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HCCIIeI0OBaHMS | pa3paboTKu 19.04.01/33.07
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CYOC Yp®@Y B ob;1acTu 06pa3oBanns
01 MATEMATHUYECKHME U ECTECTBEHHBIE
HAYKH

CYOC Yp®YV B obsacTa 006pasoBanus
02 MHXXKEHEPHOE JIEJIO, TEXHOJIOTMA 1
TEXHUYECKUE HAYKU

YTBepiKaeH IPHKA30M PeKTopa
Yp®yY
Ne 832/03 ot 13.10.2020

VTBepskaeH NPUKA30M peKTopa
Yp@y
Ne 832/03 ot 13.10.2020

Exartepundypr, 2022




ITporpaMma BCTYIUTEIbHBIX HCIIBITAHHE B MAIHCTPATYPY COCTABIICHA ABTOPAMH:

Ne Yuenas
i /;! PHUO CTelleHb, JoJuKkHOCTD Kadenpa / nemaprament
Y4YE€HOE 3BaHHE
1 be3amarepHBIX . xadenpa TexHOIOTHA
Makcum . JIOIICHT opranmyeckoro cuaTesa X TH
JIOLIEHT
AJeKceeBUY

IIporpamma yTBepsK/IeHa:

V4eGHO0-MeTOMYECKHM COBETOM XMMHKO-TEXHOJIOTHYECKOr0o HHCTUTYTA

IIporokon Ne 4 ot 06.04.2022 r.

Ipencenarens YMC XTU @ﬂ% - A.B. Jlapunnesa

JupexTop XUMHKO-TEXHOJIOTHYECKOT'O HHCTUTYTA M.B. Bapakcun

/

AHHOTAIIUSA:

[Iporpamma cocTapiena B coorBercTBuE ¢ Tpebosanwsmu CYOC Yp®VY B obnactu
06pa3oBanys, NPEAbIBISEMBIME K MOATOTOBKE MOCTYIAMIMX B MAarMCTpaTypy IO HAlPaBICHHAM
04.04.01 — Xumus, 18.04.01 — Xummueckas texnonorus, 19.04.01 — buoTexHonorus.

DK3aMeH SBISETCS YeTHIPEXKOMIIOHEHTHBIM, TPOBOIHUTCS B TECTOBOH (OpME B COOTBETCTBUH C
TpeboBanusamu Ilpukasa pextopa YpDY Ne 221/03 or 07.03.2019 1. «O BCTYNHUTEIBHBIX
UCHBITAHUSX TI0 IIPOrPaMMaM MaruCTpaTyphi».

Ileb BCTYNHTEILHBIX HCOBITAHMI — 00€CIIEUUTD JIUIAM, IIPETEH/IYIOMKM Ha IOCTYIIICHAC B
Vp®Y s ocBoeHHs 00pasoBaTENbHOM IIpOrpaMMbl MarkCTpaTyphl, PaBHBIC YCIOBHA, BHE
3aBHCHMOCTH OT IIPEBIIYIIEro JOKYMEHTa O BBICIIEM 00pa30BaHHH.

3a1a4a BCTYNHTEILHBIX HCIBITAHMHA COCTOMT B TOM, YTOOBI BBHIIBHTH HAIMYHE FOTOBHOCTH
[OCTyIaKomero K oOydeHHIO B MArHCTpPaType B HYacTH CHOPMHPOBAHHOCTH uH(pOpPMAIHOHHO-
KOMMYHHMKATHBHOM KOMIICTCHIMM HE HEDKe 0a30BOr0 YpOBHS M 3HAHWS OCHOBHOTO CONCPIKAHMA
IpOGUIBHBIX JUCIIUILIHH.



COJIEP)KAHUE BCTYINUTEJIBHBIX UCIIBITAHUA B MATUCTPATYPY 110

HAITPABJIEHUIO ITIOATI'OTOBKUA

04.04.01 - Xumus
18.04.01 — XumMu4yeckas TeXHOJIOr U
19.04.01 — BuorexHoJIOrUst

1. CprKTypa CoaecpKaHuA BCTYIIUTEJIBHOI0 HCIIBITAHUA BKJIKOYAET 4 pa3aelia

Pa3nen

®opma, Bpems

basnel

BhisiBiieHue  ypoBHS  C()OPMHUPOBAHHOCTH  KOMMYHHKATHBHOM
KOMIICTCHIIMM Ha pPycCKOM si3bike. [l pelieHus mpeiararoTcs
3ajaHus 0a30BOro ypoBHsI ciaoxkHocTH (ypoBenb Threshold mo
mkane Cosera Espomsr).
BIIaJICHHE JUIL  peIIeHUs
KOMMYHHKATHUBHBIX 3aJa4, JOCTAaTOYHBIX JUIS OrPAaHUYECHHOTO
npodecCHOHANLHOTO OOMICHUS] B CTaHAAPTHBIX CHUTyauusx. Tum
3aJaHuii: OTBETHI HA BOMPOCH! K HAYYHOMY TEKCTY (OTBETHI B BUJE
CJIOB//CIIOBOCOYETAHMN //TpeAsioKEeHUH // ducen mpenjaraercs
CKOITMPOBATh U3 HAYYHOT'O TEKCTa 00beMOM 2-3 cTpaHHIbl A-4).

Ba3oBblii ypoBeHb oOecrniednBaeT

SA3BIKOM MHUHHUMAJIBHOI'O qucJia

KommnbroTepnoe
TECTHUPOBaHHE

15 munyT

0-20

BousiBnenne  ypoBHS  C(POPMUPOBAHHOCTH  KOMMYHHKATHBHON
KOMIIETCHIMM Ha  HWHOCTPAaHHOM Hdns  pemeHus
MpeAaratoTcsl 3aanusi 0a30BOro0 YpPOBHSI CJI0KHOCTH (YPOBEHb
basic A2 mo O6meespomneiickoit mkane CEFR). 3aganusn
NpOBepPsSIIOT CIIOCOOHOCTh B HANMHMCAHHOM TEKCTE YIIABJIWBAThH
OCHOBHOE COJIep)KaHue, JeTajl, OTHOIICHHS, CIO)KETHBIE JINHUH.

S3BIKC.

Tun 3agaHuii: OTBETHl HA BOMPOCHI K TEKCTY OOIIEKYJIHLTYPHOTO
coJiepkaHus (3alaHusl C BBIOOPOM OJIHOTO MPABUIIBHOTO OTBETA W3
TpeX MPEIOKEHHBIX).

Kommnbrotepnoe
TECTHPOBaHHE

15 Mmunyt

[MomuaucUIIMHAPHBIN TECT 110 0a30BBIM JUCIUILTUHAM

Ot 10 mo 20 3agaHuii Ha 3HAaHWE/y3HABAHME BAYKHEUIIUX MOHSITHUH,
3aKOHOB, KOHIICTILIMH, COJEpKAIIUXCS B 0a30BBIX JIUCIMUIUIMHAX,
pellleHne CTaHJAPTHBIX 3a7ad 1Mo aucuuiuimHaM OOmas XuMusi u
XuMHA 3J1€eMEeHTOB.

THIBI TECTOBBIX 3a;[a}mﬁ: 3aJaHus C BBI60p0M OTBE€Ta, 3aJaHus
Ha YCTAaHOBJICHHUEC COOTBCTCTBUA.

KommeroTepaoe
TECTHUPOBaHUE

30 MuHYT

0-20
Oaju10B

HOJ'II/I)II/ICI_II/IHJ'II/IHapHHﬁ TECT 110 Hpoq)HHBHBIM JAUCIUIIIIMHAM.

Ho 50 3apanuii Ha 3HaHWE (YHAAMEHTAJbHBIX MMOHATHH, 3aKOHOB,
KOHIENIUN,  pelIeHne 3ama4  XUMHYECKOH
TexHoJornu (aucuuIuinebl: Opranudeckas xumus, Puznveckas

CTaHAAPTHBIX

XUMUS, AHAIATHYECKAs XUMHUS W (DU3HKO-XMMHYECKHUE METOJbI
XUMHYECKON TEXHOJIOTHH,
CtpykTypa OMOTEXHOJOTHYECKUX MPOU3BOACTB, OOIIass OGHOIOTHs
U MHKPOOHOIIOTHS,

aHanuza, lIpoueccel u  anmaparsl

OcCHOBBI OMOXMMHH W  MOJEKYJISPHOH

Omosorum).

Tunbl TeCTOBBLIX 3aJJaHMMd: 33aTaHUS C BBIGOpOM OTBCTa, 3aJJaHHsA
Ha YCTAaHOBJICHHUE COOTBCTCTBUA.

Komnbrotepnoe
TECTUPOBAHUE

60 MuHyT

MakcuMAaJdbHbIIA UTOTOBBLIA 02171

100




2. COOEP)KAHUE TecTUpOBaHU, BHISBJISIIONIEr0 HAJMYHE PA3BUTONH KOMMYHHKATHBHOM
KOMIIETEHIIUH HA PYCCKOM SI3bIKe

[Ipounraiite BbAepKKH W3 ctaTbu O.0. CmommHOK "CnocoObl MOBBIIMICHHUS] SKOYCTOMYHNBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPHUIL" U BHIMOIHUTE 3a/IaHUS

Cnoco0bl NOBBIIEHHUS IKOYCTOMYMBOCTH YPOAHM3UPOBAHHBIX TeppuTopuii O.0. CMmosuna

Annomauyusn. (A) B crarbe npeiiokeHsl JBa crnoco0a MOBBIMICHUS] 3KOYCTOMYMBOCTH TOPOIACKUX
tepputopuii. (B) IlepBbrii cnoco0: cosmanue HaubOonee OJArONPUATHBIX — YCIOBUH IS
MPOU3pACTAaHHUsS 3JEMEHTOB O3€JICHEHHs, BTOPOM — UCIOJb30BaHHE OMOHUYECKHX MalbIX
ApPXUTEKTYPHBIX (GopM (W/WUIU DJIIEMEHTOB TOPOJCKON Cpeibl) — OOBEKTOB apOOPCKYJBITYPHl Ha
tepputopun  3actpoiiku. (B) IlepBbiii crnoco® HaueneH Ha TPaMOTHOE IPOEKTUPOBAHUE
JCHIPOJIOTUYECKOTO TJIaHA 3E€MEJIbHOr0 YYacTKa, MOITalmHOe COCTaBIEHHE KOTOPOTO JOKHO
IIPOU3BOJUTECS C YYETOM CJEAYIOUIMX acClEeKTOB: HKOJIOIMYECKOro NaclopTa, ajuleonaTuu,
(GbUTOMATONOrMH JPEBECHBIX PACTEHUM, CBOJHOTO IJIaHA MH)XEHEPHBIX CEeTeH, CXeMbl BEPTUKAIBHOM
IUTAHUPOBKUA ~ TEPPUTOPHIA, IUIAHUPOBOYHOW CTPYKTYphl W  (DYHKIIMOHAIBHOW OpTraHHU3aluU
tepputopuu 3acTporku. (I') OCHOBHBIE MMOJIOKEHHSI IEPBOTO CIOCc00a MOBBIIICHHS SKOYCTOHYMBOCTH
TEPPUTOPUH BOILLIM B HAYYHO-NIPAKTUYECKUE PEKOMEHAAIINH.

Kntouegvie cnosea: >KOyCTOMYMBOCTb, O3€JICHEHHME, JPEBECHbIE pAcTeHHs, apOOpCKYNbITYpA,
9KOJIOTMYECKUN ACHOPT, alJIeIoNaTusl.

1. B ycnoBusax Bce Bo3pacTaromieil ypOaHU3alMy U WHAYCTPHATU3AMH BOSHUKAET HEOOX0IMMOCTh
COXpaHEHHMs, NOJJEpXKaHUs W OXpaHbl NPUPOAHBIX JAHAAPTOB, 3€JIEHBIX MAacCUBOB U
PEKpPEAIMOHHBIX 30H. B CBA3M C COBPEMEHHBIMH TEHACHLIMSIMM CTPAaTETMYECKOE pa3BUTHE
TEPPUTOPUH W  TIOCEJIICHWHW IUIAHUPYETCSd IPOBOAUTH B  PAaKypce OKOYCTOMYHMBOCTH.
«DKOYCTONUMBOCTE» — 3TO MOBBILIEHUE COLMOTEXHOI()(HEKTUBHOCTH PECYPCONOIb30BaHUS TPU
AKCIUTyaTallMy ypOaHU3UPOBAHHBIX TEPPUTOPUH. ODKOYCTOMYMBBIA aHaIU3 TEPPUTOPHUU, B
paspe3e HaNOJHEHUs AHTPOIOTEeHHOIo JaHamadTa 3JEeMEHTaAaMH <«OKUBOI» Cpelbl, BBISBISET
HECKOJIBKO BBIPQ)KEHHBIX BEKTOPOB I'YMaHU3allMOHHON OpraHU3aIli TOPOACKOr0 IPOCTPAHCTBA,
TaKUX Kak coxpaHeHue Quopsl U ¢payHbl; OXpaHa IPUPOIHOTO KOMILIEKCA paid CaMOM MPUPOJIBL;
o0OecrieyeHrne 3KOJOTUYECKH O€e30MacHOro pa3BUTHS OOIIECTBA OTHOCHTEIBHO OKpYKarolen
IpUpoaHOH cpensl [1].

2. Jlnsg co3maHWs SKOJOTHYECKOH YCTOMYHMBOCTH CpPEIbl JKU3HEICATSIIBHOCTH YeJIOBEeKa KpaiHe
Ba)XHO PACCMOTPETh CIIOCOOBI yUeTa HHTEPECOB JAPYTUX KUBBIX BUJIOB M BCEH IUIAHETHI B IIEJIOM.
Peur wuzmer o0 HEAOMYCTUMOCTH JKECTOKOM SKCIUTyaTallUd 3€MJIM, YHUYTOXXEHUH JIECOB,
YHUYTO)KEHUHM MECT OOWTaHUS KMBOTHBIX, Pa3BUTHHM SKOHOMHUKH U MPOMBIIUICHHOCTH,
M3MEHAIOIEN KiIuMar IutaHeThl. Llenbio Hamero wcciefaoBaHus SIBISETCS U3y4EHHE CIIOCOOOB
O3€JICHEHUs TOPOJCKUX TEPPUTOpUH Juid pa3pabOTKM pPEKOMEHJAIMil MO  yCTPOHCTBY
YCTOWUYMBOM, 3I0POBOM M COLMAIIBHO OPUEHTHPOBAHHOMN CpPEJbl MOJHOLICHHOW KU3HM YEIOBEKa
B rOpoJe.

3. Ilepsbrit coco0 MOBBIMIEHUST YKOYCTOHYNBOCTH TEPPUTOPHU 3aCTPOHKH — CO3/IaHUE Hambolee
OJIaronpUsATHBIX YCIIOBUM JUIS IIpoU3pacTaHus 3JIEMEHTOB 03€JICHEHUS.
[Ipn mpoekTupoBaHUM PA3IUYHBIX CIIOCOOOB O3€JEHEHMs yNIull (psioBas TPYIIOBas MOCAAKa;
3CJICHBIC OCTPOBKH PCryJIMPpOBAaHUA ABWIKCHUS TPAHCIIOPTA U MCIICXOA0B; MAJIMCAAHUKU, AJIJICH,
CKBEpBI, «KapMaHHBbIE MAapPKW»; 3€JIEHBIC PA3NCIUTCIIBHBIC IIOJIOCHI; 3€JICHBIE TEXHUYECKHUE
KOPUIOPBI) HYKHO YYUTBIBATH HKOJOTHUECKUH MacmopT, (DUTOMATOJOTHIO M aJIIEJIIONATHIO
KaKJOTO 3aIIPOCKTUPOBAHHOIO 3JIEMEHTA 03€JICHEHHUS Ha ACHIPOJIOrMYECKOM IUIAHE 36MEJIBHOTO
y4dacTka.



3.1. DKoJIOrMYeCcKuil MacrmopT PacTeHUI BKIIIOYAECT B ce0sl TaHHBIE O TEMIIaX POCTa, TPEOOBAaHUMN K
MOYBE, BIAXHOCTH ¥ HMHCOJSILUM TEPPUTOPHHM, a TaKXKE COJCPKHUT CBEIACHUA O
ra3oyCcTOMYMBOCTH PACTCHUM U Jp.

...ITocne mpoBeneHHs aHaTM3a WHXKEHEPHBIX M3BICKAHUH HEOOXOAMMO W3 CYIIECTBYIOIETO
aCCOPTHMEHTa JIPEBECHBIX pacTeHHil peruoHoB Poccum momoOpaTth Te BUIBL, Y KOTOPBIX
TpeOOBaHUS K MECTY NpPOHM3PACTaHHUsA MNPHOIMKEHHO COBIAJAIOT C TPajOCTPOUTEILHBIMU
O0COOCHHOCTSIMHU TEPPUTOPUU 3aCTPOUKH.

