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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS JUCIUIUIMHBI SBISIETCS (POPMHUPOBAHKE OOIIETIPOPECCHOHANBHBIX KOMIICTEHIINH 110 PEIICHUIO
UHKEHEPHBIX 33/1a4 B IPO(eCcCHOHATBHON IEATENbHOCTH C UCIONb30BaHUEM METOJ0B €CTECTBEHHBIX HayK HAa OCHOBE
pa3BUTHS y 00YUJaIOMINXCS €CTECTBEHHOHAYYHOI'0 MUPOBO33PEHHST; HAYYHOT'O MBIIIJICHHST; LIEJIOCTHOIO PEICTaBICHHS O
XMMUYECKUX 3aKOHAX OKPYXKAIOLIETr0 MUpa B UX €AUHCTBE U B3aUMOCBSI3H.

1.2 | 3apaun TUCLIUTIIMHEL:

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

1.4]- I/IsyquI/Ie XHMHYCCKUX SIBJICHHI M 3aKOHOB XUMUH, TPAHUIIBI UX TPUMEHUMOCTH, TPUMCHCHHUE 3AaKOHOB B BaKHCHUIIIMX
MPAKTUYCCKUX MPUITIOKCHUAX

1.5 |- BrIpabotka y 00ydaromuxcst IPHEMOB U HaBBIKOB PEIICHNS KOHKPETHBIX 3a/1ad U3 Pa3HBIX 00JIacTel XUMHH,
MOMOT'AIOIUX UM B JaIbHEHILIeM peniaTh NpodecCHOHaIbHBIEC 33/1a4H;

1.6 | - O3HaKOMIIEHHE 0OYJaOIIMXCS C COBPEMEHHON HAayJHOI! almapaTypoi U BEIPadOTKa y 00YJarONIHXCs Ha9aaIbHBIX
HaBBIKOB ITPOBE/ICHNUS SKCIIEPUMEHTAIIBHBIX UCCIICIOBaHHM.

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

Hukn (pazpen) OIT: | b1.0.12

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, MaTeMaTHYEeCKOr0 aHaJIN3a U MOZIEINPOBaHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE MOHATHS U 3aKOHBI €CTECTBCHHBIX HAYK AJISI PEIICHHS IPeIMETHO-IPOMMIBHBIX 3a1a4

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHBIE METOBI TEOPETUUECKOrO M HKCIIEPUMEHTAIBHOTO UCCIIEI0BaHUS OOBEKTOB, MTPOLIECCOB,
SIBIICHUI1; IPOBOJUT SKCIICPUMEHTHI 10 33IaHHOM METOJIMKE U aHATM3UPYET PE3yIbTaThl

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 | oCHOBHBIE TIOHATHSA M 3aKOHBI XMMUH U UX POJIb B PEIICHUHU MIPEAMETHO-TIPOQUIBHBIX 33134,

3.1.2 | METOIBI TEOPETHIECKOTO M HKCTIEPUMEHTAIBHOTO HCCIESIOBAHUS XUMHUIECKUX OOBEKTOB, IPOLIECCOB U SBICHUH, METOIHKY
IPOBEJCHHS 1 00paOOTKM Pe3yIbTaTOB XMMHYECKOT0 SKCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 | ncrionp30BaTh OCHOBHBIE HOHATHS U 3aKOHBI XUMHU JUIS PEIICHUS TPEAMETHO-TIPOQHUIBHBIX 337134,

3.2.2 | mpUMEHATh METOABI TEOPETHIECKOT0 M AKCIIEPIMEHTAIBEHOTO FCCIIEA0BAHIS XUMUIECKUX 00BEKTOB, IPOIECCOB
SIBTICHUH, IPOBOAUTH XUMHUIECKUE IKCIICPUMEHTSHI [0 3aJaHHOI METOHKE H 00padaThIBaTh UX PE3yNIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHHSI OCHOBHBIX IIOHATHH M 3aKOHOB XMMHH JJIS PEIICHHS IPEAMETHO-ITPO(QMIBHBIX 3a/1a4;

3.3.2 | HaBBIKAaMH TTPUMEHEHHUST METOJIOB TEOPETUIECKOTO M SKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS XUMHUECKIX 00 BEKTOB,
MIPOLIECCOB U SBJICHUH, HABBIKAMU MPOBEACHUSI XUMHUECKHUX SKCIIEPUMEHTOB 110 331aHHON METOANKE ¥ HaBBIKAMU
00paboTKK UX pe3yabTaTOB

