Ne Tembl N Bcero 4acoB
TemaTnka 1a00paTOPHBIX 3aHATHH .
JVICIUTITHHBI 4acoB | CaMOCTOATEIbHOU
MOATOTOBKA
1 cemectp
| Jlabopatoproe pabora Nel. OCHOBHBIE KIIaCCHl HEOPTAHIICCKUX 4 5
BelecTB. Permenne 3ama4q
1 JlabopaToproe pabora Ne 2. KuCIIOTHO-OCHOBHOE B3aMMO/ICHCTBHE. 6 4
Pewenue 3anau
1 JlabopatopHnas paborta Ne3. Peakiuu HoHHOrO oOMeHa. Perienue 6 4
3amaq
1 JlabopatopHas pabota Ned. Peakunu noHHOTO OOMEHA. 6 4
1 Jlabopatoprast pabdora NeS. OCHOBHBIC XMMHUYECKHE MOHATHS H 6 4
3aKOHBI XUMHUU. PelieHue 3anauy.
5 JlabopatopHast padota Ne6. Ilepmoamdeckast cucteMa XHUMHYECKUX 6 4

QJICMCHTOB U CTPOCHHUEC aTOMaA. Pemenne 3a1a4

JlabopatopHas pabora Ne7. XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA 6
2 Ha OCHOBaHUM ero mnoJjioxxkeHuss B llepumonuyeckoid cucreme 4
XMMHYECKHUX 3JIEMEHTOB. Pelienune 3anau

JlabopaTtoprast pabora Ne§. OKHCIUTEIHHO-BOCCTAHOBHUTEIHHEIC 6

3 4
peakuuu. Pemenue 3amaq

3 JlaGoparopras pabotra Ne9. OKHUCIHTETHHO-BOCCTAHOBUTEIHHBIE 6 4
peakuuu

4 JlaGoparopras pabora NelO. Xwumuueckas CBSI3b W CTPOCHHUE 6 4
BeriecTBa. ®a3oBas guarpamma Bojbl. Pemienue 3aqayd.

5 JlabopatopHast pabora Nell. OCHOBBI XHMHYECKOW KHHETHKH. 6 4
Pewenue 3agau

6 Jlaboparopras padora Nel2. «Bomopoansrit mokasarenb. KucioTHo- 6 4
OCHOBHBIE THAUKATOPHD.

Bcero: 70 46

Tabmuua 5.1 Coaeprxkanue 1a00paTOPHBIX 3aHATHH U1 3204HON (OPMBI O0yUEHHUS



B oM uncne
Ne Tembl N Bcero 4acoB
TemaTuka 1a00paTOPHBIX 3aHATHHA .
JCLUIITHHBI 4acoB | CaMOCTOSITEIbHOI
MOJITOTOBKH
1 xKypc
1 JlabopaTtopHoe padota Nel. OCHOBHBIE KITaCChl HEOPTAHUYECKHX ) )
BewecTs. Pemenue 3agau
1 JlabopaToproe pabota Ne 2. KucIoTHO-OCHOBHOE B3aMMOICHCTBHE. 6 6
Pemenue 3amau
1 JlabopatopHnas pabota Ne3. Peakunu moaHoro oomeHa. Pemenne 6 6
3a1a4
1 JlaGopatopHas padota Ne4. Peakunu nonHoro oomeHa. 6 6
1 Jlabopatoprast pabota No5. OCHOBHBIE XHMHUYECKHE NOHATHS H 6
3aKOHBI XUMUH. Perenue 3amad.
5 Jlabopatopras pabora Ne6. Ilepuoauyeckas CUCTeMa XUMHUYCCKUX 8 ]
3JIEMEHTOB U CTPOEHHUE aToMa. Pemenue 3agaq
JlabopatopHas pabota Ne7. XapakTepuCTHKa XUMIYECKOTO SJIEMEHTa 8
2 Ha OCHOBaHMM €ro nmnosioxkeHusa B Ilepuonumyeckoil cucrteme 8
XMMHYECKHX 3JIeMeHTOB. Perrenne 3ana4q
3 JlabopaTtoprass pabora Ne§. OKHCIHTEIHHO-BOCCTAHOBUTECIBHBIC 8 3
peakuuu. Pemenue 3agau
3 JlabopaTtopHast pabora Ne9. OKHCINTEIHHO-BOCCTAHOBHUTENBHEIE| 10 ]
peakun
4 JlabopatoprHast pabora NelO. Xwmudeckas CBsi3p W cTpoeHume| 14 12
BemecTBa. Pa3zoBas AuarpaMma Bojbl. PemieHue 3anay.
5 Jlabopatoprass pabota Nell. OCHOBBI XMMHUYECKOH KHHETHKH.| 14 12
Pewenue 3anau
6 JlabopatopHnas pabdora Nel2. «BomopoaHsrii mokazatens. Kuciotno-| 14,84 12.84
OCHOBHBIE HHJIUKATOPBD». ’
Bceero: 102,84 94,84