3.2. ®duTonaToNorus APEeBECHBIX PACTEHHUH MOAPOOHO PACCMOTPEHA JOKTOPOM OMOJIOTHYECKUX HaYK,
npodeccopom N.M. MunkeBuuem. Pekomenayercs B ciiyyae OOHapy:KeHUsS 3a00JeBaHUS Yy
JPEBECHBIX W/WIM KYCTAPHUKOBBIX IOPOJ CBOEBPEMEHHO TIPOU3BOAMTH HUX JICUCHHE,
MOCPEACTBOM BBEJEHUS JICKAPCTBEHHBIX IMpPENapaTroB 4Yepe3 KOPHU, Ha/l3eMHbIE OpraHbl WU
WHBEKINU B CTBOJ. /|1 MOBBIIIEHUST yCTOWYMBOCTH IPEBECHBIX PACTCHUN K IPUOHBIM 00JIE3HAM
HE0OXOIMMO UCMOJIb30BaTh OMOJOTUYECKH AKTUBHBIE BEIIECTBA — MOJKOPMKY JPEBECHBIX
pactenutii [4].

3.3. «AnnenonatuyecKkoe B3aUMOJICHCTBUE PACTEHHMM APYr Ha Apyra MOXKHO MOAPa3AeiIUTh Ha
xumudeckoe u ¢usndeckoe. [lon Gusmueckum B3aMMOACHCTBHEM IOJPa3yMEBACTCsl CO3aHHE
OTIpeIeIEHHOT0 MUKPOKIUMAaTa, Kora 0ojiee BRICOKUE PACTEHHUS CO3JAI0T YaCTUYHOE 3aTCHEHHE
U TIOBBIIICHHYIO BIIQXHOCTH JJISI PACTEHHN HIDKHETO sipyca. XUMHUECKOE B3aUMOJICHCTBUE
CBOJUTCA K TOMY, YTO HAJA3E€MHBIE YacTU PACTEHUH MOTYT BBIACIATH IMaxydhe BeEIIeCTBa,
OTITYTHBAIOIINE BpPEAUTENCH, a KOPHEBBIE CHCTEMBI BBIICISAIOT pA3UYHBIE OpPTaHUYECKHE
BEIIECTBa, CpPEAM KOTOPBIX €CTh BHUTAMUHBI, caxapa, OPraHUYEeCKUE KHCIOTHI, (HEepMEHTHI,
TOPMOHBI, )CHOJIbHBIE COSAMHEHUS. .. » [5].

4. Ha sTane rmaHupoOBKU TEPPUTOPUH CIIEAYET U3YUUTh CBOJHBIN IJIaH MH)XXKEHEPHBIX CeTeH, CXeMy
BEPTUKAIbHOM 3aCTpPOMKM M (YHKIIMOHAJIBHYIO OpPraHM3alMI0 TeppUTOpuu 3acTpoilku. [Ipu
IOCaJIKe JIEPEBbEB B 30HAX JEWCTBUSA TEIJIOTPACC PEKOMEHAYETCs YYUThIBaTh (HakTop
IpPOrpeBaHrs MOYBBI B 00€ CTOPOHBI OT OCH TEIJIOTpacchl. Jlias 30HBI HMHTEHCHUBHOTO
nporpeBaHus — 70 2 M, cpegHero — 2-6, cnaboro — 6-10 M moTpeOyrOTCs pa3Hble pelIeHus O
BBIOOpE pacTeHUid. Y TEmIoTpacc HE PEKOMEHAYeTCs pa3MellaTh JHIY, KJIeH, CHUPEHb,
KHUMOJIOCTh — OJMke 2 M; TONOJb, OOSPBIIIHUK, KM3WIBHUK, JEPEH, JMCTBEHHUILY, Oepe3y —
ompke 3-4 M [7]. Kpome Toro, BOJHM3M AJIEMEHTOB O3€JICHEHHUS] HEOOXOIUMO BBIMIOJIHATH
OTpaKJAIONIYI0 KOHCTPYKIHMIO MJIM BBICA)KHUBATH JIPEBECHBIE PACTEHMs HAa IOJIOPHBIX CTEHKAX
(17151 3aIIMTHI OT BaHAAJIU3MA, TIOBPEXKIEHUN YOOPOUHON TEXHUKOM).

5. BropbiM cmoco60M MOBBIIIEHHS 3KOJIOIMYECKONW YCTOHUMBOCTU SIBIISIETCSI BHEAPEHHE Ha
TEPPUTOPUIO  3aCTpONKM  OMOHMYECKUX  DJIEMEHTOB  OJaroyctpoictBa —  OOBEKTOB
apOOpCKyIBNTYpEl. ApOOPCKYIBNTYpa — 3TO HCKYCCTBO (OPMHPOBAHUS U3 JIPEBECHBIX
pacTeHUil pa3IUYHBIX APXUTEKTYpHO-XYHOXKeCTBEHHBIX ¢opMm. Halbmonaercs axkTuBHOE
BbIpal[UBaHUE OMOHMYECKUX MaJbIX apXUTEKTypHbIX ¢GopM 3a pyOexoM, a Takxke
BO3PACTAIOIINI OTEUECTBEHHBIH HHTEpEC K JaHHOMY BHUIY MCKYcCTBa [8]. ApOOpCKYIbITYpHBIE
O00BEKTHI — 3TO 0OBEKTHI KUBOM MPUPOJIbI, BHEAPEHUE KOTOPHIX B TOPOJCKYIO CPEy B KayecTBe
9JIEMEHTOB OMOHMYECKOro OJaroycTpoHCTBa CIIOCOOCTBYET YIYYLIEHHIO 3KOJIOTMYECKON
O0CTaHOBKM Ha MHKpPO-, M€30- M, B IEPCHEKTUBE, Ha MaKpOypoBHE. /[l MOBBIIICHUS
HKOJIOTUYECKOM YCTOHYMBOCTH ypOAHU3UPOBAHHBIX TEPPUTOPUNH HEOOXOIMMO CO3/1aBaTh
HauboJsee OJIaronpusiTHbIE YCIOBUS JIS HMPOU3PACTaHMS JPEBECHO-KYCTAPHUKOBBIX MOPOJ, a
TaKXXe BHEAPATh 0OBEKTHI apOOPCKYIBITYPhI HA TEPPUTOPHH TOPOACKOMN 3aCTPOUKH.
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SapaHuA

- |-|FIII[.’P'-II.e‘1TElI:"ITE,L aHHOTaUWK. Ha mecTo npofena 8 AaHHOM HWXE YTBEDHAEHUW BCTaBbTe OyKBEHHOE 0003HaYeHWe
COOTBETCTEYHILLETO NpEANOHKEHWA.

B yTeepxaeHnn, 0G03HaYeHHOM B aHHoTaumn Gyksoi j ABTOP YKA3bIBAET HA NPAKTMYECKYHD 3HAYMMOCTh CBOEr0

WCCNefoBaHnA ANnA CNeUNannucToB NO 03ENEHEHWD TOPOACKHX TE‘DDHTDDHI:'I.

s YCTAHOBUTE COOTBETCTBME TEMATHKM NOPAQKY DACMONOHKEHWA MATEPWANA B CTATEE.
2 abaay j Llens nccnenosaqma

1 ab3ay j MpoGnema, TpebyHLaa nccneaosaHna

4 afay j Y4yeT oco0eHHOCTER TEPPHTOPKHK

3 absay j Cnoco0kl NPaKTHMYECKOrD NPUMEHEHWA PE3YNETATOB MCCNEA0BAHUA

* BHECWTE HA MECTO MPONYCKa B A3HHOM HIKE YTBEDHIAEHUN HalIEHHOE B TEKCTE CTAThHMW KNDYEBOE CNOBO.

B cTaTbe O.0.CMONMHOI paccMOTPEHE! He TONBKD NEPEYNCIIEHHEIE €10 KIIOYEBLIE CNIOBA, HO W MOHATHE, HE BKITKOUYEHHOE B
COOTBETCTBYHOLLMIA pazgen. B 5-oM ab3alle TekcTa pevb BEAETCH O BHEPEHWH 3NeMeHToB GnaroycTpoicTea 1

BbIpallWBaHui Manblx apXMTERTYPHBIX (ROPM, Ha3BAHHbLIX KNHOYEBLIM CNOBOM ﬁL‘1UHHLIE!E.KL-1E!| |

» BepHUTECH K TEKCTY af3ala 3.3, 3anonHUTE NPOMNYCK B TEKCTE HALLETD YTBEPKAEHWA CUTYATMBHO YMECTHLIM CIIOBOM.

MNpumepom HeGNaronpUATHOTO ANNENoNaATHYECKOrD B3aUMOgeACTENA DECTE}HHI;‘:I ABMAETCA BhICA4KA Gepesbl pALOM C
PACTYLWMMH KYCTapHMKaMK, NOCKONBKY €€ MOLHAA KOPHEBAA CMCTEMA NOTPEONAET MHOTO BOALI M OOAENAET B 3TOM NMNaHe
ApYyTWe pacnono:HeHHble MO COCEACTEY NOCAAKKW. 3TOT THN ANNenonaTHYeCckoro B3aMMOQEeACTENA paCTEHHIﬁ APYT Ha apyra

CNegyeT OTHECTH K QU3INYECKOMY , d HE K XHMWYECKOMY BNUAHKHKD.

* PaccMoTpuTe TEKCT 4-0r0 ab3aua. BcTaBbTe HA MECTE NPONYCKA B 4aHHOM HWKE YTBEDWOAEHNW HA3BaHWe MyonuEaLmm,
Ha KOTOPYH) CCRINAETCA aBTOP CTaThM.

PeKkoMeHIELIMN ND Pa3MELLEHUO JEPEBLEE U KYCTAPHWKOB B 30HAX AeifCTBMA TENNOTPACcT 3aMMcTBOBaH: O.0.CMONWHOI
U3 MoHorpatum J1.H. ABROTBMHA W W.T. Nlexasbl  [pafocTpoMTENBHOE NPOEKTUPOBAHWE .

* B TekcTe absales 3.1 — 3.3 HaiauTe cnoso, 0003HAYAWIEE HAYKY O NeYeHn 00bEKTOB PACTUTENBHOM
MPOMCXOXAEHWA. BCTABETE 3TO CNOBO B TEKCT HALIETO YTBEPHKAEHMA

Hayka duTonatonorva  W3yyaeT GOnesHW JepeBnes, KYCTAPHWKOE M ApYTWX 3ENEeHEIX HACKIEHNA.



* BribepuTe I'IpaEMJ'IbeII:‘ﬂ OTBET M3 NPEeANOKEHHBIX HIKE BAPDHMAHTOB

Mpy COCTABNEHWH NNAHA O3ENEHEHUA TEPPUTOPUI FOPOACKOIA 3AcTPOoIKM O O CMONWHA NpeaAnaraeT NPoeKTUPOBaTh
3EMNEHBIE MACCHBEI M PEKPEALIMOHHEIE 30HBI. HO COCTABNEHME

' rpaduka NOAKOPMEM HACKAEHMA
" 3KOMOTMYECKOTD NACMOPTA PACTEHMA
' nepeyHa ApeBeCHO-KYCTAPHUKOBLIX MOPOA C YYETOM MX BO3ASACTEMA ApPYr HA Apyra

& CXeMBb pPacnoNmKEHNA MHKEHEPHEIX CeTeR
B YWCNo 00beKTOB NNAHWPOBAHKWA CNeUWanicTa No o3eneHeHnn HE BXoauT

3. COJEPKAHUE TEeCTUPOBAHUS, BbISIBJIAIOLIETO HAJIN4He Pa3BUTOMH
KOMMYHHMKATHBHOI KOMIIeTEHIIMY HA HHOCTPAHHOM SI3bIKe

Read the article about a man who opened a restaurant, and choose the best variant in each gap.

OPENING A RESTAURANT

Twelve months agoRobin Parker left his job at an insurance company. He now runs a restaurant which is
doing very well since it opened four months ago.

Opening a restaurant was a big change for Robin. He loves travelling and all his favourite television
programmes are about cooking. One day, he read in a newspaper about a doctor who left her job and moved to
Italy to start a restaurant. He thought, “I can do that!” His wife wasn’t very happy about the idea, and neither
was his father. But his brother, a bank manager, gave him lots of good ideas.

Robin lived in Oxford and had a job in London. He thought both places would be difficult to open a
restaurant in, so he chose Manchester because he knew the city from his years at university. He found an
empty building in a beautiful old street. It was old and needed a lot of repairs, but all the other buildings were
expensive and he didn’t have much money.

Robin loves his new work. It’s difficult being the boss, but he has found an excellent chef. He says he
enjoys talking to customers and some of them have become his good friends. He gets up at 6pm and often goes
to bed after midnight. It’s a long day but he only starts to feel really tired when he takes time off at the
weekends.

Robin’s restaurant is doing so well that he could take a long holiday. But he’s busy with his new idea to

open a supermarket selling food from around the world. He’s already found a building near his restaurant.

1. Robin decided to open a restaurant after he  read a newspaper story. j

2. Who helped Robin open his restaurant? his brother j

3. Where is Robin's restaurant?  in Manchester j

4. Robin chose the building his restaurant is in because it was cheap j

5. Robin likes = meeting his customers j

6. Robin feels most tired  at weekends j

7. Mext, Robin wants to = start another business j
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4. COOJEP KAHUE noauancuMIuiMHAPHOrO TecTa Mo 0a30BbIM AucHUNIMHAM: «O0mas
XUMHUS», «XHMHS 3JIEMEHTOB»

4.1. «O0mas xXuMus», « XMMHIA 3JIeMEHTOB)

4.1.1. OcHOBHBIE pa3aesabl H TEMbI:

CrniocoObI BEIpayKEHHSI KOHLIEHTPALUH PACTBOPOB.

OO6mwme cBOWCTBa PaCTBOPOB.

MaccoBast 107151 paCTBOPEHHOTO BEILECTBA.

MossipHast KOHIIEHTPALHsI PACTBOPEHHOIO BEILIECTBA.

OJEeKTPOIUTHYECKAs JUCCOLUALINS.

OJEKTPOINUTHI U HEANICKTPOIIUTEI

CuIbHEIE B CITA0BIC IICKTPOIUTHL

DJEeKTPOIUTHYECKAs JUCCOLUALINS.

Teopust 37AEKTPOTUTUUECKON TUCCOLIMALIHH.

KoncTanTa aucconuanuy.

Peakiuu B pacTBOpax 3J1E€KTPOJIUTOB.

dopma 3anKcH BELIECTB B HIOHHBIX YPABHCHHUSX.

YcoBus IpoTeKaHusI peakifii FOHHOTO OOMeHa.

Br10op pearenTa amns npeBpaleHus.

CocraBieHUE HOHHBIX YPABHEHUH.

[Ton6op peareHTOB MO 3a1aHHOMY HOHHOMY YPaBHEHHIO.

CocTaBrneHue HOHHBIX YpaBHEHUH peakiuii, moaoop ko3¢ GUIHEeHTOB.

I'mpponus MonHoe npowusBeneHue BoAbl. Bogoponusiil mokaszatens. 'maponus coneil. Koncranra u
CTelleHb TUAPONM3a. BimsHue TemmepaTypbl M KOHIEHTpAlMM Ha CTENeHb rupponusa. CmelneHue
paBHOBecHs ruaponnsa. @opMsl TMAPOIIN3A: IPOCTON, CTYIIEHYAThIN, ITOJIHBIH.

Hounnoe npousseaeHue Bojibl. pH.

Onpenenenune cpeibl B pacTBOPE COJIH.

CoOBMECTHBIN THIPOIIN3 COJEH.

Cremnenp TuApoH3a COJeH.

OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHBIE pCaKkmu. Hpnpoz[a OKHCJINUTECIIbHO-BOCCTAHOBHUTCIIbHBIX
IIPOLIECCOB.

CreneHb OKUCIICHUS.

Oxucnuteny u BoccTaHoBUTENU. OCHOBHBIE THUITBI OKUCIUTENIEHO-BOCCTAHOBUTEIIBHBIX PEAKLINI
CocTtaBieHue ypaBHEHUN MOIYyPEaKIHI.

Cocrasnenue ypasHeHuit OBP.

[IpuHnun snekTpoHHOro OanaHca. BinsHUe KOHLEHTpalMH, TEMIEpaTypsl U CPeabl HA MPOTEKaHUE
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX pPEeaKLINH.

Koppo3zus.

lanbBanOKOppO3USL.

Onpenenenne NpoyKTOB FaJIbBAHOKOPPO3UH.

[IporexropHas 3ammura.

4.1.2. Pexomenayemas JinTeparypa

I'munka H.JI. O6mas xumust: [y4ue0. mocobue anst HexuM. crienl. By3oB] / H.JI. I'munka. - M.: KHOPYC,

2010. 746 c.

I'muaxa H.JI. O6mas xumust: yueOHuk 1uis By3oB / H.JL I'muaka. - M.: FOpaiir, 2011. 898 c.

