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1. lHenu, 3a7a4u ¥ IVIAHUPYeMble Pe3yJbTaThl 00y4YeHHs M0 MCUUILIHHE

Llenp ocBOCHMS TUCLIUILINHEL;

- popMupoBaHUE y MarucTpoB HEOOXOIUMBIX 0a30BBIX TCOPETUUCCKUX M MPAKTHICCKUX
3HAHHS U MPUOOPETCHHE YMEHUI U HABBIKOB B 00J1aCTH OMOTEXHOJOTUHA aHTHOMOTHUKOB, TTOMCKA
MPOIYIIEHTOB HOBBIX KIACCOB AHTHMHKPOOHBIX COCIUHEHUN B OTHOIICHHH PE3UCTEHTHBIX
ITAMMOB BO30yauTelell 3a001eBaHU.

- ¢opMHpOBaHUE 3HAHUK O MEXaHHM3ME JCHCTBUS AHTHMHUKPOOHBIX COCIUHECHUM, U WX
BIIMSIHUM Ha MUIIICHU KJICTOK U HAa OpPTraHU3M YEJIOBEKa;

- (OopMUPOBAHHE HABBIKOB TOMCKA HOBBIX MPOAYIICHTOB, C BBICOKOH aHTHOMOTHYECKON
AKTUBHOCTBIO, 00JIQ/IAfOIINX CXEMAaTHYCCKU BBICOKOW MPOJYKTUBHOCTHIO M TEXHOJIOTHYECKUMU
CBOICTBaMH.

K 3amavam w3ydeHHMs] IUCHUIUIMHBI CIIEIYeT OTHECTH MPHOOpETEHHE CTYIASCHTOM
MPAKTUYECKUX 3HAHUI U HABBIKOB, HEOOXOIUMBIX OYAyIIEMY CICIHATUCTY JJisi 000CHOBAaHHBIX
pellleHuid, TpHU OpraHU3alid U TPOBEICHUH OWOTEXHOJOTHMUYECKUX TIPOIECCOB B Oymylien

npohecCuoHaNBHOM NeSTeNbHOCTH.

OOyuenune 1O

JUCLUILINHE

«Hoseiimme MCTOABI  HU3BICKAHUA AHTHOHMOTHKOB)

HAalpaBsJIeHO Ha (popMHUpOBaHHE y O0YUAIONUIUXCS CIEAYIOIUX KOMIICTESHIIHHA:

00paboTKy 1 aHAIH3
HAYYHO-TEXHHUYECKOU
uHpOpMaIHU 1
pe3yIbTaToB
HCCIeA0BaHUN

Kon u NHauKaToOpsl 10CTHKEHUA KOMIIETEH MU
HAHMeHOBaHUe
KOMIIeTeHIM i
[IK-2. Cniocoben NIIK-2.1. 3HaeTr akTyaabHYI0 HOPMATUBHYIO JOKYMEHTAIUIO B
OCYILIECTBIISTh COOTBETCTBYIOIIEH 001aCTH 3HAHUN; METO/IbI aHAJTN3a HAYYHBIX

JAHHBIX; METOJIbI U CPE/ICTBA TUIAHUPOBAHUS U OPTaHU3AIIUN
HCCeA0BaHU U pa3paboToOK

NIIK-2.2. YMeeT npuUMEHSTh aKTyalbHYI0 HOPMaTUBHYIO
JOKYMEHTAIMIO B COOTBETCTBYIOIIEH 001aCTH 3HAHUN; OPOPMIISTD
pe3yabTaThl HAYYHO-UCCIIEOBATEIILCKUX U OMBITHO-
KOHCTPYKTOPCKHX padoT

HIIK-2.3. Brageet HaBbIKaMu pa3pabOTKH MJIAHOB U METOAMYECKUX
MpOrpaMM MPOBEEHUS HCCIEI0BaHUN U pa3pabOTOK; OpraHU3aIei
cOopa ¥ U3y4eHHsS HAyYHO-TEXHUUYECKOU HHPOPMAIIUU 10 TEME
WCCIEeIOBaHMH U pa3pabOToOK; MPOBEIEHHUS aHAIN3a HAyYHBIX
JAHHBIX, PE3YJIbTATOB SKCIIEPUMEHTOB M HAOJI0ICHUIA;

[1K-5. Criocoben

KUBOTHBIX, BUPYCOB

NIIK-5.1. 3HaeT MeTO bl NOTYYEHUS IPOTYKTa OMOTEXHOJIOTUH;

MIPOBOJIUTH CHOCoObI KyJIbTUBUPOBAHMSI MUKPOOPTaHU3MOB; MpaBuia
OMOTEXHOJOTMYECKHM | SKCIUTyaTalluy OMOTEXHOJIOTHYECKOTO 000pYA0BaHUS; METOIBI
IIPOLIECC C ¢bunbTpanuy, cenapauuu, EHTpUuyrupoBaHusi, OTCTauBAHNUS,
HCIIOJIb30BaHUEM GboTanuy WM KOArylslui; XUMUYECKHE U OMOXMMUYECKHE METObI
KYJIbTYp OUYUCTKHU MPOAYKTa; TpeOOBAHUS OXPAHBI TPY/A; TEXHOJIOTUYECKUE
MHUKPOOPIraHU3MOB, MHCTPYKLHMU 10 ITpon3BoacTBY BAB

KJIETOYHBIX KYJIBTYP NIIK-5.2. YMmeer npou3BOIUTE pabOThI 10 PA3MHOXKEHHUIO U
pacTeHui u BBIpAIIMBAaHUIO TIOCEBHOTO MaTepHaia /i OMOTEXHOJIOTHUECKOTO

niporiecca nmonydenuss BAB; nmpousBoauts 0T60p 00pas3iion
KYJIbTYPaTbHOU KUIKOCTH ISt OUOXUMHUYECKOTO U
MHUKpPOOHOJIOrHYECKOTO KOHTPOJIS; OCYIIECTBIISATH pa3AelieHue
KYJIbTYPaJbHOM KUJKOCTH U OMOMACCHI Pa3IMUYHBIMA METO/IaMU;
MIPOU3BOIUTH PAOOTHI IO PA3PYIICHUIO KICTOYHON 000JI0UKH 1
BBIITICHUIO IEJIEBOTO MPOAYKTAa OMOTEXHOJIOTHIECKOTO
MIPOU3BO/ICTBA;

MPUMEHSITh SKCTPAKIIMOHHBIE 1 HOHOOOMEHHBIE METOBI ISl OUUCTKHU
L[EJIEBOT0 MPOYKTa OMOTEXHOJIOTHYECKOTO ITPOU3BOJICTBA OT
npuMeceii; obecreyrBaTh BBIIIOJIHEHNE MPOIECCOB IPaHyIUPOBAHNUS,




JIpaKUpOBaHUA U

TabJIeTUPOBAHUS TOTOBOU MPOAYKIHH
HIIK-5.3. Baageer MeToiaMu KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB-
IIPOJYLIEHTOB, KJIIETOUHBIX KYJIbTYp dKUBOTHBIX U PACTEHUH, BUPYCOB;
cernapanuu KyJbTypalbHON XKUAKOCTH U OMOMACChI AJIs TPOBEICHUS
OMOTEXHOJIOTMYECKOT0 MPOIIECCca; BBIACICHHS MPOAYKTa OHOCHHTE3a
Y IPOBEJICHUE OYUCTKHU U KOHIEHTPUPOBAHUS; ITOJIyY€HUS TOTOBOM
(opMBbI PEpMEHTHBIX IIPEnapaToB, NPOONOTUKOB, MPEONOTHUKOB,
JIEKapCTBEHHBIX CPE/ICTB, BaKIIMH, OMOY100pEHUI.

Impoueccax» B3aMMOCBs3aHa JOTMYCCKH U COACPKATCIbHO-METOANYCCKH C JUCIUIIJIMHAMM.

2. MecTo AUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JlucuuiuinHa OTHOCHUTCS K 4YacTH, (OPMHUPYEMOHl y4YyaCTHHKaMu 0O0pa3oBaTeIbHbIX
OTHOLIEHUH, O6510ka b1 J{ucuumumzel (Moaynn).
Hucuurumna «Vcrnonb30BaHue TEXHUKM HU3KUX TEMIEpaTyp B OMOTEXHOJOTHYECKUX

- «MeToabl UcCIIEJOBAHNI B OMOTEXHOJIIOTHIY,
- «TemomaccooOMeH U THIPOIMHAMKKA B OMOPEaKTOpax»;
- «Texnosorust pepMEHTHBIX MPETIAPATOBY;

- «Mcnonp30BaHNE TEXHUKH HU3KUX TEMIICPATYp B OHMOTEXHOJIOTHYECKUX [mpoucccax»;

- «[IpaBuna Haaex)amel MPOU3BOACTBEHHOM NMpakTHKU B cucteme GMPy;
- «QkcTpeModuIbHBIE POPMBI MUKPOOPTAaHM3MOB B OMOTEXHOJIOTHUYECKHUX ITPOIIECCAX ).

3. CTpyKTYypa M cofepKaHHe TN CHUILTUHbI

OO0111ast TPYA0EMKOCTb AUCIUIUIMHBI COCTABIISIET 2 3aUeTHbIC ¢IUHMIIEI (72 Yaca).