5. IlepeyeHb Yy4YeOHO-METOAMYECKOTr0 oO0ecrmeYeHHsl CaMOCTOATEJNbHOH PadoThI
00y4YaKIIHUXCS MO TUCHHILINHE

OneKTpOHHBIN yueOHbI Kypc «BBenenue B XuMuto NpupoaHoi cpeapl» B cucteMe Sakai
[OnexTpoHHbIi pecypc]. Pexxum nocrymna: http://sakai.rshu.ru:8080/portal/site/d823018d-7a7e-
4647-aca0-1dcbaebaf2{5

6. OnleHOYHbBIE CPEICTBA Uil TEKYIIEro KOHTPOJISI YCIIEeBAEMOCTH M MPOMEKYTOYHOM
aTTeCTAIINH 110 HTOraM OCBOCHHS JUCIUILIHHDI
VYuer ycnieBaeMOCTH 00y4YaroIIerocs o JUCIUILINHE ocyiecTBisercs 1o 100-6amipHoi

HIKaje.

Tabmuma 6. Yuér yceBaeMoCTH 00y4aromerocs 1mo JUCIUTIIHHE

KonmuecTBo
VYyer ycneBaeMoCTH
0aJIoB
— MakcuMaJIbHOE KOJIMYECTBO 0aJUIOB IO TUCIHMILUIMHE 32 OJHMH CEMECTP 100
— MakcuMalIbHOE KOJIMYECTBO 0AJUIOB 32 BHITIOJIHEHHE BCEX BUAOB TEKYIIEr0 KOHTPOJIS: 100
B TOM YHCJIC MAKCHMAaJIbHOE KOJIHYESCTBO OAJIOB 32 MPOXOXKICHUE MPOMEKYTOUYHON aTTECTAlUU 20

6.1. Texymuii KOHTPOJIb
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3a,I[aHI/I5[, MCTOAWKA BBIIIOJIHCHUA W KPUTCPHH OLCHHUBAHHA TCEKYIICTO KOHTPOJA II0
pasaciiaM AUCHUILIMHBI IPEACTABJICHLI B CDOHI[G OLCHOYHBIX CPCACTB 110 I[aHHOﬁ JHUCHUIIIINHC.

6.2. IIpoMexxyTOUHas aTTecTalus

[lepedyenp kpuTepun OLEHUBAHUS MOPGHOINO U3 3aJaHUI TEKYIIEr0 KOHTPOJIA U OTBETOB
Ha BOIIPOCHI 110 1a00paTOpHBIM paboTam mpeacTaBicHbl B DOH/IE OLIEHOUHBIX CPEACTB M0 JaHHOU
JUCLUATIIINHE.

Popma NpOMEKYTOUHOU aTTECTALUHU 110 AUCIUIUIMHE: 3a4eT.

dopma npoBeIeHHs 3aUeTa: aHAINU3 MOPT(HOINO BRIIOJHEHHBIX 33aHUN TEKYIIETO
KOHTPOJISI, OTBETHI Ha BOIIPOCHI I10 JIaOOpAaTOPHBIM paboTam.

