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Mporpamma omvcumnamHel "Xumus (obwas xumust n Mmukpobuonorus sogbl)"; 20.03.02 MpuponoobycTpoincTBo 1 BOAONONb30BaHNE; OOLEHT,
K.H. (goueHT) Caruntosa P.H.

MporpamMmy avcumnnnHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Carmntoea P.H. Kadgeapa
XmMm4eckoro obpasoBaHust XuMmuydeckuin nHctutyt um. A.M. bytneposa , RNSagitova@kpfu.ru

1. Ulenun ocBoeHnst ANCLUMUIIUHDI
Lenn gucumnnuHbi:

- pacwmpeHne XMMN4Yecknx 3HaHin 0 ecTeCTBEHHOHay4YHOM KapTuHe M1pa, BaXHENWnX XMMNYeCKuxX
NOHATUAX, 3aKOHAxX N TEOPUSX;

- popmMMpoBaHNE ecTecTBEHHOHAYYHbIX NPeaCcTaBNeHnin O BeWecTBax N XMMNYeCKNx npoueccax B
npupone, B NPOMbILLNIEHHOM NPON3BOACTBE.

- pa3BUTNE XMMNYECKOrO U 9KONOTMYECKOro MbIWNEHNS Y BbiMYCKHUKOB YHUBEPCUTETA,

- MPUMEHeHne Nony4yeHHbIX 3HaHUM 1 YMEHWIn B MPOdPECCUOHaNbHOM AeAaTeNlbHOCTH

2. MecTo AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

LaHHas yyebHasa gucumnnunHa BkntodeHa B pasgen " b1.6.9 ducuunnmHel (Moaynn)" OCHOBHOWA
obpaszoBartenbHoit nporpammbl 20.03.02 MprpoaoobycTpoNcTBO U BOAOMNOb30BAHNE N OTHOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) yactu. OcsamBaetcs Ha 1 kypce, 1 cemecTp.

OvcumnnuHa BxoamT B y4ebHyto nporpammy no HanpasneHuto 20.03.02 MprpoaoobycTpoicTeo u
Boononb3oBaHue cornacHo ProC BO. [Ons ee nayyeHns He0bxoanMbl 3HAHWUS, YMEHUS U

KOMMNETEHLMM MO XMMUW, PU3MKE U MaTemMaTike B o6 beme, NpeaycMOTPEHHOM roCy 1apCTBEHHbIM
obpazoBaTe/ibHbIM CTaHAAPTOM CpefHero (MonHoro) obuwero obpasoBaHns (6a30Bblil YPOBEHD).

OucumnnnHa "Xumns (obwas xmmms n Mukpoburonorust Boabl)" sBnsietcs Heobxoamma aons
YCNEewHOoro yCBOEHUS Nocneayowmx AUCLUMUMINH.

3HaHus, nony4yeHHbIe NPY N3y4eHnn aucunnnuHbl "Mukpoburonorus sBoabl”, MOryT ObiTb
MCMNONb30BaHbI MPY NPOXOXAEHNN Yy4EeOHbIX NPAKTUK, NPY BbIMOMHEHUN HAYyYHO-NCCNEeA0BaTENbCKNX

KBanngmkaumMoHHbIX paboT no HanpaeneHuto noarotoeky 20.03.02 MNprnpoanoobyCcTpoincTeo u
BOJOMNONb30BaHUe (ypoBeHb bakanaspuara)

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka
LLinchp komneteHumu npuobpeTaeMon KOMMNeTeHL N
OK-7
(OBILIEKyNbTYPHbIE E)SOK(_??HOCTMO K camoopraHusaumm n camoobpasoBaHuto
KOMreTeHuun) ’
OrlnK-1 CMOCOBHOCTBIO NPEAYCMOTPETb MEPBI MO COXPaHEHMIO 1 3alnUTe
(npodhbeccmoHanbHble 3KOCWCTEMbI B X0L€ CBOEe 06WecTBeHHOM 1
KoMMeTeHuunn) npodpeccuoHanbHon geatensHoctn (OMNK-1);
MK-10 CMOCOOHOCTBIO MPOBOANTL N3bICKAHNS MO OLIEHKE COCTOSIHUS
NPUPOLHBIX N NPUPOAHO-TEXHOrEHHbIX 0O HEKTOB ANS
(npodheccunoHanbHbie g pol PUPOAHO-TEXHOTEHHBIX 00beKToB A
KOMNeTeHLMN) 000CHOBaHNA NPUHIMAEMbIX PEWeH NPy NPOEKTMPOBAHNN
06bekToB NpupoaoobycTporicTea 1 Bogononb3osaHus (MK-10);
MK-11 CNOCOBHOCTBIO ONEPUPOBATb TEXHNYECKMY CPEACTBAMU MPU
(npodheccunoHanbHble N3MEPEHNN OCHOBHbIX NapaMeTpoB NPUPOLHbIX MPOLLECCOB C
KOMNeTeHLmMm) y4eToM meTtponorundeckux npuHumnos (MK-11);
MK-12 CNOCOOHOCTBLIO NCNONb30BaTh METOAbI BbibOpa CTPYKTYpPbI U1
(NMpodheccmoHanbHble napameTpoB CUCTEM NpupoaoobycTporicTea n
KOMMeTeHuunn) Bogononb3osaHus (MK-12);
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Mporpamma omvcumnamHel "Xumus (obwas xumust n Mmukpobuonorus sogbl)"; 20.03.02 MpuponoobycTpoincTBo 1 BOAONONb30BaHNE; OOLEHT,

