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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS JUCIUILUIMHBI SBISIETCS (DOPMUPOBaHUE 00IIENPO(heCCHOHATBHBIX KOMIIETCHITNH 10 PELICHHIO
HMHKEHEPHBIX 33/1a4 B IPo(eccHOHaTbHON 1esTEeNbHOCTH C HCIONb30BaHUEM METOJ0B €CTECTBEHHBIX HAyK Ha OCHOBE
pa3BUTHS y 00YHaIOIUXCS €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHS; HAYTHOTO MBIIIICHHUS; LIEJIOCTHOTO IIPECTABICHHUS O
XMMUYECKUX 3aKOHAX OKPYXKAIOIIEro MUPA B UX €IUHCTBE U B3aUMOCBS3U.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyyenue GpyHIaMEHTAIEHOTO 00pa30BaHuUs, CIIOCOOCTBYIOLIETO AalbHEHIIEMY Pa3BUTHIO TUYHOCTH;

1.4]- HBy‘{GHI/I€ XHMHYCCKUX SBIICHUN 1 3aKOHOB XUMHUH, TPAHUIBI UX IPUMEHUMOCTH, IIPUMECHCHUE 3aKOHOB B BaKHCHUIIIMX
MPAKTUICCKUX MTPUITIOKCHUAX

1.5 |- BrIpaboTka y 00yJaromuxcsi IpHEeMOB 1 HABBIKOB PEIICHNS KOHKPETHBIX 3a/1ad U3 PAa3HBIX 00JIacTel XUMHH,
MOMOT'AIOIUX UM B JaJbHEHIIEM petiaTh NpodecCHOHaIbHBIE 33124

1.6 | - O3HaxoMIIeHHE O0YJArONIUXCS C COBPEMEHHOM HAyTHOH almapaTypoil 1 BeIpabOTKa y 00yJaronMXcs Ha9albHBIX
HaBBIKOB IIPOBEACHMS SKCIIEPUMEHTAIILHBIX HCCIIEJOBAHUH.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | b1.0.17

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUIIJINHbBI
(MOZYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEpPHbIE 3a1a4i B IPO(ECCHOHANBHOMN NeITeTbHOCTH C UCTIOIb30BAHUEM METON0B €CTECTBEHHBIX
HayK, MAaTEMaTHIECKOT0 aHaJIM3a U MOIEINPOBAHHS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIEC OHATHS U 3aKOHBI €CTECTBEHHBIX HAYK AJISI PEIICHHS IPeIMETHO-IIPOMIIIFHBIX 3a/1a4

OIIK-1.3 IlpumenseT ecTeCTBEHHOHAYYHBIE METOABI TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEI0BaHUS O0BEKTOB, IPOLIECCOB,
SIBJICHUIT; TIPOBOJUT SKCIIEPUMEHTBI 10 33JAHHONH METOANKE W aHAIIM3UPYET PE3YNbTATHI

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 | oCHOBHBIE MOHATHS U 3aKOHBI XUMHHU H UX POJIb B PELICHHH IPeIMEeTHO-NIPOMMIBHBIX 3a/1a4;

3.1.2 | METOIBI TEOPETHIECKOTO U SKCIIEPUMEHTATIBHOT0 NCCIICJOBAHUS XUMIUECKIX 00BEKTOB, IIPOIIECCOB U ABICHHUH, METOIUKY
HPOBEJCHHS U 00PaOOTKU PE3yJIbTATOB XMMHUUYECKOT0 SKCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 | ncionp30BaTh OCHOBHBIE TIOHATHSA U 3aKOHBI XMMHH TSI PEIICHHS IIPeIMETHO-NIPODMIBHBIX 3a/1a4;

3.2.2 | mpUMEHATH METOABI TEOPETHIECKOTO U SKCIICPUMEHTAIBHOT O MICCIEIO0BAaHIS XUMHIECKHX 00BEKTOB, IIPOIECCOB U
SIBTICHUH, IIPOBOIUTH XUMHUIECKHE SKCIIEPUMEHTSHI 10 3aJaHHOI METOHNKE U 00pabaThIBaTh X PE3yIbTaThI

3.3 | Bragern:

3.3.1 | HaBBIKAMH IPIMEHEHUS] OCHOBHBIX MOHITHH U 3aKOHOB XMMUH JJISI PEIICHHS IIpeIMETHO-IPODMIBHBIX 3a1a4;