3.1. Buabl yueOHOl padoThl H TPYAOEMKOCTH

Ne . KoanuectBo CemecTpsl
Buj yueoHoii padoThl
n/n 4acoB 2
1 | AyauTopHble 3aHATHS 36 36
B Tom unce:
1.1 | Jlexuun 18 18
1.2 | CemuHapcKkue/npakTHUECKUE 3aHITUS - -
1.3 | JJaboparopHble 3aHATHS 18 18
2 | CamocTosiTe1bHAs1 paboTa 36 36
3 | ITpome:kyTOUYHASI aTTeCTANMSA
IK3aMeH
Hroro 72 72
3.2. TemaTnyeckuii IJIaH M3y4YeHHs TUCIUNINHBI
TpyroeMkocTsb, yac
AyauTopHasi padoTa EE
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MHUKpPOOPTraHW3MOB, 00pa3oBaHHe




BTOPHUYHBIX METAa0O0INTOB KaK
MEXAaHHU3M aHTaroHu3sma

Tema 2. IcTOYHMKY BBLIEIECHUS 10 2 - 4 - 4
IIITAMMOB JIJIsSI CO3JIaHMsI aHTUOMOTHKOB
Tewma 3. OTOOp MITAMMOB-TIPOIYIICHTOB 10 2 - 4 - 4

AHTUOMOTHKOB IS CO3/1aHUS
aHTUMUKPOOHBIX IIPENapaToB MO
CHEKTPY IEHUCTBUS

Tewma 4. [Touck u 0TO0OpP aHTUOMOTUKOB 8 2 - 2 - 4
10 OMOJIOTUYECKOMY TPOUCXOKICHUIO
ITaMMa-MPOYIEHTA

Tema 5. ITouck u 0TOOp aHTUOMOTHKOB 6 2 - - 4
10 MEXaHU3My OMOJIOTHYECKOTO
JNEUCTBUSA

Tema 6. UccnenoBanue XUMAYECKOTO 10 2 - 4 - 4
CTPOCHHS aHTUOMOTHUKOB: TPYIIITHI
aHTUOMOTHKOB

Tema 7. OCHOBHbBIE TPUHIUIIBI U 3TaIlbI 10 2 - 4 - 4
CKPUHUHTA TPOIYLICHTOB
AHTHOMOTHKOB

Tema 8. HanpaBneHHblil cuHTE3 6 2 - - 4
AHTHOMOTHKOB: XUMHYECKAsI
MOaU(DHUKAIS TIPUPOTHBIX
AHTHOHMOTHKOB

Tema 9. Ctpateruu noucka u 6 2 - - 4
MIPUMEHCHHUSI aHTHOMOTUKOB B
MEIUIIUHE, BETEPUHAPUU U CEIIbCKOM
XO35MICTBE

HUroro 72 18 18 - 36

3.3. Conepxanue TUCHUNIMHBI

AynuTOpHBIE 3aHATHS TPOBOAATCA B BHUJAE JEKIMOHHBIX 3aHATHH C OOYy4arOIIUMUCH,
KOTOpBIE 3apaHee MPEJBAPUTEIBHO 3HAKOMATCA C MAaTepuajoM C  HUCIOJIb30BAaHUEM
pekomeHayeMon Jreparypoil. IlpakTtuueckue 3aHATHS NOpoBOAATCA B ayauropuu. llpu
MPOBEICHUN  3aHATHUH  CTYJEHTBI TOTOBSTCA C  HMCHOJIB30BAaHUEM  COOTBETCTBYIOIIEH
METOINYECKOMN JTUTEPATYPOU.

Tema 1. AHTArOHN3M MHKPOOPraHH3MOB, 00pa3oBaHMe BTOPHYHBIX MeTa00/JIUTOB
KaK MeXaHU3M aHTArOHU3Ma

OmnpeneneHre TOHATHS AaHTUOMOTHKM, 3HAUYE€HHE BO B3aUMOOTHOILEHHUSX B MHpE
MUKpoOpranu3MoB. KpaTkuii uctopuueckuid ouepk ydeHUss o0 aHTUOMOTHKax. YueHue A.
®nemunra, Bakcmana o poiu aHTUOMOTHMKOB B 3BOJIIOIMM MUKPOOPTaHU3MOB, >KUBOTHBIX U
pacrenuil. ['umoTessl 0 npuyMHaXx OMOCHHTE3a AHTUOMOTHYECKUX BEIIECTB MUKPOOPTaHU3MaMH.
[TpakTrueckue pazpaboTKu U pekoMeHaanuu Poccuiickoi mKosbl GMOJIOTOB.

Tema 2. UCTOYHMKH BBIJAEJICHUS IITAMMOB IJISl CO3AAHUA AHTHOMOTHKOB

CoBpeMeHHbIE MOAXOJbl K BBIIEICHUIO M3 MPUPOJHBIX HCTOYHUKOB MOTEHIIMAIBHBIX
MPOYIICHTOB aHTUOMOTHKOB. Kputepun oTOOpa MCTOYHUKOB JJisi M30JUPOBAHUS IIITAMMOB.
[Tongxonsl K BBIAEIEHUIO NOTEHUHAIBHBIX IPOAYLEHTOB W3 MPHUPOAHBIX HCTOYHUKOB:




npupoaHble 00BeKTHl (mouBa, Quuiochepa u pusochepa pacTeHH, BOJA, KHUBOTHBIE).
OKcTpeMOGMIBHBIC 30HBI KaK 00BEKT IS BBIICIICHHUS HOBBIX IITAMMOB.

Tema 3. Ot0op mMTAMMOB-NIPOAYHEHTOB AHTHOMOTHKOB ISl  CO3JaHHS
AHTUMHUKPOOHBIX MPENapaToB M0 CHEKTPY JAelicTBUSA

[IpoTrBOOaKTEpHAIbHBIE AHTHOMOTHUKH Y3KOT'O CIEKTpa JEHCTBHS - aKTHBHBIC B
OTHOIICHUH TPAMITOJIOKHUTEIBHBIX OaKTepui. Tpylna NEHUIIDINHA #  1edaaocrnopuHa.
buocuHTeTHYECKHE  NEHUUWIINHB  OCH3WINCHHIMIJIMH W €ro  COJd, OWIIMIIMH,
dbeHokcumeTHIeHUIUDINH.  [loycHHTeTHYeCKHEe  TEHWIWUIMHBL.  KucioToycTod4uBhIe,
aKTHBHBIC W HCAKTUBHBIE B OTHOIICHHHM MEHUIMUTMHA3000pa3yIOMUX CTaQUIOKOKKOB:
MPOMUIUIUTNH, PEHETULIMIIINH, OKCAIMJUTAH, KJIOKCAIIMIUTHH, JUKJIOKCAIIAIUINH.

[IpoTrBOGaKTEpHAIEHBIC AHTHOMOTHUKH IMTUPOKOTO CIEKTPa JICUCTBUS — aKTUBHBI MPOTUB
TPaMITOJIOKHUTEIBLHBIX W TPAMOTPHUIATEIBHBIX OakTepwil. TeTparuKINHBL: XJIOPTETPAUKIINH,
OKCHUTETPalMKIINH, TETPALMKIIVH, JEMETHIXJIOPTETPALIUKIINH, JTEMETHIITETPAIIUKIIMH.
[Tomycunrernueckue TETPALUKIINHBIL: MCTAIMKJIMH, JIOKCUITUKIINH, MOHOIIUKIINH,
nedanocnopussl (2-ro, 3-ro, 4-T0 TOKOJICHHH ).

[IpoTuBOTYOEpKYJI€3HBIE AHTUOMOTHKU: CTPENTOMUIIMH, KAaHAMHUIIUH, OWOMUIIUH,
[UKJIOCEPHH, pUDaAMITHUITIH.

[IpotuBorpuOubie anTHOMOTHKH. Hucrtatun. ['puseodynsBun. Amdotepunmn B,
JIEBOPYH, KaHJUIIWH, TPUXOTELIHUH.

[IpotuBoomyxoneBbie aHTUOMOTUKH: aKTUHOMUIMH C, mMuromund C, OJIMBOMUIIMH,
OpyYHEOMUIIMH, PEyMUIIMH, aAPUAMHUIIIH (JOKCOPYOHIINH), JaYHOMHIIMH, PYOOMHULIUHBI.

[IpoTrBoameOHbIe aHTUONMOTHKN. DyMaruuIvH.

Tema 4. Ilouck m 0TOOP AHTHOMOTHKOB MO OHOJOTMYECKOMY MPOMCXOKIECHUIO
IITAMMAa-TIPOAYLEHTA

AHTHOMOTHKH, 00pa3yeMble MUKPOOPTaHU3MaMH, OTHOCSIIIUMUCS K 9yOaKTepusiM.

AHTHOMOTHKH, 00pa3zyeMble MUKPOOpPraHU3MaMu poja Streptomyces.

AHTHOMOTHKH, oOpazyemble rpuOaMu-MuKpoMmuueraMu w3 pogo  Penicillium,
Trichotecium, Trichoderma u ap.

AHTHOMOTUKH, 00pa3yeMble rpudaMu U3 KJIacCOB 0a3UIMOMMIIETOB M ACKOMUIIETOB.

AHTHOMOTHKH, OoOpa3yemble JUIIAHHUKAMH, BOJOPOCISAMU M HHU3IIUMH PACTCHHUSIMH.
AHTHUOMOTUKH, 00pa3yeMble BBICIIMMH PACTEHUSIMH. AHTUOMOTUKH, 00pa3yeMble )KUBOTHBIMHU.

