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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llenpro OCBOCHUS AUCIMILUINHEI BISETCS (hopMIpoBaHHE 00MIIenpo(ecCHOHATBHBIX KOMIIETEHIIUH 10 PEIICHHUIO
HMHKEHEPHBIX 3a/]1a4 B MPO(ECCHOHANBHON JeATeIbHOCTH C UCTIOIB30BaHHEM METOI0B €CTECTBEHHBIX HAyK HA OCHOBE
pa3BUTHS y 00OYJaIOMIMXCSl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHMSI; HAYYHOTO MBIIUICHHS; [IEIOCTHOTO TPEACTABICHUS O
XMMUYECKHX 3aKOHAX OKPYXKAIOIIEr0 MUPA B UX €IUHCTBE U B3aUMOCBS3U.

1.2 | 3amayn QUCIUTUIMHEL:

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

1.4]- I/I3yquHe XHMHYCCKUX SBJICHHHM U 3aKOHOB XUMUH, TPAaHUIBI UX IPUMEHUMOCTH, TPUMCHCHNE 3aKOHOB B BaKHEHIIINX
MPAKTUICCKUX MTPUTOKCHUAX,

1.5 |- BripaboTka y 00ydaromuxcsi MprueMoB U HABBIKOB PEIICHHsI KOHKPETHBIX 3aJ1ad M3 pa3HbIX 00JacTeil XHMuH,
MTOMOTAIOIIUX MM B JaJbHEHIIIEM pelaTh MpoecCHOHANBHBIC 3a1a4H;

1.6 | - O3HaxoMIIEHHE 00YJAIONINXCS C COBPEMEHHOM HaydHOH ammapaTypoil U BEIPaOOTKa y 00yJIaONIXCsS Ha9aIbHBIX
HaBBIKOB ITPOBE/ICHUS SKCIICPHUMEHTAIBHBIX HCCIICOBaHUH.

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

Hukn (pa3gen) 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, MAaTEMaTHYECKOTO aHaJIN3a U MOAEIUPOBAHUS

OIIK-1.2 [IpuMeHsIeT OCHOBHBIEC OHATHS M 3aKOHBI €CTECTBEHHBIX HAYK JJISI PEIICHHS IPEAMETHO-IPO(UIBHBIX 33124

OIIK-1.3 IIpumeHsieT ecTeCTBEHHOHAYYHBIE METO/Ibl TEOPETHYECKOTO M SKCIIEPUMEHTATIBHOTO UCCIIEJ0BaHUS 0OBEKTOB, IPOLIECCOB,
SIBJICHUI; TIPOBOANT 3KCIIEPUMEHTHI 110 331aHHOH METOJUKE 1 aHAIU3UPYET PE3YIIbTATHI

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 | ocHOBHBIC MOHATHSA U 3aKOHBI XMMHUH U UX POJIb B PEIICHUHU NIPEAMETHO-IPO(MIBHBIX 3a/1a4;

3.1.2 | METOIBI TEOPETHUYECKOTO U SKCIEPHMEHTAFHOTO UCCIICIOBAHMUS XUMIUECKHX 00BEKTOB, IIPOLIECCOB U SBICHUI, METOUKY
NPOBEJICHHS 1 00pabOTKN Pe3yIbTaTOB XUMHUUECKOTO SKCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 [ ucrionp30BaTh OCHOBHBIC MOHATHS M 3aKOHBI XUMUH JJISI PEIICHHS IPEAMETHO-IPO(UIBHBIX 3a/1a4;

3.2.2 | mpUMEHSTH METOABI TEOPETHIECKOTO M AKCIIEPUMEHTAIBHOTO HCCISJOBAHUS XUMHIECKUX 00BEKTOB, IIPOIIECCOB U
SIBICHUH, IPOBOJUTH XMMUYECKIE 3KCIIEPUMEHTHI 10 3alaHHOM METOHKE U 00pabaThIBaTh UX PE3yIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMH IIPUMEHEHUS OCHOBHBIX IOHATHII U 3aKOHOB XMMUH JJISI PEIICHUS IPEIMETHO-IPO(UIBHBIX 3a/1a4;

3.3.2 | HaBBIKAMU TIPUMEHEHHS METOJIOB TEOPETHYECKOTO M AKCIIEPUMEHTAITEHOTO UCCIIEI0BaHUS XUMHYECKIX 00OBEKTOB,
MIPOILIECCOB U SIBIICHUI, HABBIKAMU MPOBEICHUS XUMHYECKUX KCIIEPUMEHTOB TI0 3aJJaHHOW METOAMKE U HaBBIKAMU
00paboTKH UX Pe3yJIbTATOB

