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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS JUCIUIUIMHBI SBISIETCS (POPMHUPOBAHKE OOIIETIPOYECCHOHANBHBIX KOMIETESHINH M0 PEIICHUIO
HMHKEHEPHBIX 33/1a4 B IPO(eCcCHOHATBHON esTENbHOCTH C HCIONb30BaHUEM METOJ0B €CTECTBEHHBIX HayK HA OCHOBE
pa3BUTHS y 00YUJaIOMINXCS €CTECTBEHHOHAYYHOI'0 MUPOBO33PEHHST; HAYYHOT'O MBIIIJICHHST; LIEJIOCTHOIO PEICTaBICHHS O
XMMUYECKUX 3aKOHAX OKPYKAaIOILEro MUpPa B UX €IUHCTBE U B3aUMOCBSI3H.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyuenue GpyHIaMEHTAIBEHOTO 00pa30BaHUs, CIIOCOOCTBYIOLIETO AaJbHEHIIEMY Pa3BUTHIO THUHOCTH;

1.4]- HBy‘{CHI/Ie XHMHYCCKHX SBJICHHHA M 3aKOHOB XUMUH, TPAHUIIBI UX TPUMEHUMOCTH, TPUMCHCHUE 3aKOHOB B Ba)KHEHIIINX
MPAKTUICCKUX TMPUITOKECHUAX

1.5 |- BrIpaboTka y 00yJaromuxcs IpUEeMOB U HaBBIKOB PEIICHUS] KOHKPETHBIX 33124 U3 Pa3HbIX 00JIacTeil XUMIH,
MOMOT'AIOIUX UM B JaIbHEHILIeM peniaTh NpodecCHOHaIbHBIEC 33/1a4H;

1.6 | - O3HaxoMIIeHHE 00YJAIOIIUXCS C COBPEMEHHOH HAyJIHOH ammapaTypoi M BEIPaOOTKa y 00y4JaromuXcsl Ha9albHBIX
HaBBIKOB ITPOBEJICHUSI DKCIIEPUMEHTAIbHBIX HCCIIEJOBAHHH.

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

Hukn (pazgen) OIT: | B1.0.08

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

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 3a1a4d B IPO(ECCHOHANBHOIT JeATeIbHOCTH C UCTIONh30BAHHEM METO0B €CTECTBEHHBIX
HayK, MaTeMaTHYECKOr0 aHAJIN3a U MOZCIIMPOBAHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE OHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHUS PEAMETHO-TIPOGIIBHBIX 3314

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHBIE METOABI TEOPETUUECKOTO U IKCTIEPUMEHTAIBHOTO UCCIEI0BaHMS 00BEKTOB, IIPOLIECCOB,
SIBJIICHUH, TIPOBOANT SKCIIEPUMEHTHI I10 33JAaHHONH METOANKE M aHATM3UPYET PE3yIbTaThl

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 | oCHOBHBIE MTOHATHS U 3aKOHBI XMMHUH U UX POJIb B PEIICHUH MPEAMETHO-IPO(PUIBHBIX 3a/1a4;

3.1.2 | METOIBI TEOPETHIECKOTO M IKCIICPIMEHTAIBEHOTO UCCIIEA0BAaHI XUMHIECKIX 00BEKTOB, IIPOIIECCOB U SIBICHUI, METOAHKY
NPOBECHHS U 00paOOTKN Pe3yIbTaTOB XUMHYECKOTr0 SKCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 | ncrionp30BaTh OCHOBHBIE HOHATHS U 3aKOHBI XUMHUH JUISL PEIICHUS TPEAMETHO-IPOQHUIBHBIX 33134,

3.2.2 | mpUMEHATH METOABI TEOPETHIECKOTO M 3KCIIEPHUMEHTAILHOTO HCCIIEIOBAaHNS XMMUIECKUX 00BEKTOB, IPOIIECCOB U
SIBTICHUH, IPOBOAUTH XUMHYIECKIE SKCIEPHMEHTHI 10 3aJaHHOH METOAMKE U 00pabaThIBaTh X PE3yIbTaThI

3.3 | Bragern:

3.3.1 | HaBBIKAMU ITPUMEHEHHS OCHOBHBIX TIOHATHH M 3aKOHOB XMMHH U PEIICHHS IPeIMETHO-IPODIIBHBIX 3a/1a4;

3.3.2 | HaBBIKAaMH IPUMEHEHUST METOJIOB TEOPETUIECKOT0 M IKCTIEPUMEHTAIILHOTO UCCIISIOBAHUS XUMHIECKAX 00HEKTOB,
MIPOLIECCOB U SABJICHUH, HABBIKAMU MPOBEACHUS XUMHYECKUX SKCTIEPUMEHTOB 110 3aJaHHOM METOIUKE U HABBIKAMH
00paboTKK UX pe3yJbTaTOB

