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1. He.]'lb " 321a4Y4 OCBOCHHA NTUCHUIIJIMHbI

[lenbto ocBOEHHUS NUCHUIUIMHBI «BBeaeHHe B XMMHIO IPUPOJIHBIX BOA» — (hOPMHUpPOBAHUE Y
o0yyaromuxcs 00IIero XuMHUYECKOr0 MUPOBO33pEHUS, ITyOOKOr0 TOHUMaHUS CYIIIHOCTH XUMHUYe-
CKHMX B3aUMO/ICHCTBHUI, HIMEIOIIMX MECTO B OKpYXKarolIeH cpeae (B TOM uucie B ruapocdepe) u om-
peleNAonuX XUMUYECKYI0 (OpMY ABHKEHHSI MATEepUH, OOLIUX MpEeACTaBICHUH.

3agauu:

— M3YYHUTh S3BIK (CUMBOIIBI, POPMYJIBbI, YPABHEHHS U TIOHSTHS) U CUCTEMY W3JI0KEHHSI 3HAHUM
(mpuHIMITBEL, TIpaBHJIA U 3aKOHBI) B XMMHHM Ha OCHOBAHUHU JKCICPUMEHTAIBHOTO MeToja (cosepia-
HHE, HA0IOACHUE, YMO3aKIIIOUECHHE U LIEJICHAIIPABICHHBIN OMBIT) © MATEMAaTHYeCKOTO OMTUCAHUS;

— II0Ka3aTh BO3MOXHOCTh HCIOJb30BAHUS XUMUYECKUX 3HAHUW IIPU UCCIIEIOBAHUM SIBIICHUN
U MpoleccoB B ruapochepe,

— c(hopMHUpOBaTh HABBIKU MIPOBEIEHUS SKCIIEPUMEHTANIBHBIX HCCIIEA0BaHUMN B 1a00paTOpuu ¢
COOJII0ICHHEM TPaBUII O€30IIaCHOCTH MPH paboTe C XUMHUUECKUMH PEAKTHBAMU,

— 3aJI0)KUTh TEOPETHYECKUE OCHOBBI JUIS M3YYEHUS AUCHUIUIMHBI «[ UAPOXUMUSA», KaK HAyKH
O NPUPOJHBIX MHOTOKOMIIOHEHTHBIX BOJAHBIX PACTBOPAX.

2. MecTo IMCUHUILIMHBI B CTPYKTYpe OCHOBHOIi mpodeccHOHAIbHOI 00pa3oBaTe/IbHOM
NPOrpaMMBbl.

JuciumivHa «BBeneHne B XMMHUIO MPUPOAHBIX BOI» OTHOCHTCS K JMCIMIUIMHAM YacTH,
dbopmupyeMoii yyacTHUKaMHu 00pa3oBaTeNbHBIX OoTHOUIeHUH bioka 1 mpodeccnonanbHON MOAro-
ToBKHM OakanaBpoB 1o HampaieHuio 05.03.05 «[IpukimagHas THIPOMETEOPOJIOTHS», MPOPUIIS
«[Tpuknanuas ruaponorus» (b1.B.07) u usy4aercs B 1 u 2 cemectpax o0y4eHus.

W3yuenne naHHOW JUCHUTUIMHBI OCHOBBIBAETCS HA 3HAHUH CTYJIEHTAMHU IIKOJIBHOTO Kypca o
xumuu. [TapaniensHo ¢ TucHUIIMHON «BBeieHne B XUMUIO IPUPOAHBIX BOJI» U3Y4AIOTCA U IpYyTrue
«["eodpusuka», «['eonesusn», «uxenepuas rpadhuxa» u 1pyrue.

3HaHUs ¥ HaBBIKH, MOJYyYEHHbIE IPU OCBOCHUU JAMCUUILIMHBI «BBeneHne B XUMUIO IPUPO/I-
HBIX BOJI» SIBJISIFOTCS OCHOBOM JIJISl M3YYEHUS TUCHUTUTUHBI <[ HIpOXUMUsI».

.3. [lepeyeHp MIaHUPYEMBIX Pe3yJIbTATOB 00yYeHUS

[Tponecc u3ydeHUs TUCIUIUIMHEI HAIIpaBJIeH Ha (hOpMHUPOBaHKE TPO(HECCHOHATBHBIX KOMITE-
teniuii paszaena [1K-3 (Ciocoben obecreunTh MpoBeieHNE TOMO-rpado-reoie3HUECKuX, THIPOMeE-
TEOPOJOTMUECKUX THapoxuMudeckux Hadmoaenui): IMK-3.1, TIK-3.2, I1K-3.3, u [1K-3.4 B uvacTu
MOATOTOBKH K MPOBEACHUIO THAPOXUMUYECKIX HAOIIOICHUH.

Tabmuma 3.
[IpodeccrnonanbHbie KOMIIETEHITUU
Kox m HammeHno- Kox m HamMeHOBaHHe WHIH- Pe3yabTaTnl 00y4yeHust

BaHHue npodeccuo- | KaTopa JA0CTH:KEeHUSA Tpodeccuo-
HAJbHOH KOMIIETEH- | HAJIbHOM KOMIETEeHIHH
1107074
IIK-3: Criocoben IIK 3.1 [IpumeHsieT cranaapTHEIC 3HaTh: ¢buzuKo-
obecrevnTh MeTO/Ibl TONO-Tpago- XUMHUYECKHE OCOOEHHOCTH IPO-
HPOBEICHUC TOTIO- re0Ie3MUECKUX, TEKaHUsS XUMHUYECKHMX MPOIIEC-
rpado-reoIe3NIECKUX,

TUAPOMETEOPOJIOTUYECKHUX U COB B pacTBOpax, B TOM YHCIIE
TUAPOMETEOPOIOTHYEC .

TUAPOXUMUYECKUX HAOIIOICHU BOJHBIX,




KHUX THJIPOXUMHUYCCKHUX
HaOIIOCHU I
(uacTH4HO: B
OTHOIIEHUH
THAPOXUMHYECKUX
HA0JI0IeH M)

XUMUYECKHE MIPOIIECCHI,
BIUAIOMKE Ha (OPMHPOBAHUE
XUMHUYECKOTO COCTaBa  IpH-
POJHBIX BOJ.

YMerTs:

OHCPICTUYCCKUC

paccuYuThIBaTh
XapaxkTepu-
CTUKM XMMHUYECKUX IPOLIECCOB,
IIPOTHO3UPOBATh HAIPABIICHUE
U TIIyOMHY UX MPOTEKaHUS,
BBIIIOJIHATh PacyeT XUMHU-
YECKMX PaBHOBECUN B PacTBO-
pax;
Brnaners: cnocoGamu  BbI-
pakKeHUs KOHLIEHTpalUU pac-
TBOPOB, HAaBBIKAMH pPacyeTOB
Ha OCHOBE 3aKOHA JKBHUBAJICH-
TOB, IPUMEHSAEMBIX B T'HIPOXU-

MHNYECKHX HCCIICAOBAHUAX

MK 3.2 [TpuBoaut onmcanue
METO/IOB M TEXHUYECKHUX CPEIICTB
TONO-rpado-reoe3nUECcKuXx,
THJIPOMETEOPOJIOTUYECKUX, U
THJIPOXUMUYECKUX HAOIIOICHUN

3HaTh. OCHOBHbBIE XHMHYE-
CKHE MOHSATHS U 3aKOHBI XUMUH,
OCHOBHBIE IIOHATHUS U TEPMHUHBI
XUMUH IIPUPOJHBIX BOJ;

OCHOBHBIE IIOJIOXKECHUS CO-
BPEMEHHON TEOPUU CTPOCHUS
aToMa ¥ TEOPUH XHWMHUYECKOU
CBS3H,;

XUMUYECKHE CBOMCTBA M
TE€HETUYECKYIO B3aUMOCBS3b
OCHOBHBIX KJIACCOB HEOPIaHU-
YECKUX BELIECTB,;

OCHOBHBIE  3aKOHOMEPHO-
CTU IPOTEKAHUS XUMHUYECKHUX

MponeccCoB.

YMeTb: TpPUMEHSTh XUMHU-
YeCKHE 3aKOHBI IS KOJWYECT-
BEHHOTO ONHCAaHUSI XUMHYe-
CKHX SIBJICHUM U IPEBPALLCHU;

Ha ocHoBaHuu Ilepuonu-
YECKOr0 3aKOHAa U CTPOCHMSA
ANIEKTPOHHBIX O00OJIOYEK aTo-
MOB 3JIEMEHTOB MPOTHO3UPO-
BaTh CBOWMCTBA M PEAKIIMOHHYIO
CIIOCOOHOCTh XMMHUYECKHX dJIe-
MEHTOB U UX COSTUHEHUMH,




Bnaners: HaBblkamu pabo-
TBl C XUMHUYECKOH JMTEpary-
poii, crnpaBoYHUKaMH (PU3HKO-
XUMHUYECKUX BEJIUUNH

MK 3.3 IIpoBoaut
9KCHEPUMEHTAIbHBIC HAOIIOICHUS
3a THJIPOJIOTUYECKUMU
XapaKTepUCTUKaMHU, B TOM YHCJIIC B
71a00paTOPHBIX YCIOBUSIX

3HaTh. MpaBUJa TEXHUKHU
0€30MacHOCTH MPH MPOBEIECHUU
7a00paTOPHBIX  XUMHYECKHX
HCCIIENOBaHUMN.

VYMmers:  obOpamarbcs ¢

1a00paTOPHBIM

000pyIOBaHUEM U pEaKTHUBAMH,
BBIIIOJIHATH HpOCTeI\/’IIHI/Ie
XUMHYECKHE orepaLu,

NPUMEHATh TIpaBWIIa TEXHUKU
Oe3omacHOCTH mpu paboTe B
XUMHUYECKOH J1abopaTOpuH.
Brnanets: HaBBIKaMH
MPOBEACHUS  JTAOOPATOPHOTO
XUMHUYECKOI'0 3KCIEPUMEHTa C
BOJIHBIMHU PacTBOPAMHU

IIK 3.4 TOTOBUT OTYETHBIC

MaTepuaibl 0 pe3ybTaTaM
HAOIIO/ICHUI 1 U3MEPEHUH,
(dhopMyIUpPYET BHIBOJIBI.