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 XMMUYECKIE IIOHATHUS: MOJIb, aTOMHAs Macca, MOJIIpHas Macca. 2 1
OcCHOBHBIE XMMHUUECKHE 3aKOHBI: COXPAHEHUS] MACChl, IOCTOSHCTBA COCTABA.
OKBUBAJICHT, 3aKOH 3KBUBaJICHTOB. OCHOBHBIE KJIaCChl HEOPraHUYECKUX
coelMHeHUH. PacueT 3KBUBaJIEHTHBIX MacC MIPOCTBIX BEIECTB U CIOMKHBIX
coenuueHui /Jlex/

1.2 Onpenenenye HKBUBAJICHTA U YKBUBAJIEHTHON MacChl MeTaljia Mo 2 2
Bojiopoay /J1a6/

1.3 Pacuer MONSIpHBIX Macc 3KBUBaJIEHTA MPOCTHIX BELIECTB U CIIOKHBIX 2 2
coenuHEHHH. 3aKoH dKkBHBaseHTOB /IIp/

Pasnen 2. OcHOBBI XUMHYECKOW TePMOIUHAMUKH

2.1 DHepreTHKa XMMHUYECKUX TPOIIECCOB. BHYTpEHHSS SHEPTusl, SHTAIBIIHS. 2 1
OHTponus, sHeprus [ m66ca, HaIpaBIEHHOCTh XMMHYECKIX MporieccoB. /JIex/

2.2 Onpenenenne TemIoBbIX 3G dHekToB xummdeckux peakiuii /J1a6/ 2 2
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Pacuer n3MeHeHNs YHTANBIINNU, SHTPOIHH U 3Hepruu I'n66ca XUMIUUECKIX
peakuuii, HarpaBIEHHOCTh XUMMUYECKHX Iporieccos. /I1p/

Pazngen 3. OcHOBBI XUMHYECKOI KHHETHKH

3.1

CKOpOCTh peaKiiu 1 METOIbI €€ PerympoBanus. XMMHUECKOE PABHOBECHE.
PaBHOBecHUs B TeTEPOTEHHBIX CUCTEMaxX. PeakiimoHHas CriocoGHOCTh
BemecTs. /JIex/
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CKOpOCTh XMUMHUYECKUX peaKuii. XuMuieckoe paBHoBecHe /J1ad/

33

Pacuer 3aBUCHMOCTH CKOPOCTH PEAKLMNA OT KOHLEHTPALUI PETHPYIOMINX
BELLECTB U TemIepaTypsl. Pacuer koHcTaHThI paBHOBecUs peakuuil. [IpuHumn
cMelieHus xumrdeckoro paBaoBecus Jle latense /TIp/

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

4.1

Crpoenne aroma. KBaHTOBO-MexaHn4ueckast MoJieslb aroma. KopryckyssipHo-
BOJIHOBOH J1yanu3M. DJIEKTPOHHBIE 0007104KH aTOMOB. KBaHTOBBIE unCha.
IMopsimox 3anoaHeHuUs! HIEKTPOHHBIX 000I049ek: nmpuHIun [laynu, npasuio
I'yana, npasuia KireakoBckoro. DIeKTpOHHBIE CeMENHCTBA 31eMEeHTOB.  /JIex/

4.2

OnexrpoHHBIE (GOPMYIIBI M JIEKTPOHHEIE CXEMBI aTOMOB. M3MeHeHne CBOICTB
9JIEMEHTOB IO TepUoAaM U rpynmnam cucteMsl Menneneesa /I1p/

Pazges 5. Xumndeckasi CBI3b M CTPOECHNE MOJIEKYJT

5.1

CoBpeMeHHbIE MPEICTABICHUS O IPUPOJEC XUMHUECKOH cBsi3u. OnpeneneHue u
OCHOBHbIE XapaKTepPUCTUKN XUMHUUECKON CBA3U. MeTo | BaJIeHTHBIX CBA3EH
(MBC). Meton monekynsipabix opoutaneit (MMO). IIpoctpancTBenHast
CTPYKTYpa MOJIeKyJl. J{uTobHbIe MOMEHTHI CBsi3eil 1 MoJieKyi. BogoponHas
cBs13b. Crurma u nu- cBsi3u. /JIex/
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ONeKTpOHHOTOUYCUHBIE U CTPYKTYPHBIE (POPMYITBI MOJICKYIL. JIUIOIBHEIE
MOMEHTHI MoJeky /I1p/

