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1. LEJb U 3AJAYU JUCLUATLINHBI

[Iporpamma cocTtaBieHa B COOTBETCTBHH € TpeOoBaHUAMU DeepantbHOTO TOCYIapCTBEHHOTO
obpaszoBarensHoro cranmapra (OI'OC BO) mis mpoduns «MartepuaaoBeieHHE U TEXHOJOTHHU
HAaHOMATEepUAJIOB M HAHOCHCTEM», HampasieHue nonarotoBku 22.03.01 «MarepuanoBenenue u
TEXHOJIOTUSl MaTepUajOB», PEKOMEHIAIUSMU METOJMYECKOM KOMUCCUU U HAKOIUIEHHOTO OIIbITa
MperoIaBaHusl TUCHMIUIMHBI Kadenpoit anamutudeckoil xumuu PXTY umenn [I.U. Menneneesa.
[IporpamMma paccunTaHa Ha U3y4€HUE AUCLUILIMHBI B TEYEHUE OJTHOTO CEMECTPA.

JucuuminuHa «Ananumuyeckaa Xumusa u QU3UKO-XUMUUECKUE Memoobl aHanu3a Oons
MAmepuano8edenus U mexHoI02Uu Mamepuaios» OTHOCUTCS K 0a30BOM 4acTH TUCHUIUIMH Y4eOHOTO
mwiada. [IporpaMma AMCHUIUIMHBI MpeArosaraeT, 4yro oOy4aroliMecs HMEIOT TEOpPEeTHYECKYI0 U
MPaKTUYECKYIO MOATOTOBKY B 00J1aCTH MaTEeMaTHKH, PU3UKHU, OOIIEH U HEOPraHUYECKON XUMHUH.

Henp aucHumiIMHbl — NpHOOpeTeHHe 00Y4aroIMMMCS 3HAHWNW 10 OCHOBHBIM TIpyINaM
METO/IOB XMMMUYECKOTO aHajlu3a, Haumbojee IIUPOKO NPHUMEHSEMbIX B MPOMBIIUIEHHOCTH U
HCCIIEIOBATEeNIbCKOW paboTe, a TakkKe KOMIETEHIMH, HEOOXOJMMBIX XHUMHKaM-TEXHOJIOraM BCEX
CHEIMAIbHOCTEN JUIsl pellieHNs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaIN3a.

3agaun JMCUMIVIMHBI — H3y4YEHHE TEOPETUYECKHMX OCHOB XHMHUYECKHX M HEKOTOPBIX
(GU3MKO-XMMUYECKUX METOJOB aHalli3a; O3HAKOMJIEHME C MPUHIMIAMH pPaOOThl OCHOBHBIX
puOOPOB, UCIOIB3YEMbIX B (PU3NKO-XMMHUYECKHX METOJaX aHalHu3a; U3y4yeHHEe METPOJIOTHYECKHX
OCHOB aHAJIUTHYECKOM XUMHUHU; O3HAKOMJIEHHME C METOJaMH, IIUPOKO HCIOJIb3YEMBIMH B
COBPEMEHHOMN aHAIIMTUYECKOW MTPAKTHKE.

JlucuuiuinHa  «AHanumuueckas Xumua U QuU3UKO-XUMUuecKkue Mmemoovl aHATU3aA 0N
Mamepuanoée0eHus u mexuHonozuu mamepuanoe» npenojacrca B 4 cemectpe. KoHTpoas
YCIIEBAEMOCTH CTYJEHTOB BEJIETCS IO MPHUHATON B YHUBEPCUTETE PEUTUHTOBOM CHUCTEME.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIHHUIIVIMHDI

N3yueHne IUCHUILIMHBI HAIPaBJIE€HO Ha MPHOOpPETEHHE CIEAYIOMUX MPOoPECCHOHATBHBIX
KOMIIETEHINH:

KO,I[ N HAUMCHOBAHHEC
HHIUKaTOpa JOCTHXKCHUA

Ko u naumenoBanue
npodeccuoHanbHOM

HaumeHoBaHue KaTeropuu
(rpymibl) TpodecCHOHATBHBIX

KOMITETEHITHI KOMITETEHIIMH BBITYCKHHUKA
Tun 3agau mpod. [TIK-2 CnocobGeH mpuMeHsTh I1K-2.1 3HaeT OCHOBHBIE
JEeSITEeNIbHOCTH HABBIKU HCIIOIb30BAHUS MPUHIIUITB 1 METOAUKHI

Hay‘{HO-I/ICCHe,Z[OBaTCJILCKI/Iﬁ

IPHUHIIMIIOB ¥ METOMK
KOMILJIEKCHBIX MCCJIEIOBAHUH,
UCIIBITAHUHI U JUATHOCTUKH
MaTepUajIOB, U3ICIHHA U
IIPOIIECCOB MX MPOM3BOJICTBA,
00paboTKN U MOTU(PHUKALINH,
BKJIIOYAsi CTAaHJIAPTHBIE U
cepTu(UKaIMOHHBIE
HCIBITaHUSA

KOMILJICKCHBIX HCCIICIOBAHUH,
WCIIBITAHUI U JUATHOCTUKHU
MaTepHuasoB, U3ACIUN U
MIPOIIECCOB MX MTPOMU3BOICTRA,
00pabOTKH U MOU(PHUKALIHH,
BKJIFOYAs CTAHapTHBIC U
cepTu(dUKaIMOHHbIE
HCIBITAHUS

[1K-2.2 YmeeT npuMeHsTh
HaBBIKHA KOMILJICKCHBIX
HCCIeI0BaHNM, HCIIBITAHUIN U
JMAarHOCTUKU MaTepHUasoB,
W3JIeTTUN U TPOLIECCOB UX




POM3BOJICTBA, 00PabOTKU U
MOAu(HUKAIINY, BKITIOYAs
CTaH/IapTHBIC U
cepTu(UKaIMOHHBIC
UCTIBITAHUS

[1K-2.3 Bnageer OCHOBHBIMU
METOIaM1 KOMIUICKCHBIX
HCCIICIOBAHNH, NCIIBITAaHHUI U
JMArHOCTHKH MaTepUasIoOB,
W3EJIMI U IPOILIECCOB UX
MIPOU3BOJICTBA, 00PaObOTKHU 1
MO U (UKAIIH, BKITIOYast
CTaH/IapPTHBIC U
cepTuUKAIIMOHHbBIC
UCTIBITAHUS

[IK-5 Cnocoben npumMeHsTh
HABBIKH UCTIOJIH30BAHUS
MPUHIIATIOB U METO/IUK
KOMIUIEKCHBIX HCCIIEIOBAHUI

ITK-5.3 BnageeT 0OCHOBHBIMH
METOJIaMH OTIPEICTICHUS
(PU3UKO-XUMHYCCKUX CBOWCTB
HaHOMAaTepHAJIOB

HaHOMAaTepHUaJoB U MPOIIECCOB
UX MOJy4eHus, 00paboTKu U
MO (UKAITUT

B pesynbpTaTe nzydeHus: AUCIUIUIMHBI CTYICHT OakanaBpuaTa J0DKEH:
3nameo:

OCHOBHBIC IIOHATUSA, TCPMHHBI, MCTOJbl W IPHUEMBI KAaUYCCTBCHHOI'O M KOJUYCCTBCHHOI'O
XUMHWYECCKOTI'O aHaJiku3a,

TECOPETHIYCCKHUEC OCHOBEBIL q)HSI/IKO-XHMI/I‘IeCKI/IX METOAOB aHaJInu3a,

MPUHIMIBI pabOThl OCHOBHBIX MPUOOPOB, UCHOIB3YEMBIX IJIs MPOBEICHUS KaueCTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIH3a;

Ymemn:

IIPpUMCHATDH HpI/IO6pCTeHHBIe IMPAKTUYCCKHUEC HABBIKU B HpO(l)CCCPIOHaJIBHOI;'I JACATCIIbHOCTH IJIsA
PEIICHMA KOHKPETHBIX 3a1a4;

MIPOBOJIUTH OOOCHOBAHHBIM BHIOOP METO/Ia aHAJIM3a C YU4ETOM IeJield U 0COOCHHOCTEH TaHHOH
MPaKTUYECKOM 3a7a4u;

IIPOBOIUTH PACYEThl HA OCHOBE MTPOBECHHBIX MCCIICIOBAHNUIT;

MIPOBOJIUTH METPOJIOTUYECCKYIO OLICHKY PE3YJIbTaTOB KOJIMYECTBEHHOTO XUMUYECKOTO aHaJIH3a
Braoemy:

OCHOBaMH METPOJIOTHUECKOM OIIEHKU PE3yJIbTATOB KOJMYECTBEHHOTO XUMHUECKOTO aHAIIN3a;
pUeMaMH UHTEPIIPETAIMH PE3YJIbTATOB aHAIN3a HAa OCHOBE KBAJIMMETPUUYCCKHUX OICHOK;
METOJIOJIOTHEH  XUMHYECKMX H  (PU3UKO-XMMHYCCKHX  METOJI0B IITUPOKO
HCIOJIb3YeMBIX B COBPEMEHHOM aHaTUTUYECKOM MPaKTHKE;

OCHOBaMHU CHCTEMBI BBIOOpa METOJOB KAa4eCTBEHHOTO W KOJHMYECTBEHHOTO XHMHUYECKOTO
aHalM3a JUIsl pelIeHHs] KOHKPETHBIX 3a/1a4.

aHalu3a,



3. OFbEM JUCHUIIJIMHBI 1 BUJAbI YYEFHON PABOThHI

Bua yueOHo# paGoThl

O0beM TUCHUIIINHBI

3E Axkan. | Acrp.
q, y.
OO0masi Tpy10€eMKOCTb IM CHUTIIMHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 1,79 64,4 48,3
Jlexun 0,45 16 12
[IpaxTueckue 3anstus (113) - - -
JIaboparopubie paboTsl (JIP) 1,34 48,4 36,3
CamocrosiTesibHas padoTa 2,21 79,6 59,7
KonTakTHas camocTosiTennpHas pabora - -
CamMocTosATeT HOE U3YUeHNE PA3ICIOB JUCITUTITMHBI 22 79,6 59,7

Buja uTOoroBoro KOHTpoOJIf:

3a4yer ¢ OLeHKOM




4. COAEP KXAHUE JUCHUIIJINHBI

4.1. Paszaennl TUCHUNIMHBLI U BUABI 3aHATHI

AxkajzeM. 4acoB

Ne Jlek- | Ipak. Jao. | Cam.
w/n Pa3znen aucuunjanHbl Bcero wn | 3an. pabo- | pado-
ThbI Ta
1. Paznen 1. UnenTuduxanusi MOHOB 3J1eMEHTOB 32 6 _ 6 20
B pacTBopax
1.1. | Beenenue B COBPEMEHHYIO aHATTUTHYECKYIO 1 _ 1 >
XUMHIO
1.2. | Cnenuduka 3a7a4 aHATUTHICCKON XUMHU 4 1 - 1 2
1.3. | XuMu4ecKkue paBHOBECHS B TOMOTEHHBIX U
reTepOreHHbIX CUCTEMaX, IPUMEHSIEMbIX B 12 2 - 2 8
aHAJIMTHYECKOM XUMUH
1.4. | KadecTBeHHBIE U KOJIMYECTBCHHBIE
AHATUTUICCKUE PEAKIIUU C OPraHuICCKUMHU 12 > _ > 3
AQHATMTHICCKUMU pearcHTaMU B aHAJIN3e
HEOPraHNYECKHUX BEIICCTB
2. Pa3nen 2. KoanyecTBeHHBIH XMMHUYECKHH 88 8 _ 40 40
aHaJIN3
2.1. | [TpuHIMITEI ¥ 331391 KOJMYCCTBCHHOTO aHAIH3a 45 0,5 - 2 2
2.2. | TutpumeTpuveckuii anamu3. TUTBI peakIuii,
HCIIOJIb3YeMBIX B TUTpUMETpUU. TpeboBaHusl, 9 1 - 4 4
MPEABSBISIEMbIC K HUM
2.3. | Peakuuu HeWTpamu3anuy B KOJTMYECTBEHHOM
17,5 15 - 8 8
XUMHYECKOM aHaJIN3e
2.4. | AHauTHYECKHE peaKIuu
KOMIUIEKCOOOPa30BaHUS U OCAKIACHUS B 20 2 - 9 9
KOJIMYECTBEHHOM XMMHUYECKOM aHaJIN3e
2.5. | AHaIMTHYECKHE PEeaKITUU OKUCIICHHUS-
BOCCTAHOBJICHHUS B KOJIMYECTBEHHOM 20 2 - 9 9
XUMHYECKOM aHaJIN3e
2.6. | MoHooOMmeHHas xpomartorpadus B 17 1 _ 3 3
KOJIMYECTBEHHOM XHMHUYECKOM aHAJIN3e
3 Pa3nen 3. BBenenue B (pU3HKO-XUMHYECKHE o4 2 _ 2 20
' (MHCTPYMEHTAJIbHbIE) METOAbI AHAJIN3A
3.1. | Knaccudukanus HHCTpYMEHTAIBHBIX METOJIOB
aHanu3a (DXMA). AHATUTUYECKHI CUTHAJ KaK 45 0,5 - - 4
nHpopmaTuBHAs (PYHKIUS COCTaBa BEUIECTBA
3.2. | AHaUTHYECKHE U METPOJIOTUUECKHE
11 1 - 2 8
xapakTepucTuku ®XMA
3.3. | O0mas xapakTepuCcTUKa CIEKTPaJIbHBIX,
ANIEKTPOXUMHUYECKUX U XPOMATOrpahuIecKux 8,5 0,5 - - 8
METOJIOB aHaJIN3a
HUTOI'O 144 16 - 48 80




4.2 Copnepsxkanue pa3ae/ioB UCHUNINHBI

Paznen 1. I/IHeHTH(l)I/IRaIII/IH HOHOB 3JICMCHTOB B pacTBOpax

1.1 BeeneHue B COBPEMEHHYIO AaHATTUTHUECKYIO XUMHUIO.

Ananutruyeckas XuMusi Kak OCHOBAa METOJIOB M3Y4YE€HHUSI U KOHTPOJISI XUMUYECKOIO COCTaBa BEIIECTB
B MaTepUajIbHOM IPOU3BOJACTBE, HAY4YHbIX HCCIIEJOBAHUSAX, B KOHTPOJE OOBEKTOB OKpY’Karoulei
cpenpl. Buapl anamm3za. ONeMEHTHBIH, MOJEKYIApHBIA, (a3oBBIi W M30TONHBIA aHAIHU3.
KonnuecTBeHHBII M KAayeCTBEHHbIM aHAJIM3 OPraHUYECKUX M HEOPraHUYECKUX BEIIECTB.
Xumuyeckue, (U3UKO-XMMHUYECKHE METOJbl aHajiu3a, WX B3aMMOCBS3b, COOTHOILIEHUE U
IpUMEHEHHE. AHAIUTHUYECKUH CHUTHAJI KaKk HOCUTENIb KAaueCTBEHHOM M  KOJIMYECTBEHHOMU
nHpopmanuu 00 oObekTe aHanmu3a. [locTaHOBKAa aHATUTHYECKOW 3adaud. AJNTOPUTM TPOBEICHUS
aHanu3a: oTOOp cpeaHedl MpoObl, MOATOTOBKA MPOOBI K aHAIM3y, U3MEPEHUE aHATUTHYECKOTO
CUTHaJla U €ro METpOJIOTWYeCcKas OIIEHKAa, pacueT pe3yiIbTaTOB aHalu3a M MX HHTEpHpeTarus.
[Ipumepsl pemieHus 3ajad aHAIUTUYECKOTO KOHTPOJII B XMMHYECKON TEXHOJIOTHMH, B aHalM3e
00BEKTOB OKpyxaromel cpenbl U ap. IIoHATHS O COBpeMEHHBIX METOJaX AJIEMEHTHOTO aHalIu3a:
ATOMHO-OMHMCCHOHHBIN  aHAJIM3, aTOMHO-aOCOPOIMOHHBIN aHamu3, PEHTTeHOMIYyOPECIICHTHBIN
aHaJu3.

1.2 Cneunduka 3a1a4 aHATUTHYECKON XUMUMU.

OcHOBHBIE TEpPMHUHBI aHAMHTHYECKOW xumuu. OOHapyxeHue. OmpeneneHue. AHaIH3.
AHanUTHYECKHE XUMUYECKHE peaklWHh KaK OCHOBa XMMHYECKOro aHanusza. KauecTBeHHBIE U
KOJIMYECTBEHHBbIE aHAJIMTHUYECKUE XHMHUYECKHE peakuuu. TpeOoBaHUS, NPEAbABISIEMbIE K HUM.
Crenundurka aHaIUTHUECKUX pEAKIHMM, MCIOJIb3yeMbIX B aHainu3e. AHajluTHdeckas ¢opMa u
aHAJIMTUYECKUE MPU3HAKU. AHAIMTUYECKHE PEaKIMU U aHauTu4deckue 3¢ dekTol. XapaKTepuCcTUKU
AQHAJIMTUYECKUX PEAKIMIl: YyBCTBUTEIBHOCTh, HM30UPATENbHOCTH (CEIEKTHUBHOCTDH). ['pymNmoBble,
oOurue, yacTHbIE, XapaKTepHble U cnenuduieckue peakuuu. [IyTu moBbleHUs H30UPaTETbHOCTU U
YYBCTBUTEIbHOCTH aHATUTUYECKUX PEAKIIHIA.

1.3 XuMuyeckue paBHOBECHUSI B TOMOTE€HHBIX U I'€TEPOT€HHBIX CUCTEMAaX, IPUMEHSEMBIX B
AQHAJIUTUYECKOM XUMHUH.

OCHOBHBIE THUIIBI pEaKIUi, IPUMEHSIEMBIX B aHAIUTUYECKON XUMHH (OCaKICHHS, KUCIOTHO-
OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUsl, OKUCICHUsI-BOCCTaHOBIIEHUS). COCTOSTHUE MOHOB AJIEMEHTOB B
pactBopax. KoHCTaHThl ~ paBHOBECHS  AHAIUTUYECKHX  peakUuui:  TepMOJIUHAMHYECKUE,
KOHLIEHTPALIMOHHbIE,  ycloBHble. (DakTopbl, BIUSAIOIME HAa  XUMHYECKOE  pPaBHOBECHE
(komriekcooOpa3oBaHue, 00pa3oBaHHWE MaJOpPaCTBOPUMBIX COEIWHEHUH, H3MEHEHHE CTeleHU
OKHUCJICHHS OIpeNesieMOro UOHA, BIMSHUE MPUPOJIbI PACTBOPUTEIIS, HIOHHOW CHUJIBI, TEMIIEPATYpPHI,
COCTaBa pacTBOpPA).

PaBHOBecHssT B aHaJUTUYECKHM BaXXHBIX MPOTOJUTHUECKUX cucTeMax. KoHcTaHThI
KHCIIOTHOCTH M OCHOBHOCTH. YpaBHEHHUS MaTepuaibHoro Oamanca. Berumcienwe pH pactBopoB
KHCIIOT U OCHOBAaHUN pAa3IMYHOW CHIIBI, CMecel KHUCIOT U ocHoBaHMil. BydepHbie pacTBOpHI,
UCIOJIb3yeMble B XHMHUYECKOM aHalHM3e: HMX COCTaB, CBoicTBa (OydepHas eMKOCTh, 00JacTh
OydepupoBanus), pacuer pH, npuMeHeHre B aHATUTHYECKO W XUMHUH.

AHanuTuyeckue peakuuu KOMILJIEKCOOOpa30BaHus, OCaXJICHUS, OKHCIICHUS -
BoccTaHoBNeHUsl. OOmMe, cTylneH4YaTble M YCIOBHBbIE KOHCTAHTHI YCTOMYMBOCTH KOMILIEKCHBIX
coenuHeHUil. Vcmonp3oBaHWe peakUuid KOMIUIEKCOOOPa30BaHHWS B AHAIUTUYECKOW XUMHUU
(oOHapykeHHE ¥ KOJHMYECTBEHHOE ONpeNeleHne, MackupoBaHue). lMcnonp3oBaHue peakiui
OCaXJICHHUSI B AHAJIUTHYECKUX IHessiX. KoHCTaHTa paBHOBECHS PEAKLMI OCaXJIECHUS-PAaCTBOPEHMUS;
(dakTophl, BIUAIOIIME HAa PACTBOPUMOCTH OCAIKOB. Pacuer ycloBWil OCaKIEHHUS M PACTBOPEHHUS



ocankoB.  OKHUCIMTENbHO-BOCCTAHOBUTENbHBIE  paBHOBecus. CTaHmapTHBIE W peabHbIHA
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE TIOTCHIIUAIBI.

Xumudeckue M (PU3MKO-XMMUYECKHE CcrocoObl ompenenenuss pH pactBopoB. PaBHOBecus
AQHATTMTUYECKUX PEaKIHMi KOMIUIEKCOOOpa3oBaHus W ymnpaBieHue UMu. DakTophl, BIUAIONIME HA
HaIpaBJICHUE OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuii. KoHcTaHTa paBHOBECHS M €€ XMMHKO-
aHaMTHYeCKOoe 3HaueHue. Pacuer k03 HUImeHToB moOOYHBIX peaKIHii.

1.4. KauecTBeHHbIE U KOJHMYECTBEHHbIE AHAIMTUYECKHE pEAKIMU C OPraHU4YECKUMHU
AHAJIMTUYECKUMH pPEareHTaMy B aHAJIM3€ HEOPraHMUECKHUX BEIIECTB.

Oprannyeckne ananmutudeckue peareHtsl (OP). Knaccupukamus OP mo Tumy peakuuii ¢
HeoprannueckuMu noHamu. Kommiekcoob6pazyrouiue OP u ctpoeHne ux MosIeKyil: GyHKIIMOHAIbHO -
aHAJIMTUYECKas U aHaJIUTHKO-aKTUBHAsl rpynnbl. OCOOEHHOCTH M MPEUMYIIECTBA MCIOIb30BAHUS
OP, o6Gnactu npumeHeHus. JlonosHUTENBHO: TeOpHsl AeHCTBUS KoMIuiekcooOpasyromux OP, yder
nonHoro cocrosiuusi OP u Meraia. ['unoTe3a aHaioruii U MpakTUYECKUe BBIBOIBI U3 Hee. [Ipupona
XUMHUYECKON CBA3M B KoMmiiekcax OP ¢ moHaMM MeTayuioB UM €€ MpOsIBICHHE B IIBETHOCTH
koMmIiekcoB. Peakmuu  OP ¢ xpomodopHbIMH  31eMeHTaMU. VHTEHCHMBHOCTH  OKpacKu
aHAJIMUTUYECKUX (POPM M HHTEHCUBHOCTH MorJouleHus. lcnosib30BaHue peakiuil opraHuuecKux
peareHToB B (OTOMETPUYECKOM aHaIH3E.

Paznena 2. KosndyecTBeHHBIN XUMUYECKHHA aHAJIN3

2.1, [TpuHIUITBI ¥ 3312491 KOJIMYECTBEHHOTO aHAIH3A.

Krnaccudukanuss MeToJ 0B KOJHUYECTBEHHOTO aHaln3a. 1peOOBaHUs, NPEIbSIBISIEMbIE K
XAMUYECKAM pEaKIUsM B KOJHMYECTBEHHOM aHaiHM3e. OTambl KOJWYECTBEHHOTO OIPE/ICICHUSI.
XapakTepUCTHKA Pe3yJIbTaTOB KOJUYECTBEHHOTO XUMHUECKOTo aHainmu3a. OnpeneieHue CoepKaHus
BEIIECTBA B pacTBOpE, pacueTHbIe (hopMyInbl. CIIocOOBI PEACTaBICHUS PE3YJIbTAaTOB aHAN3a. TecThl
Ha BBISBJICHUE CUCTEMAaTHUYECKUX IOTPEIIHOCTEH B PE3yNIbTaTaX KOJHYECTBEHHOTO XHMHUYECKOTO
ananu3a. [Ipo6ootT6op 1 mpoOOmoArOTOBKA.

2.2. Tutpumerpuyeckuii anamu3. THIIBI peaKIuii, HCTI0JIb3YEMBIX B THTPUMETPHUH.
TpeGoBanusi, npeabsABIsSIEMbIE K HUM.

[Ipunnun tutpumerpun. TuTpoBaHue u ero stambl. ['paduueckoe nzoOpakeHue mpoiecca
TUTPOBAHUS — KpUBbIE TUTPOBaHMS, HUX BHUAbl. CKa4yoK Ha KpPHUBOW TUTPOBaHHUSA, TOYKa
skBuBajeHTHOCTH (T.3.) m koneunas touka THTpoBanus (K.T.T.). IlepBuuHble M BTOpUYHBIC
cTanaaptel. [IpueMbl TUTPUMETPUYECKOTO aHalIu3a: MpAMOe M 0OpaTHOE TUTPOBAHUE, KOCBEHHBIE
MeToabl. Tumbl peakuuid, HCIOJIB3YeMbIX B TUTPUMETPHUYECKOM aHalu3e; TpeOoBaHU,
MIPEIbSIBISEMBIEC K HUM.

JIoTIOTHUTENBHO: UHCTPYMEHTANIbHBIE MeTOAbl HHAUKauK 1. [ToTeHIImoMeTpruuecKoe TUTPOBAHHE.
Merton I'pana. [Ipyrue ciocoObl yCTaHOBIIEHUSI KOHEUHON TOYKU TUTPOBAHHUS.

2.3. Peakuuu HeiTpain3anuy B KOJIMYECTBEHHOM XUMUUECKOM aHAJIN3eE.

MeTtoabl KUCIOTHO-OCHOBHOTO TUTpOBaHUs. CyIIHOCTh METO/Aa KHCIOTHO-OCHOBHOI'O TUTPOBAHMUS.
KpuBble KHCIOTHO-OCHOBHOTO THUTpOBaHUsA. PacueT M TNOCTpOeHHE TEOPEeTHUECKUX KPHUBBIX
TUTPOBAHMSI CHJIBHBIX M CJIA0BIX OJHOOCHOBHBIX MPOTOJUTOB. DaKTOPHI, BIMSIIONIME HA BEIHMUUHY
CKauKa Ha KPHUBBIX KHUCIOTHO-OCHOBHOTO THTpOoBaHUS. CHocoObl YCTaHOBJIEHHS KOHEUHOW TOUKU
TUTpoBaHMs. KHUCIOTHO-OCHOBHBIE MHJMKATOpPbl, HMHTEpBaJl IEpexoJa OKPAaCKU HHIUKATOPa,
noka3zatens TuTpoBanus (pT). [IpaBuiio BeIOOpa MHAMKATOPA Ul KOHKPETHOTO Clly4yasl TATPOBAHUSI.
[IpakTueckoe IIPUMEHEHHE peaxkuuin KHCJIOTHO-OCHOBHOTO B3aUMOJECHCTBHYS.
IloTeHIIMOMETPUYECKOE TUTPOBAHME HA OCHOBE PEAKIUI KUCIOTHO-OCHOBHOTIO B3aMMOJICHCTBHUSL.
WNHaukaTopHbIE MOTPEIIHOCTH U UX OLICHKA.



2.4. AHanmuTHYECKHE PEaKIMU KOMIUIEKCOOOpa30BaHUS W OCAXKJICHHS B KOJIMYECTBEHHOM
XMUMHUYECKOM aHAJIN3E.

Hcnonb3oBaHue KOMIUIEKCOOOpa30BaHUS B XUMHUYECKOM aHanu3e. Heopranuueckue u
opranuveckue Jurasabl. KOMIIEKCOHBI M MX CBOMCTBA. YCIOBHBIE KOHCTaHThl YCTOWYHMBOCTH
KOMIUIEKCOHATOB M HX MPaKTHYECKOoe Hcmoib3oBaHue. OOOCHOBaHWME BHIOOpAa ONTUMAIIBHBIX
YCIOBUH  KOMIUIEKCOHOMETPHUYECKOIO  TUTpoBaHMs.  KpuBble  KOMIUIEKCOHOMETPUYECKOTO
TuTpoBaHus. DakTOphl, BIUSIOMIME HA BEIMYMHY CKadyka Ha KPUBBIX TUTpoBaHHs. CrocoObl
ycranosiieHuss T.0. u K.T.T. MeramioxpoMHble WHAWKATOPBI, MPHHIWAN WX JIEHCTBHUsS. BbiOop
WHIMKATOpa Uil KOHKPETHOrO cllydas TUTPOBaHMs. AHAJIUTHYECKHE BO3MOXKHOCTH METOoJa
KOMIIJIEKCOHOMETPUYECKOTO TUTpoBaHUs. [IprMeHeHne KOMIUIEKCOHOB B aHAJIUTHYECKON XUMHH B
KayecTBE MAaCKUPYIOUIMX areHToB. [IpuMeHeHHe XMMHYECKUX peaKIMil KOMIUIEKCOOOpa3oBaHUS B
(OoTOMETPHUECKOM aHaJIN3€, B METOJIe KOHIYKTOMETPUUYECKOTO TUTPOBAaHUA. Peakiuu ocaxieHus B
KOJIMYECTBEHHOM XMMH4YECKOM aHanuse. ['paBuMerpuueckuii aHanus. Teoperndyeckoe 000CHOBaHKE
BbIOOpa ONTUMAJIBHBIX YCIOBUN OCaXACHUS KPUCTAUIMYECKUX U aMOpP(HBIX ocaakoB. [Ipumenenune
XMUMHMUYECKUX pEeaKUUid OCAXKICHHS B METOAE IMOTEHIIMOMETPUYECKOTO TUTPOBAHMS, B METOJIE
TypOugumMerpuu. OCOOCHHOCTH peakHMil KOMIUIEKCOOOpa3oBaHMs (XeIaTooOpa3oBaHUsI) HOHOB
MetaiuioB ¢ D/ITA. OcanurenbHOE TUTPOBAHUE.

25 AHanutuyeckue p€aKkru OKHUCJICHUA-BOCCTAHOBJIICHUA B KOJIMYCCTBCHHOM XUMHWYCCKOM
aHaJmse.

OKHUCIUTEITHFHO-BOCCTAHOBUTEIbHAS peaKknusd u OKHUCJIHUTEIHLHO-BOCCTAHOBUTEIbHBIN
IIOTECHIIUAJI. KoncraHTEI PpaBHOBECHUA OKUCIUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKHI/II\/’I. BI)I60p TUTPAHTa
U ONTUMAJbHBIX YCIOBUN THUTpoBaHHsS. KpHBble OKHCIUTEIHbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMS.
@DakTOpbl, BIUAIONIME HA BEJIMYMHY CKA4YKa Ha KPUBOW TUTpOBaHMS. MHIUKANMUS KOHEYHOW TOUYKH
TUTPOBAHUS ~ XUMHUYECKUMU U  (U3UKO-XUMHYECKUMH  MeTonamu. [lepmanranatomerpusi.
XapakTepucTuka MeToAa. YCJIOBHS TMPOBEACHUS IEPMAHTAaHATOMETPUUECKUX OIPEACTICHUN.
BemectBa, ompenenseMble NepMaHraHaTOMETPUUECKUM MeToJ0M. JIOCTOMHCTBA M HENOCTaTKH
Merona. HWopomerpus. XapakTepuCTHKa METOJa, YCIOBHUS TPOBENEHUS HOJOMETPHUYECKOTO
ompezeneHusi BemecTB. JloctTomHcTBa W HenocTatku MeTtona. [IpuMmeHeHHne peakuuii OKHCIIEHUs-
BOCCTaHOBJICHUS B METOJI€ MMOTEHIIMOMETPUUECKOTO TUTPOBAHHUSI.

2.6. MonooOMeHHast xpomaTorpadusi B KOJTMYECTBEHHOM XUMHUUYECKOM aHAJIN3E.

TpeGoBanusi, MpeabsiBIIIEMbIE K peakusM HOHHOrO oOMeHa. M3oTrepma mOHHOrO oOMeEHa.
Bb100p onTUMaNIbHBIX YCIIOBUI HOHOOOMEHHOTO pa3/ieiieHus BeliecTB. [[puMeHeHne HoHOOOMEHHO M
XpoMmarorpaguu B aHATUTHYECKOW XHMHHU OpPTaHMYECKHMX W HEOPraHWYECKUX COCIUHCHHIA:
pasjesicHue, 0YHCTKa, KOHIICHTPHUPOBAHUE | T.JI.

Pa3nen 3. Begenne B pusuko-xumuieckne (MHCTPYMEHTAJIbHbIE) METOAbI AHAJIN3A

3.1. ®XMA — cocTaBHas 4acTb COBPEMEHHON aHATUTHYECKOW XUMUHU.

Knaccudukanus (puU3NKO-XMMUYECKUX METOJOB aHalu3a. AHAJIUTHYECKUA CHUTHAlI Kak
uHpopmatuBHas (YHKLIMS COCTaBa BelIECTBA M €ro KojuuecTBa. [Ipumepsl aHATUTHYECKHUX
CUTHAJIOB U uX u3mepeHuii B OXMA.

3.2. MeTpOJ'IOFI/I‘-IeCKI/Ie OCHOBBI aHAJTUTUYCCKUX MCTOAOB.

OcHoBHBIC AHAJIUTUKO-METPOJIOTHUCCKUEC XAPAKTCPUCTHUKU METOHAOB U PE3YJIbTATOB aHAJIN34,
CITIOCOOBI UX OLCHKU: ITPCACIT O6Hﬂpy>KeHI/I$I, KOB(I)(I)I/II_[I/ICHT YYBCTBUTCIIbHOCTHU, HUKHASA U BECPXHIA
IpaHulla Ouaria3oHa OIMPCACIIACMBIX COZ[Gp)KElHPIfI, CCJIICKTUBHOCTL, NPCHU3UMOHHOCTb B YCIIOBHAX



CXOJUMOCTH  (TMOBTOPSIEMOCTH) W BOCHPOM3BOJMMOCTH,  MPABHIBHOCTb,  3KCIPECCHOCTD.
O606mennsie ceeaenust o 'OCT P MCO 5725 (2002).

3.3. OOmast xapaKTepHCTKa CIEKTPAIbHBIX, HIEKTPOXUMUYECKUX M XPOMATOTpauuecKux
MeToqI0B aHanu3a. [IpencraBinenne o GOTOMETPUUYECKHUX, TOTEIUOMETPUIECKUX METOJaX aHAIN3a U
MOHHOOOMEHHOU XpoMaTorpagum.
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5. COOTBETCTBHUE COJAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA

JUCHHUITJINHBI
Paznen | Pasgen | Pasnen
Ne B pe3ynbpTaTe ocBOCHUS AUCIUIUIMHBI CTYJICHT JOJIKEH: 1 > 3
3HarTn:
1 OCHOBHBI€ MOHATHUSI, TEPMUHBI, METOIbI U IPUEMBI KAUECTBEHHOTO + + +
" | ¥ KOJIMYECTBEHHOr0 XUMHUYECKOI0 aHaIn3a
2. TCOPETHUICCKUE OCHOBBI (1)I/ISI/IKO-XI/IMI/I‘IGCKI/IX METOJIOB aHaJIn3a + + +
3 MIPUHIIUTIE PA0OTHI OCHOBHBIX TPUOOPOB, UCTIOIB3YEMBIX IS + + +
" | IPOBEICHMS KAYECTBEHHOTO 1 KOJUYECTBEHHOTO aHalIn3a
YMmeThb:
MIPUMEHSTH MPUOOPETEHHBIE TPAKTUIECKHE HABBIKH B
4. | mpodeccnoHaNbHOM 1EATENBHOCTH AJISl PEIICHHS] KOHKPETHBIX + + +
3a1a4
5 | MPOBOAMTH 000CHOBAHHBIH BEIOOP METO/1A aHAIM3a C YUETOM + + +
" | eneu u 0COOCHHOCTEH JaHHOUM MPAKTHYECKOH 3a1a9n
6. | MPOBOJUTH pacyeThl HA OCHOBE MPOBEICHHBIX NCCIEA0OBaHUN + + +
7 MPOBOJIUTHh METPOJOTUYECKYIO OLIEHKY PE3YJbTaTOB + + +
" | KOJIUYECTBEHHOI0 XUMHUYECKOTO aHaIN3a
Baagern:
3 OCHOBaMH METPOJIOTUYECKON OIIEHKHU pe3yJbTaToOB + + +
" | KOJIMYECTBEHHOI0 XUMHUYECKOTO aHaIN3a
9 MpueMaMHd HHTEPIPETAIMK pPe3yJbTaTOB aHajliu3a Ha OCHOBE + + +
" | KBUIMMETPUUYECKHUX OI[CHOK
METOJIOJIOTHEH XUMHUYECKHX M (U3HKO-XHUMHYECKHMX METOI0B
10. | ananu3a, MHUPOKO HCTIOIH3YEMBIX B COBPEMEHHOM aHATUTHYECKON + + +
MpaKTUKE
11 OCHOBAaMH CHCTEMbl BBIOOpa METOJOB KA4eCTBEHHOTO U + + +

KOJIMYCCTBCHHOI'O XUMHWYCCKOI'O aHaJIM3a

B pe3yibTaTe 0CBOCHHS TUCHUILINHBI CTYAEHT J0JI:KeH
npHodpecTH clieayronme npogeccHoHaJIbHbIe KOMIETEHINN:
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I1K-2.1 3HaeT OCHOBHBIE IPUHIIMUIIBI U METOAUKH KOMILJIEKCHBIX
HCCIIEA0BaHUM, UCIIBITAHUNA U TUArHOCTUKU MaTEPHUAIIOB, U3IEIUI
Y TIPOIIECCOB UX MPOU3BOICTBA, 00pabOTKH U MOAM(UKALINHY,
BKJIIOYAs CTAHJIAPTHBIC U CEPTU(PUKALMOHHBIEC UCTIBITAHUS

[TK-2.2 YmeeT npuMeHsTh HaBBIKM KOMIUIEKCHBIX UCCIICI0BAHUIA,
WCTBITAHUN U JUArHOCTUKU MATEPUAIIOB, U3JEIUH U ITPOLECCOB
UX IPOU3BOJICTBA, 00padOTKH U MOAM(PHUKALINY, BKITIOYAS
CTaHJapTHBIE U CePTU(HUKAIIMOHHBIC UCTTBITAHUS

12.

IIK-2.3 Bnageer OCHOBHBIMM  METOJAMHU  KOMIIJIEKCHBIX
WCCIIEIOBAaHUI, UCTIBITAHUW U JUArHOCTUKU MaTE€pUaIOB, U3IETUN
U TpPOLECCOB MX MPOU3BOJACTBA, 00pabOTKM M MOIU(pHUKAILUH,
BKJIFOYAs CTAaHAAPTHBIE U CEPTUPUKAIIMOHHBIE UCTIHITAHUS

[1K-5.3 Bnageer OCHOBHBIMH METOJIaMU OTpeneieHus (HU3MKO-
XUMUYECKUX CBOMCTB HAHOMAaTEPHAJIOB

6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IIpakTuyeckue 3aHATHS

Y4eOHBIM TUTAaHOM TIOATOTOBKHM OakaiaBpoB 1o HampasieHuto 22.03.01 «MatepuaioBeneHue
U TEXHOJIOTHU MarepuaioBy, mpohuib «MarepuanoBeqeHne W TEXHOJIOTHU HAHOMATEPHAIOB M
HAaHOCHUCTEM» HE TPEAYCMOTPEHO TMPOBEJACHUE MPAKTUYECKUX 3aHATHH 10  JAUCITUTUIMHE
«Ananumuueckaa xumusa u QU3UKO-XUMUYECKUE MEMOObl AHANU3A 0]l MAMEPUANLOBEOCHUA U
MEXHOI02UU MAMePUaIos».

6.2. JIJaGopaTopHbIe 3aHATHS

JlaGopaTOopHBIA TPAKTUKYM 110 JUCHUIUINHE «AHaniumuueckaa Xxumusa u Qusuko-
Xumuyeckue Memoovl aHaIu3a 01 MAmepuanose0eHus U MmMexXHON02UU Mamepuanos
BBITIOJIHSAETCS B COOTBETCTBUUM € Y4eOHbIM IUlaHOM B 4 cemecTpe U 3aHuMaer 48 akanm. d.
JlaGoparopHble pabOThl OXBaTHIBAIOT 3 paszjaena MUCHUIUIMHBL. B mpaktukym BxoauT 16 pabor,
MIPUMEPHO 10 3 4 Ha Kaxaylo padoTy. B 3aBUCMMOCTH OT TPyJJOEMKOCTH BKJIFOYEHHBIX B MPAKTUKYM
paboT UX YUCIIO MOXKET ObITh YMEHBIIEHO. BhInoHeHNE 1a00paTOPHOTO MPAKTHUKYMa CIIOCOOCTBYET
3aKpeIJICHUI0 MarepHajia, a TakKe JaeT HaBbIKK paboThl € OCHOBHBIM JIaOOpaTOPHBIM
000pynOBaHNEM U TEXHUKHU BBITIOJHEHUS paboT.

MaxkcuManbHOE€ KOJIMYECTBO OaljioB 3a BBIIOJHEHHE JA0OPATOPHOTO MPAKTHKyMa
cocTtaBisieT 36 0ayioB (MakCUMalIbHO 10 3 aya 3a Kaxkayro padoty). KonnyectBo paboT u 6aisos
3a KKyl paboTy MOXKET ObITh U3BMEHEHO B 3aBUCUMOCTHU OT UX TPYIAOEMKOCTH.

[Ipumeps! 1a60paTopHBIX pabOT U pa3aelibl, KOTOPbIE OHU OXBAaTHIBAIOT

Ne | Nepasgena
y HaumeHnoBaHue 1a00paTOpHBIX PadOT Yacel
I | UCIATUTUHEL
1. Pasnen 1 WneHTudukanys WHIMBUIYATbHBIX KATHOHOB B PacCTBOPE 3
2 4| 2- i1, 06 3
JNeHTU(UKAIMS 2-X UHIUBUAYATBHBIX CYXHX COJICH, 00pa30BaHHBIX
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OJITHUM U3 U3y4aCMbIX KaATUOHOB U OJJHUM U3 U3Yy4aCMbIX aHHUOHOB

3. Paznen 2 KosmuecTBeHHBIN XMMUYECKUI aHAIN3 HA OCHOBE PEaKLMi KUCIOTHO-
OCHOBHOT'O B3aUMOAENCTBUA. KUCIOTHO-OCHOBHOE TUTPOBAHUE.
[Mpurorosnenne cranaaptHbix pactBopoB HCl u N&B4O7-10 H,O

4. KucnotHo-ocHoBHoe TuTpoBanue. Cranaaprusaius pacrsopa HCl mo
pactBopy nepsuuHoro crangapta NagB4O7-10 H,O

5. Kucnotno-ocnoBHoe TuTpoBanue. OnpeneneHue coaepKaHus
JeKaruIpaTakapOoHaTa HaTpus B 00pasiie

6. [IpuMeHeHre CHHTETUYECKIX HOHOOOMEHHUKOB JIJIsl KOJTMYECTBEHHOTO
OTIPeNIeTICHUS COJIEH Pa3IMYHBIX METAJNIOB B paCTBOpax

1. KonnyecTBeHHBIN XUMUYECKHI aHATIU3 HA OCHOBE aHAJTUTUYECKUX
peakiuii KomrsiekcooopazoBanus. [IpuroToBienre cranIapTHBIX
pactBopoB DATA u ZnSO,

8. Kommiekconomerpuueckoe TutpoBanue. CTaHAapTHU3AIUS PACTBOPA
OTA

9. Kommiekconomerpuueckoe TuTpoBanue. OnpeneneHne coIep kaHms
COJIEH pa3IMYHBIX METAJUIOB B pPaCTBOPE

10. Omnpenenenue KECTKOCTH BOIBI

11. KosmuecTBeHHBIN XMMUYECKUI aHAIN3 HA OCHOBE aHATMTUYECKUX
peaKkuuii OKuCIeHUsI-BOCcCcTaHoBIeHUs. [lepmanranaTtomerpus.
[Tpurorosnenue crangaptHeix pactBOpoB KMNOs u (NH4)2C04-H20

12. [Tepmanranatomerpus. Ctangaptusaius pactBopa KMnO,4 o
pactBopy nepsuunoro crangapra (NH4)2C,04-H,O

13. [Tepmanranatomerpusi. OnpeneneHue coaepanus cyiabdara
xene3a(ll) B pactBope

14. Nopomerpust. Onpenenenue coaepxxanus cyabparta meau(ll) B
pacTtBope

15. Paznen 3 doTomMeTpruyecKoe OIpe/IesieHHne COJIeii MeIu B pacTBOpax Ha OCHOBE
AQHAIUTUYECKUX PEAKINI KOMIUIEKCOOOpa3oBaHUs

16. [ToTeHnMOMeTpUYECKOE TUTPOBAHKE BEIIECTB HA OCHOBE KHCIOTHO-

OCHOBHOTI'O B3aUMOJCHCTBHUS
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7. CAMOCTOSATEJIBHASA PABOTA

CamocrositenpHas paboTa MPOBOJUTCSA C IIENbI0 YriyOJeHUs 3HAHUHM MO AWCHUILUIMHE U
IIpelyCMaTpUBaeT:

— TpopaboOTKy pPeKOMEHIOBAHHOM JTUTEPATYPHI, PA0OTY C SJIEKTPOHHO -ONOINOTEYHBIMH
CHCTEMaMH, BKITIOYas NIEPEBOAbI MyOIUKaNii N3 HAYYHBIX JKYPHAJIOB, IUTHPYEMBIX B 0a3zax
Scopus, Web of Science, Chemical Abstracts, PUHII;

— peryispHyo NpopaboTKy U OBTOPEHUE NPOHACHHOTO Ha JEKIUAX YUeOHOr0 MaTepuaa;

— PeryispHyI0 IOJArOTOBKY K Ja0OpaTOpHbIM paboTaM, B TOM YHCJIE BHIIOJIHEHHUE JOMAIIHUX
paboT 1 MHIAMBUAYATBHON JOMAITHEH paboThl; MOArOTOBKY K KOHTPOJIBHBIM paboTaMm;

— IIOCEIllEHUE OTPACIEBbIX BEICTABOK, CEMUHAPOB, KOH(PEPEHIIUHN pa3InYHOIO YPOBHS;

— yuacrtue B cemuHapax PXTY um. M. MeHieneeBa no TeMaTuke JUCHMILINHBI,

— TMOATOTOBKY K c/laye 3a4€Ta ¢ OLIEHKON M0 TUCIUIUIMHE U JaOOPaTOPHOTo MPAKTUKyMa IO
JTUCLMILIUHE.

[InanupoBaHuMe BpeMEHUM Ha CAMOCTOSTENbHYIO pPabOTy, HEOOXOJMMOTO Ha H3y4yeHUE
JUCHMIUIMHBL, CTYACHTaM JIy4dllle BCEr0 OCYLIECTBJISATh Ha BECh MEPUOJ U3YUEHUs, peaycMaTpuBas
MIPY 3TOM PETYJSPHOE MOBTOPEHUE MPOUICHHOTO MaTepraina. MaTtepuai, 3aKOHCIEKTHPOBAaHHBIN HA
JEKUUAX, HEOOXOAUMO pEryasipHO JOIOJHATh CBEICHUSMU U3 JIMTEPATYPHBIX HCTOYHHUKOB,
Mpe/ICTaBICHHBIX B paboyeil mporpamme. [Ipu paboTe ¢ yka3aHHBIMH UCTOUYHUKAMU PEKOMEHIYeTCs
COCTaBJISATh KPaTKUM KOHCIIEKT MarepHala, ¢ 00s3areiabHbIM (pukcrupoBaHueM OuOIMOTpaduIecKux
JAHHBIX UCTOYHHUKA.

8. IPUMEPBI OHEHOYHbIX CPEACTB J1JIsA KOHTPOJIA
OCBOEHMS JUCHUITVINHBI

8.1. llpumepHasi TeMaTHKA ped)epaTUBHO-AHAJTUTHYECKOH PadoThI.

Y4eOHBIM TUTAaHOM TIOATOTOBKHM OakanaBpoB 1o HampasieHuto 22.03.01 «MartepuanoBeieHne
U TEXHOJIOTHH MAaTepUaioB», Mpodmib «MaTepualoBeicHUe M TEXHOJOTHH HAHOMATEPHAJIOB W
HAHOCHUCTEM» HE TIPEJYCMOTPEHO BBINIOJHEHHE pedepaTUBHO-aHATUTUYECKON pPadOThI 110
IMCUUIUINHE «AHanumuyeckana Xumus U QuU3UKO-XumuuecKkue memoovl auanuza o0
MamepuanoeeoeHus u mexuoa0Zuu Mamepuanos.

8.2. IIpumepbl KOHTPOJIBLHBIX BONPOCOB /LISl TEKYIIEr0 KOHTPOJISI 0CBOEHHUSI AU CUHUILIMHBI

JInst TeKyIero KOHTPOJIS MPEAYCMOTPEHO 3 KOHTPOJIBHBIX paboThI (110 OJHOW KOHTPOJIBHOU
paboTe MO KaxaoMy paszeny). MakcumanbHas OIEHKa 3a KOHTPOJBbHBIE paboThl cocTaBisier 24
6amna, o 8 6aI0B 3a KaXAyIo padoTy.

Paznen 1. Ilpumepnbl BONPOCOB K KOHTPOJIBLHOW padore Ne 1. MakcumanbHasi OlEHKa —
8 6assioB. KonTposbHasi pabdora comep:kuT 3 Bompoca, mo 2 uium 3 0a/ia 3a BOmpoc B
3aBMCHMOCTH OT €ro CJI0KHOCTH.

Bomnpoc 1.1.

1. B pactBope kakoro pearcHra ciieayet pacTBoputh ocagok Cag(POy)2 1i1st onpeiesicHusT B HEM
2+
noHoB Ca™'?
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2. Kakoe ycioBue HYXHO 00€CHeuuTb, YTOOBI JCHCTBHEM THApaTa aMMHakKa pa3ieinTb CMECh
KaTHOHOB HUKEJIS M aJTFOMUHUSA?

Bomnpoc 1.2.
1. Kakyro ¢popmyiry Hy>KHO HCIIONTB30BATh Ui pacuera pH B pacTBOpe yKCYCHON KUCIIOTHI?

2. Tlo xakodl (QopMyne pacCUMTHIBAIOT KOHIICHTPALMIO HMOHOB BOJOPOJA B BOJHOM pPacTBOpPE
runpodocdara marpus?

Bomnpoc 1.3.

1. Kakoit u3 aHuOHOB — okcaJiaT, pocdar unu Gropu Npu MPOYUX PaBHBIX YCIOBHUIX 00€CIIE€UMBAET
HauOOJIBIIIYIO TTOJTHOTY OCAXK/IEHUS NOHOB Oapus?

o 2+ + + o
2. Kakoii u3 xatnoHos — Ba™", AgQ’, Fe’ OyneT ocaxkJieH HauboJiee MOJHO TMpHu AercTBuu (pocdara
HaTpHUsI HA PacTBOP €ro coyn?

Paznen 2. Ilpumepnl BONMPOCOB K KOHTPOJILHOI padore Ne 2. MakcuMajibHasi OLEHKa —
8 6amoB. KonTpoannasi padora coaep:kut 3 Bompoca, mo 2 wiau 3 0a/ia 3a BONpoc B
3aBMCHMOCTH OT €ro CJI0KHOCTH.

Bomnpoc 2.1.

1. C xakuMm wHAUKATOpOM MOXHO oTTUTpoBath 0,1000 M pactBop H3PO, mo NaH,PO,? Otser
MOITBEPIUTE PACUCTOM.

2. Kakoli MHAMKATOp CleIyeT MCIOJIb30BaTh MPH OMPEICNICHUU COACpKaHUsS THAPOKCHAA HATpHs,
€ClIi B pacTBOpe TMPUCYTCTBYeT aueraT HaTtpusa? OTBEeT MNOATBEPAUTE COOTBETCTBYIOIIMMHU
YpaBHEHUSMH peakUUi U pacyeTaMu.

Bonpoc 2.2.

1. ITo xaxoil opmysie pacCUMTHIBAIOT KOJIMYECTBO MOJb SKBHBAJIEHTAa MOHA aMMOHUS TPU €ro
onpezeneHuu GopMmanbaeruaubiM MetogoM? [lpuBenuTe ypaBHEHHs peakuui, WLTIOCTPUPYIOLIUX
CXEMYy TUTPOBAHHUSI.

2. TuTpyloT cMech THAPOKCHAA HaTpusi W KapOoHara Hatpusi pactBopoM HCl ¢ mHmukaropom
METHJIOBBIM OpaHKeBbIM. Kakre KOMIOHEHThI CMECTH IMPH 3TOM OYAYT OTTUTPOBbIBaThCs? OTBET
MOATBEPAUTE YPABHEHUSMHU COOTBETCTBYIOLUIUX XUMUYECKUX PEAKIIHA.

Bonpoc 2.3.

1. Paccumraiite Tutp pactBopa H,SO; mo NaOH (T(H,SO4/NaOH)), ecau ¢(1/2 H,SO,4) = 0,1000
Mmouib-3kB/11. M(NaOH) = 40 r/mois.

2. Haecky NaOH 1,5238 r, 3arpssnennyto kapoonatom (NapCOs), pacTtBopuiu u pazbaBuiu
TUCTUIUTHPOBaHHON Boaod a0 100 mm B MepHo#t konbe. Ha tutpoBanue 10,00 mi mosyueHHOTO
pacTBOpa ¢ MHIMKATOPOM METHUJIOBBIM OpaHXeBbIM moTpedoBanioch 22,53 ma pactBopa HCl ¢ T
(HCI) =0,003650r/Mn. Ha TurpoBaHWe Takoro ke oObeMa pacTBOpa C HHAUKATOPOM

dbenonpranennom norpedosanock 18,50 M HCl. Paccunrtars mporientHoe comepxanue NapCOs; B
NaOH.
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Paznen 3. Ilpumepnl BONMPOCOB K KOHTPOJIbHOWH padore Ne 3. MakcumaiabHasi OlleHKa —
8 6amnoB. KonTposbnasi padora coaep:kut 3 Bompoca, mo 2 wiaud 3 0ajia 3a BOmpoc B
3aBHCUMOCTH OT €ro CJI10:KHOCTH.

Bomnpoc 3.1.

1. Hanummre ¢dopMyny ais pacuera OKUCIMTEIbHO-BOCCTAHOBUTENIBHOIO MOTEHIMANa B TOYKE
3KBUBAJICHTHOCTH. quy PaBHO 3HAYCHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHOTO MMOTCHIIMAJIA B TOYKE
sKBUBaeHTHOCTH Tpu TtutpoBanuu 0,05 H. pactBopa |2 0,05 H. pactBopom NapS0Os, ecnu

E° =0,54B, E° , 5, =009B? OtBer mnoarBepaAuTe pPACYETOM U 3ANUIINTE YpPABHEHHS
I2/2| 5406 /28203

COOTBETCTBYIOIIEH XUMUUYECKOHN peaklMK U NOoJypeakuil, 1300pa3suTe X0/ KpUBOM TUTPOBAHUSL.

2. Hanmummre dopMyity [uist pacyeTa peaibHOTO OKHCIUTEIFHO-BOCCTAHOBUTEILHOTO TTOTEHIIHANIA OT
pH pactBopa. Uemy paBHO 3Ha4€HHE PEATHLHOTO OKHUCIMTEIHbHO-BOCCTAHOBUTEIBHOTO MOTEHIIMAJIA
MOJTypeaKilii BOCCTAHOBIIEHUS MepoKcHaa Bojopoaa pu pH 4? OTBeT moaATBEpAUTE pacueToM.

Bomnpoc 3.2.

1. ITo xakoit (popmysne pacCUMTHIBAIOT 3HAYCHHE PEATBHOTO OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOTO
MOTEHIIMAaja TMOJIypeaklUuu, €eclId OKUCJIeHHas QopMa ydyacTByeT B MOOOYHOM peakuuu
KOMILIEKcooOpazoBanusa. OTBET MOATBEPAUTE YPAaBHEHUSMU XUMHUYECKUX PEaKUUd U MOJypeakuui
Ha KOHKPETHOM IIpUMeEpeE.

2. Kak Bprumcismior yncio moneit skBuBaieHTa KoCroO; mpu onpeiesieHiy HOIOMETPHYECKIM METO/IOM?
OTBeT NOATBEPANUTE YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKMii U nosrypeakimid. [Tpepioxure
(U3UKO-XMMHUYECKHUI METO/1 OTIpeieNIeHUs] KOHIICHTPAIMK IUXpoMaTa Kallusi B pacTBOpE.

Bonpoc 3.3.

1. Onpenenenne conepxkanus — keneza(ll) B pacTBope MPOBOAAT METOJIOM TOTEHIMOMETPUIECKOTO
tuTpoBaHMs. CKOJIBKO JKeJie3a COIEP)KUT oOpasell, eci HaBecka 3Toro oOpasta maccor 0,1700 T mocne

PacTBOPEHUSI M BOCCTAHOBJICHHS xKerte3a /1o kenes3a (11) orrurpoBana 8,40 mit pacTBopa nepMaHraHara Kaaus ¢
T(KMnO4/Fe) = 0,006200 r/mi?

2. OObscHuTe NOpUHIUI HOHHOrO oOMeHa. [lpuBeauTe ypaBHEHUS XUMHUYECKHX pEaKLIUM.
[lepeuncnure U3BECTHBIE BaM TUIIbI HOHOOOMEHHHUKOB.

8.3. Bonpochl [1Jisi HTOrOBOI0 KOHTPOJIS 0CBOEHHS AMCIHUILUIMHBI (324€eT ¢ OIEeHKOi).
HToroBelii KOHTPOJIb MPOBOJUTCS B BUJE UTOTOBOM KOHTPOJBHOU paboThl. MakcuMaiabHOE
KOJIM4ECTBO 0aJlIOB 32 UTOTOBYIO KOHTPOJBHYIO paboTy — 40 6amioB. buneT HTOroBoit KOHTPOJIBLHOM
paboTHI coaepKUT S5 BompocoB: 1 Bompoc — 9 Gaiwios, Borpoc 2 — 9 6awtos, Bonpoc 3 — 10 6amios,
Borpoc 4 — 9 6atos, Bonpoc 5 — 3 Gayna.

8.3.1. IlpuMepbI KOHTPOJIBHBIX BOIIPOCOB VIS HTOrOBOI0 KOHTPOJISI OCBOCHHS JMCIUILIHHBI
(3a4eT ¢ OleHKOI).
MaxkcuMajibHOEe KOJHMYECTBO 0a/lJIOB 32 HMTOrOBYI0 KOHTPOJIbHYIO padoTry npu
NPOBEICHUH HTOTOBOT0 KOHTPOJIsI B (popMme 3auema c ouenkoii — 40 0a110B.

1. OcHOBHEIE TIOJIOKECHUS HpOTOHHTH‘IGCKOﬁ TCOPHHU.
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2. TepMOI[I/IHaMI/I‘IeCKaSI, KOHLOCHTpALIMOHHAA U YCJIIOBHAA KOHCTAHTBI PABHOBCCHUS.

3. AHaIMTHUYECKHE PEeaKkIMHU U aHaduTU4YecKue 3((eKTrl. XapaKTepUCTUKN aHATUTHUIECKUX
peaKuii: 9yBCTBUTEIBHOCTD, N30MPATEILHOCTH (CENEKTUBHOCTB).

4. T'pynmoBele, 00ImKe, YaCTHBIE, XapaKTEPHbIE U CIEIN(DUIESCKAE PEaKIIH.

5. PaBHOBecHs B aHaJIMTHYECKH BaKHBIX IMPOTOJIUTUYCCKUX CHUCTEMAX. KoncraHaThl
KHUCJIOTHOCTH 1 OCHOBHOCTH.

6. Beruucnenne pH pacTBOpOB KMCIIOT M OCHOBaHMN pa3IMYHON CHIIBI, CMECEH KHCIOT U
OCHOBaHUM.

7. bydepHble pacTBOpBI, HCIOJB3yeMble B XHMHUYECKOM aHaJU3€: UX COCTaB, CBOMCTBa
(OydepHas eMkocTh, 06nacts OydepupoBaHus).

8. AHanuTHYecKHe peakuuu KOMILIeKcooOpa3oBaHus. OOmue, CTyneH4YaTble W yCIOBHBIE
KOHCTaHTBl YCTOMYNBOCTH KOMIIJIEKCHBIX COETUHEHUH.

9. Mcnonp30BaHue peakifii OCAKICHUS B aHAIMTHYECKHX IensiX. KoHcTaHTa paBHOBecHs
peaxkuil ocaxaeHU-pacTBOPEHUS; GaKTOPhI, BIUSIOLINE HA PACTBOPUMOCTb OCAIKOB.

10.  OkHCIUTETHHO-BOCCTAHOBUTENBHAS PEAKIUs W OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN
MTOTCHIIAAIL.

11.  KoHcraHTBI paBHOBECHS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

12.  BwIOOp TUTpaHTa M ONTUMAIBHBIX YCIOBHW TUTpOBaHHA. DaKTOpPHI, BIHSIONINE Ha

BCIIMYMHY CKa4Ka Ha KpHBOfI TUTPOBAaHMA.

13.  Vuaukamuss KOHEYHOM TOYKM TUTPOBAHUS XUMUYECKUMHU U (PU3HKO-XUMUYECKUMU
METOJaMH.

14. HonooOmeHHas xpoMarorpadus B KOJMYECTBEHHOM XUMHUUYECKOM aHAJIH3E.

15.  TpeOGoBaHus, npeabsBIsIEMbIE K PEAKIIUSIM HOHHOTO OOMEHa.

16. H3orepma mOHHOTO OOMEHa.

17. Bp10op onTHMaNbHBIX YCIOBUNA HOHOOOMEHHOTO Pa3fe/ICHHsI BEIECTB.

18. Knaccudukanus Guznko-XxuMHIeCKMX METOJIOB aHAIK3a.

19.  Awnanutuyeckuil cUrHaia Kak MHQOpMaTHBHAs (YHKIMS COCTaBa BEIIECTBA U €ro
KOJIMYECTBA.

20. [Ipumepsl aHATUTUYECKUX CUTHAJIOB U MX u3Mepenuii B DXMA.

21.  OcHOBHBbIE AHAIUTUKO-METPOJIOTUYECKUE XAPAKTEPUCTHUKU METOJOB U PE3yJbTaTOB
aHaJn3a, CoCcoObl UX OIICHKHU.

22.  OOmiast XxapaKTepUCTKa CIEKTPATbHBIX METOJIOB aHAIH3A.

23.  OOmiast xapaKTepUCTHKA SJEKTPOXUMHUYECKHX METOJ0B aHAIH3a.

24.  OOmas xapakTepUCTHKa XpOMaTOrpapuyeckux METOI0B.

25.  IlpeacraBnenue o GOTOMETPUUECKUX U MOTEIIMOMETPUIECKIX METOIaX aHATTH3A.

IlonHbrit NEpCUCHb OLCHOYHBIX CPEACTB IPUBCIACH B BUAC OTACIBHOTO HOOKYMCHTA,
SIBJISIFOILIETOCS HEOThEMJIEMOM YaCThI0 OCHOBHOM O6pa3OBaTeJ'ILHOI71 IIporpaMMmal.
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8.4. CTpykTypa U npuMepbl OHJIETOB JJs1 KOHTPOJIS OCBOCHUS TUCIHILIMHBI
(3ader C olleHKOI1).

WTOrOBBIi KOHTPOJb NPOBOIUTCI B 4 ceMmecTpe B BHUAEC HMTOTOBOW KOHTPOJBHOM pPabOTHI.
MakcumanbHOE€ KOJMYECTBO Oa/uIOB 3a WUTOTOBYIO KOHTpOJIbHYIO paboty — 40 OamwnoB. buier
UTOTOBOM KOHTPOJILHOW pabOThl COAEPKUT 5 Bonpocos: 1 Bompoc — 9 6aiios, Bonpoc 2 — 9 6aios,
Borpoc 3 — 10 6ammos, Boripoc 4 — 9 Gamios, Bonpoc 5 — 3 6aa.

[Tpumep Owtera ans 6ud konmpoas us YII.

«¥Ymeeporcoaro» Munucmepcmeo nayku u gvicuieco oopazoeanus P@

Poccuiickuii XUMMKO-TEXHOJOTHYEeCKUN YHUBEPCUTET
(ROJDKHOCTB, HAMMEHOBaHUE Kadeapbl) umenu /.. MenpaesieeBa

Kadeapa ananurnyeckoil XuMuu

22.03.01 «MaTepuajioBeeHre U TEXHOJOTMH MATEPUATOB

(IToxnuce) (1.0. damunus)

20 IIpopuias «MatepuaoBeeHue U TEXHOJIOTHH
«_ » T.

HAHOMATEPHUAJTOB 1 HAHOCUCTEM»

AHaJIuTHYECKAsd XUMUA
H (PU3UKO-XMMHYECKHE METOAbI AHAJIN3A
JUISE MaTepUAJIOBeleHUsI M TEXHOJOTMH MATEePHaJIOB

PaccuuTaiite pactBopumocth Pb3(POs), B Bome u B 0,001 M pacrBope HuTpaTa 9

ceunua. Kg(Pbs(PO,)) = 7,9-107%,

C uenplo ompeneneHUs CoAepkKaHUS KOMIIOHEHTOB MPOBOAWIN THUTPOBAHUE
pactBopa, coaepxamiero pasHoe koimuectBo mosieir HCl u H3PO4. B mpucyrcrBum
WHIMKATOpa METWIOBOTO OpaHxkeBoro wuspacxonoBaHo 40,0 M CcTaHAAPTHOTO
pactBopa NaOH. Kaxkxo#t o6bsem NaOH Oyaer m3pacxojoBaH Ha JOTUTPOBBIBAHUE
3TOr0 € pacTBOpa B MPHUCYTCTBHM HHAuKaTopa ¢eHondranenna? I[lpuseaure
ypaBHEHUS MIPOTEKAIOLIUX PEAKIUI 1 pacyeThl.

K pactBopy AICl3 B mpucyrcTBum arneratioro 6ydeproro pactsopa mpuiauto 25,00 10

mi 0,1000 M pactBopa DJITA, octatok kotoporo ortutpoBad 12,50 mu 0,0500 M
pacTBopoM cynbdara LHMHKAa C HMHAAKATOPOM KCHJICHOJIOBBIM  OpPaH>KEBBIM.
Paccuwuraiite conepxanue AlCl3 B rpammax.

(M(AICI3) = 133,52 r/monb; M(DATA) = 372,24 r/mo11b)

Kakoii HHAUKATOP ClIeAyeT MIPUMEHHUTD: TU(PCHUITaAMUH (EO(I Nd../Ind;.) = 0,76 B) wu
depponn (E%(INdy/INdye) = 1,06 B) npu turpoBannu pacteopa FeSO4 pactBopom
K,Cr,0O; npu pH = 0? E°((Fe*'/Fe?) = 0,77 B); E°((Cr.O/*", 14H*/2Cr*") = 1,09 B);
KOHIIEHTPAIIMd KOMITOHEHTOB OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX TMap TMPHHATH
paBHBIMU 1 MOJIB/I.

KakuM o00pa3om, HCIONIB3YysT HOHHBI OOMEH, MOXHO HPOBECTH OIpEeICHHE
CH3COONa B pacTBOpe METOJOM KHCIOTHO-OCHOBHOTO THUTpoBaHus? IlpuBemure
YpaBHEHHS COOTBETCTBYIOIIMX XHUMHMUYECKHX peakuuid M ¢GopMmyny Juid pacyera
COJIepKaHus alleTaTa HaTpUs B pacTBOPE.
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9. YYUEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUITIJINHbBI
9.1. PexoMenayemasi iuTepaTrypa
A. OcHoBHas JquTEpaTypa

1. AHanuTHdeckas XUMHUs. XUMHUYECKUE METOJbI aHanu3a. YueOHuk s By3os/ Ilox pex. O.M.
[TerpyxuHa,- 2-oe u3M., cTepeoTHIiHoe, ucnpasienHoe, M.: OO0 Ilyrs, OO0 UJ] AJIBSAHC, 2006.
— 400 c. (6a30BbIil yueOHHK)

2. Ky3neno B.B. Ananutnueckue peakiuu JUisi WACHTH(PHUKAIIMA HOHOB 3JIEMEHTOB B PacTBOpax.
M.: PXTYVY um. [I.1. Menneneesa, 2010. -163 c.

3. IlpakTukyM no (U3MKO-XMMUYECKMM METOJaM aHaiu3a. YuebHoe mocobue./ Ilox pen. O.M.
[lerpyxuHa, 2-0e u3a., crepeoTunHoe, ucnpasienHoe. - M.: OOO Ilyts: OO0 U]/ AJIBAHC, 2006.
— 248 c. (0a30BbIil yueOHHK)

b. JlonosiHuTebHAS JIUTEpaTypa

1. Ananutudeckass xumusi. dOusndeckne u (QU3NKO-XUMHUUECKHE METOJbl aHAIHM3a. YUEeOHUK s
By30B./ [Tox pen.O.M. Ilerpyxuna. - M.: Xumus, 2001. — 496 c.

2. OcHoBbI aHanuTH4eckoi xumuu. [IpakTudyeckoe pykooactro./Ilox pen. FO.A. 3omoToBa. — M.:
Brrcmas mkona, 2001. - 464c.

3. KpeutoBa E.B. 3amanus no anamutudeckoil xumuu. Yactu |, |l: YyebHo — Merommueckoe
noco6ue. — M.: PXTY um. JI.11. Menneneena, 2003, 2004. —40 c., 44 c.

4. 10.10. JIypre. CipaBo4HUK N0 aHATMTHYECKOM XuMuu. Cripas. uzl. — M.: Xumus, 1989. —448 c.

5. Kyszuenos B.B., Epmosnienko HO0.B., CemenoBa N.H. Homenknatypueie npasuna MFOITAK B kypce
AHAJIMTUYECKON XMMHUN. XUMHUUYECKAE METOIbI aHainn3a. YuyeOHo-MeToauueckoe rnocodoue.- M. PXTY
um. JI.11. Menneneena, 2004. — 72 c.

6. OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE M KOMIUIEKCOHOMETPUYECKOE THUTPOBAHME: IMPAKTHUUECKOE
nocodue mo Kypcy anamutuueckord xumuu./ Iloa. pea. B.B. Kysmemoa. M. PXTVY um. .M.
Menneneea, 2007. — 60 c.

7. Ky3neuoB B.B. IIpuMeHeHne OpraHM4ecKMX AaHAJIUTUYECKUX PEarecHTOB B  aHAU3E
HEOpraHU4ecKux BemiecTB. YueOH. nocobue. — M.: MXTU um. /.. Mengaeneea, 1972. — 145 c.

8. AHanuTHueckas XuMusl. XUMHUYECKUEe MeToIbl aHanu3a. JIab. npaktukym. [lox pen. Poratunckoii

CJL, — M.: PXTY um. JI.11. Menneneena, 2011. — 96 c.
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9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TEeXHUYeCKOil nHpopManuu
— Pa3naTouHblil MIUTFOCTPATUBHBIA MaTEPUAIl K JICKLHUAM.
— Ilpe3eHTanuu K JIEKIUAM.

— Meroandeckue peKOMEHIAIMH 0 BBIITOJHEHUIO J1a00paTOPHBIX padoT.

[TonHoTekcTOBBIE MHPOPMALTMOHHBIE PECYPCHI:
NznarenscrBo EL SEVIER na mnatdopme Science Direct.

Hoctyn k komiekuusim «CHEMISTRY» u «CHEMICAL ENGINEERING» (152 xypnana) c
2002 r. loctym no IP-anpecam PXTY. Anpec ms pabotsr: http://www.sciencedirect.com.

UznarensctBo American Chemical Society (ACYS)

W3naer camblie 1UTUpyeMble XUMHUYECKHe KypHaubl, mo aanHeiM | Sl Journal Scitation Reports.
JXypHasiel MO OCHOBHBIM paseiiaM XHMHH W CMEKHBIM O0JacTsAM 3HAHUM, BKIOYAs XHUMHIO
HIMPOKOTO MPOQHIIS, METUIIMHCKYIO XUMHIO, PU3MYIECKYIO XUMHIO, OPTaHHYECKYIO XUMHIO, & TAaKXKe
onoxumuro, OworexHosoruto u T.a4. [octym mo IP-agpecam PXTY. Anpec nmns paGoThI:
http://pubs.acs.org.

WznarensctBo Taylor & Francis

bonee 1300 xypHanoB mo Bcem oOiacTsM 3HaHHM, B ToM uucie 6onee 300 1Mo TEXHUYECKUM H
ecTecTBeHHbIM Haykam. OxBat ¢ 1997 roga nmo Hactosiiee BpeMms. octyn nmo IP-agpecam PXTY.
Anpec s pabotsr: http://www.informaworld.com.

Mesxaynapoanas usaarenbckas kommanus Nature Publishing Group (NPG)
JocTyn K )KypHanam:

» «Nature» - ¢ 1997 r. — HauboJyiee MPOCIABICHHOES HAyYHOE M3JaHUE IIMHPOKOTO MPOQHIIS,
oOmanaroiee K TOMy K€ CaMbIM BHICOKMM MHJIEKCOM IIUTUPOBAHMS;

» «Nature Materials» — ¢ 2002 r.

» «Nature Nanotechnology» — ¢ 2006 r.

» "Nature Chemistry" — ¢ 2010 .
Hoctyn mo IP-aapecam PXTY. Anpec mis pabotsr:_http://www.nature.com.
Wznparenscteo SPRINGER

JIOCTyIT K 37I€KTPOHHBIM apXHBaM XYPHAJIOB M JIEKTPOHHBIM KHUATaM. JKypHaIIbI [0 BCEM 00IacTsIM
3HaHui. Anpec s padotsr: http://www.springerlink.com. Jfoctym no IP-agpecam PXTY.

Kypunan SCIENCE

OmuH W3 BeoylmuX MYIbTUAMCHMUILTMHAPHBIX HAYYHBIX >KYPHAJOB, MyONUKyeTCs AMEpPUKaHCKON
acconuanued mno pasButuio Hayku (AAAS), comepkuT 0030phl HOBEWHIMX pPa3pabOTOK B
€CTECTBEHHBIX M IPUKIAJHBIX HAayKaxX, OCBEIIAET HOBOCTHM HAYYHOI'O MHpa U KOMMEHTHPYET HUX.
OxBat — ¢ 1997 r. no Hactosimiee Bpems. [Jloctyn mo IP-agpecam PXTY. Anpec ans paGoThl:
http://www.science.com.

The Royal Society of Chemistry

[Tonnbie TekcThl craTeil xypHanoB KoponeBckoro xmmuueckoro ooémiectBa (BemukoOputanus) u
6a3sl qansbiX. Jloctym o [P-agpecam PXTY.
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http://www.sciencedirect.com/

Anpec: http://www.rsc.org/Publishing/Journals/l ndex.asp

Poccuiickast Hay4Hasi 2JieKTpoHHasi oudsamorteka (http://www.elibrary.ru)

DNEeKTPOHHBIE BEPCHH KYPHAJIOB POCCUICKUX U 3apyOEXKHBIX HayUHBIX H3AaTenbeTB. Joctym mo |P-
anpecam PXTYVY.

Hay4uHo-TexHM4eCcKue KypHabl:

— XKypnan «Kypnan ananmutuaeckoit xumum» ISSN 0044-4502

— Xypnan «Analytica Chimica Acta» ISSN 0003-2670

— XKypnan «Xumuko-papmaneBtrueckuii xypaam» ISSN 0023-1134

Pecypcol nHpOpManmoHHO—TEIeKOMMYHUKAITMOHHOM ceTu VHTepHeT:
— http://www.rusanalytchem.ru
— http://www.chemical-analysis.ru

9.3. CpeacrBa o0ecnevyeHsi 0CBOCHUSA U CHUIIMHBI

Jlnst peanusaiuu pabodveil mporpaMMbl MOATOTOBICHBI CIICAYIONIHE CPEICTBA 00CCICUCHHUS
OCBOCHHUSI TUCIIUTITHHBI:
— BHACO3AITICH JICKITHH;
—KOMITBIOTEPHBIC MTPE3CHTAIMN HHTEPAKTUBHBIX JIeKIHid — 8, (oO1iee uncio cnaitnos — 200);
— OaHK TECTOBBIX 3aJIaHUI ISl TEKYLIETO KOHTPOJISI OCBOCHUS TUCIHMILUIMHBI (00LIee YMCIIO0 BOIPOCOB
— 450);
— OaHK TECTOBBIX 33JIaHUH JUII HMTOTOBOTO KOHTPOJISI OCBOCHHS JWUCHUIUIMHBI (0OIIee 4Yuciio
Borpocos — 100).

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX B
OBPA3OBATEJIbBHOH ITPOLHECCE

NudopmanoHHyI0 NOANEPKKY HM3yYEHHUS AUCUUILIMHBI ocyliecTBisieT MHpopmannoHHo-
ouonuoteunsiid eHTp (MBIl) PXTY nm. JI.M. MenaeneeBa, KoTopblii oOecrieunBaeT 00yqarommxcs
OCHOBHOM y4eOHOH, Yy4eOHO-METOIMYECKOW ¥ HAydyHOW JHMTEepaTypod, HEOOXOJUMOU I
opranuzanuu o0pa3oBaTeNbHOTO IMpoliecca o aucuuminHe. OOmmii 00beM MHOTOOTPACIEBOrO
donna MBI Ha 01.01.2021 cocraBnser 1716243 k3.

@®oun UBL[ pacnonaraer y4yeOHOH, Yy4eOHO-METOAMUYECKOW U HAYYHO-TEXHHUYECKOU
JTUTEpaTypoil B opMe MeyYaTHBIX W DJIEKTPOHHBIX HU3JaHUIl, a TakkKe BKIIOYAET O(HUIHAIbHBIC,
CIpaBOYHO-OHOIMOrpaduueckue,  CHEIUANIM3UPOBAHHBIE  OTEUECTBEHHbIE U 3apyOeKHbIE
nepuoauueckue u uHpopmaironnsie m3ganusd. MBIl obecnednBaer moctyn k mpodeccnoHalbHBIM
0a3am JaHHBIX, THPOPMAITMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMaM.

Kaxnpiii oOyuaromuiicss obecriedeH CBOOOTHBIM JTOCTYNOM H3 JO0OM TOYKH, B KOTOPOH
uMmeeTcs A0CTyH K ceTd MHTepHeT M K 31eKTpoHHO-Oubnuoreynoit cucreme (ObC) YHuBepcurera,
KOTOpasi COJAEPKUT Pa3INuHbIe U3JaHHsI IO OCHOBHBIM M3Yy4aeMbIM TUCIUILUIMHAM B COPMUPOBaHA
10 COTJIACOBAHMIO C MPaBOOOIaAaTEeNIIMU YU€OHOH U yueOHO-METOANYECKOM JINTepaTyphI.

Jns ~ Oojmee  MOJHOTO M ONEPAaTUBHOIO  CHPAaBOYHO-OMOIMOrpauueckoro U
uHpopmanroHHoro obcnyxuBanus B b1 peanuzoBana TexHOIOTHS DIEKTPOHHOM TOCTaBKU
JOKYMEHTOB.
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[TonmHbIi MEepedYeHb SMEKTPOHHBIX MHPOPMALMOHHBIX PECYpPCOB, UCHOJB3YEMBIX B IpoIecce
oOyueHus1, IPEICTABJICH B OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMme.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JJUCHUIIJINHBI

B cooTBeTcTBHM ¢ Y4eOHBIM IUIAHOM 3aHATHUS MO AUCUUILUINHE «AHARUMUYECKAA XUMUA U
Qusuko-xumuueckue mMemoovl AHANU3A ONIA MAMEPUATOBEOEHUA U MEXHOI02UU MAMEPUATIOE
pOBOATCS B (popMe JIeKIui, 1Tab0paTOPHBIX PadOT M CaMOCTOSITEIBHOM paboThl 00yUYarOMIErocs.

11.1. O6opynoBanue, HeoOXoauMoOe B 00pa30BaTeIbHOM Ipolecce:

[ItaTuBBl XUMHUYECKUE

Xumuyeckas nocyaa:

[Tunerkn Mopa (BMectumocTsb 5; 10, 25 mi).

[Munerku mepHblie (00beM 5; 10 mi).

bropetku (0o6vem 25 mir).

Kon6sr Mmepubie (BMecTumocTs 50,0; 100,0 mu).

Kon6sr Opnenmeiiepa (06wem 100, 250, 500, 750, 1000 mum).

CxuistHKY [T XpaHeHus: pacTBOpoB (00bem 0,5; 1 ).

O6opynoBanwue:

pH-MeTp-mummuBossT™MeTp pH-420

Becsr nabopatopusie BJIITO-510C

Muxposecst BJI-120 M

Tutpatop norennuomerpudeckuii aTomarnueckuii ATTI-02
Becor ananutnueckue BJI-120-200 r.

dotomerp KOK-2

Mukpockorn OHOJIOTHYECKU MOHOKY/ISIpHBIH MukpoBu

AxBamuctuiuiarop AD3-25

BcrnomorarenbHoe 000py10BaHKE:

baHu BoJsTHBIE C AIEKTPHUYECKUM I10I0OTPEBOM.
Xpomarorpapuieckre KOJOHKH ¢ IOHOOOMeHHUKOM KVY-2.
bans necounas nmaboparopnas bIT-1

Kon6onarpesarenu KH-250

Cymuika ams npoOupoK

11.2. YueOHO-HATIAOAHLIE IIOCOOMS:
Texnuka Oe3zomacHOCTH MpH paboTe B XUMHUYeCKOW jaboparopuu. Ilpuemblr pabGoThl B
MUKPOKPHUCTAIUIOCKOTIH. MeToauueckue pa3paboTku mo pabote ¢ o0opyaoBaHMEM M Ha MpudOpax
XHUMHYECKOI0 aHaJIN3a.
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11.3. KomnbloTepbl, HHGOPMALHOHHO-TeJ1eKOMMYHUKAIINOHHbIE CETH, ANNAPATHO-

NMporpaMmMHbI€ U Ay IHOBU3YAJIbBHBIC CPEACTBA:

[lepconanbHble KOMIBIOTEPHI, HOYTOYK, NMPUHTEP M HPOTPAMMHBIE CPEICTBA; MPOCKTOP U

OKpaH; KOHHpOB&JIbHI:IfI arrapar, JJoKkajlbHasa CE€Th C BBIXOAOM B HHTepHeT.

11.4. [leyaTHbIE U IJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMALMOHHbIE PECYPCHI:

WHpopManlMOHHO-METOIMYECKHUE  MaTepHuaibl:  y4eOHbIe TOCcoOus
pa3aaTouHBIA MaTepHal K pa3zeiaM JEKIIHOHHOTO Kypca.

DOneKTpOoHHBIE  00pa3oBaTeibHBIE pECypchl:  yueOHO-METOAUYECKUe
CIpaBOYHBIC MaTEpHaIIbl JIOCTYITHBI Ha yueOHOM mopTasie moodle.muctr.ru
[Nopran aHAMMTUYECKON XUMUH (METOAUKH, PEKOMEH/IAINH, CIIPAaBOYHHKH )

http://www.chemical-analysis.ru/

http://anal yt.chem.msu.ru/

Hayunast snextponnas outdauoreka (http://www.elibrary.ru)

[Topran Ananutnueckas xumus B Poccun:

http://www.rusanal ytchem.org/default.aspx

11.5. IlepeyeHb JTULIEH3MOHHOTO POrPAMMHOI0 00ecreYeHHusI:

10 JAUCIHUITIINHE,

pa3paboTku |

PexBu3uThI Cpok OKOHYaHHUS
No | HaumeHoBaHue MporpaMMHOIO N N
i npoyKTa JIOTOBOpa KomnuectBo nuiieH3ui IefcTBUS
IMOCTaBKHU JINLIEH3UHA
KonTtpaxkr
Ne62-
1. | Microsoft Office Standard 2013 | 6425A/2013 HET OTPaHUYCHUI OeccpouHo
oT
02.12.2013
KonTtpakr
HewnckmrounrenpHas JIULEH3US NoD§-
2, | Ha MCHOTB30BAHUC WINHOME 3§3A/2020 HET OrpaHuYEHUN 0eccpovHO
" | 10 Russian OLV NL Each
) " oT
AcademicEdition 26.05.2020
HewnckimrounrensHas JIULEH3US 5 12 mecsieB
Ha UCHOJIB30BAHUE KOHThaKT 657 nuueH3uit s (exxerogHoe
0365ProPlusOpenfclty ShrdSvr | 8_p npodeccopeko- MpoUTeHUE
ALNG SubsVL OLV E 1Mth 359 A/2020 NpenoaaBaTeIbCKOro MOIHUCKY C
3. | Acdmc AP AddOn toOPP o coctaa BY3a. IpaBoOM Hepexona
TIOATHCKH: OVS-ES Ne V6775907 | BEpCHIO
POAYKTa)
Outlook; OneDrive; Word;
Excel; PowerPoint;Microsoft
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http://www.chemical-analysis.ru/
http://www.chemical-analysis.ru/
http://analyt.chem.msu.ru/
http://www.elibrary.ru/
http://www.rusanalytchem.org/
http://www.rusanalytchem.org/
http://www.rusanalytchem.org/default.aspx

Teams

HeuckmrountenpHas JIMICH3UA
Ha HUCIIOJIb30BaHHUC

0365ProPlusOpenStudents 12 Mecsimes
ShrdSvr ALNG SubsVL OLV KozHTpaKT 26280 nuueH3uii s (exxeronHoe
NL 1Mth Acdmc Stdnt No28- crynentoB BY3a. PO IJIEHHE
STUUseBnft giSA/202O Cornamenune Microsoft | moamucku ¢
TIPHIIOKEHNUS B COCTABE 26.05.2020 OVS-ES Ne V6775907 | Bepcuro
HOJITHUCKU. IPOJIYKTa)
Outlook; OneDrive; Word,
Excel; PowerPoint; Microsoft
Teams

12 mecsieB
HewncximrounrensHas JINIEH3US Konrpakr (exxerogHOE
Ha ucnojs3oBanue Kaspersky No28- 1600 mnensnit s MIPOJIICHHE
Endpoint Security s 6uszneca — 350A/2020 | akruBauMu Ha pabounx MTOIIUCKH C
Crangaptaeiii Russian Edition. oT CTaHLUAX U CEPBEPaX MIPaBOM Iepexoia
1500-2499 Node 1 year 26.05.2020 Ha 0OHOBJIEHHYIO
Educational License BEPCHUIO

MPOJYKTA)

12 MecsiieB
HeucknrounrensHas JIULEH3US KonTpakr (exxeroHOE
Ha ucnojs3oBanue Kaspersky No28- 20 ymneHsui Ui MIPOJIICHHE
Security mist BUPTyaIbHBIX U 355A/2020 | BUpTyanbHBIX U MOJITUCKH C
obmauHbIX cpen, Server Russian oT 00MaYHbIX Cpent MpaBoOM Tiepexoa
Edition. 20-24 VirtualServer 1 | 26.05.2020 HA OGHOBJISHHYIO
year Educational License BEPCHUIO

MIPOJIYKTA)

12 MecsieB
HeuckirounrenpHas JIULEH3 U KonTpakr Ne (exxerogHoe
Ha ucroJyib3oBanue Kaspersky 28- 2000 JHIeH3H IS NPOJICHHE
Security ams 104ToBBIX cepBepos | 30 IA/2020 MOYTOBBIX CEPBEPOB IO JIITUCKH C
Russian Edition. 1500-2499 oT PaBOM IIepexoaa

26.05.2020

MailAddress 1 year Educational
License

Ha OOHOBJIEHHYIO
BEPCHIO

MPOYKTa)
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12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUS NTPOT'PAMMBbI

HaumenoBanue
pa3jaesion

OcHoBHbBIE MOKA3aTeJIU OllEeHKH

(I)OprI H METO/bI
KOHTPOJIA H OLICHKHA

Paznen 1. Unentuduxanus
HMOHOB 3JIEMEHTOB B pacTBOpax

3naem:

nporeccel GopMUpPOBAHUS
AQHATTUTHYECKOTO CUTHAJIA

OCHOBHBIC ITOHATHUSA, TCPMUHBI, HpI/IéMBI
Ka4C€CTBCHHOT'O aHaJIn3a

Ymeem:

MPUMEHSTH IPUOOPETEHHBIE
TEOPETUYECKUE 3HAHUS U MIPAKTUYECKUE
HAaBBIKHU B ITPAKTUYECKOMN JEATEIBHOCTH

Braoeem:

METOJOJIOTHEN KaUeCTBEHHOT'O
aHaJM3a, aTOPUTMaMHU KaueCTBEHHOTO
aHaJIM3a, CUCTEMON BbIOOpa
KayeCTBEHHOI'0 aHAJIN3a JJII TOW WU
WHOW MPaKTHUYECKOM 3a/1aun

Ouenka 3a
nmabopaTopHbie pabOThI

Ouenka 3a
KOHTPOJIBHYIO paboTy

OrneHka 3a UTOTOBYIO
KOHTPOJIBHYIO paboTy

Paznen 2. KonmnuecTBeHHBIN
XUMHWYECKAN aHaJIN3

3naem:

MPOIIECChl POPMUPOBAHUS
AHAJTUTHYECKOTO CUTHAJIA

OCHOBHBIC IIOHATHSA, TCPMUHBI, HpI/IéMBI
KOJIMYECTBCHHOTI'O aHAJIN3a

Vmeem:

OPUMEHSITh IPUOOPETEHHBIE
TEOpEeTUYECKHe 3HAHUSI U MPAKTUYECKHE
HABBIKU B IPAKTHYECKOH EATEIbHOCTU

Bnaoeem:

METOI0JIOTHEH KOJMYSCTBEHHOT'O
aHaju3a, alrOpUTMaMH
KOJWYECTBEHHOI'0 aHaJIn3a, CUCTEMOM
BBIOOpA KOJTMYECTBEHHOTO aHAIM3a JIJIs
TOU MM UHOW MPAKTUUECKOU 3a/1auu

OneHka 3a
nmabopaTopHbIe PabOTHI

OneHka 3a
KOHTPOJIBHYIO paboTy

OrneHKa 3a
WHIUBHIyaJIbHBIC
JNOMAIIIHUE 3aIaHus

OreHka 3a UTOTOBYIO
KOHTPOJIBbHYIO paboTy
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Pasznen 3. BBenenue B pusuko- | 3naem: Ouenka 3a
XUMUYECKUE 1abopaTopHyIO padboTy
(MHCTpYMEHTAJIbHBIE) METObI
aHaIm3a

nporecchl popMUPOBAHUS
AQHAIUTUYECKOTO CUTHAJNIA B (pU3HKO- OLieHKa 32 UTOTOBYIO
XMUMUYECKAX METO/IaX aHaIIn3a KOHTPOJIBHYIO paboTy

paccMOTpeHUE IPUHIMIIOB U3MEPEHUIN
B CTaHJAPTHBIX MPHOOpax 3TUX
METOJIOB

OCHOBBI METPOJIOTHH B COOTBETCTBUU C
pexomenanusimu MHOTTAK

Ymeem:

MPUMEHSTH IPUOOPETEHHBIE
TEOPETUYECKUE 3HAHUS U IPAKTUYECKUE
HAaBBIKHU B ITPAKTUYECKOMN JEATEIBHOCTH

Braoeem:

METOJIOJIOTHEH (PU3UKO-XUMUYECKHUX
METO/IOB aHaJIN3a, UCIOJIb3YEMBbIX B
COBPEMEHHOM aHATUTHUYECKON
MIPAKTUKE

OIIEHKOM BO3MOKHOCTENH METOIa
aHaan3a

OCHOBHBIMH CTIOCOOaMU
METPOJIOTHIECKON 00paboTKMI
pe3yabTATOB KOJUIECCTBEHHOTO
XUMHYECKOTO aHan3a

13. OCOBEHHOCTH OPT'TAHU3ALIIMU OBPA30OBATEJIBHOI'O ITPOLECCA JJIsA
HUHBAJINIOB 1 JINI C O'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbS

OO0y4eHne MHBAIU/IOB U JIUI] C OTPAHUYEHHBIMHU BO3MO>KHOCTSIMH 3JI0POBbS OCYILIECTBIISETCS
B COOTBETCTBUH C:
— [lopsinkoM opraHu3anyy U OCyIIECTBICHUS 00pa30BaTENbHOM NEATENILHOCTH 110 00pa30BaTeIbHBIM
mporpaMMmaM — IporpamMmmaM OakajaBpuara, MmporpaMmaM CHEIUaJWTeTa, [porpaMMamM
maructpatypsl (Ilpukaz Muno6puayku PO ot 05.04.2017 Ne 301);
— JlonoxxeHuemM O MOPAJKE OPraHU3allid M OCYIIECTBICHHS 00pa3oBaTeIbHON NEATEIBHOCTH MO
o0Opa3oBaTelIbHBIM MPOrpaMMaM BBHICIIETO OOpa3oBaHHs — MporpaMM OakalaBpuaTa, MPOrpaMMm
crienuanurera, nporpamm marucrtparypsl B PXTY um. J[.M. MenzeneeBa, NpUHATBIM PELIEHUEM
VYuenoro coera PXTY wum. JI.M. MengeneeBa ot 30.10.2019, mpotokon Ne 3, BBeIECHHBIM B
neiictBue npukazom pekropa PXTY um. [I.W. Menneneea ot 14.11.2019 Ne 646A;
— MeTou4eckiMHI peKOMEHAAUSIMU [0 OpraHu3aluu 00pa30BaTeIbHOTO Ipoliecca A 00y4eHHs
WHBAJUIOB U JIUI C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI B 00pa30BaTENIbHBIX OPTaHU3aIUAX
BBICIIET0 OOpa30BaHMs, B TOM YHCIE OCHAIIEHHOCTH 00pa3oBaTeNbHOTO Mpoiiecca (YTBEpHKIACHBI
3aMmecTuTeneM MuHucTpa oOpa3zoBanus M Hayku P® A.A. KiumossiM ot 08.04.2014 Ne AK-
44/058H).
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1. HEJIb U 3AJIAYU JUCUHUTIJINHBI

[Iporpamma cocTtaBiieHa B COOTBETCTBUM ¢ TpeOoBaHusiMu DenepanbHOro
roCyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJAapTa BbICHIErO0 0Opa3oBaHUS -
OakanaBpuaT 10 HampasiieHutro noarotopku 22.03.01 Mamepuanosedenue u
mexnonocuu mamepuanoe (OPI'OC BO), npodbuns «MaTepuajioBegeHne H
TEXHOJIOTMH  HAHOMATEPUAJIOB W  HAHOCHCTEM», PEKOMEHJAIUsIMU
MeTonnueckoli KOMUCCUM U HAKOILJIEHHBIM OIBITOM IPENOJaBaHUs JUCIUILIUHbI
kadenpoit Texnocgpepnoit obe3onacnocmu PXTY wum. JI.U. Menneneesa.
[Iporpamma paccurTaHa Ha U3YYEHHUE TUCIUIUIMHBI B TEYEHUE OJTHOTO CEMECTpa.

HNucuuminna «bezonacnocms  dHcu3HeOeAMeENbHOCHUY  OTHOCUTCS K
00s3aTeIbHONM YacTH JUCHMIUIMH ydeOHoro TuiaHa. [IporpamMma AMCHUIIIMHBI
MpeanojaraeT, 4ro OOydYarIIHecs HWMEIOT TEOPETUUYECKYI0 M TMPAKTHICCKYIO
MOATOTOBKY B 00JIACTH MaTeMaTHKH, (PU3NUKH, OOIIEH W HEOPTaHUYECKOW XUMHH,
bu3nIeCKOl XUMHH, OOIIEH XMMUYECKON TEXHOJIOTHUH.

Heas aucuuniauebl — ¢GopMHUpPOBAHUE MPOPECCHOHAIBHON KYJIbTYPHI
0e30MacHOCTH, MO/ KOTOPOM MOHUMAETCS TOTOBHOCTh M CIIOCOOHOCTH JTUYHOCTHU
UCITI0JIb30BaTh B TPO(ECCHOHANIBHOM e TENHHOCTU MPUOOPETEHHYIO COBOKYITHOCTh
3HaHWM, yMEHUH U HaBBIKOB 1Jsi oOecriedyeHuss Oe3omacHOCTH B cdepe
npoecCUOHANBHON  JEATEIbHOCTH, XapaKTepa MBIIUICHUS W [EHHOCTHBIX
OpHUEHTAaIlMH, MPU KOTOPBIX BOMPOCHI O€30MAaCHOCTH PacCMATPUBAIOTCS B KAUeCTBE
MIPUOPHUTETA.

