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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llenpro OCBOCHUS NUCIMILINHEI ABISETCSA (pOpMHpPOBaHHE 00IIETPO(ECCHOHANBHBIX KOMIIETCHIIHI 110 PEIICHHUIO
HMHKEHEPHBIX 3314 B MPO(PECCUOHANBHON AeATEIbHOCTH C UCIIOJIb30BaHHEM METO/I0B €CTECTBEHHBIX HayK HA OCHOBE
pa3BUTHS y 00OYJaIOMIMXCSl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHMSI; HAYYHOTO MBIIUICHHS; [IEIOCTHOTO TPEACTABICHUS O
XMMUYECKUX 3aKOHAX OKPYKAIOLIEro MUpa B UX €IUHCTBE U B3aUMOCBS3H.

1.2 | 3amayn QUCIUTUIMHEL:

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

1.4]- I/IsyquHe XHMHYCCKUX SBJICHUN W 3aKOHOB XUMUH, TPaHUIBI UX IPUMEHUMOCTH, TPUMCHCHNE 3aKOHOB B BaKHCUIIIHNX
MIPAKTUICCKUX MMPUTOKCHUAX ]

1.5 |- BrIpaboTka y 00y4aromumxcs IpUeMOB M HABBIKOB pelIeHHs] KOHKPETHBIX 3a/1a4 U3 Pa3HbIX 00IacTell XUMUH,
MTOMOTAIOIIUX MM B JaJbHEHIIIEM pelaTh MpoecCHOHANBHBIC 3a1a4H;

1.6 | - O3HaKOMIICHHE OOYJAIOIUXCSI C COBPEMEHHON HAyJHOH almapaTypoi u BEIpaOOTKa y 00yJaronmxcss Ha9aabHBIX
HaBBIKOB IPOBEICHHS SKCIIEPUMEHTAIBHBIX UCCICIOBAHHH.

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

Hukn (pazoen) 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 U MOACIPOBAHUS

OIIK-1.2 [TpuMeHseT OCHOBHBIE NOHATHS M 3aKOHBI €CTECTBEHHBIX HAYK AT PEIICHUS IPEAMETHO-IPO(UIBHBIX 32124

OIIK-1.3 IIpumeHsieT ecTeCTBEHHOHAYYHbIE METOIbl TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIE0BaHUS 00BEKTOB, IPOLIECCOB,
SIBJICHUI; TIPOBOANT 3KCIIEPHUMEHTHI [0 3aJaHHOH METOIUKE U aHAITM3UPYET PE3YIbTaThl

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOAYJISI) 00y4aIOLINTiCH T0KEH

3.1 [|3HaTh:

3.1.1 | ocHOBHBIC MOHATHSA U 3aKOHBI XUMHHU U HX POJIb B PELICHHHU NPEIMETHO-IPO(UIBHBIX 33/1a4;

3.1.2 [ METOIBI TEOPETHYECKOTO U SKCIEPUMEHTAIBHOTO MCCIICIOBAHIS XUMIUECKIX 0OBEKTOB, IIPOIIECCOB M SIBICHUIH, METOIHUKY
HPOBEJICHHS 1 00pabOTKH Pe3ylIbTaATOB XMMHYECKOTO IKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ucrionp30BaTh OCHOBHBIC MOHATHS M 3aKOHBI XUMHH JUISL PEIICHUS IPeIMETHO-NIPOGIIIBHEIX 33/1a4;

3.2.2 | mpUMEHSTH METOIbI TEOPETHIECKOTO M SKCIIEPUMEHTAIBHOTO HCCIICOBAaHHS XUMUIECKHX 00BEKTOB, ITPOIIECCOB U
SIBICHUH, IPOBOJUTH XMMUYECKUE SKCIICPUMEHTHI 110 3aJaHHOH METOUKe U 00pabaThIBATh UX PE3YNIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHHS OCHOBHBIX ITOHATHH M 3aKOHOB XUMHH JUIS PEIICHHUS MTPEAMETHO-IPO(MIIBHBIX 3a1a4;

3.3.2 | HaBBIKaMH MTPUMEHEHHUS] METOJIOB TEOPETUUECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHNS XUMUUECKHX 00BEKTOB,
MIPOILIECCOB U SIBIICHHUI, HABBIKAMU MPOBEJICHNSI XUMUUECKHX SKCIIEPUMEHTOB 0 3aJJaAHHO METOAMKE Y HaBBIKAMU
00pabOTKH UX PE3yIbTaTOB