Xaxanuna T.W. Heoprannveckass Xumus: y4e0. ocoOue sl CTYJCHTOB BY30B, 00yUYaroIUXCs 10 TEXH.
cnermansHocTsaM / T.W. Xaxanuna, H.I'. Hukuruna, B.W. I'pebenbkoBa. - Mockga: IOpaiir, 2010. -

288 c.

Bynak E.B. OOmas xumust: y4ue0.-meton. nocobue / E.B. Bynsak . - Cankr-IlerepOypr [u np.]: Jlans,
2011. 384 c.

[MaBnoB H.H. O6mas u Heopranuveckas xumust: Y4e0. s By3oB / SILA. Vraii. - CI16.[u ap]: Jlans, 2011.
527 c.
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[TaBnoB H.H. OOmas u Heoprannveckas XUMHUs: y4eO. Ui TEXHOJ. M XHMM.-T€XHOJ. HalpaBJICHUH
moarot. 6akamaBpo u maructpoB / H.H. [laBnoB . - Cankr-IlerepOypr ; Mocksa ; Kpacnomap: Jlans,
2011. 496 c.

Bepexnoit A.M. Xumust: yued. mocoOue IjIsi CTYI€HTOB By30B, 00YYaIOIIMXCS IO TEXH. HANPaBICHUSIM U
crierranpHOCTIM / A.W. bepexxnoii, 1.B. Pocun, JI.JI. Tomuna. - M.: Beicmas mkoia, 2005. - 191 c.
lenepman M.U. Xumus: Y4eOHUK TSI CTYICHTOB BY30B, OOYUAIONIUXCS 10 TE€XH. CIENHATBHOCTIM U
Hanpasinenusim / M.U. Tenspman, B.I1. FOctparos. - 3-e¢ uzn., crep. - CII6. ; M. ; Kpacnonap: Jlaus,
2003. - 480 c.

AxmeroB H.C. Ob6mas n Heopranndeckas xumusi: yaeOHuK ais By3oB / H.C. Axmeros. - M.: Bricmas
mkona, 2009. 742 c.

AxmeroB H.C. OOmas u HeopraHuueckass XUMHSA: YUeOHUK M CTYICHTOB XHM.-TEXHOIL
cnenmanbHOCcTel By30B / H.C. AXMeToB. - 5-¢ m3j., uctp. M.: Beicmas mkoma, 2003. 743 c.

AxmeroB H.C. Ob6mas n Heopranndeckas xumusi: yaeOHuK ais By3oB / H.C. Axmeros. - M.: Bricmas
mkoina, 2005. 743 c.

I'muaka H.JL. O6miast xumust: [yue0. nocooue s By3os] / H.JI. 'nunka ; mox pen. A.W. Epmakosa. - Uzn.
30-e, ucnp. - M.: UuTerpan-Ilpecc, 2003. - 728 c.

I'muaka H.JI. O6mas xumust: [y4ue6. mocobue] / HJIL. I'munka. - 30-e u3a. - Mocksa: KHOPYC, 2009. -
752 c.

I'muaka H.JI. O6mmas xumust: [y4ue6. mocoowue s By3os] / H.JL. I'muaka ; mon pen. A.W. Epmaxosa. - Uzm.
30-e, ucnp. - Mocksa: Marerpan-IIpecc, 2009. - 728 c.

Anexkcamui FO.B. O6mias xumus: yue6. mocooue / FO.B. Anekcammn, W.E. [llnak. - Mocksa: [laimkos u
K°, 2009. - 256 ¢

Koposun H.B. O0mas xumus: Yuebunk ams By3oB / H.B. KopoBun. - 3-e u3z., ucmp. - M.: Beicmas
mkona, 2002. - 558 ¢

[MaBmor H.H. OOmas u Heopranumveckas XuMus: y4deO. ISl CTYJCHTOB BY30B, OOYYaIOLIMXCS IO
HampaBleHUSIM TOATrOoT. OakamaBpoB u MaructpoB '"llomurpadusa”, "Meramnyprus", "Texnomorus
W3JIeNMA TeKCTHJI. M JIETKOM mpoM-ctu", "MarepuanoBeleHHE W TEXHOJOTHS HOBBIX MaTepHasioB',
"TexHonorus npoaykToB nutanus", "3amura okpysxatomieii cpeasl” / H.H. [1aBnoB. - 2-¢ u3n., nepepad.
u got. - M.: llpoda, 2002. - 448 c.

Baparysuna B.B. OOmas u Heopranmyeckas xumus: ydeb. mnocoome / B.B. baparysuna,
N.B. boromornoga, E.B. ®egopenxko. - M.: PUOP, 2006. - 272 c.

VYraii SILA. Obmas u HeopraHndeckas xuMusi: Y4e0. mocodue s By3oB / SI.A. Yraii. - M.: Beiciras
mxoia, 2002. 527 c.

Heoprannueckass xumus: y4eOHHK JUIsl CTYIIEHTOB BY30B, oOydwaromuxcsi mo Hampasienuto 510500
"Xumusa" u cnemmaigbHocTH 011000 "Xumusa" : B 3 1. T. 3, k. 2: XuMHS NEPEXOAHBIX DIEMEHTOB /
[A.A. [pozmos u ap.] / mox pen. FO./1. Tperbsakosa. - MockBa: Axagemus, 2007. - 400 c.

Hosukos I'1. O0mas 1 skcnepuMeHTalbHas XUMHUs: y4eO. ocoOue Il XUM. U XMM.-T€XHOJI. BY30B /
H.I'". HoBukos, 1.M. Xapckuii. Munck: CoBpemenHas mkona, 2007. 832 c.

4.1.3. MeTtonuyeckue pa3padoTku

laomymmn A.H., Ilewepckux E.I'., Hukutuna E.B. Xumus: yueOnoe mocobume/ A.H. I'aOmymnm,
E.I'. Ileuepckux, E.B. Hukutnna. ExatepunOypr: Yp®@V, 2013 — 70 c.

[anTioxura M.U., HeBommua O.A., Hukonenko E.A., baOymxkwna JI.M. OOmas xumus: ydeOHO-
Meronuieckoe mnocobue/ M.U. lTlantroxmna, O.A. HeBommua, E.A. Huxonenko, JI.M. baOymkuna
ExarepunOypr: Yp®@V, 2013 - 92 c.

Ackaposa JI.X. Xumus: yaeOnoe nmocooue/ JI.X. Ackaposa ExatepunOypr: Yp®dV, 2013. 80 c.
Hukonenko E.A., KomecamkoBa M.II., llommepr H.B. Xumus: yueOHO-MeTommueckoe mocobue /
E.A. Hukonenko, M.II. Konecaukosa, H.B. lllonmept Exarepuntbypr: Ypd@V, 2013. 108 c.

BaiitHep B.B. Xumus: yueonoe nmocooue/ B.B. Baiitnep ExatepunoOypr: Yp®V, 2013. 92 c.

Hukonenko E.A., KomecaukoBa M.IL., llonmepr H.B. Xumus: yueoHoe mocobme/ E.A. HukoneHko,
M.II. Konecuukona, H.B. Illommept Exatepurbypr: Yp®YVY, 2010 — 125 c.

Hukonenko E.A., Baitthep B.B. Xumwus: yueOnoe mnocobue/ E.A. Hukonenko, B.B. BaiitHep
ExatepunOypr: Yp®V, 2008 — 83 c.



5. COJEPKAHUE noauaucuunInHAPHOIO TecTa N0 NPO(PUIbHBIM TUCHUIINHAM
5.1. Opranuyeckasi XUMHUA

5.1.1. OcHoBHBIE pa3aesibl U TEMbI:

DJeKTpOHHBIE PEACTaBICHHS O MIPUPOE CBsI3eil. TUIBI CBsI3eil B oprannveckoi Xxumuu. [ nbpuanzanus
aTOMOB YTJIepoia 1 a30Ta. DIeKTPOHHBIC 3(p(PeKThI. DIEKTPOOTPUIATETHHOCTS ATOMOB U TPYIII.
Knaccudukanus peakuuii 1 peareHTOB B OPraHMYECKOH XMMHUH 10 XapaKTepy MpeBpalleHui, Croco0y
pas3pbiBa CBSA3U B HCXOAHOM MOJIEKYIIE.

Hyxneopunpaoe 3amemienne B amudaTudeckoM psgy. Mexanmsmbel Syl u Sy2, CMeNIaHHBI HMOHHO-
MapHbIA MEXaHU3M.

HyxneodunpHoe 3amemieHre MpH KpPaTHOW YTIIEPOA-YTIEPOMHON CBS3M W B apOMAaTHYECKOM SIIpe.
THNAYHBIE MEXaHU3MBI HYKICO(DHIBHOTO 3aMEIICHHS y SP>-THOPHIHOTO ATOMa YIIIePOIa.
OnexkTpodwiibHOE 3aMellleHHe Yy atoMa yriepoaa. Mexanusmel 3amemnenus Sgl, Sg2,  Sgi.
HyxkneohunbpHbIN KaTan3 3IEKTPOGUIBHOTO 3aMelieHus. BiusHue CTpyKTyphl cyOcTpara u 3¢ (heKToB
Cpensl Ha CKOPOCTh W HANpaBJICHWE peaknuid. 3aMelleHne y OJIe(UHOBOIO aToMa yriiepoja U B
apoOMaTHYECKOM KOJIbIIE.

Peakuuu >numuHMpoBaHuA (OTILEIUIEHNS ). MeXaHU3MBbl TeTepoMTHYecKoro nuMuHupoBanusa El1 u E2.
CrepeodneKTpoHHbIe TpeOOBaHHS U cTepeocnelin@UIHOCT IpH E2-3nmuMuHupOBaHuY.

[Ipucoenunenne 1O KpaTHBIM YIIEPOA-YIJIEPOAHBIM CBS3SIM. OIEKTPOPHUIBLHOE MPUCOCAHHEHHE.
CunbHble M cina0ble 3JeKTPOQUIBI, MEXAaHU3M U CTEPEOXHMHUS MpHCcOeInHEeHUs. MexaHu3M Mpoliecca.
Brustaue ctpykTyphl Hykieodwta u cyoctpaTta v 3pQeKTOB cpeibl Ha CKOPOCTh U HAIIPABJICHNE PEaKIINH.
HykneodunbHoe mnpucoenuHeHue K KapOOHWIIBHOW TpyMIle: MPUCOCAMHEHHE OCHOBAHUH, BKIIOUAs
KapOaHMOHBI, METAUIOPTaHUYeCKUEe coeluHEeHUs. KHUCIOTHBIM W OCHOBHOW KaTaiu3 MPUCOSAWHEHHSI.
EHonmzanust anpaeruioB ¥ KETOHOB. MexXaHW3M J3Tepu(UKAMH KUCIOT W MONYYCHHE alleTaueH.
Konpnencannn kapOOHMIIBHBIX COENWHEHHM, KapOOHOBBIX KHCIIOT M WX MPOM3BOAHBIX. HykneodumpHOE
MIPUCOEAMHEHUE K allbJl- U KETUMHHAM U KapOOHUH-MMMOHHEBBIM HOHAM (peakitus MaHHuXa).
PagukanbHble W MOH-paUKANIbHBIE PEAKIMK TPUCOSTUHEHHS, 3aMEIICHUS U YTUMUHUpOBaHus. LlenHble
panukanbHble peaknud. [lomuMmepuzanusi, TeloMepH3anus, PEeaklud aBTOOKUCIEHUS. WHrHOUTOpSI,
WHUIMATOPEI B TPOMOTOPEI IEMTHBIX PEaKInii.

Anxanel. MeToapl CHHTE3a: THUAPUPOBAHWE HENpEACNbHBIX  YIJIEBOAOPOAOB, CHHTE3  4Yepe3
JTUTHATHANKIIKYIPAThL,  3JEKTponnu3 coleil  kapOboHoBbix kucioT (KomwOe), BoccTaHOBIEHHE
KapOOHMJIBHBIX COCTUHEHUI. Peakiny ankaHoB: TajoreHUpoBaHue, CyIbPOXIOPUPOBAHHE.

AnkeHbl. MeTOABl CHHTE3a: JITUMHHUPOBAHHE TaJOr€HOBOJIOPOJIOB M3 AIKHITAIOTCHHOB, BOJBI W3
cnupTOB. Peakiium ankeHoB: ANeKTpoGUIIbHOE IPHCOSTUHEHUE rAJIOTeHOB, TaJIOT€HOBOIOPO/IOB, BOJIBL.
Anxunabl. Peaknum ankuHOB. [amoreHupoBanue, THIporaioreHupoBaHue, ruapatarus (Kydepos).
ATleTHIIeH-aJUIEHOBAsT H30MEpH3allHsl.

Cruptel 1 mipocthie 3¢Qupbl. MeTonbl CHHTE3a OJHOATOMHBIX CIHMPTOB: M3 aIKCHOB, KapOOHWIJIBHBIX
COCJIMHEHHH, CIOXHBIX 3(QUPOB M KapOOHOBBIX KUCIIOT. Peakluu OJHOATOMHBIX CHHPTOB: 3aMElICHUE
THJIPOKCHIIFHON TPYIIBI HAa TalloreH, oOpa3oBaHHE COJM OKCOHHS, 0Opa3oBaHHME CIOXHBIX J(PHUPOB
(peakuus sTepudukanun), qeruaparanus (oIyuYeHHe alKeHOB U MPOCTHIX AQHUPOB), OKMCICHUE CITUPTOB.
MerToabl MoslyyeHus: albIAECTHIOB U KETOHOB: M3 CIIUPTOB, MPOM3BOAHBIX KapOOHOBBIX KHCIIOT, alIKCHOB
(030HONN3), ANKUHOB (THAPOOOPUPOBAHUE), HA OCHOBE METAIIOPraHUIECKUX COCAMHEHHH.

MeToibl CUHTE3a KHUCIOT: OKHUCIICHHE TIEPBHYHBIX CIHPTOB M  AlIbJCTHIIOB, AalKEHOB, AaJKWUHOB,
TKHIOEH30JI0B, THIPOJIU3 HUTPHIOB M JIPYTHX TPOM3BOJHBIX KapOOHOBBIX KHCIIOT, CHHTE3 Ha OCHOBE
METaJUIOPraHUYECKUX COSIMHEHNH, CHHTE3bl HA OCHOBE MaJIOHOBOTO 3(Hpa.

Peakuuu npon3BOIHBIX KapOOHOBBIX KHCIIOT: B3aUMOACWCTBHE C HYKICO(QWIBHBIMU peareHTaMu (Boja,
CIHMPTHI, AMMHAK, aMHUHBI, METAJUIOPTaHUYECKUE COCTUHEHUS).

Kiraccudukarnus peaxiuii apoMaTHIeCKOro AIEKTPOGHUILHOTO 3aMmerieHus. Binsaue 3amecTtuteneii B
OCH30JILHOM KOJIbIIe Ha CKOPOCTh M HampablieHHe 3JeKTpodmibHOro 3amernieHus. CoriiacoBaHHAs |
HECOTJIaCOBaHHAsI OpHEHTAIIHA.

HutpoBanue. Hutpyromue arenTsl. MexaHu3M peakuuud HuUTpoBaHus. HutpoBanuwe OeH307a M €ro
3aMeIICHHBIX.

lNamorenupoBanwue. ["anorernpyromnue areHTel. MeXaHW3M raJIoTeHUPOBAHUS apEHOB U MX IPOU3BOIHBIX.
Cynsdupopanue. Cynpbhupyomue areHTel. KHHETHYeCKUH U TEPMOIUHAMUYCCKHN KOHTPOJIb PEaKIInN
(cynbduposanue dhenosa u HadTanuHa). [IpeBpalieHue CyiabQOrpyImsl.
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AnxunupoBanue apeHoB mno @pupemo-Kpadrcy. Anxunupyromue areHThl. MexaHu3M peakLuH.
[NonnankunupoBanue. IloOouHbIe MpoLECCH: H30MEpH3ALXs AITKHIMPYIOLUIETO arceHTa M KOHEYHBIX
npoaykToB. CUHTE3 IUApUI- U TPUAPUIMETAHOB.

5.1.2 JlutepaTypa 1Jisi IOATOTOBKH

Tpasens, B.®. Opranndeckas xumusd. B 3 1. T. 1 [DnekTpoHHbIi pecypc] : yuebHoe mocobue / B.®.
TpaBenb. — OmekTpoH. maH. — Mocksa : M3gatenserBo "Jlabopatopus 3manmit”, 2015. — 401 ¢. —
Pexxum mocryma: https://e.lanbook.com/book/84108. — 3aru. ¢ skpana.

Tpasenn, B.®. Oprannyeckas xumus. B 3 u. T. 2 [DaekrponHslii pecype] : ydebHoe mocobue / B.D.
TpaBenb. — OmekTpoH. maH. — Mocksa : M3gatensctBo "Jlabopatopus 3manmit", 2015. — 550 ¢. —
Pexxum mocryma: https://e.lanbook.com/book/84109. — 3ari. ¢ skpana.

