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3ayer 1
KOHTpOJIbHAs padora 1
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Kypc 1
— Uroro
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KonrakrtHast pabora | 8,55 | 8,55 | 8,55 | 8,55
Cawm. pabora 59,6 (59,6 159,6 |59,6

Yacel Ha KOHTPOIb 3,85 3,85 (3,85 (3,85
Hroro 72 72 72 72




IIporpammy coctaBun(u):
Comosa H.B.

Pabouas mporpamma IUCHUTUTHHBL
Xumusi

paspaborana B cootBeTcTBUU ¢ PI'OC BO:

®DenepanbHblii rocyIapCTBEHHBINA 00pa30BaTeNbHbIM CTAaHAAPT BHICLIET0 00pa30BaHUs - CHEIHUAINUTET 1O crienuanbHocTu 23.05.03
IMoaBrKHO# cocTaB *xele3HbIX Aopor (mpuka3 MunoopHayku Poccun ot 27.03.2018 1. Ne 215)

COCTaBJICHa Ha OCHOBaHMHU y4eOHoro mana: 23.05.03-26-1-ITCXK/Irs.plz.plx

Hanpasnenue noarorosku 23.05.03 TIOABMYXHOM COCTAB XEJIE3HBIX JIOPOI" HanpasienHocTs (mpoduis) [py30Bbie
BaroHbI

PaGouas mporpammMa oodpeHa Ha 3acefaHuH KadeIphl

EcTecTBeHHO-MaTeMaTHUYECKHE HayKH

3aB. kadenpoit Bomos B.T.



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 |Ilenpf0 OCBOGHMS AWCHUIUIMHEI sBIAeTcAd (popMmupoBaHHe OOIMIENPOMECCHOHANBHBIX KOMIETCHIMH TI0 pEIICHHIO
UHKCHEPHBIX 3aJad B MPOPECCHOHANBHOM JEATEIbHOCTH C HCIONb30BAHHEM METOOB ECTECTBEHHBIX HAyK HA OCHOBE
pa3BUTHS Y OOYyYArONIMXCSl €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS; HAYYHOTO MBIIIICHHS; LIEIOCTHOTO IPEACTABICHUS O
XMMUYECKHX 3aKOHAX OKPYXKAIOILEr0 MUPa B UX €JUHCTBE U B3aUMOCBS3H.

1.2 | 3amaun qUCIMIITUHBL:

1.3 | - Ilony4enue pyHIaMEHTAIBHOIO 00pPa30BaHMs, CIIOCOOCTBYIOLIET0 AANIbHEHIIIEMY Pa3BUTHIO TNYHOCTH;

1.4 |- M3yueHue XMMUYECKUX SIBICHUU M 3aKOHOB XUMMHM, IPAHUILBI UX NPUMEHUMOCTH, PHUMEHEHHE 3aKOHOB B Ba)KHEHIINX
MPaKTUIECKUX MPUIOKCHUSX;

1.5|- BepaboTka y oOywarommxcs NPUEMOB M HABBIKOB PEHICHUS KOHKPETHBIX 3aJad U3 pas3HbIX oOnacrteil xumuw,
MOMOTAIOIIHX UM B JalbHEHIIeM penath npodeccuoHaIbHbIe 3aJauH;

1.6 |- OsnakomieHue OOy4aroIIMXCsS C COBPEMEHHOW HAay4yHOH ammapaTtypoil W BbelpaboTka y oOydaromuxcs HayalbHBIX
HaBBIKOB [TPOBEICHHS SKCIIEPUMEHTANIBHBIX HCCIIEA0BAaHH.

2. MECTO JUCHUIITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI
Iuxn (paznen) OIT: | b1.0.17

3. KOMIIETEHIIUH OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JTUCIIUITJINHBI

MOAVJIA)

OIIK-1 Cnocoben peuiaTh MHXXCHCPHBIC 3aJa4i B HpO(I)eCCHOHaHLHOfI JCATCIIBHOCTHU C UCITOJIB30BAaHUEM METOA0B €CTCCTBCHHBIX
HayK, MATEMATUYCCKOro aHaJin3a U MOACIIMPOBAHUA

