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Cocrasutens: Crynko T.B., a.1.H.; 21.02.2023 r.

[Iporpamma pa3zpaborana B cootBercTBuM ¢ OI'OC BO mno HampaBleHHIO
IIOArOTOBKU 35.03.06 ATpOouHXEHEepUsIn IIPUMEPHOU OCHOBHOM
npodeccruoHanbHOi 00pa30BaTENbHON MPOrpaMMbl 110 HAIIPABJICHHUIO MOJTOTOBKHU
35.03.06  Arpounxkenepus, NpodecCUOHANbHBIM  CTAaHAAPTOM _ BBICILETO
obpazoBanus (®I'OC BO) mno Hanparnenuto mnoaroroBku  35.03.06
ArpouHKeHepusi, YTBEPKICHHOIO IMpuKazoM MuHHUCTEpcTBa 00pa3oBaHUs U
Hayku Poccuiickoii @enepauun ot 23 asrycta 2017 r. Ne §I13. m
npodeccroHaibHOro cranaapra «Crnenranuct B 00JaCTH MEXaHU3alluU CEeJIbCKOrO
XO3SIIICTBa», YTBEPXKACHHBIA MPUKa30oM MMUHHCTEpCTBA TpyJla U COIHAIbHOU
sammThl Poccuiickoit @eneparuu ot 02 centsiopst 2020 r. Ne 5554.

[Iporpamma obcyxaeHa Ha 3acenanuu kadeapsl Xumus, nmporokon ot 22.02.2023
r. Ne 6

3aB. kadeapoi, 1.1.4H., noueHt T.B. Ctynko, 22.02.2023 .



JIuer corracoBpanus padodeid NporpaMMbl

[Iporpamma mnpuHATA METOAMYECKOM KOMHUCCHUEW HMHCTUTYTa HHXKEHEpHBbIE
CUCTEMBI U SHEpreTuka, mpotokon ot 28.02.2023 r. Ne 7

[Ipencenarens MKW UCuD, k.T.H., noueHt A.A. lopxkees, 28.02.2023 r.

3aBeayromuid BhITycKarome kadenpoit mo HampapieHuto noaroroBku 35.03.06
ArpounxeHnepus, 1.T.H., noueHT M.I1. bapanosa 28.02.2023 r.
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4.

OrasJieHue
Annoranus
MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJBbHOMN
INPOI'PAMMBbI
HNEJAU U 3AJJAYU JUCHUTIJIMHBI. IEPEUEHD ITVIAHUPYEMBbBIX
PE3YJIbBTATOB OBYUEHUS IO JUCHUIIJIMHE, COOTHECEHHBIX C
INNIAHUPYEMBIMMU PE3YJIbTATAMMUM OCBOEHMUSA
OBPA3OBATEJBbHOM MPOI'PAMMObBI
OPI'AHU3SAIIMOHHO-METOANYECKUE JAHHBIE JTUCHUITJIMHBI
CTPYKTYPA N COI[EP)KAHI/IE JUCIHHUITJINHBI

TPYJIOEMKOCTbD MOI[YJ'[EI/I N MOAVYJIbHBIX EJVMHNI ANCLUITJIMHBI
COJIEP’)KAHUE MOJIVJIEM JUCLIUITJIMHBI
JIEKIITMOHHBIE/JIABOPATOPHBIE/ITTIPAKTUYECKUE/CEMUHAPCKUE

3AHATUA

JIABOPATOPHBIE 3AHATUA
CAMOCTOATEJIBHOE U3YUYEHUE PA3JIEJIOB JUCHUIIJIMHBI 1 BUJIbI

CAMOIIOAIOTOBKHU K TEKYILEMY KOHTPOJIIO 3HAHUIA

Hepeqeﬁb e6onpocos 07151 CAMOCMOSIMENIbHO20 Usydyerus u U008 CAMONOO20MOBKU K

mexyujemy KOHmpoo 3HaHuil

Tembl Kypcosvlx npoekmos (pabom)/ KOHmMpoabHble pabomuvl/ pacuemHo-

5.

6

epaghuueckue pabomoi

B3AMMOCBSI3b BUJIOB YUYEFHBIX 3AHATUM
YUYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJIMHBI

KAPTA OBECIHIEYEHHOCTU JINTEPATYPOM! (TABJIMILIA 9)
I[NEPEYEHDb PECYPCOB NHO®OPMALIMOHHO-

TEJJEKOMMYHUKAITMOHHOM CETH « MHTEPHET» (JJAJIEE — CETh
«MHTEPHETY)

ITPOTPAMMHOE OBECIIEYHEHHE

7.

8.

9

KPUTEPHUM OIIEHKH 3HAHWM, YMEHUM, HABBIKOB 1
3ASBJIEHHBIX KOMIIETEHIIUIA

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
METOAUYECKHUE PEKOMEHJALIMU JJIAA OB YYAIOIIUXCA 110
OCBOEHMIO JUCHUIIJIMHBI

METOIMYECKUE PEKOMEHIALIVN JULS OBYYATOLLIXCS
METOIMYECKUE PEKOMEHIALIN JULS MHBAJIMIOB 1 JIUL] C OT PAHMYEHHLIMU
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BO3MOXXHOCTAMU 3JOPOBbA
N3MEHEHUA
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14

15
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16
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AHHOTAHUSA

HucnumimHa «XuUMHUS» OTHOCHTCS K oOs3arenbHOU wacth bioka 1 Jlucuurummebl (MOIYIH)
MOJITOTOBKH CTYJCHTOB IO HarpasiieHHIo MoArotoBku 35.03.06 «ArpoumxeHepus», HaIPaBICHHOCTb
«ONEeKTpPOOOOPYAOBAHUE M IJIEKTPOTEXHOJOTHH B arpONPOMBIIUIEHHOM KOMIUIEKCe». JlucruminHa
peain3yeTcsi B MHCTUTYTe VIH)KEHEpHBIX CUCTEM U SHEPreTHKU Kadenpoid XuMuu.

JucuuiuirHa HanesneHa Ha GopmupoBanue odmenpodeccruonansaoi kommerennuu OITK-5 -cmoco6HOCTRIO
000CHOBAaHHO BBIOMPATH MaTepUal U CIOCOOBI ero 0OpabOTKH ISl TIOMYICHHSI CBOWCTB, 00SCIICUNBAOIINX
BBICOKYIO HaJIe)KHOCTD JICTaIIH.

CopneprxaHue AUCIUILUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C M3YYCHHEM OCHOBHBIX 3aKOHOB
aTOMHO-MOJICKYJIIPHOTO yY€HHS, COBPEMEHHBIX MPEICTABICHUSAX O CTPOCHHUH aTOMa M XMMHYECKOW CBSI3H,
CBOMCTBAax 3JEMEHTOB U COEAMHEHUI U 3aBUCUMOCTH CBOMCTB OT HAaXOXAeHUs diemeHTa B [lepronnueckon
CHCTEME DJIEMEHTOB, CKOPOCTH pPEaKIWi W JHEPreTHYeCKUX APQPEeKTax XUMHUYECKHX PpEeaKIHi, TeopHu
pacTBOPOB W pPABHOBECHAX B pPacTBOpaX, OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX TIPOIIECCa, OCHOBHBIX
XUMHUYECKUX CBOMCTBAX METAJIJIOB.

[IperoraBanue TUCHMIUIMHBI TPEIycCMaTPUBAET CIeAyone (GOpMbl OpraHU3alid  y4eOHOTO
mporiecca: JISKINH, TabopaTOPHBIE 3aHATHS, CAMOCTOSTENbHAs padoTa CTyICHTa, KOHCYIbTAIINH.

[TporpaMMoii JUCHMILTMHBI MPETYCMOTPEHBI CJCIYIOIINE BHJIBI KOHTPOJISA: TEKYIIHA KOHTPOJH
yCIIEBaeMOCTH B (JOPME TECTUPOBAHUS M TIPOMEKYTOUHBI KOHTPOJIb B (hopMe 3aueTa.

OO0mast TpyTI0eMKOCTh OCBOCHHUS JUCIUIUIMHBI COCTABJIICT 2 3a4eTHBIX €JWHUIL, /2 dYaca. [Iporpammoit
JTUCHMIUIMHBI MIPEelyCMOTPEHBI JIEKIHOHHbIE (4 yaca), jabopaTopHble (4 vaca), caMOCTOSTENbHON PabOThI
crynenta (60 gacoB), KOHTPOJIb 4 Yaca.