6.3. bajuibHO-peUTHHTOBAsI CHCTEMA OIICHUBAHUS

Tabnuma 7. Pacnpenenenue 6amioB o BugaM y4eOHON pabOThI

Bup yueOHO paboThl, 32 KOTOPYIO CTaBSATCS OaJLThI Bamer

Texymui KOHTPOJIb: 0-100
B TOM YHCJIE POMEKYTOYHAs aTTECTAIIUS 0-20
HUroro: 100

Tabnuma 7.1. Pacnpenenenue 6aJIOB 1O TEKYIIEMY KOHTPOITIO

Ne I Bug pabot | Min | Max
1. OOs3aTenpHas 4acTh
1.1 Texymmid KOHTPOJb YCIIEBAEMOCTH II0 MPOBEpKe C(HOPMUPOBAHHOCTH 1 4
OCTaTOYHBIX 3HAHHA
1.1.1 Tect «Ctpoenue atoma. Ilepuonuueckasi cuicteMa XMMHUYECKHUX 1 4
JJIEMEHTOB. X UMHUYECKas CBS3b
(Min — 30-49% mnpaBuiIbHEIX OTBETOB, max -85-100% npaBHIBHBIX
OTBETOB)
1.2 Bernosaenue 1adopaTopHbix padot Ne 1 — 3: 12 36
1.2.1 JlabopatopHnas padorta Nel. Peakiun HOHHOTO OOMEHa.
(Min — oAroTOBIIEH OTUET T10 JIAOOpaTOpHOil paboTe, max — BHIIIOJIHEHA 1 4
naboparopHas paboTa ¥ MOJTOTOBJICH OTYET MO0 JabopaTopHoi padboTe).
1.2.2 JlabopatopHast pabora Ne2.  OKHCITUTEITHHO-BOCCTAHOBHUTEIHHEIC
peaKIHy. 3 | 4
(Min — moATOTOBIICH OTYET IO IAOOPaTOPHOI paboTe, max — BHITOJTHECHA
JlaboparopHas paboTa M MOJATOTOBJICH OTYET MO Ja0opaTOpHOU padboTe).
1.2.3 Jlabopatopuast pabora Ne3. Bopjopoassiii mokasatens. KwucioTHo-
OCHOBHbIC HHIMKATOPBI | 4
(Min — moArOTOBJICH OTYET IO JIAOOPaTOPHOI paboTe, max — BHIIIOJTHEHA
JabopaTtopHas paboTa M MOJTOTOBJICH OTYET IO Ja00paTopHOi padorTe).
1.3 BrinonHenue TUNOBBIX AoMalHUX 3agaHuil Nelu Ne3 2 4
1.3.1 Jomarniaee 3aganne Nel « OCHOBHBIE KIIaCChI HEOPTAHUYECKHUX BEIIECTBY
(Min — nmpencraBnena obImas cxema, max — MpecTaBicHa o0IIas cxema, 1 4
MIPUBEICHBI PUMEPHI ¥ OTIPEIIEIICHNS ).
1.3.3 Jomamnee 3ananne Ne3 «KucioTHO-OCHOBHOE B3aUMO/IEHCTBUE)
(Min — xoppekTHO mpuBeZieHBl He MeHee 50% XMMHUYEeCKue peaxiyd, 1 4
max - KOPPEKTHO MPHUBEJCHBI BCE XUMHUYECKHE PEAKIMH W JIaHBI
MOSICHEHUS ).