TpaBens, B.®. Oprannueckas xumus. B 3 1. T. 3 [OnekrponHslii pecypc] : yueObHoe mocodue / B.D.
TpaBenb. — DnektpoH. nan. — Mocksa : UznatensctBo "Jlaboparopus 3uanumit”, 2015. — 391 c. —
Pexxum moctyma: https://e.lanbook.com/book/84110. — 3arm. ¢ skpaHa.

Oprannyveckasi XMMUs | YIeOHHK JAJIsl CTY/IGHTOB BY30B, 00ydalomuxcs 1o cnendanbHoctd "®apmanms'.
Ku. 1. Ocuosnoii kypc / [B. JI. Beno6oponos, C. D. 3ypabsn, A. I1. JIysun, H. A. TrokaBkuHna] ; mox pen.
H. A. TrokaBkuHOM .— 3-¢ u31., ctep. — Mocksa : [poda, 2004 .— 640 c. : un. ; 24 cm .— (Bricmiee
oOpa3zoBanne, COBpeMeHHBIN YIeOHUK) .— ABT. yKa3aHbl Ha 0060poTe THT. 1. — lIpenm., uMeH. ykas.: c.
606-633. — JlomyiieHo B kauectBe yueOHnka .— ISBN 5-7107-8724-8.

Opranndeckas XUMUs : Y9eOHUK IS CTYJACHTOB BY30B, OOYYAIOIIMXCS IO CIieHaabHOCTH "Dapmarus"
o aucnuruinae "Opranndeckas xumusa" / [H. A. TrokaBkuna, B. JI. Benmo6opomos, C. 2. 3ypadsH u 1p.] ;
nox ped. H. A. TiokaBkunoit .— Mocksa : [DOTAP-Menua, 2015 .— 640 c. : nuin. — ABT. yka3aHbl Ha
obopote Tut. 1. — [Ipeam. ykas.: c. 608-639 .— ISBN 978-5-9704-3292-1.

I'pangbepr U.M., Ham H.JI. Opraamueckas xumust. M.: FOpaitr-HUznat, 2012.

I'parnbepr M.W. Opranmdeckas Xumusl : y4de0. IS CTYACHTOB BY30B, OOYYAOIIHUXCS IO arpOHOM.
cnenuansHocTsaM / U. W. I'panndepr .— 4-e uzn., nepepad. u gon .— Mocksa : [lpoda, 2001 .— 672 c. :
ni. ; 22 cm .— (Boicmiee obpazoBanue) .— bubmmorp. B mpumed .— [Ipeam. ykas.: c. 654-665. — ISBN
5710739545 : 97.20.

IOpoBckas M.A., Kypkun A.B. OcHoBbl oprannueckoit xumun. M.: BUHOM. JlabopaTtopust 3HaHHH,
2012.

IOpogckasi, M.A. OCHOBBI OpraHU4eCKONH XMMUW [DJNEKTPOHHBIA pecypc] : ydeOHoe mocobme / M.A.
IOpogckas, A.B. Kypkun. — DnektpoH. aaH. — Mocksa : U3znatenberso "Jlabopatopus 3nanuii", 2015.
— 239 ¢. — Pexxum poctyna: https://e.lanbook.com/book/66365. — 3ari. ¢ 3kpana.

Bepesun, JI.b. ba3zoBblil Kypc oprann4eckoil XxumMuu [DIeKTpOHHBINA pecypc] : yuebHnoe mocodue / J1.b.
Bepesun, O.B. lUlyxto, C.A. CpipOy. — OnektpoH. nan. — Heanoso : UT'XTY, 2011. — 168 c. —
Pexxum noctymna: https://e.lanbook.com/book/4523. — 3ari1. ¢ 3kpaHa.

[Habapos, 0.C. Opranuueckas xumusa [OnekTpoHHbId pecypc]| : yuebnuk / FO.C. IlllaGapoB. —
OnexktpoH. maH. — Cankr-llerepoypr : Jlamp, 2011. — 848 c¢. — Pexum pocryna:
https://e.lanbook.com/book/4037. — 3ari. ¢ skpaHa.

Peyros O.A., Kypu AJL, byrun K.I1. Opranudeckas xumus. B 4 gactsax. M.: BUHOM. JlaGoparopust
3Hanui, 2012

PeyroB, O.A. Oprannueckas xumus. B 4 4. Hacts 1 [Dnextponnsiii pecype] : yuaebnuk / O.A. Peyros,
AJL Kypn, K.II. bytun. — Dnektpon. nan. — Mocksa : U3garenscto "Jlabopatopus 3Hanmii", 2017.
— 570 c. — Pexxum poctyna: https://e.lanbook.com/book/94167. — 3arun. ¢ 3kpaHa.

PeytoB, O.A. Opranuueckas xumus. B 4 4. Yacte 2 [DnexTpoHHbIi pecypc] : yueOnuk / O.A. PeyTos,
AJL Kypn, K.II. bytun. — Dnektpon. nan. — Mocksa : U3garenscto "JlabopaTopus 3Harmii", 2017.
— 626 ¢c. — Pexxum poctyna: https://e.lanbook.com/book/94168. — 3ari. ¢ skpana.

PeytoB, O.A. Opranuueckas xumusa. B 4 4. Yacte 3 [DnekrponHblii pecype] : yueOnuk / O.A. Peyrtos,
AJL Kypn, K.II. bytun. — Dnektpon. nan. — Mocksa : U3garensctBo "Jlabopatopus 3Harmii", 2017.
— 547 ¢. — Pexxum poctyna: https://e.lanbook.com/book/94166. — 3ari. ¢ skpana.

Peyros, O.A. Oprannueckas xumus : B 4 4. Y. 4 [Onexkrponnsiii pecypc] : yueonuk / O.A. Peyrtos, A.JL.
Kypu, K.I1. Bytun. — DnektpoH. nan. — Mocksa : M3aarensctBo "Jlaboparopus 3nanuit", 2016. — 729
¢. — Pexxum nmoctyma: https://e.lanbook.com/book/84139. — 3ari. ¢ sxpaHa.

[letpoB A.A., banbsu X.B., Tpomenko A.T. «Oprannueckas xumusi». CI16: MBan ®enopos, 2002.
I'panndepr U.U. IIpaktuueckue paboOTHl B CEMUHAPCKHUE 3aHATHSA 1O opranudeckoi xumun. M.: poda,
2001. -352c.

Mapu /. Opraaudeckas xumus. Peakimum, MeXaHu3Mbl U CTpYKTypa: yaeOnuk. M.: Mup, 1987.
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20. Heiinang O.5. Oprannueckast xumusi. M.: Beicmas mxona, 1990. - 751c.
5.2. du3uyeckass XUMHUS

5.2.1. OcHoBHbBIE pa3eibl U TeMbI
e  Teopernyeckue Metoapl pusnueckoilt xumun. Buabl ciucteM. IHTEHCHBHBIC U 9KCTEHCHBHBIC CBOMCTBA.

Kiraccudukarys cocTosHHE CHUCTEMBI. TepMOIMHAMHYECKHE IPOIECCHl. DHTANbIUA. [IepBBIi 3aKoH
TepPMOJAMHAMHUKHU. TermToeMKocTs. BTopolt 3akoH TepMOIWHAMUKH. ODHTpomnus. Pacder W3MeHEHHS
surponuu. Ilocrynar Ilnanka.

e  Tepmogmnamuyeckne QyHkunu. OHeprusi ['empmrombna, »Heprus [ub0ca. XapakrepucTudeckue
¢byakun. YpaBHerne ['nb6ca — I'empmromnbiia. dyHmamenTanbHoe ypaBHeHHe |'nO0Oca. Xumumdeckuid
MOTEHIHAI.

e Kpurepun paBHOBeCHS H CaMOMPOM3BOJIBHOTO TPOTEKAHHs TMporecca. BrIpakeHHe KpUTepreB
paBHOBeCHS Yepe3 TEPMOANHAMUIECKHE (HYHKITHH.

e ['oMOreHHBIE OJJTHOKOMIIOHECHTHEIC CHUCTEMEBI. WneanpHbIi ras. CooTHOIIEHUS MEXIY
TEPMOINHAMUYECKUMH (DYHKIMSAMU HealbHOTO ra3a. PeanbHble ra3sl.

e [oMoreHHele MHOTOKOMIIOHEHTHBIE CHCTeMBL. (CIOCOOBI BBIPRKEHHUS KOHIICGHTPAIUHA pPacTBOPOB.
XVWMUYEeCKHA TIOTEHIMAal KOMIOHEHTa pacTtBopa. CTaHIapTHOE COCTOSHHE I PACTBOPHUTENS U
PacTBOPEHHOI'O BEIIECTBA.

e 3aBucHMMOCTb SHeprud [ mbOOca peakumu OT TIyOWHBI peakuud. V3MeHeHHWe OSHTPONHU 33 CHET
MPOTEKaHUsI peakiuu. VI3MeHeHHe SHTANbIINK 3a CUET MPOTEKaHUs peakiuu. PacueT MHTErpambHOTro
M3MEHEHUS JKCTEHCHUBHOTO CBOWCTBAa. PacueT W3MeHEHWS HEKOTOPBIX (YHKIUH MpH TPOTEKaHUH
ra3oBoi peaklluy B CMECH HACATbHBIX ra3oB. TerioTa XuMuueckoil peakiuu. 3akoH ['ecca.

e  VYcoBHS XUMHYECKOTO paBHOBecHs. [[OHSATHE O XUMHYECKOM CpPOJICTBE PEaKINH. 3aKOH XUMHUYECKOTO
paBHOBECHS IS Ta30BBIX PEAKIINA. Y paBHEHUE H30TEPMBI XUMUIECKON peaKkIny.

e Bimsnue TemiepaTypel Ha XHMHYECKOE€ paBHOBECHE. YpaBHEHHs H300apbl peakiud. 3aKoH
XMMHUYECKOT0 PaBHOBECHS JJIsi TETEPOTeHHBIX PEaKIUid C yJyacTHeM Ta3000pa3HbIX BemecTB. CMenieHne
paBHOBECHSI.

e Pacuer paBHOBECHOro cocraBa CHUCTeMBI (TIpsMas 3aJada XUMHYECKOTro paBHOBecHs). DakTopsl,
BIUSIONIME HAa BBIXOJ MPOAYKTa B CHCTEME C OJHOH peakiueir. OmnpeneneHe KOHCTAHT PaBHOBECHS—
oOparHas 3a7ja4a XUMAYECKOT'O PABHOBECHSI.

e  VYcnosus paBHoBecusi ¢a3. [Ipasuino paBHoBecus (a3 ['mOOca. YpaHenue Knaysuyca-Kianeiipona.
JmarpaMMbl COCTOSIHHSI OJHOKOMITOHEHTHBIX cucTeM. (Da3oBble paBHOBECHS B JBYXKOMIIOHEHTHBIX
CHUCTEMAax: XUAKOCTh — Map. 3akoH Payms. Jlmarpammel " naBineHne-coctaB" mjisl paBHOBECHS JKUIKOCTD -
nap B JBYXKOMIIOHEHTHOH cucteme. 3akoHbl KonosajnoBa. Jlumarpammbl kunenus. [IpaBuio peryara.
@Da30BbIE paBHOBECHS B IBYXKOMIIOHEHTHBIX KOHACHCHPOBAHHBIX CHCTEMAX.

5.2.2. JIutepaTypa AJs NOATOTOBKH

1. Crpombepr, A.I'" ®dusuueckas xumus: ydeOHMK s cryaeHtoB By3oB / A.. Crpombepr,
J.I1. Cemuenko; mox pea. A.I'. Ctpombepra. U3z, 5-e, ucnp. M.: Beicias mikosna, 2003. 527 c.

2. OcHoBsl puznueckoii xumun /I'opmxos B.U., Ky3znenos U.A. M.: BUHOM. JlaGoparopus 3nanuii. 2006.
—407 c.

3. Tpuroxwun U. Xumndeckas tepmonuHamuka / WM. Tlpuroxun, P. Jdedeii; mep. ¢ anrin.—2-e uzg. — M.:
BMHOM. JlabopaTopus 3nanuii, 2010.—533 c.

4. Orkunc I1., Ix. [e Ilayna ®usnueckas xumust B 3-x 4. U.1: PaBHoBecHas tepmonunamuka / Ilep. c
auri. LA, Ycnenckoii, B.A. Banosa.- M.: Mup, 2007.-494 c.

5. MuxaiinoB B.A. Xumunueckoe paBHOBecue: yuyeOHoe nocodue / B.A. Muxaiinos, O.B. Copokuna, E.B.
CaBunkoBa, M.H. laBeioBa; nox pen. Akanemuka PAH A.1O. [uanze. — M.: BUHOM. JlabopaTtopus
3nanui, 2008. — 197 c.

6. ®usmueckas xumus. Ku. 1, Ctpoenue BemiectBa. TepMmoanHaMuka: Yueb. mocobue st By30B: B 2-x kH. /
Pen. K.C. KpacHoB. — 3-¢ u3., ucnp. — M.: Beiciias mkoina, 2001. — 512 c.

7. Kynpsmosa H.C. ®uznueckas xumust: yueOHuk ais OaxanaBpoB / H.C. Kyapsiuesa, JL.I'. Bonnapesa.
Mockga: FOpaiit, 2012. 340 c.
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10.

11.

12.

13.

[puroxun W., Konmgenmyam JI. CoBpemeHHass TepMoanHamuka. OT TEIUIOBBIX JBHTaTenel a0
TUCCUTIATUBHBIX CTPYKTYp. U.: Mup, 2002. - 461 c.

3umon A.Jl. [NomynspHas ¢usndeckas xumus: ydeOHoe mocobue / A.Jl. 3umoH. 3-¢ mcmp. uza. M.:
Hayunsiit mup, 2005. 176 c.

Kapsxkna H.B. OcHOBBI XUMHUYECKOH TepMOIWHAMHKH: y4de0. mocobue ams By3oB. M.: M3marenbckuit
eHTp «Axamemusi», 2003. -464 c.

Canem, P.P. ®usnyeckas xummus. TepMmonnHamuka: y4e0. mocodme mist By3oB / P.P. Camem. — M.:
OU3MATIINT, 2004. — 352 c.

OcHoBHl (hr3maeckoit xumuu. Teopus u 3amaun: y4ue0. mocobue ais By3oB / B.B. Epemun, C.U. Kapros,
N.A. Ycnenckas, H.E. Ky3smenko, B.B. JIynun. -M.: U3narensctBo «9x3amen», 2005. -480 ¢
Tepmonunamuka as xumukoB / H.M. baxun, B.A. UBanuenko, B.H. [Tapmon. — M. Xumus. KonocC,
2004. -416 c.

5.3. AHaJauTHYeCcKasa XUMHS U (l)I/ISI/IKO-XI/IMI/I‘lGCKI/Ie METOAbI aHAJIN3A

5.3.1. OcHoBHbBIE pa3aeibl U TEMbI

XUMHUYECKHE, WHCTPYMEHTANbHbIE W OHOJOrMYECKHE METOABl AHATUTUYECKOH XuMUH. MeToasl
oOHapyXeHusl, HACHTU(QUKALMK, DPA3IEICHUsI M KOHLEHTPUPOBAHMS, OIpPEIENCHHs; THOpPUIHBIE H
KOMOWHHPOBaHHBIC METOIBl. METO/IBI MIPSIMbIE M KOCBEHHBIC.

OCHOBHBIE XapaKTEPUCTHKH METOJOB ONpENENICHHs: UYyBCTBUTEIBHOCTb, NpEAeN OOHapYKEHHS,
JUara3oH OMpeaeNIeMbIX COJepiKaHuM, BOCIIPOU3BOJUMOCTh, PAaBUIBHOCTh, CEIEKTUBHOCTh. MeTol U
METOIHKA.

Buner xuMmmudeckoro aHanm3a: W30TOIHBIA, aTOMHBIH, CTPYKTYpHO-TPYNIOBOH ((hYHKIIMOHATBHEIH),
MOJICKYJISIDHBI, BEIIECTBEHHBIN, (a30Bblii. Makpo-, MHKpPO-, yIbTpaMUKpoOaHaHn3. JIOKalbHBIMH,
Hepa3pyLIaloUIHid, TUCTaHIIMOHHBIH, HETTPEPBIBHBIHN, BHEIA0OPATOPHBIH (TI0JIEBOA).

KonnuecTBeHHBIE XapaKTEPUCTHKY PaBHOBECHI: TEPMOJANHAMUYECKAsA U KOHIICHTPAIIHOHHBIE KOHCTAHTBHI,
CTaHIAPTHBIA U (HOpMaIbHBIN MOTEHIIMANEI, CTETIEHb 00pa3oBaHus (MOJBHAs J0Js1) KOMIIOHEHTa. Pacuer
AKTHUBHOCTEH M PaBHOBECHBIX KOHIIEHTpAIMK KOMIIOHEHTOB. bydepHbie cucTeMsl.

