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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llenpro OCBOCHUS UCIMILIMHEI ABISETCS (popMIpoBaHHE 00IIeNpo(ecCHOHATBHBIX KOMIIETEHINH M0 PEIICHNIO
HMHKEHEPHBIX 33]a4 B MPO(eCcCHOHANBHOI NeATeTbHOCTH C UCTIOIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK HA OCHOBE
pa3BUTHS y 00OYJaIOMIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAYYHOTO MBIIIICHHS; [EIOCTHOTO MPEACTABICHUS O
XMMUYECKUX 3aKOHAX OKPYXKAIOIIEr0 MUPA B UX EAUHCTBE U B3aUMOCBSI3H.

1.2 | 3amayn QUCIUTUIMHEL:

1.3 | - [Tonyuenue GpyHIaMEHTATFHOTO 00pa30BaHMs, CIIOCOOCTBYIOLIETO AajbHEHIIEMY Pa3BUTHUIO TMYHOCTH;

1.4]- I/I3yquHe XUMHYECCKUX SIBIICHUI U 3aKOHOB XUMHUH, TPAHULBI UX TPUMCHUMOCTH, IPUMEHECHUEC 3AaKOHOB B BayKHEHIIINX
MPAKTUYCCKUX MPUITOKCHUAX,

1.5 |- BrIpaboTka y oOydarommxcsi IpreMOB U HaBBIKOB PEIICHHsT KOHKPETHBIX 33/1a4 U3 Pa3HbIX 001acTell XUMuH,
MIOMOTAIOIIMX UM B JaJbHEHIIEM pelaTs npodeccHoHaIbHbIE 331a4u;

1.6 | - O3HaKOMIIEHHE OOYJAIOIUXCS C COBPEMEHHOI HaydHO anmapaTypoii H BEIPaObOTKa y 00yJaromuXcst HadaIbHBIX
HaBBIKOB IIPOBEJICHHS SKCIICPUMEHTANIBHBIX UCCICIOBAHHMA.

2. MECTO JUCHUIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (pazpen) OIT: | b1.0.12

3. KOMIETEHI[UY OB YYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIATIINHBI
(MOJYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHBIE 3a1a4d B IPO(eCCHOHAIBHOH NeATeIbHOCTH C UCTIONB30BaHIEM METOI0B €CTECTBEHHBIX
HayK, MaTEMaTHYECKOTO aHAJIN3a ¥ MOACITHPOBAHUS

OIIK-1.2 [IpuMeHsIeT OCHOBHBIE OHATHS M 3aKOHBI €CTECTBCHHBIX HAYK JUISA PEIICHUS IPEAMETHO-IPOMMIBHBIX 3a1a4

OIIK-1.3 IIpumeHsieT ecTeCTBEHHOHAYYHbIE METOIbl TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIE0BaHUS 00BEKTOB, MMPOLIECCOB,
SIBJICHUI; TIPOBOANT 3KCIIEPHUMEHTHI 10 33JaHHOH METOUKE U aHAITM3UPYET PE3yIbTaThl

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 | ocHOBHBIC MOHATHS M 3aKOHBI XUMUU U UX POJIb B PEHICHUU NIPEIMETHO-IPO(UIBHBIX 3a/1a4;

3.1.2 | METOIBI TEOPETHYECKOTO U KCIEPUMEHTAIBHOTO MCCIICIOBAHIS XUMHIECKIX 00BEKTOB, IIPOIECCOB U SIBICHUH, METOIUKY
IPOBEJICHHS 1 00pabOTKN PE3yJIbTATOB XUMHUYECKOTO IKCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 [ ucriomp30BaTh OCHOBHBIC MOHATHS M 3aKOHBI XMMUH IS PELICHHS IPeIMETHO-IIPOQHUIBHBIX 33124,