Pasnen 6. PacTBopnl

6.1

Crroco0OBI BBIPA’XXCHUA KOHIICHTpAlIU paCTBOPOB. 3aKOHBI PaCTBOPOB AJIsA
cna0bIX OJICKTPOJIUTOB. HpI/IMCHeHI/Ie 3aKOHOB K CUJIbHBIM JJICKTPOJIUTAM.
OnexrponuTryeckas aucconuanusi. CTeneHp AUCCOIMAlNY, KOHCTaHTa
JIFICCOIHAITNH, N30TOHUIECKUH KoaddurreHT. F1IoHHO-MONEKY/IApHEIEC PEaKIHH.
DnexrposmTHyecKas nuccormanus Boasl U pH cpenbl. ['maponus coneit. /Jlex/

6.2

Omnpenenenne KOHIEHTPALWU PacTBOPA.
DnexTponuTHyeckas aucconuanus. Peakiuun nonHoro oomena /J1a6/

6.3

Pacyer Temnepartyp KUNeHUs ¥ 3aMep3aHusl, OCMOTHUYECKOTO JaBICHUS
pactBopoB. [IponsBeneHne pacTBOPUMOCTH M KOHCTAHTBI JUCCOLUALIIN
3JIEKTPOJIUTOB. Pacyer KOHCTaHT rMIpoJIn3a COJIEH U BOJOPOIHOTO
nokazarens /[Tp/

Pazgen 7. OKuCIUTEIbHO-BOCCTAHOBHTEILHbIE npouneccnol

7.1

IToHATHE O CTENICHH OKUCIICHUS IEMCHTOB B COCAUHEHUAX. OKUCIUTENBHO-
BOCCTaHOBHUTEJIbHBIE CBOICTBA MPOCTHIX BEIIECTB U XUMHUUECKUX COCTUHCHUI.
OKHCIHUTENBHO-BOCCTAHOBHTENBHBIC Peakiii. HanpaBaeHHOCTh OKHCIUTENBHO-
BOCCTaHOBUTEIBHbBIX peakuuid. CTaHIaPTHBIC ICKTPOIHBIC TIOTCHIUAIBL.
®opmyna Heprera /Jlex/

7.2

OKHCIHTENFHO-BOCCTAHOBUTENBHBIE peakiuy /J1ab/

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

8.1

XUMHYECKHEC NICTOYHHKA TOKA: TaJIbBAHHUCCKHE QJICMCHTBI, aKKYMYJIATOPBI,
TOIINTMBHBIC 3JICMCHTHI, yCTpOI\/'ICTBO, IIPOIICCChI, UCITOJIb30BAHUEC HA XK./,
TpaHcnopte. Bogopoanas snepreruka. Dnekrposns. KatonHoe BoccraHOBIEHHE
1 aHOIHOE OKHCIIEHUE. DIEKTPOIIN3 C aKTHBHBIM aHOJJOM. Bropuunsle nporieccsl
npu auekrpoiause. 3akoHsl Papanes. Beixon no Toky. Ilpumenenue
anekrponusa. /Jlex/

8.2

T'anpBaHUYECKUE DJIEMEHTBI
Dnexrponus /J1ad/
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Pacuer 3/1¢c XUMHYECKHX M KOHIICHTPALIMOHHBIX IAJIbBAHHYECKUX DJIEMEHTOB.
3akonsl Qapanes Ay mpoueccos dekrponmsa /TIp/

