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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS TUCIUITIMHEL SBIISIETCS (POPMUPOBAHKE 00IIEIPOECCHOHANBHBIX KOMIETESHINH M0 PEIICHUIO
HMHKEHEPHBIX 3a/1a4 B IPOo(eccCHOHATBHON JesTENbHOCTH € HCHONB30BAHUEM METOJ0B €CTECTBEHHBIX HayK Ha OCHOBE
pa3BUTHS y 00YUJaIOMINXCS €CTECTBEHHOHAYYHOI'0 MUPOBO33PEHHST; HAYYHOT'O MBIIIJICHHST; LIEJIOCTHOIO PEICTaBICHHS O
XMMUYECKUX 3aKOHAX OKPY>KAIOIIEro MUPA B UX €IUHCTBE U B3aMOCBS3H.

1.2 | 3apaun TUCLIUTIIMHEL:

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

1.4]- HBy‘{GHI/I€ XHMHYCCKUX SBJICHUN U 3aKOHOB XUMUH, TPAHUIIBI UX TPUMEHUMOCTH, TPUMCHCHUE 3AaKOHOB B BaXKHEHIIINX
MPAKTUICCKUX MTPUITIOKCHUAX

1.5 |- BrIpaboTka y 00y9aromuxcsi MPUEeMOB U HABBIKOB PEIICHHS KOHKPETHBIX 3a/1a4 U3 Pa3HBIX 00JacTeil XuMuH,
MTOMOTAOIIMX UM B JajJbHEHIIIEM pemars npodeccHoHaNbHbIC 3a/1a4H;

1.6 | - O3HaKoMIICHHE O0YJAIONIUXCS C COBPEMEHHOM HAyIHOHN armaparypoil ¥ BBIpaO0TKa y 00yJaroNniXcs HadaaIbHBIX
HaBBIKOB IPOBECHHS SKCIIEPUMEHTAIBHBIX UCCIICIOBAaHHH.

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

Hukn (pa3men) OIL: | 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, MAaTEMaTHIECKOTr0 aHaJI3a U MOJEINPOBAHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIEC MOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK IS PELICHHS IPEAMETHO-TPO(UIBHBIX 3a1a4

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHBIE METOIBI TEOPETUUECKOI0 U IKCIIEPUMEHTAILHOTO HCCIIEA0BAHNS OOBEKTOB, POLIECCOB,
SIBJICHUI1; TIPOBOJUT SKCIIEPUMEHTHI 110 3aJaHHOH METOINKE U aHAIIM3UPYET PE3yIbTaThl

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 | oCHOBHBIE MOHATHSA M 3aKOHBI XUMHHU U UX POJIb B PELICHUH IPEIMETHO-IPOMUIBHBIX 3a/ay;

3.1.2 | METOIBI TEOPETHIECKOTO U SKCIIEPUMEHTAIIBHOT'O HCCIIEJOBAHNS XMMHUUECKUX 00BEKTOB, IIPOIIECCOB U SIBIICHUI, METOAUKY
NPOBECHHS 1 00paOOTKU Pe3yNbTaTOB XUMUUECKOTO SKCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 [ ucionp30BaTh OCHOBHBIEC MOHATHS U 3aKOHBI XMMHUH AJIS PELICHHS IPeIMETHO-IIPO(MIIBHBIX 3a/1a4;

3.2.2 | mpUMEHATH METOABI TEOPETHIECKOTO U SKCIICPUMEHTAIBHOTO NCCIEAOBAHIS XUMHUYECKIX 00BEKTOB, TPOIIECCOB U
SIBTICHUH, IPOBOAUTH XUMHYIECKHE SKCIIEPUMEHTSHI 10 3aJaHHOI METONKEe U 00pabaTHIBaTh X PE3yIbTAThI

3.3 | Bragern:

3.3.1 | HaBBIKAMH IPUMEHEHHUS OCHOBHBIX ITOHATHII U 3aKOHOB XMMUH IS PELISHNUS IPEAMETHO-TTPO(QMIIBHBIX 3a/1a4;

3.3.2 | HaBBIKAMU TIPUMEHEHUSI METOIOB TEOPETUIECKOTO U SKCTIEPUMEHTAITLHOTO UCCIIEIOBAHUS XUMIYECKAX 00BEKTOB,
MIPOLIECCOB U SBJICHUH, HABBIKAMH MTPOBEICHHSI XUMUYECKUX IKCIIEPUMEHTOB TI0 33IaHHOI METOAMKE U HaBBIKAMU
00paboTKu UX pe3yIbTaToOB