3.3.2 | HaBBIKAMU TIPUMEHEHHSI METO/IOB TEOPETHYECKOTO M SKCIIEPUMEHTAITHLHOTO UCCIIEIOBAHMS XUMIIECKUX O0EKTOB,
MIPOLIECCOB U SIBJICHUH, HABBIKAMH MIPOBEJCHUSI XUMUUECKUX SKCIIEPUMEHTOB T10 33JAHHONH METOJMKE 1 HAaBBIKAMH
00paboTKu UX pe3yIbTaToOB

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHWe pa3aesioB U TeM /BU 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATUSA / Kype

Pa3nen 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHH

1.1 OCHOBHBIE XHMHUYECKHUE OHATHS: MOJIb, aTOMHAsI Macca, MOJISIpHAst Macca. 3 2
OCHOBHBIE XUMHUECKHE 3aKOHBI: COXPAaHEHHsI MacChl, TOCTOSHCTBA COCTABA.
OKBUBAJICHT, 3aKOH 9KBUBaJIEHTOB. OCHOBHBIE KIIaCChl HEOPraHUYECKUX
coelMHeHUH. PacueT SKBUBaIEHTHBIX MAcC MPOCTHIX BEIIECTB U CIOXKHBIX
coenuuenu /Jlex/

1.2 OnpeneneHre SKBUBAJICHTA U SKBUBAJICHTHON MacChl MeTala 1o 3 2
Bojopony /J1a6/

1.3 PacueT MOJSIpHBIX Macc HKBHBaJIEHTa IPOCTHIX BELIECTB U CIOKHBIX 3 2
coenHeHNH. 3aKkoH YkBuBasieHTOB /I1p/

Pasnea 2. OCHOBbI XUMHYECKOH TePMOIUHAMUKH

2.1 DHepreTuka XUMUYECKUX MPOLECCOB. BHYTPEHHSS SHEPTHUS, SHTAIBITHS. 3 2
OHTponus, sHeprus [ m60ca, HAIIPaBIEHHOCTh XUMHYECKHX MporeccoB. /JIex/

2.2 Omnpenenenne TEIIOBBIX 3 (HEKTOB XUMHUUECKUX peakimit /J1ab/ 3 2




23

Pacuer u3MeHEHUs SHTAIBIINY, SHTPOIHH U SHeprun [ m60ca XUMHUYECKIX
peakuuii, HarpaBIEHHOCTh XUMHYECKUX mporeccos. /I1p/

Pa3nen 3. OcHOBBI XMMHYECKOH KHHETHKH

3.1

CKOpOCTh XUMHYECKHX peakinuil. Xummdaeckoe paBHoBecue /J1ab/

32

CKOpOCTb peaKiy ¥ METOBI €€ PeryIupoBaHusi. XMMUYECKOE PABHOBECHE.
PaBHOBeCHS B FeTEPOr€HHBIX CHCTEMaX. PeakiinOHHas CIIOCOOHOCTH
Bemiects. /JIex/

33

PacueT 3aBUCUMOCTU CKOPOCTH PEAKIMK OT KOHUEHTPALUI PETUPYIOLIIX
BEILECTB U TeMIepaTypsl. PacueT kKoHCTaHThI paBHOBecHUs peakiuil. [IpuHumn
cMeleHus XuMuieckoro pasaoBecus Jle Illatense /TIp/

Paznen 4. Ilepuonuyeckasi cucremMa U CHCTeMATHKA 3j1eMeHTOB. CTpoeHue
atoma. OCHOBHBIE XapaKTePHCTHKH 3J1eMeHTOB.

4.1

Crpoenue atoma. KBaHTOBO-MexaHH4YecKast MOfiesib aToMa. KopmyckyisipHo-
BOJTHOBOH JTyasin3M. DIIEKTPOHHbIE 000I0UKH aTOMOB. KBaHTOBBIE UnCIa.
IMops ok 3amonHeHNUs! HIEKTPOHHBIX 00onouek: npunimn [laynn, npasmito
I'yana, npasmina KireaxoBckoro. DneKTpoHHBIE ceMelcTBa 31eMeHToB.  /JIex/

4.2

OnexTpoHHBIE (HOPMYITBI U FITEKTPOHHBIE CXEMBI aTOMOB. M3MeHeHne CBOICTB
9JIEMEHTOB 10 NIepUoAaM U rpynmnaM cucteMsl Menaeneesa /I1p/

