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1. AHHOTAIUA
K pado4eil mporpaMmme I CHUNINHbBI
b.1.5.19 Xumus
TpynoemkocTs 6 3.¢.

1.1. Ilesb ocBOEHMSI U KPATKOeE COAepP KaHue U CIUTITIHHBI

Ilenp ocBOeHUs: yriayOJeHHE WMEIONIMXCS NPEACTABICHUH W TONy4YeHUE HOBBIX 3HAHUN U
YMEHHIA B 0O0JIACTH XMMHH, 0€3 KOTOPBIX HEBO3MOXXHO PEIICHHUE COBPEMCHHBIX TCXHOJIOIMYECKHUX,
OKOJIOTHYCCKHX, CBIpBeBBIX nu BHGPFCTI/I'-ICCKI/IX HpOGJ’IGM.

Kpatkoe copepkaHue TUCIUILUIMHBI: KBAHTOBO-MEXaHUYECKAsA TCOPHUS CTPOCHUS aTOMa, OCHOBBI
TeOpI/II/I XHMH‘ICCKOﬁ CBA3U, 3HepI‘eTI/IKa XUMHUYCCKUX peaKuHﬁ, 3JICMCHTEI XI/IMHHGCKOﬁ KHUHCTHUKH U
TEPMOJIUHAMHKH, DJICKTPOXUMHUYECKHE MPOIECCHl, XHUMHS JEMEHTOB M MX COCIWHCHUH, 3JIEMEHTHI

XUMHU OPTraHUYCCKUX COGHHHCHHﬁ.

1.2. llepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHS MO JUCHUILINHE, COOTHECEHHBIX C
IUIAHHPYEMBIMH Pe3YJIbTATAMH 0CBOEHHS1 00Pa30BaTeJbHOMH MPOrpaMMbl

[Tnanupyembie pe3yabTaThl
OCBOCHUS TIPOTPAMMBI
(conmepskaHue U KOJIbI

KOMITCTCHIIHH )

HnaHpreMHe PE3yIbTaThbl O6y‘~ICHI/I${ 110 JUCHUIIIMHE

TOTOBHOCTH c
€CTECTBEHHOHAYYHBIX

MTO3ULIUI OIICHUBATh
CTPOCHHE, XUMHUYECKUH U
MHUHEPAIBHBIN COCTaB 3€MHOU
KODBI, MOp(OJIOTrHYECKHE
O0COOEHHOCTH U I'€HETHYECKHUE
THUIIBI MECTOPOKACHUI
TBEP/IbIX ITOJIC3HBIX
WCKOIIAEMbIX TMpPU PELICHUU
3a7a4 1O PALMOHAIBHOMY U

KOMIUIEKCHOMY OCBOEHHIO
T€OPECYPCHOTO  MOTEHIIMAIA
Henp (OITK-4);

CITOCOOHOCTh
JIEMOHCTPHPOBaTh  0a30BbIE
3HAHUSA B obOactu
€CTECTBEHHOHAYYHBIX
IUCUUIIIMHE Y TOTOBHOCTB
HCITIONIB30BaTh OCHOBHBIE
TTOJIOKEHUS u 3aKOHBI
MaTeMaTuKH,  (QU3UKA |

XUMHH B Tpo(eccHoHAILHON
NeATeNIbHOCTH, IPUMEHATh UX
B TEOPETHYECKUX "
HKCTIEPUMEHTAIIBHBIX
uccrenoBanusx ([TKB-9).

umems npedcmasienue; O CTPOEHUU aTOMOB M MOJIEKYJI, O BUIAX
XMMHYECKOH CBSI3U U criocobax ee o0pa3oBaHUs; 0 XUMHUYECKUX
cucTeMax (pacTBOpax, KaTaJIUTUYECKUX, JIMCTIEPCHBIX,
ANEKTPOXMMHUUECKUX cUucTeMax), ux cBoiictBax (ITKB-9);

3HamMb: XUMHUYECKYI0 TEPMHMHOJIOTUIO U I0JIb30BaThCsA €10 MpPHU
OIMCaHHUU XUMHAYECKUX SIBIICHUIA; OCHOBHBIE
CTEXHOMETPUYECKHUE 3aKOHBI, (yHIaMEHTaJlbHblE KOHCTAHTHI,
€IMHUIIBl HMX W3MEPEHHUs; OCOOCHHOCTH TPOTEKAHHS |
BO3MOXKHOCTH ~ YIIPABJICHUS XOJOM XHUMMYECKOIOo Mpolecca;
CTPOSHHE  BEImECTB B  KOHACHCHPOBAaHHOM  COCTOSIHUW,
3aBUCHUMOCTb CBOMCTB BELIECTB OT TUMA KPHUCTAJUIMYECKON
pemrerku (OITK-4, [TKB-9);

YMemb: 3alKCHIBaTh HIEKTPOHHYIO (opMyny aTtoma r000ro
AJIEMEHTA, BaJICHTHOCTH " CTETICHH OKHCIICHHS,
OXapaKkTepHU30BaTh U MPEICKa3bIBaTh CBOMCTBA 3JEMEHTa U €ro
COCIMHEHMH;, [aBaTh OOIIYIH0 XapakTepucTuky s-, p-, d-
AJIEMEHTOB, 3aKOHOMEPHOCTH U3MEHEHHSI KHCIOTHO-OCHOBHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX CBOIMCTB B Mepuojie H
TpyIIe, ONpeAeNsTh TEPMOIWHAMHYECKYIO  YCTOWYHBOCTD
BEIIIECTB, HAIIPABJICHHOCTh MPOIIECCOB, B TOM yHclie (a30BbIX, B
pa3NIMYHBIX  YCJIOBHSX; OXapaKTePU30BBIBATH yCIIOBUS
PaBHOBECHOTO COCTOSIHUSI CHCTEMBl M €ro CJIBHUIa; TNPHUBECTU
MEXaHNU3M JJIEKTPOXUMHUYECKOM M XHUMHYECKOH KOppPO3UU U
NpeUIOKUTh Haubosee 3S(P(PEeKTUBHBIE CIOCOOBI  3aIIUTHI,
TUTAHUPOBATh XUMHUYECKHE SKCIIEPHAMEHTHI JIS IPOBEPKU HAYIHBIX
runoTes3; 0000mare noxydeHusie pe3ynsTarsl (OI1K-4, [TKB-9);
enademsn: METOJIMKaMU pacyera o OCHOBHBIM
CTEXMOMETPHUYECKUM 3aKOHAM: KOJIMYECTBA BEIIECTBA, MAaccChl,
o0bema Ta3a, MOJISIPHON MacChl, MOJIIDHOW MaccChl SKBHBAJICHTA,
SJIEMEHTHOTO  COCTaBa  CIIOKHOTO  BEIECTBA; pacueTa 10
XUMHYECKUM ypaBHEHHSIM; TEIUIOBBIX 3(PQEeKTOB U CKOpocTeit
peakuuii; KOJIMYECTBEHHBIX XapaKTEPUCTUK  PacTBOPOB




AJIEKTPOJIUTOB M HE3JIEKTPOJUTOB: BUIOB KOHIEHTpauuid, pH,
TEMIEPaTypbl  KUIEHUS W 3aMep3aHusi;  KOJUYECTBEHHBIX
XapaKTepUCTUK  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  CHUCTEM,
raJlbBAHUYECKUX AJIEMEHTOB, B IPOIIECCAX AIEKTPOIIN3a,;

MPAKTUYECKUMH  HaBbIKAMH  pabOTbl € XUMHYECKUM
000py/IOBaHUEM U PEAKTHBAMH B COOTBETCTBUHM C WHCTPYKIIHEH
WIA METOJUKOW MPOBENEHHS] DSKCIIEPUMEHTa C COONIOJICHUEM
tpeboBanuii Texuuku Oe3onacuoctu (OIMK-4, [TKB-9).

1.3. MecTo AMCUUMIIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMMbl

Nunexc Haumenosanue Ceme | MHIeKCHI 1 HAUMEHOBAHUS YUYEOHBIX JUCITUTIINH
NUCHUIIINHBI CTp (MoJyneit), mpakTUK
n3yde JUTSL KOTOPBIX
HUS | Ha KOTOpbIC OMHUPAETCA | COJAEp:KaHHUE TAHHOU
coJiepKaHue JTaHHOU JUACIUATUIMHBI
JUCHUTITUHBL (MOAYJsl) | (MOJYJisl) BHICTyHAeT
Onopoi
b1.5.19 Xumus 1,2 3HAHUA, YMEHUS U b1.5.04 be3zonacHocTh
KOMITETEHIINH, JKU3HEAEATEILHOCTH
MOJTy4YCHHBIC b1.5.33 O6oramienne
00y4JaromuMucs B MOJIE3HBIX
cpenHen uckonaemsix (OI'P,
obrreoopaszoBarenbroit | I[1P) / Pearentsl u
LIKOJIE (U3UKO-XUMHYECKHE

npoueccsl (OIT)
b1.5.35 ®usunyeckas
Y KOJUTOUTHASL XUMHUSI
(OITN)

b.b.36
Cnennanuzanus
(OITN)

b1.5.37 (OI'P, IIP) /
b1.b.38 (OIIN)
I'opno-
MIPOMBIIITICHHAS
AKOJIOTHS

b1.B.06
Oprannueckasi XuMUs

(OITH)

1.4. 5SI3bIk MpenoxaBaHus: PyCCKUM.




2. O0beM TUCHMIJIMHBI B 324€THBIX eTHHULIAX ¢ YKA3aHHEM KOJIUYeCTBa aKaJeMUYeCKUX YacoB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npemnojaasareseM (110 BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYIO pa0oTy 00yUaromuxcst

Beinrcka u3 yuebnoro miana (rp. 3-C-I'Jl (OITU, OI'P, ITP)-19(6,5)):

KO,I[ W Ha3BAaHUC JUCHMIIIIMHBI I10 y‘le6HOMy IJIaHy

b.1.5.19 Xumus

Kypc n3zydyenus 1
Cemectp(bl) U3yUeHUs 1,2
dopmMa IpOMEKYTOYHON aTTeCTAlUH (3a4eT/9K3aMEH) DK3aMeH
Pacuetno-rpaduueckas pabora, ceMeCTp BBITIOJIHCHHS 2
Tpynoemkocts (B 3ET) 6 3ET
TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.: 2+214

KOHCYJIbTAITIH )

Ne 1. KourakrHas pa6ora olOyuawmuxcss ¢ | O0beM ayauTOpHOM Bru.c
npenoaasaresiem (KP), B yacax: paboTHl, MPUMEHEHHUEM
B yacax JOT unm DO, B
qacax
O6nem paboTsl (B yacax) (1.1.+1.2.+1.3.): 2+21 -
1.1. 3aHATHS JICKIIMOHHOTO THTIA (JICKIIUH) 2+4 -
1.2. 3aHaTHsi CEMMHAPCKOTO THIIA, BCETO, B T.4.: 0+8 -
- CEMUHApBI (mpakTruyeckue 3aHATHS, 0+4 -
KOJUJIOKBUYMBI U T.I1.)
- 1ab0opaTopHBIC PAOOTHI 0+4 -
- IPaAKTUKYMBI - -
1.3. KCP (kOHTpOJb C€aMOCTOSTEIBHON paboTHI, 0+9 -

HK3aMeHa B YUeOHOM IJIaHe)

Ne 2. CamocrosiTenbHast padora odyuaromuxcs (CPC) 0+184
(B yacax)
Ne 3. KosmyecTBO 4acoB Ha 3K3aMeH (IIpH HAJIUYUHU 0+9

1yKaSI)IBaCTC$I, €CJIM B aHHOTallun 06paBOBaTCJ’ILHOI7[ MporpaMMebl 10 NO3ULNU «CBGI{GHI/IH O IPUMCHCHHUHU JUCTAHIUOHHBIX

TEXHOJIOTUH 1 SJICKTPOHHOI'O O6y‘lCHI/IH)) YKa3aH OTBET «a».
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3. Coep:xaHue TMCUUILUINHBI, CTPYKTYPHPOBAaHHOE N0 TEMaM C YKa3aHHeM OTBeeHHOr0 Ha HUX
KOJIMYECTBA aKaJeMHYeCKHX YaCOB M BUI0B Y4eOHbIX 3aHATHI

