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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;
INPUMEHATh TMpaBWa TEXHUKH OE30MacHOCTM M TNPOBEACHHMS  KaueCTBEHHOTO

~  XMMHMYECKOI0 aHaJlu3a IpH paboTe B XUMUYECKOM 1abopaTtopuy;
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,
MIPOTHO3UPOBAHHUS HANPABIICHUS UX IPOTEKaHUS;
HaBbIKAMHU pacyeTa XHMHUYECKMX PABHOBECHMM B TOMOTEHHBIX M TI€TEPOr€HHBIX
peakuusx;
HaBBIKAMU 3aIMCH XUMUYECKUX PEaKIfii, IPOTEKAIOIUX B reochepax;
HaBBbIKAMU Ka4Y€CTBEHHOI'0 XUMUYECKOI'O aHAJIN3a BOJHBIX PACTBOPOB;
HaBbIKAMU TMOJTOTOBKM OTYeTa MO pe3yjbTaTaM MpPOBEIEHHUs J1abopaTOPHOIrO
XUMHUYECKOTO UCCIENOBaHUS;
METO/aMU Hay4YHOT'O UCCIJIEZIOBAHUS B 00JaCTH HAyK O 3emJie.

2. MecT0 JHCHHINVIMHBI B CTPYKType OCHOBHOHl  mpodecCHOHATbHOM
o0pa3oBaTe/IbHON NPOrpaMMbl

JucuunianHa OTHOCUTCS K TUCHUILIHHAM oOs3aTenbHOM yactu broka 1. JuctuminHe
(Momynu)  OCHOBHOM  mpodeccHoHaNbHOW  00pa3oBaTenbHOM  mporpamMMel.  Moayib



«EcTtecTBeHHOHAyuyHBIH», H3ydaeTcss B 1 cemecTpe sl OCBOCHMS OOmIEenpodeccuoHaIbHbIX
KOMIIETEHIUH.

W3ydyenune aucUMIUIMHBI OasupyeTcs Ha 3HAHUAX, YMEHMAX M KOMIIETEHIIMSX,
MOJTYYSHHBIX 00yYarOIUMUCS Ha TPEABIYIIEH CTYTIeHH 00pa30BaHMsL.

Nzydaetcs napamiensHo B 1 ceMecTpe TUCHUILIMHON «I'eodusukay.

JucuumuinHa HeoOXoauMa Ut M3Y4YeHHsT TUCHUILINH «Du3nka u XuMus atMochepb»,
«Opranu3aiioHHO-METOIMYECKHE OCHOBBI METEOPOJIOTUYECKUX HAOMIOAeHU», «MeTolnsl U
CpeICTBa KOHTPOJISI 3arps3HEHUS] OKpPYKAIoUIeH Cpelbl», MOXET OBITh HWCIONb30BaHA MpPHU
BBITOJIHEHUH HAayYHO-HCCIIEA0BATENBCKOM paboThl, B MPEIAUIIIOMHON MPAaKTHKE, a TaKKe MpU
HaIMMCaHUM BBITYCKHOM KBaJIM(UKAIIMOHHON paboThl OakanaBpa.

3. [lepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00yUeHHUS
[Ipouecc n3ydenus AUCUMILIMHBI HanpaBiieH Ha GpopmupoBanue komnerenuuii: OIIK-1.

Taonuma 1. Komnerenumnu

Koxa n naumenoBanue
KOMITETEHIINH

Kox 1 HanMeHOBaHMe WHANKATOpA
JIOCTHOKEHNSI KOMITIETEHIIMHU

PesynbTaTel 00yueHus

EATCIbHOCTHU

OIIK-1 Criocoben OITK-1.1.3HaTh OCHOBHEIE 3aKOHBI, 3HaTH:
MPUMEHSTH 0a30BbIE  (TEOPHUU M KOHLETIMH B 0071aCTH OCHOBHBIE XUMHMYECKUE TIOHATHS |
BHaHUS B 00JacTH MaTeMaTuKH, GU3UKH, XUMUAHU U IPYTUX 3aKOHBI XUMHH, OCHOBHBIC ITOJIOKEHHS
MaTeMaTHYECKUX U €CTECTBEHHBIX HayK, HEOOXOIMMBIE JUIs COBPEMEHHOW TEOpUHU CTPOCHHS aToMa
€CTECTBEHHBIX HAyK  [pelleHus 3a]a4 NpoecCHOHaIbHON U TEOpUH XUMHYECKOH CBSI3H;
MpU PEIICHUN 3a/1a4  |[AE€ATEIbHOCTU ) XUMHYECKHE CBOMCTBA U TEHETHUECKYIO
rmpodeccroHanbHON B3aMMOCBSI3b ~ OCHOBHBIX  KJIaCCOB
e TEIBHOCTH OIIK-1.2. YMeTb npuMeHsTh 6a30BbIe ~ HEOPraHUYECKUX BELIECTB;
BHAHMS MaTeMaTHYECKUX U OCHOBHBIE 3aKOHOMEPHOCTH
€CTECTBEHHBIX HAYK JJIs aHaJIN3a 1 ~ MIPOTEKAHNS XUMHIECKUX TTPOIIECCOB;
[peneHust MpoQeCcCHOHANBHBIX 33/1a4, OCHOBHBIC TOHATHS U TEPMUHBI XHMUHU
BKIIFOYasi pacUeThl U HHTEPIPETAIIIO ~ TIPUPOTHOH Cpenpl;
ITAaHHBIX XMUMHYECKMH  CcOCTaB  arMocQepsl,
_ ruapochepsl U TUTOCGhEPHI;
OIIK-1.3. Bragets MeToguKaMu npaBuja MPOBEJCHUS JabOpPaTOPHBIX
MCTIOIb30BaHUsI MaTEMAaTHYECKOTO XUMHYECKHUX HCCIEeI0BAHNUM;
amnmapaTa ¥ METOJJaMH €CTECTBEHHBIX ) OCHOBHBIE TEOPUH U KOHIIETIIUU HAYK O
HayK 11 00pabOTKU IaHHBIX, 3emJie, a TAK)KE €CTECTBEHHOHAYUYHbIE U
[OCTPOCHUS MOJENEeH U NPUHATHS MaTeMaTU4ECKUE OCHOBBL.
[PEIICHII B TIPO(ECCHOHATBHOM YMeTh:

MPUMEHATh XUMHUYECKUE 3aKOHBI IS
KOJIMYECTBEHHOTO OTIHCAHUS
XUMHUYECKUX SIBJICHUMN U IPEBPALLCHUI];
Ha OCHOBaHUH Ileproguueckoro
3aKOHA ¥ CTPOEHHS 3JIEKTPOHHBIX
000JI0YeK aTOMOB MPOTHO3WPOBATH
CBOMCTBa 51 PEAKLIMOHHYIO
CIOCOOHOCTh XHUMHYECKHX 3JICMCHTOB
U UX COEIMHEHUH;

MPUMEHATh (DYHIAMCHTATBHBIC 3HAHUS
XUMUM JJI1  ONHUCAHHUSI XUMHUYECKUX

TIPOIIECCOB, MIPOTEKAIOIINX B
~ reocdepax;
TIPUMEHSATH TIpaBuIIa TEXHHUKH
Oe3omacHOCTH u MIPOBEACHUS
Ka4eCTBEHHOT0 XHMMUYECKOTO aHaln3a
npu pabote B XUMUYECKON
naboparopuu;
) HNPUMEHSTH 6azoBble 3HAHMS
€CTECTBEHHOHAYYHOTO "




Kon u nanmenosanue Ko 1 HanMeHoBaHMe HHIUKATOPA
KOMIIETEHIIUU JOCTHKEHUST KOMITIETCHIINHI

PesynbraTel 00yueHus

MaTEMaTHYCCKOI'O IMUKIIOB JJIA aHallu3a
" pCUICHU HpO(iJCCCI/IOHaJ'H)HLIX 3aJa4y.

BnqueTb:

XHUMHYECKON TEPMUHOJIOTUEH,
HaBBIKAMHA PabOTBl C XHMHYECKOU
JUTEPATypPOH, CIpaBOYHUKAMH

(PU3UKO-XMMUYECKUX BEITHIHH;
HaBBIKAMM pacyeTa JHEPreTHYECKHX
XapaKTEePUCTUK XUMHUYECKUX
HPOLIECCOB, MIPOTHO3UPOBAHHUS
HaNpaBJIECHUS UX POTCKAHMUS;
HaBBIKAMHM  pacdeTa  XUMHYECKUX
paBHOBeCcMI B TOMOIEHHBIX U
TeTEpPOTeHHBIX PEAKIIMAX;

HABBIKAMU 3aImncu XUMHYECKIX
peakuuii, npoTeKkamux B reocepax;
HaBBIKAMHU Ka4eCTBEHHOTO
XUMHUYECKOTO aHajM3a BOJTHBIX
pacTBOpOB;

HaBbIKAMM [OJTOTOBKH OTYeTa IO
pe3yJbraram MIPOBEACHUS
1a60paTOPHOTO XUMHUYECKOTO
UCCIIEJOBAHHUS;

METOJIAMH HAY4YHOTO HCCIICTIOBAHHS B
o0acTi HayK 0 3emure.

4. CTpyKTYypa U coJepKaHue TUCUUIINHBI

4.1. O0BeM TUCIIAIUINHBI

OO0BeM IUCIUIUIMHEI COCTABIAET: 3 3aUeTHBIEe enuHUIBI, 108 akageMuyecKuX 4acoB.

Tabmuma 2. O6beM TUCIMIUIMHBI IO BUIaM YYEOHBIX 3aHATHA B aKaJeMUYECKHUX Jacax

OuHas popma 00yueHuUs
OO0BEM TUCLUTUINHEI Cemectp Hroro
1 cemecTp
3a4y€THBIC eIMHULIBI 3 3
KonTakTHas paboTa 00y4Jarommxcs ¢ IpenoaaBaTeieM 37 37
(110 BUAAM ayIUTOPHBIX YU€OHBIX 3aHSATHI) — BCErO:
B TOM YHCJIC: - -
O nexuun 12 12
O  3aHATHI CEMHHAPCKOTr'O THUIIA: 24 24
O  npaKTHYECKHE 3aHATHUS - -
O naGopaTOpHBIC 3aHITHS 24 24
CamocrosrenbHas paboTta (manee — CPC) — Beero: 70,84 70,84
B TOM YHCJIC: - -
O KxypcoBas pabora - -
O KOHTpoJIbHas paboTa - -
KonTtpomis: 1,16 1,16
B TOM YHCJIC:
TEKYITUHA KOHTPOJIb YCIIEBACMOCTH 1,0 1,0
MPOME)KYTOUHAS aTTECTAIIHS 0,16 0,16
Bcero vacos: 108 108
Bu npoMexyToUHOMH aTTeCTalluu 3auer 3auer




4.2. CTpyKTypa AUCLUIIINHBI

Tabmuua 3. CTpyKTypa AMCHUIUINHBI

Buap! yueOHO#
paboTHl, B T.4U.