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 XUMHYECKHE TIOHSITUS: MOJIb, aTOMHAs Macca, MOJISIpHAsE Macca. 2 1
OCHOBHBIE XUMHUYECKHE 3aKOHBI: COXPAHECHHUSI MACCHI, TIOCTOSTHCTBA COCTABA.
OKBHUBAJICHT, 3aKOH SKBUBaAJIECHTOB. OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
coeqMHEeHNH. PacueT 3KBUBAJIEHTHBIX MacC IPOCTHIX BEIIECTB U CIOKHBIX
coenuuenuii /Jlex/

1.2 Onpenenenue 5KBUBaJCHTa U DKBUBAJICHTHONW MacChl MeTajla 1o 2 2
Bonopony /J1a6/

1.3 Pacyer MOSIpHBIX Macc SKBHBAJICHTA MPOCTHIX BEIIECTB U CIOKHBIX 2 2
coenHeHNH. 3aKkoH skBuBaseHTOB /I1p/

Pasnea 2. OCHOBbI XUMHYECKOH TePMOIUHAMUKH

2.1 DHepreTuka XUMAYECKUX MPOIIECCOB. BHYTpEHHSIs1 SHEPTHsl, SHTAIBITHUSI. 2 1
OHTponus, sHeprus [ no0ca, HaIIpaBIEHHOCTh XMMIYECKUX TIporieccoB. /JIex/

2.2 OnpeeneHne TEIUIOBBIX d3PPEKTOB XUMUIECKUX peaknuii /J1ab/ 2 2
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Pacuer u3MeHEHUs SHTANBIINH, SHTPOIUH U SHepruu I n6bca XxuMmueckux
peakIuii, HalpPaBJICHHOCTh XUMUYECKHX mpoueccos. /IIp/

Pa3nen 3. OcHOBBI XMMHYECKOH KHHETHKH

3.1

CKOpOCTh peakiMy 1 METOIbI € PeryaupoBaHus. XUMHYECKOE PAaBHOBECHE.
PaBHOBeCHS B T€TEPOreHHBIX CHCTEMAaX. Peak[MOHHAS CIIOCOOHOCTh
Beuects. /JIex/

32

CKOpOCTh XMMUYECKUX peakiuii. Xumudeckoe paBHoBecue /J1ab/

33

Pacuer 3aBHCHUMOCTH CKOPOCTH peakLUi OT KOHLEHTPALUN PErupyroInX
BELLECTB U TeMIlepaTypsl. PacueT koHCTaHTHI paBHOBecHs peakuuil. [IpuHiumn
cMeleHus XxuMuaeckoro pasHoecus Jle Ilarense /TIp/

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

4.1

Crpoenue atoma. KBaHTOBO-MexaHHuecKas MOJesb aroma. KopryckyisipHo-
BOJTHOBOH JIyanu3M. DJIEKTPOHHBIE 000I0YKH aTOMOB. KBaHTOBBIE UHcCHa.
IMopsok 3anonHeHns AMEKTPOHHBIX oOonovek: mpuHimn [aynu, npasuio
I'yana, npasmia KireuxoBckoro. DIIeKTpOHHEIE ceMEHCTBA 371eMeHTOB.  /JIex/

4.2

OnexTpoHHBIE (POPMYIIBI U JIEKTPOHHEBIE CXEMBI aTOMOB. VI3MeHeHne CBOMCTB
9JIEMEHTOB 110 IIepUOAaM U rpymnmnaM cuctemsl Menzaeneesa /I1p/

Paspgea 5. Xumndeckasi CBSI3b M CTPOEHHE MOJIEKY.JI

5.1

CoBpeMeHHBIE MPEICTaBICHHS O IPUPOIE XUMUYECKON CBs3u. Ompenenenrue u
OCHOBHBIE XapaKTepUCTUKN XUMUYECKON CBSA3U. MeTo/1 BaJICHTHBIX CBA3EH
(MBC). Metoa monexynspusix opourtaneit (MMO). [IpoctpancTBeHHas
CTPYKTypa MoJeKyi. JIUrmonsHbIe MOMEHTHI CBsI3ei 1 MoieKys. Bogopoanas
cBs13b. Curma u - cBs3u. /JIex/
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ONeKTPOHHOTOYEYHBIC U CTPYKTYPHBIE (hOPMYIIBI MOJIEKY. J{UTIOITBHEIE
MoMeHTHI Monekyn /ITp/

