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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

HCJIL OCBOCHUS NUCHUIIIINHBI ABJISICTCA q)OpMI/IpOBaHI/Ie y 6aKaHaBpOB 0a30BBIX 3HAHUN U OCHOBHBIX
MMOHSTUMN XHUMUU, HpeI[CTaBJIeHI/Iﬁ 0 (1)YHI[aMeHTaJIbeIX 3aKOHaX M OCHOBHBIX MCTOJax XUMHYSCKOM HAaYyKH,

H606X0,I[I/IMBIX B IIO3HaHNHU XUMHNYECKUX ITPOLECCOB U SIBJICHHH.

3agaun:
1) meopemuueckuii Komnonenm:

- MOCPEACTBOM ClIyIIaHWsA, KOHCIICKTUPOBAaHUA U pe(bepI/IPOBaHI/IH HU3Y4YUTh U OBJIAACTh TCOPETHYUC-

CKHMMHU OCHOBaMHu XHUMMHH,
- 3HaTb MECTO XUMHHU B CUCTEMC HAYK;
- 3HaTb CyIIHOCTb peaKum”I U MpOoHECCOB, UCIIOJIb3YCMbIX B XUMUU,

- 3HATb IIPUHIUIIBI 1 00JIaCTH UCII0JIL30BAaHMS OCHOBHBIX METOOOB XMMHUHU,

2) nosHasamenbHulll KOMNOHEHN.:

- U3YyYHUTb OCHOBHBIC MCTOAbLI PCHICHUSA 3aaa4, HAOCJICHHBIC HA NPAKTHUYCCKOC NPUMCHCHHUEC TCOPCTU-

YeCKHUX MOJ0KECHHUI XHUMHU,

- BI)Ipa6OTaTB OCHOBBI CaAMOCTOATCIBPHOTO XMMHUYCCKOI'O MBIIIJICHH A,

- YMETh OPUCHTHUPOBATLCS B CYITHOCTU XUMHUYCCKUX ITPOLICCCOB;

3) npakmuueckuii KOMNOHEeHM
- YMETh C TI0JIb30M MPUMEHATH 3HAHUS 110 XUMHUH Ha MPAKTHKE;
- IPUOOPECTH HABBIKK CAMOCTOSITEIbHOTO XUMHYECKOTO pacueTa.

2 MecTo AUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/bHONH MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCHUTCS K 0a30BOM yacTu Ojoka 1 ((I[I/ICLII/IHJ'II/IHLI»

[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcmeyom

[ToctpexkBu3uTHl AUCUUILINHBL: b.1.B. 13 Dxonoeus, b.1.B.O/.2 Mamepuanosedenue

3 TpeOoBaHus K pe3yabTaTam 00y4eHHs 10 JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIMHBI HANpaBJieH Ha (pOpMHUpPOBAHHE CIAEAYIOUINX PE3YIbTATOB 00YUEHHUS

[Inanupyemsle pe3yabTaThl 00y4eHHS MO AUCHUILINHE, XapaKTepU3YIOIIHe
sTanbl HOpPMUPOBAHMS KOMIETEHIUH

®opmMupyemMble KOMIETEHIIUN

3HaTh:

- OCHOBHBIE MOHSTHS U 3aKOHBI XVMHH,

- 00IIME CBEJECHUSA 0 XUMHYSCKOM DJIEMEHTE,

- OCHOBHBIE MPaBUJIa OXPaHbI TPYyJa U TEXHUKH O€30MacHOCTH TIpH paboTe
B XMMHYECKOH JIabopaTopuu;

- CTaHJapTHBIE METOJIbI 00Pa0OTKH PE3YIbTATOB IKCIIEPUMEHTA,

YMerh:

- UCIIOJIB30BaTh IIPUHLIMI IEPUOAUYHOCTH U lIepuoanyeckyro cucremy
JUISL IPEJICKa3aHUsl CBOMCTB XUMHUYECKUX COEAMHEHUI U 3aKOHOMEPHOCTEN
B UX U3MEHEHUH,