CaMOCTOsITEIIbHAS
pabota
CTYICHTOB, Jac. M KaTopsI
No Tema < DOpPMBI TEKYIIETO dopMupyemble HOCTISKEHUS
- JUCIHHUITIIINHBI g KOHTpOJ’IS{ KOMIICTCHIIN N v
= E KOMIICTCHIIUU
=8 g ©
[~ ! a9
2 g & ©
3
2,
=
1 cemectp
BbIIoIHEHHE JOMAIITHUX
Tena | OCHOBHLIE 3aJaHAi, Ta00PaTOPHBIX
) a00T ¥ MUCbMEHHOE
XUMHYECKUE TIIOHATHS U Ir)[ CIICTABIICHIE Pe3yILTATOB OIIK-1.1
1 | 3aKkOHBI ~ XUMHUH. THmel | 2 10 22 PEHIeHI/Ie sanau pesy ’ OIIK-1 OIIK 1.3
XUMHYCCKHUX PCAKIIHA ’
TectupoBanue.
BBIIIOIHEHHE JOMAIITHUX
3aaHui, Ta00PaTOPHBIX
Tewma 2. Ilepuonnyeckas paboT U MHCBMEHHOE
5 | cucrema, MEPUOINICCKUN ) 4 |p |mpercTaBienie pesynbTaTOB. OIK-1 OIK 1.1
3akoH J[.W. Menneneesa u Pemenue 3amay. ’
CTPOCHHEC aTOMa. TectupoBaHue.
BeImoHEeHHE JOMAIITHUX
3ajaHui, Ta00PaTOPHBIX
paboT 1 MICEMEHHOE
Tema 3. OxuCIUTEIBLHO- OIIK-1.1
MIPEACTaBICHNE PE3yILTATOB.
3 | BOCCTaHOBHTEIIbHBIC 2 4 12 ezt pesy OIIK-1 OIIK 1.3
peaxiuu Pemenue 3amay.
TectupoBaHnue.
Texymuii KOHTpoIb ycrieBaemocTd — 1,0
BeIIIOIHEHHE JOMAIITHUX
3aJaHnl, Ta00PaTOPHBIX
Tena 4. X paboT 1 MICEMEHHOE
ema 4. Xumudeckas
MpeACTaBICHUE PE3YJIbTaTOB. OIIK-1.1
4 | cBSI3b U CTPOCHUE 2 2 8 pea pesy OIIK-1
MOITEKYT Pemenue 3amay.
TectupoBanue.
BeImoIHEHHE JOMAIITHUX
3aaHui, Ta00PaTOPHBIX
a00T ¥ MUCHbMEHHOE
Tema 5. DHepreTuka P OIIK-1.1
5 2 2 8 |mpencTtaBieHHE PE3YJIBTATOB. OIIK-1

XUMHUYCCKUX IIPOIECCOB.

Pemenue 3anau.
TectupoBanue.




Bunsr yueOHoi
paboThl, B T.4U.
CaMOCTOSATENbHAS
pabota
CTY/ICHTOB, Yac. VHARKATOPbI
No Tema 5 DopMBbI TEKyIIETO Dopmupyembie OCTHOREHH
JCIIATLTHHBI |z KOHTpOIIA KOMICTCHIH |\ Mmierenuit
=l 2] ©
§| EY ©
= é g
=
1 cemectp
BeimonHenue fomManiHux
Tema 6. Xumudeckas 3a1aHni, TabopaTOPHBIX OIIK-1.1
KHHCTHKA 1 XUMIYCCKOC paboT U MUCHMEHHOE OIIK-1.2
6 gzg?lgzzig;{e}lﬁocn 2 2 8,84 |mpencraBieHUE pe3ybTaTOB. OIIK-1 OIIK 1.3
XMMHYECKHUX 3JIEMEHTOB B Pemenne sanas.
IpUPOHOIT Cpese TectupoBanue.
ITpomexxyTounast arrectamus — 0,16
HUtoro 12| 2a | 708
4
Bcero yacos: 108
4.3. ConepkaHue TeM JTUCLIUILIAHBI
Tabmuma 4. ConepkaHue TeM ITUCIUTUTMHBI
Ne TeMbI IUCHUITTNHEL Conepxanue Kommerenuus
[penmer xumun. XuMmusa, Kak o0JacTh €CTECTBO3HAHWSL.
Hcropus pa3BUTHS XUMHH. XUMHAYECKUH S3BIK (CHMBOJIBI,
Tema 1. OCHOBHEIC (dbopmyibl, ypaBHeHHs, TOHATUS). OCHOBHBIE XUMUYECKHUE
S — HOHSITHS 4 | TIOHATHSL. OCHOBHBIE 3aKOHBI XHMHH (3aKOH COXpaHEHUs OIK-1.1
1 | saxonnt —— Ty | MACCHI M OHEPIHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH OIK 13
XHMHUECKHX eaKimii 9KBUBAJIEHTOB, 3aKOH ABOTajipo U Hp'); OCHOBHBIE KJIacChI
HEOPraHWYECKHX BEIECTB, HX CBOWCTBA M  CIOCOOBI
nojy4eHuss. XUMHYECKHe peakuuu. KucioTHo-ocHOBHOE
B3aNMO/ICHCTBHE. Peaxunn HNOHHOTO oOMeHa.
OKHUCIUTEIEHO-BOCCTAHOBHUTENILHBIE PEAKIINN
Otkpeitue .M. MenzaeneeBbIM NEPUOAMYECKOTO 3aKOHA.
IIpencraBnenue o crpoenun aroma 10 H. bopa. Teopus H.
Bopa. DOnemMeHTBI KBaHTOBO-MEXaHHMYECKOTO MOAXOAA K
ONHUCaHUIO cTpoeHus aroMa. KBanrosble umcna. CtpoeHne
MHOTOXJIEKTPOHHBIX aTroMoB. Ilpunuun Ilaymu. IlpaBuiia
Xynpna u KieukoBckoro. M3o0paxkeHHe 3JIEKTPOHHBIX
CTPYKTYp aTOMOB XHMHYECKHUX D3JEMEHTOB C IIOMOIIbIO
Tema 2. [Teproanueckast QJIEKTPOHHBIX ~ CXE€M M JJIEKTPOHHBIX  (OpMyII.
5 | cuctema, NEePHOANIECKHIIA [eproanyeckuii 3aKoH B CBETE MPEJCTABICHNS O CTPOSHUU OIK 1.1
3akoH J.1. MeHnneneesa u aTroma (TIOPSIIKOBBIM HOMeEp, HOMep Iepuoja, HOMEp
CTpOEHHE aToMa. TPYIIIBI, TPUYMHA TIEPHOIMYECKOTO XapakTepa H3MEHEHUS
CBOHCTB 3JIEMEHTOB, IIOJHBIE M HEIMOJHBIE 3JIEKTPOHHBIE
aHaJloTH, §-, p-, d-, f-3JIEMEHTHl ePHOANYECKON CHCTEMEI,
SHEPrUsl WOHHW3ALWH, 3HEPTHs CPOACTBA K JICKTPOHY,
AIEKTPOOTPHIATENEHOCTE). 3aKOHOMEPHOCTH H3MEHEHHS
CBONCTB XMMHUYECKHX 3JIEMEHTOB IIEPUOJMUECKON CUCTEMBI.
Pa3Butune NEPUOANYECKON CHCTEMBI XAMHUYECKUX
anemeHToB J[.M. Menneneena.
3 Tema 3. OxucnuTensHo- OKHCIUTENBHO-BOCCTAHOBUTENIFHBIE pPEaKIMi - Haubojee OIIK 1.1
BOCCTaHOBMTEJIbHBIC PEAKIIMK | pacpOCTPAHEHHBIM THUIl peakuuid B MPHUPOJHON cpefe. OIIK 1.3

