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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHUS JUCIUIUIMHEI IBIsIETCS (POPMHUPOBaHUE 00IEeNTpo(ecCHOHATBPHBIX KOMIICTEHINH [0 PEIICHUIO
HMHKEHEPHBIX 33/1a4 B IPoecCHOHaIBHOMN JesTeNbHOCTH € HCHONB30BaHUEM METOJIOB €CTECTBEHHBIX HAayK Ha OCHOBE
pa3BUTHS y 00YHaIOIUXCS €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHS; HAYTHOTO MBIIIICHHUS; LIEJIOCTHOTO IIPECTABICHHUS O
XMMUYECKHX 3aKOHAX OKPYKAIOILEr0 MUPa B UX €JUHCTBE U B3aUMOCBSI3H.

1.2 | 3apaun TUCLIUTIIMHEL:

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

1.4]- I/IBy‘{eHI/I€ XHMHYCCKHUX SBJICHHI U 3aKOHOB XUMHUH, TPAHUIBI UX IPUMEHUMOCTH, IIPUMCHCHUE 3aKOHOB B BaKHEHIIINX
MMPAKTUYCCKUX MPUITOKCHUAX

1.5 |- BrIpabotka y 00ydarommxcs IPHEMOB U HaBBIKOB PEIICHHS KOHKPETHBIX 33/1a4 U3 Pa3HbIX o0yacTeil XuMuH,
MOMOT'AIOIUX UM B JaJbHEHIIEM petiaTh NpodecCHOHaIbHBIE 33124

1.6 | - O3HaKoMIIEHHE O0YJAIOMUXCS C COBPEMEHHON HAay9IHOH anmapaTypoi ¥ BEIPAOOTKa y 00yJaronuXcs Ha9adbHBIX
HaBBIKOB ITPOBE/ICHUSI AKCIIEPUMEHTAIIBHBIX UCCIICIOBaHHH.

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

Hukn (paznen) OIT: | 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, MaTeMaTHYeCKOro aHaJI3a U MOJIEINPOBAHUS

OIIK-1.2 IIpuMeHsIeT OCHOBHBIEC IOHATHS U 3aKOHBI €CTCCTBCHHBIX HAYK JJIS PELICHHS IPeIMEeTHO-IIPO(IIIBHBIX 3a1a4

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHBIE METOBI TEOPETUUECKOTO M HIKCIIEPUMEHTAIBHOTO UCCIIEAOBaHUS OOBEKTOB, IIPOIIECCOB,
SIBJICHUIT; TIPOBOJUT SKCIICPUMEHTHI 10 33IaHHOM METOJIMKE M aHAIIM3UPYET PE3YIbTATHI

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 | OCHOBHBIE IOHATHSA U 3aKOHBI XUMUH U UX POJIb B PEIICHUH MIPEAMETHO-IPOPUIBHBIX 33134,

3.1.2 | METOIBI TEOPETHIECKOTO U SKCIIEPUMEHTAIIBHOT0 HCCIIEIOBAHNS XUMHUUECKUX 00BEKTOB, IIPOIIECCOB U SIBIICHUH, METOIUKY
HpOBEJCHUs U 00paOOTKH pe3y/IbTaTOB XUMUYECKOI0 IKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ncrionp30BaTh OCHOBHBIE TIOHATHS U 3aKOHBI XUMHH JUIS PEIICHUS TPEAMETHO-TIPOGHUIBHBIX 337134,

3.2.2 | mpUMEHATH METOABI TEOPETHIECKOTO M AKCIICPUMEHTATBHOTO MCCIEA0BAaHIS XUMHIECKIX 00BEKTOB, ITPOLIECCOB
SIBICHUH, IPOBOIUTH XUMHUIECKUE IKCIIEPUMEHTSHI 10 3aJaHHOI METOUKE 1 00padaThIBaTh UX PE3yIIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHHS OCHOBHBIX IIOHATHH M 3aKOHOB XMMUH IS PEIICHISI IPEAMETHO-TPO(QUIBHBIX 3a/1a4;

3.3.2 | HaBBIKaMH MTPUMEHEHHUST METOJIOB TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOI'O HCCIICIOBAHHS XUMUIECKUX 00BEKTOB,
MIPOLIECCOB U SIBJICHUH, HABBIKAMH IPOBEACHUS XUMHYECKHIX SKCIIEPUMEHTOB IO 33JaHHON METOAMKE U HaBBIKAMH
00paboTKH 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 OCHOBHBIE XHIMHUYECKHE MTOHATHS: MOJIb, aTOMHAS Macca, MOJIIpHAs Macca. 3 2
OCHOBHBIE XUMHUYECKHE 3aKOHBI: COXPAaHEHHsI MacChl, TIOCTOSHCTBA COCTABA.
OKBHBAJIEHT, 3aKOH 3KBUBAJIEHTOB. OCHOBHBIE KJIACCHI HEOPTaHUUECKUX
coeluHeHUH. PacueT 5KBUBaNEHTHBIX MAacC IPOCTBIX BEIIECTB U CIOKHBIX
coenuuenuii /Jlex/