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 OCHOBHBIC XMMUUYECKHUE MTOHITHS: MOJIb, aTOMHAs Macca, MOJIIpHAs Macca. 1 1
OCHOBHBIE XMMUUECKUE 3aKOHBI: COXPAHEHHsI MACChI, IOCTOSHCTBA COCTABA.
OKBUBAJIEHT, 3aKOH YKBUBAJICHTOB. OCHOBHBIE KJIaCChl HEOPIraHUYECKUX
coeluHeHUH. PacueT SKBUBaJIEHTHBIX MAacC IPOCTBIX BEIIECTB U CIOKHBIX
coenuuenui /Jlex/

1.2 OnpenesneHne SKBUBAIEHTA U YKBUBAJEHTHON Macchl MeTaIa Mo 1 2
Bonopony /J1a6/

1.3 PacueT MOJISIpHBIX Macc HKBUBAJIEHTA IPOCTHIX BEILECTB U CIIOMAKHBIX 1 2
coeHEHMH. 3aKoH SKBUBaIeHTOB /IIp/

Pasnea 2. OCHOBbI XUMHYECKOH TePMOIUHAMUKH

2.1 DHepreTuka XUMUYECKUX MPOIIECCOB. BHYTpEHHSS SJHEPTHs, SHTAIIBITHSI. 1 1
OHTponus, sHeprus [ m66ca, HarpaBIeHHOCTh XUMHUECKUX TIporieccoB. /JIex/

2.2 OnpeeneHne TEIUIOBBIX AP PEKTOB XUMUIECKUX peakiuii /J1ab/ 1 2
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Pacuer u3MeHEHUs SHTANBIINH, SHTPOIUH U SHepruu I n6bca XxuMIueckux
peakiuii, HanpaBJIeHHOCTh XMMUYECKHX Tporieccos. /IIp/

Pa3nen 3. OcHOBBI XMMHYECKOH KHHETHKH

3.1

CKOpOCTh PEaKIMU U METOJIBI € PEryInpoBaHkst. XUMHUYCCKOE PABHOBECHE.
PaBHOBeCHS B T€TEPOreHHBIX CHCTEMaX. PeakIiMOHHAst CIIOCOGHOCTD
Beuects. /JIex/

32

CKOpOCTh XHMHUYECKUX peakiiii. XuMuieckoe paBHoBecHe /J1a6/

33

Pacuer 3aBHCHUMOCTH CKOPOCTH peaKIuil OT KOHIIEHTPAIMH perupyroumx
BEILECTB U TeMIieparypsl. Pacuer koHCTaHTHI paBHOBecHs peakuuil. [IpuHimn
cMeleHus xumuaeckoro pasaobecus Jle Illarense /TIp/

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

4.1

Crpoenue atoma. KBaHTOBO-MexaHUuecKast MoJienb atoMa. KopryckyssipHo-
BOJTHOBOH JIyanu3M. DJIEeKTPOHHBIE 000I0YKH aTOMOB. KBaHTOBBIE uncIa.
IMopsok 3anonHeHns HNEKTPOHHBIX obonodek: npuHIMn [laynu, npaBuio
I'yana, npasuina KineuxoBckoro. DneKTpoHHBIE ceMeicTBa 3MeMeHTOB. /JIex/

4.2

OnexTpoHHBIE (POPMYIIBI U TEKTPOHHBIE CXEMbI aTOMOB. VI3MEHEHHE CBOWCTB
9JIEMEHTOB 110 IIepUOAaM U rpymnmnaM cuctemsl Menzaeneesa /I1p/

Paspgea 5. Xumndeckasi CBSI3b M CTPOEHHE MOJIEKY.JI

5.1

CoBpeMeHHBIE MPEICTaBICHHS O IPUPOJIE XUMUYECKOH CBsi3u. Ompenenenue u
OCHOBHBIE XapaKTePUCTHUKN XUMUYECKOHN CBsI3U. MeTo/1 BaJIEHTHBIX CBSI3eH
(MBC). Metoa monexyssipubix opoutaneit (MMO). ITpoctpancTBeHHas
CTPYKTypa MOJIEKyJI. J{umonpHbIe MOMEHTHI CBsA3EH U MoJeKyi. Bonoponnas
cBs13b. Curma u - cBs3u. /JIex/