K.H. (goueHT) Caruntosa P.H.

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNOCOBOHOCTBIO NCMNONb30BaTb OCHOBHbLIE 3aKOHbI

Lncpp komneteHLUN

MK-16 €CTeCTBEeHHOHaYy4HbIX OUCUUNNNH, MEeTOObl MaTeEMaTN4eCKoro
(I'IpOd)GCCI/IOHaFIbeIe aHannmaa n MogennpoeaHud, TeopeTn4eckoro 1
KOMI'IeTeHLI,I/II/I) 3KCMNepmnMeHTalibHOro nccnenosaHuns npu peweHnn

npodeccrmoHanbHbix 3agad (MK-16).

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBHbIE€ 3aKOHbl eCTeCTBEHHOHaYy4HbIX OACUUMIINH, HeobxoauMble O/ UCMONb30BaHUS B
I'IpOC*)eCCVIOHaﬂbHOVI OEeATENNbHOCTUXUMNYECKNE 3NEMEHTbI N NX COedNHEHNA; peaKUMNOHHYIO
CcnocobHOCTb BELLECTB; KNCNOTHO-OCHOBHbIE U OKUCNTNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA
BELWecTB, ANCMEPCHbIE CUCTEMbI U NX KNnacCUdukaunio; XMMMYeCcKyto TepMOaNHAMUKY N KUHETUKY;
OCHOBbI X UMW U MI/IKp06I/IOJ'IOFI/IV| BOObl; PO/Ib MUKPOOPraHNM3MOB B rnpoueccax CaMooHnLLEeHNA
BOOOEMOB.

2. IONXeH yMeTb:

paccyMTbiBaTb CKOPOCTb XUMUYECKNX peakunii N nx HanpasneHHOCTb; KONMMYECTBEHHOE coaepXaHme
pacTBOpPEHHOro BewecTea, OCMOTNHECKOIro gasneHnsa pacTteopos,

onpenendatb N pacCcynTbiBaTb OCHOBHbIE NMOKa3atenn XMMn4eCckKoro Ka4ectea BO4bl; XapakTtepmn3oBaTb
OCHOBHbIE rpynnbl MUKPOOPraHn3mMoB

3. DONXEH BnaneThb:

npakTn4ecknmMmmn HaBblkaMi BbINMONTHEHUSA OCHOBHbLIX XMUMNYECKUX OI'IGp&LI,I/II7I, MeTooamMu onpeneneHus
XUMMYECKUMX nokasaTenemn ka4yecrtesa Boabl;

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FTOTOBHOCTb:

NPVMEHATb 3HaHUS B 06/1aCTU XMW ONS OCBOEHNS 06LWenpodeCCMoHanbHbIX GUCLIUMIVH K
peweHnsa npogoeccmoHanbHbIX 3aaad

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpyo0eEMKOCTb AUCLMIMIIMHBI COCTaBnseT 5 3a4eTHbix(ble) eanHnL(bl) 180 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMNANHBI 9K3aMeH B 1 cemecTpe.

CyMMapHo no gucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas pabota oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paspen ayauTopHow paborTbl,
Hepens X TPYA0EMKOCTb Tekywme dhopMbi
N .D.VIKIIL(I.)V‘IJ‘I'IVJ"I.II;HbI/ Cemecrpcemechoa (B yacax) KoHTponst
neKu““nPaKT"“eCKueﬂaﬁopaTopHue
3aHATUA pabortbl
: “ Korponsras 1=
erncTpal o . 3
o TS 1 (9B 242 KA. 1 1-9 3 4 0 MO TTE
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Mporpamma omvcumnamHel "Xumus (obwas xumust n Mmukpobuonorus sogbl)"; 20.03.02 MpuponoobycTpoincTBo 1 BOAONONb30BaHNE; OOLEHT,
K.H. (goueHT) Caruntosa P.H.