3.2.2 | mpUMEHSATh METOIBI TEOPETHIECKOTO U SKCIIEPUMEHTAIBHOTO HCCICIOBAHNS XHMHUIECKUX 00BEKTOB, IIPOIIECCOB
SIBICHUH, IPOBOJUTH XMMHUUECKUE IKCIIEPUMEHTHI 110 3aJJaHHON METOANKE U 00padaThIBaTh UX PE3yIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHUS OCHOBHBIX MOHATHH U 3aKOHOB XUMUH IS pEIIEHHUS IPEIMETHO-ITPOQHUIBHBIX 3a/1aY;

3.3.2 | HaBBIKaMH MTPUMEHEHHUS] METOJIOB TEOPETHUECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS XUMIUUECKUX 00OBEKTOB,
MIPOILIECCOB U SIBIICHUI, HABBIKAMH MPOBENICHHUS XUMHUUECKHX SKCIIEPIMEHTOB 10 33aHHOW METOANKE 1 HaBBIKAMU
00paboTKH UX PE3yIBTATOB

4. CTPYKTYPA 1 COAEPKAHUE TUCLUAIIIMHBI (MOYJIST)

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

Paznen 1. OcHOBHBIC MOHATHS ¥ 3aKOHbI XUMHH

1.1 OCHOBHBIE XHIMHUYECKHUE TOHITHS: MOJIb, aTOMHAs Macca, MOJISIpHAs Macca. 2 1
OCHOBHBIE XMMHUECKHUE 3aKOHBI: COXPAaHEHHs MaCcChl, IOCTOSIHCTBA COCTaBa.
OKBHBAJIEHT, 3aKOH 3KBUBaJIEHTOB. OCHOBHBIE KJ1aCChl HEOPIaHUYECKUX
coeMHEeHUH. PacueT 3KBUBaJICHTHBIX MacC IIPOCTHIX BEIIECTB U CIOKHBIX
coenunenuii /Jlex/

1.2 Onpenenenue HKBUBAJICHTa ¥ SKBUBAJIEHTHOIN Macchl MeTalIa Mo 2 2
Bojiopoay /J1a6/

1.3 Pacuer MONApHBIX Macc SKBHBAJICHTA IMPOCTHIX BEIIECTB U CIIOKHBIX 2 2
coenuHeHMH. 3aK0oH dKkBUBaiIeHTOB /IIp/

Pasnen 2. OcHOBBI XUMHYECKOW TePMOIUHAMUKH

2.1 DHepreTrKa XUMHYECKUX MPOLIECCOB. BHYTpEHHSIs SHEPIUs, SHTAJIBITHS. 2 1
OuTponus, sHepris [ m06ca, HaIpaBIEHHOCTs XMMHYECKUX TporieccoB. /JIex/

2.2 Onpenenenne TemIoBbIX ) (HEKTOB XUMUYECKHX peaknuii /J1ab/ 2 2
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Pacuer u3MeHEHNs Y)HTANIBIINNY, SHTPOIMHU U 3Heprun ['nb6ca XUMHUECKUX
peakiuii, HanpaBJICHHOCTh XUMUYECKHX Tpoueccos. /IIp/

Pazngen 3. OcHOBBI XUMHYECKOI KHHETHKH

3.1

CKOpOCTh PEaKIuu U METO/IbI €& PEryTupOBaHust. XUMHYECKOE PABHOBECHE.
PaBHOBecHUS B TeTEPOTEHHBIX CUCTEMAX. PeaKIIMOHHAS CIIOCOGHOCTD
Bemects. /JIex/

32

CKOpOCTh XUMHYECKHX peaknuii. Xumudeckoe paBHoBecue /J1ao/

33

Pacuer 3aBUCMMOCTH CKOPOCTH peaKLUi OT KOHIEHTPAIUI perupyroumx
BELLECTB U TemIepaTypsl. Pacuer koHCTaHThI paBHOBecHs peakiuil. [IpuHumn
cMernieHus xumudeckoro paBHoBecus Jle Illarense /T1p/

Paznen 4. [lepuonnyeckas cucteMa U CHCTEeMATHKA 3j1eMeHTOB. CTpoeHne
atoma. OCHOBHBIE XaPAKTePHCTHKH 371€MEHTOB.