OIIK-1.2 ITpuMeHsieT OCHOBHbIE IIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS pEIICHUs IPEAMETHO-TIPO(PUIBHBIX 3a1a4

OIIK-1.3 HpI/IMeHﬂeT C€CTCCTBCHHOHAYYHBIC METOIbl TCOPECTUICCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCJICAOBAHUA O6’LCKTOB, IponeCcCcoB,
S[BJIGHHﬁ; IIPOBOAUT OKCIIEPUMEHTEHI 10 3aJJaHHOH METOJUKE 1 AHAJIM3UPYET PE3YIbTATHI

B pe3yJsbTaTe 0cBOEHUSI AMCUUIIJIMHBI (MOAYJIs1) 00y4YAIOUIUIACH A0/KEH

3.1 |3narts:
3.1.1 | OCHOBHBIE MTOHSATHUS U 3aKOHBI XHMHH M UX POJIb B PSLUICHUH IPEIMETHO-NIPOGUIBHBIX 3a1a4;
3.1.2 | METOIBI TEOPETUUESCKOTO M IKCIICPUMEHTAIBHOTO HCCIICI0BAHHS XUMUIECKUX 00BEKTOB, IPOLICCCOB U SIBICHUIT, METOIUKY
IIPOBE/ICHHS 1 00pabOTKH Pe3yIIbTaTOB XMMHYECKOI0 SIKCIIEPUMEHTA
3.2 | YmeTh:
3.2.1 | McmoNB30BaTh OCHOBHBIC MOHSTHS U 3aKOHBI XUMHH TSl PEILICHUS TPEAMETHO-IPOPHIBHBIX 3a/1a4;
3.2.2 | IpUMEHATh METOABI TEOPETHUECKOTO U IKCTIEPUMEHTAIBHOTO UCCIEIOBAaHUA XUMUIECKUX 00BEKTOB, MMPOLIECCOB U
SIBJICHUH, IIPOBOJUTH XMMHUYCCKHE SKCIICPHMEHTHI 110 33JaHHOW METOIUKE U 00padaThIBaTh UX PE3yIIbTATHI
3.3 | Baagerts:
3.3.1 | HaBBIKAMU IPUMCHEHHSI OCHOBHBIX TIOHATHI M 3aKOHOB XUMHU JUTS PEIICHHUS MIPEIMETHO-TIPOPHUIBHBIX 33134,
3.3.2 | HaBBIKAMU IPUMEHEHHS METOIOB TEOPETUIECKOT0 U IKCIIEPUMEHTAIBHOTO UCCIIEA0BAaHI XUMHIECKUX OOBEKTOB,
MIPOLIECCOB U SIBIICHUI, HABBIKAMH MPOBEICHHS XUMUYECKUX SKCIICPHUMEHTOB 110 3aJaHHON METOJMKE 1 HABBIKAMHU
00pabOTKH X pe3yIIbTaTOB
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HaumenoBaHnue pa3iesioB U TeM /Bu 3aHATHSA/ Cemectp | HacoB | IIpumeuanue
3aHATHSA / Kvpc
Paznes 1. OcHOBHBIE NOHATHS M 3aKOHBI XUMMH
1.1 OmnpeneneHne SKBUBAJICHTA U 3KBUBAJICEHTHOM MacChl MeTajuia Mo 1 2
Bomopony /J1a6/
1.2 PacueT MOJISIpHBIX Macc SKBUBAJICHTA MPOCTBIX BELIECTB M CIOKHBIX 1 2
coeiMHeHHH. 3aKoH 3kBuBajieHTOB /IIp/
Paznen 2. OcHOBbI XUMHMY€CKOil TePMOANHAMUKH
2.1 OnpeneneHue TEIOBBIX 3 dekToB XuMudeckux peakiuii /J1ad/ 1 2
2.2 PacueT 3MeHEeHHUS SHTATBINH, SHTPOITUH U dHEepruu [ n60ca XUMHIECKUX 1 2
peaknuii, HampaBJICHHOCTh XUMUYIECKHUX mponeccos. /I1p/
Pa3nen 3. OcHOBBI XUMHYECKOH KHHETHKHU
3.1 CKopocTh XUMHYECKHX peakuii. XuMudeckoe paBHoBecue /Cp/ 1 4
32 PacueT 3aBUCMMOCTH CKOPOCTH PEaKLUi OT KOHIEHTPALUN PETUPYIOLINX 1 4
BELIECTB U TeMIIEpaTypsl. PacueT KoHCTaHThI paBHOBecHs peakuuid. [IpuHnun
cMeleHus XxuMuaeckoro pasHoBecus Jle Ilatense /Cp/
Pa3nen 4. [lepuognyeckasi cucTeMa H CHCTeMATHKA 3JieMeHTOB. CTpoeHne
atoma. OCHOBHBIE XapaKTePHCTHKH 3J1eMeHTOB.