Pasnen 9. Kopposus meranios




9.1 Koppo3us MeTamnoB: 2JIeKTpOXUMHUYECKasl U Ta30Basl, IOKA3aTeId KOPPO3UU. 2 2
BubI 2JIEKTPOXUMUYECKOH KOPPO3UH: 00pa30BaHKEe ralbBAHUYCCKON Maphbl,
KOHIICHTPAIIMOHHOHN sTYeHKH, KOPPO3HS O IEHCTBHEM OITy)KTAIONIIX TOKOB.
MeTo/5! 3aITUTH OT KOPPO3UU: TIOKPHITUS, HHTHOUTOPEI KOPPO3HH,
9JIeKTpOXUMHYEcKas 3amuTa /Jlex/
9.2 Pacuer 3aIIUTHOTO EHCTBUS OKCUAHBIX INICHOK, pacyeT KOPPO3HOHHOU 2 2
crolikocTr Metamios /I1p/
9.3 Koppo3sus metamnos u 6oprda ¢ Heii /J1ab/ 2 2
Paznen 10. lucnepcHble cHCTeMBbI
10.1 JlucriepcHpIe CUCTEMBI, UX KTacCH(DUKAIMK, METOIbI TIOIY4CHHUS. Y CTOWYHBOCTD 2 2
JTICTIEPCHBIX CHCTEM U CITOCOOBI MX cTadmmm3anuu. /Jlex/
10.2 CrpoeHre MATIEIT HEOPTAHUYESCKIX 30JIeH 1 clIoco0b! nx Koarymsnuu. ITopor 2 2
xoaryssimu /Tp/
Pazgen 11. CamocTosiTesibHast padoTa
11.1 IMoaroToBka K sekimsm /Cp/ 2 9
11.2 Ioaroroska k npaxrudeckuM 3ansaTusaM /Cp/ 2 18
11.3 IToaroToBka k 1abopaTopHbiM pabotam /Cp/ 2 18
11.4 IMoaroToBka k 3adety ¢ oneHkoit /Cp/ 2 8,75
Paznen 12. KonrakTHas padoTa Ha aTTECTAI[HIO
12.1 3auer ¢ ouenkoii /KA/ 2 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIsl MPOBEICHHUS IPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl IPUBECHBI B IPHIIOKECHUU K
paboueii mporpaMme AUCIUILTHHEL.
@DOpMBI U BHIBI TEKYIETO0 KOHTPOIS MO AUCLUUILINHE (MOIYNIO), BUIBI 3aJJaHUH, KPUTEPUU UX OI[CHUBAHUS,
pacnpezenenue 6aioB 10 BHJaM TEKYIEro KOHTPOJIs pa3pabaThIBatoTCs MPENojaBaTelleM JUCLMILUTMHBI C YIeTOM €€ CIeU(pHKH 1
JIOBOJIATCS IO CBEACHHS 00YJarOIIMXCs Ha ITEPBOM YICOHOM 3aHITHH.
Texymmit KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS IIPENOAaBaTeNeM AUCIUILINHBI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SMOC uiny myreM NpoBepKU MHUCbMEHHBIX paboT, MPEAYCMOTPEHHBIX pabounMH MPOrpaMMaMy TUCLUIUIMH B
paMKax KOHTAaKTHOH pabOThI M CAMOCTOSATEIBHOM paboThl 0Oydaromuxcs. 1 pUKCHPOBaHUS PE3YIbTATOB TEKYIIETO KOHTPOJIS
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: YIeOHHUK AT TEXH. BY30B M.:
Bericm.
mIk., ,
2005
6.1.2. JlonoJHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTENN 3arnasue Wznatensc 5. agpec
TBO, TOJ
JI2.1 |T'munaka H. JI., 3ajaun U ynpakHeHus no obmeit xumuu: yued. mocodue ams M.:
Pabunosuua B. A., BY30B Wurerpan
Pybunoit X. M. -IIpecc,

2009




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

J12.2

H. JI. I'nunka OO6mas xumus: yaeOHOe TocoOue /i By30B M.:UuTer
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 | KoncympranT mmoc https://www.consultant.ru/
6.2.2.2 | Tapanr https://www.garant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHHUE JUCHUIIJIMHBI (MO YJIA)
7.1 | JlekunoHHbie U 1aGOPATOPHBIC Pa0OTHI MPOBOAATCS B COOTBETCTBHH C PACIIMCAHUEM 3aHATHH B 1abopaTopusx oOLieH

XMMUH, BRTIOYAIOIEH: CYIMUIBHBIN MIKad), yCTPOHCTBO I OBICTPOTO MPOCYIINBAHNS XHM. ITOCY/IBI, IITATHB
nabopartopHsii (10 mT.), akKBaTUCTHIIIATOP, OMIUCTHILIATOP, OapomeTp, Becs! dnekrpoHHsie CASCUWG620HV, xoMIutekr
¢donnuit, annapat Kunna, munnusonst™erp pH-150M u B yueOHO-HCCIeN0BaTENbCKON Ta00paTOPHH, BKITIOYAIOLICH:
anmapat Kunma, 6apometp, buctmsatop, Beckl HR 60, konbonarpesatesns [1941000M, mumumuBoast™eTp pH-150M, nieus
MydenpHast, TepMoosiok [13-4030, xpomatorpad "Xpomarek Kpucran", anekrponeds CILIOJI. [pu npoBeneHny 3aHATHI
UCTIONB3YeTCs MPOEKTOP U 3KPaH.

7.2

J171s1 BBITTOJTHEHHS CaMOCTOSITENBHON pabOTEl HCIIONIB3YeTCS YATATIBHBIN 321 OMONINOTEKN ¢ BEIXOJI0M B VIHTEpHET.

7.3

Jns XxpaHeHus JJabopaTOpPHOTO 000PYIOBaHUS MPEIYCMAaTPHBACTCS CICI.IOMEILCHUE .