1.2 OnpeneneHue 5KBUBAJICHTAa U DKBUBAJICHTHONH MacChl MeTaja 1o 3 2
Bojopony /J1a6/

1.3 Pacder MOSIpHBIX Macc SKBHBAJICHTA MPOCTHIX BEIIECTB M CIIOXKHBIX 3 2
coeHeHNH. 3aKoH 3kBHBasIeHTOB /I1p/

Pasnea 2. OCHOBbI XUMHYECKOH TePMOIUHAMUKH

2.1 DHepreTuka XMMHUYECKUX MPOLECCOB. BHYTPEHHSIsSI SHEPTHUS, SHTAIIBITHS. 3 2
OHTponus, sHeprus [ m60ca, HaIIpaBIEHHOCTh XUMHYECKUX TporieccoB. /JIex/

2.2 OnpeeneHne TEIUIOBBIX Y3PPEKTOB XUMUIECKHUX peakiuii /J1ad/ 3 2




23

Pacuer u3MeHEHUs SHTANBIINHU, SHTPOIUH U dHepruu I ' m6bca XxuMHIeckux
peaKIHii, HAIPaBICHHOCTh XUMUYECKUX mpomneccos. /IIp/

Pa3nen 3. OcHOBBI XMMHYECKOH KHHETHKH

3.1

CKopocTh XMMHUYECKHX peakIuit. XuMudeckoe paBHoBecue /J1ab/

32

CKOpOCTh peakiui U METO/IbI €€ peryaupoBaHust. XUMHUUECKOE PABHOBECHE.
PaBHOBECHS B T€TEPOr€HHBIX CUCTEMaX. PeakI[MOHHAs CIIOCOOHOCTD
Bemects. /JIex/

33

PacueT 3aBUCHMOCTU CKOPOCTU peaKLUi OT KOHLEHTPALUIl pErupyromux
BEILECTB U TeMIepaTypsl. PacueT KoHCTaHThI paBHOBecHs peakuuil. [IpuHimn
cMeleHus XxuMuaeckoro pasHoecus Jle Ilarensbe /TIp/

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

4.1

Crpoenue atoma. KBaHTOBO-MexaHH4ecKkas Mojesb aroma. KopmyckymspHo-
BOJTHOBOH JTyasin3M. DJIEKTPOHHBIE 000JI0YKH aToMOB. KBaHTOBBIE YyHcCa.
IMopsiok 3amomHeH st 3IEKTPOHHBIX 000104YeK: puHIUII [1ayiy, mpaBuiIo
I'yana, npasmiaa KieuxoBckoro. JneKkTpoHHBIE ceMeiicTBa aeMeHToB.  /JIex/

4.2

OnexTpoHHbIE (POPMYIIBI B HICKTPOHHBIE CXEMBI aTOMOB. MI3MeHEeHNE CBOICTB
9JIEMEHTOB [0 IEpHOAaM U Ipymnnam cucreMbl Menaeneesa /I1p/

Paspgea 5. Xumndeckasi CBSI3b M CTPOEHHE MOJIEKY.JI

5.1

CoBpeMeHHBIE MPEICTABICHUS O MIPUPOJIE XUMUYECKO cBsizu. Onpenenenne u
OCHOBHBIE XapaKTEPUCTUKNA XUMHUYECKON CBA3H. MeTo/] BaJIeHTHBIX CBsI3ei
(MBC). Metoa monekynsipabix opourtaneir (MMO). [IpoctpancTBeHHas
CTPYKTypa MoJieKyJ1. JIurnonbpHble MOMEHTHI CBsi3el U MoseKyll. BomopoaHas
cBsi3b. Curma u - cBsizu. /JIex/