Paspgea 5. Xumndeckasi CBSI3b M CTPOEHHE MOJIEKY.JI

5.1

CoBpeMeHHBIE MPENICTABICHUS O IPUPOJE XUMUYECKOH cBs3H. OrpeneieHue u
OCHOBHBIE XapaKTePUCTUKU XUMUYECKOM CBsI3U. MeTos BaJIeHTHBIX CBS3€i
(MBC). Meton monekyaspusix opouraneit (MMO). IIpocTpaHcTBeHHAas
CTPYKTypa MoJIeKyi. JIUImonbpHbIe MOMEHTEHI CBsI3el 1 MoJieKyil. BomopomHas
cBsi3b. Curma u mu- cBsizu. /JIex/

52

ONEeKTPOHHOTOUCYHBIE U CTPYKTYpHBIE (hopMyIIbI MoeKyl. JumonbsHbIe
MOMEHTHI Moneky /I1p/

Pasnen 6. PacTBopsl

6.1

Crioco0BI BBIPAKCHUA KOHLICHTPAIUHU paCTBOPOB. 3aKOHBI PacTBOPOB AJIsA
cI1a0bIX OJICKTPOJIUTOB. HpI/IMeHeHI/Ie 3aKOHOB K CUJIBHBIM J3JICKTPOJIUTAM.
Onexrponutryeckas nuccounanys. CTeneHb TUCCONMAIM, KOHCTaHTa
JIFICCOIMAIINHN, N30TOHNIECKHH KodddurmeHT. 1OHHO-MOIEKYISIpHBIC PEaKIIHH.
DnexrponuTrdeckas qucconuaryst Boasl M pH cpensl. Tuaponus coneit. /Jlex/

6.2

OnpeneneHre KOHIEHTPAIUN PacTBOpa.
DnexrponuTryeckas quccouuanys. Peakiuyu noHHoro oomena /J1a6/

6.3

Pacyer TemmepaTyp KUIEHHS U 3aMepP3aHUs, OCMOTHYECKOTO JaBICHUS
pactBopoB. [Ipon3BeeHNe paCTBOPUMOCTH U KOHCTAHTHI JUCCOIUAIINT
3JIEKTPOIHUTOB. PacueT KOHCTaHT ruAponn3a cojiei ¥ BOAOPOIHOTO
nokazatens /IIp/

Paznpen 7. OKHCIATEIBbHO-BOCCTAHOBHTEILHBIE nmpouneccnol

7.1

IToHsTHE O CTENIEHH OKHCIICHHS JJICMEHTOB B COSAMHEHUX. OKUCIUTENIBHO-
BOCCTaHOBHTEJIbHBIE CBOWCTBA MPOCTHIX BEIIECTB U XMMUYECKUX COSITMHCHUH.
OKHCITHTENPHO-BOCCTAHOBUTEIbHBIE peakiny. HanpaBieHHOCTh OKUCIUTENBHO-
BOCCTQHOBHTENBHBIX peakiuil. CTaHIapTHEIC HJICKTPOAHbIE TOTCHIUAIBL.
®opmyna Heprcra /Jlex/

7.2

OKHCIUTENEHO-BOCCTAHOBUTENBHBIE peakiuu /J1ab/

Paznen 8. 3J’leKTpOXl/IMl/I'{eCKI/Ie CUCTEMBI.

8.1

XUMAYeCKre NCTOUYHHUKH TOKA: TaTbBAHHYECKUE AIIEMEHTBI, aKKyMYJIATOPHI,
TOIUTUBHBIE 3JIEMECHTHI, YCTPOICTBO, MPOIECCH, HCIIOIB30BAHUE Ha XK. JI.
Tpancnopre. /Jlex/

8.2

Bonoponnas sueprerrka. Dnexrponu3. KarogHoe BoccTaHOBIEHHE U aHOHOE
OKHCJICHHE. DJIEKTPOJIN3 C aKTUBHBIM aHOZOM. BropuuHble nponeccs! npu
anekrponuse. 3akoHbl apanes. Beixon no Toky. [lpumenenue

anekrponuza. /Cp/

8.3

T'anpBaHnYECKUE JIEMEHTHI
Dnexrponus /J1ad/

8.4

Pacuer 5/1c XUMHUYECKHX M KOHIICHTPAL[MOHHBIX TAIbBAHMYECKUX JIEMEHTOB.
3axons! Papanest Ay mporeccos 3exrponu3a /Tp/