6




Temsl JUCHUITIIINHBI

Conepxanue

Komnerenuus

[lonatne  OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIHA
(OBP). Tunuuxeie OKHCITUTENH, TUIHYHbIE
BOCCTAHOBUTEIIH. OKuCINTENbHO-BOCCTAHOBUTEIbHAS
nBoiictBeHHOCTh. Tumnsl OBP. Hampasnenue nporexanus
OBP.

Tema 4. XuMmudeckas CBsI3b U
CTPOCHHUE MOJICKYJT

[Tonsitne xummuueckod cBsi3U. THUIBI XUMUYECKOW CBSI3H.
Honnas, KOBaJICHTHAsI (uenonspHas, TIOJISIpHAs ).
[MonsipHOCTE CBSI3M M MOJNAPHOCTH MoJsieKyl. CremneHb
OKHCJIEHHSI  DJIEMEHTOB B  coeauHeHnMH.  CrocoObl
oOpa3oBaHUs KOBaJIeHTHOH cBs3u. OOpa3oBaHHME CBS3U 3a
CYET HECHAPEHHBIX 3JEKTPOHOB. [[OHOPHO-aKUENTOPHBIN
MEXaHU3M obpazoBaHus CBSI3H. CoBpeMeHHbBIE
MPEACTABICHUS] 0 XUMUYeCKOW cBsi3u. CTpoeHHEe MOJIEKYII.
Crnoco0bl  nepeKpbIBaHHs 3JIEKTPOHHBIX OOJIAKOB IPH
0o0pa3oBaHUM  KOBaJICHTHOW CBS3U. O0- W  7-CBS3b.
HanpaBneHHOCTh  KOBaJICHTHOH  cBsizu. [ 'mOpuauszanms
opbOutaneil. Meramuueckass CBsi3b. BopoponHas CBs3b.
Cuitbl MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBUSL U arperaTHoe
coCTOSTHME BellecTBa. Bona, kak pacTBopHTENb (COCTaB,
CTpOEHHE ¥ CBOHCTBA BOABI).

OIIK 1.1

Tema 5. DHepreTuka
XUMHYECKHX MPOIECCOB.

OCHOBHBIC  TIOHATHSA TEPMOXUMHUH ¥  XUMHYECKOIl
TepMoAMHAMUKH.  Tepmoxumus.  TemnoBoi — addext
XUMHYECKOH peakiuu. DK30- U SHIOTCPMUUECKUE PEAKIIHH.
W3orepmuueckue, H30X0-pUYECKHUE, n3o0apuuecKue
npoleccsl. BHYTpeHHSS SHEprus CHUCTEMBI. OJHTAJIBIIUAL.
CrangaptHble ycioBusi. Teriora oOpa3oBaHUs U SHTANBITHS
00pa3oBaHUsl XUMHYECKHX BELIECTB. TepMOXHMHYE-CKUE
ypaBHEHHs XHUMHYeCKHX peakuuid. 3akoH [‘ecca u ero
cneAcTBUs.  TepMOXMMHYECKHE  pacdeThl.  DJIEMEHTHI
XMMHYECKOH TEPMOJMHAMHMKN. DHTPOINHUS U e€ U3MEHCHUE B
XMUMHUYECKHX mponeccax. CraHmapTHas SHTPONUS U
sHTponHsi oOpa3zoBaHust BemiecTB. CBoOOmHas 3SHEpPrus
(n300apHO-M30TEepMHYECKHH  TOTeHuuan). HampaeneHue
NPOTEKAaHHS XUMHYECKUX PEAKIIHHL.

OIIK 1.1

Tema 6. Xumuueckas
KHHETHKA 1 XUMHIECKOe
paBHOBecHe.
PacnpoctpaneHHOCTH
XUMHUYCCKUX DJIEMCHTOB B
TIPUPOJIHOM cpejie

[lonsitne xumuyeckol kuHeTuku. Pasza. I'omoreHHsle u
rereporeHHsle peaknuu. CpeaHss M HCTHHHAS CKOPOCTH
peakiuu. PakTophl, BIUAIONIME HA CKOPOCTh XUMHUYECKOM
peakuuu. BrusHWEe NPUPOABI PEATUPYIOUIUX BEIIECTB.
DHeprus aKTHUBaIUH. Biusuue KOHLIEHTpalun
pearupymrommx BEIIECTB W JaBJICHUS Ha CKOPOCThb
XUMUYECKHX  peakuuid. 3akoH JEeHCTBYIOIIMX  Macc.
BiusHue temmepaTypsl Ha CKOpOCTh peakuuu. [IpaBuio
Bant-I'opda. BnusHme karammzaropa Ha  CKOPOCTh
XUMHUYECKOM peakuuu. ['OMOreHHBIi M TeTepOreHHbIN
Karanu3. MexaHu3mbl XUMHYECKUX peakuuid. Ilpocteie n
CJIO’KHBIE PEAKLIUH.