Buabl 1 yacbl
Pasnen ayauTopHoOW paboTbl,
Hepens X TPYA0EeMKOCTb TekyLme opmbl
" HMKIIL;“"?;HH/ (CoMeCTPcemectpa (B acax) \ll(omp(c)t:mp
i NMex ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
8 3aHATUS paborTbl

5 Tema 2. Xumunsa sogpl n 1 10-18 3 4 0 TKquJ;DOﬂbHaﬂ

‘IMnKkpobuonorus

Tema . Ntoroeas OK3aMmeH
- 1 0 0 0

goopma KOHTpons

Ntoro 6 8 0

4.2 CopepxaHue ONCLUMIUHDI
Tema 1. O6LLa8 XMMUA.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

Xnmmnyeckas TepMoanHamMunka n xmMm4eckasa KnHeTuka. SH,EI,OTepMI/I‘-IeCKI/Ie n 3K30TEpMmHeckmne
peakunn. OHTaNbMUsa XMMNYECKMX npoueccos. SHTDOI'IVIFI. HanpaBneHme XNMNHECKNX NnpoLeccos.
CKOpOCTb XUMNYECKUX peaKLl,I/II7I. PasHoBecue. PaCTBopr. KonnuratneHble cBoncTea pacTBOpOB.
PaCTBOpr ANEKTPOJINTOB, cnabble 1 cUnbHble ANEKTPONNTDI. PaBsHoBecus B pacTteopax
ANEKTPOJINTOB. KoMnnekcHble (KOOp,EI,I/IHaLI,I/IOHHbIe coeanHeHus.
OKuCNNTENBHO-BOCCTAHOBUTENBbHbIE npouecchol. MoHsATMe o AONCMEepPCHbIX CUCTEMaX. Cnocobbl
nony4yeHmsa oucrnepcCHbIX CUCTEM. 3onu.

npakrTudeckoe 3aHsitne (4 yaca(os)):

TennoBon aghdheKkT XMMUYeCKMX peakumin. 3akoH [ecca. HanpasneHne xMMmyeckmx npoLeccos
(peweHne 3apay). Cnocobbl onpeaeneHns KoHUeHTpauumn pacteopoB. KonnnratmeHble CBOMCTBA
pPacTBOPOB: UBMEHEHWE OaBNEHNS Napa Hag NOBEPXHOCTbIO pacTBopa HENETy4Yero BeLWwecTsa,
NOHMXEHNE TemnepaTtypbl 3aMep3aHns PacTBOPOB, MOBbILEHME TEMMEPaTypPbl KUNMEHNS PacTBOPOB
HeneTy4ux BewectB. Ocmoc. Cnabble u cunbHble anekTponnTbl. CTeneHb 3NeKTPONNTNYECKON
avccoumaummn. KoHcTaHTbl guccoumaunm cnabblx aneKTponmToB. AKTUBHOCTb. XapakTep cpelbl
BOLHbIX pacTBopoB, pH pacTtBopos. bydepHble pacTBopbl. [[eTeporeHHble PaBHOBECUS B BOLAHbIX
pacTBopax. Ycnoeus obpasoBaHns U pacTBoOpeHnst ocaakoB. KomnnekcHble coeanHeHusI.
YCTOMYNBOCTb KOMMNEKCHbIX coeanHennin. lncnepcHole cnctemol. Knaccmdmkaumsa oucnepcHbiX
cucteM. Cnocobbl nonyyYeHust anucnepcHbix cnuctem. 3onun. YcTonunBocTb 3onein. Koarynsums.
MNenTtnzaums.

Tema 2. Xumus Bogbl U MUKpoGuonorus
JNleKLMoHHoe 3aHsiTne (3 4aca(os)):
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Mporpamma omvcumnamHel "Xumus (obwas xumust n Mmukpobuonorus sogbl)"; 20.03.02 MpuponoobycTpoincTBo 1 BOAONONb30BaHNE; OOLEHT,
K.H. (goueHT) Caruntosa P.H.