3.1. Pacnipenesienre 4acoB 10 pa3jieiaM U BHAAM Y4eOHbIX 3aHATHI

Pasznen Bcero KonTtakTHas pabota, B 4acax Yacsl
4acoB — — — — CPC
o o o o
= = = =
S S S S|
o o o o o
Q) E R Q) Q) Q)
Q = =
s 8% 5|2 |3 2 | -
S 5 S E | o = = =)
= E Xl E|Q = = =
) Z m ) < ) () =
am S ¥ am o am om <
) a ol o o ) (5 &
S| EE| 2|8 |2 || 2|2
= | B E| & = 3 = 5
8| ¢8| &| & | & =S s | 3
= - = o = > = as)
~ 3) S| 9| & 3) = ) S
= < oS | . < = | X2
= S SE| 5|0 S > = | &
5| Z|E5|Z|E|Z|E 28
|2 |08 B |5 |8 |E |8 |~
Xumus Kak pasaen 2 2 - - - - - - - - -
€CTECTBO3HAHMSI.
CrexuomMeTpuyecKue
3aKOHBI XUMHH (Tema 1)
Bceeo uacos 3a 1 2 2 - - - - - - - - -
cemecmp
XuMus Kak pasaen 116 - - - - - - - - |1 9]10(CT)
€CTECTBO3HAHMSI.
CrexuomMeTpuyecKue
3aKOHBI XUMUH (Tema 1)
CrpoeHue aToma u 1 - - - - - - - 10 (CT)
HepHOIUYUECKast CUCTEMA
J.1. Menneneena (Tema 2)
XuMuveckast CBsi3b U 1 - - - - - - - 10 (CT)
CTpPOCHHE MOJIEKY (Tema 3)
O611e 3aKOHOMEPHOCTH 1 - - - - - - - 15 (CT)
XMUMHYECKHUX PeaKIuit
(Temsl 4, 5)
PactBopsbl (TeMbl 6, 7) 1 - - - - - - - 20 (CT)
OCHOBBI NIEKTPOXUMHHU - - 2 - 4 - - - 4 (JIP)
(Temer 8-11) 28 (CT)
HucnepcHble U KOJUTOUIHbBIE 5 - - - - - - - - - | 5(CT)
cructeMsl (TeMa 12)
XHUMHUsE 3JIEMEHTOB U UX 56 - - - - - - - - - | 56 (CT)
coenmHenuii (Temsl 13-20)
DIIeMEHTBI OPraHUYecKOH 16 - - - - - - - - | - |16(CT)
xuMuH (Tema 21)
TectupoBanue 4 - 2 - - - - - | -] 2T
PI'P 8 - - - - - - - - - | 8 (PI'P)
DK3aMeH 9 - - - - - - - - - 9
Bceeo uacos 3a 2 214 4 - 4 - 4 - - - 191184(9
cemecmp

IIpumeuanne: JIP — coctaBneHne oT4eToB 1O JabopaTopHbIM 3aHATHAM, [IT — moaroroBka k TectupoBanuio, PI'P —
HamMcaHue pacyeTHo-Tpaduaeckoit paboter, CT — caMocTOSATENbHOE H3YUIECHUE TEM.



3.2. Conepxanue TeM NPOrpaMMbl AU CHHUIIINHBI
Tema 1. Xumusa kak pazoen ecmecmeosnanusn. Cmexuomempuueckue 3aKOHbL XUMUU

IIpenmer m 3amaun xuMuH. XHUMUYECKUE 3HAHHMS B IMPAKTUYECKON JEATEIBHOCTH JIFOAEH.
XHUMHS B CUCTEME €CTECTBEHHBIX HAYK.

Hcropus XMMHUU: TIOUCK TIepBO3JIeMeHTa B puiiocopckux yueHusx ApesHeii ['peryn; anxumus,
SATPAXUMHUSL; OTKPBITUE TIEPBBIX XUMHYECKUX A1eMeHTOB. Tpyasl M.B. JlomonocoBa u A.JI. JlaByasbe;
3aKOH COXpaHEHHUs! MacChl BEILIECTBA; aTOMHO-MOJIEKYJISIPHOE YUCHUE U YUYEHHE O COCTaBe BEIIECTBA.
JIx. JlanbToOH: 3aKOH KpaTHBIX OTHOUICHWH, aTOMHBIM Bec. Kiaccudukamusi 3J1€MEHTOB MO HX
atoMubIM BecaM. JK. TIpycT: 3aKoH MoOCTOsHCTBA cocTasa. V.5, Beprennyc: XuMHUeckas CHMBOJIHKA,
YPaBHEHUsI XUMUYECKUX PEAKLUWW, YTOUHEHHE aTOMHBIX BecoB. [IOHATHS: aTOMHas eIMHMIIA MAacChl,
OTHOCHTEJIbHAsA AaTOMHAsl Macca 3JIEMEHTa, OTHOCUTENIbHAS MOJIEKyJIsipHas Macca Bemecrsa. JK.JIL. 'eit-
JIroccak: 3aKOH MPOCTBIX OOBEMHBIX OTHOIICHUH. A. ABOrajpo: 3aKOH ABOTaapo, YUCIO ABOTaIpoO.
[ToHsiTHE O KOMYECTBE BEIIECTBA: MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00beM Ta3oB. ['a30BbIC 3aKOHBI.
. PuxTep: NOHATHE 3KBUBAJIEHT, 3aKOH SKBUBAJIEHTOB. BajJ€HTHOCTD.

Tema 2. Cmpoenue amoma u nepuoouueckasn cucmema /.M. Menoeneesa

Atomuctuueckue runoressl Jemokpura, Y. Hetotona, JI. Jlanerona. OTKpbITHE JIEKTPOHA U
JIPYTUX dJeMEHTapHbIX YacTull. Mozens atoma 1o Y. Tomcony («M3tom B myaunre»). Mozaens atoma
no 3. Pesepdopay («Ilnmanerapuas monens»). [IpotuBopeuns B monenu D. Pezepdpopaa. OcHoBHOE
IIOJIOKEHUE KBAHTOBOW Teopuu. Mognens atoma no H. bopy. KopnyckyisipHO-BOIHOBOW Iyain3m
3JI€EMEHTapHBIX YaCTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAHUYECKUE IMPEACTABICHUS O CTPOCHUHM aTroma: SApO: COCTaB,
3apAl s7pa, aTOMHBIM BEC, NOPSAIKOBBIM HOMEpP B NEPUOJUYECKON CUCTEME, U30TOIbI; 3JIEKTPOHHAs
000J104Ka: JIEKTPOHHAS OpOUTAIIb, KBAHTOBBIE UKciia (TJIaBHOE, OpOUTAIIbHOE, MATHUTHOE, MATHUTHOE
CIIMHOBOE); 3allOJIHEHHE AJIEKTPOHHBIX ClIoeB: MpUHIMN [laynu, NpUHIUN HaWMMEHbIIEH >HEpPrHH,
npaBuiio XyHa, npasmia KieukoBckoro.

CocTosiHUE SJEKTPOHHBIX O0OJOYEK 3JIEMEHTOB U MEPHOJUYHOCTh UX CBOWMCTB: DHEPIHU
MOHU3AIINH, CPOJICTBO K JIEKTPOHY, MJIEKTPOOTPHUIATEIIBHOCTD, aTOMHBIC PAINYCHI.

Tema 3. Xumuueckasn céa3p u cmpoenue MoJ1eKy

OcHoBHbIE TOJIOKEHUSI Teopuu cTpoeHus BemecTB A.M. ByrnepoBa. CoBpeMeHHOE NOHSATHE
XUMUYECKOM CBSI3U: DHEPrusi XMMUUYECKOW CBSI3M; JJIMHA XUMHUYECKOW CBSI3U. BUIbI XUMHYECKOM
CBSI3H.

KoBanentHast cBs3b. MeTON BaJIeHTHBIX CBs3€l. XapakTEPUCTUKA BAJICHTHOW CBSI3U:
HACHIIIAEMOCTb, HAMPABIEHHOCTD, MOJISPU3YeMOCTh. [ MOpuN3anusi aTOMHBIX BAJICHTHBIX OpOUTasIeH.
MeTo MONEeKYyISpHBIX OpOuTaNiell. DIEKTPOHHBIE CTPYKTYPHI HEKOTOPBIX MOJEKYI 1o Metony MO u
ux cBoiictBa. NoHHAs CBS3b.

Meramnueckas cBs3b. MeTaibl, MPOBOAHUKHU, TOJTYIPOBOJHUKH, TUIIEKTPUKH.

Bonopoanas cBsa3s. MexmonekymnsipHbie B3auMoeicTBus (cuiabl Ban-nep-Baanbca).

KomMriekcHble coeTMHeHNs: NOH-KOMIUIEKCOOOpa30BaTelb, JTUTaHbl, BHYTPEHHSS M BHEIIHSS
chepbl, KOOPIMHAIIMOHHOE YUCI0. MOHO- U MONMUACHTaTHBIC JIMTaHIbl. HoMeHKIIaTypa KOMITJIEKCHBIX
coenuHeHuil. Knaccudukaims KOMIUIEKCHBIX coeuHeHM. J(ucconuanns KOMIUIEKCHBIX COSMHEHUN.
KoHcTaHTa yCTOMYMBOCTH KOMIUIEKCHOIO HOHA. [IpHpona XMMHYECKON CBSI3M B KOMILUIEKCHBIX
coennHeHUsX. [I[puMeHeHre KOMIUIEKCHBIX COEIMHEHUI.

ArperatHoe  cocTosiHME€  BemecTBa.  Kpucrtainmuyeckoe W amop(HOE  COCTOSIHHE.
Kpucrannuueckas pemerka. XuMU4ecKas CBsI3b B KPUCTANIMYECKUX Teax.

Tema 4. Dnemenmuvt Xumuueckoi mepmooOUHaAMUKU

Buyrtpennsis sneprus. [-il 3akoH TepMOAMHAMUKHA TPUMEHUTEIBHO K XMMHUYECKUM CHCTEMaM.
[ToHsATHSA «OHTANIBMUSN», «CTAHAAPTHAS DSHTAIBIUSY, <«OHTAJBIUS O0O0pa30BaHUM». DHEPreTUUECKHUE
3¢ (heKThl XUMUYECKUX peakiuii. TepMoXuMHuUecKue ypaBHeHHs. 3aKoH l'ecca M CleICTBUE U3 HETO.
II-ii 3aK0H TEepMOJAMHAMHKHA TPHUMEHUTEIHPHO K XUMHYECKUM cCHUCTeMaM. [lOHATHE «HTpONUI»,
«CTaHAapTHas HHTponus». HampaBieHue NpoTEKaHWs XWMHUUYECKOW pEeaKkUUHU. ODHTAIBINUUHBIA U
SHTpONUIHBIN (akTopbl. DHeprusi ['MO6ca. BnusiHue temmepaTypbl Ha HalpaBlIeHHWE MPOTEKAHUS
XUMUYECKHUX PEaKLIUM.




Tema 5. Xumuueckana Kunemuka

[lonsTHe cucTembl, BUABI XWMHYECKHX CHCTEM. ['OMOT€HHBIE M TE€TEPOTCHHBIC PEAKIMH.
CKOpOCTbh TOMOTE€HHBIX M I'€TepOreHHbIX peakuuil. DakTopbl, BIUSAIONIME Ha CKOPOCTb XUMHUYECKON
peakuu: KOHIEHTpauus (3aKoH ACHCTBYIONIMX Macc), TeMIieparypa (TeMnepaTrypHbli ko3uiment
peakuuu, npasmwiio Bant-I'odda), sneprust akrupauu. YpaBHeHHEe AppeHHyca.

Karanu3s wu katanutnueckue cucremsl. lIpumeHeHume Karanm3aTopoB B XMMHUYECKHX,
OMOJOTrNYECKUX, TEXHUUECKUX CUCTEMAX.

Xumnueckoe paBHoBecue. Koncranta xmmuueckoro paBHoBecus. IlpaBuiia cMmemeHus
xuMuueckoro paBHoBecus (npunnui Jle [llaTense-bpayna).

PaBHoBecusi B rereporeHHbIX cucrtemax. da3oBoe paBHOBecue u mpaBwio (a3 ['nbOca.
IIpencrasienus o quarpaMmax COCTOSIHUM.

Tema 6. Pacmeopubl Kak xumuyeckue cucmemul

Omnpenenenue u kiaccudukanus pactBopoB. CriocoObl BEIpaKeHUS! KOHIICHTPALUU PAaCTBOPOB.
IIpoueccsl pactBopeHus. [IoHATHS «COMBBATBI», «THAPATHI», «KPUCTALIOTHAPATH». PacTBOpHUMOCTH
BELIECTB B Pa3JIMYHBIX arperaTHbIX COCTOSIHUAX. 3aKOH pacupeneseHus. JKeTpakuus. 3akoH ['enpu u
3akoH Payns st mpeanbHbIX pactBopoB. Ocmoc. YpaBHenue Bant-T'odda mas ompeneneHus
OCMOTHYECKOI0 JaBieHus. D0ynuockonus. Kpuockomnus.

Tema 7. Pacmeopul 31eKmpoinmos

Teopus snexrponutuueckor auccounanmu C. Appenuyca u .M. Menneneesa. [lokazarenu
MIPOLIECCOB 3JIEKTPOIUTHUYECKOM JMCCOLMALMM: CTENEHb IUCCOLMAIMM, KOHCTAaHTa JUCCOLIMAIINHU,
Ka)KyIasicsl CTENEHb JUCCOLIMAllNU, aKTUBHOCTh HOHA. MloHHasl cuiia pacTBopa.