4.1

OnexTpoHHbIE (HOPMYIIBI H YIEKTPOHHBIC CXEMBI aTOMOB. [I3MeHeHNe CBONCTB 1 4
3JIEMEHTOB T10 IIepuosiaM U rpynnam cucreMsl Menaeneesa /Cp/

Pazpgen 5. Xumudeckasi CBSI3b M CTPOEHHE MOJIEKYJT

5.1 DJIEKTPOHHOTOYCUHBIC M CTPYKTYPHBIC (POPMYJIBI MOJIEKYI. JIUTIONbHBIE 1 4
MOMEHTBI Monieky /Cp/
Pa3nen 6. PacTBopsl

6.1 OmnpeneneHne KOHIIEHTPAIMKA PacTBOpa. 1 4
OnextponuTHyeckas qucconuanus. Peaknun noraoro oomena /Cp/

6.2 Pacuer TemnepaTyp KUNEHUsS U 3aMEP3aHUsl, OCMOTUYECKOIO 1aBJICHUS 1 4
pactBopoB. IIpor3BeeHIe PACTBOPUMOCTH U KOHCTAHTBI JUCCOLUAIINT
QIIEKTPOIUTOB. PacueT KOHCTaHT rHApONN3a coleit 1 BOXOPOTHOTO
nokazarens /Cp/
Paznen 7. OKuCINTEIbHO-BOCCTAHOBUTEIBLHbIE MPOLECChHI

7.1 OKHUCIUTETLHO-BOCCTAHOBUTENBHBIE peakimu /Cp/ 1 4
Pa3nen 8. DuekTpoxumMuyeckne cMCTEMbI.

8.1 l'anpBaHMYECKHE 37IEMEHTHI 1 4
Onexrtpomus /Cp/

8.2 PacueTt »1¢c XUMHUUECKUX U KOHIIEHTPAILIMOHHBIX rallbBAaHUUECKUX DJIEMEHTOB. 1 4
3akons! Dapases i nponeccos sekTponusa /Cp/
Paznen 9. Koppo3ust metasnion

9.1 Pacuer 3amuTHOro AEMCTBUS OKCHIIHBIX TUICEHOK, pacueT KOPPO3UOHHON 1 4
cToikocTr MeTaiioB /Cp/

9.2 Koppo3us meramios u 6oprda ¢ Heit /Cp/ 1 3
Paznen 10. CamocrosiTe/bHast pabora

10.1 INoxroroBka K mpakTHdeckuM 3aHsATusIM /Cp/ 1 4

10.2 ITonroroska k JtabopaTopHbIM padotam /Cp/ 1 4

10.3 BrimonHeHne KOHTpOIBbHO# padoTsr /Cp/ 1 8,6
Pa3nen 11. KontakTHasi paGoTa Ha aTTecTannio

11.1 KontponsHas padora /KA/ 1 0,4

11.2 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPHAJIBI

OHeHO‘IHHe MaTepuaibl I TPOBECACHUA HpOMe)KyTO'—IHOﬁ aTTeCTallu 06yqa101u1/1xc;1 TIPUBEACHBI B IPUIIOKCHUHN K

paboueii mporpaMme TUCIUTUIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS MO JAUCHUILTHHE (MOIYIIO), BUABI 3aaHUM, KDUTEPUH UX OLICHHBAHMS,

pacnpezeneHne 6aIoB 110 BUAAM TEKYIET0 KOHTPOMS pa3padaThIBalOTCs MPETIOAABATEIEM AUCIUILINHEI C YIE€TOM €€ CIEeU(HUKU U
JIOBOZIATCS 10 CBEACHHS O0YJaIOMNXCS HA IIEPBOM yIeOHOM 3aHSATHH.