TeopeTtuyeckme ocHoBbl 06we Mukpobuonorun. Obwme NnpencTaBneEHNsS 0 MUKPOOPraHN3Max.
Mopdoonornyeckas xapakTepucTka oToebHbIX FPynn MUKPOOPraHM3MoB (NpocTewune, rpubsl,
BoAopocnun, bakTepuu, BUpychl U dparu, konospatkn). CTpoeHne NpoKapruoTUYECKOo
(bakTepuanbHoii) knetkn. Mopdponorus baktepuii. [1BuxeHne baktepuii. PaamMHoxeHne bakTepuii.
duanonornsi NPoKapuoTHbIX MUKPoopraHnamoB. OBMeHHble NPOLECCHI B KNETKaX MUKPOOPraHN3MOB.
Tunbl NUTaHNS MUKPOOPraHM3MoB Pr3nonornsa NPOKapPUOTHLIX MUKPOOPraHM3MOB. JHEPreTnyeckme
NpoLeCcChl Y MUKPOOPraHN3MoB. YyacTne NpokapuoTHbIX MUKPOOPraHN3MOB B KPYyroBopoTe
XUMMYECKuX aneMeHToB. KpyroBopoT yrnepoga v rugporeoxmMmmyeckue npoueccol. Kpyrosoport
asoTta u rugporeoxmuMmnyeckme npoueccobl. KpyroBopoT cepbl U rmaporeoxmmmyeckmne npoLecchl.
Mopdoodpuanonornyeckas xapaktepuctika aykapuoTtos. Booopocnn. Mpubel. MNpocTeiiwmne. Huawme
pakoobpasHble. MukcobakTtepun. Booa. Coctas npupoaHbix Boa. PU3nko-XxnMmieckme CBoncTea u
cocTaB NPUPOLHbIX BOA. KNCNOTHO-OCHOBHbBIE PaBHOBECUS B NPUPOLHbIX BOAAX.
OKkncnuTenbHO-BOCCTaHOBUTENbHbIE paBHOBECUS B NPMPOOHbIX Bogax. MukpoopraHnambl n
okpyxatowas cpena. 3aKkOHOMEPHOCTN pOoCTa MUKPOOPraHn3mMoB. BnnsHmne BHEWHNX yCNoBWIA Ha
XUN3HeOesTeNnbHOCTb MMKpoopraHmamoB. OcobeHHOCTM cocTaBa BMOLEHO30B NPUPOLHbLIX BOA.
PacnpocTtpaHeHne MMKpoopraHn3MoB B npupoae, b1oueHo3bl NPECHbIX BOAOEMOB, rpynnmMpoBKa
BOJOEMOB MO 3KONIOMMYECKMM NpU3HaKkaM MUKpPobHble cooblecTBa Kak pakTop CaMOOYULLEHMS
BOJOEMOB 1 NPUEMbl TEXHNYECKOr0 BO3OENCTBMSA Ha MUKPoBHOe HaceneHue Boabl Bosneiicteume
BOAbl Ha Matepuasbl. Poib MUKPOOPraHn3MoB B KOPPO3uK MeTanios, 06pasoBaHn OTIOXEHNIA 1
obpacTaHuii B TpybonpoBoaax 1 coopyXeHusix. O4mctka CTOYHbIX BOL C MOMOLLbIO
MUKPOOPraHM3MoB.

npakTnyeckoe 3aHsitne (4 4aca(os)):

KynbTuBupoBaHme, NOCEB 1 XpaHeHVe NpenapaToB MUKPOOPraHn3MoB. MccnenosaHme MOPGOnornm
MUKPOOPraHN3MOB. YHET YUCIEHHOCTM U BblAENEHNE YNCTOW KyNbTypPbl MUKPOOPTraHN3MOB.
NoeHTudprkaums MMKpoopraHmamMoB. XMMUYeckme nokasarenm ka4ectsa BO4bl.
OpraHonenTtuyeckne nokasatenu. OnpeneneHme KUCNOTHOCTU U WENOYHOCTU NPUPOLHbBIX BOL.
OKMUCNMTENbHO-BOCCTAHOBUTENbHbIE CBOWCTBA NPUPOAHBIX BOA.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Paanen Cemectn| Henens | camocrostenbHoit [TpynoemkocTh g‘:ﬂ%‘g‘;z)‘;‘::;gzg;
AuncunnnuHbl pcemeCTpa pab6oTtbl (B yacax) a60TbI
CTYAEHTOB P
noaroToBka K
KOHTPObHOW 40 ;2%22(;%”%
1.[Tema 1. Obwas xumusi. 1 1-9 |paboTe
noaroToBka K 4 o
THbIA On
YCTHOMY Oonpocy 0 ye onpoc
n
olroroska K KOHTPONbHas
KOHTPONbHOW 40
Tema 2. Xumus Boabl 1 TO4YKa
2. 1 10-18 |To4Ke
MUKpobuonorus mp———
7 THbIA On
YCTHOMY onpocy 3 ye onpoc
NTtoro 157

5. ObpazoBarenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs
Mpw opraHmsaumm y4ebHOro npouecca NCrnonb3yTCs TEXHONOrUM 0by4eHns:

1. lHgbopmMaumnoHHO-pa3smBatoLme;

2. leaTenbHOCTHbIE NPAKTUKO-OPUEHTUPOBAHHbIE;

3. PasBumBatowme npobneMHo-OpUEHTUPOBAHHBIE;

4. JIN4HOCTHO-OPUEHTMPOBAHHbIE.
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Mporpamma omvcumnamHel "Xumus (obwas xumust n Mmukpobuonorus sogbl)"; 20.03.02 MpuponoobycTpoincTBo 1 BOAONONb30BaHNE; OOLEHT,
K.H. (goueHT) Caruntosa P.H.

Onsi a0dPEKTUBHOTO OOPMUPOBAHUS Yy CTYNEHTOB 3amnaHNPOBaHHbIX KOMMNETEHLNIA NCMONb3YHTCS
coyeTaHns pasnnyHbix OOPM opraHmnsauumn yyebHoro npouecca 1 MeTol0B akTMBU3aLmm
obpasoBaTefnbHOM 0eATeNbHOCTY.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUS AUCLMNNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. O6Ww,asa xumMms.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KoHTponbHas pabota "OCHOBbI XMMMYECKOV TEPMOANHAMUKNN XMMUYECKOW KMHETUKK. PacTBopbl."
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

TennoBo aghdheKT XMMUYECKMX peakumin. 3akoH ["ecca. HanpasneHne xMMmnyeckmx npoLeccos
(peweHne 3anad). Cnocobbl onpeaeneHns KoHUeHTpauumn pacteopoB. KonnnratmeHble CBOMCTBA
pPacTBOPOB: U3MEHEHME OaBNEeHNS Napa Hag NOBEPXHOCTbIO pacTBopa HENETYy4Yero BeWecTBa,
NMOHMXEHNE TemnepaTtypbl 3aMep3aHns PacTBOPOB, MOBbILEHME TEMMEPATYPbl KUNEHNS PacTBOPOB
HeneTy4ux BewectB. Ocmoc. Cnabble u cunbHble aNekTPonnTbl. CTeneHb aNeKTPONNTNYECKOA
anccoumaummn. KoHcTaHTbl guccoumaunm cnabbix anekTponmToB. AKTMBHOCTb. XapakTep cpelbl
BOLHbIX pacTBOpoB, pH pacTtBopos. bydepHble pacTBopbl. [[eTeporeHHble paBHOBECUS B BOAHbIX
pacTeopax. Ycnoeus obpasoBaHns U pacTBOpeHnst ocaakos. KomnnekcHblie coeauHeHusI.
YCTONYMBOCTb KOMMNEKCHbIX coeanHennin. lncnepcHole cnctemol. Knaccmdmkaumsa oucnepcHbiX
cucteM. Cnocobbl nonyYeHust onucnepcHblx cnuctem. 3onun. YcTonunmBocTb 3onein. Koarynsums.
Mentnsaums.

Tema 2. Xumusi Boabl 1 MUKpobuonorms
KOHTPONbHAas ToYKa , NPUMepPHbIE BONPOCHI:

Xumnyeckne nokasartenu kadectsa Bogbl. OpraHonentuyeckue nokasarenu. OnpeneneHune
KMCNOTHOCTM M WENOYHOCTN NPMpPOoaHbIX Bo4. OKNCANTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA
NPUPOLHbIX BOA,.

YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:

KynbTvBMpOBaHWe, NOCEB 1 XpaHeHe NpenapaTtoB MUKPOOPraHn3mMoB. ViccnenosaHune Mopgoonorum
MUKPOOPraHN3MOB. YYET YNCNEHHOCTU U BblAENEHNE YUCTON KyNbTypbl MUKPOOPTraHW3MOB.
NoeHTndomnkaums MMKpoopraHM3MoB.

Tema . UToroeasi oopma KOHTpOns

MprMepHble BOMPOCHI K 9K3aMeHY:
MpvMepHbI NepeyeHb BOMPOCOB K 3K3aMeHy

1. TepMoanHaMmnyeckne OYHKLUUN: BHYTPEHHSIS SHEPrusl, SHTaNbNms, aHTpoNus n aHeprus Mmbobca.
Tennota u pabota. lNMepBbli 3aKOH TepMoanHaMK. 3akoH ecca. SHTanbnusi obpaszoBaHUs
XMIMUYECKMX COEOUHEHN. BTOpoi 3aKOH TepMoanHaAMUKK. Y CnoBue caMonponaBonbHOro
NPOTEKAHNS XUMUYECKMX PEeaKLINA.

