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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llenpro OCBOCHUS QUCIMILUINHEI ABISETCSA (pOpMHpPOBaHHE 00IIETPO(ECCHOHANBHBIX KOMIIETEHIINH 110 PEIICHHIO
HMHKEHEPHBIX 3a/1a4 B MPO(PECCHOHANBHON JeATEIbHOCTH C UCIOJIb30BaHHEM METOI0B €CTECTBEHHBIX HayK HA OCHOBE
pa3BUTHS y 00OYJaIOMIMXCSl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHMSI; HAYYHOTO MBIIUICHHS; [IEIOCTHOTO TPEACTABICHUS O
XMMUYECKUX 3aKOHAX OKPYXKAIOIEro MUpa B UX €JUHCTBE U B3aUMOCBSI3H.

1.2 | 3amaun AUCIHUTUINHEL:

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

1.4]- I/IsyquHe XHMHYCCKUX SBJIICHUN U 3aKOHOB XUMUH, TPAaHUIBI UX IPUMEHUMOCTH, TPUMCHCHNUE 3aKOHOB B BayKHEHIIINX
MPAKTUYCCKUX MPUITOKCHUAX,

1.5 |- BrIpaboTka y oOydaromuxcsi IpHEeMOB U HABBIKOB PEIICHHSI KOHKPETHBIX 3a/1a9 M3 Pa3HBIX 001acTeil XuMuw,
MIOMOTAIOIIMX UM B JaJbHEHILIEM peraTh MpoQecCHOHaNbHbIE 3a1a4H;

1.6 | - O3HaxoMIEeHNE O0YUAOMNXCS C COBPEMEHHOM HayqHO anmapaTypoii u BEIPaOOoTKa y 00yJaromuxcsl HadalbHBIX
HaBBIKOB IIPOBEIECHHUS SKCIIEPUMEHTANILHBIX UCCICAOBAHHH.

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

Hukn (pazgen) OIT: | B1.0.08

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 aHallk3a 1 MOJICIHPOBAHHS

OIIK-1.2 IIpuMeHseT OCHOBHBIE OHATHS M 3aKOHBI €CTECTBCHHBIX HAYK JUIS PEIICHUS MIPEAMETHO-IPODMIBHBIX 33124

OIIK-1.3 IIpumeHsieT ecTeCTBEHHOHAYYHBIE METO/Ibl TEOPETHYECKOTO U SKCIEPUMEHTAIBHOTO HCCIIeI0BaHUS 00BEKTOB, MTPOLIECCOB,
SIBJICHUH, TPOBOIUT SKCIIEPUMEHTHI 110 331aHHOH METOJUKE U aHATN3UPYET PE3YIbTAThI

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

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

3.1.2 | METOIBI TEOPETHUYECKOTO U 3KCIIEPUMEHTAIBHOTO HCCIIEJOBAaHHUS XUMUIECKAX OOBEKTOB, IPOLIECCOB M SBICHHI, METOIUKY
HPOBEJICHHS 1 00pabOTKU Pe3ylIbTaTOB XUMHUYECKOTO IKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ucrionp30BaTh OCHOBHBIC MOHATHS M 3aKOHBI XMMUH JUIS PELICHHS IPeIMETHO-IPOGUIBHBIX 33724,

3.2.2 | mpUMEHSTh METOABI TEOPETHIECKOTO M SKCIICPIMEHTAIFHOTO NCCIEAOBAHUS XUMHUUECKIX 00BEKTOB, IIPOIECCOB U
SIBICHUH, IPOBOJUTH XMMUUECKUE IKCIIEPUMEHTHI 110 33JJaHHON METOAUKE U 00pabaThIBaTh UX PE3yIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHNS OCHOBHBIX MOHATHI M 3aKOHOB XUMHUH UIS PEIICHIS IPEIMETHO-TIPOGIIBHBIX 337124,

3.3.2 | HaBBIKAaMH TTPUMEHEHUS METOJIOB TEOPETHUECKOTO U IKCIIEPUMEHTAILHOTO MUCCIIEA0BAHMUS XUMUIECKUX 00HEKTOB,
MIPOLIECCOB U SIBIICHUI, HABBIKAMU TPOBEICHUS XUMHUUECKUX DKCIIEPIMEHTOB 110 33JaHHOW METOANKE M HABBIKAMH
00paboTKH UX PE3yNbTATOB