KucnorHo-ocHoBHOE paBHOBecHe. BimsHue cBoiicTB pacTBopuTenel; nx kinaccudukanus. KoHcTaHTHI
KHCJIIOTHOCTH M OCHOBHOCTH. BydepHbie pacTBOpBI.

KommnekcoobpazoBanue. THIBI KOMITIEKCHBIX COCIMHEHUH, HCIIONB3yeMBIX B XHMHUECKOM aHAJHU3E.
CryneHuaroe KoMmImieKcooOpazoBanue. KOHCTaHTBI yCTOHUMBOCTH. MeToApl pacyera KOHCTaHT
ycroitunBocTd. Kunernka peakiuii KOMIIIIEKCOOOpa30BaHusl.

OKuCITUTENHHO-BOCCTAHOBUTEIbHOE paBHOBeche. OOpaTHUMble M HEoOpaTUMbIE peakluu. YpaBHEHUE
Heprcra. Metonsl u3Mepenuss mnoreHiuanoB. KoHCTaHThI paBHOBecus. MeXaHHW3M OKHCIIHTENbHO-
BOCCTaHOBUTEIBHBIX peaxiuii. Karanutnyeckue, aBTOKAaTaJIUTHYECKHE, OKHUCIIUTENBHO-
BOCCTAaHOBUTEINBHBIEC PeakMU. [IpuMepbl aHaTUTHYECKOTO NCTIOIb30BAHMS.

[Iponeccer ocaxneHus-pacTBOpeHusl. PaBHOBecuss B cucteMe >KMIAKOCTh-TBephas ¢asza. KoHcTraHTb
PaBHOBECHS; PAacTBOPUMOCTb. MexaHH3M 00pa30BaHMS M CBOMCTBA KPUCTALIMYECKMX W aMOPQHBIX
ocaakoB. KommonnHeie cucteMsl. 3arpsi3HEHHS U yCIIOBHS MTOJTyY€HHUS YUCTHIX OCAIKOB.
I'paBumeTpryeckue Metonsl. CyHOIHOCTh, 3HaYEHHME, TOCTOMHCTBA M OTPaHMUYEHMs] T'PAaBUMETPUYECKUX
MeTonoB. TpeOoBaHus, NpenbsBIsAeMble K OcagkaM. BakHeilne HeopraHHYECKHEe W OpraHUYEcKHUe
OCaauTeN. AHATUTUYECKHE BECHI.

Turpumerpudeckne Metonsl. CymHOCTh M Kiaccupukanms. Buabl TuTpoBanus (mpsimoe, oOpartHoe,
KocBeHHO€). KpuBbie TuTpoBanus. Todka SKBUBaJICHTHOCTH, KOHEYHAs TOUYKA TUTPOBAHUS.
KucnotrHo-ocHOBHOE THTpOBaHHME B BOJHBIX cpenax. llepBuuHble CcTaHmapTHBIE pPacTBOpHL. KpuBbie
TUTPOBAHUS JIJIs1 OJHO- © MHOTOOCHOBHBIX CUCTeM. THAWKaTOpBI.

OKHCINTETBHO-BOCCTAHOBUTENIBHOE TUTpOBaHME. [lepBHYHBIE W BTOPWUYHBIE CTAHIAPTHBIE PACTBOPHI.
Kpussie turpoBanus. Muaukaropsl. llpeasapuTenbHoe OKHMCIEHHE M BOCCTAaHOBJIEHHE ONPENENIIEMBIX
coequHeHni. KpaTkast xapakTeprcTUKa pa3InIHbIX METOJIOB.

Kommnekconomerpudeckoe TurpoBanue. CyniHOCTh. Vcnonbp30BaHie aMHHOIIOIUKAPOOHOBBIX KUCIIOT B
KOMIUTEKCOHOMETpuH. BaxHeimme yHuUBepcaiabHbIC U CIICIU(UUECKHE METAUIOXPOMHBIC MHIMKATOPHL.
[IpakTHueckoe UCIoIb30BaHHE.

OcanurensHoe TuTpoBaHue. CymiHocTs. KpuBble THTpoBaHMA. MeTOAbsl MHAMKAIMM KOHEYHOM TOYKH
TUTpOBaHus. IHAUKATOPBHI.
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OnekTpoxuMuueckue  Merogsl.  OCHOBHBIE — NPOLECCHI,  MPOTEKAOIIME HA  JJEKTPoAax B
AIIEKTPOXUMHUUECKON sueiike. KuHeTnka 31eKTpoxuMuuecKux mpoueccoB. [lomspuzanuoHHas Kpupas.
Krnaccupukanns metonos. Kiaccudukarus >1ekTpo1oB 0 Ha3HAYCHUIO U IIPOTEKAHUIO PEaKIINH.
[TorenmomeTpusi. PaBHOBECHBIE IEKTPOXUMHUYECKHE CHUCTEMBI M MX XapakTepucTHkH. MoHomerpus:
BO3MOKHOCTH METOAa M OTpaHHYCHUS. THIBI MOHCENCKTHBHBIX SJIEKTPOAOB M HMX XapaKTEPUCTHUKH.
[loreHnmomeTpryeckoe TUTPOBAHHUE C HEMOISPU3OBAHHBIMU U TIOIAPHU30BAHHBIMU DIIEKTPOJAMH.
Kynonomerpusi.  Ilpsmast  moTeHmmocTaTtHMdeckas ¥ TaJbBaHOCTaTHYECKas  KyJIOHOMETpHSI.
KynoHnomerprnieckoe TUTPOBAHHUE, €70 BO3MOKHOCTH U IIPEUMYILECTBA.

BonbsrammepomeTpust.  XapakTepHCTHKHA — BOJBTAMIIEPOTPAaMM, HCIIONB3yeMble JUIS HM3YyYCHUS U
ONIpEleNeHNsT  OPraHMYEeCKUX W  HEOPraHWYeCKWX  coenuHeHWd. IlpsiMble ©  KOCBEHHBIE
BOJITAMIIEPOMETPUYECKHE METOIbl. BO3MOKHOCTH 1 OrpaHUYeHHUs] METOJIOB.

Konnykromerpus. Ilpsmas HM3KOYAacTOTHas KOHAYKTOMETPHS M KOHAYKTOMETPHYECKOE THTPOBAHHE.
Hcnonb3oBaHne KOHAYKTOMETPUUYECKUX AATIYMKOB B XpoMaTorpaduu U APYruX METOAax aHAIN3a.
MeToasl aTOMHOW ONTHYECKOM CIEKTPOCKONUHM. ATOMHBIE CHEKTPBl SMHCCHH, TOIJOIIEHUS U
¢ryopecuennmn. PezonancHoe mormnomenue. CaMororioneHne, HOHU3auus. AHAIUTHYSCKUE JIMHHH.
3aBHCUMOCTD aHATUTHYECKOTO CUTHAJIA OT KOHIICHTPAIHH.

ATOMHO-3MHUCCHOHHAsI CHEKTpocKonusa. BozOyxkIeHue mpod B TUIAMEHH, B IYyrOBOM H HCKPOBOM
paspanax. MHAYKTHBHO cBsi3aHHas mmia3ma. Peructpaunust crnektpa. Unentudukanus u omnpeaencHue
3JIEMEHTOB 1O SMHCCHOHHBIM CIieKTpaM. Pu3ndyeckue ¥ XUMHUYECKHe IMOMeXd. BHyTpeHHHH cTaHmapr.
[Ipumepsl UCIOIB30BaHMSL.

AToMHO-abcopOumonHast criektpoMeTpus. CymHocTh Metoaa. Mctounwku wusnydeHws. IlnameHHas
aToMu3anys. XapaKTepUCTHKH IUIaMEH W HX BBIOOp. ODIJIEKTpOTepMUYecKass aTOMH3alus. THIIbI
ANMEKTPOTEPMUIECKUX aTOMH3aTOpoB. CrocoObl MOATOTOBKM mpoObl. [lomexm: XuMHUeckHe U
¢dmunyeckue. Koppekuns momex. YyBCTBUTENIBHOCTE M M30MPATEIbHOCT. [IprMepBl HCIOIB30BaHUSL.
AToMHO-(uyopectieHTHast criektpockonus. [Ipuanun merona. CrocoObl Bo30yxaeHus aromoB (YO
W3Iy4eHHue, Ja3ep). B3anMHOe BIUSHHME JIIEMEHTOB M YCTpaHEHHE O5TUX BIHsHUU. [IpakTmyeckoe
MPUMEHEHHE.

MeToapl  MOJIEKYJISIPHOH  ONTHYECKOH CIEKTPOCKONUH. MOJIEKYISApHBIE CHEKTPBl  MOTJIONMICHUS,
ucryckanus. OCHOBHbBIE 3aKOHBI CBETOIOIVIONICHUS U HCIycKaHus. Paccesnue cera. Ilomspusanus u
OIITHYECKAs aKTUBHOCTH. CrIoCOOBI M3MEPEHHS aHATTMTHYECKOTO CUTHAIIA.

CnextpodoTtomerpust. CriocoObl OmnpeeNieHns] KOHIISHTPAUN BEIIeCTB. AHATNU3 MHOTOKOMIIOHEHTHBIX
cucreM. CIEeKTpOCKONHUsI OTpakeHHs. JIOCTOMHCTBA W OTpaHMYeHUs] METOJIOB. [IpakTmyeckoe
PUMEHEHHE.

JlromuHectieHTHBIE MeToApl. Buapl momuHecneHmud. OCHOBHBIE 3aKOHOMEPHOCTH MOJICKYIISIPHOU
JFOMUHECHEeHIMN. KauecTBeHHBIH M KOJTMYECTBCHHBIN aHAJIH3.

Xpomarorpaduueckue Metoibl. Kiaccupukanust xpoMaTorpaguueckux METOIOB.

l'azoBas xpomarorpadusi. TpeboBaHHS K Ta3aM-HOCHTENSIM M ajacopOeHTaM. [IpuMepsl MCIONB3yeMbIX
aIcopOeHTOB. XMMHYECKOe M aicOpOIMOHHOE MOAU(HUIIMPOBaHNE TOBEPXHOCTH ajcopOeHTa. BnusHue
TeMIIepaTypsl Ha yIepKUBaHUe U pazaencHue. [IpuMepsl mpuMeHeHusl.

l'azo-xunkoctHass xpomatorpadusa. [lpunmun wmeroma. OOBeKTH HccneoBaHHA. TpeOoBaHHMA K
HOCHUTEJSIM M HETIOABIKHBIM XHUJIKUM (a3aM. BiusHre nprupoabl )Kuakoi (a3l 1 pa3aenseMbIX BEIECTB
Ha 3G ()EKTUBHOCTH pa3eIcHUs.

XKunkoctHas xpomarorpadus. BeicokodadhdexTuBHas xxugakoctHas xpoMatorpadus CymHOCTh METOJA.
TpeOoBanuss Kk ajcopOeHTaM H TOJBWXHOHN (ase. BrusHMe mnpupoibpl W cocTaBa 3IIOCHTa Ha
3¢ GEeKTUBHOCTh pa3aenieHusl. Pa3HOBUIHOCTH METOJa B 3aBUCHMOCTU OT MOJSPHOCTH HEMOABHXHOMN
¢da3pl:  HOpMabHO-(Da30BBI U 0OpaleHHO-(a30BbIi  BapuaHThl. BBIOOp yCIOBUH pa3jeiieHus.
Herexropsl. IIpuMeHeHne U1l aHANIM3a CIOKHBIX CMECEH.

HonoobmenHnast xpomarorpagusi. Heoprannueckue M opraHMYecKre MOHOOOMEHHHMKH M HMX CBOWCTBA.
Kommnekcoobpasyromue noHooOMeHHHKH. KHHETHKa M CEeNeKTMBHOCTh HMOHHOTO oOMeHa. BnusiHne
MPUPOABI M COCTaBa AITIOEHTA HA CENIEKTUBHOCTD pasaesieHus BemecTs. [Ipumepsl npuMeHeHus..

5.3.2. JIutepatypa AJsl NOATOTOBKH

OCHOBBI AQHAJIUTUYECKOH XHMHUW: YYEOHUK JUIS JJIsS CTYJCHTOB XHUM. HampaBICHUS H XUM.
cnenuansHocTeit By30B: [B 2 T.] T.1 / [T. A. Boasmosa u ap.]; mox pexa. 0. A. 3onorora. — 4-¢ u3n.,
riepepad. u mpom. — M.: Axanemus, 2010. — 384 c.
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10.
11.
12.
13.
14.

15.

16.

BacwibeB B.I1. Ananutuueckas XUMus: y4eO. Ui CTYyICHTOB BY30B, OOYYarOIIUXCS IO XHUM.-TEXHOI.
CrienaibHOCTAM: [B 2 KH.]. 7-¢ m3a. KH. 1. TurpumeTpuyueckre u rpaBUMETPUUSCKUA METOABI aHAIH3a. —
M.: ipoda, 2009. — 368 c.

Bepumnun B.U. Ananutndeckas xumus: yueOHUK ajst By3oB / B.M. Bepmumnun, U.B. Bnacosa, N.A.
Huxudoposa. — M.: Akanemus, 2011. — 442 c.

Kpuctnan, I'spu. AHanutndeckas xumus: [y4ue0. mocobue s By3oB]: B 2 T. T. 1 / I'. Kpuctnan. — M.:
BMHOM. Jlabopatopus 3nanuii, 2009. — 2009. — 623 c.

AHanuTudeckas XUMHs U QU3UKO-XUMHUeCKrue Metoabl ananmu3a / Ilog pen. A.A. WMmenko: B 2 T. — M.:
Axanemus, 2010.

D.A. Anekcanaposa, H.I'. 'alinykoBa. AHanmuTHIeCKass XUMHSL. TeOopeTHIecKrue OCHOBBI U JIAOOPATOPHEII
npakTukyMm. B 2-x kaurax. Ku. 1. Xumudeckue meronsl ananmza. Usn.: KomocC. Cepust: YueOHUKU U
y4eOHbIe TOCOOHS IS CTYACHTOB BRICIINX yueOHbIX 3aBenennid. 2011 .

Xapuronos 10.51. Arammrideckas xumus. T.1. M.: Beicm. mik. 2003.

Otro M. CoBpemeHHbIe MeTO bl aHauTHUecKor xumur. T.1. M.: Texunocdepa, 2003.

Hpyros 10.C., Pomun A.A. [N'azoxpomarorpaguueckuii aHajau3 3arpsS3HEHHOTO BO3IyXa: MPAKTHYECKOS
pykxoBozctBo - M.: BUHOM. JlaGopaTopus 3Hanni, 2015.

Bynnukos I'. K., Eptiormn I'. A., Maiictpenko B. H. MoagudunupoBanHbie 3JIEKTPOIBI IS
BOJITAMIIEPOMETPHHU B XUMHH, OHoioruu u Meaunune - M.: BUHOM. Jlabopatopwus 3nanuii, 2013.
Bexkep 1O. Crekrpockomus. Cepusi: Mup xumuu. M.: PULL "Texnocdepa", 2009, - 528 c.

I'eiiposckwmii S., Kyra S1. OcHoBEI nomsiporpadum - M.: U3natensctBo "MUP", 1965.

AHanuTudeckas XUMHs U PU3UKO-XUMHUECKUe MeToabl ananmu3a / Ilog pen. A.A. Mmenko: B 2 T. — M.:
Axamemust, 2010.

l'aneeB A. A., lomymoB C.E., [lymemmeB A. A. u ap. AToMHO-aGCOpOIIMOHHBIA aHANM3. Y4eOHOe
nocobue mrst BI1O. M.: JIans. 2011. — 304 c.

Heuunopenko A.Il. ®dusnuko-xuMudeckue (MHCTPYMEHTAJIbHBIE) METO/IbI aHAIN3a. DJIEKTPOXUMHUUECKHE
Metonel. [loTeHoMeTprs 1 KOHAYKTOMETpHs. Yu.-metof. mocodue mns BIIO. Tlox pea. Kupmmiosa
B.B. CII6.: HUY HUTMO (Cankr-IletepOyprckuii HallMOHAJIbHBIN HCCIIEIOBATENBCKUNA YHUBEPCUTET
WH(POPMALMOHHBIX TEXHOJIOTHUH, MEXaHUKH U onThkH). 2013 1. — 34 c.

BacunseBa B.U., CtognoBa O.®. n gp. CrnexkrpanbHble METOAB! aHaN3a. [IpakTHueckoe pykoBOJCTBO.
VYu. mocobue mist BI1O nox pen. CenemeneBa B.®. u ap. M.: Jlanb. 2014. — 416 ¢

5.4. Ilpouecchl U anNapaTbl XUMUYECKOI TeXHOJIOTHH

5.4.1. OcHoBHBIE pa3ae/bl H TeMbI

I'mppomexanuueckue mpoueccsl U anmapartel M3menbuenue TBEpAbIX MaTepuasioB. DU3HKO-XUMHYECKUE
OCHOBBI 3MeNbueHUs. Pacxon sneprun. Kpynuoe npotiienue. Cpentee npoodienue. Menkoe apodieHue.
JpoOunku i KPYIHOTO, CPEJAHEr0 M MeNKoro apobieHus. ToHkoe wu3aMenbueHue. CBEPXTOHKOE
n3MenbueHne. MenpHuibl. Kitaccudukanus u COpTUPOBKA MaTepHAIIOB.