Tema 5. Ilouck 1 0TOOP AHTHOMOTHKOB MO MEXaHU3MY OMOJIOTHYECKOT0 el CTBUSA

AHTHOMOTUKH, HHTUOUPYIOIIME CUHTE3 KIETOUYHON CTEHKH (MIEHUIMIUIMHBI, OalluTpaliH,
BaHKOMHUIIMH, L1e(anocnopunbl, O-LUKIOCEPUH).

AHTHOMOTHKH, Hapymaronme QYHKIMA MeMOpaH. AHTHOMOTHKH, H30HMpaTeabHO
NOJABJAIOIME CUHTE3 (OOMEH) HYKJIEHMHOBBIX KHUCIOT. AHTUOMOTUKU-WUHTHOUTOPHI CHHTE3a
NYPUHOB ¥ MUPUMUIUHOB.

AHTUOWMOTUKH, TIOJABIISIIONINE CHUHTE3 Oeika. AHTHOMOTHUKH - WHTHOMTOPBI JBIXaHUS.
AHTHOMOTUKU-UHTUOUTOPBI OKHCIUTEIHHOTO (ochopuInpoBaHusi. AHTHOMOTUKH, 00J1aAat01IHe
AHTUMETA0O0JIMTHBIMUA CBOMCTBAMU. AHTUOMOTUKU-UMMYHOMOAYISATOPHI (akTuHOMHUIIMHEI C 1 O,
OJIUTOMMIIMH, OPYHEOMHIIMH, pyOOMHUIIUH, CIEPryalIuH U Jp.).

Tema 6. MHMcciaeqoBanue XHUMHUYECKOT0 CTPOEHHS AHTHOMOTHKOB: TPYNIbI
AHTHOMOTHKOB

MeToasl WccneAOBaHUS AHTUOMOTHUKOB: AIMKIMYECKOTO CTPOCHHS. AIUIUKINYECKOTO
CTPOCHHMsSI,  ApPOMATHYECKUX  AHTUOMOTHKOB, aHTUOMOTHKOB-XMHOHOB,  aHTHOMOTHKOB,
COAEPKAIIMX LIUKIIBI C KUCIIOPOJIOM.

Meroapl uccienoBaHus aHTHOMOTUKOB: OJMTOMHIIMHOB, MAaKpOJIMJIOB, TOJIUTICTITH]IOB,
JIETICUNIENITH/IOB, AKTUHOMUIIMHOB, CTPENTOTPULIMHOB, METAJUIOCOAECPKALIUX COEAUHEHHM.



Tema 7. OcHOBHBIE NPUHIUIBI H ITANBI CKPUHUHTA NPOAYLIEHTOB AHTHOMOTHKOB

OCHOBHBIE CTpaTeTUH CKPUHUHTA OMOOOBEKTOB KaK MCTOYHUKOB HOBBIX aHTUOMOTHKOB,
HOAXOJbl K COBEPUICHCTBOBAHMIO MPOAYLEHTOB. (DakTOphl, OKa3bIBAIOIIMX BIMSHHE Ha
o0pa3oBaHUe aHTHOMOTHKOB MHUKPOOPTaHU3MaMH.

OmpeneneHre 3HAYMMOCTH IITaAMMAa-IIPOAYLIEHTA: 110 MEXAaHU3MY M MHIICHU JEHCTBHS,
MPOAYKTUBHOCTH, TCXHOJIOTMYCCKNMU IMOKA3aTCIIAM.

CoBepIICHCTBOBAaHHE METOJOB CO3JaHUS TPOAYIEHTOB: MYTAllMH, DPEKOMOHMHAINH.
CriocoObl  COXpaHEHHsI aKTHBHOCTH  IITAMMOB-TIPOJYLIEHTOB, HHAYKUMH  OHOCHHTE3a
AQHTUOMOTUYECKUX COCTMHEHUI.

TpeboBaHusi K MHUKpPOOPraHM3MaM-IIPOAYLIEHTAaM M YCIOBHSM MOAJEP)KAaHUA UX
HPOyKTUBHOCTH.

Du3nonoro-xuMHuUecKas n Ir€HEeTN4YCCKada MapKHUpOBKa MTaMMOB-IIPOAYLICHTOB
AQHTUOMOTUKOB ISl HCKIIOYeHUS (anbcupuKanud W JUId  TIEPHOJUYECKOr0  KOHTPOJI
NICHTUYHOCTHU AHTUOMOTUYECKHUX INTAMMOB U IMPOU3BOJACTBCHHLIX KYJIBTYP B HpI/IMCHCHI/Ie
oMM YHKIMOHAIBHBIX TIPENapaToB, CHOCOOHBIX OJIHOBPEMEHHO HMHTHOMPOBATH HECKOJIBKO
q)epMCHTOB, CBA3AaHHLIX C OIYXOJICBBIM PpOCTOM, HWJIIM AKTUBHUPOBATh HE3aBHCHUMBIC IIYTU
KJIETOYHOH rubenu (amonTo3 ©  ayTodaruio), IO3BOJSET NPEOAOJICTh  MEXaHH3MBI
MHO’KECTBEHHOM JIEKAPCTBEHHON YCTOMYMBOCTH WM OJIOKUPOBATH PA3BUTHE PE3UCTEHTHOCTH B
OITyXOJIEBBIX KJICTKAX.

Tema 8. HanpaB/jieHHbIH CHHTe3 AHTHOMOTHKOB: XHMHYECKasi MOAM(UKAIUA
NPUPOJHBIX AHTHOHOTHKOB

HanpaBnennas moaudukanuss IOPUPOAHBIX AHTUOMOTMKOB M MOJHBIA XMMHUYECKHH
CUHTE3, C LIEJbI0 YIYUIIEHUS UX XUMUKO-TEPANIEeBTUYECKIX CBOMCTB:

Co3naHue  HOBBIX  BBICOKOI()(EKTUBHBIX  aHTUOMOTMKOB  HOBOIO  IOKOJIEHUS,
3 PEeKTUBHBIX B OOphOE pa3IMuHBIMU OaKTepUAILHBIMH, T'PUOKOBBIMH, Mapa3sUTAPHBIMHU WA
BUPYCHBIMM MHQEKIUSAMH METOJaMHU H30upaTesbHOM XuMuueckoi Moaupukanuu. M3yuenue
XUMHUYECKHX U OMOJIOTMYECKUX CBOWCTB, CBSI3U CTPYKTYpa-aKTUBHOCTh M MEXAaHU3MOB JIEHCTBUS.

[TonyyeHue MONYCUHTETUUECKUX AHTUOMOTMKOB TJIMKOIENTHIOB, AMHUHOTJIMKO3UIIOB,
THOPUAHBIX MPOU3BOJHBIX CHHTETHYECKHX HHJIOJ-, MaJeUMHA-colepKalue U Tpuaszo[4,5-
d]mupUMUAMHOBBIE  AHANIOTOB  HEKOTOPBIX  aHTHOAKTEpPUAIbHBIX M MPOTHUBOIPUOKOBBIX
aHTuOMoTHKOB. HampaBnenHas TpaHcdopmanuds W ONTUMH3alUs METOAOB  CHUHTE3a
MPOM3BOJIHBIX AaHTUOMOTHUKOB Pa3HBIX KIACCOB.

Pa3paboTka HOBBIX MPOTHBOOIYXOJEBBIX AHTUOMOTUKOB HA OCHOBE MOJYCUHTETUYECKUX
Mosnekya. Ilouck CTpPyKTypHBIX aHaJOrOB TMPUPOAHBIX HHIUOMTOPOB MPOTEMHKHMHA3,
OTHOCSIIIUXCS K UWHAOJOKapOa3oiaM U pOJICTBEHHBIM UM coenuHeHusM. I[IpumeHeHue
HNOJU(PYHKIMOHANBHBIX IPEnapaToB, CIOCOOHBIX OJHOBPEMEHHO HWHTHOMPOBAaTH HECKOJIBKO
(epMEeHTOB, CBS3aHHBIX C OIIYXOJIEBBIM pPOCTOM, WJIM aKTUBHPOBaThb HE3aBUCHUMBIE ITYTH
KJIeTOYHOM rubenu (amonTo3 M ayrodaruio), TMO3BOJSAET MPEOAONETh MEXaHU3MbI
MHO’KE€CTBEHHOM JIEKapCTBEHHON YCTOMYMBOCTH MJIM OJIOKMPOBATH PA3BUTHE PE3UCTEHTHOCTH B
OITYXOJIEBBIX KJIETKaX.

Tema 9. Crpareruum mnoucka W TPHMEHEHHs AHTUOMOTHKOB B MeJIUIMHE,
BETEPUHAPHH U CEJIbCKOM XO03SHCTBE

[Ipobnema yCTOHYMBOCTH K MPOTHBOMHUKPOOHBIM NpenapaTaM Kak OJHa W3 Haumbosee
BaXXHBIX MPOOJIEM, CTOSIINX Mepe 30POBbEM YEIOBEKA.

Haubonee pacnpocTpaH€HHbIE HATOr€Hbl C  BBICOKOW  PE3UCTEHTHOCTHIO K
aHTUMUKpOOHBIM mpenapatam rpymnmna "ESKAPE". TlpuuuHbl pe3sUCTEHTHOCTH IMAaTOTE€HHBIX
MHUKpPOOpPraHu3MOB K aHTHOMoTukam. IlyTm mnpeogoneHus aHTHOMOTHKOPE3UCTEHTHOCTH:
pa3zpaboTKka M TIpUMEHEHHUE IMpernapaToB Ha OCHOBE OakTeprodaroB, MPUPOIHBIX MENTHIO0B
JKUBOTHOTI'O ITPOUCXOXKICHHUSL.