Teopus KUCIOT, OCHOBAHMI U COJIEH C TOYKU 3PEHHUS SJIEKTPOJIUTUUECKON JTUCCOLUAIUU.

PaBHOBecME ManopacTBOPUMBIM JJIEKTPOJIUT — HACBILEHHBIM pacTBOp. IIpomsBencHue
PacTBOPUMOCTHU. Y CJIOBHS BbIAJACHUS U PACTBOPEHUS OCAJKOB.

OnexTpoiauThyeckas aAucconuanus BoAbl. Bonpopoausiii  mokazatens pH. CrocoOsl
orpezeneHus: BOAOPOAHOro nokasarens. bydepHsie pacTBOpEHI.

IMupponus coneit. [lokazaTenu MpoIECCOB TUAPOIN3a (CTENEHb THUAPOIN3a M KOHCTAHTA
TUAPOIN3a), PAKTOPHI, BIUSIOUINE HA 3TH MPOLIECCHI.

Tema 8. OkucnumenvHno-60ccmanosumenbHvie NPOUECChl

Crenenp oxucieHus. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEAKIIMH M CIIOCOOBI COCTABICHUS
WX ypaBHEHUN (METOJ OJJIEKTPOHHOrO OajlaHca, METOJI HOHHO-MOJIEKYJISPHBIX TMOJYPEaKInii).
Baxxneiinme oKucnuTe I 1 BOCCTAHOBUTENH, 3HAYEHHUE B POMBIIIIIEHHOCTH U OBITY.

Tema 9. dnekmpoxumuueckue npoyeccol

XWMHUYECKHME MCTOYHUKH DIIEKTPUYECKOM dHepruu. [anpBaHuueckue »smeMeHTsl. J[C.
OnekTpoAaHble nNoTeHuuanbl. YpaBHeHue Hepacra. CraHgapTHbIE  BOAOPOJIHBIA  AJIEKTPOL.
CranaapTHBIN 3JIEKTPOAHBIA TOTeHIMAN. P HanpsyKeHuit MeTaioB.

Tema 10. Inekmponus u e2o 3aKoHbl

[TocnenoBaTenbHOCTh 3JIEKTPOAHBIX MPOLECCOB MPH 3JIEKTPOJIM3E pacijiaBa M pacTBOpa.
3axonbl Gapanes. [Ipumenenne anekTponsa.
Tema 11. Koppo3usa u 3aujuma memaniog

Bunel xoppos3un. ®@akTopsl, BAMSIONIME HA CKOPOCTh KOppo3uu. CrocoObl 3alMThl METAJIJIOB
OT KOPPO3HUH.

Tema 12. /lucnepcuovie u KonouoHwle cucmemol

JliucriepcHOE COCTOSTHUE BEIIECTBA. BUIBI AMCIIEPCHBIX CUCTEM.

Komnnonanele cucteMsl U criocoObl ux nosydyeHusi. CTpoeHne KOJUTOMIHBIX YacTULl (MULIEIT).
Onrtuyeckre M AMEKTPUYECKUE CBOMCTBA KOJTOMAOB. DaKTOpPhl yCTOWYMBOCTH KOJIJIOUJIHBIX CHUCTEM.
Koarymnsiuus. 3HaueHne KOJIJIOUTHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMAX.

Tema 13. Booopoo

Mecto Bomoponma B Ilepmommueckort cucreme J[.M. MenneneeBa. M3otonbl Bomgopona.
Crioco6bl momyueHus: Bojopoaa. Pu3MuecKkue M XUMHUYECKHe cBoiicTBa Bojopona. CoeanHeHUus
BOJZIOPO/Ia C METAJUIAMHU M HEMETAJJIAMU.



Bopna u ee crpoenue. Jluarpamma coctosiHus Bojibl. Boja B mpupose. Xumudeckue u Gpu3nko-
XUMHYECKHE CIocOoObl OYMCTKHM MpUpOoJHOW Bojbl. [lepokcua Bomopoda, MoOJydeHHE, CTPYKTypa U
cBolicTBa. [loHsATHE O BONOPOIHOM YHEPTETUKE.

Tema 14. I'anozenwi

OOmiast XapakTepUCTUKa TaJlOTEHOB: HAaXOXJEHUE B MPHPOJE, CIIOCOOBI MOTYyYCHHS,
dusznueckue U XMMHUYECKHE CBOiicTBa. [ 'ajJoreHOBOAOPOJIBI M  TaJIOTEHUIBl  METaJUIOB.
Kucnoponconepxaiue KUciaoThl raloreHoB U uxX cod. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA
raJIOTeHOB U UX coequHeHui. [IpuMeHeHne ratoreHoB U UX COSAMHEHHA.

Tema 15. Xanvkozenoi

Kucnopon. Ctpoenue mosekyinbl Kuciaopoaa. [lonyuyenne u XxumMudeckre cBOWCTBa KUCIOPOAA.
O30H, CTpO€HHE MOJEKYJIbl, IIOJIYYEHUE U NPUMEHEHHE O030HA. buosornueckas poib Kuciaopona U
030HA B KUBBIX CUCTEMAX.

Cepa. Xumnueckue cBoicTBa cepbl. CoenuMHEHHUs cepbl C BOJAOPOJOM M KHUCIOPOIOM.
Haxoxnenue cepsl B mnpupojne. [lomydenue cepbl. dusznyeckue CBOWCTBA Cepbl. AJUIOTPOIHBIE
Mo IU(DHUKAIINH CEPBI.

CepoBonopon u cepoBopopoaHas kuciora. CynabGuibsl, UX pacTBOPUMOCTb B BOJE U
B3aMMOJIEHCTBHE C MUHEPATIbHBIMU KHCIOTAMHU.

Oxcupl cepbl U COOTBETCTBYIOLIME UM KHCIOPOACOepkKaIIue KUCIOTh. KICIOTHO-OCHOBHBIE
U OKHUCIUTEJIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA CEPHUCTOW M cepHOM KucaoT. Coiau CepHHUCTON u
CEpPHOM KHUCIIOT.

XUMHUYECKUE CBOMCTBA CEJIEHA, TEIUTYPAa U KX COCITMHEHUN.

Tema 16. Inemenmut zpynnwl azoma

CpaBHuTENIbHAS XapaKTEPUCTUKA COEAMHEHUM 3JIEMEHTOB TPYIIIIbI a30Ta U UX TOKCUYHOCTb.

Azor. Ilonmyuenuwe, ¢u3nyeckue M XHUMHYECKHME CBOiicTBa a3ora. CoeguHEeHHs] a30Ta ¢
MeTaJljIaMH (HUTPUJIbI): UX MOJIY4EHHE U CBOICTBA.

AMMUaK: TPOMBIIIJICHHBIA CHHTE3, (PU3MYeCKHMe U XUMUYECKHE CBOWCTBA, MPUMEHEHHE.
PaBHOBecusi B BOHOM pacTBOpe aMMuaka. TepMuyeckoe pa3ioxKeHHe Coeid aMMOHMSL.

Oxcupl a30Ta: CTPOCHHUE MOJIEKYII, TOJyYeHUE U XUMUYECKHE CBONCTBA.

Azotucras kucimotra W ee  cold  (HUTPUTHI). OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC
XapaKTEPUCTUKU ITUX COCAUHEHHMN.

A3zotHag kuciota. [TonydeHne B IpOMBIIUIEHHOCTH. XUMUYECKHE CBOMCTBA a30THOM KHUCIIOTHI.
IIpuMeHeHne a30THON KHUCIIOTBI U €€ COJIEH.

®ochop. AmnorponHsie Moaupukanuu ¢ocdopa. IlomydeHue W XUMHUUYECKHE CBOMCTBA
docdopa. Coenunenus pochopa ¢ meramutamu 1 Hemetauiamu. Dochun u Gochuasl, UX MonydeHue,
B3auMojieiicTBue ¢ Bojou. Oxcuabl Gocdopa u dochopconepxamme kuciotel. Comu pocdopHoit
KHCJIOTBI U UX XUMHUYECKHE CBOMCTBA.

Mpbiubsk, cypbMa, BUCMYT. VX COETMHEHHSI C BOJIOPOJAOM M KHUCIOPOJIOM.

Tema 17. Inemenmut zpynnul y2nepooa

VYrnepong u ero amorponHble Moaudukanuu. buonornueckas poisb yriepoga. Kpyrosopor
yIJeposa B IPUPOJIE.

Heopranuueckue coenunenus yriepona. Kapouasl meramioB. Okcuasl yriepona. YTosbHas
KHCJIOTA U €€ COJIN.

Coenunenus yriepojaa ¢ rajioreHamu, cepor u azotom. Kapbamua. Cepoyrinepoa. [luanusr.
KapOoHussl MeTamios.

Kpemumnii. Coenunenust kpemuwusi. Cwanbl. [amorenuasr kpemuus. Cunmunuasl. Okcua
KpeMHus. KpeMHHEBbIE KUCIIOTHI U UX COJIU. [ Maponn3 CUIIMKaToB.

Cunuxkarens. CuankoHsl ¥ cuiiokcanbl. CoennHeHust KpeMHUs B mpupoe. CTeksia u CUTaJUIbL.

Kepamuxka. [TonsTue o BKylnux mMatepuanax.

Kpatkas xapaktepucTuka XUMUYECKUX CBOMCTB reépMaHHUs, 0JI0Ba, CBUHIIA U UX COETMHEHUH.

IIpumeHeHne coeMHEHUH yriepoja, KpeMHUs, TepMaHus, 0JI0Ba U CBUHIIA.

Tema 18. Inemenmot nepeoii u 6mopoil zpynn
[[lenounsle MeTaIBI, HAXOXKJAEHUE B MPHUPOAE M IMOJNy4YeHHE. Baxuellue coequHEHUs



HIEJIOYHBIX METAJUIOB: OKCHJIbI, TUJIPOKCUABI, IEPOKCUABL. [IpuMeHeHne MIeOYHBIX METAIOB U UX
COCTUHEHUN.

bepunnuii. Oxcua U rTUIpOKCH]T OepUILINs, UX NIOJyYEHUE U CBOMCTBA.

[IlenouyHo3emenbHbIE METaUIbl W MarHui. [lonmydeHue, XMMHYECKHME CBOMCTBA OKCHJIOB,
TUPOKCHUIOB U COJIEH MarHus, Kablus U 6apust. JKecTKOCTh BOJIBI M CITIOCOOBI €€ YCTPaHCHHUSI.

Tema 19. Inemenmul cpynnut 60pa

Xumuueckue cBorcTBa Oopa. CoenuHeHHst 00opa ¢ KHCIOPOAOM, BOJAOPOJOM M TaJOTCHAMHU.
Haxoxnenue 6opa B mpupoze. [lonmydaenne 6opa. Kapoopansl. CoenuHenus: 6opa ¢ a3otoMm. bopHbie
KHUCTIOTHI 1 UX cond. [IprMeHenne coequHeHuit bopa.

Haxoxnenue amtomunust B npupoge. [loayueHue alroMuHUSA UM €r0 XMMHUYECKHE CBOMCTBA.
CoenuHeHUs QIIOMUHUSA C KHUCIOPOJAOM U rainoreHamMu. OKCUA W THAPOKCHUI AIOMUHUS, HUX
XUMUYECKHE CBOHCTBA. AMGOTEpHBIH XapaKTep COCIWHCHHMHA alfOMUHUS AJTOMHHATHL. [ uaponus
coseii amomuHus. CIUiaBbl aJIIOMUHUSA C JpPYrUMU MeTauiamu. [lpuMeHeHue allloMUHUS U €ro
COCTUHEHUN.

Tema 20. Xumusa d-anemenmoe

[Tonoxenue d-anementoB B [lepuonnueckoit cucreme .M. MenneneeBa. OcOOEHHOCTH XUMUH
d-anemenToB. XUMHUUYECKUE CBOMCcTBA d-3JIEMEHTOB Ha IPUMEpE Xpoma, kejie3a u Meaud. KuciorHo-
OCHOBHBIE CBOWMCTBA OKCHIOB M THJIPOKCHUIOB ITHX 3J€MEHTOB. KOMIIJIEKCHbIE COEIMHEHUS XpOoMa,
Kere3a U Meau. 3aKOHOMEPHOCTH U3MEHEHHUS! XUMUYECKUX CBOMCTB d-37IEMEHTOB M MX COCIMHEHUI B
rpyImmnax.