1. MecTo 1MCUMILIUHBI B CTPYKTYpPe 00pa3oBaTeIbHOM IPOrpaMMbl
JuciurnHa «XUMHS» OTHOCHUTCS K 00s3aTe/ibHOM 4YacTh bioka 1 JUCHMIUIMH TOJTOTOBKH
CTYZIEHTOB 10 HarpaBiieHHIO MoAroToBKU 35.03.06 «ArpoumxeHepHs», HalpaBICHHOCTh
«QNeKTpoOOOpYIOBAHUE U DIEKTPOTEXHOJOTHH B  arpoNpOMBIIUICHHOM KOMIUIeKce» Jlucrurimaa
peayin3yeTcsl B MHCTUTYTE VIH)KEHEpHBIX CUCTEM U SHEPreTHKU Kadeapoil Xumuu.

JucumiuinHa HareneHa Ha QopmupoBanue oobOmenpodeccuonansHoit  kommereHnun  OITK-5
BBIITYCKHUKA.

Coneprxanue JUCIUIUIMHBL: OXBAaTHIBAET KPYT BOIIPOCOB, CBA3AHHBIX C H3yUYEHHEM OCHOBHBIX 3aKOHOB
ATOMHO-MOJIEKYJISIPHOTO YYEHHUsI, COBPEMEHHBIX IPEACTABICHHUAX O CTPOCHHHM aTOMa U XUMUYECKOU CBA3H,
CBOMCTBAax 3JIEMEHTOB U COCAUHEHHMI U 3aBUCUMOCTH CBOKMCTB OT HaXOXIEHUA ieMeHTa B [lepuoanueckoi
CHUCTEME DJIEMEHTOB, CKOPOCTH pEaKIMil M SHepreTudeckux 3PQeKkTax XUMUYECKUX PEeaKIui, Teopuu
pacTBOpPOB M PABHOBECHUAX B PACTBOPAX, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPOILIECCA, OCHOBHBIX
XUMHUUYECKUX CBOMCTBAX HEOPrAaHMYECKUX U OPTaHUYECKUX COSUHEHHUI Pa3JIMYHbIX KJIACCOB.

[IpenogaBanue AUCIUIUIMHBI TPEeAyCMaTpPHUBAET cienykonme (OpMbl OpraHU3aiu  y4eOHOTO
rpoIiecca: JICKIUH, JJa00paTOpHbIEC 3aHATHSI, CaMOCTOSITeJIbHAs padoTa CTy/ICHTA.

[IporpamMoii JUCHMIUIMHBI NPEIYCMOTPEHBI CIECAYIOIIUE BHUJbI KOHTPOJIS: TEKYIIUU KOHTPOJb
yCIIeBaeMOCTU B JOpME TECTUPOBAHUS U TIPOMEKYTOUHBIM KOHTPOJIb B (hOpME dK3aMEHA.

2. Hesn v 3agaun qucuun/auebl. [lepeyeHb niiaHupyeMsbIx pe3yibTaTOB 00y4eHHUsI MO
AUCIHHUILINHE, COOTHECEHHBIX € IVIAHUPYEMbIMH pe3y/1bTaTaMH 0CBOCHHS 00pa3oBaTe/IbHOM
MPOrpamMMBblI

Hucuunnuna «Xumus» BiimodeHa B OIIOII, B oOs3arensHyto yacTh Onoka 1 AuCHUTUIMHBIL
MOJTOTOBKH CTYJACHTOB 1O HampaBiieHnio moaroToBku 35.03.06 «ArpouHkeHepus», HalPaBIECHHOCTD
«DQNeKTpoo0OpyIOBaHUE U DJIEKTPOTEXHOJOTHU B arpolpOMBIIIEHHOM KOMIUIEKCE», OCBAUBAETCS B
Icemecrpe.

[IpenmecTByomumMu KypcaMu, Ha KOTOPBIX HEMTOCPEACTBEHHO 0a3upyeTcsl IUCHUTUIMHA « XUMUS)
SIBJISIFOTCA IIKOJIBHBIN Kype XuMuH, «Pusnkay, «MaremaTukay.

JucuumnuHa « XuMus» SBISETCS OCHOBOIONATAIOMINM JUISl M3Yy4YEHHS CIEAYIOMIMX JUCIHIUINH!
«JKoJIOTHSIT U OXpaHa OKpyxkarwlued cpensl», «MatepuanoBenenue», «TeopeTHYecKue OCHOBBI
ANEKTPOTEXHUKNY», «OCHOBBI BO3OOHOBIISIEMBIX HCTOYHUKOB SHEPTUN».

OcoOeHHOCThIO UCHUIUIMHBI SIBJISIETCS TO, YTO 3HAHUS M HABBIKU, TMOJY4YCHHBbIE NMPU HU3YUYECHUU
JTAHHOW JTMCUUIUIMHBI, HCIOJNB3YIOTCA MPU HM3YyYEHUH IJUCLMIUIUH Mpo(deccHoHaNbHOM HamnpaBiIeHHOCTH
HaMMCaHUH BBITYCKHON KBaJIM(UKAIIMOHHOM paboThl, a Takke B MPO(ECCHOHATIBLHON JIEITEIIbHOCTH.

KoHTposb 3HaHMi CTYIEHTOB MPOBOIUTCS B pOpME TEKYIIEH U IPOMEKYTOYHOM aTTECTALIUU.

Leab oCBOEGHUS MUCHUILIMHBL: (OPMUPOBAHUE y CTYIEHTOB TEOPETHUUYECKUX OCHOB COBPEMEHHOM
XUMHH, €€ METOAOJOTHYEeCKUX MOJX0A0B, CPOPMUPOBAHUE MPEACTABICHUS O BO3MOXKHOCTH MPUMEHEHUS
3aKOHOMEPHOCTEH U METOJIOB XUMUU B IPO(ECCHOHATBHON NESTEILHOCTH.

3amaun JUCIUIUINHBIL:

— copMHpOBaTh y CTYICHTOB MIOHUMAaHNE TEOPETUUECKUX OCHOB COBPEMEHHON XUMHH - 6a3bl Ui

YCBOGHHUS MOCIIEAYIOIUX €CTECTBEHHOHAYYHBIX U CIIEIUAIbHBIX TUCIUIUINH |

— J1aTh NMPEJCTABICHHE O XUMHUYECKUX CBOMCTBAX, HAXOKJECHUHU B MPUPOJI€, OCHOBHBIX METOAAX

MOJIYYEHHUS] HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB.

—-T0Ka3aTh pOJib XUMHU B PA3BUTHM COBPEMEHHOTO €CTECTBO3HAHUsS, €€ 3HaYeHue Uit
npodeccruoHaIbHOM 1eATeIbHOCTH;



Tabnuua 1

Hepeqeﬂb IJIAHUPYEMBIX pPE3yJIbTaTOB oﬁyt{e}ma 0 AMCHUIIINHE « XUMHUD»

Kon u conepxanue WNunexc [lepedenp IaHUPYEMBIX PE3yabTATOB OOYUEHHS 110
KOMIIETEHIIUU KOMIIETEHIIUU JUCLUIUINHE

OIIK-5 NJI-lonk-5 YuactByeT B | 3HATh:

CIOCOOHOCTBIO 9KCTIePUMCHTAJIBHBIX — OCHOBHBIE 3aKOHBI U NTOHATHUS XUMUHU;
000CHOBaHHO HCCJICIOBAHUAX — OCHOBBI XUMHUYECKOU TePMOJIMHAMUKU U
BEIOMpATh MaTepuai u | YICKTPOOOOPYIOBaHHS 1 KUHETUKU;

CTIOCOOBI ero | CPCACTB aBTOMaTH3allHK — COBpPEMEHHBIE IIPEJICTABIICHHS O CTPOCHUU aTOMOB
00paboTkH TS AIIEMEHTOB M O XHUMHYECKOU CBSI3H;

[IOJIyYE€HUSI CBOMCTB, - YYCHME O pacTBOpax M O DPABHOBECHAX B
o0ecIeunBarONINX pacTBoOpax;

BBICOKYIO - llepnoauyeckyro CHCTEMY DJIEMEHTOB;

HaACKHOCTD ACTAJIH,

- CBOMCTBa BAXXHEHIIUX KJIACCOB HEOPraHUYECKUX M
OPraHNYEeCKHUX BEIIECTB.