1.4 TectupoBanue 1 4
1.4.1. Tect «XuMnyeckast KHHETHKA U XUMHYECKOE PaBHOBECHEY 1 4
1.4.2 TectupoBanue «BBeneHne B XUMHI0 aTMOC(EPhI» 1 4
HWroro 6amioB mo 0643aTenbHOM YacTH 8 40
2. BapuaTtuBHas (9J€KTHBHAs) 9acTh
2.1 | CaMOoCTOSITETbHOE TECTUPOBAHUE 2 | 12
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2.1.1 TectupoBanue «BBeneHne B XUMUIO ruapochepbn 1 6
2.1.2 TectupoBanue «BBeneHne B XUMHIO JTUTOCHEPH 1 6
2.2 Pemenue 3aad no TeMe Ha 1a00PaTOPHBIX 3aHATUAX Y IOCKU U B 11 22
ayJUTOpUU
2.2.1 OcCHOBHBIE KJIaCChl HEOPTAaHWIECKUX BEIIECTB. Pemenue 3a1a4 1 2
222 KucnorHo-ocHoBHOE B3auMoeiicTBue. Penrenne 3amau 1 2
223 Peakmun nonnoro oOMmeHa. Perienne 3amau 1 2
224 OCHOBHBIE XUMHYECKHE MTOHATHS M 3aKOHBI XUMHH. Perrenue 3amaq 1 2
225 Ilepuonuueckas cucreMa XMMUUYECKUX 3JIEMEHTOB U CTPOEHHE aTOMA. 1 2
Pewenue 3anau
2.2.6 XapaKTepuCTUKa XUMUYECKOI0 JIEMEHTa HA OCHOBAHUHU €0 1 2
nosnoxeHus B [leproanueckoil cucteMe XMMHUUYECKUX JIEMEHTOB.
Pemenue 3anay
2.2.7 OKHCIUTENbHO-BOCCTAHOBUTENbHBIC peakiinu. Pemenue 3amau 1 2
2.2.8 Xumuyeckas CBs3b U cTpoeHue BelecTsa. da3opas quarpamma BOJBIL. 1 2
Pemenue 3anau.
2.2.9 OCHOBEI XUMHYECKOW KMHETHKHU. Perienue 3amaq 1 2
2.2.10 Xumuyeckoe paBHoBecHe. Pemenne 3agay 1 2
2.2.11 XapaKTepuCTHKH XUMHYECKOTO COCTaBa reocdep: BOJAOPOIHbIN 1 2
nokasarensb (pH). Pemenne 3anau
2.3 BrInoaHeHHEe TUTIOBBIX JOMAITHUX 3aaaHuil No2, Ne4, No5 3 15
2.3.1 Homamnee 3amanne Ne2 «Heopranumdeckue BemecTBa W X
HOMEHKJIaTypay»
(Min — xoppeKTHO NpUBeeHbI XUMHUUYeckne Gopmynsl He Meree 50 % 1 5
BEILIECTB, Max - KOPPEKTHO PUBEJECHBI BCe (DOPMYIIbI XUMHYECKUX
BEIIIECTB M YKa3aHbl HA3BAHUS BEILECTB).
232 Jomarmnee 3amanue Ned4 «Peakiimy HOHHOTO OOMEHay
(Min — xoppekTHO npuBe/ieHbl He MeHee 40% XMMUUYECKHX PeaKLiH, 1 5