Tema 21. Dnemenmol op2anuuecKo Xxumuu

[Ipeamer oprannueckoi xumuu. Teopust xumuueckoro crpoenus A.M. bytieposa. U3omepus.
VYrneBonopoasl. ['omonoruueckwe psabl  yriieBoaopojoB. DyHKIMOHAIBbHBIE  POU3BOIHBIC
yraeBonopoaoB. Knaccudukaius 1 HOMEHKIATypa OpraHu4ecKuX COeIMHEHUN.

Haxoxnenune oprannueckux coeauHeHuit B mnpupoae. Hedrs u ee mepepabotka.
Bo3o6HOBNsSIeMbIe MCTOYHUKHM OpraHUYECKHX coequHeHuil. OCHOBHBIE KIIACCHI OpPraHUYECKHX
coenuHeHuil. [IpenenbHbie U HeMpeIeIbHbIC YTIECBOAOPOIbI: aJIKaHbl, aJIKeHbI, aJTKUHbL. [{ukinnueckue
YTJIEBOJOPOBI. ApomaTtuyeckue YTJI€BOJOPO/BbI. I'eTeponukinnueckue COEIMHEHMUSI.
["anorennpousBoHble  yrieBoaopoJoB. Kucinoponaconepkaime MpOU3BOJIHBIE  YIJIEBOJOPO/IOB:
CrupThl, (EHOINBI, ambACTUABI, KETOHBI, KapOOHOBBIE KHUCIOTHL. A30TCOJEpKalINe POU3BOTHBIC
YTJIEBOJOPOJOB: HUTPOCOCIUHEHHS, aMUHBI. [lofTyueHrne U XMMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
OpraHWYECKUX coeIMHEeHH. OpraHndyecKre MoJIMMEpPHbIE MaTepHAIIbI.

3.3. ®opMBbI M MeTObI NPOBE/ICHNUS 3AHATHI, IPUMeHsieMble Y4eOHbIe TeXHOJIOTHU

B nponecce npenogaBaHus JUCUMILIUHBI UCIIONIB3YIOTCS TPAJULIMOHHBIE TEXHOJIOT MU HapsLy C
AKTUBHBIMHU M HHTEPAKTUBHBIMU TEXHOJIOTUSIMH.

Huckyccuonnvie memoov: ¢ NPUMEHEHHEM JIEKIMHA B (opMare 3JIEKTPOHHBIX IpPEe3eHTalUl
MOTYT OBITh peaJM30BaHbl B BHUJE JHajora YYaCTHUKOB WJIM TPYNI YYaCTHHKOB, IPYHNIOBOMH
JUCKYCCHH.

Paboma 6 manvix epynnax na nabopamopusix 3ansamusx MO3BOJISET Pa3BUTh YMEHHE paboTaTh
B KOMaHJle, IUIAaHMpOBaThb M J€JIaTh BBIBOABl Ha OCHOBAaHMM IPOU3BEICHHBIX JEHCTBHI, T.€.
3aKJIaJIbIBAET OCHOBBI HAay4HO-HUCCIIEJIOBATENIbCKOM paboThl B JalbHeHmed mpodeccuoHambHON
JeSITEIbHOCTH.



4. Mlepevennb y4eGHO-METOAHYECKOT0 00eceueHHs: JJIsl CAMOCTOATEILHON PadoThI?
o0yyarommxcsi Mo JMCHHUIJIMHE

Conep:xanue CPC
Ne HammenoBanue pasnena Bun CPC Tpymo- DOpMBI I METOABI
(TeMBbl) UCIUIUINHBI €MKOCTb (B KOHTPOJIS
yacax)

1 XuMus Kak paszen CamocTosTeNbHOe N3yYeHUE TEM 10 CocraBnieHne KOHCIIEKTa C
€CTECTBO3HAHMSI. (Breayn. CPC) nocieayomen
CrexroMeTpuIecKue MIPOBEPKOH, BHIMOJIHEHHE
3aKOHbI XUMUH (Tema 1) PI'P

CaMocToATeNbHOE U3YUYECHUE TEM 10 CocraBiieHHe KOHCIIEKTa C
CrtpoeHue aToMa u .
(Breayn. CPC) MOCIETYOICH
MEepHOANYIECKas CHCTEMA N
MIPOBEPKOH, BBITIOJTHEHHE
J.. Menpaeneesa (Tema 2)
PI'P
CamocToATebHOE U3yYSHHE TEM 10 CocraBieHHe KOHCIIEKTA C
Xumuueckas CBs3b U o
(sreayn. CPC) TocTIe Ty Foeit
CTPOCHHE MOJIEKYI (TeMa N
3) MIPOBEPKOH, BBITIOJTHEHHE
PI'P
CamocTosTeNnbHOE N3yYCHUE TEM 15 CocraBneHne KOHCIIEKTA C
O01mue 3aKOHOMEPHOCTH .
" (sreayn. CPC) ToCTIe Iy FOTIEeH
XUMHYCCKUX pCaKlIun -
(tembi 4, 5) NIPOBEPKOH, BBLINIOJIHEHUE
’ PI'P
PacTBOpE! (TEMEI 6, 7) CamocTosATeNbHOE U3yUeHHE TeEM 20 CocTaBieHHEe KOHCIIEKTa C
(Bueayn. CPC) nocieayromen
IIPOBEPKOM, BBIIIOJIHEHUE
PI'P
OCHOBBI MEKTPOXUMUHI CocTaBieHne 0TYETOB IO 4 IIpoBepka 0T4ETOB 1O
(tembr 8-11) nmabopaTtopHbM 3aHATISIM (ayn. CPC) 71a00paTOPHBIM 3aHATHIM
CamocTosTeNnsHOE N3yYCHUE TEM 28 CocraBneHne KOHCIIEKTA C
(sreayn. CPC) ToCTIe Ty FoTIeH
MIPOBEPKOH, BHITIOJTHECHHE
PI'P

2 JucnepcHsle u CamocTosTeNnsHOE H3yYeHUE TEM 5 CocraBneHne KOHCIIEKTA C
KOJUTOMTHBIE CUCTEMBI (Bueayn. CPC) nocneayomen
(Tema 12) IIPOBEPKOM, BBIIIOJIHEHUE

PI'P

3 CaMOCTOSATEIbHOE U3yUCHHE TEM 56 CocraBjieHHE KOHCIIEKTa C
XuUMUS 3JIEMEHTOB U UX (sreayn. CPC) HOCIeNYIoIeH
coemuHeHu# (Temsr 13-20) IIPOBEPKOH, BBINTOJIHEHHE

PI'P

6 DJeMEeHTBI OpraHuYeCcKOi CamocTosTensHOe H3yYeHnEe TeM 16 CocraBneHne KOHCIIEKTa C

xumuH (Tema 21) (sreayn. CPC) TTOCTIe Iy FOTIEH
MIPOBEPKOH, BHITIOJIHEHHE
PI'P

8 OcHOBBI 00111€# XMMUHT IToaroroBka K TECTHPOBAHUIO (BHEAY. 2 TectupoBanne
(temspr 1-11) CPC)

9 Tewmsr 1-21 Hanmcanue PT'P (Breayn. CPC) 8 IIposepka PI'P
Bcero wacos 3a 2 cemectp 184

Pabora Ha 1a00paTOPHBIX 3aHATHAX

OIIBITOB

B nepron ocBoeHUS AUCHUIUINHBI CTYACHTHI IOCEHIAI0T JIaOOpaTOpHBIE 3aHATHS, I/ie pa00TaI0T
B MaJbIX TIpyNNax, CaMOCTOSTENBHO MW3Yy4arOT JOINOJHUTEIBHBIM TEOPETUYECKUM Marepuan K
71a00paTOPHBIM 3aHATUAM. TeopeThudeckasl 4acTh paboOThl BKIIOYAET KOHCIIEKTHUPOBAHHUE MPOBEACHUS
00s3aTeNIbHBIM ~ MIPUBEJICHUEM OOBSCHEHUH

BO Bpems J1abopaTopHOro

3aHATUA C

HaOJIFOJJTaEMBIX SIBIICHU, BBIBOJIOB, (POPMYIT pEaKITUH.

2 CamocrosTensHas paGoTa CTyJCHTa MOXXET OBITh BHEAYAWTOPHOH (BBIMOJHSACTCS CTYISHTOM CAMOCTOSTENBHO 0e3 ydacTus
HperojaBaTeNs — HallpuMep, ITOrOTOBKA KOHCIEKTOB, BEIMOTHEHHE MICHMEHHBIX Pa0oT U 1Ip.) ¥ ayAUTOPHOH (BBITOTHSAETCS CTYICHTOM

B ayJUTOPHUH CaMOCTOSITENIHHO IO PyKOBOACTBOM IIPETIOAABATEINs — HAPUMEP, Ta00paTOpHAs WIIM MpaKTHIecKast paboTa).
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Kpurepusimu  orneHku paboThl Ha  J1aDOpaTOPHBIX  3aHATHSAX  SABJISETCA:  BIAJICHUE
TEOPETUYECKUMHU IOJIOKEHUSIMM 110 TEM€, BBINOJIHEHHE MPaKTHYECKUX 3a/JaHuil, 3HaHUe
TEPMUHOJIOTMH, HAIMYNE YPABHEHUHN PEaKIUH OIBITOB.

[Ipu BBINONHEHUH J1IAOOPATOPHOI'O MPAKTHKYMa MCIIOJB3YIOTCS CIEAYIOLIME METOAMYECKUE
pa3paboTKu:
3aitniea H.B. JlaGopaTopHbIii mpakTUKyM 110 o011eit xumuu. — Tomck, 2006.

MaxkcuManbHbI Oalll, KOTOPBI CTYAEHT MOXXET HaOpaTh Ha JlabopaTopHOM 3aHsATHH, — 4
Oasna.

CaMmocrosiTe1bHasi padoTa CTYAEHTOB BKJIIOYAET NPOpabOTKy KOHCIIEKTOB JIEKIHMH, 00s3aTeIbHON U
JIOTIOJTHUTEILHON yueOHOM JHUTepaTypsl B COOTBETCTBUH C conepkaHueM TeMbl. OCHOBHOH (hopMoii
nposepku CPC sBisiercsa mpoBepka 3HaHMK B XOAE TECTHUPOBAaHUSA M Ha DK3aMEHE, a TaKkKe IIpH
pewenuu 3ana4 PI'P.

Kputepusimu 11 OLEHKH pe3yJbTaTOB BHEAYAUTOPHOW CaMOCTOSITENBbHON pabOThl CTyAEHTa
ABJISIFOTCA:

- YPOBEHb OCBOEHHsI YU€OHOI'0 MaTepuana;

- YMEHHUE UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS IIPU BBIIIOJIHEHUH NTPAKTHYECKUX 3a/1a4;

- c(hOpPMHUPOBAHHOCTH OOIICYUCOHBIX YMEHUIA;

- 00OCHOBAHHOCTD U YETKOCTh M3JI0KECHHUS OTBETA.

PacyeTrHo-rpaduueckas padoTa BKIO4aeT 22 3a1aHusI.

Tpebosanus k pabome. NpU PELICHUN PACUETHBIX 337a4 B 00sA3aTEIBLHOM IOPSJIKE PEKOMEHIYETCS
yKa3bIBaTh (POPMYIIbI, IO KOTOPHIM MPOBOJATCS PACUETHI, @ TAKXKE JeNaTh CChUIKY Ha HCIOJIb3yeMble
3aKOHBI. Pemenne 3a1a4y oCyIIecTBISCTCS ¢ HCIob30BaHueM ydeOHoro nocodust Lllumanosuy HU.JL.
XuMHA: MeTOAMYeCKHe YKA3aHH s, IPOrpaMMa, pellieHie THIIOBBIX 32/1a4, IPOrPaMMHPOBAHHbIE
BOIPOCHI /ISl CAMONPOBEPKH M KOHTPOJIbHbIE 3aJaHMS ISl CTY/IeHTOB-3204YHUKOB UHKEHEPHO-
TeXHHYECKHX (HeXMMHYeCKHX) crenuajibHocTeil By30B. — M.: Boicmasa mkonaa, 2003. Beidop
BapruaHTa OCYHICCTBIIACTCA B COOTBETCTBUU C HOMCPOM 3a4E€THOU KHIDKKH CTyACHTa (I[Be IIOCJIICIHUC
U psl HOMEpa COOTBETCTBYIOT HOMEPY BapUaHTa).

Kpurepun ouenku PI'P:
- IPABWJIBHOCTD BBIIIOJIHEHHSI PACYETHOTO 3aJaHUs;
- HAJINYME CChUIOK Ha 3aKOHBI U ()OPMYIIBI;
- IIOJIHOTA M Ka4€CTBO OTBETA HAa BOIIPOCHI TEOPETUIECKOIO XapaKTepa.

| mpaBUIIBHO pelIeHHAas 3a/1a4a OLleHUBaeTcs B 1 Ga.

TecTupoBaHue sBIsSETCS OCHOBHOW MTPOMEXYTOUHOM MPOBEPOUYHOM paboTOil 1O KypCy.