Pasnen 6. PacTBopsl

6.1

Crioco0BI BBIPAXKCHUSI KOHOCHTPAIUKU PACTBOPOB. 3aKOHBI PacTBOpPOB JIs1
cI1a0bIX OJICKTPOJIUTOB. HpI/IMeHeHI/Ie 3aKOHOB K CHUJIBHBIM JJICKTPOJIUTAM.
OnexrponuTryeckas auccouuanus. CTeneHb JUCCOUralii, KOHCTaHTa
JIFICCOIMAIINHN, N30TOHNIECKHH K03 hunreHT. FIOHHO-MONeKyIsIpHBIC PeaKIHy.
OnextponuTryecKas aucconuanus Boasl 1 pH cpeast. ['maponms coneid. /Jlex/

6.2

OnpeneneHre KOHIIEHTPAIIUHA PacTBOPA.
OnexkTponuTHyeckas aucconuanys. Peakiuu nonnoro oomena /J1a6/

6.3

Pacuer Temneparyp KMIEHHS M 3aMEP3aHUsI, OCMOTHUYECKOTO IaBJICHHS
pactBopos. [IpousBeneHre pacTBOPUMOCTH M KOHCTAHTBI ICCOLUALIIN
NEKTPONUTOB. PacueT KOHCTAaHT THIPONU3a CONEH U BOJOPOIHOIO
nokazarens /ITp/

Paznpen 7. OKHCIATEIBbHO-BOCCTAHOBHTEILHBIE nmpouneccnol

7.1

[MoHsITHE O CTENIEHN OKUCIICHHS 3JIEMEHTOB B COSMHEHHSAX. OKHCIUTEIBHO-
BOCCTaHOBHTEIIbHBIE CBOMCTBA MTPOCTHIX BELIECTB U XUMHUUECKUX COSTHHEHHUM.
OKHCITUTENBHO-BOCCTAHOBUTEINIBHBIC peaklny. HanpaBlieHHOCTh OKHCIHTENBHO-
BOCCTaHOBHUTEJBHBIX peakunii. CTaHIapTHBIC IEKTPOAHbIC TOTCHINAIBL.
®opmyna Heprcra /Jlex/

7.2

OKHUCITUTETFHO-BOCCTAHOBHUTENBHEIE peakiun /J1ab/

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

8.1

XUMHYECKHE HCTOUHUKH TOKA: TaJIbBAHHYCCKHC QJICMCHTBI, aKKYMYJISITOPHI,
TOIIIMBHBIC 3JICMCHTHI, yCTpOfICTBO, TIPOLECCHI, UCIIOJIb30BAHUEC HA XK. 1.
TpaHcmopre. BogoponHas sHepretuka. Dnexrponus. KaroqHoe BoccTaHOBIEHHE
1 aHOJHOE OKHCIIEHHE. DNEKTPONN3 C aKTUBHBIM aHOIOM. BTopu4HBIE NpoLecch
npu nexTponuse. 3akonsl Papazes. Boixon no Toky. Ilpumenenue
anexTponu3a. /Jlex/

8.2

T'anpBaHUYECKHE JIEMEHTBI
Onexrponus /J1ad/
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Pacyer 511C XUMUYECKUX U KOHIICHTPALOHHBIX aJbBAHHYCCKUX HJIEMEHTOB.
3axons! @apazes s pomeccos dekTponusa /I1p/