4. CTPYKTYPA 1 COAEPKAHUE TUCLUAIIIMHBI (MOYJIST)

Kon HanmeHoBaHWe pa3eioB H TeM /BUI 3aHITHS/ Cemectp | Yaco | Ilpumeuanue
3aHATHUSA / Kype

Pazgen 1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHH

1.1 OCHOBHBIC XHMUUECKUE OHATHS: MOJIb, aTOMHAS Macca, MOJISIpHAs Macca. 1 1
OcCHOBHBIE XMMUUECKUE 3aKOHBI: COXPAHEHUS] MACChl, IOCTOSHCTBA COCTABA.
OKBUBAJIEHT, 3aKOH 3KBUBaJIEHTOB. OCHOBHBIE KJIaCChl HEOPIaHUUECKUX
COeMHEHUH. PacueT SKBUBaICHTHBIX MACC IIPOCTHIX BELIECTB U CII0KHBIX
coenunenuii /Jlex/

Pazagen 2. OcHOBBI XUMHYECKOI TEPMOIUHAMUKHA

2.1 OHepreTuka XMMUYECKUX IPOLECCOB. BHYTpEHHsIsSI SHEPIUsl, SHTAJbIINA. 1 1
OHTponus, sHeprus [ n66ca, HaIIpaBIEHHOCTh XMMHYECKUX TIporieccoB. /JIex/
2.2 OmpeneneHne TEMIOBEIX P (PEKTOB XUMUIECKHUX peakuii /J1ab/ 1 2

Paznen 3. OcHOBBI XMMHYECKOI KHHETHKH

3.1 CKOpOCTb peakify U METOJbI € perynupoBaHusl. XUMHUYECKOE paBHOBECHE. 1 2
PaBHOBecHS B reTepOTeHHBIX cUCTeMaX. PeakinoHHas CliocoOHOCTh
BemecTB. /JIex/




32

Pacuer 3aBUCMMOCTH CKOPOCTH peaKLUii OT KOHLEHTPALUI perupyroumx
BEIIECTB U TeMIepaTyphbl. Pacuer KOHCTaHThI paBHOBecHUs peakiuid. [IpuHmn
CMeIeHns XuMuaeckoro pasHoBecus Jle [larense /T1p/

Pazgen 4. Ilepuoanyeckas cucreMa U CHCTEMATHKA 371eMeHTOB. CTpoeHne
atoma. OCHOBHBIE XaPAKTEPUCTHKH 3JIEMEHTOB.

4.1

Crpoenue aroma. KBanToBo-MexaHnueckast Mojienb aroma. KopryckyaspHo-
BOJIHOBO# Tyanu3M. DIEKTPOHHEIC 000JI04KH aTOMOB. KBaHTOBBIE YHCIa.
IMopsioK 3aMOTHEHHMS AIEKTPOHHBIX 000104eK: puHLuI [laynu, mpaBuio
I'yana, npasuia KiegakoBckoro. DIeKTpoHHBIE ceMercTBa 31eMeHToB. /Cp/

10

4.2

OnexTpoHHbIE (HOPMYIIBI U HIEKTPOHHBIE CXEMBI aTOMOB. VI3MeHeHHe CBOMCTB
9JIEMEHTOB 110 IEPHOJIaM U rpymmaM cucteMbl Menzeneesa /I1p/

Pazges 5. Xumudeckasi CBSI3b M CTPOCHHE MOJIEKYJT

5.1

CoBpeMeHHBIE IIPEICTABICHUS O IPUPOJIE XUMUUECKOH CBsI3U. OnpeneneHue u
OCHOBHbBIE XapaKTEPUCTUKH XUMHUECKOH CcBA3H. MeTO/| BaJIEHTHBIX CBsI3eil
(MBC). Meroa monekynsipabix opoutaneir (MMO). IIpoctpaHcTBeHHas
CTPYKTypa MOJIEKYJl. /IunonbHble MOMEHTEI CBsA3el U Mojekyl. Bonoponnas
cBs13b. Curma u mu- cBszu. /Cp/