OOpatuMble W HEOOpaTUMBIC peakIud. XHUMHYECKOe
paBHoBecue. KoOHCTaHTa  XMMHYECKOTO  PaBHOBECHS.
Cmemenne XxuMudeckoro paBHoBecus. [lpunnun Jle-
IHarense. IlomsaTne  «wiapk».  PacnpocrpaneHHOCTH
XUMHUYECKHUX 9JIEMEHTOB B MIPUPOTHOMN cpene.
Ieoxumudeckue KIaCCUPHUKAIMA XUMUAYECKUX 3JICMECHTOB.
Xumudecknii cocraB atrmocdepbl. XUMHYECKHIl COCTaB
THIPOCHEPHL. [loHATHE «TEOXUMHYECKUI Oapbepy.
®DaKTOpEI, ONPEIENSIONINe PACIPOCTPAHEHHOCTh U (HOPMBI
CYILIECTBOBAHUSI XMUMHUYECKHUX  JJIEMEHTOB B NPUPOAHON
cpene. BonoponHblii mokazarenb, Kak  BaKHeHIas
XapaKTepUCTHKA COCTOSIHUS IpUpOIHON cpenbl. KucnorHo-
OCHOBHbIE HMHIUKaTOpbl. Meroasl ompeneneHuss pH
pacTBOpOB (aTMochepHBIX OCAJKOB, MPHUPOJHBIX BOJA H

OIIK 1.1
OIIK-1.2
OIIK-1.3
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No TeMbl AUCTUTIITUHBI Copeprxanue

Komnerenuus

BBITSDKEK U3 TIOYB).

4.4. CoaepxaHue 3aHSATUN CEMUHAPCKOTO TUIIA

Tabmuua 5. Conepxanue 1ab0paTOPHBIX 3aHATUH

Ne TeMbI

B ToMm uncne

. Bcero 4acoB
TemaTrka 1a00paTOPHBIX 3aHATHI .
JIICLUITITHHBI 4acoB | CaMOCTOSTEILHOU
MTOJITOTOBKH
1 cemectp

1 Jlaboparoproe pa6ota Nel. OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX 4 )
BelecTB. Pemenue 3anau

1 JlabopatopHoe padota Ne 2. KucioTHO-OCHOBHOE B3aHMOJICHCTBHE. 6 4
Pemenne 3agau

1 Jlabopatopnas pabota Ne3. Peakunu nonHOro oomeHa. Pemenne 6 4
3a1a4

1 JlabopaTopHuas padota Ned. Peakniuu HOHHOTO 0OMEHa. 6 4

1 JlabopaTtoprast pabota Ne5. OcHOBHBIE XWUMHYECCKHE IOHATHS H 6 4
3aKOHbBI XMMHUH. Penienue 3amad.

> JlabopaTtopHas pabota Ne6. Ilepromgmueckas CHCTEMa XHMHUYECKHX 6 4
3JIEMEHTOB U CTPOEHHUE aToMa. Pemenue 3agay
JlabopaTopHras pabora Ne7. XapakTepuCTHKa XUMHUYECKOT'O JIEMEHTA 6

2 Ha OCHOBAaHMM €ro mnojoxeHus B llepuomuueckoii cucreme 4
XMMHYECKHX 3JIEMEHTOB. Pemenne 3ama4q

3 JlaGoparopras paGora Ne8. OKHCAUTETHLHO-BOCCTAHOBUTEIHHBIE 6 4
peakiuu. Pemenue 3agau

3 Jlabopatopnast pabora Ne9. OKHCIUTENEHO-BOCCTAHOBHUTEIBHBIE 6 4
peakuuu

4 JlabopaTtoprass pabora Nel(. Xwmmmuyeckas CBS3pb W CTpPOCHHE 6 4
BemectBa. ®azoBas quarpamma Bojbl. PereHue 3aiay.

5 Jlabopatopnast pabora Nell. OcCHOBBI XHMHYECKOW KHHETHKH. 6 4
Pemenue 3amau

6 Jlabopatopras pabora Nel2. «Bogoponnsrii mokazatens. KucimotHo- 6 4
OCHOBHBIE HHANKATOPBD).

Bcero: 70 46

5. IlepeueHb Yy4eOHO-METOAMYECKOr0 o0ecmeYeHUs] CaMOCTOSATENbHOH pPadoThI
00yYaKIIMXCS MO TUCHHIIMHE

DNeKTpOHHBIN yueOHBIN Kypc «BBeneHne B XUMUIO MPUPOJTHON cpeabl» B cucteme Sakai
[DnexTpoHHbIi pecypc]. Pexxum noctyma: http://sakai.rshu.ru:8080/portal/site/d823018d-7a7e-
4647-aca0-1dcbaebaf2f5

6. OneHOYHbBIE CPeICTBA ISl TEKYIIEr0o KOHTPOJISI YCIIeBA€MOCTH U MPOMEKYTOUHOM
ATTECTAIIMH 110 HTOTaM OCBOECHHUS JUCIHUILIHHLI
VYyeT ycrieBaeMOCTH 00y4YaroIIerocs o TUCHUTLTHHE ocyiecTBisieTcs 1o 100-0amipHoi

HIKaJic.

Tabnuma 6. Yuér ycneBaeMoCTH 00yJaronierocs mo JUCIUILUINHE

KonuuectBo
VYuer ycneBaeMocTH
GamioB
— MakcumaibHOE KOJHYECTBO 0aJIOB MO JUCIHUILIMHE 32 OJIMH CEMECTP 100
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— MaxkcuManbpHO€E KOJMYECTBO 0AIlJIOB 3a BBINOJIHEHUE BCEX BUIOB TCKYIIECIO KOHTPOJIA:

100

B TOM YHUCJIE MAaKCHMMAaJIbHOE KOJMYECTBO 0AILJIOB 3a OPOXOKIACHUC HpOMe)KyTO‘IHOfI aTTeCTanunun

20

6.1. Texymuii KOHTPOJIb

3ajanusi, METOJMKA BBHITIOJIHEHUS U KPUTEPUU OLICHMBAHUSI TEKYIIETO KOHTPOJS IO
paszuenaM JUCIUIUTMHBI IpeAcTaBieHbl B DOH/E OLIEHOYHBIX CPEICTB MO JAHHOW TUCIUILIAHE.

6.2. [IpoMexxyTo4yHas arTecTanus

[lepeuens kpuTEepUH OLIEHWBAHUS MOPGOINO U3 33JaHUN TEKYILIETO KOHTPOJIS U OTBETOB
Ha BOINPOCHI MO JIAOOpaTOpHBIM paboTam mpezacTaBieHbl B DoHIE OLIEHOYHBIX CPEACTB MO

NAHHOW OUCIUAILINHE.
dopMa NpOMEKYTOUHON aTTECTALUHU 110 JUCLMIUIMHE: 3a4ET.