2. Ycnosue TepMOaMHaAMMYECKOro paBHoBecus. KOHCTaHTa XMMMYECKOro paBHOBECUKS.3aKOH
nencteyowmx macc. MNMpuHuun Jle Wartenve. MNpasuno goas. dasosblie guarpammebl. [losBepxHoCTHASA
aHeprus. Aocopbuuns. N3otepmbl agcopbumn JTsHrmiopa n @peiiHonnxa. NoBepPXHOCTHO - aKTUBHbIE
BellecTsa.

3. CkopocCTb xnMmyecknx peakumin. KuHetnyeckoe ypasHeHue. Nopagok peakunn. MNpasuno BaHT -
Mohdpa. YpasHeHne AppeHnyca. SHeprusa aktnsaumm. MexaHmam 1 MonekynspHoCTb peakLmi.
Ocob6eHHOCTN MexaHM3Ma LienHbIX peakumnii. 3aKoHbl POTOXUMUYECKNX peakumnii. POTOXMMUYECKME
peakumn B atMocdepe.

4. Katanua n Katanm3aTtopbl. MexaHW3Mbl FOMOreHHOro U reteporeHHoro Kkaranmsaa. OcHoBHble
obnactu NPUMEeHeHns Katanm3aTtopos.
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5. Obwwme cBolicTBa pacTBOPOB U MOHSTNE NAeanbHOro pacTeopa. 3akoH Payns, BaHT - MNodogoa,
ocMoTmyeckoe aasneHue. ConbBaTaums u rugparaums pacTBOPOB SNEKTPONNTOB N HESNEKTPONUTOB,
NOHSTNE CUNbHbBIX 1 cnabbix anekTponnToB. OCHOBLI TEPMOANHAMUKIN PACTBOPEHUS.
PacTtBopumocTb. CTEneHn n KOHCTaHTbl auccoumnaumnm cnabbix anekTponutos. 3akoH OcTeanbaa.
OcHoBbI TeOpUN pa3baBNeHHbIX CUMbHbIX 3NIEKTPONNTOB, aKTUBHOCTb M KO3(PMOMUMNEHT aKTUBHOCTMW.
VloHHOe npounsBeneHve BoObl U BOOOPOLHbIA nokasdaTenb (pH). KoHcTaHTa pacTtBoprMoCTy
(npounssepneHne pactesopumMocTn). Fmaponna conein. KomnnekcHole coegnHeHns. KoHcTaHTa
omccoumanmm KOMMAeKCHbIX MOHOB. VIOHHbI 0BMeH.

6. KonnomaHole pacTBopbl, HaCTULbl 1 MULENNbI. SneKTpoq)opes, ANEeKTPOOCMOC. KO&FyFISILI,I/IFI.

7. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakumun. CteneHb okncneHms. [1BOMHON aNeKTpUYeCcKmnin
cnoin. CtaHOapTHbIA BOOOPOAHbINA anekTpod. MNoTeHumanbl MeTaninyeckux, ra3osbix 1
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX 3nekTpoaos. HanpasneHne OBP. Knaccugoukaums
KOPPO3MOHHbIX NpoueccoB. XuMuyeckas kopposus. Kopposus ¢ BblgeneHnem sogopona. Koppoaus
C MnornolweHnem Kncnopoaa.

8. OCHOBHble MeToAbl 3aWMnTbl OT KOPPO3UN.
9. TeopeTnyeckme oCHOBbI 0bwei Mukpobuonornn. Oblwme NpeacTaBneHNs 0 MUKPOOPraHU3Max.

10. MTaHme MUKPOOPraHN3MoB 1 BMOCMHTES BELLECTB MUKPOOHBIX KNeTok. MNutaTtenbHble
NoTPebHOCTV MMKPOOPraHN3MOB B MCTOYHUKAX Yrepoaa, a3oTa, MUKPO- U MaKpOaneMeHTax,
hakTopax pocta. [lntarenbHble cpepl, NX XapakTepucTvka. Tunbl NUTaHUS MAKPOOPTaHN3MOB.

11. OHepreTunyeckme npoueccbl. Cnocobbl NONyYEHUs SHEPrM MUKPOOPraHn3mMamm: POTOCKHTES,
aspobHoe 1 aHaspobHoe abixaHne, bpPoXeHue.