VYMerTh:
—  IIOATOTOBHUTH " MPOBECTH XUMHUYECKUU
SKCIEPUMEHT MO W3YYEHUIO CBOWCTB BAKHEHIIUX

KJIACCOB  HEOPraHMYECKUX M  OPraHMYecKHX
COCIUHEHHH;
- HUCIHOJIb30BAaTh  HEOOXOOUMBIE  MPHOOPHI U

nabopaTopHoe OOOpYJIOBaHWE TMPHU BHITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA;

- pacCYMTHIBATh KOHIIEHTPAIIMH PACTBOPOB
TpeOyeMBIX BEIIECTB M PUTOTOBUTH PACTBOP
3aIaHHOM KOHIICHTpAIl1u;

- MPUMEHSATH OOIIMe 3aKOHBI XUMUH, MTPEIACKA3HIBATH
BO3MOKHOCTh W  HalpaBJeHHWE  MPOTCKAHUS
XUMHUYECKUX TPOIIECCOB,

- TMPOU3BOJUTH BBIYHCICHHS C HCIOJIb30BAHHEM
OCHOBHBIX TOHATHH M 3aKOHOB CTEXHMOMETPHU;
MOHATUH BOJIOPOAHBIN roxasaredb,
PacTBOPUMOCTh, IPOU3BEACHHE PACTBOPUMOCTH,
KOHCTAHTa JMCCOIMAINH, KOHCTAaHTa PaBHOBECHS;
COCTaBJISITh YPAaBHECHUSI PEAKITUH.

Bnanetn:

—  HaBbIKaMU HAYYHBIX U MPHUKIAIHBIX UCCIEAOBAHUN
B 00JIACTH XHMUH;

- OINBITOM JKCIIEPUMEHTAJILHON paboThl B cdepe
HCCIEN0BAHNS XMMHUYECKUX CBOMCTB BEIIECTB;

-  CIOCOOHOCTBIO K OOOOIIEHUIO U CTATUCTHUYECKOUN
00paboTke pe3ylbTaToOB OMBITOB, (POPMHUPOBAHUIO
BBLIBOJIOB.




3. OpraHu3anHOHHO-MEeTOANYeCKHE JaHHbIE U CHHIIHHBI
OOrmiast TPyIOEMKOCTh JUCIUIUIMHBI cocTaBisier 3 3adeTHbix enuHunbl, (108 wuacos). Ux
pacripeielieHle 10 BUAaM paboT U 10 ceMecTpaM MpeCcTaBiIeHo B Tabnuue 2.

Tabmuna 2
Pacnipenesienne Tpy10eMKOCTH JUCIUILTHHBI 0 BHAaM padoT Mo ceMecTpam
TpynoemkocTb
Bun yae6HOI paboThI 3au. 10 CEMECTpaM
el. Hac. No 1
OO0masi Tpy10eMKOCTh JUCITUTUIMHBI IO Y4eOHOMY TUIaHy 2 72 72
KonTtakTHas pa6ora 8 8
B TOM YHCJIE:
Jlexumu (JI) / B TOM 4uciie B UHTEPAaKTUBHON popme 4(2) 4(2)
Jlabopatopusie pabotsl (JIP) / B ToM umcie B 4(4) 4(4)
WHTEPaKTUBHOU opme
CamocronTennnasi paéora (CPC) 60 60
B TOM YHCJIE:
CaMOCTOSITSIIBHOE H3YICHHUE TEM U Pa3JieioB 30 30
CaMOTIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHHUH 30 30
IMoaroroBka u caavya 3avera 4 4
Bua konTposs: 3a4ueT
4. CTpyKTypa H cofepKaHHe JUCHUIITUHBI
TpynoéMKocThs MOaYJI€il U MOAYJIbHBIX
Tabnuna 3
eIMHUI AucuuIIuHbl TpynoeMkocTh
HaumeHoBaHue Bcero KonrakTHas Bueayaurtoph
MoyJieil 1 MOIYJIbHBIX 4acoB HA pabora as padora
eIUHNI JUCIUIIIHHEI MOJYJIb JI JI3 (CPO)
MoayJb 1. OcHOBBI 001IIel XUMHH 34 2 2 30
MonayiabHas equHuna 1.1.
OCHOBHBIE TIOHATHS U TEOPETUUECKHE 12 2 - 10
npeacTaBieHus B XuMuu. CTpoeHUE BENIECTBA.
MonayJbHas equHuna 1.2. YYeHUS O XUMHYECKOM 20 i i 10
nporiecce.
MonyabHas emuHuna 1.3. XuMudeckue mporeccsl B 29 i 5 10
pacTtBopax
Moayab 2. OcHOBBI 3JIEKTPOXUMHUH 34 2 2 30
MopyabHas exununa 2.1. 17 2 i 15
OKHUCIIUTENILHO-BOCCTAHOBUTEIIBHBIC TIPOTIECCHI
MopyabHas exununa 2.2. CBoHCTBa METAILIOB. 17 - 2 15
IHoaroroBka u crauya 3a4era 4
Hroro 72 4 4 60

Conepxxanue MoayJieil JUCHUNIMHBI
Moayab 1 OcHOBBI 001el XUMHH.
MonyabHas enuauna 1.1. Ocnosnvle nonamus u meopemuueckue npeocmagienus 6 Xumuu.
Cmpoenue sewecmea.
OcHOBHBIE TIOHATHUS XUMHH: DJIEMEHT, aToM, MOJIEKYna, ¢a3a, BEHIECTBO MPOCTOE U CIOXKHOE,
KpUCTaJUI, aTOMHAsl €IMHMIIA MAacChl, MOJb U MOJISIpHAsi Macca, BaJEHTHOCTb M CTENEHb OKUCICHUS
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AIIEMEHTA, YBOJIIOLHS MPEICTABICHUIN O XMMUYECKOM JIEMEHTE, U30TOTHBI M M300aphl. ['a30BbIe 3aKOHBI U
IIPUMEHEHHUE UX B XUMHUH. 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

IloHATHE O KOPIYCKYJSAPHBIX M BOJIHOBBIX CBOWCTBAX IEKTPOHA, KBAHTOBAs MOJEIb CTPOCHUS
aToma BoJopoaa. Mozeinb MHOTO2JIEKTPOHHBIX aTOMOB, IIPAaBUJIA, JIEXKAIIUE B OCHOBE KBAHTOBOM MOJEIH
MHOTORJIEKTPOHHBIX aTOMOB. (OCHOBHBIE AaTOMHBIE XapaKTEPUCTHKU DJIEMEHTOB: paJUyChl aTOMOB,
MIOTEHIMAaJ WOHM3ALUU, CPOJACTBO K DJJIEKTPOHY, NIEKTPOOTPULATEIBHOCTh. [lepuoaMYHOCTD M3MEHEHUS
CBOMCTB 3JIEMEHTOB KaK IIPOSIBIIEHNE MIEPUOIUNIHOCTH U3MEHEHUS 3JIEKTPOHHBIX KOHPUIypalus UX aTOMOB.

[ToHsiTHE XMMHUYECKON CBSI3HU, €€ OCHOBHBIE XapaKTEPUCTUKHU. TeOopHH KOBAJICHTHOW CBSA3U, METOJ
BAJICHTHBIX CBsI3CH, MOHATHE THOpuau3anu opoutaneii. OOMEHHBIN U TOHOPHO-AKIENITOPHBIA MEXaHU3M
o0Opa3oBaHUsl KOBAJICHTHOW CBsi3u. VIOHHas CBsI3p Kak TPEACIbHBIN Cilydall TOJSPHOW  CBS3U.
Mertannuueckas CBsI3b, BOAOpOAHasl cBsi3b. CTpoeHUE KPHUCTAUIOB C pa3HbIM TUIIOM XUMHYECKOW CBS3H.
KomIummMeHTapHOCTh, 3aBUCUMOCTh CBOMCTB COEUMHEHHUH OT TUIA XUMUYECKOU CBSA3H.

Monayabnas enuauna 1.2, Yuenusn o xumuueckom npouyecce.

DHepreTuka XMMUYECKUX IPOIECCOB - TOHATUE BHYTPEHHEH HHEPruu XHMHUYECKOW CHCTEMBI,
sHTpaibnuu. [lepBblii 3aKOH TepMOIMHAMUKH, 3aKOHBI TepMoxuMuu (Jlamnaca-JlaByasse u ['ecca). Bropoit
3aKOH TE€PMOJMHAMUKHU, SHTPOMHUS, U300apHO-U30TEPMUUYECKUII U U30XOPHO-U30TEPMUUYECKHI MOTEHIIHAI
XUMHUYECKOM CHUCTEMBbI. TepMOoaMHAMUYECKash OLIEHKA BO3MOKHOCTH CAMONPOM3BOJBHOW XHUMHUYECKOM
peakuuu.