52

ONeKTPOHHOTOYEYHBIE U CTPYKTYPHBIE (hOPMYIIBI MOJIEKYIL. J[UoIpHbIE
MOMEHTHI MoneKy /I1p/

Pasnen 6. PacTBopsl

6.1

Crioco0BI BBIPAKCHUSI KOHICHTPAIIUKU paCTBOPOB. 3aKOHBI PacTBOPOB JIs1
cI1a0bIX OJICKTPOJIUTOB. HpI/IMeHeHI/Ie 3aKOHOB K CUJIBHBIM DJICKTPOJIUTAaM.
OnexrponuTryeckas auccouranys. CTeneHb JUCcCOUUalny, KOHCTaHTa
JIFICCOIMAIINHN, N30TOHWIECKHH K03 duuneHT. VIOHHO-MONEKYISIPHBIC PEaKInH.
DnexTponuTHyeckas auccorpanus Boasl u pH cpensl. ['maponus coneid. /Jlex/

6.2

OnpeneneHne KOHIIEHTPAIIMH PACcTBOPA.
DnexTponuTHyecKas auccouranys. Peakiuu nonsnoro oomena /J1a6/

6.3

Pacyer TemmepaTyp KAICHUS U 3aMEP3aHHsI, OCMOTHYECKOTO IaBICHUS
pactBopoB. [Ipor3BeneHIe paCTBOPIMOCTH M KOHCTAHTHI TUCCOIHAIIIH
3JIEKTPOJUTOB. PacueT KOHCTaHT THAPOIN3a CONIeH U BOAOPOIHOTO
nokasaress /T1p/

Paznpen 7. OKHCIATEIBbHO-BOCCTAHOBHTEILHBIE nmpouneccnol

7.1

IMoHsITHE O CTENIEHN OKUCIICHHS SJIEMEHTOB B COSANHEHHAX. OKHUCITUTENHHO-
BOCCTaHOBHTEIIbHBIE CBOMCTBA MPOCTHIX BELIECTB M XUMHUUECKHX COSIMHEHHH.
OKHCITUTETbHO-BOCCTAHOBUTEIIbHBIC peakuiy. HanpaBieHHOCTh OKHCIUTENBHO-
BOCCTAHOBHUTEJBHBIX peakuuid. CTaHAaPTHBIC SJICKTPOIHBIC IOTCHIHABI.
®opmyna Heprcra /Jlex/

7.2

OKHUCITUTETHHO-BOCCTAHOBHUTENBHBIC peakiyn /J1ad/

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

8.1

XUMHYECKIE HCTOYHHKHU TOKA: FaJJbBaHUICCKUE OJICMCHTBI, aKKYMYJISATOPBI,
TOIIIMBHBIC 3JICMCHTHI, yCTpOfICTBO, TIPOLECCHI, UCIIOJIb30BAHUEC HA XK. 1.
TpaHcnopre. Bonopoanas sHepreruka. Jnekrponu3. KarogHoe BoccTaHOBICHHE
1 aHOJTHOE OKHCIIEHHE. DJIEKTPOIN3 C aKTHBHBIM aHO/IOM. BropuuHble npomeccs
npu aekTponuse. 3akonsl Papanes. Boixon no Toky. IIpumenenue
anekrponusa. /Jlex/

8.2

T'anpBaHUYECKHE DJIEMEHThBI
Dnexrponus /J1ad/
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Pacyer 51C XMMHYECKUX U KOHLICHTPALOHHBIX FaIbBAHHYCCKHX 3JIEMCHTOB.
3axons! Papanes s nponeccos dekrponmsa /TIp/

Pazgen 9. Kopposus meraiios




9.1 Koppo3us MeTainos: 21€KTpOXUMHYECKAs U ra30Basi, [I0Ka3aTeNl KOPPO3UU. 1 2
Bubl 2JIeKTPOXUMHAYECKOH KOPPO3HHU: 00pa30BaHKE ralIbBAHUYECKOH HapBbl,
KOHIICHTPAIIMOHHOH STYEHKH, KOPPO3HS IO ASHCTBHEM OIYKIAFOIIIX TOKOB.
MeTonbl 3aIIUThL OT KOPPO3UH: MTOKPBITHSI, THTUOUTOPHI KOPPO3HH,
9JIeKTpoXUMHUecKas 3amura /Jlex/
9.2 Pacyer 3ammTHOrO NEHCTBHS OKCHIHBIX IUICHOK, PacueT KOPPO3HOHHOM 1 2
cToiikocTr Metaios /TIp/
9.3 Kopposus meraiioB u 6opr0a ¢ et /J1ab/ 1 2
Paznen 10. lucnepcHbie cHCTeMbI
10.1 JlucriepcHbIe CHCTEMBI, UX KIacCU(BHUKAINN, METOIbI MOTy4SHHS. YCTOHYNBOCTh 1 2
JIICTIEPCHBIX CUCTEM U CITOCOOBI MX crabmim3anuu. /JIex/
10.2 CTpoeHre MUIIEIT HEOpTaHMIECKUX 301ei 1 crtocoOs! X Koaryssmun. ITopor 1 2
koarysiiun /TIp/
Pazgen 11. CamocTrosiTe1bHas1 padoTa
11.1 IMoxroroBka k nekmmsm /Cp/ 1 9
11.2 INoaroroska k mpakTudeckuM 3aHaTusaM /Cp/ 1 18
11.3 TToaroroBka k 1abopaTopHbIM padotam /Cp/ 1 18
11.4 IMonroroeka k 3auety ¢ orenkoi /Cp/ 1 8,75
Paznen 12. KonrakTHasi pa6oTa Ha aTTeCTAIUIO
12.1 3auer ¢ onenkoi /KA/ 1 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHOYHbIE MaTepHabl JUIsl MPOBEJCHHS IPOMEKYTOUHOH aTTECTAlMU O0YYaIONIMXCSl IIPUBEJICHBI B IIPHIIOKEHNUH K
paboueii mporpaMme TUCTIUTUTAHBL.
@DopMBI U BHIBI TEKYLIETO KOHTPOJIS MO AUCUUILTHHE (MOXYINIO), BUIBI 3aJJaHUH, KPUTCPHH UX OLIEHUBAHHUA,