[Tpu mOArOTOBKE K TECTUPOBAHUIO MCIIOIB3YIOTCS CIIEIYIOLNE METOJUUECKUE pa3pabOTKH:
ITorynsesa M.A. KOHTpOJIBHO-U3MEPUTENBHBIE MaTepuaibl MO JAUCHUIUIMHE «XuMuUsA». Paszmeinsl
«O061mas XuMus», «XUMHs 371eMEHTOBY», «OCHOBBI OpraHuueckoi xumun». — Hepronrpu, 2015.

Temamuueckas cmpykmypa BT3 (vacmv « Obwas xumusay):
. Uctopus xumuu. Crexuomerpus (15 3aganmii)

. Ctpoenue atoma (26 3amanHmii)

. XumMmueckas cBsi3b U CTpoeHue BemecTBa (19 3ananmif)

. OCHOBBI XUMHUYECKOU TEPMOJMHAMUKH (23 3a1aHuMsI)

. OcHOBBI XMMUYecKoi KuHeTHkH (31 3ananue)

. PactBopsI (28 3amanmuii)

. PactBopsI anexTponuToB (18 3amanmii)

. OcHoBBI AnekTpoxumuu (40 3axanuii)
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Bunasl TecTOBBIX 3a0aHUN:

Bun 3amanus Komuuectso T3 KonunuecTBo npemnonaraeMpIx OTBETOB
3aaHus 3aKPBITON CTPYKTYPhI 1,2

3aaHus Ha COOTBETCTBUE 1

3aanus Ha YIIOPSIOYMBAHNE 1

OOpa3Iibl TECTOBBIX 3aJJaHUM:

1. 3aganne 3aKpBITOr0 THIA
OtHocUTENbHAsA IUIOTHOCTD ra3a A mo razy B paBHa X. OTHocUTeNnbHas IUIOTHOCTH raza B mo razy A
paBHa:

1) x

2) 2x

3) 1+x

4) 1/x

OTtBer: 4

2. 3ajaHne HA COOTBETCTBHE
COOTBETCTBHE BEIMYMH U CAMHHUI] H3MEPEHUS:

1 | Macca A. | a.eMm.
2 | KonmnuecTtBo BemecTBa B. |r

3 | MounsipHas macca C. | moupb
4 | OTHOCHUTENIbHASI aTOMHAs Macca D. | r/mMmoab

Otset: 1B, 2C, 3D, 4A
3. 3a1anue Ha ynops/I04UBaHue
[TocenoBaTenbHOCTh COSMHEHHN IO MEPE YMEHBIICHUS MOJSIPHOCTH CBSI3U:
A. HBr
B. HCI
C. HF
D. HI
OtBer: DABC

Kpurepun onenku tecra
1 mpaBUIBHBIN U MONHBIN OTBET = 2 O6ayma. [lpu ycaoBuM MHOTOBapUaTUBHOCTH OTBETA OLIEHUBAETCS
KaK YMCJIO TPABWIBHBIX OTBETOB, TaK W HAJIWYHUE JIMITHUX WM HEMPABWIBHBIX (B 3TOM CiIy4ae OT
OIICHKH OTHUMAETCS 4acTh Oasia).

5. Meroauueckue yKa3aHus AJ1s1 00y4ar0MXCcs M0 OCBOCHUIO 1M CHUILTTHHbBI
MCTO,Z[I/I‘lecKHe YKazaHus i1 [OMOLIN 06yanOHII/IMC$I B YCIICOIHOM OCBOCHHMU AJUCHUIIIMHBI B
COOTBETCTBHH C 3aIUIaHUPOBAHHBIMH BHJIAMH YIE€OHOHN M CAMOCTOSTENILHOM paboThl 00y4aIONIUXCSl pa3MEICHBI
B CJTO Moodle: http://moodle.nfygu.ru/course/view.php?id=4251 (xadenpa OJI),
http://moodle.nfygu.ru/course/view.php?id=9105 (OITM), http://moodle.nfygu.ru/course/view.php?id=9404
(OI'P), http://moodle.nfygu.ru/course/view.php?id=9191 (TIP)

PelTHHIOBBIH perjJiaMeHT 1o JUCHHUILIHHE:

No Bun BoinosiHseMoii yueOHOI padoThI Konugectso KonunuecTso Ipumeuanue
(KOHTPOJHPYIOIIME MATEPHUATIbI) 6amtos (Min) | Gamros (Max)
Hcnvimanus / Bpema, uac
Dopmwr CPC
1 | Pabora Ha 1ab0paTOPHBIX 2 JIP*2=4 4 2 JIP*4=8 3HaHUE TEOPHH;
3aHSATHSIX COCTaBJICHHE KOHCIICKTA
2 | IlpomexyTo4yHoe 2 25 20 B MUCBMEHHOM BUJIE, IO
TECTUPOBAHUE IO BonpocoB*2=40 BapuaHTam (Bcero 10
pasjenamM JUCIUIIIHBI BapHaHTOB)
3 | PI'P 8 16 22 B IIMCHbMEHHOM BHJIC,
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http://moodle.nfygu.ru/course/view.php?id=9105
http://moodle.nfygu.ru/course/view.php?id=9404
http://moodle.nfygu.ru/course/view.php?id=9191

3agaun*1=22 HHINBUYAJIbHBIE

3aJaHusd 110 BapruaHTaM

4 | CamocTOsATEIRHOE 170 - - MIPOBEPKaA B XOJE
U3YYCHUE TeM TECTUPOBAHUSI, PEILICHUS
PI'P, na sx3ameHe
Hroro 3a 2 cemecTp: 184 45 70

6. @OH/ OLIEHOYHBIX CPEACTB /s NPOBe/IeHUsI POMEKYTOUYHOIH aTTecTAMU 00y4aoIuXxcs 1Mo

AUCIHHUIIJINHE

6.1. [Tokaszarenu, KpUTEPUH U HIKAJIA OLICHUBAHUS

Komsl onieHnBaeMbIX IToka3aTenp olleHUBaHUS YposHH Kpurepun onenuBanust OreHka
KOMITETCHITHH (mo m. 1.2. PIIM) OCBOCHHS (ImecKpHnTOpHI)
TOTOBHOCTb c | umems npedcmasnenue: 0 Bricokuit JaH mnonHbIA, pa3BepHYTHIH OTJINYHO
€CTECTBEHHOHAYUHBIX | CTPOCHUM aTOMOB U MOJIEKYIT; O OTBET Ha MIOCTaBJIEHHBIN
MO3UIMI OLIEHUBATh | BHJAX XMMHUUYECKOH CBS3M U BOIIpOC, MoKa3aHa
CTpOCHHUE, criocobax ee 00Opa3oBaHUS; O COBOKYITHOCTb OCO3HaHHBIX
XUMHUUECKUI U | XUMHYECKHX cucreMax 3HaHUH o JUCLUIUIMHE,
MHHEpAIBHBIM cocTaB | (pacTBOpaX, KaTaJUTHYECKHUX, JloKa3aTeabHO PaCKpBITHI
3eMHOM KOpBI, | JUCIEPCHBIX, OCHOBHBIE MIOJIOKEHUS
MOpQOIOTHIECKUE AIEKTPOXUMHYECKUX BOTIPOCOB; B OTBETE
0CcO00CHHOCTH U | cHCTeMax), WX  CBOMCTBax TIPOCIIC)KUBACTCS yeTKas
renerndeckre Tunbl | (TTKB-9); CTPYKTYpa, Jloruyeckas
MECTOPOKICHHIH 3HAMb: XIMHAYECKYIO MIOCJIEIOBATEIEHOCTE,
TBEPABIX TIOJIC3HBIX | TEPMUHOJIOTHIO u OTpakaromias CYITHOCTh
HCKOIIaeMBIX IIpU | TOJIB30BAThCA ero npu PacKphIBaeMBIX MIOHATHUIA,
pelieHul 3agad 10 | OMHCaHHH XUMHUYECKUX TeopHii, sBIeHuil. 3HaHUE IO
palMoOHATBHOMY U | SBJICHUH; OCHOBHBIE IpeaMeTy AEMOHCTpUpYETCsS Ha
KOMILIEKCHOMY CTEXHOMETPUYECKHUE 3aKOHBI, (oHEe MOHUMaHHS €ro B CHCTEME
OCBOEHHIO (byHIaMeHTalbHbIe JTaHHOI HayKH u
Te0pecypCcHOro KOHCTaHTBI,  eIWHHIBl  HX MEXIUCUUIUIMHAPHBIX  CBsI3EH.
MOTEHIHANIA HeIp | U3MEpEeHNS, 0COOCHHOCTH OTBeT U3J0XKEH JINTePaTyPHBIM
(OIIK-4); MPOTEKaHUSI W BO3MOXKHOCTH SI3BIKOM ~ C  HCIIOJIB30BAHUEM
CIOCOOHOCTB YTIpaBICHUS X0/IOM COBPEMECHHOM
JIEMOHCTPHPOBATH XUMHIYECKOTO Tmporiecca; JUHTBUCTHIECCKOHN
0a30BBIC 3HAaHWSA B | CTPOCHHUC BEILIECTB B TEPMHUHOJOTHHA. MoryT OBITh
obmactu KOHJICHCHPOBaHHOM JIOITYTIICHBI HEJI0YETHI B
€CTECTBEHHOHAYYHBIX | COCTOSIHUM; 3aBUCUMOCTb OTIpeNieIeHu I MOHATHUIA,
JUCITUILIAH U | CBOICTB BeNIECTB OT THMNA UCTIpaBJICHHBIE CTYJCHTOM
TOTOBHOCTh KPHUCTAJUTYECKOM pemeTkn CaMOCTOSATENIFHO B  TIpolecce
WCIIOJIb30BaTh (OIIK-4, TTIKB-9); OTBETA. B MPaKTUYECKOM
OCHOBHBIE ymems: 3aM1CHIBATh 3aJaHuN MOJKET OBITH
TIOJIO’KEHHUS M 3aKOHBI | DJICKTPOHHYIO (hOpMyIy aTtoma momymeHa 1 QaxTmyeckas
MaTeMaTHKH, (GU3UKH | JF0OOTO JJIEMEHTa, omuoKa.
" XAMUH B | BAIGHTHOCTH W  CTCICHHU BbazoBerit JlaH TONHBEIA, pa3BEepPHYTHII XOPOIIO
npodeccHoHATBFHOMI OKHUCIICHHS, OXapaKTepHU30BaTh OTBET Ha MIOCTaBJICHHBIN
JIeSITSIIBHOCTH, U TIpeACKa3bIBaTh CBOMCTBa BONIPOC, IMOKAa3aHO  yYMEHHE
NPUMEHSITh WX B | DJIIEMECHTa W €ro COCTUHCHUH; BBIJICINTh ~ CYIIGCTBEHHBIC |
TEOPETUIECKUX U | 1aBaTh o011yro HECYIIECTBCHHEIC MPU3HAKH,
OKCIIEPHMEHTANBHBIX | XapaKTepucTuky s-, p-, d- MIPUYIMHHO-CJIE/ICTBEHHBIE
HCCIIEIOBAHMIX 9JIEMEHTOB, 3aKOHOMEPHOCTH CBSI3U. OtBer YEeTKO
(TIKB-9). HA3MEHEHHUS KHUCJIOTHO- CTPYKTYpHUPOBaH, JIOTUYEH,
OCHOBHBIX W OKHCJIHTEIBHO- W3JT0KEH JTUTEPATyPHBIM
BOCCTAHOBHTEJIFHBIX CBOMCTB S3BIKOM €  HCIOJIb30BaHUEM
B IepuoAe U  TIpyMIe; COBPEMEHHOW T'MCTOJIOTHYECKON
ONpEeneNnaTh TEpMHUHOJIOTHH. Moryr OBITh
TEPMOAUHAMUUYECKYIO JIOTIYIEHBI 2-3 HETOUHOCTH WIIN
YCTOMUYUBOCTh BEIIECTB, HE3HAUUTENIbHbIE OILIHNOKH,
HaMpaBJIEHHOCTh MPOLECCOB, B UCTIPABJIEHHBIE CTYJIEHTOM C
ToM uyucie  (azoBbIX, B HNOMOIIBI0 Ipenojasarens. B
Pa3IMYIHBIX YCIIOBHSAX; MPaKTUYEeCKOM 3aJaHUM MOTYT
0XapaKTEePHU30BBIBATh YCIOBHUS OBIThH JIOTTYTIIEHBI 2-3
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PaBHOBECHOTO COCTOSIHUS
CHCTEMBI W €r0  CHABHIA;
MIPUBECTH MEXaHHU3M
3JEKTPOXUMUYECKOI u
XUMHUYECKOH  KOppO3UH U
TIPEUIOKUTh HanOoiee
3¢ deKTHBHBIE CHOCOOBI
3aIINTH; TUIAHUPOBATh
XAMHYECKHE  IKCIIEPHMEHTBI
JUIsL  TIPOBEPKHM  Hay4HBIX
THIIOTE3; 000011aTh
TIOJTyYEeHHBIE pe3yabTaThl
(OITK-4, T[TIKB-9);

61a0emb: METOIUKAMHU
pacuera 1o OCHOBHBIM

CTEXHOMETPHUIECKUM 3aKOHAM:
KOJIMYECTBA BEIIECTBA, MACCHI,
o0beMa rasza, MOJSIPHOI MaccFhl,
MOJISIPHOIM Macchl SKBHBAJIICHTA,
3JIEMEHTHOTO cocTaBa
CJIO)KHOTO BEIIECTBA; pacyera
10 XUMHUYCCKHUM ypaBHeHI/IHM;

TEIUIOBBIX addexron u
cKopocTei peaxuii;
KOJIMIECTBEHHBIX

XapaKTEePUCTHK pacTBOpoB
JNIEKTPOIIUTOB "
HEICKTPOJIUTOB: BHUJIOB
KOHILIEHTpAIHH, pH,
TEeMIIEpaTypsl ~ KHIICHHS U

3aMep3aHusd; KOJIUYCCTBCHHBIX
XapaKTePUCTHK OKHCIHTEIHHO-
BOCCTaHOBHUTCIIBHBIX CUCTEM,
TaJIbBAHHYCCKUX JJICMCHTOB, B
MPOIIECCax MEKTPOITH3a;
MMPaKTUIECCKUMHU HaBbIKAMHU
paboThI c XUMHYECKIM
000py/IOBaHHEM H PEaKTHBAMHU
B COOTBETCTBHU C HHCTPYKIHEH
WIA METOIUKOM IIPOBEICHUS
9KCIIEPUMEHTA C COOIIOICHHEM
TpeOoBaHuU TEXHUKH
6esonacnoctn (OIIK-4, TIKB-
9).