max - KOPPeKTHO NMPHUBEICHBI BCE XMMUYECKHE PEaKIH U TaHBI
TIOSICHCHHS).
233 Jlomannee 3a7aHue Ne5S «OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE 1 5
peaKIum»
(Min — xoppekTHO npuBe/ieHbl He MeHee 40% XMMHUYECKHX PEeaKIiH,
max - KOPPEeKTHO MPHUBEICHBI BCE XUMHUIECKNE PEAKINH U JaHbI
MOSICHEHHST).
2.4 Yyactue B oJIMMIHALE XUMUHU 2 55
2.4.1 YYaCTHUK BHYTPHUBY30BCKOW OJIMMIIHA/IbI 2 2
2.4.2 MIPU3EP BHYTPUBY30BCKOM OJIMMITUA/IbI 5 5
243 y4acTue B MEXBY30BCKOW OJIMMITNA/IE 3 3
2.4.4 MIPU3EP MEXKBY30BCKOM OJIMMITHAIbI 20 10
24.5 yJacTue B HAIIMOHAIbHON OJIUMIIHA/IE 5 5
2.4.6 MPU3Ep HAMOHAIBHOM OJIMMITHALBI 30 40
2.9 VY4yacrtue B rpaHTax, KOHKYpPCax TEXHOJIOTUYECKOTO 20 60
HOpeANpUHUMATENLCTBA, CTAPTAIN-IIPOEKTAaX U UHOE 110 TeMaM
n3y4yaeMoH JIMCIUILIMHBI(HE 00Jiee IBYX IPOEKTOB)
29.1 VY4acTtue B CTapTan-npoeKTe, CBSI3aHHOM I10 TEME 20 20
M3y4yaeMoW JUCHUTUIMHOMN
2.9.2 YyacTHHK AKceleparioHHas IporpaMmmMa/ TpaHTa/POeKT 20 20
Pocmounonexu
293 IToGenuTenb AkcenepamoHHas mporpaMma/ TpaHTa/mpoeKT 40 40
Pocmounonexu
2.10 OOydJeHue Ha MacCOBBIX OHJIAH-Kypcax MO TeMe U3ydaeMoit 10 60
JUICTIMIUIMHEI C TIPEIOCTaBICHUEM CepTH(HKATA
2.10.1 CBHIETEIHCTBO O MPOXOXKACHUH 00BEMOM 110 36 gacoB 10 10
2.10.2 CBHIETENHCTBO O MPOXOXKIECHUH 00bEMOM JI0 72 4acoB 20 20
2.10.3 CBHIIETENHCTBO O MPOXOXKIECHUH 00pEMOM Oostee 200 yacoB 30 30
2.11 OcBoeHMe TOTIOTHATEIHHOW 00pa30BaTeIbHOM MPOTrpaMMBbl TIO TEME 10 60
M3y4aeMOHN TUCIUTIIHHEI
2.11.1 CrpaBka 006 00y4eHHH 0 POXOXKIEHUH 00bEMOM 10 36 4acoB 10 10
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2.11.2 CnpaBka 00 00y4eHHH 0 IPOXOXKAEHHH 00bEMOM 10 72 4acoB 20 20
2.11.3 CnpaBka 00 00y4eHHH 0 mpoxokaeHnn 00béMoM Oosee 200 yacoB 30 30
2.12 IIpomexyTOYHast aTTecTanys 10 U3y4aeMOU JUCIUILINHE 0 20
Hroro 6aju1oB o BapHaTUBHOM 4acTH 28 60