52

ONEeKTPOHHOTOYEUHBIE U CTPYKTYPHBIE (POPMYIBI MOJIEKYA. UonbHbIE
MOMEHTBI MoJieky:1 /Cp/

Pa3nen 6. PacTBopnl

6.1

Crioco0ObI BEIPaKCHUSI KOHIICHTPAIIMU PACTBOPOB. 3aKOHBI PACTBOPOB LIS
cnabbIX MeKTPOaUTOB. [IpMEHEHHE 3aKOHOB K CHIIbHBIM 3JIEKTPOIUTAM.
DnektpoauTHdeckas auccorpanys. CTeneHb AUCCOLHUAINH, KOHCTaHTa
JMCCOIMAIMH, N30TOHNIECKHi KO3 durmeHT. IOHHO-MOJIEKY/ISIPHBIC PEAKIIUH.
OnekTponuTHdecKast qucconnanys Boasl u pH cpenst. ['unponus coneid. /Cp/

11

Pazgena 7. OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIE nmpoueccnol

7.1

IToHATHE O CTENCHH OKHCIICHHS JIEMEHTOB B cOeAUHEHUIX. OKHCIUTENBHO-
BOCCTaHOBHUTEIIbHBIE CBOMCTBA MPOCTHIX BEIECTB U XUMUUECKHX COCMHEHHH.
OKHCIHUTENEHO-BOCCTAaHOBUTENBHbIE peakuuy. HanpaBieHHOCTh OKMCIUTEIbHO-
BOCCTaHOBHTEIBbHBIX peakiuil. CTaHmapTHbIC HIEKTPOIHBIC IOTCHINAIBL.
®opmyna Heprcra /Cp/

7.2

OKHUCITUTETBHO-BOCCTAHOBUTENBHBIE peakiuu /J1ab/

Pazpnen 8. 3JIEKTpOXHMI/I‘-IeCKl/Ie CHCTEMBI.

8.1

XUMHYECKHE UCTOUYHHUKHU TOKA: FalbBaHUYECKHE 2JIEMEHTBI, AKKYyMYISTOPBI,
TOILIMBHBIE JJIEMEHTBI, YCTPOMCTBO, IIPOLIECCH], UCIIOJIB30BaHKUE HA XK.1I.
TpaHcmopTte. Bomopoanas sHepreruka. Dnexrponu3s. KaTtonHoe BoCCTaHOBIECHHUE
1 aHOJHOE OKHCIIEHHE. DNEeKTPONIN3 C aKTUBHBIM aHOZOM. BTopu4HbIe mpo1ecchl
npu autekTpouse. 3akoHbsl Papazes. Beixon no toky. [lpumenenue
anekrponuza. /Cp/

12

Pasnen 9. Kopposusi meTajios

9.1

Koppo3us MeTannoB: a3MeKTpoXUMHYECKasl U Ta30Basl, OKa3aTeld KOPPO3HUH.
Bugbl 25IeKTpOXUMHYIECKOH KOPPO3UH: 00pa30BaHIe TaTbBAHNIECKOH HapHl,
KOHIICHTPAI[HOHHON SUEHKH, KOPPO3UsI MO JeHCTBHEM OTy)KTAIONIIX TOKOB.
MeTo5! 3aLIUTHI OT KOPPO3UU: OKPBITUS, HHTHOUTOPHEI KOPPO3HH,
aeKkTpoxuMudeckast 3ammura /Cp/

10

Pazgen 10. [IucnepcHblie cucTeMbl

10.1

JlucrepcHble CUCTEMBI, UX KJIACCU(PUKAIINN, METOIbI IIOJTydeHUs. Y CTONYHBOCTD
JMCTIEPCHBIX CUCTEM U croco0bl nx crabuimzaunu. /Cp/

10.2

CTpoeHne MULIEIT HEOPraHUYECKUX 30J1eil 1 criocoObl X Koarymsauud. [Topor
xoaryisiaun /Cp/

Paszpnen 11. CamocTosiTesibHasA padora

IoaroToBka k snexuusim /Cp/

IToaroToBKka K MpakTHUeCKUM 3aHsATHIM /Cp/

11.3

IMoaroroska x naboparopaeM pabotam /Cp/

11.4

BeinosHeHHe KOHTPOIbHOM padoThl /Cp/

8,6




Paznen 12. KonrakrHasi padoTa Ha aTTecTALMIO

12.1 3auer ¢ ouenkoi /KD/ 1 0,25

12.2 Konrponsnas padora /KA/ 1 0,4

5. OHEHOYHBIE MATEPHAJIbI

OrleHOYHbIE MaTEPHAIIbI ISl IPOBEACHHS IIPOMEKYTOUHOM aTTeCTaluu 00YJarOIUXCsl PUBEICHBI B IPUIOKCHUH K
paboueii mporpaMme AUCHUTLIHHBL.