3agaum JUCUUIJIMHBI:

* MpUOOPETEHNE TOHUMAHUS U aHAJIU3 PUCKOB, CBA3AHHBIX C JIEATEIHHOCTHIO
YeJI0BEKa;

*  OBJAQJICHHE TMpUEMaMU  pAUOHAIM3ALUU  KUZHEACATEIbHOCTH,
OpPUCHTHPOBAaHHBIMM HA CHIDKCHHSI aHTPOIIOTCHHOTO BO3JCHCTBHS Ha
IPUPOJIHYIO cpey U obecrieueHrue 0€301MacCHOCTH JIMUHOCTH U OOIIECTBA;

* popmMupoBaHue:

- KyJbTypbl 0O€30MaCHOCTH, SKOJOTUYECKOTO CO3HAHUS U PUCK-
OPUEHTHUPOBAHHOTO MBIIUICHUS, TPU KOTOPOM BOIPOCH 0O€30MacHOCTU
paccMaTpUBaIOTCS B KaU€CTBE BAKHEUIIIETO MPUOPUTETA KUZHEEATCITLHOCTH
YEJIOBEKa,;

- KyJIbTYypbl TIpoeCCHOHAIBHOW O€30MacHOCTH, CIOCOOHOCTEH IS
UJCHTU(PUKAIIMM OMAacHOCTH U OIICHMBAHUSI PHUCKOB B cdepe cBoel
po¢heCCUOHATIBHON JIEATEIbHOCTH;

- TOTOBHOCTH TMpPUMEHEHUS MNPO(YECCUOHAIBHBIX 3HAHUU IS
oOecrieueHus 0€30MacHOCTH W YJIy4YlIIEHHUs YCJIOBUH Tpyaa B cdepe cBoei
npo¢eCCUOHATILHON JIeATEIbHOCTH;

- CIOCOOHOCTEH K OIICHKE BKJIaJ1a CBOEH MPeIMETHOM 00JIaCTH B pEIICHUE
mpo6iieM 6e301acHOCTH;

[ens 1 331240 TUCIUILTAHBI IOCTUTAOTCS C TIOMOIIBI0 O3HAKOMJICHHS:

* C COBPEMEHHBIM COCTOSIHUEM M HETaTUBHBIMU (PaKTOpaMH CPEeIbl OOUTAHUS;

* C TIPUHIIMIIAMH OOecTieueHHsI O€30MaCHOCTH B3aUMOJICHCTBHS YEJIOBEKA CO
cpenoi oOuTaHus, paIlMOHAIBHBIMU YCIIOBUSIMH JI€SITEILHOCTH;



* C MOCJIEICTBUSIMA BO3JICUCTBUSI HA YEJIOBEKA TPABMUPYIOIIUX, BPEAHBIX U
nopaxkaromux GakTopoB, MPUHIUIIAMU UX UACHTU(PUKALINH;
* C CpelcTBaMHU M METOJaMH MOBBIIMICHUS 0€30MaCHOCTH, IKOJIOTUYHOCTH U
YCTOMYUBOCTH KU3HEJEATEILHOCTH B TEXHOCHEPE;
* C METOAaMH IOBBIINICHHUS YCTOWYUBOCTH (DYHKIIMOHUPOBAHUSA OOBEKTOB
HSKOHOMUKHU B UPE3BbIYANHBIX CUTYAIIUSIX;
* C MEpOTIPUATUSIMHU 110 3aIUTE HACETICHUS U NePCOHAIa 00BHEKTOB SKOHOMUKH
B UpE3BBIYANHBIX CUTYAIIUSIX;
* C IPaBOBBIMH, HOPMATUBHBIMH, OPraHU3AIMOHHBIMU U SKOHOMUYECKHUMU
OCHOBaMH 0€30I1aCHOCTH KHU3HEACITEIbHOCTH;
* C METOZAaMU KOHTPOJIS M YIIPABJIEHUS YCIOBUSAMH KU3HEACSITEIIBHOCTH.
HucuunnivHa «bezonacnocmo  dcusnedeamenvHocmuy TpenofaeTcss B 7
cemectpe. KOHTpOib ycCHeBaeMOCTHM CTYAEHTOB BEIETCA MO MPUHATOM B
YHUBEPCUTETE PEUTUHTOBOM CHCTEME.
Pabouas mporpaMma JUCIUIUIMHBI MOKET OBITh peajn30BaHa ¢ MPUMEHEHUEM
AJIEKTPOHHBIX ~ O00pa30BaTEIbHBIX TEXHOJIOTMM UM  AJIIEKTPOHHOTO OO0Yy4YeHUs
MOJTHOCTBIO WJIM YACTUYHO.



2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JTNCIHUITJINHBI

N3ydenne AUCHUTIIIUHBI

HampaBjIeHO Ha NPUOOPETEHHE CIEAYIOIINX

KOMIIETEHIMI ¥ HHAUKATOPOB UX JOCTHKEHMUSI:

YHnBepcaanLIe KOMIICTCHIIMHA U HHIANKATOPbI UX JOCTHKCHUI

Pazpabotka u
peanu3ars
MIPOEKTOB

OTpeAeIATh KPYr 3ajad
B PAMKax IOCTaBJIECHHON
uenrd U BbIOMpaTh
ONTHUMAJIFHBIE CIIOCOOBI
WX PELICHHs, UCXOMAs U3
JIEACTBYIOLIUX

MIPaBOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB H
OTpaHUYCHUH

HaumenoBanue
Ko n nHaumenoBaunue Kon u HauMeHoBaHue MHIUKATOpa
KaTeropuu
VK noctmxenus YK
(rpyrms)
VK-2. - Cnocoben

VK-2.2 BpiOupaer ontuMaibHBIE CHOCOOBI
pElICHUs TOCTABJICHHBIX 3a/1a4, WUCXOMAS W3
JICHCTBYIOIIUX MIPABOBBIX HOPM,
HMMEIOIIUXCS PECYPCOB U OTPaHUYCHUH.

bezomacHoctb
JKU3HENEeATENbHOCTH

YK-8. - Cmnocoben
cO3/1aBaTh u
MO/JIEP’KUBATh B
MOBCEHEBHON KU3HU U
B npodeccuoHaIbHOI
NEeSATETbHOCTH
0e3o0macHble  YCJIOBHUSA
KU3ZHEIESTCIIbHOCTH IS
COXPaHEHHUS MPUPOTHOM
CpeIIbl, obecrnieueHus
YCTOMYMBOTO Pa3BUTHS
o0I1ecTBa, B TOM YHCIE
npu yrpo3e u
BO3HUKHOBEHUU
Ype3BBIYAIHBIX
CUTyallUii ¥ BOEHHBIX
KOH(JINKTOB

VYK-8.1 3Haer OCHOBHBIE TEXHOC(EpPHBIC
OIIACHOCTH, X CBOMCTBA M XapaKTEPUCTHKH.
VK-8.2 3Haer xapakTep BO3JCHCTBUS
BPEAHBIX M ONACHBIX (PAKTOPOB Ha YEIIOBEKA
U TIPUPOTHYIO CpPEAy, METOIBI 3aIIUTHI OT
HUX TPUMEHHUTENbHO K cdepe CcBoei
npodeCcCHOHATBHOMN 1eATETbHOCTH.

YK-8.3 Ymeer obecreunBaTh Oe30macHbIE
/Wi  KOoM(QOpTHBIE YCIOBHS Tpyda Ha
pabodyeM MecTe, B TOM YHUCIE C MOMOIIBIO
CPEACTB 3alIWTHI, OCYIIECTBIATH JCHCTBUS

1o MPEAOTBPALLEHUIO Ype3BbIYANHBIX
CUTYyallHM.
VK-8.4 Bnaneer cnoco0amMu u

TCXHOJIOTHAMHU 3alllMThl B qpe3Ban171me
CUTyallusX U B YCIIOBUAX BOCHHOTO BPEMCHU




OﬁHICHpO(l)eCCI/IOHaJILHLIe KOMICTCHIIMA U HHAUKATOPLI UX TOCTHKCHUSA

HaumenoBanue
KaTeropuu Kon u naumenoBanue | Koxa n HauMeHOBaHME MHAMKATOPA TOCTHKEHUS
(rpymiel) OIIK OIIK
OIIK
OIIK-2. Criocoben
y4acTBOBAaTh B
MIPOCKTUPOBAHUU
TEXHUYECKUX OIIK-2.2. Bnaneer MerogaMu MPOEKTHUPOBAHUSA
O00OBEKTOB, CHCTEM M | TEXHHMYECKHUX 00BEKTOB CUCTEM u
TexHnuueckoe ’ ’
TEXHOJIOTHYECKHX TEXHOJIOTUYECKUX  IPOLIECCOB  C  YYETOM
MIPOCKTUPOBAHUE

MPOILIECCOB C YYETOM | IKOHOMHYECKHUX, IKOJIOTHUYECKUX, COLUATIBHBIX 1
SKOHOMMYECKUX, JIPYTUX OTpaHUYEHUM
HKOJIOTUYECKUX,
COLIMATIBHBIX U JIPYTHX
OrpaHUYEHUN
OIIK-6. CnocobGen | OIIK-6.1. TlpunumMaeT 0OOCHOBaHHBIE C TOYKH
MPUHUMATH 3peHUsT IKOHOMHYECKOH J(P(EKTHBHOCTH U
000CHOBaHHBIE 0€30MacHOCTH TEXHUYECKHE peIleHUus MpHu
TEXHUYECKHUE PEIICHHS | TUIAHUPOBAHUM OKCIICPHUMEHTOB M Ppa3padoOTKe
B 1po(heCCHOHATBHON | TEXHOJIOTHH.

IIpunstue

permerii JIesATeTLHOCTH, OIIK-6.2. Onpenensier nepedeHb 000pyAOBaHUS
BBIOMpATH HA  TpOM3BOACTBE U B  Jjaboparopuu,
3 PeKTHBHBIE u | obecrieunBaromee OezomacHoe u 3hdeKkTuBHOE
Oe3omacHbIe MIPOM3BOJICTBO UJIU MPOBEACHUE IKCIIEPUMEHTOB.
TEXHUYECKUE CPEJICTBA
U TEXHOJIOTUU

B pesynbTaTte u3ydeHus TUCUUILIMHBI CTYJEHT OaKanaBpuaTa JI0JKEH:

3namy:

- OCHOBHBIE TeXHOC(EpPHBIE OMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH,

- XapakTep BO3JCHUCTBUS BPEIHBIX M OMACHBIX (DAKTOPOB Ha YEIOBEKAa U
IPUPOJIHYIO Cpely, METOAbl 3aIIUThl OT HUX NPUMEHHUTENBHO K cdepe cBoei
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

Ymemu:

- UASHTU(PUIIMPOBATH OCHOBHBIC OTIACHOCTH CpPEIbl OOMTAHMSI YEIOBEKa,

- OLICHMBATh PUCK UX PEATH3AINH, BBIOUPATh METOBI 3aIIUTHI OT ONMACHOCTEN
MPUMEHUTENBHO K cepe cBoel mpodeccruoHaTbHOM NEATETbHOCTH U CIOCOOBI
oOecrieueHus KOM(POPTHBIX YCIOBUM KUZHEIEATETLHOCTH.

Bnaoemy:

- 3aKOHOJATEJIbHBIMU U TIPABOBBIMH aKTaMU B 00JlacTH 0€30MacHOCTH U
OXpaHbl OKpY’KaoIled cpeapl, TpeOOBaHUSAMH K O€30MaCHOCTH TEXHUYECKHX
periaMeHToB B cepe mpodeccHoHaNbHOM AeSITEIbHOCTH;

- CIIOCO0aMU ¥ TEXHOJIOTHSIMU 3aIUTHI B UpE3BbIYaHBIX CUTYAIUSX;

- IOHATUWHO-TEPMHUHOJIOTUYECKHUM aIIMapaToM B 00JacTH 0€30MMaCHOCTH;

- HaBBIKAMHU paIlMOHATU3AIMU MPOPECCHOHATBHON NEATEIHHOCTH C IENBIO
oOecrieueHusi 0€30MaCHOCTH U 3allUThl OKPYKAIOLIEN Cpebl.



3. OFbEM JUCIHUILINHBI ¥ BUblI YYEEHOM PABOTHI

Brjt yueGHoi paboTs! B 3aueTtHBIX B akan. | B actp.
SJIMHUIIAX yacax yacax
OO6mmas Tpy10eMKOCTb JTUCIUIUIMHBI 4 144 108
KonTakTHas paboTa — ay1uTOpHbIE 1,33 48 36
3aHATHA:
Jlekuun 0,89 32 24
JlabopatopHbie pabOThI 0,44 16 12
CamocrosiTesibHas padoTa 1,67 60 45
KonTakTHas camocTosiTeapHas paboTa - - -
IToaroroBka k 1a00paTopHBIM paboTam 0,56 20 15
CamocTosITENbHOE U3YUEHUE PA3ICTIOB L1 40 30
JTIACIUTUINHBI
Buabl KOHTpPOJISL:
JK3aMeH 1,0 36 27
KonTakTHas pabora — mpoMexxyTouHas
0,4 0,3
aTTecTauus 1,0
[ToaroroBka K 3K3aME€HY 35,6 26,7
Bua uToroBoro KOHTpoJIs: IK3aMeH




4. COAEPKAHUE JUCIUIT/INHBI

4.1. Pa3neapl IMCHUIIMHLI M BUABI 3aHATHH

Ne Pa3nen nucuuninHbl AkazieM. yacoB
n/m Bcero | Jlekuun JIao. Cam.
padoTsl | pabora
Pa3nes 1. BBenenune B 0e30acHOCTH 5 2 3
1.1 | OcHOBHBIE IOHSATHS U ONPEICIICHHUS. 2 1 1
1.2 | bezonacHOCTh ¥ YyCTOMYMBOE pa3BUTHE. 3 1 2
Paznen 2. YUesioBek u TexHochepa. 7 2 5
2.1 | Ctpykrypa TexHoc(hepsl U €€ OCHOBHBIX KOMIIOHEHTOB. 3 1 2
2.2 | CoBpeMeHHOE COCTOsTHUE TeXHOCHEPHI U TeXHOC(hepHOI 6€30IacHOCTH. 4 1 3
Paznen 3. UnenTudgukanusa v Bo3aeiicTBHE HA YeJI0BEeKA BPEAHBIX M ONACHBIX (GaKTOpPOB 28 7 6 15
cpeabl OOUTAHUS.
3.1 | Knaccudukarms HeraTuBHBIX (haKTOPOB CPEJIbl OOMTAaHUS YEIOBEKa 2 1 1
3.2 | XuMu4ecKkue HeraTuBHbIC (haKTOpHI (BPEIHBIE BENIECTBA). 5 1 1 3
3.3 | MexaHuueckue M akyCTHUYeCKHe KosieOaHus, BUOpaLKs U IIyM. 3 1 2
3.4 | DnexTpoMarHUTHbIE U3JIy4YEHUs U MOJIsl. 1 1
3.5 | MoHu3upyromue u3iydeHue. 2 0,5 1,5
3.6 | DneKTpUYECKUH TOK. 4 2 1 1
3.7 | OmacHble MeXaHUYECKUE (DAKTOPHI. 2 2
3.8 | IIponeccsl ropeHts U OKAPOB3PhIBO- ONACHBIE CBOMCTBA BEIIECTB U MATEPUAJIOB. 7 2 3 2
3.9 | Crarnueckoe 3JeKTPUIECTBO 2 0,5 1,5
Paznen 4. 3amura 4yesioBeka M cpeAbl OOMTAHMS OT BPeIHbIX M ONACHBIX (paKTOpOB 18 4 2.5 11,5
NPUPOIHOI0, AHTPONIOT€HHOT'0 H TeXHOT€HHOI'0 POUCXO0KAEeHHSA
4.1 | OcHOBHBIE IPUHIIMIIBI 3AILUTHI. 1 1
4.2 | 3amuTa OT XMMHYECKUX M OMOJIOTHYECKIX HEraTUBHBIX (PAKTOPOB. 4 1 1,5 1,5
4.3 | 3amuTa OT YHEPreTHIYECKUX BO3JEHCTBUN U (DU3UIECKUX TTOJICH. 2 1 1
4.4 | OGecnieuenue 6€30MACHOCTH CUCTEM, paOOTAIOIINX MOJI JABICHUEM. 4 2 2
4.5 | be3omacHOCTb KCILTyaTalliy TpyOONIPOBOAOB B XUMHUYECKON IPOMBIIIIIIEHHOCTH. 2 2




4.6 | be3omacHas 3KcIuTyaTalusi KOMIPECCOPOB. 3 0,5 2,5
4.7 | AHanu3 ¥ OLICHUBAHUE TEXHOTEHHBIX U MPUPOTHBIX PUCKOB. 2 0,5 1,5
Pa3neu 5. Obecneuenne KOMGpOPTHBIX YCIOBHI ISl 2KU3HU M e TeJbHOCTH YeJIOBeKa. 10 1 4,5 4,5
5.1 | Ilonarue KoMGOPTHHIX MW ONTHMAIBHBIX YCIOBHUH. 2 1 1
5.2 | MUKpOKIMMAT MOMENIICHUH. 4 1,5 2,5
5.3 | OcBemnieHue 1 CBETOBas Cpelia B IOMEIIECHUU. 4 3 1
Pasznea 6. [Icuxodusunosiornyeckue ¥ IJproHOMUYecKre 0CHOBbBI 0€30MACHOCTH 7 2 5
6.1 | Ilcuxuueckue mponeccrl, CBOWCTBA U COCTOSIHUS, BIUSIONINE Ha 0€30M1aCHOCTb. 2 2
6.2 | Buasl u yciioBus Tpy/10BOU N€ATEIBHOCTH. 4 2 2
6.3 | DproHoMr4eCcKue OCHOBBI O€30MTACHOCTH. 1 1
Paznen 7. Upe3BbluaiiHble CHTYAllUM W METO/IbI 3A1MTHI B YCJIOBHSIX UX PeaIu3alum. 23 10 3 10
7.1 | O6mue ceenenus o UC. 2 1 1
7.2 | Tloxap u B3pHIB. 6 2 ) 2
7.3 | ABapuu Ha XMMHYECKHU OMACHBIX 00BEKTaX. 3 1 0,5 1,5
7.4 | PanuaiimoHHbIE aBapyu. 3 1 2
7.5 | lIpuGopsl pagualliOHHOM, XMMUYECKOH pa3BeAKH U JO3UMETPUUYECKOTO KOHTPOJIS. 2 1 1
7.6 | Upes3BblualiHble CUTYallMd BOGCHHOI'O BPEMEHH. 2 1 1
7.7 | 3amuTa HaceNEeHMsI B UPE3BbIUANHBIX CUTYyalUsX. 3 2 1
7.8 | YcroiunBocTh (DYHKIIMOHUPOBAHMSI OObEKTOB SKOHOMUKH B UPE3BbIUYAHHBIX CUTYAIUSX. 2 1 0,5 0,5
Pa3pnen 8. Ynpagsiienue 0e3011aCHOCTBIO dKU3HEIEATEIbHOCTH 10 4 6
8.1 | 3akoHOonaTenbHBIE M HOPMATHUBHBIC TIIPABOBbIE OCHOBBI YNpPABJICHUS O€30MaCHOCTBHIO 4 ) )
KHU3HEIESITEIIbHOCTH.
8.2 | DOKOHOMHYECKHE OCHOBBI YIIPaBJIeHHUs O€30IaCHOCTBIO. 2 2
8.3 | CtpaxoBaHuE PUCKOB 1 1
8.4 | I'ocynapcTBeHHOE ynpaBiieHHEe 6€30MacHOCThIO 3 2 1
UTOro 108 32 16 60
JIK3aMeH 36
UTOro 144




4.2. CoaeprxaHue pa3JeyioB JUCLUNIUHBI

Pa3nen 1. BBenenue B 0€301aCHOCTD.

1.1. OcHOBHbBIC MOHATHS TEPMHUHBbI U ONPEACICHHS.

XapakTepHbIe CUCTEMBI ""UeJIOBEK - Cpeia OOuTaHus".

[Tonsitue TexHocdepsl. [IponsBoacTBEHHAs, TOPOICKasi, OBITOBAS, MPUPOIHAS
Cpeabl M HUX KpaTKas XapaKTepHUCTHKA. B3auMoOJeiCTBUE YeIOBEKa CO Cpelloi
oOUTaHUSI.

[ToHsiTUA «OMAacHOCTH». BuAbl OMACHOCTEW: HNPUPOIHBIE, AHTPOIOTECHHBIE,
TEXHOT€HHbIE, Trio0anbHble. KpaTkas XapakTepuCTHKa OMACHOCTEM U UX
HMCTOYHUKOB.

[Tonatue «Oe3omacHOCTh». CHCTEMBbI 0€30MACHOCTU U HX CTPYKTypa.
DKoyioruyeckas, MIPOMBIIILICHHAS, MIPOU3BO/ICTBEHHAS 0€30IacCHOCTH.
TpancroptHass u  moxkapHas  Oe3omacHOCTh. KpaTkas — xapakTepuCTHKa
pa3HOBHUJIHOCTEN cucTteM Oe3omacHOCTU. [IpuUHIUIBI, METOABI U CPENCTBA
oOecrieueHrss 0E€30MACHOCTH TMPOU3BOJICTBEHHONW JieaTenbHOCTH. (OCHOBHBIE
OMAaCHOCTU XUMUYECKUX MPOU3BOACTB.

Bpen, ymepO, puck — BuHIBI W XapakTepucTuku. Bpen, ymepd -—

DKOJIOTUYECKHUM, HSKOHOMHYECKHW, CONMAIBHBIA. PHUCK — WHW3MEpeHue pucka,
Pa3HOBUIHOCTH PHCKA. DKOJOTHYECKHUH, MpodecCuoHaIbHbIN, WHIANBUYTbHBIMH,
KOJIJICKTUBHBIM, COLIMAJIbHBIM, MIPUEMIIEMBIN, MOTHBUPOBAHHBIN,

HEMOTUBUPOBaHHBIM pUCKU. COBpEMEHHBIE YPOBHU pHCKA OIMACHBIX COOBITUH.
Upes3BbluaiiHble CUTYAIIMH — [TIOHATHE, OCHOBHBIC BUIbI. [[pUpOoIHbIEC 1 TEXHOTC€HHBIC
Yype3BblYaiiHble cuTyanuu. CTUXHIHBIE O€ICTBUS U MPUPOIHBIE KaTaCTPOPHI.

1.2. be3onmacHOCTh U YCTOMYMBOE pa3BUTHE. be30macHOCTh Kak OJHA U3
OCHOBHBIX MOTPEOHOCTEW 4YeNOBEKa. 3HaueHue Oe30MacHOCTH B COBPEMEHHOM
mupe. bezonacHocts u nemorpadusi.

[IprurHBI IPOSBIICHUS OMMACHOCTU. YE0BEK KaK UCTOYHUK ONaCHOCTH. Posb
4esioBe4YecKoro (pakTopa B MPpUUMHAX peain3alii OacHOCTEH.

AKCHOMBI 6€30I1aCHOCTH JKU3HEIEATEIBHOCTH.

PernonanbHubie 0COOEHHOCTH U MTPOOJIEMBI 0€3011aCHOCTH.

PA3JIEJI 2. «<YEJIOBEK U TEXHOC®EPA.»

2.1. Crpykrypa TexHoc(epbl U €€ OCHOBHBIX KOMIIOHEHTOB. Buibl
TeXHOC(EPHBIX 30H: MPOU3BOACTBEHHAS, TPOMBIIIIJIEHHAsI, TOPOJICKasi, CeuTeOHasl,
TpaHCHOPTHAsA U OBITOBas. DTanbl (HGOPMUPOBAHUS TEXHOCHEPHI U €€ IBOJTIOLIHS.

Tunel oOmacHBIX W BpeAHBIX (PAKTOPOB TexXHOCHEPHI I YEIOBEKa H
MPUPOJHONU  Cpellbl: WHIPEAUEHTHBIE, OWOJIOTUYECKUE ¢ DHEPreTUYeCKue
3arps3HEHUs], Jerpajaius NpUpoOaHON cpebl, MHPOPMALIMOHHO-TICUXOJIOTHUYECKHE
BO3/elicTBHs. Buabpl omacHBIX M BpEIHBIX (PAKTOpOB TeXHOChEphI: BHIOPOCHI U
COpOCBHI BpPEIHBIX XUMHUYECKUX W OHOJOTUYECKHX BEIIECTB B arMmochepy u
ruapocdepy, aKyCTUUeCKoe, IIEKTPOMATHUTHOE M PAIMOAKTUBHOE 3arps3HEHUS,
MIPOMBITTUICHHBIE ¥ OBITOBBIE TBEPIbIE OTXOAbI, HHPOPMAIIMOHHBIE U TPAHCIIOPTHHIE
noToku. BiammoneiictBue u TpaHchopMaims 3arpsS3HCHUN B Cpele OOUTaHUS.
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OOpa3oBanue cmora, KHUCJIOTHBIX JOXKIEW, CHIDKCHHE IUIOJAOPOAMS TOYBHI U
KadecTBa MPOAYKTOB IMHUTAHUS, Pa3pylICHHE TEXHUYECKHX COOPY)KEHHUH W T.II.
3aKoH 0 Hen30eKHOCTH 00PAa30BAHMSI OTXOI0B KUZHEACITCIHHOCTH.

2.2. CoBpeMeHHOe cocTosiHMe TexHOchepbl M TexHOChepHOU
0e30MacHOCTH.

Kputepun u mapamerpsl 0€30MacHOCTH  TEXHOCHEPHl -  CPEIHsA
NPOAOKUTEIBHOCTh JKW3HHM, YPOBEHb OKOJIOTHMUECKH U MpodecCHOHAIBHO
00yCIIOBIIEHHBIX 3200JI€BaHUN.

Heuz6exxnocts pacmupenus TtexHochepsl. CoBpeMeHHbIE MPUHIIHUITBI
dbopmupoBanne TexHOCHEPHL. APXHTEKTYPHO-TUIAHUPOBOYHOE 30HUPOBAHUE
TEPPUTOPUH HA CEIMTEOHBIC, TIPOMBINLUICHHBIE U TTAPKOBO-PEKPEAMOHHBIC 30HBI,
TPAHCTIOPTHBIE Y3I1bl. [IpHOPUTETHOCTH BOMPOCOB OE30MACHOCTH U COXPaHEHUS
npupoasl Tpu  GopMHUpoBaHUHM TexHOChepsl. JloarocpouHoe TMIaHUPOBAHUE
pa3BUTHsI TeXHOC(EpPbl, MUHUMHU3AIIMS OMACHBIX M BPEAHBIX (DaKTOPOB 3a CUET
KOMILJIEKCHOM M JKOJOTUYECKOW JIOTUCTHKU >KM3HEHHOTO IHMKJIa MaTepUaIbHBIX
MOTOKOB B TexHocepe. ['opojackas u TexHocdhepHas JOTUCTUKA KaK METOJ
MOBBIIICHUS 0€30ITaCHOCTU ¥ (POPMUPOBAHUS OJIATONPUSITHON IS YETTOBEKA CPEJIbl
obutanus. KynpTypa 0€30mMacHOCTH JIMYHOCTH U oOIIecTBa Kak (pakTop
oOecrieuenus 0e30macHOCTH B TexHocdepe. bezonacHOCTh U yCTOMYMBOE pa3BUTHE
YeJIOBEUECKOr0 COOOIIECTRA.

CocrostHue TexHOC(hEpHON 0€30MacHOCTH B PErHOHE, TOPOJE — OCHOBHBIC
MPOOJIEMBI U ITYTH MX PEIICHHS.

PA3JEJ 3. «MJIEHTU®UKAIIUA U BO3JEACTBUE HA
YEJIOBEKA U CPEAY OBUTAHUSA BPEJIHBIX W OIIACHBIX
DAKTOPOB»

3.1. Kiaaccupukanuss HeraTuBHbIX (PAKTOPOB cpeabl OOUTAHMS
yejioBeKa: (PU3MUCCKHE, XUMHUUECKHE, OMOJIOTHYCCKHE, TTCUXO(PU3NOTOTHIECCKHE.
[TonsiTue omacHoro u BpeAHoOro (paktopa, xapaktepHble npumepsl. CTPyKTypHO-
(GyHKIMOHATBHBIE CUCTEMbl BOCIPHATHS U KOMIIEHCAIIMA OPTaHU3MOM YEJIOBEKa
u3MeHeHu  akTtopoB  cpenpl  obutaHus.  OCOOEHHOCTH  CTPYKTYpPHO-
(YyHKIMOHATBLHOM OpTraHM3alliy  4YelioBeKa. ECTeCTBEHHBIE CHUCTEMBl 3alllUTHI
YEJIOBEKa OT HETaTUBHBIX BO3JACHUCTBUN. XAPAKTEPUCTUKHU AHAJIU3ATOPOB: KOKHBIN
aHajau3aTop, OCs3aHue, OIIyIIeHHEe OOJu, TeMIlepaTypHas YyBCTBUTEIHHOCTD,
MBIIIIEYHOE YYBCTBO, BOCIIPUATHE BKYyca, OOOHSHUE, CIIyX, 3peHue. Bpems peakiuu
YeJIOBEKa K JACHCTBHIO pasApaxkurenen. JlomycTnmoe BO3IEUCTBUE BPEAHBIX
(akTOpOB Ha 4eJiOBeKa W cpeny obOutanus. [loHsTHE NpenenbHO-I0MyCTUMOIO
ypOBHS (MPeIeTbHO JOMYCTUMON KOHIIEHTpAIIMK) BpeIHOTo (hakTopa M MPUHIIUIIBI
€ro yCTaHOBJICHHS.

OpHUEHTHUPOBOYHO-0E30TIACHBIN YPOBEHB BO3/ICHCTBUAI.

HcToYHMKN W XapaKTepUCTUKH OCHOBHBIX HETAaTUBHBIX (PAKTOpOB U
O0COOEHHOCTH X JCHCTBUS HA YEIIOBEKA.

3.2. XuMmuYecKHe HeraTuBHble (aKkTopbl (BpelHbIe BelIeCTBA).
Knaccudukanus BpeTHbIX BEIIECTB 10 BUIaM, arPEraTHOMY COCTOSIHHIO, XapaKTepy
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BO3JCUCTBUASI M TOKCHYHOCTH. Kraccel omacHocTh BpenHbix BemectB. [lytu
MOCTYIJICHUSI BEIIECTB B OpPraHM3M 4YEJIOBEKA, paCHpeAeICHHUE U IPEBpAILCHUE
BPEIHOTO BEILIECTBA B HEM, JCHCTBHE BPEIHBIX BelIeCTB. KOHKpPETHBIE MPUMEPHI
Han0oJiee pacpOCTPAaHEHHBIX BPEAHBIX BEIIECTB M MX JEHCTBHUS Ha YEJIOBEKA.
KomOuHupoBanHoe NeWCTBHE BPEAHBIX BEIICCTB: CyMMallus, MOTCHIMPOBAHUE,
AQHTAarOHW3M, HE3aBUCUMOCTh. KOMIUIEKCHOE [JIEMCTBHE BpPEAHBIX BEIIECTB.
[IpenenbHO-AOMYCTUMBIE KOHIIEHTPALIMKM BPEIHBIX BEIIECTB: CPEAHECYTOYHAas,
MaKCUMaJIbHO pa30Basi, padoyel 30Hbl. Y CTAaHOBJIEHUE IONYCTUMbBIX KOHLIEHTpalUi
BpPEHBIX BEIIECTB MPU MX KOMOMHUPOBAHHOM JCHCTBUU. XPOHUYECKUE W OCTPHIE
OTpaBJieHUs, MPOPECCUOHATBHBIC U IKOJOTUYECKH OOYCIIOBIICHHBIE 3a00JIC€BaHUS,
BBI3BAHHBIC JICICTBUEM BPEAHBIX BEHIECTB. HeratnBHOE BO3IEHCTBUE BPEIHBIX
BCIIECTB HA cpeay oOuTaHus, Ha THApocdepy, IMOYBY, IKUBOTHBIX U
PaCTUTENHHOCTD, 0OBEKTHI TEXHOCHEPHI.

OCHOBHBIC UCTOYHUKHU MOCTYIUICHUSI BPEIHBIX BEIIECTB B CPEeAy OOUTAHUS:
IIPOU3BOJICTBEHHYIO, TOPOJICKYIO, OBITOBYIO.

[IpombltiuieHHast TbUIb.  YclioBUs —oOpaszoBanus. Kiaccudukamus 1o
IPOUCXOXKACHUIO, MO0 crnoco0y o0pa3oBaHMs, IO XUMHUYECKOMY COCTaBy.
Oco0OeHHOCTH BO3JEMCTBYS TBUIM HA OPTaHKU3M UYE€JIOBEKa.

Hanouactuiipl — crieniduka Bo3A€UCTBUS Ha )KUBbIE OPTaHU3MbI U
MIPOLIECCOB MEPEHOCA B OKPYXKAIOLIEH Cpeie.

Coznanue 6e3omnacHbix yciaoBul Tpyaa B coorBerctBuu ¢ CCBT mpu pabote ¢
BpPEIHBIMU BEIIECTBAMU (IPUMEHHUTENIBHO K KOHKPETHOM OTPACIIH).

[lepBas (moBpayeOHas) MOMOIIb MPU XUMUYECKHX OXKOTAaX M OTPABIICHUSX
BpPEIHBIMU BEIIECTBAMHU.

OcHoBHBIE TpeOOBaHUS O€30MACHOCTH HAa NPEANPUATUAX XUMHUYECKOU
IIPOMBILUIEHHOCTH, CBA3aHHBIX C IPOU3BOJICTBOM BPEIHBIX BEILECTB.

buonornyeckue HeraTuBHbIE (PAKTOPHI: MHUKPOOPTaHU3MBI (OakTepHw,
BUPYCBI), MaKpOOpraHuW3Mbl (pacTeHuss U >KUBOTHbIE). Kiaccuduxarus
OMOJIOTUYECKUX HETaTUBHBIX (DaKTOPOB M MX UCTOYHUKOB.

®duznyeckre HeraTUBHbBIE (PAKTOPBHI.

3.3. MexaHn4yeckne M AKyCTHYeCKHe KOJIe0aHUSI, BUOpPAIMSA M IIyM.
OCHOBHBIE XapaKTEPUCTHUKKA BUOPAIIMOHHOTO TOJS M €IWHHUIBI HU3MEpPEHUs
BUOpallMOHHBIX MapaMeTpoB. Krnaccudukamuss BuaoB BuOpauumii. BosneicTBue
BUOpaluii Ha 4yenoBeka u TexHochepy. Hopmuposanue Bubpaiuii, BuOpamoHHas
00JIe3Hb.

HcTtounnku BUOpAIMOHHBIX BO3JIEUCTBUN B TeXHOC(Epe — MX OCHOBHBIC
XapaKTEPUCTUKU U YPOBHU BUOPALIMH.

OCHOBHBIE XapAKTEPUCTUKU AKYCTHMUECKOTO TMOJISI U €IMHMIIBI U3MEpPEHUs
napameTpoB 1ryma. Knaccudukanus akycTuaeckux Koinedanuii v mryMmoB. JleiictBue
aKyCTHMUYECKHUX KoJeOaHWH - IIymMa Ha 4eloBeKa, OCOOCHHOCTH BO3ICHCTBHS Ha
YeJIOBeKa aKYCTUYECKMX KOJICOAHWW pa3MYHBIX YACTOTHBIX JUAMa30HOB —
MH(}PA3BYKOBBIX, 3BYKOBBIX, yJIbTPa3BYKOBBIX, duznonoruyeckoe U
IICUXOJIOTHYECKOe Bo3nelcTBHE. [IpUHIMIIBI HOPMHUPOBAHUS aKyCTHYECKOTO
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BO3JICMCTBHS  PAa3MYHBIX  JMANa3oHOB. 3abojeBaHus, B TOM  YHCIIE
npodeccroHanbHble, CBA3aHHbIE C aKyCTHUYECKUM BO3JeWcTBHEM. BiusiHue myma
Ha pabOTOCIOCOOHOCTh YEJIOBEKAa U €r0 MPOU3BOJUTEIBLHOCTh TpyAa. McTouHukH
aKyCTHYECKUX KoJiebaHu# (IymMa) B TeXHOCHEPE — UX OCHOBHBIE XapaKTEPUCTUKU
U YPOBHH.

3.4. DiIeKTPOMATHUTHBIE U3JIy4YeHHUs U MoJst. OCHOBHBIE XapaKTEPUCTHKU
ANEKTPOMArHUTHBIX  M3JIYyYEHHW W €IMHUIBI  HU3MEPEHUs  [apaMETpPOB
AIIEKTpOMArHuTHOro mojs. Knaccudukaius 31eKTPOMArHUTHBIX W3Iy4YeHUH U
IIOJIEH — 110 YaCTOTHBIM JUAaNa30HaM, 3IEKTPOCTATUYECKHE U MAarHUTOCTaTUYECKUE
nons. BoszmelcTBue Ha YemOBEKa DJIEKTPOMArHUTHBIX M3JIYYEHUHW U TOJIEH,
OCOOEHHOCTH BO3ACHCTBUS AJEKTPOMATHUTHBIX IMOJIEH pa3IMYHBIX BHIOB U
YaCTOTHBIX JTUAIIa30HOB.

3a0osieBaHusA, CBSI3aHHBIE C BO3ACUCTBUEM DJJIEKTPOMArHUTHBIX TMOJICH.
[IprHLIMIIBI HOPMUPOBAHUS AJIEKTPOMATHUTHBIX U3JTYYEHUHN PA3IMYHBIX YaCTOTHBIX
JIMAIa30HOB, JJIEKTPOCTATUYECKMX W MAarHUTOCTAaTHYECKUX Iojieil. (OCHOBHBIE
MCTOYHUKH AJIEKTPOMATHUTHBIX MOJIEH B TeXHOCHEPE, MX YACTOTHBIC JUATIA30HbI U
XapakTepHble ypOBHU. Mcmonb30BaHHWE SJIEKTPOMArHUTHBIX H3IYyYECHH B
MH(DOPMAITMOHHBIX U MEIUIIMHCKUX TEXHOJIOTHSIX.

Nudpakpacunoe (TeroBoe) U3IIy4CHUE KaK Pa3HOBUIHOCTh
AIEKTPOMArHUTHOTO U3TyYCHHS.

XapakTepuCTUKH TEIJIOBOIO M3JIyYeHHs W BO3ACHCTBUE TEIUIOTHI Ha
yesoBeka. MicTouHuKH HHPPaKpacHOro (TEMI0BOr0) U3JIyYeHHs B TEXHOC(hEpE.

Jlazepnoe W3JIyYEHHE Kak KOTE€PEHTHOE MOHOXPOMAaTHYECKOE
ANEKTPOMATHUTHOE U3TyUYEHUE.

YacToTHbIE [UaIa3oHbl, OCHOBHBIE MAPAMETPHI Ja3€PHOr0 M3IYUYEHUS U €ro
kinaccudukanug. Bo3neiicTBue J1a3epHOr0 M3IIyYEeHHs] HA Y€JIOBEKAa W MPHUHIIMIIBI
YCTAHOBJICHHSI  MPEAECIbHO-AOMYCTUMBIX  ypOBHEH. MCTOYHHMKM  Ja3€pHOro
u3nydenus: B TexHochepe. Vcmonbp3zoBanue nazepHOro M3Iy4YEHUS B KYyJbTYpHO-
3PETUIIHBIX MEPOTIPUATHUAX, THPOPMAIIMOHHBIX U MEIUIIUHCKUX TEXHOJOTHUSX.

VaerpaduoneroBoe wu3myudeHue. JlelicTBMEe M3IyYEeHHS Ha 4YeJIOBEKa.
be3onacHbie ypoBHH BO3ACHCTBUS. VICTOUHUKHN yIabTPadrOIETOBOTO U3IIYYCHHS B
ouocdepe u TexHochepe.

3.5. MWonmsupyromue  usiaydyenne. OCHOBHBIE  XapaKTEPUCTHUKU
MOHU3UPYIOIIETO MOJS — JI030BbIE  XapaKTEPUCTUKU:  IKCIO3UIIMOHHASA,
SKBUBAJICHTHBIC J03bl. AKTHUBHOCTH paJAHOHYKIHAOB. Ilpupoma u  Buabl
MOHU3UPYIOLIETO H3IydeHHs. Bo3aeiCcTBHE HWOHM3HMPYIOIIMX W3JIyYCHUM Ha
yejgoBeka W npupoay. JlydeBas  Oone3Hb. [IpuHIMIBI  HOpMHUpPOBaHUS
MOHU3UPYIOIIUX H3IYYEHUM, JOMYCTUMbICE YPOBHU BHEITHEIO0 W BHYTPEHHETO
00Jy4yeHUs — JI030Bbl€ W MPOU3BOAHBIE OT HUX. ECTECTBEHHbIE U TEXHOTEHHBIE
MCTOYHUKHU MOHU3HUPYIOIINX U3TYyUYECHH.

3.6. DuexkTpuueckuii TOK. Bujabsl 5>JIEKTpUYECKHUX CETEH, MNapameTpbl
ANEKTPUYECKOTO TOKAa W  HUCTOYHUKM  BJEKTpoomnacHoctu. HampsikeHnue
MIPUKOCHOBEHUS, HampsbkeHue mara. KareropupoBaHue MOMEILIEHHS MO CTENEHU
AJIEKTPUYECKOM OMMACHOCTU. BO3AEHCTBIE IIEKTPUUECKOTO TOKA HA YEIIOBEKA: BUBI
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BO3JICHCTBHUS (Tepmuueckoe, ANEKTPOIUTHUECKOE, OHMOJIOrMYECKOE),
AJIEKTPUYECKUI yAap, MECTHBIE AJIEKTPOTPaBMbI, HapaMeTpbl, ONPEIEIISIOIINE
TSKECTh MOPAKEHUS DJIEKTPUUECKUM TOKOM, IYTH MPOTEKaHMsI TOKA Yepe3 TEJo
YeJI0BeKa.

[TpenenbHO nONMyCTUMBIE HANPSDKEHUS NPUKOCHOBEHHS W TOKH. BiusHue
BUJAa U NApaMeTPOB AEKTPUUYECKON CETHM Ha HCXOJ MOPaKEHUS AIIEKTPUUYECKUM
TOKOM.

3.7. OnacHble MexaHU4YecKHe (PAKTOPBI. ICTOUHMKN MEXaHUYECKUX TPaBM,
OMAacHbIE MEXaHWYECKUE JIBJKEHHS M JEUCTBUS OOOPYIOBaHWA M HMHCTPYMEHTA,
M0IEMHOE 000pyI0BaHHE, TPAHCTIOPT. Bubl MexaHMUeCKUX TpaBM. [ epMeTHuyHbIC
CUCTEMBI, HAXOJSAUIUECS O] JABJIECHUEM: KIacCU(pUKAIUS T€PMETUUYHBIX CHUCTEM,
MPUYUHBl BO3HUKHOBEHHSI OINACHOCTH T'E€PMETHUYHBIX CHUCTEM, OMNACHOCTH,
CBSA3aHHBIE C HAPYIIEHUEM F€PMETUYHOCTH.

Ilomenyuaneno onacuvle mexnonocuueckue npoyeccwl. TpeGoBaHUS
0€30MacHOCTH, IPEIbSBIIIEMBIC K TE€XHOJIOTHYECKUM IIPOLIECCAM.
TexHonornueckuii  periaMeHT Kak OCHOBa oOecreyeHus: 0e30MacHOCTU
TeXHoJIoThueckoro mpouecca. CoaepkaHue TEXHOJOIMYECKOTO pErIaMeHTa.
NHKeHepHO-TEXHUUECKHUE CPeICTBA OE30MaCHOCTH.

bezonacnocmo npPOU3800CMEEHHO20 000pY008aHUSL. OcHoBHOE
IPOU3BOJCTBEHHOE O0OpYJIOBaHME B XMMHMUYECKOH MpOoMbIIIeHHOCTH. OO6mue
HalpaBJ€HUS  CO3/JaHMS  XUMHUYECKOro  oOopyaoBaHus  (yHuUKanus,
MHTEeHCU(UKAIUS, YKPYITHEHHE XUMUUECKOTro 00opyaoBanus). OO1iue TpedoBaHuUs
K 0€30MaCHOCTHU MTPOU3BOJICTBEHHOTO 000OPYA0OBaHUS.

[lonsitue omacHoi 30HBI. CHOCOOBI MPEAYNPEXKACHUS BO3HUKHOBEHHS OIACHON
30HbI  (3alUTHBIE  YCTpPOMCTBA -  OTpaXKJaroUIve, MNpPeIOXpaHUTEIbHBIE,
MpEeAYyNPEAUTENbHBIE).

CaetoBasi, 3ByKOBasi, 3HaKoBasi curHanuzauus. L{sera 6ezonacuoctu. [1pubopsl
6e3omacHOCTH (MAaHOMETPBI, AaHEMOMETPHI U JIp.).

TpeOGoBaHus K HaJIEKHOCTH MPOU3BOJICTBEHHOTO 000PY/I0BaAHUS.

Obecneuenue 6e30nacHocmu npu pemMoHme NPOMbIUULEHHO20 000PYO08AHUS

OOmiast XapakTepucTUKa PEMOHTHBIX M OYHUCTHBIX pador. OOecreueHue
0€30MMacCHOCTH MIPU PEMOHTE POMBIIIIIEHHOT'O 000y 10BaHUSI.

Cucrema TEXHMYECKOTO OOCITY)KMBaHUS M pEMOHTa 000OpyAOBaHUS
MPEANPUATAA  XUMUYECKOW NPOMBINLIEHHOCTH. CoAepKaHUE TEXHUYECKOTO
oOcnyxxuBaHus. IlmaHoBo-npenynpennuTeabHble PEMOHTHI. TEeKyIUid pPEMOHT.
Kanuraneueii pemMoHT. IloaroroBka, opraHu3anus U INPOBEICHHE PEMOHTHBIX
pab6ot. Ilnan opranuzamnuonnsix padot (IIOP).
be3onacHOCTh Mpu NpOBEIEHUN FA300MACHBIX padoT.

be3onacHOCTh Mpu NpPOBEIEHUN PEMOHTHBIX Pa0OT B 3aKPBITHIX allapaTax u
€MKOCTSIX.
be3omnacHOCTb MpH NMPOBEIEHNN OTHEBBIX PadoT.
be3onacHoCTh pH NPOBEICHUN OUYUCTHBIX PadoT.
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3.8. IIponecchbl TOpeHUs: M MOKAPOB3PHIBOONACHBIE CBOIICTBA BElIECTB U
MaTepuaJioB.

OO61ue cBeeHusl 0 TOPEHUH. Y CIIOBUS, HEOOXOAUMBbIE I BOSHUKHOBEHUS U
CTAallMOHAPHOTO PAa3BUTHS Mpolecca ropeHus. Buapl ropenus. XapakTepuUCTUKU
npoliecca ropeHus (CKOpoCTb rOpeHus, TeMIiepaTypa ropeHus).

®opMmbl ropeHus (CoOCTBEHHO TOpeHue, B3phIB, AeToHalus ). [loHsTHE B3phIBa.
[ToHaTHE NETOHALIMMN.

[ToxxapHast OITaCHOCTh TEXHOJIOTMYECKUX CPEL.

Oco0eHHOCTH TOPEHUS U B3PHIBOB MbLIEH U MBLUIEBO3AYIIHBIX cMecell. [lepBruuHbie
Y BTOPUYHBIE B3PbIBbI MBUICH.

ITokazarenn 1MokapoB3pbIBOONIACHOCTH BEIIECTB U MATEPUAIIOB COTTIACHO

I'OCT 12.1.044-89 CCBT «IloapoB3pbIBOONIACHOCTh BEIIECTB U MAaTEPUATIOB.
HomeHnknatypa nokazareneil 1 METOMIbI KX ONPEICIICHUSD).

[Tonsitue roprovectu. Knaccudukanus BemecTs U MaTepUaloB MO TPYyIIe

roprouecty (Heroprovmne, TpyIHOrOproUre, TOPIoYue).
IToxapOB3pBIBOOIIACHBIE CBOKMCTBA CMECEN T'OPHOYMX MApOB U ra30B C BO3AYXOM.
O6mactp BociulaMeHeHus. HwKHUA W BEepXHUM  KOHIICHTPAIIMOHHBIE |
TeMIIEpaTypHbIE MPEAEIbl pacpoCTpaHEHUs iameHu. PaKkTopbl, BIUAIONIME Ha
Mpeaeabl pacTPOCTPAHEHHS IUIaMEHU. MeToapl pacyeTa U 3KCIEPUMEHTAIBLHOTO
ONpEIEIICHUS] KOHIEHTPALMOHHBIX U TEMIIEPATYPHBIX IIPEAEIOB PACIPOCTPAHEHUS
IaMeHd. MUHHMMalbHast SHEPTUsl 3aKUraHus. MUHHMaIbHOE B3PHIBOONACHOE
COZIEpKaHHE KHACIOPOIA.

JIerkoBOCITaMEHAIOIINUECS U TOPIOYME KUJIKOCTU. Temreparypa BCIBIIIKA
MapOB U TEMIIEpATypa BOCILIAMEHCHMUSI.

[ToxapoB3pBIBOOIIACHBIE CBOMCTBA MbUICH. BilMsiHHE BIaXHOCTH, TUCHEPCHOCTH U
TEIUIOTHl ~ CTOPAHWSl MbUIEM HAa  HWKHHUM  KOHUEHTPALMOHHBIA  MOpPEAei
pacrnpocTpaHeHuUs IIAMEHHU.

VYcnoBusi camMoBO3ropaHusi BEIIECTB paziuyHoi mpuponsl. Kiaccudukanus
BEIIECTB, CKJIOHHBIX K CAMOBO3TOPAHUIO.

3.9. Crarudeckoe »3jeKTpu4ecTBO. [IpUUMHBI HAKOIUIEHUS 3aps/IOB
CTaTUYECKOr0 JJIEKTpUYEeCTBA. VICTOYHHKH CTaTUYECKOIO DJIEKTPUYECTBA B
npupojie, B OBITY, Ha TMPOU3BOJCTBE M HX XaPAKTEPUCTUKH, BOZHUKAIOLIUE
HANPSKEHHOCTH AJIEKTPUYECKOTO IO, AJIEKTPOCTATUUECKUE 3aPsiIbL.

MonHus Kak paspsj CTaTUYECKOro AJIEKTpUYECTBa. BUIbI MOTHUMN, ONTACHBIE
(haxkTopbl, pa3psIbl MOJIHUM, XapAKTEPUCTUKU MOJIHUH.

PA3JAEJI 4. <BAIIUTA YEJOBEKA U CPEJIbI OBUTAHUSA OT
BPEJHbBIX n OITACHBIX DPAKTOPOB HPUPOIHOI'O,
AHTPOIIOI'EHHOI'O U TEXHOI'EHHOI'O ITPOUCXOXAEHUA»

4.1. OcHOBHBIe NPUHUUNBI 3aIUTHI. CHIKEHUE YPOBHS ONACHOCTH H
BPEIHOCTH HMCTOYHHKA HEraTUBHBIX (PAKTOPOB IMyTEM COBEPILIEHCTBOBAHUS €O
KOHCTPYKLUMH U paboyero mpolecca, peajn3yeMoro B HEM. YBeEIUYEHHE
paccTOsSIHUS OT UCTOYHUKA OMACHOCTH IO 0OBEKTAa 3aIUThI. Y MEHbILIEHUE BPEMEHU
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Hpe6BIBaHI/IH 00BeKTa 3allUTbl B 30HC HMCTOYHHMKA HCTAaTHUBHOI'O BO3I[€ﬁCTBPI$I.
YcraHoBka MCXKAY MHCTOYHHMKOM OINIACHOCTH MJIM BpPCIAHOTO BOSHCﬁCTBHH 141
00BEKTOM 3alIUTHBI CPCACTB, CHUKAOINX YPOBCHBL OIIACHOI'O X BPCAHOI'O (baKTopa.
HpHMeHeHI/IG MaJIOOTXOJHBIX TEXHOJOTUN U 3daMKHYTBIX ITHKIIOB. [Ionsitue o
KOJUICKTUBHBIX U HTHINBUAYAJIbHBIX CPCACTBAX 3alIUTHI.

4.2. 3amuTa OT XUMHYECKHX M OHOJIOTHYeCKUX HEraTUBHbIX (aKTOPOB.
OO6mume 3ama4M ¥ METOJbl 3aIIUTHI: PalMOHAIIBHOE pa3MEeIlleHHe MCTOYHUKA IO
OTHOIIEHUIO K OOBEKTY 3allUThI, JOKAIHM3AIUs MUCTOYHWKA, yHAJICHUE BPETHBIX
BEIIIECTB M3 3alIUTHON 30HBI, MPUMEHEHUE WHIWBUAYAIbHBIX M KOJUIEKTHUBHBIX
CPEACTB OYUCTKH U 3aLTUTHI.

3awuma om 3aepAsHeHuss 6030YWIHOU Cpeobl. BEHTWISAIMA: CHUCTEMBbI
BCHTWIALIMA U WX KJIaCCH(PUKALNS, €CTECTBEHHAs M MEXaHWUYECKas BEHTHUIISITHS;
001meoOMeHHasT ¥ MECTHAsI BEHTWJISIINS, PUTOYHAS] W BBITSDKHAS BEHTHIIALINS, WX
OCHOBHBIE BUJIbI U IPUMEPHI BHIMOTHEHUS. TpeOOBaHMs K YCTPOUCTBY BEHTUIISIUY.

Ouucmka om 6peoHbIX eewjecms ammocgepvl U 6030yxa padouell 30Hbl.
OCHOBHBIE METO/Ibl, TEXHOJIOTUU U CPEJICTBA OUYUCTKHU OT MBLUIU U BPEIHBIX Ta30B.
CymHocTh paOOThl OCHOBHBIX THUIIOB TMBUICYJIOBUTENICH U Ta30yJIOBUTEIEH.
NuauButyanbHbIle CPEeICTBA 3AIUTHI OPTaHOB JbIXaHUS.

3awuma om 3aepsasnenus 600HoU cpedbi. OCHOBHBIE METO/Ibl, TEXHOJIOTUH U
CpelICTBa OYMCTKHU BOJBI OT PACTBOPUMBIX HEPACTBOPUMBIX BPEIHBIX BEIIIECTB.

Pacceusanue u pazbasnenue 6peomvix evibpocos u copocosg. llonstue
HOPMATHBHO JOIYCTUMBIX COPOCOB W BPEMEHHO COTJIACOBAaHHBIX BBIOPOCOB W
cOopocoB. CyIIHOCTh paccerBaHUsI U pa30aBICHUS.

Memoowr obecneuenus ravecmea NUMbEGOU B00bl U B000NO020MOBKA.
TpeOoBaHus K KayecTBY MUTHEBOW BOABL. METOAbI OUYMCTKH M 00€33apaKuBaHUs
MMATBEBOM  BOJBI.  XJIOPUPOBAaHWE, O30HUPOBAaHHWE, yibTpaduoIeTOBaAsI U
Tepmudeckas oOpaborka. CopOIMOHHAs OYMCTKA, OMPECHEHUE U 00eCCOTMBaHUE
MUTHEBON BOIbI. JIOCTOMHCTBA U HEAOCTATKH METOJIOB, OCOOCHHOCTH MTPUMEHEHUS.

KomnekTuBHbIE W WHIUBHAyaJIbHBIE METOABI U CPENCTBA MOATOTOBKU
MUTHEBONM BOJBI. MOIYJIbHBIE CHUCTEMBI BOJOMOJATOTOBKH, WHANBUIYaTbHBIC
YCTPOMCTBA OYHUCTKHU ITUTHEBOM BOBI.

Memoowr ymunusayuu u nepepabomxu aHmpOnO2eHHbIX U MEXHO2EHHbIX
0MmMxX0008. Knaccuduxanus OTXOJIOB: OBLITOBEIE, MIPOMBIIIJICHHBIE,
CENTbCKOXO3SHUCTBEHHBIE, PaJHOAKTUBHBIE, OWOIOTHYECKHNE, TOKCUYHBIE — KJIACChI
TOKCHYHOCTH. COBpPEMEHHBIE METOJbI YTUIU3AIUA W OO0C3BPEIKUBAHMS OTXOJIOB.
OTXO0/6I KaK BTOPUYHBIE MAaTEPHATBHBIE PECYPCHI.

4.3. 3ammTa 0T JHEPreTHYeCKUX BO3ACHCTBUHN M (PU3MYECKUX IOJIEH.
OCHOBHBIC TIPHUHIIMITBI 3alIATHI OT (PU3WYCCKUX TIOJICH: CHIDKCHHUE YPOBHSI
W3IIy9CHHUS WCTOYHWKA, yJaJcHHE OOBEKTa 3allUThl OT MCTOYHHKA H3ITYUYCHUS,
AKpPaHUPOBAHUE U3TYyUYEHUN — MOTJIONIEHUE U OTPAKCHUE SHEPTHH.

3awuma om eubpayuu: OCHOBHBIE METOJbI 3aIUTHl U MPUHIIUI CHIDKCHHUSI
BuOparuu. MHauBuayanbHble cpeacTBa BuOpo3ammThl. KOHTpoib  ypoBHS
BHUOpAaIuu.
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3awuma om wyma, ungpa- u yrompazgyka. OCHOBHBIE METOJbI 3ALIUTHI:
CHUKEHUE 3BYKOBOM MOIIHOCTH MCTOYHHUKA IIyMa, palldOHAIBHOW pa3MelieHue
UCTOYHMKA IIymMa M OOBEKTa 3alluThl OTHOCHUTENBHO JIpyr Jpyra, 3anmra
paccTostHUEM,  aKycThueckas  oOpa0OTKa  TOMEIEHHUs,  3BYKOU3OJIALMS,
AKpaHUPOBAHUE U MPUMEHEHHE TaymuTeaeh myma. [IpuHuun cHukeHus uyma B
KaXJIOM K3 METOAOB M OOJACTH HMX HMCHOJb30BaHUs. OCOOECHHOCTH 3aIllUTHI OT
uH(pa-u yinbTpasByka. MHauBUayanbHble CpelicTBa 3aluThl. KOHTPOIL ypOBHS
WHTEHCUBHOCTH 3BYKa.

3awuma om 21eKMPOMASHUMHBIX USTYYEHUN, CIMAMUYECKUX, DIeKMPUUECKUX
u maeHumuolx nojeu. OOUIME TPUHLHUIBI 3alTUTHl OT AJIEKTPOMArHUTHBIX MOJICH.
DKpaHUpPOBAHUE W3ITy9CHHM - AIIEKTPOMATrHUTHOE DKpaHUPOBaAHUE,
AIEKTPOCTATUYECKOE JKPAHUPOBAHHWE, MATHUTOCTATHYECKOE OSKPAaHUPOBAHHUE.
OddexktuBHOCTh dKpaHupoBaHus. (OCOOEHHOCTH 3alUTHI  OT  HM3IYYCHUN
IPOMBIIIEHHON 4acTOThL. [ToHSATHE O paguonpor1o3e Ha MECTHOCTH, OCOOEHHOCTH
U TpeOOBaHUN K Pa3MEIIEHUI0O MCTOYHUKOB U3IyYEHHUS PaJUOYaCTOTHOIO
nuanaszoHa. MHauBuayanbHble cpecTBa 3amuThl. KOHTPONIb ypOBHS U3NTyUYEeHUN U
HaIpPSHKEHHOCTH TOJIeH pa3IMyHOTO YaCTOTHOTO JIMAaIa3oHa.

3awuma om nazepunoco usnydenus. Kinaccuduxaius JiazepoB Mo CTENEHU
ormacHocTU. OOIIKME MPUHIUITBI 3aITUTHI OT JITA3EPHOTO U3ITYUCHHUS.

3awuma om ungpaxpacrozo (mennosoco) usiydenus. TeTTON30MAIMS,
SKpaHUPOBAHUE — TUITBI TETUIO3AIMUTHBIX SKPAHOB.

3awuma om uonuzupyrowux uziyyenut. OOIIME MNPUHIMIBLI 3aAIIUTBI OT
MOHU3HPYIONINX W3Iy4eHUH — OCOOEHHOCTH 3alllUTHl OT Pa3JUYHBIX BHJIOB
u3IydeHu (ramma, 6eta U anbda-usnydeHusi). OCOOEHHOCTU KOHTPOJIS YPOBHS
MOHU3HUPYIONINX W3IYyICHUH pa3IMIHbBIX BHJIOB.

Memoowr u cpeocmea obecneuenus snexkmpobeszonachocmu. lIpuMeneHue
MaJIbIX HAIPSDKEHHM, SJICKTPUIECKOE pa3/ieJICHUuE CETeH, dJIEKTpUIecKas N30SI,
3aldTa OT TPUKOCHOBEHUS K TOKOBEAYIIUM YACTAM, 3alIMTHOE 3a3eMJICHUE
(TpeGoBaHUsI K BBIMIOJIHEHHUIO 3a3€MJICHHS), 3aHYJEHHUE, YCTPOMCTBA 3al[UTHOTO
orkitodeHus. [lpuHIMIBl paboOThl 3alUTHBIX YCTPONCTB — JOCTOMHCTBA,
HEJIOCTaTKH, XapaKTepHble OO0JacCTH NPUMEHEHHS, OCOOCHHOCTH pabOThI
MPUMEHUTEIHHO K PA3JIMYHBIM THUIAM JJIEKTpHUUecKuX ceted. HauBHyanbHbIC
CpEIICTBA 3aIUTHI OT MOPAKEHHS SIECKTPUUYECKUX TOKOM. KOHTpOib mapaMerpos
ANEKTPOCETEN — HAPSXKEHUs, TOKA, N30Jsuu (a3, onpeneneHue (asbl.

3awuma om cmamuyecko2o snekmpuyecmea. MeToipl, UCKIIOYAOIINE WU
yMEHBINAIoNMe o0pa30BaHUE CTATHYCCKUX 3apsioB; METOMABI, YCTPaHSIOIINE
oOpaszyromue 3apsanbl. MonHue3anmTa 3JaHUd W COOPY)KEHUW — THIIBI
MOJTHHEOTBOJIOB, YCTPOMCTBO MOJIHHE3AITUThI U TPEOOBAHUS K €€ BBIMOJTHCHUIO.
KareropupoBanve 34aHUNl U COOPYKEHUH IO CTEIICHH OIACHOCTH TOPaKCHHS
MOJIHHM.

3awuma om mexanuyecko2o mpaemuposanusi. OrpauTeIbHbIE YCTPONCTBA,
MPEIOXPAHUTENLHBIE U OJIOKUPYIOIIUE YCTPOWCTBAa, YCTPONCTBA aBapUITHOTO
OTKJIFOUEHHSI, OTPAHUYUTEIIbHBIE YCTPOMCTBA, TOPMO3HbBIE YCTPOUCTBA, YCTPOKUCTBA
KOHTPOJISI U CUTHAJIM3AINK, JUCTAHIIMOHHOE yrnpasieHue. [IpaBuna obecrneuenus
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6e3omacHOCTH TIpH paboTe ¢ PyYHBIM UHCTPYMEHTOM. OCOOEHHOCTH 00ECTICUCHHUSI
0€30MacHOCTH MOABEMHOT0 000PYIO0BAHUS U TPAHCIIOPTHBIX CPEACTB.

4.4. Ob0ecneyeHue 0€30MACHOCTH CHCTEM, PadOTAIOIIMX MO/ AABJIEHHEM.
[IpuunnHbl aBapuii W B3pBIBOB cocynoB. OOmme TpeboBaHus 0€30MacHOCTH,
NpeabsABIIeMble K cOCyaaM, paOOTaloluM MOJ JaBlieHHEeM (K H3TOTOBJICHHIO,
AKCIUTyaTalu, peMoHTY). TeXHnueckoe OCBUIETENbCTBOBAHUE COCYIOB.
baiionsl 11 cxKaThIX, CKUKEHHBIX M PACTBOPEHHBIX Ia3oB. [IpMUYMHBI B3pHIBOB
OaJJIOHOB.  YCTpOWCTBO, MapKUpPOBKA W  OCBHUACTECIHCTBOBAHHE OaJJIOHOB.
OKcITyaTanus, XpaHeHUe U TPAHCTIOPTUPOBKA.

[{ucTepHbl M OOYKH 17151 IEPEBO3KH CIKMKEHHBIX Ta30B.

4.5. be30nacHOCTb JKCILIyaTAUMH TPYOONPOBOAOB B XHMHYECKOMH
NPOMBIILJIEHHOCTH. be3onacHas »kcmulyaTauusi, HPOKJIajKa TpyOOIpOBOJIOB.
Komriencanus TemnoBeIX yaIMHEHH. ApMaTtypa. TerioBas U30Jaus U OKpacka
TpyOo1npoBo10B. OCBUIAETEIHCTBOBAHUE TPYOOIIPOBOIOB.

4.6. be3onacHas JKCILTyaTalusi KOMIPeCCOPOB. VICTOYHUMKHN OMAaCHOCTH
MpU CKaTuM ra3zoB. CucTeMa cMa3Ku U cMa3ouyHble Macia. CucrteMa oxXjaxaeHus
KOMITPECCOPHBIX YCTaHOBOK. CrieninanbHbie TpeOoBaHUsI 0€30MaCHOCTH.

besomacHocTh  SKcmulyaTanuu  HacocoB. LleHTpoOekHbIe, TMOpIIHEBBIE,
CIICLIMaJIbHBIE HACOCHI.
be3onmacHOCTh 3KCIUTyaTalluy Ta3roiapaepoB. MOKpbIE, Cyxue, U30TEPMUUYECKUE
rasroJibJIepbl, Ta3roJbIepPbl BBICOKOTO JIaBICHUS.

4.7. AHaJIU3 W OLEHMBAHHUE TEXHOITCHHBIX M MNPHPOIAHBLIX PHCKOB.
[IpenmeT, OCHOBHBIEC OHATHS U allllapaT aHaIu3a PUCKOB. PUCK KaK BEPOSITHOCTh U
4acTOTa peajlu3allid OMAacHOCTH, PHUCK KaK BEPOSTHOCTh BO3HUKHOBEHUSA
MaTepUaIbHOTO, SKOJOIMYECKOI0 U COIMaIbHOTO yiiepOa. KauecTBeHHbIN aHATU3
W OLICHMBAHUE PHUCKAa — MPEIBAPUTEIIbHBIN aHAIU3 PUCKA, IOHSITHE IECPEBHEB
MPUYMH U TocheAcTBUNA. KonnuecTBeHHBIN aHaIU3 U OIICHUBAHUE PHUCKA — O0IIIHe
MPUHLINIBI YUCIIEHHOTO OLIEHUBAHUE pUCKA. METO/Ibl HCIOJb30BAHUS AKCIEPTHBIX
OLICHOK IIPHU aHAJIN3€ U OLICHUBAHUM pUCKa. [IoHATHE OnacHOM 30HBI U METOHOJIOTHs
€€ OIpeICIICHUS.

3Haxu bezonacHocmu: 3ampenarnme, MPEYIPEKIAOLINE,
MPEANKUCHIBAIONINE, YKa3aTeJIbHbIC, MOXKapHOW O€30MacHOCTH, JBAKYyaI[MOHHBIE,
MEJIUIIMHCKOTO U CAHUTAPHOTO HAa3HAYEHUSI.

PA3JIEJ 5. «KOBECHEYEHUE KOM®OPTHBIX YCJOBHUI 5
AKU3HU U JEATEJBHOCTHU YEJIOBEKA)>

5.1. IlonsaTHe KOM(MOPTHBIX MM ONTHUMAJBHBIX YCJI0BHM. B3auMocss3b
COCTOSIHMSI 3/10pOBbsl, PabOTOCIOCOOHOCTH U NPOU3BOAMTEIBHOCTU Tpyna C
COCTOSSHUEM YCIIOBMM JKM3HM W Tpyda 4YeJOBEKa, NapamMeTpaMHu Cpeabl
KU3HENIEATEIIbHOCTH YesIoBeKa. OCHOBHBIE METOBI, YITYUIIAIOIIUE CAMOYYBCTBUE U
paboTOCIIOCOOHOCTh ~ YEJOBEKAa: HE TPEBBIIICHHE JONYCTUMBIX YPOBHEH
HEraTUBHBIX (PAKTOPOB M UX CHIDKEHHE N0 MHUHHMAJIbHO BO3MOXKHBIX YPOBHEH,
palioHaIM3aus pexxuMa Tpyda U OTIbIXa, yA00CcTBO pabouero Mecra u padboueit
30HbI, XOpOIIMA ICHUXOJOTHYECKH KIMMAaT B TPYAOBOM  KOJUIEKTHUBE,
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KJIMMaTUYECKUE YCIOBUS B 30HE KU3HEACATEIbHOCTH, ONTUMAaIbHAsl OCBEIIEHHOCTh
1 KoM(pOpTHAsI CBETOBAs Cpelia.

5.2. MuxkpoxauMatr noMemeHuid. MexaHuU3M TeIIoOOMEHa MEXIy
YeJIOBEKOM U OKpy»karomiei cpepoi. KnumaTtudeckue mapaMerpsl, BIMSIONIUME Ha
TerIooOMeH. B3auMoCBsI3b  KJIMMATUYECKUX YCIOBUH CO  3J0pOBbEM U
paboTOCIIOCOOHOCTBIO ~ YesoBeKa. TepMOperyisiusi opraHu3Ma  4eJoBeKa.
['urueHnyeckoe  HOPMUPOBAHME  MApaMETPOB  MHUKpOKIUMaTa.  MeTojabl
obecrieueHUsT KOM(POPTHBIX KIMMATHYECKUX YCIOBHI B MOMEIICHUSX: CHUCTEMBbI
OTOILUICHUS, BEHTWISLIMU U KOHIUIIMOHUPOBAHUS, YCTPOMCTBO, BEIOOP CUCTEM U UX
MIPOU3BOAUTEIIBHOCTH; CPEACTBA JJI CO3/aHHUSI ONTHUMAIBHOIO a3pOHOHHOTO
cocTaBa BO3QyIIHOM cpelibl. KOHTpoIIb mapaMeTpoB MUKPOKIMMATa B TOMEIICHHH.

5.3. OcBelieHyre 1 cBeTOBasi cpela B NMOMEIIEHUM. BiausHue coCTOSHUA
CBETOBOIl Cpe/ibl MOMENIEHUSI Ha CAMOYYBCTBUE U pabOTOCIIOCOOHOCThH YEJIOBEKA.
XapakTepUCTUKU OCBEIIEHUS U CBETOBOM cpeabl. DakTopbl, OMNpeeisIonue
3pUTETBHBIN U MCUXOJIOTHYECKU KOMbOpT. BUJbI, CHCTEMBI U TUIIBI OCBEIICHUS.
HopMmupoBaHne MCKYCCTBEHHOTO M E€CTECTBEHHOTO OCBEUIEHUs. VICKycCTBEHHbIE
MCTOYHMKU CBETA: THUIBI HCTOYHUKOB CBETA KM OCHOBHBIC XapaKTEPUCTHKH,
JOCTOMHCTBA U  HEAOCTaTKH, OCOOeHHOCTH npuMmeHeHus. OcobGeHHocTH
MPUMEHEHUsI  Ta30pa3psIHBIX ~ DHEpProcOeperamnmx  HUCTOYHUKOB  CBETA.
CeemunbHuky: Ha3HAYCHHUE, THUIIBI, OCOOCHHOCTH MpuMeHeHHus. [IpoMbllieHHbIe
CBETHJIbHUKH, UCIIOJIb3YEeMbIC Ha XUMUYICCKUX PEATPUATHIX
(IBLIEBIArOHETIPOHUIIAEMbBIE, B3PBIBOOE30NIACHBIE U JIP. ).

[lBeToBass cpema: BIMSHUE I[BETOBOM Cpeabl Ha pabOTOCHOCOOHOCTb,
YTOMJIIEMOCTb, OCOOEHHOCTH (OPMHPOBAHUSI IBETOBOIO HMHTEpbepa s
BBITIOJTHEHUSI PA3IUYHBIX BHUJO0B paboT U oTAbixa. OCHOBHBIE MPUHIMIIBI
opraHu3aluu pabo4yero MecTa JJisi Co3JjaHusi KOM(OPTHBIX 3pUTEIBHBIX YCIOBHUM U
coxpaHeHusi 3peHus. BbIOOp M pacyeT OCHOBHBIX IMapaMETPOB E€CTECTBEHHOTO,
HMCKYCCTBEHHOT'O U COBMEILIEHHOTO OCBeleHUsI. KOHTpOJIb mapaMeTpoB OCBEIICHUS.

PA3JAEJI 6. «IICUXOPU3NOJIOTNIYECKHE n
IPTOHOMMNYECKHUE OCHOBBI BE3OITACHOCTN»

6.1. Ilcuxuyeckne MpoUecchbl, CBOWCTBA U COCTOSIHMSI, BJIMAIOIIME HA
O0e3omacHocTh. Ilcuxuueckne mpoOLECCHl: MaMsATh, BHHMAaHUE, BOCIPUATHE,
MBIIUIEHUE, YYBCTBA, 3MOIMU, HACTpOeHWE, BoJisi, mMotuBauus. l[lcuxuueckue
CBOMCTBA: XapakTep, TEMIEPAMEHT, MCUXOJOTHYECKUE U COIMOHUYECKUE THIIbI
moaen. Ilcuxuueckre COCTOSIHUS: JUTENbHbIE, BPEMEHHBIC, NEPUOIUYECKUE.
UpesmepHbie  (GOpMBI  TICUXUYECKOTO  HAmNpsDKEHUs. BiusHue — amkoros,
HAapKOTUYECKUX M TICUXOTPOIMHBIX CpEICTB Ha Oe3omacHOCTh. (OCHOBHBIE
MICUXOJIOTUYECKUE TPUYMHBI OMMOOK U  CO3JaHUS OMACHBIX  CHUTYaIluH.
Ocobennoctu rpymnmnoBod  mncuxosioruu. IIpodeccuorpamma. MuxenepHas
ncuxosyorust. IlcuxomuarHoctuka, mNpoQecCHOHATbHAS OpHEHTAMs U  OTOO0p
CHEIUATMCTOB OMepaTopckoro mnpoduias. PakTopsl, BIMUSIONIMX HA HAJEKHOCTD
JNEUCTBUI ONEPATOPOB.

6.2. Buabl u yciaoBuS TPYAOBO# JeATeJbHOCTH. Buabsl TpynoBoi
NEeATENbHOCTH: (PU3NYECKHA ¢ YMCTBEHHBIA TpyHd, GOpMbI (HU3UIECKOTO U
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YMCTBEHHOTO TPyJia, TBOpUECKU Tpyd. OnacHbie ¥ BpPEIHBIE TPOU3BOJICTBEHHBIC
(dakTopsl. OCHOBHBIE TPYIIIBI ONACHBIX U BPEIHBIX MPOU3BOJICTBEHHBIX (DaKTOPOB.
Knaccudukanusa ycioBuil Tpyaa MO TSXKECTH W HANPSHKEHHOCTH TPYJIOBOTO
npouecca. Kimaccudukanus ycinoBuit Tpyna mno ¢akTopaM MPOU3BOACTBEHHOM
cpenbl. [lonarue ycnoBuii Tpyna. @akTopsl, BO3JEHCTBYIONME HA (OPMUPOBAHUE
ycrnoBuid  Tpyna. [ocymapctBeHHass skcmeptuza ycioBuil Tpyna. Ilopsmox
IPOBEJICHUS ATTECTAllU PA0OYUX MECT M0 YCIOBUSM TPY/Ia.

6.3. DpronoMnyeckue OCHOBBI 0€30MMACHOCTH. DPrOHOMHUKA KaK HayKa O
MPaBUJILHON OpraHU3AIMKM YEJIIOBEUECKON MEATeTbHOCTH, COOTBETCTBHHM TpPyIa
(U3UOIOTUYECKHM U TICUXHYECKAM BO3MOKHOCTSM YEJIOBEKa, OOecleueHue
s exTuBHON PabOTHI, HE CO3MAIOMICH YTPO3bl IS 3I0POBhs YenoBeka. Cucrema
«UEJIOBEK — MalluHa — Cpena». AHTPONOMETpUYECKas, CEHCOMOTOpHAas,
DHEPreTUYEeCKasi, OMOMEXaHWYeCcKass W TCUXO(PU3NOIOTHIECKAs COBMECTUMOCTh
yeinoBeka M MamuHbl. OpraHuzanusi padouero Mecrta: BBIOOp MOJIOKEHUS
paboTaroliero, MpPOCTPAHCTBEHHAss KOMIIOHOBKA W pa3MEpPHbIE XapaKTEPUCTUKU
pabouero MecTta, B3aUMHOE TIOJIO)KEHHE pPabO4YMX MeECT, pa3MEIICHHE
TEXHOJIOTMYECKOW W OpraHU3allMOHHON OCHACTKH, KOHCTPYKIIMU U PACIIOJIOKEHUE
cpenctB oToOpaxeHust uHdopmaruu. TexHudyeckas dCTeTUKA.

TpebGoBaHus K opraHu3aluyu paboyero MecrTa IMojb30BaTeNsl KOMIIBIOTEpa U
0(HCHON TEXHHUKH.

PA3JIEJI 7. «UPE3BBIYAHHBIE CUTYAIIMM W METO/IbI
3ALIUTHBI B YCJIOBUSAX UX PEAJTIN3ALIUN»

7.1. O0mme cBegenus 0 YC. OCHOBHbIE TOHATHS W ONPENCICHUS,
KJIacCU(PUKalMs Ype3BbIUAWHBIX CUTYAINI TEXHOT€HHOTO, IIPUPOTHOTO K BOEHHOTO
XapakTepa M HMX OCHOBHBIE XapakTepUCTUKH. lIpuumHbel BO3HMKHOBeHus YC.
Cramuu, cxopoctb u paszsutue YC Ilopaxkatoume ¢akropsl UCTOUHHKOB YC
TEXHOTEHHOTO U MPUPOAHOTO xapakrepa. Kimaccudukanusi cTuxuiHbIX O€ACTBUM.

Cucrema onoBeleHUs! 0 Ype3BblUaliHbIX cuTyanusx. O0ecnedyeHre JIMYHON U
obmeit 6e3omacHocTu ipu UC. OnpeneneHne CTeneHu MOTEHIIMAIBHOM OMTaCHOCTH.
OCHOBBI IPOTHO3UPOBAHUS U MPEAYIIPEKICHNS YPE3BBIYANHBIX CUTYALUH.

7.2. Iloxxap u B3pbIB.

Cucmemvl noscapnou bezonacnocmu. Iloscapuas npogunaxmuxa.

OCHOBHBIE TIPUYMHBI 3arOpaHUi, TOXApOB M B3PBHIBOB Ha MPEANPHUATHUIX
XUMUYECKON  mpoMbliiuieHHOCTH.  Krnaccudukanus — noxkapoB.  IloxkapHas
NpoQHUIaKTHKA 00BEKTA.

OcHOBHBIE Mepbl O0OecrHeueHHs] MOKapHOM O€30MaCHOCTH TEXHOJIOTHYECKUX
MPOLIECCOB.

TpeOoBaHust K cHCTEME TMpPEAOTBpPAlICHUS [OXKApOB U B3PHIBOB:
IpeloTBpalieHue  00pa3oBaHUs  TOpIOYEe W B3pHIBOONACHOW  CpPE.Ibl,
peoTBpalieHe 00pa30BaHus B TOPIOYEH cpesie HCTOYHUKOB 3aKUTaHUsl.

Obecnieuenre 0e30MacHOM JKCIUTyaTallMd amnmapaTtoB JUiA  TepepadOTKu
FOPIOYUX I'a30B, KUJIKOCTEH U ChIy4YnX MarepuanoB. KOHTpoas cocTaBa roprouei
cpenbl. [Ipumenenne HHrHOUPYIOMUX U (PIErMaTU3UPYIONINX 100aBOK, pabouei u

20



aBapuitHON BeHTWIsIMKU. OrpaHHueHUE MAcChl TOPIOUMX BEUIECTB U O€30MacHbIi
CHOC00 X pa3MEeIEHHUS.

M ckirroueHre MCTOYHNUKOB BOCIIJIAMEHEHUS U IPUMEHEHUE COOTBETCTBYIOLIETO
AJIEKTPOOOOPYI0BAHUS; PEIVIAMEHTALUsl OTHEBBIX pa0doT; COOI0EHIE TPeOOBaHUM
HCKPOOE30IaCHOCTH; perjaMeHTalysl MaKCUMaJbHO JOIYCTHUMOM TeMIlepaTypbl
HarpeBa; JIMKBUIALUSA YCIOBUN CAMOBO3TOPAHHS.

Knaccugukanus B3pbIBYaTHIX BELIECTB.
Toowcapo- u e3pvieozawyuma obopyoosanusl.

[TaccuBHBIC W aKTHBHBIE CIIOCOOBI 3alUTHI. TeXHHUUYECKHE cpenacTBa cOpoca
JABJICHUS B3pbIBA B 00OPYAOBaHUU: MPENOXPAHUTEIBLHBIE MEMOPAHBI U KJIAIIAHBI;
apixatenbHas apMarypa. CpeacTtBa, MNpeAOTBpalAIONIME PaCIpOCTPAHEHUE
IJJAMEHU 10 NPOU3BOACTBEHHBIM KOMMYHHKALMSAM: CYXHE€ OTHENPETPAIUTENH,
KUJKOCTHBIE IIPEIOXPAHUTENIBHBIE 3aTBOPBI, ABAPUWHBIA CIIMB  T'OPIOYMX
KUAKOCTEN, 3aTBOPHl M3 TBEPABIX H3MEIBUYEHHBIX MAaTEpPUAIOB, aBTOMAaTUYECKU
3aKpBIBAIOLIUECS 3aJIBUKKU M 3aCIOHKH. ABTOMAaTUYECKUE OBICTPOJICHCTBYIOIINE
CpEICTBA JIOKAJIM3allMU U M0/IaBJICHUS B3pbIBa (B3pBIBOIOIABIISIONINE YCTPONUCTBA,
MJIAMEOTCEKATEIN ).

Dnekmpoobopydo8anue 80 83pbl8OONACHBIX U NOHCAPOONACHBIX 30HAX.
Bocniiamenenune roprounmx cMeced OT IeperpeBa 3JeKTpooOOpYIOBaHUS U
aneKTpudeckoi uckpsel. Kiaccugukanys npons3BoICTBEHHBIX TOMELIEHHH (30H) 1O
IokapoB3pbeiBooniacHocTH cornacHo I1YD. Pacnpenenenne roproumx cmecerd Mo
kareropusM u rpymmam B coorBerctBun ¢ ['OCT  30852.19-2002
«nexkTpoodbopyaoBanue B3pbiBo3amuieHHoe. Yacty 20. JlaHHbIE TIO TOpHOYUM
ra3aM M MmapaM, OTHOCSIIMECS K OKCIUIyaTaluu 3JIEKTPOOOOPYIOBAHUSI.
B3pbiBo3amuieHHoe IeKTpooOopyI0BaHne U NpHHIMIBL ero Beioopa nmo ['OCT
30852.1-2002 (M3K 60079-1:1998).

Opranuzarusi  06€30mMacHON  AKCIUTyaTallid  JJIEKTPOOOOPYJIOBaHUS B
I10KapOB3PBIBOONIACHBIX IIPOU3BOCTBAX.

OnacHOCTh BOCIUIAMEHEHUSI TOPIOYMX CMECEHl paspsgamMu CTaTHYECKOIro
JJeKTpu4YecTBa.  MeponpusaTus 10 3alUTe TEXHOJOIMYECKUX IIPOLIECCOB OT
CTaTUYECKOT'0 MIEKTPUYECTBA

Obecneuenue mpeboBaHULl NOAHCAPHOU OE30NACHOCMIU.

Mepsl obecniedeHrs TOXKapHOW O€30MacHOCTH MPOMBIIUICHHBIX 37aHUM U
COOPY>KECHUH.

KareropupoBanne nomMenieHnid 1 34aHUM 10 B3PBIBOIIOKAPHON U MOKAPHOU
onacHOCTU. OTHECTOMKOCTh W BO3TOPAEMOCTb CTPOUTEIBHBIX KOHCTPYKLMHU.
Knaccudukanus cTpouTelbHBIX MaTepuaioB, MO Bo3ropaemoctH. Ilokazarenu
OTHECTOMKOCTH (Mpeebl OTHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKIIMI U MPEeIIbl
pacnpocTpaHeHusi OrHS 1Mo HuUM). HopMmupoBaHuWe OTHECTOMKOCTH 3IaHUA U
COOPYKECHUH.

OOBEeMHO-TIIIAHUPOBOYHBIE PEUICHHS B MPOMBIIIJICHHBIX 3aHUSIX C YUETOM
MIPOTHUBOMNOKAPHBIX TpeOOBaHMIA (moxapHbIe OTCEKH u CEKIIHH).
[IpotuBonoxapHsle  nperpaasl  (IPOTHUBOIIOXKAPHBIE  CTEHBI, IEPETOPOJIKH,
NEPEKPBITHS, IBEPU U OKHA, TaMOyp-ILIUTIO3bI, 30HBI) MX BHUJbl U Ha3HAUYCHHUE.
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[Ipenoxpanutenbupie (JierkocOpackiBaeMbie) KOHCTPYKIUU. [IpoTHBOMOXapHBIC
pacCTOSIHUSI MEXKIY 3JaHUSIMA U COOPYKCHUSIMM, UX HOPMHUPOBAHUE C YUETOM
CaHUTAPHBIX U MPOTUBOMOXKAPHBIX TPeOOBAHUIA.

be3zonacHas 3BaKyanus JIFOIEH.

[IpoTuBOMOXKAPHOE BOIOCHAOKEHHUE.

3alunTa 31aHui U COOPYKEHU XMMUYECKUX TIPEANPUITUIA OT IPSIMOTO yapa
Y BTOPUYHBIX MPOSBJICHUA MOJHMU. KaTeropupoBaHue 31aHUN U COOPYKEHUU T10
CTEIIEHU OMACHOCTH MOPAXKEHUS MOJIHAM. Y CTPOMCTBO CUCTEM MOJHUE3AINTHI.

Cpedcmea u memoovl myueHusi HoHCaApos.

OO6uue cBeAeHUST O TMOXKAPOTYIICHUH. YCJIOBHUSA, HEOOXOAUMBIE st
npekpamieHus ropeHus. CrocoObl MoXapoTylIeHns (IOBEPXHOCTHOE U 00BEMHOE
TymeHue). OCHOBHBIE CPEJICTBA TYIIECHUS MOKAPOB U UX XapakTepucTuka. Kugakue
OTHETYIIAIME BeIlecTBa (BOJa, BOJHBIE PAcTBOPHI coJjiei). OrHeracuTesbHbIC
cBoMcTBa Bojbl. [leHbl: XUMHUECKas TeHa, TeHooOpa3oBareny. Heroproune rasml
WM WHEPTHBIC pa3z0aBUTENM (JAMOKCHJ yriepojaa, a3oT, aproH, BOJSHOW map).
I'anoreH-yrieBoAOpOIHbIE  COCTaBbI, XJaAOoHbl. OrHeTyamue IMOPOIIKH,
MEXaHHM3M OTHETYIIAIIEro JACHCTBHS MOPOIIKOB. TylleHHe KOMOMHUPOBAHHBIMU
coctaBaMi. [IepBuYHBIE CpPEACTBA MOKAPOTYIICHHUS.

VYCTaHOBKM MOXapOTYIICHUA. ABTOMAaTHYECKUE CTallMOHAPHBIE CHCTEMBbI
MOXKAPOTYIIEHUSI C HCIOJIb30BAaHUEM HErOPIOYMX Ta30B, BOJbI M TICHBIL.
CrapuHKJIEpHBIE U IPEHUYEPHBIE CUCTEMBI.

CucTeMbl OMOBENICHUS JII0JIEH 0 TToXKape. 3HAKU MOoKapHOU 0€30MacHOCTH.
Ilpocno3zuposanue nocreocmeuti agapuil, CEA3AHHLIX C NONCAPAMU U
83pvIBAMU.
OcHoBHbIE MOpaxatroine GakTopsl Moxapa. Pemienre THOBBIX 3a7a4 MO OLEHKE
MOXKapHOM OOCTAHOBKH: OMPENEICHHE MHUHUMAJILHOTO 0€30MacHOTO pacCTOSIHUS
JUIS TIEpCOHAJIa M AJIEMEHTOB OOBEKTa OT ovara I10)Kapa; BEJIMYHMHBI TEIJIOBOTO
MTOTOKA, MAJaI0IIero Ha TOBEPXHOCTh 00BEKTA MPH TMOKAPE; JOMYCTUMBIX pa3MEepPOB
30HBI TOPEHUS, HUCKJIIOYAIOIMIMX PACIPOCTPAHEHUE II0YKapa Ha PacCIOOKEHHbBIC
PAIOM OOBEKTHI.

XapakTepHble OCOOCHHOCTH B3pbiBa. 30HBI JICUCTBUSA B3pblBA U HX
xapaktepructrka. OCHOBHBIE TMopaxkaromme (HakTopbl B3pbIBa (yIapHas BOJHA H
OCKOJIOUHBIE T10J1s1). JleficTBHE B3phIBAa Ha 4YejoBeKa. PereHne TUITOBBIX 3a/1a4 I10
OIIEHKE 00CTAHOBKH IPH B3PBIBE: OMPEACICHUE N30BITOYHOTO IaBJICHUS BO (PpoHTE
yAapHOW BOJIHBI B 3aBUCUMOCTH OT PACCTOSIHUS, PaJUyCOB 30H pa3pyIICHHUS;
MpenoiaraéMpIX CTETEHEN pa3pylIeHUs JJIEMEHTOB 00bekTa. MeToarKa OLCHKU
BO3MOXXHOTO yiepOa MpPOU3BOJACTBEHHOMY 3JaHUI0 W  TEXHOJIOTHYECKOMY
000py10BaHUIO. 3allUTa NPEANPUITHI U HACEICHUS OT MOpakarolmux (PakTopos,
BO3HUKAIOIIKX B PE3YyJIbTaTe MOXKAPOB U B3phIBOB. Opranu3aiius noxapHoi 0XpaHbl
B Poccuiickoit =~ ®depepaniun. OCHOBHBIE TIOJOXKEHHUSI 3aKOHOJATENILCTBA M
HOPMATHBHO-TIPABOBOE PETYIUPOBAHNE B 00JIACTH MTOKAPHOI 0€30MaCHOCTH.

7.3. ABapuu Ha XMMHYECKH ONACHBIX 00bekTaX. OCHOBHBIC TOHATHUS U
OTIPENICIICHHS: XUMHUYECKas aBapusi, XUMHUYECKH OMACHBIH OOBEKT, XHMHUECKOE
3apaX€HWe, 30HAa XHUMHUYECKOIO 3apaKEHUs, IPOJUB OINACHBIX XUMHYECKHX
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BEILIECTB, O4ar XUMHUYECKOIO MOPaKeHMs. Buapl aBapuil Ha XUMUYECKHA OITACHBIX
oObekTax. OCHOBHBIE IOKA3aTEIM CTENEHU OINACHOCTH XUMHUYECKH OIACHBIX
00OBEKTOB.

[TpyuuHBl ¥ MOCHENCTBUS aBapUil HA XMMHUYECKU OIMACHBIX 0O0bekTax. Ouar
XUMHUYECKOTO TOPAXKEHUS M €r0 KpaTKas XapaKTEPUCTHKA. 30HBI XUMHUYECKOTO
3apakeHusT M MX XapakrTepucTuka. (DakTopel, BIMAIOIME Ha pasMep odvara
XUMUYECKOTO 3apakeHHs. DopMbl BO3MOXKHBIX 30H 3apaXeHUsd U HX
XapaKTEpUCTHKA.

3amnuTa HaceJIeHUs OT aBapUMHBIX XUMHUYECKH omacHbIX BenlecTB (AXOB).
OcHoBHBIE CMOCOOBI 3alIMThl W MpaBuia moBefcHUs. OMOBEIICHWE HaceleHUs.
Hcnonp30BaHne MHAMBHUIYAIbHBIX CPEACTB 3aIUTHl OPTaHOB ABIXaHHS U KOXKH.
CpencTBa MEAMIIMHCKOM 3aIIMTHI. Y KPITUE HACEJIEHUS B 3AIUTHBIX COOPYKEHUSX.
BpemenHoe ykppITHE HAceneHUs B KWIBIX M TNPOWU3BOACTBEHHBIX 3/aHMSIX.
I'epMeTH3anusl NOMEIIECHMM, €€ MpeAHa3HAayeHUE U  IO0CIENOBAaTEIBHOCTb.
DOBaKyalusl HaCeJICHUs U3 30H BO3MOXKHOTO 3apaKCHUS.

7.4. Panmanmonnbie aBapuu. OCHOBHBIC TIOHATHS W ONPEICICHUS:
pajgvalMOHHAsl aBapusi, pPaJWAllMOHHO OIACHBIM  OOBEKT, paJlOaKTUBHOE
3arpsA3HEHUE, 30HAa PAJUOAKTUBHOIO 3arpsA3HEHUs, 30HA OTUYYXKICHUSA, 30HA
orceneHus. Bunapl aBapuil Ha paJMallMOHHO OMACHBIX OOBEKTaX, UX JUHAMHKA
pa3BUTHsL, OCHOBHBIE OITACHOCTH.

3amauu, 3Tanbl ¥ METOJbI OLEHKHU PaJAHAlMOHHON OOCTaHOBKH. 30HUPOBAHHE
TEPPUTOPUIM  TNPU  paJWALMOHHOM  3arpsA3HEHHH  Tepputopuu. llonsTme
paaualMoHHOro mnporHo3a. OmnpeneneHue BO3MOXKHBIX /103 OOMy4YeHUsT U
JOITYCTUMOT'O BpEMEHU NpeObIBaHUs JIOACH B 30HAX 3arpsi3HeHus. [lomycTtumblie
YPOBHH OOJIy4eHUS IPU aBapUMHBIX CUTyaluusX. Jlo3uMeTpUuuecKuil KOHTPOJIb.

[Tonsatue o pexxumax pagdallMOHHON 3alllUThl, UX Ha3HAUYCHHE, COJCPKaHUE
U TOpANOK BBeAeHUs. KoMIiekc MepomnpusiThii, NpOBOJMMBIX B HHTEpecax
oOecrieueHus 3aluThI JTI0JIeH B 30HaX PAAHNOAKTUBHOTO 3arpsi3HeHus. OnoBenieHne
HAceJICHUsI O pPAJHAIMOHHBIX aBapUsSIX. YKPBITHUE HACEJICHHS B 3alIUTHBIX
COOPY)KEHUSIX. YMEHBIIICHHE BpPEMEHH TMpeObIBaHUS  JIIOJEH B 30HAX
PaAMOAKTUBHOTO 3arpsi3HEHUS U dBaKyallus B Oe3o0macHbie paiioHbl. Mcronp3oBanme
CpPEeICTB WMHAMBUAYalbHOM 3amuThl. llpoBenmenue WogHOW MPODUITAKTUKY.
KoHTposb 6e30nacHOCTH MPOAYKTOB MUTAHMUS.

[elictBuss HaceneHus NOpU pPaAUalMOHHOM aBapuM. 3aKOHOIATEIBCTBO
Poccuiickoit @enepanyu B 00aCTH paaualiiOHHON O€30MaCHOCTH.

lT'uopomexnuueckue aeapuu. (OCHOBHBIE OINACHOCTM U  HUCTOYHUKHU
TUAPOTEXHUYECKUX U TuApoAuHaMuueckux aBapuil. Kiaccudukauus 30H
KaTacTpOo(PUUIECKOro 3aTOIUICHHS U UX XapakTepuctuka. [lokazarenu nocnencTBui
MOpakarolero BO3JICUCTBUSA  BOJIHBI MPOpbIBA. XapakTep W  MacIiTaObl
MOpakarollero JACMCTBUS BOJHBI TPOPHIBA

7.5. IlpuGopbl  paaMANMOHHOW, XMMHYECKOW  pa3Beaku U
A03MMETPUYECKOT0 KOHTPOJIS.

Metoapl 0OHAPYKEHHS ¥ U3MEPEHUST HOHU3UPYIOIINX U3ITyICHHM.

Hasznauenne n knaccudukamms 103MMETPUUSCKUX IPUOOPOB.
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N3smepurens momuoctr no3sl  JII-5B, Haznauenuwe, TtexHuyeckas
XapaKTEePUCTHKA, YCTPOMCTBO, MOATOTOBKA K padoTe.

Pabora ¢ mnpubopom: ompeneseHUE MOIIMHOCTH J03bl (ramMma-¢oHa);
U3MEPEHUE CTEIIEHU 3aPAXKEHHOCTH PA3JIMYHBIX NOBEPXHOCTEM.

N3mepurens no3e1 MJI-1, HazHaueHue, odI1iee yCTpOHCTBO, MOPSAI0K padOTHI
C IpUOOPOM.

N3meputens no3st MJI-11.

Opranusanusi THAUBUAYAIBHOTO JO3UMETPHUUYECKOTO KOHTPOJISI C TOMOILBIO
N/I-1 (mopsaoK BbLAAYN IO3UMETPOB, UX YUET, CHATHE OKA3aHUW M0 BO3BPAILICHHUIO
Y3 30HBI PAIUALIAHN).

MeTtoasl HHIUKAIAH:
00eBbIX TOKCHMUEeCKuX xuMudecknx BemecTB (bTXB);

ABAPUMHO XMMHYECKUX ONACHBIX BEIIECTB.

BoiickoBoii mpubop xumudeckoi pasBeaku (BIIXP), Ha3HaueHwue,
YCTPOMCTBO, ITOPSAIOK U MOCIEA0BATEIBHOCTD onpenenenus bTXB B Bo3ayxe u Ha
APYTUX 00BEKTaX C IOMOIIbIO MHIUKATOPHBIX TPYOOK

[IpakTuueckas pabota ¢ mpuOOPOM.

7.6. Upe3BbluaiiHble CHTyallud BOEHHOr0 BpeMeHHM. Buabel opyxus
MaccOBOIO TOPAKEHUS, UX OCOOCHHOCTHM M TOCIEACTBHUS €ro IPUMEHEHUS.
SInepHbIi B3pBIB U €r0 OMACHBIE (PaKTOPHI.

Cmuxutinbie 06eocmeus. 3€MIIETPSACEHUs, HABOAHEHUS, aTMoc(epHbIe
SABJICHUS, UX KPaTKasl XapaKTepUCTUKA, OCHOBHBIE ITAPAMETPhI U METOBI 3AIUTHI.

7.7. 3amura HaceJeHMsl B Ype3BbIYAWHBIX cUTyauusix. OpraHusanus

3aIATH B MUPHOE U BOEHHOE BPEMsI, CIOCOOBI 3alIUThI, 3aLIUTHBIE COOPYKEHHUS, NX
kinaccuukanua. OOopynoBaHue yOexuIl. bBBICTPOBO3BOJMMEBIE  YOEKHILA.
[Ipocreiimue ykpbitus. [I[poTuBOpaananioHHbIE YKPBITHS.
VYKpbITHE B HPUCIIOCOOJIEHHBIX M CHELMATIBHBIX COOpYX)eHUsiX. OCOOEHHOCTH U
OpraHu3anys 3BaKyallMM U3 30H Ype3BbIUYAWHBIX CUTyauuil. Mepornpuarus
MEIUUMHCKONW 3amuThl. CpeacrBa MHAMBUAYAJIBHOM 3allUTBl U MOPSAOK HX
ucnojip3oBaHus. CrnocoObl  oOecredeHusi MCUXOJIOTMYECKON  yCTOMYMBOCTH
HACEJICHUS B YPE3BbIYAMHBIX CUTYaLUsX.

EnvHas rocynapcTBEHHass CHCTEMA NPENYNPEXKICHUS W JIMKBHIALWN
ype3Bbluaiinbix cutyanuii (PCUC): uenwm, 3amauu u cTpykrypa. TeppuTopruaibHbIe
n (ynkuonaneueie noacucremsl PCUC. Koopaunaumonueie opransl PCUC.
Opranbl ynpasieHus u pexxuMbl ¢pyHkunonupoanuss PCUC. Cunbl U cpeacTsa
PCUC.

7.8. YcronuuBoCTh (QPYHKIMOHMPOBAHHMS O0OBEKTOB JKOHOMHMKH B
Ype3BbIYAHHBIX CUTYAI[HAX.

[Tonsitue 06 ycToitunBoct 00beKTa. DAKTOPHI, BIUAIONINE HA YCTOHYHBOCTD
GbyHKIIMOHUPOBaHUS 00BEKTOB. [IpHHIIMIIBI ¥ CTTIOCOOBI MOBBIILIEHUST YCTOWYHUBOCTH
¢dbynkunonupoBanusi o0bekToB B UC.