[Ipumenenne B Tepanmuu  KOMOWHAIMU  aHTHOAKTEPUABHBIX  IPETMapaToB.
NHrnbupoBanre y mTaTOTEHHBIX OakTEepWil MyTamuii: 1aepenpeccusi OHMOCHHTE3a OEeIKOB-
PETYJISTOPOB PE3UCTEHTHOCTH.

Hcnonb30BaHne XUMHOCEHCUOMIIN3ATOPOB, OCIAONAIOMIUX PA3JIUYHBIE MEXaHU3MBI
YCTOMYUBOCTH.

Y coBepIlIeHCTBOBAHNE KOHCTPYKIIUIO MOJIEKYJIbl aHTHOMOTHKA, YTOOBI YMEHBIIUTH €r0
BOCTIPUUMYHUBOCTD K HHAKTUBAIIMHA OaKTEPHUSIMH.

3.4. TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA
3.4.1. TeMbl ceMUHAPCKHUX 3aHATHUI
CemuHapckue 3aHATUSL y4eOHBIM TJIAHOM HE MTPETyCMOTPEHbI

3.4.2. TeMbl 1a00paTOPHBIX 3aHATHIA

Tema 1. Meronbl u3yueHusi aHTaroHM3Ma MUKPOOPTraHU3MOB. MeTo/1 BCTPEUHBIX KYJIbTYP
MHUKpPOOPTaHU3MOB. METO/Ibl CKPHHUHTA B KYJbTypax KJIeToK. Kpurepuu olieHKH pe3ysbTaToB.
Craructudeckas OleHKa ¥ BO3MOKHOCTH HHTEPIIPETALIUU PE3YIbTATOB.

Tema 2. VICTOYHHMKHM BBIICICHHS INTAMMOB OaKTepuil Ui CO3/IaHUS aHTUOMOTHUKOB:
BbIJICTICHHE MTPOJIYLIEHTOB U3 AKCTPEMODUIBHBIX 0OBEKTOB CPEIbI.

Tema 3. Tlomck HOBBIX MPOIYIICHTOB AaHTHOMOTHUKOB. OmpeneneHne CIeKTpa
AHTUMHUKPOOHOW aKTMBHOCTH METa0OJMTOB B  OTHOLICHHMH PE3UCTEHTHBIX IITAMMOB
T PY3MOHHBIM METOJIOM.

Tema 4. Tlouck HOBBIX TMPOJIYLIEHTOB aHTUOMOTUKOB. OmpeneneHue CreKkTpa
AHTUMHUKPOOHOW aKTHBHOCTH METAa0OJIMTOB B OTHONICHWHM PE3MCTEHTHBIX IITaAMMOB OaKTepuid
METOJ0M CEPUMHBIX Pa3BEIICHUN.

Tewma 5. U3yuenue u peanuzanus MEKPOQIIIOUIHON TEXHOJIIOTHH C UCTIOJIB30BAHUEM
YIBTPaBBICOKOIPOU3BOAUTENHEHOTO CKPUHUHTA OMOJIOTMYECKON aKTUBHOCTH IIITAMMOB-
MPOIYIIEHTOB AHTUOMOTHUKOB.

Tema 6. [Touck HOBBIX MPOAYIIEHTOB aHTUOMOTHUKOB. METO/IbI OLIEHKH CIIEKTpa IeHCTBUS
MEeTa0O0JIMTOB MITAMMOB-TIPOIYIICHTOB B OTHOIIIEHUH TECT-IITAMMOB JIPOXKXKEBBIX U
MUIEIHATBHBIX TPHOOB.

Tema 7. Meroap! oydeHus MPOAYKTUBHBIX IITAMMOB ITyTEM CIUSHHUS MPOTOTIACTOB
T€HOMOB OJIN3KOPOICTBEHHBIX IITAMMOB S. griseus.

Tema 8. OnTumu3anusi COCTaBa MUATATEIBHBIX CPE JIJIsl TOBBIIMICHUS TPOAYKTHBHOCTH
AHTUOMOTHKOB MO UCTOYHHUKY a30Ta, yriiepoaa u gochopa Ha mpuMepe MPOIyIIEHTOB
rpamunuauHa. [IpoBenenne noaHoro pakTOpHOro IKCIEPUMEHTA, aHAJIU3 MTOJIYYEHHON MOJeNn
BIUSHUS HICTOYHHUKOB YTIIEpoa, a3oTa u pochopa Ha MPOAYKTUBHOCTD.

Tema 9. MeTtoab! BbIJICICHHUST aHTUOMOTUKOB U3 KYJIbTYpPaIbHOM KUIKOCTH: OTJEICHUE
OroMaccsl, mpeaBapuTenbHas 00paboTKa KylIbTypadbHOU KUAKOCTH, MOJIEKYIIIpHAs aicopOIus
Y MOHHAs aJcopOITusI.

Tema 10. MeTos1 BbIICTIEHUS] aHTHOMOTHKOB M3 OMOMAcChl MPOAYIIEHTOB: SKCTPAKIIUs
HOHOOOMEHHas XpoMartorpadus, recopomuu (3IOUPOBAHUE, DITFOITHS).

4. YueOHo-MeTOANYeCcKOE U HUH(POPMAIIMOHHOE 00ecTeueHue

4.1. OcHoBHasi IUTEpPATYpa

1. [Mexotuxun A. E. 1140 AHTHOMOTHKHN U pOACTBEHHBIE coeauHeHus (Antibiotics
and related compounds) / A. E. lllexoruxun, E. H. OncybseBa, B. C. SnkoBckas. — M.:
Jlaboparopus 3uanwmii, 2022. — 511 c. https://pilotlz.ru/books/276/11143/



https://pilotlz.ru/books/276/11143/

2. OCHOBBI TIOJYYEHHS M NPUMEHEHHUs aHTHOMOTUKOB: yueOHoe mocobue / T.B.
I'myxapesa, .C. Cene3neBa, E.H. Ynomckuii ; MUHHCTEpCTBO HAyKH M BBICIIETO 0Opa30BaHUS
Poccuiickoit @enepanunu, Ypansckuil ¢enepanbHblii yauBepcureT.— ExarepunOypr : M3a-Bo
VYpai. ya-ta, 2021.— 150 c. : un.— bubauorp.: c. 149.— 100 sx3.— ISBN 978-5-7996-3190-1.

2. CuzennoB, A. AHTUOMOTUKYA U XUMHOTEpPANIeBTUYECKHE Mpernaparsl | yueOHUK /
A. CwuzenmnoB, U. A. MuceroB, N. ®. Kapumo ; OpeHOyprckuii rocyaapCTBEHHBIH
yHuBepcureT. — OperOypr : OpenOyprckuii rocynapcTBeHHbIN yHUBepeuTeT, 2012. — 489 c. : u.
— Pesxum mocryma: o moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=270294
(mara oopamenusi: 14.04.2022). — bubauorp.: c. 472. — TeKCT : 3JEKTPOHHBIA.

3. Eropo H.C. OcHoBbl y4yeHusi 00 antubuorukax : yueOHuk / H.C. EropoB.—
Mocksa : U3n-Bo MI'Y : Hayka, 2004.— 528 c.— ISBN 5-211-04669-2.
4. buotexHonorus : yueOGHOE 1MocoOue It CTYICHTOB BBICIIUX YYCOHBIX 3aBEIACHHIA

/ ¥0.0. Casbixun, C.H. OpexoBa, .M. Yakanesa ; mox pen. A.B. Katimuackoro.— Mocksa :
Axagemus, 2006.— 256 c.— ISBN 978-5-7695-5506.

S. OpiioBckuii ToCynapcTBEHHBIN arpapHblii yHuBepcutreT umenu H.B. Ilapaxuna
MexaHu3mbl OMOCHMHTE3a aHTUOMOTUKOB: YueOHoe mocobue mno aucuuiuinHe «TexHomorus
aHTUOMOTHKOBY». OpIIOBCKUI rocyqapCcTBEHHBIN arpapHblii ynuepcutetr umenu H.B. Ilapaxuna.
2019r. - 144 c.

6. [Mpumen T. I1. OcHoBHI (hapMarieBTHYECKONW OMOTEXHOJIOTHH : yueOHOe mocobue /
T. IL. ITpuwen, B.C. Yyuanun, K.JI. 3aiikos, JI.K. Muxanesa, JI.C. benoBa. — PoctoB Ha [ony :
®ennkc; Tomck : U3a-8o HTJI, 2006.— 256 ¢.— ISBN 5-222-08883-9.

7. P. Imun. Harnsouas 6unorexHosiorus u reHetudeckas wikenepus. 2019 r. Mzn-
Bo Ozon Books.

8. buorexnonorus. 2020 r. ITox pen. B.A. Kononzsinoit, M.A. CamotpyeBoii U3n-Bo
'OOTAP. 2020 r.- 384 c.

9. l'opnenko, B.A. Hayunbie ocHoBel Ouotexnomoruu / B.A. T'opnenko, H.M.
Kyry3osa, C.K. Ilstynnna; MunucrepctBo oOpa3zoBaHusi U Hayku Poccuiickoit ®denepanuu,
@OenepallbHOE  TOCYAapCTBEHHOE OMOKETHOE 00pa30BaTeIbHOE  YUPEKACHHE BBICIIETO
npodecCHOHAIbHOTO  o0Opa3oBaHus  «MOCKOBCKMH  TENAarorMYecKuil  rocyIapCTBEHHBIN
yHuBepcuteT». — Mocksa, [Ipomereit, 2013. — Y. I. HanotexHonoruu B 6uosnoruu. — 262 c.