4.1

Crpoenne aroma. KBantoBo-MexaHuueckas Mojieiib aroMma. KopryckynspHo-
BOJIHOBOH Jyanu3M. DJIEKTPOHHbIE 000JI0YKH aTOMOB. KBaHTOBBIE KA.
IMopsimox 3amosTHEeHNs AEKTPOHHBIX 000oYek: npuHIu [laynn, npasuo
I'yana, npasuia KireakoBckoro. DiIeKTpOHHBIE ceMeHCTBa 31eMeHTOB.  /JIex/

4.2

OnexTpoHHBIE (POPMYITEI U IEKTPOHHBIE CXEMBI aTOMOB. VI3MeHeHHe CBOWCTB
9JIEMEHTOB IO TepUoAaM U rpynmnam cucteMsl Menneneesa /I1p/

Pazges 5. Xumndeckasi CBI3b M CTPOECHNE MOJIEKYJT

5.1

CoBpeMeHHbIE MPEICTaBICHUS O IPUPOJIE XUMHUECKOH cBs3u. OmnpeneneHue u
OCHOBHbIE XapaKTePUCTUKN XUMUYECKOU CBSI3U. MeTo/1 BaJICHTHBIX CBs3EH
(MBC). Meton monekynsapHbsix opoutaneii (MMO). [IpoctpancTBenHas
CTPYKTypa MOJIEKYJ. J[unosibHbIE MOMEHTHI CBSI3€i U MoJieKyil. BogoponHas
cBs13b. Crurma u nu- cBs3u. /JIex/
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ONeKTPOHHOTOYEUHBIE U CTPYKTYPHBIE (hOPMYIIBI MOJEKYIL. [IUTOIbHEIE
MOMEHTHI MoJekyin /ITp/

Pasnen 6. PacTBopnl

6.1

Crroco0OBI BBIPA’XKCHUA KOHLICHTPAIIUU PAaCTBOPOB. 3aKOHBI PaCTBOPOB AJIsA
cna0bIX OJIEKTPOJIUTOB. HpI/IMeHeHI/Ie 3aKOHOB K CUJIbHBIM JJICKTPOJINUTAM.
Onexrponutuueckas auccouranys. CTeneHb TUCCOMaluy, KOHCTaHTa
JIFICCOITHAIIIH, N30TOHNIECKHH K03 durmenT. FIOHHO-MOIEKYISIpHEBIC PEeaKkini.
DnexTponuTudeckas qucconuanys Boasl u pH cpenst. ['unponms coneid. /Jlex/

6.2

Onpenenenne KOHIEHTPAIMH PacTBOPA.
DnexTponuTuueckas auccouranys. Peakiuu nonHoro oomena /J1a6/

6.3

Pacyer Temneparyp KuIeHHs U 3aMep3aHHs, OCMOTHYECKOTO aBJICHUS
pactBopoB. [IponsBeneHne pacTBOPUMOCTH M KOHCTAHTHI AUCCOLMAINH
3NEKTPOINTOB. Pacuer KOHCTaHT THAPONIN3a CONEH H BOZOPOIHOTO
nokasatedst /IIp/

Pazgen 7. OKuCIUTEIbHO-BOCCTAHOBHTEILHbIE npouneccnol

7.1

[MoHsITHE O CTENEHH OKHCIICHUS SJIEMEHTOB B COeMHEHUSIX. OKHCIUTENbHO-
BOCCTaHOBHUTEJIbHBIE CBOICTBA MPOCTHIX BELECTB U XMMUYECKUX COCTUHCHUIH.
OKHCITUTETFHO-BOCCTAHOBUTEIBHBIC peakini. HampaBieHHOCT OKHCIUTETBHO-
BOCCTaHOBHTEIBHbBIX peakiuil. CTaHIapTHBIC HIEKTPOIHBIC TOTCHIHABI.
®opmyna Hepuera /JIex/

7.2

OKUCTUTETHHO-BOCCTAHOBUTENBHBIE peaknuu /J1ab/

Paznen 8. 3.]IeKTp0XI/[MI/l'-IECKI/Ie CHUCTEMBI.