DKCTpeMalbHble CUTyalluu. Buabl sKCTpeMallbHBIX cUTyauuid. Teppopusm.
OreHka 3KCTpeMalbHON CUTyallMM, MpaBuja MOBEACHUS U 00eCleYeHHs JTUYHOM
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6e3onacHocTH. POPMEBI peaKIuy Ha SKCTPEeMalIbHYI0 cutyaiuto. [Icuxomornaeckas
YCTOMYUBOCTD B SKCTPEMAJIbHBIX CUTYAIUSX.

Cnacamenvuvie pabomsl npu  upezgviuatiHblx — cumyayusx. (OCHOBBI
OpraHu3allid aBapUMHO-CIACATENBHBIX U JAPYTUX HEOTIOKHBIX padoT. CrocoOsl
BEJICHUSI CriacaTeNIbHbIX pabOT MpU Pa3IMUHBIX BUJAX YPE3BbIYAMHBIX CUTYyaIUil.
OcHoBbI MeauIMHBI kKaTacTpod. [lnanbl Jokanu3anuu U JUKBUAALMKA aBAPUIHBIX
cutyanuii (INTAC). TpeGoBaHust K MX COCTaBICHUIO U UX COJEPKaHHUE.

PA3JAEJ 8. «YIIPABJIEHUE BE3OITACHOCTBIO
KU3HEAEATEJIBHOCTHN»

8.1. 3akoHoaTeIbHBIE M HOPMATHBHBbIE IPABOBbIE OCHOBBI YIIPABJICHUSA
0€30IACHOCTBIO JKU3HeAeATeJbHOCTH. KoHIenuuu HaunoHaabHOW 0€301MacHOCTH
u neMorpaduueckor noautuku Poccuiickoil @eaepannu — OCHOBHBIE MMOJIO0KEHUS.
OO6miast xapakTepUCTUKA CHCTEMbl 3aKOHOJATENbHBIX W HOPMATHUBHO-IIPABOBBIX
aKTOB, PETrYJIUPYIOLIUX BOIIPOCHI AKOJIOTUYECKOH, MPOMBIILICHHOU,
IIPOU3BOJCTBEHHONW 0€30MacHOCTH U 0€30MaCHOCTH B YPE3BBIYAMHBIX CUTYaIUSX.
XapaKTEepUCTUKa OCHOBHBIX 3aKOHOAATEIbHBIX U HOPMATHBHO-IIPABOBBIX AKTOB:
Ha3HAuYC€HHUE, OOBEKTHI PETYJIUPOBAHUS M OCHOBHBIC TMOJOXKEHUA. TpedoBaHUs
0e30MmacHOCTM B TEXHUMYECKMX perjameHTax. Bompocel  0Ge3omacHocTH
KU3HEAECATEIbHOCTY B 3aKOHAX U MOJ3aKOHHBIX aKTaXx.

3axonodamenbcmeo 06 oxpamne mpyoe. TpynoBOH KOJEKC — OCHOBHBIC
MoNoKeHUss X pasfena KOJEKCa, KacarlMecs BONPOCOB OXpaHbl Tpy[a.
3aKOHO/IaTEIbHBIE AKTHI TUPEKTUBHBIX OPTAHOB.

[Toa3aKOHHBIE aKThI 110 OXpaHE TPYyAa.

Cucrema crannaptoB 0e3onacHoctu Tpyaa (CCBT) - cTpykTypa U OCHOBHBIE
CTaHAAPTHI.
CrangapThl NpeANPUATHIA 110 6e30macHOCTH Tpya. MHCTpYKIMKM Mo oXpaHe Tpya.

3axkonooamenbcmeo o0 0e30NACHOCMU 6  UPEe36bIYAUHbIX — CUMYAYUSIX.
®enepanbHblil 3ak0H 0T 21.12.1994 Ne 68-D3 «O 3amure HaceIEeHUs U TEPPUTOPUIA
OT YPE3BbIUANHBIX CUTYAIIUH TPUPOTHOTO U TEXHOTEHHOTO Xapakrepa». CTpyKTypa
3aKOHOJIATEILHOM 0a3bl - OCHOBHBIE 3aKOHBI M UX CYIIHOCTh: dDenepanbHblil 3aKOH
ot 21 nexabps 1994 r. No 69-@3 «O mnoxapHoil 6e3onmacHOCTH», « TeXHUUECKU
periiaMeHT o TpebOoBaHUSIX MokapHOUM OezomacHoCcTH» OT 22.07.2008 Ne 123-D3,
OenepanbHbii  3ak0H  «O  TPOMBIINIIEHHOW ~ O€30MaCHOCTH  OMACHBIX
MPOU3BOJICTBEHHBIX 00BEKTOB» OT 21.07.1997 Ne 116-D3, ®enepanbHbiii 3ak0oH «O
paguanoHHon 6e3omacHocTH HacenaeHus» oT 09.01.1996 No 3-D3.

Cucrembl cTaHIapTOB MO 0€30MMACHOCTHU B upe3BbivaiiHbix curyauusax (BUC)
- CTPYKTypa U OCHOBHbBIE€ CTAaHIAPTHI.

8.2. JkxoHOMHYeCKHME OCHOBbI  yIpaBJieHHs]  0€30MACHOCTHIO.
CoBpeMeHHbIE PHIHOYHBIE METO/ bl SKOHOMUYECKOTO YIIpaBIeHUs 0€30M1aCHOCTHIO U
OCHOBHBIC TIPUHIIMIBI PETYJIUPOBAHUS PA3JTUYHBIX AaCIEKTOB 0E€30MacHOCTH:
MO3UTHUBHBIC U HETATUBHBIC METO bl CTUMYJIMPOBAHUS 0€30MTaCHOCTH.

25



[TonsiTue 3KOHOMHUYECKOTO yiepOa, €ro COCTaBJISIOUINE U METOIUYECKUE
MOJIXO0/IbI K OlleHKe. MarepuanbHasi OTBETCTBEHHOCTh 33 HapyllleHHe TPeOOBaHUI
0€30MacHOCTH: aBapUM, HECYACTHBIC CITy4Yau, 3arpsi3HEHUE OKPYKarOIIEH CpeIbl.

Ixonomuxa beszonachocmu mpyoa. ColMaNIbHO-)KOHOMUYECKOE 3HAUYCHHE
OXpaHbl Tpyla, (UHAHCHUPOBAHUE OXPaHbl TPyAd. DKOHOMHYECKHE YIIEPOBI OT
POU3BOJICTBEHHOTO  TpaBMaTu3Ma, MNPOPECCHOHAIBHBIX  3a00JeBaHUNA U
HEOJIaronpUATHBIX  YCIOBUM TpyJda — OCHOBHBIE COCTaBIAIOIIME yiiepOa.
OkoHoMHYECKUH 3((HEKT MEPOTIPHUATHIA MO YITYUIICHUIO YCIOBUHM U OXpaHe Tpy/a.

OKOHOMUKA — 4pe36bluauiHblX — cumyayut.  IJKOJIOT0-DKOHOMHYECKUE U
COLIMAJIbHO-?)KOHOMUYECKUE COCTABIIAIONINE yIIepOa OT Ype3BbIUAHHBIX CUTYAIIUH.
OkoHomuueckas A(PGEKTUBHOCTh MPEBEHTHBHBIX MEp MO MPEIOTBPAIICHUIO
YPE3BBIYAHBIX CUTYalUH.

8.3. CrpaxoBaHme PHCKOB: 3KOJIOTHYECKOE CTPaXOBAHHE, CTPaXOBaHUE
OMAacHBIX OOBEKTOB, CTpaxoBaHUE MPOPECCUOHANBHBIX PHUCKOB. (OCHOBHBIC
HNOHSTHS, PYHKIINH, 337a41 U IPUHIUIIBI CTPaXOBaHuUs puckoB. KoMneHcaloxHas,
IPEBEHTUBHAsI M WHBECTUIIMOHHAs SKOHOMMYECKHE (PYHKIHMU CTpaxOBaHUS
OTBETCTBEHHOCTH. DKOJIOTHUYECKOE CTPAXOBAHUE — MPOOJIEMBI U CTPAXOBBIE PUCKH.

CrpaxoBaHHe OTBETCTBEHHOCTH IPEANPUATHNA — UCTOYHUKOB MOBBIIIEHHOU
omacHocTH. CTpaxoBaHHWE OT HECYACTHBIX CIy4aeB MU Hpo(eCcCHOHATIbHBIX
3abosieBaHuil. PenepasibHbIi 3ak0H «O0 00513aTENBHOM COLIMAIBHOM CTPAaXOBaHUU
OT HECYACTHBIX CIy4YaeB Ha MMPOU3BOJACTBE U MPOPECCUOHATBHBIX 3a00JIC€BaHUIN.

8.4. I'ocynapcrBeHHoOe ynnpaBjaeHue 0€30I1aCHOCTBIO: OPTaHbl YIIPABJICHHUS,
HaJ30pa W KOHTPOJS 3a O€30MacHOCThbIO, MX OCHOBHBIE (DYHKIMHM, IpaBa u
00s3aHHOCTH, CTPYKTypa. MUHUCTEPCTBA, areHTCTBA M CIYKObl — MX OCHOBHBIE
(GbyHKUIMH, 003aHHOCTH, IIPABa U OTBETCTBEHHOCTH B 00JIACTH PA3IMYHBIX ACTIEKTOB
0€30MacHOCTH. VYmpasnenue DKOJIOTHYECKOH, IPOMBIIIJIEHHON u
MIPOU3BOJCTBEHHOW O€30MacHOCThI0O B pEruoHax, CeJIUTEOHBIX 30HAX, Ha
IPEANPUATHAX U B OpraHU3aALHSIX.

OO0s3anHOCTH  paborodarenied MO OOECIEYCHHIO OXpaHbl TpyJda Ha
HPEANPUATHH.

["apanTuu mpaBa paOOTHUKOB Ha oXpaHy Tpyaa. O0s3aHHOCTH pabOTHUKA 110
00eCneueHNI0 OXpaHbl TpyAa Ha IPEIIPUITHH.

OOyuenue pabOTHUKOB 0€30IaCHBIM IIPHEMaM U METOJIaM PabOTHI.

Opranuzanusi o00y4yeHUsT M MNPOBEPKM 3HAHUKW 1O OXpaHe Tpyna
PYKOBOAUTENEH U CIENHAIMCTOB. Buabpl HHCTpyKTaxka 1o oxpane tpyaa. [lopsmok
MpOBEACHUS U 0ODOPMIICHUS] HHCTPYKTAXKA.

Hanzop v KOHTPOJIb 32 COOMIOIEHUEM 3aKOHOIATENBCTBA 00 OXpaHe Tpya.

Hanzop B chepe 6e30macHOCTH — OCHOBHBIE OPTaHbl HAJ30pa, UX (DYHKIUH U
rpaBa.

KpusucHoe ynpasiieHHE B YpE3BbIYAHBIX CUTYAUSX — POCCUUCKASI CUCTEMA
YIPABJIEHUS B Upe3BbIYaHBIX cuTyanusx — cucrema PCUC, cuctema rpaxaaHckoiu
00OpPOHBI — CYIIIHOCTh CTPYKTYPBI, 337a4i U (PYyHKITHH.

Tpasmamusm u 3a601e6aemMocmsb Ha NPOU3BOOCMEBE.
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[IoHsTME O  HECYaCTHOM  Ciy4ae, MNPOU3BOJCTBEHHOM  TpaBME,
npodeccroHanbHOM 3a00J€BaHUU U OTpaBieHUM. OCTpble U XPOHHUYECKHE
3a00J1eBaHU.

PacciienoBanme © y4yeT HECYACTHBIX CIIy4ya€B Ha IPOU3BOJCTBE.
OTHOCHUTEIBHBIE NOKa3aTeIun MIPOU3BOICTBEHHOIO TpaBMaTU3Ma "
npodeccroHanbHO# 3a00J1€BAEMOCTH.

[IpyurHBl  MPOM3BOJACTBEHHOTO TpaBMaTHU3Ma H  NpodeccHuoHaIbLHOM
3a00JIeBa€MOCTH.

Mertonbl aHann3a TpaBMaTU3Ma.

Opeanusayus MouumopuHea, OUASHOCMUKYU U KOHMPOJSA COCTOSHUSA
OKPYXKAIOIIeH Cpeapl, IPOMBIIIUICHHONH 0€30MacHOCTH, YCIOBUNW U O€30MacHOCTH
Tpyaa. ['ocynapcTBeHHasi SKOJIOTMYECKAsl SKCIEPTU3a W OLEHKAa COCTOSHUS
OKpYXalomel  Cpenmbl, JCKIapUPOBAHWE MPOMBINUICHHONH  0€30MMacHOCTH,
rocyJapCcTBeHHasi HKCIEPTU3a YCJIOBUH Tpyda, arrectanus padodyux MeCcT —
MOHSITUE, 3aJla4l, OCHOBHBIE (YHKIIMM, CYIIHOCTb, KpaTKas XapaKTEepUCTHKA
MPOLEAYPHI TPOBEACHUS.

Ayoum u cepmuguxayus cocmosanus bezonacHocmu. IKOIOTUYECKUNA ayTUT
Y DKOJIOTUYECKas cepTudukanus, cepTudukas mpou3BoACTBEHHBIX 00bEKTOB Ha
COOTBETCTBHE TPEOOBAHUSIM OXPaHBI TPYJla — CYITHOCTh U 3aa4H.

OcHoebl Meneddcmenma B 00JIACTH IKOJIOTMIECKON O€30IaCHOCTH, YCIOBUM
TpyAa U 3I0pPOBbSI PAOOTHUKOB: OCHOBHBIC 3a/Ja4M, MPUHLUNBI U CYIIHOCTb
MeHexkMeHTa. CymHocTh nukia «Jlemunra-Illyxapra» MeHEIKMEHTa Ka4yecTBa:
MOJUTUKA B 00JacTM OE€30MAaCHOCTH, KOHTPOJb M H3MEPEHHE MapaMeTpOB,
KOPPEKTUPOBKA U MTOCTOSTHHOE COBEPIIICHCTBOBAHUE.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUSA INMCIHHUIIJIMHBI

Ne B pe3ynprare 0CBOCHMS NUCLUILUIMHBI CTYIEHT JOJIKEH: Paspnesnsl
2 3 4 5 6 7
3HaTh:
1 | ocHOBHBIE TeXHOC(EPHBIE OACHOCTH, UX CBOMCTBA U XapaKTEPUCTHUKH; + +
2 | xapakTep BO3ACHUCTBUS BPEAHBIX M OMACHBIX (PaKTOPOB HA YETIOBEKA U MPUPOIHYIO + + + +
Cpely, METOAbl 3allUThl OT HHUX MNPUMEHUTENBHO K cdepe cBoei
npodeCCHOHATBLHOMN 1eATeTbHOCTH.
YMmern:
3 | nAeHTUPUIMPOBATH OCHOBHBIE OTIACHOCTH CPE/Ibl OOUTAHMSI YeIIOBEKa, + + +
4 | oLIeHMBATh PUCK MX pealu3allid, BBHIOMpPATh METOJbI 3alIUTHl OT OINAaCHOCTEH + + +
NPUMEHHUTEIBHO K cepe cBoeil mpodeccnoHaabHON IESTEIBbHOCTH U CIIOCOOBI
obecrnieueHnss KOM(OPTHBIX YCIOBUH JKU3HEIEATEIHHOCTH.
Baangern:
5 | 3aKOHOJATEIbHBIMU M IMPABOBBIMU aKTaMH B 00JIACTH O€30MacHOCTH M OXpaHbI + +
OKPY>KaIoIIeH cpenbl, TPEOOBaHUSIMU K 0€30MaCHOCTU TEXHHUYECKUX PETJIaMEHTOB
B cepe nmpodeccrnoHalbHOM 1eATeIbHOCTH;
6 | cmoco0amMu ¥ TEXHOJOTUSIMU 3aIMTHI B UYpE3BbIYAMHBIX CUTYaAIUSX; + +
7 | NOHATUIHO-TEPMHUHOJIOITMYECKUM alnapaToM B 00JacTH 0€301aCHOCTH; + + + + + +
8 | HaBBIKAMM pPALMOHAIM3ALMU MPOPECCHOHATBHON JESITEIBHOCTH C  LENbIO + + +
oOecnieueHrs 0€30MacCHOCTH U 3alllUThl OKPYXKAIOIIEH Cpeibl.




B pesynbraTe 0cBOSHUS TUCIUTUIMHBI CTYACHT JO/DKCH MPUOOPECTH CIICIYIOIINES YHUBEPCAIbHbLE U 00UienpoheccuonaIbHble KOMNEeMeHUUU U
UHOUKAMOPBL UX OOCHUNCECHUA:

Koa m nanmenoBanune YK

Kox wu HamMeHoOBaHMe WMHIAUKATOpA
pocTukenus YK

VK-2. - CnocobeH omnpenensirsb
KpyT 3ama4y B paMKax
MIOCTABJICHHOW IIeNM M BHIOMpPATh
ONTUMAaJbHBIE  CHOCOOBI  HUX

peuieHus, HUCXOs u3
JEHCTBYIOLIMX IIPABOBBIX HOPM,
MMEIOLIUXCSA pecypcoB 51
OrpaHUYCHUI

VYK-2.2 BpiOupaer ontumalibHbBIE CIIOCOOBI
pelIeHUs] TOCTABICHHBIX 33/1a4, HCXONIS U3
JICCTBYIOIMX MPABOBBIX HOPM, HMEIOIUXCS
pPECypCOB U OTpaHUYCHUI.

10

11

12

13

VYK-8. - CnocobeH co3ngaBaTh U
MOJJIEPKUBATh B TIOBCEAHEBHOM
KU3HM U B TPOo]ecCHOHATBLHON
JIEATCILHOCTH Oe3omacHbIE
YCIIOBHSI KU3HEAEATEIbHOCTH IS
COXpPAHEHHUs IPUPOJHON CpEelbl,
obecneyeHus YCTOMYHBOTO
pa3BUTHS O0OIIECTBA, B TOM UHUCIIE
MpU yrpo3e M BO3HUKHOBEHUU
YpE3BbIYANHBIX CUTYyalHi u
BOCHHBIX KOH(DIUKTOB

VK-8.1 3HaeTr OCHOBHBIC TeXHOC(HEPHBIC
OMAaCHOCTH, UX CBOMCTBA U XapaKTEPHUCTHUKHU.

VK-8.2 3naer xapaktep  BO3ACUCTBUS
BPE/IHBIX U OMACHBIX (DAKTOPOB Ha YEIOBEKa U
MPUPOJIHYIO CPEAY, METOMBI 3aIUThl OT HUX
MPUMECHHUTEITHHO K chepe CBOCH
npohecCuOHaNBHOM NeSTeNbHOCTH.

VK-8.3 VYmMmeer oOecreunBaTh O€30ITacHBIC
u/unmu  KoMQOpPTHBIE YyCIOBUS Tpyda Ha
paboueM MecTe, B TOM YHCJIE C TMOMOIIBIO
CPEJICTB 3aIUTHI, OCYIIECTBIIATH ICHCTBHUS 10
MPEIOTBPALICHUIO YPE3BBIYANHBIX CUTYAIIUH.

VK-8.4 Bnageer cnoco0aMu M TEXHOJIOTUSIMHU
3alIUTBl B YPE3BBIYAMHBIX CHUTYallMsIX U B
YCIIOBUSIX BOGHHOTO BPEMEHU

Koa v nanmenoBanue OIIK

Konx uw HauMeHOBaHWe HHIAMKATOpaA
poctxkenus OIIK

14

OIIK-2. CriocobeH yuacTBOBaTh B
NPOCKTHPOBAHUN  TEXHHUYECKUX
00BEKTOB, CHCTEM 51

OIIK-2.2. Bnaneer METOIaMU
MPOCKTUPOBAHUS TEXHUYECKUX OOBEKTOB,
CUCTEM M TEXHOJOTHMYECKHX MPOIECCOB C
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TEXHOJIOTHYECKHUX IIPOLIECCOB €
y4ETOM SKOHOMUYECKHUX,
9KOJIOTMYECKHUX, COLUAIBHBIX U
JPYTUX OrPAaHUYECHUN

Y4E€TOM DKOHOMMYECKHUX, DKOJOIMYECKUX,
COLIMAJIBHBIX U IPYTUX OTPaHUYCHUM.

15

16

OIIK-6. CmocobeH mnpUHUMATh

000CHOBaHHbIE TEXHUYECKHUE
pemieHuss B npodeccHoHaIbHON
NESTEIIbHOCTH, BBIOMpATH
a¢pdexTuBHBIE W Oe30mMacHbIe
TEXHHYECKUE CpencTBa u
TEXHOJIOTUH

OIIK-6.1. ITppuauMaeT 000CHOBaHHBIE C TOYKH
3peHHs] AKOHOMHYECKOH 3((HEKTUBHOCTH U
0€30MacCHOCTH TEXHUYECKHE pEeUICHUs IpU
TUTAHUPOBAHHUHU SKCIIEPUMEHTOB U pa3paboTKe
TEXHOJIOTHH.

OIIK-6.2. Onpenenser repeyeHb
o0oOpy/lOBaHUsT HAa TIPOM3BOACTBE MW B
nabopaTopun, odecrieunBaroliee O6e30macHoe
u  d(QdexTuBHOE  TPOU3BOJACTBO  HWIIH
IIPOBEJICHUE SKCIIEPUMECHTOB.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakT4YecKue 3aHATUA
[IpakTrueckue 3aHATUS HE IPETYCMOTPEHbI YYEOHBIM TJIAHOM.

6.2. /laGopaTOpHbIe 3aHATUA

BreimonHenne y1abopaTOpHOTO MpakTHKyMa CIOCOOCTBYET 3aKpEIUICHHUIO
MaTepuasa, U3y4aeMoro B TUCHUIUTHHE «be3onacnocms jycuznedeamenbHocmuy,
a TakKe NaeT 3HaHWs O METOJMKAX OMNpPEICICHHUS ITOKa3aTele OMacHOCTH U
BPEIHOCTH MPOU3BOJCTBEHHON Cpelbl U TPEOOBAHUSM K BBIMIOJIHEHUIO METOIUK,
00eCneYnBAIOIINX TOCTOBEPHOCTD MOTy4aEeMbIX PE3YyIbTATOB.

MaxkcruManabHOE KOJMYECTBO OajuioB 3a BBHINOJHEHHE J1a00paTOpPHOTO
IpaKTUKyMa COCTaBisieT 28 O0aIoB (MakcuMaibHO 1o 2,5 Oamna 3a 10 pabdot u 3
Odaima  3a  pabotry Ne® «OmnpeneneHue  KOHIEHTPALMOHHBIX  MPEIETIOB
pacmpocTpaHeHHs] TUIAMEHHM Ta30BO3AYIIHBIX cMecei»). KommdectBo paboT u
0aJuIoB 3a KaXIyl paboTy MOXKET ObIThb W3MEHEHO B 3aBHCHUMOCTH OT HX
TPYAOEMKOCTH.

[Tpumeps! 1a00paTOPHBIX PabOT U pa3elibl, KOTOPbIE OHU OXBaThIBAIOT:

Ne Ne paznena
[TpumepHbIe TeMBI TaOOPaTOPHBIX padoT Yacsl
/Tl | JUCHUIUTMHBI
1 59 Omnpenenenue napaMeTpoB METEOPOIOTUYECKUX YCIOBUN B 15
paboueii 30He TPOU3BOACTBEHHBIX TOMEIICHUH. ’
) 49 Onenka 3¢ (heKTUBHOCTH pabOThl BEHTUIISITUOHHBIX 1.0
YCTaHOBOK.
3 3.2; Omnpenenenue 3anbUICHHOCTH BO3/1yXa IPOU3BOJICTBEHHBIX 1,0
4.2 ITOMELICHU M. 0,5
4 3.3; HccnenoBanue Npou3BOICTBEHHOTO IyMa U 3((GEKTUBHOCTH 1,0
4.3 3BYKOM3OJIMPYIOLIUX YCTPOMCTB. 0,5
5 53 W3mepenne 1 HOpMUPOBAHHUE ECTECTBEHHON OCBEILIEHHOCTH 15
Ha paboYnX MECTax. ’
6 53 M3mepeHne 1 HOpMUPOBAHUE NCKYCCTBEHHON OCBEILIEHHOCTH 15
Ha paboYnX MECTax. ’
7 3.8; Ornpeznenenne TeMrepaTypsl BCIBIIIKA TOPOYUX KUAKOCTEH. 1,0
7.2 0,5
3 3.8; Ornpenenenne KOHIICHTPAIMOHHBIX MTPEACIIOB 1,0
7.2 pacrpoCTpaHEHUs IIJIAMEHH Ia30BO3AYIIHBIX CMECEH. 0,5
9 3.8; Omnpenenenue rpymmsl TPYAHOTOPIOYHUX U TOPIOYNX TBEPABIX 1,0
7.3 BEIIECTB U MaTEpHUAIIOB 0,5
10 3.6; HccnenoBanue onacHOCTH NOPAXKEHUSI YEIOBEKA TOKOM B 1,0
4.3 TpeX(a3HbIX ITEKTPUUECKUX CETIX. 0,5
OmnpeneneHye TUNa U KOJMYECTBA OTHETYIIUTeNe! s
1 7.2; IIPOM3BOJICTBEHHBIX MOMEIIEHUN. PacueT MakcuManbHOTo 1,0
7.8 KOJINYECTBA TOPIOYMX JKUIKOCTEN JIJIS1 TPOU3BOACTBEHHBIX 0,5
ITOMEILICHUM.
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7. CAMOCTOSATEJIBHASA PABOTA

CamocrosTenbHas paboTa MPOBOJUTCA C IIENbI0 YIIIyOJeHHUS 3HAHUH IO
JTUCLUUIUTMHE U MIPelyCMaTpPUBAET:

— peryJisipHyIo npopaboTKy MPOWIEHHOTO Ha JIEKIUAX Y4eOHOro MaTrepuaia
¥ TIOATOTOBKY K BBHITIOJIHEHUIO JTA0OPATOPHBIX paboT M0 pa3esiaM JAUCIUILTHHGL;

— O3HAKOMJIEHHE M TIPOPabOTKy pEKOMEHIOBAHHOM JIUTEpaTyphl, U paboOTy C
AIIEKTPOHHO-OUOIMOTEYHBIMU CHCTEMaMH, BKJIIOYasi MEpPEeBOAbI MyOnMKanuii u3
HAy4YHBIX JXypPHAJIOB, IUTUpYyeMbIX B 0azax PMHII;

— MOCEIIIEHNE OTPACTIEBBIX BHICTABOK, CEMUHAPOB, KOH(PEPEHINI1 pa3IMiHOTO
YPOBHS;

— MOJTOTOBKA K IK3aMEHY.

[TmanupoBaHre BpeMEHH Ha CAMOCTOATEIbHYIO pabOTy, HEOOXOAUMOTO Ha
U3yYEHUE TUCIHUIUIMHBI, CTYIEHTaM JIy4dIlle BCErO0 OCYLIECTBIATh Ha BECh MEPUOT
U3y4deHHs, TpeaycMaTpuBasi MPU STOM PETyJIpHOE IOBTOPEHHE MPOIIEeHHOrO
maTepuana.  Marepuan, 3aKOHCHEKTUPOBAHHBIM Ha JIEKUUAX, HEOOXOAMMO
pPEryJIsSIpHO  JOMOJHSATH  CBEACHUSIMHU M3  JIMTEPATYPHBIX  UCTOYHHKOB,
IpeJICTaBICHHBIX B paboueil mporpamme. [Ipu paboTe ¢ yka3aHHBIMU HCTOUHUKAMU
PEKOMEHIYETCSI COCTABJIATh KPATKUM KOHCIIEKT MaTepuana, ¢ 00sA3aTeIbHBIM
bukcupoBaHueM OMOIMOTPaPUUIECKUX TAHHBIX UCTOYHHKA.

8. MIPUMEPBI OHEHOYHbBIX CPEACTB IS KOHTPOJIA
OCBOEHMUSA JUCIIUATIJIMHBI
CoBoOKymHasi OIlEHKAa MO JUCIHUIUIMHE CKJIAIbIBAaCTCSI M3 OIEHOK 3a
BBIIIOJIHEHHE KOHTPOJIbHBIX paboT (MakcuMallbHas oOLeHKa 32 Oaia),
7a00paTOPHOTO MpaKTUKyMa (MakcUMallbHasl OIleHKa 28 OaJJIoB) U UTOTOBOIO
KOHTpOJIsl B (popme ak3amena (MakcuManbHas ornieHka 40 0aioB).

8.1. [IipumepHas TeMmaTHKa pedpepaTHBHO-aHAJTUTUYECKON PabOThI
PedeparuBHo—ananutrueckas paboTa He MPeyCMOTPEHA.

8.2. [IpuMepbl KOHTPOJIbHbIX BOIIPOCOB JJIS1 TEKYLEro KOHTPOJIA
OCBOEHUA AUCHUILINHBI

JUist TEeKyIIero KOHTPOJs MPEAYCMOTPEHO 2 KOHTPOJIbHBIE PaboThl (1epBast
no paszeny 4 u 8, Bropas 1o pazjaeny 7). MakcumaibHasi OLIEHKa 32 KOHTPOJIbHbBIE
paboTHI COCTABIISIET MO 16 OAITIOB 3a KaXKIY1O.

Pa3nen 4 u 8. [Ipumepsl BONPOCOB K KOHTPOJIbLHOM padoTe Ne 1.
KonTtponbsHas paboTa coiepKuT 2 Bompoca, no 8§ 6aiioB 3a BOMPOC.

Bompoc 1.1.

1. [IpombiniuienHas Oe3onacHocTh P®. 3akoHOJaTeNbHBIE OCHOBBI
MPOMBIIIUIEHHON O€30MaCHOCTH.

2. Buapsl u mopsAnok NpoBEAEHUS HMHCTPYKTaka IO OXpaHe Tpyda Ha
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IPEAIPUATHH.

3. Tlopsmok paccienoBaHMs M ydueTa HECYACTHBIX CIIydyaeB Ha
POM3BOJICTBE.

4. Opranuzanus cayO0bl OXpaHbl Tpy/J1a Ha MPEATIPUATHH.

5. OcHoBHBbIE 331a4u CIIy>KObl OXpaHbl TPy/Ja Ha MPEATPUATHH.

6.  IIpaBa paOOTHHKOB CITy>KOBI OXpaHbI TPY/Ia.

7.  Bunel Ham3opa U KOHTPOJIA 32 COONIONEHHEM 3aKOHONATENLCTBA B cepe
OXpaHbl Tpy/ia.

8. OmnacHble U BpeIHbIe TPOU3BOACTBEHHBIE (hakTOphl. [Ipumepsr.

9. [TonsiTne «IPOU3BOJICTBEHHAS TpaBMay. OcobOeHHocTn

IIPOU3BOJICTBEHHBIX TPABM U OTPABJICHUMU.
10. Knaccudukanus omacHbIX U BPeIHBIX IPOU3BOJCTBEHHBIX (PAKTOPOB.
11.  VYcnosus tpyna. Knaccudukarms ycmoBuii Tpyaa.

Bompoc 1.2.

1. TpeGoBaHus 0€30MACHOCTH, IPEIBABIAEMbIE K TEXHOJIOTHUYECKUM IPOLECCAM.
NHXeHepHO-TeXHUYECKUE CPEICTBA O€30M1aCHOCTH.

2. I[oTeH1maabHO OMACHBIE TEXHOJIOTHYECKUE TTPOLIeCCHl (Tpyrbl). Buab
OMacCHOCTEN U OCHOBHBIE TPUYMHBI BO3HUKHOBEHHS aBAPUMHON CUTYaALIUH.
TexHOIOrnYEeCKHil pEerJIaMeHT, €ro COIEpKaHUE.

3. Cocynpbl U anmaparsl, paOoTaloIIKe Mo 1 JaBIeHHEM, TpeOoBaHuUsl 0€30MaCHOCTH,
MPEABSIBIAEMbIC K HUM, UX apMaTypa U TEXHUYECKOE OCBUIECTEILCTBOBAHNE.

4. HazHauenue, yCTpONCTBO, MAPKUPOBKA U TEXHUYECKOE OCBUIECTEIbCTBOBAHUE
OaJIJIOHOB.

5. Mepsl 6€3011acHOCTH MPH IKCILTyaTaIlul, TPAHCTIOPTUPOBKE U XPAHCHHUH
OannonoB. [IpudrHBI B3pHIBOB U CIIMCaHUS 0aNIOHOB. AIICTHIICHOBBIE OAJIJIOHBI,
UX YCTPOMCTBO.

6. bezonacHOCTh 3KCIUTyaTallud KOMIIPECCOPOB (MCTOUYHUKH OMACHOCTH, CUCTEMBI
CMa3KH M OXJIKJEHUS, TPEAOXPAHUTENbHBIE YCTPOMCTBA, KOHTPOJIBHO-
U3MepuTenbHble Mpuoopsl). CrernuanbHble TpeOOBaHMs 0€30M1aCHOCTH.

7. Ha3znauenue, kiiaccuUKaluus U TUIIbI Ta3rojibAepoB. Y CTPONUCTBO U Oe30MacHast
HKCIUTyaTallus Ta3roJibIepOB HU3KOTO TABJICHUSI.

8. JlercTBUE 3JIEKTPUYECKOTO TOKA HAa OPTaHU3M Y€JIOBEKA U BUJIbI
nopaxeHui. GakTopbl, ONMPEAEISIIOIINE CTEIIEHb BO3AEUCTBUS JIEKTPUUECKOTO
TOKa Ha OpPraHu3M YeJIOBeKa. DIEKTPO3aUIUTHBIE CPEACTBA: U30IHPYIOLIHE,
OrpakJ1aloII1e U BCIIOMOTaTelIbHbIE.

9. VY ¢a0BUS M OCHOBHBIE PUUYMHBI TOPAKEHUS YeJIOBEKA SJIEKTPUUECKUM
ToKOM. [loporoBbie 3HaueHus1 pa3nu4HbIX BUAOB Toka. Kimaccudukanms
MOMEIIEHUN 10 ONACHOCTU MOPAKEHUS JIFOJIEH SJIEKTPUUECKUM TOKOM.
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10. Texuuyeckue crocoObl M CPEICTBA 3AMUTHI, 00ECTICUNBAIOITUE
AIIEKTPOOE30MaCHOCTh (3AIIUTHOE 3a3€MJICHUE, 3aHYJICHUE U T.1.).
11. be3omacHOCTb MpH NMPOBEAECHUU PAOOT B 3aKPHITHIX anmnaparax U eMKOCTSIX.

Paszpnes 7. IllpuMepbl BOPOCOB K KOHTPOJIbHOM padore Ne 2.
KonTponbHas paboTa copep:kut 2 Borpoca, o 8§ 0aioB 3a BOIPOC.

Bompoc 2.1.

1. [Tonsitue o ropeHuu. YcClOBUS, BHIbI, (POPMBI M XapaKTEPUCTUKH
TOpPEHHSL.

2. [loHsiTHE O B3pPHIBHOM TOPEHUU. YCIOBUS, BHUIBI, (OPMBI U
XapaKTEPUCTUKU B3PBIBHOTO TOPEHUS.

3. OU3NYECKUE U XUMUYECKUE B3PBIBbL. XapaKTEPUCTUKU, MEXAHU3MBbI
peanu3anuu.

4. JednarpallioOHHBIN U IETOHAITMOHHBINA PEKUMBI B3PHIBHOTO TOPEHUS.

5. AKTHUBHBIE U TACCUBHBIE CIOCOOBI B3PBIBO3AIUTHI TEXHOJIOTUYECKOTO
000py10BaHUS.

6. [lokazaTenu mMOXapoB3PHIBOONACHOCTH BEIMIECTB B Ta3000pa3HOM
arperaTHOM COCTOSIHUH.

7. OCHOBHBIE OMACHOCTH, CBSI3aHHBIC C MPUMEHEHUEM B XMMHYECKUX U
JIPYTUX OTPACIIAX TPOMBIIUIEHHOCTH TOPIOYUX Ta30B.

8. [TokazaTenn  MOKapOB3PHIBOOMIACHOCTH  BEHIECTB B TBEPAOM
arperaTHOM COCTOSIHUH.

9. [Topsinok ompeneneHuss TPyHIbl TOPIOYECTH TBEPIBIX BELIECTB U
MaTepuaoB.

10. I'pynrmbl TOprOYECTH CTPOUTEIIBHBIX MAaTEPUAIIOB.
11. MexaHuU3Mbl CaMOBO3rOpaHus TBEPBIX BEUIECTB U MATEPUAIIOB.

Bompoc 2.2.
1. TlokazaTenu mokapoB3pHIBOONACHOCTH BEIIECTB B COCTOSIHUH a3PO30JIEH.

2. KoHineHTpaimonnele  mpefenbl  paclpoCTpaHEHHS — TUJIaMEHH.
dnermaTu3aiys 1 MHTMOUPOBAHUE.

3. [TokazaTenn  MOXKapOB3PHIBOOMACHOCTA  BEIIECTB B JKUAKOM
arperaTHOM COCTOSTHUH.

4, TpeboBanus noxxapuoii 6e3onacHoct B coorBeTcTBUM ¢ ['OCT CCBT.

3. [lepBuunbie U BTOpUYHBIC (DAKTOPHI TOXKapa, BO3JACHCTBYIOLIUE Ha
J0JIeH U MaTepHalIbHbIE IIEHHOCTH. 3allliTa OT MOpaXKaromux GakTOpPOB Mmoxapa.

6. [IpenoTBparieHue oOpa3oBaHus TOPIOYCH U B3PHIBOOTIACHOM CPEIBI.

7. KareropupoBanue mnoMEIIEHUNA IO B3PBIBONOXKAPHOM U MOXKAPHOU
onacHocTH o CII 12.13130.2009. XapaktepucTka KaTeropuid U UX MPUMEHEHHUE.

8. KareropupoBanne 31aHMM 1O B3PBIBOMOXKAPHOM M MOXKApPHOU
onacHocTH no CII 12.13130.2009. XapakTreprucTuka KaTeErOpui U UX MPUMEHEHHUE.

9. Ornerymiamue BeIIECTBA, KiIacCU(UKAIMI, COCTaB U KpaTKas
XapaKTepUCTHKA.
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10.  TlepBuuHbIE CpeCTBA TYLICHHS MOKAPOB, HA3HAYEHHUE U YCTPOUCTBO.
11. TlpuHumn OeWCTBUS YTIIEKUCIOTHBIX OTHETYIIUTENEH, UX YCTPOUCTBO,
Ha3HAYEHUE U MOPSAOK ITPUBEICHHS B JCHCTBHE.

8.3. Boripocsl AJ1s1 H”TOTOBOro KOHTPOJISA OCBOEHUS AUCIUIIINHBI
(7 cemecTp — IK3aMeEH)

MaxkcuManbHOE KOJIMYECTBO OamwioB 3a d3k3amMeH — 40 0amios.
OK3aMEHAIMOHHBI OMIeT coaepXut 4 Bompoca, KakIbld oreHuBaeTrcs mo 10
0aJIoB.

1. OnacHOCTM M WX HWCTOYHUKU. Buasl omacHOCTH 1O CTENEHU
3aBEPIICHHOCTH BO3JCHCTBUS Ha 0OBEKT 3alTUThl. BUIIbI peanu3amnuu ormacHOCTEH.

2. Puck — xonm4ecTBeHHas Mepa OnacHOCTU. Buabl pucka.

3. AHaJIn3, OIIEHKA U YIIPABJICHUE PUCKOM.

4. DBOJIOIMSA OMMACHOCTEN U YEJIOBEKA.

3. KoHuenuusa ycrolyuBOro pa3BuTHSA. B3anMOCBS3b yCTOMYHMBOrO
pa3BUTHS U O€30MACHOCTH.

6. Peanuzanua  nened  ycroWumBOoro — paszsutus B Poccum.
3akoHo/aTenbHas 0a3a, crenuduka pearu3aimm.

7. CoBpeMeHHbIE CUCTEMBI 3alIUThl U Oe30macHOCTH. VX B3aMMOCBS3b U
OOBEKTHI 3aIUTHI.

8. HopmaTtuBHbIE ¥ 3aKOHOJATEIBHBIE  OCHOBBI  YIIPABIICHUSA
0€30IMaCHOCThIO KUZHEACATEILHOCTH.

9. 3aKoHOJIaTeIbHbIE OCHOBBI O€30MACHOCTH TpyAa, O€30MacHOCTH B

YpEe3BbIYAMHBIX CUTYyalUsX, MPOMBIIUICHHOH O€30MaCHOCTH U  MOXKapHOU
oe3onacHoctu B Poccuiickoit denepanuu.

10. DOxoHOMHYECKOE yHpaBieHHE 0€30MaCHOCTBIO OKPYXAIOLIEH Cpe.bl,
0e30MacHOCThbIO TPYJla, Ype3BblYAHBIX cHUTyaluuid. I[IpUHUUIBI CcTpaxoBaHUS
PHUCKOB.

@OHJ OLEHOYHBIX CPEJACTB IMPUBEACH B BHUAEC OTACIBHOIO JOKYMEHTA,
SIBJISFOIIETOCS. HEOThEMJIEMOM YacThi0 OCHOBHOW 00pa30BaTeIbHOM MPOTPaMMBbl.

8.4. CTpyKTypa 1 npuMepbl 6UJIETOB JJi1 IK3aMeHa (7 ceMmecTp).

Oxsamen WO  AucCHMIUIMHE  «be3onacnocmv  dcusHeOesmenbHOCmuY
MPOBOAUTCS B 7 CEMECTPE M BKIIFOYAET KOHTPOJIbHBIE BOIPOCHI IO BCEM pazjieiiaMm
paboueil mporpaMmbl AUCHUIUIMHBL. BUieT nis ak3amena cocTouT U3 4 BOIPOCOB,
OTHOCSIIIIMXCS K YKa3aHHBIM pa3jeiiam.
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[Tpumep Ounera 111 IK3amena:

«Ymeeporcoaron MUHHCTEPCTBO HAYKH U BBICHIEro oOpa3oBanusi PO

3aB. kaenpoit TCh Poccuiickuii XUMHKO-TEXHOJIOTHYECKUI YHUBEPCUTET

umenu /.. MenpesieeBa

H.U. Axunux Kagenpa rexnochepHoii 6e30macHOCTH
Hanpasienue noarorosku 22.03.01 — MarepuaJjioBeenue u
« »_ 20T TEXHOJIO0THHM MATEPUAJIOB
be3onacHOCTb KU3HEAEATEIIbHOCTH
Buser Ne 1

1. BSaHMOHCﬁCTBHe YCJIOBEKA U CPEABL oburtanus. Puck — KoaudecTBeHHAas MEpa OIIaCHOCTH.
2. Ilousarue MUKPOKJIMMATa IpOU3BOJACTBCHHBIX HOMGH_IGHI/II\/'I, HOPMHPOBAHUEC MHUKPOKJIMMATA.

3. JleiicTBHE AJIEKTPUYECKOr0 TOKA HA YeJI0BEKa. DJIEKTpo3aluTHbIe cpeacTBa. [lepBas
MIOMOIIIb MPU TTOPAKEHUN YEIOBEKA JICKTPUUECKUM TOKOM.

4. AKTHBHBIE CLIOCOOBI OXKAPO- U B3PHIBO3AIINUTHI TEXHOJOTHYECKOI0 IIpoLecca.

9. YAEBHO-METO/INYECKOE OBECIIEYEHUE JUCHUIIINHBI.

9.1. PeKoMeHAyeMas JiuTepaTypa.
A) OcHOBHas auTEpaTypa.

1. be3omnacHOCTb KU3HEAECATENBHOCTH B XUMUUECKON POMBILIUIEHHOCTH:
yueOnuk / H. . Akunun, JI. K. Mapununa, A. f. Bacun [u 1p.]; mox oOuieit
penakuueit H. . Akunnna. — Cankr-IletepOypr: Jlane, 2019. — 448 c. — ISBN
978-5-8114-3891-4. — Tekct: 21eKTpoHHBIN // JlaHb: 3JIEKTPOHHO-OUOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/116363 — Pexxum gocryna: s
aBTOPU3. MOJIb30BATENEH.

2. be30nacHOCTb KU3HEAEATENbHOCTH. [IpOM3BOACTBEHHAs] CaHHUTApUsS B
XUMHUYECKON MPOMBIIUIEHHOCTH [TeKCT]: mabopaTOpHBIM TpakTUKyM: YdeOHOe
noco6wue / JI. K. Mapununa [u np.]. - M.: PXTVY um. JI.1. Menneneena, 2013. — 76
C.

3. besonacnHocth xku3HedesTenbHOCTU. [lokapHas mnpoduiakTuka W
AIEKTPOOE30MaCHOCTh B XUMHUYECKOW MPOMBIIIIEHHOCTH [TekceT]: mabopaTopHbIit
npaktukyM / JI. K. Mapununa [u np.]. - M.: PXTVY um. JI.11. Menneneena, 2013. —
76 c.

4. 3anbko, H. I'. besonacHocts xxu3neaesTenbHoctu: yueonuk / H. I'. 3anbko,
K. P. Manasn, O. H. Pycak. — 17-e u3n., ctep. — Caunkr-IletepOypr: Jlans, 2017.
— 704 c. — ISBN 978-5-8114-0284-7. — Tekct: snexkTpoHHbIA // JlaHb:
ANeKTpOHHO-OnbOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/92617.
— Pexxum noctyna: aist aBTOpU3. MOJIb30BaTeleH.
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b) lononnuTenpHas auteparypa.
1. be3omacHocTh TpyAa B XMMUYECKOW MPOMBIIIUIEHHOCTH [ TekcT]: yueOHoe
nocobue as ctya. By3oB / pen.: JI. K. Mapununa. - M.: Academia, 2006. - 526 c.
2. AxunuH, H. 1. [Iporuo3zupoBaHue B3pbIBOONACHOCTH MapOra3oBbIX CMeceil
[QnexTponnslil pecypc] / H. M. Akunun, U.B. - M.: PXTVY um. JI.1. Menaeneena,
2014.-175c.

9.2. PekoMeHyeMble HCTOYHUKH HAYYHO-TEXHUYECKOU HHGOpMaLnuu

— Pa3zmaTounblil MIUTFOCTPATUBHBIN MaTepUaIl K JEKLIUSIM.
— IIpe3enTanuu K JEKIHSIM.
— MeTonuueckne peKOMEH AU TI0 BBITTOJTHEHHIO J1a00paTOPHBIX PaboT.

Hay4Ho-TeXHHUECKHE KypHAIbI:

«be3onacHocTh Tpyaa B npoMbinuieHHOCTH» ISSN 0409-2961;
«bezomnacHocTs B TexHochepe» ISSN 1998-071X;

«IToxapnas 6e3onacHocTh» ISSN 2411-3778;
«IToxapos3psiBoOe3onacHocTb» ISSN 0869-7493 (Print) u ISSN 2587-6201

(Online);
«be3onacHocTh xku3HeaeaTeIbHOCTH» ISSN 1684-6435;
«MHpopMaLIIOHHBIE OroJIeTeHN denepanbHON CILYKOBI 1o

HKOJIOTUYECKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY HaJ30py» (TOJANUCHBIE
mHJEKChl o kaTtanory «l'azetrsl. XKypHans» OAO «ArentctBo «PocniedaTsy
82684 n 85219).

9.3. CpeacTBa o6ecnieyeHUs OCBOEHUS AUCHUIIIUHbBI

Jlnst peanuzaiuu paboueil mporpaMMbl MOATOTOBJICHBI CIEAYIOIINE CPEICTBa
oOecrieueHus OCBOCHHS TUCIIUILIAHBIL:

- KOMIIBIOTEPHBIE TIPE3EHTAIMU WHTEPAKTUBHBIX JIeKIuil — 10, (oO1miee uncio
cnaitnoB — 200);

- 0aHK TECTOBBIX 3aJaHUM JJIS TEKYIEro KOHTPOJISI OCBOEHUS IUCIUTUIMHBI
(obmree uucio BompocoB — 50);

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT' U,
NUCHOJIB3YEMbBIX B OBPA30OBATEJIBHOM ITPOLHECCE

NudopManimoHHy0 MOAAECPKKY H3YyUYEHUS AUCIHUIUIMHBI OCYILIECTBIISET
Nudopmanmonno-6udmuoreunsii neHtp (MBL)) PXTY um. .M. MeHnneneesa,
KOTOPBIN 00ecreynBaeT 00y4yaromuxcs OCHOBHON yueOHOM, yueOHO-METOINYECKON
W HAy4YHOW JUTEpaTypod, HEOOXOAMMOW [JIsi OpraHU3alMh 00pPa30BaATEIHLHOTO
nporiecca mo auciuumae. OOmmit o0beM MHorooTpacieBoro (ouma MBI Ha
01.01.2021 cocrasnsier 1 716 243 k3.

®onn WBLl pacnomaraer yueOHON, y4eOHO-METOAMYECKOM M HAy4YHO-
TEXHUYECKON TUTEpaTypor B (popMe MEUATHBIX U IJIEKTPOHHBIX M3JaHUM, a TAaKKe
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BKJIFOYAET OUITMaTbHBIC, CIIPaBOYHO-OUOIHOrpadudecKkre, CrenrnaIn3npOBaHHbBIC
OTE€UYECTBEHHBIE U 3apyOeKHbIE Tepruoanueckue U nHdopmanmonusie uganus. bI]
oOecreyuBaeT JOCTYI K MPOQEeCCHOHABHBIM 0a3aM JTaHHbBIX, HHPOPMAIIMOHHBIM,
CIIPABOYHBIM U MIOUCKOBBIM CUCTEMAM.

Kaxnapiit oOy4daronuiicst obecriedeH cBOOOHBIM JOCTYIIOM M3 JIIOO0H TOYKH,
B KOTOpOM HMMeEeTCsl JOCTYN K ceTH VHTepHeT u K 3JIeKTPOHHO-OMOIMOTEUHON
cucreme (OBC) VYHuBepcurera, KOTOpas COAEPKHUT pa3IUYHbIE H3AAHUS 110
OCHOBHBIM HM3y4YaeMbIM JUCLUUIUIMHAM M C(HOPMHPOBAHA IO COTJACOBAHUIO C
npaBooOIagaTeNsIMU y4eOHON 1 y4eOHO-METOAMYECKOM INTEPATypHI.

Jlns Gosiee MOJTHOTO M ONEPATHBHOIO CIPABOYHO-OMOIHOrpaduyecKkoro u
uHpopMaimonHoro oociyxuanus B b1 peanuzoBana TeXHOJIOTHsS DIEKTPOHHOMN
JIOCTAaBKH JIOKyMEHTOB.

[lonuplii  mepedyeHb  ANEKTPOHHBIX  HMH(DOPMAIMOHHBIX  PECYpPCOB,
UCIIOJIb3YEMBIX B MpoIiecce 00y4eHUs], IPEICTaBIIEH B OCHOBHON 00pa30BaTeNbHOM
nporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
B cootBeTcTBMM ¢ y4eOHBIM IUTAHOM 3aHATHA 110 JUCITUIUIHHE
«bezonacnocmov  ycuznedeamenvHocmuy TPOBOIATCS B (GopMe  JIEKIHH,
71a00paTOPHBIX PadOT U CAMOCTOSITEILHON PabOThl 00YyYaIOIIETOCH.

11.1. O60opyaoBaHue, HE06X0AUMOE B 00pa30BaTe/IbHOM Npolecce:

VYyebHuble  ayauTOpuM Ui TPOBEACHHS  JICKIIMOHHBIX  3aHSITHM,
000OpyZIOBaHHBIE DJIEKTPOHHBIMHU CPEACTBAMHU JEMOHCTpAlUU (KOMIIBIOTEDP CO
CpelICTBaMH 3BYKOBOCITPOU3BEICHUS, IPOEKTOP, SKPaH) U yueOHOM MeOenblo.

VYyebnuble nabopatopuu  (MPOM3BOJCTBEHHAs]  CAHUTApUs, I[OXKapHAs
npouiIakTUKA), OCHAIEHHBbIE Ja00pPaTOPHOM MeOeNblo, JIEeMOHCTPAIMOHHBIMU
JIOCKaMHU ¥ Hay4YHBIM 000pyI0BaHUEM ISl POBEACHUS J1a00PaTOPHBIX PaboT.

HayudHo-uccnenoBarensckoe o0opymoBaHue TUTST OTpeieTIeHUs
XapaKTEPUCTHK OMACHBIX M BPEIHBIX MPOU3BOJCTBEHHBIX (DAKTOPOB (acmupaTop
JUTs 0TOOpa MPOO BO3AyXa, BECHl aHAIMTUYECKHE — |-i KJTacC TOYHOCTH, IIIyMOMED,
JIOKCMETP, aHEMOMETp, BBITSHKHOW 1mKad, rurpomerp, npubop TB1 mns
OTIPEJICIICHHS TEMIIEPATYPHI BCITBITIIKH ).

Ucnerrtarenbnas nabopaTopus 11(0) OIIPELICIICHUIO roKasaresen
M0KapOB3pPhIBOONACHOCTH BEILIECTB U MaTepuaioB, ycraHoBka OTM (onpenenenue
IPYIIbl TOPIOYUX WU TPYAHOTOPIOYMX BELIECTB M MaTEPUAOB), CTEKJISHHbBIN
B3PBIBHOW LIUJIUH]IP.

11.2. YyeO6HO-HarJssAHble IOCOOUS:

NudopmanimoHHO-METOIUYECKME MaTepHallbl:  y4eOHbIe TMOCOOUs  TI0
JTUCITUTIIMHE; pa3IaTOYHBIA MaTepHall K pasjiesiaM JICKIIMOHHOTO Kypca; albOOMBI,
KaTaJIOTH ¥ PEKJIAMHBIE MPOCTEKTHI ¢ OCHOBHBIMU BUIAMHU M XapaKTEPUCTHUKAMU
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CPEICTB HMHAMBUAYaJbHOM 3amuThl, pecrnupatopbl Y-2K, mporuBorassr I'TI-7,

caMocIiacaTciib HSOHHPYIOIHHﬁ, 3aIIUTHBIM KAlIOIOH «DEHUKCY.

11.3. KomnboTepbl, HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHbIE CETH,

annapaTHoO-IporpamMMHsbie U ayAHOBHU3yaJ/IbHbIE CpeCTBa:
KomnerorepHslii

KJI1accC

Kadenpsl

TexHochepHOu

IPE3EHTAlMOHHOE MYJIbTUMEANIHOE 000py10BaHHE.

11.4. [leyaTHbIE U 3JIEKTPOHHbIE 0OpPa30BaTe/ibHbIE U

HHPOpMaLUOHHBbIE PECYPCHI:

0e30I1acHOCTH,

DNEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI: AJIEKTPOHHBIE NPE3EHTALUU K
pazzenam JEKIMOHHON YaCTH JUCIUILIMHBL, y4eOHO-METOINYECKUE pa3pad0TKU
B 3JIEKTPOHHOM BHJE; CIIPABOYHbIE MaTepuajbl B MEYATHOM U 3JIEKTPOHHOM
BUJIE; KaeapanbHas OMOINOTEKA SIEKTPOHHBIX U3JaHUH.

11.5. [lepeyeHb JIMIIEH3UOHHOI'O IPOrPaMMHOr0 06ecrne4yeHus:

Cpoxk
PexBu3uTHI
No HaumenoBanue KomnuuectBo OKOHYAHUS
JIOTOBOPA . .
/Tl | TPOrPaMMHOrO MPOIYKTa JULICH3UH JICUCTBUS
ITOCTaBKH
JIALICH3UH
KonTpaxt No 62-
Microsoft 6.49A/20 13,
. Microsoft Open
Windows 8.1 i
1 . License, 16 beccpouno
Professional Get
. Howmep
Genuine
JTULICH3UH
62795478
KonTpakt No 62-
645A/2013,
Micosoft Office Standard Mlcrqsoft Open
2 License 16 beccpouno
2013
Howmep
JUTICH3UU
47837477
Microsoft Office
Professional Plus 2019 12 Mecsies
B cocrage: (exeronHoe
e Word MIPOJIJIEHNE
e Excel Kontpakt Ne 28- MMOAIINCKH C
3 e Power Point 352A/2020 ot 16 IpaBoOM
e Outlook 26.05.2020 nepexo/ia Ha
e OneNote OOHOBJIEHHYIO
e Access BEPCHIO
e Publisher POJyKTa)
e InfoPath
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12 mecsrieB

(exeromHoe
. poJIeHHE
Si?lsrli)frsi};%riizlcrg— Kontpakt Ne 90- HOJIIUCKH C
Y AL DHSHEC 133DA/2021 ot 10 NpaBom
CrangaptHbiii Russian
.. 07.09.2021 nepexoja Ha
Edition. .
OOHOBIEHHYIO
BEPCHIO
IPOAYKTa)
0365ProPlusOpenStudents
ShrdSvr ALNG SubsVL 12 mecsitieB
OLV NL 1Mth Acdmc Stdnt (exxeromHoe
STUUseBnft MPOJITICHUE
[Ipunoxenus B coctaBe KonTpakt Ne 28- MOJIITUCKU C
MTOATHUCKHU: 352A/2020 ot 10 paBoOM
OuﬂOQk 26.05.2020 nepexoja Ha
OneDrive OOHOBIEHHYIO
Word 365
Excel 365 BCPCHIO
PowerPoint 365 IPOJYKTa)
Microsoft Teams
Konrpax Ne 1 nuuen3us st
O“gmxl;vrﬁlf 'ﬁi](?eerliaertment 143-1647A2010 | TR KA Gecepounas
ot 14.12.10 P
CTaHIIMSIX
[Tporpamma 06paboTKH Kontpaxkt Ne laifizzgii il;:[
JKCIIEPUMEHTAIBHBIX 143-1642A/2010 4 60Ltlmx 6eccpouHas
nanaeix BioOffice ultra or 14.12.10 p
CTaHIIHSIX
[Tporpamma o6paboTKH KonTpakt Ne laiiﬁzggijl II[{J:I
AKCIEPUMEHTAIbHBIX 143-1642A/2010 6 Iimx OeccpouHas
naHHbeix Chemdraw pro or 14.12.10 pabo
CTaHIIMSIX
MATLAB Classroom Suite 25 nuueH3un oid
new Product From 25 to 49 Komrpaxr No aKTHUBaIlUU HA
. 143-1642A/2010 OeccpouHas
Concurrent Licenses (per pabouunx
. or 14.12.10
License) CTAHIIUAX
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12. TPEBOBAHUA K OHEHKE KAYECTBA OCBOEHUA

IMPOI'PAMMBbI
HauMmenoBanue OcHOBHBIE TOKA3ATEJH OLEHKU DopMbI U METOBI
pa3aeioB KOHTPOJISI M OlIeHKH
Pasnen 1. Beengenue B 3Haer:
0€e30I1aCHOCTb. - OCHOBHBIE TEXHOC(EPHBIC ONTACHOCTH,

HX CBOWCTBA U XapPaKTEPUCTHKH;
YmMmeer:

- HICHTU(DUITUPOBATH OCHOBHBIC
OITACHOCTH CPEJIbl OOMTAHMSI YEIOBEKA;
Baapeer:

- 3aKOHOJATEeIILHBIMU U TTPABOBBIMU
aKTaMH B 00J1acTH 0€30IIaCHOCTHU U
OXPaHbI OKPYXKAIOIIEH CPEbL,
TpeOOBaHUAMHU K 0€301TaCHOCTH
TEXHUYECKUX PEriIaMeHTOB B cepe
npodeccroHaIbHOM IeATEIIBHOCTH;

- IOHATUHHO-TEPMHUHOJIOTHYECKUM
arnmapaToM B 00JacTH 0€30IaCHOCTH.

OHeHKa Ha 5K3aMCHC.

Paznen 2. Yenosek u
TexHocdepa.

3naer:

- OCHOBHBIC TEXHOC(EPHBIC OMACHOCTH,
HX CBOMCTBA U XaPaKTEPUCTHUKH;
Ywmeer:

- OICHHBATb PUCK UX pCaIM3allru,
BBIOMPATH METO/IbI 3aIUTHI OT
OITACHOCTEH MPUMEHHUTEIBHO K cepe
CBOCH MPOdeCcCUOHATBHOMN NeTETbHOCTH
U CIIocO0BI 0OecrieueHust KoM(pOPTHBIX
YCIOBUH JKU3HEIEATETHHOCTH.
Baapeert:

- IOHATHUIHO-TEPMUHOIOTUYECKUM
anmapaToM B 00acTi 0€30MacHOCTH.

OI_IeHKa Ha 5K3aMCHC.

Paznen 3. Unentudu-
Kallis U BO3IEUCTBHUE Ha
YeJIOBEKA BPEIHBIX U
OTACHBIX ()aKTOPOB CPE/IbI
oOuTaHus.

3naer:

- XapakTep BO3JCHCTBHS BPEAHBIX U
OTMaCHBIX (DAKTOPOB Ha YETIOBEKA U
MPUPOJHYIO CPENY, METOBI 3AIUTHI OT
HUX PUMEHHUTENBHO K cepe CBoei
popeCCUOHAIBHON e TETHHOCTH.
Ywmeer:

- UIEHTU(UIUPOBATH OCHOBHBIE
OTACHOCTH Cpe/ibl OOMTAaHMSI YEIOBEKa;
Baapeert:

- IOHSATUIHO-TEPMUHOJIOTUUECKUM
ammapaToM B 001acTu 0€30MacHOCTH;

- HaBBIKaMU PallMOHATH3AINH
po¢eCCUOHATBHON IEATETLHOCTH C
1[ebI0 o0ecrieueHus: 6e30MacHOCTH U
3alIUThl OKPYKAIOIIEH CPEJIbI.

OreHka Ha 5K3aMeHe,
Onenka 3a
nabopaTopHbIe
paboTsl Ne 3,4, 7-11.

Pasnen 4. 3ammura ueno-
BEKa M CPeJIbl OOUTaHUS

3Haer:

O1leHKa Ha dK3aMeHe,
OrueHka 3a
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OT BPCAHBIX U OIMACHBIX
(hakTOpPOB IPUPOIHOTO,
AHTPOIIOTCHHOI'O 1
TEXHOTEHHOTO
MIPOUCXOXKICHUS

- XapakTep BO3JEHUCTBUS BPEIHBIX U
OIMacHBIX (DAKTOPOB Ha YeJIOBEKa
MPUPOJHYIO CPENY, METOABI 3AIIUTHI OT
HUX MPUMEHHUTEIBHO K cepe cBoei
npoeCCUOHATLHON IEATEIEHOCTH.
Ymeer:

- UACHTU(UIIPOBATH OCHOBHBIE
OITACHOCTH CPEJIbl OOMTAHHMSI YEIOBEKa,
Baageer:

- 3aKOHOJATEeIIbHBIMH U ITPABOBBIMHU
aKTaMH B 00J1acTH O€30IaCHOCTH U
OXpaHbl OKPY)KAOIIEH CPEIbI,
TpeOOBaHUSAMU K O€30MIaCHOCTH
TEXHHYECKUX PErJIaMEHTOB B cepe
npodeccrnoHaBbHOMN e TEIbHOCTH;

- coco0aMu ¥ TEXHOJIOTHSIMU 3aIUTHI B
I-Ipe?uBI)I‘-IaI\/'IHI)IX CI/ITyaIlI/IFIX;

- HOHﬂTHﬁHO-TepMI/IHOHOFI/I‘-ICCKI/IM
armapaToM B 00JacTH 0€3011aCHOCTH;

- HAaBBIKaAaMH paIII/IOHaJII/I3aHI/II/I
podecCHoHaIbHOM EATSIIBHOCTH C
LIEJIbI0 00ecIieueHus 0€30IIaCHOCTH U
3alUThl OKPYKAIOIIEH CPEIbL.

nabopaTopHbIe
paboter Ne 1-4, 10,
Onenka 3a
KOHTPOJIBHYIO
paboty Ne 1.

Pasgen 5. OGecnieuenue
KOM(DOPTHBIX YCIOBUI
JUTSL 5KW3HU U AeATSIIbHOC-
TH YCIIOBCKA.

3Haer:

- XapakTep BO3JACHCTBUS BPEIAHBIX U
OIMacHBIX (DAKTOPOB Ha YEJIOBEKA U
MPUPOHYIO CPEIY, METO/IbI 3AIIUTHI OT
HHUX MPUMEHHUTEIBHO K cepe cBoei
npodecCHOHATLHOM JISATEIIEHOCTH.
YmMmeer:

- OIICHUBATh PUCK MX pean3alliy,
BBIOMPATH METO/IBI 3aIIUTHI OT
OIMaCHOCTEH MPUMEHUTETBHO K cepe
cBOeH MPodeCcCHOHATBHOMN NEATETLHOCTH
U c11oco0bl obecrieueHust KoM(pOPTHBIX
YCIIOBHI KU3HEIEATEIbHOCTH.
Baageer:

- MOHATUHHO-TEPMHUHOJIOTHIECKUM
anmnapaToM B 061acTi 0€30MacHOCTH.

O1eHKa Ha K3aMeHe,
Onenka 3a
nabopaTopHbIe
pabotei Ne 1, 2, 5, 6.

Pazgen 6.
[Icuxodusnonornueckue
Y DPrOHOMHUYECKHE
OCHOBBI 0€30IIaCHOCTH

3Haer:

- OCHOBHBIE TEXHOC(EPHBIEC OTTaCHOCTH,
UX CBOMCTBA M XapaKTEPUCTHKH;
Ymeer:

- HACHTU(UIPOBATH OCHOBHBIE
OTTaCHOCTH CpeJIbl OOUTAHHUS YETIOBEKA;
Baaneer:

- HOHHTI/IfIHO-TepMI/IHOHOFI/I‘IeCKI/IM
anmnaparom B 00JacTu 0€30acHOCTH.

O1neHKa Ha dK3aMeHe.

Paznen 7. UpesBbiuaitHbie
CUTYALIMU U METO]IbI
3aI0UTEI B YCIIOBUAX HUX
peanu3anuu.

3Haer:

- XapakTep BO3JIEUCTBUS BPEJIHBIX U
OTacHBIX ()aKTOPOB HA YETIOBEKA U
MPUPOJIHYIO CPEY, METOJIbI 3alUTHI OT

O1eHKa Ha dK3aMeHe,
Or1eHka 3a

nabopaTopHble
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HUX PUMEHHUTENHHO K cpepe cBoei
poheCCHOHATLHON JICATEIIEHOCTH.
Ywmeer:

- OIICHUBATh PUCK MX pealIU3alliH,
BBIOMPATH METOMBI 3aIUTHI OT
OIAaCHOCTEH MPUMEHUTEIHHO K cepe
cBOCH MpodeccroHaAIbHOM eATeTbHOCTH
1 crocoObI o0ecredeHus KoM(POPTHBIX
YCIIOBHUM KU3HEACATEIBHOCTH.
Baapeer:

- 3aKOHOJATEIILHBIMH U TTPABOBBIMU
aKTaMH B 00J1aCTH 6€30MacHOCTH U
OXPaHbI OKPYXKAIOIIEH CPEbL,
TpeOOBaHUAMU K 0€301TaCHOCTH
TEXHUYECKUX PErIaMeHTOB B cepe
poeCCHOHATILHOMN JIeATEILHOCTH;

- CITIOCO0aMU ¥ TEXHOJIOTUSIMH 3aIUTHI B
YpEe3BbIUANHBIX CUTYAIUSIX;

- IOHATUHHO-TEPMHUHOJIOTUYECKUM
anmapaToM B 00J1acTH 06€3011aCHOCTH;

- HaBBIKAMH PALMOHAIM3AIMH
poeCCHOHATILHOM IEATETLHOCTH C
1Bl o0ecTieueHus O€30MacCHOCTH U
3alIUThl OKPYKAOLIEH CPEJIb.

paboter Ne 7-9, 11,
OrneHka 3a
KOHTPOJIBHYIO
paboty Ne 2.

Paznen 8. Ynupasnenue
0€30I1aCHOCTBIO
JKU3HENEATENBHOCTH

3Haer:

- OCHOBHBIE TEXHOC(EPHBIC OITACHOCTH,
WX CBOWCTBA U XapPaKTEPUCTUKH;
Ymeer:

- OIICHUBATh PUCK UX PEaTH3AIlHH,
BBIOMpATh METO/IBI 3aIUTHI OT
OITACHOCTEH MPUMEHHUTEILHO K cepe
cBOei MmpodeccroHaNbHOM NeATeTbHOCTH
U cocoObl obecrieueHus: KoMGPOPTHBIX
YCIOBUH JKU3HEIEATETHHOCTH.
Baageer:

- 3aKOHOJIATSIILHBIMU U TTPABOBBIMHU
aKTaMH B 00J1acTH O€30IIaCHOCTH U
OXpaHbl OKPYKArOLIEH Cpe.ibl,
TpeOOBaHUSAMH K O€30MaCHOCTH
TEXHUYECKUX PETIaMEHTOB B cdepe
npodeccroHaNbHOI 1eATENbHOCTH;

- MOHATHIHO-TEPMHUHOJIOTUICCKUM
anmnapaToM B 061acTi 0€30MacHOCTH.

O1ieHKa Ha DK3aMEHE.
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13. OCOBEHHOCTHU OPTAHU3AIINHN OBPA30OBATEJIBHOI'O
MHPOLHECCA JJIA UHBAJINAOB U JINL C OT'PAHUYEHHBIMHA
BO3MOXHOCTAMMU 3 10POBbS

OOyueHre UHBATUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/10POBbBS
OCYILECTBIISIETCA B COOTBETCTBUH C:

— IlopsiaikoM  opraHu3alii ¥ OCYIIECTBJICHHS  0Opa30BaTEIbHOU
JeSATEILHOCTH M0 00pa3oBaTeNbHBIM MpOrpaMMaM — IMporpamMmaM OakajaBpuaTa,
nporpaMmam crenuanurera, nporpammam maructparypsl (I[Ipukaz MunoOpHayku
P® ot 05.04.2017 Ne 301);

— IlomoxeHnneM 0  MOpSAKE  OpraHU3alMd M OCYIIECTBIICHUS
o0pa30BaTeIbHON JAESITEIBHOCTH IO 00pa30BaTEIbHBIM TPOTPaMMaM  BBICIIETO
oOpazoBaHus — TIporpaMmaM OakajgaBpuaTa, TMporpaMMaM CIICIHAIUTETA,
nporpammam maructparypsl B PXTY um. [[.U. MenaeneeBa, npuHATHIM PEIIEHUEM
VYuenoro coera PXTY um. JI.1. Menneneera ot 30.10.2019, npotokon Ne 3,
BBEJCHHBIM B JcHcTBUE Ipukazom pekropa PXTY wum. J[.M. Menneneesa ot
14.11.2019 Ne 646A;

— MeToauyeckuMu PEeKOMEHIAlUSIMHU TI0 OpraHu3alid 00pa30BaTEIHLHOTO
mpoiiecca NIt 0Oy4eHHUs WHBAIUIAOB M JIUI[ C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU
3JI0pPOBbsl B 00pa30BaTEIbHBIX OPTaHU3AIUSAX BBICIIETO 00pa30BaHUs, B TOM YHCIIE
OCHAIIIEHHOCTH  00pa30oBaTeIbHOTO Tpolecca (YTBEPXKIEHBI  3aMECTUTEIEM
Mununctpa obpazoBanust 1 Hayku P® A.A. KmumoBsiM oT 08.04.2014 Ne AK-
44/058H).
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JlononHeHHs M N3MEHEHUs K pabodeil mporpaMMe TUCIUTUTNHBI
«be30macHOCTD KU3HEAESATETLHOCTI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl
22.03.01 «MatepuanoBeieHUE U TEXHOJIOTUU MaTEPHAIIOB»
npoduis « MarepuanoBeeHNe U TEXHOJIOTHH 3aIIUTHI OT KOPPO3UH»

dopma o0ydeHHs: OUHas

Howmep
OcHoBaHUE BHECEHUS
U3MEHCHUS/ CopeprkaHue TOMOJTHCHHS/ M3MEHEHUS
M3MEHCHUS/ TOITOTHEHHUS
JIOTIOJTHCHUS
MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTa Ne OT
«_» 20 1.
MIPOTOKOJI 3ace/laHus Y YeHOTO
2. coBera Ne OT
«_» 20 1.
MIPOTOKOJI 3acelaHusl Y YeHOTO
3. coBera Ne OT
«_» 20 1.
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne OT
«_» 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne OT
«_» 20 1.
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®enepanun
(enepanbHOe rocyrapcTBeHHoe 0101KeTHOEe 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIET0 00Pa30BaAHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYeCKUH YHUBEPCUTET
umenu 1.. MenaesneeBa»

«YTBEPXKJIAIO»
IIPOPEKTOP IO y4eOHOM paboTe
C.H. ®unaros
« » 2021 r.

PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

«BUOJOI'MYECKUE HAHOCTPYKTYPbI»

Hanpasienue noarorosku 22.03.01 MarepuaJioBeieHre U TeXHOJIOTHH

MaTepuaioB

IMpoduas moaroroBku — «MarepuajioBeeHne 1 TEXHOJIOTHHA

HaAHOMATEPHAJI0B U HAHOCUCTEM»

KBanmupukanusa «doakajaaBp»

PACCMOTPEHO 1 O1OBPEHO

Ha 3aceganun MeToauueckor KOMUCCHU
PXTY um. JI.N. Menneneena

« 25 » wmas 2021r.

[Ipencenarens H.A. Makaposn

Mocksa 2021 r.



[IporpamMma cocrtaBieHa A01eHTOM Kadeapbl HAaHOMAaTePHaAIOB U HAHOTEXHOJIOTHH K.X.H.

noueHtoM Mypamosoi H.M.

[Mporpamma paccMoTpeHa W oq0o0peHa Ha 3acedaHuu Kadeapbl HAHOMATEPHAJIOB W

HaHOTEXHOJOTHM «28» ampenst 2021 r., mpotokon Ne 11
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COJAEPKAHUE

Lenu u 331241 JUCUUTUTMHBI

TpeGoBanus K pe3ynbTaTaM OCBOCHHUS JUCIUIINHBI

O06beM TUCHMIIMHBI U BUBI Y4eOHON pabOThI

CopepxaHue TUCIUTIAHBI

Pa3ensl [UucHUNIMHEL U BUABI 3aHATUAI

Copepxanuie pa3aesioB AUCIUTIINHBI

CooTBeTcTBHE  COJEpXaHUA  TPeOOBAaHUSAM K  pe3ylbTaTaM  OCBOCHHS
JUCIUTIAHBI

[IpakTuueckue u 1adOpaTOpHbIC 3aHATHS

[Ipaktnueckue 3anatus. [IpuMepHble TEMbI MPAKTUYECKUX 3aHATUH 10
JTUCLUTUTAHE

JlaGopaTopHble 3aHITHS

CamocTtosTenpHas padora

[TpuMeps! OIIECHOYHBIX CPEACTB JIsl KOHTPOJIS OCBOEHUS AUCLIUTIIIMHBI
[Ipumepnas Tematuka pedepaTuBHO-aHATUTHYECKON pabOTHI

[Ipumepsl KOHTPOJBHBIX BOMPOCOB JUIsl TEKYIIETO KOHTPOJS OCBOCHUS
JVCLIATUTHHBI

Bonpocs! 11 N'TOroBOro KOHTPOJIS OCBOEHUS AUCLHUILIMHBI (3a4€T C OLIEHKOH)
CrpykTypa 1 mpuMepbl OMIIETOB I 3a4eTa C OLICHKOU

VY4yeOHO-MeTOONYECKOE 00eCIIeYEHNE TUCITUTLINHEL

Pexomennyemas nureparypa

PexoMenayemMble HCTOUHUKH HayYHO-TEXHUYECKON MH(pOpMaIuu

CpencTBa obecrieueHUs] OCBOCHUS AUCIUTIINHBI

MeTtoauueckue ykazanust isl 00y4Jaronmxcs

Jns  cryaeHToB, oOydarommxcss 1O O4yHOH ¢opme, 0e3 UCIOIb30BaHUS
3JIEKTPOHHOTO 00pa30BaHUs U IMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN
Jns  cryneHToB, OOydalommxcsi MO OYHOM (opMe, C HUCIOIb30BAHUEM
3JIEKTPOHHOTO 00pa30BaHUs U IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN
Meroaunueckue ykazaHus JJIs IPEnoaaBaTeiIeu

Jns mpemojaBarened, MpH peaTu3aliy MpOorpaMMbl 1O O4YHOHM dopme, 0e3
UCTIOJIb30BaHUS 3IIEKTPOHHOTO o0pa3oBaHUs u JMCTAHIIMOHHBIX
00pa30oBaTebHbIX TEXHOJIOTH

Jns mpernojaBaresniei, NMpu peaju3alMd HPOTpaMMbl 1O OYHOM Qopme, c
HCIIOJIb30BaHNEM ANEKTPOHHOTO o0Opa3oBaHUs u JTUCTaHLIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTUI

[lepeuenr MHPOPMALIMOHHBIX TEXHOJOTUH, UCIIOJIB3YEMBIX B 00pa30BaTEIbHOM
nporecce

MarepuanbHO-TeXHUYECKOE 00ecTIedeHHEe TUCITUTIINHBI

O6opynoBanue, He0O0X0IUMOE B 00pa30BaTEIILHOM MPOIlecCe:
VY4eOHO-HarIAIHbIE IT0OCOOUS

KomnbroTepsl, MH)OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHBIE CETH, annapaTHoO-
IIPOrpaMMHBIE U ayTUOBU3YaJIbHbIE CPE/ICTBA

[leuaTHble 1 AMEKTPOHHBIE 00pazoBaTeIbHbIE U HH(POPMAILIMOHHBIE PECYPCHI
[lepeueHp TULIEH3MOHHOTO MPOTPAMMHOT0 00eCTIeUeHUS

TpeboBaHMs K OIIEHKE KauyecTBa OCBOCHHS ITPOrPaMMBbI

OcoOeHHOCTH OpraHu3aiuu 00pa3oBaTENIbLHOTO Mpoliecca Al HHBAJIUJIOB U JIULL
C OrpaHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSI
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1. HEJIM ¥ 3AJTAYT JUCHUTLINHBI

[IporpaMmma  coctaBieHa B  COOTBeTCTBHM ¢  TpeOoBanusimu  DenepaabHOro
rOCy/IapCTBEHHOTO0 00pa3oBaTeNbHOTO CTaHmapTa Bbicmiero obOpaszoBanus (OI'OC BO)
OakanaBpuaTta 1Mo HampapieHHio moarotoBku 22.03.01 «MartepuasioBeeHrue U TEXHOJOTHHU
MaTepuaaoB» npoduins noaroroBku «MaTepuanoBegeHHe W TEXHOJOTHH HAHOMATEPHAJIOB
U HAHOCHUCTEM», PEKOMEHJALUAMH METOJNYECKOM KOMHMCCHUM M HAKOIUIEHHBIM OIIBITOM
IpenoiaBaHusl TUCIUILTHNH npoduis kadeapoil HaHoMaTepuasioB U HaHoTexHoJoruu PXTY um.
J.1.Menneneena.

HMucuunnuna «buonozuueckue nanocmpykmypel» OTHOCUTCS K BapUaTHUBHOM YacTH
00s13aTeIbHBIX TUCIUIIINH yueOHoro 1iaHa (b1.B.12). IlporpaMMa TUCIUIUTMHBI IPEATIONaraeT,
YTO 00ydYarommecs UMEIOT MOATOTOBKY Mo AucuuiuinHaM «OO0Ias U HeopraHu4ecKast XUMHUs U
«OpraHnyeckasi XuUMHsI.

Heab TUCHUIUIMHBI: 03HAKOMUTH CTYJICHTOB C OCHOBHBIMH KJIACCAMH OHOJIOTUYECKUX
MOJIEKYJI, UX CTPOECHUEM U (PYHKUUSIMH, 1aTh MOHITHE O CTPOCHUU U (PYHKIUSIX OMOJIOTUYECKUX
HAaHOCTPYKTYp B KMBOI MPUPOJIE HA TPUMEPE IHEPTrEeTUUECKUX MPOIECCOB B KIIETKE, IIPOLIECCOB
TE€HEPUPOBAHMS, BOCIIPUATHS U IIEpEJaull CUTHAJIOB, MEXAHUYECKOTO JIBUKECHUSI.

3agaum IMCHUIIHHBI:

03HAaKOMJICHHE CTYIEHTOB C OCHOBaMH LIUTOJIOTUU U BUPYCOJIOTUU;

dbopMupoBaHHe y OOYYArOMIMXCS TIYOOKMX W CHCTEMAaTHYECKUX 3HAHWA B o0JacTu
OMOXMMHH, B TOM YHUCJIE 10 OCHOBHBIM KjaccaM OHOJIOTMUECKHUX MOJIEKYN, X CTPOCHHIO U
yHKIHAM;

BbIpa0OTKa Ha 3TOH OCHOBE CHUCTEMHOIO MOAXOAAa K MOHMMAHUIO (YHKIIMOHHPOBAHUS
OMOJIOTUYECKNX HAHOCTPYKTYP B JKMBOW MPHPOJE HA MPHUMEPE DHEPTeTUUYECKUX IPOIIECCOB B
KJIETKE, MPOLECCOB T€HEPUPOBAHUSA, BOCHPUATHA W IEpeJayd CUTHAJIOB M MEXaHUYECKOIO
JBUKEHUS;

(dbopMHpOoBaHHE CIOCOOHOCTH OPUEHTUPOBATHCA B HAYYHOH JUTEpaType, MOCBALICHHON
MEAWIIMHCKUM H OHOJOTUYECKUM TMPUIOKEHHUSIM HAHOTEXHOJIOTUM W BECTH JHAIOT U
COTPYIHUYECTBO C MPEACTABUTENIMU MEAUIIMHCKUX U OMOJIOTUYECKUX HAYK.

JucuumiuHa «buonozuueckue HanHocmpykmypol» TIPENONAETCI B 5  CEMECTpeE.
KoHTposb ycrieBaeMOCTH CTYIEHTOB BEIETCS IO MPUHITOM B YHUBEPCUTETE PEUTHHIOBOU
CUCTEME.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JTUCIIUIIJIMHbI

W3ydyenne nucuuruivebl «buonozuueckue Hanocmpykmypoly TpU  MOATOTOBKE
OakamaBpoB 1O HampapieHuto moarotoBku 22.03.01 «MartepuajioBeeHHe W TEXHOJOTHHU
MaTepuaoB» Npoduib NOArOTOBKM «MaTepuajioBeleHHe U TEXHOJIOTMH HAHOMATEPHAJIOB
U HAHOCHCTEM», HAlIPaBJICHO Ha (OPMUPOBAHUE CIEAYIONUX KOMITETCHITUH:

YHuBepcajibHble KOMIIETEHIIMH BHINYCKHUKOB U HHAMKATOPbI MX 1OCTUKEHHUS

Haumenoanue
0J1 U HAUMEHOBAHHE 0J]1 U HAUMEHOBaHUE UHANKATOPA
K K
KaTeropuu (TPYIIIIbI)
YK noctmxkenus YK
YK
YK-1 Cnocoben
OCYIECTBIIATE  TOHCK VYK-1.1 OcymiecTBasier mMOUCK HWHOOpPMAIUK;
CucremHoe n K ZITI/I‘ICCKI/II\/'I aHaIu3 1/; VK-1.2 Criocoben OCYIICCTBILITE
CDHTHUICCKOG CEHT% S ——— KPUTHUYECKHI aHaIu3 U CUHTE3 UH(OpMaLnH;
P P . | YK-1.3 Hcnonb3yeT CUCTEMHBIN MOAXOM s
MBIIIICHHE MPUMEHSTh CUCTEMHBIN
o pelIeHrs TOCTaBIEHHBIX 3ajay.
JXOJl ISl PEIICHHS
MOCTaBJICHHBIX 3aJa4.




Hpmbeccnona.nbnble KOMIICETCHIHUH BBINYCKHUKOB U HHAUKATOPbI HX JOCTUKCHU A

3agaua O0bexkT nin 00J1acTH Kon u HammeHoBaHue Kon u HanmmeHnoBanue OcHoBanne (MpogeccHoOHATbHBIN
npodeccuoHaIbLHOM 3HAHUSA npogdeccuoHAIbLHOM HHIMKATOpAa CTAHJIAPT, AaHAJIM3 ONbITA)
AeSITeJIbHOCTH KOMIIeTeHIIUH AOCTHKEHUSI O000ménnbIe TPYAOBBIE PYHKIIUH
npodeccuoHaIbLHOM
KOMIIeTCeHIIUH
- coop wu aHanmm3 - OCHOBHBIE THIIbI [1K-4 Cnocoben [1IK-4.1. 3HaeT OCHOBHBIE [TpodeccuonanbHbIN cTaHIAPT
JAHHBIX 0 HAaHOMATEPHAJIOB U IIPOrHO3UPOBATh BIMSAHUE | 3AKOHOMEPHOCTU U 26.006 «Cnenuanuct 1o pa3paboTke
CYLIECTBYIOIIUX THUMAaxX HaHOCHCTEM MHUKpPO- U HaHO- MIPUMEPHI BIUSHUSA HAHOCTPYKTYPHUPOBAHHBIX
u MapKax HEOpPraHUYECKOM MmacmTala Ha MHUKpO- U HAHO- KOMITO3UIIMOHHBIX MaTEPHUAJIOBY,
HaHOMAaTepHaoB u (MeTaJTMYECKUX U MEXAHUYECKUE, Maciiraba Ha YTBEPKACHHBIN MPUKA30M
HAHOCHCTEM, ux HEMETAJUIMYECKUX) U ¢duznveckue, MEXaHUUYECKUE, MuHucTepcTBa TpyAa U COLMATIBHON
CTPYKTYyp€ M CBOMCTBAx OpPraHUYECKOM XMMHUYECKHE U Ipyrue | (hu3udeckue, Xumudeckue | 3amurthl Poccuiickoit @enepanun ot
IPUMEHUTEHHO K (MOMMMEpHBIX, CBOICTBA BEILIECTB U U Jpyrue CBOMCTBA 08.09.2015 Ne 604H.
PELIEHUIO YIJIEPOJHBIX ) IPUPOABI, MaTepuasoB BELIECTB U MaTEPHUAJIOB A: JIabopaTopHO-aHATUTUYECKOE
MOCTaBJIEHHBIX 3aJa4 C TBEP/bIC, KUJKHUE, COIIPOBOKICHUE pa3pabOTKH
UCTIONIb30BaHWEM  0a3 resieoOpasHeble, [IK-4.2 Ymeer HaHOCTPYKTYPHUPOBAHHBIX
JAHHBIX W | a’po30IbHbIC, BKIIIOYAs IIPOrHO3UPOBATh BIHUSIHUE KOMIIO3UIIMOHHBIX MaTEpUaOB
JUTEPATyPHBIX HAHOIUICHKU U MHUKpPO- U HaHO- (ypoBeHb kBasIM(pUKAIIIHN — 6)
HUCTOYHUKOB; HAaHOCTPYKTYPUPOBAHHBIC MmacmTala Ha B: Hayuno-texnuueckas pazpaboTka
— ydactue B paboTe MOKPBITHS; MEeXaHHYEeCKUE, 1 METOJUYECKOE COTPOBOKICHHE B
Irpynnbl CHelIMaIuCTOB - IPOLCCCHI ITOJTYYCHH, (bmnqeacne, XUMHUYCCKUC obmactu CO31aHuA
npu BBITTOJTHEHUH 00paboTKu 1 U IpYTrHe CBOMCTBA HaHOCTPYKTYPUPOBAHHBIX
SKCIIEPHMMEHTOB, MO (PHUKAIIIH BELIECTB U MaTEpPHUAJIOB. KOMIIO3UIIMOHHBIX MaTEpUaOB
MIPOBEJICHUIO PACUETOB HaHOMAaTepHaJoB, (ypoBeHb kBanmuuKaIuu — 6)
u 00paboTke X BKJIFOYAs [1K-4.3. Bnaneer [MpodeccrnonanbHbIi cTaHgapT
pE3yIbTaTOB o HaHOCTPYKTYPHBIE METOAAaMH OLICHKHU 40.104 «Criennanuct no U3MepEHUI0
CO3/IaHHIO, TJICHKHU ¥ TIOKPBITHUS, BIIMSIHUSI MUKPO- U HAaHO- napaMeTpoB U MOJH(PHUKAIIUN
HCCIICTIOBAHHIO " noy(haOpuKaToB, Maciitaba Ha CBOIMCTB HAaHOMAaTEPHAJIOB U
BEIOODY 3aroTOBOK JA€Tajeil u MEXaHUUYECKUE, HAaHOCTPYKTYpP», YTBEPKACHHBII
HAaHOMATEPUAJIOB W | M3IeNui Ha UX OCHOBE, a ¢busnueckre, XuMUYecKue | MpukazoM MuHuCTEpCTBa TpyAa U
HAHOCHCTEM, oreHKe | TAKXKE TEXHOJOTHYECKHE U Ipyrue CBOMCTBA COILIMAILHOM 3a1uThl Poccuiickoi




9KCIUTYaTalluOHHBIX
XapaKTePUCTHUK C
MIOMOILBIO
KOMIUIEKCHOTO aHau3a
CTPYKTYpBl U (HU3UKO-
MEXaHUYECKUX,
KOPPO3HOHHBIX "
JIPYTHUX CBOJCTB,
YCTOMYUBOCTH K
BHEIITHUM
BO3JICHCTBUSM;

cOOp HAay4HO-
TEXHUYECKON
nHpopmaIuu mo
TEMaTUKe
AKCIIEPUMEHTOB IS
COCTaBIJIEHUS 0030pOB,
OTYETOB U HAYYHBIX

nyOnuKanuii, yuactue B

COCTaBJICHUH OTYETOB IO

BBITTOJIHEHHOMY
3aJJaHUIO.

MPOLIECCHI C y4aCTUEM
HAHOCTPYKTYPUPOBAHHBIX
cpen;

BCIICCTB U MATCPUAJIOB

Oeneparun oT «7» ceHTI0pst 2015 1.
Ne 593n.

C: CoBepI1eHCTBOBaHUE TIPOLIECCOB
M3MEPEHU mapaMeTpoB U
MOJU(UKAIIH CBOMCTB
HaHOMAaTepHaJIOB M HAHOCTPYKTYP
(YpoBeHb kBasM(puKaIuu — 6)
AHanus omnsita




B pe3ynbrare u3yueHus: AMCUUILTHHBI 00 yJaOIUICS TOKEH
3nameo:
- CTpOEHUE, CBOMCTBA U OMOJIOTHYECKHE (YHKIIMA OCHOBHBIX KJIACCOB OMOMOJICKYT;
- cTpoeHHe U paboTy HanboJsee BaXKHBIX OMOIOTUYECKUX HAHOCTPYKTYP;
- MOJIEKYJISIpHbIE MEXaHHU3Mbl BOCHIPUATHUS, MEpeAayd M IpueMa HHPOpMAIMM B JKUBBIX
CUCTEMaX;
- MOJIEKYJISIPHBIE MEXaHU3MbI TIOJTyYEHUS U XPAaHEHUS SHEPTUU B J)KUBBIX CHCTEMAX;
- MOJICKYJISIPHBIE MEXaHU3Mbl MEXaHUYECKOTO JIBIKEHUS B )KUBBIX CHCTEMAX;
Ymemo:
- BHUJAETh TMEPCIEKTUBBI BO3MOXKHBIX OHUOJOTMYECKUX, MEIUIUHCKUX H OSKOJOTHYECKHX
MPUJIOKEHUH HAaHOTEXHOJIOTHH;
— CaMOCTOSITEIbHO OpPUEHTHUPOBATHCS B JIUTEpAType, IIOCBAIICHHOW MEAMIMHCKUM H
OMOJOTUYECKUM MPUIIOKEHUSIM HAaHOTEXHOJIOTUH;
- BECTH JUAJIOT U COTPYTHUYECTBO C MPEACTABUTEISIMU MEIUIIMHCKUX U OUOJIOTHYECKUX HAYK;
Braoemy:
- HaBBIKAMHM aHaJM3a HAYYHO-TEXHWYECKOW JMTEpaTypbl B OOJACTH CTPOEHHs, CBOICTB,
(GyHKIMI 1 BO3MOXHOTO TPUMEHEHUSI HAHOCTPYKTYP OHMOJIOTHUYECKOTO MPOUCX 0K ICHUSI.
- CHOCOOHOCTBIO HCIIOJIb30BaTh HAa NPAKTHKE 3HAHUA O CTPOCHUU U (PYHKIHMOHHUPOBAHUHU
OMOJOTHYECKNX HAaHOCTPYKTYP, B TOM YHUCIIE IPHU pa3paboTKe HOBBIX HAHOMATEPUATIOB.

3. OFbEM JUCIHHUILIMHLI U BUJbl YYEFHOU PABOThI

Bunast yueOHoI paboTh B 3auetHpix | B akanem.
eIMHUIIAX qacax
O0mast Tpy10eMKOCTb JUCUMIIIIHMHBI 5,0 180
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 64
Jlexumm (Jlek) 0,9 32
[Tpaktuueckue 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 3,2 116
KonTakTHas camocTositennbHas paboTa 0,2
CamocrosiTenbpHas NpopabdoTKa pa3IesIoB TUCIUILIIHHbI 1,68 61,8
IToaroroBka JI0KJIaIOB HA CEMUHApPAX 0,5 18
ITogroroBka k 3auety 1,0 36

Bua KOHTpOJIAA: 3a4eT ¢ OLEeHKO - -

Bunpr yue6HOM paboTh B 3auernpix | B actpon.
SAMHUIIAX qacax

O0mast Tpy10eMKOCTb JUCHMIIIIHMHBI 5,0 135
KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 1,8 48
Jlexuuu (Jlek) 0,9 24
[Tpaktuueckue 3ausatus (113) 0,9 24
CamocrositesbHas padora (CP): 3,2 87
KoHTtakTHas camocTosTenbHas paboTa - 0,15
CamocrosiTenbHas NpopadoTKa pa3IesioB TUCIUILIIHHbI 1,7 46,35
[ToaroroBka J10KJ1aJJ0OB HA CEMHHAapax 0,5 13,5
IToaroroBka K 3adery 1,0 27

Bua KOHTpOJIAA: 3a4eT ¢ OLeHKOM - -




4. COAEP)KAHUE JUCIUIIJINHBI

4.1 Pa3neanl JMCOUIIIMHLI U BUABI 3aHATHH

e AKkazeM. 4acoB
. /;1 Pa3nen nucuunMHbI Beero Jlek- Tpak. Cam.
197001 3aH. padora

Paznen 1. OcHOBBI OMOXUMHH, 18 4 4 10
LHUTOJIOTMH U BUPYCOJOTHH

1.1 | BBenenue 7 1 1 5

1.2 | Knetku u BUpychl 11 3 3 5
Pa3gen 2. OcHOBHEIE KJIACCHI 30 18 18 44
0MO0JIOTHYECKHX MOJICKYJI

2.1 | benkoBble HAHOOOBEKTHI 27 6 6 15

2.2 | YrieBoaHbIe HAHOCTPYKTYPBI 10 2 2 6

2.3 | Jlunuael v OMOJTOTUYECKHE MEMOPaHbI 16 4 4 8

2.4 | Hanoctpykrypa 1 (yHKIUU HYKJIEHHOBBIX 27 6 6 15
KHUCJIOT
Pazgen 3. MoJiekyJIsipHble MeXaHHU3MbI
(yHKIMOHMpOBaHUS 0MOJIOTHYEeCKHX 46 10 10 26
HAHOCTPYKTYP

3.1 | MonekynspHble MEXaHU3MBbI BOCIIPUSATHS U 18 4 4 10
nepeaadd HHGOpMaIuu

3.2 | Mexanunueckoe TBUKEHHE 5 1 1 3

3.3 | MonekynspHble MEXaHU3MBI TPEBPALLCHUS 18 4 4 10
SHEPTUH U BEIIECTBA B JKUBBIX CUCTEMAX.

3.4 | JlocTKeHUs U NEPCIEKTUBBI PA3BUTHS 5 | | 3
HaHOOMOTEXHOJIOTUU

ITogroroBka k 3auety 36 - - 36
dopma KOHTPOJISI — 3a4€T C OLEHKON
Bcero yacos 180 32 32 116




4.2. Coagepxxanue pa3iejioB AU CHUNINHbBI

Pazgen 1. OcHOBBI OMOXMMUM, HMTOJOTHN U BUPYCOJIOTUH

1.1. BBenenme. MecTo OHMOXMMHHU CpeAM JPYTUX €CTECTBEHHBIX HayK. OOBEKTHI
uzydeHus Ouoxumuu. CBsa3bp OHOXMMHM U HAHOTEXHOJOrMH. buommmeruka. YpoBHU
OpraHW3ali OWOJIOTMUECKUX CHCTeM. buonormueckue OOBEKTHI KaK HaHOCTPYKTYPBI U
HAHOMAIIWHBL. DJEMEHTHBII COCTaB JKMBBIX OpraHu3MoB. Ocobas pojb BOIBI ISl JKUBBIX
OpraHU3MOB.

1.2. Kuerku m BHpYcbl. OCHOBBI KJIETOYHON TeopuH. [IpoKapuoOTBl M 3YKapHOTHI.
Crpoenue, (pyHKIMM M XapaKTEpHBIE pa3Mepbl KIETOYHBIX CTPYKTYyp. CTpoeHUEe BUPYCHBIX
gactull. Kmaccudukamus BupycoB. B3aumopeiicTBue BUPYCOB C KIETKOH. JIM30TeHHBIA |
JUTUYECKUN MyTh. BUPYyCHI Kak TPUPOHBIE HAHOMAIIIUHBI.

Pazgen 2. OcHOBHbBIE KJIACCHI OMOJOTHYECKUX MOJIEKYJI

2.1. BeakoBble HaHOO0OBEKTBHI. AMHHOKHCIOTHI: OmpeneneHue, oodmas Gopmyna,
ONTUYECKash aKTUBHOCTb. buonornyeckue GpyHkuuu amMuHOKHUCIOT. CTPYyKTypa aMHHOKHCIIOT.
Hesamennmbie amuHOKHCTOTHL. CTPYKTypa v OMOIOTHYECKUE (PYHKIIUH METTHIOB.

buonoruueckue QyHKIMHM, XapakTEpHbIE pa3Mepbl MOJEKYyl O€lKOoB. YPOBHHU
OpraHM3aluy CTPYKTYypbl OenkoB. JleHarypaius. HaHOCTpyKTypa KOJIJIareéHOBBIX BOJIOKOH.
Crpykrypa u GyHkiuu remorioonna. CTpykTypa 1 QyHKITUH UMMYHOTJIO0YIIMHOB.