4.2. JlonoJiHUTEIbLHAA JTUTEPATYypPA

1. Be3boponoB A.M., Ksecuramse .M. Mukpobuonoruueckuit cunres. — CII6.:
[Tpocnekt Hayku, 2011, - 140 c.
2. Tuxonos, I'Il. OcuoBbl Ouorexuonoruu / I'.Il. TuxomosB, M.A. MuHnaena |;

MununcrepcerBo Tpancnopta Poccniickoit denepanuu, MOCKOBCKast roCy1apCTBEHHAs aKaJgeMus
BOJHOTO TpaHcmoprta. — MockBa : Ampraup : MI'ABT, 2009. — 133 c. : tabmn., cxeMm., WiI. —
Pexxum noctyna: mo moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

3. pmOanenko, H.B. buorexnomorus / H.B. IlpimOanenko ; Poccuiickmit
rocyapcTBeHHbI nenarorudeckuil ynusepcurer um. A. M. I'epuena. — Canxt-IlerepOypr :
PTTIY um. A. U. T'epuena, 2011. — Y. 1. — 128 c. : un. — Pexxum gocryna: no noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265 — bubmuorp. B ku. — ISBN 978-5-8064-
1697-2. — TeKcCT : 2JIEKTPOHHBIMH.

4.3. JIuueH3MOHHOEe MW  CBOOOJHO pacnpocTpaHseMoe MNPOrpaMMHOe
odecrieyeHHue
1. [Iporpammsr maketa Microsoft Office (Word, Excel, PowerPoint).



4.4. CoBpeMeHHbIe IPo¢ecCHOHAIbHBbIE 0a3bl TAHHBIX U HH(OPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. wwwe.elibrary.ru — nayunas snexTpoHHast OHOIMoTeKa

2. www.molbiol.ru - YueOnuku, Hayunsle MoHorpaduu, 0030psl, 1abOpaTOpHBIE
NPaKTUKYMBI B CBOOOIHOM JIOCTYIIE Ha CaliTe MPAKTHYECKON MOJIEKYISIPHOW OMOJIOTHH.
3. WWW.Scopus.com (Scopus) — eauHas pedepaTHBHAs W HayKOMeTpHYecKas Oasza
JAHHBIX (MHIEKC HUTHPOBaHus) (nocTyn B Onbmuoreke MAMMN)

4, www.scincedirect.com/ (ApXUBHBIE KOJUICKIIMM JKYpPHAJOB  H3aTe/IbCTBA

Elsevier) — apxuBHBIC KOJUIEKIUHM pa3lIMYHBIX TEMaTHK, B TOM uuciie Biochemistry,
Engineering and Technology.

5. http://www.springerprotocols.com/ - noctym k 6a3e nanHbIx SpringerLink

6.

https://vk.com/doc147154254 327265744?hash=EX78J16DxSbA6FZHzS3tYm3x0iGdr
UHN9foW6ESzdyD

5.  MarepuajibHo-TeXHHYECKOe o0ecriedeHne

Jlexuuonnas ayautopust kadenpsl «Xumbuorex» AB5504. (115280, r. Mocksa, yiu.
ABTo3aBojckas, 1. 16 ctp. 1 (xopmyc 5)), oOopymoBaHHas: CTOJbI y4eOHBIE CO CKAMbSIMH,
ayIUTOpHAs JIOCKA, MYJIbTUMEIUHHBIA KOMIUIEKC (EpEHOCHOW MpOeKTop, HOyTOyK). Pabouee
MECTO IpenoaaBarens: CTOM, CTYIL.

AymuTtopus Ui CEMHHApPCKMX UM TIPAKTHYECKUX 3aHATUH Kadeapsl «Xumbuorex»
AB5404a (115280, r. MockBa, yin. ABro3aBoickas, A. 16 ctp. 1), o6opydoBaHHAs: CTOJbBI
yueOHBIE CO CKAaMbSIMHM, ayIUTOpPHas JOCKa, MYJbTUMEIUIHBIA KOMIUIEKC (IEpEHOCHOMU
MPOEKTOp, HOYTOYK). Pabouee MecTo mpemnogaBaTesns: CTOI, CTYII.

Peanuzanus oOpa3oBaTelbHON NIporpaMMbl  OOECIEUMBAETCS  JOCTYIOM  Ka)KJIO0ro
CTyA€HTa K HH(POPMALMOHHBIM pecypcaM — OuOIMOTeYHOMY (OHAY M CETEBBIM pecypcam
Nurtepner.

6. MeToauyeckue peKoMeHAalNU

6.1. Meroauuyeckne peKOMEHIANMH AJs MpenojaBaTeisi M0 OPraHU3aAUMU
00y4eHus1

Meroauka  mpenonaBaHus — AUCUUIUIMHBL  «HoBedmme — METOOBI  M3BICKAHMS
AHTUOMOTHKOB» W pealu3alusi KOMIIETEHTHOCTHOTO IOAXO0/Ja B M3JO0XKEHUM W BOCHPUSTUU
MaTepHalia MpeaycMaTpuBaeT UCIOJIb30BaHUE CIIEAYIOUIMX aKTUBHBIX U MHTEPAKTUBHBIX (hopMm
IIPOBEICHUS  TPYNIOBBIX, WHAWBUAYAJIbHBIX, ayAUTOPHBIX 3aHATUM B COYETAHHM C
BHEAYAUTOPHOU palboTOi ¢ Lenbio (GOPMUPOBAHUS M PA3BUTHUS MPO(PECCHOHANBHBIX HaBBIKOB
o0ydJaronuxcs:

— MO/ATOTOBKA, MPEJICTABICHHE U 00CYKICHHE MPE3CHTAINIH Ha CEMUHAPCKUX 3aHATHUAX;

— OpraHu3alus. M TPOBEIECHUE TEKYIIEro KOHTPOJS 3HAaHUM CTYAEHTOB B (opme
0JIaHKOBOT'O TECTUPOBAHMS;

— HCIOJIb30BaHNE MHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPossl B (popMe ayAMTOPHOTO U
BHEAYJAUTOPHOI'O UHTEPHET-TECTUPOBAHMS;

Meroavka mnpenogaBaHus JUCHUIUIMHBI IPELyCMAaTPUBAET IPOBEICHUE TIPYNIOBBIX
ayJIUTOPHBIX U MPAKTUYECKUX 3aHATHH.

Texkymuil KOHTPOJIb YCHEBAEMOCTM M IPOMEXKYTOYHOM AaTTECTALIMU IPOBOASTCS
CIEAYIOIIUMHU CPEICTBAMU:



- JOKJax M OOCYXICHHE Ha TPAKTUYECKUX 3aHATHIX, MPOBOIUMBIX B (opme
KOJIJIOKBUYMA;

- CAMOKOHTpOJIb;

- TECTUPOBAHHUE.

@dopMa UTOrOBOM aTTECTALUU — IK3AMEH.

CamocrodrenbHas paboTa CTyAEHTa MPeAIoaraeT npopaboTKy U yriyOJeHHe OCHOBHBIX
pa3esioB TEOpUU M MPAKTHKU C MCIIOJIb30BAHUEM JIONOJHUTENIBHON auTepaTypsl U MHTEpHET-
pecypcoB. IIpu caMOCTOATENBHOM BBINOJIHEHUM Pa3IM4YHBIX BUAOB 33aJaHUM CTYIEHT Yy4YUTCA
NPUHUMATh pelIeHHs, pa3duparh W U3ydaThb HOBBIA MaTepuall, paboTaTb C HCTOYHHKAMU
Hay4YHOH HHpOpMau.

B xone nexuunii mpenoaBareib M3JIaraeT U pPa3bsACHSICT OCHOBHBIE, HAaHOOJIEE CIIOKHBIC
IOHATHUS TEMBbI, a TAK)KE CBA3aHHbIE C HEH TEOPETUYECKHUE U NPAKTHUYECKUe MpoOIEeMBbl, daeT
PEKOMEH/IallMU Ha MPAKTUYECKOe WK JTabOpaTOPHOE 3aHATHE U yKa3aHHUs Ha CAMOCTOSITEIbHYIO
pabory.

CryneHTaMm, NpONYCTUBIIMM 3aHATUS (HE3aBUCUMO OT IIPUYMH), HE HMEIOIIUM
NUCbMEHHOTO PEIICHUs 3a/1a4 WM He MOATMOTOBUBIIUMCS K JJaHHOMY IPAKTUYECKOMY 3aHSATHIO,
PEKOMEHAYETCSI HE I03KE YeM B 2-HEJCNbHBI CpPOK SBUTHCA HAa KOHCYJIBTALMIO K
IPENoJIaBaTel0 ¥ OTYUTAThCA MO TeMe, U3ydyaeMol Ha 3aHATUU. CTYIAEeHThl, HE OTYUTABIINECS
[0 Ka)/10M He MpopaboTaHHOW MMHU Ha 3aHATHSAX TEME K Hadaly 3a4€THOH CECCHM, YIyCKaroT
BO3MOKHOCTb IOJIYYUTb [10JIO’KEHHBIE OallsIbl 32 pabOTy B COOTBETCTBYIOLIEM CEMECTPE.