52

ONeKTPOHHOTOYEHTHBIE B CTPYKTYPHBIE (POPMYIIBI MOJIEKYI. JIUmoasHbIe
MOMeHTHI Monekyn /ITp/

Pasnen 6. PacTBopsl

6.1

Croco0s1 BBIPpAXKCHUA KOHLICHTPAIINKU PACTBOPOB. 3aKOHBI PacTBOPOB 4JIsd
c1a0bIxX OJICKTPOJIMUTOB. HpI/IMeHeHI/Ie 3aKOHOB K CUJIBHBIM JJIEKTPOJIUTAaM.
Onextponutuyeckas nucconuanysi. CTeneHs IMCCOMaK, KOHCTaHTa
JVCCOLMAIINY, N30TOHNYEeCKni koaddunueHT. FIOHHO-MONEKyIIpHbIC PeaKIuH.
OnexTponuTHYecKas quccoruaryst Boasl 1 pH cpensl. ['maponns coneit. /Jlex/

6.2

OnpeneneHre KOHIICHTPAIIUN PacTBOPA.
DnexTponuTuueckas nucconuanys. Peakunuu nonnoro oomena /J1a6/

6.3

Pacuer Temneparyp KMIIEHHS 1 3aMEP3aHNUs], OCMOTHYECKOTO AaBJICHUS
pactBopos. [Ipon3BeneHne pacTBOPUMOCTH U KOHCTAHTBI JUCCOLMALIN
3NEKTPONINTOB. PacueT KOHCTaHT TUAPONIN3a CONEH U BOJOPOIHOTO
nokazarens /IIp/

Paznpen 7. OKHCIATEIBbHO-BOCCTAHOBHTEILHBIE nmpouneccnol

7.1

[MoHsITHE O CTENIEHN OKUCIICHHS 3JIEMEHTOB B COeMHEHHSAX. OKUCIUTENBHO-
BOCCTaHOBHTEJIbHBIE CBOWCTBA MPOCTHIX BEIIECTB U XUMHYECKHX COSANHEHHMH.
OKHUCIUTEBHO-BOCCTAaHOBUTEIIbHBIC peakini. HanpaBieHHOCTh OKHCITUTEIBHO-
BOCCTQHOBHUTENBHBIX peakunii. CTaHIapTHBIC 3IEKTPOAHbIE TOTCHIUAIBL.
®opmyna Heprcra /Jlex/

7.2

OKHUCIIUTENTFHO-BOCCTAHOBHUTENBbHBIEC peakiuu /J1ab/

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

8.1

XUMAYeCKUe UCTOYHUKH TOKA: FaJbBaHIMYECKHE AIEMEHTHI, aKKyMYJISTOPEI,
TOIUTUBHBIE 3JIEMECHTHI, YCTPOICTBO, MPOIECCH, HCIIOIB30BAHUE Ha XK. JI.
Tpancnopre. /JIex/

8.2

Bonoponnas sHepretuka. Onekrponus. KarogHoe BoccTaHOBIEHHE U aHOJHOE
OKHCJIEHUE. DJIEKTPOIN3 C aKTUBHBIM aHOIOM. BTOpHYHbIE IpoLieccs IpU
anextponuse. 3akonsl apanes. Berxon no toky. Ilpumenenue

anektponuza. /Cp/

8.3

T'anpBaHUYECKHUE JIEMEHTBI
Dnextponus /J1a6/

8.4

Pacuer 5/1c XUMHUYECKUX U KOHICHTPALHMOHHBIX TaIbBAHHYECKHX JICMEHTOB.
3axonsl @apazes Ui poreccoB ekTponu3a /Ip/

Pazgen 9. Kopposus meraios




9.1 Koppo3us MeTalioB: 21€eKTPOXUMHUYECKAs U Ia30Basl, II0Ka3aTelld KOPPO3UU. 3 4
Bubl 2JIeKTPOXUMHYECKON KOPPO3HHU: 00pa30BaHUE rajlbBaHHYECKOW TTapBbl,
KOHIICHTPAIIMOHHON STUSHKH, KOPPO3Hs IT0J] IEHCTBHEM OITY’KIAIOIINX TOKOB.
MeTombl 3aIUTHI OT KOPPO3HUHU: IOKPHITHS, HHTHOUTOPEI KOPPO3HH,
aneKkTpoxumuueckas 3amura /Cp/

9.2 Pacyer 3ammMTHOrO NEHCTBHS OKCHIHBIX IUICHOK, PACYET KOPPO3UOHHOU 3 2
cToiikocT Metaimos /TIp/

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

10.1 JlucriepcHbIe CHCTEMBI, UX KIacCU(DUKAITUH, METO/IBI TIOTYICHHUS. YCTONYUBOCTD 3 3
JICTIEPCHBIX CUCTEM U CITOCOOBI X ctadbmmm3anuu. /Cp/

10.2 CTpoeHne MUIIEIT HEOpraHMIECKNX 30J1eH U cIIoco0bI ux Koaryisuu. [Topor 3 2
koarymsuuu /I1p/
Pazgen 11. CamocTrosiTe1bHas1 padoTa