Pazgen 9. Kopposus meraiios




9.1 Koppo3us MeTalioB: 21eKTpOXUMHUYECKAs U Ta30Bas, I0KA3aTEIN KOPPO3HU. 2 2
Bubl 2JIEKTPOXUMHAYECKOI KOPPO3UH: 00pa30BaHUE TalbBAHHYCCKO Maphl,
KOHIICHTPAIIMOHHON STYEHKH, KOPPO3HS MO ISHCTBUEM OJTYXKITAIOIINX TOKOB.
MeTonbl 3aIIUThL OT KOPPO3UU: TIOKPBITUS, THTUOUTOPHI KOPPO3UH,
9JIeKTpoXuMHUUecKas 3auura /JIex/
9.2 Pacyer 3ammTHOro 1eiCTBHS OKCHIHBIX IJICHOK, PACYET KOPPO3UOHHON 2 2
cToiikoctr Metauios /TIp/
9.3 Kopposus meraiioB u 6opr0a ¢ et /J1ab/ 2 2
Paznen 10. lucnepcHbie cHCTeMbI
10.1 JlucrepcHbIe CHCTEMBI, UX KiIacCH(UKAIMU, METOBI MTOJyYCHHUS. YCTOWIMBOCTh 2 2
JTICTIEPCHBIX CUCTEM U CITOCOOBI MX cTabuim3anuu. /JIex/
10.2 CTpoeHne MHIIEIT HeOpraHMIECKUX 301ei 1 crtocoOBI MX Koaryssmun. ITopor 2 2
koarymsun /IIp/
Pazgen 11. CamocTrosiTe1bHas1 padoTa
11.1 ITonroroBka k siekiusim /Cp/ 2 9
11.2 Ioaroroska k npakTHueckuM 3aHstusm /Cp/ 2 18
11.3 IToaroroBka k JlabopaTopHbIM padotam /Cp/ 2 18
11.4 IMonroroBka k 3auety ¢ oneHkoit /Cp/ 2 8,75
Paznen 12. KonrakTHasi pa6oTa Ha aTTeCTAIUIO
12.1 3auer ¢ onenkoii /KA/ 2 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHOYHbIE MaTepHabl JUIsl MPOBEJCHHS IPOMEKYTOUHOH aTTECTAlMU O0YYaIONIMXCSl IIPUBEJICHBI B IIPHIIOKEHNUH K
paboueii mporpaMme TUCTIUTUTAHBL.
@DopMBI U BHIBI TEKYLIETO KOHTPOJS MO AUCUUILTHHE (MOMYINIO), BUIBI 3aJJaHUH, KPUTEPUH UX OLIEHUBAHHUS,

pacnpezeneHue 6aIoB 110 BUIaM TEKYIIEro KOHTPOJSL pa3pabaThiBarOTCs MPENoiaBaTeieM AUCIHUILIMHEI C y4eTOM ee CIeU(pUKU 1
JIOBOZIATCS 10 CBEJICHUS O0YJArONIIXCs Ha IEPBOM yIeOHOM 3aHATHH.
Texymuii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIISCTCS IIPENofaBaTesieM JUCIHUILINHEI (MOXYNIs) B paMKaxX KOHTaKTHOH
paboThl U CaMOCTOATENBHOM paboThl 0Oyyaromuxcs. s GpukcupoBaHus pe3ybTaToOB TEKYIIEro KOHTPOJISE MOXKET UCIIONb30BaThCs

SUOC.
6. YAEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAYJIS)
6.1. Pexomennyemas qureparypa
6.1.1. OcHoBHasi INTEpaTypa
ABTOpBI, COCTaBUTEIH 3aryaBue Wznarensc Oi1. aapec
TBO, TOX
JI1.1 |H. B. KopoBux OOmas XuMus: y9eOHUK JUTS TEXH. By30B M.:
Beici.
k., ,
2005
6.1.2. JlonoJHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTEIH 3aryaBue Wznarensc Oin. agpec
TBO, TOX
JI2.1 |T'munaka 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 | JlekiimonHble M 1a00paTOpHBIC PaOOTHI IPOBOASTCS B COOTBETCTBHHU C pacliCaHUEM 3aHATHH B J1abopaTopusx oben
XMMUH, BKITIOUAIOIICH: CYIIHIBHBIN mKad, yCTPOHCTBO U OBICTPOTro MPOCYIIMBAHKS XUM. TIOCY/IBI, IITATHB
nabopaTopHsli (10 mT.), akBaJUCTIILIATOP, OMAUCTHILIATOP, OapoMeTp, Bechl atekTporHsle CASCUWG620HV, KoMIutekT
¢domnuii, anmapat Kunna, mumuiuBoiast™eTp pH-150M u B yueOHO-HCCIe0BaTENbCKOM J1a00paTOpUH, BKITIOYAOLICH:
anmapart Kunma, 6apometp, ouctiuisarop, Becbl HR 60, konbonarpesarens 11941000M, muutnsoasT™eTp pH-150M, neus
MydemnbHas, Tepmodiiok [19-4030, xpomarorpad "Xpomarek Kpucran", snexrporeus CILIOJI. [Ipu npoBenennu 3aHATHI
UCTIONB3YeTCs IPOSKTOpP U IKPaH.

7.2 | It BBITIONHEHUS CAMOCTOSITEIBHOM Pa0OTHl MCHONB3YeTCs YUTANBHBIH 3a11 ONOIMOTEKH ¢ BEIXOAOM B VIHTEpHET.

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