6.2. MeTonnyeckue yKazaHus 1Jisl 00y4alOLUXCS M0 OCBOEHHIO
AUCHUTUTHHBI

HucuuruinHa «HoBelne MeTojbl W3bICKaHHWS aHTUOMOTUKOBY» IpEeAyCMaTpUBAET
JEKIMH W TPAKTHYECKHe/Tab0opaTOpHbIE 3aHATHA KAyl Heaemro. V3ydeHwe IUCHUILIIMHBL
3aBepIIAeTCs 3K3aMEHOM. YCIENIHOE H3YyYeHHUE AMCLUIUIMHBI TpeOyeT NOCEIIEeHUs JEeKIHH,
AKTUBHOM pabOThI HAa MPAKTUYECKUX U JIaOOPATOPHBIX 3aHATUSAX, BHIIOJHEHUS YUEOHBIX 3aJaHUN
IIpenoaaBaress, O3HAKOMJIEHUS! C OCHOBHOM U IONIOJTHUTENIBHOM JINTEPATYpPOH.

[Ipu moATroTOBKE K JIEKIIMOHHBIM 3aHSTUSIM CTyJIEHTaM HEOOXOAUMO:

nepes OoveperHOW JeKIMed HeoOXOAMMO MPOCMOTPETh MO KOHCHEKTY MaTepHal
npenpinymen Jekuuu. Ilpu 3aTpylIHEHHAX B BOCHPUATHH MaTepuana cileayeT oOpaTUThCs K
OCHOBHBIM JIUTEpAaTypHBIM HMCcTOUHUKaM. Eciin pazobparbes B Marepuaie onaTh He yJajloch, TO
obpatutech K JekTOopy (M0 TrpaduKy ero KOHCYJAbTallui) WJIM K TPENojaBaTeiio Ha
IIPAKTUYECKUX 3aHATUAX.

[IpakTnueckue/nadopaTopHble 3aHATHS 3aBEPIIAIOT M3Y4YEHHE HaumOojee BaKHBIX TEM
yuyeOHoll nuctumiauHbl. OHU ChyKaT JUIs 3aKpeIuleHUs U3Yy4eHHOTO MaTrepuaia, pa3BUTHSA
YMEHMM M HaBBIKOB IIOATOTOBKHM JOKJIAJ0B, COOOLIEHHM, NpUOOPETEeHMsI OMbITa YCTHBIX
NyOJIMYHBIX BBICTYIUIEHUH, BEACHUS JUCKYCCHUHM, apryMEHTAllMd W 3alllUThl BbIJIBUTaeMbIX
MOJIO’)KEHUH, HAaBBIKOB MPAKTUYECKOH paboThl B J1aOOpaTOpuM OMOTEXHOJOTHH, a TaKXKe s
KOHTPOJISI IPENOJABATENIEM CTENIEHH MTOATOTOBIEHHOCTH CTYACHTOB 10 U3Y4aeMOH TUCLUIIINHE.

[Ipy moaroTroBke K MNPaKTUYECKOMY/Ta0OpaTOPHOMY 3aHITHIO CTYJAEHTHl HMEIOT
BO3MO>KHOCTb BOCIIOJIb30BAThCsI KOHCYJIBTALIUSIMU IIPENIOIaBATES.

[Ipu moAroToBKE K MPAaKTUYECKUM 3aHATUSAM CTYJE€HTaM HEOOXOAUMO:

MPUHOCUTH C COOOI PEeKOMEHJJOBaHHYIO IPErojaBaTelieM JINTEpaTypy K KOHKPETHOMY
3aHATHUIO;

70 OYEPETHOr0 IPaKTUYECKOIO 3aHATUS IO PEKOMEHIOBAHHBIM JIUTEPATYypPHBIM
HUCTOYHUKAM MpopaboTaTh TEOPETHUUECKUH MaTepHual, COOTBETCTBYIOIIEH TEMBbl 3aHSATHS;
MOBTOPUTH MPOBEJICHHbIE MHCTPYKTAXKU MO TEXHUKE 0€30IacCHOCTH;

B Hayaje 3aHATHI 3aJaTh NPENoAaBaTeNl0 BOMPOCH MO MaTepuanty, BbI3BaBLIEMY
3aTpyJHEHUS B €ro IOHMMAaHMHU W OCBOCHMM IIpU pEIIEHWH 3a1ad, 3aJaHHBIX UL
CaMOCTOSITENIbHOTO PELIeHMUS;



B XOJI€ CEMHMHAapa JaBaTh KOHKPETHBIE, YETKHE OTBETHI IO CYLIECTBY BOIIPOCOB;

Ha 3aHATHH JOBOJUTH KaXKIYyIO 3a/1ayy A0 OKOHYATEJIbHOTO PEIIeHUs, JeMOHCTPUPOBATh
MOHMMAaHHE MPOBEICHHBIX PACUeTOB (aHATU30B, CUTYyallUi), B CIydae 3aTpyAHEHUIN oOpammarscs
K [IpernoaBaTelto.

MeTtoanyeckue peKOMeHJAANMH MO0 HANHCAHUIO, Tpe0OBaHUA K O0(QOpPMJIEHHIO
0TYETOB 110 JIA00OPATOPHBLIM padoTam

JIaGoparopHasi paboTa MOApa3syMEBaeT CaMOCTOSTEIbLHOE BBIMOJIHEHHE CTYIECHTOM
(TpymIoi CTyIEHTOB) MPAKTUYECKUX ACHCTBUN MO ompenenéHHoi teme. Llenb BhIMOMHEHUS U
HaMMCaHUs OTYeTa M0 JIAOOPaTOPHO paboTe — MPUBUTHUE CTYACHTY HABBIKOB JIOKYMEHTHPOBAHUS
NEHCTBUII M TpelcTaBiIeHHUs COOpaHHBIX MaTepuaJoB M (AKTOB B COOTBETCTBUHM C
TpeOOBaHUSAMHU, IPEIBSIBIAEMBIMU K OTYETAM.

B oTuere n0KHBI OBITH MTPEICTABICHBDI:

- Ha3BaHUE U HOMeEp JabopaTOpHOIl paboTHI;

- Tema 1 akTyanbHOCTBH (/17151 4ETO HY>KEH JaHHBINA METON);

- BBeneHue (OOBSCHSETCA NPUHIUIIOB METOJA; €€ 3HAYHUMOCTb, aKTyaJbHOCTh;
YVKa3bIBAIOTCSA 1EJb U 33aJa4d MUHHU-UCCIIEOBAHMS; MOTYT OBITh MEpPEUYHCICHBl HEKOTOPHIC
MCTOYHUKU UH(POpMAIUN);

- OCHOBHAas 4YacTb: OTPa)XXCHbI JEUCTBUSA IO JOCTHKCHHIO TIIOCTABJICHHBIX 3ajad,
3a(pUKCUPOBAHBI PE3YIBTATHI, BHIIOJHEHBI HEOOXOAMMBIEC PACUETHI,

- 3aKJII0YeHHE (KpaTKUE BHIBOJIbI);

- CIHCOK HCIIOJIb3YeMOH JHUTepaTyphl (CIUCOK OQOPMIISIETCS CIEAYIOIMIMM 00pazoMm:
@®.1.0. aBTOpa; Ha3BaHUE PAOOTHI; MECTO U T'OJ U3/IaHUsA).

Mpudrt: Time, 14 nr. Mexcrpounsnii uaTepBan: 1,5. A63am: 1.25 (wm 1,27).
BripaBHuBaHMe TekcTa: o mupuHe. [lepenoc: aBTOMaTHUECKHiA.

Kpurepuu onenku:

1) OueHkoil «OTAMYHO» OIICHHBaeTcs paboTa, B KOTOPOH COONIOACHBI CIEAYIOILIUe
TpeOoBaHUs: OOOCHOBaHAa AaKTYaJlbHOCTh W30paHHOW TEMBI; CAaMOCTOSATENBHO BBINOJIHEHA
MpPaKTHUYeCKasl 4acTh, aKKypaTHO 3a()UKCHPOBAHBI Pe3yJIbTaThl, IPOBEICHBI PACUeThl U ClEIaHbI
BBIBOJIbI, COOJIIOJICHA JIOTMYECKass CTPOMHOCTH paboThl; COOMIOJEHB BCe TPEeOOBaHHS K
0(OpMIICHHIO U CpPOKaM CIayu OTYeTa.

2) OneHKOM «XOpOIIo» OlleHUBaeTcs jJabopaTopHas padoTa, B KOTOPOH: B OCHOBHOM
CaMOCTOSITENILHO BBITIOJHEHA PAKTUYECKask YacTh; €CTh HEJOCTATKH B O(pOPMIIEHHH U pacyeTax,
BBIBOABI C(POPMYIMPOBAHBl HEIOCTATOYHO TIOJHO; HEJOCTAaTOYHO HCIONB3YETCS HaydHas
TEPMUHOJIOTHSI; OTYET CAaH HE BOBPEMSI.

3) OueHka «yI0BIETBOPUTEIBLHO» BBICTABIISIETCS MPU YCIOBUU: MUHUMAJIbHOE y4acTHE B
MPAKTUYECKOW YacTH; pe3yabTaThl He 3adUKCUPOBAHBI; OIIMOKKM B pacyeTax; HMEIOTCS
CyIIIECTBEHHBIE HEJJOCTATKU B O()OPMIICHUH, OTUYET C/IaH HE BOBPEMSI.

4) OrmneHka «HEYOBIETBOPUTENBHO» BBICTABISETCA TOI/A, Korja: a) pabora He
BBINOJIHEHA; 0) OTUET HE CJIaH MIIM COCTABJICH HE CAaMOCTOSITEIIHHO (CITUCAH).