Pazgen 9. Kopposus meraios




9.1

Koppo3sus MeTanoB: 31eKTpoXUMHUYEcKas U ra30Basi, II0Ka3aTeId KOPPO3HUH. 3 4
Buibl 351€KTpOXMMHYECKOH KOPPO3HHU: 00pa30BaHUE TAJIbBAHMYECKOH Mapbl,
KOHIICHTPALMOHHOH STIeHKH, KOPPO3HS MO AeHCTBIEM OIy)KIafOMINX TOKOB.
MeTOmBI 3aIUTHI OT KOPPO3UH: TOKPHITHS, HHTHOUTOPEI KOPPO3HH,
aJeKTpoxuMudeckas 3ammura /Cp/

9.2 Pacyer 3ammTHOro 1EiCTBHS OKCUAHBIX TUICHOK, pacyeT KOPPO3HOHHOM 3 2
ctoiikocty Metayuios /TIp/

9.3 Kopposus meraiioB u 60pr6a ¢ ueit /J1ab/ 3 2
Paznen 10. lucnepcHbie cHCTeMbI

10.1 JlucriepcHbIe CHCTEMBI, X KITaCCH(PHUKAIIH, METO/IBI TIOTYICHHUS. YCTOHIHUBOCTD 3 3
JICTIEPCHBIX CUCTEM U CITOCOOBI X ctadbmmm3anuu. /Cp/

10.2 CTpoeHne MUIIEIT HeOpraHMIECKHIX 30JIeH U CrIoco0B!I MX Koaryismu. [Topor 3 2
xoaryssiiuu /Ip/
Pazgen 11. CamocTrosiTe1bHas1 padoTa

11.1 [oxroroBka k nextysiM /Cp/ 3 8

11.2 IoaroroBka k npaxTudeckuM 3aHaTHIM /Cp/ 3 16

11.3 IToaroroBka K tabopaTopHbiM padoTam /Cp/ 3 16
Pasnen 12. KontakTHasi pa6oTa Ha aTTecTaluio

12.1 3auer c¢ onenkoi /KD/ 3 0,25

5. OHEHOYHBIE MATEPHAJIBI

OreHOUHBIC MaTepHaNbl AT IPOBEICHUS MPOMEXKYTOUHOH aTTeCTaly 00yJaloIUXCsl IPUBEICHB! B MPIIOKEHUN K

paboueii mporpaMMe JUCHUIUIAHBI.

q)OpMBI W BUABI TCKYLICTO KOHTPOJIA MO AUCHUILIMHE (MOZ[yJ'IIO), BUIbI BaﬂaHHﬁ, KpUTCPpHUN HUX OLICHHUBAHUA,

pacmpeneneHne 0aIoB MO BUAAM TEKYIIEro KOHTPOJIS Pa3padaThIBAIOTCS MPEMNOAABATEIEeM JUCIUIUINHEI C YUETOM €€ CTICIH(UKA ’
JIOBOZATCA 10 CBEJCHUS 00YyUaroLIUXCs Ha TIEPBOM YUCOHOM 3aHITHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIICTCS MIPENofaBaTeNieM NUCIHUIUIAHBI (MOIYNsl) B paMKax KOHTaKTHOW

paboTHI U caMOCTOATETBHOM paboThl o0ydarommxcs. [ pUKCHpoBaHUS pe3yIbTaTOB TEKYIIEro KOHTPOJIS MOKET NCTIONb30BAThCS
BUOC.
6. YAEBHO-METOANWYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbBI (MOAYJIS)
6.1. Pexomenayemas JuTepaTypa
6.1.1. OcHoBHas JIMTEpPaTypa
ABTOpBI, COCTaBUTENH 3ariaBue W3narennc O11. agpec
TBO, TOIL
JI1.1 | H. B. KopoBux OO6mrast XUMHS: yIeOHHK /ISl TEXH. BY30B M.:
Bericm.
HIK., ,
2005
6.1.2. Jlono/iHUTE IbHAS JIUTEPATYpPA
ABTODBI, COCTABUTENHN 3arnaBue Wznarensc 1. aapec
TBO, T'OJl
JI2.1 |T'nmunka H. JL., 3amauu 1 yrpaxHeHUs 10 00IIel XUMHH: yae0. mocodne Jist M.:
PaOunosuua B. A., BY30B Wnrerpan
Py6unoit X. M. -IIpecc,