3HaTe. oOmue mpaBuiIa
odopMIIEHHUS OTYETOB MO BBHI-
MOJIHEHUIO J1a00pATOPHBIX XU-
MHYECKHX HCCICIOBAHUH

YMeTb: COCTaBISATh OTYETHI
M0 pe3yibTaTaM BBIMOJHEHHBIX

JKCIIEPUMEHTAIBHBIX
HCCIIEe0BaHuN

Bnaners: XUMHUYECKOH
TEPMHHOJIOTUEH

4. CTpyKTypa U coiepKaHue IUCHUIITUHbI

4.1. O0beM JUCHMIINHEI

O0bpeEM QUCHUILUIMHEL COCTaBIAET 5 3aueTHbIX eauuull, 180 akageMuyeckux 4acos.

Tabmuua 4.1

OO0beM JTUCIMIUIMHBI 0 BUJaM YIeOHbBIX 3aHITHH B akajeMudeckux yacax (ounas opma)

O0bEM TUCHUIIIIUHBI

Bcero yacos

Ounas ¢popma o0ydeHHs

1 cemecTp 2 cemecTp
O0bem 1M CUMIIIMHBI 108 72
KonrakTHas pabora o0y4yaromuxcs c 42 28
npenogasareyieM (0 BHAAM ayIUTOPHBIX Y4eOHBIX
3aHSATHIi) — BCETO:
B TOM YHCJIE!
JEKIUU 14 14




3aHATUS CCMUHAPCKOI'O THIIA.

MPAKTUYCCKUEC 3aHATUA

71a00paTOpHBIE 3aHATHUS 28 14

CamocrosiTesibHas padora (1ance — CPC) — Beero: 66 44

B TOM YHUCIIE! -

KypcoBas padoTa -

KOHTPOJIbHBIE pabOTHI 10 10

Buja npoMexyTOYHOM aTTeCcTalHU JK3aMeH JK3aMeH
Tabnwma 4.2

OOBbeM TUCHMIIMHBI 110 BHJIaM YUYeOHBIX 3aHATHI B aKaJeMUYCCKUX yacax (3aouHas hopma)

O0bEM TUCHUIIIIUHBI

Bcero uyacos

Bcero uyacos

3aouynas opma o0yueHnunst

1 kypc 2 Kypc
O0bem M CUMIIMHBI 108 72
KonTtakTHas pabora o0y4yarommxcs c 12 8
npenogasareyieM (0 BHAAM ayIUTOPHBIX Y4eOHBIX
3aHSATHIi) — BCETO:
B TOM YHUCIIE!
JIEKIINU 4 4
3aHSTHS CEMUHAPCKOTO THUMA:
NPaKTHYECKHE 3aHSITUS - -
1a00paTOPHBIE 3aHATHS 8 4
CamocrosnTeabHas padora (nanee — CPC) — Beero: 96 64
B TOM YHCIIE!
KypcoBast paboTa
KOHTPOJIbHBIE pabOTHI 40 30
Buja npoMexyToO4HOM aTTecCTALIMH JK3aMeH JIK3aMeH




CtpyKTypa IUCUUIUIAHBI 111 OYHOU (POpMBI OOyUeHHS

Tabmuna 5.1

Ne Bunbl yuedHoii padoTsl, B
T.4. CAMOCTOSITEIbHAS
padoTa CTY/IeHTOB, Yac. ®
: = : = o=
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Pa3gen 1. TeopeTnveckue 0CHOBBI XUMHHU MPUPOTHBIX BO
1 12 10 14 — UHIUBHIyaJbHOE IK-3 K 3.2,TIK-
3alaHuE; 3.3; I[IK-3.4
OCHOBHBIE XU- .
— MHUCHMCHHBIH OTYET
MHUYECKHUE MTOHSI- .
o 1abopaTopHoH pa-
THS ¥ 3aKOHBI
oore;
XUMUH
— KOHTpOJIbHas pabota
Nel
2 | epuomuaeckas 1] 2 6 14 — KoHTpoNbHas pabora | TIK-3 IK 3.2,
cucTeMa, Iepuo- Nel
IUYECKUI 3aKOH
J.N. Mennenee-
Ba U CTPOCHHUE
aToma
3 1]2 6 12 — MUCbMCHHBIA OTYET TIK-3 IIK 3.2,ITK-
OKHCITUTENBHO- N .
o 1abopaTopHoH pa- 3.3; 1IK-3.4
BOCCTAHOBHU-
oore;
TEJbHBIC PeaK-
- — KOHTpOJIbHas pabota
5 Nel
4 | Xumungeckas 12 - 6 -0IpoC IO TeMe IK-3 MK 3.2,
CBSI3b U CTPOC-
HHUE MOJICKYII
5 | OHepreruka xu- 12 2 8 IK-3 K- 3.1
MHYECKHX IPO- -0TPOC MO TeMe
1IECCOB
6 | Xumudeckas 1|4 4 12 IK-3 K- 3.1
KUHETHKA U XH-
— OMpOC MO0 TeMe
MHYECKOE PaB-
HOBECHE
7 PacTBopbI 214 4 12 — MHIVBHUIyaTbHOE TIK-3 TIK- 3.1
3aJlaHue
8 | Mertamint 2|2 - 4 — OIIPOC 110 TEME IK-3 IIK- 3.2
9 | OcHOBHI AJIeK- 2|2 2 6 IK-3 K- 3.1
— OMpOC MO TeMe
TPOXUMUHU
Pa3nen 2. [Ipupoanas Boaa, Kak MHOTOKOMIIOHEHTHBII BOIHBIH PacTBOpP
1 | Boga, xak pac- 2|2 2 4 . TIK-3 TIK- 3.1
— BBIOOPOYHBIN OMPOC
0 | TBopHTens (CO-
(pewenue 3amau y
CTaB, CTPOCHHE U
. JIOCKH)
CBOJCTBa BOJIBI)
1 2|2 4 12 — mucbMeHHbIe oT4eThl | [IK-3 IIK-3.1 IIK-
Xumuueckue .
1 110 1a00PaTOPHBIM 3.3; [1IK-3.4
(axTopsl pop- .
paborawm;
MHUPOBaHHUS PHU-
— KOHTpOJIbHas paboTta
POIHBIX BOJ No2
1 | AnanuTHueCcKue 2|2 2 6 — UHIUBHIyaJbHOE IK-3 IK-3.1 TIK-
TTOJTXO/BI K H3Y- 3aaHne 3.3; [IK-3.4




YCHUIO XUMHUYC-
CKOro coctraBa
HNPUPOAHBIX BOA.

MTOTO 28 42 108
Tabmuma 5.2
CTpyKkTypa JUCUMIUIMHBI U1 3204HON (hOpMBbI 00yUEeHHUs
Ne Buasbl yuednoit
padoThI, B T.4.
CaMOCTOATEC/IbHAA @ @ = — =
paboTa CTYAeHTOB, uac. OpMEI z = a E =
o < TeKyLIero s E e £ E
Paznen/Tema | g 3 >~ 3 E 35
> = KOHTPOJIA = & -
AUCHUITIJIMHBI N = e = = W = = o
= S ﬁ &) ycrieBaemMocCTH i E = s ;
g g8 - S s E S s
) g.. = @) (= - N
= S =
<
=
Pa3)1e.11 1. TeopeTquCKue OCHOBBLI XMMHH IIPUPOIHBIX BOJ
1 112 2 — MUCHMEHHBIA OTYET TIK-3 IIK 3.2,I1K-
OcHOBHBIE XU- 110 J1a00paTopHOii pa- 3.3; [IK-3.4
MHYECKHE IOHS- 20 00Te U €ro 3alluTa;
THS ¥ 3aKOHBI — KOHTpPOJIbHAsI paboTa
XUMHUHU Nol
2 | Hepuonnyeckas 11 2 2 TIK-3 IIK 3.2,
cucTema, rmepuo-
9 — KOHTpOJIbHas paboTta
JUYCCKUI 3aKOH 16 Nol
H.WN. Mennenee- -
Ba M CTPOCHHE
aToma
3 OKHCHTCIBHO- 11| - 2 ~ THCHMEHHBIH OT4eT TIK-3 HK. 3.2,IIK-
1o 1abopaTopHOM pa- 3.3; [IK-3.4
BOCCTaHOBH-
20 00TE U €ro 3aInTa,;
TENbHbBIE Peak-
- — KOHTPOJIbHAsI paboTa
5 Nol
4 | Xumugeckas 11 - - — KOHTpOMBHAA paboTa TIK-3 IK 3.2,
CBSI3b U CTPOC- 6 Nol
HHE MOJIEKYJT B
5 | DOHepreruka xu- 11 - - — KOHTOJbHAA paboTa TIK-3 IK-3.1
MUYECKHUX IIPO- 14 Noel
LIECCOB -
6 | Xumuueckas 11 - 2 TIK-3 IK- 3.1
KWHETHKA U XU- — KOHTpOJIbHas paboTa
20
MUYECKOE paB- Nel
HOBECHE
7 PacTBophI 212 2 10 ;\IOKZOHTPOJ'IBHaH pabora | [IK-3 IIK- 3.1
8 MeTanist 2| - - 10 ;\IOKZOHTPOJ'IBHaH pabora | [IK-3 IIK- 3.2
9 | OcHOBHI 2J1€K- 2| - - 14 — KoHTpouspHasd padora | [[K-3 IIK- 3.1
TPOXUMUH Ne2
Pa3)1e.11 2. le/lpO}]Haﬂ BOJAa, Kak MHOTI'0OKOMIIOHEHTHBINI BO}]HbIﬁ pacTrBop
Bona, xak pac- 2| - - TIK-3 IIK- 3.1
TBOPHTEIH (CO- 6 — KOHTPOJIbHAsI paboTa
CTaB, CTPOCHHE U Ne2
CBOICTBA BOJIBI)