11.1 [Moxroroeka x nexuusm /Cp/ 3 8

11.2 IoaroroBka k nmpakTUdecKuM 3aHATHIM /Cp/ 3 16

11.3 IToxaroroBka k abopaTopHbiM paboTam /Cp/ 3 16
Pasnen 12. KontakTHasi pa6oTa Ha aTTecTaluio

12.1 3auer c ouenkoi /KD/ 3 0,25

5. OHEHOYHBIE MATEPHAJIBI

OneHouHble MaTepHaibl Ui TPOBEICHUST IPOMEXKYTOYHONW aTTeCTallMyd OOYy4YaroIUXCsl MPUBEICHBI B MIPUIOKEHUN K
paboueii mporpaMmme TUCUUIUIMHBL.
@DopMBI B BHIBI TEKYIIETO KOHTPONS IO AUCHUIUTHHE (MOXYIIO), BHABI 3aIaHUH, KPUTEPUH X OLICHUBAHMS,

pacmpenenenre 60aIoB IO BUAAM TEKYIIETO KOHTPOJIS Pa3padaThIBAIOTCS MPEMNOAABATENIEM JUCIUILINHEI C YIETOM €€ CIIeIU(UKH U
JIOBOJATCS 0 CBEACHUS 0OyJarOIMXCs Ha IEPBOM YUeOHOM 3aHSITHU.
Texkymuil KOHTPOJIb YCIIEBAEMOCTH OCYLLECTBISETCS MpPENnojaBaTeieM AUCLUIUIMHBI (MOIYIISl) B paMKaX KOHTaKTHOM
paboTHI M caMOCTOATETHHOM paboThl o0ydaronmxcs. st pUKCHpOBaHMS Pe3yabTATOB TEKYIIETO KOHTPOIS MOJKET MCIIONB30BAThCS

BUOC.
6. YAEBHO-METOJUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)
6.1. Pexomenayemas JuTepaTypa
6.1.1. OcHoBHas JIMTEpPaTypa
ABTOpBI, COCTABUTENN 3arnaBue Wznarensc On. aapec
TBO, TO/1
JI1.1 | H. B. KopoBux OO6m1ast XUMHUs: yIeOHHK T TEXH. By30B M.:
Bericm.
K., ,
2005
6.1.2. Jlono/iHUTE IbHAS JIUTEPATYpPA
ABTOpBI, COCTABUTEIH 3arnaBue Uznarensc On. agpec
TBO, TOJI
JI2.1 |I'mmaxa H. J1., 3amaun ¥ ynpakHeHU Mo o0mmeit xumun: yaed. mocodue s | M.:
PaOunosuua B. A., BY30B Wnrerpan
Py6unoit X. M. -IIpecc,

2009




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

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 | JlexupioHHBIE ¥ Ja0OpaTOpPHBIC PAOOTHI MPOBOISATCS B COOTBETCTBUH C pACIIUCaHHEM 3aHATHH B J1aOOpaTopHsx ooLien
XMMUH, BKITIOYAIOIISH: CYIIMIBHBIN MIKad, YCTPOHCTBO AL OBICTPOrO MPOCYIIUBAHUS XUM. TIOCY/BI, IITATHB
nabopatopHbii (10 mT.), aKBaTUCTUILIATOP, OMAUCTIILIATOP, 6apomeTp, Bechl anekTpoHHble CASCUWG620HV, komIekT
¢domnuii, anmapat Kunna, mumuinBonst™eTp pH-150M u B yueOHO-HCCIIEA0BATENBCKOM J1a00paTOPUH, BKIIOUAIOLICH:
anmapart Kunma, 6apomerp, ouctiuisarop, Becbl HR 60, konbonarpesatens 11941000M, muwuiusonst™eTp pH-150M, nieus
MydensHas, Tepmodiiok I19-4030, xpomarorpad "Xpomatek Kpucran", anekrporneus CILIOJI. [Tpn npoBeneHnn 3aHATHHA
UCTIONB3YeTCs IPOEKTOp U 3KPaH.

7.2 | JInst BBITIOJTHEHNS CAMOCTOSITENBHOM Pa0OTEl MCHONB3YEeTCSl YUTANBHBIHN 3a11 ONOIMOTEKH ¢ BEIXOAOM B VIHTEpHeT.

7.3 | Anst XpaHeHHs 1Ta0OPaTOPHOro 000PYIOBaHUS MIPELYCMAaTPUBACTCS CICL. [IOMEIICHUE .