12. YncTble KynbTypbl MUKPOOPraHM3mMoB. MeToabl UX BblAENEHNS N3 HAKOMUTENBHOW KyNbTypbl.
Cnocobbl KynbTUBMPOBAHMS MUKPOOPTraHn3MoB. [TOBEPXHOCTHOE 1 ryOMHHOE KYNbTUBMPOBaHNE
MUKpoopraHnamoB. Co3aaHne asapobHbIX M aHA3POOHbIX YCNOBWIA MPU KyNbTUBUPOBAHMM
MUKPOOPraHN3MoB. YUYET YNCIEHHOCTM MMKPOOpraHnamoB. Mopdponormyeckune n KynbTypanbHble
NPU3HaKN MMKPOOPraHW3MOB.

13. KpnBas pocta MMKpOOpraHn3MoB B NEPUOANYECKUX YCNIOBUSIX, OCODEHHOCTM OTAENbHbIX ha3
pocTta. OCHOBHbIE NapaMeTpbl pOCTa MUKPOOPraHN3MOB: yaenbHas CKOPOCTb poCTa, BpeMS
reHepauumn, SKOHOMUYECKUI KO3OMPULMEHT poCTa, ypoxan. BnusaHne KoOHUEHTpauum nutatenbHbIX
BELWECTB 1 NPOAYKTOB MeTabonmama Ha CKOPOCTb POCTa MUKPOOPraHN3MOB.

14. Mopdponorus BrupycoB. Paamepbl BUpYCoB, X 0COBEHHOCTU 1 CTpoeHue. PacnpocTpaHeHne
BUPYCOB B Npupoae. 3Ha4eHne BUPYCOB B XM3HN Yenoseka. bakteprodbaru - Bupychl 6aktepuii.
dopMbl 1 CTPOEHUE (ParoBbIX YACTULL.

15. Mopdoonorus MuuenvanbHbix rprbos (MMKpoOMULIETOB). Huslwme rpmnbbl - OoUKOMULETHI,
ocobeHHocTn. Knaccudomkaums rpnbos. OCOBEHHOCTM UX CTPOEHNS 1 Pa3MHOXeEHMS. Boiclune
rpubbl - acKoMULETbI, 6a31ANOMULIETDI, ENTEPOMULIETbI, UX CTPOEHNE U CNOCODObLI PAa3MHOXEHNS.

16. Mopdbonorusi 6aktepuin. Popmbl 1 pa3mepbl bakTepuii. CTpoeHne bakTepranbHOn KNeTKW.
CywHocTb okpacku baktepuin no Npamy. PaamHoxeHune 6aktepuin. CnopoobpasosaHue.
YCTOYMBOCTb CNOP K HEGNAronpuUSATHLIM hakTopaM BHELWHEN Cpeabl.

17. OCHOBHble (aKTOpbl, ONPeaenstowme Xn3HeLesTeNbHOCTb MUKPOOPraHn3mMoB. duanyeckme 1
XUMUYECKMNe PakTopbl, OLIEeHKa UX BO34ENCTBMS HA MUKPOOPraHaMbl. Bronoruyeckne pakTopsb.
B3anMMOOTHOWEHNS MUKPOOPraHn3MoB Mexay coboir. CuMOros, aHTaroHM3m, NapasnTuam.

18. YuacTvne MnkpoopraHvM3MOB B KPyroBOpOTe BEWECTB B Npupoge. YrnepoaHbiv umkn. Kpyrosopot
asorta. KpyrosopoT cepbl.

7.1. OcHOBHas nuTeparypa:

1.MuHka, Hukonai NleoHnnosuy. Obwas xmmms: yuebHoe nocobre [onsg CTyAEHTOB HEXMMUYECKUX
cneumanbHoCTeRn Bbicwmnx y4ebHbix 3aBenenunit] / H. J1. MnuHka.?N3a. ctep..?Mocksa: KHoPyc,
2012.7746 c.: nn.; 21.?7bubnwnorp.: ¢. 725-726.?VIMeH. n npeaMm. ykaa.: ¢c. 727-746.71SBN
978-5-406-02149-1((8 nep.)), 3000

2.AxmeToB, H.C. Obwas n HeopraHuyeckast XuMusi [SneKTPoHHbIA pecypc] : y4ebHMK. ? DNeKTPOH.
naH. ? CI6. : NaHb, 2014. ? 744 c. ? Pexum gocTyna:
http://e.lanbook.com/books/element.php?pl1_id=50684 ? 3arn. ¢ akpaHa
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http://e.lanbook.com/view/book/50684/

3.0cHoBbl xumun: YuebHuk / B.I'. MeaHos, O.H. NeBa. - M.: KYPC: H/LL MUHD®PA-M, 2014. - 560 c.:
60x90 1/16. (obnoxka) ISBN 978-5-905554-40-7, 400 aka3.