XuMHIeCKHe 212 2 — nucbMenHble oTueThl | [[K-3 HK.-3.1 TIK-
(baxTop! hop- 110 1a00paTOPHBIM 3.3; [IK-3.4
14 pabotawm;
MUpPOBaHUSA TPHU-
— KOHTpOJIbHas padoTa
POIHBIX BOX No2
AHanuTHyeckue 2| - - T1IK-3 I1K-3.1 K-
TOJIXOJTBI K U3Y- — KOHTpOJIbHas padoTa 3.3; [IK-3.4
YEHHUIO XUMUYe- 10 No2
CKOI'0 COCTaBa
TPUPOIHBIX BO.
NTOI'O 8 12 160

4.2. Conep:xanue pa3iesioB TUCHUILIHHBI

Pa3znen 1.Te0peT1/lqec1me OCHOBBI XMMHH IIPUPOJIHBIX BOJ
OcHOBHbBIE XUMHYECKHE MMOHATHS U 3aKOHbI XHMHH

3HayeHWe XUMHH JJIS MOJTOTOBKHM CHELMAIMCTOB 00nacTH okeaHonoruu. Ilpeamer xumum.
Xumusi, Kak 00JIacTh ecTecTBO3HaHUs. VIcTopust pa3BUTHS XUMUU. XUMHUECKHNA S3bIK (CHMBOJIBI,
dbopmyibl, ypaBHeHHS, TOHATHA). OCHOBHBIE XUMHYECKHE TOHATHSA. OCHOBHBIC 3aKOHBI XUMHU (3a-
KOH COXpPaHEHMsI MacChbl U SHEPTUH, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH 3KBUBAJIEHTOB, 3aKOH ABO-
rajpo u jp.). OCHOBHBIE KJIaCChl HEOPIraHUYECKUX BEIECTB, MX CBOMCTBA M CIIOCOOBI MOJYYCHHUS.
KucnotHo-ocHOBHOE B3auMoieicTBHe. Peakiiuu noHHOro oOMeHa.

Ilepuoanueckasi cucrema, nepuoandeckui 3axon /[.1. MenaesieeBa u CTpoeHue aroMa

Otkportue .M. MenneneeBbIM MepuogNIECcKOro 3akoHa. [IpencraBpienrue o CTpOCHUH aTomMa
no H. bopa. Teopus H. bopa. DneMeHTbl KBaHTOBO-MEXaHUYECKOIO MOAX0Ja K ONMUCAHUIO CTpoOe-
Hus atoma. KBanToBsie yncia. CTpoeHHE MHOTORJIEKTPOHHBIX aTOMOB. [Ipunnun [Taymu. [1paBuna
Xynaa u KneukoBckoro. M300paxeHne 2IeKTPOHHBIX CTPYKTYpP aTOMOB XMMHUYECKHUX JIEMEHTOB C
MTOMOIIIBIO JIEKTPOHHBIX CXEM M 3JIEKTPOHHBIX (popmyi. [lepuogndeckuii 3aKOH B CBETE MPEACTAB-
JICHHUS O CTPOCHUU atoma (TOPSIKOBBIA HOMEp, HOMEp MEepHOa, HOMEP TPYIIbI, IPUYMHA [TEPHO-
JUYECKOT0 XapaKTepa H3MEHEHUsS CBOWCTB JJEMEHTOB, IIOJIHBIE W HEIMOJIHBIE BJEKTPOHHBIC
aHaJory, S-, p-, d-, f-31eMeHThI IepHOANYECKON CUCTEMBI, SJHEPTUsl HOHU3AIMH, SHEPTHS CPOACTBA
K 9JIEKTPOHY, 3JIEKTPOOTPHIIATEIILHOCTD). 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYCCKHX dJie-
MEHTOB NEPUOAUYECKON CUCTEMBL. Pa3BUTHE NEPUOAMYECKOW CHUCTEMBI XMMHUYECKHUX DJIEMEHTOB
J.W. MeHnneneena.

OKHCIUTEbHO-BOCCTAHOBUTEIbHbIEC PeaKIul

[ToHsATHE OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakuuii (OBP). TunuuHble OKUCIUTENH, TH-
MAYHBIE BOCcCTaHOBUTENU. OKHUCINTEILHO-BOCCTAHOBHUTENIbHAS TBOMCTBEeHHOCTh. Tumnbl OBP. Ha-
npasiieHue nporekanus OBP.

XHMMHYeCKas CBA3b U CTPOCHHUE BellecTBa

[ToHsTHE XUMUYECKOH CBsI3U. THITBI XUMHUYECKOW CBs3H. MloOHHAs, KOBaJIeHTHAs (HEMOJISIpHAs],
nossipHas). [1oaspHOCTE CBSI3U M NOJSPHOCTH MOJIEKyJ. CTENeHb OKHCIIEHHS JIEMEHTOB B COENU-
HeHuu. CriocoOpl 00pa3oBaHUs KOBaJIEHTHOW cBsi3u. OOpa3oBaHME CBSI3U 3a CUET HECMAPEHHbIX
3JIEKTPOHOB. J[OHOPHO-AKLENTOPHBI MeXaHW3M oOpa3zoBaHus cBs3U. COBpEMEHHbIE IpeiCTaBie-
HUS 0 XUMHuYecKol cBsi3u. Ctpoenue Monekya. CrnocoObl MepeKphIBaHUs IEKTPOHHBIX O0JIaKOB
pu 00pa3oBaHUU KOBAJICHTHOM CBSI3U. 0- U 7-CBsA3b. HanmpaBieHHOCTh KOBaJIEHTHOH CBsi3U. [ nbpu-
nu3anust opouraneil. Merannuueckas cBsi3b. BogopoaHas cBsizb. Criibl MEXMOJIEKYJISIPHOIO B3au-
MOJIEHCTBUS U arperaTHOE COCTOSIHUE BEIIECTBA.

JHepreTHKa XUMHUYEeCKHX MPOLeCCOB

OcHOBHbIE TIOHATHS TEPMOXHUMHH U XMMHYECKON TepMOAMHAMUKH. Tepmoxumus. TernnoBoit
3pheKT XUMHUECKOM peakuuu. DK30- U 3HIAOTEpMHUYECKHE peakuuu. M3oTepmuueckue, M30X0-
pudeckue, nzodapuueckue npoueccbl. BHyTpeHHssI sHeprus cuctembl. DHTanbnus. CTaHIapTHbIE



ycnoBus. Terora o6pa3oBaHusl U SHTAIBIMSA 00pa30BaHUsl XUMUYECKUX BellecTB. TepMoxumuye-
CKHE€ ypaBHEHHUS XMMUUYECKUX peakuuil. 3akoH ['ecca u ero cinencrsus. Tepmoxumuyeckue pacue-
ThI. DJIEMEHTHl XUMHUECKONH TEPMOJAUHAMUKH. DHTPOMNUS U €€ U3MEHEHHE B XMMUYECKHUX IpoLec-
cax. CranmapTHas SHTPOIHMS ¥ SHTpONUs oOpa3oBanus BemecTB. CBOOOAHAs sHeprus (1300apHO-
M30TEPMHUYCCKUI IOoTeHIIMAN). HanpasieHne npoTekaHuss XUMUYECKIX PEaKIIn.

XyuMH4YecKasgs KHHETHKA H XHMHYECKOe paBHOBECHE

[TonstTne xumuueckoir kuHeTuku. Paza. 'oMoreHHsle U rereporeHsble peakuuu. CpenHsas u
HCTHHHAsI CKOPOCTh peakuuu. DakTopsl, BIMSAOIUE HA CKOPOCTh XUMUYECKOW peakuuu. BnusHue
IIPUPOJBI PEArMpYIOIINUX BEIIECTB. JHEPrus aKTUBALMU. BiIMsSHUE KOHLEHTpALMH pearupyrouniux
BELIECTB M JIABJICHUS Ha CKOPOCTh XMMHUYECKHX peakiuil. 3aKoH AEUCTBYIOIIMX Macc. BnusHue
TeMmIepaTypbl Ha ckopocTh peakiuu. IlpaBuno Baut-I'opda. BiusHue katanuzaTopa Ha CKOpOCTb
XUMHUYECKON peaklny. ' OMOreHHBIN U reTepOreHHbIN KaTtanu3. MexaHn3Mbpl XUMUYECKUX PEaKIUH.
IIpocTble U CIIOXKHBIE pEaKLUU.

OOpatuMble 1 HeoOpaTHMbIe peakluu. XUMHUUYecKoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO
paBHOBecus. CmeleHne xumuyeckoro pasHoBecus. [Ipunnun Jle-Illatense.

PacrBoOpsI

OO6mrasi xapakTepucTUKa PacTBOPOB W pacTtBoputenieli. OCoOOCHHOCTH PacTBOPEHHS Ta30B,
KHUIKOCTeW M TBepabIX BemiecTB. ConbBarHas (xumudeckas) Teopust pacrBopos J[.1. Menneneesa.
PactBopenue kak gusnko-xumuueckuii porecc. Boga xak pactBopurens. CTpoeHHE MOJIEKYIT BO-
nbl. CBolicTBa Boabl. CBOICTBA pacTBOPOB HEIJIEKTPOIUTOB. [laBieHue napa HajJ pacTBOPOM M Hal
pactBopuTteneM. 3akoH Payns. Temmneparypa kurnenus u 3amep3anusi pactBopoB. CienctBus 3ako-
Ha Payns. Ocmoc. Ocmotndeckoe aaBineHue pactsopa. 3akoH Baunt-I'odda. Otnnume cBoiicTs pac-
TBOPOB 3JIEKTPOJIUTOB U HEIJIEKTPOIUTOB. HemogunHeHue pacTBOPOB IEKTPOIIUTOB 3aKkoHaMm Pay-
15 u Baut-T'odda. M3oronnyeckuii koadpduuuent Bant-I'opda. CBoiicTBa pacTBOPOB 31EKTPOIIH-
TOB. Teopus anexkTponutTryeckoit aucconuanu. OCHOBHbIE N0J0KeHUsA. CTENeHb 3JeKTPOIUTHYE-
ckoil mucconmanuu. CuibHble M cina0ble 3JeKTposinThl. PaBHOBecwe maucconuanuu. KoncTtanra
AIEKTPOJIUTUYECKON Aucconranuu. 3aKoH pasBeaeHuss OctBanpaa. Jucconuamyss MHOTOOCHOBHBIX
KHUCJIOT U MHOTOKHMCIIOTHBIX OCHOBaHMM. Jlucconmanus aM(poTepHbIX JIEKTPOJIUTOB.