- IPOU3BOJIUTH PACYETHI, CBSI3AHHBIE C IPUTOTOBIICHUEM PACTBOPOB
3aJJaHHOM KOHILIEHTPALMU; ONPEIEIICHUEM TEPMOANHAMUYECKUX U
KUHETUYECKUX XapAKTEPUCTHK XUMHUYECKUX MPOIIECCOB; OMPEAEIECHUEM
CTEXMOMETPUH XUMHUYECKUX PEaKLINN;

- MPOBOANTH Y4EOHO-UCCIEA0BATEIILCKUI AKCIIEPUMEHT Ha OCHOBE

OIIK-2 cnocoOHOCTRIO U
TOTOBHOCTBIO YYaCTBOBATH B
OopraHu3amuy padoThI MO
MOBBIIICHUIO HAYYHO-
TEXHUYECKHUX 3HAHUH, B
Pa3BUTUU TBOPUYECKOU
AHHAIAATUBEIL,
palMOHAIN3aTOPCKON U
M300pEeTaTEeNIbCKOM
NEeSITeIbHOCTH, BO BHEIPEHUU
JIOCTHKEHHUH OTEUeCTBEHHON 1
3apyOeKHOU HAyKH, TEXHUKH, B
WCIIOJTb30BaHUH TIEPEIOBOTO
OIIBITa, 00ECIIEYNBAIOIINX

s exTuBHYIO padboTy




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre
sTanbl GOPMUPOBAHUS KOMIIETEHITHA

DopmMuUpyeEMbIE KOMIIETEHLIMU

BJIAJICHUS IPHEMaMHU TEXHUKU paboT B 1ab0opaTopui, a TaKkxkKe
00pabaTtbIBaTh U 0OPMIIATE €T0 Pe3yIbTATHI;

Baaners:

- METOJIaMH OTIPEJICJIEHUS] BO3MOXKHOCTH POTEKAHUS XUMHUYECKUX
NPEBPAIICHUH B Pa3IMYHBIX YCIOBUAX U OICHKU MX IOCIIE/ICTBHH;

- TEOPETUYECKHUMHU METOaMHU OITMCAHUS CBOWCTB MPOCTHIX M CIIOXKHBIX
BEILIECTB Ha OCHOBE TOJIOKEHHS dIIeMeHTOB B [leprnoanueckoii cucreme
XMUMHAYECKHX 3JIEMEHTOB, HAaBBIKAMU IPOBEJICHHS SKCIIEPUMEHTA U
METOJIaMH 00pabOTKH €ro pe3ysIbTaToB.

YUpEXKIIEHUS, TPEAIPUITUS

4 CTpyKTYypa U collepKaHue TUCUUILINHBI

4.1 CTpyKTypa IUCHUATINHBI

OO61as TpyA0€MKOCTh AUCLHUILIMHBI COCTaBIseT 3 3aueTHhIX equHuIl (108 akajgeMuyecKkux 4yacos).