XuMudecKkasi KHHETHKA - OCHOBHBIE TIOHATHS XUMUYECKON KMHETHUKU: MeXaHu3M peakinn. CKOpoCTh
peakuMu M METObl €€ PEeryJupoBaHUsA. 3aBUCHMOCTb CKOPOCTH PEAKUUH OT JABJIEHUSA, TEMIIEpaTyphl,
KOHLIEHTPALlMM BEIIEeCTB. 3aKOH JEHCTBYIOUIMX Macc, ypaBHeHue Appenuyca. [lonsitue o0 sHepruu
aKTHUBAIUH.

XHWMHYECKOE paBHOBECHE, KOHCTAaHTa paBHOBecus. (CMeEIIEHHE XMMHUYECKOTO PABHOBECUS NP
NeMcTBUM paznuyHbIX (hakTopoB, npuHuun Jle-1llarense-bpayna.

MopyabHas enuanua 1.3. Xumuueckue npouyeccol ¢ pacmeopax

XUMUYECKHUE CHUCTEMBI: pacTBOpHI, AMcIepcHble cucTeMbl. OOmas XapakTepUCTHKa pPacTBOPOB.
Tuner pactBoputeneit. CriocoObl BeIpaXXKEHUST KOHIICHTPAIIMK pacTBOPOB. PacTBOpsI AnekTponuToB. Teopust
ANEKTPOJUTUYECKONW AUCCOLMALMM, CTENEHb AIEKTPOIUTHYECKON aucconuanuu. PakTopel, BIUSIONIAE Ha
CTETNEHb AIEKTPOJUTUUECKON JUCCOHMAITK. 3aKOH pa3dasieHus OcTBaIba.

KucnotHo-ocHOBHBIE cBOMcCTBa BemiecTB. [IporonuTuueckue paBHOBecHs B pacTBopax: pH cpensbl,
0OMEHHBIE peaKIuu IEKTPOIUTOB, TPOU3BEIEHUE PACTBOPUMOCTH U TPOU3BEICHUE aKTUBHOCTH.

MoayJib 2. OCHOBBI 3J1€eKTPOXUMHUH

MopyabHas equaunua 2.1. Okuciumensno-eoccmanosumenvhle RPOYEccyl

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE IPOLIECCHl. JJEKTPOAHBIM MOTEHUMAN. Psg  craHaapTHBIX
ANEKTPOJIHBIX  MOTEHIMAJIOB  METAUIOB, €ro  TepMOAUMHAMUyeckas  OcHoBa.  OKHCIUTENBHO-
BOCCTAHOBUTEIIbHBIE CBOKMCTBA BellecTB. Y paBHeHUue HepHera. XumMudeckne HICTOYHUKH TOKA. DJEKTPOJIU3,
OCHOBHBIE TIOHSATHS U 3aKOHBI. [IprMepbl 31eKTpon3a paciiaBoB U paCTBOPOB C AKTUBHBIMU U MHEPTHBIMU
ANEKTPOJIaMH.

MopyabHas equnnua 2.2. Ceolicmea memainios

OObmas cpaBHUTENbHAs xapakTepucTtuka snemenToB Il A. Haxoxnenue B npupoge. [Ipocteie
BEIECTBA, PU3NYECKHE CBOWCTBA, MOJTYYCHHUE.

OOmas cpaBHUTeNbHas XapakTepuctuka snemeHToB ||l A. Haxoxnaenue B npupope. [Ipocteie
BEIECTBA, PU3NYECKHe CBONCTBA, noiydeHue. [Ipumenenue snementos |1 A.

CpaBHHTENIbHAS XapaKTEPUCTUKA LIEIOUYHBIX METAIOB. DU3NUECKUE U XUMUYECKHE CBOICTBA
npocteix [lonydyenue u npumeHenne. TexHuka 6€30MacHOCTH pabOTHI € METOYHBIMU METAIIJIAMH.

CpaBHUTEIbHAS XapaKTepUCTHKa (PU3MYECKUX M XUMHYecKuxX cBoictB d-amementoB: Fe, Co, Ni,
iatuHoBbie Metaiutel, Cu,Ag,Au,Zn,Cd,Hg. Kopposus meramios.



JlekunoHnHbie/1a60paTOPHBIE/MPAKTHYECKHE/CEMUHAPCKHE 3aHATHS

Tabnuna 4
ConepxxaHue JJeKIIMOHHOI0 Kypca
. Bu Koa-
Ne | Ne moayJisi u MOAYJIbHOM A
Ne u Tema ek un KOHTPOJILHOTO BO
n/m | eIMHUIBI JUCHHIIHHBI
MepPONPHUATHS | YACOB
Mopayas 1. OcHoBBI 0011l XUMUH ST 2

1 MopyabHas exuaunna 1.1, Jlekuus Ne 1. Ctpoenue atoma 3a4er 1
OcHOBHbIE TIOHATUS U Bogopoaa. CTpoeHue KOHTPOJIbHAS
TEOPETUUYECCKUE MHOTO3JIEKTPOHHBIX aTOMOB CTpoeHue paborta
MPEACTABJICHUS B XUMHH. MOJIEKYJl. XUMHYECKas CBSA3b (JICKITHS -

CrtpoeHue BeriecTBa. Oecena)

2 MonyabHas eqununa 1.2. Jlekuus Ne 3. DHepreTnka XUMHUECKUX 3a4er 1
YdueHus o XUMHU4YECKOM npoiieccoB. OCHOBBI XUMHUYECKOI KOHTpPOJIbHAS
rporiecce. TepMOJAMHAMUKHU (JIEKIIUs -Oecena) paborta

Moayab 2. OCHOBBI YJIEKTPOXHUMHH 3a4er 2
3 MonyabHas eqununa 2.1. 3a4eT 2
ay A 1 Jlexuus Ne3. OKuCIUTENBHO-
OxucnurensHO- KOHTPOJIbHAS
BOCCTAHOBUTEIHHBIC PEAKIIHH.
BOCCTaHOBUTEJIbHbBIE MPOIIECCHI pabota
UTOoro 3a4eT 4
JlaGopaTopHble 3aHATHSA
Tabnuna 5
Copep:xaHue 3aHATHI U KOHTPOJIbHBIX MePONPUATHIA
. Ne 1 Ha3BaHuUe J1a0OPaTOPHBIX Bu

Ne Ne Moyt U Moy IbHOI . parop A Koa-Bo

3aHATHI ¢ yKa3aHHeM KOHTPOJILHOTO

n/n | eITMHUNBI JUCIUTITTHHBI . 4acos

KOHTPOJIbHBIX MEepPONPUATHIA MeponpusTHS
MoayJasb 1. OcHoBBI 00111Ieli XUMUK 3ayeT 2

1 MonyabHas eqnauna 1.3. 3ansitue Ne 1. [lonstue o pacTBopax. 3amura JIP 2
XUMUYECKHE MPOIIECCHI B PactBops! anexkrponuToB. pH.
pacTBopax

MoayJib 2. OCHOBBI 3J1€eKTPOXUMHUH 3a4er 2

2 MopyabHas exuauna 2.2. 3ansarue Ne 2. Xumunueckast samwta JIP 2

3 CBoiicTBa METAIIJIOB aKTUBHOCTH MeTasuioB. Kopposus

METaJIJIOB
UTOro 3a4er 4

CaMocTosiTe1bHOE H3yYeHHe Pa31e/10B JUCHUIIMHBI M BU/bl CAMONOATOTOBKH K TeKyLIeMYy
KOHTPOJIIO 3HAHUM

B mporecce OCBOSHMS AMCHHUILIMHBI UCIOJIB3YIOTCS 3aHATHs JeKiuoHHoro Tuma (18 uacoB) u
nabopatopubie (36 wuaca). CamocrosiTensHas pabora (54uaca) mpoBoAuTCS B QopMe HU3YUCHHUS
TEOPETUYECKOT0 Kypca UM KOHTPOJIMPYETCS depe3 TeCTUPOBAHHE, 3alllUThl OTYETOB JIAOOPATOPHBIX PadoT,
3ayer.