HToro 6ai110B 0 JUCHUIIIMHE 40 100

Ta6muma 7.2. KonBepramus 6a1jI0B B UTOTOBYIO OIICHKY

Or1eHka Bamsl
3auTeHo 40-100
He 3aurteno 0-39

7. Meronuveckue peKOMEHIAINH Il 00YYaroIIUXCsl IO OCBOCHUIO JTUCIIUTUTHHEI

Meronuyeckue peKOMEHJAallMM KO BCEM BHJaM ayJWTOPHBIX 3aHITHM, a TakkKe
METOAMYECKHE PEKOMEHJAIMM 10 OpraHu3allid CaMOCTOATENbHON paboThl, B TOM YHUCIE IO
NOJArOTOBKE K TEKYLIEMY KOHTPOJIIO M TPOMEXKYTOYHOM AaTTeCTallMd IIPE/ICTaBICHbl B
Metoandyeckux peKOMEHJALMK JUIsl 00y4aroluXcs MO0 OCBOEHHUIO IMCLUIUIMHBI «BBeneHue B
XUMUIO IPUPOJHON CPEABD.

8. YuedHo-MeToqMUYecKoe U HH(POPMALMOHHOE 00ecTiedeHue JUCIIUILIMHBI

8.1. I[lepeueHb OCHOBHOM U JONOJIHUTENBHON YUEOHOH JINTEPATYPbI

OcHoBHas nuTeparypa

1. AxwmeroB, H. C. Obmas u Heopranuueckas xumus. Yuebnoe nocooune / H. C.
AxmeroB. — 13-e uzg.— Cankr-IlerepOypr : Jlans, 2023. — 744 c.
2. I'munka H. JI. O6miast xumust B 2 T : y4eOHUK JIJIs1 aKaJIeMHYECKOro OakagaBpuaTa

/ H. JI. T'nunka ; mox pepakuueit B. A. [lonkosa, A. B. babkoBa. — 19-e u3n., nepepa6. u fom. —
Mockasa : M3natensctBo FO0paiit, 2016. — 729 ¢. — Tekcr : anexrponssiii // DBC IOpaitt [caiT].
— Pexxum noctyna: URL: https://biblio-online.ru/bcode/388983

3. Ieoxumusa oxpyxaromeit cpeasl. [Ipaktukym. /Coct.: M.M. MancypoB. —
Cankt-Ilerepbypr: PITMY, 2022. — 48 c. [Tekcr] . — Pexum pgocrymna
http://elib.rshu.ru/files_books/pdf/rid d9bbdd17e08748f4a4e27b477f2884c7.pdf

4. Koyszosa H.U., Xaiimuna O.B. OKHCINTENbHO—BOCCTAaHOBUTENIbHBIE PEAKIUH.
VYuyebHoe mocobue. — Cankt-Ilerepoypr: PITMY, 2022. — 48 c. — Pexum nocryna:
http://elib.rshu.ru/files_books/pdf/rid 60c3774cbadd4t619dc854ee5a3d8tt4.pdf

3. AmnapueB A.U., KazakoBa A.A. Xumusi. COOpHHK 3a7a4 U YIpaXKHEHUN: yueOHO-
MeTroandeckoe nmocooue. — 1. HoBocubupck: Uzn-so HI'TY, 2019. — 80 c.

JlononHUTENBHAS IUTEPATYpa

1. CrenanoBa E.B., CrenanoB A.M. Xumusa. YueOH0-MeTogmueckoe mocoome. — CIIO.:

PITMY, 2018. — 248 C. — Pexxum JIOCTyTa:
http://elib.rshu.ru/files_books/pdf/rid 7bc7184078ae4060al1a897c84e0b3b4f.pdf
2. CrenanoBa E.B. Xumus: Yuebnoe mocooune. —  CII6.: PITMYVY, 2014. — 156¢.

Pexxum pocrymna:

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

3. Crenanona E.B. Beeaenue B xumuto npupoaHoi cpenbl. YueoHnoe nocodbue. — CII6.:
PITMY, 2006. — 123 c. — Pexum gocryna:

http://elib.rshu.ru/files_books/pdf/rid 1aa28d5d29cc4decad48123b4ddceface. PDF

4. Anekceenko B.A., Bysmakos C.A., [Tanun M.C. ['eoxumusi okpy>Karomiei cpeipl: yueo.
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http://elib.rshu.ru/files_books/pdf/rid_d9bbdd17e08748f4a4e27b477f2884c7.pdf

nocobue st By30B. — [lepmb, 2013. — 494 c.

8.2. Ilepeuens pecypcoB nH(PpOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHONW CETH

"NnTepuer”

6. [Topran ¢pyHIaMeHTAILHOTO XUMHUUYECKOTO oOpasoBanuss ChemNet. XumMudeckas
uHpopmanvonHas  cets:  Hayka, oOpa3oBanue, TexHoioruu. Pexum  pmoctyma:
http://www.chemnet.ru

7. KouTpen — Xumus 115 Bcex: yudeOHO-UHPOPMAIIMOHHBIN calT. Pexxum mocrtyma:
http://kontren.narod.ru/

8. O6pa3zoBarenbHas iargopma OTKpbIToe 00pa3oBaHHue [DIIEKTPOHHBIN pecypc].
Pexum noctyna: https://openedu.ru/

9. O6pa3zoBarenpHas 1aaThopma JlekTopuym [DnekTpoHHBIH pecypce]. Pexum

noctymna: https://www.lektorium.tv/

8.3. Ilepeuens nporpaMMHOTO 0O€CTICUCHUS

1. QaitnioBeIid  apxuBarop: 7-zip [DnekTpoHHBIH pecypc]. Pexum mocryma:
https://www.7-zip.org/

2. ®aiinoBeiii MeHemkep: Far-manager [Dnexktponusiii pecypc]. Pexxum pocryna:
https://farmanager.com/