2009




ABTOpBI, COCTABUTEIH 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1

J12.2

H. JI. I'nunaka OO6mas XuMus: yaeOHoe mocoOue s By30B M.:Uuter
pal-
[Ipecc, ,
2004,
2003

6.2 UndopManMoOHHBIE TEXHOJIOTUH, HCIOJIb3yeMble NMPHU 0CYILeCTBIEHUH 00Pa30BaTEJILHOI0 Mpoiecca no JMCUUIInHe

(Mony.i10)

6.2.1 IlepevyeHnb JINIIEH3HOHHOTO M CBOOOHO PACIPOCTPAHIEMOTr0 MPOrPAMMHOI0 00ecTedeHUst

6.2.1.1 | MS OFFICE

6.2.2 Ilepeuens npoeccHOHAIBHBIX 623 TaHHBIX H WH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

KoncynbranT mitoc

6.2.2.2

I'apanT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

7.

—_

VYueOHbIe ayIUTOPUH JUTS IPOBE/ICHUS 3aHATHH JIEKIMOHHOTO THIIA, YKOMIIIEKTOBaHHbIE CIIELMAIN3NPOBAHHOI MEOEIBI0
1 TEXHUYECKIMH CPEICTBAMH O00yJIEHHS: MyIbTUMEIHIHHOE 000pyIOBaHNE IS IPEOCTaBICHNS YIeOHOH HH(pOpMaIH
OOJIBIIION ayIUTOPHUHN H/WIIN 3BYKOYCHIIMBAIOIIEe 000pyIOBaHNE (CTAIIMOHAPHOE MIIH IEPEHOCHOE).

7.2

VYaeOHBIE ayINTOPHH TS IPOBEICHUS 3aHATHI CEMHHAPCKOTO THITA, TPYIITOBBIX U HHANBHUIYaJIbHBIX KOHCYIbTAINH,
TEKyIIEero KOHTPOJIS U MIPOMEXKYTOUHOH aTTeCTalluH, yKOMILUIEKTOBAaHHBIE CIICIIMAIN3NPOBAHHOI MeOENbIo U
TEXHHYECKIMH CPEJCTBAMU O0yYEHHS: MYJIbTUMEIMIHHOE 000PYIOBAaHUE W/MITH 3BYKOYCHUIINBAOIICEe 000PYIOBaHUE
(cTanmoHapHOE WM TIEPEHOCHOER).

7.3

IomenieHust 11 CaMOCTOSTENBHOI PabOThI, OCHAICHHBIC KOMITBIOTEPHOH TEXHUKOH C BO3MOYKHOCTBIO TTOKIFOUCHHUS K
cetr "MHTEpHET" M 00ECTICUCHUEM JIOCTYIIA B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

7.4

JlaGoparopun, OCHaIIEHHbIE CHIEAITBHBIM JIAO0OpaTOPHBIM 000pYIOBAaHUEM: CYIIMIIBHBII MIKaQ, yCTPOHCTBO AT
OBICTPOTO MPOCYIINBAHNS XAM. TIOCY/BI, IITAaTUB JabopaTopHsIii (10 mT.), akBagucTHIIIATOP, OMANCTIILIATOD, OapoMeTp,
Bechl anekrponHsie CASCUW620HV, kommtekt ¢omnuit, anmapaTt Kunma, mumnusonst™merp pH-150M u B yueGHO-
HCCIIeIOBAaTENbCKON J1abopaTopuy, BKIIOYatome: annapar Kunma, 6apomerp, ouctmmisarop, secst HR 60,
kosbonarpesarens [1941000M, muumBoinsT™eTp pH-150M, neus mydenbrast, Tepmodiok [13-4030, xpomarorpad
"Xpomarek Kpucran", anexrporeus CIIOJI. ITpu npoBeieHNH 3aHATHI HCIIOIB3YETCS MPOSKTOP U SKPaH.

7.5

Js1 xpaHeHus J1abopaTopHOro 000PYIOBaHMUS MTPEAYCMATPHUBACTCS CIEIl.IIOMEIICHUE .