MeTamibl

Mertainbl. OcobeHHocTH cTpoeHUs. PU3NKO-XUMHUYECKHE U (PU3UKO-MEXaHUYECKHE CBOWCTBA
MeETaJIJIOB. XMMUYECKUE CBOWCTBA MeTailioB. [lonyueHne MeTaios.

OCHOBBI 3J1EKTPOXUMHUH

JIBOMHOM nayieKTpuYecKuil cioil. OnekTpoaHbli moTeHiuan. CTaHIApTHBIM 3JIEKTPOJHBIN
anekTpoa. CTaHIapTHBIN BOJOPOAHBIN NoTeHIuan. YpaBsHenue HepHera. ['anpBaHnueckue 3j1eMeH-
Thl. DNEKTpoJbl cpaBHEHHs. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM MoTeHuuan. OmnpenereHue Ha-
npasinenusa nporekanuss OBP. Kopposus meramnoB. Tumsl xoppo3uu. XuMHUYEcKas KOPPO3HSL.
DneKTpoxXuMHUecKas Koppo3usi. MeTo sl 60pb0ObI ¢ KOPPO3UEH METaIOB. DIEKTPOJIN3. DIEKTPO-
JIU3 pacIlIaBOB U PaCTBOPOB.

Paznen 2. Hpupozmaﬂ B0Ja, KaK MHOTOKOMIIOHEHTHBIH BOAHDII pacTrBop

Bona, kak pacrBoputesib (cocTaB, CTpOEHHE M CBOICTBa BOIbI). Bosa kKak pacTBOpHUTEIb.
Crpoenue moniekyn Bojbl. CBoiicTBa Boabl. Jluarpamma coctosiHus Bojibl. CTpyKTypa KUIKOM BO-
161 ¥ b1, [IpupoiHbIe BOHBIE PACTBOPHI.

Xumuyeckue paxkropbl GopMHUPOBAHNS NPHPOAHBIX BOJ

Jluccounanus CUIbHBIX AIEKTPOIUTOB. AKTUBHOCTh, K03(h(uimeHT aktuBHOCTH. PaBHOBecue
aucconranuy Bojbl. MloHHOe mpou3sBeaeHue Bojabl. Bogoponusiit nokaszarens (pH). [loustue o ku-
CIIOTHO-OCHOBHBIX MHJUKaTopax. Metozs! onpenenenust pH pactBopoB. Peakiiuu noHHoro oomMeHna



1 HanpasiieHue peakuuil. ['uaponus coneit. CreneHs ruIpoian3a, KOHCTaHTa rujipoiaun3a. CMemnieHue
paBHOBECHs THAPOJIM3a. 3HAYCHUE THIPOJIN3a I XapaKTepUCTUKU MPUPOAHBIX BOJ U aTMochep-
HBIX 0cCaaKoB. TpymaHOpacTBOPHMBIC AIIEKTPOJIUTHI. npousBencHue pactBopumoctu (IIP) u ero
npaktudeckoe 3HaueHue. KommiekcHble coeauHeHus. CTpyKTypa KOMIUIEKCHBIX COEIMHEHU,
KJIaccuuKanms, HOMEHKJIATypa, CBOMCTBa. Jlucconuanusi KOMIUIEKCHBIX coenuHennii. Koncranra
HecToiikocTu. OOpa3oBaHKe U pa3pylIeHUEe KOMITJIEKCHBIX HOHOB.

AHaJIMTHYECKHE MOAXO0AbI K H3YYCHHI0 XHMHYECKOI0 cOCTaBa NMpUpPoAHbIX Box. Croco-
Obl BbIpa)KEHMsI KOHLIEHTPALlUKU pacTBOpPOoB. MaccoBast 10Jis1, IPOLEHTHAsI KOHLIEHTPALMsl, MOJIbHAs
J10JIs1, MOJISIpHAsi KOHLICHTpALUs MOJIEKYJ, MOJIIpHAs KOHLEHTPALUs SKBUBAJICHTOB, MOJSIBLHOCTD,
TUTP. 3aKOH 3KBUBaJIEHTOB. OCHOBHBIE BU/Ibl KOJMYECTBEHHBIX METOAOB B aHAJIUTHUYECKONH XUMUH.
OObeMHBII aHaTH3.

Honpasz[eﬂm COACPpIKAaHUA JUCHUIIIMHBI, BBIHOCUMBIC Ha CaMOCTOATCIBbHYIO pa60Ty CTYIACH-
TOB, OIIPCACIIAIOTCA IIPCIIOAaBaATCIICM.

4.3. HpaKTuquKue 3aHATHUSA, UX COACPKAHUC

Tab6mumna 6.1.
Conepxanuie 1a00paTOPHBIX 3aHATUH ISl OUHON (POpMBbI 00ydEHHUS
Bcero uacos B ToM unciae
Ne pazpena
. 4acoB Mpak-
Ne n/n| pucuuIK- TemaTHuka 3aHATHIA .
THYECKOI
HBI
MOATOTOBKH
1 1 OCHOBHBIE KJIaCChI HEOPTAHUYE- 4
CKHX BEIICCTB
2 1 Peakiuu nonnoro ooMeHa 4 2
3 1 OCHOBHbBIE XUMHYECKHE TTOHSITHUSI U 5
3aKOHBI XUMHUHU
4 2 [lepnonnueckas cuctemMa XuMuJe- 2
CKHX AJIEMEHTOB M CTPOEHHUE aTOMa
XapakTepucTuka XUMHYECKOTO
5 2 DJIEMEHTA HAa OCHOBAHHUHU €T0 I10JI0- 4
xeHnus B [lepuoanueckoil cucreme
XUMHYECKHUX DJIIEMEHTOB
OxucnuTenpHo-
6 3 6 2
BOCCTAHOBUTEIBHBIE PEAKITUN
7 5 DHepreTUKa XUMHUYECKHUX MTPOIIeC- 2
COB
3 6 OCHOBBI XUMHYECKOH KUHETHUKH. 4
XUMHYECKOE paBHOBECUE
9 7 KonnurarusHbie cBOMCTBa pacTBO- 2
poB
PactBops! a5ekTponuToB. Peakuun
10 7 HMOHHOI0 0OMEHa B pacTBOpPax 2
3IEKTPOJIUTOB
11 9 OCHOBBI 2JIEKTPOXUMHUU. DIIEKTPO- 2
JIn3
12 11 Bopopoansiii mokazarens (pH). 2 2




Ne pasnena Bcero yacos B Tom unciie
] y 4YacoB MpakK-
Ne n/n| nucounIIN- TemaTuka 3aHsATHI pal
LI THYECKOMH
NMOJATOTOBKH
KucmoTHO-0CHOBHBIC UHIUKATOPHI
13 11 Bomopoansiii mokasatens (pH). 5 9
I'mpponus conen
14 11 KomruiekcHbie coeqmHEHUs 2 2
CrniocoObl BbIpa)KE€HUs COJIEPKaHUs
15 12 pacTBOPEHHOTO BEIIECTBA B pac- 5
TBOpE. 3aKOH SKBUBAJIEHTOB B 00b-
€MHOM aHaJIn3e
Tabmuma 6.2

Coneprxanue 1a00paTOPHBIX 3aHATUN 1J1s1 3204HON (POPMBI 00yUeHUS

Bcero uacoB B ToM uncie
Ne pazgena
. 4acoB NMpaK-
Ne /| pucuunim- Temaruka 3angaTHii .
THYECKOIi
HBI
NOArOTOBKH
1 1 Peakuuu nonHoro oomena 4 2
OKHUCIIUTENBHO-
2 3 6 2
BOCCTAHOBUTEIBHBIE PEAKITUN
3 11 Bonopoausriii nokaszarens (pH). 5 4
I'mpponwus conen

5. IlepeyeHb y4eOHO-METOAMYECKOr0 OfecrevyeHnsi CAMOCTOATEIbHOI padoThl 00y4aro-

INUXCHA MO JTUCHUIIJIMHE.

DJIeKTPOHHBIE peCcypChl, pa3pabOTaHHBIE B paMKaX TUCLHUIUIMHBI, pa3MELICHHBIC Ha CalTe
«Bpenenue B XI1B 2020» B unrepakruBHoii cucteme SAKAI PITMY (http://sakai.rshu.ru):

- KOHCIIEKTHI JICKIIHH;

- 3aHSTHUS C Pa3bACHEHUEM CIIOCOOOB PEILICHUS 3a/1ay;

-MIaMsITKa 10 TEXHUKE 0€30MaCHOCTH B XMMUYECKOH JTabopaTopui;

- METOJIMYECKUE YKa3aHUS 10 BHIIOJIHEHHIO JIA0OPaTOPHBIX padoT;

- 3a1aHUS] KOHTPOJIBHBIX PadoT;

- 3a1a4u (3aaHus) I CAMOCTOSITEIbHON paOOThI CTYICHTOB;

- CIIpaBOYHBIC MAaTEPUAIIBI.

JlocTym K 3JIEKTPOHHBIM pecypcaM OCYLIECTBIISCTCS aBTOPU30BAHHBIMH MOJIb30BATEIISIMH.
O10 TpebdyeT caMOCTOATENbHOM perucrpanuu crygeHtom Ha caiite SAKAI PITMY
(http://sakai.rshu.ru) u mocieayroUEro MOIKIIOYCHUS K CATy TUCHUILUIMHBI MPEIoiaBaTeieM 1o
ID crynenra.