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 XHMUUECKHUE OHITHS: MOJIb, aTOMHAs Macca, MOJISIPHAs Macca. 1 1
OcCHOBHBIE XMMUUECKUE 3aKOHBI: COXPAaHEHHsI MAcChl, IOCTOSHCTBA COCTaBA.
OKBUBAJIEHT, 3aKOH 9KBUBaJIEHTOB. OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX
coeMHEeHUH. PacueT 3KBUBaIEHTHBIX MacC IIPOCTHIX BELIECTB U CJIOKHBIX
coenuueHu /Jlex/

1.2 Onpenenenye HKBUBAJICHTA 1 SKBUBAJIEHTHOW Macchl MeTajuia o 1 2
Bojiopoay /J1a6/

1.3 Pacuer MONpPHBIX Macc SKBHBAJICHTA IMPOCTHIX BEIIECTB U CI0KHBIX 1 2
coenHEeHNH. 3aK0oH SKBHBaJICHTOB /IIp/

Pasnen 2. OcHOBBI XUMHYECKOW TePMOIUHAMUKH

2.1 DHepreTrKa XUMHYECKUX MPOLIECCOB. BHYTPEHHSI SHEPT U, DHTAIIBITHUSI. 1 1
OuTponwus, sHepris [ m06ca, HaIPaBIEHHOCTh XMMHUYECKUX TIporieccoB. /JIex/

2.2 Onpenenenne TemIoBbxX 3@ dexkToB xuMuiecknx peaxknuii /J1ad/ 1 2
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Pacuer u3MeHeHNs Y)HTANIBIINNY, YHTPOIMHU U 3Heprun ['nb6ca XMMUUECKUX
peakiuii, HapaBJICHHOCTh XUMHUYECKHX nponeccos. /I1p/

Pazngen 3. OcHOBBI XUMHYECKOI KHHETHKH

3.1

CKOpOCTb peaKiluy U METO/IbI € PEryIUpOBaHUs. X UMUYECKOEC PABHOBECHE.
PaBHOBecHUS B TeTEPOTEHHBIX CUCTEMaxX. PeakiMOHHast CIOCOGHOCTh
Bemects. /JIex/
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CKOpOCTh XUMHYECKHX peaknuii. Xumudeckoe paBHoBecue /J1ab/
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Pacuer 3aBUCHMOCTH CKOPOCTH PEAKLUHI OT KOHIIEHTPALUil PErUPYIOIIUX
BELLECTB U TemIiepaTyphl. Pacuer koHCTaHThl paBHOBecHs peakuui. [Tpunnun
cMernieHus xumudaeckoro pasaoBecus Jle Illarense /TIp/

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

4.1

Crpoenne aroma. KBantoBo-Mexannueckas Mojiesib aroMa. KopryckynsipHo-
BOJIHOBOH JIyanu3M. DJIEKTPOHHBIE 000JI0YKH aTOMOB. KBaHTOBBIE uncIa.
[Mopsimox 3amoHeHNs HNEKTPOHHBIX 0Ooutodek: mpuHImn [Taynu, npasuito
I'yana, npasuia KireakoBckoro. DneKTpoHHbIE ceMeiicTBa 2IeMeHToB.  /JIek/

4.2

DnekTpoHHBIE HOPMYIBI U TIEKTPOHHBIE CXEMBI aTOMOB. VI3MeHEeHUe CBOWCTB
9JIEMEHTOB IO TepUoAaM U rpynmnam cucteMsl Menneneesa /I1p/

Pazges 5. Xumndeckasi CBI3b M CTPOECHNE MOJIEKYJT

5.1

CoBpeMeHHbIE MPEICTaBICHUS O IPUPOJIE XUMHUECKOH cBs3u. OnpeneneHue u
OCHOBHbIE XapaKTePUCTUKN XUMHUYECKON CBSI3U. MeTo/1 BaJICHTHBIX CBsA3EH
(MBC). Meton monekynsapabix opoutaneit (MMO). [IpoctpancTBenHas
CTPYKTypa MoJIeKy:1. JIumoapHbIe MOMEHTHI CBsI3eH U MOJIeKyll. BogopoaHas
cBs13b. Crurma u - cBsi3u. /JIex/
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ONeKTPOHHOTOYEUHBIC U CTPYKTYpHBIC (POPMYITBI MOJIEKyI. [IUTOTBHBIE
MOMeHTHI MoJekyin /IIp/