I'poxouenmne. ['mapaBnuveckas knaccudukanmss W BO3MymIHas cenapanusa. CMeIIeHHe TBEPAbIX
MaTtepuaioB. PazneneHue HEOMHOPOIHBIX cucTeM. Kitaccudukanus HEOTHOPOJHBIX CHUCTEM U WX
xapakTteprictuka. OCHOBHBIE CIIOCOOBI pasfielieHHss W WX OJKOJIOTHYecKoe 3HadeHue. KoHCTpyKimnu
anmnapaToB IS pa3AeleHIs Ta30BbIX HEOTHOPOIHBIX CHCTEM TI0J] IEHCTBUEM CHIIBI TSKECTH.

Pa3znenenne Ta30BBIX HEOJHOPOIHBIX CHUCTEM IIOJ JCWCTBUEM HHEPIIMOHHBIX M IEHTPOOEKHBIX CHIL
LenTpobOexHbIe MBUICYIOBUTENN — IUKIOHBL. Bpems ocaxkaeHus yactuil B IUKiIoHe. [lyTn yBenmuueHus
3¢ (hekTUBHOCTH PabOTHI IUKIOHOB

CkpyOOepbl: MPUHILIKIT PadOThl, KOHCTPYKTUBHBIE OCOOEHHOCTH, 001aCTh MPUMEHEHHS, JTOCTOMHCTBA U
HepocTaTku. DuinbrpoBanre ra3oB. KoHCTpyKIMU QWIBTPOB: NMPUHIKI PadOTHI, 00JIACTh PUMECHEHHUS,
JIOCTOMHCTBA U HEJIOCTATKH.

Paznenenve uaKux HEOJHOPOMHBIX crcTeM. OCOOEHHOCTH M 3aKOHOMEPHOCTH TPOIIECCa OTCTAWBAHMSL.
KouncTpykiuu oTcTodHUKOB. [IpuHIun padoThl, KOHCTPYKTUBHBIE OCOOCHHOCTH, 00JIACTH IPUMCEHEHHS,
CpaBHUTCJIbHAA XapaKTCPHUCTHUKaA.

OunbTpoBaHUE KUJAKUX HEOAHOPOAHBIX CcHCTeM. Teopus ¢uibTpoBaHus. OmNpeneneHne CKOPOCTH
(UIBTPOBAHUS U TOMIIUHBI Ocanka. KOHCTpyKIy GUIBTPOB: MPUHIUIIBI PA0OTHI, 00JaCTH IPUMEHEHUS,
CPaBHHTENIbHAS XapaKTEPUCTHUKA.

HentpudyrupoBanue xUAKMX HEOTHOPOAHBIX cucTeM. dakrop pasaenceHus. KoHCTpYKIMU EHTPUPYT.
[IpunaInn MX paboThl, KOHCTPYKTHUBHBIC OCOOCHHOCTH, TOCTOMHCTBA U HeAOCTAaTKH. CBEPXIIEHTPU(YTH.
Temmo- mMaccooOMeHHBIE TpOIleCCHl WM ammapaThl HarpeBanue, oxjakjaeHue, KoHaeHcarws. OOmue
CBEJICHHUS U OCHOBHBIC MIOHATHSI TCOPUU TEIIIOOOMEHa.
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MexaHu3MbI iepeayun Tera. Jpmkymmas cuia npouecca. [lepeaada Temnmna TemionpoBOJHOCTHIO.
[lepenaua Terum KoHBekUWed. MexXaHM3M €CTECTBEHHOW W NPUHYAUTENFHOW KOHBEKLIMH. 3aKOH
Herotona. Kpurepuu temnoBoro momodwusi..

OCHOBHOE ypaBHEHHE TeIuIonepeiadn. TepMUIecKoe COPOTUBIICHUE TEILIoNepeaye.

TermmooOMeH M3My4eHHEM MeEXIy TBepAbIMH Temamu. OCOOEHHOCTH H3My4eHus ra3oB. CoBmecTHas
nepesiaya Teria KOHBEKIMeH U U3TydCHHEM.

TermmooOmennsie anmapatsl. [IpuHIATIEI pabOTHI, KOHCTPYKTUBHBIE OCOOCHHOCTH, BHIOOp HAIPaBIICHUS
JBIDKEHUS CpeJl, JOCTOMHCTBA W HepocTaTku. CpaBHHUTENBHAS XapaKTepUCTHUKA TEII00OMEHHUKOB.
Temnooraaya OT KOHASHCHUPYIOIIEro nmapa. MexaHu3M Iepeiadyn TeIia OT KOHASHCHPYIOLIETocs mapa.
KanenbHast ¥ TIICHOYHAs! KOHICHCAIINS.

Anmapartsel Juis Harpesa mapom. [loTepu Teruia 1 TeroBas N30SIy, BUbI TEMI0BON U30ISIIHH.
BrimapuBanue. [loBepXHOCTHOE HcHapeHHe W KuneHue. Temmeparypa KUIIEHUS pacTBOpa. YINPYrocTh
mapa Haj pacTBopoM. 3akoH Payns.. KOHCTpyKIMM BBIApHBIX amnmapartoB. [IpuHIUN pPaOOTHL
MHOrOKOpPILyCHBIE BBIIAPHBIE YCTAaHOBKHU.

OcHoBHBIE BUABI TpoIieccoB Maccornepeaayn. OCHOBBI Maccolepe/jaud B CHCTEMAax ra3 — KHIKOCTh U
JKUJKOCTh — JKHIKOCTh. JIBrokymias cuia mporecca. MonekynsapHas auddys3us. TypOyneHTHas
mud¢ys3us. KonBektuBHbIN MaccooOMeH. OCHOBHOE ypaBHEHHE MacCOTepeIadm.

Abcopouus. OO0Iume cBeieHus 0 mpolecce abcopOumu u o0nacTu ee npuMeHeHus. 3akoH ['eHpu. 3akoH
Paymns.

Koncrpykuuu abcopbepoB. [lpuHummer paboTel. JlocToMHCTBa M HenoCTaTkd. [ MapoanHaMUYecKue
PSXKHMMBI B HACaJ0YHBIX U 0apOoTaKHBIX abcopOepax. batapes abcopOepos.

Cymka. OOmue cBeIeHHs O Mpolecce CYHIKM W 00NacTH MPaKTHYECKOro mnpuMeHeHus. OCHOBHBIC
nmapamMeTpbl BIKHOTO BO3AyXa. TeopHs «MOKpOro» TtepMoMmerpa. MexaHu3M Tpolecca CYIIKH.
dakTophl, BIMSIONME HAa CKOPOCTh Cymikd. [ToreHmman cymku. OOIIuMe BOMPOCHI PEXKHMA CYIIKH.
Koncrpykuuu cymmnok. [Ipuanunst pabotel. CpaBHUTENBHAS XapaKTEPUCTHKA CyIIMIOK. CriennaibHble
BHUJIbI CYIIKH.

IMeperonka u pextudukanuu. [Ipocras neperonka. [Tepronuieckas U HenpepbIBHAS PEeKTHHUKAIHUSL.
XKunkoctHas skcrpakuusa. Kunerrka skctpakimu. KoOHCTPYKIIUHE SKCTPAKTOPOB.

Kpucrannuzanus. Metoas! kpucramnu3anui. Knnetrnka nporecca. KOHCTpYKIMH KPUCTAIUTM3aTOPOB.

5.4.2. JIutepatypa Ajs NOATOTOBKHU

Kacatkua A.I'. OcHOBHBIE TpoOIlECCHl M anmapaTbl XUMHUYECKOW TexHonoruu: yued.ms By3oB / A.l.
Kacatkumn. - U3n. 15-¢, crep.nepeneu. ¢ 9-ro uza. 1973 r. - MockBa: AnssiHe, 2009. 750 c.

Ourens B.O. I'mapaBnuka, ruIponHEBMONPHUBOA M THAPONHEBMOABTOMaTHKa: yueO.mocodue / B.1O.
Ourens ; Hayd. pen. B.A. Jopomenko ; Ypanr roc. TexH. yH-T uM. niepBoro I[Ipesunenta Poccuu b.H.
Enpruna. - Exkarepun0ypr: YI'TY-VIIN, 2009. - 256 c.

Uyraes P.P. ['mapaBnuka (TeXxHHYeCKass MEXaHHUKA XHIKOCTH): y4eO.mis By30B / P.P. Uyraes. - 5-e u3f.,
penp. - MockBa: BACTET, 2008. - 672 c.

repennmuxt H.B. 'mapaBnuka: y4e0.uid CTy/IEHTOB BY30B, OOYYAIONINXCS MO HAMPABICHUSAM IMOIATOT.
JUIJIOMUP. CIELUATUCTOB B 00JI. TEXHUKH M TEXHOJIOTHH, CEIbCKOT0 U phIO. Xx03-Ba / J|.B. IlITepennuxr.
- 3-e u3n., nepepad. u gom. - M.: KostocC, 2005. - 656 c.

[etinak A.A. 'uapasnuka v rHIpPOITHEBMONPUBOI: yueo. mocodue Y. 1: OCHOBBI MEXaHHUKH KUIKOCTH U
raza / A. A. llleiinak ;Mock. roc. uHAYCTp. YH-T, MH-T nuctanu. oOpa3oBaHus. - 3-¢ U31., cTep. - M.:
MI'MY, 2004 (2005). - 192 c.

KyaunoB B.A. I'mapasnuka: yde6.mocobue Ui CTYACHTOB BY30B, OOYYArOIIMXCS 1O HAIPaBJICHUSM
MOJroT. (CHeNHUANbHOCTIM) B 00J1. TeXHUKH U TexHojoruu / B.A. Kynunos, 9.M. Kapramos. - Mocksa:
Bricmias mkomna, 2006, 2007. - 175 c.

5.5. CTpyKTYpa OMOTEXHOJI0THYeCKMX NPOU3BOJICTB

5.5.1. OcHOBHbBIE pa3esbl U TeMbI:

YpoBHu opraHuzanuu kuBod wMarepur. OOBEKTHI W METOIbl OHOTEXHOJIOTUH. bBHOOOBEKTHI-
MUKpPOOpPTaHU3MBL.  DYKapHOTHI  (TMpocTellime, IUICCHEBBIE TPUOBI,  Jpoxoku). [IpokapuoTs
(axTHHOMUIIETHI, dJyOakTepuw). Bupycst u Oakrepuodarn. OCHOBHBIE TPYIIBI TOTyYaeMbIX
OMOJIOTUYECKU aKTUBHBIX COCMHCHUH.

Bro00BeKTH PacTUTENEHOTO IPOUCXOXKACHHSA. JJuKopacTyIye U IIaHTallMOHHBIE pacTeHus. Bomopociu.
Kynbrypbl pactutenbHbIX TkaHel. OCHOBHBIC TPYIIITHI ITOJTy4aeMbIX OMOJIOTHYECKH aKTUBHBIX BEIIECTB.
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Broo0BeKThl KUBOTHOTO NMpOUCXOXKACHUA. YenmoBek Kak AOHOP. YenoBeK Kak OOBEKT MMMYHHW3ALHH.
KynpTypbl TkaHell demoBeka H Jpyrux MieKonuTaromux. OCHOBHBIE TPYMIBl  MOTYyYaeMbIX
OMOJIOTUYECKH aKTUBHBIX BEIIIECTB.

Bbroo0BeKTHI-MaKpOMOJIEKYITH ¢ PepPMEHTATUBHON aKTHBHOCTHIO. [[pOMBIIIUTEHHBIE OMOKATAIH3aTOPHI Ha
OCHOBE WHAWBHIyalbHBIX (EepMEHTOB W  MYyIbTH(PEPMEHTHBIX KOMIUIEKCOB. bHOKOHBepcus
(buoTpanchopmarius).

Ousnueckne  (aKTOphl, OJarompusATHBIC IS pOCTa MHKPOOPTaHW3MOB. BosneiictBue Ha
MHUKPOOPTaHU3MBI TIOBPEXKIAIOMMX (PAKTOPOB: BBICOKOW TEMIIEPATYypPhl, W3IYUCHHS, XUMHUYECKHUX
BemiecTB. [[puMeHeHue Ha IpaKTHKeE.

AcenThKa W acenTHYHbIC YCIOBHUS, OCHOBHOE Ha3HaueHue. JlesuHpeKnus ¢ aHTUCENTHKA:
NPOMBIIIIICHHas] 1 MeAuIUHCKas. OCHOBHBIE IPYMITI XUMUYECKHX BEILECTB, UCTIONB3YIOMINXCS IS STHX
ueneii. Konceppanus. Crepunuzanusi, BUABI CTEPUIN3AINNA 1 00BEKTHI CTEPUIIN3ALNH B Ta00paTOpHU U
Ha TIPOU3BO/ICTBE.

Crepuun3zanus (epMEeHTAIMOHHOTO 000y IOBaHMUS.

CxeMa TOCIIEIOBATEIbHO Pea3yeMbIX CTaIUil MPeBpalleHUs] UCXOAHOTO CHIPbsl B IENEBOW MPOIYKT.
[MoaroroBuTeNbHBIE U OCHOBHBIE ONEpaii OMOTEXHOJIOTHYECKOTO Mpoliecca

MHOT03TanHOCTh MOATOTOBKH MMOCEBHOTO Marepuaina. MHokymsTopel. KuHeTnueckne KpuBbIE pocTa M
pa3BuTHs OHMOOOBEKTOB B  3aKpBITBIX cUcTeMaX. CBs3b CKOPOCTH HU3MEHEHHSI KOJHWYECTBA
MHUKPOOPTaHU3MOB B AKCIMOHEHIIMANBHOHN (haze pocTa ¢ KOHIEHTpAIMEeH KIETOK B CHCTEME. Y CIOBUS U
METOJIBI XpPaHEHHS KYJIBTYP.

[TuratensHBIE Cpebl: KIacCU(PUKALINSI, OCHOBHOE ChIPhE, KOMIIOHOBKA, TOJTOTOBKA M CTEPIITU3AIIHS.
OuncTka ¥ CTepuiIM3alysi TEXHOJOTHYECKOro Bo3myxa. (Cxema TMOArOTOBKM TMOTOKAa BO3AyXa,
nogaBaemMoro B ¢epmenrtatop. llpeaBapurtenbHas —ouncTtka. Crepunmsyromas — QuUibTpanus.
OddexTHBHOCTH pabOTH U KOHCTPYKIIMOHHBIE OCOOEHHOCTH (PIIIETPOB.

Kputepuun mombopa QepmeHTEpOoB NpH peamu3aniil KOHKPETHBIX Iieneil. [lpuHrumel opranmzanuu
MaTepUaNbHBIX TOTOKOB: IMEPHUOINYECKUN, MOIYIMEePHOANIECKUH, OTHEMHO-I0JMBHON, HETPEPHIBHBIML.
I'myOuHHas ¥ IOBEPXHOCTHASI )epMEHTAIIHS.

TpeboBanus K (epMEeHTAMOHHOMY TMpOIleccy TPW HCTIONB30BAHUH PEKOMOMHAHTHBIX MITAMMOB,
00pa3ylomux 9y>KepoHbIe A1l OH000BHEKTa IeTIeBbIE TPOTYKTHI.

Brigenenue, KOHIEHTPUPOBAHHE W OYHCTKA OWOTEXHOJOTHMYECKHMX TMPOAYKTOB. CenumeHTanus
omomaccel.. llenTtpudyrupoBanne. @unprpoBanme. llpeaBaputenbHas o00pabOTKa KyJNbTypalbHON
JKUJIKOCTU it Oosiee TONHOro paszaencHus ¢a3. KucnorHas xoarymsius. TeruioBas KoaryJsius.
BHeceHune 31eKTpoauTOoB.

MeTonpl U3BIIEYCHHS BHYTPUKIETOUYHBIX NPOIYKTOB. PaspylieHne KIIETOYHOW CTEHKH OMOOOBEKTOB U
9KCTParupOBaHKE [EIEBBIX TPOAYKTOB.

CopbunonHas, ntoHooOMeHHas U adpunHas xpomarorpadus. MemOpanHas TexHonorus. Cyika.