Omnpenenenue, HOMEHKIaTypa U kiaccudukanus (epmenTtoB. OcoOEHHOCTH ACHUCTBUS
dbepMeHTOB Kak KaTanu3aTopoB. CTPOCHHE aKTUBHOTO IIeHTpa GepMeHTOB. MexaHu3M JIeUCTBUS
dbepMeHTa - Teopus WHAYIUPOBAHHOTO COOTBETCTBUA. OCHOBBI (PEPMEHTATUBHON KUHETHKH:
BIUsSHUE Temmeparypsl, pH, koHneHnTpamuu depmenta u cydcrpata. YpaBHeHne Muxasnimca-
MenTen. Perymsmuss akTUBHOCTH  (EPMEHTOB — KOHKYPEHTHOE M HEKOHKYPEHTHOE
UHTUOMpOBaHUE, aJJIOCTEpUUEcKas  peryisuus, KoBajieHTHas Moaudukauus. Kackan
(hepMEHTAaTUBHBIX PEaKINil Ha IPUMEpPEe CBEPTHIBAHUS KPOBH.

Kodepmentsl. Ilpumepst kodepmenToB. DYHKIMH BUTAMHUHOB KaKk KO(EPMEHTOB.
Hpyrue ¢pyHKIIMN BUTaMUHOB. [IpriMepbl BATAMUHOB. ABUTaMHIHO3.

2.2. YrijieBojgHble HAHOCTPYKTYPbI. CTpoeHue u Ouosornueckre GyHKIUHA YTIIEBOIOB.
Momnocaxapuaesl. CTpyKTypHass M ONTHYECKas H30MEpUS MOHOCAXapUIOB, JUHEUHBIE W
nukiuueckue Qopmbl. Jlucaxapuabsl — caxapo3a M JakTo3a. [lonmmcaxapupbl: IIeNUII0I03a,
KpaxMmaj, [JIMKOT€H, WHYJIWH, XWTHH, THAJIypOHOBas Kuciora. HaHOCTpykTypa KIIETOUHOU
CTEHKHU PaCTEHHII.

2.3. Jlunuabl u  Ouosiormyeckue MemOpanbl. buonormueckue ¢GyHKIMH U
kinaccuukanus unuaoB. JKupHble KUCHOTHL. Tpurmunepunbl. Bocku. ®Docdomumnumas.
Crepounnpl, xonecreput. Kaporunonast. TepneHsi.

HanocTpykTypa KieTouyHOW MeMOpaHbl — JIMIUIHBIA Oucioi, nepudepuyeckue u
UHTETpasibHble Oenku. DYHKIUU KIETOYHBIX MeMOpaH. MeMOpaHHBINM TpaHCHOPT: MpocTas U
obneryennas nudQysus, aKTHUBHBIM TpaHCopT. Mexanusm neiicteus Na'/K'-macoca. Ponb
MOHHBIX KaHAJIOB B IMPOBEJACHUU HEPBHOTO UMITYJIbCA.

2.4. HanocTpykrypa M (QYHKIHH HYKJIEHHOBBIX KHCJIOT. XUMHUYECKUW COCTaB
HYKJIEMHOBBIX KHUCJOT, a30TUCThie ocHOBaHMs. YmnakoBka JIHK, HanocTpykTypa xpomaruna.
[TpyHIMIT KOMIUIEMEHTAPHOCTH, BOJOPOJIHBIE CBS3M MEXAY Aa30TUCTHIMH OCHOBAaHHUSMHU.
Hanoctpykrypa nBoiinoii cimpanu JJTHK.

CBoiicTBa TE€HETHYECKOrO KOJia, CTpoeHHe TeHOoB. Opra"uzaius TIeHETHYECKOIro
MaTepuaia, CTPyKTYpHbIE T€Hbl U PETyJISATOpHbIE ydacTKU. MHTpOHBI M 3K30HBI. MyTanuu u
daktopsl, ux Be3bBatomue. Pemapanus JIHK. [Ipumepsr HaciencTBeHHBIX 3a00JI€BaHUHA.

ITpomeccer mepemaun reHerndeckod wuHpopmanuu. Perumkamus JIHK, crpoenue
penukaTuBHOW BHWIIKH. Tpanckpumnius, pabora PHK-momumepassl. CTpoeHne TpaHCTOPTHOM
PHK. Crpoenue u pabota pubocombl. OCHOBHBIE CTaIUU MPOLIECCa TPAHCIISLIHH.



Pazgen 3. MoJgekyasipaple MeXaHU3Mbl (PYHKIHMOHMPOBAHUA OHOJOTHYECKHX
HAHOCTPYKTYP

3.1. MoJiekyJsipHble MEXaHU3MbI BOCIIPUSITUSA U Nepeaadyn HH(pOpPMAIUHN.

HepBHast u rymopanpHas perymsuus opranusma. [lorstue ropmona. OcobeHHOCTH
JNEUCTBUsI TOPMOHOB. MOJNEKYISIpHBIE MEXaHM3Mbl ~ JICHCTBHUS TOPMOHOB: MeMOpaHo-
OTOCPEIOBAaHHBIA M LUTO30JbHBIM MexaHu3M. Kiaccudukanus ropmoHoB. CTpykTypa U
Ouosornueckue (PyHKIIMM HEKOTOPBIX TOPMOHOB runoduza ©u TepupEepUIECKUX IKemes.
I'opMoHanbHBIE HAPYILICHMUS.

HepBhHas perynsauus, crpoenue akcoHoB. CTpoeHHMe U paboTa HEPBHO-MBIIIEYHOTO
cuHarica, HeiipoMmenuatopsl. Opransl 4yBcTB. [lonarue penentopa. CTpoeHHE U MOJIEKYIISIPHBIN
MeXaHu3M palboThl 3puTenbHOro penentopa. CTpoeHHME M MeEXaHHU3M pPabOTHI CIIyXOBOTO
peuentopa. MoneKkyJIsipHbI MEXaHU3M BOCIIPUSATHS BKyca Ha MPUMEPE Caxapo3bl.

3.2. Mexannueckoe aBuxkenue. CtpoeHue MUKpOTpyOouek. MosekymspHasi CTpyKTypa
U paboTa KJIETOYHBIX peCHUYEK. BpamiarenpbHoe NBH)KEHUE KT'YTUKOB KJIETKH («HAHOMOTOPY).
CtpoeHue MBIIIEYHOW KIETKH, MHOPuOpmiuibl. HaHOCTpykTypa akTMHaA © MHO3HHA.
MonexynsipHble MEXaHU3MbI MBIILIEYHOTO COKPAIllCHHUS.

3.3. MoJiekyJsipHble MeXaHHM3Mbl NpPeBpPAlICHUSI JHEPIrUM M BelIeCTBA B KUBBIX
cucremax. Ilonstue merabonmusma, karabonu3m W aHaboiam3M. LleHTpanpHble MyTH OOMEHa.
KiroueBbie MeTabommThl — mupyBat U aneTuiKoA. Makpospruyeckrie MOJIEKYJIbI.

AdpoOHOe W aHa’poOHOE OKHUCIIEHHWE YyIJIeBOJOB. [NMKOIM3, €ro  craguu.
[TupyBatrunporenasnas peakuus. Lukn Kpebca. OOmuii MarepuanbHBIM W SHEPrEeTHYCCKUN
6anaHc a3poOHOT0 OKHCICHHS TJIFOKO3bI.

CtpoeHue ¥ poib MUTOXOHAPHHA. MeXaHW3M OKHCIHUTEIBHOTrO (ochOopUIupOBaHUS,
COIPsDKEHHUE TPOLIECCOB OKUCIEHUS U (pochopunupoBaHusi, poibs MeMOpaHbl. MonekynspHas
OpraHMU3aIMs IbIXaTeIbHON IETH.

doToCUHTE3, CBETOBAas U TEMHOBasl CTaJuU. MaTepuanbHbIi U SHEPreTUYecKuid OaaHc
dotocurTe3a. CTpoeHUE XJIOPOIUIACTOB, CTPYKTypa xjaopoduiuia. MexaHn3M CBETOBOW CTaauu
dorocunTe3a. TemHoBas cranus ¢potocuHTe3a, Uk KanbBuHa.

34. JocTuxenus U NnepcneKTUBbI pa3BuTHs HAHOOMOTEXHOJIOTHH.
Hanobuortexnonorus.  Bo3MokHbIE ~ OHOJOTHYECKHE W MEOUIIMHCKUE  MPHIOKCHHUS
HAHOTEXHOJIOTUU ¥ HAaHOMATEPHAJIOB.

5. COOTBETCTBHME COAEPKAHUA TPEBOBAHUAM
K PE3YJIBTATAM OCBOEHUA JUCIIAIIJIMHBI

B pe3ynbprare 0CBOCHMS AMCLUIUIMHBI CTYICHT JOJIKEH: Paspen 1 | Paznen 2 | Paznen 3
3HaTh:
CTpOEHHUE, CBOMCTBA M OHOJOTHMUYECKHE (YHKIUU OCHOBHBIX N N i
KJIACCOB OMOMOJICKYT;
CTpoeHHEe © paboTy Haubonee BaXKHBIX OHOJOTUYECKUX n . .
HaHOCTPYKTYD;
MOJICKYJISIPHBIE MEXAaHU3MbI BOCHPUATHS, Nepeadun U IpuemMa i i n
MH(pOpMAalMU B )KUBBIX CHCTEMAX;
MOJICKYJISIPHBIE MEXaHU3MBbI ITOJIy4YeHUS U XpaHEHHs SHEPTUH B i i .
KMBBIX CUCTEMAX;
MOJICKYJISIPHbIE MEXaHH3Mbl MEXAHWYECKOTO JIBUXKECHUS B i i n
KHBBIX CUCTEMAX;
YMerh:
BUJICTD NEPCIEKTUBBI BO3MOKHBIX OMOJIOTUYECKHUX,
MEIULUHCKUX u 9KOJIOTUYECKUX HPUIIOKEHUN - - +
HAaHOTEXHOJIOTHH;




B pe3ynprare 0CBOCHMS AMCLUIUIMHBI CTYIEHT JOJIKEH: Paspen 1 | Paznen 2 | Paznen 3
CaMOCTOSITEIILHO OpPUEHTUPOBATHCS B JUTEpaType,
MIOCBSIIIIEHHOMN MEAULIMHCKUM u OMOJIOTUYECKUM + + +
IPWJIOKEHUSM HaHOTEXHOJIOTUH;
BECTM JUAJIOI U COTPYAHHUYECTBO C IPEACTABUTEISIMU N N N
MEIULMHCKUX U OMOJIOTHUECKUX HaYK;

Baanern:

HABBIKAMHU AaHAJIU3a HAYYHO-TEXHUYECKOM JIMUTEpAaTyphl B
00JIaCTH  CTPOEHMsI, CBOWCTB, (YHKUUH M BO3MOXKHOTO n n n
IIPUMCHEHHUS HAHOCTPYKTYD OHMOJIOrNYECKOTro
ITPOUCXOXKICHHUS;
CIIOCOOHOCTBIO MCII0JIb30BaTh HA MPAKTUKE 3HAHUS O CTPOCHUU
U (PYHKIIMOHUPOBAHUHM OMOJIOTHYECKUX HAHOCTPYKTYp, B TOM + + +
qucie IpU pa3paboTKe HOBBIX HAHOMATEPHAJIOB.
Kon m nanmenosanue YK
VYK-1 CriocobeH oCyIIecTBIATh MOUCK, KPUTHUECKUI aHaIHU3 U
cuHTe3 WH(MOpPMAIUU, MPUMEHATh CUCTEMHBIN TOAXOM IS + + +
pelIeHUs TOCTABJIEHHBIX 3ajau.
Kon m nanmenosanue INK
I1K-4 CnocoOeH MporHo3WpoOBaTh BIUSHHE MHKpPO- M HaHO-
MacmTaba Ha MeXaHWYecKue, (Pu3nueckue, XUMHUYECKHE | + + +
JpYTHE CBOICTBA BELLIECTB U MaTepUaJIOB

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. [IpakTHYecKkue 3aHATHS
IIpuMepHbIe TeMBbI NPAKTHYECKUX 3aHATHI M0 JUCHHUILJIMHE.

[IpexycMoTpeHbl mpakTHYECKUe 3aHATHs oOydarolerocs B OakanaBpuare B o0beme B o00beme 32
akaz. vaca (0,9 3au. en.).

Ne Ne paznena .
TeMbl MPaKTUYECKUX 3aHITUH Yacel
/1 | JUCHUILINHBL
1 1.1 OcHoBbl Onoxumun. buomumeTnka. 1
2 1.2 OCHOBBI IIUTOJIOTHMU. 1
3 1.2 OCHOBBI BUPYCOJIOTHH. 2
4 2.1 AMHUHOKHCIIOTEI Y TIENTUEI 2
5 2.1 CrpyKTypa OEJIKOBBIX MOJIEKYI. 1
6 2.1 DEpMEHTBHI. 2
7 2.1 ButamuHsl. 1
8 2.2 YrneBoJibl. 2
9 2.3 JInmmael. 2
10 23 BruomemOpaHsl. 2
11 2.4 CTpyKTypa HYKJIE€UHOBBIX KHUCJIOT 3
12 24 Perumikanusi, TpaHCKpUIILUs, TPAHCIISALIMS. 3
13 3.1 ['opMOHBI. 2
14 3.1 Crpoenne u paboTa HEPBHO-MBIIIEYHOTO CHHAIICA, HEHPOMEIHATOPHI. 1
15 3.1 3pUTENbHBIN, CIYXOBOW U BKYCOBOH PELIENITOPSI. 1
16 3.2 MosekyasipHble OCHOBBI MEXaHHYECKOTO JIBUKEHUS. 1
17 33 I'mukonus. IlupyBarruaporenasnas peakius. Hukn Kpebcea. 2
18 33 OxkucnurenbHoe HochoprIMpoBaHNe. 1




19 3.3 dorocunres. 1

20 34 Bo3MmoskHBIE OMOJOTMYECKHE U MCIUIHUHCKUEC IIPUTTOKCHUA
’ HAHOTCXHOJIOT'MHU 1 HAHOMATCPHAJIOB

6.2. JIabopaTopHbIe 3aHATHSA

JlaGopaTOpHbI MPaKTUKYyM IO AUCHUILIUHE «buonozuueckue nanocmpykmypol» He
IIPEyCMOTPEH.

7. CAMOCTOSATEJIbBHASA PABOTA

VYuebHOM MPOrpaMMoOit JACIUTUTUHBI «buonozuueckue HAHOCMPYKMYpbl»
IpeIyCMOTPEHa caMOCTOsITeNbHAs paboTa cTyAeHTa OakanaBpuara B oObeme 116 akan. yacoB
(3,2 3au. exn.), B TOM YHCIIE CAMOCTOSITEIIPHOE U3yUeHHE pa3/iejioB AUCIUIUIMHBI 62 akaj. daca,
MOJTOTOBKA JIOKJIAI0B Ha cCeMHUHapax B oObeme 18 akaj. 4acoB W MOATOTOBKA K 3a4eTy 36 aka.
YacoB.

CamocTtosTenbHass paboTa MPOBOIUTCS C LENbIO YIUIYOJNEHUS 3HAHUU MO AUCHUIUIMHE U
MpeyCMaTpUBaET:

- perysipHYIO TPOPaOOTKY NMPOHACHHOTO HAa MPAKTHYECKUX 3aHATUIX yIeOHOTO MaTepHaa;
- MOATOTOBKY JOKJIA/I0B K MPAKTHYECKUM 3aHATHUSAM IO TIPEITIOKEHHBIM TeMaM (CITUCOK TeM
IIPUBEZIEH B paszene §);

- MOJTOTOBKY K KOHTPOJIBHBIM paboTam;

— O3HaKOMJICHHE ¥ TpOopabOTKy PEKOMEHIOBAaHHOW JIMTEPAaTyphbl, paboOTy C 3IEKTPOHHO-
OMOJIMOTEYHBIMH CHCTEMAMH | DJIEKTPOHHBIMHU 0a3aMu JJaHHBIX

- MOATOTOBKY K CJa4e 3a4eTa ¢ OIEHKOU IO JUCIUIUINHE.

8. IPUMEPBI OHEHOYHbBIX CPEACTB VIS KOHTPOJIA
OCBOEHMs JUCHUIIJIMHBI

8.1. [IpumepHas TeMaTHKa pedepaTUBHO-AHAJIUTHYECKON padoOThI.

Ha mpaxTuueckux 3aHSITHUAX NPETyCMOTPEHO 2 00s3aTeNbHbBIX J0KIana. MakcumanbHast
OLIEHKA 32 OJIMH JIOKJIA/I COCTABIIIET 5 OaoB, BCEro 3a IOKJIab! mpeaycMoTpero 10 6amios.

ITpuMepHBIE TEMBI IOKJIAJIOB.

Pa3nes 1. OcHOBBI 0HOXMMHMH, IMTOJOTHH H BUPYCOJIOTHH

1. [Tpumepst n300peTeHni, CO3JaHHBIX C TOMOIIBI0 OMOMUMETHYECKOTO MOIX0/1a

2. Ponb HEKOTOPBIX MAaKpOdJIEMEHTOB B OpPraHM3ME uejoBeKa (B3AThb [UIsl mpumepa 3-4
MaKpO3JIEMEHTA)

3. Ponp HEKOTOPBHIX MHUKpPORJIEMEHTOB B OpraHU3ME UelioBeKa (B3ATh i npumepa 3-4
MHUKPO3JIEMEHTA)

4. CoBpeMEHHbIE TUTIOTE3bI O TPOUCXOKICHUU KU3HU Ha 3eMIie

5. Hcropus n3ydeHus KIETOK U CO3JaHUs COBPEMEHHOM KIETOYHON TEOpUU

6. CrtpoeHue U GyHKIIMH BOJIOKOH IIUTOCKENETa B KJIETKAaX 3YKapuoT

7. [TpokapuoThl 1 UX poib B buochepe

8. Knaccudukanms Bupycon

9. Bupyc nmmyHoaedunnTa yenoBeka - HoapoOHO

10.  Bupyc rpumnma - moapo6Ho

Pa3znen 2. OcHOBHBIE KJIACCHI OMOJIOTMYECKUX MOJIEKY.JT




[IpumeHeHre aMUHOKHUCIIOT B METUIIUHE.

[lenTuasi-HelipoMeAMaTOPHI: FHKE(DATUHBI U SHAOP(PUHEI.

CrtpoeHue u 1eiicTBUE NeNTHIHBIX TOKCHHOB U3 si/ia MYel U CKOPITHOHOB.

. CoBpeMeHHbIE METOJbl aHAIM3a AMUHOKHCIOTHOW TMOCJENOBATEIbHOCTH OENKOB
(CEKBEeHHPOBAHNUE).

5. CtpykTypHbIe OeNKH Ha MpuUMepe KepaTuHa u pudpouHa.

6. benkoBbIe TOKCUHBI — OOTYJIWHOBBIN U CTOJOHSYHBIN.

7. llonyyeHne U NPUMEHEHUE MOHOKJIOHAJIBHBIX AHTUTEIL.
8
9

B

NmMmyHOGDIyOpECIIEHTHBIN aHATH3.
[TpuMepbl JIeKapCTBEHHBIX CPEACTB, SBISIOMUXCA WHTUOMTOpaMu (GepMeHTOB (2-3
npuMepa).
10. Ilunra u 60ps0a ¢ Heil. icTopus OTKpHITHS U U3y4eHUs] aCKOPOMHOBOM KHCIIOTHI.
11. ITpumepsl aBuTaMUHO30B (3-4 TIprIMEpA).
12. Uctopus caxapa. CoBpeMEHHOE IPOU3BOJICTBO CBEKJIIOBUYHOIO caxapa.
13. llemmono3a u ee nepepadoTtka. [Tonyuenne Oymaru.
14. 'mamypoHOBasi KUCIIOTa U €€ IPUMEHEHHE B KOCMETHUKE.
15. cTtopust 1 coBpeMeHHas TEXHOJIOTUSI MbLIa.
16. Posb )KUPOBBIX OTJIOKEHHI B Opranu3Me uesnoBeka. [lone3Hno au ObITh Xynoit?
17. JJanomus (mepctsiHOM )up). CocTa, BhIJICICHUE U IPUMEHEHHE.
18. CtpoeHne U NpUMEHEHHUE JTUIIOCOM.
19. [IpobiemMa OTTOpKEHUS YY>KEPOIHBIX KIETOK. | JTaBHBIN KOMIIJIEKC THCTOCOBMECTHMOCTH
20. KanbiueBbie KaHAbI U UX POJIb.
21. ITonumepasHas LenHas peakius U €€ NpUMEHEHHE.
22. Metoast cekBenupoBanus JJHK.
23. IIporpamma «I'€HOM UeTOBEKa»
24. OcHOBHBIE METO/IbI TEHHON MH)KEHEPHH.
25. 'enernyecku MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

Pazgen 3. MoJuiekyasipable  MeXaHM3Mbl  (PYHKUMOHMPOBAHUA  OMOJIOTMYECKHX
HAHOCTPYKTYP

1.  T'opmonsl runodusa (mpumepsbl). 3a00J€BaHMS PU UX HEJOCTATKE U N30BITKE

2. T'opmOHBI KOpBI HAIMTOYEYHUKOB (KOPTUKOCTEPOUIBI). 3a00JIeBaHUS TIPH UX HEIOCTATKE U
n30bITKE

3. CaxapHsbIil tuader

4.  T'opMOHBI pacTeHUM

5. Heiipomeauarops! B LIHC u ux posisb.

6. dochopopranndeckre OTpaBiIAIONIME BEIIECTBA (3apUH U JIP.) ¥ MEXaHU3M HX JICUCTBUS
HAa HEPBHO-MBIIICUHYIO TIepeady CUrHaIa

7.  MonekynaspHbId MEXaHU3M BOCIPHUATHS 3ammaxa
8. bonesas 4yBCTBUTEIBHOCTD
9.  Bocnpusitue 1BeTa y >)KUBOTHBIX

10. MounekynspHBII MEXaHU3M BPAIIATEILHOTO JABHXKEHHSI )KT'YTUKOB KIICTKU (MOJICKYIISPHBIN
MOTOp)

11. Perynsuus cokpamenus Muopuoput. Pons nonos Ca*

12. Meraboau3M JIUINUI0B

13. BemecTBa-pa300ImuTENN MPOLIECCOB OKUCIEHUS U (hochopuarpoBanus

14. TIpobGiema oO6pa3oBaHUs CBOOOIHBIX PAIUKAIIOB MPU PAOOTE ABIXATEIHHON 1IETIH

15. H3meHenue Metabosin3Ma Ipu AIUTEIHHOM rojofanuu. KetoHoBble Tena

16. Iwukn KaneBuHa — moapoOHO

17. C4-dporocunres

8.2. HpHMepr KOHTPOJIBHBIX BOIIPOCOB JIfl TEKYHIECIr0 KOHTPOJA OCBOCHUA NUCHUIIJIMHBI



JUis  TeKymero KOHTPOISA NPEeIyCMOTPEHO 3 KOHTPOJBHBIX paboThl (MO OTHOM
KOHTPOJILHON paboTe Mo Kaxa0My paszeny). MakcuMasbHas OlleHKa 3a KOHTPOJIbHBIE paboThI 1
u 2 cocraBiser mo 15 6amioB 3a kaxayr. MakcuManbHasl OLIEHKA 32 KOHTPOJIBHYIO paboTy 3
coctaBsieT 20 6amnoB. Bcero 3a Tpu KOHTpoOJIbHBIE paboThI — 50 O6aIoB.

Pazgea 1. Ilpumepsl BOoNpocoB K KOHTPOJIbHOH padore Ne 1. MakcuManbHas omeHka 15
O0a/uioB. KoHTpoibHas pabora B BHae TecTa coaep:kuT 25 Bompocos, mo 0,6 0amna 3a
BOIpOC.

Bonpoc 1.He sBisiercst OMOTeHHBIM 3JIEMEHTOM:
1-C,2-N,3-H,4-ClL
Bonpoc 2. K GuononmMepaM OTHOCSTCS:
1 — Oenku, mnomMCaXxapuabl, AMHUHOKUCIOTHI, 2 — OCIKH, HYKJICUHOBHICE KHCIIOTHI,
MOJINCaXapupl, 3 — HyKJIEUHOBBIE KUCIOTHI, aMUHOKHCIIOTHI, caxapa,
4 — nonucaxapu/bl, )KUPHbIE KUCIOThI, BATAMUHBI.
Bomnpoc 3. )Ku3HeHHbII UK pETPOBUPYCA BKIKOYAET:
1 — nocrpoenne nenu JIHK, xomnnemenrapnoii BupycHoir PHK, 2 — yaBoenue BupycHoi
PHK, 3 — tpanckpunmuio BupycHoir JIHK B PHK , 4 - o6parumoe npepamenne PHK B
JHK.
Bonpoc 4. Camas wmaneHbkasg Mo pa3Mepy U MOJEKYJIIPHOW Macce U3 MepPEeYUCICHHBIX
AMUHOKHCIIOT:
1 — mponuH, 2 — TUCTUIMH, 3 — TJIMINH, 4 - peHMIaTaHuH.
Bonpoc 5. Tokcunbl 6J1eAHON TOTAHKU SBISIOTCS:
1 — aMUHOKHMCIOTaMHU, 2 — ENTHAAMH, 3 — OeJIKaMu, 4 — aHTHOMOTHUKAMH.
Bonpoc 6. B monekyine Oenka B-CTpykTypa oOpa3yercs 3a CUeT:
1 — KOBaJIGHTHBIX CBSI3eH, 2 — TUAPO(OOHBIX CBsI3eH, 3 — BHYTPHUIIEIIOUYEUHBIX BOJIOPOIHBIX
cBs3eH, 4 - MEXIENMOUYEUHbIX BOJIOPOIHBIX CBSI3EH.
Bomnpoc 7. MoJieKyibl HMMYHOTJIOOYJIMHOB COCTOSIT U3:
1 — onHOM JIErKOM M JBYX TSDKEBIX MOJIMIENTUAHBIX LENeH, 2 — TpexX JIETKUX U JBYX
TSKEJIBIX MOJIMIENTHIHBIX Lenei, 3 — IBYX JIETKUX U JABYX TSKENBIX MOJUIIEIITHIHBIX
1enei, 4 — 4eThIpex TSHKEJBIX MeTel U 4eThIpeX MOPPUPUHOBBIX KOJIEIL.
Bonpoc 8. Katanurnueckoe aeiicTBrue ¢hepMEHTOB OCHOBAHO HAa CHUKEHUU SHEPTUH aKTHUBAIIUU
peaKIInu 3a CYEeT:

1 — HEKOBAJICHTHBIX B3aMMOJICUCTBHH, 2 — 0Opa30BaHHs TPOMEKYTOUHBIX (EepMEHT-
Cy6CTpaTHBIX KOMIIJIEKCOB, 3 - CABUIa XUMHUYCCKOI'O0 paBHOBECHUS, 4 - cHIXeHUS SHEPTrUun
['u60ca peakuum.

Bonpoc 9. [Ipy HEeKOHKYPEHTHOM MHTHOUPOBAaHUM (pepMeHTa:
1 — MHrMOUTOP CBSI3BIBAETCS C AKTUBHBIM LIEHTPOM (DEPMEHTA, 2 — UHTUOUTOP CBSA3BIBAETCS C
cyoctparom, 3 — depMeHT, cyOcTpar W MHTUOMTOpP OOpPa3yIOT NMPOYHBIA KOMILIEKC, 4 -
WHTUOWTOP BBI3BIBACT JCHATYpaInio pepMeHTa.

Bonpoc 10. ®yHkuus nupruI0KCHHA B OMOXMMHYECKUX PEAKLIUAX:
1 — mepenoc amunorpymi, 2 — nepenoc CH3COO- rpymm, 3 — peryssiius oOMeHa Kaubius, 4
—nepenoc H' B OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUSIX.

Pa3nen 2. Ilpumepsl BONIPOCOB K KOHTPOJIbHOH padore Ne 2. MakcuMajbHasi oneHka 15
0assioB. KonTposibHast padora B BHJE TecTa coAep:KUT 25 BompocoB, mo 0,6 0asua 3a

BOIPOC.

Bonpoc 1. Ykaxure GopMyI1y IITIOKO3BI:
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Bonpoc 2. Kucnora CH3-(CH2)14-COOH HasbiBaetcs:

1 — onenHoBas, 2 — MaJTbMUTUHOBAS, 3 — YKCYCHasl, 4 — apaxuJOHOBAs.

Bonpoc 3. Ha pucynke npuBeneHa ¢popmyna:

1 — docharuaunxonnHa, 2 —COUHTOMHUEIINHA, 3 — MUPHULIAJITIAIBMHUTATA, 4 — XOJIECTepUHA.
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Bonpoc 4. aTerpanbHbpie 0€lIKU B COCTaBE OMOIOTHIECKIX MEMOpaH:

| — HaxoxsATCs Ha BHEIIHEW MOBEPXHOCTH, 2 — HAXOAATCA HA BHYTPEHHEW MOBEPXHOCTH, 3 —
MOTYT MIPOHU3BIBATH MEMOpPaHY HACKBO3b.

Bonpoc 5. Pa6ora Na'/K'-AT®-a3bl OCYILECTBIISETCS 3a CUET :

1 —uepruu ruaponuza AT, 2 — sHeprun pa3inokeHus JUIUI0B OUCI0s, 3 — SHEPTrUU Pa3HOCTU
MOTEHIINAJIOB, 4 — TpaIu€HTa KOHIIEHTPAUd HATPHSI.

Bonpoc 6. ¥V sykapuor saepnas JIHK cBs3ana c:

1 — 6eMKOBO-YTJIEBOAHBIMU KOMILUIEKCAMH, 2- (hepMEHTAMHU PETUTUKAITIH, 3 — 0COOBIMH OeIKaMu
- TUCTOHAaMH, 4 — 0COOBIMU OEITKOBO-YTJIEBOIHBIMU KOMILJICKCAMH.

Bomnpoc 7. B monekyne JJHK:

1 — caxapodocdarHbiii OCTOB pacronaraeTcst BHyTpH JBOMHON crimpanu, 2 — caxapopocdarHbiii
OCTOB M a30THCThIE OCHOBAHHUS pacIoyiaralorcsi mo mnepudepun IBOWHOW crupanmu, 3 —
a30THUCThIE OCHOBAHUS PACIOJararoTcsi BHYTPH JIBOMHOM crimpanu, 4 — a30THCTble OCHOBaHMS
pacroararoTcs mo nepudeprun IBOHHON CIIMpAIH.

Bonpoc 8. [lns perunkanuu JJHK HeoOxomumst:

1 — mabop nykneoruadocharoB (ATD, I'TO, UTD, TTD) u JHK-nmommmepasza, 2 — Habop
HykneotuadocdaroB u JIHK-matpuna, 3 — mpaiimep, Habop nykieorunadocparo u JIHK-
nonmmMepasa, 4 — JIHK-nonmumepasa, nHabop nykneoruadocdaros, JJHK-maTpuma u npaiimep.
Bonpoc 9. PHK-nomiMepa3za HeoOxoquma J1st:

1 — cunre3a nBoitHoil menu JHK, 2 — ocymiecTBieHus mporecca TpPaHCKPUIILHMH, 3 —
OCYILECTBIICHHSI MTPOLIECCa TPAHCIIALNY, 4 — OCYIIECTBICHUS IPOIecca PeIIUKALUK.

Bomnpoc 10. B xone Tpanciasnun nHGOpMAIHsI CUUTHIBACTCS C:

1 — nBoiinoii nenu /IHK, 2 — pubocomuoii PHK, 3 — tpancnoptroii PHK, 4 — matpuunoit PHK.

Pa3znen 3. Ilpumepsl BONPOCOB K KOHTPOJIbHOI padore Ne 3. MakcumaabHasi oueHnka 20
0assioB. KonrposbHasi padora B BHIe TecTa cojep:xkutT 25 Bompocos, mo 0,75 Ganna 3a
BOIIPOC.



Bonpoc 1. Ilpm BocmpusTHM © Tmepenade TOPMOHAIBHOTO CHTHajIa 10 MeMOpaHo-
OMOCPEIOBAHHOMY MEXaHU3MY aJICHUJIATIIMKIIa3a UTPAET POJIb:
1 — penenTopa, 2 — ycunurens, 3 — npeodpazoBatens, 4 — HHTHOUTOpA.
Bonpoc 2. Ha pucynke npusezaeHa ¢popmyna:
1 — anpiocTepona,
I | 2 — KOpPTHU3071a;

— 3 — agpeHanuHa;
HO—, ,—0 CH;-CH-COOH 4 - TUPOKCHHA.

|
I I MH;

Bomnpoc 3. TectocTepoH sIBIISIETCS:

] — My»XCKHM IOJIOBBIM TOPMOHOM, 2 — KEHCKHMM IIOJIOBBIM TOPMOHOM, 3 — FTOPMOHOM KOPBbI
HAaJIIOYE€YHUKOB, 4 — TOPMOHOM >KEJIyZ0YHO-KUIIEYHOTO TPAKTA.

Bonpoc 3. B xone nepegaun curaasna yepes3 CUHAIC IPOUCXOUT:

1 — nmpeoOpa3oBaHUE SJIEKTPUUYECKOTO CHUTHAIA B MEXaHWYECKUM, a 3aTEM B XUMHUYCCKHUH, 2 —
npeoOpa3oBaHUE AIIEKTPUUECKOTO CHUTHajla B XMMHUYECKHH, a 3aTeéM B MEXaHUYecKui, 3 —
npeoOpa3oBaHre XMMHUECKOTO CUTHaja B 3JIEKTPHUECKUi, 4 — mpeoOpazoBaHuE 3JIEKTPHIECKOTO
CUTHAJIa B XUMUYECKHH, a 3aTE€M OIISITh B DJIEKTPUUECKUIA.

Bonpoc 4. Ha pucynke npuBeaeHa ¢opmyna:

CH, 1 — aneTHIXONIMHA,
&l 2 — y-aMMHOMACIIIHOM KUCIIOTHI,
—_ V4 NH'\ 3 — HUKOTHUHA,
W C"\.H CH, 4 - TIyTaMuHa.
N CHzCH,

Bomnpoc 5. Ha MosieKyJIipHOM YPOBHE BOCIPUSATHE CBETOBOI'O CUT'HAIA IPOUCXOIUT 34 CYET:

I — okwucineHus peTuHoNa, 2 — BOCCTAHOBJIIEHUS PETUHAA, 3 — IHUC- TPAHC-U30MEpPU3ALUU
peTrHaIs.

Bomnpoc 6. B orcyrctBun AT® B MbIIIEUHOM KIIETKE:

1 — roysioBka MHO3MHA MPUCOETUHEHA K aKTUHOBOM HUTH, 2 — TOJIOBKa MHUO3MHA MIPUCOEINHEHA K
MHO3MHOBOW HUTH, 3 — rOJOBKA MHO3MHA OTJEJIEHA OT aKTUHOBOM HUTH, 4 - TOJIOBKA MUO3WHA
OT/IeJIeHa OT MUO3WHOBOM HUTH.

Bonpoc 7. Ilpouiecchl pepMeHTaTUBHON AeTpadaliii, B X0A€¢ KOTOPBIX KPYITHbIE OpraHUYCCKUN
MOJIEKYJIBI pa3pylialoTcsi O MPOCTBIX OPraHUYECKUX W HEOPraHUYECKUM COeAMHEHUN C
OJIHOBPEMEHHBIM BBIJIEJIEHHEM CBOOOHOMN YHEPIHH, HA3bIBAIOTCS:

1 — mepeBapuBaHueM, 2 — KaTaOOJMYECKHMMU MYyTAMHU, 3 — aHAOOIMYECKUMH IMyTsIMH, 4 —
HEHTPaJIbHBIMU MyTAMU OOMEHa.

Bomnpoc 8. B xo/1e mepBoro 3tana rimkoian3a NpouCcXOauT:

1 — pacman rexkco3sl Ha ABE TPUO3bI U 3anacanue dHeprun B Bujae ATD, 2 — pacnaa rekco3bl Ha
JIBE€ TPUO3bl U pacxof 3Hepruu B Buae AT®, 3 — pacnaa rekco3sl A0 ABYX MOJIEKYJ MOJIOYHON
KHUCJIOTHI U 3allacaHue 3Heprun, 4 — pacrnaj rekco3bl 10 YIIEeKUCIOro ra3a U BOJIbI.

Bonpoc 9. [Tpu oxkuciaurensHOM (GochopUIupOBaHUH COMPSITAIOTCS MPOILIECCHI:

1 — okucnenus riOKo3bl U GocopunupoBanus AP, 2 — okucnenus dhochoeHoNmupyBaTa u
obpazoBanust AT®, 3 — oxucieHus TIIOKO3bl U (ochopunrpoBanus riauuepaibaeruga, 4 —
okucnenus HAJIH nnu ®AJIH> u o6pazoBanus ATO.

Bonpoc 10. B xone TemHoBoI (ha3bl poTOCHHTE3A TPOUCXOIUT:

1 — dpoToxumMuueckoe BO30OykIeHHE XJI0pohuiuIa, 2 — OKUCIUTEIHHOE PaCIICIUICHUE BOJBI, 3 —
cunte3 AT®, 4 — cuHTE3 YIIIEBOIOB.

8.3. Bonpocel AJis1 MTOTOBOI0 KOHTPOJIAA OCBOCHUSI JUCHUIJIMHBI (3auem ¢ 0YeHKOIL)
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MaxkcumanvHnoe Kouvecmeo 6annoe 3a 3auem c oyenkoil — 40 oannos.
buner nns 3aueTa ¢ OLEHKOM COAEPKUT 3 BOIPOCA MO KAXAOMY U3 Pa3/ieIOB AUCIUIUIMHBIL.
1 Bompoc — 12 6amios, Borpoc 2 — 12 6amios, Borpoc 3 — 16 6amios.

8.3.1. IIlpuMepbI KOHTPOJIBLHBIX BONMPOCOB /IJIsi HTOTOBOI'0 KOHTPOJISI 0CBOEHMSI
JHCHUILINHBI (3auem ¢ 0UeHKol)
1. O6bekThl n3ydeHus onoxumun. CBs3b OMOXUMUU U HAHOTEXHOJOTHU. buoMumeTHka.
2. B3aumopeicTBue BUPYCOB ¢ KIETKOM. JIN30reHHbIN U TUTUYECKUH TTYTh.
3. CrpykTypa aMUHOKHUCIOT. buonornueckne ¢GyHKIMM aMHHOKHCIOT. He3ameHumble
AMUHOKHCIIOTBI.
4. OcHOBBI (PEpMEHTATUBHOUN KHHETUKH. Y paBHeHHE Muxasnuca-MeHTeH.
5. CTpyKTypHas ¥ ONTHYECKasi U30MEPUsI MOHOCAXapUA0B, THHEHHbIE U IIUKINYECKUE (POPMBI.
6. Ctepounsl, xonectepud. KaporrnHonasl. TeprieHsbl.
7. YnakoBka JIHK, HaHOCTpyKTypa XpoMaTHHA.
8. Tpanckpunius, padora PHK-momumepassr.
9. MonekynspHble MEXaHM3Mbl JEUCTBUS TOPMOHOB: MEMOPaHO-OMOCPENOBAHHBIM U
LUTO30JIbHBI MEXaHU3M.
10. Ctpoenue u paboTa HEPBHO-MBIIIEYHOTO CHHAIICA, HEHPOMEANATOPHI.
11. CrtpoeHue wMbImeyHON KiIeTKH, MuOGUOpmmIbl. HaHOCTpykTypa akTHHA M MHO3HMHA.
MomnexynsipHble MEXaHU3MbI MBIILIEYHOTO COKPAIllCHHUS.
12. Tlonsitne Metabonm3ma, kataboausM u aHaboau3Mm. LlenTpanpabie mytn oomena. KiroueBbie
MeTa0OJIUTHI — MUPYBAT U aeTHIKOoA.
13. I'mukomnus, ero craguu. MaTeprallbHBIA U YHEPTeTUYECKUM OaaHC TIUKOIU3A.
14. MexaHu3M OKHCIUTEIBHOTO (ochOpHUINpPOBAHUS
15. ®dotocuHTE3, CBETOBas W TEMHOBAas CTaauu. MaTepHalbHBIA W SHEPreTHUECKHi OaslaHC
dborocuHTE3A.

Ilonupri NEpCUCHb OLCHOYHBLIX CPCACTB HNPUBCACH B BUJAC OTACIBHOTO JOKYMCHTA,
SIBJISTFOIIETOCS HEOTHEMIJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHON TPOrPaMMBI.

8.4. CTpykTypa n npuMepbl OWJIETOB ISl 3a4ema ¢ OUeHKOll

«Ymeeporcoaro» Munucmepcmeo nHayku u svicuieco oopazosanus P®
1.o. 3aB. kadeapoii Poccuiickuii XMMHKO-TE€XHOJIOTHYECKH I
N HMHT yHuBepcuter umMenu /.. MenpaesieeBa
(Jlo:KHOCTD, Ha3Banme Kadeapbl) Kageopa nanomamepuanos u nanomexuonocuu
M.IO. Koponesa
(Toarmwce) (1. O. Davuus) «buonocuueckue nanocmpykmypoly
« » 202 .
bujer Ne 1

1. OOGBekThl u3ydeHus: onoxumuu. CBsi3b OMOXMMHUN U HAHOTEXHOJIOTHUH. buoMuMeTunka.
2. CtpyKTypHas U ONTHYECKas N30MEPHsI MOHOCAXapUI0B, TUHEHHBIEC U IUKINYECKUE (OPMBI.

3. MonekynsapHble MEXaHU3Mbl JICHCTBUS TOPMOHOB: MEMOPAHO-OTOCPEIOBAHHBIN U
I.[HTO30.HBHBII>1 MCXaHU3M.

11




9. YHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

9.1. PexomeHayemasi iuTeparypa
A. Ocnoenas numepamypa

1. H.M. MypamoBa bronornueckne HaHOCTPYKTYpHI. (yueOHoe mocodue) M.: PXTY um. JI.1.
Menneneena, 2010 — 152 c.
2. H.T. JIynenxko, C. B. Kanénos, A. B. benonen Hauana 6uoxumuu [Tekcr]: B 2 4: YueOHoe
nocobwue /. - M.: PXTY um. JI.1. Menaeneena, 2011. - ISBN 978-5-7237-0922-5. Y.1: Kypc
nekmuit. - 2011. - 156 c.

b. /lononnumenvnaa numepamypa

1. B.II. Komog, B.H. IlIBenoBa buoxumus. YueOHUK njisi akajgeMudeckoro OakaigaBpuara. 4-e
u3a. M.: FOpaiit, 2016.

9.2. PexoMeHAyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOil nHpopManuu

HayuHo-TexHnueckue »ypHabl:

1. Kypnan «¥Ycnexu xumun», ISSN 0042-1308

2. Kypuan «buoxumus», ISSN 0006-2979

3. Kypnan «Poccuiickue HanotexHonoruny, ISSN 1992-7223

Pecypcbl nHpOpMamOHHO—TEIEKOMMYHUKAIIMOHHOM ceTH MHTepHeT:
4. Hayunas snektponnas 6ubnmmoreka www.sciencedirect.com.
5. baza nanubix Hay4HBIX cTaTel http://elibrary.ru

9.3. CpeacrBa odecnevyeHHsi OCBOCHUSA TUCHUATIINHbBI
s peanu3anuy TaHHOTO Kypca TOJTOTOBJICHBI CIIEAYIONIHME CPEICTBa O0ECIeYCHHUS
OCBOEHUS JUCIUILTUHBL:
- Habop TeM JO0KIaI0B, obiee yuciio TeM — 6osee 50
- 0aHK TECTOBBIX 3a/IaHUI JIJI1 KOHTPOJIbHBIX padOT
— 0aHK 3aJJaHUi JJIsl ”TOTOBOTO KOHTPOJIS OCBOSHUS TUCIIUTIIIMHBI
Jnia peanuzanuu ydeOHOM HpPOrpaMMbl C HCIIOJIB30BAHUEM DJIEKTPOHHOTO OOYYEHHUS
(O0) u aucraHIMOHHBIX OOpazoBaTenbHbIX TexHoJorui (JIOT) mpumensiorcs cienyromue
o0Opa3oBaTeibHbIE TEXHOJIOTUH U CPEICTBA 00ECTIEUeHUSI TUCIUTUIUHBIL:
— DUOC PXTY um. JI.1. Menneneena;
— miatopMsl 715 TpoBeieHus BeOnHapos (eTutoruim u ap.);
— 1uiatdopMbl 7S IPOBEACHUS OHJIANH KOH(epeHwmii (Zoom, Skype u 1ip.);
— yuebnsiii moptast Moodle PXTY um. [I.1. Menneneesa (nnu apyrue LMS);
— CEepBUCHI IO JOCTAaBKH e-mail cooOmeHui.
Jlnsg mpoBelneHuss MPOMEXKYTOYHBIX M HMTOTOBOM aTTECTAllMd MOTYT HCIOJIb30BaThCA

Takue cepBUCH Kak: SAnmexc.®opmbl, Zoom, Skype, oTaenbHBIE CHIEIUATU3UPOBAHHBIE MOTYIIH
LMS.

Jl511 0CcBOEHMS AMCLMILTUHBI HCIONB3YIOTCS ClIEAyIOIe HOPMATUBHBIE U HOPMATHBHO-
METOAMYECKUE TOKYMEHTHI:

— @enepanbHblii 3akoH Poccuiickoit ®@enmepauuu ot 29.12.2012 Ne 273-d3  «O06
oOpazoBanun B Poccuiickoii ®Penepaunu» [InekTpoHHbId pecypc] — Pexum nocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 (mata
obpamenus: 15.05.2019).

— @enepanbHble  TOCYJapCTBEHHbIE  00pa3oBaTelbHbIE  CTaHAAPTHl  BBICIIETO
obpazoBanust // KoopauHaImOHHBIA COBET Yy4eOHO-METOAMYECKUX OOBEIMHEHHA W HAyIHO-
METOAMYECKMX COBETOB BhIcuIel ImKoibl. [TopTan denepanbHbIXx 00pa3oBaTeNbHBIX CTAHIAPTOB
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BBICILIETO o0OpazoBaHus [ DneKTpOHHBIN pecypc] - Pexum JIoCTyIma:
http://fgosvo.ru/fgosvo/92/91/4 (nara obpamenus: 15.05.2019).

— Ilpukaz MunucrepctBa obpasoBanuss u Hayku P® ot 23.08.2017 Ne 816 «O06
yTBepkaeHnH Tlopsiika MprUMeHEHHUs] OpraHU3aMsIMU, OCYIIECTBIAIOMUME 00pa30BaTEIbHYIO
NEeSITeNIbHOCTD, SJIEKTPOHHOTO OOyuYeHUsl, JUCTAHLIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH MpH
peanu3any  00pa3oBaTeNbHBIX IporpamMm» [DeKTpoHHBIH pecypc]. Pexum pocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%ET (nata oopamenus: 15.05.2019).

[Ipy ocBoeHMM AMCUMIUIMHBI CTYIEHTHI JOJIKHBI HCIIOJIb30BaTh MH(OPMAIIMOHHBIE U
UH(POPMALIMOHHO-00pa30BaTeIbHbBIE PECYPCHI CIEIYIOUINX OPTAJIOB U CAUTOB:

— @epepanbHbId HEHTP MHPOPMAITMOHHO-00PAa30BaTENBHBIX PECYPCOB. [DIEKTPOHHBII
pecypc] — pexum gocryna: http:// www.fcior.edu.ru/ (mara oopamenus: 15.05.2019).

— HWudopmanmonnas cuctema «EnnHOe OKHO JTOCTyIa K 00pa3oBaTeIbHBIM PeECypcam.
URL: http://window.edu.ru/ (gara obpamenus: 15.05.2019).

— ®JIIO: cootBerctBue TpeboBanusiM OI'OC [DnextpoHHBI pecypc] — Pexum
nocrtyma: http://fepo.i-exam.ru/ (mara oopamenus: 15.05.2019).

10. METOAUYECKHUE YKA3ZAHUA IJIA OB YHYAIOIUXCA

10.1. Inst ctyneHTOB, 00y4aromuxcsi o 04Hoil popme, 6€3 UCIOIb30BAHMS IJIEKTPOHHOT 0
00pa30oBaHusl U AUCTAHIIHOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTHIA

Meroandeckue pPEKOMEHIAIMHM 110 OpTaHM3aliyd y4eOHOM paboThl 00ydaromerocs
HANpaBlieHbl HA TIOBBIIICHHE PUTMHYHOCTA U J(PPEKTUBHOCTH €ro ayJuTOPHOU U
CaMOCTOSITENIbHOM pabOThI 10 AUCLHUIIINHE.

JucuurumHa «buonozuveckue namocmpykmypel» BKIIOYaeT 3 pasnena, KaxIblid U3
KOTOPBIX HMMEET ONpEJeNIEHHYIO JIOTUYECKYI0 3aBeplleHHOCTh. [Ipu u3ydeHUM Marepuana
KOKIOTO paszjielia PEKOMEHAYETCsl PEryJsipHOE IMOBTOPEHHE Y4eOHOro MaTepuaia, a Takke
JIOTIONIHEHWE €ro CBEICHUSMU W3 JHUTEpaTypHBIX HCTOYHUKOB, MPEJICTABICHHBIX B y4eOHOMU
nporpamme. [Ipu paboTe ¢ ykazaHHBIMH UCTOYHUKAMU PEKOMEHIYETCS COCTABJIATH KpPaTKUN
KOHCIIEKT ¢ o00s3aTenbHbIM  (pUKCHpoBaHWEM OuOIMorpaduuecknx MaHHBIX HCTOYHHUKA.
N3ydyenne marepmana Kaxaoro paszzeiia 3aKaHUYMBAeTCS KOHTPOJIEM €ro OCBOCHHUs B (opme
KOHTPOJIbHOM paboThl. Pe3ynbTaTbl BBIMOJHEHUS KOHTPOJBHBIX paOOT OIEHUBAIOTCS B
COOTBETCTBUU C IIPUHATONU B YHUBEPCUTETE PEUTUHIOBOM CUCTEMOM OLICHKU 3HAHUM.

TeopeTnueckne OCHOBBI MaTepHajia pa3fesioB AUCHUIUIMHBI HM3JIaraloTcs Ha JIEKIUAX
npenoaaBareneM. [IpakTuueckoe OCBOCHHE yIeOHOTO MaTepralia Ha CeMUHApaX MPOBOIUTCS KaK
B hopMe IPUMEPOB, pa3dUpPaEMBbIX MpENoAaBaTeIeM Ha CEMUHApax, Tak U B (hopMe MOATOTOBKH
JOKJIaJIOB CTYJCHTaMH 10 BBIOPAaHHBIM W3 CIHCKa TemaM. JlenaTh JOKIaabl MOXKHO Kak B
COTIPOBOXKACHUH KOMIBIOTEPHBIX Mpe3eHTalui, Tak U 0e3 Hux. [IpoaomKuTeNnbHOCTh JOKIaaa —
5-10 muH.

Broimonnenue mnpaktudyeckux paboT B MEpPBYIO OdepeAb OPHUEHTHPOBAHO Ha
CaMOCTOSITENIbHYI0 Pa0OTy CTyJEeHTa ¢ MH(POPMALMOHHBIMU pecypcamMu — y4eOHOW, HaydyHO-
TEXHUYECKOH, CIIPAaBOYHON M TTATEHTHOM JMTEepaTypou, pecypcamu MHTEepHEeTa, 6a3aMu JTaHHBIX.
Joctyn k yka3aHHBIM pecypcam obecrieuuBaeTcs (poHAAMH HAYyIHO-TEXHUYECKOW OMOIMOTEKH
By3a W TOPOJCKHUX HAYYHO-TEXHUUYECKHX OHOJMOTEK, OJJICKTPOHHBIMH OHOIMOTEKAaMH U
MOMCKOBBIMU cucTeMaMu MIHTepHeTa.

CoBokynHasi OLEHKa TeKyllel paboTel cTyaeHTa OakajnaBpuara B CEMeCTpe
CKJIQ/IBIBAETCSl M3 OIEHOK 3a BBIIIOJIHEHHWE KOHTPOJBHBIX PabOT (MakcumanbHas oreHka S50
O0ayuoB) M 3a JOKJIaabl (MakcuMasibHas oneHka 10 OamioB). MakcuMmalibHasi OLIEHKA TEKYIIEH
paboTsl B cemecTpe coctaisier 60 6amios.

B cootBercTBUM ¢ y4eOHBIM IJIAHOM HM3y4Y€HHE AMCLUUILIMHBI 3aBEPLIACTCSI UTOTOBBIM
KOHTpoJIeM B ¢opMe 3adeTra ¢ OICHKOW. MakcumanbHasi OIeHKa Ha 3adere cocraBisieT 40
0asos.
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10.2. /list cTyA€HTOB, 00y4aIOLIUXCH M0 04HOM GopMe, € HCIIOIb30BAHHEM JIEKTPOHHOI0
00pa30BaHuUs M JUCTAHIMOHHBIX 00Pa30BaTeIbHbBIX TEXHOJIOT U

[Ipu uCHONB30BaHUM SJIEKTPOHHOTO OOyYeHHS] M JUCTAHIIMOHHBIX O0Pa30BaTENbHBIX
TEXHOJIOTHI 3aHSTHUS TOJHOCTHIO WJIM YacTUYHO NPOBOAATCA B pexume onnaiiH. O0beM
JUCUMIUIMHBL W paclpesielieHne Harpy3kd 1o Buzpam pabor coorBerctByer 1. 4.1.
Pacnipenenenne 6ammoB coorBercTBYeT 11.10.1 160 MOXKET OBITH M3MEHEHO B COOTBETCTBHH C
pemienueM kadenpsl, B ciaydae nepexoma Ha D0 u JIOT B mpomecce obydenus. Pemenue
Kadenpsl 00 UCMONBb3yeMbIX TEXHOJIOTHSIX U CUCTEME OLIEHMBAHUS JOCTHKEHHUM 00yJarommxcs
NPUHUMAETCS C YU€TOM MHEHHUS BEAYILEro MpenogaBaTesst U JOBOJUTCS 0 00yUJarOIUXCsl.

11. METOJIUYECKHUE YKA3AHUS JJISI IPEIIOJIABATEJIEN

11.1. /lnst npenoaaBatesei, NpH peajJu3aluu NPOrpaMMbl 10 04HOM ¢Gopme, Oe3
HCI0JIb30BAHHUS JIEKTPOHHOI0 00Pa30BaHMs U JTHCTAHIMOHHBIX 00Pa30BaTe/ILHBIX
TEXHOJIO0T Uil

JucnunnvHa  «buonozuveckue HaHOCMPYKmypoul» U3ydaeTcss B 5 ceMecTpe
OakanaBpuara.

[Tpm moAroToBKE M MPOBEJCHUH 3AHITHII MPETofaBaTeNb JODKEH OPUEHTUPOBATHCS Ha
TO, 4YTO CTYAEHTHI, oOydJarommecs B OakajgaBpuare, HUMEIOT OOILIYI0 MOATOTOBKY IO
o0IIeHayyHbIM, OOIIEMH)KEHEPHBIM ~ TUCHUIUIMHAM ¥ OCHOBHBIM  NPO(ECCHOHAIBHBIM
JUCHMIUTMHAM Tpo¢misa, B o0beMe, NPeayCMOTPEHHOM Y4eOHBIM IUIaHOM OakajlaBpuaTa, a
TaKKe ONBIT BOCHPUATHS M KOHCIIEKTHPOBAaHHMS HM3y4aeMOro Martepuaia. B cBs3u c 3TuMm
MaTepHall AUCHUILUIMHBI JOJDKEH OMUPATHCS HA MOJyYCHHbIE 3HAHUA U ObITh OPUEHTHPOBAH UX
pacmpeHne ¥ YIayOleHHEe B COOTBETCTBHM C  COBPEMEHHBIMH  TEOPETHYECKHUMHU
NpPEICTAaBICHUAMU M TEXHOJIOTUYECKUMHU HoBalusMu. OOyueHHe CTYIEHTOB MOXXET OBITh
OPraHM30BaHO KaK B BHJE TPAAWIUOHHBIX JICKIMHA M MPAKTHYECKUX 3aHATHH, TaK U HAYyYHOH
JTUCKYCCHHM, KOTOpasi TOMOTaeT NpUOOpPEeCTH HaBBIKM M YMEHHMS OOOCHOBBIBaTH KpPYT
paccMaTpuBaeMbIX BONPOCOB, (OpMYIHMpOBaTh TJIaBHBIC MOJOXKEHHS, ONpENeICHUS U
NPAaKTUYECKHE BBIBOABI M3 TEOPETHUECKUX MOJOXKEeHUN. Ha 3aHATHAX AODKHA MPOCIEKUBATHCS
B3aMOCBSI3b PACCMAaTPHUBAEMBIX BOIIPOCOB C PaHEe N3yYEHHBIM MaTEPHAIOM.

OcHoBHOW  3amauyeil  mpemojaBaTens, BEAyLNIEr0  3aHATUS [0  JUCHUIUIMHE
«buonozuueckue nanocmpykmypur», SBIsieTcsi GOPMHUPOBAHUE Y CTYACHTOB KOMIIETCHIUI B
00J1aCTH HAHOMATEPUAIOB M HAHOCTPYKTYP OHMOJIOTHUECKOTO MPOUCXOKICHHUS.

HeoOxomumo ynenuTh BHUMaHHE (POPMHUPOBAHUIO Yy CTYJICHTOB TUIYOOKHX |
CHUCTEMaTHYEeCKUX 3HaHUM B o0macT OMOXMMHHM, B TOM YHCJIE IO OCHOBHBIM KJlaccaM
OMONIOTHYECKUX MOJIEKYJ, UX CTPOCHHMI0O W (YHKIHUSAM; BBIPAOOTKE CHCTEMHOTO MOAXO0Ja K
NOHUMaHHIO (PYHKIIMOHUPOBAHUS OMOJIOTHYECKUX HAHOCTPYKTYP B ’KMBOM IPUPOIE HA IPUMEpPE
9HEPreTHYECKUX MPOLECCOB B KJIETKE, MPOIECCOB T€HEPHPOBAHMS, BOCIPHUATHS M Iepenadu
CHUTHAJIOB U MEXaHMYECKOTO JBWKEHHS;, (POPMHUPOBAHMIO CIOCOOHOCTH OPUEHTUPOBATHCS B
HAyYHOW JUTEpaType, TIOCBSMICHHOW MEJUIUHCKUM ¥ OHOJIOTHYECKHM TPHIOKECHUSIM
HAHOTEXHOJIOTUM M BECTH AMAJIOr M COTPYIHUYECTBO C MPEICTABUTEISIMH MEIUIIMHCKUX H
OMOJIOTHYECKUX HAYK.

[Ipu mnpoBeneHMM 3aHATHI MpemnofaBaTelb MOXET PEKOMEHJIOBATh CTYICHTaM
popalbOoTKy JOMOTHUTEIBHOM JTUTEPATYpPhI IT0 TEMATUKE 3aHITHUS, OPraHU3ys ee 00CyXIeHHe Ha
NPAaKTUYECKUX 3aHATHAX, (OPMHUpPYET Yy CTYAEHTOB HaBBIK K CaMOCTOSTENbHOW pabote ¢
Pa3sHOOOPA3HBIMH JTUTEPATYPHBIMH HCTOYHUKAMH.

Jlnst 6oee moMHOU M TIyOOKOH IMpopabOTKM MaTepHaja AUCLUILUIMHBL, B TOM YHCIE Ha
KOHKPETHBIX TPHMEpax, MPeIyCMOTPEHO NPOBEJCHHE MPAKTUYECKUX 3aHATHH Kak B Qopme
OpUMEpPOB, pazOMpaeMbIX TIpernojaBaTeleM Ha CEeMHHapax, Tak M B (opMe JOKJIAI0B
00ydJarommxcss MO BBIOPAHHBIM M3 CIUCKa TeMaM. [loIroToBKa [IOKJIAJOB HampaBlicHa Ha
NOBBIIEHUE MHTEpeca K H3yd4aeMOW JHCHUMIUIMHE, OHA CTHMYJIUPYET OO0yJaroummxcs K
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CaMOCTOSITEIbHOW TBOpPYECKOM paboTe Mo m3ydaemMoil Temartuke. [lpm mpoBeneHWM 3aHATHNA
npenoaaBaTeyib MOXET pCKOMCHAOBAThL CTYACHTAM JOIIOJIHUTCIIbHYIO JIUTCPATYpPY MO TEMATUKE
3aHaTUg. JKenaTenbHO CTUMYJNIHMpPOBATh CTYAEHTOB K  CaMOCTOSTENbHOM pabore ¢
JIMTCPATYPHBIMU UCTOYHUKAMU, 3a/iaBasi BOIIPOCHI U OPraHu3ys UX 06cy>1<;[eHHe B ayIUTOpHH.

11.2. lns npenogaBaresieii, NpyM peajJu3anuyu NPorpaMMsl 1o 04Ho# ¢opme, ¢
HCNO0JIb30BAHHEM 3JIEKTPOHHOI0 00pAa30BaHMs U AUCTAHIHMOHHBIX 00pa30BaTeIbHbBIX
TEXHOJI0T Uil

IIpu ucnosnb30BaHUM 3JIEKTPOHHOIO OOy4YeHMsI M JUCTAHIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTUH 3aHATHS TOJHOCTHIO WJIM YacCTUYHO IPOBOJAATCS B pexkume oHiaiiH. OO0bem
JUCUMIUIMHBL W paclpelielieHne Harpy3kd 1o Bujaam pabor coorBerctByer 1. 4.1.
Pacnpenenenne 6annoB coorBercTByeT 1.10.1 MO0 MOXKET OBITH M3MEHEHO B COOTBETCTBHH C
pemenueM kadenpsl, B ciaydae nepexona Ha D0 u JIOT B mpomecce oOydenms. Pernenue
Kadeapel 00 UCHOIB3yEMBIX TEXHOJOTHAX M CUCTEME OLIEHMBAHUS JTOCTH)KEHUH 00ydaromuxcs
IPUHUMAETCS C yU€TOM MHEHHUS BEAYILEro NpenogaBaress U JOBOJUTCS 10 00yUYaroHUXCsl.

Peanmzamuss D0 u JIOT mpenmonaraet WCIONb30BaHUE CIEAYIOMIUX BUIOB Y4eOHOI
NESITEeIbHOCTH: OHJIAH KOHCYJIbTAllMM, IPAKTUYECKHE 3aHATUSA, BUAEO-JEKIHH; PpPacChUIKa
y4eOHO-METOIMYECKUX MATEPUAIOB 1O AJIEKTPOHHOM MOYTE; TEKYLIHMH KOHTPOJIb B PEKUME
TECTUPOBAHUS U IPOBEPKH JOMAIIHUX 3a/laHU; CAaMOCTOsATENIbHAs paboTa U T.JI.

IIpu peanmsanuu PIIJ] B 3aBucuMocTH OT KOHKpeTHOH cutyauuu 20 u JOT moryr
OBITh IPUMEHEHBI B CJIEAYIOIIEM BUE:

. 00BbeM YacoB KOHTAaKTHOW paboThl O0OydalomMXCs C MpernojaBaTesieM He
COKpaIIaeTcsl U JIEKTPOHHBIE 00pa3oBaTenbHbIe pecypchl (DOP) meTonmuueckn obecrmeunBaroT
CaMOCTOSITENIbHYI0 paboTy oOydarommxcsi B 00beMe, MpeyCMOTPEHHOM paboyeil mporpaMmmon
naHHOM aucuuiuinHbl. [Ipu 3TOM B ciaydyae HEOOXOOUMOCTH 3aHATHSI MPOBOIATCS B PEKUME
OHJIaliH;

. cMenaHHbie GopMbI 00yUYEHUs, coUYeTarone B ce0e ayaTuTOpHbIC 3aHATHs (TIPH
BO3MOXKHOCTH IME€PEBO/Ia YaCTH KOHTAKTHBIX YacOB PabOThI 00YUAIOMIMXCS C MPENoAaBaTeiIeM B
3JICKTPOHHYIO HWH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely 0e3 MOTepHu COAEpX)aHUsA ydeOHOM
mucuuruiiel) 1 JOP (9acTe yueGHOrO Matepuana (Hampumep, JISKLIUH) MOXET ObITh 3aMEHEeHa

DOP).

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIOJIb3YEMbBIX
B OBPA30OBATEJIBHOM INPOLHECCE

Nudopmannonnyio HOJJIEPIKKY U3Y4CHUS JUCIUTIIAHBI OCYILIECTBIISIET
Nndpopmanmonno-oubnuoreunsiii uentp (MBL) PXTY wum. J.W. MenneneeBa, KOTOPBIHA
obecrieunBaeT OOYyYaIOMUXCA OCHOBHOM ydeOHOH, Y4eOHO-METOAMYECKOM W Hay4YHOH
JTUTEpPATypoil, HEOOXOIUMOU ISl OpraHu3anud 00pa30BATEIILHOTO MpOIEcca MO JAUCIUILTHHE.
O6mmit 06bem mHOToOTpacieBoro ¢ouga MBIl wa 01.01.2019 1 cocraBmser 1 708 372 3k3.
U3JaHUH.

®onn UBIL] pacnomaraer ydeOHOH, y4yeOHO-METOIWYECKOW W HAayYHO-TEXHUYECKOM
JTUTEpaTypoil B opMe MEUaTHBIX U AJIEKTPOHHBIX M3aHUMN, a TAKXKE BKIIOYAECT OQUIUATBHBIC,
CIIpaBOYHO-OMOMMOrpadueckue, CHerUuaTn3upPOBaHHBIE OTEYECTBEHHBIE M 3apyOCIKHBIC
nepuoandeckue W uHbopManmoHHele wu3naHus. UWBL[  obOecmeumBaer  gocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH()OPMALIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxnpiit oOyuatomuiicss o0ecrieueH CBOOOJHBIM JIOCTYIIOM W3 JIFOOOW TOYKH, B KOTOPOW
uMeeTcs JoCTynm K ceth MHTepHeT W K 3IeKTpoHHO-Oubiamoreunoit cucreme (DBC)
YHuBepcuTera, KOTOpas COACPKHT pPA3IMYHBIC UW3JIaHUS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUTIIIMHAM U C(OPMHPOBAHA MO COTVIACOBAHMIO C MPABOOOJIAATE s IMIA YICOHOW B yueOHO-
METONYECKOM JIUTEPATYPBI.
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Hns

JNES

ITOJIHOT'O n OIICPaTUBHOI'O

CIpaBOYHO-OMOMMOTpaduueckoro  u

uHpopMannoHHOro obcimyxuBanuss B MBIl peanuzoBaHa TeXHOIOTHS DJIEKTPOHHOM JOCTaBKH

JOKYMCHTOB.

DJIeKTPOHHBbIe HH(OPMAIIMOHHBIE PeCyPChl, HCIIOJIb3yeMble B Ipolecce 00y4eHus

Ne DNEeKTPOHHBIH
pecypc

PexBu3uThl fOoroBopa (Homep, nata
3aKJIIOUEHUS, CPOK JICUCTBUS),
ccplka Ha cailt ObC, cymma
JIOTOBOPA, KOJIMUYECTBO KIIIOUYEH

XapakTepucTuka OMOIMOTEYHOTO
¢donma, 10CTYN K KOTOPOMY
MPEIOCTABIISETCS T0TOBOPOM

OBbC «JIaupy»

9BC «JIAHb»

[TpunaIe)XHOCTD - CTOPOHHSS
PexBuzuTh 1orosopa - OO0
«3narenbcTBO «JIaHbY, TOTrOBOP
Ne29.01-3-2.0-827/2018

oT 26.09.2018 r.

CymmMma orosopa — 357 000-00

C «26» cents0ps 2018r. mo «25»
ceHTA0ps 2019r.

Ccoiika Ha cant ObC —
http://e.lanbook.com

KonuyecTBo knroveit - qoctyn aiis
Bcex mnonb3oBareiiet PXTY ¢
J000T0 KOMITBIOTEPA.

[TpuHaIeKHOCTD - CTOPOHHSS
PexBuzuTh norosopa - OO0
«3narenbcTBO «JIaHbY, TOTOBOP
Ne 33.03-P-2.0-1775/2-10

oT 26.09.2019r.

CymmMma noroBopa — 642 083-68

C «26» centsiops 2019r. mo «25»
ceHT0ps 2020r.

Ccouika Ha cant ObC —
http://e.lanbook.com

KonuyecTBo knroveit - qoctyr aiis
Bcex nosb3oBareiieir PXTY ¢
J000T0 KOMITBIOTEpA

DIeKTPOHHO-OMOIMOTEYHAS CUCTEMA
m3narensctBa "Jlanp" — pecype,
BKJTIOYAIOIINI B ce0s KaK JIEKTPOHHbIE
BEPCUM KHHI BEAYIINX U3JaTEIbCTB
y4eOHOW U HAYYHOH JINTEPATYPHI (B TOM
YHCJie YHUBEPCUTETCKUX U3AaTEIbCTB),
TaK U AJIEKTPOHHbIE BEPCUU
NEePUOANYECKUX U3AaHUHN TTO
pa3IMYHBIM 00JIACTSIM 3HAHUM.

OBbC «JIAHb» mnpenocrasiser
MOJIb30BATEIISIM MOOMIIBHOE
npuinoxkenue s i0S u Android, B
KOTOPBIX UHTEIPUPOBAHBI OeCIIIIaTHBIE
CEPBHCHI JUUISl HE3PAYUX CTYJEHTOB U
CHUHTE3aTOpP PEUH.

Koaneknmm: «Xumus» - uzn-sa HOT,
«Xumus» - u3a-sa Jlaboparopus
3HaHUH, «XuMusI» - u3a-sa «JIAHby,
«Xumusi»-KHUTY (Kazanckuit
HAIMOHAJBHBIN UCCIIE0BATEIbCKUI
TEXHOJIOTMYECKUI YHUBEPCUTET),
«Xumusny - uzn-sa PU3MATIINT,
«Mudopmarukay - n3n-sa "Jlanp",
Hammonansabiit OTKPBITHINA
Yuusepcurer"UHTYUT",
"NHx’eHepHO-TeXHUYECKUE HayKu'" U3/1-
Ba "Jlaup".

Komnexun: «Xumusay - u3a-sa HOT,
«Xumus» - u3a-sa Jlaboparopus
3HaHWUH, «XUMUD» - n3a-Ba «JIAHby,
«Xumusin-KHUTY (Kazanckuii
HallMOHAJIbHBIN HCCJIeI0BATEIbCKUN
TEXHOJIOTHUYECKUH YHUBEPCUTET),
«Xumusny - uzn-sa PU3MATIINT,
«Uupopmarukay - nuzn-sa «JIAHDb»,
Hammonansabiid OTKPHITHIA
Yuusepcurer« IHTYUT»,
HNmxeHnepHO-TeXHUYECKUE HAYKU'" W3-
Ba «JIAHb», «Teopernueckas
MexaHukay n3n-sa «JIAHby,
DKOHOMUKA U MEHEKMEHTY M3-Ba
JamxoB u K. A Taxxke oTaenbHbIC
W37aHUs B COOTBETCTBUU C JOTOBOpOM.
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Ne OnexTpoHHbI | PekBu3uTh JOoroBopa (HoMep, naTa XapakTepucTuka OMOIMOTEYHOTO
pecypc 3aKJIIOUEHUS, CPOK JICUCTBUS), ¢donma, 10CTYN K KOTOPOMY
ccplka Ha caidlt ObC, cymma MPEIOCTABIISETCS T0TOBOPOM
JIOTOBOPA, KOJIMYECTBO KIIIOUYEH
2. DNEKTPOHHO - [TpuHaIe)KHOCTD — COOCTBEHHAS

OoubnmoTeHas PXTY. DJIEKTPOHHBIC BEPCUH YIEOHBIX U
cucrema WBI] Ccoinka Ha cailt ObC — Hay4HbIX n37aHui aBTopoB PXTY 1o
PXTY um. http://lib.muctr.ru/ Bcem OOIT.
AN .Menneneesa | JlocTyn s MOJIb30BaTENEN
(na 6aze AUBC | PXTY c m060ro KOMIBIOTEPA.
«Upbucy)

9BbC «Hayuno-
AJIEKTPOHHAS
6ubimoreka
eLibrary.ru».

[TpuHaIe)KHOCTH — CTOPOHHSS
PexBuzuts! qorosopa — OO0
«PYH3b», norosop Ne 29.01-P-
2.0-1020/2018 oT 07.12.2018 .
CymmMma noroBopa - 934 693-00
C «01» staBaps 2019 r.

o «31» nexadps 2019 .

Ccouika Ha caiit — http://elibrary.ru
KonuuecTBo kimtoueit — qocTyn asis
nosib3oBareneid PXTY no ip-
aZpecaM HeOTpaHWYEH.

OJNEKTPOHHBIE BEPCUU MEPUOTUIECKUX
Y HETIEPUOINYECKUX U3JaHHUH 110
pa3IMYHBIM OTPACIISIM HAyKU

MznarenscTBO
Wiley

[TpuHaaneXKHOCTH CTOPOHHSIS.
HammonanbHas moammucka
(Muno6punayku+ ['TIHTB)
CyOnuIeH3MOHHBIN TOTOBOP

Ne Wiley/130 ot 10.10.2019 r.
C «01» saBaps 2019 r. 1o
«31» nexabps 2019 r.

Cchuika Ha calit —
http://onlinelibrary.wiley.com/
KonngecTBo kimtouel - JOCTyn IS
nosk3oBareneid PXTY mo ip-
ajzipecaM HEOTPaHUYECH.

Konnexuus xypHajaoB mo Bcem
00J1acTsM 3HAHUM, B TOM YHCJIE
W3BECTHBIE JKYPHAIIBI IO XUMUH,
MaTepuaIoBeICHUIO, B3PhIBUATHIM
BEIIECTBAM H JIp.

American
Chemical
Society

[Tpuna Ie)KHOCTE CTOPOHHSIS.
HanmonansHast momucka
(Muno6punayku+ I'TIHTB)
CyOnuIeH3UOHHBIN TOTOBOP

Ne ACS/130 o125.10.2019 .

C «01» uromsg 2019 1. 1 (o)
«31» nexabps 2019 .

CchlIKa Ha CalT —
http://www.acs.org/content/acs/en.h
tml

KonuuecTBo kimtoueit — qocTyn asis
nosib3oBateneid PXTY no ip-
aJpecaM HeOTpaHWYEH.

Konneknus »kypHanoB Mo XuMUu U
xuMudeckor texnonoruu Core +
n3narenscTBa American Chemical
Society

American
Institute of
Physics (AIP)

[TpuHaAIeXKHOCTh CTOPOHHSA.
HammonanbHas moamnmucka
(Muno6puayku+ ['TIHTB)
CyOnuIIeH3NOHHBIN TOTOBOP

Komnekuus KypHajaoB I10 TEXHUYECKUM
U €CTECTBEHHBIM HayKaM M34aTebCTBa
AMepuKaHCKOro HHCTUTYTA (pr3uKH
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DNEeKTPOHHBIH
pecypc

PekBu3uThl fOoroBopa (Homep, nata
3aKJIIOUEHUS, CPOK JICUCTBUS),
ccplka Ha caidlt ObC, cymma
JIOTOBOPA, KOJIMYECTBO KIIIOUYEH

XapakTepucTuka OMOIMOTEYHOTO
¢donma, 10CTYN K KOTOPOMY
MPEIOCTABIISETCS T0TOBOPOM

Ne AIP/130 ot 24.10.2019 1.

C «01» uromsg 2019 1.

o «31» nexadps 2019 T.

CchlIKa Ha CalT —
http://scitation.aip.org/
KonuuecTBo kimtoueit — qocTyn asis
nosib3oBateneid PXTY mo ip-
aJpecaM HeOTpaHWYEH.

(AIP)

Scopus

[Tpuna Ie:)XKHOCTE CTOPOHHSIS.
HammonanbHas moammucka
(Muno6puayku+ ['TIHTB)
CyOnuIIeH3NOHHBII TOTOBOP

Ne Scopus/130 ot 09.10.2019 .
C «01» uromsg 2019 1.

o «31» nexadps 2019 .
CchlIKa Ha CalT —
http://www.scopus.com.

KonuuecTBo kimtoueit — qocTyn asis
nosib3oBatreneid PXTY no ip-
aJpecaM HeOTpaHUYEH.

MynpTUANCUUIUTMHAPHAS
pedepaTuBHas U HAYKOMETPHUUECKas
0a3a JaHHBIX W3JATENHCTBA
ELSEVIER

Pecypcor
MEXITYHapOIHOMN
KOMITaHUH
Clarivate
Analytics

[TpuHaIEKHOCTH CTOPOHHSIS.
HammonanbHas moammucka
(Muno6punayku+ ['TIHTB)
CyOnunieH3uoHHBIM Joroop — Ne
WoS/130 ot 05.09.2019 1.

C «01» sBaps 2019 r.

o «31» nexadps 2019 .

Cchlnka Ha calT —
http://apps.weboftknowledge.com/
WOS_GeneralSearch_input.do?pro
duct=WOS&search_mode=General
Search&SID=R11j2TUYmdd7bUat
OlJ&preferencesSaved=
KonuuecTBo kimtoueit — qocTyn asis
nosib3oBateneid PXTY no ip-
aJpecaM HeOTpaHWYEH.

OTKpBIT IOCTYTI K pecypcam:

WEB of SCIENCE - pedepatuBHas u
HayKoMeTpHueckas 0a3a TaHHbIX.
MEDLINE — pedepatuBHas 6a3a
JIAHHBIX 110 MEJHUIIMHE.

Royal Society of
Chemistry
(Koponesckoe
XHMHYECKOEe
00111eCTBO

[Tpuna Ie)KHOCTE CTOPOHHSIS.
HanuonannHas noAmmncka
(Muno6puayku+ ['TIHTB)
CyOnurieH3nOHHBIN oroBop  No
RSC/130 ot 08.10.2019 .

C «01» staBaps 2019 r.

o «31» nexadps 2019 T.

CcblIKa Ha CalT —
http://pubs.rsc.org/

KonuuecTBo kitoueil - 1octyn
Jutst monk3oBareneit PXTY 1o ip-
aZpecaM HeOTpaHWYEH.

Komnexuua Bxmatouaer 44 xypHana.
Temaruka: Oopra"nuyeckas,
aHAIMTHYECKas, (QU3NIECKass XUMUS,
OMOXHUMHS, SJICKTPOXUMHUS, XUMUICCKIEC
TEXHOJIOTHH.
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Ne OnexTpoHHbI | PekBu3uTh JOoroBopa (HoMep, naTa XapakTepucTuka OMOIMOTEYHOTO
pecypc 3aKJIIOUEHUS, CPOK JICUCTBUS), ¢donma, 10CTYN K KOTOPOMY
ccplka Ha caidlt ObC, cymma MPEIOCTABIISETCS T0TOBOPOM
JIOTOBOPA, KOJIMYECTBO KIIIOUYEH
10. DNEeKTPOHHBIC [TpuHaIeXHOCTH — CTOPOHHSS - [TomHOTEKCTOBAS KOJIJIEKIINS
pecypcsl HanmonanpHast moamucka AJIEKTPOHHBIX KYPHAJIOB Springer mo
HA37aTENbCTBA (Muno6paayku+PDODN) pa3IMYHBIM OTPACIIAM 3HAHHI.
SpringerNature Nudopmanmonnoe mucbMo PODU | - [TonHOTEKCTOBBIE 85 KypHATIOB
Ne 809 o1 24.06.2019 1. Nature Publishing Group
C «01» saBaps 2019 r. - Konnexuus HaydHbIX
no «31» nexabps 2019 r. IIPOTOKOJIOB II0 PA3IUYHBIM OTPACIIAM
Ccplnka Ha calT 3HaHu# Springer Protocols
http://link.springer.com/ - Konnexius HayuyHbIX
KonuuecTBo kitouelt - 1ocTym i | MaTepuasoB B 001acTu GU3NIECKUX
none3oBateneid PXTY mo ip- HayK ¥ MHXKUHUPUHTA Springer
ajipecam HeOTpaHUYCH. Materials (The Landolt-Bornstein
Database)
- [TomHBIN AOCTYIT K CTATHYECKUM
U TMHAMWYECKHM CIPAaBOYHBIM
M3IaHUSIM 110 JTI000H TeMe
- PedepaTuBnas 6aza qaHHBIX 11O
YUCTOW U MPUKIATHOW MaTEMATHUKE
zbMATH
- Nano Database
11. baza manubIX [TpuHaIE)KHOCTH CTOPOHHSIS. SciFinder — TIOMCKOBBIII  CepBHC,
SciFinder HanmonansHas noammcka 00eCIIeYnBaIOIIHAI MHOT'0aCIIEKTHBIN
KOMITAaHUH (Muno6punayku+ ['TIHTB) TTOMCK KaK oubnmorpadudecKoit
Chemical CyOmurieH3noHHbIi qoroBop  Ne | mHbOpManuu, Tak M WHPOPMAIUU IO
Abstracts Service | CAS/130 o1 23.10.2019 1. XUMHUYECKUM PEaKLUsM, CTPYKTYPHBIM
C «01» staBaps 2019 . coevHEHUSIM U mareHTam. OcHoOBHas
o «31» nexabps 2019 r. TeMaTuka  OOMIMPHOTO  MOUCKOBOT'O
Ccbhuika Ha cailt — MaccuBa — XHUMHS, a TaKxkKe Pl
https://scifinder.cas.org CMEXHBIX JHUCIWIUIMH, TaKuX Kak
KonndecTBo kimouel — 10CTyn Ui | MaTepualioBe/icHHe,  OMOXUMHS |
nose3oBateneid PXTY mo ip- OnomeuIHa, (dapmakomorus,
azipecaM | MepCcoOHAIBHOM XMUMUYecKass  TeXHOJorus,  (u3mka,
perucTparmy. T€0JIOTHS, METAJUTYPTHS U IPYTHE.
12 U3 naTenscTtBO [IpuHaAIeXKHOCTh CTOPOHHSA. «Freedom Collection» —
Elsevier na HanmonansHas noanucka MOJIHOTEKCTOBAs KOJJICKIUS
mwiatdopme (MunoOpnayku+ PODHN) 3JIEKTPOHHBIX JKYPHAJIOB U3/1aTEIbCTBA
ScienceDirect Nndpopmanmonnoe nmucbmo PODU | Elsevier no pa3nudHbIM OTpacisim

Ne mcx.- 1294
ot 09 10 2019 .
C «01» staBaps 2019 r.

o «31» nexadps 2019 T.
CchlIKa Ha CalT —
https://www.sciencedirect.com
KonuuecTBo kimtoueit — qoctyn asis
nosib3oBateneid PXTY no ip-
azpecam.

3HaHWH, BKIIFouaronias He medee 2000
HAaUMEHOBAHUH 3JIEKTPOHHBIX
KYpHAJIOB.

«Freedom Collection eBook collection»
— conepxut 6omee 5 000 xuHur MO 24
pPa3IMYHBIM  TMPEJAMETHBIM  O00JIACTAM
€CTECTBEHHEIX, TEXHUYECKHUX u
MEIUIIMHCKUX HaYK.

Hoctyn k apxuBam 2014-2018rr.
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DNEeKTPOHHBIH
pecypc

PekBu3uThl fOoroBopa (Homep, nata
3aKJIIOUEHUS, CPOK JICUCTBUS),
ccplka Ha caidlt ObC, cymma
JIOTOBOPA, KOJIMYECTBO KIIIOUYEH

XapakTepucTuka OMOIMOTEYHOTO
¢donma, 10CTYN K KOTOPOMY
MPEIOCTABIISETCS T0TOBOPOM

13

OBbC «JIaupy»

[TpuHAIEKHOCTD - CTOPOHHSISI
PexBuzuTh norosopa - OO0
«3narenbcTBO «JIaHbY, TOTOBOP
Ne29.01-3-2.0-1299/2018

ot 06.03.2019 1.

C «06» mapta 2019r.

o «25» centsiops 2019r.
Ccouika Ha cait ObC —
http://e.lanbook.com

CymmMma noroBopa — 73 247-39
KonmaecTBo kimoueit - 1ocTyrn uis
Bcex nonb3oBareiieil PXTY ¢
T000T0 KOMITBIOTEPA.

Komnekuus KHUI 10 €CTECTBEHHO-
Hay4yHbIM M TEXHUYECKUM OTPACIAM
HayKaMm.

14

ABC «IOPAUT»

[TpuHaIe)KHOCTE - CTOPOHHSS
PexBuzuts! qoroopa — OO0
«ONEeKTPOHHOE U3/IATEIHCTBO
FOPAWIT», Jlorosop Ne Ne29.01-3-
2.0-1168/2018

or 11.01.2019 .

C «11» suBaps 2019 r. mo «»10»
staBaps 2020 r.

Ccouika Ha caiit OBC -
https://biblio-online.ru/

CymmMma morosopa — 220 000-00
pyo.

KonuyecTBo knroveit - qoctyr aJis
Bcex nomap3oBareneid PXTY ¢
T000T0 KOMITBIOTEPA.

OnekTpoHHass OMOIMOTEKa BKIIOYACT
6onee 5000 HamMeHOBaHUI y4EOHUKOB
¥ y4eOHBIX TIOCOOMH TI0 BCEM OTpPACIISAM
3HAHUU U1 BCEX  YpPOBHEH
mpohecCHOHaTBPHOTO 00pa3oBaHUs OT
BEYIINX HAYYHBIX IIKOJ c
coOmoeHrneM  TpeOOBaHMH  HOBBIX
®I'OCos.

BecrutatHble apXMBHBIE KOJUIEKIIUH, TPUOOpeTeHHbIe MUHOOPHAYKH IS BY30B.
Apxus UsnareascrBa American Association for the Advancement of Science.llaker «Science

Classic» 1880-1996

Apxus UsnareascrBa Annual Reviews. [Taker «Full Collection» 1932-2005

Apxus uznarenscrsa Macturyra dusuku (Benukodpuranus). [laker «Historical Archive 1874-

1999y ¢ mepBOro BEIDYCKAa KaXKI0ro sKypHasia o 1999, 1874-1999

Apxus uznarenscrsa Nature Publishing Group. [Taker «Nature) ¢ 11epBOro BbIIIYCKA IEPBOTO

HoMepa o 2010, 1869-2010

Apxus m3narenscrsa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BEIIYCKa
Ka)J10T0 >kypHaya 1mo 1995, 1849-1995

Apxus m3narenncrBa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepBoro Belmycka
Kak10r0 kypHasia 1o 1998, 1890-1998

Apxus m3narenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BEIIYCKa
Ka)J10T0 sKypHaya 1mo 1996, 1798-1997

Apxus m3narenscrsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBOro BBITYCKa Ka)KJ10ro skypHaia mo 2011, 1827-2011

Apxus xxypaanoB Koponesckoro xumraeckoro oomectsa(RSC). 1841-2007

ApXUB KOIIEKIIUH XKYPHAIOB AMEPHUKAHCKOro reodusnyeckoro corsa (AGU),
peaocTaBiasgeMblii n3narenbcTBoM Wiley Subscription Services, Inc. 1896-1996
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becnnamnule ogpuyuanvuvie omxpoimoie pecypcovt Mnmepnem:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunser 6onee 10000 HaydIHBIX KYPHAJIOB MO Pa3JIMYHBIM OTPACIIsIM 3HAHUH (OKOJIO
2 MWITMOHOB cTaTeil) u3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e paszmenieno 6osee 3000 KHUT 1O PAa3TUYHBIM OTPACISIM 3HAHUH, MIPEJOCTaBIEHHBIX 122
HAyYHBIMU W3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannpix Britouaer Oosiee 300 pelieH3upyeMbIX KYPHAIOB IO OMOMEAUITMHE, MEIUIIMHE U
€CTEeCTBEHHBIM HayKaM. Bce craThu, pa3melieHHbIe B 0a3e, HaXOAATCS B CBOOOHOM JIOCTYIIE.

4. DneKTpoHHBIN pecype arXiv https://arxiv.org/

Kpymaeiimum O6ecriaTHBIA apXUB AJIEKTPOHHBIX HAYYHBIX MYOJIMKAIWH MO paszaenam (U3HKH,
MaTeMaTUKH, WHPOPMATHKH, MEXaHUKH, acTpOHOMHH U Ouonoruu. Mmeercss moapoOHBII
TEMAaTUYECKHI KaTaJIOT ¥ BO3MOKHOCTb IIOMCKA CTATEH 110 MHOKECTBY KPHUTEPHEB.

5. Konnexnus xxypramoB MDPI AG  http://www.mdpi.com/

MHoroaucUMIUIMHAPHBIA  [TM(POBON HM3AATENbCKUM pecypc, sBisercs mmiaatGopMoi ams
peleH3uPYEMBbIX HAyYHBIX XKYpHAJOB OTKphITOro goctyna, m3maronuxcs MDPI AG (bazens,
HIBeitniapust). M3narensctBo BhimyckaeT 0osee 120 pazHooOpa3HBIX 3JIEKTPOHHBIX JKYpPHAJIOB,
HAXOJSIIUXCS B OTKPBITOM JIOCTYIIE.

6. W3narenscTBO ¢ OTKpbITHIM JoctynoM InTech http://www.intechopen.com/

[lepBoe u kpymnHeliliee B MUpPE U3AATEIbCTBO, MMYOJUKYIOIIEE KHUTU B OTKPBITOM JOCTYIIE,
okojo 2500 HaywHbIX u3naHuid. OCHOBHAs TeMaTW4ecKas HAINpPaBICHHOCTb - (DU3MUYECKUE H
TEXHUUYECKHUE HAyKH, TEXHOJOTUHN, METUIIUHCKIE HAYKH, HAYKHU O KU3HU.

7. baza nanubpix xumuueckux coeauaennid ChemSpider http://www.chemspider.com/
ChemSpider — sTo GecriaTHas XxuMu4deckas 0a3a JaHHBIX, IPEIOCTABIAIONMIAs OBICTPBIA JOCTYII
K Oonee uem 28 MHUIMOHaM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOH HMH(opmanuu. Pecypc
npuHaIekuT KoponeBckomy xummueckomy obmectBy BemukoOpuranun (Royal Society of
Chemistry).

8. Komnnexnust sxypaamoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosutekuus >KypHaJIOB, B KOTOPBIX ITYOJUKYIOTCS OTYETHI O HOBBIX MCCIIEOBAHUSIX
B 00JIaCTH €CTECTBEHHBIX HayK U MEAMIUHBI. Bee )KypHalbl pa3MeleHbl B CBOOOIHOM J0CTYIIe
(Open Access), Bce cTaTbH MPOXOAST CTPOTO€ HAyYHOE PEIICH3UPOBAHUE.

9. US Patent and Trademark Office (USPTO) http:// www.uspto.gov/

BenomctBo no marenram u ToBapHbIM 3Hakam CIIIA — USPTO — mpenocraBnsieT cBOOOHBIN
JIOCTYII K aMepUKAHCKHUM TIaTeHTaM, OIyOJMKOBaHHBIM ¢ 1976 T. 110 HacTosIIIee BpeMs.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TatenTsl (1100 TaTeHTHBIC 3assBKH) Oosiee SO HAIIMOHATBHBIX M HECKOJIBKUX MEKIyHAPOIHBIX
MaTeHTHBIX 0IOpO, B TOM umclie ocaHbie TekeThl mateHToB CILIA, Poccun, ®panmum, Anonun u
Ap.

11. denepanbHbIit UHCTUTYT IIPOMBILICHHOU COOCTBEHHOCTH (®UIIC)
http:// www1.fips.ru/wps/wem/connect/content_ru/ru

Hngpopmayuonnsie pecypcor ®UIIC c60600H020 docmyna:
-OnexktpoHHble Oromuterenn. M3o00perenus. [Tonesnsie Mmoaemnu.
-OTKpBITBIE PEeCTPhl POCCUUCKUX M300pETEHUH U 3asIBOK HA U300PETCHMUS.
-Pedepatsl poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.
-ITonHbIe TEKCTHI POCCUNUCKUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHEro opUIHaIbHOTO
OroJIIeTeHsl.
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13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B cooTBeTcTBMM ¢ y4eOHBIM IUTAHOM 3aHITHA MO0 IUCHHIUINHE «buonocuueckue
HAHOCMPYKmMypbl» TIPOBOAITCS B (hOpMe JEKIUN, TPAKTUUYCCKUX 3aHITHA U CAMOCTOSTEIHHOM
paboThl 00YyJarOMIErocs.

13.1. OOopynoBaHue, He00OX0AUMOE B 00pa30BaTeJIbHOM IpoLecce:

VYueOHass ayauTopusi, OOOpYIOBaHHas JIIEKTPOHHBIMH CpPEACTBAMHU JICMOHCTPAIAU
(KOMITBEOTEP CO CPEICTBAMHU 3BYKOBOCIIPOU3BEICHUS, IIPOCKTOP, IKPaH) M YIeOHOM MEOEIbIO.
bubnuoTeka, umeromas paboune MecTa, OCHAIIEHHBIE KOMIBIOTEpAMU C JOCTYIOM K Oa3zam

JIAHHBIX U BBIXOJIOM B MIHTEpHET.

13.2. Y4eOHO-HArJAAHBbIEC TOCOOHS:
NnmrocTpanuu K pazaenaM Kypea.

13.3. KomnbroTtepbl, HHPOPMAIIHOHHO-TEJIEKOMMYHHKALMOHHbIE CETH, allllapaTHO-
NPOrpaMMHBbIe M Ay IHOBHU3YyaJlbHbIe CPEACTBA:

[IepcoHanbHbIe KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBateasiMmu CD u DVD,
IOPUHTEpAaMH U TPOTPAMMHBIMH CpPEICTBAMH; IPOEKTOPbI M SKpaHbl; LU(POBBIE KaMephl;
KONUPOBaJIbHBIE alllapaThl; JOKAJIbHAs CETh C BBIXOJ0M B VIHTEpHET.

13.4. IleuaTHble U IJIEKTPOHHBbIE 00pa3oBaTe/IbHbIEe U HH(POPMALMOHHBIE PECYPCHI:

NHpopMalMOHHO-METOUYECKHE MaTepuaibl: y4deOHble IMOCOOMS 1O JUCLMILIMHE;
pa3gaToYHBIA MaTepual K paszienaM JEKIHOHHOTO Kypca.

DNeKTpOHHBIE  00pa3oOBaTENbHBIE PECYpChl:  yuyeOHO-METOAMYECKHe  pa3paboTKH,
pa3MelIeHHbIe Ha caiiTe kKadeapsl HaHOMaTepuanoB W HaHoTexHosioruu (http://nano.muctr.ru
nata obpamenus 15.11.2019), B Tom uucie Tembl JOKJIAIOB MO IUCHUIUTHHE «buonornueckue
HAHOCTPYKTYPBI».

13.5. Ilepe4yeHb JULEH3HOHHOTO MPOrPAMMHOI0 O0ecreYeHus :

CpoK OKOHYAHHUS
HaumenoBanue PexBu3uTHI KonnuecTtso N
Nen/n MPOTPaMMHOTO IPOAYKTa | JOrOBOpa IMOCTABKU TULEH3UI AACHCTBHA
JIMLIEH3UH
1 Microsoft Office Standard | I'ocynapcTBeHHBIH Microsoft Open | Beccpounas
2007. koHTpakT Ne 143-| License. Homep
OducHbBIN TaKeT 1643A/20100t JIUIICH3UH
14.12.10, Axt Ne 42931328
Tr048787,
HaKJaxHas Ne
Tr048787 oT
20.12.10
2 Micosoft Office Standard T'ocynapcTBeHHBIM Microsoft Open | Beccpounas
2010. OducHbIi AKET. koHTpakT Ne 143-| License. Homep
1642A/20100T JULEH3UN
14.12.10, Axt Ne 47837477.
Tr048787,
HaKJaaHas Ne
Tr048787 oT
20.12.10.
3 Antumnaruar-BY3. 10 Kontpakt Ne 40- 6000 mpoBepok o 14.06.2020
JUTSI TIPOBEPKH 455/2019 ot
3aMMCTBOBaHUs 14.06.2019
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14. TPEBOBAHUA K OHEHKE KAYECTBA OCBOEHUA ITPOI'PAMM

HaunumenoBanue
pa3aesioB

OcHOBHBIE TOKA3aTeJIH OLEHKH

DopMbI U METOABI
KOHTPOJISl M OLI€HKH

Pa3zpen 1. OcHOBEI
OHMOXHMMUHU,
LIUTOJOTUU U
BUPYCOJIOTUH

3naem:

- CTpOoe€HHE, CBOWCTBa U OHOJIOTHYECKHE
(YHKIIMM OCHOBHBIX KJIaCCOB OMOMOJICKYJT;

- cTpoeHue © paboTy HamboIee BaKHBIX
OHMOJIOTrMYECKUX HAaHOCTPYKTYD;

Ymeem:

- CaMOCTOSITEIbHO  OPHEHTHUPOBATHCS B
TUTEepaType, IMOCBAIMICHHOW MEIUIIMHCKUM H
OMOJIOTrMYEeCKUM MPUIIOKEHUSM
HAaHOTEXHOJIOTHH;

- BEeCTM Juajor u
MPEICTABUTEISIMH
OMOJIOTHYECKUX HAYK;
Braoeem:

- HaBbIKaMU aHaJIM3a Hay4YHO-TEXHUYECKOU
JTUTEpaTypel B OOJACTU CTPOCHHSI, CBOICTB,
GyHKIIMA ¥ BO3MOXKHOTO  IPUMEHEHUs
HAHOCTPYKTYD OHMOJIOTUYECKOTO
MIPOUCXOXKICHHUS;

- CHOCOOHOCTBIO WCIIOJNB30BaTh Ha IPAKTUKE
3HaHUA O CTPOCHUU M (YHKIIMOHUPOBAHUU
OMOJIOTUYECKNX HAHOCTPYKTYpP, B TOM YHCIIE
pH pa3paboTKe HOBBIX HAHOMATEPUATIOB.

COTPYIHUYECTBO C
MEAUITTHCKUX u

O1eHKa 3a JOKJIAIbI.
Onenka 3a nepByro
KOHTPOJIBHYIO paboTy
O1eHKa Ha 3a4eTe.