®dopma NpoBeACHUS 3aUeTa: aHaJIu3 MOPTHOIHNO BHIIOIHEHHBIX 3aJaHUI TEKYLIETO

KOHTPOJIsI, OTBETHI HA BOIIPOCHI 110 JIA0OPATOPHBIM paboTam.

6.3. bamibHO-peHTHHTOBAs CUCTEMA OLICHUBAHUS

Tabnuua 7. Pactipenenenue 0anioB mo BujgaM yueOHO# paboThl

Bup yueOHo# paboThl, 32 KOTOPYIO CTaBITCS OaJLIbI Bamsl

Texyuuii KOHTPOJIb: 0-100
B TOM YHCJIC IIPOMEKYTOYHAS ATTECTALIHS 0-20
Hroro: 100

Tabmuna 7.1. Pacnipenenenue 6amuioB Mo TEKyIeMy KOHTPOJTIO

No | Bun pabot | Min | Max
1. OObs3arenpHas 4acTh
1.1 Texymmii KOHTPOJIb YCIIEBaEMOCTH MO TMPOBEpKe CHPOPMUPOBAHHOCTH 1 4
OCTaTOYHBIX 3HAHHMA
1.1.1 Tect «Ctpoenue atoma. [lepuonnyeckasi cucteMa XMUMHUECKUX 1 4
AIEMEHTOB. XUMHUYECKAs CBSI3b»
(Min — 30-49% mnpaBuinbHEIX OTBEeTOB, max -85-100% mnpaBHIbHBIX
OTBETOB)
1.2 Berinosnaenue nadbopaTopHbIX padoT Ne 1 — 3: 12 36
1.2.1 JlabopatopHas padota Nel. Peakiiuu HOHHOTO 0OMEHa.
(Min — mOArOTOBJCH OTYET MO JIaboparopHOW pabore, max — 1 4
BBITIOJIHEHA JabopaTtopHas paboTa W IMOATOTOBJIECH OTYET IO
J1a00paToOpHOi paboTe).
122 JlabopatopHast pabora Ne2. OKHCIUTEIHHO-BOCCTAHOBHUTEIBHEIC
peaxIym.
(Min — TOATOTOBJEH OTYET MO JIabopaTopHOW pabore, max -— 1 4
BBITMIOJIHEHA JTabopaTopHas paboTa W TOJTOTOBJICH OTYeT 1O
nabopaTopHoii pabore).
123 JlaGoparopras pabora Ne3. Bomopomsblii mokasarenb. KucioTHo-
OCHOBHBIE HHAUKATOPHI
(Min — TOATOTOBIEH OTYET MO JadOpaTopHOW pabore, max — 1 4
BEITNIOJIHEHA JTabopaTopHas paboTa W TOATOTOBJICH OTYeT TI0
nabopaTopHOii padote).
1.3 BrinonHnenue TUMOBBIX AoManTHUX 3aaaHuil Nelu Ne3 2 4
13.1 Homamuee 3amanue Nel «OcHOBHBIE KJlacchl HEOPraHUYECKUX
BEIIIECTBY | 4
(Min — mpencraBieHa o0Imas cxema, max — MpeacTaBieHa oOIas
cXeMa, IPUBEJCHBI IPIMEPHI U OTIPEICICHU).
133 Homantnee 3amanne Ne3 « KMCIOTHO-OCHOBHOE B3aUMOJCHCTBHEC)
(Min — KOppekTHO mpuBesieHbl He MeHee 50% XUMHUYECKUE peakinH, 1 4
max - KOPpPEKTHO IIPUBEACHBI BCE XHMHUYCCKHE PEAKINH W JIaHBI
MOSICHECHHST ).