@DopMbI ¥ BHIBI TEKYIIEr0 KOHTPOJSI MO AUCHHUILIAHE (MOJYIIO), BUABI 3aJaHUI, KPUTEPHU HX OLCHUBAHUS,
pacrpeeiicHre 6ajuIoB 110 BUIaM TEKYIET0 KOHTPOJIS pa3padaThIBArOTCS MPENofaBaTelieM AUCIUILIHHBI C YIETOM €€ CelnDUKA 1
JIOBOJIAITCS IO CBECHHSI 00YJArOIIMXCS HA TEPBOM YICOHOM 3aHSITHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPENO/IaBaTeleM JUCIMILTHHBI (MOJYIs), KaK TIPABHUIIO, C
ucnoib3oBanreM SMOC Ui ImyreM NpOBEPKU MHCHMEHHBIX PaboT, IPEIYCMOTPEHHBIX Pa00OYUMH IPOrpaMMaMHt JUCLUILIHH B
paMKax KOHTAKTHOU pabOThI M CAMOCTOSTEIbHOM paboThl 00ydarommxcs. st GUKCHPOBAHUS PE3yJIbTATOB TEKYIIETO KOHTPOJIS
MO3KeT ucnonb3osatsbess DMOC.

6. YAEBHO-METOINYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomennyemas qureparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTODBI, COCTaBUTEIN 3arnaBue W3znmarensc 5. anpec
TBO, TOJI
JI1.1 | I'muaka H.JL. OO0mmas Xumust Mocksa: | http://www.book.ru/bool
KuoPyc,
2018

6.1.2. JlonoJHHUTENbHAS JINTEPATYPa

ABTOpBIL, COCTaBUTENU 3arnasue W3natensc Omn. aapec
TBO, TOJ[
JI2.1 |H.JI I'munka 3a/a4un U ypaKHEHUs 1Mo 001t xuMuu: yueb. mocooue mist | M.:Kuopy | https://www.book.ru/bo
BY30B c,,2019

6.2 UH(popmManmoHHble TEXHOJIOTHH, HCTIOIb3yeMble PH 0CYIIeCTBJIEHUN 00pa30BaTeILHOIO MPoIecca mo JUCIUTLINHE
(Mony.10)

6.2.1 IepeueHb JIMIIEH3HOHHOTO H CBOOOTHO PACIIPOCTPAHSIEMOr0 MPOrPAMMHOI0 ofecreyeHust

6.2.1.1

6.2.1.2

6.2.1.3| MS OFFICE

6.2.2 Ilepeyenn npoeccuOHAIBHBIX 023 JAHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | KoHncynbraHT 1U1IOC

6.2.2.2 | TapanT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | JleknnoHHBIE ¥ T1a00paTOPHBEIE pabOTHI IPOBOAATCSA B COOTBETCTBHH C PACTIMCAHHEM 3aHATHH B Ta00paTOpHAX OOIIeH
XMMUH, BKITFOYAIONICH: CYIIUIBHBIN IKaQ, YCTPOWCTBO Il OBICTPOTO MPOCYIIUBAHUS XMM. TOCY/IbI, LITATHB
nadopatopHbIi (10 1mT.), aKBaTUCTHILIATOP, OUIUCTHILIATOP, OapomeTp, Bechl anekTpoHHbie CASCUW620HV, koMIiekT
¢domnuit, ammapat Kurma, MuwmmiBoiasT™eTp pH-150M 1 B y4eOHO-HCCIIENOBATENBCKON JTa00PaTOPUH, BKITIOUATOMICH:
ammapat Kunma, 6apomerp, ouctmmisatop, Becsl HR 60, kon6onarpesarens [1941000M, munmmuBonast™merp pH-150M, neds
MydenbHast, Tepmobiok [13-4030, xpomartorpad "Xpomarek Kpucran", anexkrponeus CILIOJL. [Tpu npoBeaeHUM 3aHATHIA
HCIIONIB3YeTCS TIPOEKTOP M IKPaH.

7.2 Z[J'IH BBITIOJIHEHUSI CAaMOCTOSITEILHOU pa60TLI HCIIOJIB3YCTCA YUTAJIbHBIH 3a]1 OHOIHOTEKU C BBIXOZIOM B I/IHTepHCT.

7.3 | Anst xparerns 1abopaTopHOro 000pyA0BaHUS IPEYCMATPUBACTCS CIICI. IOMEIIICHHUE .