(aKTHUecKHe OMNOKH.

Munu-
MaJbHBIN

JlaH HemoCTaTOYHO TOJIHBIA W
HEZ0CTaTOYHO pa3BepHYTHII
OTBET. Jlornka u
MOCJIE0BATENHHOCTD
W3JI0KEHUS UMEIOT HapyIICHUS.
JomyteHst OILINOKHA B
PacKpbITUH MIOHATHH,
YHOTpeOIeHIH TEPMUHOB.
CryneHt HE criocodeH
CaMOCTOSTEILHO BBIJEJIUTD
CyIIECTBEHHBIC u
HECYIICCTBCHHBIC TMPU3HAKH H
MPUYHHHO-CJIC/ICTBCHHBIC
cBs3W. B oTBeTe OTCYTCTBYIOT
BEIBOABI. YMEHHE PpaCKpPHITH
3HaYeHHe OOOOIIEHHBIX 3HAHMI
HE ITOKa3aHo. PeueBoe
odopmiieHHIe Tpedyer
TIOTIPABOK, KOPPEKIIHH. B
HpaKTH‘IeCKOM 3aaHuU MOFyT
OBITh JIOTTYIICHBI 3
(haKTHUCCKUE OIUOKH.

yJOBIIETBO-
PHUTEIBEHO

He ocBoeHbI

OtBer mpexacraBuseT coOoi
Pa3po3HEHHBIE 3HAHMS c
CYIIECTBEHHBIMU OIIMOKaMH I10
BOIIPOCY. [pucyrcTByroT
(parMeHTapHOCTb,

HEJIOTUYHOCTh U3JIOKCHUS.
CTymeHT He OCO3HaeT CBs3b
o0cyxIaeMoro BOIpoca IO
Omnery ¢ OpyruMu OOBEKTaMH
JICLUILTHHBIL. OTCyTCTBYIOT
BBIBOJIBI, ~ KOHKpETH3alMsi |
JIOKa3aTeIbHOCTh  U3JIOKEHHUS.

Peub HETrpaMoOTHasl,
TEPMUHOJIOT U HE
HCIOJIb3YETCSL.

JononuurensHble u
YTOYHSIOLIUE BOIIPOCHI

Mperno/iaBaTeis He NPUBOJAT K
KOPPEKI[MH OTBETa CTYyJICHTA.
[MpakTuyeckoe  3ajaHue  HE
BBIIIOJIHECHO.

unu OTBET Ha BOMPOC
MOJTHOCTBIO OTCYTCTBYET

unu OTKa3 OT OTBETA

HEYOBIIETBO-
PUTEIBHO

6.2. TurmoBsIe KOHTPOJIBHBIE 3aJaHHsI (BOTIPOCHI) JIJISl IPOMEKYTOYHOM aTTeCTalluN
DK3aMeH M0 XUMHM NPOBOAUTCS B (opMe cobecemoBaHMs MO HK3aMEHAllMOHHBIM OuieTaMm.

DK3aMeHAIMOHHBINA OMJIET BKIIIOUAET JBA TEOPETUUYECKUX BOIIPOCA U MPAKTUUECKOE 3a/IaHHE.

Bomnpocsl k 3k3ameny:

1.
2.

«MOJICKYJIa»,

«aToMHasA CIWMHHIA MaccChbI»,
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AnXUMHUS KaK TOHAYYHBIA IEPUO Pa3BUTUS XUMHH. STpoxumMus. DIOTUCTOHHAS XUMUSL.

OCHOBHBIE TIOJIOKEHHUSI ATOMHO-MOJICKYJISIPHOTO YYCHHS: TIOHSTHS: <«DJIEMEHT», «aToOM,
«OTHOCUTEIbHAs aTOMHas Macca »JIeMEHTay,
«OTHOCHUTEbHAS MOJICKYJISIpHAs Macca BellecTBay. BemecTBa mpocThie U CIIOKHBIE.
3aKOHBl COXPaHEHUSI MacChl BELIECTBA, KPATHBIX OTHOUIEHUHM, MOCTOSHCTBA COCTaBa. 3aKOH
ABoraapo, uncio ABOraapo, ClIeACTBHE W3 3akoHa ABoraapo. [IoHATHS «MOJNBY», «MOJSpHAs
Maccay, «MOJISIPHBI 00beM».




~

10.

11.
12.

13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.
27.
28.

29.
30.

31.

[TonsiTue  SKBUBAJEHT. 3aKOH OSKBUBAJIECHTOB. BaneHTHocTh. OKBHUBaJ€HTHas  Macca.
DKBHUBAJICHTHBIA 00beM. CTIOCOOBI ONpeIesIeHNsT SKBUBAJICHTHON MAacChl CJIOKHBIX COCTUHEHUM.
IlepBbie Monenu crpoeHus aroma Monens Y. Tomcona. IIporuBopeunss monenu. «llnanerapHas
Mozaenb» . Pesepdopma. IlpotmBopeuns womenu cTpoeHus aroma . Pesepdopnaa
JKcrepuMeHTanbHbIM JaHHbIM. [locTynatel H. bopa. Henocrarku monenu aroma o H. bopy.
CoBpeMeHHbIE IPEACTABICHUS O CTPOCHUU aToMa. M30TOmEI.

DHepreTu4eckoe COCTOSIHUE JIEKTPOHA B aToMe. KBaHTOBBIE UKcCa.

[TpaBuna 3amonHeHUs 3IEKTPOHHBIX cj0eB B aroMe (mpuHumn [laymu, npuHOUN HauMeHbLIEH
SHEpru, npasmwio XyHzaa, npasuia KieukoBckoro).

[lepuonnueckuil 3akoH, nepuoguyeckas cucrema sniemeHToB JI.JM. MenneneeBa u 3j1eKTpOHHas
cTpykrypa aTtoma. CoBpemeHHas (GOpPMYIHpPOBKa IEpHOAMYECKOro 3akoHa. Ilepmommueckas
3aBUCUMOCTb ~ CBOMCTB  3JIEMEHTOB  (3HEpPrus HMOHM3AaLMM, CPOACTBA K  IJIEKTPOHY,
AJIEKTPOOTPHULIATEILHOCTU U Pa3MEPOB ATOMOB) OT 3aIOJIHEHMSI 3JIEKTPOHHBIX CJIOEB.
CoBpeMeHHbBIE TIPEICTABICHAA O XMMHYECKOM cBs3u. KoBaneHTHas cBaA3b. JlnuMHa v dHeprus
cBs3u. [loHsiTHE BallEeHTHOTO yrIIa.

[TossspHOCTD, OIAPU3YEMOCTbD, HACHIIAEMOCTD, HAIIPABICHHOCTh KOBAJICHTHOM CBSI3H.

OcHOBHbBIE TIOJIOKEHHMSI METOJla BAJIEHTHBIX cBsi3ed. [MOpuau3anust aTOMHBIX 3JIEKTPOHHBIX
opburaneil npu 00pa3oBaHUN KOBAJIEHTHON XMMHUYECKOH CBS3H.

Metoxa monekyisipabix opouraneid. Ctpoenne monekyn Hz u O2 mo MMO.
JloHOpHO-aKkuenTopHasi, HOHHAs! U METaJLIN4YeCKasi CBS3b.

MexMoneKyaspHble B3aUMOJEHCTBUSL  (BaH-AEpP-BAaalbCOBbl  B3aUMOJAEMCTBUS, BOJOPOIHBIE
CBSI3H).

[lepBblii 3aKOH TEPMOJMHAMHMKM NIPUMEHUTEIBHO K XUMHUYECKMM cucreMaM. llonsarus
«QHTAIBIUSY, «CTaHAAPTHAS SHTANBIUSA 00pa3oBaHMS». TepMOXMMHUYECKHE YypaBHEHMs. 3aKOH
I".'U. I'ecca. CnenctBue u3 3akoHa ['ecca.

Bropoil 3akoH TEpMOJMHAMUKHM IPUMEHUTEIIBHO K XHMHYecKuM cucremam. llonarue
«GHTpPOIUA», «CTaHJApTHas SHTponus». Cineacrtue u3 3akoHa ['ecca.

B03MOXHOCTh MPOTEKaHUsI XMMUYECKOH peakuuu. DHTANbINUNAHBIA U 3HTPONUMHBIN (aKTOpPHI.
Oneprus ['m66ca. Bnusaue reMnepaTypsl Ha IPOTEKaHNE XUMUYECKUAX PEAKITHA.

@akTopsl, BIUSAIOIME HA CKOPOCTh XUMUYECKON PEAKIUHU: KOHIICHTpALus (3aKOH JEHCTBYIOIIMX
Macc), Temrneparypa (TeMnepaTypHblii KOOQOUIUEHT peaKkiuu), SHEPTUs aKTUBALIUH.

Karanu3. Mexanusmel karanusa. Buabl katannsa. IIpuMmeHeHne kaTanu3aTtopoB B XMMHUYECKHX,
OMOJOTUYECKHUX, TEXHUUECKUX CUCTEMaX.

Xnmnueckoe paBHoBecue. KoHcranTa xumudeckoro pasHoBecus. [lpaBunma cMenieHus
xumuueckoro pasHosecus (mpunuun Jle [arense).

PactBopsl. Busbl pacTBopoB (ki1accudukaiys o pa3inyHbIM Ipu3HakaMm). CrocoObl BEIpaXKEeHUs
KOHIEHTPAIlUU PacTBOPOB.

ITpoueccel pactBopenust. [IoHATHS «COMBBATHIY, «TUAPATHD?, «KPUCTAIUIOTUAPATHI.
PacTBOpUMOCTh BeLIECTB B pa3IWYHBIX arperatHbIX COCTOSAHMSX. DaKTOpbl, BIMSIOINIME Ha
pPacTBOPUMOCTB BEUIECTB. 3aKOH PacCIpEeNICHNs. DKCTPAKIIHS.

3axoH ['enpu u 3akoH Paynst 115 uneanbHbIX pacTBOpoB. D0ynuockonus. Kpuockonus.

Ocmoc. Ypasuenue Baut-I'odda s onpeneneHuss 0CMOTHYECKOTO JaBJICHUS.

PactBopsr anexTponutoB. Teopus anekrponutudeckoi auccorumanuu C. Appenuyca u J.U.
Meneneesa.

[Tokxazarenu MpOLECCOB 3JIEKTPOJUTHUYECKON TUCCOLMALMU: CTENEHb TUCCOLMALMU, KOHCTaHTa
JUCCOLMALINY, KQXKYIAsACs CTENEHb IUCCOLMAMN, aKTUBHOCTD JIEKTPOJIMTA.

PaBHOBecue B pacTBOpax MajJopacTBOPUMBIX AJIEKTpoauToB. [IponsBeienne pacTBOPUMOCTH.
DnekTponuTHYeCcKass Iuccorranus Boabl. Bomopoansiii mokazartens. CrocoObl ompesencHus
BOJIOPOJIHOTO MOKa3aTersl.