TpynoemMkocTs,
Bun paGotsr aKaJIeMHUYECKHX 4acoB
1 cemectp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 52,25 52,25
Jlexmum (J1) 18 18
Jlabopartopusie padoTs (JIP) 34 34
ITpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25
CamocTrosiTesibHasi padora: 55,75 55,75
- CAMON0020Mo8Ka (Mpopabomka u nNO8MopeHue 1eKYUOHHO20 MAmepuala u
Mamepuana y4eOHUK08 U y4eOHbIX NoCoOuUll;
- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- 10020MOBKA K pYOEI’CHOMY KOHMPOJIIO U M.N.)
Bua utorosoro KoHTpoJIA (3aueT, IK3aMeH, 11 depeHIUPOBAHH bII 3ayer
3a4er)
Paznensl qucuuIuIMHEL, U3y4aeMble B 1 cemectpe
KonnuecTBo yacos
Ne ayIUTOpHas
paszena HanmenoBanue pasnenoB BCero paora BHEay/I.
T 13 | P pabota
1 BBenenune B XuMHIO 17 2 8 7
2 XuMUS U IEPUOJUYECKAs CUCTEMA JIEMEHTOB, 9 2 - 7
XUMHAYECKast CBS3b, KOMIULTMMEHTAPHOCTh
3 XUMHYECKask TEPMOIMHAMUKA: SHEPreTUKa 10 3 - 7
XUMHAYECKHX TPOIIECCOB, XUMUYECKOE U (ha30oBoOe
paBHOBECHE.
4 XuMuuecKasi KHHETHKA: CKOPOCTh PEaKIuy 1 16 3 6 7
METOJIbI €€ PEryIHUPOBaHNUs, KoJieOaTebHbIE
peaKIuH.
5 XUMUYECKHE CUCTEMBI: PACTBOPHI, AUCIIEPCHBIE 23 2 14 7
CHCTEMbI; KHCIIOTHO-OCHOBHBIE CBOMCTBA BEILIECTB.
6 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 15 2 6 7
BEIIECTB M MTPOIECCHI.
7 DnekTpoxuMuieckue mporecchl. CTaHIapTHBIC 9 2 - 7




KommuectBo yacos
Ne HaunmenoBanue pazienon ayropHas BHEay/l.
pasnena BCETO pabora
T 13 | P pabota
AJICKTPOJIHBIE TTOTCHIIHAIIBI. DJIEKTPOJIU3.
XUMHYECKHE UCTOYHUKH TOKA.
8 Kommnekcusie coeqnuaenns. Meron JIKAO MO. 9 2 - 7
Hroro: 108 18 34 56
Bcero: 108 18 34 56

4.2 Coaepxanme pa3iejioB IUCHUNIMHBI

Ne 1 BBenenune B XUMHIO

OcCHOBHBIE 3aKOHBI OOIICH M HEOPraHWYeCKOW XHMMHH, Ta30Bble 3aKOHBI. ODKBHBaJIeHT. Kiracchl
HEOPraHUYECKUX COCIUHEHUM.

Ne 2 Xumus 4 nepuoguvecKkasi CHCTEMA 3JIeMEHTOB, XHMHUYECKAasl CBSI3b, KOMILJINMEHTAPHOCTH

Crpoenue atoma. CocTosiHUE DJIEKTPOHA B aTOME, KBaHTOBBIC uncia. [lepuonnueckuii 3akoH. Turibr
XUMHUYECKUX CBSI3€H, MEXaHU3M 00pa3oBaHusl, TMOpUIU3aAIUs, TEOMETPHUS MOJIEKYIL.

Ne 3 XuMunueckass TepMOAUHAMMKA: JHEPreTHKa XMMHYECKHX MPOLECCOB, XMMHYECKOe U
¢a3oBoe paBHOBecHe

[lepBblii W BTOpOM 3aKOHBI TEPMOJUHAMHUKH, TEPMOJMHAMHYECKHE (YHKIUU, KPUTECPUU
HAaMpaBJIECHHOCTH MPOIECCa, KOHCTAaHTAa PaBHOBECHS, MPUHIMII CIABUIa PABHOBECHS, TEPMOXHUMHMS, 3aKOH
I'ecca u caencTBUS U3 HETO.

Ne 4 XwuMmMnueckas KHHETHMKA: CKOPOCTb PpeaknMH MW MeETOAbI ee peryJupoOBaHuUs,
KoJie0aTe/IbHbIe peaKIuu

3akoH jaelcTBUA Macc, PaKTOPHI, BIUAIOIIME Ha CKOPOCTh PEaKlMy, SHEPTUSl aKTUBALIUH, YPAaBHEHHE
C. Appennyca, npaBuino Baat-I'odda, mpurammmn Jlelllarense.