6. OueHoYHbIE CpPeICTBA JUIA TEKYILIEro KOHTPOJSA yCIeBAeMOCTH M NMPOMEKYTOYHOM



http://sakai.rshu.ru)
http://sakai.rshu.ru)

aTTEeCTAllMH IO UTOIraM OCBOCHHUSA JUCIHUIIJINHBI

VYyer ycmeBaeMocTH OOydaromierocsi mo AucuuiuinHe ocymiectBisiercs mo 100-6amnbHoit
mKkaie. MakcuMalibHOE KOJIMYECTBO 0AJUIOB IO AMCHUIUIMHE 32 oauH cemectp — 100:

— MaKCHUMAaJIbHOE KOJIMYECTBO OAIIJIOB 32 BBHIMIOJHEHUE BCEX BUIOB TEKYIIIETO KOHTPOIIS — 63;

— MaKCUMAaJIbHOE KOJIMYECTBO OAJIJIOB 3a IMOCEIICHUE JICKITMOHHBIX 3aHATHH - 7,

— MaKCUMAaJIbHOE KOJIMYECTBO OAJIJIOB 3a MPOXOKICHUE MPOMEKYTOUHOU aTTectanuu — 30.

6.1. Tekyuuii KOHTPOJIb
Tunossle 3alaHuA, MCTOAWKA BBIIIOJHCHUA W KPUTCPUKU OLCHUBAHHA TCKYLICTO KOHTPOJIA

I10 pasgeiiaM JUCHUIIINHBI ITPCACTABJICHEI B q)OH,He OLCHOYHBIX CPECACTB I10 HaHHOfI JUCIUITIINHE.

6.2. [IpomMeskyTOYHAS aTTeCTAIUS

dopma MPOMEKYTOUHOU aTTECTALUHU 10 TUCIMILIMHE — 3Kk3aMeH (1 cemecTp mim 1 Kypce)
U 3K3aMeH (2 ceMecTp WIH 2 Kypc).

®dopma MpoBeICHUS IK3aMeHa!

- JUIsl O4HOM (POpMBI 00YUEHHSI - TECTUPOBAHUE;

-J71s1 3204HOM PopMBI 00yUEHHUsI - YCTHBIN OMpOcC Mo OuiieTam.

IlepeyeHb BOMPOCOB /ISt MOATOTOBKH IK3aMEHY:

IK-3

Ilepeuens BonpocoB k dk3ameny (1 cemecTp miau 1 Kypc 3a04HOr0 00yueHus):

1. IIpenmet xumuu. [lepuoauszanust UICTOPUU XUMHUH.

2. OCHOBHBIC XUMHUYECKUE TTOHATHUS. BEUIECTBO, DJIEMEHT, aTOM, MOJICKYJIa, HOH, MOJb, JKBH-
BAJICHT, OTHOCUTEJIbHbBIC aTOMHAs U MOJICKYJISIpHAsl Macca, MOJISIpHasi Macca, MOJISIPHBIH 00beM.

3. OCHOBHBIE 3aKOHBI XUMHUH. 3aKOHBI COXPAHEHHUSI MAcChl U YHEPTHU. 3aKOH IIOCTOSHCTBA CO-
cTaBa. 3aKOH 3KBUBAJIEHTOB. 3aKOH ABOraJpo, ciIeACTBUE U3 3aKOHa ABOrapo.

4. OcHOBHBIE KJIACChl HEOPraHMYECKUX BELIECTB M MX HOMEHKJIaTypa. MeTaibsl U HeMeTall-
abl. Knaccugukanus, MeTobl NOJIy4eHUsI U XUMHUYECKHE CBOMCTBA OKCHUJOB, THAPOKCHUIOB U CO-
ne.

5. Xumnueckast peakuus. CriocoObl ki1accuPUKauu XUMUYECKUX PEAKIIUH.

6. KuciioTHO-OCHOBHBIE peaKIui.

7. loHOOOMEHHBIE peaKIuy.

8. Ilepuoanueckas cucteMa XMMHUYECKUX dJIeMEeHTOB. [lepnonndeckuii 3aKoH.

9. lobopoBckue mpeacTaBieHus o crpoeHuu aroma. Teopust H. bopa.

10. DneMeHTHI KBAHTOBO-MEXaHMUECKOTO IOIX0/1a K OIMUCAHHUIO CTPOEHUs atoma. KBaHTOBBIE
qucla.

11. DneKTpoHHBIE CXEMBI U AJIEKTPOHHBIE (OPMYJIbl aTOMOB. [IpUHIIMIT MUHUMYMa SHEPTUU.
ITpunuun [Taymu. Ilpasuna Xynna u Kieukosckoro.

12. [leprnonuvecknii 3aKOH B CBETE MPEACTABICHUN O CTPOCHUHU aTOMa. DJIEKTPOHHBIC aHAJIO-
TH. S-, P-, d- 1 f-21eMeHTH NepHOANYECKOI CUCTEMBI.

13. ATOMHBIN paanyc, SHEPTUsT HOHU3AINH, SHEPTUS CPOJCTBA K DIIEKTPOHY, OTHOCHTEIbHAS
JJIEKTPOOTPHULATEIIBHOCTE aTOMA 3JIEMEHTA; 3aKOHOMEPHOCTH U3MEHEHUS TUX XAPAKTEPUCTHUK I10
IpyIIIaM U IEPUOJAM.

14. XapakTepucTKa XMMUYECKOIO 3J€MEHTa HAa OCHOBAaHUM €ro IMOJOXEHUS B MEpUOanYe-
CKOH CHCTEME XUMMUYECKHUX DJIEMEHTOB.

15. [TonsATHE XUMHUECKOU CBSA3U. THUIIBI XMMUYECKOH CBSI3H.

16. MoHHas cBsI3b.

17. KoBasieHTHas CBS3b.



18. [TonsipHOCTH CBSI3U W TMOJIIPHOCTH MOJIEKYJ. CTENneHbh OKHCICHHS DJIEMEHTa B COCIHHE-
HUU. BaleHTHOCTS.

19. Crioco6b1 00pa3oBaHusi KOBaJCHTHOU cBsi3u. OOpa3oBaHME CBSI3U 3a CUET HECIIAPEHHBIX
3JIEKTPOHOB U IOHOPHO-AaKIENTOPHBIH MEXaHU3M 00pa30BaHMsI CBA3H.

20. CriocoObI TIepeKphIBaHUS AJICKTPOHHBIX 00JIAKOB MPU 00Pa30BAHMH KOBAJICHTHOW CBSI3H.
Curma- u nu-cBs3u.

21. KoBanenTHas cBs3b. HampaBiieHHOCTh KOBaJICHTHOM CBsi3H. | mOpuan3anus opouTaei.

22. BopoposHas cBsi3b. YcioBUs 00pa3oBaHUs BOJOPOJHOM cBsi3u. CBOMCTBA BEIECTB C BO-
JIOPOJTHOM CBSI3BIO.

23. Metayuindyeckas CBs3b. XapaKTE€pHbIE CBOWCTBA METAJUIOB, OOYCIIOBIECHHbIE METAJUINYE-
CKOH CBA3BIO.

24. Tunpl KPUCTAUITMYECKUX PEIIETOK (MOHHBIC, aTOMHBIE, MOJICKYJISIPHBIC, METAJITNUYECKHE)
1 00yCIIOBJIEHHBIE MU CBOICTBA BEILIECTB.

25. Cuiibl MEXMOJIEKYIISIPHOTO B3aMMOIECHCTBHSL.

26. ArperaTHbie COCTOSIHUS BEIIECTBA.

27. IloHATHE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOMN PEaKIIHH.

28. TunuyHbIC OKUCIUTEIH U BOCCTAHOBUTEIH.

29. OKUCIANTENBHO-BOCCTAHOBUTEbHAS IBOUCTBEHHOCTb.

30. Tunsl OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

31. CocTtaBneHre ypaBHEHHUH OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIM METOJOM 3JIEK-
TPOHHOTO OajaHca.

32. HanpaBieHue NpoTeKaHusl OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

33. [Ipenmet 1 OCHOBHBIE MOHATHS TEPMOXHUMHH M XMMUYECKOH TEPMOAWHAMHKH. Tepmou-
HaMHMUYECKUE CUCTEeMBbI, uX kiaccudukanus. TepmoanHamMuueckue nmapamerpbl 1 QyHKIIMH COCTOS-
HUS CHCTEMBI.

34. TennoBo#t 3¢ dexT xumuyeckor peakuuu. [lepBoe Hauao TEPMOAMHAMUKU. DHTAJIBIIHA.
DK30- M PHAOTEpMUYECKUE Mpolecchl. Tepmoxumudeckue ypaBHeHus. CTaHaapTHas SHTaAJbIUS
oOpa3oBaHus BelecTBa. 3akoH ['ecca u cieacTBust U3 HEro. TepMOXUMHUYECKUE pacueThl.

35. DuTponus. Bropoe Havamo tepMoauHaMuKd. MI3MeHeHHe SHTPONHH NMPHU (Ha30BbIX Iepe-
XOJ[ax ¥ B XMMUYECKUX peakiusax. CTaHIapTHasi SHTPONHUS BEIIEeCTBa.

36. M300apHO-U30TepMHUYECKHil MOTeHIMaN (CBoOOaHAs YHeprus [ ndoca). TepmoauHamuye-
CKHE€ KPUTEPHUU CaMOIIPOU3BOJIBHOIO IIPOTEKAHUS XMMHYECKHUX IPOLECCOB B 3aKPBITHIX CUCTEMAX.
CBs13b 1300apHO-U30TEPMUYECKOT0 MOTEHIMANIa C KOHCTAHTOM paBHOBECHS.

37. IloHsATHE XUMUYECKON KUHETUKH.

38. ®a3a. [[loMoreHHbIe U TeTEPOTEHHBIC PEAKITUH.

39. CpenHsis U HICTUHHAS CKOPOCTb PEAKIIUU.

40. dakTopsI, BIUSIONINE HA CKOPOCTh XUMUICCKOU PEAKITUH.