pacnpezeneHue 6aIoB 10 BUIAaM TEKYIIETO KOHTPOJIS pa3padaThIBalOTCs MPEIoJaBaTesieM JUCIHUIUIMHBI C YUETOM €€ CIIeHU(pUKH 1
JIOBOZIATCS 10 CBEJICHUS O0YJArONIIXCs Ha IEPBOM yIeOHOM 3aHATHH.
Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIISICTCS IMPEIofaBaTeNieM MUCIUIUINHEI (MOIYIs) B pPaMKaxX KOHTaKTHOH
paboThI U CaMOCTOATENBHOM paboThl 0Oyyaromuxcs. s pukcupoBaHus pe3yabTaTOB TEKYILETO KOHTPOJISI MOYKET UCTIONb30BAThCS

SOUOC.
6. YAEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAYJIS)
6.1. Pexomennyemas qureparypa
6.1.1. OcHoBHasi INTEpaTypa
ABTOpBI, COCTaBUTEIH 3aryaBue Wznarensc On. aapec
TBO, TOX
JI1.1 |H. B. KopoBux OOmas XuMus: Y4eOHHK JUTI TEXH. BY30B M.:
Beici.
hik., ,
2005
6.1.2. JlonoJHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTEIH 3aryaBue Wznarensc On. aapec
TBO, TOX
JI2.1 |T'nmunaka H. JI., 3amauun U ympaxxHeHus 1o o01el xumMuun: yaed. mocooue aist M.:
PabunoBuua B. A., BY30B Uurerpan
Pyounoit X. M. -IIpecc,

2009




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TO]1

JI2.2 | H. JI. I'nmunka OO6mas XuMus: yaeOHoe mocoOue s By30B M.:UnTer
pai-
[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 | KorcynpTaHT III0C

6.2.2.2 | Tapanr

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

7.1 | JleximonHbIe 1 TabopaTOpHBIC pabOTHI MPOBOIATCS B COOTBETCTBUY C PACIIUCAHHEM 3aHATHH B 1a0OpaToOpHsX odmen
XMMUH, BKITFOUAIONIEH: CYIIMIBHBIHN MKad, yCTPOHCTBO [T OBICTPOro MPOCYIIMBAHMS XUM. TIOCY/IbL, INTATHB
naboparopHbiii (10 mT.), aKBaIUCTHILIATOP, OUIUCTHILIATOP, OapomeTp, Bechl anekTporHbie CASCUW620HV, komriekT
¢domnuii, anmapar Kunna, muminBoinst™eTp pH-150M u B ydeOHO-HCCIe0BaTENbCKOM J1aO0paTOpUH, BKIIOUAIOIICH:
anmapart Kunma, 6apometp, ouctiwuisarop, Becbl HR 60, konbonarpesatens [1941000M, muutnsoast™eTp pH-150M, neus
MydenbHas, Tepmodiok [13-4030, xpomarorpad "Xpomarek Kpucran", snexrponeus CIIOJI. [Ipu npoBeneHnn 3aHATHIA
UCTIONB3YETCSI MPOEKTOpP U DKPaH.

7.2 | JInst BBITIONHEHNS CAMOCTOSITEIBHOIM Pa0OThl MCHONB3YeTCs YUTANBHBIH 3a11 ONOIMOTEKH C BEIXOOM B MIHTEpHET.

7.3 | Anst xpaHeHHs1 1TabOpaTOPHOTro 00OPYIOBaHUS MPEAYCMATPUBACTCS CIICI.IOMEIICHUE .