7. ®OH/ OLIEHOYHBIX CPE/ICTB

7.1. MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3YJbTAaTOB 00y4eHUsI

C(I)OpMI/IpOBaHHOCTL KOMHCTCHLIPIIZ npu H3YYCHUU  JUCHUIUIMHBI  OIIPECACIIACTCA
MMOCpEACTBOM OLCHKU COOTBETCTBHUA OTBCTOB W/WIA  BBIIOJHEHUS 33}13HI/II7I 3as1BJICHHBIM
HHJUKATOpaM B paMKax MCpOHpI/IHTI/Iﬁ TCKYLICTO KOHTPOJA U HpOMCX(YTOQHOﬁ aTTeCTaluu
(3auera).

7.2. lllkana u KpUTEPUHU OLEHMBAHUSA Pe3yJIbTATOB 00yUeHH s

<D0pMa HpOMe)KYTOQHOﬁ aTrTeCTalluu:. 5K3aMCH.



[IpomexxyTounasi arrectanus oOydyaromuxcst B (QopMe »HK3aMeHa IMPOBOAMUTCA IO
pe3ysibTaTaM BBIIOJIHEHUS BCEX BUIOB y4eOHOM pabOThl, MPEIyCMOTPEHHBIX YY€OHBIM IJIaHOM
[0 JaHHOW JMCLUUIUIMHE, [pU O3TOM YUMTHIBAIOTCA pE3YyJbTaThl TEKYLIETO KOHTPOJIS
yCcIeBaeMOCTH B TeueHue cemecTpa. OLEHKa CTENeHW JOCTHXKEHUS O00y4aroIuMUCs
IUTAHUPYEMBIX Pe3yJIbTaTOB 0OYyUEHUS MO JAUCHUILINHE MPOBOIUTCS MPETOAaBaTEeNIEM, BETyLHM
3aHATUA 10 JAHUCLUUIUIMHE METOJOM JKCHepTHOM oneHkd. [lo wuroram mnpomexyTOdHOU
aTTecTalMd [0  JUCUMIUIMHE  BBICTaBJISIETCS  OLEHKA  «OTIMYHO»,  «XOPOILOY,
«YAOBIIETBOPUTEIBHOY» UITU «HEYIOBIETBOPUTEIHLHOY.

HlIxkana ouenusanus

Onucanue

Omauuno

BoinmonHensl Bce BuAbl yueOHOM palboThI, IPeIyCMOTPEHHbIE Y4EOHBIM
mnaHoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHUH,
HaBBIKOB MPHUBEACHHBIM B TaOJuIaX [OKa3aTened, omepupyer
MPUOOPETEHHBIMH 3HAHUSMHU, YMEHUSMHU, HaBBIKAMHU, MPUMEHSIET UX B
CUTyalusX TOBBIIICHHONW cJoKHOCTU. [Ipm 3TOM MOryTt OBITH
JOIYIIICHbl HE3HAYHUTEIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYIHCHUS MPHU
AQHAJIMTUYECKUX OIlepalusax, NEePeHOCe 3HAHMM U YMEHUN Ha HOBBIE,
HECTaHJApPTHBIE CUTYallUH.

Xopowio

BeinonHeHsl Bce BUIbI yueOHOH pabOThI, MPETyCMOTPEHHbIE YU€OHBIM
wranoM.  CTyleHT  JAEMOHCTpPHPYET  HEMOJHOE,  MPaBHIBHOE
COOTBETCTBUE 3HAHUM, YMEHUH, HAaBBIKOB IPUBEJCHHBIM B TaOIMIIaxX
nmokaszarenei, mbo eciu Tpu  OTOM ObUIM  JONyImEHBl 2-3
HECYIIECTBEHHBIEC OIITUOKH.

Yooenemeopumenvno

BeinonHeHsl Bce BUIbI yueOHOH pabOThI, MPETyCMOTPEHHbIE YU€OHBIM
m1aHoM. CTYIeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUN, B KOTOPOM
OCBEIlIEHAa OCHOBHAs!, Han0oJiee BakHasl 4yacTh MaTepuasa, HO IPH 3TOM
JIOTYIII€HA OJIHA 3HAYMTENbHas OIMOKA WJIM HETOYHOCTD.

Heyooenemsopumenvro

He BoimomHen oauH win  Oosee BUAOB  y4eOHOM  paloTHhI,
NPEIyCMOTPEHHBIX y4eOHbIM IulaHOM. CTyIeHT JEeMOHCTPHpYET
HETIOJTHOE COOTBETCTBHE 3HAHWMN, YMEHHWH, HABBIKOB TPUBEACHHBIM B
TaOIMIIAaX  TOKa3aTeded, JOMyCKAalOTCs 3HAYUTEIbHbIE  OIIMOKH,
MPOSIBIISIETCSt  OTCYTCTBUE 3HAHWW, YMEHH, HABBIKOB IO PSay
MoKa3aTesiei, CTy/[eHT MCIBITHIBAET 3HAUUTENbHbIE 3aTPyJHEHUS MpU
ONepuposaHuy 3HAHUAMU U YMEHUAMU NPU UX NepeHoce HA HOo8ble
cumyayuu.

7.3. OleHOYHbIE CpeACTBA

7.3.1. Texkymmii KOHTPOJIb

Bonpoc 1. Yto siBRsieTcss MUIIIEHBIO T prUdaMUIITHA?

A PHK-nonumepasa
b JTHK-nonumepasa
B JHK-rupaza

I' PHK




Bomnpoc 2. Yto siBNsieTCS MUILIEHBIO J11 HUTPOCOEIUHEHUN?
A JIHK

b Genku, BOBIEUCHHBIE B OMOCHHTE3 HYKJICHHOBBIX KHCIIOT
B JIHK-rupaza

I' PHK-nonumepasa

Bonpoc 3. Jli1s kakoro antuOuoTrka MuieHsto sipisiercst JJTHK-rupaza?
A OunakcoMuH

b ®TopxuHOIOHBI

B Pudamunun

I' ®upakcomuuux

Bonpoc 4. CkolbKO OKOJICHHUH (PTOPXUHOIOHOB CYIIECTBYET?
A4
b3
B6

Bonpoc 5. CootHecuTe aHTUOMOTUKH U UX MUILEHHU.

A HanuaukcoBasg KHUCJIOTa 1. PHK
b anTpanukinH 2. benku, BoBlIeYeHHbIE B OMOCHHTES
B HuTpOCcoenuHeHus 3. AHK-rupasa

Bonpoc 6. HazoBuTe MuIIEHb KyMapruHOB.
A PHK-nonumepaza

b ITHK-nonumepasa

B JIHK-rupaza

I' PHK

Bonpoc 7. K kakoMy NOKOJIEHHIO OTHOCUTCSA HUIPOdIOKCcauH?
Al
b2
B3

Bonpoc 8. Kakue rpynnbl aHTHOMOTHKOB JIEHCTBYIOT Ha TONOU30Mepa3bl?
A HanuIMKCcoBas KUCIO0Ta U MPOTHUBOOINYXOJIEBbIE AHTUOMOTUKH

b HUTpOCcoeMHeHNs U IPOTUBOOIYXOJIEBbIE AaHTHOMOTHUKH

B HuTpOCcoennHeHns U IpOTUBOBUPYCHBIE MpenapaThbl

Bonpoc 9. Kakue aHTHOMOTUKY OABIAIOT 3 cTaAuio GOpMUPOBAHUS NENTUAOTIINKAHA?
A. I'muxonenTuabl

b. Iluknocepun

B. B-nakramsr

Bonpoc 10. Kakoit aHTUOMOTHK HE OTHOCUTCSI K TUTICUTIENTHIaM?
A pamorutanuH

b BankomunuH

B sHpamunux

Bonpoc 11. Kakoif aHTHOMOTHUK OTHOCHUTCSI K TJIMKOTIETITH 1aM?
A IeHUIMILINH
b nedanorun



B nedazonun
I' Telikomianuy

Bonpoc 12. Ha ckoIbKO CTaIlii MOXHO pa3aeiuTh (GOpMUPOBaAHUE TIENTHAOTIMKAHA?
A2
b3
B4
re

Bomnpoc 13. Kakyto craauto noJaaBJisitoT JSICUTIEITH b ?
A TpaHCIVIMKO3WINPOBAHUE

b cunres munuga I

B cramuro 1

Bonpoc 14. Kakum 06pa3zoM ObUTH NOTYYEHBI TEJIAaBAaHIMH U 1a10aKaHIuH?
A CHHTETHYECKH

b nonycunteTnueckun

B MUKpOOHBIM CHHTE30M

Bonpoc 15. HazoBute unrudurops 3 -nakramas. (Beibepute cTpouky, coaepxaniyro 2
uHruomuTOopa P -makramas.)