5.5.2 JlutepaTtypa 1Jisi HOATOTOBKH

Pesun B.B. OOmas 6uorexnonorus: yueOnuk amns By3os / B.B. Pesun, H.A. Ateiksan, B.H. Boasikos u
ap. — Capanck: M3a-Bo Mopuaosckoro yauBepcutera, 2015. — 603 ¢. uau Pesun B.B. Beeaenue B
OMOTEXHOJIOTHIO: OT MPOOMpPKHM 10 OuopeakTopa: yued. mocobue / B.B. PeBun, .A. Kagumainues,
H.A. Atbixsn. — Capanck: M3n-Bo Mopaosckoro yausepeutera, 2006. — 256 c.

lImun, P. HarnsaHas OMOTEXHONIOIHMS M TeHETHUECKass HHKeHepus: cpaBounuk / P. llIMuz; nep. ¢ Hem.
A.A. Bunorpamnosoii, A.A. Cuntomuna; mox pen. T.I1. Mocomosoii, A.A. CurrormmHa. — M.: BUHOM.
JlaGoparopus 3Hanui, 2014. — 325 c. umu 2015, — 327 c.

OcHOBBI OMOTEXHOJIOTHH: yued. mocoOue s Beicir men. yd4e0. 3aeemenuit / T.A. Eroposa,
C.M. Knynosa, E.A. XuByxuna. — M.: «Akagemus», 2003. — 208 c¢. uzu 2006. — 208 c. wru 2008. —
207 c. unu 2010. — 256 c.

Opexos C.H. Buorexnonorus: y4e6. mocodue s crya. Beici. y4e0. 3aBeaenuit / C.H. Opexos, V..
Yakainesa; ox pen. A.B. Katiuuckoro. — M.: «Akanemusi», 2014, — 282 c.

Cazpikne }0.0. buotexnonorus: yued. mocobue mis crynd. Beicil. yued. 3aBenenuit / FO.O. CasbikuH,
C.H. Opexos, N.W. Yakanesa; ox pea. A.B. Karnunckoro. — M.: «Akanemus», 2006. — 256 c¢. uau 2008.
— 256 c.

OpexoB C.H. ®apmaneBTryeckas OMOTEXHOJOTHA: yued. mocobue Uil CTyAEHTOB YUYpPEXKICHHH BBICII.
mpod. o0p. / C.H. Opexos u np.; nox pen. B.A. beikora, A.B. Katinunckoro. — M.: 'DOTAP-Meaua,
2013. - 384 c.
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10.

11.
12.

Opexor C.H. ®apmarieBTrueckas OHOTEXHOJOTHSA. PyKOBOACTBO K MPAKTHUSCKMM 3aHITHUAM: yueOHOE
mocobue / C.H. OpexoB u ap.; mox pea. A.B. Katimuuckoro. — M.: I'D0OTAP-Meaua, 2009. — 376 ¢. wiu
M.: I'D0TAP-Menua, 2015. — 432 c.

Buorexnonorus: yueonuk / 1.B. Tuxonos, E.A. Py6an, T.H. I'psisaeBa u np.; mox pexa. akag. PACXH
E.C. Boponuna. — CII6.: THOP/, 2005. — 792 ¢. uau 2008. — 704 c.

3arockuna H.B. buotexHomorusi: Teopus m mpaktuka: YueO mocobme ans By3oB / H.B. 3arockuna,
JI.B. Hazapenxko, E.A. Kanamnukosa, E.A. XXusyxuna; nmox pen. H.B. 3arockunoii, JI.B. Hazapenko. —
M: UsnarenscrBo Onnkc, 2009. — 496 c.

Ksecutanze I'.11. BBeaenue B 6notexnonoruto / I'.1. Kecuranze, A.M. be3boponos. — M.: Hayka, 2002.
—284c.

Buprokos B.B. OcHoBbI mpoMeiiiieaHo# ouorexHosioruu / B.B. buprokos. — M.: Konoc C, 2004. — 296 c.
laneiakua B.A. OcHOBBEI (papmarieBTHUSCKON MuKpoOuosoruu: YueOHoe mocoboue / B.A. 'anbiHkuH,
H.A. 3aukuna, B.W. Koueposen, T.C. [lorexuna, H.JI. Bynstsan. — CII6.: «[Ipocnekt Haykm», 2008. —
304 c.

5.6. OcCHOBBI O0MOXHMHH U MOJIEKYJISAPHOI 0M0/10THH

5.6.1. OcHoBHBIE pa3iesibl U TeMbI

benkn m wx ¢QyHKuMU. DneMeHTapHBIA cocTaB OenkoB. MeTOoAbl BBIIEICHAS W OYUCTKH OEIKOB.
AMHMHOKHUCIIOTHBI cocTaB OenkoB. Kiaccudukauus aMHHOKHCIOT, 3aMEHMMBIE M HE3aMEHUMBIE
AMUHOKHCIIOTBI; CTEPEOM30MEPHS] aMUHOKHUCIIOT. PU3UKO-XMMHUYECKHE CBOWCTBA aMUHOKHUCIIOT.

YpoBHU CTPYKTYpHOI opranm3anuu 0enxoB. CTpyKTypHas opranuzaius Oenkos. [lepBuuHast cTpykTypa
OenkoB. Bropuunas cTpykTypa O€NKOB: a-CIMpajb, €€ OCHOBHBIC XapaKTEPUCTHKH, [-CTPYKTypa,
[-n3rub. Ponp BOMOpOMHBIX CBs3ei B (hOPMHUPOBAaHWH BTOPUYHOM CTPYKTYpHL. TpeTWdHasl CTPyKTypa
OenkoB. TUTBI HEKOBAJICHTHBIX CBS3EH, CTAOMIIM3UPYIOIIUX TPETUUHYIO CTPYKTYpy. Ponb S-S-moctukos
B (OpPMHUpPOBaHWMH TPETUYHOW CTPYKTYpHl HEKOTOPBIX OenkoB. YeTBepTHUHas CTPYKTypa OEJIKOB.
KommuectBo m Tumel cyObenunui. B3aumoneiicTBusi Mexay CcyObeAMHUIAMH, CTaOWIM3HPYIOLINE
YEeTBEPTUUHYIO CTPYKTYpY. OYHKIMOHATFHOE 3HAYCHNE YETBEPTHYHON CTPYKTYPBI OEITKOB.
OU3NKO-XUMHUIECKUE CBOMCTBA OenkoB. MoHW3anus, ruaparamnus, pacTBOPUMOCTb, OCMOTHYECKUE H
OHKOTHYECKHE CBOICTBA, ONITHYECKHE CBOMCTBA. MONeKysipHas Macca U pa3Mepsl MOJIEKYJI.
Knaccuduxamms 6enxos. [IpocTsie u cioxHbIe OEIKH.

XuMHUYecKre U OHMOIOTHYeCKUe CBOWCTBA aMUHOKUCIIOT M O€JIKOB. MeTOIbl CO31aHusI IENTHIHON CBS3H.
Posnb 3aIIMTHBIX TPyNI B CHHTE3€ MENTHIOB U OEJIKOB.

@DepMeHTBI: CTPOEHHE, CBOWCTBA, MeXaHM3M JeicTBUs. OcoOeHHOCTH (epMEHTATHBHOIO KaTalu3a.
VYpoBHM CTPYKTYpHOH OpraHu3aniu (epMeHTOB.

Kodaxropel: kodepmeHTBI, mpocTeTHdYecKWe TPYNIbl, HOHBI MeTauioB. Poillb BHUTAMHUHOB B
(YHKIMOHUPOBaHUM (EepMEHTOB. AKTHBHbIE M aJUIOCTEPUYECKHE UEHTPHI, HMX XapaKTepPUCTHUKA.
Knaccudukarms ¢pepmeHTOB.

Burtamuner: Ouonorundeckas ponb, kiaccudukaunus. BoropacTBopumble BUTaMHUHBL JKupopacTBOpUMBIE
BUTAMUHBI.

VYrneBozapl: Ouonormyeckas poib, KiaccupuKanus W HOMEHKIaTypa. MoHocaxapupl (ajabJeruibl u
keToHbl). CTepeon3oMepusi MOHOCAXapHIOB: SHAHTHOMEPHI, AuacTepeoMepsl, snuMepbl. OOpa3oBaHue
MUKITHYECKHX (OpPM  MOHOCaxapuaoB: (ypaHO3HBIH W TUPAHO3HBIA IHKIBL. 0- H [S-AHOMEpHI
MOHOCaXapHI0B.

SBnenvie Myrtaportanuu. Kondpopmanuonuble ¢opMynsl MoHOocaxapuaoB. CTpykTypa, cBoicTBa U
pacmnpocTpaHeHHWe B IPHUPOJE OCHOBHBIX IIPEJICTABUTENCH MOHOCAaxapuaoB (TIIOK03a, (pyKTO3a,
MaHHO3a, rajlakTo3a, pu003a, pudyio3a, KCUio3a, KCHITyJjio3a, apaduHo3a u 1p.).

AMuHOCaxapa M HMX aleTHJbHbIE MPOM3BOAHBIC. YPOHOBBIE KHMCIOTHL. AJBIApOBBIE M allbJIOHOBBIC
kucinoTel. CaxapocnupTsl (albAWTH, TONMOJBI): PUOUT, COPOWT, MAHHUT, KCHWJIUT, MHOHWHO3MT.
N-aneTnnHelpaMUHOBAs KHCJIOTa U ee pou3BoaHble. DochopHbIe 3hUPBI MOHOCAXaPHIOB.
Omurocaxapuasl. OOpa3oBaHue TIWKO3WIHONH CBs3W. Pemyrmupyromuye W HEpeaylUpYIOIIHe
onurocaxapuisl. JluHeliHble W pa3BeTBICHHblE oaurocaxapuisl. CTpykTypa, cBoiicTBa H
pacmpocTpaHeHWe B NPHUPOAEC  OCHOBHBIX  AHMCaxapuioB  (caxapos3a, MajbTo3a, JIAKTO3a,
1es100103a,u30MalibTo3a, Tperaiosa). Tpu- u rerpacaxapuasl (paduHO3a, CTaXno3a).

INonucaxapune!l (rymkassl). 'oMo- u rerepomnonucaxapuipl. Pe3epBHble HoiMcCaxapuibl: CTPYKTYDa,
CBOHCTBa U Ouosiornueckasi posib. CTpyKTypHBIE nojrcaxapuisl.. [IpocTpaHcTBeHHas! CTPYyKTypa OJIMIO-
U TOJINCaXapuioB.
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OOmias xapakTepucTUka U kinaccuukanus TunuaoB. [IpocTeie, cioxHbIE, OMBUISIEMbIE 1 HEOMBLISIEMBIC
munuabl. JKUpHBIE KUCIIOTHI: HACHIIICHHBIC, MOHOCHOBBIC, MOJIMCHOBBIC, IUKINYECKUE, OKCUKUCIIOTHI
DUBUKO-XMMHUYECKUE CBONCTBA >XUPHBIX KUCIOT. Bocka. Tpualuiariviepossl: CTPOSHHE, CBOMCTBA,
OMOJIOTHYECKAS POJITb.

Crepounsl. Knaccudukamus cteponsioB. XOJIECTEPHH — BaXXHEUIINH 300CTEPHUH: CTPOCHHE, CBOMCTBA,
Ouonoruueckast poib. JKeauHble KUCIOTHI.

Crpoenne, cBOMCTBa, OMOJIIOTHYECKAs POJIb CIIOXKHBIX JIUIUAOB.

I'mukonunuapl: cTpoeHne, OM0IOru4ecKast poib.

buonormueckas pons Hykimeorunos. Kierounsie, BupycHbie (dharoeeie) JJHK n PHK. Xummueckwit
COCTaB HYKJICHHOBBIX KHUCIOT. IlypMHOBBIE M NHPUMHIMHOBBIE OCHOBaHMA: CTpPOEHHE, (PHU3MKO-
XUMUYECKUE CBOICTBA. YTIJIEBOAHBIA KOMIIOHEHT.

Hykneo3unpsl W HYKICOTHIBI: CTPOCHHWE W HOMEHKIATYpa, (DU3HKO-XMMHUYECKHUE CBOWUCTBA. AHTH- U
CUHKOH(OPMAaLIUKN HYKJICO3U0B M HYKJICOTHAOB. MUHOpHBIE KOMIOHEHTHI HYKJICMHOBBIX KHCIIOT.
[lepBuuHas CTPYKTYpa HYKICHHOBBIX KUCIOT. Dochomamdpupnas cBs3b. Hykneoruansiii coctas JJHK u
PHK. IIpaBuna 2. Yapradda. Bropuunas crpykrypa JHK. Tpernunas crpykrypa JHK.

Pernmukanus JIHK. Dtamner ounocunTesa JJHK.

buocunrte3 PHK. Dtamnbl TpaHCKpUIILIUK: HHALKAALKUS, SJIOHT AU U TEPMUHALUAL.

Tpancsmus (OunocuaTes Oenka). | 'eHeTHIecKnit KoJI: OCHOBHBIE XapaKTEPUCTHKH.

OOMeH BellecTB W DHEPTUU B JKHUBBIX cHUcTeMax. Karabommdeckwe, anabomudeckne, aMmpuOOIAIECKIe
nyTu. LleHTpanbHble U cienuanbHble METa00IMYECKHE Ty TH.

AHadpoOHOE paclielyieHne TIIOKO3bl. [JMKomu3. DHepreThuecKkuii OanaHc aHa’pOOHOTO TIHMKOJIN3A.
Perynsiuus rnvkonn3a Ha ypoBHE TeKCOKHMHA3bl, (ochodpyKTOKMHA3EI, THPYBaTKUHA3Bl. Pereneparus
HAJT", posib NaKkTaTAeruaporeHassl B 5TOM IIPOLIECCE.

AdpoOHBII KaTabomm3M yriaeBooB A’poOHBI MeTabonmm3M mHpyBaTa. MHUTOXOHAPHH: CTPYKTypa U
SHEepreTHYecKre GyHKIUH.

Lukn nMMOHHOW KHCIOTBI: OTHAENbHBIE pPEakUUM LHKJIA, UX TEPMOAMHAMUYECKHE XapaKTepUCTHKH.
CymMmapHoe ypaBHeHHe okucieHusi aueTwia-KoA B mukie Kpebca. Ponb nukia JTUMOHHON KHCIOTHI B
katabojau3Me yriieBojaoB. Amdubonnyeckoe 3HadeHue Iukina KpeOca. Perymsnus nukina KpeGca Ha
YPOBHE IUTPATCUHTA3bI, H30LUTPATIETUAPOTeHA3bI U (-KETOTTTyTapaTACI HAPOreHa3HOr0 KOMILJIEKCA.
[TenTozohocdarrsrii myTh (rekco3oMoHOGOCHATHBIN NIYHT).

I'mokoneorenes. Perynsamnus riarokoHeorenesa.

Kara®onu3Mm XUpPHBIX KHCIOT. AKTHBHUPOBAHME XUPHBIX KHCJIOT, poib B 3TOM mpouecce anmi-KoA-
cuHTeTa3bl. Tpancnopt aunn-KoA-Tpon3BOAHBIX KUPHBIX KUCIOT U3 IUTO30JI1 B MUTOXOHAPHUH, ydacTHe
KapHUTUHA. MeXaHu3M [-OKHCIICHUS! HACBHIIEHHBIX YKHPHBIX KHCIOT C YETHBIM YHCJIOM YTJIEPOIHBIX
aTOMOB.

BrocuHTe3 JKUPHBIX KUCIOT U TPHALMIITIIULEPOIIOB.

Buonornueckoe okucieHue. DHIOEPrOHMYECKHE UM SK3EPrOHMYECKHE PEAaKUUH B >KUBOH KJIETKE.
Metabonu3M U TOIydYeHHEe OMOXMMHUYECKOW sSHepruu. Posib BbIcOKOBHepreTnueckux ¢ochatoB B
ouosHepretuke. Hyxieosundocharel, kpearnHdocdar, ¢ochoeHonnmupysar, Kapbdbamoundpochar.
buonormueckas ponp AT®D. Metabonndyeckiue NMyTH W COMpPsDKEHHBIE peakiuu. CBOOOIHAS 3HEPTHS
rugposnza AT® u apyrux opranndeckux ¢pochaTos.

Buonornueckoe okucienue. Kinaccudukanus npoueccoB OMOJOrHUECKOT0 OKUCICHUS, JTOKaIU3alus UX B
kieTke. @epMeHTHI, y4acTBYIOIIME B OMOJIOTMYECKOM OKHCIICHUH.

Cy6cTpaTtHoe u okuciurtenbHoe hochopunupoBanue. /Joixamenvhasn yens. OKUCIECHHE, CONPSHKEHHOE C
dbochopuuposanuem AJID. CyocTpaTHoe GochopruiupoBaHue Ha IPUMEPE PEaKINi, KaTaau3upyeMbIX
riunepansaerua-3-gocdaraernaporeHasoit 1 eHoxaszoil. [lonsaTre s3HEPreTHYECKOTO0 3apsiia KIEeTKH.
MexaHu3Mbl 00pa3oBaHus 1 UCTIONB30BaHUS AT®D B )KUBBIX CHCTEMaX.