Pazpen 2.
OCHOBHBIE KJIACCHI
OHOJIOrHYECKUX
MOJIEKYIT

3naem:

- CTpOoeHHE, CBOWCTBa U OHOJIOTHYECKHE
(YHKIIMH OCHOBHBIX KJIaCCOB OMOMOJICKYIT;

- cTpoeHue © paboTy Hambolee BaKHBIX
OHMOJIOTrMYECKUX HAaHOCTPYKTYD;

Ymeem:

- CaMOCTOSITEIbHO  OPHEHTHUPOBATHCS B
TUTEepaType, TMOCBAIMICHHOW MEIUIIMHCKUM H

OMOJIOTUYECKUM TIPUIIOKCHUSIM
HAHOTEXHOJIOTHUH;

- BECTH JHAIOT W COTPYIHUYECTBO C
MPEICTABUTEISIMH MEIUITMHCKUX u
OMOJIOTHYECKUX HAYK;

Braoeem:

- HaBBIKAMHU AaHAJIN3a HAayYHO-TEXHUYECKOU
JIUTEpaTypel B 00JACTH CTPOEHUS, CBOWCTB,

GyHKIM ¥ BO3MOXKHOTO  ITPUMEHEHHS
HAaHOCTPYKTYP OMOJIOTUYECKOTO
IPOHUCXOXKICHUS;

- CIIOCOOHOCTBIO HCIOJB30BAaTh HA MPAKTUKE
3HaHHUA O CTPOCHUU U (YHKIIMOHUPOBAHUU
OMOJIOTUYECKUX HAHOCTPYKTYp, B TOM YHCIIE
pU pa3paboTKE HOBBIX HAHOMATEPHAJIOB.

O1neHKa 3a JOKJIAIbI.
Onenka 3a BTOpyro
KOHTPOJIbBHYIO paboTy
OueHka Ha 3ayere.
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HaumeHoBaHHe
DopMbI U METOABI

pa3aesioB OcHoOBHBIE TOKA3aTeJIH OLEHKH

KOHTPOJISl M OLI€HKH
Paznea 3. 3naem: O1eHKa 3a JOKJIAIbI.
MonexynspHble - MOJEKYJIIpHbIE MEXaHU3Mbl BoOCHpUATHSA, | OLEHKA 32 TPETHIO
MEXAaHU3MbI nepeAayd W mpuemMa HHPOPMAlMH B KHUBBIX | KOHTPOJILHYIO PaboTy
(G YHKITMOHUPOBAHUS CHCTEMAX; O1eHKa Ha 3a4eTe.
OHOJIOTHYECKHUX - MOJICKYJSIpHBIE MEXaHU3MBl TOJYYCHHUS U
HAHOCTPYKTYP XpaHEHUs YHEPTUH B )KUBBIX CUCTEMAX;

- MOJICKYJIAPHBIC MCXaHU3Mbl MEXaHUYCCKOI'O
JABMOKCHUA B XKHUBBIX CUCTCMAX,

Ymeem:

- BUJICTH IIEPCIEKTUBBI BO3MOYKHBIX
OMOJIOTNYECKHUX, MEIULIMHCKUX U
JKOJIOTUYECKUX IPUIIOKEHU N
HAaHOTEXHOJIOTUU;

- CaMOCTOSITEJIbHO  OPUEHTUPOBATHCA B
JIUTepaType, MOCBSAIMICHHOW MEIWIIMHCKUM H

OMONOTHYECKUM TPUIIOKCHUSM
HAHOTEXHOJIOTHH;

- BECTM JHAIOr W COTPYAHHUYECTBO C
NPEACTaBUTEIISAMH METUIIMHCKIX "
OMOJIOTHYECKHUX HAYK;

Bnaoeem:

- HaBbIKAMU AaHaJM3a HAay4YHO-TEXHUYECKOMU
JUTEepaTypel B O0JAacCTH CTPOEHHsSI, CBOICTB,
¢GyHKIMH W BO3MOXHOTO  IPUMEHEHHUS
HaHOCTPYKTYp OHOJIOTUYECKOTO
IIPOUCXOXKICHHUS;

- CIOCOOHOCTBIO HCIIOJIb30BaTh Ha IMPAKTUKE
3HaHUS O CTPOEHUH M (PYHKIMOHHUPOBAHUH
OMOJIOTMYECKUX HAHOCTPYKTYp, B TOM YHCIIE
pU pa3paboTKE HOBBIX HAHOMATEPHAJIOB.

15. OCOBEHHOCTH OPTAHU3AIINU OBPA3OBATEJIBHOI'O ITPOIECCA I
HNHBAJINIOB U JINI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyyeHre WHBANUAOB W JHIl C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU  3JIOPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsinkoM opraHu3anuy M OCYIIECTBICHUS 0O0pa30BaTENbHON AESITENBHOCTH IIO
o0Opa3oBaTeNbHBIM MpOrpaMMaM — MporpaMmaM OakanaBpuaTa, MpOrpaMMaM CIICIHATUTETa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— Ilonoxenuem o Ilopsake opraHuzanuu M OCYLIECTBICHHMS 00pa3oBaTeIbHON
JEeSTENIbHOCTH 10 00pa30BaTeIbHBIM MporpaMmaM — IporpamMmmam OakajiaBpuara, MporpaMMam
CreluaauTeTa, MporpaMmMaM Maructparypel B PoccHiicKOM  XMMHUKO-TEXHOJIOTHYECKOM
yauBepcutere umeHu JI.M1. MenneneeBa (yTB. pemieHHEM YYEHOTO COBETa YHHUBEPCHTETA OT
28.06.2017, nmpotokon Ne 9);

— MeronnyeckuMu peKOMEHAALUSIMH IO OpraHU3aluy 00pa3oBaTENbHOIO Mpoliecca
Uit OOy4YeHHs WHBAIUAOB W JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS B
0o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa30BaHHA, B TOM 4YHCJIE OCHALIEHHOCTHU

o0pa3oBaTenpHOro npolecca (yTBep:KIeHbI 3amecTuteneM MuHucTpa oopa3zoBanus U Hayku PD
A.A. KitumoBbeiM 0T 08.04.2014 Ne AK-44/058H).
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®enepanun
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1. HEJIM M1 3AJJAYM JUCHMUTIINHBI

[IporpaMmma  coctaBieHa B  COOTBeTCTBHM ¢  TpeOoBanusimu  DenepaabHOro
rOCy/IapCTBEHHOTO0 00pa3oBaTeNbHOTO CTaHAapTa Bbicmiero obOpaszoBanus (OI'OC BO)
OakanmaBpuaTta 1Mo HampapieHuio moarotoBku 22.03.01 «MartepuasioBeeHe U TEXHOJOTHU
MaTepuaaoB» npoduns noaroroBku «MaTepuanoBegeHHe W TEXHOJOTHH HAHOMATEPHAJIOB
U HAHOCHCTEM», PEKOMEHJALUSIMU METOIWYECKOM KOMHUCCHU M HAKOIUJICHHBIM OIBITOM
IpenoiaBaHusl IUCIUILTHH npoduis kadeapoir HaHoMaTepuaioB U HaHoTexHoJoruu PXTY um.
H.N.MenneneeBa. [Iporpamma paccuntana Ha U3y4yeHHE NUCHUILIMHBI B TeUeHUE 1 cemectpa.

JlucumiimHa OTHOCHUTCS K BapHAaTUBHOW YacTH OOSI3aTENbHBIX TUCIHUIUIMH y4eOHOTO
miaHa, k 6soky (b1.B.02). [IporpaMMa qucHUIIIMHBI MPEIONIAraeT, 4TO 00yJaroImmecs: UMEIOT
0a30BYI0 MOATOTOBKY IO MPOTPAMMe CPETHEH IIKOJIBI.

Henp aAucHMMIMHBI: T[pUOOpPETEHHE CTyJEHTaMU 3HaHUM B o0NacTh HayK o
HAaHOMAaTepHalaX W HAHOTEXHOJIOTHH, Hauboyiee SIPKUX JOCTH)KEHHH B O3ToM oOnactw,
CTUMYJIMpPOBaHUE UHTEpeca K OyayIiei crennaibHOCTH.

3agauyu AUCHMUILIMHBIL:

dbopmupoBaHnne 'y oOOydJaronmuxcsi 3HaHUH B  OOJACTH  HAHOTEXHOJIOTHH U
HAHOMAaTEPHAJIOB;

3HAKOMCTBO OOydYarommMxcsi ¢ Haubonee 3HAYMMBIMU JIOCTHXKEHUSMHU B 00JacTH
HAHOTEXHOJIOTUH M HAYKH O HaHOMAaTepHhalax;

CTUMYJIMPOBaHUE Y 00yUaroluXxcsi HHTepeca K OyayIiel CreaabHOCTH.

JucuunnuHa «Beedenue 6 cneyuanvHocmsyy npenonaerca B 1 cemectpe. KoHTposb
yCIIEBAa€MOCTH CTYACHTOB BEJETCS 10 MPUHATON B YHUBEPCUTETE PEUTHHIOBOM CHCTEME.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA JUCIIUITJIMHbI

N3yuenne nucuuninnsl «Beedenue ¢ cneyuanvnocme) npyu NOAroTOBKE OaKaIaBpoB 10
HanpasieHuto noaroroBku 22.03.01 «MartepuanoBeaeHHe M TEXHOJIOTMH MAaTepHATIOB)»
npo¢uib NOAroToBKU «MaTepHuajioBeeHHe U TEXHOJOTHH HAHOMATEPHAJIOB H HAHOCHCTEM)
HaIpaBJIeHO HAa (OPMHUPOBAHUE CIIETYIOIUX KOMIETECHIIHI:



Hpmbeccnona.nbnble KOMIICETCHIHUH BBINYCKHUKOB U HHAUKATOPbI HX JOCTUKCHU A

3agaua O0bexkT nin 00J1acTH Kon u HammeHoBaHue Kon u HanmmeHnoBanue OcHoBanne (MpogeccHoOHATbHBIN
npodeccuoHaIbLHOM 3HAHUSA npogdeccuoHAIbLHOM HHIMKATOpAa CTAHJIAPT, AaHAJIM3 ONbITA)
AesITeJIbHOCTH KOMIIeTeHIIU T AOCTHKEHU S O06001éHHBIE TPYAOBbIe PYHKIIUN
npodeccuoHaIbLHOM
KOMIIETeHIH U
Tun 3aga4y npogeccuoHAIBLHOM 1eATEILHOCTH: HAYYHO-UCCIeA0BATEIbCKUM

- cOop ¥ aHaiU3 | - OCHOBHEIE tunsl | [IK-1 Cnocoben IIK-1.1. 3naer ocHoBHble | [IpodeccronanbHblil cTaHAAPT
JIAHHBIX 0 | HAaHOMAaTEPHUAIOB U | UCIIOJIB30BaTh HA THUIIBI METAJUIMYECKHUX, 26.006 «Crienuanuct mo pa3padboTke
CYIIECTBYIOIIMUX THIAX | HAHOCUCTEM IPaKTUKE 3HaHUS 00 HEMETATTNYECKUX U HAHOCTPYKTYPUPOBAHHBIX
u Mapkax | HEOpraHM4eCKOn OCHOBHBIX TUIIAX KOMITO3UIIMOHHBIX KOMITO3UIIMOHHBIX MaTEPUATIOBY,
HaHOMaTEPHAJIOB u | (MeTamnyeckux U | METAJUTMYECKUX, MaTEepUajIoB Pa3IM4YHOIO | YTBEP)KJIEHHBIN MPUKa30M
HAHOCHCTEM, MX | HEMETaJUIMYECKUX ) U | HEMETAJUTMYECKUX U Ha3HA4YeHMUs, O BIUSHUU MuHnucTepcTBa Tpy/la U COIUATBHOM
CTPYKTYpE M CBOMCTBaxX | OPraHMYECKOM KOMITO3UI[HOHHBIX (baszoBoro u 3amuThl Poccniickon @enepanuu ot
IPUMEHUTEBHO K | (MOTUMEpHBIX, MaTepHalioB pa3IuyHOro | cTpyKTypHOro coctosiuust | 08.09.2015 Ne 604H.
PELIEHUIO VIJIEPOAHBIX)  MPUPOJBL, | HA3HAYEHUS, O BIMSIHUM | Ha CBOMCTBa MarepuanoB | A: JlaDopaTopHo-aHaIUTHUECKOE
[IOCTaBJIEHHBIX 3a7a4 C | TBEPABIE, Kuakue, | GazoBOro u COIIPOBOKJCHHUE Pa3pabOTKU
UCIIONB30BaHUEM  0a3 | reraeoOpasHble, ctpykrypHoro cocrosausa | IIK-1.3. Biageer HaHOCTPYKTYPUPOBAHHBIX
JAHHBIX U | a3p030JibHBIE,  BKJIIOYas | HA CBOMCTBA MaTEpPHAJIOB | METOJAaMU MTOUCKA U KOMITO3UIIMOHHBIX MaTepUaIoOB
JTUTEpaTypPHBIX HaHOIUJICHKH u aHanu3a nadopmaruu 06 | (ypoBeHb KBaTHUKAIIU — 6)
HCTOYHUKOB; HAaHOCTPYKTYPUPOBAHHBIC OCHOBHBIX THIIaX B: Hayuno-texHudeckas pa3padoTka
— yuactHe B paboTe | HOKDBITHSI, MaTEepUajIoB U O BIUSHUU | U METOJAMYECKOE COIIPOBOXKICHUE B
IPYNIbl  CHEHMATUCTOB | - METO/IbI HCCIICIOBAHHH, ¢azoBoro u 00J1acTH CO3AaHUs
npu BBITIOJHEHNK | UCTIBITAHUM, TUAaTHOCTUKU CTPYKTYpPHOTO COCTOSIHUSL | HAHOCTPYKTYPHUPOBAHHBIX
SKCIIEPHMEHTOB, Y KOHTPOJIS KauecTBa Ha CBOMCTBA MAaTepUajIoB | KOMIO3UIIMOHHBIX MaTEPHAIIOB
IPOBEIEHUIO pacyeToB | HAHOMATEepHaoB, (ypoBeHb kBanuduKaum — 6)
U o00paboTke  mx | MOMy(habpuKaTos, ITpodeccHoHaIbHBIN CTaHAAPT
pe3yJIbTaTOB o | 3arOTOBOK JIeTaJIeH U 40.104 «Cnenuaauct 1o u3MEPEHUI0
CO3/IaHHIO, W3/1eNIMi Ha UX OCHOBE, napaMeTpoB U MOAUDHUKAITII
HCCII€I0BAHUIO u | TBEPAbIX, ) KUJIKHX, CBOWCTB HAHOMATEPHUAJIOB U

BBIOOPY

reaeo0pasHbIX U

HAaHOCTPYKTYDP», YTBEPKICHHbIN




HaHOMAaTEePHAJIOB u
HAHOCHCTEM,  OIICHKE
OKCILTYaTallHOHHBIX
XapaKTEPUCTHK C
TIOMOIIIBIO

KOMIUIEKCHOTO aHau3a
CTPYKTYPBl U (HU3UKO-
MEXaHUYECKUX,
KOPPO3HOHHBIX "
JIPYTHUX CBOJWCTB,
YCTOMYMBOCTH K
BHEUTHUM
BO3JICHCTBUSM;
cOop Hay4YHO-
TEXHUYECKON
nH(popManuu mo
TEeMaTHKe
AKCIIEPUMEHTOB IS
COCTaBIJICHUS 0030pOB,
OTYETOB U HAyYHBIX
nyOJIMKanui, ydacTue B
COCTaBJICHUH OTYETOB IO
BBITTIOJIHEHHOMY
3aJIaHUIO.

a’PO30JIbHBIX
HAaHOCHUCTEM, METO/bI
JUArHOCTHKU U aHAJIN3a
HAaHOJMCIEPCHBIX YACTHULI,
HAHOIUICHOK U
HaHOCHUCTEM.

nprKa3oM MUHHUCTEpPCTBA TPpyAa U
COLIMaIbHOM 3aIuTEl Poccuiickoi
Oeneparun oT «7» ceHTI0pst 2015 1.
Ne 593H.

C: CoBepI1eHCTBOBaHUE IPOLIECCOB
M3MEPEHUI mapaMeTpoB U

Mo (UK CBOKCTB
HaHOMAaTEepHaJIOB U HAHOCTPYKTYP
(ypoBeHb kBasu(puKaum — 6)




- cOoop W aHamu3
JaHHBIX 0
CYILIECTBYIOIIUX THIaX
u MapKax
HaHOMAaTepHaJioB u
HAHOCHUCTEM, ux
CTPYKTYpPE M CBOMCTBAX
MMPUMCHUTCIIEHO K
pELICHUIO
IIOCTABJICHHBIX 3a4a4 C
UCIIONIb30BaHWEM  0a3
JAaHHBIX u
JUTEPATyPHBIX
WCTOYHUKOB;

—  yyactue B pabote
TPYHIbl  CIIEHHATNCTOB
npu BBITIOJIHEHUHN
9KCIIEPUMEHTOB,
MPOBEJCHUIO PacyYeTOB
u 00paboTke ux
PE3YyJIbTATOB 10
CO3/IaHHUIO,
WCCIICTOBAaHHIO "
BEIOOPY
HAaHOMAaTepPHAaJIOB u
HAHOCHUCTEM,  OIICHKE
SKCILTYyaTallUOHHBIX
XapaKTePUCTHUK C
TIOMOIIIBIO

KOMIUIEKCHOTO aHaJIN3a
CTPYKTYPBl U (HU3UKO-
MEXaHUYECKUX,

KOPPO3HOHHBIX u

- OCHOBHBIE THUIIBI
HaHOMAaTepHalioB u
HAaHOCHCTEM
HEOPraHUYeCKOM
(MeTamuYecKux u
HEMETAJTHYECKHUX ) "
OpraHu4eCcKou
(TOTMMEPHBIX,
YIIEPOAHBIX)  MPUPOJBL,
TBEp/bIE, KHUJKHUE,
rejaeoOpasHeIe,
a’po30JIbHbIE,  BKJIIOYas
HAHOTUICHKH "
HAaHOCTPYKTYPUPOBaHHbBIE
MTOKPBITHUS;

- IPOLIECChl  TIONy4YeHUs,
o0paboTku u
MoauuKaIu
HAaHOMATEPHAJIOB,
BKJTIOYast
HAaHOCTPYKTYPHBIC
IUICHKK W TOKPBITHUS,
noiy(habpuKaTos,
3arOTOBOK  JeTajlell U

U3JCIMM Ha MX OCHOBE, a
TaK)Ke TEXHOJIOTHUYCCKHUE
MpOLECCHl €  y4acCTHUEM
HAHOCTPYKTYPUPOBAHHBIX
cpen;

ITK-4 Criocoben
MIPOTHO3UPOBATH BIIUSHHE
MUKPO- U HAHO-
MacimTada Ha
MEXAaHUYECKUE,
busndeckue,
XUMHYECKHUE U IPyTUe
CBOMCTBA BEIIECTB U
MaTepuasoB

IIK-4.1. 31aeT ocHOBHbIE
3aKOHOMEPHOCTH U
MIPUMEPHI BIUSHUS
MHUKpO- U HAHO-
Macmiraba Ha
MEeXaHHYECKUE,
¢busnveckue, XuMHUIECKUE
U IpyTrue CBOMCTBA
BEIIECTB U MaTEPHUAJIOB

[IpodeccronanbHbIi cTangapT
26.006 «Crienianmuct 1o pa3paboTke
HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUaioBy,
YTBEPKICHHBIN IPUKA30M
MuHuCcTEpCTBA TPyAa U COUATIBHOU
3ammTsl Poccuiickon denepanuu ot
08.09.2015 Ne 604H.

A: JJabopaTtopHO-aHATUTHYECKOE
COTIPOBOXKECHHE pa3paboTKu
HaHOCTPYKTYPHUPOBAHHBIX
KOMIO3UIIMOHHBIX MaTepUaioB
(ypoBeHb kBasmpukaum — 6)

B: Hayuno-texHuueckas pa3paboTka
Y METOJMYECKOE COIIPOBOXKACHHUE B
00JIacTH CO3MaHusA
HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUaioB
(ypoBeHb kBasupukaum — 6)
[TpodeccuonabHBIN CTaHIAPT
40.104 «Cneunanuct 1o U3MEPEHUIO
napaMeTpoB U MOAU(UKAIIII
CBOMCTB HAHOMAaTEPHAJIOB U
HAHOCTPYKTYP», YTBEPKICHHBIH
nprKa3oM MUHHUCTEpPCTBA TPpyAa U
COLIMAIbHOM 3aIuTEl Poccuiickoi
Oeneparun oT «7» ceHTsI0pst 2015 1.
Ne 593m.

C: CoBepl1eHCTBOBaHUE TIPOLIECCOB
M3MEPEHU mapaMeTpoB U

Mo (UK CBOKCTB
HAaHOMAaTEpHaJIOB U HAHOCTPYKTYP
(ypoBeHb kBasupukaum — 6)




TPYTHX CBOWCTB, AHanu3 ombITa
YCTONYUBOCTH K
BHEIITHIM
BO3JICHCTBUSAM;
cOop Hay4HO-
TEXHUYECKOU
uH(pOpMAIUU TIO
TeMaTHKe
AKCIIEPUMEHTOB IS
COCTaBJICHHS 0030POB,
OTYETOB U HAYYHBIX
myOJMKaIui, yyacTue B
COCTaBJICHHH OTYETOB TIO
BBITIOJTHEHHOMY
3aJIJaHUIO.




B pe3ynbrate u3yueHus: AUCHUILTUHBI CTYJCHT OakanaBprara JOKEH:

3HAMD:

- HauOoJiee W3BECTHBIC THUINBI HAHOMATEPHAIOB M HAHOCTPYKTYp, HX CTPOCHHE H
OCHOBHBIE CBOIICTBA,

- HauOomee SpKHUe JOCTHKCHHS B 00JIACTH HAHOTEXHOJIOTUU M XUMHUYECKONH TEXHOJIOTUU
HaHOMaTEPHAJIOB;

- UMEIONINecS Ha CETOAHSIIHUN JIEHb U BO3MOXHBIC B OyayiieM o0JacTu MpUMEHEHUs
pPa3IMYHBIX BHIOB HAHOCUCTEM U HAHOMATEPHAJIOB;

ymemp:

- BHUIETh BO3MOXXHOCTHM TIPUMEHEHHS HOBBIX HAHOMATE€pPHUAJIOB W HAHOCHUCTEM B
Pa3TUYHBIX 00JACTIX TEXHUKH M METUITTHBL;

— OpPHUEHTHUPOBATHCA B JIUTEpaType, TMOCBSIICHHON NPUMEHEHHI0 HAaHOMATEPHAIOB W
HaHOTEXHOJIOTHHU;

é1a0emb:

- METOJAMH TPEACTABICHUS CBEJICHUI O CBOMCTBAX, METOJAX MONy4YeHUs U 00JacTsIx
MIPUMEHEHUSI HAHOMATEePUAJIOB M HAHOCTPYKTYP B BHJI€ YCTHBIX JOKJIAJ0B U MPE3CHTAIIHI.

3. OFbEM JUCHUILINHBI U BUJIbl YYEBHOMN PABOThHI

Bunpr yue6HOM paboThI B 3aderHBIX B akanmem.
€IMHUIIAX gacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIAHY 3,0 108
KonTakTHasi paboTra — AyIUTOPHbIE 3aHATHS: 1,33 48
Jlexuun (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesabHas padora (CP): 1,67 60
KoHTtakTHas camocTosTenbHas paboTa 1.00 0,2
CamocrosiTenbHas MpopadoTKa Pa3eoB TUCIUTLTHHBI ’ 35,8
[TogroroBka J10KJ1aJJOB HA CEMHHApax 0,25 9
IToaroroBka K 3adery 0,42 15
Bua KOHTpOJIAA: 3a4eT ¢ OLeHKOM - -
Bunast yueOHoI paboTh B 3auetHrpix | B actpon.
eAMHMIIAX qyacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTakTHas padora — AyIuTOpHbIE 3aHATHSA: 1,33 36
Jlexmm (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonTakTHas camoctosiTennbHas paboTa 1.00 0,15
CamocrosiTenbHas MpopadoTKa Pa3eioB TUCIUTLTHHBI ’ 26,85
IToaroroBka JI0KJIaI0B HA CEMUHApax 0,25 6,7
IlonroroBka K 3auety 0,42 11,3
Bua KoHTpOJIA: 3aUeT ¢ OLEeHKO - -




4. COAEP)KAHUE JUCIUIIJINHBI

4.1 Pa3neapl IMCOUIIIMHLI U BUABLI 3aHATHH

AKazeM. 4acoB

1‘1\2’1 Pa3zgen nucuuMnjanHbI B Jlek- Mpak. Cam.
cero
19707 3aH. pabora
OO0uue BONPOCHI HAHOTEXHOJIOTHH H 30 10 5 15
TEXHOJIOTHM HAHOMATEPHAJIOB
1.1 | Beenenue. HMcropuss pa3BUTHS HayKd O 6 ) 1 3
HaHOMAaTepHaJlax ¥ HAHOTEXHOJIOTUH.
1.2 | YHUKa/IbHBIE CBOMCTBA HAHOMATEPHUAJIOB.
[Tpumepsr pazmepHoro 3¢ dexra. 12 4 2 6
Hanouactuiel B okpy:Karouei cpene.
1.3 | Pa3BuTHe METOIOB BU3YAJIM3ALIMU U 6 ) 1 3
aHaJIM3a HAaHOMAaTEePHAJIOB
1.4 | Opranu3zanusi Hay4YHbIX UCCJIEI0OBaHUM.
Benymiuie By3bl 1 HaydyHble OPTaHU3aLIUU B
00J1acTl HAHOTEXHOJIOTUHU U 6 2 1 3
HaHoMaTtepuanoB. [Iporpammel pa3BuTHS
HAHOTEXHOJIOTUU 1 HAHOMATEpPHAJIOB.
IIpuMepbl HAHOMATEPHAJIOB H X POJb B 63 2 11 30
COBpeMeHHOM 001ecTBe
2.1 | YriepoaHsle HAHOMAaTEpUAbI - 6 ) 1 3
COBPEMEHHOE COCTOSIHUE 1 NMEPCIEKTUBBI.
2.2 | HaHOTEXHOJIOTMY 1 HAHOMATEpHUabl B 6 2 1 3
AJIEKTPOHUKE.
2.3 | Hanomenuimua. HanomaTtepuansl ais
CO31aHusl JICKAPCTBEHHBIX CPEJCTB. 11 4 2 5
Hanomarepuaiibl 1715 Tepanuu paka
2.4 | MarHuTHbBIE HAHOMATEPUAIIBI
6 2 1 3
2.5 | KonconuaupoBaHHble HAHOMAaTEpPHUAIbI 1 4 ) 5
2.6 | CoBpeMeHHbIE KOMIIO3UIIMOHHBIE 6 ) 1 3
MaTepuajbl U HAHOKOMITO3UTBI
2.7 HaHvOHOKprTH;I C YHUKAQJIbHBIMU 6 2 1 3
CBOMCTBaMH
2.8 | Hanomarepuassl 1uist 3HEPIreTUKU U
pelIeHus SKooruueckux npoodiaem. OueHka 1 4 ) 5
MOTEHI[MATBHOM OMAaCHOCTH
HAaHOMAaTEpPHAaJIOB.
DopmMa KOHTPOJISI — 3a4€T C OLEHKOM
ITonroroBka K 3a4ery 15 - - 15
UTOro 108 32 16 60




4.2. Cogepxxanue pa3iejioB IMCHUININMHBI

Paznen 1. O01mme Bonpochbl HAHOTEXHOJIOTUM U TEXHOJIOTUH HAHOMATEPHUAJIOB.

1.1. Beenenune. Ucropusi pa3BUTHS HAYKH 0 HAHOMATEPHUAJIAX U HAHOTEXHOJIOTHH.
IlepcnieKTHBBI HAHOMATEPHAJIOB.

MacmTab HaHo00BbeKkTOB. OmnpeseneHrne HaHOTEXHOJIOTHH U HaHoMmaTepuaioB. Ocolbie
CBOMCTBa HAHOOOBEKTOB. PoJib Mexk(ha3HBIX TPaHHULL.

Hanomarepuanslt B apeBHoctn u CpeaHeBekoBbe. HaHomaTepuanbl B HOBOE BpeMs,
Maiikn ®apaneii u 301u 3010ta. Hanomarepuans! 1 HaHoTtexHooruu B 20 Beke. P. delinman -
MPUHLIMITAATIBHAS BO3MOXKHOCTD CO3JJaHHsI HAHOOOBEKTOB IyTeM cOOpKH aToM 3a aToMoM. Kuura
3. pekcnepa. PazpaboTka METOI0B aHAIN3a U BU3YaJIH3aIlMM HAHOYACTHULL. Y JIBTPAIUCIIEPCHBIC
nopoumikyd. HammonansHas HaHoTexHosormyeckass unuimatuBa CIIA. BbypHoe pasButue
HAaHOTEXHOJOTUH B 21 Beke.

1.2. YuukanbHble cBOiicTBAa HaHoMarepuaJyoB. Ilpumepsl pasmepHoro 3¢d¢exra.
HaHnouacTuubl B OKpYy:Kawouien cpejae.

[loBepxHOCTHAsE 53Heprusi, NOBEPXHOCTHOE HaTspKeHHe. OmnpeneneHue pasMepHOro
s dexra.

[Ipumeps! BIUgHUS pa3Mepa HAHOYACTHUI] Ha YCIOBUS (TeMIEpaTypy, JaBieHue) (a30BbIX
IIEPEXO0/I0B, ONTUYECKUE CBOMCTBA, MEXAHWUYECKUE CBOMCTBA HAHOMATEPHUAJIOB, PEAKLMOHHYIO
CIIOCOOHOCTh, KATAJIMTUYECKHE CBOWMCTBA, MAarHHTHBIE CBOMCTBA, OWOJIOTMYECKHE CBOWMCTBA
(TOKCHYHOCTB). 3aImTa OT HAHOYACTHII.

Hanowactumer B okpyxatomeld cpeme. Hanouactunbl B Kocmoce, B ruapocdepe,
autocdepe u armocdepe. [Ipuponnsie HaHOMaTepHaibl. bruogornueckue HAHOCTPYKTYPHI.

1.3. PazBuTHE METO10B BU3YATH3AIUN U AaHAJIM32 HAHOMATEPHAJIOB.

[IpocBeumBatomasi  3JEeKTpoHHas ~ MHUKpockomus.  CkaHupyromas  (pactpoBasi)
3JIEKTpOHHAsT MHUKpockonus. CKaHMpyrollas TyHHEIbHas MHUKPOCKONUSA. ATOMHO-CHIIOBAsS
MHUKpocKonus. Ouznyeckrue 0OCHOBBI METOAOB, YCTPOICTBO NMPHOOPOB, TpeOOBaHUS K 00pasLaM
YCIIOBUSIM aHaIN3a, IPUMEPBI H300paKEeHUH.

1.4. Opranusanus n pUHAHCHPOBaHWE HAYYHBIX HccaeAoBaHMil. Bexymme By3bl H
HAy4YHble OPraHM3alUH B 00JIACTH HAHOTEXHOJIOTMM M HaHomartepuajoB. IIporpamMmsl
Pa3BUTHA HAHOTEXHOJIOTMH M HAHOMATEPHUAJIOB.

Opranuzanust Hay4yHbIX HccienoBaHuid B Poccuu. [lpumepsl HaydHBIX OpraHu3anuid U
Beylmux By30B. HayuHble 0a3bl JaHHBIX W HAy4dHbIE XypHAIbl. DUHAHCHPOBAHUE HAYYHBIX
uccienoBanuii B Poccun, rpantoBas cucrema. [IpuopureTHble HanmpaBieHUs PA3BUTHS HAYKH,
TEXHUKA M TexHoioruii B P®. @DenepanbHas neneBas mnporpamma, Poccuiickuii (oHA
dbyHIaMEHTAIBHBIX HUccienoBannii, Poccuiickuii HayuHblii ¢oHa. [IporpaMMbl mjisi MOJIOIBIX
YUEHBIX M npeanpuHumareneil. [IporpaMMbl pa3BUTHS HAHOTEXHOJIOTMM U HAHOMAaTE€pPHUAJIOB B
Poccun. Jlestenprnocts POCHAHO.

Pa3nea 2. [lpumMepsbl HAHOMATEPHAJIOB H UX POJIb B COBPEMEHHOM 00111eCTBe.

2.1. YriepoaHble HAHOMATEPHAJIBI - COBPEMEHHOE COCTOSIHME U MEePCNEeKTUBBDI.

I'paden, HaHoanmmasbl, QyIepeHbl, YriaepoaHble HaHOTPYOKU. OTKpBITHE, CTPYKTYpA,
OCHOBHBIC (DM3UYECKHE M XUMHYECKHE CBOWCTBA, MeTOAbl MoiydeHusd. CyliecTByrouye Hu
NEepCHEeKTUBHBIE 00JIACTH IPUMEHEHHUS.

2.2. HaHOTEeXHO0JIOrUM U HAHOMATEPHUAJIbI B JJIEKTPOHUKE.

IIporpecc B MHKpOJIEKTpOHUKE, 3akoH Mypa. OCHOBHbBIE 3Tambl TEXHOJOIHU
UHTErpaibHbIX MHKpocxeM. IlnanapHas TexHonorus (opMHUpPOBaHHS SJIEMEHTOB MUKPOCXEM,
¢doronutorpadus. XapakTepuCTHKa TEXHOJIOIMYECKOTO Ipoliecca Kak MoKas3areib mporpecca B
0011aCTH MUKPO3JIEKTPOHUKH. Du3nueckre 1 3JKOHOMUYECKHE OTPAHNYECHUS MUKPOAJIEKTPOHHUKH.
Hanosnexrponuxa.

[TosrynpoBOTHUKOBBIE HAaHOCTPYKTYpHl. KBaHTOBBIE MBI, KBAHTOPBIE HUTH, KBAHTOBBIC
TOYKHA. MeTOoJbpl TOJY4YEeHUsT KBAHTOBBIX TodeK. COBpeMEHHBbIE M MEPCHEKTUBHBIC O0JIACTH
IIPUMEHEHHS KBAHTOBBIX TOYEK.



2.3. HanomaTepuabl AJ1s1 CO3aHUS JIEKAPCTBEHHBIX CPEACTB.

[lepcnekTvBHbIE  HampaBlieHUs  NPUMEHEHHS  HAHOMATEpUAJOB B  MEAMIIUHE:
MMILIAHTUPYEMBIE YCTPOMCTBA, UMIUIAHTUPYEMbIE MaTEpHAJIbl, MaTepuaabl W yCTPOMCTBA IS
XUPYpPrUH, TUaTHOCTUKA U BU3yalu3anus, (hapMareBTHKA.

HanouacTuiisl 1 HaHomatepuaiibl B papmaineBTuke. HaHOCTpYKTyphI 17151 HalpaBIE€HHOTO
TPaHCIOPTAa  JIEKAPCTBEHHBIX  BEIIECTB: HEOPraHUYECKHEe HAHOYACTULBI, TMOJUMEpHBIC
HAHOCTPYKTYpPbI, JUNOCOMBL. CTpoeHHEe JIUIOCOM, JOCTOMHCTBA JIUIOCOMAIBHBIX (opM,
MIOJIyYEHUE JINTTOCOM.

[IpuMeHeHne HaHOMATepUajaoB Uil  JIEYEHHWS - HAHOYACTULBI  30J10Ta  JUIA
dboToAMHAMHUYECKON  Tepanmuu, MarHUTHBIE HAHOYACTUIBI NS MarHUTHO-KUIKOCTHOMN
TUIIEPTEPMHUH, JIMITOCOMHBIE ITPENapaThl U Jp.

2.4. MarauTHble HAHOMATEPHAJIbI.

OcHOBHBIE CBOWMCTBA (heppOMarHETUKOB. 3aBUCUMOCTb KO3PIIMTUBHON CHJIBI OT pa3Mepa
yacTull. MaruuToMsarkue HaHoOMaTepuayibl. MarHuTHele HAaHOMATEpUANbl ISl 3alHCH
uHpopmanuu. MaruutHele SKUAKOCTH. [lodyuyeHue MarHUTHBIX HaHouacTull. Ilpumepst
MPUMEHEHUS] MAarHUTHBIX U MarHUTOPEOJIOTMYECKUX KUIKOCTEH B TEXHHKE. buomeauuHckoe
IIPUMEHEHNE MarHUTHBIX HAHOYACTUL]. MarHUTOIIACTBI.

2.5. KoHcomuaupoBaHHbIe HAHOMATEPHAJIbI.

OnpeneneHne KOHCOJMUAUPOBAHHBIX HAaHOMATEpHAIOB. PoOib MEX3E€pEeHHBIX TIpaHUL.
OCHOBHBIE METO/IbI TOJYYEHHSI KOHCOJIMIMPOBAHHBIX HAHOMATEPHUAJIOB.

Hanomopomiku. OcCHOBHbBIE  METOABI  MOJY4YEHUS  HAHONMOPOWIKOB.  [lomydenue
HAHOMOPOIIKOB B Tuiazme. [lonmydeHre HaHOMOPOIIKOB 30Jb-Telbh METOAOM. Macmrtadsl u
MEPCHEKTUBBI IPOMBIIIIIEHHOTO MPOU3BO/ICTBA HAHOIIOPOIIKOB.

MeToapl KOMIIAKTUPOBAaHUS HAHOIIOPOIIKOB - CIIEKAHME II0J JaBJIEHHEM, ropsdee
n3ocrarnueckoe mnpeccoanue. llopomkoBas wmerammyprus. [lpuMmenenne Marepuanos,
MOJIY4YEeHHBIX METOAaMH MOPOIIKOBOI METAILTYprUu.

Kepamuka wu Hanokepamuka. [lomydyenue HaHokepamuku. (OCHOBHBIE  BH/IbI
HaHokepamuku. Cdeppl NpuMeHeHHs HaHOKepaMuKkH. HaHokepamMuka B  MEAHIIMHE.
Bbponekepamuka. OnTu4ecku npo3pavyHasi Kepamuka.

Metonpl MHTEHCUBHOW Iutactuueckoi  nedopmammu  (MITJ]) nans  momydeHus
METAUIMYECKUX HaHoMmarepuanoB. KpydeHue moa BBICOKMM J1aBlieHHEM. PaBHOKaHaJbHOE
yrnoBoe mpeccoBanue (PKVY-mpeccoBanme). BcecropoHHsss KoBka (TpeccoBaHHE) C
MHOTOKpAaTHOW CcMeHOH ocu jaedopmanuu. OCOOCHHOCTH HAHOCTPYKTYPHBIX MaTepHasOB,
nosry4eHHslx Merogamu UIT/I.

KonTponupyemas kpucrammzanus U3 aMop(HOTO COCTOSIHUS. MeTo CIMHHUHTOBAHUS
JUISL TIOJIYYeHHMS] HAHOKPUCTAUIMUECKUX METATMYecKuX cruiaBoB. CTekia ¢ HaHOYACTULIAMU
MeTayioB. CHUTaUIbl UM CTEKJIOKEpaMUKa, CTPYKTypa W OCHOBHbIE cBoiicTBa. l[lomyuenue
cutauioB. [IpumMepsl MpUMEHEHHUS CUTAILJIOB.

2.6. CoBpeMeHHbIe KOMIIO3MIIHOHHbIE MATEPHAJIbI U HAHOKOMIIO3UThI

OnpeneneHue W OCHOBHBIE  XapaKTEPUCTHUKHA  KOMIIO3MIIMOHHBIX  MAaTE€pUasoB.
KoMnoHEHThl KOMITO3UIIMOHHBIX MaTepuanoB. Buasl Martpuil u HanonHuteneu. [lepmamytp -
IIPUPOJHBIN KOMIIO3UT. [IprMepbl KOMITIO3UTOB € Pa3HbIMU HanoJHUTEIIMU. [Ipenperu.

HaHokoMmno3utsl. YriemnacTuk ¢ acTpajeHaMd. beTOH ¢ HaHOYacTULAMHU Pa3InYHOTO
cocraBa. [lomuMmepHbIE KOMIIO3MTHI ¢  HaHoyacTHIlamu  cepebpa. HaHOKOMMIO3UTHI
MOJIMMEP/OpPraHoTINHa — CTPYKTypa U mosiydeHue. HanouacTHIbl Kak 3aMeIUTeNId TOpeHus
MOJIMMEPHBIX MAaTepUaIoB.

2.7. HaHOCTPYKTYpPHUPOBAHHbIE MOKPHITHS ¢ YHUKAJIbHBIMH CBOMCTBAMM

Lenu HaHeceHUS TOKPHITUH. OJIEKTPOXUMHUYECKOE HAHECEHHE METANTMYECKUX
MOKPBITUM, TPUMEPHl TAIbBAHUYECKUX MOKpbITUA. PVD-MeTronpl mnojiydeHus MOKPBITHIA.
BakyymHO-nyroBoe ucnapeHue (IyroBoe HambUleHHE). MarnerporHoe pacnbuieHne. CVD-
METO/IbI OJIYYEHUS TOKPBITHM.



M3HOCOCTOMKHE  HAHOCTPYKTYPHUPOBaHHBIE IOKPBITUS  PEKYILErO  HMHCTPYMEHTA.
I'panuenTHble MOKPHITHA. [BYX(pa3Hble HAHOCTPYKTYPHUPOBAHHbBIE MOKPHITH. KoMIo3unoHHble
XPOM-aJIMa3HbIE U3HOCOCTOUKHE ITOKPBITHS.

HanocTpykTypupoBaHHBIE TIOKPBITUS JJIS1 PUAAHUS HOBBIX ()YHKIIMOHAJIBHBIX CBOMCTB.
Oddekr noroca u cynepruapodoOHbIE HAHOMOKPHITUSA. DHEprocoeperaromee CTeKIo.
TepMoperynupyronme DoKpbITUS JUIsl KOCMUUYECKUX annaparoB. MoJHUE3aUTHBIE TOKPBITUS B
aBuanuu. Panmonornomaromuye NOKPBITHS € HaHoOYacTHLaMH. Paguonoriomaromue TKaHU ¢
HaHOCTpyKTypamu. [TokpeiTus ms O6erona ¢ Hanowactunamu TiOz anms camMoouucTku. Jpyrue
MOKPBITUS C HAHOYACTULIAMHU.

2.8. Hanomarepmaabl JJsi JHEPreTHKH M PpelIeHHs 3JKOJOIMYecKHX MNpodJeM.
OueHka MOTEeHUHAJIBLHOM ONMIACHOCTH HAHOMATEPHAJIOB.

OcHoBHBIE  TJIOOANBHBIE HKOJOTHYECKUE TMpoOJIeMbl COBpeMeHHOCTH. [IpoGiema
3arpsi3HeHUs: Bozbl. HaHoMaTepumasbl Ui OYMCTKM M ONPECHEHHs BOJbI (UIBTPALMOHHBIMU
MerogaMu. MemOpaHbl Kak HaHOMaTepHalbl. YIbTpaduiIbTpauus, HaHOQWIbTpaUUs H
00paTHBII 0OcMOC.

Hanomarepuansl 1151 COpOLIMOHHON OUYMCTKM 3arps3HEHHBIX BOJ - YIJIEpOJHBIC
HaHOTPYOKM, MarHUTHbIE HAHOYACTHLbl, HAHOMATE€pHabl AJs COPOLUU PaJAUOHYKIHJIOB.
[Ipob6nema 3arpsi3HeHHs Bo3ayxa. HaHoMaTepuainsl a1t pOTOKATATUTUYECKONH OYUCTKH BO3yXa.
doTOKATATUTUYECKHUIN PUITBTP.

Ilorck HOBBIX MCTOYHMKOB SHEPIUH, PA3BUTHE HHEPreTHKU. TOIUIMBHBIE AJIEMEHTHI.
CxeMBl BOJOPOJHOTO M METAaHOJBHOTO TOIUIMBHOIO 31eMeHTa. HaHoMarepuanel B KadecTBe
MeMOpaH Ui TOIUIMBHBIX 3JeMEHTOB. HaHomarepuasnbl Kak KaTalau3aTopbl Ui TOILTUBHBIX
JJIEMEHTOB.

Conueunsle Oaraped, NMpUHIMI PabOTHl (hoTORIEeMeHTa. MaTtepuanbl JUIsl COMHEUHBIX
Oatapeii. Hanomarepuanst 1151 GOTOBOJIBTAUKH.

IlepcniekTvBEl HAHOTEXHOJIOTMM M HaHoMarepuanoB B Poccuu. IloTeHnManbHble pUCKU
HaHOTeXHOJOrnuu. OLEHKA MOTCHIIMAIILHON OITaCHOCTH HAHOMATEPHAJIOB.



5. COOTBETCTBHME COAEPKAHUSA TPEBOBAHUAM
K PE3YJIBTATAM OCBOEHMA JUCIIAIIJIMHBI

HaHOMAaTCPHUAJIOB 1 HAHOTCXHOJIOTUH

Pa3nennl
B pesynbpTare 0CBOCHMS AUCIUIUIMHBI CTYICHT JTOJDKEH: 1 )
3HaTh:
Han0oJyiee HM3BECTHBIC THUIHI HAHOMATEPUAJIOB W HAHOCTPYKTYp, HX i N
CTPOEHHE U OCHOBHBIE CBOMCTBA;
HauOoyiee SpPKHE JOCTHXKCHHS B O0JIACTM HAHOTEXHOJOTUH U N n
XUMHUYCCKOU TCXHOJIOTUN HaHOMaTepI/Ia.HOB;
HMMEIOIIHMECS Ha CETOHAIIHUNA ICHh M BO3MOXHBIE B Oy IyIIeM 00JacTH N N
HpI/IMeHeHI/I}I paanqulx BHUJI0OB HAHOCUCTEM U HaHOMaTepI/Ia.HOB
YMeTh:
BHJIETh BO3MOXKHOCTH TPUMEHEHHMsS HOBBIX HaHOMAaTepHAIOB U i .
HaAHOCHUCTEM B paBHI/I‘IHBIX O6HaCT$IX TCXHUKHU U MCAUIINHBI
OpPUEHTHPOBAThCSI B  JUTEpaType, TMOCBAIMIEHHOW MPUMEHEHHUIO n .

Baagern:

METOJaMM IPEICTABIICHUS CBEJECHUN O CBOMCTBAX, METOIaX MOJIYYSHUS
n o0jacTsX NMPUMEHEHHsS HAaHOMAaTEepHAIOB UM HAHOCTPYKTYp B BuIe| +
YCTHBIX JJOKJIAJI0B U MPE3EHTALNI

Kon m nanmenosanue INK

TUIIax

I1K-1 CnocoGeH wuCIoNb30BaTh Ha MPaKTHKE 3HAHHMS 00 OCHOBHBIX
METAIITMYECKHX,
MaTepHajioB Ppa3IMYHOTO HAa3HAYEHHsA, O BIUAHUM (HA30BOTO U
CTPYKTYPHOT'O COCTOSIHHSI HA CBOHCTBA MaTEepHaAJIOB

HEMCTAJNIMYECKUX H  KOMIIO3HIIMOHHBIX

IT1K-4 CriocobeH mporHo3upoBaTh BIMSHUE MUKPO- U HaHO- MaciTada
Ha MeXaHW4eckne, (U3MYEcKHe, XUMHYECKHE W Jpyrue CBOWCTBa| +
BEIIECTB M MAaTEPUAJIOB

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. IlpakTnyecKkue 3aHATUSA

IIpumepHbIe TeMbI MPAKTHYECKUX 3AHATHH M0 AUCHUILINHE.

[IpenycMOTpeHBI MPaKTUYECKUE 3aHATHS 00yJaromerocsi B OakajaBpuare B oobeMe B o0beme 16
akaz. yacos (0,44 3au. en.).

Ne /it Ne pasnena TeMbl MpaKTUYECKUX 3aHITUI Yacer
JUCIUITNHBI
1 Pasnen 1 Uctopust pa3Butusi Hayku O HaHOMaTepHalax U 1
HaHOTexHoJoruu. [lepcrexkTuBbl HAHOMAaTEePUAJIOB.
2 YHUKaIbHBIE CBOWCTBA HaHOMarepuanos. [Ipumepsr
Paznen 1 pasmepHoro 3¢ dexra. HaHouacTuibl B OKpykaromei 2
cpene.
3 Pasnen 1 PazButne MeTONOB  BU3yaJduM3allMd W aHAJIW3a 1
HaHOMaTEPHAJIOB
4 Opranuzanuss Hay4yHbIX HcciegoBaHuil. Benmyiue
Paznen 1 By3bl M HayyHble OpraHu3aluud B  OO0JIaCTH 1

HAHOTEXHOJIOTUM W HaHomarepuayioB. [Iporpammbl




pa3BUTHUSI HAHOTEXHOJOTUH U HAHOMATEPHAJIOB.

5 Paznen 2 VYraeponHsle  HaHOMATepHaldbl -  COBPEMEHHOE 1
COCTOSIHUE U NEPCIEKTHUBBI.

6 Paznen 2 HaHoTexHOJIOrMu U HaHOMATEPHAJIbI B JIEKTPOHUKE. 1

7 Pa3nen 2 Hanomarepuansl 17  cO37JaHUSI  JIGKAPCTBEHHBIX )
CPEJICTB.

8 Paznen 2 MaruutHbsie HaHOMAaTepHUaJbl U UX TPUMEHECHHE. 1

9 Pa3nen 2 KoHconmnanpoBaHHble HAaHOMATEPUAIBI 111 TEXHUKU U )
CTPOUTEINIBCTBA.

10 Paznen 2 CoBpeMEHHbIE  KOMIIO3UIMOHHBIE ~ MaTepUaylbl U 1
HAHOKOMITO3UTBI

11 Paznen 2 HaHocTpyKTypHpOBaHHBIE ITOKPBITUS C YHUKAJIbHBIMU |
CBOICTBaMHU

12 Paznen 2 Hanomarepuansl Uit JHEPreTUKM U pEUICHUS |
9KOJIOTUYECKHX MTPOOJIeM.

13 Paznen 2 OneHka NOTeHLMAaIbHON OMTACHOCTH HAHOMAaTEPUAJIOB |

6.2. JlabopaTopHbIe 3aHATHSA

JlaGopaTOpHbI NpakTHKyM MO TUCHMIUIMHE «Beéedenue 6 cneyuansnocmey»  He
IIPEyCMOTPEH.

7. CAMOCTOSATEJIBHASA PABOTA

Paboueit mporpammoil muCHUTIIUHBI «Beedenue 6 cneyuanbHocms) TPEayCMOTpPEHA
camocTrosTeNnbHas padora cTyaeHTa OakanaBpuara B o0beme 60 akan. yacoB. CamocTosiTeNnbHas
paboTa MpoBOJUTCS C LIEBIO YIITyOIeHNs 3HAHUM M0 TUCHUIUINHE U MPEyCMaTPUBAET:

—  peryisipHylo MpopaboTKy MPOIIEHHOTO Ha MPAKTUYECKUX 3aHIATUIX y4eOHOro MaTepuana;

— TOJrOTOBKY JOKJIAJ0B K MPAKTUYECKUM 3aHSTUSM IO MPEAJIOKEHHBIM TeMaM (CIHUCOK TeM
IIPUBENIEH B paszzene §);

— O3HaKOMJICHHE W TpOpabOTKy PEKOMEHIIOBAaHHOW JIMTEPaTyphbl, pabOTy C 3IEKTPOHHO-
OMOTMOTEYHBIMU CUCTEMaMU U DJIEKTPOHHBIMU 0a3aMu JaHHBIX;

— TOJTrOTOBKY K cllade 3a4eTa Mo JUCIHUILINHE.

8. IPUMEPBI OHEHOYHbIX CPEACTB VIS KOHTPOJIA
OCBOEHMS JUCHUIIVIMHBI

8.1. [IpumepHasi TeMaTHKa pedepaTUBHO-AHAIUTHYECKOH padoThI.

Texkymmii KOHTPOJb OCBOEHHSI MaTepuasia MPOBOAUTCA B (GopMe KOHTPOJIS paboThI
CTYJEHTa Ha MPAKTUYECKHX 3aHATUSAX — MPOBEICHHS KOHTPOJBHBIX paboT B (hopMe TECTOB U
MOJATOTOBKH JIOKJIQJOB MO MPEIOKEHHBIM TeMaM (IPEAYCMOTPEHO 2 00s3aTeNbHbIX AOKJIA/Na).
MaxkcumanbHasi OLEHKAa 3a OAMH JIOKJIaa cocTaBiseT S5 OaioB, BCEro 3a JOKJIAIbl
npexycmorpeno 10 6amios.

[IpumepHbIe TEMBI JUIsl TOKIa/I0B Ha MPAKTUYECKUX 3aHATHSIX.

Pazgen 1. OGmue BOpockl HAHOTEXHOJIOTHH U HAHOMATEPHAJIOB.
1. Maiikn @apaneii: Ouorpadus 1 HaydHbIE TOCTHKCHUS.
2. 3auro mamu HOOeneBckyro npemuto JXKXopecy Andepony?




XN B W

11.
12.

HanomoTOpBl 1 HAHOMAIITNHBI.

[TonydeHre HaHOUYACTHIT 30JI0TA U cepedpa

KaranuzaTopsl ¢ HaHOYACTUIIaMU B HeTenepepaboTKe

Hanouactuuel B mpupone

HcTopus co3nanus CKaHUPYIOLIEro TYHHEIbHOTO MUKPOCKOIIA
Hcropus co3ganus MPOCBEYUBAIOIIETO JIEKTPOHHOTO MUKPOCKOIIA
®dupma NT-MDT (3enenorpan, Poccus), ee uctopus, ee CeroJHsIIH s
NEeSTENIbHOCTb, MMPOTYKITUS, BAKAHCHH, YCIOBUSI paOOTHI

. Hayunsbie nccnenoBanus 1 pa3paboTKH, KOTOPbIE U3MEHUIIN MUP (3JIEKTPUUYECTBO,

aTOMHasl YHEPTHS, CAMOJIET, TEIIEBU30D, TeICPOH, TOTUMEPHI, ATIOMUHUHN, TUTAH U
T.J.) — UICTOPHUS OTKPBITHS, HCCIICIOBAHUS, ((MHAHCOBOM MOIEPKKH, BHEIPEHHUS B
MPAKTUKY

HannonansHas HaHoTexHomornueckast nHumatuBa CIIA — mogpoOHOCTH
Kpymnusie Hayunble neHTpsl B o0mactu HAHO

Pasnean 2. [Ipumepbl HaHOMATEPUATIOB M MX POJIb B COBPEMEHHOM OOIIIECTBE.

i I i e

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. Hanokepamuka a1 Oponn (OpoHEKepaMuKa)
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
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[Tonmyyenue rpadeHa u MepCreKTUBbI €ro IPUMEHEHUS
[TepcriekTuBBI TpUMEHEHUS (yIIIEPEHOB

[lepcnieKTUBBI IPUMEHEHHUS YTIIEPOAHBIX HAHOTPYOOK

3akoH Mypa u ero pu3ndecKkue orpaHuueHUs

IIepcrieKTUBBI MUKPO3JIEKTPOHUKH, KBAHTOBBIN KOMIIBIOTED
[Ipumepsl METOAMK KOJIJIOWTHOTO CUHTE3a KBAHTOBBIX TOYEK
CoBpeMeHHbIE METOBI IPOTE3UPOBAHMS CIIyXa, MUKPO- U HAHOYCTPOICTBA
CoBpeMeHHbIE METO/Bl NPOTE3UPOBAHMS KOHEYHOCTEW, MPUMEHEHHE ISl 3TOro
HaHOMAaTepHaoB

[TpumeneHne HaHOUYACTHI] cepeOpa B MeIULINHE

Hcropust OTKpBITHS U UCCIIET0BaHUS JINITOCOM
doToauHaMHUUYECKas TEPaAIKsl, B TOM YUCIIE B JICUEHUU paKa
JIunocomsl AJis1 IeUeHUs paka

Hcropust pa3pabOTKU MarHUTHBIX KUIKOCTEH

MarauTHbIE JXUJKOCTH Ul KOCMOCa

DK30CKeeT

ITopoikoBas meTajuryprus

MeToab!l oJTy4eH!s] HAHOTIOPOIIKOB

IIpuMeHeHre HUTHHOIA

[Tpon3BOACTBO HAHOKEPAMUKHU

Hanokepamuka 17151 MEIULIMHBI

[Ipo3paunas HaHOKEpaMUKa

[Ipon3BOACTBO M NPUMEHEHHUE CUTAIIIIOB

Kommno3uTsl B aBHacTpoeHuu

CHopTUBHBIN UHBEHTAPh U3 KOMIIO3ULIMOHHBIX MAaT€pHaJIOB
[TpousBoacTBo npenperos B Poccuun

[Momumepst ¢ HY cepebpa

[TokpbITHS ¢ HAHOATIMAa3aMHU

DHeprocbeperaromnme CTeKia

Hcropust pa3paboTKH U3HOCOCTOMKHUX MOKPBITHHA JIJIS1 PEKYIIIMX HHCTPYMEHTOB
Hcropust u nepCEeKTUBBI «CTEICH-TEXHOJIOTUI

OumncTka BoJbl OT HE(PTEPOIYKTOB C TOMOIIbI0 HAHOMATEPHUAJIOB
[TpousBocTBO MEMOpaH ISl yIbTpa- U HaHOPWIBTpauu B Poccun
Hanomatepuainsl 411 O4MCTKH BO3AyXa

THIBI TOMTUBHBIX 3JI€MEHTOB, UX 3P(PEKTUBHOCTD U 00JIACTH TPUMEHEHHS



36. [lepcrieKTHBBI COJIHEUHOM 3HEPreTHKU B Poccun.

37. Dkonoruueckas OacHOCTh MacCOBOTO IMTPOU3BOCTBA HAHOMATEPHUAJIOB.

38. [IlpoGnema TpaHCTyMaHW3Ma M TMpearojiaracMasi pojib HAHOTEXHOJOTHH U
HaHOMaTEPHAJIOB

8.2. IIpuMepsl KOHTPOJIBLHBIX BONIPOCOB /Il TEKYIIEr0 KOHTPOJISI 0OCBOCHHS
AUCHMILTHHBI

JIisi  TeKymero KOHTPOJISI TMPETyCMOTPEHO 2 KOHTPOJBHBIX padoThl (IO OJHOMN
KOHTPOJIBHON paboTe Mo KaKIOMY paszieny). MakcuMallbHas OICHKA 3a MEPBYI0 KOHTPOJIBHYIO
paboty coctaBisieT 15 GamioB, 3a BTOPYHO KOHTpOJIbHBIE padboTy — 35 OayjioB, BCEro 3a JBE
KOHTPOJIbHBIE paboThl — 50 GayoB.

Pa3nes 1. Ilpumepsl BONIpPocoB K KOHTPOJIbHOH padore Ne 1. MakcuMmajbHasi oneHka 15
0asioB. KoHTposibHasi padora B BHJE TecTa coAep:KUT 25 BompocoB, mo 0,6 0asuia 3a
BOIIPOC.

Bonpoc 1. Pa3mep B HECKOJIBKO HAHOMETPOB XapaKTepEH JIJIs:

1) 670X ¥ OPYruX MENKUX Mapa3uToB; 2) 00JIe3HETBOPHBIX OaKkTepuid; 3) OMOIOTHIECKUX
HAHOCTPYKTYp, Hanpumep aABoiiHo# cniupanu JIHK; 4) atoma Bonopoza.

Bonpoc 2. B coctaB pyOMHOBOTO CTEKJIa CPEAHEBEKOBBIE MacTepa BBOAMIHM YaCTHIIBI

1) 30mota; 2) cepebpa; 3) meau; 4) CBUHIIA.

Bonpoc 3. 3a uro 6pu1a npucyxaena Hobenesckas npemus XK. M. AndepoBy?

1) 3a cuHTE3 HAHOYACTHII 30JI0Ta 2) 3a KHUTY «MaIluHbl co37jaHus», 3) 3a pa3paboTKy
MOJTYTIPOBOTHUKOBBIX T€TEPOCTPYKTYP, 4) 3a co3aHNe TYHHEIbHOTO MUKPOCKOIa

Bonpoc 4. PazmepHslii 3¢ ekt B TEXHOIOIMH HAHOMATEPHUAJIOB - 3TO U3MEHEHHUE:

1) cBOliCTB HaHOOOBEKTOB B 3aBHCHUMOCTH OT pa3Mepa DJIEMEHTOB UX CTPYKTYpHI; 2)
pa3Mepa HaHOOOBEKTOB B 3aBHCHMOCTH OT BHEIIHHMX YCJIOBUH; 3) CBOWMCTB HaHOOOBEKTOB B
3aBHCHMOCTH OT BHEIIHUX YCIOBUM; 4) pa3Mepa HaHOOOHEKTOB B 3aBUCMOCTH OT COCTaBa

Bonpoc 5. [Insa 30:1eil 30m0Ta — € YBEIMYEHHUEM JUCIEPCHOCTH 30J€il (T.e. C
YMEHbILIEHUEM pa3Mepa YacTHIl) I[BET:

1) MeHseTCSl OT CHHETO K KPaCHOMY; 2) MEHSIETCS OT 3€JICHOTO K YKEITOMY; 3) MEHSeTCs
OT YEepHOTO K O6enomy; 4) He MEeHsIeTCs, T.K. He U3MEHSIeTCS XUMUYECKH COCTaB.

Bonpoc 6. TOKCHYHOCTh HAHOYACTHUI] MOKET OBITH 00YCIOBJICHA;

1) TOKCHYHOCTBIO CAMOTO BELIECTBA; 2) HAHOPa3MepaMu, B TO BPeMsI KaK CaMO BEILIECTBO
XUMHUYECKH WHEPTHO M B BUAE MaKpOYACTHI] HE TOKCHYHO; 3) KaTaJUTUYECKHM JCHCTBUEM
HAHOYACTHII; 4) BCE MMEPEUNCICHHOE BBIILIE.

Bomnpoc 7. VM300paxkeHne B pacTpoBOM (CKAaHHPYIOIIEM) SJEKTPOHHOM MHUKPOCKOTIE
dbopmupyeTcs 3a cueT

1) nudpakuuu >IEKTpOHOB, 2) nupakiuu PEHTTEHOBCKUX Jyded, 3) aHammza
BTOPUYHBIX 3JIEKTPOHOB, 4) aHaIM3a MPOIIEIIINX CKBO3b 00pa3ell AIEKTPOHOB.

Bonpoc 8. Kto sBisercs cozgarensiMu 30HA0BOM MUKPOCKOIINU?

1) HoBocenos u I'eiim; 2) XKopec Andepos; 3) Popep u bunnunr; 4) Puuapn @elinman

Bonpoc 9. HUOKP pacmudpoBbiBaeTcst Kak

1) Hanorexnomormueckass mHuimatuBa B Poccum, 2) Hayuno-ucciepoBaTenbckue u
OTIBITHO-KOHCTPYKTOpCKHE pa3pabotku, 3) HammoHambHBIE HCCIIEAOBATENbCKHE OOOPOHHBIE
KOHCTPYKTOpCKHE paboThl, 4) Hay4yHas u o01iecTBeHHAss KOMMEPIIHAIA3AIUS PE3YIBTATOB.

Bonpoc 10. Lens gesrensaoctu Poccuiickoro Hayunoro ¢onna (PH®D)?

1) ¢unancoBas mojaepkka (GyHIAMEHTAIBHBIX HMCCIICIOBAaHUM 2) OpraHU3aIllMOHHAS
HNOAJEPKKA MOATOTOBKA HAy4YHBIX KaJpoB 3) MOJAEPKKA pa3BUTHS HAyYHBIX KOJUIEKTHBOB 4)
MPABUJIbHBIN OTBET BKJIIOYAET BCE BhINICTIEPEUNCICHHOE



Paznea 2. Ilpumepsbl BONPoOCOB K KOHTPOJbHOH padore Ne 2. MakcuMaibHasi omeHka 35
0a/uioB. KonTpoibHas pabora B BHae TecTta coaep:kut 35 Bompocos, mo 1,0 0amny 3a
BOIIpOC.

Bonpoc 1. Atomer C B cocTtaBe rpad)eHa UMEIOT:

1) sp*-rubpuauzanuio; 2) sp>-ruOpuaAN3aIuio; 3) Sp-ruOpuaAN3aIuio; 4) IPOMEKYTOUHYIO
MEXTy Sp° U sp°

Bonpoc 2. JleToHanimoHHbIE HaHOAIMA3bI MOJIYYalOT:

1) KaTanUTUYECKUM MHUPOJIU30M YIIIEBOIOPOAOB; 2) METOJOM B3pbIBa CMECH F€KCOTeHa U
TPUHUTPOTONYONA; 3) CXKUTaHUEM TpapUTOBBIX 3JEKTPOJOB B DIEKTpUYECKOH 1yre; 4)
pacTBOpEHUEM CaKu B O€H3071e

Bonpoc 3. 3akon Mypa- »>MOHpUYecKOe HAONIOJCHUE, W3HAYATBHO CACIAHHOE
['opmonom MypoM, corjiacHO KOTOPOMY KOJHMYECTBO TPAaH3UCTOPOB, pa3MellaeMbIX Ha
KpHUCTAJUIE UHTETPAIIbHOU CXEMBI:

1) ynBauBaeTcst Kakzble 6 MeCAIIEB; 2) yIBaBaeTCs Kaxable 24 Mecsna; 3) yaBanuBaeTcs
KaxJple 6 jet; 4) ynBauBaercs Kaxple 10 et

Bonpoc 4. [lomemas TOHKWNA CIOM MOJYNPOBOJHMKA C Y3KOW 3alpelieHHON 30HOH
MEXIY IBYMsI CIOSMU Marepuana c Oojee IIMPOKOW 3alpelieHHOW 30HOW, M TeM CaMbIM
OTpaHUYMBas JBUKEHHE AIEKTPOHA 110 OJTHOM KOOpIUHATE, MOJIy4aloT:

1) KBaHTOBYIO TOUKY; 2) KBAaHTOBYIO IMY; 3) KBaHTOBBII Oapbep; 4) KBAHTOBYIO HUTh

Bonpoc 5. HanomenunuHa BKIto4aeT

1) nuarHocTUKy M JeueHHe 3a0o0JeBaHUM, 2) MPOPUIAKTUKY, JUATHOCTUKY U JICUEHUE
3a0oneBaHuid, 3) JeUYeHHE W TMPOTE3UpOBaHUE, 4) AMATHOCTHKY, JICYCHUE, MPOTE3UPOBAHUE U
MMILIAHTUPOBAHUE PA3JIUYHBIX YCTPOUCTB

Bomnipoc 6. OcHOBY CTPYKTYpHbI JIMIIOCOM COCTaBJISCT:

1) MUumuIHBI MOHOCTION; 2) TUMHUAHBIN OUCIION; 3) TPOINHOMN CIIOH JIUMUTHBIX MOJCKYII.

Bonpoc 7. I3 noauMepHbIX CTPYKTYp IJIS TPAHCIOPTA JICKAPCTBEHHBIX BEIIECTB Yallle
BCET0 UCIOJb3YIOT

1) momuMepHbIE BOJIOKHA, 2) MOJTUMEPHBIC CQEphl, CTEP)KHHU U HUTH, 3) MOJIUMEPHBIE
HUTH, 4) OTUMEPHBIE HAHOYACTUILIBI, MULIEIUIBl U MUKPOKATICYIIBI.

Bomnpoc 8. BcraBpTe HemocTarOMA  MYHKT. Metonq MarHUTHO-KHUIKOCTHOU
TUNIEPTEPMHUM TIPU JICUCHUHM paka BKIIOYACT CIEAYIONIME CTaauu: 1 - BBEJACHHE MarHUTHBIX
HAHOYACTHI] B OMYyXOJIb, 2 - MAarHUTHAsI (PUKCAIMsI HAHOYACTHUIl B OIYXOJIEBOM TKaHH, 3-.... 4 -
HNOAJEpKAaHUE TeMmIepaTypel B onyxoiau 45-47 °C, 4TO NpHUBOJUT K Pa3pyLIEHUIO PaKOBBIX
KJIETOK.

1) narpeB ¢ nomomipto MK-u3nydenus, 2) HarpeB MOCTOSIHHBIM MAarHUTOM, 3) HarpeB 10
95-99 °C, 4) HarpeB B IEpPEMEHHOM 3JICKTPOMAarHUTHOM T10JIe

Bonpoc 9. MaruuTHble HAHOYACTHUI[BI MOXHO MCIIOJIb30BATh:

1) B xayecTBe COpOEHTOB JJII OYHUCTKH CTOYHBIX BOJA; 2) B MEIWUIIMHE IJII aJAPECHOMN
JIOCTaBKH JIEKAPCTBEHHBIX BELIECTB; 3) AJIs 3amKcy HHpopManuu; 4) Bce NEPEeUUCICHHOE

Bonpoc 10. KomnakTHbIi MaTepraa Ha OCHOBE OKCHIOB, KapOUI0B, HUTPHUIOB, OOPUIOB
U JpYTuX HEOPraHWYECKUX COEAMHEHUH, COCTOSIMN W3 KPUCTAJLUIUTOB (3€pEH) CO CPEeIHUM
paszmepomM 10 100 uM, sBasieTCA:

1) HaHOKOMIIO3UTOM; 2) HAHOKEPAaMHUKOH; 3) HAHOCTPYKTYPUPOBAHHBIM METAJUINYECKUM
cIu1aBoM; 4) MarHUTHBIM HAaHOMaTepUaIoM

Bonpoc 11. K meronaM KOMIAKTUPOBAHUS YJAbTPAIUCIEPCHBIX TOPOIIKOB OTHOCHTCS

1) criekanue o JaBieHueM; 2) KpydeHHue Mo BRICOKUM JIaBJICHHEM; 3) paBHOKaHAJILHOE
YIJIOBOE IIpeccoBaHue; 4) BCECTOPOHHSS KOBKaA (IIPECCOBaHKE) ¢ MHOTOKPATHON CMEHOW ocH

Bonpoc 12. MarautoMarkuii HaHOKpUCTaUTMUECKHi criiaB (tuna dailHMET) MOXKHO
HOJIyYUTh METOJIOM:

10



1) OblcTpoil 3aKkajKd pacijlaBa Ha T[MOBEPXHOCTH Bpamjaromerocs OapabaHa u
NOCJIEAYIOLIETO HAaHOKPUCTAJUIM3YIOIIEr0 OT)KMIa; 2) 3aKalIki pacijiaBa B JIEAAHON Boxe; 3)
MEJICHHOTO OXJIKJICHUS pacijiaBa Ha TOBEPXHOCTH OapabaHa

Bonpoc 13. M3HococToOlKHE HAHOCTPYKTYPUPOBAHHBIE MOKPBITHS [UISI PEXKYILETO
UHCTPYMEHTA:

1) mpumensitoTcs ¢ koHua 19 Beka; 2) npuMeHnsoTces ¢ koHua 20 Beka; 3) ecTb OTAEIbHBIE
OMBITHBIE 00Pa3Ilbl, HO MACCOBOM TEXHOJIOTUU HET; 4) 3TO JajeKas MepcreKTUBa

Bonpoc 14. B cocTtaB paguonoriomaronux NoKpeITUH MOTYT BXOJIUTH!

1) manouactunsl Fe, Ni, Co; 2) manouactunbl ¢pepputoB (BaFe 04, FesOs u T. 11.); 3)
YTJIEPOJHBIC HAHOTPYOKHM M HAHOBOJIOKHA; 4) BCE MIEPEUNCIIEHHOE

Bompoc 15. HanopuneTpamuss — 95TO0 MEMOpaHHBIA METOJ OYHCTKH BOJIBI,
npeHa3HAYCHHBIN I OTJENICHHS CIeIyIOIUX 3arps3HeHUI:

1) MHOTrO3apsiHBIE HOHBI, OPraHUYECKHE MOJIEKYIIbI, BUPYCHI, 2) OaKTepHH, KOJUIOMIHbIE
gacTuipsl, 3) actunsl pasmepom 0,1 — 1 mm, 4) monsr Na* u CI

8.3. Bonpocel AJis MTOrOBOI0 KOHTPOJIAA OCBOCHUSI JUCHUIJIMHBI (3auem ¢ 0UeHKOIL)

Maxkcumanvnoe konuuecmeo 6annoe 3a 3auem c ouenxoi — 40 oéannos.

3ader mpoBoAWTCS B (opMe HamMcaHUs TecTa. TecToBoe 3amaHue cocTouT u3 40
BOTIPOCOB C 4 BapuaHTaMU OTBETOB. BOMpPOCHI C BapuaHTaMH OTBETOB OXBATHIBAIOT BCE TEMBbI
MpaKkTUYECKUX 3aHATHN. Kakaplii U3 BOMPOCOB ¢ BapHaHTaMH OTBETOB OllEHHWBAaeTCs B 1 Oayl.
MakcumaibHas olieHKa 3adera coctanisieT 40 6aios.

OOmast oleHKa pe3yIbTaTOB OCBOCHMS JHUCUUIUIMHBI CKJIAJbIBAETCS M3 YHcia OaljioB,
HAaOpaHHBIX B CEMECTpPE U Ha 3aueTe. MakcuMalibHas 001ast OI[eHKa MO TUCIUTUTMHE COCTABIISET
100 6amoB.

8.3.1. IIlpuMepbI KOHTPOJILHBIX BOMPOCOB /IJIsi HTOTOBOI'0 KOHTPOJISI 0CBOEHMSI
JUCHUILINHBI (3auem ¢ oUeHKoI)

1. Kak Ha3wiBanachk HoOeneBckas neknus P. Oeitnmana?
1) «O BO3MOXHOCTH CO3/IaHUsI HAHOOOBEKTOBY, 2) «O mepCcreKTuBax HaHOTEXHOJIOTUNY, 3) «B
HAHOTEXHOJIOTUU MHOI'O MecTa», 4) «TaM BHU3Y MHOTO MECTa.

2. IlposiBienuem pazmepHoro 3¢ ¢exra He siBasieTCs

1) xatamuTHYeCKass aKTUBHOCTh HAHOYACTHI] 30JI0Ta B peakinuu okucienuss CO Kuciaopoaom, 2)
CHIDKEHME TeMIiepaTypbl Kiopy HaHOUaCTHIl HUKENS C YMEHBIIEHUEM UX pa3Mepa, 3) CHI)KEHUE
TEMIIepaTyphl IUIABJICHUSI HAHOYACTHI] 30JI0Ta C YMEHBIIEHUEM UX pa3Mmepa, 4) KaTaJuTHYecKast
AKTUBHOCTbH IVIATUHBI B PEAKIIUN OKHUCIEHUS BOJIOPOA.

3. Hanorokcukonoruss — 370 1) Mepa HECOBMECTUMOCTH BEILECTBA C >KU3HbBIO, 2) HU3y4yeHUE
TOKCUYHOCTH HAHOMAaTepHasoB, 3) MpUMEHEHUE HAHOYACTHIl B Ka4eCTBE OOEBBIX OTPABISIOIINX
BEILECTB, 4) 3aIpeT Ha UCTIOJIb30BAHIE HAHOYACTUII B MUIIEBBIX MPOAYKTaX

4. PaboTa CKaHUPYIOIIET0 TYHHEIbHOTO MUKPOCKOIIa OCHOBAaHA Ha:

1) mudpakuum peHTreHOBCKHMX Jydel; 2) addexre TyHHEIHPOBAHUS SIECKTPOHOB MEXKIY
IPOBOJAIIEH MOBEPXHOCTHIO O0Opasla M CBEPXOCTPOW WIJIOW; 3) MpOoCBEUYMBAHUHU OOpa3la
PEHTTEHOBCKUMHU JlydyamH; 4) IpOCBEYMBAHUK 00pa3lia MyYKOM 3JIEKTPOHOB MPHU YCKOPSIOIIEM
HanpspkeHuu 200-400 B.

5. YuactHukoM nporpammsl «Y MHUK» MoxxeT sBasATHCA:

1) ropuaudeckoe JUIO JI0OO0T0 BHUIA; 2) IOPUIUIECKOE JIUIO JIFOOOT0 BUIIA, 32 UCKIIOUYECHHUEM
Ka3éHHOr0; 3) (hu3mvecKkoe JUI0 Bo3pacToM oT 18 1et; 4) ¢pusndeckoe nurio ot 18 mo 28 ner.
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6. K nepcrnekTUBHBIM HalpaBiIeHUSIM HAHOMEIUIHBI He OTHOCATCS:

1) cucreMbl afpecHON TOCTaBKU JIEKAPCTB W HAHOYMIIBI JUISl AUATHOCTUKH; 2) UMILJIAHTHUPYEMbIE
yCcTpoiicTBa M MaTepuaisl; 3) BBICOKOTEMIIEPATYpPHBIE CBEPXIPOBOJAHHUKH M BOJOPOJHBIE
VCTOYHHMKHU YHEPTUN.

7. BekTOpHBIN KOMIIOHEHT Ha MOBEPXHOCTH JIMTIOCOM CITYXKHUT JIJISL:

1) moOBBIMIEHUS YCTOWYMBOCTH JIMIIOCOM; 2) TMOBBIIMIEHUS E€MKOCTH JHMIOCOM; 3) 3allUThl
COJIEPKUMOTO JIUTIOCOM OT JeUCTBUS (EpMEHTOB; 4) aapecHOW JOCTAaBKU COACPKUMOTO
JUTMIOCOM K KJIETKaM-MHUILICHSM.

8. dymnepeHaMu Ha3bIBAIOT KIIACC MOJIEKYJ, COCTOSIIUX U3 aTOMOB C, 00pa3yIonux 000JI0UYKH:
1) ¢ 12-f0 NATUYTONBHBIMH M 2-MsI WM 0o0Jiee MIECTUYTrONbHBIMH KojibllamMu; 2) ¢ 12-10
IIECTUYTOJIBHBIMUA U 2-MsI UM OoJiee MATUYTONbHBIMU; 3) ¢ 12-10 IATHYTONBHBIMU U 2-MsI WM
0oJiee 4eThIPEXYToJbHBIMU; 4) ¢ 12-10 BOCBMUYTOJIBHBIMH M 2-Ms WK 00JIee MeCTUYTOIbHBIMU

9. B nacrosmee Bpemst IBM u npyrue nepenoBbie TPOU3BOIUTENN UHTETPATBHBIX MUKPOCXEM
UCIIOJIB3YIOT TEXHOJOTUUECKHI MPOLECC C XapaKTEPHBIM Pa3MepOM:
1) 900 uMm; 2) 130 HM; 3) 10 5M; 4) 0,5 HM

10. Ha pucyHke n3o0pakeHa cxema:
1) KOJJTOMTHOTO CMHTE3a KBAaHTOBBIX TOUECK; I‘I'l'l"l"l:':r'; h"-'L:: ".I'qu-.“ ol
2) mosyuyeHusi KBaHTOBBIX TOUYEK METOJIOM

autorpaduu;
3) MOJIEKYJIIPHO-TTYYCBOM SMMUTAKCHU; A
4) na3epa Ha KBAHTOBBIX TOYKAX AL

i 8 AR

WO TP R~ 1A PROsn i LIm

11. Yto Takoe MarHuTHAs KUIKOCTH?

1) pacrinaBiieHHBI MAarHUT; 2) yCTOMUYMBAs B3BECh (DEPPOMArHUTHBIX HAHOYACTHI] B KUKOCTH;
3) KMAKOCTh, TOJBEpPrHyTas MAarHUTHOW o00paboTke; 4) IKHAKOCTh, H3Iydaromas
3JIEKTPOMArHUTHOE T10JIe

12. K ocHOBHBIM METOJaM MOJYYEHHUS] KOHCOIMINPOBAHHBIX HAHOMATEPHAJIOB He OTHOCHTCH:
1) wuHTeHCHBHas IuUlacTHYecKas naedopMmanus; 2) KOMIAKTHUPOBAHUE YJIBTPATUCIIEPCHBIX
MOPOUIKOB; 3) KOHTpOJIMpyeMas KpUCTAJUIM3alus U3 aMOpP(QHOro COCTOsSHUS; 4) ocaxIeHHe
CoJIel B BOJJTHOM PacTBOpE

13. Hanouactuiel 1 HAHOCTPYKTYPBI B COCTaBE HAHOKOMITO3UTA CITY>KaT JJISL:

1) mpumaHus KOMMeEpUYECKOH IpPHUBIIEKATEIbHOCTH; 2) MOBBIMIEHUS TBEPAOCTH; 3) MpHIaHUA
MarHUTHBIX CBOMCTB; 4) yIy4IIEHUS MEXaHHYECKUX CBOWCTB WIM MPHUAAHUS HOBBIX
(GyHKIIMOHATIBHBIX CBOMCTB

14. TIlocTosHHBIC MAarHUTHl Ha OCHOBE TCPMOIUIACTUYHOI'O IMOJUMCPHOIO MarcepHaia H
MAarauMTHBIX ITOPOIIKOB HA3bIBAKOTCA:

1) mpenperu; 2) TepMOIIACThL; 3) HAHOMArHUTHI; 4) MAarHUTOIIACTBI

15. HanouacTHIIbI JUOKCHUIA TUTaHA BBOIAT B COCTAB I[EMEHTA JUIS:
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1) TOBBIIIEHUS CTOMMOCTH; 2) TIOBBIUIEHUS DJIEKTPOIPOBOAHOCTH; 3) TOBBIIICHUS
BOJIOOTTAJIKUBAIOUINX CBOWMCTB; 4) 1 3pQeKTa CaMOOYHCTKU 3a CUeT (POTOKATATUTHUECKUX

csoiicts TiO;

[lonHblli HepedYeHb OLIEHOYHBIX CPEACTB IMPUBEAECH B BHUJAE OTACIBHOTO JOKYMEHTA,
SIBJISTFOIIIETOCS HEOTHhEMJIEMON YacThI0 OCHOBHOU 00pa30oBaTeNbHOM MPOTpaMMBl.

8.4. CtpykTypa n npumepsl OMJIETOB IS 3auema ¢ OUeHKOIL

«Ymeepoicoaro» MuHHCTEPCTBO HAYKHU U BhICIIEro oopa3zoBanus PO
H.o. 3aB. kadenpoii Poccuiickuii XMMHKO-TEXHOJOTHYECKUN YHUBEPCUTET
HMHT umenu JI.. MenaeeeBa
(Mlomxnocts, nassaime Kadenps) Kageopa nanomamepuanos u nanomexnonozuu

22.03.01 «Mamepuanoseoenue u mexnoio2uu Mamepuaios»
IMpoduan — «KMatepuajioBeieHue U TEXHOJOTUH
HAHOMATEPHAJIOB U HAHOCHCTEM»

« » 202 1.
— — Bseoenue 6 cneyuanvnocms

M.IO. KoponeBa

(TToamucs) M. O. Gamumns)

Buger Ne 1

1. Kak Ha3zpiBanachs HoOeneBckas jnekuus P. Oeitnmana?
1) «O BO3MOXHOCTH CO3IaHMsI HAHOOOBEKTOBY, 2) «O mepcrneKTuBax HaHOTEXHOJIOTUNY, 3) «B

HAHOTEXHOJIOTUU MHOTO MecTa», 4) «TaM BHU3Y MHOTO MECTa.

40. HanouacTuibl JMOKCH/a TUTAHA BBOJAT B COCTAB LIEMEHTA JIJIS:
1) TmOBBIMIEHHWS CTOMMOCTH; 2) TOBBIMICHUS 3JIEKTPONPOBOTHOCTH; 3) MOBBIMICHUS
BOJIOOTTAJIKUBAIOIINX CBOMCTB; 4) mis 3¢pdexra caMoOdnCTKH 3a cUeT (POTOKATATUTHUECKUX

csoiicts TiO;

9. YYHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCIHHUITVINHbI

9.1. PexomenayeMasi TuTEpaTypa

A. Ocnosnasn rtumepamypa

1. FOpros E.B. Hanomarepuansl 1 HaHOCTPYKTYpBL. - M.: PXTY um. JI.11. Menneneena —
2010, 1.1 -124c., 1.2 - 148 c.

b. /lonoanumenvnas numepamypa

1. Peokonkos, J[. WM. Hanomarepuansl: ydeOHoe mocobue / JI. U. Pwsoxonkos, B. B.
JI€suna, DO. JI. JI3umsurypu. - 2-¢ u3a. - M. : BUHOM. JlaGopartopus 3nannii, 2010. - 365 c.
2. IOproB E.B., Koponesa M.IO. IIpornecchl nosyuyeHuss HAHOYACTUL] 1 HAHOMATEPHUAJIOB.

— M.: PXTY um. JI.U.Menneneena — 2010. - 152 c.

9.2. PexoMeHAyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOil nHpopManuu

Hay4Ho-TexHHUeCcKHue KypHAaIbL:
1. XKypnan «Poccuiickue HaHOTeXHOJIOTUMY, ISSN 1992-7223
2. Kypnan «HanotexHosoruu u oxpana 310poBbs», ISSN 2076-4804
3. XKypnan «Hanoungycrpus», ISSN 1993-8578
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Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAITMOHHON ceTr IHTEepHeT:
Hayunas snekTponHas 6ubnmoreka www.sciencedirect.com.

baza nanubix Pocmarenta www.fips.ru

[TarenTHas 6a3a nanHBIX http://ep.espacenet.com

baza nanHbIx Hay4dHBIX cTareid http://elibrary.ru

el S

9.3. CpeacrBa odecnevyeHHsi OCBOCHUS TUCHUTIINHbBI

Jis  peanu3anuy  JTaHHOTO JUCIUIUIMHEA [OJATOTOBJICHBI CIEAYIOIIHE CPEICTBa
o0ecrneyeHrs OCBOCHHUS JUCIUIINHBL:
- KOMIIBIOTEPHBIE MTPE3EHTAINH K JIEKIIMOHHBIM 3aHATUSM, 00Illee YUCIIO CIalI0B —
6onee 400;
- pa3aaTOYHBIA MaTepUal Mo JEKIHUIM
- HaboOp TeM JOKJIaI0B Ha CEMUHApax, o0I1ee Ynucio TeM — oosee 60
- 0aHK TECTOBBIX 3a/IaHUH JIJI1 KOHTPOJIbHBIX padOT
- 0aHK TECTOBBIX 3aJaHUIl JJIS HMTOTOBOIO KOHTPOJISI OCBOCHMS TUCIUIUIMHBI
(ob1ee uncio BonpocoB — He MeHee 80).
g peanuzanuu y4eOHOM HpPOrpaMMbl C HCIOJIB30BAHUEM 3JIEKTPOHHOTO OOYYEHHUS
(O0) u aucraHIMOHHBIX OOpa3zoBaTenbHbIX TexHoJorui (JIOT) mpumenstorcs cienyromue
o0Opa3oBaTeibHble TEXHOJIOTUH U CPEICTBA 00ECTIEUeHUS] TUCIUTUIUHBIL:
— DUOC PXTY um. JI.1. Menneneena;
— miatdopMsl 1715 TpoBeieHus BeOuHapos (eTutoruim u ap.);
— 1u1aTdopMbl JJIs IPOBEACHUS OHJIAH KoH(pepeHwmii (Zoom, Skype u 1ip.);
— yuebnsiii moptast Moodle PXTY um. [I.1. Menneneesa (nnu apyrue LMS);
— CEepBUCHI IO JOCTAaBKH e-mail cooOmeHui.
Jlisg mpoBelneHus: MPOMEXKYTOYHBIX M HMTOTOBOM aTTECTAllMd MOTYT HCIOJIb30BaThCA

Takue cepBUCH Kak: SAnmexc.@opmbl, Zoom, Skype, oTaenbHbIE CHEIUATU3UPOBAHHBIE MOTYIIH
LMS.

I[JBI OCBOCHHA NUCHUIIIIMHBI UCHIOJB3YIHOTCA CICAYIOIKUC HOPMATUBHBIC U HOPMATUBHO-
MCETOANYCCKUEC TOKYMCHTBI:

Jl5iss OCBOCHMS AUCHMILTUHBI HCIIONB3YIOTCS CICAYIOIINEe HOPMATUBHBIE U HOPMAaTHUBHO-
METOJIUYECKHE TOKYMEHTHI:

— ®enepanbubiii 3akoH Poccuiickoir ®enepammu ot 29.12.2012 Ne 273-d3  «O6
oOpazoBanun B Poccuiickoii ®Penepaunu» [InekTpoHHbId pecypc] — Pexum nocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 (mata
obpamenus: 15.05.2019).

— @egepanbHBIE  TOCYNApPCTBEHHBIE  OOpa3oBaTENbHBIE  CTAHAAPTHI  BBICIIETO
obpazoBanust // KoopauHaImOHHBIA COBET Yy4eOHO-METOAMYECKHUX OOBEIMHEHHA W HAyIHO-
METOJIMYECKUX COBETOB BhICIIEH mKOMbL. [lopTan denepanbHbIX 00pa30oBaTENbHBIX CTAaHIAPTOB
BBICILIETO oOpazoBaHus [ DneKTpOHHBIN pecypc] - Pexum JlocTyna:
http://fgosvo.ru/fgosvo/92/91/4 (nara obpamenus: 15.05.2019).

— Ilpukaz MunucrepctBa obpasoBanus u Hayku P® ot 23.08.2017 Ne 816 «O06
yrBepxaeHun [lopsiaka mpuMeHeHHs] OpraHu3alsIMH, OCYILIECTBISIONIMME 00pa30BaTENbHYIO
NESTENIbHOCTD, DJIEKTPOHHOTO OOyUYeHUsl, JUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHH TpH
peanu3anuy  00pa30BaTENIbHBIX MpOTrpaMM» [DJNEeKTpOHHBIM pecypc]. Pexum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%EO0%ET7 (nara obpamenus: 15.05.2019).

[Ipy OoCcBOEHWM AMCUUIUIMHBI CTYAEHTBHI JTOJKHBI HCIIOJIB30BaTh MH(OPMAIMOHHBIE U
nH(pOpMaLlMOHHO-00pa30BaTeIbHbIE PECYPCHI CIEAYIOIINX MTOPTAJIOB U CallTOB:

— @enepanbHBId EHTP WHPOPMAITMOHHO-00PA30BaATEIBHBIX PECYPCOB. [DIEKTPOHHBIN

14



pecypc] — pexum gocryna: http:// www.fcior.edu.ru/ (mara oopamenus: 15.05.2019).

— HWudopmanmonnas cuctema «EnnHOe OKHO JTOCTyIa K 00pa3oBaTeIbHBIM peECypcam.
URL: http://window.edu.ru/ (nara obpamenus: 15.05.2019).

— OOJIIO: cootBercTBue TpedoBanusM DPI'OC [DnextponHsld pecypc] — Pexum
nocryna: http://fepo.i-exam.ru/ (gara obpamenus: 15.05.2019).

10. METOANYECKHUE YKA3ZAHUS JJISA OBYUYAKOIIUXCA
10.1. Inst ctyneHTOB, 00y4aromuxcsi Mo 04Hoil gopme, 6€3 UCMOIb30BAHUS IJIEKTPOHHOT O
00pa30BaHusl U AUCTAHIIHOHHBIX 00Pa30BATEILHBIX TEXHOJIOTHIA

Meroandeckue pEKOMEHIAIMH 110 OpTaHM3aluyd y4eOHOM paboThl 00ydaromerocs
HANpaBlieHbl HA TIOBBIIICHHE PUTMHYHOCTA U D(PPEKTUBHOCTH €ro ayJuTOPHOU U
CaMOCTOSITENIbHOM pabOThI 10 AUCLHUIIINHE.

VYyeOnast qucuuiinHa «BBeeHNe B CIIEUATBHOCTY BKJIIOYAET 2 pa3jelna, KaXIbli u3
KOTOPBIX HMMEET ONpEJENIEHHYIO JIOTUYECKYI0 3aBeplIeHHOCTh. [Ipu u3ydeHUMM Marepuania
KOKIOTO paszjiesia PEKOMEHAYETCsl PETyJSipHOE IMOBTOPEHHE Y4eOHOro MaTepuaia, a Takke
JIOTIOJTHEHWE €ro CBEJCHUSMH W3 JHMTEPaTypHBIX HCTOYHUKOB, MPEICTABICHHBIX B yueOHOMU
nporpamme.

Teopernueckne OCHOBBI MaTepuaja pa3/esoB AMCLUUIUIMHBI H3JIaraloTcsl Ha JIEKIHIX
npenogaBareneM. [IpakTudeckoe 0OCBOGHHE y4eOHOTO MaTepuaia Ha CEMHHApaxX MPOBOJIUTCS B
¢dbopMe MOATrOTOBKH JOKJIAJ0B 10 BEIOPAHHBIM M3 CIIKMCKA TeMaM. JlenaTh JOKIabl MOKHO KakK B
COTIPOBOXKACHUH KOMIIBIOTEPHBIX MPE3eHTaIni, Tak U 6e3 HuX. [IpoqomKUTeNbHOCTh TOKIaaa —
5-10 muH.

CoBOKyIHasI OIEHKa TEKyIel pabdoThl 00YYaroIIerocss B CEMECTpe CKJIAQJBIBACTCS W3
OILICHOK 3a JOKJaJbl U 3a KOHTPOJIbHBIE paboThl. [IpeaycMoTrpeHo 2 00s3aTENbHBIX TOKJIaa.
MakcumanpHas OILIGHKa 3a OJWH JIOKIQJ COCTaBiseT S5 OamioB, BCEro 3a JOKIAIbI
npexycMoTpeHo 10 OGamroB. MakcumaibHas OIGHKa 3a TIEPBYIO KOHTPOJIBHYIO padoTy
cocraBisier 20 OayioB, 3a BTOPYIO KOHTpOJbHbIE pabory — 30 OamnoB, Bcero 3a JBe
KOHTpOJIbHBIE paboTel — 50 OammoB. Bcero makcuManbHas oOIleHKa pabOThl B CeMecTpe
cocrasmsieT 60 6amoB.

B coorBercTBUM C y4eOHBIM IUTAHOM H3YY€HHE TUCIUIUIMHBI 3aBEPIIAETCS UTOTOBBIM
KOHTpoJIeM B ¢opMe 3adera ¢ OIeHKOW. MakcumanbHasi OIeHKa Ha 3adere cocraBisieT 40
0asos.

OOmast oreHKa Pe3yIbTaTOB OCBOCHHS JUCHUIUIMHBI CKJIAJBIBACTCS M3 YHCla OalljioB,
HaOpaHHBIX B CEMECTpPE U Ha 3aueTe. MakcumalibHas 00111ast OIleHKa MO TUCIUIUIMHE COCTABIISAET
100 Gamos.

10.2. Inst ctyieHTOB, 00y4aromuxcsi Mo 04Hoil ¢gopme, ¢ UCIOJIb30BAHUEM YIEKTPOHHOI0
00pa30BaHUsA M JUCTAHIMOHHBIX 00Pa30BaTEIbHbIX TEXHOJIOT U
[Ipy WcmoNb30BaHUU DIEKTPOHHOTO OOYYECHHS W JUCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTHI 3aHSTHUS TOJHOCTHIO WJIM YacTUYHO NPOBOJAATCA B pexume onnaiiH. O0beM
JUCUMIUIMHBL W paclpesielieHne Harpy3kd 1o Buzaam pabor coorBerctByer 1. 4.1.
Pacnipenenenne 6ammoB coorBercTByeT 11.10.1 11060 MOXKET OBITH M3MEHEHO B COOTBETCTBHH C
pemienueM kadenpsl, B ciaydae nepexoma Ha D0 u JOT B mpomecce obydenus. Pemenue
Kadenpsl 00 UCMONB3yeMbIX TEXHOJIOTHSIX U CUCTEME OLIEHMBAaHUS JOCTHKEHHUHN 00yJarommxcs
MPUHUMAETCS C YIETOM MHEHHS BEAYIIETO MPETOoJaBaTelis U JOBOAUTCS O 00YJIArOIIUXCSI.
11. METOJJAYECKHE YKA3AHMS JJISI TIPEIIOJIABATEJIEN
11.1. /lnst npenoaaBartesei, NpH peajJu3aluy NPOrpaMMbl 10 04HOM ¢Gopme, Oe3
HCIOJIb30BAHMS YJIEKTPOHHOT0 00pa30BaHusl U IMCTAHIIMOHHBIX 00pPa30BaTeIbHbBIX
TeXHOJIOT Uil

OcCHOBHOM 3amauell mpenojaaBaTeed, BEAYIIMX 3aHATHS MO JUCHUIUIMHE «BBeaeHue B
CHEIHUAILHOCTDY, SBISIETCS CTUMYJIMPOBAaHHME Y OOy4alomuxcs UWHTEpeca K Oymaymiei
CIENHUATLHOCTH, 000CHOBaHUE HEOOXOMMOCTH MPUOOPETEHUS UMH TTTyOOKHX CHCTEMAaTHYECKHUX
€CTECTBCHHO-HAYYHBIX W WHXXEHEPHBIX 3HAaHWUH, KOTOphIE OHM OyAyT TMOIy4aTb B XOJE
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nanpHenmero oo6ydenuss B PXTY wum. .M. MengeneeBa, a Ttakxke G(HOPMUPOBAHHE Y
oOydJaromuxcsi HaYadbHBIX 3HAHUW B OOJACTH HAHOTEXHOJIIOTMM W HAaHOMATEpPUAJIOB,
HEOOXOAMMBIX [UIi WX JaJbHEWIIed paboTel B 00JaCTH XUMHYECKOM TEXHOJOTHUH
HAHOMAaTEPHAJIOB, B TOM YHCIIC TIPH MPOXOXKICHUN YIEOHON U TEXHOJIOTUIECKOU MPAKTUKH B 4 U
6 ceMecTpax ¥ y4eOHOM HayYHO-HUCCIEI0BATEIICKON PaOOTHI.

C uenpio Oonee 3(PGEKTUBHOTO YCBOCHHUS OOYYAOIIMMHCS Marepuala JaHHOU
JUCIHUIUIMHBL TIPU  TPOBEIACHUM JIEKIMOHHBIX 3aHATUH PEKOMEHIYeTCs HCIO0JIb30BaTh
MyJIbTUMEANIHBIE Tpe3eHTAM, Tpaduku ¥ TaONWIBl, WIIIOCTPUPYIONIME MaTepHal,
JEeMOHCTpaoHHble  GuiabMbl. st  Oonee rayOOKOro W3Yy4YeHHsT TMpeaMera B paMKax
CaMOCTOSITENILHOM ~ pabOThl  MpEnojaBaTeib ~ MOXET  PEKOMEHIOBaTh  OOydaromuMcs
03HAKOMJICHHE C MYOJIMKAIUsIMH B IEPUOINYECKUX KypHanax u HTepHeT-pecypcax.

Jlnst 6oee moMHON M TIyOOKOH MpopabOTKM MaTepHajia AUCLUILUIMHBL, B TOM YHCJIE Ha
KOHKPETHBIX TpUMepax, MpPelyCMOTPEHO IMPOBEIEeHUE MPAKTUUYECKUX 3aHiATHiH B ¢dopMme
JIOKJIA/I0B 00yUaIONIMXCs IO BHIOPAHHBIM U3 crircka TeMaM. [1oAroToBKka JOKIaA0B HalpaBieHa
Ha T[IOBBIIIEHUWE HHTEpeca K H3y4aeMoH ITUCIUIUIMHE, OHA CTUMYJIHMpYET OO0ydaroummxcs K
CaMOCTOSITENIbHON TBOPUECKOM paboTe 1o U3yyaeMoi TeMaTHKe.