Ne 5 Xumuyeckue CMCTEMbI: PACTBOPbI, IMCIEPCHbIE CHCTEMbI; KHCJIOTHO-OCHOBHbIE CBOICTBA
BellleCTB

DNEKTPOIUTHI, Teopus HieKTponuTudeckor auccoruanuu C. AppeHuyca, 3aKOH pa30aBICHHS
OcTBanpaa, TEOpUsl CUIBHBIX JJIEKTPOJIUTOB, CIHOCOOBI BBIPAKEHHS KOHIICHTpallUM pacTBopoB, pH u
peakuus cpelibl, TUAPOIIU3 CONeil.

Ne 6 OxucIUTEIHHO-BOCCTAHOBUTE/IbHbIE CBOICTBA BENIECTB M MPOIECCHI

Tunet OBP, Mmeroas! coctaBnenust ypapuenuiit OBP.

Ne 7 Dnexrpoxumudeckue npouecchbl. CTangapTHbIE JJIEKTPOAHbIE MOTEHUHAIbI. JJIEeKTPOJIN3.
XuMHYecKHe HCTOYHHKH TOKA

["anbBaHUYECKUN DJIEMEHT, AJIEKTPOAHBIN moTeHman, HBD, snexkrpomms, 3akonsr M. dapanes,
rajJbBaHOILIACTHKA, TAJIbBAHOCTETHS.

Ne 8 Komniiekcubie coeqnnenus. Meroa JIKAO MO

Ctpoenne u oOmmMe CBOWCTBA KOMIUIEKCHBIX coeAuHeHud. HomeHkmaTypa KOMILIEKCHBIX
coequaennii. OcHoBbl MeToa JIKAO MO.

4.3 JlaGopaTopHblie padoThI

No JIP Ne HaumeHnoBanue 1abopaTopHbIX paboT Kosr-Bo
paznena 4acoB

1 1 Texnuka 6e3onmacHocT. JlaboparopHoe 060pyI0BaHNE U TTOCY/IA. 2

2 1 Ornpenenenre MOJISIPHOM MacChl IKBUBAJICHTa MAarHusi B peaKkIuu C 4
CEpPHOM KMCJIOTOM.

3 1 Pemenue 3agau no reme « X UMHUECKUN SKBUBAJICHT) 2

4 4 XuMH4YecKasi KWHETHKA. PaBHOBECHE XMMUYECKUX PEaKIUH. 4

5 4 [TpoBepouHas paboTa o Teme «XUMHUYeCcKas KUHETHKa 2

6 5 IIpuroroBneHue pacTBopa CEpHON KUCIIOTHI U YCTAaHOBJICHUE €€ 4
KOHIIEHTPaIUH.




Ne JIP Ne HanmenoBanue 1a00paTopHBIX paboT Kor-s0
paznena 9acoB
7 5 PacTBOpHBI 27EKTPOIUTOB. 4
8 3) BonopoHelii nokasarenb pacTBOpoB cosieil. CIBUI paBHOBECHSI. 6
9 6 OKHCITUTENIbHO-BOCCTAHOBUTEILHBIE PEAKIUH. 6
Utoro: 34

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIHILINHBI
5.1 OcHoBHas uTEpaTypa

1 I'munka, H. JI. O6mas xumus [Tekcr] : yueOnuk s OakamaBpoB / H. JI. I'muaka.- 19-e usn.,
nepepad. u gom. - Mocksa : IOpaiit, 2013. - 901 c. - (bakanasp. ba3osrit kypc). - [Ipun.: c¢. 880-887. -
bubmuorp.: c. 888. - IMeH. ykas.: ¢. 889-890. - [Ipeam. ykas.: ¢. 891-900. - ISBN 978-5-9916-2715-3.