Knaccugpukanus ropMOHOB — XHUMHYECKHX PETYJISITOPOB 3HIOKPHMHHOW cucteMbl. Kitaccudukanms
TOPMOHOB: O€JKOBBIE TOPMOHBI, CTEPOHMIHBIC, TNPOU3BOJHBIE AMHMHOKHCIOT. [IpuHIMIBI paboThI
TOPMOHOB. MeXaHu3M JCHCTBUS TOPMOHOB OCIKOBOH, NENTHUAHOW TMPHUPOALI M IPOU3BOIHBIX
aMHHOKHCJIOT.

5.6.2. JIutepaTypa AJ1 NOATOTOBKH

Komos B.II., llIBemora B.H. buoxumus: YueOHUK a1 akameMUdeckoro OakanaBpumara. — M.: M3m-Bo
IOpaiir, 2015. — 640 c. unu M.: Uzn-Bo IOpaiit, 2014. — 640 c. unu M.: [Ipoda, 2008. — 640 c. uu M.:
Hpoda, 2004. — 640 c.
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11.

12.

13.

14.

Konbeman f. Harnsnnas oumoxumust: nep. ¢ Hem. / f. Koneman, K.-I'. Pém. — M.: BUHOM. JlaGoparopus
sHanui, 2011. — 469 ¢. wu M.: BUHOM. JlaGopatopus 3uanuit : Mup, 2009. — 469 c. wiw M: Mup,
2004. — 469 c. uiau M: Mup, 2000. — 469 c.

Henbcon JI. OcnoBrbl 6noxumun Jlennnmpkepa. 1. OcHoBbI Onoxumuu, crpoenne u karaius / [. Henbcom,
M. Kokc. — M.: BUHOM. Jlabopatopus 3uanwuii, 2012. — 696 c.

Henwcon JI. OcHoBbl Omoxumun Jlenunmkepa. 2. bnosneprernka n meradommsm / JI. Henscon, M. Koxkc.
— M.: BUHOM. JIa6opartopust 3nanwmii, 2014. — 636 c.

Henbcon JI. OcHoBbl 6noxumuu Jlennnmkepa. 3. [lytn nepeaaun undopmanuu / . Henmscon, M. Koke.
— M.: BUHOM. JlaGoparopus 3uauuii, 2015. — 448 c.

Mapu P. buoxumus genoseka: B 2-x T1.: Ilep. ¢ anrn. / P. Mapu, J. I'punnrep, I1. Meiiec, B. Poxyamr. —
M.: Mup, 2009. - T.1.-381c.

Mapu P. buoxumus genoseka: B 2-x T1.: Ilep. ¢ anrn. / P. Mapu, J. I'punnep, I1. Meiiec, B. Poxyamr. —
M.: Mup, 2009. -T. 2. —414 c.

Buoxumus / nox pen. E.C. Cesepuna. — M.: 'OOTAP-Menua, 2011. — 759 c.

Xennr I'.-B. buoxumus pacrenwuii / I'.-B. Xenar. — M.: BUHOM. JlabopaTopus 3Hanmii, 2011. — 471 c.
Kosanenxo JI.B. buoxumudeckne 0CHOBBI XHMHU OMOJIOTHYECKH aKTUBHBIX BEIIECTB: yueOHOe ocodue /
JI.B. KoBanenko. — M.: BUHOM. Jlabopatopust 3uanuii, 2010. — 229 c.

BensicoBa H.A. buoxumms u MonexymspHas Ouonorusi: Yue0. mocobue / H.A. bemscoBa. — MH.:
Kamxasiit nom, 2004. — 416 c.

I'puncreitn b. Harnsaaas onoxumust: Ilep. ¢ aarn. / b. I'puncteiin, A. I'puncteitn — M.: TDOTAP-ME],
2004. - 119c.

Kuoppe J.I. buomormueckas xumwms: yueb. mns xum., Ouon. m men. cmer. By3oB / [I.I'. Kuoppe,
C.J. MeBunHa. — M.: Beicmias mikona, 2002. — 479 c.

XKepeobror H.A. buoxumust: Yueonuk / H.A. XKepeouos, T.H. ITorora, B.I'. AptioxoB. — Boponex, ["oc.
Vu-t1, 2002. — 693 c.

5.7. O6mas 6monorust ¥ MUKpoOOHOIOTHs

5.7.1. OcHOBHbBIE pa3esbl U TeMbl

CoBpeMmeHHass kierouHas Tteopud. llpokaproTnueckas M dSyKapuOTHYecKass KIETKH. XHMHAYeCKas
opranmzanus KieTku. OYHKIUHM KIETOK. YJIbTpacTpyKTypa kieTok. KierouHas cTeHka y OaKTepHui,
AKTHHOMHIIETOB, TpUOOB. Ee XuMHuyeckuii cocTaB, OpraHu3alus U apXUTEKTOHUKA, QYHKIUH KIETOYHOH
CTeHKHU. L-hopMBbI 1 MUKOTLTA3MEI.

Cau3ucThIe CIIou, KarcyJsbl U YeXJIbl; UX COCTaB, OpraHu3anus U QyHKIHUS.

[Ina3matnueckass memOpana (razmanemma). Ee cxomcTBo M pasnuuue y NpeACTaBUTENCH pPa3HBIX
KJIACCOB 110 COCTaBy M CTPOCHHIO. BHyTpukierodnble MeMOpaHHBIE CTPYKTYpbl Y pa3HBIX
MUKpPOOPTaHU3MOB: 3HOIUIA3MATUYECKUI PETHKYIYyM, ME30COMBI, JIM30COMBI, amnmapar [ onbmxu.
OyHKIMA TUTa3MaTHYECKOH MEMOpaHEI.

HuTonnazma MUKpOOHBIX KJIETOK KakK KOJUIOMIHAs cucteMa. LluTormasma kak BHYTPUKIIETOUHBIH (OHA
(ryn) MeTabonuTOB JUII MUKPOOHOH KieTku. ['a30Bble Bakyonu (aspocombl). Brmtouenns B nuToruiazmy,
ycII0BUS HX 00pa3oBaHus, 3HaU€HUE. DHIOCTIOPHI, UX (POPMUpPOBaHKE U CBOUCTBA.

XKryruku, pacroyioxxeHue, opraHu3aiis, MeXaHu3M JABmKeHuss. DumOpun, munu, ux QyHKIHS.
PubGocomer. 1IX coctaB u cTpoeHue y OakTepuil, IpOXKel W HUTYATHIX rprOOB. DyHKIHUU pUOOCOM.
ITonucomsl.

MUTOXOHIPUM KaK OPraHOMIbl KIETOK SYKapHOT. MHUTOXOHAPHH — OMOXMMHUYECKHE DHEPreTUYECKUe
cTpykTypsl. CocTaB M CTpOEHHE MHUTOXOHJIPMH M HMX AHAJIOTOB Yy MHUKpPOOpPraHu3MoB. DyHKIHA
MUTOXOHIPUI

SInepHBIA anmapar - Kak OpraHouJi KJIETOK MUKPOOPraHM3MOB. MoJIeKyJIsipHasi OpraHu3alns XpoMOCOM
npokapuot u 3ykapuot. Komnonents! xpomatua: JIHK, PHK, ructonsl, npyrue 6enku. OyHKIUH sapa
B peaju3alyd TeHETHYeCKOW WH(POPMAIMK: PEIUTHKANNs, TPAHCKPHUIIUS ¥ TpaHcisus. Pons sapa B
mpolecce TpaHCISIUH. SepHoe MPOUCXOKACHUE annapara OeIKOBOro CHHTe3a B KieTke. OpraHusanus
TeHETHYECKOTro MaTepuaa y BUpycoB U ¢aros. IImasmMuabl. DHCOMBI.

Cucrematnka MHKpoopraHuzMoBlIpokaproTel. OgHOKIETOUHBIE OaKTepuu, pa3Mepbl U MOPQOIIOTHS.
Muoroknerounsie Gpopmbl OakTepuii. OCHOBBI CHCTEMATHKH OakTepuii. VICKyCCTBEHHBIC M €CTECTBEHHBIC
cxeMsbl. [Ipu3Haky, HMCHoNIb3yeMble MPH ONpPENEIeHNH MUKpoopraHu3sMoB. COBpeMEHHas cHCTEMaTHKa
OakTepuil.

OykaprnoTsel. MukpomurieTsl. Mopdoorudeckiue 0COOCHHOCTH MUKPOCKOTHYECKUX rpuOoB. CTpoeHHe
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rpubHOI KneTku, mulenusi. Passutie rud u oOpazoBaHue KOJOHHHA NPU MOBEPXHOCTHOM M TIIyOMHHOM
KyJbTUBUpOBaHUHU. PocT n pa3mHoxeHne. OCHOBHBIE CIIOCOOBI OOpa30BaHUS CIOP U HX CBOMCTBA.
[TomoBoe pazMHOXKEHHE TPUOOB.

Jposoku U AposoKenoio0Hble oprann3Mbl. O0mmuye cBefieHus o Apoxkax. CTpoeHHe APOIOKEBOH KICTKH.
CniocoOs1 pasmuoskenus. Knaccudukanus aposokeit. [IpakTnueckoe ncnonb3oBanue.

JKv3HEHHBIA MUK KIETKH. MHTO3 (HETpsSMOe IeIeHHE KIETKH). AMHUTO3 (IIpsAMoOe AEIICHHE KIIETKH),
Metios. Pa3MHOXKeHNe )KUBBIX OPTaHU3MOB: TTOJIOBOE B Oectosioe. OHTOTeHE3.

3akoHbl HaciencTBeHHOCTH. llepemaua u peanm3auust reHerudecko uH(opmanuu. ['enermueckas
penponykuusi kietok. HacmenctBeHHOCT M cuHTE3  crenuduueckoro Oenka  (peruivkanys,
TPaHCKPHIILUS, TPAHCISIINS, PETYTUPOBAHUE).

W3MeHUnMBOCT, MHMKpPOOPraHU3MOB (HAacJeACTBEHHas W HEHAcleACTBeHHas). MoaudukannoHHas
(penoTunmueckas) ”3MEHYMBOCTh. @OPMUPOBaHKE MPU3HAKOB KaK Pe3yabTaT B3aUMOACHUCTBHS TeHOTHIIA
1 (haKTOPOB Cpeabl. ATANTHBHBIA XapakTep MOAUPHUKAITHA.

HacnenctBenHnass n3aMeHUMBOCTb. MyTallMOHHAsE MPUPOJIa M3MEHUYMBOCTH. YacToTa MYTaHTOB M THIIBI
myTtanuid. CIOHTAaHHBIA ¥ WHIYIMPOBAHHBIA MyTarcHe3bl. MytareHsl ((usndeckue, XUMHUYECKUE H
ouonornueckue). OcoOCHHOCTH TMepelayd TeHeTHYeckod wuHpopMmauuu y Oaktepuid. JloHOps 1
peuunuentel. PexomMOuHanust y mpokapHoT: TpaHchopmamms, TpaHCIyKIMs, KoHbrorauus. llomosoit
(akTop, pa3IUUHbIC BUBI JIIUCOM.

CrniocoObl muTanus (TONO(GUTHBIN U TOM030HHBIN). MeXaHU3Mbl TOCTYIJICHUSI TUTATEIILHBIX BEIECTB B
KJIETKY MUKpoopranu3ma. [lumieBbie moTpeOHOCTH MUKPOOPTaHU3MOB (MCTOUHHUKH YTIIEPOJa U SHEPTHH,
a30Ta, MUKPO3JIEMEHTHI, (pakTopsl pocTa). Aykcorpodust. TUIBI NUTaHUS B 3aBUCHMOCTH OT UCTOYHUKOB
yraepona (aBTOTpodbl U TeTepoTpodsl) M B 3aBUCUMOCTH OT HCTOYHUKOB DHEPIHH (XeMOTPO(BI U
¢dororpodsr). MukpoOsl canpoduTsl, KOMEHcau, napasuTsl. [loHaTue o katabonu3zme W aHaboiM3Me.
XeMoopraHoTpoQbl HCIOIB3YIOIINE TPOLECCH OPOKEHUS U IBIXaHUS IS SHEPTETHYCCKUX HYKI.
TemmneparypHble npenesnsl )KU3HM MUKPOOPraHu3MoB. BiusiHue TemmnepaTypbl: nIcuxpoduibl, Me30¢hus,
TepMouibl. [leiicTBHE SKCTpeMalbHBIX TEMIIEpaTyp. BiusHue ruapocTaTHYecKoro M OCMOTHYECKOIO
JaBIICHHS, TAITO(HIIBI.

Poct  MukpoopraHu3MOB B 3aBHUCHUMOCTH  OT  COJEpXKaHUS  BOJIBL BricymuBanmue,
nroduinsanus.. JIelicTBre paualii Ha MUKpOOpranu3mbl. Bimsiaue kucnopoxa, pH u Eh cpenp.
@DopMbl B3aMMOOTHOLLIEHUH MUKPOOPTaHU3MOB, CHMOMOTHYECKHE U METa0OIMYECKIE B3aMMOOTHOILICHNUS,
AHTaroHU3M, CMELIAHHBIE KYJIbTYPHI.

Pacnpoctpanenne MUKpOOpPraHu3MOB B Onocdepe, KpyroBopoT yriepoia, a3oTa, KUCIOpOoJa, Cepbl U
IOPYTUX 3JIEMEHTOB. MuHepanu3ays opraHuuecKiX BEeLIecTB, 00pa3oBaHNE MECTOPOKIACHHH.
OTtnuuuTenbHBIE MPU3HAKKA BUPYCOB.. CTpoeHne BUpycoB. Mexanu3mbl HHpumposanus. bakrepuodaru.
Knaccudukanus u HoMeHkiarypa OaktepuogdaroB. OOIIME NPHUHIUIBI CTPOCHUS (ParoBbIX YaCTHIIL.
AncopOuus, WHBbEKLUS HYKICHMHOBOM KHCJIOTBI, LHKJI pa3MHOXKEHHs. JIUTHdeckne M HEIUTHYECKHUe
nHbexuuy. BupynenTHsle n ymepeHHble daru.

5.7.2. JIutepatypa Aj1sl NOATOTOBKH

OO6mas 6uonorus u© MUKpoOMoJIoTHs : yueOHOe mocodue, 2-¢ u3nanue, ucnpas. u nom. / A.1O. [Ipocekos,
JI.C. Conpnarosa, U.C. Pazymuukosa, O.B. Koznosa. — CI10: Ilpocniext Hayku, 2012. — 320 c.
MuxkpoOuonorus : y4eOHUK JUIS CTYACHTOB yupexaenui Boicul. npod. Obpazosanus / A.W. Hetpycos,
N.b. KoroBa. — M.: U3narenbckuit neHTp «Axagemus», 2012. — 384 c.

buotexnomorus: YuebHoe mocobue / B.A. Uxenkenu. - CII6. : IIpocnexkt Hayku, 2014. — 336 c.
Muxkpobuonoruyeckuii cunre3 / A.M. be3boponos, .. Ksecuranze. — CII0.: IIpocnekt Hayku, 2011. —
144 c.

OCHOBBI TeHETHYECKOH HHXXeHepuH u ounorexnonorun / nox pen. F0.A. I'opOynosa. — UBL] Munduna,
2010.- 288 c.

[pombitennas ne3uHdeknns u aHTucenTrka : yd. moc. / B.A. Tansikun u qp. — CI16.: [IpocniekT Haykwy,
2008. - 232 c.

Muxkpobuonorus: Yueonuk / Hukutuna E.B., Kusmosa C.H., Pemernuk O.A. — CI16.: TUOP/I, 2008. —
336.c¢.: un.

OcHoBBI (hapManieBTUUeCKO MuKpoouonoruu : yd. moc. / B.A. Tanemkun u gp. — CIIG.: Ilpocnekt
Haykw, 2008. — 334 c.

CoBpeMeHHast MHKpoOHonorus. IIpokaprots: B 2-x Tomax. T 1. ITep. ¢ anru. / Iox pex. Y. Jlenrenepa,
I'. dperca, I'. llnerens. M. : Mup, 2005. — 656 c.
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10.

11.

12.
13.

CoBpemenHas Mukpo6uonorus. IIpokapuotsr: B 2-x Tomax. T 2. Iep. ¢ aurn. / Ilox pen. 1. Jlenrenepa,
I'. dperca, I'. lllnerens. M. : Mup, 2005. — 496 c.

I'ycer M.B. MukpoOunonorusi: yuebruk. 4-e m3n. / M.B. I'yces, JLLH. MuneeBa. — M. : M3narenbckuit
LeHTp «Akaaemusi», 2003. — 464 c.

Mumyctur E.H., Emues B.T. MukpoOuomnorus. M.: JIpoda, 2006. — 446 c.
Bompocsr o0mmieit Bupycomorun : y4. moc. / Ilox pen. .M. Kucenesa m W.H. KXummnckoit. — CIIG:
[Ipocnext Hayku, 2007. — 374 c.

6. leMOBapMAaHT KOMILJIEKCHOIO TeCTa pa3MellleH Ha caiiTe

https://magister.urfu.ru/ru/programs/

22