11.2. lns npenogaBaresieii, NpM peajJu3anuy NPOorpaMMsl 1o 04HoO# ¢opme, ¢
HCN0JIb30BAHHEM JIEKTPOHHOI0 00PAa30BaHMsA U AUCTAHIHMOHHBIX 00pa30BaTeIbHbBIX
TEXHOJI0T Ui

IIpu ucnosnb30BaHUM BJIEKTPOHHOTO OOy4Y€HMsI M JUCTAHIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTUH 3aHATHS TOJHOCTHIO WJIM YacTUYHO IPOBOJAATCS B pexxkuMe onHiaiiH. OO0bem
JUCUMIUIMHBI W paclpelielieHne Harpy3ku 1o Buzaam pabor coorBercTByer 1. 4.1.
Pacnpenenenne 6annoB coorBercTByeT 1.10.1 MO0 MOXKET OBITH M3MEHEHO B COOTBETCTBHH C
pemenueM kadenpsl, B ciaydae nepexona Ha D0 u JIOT B mpomecce oOydenms. Perenue
Kadeaprl 00 UCHOIB3YEMBIX TEXHOJOTHAX M CUCTEME OLIEHMBAHUS JTOCTH)KEHUH 00ydaromuxcs
IPUHUMAETCS C yU€TOM MHEHHUS BEAYILEro NpenojaBaresst U JOBOJUTCS 10 00yUaroHUXCsl.

Peanmzamuss D0 u JIOT mpenmonaraet WCIONb30BaHUE CIEAYIOMIUX BUAOB Y4eOHOI
NESTEIbHOCTH: OHJIAH KOHCYJIbTAllMM, IPAKTUYECKHE 3aHATUS, BUAEO-JEKIHUH;, PpacChUIKa
y4eOHO-METOIMYECKUX MATEpUAIIOB 1O AJIEKTPOHHOH MOYTE; TEKYLIHMH KOHTPOJb B PEKUME
TECTUPOBAHUS U IPOBEPKH JOMAIIHUX 3aJlaHU; CaMOCTOsATENIbHAs paboTa U T.JI.

IIpu peanmsanuu PIIJ] B 3aBucuMocTH OT KOHKpeTHOH cutyauuu 20 u OT moryr
OBITh IPUMEHEHBI B CJIEAYIOIIEM BUE:

. 00beM YacoB KOHTAaKTHOW paboThl O0OydalomMXCs C IMpernojaBaTesieM He
COKpaIIaeTcsl U JIEKTPOHHBIE 00pa3oBaTenbHbIe pecypchl (DOP) meTonmuueckn obecreunBaroT
CaMOCTOSITENIbHYI0 paboTy oOydarommxcsi B 00beMe, MpelyCMOTPEHHOM paboyeil mporpaMmmon
naHHOM aucuuiuinHbl. [Ipu 3TOM B ciaydyae HEOOXOOUMOCTH 3aHATHSI MPOBOIATCS B PEKUME
OHJIaliH;

. cMemaHHbie (GopMbI 00yUYEHUs, coUeTarone B ce0e ayaTuTOpHbIC 3aHATHs (TIPH
BO3MOXKHOCTH MEPEBO/Ia YaCTH KOHTAKTHBIX YacOB PabOTHI 00YUAIOMIUXCS C MPENoAaBaTeiIeM B
3JIEKTPOHHYIO HWH(POPMAIIMOHHO-00pa30BaTEIbHYIO0 Cpely 0e3 MOTepHu COAEpX)aHUs ydeOHOM
mucuuruinael) 1 JOP (9acTe yueOHOro Marepuana (Hampumep, JISKLIUH) MOXET ObITh 3aMEHEeHa

DOP).

12. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX
B OBPA30OBATEJIBHOM ITPOLECCE

HNudopmanronnyto HOAJICPKKY U3y4YCHUS JIMCIUTLTHHBI OCYIIECTBIISET
Nudopmanmonno-oubamoreunsii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOpPBIH
oOecrieunBaeT OOYYAIOUIMXCA OCHOBHOW YyueOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoid, HEOOXOMUMOHN ISl OpraHu3alui 00pa30BaTENLHOTO MpoIecca MO AUCIUTUINHE.
Oo6muit 06vem mHOTOOTpacieBoro Goumaa MBI va 01.01.2019 cocraBnsier 1708372 uznanuid.
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®onn UBIL] pacnomaraer ydeOHOH, y4yeOHO-METOIWYECKOW W HAayYHO-TEXHUYECKOM
JTUTEpaTypoil B opMe MEUaTHBIX U AJICEKTPOHHBIX M3IaHUMN, a TAKXKE BKIIOYACT OQUIUATBHBIC,
CIIpaBOYHO-OMOMMOrpaduueckue, CHerUaTN3upPOBaHHBIE OTEYECTBEHHBIE W 3apyOCIKHBIC
nepuoandeckue W uHbopManmoHHele w3naHus. UBL[  obOecmeumBaer  gocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH()OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxnpiii oOyuatomuiicss o0ecriedeH CBOOOIHBIM JIOCTYIIOM W3 JIFOOOW TOYKH, B KOTOPOW
uMeeTcss JoCTynm K ceth MHTepHeT W K 3IeKTpoHHO-Oubiamoreunoit cucreme (DBC)
YHuBepcuTeTa, KOTOpas COACPKHUT pPAa3IHYHbIE W3IaHUS TI0 OCHOBHBEIM H3y4aeMbIM
JTUCIUTIIIMHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPABOOOJIAaTE s IMIA YIEOHOU B yueOHO-
METONYECKOMN JIUTEPATYPBI.

Jlist  ©6ojee  TOJHOTO W ONMEPaTUBHOTO  CIPABOYHO-OMOIMOrpaduveckoro u
uHpopManroHHOro obcimyxuBanuss B MBIl peanuzoBaHa TEeXHOIOTHS DJIEKTPOHHOM JTOCTAaBKH

JOKYMCHTOB.

DJIeKTPOHHbIE HHPOPMAIHOHHBIE PeCYPChI, HCIOJIb3yeMble B MpoLecce

00y4eHus
No DIIEeKTPOHHBIN PexBu3uTh 1oroBOpa (HOMED, XapaktepucTuka OMOINOTEUHOTO
pecypc naTa 3aKII04eHus], CPOK ¢doHIa, JOCTYI K KOTOPOMY

nencTBusl), cchliika Ha caT DbC,
CyMMa JIOTOBOpa, KOJTUIECTBO
KJIro4ei

MIPEIOCTABIIAETCS JJOTOBOPOM

9BC «Jlaup»

9BbC «JIAHBb»

IIpuHaUIeKHOCTD - CTOPOHHSS
PexBusutsl norosopa - OO0
«M3narenbcTBO «JIaHp», 1OrOBOp
Ne29.01-3-2.0-827/2018

oT 26.09.2018 1.

Cymma gorosopa — 357 000-00

C «26» centsa6ps 2018r. mo «25»
ceHTsi0ps 2019r.

Ccruika ga caiit 9bC —
http://e.lanbook.com

KonnuectBo kimroueit - noctyn
I Bcex noin3oBareneit PXTY ¢
000T0 KOMIThIOTEpA.

[TpuHaI€KHOCTD - CTOPOHHSS

DNEeKTPOHHO-OMOINOTeYHAS
cucreMa n3narenbersa "Jlanp' —
pecypc, BKIIFOUAIOIINN B ce0sT Kak
AJICKTPOHHBIC BEPCUU KHHUT BEIIYIIHX
U3JATEIbCTB YUeOHOM U HAYyIHOM
JTUTEpaTyphI (B TOM YHCIIC
YHUBEPCUTETCKUX U3AATENbCTB), TaK U
3JICKTPOHHBIC BEPCUU TIEPUOTUUECKHUX
W3JIaHUH TI0 PA3IMYHBIM 00JIaCTsIM
3HaHUH. 9BbC «JIAHb»
MPEAO0CTABIISAET MOJIb30BATEISAM
MOOMIbHOE TIpuiiokeHue st 10S u
Android, B KOTOpBIX HHTETPUPOBAHBI
OeCTuUTaTHBIE CEPBUCHI JIJIST HE3PTINX
CTYJIEHTOB U CUHTE3aTOp PEUHU.
Koanexkunun: «Xumusy - n3g-sa HOT,
«Xumusy - nu3n-sa Jlabopatopus
3HaHU#, «XuMus» - u3a-sa «JIAHbDb,
«Xumusi»-KHUTY (Kazaunckuit
HaIllMOHAJILHBIN UCCIIe0BATEIbCKUN
TEXHOJIOTUYECKUN YHUBEPCUTET),
«Xumus» - u3g-sa OU3MATIINT,
«Mudpopmarukay - uza-sa "Jlans",
HammonansHbiit OTKPBITHINA
VYuusepcurer"MUHTYUT",
"UHXeHepHO-TEXHUYECKUE HayKH"
n3a-sa "Jlaunp".
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PexBusuthl norosopa - OO0
«M3narenbcTBO «JlaHby, 1OroBOp
Ne 33.03-P-2.0-1775/2-10

oT 26.09.2019r.

CymmMma noroBopa — 642 083-68

C «26» cenTsi0ps 2019r. mo
«25» cenTsaops 2020r.

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonunuecTBo kitoueit - noctyn
1A Bcex nojs3oBareneit PXTY ¢
0000 KOMITBIOTEPA.

Komnexmun: «Xumusa» - uza-sa HOT,
«Xumusy» - u3a-sa Jlaboparopus
3HAaHUH, «XuUMHUL» - u3a-Ba «JIAHb»,
«Xumusi»-KHUTY (Kazanckuit
HallMOHAJILHBIN HCCIEI0BATEIbCKUM
TEXHOJIOTHYECKUN YHUBEPCHUTET),
«Xumusa» - uza-sa PU3MATIINT,
«Mudopmarukay - u3a-sa «JIAHbD,
Haunonaneubiit OTKpBITHIN
Yuusepcuter«MUHTYUT,
NHXeHEepHO-TEXHUUECKUE HAyKH"
m3n-Ba «JIAHb», «Teopernueckas
MexaHuka» u3a-sa «JIAHDby,
OKOHOMHUKA U MEHEIKMEHT» M3/1-Ba
HamkoB u K. A Takxe OT/Ae/IbHbIE
WU3JIaHUS B COOTBETCTBHUU C
JloroBopom.

DJIEKTPOHHO - [IpuHanexxHOCTh —
oubnuoreynas | cooctBeHHas PXTY. DJNEeKTPOHHBIE BEPCUU YUEOHBIX U
cucrema HWBIl | Ccpuika Ha caitit 9bC — Hay4yHbIX u31anui aBTopoB PXTY 1o
PXTY um. http://lib.muctr.ru/ Bcem OOITL.
.. MenneneeB | Joctyn mis mosib30BaTesei
a (Ha 6aze PXTY c no6oro koMmeroTepa.
AUNBC
«HpOucy)
Nudopmannonn | [IpuHaIIeKHOCTH CTOPOHHSIS. DnexkTpoHHas 6ubinoTeka
O-CIpaBOYHAs PexBusutel konTpakra — OO0 HOPMAaTUBHO-TEXHUYECKUX U3JIaHUI.
cucTema «HDOPMITPOEKT», Copepxut 6onee 40000
«TEXDOKCIIEP | xonTpakT Ne 111-1429A/2018 oT | HalmoHAJIBHBIX CTAaHAAPTOB U JP.
T» «Hopwmsl, 18.12.2018 r. HT[J
MpaBuJa, CymmMma norosopa — 547 511 pyo0.
CTaHJapThl C «01» suBaps.2019 r. mo «31»
Poccumy. nexadps 2019 r.

Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KomnyectBo Katoueh — 5
JIMIIEH3UM + JTOKaJIbHBIA TOCTYI C
koMnbrorepos MBI
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OnexTpoHHas
o6ubanoreka
JccepTanun

(OBJD).

IIpuHaIeKHOCTD — CTOPOHHSA
PexBusutel norosopa — PI'B,
Horosop Ne 29.01-P-2.0-
826/2018 ot 03.10.2018 r.
CymmMma norosopa - 299130-00

C «15» okTs16ps 2018 1. 1o
«14» nrost 2019 r.

Ccruika Ha caiit 9bC —
http://diss.rsl.ru/
KomnuectBo kimroueii — 10

nuneH3uil + pacneyatka B MBI,

B OB/l nocTynHsl 3JIEKTPOHHbIE
BepcHM aucceprauuii Poccuiickon
locynapcTBeHHON OHOTHOTEKHU:

¢ 1998 roma — mo cnenUuaILHOCTSIM:
"OKoHOMUYECKHE HayKu",
"FOpuanueckue Hayku",
"[lenarornueckue Hayku" u
"[Icuxoniornyeckue HayKu'";

¢ 2004 ropga - mo BceMm
CHEUaIBLHOCTSIM, KPOME METUIIMHBI U
bapmaryu;

¢ 2007 roma - mo BceM
CHEIMAILHOCTSIM, BKJIFOYasi pabOTHI 1O
MeIUIIHE U (papmMarmm.

ObC «Hayuno-
AJIEKTPOHHAs
o6ubanoreka
eLibrary.ru».

[IpuHaIeKHOCTD — CTOPOHHSIS
PexBusutel norosopa — OO0
«PYH3b», norosop Ne 29.01-P-
2.0-1020/2018 ot 07.12.2018 .
Cymma gorosopa - 934 693-00
C «01» suBaps 2019 r.

o «31» nexabps 2019 r.
CchlIKa Ha caliT —
http://elibrary.ru
KonnuecTBo kimtoveit — noctyn
s mosb3oBareneit PXTY mo ip-
aZpecaM HEOTpaHUYCH.

ONEKTPOHHBIE BEPCHUU
HNEPUONYECKUX U HEMEPHOINUECKUX
W3J1aHUH 10 PA3IUYHBIM OTPACIIAM
HayK{

bl BUHUTHU [IpuHanyie)XKHOCTH CTOPOHHSIS Kpynueiimas B Poccun 6a3 manHbIX
PAH Horosop Ne 5J1/2018 ot 10 €CTECTBEHHBIM, TOUHBIM U
01.02.2018 1. TEXHUYECKUM HayKaMm. Bkirouaer
CymmMma norosopa - 24000-00 matepuainsl PXK (PedeparuBaoro
C «02» depans 2018 r. xypHana) BUHUTU c 1981 r. O0uuit
no «05» mas 2019 r. oowvem B/I - 6onee 28 mutH.
CcrlIIKa Ha caiT- JIOKYMEHTOB
http://www.viniti.ru/
KonnuecTBo kmrouen —
JIOKQJIBHBIN JOCTYI ISl
moJsb3oBateniet PXTY B UBL]
PXTY.
CnpaBoyHo- [IpuHa IeKHOCTh CTOPOHHSIS, CrnpaBoyHO-TIpaBOBast CUCTEMA 10
MpaBoBas JHorosop Ne 45-709A/2018 ot 3aKOHOJaTeNbCcTBY Poccuiickoi
cucTemMa 09.07.2018 . denepanui.
«Koncynprant+ | C «10» urons 2018 r.

»,

o «09» uronsa 2019 r.

CchllIKa Ha calT-
http://www.consultant.ru/
Komnaecto kmrouei — 50
[10JIB30BATEIbCKUX JIMIIEH3HIT 110
ip-azmpecam.
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8 CrnpaBouHo- IIpuHaIEKHOCTH CTOPOHHSA
MpaBoBast Jorosop Nel45-1883A/2018 r. l"apanT — cnpaBo4HO-IIpaBOBas
cucTemMa ot 28.01.2019 1. CHCTEMA I10 3aKOHOJATENIbCTBY
“I"'apanT» C «28» suBapsa 2019 r. Poccuiickoit @enepanuu.

1o «27» suBaps 2020 r.
Ccblika Ha calT —
http://www.garant.ru/

Cymma norosopa - 512000-00
KonuuectBo xntoueit — 50
MOJIb30BATEIbCKUX JTMIEH3UN 1O
ip-agpecam.

9 WN3narenncTBO [IpuHanIe)KHOCTH CTOPOHHSIS. Komnekuus xypHaaoB 1o Bcem
Wiley HauuonansHas noanucka o0acTsM 3HaHHIA, B TOM YHUCIIE

(Muno6pnayku+ I'TTHTB) W3BECTHBIC JKYPHAIIBI TI0O XUMUH,
CyOnuIieH3UOHHBIN JJOTOBOP MaTepUaIOBEICHUIO, B3PbIBYATHIM
Ne Wiley/130 ot 10.10.2019 . BEIIIECTBAM H JIp.
C «01» suBaps 2019 r. o
«31» nexabps 2019 r.
Ccblika Ha calT —
http://onlinelibrary.wiley.com/
KonuuecTBo kitoueit - nocTyn
st monb3oBatener PXTY mo ip-
aJpecaM HEOrpaHUYEH.

10 QUESTEL [IpuHanyie’)XKHOCTH CTOPOHHSIS. ORBIT sBasieTcs riod6abHBIM

ORBIT HannonaneHas noamnucka OTIEepPaTUBHO OOHOBIISIEMBIM
(Muno6pnayku+ I'TTHTB) MaTeHTHBIM TTOPTAJIOM, ITO3BOJISFOIITUM
CyOnuiieH3uOHHBIN JOTOBOP OCYIIIECTBISThH TIOUCK B MEPEUHE
Ne Questel/130 ot 05.09.2019 r. 3asBOK Ha MaTEHTHI, MOJyYEHHBIX,

C «01» suBaps 2019 r. no | npubnusuTenbHo, 80-MaTeHTHBIMU
«31» nexabps 2019 r. YUPEKACHUAMH B PA3JIMUYHBIX CTPAHAX
Cchbuika Ha cailT — MUpa U MPEIOCTABICHHBIX TPAHTOB.

http://www.questel.orbit.com
KonuuecTBo kitoueit — noctyn
st mon3oBatenel PXTY mo ip-
aZjpecaM HEOrpaHUYEH.

11 ProQuest [IpuHanyie’)kKHOCTH CTOPOHHSIS. baza manabix ProQuest Dissertation &
Dissertation and | HarmonanpHast moamucka Theses Global (PQDT Global)
Theses Global (Muno6pnayku+ I'TTHTB) ABTOPHUTETHAS KOJUICKIIUS U3 OoJiee

CyO0nM1IeH3UOHHBIN JOTOBOP 3,5 MIJIH. 3apyOeXHBIX JUCCepTalui,

Ne ProQuest/130 ot 09.10.2019 1. | Gonee 1,7 MITH. U3 KOTOPBIX
C «01» suBaps 2019 r. [0 | IPEACTABIICHBI B IIOJTHOM TEKCTE.
«31» nexabps 2019 r.

Ccbuika Ha calT —
http://www.proquest.com/product
s-services/pqdtglobal.html
KomnuectBo Kiroueii — 1ocT

yi s mones3oBatrenei PXTY mo
ip-aJipecaM HEOTpaHUYECH.

12 American [IpuHaUIeKHOCTD CTOPOHHSIS. Komnekuust xypHajloB IO XUMHH U
Chemical HarmmonansHas noammcka XuUMHueckor texuonorun Core +
Society (Muno6puayku+ 'TTHTB) u3narenbeTBa American Chemical

CyOnuIeH3UOHHBIN T0TOBOP

Society
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Ne ACS/130 or25.10.2019 .
C «01» uromsg 2019 1. 10
«31» nexabps 2019 r.

CchlIKa Ha calT —
http://www.acs.org/content/acs/en
-html

KonunuecTBo kitoueit — noctyn
mutst monk3oBatenert PXTY mo ip-
aJipecamM HEOTpaHUYCH.

13 American [IpuHanyie;XKHOCTH CTOPOHHSIS.
Institute of HaunonansHas noanucka Konnekuust KypHanoB 1o
Physics (AIP) (Muno6pnayku+ I'TTHTB) TEXHUYECKUM B €CTECTBEHHBIM
CyOnuiieH3uOHHBIN JOTOBOP HayKaM H37aTeIbCTBA
Ne ATIP/130 ot 24.10.2019 . AMEpUKaHCKOTO HHCTUTYTA (PUBHKHU
C «01» nrons 2019 1. o (AIP)
«31» nexabps 2019 r.
Ccbuika Ha calT —
http://scitation.aip.org/
KonuuecTBo kitoueit — noctyn
11t monk3oBatenek PXTY mo ip-
ajzipecaM HeorpaHHYeH.

14 baza pmansbix | [IpuHamIexKHOCTH CTOPOHHSS. CtpykTypHO-XUMHUYECKas 0aza
Reaxys u HannonaneHas noamnucka naHHBIA Reaxys BKiIrodaeT B ceos
Reaxys (Muno6pnayku+ I'TTHTB) CTPYKTYPHYIO 0a3y TaHHBIX
Medicinal CyO0nM1IeH31OHHBIH JOTOBOP XUMHUYECKUX COETUHEHUN U UX
Chemistry No Reaxys /130 ot 10.10.2019 r. AKCTICPUMEHTAIbHBIX CBOMCTB,
Komnanun pedepaTtuBHytO 0a3y )KypHAIBHBIX U
Elsevier C «01» urons 2019 r. o MaTeHTHBIX MMyOJIMKAIi, 6a3y

«31» nexabps 2019 r. XUMHYECKHUX PeaKIuii ¢ QyHKIueh

CchUika Ha CalT — MOCTPOEHUS TUIaHA CUHTE3a.

https://www.reaxys.com/ Monynb OMOTOTUYECKH aKTHBHBIX

KonnuecTBo kimtoveit — noctyn COEIMHEHUH, OMOJIOrMYECKUX

st moap3oBareneit PXTY mo ip- | mueneil, hapmMakonornyeckux

aJpecaM HEOrpaHUYEH. CBOMCTB XMMHUYECKUX COCIUHECHUI
Reaxys Medicinal Chemistry siBisiercs
KpynHeutiei B mupe 6a30i1 TaHHBIX.

15 Scopus [TpuHAAIEKHOCTH CTOPOHHSIS. MynsTUANCIUTLTHHAPHAS

HanmonansHas moanucka pedepaTtuBHAs U HAYKOMETpUUECKast

(Muno6puayku+ 'TTHTB) 0a3a JaHHBIX M3/1aTEbCTBA

CyOnuieH31OoHHBIN JOTOBOP ELSEVIER

Ne Scopus/130 ot 09.10.2019 1.

C «01» nrons 2019 r. o

«31» nexabps 2019 r.

Ccbuika Ha calT —

http://www.scopus.com.

KonnuectBo kitoueit — 1ocTyn

s mosb3oBareneit PXTY mo ip-

ajzipecaM HEOrpaHUYEH.

16 Pecypcsl [IpuHaUIeKHOCTD CTOPOHHSIS. OTKpBIT AOCTYII K pecypcam:
MexayHapoaHo | HanuonanbHas mommucka WEB of SCIENCE - pedepatuBHas
11 KOMIIAaHUU (Muno6puayku+ I'TTHTB) U HayKoMeTpHuueckas 6a3a TaHHbBIX.
Clarivate CyOnuIIeH3UOHHBIN T0TOBOP MEDLINE — pedeparuBnas 6a3a

21




Analytics

Ne WoS/130 ot 05.09.2019 r.

C «01» suBapsa 2019 r. o
«31» nexabps 2019 r.

CchpllIKa Ha calT —
http://apps.webofknowledge.com/
WOS GeneralSearch input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11;2TUYmdd7b

UatOlJ&preferencesSaved=
KonnuectBo kitoueit — 1ocTyn
s mosb3oBareneit PXTY mo ip-
aJipecaM HEOTpaHUYCH.

JaHHBIX 110 MCOAUIIUHC.

17 Royal Society of | [IpuHaIIEKHOCTH CTOPOHHSIS. Komnekuust Bxmrowaer 44 xypHana.
Chemistry HammonansHas noammcka Temaruka: OopraHuJecKas,
(Koponesckoe (Muno6puayku+ 'TTHTB) aHaMTUYecKas, (Qu3uveckas XuMus,
XUMHUYECKOE CyOnuieH310HHBIN JOTOBOP OMOXHUMHS, AIIEKTPOXUMHUS,
00I1IeCTBO Ne RSC/130 o1 08.10.2019 1. XUMHYECKHE TEXHOJIOTHH.

C «01» suBapsa 2019 r. o
«31» nexabps 2019 r.

Ccblika Ha calT —
http://pubs.rsc.org/

KonnuectBo kimroueit - noctyn
s osb3oBareneit PXTY mo ip-
ajzipecaM HEOrpaHUYEH.

18. DNEeKTPOHHBIE [IpuHamIeKHOCTH — CTOPOHHSAS - [TonHOTEKCTOBASA KOJUICKLIHS
pecypchl HanmonansHas moanucka AIEKTPOHHBIX JKYpHAJIOB Springer Mo
U3/1aTeNIbCTBA (Muno6puayku+PODN) Pa3JIMYHBIM OTPACIISIM 3HAHUM.
SpringerNature | MHpopManrmoHHOE THCEMO - [TomHOTEKCTOBBIE 85

PODU Ne 809 ot 24.06.2019 T.
C «01» suBapsa 2019 r.

o «31» nexabps 2019 r.
CchplIKa Ha calT
http://link.springer.com/
KonnuecTBo kiroueit - 1o0cTyn
s osib3oBareneit PXTY mo ip-
aJpecaM HEOTpaHUYCH.

xypHaioB Nature Publishing Group

- Konneknusa HaydyHbIX
MIPOTOKOJIOB TI0 PA3IMYHBIM OTPACIISIM
3HaHu# Springer Protocols

- Komnekuus HaydHbIX
MaTepHuaioB B 0071aCTH (GU3UIECKUX
HAyK U MH)KUHUpPUHTA Springer
Materials (The Landolt-Bornstein
Database)

- [TonubIi qOoCTYM K
CTAaTMYECKUM U TUHAMUYECKUM
CIPaBOYHBIM M3JaHUSM I10 J1I000H
Teme

- PedeparuBnas 6a3za qaHHBIX
10 YUCTOU U IPUKIATHON MaTeMaTUKe
zbMATH

- Nano Database
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19. | ba3a nanHbIX [IpuHaneXHOCTH CTOPOHHSIS. SciFinder — mOUCKOBBII cepBHC,
SciFinder HammonansHas noammcka 00€eCIIeUnBaOIIMA  MHOI'0ACIIEKTHBIN
KOMITaHUH (Muno6puayku+ 'TTHTB) MOWCK  Kak  Oubmmorpaduueckoit
Chemical CyOnuIIeH3UOHHBIN T0TOBOP nHpopManuu, Tak ¥ UHGOPMAINH TI0
Abstracts Ne CAS/130 o1 23.10.2019 1. XUMUAYECKHM peaKIusM,
Service C «01» suBapsa 2019 r. CTPYKTYPHBIM COCMHEHUSIM u

o «31» nexadpst 2019 r. MaTEHTaM. OcHoBHas TeMaTuKa
CchUika Ha calT — OOIIMPHOTO TIOMCKOBOTO MaccuBa —
https://scifinder.cas.org XUMHS, a TaKkKe PII  CMEXKHBIX
KonnuectBo kimtoveit — noctyn JUCITUTLINH, TaKuX KakK
s monb3oBareneit PXTY mo ip- | MmaTepuanoBeneHue, OHOXUMHUS U
azpecaM U MepcoOHATbHOU OMoMenuIInHA, (dhapmakosorus,
pEeTUcCTpaIym. XUMHUYECKass TEXHOJOTHs, (usmka,
re0JI0r s, METAJUTYprHsl ¥ IpyTHe.
20 W3narenbcTBo IIpuHaIEXHOCTH CTOPOHHSIS. «Freedom Collection» —
Elsevier Ha Hanmonansnas moanucka MOJIHOTEKCTOBAs KOJUIEKIIHS
iargopme (MunoOGpnayku+ POOU) JJIEKTPOHHBIX JKYPHAJIOB
ScienceDirect Nudopmanimonnoe mucrmMo m3narenbeTBa Elsevier mo pazanyabiM
POOU Ne ucx.- 1294 OTpacisAM 3HaHUH, BKIIIOUYAIOILAs HE
or 09 10 2019 r. MeHee 2000 HauMeHOBaHUH
C «01» stuBaps 2019 r. 3JIEKTPOHHBIX KYPHAJIOB.
o «31» nexabps 2019 r. «Freedom Collection eBook
Cchlika Ha cailT — collection» — conepsxur 6onee 5 000
https://www.sciencedirect.com KHUT TI0 24 pa3IuvHBIM MPEeIMETHBIM
KonmdgecTBo kimroueid — 1ocTyn obnactsam €CTECTBEHHBIX,
mutst monb3oBareneld PXTY mo ip- | TeXHUYECKUX U MEAUIIMHCKUX HayK.
azpecam. Hoctyn k apxusam 2014-2018rr.
21 OBbC «Jlanb» [IprHamJIE)KHOCTD - CTOPOHHSAS Konmekiusi KHUT TI0 €CTECTBEHHO-

PexBusuTtsl norosopa - OO0
«M3narenbcTBO «JlaHby, 1OroBOp
Ne29.01-3-2.0-1299/2018

ot 06.03.2019 1.

C «06» mapra 2019r.

o «25» centsaops 2019r.
Ccpuika Ha caiit ObC —
http://e.Janbook.com

CymmMma norosopa — 73 247-39
KonnuecTBo kimroueit - noctyn
I Bcex noin3oBareneit PXTY ¢
J000T0 KOMIThIOTEpA.

HAayYHBIM U TEXHHUYECKUM OTPaCIsIM
HayKaM.
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9bC 5
«FOPAUT»

IIpuHaUIeKHOCTD - CTOPOHHSA
PexBusutsel norosopa — OO0
«DJIEKTPOHHOE U3JaTENBCTBO
FOPAWT», JloroBop Ne Ne29.01-
3-2.0-1168/2018

or 11.01.2019 1.

C «11» suBaps 2019 r. o «»10»

OnexkTpoHHass OMOIMOTEKa BKIIIOYAET
Oonee 5000 HalMEHOBaHUH
Y4eOHMKOB M Y4YeOHBIX MMOCOOMI IO
BCEM OTpAacisiM 3HAaHUH  JUIS BCEX
YpOBHEM npodeccnoHaIEHOTO
00pa3oBaHUs OT BEAYIIMX HAayYHBIX
KON C COOMI0JieHneM TpeOoBaHUI

ssaBaps 2020 r. HOBBIX PI'OCoB.
Ccouika Ha caiit OBbC -
https://biblio-online.ru/

CymmMma norosopa — 220 000-00
pyo.

KonnuecTBo kimrouel - 1octyn
11 Bcex nojn3oBareneit PXTY ¢

0000 KOMITBIOTEPA.

BecrinaTHble apXUBHBIE KOJUICKIINH, TPHOOpeTeHHbIe MUHOOPHAYKY IS BY30B.

Apxus MsnarenbscTBa American Association for the Advancement of Science.llaker «Science
Classicy 1880-1996

Apxus MznareasctBa Annual Reviews. ITaket «Full Collection» 1932-2005

Apxus m3garenbcrBa Mucruryra dusuku (Beaukoopuranus). [Taker «Historical Archive 1874-
1999 ¢ mepBOro BHITYCKA KAXKAOTO KypHaia 1mo 1999, 1874-1999

Apxus m3garenscrsa Nature Publishing Group. ITaker «Naturey» ¢ IIepBOro BEIITYCKa IIEPBOLO
HOoMepa 1o 2010, 1869-2010
Apxus m3narenscrBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BLIIYCKa
Ka)J10T0 sKkypHaya 1mo 1995, 1849-1995

Apxus m3narenscrBa Sage. ITaker «2010 SAGE Deep Backfile Packagey ¢ mepBoro BBIITYCKa
Kax10r0 skypHasia 1mo 1998, 1890-1998

Apxus m3narenscrBa Taylor & Francis. Full Online Journal Archives. ¢ IepBOro BEIITYCKa
Ka)XJ10T0 KypHaya 1mo 1996, 1798-1997

Apxus m3narenscrsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBoro BheIITycKa KakJioro skypHaia 1mo 2011, 1827-2011

Apxus xxypHanoB KoposieBckoro xumudeckoro oomectsa(RSC). 1841-2007

ApXHUB KOIIEKIINH KYPHATI0B AMEPUKAHCKOr0 reodusnueckoro corsa (AGU),
npeaocTaBiIsieMblid M3naTeabcTBoM Wiley Subscription Services, Inc. 1896-1996

becruiaTHble opUIaTBbHBIE OTKPBITHIE pecypchl HTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunser 6onee 10000 HaydIHBIX KYPHAJIOB MO PA3JIMYHBIM OTPACIISIM 3HAHUH (OKOJIO
2 MWTMOHOB cTaTeil) u3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pazmenieno 6osiee 3000 KHUT 1O PAa3TUYHBIM OTPACISIM 3HAHUH, IPEJOCTaBICHHBIX 122
HAYYHBIMH HU3]1aTSITLCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannpix BrItouaer Oosiee 300 pelieH3upyeMbIX KYPHAIOB 1O OMOMEAUITMHE, MEIUIIMHE U
€CTeCTBEHHBIM HaykaM. Bce cTaThy, pa3MelieHHbIe B 0a3e, HaXOIATCS B CBOOOIHOM JIOCTYIIE.

4. DneKTpoHHBIN pecype arXiv https://arxiv.org/

Kpymnueiimum OecruiaTHBIN apXWB 3JIEKTPOHHBIX HAYYHBIX ITYOJUKAIMH 10 pa3aenam (QpU3HKH,
MaTeMaTHKH, WH()OpPMATHKH, MEXaHWKH, acTpOHOMHUUW U Ouonoruu. KMmeercs moapoOHBIA
TEMaTUYECKHI KaTaJloT ¥ BO3MOXKHOCTD MOMCKA CTaTei TI0 MHOXKECTBY KPUTEPHUEB.

5. Konnexnust xxypramoB MDPI AG  http://www.mdpi.com/
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MHOTrOIMCIUITHHAPHBIA TU(PPOBONH M3ATEIBCKUM pecype, SBIsSETCS TIaTHOPMOM  JIst
pEleH3UPYEMBbIX HAaYyYHBIX JKYPHAJOB OTKpBHITOro nocrymna, msgatonmmxcs MDPI AG (baszens,
[Beitnapus). M3natenpcTBo BhITyckaeT Oosiee 120 pasHOOOpPA3HBIX AJIEKTPOHHBIX JKYPHAIIOB,
HAXOJSIIUXCS B OTKPHITOM JIOCTYIIE.
6. N3narenbcTBO ¢ OTKpBITHIM fAoctynoM InTech http://www.intechopen.com/
[TepBoe u kpymHEiiliee B MHUpPE W3ATEIbCTBO, MyONIHKYIOIIEe KHUTU B OTKPHITOM JOCTYIIE,
okoo 2500 HayuHbIX M3maHuii. OCHOBHAs TeMaTHUYECKas HAMPABICHHOCTh - (U3HUYECKUE U
TEXHUYECKHUE HAYKH, TEXHOJIOTUH, METUITUHCKNE HAYKH, HAYKHU O KHU3HHU.
7. baza gannpix xumudeckux coenunennii ChemSpider http://www.chemspider.com/
ChemSpider — 370 OecrutatHas xuMuyeckast 6a3a JaHHBIX, TPEAOCTABIAIONIAs OBICTPBIN JOCTYII
K Oojee yeM 28 MWUJUTMOHAM CTPYKTYpP, CBOMCTB M COOTBETCTBEHHOM MHpopmanuu. Pecypc
npuHaanexut KoposieBckoMy xumuyeckomy oOmiectBy BenmmkoOpuranum (Royal Society of
Chemistry).
8. Komnexnus sxxypranoB PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — komiekius KypHaioB, B KOTOPBIX MyOIUKYIOTCS OTYETHI O HOBBIX MCCIICTIOBAHUSIX
B 00JIACTH €CTECTBEHHBIX HAyK U MEAWIIMHBI. Bce )KypHallbl  pa3MelieHbl B CBOOOIHOM JIOCTYIIe
(Open Access), Bce CTaTbH MPOXOJAAT CTPOroe HAyYHOE PELIeH3UPOBaHUE.
9. US Patent and Trademark Office (USPTO) http:// www.uspto.gov/
BenomctBo mo natentam u ToBapHbiM 3HakKaMm CIIIA — USPTO — npenoctaBisieT cBOOOIHBIN
JOCTYI K aMEPUKAHCKUM MaTeHTaM, ONyOJIMKOBaHHBIM ¢ 1976 r. 1o HacTosIIee BpeMs.
10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[TatenTs! (MO0 maTeHTHBIE 3asBKHM) Oosiee 50 HAIMOHAIBHBIX U HECKOJIBKUX MEXKTyHAPOIHBIX
MaTEHTHBIX OOPO, B TOM 4uciie nociaHbie TeKeThl nateHToB CIIA, Poccuu, @panmuu, SAnonun u
Ap.
11. ®denepanbHbIit UHCTUTYT MIPOMBIIIIJICHHON COOCTBEHHOCTHU (PUIIC)
http://www .fips.ru/wps/wcm/connect/content _ru/ru
Nudopmanmonnsie pecypcesl DUIIC cBobogHOTO AOCTYMA!

-OnexktpoHHble Oroyuerenn. M300perenus. [Tone3nsie Mmoaemnu.

-OTKpBITBIE PEeCTPhl POCCUUCKUX H300pETEHNH U 3asIBOK HA U300PETCHMUS.

-Pedepatsl poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

-ITonHbIe TEKCTHI POCCUNCKUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHEro opHUIMaIbLHOTO

OroseTeHsl.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B coorBercTBUM ¢ y4eOHBIM IUJTAHOM 3aHATHS 10 JAucUUIUIMHE «BBeneHue B
CIICIUAJIBHOCTD» IMPOBOAATCA B (bopMe 3aHATUHU JICKIUOHHOI'O TUIIA, MPAKTUUCCKHUX 3QHSATUU U
CaMOCTOSITEIbHOW PabOThI 00YJarOIIETOCs.

13.1. OGopynoBanue, HeoOXoauMoOe B 00pa30BaTeJIbLHOM Ipolecce:

VYyeOnast ayautopusi, OOOpyIOBaHHAs »dJIEKTPOHHBIMH CpPEICTBAMHU JEMOHCTPALUU
(KOMIIBIOTED CO CPEACTBAMH 3BYKOBOCIIPOU3BEICHUS, IPOEKTOP, IKPaH) U y4eOHOI MeOenbio.

bubnuoreka, umeromas padoune MecTa, OCHAUICHHbIE KOMIBIOTEPAMU C JOCTYIOM K
62133_M JaHHBIX U BBIXOJ0M B I/IHTepHeT.

13.2. YueOHO-HarJsAAHbIE MOCOOMS:

NnmrocTpanuu K pa3aenaM JUCHUIUIMHBL; paclieyaTKH CIaiioB MPE3eHTAIlUM.

13.3. KoMmnboTepbl, HHPOPMAITMOHHO-TEJIEKOMMYHHKAIIMOHHbIE CETH,
annapaTHoO-NporpaMMHbIe U AyIMOBU3YyaJIbHbIE CPeICTBA:

[lepcoHanbHbIe KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE MpourpeiBateasimu CD u DVD,
OPUHTEpAaMH U TPOTPAMMHBIMH CpPEICTBAMH; IPOEKTOPbI M SKpaHbl; LU(POBBIE KaMephl;
KONUPOBaJIbHBIE allapaThl; JOKAJIbHAS CETh C BBIXOJ0M B VIHTEpHET.
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13.4. Ileuatunle H

pecypcsl:
NudopmaninoHHO-METOIMYECKUE MaTepUaIbl:

3JIeKTPOHHBbIE

pa3aaTOYHBIA MaTepual K paszzienaM JEeKIHOHHOTO Kypca.
DJeKTpOHHBIE 00pa30oBaTeNbHBIC PECYPCHI: JJICKTPOHHBIC IPE3CHTAIlMM K pasjeiiaM

JEKIIMOHHOTO Kypca; y4eOHO-MeToanuecKkue pa3paboTKu, pa3MelleHHble Ha caiTe Kadempsl

HaHoMaTepHuayioB U HaHoTexHoJoruu (http://nano.muctr.ru gata odpamenus 15.11.2019).

oOpa3oBaTe/ibHbIE

13.5. IlepeyeHb JIULEH3UOHHOTO MPOTPAMMHOI0 O0ecreYyeHus :

U HMHPOpPMaAIMOHHBbIE

y4eOHBIE TIOCOOMS TIO JHCIMIUINHE;

Ne /i1

HaunmenoBaunue
MPOrPAMMHOTI0 MPOYKTA

PexBu3HUTEI
JIOTOBOpPA
IIOCTaBKH

Konuuectso
JIAIEH3UN

CpoK OKOHYaHUS
JEUCTBUSA
JUIEH3UU

1

Microsoft Office
Standard 2007.
OducHbIif maker

I'ocynapcrBeHHBI
KOHTpakT Ne 143-
1645A/20100T
14.12.10, Akt Ne
Tr048787,
HaKJIaIHas No
Tr048787 oT
20.12.10

Microsoft Open
License. Homep
JIULICH3UU

42931328

beccpounas

Micosoft Office Standard
2010. OducHsrii maker.

I'ocynapcrBeHHBIM
KOHTpakT Ne 143-
1645A/20100T
14.12.10, Akt Ne
Tr048787,
HaKJIaaHas No
Tr048787 oT
20.12.10.

Microsoft Open
License. Homep
JIALICH3UU
47837477.

beccpounas

Antumnarnar-BY3. T10
JUTSI TIPOBEPKH
3aMMCTBOBAHUA

KonTpaxt Ne 40-
453/2019 ot
14.06.2019

6000 npoBepok

Ho 14.06.2020

AntuBupyc Kacniepckuid.

KonTpakt Nel26-
152 5A/2018 ot
24.12.2018 no
MPOJITICHUIO
3JIEKTPOHHOM
JTUICH3UU Ha
Kaspersky
Endpoint Security
s vnyxg PXTY
um. [I.H.
Meunpgeneena

KOJIMYECTBO
Kiroueii 20

CPOK JEHCTBUSA
JIMLIEH3UN - 2
roja.
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14. TPEBOBAHUA K OHEHKE KAYECTBA OCBOEHUA ITPOI'PAMM

HaumeHoBaHHe D®opMbI 1 METOABI
OcHoBHBIE TOKA3aTeJH OleHKH
pa3aesioB KOHTPOJISA M OIleHKH

Pa3nea 1. O6imue 3naer: O11eHKa 3a JIOKJIaIbl.
BOITPOCHI - HaumboJee spKHEe AOCTWXKEHUs B obsactu | OleHKa 3a MepBYIO
HAHOTCXHOJIOTHUHU U HAHOTCXHOJIOTUN H XI/IMI/I‘IGCKOﬁ TCXHOJIOT'UA KOHTpOHBHYIO pa60Ty
TEXHOJIOTUU HaHOMaTEPHAJIOB; O1ieHKa Ha 3a4eTe.
HAaHOMAaTepHUaIoB - UMelIuecs Ha CErogHANIHUN JeHb Hu

BO3MOJKHBIE B OyayieM o0iacTy MpUMEHEHUs

paBHI/I‘IHBIX BHUJIOB HAHOCHUCTEM n

HaHOMaTEPHAJIOB;

YMmeer:

- OPUEHTHPOBATHCS B JuTEpaType,

MIOCBAILLCHHON INPUMEHEHHUIO HAaHOMAaTEPHUAJIOB

Y HAaHOTEXHOJIOTHH;

Baageer:

- MeToJaMH TPEACTaBICHUS CBEIACHUH O

CBOﬁCTBaX, MEeToAax HOJ'IyLIeHI/ISI n 06JI8.CTSIX

MIPUMEHEHUsI HAHOMATEPHAJIOB M HAHOCTPYKTYP

B BUJIE YCTHBIX JIOKJIQJIOB M IPE3ECHTALUI;
Pasznea 2. 3Haer: OrneHka 3a JTOKJIaJIbl.
IIpumepsl - Hau0OoJsiee M3BECTHBIC THUIBI HaHOMaTepuanoB | OIeHKa 3a BTOPYIO

HAaHOMATEPHAIIOB M HX
pOHB B COBpeMeHHOM
oOmiecTse

U HaHOCTPYKTYp, MX CTPOCHHE M OCHOBHBIC
CBOMCTBA;

- HaumboJiee spKHE AOCTIKEHUS B 00JIacTh
HAHOTEXHOJOTUM YU XUMHUYECKOU TEXHOJOTHU
HaHOMaTEPHAJIOB;

- HUMelmuecs Ha CErogHANIHUN JeHb Hu
BO3MOJKHBIE B OyayiieM o0iacTy MpUMEHEHUS

paBJII/I‘IHHX BHUJIOB HAHOCHUCTEM nu
HaHOMaTEPHAJIOB
YMmeet:

- BUJETh BO3MOXKHOCTH TPUMEHEHHS HOBBIX
HaHOMaTepI/Ia.HOB 1 HAHOCUCTEM B paS.HI/I‘-IHBIX
00J1aCTIX TEXHUKHA M MEIULMHEI,

- OPHEHTUPOBATLCA B JIATEPATYPE,
MOCBAIIEHHONH MPUMEHEHUIO HAaHOMAaTEPHAIIOB
1 HAHOTCXHOJIOI'UH,

Baaneer:

-  METOogaMHnu Hpe,Z[CTaBJIeHI/ISI CBGI[CHI/Iﬁ 0
CBOMCTBax, METOJIaXx TOJYyYECHHUs] M O00JIaCTIX
IIPUMEHEHNS HAHOMATEPHUAIOB U HAHOCTPYKTYP
B BHJIC YCTHBIX JOKJIAJ0B U NMPE3CHTAINH;

KOHTPOJIBHYIO paboTy
OueHka Ha 3ayere.
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15. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIA
HNHBAJINAOB N JINL C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue UWHBAIMIOB U JIUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM opraHu3anii W OCYLIECTBICHHS OOpa30BaTENbHOW JESITEIbHOCTH IO
o0Opa3oBaTeNbHbIM IIpOrpaMMaM — MporpaMmaM OakanaBpuaTa, MporpaMMaM CIEHHUaIUTeTa,
nporpammam maructparypsl (IIpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— Tlomoxxennem o Ilopsnke opraHw3anud W OCYIIECTBICHHS 0Opa30BaTeIbHON
NeSITeIbHOCTH 10 00pa30BaTeNIbHBIM IpOorpaMMaM — IporpaMmaM OakajaBpuaTa, Mporpammam
CHelnuanurera, MporpaMMaM MarucTpaTrypel B PocCHHCKOM — XMMHKO-TEXHOJIOTMYECKOM
yauBepcutere umenu .M. MenneneeBa (yTB. pelIeHMEM YUYEHOTO COBETa YHHBEPCUTETA OT
28.06.2017, mpoTtoxos Ne 9);

— MeroanyeckMMH PEKOMEHJAIMSIMUA 10 OpraHM3aludd 00pa3oBaTEIbHOIo Ipolecca
JUIsi  OO0y4YeHMs] WHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0pOBbS B
00pa30BaTEeNbHBIX OpPraHU3ALMAX BBICHIETO OOpa30BaHMs, B TOM YHCIE OCHAIEHHOCTH
o0pasoBarenbHOro mpoliecca (yTBEp)KIeHbI 3aMmecTuTerneM MuHuctpa oopa3oBaHust u Hayku PO
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®enepanun
(enepanbHOe rocyrapcTBeHHoe 0101KeTHOEe 00pa30BaTe/IbHOE YUpeKIeHue
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IIPOPEKTOP IO y4eOHOM paboTe
C.H. ®unaros
« » 2021 r.
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« 25 » wmas 2021 r.

[Ipencenarens H.A. Maxkapos
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1. HEJIM M1 3AJJAYM JUCHMUTIINHBI

[IporpaMmma  coctaBieHa B  COOTBeTCTBHM ¢  TpeOoBanusimu  DenepaabHOro
rOCYJapCTBEHHOTO 00pa3oBaTeIbHOrO cTaHaapra Beiciiero oOpazoBanust (PI'OC BO)
OakanmaBpuaTta 1o HampablieHHt0 moArotoBku 22.03.01 «MarepuajioBeieHHe M TEXHOJOTHHU
MaTepHaI0B» NPOPHIIbL NOArOTOBKH «MaTepuajioBeeHHe M TEXHOJOIHH HAHOMATEPUAJIOB
U HAHOCHCTEM», PEKOMEHJALUSIMU METOIUYECKOM KOMHUCCHU M HAKOIUJICHHBIM OIBITOM
IpenoiaBaHusl IUCIUILTNH npoduis kadeapoil HaHoMaTepuaioB M HaHoTexHoJIoruu PXTY um.
J.1.Menneneena.

Jucuunnuna « azoghasnvle npoyeccvl nony4eHus HAHOMAMEPUANO6» OTHOCUTCS K
0JIOKy O00s3aTeNbHBIX AWCIUIUIMH YYeOHOTO TIIaHa, YacTH, (QOPMUPYEMOM YYaCTHHKAMHU
oOpaszoBatenbHblx oTHomeHH (b1.B.09). IlporpamMma IuCHMIIMHBI MpeaNoOaraer, uTo
oOyJaronuecss UMEIOT TEOPETUYECKYI0 W MPaKTUYECKYI0 MOJITOTOBKY B IO TUCHUIUIMHAM
«O01mas 1 HeopraHuveckas XuMHs», «OU3UKO-XUMHS HAHOCTPYKTYPHUPOBAHHBIX MaTEPUATIOB)
u «BBeneHue B cienuanibHOCTbY.

Heab AMCHUILUIMHBE: TPHOOpPETEHNE 3HAHMKA O (U3NYECKUX M XHMHUYECKHX METOoJax
MOJIy4YeHUs] HAaHOMAaTepHajioB B Tra3oBOil (a3e, B TOM YHCI€ HAHOYACTUI, HAHOHUTEH U
HaHOTPYOOK, TJICHOK M TOKPBITHH, MAaCCHBHBIX HAaHOCTPYKTYPHUPOBAHHBIX U MHUKPOIIOPUCTHIX
MaTepuaoB.

3agaum JUCHMIJIMHBL:

dbopMupoBaHHe Yy OOYYarOIIMXCS TPEACTABICHHH 00 OCHOBHBIX (U3MYECKUX |
XUMHUYECKHX METOAAX TOJIyYeHUS HaHOMaTepHuajoB B ra3oBoil ¢asze, 3HAHUNH O METOJOJOTHH
BBIOOpA CIIOCOOOB TOJIYYCHUS ISl CO3/IaHMsI HAHOMATEpUaIOB TPeOyeMOil CTPYKTYpBI, a TaKKe
OCHOBHBIX TEXHOJIOTHYECKUX MapaMeTpax UCIOIb3yEMBIX IPOLIECCOB.

Jucuunnuna «J a3oghaznvie npoueccol nonyyeHus HAaHOMamepuaioe» NpernoaaeTcs B 8
cemectpe. KOHTposb ycneBaeMOCTH CTYAEHTOB BEAETCS 10 TPHUHIATONM B YHUBEPCUTETE
pEUTHUHTOBOI CUCTEME.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIUITJIMHDbI

N3zyuenne nucuuminunsl «I azogaznvie npoyeccol noayueHus HAHOMAmMePUuanLoe» npu
NOATrOTOBKE OakanaBpoB 1o HampasieHuto 22.03.01 «MarepuanoBeieHHe M TeXHOJOTHU
MaTepuanoBy», Npopmis «MarepuaraoBeeHUe U TEXHOJOTHH HAaHOMATEepHAJIOB U HAHOCUCTEM»
HaIpaBJIeHO HAa (OPMHUPOBAHUE CIICTYIOIUX KOMIETECHIIHI:



Hpmbeccnona.nbnble KOMIICETCHIHUH BBINYCKHUKOB U HHAUKATOPbI HX JOCTUKCHU A

3agaua O0bexkT nin 00J1acTH Kon u HammeHoBaHue Kon u HanmmeHnoBanue OcHoBanne (MpogeccHoOHATbHBIN
npodeccuoHaIbLHOM 3HAHUSA npogdeccuoHAIbLHOM HHIMKATOpAa CTAHJIAPT, AaHAJIM3 ONbITA)
AeSITeJIbHOCTH KOMIIeTeHIIUH AOCTHKEHUSI O000ménnbIe TPYAOBBIE PYHKIIUH
npodeccuoHaIbLHOM
KOMIEeTeHIUH
- coop wu aHanmm3 - OCHOBHBIE THIIbI [1K-5 CrnocoGen | [1K-5.1 3HaeT OCHOBHBIE [TpodeccuonanpHBIN cTaHIAPT
JAHHBIX 0 HAaHOMATEPHAJIOB U IPUMEHATH HaBBIKU | TUIIBI  HaHOMaTepuaios, | 26.006 «Cnenuanuct no pa3paboTke
CYIIECTBYIOIIUX THUIAX HaHOCHCTEM HCIIOJIb30BaHUs IPOLECChl UX IOIy4eHUs HAHOCTPYKTYPUPOBAHHBIX
u MapKax HEOpPraHUYECKOM OPUHIUIIOB M METOJAUK | U METOJbl MCCICJOBAHUN | KOMIIO3UIIMOHHBIX MaTEpPHAIOBY,
HaHOMAaTepHaJoB u (MeTaJTMYECKUX U KOMILJIEKCHBIX uX (QU3MKO-XMMUYECKHUX YTBEPKACHHBIN MPUKA30M
HAaHOCHCTEM, HX HEMETAJUIMYECKUX) U UCCIIEI0BAHUI CBONCTB MuHucTepcTBa Tpyia U COLMAIbHOU
CTPYKTYpe U CBOWCTBax OpPraHUYECKON HaHOMAaTEPHUAJIOB u 3amuThl Poccuiickoit @eaepannn ot
PUMEHHUTETHHO K (MOMMMEpHBIX, MPOLIECCOB ux | [IK-5.2 Ymeer 08.09.2015 Ne 604H.
pelIeHuto YTJICPOJIHBIX ) IPUPOJIBI, | TIOJydeHHs, 0OpaOOTKH M | UCIIOJIb30BaTh Ha | A: JlabopaTopHO-aHAIUTUYECKOE
[IOCTABJIEHHBIX 3a1a4 C TBEPABIE, )KUIKUE, MO (PUKAIIH NpaKTUKEe 3HaHUA 00 COIIPOBOKICHUE pa3pabOTKH
UCTOJb30BaHuEM  0a3 reneo0pasHele, OCHOBHBIX busuko- HAHOCTPYKTYPUPOBAHHBIX
JTAHHBIX M | a’pO30JIbHBIC, BKIIOYAs XUMHAYECKHX  CBOMCTBax KOMITO3UIIMOHHBIX MaTE€PUAIOB
JUTEPATyPHBIX HAHOIUICHKU U HAaHOMATEPHAJIOB, (ypoBeHb KBasIU (UK — 6)
HUCTOYHUKOB; HAaHOCTPYKTYPHPOBAHHBIE nporeccax ux | B: Hayuno-texuuueckas pa3zpaboTka
—  yuactue B paboTe HOKPBITHS; MOJTy4eHHs, 0OpabOTKN M | U METOJUYECKOE COMPOBOXKICHUE B
IPYNIbl  CHEHMATUCTOB | - HPOLECCHI MONYYCHHUS, MOU(UKAITIH 00J1acTH cOo3AaHus
npu BBIMOJIHEHUH 00paboTKH U HAHOCTPYKTYPHPOBAHHBIX
5KCIIEPUMEHTOB, Mo KA IIK-5.3 Bnaneer KOMIIO3UILIMOHHBIX MaTEPUAIOB
NPOBEJICHUIO PACYETOB HaHOMAaTepPHAaJIOB, OCHOBHBIMH  METOJaMH (ypoBeHb kBanuduKaIuu — 6)
" 00paboTke ux BKJTIOYAst onpeeaeHus ¢buznko- [MpodeccrnonanbHbIi cTaHgapT
pE3yIbTaTOB o HaHOCTPYKTYPHBIE XUMHUYECKHUX cBoicTB | 40.104 «Cnenuanuct 1no u3MepeHuIo
CO3JJAHUIO, TUIEHKU U TIOKPBITHSA, HaHOMaTepHaJIoB napaMeTpoB U MOIU(PHUKAIIUN
HCCIENOBAHUIO u noy(haOpuKaToB, CBOMCTB HAHOMATEPHUAJIOB U
BBIOOPY 3aroTOBOK JieTasIei 1 HaHOCTPYKTYpP», YTBEPKACHHBIN
HaHOMAaTepHaJoB W | M3JeNni Ha UX OCHOBE, a nprKazoM MuHHCTEpCTBa TpyJa U
HaAHOCHCTEM, oleHke | TaKK€ TEXHOJOIMYECKUE CcoLIMaIbHOM 3amuThl Poccuiickoi




JKCIUTyaTalMOHHBIX IIPOLIECCHI C y4aCTUEM Oeneparun oT «7» ceHTsI0pst 2015 1.
XapaKTEPUCTUK C | HAHOCTPYKTYPHUPOBAHHBIX No 593H.
MOMOILIbIO cpen; C: CoBepliieHCTBOBaHUE ITPOLIECCOB
KOMIIJIEKCHOTO aHaJIn3a U3MEPEHUH apaMmeTpoB 1
CTPYKTYphl u (DU3HKO- MOAU(HUKAIINN CBOWCTB
MEXaHUYECKUX, HaHOMAaTEepHaJIOB U HAHOCTPYKTYP
KOPPO3HOHHBIX u (ypoBeHb kBasM (UK — 6)
JIPYTHUX CBOJCTB, AHanu3 onbITa
YCTOMYUBOCTH K
BHEIIHUM
BO3JICHCTBUSM;
cOOp HAay4HO-
TEXHUYECKOU
nHpopmaIuu mo
TEMaTHKE
HKCIEPUMEHTOB JIJIs
COCTaBIJIEHUS 0030pOB,
OTYETOB U HAyYHBIX
nyOnuKanuii, yuactue B
COCTaBJIEHUH OTUYETOB IO
BBINIOJTHEHHOMY
3aJJAHHUIO.
—  yuacrme B paGore | - BCC Buabl | I[IK-6 Cnocoben I1K-6.1. 3HaeT HOpMBI ITpodeccronanbHbli cTaHAAPT
[PYIIB  CHEMHANACTOB | HCCIEN0BATENBCKOTO, 3KCILUTYyaTUPOBaTh TexHHUKHU Oe3omacHocTd U | 26.006 «Crienmanuct mo pazpaboTke
pu BEITOHEeHy | KOHTPOJIIBHOTO U | TEXHOJIOTMYECKOE TpeOOBaHUS KOJIOTHU HAaHOCTPYKTYPUPOBaHHBIX
SKCIIEPHMEHTOB, UCIBITATEIBHOIO  000pYy- | 060pyAOBaHKE B IIPU HKCIUTyaTalK KOMITO3UIIMOHHBIX MaTEepUaAJIOBY,
IIPOBEJICHHIO pacderoB | AOBAHMsA, AHAIMTHIECKON | COOTBETCTBHH C HOPMAMHU | TEXHOIOTHYECKOro YTBEPXKACHHBIN IPUKa30M
" 06paboTKe px | anmapaTypbl,  KOMIIbIO- | TEXHUKH 0€30MacCHOCTU U | 000pyI0BaHUs MuHucTepcTBa TpyAa U COUATIBHON
Pe3yIbTaTOB o | TEPHOE IPOrpaMMHOE | TpeOOBAHUSMH YKOJIOTUU 3amuTel Poccuiickoit Peaepanuu ot
CO3/IAHHIO, obecrieyeHne IS IIK-6.2. Ymeer 08.09.2015 Ne 604n.
HCCIIEIOBAHUIO 1 | 00paboTKU pe3ynbTaToB U IPUMEHATH Ha npakTuke | A: JlaboparopHo-aHaIuTHYECKOE
BBIGOPY aHaIM3a MOJTy4EHHBIX HOPMBI 1 ITpaBUiIa COIIPOBOXKJEHHE Pa3pabOTKU
HAHOMATEPHAIIOB i | JAHHBIX, MOJEIUPOBAHUS TEXHUKH 0€30MacCHOCTH HAaHOCTPYKTYPUPOBaHHBIX




HAaHOCUCTEM,  OIICHKE
JKCIITyaTalluOHHBIX
XapaKTEePUCTUK C
MOMOIIbIO
KOMILJIEKCHOTO aHaJIn3a
CTPYKTYpPHl H (PHU3HKO-
MEXaHUYECKUX,
KOPPO3UOHHBIX u
Ipyrux CBONCTB,
YCTONYMBOCTH K
BHEILIHUM
BO3JICHCTBUSAM;

- ydacTue B
MIPOU3BOJICTBE
HaHOMAaTepHaJioB
HaHOCUCTEM c
3aJJaHHBIMU

TEXHOJIOTHYECKUMU U
G YHKIIMOHATLHBIMHU
CBOMCTBaMH,
POEKTUPOBAHUU
BBICOKOTEXHOJIOTUYHBIX
IPOLIECCOB B COCTaBe
MEPBUYHOTO MPOEKTHO-
TEXHOJIOTHYECKOT0 HIIH
MCCJIEI0BATENbCKOTO
NOJIpa3iesieHus;

KOHTpPOJIb KauecTBa

BBIITYCKaeMOM

MPOJTYKLIUH.

MPOLIECCOB  CHUHTE3a U
(hUBUKO-XUMHYECKUX
CBOMCTB
HaHOMaTEPHAJIOB;

- IPOLIECCHl  TIONy4YEeHUS,
00paboTKn "
MoauduKaun
HaHOMaTepPHAaJIOB,
BKJIIOYas
HaHOCTPYKTYPHBIC
IUICHKK W TOKPBITHS,
nory(haOpuKaToB,
3aroTOBOK  JeTajler o
H3ICIUA Ha X OCHOBE, a
TaK)K€ TEXHOJIOTHYECKHE
MpoIecChl €  y4acTHEM
HAaHOCTPYKTYPHUPOBAHHBIX
cpen;

- HOPMaTHUBHO-TEXHU-
YyecKast TOKYMEHTaIUs U
CHCTEMBI CepTUPUKAIIIH
HaHOMAaTEPHAJIOB U
U37eNIMi Ha UX OCHOBE,
MIPOTOKOJIBI X012 U
pe3ynbTaToB
AKCIICPUMEHTOB,
JIOKYMEHTAITUS 10
TEXHUKE 0€30ITaCHOCTH U
0e30IacHOCTH
JKH3HEACATENIHLHOCTH.

[IpU DKCILTyaTaluu
TEXHOJIOTMYECKOTO
o0opynoBaHUs U
TpeOoBaHUs
3KOJIOTHYECKOM
0e30macHOCTH

I1K-6.3. Bnageer

HaBbIKAMU 0€30I1aCcHOM

AKCILTyaTaIH
TEXHOJIOTUYECKOT'O
o0opyIoBaHUS

KOMITO3UIIMOHHBIX MaTepUaIOB
(ypoBeHb kBanuduKaum — 6)

B: Hayuno-texnuueckas pazpaboTka
U METOJMYECKOE COMTPOBOXKACHHE B
obnactu co3gaHus
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaIoB
(ypoBeHb kBanuduKaum — 6)
[IpodeccronanbHeIil cTangapT
40.104 «Crenuanuct 1o u3MEPEHUI0
napamMeTpoB U MOAM(UKALIUN
CBOWCTB HAHOMATEPHUAJIOB U
HAHOCTPYKTYP», YTBEPKICHHBIHA
npukKazoM MuHHCTEpCTBA Tpyda U
COLMAJIbHOM 3auThl Poccuiickon
®denepannn oT «7» ceHTsIO0pst 2015 1.
No 593n.

C: CoBepIiiieHCTBOBaHHUE MPOIIECCOB
U3MEPEHUM MapaMeTpoB U
Moau(UKAIIITU CBOMCTB
HaHOMAaTEPHUAJIOB U HAHOCTPYKTYP
(ypoBeHb kBanuduKaum — 6)
AHanu3 onpiTa




B pe3ynbrare u3ydeHus AUCHUILUIMHBI 00yUarOIUHCs TOHKEH
3Hamy:
- (U3UKO-XMMUUYECKHE OCHOBBI METO/OB MOJIY4YEHUsI HAHOYACTHI] U HAHOMATEPUAIOB B
razoBou (a3e;
- OCHOBHBIC (DM3UYECKHE M XUMHUYECKHE METOAbl IOJIy4YE€HUS HAHOYaCTHIl U
HaHOMAaTepHaJIOB B T'a30BOil (pa3e n MepCreKTUBHI UX PUMEHEHUS;
- OCHOBHBIE TEXHOJIOTHYECKUE OTEepaluy U 000pyL0BaHHE sl IOJTYyYeHHUs HAHOYACTHUIL
Y HAaHOMAaTepHaloB B ra3oBoi ¢ase;
- TpeOOBaHUS K KAa4ECTBY ChIPbs M MOIY4aeMbIX HNPOAYKTOB JUIsl Pa3IUYHBIX METOJOB
NOJIyYEeHHUsI HAHOYACTHI] 1 HAHOMAaTEPHAaJIOB B Ta30Boi (ase.
ymembp:
- BbIOMpPATh HEOOXOAMMBII METOJ CHHTE3a HAaHOYACTHUI] U MOJTY4YEHUS] HAaHOMAaTepUaloB
B Ta30BO# (haze ¢ yueToM TpeOOBaHUI K KaueCTBY MPOIYKTa U SKOHOMUYECKHX TOKa3aTeNei;
- ONITUMHU3UPOBATH MapaMEeTPhl BHIOPAHHOTO METO/a CHHTE3a M0/l KOHKPETHBIC LENU U
3aJla4H.
enaoems:
HABBIKAMHU MCIIOJIb30BAaHUS TEXHUYECKUX CPEICTB Il MU3MEPEHHS M KOHTPOJS OCHOBHBIX
[IapaMETPOB TEXHOJIOTMYECKUX IIPOLECCOB IMOIY4YEHHMs] HAHOYACTHI] M HAHOMAaTEpHUajoB B
ra3oBoi ¢ase;
HaBBIKAMU aHaIM3a HAyYHO-TEXHWYECKOM JHUTEepaTypbl B 00JacTH METOJOB MOJYYECHHUS
HaHOYACTHUI] U HAHOMATEPHAJIOB B Ia30BoM (a3e.

3. OFbEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOTHI

Beero Cemectp
Bun yae6HO# paboThI 8 cemectp

3E Axan. u. 3E Axan. 4.
OO01mas TpyA0€MKOCTh JUCIUTIITNHBI 4,0 144 4,0 144
KonTakTHasi paboTa — ayIMTOPHbIE 3AaHATHS: 1,78 64 1,78 64
Jlexiumn 0,44 16 0,44 16
[Tpaktnueckue 3ausatus (I113) 0,45 16 0,45 16
JlaGopaTtopusie padoTs (JIP) 0,89 32 0,89 32
CamocrosiTesibHAs paboTa 2,22 80 2,22 80
KoHTakTHas camocTosTenbHas paboTa 0,2 0,2

2,22 2,22
CaMocCTOATEIbHOE NU3YUYEHHE PA3ENIOB JUCLIUIIINHBI 79,8 79,8
Buabl KoHTpOJIA:
3auem c oyeHkoil + + + +
KoHnTakTHas paboTa — mpoOMeKyTOUHAs ATTECTAIIHS - - - -
Bua uTOoroBoro KOHTpoOJIA: 3a4deT ¢ OLEHKOM

Cemectp
Bun yae6HO# paboThI Beero 8 cemecTp

3E Actp. u. 3E Actp. u.
OO01mast TpyA0€MKOCTh JUCIUTIIINHBI 4,0 108 4,0 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 48 1,78 48
Jlexumn 0,44 12 0,44 12
[Tpaktuueckue 3ansatus (I13) 0,45 12 0,45 12
JlaGopaTtopusie padots (JIP) 0,89 24 0,89 24
CamocrosiTesibHAs paboTa 2,22 60 2,22 60
KoHTakTHas camocTosTenbpHas pabora 2,22 0,15 2,22 0,15




CaMocCTOATEIbHOE N3YUYEHHE PA3ENIOB JUCLIUIIINHBI | 59,85 ‘ | 59,85
Buabl KoHTpOJIA:
3auem + + + +

KonTakTHas paboTa — MpoMexyTouHas aTTecTalus

Bua uTOroBoro KOHTpoJIf:

3a4yeT ¢ OLEHKO

4. COAEP) KAHUE JUCIIUITVINHBI

4.1. Pazgenpl IMCOMIIIMHLI M BUABI 3aHATHI

AxazieM. yacoB
E
= Paznen qucuuIIMHbL Ipak. JIa6. Cam.
z Bcero | Jlekmun pabo-
3aH. padora
ThbI
1 Paznea 1. dusndgeckne MeTOEI
8 g 36 6 6 ; 24
MOJIYYEHUsI HAHOMATEPHAJIOB
1.1 | Beenenne 4 1 - - 3
1.2 | ®usnueckue METObI MOJIYYCHUS 3 ) 6
HAHOYACTHI]
1.3 | ®usnueckue METOIbl OIYYEHHUS
MAaCCHUBHBIX
8 1 2 - 5
HAaHOCTPYKTYPUPOBAHHBIX
MaTepuasoB
1.4 | ®uznueckre METOIBI MTOTYUYECHUS ] 1 ) 5
TJICHOK Y TTOKPBITUI
1.5 | ®usnueckue METO/Ibl OJIYYEHHUS ] 1 ) 5
HaHOHUTEH W HAHOTPYOOK
2 Pasznea 2. XuMuueckre METObI
1 a 68 6 6 32 24
MOJTYYCHUSI HAHOMATEPHAJIOB
2.1 | XuMudyeckrue METOAbI MOTYUECHHUS
AT TOTTYH 28 2 2 16 8
HAHOYACTHI] B Ta30BOM (aze
2.2 | XuMHYecKHue METOAbI MOTYICHHUS
PbL IOy 28 2 2 16 8
TJICHOK U TTOKPBITUI
2.3 | XuMHUYECKUE METO bl TOJTYYEHHUS 12 ) 2 3
HAaHOHHUTEH U HAHOTPYOOK
3 Pasnen 3. KomOuampoBanubie u
VHBIE METOJBI IIOJIy4ECHUS 28 4 4 - 20
HaHOMAaTEPHAJIOB
3.1 | MeToanl IONyYEHUS
A i 12 2 2 - 8
MHUKPOTIOPUCTHIX MaTEPHAIIOB
3.2 | KoMOMHHpOBAaHHBIE METObI 11 1 2 - 8
3.3 | HanorexHomorus 5 1 - - 4
IToaroroBka K 3auety 12 - - - 12
Bcero yacos | 144 16 16 32 80
4.2. Conep:xxaHue pa3/ie0B M CUUIIITAHbBI
Pazgen 1. ®usnyeckue MeTOAbI MOJYYeHHSI HAHOMATEPUAJIOB
BBenenne. Bapuantel knaccuuKanmuy  METONOB  TMOJYYCHHsS] HAHOYACTHUI[ W

HaHoMmaTtepHuanoB. dusnyeckue, XUMUUECKUE, OMOIOTHYECKHE M KOMOMHUPOBAHHBIE METO/BI.
OCOOEeHHOCTH TOJTYYEHUS HYJb- OJJHO-, IBY- U TPEXMEPHBIX HAHOMATEPUAIIOB.




duznyeckue MeTOAbl MOJYy4YeHHsI HaHodacTHl. Bosronka-mecyomumarus. CriocoObl
MO/ABOJIa HSHEPTUM [UIsi BO3TOHKH (MCIIOJIB30BAHME BHEIIHMX HarpeBaTelieid; pPe3HCTHUBHBIM,
MJIa3MEHHBIN, JTY4EBOH M JIEKTPOHHO-ITy4eBOUM HarpeB). JlaszepHas abnsius. ucneprupoBanue
B JJIEKTPOAYTOBOM paspsze. MexaHndyeckoe, yJIbTpa3ByKOBOE U JIETOHALIMOHHOE M3MEIbUYECHHUE.
MeToa B3pBIBAIOIIUXCSI MPOBOJIOK. DJIEKTPOUCKpOBas 3po3usi. [limasmenHas chepomausanus
yacTtull. KpuoreHHnele MeToIbI.

Pduznyeckue MeTOAbl  MOJYYEHHUS] MACCHMBHBIX  HAHOCTPYKTYPHPOBAHHBIX
MaTepuanoB. VHTeHcHBHas I1iactuueckas nedopmarusa. OOpazoBaHHE HAHOCTPYKTYP TpHU
KpUCTAJIM3alui  aMopdU3UpOBaHHBIX clioeB. HampaBieHHas KpucTaiu3anus amMop(HBIX
cruiaBoB U crekon. uddysus B tBepnom Tene. IlpeccoBanue u crnekanue (pasHOBUIHOCTH
criekanus). IHTeHCUBHAs TIacTU4ecKas aedopmariusi.

Du3uyecKue MeTOAbI MOJYYeHUA IJICHOK U MOKPBLITHM. [101MB U €ro pasHOBUIHOCTH
(kamenbHBII MeTOJA, CHUHUHTOBaHuE). Meton mnorpyxenus. HambuieHue (Tepmuueckoe,
AIIEKTPOHHO-JIyuyeBoe, MarHeTpoHHoe). IloHsTe 00 osnurTakcun. MoJeKyssipHO-TydeBas
snutakcus. MlonHas nMnanTanusa. @opMUpOBaHUE KBAHTOBBIX TOYEK M ITPOBOJIOK IIPU MOHHOM
cunresze. [uddysnonnsie metonsl. CrpyitHble MeTonsl. Jlutorpadgust m HaHOTUTOTrpadus.
[TyukoBble METOABI HAHOJIUTOrpaUU: FTEKTPOHHAS, HIOHHAS, PEHTT€HOBCKaSI.

®duszuyeckue MeTOAbl TMOJYyYeHHUs] HAHOHHUTed ¥ HaHOTpPyOok. Bosronka-
necyonmumanus. JlazepHas aOmsmus. JlucneprupoBaHue B JOYroBoM paspsize. Pacmieruienue
CIIOMCTBIX BellecTB. HamplieHHE MIIEHOK CO CTPYKTYpPHBIM HECOOTBETCTBMEM CBOMCTB M MX
npeoOpa3oBaHueE.

Paznen 2. Xumuyeckne MeTObI MOJTy4eHUS] HAHOMATEPHATIOB

XuMUYeCKHEe MeTOAbl TMOJyYeHHS HaHo4dyacTMll B ra3oBoid ¢aze. I[lonarue
peKypcopa, BO3MOXKHbBIE IPEUMYIIECTBA, TPeOOBaHUS K MpeKypcopaM. OCHOBHbIC MPUHIIMITBI —
CTaJuM TOJX0Ja K BBIOOpY M Au3aiiHy npekypcopoB — MOC ¢ MOJEKYISIpHBIM CTPOCHUEM.
Tunsl npekypcopoB, IpUMEpPHl peakliuii CUHTE3a HaHOMaTepHuaioB. [lyTu cuHTe3a npekypcopoB
C 3aJlaHHOM — PaBHOW JIETy4eCThbl0. MeTOlbl OIEHKH CTEPUYECKHX 3aTPYJHECHHH U
MEKMOJICKYJISIPHBIX ~ KOHTAakTOB. (CpaBHMUTENIbHAs OICHKA JKPAHUPYIOMIEH CIIOCOOHOCTH
OCHOBHBIX THUNOB JHraHaoB. [lapooGpa3oBaHue OeTa-AMKETOHATOB METaIOB. JlaHTaHOWIBI.
[Ipumepsl ucmONb30BaHUS A CHHTE3a HaHOMaTepuanoB. OcoOEHHOCTH NapooOpa3OBaHMS
ankokcuaoB. [lpumepsl wucnonap30BaHUS [UIsi CHHTE3a HaHoMarepuanoB. OcobGeHHoCTH
napooOpa3oBaHUs HUKJIONEHTAIUCHUIBHBIX KOOPIUHAIIMOHHBIX COCIUHEHHN — MPEKypCOpPOB.
[Ipumepsl ucnonb3oBaHus UIsl CHHTE3a HaHomarepuanoB. [anmoreHupasl, ruapuasl. [Ipumepst
WCIIOJIb30BAHUS JIsl CHHTE3a HaHOMAaTepHalloB. XMMHUYECKUE TpaHCHIOPTHbIE peakuuu. [IpunHnumn
metona. OOmas XapakTepUCTHKa METO/Ja XHMHUYECKOTO OCaXKIEHUS M3 Ta3oBoM (a3l
(Onpenenenue, cxema mporecca, ocHoBHbele napameTpsl). Ctaguun CVD mpouecca. BiausHue
razoBoil ¢a3zpl Ha TpoTekaHue Impouecca. llpenMymiectBa U HEIOCTaTKH  METOJA.
Knaccudukanus meronoB CVD. @Dynkiumonanbhble snemMeHTHl CVD  ycraHoBok. O6nacTb
npumeHenuss metona CVD. CVD peaktop 1 HENpEepbIBHOTO CHUHTE3a MHOTI'OCIOWHBIX
maTepuanoB. Kinaccudukainus MEeToI0B HAHECEHUS HEOPTAaHMYECKUX TTOKPBITHIA

XUMHYEeCKHEe MeTOAbl IOJYYeHUS IICHOK M NMOKPBITHH. XMMHUYECKOE OCa)XICHHE
METAJUIOOPTaHMYECKUX  COEAMHEHUH W3  razoBoi  ¢a3pl.  Onurakcus.  OcaxaeHue
(G yHKIIMAIM30BaHHBIX HAHOYACTHI] Ha (PYHKIMATHU30BaHHON MOJIIIOKKE.

XuMHuYecKkHe MeTOABbI MNOJIyYeHHs] HAHOHMTedl W HaHOTpyOok. dopmupoBanHue
YIJIEPOAHBIX U HEYTJIEPOIHBIX HAHOTPYOOK M3 BEUIECTB CIOMCTOIO CTPOEHHUS U U3 BELIECTB CO
CTPYKTYPHBIM HECOOTBETCTBHEM. KaTanuTHdyeckuil NUPOIU3 YIIeBOAOPOAOB. MaTpuuHbIN
MeTOJI (MaTPHUIbI-HAHOHUTHU, MAaTPUIIbI-HAHOCKBAXUHBI, MOJIEKYJISIPHbIE MaTpUIlsl). MeToa map-
KUAKOCTb-KPUCTAIT. XHUMHUYECKOe MOAM(PHUIMPOBAHUE HAHOTPpYOOK. Peakumm B monoctu
HAHOTPYOOK. DIEKTPOXUMUYECKUE METO/IBI.

Pa3nes 3. KoMOMHUpOBaHHBIC H MHbIE METOABI NOJY4eHH HAHOMATEPHAJIOB

Metoabl MOJy4YeHHs MHKPONOPHUCTBIX MAaTePHANOB. <SlaepHbIe» TPEKOBbIE
MeMOpaHbl. MeMOpaHbl H3 OKCHAOB aTIOMUHUS, THUTaHA U IIUPKOHHUSA, MOJIydaeMbIe



3JIEKTPOXUMHYECKUM OKHCIIEHHEeM. MaTepuaibl C BRICOKOH YIEIbHONW MOBEPXHOCTBIO: TICOJTUTHI,
MOJIEKYJIIPHBIE CUTA, aKTUBUPOBAHHEIC YIJIN.
KomOunupoBanHbie MeTOAbl. MEXaHOXMMHUYECKOE PEAKIMU U UX Pa3HOBUIHOCTH.
BOSI‘OHKa MCETAJIJIOB B cpe;[e AKTUBHBIX I'a30B. XHMH‘-I@CKI/IG aKTI/IBaTOpBI CIICKAHUs.
Hanorexnosorusi. IlpoGiaemMbl ©  JOCTHXKEHUS HAHOTEXHOJOTMH B  CO3JaHUU
MaTepuaioB, IPUOOPOB, YCTPOHUCTB M MAIITMH HA COBPEMEHHOM JTarle.

5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM
OCBOEHMS JUCHUIIVIMHBI

KoMnerennun 1 2 3

3HaTh:

q)HBI/IKO-XI/IMI/I‘IeCKI/Ie OCHOBBI METOOO0B MOJIYYCHU A
HAHOYACTHI] 1 HAHOMATEPHAJIOB B Ta30BO# (haze;

OCHOBHBbIE (DH3UYECKHE M XUMHYECKHE METOJbI IMOTYYCHHUS
HAHOYACTHI] W HaHOMATepHAIOB B Ta30BOW ¢aze u + + +
MEPCIEKTUBBI UX NPUMEHEHHUS,

OCHOBHBIC TCXHOJIOTUYCCKUC OIICpaAlUi U 060py,Z[OBaHI/Ie JIA

MOJTyYeHHUs] HAHOYACTHI] 1 HAHOMATEPHAJIOB B Ta30BOH dase; i i i
TpeOOBaHUSI K KA4YECTBY CBIPbS M TOJYy4aeMbIX IPOTYKTOB
JUIA pa3JII/IqHBIX METOA0B HO.HY‘-ICHI/ISI HaHO4YaCTHUIL nu + + +
HaHOMaTEPHAJIOB B ra30Boi (ase;

YMeTh:
BBI6I/IpaTB HCOGXOI[I/IMHﬁ METOA4 CHHTC3a HAHOYACTHUIl H
MOJIYYeHUSI HAHOMATEepuajoB B Ta30BOM (ase ¢ yueTrom n . .
TpeOOBaHUI K Ka4decTBYy MPOAYKTAa H OSKOHOMHUYECKUX
ToKa3aTeiei;
ONTUMHU3UPOBATh IapaMeTpbl BHIOPAHHOIO METO/Aa CHUHTE3a n n "
110J] KOHKPETHBIE 1IEJIU U 33]1a4U;

Baanern:
HaBbIKAMHM  HCHOJIb30BAHUSI TEXHUYECKUX CPEACTB IS
I/I3MepeHI/ISI 148 KOHTpOJISI OCHOBHBIX HapaMeTpOB _ + _

TEXHOJIOTHYECKHX TPOIECCOB IOJYYCHHs HAHOYACTUI[ H
HaHOMAaTepHaJIoB B Ia30Boil dase;

HaBbIKAMHU aHaNM3a HAyYHO-TEXHUYECKOM JHUTepaTypbl B
obnactu METO/IOB MOJTy4eHUS HaHOYaCTHI] u + + +
HAaHOMAaTepHaJIOB B ra30BoH ¢ase;

Koa v naumenoBanue IIK

[IK-5 CnocoGeH TNpUMEHATh HABBIKA  HCIIOJIb30BAHMS
NPUHLUIOB M METOAUK KOMIUIEKCHBIX  HCCIIEIOBaHUU

HAaHOMAaTEPHAJIOB U TMPOIECCOB MX MOJIYYCHHS, 00pabOTKU U - - -
Mo T UKAITIT

I[IK-6  CrocobeH  3KCITyaTUpOBaTh  TEXHOJIOTHYECKOE

obopymoBaHWE B COOTBETCTBUM C HOPMAaMH TEXHUKH + + +

0€30MacHOCTH M TPEOOBAHUSMH SKOJIOTUU

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTyecKkue 3aHATUSA
IIpuMepHbIe TeMbI MPAKTHYECKHX 3aHATHI MO TUCIUTLIHHE.




[IpenycMOTpeHBI TPAKTUYECKHUE 3aHIATHS 00yJaromerocsi B 0akajgaBpuaTe B 00beMe B 00bemel6
akaj. yacos (0,45 3au. ef1.).

No Ne paznena o
TeMbl MPaKTUYECKUX 3aHATHN Yacsl
/1 | JUCIHIUTAHBI
®dusnueckue METO/IbI MOJIy4EeHUS MaCCHUBHBIX
1 13 HAaHOCTPYKTYPUPOBaHHBIX MaT€pHaJIOB 2
2 1.4 DU3NYECKUE METOIbI OJIYYEHHUSI TUIEHOK U MOKPBITHI 2
3 1.5 Du3nuecKue METO bl MOJYUYeHUs HAHOHUTEH M HAHOTPYOOK. 2
4 2.1 XHUMHYECKUE METOJIBI TIOJIYICHHSI HAHOYACTHUII B Ta30BOH (haze 2
5 2.2 XHUMHUYECKUE METOIbI IOJIYYCHUS IJICHOK U IIOKPBITUI 2
6 2.3 XHUMHUYECKUE METOJIBI OJYICHHSI HAHOHUTEH M HAHOTPYOOK 2
7 3.1 MeTo1bl TOJTy4EHHs] MUKPOTIOPUCTHIX MAaTEPUATIOB 2
8 3.2 KomOuHupoBaHHbBIE METO/IbI TOJTYUYECHUSI HAHOMATEPHAJIOB 2

6.2. JIabopaTopHbIe 3aHATHSA
JlaGopaTopHplii MpakTUKyM M0 auctuiuinHe «['azodasHbeie MpoIecchl MONTydeHUs

HAaHOMATEPHAJIOB» BBIMOJIHSIETCS B COOTBETCTBUU C Y4YEOHBIM IUIAHOM B 8 ceMecTpe U 3aHUMAaEeT
32 gaca (0,89 3au. en.). JlaGopaTopHble pabOTHl OXBaTHIBAIOT | pasaen AUCHUILIUHBL B
MPAKTUKYM BXOAMUT 2 pabOThI (COCTOSIIME U3 HECKOIBKUX Pa3JeNioB), MPUMEPHO mo 16 1 Ha
KaX1yto paboTy. B 3aBUCHMOCTH OT TPYZOEMKOCTH BKIIIOYCHHBIX B MPAKTHKYM pabOT UX YHCIIO
MOXET OBbITh yMEHbIIEHO. BbimomHeHHe 1abopaTOPHOrO MPaKTHKyMa CIOCOOCTBYET
3aKpeIUICHUI0 MaTepuana, u3ydaemoro B aucruruimHe «l'azodasHble mporecchl MOMyYeHHS
HAaHOMAaTepHaJioB», a TakXke JaeT 3HaHusid B  00JacTM  XMMHMYECKOTO  CHHTE3a
HAaHOCTPYKTYPUPOBAHHBIX MOKPHITHIA, TUIEHOK.

MakcumanbHOE KOJMYECTBO OayljIoB 32 BBINIOJHEHHE JIAOOPAaTOPHOTO MPAKTHKyMa
coctapiisieT 10 6ayuioB (MakcHMManbHO 1O 5 6ammoB 3a Kaxayro padoty). KomnuectBo pabot u
0aJTOB 32 KaXXIYI0 pabOTy MOKET OBITh H3MEHEHO B 3aBUCUMOCTH OT UX TPYIAOECMKOCTH.

[Tpumeps! 1abopaTOpHBIX padOT U pa3aelbl, KOTOPbIE OHU OXBATHIBAIOT

Ne Ne pasnena HaunmenoBanue nabopatopHbix paboT Yacel
/11 MUCIUAILINHBI
1 2.2 ToHKME  HAHOCTPYKTYPUPOBAHHBIC  IUICHKH  JJIA 16
dboToHUKH
2 2.2 ®opmMUpOBaHKE HAHOCTPYKTYPUPOBAHHOTO TJIEHOYHOTO 16
MOKPBITHS IJ1s1 TOJTYITPOBOTHUKOBBIX CEHCOPOB

7. CAMOCTOSATEJIBHASA PABOTA

VYyebHoit  mporpammoit  aucHuIUIMHBL  «['a3odazHble  TPOIECCH  TMONYYCHUS
HaHOMaTEPHAJIOBY MPEyCMOTPEHA CaMOCTOSTEeNIbHAsI padoTa CTy/IeHTa OakajaBpuaTa B o0bemMe
80 yacoB (2,22 3au. en.).

CamocrosrenbHas paboTa IPOBOJUTCS C LENbIO0 YIIyOJIeHUs 3HAHUN 10 TUCIUIUINHE U
IpeyCMaTpUBAeT:




—  perynsipHylo MpopaboTKy MPOHJIEHHOTO Ha MPAKTUIECKUX 3aHITHIX y4eOHOTO MaTepuana;

— TOJrOTOBKY K KOHTPOJIbHBIM paboTaM Mo MaTepuaily Kypca;

— O3HaKoOMJIEHHE M MpopabOTKy PEKOMEHJOBaHHOW JUTEpaTypbl, paboTy C 3JIEKTPOHHO-
OMONMMOTEYHBIMU CHUCTEMaMHM, BKJIIOYAsi MEPEBOJAbI NMyOJNMKalUi W3 HAayYHBIX JKYPHAJIOB,
IUTHPYeMBIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEUIeHHE OTPaCIeBBIX BBICTABOK, CEMHUHAPOB U KOH(epeHIi;

— yuacrtue B ceMmuHapax PXTY um. J[.1. Menzaeneesa no remMaTuke Kypca;

— TOJTrOTOBKY K c/laye 3a4eTa Mo Kypcy.

8. IPUMEPBI OLIEHOYHbBIX CPEJCTB JJ151 KOHTPO.1S1 OCBOEHMUSI
JUCIUATLTAHBI

8.1. [IpumepHas TeMaTHKa pedepaTUBHO-AHAJIUTHYECKOH padoThI.

[IporpaMMoii  AMCUMIUTUHBI MPEAYCMOTPEHO  BBIIIOJIHEHHWE JBYX pedepaTuBHO-
aHAJTUTHYECKUX PaboT. MakcumalibHas OIIeHKa 3a KaXKablil pedepaT cocrapiuser 10 6amios.

IMoaroroBka u 3ammra pedepara

[ToaroroBka u 3ammura pedepara BKIOUYAET B CeOsl TIOUCK M JCTAIBHBINA aHAIU3 JBYX H
OoJjiee MCTOYHUKOB HaydyHOU wWHGpOpManuu (HaydHOW CTaThU WM TATEHTA) MO TOJy4YeHUs
HAHOMATEPHAJIOB DPA3IUYHBIMU MeTonaMu ((DU3MUYECKUMHU, XUMHYECKUMH) U TPUMEHEHUIO
HAaHOMAaTepHaJOB. AHAJIU3UPYETCS aKTyaJlbHOCTh PaOOThI, ONMHUCAHHOM B CTaTbe WU MATEHTE,
MEPCIIEKTUBHOCTh HAIPABJICHUS, OCTOMHCTBA, HEJOCTATKH, MNPAKTHYECKas 3HAYMNMOCTh U
BO3MOKHOCTh BHeApeHHs. MakcumaiibHas oreHka 3a pedepar — 10 6ammoB. O6wem pedepara
cocrasisieT 5-10 cTpanuil.

[Tnan pedepara Mo HaydHOU CTAThE WU TATCHTY.

1. AkTyanbHOCTh

2. Yto cnenano

3. JlocTonHCcTBA (HOBBIE TIOJXO/bI, OPUTHHATILHBIE METO/Ibl, UHTEPECHBIEC PE3YIHTATHI)

4. HenocraTtku

5. IlpakTryeckas 3HaYUMOCTb U BO3MOKHOCTh BHEIPEHUS

6. Ouenka

Jna 3ammuThl  pedepaTa HYKHO: TPEJOCTaBUTh OpPUTHHA CTaTbU WM [aTEHTa
(pacmiedaTaHHBbIif), TEKCT pedepaTa B COOTBETCTBHH C IUIAHOM, CIENATh OKJIAJ U OTBETUTH HA
BOIIPOCHI.

IIpumepHas TeMaTHKa pedepaTHBHO-aHAJIMTHYECKOH padoThl Nel:

Pa3nen 1. ®Pu3uueckue MeTObI NMOJYUYEHHSI HAHOMATEPHAJIOB
1. Meroasl mnonyyeHUss YHOPSAIOYEHHBIX HAHOCTPYKTYpP: MOJEKYJISPHO-TyueBast
SIUTAKCUS

2. Jlucrien Ha KBaHTOBBIX TOUKaX

3. IlepoBCKUTHBIE KBAHTOBBIC TOYKH: CHHTE3, CBOMCTBA, TPUMEHEHUE

4. Jlutorpadus u KoHTaKTHas (poronuTorpadus.

5. Jlurorpadus BEICOKOTO pa3peuieH s B TEXHOJIOTUHU MOTYIPOBOJHUKOB

6. uddy3us B TBEPIAIX Telax

7. Juddy3noHHbIE POLIECCH] U UX UCTIONb30BAHUE B TEXHOJIOTHIX

8. OObBeMHBIC HAHOCTPYKTYPHBIC MaTepUaIbl U METObI UX MOTYICHUS

9. VYraepoaHsie HAHOTPYOKH. VX mOTydeHHE 1 CBOMCTRA.

10. ITonyuyeHue HUTPUAHBIX HAHOTUIEHOK WJIM HAHOHUTEHN

IIpumepHas TeMaTHKa pedepaTHBHO-aHAJIMTHYECKON padoThl Ne2:



1. XuMHUYecKHe TPaHCIIOPTHBIC PEAKIIMK B UX KJIacCU(DHUKaAIIUS

2. TlonsTue mpekypcopa, BO3MOXKHBIE IPEUMYINECTBA, TPEOOBAHUS K MPEKYypCOpaM

3. XuMHUS METAUIOOPTAHUYECKUX COCTMHEHUI

4. OOmas XapakTepUCTHKa METOAa XHUMHUYECKOTO OCaXKIEHHUsS U3 Ta30BOM (a3bl
(Onpenenenune, cxema mporecca, OCHOBHBIE TTapaMeETPhI)

5. Meron nony4eHus TOHKUX IUIEHOK, OCAXIEHUE HA MOIOKKY

6. MeTtoa MaTpUYHOTO TBEPAOTEIHHOTO CHHTE3A

7. Cunte3 rpadeHa u yriaepoIHbIX HAHOTPYOOK METOI0M Ta30(ha3HOro OCAKICHUS

8. DJEKTPOXUMHYECKHE METOJIBI TIOJyIUEeHNs HAHOMATEePHaJIOB

9. MeTobl OLICHKU CTEPUYECKUX 3aTPYJHEHUN U MEKMOJIEKYIIPHBIX KOHTAKTOB

10. MexaHu3Mbl pocTa BHCKEpOB U3 razoBod (as3el. [Ipumepsl cuHTE3a BHCKEPOB

METAJIJIOB, OKCUIOB METAJJIOB
11. ITonyyeHne HaHOMATEPUATIOB METOJIOM JIA3€PHOTO UCHIAPEHUS
12. CencopHble OJIYIPOBOIHUKOBBIE MaT€pPHaJIbl U ITyTH UX CUHTE3a

8.2. IIpumepbl KOHTPOJILHBIX BONIPOCOB VISl TEKYIEro KOHTPOJIsi 0CBOCHHS THCIUILIHHbI

JIist  TeKyImiero KOHTPOJS TPEIyCMOTPEHO 3 KOHTpOJIbHBIE pPaboThl (IO OJHOMN
KOHTPOJILHOM paboTe mo Kaxaomy paszaeny). KoHTpomnbHble paboTel mumytcss B (opme
Pa3BepHYTOI'0 OTBETA HA BOMPOCHI.

MakcumanbHast OIleHKa KOHTPOJIBHBIX padoT cocTasisieT 30 6amios.

Paznen 1. Ilpumep BONpocoB K KOHTPOJILHOI padore Ne 1. MakcuMasibHasi OlleHKA
— 10 6a/u10B. KoHTpOJIbHASI padoTa coaepkuT 2 BONpoca, no S 6a/U10B 3a BONPOC.

1. Knaccudukanus MeTo10B HaHECEeHHU HEOPTaHMUECKUX MOKPBITHH.

2. DneKTpoayroBasi MeTayuiM3anus (QyHKIHMOHAIbHAs CXeMma IMpollecca, OCHOBHBIE
apaMeTpsl, JOCTOUHCTBA U HEIOCTATKH).

Paznen 2. Ilpumep BONPOCOB K KOHTPOJILHOI padore Ne 2. MakcuMasibHasi OlleHKA
— 10 6a/u10B. KoHTpoOsIbHAsI padoTa cogepkuT 2 BONpoca, no S 6a/u10B 3a BONPOC.

1. Craguu CVD npouecca. Bausiaue ra3oBoii (ha3bl Ha IpoTeKaHUe mpolecca.

2. XuMU4YecKue TpaHCcnopTHbie peakiuu. [Ipunuun merona. [Tpumepsr.

Pazgen 3. IlpuMep BONpPoOCOB K KOHTPOJBLHOU padore Ne 3. MakcumMaibHasi OLleHKA
— 10 6an0oB. KonTposabHasi padoTa coaeps;KuT 2 BONpoca, o S 6aJ1oB 3a Bonpoc.

1. MexaHOXMMHUYECKOE PEAKIIUU U UX Pa3HOBUIHOCTH.

2. [Ipobnembl U TOCTHKEHHUSI HAHOTEXHOJIOTHH B CO3JaHUM MaTepUaioB, MpHOOpOB,
YCTPOMCTB M MalllMH Ha COBPEMEHHOM JTalle.

8.3. Bonipochl 11t HTOrOBOr0 KOHTPOJISI OCBOCHUS TUCHUILUIMHBI (3a4eT ¢ OLeHKOil)

MaxkcumanbHas oneHka — 40 0ayuIos.

1. WuTeHcuBHas muiacTudeckas nedopMarius.
2. OOpazoBaHHE HAHOCTPYKTYP MPH KPUCTATUTU3AIUH aMOP(PU3NPOBAHHBIX CIIOCB.
3. TlpeccoBanmue u criekaHue (Pa3HOBUIHOCTHU CTIICKAHUS).



o =N

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

Hampuienne (Tepmudeckoe, SJIEKTPOHHO-Ty4YeBO€, MarHeTpoHHoe). I[lonstue 00
SMUTAKCHUHU.

MonekynsipHO-TTyueBast SIUTaAKCHUS.

Wonnast uMIianTamus.

dopmMHUpoBaHUE KBAHTOBBIX TOUYEK U MPOBOJIOK MPU HOHHOM CHHTE3E.

Jlurorpadust u  Ha”omurtorpadus. IlydkoBble MeToAsl  HaHONIUTOrpaduu:
ANIEKTPOHHAs!, NOHHAsI, PEHTTEHOBCKAsI.

HambineHue T1I€HOK €O CTPYKTYPHBIM — HECOOTBETCTBHEM CBOMCTB M HX
npeoOpa3oBaHHeE.

[onsaTue nmpexypcopa, BO3MOXKHBIE PEUMYILECTBA, TPEOOBAHUS K IPEKypCoOpam.
OCHOBHBIE TIPUHITUIIBI — CTAANH MOAXO0Aa K BRIOOPY M Au3aiiHy mpekypcopoB — MOC
C MOJIEKYJIIPHBIM CTPOEHUEM.

Tunsl mpeKypcopoB, MPUMEPHI peakIuii CHHTE3a HaHoMarepuayioB. [lytu cuHTEe3a
IIPEKYPCOPOB C 3aJaHHOM — PABHOM JIETY4ECTBIO.