2 bonapipesa, O. Y. Xumus [D7IeKTpOHHBINA pecypc] : 3a/lauu U yIpaKHEHUs: ydeOHOe TTocooue i
CTYJCHTOB, OOy4aroluxcs MO MporpaMMaM BBICHIETO OOpa30BaHUS MO HEXUMHUYECKHM HaIlpaBJICHUSM
0akamaBpuata / O. U. bonneipesa, O. I1. Kymmnapesa, I1. A. [TonomapeBa; M-Bo oOpa3oBaHus 1 Hayku Poc.
Odenepanun, Deaep. roc. OFOHKET. 00pa30BaT. yUpeKICHUE BhICHI. oOpa3oBanus "OpeHOypr. roc. yH-T". -
Openodypr : OI'Y. - 2016. - ISBN 978-5-7410-1583-4. - 140 c- 3armu. ¢ TUT. 3KpaHa.

5.2 JlonoiHuTE IbHAS JINTEPATypa

1. I'munka, H. JI. O6mas xumus [Tekcr] : yue6. mocodue nns By3oB / H. JI. 'munka; non pexn. A. U.
EpmakoBa.- 30-e¢ m3x., ucnp. - M. : Unrterpan-Ilpecc, 2005. - 728 c¢. - bubmmorp.: ¢. 704-705. - [Tpemm.
ykas.: c. 706-727. - ISBN 5-89602-017-1.

2. I'munka, H. JI. 3apaun u ynpaxknenust mo obme xumuu [Teker] : yue6. mocobue / H. JI. ['munka.-
Wzn. crep. - M. : KnoPyc, 2011. - 240 c. - [Tpw.: c. 221-240. - ISBN 978-5-406-00810-2.

3. Cneit6o, Y. O6mas xumus [Tekcer] : nep. ¢ anrn. / Y. Cneitbo, T. Ilepconc. - M. : Mup, 1979. -
550 c. :un

4. O6mas xumus. buopusnueckas xumus. XuMusi OMOTeHHBIX 3J1eMeHTOB [TekcT] : yuel. 1 By30B
/ YO. A. Epmos [u ap.]; mox pen. 0. A. Epmosa.- 4-e u3a., crep. - M. : Beicm. mik., 2003. - 560 c. : ui. -
bubnuorp.: c. 548-556. - ISBN 5-06-003626-X.

5. Vraii, f. A. O6mas u Heoprannueckas xumus [Tekct] : yueb. ansa By3oB / 1. A. Yrai. - M. :
Brrcmr. mik., 2000. - 527 ¢. : un - ISBN 5-06-003751-7.

6. ['muaka, H. JI. 3amaun u ynpakaeHus no oouiei xumun [ Tekct] : yueOHO-TIpakTHIeCcKoe Tocooue
uisi OakanaBpoB: y4eOHOe mocoOue UIsi CTYACHTOB BBICIIMX Y4YEOHBIX 3aBEACHHM, OOy4YaIOIUXCS IO
€CTECTBEHHO-HAayUHBIM HarpaBiieHUsM U cnierpanbHocTsM / H. JI. I'nmunka; mox pea. B. A. Ilonkosa, A. B.
babkosa.- 14-e uzn. - Mocksa : FOpaiit, 2014. - 236 c. : un. - (bakanasp. ba3osbrii kypc) - ISBN 978-5-
9916-3449-6.

5.3 Ilepuoanueckue u3gaHust
XKypHan Heopranuyeckoit XuMuH : xKypHai. - M. : Akanemusaaruentp "Hayka" PAH, 2016.
5.4 UnTepHeT-pecypcsbl

1. Dunuknonenus Gusuku u xumuu. - http://fizikaihimia.ru/ Tlpencrarien OosbInoii 00beM MaTe-
pHaa 1o KJIacCHYeCKUM U XPECTOMATHIHHBIM MaTepuanaM. [I0XOauT I OArOTOBKY KakK IO TeMaM JICKIUi
Y CEMUHApPCKUX 3aHITUH, TaK U 1O TeMaM, MPEAHA3HAYCHHBIM I CAMOCTOSATEIILHOTO WIIA PACHIMPEHHOTO