8.1

XUMHUYECKHE UCTOUYHHUKH TOKA: IaJbBAHUYECKUE HIEMEHTBI, AKKYMYIATOPHL,
TOILIUBHBIE JIEMEHTBI, YCTPOMCTBO, IIPOLIECCHI, UCIIOJIB30BaHKUE HA XK.[.
TpaHcnopTte. Bomopoanas sHepreruka. Dnekrponus. KaTonHoe BoccTaHOBICHUE
1 aHOJIHOE OKHCIIEHHE. DNEKTPOIN3 C aKTUBHBIM aHOZ0M. BTopHdHBIE porecchl
pu uekTpoiuse. 3akoHbsl Papazes. Beixon no toky. Ilpumenenue
anekrponusa. /Jlex/

8.2

T'anpBannuYecKue 3IEMEHThI
Dnexrponu3 /J1ab/
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Pacuer 5/1c XUMHYECKUX U KOHIIEHTPAIIMOHHBIX TalIbBAHMYIECKUX JIEMEHTOB.
3akonbl Papanes a1 mporieccoB dekrponmsa /[Ip/

Pasnen 9. Kopposus meranios




9.1 Koppo3us MeTannoB: 2J1eKTpOXUMHYECKaAs U ra30Basl, II0Ka3aTelld KOPPO3HUHU. 2 2
BubI 2JIEKTPOXUMHYIECKON KOPPO3UH: 00pa30BaHKe ralbBAHUYCCKOM Naphl,
KOHIICHTPAI[MOHHOM ST9EHKH, KOPPO3Ws MO NEHCTBHEM OY)KIAOMINX TOKOB.
MeTo/5! 3aIIUTH OT KOPPO3UH: TOKPHITUS, HHTHOUTOPEI KOPPO3HH,
9JeKTpoXuMHuueckas 3ammra /JIex/
9.2 Pacuer 3aIIUTHOTO IEWCTBUS OKCHIHBIX TUICHOK, PacueT KOPPO3HOHHOU 2 2
cToiikocti MeTayuioB /I1p/
9.3 Koppo3sus metamnos u 6oprda ¢ Heii /J1ab/ 2 2
Paznen 10. lucnepcHble cHCTeMBbI
10.1 JlucriepcHpIe CUCTEMBI, X KIaCCH(PHUKAIINU, METOBI MOJTyICHHUS. Y CTOHYUBOCTh 2 2
JTICTIEPCHBIX CHCTEM U CITOCOOBI UX cTabmm3anum. /JIex/
10.2 CtpoeHre MATIEIIT HEOPraHMUECKUX 30J1eH 1 crioco0b! nx Koarymsuu. [Topor 2 2
koarymsiuun /IIp/
Pazgen 11. CamocTosiTesibHast padoTa
11.1 IMoaroToBka k siekmusim /Cp/ 2 9
11.2 Ioaroroka k mpakTHYecKUM 3aHATHSIM /Cp/ 2 18
11.3 IMoaroToBka k JiabopatopHbiM pabotam /Cp/ 2 18
11.4 IMoaroToBka k 3auety ¢ onenkoit /Cp/ 2 8,75
Paznen 12. KonrakTHas padoTa Ha aTTECTAI[HIO
12.1 3auer ¢ ouenkoi /KA/ 2 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHouYHbIe MaTepHabl JUIsl MPOBEICHHUS IPOMEXYTOYHON aTTECTAllMU OO0YJaIOMUXCS NPHUBECHBI B IPHIOKECHUU K
paboueii mporpaMme AUCIUILTHHEL.
@DOpMBI U BHIBI TEKYIIEr0 KOHTPOJIS IO AUCUUILIHHE (MOIYNIO), BUIBI 3aJJaHUH, KDHTEPUH UX OI[CHUBAHUS,
pacnpezenenue 6auioB 110 BHJaM TEKYIIETo KOHTPOIIS pa3padaThIBalOTCs PENOAaBaTeNIeM JUCIUILIMHBI C yUETOM ee CIeHU(UKH 1
JOBOJIATCS IO CBEACHHS 0OYJarOIMXCsl Ha IEPBOM YIeOHOM 3aHSATHH.
Texymuii KOHTPOIb YCIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM AUCIUILINHGI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SMOC unm myreM NpoBepKH MUCbMEHHBIX Pa0oT, MPEeIyCMOTPEHHBIX pabouuMH MPOrpaMMaMu TUCIUIUIMH B
paMKax KOHTaKTHOH pabOThl U CAMOCTOSTEIbHOM paboThl 00ydaromuxcs. i1 pUKCHpoBaHMs Pe3yIbTaTOB TEKYIIEr0 KOHTPOIIS
MOXeT ucnoinb3oBaThess DMOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue Wznarensc On. anxpec
TBO, TOJ[
JI1.1 |H. B. Koposun OOmas XuMus: y9eOHUK IS TEXH. BY30B M.:
Bericm.
mIK., ,
2005
6.1.2. JlonoJHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTENN 3arnasue Wznatensc 5. agpec
TBO, TOJ
JI2.1 |T'munka H. JI., 3ajaun U ynpakHeHus Mo o0meit xuMuu: yued. mocodue aist M.:
Pabunosuua B. A., BY30B Wurerpan
Pybunoit X. M. -IIpecc,