Pasnen 6. PacTBopnl

6.1

CHOCO6BI BBIPA’XKCHUA KOHICHTPALIUU PACTBOPOB. 3aKOHBI PacTBOPOB JId
cnaGle QJICKTPOJIMTOB. HpI/IMeHeHI/Ie 3aKOHOB K CUJIBHBIM JJICKTPOJIUTAM.
Onexrponutuyueckas auccouuanys. CteneHb JUCCOUUAIM, KOHCTaHTa
JIMCCOLIMAIMHN, U30TOHUYECKHI K03 uieHT. MoHHO-MOIEKYISIPHBIE PEAKIIHH.
DJeKTponuTHIecKas aucconuanys Boasl U pH cpenst. [unponus conedd. /Jlex/

6.2

Onpenenenne KOHIIEHTPAIIMU PacTBOPA.
DJeKTponuTHIecKas quccouuanus. Peakunn nonHoro oomena /J1a6/

6.3

Pacyer Temneparyp KUIEHHS U 3aMep3aHUsl, OCMOTHYECKOTO AaBJICHUS
pactBopoB. [IponsBeneHne pacTBOPUMOCTH M KOHCTAHTBI TUCCOLIMALUH
3NIEKTPOINTOB. Pacuer KOHCTaHT THAPONN3a CONEH 1 BOZOPOTHOTO
nokasarens /ITp/

Pazgen 7. OKuCIUTEIbHO-BOCCTAHOBHTEILHbIE npouneccnol

7.1

[MoHsITHE O CTENEHH OKHUCIICHHS 3JIEMEHTOB B COeqUHEHHSX. OKHCIUTENbHO-
BOCCTaHOBHUTEJIBHBIC CBOIMCTBA MPOCTHIX BEIIECTB U XUMHUUECKHX COCANHEHHUI.
OKHCITUTENPHO-BOCCTAHOBUTEBHBIC peakiny. HampasieHHOCTb OKUCIUTENBHO-
BOCCTaHOBHTEIBHbBIX peakinil. CTaHIapTHEIC DJIEKTPOIHBIC TOTCHIHABI.
®opmyna Hepuera /JIex/

7.2

OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE peakiuu /J1ab/

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

8.1

XUMHYECKHE UCTOYHHUKH TOKA: TaJIbBAHHYCCKHE OJICMCHTBI, aKKYMYJIISITOPBI,
TOIINTMBHBIC 3JICMCHTHI, yCTpOfICTBO, IIPOIICCChI, UCITOJIb30BAHUEC HA XK./,
TpaHcnopte. BogoponHas suepreruka. Jnekrpoins. KatoHoe BoccTaHOBIICHUE
1 aHOJHOE OKUCIIEHHE. DIIEKTPOIIN3 C aKTHBHBIM aHOIOM. BropnuHble npoueccs
npu anekTpoause. 3akonsl dapanes. Beixon no Toky. [Ipumenenue
anekTponu3za. /Jlex/

8.2

T'anpBaHnUYeCcKHEe JIEMEHTHI
Dnexrponus /J1a6/
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Pacuer 9/1¢c XUMHYECKHX ¥ KOHIICHTPALIOHHBIX TaJbBAHHYECKHX 3JIEMCHTOB.
3axonsl Papases A1t mponeccos ekTpoimsa /T1p/