6


http://fizikaihimia.ru/

U3yUCHHS.
2. BupryanbHas oOpa3oBarenbHas jabopatopus. - http://www.virtulab.net/ O6paszoBarenbHbie HH-
TEPaKTUBHBIE PAOOTHI MO3BOJISIOT YYAIIUMCS MPOBOAUTH BUPTYaJIbHBIC SKCIIEPUMEHTHI IO (U3UKE, XUMHH,
OMOJIOTHH, SKOJIOTHH U JPYTUM IIPEJMETaM, Kak B TPEXMEPHOM MTPOCTPAHCTBE, TaK M B IBYXMEPHOM.
3. https://openedu.ru/course - «OTkpbiToe oOpazoBanue», Karamor kypcoB, MOOK: «IIpocTbie MO-
JIEKYJIbI B HAIIEH KU3HUY.

5.5 IIporpammHoe obecmnedyeHue, nMpogeccHOHAIbHbIC 0a3bl JaHHBIX M HMHG(OPMAIHMOHHBIE
CIIPABOYHbIE CHCTEMBbI COBPEMEHHbIX HH(POPMALIMOHHBIX TEXHOJIOIHii

1. Onepaunonnas cucrema Windows (B pamkax nunensuonHoro cornamenuss OVS-ES oGecnieuen
BECh KOMIBIOTEpHBIN napk OI'Y).

2. Ilaker wnacrompHbIX mpuioxenuit Microsoft Office (Word, Excel, PowerPoint) (B pamkax
nunen3nonHoro cornamenus OVS-ES oGecrieuen Bech kommbproTepHblid napk OI'Y) mms moaroToBKu
TEKCTOBBIX JOKYMEHTOB, 00pabOTKH SKCIIEPUMEHTATBHBIX PE3Y/IbTATOB U JIECMOHCTPAIUH MPE3CHTAIHH.

3. ba3a 1aHHBIX OKUCIUTEIHFHO-BOCCTAHOBUTEILHBIX TOTCHIIUAIIOB!
http://www.chem.msu.su/rus/handbook/redox/welcome.html

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

VY4eOHble ayIUTOPUH Ui TPOBENEHHS 3aHATHI JEKIHMOHHOTO THIIA, CEMHHAPCKOTO THIIA, JUIS
IIPOBE/ICHUS] TPYIIOBBIX M HMHIUBHIYaJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJS M IMPOMEXYTOUYHOM
aTTecTaluu.

AyIuTOpUM OCHAILEHBI KOMIUIEKTaMH YYEHUUYECKON MeOeH, TEXHUUECKUMH CPEeICTBaMH O0yUYeHHUS,
CIIy>KalllUMU JJIs1 IPEJICTaBlIeHNs yueOHOU nH(popManuu 00JIbIION ayAUTOPHH.

Jns mpoBeaeHuss 1a0OpaTOPHBIX 3aHATUM MCIOJB3YeTCA CHELMAIM3UPOBaHHAs J1abopaTopus
OCHaIIleHHast TabopaTOpHON MeOEebI0, BRITSHKHBIMU MIKAa(aMHi U COOTBETCTBYIOIIUM KOMILJIEKTOM HOCY/IBI U
00opynOBaHUSI.

[Tomemienue Ui caMOCTOSTENbHOM PaOOThl 00YYarOIIMXCS OCHAIlEHbl KOMIBIOTEPHOM TEXHHKON
nojkiaoueHo k ceru "HMuTepHer" u olecrneyeHneM JOCTyHna B DJIEKTPOHHYIO HH(GOPMAlMOHHO-
oOpazoBarenbHyto cpexy OI'Y.

K paboueii npocpamme npunazaromcesn:

e DoHJA OIEHOYHBIX CPEICTB JUIS MPOBEACHUS MPOMEKYTOYHOW aTTECTAllMH OOYYaroMIMXCs IO
JTUCHUTUINHE;

e MeTonuueckue ykazaHus JUisl O0yJarOIIMXCs 10 OCBOCHHIO JUCITUTIITNHBL.


http://www.virtulab.net/
https://openedu.ru/course
http://www.chem.msu.su/rus/handbook/redox/welcome.html