3. Oducuerii maker: OpenOffice [DnexTponnblii pecypc]. Pexum poctyna:

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

8.4. Ilepeuenb MHPOPMAITMOHHBIX CITPABOYHBIX CHCTEM

1. OnekTpoHHO-OMOaMoTeuHass cucrtema [uapoMereoOnnaiin, Pexum poctyna:
http://elib.rshu.ru

2. DeKTPOHHO-0MOIHOTEYHAs cucreMa 3HaHUYM. Pexum JOCTyTIA:
http://znanium.com

3. WHxeHepHbIi CIIPaBOYHUK. Tabnuue! DPVA. Pexxum JocTyma:
https://dpva.ru/Guide/GuideChemistry/

4. WebElements: oHnalH-CIpaBOYHMK XMMHYECKHX 3JE€MEHTOB. Pexxum noctyna:

http://webelements.narod.ru.

8.5. [lepeuens npodeccuoHanbHBIX 06a3 TaHHBIX

1. Hayunas snexktponnas 6ubnuoreka «KubepJlenunka». [DnekTpoHHBIH pecypc].
Pexxum moctyma: https://cyberleninka.ru/
2. Poccuiickuit nanekc nayunoro uutupoBanus (PMHL]) «Elibrary» [OnekTpoHHbIN

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

9. MaTepuajbHO-TEXHUYECKOE o0ecnevyeHre JUCHMIIMHBI

MatepuaiabHO-TEXHUYECKOE OOeCreueHrue MPOrpaMMbl COOTBETCTBYET JIEHCTBYIOIIUM
CaHUTAapPHO-TEXHUYECKMM M MPOTHBOIOXKAPHBIM TpaBWJIaM M HOpMaM U 00ecrednBaeT
MIPOBEJICHUE BCEX BUOB ayAUTOPHBIX 3aHITUN U CAMOCTOSTEIbHOM pabOThl CTYIEHTOB.

MarepuanbHO-TEXHHUECKOE 00OecreueHne MpOorpaMMbl COOTBETCTBYET EHCTBYIOIIUM
CaHMTAapHO-TEXHUYECKMM M IPOTHBOIIOKAPHBIM IIpaBWIaM M HoOpMaM U o00ecredynBaeT
IPOBE/ICHUE BCEX BUJOB MTPAKTHYECKUX 3aHATHIA U CaMOCTOSITEIbHOIN paboThI CTYIEHTOB.
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VY4eOHblii  mpomecc  oOecnedyeH  ayAUTOPHUSIMHM,  KOMIUIEKTOM  JIMIIEH3MOHHOTO
nporpaMMHOro odecneuenusi, ondimmorexoit PITMYVY.

VYyeOHast ayAUTOpHs Ul IPOBEACHUS 3aHITHIA JIGKIIMOHHOTO TUIA, CEMUHAPCKOIO THIIA,
IPYNIOBBIX M WHAMBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJII U NPOMEXYTOUHOU
aTTecTalliy, YKOMILJIEKTOBaHA CHEUAIN3UPOBAHHON MEOEIbIO.

VYyeOHass aynuTopus [Uisl NPOBEACHUS 3aHATHH CEMHUHApPCKOrO THIIA, TIPYIIOBBIX H
WHAUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOM aTTecTalluHu,
YKOMITJICKTOBaHA CIIEIHATN3UPOBAHHON MEOEIbIO.

VYyeOunast mabopaTopusi XMMHUU MPUPOJHOIM Cpesl, OCHAIIIEHHAs ClelUaIbHOW MeOenbio U
000pyIOBaHUEM JUISI TPOBEACHUS XUMUYECKUX UCCIICAOBAHUM U y4eOHBIX 3aHATHH.