41. BnusHue NpupoAbl pearupyronMx BEIIeCTB Ha CKOPOCTh PEAaKUUU. DHEPrus aKTUBALUU
MOJICKYJI. Y paBHEHUE AppeHHnyca.

42. BnusiHMe KOHLIEHTPALMU PEarupyrolux BEIIeCTB U AaBJICHHUs HA CKOPOCTh PEaKIMHU. 3a-
KOH JICMCTBYIOIIMX Macc.

43. Brniusinue temnepatypbl Ha ckopocTh peakuuu. [Ipasuno Bant-T'odda.

44. BausiHue Katajau3aTopa Ha CKOPOCTh XMMHUYECKOW peakuuu. ' OMOreHHbIN U reTeporeH-
HBII KaTaju3.

45. ObpaTumble U HEOOPAaTUMBbIE PEaKIUU.

46. Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS U €€ (PU3MUECKUI CMBICI.

47. Cmemenne xumuaeckoro papHoBecust. [Ipunmun Jle [llatense.

Ilepeuens BonmpocoB K dk3aMeny (2 ceMecTp HJIH 2 KypPC 3204HOT0 O0yYeHHS) :

1. Ilpenmet xumuu. [lepuonnzanus UCTOPUU XUMHUU.

2. OCHOBHBIC XUMUYECCKUE MMOHSATHS. BEIIESCTBO, DJIEMEHT, aTOM, MOJICKYJIa, HOH, MOJIb, SKBH-
BaJICHT, OTHOCUTEJIbHBIE aTOMHAs ¥ MOJICKYJISIpHAsI Macca, MOJISIpHAs Macca, MOJISIPHBIN 00beM.



3. 3aKOH SKBHBAJICHTOB. 3aKOH ABOTaJIpo, CIEICTBUE U3 3aKOHA ABOTaIpO.

4. OCHOBHBIE KJIacChl HEOPTaHWYECKHX BEIECTB M MX HOMEHKJIaTypa. MeTauibl U HeMeTa-
ael. Knaccudukanust, METoapl MOIYyYeHHUs] 1 XMMHYECKHE CBOMCTBA OKCHJIOB, THMJIPOKCHUIOB U CO-
Ien.

5. Xumunueckas peakuus. CriocoObl ki1accuuKalui XUMHUUYECKUX PEAKIIHM.

6. KuciioTHO-OCHOBHBIE peaKIuy.

7. NoHOOOMEHHBIE PEaKIIUH.

8. OKUCIUTENPHO-BOCCTAHOBUTENIbHBIE PEAKLIUH.

9. XapakTepucTrKa XUMHUECKOTO JIEMEHTa Ha OCHOBAHUH €T0 MOJIOKEHUS B IIEPHOAMYECKON
CHCTEME XUMHUYECKUX JIEMEHTOB.

10. [ToHsATHE XUMHYECKOW CBSI3U. THUITBI XUMUYECKOH CBSI3H.

11. KoBasieHTHas CBS3b.

12. Crioco6b1 00pa3oBaHusi KOBaJCHTHOU cBsi3u. OOpa3oBaHME CBSI3U 3a CUET HECIIAPEHHBIX
3JIEKTPOHOB U IOHOPHO-AaKIENTOPHBIH MEXaHU3M 00pa30BaHMs CBA3H.

13. HampaBiieHHOCTH KOBAJICHTHOH CBS3H. | MOpuaAM3anus aTOMHBIX OpOHUTAICH.

14. BonoponHas cBs3b. YcioBust 00pa3oBaHusi BOAOPOAHOH cBsA3u. CBoMcTBa BELIECTB C BO-
JIOPOJTHOU CBSI3BIO.

15. Mertannuueckasi cBsi3b. XapaKTEpHbIE CBOHCTBA METAJUIOB, O0YCJIOBJIEHHbIE MeTalInye-
CKOH CBA3BIO.

16. Cuibl MEXMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

17. ArperaTHble COCTOSIHUS BEILIECTBA.

18. Tunu4yHbIC OKUCIUTENN U BOCCTAHOBUTEIH.

19. OxucnuTeNbHO-BOCCTAHOBUTEIbHAS IBOHCTBEHHOCTb.

20. Tunsl OKUCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

21. CocraBneHre ypaBHEHHH OKHCIIHTEIBHO-BOCCTAHOBHUTENIBHBIX PEAKIM METOJOM 3JICK-
TPOHHOIO OajaHca.

23. OOpaTiMbIe 1 HEOOPATHUMBIE PEAKIIHH.

24. Xumnueckoe paBHoBecue. KoHcTanTa paBHOBecus U ee (usnueckuit cmpica. CMmenieHue
xumuyeckoro paBHoBecus. [Ipuanun Jle [larense.

25. Bona. ®usuyeckue cBoiCcTBa BOJbL. JlarpaMma cOCTOSIHHS BOJIbI. XUMUYECKHE CBOMCTBA
BO/Ibl. Bosia Kak pacTBOpUTENb.

26. O61as xapakTepucTuKa pacTBOPOB.

27. OCOOCHHOCTH PAaCTBOPEHUS T'a30B, KUIAKOCTCH U TBEP/IBIX BEIICCTB.

28. ConbBatHas (xumudeckas) Teopust pactBopoB J[.J. MenneneeBa. PactBopenue xak ¢u-
3UKO-XMMHYECKHI MpOoILIeCC.

29. Crioco0Obl BBIpa)KEHUS COZEp)KaHUS PACTBOPEHHOI'O BEILECTBA B PAacTBOpE. MaccoBas U
MOJIbHAs JI0JIM, MOJISIpHAsh KOHLIEHTpAIMsl MOJIEKYJ, MOJISIpHAs KOHIIEHTpAIUsl SKBUBAJIECHTOB, MO-
JsUIbHAS KOHUEHTparus. Tutp. 3aKoH S5KBUBAJIEHTOB B 00bEMHOM aHAJIU3E.

30. [laBneHre HACHIIEHHOTO TIapa PACTBOPUTEIS HAJl YACTHIM PACTBOPHUTEIEM H PACTBOPOM.
3akoH Pays.

31. Cnencrus u3 3aKoHa Paysst: TemmnepaTypbl KUTICHUS M 3aMep3aHHs paCTBOPOB.

32. Ocmoc. OcmoTHyeckoe aaBiaeHue pactBopa. 3akoH Bant-I'ogda.

33. OTimyre CBOWMCTB PacCTBOPOB DJIEKTPOJIIUTOB U HEIJIEKTPOIUTOB. HemomunHeHue pacTBo-
POB JIEKTPOIUTOB 3aKkoHaM Payns u Baut-I'odda. M3oTonnueckuit koadpdunment Bant-I'odpda.

34. Teopus osnexrponutudeckoil muccormanuu C. Appenmyca. CTemneHb JHCCOLMAINH.
CubHble U crabble AIEKTPOIUTHI.

35. PacTBOpHI cnadbix snekTponuToB. PaBHOBecwe amcconmaryu. KoHCTaHTa 3IEKTPOIUTH-
4yecKol aucconuanuu. 3akoH pazdasnenus OctBanbiaa. [lucconuanus MHOTOOCHOBHBIX KHCIOT U
MHOTOKHCJIOTHBIX OCHOBaHHH.

36. PacTBOpBI CUIIBHBIX AJIEKTPOIUTOB. Kaxymascs creneHb AUCCONMaluu. AKTUBHOCTh HO-
HOB. Koadduunent aktuBHoCTH.

37. CunbHble U cialble 3IeKTPOIUTHI. Peakinn HOHHOro 0OMeHa B pacTBOpax 3JIEKTPOJIUTOB,



HaIpaBJIEHUE MPOTEKAaHUS OOMEHHBIX PEaKIIUM.

38. DnekTposnuTHUecKas auccouuanus Boabl. MoHHOe mpousBefeHue BoJbl. BomoponHbiid
nokasarenb (pH). TloHsITHE O KHCIOTHO-OCHOBHBIX HHIUKATOPAX.

39. l'unponus coneit. Crenens rugposmza. Koncranra runponusa. CMelieHne paBHOBECHUS
TUIPOJIN3A.

40. PaBHOBecHEe «MaJIOpPACTBOPUMBII AJIEKTPOJIUT — €ro HachILleHHBIH pacTBop». [Iponssene-
HUE pacTBOPUMOCTH. CBSI3b PaCTBOPUMOCTHU U MPOU3BECHUS pACTBOPUMOCTH.

41. KommuiekcHble coequaenus. CoctaB, CTpOeHHE, CBOMCTBA.

42. PaBHOBeCHs B pacTBOpax KOMIUIEKCHBIX coenuHeHnid. KoHncTanTa Hectoiikoctu. [lomyude-
HUE U pa3pylIEHUE KOMIUIEKCHBIX COEIUHEHUH.

43. Metaubl. TlonoxeHrne METaUIOB B MEPUOIUYECKOH cucTeMe AieMeHTOB. OCOOSHHOCTH
CTPOEHUS aTOMOB MeTau1oB. O01ue Gpu3nueckue 1 XMMUYECKHe CBOMCTBA METAIJIOB.

44. DnexTpoxuMHueckue mpoueccel. [IpoBOAHMKM HEpPBOro W BTOPOro poaa. DIEKTPOJIbI,
AJIEKTPOJHBIE MPOLIECCHI, AIEKTPOAHBIN OTEHIMAII, CTAHIAPTHBIN 3JIEKTPOJHBINA TOTEHLIAAI.

45. l'anpBanmveckuii 3aemMeHT. J/1C rapBaHUYECKOTO JIEMEHTA.

46. BonopoaHblii 2IEKTPO/I.

47. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE  ANMEKTPOAbl.  OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
noreHuuansl. HanpasineHue nporekaHuss OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUM.

48. TloHsiTHE KOPPO3UU METAIIOB. THITBI KOPPO3UH METAIUIOB.

49. DnekTpoXUMHUYECcKas KOppo3us METaJuI0B. MeTo bl 3aIUThl OT KOPPO3HUHU.

50. DneKTposn3 paciIaBoB. DIIEKTPOIH3 PACTBOPOB.

IIpumepbl IK3aMeHANIMOHHBIX 33124

IlepeyeHb NpaKTHYECKUX 3aJaHUI IK3aMEHY
K-3

1 cemecTp (mim 1 Kypc 3204HOTO0 00yUeHUS):

— [IpuBenute ypaBHEHUs peakUUi KHCIOTHO-OCHOBHOI'O B3aMMOJECHCTBUS MEXAY COEIHHE-
HusMH HaTpus U azoTa(V).