Texymumii KOHTPOIb YCIIEBAEMOCTH OCYILECTBIISETCS MpenojaaBaTeNeM JUCHUIUIMHBI (MOIYIs), KaK MpaBHUIO, C

ucrnoip3oBaHreM DMOC niy myTeM MPOBepKH MHUCEMEHHBIX padoT, IPEIyCMOTPEHHBIX PA00OYUMH IPOrpaMMaMH JHCIUILUINH B

pamMKax

KOHTaKTHOH PabOTHI i CAMOCTOATENLHOM paboThl oOydaromuxcs. s GuKkcupoBaHus pe3ylIbTaToB TEKYIETO KOHTPOJIS

MoxeT ncnoas3osarsess DMOC.

6. YA EBHO-METOAUYECKOE 1 THO®OPMAIINOHHOE OBECIIEYHEHUE JTUCHUIIJINHBI (MOAYJIA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHas1 IMTEpaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc On. aapec
TBO, TOXL

H. B. Koposun OOmas xuMus: y4eOHHUK AT TEXH. BY30B M.:
Beici.
K., ,

2005

6.1.2. lonoHUTEbHAS JUTEPATYPA

ABTOpBI, COCTABUTENU 3arnaBue W3natensc Omn. agpec
TBO, TOXL




ABTOpBI, COCTaBUTENH 3arnaBue W3narensc On. aapec
TBO, 0L
JI2.1 |H. JI. I'nunka OO6mas XuMust: yaeOHOe TocoOue JIJIsl By30B M.:HUuTer
pai-
[Ipecc, ,
2004,
2003
JI2.2 | I'munka H. JL., 3amauu ¥ yIpaXKHEHHUs 1Mo 00IIeH XUMHH: y4e. mocooue st M.:
PabunoBH4a B. A., BY30B WnTterpan
Pyounoit X. M. -IIpecc,
2009

6.2 UndopManMoOHHBIE TEXHOJIOTHH, HCIOJIb3yeMble MPU 0CYIIECTBIEHUH 00pa30BaATEILHOIO Mpolecca Mo AUCHHUILINHE

(Mony.r0)

6.2.1 IlepeveHb JINIEH3UOHHOTO M CBOOOTHO PACIIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHUst

6.2.1.1 | MS OFFICE
6.2.2 Iepeuens npoeccHOHAIBHBIX 623 TAHHBIX H HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.2.2.1 | KoHCYnbTaHT ILTIOC
6.2.2.2 | T'apanr
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIA)
7.1 | Jlekuponusle u 1a00paTOpHbIC PAOOTHI IPOBOJSITCS B COOTBETCTBHHU C PacHMCaHUEM 3aHATHH B TabopaTopusx oO1eit

XMMUH, BKITIOUAIOIISH: CYIIMIBHBIN MIKad, YCTPOHCTBO [T OBICTPOro MPOCYIIMBAHUS XUM. ITOCY/IBI, IITATHB
nabopaTopHsii (10 mT.), akBaqUCTHILIATOP, OUAUCTIILIATOP, OapoMeTp, Beckl tekTporHsle CASCUWG620HV, koMIuteKT
¢domnuii, anmapat Kunna, munnusonstmerp pH-150M u B yuebHO-HCccae10BaTeNbCKOM 1a00paTOpru, BKIIOYAIOIIEH:
anmapar Kurnma, 6apometp, Ouctuimsatop, Becsl HR 60, konbonarpesarens [1341000M, muuBonsT™eTp pH-150M, neun
MydensHas, Tepmooiok I19-4030, xpomarorpad "Xpomarek Kpucran", snexrponeus CILIOJI. [Ipu npoBeneHnn 3aHATHIA
UCTIONB3YeTCs MPOEKTOpP U IKPaH.

7.2

JI71s1 BBITIOTHEHUS CAMOCTOSITENIEHOM PabOTHl HCTIONB3YETCS YATATBHBIIN 37 OMOINOTEKH ¢ BEIXOHOM B VIHTEpHeT.

7.3

Jns xpaHeHus J1abopaTopHOro 000PYIOBaHUS MIPEAYCMATPUBACTCS CIICIL.IIOMEIICHHE .