KoHTposs camocTosTenbHON paboThl M MOJATOTOBKU K J1A00OPATOPHBIM 3aHSATHSM OCYILECTBIISETCS C
MIOMOIIIBIO AJIEKTPOHHOTO o0yuarorero kKypca https://e.kgau.ru. ®opma KOHTpOIIS — 3a4eT.

OOyuaromuiicss J0JDKEH TOTOBUTHCS K JIAOOPATOPHBIM 3aHATUSAM: MpopadaThIBaTh JIEKIIMOHHBIN
MaTepuall, peliaTh 3aJaud M YIOpaKHEHHWs MpHU MOJArOTOBKE K 3alllUTe TEMbl, TOTOBHTb OTYETHl K
na0opaTOpHBIM paboTaM B COOTBETCTBUM C TEMAaTHYECKUM IUIaHOM. lIpM MHOArOTOBKE K 3aHATHIO
oOyyaronemycsi ciegyer oOpaTtuTbes K aureparype HayuHou Oubiamnotexn ®I'BOY BO «KpacHospckuii
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I'AVY». [lpn u3yyeHuM JUCHMIUIMHBI HEAOIYCTUMO OIPAaHUYMBATHCS TOJBKO JIEKIIMOHHBIM MaTEpUAIOM M
OJTHUM-JBYMSI y4eOHHKaMu. Pssi TeM Kypca MOKET ObITh BBIHECEH INPENOAaBaTEIeM Ha CaMOCTOSTEIbHOE
U3Yy4YEHHE, C 0OCYKJIEHHUEM COOTBETCTBYIOIIMX BOIPOCOB Ha 3aHATHAX. 1lo3TOMY moAroToBka K 3aueTy H
IPYNIIOBOH paboTe Ha 3aHATHUAX HNOJPa3yMEBAET CAMOCTOSITEIBHYIO PAa0OTy 00y4arOUIXCsl B TEUEHHE BCETO
ceMecTpa IO MaTepuajlaM pPEKOMEHIYEMbIX HCTOYHHUKOB (pa3gen  y4eOHO-METOAMYECKOro U
MH(POPMAIIMOHHOTO 00eCIIeUeHus).
@®opMBI OpraHU3aIui CAMOCTOATEIBHOM PabOThI CTYACHTOB:
— OpraHu3anus 1 UCIOJIb30BAaHUE FIEKTPOHHOIO Kypca TUCIUIUIMHBI Pa3MEILEHHOro Ha IaTgopme
LMS Moodle s CPC.
- paboTa HaJ TEOPETUYECKUM MaTEePHAJIOM, IIPOYHTAHHBIM Ha JCKIHIX;
—  CaMOCTOSTENbHOE U3YUEHHUE OT/AEIbHBIX PA3/ICJIOB AUCLHUIIINHBL;
- TOJArOTOBKAa K JaOOPATOPHBIM 3aHATHUSM;
—  BBIIOJHEHHE KOHTPOJIbHBIX 3aJaHUI MPU CAMOCTOATEIbHOM U3YUYEHUU JIHUCHUTIINHBL;
-  CaMOTECTHPOBAHUE MO KOHTPOJIBHBIM BOIIPOCaM (TeCTam).

ITepeyeHb BONPOCOB /ISl CAMOCTOATEBHOI0 U3Y4YeHHUS U BUIOB CAMOIIOATOTOBKH K TEKYyIIEMY
KOHTPOJII0 3HAHUM

Tabmuma 6
IlepeyeHb BONPOCOB VISl CAMOCTOSITE/ILHOIO H3YUYEHHUSI M BUIOB CAMONOATOTOBKH K TEKyLIEMY
KOHTPOJII0 3HAHUI

T S T R Ilepeuens paccMaTpuBaeMbIX BOIIPOCOB 1Sl Kou-5o

Nen/mt CaMOCTOSITEJILHOT0 M3YYeHHs U BU/I0B

€ MHUIIBI . 4acoB
CaMONOJAr0OTOBKH K TeKyllleMy KOHTPOJII0 3HAHU I
Monayas 1 OCHOBBI 001Iell XUMUH 30

1 MopyabHas equanna 1.1, OCHOBHBIE TIOHATHS ~ XMMHM: DJIEMEHT, aToM,
OcHOBHbIE OHATHUSA U MoJieKyna, (¢a3a, BELIECTBO IPOCTOE U CIOXKHOE,
TEOPETUYECKUE KPUCTAJI, aTOMHAas €JUHHUIIA MAacChl, MOJb U
MIPE/ICTaBICHUS B XUMUH. MOJISIpHAsl Macca, BAJIGHTHOCTh U CTENEHb OKHCIIECHUS
CrpoeHue BeliecTBa. 3JIEMEHTA, 3BOJIIONUS MPEACTaBICHUNH O XUMUYECKOM

3JIEMEHTE, M30TONbl U H300apbl. ['a30Bble 3aKOHBI U 10
OpPUMEHEHHEe WX B XUMHUHU. 3aKOHBI AaTOMHO-
MOJIEKYJIIPHOTO yYCHHS.

DNEKTPOHHBIE U 3IEKTPOHHO-Tpaduyeckre (HopMyIibl
atomoB 4-7 mnepuonoB. CTpoeHHE KpPHUCTAIOB C
pa3HbIM TUTIOM XUMHUYECKON CBSI3H.
MexMoneKyJIsIpHbIE B3aUMOJICHCTBUS.

2... MopyabHas eqununa 1.2, XuMHuueckass KMHETHKa - OCHOBHBIEC IOHSTHUS
YyeHuss 0 XUMHYECKOM XMUMHYECKON KMHETUKH: MeXaHU3M peakuuu. CKopocTh
mpotriecce. peaKku U METOJIbl €€ PeryaupoBaHHs. 3aBUCUMOCTD

CKOPOCTH peakiuu OT JaBlEHHs, TeMIepaTyphl,
KOHIIEHTPALIMU BEIIECTB. 3aKOH JCUCTBYIOIIHUX Macc, 10
ypaBHenue Appenuyca. Ilonstue 00 »dHepruu
aKTUBAaLlMM. XHMHMYECKOE PpaBHOBECHE, KOHCTaHTa
paBHOBecHsl. CMelIeHre XUMUUYECKOTO PaBHOBECHUS

npu ACUCTBUM Pa3NU4HBIX (DakTopoB, mpuHiun Jle-
[ITarenve-bpayHa.

3 MoayabHas equauna 1.3. KucnotHo-ocHOBHBIE CBOJMCTBa BEIIECTB
Xumnueckue  npoueccel B | [Ipotonurnueckue paBHOBecus B pacTtBopax: pH cpensl, 10
pacTBopax OoOMEHHbIE peaKkIMM 3JIEKTPOJIUTOB, MPOU3BEICHHE

pacTBOPUMOCTH U POU3BEIEHUE AKTUBHOCTH. .
Moay.ab 2. OCHOBBI 3J1eKTPOXHUMHUH 30

4 MopyabHas exununa 2.1. ONEeKTpOau3, OCHOBHBIE TIOHATUS M 3aKOHBI. 15
OxucnurenpHo- [Ipumepsl 27€eKkTponM3a paciilaBOB U PAacTBOPOB  C
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o Ilepeyenb paccMaTpHuBaeMBbIX BOIIPOCOB IS
Ne Moyt u MmoxysbHOM
Nen/nt — CaMOCTOATEIbLHOI0 U3Y4YEeHUsS U BUAOB
CaMOIIOATOTOBKH K TeKYILIeMY KOHTPOJIIO 3HAHU I

Koi-Bo
JacoB

BOCCTAHOBUTCJIbBHBIC AKTUBHBIMH U UHCPTHLIMHU 3JICKTPOJaMHU.
MPOLIECCHI

S) MopayabHas equHuna 2.2. Obmas CpaBHUTEJbHAs XapaKTepUCTUKA
CBoiicTBa METANIOB sanementoB Il A. Haxoxnenue B mpupone. [Ipocteie
BELIECTBA, (PU3NUECKHUE CBOMCTBA, IIOJIy4YEHHUE.

O6was CpaBHUTEJbHAs XapaKkTepUCTHUKA
anementoB |l A. Haxoxnenue B mpupone. Ilpoctsie
BEUIeCTBa,  (U3MYECKHE  CBOMCTBA,  IOJIyu€HHE.
[Ipumenenue anementos Il A.

CpaBHUTENbHA  XapaKTEpUCTUKA  IIEJIOYHBIX 15
MeTauioB. @Pu3nueckne W XMMHYECKHE CBOMCTBA
npocteix  [lomydyenne wu  npumenenue. TexHuka
06e30macHOCTH PabOTHI C MIETOYHBIMUA METAJIIIAMHU.