—YpaBHAWUTE CXEMY OKHCIUTEIbHO-BOCCTAHOBUTEIBHOW PEAKIUU METOJO0M 3JIEKTPOHHOIO
Oananca. Ykaxute tun OBP, okucnuTens 1 BOCCTaHOBUTEIND, UX SKBUBAJICHTHI U MOJISIPHBIE MacChl
JKBUBAJICHTOB.

KMnO4+ H,0,+H>S0,—~MnSO4+0,+. ..

— Omnpenennute KOIMMYECTBO TEIJIOTH, BhIIeNstomeiicss npu cropanuun 10 1 SOy
250,+0,=250;

VYcnoBus ctangaptaeie. HeoOxonumple JaHHBIC B3ATh U3 TaOIUIIBI

2 cemecTp (MJIM 2 Kypc 3204HOT0 00y4YeHHs):

— Kakue u3 mepedyrciaeHHBIX HUXKE COJICH TOJBEpPratoTCs THIPOJIM3Y B BOJAHOM PAacCTBOPE:
a) cyabdar kamus; 0) xmopua xpoma(lll); B) cenenut kamus; r) kapOonat ammonus? Hamwmmure
yYpaBHEHHS COOTBETCTBYIOIUX PEAKIMH B HOHHOH M MOJICKYJSIPHOW (hOpMax M YKaKHTE PEaKIUIo
Cpelibl BOJHOT'O pacTBOpa Ka) 101 M3 3THX COJICH.

— DIEKTpPOHHAs CXeMa | JIEKTPOHHas (opMyria, BaIEHTHOCTb, CTENIEHb OKUCIICHHUS 2JIeMEHTa
C MOPSAIKOBBIM HOMEPOB 56

— Kyna cmectuthbest paBHOBecue oopatumoit peakiuun -  CSy+0, —CO,+S0O; (AH<O0), ec-
JIn.



1) MOBBICHUTH TEMIIEpPaTypy; 2) MOHU3UTH MAaBJICHUE; 3) YBEIWYMTH KOHIICHTPAIMIO pearu-
PYIOILIMX BEIIECTB; 4) MOHU3UTh KOHIICHTPALIUIO MPOIYKTOB; 5) BBECTH KaTaJIN3aToP.

6.3. BaJuIbHO-peTHHTOBAs CHCTEMA OLlEHNBAHUS

Tabmuma 14.
Pacnpeznenenue 6amioB no BujaaM yueOHoH paboTel 1 cemecTp 04HOro oOoyueHus
Buj yueGHoii padoThl, 32 KOTOPYIO CTABATCS 0aJJIbI BaJsibl
[Tocenienue JEKIMOHHBIX 3aHATUH PU HAJTMYUU KOHCIEKTa 0-7
WupuBuayanbHOE 33JaHUE TEKYIETo KOHTPOJs 1o TeMe «OCHOB- 0-10
HBIC XUMUYECKHE TIOHATHS U 3aKOHBI XUMHUI»!
Omnpoc 1o Teme «XuMUYecKast CB3b U CTPOCHUE MOJICKYID» 0-5
Ornpoc 1o TeMe «IHEePreTuKa XMMUYECKUX MPOLECCOB» 0-3
Onpoc no teme «XUMHUYECKasi KHHETUKAa U XMMHYECKOE paBHOBE- 0-5
cue»
KonTposnpHas pabora 1 cemectpa 0-10
JlaGopatopHas paboTa «Peakiiuy HOHHOTO 0OMeHa» 0-15
JlaboparopHas pabota «OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE PEakK- 0-15
UH»
[IpomexyTouHas aTTecTanus 0-30
UTOro 0-100

Pacripenenenne 6ayioB 1mo BugaM yaeOHOM pabOThI 2 ceMeCTp OYHOTO 00ydeHUS

Buj yueOHoil padoThl, 32 KOTOPYIO CTABATCS 0aJJIbI baJyibl
[TocenieHune JIEKUMOHHBIX 3aHATUN IPH HATMYUU KOHCIIEKTA 0-7
0-3

I/IH)II/IBI/II[yaJ'II)HOG 3aaHUC TCKYIICTO KOHTPOJIA IO TEMEC «AHanmm-
THYCCKHUEC MOAXOAbl K H3YYCHHIO XHUMHUYCCKOI'0 COCTaBa IIPHUPOAHBIX

BOJI»
WupuBuayanbHOE 3aJaHWe TEKYIIero KOHTpois mo Teme «Pac- 0-3
TBOPBI»
Omnpoc no teme «MeTauib» 0-1
Omnpoc 1o Teme «OCHOBBI NIEKTPOXUMHUN» 0-1
KonTtponpsHas padora 2 cemectpa 0-10
JlaGoparopHass pabotra «Bonoponusiii mnoxa3zarenb. KucnotHo- 0-15
OCHOBHBIC WHIMKATOPHI»
JlaGopatopHas pabota «I'uaponu3s couen» 0-15
JlabopaTtopHnast pabota «KoMIieKCHbIC COSTMHEHUS» 0-15
[IpomexyTouHas aTTecTanus 0-30
UTOro 0-100
Pacnpeznenenue 6am1oB 1o BujaM yueOHoH paboTs! 1 Kypc 3a04HOro 00yyeHHs
Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJJIbI Basibl
[Tocenienne TEKIMOHHBIX 3aHATHN TPU HAJTMYUU KOHCIICKTA 0-5
KonTponbHas padora 1 kypc 0-35
JlabopaTtopHnast pabora «Peakiiuu noHHOTO OOMEeHa» 0-15
JlaboparopHas pabota «OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE PEaK- 0-15
UH»
[IpomexyTouHas aTTecTanus 0-30




UTOI'O | 0-100

Pacnpeznenenue 6a10B o BUiaM yueOHONU pabOThl 2 ceMeCTp OYHOI0 00yUeHUs!

Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJJIbI BaJsibl
[Tocenienue JEKIMOHHBIX 3aHATUN PU HAJTMYUU KOHCIEKTa 0-5
KontponbHas padora 2 Kypc 0-35
JlaboparopHass pabora «Bomopomuslii mokazaTenb. KucmoTHo- 0-15
OCHOBHBIC WHIMKATOPHI»
JlabopaTtopHas pabora «['maposms conen» 0-15
[IpomexyTouHas aTTecTanus 0-30
UTOroO 0-100

MuHMMaJIBHOE KOJIMYECTBO OAJIOB MJIsl TOMYCKa /10 MPOMEKYTOYHOW aTTECTAllMH COCTAaB-
nsiet 40 GansioB Mpy yCIOBUH BBIMIOJIHEHHUS BCEX BHIOB TEKYIIETO KOHTPOJIS.

Tabnuua 16.
bannpHast mkana UTOrOBOM OIIEHKH Ha 9K3aMEHE C YUETOM Pe3yJIbTaTOB OCBOSHHSI TUCIIHII-
JIHBI
Ouenka BaJsibl
OTan4HO 86-100*
Xoporro 71-85*
Y I0BIIETBOPUTEITHHO 56-70*
HeynosnerBopurenpHo 0-55

B uTOroBoii oneHke pe3yJbTaT 3K3aMeHa He J0JKeH ObITh MeHee 16 6asioB

7. MeToau4eckne peKOMeHIAL UM A1 00YUAIOLIUXCS 10 OCBOCHHIO JTHCIUIIMHBI

Meroanueckue peKOMEHIallMA KO BCEM BUJAM ayAMTOPHBIX 3aHATHM, a TaKKe METOAu4Ye-
CKHE PEKOMEHJAIMU MO OpraHu3allMd CaMOCTOSTEIbHON padoThl, B TOM YHUCIIE [0 MOJArOTOBKE K
TEKYIIEMY KOHTPOJIIO ¥ TPOMEKYTOYHON aTTECTALMK IIPEICTABICHB B METOINYECKNX PEKOMEH1a-
LUAX U1 00Y4aroIUXCsl IO OCBOCHUIO TUCHUIUIMHBI «BBeieHNe B XMMHIO TPUPOTHBIX BOIY.

8. YueOHO-MeTOoAUYeCKO€e U HH(POPMAITHOHHOE 00ecTieYeHHe U CIUTIHHBI
8.1. [lepeueHb OCHOBHOM U JIOMOJHUTEIBHON YUeOHOM JINTepaTyphbl

OcHoBHasi InTEpaTypa

1. Cmenanosa E.B. Xumus:. Yuebnoe nmocodue. — CI16.: PITMY, 2014. — 156 c. Pexum noc-
tyna: http://elib.rshu.ru/files_books/pdf/rid_d5fb0ecd2alb4118b443847a8b0db8c7.pdf

2. Iunka H. JI. O6mas xumusi B 2 T | y4eOHHK Ui akagemMudeckoro Oakamnaspuata / H. JI.
I'munka ; mox penakueit B. A. Ilonkosa, A. B. babkoBa. — 19-e u3z., nepepab. u nom. — Mocksa
: UznarensctBo FOpaiit, 2016. — 729 ¢. — (bakanaBp. Akanemuyeckuii kypc). — ISBN 978-5-
9916-6445-5. — Tekctr : anekrponnsnii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/388983 (nara obpamienus: 15.06.2019).