Pasnen 9. Kopposus meranios




9.1 Koppo3us MeTamoB: 2JIeKTpOXUMHYECKAs U ra30Basi, [I0Ka3aTeI KOPPO3HU. 1 2
Bubl 25IeKTpOXUMHYECKOI KOPPO3HMH: 00pa30BaHKe rajJbBaHHUCCKON Mapébl,
KOHIICHTPAIIMOHHON STYSHKHM, KOPPO3HS IO ACHCTBHEM OITY)KTAIOMINX TOKOB.
MeTo/B! 3aIUTH OT KOPPO3UH: TOKPBITHSI, HHTHOUTOPEI KOPPO3HH,
9JIeKTpOXUMHUUecKas 3ammra /JIex/
9.2 Pacuer 3aIIUTHOTO IEWCTBUS OKCUAHBIX TUICHOK, PAcUeT KOPPO3UOHHOMN 1 2
cToiikocTr MeTamioB /I1p/
9.3 Koppo3sus metamnos u 6oprda ¢ Heii /J1ab/ 1 2
Paznen 10. lucnepcHble cHCTeMBbI
10.1 JlucriepcHpIe CUCTEMBI, X KIaCCU(PHUKAINN, METOIbI MOJTYICHUS. Y CTOHYUBOCTh 1 2
JTICTIEPCHBIX CHCTEM U CITOCOOBI X cTadmimm3anuu. /Jlex/
10.2 CTpoeHre MATIEIIT HEOPraHMUECKUX 30J1eH 1 crtoco0s! ux Koarymsamuu. [Topor 1 2
koarymsiun /TIp/
Pazgen 11. CamocTosiTesibHast padoTa
11.1 IMoaroToBka k nekmusM /Cp/ 1 9
11.2 Ioaroroska k mpakTHUYeCKUM 3aHATHAM /Cp/ 1 18
11.3 IMoaroToBka k madopatopHbM padoTam /Cp/ 1 18
11.4 IMoaroToBka k 3a4ueTy ¢ onenkoit /Cp/ 1 8,75
Paznen 12. KonrakTHas padoTa Ha aTTECTAI[HIO
12.1 3auer ¢ onenkoi /KA/ 1 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIsl MPOBEICHHUS IPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl IPUBECHBI B IPHIIOKECHUU K
paboueii mporpaMme AUCIUILTHHEL.
@DOpMBI U BHIBI TEKYIIET0 KOHTPOJS MO AUCUUILIHHE (MOIYNIO), BUIBI 3aJJaHUH, KPUTEPHH UX OI[CHUBAHUS,
pacnpezenenue 6auioB 110 BHJaM TEKYILEro KOHTPOJIS pa3padaThIBAIOTCS MPENoiaBaTeIeM AUCIUIUINHEL C YUETOM ee CHEeU(UKN 1
JIOBOJIATCS IO CBEACHHS 00YJarOIIMXCs Ha ITEPBOM YICOHOM 3aHITHH.
Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM NUCIUILINHGI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SMOC unu myreM NpoBEPKH MUCbMEHHBIX padoT, MPEYCMOTPEHHBIX pabounMH MporpaMMaMy TUCLUIUIMH B
paMKax KOHTAKTHOH pabOThl M CAMOCTOSATENBHOM paboThl 0Oyuaromuxcs. st puKkcHpoBaHUs pe3yabTaToOB TEKYIIEro 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: yIeOHUK JUISA TeXH. By30B M.:
Bericm.
mIK., ,
2005
6.1.2. JlonoJHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTENN 3araBue Wznatensc 5. agpec
TBO, TOJ
JI2.1 |T'munka H. JI., 3amaun ¥ ynpaxHeHus 1o o011ei XuMun: yaeo. mocodue ms 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'nunka OO6mas xumus: yaeOHOe TocoOue /i 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 | JlekunoHHBIe 1 TabOpaTOPHBIC pabOTHI MPOBOIATCSA B COOTBETCTBHH C PACIIUCAaHUEM 3aHATHH B Tab0OpaTOpUsIX oomen
XMMUH, BKITFOYAIOMIEeH: CYIIMIIBHBINA IKad, YCTPOUCTBO Ui OBICTPOTO MPOCYIIUBAHUS XHM. TIOCY/IBI, IITATHB
naboparopHsli (10 mT.), akBaIUCTHIUIATOP, OMIUCTIILIATOP, OapoMeTp, Beckl dnekTpoHHbIe CASCUW620HV, kxoMmutexT
¢donnuit, annapat Kunna, munnusonast™erp pH-150M u B yueOHO-HCCIIEIOBATENbCKONW J1a00PaTOPUH, BKIIOYAOIIEH:
anmapat Kunma, 6apometp, ouctmstop, Beckl HR 60, kon6onarpesatens [1941000M, mumumnsonsT™MeTp pH-150M, neus
MydenpHast, TepMooiiok [19-4030, xpomarorpad "Xpomarek Kpucran", anekrponedsr CILIOJI. [Ipu npoBeneHNY 3aHATHI
UCTIONB3YeTCs IIPOEKTOP U AKPaH.

7.2 | st BBIIOTTHEHHSI CAMOCTOSITENBHOM pabOTHl HCIIOJIB3YEeTCS YATATIBHBIN 321 OMONINOTEKH C BBIXOOM B IHTEpHET.

7.3 | Anst xpaHeHHs: 1Ta00paTOpHOro 000PYAOBAHHS IIPEIYCMATPUBACTCS CIICI. TIOMEIICHUE .