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 XUMHYECKUE MOHSATHSI: MOJIb, aTOMHAsI Macca, MOJISIpHAs Macca. 2 1
OCHOBHBIE XUMUYECKHE 3aKOHBI: COXPAHECHHUS MACCHI, TIOCTOSHCTBA COCTABA.
OKBHMBAJICHT, 3aKOH SKBUBaJIeHTOB. OCHOBHBIE KIIACCHI HEOPTAHUYECKUX
coeqMHEeHUN. PacueT 3KBUBaJIEHTHBIX MacC MPOCTHIX BEUIECTB U CIOKHBIX
coenuuenu /Jlex/

1.2 OnpeneneHre SKBUBAIICHTA U SKBUBAJIIEHTHOW Macchl MeTaJlia o 2 2
Bonopony /J1a6/

1.3 PacueT MOSIpHBIX Macc HKBMBAJIEHTA IMPOCTHIX BEILECTB U CIOMAKHBIX 2 2
coelMHeHHH. 3aKoH dKkBuBaneHToB /I1p/

Pasnea 2. OCHOBbI XUMHYECKOH TePMOIUHAMUKH

2.1 DHepreTuka XMMUYECKUX MPOLECCOB. BHYTpEeHHSIsI SHEPTHUs, SHTAIbIIHS. 2 1
OHTponus, sHeprus ' m66ca, HaIIpaBIEHHOCTh XUMHYECKIX Mporeccos. /JIex/

2.2 OnpeeneHne TEIUIOBBIX d3PPEKTOB XUMUYECKHUX peakiuii /J1ad/ 2 2




23

Pacuer u3MeHEHUs SHTAIBIINY, SHTPOIHH U SHeprun [ m60ca XUMHUYECKIX
peakuuii, HarpaBJIEHHOCTh XUMUUYECKUX mporeccos. /IIp/

Pa3nen 3. OcHOBBI XMMHYECKOH KHHETHKH

3.1

CKOpOCTB peaKiiu 1 METOIbI €€ PEeryaHpOoBaHus. XMMHUUECKOE PABHOBECHE.
PaBHOBeCHS B T€TEPOreHHBIX CHCTEMaX. PeakilMOHHAsT CITOCOOHOCTh
Benects. /JIex/

32

CKOpOCTh XUMHYECKHUX peakiuil. XuMmudaeckoe paBHoBecue /J1ad/

33

PacueT 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHLIEHTPALUN PErUPYIOIUX
BELLECTB U TeMIlepaTypsl. PacueT koHcTaHThl paBHOBecHs peakuuil. [IpuHiun
cMeleHus XuMuaeckoro paBaoBecus Jle [llatense /T1p/

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

4.1

Crpoenue atoma. KBaHTOBO-MexaHu4eckast Moziesib aroma. KopmyckyisipHo-
BOJTHOBOH JTyanu3M. DJIEKTpOHHBIE 000704KH aToMOB. KBaHTOBBIE yHCTIA.
IMops ok 3amoNHEHNUs 3IEKTPOHHBIX 00oodek: npuHIMn [Taynu, npaBuio
I'yana, npasuina KireuxoBckoro. DneKkTpoHHBIE ceMelcTBa 31eMeHToB. /JIex/

4.2

OnexTpoHHBIE (HOPMYITBI U FITEKTPOHHBIE CXEMBI aTOMOB. VI3MeHEHNE CBOCTB
9JIEMEHTOB 110 IIepUOAaM U rpymnmnaM cuctemsl Menzaeneesa /I1p/

Paspgea 5. Xumndeckasi CBSI3b M CTPOEHHE MOJIEKY.JI

5.1

CoBpeMeHHBIE MPEICTaBICHHS O IPUPOJIE XUMUYECKOH cBsi3u. OnpeneneHue u
OCHOBHBIE XapaKTePUCTUKA XUMHUYECKOHM CBsI3U. MeTo/l BaJIeHTHBIX CBsA3EH
(MBC). Metoa monexynsapabix opoutaneit (MMO). IlpoctpancTBeHHAast
CTPYKTypa MoJIeKyi. JIUImonbHbIe MOMEHTHI CBsi3el U MoieKyil. BogoponHas
cBs13b. Curma u - cBsi3u. /JIex/

52

ONEeKTPOHHOTOUCYHBIE U CTPYKTYpHBIE (hopMyIIbI MoeKyl. JumonbsHbIe
MOMEHTHI Moneky /I1p/