A KJaByNnaHOBas KUCJIOTa U aBUOaKTaM

b knaBynaHoBas KuciaoTa U negenum

B Mmoenomuninu

" oputaBaHIvH U CyIbOaKTaM

Bomnpoc 16. Yem 1o cTpykType kKapOOnIeHEMbI OTIUYAIOTCS OT MEHUITUUIMHOB?
A OTCYTCTBYET CepocoepKaIiee KoabIo

b atom cepsl 3aMeliieH Ha yriaepos

B otcyrcTByeT B -1akTaMHOE KOJBIIO

I" atom cepbl 3aMelIeH a30T

Bonpoc 17. Kakoe konuuecTBo 11€paoClIOPHUHOB CYILIECTBYET?
A6
b4
B5
r3

Bonpoc 18. CriocoOHOCTh TOAABISTH POCT MUKPOOPTAHU3MOB 3TO?
A aKTHBHOCTH QaHTUOMOTHUKOB

b MITIK

B MBK

Bonpoc 19. Uto He sBiIsIeTCS METOIOM ONpeeeHUs aKTUBHOCTH aHTUOUOTHUKOB?
A MIIK

b MBK

B ATCC

Bonpoc 20. Kakum He MOXeET ObITH eiicTBHE aHTUOMOTHKA?
A GakTepHuocTaTH4ecKoe

b Gakrepunnmnoe

B GaxTepuonuruyeckoe



' 6bakTeprocenTuyeckoe

Bonpoc 21. Kakue MeTozs! onpeaeneHus He BKirodaeT B ceds MITK?
A Ha XUAKOHU cpene

b na noTtHO# cpene

B B razoo6pasHoii cpene

I' meton muddy3uu B arap

Bonpoc 22. Kakas pa3HOBHIHOCTh MeTOa TG (GY3UN B arap He CyIeCTBYeT?
A MeTo JIyHOK

b M-tect

B MeTon nuckoB

I' E-Tect

Bonpoc 23. Kakoro cnekTpa 1eiCTBHsI aHTHOMOTHKOB HE CYIIECTBYET?
A aHTHOaKTepUalIbHBIE

b nmpotuBorpu6xoBsie

B anTHNIPOTO30MHBIE

I' npoTuBOBHpYyCHBIE

Bonpoc 24. Ha3oBute (hakTopbl, BIUSIOMINE HA ONPEIEICHUE TPOTYKTUBHOCTH aHTUONOTHKOB.
A cocTaB cpelibl U TeMIlepaTypa KyJIbTHBUPOBAHUS

b n10THOCTH HHOKYJTIOMA U CPEibl

B nHanuuue npeamecTBeHHUKa aHTUOMOTHKA U PH cpenbl

Bonpoc 25. Pacnionoxute B IpaBUILHOM MOPSIKE ITAIBI MPOBEACHUS KOMILIEKCA IO MTOUCKY
IPOIYIIEHTOB aHTHONOTHUKOB B TIPUPOJIE:

A Briienenue 1 XuMHYECKYIO UICHTHPHUKAIIUIO0 MUKPOOHBIX MeTa00IuTOB (3)

b KyneTHBHpOBaHHE MPOIYLIEHTOB, IPUBOIAIICE K HAKOTJICHUIO MU OHOJIOTHYECKH aKTHBHBIX
coenuHeHUH (2)

B Briaenenne MUKpOOpPraHu3MOB U3 IPUPOIHBIX MecT oouTanus (1)

I" BeisiBrieHre xapakTepa X OMOJIOTHYeCKOro JieicTBUA (TUITMpOBaHue) (4)

Bonpoc 26. YcraHoBUTE MOPAI0K ITANOB MPOMBIIUIEHHOTO TPOU3BOJICTBA TPOTUBOMUKPOOHBIX
npenapaToB Ha OCHOBE MPUPOIHBIX AHTHOMOTHKOB.

A aHanu3 cofep)kaHus JIEHCTBYIOIIETO BEIIECTBA, €0 YUCTOThI, aKTUBHOCTH, CTEPHIIBHOCTH (5)
b nonydenune uncroil KyapTyphl opranuzMa-npoayuneHTa (1)

B npurorosnenue nekapcTBeHHOM (HopMbl (6)

I' KynbTUBHpPOBaHUE MPOYLIEHTA, B XOJI€ KOTOPOTo 00pa3yercss aHTUOUOTHK (2)

J1 BbIIE€TIeHNE aHTUOMOTHKA U3 KYJIbTYpalbHON *KUIKOCTH MK MuLenus (3)

E ouncrka npoaykra (4)

Bonpoc 27. Ha ckoabpKo rpymnn MOXKHO pa3fenuTh (PepMEHTHI, y4acTBYIOLIUE B OMOCHHTE3E
QHTUOMOTHKOB?

A4

b5

B6

I3

Bonpoc 28. CooTHecuTte rpymniibl HepMEHTOB ¢ IpUMEPaMH MPOJYKTOB pEaKIUil.
A) xaTanuzupyromnye o0pa3oBaHue MPOCTENIINX MEPBUYHBIX MTPEAILIECTBEHHUKOB
b) xaTanusupytomue o6pa3oBaHue MEPBUYHBIX META0OIUTOB



B karanusupyromnire o0pazoBanue 1 MOIUGPHUKAIMIO TPOMEKYTOUHBIX POIYKTOB METa00IM3Ma,
KOTOpBIE SIBIISTIOTCS MCXOAHBIMU JUTS CHHTE3a ONPEICICHHOTO aHTHONOTHKA

1.
2.
3.

MeBanonoBas Kuciora
MetunmanoHat
Xnopampunexon

Bonpoc 29. Kakue MeTo/ bl OTy4eHHUs MPOIYLIEHTOB aHTHOMOTUKOB HE OTHOCATCS K TEHHBIM?
A) MeTos HHIYIIMPOBAaHHOTO MyTaruHesa
B) renomusrii maddauar

B) cnusiHre nporomiacToB

Bonpoc 30. Kakue cymmecTByrOT HOBbIE METO/IbI MOJTYy4YEeHUS] aHTHOUOTUKOB?
A Merton ObicTporo ckpunuHara M. KaBaryuuu u MeTo1 H30IMpYIOILIEro Yuma
b PubocomubIii HH)KMHUPUHT U MeTo1 Tuddy3uu B arap

B M3onupyromuii 4un 1 METO AUCKOB

7.3.2. IIpoMexyTOYHASI ATTECTALUSA

CoNoarwdE

NNRPRPRPRREPREPRRRERRE
POO©Wo~N A WNEO

22.
23.
24,
25.
26.
27.
28.
29.

30.

Oransl GOPMHUPOBAHUS 3HAHUNA 00 AHTHOMOTHKAX.

Oransl GOPMHUPOBAHUS METOINIECKHUX ITOAXO00B K CKDHHUHTY aHTHOMOTHKOB.
PanHue u coBpeMeHHbIE METO/bI CKPUHUHTA.

[lepeunicinuTe METOIBI COBEPIICHCTBOBAHUS MPOTYLIEHTOB aHTHOMOTHKOB.
Tecr-cucTembl, HCIIONB3yEeMBbIE Il CKPHHUHTa aHTHOMOTHKOB.

MeTto1b1 MOAM(PUKALIUY MOJIEKY]T aHTHONOTHKOB.

MuiieHu neicTBUSI aHTUOUOTUKOB.

OcHOBHbBIE MEXAaHU3MBI PE3UCTEHTHOCTH.

AHTHOMOTUKH, MOAABIISAIONINE CUHTE3 OelKa.

[TpoTuBOrpNOHBIE AaHTUOMOTUKHU, MEXAHU3M JCHCTBUS.
[TpoTHBOOMYX0JIeBbIE AaHTUOMOTHKH.

[Tepcuctupytouirie GopMbl MUKPOOPTaHU3MOB.

HepubocoManbHblIi enTHIHBINA CUHTES.

ITonukeTuAHBIN CUHTES.

MeToapl MOBBIIEHUS TPOAYKTUBHOCTH IITAMMOB.

«ITamm-cenexuus».

Tunuyzas nporpaMMa CO3/1aHHs IPOMBIIIJIEHHOTO IITAMMA.
KomOuHaTopHbIi 6MOCHHTE3, €ro 3a/1auu.

Ponb cucreMHOM GMOTEXHOJIOTHH B CO3JJaHUH ILITaMMa-IPOAYLIEHTA.
Onenka ¢papMakoIOrH4ecKoi 6€30MacCHOCTH aHTHOUOTHUKOB.
OU3NKO-XUMUYECKHE U  OMOJOTMYECKHE XapaKTePUCTHKH, ONpPEIeIolne
MOJIEKYJIbI JIJISl CO3/1aHus JIEKapCTBEHHOTO CPECTBA.

Judy3noHHbIN METO ONpeeIeHNs aHTUOaKTeprUaIbHOW aKTUBHOCTH.
dapMakoI0ruueckre MoAeNu st 0T00opa KaHAUIaTOB B Mpenaparhl.
Banupaanus MeTo10B py CKPUHUHTE HOBBIX AaHTUOMOTHKOB.

Kax dhopmupoBanvcs 3HaHUsT 00 aHTUOMOTHKAX ?

HazoBute TecT-cucTeMbl, HCTIONb3yEeMbIe ISl CKPUHUHTA aHTUOMOTHKOB.
Uto Takoe nepcuctupyromue GopMbl MUKPOOPTaHU3MOB?

Kakne MexaHu3MBbI PE3NCTEHTHOCTH BaM U3BECTHBI?

BBIOOD

Kakue (1)I/I3I/IKO-XI/IMI/I‘{CCKI/IG U OHMOJIOTHYCCKHE XapPaKTCPUCTUKU OIPCACITIAIOT BBI60p

MOJICKYJIBI UIA CO3JaHUs JICKAPCTBCHHOT'O CpC,Z[CTBa?

I[J'I}I KakuXx 1eneu CIIY>KUT BaJilnganus mnpu OT60pC KaHANAAaTOB B JICKAPCTBCHHBIC Cpe[[CTBa?