MeTo1bl OLIEHKH CTEpUYECKHUX 3aTPYIHEHUH U MEKMOJIEKYIIPHBIX KOHTAKTOB
CpaBHUTENBbHAS OIICHKA YKPAHUPYIOIIEH CITIOCOOHOCTH OCHOBHBIX THUIIOB JIMTAHJIOB.
[TapooOpa3oBanue  OeTa-mUKETOHATOB  MeTauioB.  Jlantanowael.  [lpumepsr
MCIIOJIb30BaHUS JIJIsl CHHTE3a HAHOMAaTEPHUaJIOB.

OcoOenHocty napooOpa3zoBaHus AIKOKCHIOB. [IpuMepsl NCTOIb30BaHUs AJIsl CHHTE3a

HaHOMAaTEPHUAJIOB.
OcoOenHoct  mapooOpa3oBaHUsl  LUKJIONEHTATUEHWIBHBIX  KOOPAMHAIIMOHHBIX
COEOMHEHUN —  mpekypcopoB. IIpuMepbl  HCHONB30BaHUS Il  CHHTE3A
HaHOMAaTEPHUAJIOB.

lamorenuasl, ruapusl. [IpuMepsl UCIIONB30BaHUS ISl CHHTE3a HAHOMATEPHAJIOB.
XuMHUYECKue TpaHCOpTHBIE peakuuu. [Ipunnun merona. [Tpumepst

OO0masi XapakTepUCTHKa METOJa XHMHYECKOTO OCaXJACHHUS W3 Ta30BOH (hasbl
(Onpenenenue, cxema mporecca, OCHOBHBIE TTapaMeETPHhI)

Craguu CVD npornecca. Bnusiaue ra3oBoit ¢a3bl Ha mpoTeKaHUe TpoIiecca.
[IpeumymectBa u HepocTaTku Metona. Kinaccudukanus merogos CVD.
OynkuuoHanbHble dneMeHTsl CVD ycranoBok. O6nacts npumenenust meroga CVD.
CVD peakTop 17151 HENPEPHIBHOTO CUHTE3a MHOTOCIIOMHBIX MAaTEPHUAJIOB.
Knaccudukanust MeTo10B HAaHECEHUS HEOPTAaHNYECKUX TTOKPBITHIA

XosiogHOE Ta3oJMHAMHuYEcKOoe HambuleHHe ((QyHKIMOHAIbHAs CXema Ipoliecca,
OCHOBHBIE ITAPaMETPhI, JOCTOUHCTBA U HETOCTATKH).

OnekTpoayroBas MeTauiM3anus (QyHKIHMOHANbHAs CXeMma Mpolecca, OCHOBHBIE
napaMeTpsl, JOCTOUHCTBA U HETOCTATKH).

['a3zonnamenHoe HambUieHHe ((YHKIMOHANbHAs CXeMa Ipolecca, OCHOBHBIE
napaMeTpbl, JOCTOUHCTBA U HEIOCTATKH).

[TnasmenHoe HanbuleHHE (QYHKIIMOHANIbHAS CXeMa Mpolecca, OCHOBHBIE MapaMeTphl,
JIOCTOUHCTBA U HEIOCTATKH).

JeronanmonHoe HambuleHue ((QyHKUIMOHAlbHAs cXeMma Ipoliecca, OCHOBHBIE
napaMeTpbl, JOCTOUHCTBA U HETOCTATKH).

BakyymMHO—KOHAEHCAllMOHHOE HamblieHHe ((QYHKIMOHAIbHAs CXeMa I[polecca,
OCHOBHBIE ITAPaMETPhI, JOCTOUHCTBA U HETOCTATKH).

[TomydeHne HaHOMATEPHUATIOB TIPH JIA3EPHOM HCIIAPEHUN aTOMOB (201N
[Tonyyenne HaHOYACTUI] MyTEM TEPMUUYECKOTO Pa3I0KEHUS TBEPIOTO BEIIECTBA
Mopdosorust 1 CBOMCTBAa CEHCOPHBIX HAHOMATEPHAIIOB.

CgoiicTBa kapOuaa KpeMHHs, 0cOOeHHOCTH cTpoeHus. CHHTE3 KapOu1a KpeMHHUSL.
MeTo/bI oNTy4eHNs MUKPOTIOPUCTHIX MaTEPUATIOB.

Mexanunueckoe, yabTpa3ByKOBOE U JETOHAITMOHHOE U3MEIbUYCHHE.

Hambutenne (TepMuveckoe, 3JIEKTPOHHO-Ty4deBOe, MarHeTpoHHoe). [lonstue 00
AMUTAKCUU. MOJIEKYISIPHO-TTy4eBast SMUTAKCHSI.



38. [IpoGnemMbl U JTOCTHUKEHUST HAHOTEXHOJOTHHM B CO3JaHUM MaTEpPHAIOB, MPUOOPOB,
YCTPOMCTB U MAIllMH Ha COBPEMEHHOM JTarle.

Ilonupri MNEpCUCHb OLCHOYHBLIX CPCACTB HNPUBCACH B BUJAC OTACIBHOTO JOKYMCHTA,
SIBJISTFOIIIETOCS HEOTHEMIJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHON MTPOTrPaMMBI.

8.4 CTpykTypa u npuMepbl OUJIETOB AJIs1 HTOTOBOI0 KOHTPOJIA (3a4eT C OLIEHKOI)

3auem ¢ ouenkonr mo quctmimiHEe «lazogpaznvie npoyeccel  nonyuenus
HAHOMAMEPUAanoey» BKIIIOYACT KOHTPOJIbHBIE BOIPOCHI 110 BCEM MOAYIISIM y4eOHOM TPOTpaMMEI
TUCIUIUIMHBL. Buner nns 3auema ¢ o0ueHKOUW COCTOUT W3 2 BOMPOCOB, OTHOCSAIIUXCS K
yKa3aHHBIM MOAYJsiM. OTBETHI Ha BOIIPOCHI 3a4ema ¢ OyeHKOIl OLICHUBAIOTCS U3 MaKCUMAJIbHOM
omeHku 40 OalyoB CIEAYIONIMM 00pa3oM: MaKCHMAaTbHOE KOJMYECTBO OalIOB 3a MEPBBIN
Borpoc — 20 6ayioB, BTopoit — 20 6amios.

[Tpumep Ousnera 1is 3auema ¢ OYeHKou:

«Ymeeporcoaioy MuHHCTEpCTBO HAYKH H BbIcIIero oopasosanus PO
W.o. 3aB. kadpenpoi Poccuiickuii XMMHKO-TEXHOJOTHYECKU YHUBEPCUTET
HaHOMAaTEPHUAJIOB U umenu /.. MenpeJsieeBa

HaHOTCXHOJIOTUH Kadeapa HaHoMaTEepHAI0B U HAHOTEXHOJIOTHH
22.03.01 «MarepuaJjioBeieHHe U TEXHOJIOTHHA MATEPHUATIOB»
Koposnesa M.IO. Marucrepckasi IporpaMma — « XMMHYecKasi TeXHOJI0T sl

Ipoduans «MaTepuasoBereHre U TEXHOJIOTUH
HAHOMATEPHAJIOB U HAHOCUCTEM»
KBanupukauus «dakajgaBp»
T'azoghaznvie npoyeccol noayuenus HAHOMAMEPUAIOE
Buser Ne 1

1. OcHOBHBIC TPUHITUIIBI — CTAJNHU TIOIX0/1a K BRIOOPY U Au3aiiHy npekypcopoB — MOC ¢
MOJIEKYJIIPHBIM CTPOECHHUEM.

2. XonoaHoe ra3oJuHaMHyYecKoe HanbuleHne (QyHKIIMOHAIbHAS cXeMa Ipoliecca,
OCHOBHBIC MMapaMETpPbl, JOCTOMHCTBA U HGI[OCTaTKI/I).

9. YYHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIVINHbI

9.1. PexomMenayeMasi TuTEpaTypa
A. Ocnosnasn r1umepamypa

1. IOpros E.B. Hanomarepuanel u HaHocTpyKTypbl. - M.: PXTY wum. [A.U.
Menneneera — 2010, 1.1 - 124 ¢c., 1.2 — 148 c.

2. OproB E.B., Koponesa M.FO. Ilpomeccsl mnofgydeHusi HAHOYACTUIL U
HaHoMmaTtepuasioB. — M.: PXTVY um. JI.M1.Menneneesa - 2010, - 152 c.
3. Ponnyrun B.1. ®usukoxumus nosepxnoctu, M1 Untennexr, 2011 r., 568 c.

b. /lononnumenvnaa numepamypa

1. PerxonkoB, JI. . Hanomarepmansl [Tekct] : yue6Hoe mocobue / JI. U.
Peoxonkos, B. B. JIésuna, 3. JI. I3um3urypu. - 2-e u3a. - M. : BUHOM. JlaGoparopusi 3HaHUH,
2010. - 365 c.



2. Crapoctun, B. B. Marepuansl u metoasl HaHoTtexHosoruii [Tekct] : yueOHOE
nocobue / B. B. Crapoctus. - 2-e uza. - M. : BUHOM. JlaGoparopus 3uanuii, 2010. - 431 c..

9.2. PexoMeH1yeMble HCTOYHHKH HAYYHO-TeXHUYeCKOi nHGopManuu
Kypnan «Poccuiickue HaHOTEXHOJIOTUWY», ISSN 1992-7223

Kypnan «Hanounnycrpus», ISSN 1993-8578

Kypnan «MemOpansl 1 MeMOpaHHbIe TexHOMOrHM» ISSN 2218-1172
Kypnan «Xumunueckas rexnHosorus», ISSN 1684-5811

Kypnuan «Kypnan Heopranndeckoi xumun», ISSN 0044-457X

KypHnan «Ycnexu B XMMUM U XUMHUECKOH TexHosoruun», ISSN 1506-2017
Kypnan «Chemical Vapor Depositiony», ISSN: 1521-3862

ACS Nano Print Edition ISSN: 1936-0851, Web Edition ISSN: 1936-086X
Pecypcst ELSEVIER: www.sciencedirect.com, www.scopus.com.

10.  Pecypcwt ACS: http://pubs.acs.org

11.  Pecypcwr Springer: http://www.springer.com/gp/products/journals

12.  Pecypcst RCS: http://pubs.rsc.org/en/journals?key=title&value=all

13.  Pecypcwe Wiley: http://onlinelibrary.wiley.com/

PN R

©

9.3. CpencrBa o0ecnieyeHHsI OCBOCHUS M CIUNINHbBI

Jlnst peanu3alvy JaHHOTO Kypca IOJTOTOBJICHBI CIEIYIOIIUE CPEACTBA OOECIeYCHHUs
OCBOEHUS JUCIUILTUHBL:
- 0aHK 3aaHUM ISl TEKYIIEr0 KOHTPOJISI OCBOCHHMS JMCIUIUIMHBI (00IIee Yucio
BOMPOCOB — Ooiee 25);
— 0aHK 3aJaHU{ JJI1 UTOTOBOTO KOHTPOJIS OCBOCHHUS JUCHUIUIMHBI (0OIIee 4ncio
BOIIPOCOB — Ootee 25).
Jna peanuzanuu y4eOHOM HpPOrpaMMbl C HCIOJIB30BAHUEM 3JIEKTPOHHOTO OOYYEeHHUS
(O0) u aucraHIMOHHBIX OOpa3zoBaTenbHbIX TexHoJorui (JIOT) mpumensiorcs cienyromue
o0Opa3oBaTeibHble TEXHOJIOTUU U CPEICTBA 00ECTIeUeHUs] TUCIUTUIUHBIL:
— DUOC PXTY um. JI.1. Menneneena;
— miatopMsl 715 TpoBeieHus BeOnHapos (eTutoruim u ap.);
— 1w1aTdopMbl IS IPOBEACHUS OHJIANH KoH(epeH1wmii (Zoom, Skype u nip.);
— yueonsiii moptast Moodle PXTY um. [I.1. Menneneesa (nnu apyrue LMS);
— CEepBUCHI IO JOCTAaBKH e-mail cooOmeHui.
Jlnsg mpoBeleHusT MPOMEXKYTOYHBIX M HMTOTOBOM aTTECTAlldd MOTYT HCIOJIb30BAaThCA

Takue cepBUCH Kak: SAnmexc.®@opmbl, Zoom, Skype, oTAenbHBIE CHEIUATH3UPOBAHHBIE MOTYIIH
LMS.

Jlyis OCBOEHMS AMCLMILTUHBI HCIIONB3YIOTCS CIIEAYIOIIe HOPMATUBHbIE U HOPMATHBHO-
METOAMYECKHE TOKYMEHTHI:

— @enepanbHbiii 3akoH Poccuiickoir ®enepammu ot 29.12.2012 Ne 273-d3  «O6
oOpazoBanun B Poccuiickoii ®Penepaunu» [DnekTpoHHbId pecypc] — Pexum npocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7/ (mata
obpamenus: 22.05.2019).

— @egepanbHble  TOCYIAapCTBEHHbIE  OOpa3oBaTeNbHbIE  CTAHAAPTHI  BBICIIETO
oOpaszoBanus // KoopAaMHaIMOHHBIA COBET Y4eOHO-METOAWYECKHX OOBEIMHEHMH M HAaydyHO-
METOJMYECKUX COBETOB BbIcuIeH mIKOJbL. [lopTan @enepaibHbIX 00pa3oBaTeNbHBIX CTaHIaPTOB
BBICILIETO oOpa3oBaHus [DJ1eKTpOHHBIN pecypc] - Pexum JIOCTyna:
http://fgosvo.ru/fgosvo/93/91/5/ (nara obpamenus: 22.05.2019).

— Ilpuka3 MunucrepcrBa oOpa3oBanusi U Hayku P® ot 23.08.2017 Ne 816 «OO6
yrBepxkaeHun llopsaka mprUMeHEeHHs OpraHu3alUsIMU, OCYHIECTBISIOIMIMMU 00pa30BaTEIbHYIO
NeSITeIbHOCTD, AJIEKTPOHHOTO O0YYeHHs, NUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH NpH
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peanu3anuy  00pa30BaTENIbHBIX MpOTrpaMM» [DJEeKTpOHHBIM pecypc]. Pexum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata obpamenus: 22.05.2019).

HJ’ISI OCBOCHUA OUCHUINUIMHBI CTYACHTBI OOJIKHBI HCIIOJIL30BAThH HH(bOpMaI_IHOHHBIC n
nH(}OpPMaLlMOHHO-00pa30BaTeIbHbIE PECYPCHI CIEAYIOIINX MTOPTAJIOB U CallTOB:

— Cucrema (QenepanbHblIX oOpa3oBaTeNnbHBIX mopTajioB. CucTeMa  OTKPBITOTO
obpazoBanms. Koncanrunaroseiii ieatp MOC OO PO [DnexTponHbiit pecypc| — Pexxum noctyma:
http://www.openedu.ru/ (mara oopamenus: 22.05.2019).

— HWudopmarnmonnas cuctema «EIMHOE OKHO JOCTyIa K 00pa30BaTeIbHBIM PeECypcam.
URL: http://window.edu.ru/ (nara obpamenus: 22.05.2019).

— ®ODIIO: cootBerctBue TpeboBanmsiMm DPI'OC [DnexktpoHHBI pecypc] — Pexum
nocryma: http://fepo.i-exam.ru/ (mara obpamenus: 22.05.2019).

10. METOAUYECHUE YKA3AHUA JJ OBYYAIOIIIUXCSA

10.1. Inst ctyneHTOB, 00y4aromuxcs o o4Hoii ¢gopme, 6€3 MCIOIb30BAHMS IJIEKTPOHHOTO
00pa30BaHusl U AUCTAHIIHOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTHIA
Meroandeckue PpEKOMEHIAIMKM 110 OpTaHM3aluyd y4eOHOW paboThl 00ydaromerocs

HalpaBlIeHbl Ha [OBBIIIEHUE PUTMUYHOCTH M S(Q(EKTUBHOCTH €ro ayAUTOPHOH H
CaMOCTOSITENIbHON paboThI IO KypCy.

VYuebublii kypc «l'azodaszHbple MpoOLECCH TMOJyYeHHs HAaHOMATEpHaloB» BKIIOYAeT 3
paszena, KaxAbli M3 KOTOPBIX HMEET OIPEIEICHHYI JIOTMUECKYIO 3aBEpIICHHOCTb. [Ipu
U3YYEHHH MaTepuajga KaXIOoro MOAYJIS  PEKOMEHAYETCS  pEeryjasipHOe IOBTOPEHHE
3aKOHCIIEKTUPOBAHHOIO JIEKIIMOHHOTO MaTepuasa, a TaKKe JIONOJHEHHE €ro CBEACHUSIMH U3
JUTEPATypHBIX HCTOYHMUKOB, IIPEJCTABICHHBIX B YydeOHOH mnporpamme. Ilpu pabote c
yKa3aHHBIMH HCTOYHMKAMU PEKOMEHIYETCSl COCTaBIATh KPATKHM KOHCIEKT C 00s3aTelbHbIM
dbukcupoBanreM OuOMMOrpadUIecKux ITaHHBIX HCTOYHWKA. M3ydeHWe Mmarepuana KaKIoro
MOJyJIsl 3aKaHYMBAETCsI KOHTPOJIEM €ro OCBOEHUS B (hopMe KOHTPOJIBHOI paboThl. Pe3ynbraTsl
BBITIOJIHEHUS] KOHTPOJIBHBIX pabOT OIEHMBAIOTCS B COOTBETCTBUU C NMPHHATOM B YHUBEPCUTETE
PEUTHHTOBOM CHCTEMOW OLEHKM 3HaHWH. MakcumanabHas OLIEHKa KOHTPOJBHBIX padoT
cocTaBiseT 1o 10 0a/IoB Kaxasi.

CoBokymnHas OLIEHKa TeKylled paboThl 00y4aroIierocss B CEMECTpe CKIAAbIBACTCS M3
OLICHOK 3a BBINIOJIHEHHE KOHTPOJBHBIX paboT, JabopaTopHBIX paboT U pedepaTuBHO-
AHAJTUTUYECKUX paboT. MakcuMasnbHas OICHKa TEKyIIeld padoThl B ceMmecTpe cocTaBisieT 60
0asuIoB.

B cootBercTBUM ¢ yuyeOHBIM IJJaHOM H3YYE€HHE MaTepuaja pas/ieloB 3aKaHYMBACTCS
KOHTPOJIEM €r0 OCBOCHMS B (hopMe 3 KOHTPOJIBHBIX paboT (MakcuMmaibHas orieHka 10 6aymioB 3a
KaK]IyI0 KOHTPOJIbHYIO pa00Ty) B 3a4€TOM C OIICHKOW (MakcuMalibHas orieHka — 40 6auioB).

10.2. /list cTyA€HTOB, 00y4aIOLIUXCH M0 0YHOM GopMe, € HCIOIb30BAHHEM YJIEKTPOHHOI0
00pa30BaHusA M JUCTAHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOT U

[Ipu uCTONB30BaHUM SJIEKTPOHHOTO OOyUYeHHS] M JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX
TEXHOJIOTHI 3aHSTHUS TOJHOCTHIO WJIM YacTUYHO NPOBOAATCA B pexume oniaiiH. O0beMm
JUCUMIUIMHBL W paclpesielieHne Harpy3kd Mo Buzpam pabor coorBerctByer 1. 4.1.
Pacnipenenenne 6ammoB coorBercTBYeT 11.10.1 11060 MOXKET OBITH M3MEHEHO B COOTBETCTBHH C
pemienueM kKadenpsl, B ciaydae nepexomxa Ha D0 u JOT B mpomecce obydenus. Pemenue
Kadenpsl 00 UCMONB3yEeMbIX TEXHOJIOTHSIX U CUCTEME OLIEHMBAaHUS JOCTHKEHHUM 00ydarommxcs
IPUHUMACTCS C YU€TOM MHEHHUS BEAYILEro MpenogaBaTesst U JOBOJUTCS 0 00yUJarOMIUXCsl.

11. METOJIUYECKHUE YKA3AHUS JJISI IPEIIOJIABATEJIEH
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11.1. Ins npenoxasareJieii, Npu peajn3aluu NPOrpaMmMbl 0 04HOI (popme, Oe3
HCII0JIb30BAHMS YJIEKTPOHHOT0 00pa30BaHusl U IMCTAHIMOHHBIX 00Pa30BaTEJIbHBIX
TeXHOJIOTHil
OcHoBHOM 3a/1a4el mpenojaBareneld, BeAyIMX 3aHATUs M0 JucuuiuiiHe «l a3oda3Hbie

MPOLIECCHl MOJIYYEHUS] HaHOMATEpUAIOBY», SIBISETCS BbIPAOOTKA Yy OOy4arouuxcs MOHUMaHUs
HEOOXOAMMOCTH 3HAHHS TpeAMeTa I MX JalibHeWIeld padoThl B o0macTu pa3pabOTKu U
MIPOU3BOJICTBA HAHOMATEPUAJIOB.

Ha mnepBom BBOAHOM 3aHSATUM MpH OOLIEM pPACCMOTPEHUU CIIOCOOOB MOIYYECHHUS
HAHOYACTHI] U HAHOMATEPHUAJIOB CJIEIYeT OCOOCHHOE BHUMAaHHUE YACIUTH WCIOIH30BAHUIO IS
9TOM Ta30(a3HBIX TPOIECCOB U METOMOB. llpu 3TOM HEOOXOIMMO TMOIYEPKHYTH pOIb
MPAaBUJILHOTO BBIOOpa TMpollecca MOTY4YeHHsS s OOeCHedeHHUs BBICOKMX (DYHKIIMOHAIBHBIX
XapaKTePUCTHUK MOTy4aeMOT0 HaHOMaTepraia U IKOHOMUYECKOH 11eJIeco00pa3HOCTH Ipoliecca.

[Ipu paccMoTpeHnr (GU3WYECKUX METOJOB IMOJYUYE€HHUS HAHOMAaTEpHUajoB CIEIyeT
MOKa3aTh KIIOYEBble OCOOCHHOCTH pa3IMYHBIX TPYII METOJ0B C OCOOEHHBIM AaKIIEHTOM
(GyHKIIMOHAJIbHBIE U 3KOHOMHYECKHE XapaKTEePUCTUKH JaHHBIX MeToaoB. [Ipu paccMoTpenuun
TEKYIIET0 TEXHOJIOTMYECKOTO COCTOSHUS (PU3NYECKUX Ta30(a3HbIX METOJOB MOJyYeHUs
HAHOMATEPHAJIOB O00s3aTENbHO JIOJDKHBI OBITh TOKa3aHbl MEPCIEeKTUBBI MX JalbHEHIIero
pa3BHUTHSL.

[Ipn paccMOTpeHHH XUMHYECKHX METOJIOB TIONYYCHHsS HAaHOMATEPUAIOB KIIOYEBOE
MECTO CIIEAYeT OTBECTH MPEUMYIIECTBAM W HEIOCTATKaM Pa3UYHBIX THUIIOB MPEKYpCOpPOB, a
TaKkK€  METOJOJIOTUHM  (PU3UKO-XMMHUYECKOTO  JM3ailHa  MOJIEKYJSIPHBIX  MPEKYpPCOpPOB.
HeoOxonumo moka3aTh, Kak OTIMYMsSE XMMHUYECKHX METOJIOB IOJY4YE€HHUS OT (PUINYECKUX
orpezenseT TEXHOJIOTHYECKUe HUIINU, KOHKPETHBIMU METOJaMH.

B xone paccMoTpenust Bcex pa3ienoB Kypca OCHOBHOM 3a/1aueil mpenoaaBaTens sBIsSETCs
JaTh CTYACHTaM MpPEJCTaBICHHE O BO3MOKHOCTSIX MPAKTUYECKOTO MCIOJIb30BaHMSI ra30(ha3HbIX
MPOIIECCOB TMOJIYYCHHS] HAHOMATEpUAIOB, crmocobax ympaBlieHHUs MOP(OIOTHYeCKUMH U
(YHKIIMOHATBHBIMA ~XapPAKTEPUCTUKAMH TIONyYaeMBbIX HAHOMATEPUAIOB H TEPCIEKTHBAX
Pa3BHUTHSI HOBBIX METOJIOB U TEXHOJIOTHIA.

C uenpio Oonee 3(PQPEKTUBHOTO YCBOCHHUS OOYYArOIIMMHCS Marepualia JaHHOU
JUCIHUIUIMHBL TIPH  TPOBEACHUM MPAKTUUYECKUX 3aHITUA PEKOMEHIYETCS HCIO0JIb30BaTh
MyJIbTUMEAUMHBIE Tpe3eHTaluu, rpadukud u TaOIUIBI, WUIIOCTPUPYIOLIUE U3ydaeMbIi
MaTepuai, JeMOHCTPAIIMOHHbIE (PUIIEMBI.

st Gosiee TIyOOKOrO HW3y4YeHUs TMpeJAMETa B pPaMKax CaMOCTOSATEIbHOH paboTh
MpernoaaBaTellb MOXET PEKOMEHIOBAaTh O0Yy4YalomIUMCS O3HAKOMIJICHHE C MYOJMKAIUSIMH B
NEPUOANYECKUX JKypHanmax u VHTepHeT-pecypcax H TOCEHICHHE BBICTABOK CTPOUTEIbHBIX
MaTepUaoB.

11.2. lns npenogaBaresieii, NpM peajJu3anuy NPOrpaMMsl 1o 04HO# (opme, ¢
HCII0JIb30BAHMEM JJIEKTPOHHOI0 00pa30BaHUs M JUCTAHIHOHHBIX 00pa30BaTeIbHbIX
TEXHOJI0T Uil

ITpu ucnoNB30BaHUM BJIEKTPOHHOTO OOy4YeHMsI M JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH 3aHATHS TOJHOCTHIO WJIM YacTUYHO IPOBOJAATCS B pexuMe oHiaiiH. OO0bem
JUCUMIUIMHBL W paclpe/ielieHne Harpy3ku 1o Bujaam pabor coorBercTByer 1. 4.1.
Pacnpenenenne 6annoB coorBercTByeT 1.10.1 MO0 MOXKET OBITH M3MEHEHO B COOTBETCTBHH C
pemenueM kadenpsl, B ciaydae nepexoma Ha DO u JIOT B mpomecce oOydenus. Perenue
Kadeapsl 00 MCHOIB3YEMBIX TEXHOJOTHAX M CUCTEME OLIEHMBAHUS JTOCTH)KEHUH 00ydaromuxcs
INPUHUMAETCS C yU€TOM MHEHHUS BEAYILEro NpenogaBaresist U JOBOJUTCS 10 00yUYaroIUXCsl.
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Peamuzamuss D0 u JIOT mpenmosaraeT MCMOIB30BaHHUE CIENYIONIMX BHIIOB Y4EOHOM
NESTENIbHOCTH: OHJIAlH KOHCYJIbTAI[MM, NPAKTHUYECKUE 3aHSITHS, BUACO-JIICKIIMH, pPACChLUIKA
yu4eOHO-METOIMYECKUX MAaTEepHaIOB MO 3JEKTPOHHOM MOYTE; TEKYIIH KOHTPOJb B PEXHUME
TECTUPOBAHUS U MPOBEPKH JIOMAIIIHUX 3aJaHUI; CAMOCTOSTENIbHAS paboTa u T.1.

[Ipu peanuzanum PIIJ] B 3aBHcuMOcTH OT KoHKpeTHOU cuTyamuu 20 u JIOT moryt
OBITh IPUMEHEHBI B CIICAYIOIIEM BHJIC:

. 00beM dYacoB KOHTAaKTHOM palbOThl 0OydYaromuxcsi C TMpenojaBaTeieM He
COKpAIlfaeTcsl U AJICKTPOHHBIE o0pa3oBarenbHbie pecypchl (DOP) MeTonnyecku 00ecrnedynBaoT
CaMOCTOSITENIbHYI0 PaboTy oOydJaronuxcsi B o0beMe, MpeyCMOTPEHHOM paboueill mporpaMMoin
MaHHOW aucuuIUIuHbL. [Ipu 3ToM B ciydae HEOOXOIMMOCTH 3aHATHUS MPOBOJISATCS B PEKUME
OHJIAlH;

. CcMelIaHHble (POpMBI 0OYUYEeHHsI, COYETAIOIINE B ce0e ayUTOPHBIC 3aHATUS (IIPU
BO3MOXKHOCTH TI€PEBOJIa YaCTH KOHTAKTHBIX 4acoB pabOThl 00y4YaIOIIMXCS C MpernojaBaTesieM B
AIIEKTPOHHYI0 HH(POPMAIIMOHHO-00pa30BaTENbHYI0 Cpely 0e3 MoTepu coaepkaHus yuyeOHOU

nucturinabl) 1 DOP (yacTh yueOHOro Marepuasna (Hampumep, JISKIIUN) MOXET ObITh 3aMEHEHA
30P).

12. NEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCITOJIb3YEMBbIX B
OBPA3OBATEJIbBHOM ITPOLIECCE

Nudopmanronnyio HOJICPKKY U3y4dEeHUS JIMCITUTITHEI OCYIIECTBIISCT
Nndpopmanmonno-oubnuoreunsiii nentp (MBL) PXTY wum. JA.U. MenneneeBa, KOTOPBIA
obecrieunBaeT OOYyYaIOIMUXCA OCHOBHOM y4eOHOH, Y4eOHO-METOAMYECKOM W Hay4YHOH
JUTEPaTypoid, HEOOXOIUMOHN JAJIsl OpraHu3alMyu 00pa30BaTENBLHOrO IMpolecca MO AUCHUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro Goumaa MBI rHa 22.05.2019 coctaBnser 1 708 372 3k3.

@®onn UBL] pacnonaraer yueOHOH, y4yeOHO-METOIMYECKOM W HAYYHO-TEXHUYECKOH
JUTEPATypoil B OpME MEUYATHBIX U HICKTPOHHBIX M3AAHUH, a TaKXKe BKIIOYaeT o(UIHaIbHbIE,
CIpaBOYHO-OMONMMOTrpaduueckre, CrIEeMUATM3UPOBAaHHBIE OTEYECTBEHHBIE U 3apyOeKHBIE
nepuonuueckue u  uHbopmanmmoHnHeie  w3manums. WBI[  obGecmeumBaer  goctynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M MIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOydaromnuiicsi obecriedeH CBOOOIHBIM JOCTYIIOM M3 JHO0OW TOYKH, B KOTOPOH
UMeeTcsi JOoCTyn K ceTd VHTepHeT M K 3neKTpoHHOo-OuOmuoreynoit cucreme (ObC)
VYHuBepcuTeTa, KOTOpas CONEPXKHUT pa3IMdHble W3JaHUS 10 OCHOBHBIM HM3y4aeMbIM
JUCLUIUIMHAM M C(OPMHUPOBaHA IO COTIACOBAHMIO C MpaBooOIagaTeNsiMi ydeOHOW U yueOHO-
METOINYECKON JIUTEPATyPHI.

Jns  Oonmee  TOJHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIMOrpauyeckoro u
nHpopmanmonHoro obcmykuanusi B UBL] peanmn3oBana TeXHOIOTHUS DIEKTPOHHON IOCTABKU
JIOKYMEHTOB.

DJIeKTPOHHbIe HH(OPMAIMOHHBIE PeCYPChI, HCII0JIb3yeMble B IIpolecce 00y4eHus

Ne OneKTpoHHbIM | PexBU3UTHI fOoroBopa (HoMep, 1aTa XapakTepucTuka OnOIMOTEYHOTO
pecypce 3aKJIIOYEHUS, CPOK JICUCTBHS), dboHaa, TOCTYIT K KOTOPOMY
ccpuika Ha cait 9bC, cymma MPEAOCTABIIAETCS JOTOBOPOM
JIOrOBOPA, KOJIMYECTBO KITFOUEH
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9BbC «Jlaup»

IIpuHaUIeKHOCTD - CTOPOHHSA

PexBusutel norosopa - OO0
«M3narenbcTBO «JlaHby, 10roBOp
Ne29.01-3-2.0-827/2018

ot 26.09.2018 1.

CymmMma norosopa — 357 000-00

C «26» centsa6ps 2018r. mo «25»
ceHTsi0ps 2019r.

PexBusuthl norosopa - OO0
«M3narenbcTBO «JIaHby», 10roBOp
Ne 33.03-P-2.0-1775/2-10

ot 26.09.2019r.

CymmMma noroBopa — 642 083-68

C «26» cenTsa0ps 2019r. mo «25»
ceHtsi0ps 2020r.

Ccrpuika Ha caiit ObC —
http://e.lanbook.com

KonndecTBo kitoueit - noctym ais
Bcex moab3oBarenei PXTY ¢
110000 KOMIThIOTEpA.

Kommekuusas KHUT O €CTECTBEHHO-
HAay4YHBIM U TEXHUYECKUM OTPACIISIM
HayKaM.

DJIEKTPOHHO - [TpuHaIEKHOCTH — COOCTBEHHAS
o6ubmuoreunas | PXTYVY. DJEeKTPOHHBIE BEpCUU YUEOHBIX U
cucrema HWBIl | Ccpuika Ha caiit 9bC — Hay4YHbIX u3anuii aBropoB PXTY
PXTY um. http://lib.muctr.ru/ no Bcem OOIL.
JA.N.Mennenee | Joctyn misi mosib30BaTesei
a (Ha 6aze PXTY c no6oro koMmeroTepa.
AUBC
«UpOucy)
Nudopmanuons | [IpuHAAIEKHOCTH CTOPOHHSIS. DnexTpoHHas OUOIHOTEKA
O-CIpaBOYHAs PexBusutel konTpakra — OO0 HOPMAaTUBHO-TEXHUYECKUX U3TaHHI.
cucTemMa «(HDOOPMIIPOEKT», koutpaktr | Comepxkut 6omee 40000
«TEXOKCIIEP | Ne 111-14225A/2018 ot 18.12.2018 | HanMOHAIBHBIX CTAHIAPTOB H JIp.
T» «Hopwmsl, I. Cymma norosopa — | HT[]
npaBuJa, 547 511 py®.
CTaHJapThl C «01» suBaps.2019 r. mo «31»
Poccumy. nexadps 2019 .

Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KomnyectBo Katoueh — 5
JIMIIEH3UH + JTOKaJIbHBIA TOCTYI C
koMnbrorepos MBI

ObC «Hayuno-
AJIEKTPOHHAs
o6ubanoreka
eLibrary.ru».

[TpuHaIEKHOCTH — CTOPOHHSAS
PexBusutel norosopa — OO0
«PYH3b», norosop Ne 29.01-P-
2.0-1020/2018 ot 07.12.2018 .
Cymma gorosopa - 934 693-00
C «01» suBaps 2019 r.

o «31» nexadps 2019 r.

ONEKTPOHHBIE BEPCHUU
NEPUOINYECKUX U HEEPHOANUECKUX
W3JIaHUH 110 Pa3JINYHBIM OTPaCIIsiM
HayKu
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Cchlika Ha caiiT — http://elibrary.ru
KonnuecTBo kiroueit — noctyn ajist
nons3oBareneit PXTY mo ip-
aJjpecaM HEOTpaHUYCH.

CrpaBouHo- [TpuHAIIEKHOCTH CTOPOHHSIS
MpaBoBast JloroBop Nel45-188DA/2018 r. ot | 'apanT — cripaBO4HO-TIpaBOBAas
cucTemMa 28.01.2019 . CUCTEMA 110 3aKOHOJIaTEIbCTBY
“I"'apaHT» C «28» suBapsa 2019 r. no | Poccuiickoit deneparumu.
«27» sBaps 2020 r.
Ccbuika Ha calT —
http://www.garant.ru/
Cymma gorosopa - 512000-00
Konnuectso kmroueit — 50
MOJIb30BATEIbCKUX JIMIEH3UN 1O
ip-agpecam.
WM3narenncTBO [IpuHanie)XKHOCTH CTOPOHHSIS. Konnekuus ;xypHaaoB 1o BceM
Wiley HauuonansHas noanucka o0JacTsM 3HaHHI, B TOM YHUCIIE
(Muno6pnayku+ I'TTHTB) W3BECTHBIC KYPHAJIBI IO XUMHH,
CyOnuIieH3UOHHBIN JOTOBOP MaTepUaIoBeICHUIO, B3PhIBUATHIM
Ne Wiley/130 ot 10.10.2019 . BEIIIECTBAM U JIP.
C «01» suBaps 2019 r. o
«31» nexabps 2019 r.
Ccblika Ha calT —
http://onlinelibrary.wiley.com/
KomnmdgecTBo kimrodeit - 1oCTym st
nonb3oBareneit PXTY mo ip-
aZipecaM HEOIpPaHUYEH.
QUESTEL [IpuHaUIeKHOCTD CTOPOHHSIS. ORBIT sBnsiercs riio0anbHBIM
ORBIT HannonaneHas noamnucka OTIEpPaTUBHO OOHOBIIIEMBIM
(Muno6puayku+ I'TIHTB) MaTEHTHBIM TTOPTAJIOM,
CyOnuiieH3uOHHBINA JOTOBOP  Ne | MO3BOJSIONINM OCYIIECTBISATH MIOUCK
Questel/130 ot 05.09.2019 . B [IEPEYHE 3a5BOK HA IMATCHTHI,
C «01» suBaps 2019 r. o NOJy4EeHHBIX, TPUOIU3UTENIBHO, 80-
«31» nexabps 2019 r. MaTEeHTHBIMU YUYPEKICHUSIMH B
Cchbuika Ha cailT — Pa3TUYHBIX CTPaHAX MHpA U
http://www.questel.orbit.com MPEI0CTaBIEHHBIX TPAHTOB.
KomnmaecTBo kiroue — 1ocTym Juist
nonb3oBaresneit PXTY mo ip-
azipecaM HEOTpPaHUYEH.
ProQuest [IprHaMJIE)KHOCTH CTOPOHHSIS. baza nanubix ProQuest Dissertation
Dissertation and | HanmonansHast moamnmncka & Theses Global (PQDT Global)
Theses Global (Muno6puayku+ ['TTHTB) aBTOPHUTETHASI KOJUIEKIHS U3 OoJiee

CyOnHIIeH3UOHHBIN T0TOBOP

Ne ProQuest/130 ot 09.10.2019 r.
C «01» suBapsa 2019 r. o
«31» nexabps 2019 r.

CchlIKa Ha caliT —
http://www.proquest.com/products-

services/pgdtglobal.html
KomnuectBo Kimroueil — 1ocT

yi s monws3oBareneid PXTY mo
ip-aJipecaM HEOTpaHWUYCH.

3,5 MITH. 3apyOeKHBIX AUCCEPTAILINM,
6onee 1,7 MITH. U3 KOTOPBIX
MPEJICTaBJICHBI B IIOJHOM TEKCTE.
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9 American [IpuHaUIeKHOCTD CTOPOHHSIS. Komnekuus xypHaJoB 10 XUMUHU
Chemical HammonansHas noammcka 1 xumnyeckoi texgosorun Core +
Society (Muno6puayku+ 'TTHTB) uznatenberBa American Chemical

CyOnuIIeH3UOHHBIN T0TOBOP Society
Ne ACS/130 or125.10.2019 .

C «01» urons 2019 1. o

«31» nexabps 2019 1.

Ccblika Ha calT —
http://www.acs.org/content/acs/en.h

tml

KomnmaecTBo kiroue — 1oCcTym Juist
nonb3oBareneit PXTY mo ip-

aJipecamM HEOTPaHUYEH.

10 American [IpuHanIe)KHOCTH CTOPOHHSIS.

Institute of HammonansHast moammcka Konnekuust xypHanoB mo
Physics (AIP) (Muno6pnayku+ I'TTHTB) TEXHUYECKUM U €CTECTBEHHBIM
CyOnuiieH3uOHHBIN JOTOBOP HayKaM U31aTeIbCTBA
Ne AIP/130 ot 24.10.2019 . AMEpUKaHCKOTO HHCTUTYTa (U3UKH
C «01» nrons 2019 1. o (AIP)
«31» nexabps 2019 r.
Ccbuika Ha calT —
http://scitation.aip.org/
KomnmaecTBo kimrode — 1ocTym Juist
nonb3oBaresneit PXTY mo ip-
aJipecamM HEOTPaHUYCH.

11 ba3za pmansbix | [IpuHamI€XKHOCTH CTOPOHHSS. CtpyKkTypHO-XUMHYeCcKast 0aza
Reaxys u HannonaneHas noamnucka JaHHbIA Reaxys Bkitodyaer B ce0st
Reaxys (Muno6pnayku+ I'TTHTB) CTPYKTYPHYIO 0a3y JaHHBIX
Medicinal CyO0nM11eH3UOHHBIH JOTOBOP XUMHYECKUX COEIUHEHUMN U UX
Chemistry No Reaxys /130 ot 10.10.2019 r. AKCTICPUMEHTAIBHBIX CBOMCTB,
Komnanun pedepaTuBHYIO 0623y )KYpHAIbHBIX U
Elsevier C «01y» mrons 2019 r. o MaTEHTHBIX MyOJuKaIui, 6a3y

«31» nexabps 2019 r. XUMHUYECKHUX PEaKIuii ¢ QyHKIUEH

CchUiKa Ha calT — MOCTPOEHUS IJIaHA CUHTE3A.

https://www.reaxys.com/ Monynb OMOTOTUYECKH aKTUBHBIX

KonuuecTBo Kitoueit — TOCTYI JUIsl | COETMHEHUH, OMOTOTHYECKUX

nons3oBareneit PXTY mo ip- MHUILEHEH, (hapMaKoIOTHIECKUX

aJpecaM HeOrpaHUYEH. CBOMCTB XUMHUYECKUX COCIUHECHUHN
Reaxys Medicinal Chemistry
SBJISICTCSI KPYITHEHIIIe B MUpe Oa3oi
JTAHHBIX.

12 Scopus [IpuHanyie’)KHOCTH CTOPOHHSIS. MynbTUIUCHUTIIIMHAPHAS

HamnuonanbHasg moamnucka
(Muno6pnayku+ I'TTHTB)
CyOnuiieH3uOHHBIN JOTOBOP

Ne Scopus/130 ot 09.10.2019 .

C «01» uroms 2019 1. o
«31» nexabps 2019 r.

CchllIKa Ha calT —
http://www.scopus.com.
KonuuecTBo kitoueit — 1ocTym st
nosp3oBaresneit PXTY no ip-

pedepaTuBHast U HAYKOMETpUIECKast
0a3a TaHHBIX HM3JaTeNIbCTBA
ELSEVIER
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aapecaM HCOTpaHUYCH.

13

Pecypcnl
MEXIYHAPOIAHO
W KOMITAaHUH
Clarivate
Analytics

[IpuHaIe)KHOCTH CTOPOHHSISA.
HamnuonanbHasg moamnucka
(Muno6puayku+ I'TTHTB)
Cy0nM1IeH31OHHBIN JOTOBOP Ne
WoS/130 ot 05.09.2019 .

C «01» suBaps 2019 r. o
«31» nexabps 2019 r.

CchpUIKa Ha caliT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pro
duct=WOS&search mode=General
Search&SID=R1[;2TUYmdd7bUat
OlJ&preferencesSaved=
KonudaecTBo kimroueid — 1ocTyn st
nonb3oBareneit PXTY mo ip-
aJipecamM HEOTPaHUYEH.

OTKpBIT TOCTYI K pecypcam:

WEB of SCIENCE — pedepatusHas
¥ HayKOMeTpruJecKkas 0a3a JaHHBIX.
MEDLINE — pedeparuBnas 6a3a
JAHHBIX 10 MEIUIINHE.

14

Royal Society of
Chemistry
(Koponesckoe
XUMHYECKOE
001IecTBO

[TpuHaIEKHOCTD CTOPOHHSIS.
HamuonanbHasg moamnucka
(Muno6puayku+ I'TTHTB)
CyOnuiueH3noHHbIH JoroBop — Ne
RSC/130 ot 08.10.2019 .

C «01» suBaps 2019 r. o
«31» nexabps 2019 r.

CchlIKa Ha caliT —
http://pubs.rsc.org/

KonuuecTBo kitoueit - nocTyn
1t mon3oBatenelt PXTY mo ip-
aJipecaM HEOrpPaHUYEH.

Komneknus Bximovaer 44 xypHania.
Temaruka: OpraHu4eckas,
aHaIUTHYecKasi, (pusndeckass XUMHs,
onoxumus, ANEKTPOXUMHUS,
XUMUYECKHUE TEXHOJIOTHH.

15

DJIEKTPOHHBIE
pecypcsl
U3/1aTeNILCTBA
SpringerNature

[TpuHagIeXKHOCTD — CTOPOHHSIS
HamuonanbHasg moamnucka
(Muno6pHayku+PODIN)
WNudopmannonnoe nucemo POOU
Ne 809 ot 24.06.2019 1.

C «01» suBaps 2019 r. o
«31» nexabps 2019 r.

CchllIKa Ha caliT
http://link.springer.com/
KonudecTBo ki1rodeii - 1OCTyI AJist
nonb3oBaresneit PXTY mo ip-
aJjpecaM HEOrpaHUYEH.

- [TomHOTEKCTOBAS KOJUIEKIIHS
AIIEKTPOHHBIX KYpHAIOB Springer
0 Pa3JIMYHbIM OTPACISM 3HAHUM.

- [TonHoTtekcToBbie 85
kypHaioB Nature Publishing Group
- Konnexkuust HayqHbIX
MPOTOKOJIOB MO PA3IUYHBIM
oTpacisaM 3HaHui Springer Protocols
- Konneknus HaydyHbIX
MaTepHajoB B 001aCTH (PU3UIECKUX
HayK U MH)KWHUPHUHTA Springer
Materials (The Landolt-Bornstein
Database)

- [TonHb1 nOCTYN K
CTaTMYECKHUM U JUHAMUYECKUM
CIIPaBOYHBIM U3JAHUSM TI0 JTFOO0H
TemMe

- PedeparuBHas 6a3a maHHBIX
110 YUCTOM ¥ MPUKIATHOU
matemaruke zbMATH

- Nano Database
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16 basa nanHbIX [IpuHaneXHOCTH CTOPOHHSIS. SciFinder — mOHCKOBBINH cepBHC,
SciFinder HammonansHas noammcka 00€ecreunBaroIIMi MHOT0ACIIEKTHBIM
KOMITaHUH (Muno6puayku+ 'TTHTB) MOWCK Kak  Oubnuorpaduieckoi
Chemical CyOmunen3uonHnsblil foropop  Ne | mHpOpMaruu, Tak 1 HHGOpPMAITUHU 110
Abstracts CAS/130 o0t123.10.2019. XUMHUYECKHM peaKIusMm,
Service C «01» suBapsa 2019 r. M0 | CTPYKTYpPHBIM  COCAMHEHHSIM U

«31» nexabps 2019 r. nareHTaM. OcCHOBHasi  TeMaTUKa
CchUika Ha calT — OOIIMPHOTO TTOMCKOBOTO MacCHUBa —
https://scifinder.cas.org XUMHS, a TaKXKe psJ CMEKHBIX
KonnuecTBo kimroueld — foctyn s | AUCLUILIINH, TaKHUX Kak
nons3oBareneit PXTY mo ip- MaTepHajJoBeJeHUE, OHOXMMHUS U
azpecaM U MepcoOHATbHOU OmomenuIIMHA, dbapmakosorus,
pEeTUcCTpaIym. XUMHUYECKasi TEXHOJOTHs, (HU3HKa,
re0JIOTUs, METAJUTYPTHsl U IpyTHeE.
17 W3narenbcTBo IIpuHaIEXHOCTH CTOPOHHSIS. «Freedom Collection» —
Elsevier Ha Hanmonansnas moanucka MOJIHOTEKCTOBAs KOJUICKIIMS
iargopme (MunoOGpnayku+ POOU) JJIEKTPOHHBIX JKYPHAJIOB
ScienceDirect Nudopmanmonnoe nmuceMo POOU | uznarenscrBa Elsevier o
Ne ncx.- 1294 Pa3JIMYHBIM OTPACIISIM 3HAHU,
ot 09 10 2019 . BKJIroyarommasa e meaee 2000
C «01» suBaps 2019 r. 10 | HAUMEHOBAHUH JIEKTPOHHBIX
«31» nexabps 2019 r. JKYpHAJIOB.
Cchlika Ha cailT — «Freedom Collection eBook
https://www.sciencedirect.com collection» — coxepxutr Oonee 5
KonunuectBo kmroueit — joctyn uist | 000 xHur mno 24 pa3iauyHbIM
nonb3oBaresneit PXTY mo ip- MPEAMETHBIM obsactam
azpecam. €CTECTBCHHBIX,  TEXHHYECKUX U
MEAMIMHCKUX HayK.
Jocryn k apxusam 2014-2018rr.

18 2bC [IpuHanyie)XHOCTH - CTOPOHHSS DneKTpoHHass OMOINOTEKa BKIIFOYAET

«FOPAMT» PexBusutel forosopa — OO0 Oonee 5000 HAaUMEHOBAHUH
«INEKTPOHHOE U3AATEIIBCTBO Y4eOHHKOB W Y4€OHBIX TOCOOWH IO
FOPAITY, JoroBop Ne Ne29.01-3- | Bcem oTpacisiM 3HaHMI sl BCexX
2.0-1168/2018 YpOBHEMH po¢eCCHOHATBHOTO
or 11.01.2019 1. 00pa3oBaHUs OT BEAYIIMX Hay4HBIX
C «11» guBapsa 2019 r. mo «»10» IIKOJI C COOJIIOJICHHEM TpeOOBaHUMA
auBaps 2020 r. HoBBIX PT'OC.

Ccbuika Ha cait OBbC -
https://biblio-online.ru/

Cymma gorosopa — 220 000-00
pyo.

KonnuecTBo kitoueit - noctyn st
Bcex noJib3zoBareneit PXTY ¢
10000 KOMIThIOTEpA.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B cooTBeTcTBHM ¢ y4eOHBIM IIJIAHOM 3aHATHS MO AucHUIUIHE «I a3oda3Hbie mporecchl

IMMOJIYYCHHSA HaHOMaTCpHualIoB»

npoBonATCS B QopMe JIeKIMH, TPaKTUYECKHX 3aHSATHH,

1a00paTOPHBIX pabOT U CAMOCTOSITEIIFHOM PaOOTHI 00YJArOIIETOCH.
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13.1. Oo0opynoBanue, He0OX0AUMOE B 00pa30BaTeJbHOM MpoLecce:
JleknuonHast yueOHass ayAauTopusi, OOOpYIOBaHHAs AIIEKTPOHHBIMH  CPEICTBAMHU

JEMOHCTpalMi (KOMIBIOTEP CO CpPEICTBAMHU 3BYKOBOCIIPOM3BENEHHS, IPOCKTOpP, JKpaH) H
y4eOHOI MeOeIbIo.

[lepeuenr 000pyAOBaHMS: BBITSDKHbIE — IIKadbl, XUMUYecKas IMOCYyJa, PpPEaKTUBBI,
oOmienabopaTopHbsie  000pyJIOBaHHE (BECHl AHATMTHYECKHE, CYIIWIbHBIE IIKa(dbl, BaKyyM-
CylumiibHble MIKadbl, KOJIOOHAarpeBaTeiad, PpOTALMOHHBIE WCIAPUTENH, TEPMOCTAThl, IMeYn
MydenbHble, UEHTPU(YTHd, MarHUTHBIE MEINAIKH, YJIbTPa3BYKOBbIE TI'OMOreHHM3aTopbl, pH-
METpPBI, KOHIYKTOMETPHI) U CIECIHATM3UPOBAHHOE 000pYyIOBaHMUE Il pa3paOOTKH, CHHTE3a U
UCCIIEI0BAHNS CBOMCTB HAHOMATEPUAJIOB U HAHOCTPYKTYPUPOBAHHBIX CUCTEM, B TOM YHUCIIE
MJIaHeTapHasT MUKPOMENbHHIIA, crieKTpodoroMeTp B Y® U BUAUMON 007aCTH, CHHXPOHHBIN
TEPMHUYECKUN aHATU3aTop, aHAIM3aTOp pa3Mepa U J3€Ta-NMOTEHIMANa YacTHl], aHAIU3aTop
CTAOMJIBHOCTH JTUCTIEPCHBIX CUCTEM, POTAIIMOHHBIN BUCKO3UMETD (PEOMETD).

13.2. Y4eOHO-HATJSIAHBIC IOCOOHS:
Nnmroctpanuy K NPpakKTUYECKUM 3aHATHSIM.

13.3. Komnbiorepsl, HUH(GOPMAMOHHO-TEJIEKOMMYHUKAIIMOHHbIE ceTH,
annapaTHo-NporpaMMHbIe U ayIMOBU3YyaJIbHbIE CPeICTBA:
[IepcoHanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBateasimu CD u DVD,

OPUHTEpAaMH U TPOTPAMMHBIMH CpPEICTBAMHU; IPOCKTOPbI M SKpaHbl; LU(POBBIE KaMephl;
KOIMPOBAJIbHBIE AIIIAPAThI; JIOKAJIbHASL CETh C BBIXOJOM B MIHTEpHET.

13.4. IleuaTHble M JJIEKTPOHHbIe oOpa3oBaTejbHble W HHPOPMALMOHHbIE

pecypchr:
NudopManinoHHO-METOIMYECKHE MaTepuaibl: ydeOHbIE TMOCOOMS TO JUCIUILINHE;

pa3faTouHblil MaTepHual K paszenam JEKIMOHHOTO Kypca.

ONeKTpOHHBbIE 00pa30BaTEIbHBIE PECYPCHL: AJIEKTPOHHBIE IPE3EHTALMM K pasjeiam
JIEKIIMOHHOTO Kypca; yuyeOHO-METOAUYecKue pa3pabOTKH B DJIEKTPOHHOM BHJIE; CIIPABOYHBIC
MaTepHajgbl B TEYaTHOM M JJIGKTPOHHOM BHJE; KadeapanbHas OHOIMOTEKa 3IIEKTPOHHBIX
U3JIaHUM.

13.5. Ilepe4yeHb JULEH3HOHHOTO MPOrPAMMHOI0 O0ecreYyeHus :

Cpox
Ne /i1 HanmeHnoBanue PexBu3uTel orosopa KonuuectBo OKOHYaHUs
MPOTrPaMMHOI0 IIPOAYKTA MIOCTaBKHU JIALIEH3UI JEUCTBUSA
JUIEH3UU
lNocynapcTBeHHBIIM Microsoft beccpounas
KOHTpakT No 143- Open
OducHelii maker 1642A/20100T License.
1 Microsoft Office Standard 14.12.10, AKT Ne Howmep
2007 Tr048787, nakitagHas JIAICH3UH
Ne Tr048787 ot 42931328
20.12.10

14. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHMUS TPOT'PAMM
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HaunumenoBanue
Mo yJIei

OcHOBHBIE TOKA3aTeJIH OLEHKH

DopMbI U METOABI
KOHTPOJISI M OLlEHKH

Pazgen 1.
dusnueckye METOILI
IIOJIyYEHUS
HaHOMaTEPHAJIOB

3Hnaer:

(U3UKO-XUMHYECKHE  OCHOBBI ~ METOJIOB
NOJTy4eHHs HAaHOYACTHUI[ U HAHOMATEPHAIOB
B ra3oBoi (a3e;
OCHOBHBIC  (pU3NYECKUE
METOJbl  TONYYCHUS  HAHOYACTUI[ U
HaHOMAaTEepHaJOB B Ta3oBoil ¢asze u
HEePCTIEKTUBBI UX TPUMCHEHUS;

OCHOBHBIC TEXHOJIOTUYECKHE OMEeparuu Hu
000Opy/IoOBaHUE ISl TIOJYYCHNSI HAaHOYACTHI]
¥ HAaHOMAaTepUaJIoB B ra30BoH ¢ase;
TpeOOBaHHS K  KauecTBy  CBIpbI U
NOJTY4aeMbIX MPOAYKTOB ISl Pa3IHMYHBIX
METOJIOB  TOJNy4eHHS  HAHOYACTHI[ U
HaHOMAaTepHaJoB B Ia30Boil (ase;

Ymeer:

BBIOMpPATh HEOOXOIMMBIA METOA CHHTE3a
HAHOYACTHUI] U MOJyYeHUS] HAHOMATEPHAIOB
B ra3oBoil (aze c yderom TpeOOBaHUI K
Ka4eCTBY TMPOAYKTAa W IKOHOMHYECKHX
MoKa3aTeleit;

ONITUMU3HPOBATh I1apaMeTpbl BBHIOPAHHOTO
MeToJla CHHTE3a 1O/ KOHKDPETHBIC IIETH M
3a/1a4H;

Buaaneer:

HaBbIKAMH AaHAJIN3a HAyYHO-TEXHUYECKON
JHUTEPATYpPhl B 00JIACTH METOJIOB MOJTyYCHUS
HAHOYACTHUI] ¥ HAaHOMAaTEPHAJIOB B Ta30BOH
daze.

n XUMHYCCKUC

OueHka 3a
KOHTPOJIBHYIO paboTy
No 1.

Ouenka 3a
pedepaTuBHO-
AHATUTUYECKYIO
paboty Nel.

OreHKa 3a 3a4eT

Pazpen 2.
XUMHUYECKHE METOIbI
MOJTy4YECHUS
HAaHOMAaTEPHUAIOB

3Haer:

—  (MBHUKO-XUMHYECKHUE OCHOBBI METO/OB
MOJTyYeHUsT HAHOYACTUI[ U HAaHOMATEepHUaJoB B
ra3oBoi ¢ase;

—  OCHOBHbBIE (DH3MYECKHE M XHMHUYECCKHE
METObI MOJTyYCHUS HaHOYaCTHII U
HaHOMAaTepUaJIOB B Ta30BOM  (daze
MEPCHEKTUBBI UX TPUMEHEHUS;

—  OCHOBHBIC TEXHOJOI'MYECKHE OIlepaluu
1 000pyAOBaHUE IS MOTyYSHHSI HAHOYACTHUI U
HaHOMAaTepHaJIoB B Ta30Boil (ase;

— TpebOBaHUS K KauyecTBY CBHIpbi U
NOJTY4aeMbIX MPOAYKTOB UL  Pa3IUYHBIX
METOIOB MOJTyYCHUS HaHOYACTHII U
HaHOMAaTepHaJIoB B ra3oBoil (ase;

Ymeer:

—  BbBIOMpaTh HEOOXOTUMBII METOJ
CHHTE3a HAHOYAaCTHII " HOTYYCHUS

HAaHOMATepHallOB B Ta3oBoil (aze c yderom
TpeOOBaHUN K  KauyecTBy IMpOJIyKTa H
SKOHOMHUYECKHX MOKa3aTeleH;

OrneHKa 3a
KOHTPOJIbHYIO paboTy
Ne 2.

OrneHka 3a
pedepaTuBHO-
AQHATUTUYECKYIO
paboty Ne2.

OneHka 3a
1a00paTOpHYIO
paboty Nel, Ne2

OrneHKa 3a 3a4eT
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HaunumenoBanue
Mo yJIei

OcHOBHBIE TOKA3aTeJIH OLEHKH

DopMbI U METOABI
KOHTPOJISI M OLlEHKH

—  ONTUMU3UPOBATH napameTpsl
BBIGpaHHOI‘O METOJa CUHTE3a M0 KOHKPCTHLIC
NN ¥ 33]1a49H;

Baaneer:

- HaBbIKaMU HUCITIOJIB30BaHUA
TEXHUYECKUX CPEACTB [UIS HM3MEpPEHHS W
KOHTPOJIA OCHOBHBIX napamMeTpoOB
TEXHOJIOTUYECKUX  MPOIECCOB  TMONYyUYCHHS
HaHOYAaCTHUIl W HAHOMATCPUAIOB B razoBou
baze;

—  HaBBIKAMHU aHam3a HayYHO-
TEXHUYECKOH JIMTEpaTyphl B 00JIACTH METOJIOB
MOJTyYCHHs] HAaHOYACTUI] ¥ HAHOMATEPHaJOB B
ra3oBoii (asze.

Pazpea 3.
KomOunupoBaHHble u
MHBIC METO/IbI
MOJTyYEeHHUs
HaHOMAaTepHAaJIOB

3Haer:

—  OCHOBHBIC (PU3WUYECKHE M XUMHYECKHUE
METOBI MOTYy4YEHUS HAHOYaCTHI] n
HAaHOMATepHaloB B  Ta3oBod  ¢daze wu
MEPCIEKTUBBI UX TPUMEHEHUS,

—  OCHOBHBIC TEXHOJIOTHYECKHE OTEPAIH
1 000pyIOBaHUE TSl IOMyYEHUS] HAHOYACTHIL U
HaHOMaTepHaJIOB B ra3oBoi (asze;

— TpeOOBaHMSI K Ka4yeCTBY CBHIPbI H
IIOJIy4aeMBIX IPOAYKTOB JUI1  pPa3IMYHBIX
METOI0B MOTYyYEHUS HaHOYAaCTHI] n
HaHOMAaTepHaJIOB B Ta30Boil (ase;

Ymeer:

—  BBIOMpATH HEO00XOIMMBIA METON
CHUHTE3a HaAHOYaCTHUIL 148 HOHy‘IeHI/IH
HaHOMAaTEepHAJIOB B Ta30BOH (aze c yderom
TpeOOBaHUN K  KA4eCTBYy TMPOJAYKTa H
YKOHOMHUYECKHUX MOKa3aTeJIeH;

—  ONTHUMHU3HUPOBATH nmapameTpbl
BBIGpaHHOI‘O METOJa CUHTE3a 1104 KOHerTHBIG
LIEJIM ¥ 3a7a4H;

Baangeer:

— HaBbIKAMNU aHaJIn3a HayLIHO-
TEXHUYECKON JTUTEPaTyphl B 00JIACTH METOJIOB
HOJIy‘-IeHI/I}I HaHO4YaCTUIl 1 HaHOMaTepI/IaJIOB B
ra3oBoi (ase.

OrneHKa 3a
KOHTPOJIbHYIO paboTy
Ne 3.

OrneHKa Ha 3a4eTe
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15. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIA
HNHBAJINAOB N JINL C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue UWHBAIMIOB U JIUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM opraHu3anii W OCYLIECTBICHHS OOpa30BaTENbHOW JESITEIbHOCTH IO
o0Opa3oBaTeNbHbIM IIpOrpaMMaM — MporpaMmaM OakanaBpuaTa, MporpaMMaM CIEHHUaIUTeTa,
nporpammam maructparypsl (Ilpuka3z MunoOpuayku PO ot 05.04.2017 Ne 301);

— Tlomoxxennem o Ilopsnke opraHw3anud W OCYIIECTBICHHS 0Opa30BaTeIbHON
NeSITeIbHOCTH 10 00pa30BaTeNIbHBIM IpOorpaMMaM — IporpaMmaM OakajaBpuaTa, Mporpammam
CHelnuanurera, MporpaMMaM MarucTpaTrypel B PocCHHCKOM — XMMHKO-TEXHOJIOTMYECKOM
yauBepcutere umenu .M. MenneneeBa (yTB. pelIEeHMEM YUYEHOTO COBETa YHHUBEPCUTETA OT
28.06.2017, mpoTtoxos Ne 9);

— MeroanyeckMMH PEKOMEHJAIMSIMUA TI0 OpraHu3alud 00pa3oBaTeIbHOIO Ipolecca
JUIsi  OO0y4YeHMs] HWHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30BaTEeNbHBIX OpPraHM3ALMUAX BBICIIETO OOpa30BaHMs, B TOM YHCIE OCHAIEHHOCTH
00pasoBatenbHOro mpoliecca (yTBEp)KICHBI 3aMmecTuTereM MuHuctpa oopa3oBaHust u Hayku PO
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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1. IEJIb ¥ 3AJJAYM M CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCy/apCTBEHHOTO0 00pa30BaTEIBHOTO CTAaHJAApTa BBICHIETO OOpa3oBaHMsI — OakalaBpuar IO
HanpapjeHUIO NOATOTOBKU 22.03.01 — «Mamepuanogedenue u mexHoa02uu Mamepuaios»
(®1O0C BO), pexomenmanmusiMu MeTOIUYECKOM KOMHUCCHUM U HAKOIUIEHHBIM OMBITOM
MperoJaBaHus JIACLIUTUTUHBI kadeapoi Texnocgpepnoii oezonacnocmu
PXTY um. JI.1. Menneneesa. [IporpaMmMa paccunTaHa Ha U3y4€HHUE JUCLUIUIMHBI B TeueHue |
cemecTpa.

Jucuunnuza «I paxcoanckas 3auiuma 6 4pe36ul4atHblX CUMYAyuAX» OTHOCHUTCA K
BapHaTUBHON 4YacTH (DaKyJIbTAaTUBHBIX TUCHMIUIMH ydyeOHOro ruiana. [IporpamMma AMCHUIIIMHBI
MPEIoiaracT, 4To OOydYaroluecss HMMEIOT TEOPETHUYECKYI0 M TPAKTHYECKYIO TOITOTOBKY B
00JacTu OCHOB 0€30MaCHOCTH JKU3HEICATEIBHOCTH.

Heas aucHUMIMHBI — TOATOTOBUTH CTYAEHTAa K OCMBICIICHHBIM MPaKTUYECKUM
JIEHCTBUSAM 10 00eCreyeHHI0 CBOEH 0e30MacHOCTH W 3alllUThl B YCIOBUSX BO3HUKHOBEHHUS
Ype3BbIYANHON CUTYaAIlUU TPUPOJHOTO, TEXHOTCHHOT'O U BOGHHOI'O XapaKkTepa

3agauud JMCUMIVIMHBI — OCHOBHOHM 3a/ayeil JUCHUIUIUHBL SBJSETCS (HhOpMHUpPOBaAHHE
YMEHUU M HaBBIKOB, MO3BOJISIONIMX Ha OCHOBE M3YUYEHHs OMACHBIX U TMOpa)xaromux (paxTopos
Ype3BBIYAMHBIX CUTYallMd MPUPOJHOTO, TEXHOTEHHOTO W BOEHHOTO XapakTepa, Ipyrux
OTMAaCHOCTEH YMEJIO pelIaTh BOMPOCH! CBOEH 0€30MacCHOCTH C MCTOIB30BAaHUEM CPEICTB CUCTEMBI
Ipa)XAaHCKOU 3aIUTHI.

Jucuunnuna «J pasxcoanckas 3auuma é 4pe3euluaiiHblX CUmyayuaxy» npemnogaercs B 1
win 2 ceMectpax. KOHTponb ycreBaeMOCTH CTYJIEHTOB BEAETCS IO MPHUHITONW B YHUBEPCHUTETE
PEHUTHHIOBOM CUCTEME.

PaGouass mporpamMMa OUCHMIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHEM
AJIEKTPOHHBIX O00PA30BATEIBHBIX TEXHOJOTUH M DSJIEKTPOHHOTO OOY4YEHHsI TOJHOCTHIO WIIU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

I/I3yLIGHI/IC JAUCHUIITIMHBI HAITPAaBJICHO Ha HpI/IO6peTeHI/Ie CIICAYIOIIHX KOMIIeTEeHIINI W
HHIAUKATOPOB UX NOCTUKCHUS
YHnBepcaanue KOMIIETCHIUHUHU U MHIAUKATOPLI UX TOCTHKCHUSA

HaumenoBaunue
KaTeropuu

(rpymmbr)
YK

KOI[ U HAMMCHOBAHUC MHAUKATOpA JOCTUIKCHUA

Kox u sanmenosanne YK VK

VK-8. - Crnocoben | YK-8.1. - 3HaeT OCHOBHBIE TEXHOC(HEPHbIE
CO3/aBaTh U MOJAEPKUBATh | ONTACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKHU.

B MOBCeHEBHOM kM3HU U B | YK-8.2. - 3Haer Xxapakrtep BO3JeiCTBUS
npodeccuoHaIbHON BPEIHBIX U OMAcHbIX (PaKTOPOB Ha YeJIOBEKa U
JeSITEIbHOCTH 0e30MacHble | IPUPOJIHYIO CPELy, METOJAbl 3allUThl OT HHX
yCIIOBUS IPUMEHUTEIBHO K chepe CBOEH
CucreMHOe U | )KU3HENEATEIBHOCTH I | MPOPECCUOHANBHOMN 1eATEeIbHOCTH.
KPUTHYECKOE | COXpaHEHUs npupoanoil | YK-8.3. - VYmeer obGecneunBarh Oe30macHble
MBIIIJIEHUE cpenbl, obecrieueHus | u/uiu KoMGOPTHBIC YCIOBUS TpyJa Ha pabouem
YCTOHYUBOTO pa3BUTHUA | MECTE, B TOM UYHCIE C TIIOMOILBIO CPEJICTB
oOmiectBa, B TOM HYHCJE | 3alIUTHI, OCYIIECTBIISATH neicTBUs o
npu yrpose U | IPEIOTBPALLEHUIO YPE3BBIYANHBIX CUTYALUH
BO3HUKHOBCHUH VK-8.4 - Binageer cnocod0amMu ¥ TEXHOJIOTHUSIMA
Ype3BbIYAMHBIX CUTYallid U | 3alUTHl B UYPE3BbIUYAHHBIX CHUTyalUsIX U B
BOCHHBIX KOH(IJIUKTOB YCIIOBUSIX BOEHHOTO BPEMEHHU.




Texuouno-
THYECKUN

ITK-6 - Cnocoben
JKCIULyaTUPOBATh
TEXHOJIOTUIECKOE
o0opyioBaHUE B

COOTBETCTBHU C HOPMaMH
TEXHUKU OE30MaCHOCTA U
TPeOOBAHUSAMH IKOJIOTUN

I[IK-6.2 - VYmeer npuUMEHATb Ha MpaKTHUKE
HOpPMBI U IPaBUJIa TEXHUKU OE€30MAaCHOCTH IpU
JKCILTyaTaluu TEXHOJIOTMYECKOI0
o0opynoBaHus U TpeOOBaHUSA 3KOJIOIMUYECKOU
0E30IMacHOCTH;

[IK-6.3 - Bmageer HaBblkamMu Oe30I1aCHOM
3KCILTyaTaluu TEXHOJIOTHYECKOT0
000py1I0BaHUS.




B pe3ynbrare n3yueHus: AMCUUIUIMHBI CTYJEHT OakaiaBpuaTa J0JKEH:

3namo:

— XapakTepUCTUKH NPUPOIHBIX OEICTBHIA, TEXHOI€HHBIX aBapWii M KaTacTpod Ha
paxualoHHO, XUMHYECKH ¥ OMOJIOTHUECKH OINACHbIX 00BEKTaX, MopaXkaromue GakTopsl JpPyTrux

ONacHOCTEH;

— OCHOBBI BO3JIEHCTBHsI ONACHBIX (PAKTOPOB UPE3BBIYAMHBIX CUTyallUii HAa YeJIOBEKa U
IIPUPOJHYIO CPENY, JOIYCTUMBIE NIPEEIIbHBIE KPUTEPUN HEraTUBHOIO BO3/ICHCTBHS;
— Mepbl 0€30I1aCHOTO NOBEJEHHSA INpU NpeObIBaHMM B paiioHax (30HaxX) IOXKapos.,
PaIuOaKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOT0 3arpsi3HEHMS;
— cnocoObl U CpelcTBa 3alllUThl YEJIOBEKa OT BO3JEHCTBHSA MOpaKaloUIMX (PAKTOpoB
YpEe3BbIYANHBIX CUTYaLMH IPUPOJIHOIO, TEXHOIEHHOI'O M BOCHHOI'O XapaKkrepa.

— Ymemo:

— HCIHOJIb30BAaTh CPCACTBA 3alllUThl OPraHOB ObIXaHHUA HW KOXKH, MCAUIOUHCKHUC JIA

CaMO3allIUThl U OKa3aHUs ITOMOIIIU APYTUM JIFOJIAM;

— MNPUMCHATH INCPBHUYHBIC CPCACTBA IOKAPOTYIICHHUA JIA JIOKAJIU3allUKM W TYHICHUSA

Mo’Kapa, BO3HUKIILIETO B ayIMTOPUU (J1abopaTopun);

— OKa3bIBaTh cebe u APyrum nocrpagaBiiM MCIUIUHCKYIO ITIOMOIIb € UCITIOJIb30BAHUEM

TaOCJIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEICTB.
Braoemy:

— npuéMamu MPOBEJIEHUs] YaCTUYHON CAaHUTApHOW 0O0paOOTKHU MpH BBIXOJE U3 pailoHa

(30HBI) PaIMOAKTUBHOIO, XUMHYECKOI'0 U OMOJIOIMUECKOT0 3arpsA3HEHMS (3apaskeHNs);

— cHoco0aMH U TEXHOJOTUSIMU 3alllUThI B I{pei’»B]’::I‘{a.I‘/'IHbIX CUTyalusIx.

3. OFbEM JUCHUIIJIMHBLI U BUJbl YYEBHOU PABOThHI

Bup yuyeoHo# padoTsi

O0BbeM THCHHILINHBI

3E AxkajneM.y | ACTPOH.4
OO0masi Tpy10€eMKOCTh M CUMILIUHBI 1 36 27
KonrakTHasi paboTa — ayAUTOPHBbIE 3aHATHSL: 0,44 16 12
Jlexium 0,44 16 12
[TpakTHUeckue 3aHsTHs - - -
JlaGopaTopHbie pabOThI - - -
CamocrosiTesibHasi padoTa 0,56 20 15
CaMocTOATEIbHOE N3YUECHHE PA3AEIOB IUCHUIIIMHbI 19,8 14,85

0,56
KoHTakTHasi camocTosaTeNbHasi paboTa 0,2 0,15
Bua HTOroBOro KOHTPOJIA: 3a4yer




4. COAEP KXAHUE JUCIUIIJINHbI

4.1. Pasznennl TUCHUIIIMHBLI U BUABI 3aHATHI

AxkazeM. yacoB

Ne Pazjen nucHMIMHBI Beero | © TP (opme Jexuun | © P popme | Cawm.
n/n np. NoAr. np. NoAr. padora
Beenenue. Illean u 3agauu 'O, HAC®. IlousiTuiino- 2 ) 7 7
TePMHUHOJIOTHYeCKUil annapat B odjaactu 'OYC.
1. Pa3zznen 1. OnacHOCTH NPUPOTHOIrO XapaKTepa 4 - 2 2
2. Pa3zpnen 2. OnacHOCTH TEXHOT€HHOI0 XapaKTepa 4 2 2
3. Pa3znen 3. OnacHOCTH BOCHHOI0 XapaKTepa 4 2 2
4. Paznen 4. [loxapHasi 6€30aCHOCTb. 4 2 2
5 Paznen 5. Kommieke MmeponpusiTuii rpaxaaHCcKoOi 32U ThI 6 2 4
HaceJIeHHUsl.
5.1 OmnosenieHne 1 ”HOOPMUPOBAHKE HACEIICHUSI 00 OMMACHOCTH. 1 0,5 0,5
5.2 | CpenctBa MHAMBUAYAJTBHOMN 3alTUTHI 2,5 0,75 1,75
5.3 CpencTBa KOJUIEKTUBHOM 3aILIUTHI HACEJICHHUSL. 2,5 0,75 1,75
6. | Pasnea 6. Oxa3anue nepBoi NOMOIIH 8 3 5
7. Paszpnen 7. JIlukBuaanus nocjJaeCTBUN Ype3BbIYAHHON CUTYAIUH. 4 2 2
UTOT'O 36 16 20




4.2 Coneprxxanue pa3aesioB QM CIUATIINHbBI

Beenenue. Llenu u 3amaun 'O, HAC®. [ToHATHIHO-TEPMUHOJOTHYECKHI arapaT B 00JacTh
oyc.

Pazgen 1. OnacHoCcTH NPUPOHOIrO XapakTepa.

Cruxuiinsie OencTBus, ABJICHUS TPUPOABI PA3PYLUUTEIBHOM CHIIBI - 3€MIICTPSICEHHS,
HABOJIHEHUS, CEJIeBbIe MOTOKH, OMOJ3HU, CHEXKHBIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, OOBAJIbI,
3acyXH, yparasbl, Oypu, IOKapsbl.

Pazgen 2. OnacHOCTH TeXHOT€HHOT0 XapaKTepa.

ABapun m KaracTpobl Ha PAJAMAIMOHHO OIACHOM OOBEKTE, XMMHUYECKH OIIaCHOM OOBEKTE,
OMOJIOTUYECKH OINAacHOM OO0BEKTe; Ha TPAHCHOPTE (JKEJIE3HOAOPOKHOM, AaBTOMOOHIIBHOM,
pEYHOM,  aBHAIMOHHOM); Ha  THAPOCOOPYXKEHHUSIX; HAa  KOMMYHAQJIBHBIX  CHCTEMax
KHU3HEOOeCTIeueHusI.

Pa3nes 3. OnacHocTH BOGHHOI'O XapaKrepa.

[IpuMeHeHHe OpYKUS MacCOBOr0O MOPAXKEHHs (SIEPHOr0, XMUMHUYECKOIro, OMOJIOTMYECKOrO),
OOBIUHBIX CPEJICTB C 3aKUraTeNIbHBIM HAIlOJHEHUEM, HOBBIX BUJOB OPYXKHs. 30HBI 3apaKEHUSI OT
CPEZCTB MOPaKEHUS U UX BO3/CHCTBUE HAa HACEICHUE U OKPYKAIOLLYIO IPUPOTHYIO CPELY.

Paznen 4. [loxkapHasi 6€3011aCHOCTD.

Knaccudukanus moxkapoB. Jlokanmsamuss W TylmieHWe mokapoB. [lepBUYHBIE — CpeicTBa
noxkaporymenus: (orterymmurenn OIl -8, OVY-2, OBII-5) u npaBuna Moib30BaHHUS HMHU.
[Tpu4rHBI BOSHUKHOBEHHUSI TIOYKAPOB B JKWJIBIX 3aHUSX U HA IPOU3BOJICTBE.

Pazgea 5. Kommiieke MmeponpusiTuii rpasaaHCKOM 3a10MTHI HACEJIEHHSI.

5.1. OnoBemenne u MHGOPMHUPOBAHHWE HAceNeHHS 00 omacHocTU. [IpuHATHE HaceleHuEM
curHaioB omnosemieHus («Bauumanue Bcem!», «Bosmymmas TpeBora», «PammanumonHas
OTMaCHOCTh», «XHMHYECKass TpeBora», «OTO0OW OmacHOCTH») W TMOPSAIOK JEHCTBHS IO HHUM.
DBakyalys HaceJIeHus U3 30HbI onacHOoCTH. CIIOCOOBI SBaKyaIliu.

5.2. CpeactBa MHAUBUAYAIbHOU 3amuThl opranoB neixanus (I'TI-7, I'TI-7B, TTI-9, P-2, V-2K,
PITA-1, PIIT-67M, PVY-60M, «®enukcy, I'I3K, AL, JIIT-3, I[13VY-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KIX-5M) yenoBeka. MeIUIIMHCKHUE CPECTBA 3AIIUTHI.
5.3. CpexacTBa KOJIEKTUBHOM 3allUThl HaceneHus. HaznaueHue, 3aluTHbIE CBOWCTBA yOEXKHUILL.
[TpotuBopamuanuonnsie ykpeitus (IIPY, mom3emHble memiexoqHbie Mepexoibl, 3ariyOleHHbIC
CTAaHIIMU METPOIOJIUTEHA), TMPOCTEUIINE YKPBITUS (TPAHILIEU, OKOIbBI, MEPEKPHITHIC IIEIN).
[TpaBuna 3anaTHA yOeKUIIIA.

Pa3znen 6. Oxa3zanue nepBoil MOMONIH.

Peannmanimonnsle meponpustus. Oka3zaHue TNEpBOM MMOMOLIM TMpU PaHEHMSX, OXKOTrax,
nepenoMax, 3apakeHHsIX; 0CBOOOXKACHUS U3 O] 3aBayioB. [IpoBeneHne YacTUYHON caHUTapHOI
06pa60TKI/I KOXXHBIX HOKpOBOB YCJIIOBCKA HpI/I BbIXOAC N3 30H paI[I/IOaKTI/IBHOFO, XUMHUYCCKOI'0O U
OMOJIOTHYECKOTO 3apakeHus (3arps3HEeHHs), M3 30H MOXKapoB. MeaHMIMHCKas COPTHUPOBKA
MOPAKEHHBIX B MECTaX KaTacTpod.

Paszpen 7. JIukBugaums nocjaeACTBUM Ype3BbIYANHON CUTYallUH.

PagnanmonHas M XuMuYeckas pas3BelKka ouara IMOpaXKeHHs (3apaxeHus). ABapHiiHO-
cracatesbHble Pa0OThl. DKCTpPEHHAas 3Bakyalllsi U3 ayAuTOpuu (J1abopaTopuu) B YCIOBHSX
noXkapa, paaualloOHHOTO, XHUMHUYECKOro, OWOJIOTUYECKOTO 3arpsi3HeHHs TEPPUTOPUU C
WCIIOJI30BaHUEM TpoCcTeUInx cpeAacTB 3anuThl («Denuxcy, ['JI3K, nmportusoraza I'TI-7 ¢ ATl -
3).



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA JTUCIIUAIIJIMHbI

Pasgen | Paznen | Pasnen | Pazzmen | Pasnen | Pasnen | Pasnen
No B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYACHT JIOJKEH:
1 2 3 4 5 6 7
3HaTh: (nepeuensv u3 n.2)

—  XapaKTepUCTUKHU MPUPOTHBIX OCJCTBUI, TEXHOTCHHBIX aBapuil U KaTtacTpod Ha
| |pagmanMoOHHO, XMMHYECKH U OMOJOTHYECKH OMACHBIX O0OBEKTaX, MOpaKAIOIINe + + + +

(haKTOpHI IPYTUX OMACHOCTEH;

— OCHOBBI BO3JICUCTBHSI ONACHBIX (PAKTOPOB YPE3BBIUAHHBIX CHUTYyallMid Ha
2 |4enmoBeKa M MPUPOIHYIO CPEIy, JOMYyCTUMBIC MPENEIbHbIC KPUTEPUN HETaTUBHOTO | T + + +

BO3JICHCTBUS;
3 |- Mepet 0e301acHOTO MOBEICHUS MTPHU MPeObIBAHNUN B paiioHaX (30HAaX) MOKapOB, . N n

PaAMOAKTUBHOTO, XMMHYECKOT0 M OMOJIOTUYECKOTO 3arpsi3HEHUS;
4 | CIOCOOBI M CPEJICTBA 3AIUTHI YEJIOBEKA OT BO3JICHCTBHSI MOPpaXKaOUUX (GaKTOPOB .

YPE3BBIYANHBIX CUTYAIMI MPUPOJIHOTO, TEXHOTEHHOT'O M BOGHHOTO XapaKTepa.

YMmern: (nepeuensv uz n.2)

5 |~ WCIONb30BATh  CPE/CTBA 3AUIUTBI OPraHOB JBIXAHHS M KOXKH, MEIMIMHCKUE +

JUTSI CAMO3AIIUTHI M OKA3aHMS TOMOIIHU APYTHM JIOJISIM;
¢ |~ TIPMMEHATH TEPBUYHBIE CPEJICTBA MOXKAPOTYIICHUS Ul NOKAIM3AMMA U n

TYIIEHHUS [10’Kapa, BOZHUKILETO B ayIMTOPUU (J1aOOpaTOpUH);
7 |~ OKasbIBaTh cebe W JAPYrMM TIOCTPAJABIIUM MEIUIIMHCKYIO TIOMOIIb C +

MCIOJIb30BaHUEM TaOeIbHBIX M MOAPYYHBIX MEAUIIMHCKHUX CPEJICTB.

Baanern: (nepeuens usz n.2)

— npuémMamMH IpPOBEACHHUS YaCTUYHOW CaHMTApHOW OOpabOTKH IpH BBIXOJE U3 +
8 |paiioHa (30HBI) PaTUOAKTUBHOTO, XUMHUYECKOTO M OMOJOTHMYECKOTO 3arps3HEHUS + +

(3apaxkeHus);
9 |- cnocobamu M TEXHOJIOTHSIMH 3aIIMThI B YPE3BbIUANHBIX CUTYAITHSIX. + + + + +

B PE3ybTaTe OCBOCHUA JUCHUILIMHBI CTYACHT JOJIKCH HpI/IO6pCCTI/I CICAYIOIIUC YHUBEPCA/IbHbIE KOMNEeMEeHyuu u undukamopbl UX 00OCHMUICEHUA:

(nepeuens u3 n.2)

Kon n naumenoBanne YK Kox w HaumeHoOBaHHMe HWHAUKATOPA
(nepeuensv u3 n.2) noctukennsi YK (nepeuensv us n.2)
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— VYK-8. - CoocobeH co3maBarbh U
NONJECPKUBAaTh B INTOBCEIHEBHOMU
KU3HK W B MNpodhecCHOHAIbHON
NesITeIbHOCTH 0€30MacHbIe YCIOBUS
KU3HEJESATEIIbHOCTH I E:
COXpaHEHUs IPUPOJHON  Cpensl,
o0ecrieueHus YCTOHYHMBOTO
pa3BUTHUs OOILECTBA, B TOM YHCIE
OpU  Yrpo3e M  BO3HUKHOBEHUU
YpE3BBIYANHBIX CUTYyaLHi u
BOCHHBIX KOH(DIMKTOB

VK-8.1. - 3Haer ocHOBHBIC TeXHOC(HEpPHBIE
OMNAaCHOCTH, ux CBOICTBa "
XapaKTePUCTUKH.

VK-8.2. - 3Haer xapakTep BO3JCHUCTBUSA
BPEIHBIX W ONacHbIX (aKTOpoB Ha
YeloBeKa W MPHUPOAHYIO Cpely, METOJbI
3alUThl OT HUX MPHUMEHUTENBHO K chepe
cBOei MpodeccnoHabHOM J1eSTEIbHOCTH.

YK-8.3. - Ymeer obecrieunBaTh
Oe3omacHble U/UIH KOMGOPTHBIE YCIOBHS
TpyAa Ha pabodyeM MecTe, B TOM YHCIE C
MIOMOIIBIO CPEJICTB 3aLIUTHI, OCYIIECTBIATh
JNEUCTBUSA o [IPEAOTBPALICHUIO
Ype3BbIYAMHBIX CUTYaIIMI

VK-8.4. - Bnageer cmocobamMu @ H
TEXHOJIOTHSIMHU 3alUThl B YPe3BbIUAHBIX
CI/ITyaIII/IﬂX n B YCJIOBI/UIX BOCHHOI'O
BpEMEHHU

Koa u nanmenosanue OIIK
(nepeuens u3 n.2)

Kon uW HauMeHOBaHWMe WHIUKATOpPA
poctuxennst OIIK (nepeuens uz n.2)

Koa n naumenoBanmne I11K
(nepeuens u3 n.2)

Kox w HaumMeHOBaHHMe WHAUKATOPA
noctuxenns IIK (nepeuensv uz n.2)

14

15

— Cnocoben 9KCILTyaTUpPOBATh
TEXHOJIOTHYECKOe O00OpYyJOBaHUE B
COOTBETCTBHMH C HOpMaMH TCXHHUKHU
0e30macHOCTM ¥ TpeOOBAHUSAMHU
skojoruu [1

— [IK-6.2 - VYwmeer mnpuMeHSTh Ha
NPAKTUKE HOPMbI M TIpaBWIa TEXHUKH
0€30MacHOCTH npu AKCILTyaTaluu
TEXHOJIOTUYECKOTO  00OpyJOBaHHS U
TpeOOBaHUS YKOJIOTHIECKON O€30MaCHOCTH

— IIK-6.3 - Bmaneer HaBBIKAMH
6e30macHoOi HKCILTyaTaIlH
TEXHOJIOTHYECKOr0 000PYA0BAHHUS




6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTHyeckue 3aHATHS
IpakTHyeckne 3aHATHA MO IMCUHUILUIMHE HE MPEXYyCMOTPEHbI

6.2 JlaGopaTopHbIe 3aHATHSA
JlaGopaTopHble 3aHATHS MO AUCHUILINHE He MPEAYCMOTPEHbI.

7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosTenpHass padoTa MPOBOAMTCS C IENbI0 YITYOJICHUS 3HAHUN MO JTUCIMIUIMHE W
pelyCMaTPUBAET:

— peryJspHy¥ MNpopabOTKy MPOWIEHHOTO0 Ha JEKIHUAX Y4eOHOro wmarepuaia I1o
paszzenaM JUCIUTLIUHBL

— O3HAKOMJICHHE M TTPOPa0OTKY PEKOMEHIOBAaHHOM JIMTEPATYPHI, padOTY C AIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMH, BKIIOYas TEPEBOABl MyOIMKAIUi W3 HAYYHBIX IKYypHAJIOB,
nuTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUUHII;

— TIIOCEIIEHUE OTPACIIECBBIX BEICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MenneneeBa 1o TeMaTuke JUCLUIIIMHEL;

— TMOATOTOBKY K BBITIOJHEHUIO KOHTPOJIEHBIX PabOT 10 MaTepuary JISKIIMOHHOTO Kypca;

[InanupoBaHne BpPEeMEHU Ha CaAMOCTOSITENIbHYIO PabOTy, HEOOXOJUMOrOo Ha H3Y4YCHHE
JUCIUIUIMHBI, CTYACHTaM JIydllle BCEro OCYIIECTBISAThH Ha BECh MEPHOJ H3YUYCHHUS,
npeaycMaTpuBasi IpU 3TOM PEryJSpHOE IMOBTOPEHHUE MPOMIEHHOro Marepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JICKIHIX, HEOOXOAMMO PETYJIIPHO [OMOJHITh CBEICHUSMU U3
JUTEPAaTypHBIX HCTOYHHMKOB, IIPEICTaBICHHBIX B paboyeil mnporpamme. Ilpu pabote ¢
YKa3aHHBIMU HMCTOYHHKAMH PEKOMEHIYETCS COCTaBJISATh KPATKUH KOHCIIEKT MaTepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OUOIMOrpadUUECKUX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIs1 KOHTPOJIA
OCBOEHMS JUCHHUAIIJIMHBI

CoBokynHasi OLIEHKa M0 JUCIUIUIMHE CKJIAJbIBAETCS M3 OLIEHOK 3a BBIIOJHEHUE
KOHTPOJIbHBIX paboT B TecTOBOM (opme (MakcumanbHas oueHka 100 6anno). Buo konmpona —
3auem. HMmo2oebviti KOHMPOL NO OUCYUNTIUHE He NPEOYCMOMPEH.

IIpumepbl KOHTPOJILHBIX BONPOCOB /IJIsl TEKYIIer0 KOHTPOJISI OCBOCHHS TUCHUTINHBI
JUisi TeKyIIero KOHTPOJIsS MPEIyCMOTPEHO 2 KOHTPOJIbHBIE pabOThl (TECTOBbIE 3aJaHUs
OXBAaThIBAaIOT HECKOJIBKO pa3zenoB). MakcuMmanbpHas OLEHKAa 3a KOHTPOJIbHBIE pPaOOThI
coctapisgeT 50 6ayI0B 3a KaXIyo.

1. IlpmMepsbl TECTOBBIX BONPOCOB K KOHTPOJILHOM padote Ne 1.
2. B paboTty BKJ/IIOYEHBI BONIPOCHI 110 BBe/IeHUIO M pa3aenaam 1,2,3.

1. Curyanus, cioXUBLIAsCA HA ONPENEIEHHOW TEPPUTOPHM, aKBATOPUMU BCIICJICTBHE aBAPUHU,
KaTacTpo(bl, CTUXMHHOTO HJIM WHOTO O€ICTBHSA, CONPOBOXKJIAIOIIASACA HAPYIIEHUEM YCIOBUH
KU3ZHEJEATENIbHOCTH JIIOJIeH, yIIepOoM [UIsl OKpy»Karolleld cpeibl, YeTOBEUECKUMH KepTBaMU
Ha3bIBACTCS:

1) YpE3BBIYANHBIM ITOJI0KEHHUEM;
2) YPE3BBIYANHON CUTYyaLlUEH;

3) 0COOBIM PEKUMOM,;

4) ryMaHUTapHON KaTacTpodoil.
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2. B xakom 3akoHe Poccuiickoii denepanuu ompeneneHsl MpaBa U OOS3aHHOCTU Tpa)IaH
Poccuu B 065acTy 3a1MThl OT YpE3BbIUANHBIX CUTYaLMA:

1) «O 6e3omacHOCTHY

2) «O6 obopoHe»

3) «O 3amute HaceneHus U repputopuii o YC npupoaHOro TEXHOTEHHOT'O XapaKTepay

4) «O rpaxaaHCKOi 000pPOHEY.

3. B kxakom 3akone Poccuiickoii ®@enepanuu omnpeaeneHbl 3aJadyd B 00JIACTH TPakIaHCKOM
00O0pOHBI U TPABOBBIE OCHOBBI MX OCYIIIECTBIICHHUS.

1) «O 6e3omacHOCTH.

2) «O rpaxxgaHCcKoi 000pOHEY.

3) «O 3amute HaceneHus U Tepputopuid 0T YC mpUpOIHOTO U TEXHOTEHHOTO XapaKTepay.

4) «O noxapHoii 6€301IaCHOCTH.

4. Kakoit opran ynpasienusi PO ocyiiecTBiseT KOOPANHAIUIO AESITEIIbHOCTH FOCYIapCTBEHHBIX
Y MECTHBIX OpPTraHOB B 00JIACTH MPEAYIPEKIACHUS U TUKBUIAIMU YPE3BbIYANHBIX CUTYalIUi?

1) MunucrepctBo ¢punancos PO,

2) MunucrepctBo P® mo pemam rpaxaaHCKoil 0OOpOHOM, Ype3BBIUYAWHBIM CHUTYAIUsIM U
JMKBUALUY TTOCIEACTBUH cTuxuiiHbix Oeacteuit (MUYC Poccun),

3) MuHnuctepcTBO 371paBooxpaHeHust PO,

4) MuHucTepcTBO BHYTpEHHUX Aen PO.

5. K cmocobam 3aniuThl HaceIeH!sI B YpE3BbIYaiHBIX CUTYAIUSIX OTHOCSTCS:
1) coGmroaeHus mpaBuiI JOPOKHOTO JIBUXKEHUS;

2) sBakyarus;

3) cobmroenue TpeOOBaHMI OXpaHbl TPY/a;

4) orpannveHust BBIOPOCOB B aTMOC(epy BPETHBIX BEIIECTB;

5) cTpaxoBaHue.

6. K cmoco6am 3amuTel HaceNeHUs B YPE3BhIYAHBIX CUTYAIUSIX HE HA/ITICKHUT:
1) rocynapcTBeHHAs CTaHIAPTU3AINS IO BOITPOcaM O0€30MMacHOCTH;

2) OuoJIOrHYecKas 3aIlnTa;

3) paAMalMOHHBIA U XUMUYECKUH 3aIUTY;

4) MexayHApOIHOE COTPYIHUYECTBO B chepe rpaKJaHCKOW 3aIUThI;

5) aBaKyalliOHHbIE MEPOIIPUSATHSL.

7. Kakoii u3 HazBanHbIx cpenctB HE oTHOCHTCS K cpencTBamM omoBemieHrs Mpu BOZHUKHOBEHUHN
WJIN YyTpo3e BO3HUKHOBEHUS YC?

1) paguo;

2) IEeKTPOHHBIE CPEJICTBA CBSI3U;

3) TeneBuaEHUE;

4) ceTu MPOBOIHOTO PAIHOBEIIAHUS;

5) ra3erTsl.

8. Kakoe u3 Ha3BaHHBIX (P OPMUPOBAHUN MPUHAICKUT K IBAKyallMOHHBIM OpraHam?
1) npoTuBO3NUIEMUYECKAs] KOMUCCHS;

2) GroKeTHAsE KOMHUCCHST;

3) mOCT METEOPOJIOTUIECKOTO HAOIIOICHUS;

4) KoMuccus IO BOITPOCaM TOPTOBJIM U OOIECTBEHHOT'O MTUTAHMUS;

5) ’BaKyallMOHHasi KOMHCCHSI.
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9. Kakoe n3 Ha3BaHHBIX (DOPMUPOBAHUH PUHAIIEKHUT K IBAKyaIIMOHHBIM OopraHam?
1) cOopHBIi 3BaKyaIllMOHHBIN TYHKT;

2) MyHKT OOIIIECTBEHHOTO ITUTAHUS;

3) myHKT cOopa uH(popMaMK O HAPYIICHHUSIX Ha TPAHCIIOPTE;

4) MEeTUIIMHCKUN ITyHKT;

5) MyHKT TEXHUYECKOT'O 00CITYKUBAHHSI aBTOMOOUIICH.

10. Kakoe u3 Ha3BaHHbIX popmupoBanuii HE oTHOCHTCS K 9BaKyallMOHHBIM OpraHam?
1) aBaKyalrioHHas KOMUCCHS;

2) rocyJapCTBEHHAsl MHCTICKIUS IPAKIaHCKOW 3allUThI;

3) MyHKT MOCAIKH;

4) cOOpHBI HBaKyallUOHHBIH ITYHKT;

5) MpUEMHBII 3BaKyaIllMOHHBIA IMyHKT.

11. HauGomnee pactupocTpaHEHHBIM OITACHBIM SIBIICHUEM IPUPOJTHOTO XapakTepa B PO sBusercs:
1) 3emuieTpsicenue;

2) mwTopMm, yparas;

3) HaBOJHEHUE;

4) u3Bep>KeHUE BYJIKaHA.

12. Kakoe omacHOe NpPUPOJHOE SIBICHHE B HACTOAIIMNA MOMEHT NPUHOCUT HaMOONIbIINI
SKOHOMUYECKUN yIIiepO?

1) u3Bep:keHHE BYJIKaHA;

2) nmyHamu;

3) mpuUpoIHBIE MOXKAPHI;

4) 3eMJIETpsICCHHE.

13. 3emuerpsiceHus1, U3BEP>KEHUS BYJIKAHOB OTHOCSITCSI K IPHPOIHBIM ONACHOCTSIM:
1) reodusnueckoro xapakrepa;

2) reoJIOTHYECKOro XapakTepa;

3) K30T€HHBIM I'€0JIOTUYECKUM SIBIICHUSIM;

4) Moa3eMHOT0 XapakTepa.

14. Onon3Hu, cenu, 0OBaJIbI, OCBIIH, JABUHBI OTHOCSTCS K MIPHPOTHBIM OTTACHOCTSIM:
1) reouznueckoro xapaxkrepa;

2) reoJIOTHYECKOr0 XapakTepa;

3) 9K30T€HHBIM I'€0JOIMYECKUM SIBJICHUSAM;

4) Moa3eMHOT0 XapakTepa.