http://znanium.com/bookread2.php?book=421658

4.KpacHonepoga, 0. 0. Mukpobuonorus [SnekTpoHHbIii pecypc] : y4eb.-metoa. nocobue / HO. HO.
KpacHoneposa, H. A. WnbuHa, H. M. KacatkuHa, H. B. Byrepo. - M. : ®JIMHTA : Hayka, 2011. - 143
c. - ISBN 978-5-9765-1290-0 (PJ/IMHTA), ISBN 978-5-02-037721-9
http://znanium.com/bookread.php?book=455830

5.0cHoBbI MMKPOBMONOrnM 1 aKkonormyeckon bruotexHonorum: YuebHoe nocobuve / B.C.
KceHodpoHTOB. - M.: .4 ®POPYM: HNLL UHDPPA-M, 2015. - 224 c¢.: 60x90 1/16. - (Bbicwee
obpasosaHue). (nepennet) ISBN 978-5-8199-0615-6, 300 ak3.

http://znanium.com/bookread2.php?book=482844

7.2. lononHutenbHasa nuteparypa:

1.0cHoBbl 06wWwei xumnn: YuebHoe nocobue/B.N.Endumos, 2-e naa. - M.: HALL UH®PA-M, 2015. -
256 c.: 60x90 1/16. - (Bbicwee obpasosaHue: bakanaspuart) (Mepennét) ISBN 978-5-16-010066-1,
500 aka.

http://znanium.com/bookread2.php?book=469079

2.I'yces, Muxaun Buktoposud. Mukpobuonorns: y4ebHUK ons CTyaeHTOB BbICIIMX y4EOHbIX
3aBefeHuiA, obyyarowmxcs no HanpasneHumio 510600 "Bruonorns" n 6Uonornyecknm crneumnanbHOCTSM
/M. B. T'yces, 1. A. MuHeeBa.?7-e n3g., ctep..?Mocksa: Akagemuns, 2007.7461, [1] c.: nn., nopTp.,
Tabn.; 22.?(Knaccuyeckas yuebHas kHura).?(Boicwee obpasosaHme).?(Classicus).?bubnmorp.: c.
440-441.7VIMeH. ykas.: c. 442-443.7YKa3s. nat. HasB.: C. 444-448.7MpenM. ykas.: c. 449-457.71SBN
978-5-7695-3731-8(B nep.),

3..Xumusi Boabl n Mukpodbuonorusi: Yuebnuk / A.J1. Mievatos, B.M. Manos. - M.: HAL NHdpa-M,

2013. - 218 ¢.: 60x90 1/16. - (CpenHee npodeccuoHanbHoe obpasosaHue). (nepennet) ISBN
978-5-16-006616-5, 300 aka.

http://znanium.com/bookread.php?book=399856

7.3. UHTepHeT-pecypcChl:

ChemNet, OnekTpoHHas 6ubnuoteka y4ebHbix Mmatepuanos (MIY). - http://www.chem.msu.ru/rus/
EnuHoe okHO gocTyna K obpasoBatenbHbiM pecypcaM. - http://window.edu.ru/

9bC - http://e.lanbook.com/

9BC - http://www.knigafund.ru/

9BC eLibrary. - http://elibrary.ru

8. MarepmanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHune ancumnaunHbl "Xumns (obwas xmmmsa n mukpobuonorus Boabl)" npennonaraet
NCMNONb30BaHNE CNeayolero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

PernctpaumnoHHbii Homep 954946918 SAEKT
Crpanuua 10 ns 12. 11} yLH,lfI,F EP‘CH Tl:: <...-,



Mporpamma omvcumnamHel "Xumus (obwas xumust n Mmukpobuonorus sogbl)"; 20.03.02 MpuponoobycTpoincTBo 1 BOAONONb30BaHNE; OOLEHT,
K.H. (goueHT) Caruntosa P.H.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHa", 4OCTyn K KOTOPOI NpefoCcTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnnoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem o06s13aTeNbHOro cobniofeHNs aBTOPCKUX U CMeXHBbIX npaB. KHuradoHp obecneynsaet
LWWMPOKWIA 3aKOHHBIV [OCTYN K HeobxoauMbIM Ansi o6pasoBaTtelbHOro NpoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BI1O.

Xummnyeckas nabopartopust
Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no

HanpaeneHuto 20.03.02 "MprnpoanoobycTpoincTBO 1 BOLOMNONb30BaHNE" U MPOOUIIIO NOAFOTOBKM
MpnpoaoobycTPOCTBO .
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