Pasnen 6. PacTBopsl

6.1

Crioco0BI BBIPAXKCHUS KOHLIICHTPAIIUHU paCTBOPOB. 3aKOHBI PacTBOpPOB JIs1
cI1a0bIX OJICKTPOJIUTOB. HpI/IMeHeHI/Ie 3aKOHOB K CUJIbHBIM JJICKTPOJIUTAaM.
Onexrponutryeckas nuccounanys. CTeneHb TUCCONMAIM, KOHCTaHTa
JIFICCOIMAIINHN, N30TOHNIECKHH KodddurmeHT. 1OHHO-MOIEKYISIpHBIC PEaKIIHH.
DnexrponuTrdeckas qucconuanysi Boasl U pH cpensl. ['unponus coneit. /JIex/

6.2

OnpeneneHre KOHIEHTPAIUN PacTBOpPa.
DnexrponuTryeckas quccouuanys. Peakiuyu noHHoro oomena /J1a6/

6.3

Pacyer TemmepaTyp KUIEHHS U 3aMepP3aHUs, OCMOTHYECKOrO JaBICHUS
pactBopoB. [Ipon3BeneHNe PaCTBOPIMOCTH M KOHCTAHTHI TUCCOIHAIIIH
3JIEKTPONUTOB. PacueT KOHCTaHT rUAPOIN3a CONEH U BOJOPOAHOTO
nokazatens /IIp/

Paznpen 7. OKHCIATEIBbHO-BOCCTAHOBHTEILHBIE nmpouneccnol

7.1

IToHsTHE O CTENIEHH OKHCIICHHS JJIEMEHTOB B COeIMHEHUAX. OKHUCIHTEIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA MPOCTHIX BELIECTB M XUMUUYECKUX COCANHEHHUI.
OKHCITHTENFHO-BOCCTAHOBUTENBHBIC peakini. HampaBineHHOCTh OKHCITHTENBHO-
BOCCTAHOBHTEJIBHBIX peakuuil. CTaHIapTHEIC JIEKTPOAHbIC TOTCHIINAIBL.
®opmyna Heprcra /Jlex/

7.2

OKHCIUTENEHO-BOCCTAHOBUTENLHBIE peakuny /J1ab/

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

8.1

XUMHUECKHE NCTOYHUKA TOKA: FaJbBaHNYCCKHC 9JICMCHTBI, aKKYMYJISITOPBI,
TOIIIMBHBIC 3JICMCHTHI, yCTpOfICTBO, TIPOLECCHI, UCIIOJIb30BAHUEC HA XK. 1.
TpaHcnopre. BonoponHas sHepreruka. Dnekrponus. KatogHoe BoccTaHOBICHUE
1 aHOJTHOE OKHCJICHHE. DIIEKTPOIIN3 C aKTHBHBIM aHOIOM. BTopruHbIe nponeccs
ipu uexrponuse. 3akoHsl @apazesd. Beixoa no Toky. [Ipumenenue
anekTponusa. /Jlex/

8.2

T'anpBaHUYecKUE IEMEHTHI
Dnexrponu3 /J1ad/
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Pacuer 511C XMMHYECKUX M KOHLCHTPALMOHHBIX TaJIbBAHHYECKHX 3JIEMEHTOB.
3axons! Papanest 1y mporeccos rexrponusa /IIp/