CpaBHUTENbHAS XapaKTEpUCTUKA (PU3NYECKUX U
XUMHUYECKUX cBOMCTB d-anementos: Fe, Co, Ni,
iatuHoBele Metasuibl, Cu,Ag,Au,Zn,Cd,Hg. Koppo3sus
METaJIJIOB.

BCEI'O 60

KypcoBbie npoekThbl (padoThbl)/ KOHTPOJIbHBIE Pad0Thl/ pacueTHO-TpaduYecKue
paboThl/yueOHO-UCCIeI0BATEIbCKHE PAGOTHI

Tabmuna 7
Pexomenayemasi mureparypa
Ne (HOMep MCTOYHHKA B
TeMbl KypCOBBIX IPOEKTOB (PadoT)
n/n COOTBETCTBHH C MPUJIATaeMbIM
CIIUCKOM)
B ydueOHOM miaHe HE TPEeTyCMOTPEHO
5. B3auMocBsi3b BH/JI0B Y4eOHbIX 3aHATHH
Tabmuma 8
B3aumocBsi3b KOMIIETEHUHH ¢ Y4eOHbIM MATEPHAJIOM M KOHTPOJIEM 3HAHUM CTY/ICHTOB
KoMnereHnun Jlekun J3 CPC Bun
KOHTPOJIs
OIIK-5 1-9 1-9 1-5 TECThI

KOHTPOJIbHBIE PabOTHI,
3aIUTHI JJAOOPATOPHBIX padoT,
3a4yer

Y4eoH0-MeTOoAMYeCKOe H HHPOPMAIIMOHHOE 00ecneyeHrue TUCITHIIINHBI

JIureparypa:

1. 'munka H.JIL., O6mas xumus,M.: Kponyc, 2010.746c¢.

2. KopoBun H.B., O6uiast xumusi yueOHUK JUIs CTY/I€HTOB BBICIIMX y4eOHBIX 3aBefieHui, M.:
Beicmras mkona, 2006.-556¢.

3. I'onoBueBa, .M. Xumus: yuebHoe mocobue: Uil caMOCTOSATENIbHOW paboThl cTyAeHTOB 1 Kypca
Bcex crnenuanbHoctel, KpacHospek: Kpacl'AY, 2008.-268c.

4. T'pannbepr W.M., Opranudeckas XuUMHs: Y4eOHHK JUIi CTYACHTOB BBICHIMX Y4eOHBIX
3aBeneHuit, M.: [lpoda, 2002.- 671c.
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Kadpenpa Xumum.
Hanpasnenue noarorosku 35.03.06 Arpounxenepust
JucruninmHa « XuMHS»

KAPTA OBECHHEYEHHOCTH JUTEPATYPOU

Tabmuma 9

Bung nznanus Mecto Heo0Oxoau-
Bun 5 V3 1aTeNBCeTBo Ton XpaHEHHUs! MO€ KomnuecTso
3aHATUI Hanmenosanue ABTOpBI MIIAHMA | [Tew. | Dyexrp | Buon. | Kad. Konizgecmo 9K3. B BYy3€
JI, CPC OOmas XuMus I'maaka H.JL. Kuopyc 2010. + |- + - 30 99
JI, CPC OOmas XuMus H. B. Koposun Bericmrast mikosa 2006 + |- + - 30 92
JI, CPC XuMus: yaeOHOE l'onoBuea, U.. Kpacnosipck: 2008. + |- + - 30 100
rmocooue: s Kpacl’'AY
CaMOCTOSITEIbHOU
paboThI CTyIeHTOB 1
Kypca Bcex
CHEIMAILHOCTEN
J13 Opranudeckast XuMHUs: I'pann6epr N.H. M.: dpoda 2002. + |- + - 30 89
YICOHHK 15
CTY/ICHTOB BBICIIIUX
yUCOHBIX 3aBEIICHHI

Hupexrop Hayunoit Gubunnorexkn -

3opuna P.A.




IIepeuens pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKALMOHHOM ceTH « AHTepHeT»
(nanee — cetb «MHTEpHET)

Hayunast snekrponnas oubnuoreka «eLibrary» http://elibrary.ru/

baza mannbix Scopus - http://www.scopus.com

[Moptan «ChemNet» - http://www.chem.msu.su/rus/

YouTube.com: Thoisoi - https://www.youtube.com/user/Thoisoi/... ... .

Mendeleev.info — o xumuu u xumukax - https://mendeleev.info/... ... .

6. -YouTube.com: Nauka O+ -

https://www.youtube.com/channel/UCimGOI6wSQWDbBFoVMQGzMg

agrwdE

IIporpammHoe obecneuenne

Windows 7 Enterprise (6eccpouHast JIUIICH3HS)

Oducubrit maker Office 2007 Russian Open License Pack (Akagemudeckasi JHIICH3USI
Ne44937729 ot 15.12.2008)

MS Open License Office Access 2007 (JIumensus akamemuyeckas Ned5965845
31.10.2011)

Kaspersky Endpoint Security manst 6usneca. Cranmaptaeiid Russian Edition. 1000-1499
Node 2 year Ediucational License (mumensust 17E0-171204-043145-330-825 ¢ 12.04.2017 no
12.12.2019)

CBoOoHO pacmpocTpansieMoe mporpammuoe obecredenue: Moodle 3.5.6a (cucrema
JMCTaHIIMOHHOTO 00pa3oBaHus),

Notepad++, OducHsrit maker LibreOffice 6.2.1

7. Kpurepuu oueHKH 3HAHUI, yMEeHHi, HABBIKOB M 3asiBJEHHBIX KOMIETEHIU

[Mpr w3yyeHMHM AUCHUIUTMHBI «XUMHs» ¢ OakajgaBpamMu B TedeHHe 1 cemecTpa
MIPOBOJIATCS JIGKIIMU W J1a0OpaTOpHBIC 3aHATHS. 3adyeT MpeaycMOTpeH mocie 1 cemectpa U
poBoauTCs B (hopme TecTHpoBaHus Ha miarhopme Moodle 6o Ha OymakHOM HOCHUTEIIE.

Texkymasi aTrecranusi 0akajgaBpOB IPOBOAMTCS BO BpPEMs 3a4€THO-3K3aMCHAIMOHHOU
CECCUU TPETIoIaBaTEIISIMU, BEIYITUMH JICKIIMOHHBIC U Ta00paTOPHBIC 3aHSTHS 10 JAUCIHUILIMHE B
crenyromux Gopmax:

- TIOCEIIeHHE JICKIMI ¥ BeJICHUE KOHCIIEKTa,

- 3ammTa JJabopaTopHBIX padboT B popme codecei0BaHuS;

- OTHCTBHO OIICHUBAIOTCS JIMYHOCTHBIC KayeCTBa CTYACHTOB: WCIOIHUTEIHHOCTD,
WHUIIMATUBHOCTh, AKTUBHOCTb.

KoHTposib  OCBOGHHSI MOJIYJIBHOW  JUCHUIUIMHBI «XUMUS»  OCYIIECTBISETCS C
UCIIOJIb30BaHUEM OAJUTBHO-PEHTUHTOBOM CHCTEMBI, BKIIIOYAKOIIEH BXOHOM (B HAavYalle U3y4eHUS
MOJYJIbHOM NUCHUIUIMHBI), TEKYIIMH (Ha 3aHATHUAX), PYOEX HBIM (IO MOIYNISAM) M BBIXOJHOMN
KOHTPOJIb (3a4eT) 3HAHHI, YMEHHI W HABBIKOB CTY/ICHTOB.

YuuteiBaloTCs Bce BUABl Y4eOHON [EATENbHOCTH, OICHHBAEMblEe OINpeAeICHHBIM
KOJIMYECTBOM OaylsIoB. B UTOroByr0 cyMMy 0ayuioOB BXOIST Pe3yIbTaThl BCEX KOHTPOJIUPYEMBIX
BUJIOB JIESITEIBHOCTH.

CryneHT 00s3aH OTYMTATbCA MO BCEM YYEOHBIM MOJIYNSM JAUCLUIUIMHBI M C Y4ETOM
BBIXOJIHOTO KOHTPOJIsl HaOpaTh He MeHee 60 0ayIoB MO JaHHOM TUCHMIUIMHE.

Bce Bubl yueOHbBIX pabOT JOKHBI OBITH BBHIIIOJIHEHBI TOUHO B CPOKH, TPETYCMOTPEHHBIE
rpaduKoM y4yeOHOTO mpoliecca.