I'maponus  coneif. Ilokasarenu mpoueccoB TuApoiu3a (CTENeHb THAPOIM3a MU KOHCTaHTa
ruapoinnza). GakTopsl, BIUSIOMINE HA 3TU MTPOLECCHI.
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32.

33.
34.

35.

36.

37.

[TorsiTie 00 OKUCIUTENHHO-BOCCTAHOBUTENBHBIX Tpolieccax. CTeneHb okucieHus. BaxHeime
OKHUCJIUTEIN U BOCCTAHOBUTENH, 3HAUYEHUE B MPOMBIIINIEHHOCTH U OBITY.

Merton 3nekTpoHHOro 6ananca. MeTo HOHHO-MOJIEKYIISIPHBIX ITOJIYPEaKIHiA.

XUMHUYECKUE UCTOUYHHUKHU DJICKTPUUYECKON IHEPTUH. DJIeKTpoaHble moTeHuansl. DJC. YpaBHenue
Hepucra miist onipeenienust 3JeKTPOAHBIX TOTEHIIMAIOB.

CrangapTHBIA BOJIOPOAHBIN 37eKTpo1. CTaHIapTHBIN AJEKTPOIHBIN MOTEHIMAN. P HanpsokeHui
METaJIOB.

OneKTpoianu3 MU ero 3akoHbl. llociemoBaTeNbHOCTH ANEKTPOAHBIX mHpoleccoB. [Ipumenenue
AJEKTPOJIU3A.

Koppo3us u 3amura metaiioB. Buasl koppo3uu. @akTopsl, BAUSIONUE HA CKOPOCTh KOPPO3HUH.
Crioco0bI 3aIUTH METAUIOB OT KOPPO3UH.

TumnoBoe MPAKTUYIECKOEC 3aJlaHUE

CoNoOAWNE

OrnpeaenuTh MOJSIPHYIO MacCy BEIeCTBa.

CdopmynrpoBaTh 3aKOH WM TOJIOKEHUE.

VYKa3aTh THUII CBA3U B COSNHEHUSIX.

Hamucats anmextpoHorpaduveckyro Gopmyrny dJieMeHTa.

CocraButh cxemy Bemectsa no MMO.

CocCTaBUTh KHHETHYECKOE YPaBHEHUE ISl PEAKIIHH.

CocTaBuTh 2NEKTPOHHBIN OanaHc U 3NeKTPOHHbIE norypeakiuu st OBP.
CocTaBuTh CTPYKTYpHYIO (hOpMYyITy BeliecTBa.

OrnpeaenuTb HOPMAIbHOCTh PacTBOPA.

Kpurepum onenku:

KomMnerenuun

KoanuecTBo
Ha0paHHBIX
0aJ1710B

XapakTepucTHKA 0TBETAa HA TeOPeTHYECKHId BONPOC / BHINOJIHEHUSI
MPAKTHYECKOT0 3a1aHus

JlaH TONHBIN, pa3BepHYTHIH OTBET Ha IIOCTAaBJICHHBIA BOIMPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAaHWHA 10 JAWUCIUIUINHE, JOKA3aTENFHO PAaCKPBITHI
OCHOBHBIC TIOJIOKECHHUS BOIPOCOB; B OTBETE MPOCICIKUBACTCA UYETKas CTPYKTYpa,
JIOTHYECKasl MMOCIIEAOBATEILHOCTD, OTPAXKAIOMIAsl CYITHOCTh PACKPHIBAEMBIX MOHSTHIH,
TEOpHUH, SIBJICHU. 3HaHWE TI0 TTPEeIMETy IEMOHCTPHUPYETCs Ha (hOHEe TOHUMAHWSI €T0 B
CHUCTeME JIaHHOW HAyKd ¢ MEXIUCHUIUIMHAPHBIX CBszeil. OTBET W3JI0KEH
JUTEPATypHBIM SI3BIKOM C HCIOJIb30BAHWEM COBPEMEHHOW JMHTBHCTHYECKOM
TEPMHUHOJIOTHH. MOTYT OBITh JONYIIEHBl HEIOYEThI B OIpPEACTCHUH TOHSATHUH,
HCTIpaBJIEHHBIE CTYIEHTOM CaMOCTOSTEIBHO B ITPOIECCE OTBETA.

B npakTryeckoM 3aJaHUM MOKET ObITh qomyiieHa 1 pakTnueckas onmbka.

24-30 0.

JlaH TOJHBIN, pa3BEepHYTHIH OTBET HA IOCTABJIECHHBIM BONPOC, MOKa3aHO yMEHHE
BBIJICTINTh CYIIECTBEHHBIC M HECYIIECTBEHHbIE NPHU3HAKH, NPHYMHHO-CIICIICTBEHHbIC
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHUYEH, M3JIOKEH JINTEPATypPHBIM SI3BIKOM C
UCIIOJIE30BAaHUEM COBPEMEHHOM THCTOJIOTHYECKOW TEPMUHOJOTHHA. MOTYT OBITH 16-23 6.
OIIK-4, JOMyIIEHb! 2-3 HETOYHOCTH WJIM HE3HAYWTENbHBIE OMIMOKH, WCIIPaBICHHbIC
TIKB-9 CTYZIEHTOM C ITOMOIIIBIO ITPENIOIABATEIS.

B nmpaxTrdeckoM 3a1laHUH MOTYT ObITh JONMYIIEHH! 2-3 GaKTHYECKHE OMHOKH.

JlaH HENOCTaTO4YHO MOJIHBIM M HENOCTATOYHO pPAa3BEpHYThIM OTBET. Jloruka u
MOCJIEIOBATEIEHOCTh W3JIOXKEHHUS HMEIOT HapylleHus. JlomyIieHsl OIIHMOKH B
PacKpBITUM  MOHATHH, ymoTpeOneHun TepMUHOB. CTyneHT He CHOCOOeH
CaMOCTOSITENIFHO BBIJICJINTh CYIIECTBEHHBIE M HECYNIECTBEHHBIC TPU3HAKH W
MIPUYMHHO-CIIEJICTBEHHBIE CBS3U. B 0TBETE OTCYTCTBYIOT BBIBOABI. Y MEHHE PACKPHITH
3HayeHne OOOOIIEHHBIX 3HAaHWH He ToKazaHo. PedeBoe odopmieHune Tpedyer
HOIPABOK, KOPPEKLIUU.

B npakTHyeckoM 3a1aHUM MOTYT OBITh JONYIIEHB! 3 ()aKTUYECKHX OIIHOOK.

6-15 6.

OrtBer MpeaACTaBJIACT coboit Pa3pO3HCHHBIC 3HAHUS C CYHICCTBCHHBIMU OIIMOKaMU 110
BOIIPOCY. HpI/ICYTCTByIOT (bpaFMeHTapHOCTB, HCJIOTUYHOCTDh HU3JIOKCHHUA. CTyﬂeHT HC
OCO3HACT CBA3b O6CY)KI[&€MOFO BOIpoca 110 6I/IJ'I€Ty C JApyrumu 00BEKTAMH
JUCHUITIINHEL. OTCYTCTByIOT BBIBO/IbI, KOHKpETHU3alus n  J10Ka3aTCJIbHOCTh
n3noxenus. Peun HETrpaMOTHad, TCPMHUHOJIOTHA HE UCIIOJIb3YCTCA. Z[OHOHHI/ITCHLHLIG
N YTOYHAIOOIME BOIIPOCHI MpenoAaBaTcii HE MNPHUBOAAT K KOPPCKIMHU OTBETA

0-5 ©.
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CTYyJICHTA.

IIpakTHYeCcKOE 3aaHUe HE BBHIITOIHEHO.
unu OTBET Ha BOTIPOC MOJIHOCTHIO OTCYTCTBYET
unu OTKa3 OT OTBETA

6.3. MeTonuyeckue MaTepualbl, ONPEISISIIOIINE TPOLEAYPhl OLICHUBAHUS

XapaKkTepuCTHKH NPOLeTyPsI

Bup npouenypst

OK3aMCH

Ilens npouenypsl

BBISIBUTH cTeneHb chopmupoBannoctr komnereniuii OITK-4 u [TKB-9

JlokasbHbIe aKTBI By3a, | [loJoxkeHHe O TIPOBEJCHUU TEKYHIEr0 KOHTPOJS YCIIEBAEMOCTH |
periaMeHTUPYIOIIUE NPOMEXKYTOYHOH  arrectanuu  oOyuwatommxcs CBOY, Bepcus 2.0,
MIPOBEICHUE MTPOLIETYPhI yTBepxkeHo pektopom CBDY 15.03.2016 .
[Tonoxenue o bammsHO-peHTHHTOBOM cucTteMe B CBDY, Bepcus 4.0,
yrBepxaenHo 21.02.2018 r.
CyOBeKTHI, Ha KOTOPBIX | CTYACHTHI | Kypca crieraiuTeTa

HarpasJieHa Mpoleaypa

Ilepuon mpoBeaeHus POLELypH

JleTHsIs1 SK3aMEeHAIMOHHAS CECCHS

TpeOoBaHHA K TOMEIIEHUSAM W
MaTepUaTbHO-TEXHHYECKUM
CpecTBaM

TpebGoBanus K OaHKy | -

OLIGHOYHBIX CPE/ICTB

Onucanue npoBeJicHHUs | JK3aMeH MPUHUMAETCS B YCTHOW (opMme Mo Omieram. DK3aMEHAIIMOHHBIH

mpoucaypbl oumer 1o JUCHUINIMHE BKIIOYACT JABa TCOPECTUYCCKUX BOIIpoCca H
MpaKkTUYECKOe 3a1anue. Bpems Ha moaroToBky — 1 acTpOHOMHYECKHI vac.

[lxanst ounenuBanus | lllkana oneHuBaHus pe3ynbTaToB npuBeaeHa B m.6.2. PIT/I.

pE3yIbTaTOB

Pesynpratel mponenypsl

B pesynberate cnaum Beex 3amannii s CPC cTyneHty HeoOXoauMo HaOparth
45 6ai10B, 9TOOBI OBITH JOMYIIIEHHBIM K 9K3aMEHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepeyeHb OCHOBHOI M JONOJTHUTEJIBHOM Yy4eOHOH JTUTEPATYPhI, HEO0X0AMMOH /I OCBOCHUS

JMHCHMILIAHBE
Ne
ONeKTpOHHBIE
ABTOD, Ha3BaHHUE, MECTO U3/IaHUSA bubmuotexa W3JaHUsL: TOYKA
’ ’ . Hanuuue TU ()
W31aTENbCTBO, TOJ] N3aHU yueOHOH JOCTyTa K Kommuecto
rpucda, BUI CB®YVY, koi-
JUTEPATypHl, BUJ U XapaKTEPUCTHKA HHBIX pecypey CTYIICHTOB
WHPOPMALMOHHBIX PECYPCOB rpuda 5o (HanMeHOBaHUE
OK3EMIUIAPOB | C. 55 CBOY)
OcHoBHas nuTepatypa’
1 AxumoB JLU., IlaBnoB A.M. Xumus: | PexomeHmoBa
yuebHoe mocodue. — CII6: CaHkr- HO
[erepOyprekuii rocyAapcTBeHHbI | PenakuuonHo-
APXUTEKTYypPHO-CTPOUTEIHHBIN U3aTEeNLCKUM - 3BC IPRbooks 60
YHHUBEPCHTET, 3BC ACB, 2011 COBETOM
[DmekTponnoe n3manme]. — CII6rACY
http://www.iprbookshop.ru/19054.html
2 I'mnaka H.JI. OOmas xumusgs. — M.: Homymeno
WnTterpan-Ilpecc, Knopyc, 2009 (1 6omee MBuCCO 25 - 60
TO3HUE W3AaHus). 752 c. CCCP
3 I'muaka H.JL OOmas xumus / mox pem. Homymeno
B.A. TlonikoBa, A.B. babkosa. — M., 2010. MBuCCO 20 - 60
886 c. CCCP
4 CemenoB WM.H. Xumusa: yueOnuk st | Pekomenmosa
By30oB / U.H. Cemenos, U1.JI. [lepdunosa. HO MO PO
- CII6.: XUMU3 AT, 2016. - 3BC IPRbooks 60
[OnexTponHsIi pecypc]. —
http://www.iprbookshop.ru/49800.html
JononHurenpHas nurepaTypa
1 Aptemenko A.M. Opranudeckas xumus. — | PekomeHnoBa 23 ) 60
M.: Bercm. mxoira, 2000. HO MO PD
2 Apremenko A.M., ManeBannsiii B.A., | PekomenmoBa
Tukynosa U.B. CnpaBouynoe pykoBonctBo | Ho 'K CCCP
1 - 60
1o xumuu. — M.: Beicui. mikona, 1990. 10 HAPOJTHOMY
00pa3oBaHHIO
3 bapcykoBa JL.I'., Boctpukosa TI.IO.,
I'naszkoB C.C. DUBUKO-XUMHUS u
TEXHOJIOTUS  TIOJIUMEPOB,  IOJIMMEPHBIX i SEC IPRbooks 60
KOMITO3UTOB: yaebHOe nocodue
[Dnextponnoe u3aaHue].
http://www.iprbookshop.ru/30852.html
4 bpysko M.JI. Xumuss U TEXHOJIOTHUS
nojuMmepoB: ydeOHoe mnocobue / M.T.
Bpysxo, JI.C. I'puropseBa, A.M. Oproga.
- M. : MO(iKOBCKI/II/I roCy1apCTBEHHbIi ) SEC IPRbooks 60
CTpOUTENbHBIN yHUBepcuter, Al [lu Op
Menua, O5C ACB, 2016 [OnekTpoHHbIH
pecypc]. —
http://www.iprbookshop.ru/40956.html
5 I'mpuaka H.JL 3agaum v ynpakHeHHs IO Homymeno
obmeit xumun. — M.: Hnarerpan-Ilpecc, MBuCCO 57 - 60
2009, 2007 (u Gosee MO3IHUE U3TAHHS). CCCP

3 Jlnst ynoGeTBa IPOBEIEHHUS €XKETOHOTO OOHOBJIEHHS TIEPEYHS OCHOBHOM M JIOTIOJHUTENLHOM y4e0HOI IMTEpaTyphl
PEKOMEHAYeTCs pa3MeIlaTh pas/es 7 Ha OTJEJIbHOM JINCTE, C 0053aTeIbHON OTMETKOM B YueOHOI OnbimoTeke.