3. Hukanopos A.M. I'napoxumus. YueOnuk 1y1st By3oB. — CI10, ['mnpomereonsnar, 2001- 444
¢ Pexxum nmocryna: http://elib.rshu.ru/files books/pdf/img-090539.pdf

4. I'unxa H. JI. 3agauu v ynpaxHeHHs 1o oOmed xumuu | yued.-mpakt. nocodue / H. JI.
I'munka ; mox pen. B. A. Ilonkosa, A. B. badkoa. — 14-¢ uzn. — M. : UzparensctBo FOpaiiT,
2018. — 236 c.  DOnexkTpoHHbIi  pecypc.  Pexum  goctyna: https://biblio-
online.ru/viewer/42CADAEOQ-F729-47F0-BD2C-9BF1FA027806/zadachi-i-uprazhneniya-po-
obschey-himii#page/1

5. Ergpumos B.1. OcHOBBI 001Iel xumun: YdeoHoe nmocodue. — M.: HULl UH®PA-M, 2015.



http://elib.rshu.ru/files_books/pdf/rid_d5fb0ecd2a1b4118b443847a8b0db8c7.pdf
http://elib.rshu.ru/files_books/pdf/img-090539.pdf

— 256 ¢. Pexxum pocryma: http://znanium.com/bookread2.php?book=469079&spec=1

0) JonosiHUTEILHAS JIUTEPATYypa:

1. Axmemos H.C. O0mas u HeopraHudeckasi XuMus. YUeOHHK A7 By30B — 4—e W3/., HCIp.
— M.: Boicm. mik., U3a. nentp «Akagemus», 2001. — 743 c.

2. Koposun H.B. OOmias Xxumusi: y4eOHHK IS BY30B 110 TEXHUUYECKUM HAIPABIICHUSM U CIIe-
muanbHOCTSAM. — 11-¢ m311., crep . — M. : Beicmas mikona, 2009 . — 557 c.

3. bapxoeckuii E.B., Tkauee C.B., Ilempywenxo JI.I'. OOmas xumus: yuded. mocobue. —
MuHck: Breimitmas IKOJIa, 2013. - 639 c. Pexum JIOCTYyTIA:
http://znanium.com/catalog/product/509204

4. lypsieuna E.I'., I'onuapose A.B. Xumusi: Kiacchl HEOPraHMYECKUX COEAMHEHUN: YueOHO-
Metonudyeckoe  mocobue. — CII6: PITMY, 2008. - 48c. Pexum  jgocryma:
http://elib.rshu.ru/files_books/pdf/img-503134941.pdf

5. Koyzoea H.H., Xaiimuna O.B. Dnekrponus. YuebHoe nocodue.-CI16.:PI'TMY, 2020 -20 ¢
Pexxum noctyna: http://elib.rshu.ru/files_books/pdf/rid_9aed4bee0f534ed6ac30444bcladdb54.pdf

8.2. Ilepeuenp pecypcoB HH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHON ceTh "MHTepHet"
1. Hudporas miatdopma Sakai: caiiT qucHMILIMHBI «BBeIcHHE B XUMHIO IPUPOIHBIX BOJI
(Beenenue B XI1B 2020)

8.3. Ilepeuenp mporpaMMHOro obecrneueHus
1.0Onepannonnsie cuctemb Windows 7,10;

8.4. [lepevyeHp MHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM

1. ChemNet: Xumndeckas nadpopmanmonHas cetb.— Pesxxum gocryma:http://www.chemnet.ru

2. WebElements: omaiiH-CipaBOYHUK XHMHYECKHX 3JEMEHTOB.— PexuM jgocrymna:
http://webelements.narod.ru.

3. Caiit npoekta «MmxeHepHblil cipaBounuk. Taomuipsr DPVA [DnekrponHslii pecypc].—
URL: https://dpva.ru/Guide/GuideChemistry/(nara oopamenus: 15.06.2021).

4. CrpaBOYHHUK CTaHJAPTHBIX 3JEKTPOJHBIX MOTEHUHUANOB mojypeakiui. CalT MHCTUTYTa
OMOTEXHOJIOTHH, TUILEBON U XUMU4eckoit nrxenepun (MabnoXum) Anraiickoro rocynapcTBeHHO-
ro TexHudeckoro yHuBepcutera umeHu W.M. TlomsynoBa [Dnekrponssiii pecypc].— URL:
https://www.chem-astu.ru/science/reference/potentials/ (nara o6pamenus: 15.04.2021).

8.5. [lepeuenp npodeccnoHaIbHbIX 0a3 TaHHBIX: HE MPETyCMOTPEHbI
9. MatepunajibHO-TeXHHYeCKoe o0ecniedeHue T CIHUITNHBI

MartepuanbHO-TEXHUYECKOE 00ecreueHre MporpaMMbl COOTBETCTBYET ACHCTBYIOIIUM CaHU-
TAPHO-TCXHUYCCKUM U IIPOTHBOIIOXKAPHBIM IIpaBUJIaM U HOpMaM U oOecrieunBaeT IMPOBCACHUC BCCX
BUJIOB MPAKTUYECKUX 3aHITHI U CAMOCTOSITENIbHOM pabOThI CTY/IEHTOB.

VY4eOHbIil mporecc obecreyeH ayauTOPUSMHU, KOMIUIEKTOM JIMIIEH3MOHHOI'O MPOrPaMMHOIO
obecneuenus, 6ubanorexkoit PITMYV.

Y4yeOHas ayauTopus IJIs1 NPOBedeHHs 3aHATHI JIEKIIMOHHOT0 THIA, CEMUHAPCKOI0 TH-
1a, rPyNnmnoBbIX U UHAUBUAYAIbHBIX KOHCYJIbTAIMH, TEKYILIET0 KOHTPOJISI U MPOMEXKYTOUHOU aTTe-
CTaIlM{, YKOMIUIEKTOBaHA CIEIUATU3UPOBAHHON MEOECIBIO.

Y4yeOHas ayAuTOPUSA IS NPOBEICHUS 3aHATHI CEMUHAPCKOI0 THIIA, TPYIIIOBBIX U UH]IU-
BHUIyaJIbHBIX KOHCYJIBTALIMHI, TEKYILET0 KOHTPOJISA ¥ IPOMEKYTOUHOM aTTeCTal[ui, YKOMILUIEKTOBaHa
CHEIHATM3UPOBAHHON MEOETBIO.

YuyeOHnas sadopaTopusi XMMHU NMPUPOIHOI Cpejl, OCHAIICHHAS CICIUAIBHON MeOeIbIo U
00opynOBaHUEM JJISl TPOBEACHUSI XUMUYECKUX MCCIICIOBAHUIA U yUECOHBIX 3aHATHI.


http://znanium.com/bookread2.php?book=469079&spec=1
http://znanium.com/catalog/product/509204
http://elib.rshu.ru/files_books/pdf/img-503134941.pdf
http://elib.rshu.ru/files_books/pdf/rid_9aed4bee0f534ed6ac30444bc1addb54.pdf
http://www.chemnet.ru
http://webelements.narod.ru
https://dpva.ru/Guide/GuideChemistry/
https://www.chem

IMomemienne A1 XpaHeHUs M MPOPUIAKTHYECKOr0 00CIYyKMBAHUS Y4eOHOro 000pya0-
BaHUSI OCHAIIIEHHO aKBAaJUCTHILISTOPOM, BBITSIKHBIMU IIKadaMu, XOJOIUIbHUKAMHU, IKapamMu AJs
XpaHEHHUsS] PEaKTHUBOB, CICIHAIBHOW MEOENbI0, W MPEeAHA3HAYEHHO ISl MPEIBAPUTEIBLHON MOITO0-
TOBKH K MPOBEACHUIO JTaOOPAaTOPHBIX PabOT MHKEHEPHBIM MEPCOHANIOM J1abopaTopun HAOOPOB XU-
MUYECKOU MOCY/IbI M PEaKTUBOB ISl IPOBEICHUS KaU€CTBEHHOTO aHAIN3a.

IHomemenne i cCaMOCTOATEIbHOM padoThl cTyAeHTOB. [loMelieHne ocHalleHo: crenua-
TU3UpOoBaHHON (yueOHOM) MeOesIbI0, KOMITBIOTEPAMU ¢ BO3MOXHOCTBIO MOAKIIOUYEHUs K cetr "UH-
TepHeT" 1 obecredeHreM JOCTYyIa B AJIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY Op-
raHu3aIuu

10.0co6enHocTH OCBOEHHMS TUCHUILUIMHBI /ISl HHBAJIHAOB M JIMI ¢ OrPaHHYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OO6ydeHne 00y4arIUXCsl ¢ OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMH 370POBbsI IIPH HEOOXO0IUMO-
CTH OCYUIECTBJISIETCS Ha OCHOBE aJallTUPOBAaHHON paboueil mporpaMMbl ¢ HCHOIb30BAHUEM CIELIH-
QJIBHBIX METOJIOB OOYYEHUS M TUIAKTUICCKUX MaTEPHUAaIOB, COCTABICHHBIX C YIETOM OCOOCHHOCTEH
NCUXO(QHU3UUECKOr0 Pa3BUTHs, HWHIAUBHUYaTbHBIX BO3MOXKHOCTEH M COCTOSHHS 370POBbS TaKUX
obyuaromuxcst (00yJaroIerocs).

[Ipu ompenenenun GopMbl NPOBEACHUS 3aHATHIA C 00YUarOIUMCI-UHBAINIOM YUUTHIBAIOT-
Csl PEKOMEHJIAINH, COJACPIKAIINecs] B MHIUBUAYAJIFHOU MpOrpaMMe peabuiInTaluy WHBAIUAA, OT-
HOCHUTEJIbHO PEKOMEHI0BaHHbIX YCIOBUHM U BUJOB TPY/a.

[Tpr HEOOXOMUMOCTH U OOYYAIOMIMXCSI U3 YHCIa WHBAIMIOB U JIUI] C OTrpaHUYCHHBIMHU
BO3MOKHOCTSIMH 37I0POBBSI CO3/Ial0TCS CIeLMalbHble padoune MecTa ¢ y4eToM HapyIIeHHbIX (yHK-
U 1 OTPAHUYCHUH KU3HEACATEIbHOCTH.

11. Bo3MOKHOCTH IPUMEHEHHUSsI 3JIEKTPOHHOI0 00YyUYeHHsI M JMCTAHIIMOHHBIX 00pa3oBa-

TeJbHBIX TEXHOJOTuH

JlMcUuIuIiHA MOYKET Pealn30BbIBATHCS C IPUMEHEHHUEM HJIEKTPOHHOIO 00yUYeHHsI M IUCTaH-
IIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJOTWA B UHTepakTHBHOH cucteme SAKAI PITMY
(http://sakai.rshu.ru).
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