2009




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, I'OJ1

JI2.2 | H. JI. I'nmunka OO6mas xuMust: yaeOHOe TocoOue IS BY30B M.:HUuTer
pai-
[pece, ,
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 | KoHCynbTaHT IITIOC

6.2.2.2 | Tapanr

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | JlekumoHHBIE ¥ 1a0OpaTOPHBIC pabOTHI IPOBOISATCSA B COOTBETCTBHH C PACIIUCAHHEM 3aHATHH B 1a00OpaTOpUIX 00men
XVMMHUH, BKITFOYAIOMIEeH: CYIIMIBHBINA IIKad, YCTPOWCTBO I OBICTPOTO MPOCYIIUBAHUS XUM. IOCY/IBI, ITATHB
nmaboparopHsli (10 mT.), akBaguCTHILIATOP, OUAUCTIILIATOP, OapoMeTp, Beckl AnekTporHsle CASCUWG620HV, komItekT
¢domnui, annapat Kunna, munnusonast™erp pH-150M u B yueOHO-HCCIIEIOBATENbCKON J1a00PaTOpUH, BKIIOYAIOLICH:
anmapat Kunma, 6apometp, ouctmstop, Beckl HR 60, konbonarpeBatens [1941000M, muwuusonsT™MeTp pH-150M, neds
MydenpHast, TepMoosiok [19-4030, xpomatorpad "Xpomarek Kpucran", anekrponeus CIIOJI. [Tpu npoBenennn 3aHsTuit
UCTIONB3YeTCS IIPOEKTOP U IKPaH.

7.2 | st BBIIOTTHEHHSI CAMOCTOSITENBHOM pabOTHl HCIIOJIB3YEeTCS YATATIBHBIN 321 OMONMNOTEKH C BEIXOIOM B IHTEpHET.

7.3 | Anst xpaneHus 1abopaTopHOTO 000PYIOBaHHS IIPEAYCMATPUBACTCS CIICIL.IIOMEIICHHE .