14 TectupoBanue 1 4
1.4.1. Tect «XuMnueckasi KHHETHKA U XUMHUYECKOE pABHOBECUE» 1 4
1.4.2 TectupoBanue «BBeeHue B XUMHUIO aTMOC(EPHD» 1 4
Hroro 6aanoB o 00s3aTeIbHON YaCTH 8 40
2. BapuaruBHas (2JIEKTHBHAs) YacTh
2.1 CamMocTosaTeabpHoe TECTUPOBaAHNE 2 12
2.1.1 TectupoBanue «BBeneHnue B XMMHUI0 TuApocheps» 1 6
2.1.2 TecrupoBanue «BBeeHne B XUMUI0 JTUTOCHEPHD) 1 6
2.2 Pemenne 3anay no teme Ha J1aOOPaTOPHBIX 3aHATHSX Y JOCKH U B 11 22
ayTUTOpUN
2.2.1 OCHOBHBIE KJIACChl HEOPraHWYECKMX BelecTB. Penenne 3anau 1 2
222 KucnorHo-ocHoBHOE B3auMoeicTBue. Pemenue 3amaq 1 2
223 Peakmiu nonHoro ooMeHa. Penrenne 3amaq 1 2
224 OCHOBHBIC XHMHYECKHE TIOHATHS 1 3aKOHBI XUMHUH. Pemenue 3axaqy 1 2
2.2.5 ITepnoguieckas cucreMa XUMHYECKUX 3JIEMEHTOB U CTPOCHHE aTOMa. 1 2
Pemenue 3amau
2.2.6 XapaKTepuCcTHKa XUMHUYECKOT'0 DJIEMEHTa HA OCHOBAHHH €0 1 2
nojoxenus B llepuonnueckoil cucteMe XUMHAYECKUX 3JIEMEHTOB.
Pemenue 3agau
2.2.7 OKHUCIUTENIBHO-BOCCTAHOBUTEJIbHBIE peakiiuu. Pemenre 3amay 1 2
2.2.8 Xumuueckas CBsi3b U cTpoeHue Belectsa. das3opas quarpamma BOJBL. 1 2
Pemenue 3aaau.
229 OCHOBEI XUMHYECKOHM KMHETHKHU. Penrenue 3amau 1 2
2.2.10 Xumuyeckoe paBHoBecue. Perenue 3amay 1 2
2.2.11 XapaKkTepuCTHKA XUMHYECKOTO cOCTaBa reocdep: BOJOPOIHBII 1 2
mokaszarens (pH). Penienue 3amau
2.3 BrinosiHeHue TUIIOBBIX loMamHuX 3a1aHui Ne2, No4, No5 3 15
23.1 Homamnee 3amanue Ne2 «Heopranudeckue BeliecTBa U HX
HOMEHKJIATypa»
(Min — KOppeKTHO NpUBeIeHbI XuMudeckue Gopmyinsl He Menee 50 % 1 5
BEIIECTB, MaX - KOPPEKTHO MPUBEACHBI BCE (POPMYITBI XUMUYECKUX
BEIECTB M YKa3aHbl HA3BaHMUs BEIIECTR).
232 Jomamruee 3aganne Ned «Peakiiu HOHHOTO 0OMEHa»
(Min — KOppeKTHO TpuBeaeHbI He MeHee 40% XUMHUYCCKHX PEaKIiH, 1 5
max - KOpPEeKTHO MPHUBEICHBI BCE XMMUYIECKHUE PEaKITUH U TaHBI
TTOSICHCHWSI).
233 JomanHee 3ajJjaHue Ne5 «OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHEIC 1 5
peaxImm»
(Min — xoppekTHO npuBe/ieHbl He MeHee 40% XMMHUYECKHX PeaKIiH,
max - KOppPEeKTHO MPUBEICHBI BCE XMMUYECKHE PEAKITUH U TaHBI
MOSICHEHMS] ).
2.4 VYyacTtue B oJIMMIKAE XUMUAU 2 55
2.4.1 YYaCTHUK BHYTPHUBY30BCKOM OJIMMIIHAIBI 2 2
2.4.2 MpU3ep BHYTPUBY30BCKOH OJIMMITMAIBI 5 5
243 Y4aCTUE B MEKBY30BCKOM OJIMMITHAJIE 3 3
244 MpHU3ep MEKBY30BCKOW OJIMMITHAIBI 20 10
2.4.5 y4acTHE B HALIMOHAJIBHOMN OJMMIIMAJIC 5 5
2.4.6 MpU3ep HALMOHAIBLHON OJIMMITMAIBI 30 40
2.9 VYyacTtie B rpaHTax, KOHKYPCaX TEXHOJIOTHIECKOTO 20 60
MIPEeIIPUHIMATEIBCTBA, CTAPTANI-IIPOCKTAX U MHOE 110 TeMaM
HW3y4aeMOW TUCHHUIIMHBI(HE 0oJiee IBYX IPOCKTOR)
2.9.1 VYyactue B cTapTan-npoeKTe, CBI3aHHOM I10 TEME 20 20
U3y4aeMOU JTUCITUTIIMHON
2.9.2 VYyacTHUK AKceepalMoHHas IporpaMmMa/ rpaHTa/IpoeKT 20 20
Pocmonoaexu
293 [ToOeauTens AkcenepaldoHHas MporpamMma/ IPaHTa/IPOeKT 40 40
Pocmononexu
2.10 OOyueHne Ha MacCOBBIX OHJIAMH-KYpCax MO TeMe HM3y4aeMoi 10 60
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JIUCHHUIUIMHBI C PEIOCTABICHUEM cepTUhHUKATA
2.10.1 CBHIETENBCTBO O MPOXOKIACHUH 00bEMOM 110 36 YacoB 10 10
2.10.2 CBHICTEIHCTBO O MPOXOXKACHHH 00BEMOM 10 72 YacoB 20 20
2.10.3 CBHIETENBCTBO 0 MPOXOKACHNH 00bEMOM Ooitee 200 yacoB 30 30
2.11 OcBoeHHE JOMOJHUTEIBHOM 00pa30BaTEILHON POTrPAMMBI IO TEME 10 60
M3Yy4aeMON JIUCIUILIHHBI
2.11.1 CrpaBka 00 00yYeHHH 0 IPOXOKICHUU 00BbEMOM J10 36 YacoB 10 10
2.11.2 CrpaBka 00 00yYeHHH 0 IPOXOKICHUU 00BbEMOM J10 72 4acoB 20 20
2.11.3 CrpaBka 00 00y4YeHHH 0 IPOXOXkKACHUU 00BEMOM Ooiee 200 yacos 30 30
2.12 IIpomexxyToUHasl aTTecTalysl 10 U3y4aeMOM TUCIUILINHE 0 20
Hroro 6a/1oB 10 BAPHATUBHOW YaCTH 28 60
HToro 06asIoB 1Mo JUCIUIUIMHE 40 100

Tabmuma 7.2. KonBepranus 6ajijI0B B UTOTOBYIO OLIEHKY

OreHka Bamer
3a4yTeHo 40-100
He 3aureno 0-39

7. MGTOI[I/I‘leCKHe PEKOMCHAAINU IJIsA 06yqafonmxc;1 II0 OCBOCHHUIO AU CHUITIJIIMHBI

MCTO,[[I/ILIGCKI/IQ PCKOMCHAAIMM KO BCEM BHIAAM ayAHUTOPHBIX 3aH$ITPII>'I, a TaKXe
MCTOANYCCKUEC PEKOMCHIAANUW I10 OpraHHu3alrn CaMOCTOSITEIILHOU pa6OTI)I, B TOM 4YHUCIIC IIO
MOATOTOBKE K TEKYyIIEMy KOHTPOIIO M TPOMEXKYTOUYHOW aTTecTallud TPEJCTABICHHI B
MeTOJII/I'-IeCKI/IX PEKOMEHOAIUN IJId 06yqa}01ul/1x051 II0 OCBOCHUKO AJUCHUITIINHBI ((BBe)IeHl/Ie B
XUMHUIO TIPUPOTHON CPEIBI».