CryneHt, mpomycTUBLIUI J1abopaTopHbIe pabOThl 00s3aH O0TpabOTaTh MX B yKa3aHHOE
IpernoiaBaTesieM BpeMsl U 3alluTUTh padoTy. Hemocraromme 6asibl HOMOJHSIOTCS pelICHHEM
pacyeTHBIX 33/1a4, a TAK)Ke HAMCaHUEeM U 3aIUTOl pedepara Mo MpomyIeHHONH TeMe.

IIpomedcymounviii Konmpois TPOXOaUT B (hopMe 3aueTa, KOTOPbI MOKET MPOXOAUTH B
BUJIE TECTUPOBAHUS, I YCTHOTO OTBETA.

Kpurepun BeicTaBieHus oneHok: 60 GamioB u Oonee — «3auer», meHee 60 OamioB —
«HEe3a4yeT».


http://elibrary.ru/
http://www.scopus.com/
http://www.chem.msu.su/rus/
http://www.youtube.com/user/Thoisoi/
http://www.youtube.com/channel/UCimGOl6wSQWDbBFoVMQGzMg
http://www.youtube.com/channel/UCimGOl6wSQWDbBFoVMQGzMg

Bonee mnoapoOHO mpomHMCaHBl KPUTEPUH BBICTABICHHUS OIIGHOK [0 TEKyIIEH H
MIPOMEKYTOYHOM aTTecTaly B GOH/E OLIEHOYHBIX CPEJCTB 10 AAHHOW JAUCIUILIHHE.

8. MaTepna.m,Ho-TeXanecxoe o0ecrneuyeHue AUCIHUIIINHBI

VY4eOHble ayIMTOPUN AJIs IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA!

5-05 Jlexunonuslit 3an CtanuoHapHas MyJlIbTUMEIUIHAS YCTAHOBKA, KOMIIBIOTED, MAPTHI,
CTYJbsl, MapKepHas JJOCKa.

VY4eOHble ayIuTOpUU JJIi NPOBEACHUS 3aHITHM CEMUHAPCKOrO THUIA, IPYMIOBBIX U
UHJUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTallH, a TaKkKe
MTOMEILEHHUS JUIsl CAMOCTOSITENIbHOM pabOThI M MOMELEHUS JUIsl XpaHEHUs U PO (PUIaKTHYECKOTO
o0cyXUBaHUsl y4eOHOTO 000PY/I0BaAHNUSA:

VYuebnas aymuropus, 1-011. Bopnsgnas Oans, Omiumrtka l-komdopounas, Ctomb
naboparopuslie, JlaboparopHas mocyna.

VYyeOHas aynutopus; YueOHble ayauTopud [y OOIIEro  MOJIb30BaHUS
NpeIHA3HAYCHBI [Tl CAMOCTOSATEIILHOM paboThl CTYICHTOB:MAPTHI, CTYIbs, gocka, Wi-Fi.

VYyebnast ayautopus; YdeOHble ayauTOpud Ui OOIIEro  MOJb30BaHUS
NpeHA3HAYCHBI [Tl CAMOCTOSATEIILHOM paboThl CTYICHTOB:MAPTHI, CTYIbs, Jocka, Wi-Fi.

9. MeToauyeckue peKOMeHAANH I 00yJAIOMIMXCSI 0 OCBOEHHIO TUCIHIJIHHbI
MeTtoanyeckne yKasaHus 10 JUCHHUIUIMHE JJI51 00y4aI0IHXCHA

JucuunnmHa «XUMHS» COCTOUT U3 TPEX MUCHMIUVIMHAPHBIX Moaynei. J[iig ycnemHoro
OCBOGHHMSI K&XJOT0 U3 MOAYJIEH CTYyIEHT JOJDKEH BHUMATEIBHO MPOCTyImIaTh |
3aKOHCIIEKTHPOBATh JICKIIUIO IO ATOW TeMe, MOATOTOBUTHCS K BBHITIOJHEHHUIO JIA0OpATOPHOU
paboTHI, BHITIOJIHUTH 3Ty J1aO0OpaTOpHYIO paboTy B J1abOpaTOpuu W 3AIIUTUTH €€, BBHITIOJHUTH
JIOMaITHee 3aJjaHue U B CPOK C/IaTh €ro Ha MpoBepky. Kakapiii u3 BUIOB yueOHOH e TEIbHOCTH
OIIEHUBAETCA B OajylaX W YYHUTHIBACTCS B PEUTHHIE CTyACHTA. [ CaMOKOHTPOJIS CTYJIEHTOB
MpeAHa3HaYeHbl TECThl U KOHTPOJIbHBIC BOIMPOCHI B y4EOHOM MOCOOMHU JUIsI CaMOCTOSTEIbLHOMN
pabotel. KOHTpOJIb OCBOEHUS TEMBI CTYJICHTOM OCYIIIECTBIISETCS B BUJIE YCTHOTO COOECeI0BaHMS
WU TIMCbMEHHOU paboThl. CTYAEHTHI TaKK€ MOTYT BOCIIOJIB30BATHCS JIMCTAHIIMOHHBIM KypCOM
Ha tuiatropme Moodle, caMOCTOSTENIBHO M3Y4HUTh TEMY W B Cly4ae IPOIYCKa ayIuTOPHOTO
3aHATUS TI0 YBOKWUTEIBHOW NPHYMHE, MPEIOCTaBUTH MPENOaBaTEII0 MOJAPOOHBIA KOHCHEKT
JIEKLIMH.

JI71s1 KOHCTIEKTHPOBAHMS JICKITUH PEKOMEHYETCS 3aBECTH OTACIIbHYIO TeTpab. KoHcmekT
KQXKJIOM JIGKIIMK CIIeyeT HaYMHATh C Ha3BAaHUS TEMBI JICKIIMHM U yKa3aHHs JaThl €€ MPOBEICHMUS.
Bce 3aronioBku paszienoB JEKIUH ClelyeT 4E€TKO BBLACTATh, Hampumep, nomauépkuBaHuemM. Bo
BpeMsi JIEKIIMU CJeIyeT BHHMATEIbHO CIIEUTh 3a XOJOM MBICIH JIEKTOpa M 3allUChIBATh
BOKHEHUIIME OIpelIeieHus, pPa3bsICHEHUs, (QOpPMYJbl, Ha3BaHUS BEUIECTB, YpPAaBHEHUS
XUMHUYECKUX peakiuii. Taxke HYXKHO CTapaThCsi BOCHPOHM3BOAUTH B KOHCIEKTE PHUCYHKH U
TabNIUIbI, KOTOpbIe JAeMOHCTpupyeT JjekTop. [Ipu camocrosiTenbHOl paboTe CTyAeHTa C
KOHCIIEKTOM JIEKIIMH CJeIyeT OCYIIECTBIATH CaMOMPOBEPKY, TO €CTh CIEAWTHh 3a TEM, YTOOBI
OCBOEHHBIM 0Ka3aJiCsl BECh MaTepuall, U3JI0KEHHBIN B JIEKIIHH.

s moarotoBku W OGOPMIICHHIO OTYeTa O JlabopaTopHOW paboTe CleayeT 3aBeCTH
OTIIENbHYIO TeTpanab (J1labopaTopHbId KypHan). HeoOxoauma gOMaIIHSS CaMOCTOSITENbHAsS
MOATOTOBKA K J1abopaTOpHBIM paboTam. JlomaliHss MOATOTOBKA SIBISIETCSI HEOOXOAUMOM 4acThIO
naboparopHoit paboTel. be3 He€ HEBO3MOXKEH OCMBICIECHHBIH TOAXOJ K BBINOJHEHHUIO
AKCIEPUMEHTOB U M3MepeHuii. Kpome Toro, orpaHM4eHHOE BpeMs, OTBOJMMOE Ha BBIIOJHEHUE
nabopatopHoit paboThI, TPEOYEeT XOPOIIO CKOOPAMHUPOBAHHBIX NEHCTBUN CTY/IEHTA, K KOTOPBIM
TaKXKe HEOOXOAMMO MPEIBAPUTENHLHO MOArOTOBUTHCS. [locne 3aBepiieHus: IKCIepUMEHTATbHON
gacTu paboThl HEOOXOAUMO MPOU3BECTH 0OPAOOTKY MOITYICHHBIX PE3YIbTATOB, CACTIaTh BBIBOIBI
Y 3alIUTUTH paboTy y IpenoaaBaTes.
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Memoouueckue YKasanusa no 0ucuunﬂune 011 UHBAUOO08 U JAUY C 0CpanudeHHbimMu
BO3MONHCHOCMAMU 300p08b}l