4 PexomeHyeTcs yKasbiBaTh He 6osiee 3-5 HCTOUHUKOB (¢ rpudamu).
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3axapoBa OM. ITectoBa n.n.
Opranndeckas xumus. OCHOBBI Kypca. —
Huwxuuit  Hosropox:  Hwmxeropoackuit
TOCYAapCTBEHHBIN APXUTEKTYPHO-
crpoutenbHeli yHEBepcuteT, OBC ACB,
2014 [DmexTporHOE u3gaHue].
http://www.iprbookshop.ru/30816.html

OBC IPRbooks

60

KoBampuykoBa O.B., Eroposa O.A.
Xumunsi.  KoHcnekr nexkumid. YueOHOe
nocobue. — M.: Poccuiickuii yHuBepcUTET
Ipyx0bl  HapozoB, 2011 [JnextpoHHOE
u3aaHue].
http://www.iprbookshop.ru/11429.html

DBC IPRbooks

60

Kopoun H.B. O6mas xumus. — M.:
Bricmas mxomna, 2003. 557 c.

Pexomennona
HO MO PD

41

60

Kypc o60meii xumun: Y4eOHUK IS
crynentoB By3oB / H.B. Koposun, I'.H.
Macnennukosa, JL.I'. I'ycekoBa u ap. Ilog
pea. H.B. KopoBuna. — M.: Beici. mikona,
1981.

Honymeno
MBuCCO
CCCP

20

60

10

Makapoa O.B. Heopranuyeckass Xxumusl.
VYuebHoe mocobue. — Caparos: At [T Dp
Meauna, 2010 [DnextponHOoe u3aanue].
http://www.iprbookshop.ru/730.html

OBC IPRbooks

60

11

ITorynsesa H.A. Kype JIEKLIUH-
npe3eHTalmii  «OCHOBBI OOIIEH XUMHK,
«OCHOBBI XUMHH 3JEMEHTOB», «OCHOBBI
OpraHUu4eCcKOd XUMHUN»

C10 Moodle
http://moodle.nfy
gu.ru/course/view

.php?id=4251

60

12

PabunoBnu B.A., Xasun 3./1. Kparkuit
XUMUUYECKUM crpaBouHuK. — JI.: Xumus,

1991.

60

13

Crace H.®. CnopaBouHumk mo oOmIeiH
HEOPTaHMYECKON XUMHH: yaebHoe
mmocodwe. — Tomck: Tomckuit
MOJIMTEXHUYECKUH  yHHBepcuteT, 2014
[DnexrponHoe u3JgaHue].
http://www.iprbookshop.ru/34718.html

PexomenmoBa
HO B Ka4eCTBE
y4eOHOTO
rnocoous
Penaknuonno-
HM3aTEJIbCKIM
CBETOM
Tomckoro
MMOJIUTEXHUYEC
KOTO
YHUBEPCUTETA

OBC IPRbooks

60

14

Xumust: ygeOHoe rmocodue i CTyJeHTOB
3a04HOW  (GopMBI  OOy4eHHS  Bcex
HalpaBJICHUH IOJTOTOBKH OakanaBpoB /
I'T. KpuBueBa [u gap.]. — Boponex:
Bopounexckuit roCyAapCTBEHHBIN
apXUTEKTYpPHO-CTPONUTEIbHBIN
YHUBEPCHUTET, 9BC ACB, 2013
[Dnexkrponnslii pecypc]. —
http://www.iprbookshop.ru/22675.html

OBC IPRbooks

60

15

Uukua E.B. Xumwus: ydeOHOe mocobue /
E.B. Yukuh. Tomck:  Tomckuii
FOCy}IapCTBeHHBIﬁ YHUBEPCUTET CHUCTEM
YOpaBJICHUS M PaaWUO3IEKTPOHUKH, OIb
Kontent, 2012 [DnekTpoHHBINH pecypc]. —
http://www.iprbookshop.ru/13873.html

9BC IPRbooks

60

MeTtoamyeckue pa3paboTKH By3a

3aiinesa H.B. JlaGopaTopHBIi MPaKkTHKYM
1o obmei xumun. — Tomck, 2006.

PexomenmoBa
Ho JIBPYMI]

150

60

19




Iorynsesa H.A. KontpomnsHo-
N3MEPHUTENBHBIE MaTepHabl 1o
IUCUMIUINHE «XHUMHUs». Pasmensr «OO0mas
XUMUST», «XUMHS 37IEMEHTOBY», «OCHOBBI
opraHudeckod xumum». — HeproHrpu,
2015.

50

60

OJEeKTPOHHBIE PECyPChI

Xumms. IlogroroBka k EI'D: mpakr.
mocoOKMe 1O BBIMNOJHECHUIO TECTOBBIX
3aJJaHMM. [DneKTpoHHBIE  TEKCTOBBIE
nanuble]. — M.: HoBas mkoma, 2009.
Hsrorosurenu: 000 «Ypanbckuil
3NeKTpoHHBIM 3aBoj». Jlun. MIITP P®
cepust BA® Ne 77-15 ot 21.09.2007, OO0
«Cenenay. Jluneusus BA® Ne 77-246 ot
21.07.2006, OOO  «PemmmuMacrep».
JInnensus BA® Ne 77-41 ot 15.10.2007,
000 «[uck IIpo Ilmrocy. JInnersus BAD
Ne  77-292 ot 12.02.2008, 0OOO
«PenTallpomy. JIuniersuss BA® Ne 77-242
ot 31.03.2006.

60
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8. IlepeyeHnb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu « UHTepHET» (1aJ1€ee
ceTb-VHTEpHET), HEOOXOAMMBIX [IJISI OCBOEHU S TUCUUIIJIMHBI
1) DnekTpoHHas HH(POPMAIMOHHO-00pa3oBaTeibHas cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=4251, http://moodle.nfygu.ru/course/view.php?id=9406
(OITN), http://moodle.nfygu.ru/course/view.php?id=9404 (OI'P),
http://moodle.nfygu.ru/course/view.php?1d=9405 (I1P)

9. OnncaHue MaTepPUAILHO-TeXHHUYECKOI 0a3bl, He0OX0TUMOH 1JI51 OCYIIeCTBIECHHS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

Ne Buabl yueOHbIX HaumeHoBaHUe ayaiuTOPHId,
N . Ilepeyenb o0opynoBanust
n/n 3aHATHH* Ka0MHeToB, 1a0opaTopuil M mp.
1. | JleknuoHHbIe 3aHATHS | MyIbTUMEIUHHBINA KAOUHET HNuTepakTuBHAs 10CKA,
HOYTOYK, MYJIbTUMEIUHHBIN
IPOEKTOP
2. | [IpakTuyeckue YyeOunas 1abopaTopusi XUMHUU XUMUYECKasl Iocyaa U
3aHATUA (xabunet Ne 108 VJIK) crienuanbHoe 000pyI0BaHNUE,
(JtabopatopHbIe HarpeBaTelIbHbIC TPUOOPHI,
paboThI) XUMUYECKHUE PEAKTHUBBI

10. Mepeyenb HHPOPMAITHOHHBIX TEXHOJIOTHA, HCMOJIB3YEeMBIX MPH OCYIIECTBJIEHUH
o0pa3oBaTe/IbHOIO NMPoUecca MO0 AMCHMUIVINHE, BKJIKYAS NepeYyeHb IPOrPpaMMHOro odecredeHust
U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
10.1. Ilepeyerb UHPOPMALIMOHHBIX TEXHOJIOTUMN, HCTIONIB3YEMbIX MIPH OCYIECTBICHUH
06pa30BaTeNHLHOTO MPOIIECCa 110 AUCIUTITHHE®

IIpn ocymecTBaeHMH 00pa30BATENBLHOTO TMpoIecca MO JUCHUIUIMHE HCIIOJIBb3YIOTCA
crenyromue HHHOPMaIMOHHBIC TEXHOJIOTHU:

. UCIONIb30BaHWE Ha 3aHATHSIX DJIEKTPOHHBIX  W3JaHUN  (YTEHHE JIeKIUH C
UCIIOJIb30BAHUEM  CITalI-TIPE3CHTAIMA,  DJICKTPOHHOTO  y4eOHOro  mocoOus), BHOACO- W
ay/IMOMaTepuaos;

. OpraHM3aIisl B3auMOICUCTBHS ¢ oOydaronumucs mocpeacrsom CIIO Moodle;

. opranmzanusi CPC ¢ ucnonb30BaHUEM BHPTYaIbHOTO J1a0OPATOPHOTO MPAKTHKyMa IO
HEOPraHUYECKOW XUMUHU.

10.2. TlepeveHb MPOrpaMMHOTO 00ECTICUCHHUS
MS PowerPoint, MS Word.

10.3. Ilepeuyenp HHPOPMALIMOHHBIX CIPABOYHBIX CUCTEM
He ucnons3yrorcs.

°B nepeune MOTYT GbITh yKa3aHbl Takhe MH(QOPMAIMOHHBIE TEXHONOTHH, KAK HCIIONL30BAHUE HA 3aHATHAX DNIEKTPOHHBIX M3/[AHUI (4TeHHE JEKUHi C
UCIIONB30BaHHEM CIAii-Ipe3eHTAIH, DJIEKTPOHHOTO Kypca JeKIHWil, rpaduyecKuX OOBEKTOB, BHJICO- ayAuo- MaTepuanoB (uepe3 HHTepHer),
BUPTYaJIbHBIX J1a00OpaTOpPHUi, NMPAKTUKYMOB), CHEHHAIU3UPOBAHHBIX M OQHCHBIX MPOrpamMM, MH(OPMAIMOHHBIX (CIIPABOYHBIX) CHCTEM, 0a3 JTaHHbIX,
OpraHU3alNsl B3aUMOACHCTBHS ¢ 00YJAIOIIMMHCS [OCPEICTBOM ICKTPOHHOI MOYTHI, (OpyMOB, IHTEpHET-TPyYIIN, CKaiill, 4aThbl, BUACOKOH(EPEHIICBI3b,
KOMIIBIOTEpPHOE TECTHPOBAHHE, IWUCTAHIMOHHBIC 3aHATHS (ONUMIMAABI, KOH(EpeHIHH), BeOMHAp (CEeMHMHAp, OpPraHM30BaHHBIN dYepe3 IHTepHeT),
MOATOTOBKA MPOEKTOB C UCIIOIb30BAHUEM 3JIEKTPOHHOTO O(uca Ml 000I0UKH) U T.11.
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JHUCT AKTYAJIN3AIIMUA PABOYEN IPOT'PAMMBI JJUCIHUILINHBI

b1.b.19 Xumus
VYueOHblii BrecenHble H3MeHEHUA IIpenonasarens IIporokon 3acenanus
ron (®HO) BBITTyCKaOIIeH Kadeaps

(mata, Homep), DO
3aB.KadeIPOii, OJIHUCH

B mabauye ykazvigaemcs moabko Xxapaxkmep usMeHeHull (Hanpumep, usmeHeHue memsl, CNUCKA UCMOYHUKO8 NO meme Ulu
memam, cpeoCcms HPOMENCYMOUHO20 KOHMPONA) ¢ YKA3aHuem nyHKmos paboueu npocpammvl. Camo coodeposcanue
UBMEHEHU OQOPMIIAEMCS NPULONCEHUEM IO CKEO3HOU HyMepayuu.
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