[lomemenne g XpaHeHHsT W OPOMUIAKTHYECKOTO  OOCITYKHBaHUS Y4eOHOTO
000py/IOBaHUSI OCHAIIEHO aKBAIMCTWILIATOPOM, BBITSDKHBIMU IIKadaMH, XOJIOAUIbHUKAMH,
mkadaMu IS XpaHEHHUsS PEaKTHUBOB, CIHEIUAIbHON MeOenplo, W IpelHa3HaueHO s
IIpeIBApUTENBbHOM OJrOTOBKU K IPOBEAEHUIO Ja00PAaTOPHBIX pabOT MHKEHEPHBIM IIEPCOHAIOM
naboparopuu, HAOOPOB XUMUYECKOU MOCYIbI U PEaKTUBOB ISl IPOBEJCHHS Ka4YeCTBEHHOTO U
KOJIMYECTBEHHOTO0 XMMHYECKOI0 aHaJIu3a.

[Tomemienne 1 CcaMOCTOATENbHONM pPabOTHI CTyAeHTOB. lloMeleHne OCHAIIEHO:
crienuan3upoBaHHON (yueOHOH) MeOebio, KOMIIBIOTEPAMH ¢ BO3MOXXHOCTBIO TIOJKITIOUCHHS K
cetu "MHTepHeT" M 0OecnieueHueM T0CTyIa B 3JEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly OpraHu3aluu

[Tomemenue g XpaHeHHsT W OPO(UIAKTHYECKOTO OOCITyKHBaHHUS Y4eOHOTO
000py10BaHUA.

10. OcodeHHOCTH OCBOCHHS AUCHUIIJIMHBI 1JIsI HHBAJIMAOB U JIUI ¢ OrPAHUYICHHBIMU
BO3MOKHOCTSIMU 310POBbS

OOyueHnne O0Oy4YarOLMXCS C OrPAaHUYEHHBIMHM BO3MOXXHOCTSMHU  3JI0POBbSl  IIPH
HEOOXOJMMOCTH OCYLIECTBIISIETCS. HAa OCHOBE aJalTHPOBAHHOM paboyell mporpaMMsl ¢
UCMOJIb30BAaHUEM  CHELMAIbHBIX METOJOB OOy4eHUS U JAUJAKTHYECKHMX MaTepuaos,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEH NCHUXO(PU3NYECKOTO pPa3BUTHSA, WHIWBUIYAIbHBIX
BO3MOYKHOCTEH U COCTOSHUS 310pPOBbS TAKMX 00y4darouuxcs (o0ydaronierocs).

IIpu omnpenenenun GopMbl TPOBENEHHUS 3aHATUH C  O0YyYarOUIMMCS-MHBAINIOM
YUUTBIBAIOTCS PEKOMEHJAIMU, COJEpKalliecs B WHAMBHUIYalIbHOH Mporpamme peadHIMTaIlN
MHBaJIN/1a, OTHOCUTEIBFHO PEKOMEHI0BAaHHBIX YCIOBUN U BUOB TPY[a.

ITpu HEOOXOAUMOCTH AJ1s1 00YUAIOIIMXCS U3 YMCIIa UHBAIMOB U JIMIl C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3JI0pPOBbSl CO3JIAIOTCS CIleLMalbHble pabouyne MecTa C y4yeTOM HapyIIEHHBIX
(GYHKUIMN ¥ OTpaHUYECHUH J)KU3HEIESITEeIbHOCTH.

11. BO03MOKHOCTH NPHMMEHEHHSI JJICKTPOHHOr0 OOy4YeHHs1 M JMCTAHIHOHHBIX
o0pa3oBaTe/IbHbIX TEXHOJIOTH A

HI/ICHI/IHJ'H/IHa MOXET pPCAIN30BBIBATECA C MNPUMCHCHHUEM JJICKTPOHHOI'O O6y‘IeHI/I$I n
JAUCTaHIIMOHHBIX O6paBOBaTeJIBHLIX TEXHOJIOTHUH.
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