8. YueOHo-MeTOoaMYecKOe M HH(POPMALMOHHOE 00eceYeHHue TUCIHILIMHBI

8.1. IlepedyeHb OCHOBHOM U IOTIOJTHUTENIBHON yU4eOHOM IUTEPATyPHI

OcHoBHas nuTeparypa

1. Axmeros, H. C. O6mas n Heopranuueckas xumus. Yue6Hoe mocodue / H. C.
AxmetoB. — 13-e uzn.— Canxkrt-IlerepOypr : Jlanb, 2023. — 744 c.
2. I'muaka H. JI. O0mast xumust B 2 T : y4eOHHK JUTS aKaJeMUYeCKOro OakaitaBpuaTta

/ H. JI. I'nunka ; mox penakmueit B. A. Ilonkosa, A. B. babkoBa. — 19-e u3n., nepepab. u mgor.
— Mocksa : U3natensctBo HOpaiit, 2016. — 729 ¢. — Texkcer : anekrponHsiit // O5C FOpaiit
[caiiT]. — Pexxum noctyma: URL: https://biblio-online.ru/bcode/388983

3. I'eoxumus oxpyxatomeit cpeasl. Ilpaktukym. /Coct.: M.M. MancypoB. —
Cankr-Ilerepoypr: PITMY, 2022. — 48 c¢. [Tekcr] . — Pexum noctyma
http://elib.rshu.ru/files_books/pdf/rid d9bbdd17e08748f4a4e27b477{2884c7.pdf

4. Koyszosa H.U., Xaiimuna O.B. OxucnureinbHO—BOCCTaHOBUTENIbHBIE PEAKIUH.
Yyebnoe mocobue. — Cankr-Ilerepoypr: PITMY, 2022. — 48 ¢. — Pexum npoctyma:
http://elib.rshu.ru/files _books/pdf/rid 60c3774cba4d41619dc854ee5a3d8tt4.pdf

3. AmnapueB A.U., KazakoBa A.A. Xumus. COOpHUK 3a/1a4 ¥ yIpakKHEHH: y4eOHO-
Metoandeckoe nocooue. — r. HoBocubupck: Uzn-so HI'TY, 2019. — 80 c.

JononHuTenbHas qureparypa

1. Crenanosa E.B., Crenanos A.M. Xumusa. YueoHo-metoauueckoe mnocooue. — CIIO.:

PITMY, 2018. — 248 C. — Pexum JOCTyTa:
http://elib.rshu.ru/files _books/pdf/rid 7bc7184078ae4060a1a897c84e0b3b4f.pdf
2. CrenanoBa E.B. Xumusa: Yuebnoe mocooue. —  CII6.: PITMY, 2014. — 156.¢c.
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http://elib.rshu.ru/files_books/pdf/rid_d9bbdd17e08748f4a4e27b477f2884c7.pdf

Pexum pocryna:

http://elib.rshu.ru/files_books/pdf/rid d5fbOecd2alb4118b443847a8b0db8c7.pdf

3. CrenanoBa E.B. Beeaenue B xumMuto mpupoiHoii cpeapl. YuedHoe mocodue. — CII6.:
PITMY, 2006. — 123 c. — Pexum nocryna:

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

4. Anexceenko B.A., bysmakoB C.A., Ilanun M.C. 'eoxumusi okpy:Kawolenl Cpesbl:
yueb. mocobue juist By30B. — Ilepmb, 2013. — 494 c.

8.2. Ilepeuenp pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON CETH
"UnTepuer"

6. [Topran pynmamentampHOrO XUMHU4Yeckoro oopazoanus ChemNet. Xumudeckas
uHpopmanmoHHass  ceth:  Hayka, oOpa3oBanue, TexHoioruu. Pexum  mpocryma:
http://www.chemnet.ru

7. KonTpen — Xumus ans Bcex: yueOHO-MH(POPMALMOHHBINA cailiT. Pexxum goctyna:
http://kontren.narod.ru/

8. ObpazoBarenbHas miaatgopma OTkpeIToe 00pa3oBaHHe [DIEKTPOHHBIN pecypc].
Pexum noctyna: https://openedu.ru/

9. ObpazoBarenbHas miatdopma Jlekropuym [OnekTpoHHbIH pecypc]. Pexum
nocrtyna: https://www.lektorium.tv/

8.3. Ilepeuenp mporpaMMHOTO 00€CTICUCHUS

1. ®dainoBeld  apxuBaTop: 7-zip [DnekTpoHHbI pecypc]. Pexum gocryna:
https://www.7-zip.org/

2. ®aiinoBeii MeHepkep: Far-manager [DnexktponHbId pecypc]. Pexxum pocryna:
https://farmanager.com/

3. Oducupiii maker: OpenOffice [DnexkTponHbiii pecypc]. Pexum pgocryna:

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

8.4. Ilepeuenp MH(YOPMAITMOHHBIX CITPABOYHBIX CHCTEM

1. OnexkTpoHHO-0MOMMOTeyHast cuctema [uapoMereoOnnaiiH, Pexum poctyna:
http://elib.rshu.ru

2. D1eKTpOHHO-0MOIHOTEeYHAs cucTema 3HaHUYM. Pexum JocTyna:
http://znanium.com

3. HNuxenepHbiin CIIPaBOYHHUK. Tabnuisl DPVA. Pexum JIOCTyIa:
https://dpva.ru/Guide/GuideChemistry/

4. WebElements: oHnaiH-CIpaBOYHMK XMMHUYECKHX 3J€MEHTOB. Pexum poctyna:

http://webelements.narod.ru.

8.5. [lepeuens npodeccuoHanbHbIX 0a3 JaHHBIX

1. Hayunas snexkrponnast Oubnuoreka «KubepJlenunka». [DnexTpoHHBIH pecypc].
Pexxum noctyma: https://cyberleninka.ru/
2. Poccuiickuit unaexc Hayunoro uutupoBanus (PUHII) «Elibrary» [OnexkTpoHHBIiH

pecypc]. Pexxum moctyma: https://elibrary.ru/

9. MaTtepuaibHO-TEXHUYECKOE olecredeHne TUCIUINIHHBI
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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
cetru "HHrepHer" u  oOecneueHHMEM JIOCTyna B 3JEKTPOHHYIO  HMH(OPMaIMOHHO-
00pa30BaTeNIbHYI0 Cpely 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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