B OCIaX OCBOCHUA y‘-I€6HOI71 nmporpamMmbl JUCHUIIJIMHBI WHBAJIWUAAMU W JIMDAMHU C
OTpaHUYCHHBIMH BO3MOXHOCTAMMU 3J0POBbA o0ecreunBaeTcs:
1. I[JISI HWHBAJIMAOB U JIUI C OTPaHUYCHHBIMH BO3SMOXXHOCTSAMU 3JI0POBBS 110 3PCHUIO!

pa3MelIeHue B JOCTYIHBIX JUIsl 00Y4aroIKXCsl MECTaX U B alallTUPOBAHHOM
¢bopme cripaBovHOM HH(GOPMAIMU O PACTIUCAHNN YICOHBIX 3aHSATHI,
IPUCYTCTBUE AaCCHCTEHTA, OKAa3bIBAIOUIETO0 OOydaromeMycs Heo0XOAUMYIO
MTOMOIIIb;
BBIITYCK aJIbTEPHATUBHBIX (JOPMATOB METOJUUECKUX MaTepUaioB (KpYyMHbIN
mpudt nan aynnodaisl);
2. JIJ11 MHBAIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3[J0OPOBBS 110 CIIYXY:
HaJJIeXalluM1 3BYKOBBIMH CPEJICTBaMU BOCTIPOM3BEACHNUE NH(OPMALINN;
3. JlJ1s MHBANMUAOB U JIML C OIPAaHUYEHHBIMU BO3MOXHOCTSAMHU 3/I0POBBS, UMEIOLINX
HapyIIEHUs OMOPHO-/IBUraTEeNILHOTO anmapaTra:
BO3MOXHOCTh  OECHpPENsTCTBEHHOTO JOCTylna oOydarouuxcs B ydeOHbIe
MOMEILIEHHUs], TyaJIeTHble KOMHAThl M JIpyrHe MOMEIIeHHs] YHHUBEPCUTETa, a TakKe MpeObIBaHHE B
YKa3aHHBIX TOMEIIEHUSX.

OO6pazoBaHne 0OyJaAIOMIUXCS C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MOKET OBITH
OpPraHW30BaHO KaK COBMECTHO C JPYrUMHU OOYYaIONIMMHUCS, TaK U B OTACIBHBIX IPyMIax WIH B
OTJICITBHBIX OpTaHU3AITUIX.

Tabnuma 12
Y4eOHO-MEeTOMIECKHE MaTepUaIbI AJI CAMOCTOSITEIIbHOW padOThI 00yJaOIIUXCS U3
YKCJIa UHBAIHJIOB | JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS IIPEIOCTABIISIOTCS B
0JTHOM M3 (pOpM, aTaNTHPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBbS U BOCIIPUATHS HH()OPMAIIHH.

Kareropuu cTyneHToB dopmbl

C HapymieHue ciiyxa . B [IeYaTHOH (opme;
o B (popMe AJIEKTPOHHOTO JOKYMEHTA;

C napyiieHueM 3peHust o B [IEYaTHOI opMe yBEITNYCHHBIX
mpudTOM;
o B (popMe AJIEKTPOHHOTO JOKYMEHTA;
. B (hopme aynuodaiina;

C HapyuieHueM OnopHO-IBUTATEIFHOTO o B [IeYaTHOM opme;

amnmapara o B (popMe AJIEKTPOHHOTO JOKYMEHTA;
. B (popme aynauodaiina.

JlaHHBIN TIepeueHb MOXET OBITh KOHKPETU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHI'CHTA
oOyuaronuxcs.

B ocBOCHMM TUCHMIUIMHBI WHBAJIWIAMH W JIMIAMH C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH
3I0POBBs OOJIBIIIOE 3HAUCHHE MMEET MHAMBHIyalibHas pabora. [loa MHAMBHIyaIbHON paboTON
noJipazymeBaercsi 1se (hOpMbI B3aUMOJICHCTBHUS C MPEIOaBaTelieM: WHAWBUIyaIbHAs ydeOHas
paboTa (KOHCYJbTALlMU), TO €CTh JOMNOJHHUTEIBHOE pa3bsICHCHHE YUEOHOTO Marepuaia u
yIIYOJICHHOE M3YYEHUE MaTepuayia ¢ TEMH OOYJarONIMMHUCS, KOTOPBIC B 3TOM 3aUHTEPECOBAHBI,
W WHJWBHyaJbHAas BOCIUTATE]bHAs paboTa. VHIMBHIyalbHbIC KOHCYJIbTAIIMH TIO TPEAMETY
SIBIIIIOTCS.  B@XHBIM  (PAKTOPOM,  CIIOCOOCTBYIOLIUM — MHIUBUAyaIH3allMd  OOYUCHHUS U
YCTAHOBJICHHIO BOCIIMTATENILHOTO KOHTaKTa MEXAy NpernojaBaTelieM U 00yJarouumcs
WHBAJINJIOM HJIM OOYUYAIOIIMMCS C OTPaHHUYCHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI.
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PEIIEH3HNSA

Ha pabouyIo nporpaMmy yMeSHOoH ICHIIMHbL « XM
COCTABICHHYIO JOKT.TeXH.HayK, npodeccopom Crynko T.B. KaHL.XHM, HaVK,
aouentom Kasavenko A.C. 115 Gaxanaspos HanpasaeHus nmoarotoskn 35.03.06
«ATPOHHIKEHEPHSA», HANPABICHHOCTE (TPOdHITH) «NeRTPoodopy 10RaHIe 1
VICKTPOTEXHONOIHH B ArpONPOMBILLIEHHOM KOMIUICKCE

Pabosas nporpamma  yueGHoit  aMcuMnaMib! «XHMHS» cocTaBaeHa B
coorseteTRrM ¢ PIOC BO # npeanasnadena 415 CTYASHTOR OUHOIO OTACTCHHUS,
O0yHaroUMxes no Hanpasienmo 35.03.06 CATPOMHIKEHEPHAN, HATIPARACHHOCTD
(MpOiLib) «INeKTPOOGOPY 10BAHKE 1 ITEKTPOTEXHONOIHH B arporpoMbILICHHOM
KOMIL/IERCe»

B pabousei nporpamme onpenerenst uean o zaqauu AHCTHTLIHHB,
MPEANKeHa CTPYRTYPA H HOAPOGHO NPEACTABICHO COACPARAHNE JAMCUHIIHELL, B
NPOrPAMME  NOKA3aHa  TPYAOEMKOCTL  TEMATHHECKHX MOAYACH W MOIYJIbHBIX
CAMHHIL IMCURIITHHLL. Packpeito coaepikanne Aekumit, 1aBOPATOPHBIX 3ausTuii,
YKQ3aH XapakTep KOHTPOAbHLIX MEPOINPHATHIA.

B nporpavmme npeanioken nepevenh BONPOCOB AN CAMOCTOSTEABHONO
O0Y4eHMS 110 PA3ICnaM AMCHHIUINHBL, NOKA3AHA BIAUMOCBS3h (hopmupyembix
KOMTIETeHIUHH ¢ coepkanienm Kypea « Xumusy,

[TporpaMma  coaepANT  PeKOMEHAALMH  MCHONBIOBANISA yuebnoit  u
METOANYECKOH IMTEPATYPEI, A TaK Ke uMelolerocs Ha kaepe 0bopY 10BAHMS,

LleneBoe HasHaueHne, aKTYANBHOCTh, COACPKAHHE NporpaMmsl, VpOBEHh
H3NOKCHUA TIO3BONAIOT PEKOMEHIAORATL PAGONYIO HPOrpaMMy Mo JIHCUHILIHHE
«XHMHA» 1% CTYAEHTOB OMHOIO OTIACACHNUS, 00YHAIOUIMXCS 110 HANPARACHIIO
35.03.06 «ArponHIKeHEpHS», HANPABICHHOCTH (npoduis)
«IIEKTPOODOPYAOBAIIME 1 DASKTPOTEXHOMOTHH arponpPOMbILIICHHOM
Komiutereen. cocrasiennyio Ctynko T.B. n Kasauenxo A.C. K HCIOALIOBAHIIO B
OOVYEHNH CTYICHTOB,

Peuensenr:
KX e MXXT CO PAH
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