Pazgen 9. Kopposus meraiios




9.1 Koppo3us MeTaiios: 271€KTpOXUMHUYECKas U Ia30Basl, HOKA3aTeId KOPPO3UU. 2 2
Bupl 2JIeKTpOXHUMHUYECKON KOPPO3UH: 00pa30BaHIE TalbBAHHYCCKOM TapBbl,
KOHIICHTPAIMOHHOH STYSHKH, KOPPO3HS IO/ ACUCTBHEM Oy KIAFOIIUX TOKOB.
MeTonbl 3aIIUThL OT KOPPO3UH: MOKPHITHS, HHTHOUTOPBI KOPPO3HUH,
9JIeKTpOXUMHUYecKas 3amuTa /JIex/
9.2 Pacyer 3ammTHOro 1eiCTBHS OKCUAHBIX TUICHOK, pacyeT KOPPO3UOHHOM 2 2
cToiikocty Metayuios /I1p/
9.3 Kopposus meraiioB u 6opr0a ¢ et /J1ab/ 2 2
Paznen 10. lucnepcHbie cHCTeMbI
10.1 JlucriepcHbIe CUCTEMBI, X KITaCCH(PHUKAIIMH, METO/IBI TIOTyICHHUS. YCTONIHUBOCTD 2 2
JICTIEPCHBIX CUCTEM U CIIOCOOBI MX cTabmmu3anmy. /JIex/
10.2 CTpoeHne MUIIEIT HeOpraHMIECKHIX 30JIeH U CrIoco0B!I MX Koaryismu. [Topor 2 2
xoaryssiiuu /Ip/
Pazgen 11. CamocTrosiTe1bHas1 padoTa
11.1 IToxroroka k nekiusim /Cp/ 2 9
11.2 IoaroroBka k mpaxTu4eckuM 3aHATHIM /Cp/ 2 18
11.3 IToxaroroBka k 1abopaTopHbiM padotam /Cp/ 2 18
11.4 IMonroroBka k 3a4ery ¢ oneHkoit /Cp/ 2 8,75
Paznen 12. KonrakTHasi pa6oTa Ha aTTeCTAIUIO
12.1 3aueT ¢ onenkoi /KA/ 2 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHOYHbIE MaTepHabl JUIsl MPOBEJCHHS IPOMEKYTOUHOH aTTECTAlMU O0YYaIONIMXCSl IIPUBEJICHBI B IIPHIIOKEHNUH K
paboueii mporpaMme TUCTIUTUTAHBL.
@DopMBI U BHIBI TEKYIIEr0 KOHTPOMS MO AUCUUILTHHE (MOIYINIO), BUIBI 3aJJaHUH, KPUTEPUU UX OLIEHHBAHHUSA,

pacnpezeneHue 6aIoB 110 BUIaM TEKYIIEro KOHTPOJIS pa3padaThIBAIOTCS PEToiaBaTeIeM JUCIUILIMHEI C Y4eTOM ee CeU(UKI 1
JIOBOZIATCS 10 CBEJICHUS O0YJArONIIXCs Ha IEPBOM yIeOHOM 3aHATHH.
Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIACTCS IIPENOfaBaTesIeM NUCIHUIUIMHBI (MOXYNs) B paMKax KOHTaKTHOH
paboThI U CaMOCTOSATENBHOM paboThl 0Oyyaromuxcs. s GpukcupoBaHus pe3yabTaTOB TEKYIIETO KOHTPOJSI MOXKET UCTIONIB30BATHCS

SOUOC.
6. YAEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAYJIS)
6.1. Pexomennyemas qureparypa
6.1.1. OcHoBHasi INTEpaTypa
ABTOpBI, COCTaBUTEIH 3aryaBue Wznarensc On. aapec
TBO, TOX
JI1.1 |H. B. KopoBux OOmas XuMus: y4eOHHK JUIS TEXH. By30B M.:
Beici.
hik., ,
2005
6.1.2. JlonoJHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTEIH 3aryaBue Wznarensc On. aapec
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 | KoncynpranT mmoc: " http://www.consultant.ru

6.2.2.2 | Tapanr: https://www.garant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

7.1 | JlexunoHHble # 1aOOpaTOpHBIE PAOOTHI MPOBOISATCS B COOTBETCTBUH C PACHIHCAHHUEM 3aHATHI B TaO0OpaTopusiX oOIIeit
XMMUH, BRTIOYAOMIeH: CyIMIMIBHBIHN MKad, yCTpOHCTBO AT OBICTPOTO MPOCYIIUBAHUS XUM. ITOCY/IBI, IITATHB
naboparopHsiii (10 mT.), aKBaAUCTIIUIATOP, OUTUCTHILIATOP, OapoMeTp, Beckl anekrponHble CASCUWG620HV, komuekt
¢domnuii, anmapar Kunna, musuinBonast™eTp pH-150M 1 B yueOHO-HCCIeI0BAaTENbCKOW J1TaO0paTOpuH, BKIIOYAIOIIEH:
anmapar Kunma, 6apometp, ouctuuisarop, Becbl HR 60, konbonarpesatens [1941000M, muumuBonstMetp pH-150M, neun
MydenbHas, Tepmodiok [13-4030, xpomatorpad "Xpomarex Kpucran", snexrporeus CILIOJI. [Ipu npoBenenny 3aHATHIA
UCTIONB3YETCs IPOEKTOpP U YKPaH.

7.2 | st BBITIONHEHUS CAMOCTOSITEIBHOI Pa0OTHl MCHONIB3YeTCs YUTAIBHBIHN 3a11 ONOIHOTEKN ¢ BBIXOOM B MIHTEepHET.

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