15. HaBOI[HeHI/ISI, IMOJIOBOABE, NOKACBBIC ITABOAKHU OTHOCATCA K MIPUPOAHBIM OIMMACHOCTAM:
1) ruApOreoa0rnuEcKoro Xapakrepa;

2) TUIPOJIOTUYECKOTO XapaKTepa;

3) MOPCKHMM OTIaCHBIM SIBICHUSIM;

4) METeopOJIOTUYECKUM OITACHBIM SIBICHUSM

16. JIuBHEBBIE OCAIKH, TPAJl, MOJIHUH, CHIIbHBIC TIOPBIBBI BETPa XapaKTEPHBI JIJIS:
1) MeTeopOJIOTrHUECKUX MPUPOHBIX OMACHOCTEH;

2) WITOPMOB, TailpyHOB, yparaHos;

3) noxnaeu, rpo3s;

4) KIIMMaTUYECKUX OMACHOCTEM.

17. TalidpyHn — onacHOe NpUPOJHOE SBJIEHUE, XapaKTEPHOE UIS:
12



1) Poccutickoit deneparuu;

2) ABcTpanuu;

3) IO)xHOaMepHKaHCKOIO KOHTUHEHTA;

4) CeBepo-3anaiHoi yacTu THUXOOKEaHCKOIO peruoHa.

18. Kakomy onacHOMY MPUPOIHOMY SIBJICHUIO JAIOT HA3BaHUE B BUC UMEHU?
1) mynamu;

2) Taiiyny, yparany;

3) HaBOJTHEHUIO;

4) U3BEPKEHUIO BYJIKAHA.

19. IlpyuriHa BO3HUKHOBEHUS I[yHAMM:
1) cunbHOE BOJIHEHHE, BETPOBOM HAroOH;
2) 3eMJIETPSCEHUE B OKEAHE;

3) ce30HHOE KoJIecOaHKe YPOBHS OKEaHa;
4) cuabHBIE OCAIKH.

20. Jlns BpIIAIOLIMXCA HABOJAHEHUN XapaKTEpHO, YTO OHU:

1) HaHOCAT HE3HAYUTENbHBIN yIIepo;

2) NpUBOJAT K 9BaKyalldd COTHEH ThICAY HAcCeJCHUs, TPEOYIOT ydacTHsi BCEr0 MHPOBOTO
COOOIIIECTBA;

3) npUBOAAT K HEOOXOAMMOCTH MAacCOBOM 3BaKyalliy HacCEeJIEeHUs U MaTepUalIbHbIX IEHHOCTEH;
4) NpUBOJAT K YACTUYHOM SBaKyalluu JII01eH

21. Bynkansl, 00 U3BEpPIKEHUSX KOTOPBIX CYLIECTBYIOT HCTOPHUUECKUE JITAHHbIE SBIISIOTCS:
1) neficTByIOUMU;

2) yCHYBUINMU;

3) noTyX1mumu;

4) 3aKOHCEpBUPOBAHHBIMH.

22. YKaXuTe BO3MOKHbIE IPUUMHBI 3€MIIETPSICCHUI:
1) TEKTOHMYECKHUE MPOLIECCHI;

2) u3BepKEHUsSI BYJIKAHOB;

3) oOBaJIBI, OCHITIH;

4) nyHamu;

5) HaBOJTHEHUSI.

23. IHTEeHCUBHOCTb 3€MJICTPSCEHHSI 3aBUCUT OT CIeIyIOIUX (PakTOpoB:
1) MmaruuTyabl;

2) rmyOuHBI OYara;

3) riomaay pa3pyieHuit;

4) xoM4ecTBa KEPTB.

24. Marauty1a 3eMJIETPSICEHUS SIBIISIETCSI:
1) norapudmMuyueckor BEITUINHOM;

2) cpenneapupMeTUUECKON BETUIMHON;
3) cpenHeCTaTUCTHYECKOW BEIMUNHOM;

4) abCONFOTHOM BETMYUHOM.

25. MarnuTty1a 3eMJIETPSICEHUS OLIEHUBAETCS:
1) B rpagycax;

2) B MeTpax;

3) B bayax;
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4) B 5KOHOMHYECKOM yI1iepoe.

26. Ilpouecc BbIOpoca Ha 3€MHYIO MOBEPXHOCTh PACKAIEHHBIX OOJIOMKOB, IeIljia, U3JIUSHUE
MarmMsl, KOTOpasi Ha MOBEPXHOCTH CTAHOBHUTCS JIABOH, HA3bIBACTCS:

1) 3emuteTpsiceHueM;

2) IpUPOIHBIM MOXKAPOM;

3) u3Bep>KeHUEM BYJIKaHa,

27. HexoHTpoiMpyeMblii MpOLECC TOPEHHS BHE CIENUAJIbHOrO oOdYara, NPUYUHSIOMINI
MaTepHalbHBIN yiiepO, Bpell )KU3HHU U 3[0POBBIO JIIOZEH, MHTEpecaM OOIIEeCTBA M rOCyAapCcTBa
Ha3bIBACTCS:

1) u3BepkeHue ByJIKaHa;

2) maj TpaBbhl;

3) moxap;

4) Bo3ropaHue

28. Haunbosiee 4acTo B HACTOSIIMI MOMEHT TOKapbl BO3HUKAIOT:
1) B npupoze;

2) B OBITOBOM CEKTODE;

3) B IPOMBILIJICHHOCTH;

4) B pe3yNbTaTe BOCHHBIX JCHCTBHIA.

29. JInuTenbHBIN IEpUOJl YCTOMYMBOM MOTOBI C BRICOKUMHU TEMIIEpaTypaMH BO3/1yXa U MajbIM
KOJIMYECTBOM OCAQJKOB (IIOXKIs), B pe3yJbTaTe dYEro CHWKAIOTCS BJaro3amnachl IMOYBBI U
BO3HHUKACT YTHETCHUE U THOENb KYJIbTYPHBIX PACTCHHI HA3bIBACTCS:

1) 3acyxoii;

2) Ce30HHBIMU U3MCHECHUSIMH,

3) cyxoBeew;

4) HeypoXKaeM.

30. ITonmxenus temneparypsl Huxke 0 °C B IpU3EMHOM CIIOE BO3AyXa MM Ha IMOYBE BEYEPOM
WJIM HOYBIO NPU MOJIOKUTENIbHOM TeMIlepaType JTHEM Ha3bIBatOTCs:

1) mopozamuy;

2) 3aMOpO3Kamu;

3) noxosioaHueM;

4) uneem.

31. Jlen Ha noporax, KOTOpbI oOpa3zyercs IOCie€ OTTENeNd WIM JOXIS MPU BHE3AITHOM
MOXOJIOIAHUY HA3bIBACTCS:

1) romonénom;

2) roJIOJIeTULICH;

3) 3amopo3kamu;

4) MOX0JIOAaHUEM.

32. Crnoif MIOTHOTO JbJAA, HAPACTAIOUIErO Ha MpPEeaMETax MPU BhINAJACHUH MEPEOXIIaXICHHOTO
JIOXKIS WIM MOPOCH, TpPH TyMaHe U TIEePEeMENIEHHH HU3KUX CIOUCTBIX OO0JaKoB TIpH
OTpUIATENILHOM TeMIlepaType Bo3yXa y moBepxHocTy 3emiu, 6au3koit k 0°C, Ha3pIBaeTCs:

1) romonénom;

2) royioNenuIe;

3) 3amopo3Kkamu;

4) noX0JI0AaHUEM.
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33. [IpombInIeHHBIE B3PBIBBI, TOKAphl Ha MPOMBIIUICHHBIX 00BeKkTax, BeIOpockl AXOB Ha
XOO0 otHocsTes k UC:

1) TEXHOTEHHOTO XapakTepa;

2) NpUPOJIHOTO XapaKTePa;

3) KOJIOTUYECKOTO XapaKTepa;

4) couMambHOrO XapakTepa.

34. X¥MHUYECKU OMACHBIM 00BEKTOM HA3BIBAIOT (BRIOEpHUTE HAMOOIIEE MOAXO AN BapUaHT):

1) 00BEKT, Ha KOTOPOM 00E3BPEKMUBAIOT OOEBHIE XMMUYECKHE BEIIECTBA;

2) OUYHCTHBIE COOPYKEHHUsI, CTAHLIMY BOJOIIOATOTOBKU;

3) XUMHYECKOE MPEIIpUITUE;

4) 00BEKT, Ha KOTOPOM XPaHST, TPAHCIIOPTHPYIOT, EpepadaThIBAIOT U MOTYYAOT OIACHBIE

XHUMHUYCCKHUE BCIICCTBA.

35. OOBeKT, NpU aBapuu Ha KOTOPOM MOKET BO3HUKHYTh HEOOXOJUMOCTh B 9BAaKyallUU CBBIIIE
70 TBIC. MOJIEH OTHOCHTCSA K (BBIOEpUTE HanOoJee MOAXOASIINN BAPUAHT):

1) XOO I crenenu onacHOCTH;

2) XOO IV crenenu onacHoCTy;

3) XOO c AXOB;

4) XUMHUYECKH OITAaCHOMY OOBEKTY.

36. OOBeKT, IpHU aBapuM Ha KOTOPOM 30HA 3apa)KCHHSI HE BBIXOJUT 3a €r0 TPAHMIIBI WM 3a
TPaHUILIbI €70 CAHUTAPHO-3AIUTHON 30HBI OTHOCUTCS K:

1) XOO I crenenu onacHOCTH;

2) XOO IV creneHu OnacHOCTH;

3) XOO c AXOB;

4) XUMUYECKH OMTAaCHOMY OOBEKTY.

37. Haubonee 6e3omacHbiM criocobom xpanenuss AXOB sBnsercs:
1) crtoco0 xpaHeHus MoJ1 JaBICHUEM;
2) U30TepMHUYECKHH cr1oco0

38. IIpu aBapusix Ha XOO TOKCHYHBIE BelIECTBA MOMNAAal0T B OPraHU3M UeJIOBeKa!
1) pe3opOTUBHO;

2) nepopaibHo;

3) MHTATSAUOHHO.

39. Vkaxure cocTosiHHE, MpU KoTopoM aBapus Ha XOO kacaeTrcs MaKCUMaIbHOTO KOJUYECTBA
JIOJIEH:

1) nuckomMpopTHOE COCTOSIHME, MpPH KOTOPOM OOHApY’KMBAIOTCS HayalbHbIE MPOSBICHUS
TOKCHYECKOTO JACHCTBUS;

2) cocTosiHuE, HE MO3BOJISIONIEE BHIIOIHATh BO3JIOKEHHBIE Ha YesloBeKa 00s3aHHOCTH (3 ekt
BBIBEJICHUS U3 CTPOS;

3) cocrostHMEe, PUBOJIALIEE K JIETAIBHOMY UCXOy (JieTainbHbIN 2 (deKT)

40. KomuuectBo BemiecTBa (MI*MUH/M3 WJIM MI'MHH /), BbI3bIBAlOLIasl OIpeaeaEHHbIN
TOKCHUYECKUH 3(h(eKT Ha3bIBACTCA:

1) npenenbHO AOMYCTUMOM KOHIIEHTpaIUel;

2) TOKCMYECKOW KOHIIEHTpaLlUEH;

3) ToKcHUeCcKO# 10301 (TOKCO0/103011);

4) ocTaHaBJIMBAIOIIECH TOKCO030M.
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41. Tokcono3a u3mMepsercs B:
1) mr/kr;

2) Mr/m3;

3) Mr-MuH/M3 WU MT*MUH /JI;
4) mr/c.

42. PagmanuoHHas aBapus (KatacTpoda) MOXKET HACTYNHUTh BCIEACTBUM (YKaKUTE Bce
BO3MO>KHBIE IPUYMHBI):

1) BBIOpOCa paIMOAKTUBHBIX BELLECTB;

2) HeTpaBWIbHBIX IEUCTBUI NEpCOHAA;

3) BBIXO/A U3-I10]] KOHTPOJI UCTOYHUKA PAJMOAKTUBHOIO U3ITy4YEHUS;

4) XMMHYECKOI'0 3apakKeHHsI MECTHOCTH.

43. CornacHo knaccupukanun MAT'ATD, QyHKIMOHANBHBIE OTKIOHEHUS WU OTKJIOHEHHS B
yIpaBJIEHUH, KOTOPbIE HE MPEJCTABIAIOT KaKOro-JIM00 pUCKA, HO YKa3bIBAalOT Ha HEJAOCTATKU B
obecrieuennu 6ezonacHocTd Ha ADC oTHOCSTCS K:

1) cepbE3HOMY MTPOUCILIECTBHIO

2) HEe3HAYUTEIbHOMY IIPOUCIIECTBUIO;

3) NpoUCHIECTBUIO CPEIHEH TAKECTH;

4) nokaJbHOH aBapuu.

44. CornacHo knaccupukamun MAT'ATO cymecTByer

1) Tpu ypoBHs npouciiectBuii Ha ADC;

2) ATk KiaccoB npoucuiectsuil Ha ADC;

3) mecth ypoBHed mnpoucuiectBuii Ha ADC u cenpMoil ypoBeHb — IJIOOanbHas aBapus,
3aTparuBarolas 3HaYUTEIbHBIC TEPPUTOPUH U HACETICHUE MHOTHUX CTPaH.

45. V3nyuyenue i1r000ro BUAa, B3aUMOAECHCTBUE KOTOPOIO CO CPENON MPUBOJUT K 00pa30BaHUIO
NIEKTPUUECKUX 3apsi/I0B Pa3IMYHBIX 3HAKOB Ha3bIBACTCS:

1) mpoHuKaroe paguauei;

2) KOPIYCKYJISPHBIM H3JTyUYeHHEM;

3) HOHUBUPYIOLTUM U3ITYUYCHUEM;

4) oOy4eHuem.

46. KomuuyecTBO HHEpruM HMOHHU3UPYIOIIETO W3IY4YEHHs, TOTJIOIIEHHOE €IUHHIEeNH Macchl
00yyaemoro Tena (TKaHsSIMU OpraHM3Ma) Ha3bIBAETCH:

1) apdexTrBHASA HIKBUBANICHTHAs 1034 ;

2) cpenusis rogoast 3 pexTuBHAS 103;

3) morsouieHHas 103a;

4) oKBUBAJICHTHAS J103a.

47. llornomeHHass 703a B OpraHU3ME WM TKaHU, YMHOXKEHHass HAa COOTBETCTBYIOIIUU
B3BEIIUBAOIINN KOADDUIIUEHT ISl TaHHOTO BHUJIa U3TyUEHUS HA3bIBACTCS:

1) apdexTrBHAS SKBUBAJICHTHAs 7034 ;

2) cpenusis rogoBast dhexTuBHAS 103;

3) morJomIeHHas 1034,

4) SKBUBAJICHTHAs J1034.

48. CyMMa mpou3BEIEHUI AKBUBAJIEHTHOW [103bl B OpraHax M TKaHAX Ha COOTBETCTBYIOIINE
B3BEIIMBaOIIKE KOAPPUIIUEHTH HA3bIBACTCS:

1) apdexTrBHAsA HIKBUBATIEHTHAS 1034 ;

2) cpenusis rogoast 3 pexTuBHAs 103;
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3) morJoIIeHHAs 1034,
4) SKBUBAJICHTHAs J1034.

49. Cpennsist ronoBasi 3pGeKTUBHAS 1032 HMEET Pa3MEPHOCTh:
1) pentres;

2) 3UBeEpT;

3) 6op;

4) par;

50. boenpumacel, OCHOBaHHbIE Ha WCIOJb30BAaHUU BHYTPUSIEPHONM SHEPruu, MIHOBEHHO
BBIJICJIAOLICHCS IPU SACPHBIX IPEBPAILEHUSAX HEKOTOPBIX XUMHUECKUX JIEMEHTOB Ha3bIBAIOTCS:
1) snepHBIM OpyXKHEM;

2) HEUTPOHHBIM OPYKHUEM;

3) TEpMOSIAEPHBIM OPY>KHEM.

51. Opyxue, B KOTOPOM HCIOJIB3YETCSl SHEPrus, BBIACISAIOMIASACA B PE3ysbTaTe JACICHUS s1ep
TSDKEJIBIX 3JIEMEHTOB (ypaHa, IUIyTOHUSA U JIp.) Ha3bIBACTCA:

1) snepHBIM OpyXKHEM;

2) HEUTPOHHBIM OPYKUEM;

3) TepMOSIAEPHBIM OPY>KUEM.

52. Opyxue, HCIONb3YIOIIEE SHEPrui0, BBIACIAIOLUIYIOCS INpPU CHUHTE3€ JIETKUX 3JIEMEHTOB
(Bomopoaa, nedTepusi, TPUTUS U JIp.) Ha3bIBACTCA:

1) saepHBIM OpyXKHEM;

2) HEUTPOHHBIM OPYKUEM;

3) TEpMOSIAEPHBIM OPY>KHUEM.

53. Pa3HOBUAHOCTH OOENpPUIIACOB C TEPMOSIEPHBIM  3apsoM  MaJloi MOIIIHOCTH,
OTJIMYAIOIIMMCS MOBBIILIEHHBIM BBIX0JIOM HEHTPOHHOI'O U3JTyYeHHsI HAa3bIBAETCS:

1) snepHBIM OpyXKHEM;

2) HEUTPOHHBIM OPYKUEM;

3) TepMOSIAEPHBIM OpPY>KHUEM.

54. MomHOCTb si1epHBIX O0ENPUIIACOB U3MEPSIETCS:
1) TPOTHIIOBBIM 3KBUBAJIEHTOM;

2) n30BITOYHBIM JIaBJIEHUEM B3PHIBA;

3) 30HOI1 mopakeHus;

4) BUJIOM HCTIOJIb30BAaHHON YHEPIHH.

55. K nopaxarommm ¢akropam siIepHOTO B3pbIBa HE OTHOCSITCSI:
1) ynapHas BoJHa;

2) CBETOBOW UMITYJIBC;

3) npoHuKarolias pajuarus;

4) pagnoaKkTUBHOE 3apaXKEHUE;

5) 3NIeKTPOMarHUTHBIN UMITYJIbC;

6) XUMHUYECKOE 3apaKCHUE;

7) OTpaBJIEHHE OMACHBIMU XUMHUYECKHMH BELLIECTBAM.

56. OCHOBHBIM MOpaKAIOUINM (PaKTOPOM SIZIEPHOTO B3pHIBA SIBIISETCS:
1) ynapHas BoniHa;

2) CBETOBOM UMITYJIBC;

3) mpoHMKaromas pagraus;
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4) pagMOaKTUBHOE 3apaKEHUE;
5) 3JIEeKTPOMAarHUTHBINA UMITYJIbC.

57. Tlopaxarouuii pakTop SACPHOTO B3PHIBA, HE OKA3BIBAIOIINN BIUSHUE HA JIFOICH ITO:
1) ynapHas BoJHa;

2) CBETOBOM UMITYJIbC;

3) mpoHuKaroas pagualus;

4) paguoaKTUBHOE 3apaXKEHUE;

5) ANEKTPOMAarHUTHBIN UMITYJIBC.

58. boeBble cpeAcTBa, IMOpaKampIIee JCUCTBHE KOTOPHIX OCHOBAaHO Ha HCIOJIb30BaHUHU
TOKCHYECKHX CBOWCTB OTPABJISIONINX BEIIECTB HA3BIBAOTCS:

1) OTpaBJISFONIIMMU BEIIECTBAMH,

2) TOKCHUYHBIMHU BEIICCTBAMM;

3) XUMUYECKUM OPYKUEM;

4) aBapUitHO XUMHUYECKU ONTACHBIMH BEIIECTBAMHU.

59. CyxeHmue 3pauykoB W 3aTPyJHEHHE [bIXaHHSA, CIAa3Mbl B JKEIyJKE, PBOTA, CyJOpOTH —
MPU3HAKU BO3JACHCTBHUS:

1) OB HepBHO-MTApaTUTHYECKOTO ICUCTBUS;

2) OB 0011es10BUTOTO JICHCTBUS;

3) OB K0XHO-HapbIBHOT'O JIEHCTBUS;

4) OB ynaymaromero J1eicTBus.

60. I'opeub ¥ MeTAIITMYECKHI TPUBKYC BO PTY, TOIIHOTA, TOJIOBHAs OO0Jb, OJBIIIKA, CYAOPOTH —
IIPU3HAKYU BO3JICHCTBHUSL:

1) OB HepBHO-NIapaTUTHYECKOTO ACHCTBUS,

2) OB 0011esiT0BUTOTO ICUCTBUS;

3) OB K0XHO-HapBIBHOTO JIEHCTBUS;

4) OB yaymaroiero 1eicTBuUs.

61. TlokpacHeHMsI MU OTEK KOKHBIX IOKPOBOB, a 3aT€M IIy3bIpd, KOTOpble uepe3 2-3 1Hs
JOMATCA, @ Ha UX MECTE MOSBISIOTCS A3BbI, KOTOPbIE JOJIO HE 3aXXUBAIOT — MPHU3HAKU
BO3JICHCTBHUS:

1) OB HepBHO-TTapaTUTHYECKOTO ACHCTBUS,

2) OB 0011esiT0BUTOTO ICUCTBUS;

3) OB K0XHO-HapBIBHOTO JIEHCTBUS;

4) OB yaymaromero qeicTBuUs.

62. PaznpakeHue TJ1a3, BBI3BIBAIOIICE CJIE30TOUYCHME, TOJOBOKpPYXKEHHE, o0mias cinadocTth —
MpU3HAKU BO3JACHCTBHUS:

1) OB HepBHO-TTapaTUTHYECKOTO ICUCTBUS;

2) OB 0011es1T0BUTOTO JICHCTBUS;

3) OB K0XHO-HapbIBHOTO JIEHCTBUS;

4) OB yaymatoiiero JeicTBus

63. Hapymienue ¢pyHKIMi BECTHOYISIPHOTO ammaparta, MOsBICHHE PBOTHI, B TEUEHUE HECKOIBKHUX
4acoB OIlCTIEHEHUE, 3aTOPMOKCHHOCTh PEUH, 3aTeM IEePHO] TAJLTIONMHAIMN W BO30YXKICHUS —
MPU3HAKU BO3JICHCTBUS:

1) OB HepBHO-TTApaTUTHIECKOTO TCHUCTBUS;

2) OB 0011es10BUTOr0 JICHCTBUS;

3) OB K0XHO-HapbIBHOTO JIEHCTBUS;
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4) OB ncux0-XUMHUYECKOTO JICHCTBHS.

64. XUMHUECKOE OpYXHE, COCTOSNIee M3 OTHOCUTEILHO OE3BPEIHBIX (MAaIOTOKCHYHBIX)
KOMIIOHEHTOB, KOTOPBIE MPU CMEIINBAHUU JAOT BRICOKOTOKCHYHBIe OB OTHOCUTCS K:

1) MHOTOKOMITOHEHTHOMY OPYKHIO;

2) CMECEBOMY OpPYXKHUIO;

3) GuHApPHOMY OPYXKHUIO.

65. bakrepuu, BUPYyChl, TPUOKU U BbIpaOaThIBAEMble HEKOTOPHIMH OaKTEpUSMU Sl (TOKCUHBI)
ABJISIOTCS. OCHOBOM IS

1) GakTepuaaIbHOTO OPYKHS;

2) GUOJIOTUYECKOTO OPYKHUS;

3) 3KOJIOTUYECKOTO OPYXKHUS;

4) IpUpPOJHOTO OPYKHUA.

66. KuBble opranu3mbl (M HMH(EKIMOHHbIE MaTepUajbl, H3BJICKAEMBbIE W3 HHX), KOTOPHIE
CHOCOOHBI Pa3MHOKAThCsl B OPraHU3ME OPAKEHHBIX MU OOBEKTOB HA3bIBAIOTCA:

1) 6G1ONOrMUECKUM OpYKUEM;

2) 6UOJIOTUYECKU OTIaCHBIMH BEILLIECTBAMU;

3) naTOreHHbIMU MUKPOOpPraHU3MaMHu.

67. 3apuH, 30MaH SBJISIOTCS Ta3aMu

1) HEpBHO-NIAPATUTHYECKOTO ICHCTBHUS;
2) 00IIEsITOBUTOTO JICHCTBHS;

3) KO)KHO-HAPBIBHOT'O JICHCTBHSI;

4) yaymiaromero 1eicTBusl.

68. Uput - BemecTBo

1) HEpBHO-TIAPATUTUIECKOTO JICHCTBUS;
2) 00IIEsIIOBUTOTO JICHCTBHS;

3) KO>)KHO-HApBIBHOTO JICHCTBHS;

4) yaymiaroImero 1eicTBusI.

69. Cu-Oc (CS), Cu-Ap (CR) — xumuueckoe opyxKue:
1) HEpBHO-TIAPATUTHYECKOTO ICHCTBUS;

2) pazzpakaromiero AeCTBUS;

3) KO>)KHO-HApBIBHOTO JCHCTBHUS;

4) yaymiaroIero 1eicTBusI.

2. [Ipumepbl TeCTOBBIX BONPOCOB K KOHTPOJIbHOI padoTe Ne 2.
B pa6oTy BK/IIOYEHBI BONPOCHI 110 pasaenam 4,5,6.

1. Kakue neiicTBHsI MPOBOAST HEMOCPEACTBEHHO NIPH CEPACUYHO-IETOYHON peaHuMalluu

1)- npexkapauanbHbIN yaap

2)- (3-5) BayBanuii BO31yXa, OCYHUIECTBISIEMBIX C YaCTOTOU 12-16 B MUHYTY

3)- moouepenHOE HaJABIMBAHWE HA TPYAHYIO KJIETKY (5 pa3) v BAyBaHHE BO3IyXa

4)- 30 TOTYKOB-HAJABIMBAHKM — /IBa BIlyBaHUS B JIETKKE TOocTpaaaBiiero (cootnomenue 30:2).
5)- OYMILIAIOT POTOBYIO MOJOCTH OT HHOPOJIHBIX IPEIMETOB

2. Kakue neiicTBHs NPOBOAAT MPH BEHTHISILIMM JIETKAX
1)- npexkapauanbHeIil yaap
2)- (3-5) BayBaHMii BO3yXa, OCYHIECTBISIEMBIX ¢ 4aCTOTON 12-16 B MUHYTY
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3)- moouepenHOEe HAAABIMBAHNE HA TPYIHYIO KIETKY (5 pa3) ¥ BAyBaHHE BO3TyXa
4)- 30 ToUKOB-HaJaBIMBAHUM 1Ba BIYBaHUs B JIETKHE ITOCTpajaBuiero (cootHomenue 30:2).
5)- OYMIIAIOT POTOBYIO MOJIOCTH OT MHOPOIHBIX MPEIMETOB

3. Kakue neictBust IPOBOIAT MPU ONPEACTICHUN KIMHUYECKOU CMEPTH
1- npexkapauanbHbIA yaap

2- IpOBEPKY peakliiy 3payka Ha CBET

3- BEHTWISALMS JIETKUX JJI IPOBEPKHU JbIXaHUS

4- ompeneleHre HAIUYUS MMyJIbca

5- u3MepeHue JaBJIeHUs U YacTOThI IyJIbca

4. Yem xapakTepHu3ylOTCs U ONACHBI PyOJIEHHBIE paHbI

1- BeposITHO pa3BUTHE HHPEKIMU B PaHE;

2- HarHO€HHUE U JI0JIr0€ 3a’KUBaHUE;

3- HaNM4Me TPAaBMUPOBAHHBIX, YaCTO Pa3MO3KEHHBIX TKAaHEH

4- paHbl HENPAaBUIBHOM (OPMBI, 3arps3HEHBI CIIFOHOM KHUBOTHBIX
5- cuibHOE 3arps3HEeHNE M HAIMYHME OMEPTBEBIINX TKaHEH

6. Uem xapakTepu3ylOTCs ¥ ONACHbBI YKYIICHHbIE PAHbI

1- BeposITHO pa3BuTHE HH(PEKIUHU B PaHE;

2- HarHOEHUE U JI0JT0€ 3aKUBAHMUE;

3- HaJIMyMe TPaBMUPOBAHHBIX, YACTO PA3MO3KEHHBIX TKaHEH

4- paHbl HEMPaBUIBHOU (POPMBI, 3aTPA3HEHBI CIIFOHOM KUBOTHBIX
5- CUJIbHOE 3arpsi3HEHUE U HAJTMYME OMEPTBEBIINX TKaHEH

7. Yem xapakTepu3ylOTCs U OMACHbI YIIUOJICHHBIC PaHbI

1- BeposATHO pa3BUTHE UHPEKIIUU B PAHE;

2- HarHOGHUE M JOJIr0¢ 3a)KUBAHUE;

3- HaIMYKMe TPaBMUPOBAHHBIX, YaCTO PA3MO3KEHHBIX TKaHEH

4- paHbl HENPABWIHLHOM (POPMBI, 3arpSA3HEHBI CIIFOHOM KUBOTHBIX
5- CUJIBHOE 3arps3HEHUE U HATMYKUE OMEPTBEBIIUX TKaHEH

8. Uem xapaKkTepu3yeTcsi BEHO3HOE KPOBOTECUCHHE

1- KpOBB SIPKO aJOro IBETa, MyJIbCUPYIOIas CTpyei

2- TEMHO-BUIIIHEBAs! KPOBb, PABHOMEPHO UCTEKAIOLIAs U3 PAHbI
3- MeJKKe Karuid KpOBH Ha PAaHEBOM ITOBEPXHOCTH

4- KpOBOTEUEHHUE U3 TKAHU BHYTPEHHUX OPIaHOB

9. Uem xapakTepu3yeTrcsi apTepHalIbHOE KPOBOTEUEHUE

1- KpOBB SIPKO AJOro IBETA, MYJIbCUPYIOIIas CTpyei

2- TEMHO-BUIIHEBAs! KPOBb, PABHOMEPHO UCTEKAIOLIAs U3 PAHbI
3- MeJKKe Karuid KpOBH Ha PAaHEBOM ITOBEPXHOCTH

4- KpOBOTEUEHHUE U3 TKAaHU BHYTPEHHUX OPraHOB

10. Yem xapaxkTepusyeTcsi KaIWUIIPHOE KPOBOTEUEHHE

1- KpOBB SIPKO AJNOro I[BETA, MYJIbCUPYIOIIas CTPpyei

2- TEMHO-BUIIHEBAs! KPOBb, PABHOMEPHO MCTEKAIOLIAs U3 PAHbI
3- MeJnKHe Karid KpOBH Ha PaHEBOM MTOBEPXHOCTH

4- KpOBOTEUEHHE U3 TKAaHU BHYTPEHHUX OPTaHOB

11. Yem xapakTepu3yercsi CMeIIaHHOe (MTapeHXUMAaTO3HOE) KPOBOTEUEHUE
1- KpOBB SIPKO AJOro IBETa, MyJIbCUPYIOIIas CTpyei



2- TeMHO-BUIIHEBAs! KPOBb, PABHOMEPHO UCTEKAIOLIasi U3 PaHbI
3- MeJIKMe Karuid KpOBH Ha PAHEBOM IIOBEPXHOCTH
4- KpoBOTEUEHHE U3 TKAHU BHYTPEHHUX OPTaHOB

12. KakoBa nocien0BaTeIbHOCTh U B YEM 3aKIII0YAETCs IepBasi IOMOIIb IPU 00paboTKe paHbI
1- ynanenue cBOOOTHO JI€XKAIUX HHOPOJHBIX TEJl

2- ynajeHue KpymHbIX HHOPOIAHBIX TeJ

3- 00paboTKa CIMpPTOM, PACTBOPOM HOJ1a WIIH MTEPEKUCHIO

4- HaJOXEHHE MOBSA3KU

5- HaJIOKEHHUE KIyTa

6-0XJ1aKICHUE MTOPAXKEHHOTO y4acTKa

7-06paboTKa COOTBETCTBYIOLIMMH Ma3sSIMHU HJIU ITOPOIIKAMHU

13. KakoBa nocie10BaTeIbHOCTh M B UeM 3aKJII0YacTCs MepBasi IOMOIIb MTPH 00paboTKe 0kKora
1- ynanenue cBOOOIHO JISKAMNUX HHOPOIHBIX TEI

2- yaaJieHue KPYIHbBIX HHOPOJIHBIX Tell

3- 00paboTKa CIUPTOM, PACTBOPOM HOJa HIIH MEPEKUCHIO

4- HaJI0)KEHHE TTOBA3KH

5- HaJIO)KEHHE KIyTa

6- OXJIAXKICHUE MOPAKEHHOTO YUacTKa

7- 00paboTKa COOTBETCTBYIOIIMMHU Ma3siMU WJIH MOPOIIKAMHU

14. B ueM 0COOEHHOCTH HAJIOKEHUS KIyTa WU 3aKPYTKH [P IJIUTEIBHOM CIaBIMBaHUU
1- HaKJIaABIBAETCS HEMOCPEACTBEHHO BOJIM3H PaHBI

2- HaKJIa/IbIBAETCS HETIOCPEICTBEHHO Ha TEJIO

3- puxcupyercst BpeMsi HaJIOKEHUS

4- MOXXHO YJJaJIUTh, €CJIM KOHEYHOCTh HE YTPaTUIIa MOJIBUKHOCTb

5- HaKJIaAbIBACTCs NIPEABAPUTENBHO NIEPE]] U3BICUEHUEM KOHEYHOCTH

15. Ha xakoe BpeMsl HaKJIaJbIBAIOT )KI'YT B 3UMHEE BpPEMsI
1- 15 mun

2- 45-60 muH

3-1,5-2 yaca

4- 10 MOMEHTa I0CTaBKU B MEAUIIMHCKOE YUPEKICHUE

16. Ha xakoe BpeMsl HaKJIaJbIBatOT )KT'yT B JIETHEE BPEMsI
1- 15 mun

2- 45-60 muH

3-1,5-2 yaca

4- 10 MOMEHTa JI0CTaBKU B MEAUIIMHCKOE YUPEKICHUE

17. Yto aenaroT npu XMMHUYECKHUX 0’KOTax KUCIOTaMH

|- mpoMbIBarOT BOIOM

2- HaKJIaAbIBAIOT MOBS3KY, IPONUTAHHYIO 5% pacTBOPOM COJbI

3- HaKJIabIBAIOT MOBSI3KY, MPOMUTAHHYIO 2% PacTBOPOM JJUMOHHOMN KHUCIIOTHI
4- oxJaXk1at0T MECTO OKOTa

18. UTo aenaroT npu XMMHUYECKHUX OKOTax IIEI04aMHU

|- mpoMbIBatOT BOIOM

2- HaKJIaABIBAIOT NOBS3KY, IPONUTAHHYIO 5% pacTBOPOM COJbI

3- HaKJIabIBAIOT MOBSI3KY, MPONUTAHHYIO 2% PacTBOPOM JTUMOHHOM KUCIIOTHI
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4- oXJIaXXIaI0T MECTO OXKOTa

19. Yto Hano nenath NpU TEPMUUYECKUX 0KOTax

1- 0OMJIBHO CMa3aTh MECTO 03KOTa YKUPHBIMU Ma3siMU UJIM MaciioM
2- OPOCUTH MECTO 0KOTa BOJIOH WJIH MPUIIOKHUTH XOJIO

3- OYHMCTHUTH 30HY 0KOTa OT 000MOKEHHBIX TKAaHEH U My3bIpeit

4- HAJIOXKUTH CYXYIO TTOBS3KY

20. Ilpu oTpaBlieHMU yTapHBIM ra30M CJIEIYET

1- mpoBeCTH 30H0BOE MPOMBIBAHHUE JKEITyAKA

2- HEUTpaau30BaTh OTPABJIECHUE MUTHEBOU COJION

3- BBIBECTHU MOCTPAIABIIETO HA CBEXUI BO3yX

4- BpIUTH 3-4 cTakaHa pacTBOpa MapraHLlOBKU U BbI3BATh PBOTY
5- uist HeUTpanu3al TOKCUHOB BBIMUTH 3-4 cTakaHa MOJIOKA

21. [Ipu numieBoM OTpaBiICHUU CIIEAYET

1- mpoBecTH 30H0BOE IPOMBIBAHUE JKEITyAKA

2- HeUTpaan30BaTh OTPABJIEHUE TUTHEBON COJIOM

3- BBIBECTH ITOCTPAIABILEIO HA CBEXXUN BO31yX

4- BoIUTH 3-4 cTakaHa pacTBOPAa MapraHLOBKU U BbI3BaTh PBOTY
5- 1St HeUTpanu3aluy TOKCUHOB BBINUTh 3-4 CTakaHa MOJIOKa

22. YKaxxuTe MOPsAOK ICUCTBHS IO CIIACCHUIO YTOHYBIIETO B IIPECHOM BOJIE

l- ynoxuTh Ha TBEPAYH0 MOBEPXHOCTh, YTO OBl rojioBa ObLIa HHM3KO OIYIIEHA, Pa3leTb M
pacTepeTh CyXUM IMOJIOTEHIIEM

2- 0cBOOOIUTH POTOBYIO MOJIOCTh

3- 0CBOOOUTH JbIXaTEIbHBIC TYTH OT IEHBI

4- MpOBECTH UCKYCCTBEHHYIO BEHTHIIALIMIO JIETKUX, MPU HEOOXOIMMOCTH HAPY>KHBIM Maccax
cepaua

23. IIpu oOMOpOKEHUHU HEOOXOANMO

1- KaK MOXHO ObICTpee COrpeTh MOCTPaAaBILIETO, IOMECTUB €r0 B TOPSUYI0 BaHHY

2- pactepeTb 0OMOPOKEHHBIE YUACTKHU JJI1 BOCCTAHOBJICHHSI KPOBOCHAOXKEHUS

3- MpOBOJAT pacTUpaHHE OTMOPO’KEHHBIX YYaCTKOB BaTOW CO CIUPTOM WM TEIUIBIMH CYyXUMH
pyKamu, codeTrasi C OCTOPOKHBIM MaccaykeM 3TOM o0nactu

4- nnst OBICTPOrO corpeBaHust MOXKHO BBIMUTE 100 T ankoross

5- mocTpaziaBIIero BBECTU B TEIUIOE IOMELIEHUE, OCTOPOKHO CHATH MPOMEP3IIYI0 00YBb, HOCKH,
nepyaTKu

24. Yem omnpenensiercs TAKeCTbh TEPMUIECKOTO 05KOra

1- crenenbro o)ora

2- IIOLIA/IBIO TTOPAKEHUS

3- BpeMEHEM MOPaKEHUS

4- KOHKPETHBIM y4acTKOM TeJla Ha KOTOPBIH MPUIIEIICS 0KOT

25. Ilpu nopaxeHUH IEKTPUUECKUM TOKOM cHiloil 15 MA y mocTpagaBuiero:

|- BO3HMKAIOT OLIyTHUMBIE Pa3apaKEeHUS

2- MOABIAIOTCS CyIOPOXKHBIE COKPALEHUS MBI U HEBO3MOXKHOCTh CAMOCTOSITENIBHO Pa3XKaTh
PYKY

3- IPOUCXOANUT OCTAHOBKA JbIXaHUS

4- Bo3HMKaeT (puOpUIIALUS U OCTAHOBKA cepAlla
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26. Ilpu cuaApOME JUIMTEIBHOTO CAABIMBAHMSI HAJIO:

1- pacTepeTb IpUIaBIEHHYIO KOHEUHOCTD /ISl BOCCTAHOBJICHUS LIUPKYJISILIMUA KPOBU
2- HaJIOKUTh XOJIOJHBIN KOMIpece

3- HAJIOXKUTD JKT'YT

4- 00paboTaTh UMEIOLIHECS YITHOBI

27. J1y1s uero HaKJIaJIbIBAIOT IIMHY MPHU reperaome?

1- ans uMMOOUMIIM3aUi KOHEYHOCTH;

2- 17151 CpacTaHus KOCTEH;

3- 175 TOro YTOOBI CO37AaTh HEMOABHKHOCTD OTJIIOMKOB KOCTEH B MECTE Iepenoma
4- muist CHYKEHUS MH(PEKITMOHHBIX OCIIOKHEHUN

28. Kakue Mepel M B KaKOH MOCIEAOBATEIHLHOCTH MPEANPUHUMAIOTCS MPH WHTAISIIUOHHOM
otpaBienun AXOB

1- mpoBecTH caHUTapHYIO 00PabOTKY, MPOMOIOCKATH POT

2- BBIBECTH M3 30HBI 3aPOKEHHUSI

3- HageTh MPOTUBOTA3

4- MEXaHMYECKHU YIAJIUTh BPEIHBIC BEIIECTBA CIICIIUATLHBIMU JCTAa3UPYIOIIUMHU PACTBOPAMHU

5- cu(oHHOE TPOMBIBAHHE JKEITYIKa

29. K kakuM KjiaccaM Ioxapa OTHOCSITCS TOPEHHE TBEPABIX BEILECTB U AIEKTPOOOOPYI0BAHUS
HaXOJAIIErocs MO/ HallpsyKeHUe
1I-A

N R )
moaQw

30. K xakum KJj1accam 1oxapa OTHOCSITCSI TOPEHUE KUJKUX U ra3000pa3HbIX BEIIECTB

1-
2-
3-
4-
5-

moQw >

32. KakoBbI OCHOBHBIE HETOCTATKH MPU TYIICHUH YIJIEKUCIOTHBIM OTHETYIIMTEIEM
1- HeNB3s TYHHUTH 000PYI0BaHKE, HAXOSIIEECs O] HAPSHKEHUEM

2- 0TKa3 B paboTe B CieICTBUE 0Opa30BaHUs MPOOOK M 3aCOPEHHUS COTLIa

3- BO3MOXXHOCTb OOMOPOXEHHS TYLIAIIETO

4- BpeHOE BO3/ICMCTBHE HA OPraHU3M YEJI0BEKa

5- yXyIIeHne BUIUMOCTH

6- OTCYTCTBHE OXJIaXX1aro1ero agpgexra

7- HaHeceHue yuiepba 000pyA0BaHUIO
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33. KakoBbI OCHOBHBIC HEJIOCTATKH MPH TYIICHUH ICHHBIMU OTHETYITUTEISIMU
1- HeTB3s TYIIUTH 00OPYOBAaHUE, HAXOAAIIEECs 0] HAlPsKEHHEM

2- oTKa3 B paboTe B ClIICTBHE 00pa30BaHuUs MPOOOK M 3aCOPEHUS COILIa

3- BOBMOYKHOCTb OOMOPOYKCHHS TYIIAIIETO

4- BpeIHOE BO3/ICHCTBUE HA OPraHU3M YEJIOBEKa

5- yXyALIEHUE BUTUMOCTH

6- OTCYTCTBHE OXJIaxKaaromiero agdexra

7- HaHeceHue ymepba 000pya0BaHUIO

34. KakoBbI OCHOBHBIE HEJIOCTATKH MPHU TYIICHHH MTOPOIIKOBBIM OTHETYIITUTEIIEM
1- HETB3s TYIIMTH 00OPYIOBaHUE, HAXOASAIICECS T10]] HAlTPSDKEHHEM

2- oTka3 B paboTe B ciencTBre o0pa3oBaHus MPOOOK U 3aCOPEHUs COTLIa

3- BO3MOXXHOCTb OOMOPOXKESHHS TYIIAIIETO

4- BpeiHOE BO3/ICHCTBHE HA OPTAHU3M UYEIOBEKa

5- yXyAleHue BUAUMOCTH

6- OTCYTCTBHE OXJIaXxaarouero g gpexra

7- HaHeceHue yuiepba 000pyA0BaHUIO

35. ITo kakoMmy mpeodIaiaronieMy MEXaHU3MY TYIIAT TaJIOTeH MPOU3BOIHBIC YTICBOAOPOIBI
1- M30IAIMSL OT JOCTYIIA KUCIIOPOJIa BO3IyXa

2- paz0aBiieHUE pearupyroIIuX BEIIECTB

3- OXJIaXkICHUE pearupyroIInX BEIECTB

4- TOPMOXKCHUE XUMUYECKOH peaKIuu

36. ITo xakoMy mpeoOaaronEeMy MeXaH|U3My TYIIHT BOJA

1- U30JAIMSI OT JOCTYIIA KUCIIOPOJIa BO3IyXa

2- paz0aBiieHHE pearupyonux BEIIeCTB

3- OXJIAK/ICHHE PEearupyOIIUX BEIISCTB

4- TOpMO’KEHHE XUMHUYECKOHN peakluu

37. Ilo kakoMy mpeodIaiaroneMy MEXaHU3MY TYIIAT ITEHBI
1- m3omsMs OT OCTyIA KUCIOPOJa BO3ayXa

2- paz0aBiieHHE pearupyonux BEIIeCTB

3- OXJIaKIACHHUE PEarupyolnX BEIECTB

4- TOpMO’KEHNE XMMHUYECKOHN peakliuu

38. IIpuBeauTe MapKUPOBKY BO3IyIIHO-IIEHHOTO OTHETYIIUTEIIS.
1- BIIO

2- BII

3- OBII

4- OIl

39. IlpuBeauTe MapKUPOBKY IMOPOIIKOBOTO OTHETYIIUTESL.
1- OIT

2-T10

3- OBII

4- TI(T1D)

40. ITpuBeuTe MapKUPOBKY Ta30BOr0 YIJIIEKUCIOTHOTO OTHETYIIIUTEIIS
1-VO

2-0(C0O2)

3-0V

4-TYO
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41. K nepBUYHBIM CpeACTBAM M0>KAPOTYIIEHUS OTHOCATCS:

1- moxapHble MalIMHbI, KOPaOJn, KaTepa, APe3nuHbI;

2- camocracaTtenb H30JUPYIOLUIUM, pecnupaTop MPOTHUBOAIPO30JIbHBIM, KalOMIOH «DEHUKCY,
rpaxaanckui npotusoras ['TI-7;

3- yCTaHOBKH I10KapOTYILIEHUS

4- OrHeTyIINTEINH, OKAPHbIE LIUTHI, HECrOpaeMble ITOJIOTHULIA, BHYTPEHHUE I10>KapHbIE KPaHbI;

42. YKaxuTe HE CYIIECTBYIOIINI BUJI TOKAPHON OXPaHBbI:

1- rocynapcTBeHHas MPOTUBOIIOKAPHAS CITyK0a;

2- BeJIOMCTBEHHAs MOKapHasi OXpaHa;

3- mpoU3BOCTBEHHAA MOKApHASI OXpaHa

4- noOpoBOIbHAS MOXKAPHAS OXPaHa U IPOTUBONOXKAPHbIE (HOPMHUPOBAHUS;

43. Kiaccudukamms moxxapoB HeoOXoauMa Jist:

1) mogOopa cpencTB MOKapOTYIICHHS;

2) coctaBieHus! OTYETOB O MOXKAPE;

3) moabopa ycioBUl XpaHEHUs BEIIECTB U MaTePUAJIOB;
4) coctaBlieHus TJIaHA HBAKyalluu

44. Kakas antedka npuHsTa B kauecTBe Meauuuckoro CHU3 nuunoro coctasa cuit ['O
1- AU-1,AU-2

2- KUMI'3

3- anTeyka nepBoi MEAUITMHCKON TOMOIIN

4- canuTapHasi CyMKa

45. JIns yero npegHa3HaueH KamomoH «DeHuke» (yKaxure Hanbosiee TOUHbIN OTBeT )?

1- 3to CU3 s 3anutel or OB 1 AXOB;

2- atro CHU3 mpenHa3HaueHHOE Ul KPATKOBPEMEHHOM 3allUThl OPraHOB IABIXAHMS, 3PEHUS U
KOXHBIX TIOKPOBOB JIMIIa OT a3po30Jeil, mapos u razoB OXB, B ToM uucie npoyKToB rOPEHUs;
3- 310 CU3 1 3a1MTHI OPraHOB ABIXaHUS OT YIapHOTO rasa

4- nnist mpoBesieHUs: padoT, CBA3aHHBIX C JIMKBUAIMEN ouara aBapuu

46. Yto 13 NpUBEAEHHOIO HUKE OTHOCUTCS K MEAUIIMHCKUM CPEICTBAM 3alUThI
1- KUMI'3

2-TTI-7

3- OBII-8

4- UIII-11

5- 1111

47. Ocnoroe CU3 O] nns HaceneHus: GUIBTPYIOIIEro TUIA IPU HaJIHMYUK B Bo3ayxe AXOB
1- pecniuparopsr Jlenecrok, Kama,

2- mporusoras ['TI-7

3- IIporuBorasz UII-4

4- IIporusoras I11-1

48. Kakue npoTuBOrasbl MCIOJNB3YIOTCS JUISL 3alllUThl OpPraHOB JBIXaHWUS IPU CUJIBHOMU
3ara30BaHHOCTU U MPHU NPOBEACHUH aBapHilHO-cIIacaTeIbHbIX paboT

1- pectimparops! Jlenecrok, Kama,

2- npotusoras ['TI-7

3- IIpotusoras UI1-4

4- IIpotusora3s I1III-1
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49. Ocnoroe CU3 O] anst HaceneHus: GUIBTPYIOIIETO THIIA OT a3pO30JIeh
1- peciuparopsl Jlenecrok, Kama,

2- nportusoras ['TI-7

3- IIporuBorasz UII-4

4- IIporusoras I111-1

50. Kakoif nBer mMmeer GUIBTPYOIIas KOpoOKa MpPOTHBOrasa, 3allUIIaronias OT aMMHaka
cepoBoJIopoaa

1- xopuuHeBas

2- cepas

3- xaKu (3alUTHBIN 3€JICHBI)

4- Genas

51. Kakoii nser umeer QUIBTPYIONIas KOPOOKa MPOTUBOTA3a, 3alIMINAIOIIAsS OT OPTraHUYECKHX
ra3oB, Gochopa- U XJTOPOPTaHUUYECKUX SITTOXUMHUKATOB

1- kopruHeBas

2- cepas

3- XaKu (3alUTHBIN 3€JICHBIN )

4- Genas

52. Kakoii nBetr nMeeT GMIbTpyroIas KOpoOka MpOTHBOTa3a, 3alUINaonas OKHCH yTriepoaa
1- kopruHeBas

2- cepas

3- Xaku (3alIUTHBIN 3€JICHBIH )

4- Genas

53. Jlns Kakoro KOJIMYeCTBa YKpbIBAEMbIX NpEAHA3HAUYEHbl YOeKuIa O0JIbIION BMECTUMOCTH
(aen)

1-n0 50

2-mo 150

3-ot 50 o 500

4-ot 150 go 600 5- ot 500 mo 2000

6-ot 600 1o 5000

7- 6onee 2000

8-0oisee 5000

54. KakoBbl HOpMbI Iuiomiaau (M2) u KybOarype (M3) HpOCTpaHCTBA, KOTOpas JIOJIKHA
HNPUXOJUTHCS HA OTHOTO YKPHIBAEMOTO B yOEXKHILE

1-0,5u 1,5

2-1,5u2,0

3-2,0u 4,0

3-45u15

55. Tlo kakuM pekrUMaM OCYIIECTBIICTCS CHAOKeHUE YOSKHII BO3TYXOM
1- BeHTHIIAIINS

2- KOH/IULIMOHUPOBAHUE

3- GUIBTPO-BEHTUIISIIUS

4- aspanusd

5- U301 U pereHepanus
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9. YYHEBHO-METOANMYECKOE OBECIIEYEHHUE JUCHUITJINHbBI

9.1. PexoMeHnyeMasi 1uTepaTypa
A. OcHoBHas1 JUTEpaTypa
1. Axkunun H.U., Mapununa JLK., Bacun A.S. u ap. «I'paxnanckas 3ammura B
ype3BbIUaHbIX cutyarusax». M. PXTY. 2017 r.

b. lonosiHuTeIbHAS JIATEpaTypa

1. I'paxxpanckas 3ammra: sHuuKiIoneaus / M-Bo Poccuiickoit @enepauuu mo enam
rpaXAaHCKOW OOOPOHBI, YPE3BBIYAMHBIM CUTYAllUsIM M JIMKBHJIALUU TOCIEICTBUN CTUXUHHBIX
oencruii; mox pexn. C. K. oiiry. - U3na. 2-e, nepepad. u gom. - Mocksa : MUC Poccun, 2009 —
HU3nanue B 4 Tomax.

2. Hanukos, P. X. Ouenka npupoaHO#, TEXHOTE€HHOW M 3KOJOTMYECKOW 0e30MacHOCTH
Poccuu: [Tekcr] : monorpadus / P. X. [lanmukos, B. A. Akumos, K. A. Ko3znog. - Mocksa : ®I'Y
BHUU I'OYC (DI1), 2009 (Mocksa : OO0 "KYHA"). - 463 c. : uB. ui., KapTsl, Ta01.;

3. ®enepanbubiii 3akoH No 69-03 ot 21.12.1994 (pen. ot 29.07.2017) «O moxxapHO#
0€30MacHOCTHY.

4. ®enepanbubiii 3akoH No 68-D3 ot 21.12.1994 (pen. ot 23.06.2016) «O 3ammre
HaceJICHUS OT YPE3BbIYANHBIX CUTYAIlMH TPUPOJHOTO M TEXHOTCHHOTO XapaKTepa

5. IocranoBnenue IIpaBurennctBa PO Ne 1094 or 13.09.1996 «O xnaccuduxamum
YpE3BBIYANHBIX CUTYAIIMH TPUPOAHOTO M TEXHOTCHHOT'O XapaKkTepay.

6. @enepanpubiii 3akoH Ne 3-®3 ot 09 suBaps 1996 (pen. ot 19.07.2011) «O
paavalMOHHON O€30MaCHOCTH HACEIEHUSD.

7. CaunlluH 2.6.1.2523-09 «Hopwmsl panuanuonnoit 6e3omnacuoctu HPB -99/2009» (yTB.
[TocranoBnenuem ['maBHOrO rocynapctseHHoro canurapHoro spada P® Ne 47 ot 07.07.2009).

9.2. PexoMeH1yeMble HCTOYHUKHU HAYYHO-TeXHUYeCKOH nHpopManun
— Pa3narounslii MIUTFOCTPATUBHBIN MaTEPHAI K JIEKIIHM.
— IlpeseHTanuu K JeKUUAM.

Pecypchl nHpOpMaIMOHHO—TETEKOMMYHUKAIIMOHHON ceTh HTepHeT:
— http://www.mchs.gov.ru/ — opuunanbuslii caiit MUC Poccun

— http://bookfi.org/g/ - BookFinder. Camas Gosnbliast 3ieKTpoHHast OMOIMOTEKa pyHeTa.
ITouck KHUT U )KypHAJIOB

— http://www.rsl.ru - Poccuiickas I'ocyaapctBennas bubanoreka

— http://www.gpntb.ru - TocynapcTBeHHass  nyOJM4Has  Hay4HO-TEXHUYECKas
6ubmuorexka Poccun

— http://lib.msu.su - Hayunas Oubmuoreka MOCKOBCKOTO TOCYAapCTBEHHOTO
YHHBEPCHTETA

— http://window.edu.ru - IlomHoTekcToBas OuOnHOTEKa Yy4yeOHBIX U  y4eOHO-

MCTOANYCCKUX MAaTCPUAIOB

— http://abc-chemistry.org/ru/ - ABC-Chemistry : becruiatHas Hay4dHas XUMHUYECKas
uH(popManus

— http://findebookee.com/ - monckKoOBas cucremMa o KHUram

— http://elibrary.ru - Hayunas snexktpoHHas 6nbamnoTexa
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http://findebookee.com/

9.3. CpeacrBa obecnie4yeHUs1 OCBOCHH S AUCHUNIIHHBI
Hdns  peanuzanmu  paboueil  mporpaMMbl  IOATOTOBJICHBI — CICAYIOIIUE CpEACTBA
o0ecrieueHns OCBOECHHUS JUCHUITIIUHBI:

— KOMITBIOTEPHBIC TIPE3CHTALIMN UHTEPAKTUBHBIX JICKINKA — 7, (00Iee 4uciio cnaiiioB —
500);

— OaHK TECTOBBIX 3aJaHUil JJIsi TEKYIIEro KOHTPOJISI OCBOEHHUS JUCHUIUIMHBI (oOliee
YHUCIJI0 BOMPOCOB — 125);
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:10. MEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCIIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

NudopmannosHyro MOJJIEPIKKY U3Yy4YEeHHUS JUCLUILIMHBI OCYIIECTBIISET
Nudopmanmonno-oudamoreunsiii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YAIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOW W HaydyHOU
JUTEepaTypoil, HeOOXOIUMON ISl OpraHu3alud 00pa3oBaTEeNIbHOTO Mpolecca MO JAUCUUIUIMHE.
O6muii 06sem MmHOTOOTpacieBoro Gouaa MBI a 01.01.2021 cocraBnsier 1 716 243 k3.

®onn HUBIL] pacnonaraer ydeOHOH, y4eOHO-METOIUYECKOW W HayYHO-TEXHUYECKOM
JIUTEpaTypoil B (hopMe MEeUYaTHBIX M 3JICKTPOHHBIX M3JaHUH, a TAaKXKe BKIIIOYAeT O(PHIHAIbHBIC,
CIpaBOYHO-OHOIMOrpaduueckre, CrelUaIu3upPOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuoandeckue W uHpopManmonHele u3maHus. WBI[  oOecneumBaer  jmoctym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, UHHOPMAIIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxnpiii oOydatomuiicss obecrieueH CBOOOJHBIM JTOCTYIIOM U3 JIFO0O0M TOYKH, B KOTOPOU
UMeeTcs JoCTynm K ceth MHTepHeT W K 3JeKTpoHHO-OuOiamoreunoit cucreme (OBC)
VYHuBepcurera, KOTOpash COAEPKHUT pa3IMUHblE HW3JaHUS 110 OCHOBHBIM H3y4YaeMbIM
JTUCIUIUIMHAM U c(hOpPMHpOBaHA MO COTJIACOBAHUIO C MpaBOOOIaaTesIMU Y4eOHOH U yueOHO-
METOUYECKON JTUTEPATYPHI.

Jns  Oonee TMONHOTO M ONEPATUBHOTO  CIPaBOYHO-OMOIHOrpaduyueckoro
uH(popmanmonHoro obciayxuBanus B MBL| peanuzoBana TexHosorus DIEKTPOHHOM JOCTaBKU

JAOKYMCHTOB.

[TonmHbIii TepedeHb DIIEKTPOHHBIX WH(GOPMAIMOHHBIX PECYpCOB, HCIOJIb3YEMBIX B
nporecce 00y4YeHus, MPeACTaBIeH B OCHOBHOW 00pa30oBaTeNIbHOM Mporpamme.

PexkBu3zuThI 10roBOpa
(HOMep, 1aTa 3aKJIIOYEHUsA, CPOK

XapakTepucruka
OonodauoTeyHoro gonaa,

DJIEKTPOHHBIN N .

No pecype AeCcTBHA), CChLIKA Ha calT IBC, AOCTYII K KOTOPOMY

CyMMa J10roBOpa, KOJIMYECTBO NpeaocTaBJIsAeTCs
KJII0Y el J0T0OBOPOM

1 | DnexkTpoHHO- IIpuHauIeKHOCTE — CTOPOHHSA Komnexnnn: «Xumus» - u3n-
ouoImoreuHast PexBusutel gorosopa — 000 Ba HOT, «Xumus» - u3n-sa
cucrema (3bC) «M3narenbcTBO «JIaHbY Jlaboparopus 3HAHUH,
«JIAHb» Horosop ot 26.09.2020 «Xumusa» - mu3n-sa «JIAHDby,

Ne 33.03-P-3.1-2173/2020
Cymma noroBopa — 747 661-28
C 26.09.2020 o 25.09.2021

Ccriaka Ha cait ObC —
http://e.lanbook.com

KonuuecTBo kitouent - noctyn amis
3apeTrUCTPUPOBAHHBIX
noans3oBateneii PXTY ¢ moboro
KOMIThIOTEpA.

Y naneHHslil 1OCTYII IOCe
MEePCOHAJILHOW pErUCTpalliy Ha
caiite ObC.

«Xumusi»-KHUTY (Kazanckuii
HalMOHAJILHBIN
HCCIIEN0BATEIbCKUI
TEXHOJIOTMYECKU I
YHUBEPCUTET), «XUMHUSI» -
U3a-Ba OUMATIIUT»,
«udopmaruka» - u31-Ba
«JIAHb», «WudpopmaTuka»-
Hamumonaneueiii  OTKpBITHIN
Yuusepcurer  «MHTYUT»,
«mKeHepHO-TEXHIUECKIE
Haykn» - u3g-Ba «JIAHDby,
«Teoperndeckass MEXaHUKa» -
m3g-sa «JIAHb», Dxonommka

U MCHEDKMEHT» - U3]-Ba
JamkoB u K., a Takxke
OT/ACIbHBIC 31aHus B

COOTBCTCTBHH C ﬂOFOBOpOM.
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http://e.lanbook.com/

DNEKTPOHHO - [TpuHaaneXxHOCTH — COOCTBEHHAS ONEeKTPOHHbIE BEpCUU
OnbIMoTeYHas PXTY. y4eOHBIX W HAYYHBIX W3JaHUN
cuctema UBIL] aBropoB PXTYVY no Bcem OOIL.
PXTY um. Ccpunka Ha caiit ObC —
J.M1.MenpeneeBa http://lib.muctr.ru/
(ma 6aze AUBC
«HpOucy) Hoctyn muis nons3oBarenen PXTY
¢ JIt000ro KOMIbIOTEPA
bl BUHUTU PAH | [IpuHaasie:xxHOCTh — CTOPOHHSIS Kpynueitmass B Poccum 06a3
PexBusutsl norosopa- BUHUTU JTaHHBIX TI0 E€CTECTBCHHBIM,
PAH TOYHBIM HU  TEXHUYECKUM
Horosop ot 20.04.2021 HayKaM. Bxurouaet
Ne 33.03-P-3.1-3273/2021 MaTepuaibl PX
(PedepaTuBHOTO KypHaja)
Cymma norosopa - 100 000-00 BUHUTU ¢ 1981 r. OOGmmii
oobeM bJ[ — OGomee 28 wmuH.
C 20.04.2021 o 19.04.2022 JIOKYMEHTOB
Cchlnka Ha calT —
http://www.viniti.ru/
KonuuecTBo Kkiro4eil — J0KanbHBIM
Joctyn uis nonb3oBareneit PXTY
B UBI[ PXTY.
Hayuno- IIpuHauIeKHOCTE — CTOPOHHSA Hayunas JIICKTPOHHAs
3IIEKTPOHHAS PexBusutsl norosopa — o6ubmnorexka eLIBRARY.RU —
oubnmoreka 00O HayuHas 351eKTpoHHas ATO KPYNHEUIINH POCCUHCKUN

«eLibrary.ru»

OuOIMOTEKA,

Horosop ot 21.12.2020

Ne 33.03-P-3.1-3041/2020
Cymma norosopa — 1 200 000-00
C01.01.2021 no 31.12.2021

Ccolika Ha cailT — http://elibrary.ru

KonuuecTBo kitoueit — 1ocTym st
mosk3oBareneit PXTY mo IP-
aZpecaM HEOTPAHUYEH.

V naneHHslil 1OCTYII OCTe
MEPCOHAIBHON PErHCTpalliy Ha
caiite HOB.

nH(pOpMaIMOHHO-
AHAIMTUYECKUN  TopTal B
0o0acTH HayKH, TEXHOJIOIMH,
MEAUIMHBL U  oOpa3oBaHMUs,
cojepxaumii  pedepaTsl U
MIOJIHbIE TEKCThI Ooiiee 29 MIIH
HaY4YHbIX crareit u
nyOnuKkanuii, B TOM 4YHCIIE
AJIEKTPOHHBIE BepcuM Ooiee
5600 poccuiickuX Hay4yHO-
TEXHUYECKHX JKypPHAJIOB.
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CrnpaBouHo-
IIpaBOBasi CUCTEMA
«Koncynprant+»

IIpuHaUIeKHOCTE — CTOPOHHSA
KonTtpakr ot 15.12 2020

Ne 93-1335A/2020

Cymma koHTpakra 965 923-20
C01.01.2021 no 31.12.2021

CchlIKa Ha CalT —
http://www.consultant.ru/

KonnuectBo xiaroueit — 50
[I0JIb30BATENILCKUX JIULIEH3UHN 110
[P-anpecam.

CripaBouHO-IIpaBOBasi cucTEMa
o 3aKOHOJATEIbCTBY
Poccuiickoit deneparum.

CrnpaBouHo-
IIPaBOBasi CUCTEMA
I'apanT»

IIpuHauIeKHOCTE — CTOPOHHSA
KonTtpakr ot 24.11 2020

Ne 85-1132A/2020

Cymma koHTpakrta 664 356-00
C01.01.2021 mo 31.12.2021

CchbUIKa Ha CalT —
http://www.garant.ru/

KonuuecTBo kiroueit — 1octym st
nosp3oBareied PXTY no IP-
aJjpecaM HeorpaHUYEeH

I'apanT — cipaBo4YHO-1IpaBOBast
CUCTEMA 110 3aKOHOJATEIBbCTBY
Poccuiickoit denepanumn.

DNeKTPOHHO-
oubaroTeyHas
cucrema
H31aTeNLCTBA
«IOPAUT»

HpI/IHaIlJIe)KHOCTB — CTOPOHHSAA
«INEeKTPOHHOE U3/IATEIbCTBO
IOPAVITY

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma orosopa — 394 929-00
C 16.03.2021 mo 15.03.2022

Ccpinka Ha caiT — https://biblio-
online.ru/

KonuuecTBo kiroueit — 1octym st
3aperUCTPUPOBAHHBIX
noans3oBatreneii PXTY ¢ moboro
KOMIThIOTEpA.

Y naneHHslil 1OCTYII IOCIe
MEePCOHAIILHOW pPEruCTpaluy Ha
caiite ObC.

DneKTpoHHAas oubmoTeka
BKJIIOYAET 6oee 5000
HAUMEHOBAHWN YYEOHWKOB W
y4eOHBIX MOCOOMH MO BCeM
OTpacisiM 3HaHUM I BCEX
ypOBHEH MNpodeccroHaTBLHOTO

o0Opa3oBaHus OT BEIYIIUX
HayYHbIX IIKOJI c
coOnrofeHreM  TpeOoBaHMM
HOBbIX PI'OCoB.
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8 | DnexTpoHHO-
OoubaroTeyHast
cucrema
«KoHCynbTanT
CTYICHTa»

IIpuHaUIeKHOCTE — CTOPOHHSA
000 «ITonmutexpecype»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma gorosopa — 138 100-00
C 16.03.2021 mo 15.03.2022

CchUIKa Ha CalT —
http://www.studentlibrary.ru

KosmmuecTBo kiroueit — 1ocTyn st
3apEerucTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIbIOTEpA.

YV naneHHsblil 1OCTYII OCTe
IIEPCOHAIBHON PETUCTPALUU Ha
caiite OBC.

Kommiexr W3TaHUH,
BXO/SIMMX B 0asy JaHHBIX
«OnekTpoHHas  OuOnIHMOTEKa
TexHuueckoro BY3ay.

9 | DnexTpoHHO-
OubnmoTeuHas
cucrema
«ZNANIUM.COM>»

[TpuHaIIEKHOCTH — CTOPOHHSAS
000 «(3HAHHYM»,

Horosop ot 06.04.2021

Ne 5137 26¢ /33.03-P-3.1-
3274/2021

Cymma oroopa — 30 000-00
C 06.04.2021 o 05.04.2022

CchUIKa Ha CaiT —
https://znanium.com/

KonnuectBo kimtoueit - 1octyr 1
3apErUuCTPUPOBAHHBIX
noans3oBateneii PXTY ¢ moboro
KOMIIBIOTEPA.

Komnexmus U3JaHu’
y4eOHUKOB 51 y4eOHBIX
nocobuil Mo  paz’IM4YHBIM

OTpacisiM 3HAaHUM A BCEX
ypoBHEH TpohecCHOHATHLHOTO
o0Opa3zoBaHusl.

BecrutatHble opumanbHbIe OTKPBITHIE pecypchl MHTEpHeT:
1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oobenunser 6onee 10000 HayyHBIX KYypHAJIOB MO Pa3IMYHBIM OTPAC/ISAM 3HAHUN
(oxoJ10 2 MUIITMOHOB cTaTei) u3134 cTpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B O0aze

pa3MenIeHo

ooiee 3000 KHUT

MPEIOCTABICHHBIX 122 HAyYHBIMH U3/1aTE€JIbCTBAMH.
3. BioMed Central https://www.biomedcentral.com/

o pas3ju4yHbIM  OTpaCiIsIM

3HAHUMH,

baza pansbix Bkitouaer Oosnee 300 peLeH3HpPYEMbIX >KypHAJOB MO OHOMETUIMHE,
MeJIMIIMHE U €CTeCTBEHHBIM HaykaM. Bce ctaThy, pa3meleHHble B 6a3e, HaX0AATCs B CBOOOIHOM

JIOCTYyTIE.

6. W3znarenscTBO ¢ OTKpBITHIM fJocTynoM InTech http://www.intechopen.com/
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[lepBoe u KkpynHeilliee B MUpe H3AATENbCTBO, MYONMKYOIlee KHUTH B OTKPBITOM
nocrymne, okojgo 2500 nHayuyHbixX wu3gaHui. OCHOBHas TeMaTHYeCcKas HalpaBJICHHOCTh -
buznyecKkue U TeXHUYECKHE HayKu, TEXHOJIOTUH, METUIIMHCKHE HAYKH, HAYKHU O KU3HU.

8. Komnexnus sxxypranos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - koJuiekius >XypHaJIOB, B KOTOPBIX MYOJIMKYIOTCS OTYETBI O HOBBIX
UCCIICIOBAaHUAX B 00JIACTH E€CTECTBEHHBIX HAyK M MEAMLUHBL. Bce KypHanbl pa3MelieHbl B
cBoboanoM goctyne (Open Access), Bce CTaThbU MPOXOAST CTPOroe HayyHOE PEIieH3UPOBAHUE.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTBeTCTBUM ¢ Y4COHBIM IUTAHOM 3aHATHS 10 AUCHHMILIUHE «I parcoanckas 3auyuma
6 UpPe38bINAIIHBIX CUMYAUUAX» TIPOBOIATCS B (OpMe JEKIHUA U CaMOCTOSTEIbHOW pPabOThI
oOyyJaromerocs.

11.1. O6opynoBanue, He00OX0AMMOe B 00pa30BaTEeILHOM Ipolecce:
Y4eOHble ayauTOpUM Ui TPOBEICHUS JIGKIIMOHHBIX 3aHATHH; 000pYJAOBaHHBIC
3IEKTPOHHBIMU CpeacTBaMu JIEMOHCTpAILNH (KoMMbIOTED co CpeacTBaMu
3BYKOBOCITPOU3BEICHUS, TIPOSKTOP, IKPaH) U y4eOHOH MeOebio.

11.2. Y4eOHo-HAT/ISAHBIE IOCOOUSI:
NudopmaninoHHO-METOIMYECKHUE MaTepuasbl: ydeOHbIE IMOCOOUS MO IUCHUIUIMHE;
pa3aTovyHBIA MaTepuall K pasjenaMm JEKIIMOHHOTO Kypca; albOOMBI, KaTaJOoTU M PEKJIaMHbIE
MIPOCIEKThl C OCHOBHBIMU BUJAMH U XAPAKTEPUCTUKAMU CPEICTB MHAUBUIYAIBHOM 3aLIUTHI,
pectiupatopsl Y-2K, npotuorassl I'TI-7, camocnacarens W30IupyONINH, 3aIIUTHBIA KAMIOIIOH
«DEeHUKCY.
Harnsaabie KOMIIEKTBI H3YyYaIOIIUXCS CPEICTB MHANBUIYAIBHON U KOJUIEKTUBHOM 3aIlMTHI.

11.3. KomnbroTrepsbl, HHGOPMALMOHHO-TEJIEKOMMYHHUKANMOHHBIE CeTH, AaNINIAPATHO-
NporpaMMHbIe H ayIMOBU3YyaJIbHbIE CPeICTBA:
Kowmmbrotepasiii  kimacc kadeapbl TeXHOCPEpHOH O€30MacHOCTH, MPE3eHTAIIMOHHOE
MYJIbTUMEANITHOE 000pyI0BaHUE.

11.4. IleyaTHbIE H YIEKTPOHHBIE 00pa3oBaTe/ibHbIE H HHPOPMALMOHHBIE PeCYPChI:
http://www.mchs.gov.ru/ — opunmansasiit cait MUC Poccun

11.5. IlepeyeHb JIMIEH3HOHHOTO POTPAMMHOI0 00eCIIeYeHHUsI:

Cpok OKOHYaHUs
Ne | HammeHoBaHuE OpOrpaMMHOIO PexBu3uTsl Jorosopa KonuuectBo elfcTBIs
/I MPOAYKTa MOCTaBKU TUTICH3UH A
TUTICH3UN
. KonTpakt No 62-
Microsoft 64DA/2013,
Windows 8.1 . .
1 . Microsoft Open License, 16 Bbeccpouno
Professional Get
Genuine Howmep nuuensuun
62795478
KonTpakt No 62-
642A/2013,
2 | Microsoft Office Standard 2013 Microsoft Open License 16 beccpouno
Howmep nuuensuu
47837477
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Microsoft Office Professional

12 mecsieB

Plus 2019 (exxeromHOE
B cocTase: Kontpakt Ne 28- MPOATICHHE
. 16 MOJIHUCKH C
Word, Excel, Power Point, 355A/2020 ot 26.05.2020
IIPaBOM II€peXoaa
Outlook, OneNote, Access, 12 OGHOBIEHHYIO
Publisher, InfoPath BEPCHIO MPOJIYKTA)
12 mecstieB
(exxeronHOE
Kaspersky Endpoint Security KonTtpakt Ne 90- [pOJJICHHE
1u1s On3Heca — CTaHmapTHBIN 1332A/2021 ot 10 HOJIITUCKH C
Russian Edition. 07.09.2021 IIPaBoOM Iepexoa
Ha OOHOBIEHHYIO
BEPCHIO MIPOIYKTA)
0365ProPlusOpenStudents
ShrdSvr ALNG SubsVL OLV 12 MecsLen
NL 1Mth Acdmc Stdnt (exxeromHOE
Hpnniigris;figcmm Konrpaxr No 28- 10 r?f;f;s:: f:
359A/2020 ot 26.05.2020
IMOAIUCKU: [IpaBOM IEepexoaa
Outlook, OneDrive, Word 365, Ha OOHOBIICHHYIO
Excel 365, PowerPoint 365, BEpCHIO MPOJyKTa)
Microsoft Teams
1 nuiens3us
OriginPro 8.1 Department Wide KonTtpakt Ne 143- At
License 1649A/2010 ot 14,1210 | 2<TMBawAM | Deccpounas
Ha paboumnx
CTAHIHAX
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12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBbI

3naem, ymeem, enadeem Heo6X00UMO 3aANOIHUMb 8 COOMBEMCMEUU C POPMYTUPOBKAMU
n.2 u paccmanogkot no pasoenam n.5.

HauMmenoBanue

pa3xeioB

OcHOBHBIC ITOKA3ATEJIH OLEHKU

®opmbl U
MeTOo/bI
KOHTPOJIA
OLICHKH

Pazgen 1.
OmnacHoctH
MIPUPOTHOTO
xXapakrepa.

3uaem:

— XapaKTEPUCTUKH MPUPOAHBIX OCACTBUIA, UX MOpPAKAIOIINE
(bakTopsr;

— OCHOBBI BO3JICHCTBHS OMACHBIX (PAKTOPOB YPE3BBIYAMHBIX
CUTyallMil Ha 4YeJOBEKa U MPUPOAHYIO Cpeay, JOMYCTUMbIE
npeieJbHble KpUTEPUN HETaTUBHOTO BO3ACHCTBUS;

— Mepbl 0€30MacHOTO TOBEICHUs MpU TNPEeObIBAHUH B
paiioHax (30Hax) mokapos, nmpupoaHbIx UC;

— CrocoObl M CPEJCTBA 3AIIUTHI YEJIOBEKA OT BO3JIEUCTBUS
nopaxaromux  (GakTopoB  YPE3BBIYAMHBIX  CUTyalHl
MIPUPOTHOTO XapaKTepa.

Braoeem:

— — crmoco0aMu ¥ TEXHOJIOTHSMH 3alIUThl B YPE3BBIYAMHBIX
CUTYaIUsX MPUPOJHOTO XapaKkTepa.

OreHka 3a
KOHTPOJIbHYIO
paboty Nel

Paznen 2.
OmnacHoctH
TEXHOT€HHOTO
xXapakrepa.

3naem:

— XapaKTEePUCTUKU TEXHOI'€HHBIX aBapHil U KaTacTpod Ha
paanaloOHHO, XUMUYECKU U OMOJIOTMYECKHU OTAaCHBIX
00beKTax, Mopaxxarouire (pakTopsl APYTruX OMACHOCTEH;

— OCHOBBI BO3/ICHCTBUS OMACHBIX (DAKTOPOB UPE3BBIYANHBIX
CUTyallM}l Ha YEJIOBEKA U IPUPOJHYIO CPELY, JOIIyCTUMBIE
IpeiebHble KpUTEPUN HETaTUBHOTO BO3AECHCTBUSI;

— Mepbl 0€30I1aCHOT0 MOBEIEHUs NIPH MTPEObIBAHUY B
paiioHax (30Hax) paJinOaKTUBHOT0, XUMUYECKOIO U
OMOJIOTNYECKOTO 3arpsI3HEHNUS;

— crocoObl U CPe/ICTBA 3alUTHI YEJIOBEKA OT BO3JCHCTBUS
MOpaXKaIOUIMX (PaKTOPOB UPE3BbIYAMHBIX CUTyallUN
TEXHOTEHHOI'0 Xapakrepa.

Braoeem:

— — crnoco0aMu ¥ TEXHOJIOTUSMHM 3alIUThl B YPE3BbIYAMHBIX
CUTyallUsIX TEXHOTEHHOTO XapakTepa.

Orenka 3a
KOHTPOJIBHYIO
paboty Nel

Pa3nen 3.
OmnacHocTH
BOEHHOT'O
Xapakrtepa.

Buaem:

— OCHOBBI BO3/ICHCTBUS OMACHBIX (DAKTOPOB YPE3BBIYANHBIX
CUTYyaIlMi Ha YeJIOBEKa U IPUPOIHYIO CPETy, TOMYCTUMBIE
npeelbHbIC KPUTEPUU HETAaTHBHOTO BO3ICHCTBHUS;

— CIIOCOOBI M CPEJICTBA 3alTUTHI YEJIOBEKA OT BO3ICHCTBHS
MOPaXXAIONIMX (PaKTOPOB YPE3BBIYANHBIX CUTYaIIHi
BOCHHOTO XapakTepa.

Bnaoeem:

— — cnoco0aMH ¥ TEXHOJIOTHSAMH 3aIUTHl B YPE3BbIUAHBIX
CUTYyaIIMsIX BOGHHOT'O XapaKTepa.

Orenka 3a
KOHTPOJIbHYIO
paboty Ne 1
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Paznea 4. 3uaem: OrueHka 3a
[ToxxapHas — crocoObI U CPesICTBA 3alUTHI YeJIOBEKa OT BO3JCHCTBUS KOHTPOJIbHYIO
0€30MacHOCTb. MOpaXKaIONIMX (PaKTOPOB UPE3BBIYAMHBIX CUTyalUN paboty Ne 2

(o’kapos).

Ymeem:

— — IPUMEHATH MEPBUYHBIC CPEICTBA MOXKAPOTYLICHUS IS

JOKAIM3AIlMK M TYMIEHUS T[O0XKapa, BO3HUKIIETO B

ayTUTOPHH (J1abopaTopum);
Pazpea 5. Ymeem: Onenka 3a
Kommuiekc — UCIOJIb30BaTh CPEACTBA 3aLUThHI OPTraHOB JbIXaHUS U KOHTPOJIbHYIO
MEPOTPHUATHIA KOXH, METUITMTHCKUE JIJISi CAMO3AIUTHI U OKa3aHus oMoIlu | paboty Ne 2
rpa)XAaHCKOU JIPYTUM JIHOJISIM;
3aIIUThHI Braoeem:
HACEJICHUS. — npuéMaMu IPOBEJCHHS YaCTUYHON CaHUTapHON

00pabOoTKH NpHU BBIXOJIE U3 paiioHa (30HBI) PAAMOAKTUBHOTO,

XUMHYECKOT0 U OMOJIOrMYECKOTO 3arps3HeHUs (3apakeHus);

— crmoco0aMu M TEXHOJIOTHSIMH 3aIllUThl B YPE3BBIYAMHBIX

CUTYalUsX.
Pa3pea 6. Ymeem: Orenka 3a
Oka3zaHue 1epBoM | — OKa3bpIBaTh ce€O€ M JAPYTUM MOCTPATAABIINM MEIUIIMHCKYIO | KOHTPOJIbHYIO
MTOMOIIIH. MOMOIIb C HCIIOJIb30BaHUEM TaOENbHBIX M MOAPYYHBIX | paboTy Ne 2

MEUITMHCKUX CPEJICTB.
Paznea 7. 3Haer: IIpaKTH4ecKast
JIukBu A — Mepbl 0€30I1aCHOT0 MOBEACHUS MTPH NMPEOBIBAHUY B HBaKyalus
MOCJIEACTBHI paiioHax (30Hax) MOXKapoB, PAIUOAKTUBHOTO, XUMHUYECKOTO
Ype3BbIYATHON 1 OMOJIOTHYECKOT0 3arps3HeHHUS;
CUTyalUH. Ymeer:

— UCIOJIb30BaTh CPEACTBA 3ALUTHI OPraHOB JbIXaHUS U
KOXH, METUIIMTHCKHUE /ISl CAMO3ALLUThI U OKa3aHUsl TOMOIIH
JOPYTUM JOISM;

— IIPUMEHSATH NIEPBUYHBIE CPEJICTBA MOKAPOTYIIEHUS IS
JIOKQJIM3alMK U TYLIEHUS M0Xapa, BOSHUKIIETO B

ayauropuu (JabopaTopun);

Baapeer:

— IpyuéMaMu IIPOBEICHUS YaCTUYHON CAaHUTAPHOMN
00paboTKH NpH BbIXO/E U3 pailoHa (30HbBI) paAMOAKTUBHOTO,
XMMHUYECKOT0 M OMOJIOrMYECKOro 3arpsi3HeHHs (3apaXKeHns);
— crnoco0aMu U TEXHOJIOTHSIMHM 3alllUThl B YPE3BBIYAMHBIX
CUTyalUsIX.
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13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOLECCA JJIA
NHBAJINIOB 1 JINL C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOydeHne UWHBAIMAOB M JHUII C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
OCYIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM oOpraHu3allMd ¥ OCYIIECTBICHHS 00pa3oBaTENbHON AEATEIbHOCTU
1o 0Opa3zoBaTeNbHBIM IIpOrpaMMaM — Mporpammam OakajiaBpuara, MporpaMMmamM CleluaJInuTeTa,
nporpammam maructparypsl (IIpukaz Muno6puayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TOpsAKE OpraHu3allud W OCYIIECTBICHHS 00pa3oBaTeIbHOU
JESATEIIBHOCTH 110 00pa3oBaTelbHBIM IMpOrpaMmaM BBICHIETO 00pa3oBaHUs — IPOrpaMMaM
OakamaBpuaTta, MporpamMmaMm CHelHaluTeTa, MnporpammaMm  maructparypsl B PXTY
uM. JI.11. MenneneeBa, npuHATBIM pemieHueM YueHoro cosera PXTY um. J[.M. MengneneeBa
o1 30.10.2019, nporokon Ne 3, BBeaeHHBIM B JeiicTBHE mpuKazom pektopa PXTY
uMm. JI.1. MenneneeBa ot 14.11.2019 Ne 646A;

— MeronnyeckuMu pEeKOMEHAALMSIMH IO OpraHu3ali 00pa30BaTENbHOIO Mpollecca
JUlsi O0y4eHMs] HHBAIUAOB U JIML C OIPAaHUYEHHBIMH BO3MOYKHOCTSMU 3JI0pOBbsS B
00pa3oBaTeNbHbIX OpraHMU3alMsIX BBICHIETO O0Opa3OBaHHsA, B TOM YHUCIE OCHAIICHHOCTH
00pa3oBaresnbHOro mpoiecca (yTBEpKIeHbI 3aMmecTuTesieM Munuctpa oOpazoBanus U Hayku PO
A.A. Kinumosbem ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodel mporpaMme I CHUAIINHbBI

«[paxknanckasi 3a1IMTA B Ype3BbIYAHHBIX CUTYALMSIX)

OCHOBHOI1 00pa30BaTeJIbHON MPOrpaMMBbI
22.03.01 — «MarepuanoBeieHUE U TEXHOJIOTUU MaTEPUATIOB»

®opma 00yueHus: ouHas

Homep
OcHoBaHHE BHECEHUS
n3MeHeHus1/ ConeprkaHue TOMOJTHCHHS/ M3MEHEHUS
A3MEHEHU/ NOIIOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBera Ne oT

« » 20 T
MIPOTOKOJI 3acejaHus Y YeHOTO
coBera Ne oT

« » 20 1.
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBera Ne oT

« » 20 T
IIPOTOKOJI 3aceJaHusl Y YEeHOTO
coBera Ne oT

« » 20 T
IIPOTOKOJI 3ace€JaHusl Y YEHOT O
coBera Ne oT

« » 20 T
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MunucTepcTBO HayKH H Bbiciiero obpa3oBanus Poccuiickoii MPeaepaunu

(deaepaabHoe rocyaapcrseHHoe 0OroakeTHoe oOpa3oBaTesbHOe yupekaeHHe
Bbiclllero o6pa3zoBaHHsA
«PoccHiickHii XHMHKO-TEeXHOJOIH1€eCKHI YHHBEpPCHTET
umenu .. MenaeneeBa»
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PABOYAS NTPOT'PAMMA JUCHHUIIJINHBI

«I'paMMaTHKa HHOCTPAHHOTO SA3BIKA)

Hanpasiienue moaroroBkm - 22.03.01 MarepuanoBeaeHue u
TEXHOJIOTMH MaTepPHAJIOB

[Mpoduias noaroroBkm - «MarepuajiopeeHre U TEXHOJIOTUH
HAHOMATEPHUAJIOB U HAHOCUCTEM»

KBanudukanus «6akaaasp»

®opma o0yueHHsI: OUHAS

PACCMOTPEHO U OJJOBPEHO
Ha 3aceJaHuu MeToaHYeCKOH KOMHCCHH
PXTY um. JI.. Menneneena
«30» aBrycra 4021 1.

TIpoTokpm/e 2/
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[Iporpamma cocrtaBiieHa no1. kadeapsl MHOCTpaHHBIX s3bIKOB KysnemoBeiM M.A., cT. mper.

Kadeapsl ”HOCTpaHHBIX 3bIKOB KaTpanossim C.H.

[Iporpamma paccMoTpeHa M omoOpeHa Ha 3acefaHHd KadeIpbl MHOCTPAHHBIX SI3BIKOB «26»

asrycra 2021 r. npotoxomn Ne 1.



1. IEJb M 3AJIAYA JACIUTIIAHBI

[IporpaMmma  coctaBieHa B  COOTBETCTBHM ¢  TpeOoBanusimu  DenepaibHOro
rocyaapctBeHHOro obpasopatenbHoro crangapra (OPI'OC BO) nns HampaBieHUs MOATOTOBKH
22.03.01 Mamepuanoseoenue u mexnHoaocuu Mamepuaios, PCKOMEHIAIUIMI METOIUYECKOMN
KOMUCCHH U HAKOTUIGHHOTO OTIBITa MPEMNO/IaBaHUs JUCIUILTUHBI Kadeapoil HHOCTPaHHBIX SI36IKOB
PXTY um. .. Menaeneena. [Iporpamma paccurntana Ha U3y4e€HHUE AUCHUIUIMHBI B TEUCHUE 2-X
CEMECTPOB.

Jucuunnuna «I pammamuka uHOCMpPaAnHO20 A3bIKA» OTHOCUTCS K BAPUATUBHOW YacCTH
dakynpratuBHBIX aucnuiuinH ydebnoro miaHa (b.1.B.JIB.09.02). IIporpamMma IuCIUTUTHHBI
IpeJroiaraeT, 4YTo oOydarolluecss MMEIOT TEOPETHUECKYI0 M MPAKTHYECKYI0 MOJrOTOBKY B
00JacTH MHOCTPAHHOTO SI3bIKA W HABBIKH, MPHOOPETEHHBIC B XOJ€ W3YYCHHS IUCIUTLIMHBI
«MHOCTPAHHBIN SA3BIK).

Heap TUCHUNIMHBI — TPUOOpPETCHHE OOyYarOIIUMHUCA OOIIeH, KOMMYHUKATUBHON H
npodecCHOHaNbHOM KOMIETEHUUH, ypOBEHb KOTOPBIX HA OTHENbHBIX JTanax S3bIKOBOU
MOJTOTOBKH ITO3BOJISIET BBITIONHSATH PA3JIMYHBIC BUIBI MPO(ECCHOHAIEHO OPUEHTHPOBAHHOTO
MEepPEBO/IA B IPOU3BOJICTBEHHOW U HAYYHOU J€ATEIbHOCTH.

3agauu AUCHMILIMHBI:

- TOArOTOBKAa K BBINOJHEHUIO NPOPECCHOHATBHO-OPUEHTHPOBAHHOTO TIEepeBoia ¢
MHOCTPAHHOTO SI3bIKa HAyYHO-TEXHUYECKOM JINTEPATyPhl MO CIECIHAIBHOCTH MyTEM CO3JaHUs y
CTYJICHTOB MTACCUBHOT'O M aKTHBHOTO 3ariaca JEKCUKH, B TOM YHUCJIe OOIICHAYyYHO! U CIelIuaTbHON
TEPMHHOJIOTHH, HEOOXOIUMOM JJIsl IIEPEBOJIA TUTIOBBIX TEKCTOB TIO CIIEITUATIBHOCTH;

- oTpaboTKa TrpaMMaTHYECKUX TEM, THUIUYHBIX I CTUJS Hay4YHO-TEXHUYECKOU
JTUTEPATYPHI,

- (opmupoBanue 0a30BbIX HAaBBIKOB IIE€PEBOJAa, HAa OCHOBE PEKOMEHIOBAHHBIX B
nporpaMMe Y4eOHHKOB M YI€OHBIX TIOCOOHIA 1T0 HHOCTPAHHBIM SI3BIKAM JIJISI XHMHUYECKUX BY30B.

Jucuunnuna «I pammamuxa uHOCmMpanHo20 A3bIKa» N3y4aeTcs B 3-M U 4-M cemMecTpax.
KoHTposlb ycCneBaeMoCTH CTYyAEHTOB BEAECTCS IO NPHUHATOM B YHHUBEPCUTETE PEUTHHIOBOM
cUCTEME.

2. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIINHBI

HByLIeHI/IC JAUCHUIITIMHBI HAIIPABJICHO Ha HpHOGpeTeHI/Ie CICAYIOIUX KOMIIeTEHIINI W
HHIUKATOPOB UX TOCTHKCHUSA



YHnBepcaanLIe KOMIICETCHIMA U HTHAHKATOPbI UX JOCTUKCHUSA:

HaumenoBanue
KaTeropuu Kon n naumMeHoBaHue uHaUKaTOpa
Kox u naumenosanue YK
(rpyrmimbl) noctmkeHust YK
YK
VK-4.1. Bnaneer HaBbIKaMU
My OJIUIHOTO BBICTYILJICHUS,
YK-4. CiocobeH OCyIIeCcTBISATh | CAMOIPE3CHTAIIUU Ha
JICJIOBYI0O KOMMYHHKAIIUIO B rocyJ1apCTBEHHOM SI3bIKE
YCTHOM U MUCbMEHHOH (opmax Poccuiickoit denepannu u
KommyHnukanus

Ha TOCYJIapPCTBEHHOM SI3bIKE
Poccuiickoit ®eneparuu u
WHOCTPaHHOM(BIX) sI3bIKe(ax)

HMHOCTPaHHOM(BIX) A3bIKe(ax);
VK-4.2. IIpoBOaUT IHUCKYyCCUHU B
npodeCCHOHAIBHON JEATEIHbHOCTH;
VK-4.3. BiageeT HaBbIKAMH BEACHUS
JIETIOBOM MEPEMUCKH.




Hqu)eCCI/IOHaJH)HLIe KOMIICTCHIUHU U UHIAUKATOPLI UX JOCTUKCHUSA

3apaua OO0bekT win odaactb 3HaHusA | Koa u HaumenoBanue | Koa m HammMeHoBaHue OcHoBaHue
npogeccuoHAIbLHOM npodeccuoHaIbLHOM HHIMKATOpA (mpogeccuoHaATBLHBIH
AeATeJIbHOCTH KOMIIETeHIIUH AOCTUKEHU S CTaHAAPT, AaHAJIM3 ONbITA)
npogeccuoHaILHOM O0001IéHHBIE TPYAOBbIE
KOMIIeTeHIIM A byHkun
Tun 3apa4 npoeccHoHAIBLHOI 1eATEJIbHOCTH: HAYYHO-UCCJIe10BATEIbCKH I

B bop u amamus | OCHOBHBIE tunsl | IIK-1 Cnocoben IIK-1.3. Bnageer [Ipodeccrnonanbublil cTangapT
NAHHBIX O CylecTByiomux | 1AHOMATEPHAIOB U | UCTIOJB30BATh HA METO/IaMH TIOUCKA 1 26.006 «Cnenpayuct 1o
THIAX i Mapkax | HAHOCHCTEM ~HEOPraHMYeCKOii | MPaKTHKE 3HAHHS 00 aHanu3a uHpopmanuu | pazpaboTke
HAaHOMAaTepHalloB U | (MeTaminyecKux U | OCHOBHBIX THIIAX 00 OCHOBHBIX THMaxX HAHOCTPYKTYPHPOBAHHBIX
HaHOCHUCTEM, UX CTPYKTYPE | HEMETATHICCKHUX ) U | METAJUIMYECKUX, MaTepuajoB U O KOMITO3ULIMOHHBIX
n CBOHCTBAX | oprapnueckoil  (IIONMMEPHbIX, | HEMETANINIECKUX 1 BJIMSIHAU (ha30BOro U MaTepUaioBy», yTBEPKICHHBIH
TPUMCHHITEIILHO ¥| yraeponbix) MIPUPOJIBI, | KOMITO3UIIMOHHBIX CTPYKTYPHOTO npukazoM MuHHCTEpCTBA
pPELIEHUI0  MOCTaBIEHHBIX . .
S — s 2T KUJKHE, | MAaTEPUATIOB PA3JIMYHOTO | COCTOSHUS HAa CBOMCTBA | TPyJa M COLIMAIILHOM 3aIUThI
6a3 JAHHBIX i | T€neodpasHble,  a’po30JIbHBIE, | HA3HAYCHMUS, O BIMSAHUM | MATEPHAIIOB Poccuiickoit ®eneparuu oT
JTATEPATYPHBIX BKJIIOYas HAHOILJICHKH u | ga3zoBoro u 08.09.2015 Ne 604n.
HUCTOYHUKOB; HaHOCTPYKTYpPUPOBAHHBIE CTPYKTYPHOT'O A: JIabopaTtopHo-
- y4acTie B pabOTe | MOKpPBITHS; COCTOSIHMS Ha CBOMCTBA AHAJIUTHUYECKOE
TPYIIIBI CIEHUATACTOB IPH | - \eTo 1B UCCIICOBAHMIA, MaTEpHaJIOB COIIPOBOXKICHHE Pa3pabOTKH

BBITOJIHEHUH
IKCIIEPUMEHTOB,

MIPOBE/ICHUIO PACUYETOB H
00paboTKe UX pe3yJbTaToOB
o CO3JIaHHIO,
HCCIIETIOBAaHUIO U BBIOOPY
HaHOMaTepHaJloB u
HaHOCHUCTEM, OLIEHKE

WCIBITAHUHN, TUaTHOCTUKU U
KOHTPOJISI KauecTBa
HaHOMAaTePHAJIOB,

oy (pabpukaToB, 3ar0TOBOK
IeTaney U u3eNuHi Ha UX
OCHOBE, TBEPABIX, KUIKUX,
reneo0pa3HbIX U a3P030JbHBIX

HAHOCTPYKTYPHPOBAHHBIX
KOMTIO3HIIMOHHBIX
MaTepuasoB (ypOBEHb
KBasIM(pUKauu — 6)

B: HayuHo-TexHuueckas
pa3paboTKa U METOIMUECKOE
COTIPOBOXKICHHE B 00JIACTH




HKCILTYyaTalluOHHBIX
XapaKTEePUCTUK c
MOMOIIIBI0  KOMIUIEKCHOTO
aHanM3a  CTPYKTYpel H
(U3UKO-MEXaHUYECKUX,
KOPPO3UOHHBIX U JPYTUX
CBOMCTB, yCTOMYHMBOCTH K
BHEIITHUM BO3JICHCTBUSM;
cOOp Hay4YHO-TEXHUIECCKOU
nH(OpPMAIUU TI0 TEMaTHKE
HKCHEPUMEHTOB JIJIs
cocTaBiieHus 0030pOB,
OTYETOB M HAYYHBIX
nyOJMKaIni, yyacTue B
COCTaBJICHUH OTYETOB IO

BBIITOJTHCHHOMY 3a/1aHUIO.

HaAHOCHUCTEM, MCTOAbI
JUAarHoCTUKH M aHaJIn3a
HaHOAWCIICPCHBIX YaCTHUII,
HaHOIIJICHOK M HAHOCHUCTEM.

CO3/1aHUs
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb kBanuduKaum — 6)
[IpodeccuonabHBIN CTaHIAPT
40.104 «Cneunanuct o
U3MEPEHUIO TapaMeTpOB U

MO TU(DHUKAIH CBOHCTB
HAaHOMAaTEpHaJIOB U
HAHOCTPYKTYPY,
YTBEPKACHHBIN MPUKA30M
MunuctepcTBa Tpyaa u
COLIMATILHOM 3alllUTHI
Poccuiickoit denepanuu ot
«7» centa6ps 2015 r. Ne 593H.
C: CoBepiieHCTBOBaHUE
MPOLECCOB U3MEPEHMI
napameTpoB U MOJIUDUKAIIIN
CBOMCTB HAHOMAaTEPHAJIOB U
HAHOCTPYKTYp (YpOBEHb
KkBaNu(uKanuu — 6)




B pe3ynbrare n3yueHus: AUCUUILUIMHBI CTYJEHT OakaiaBpuaTa J0JKEH:

3name:

—  OCHOBHBIE CIIOCOOBI JOCTHKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJE;

—  OCHOBHBIE ITPUEMBI IIEPEBOAA;

—  S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKITMH SI3bIKA KaK CUCTEMBI;

— JIOCTaTOYHOE JUIsl BBIIIOJIHEHUS II€pEeBOJA KOJIUYECTBO JICKCHMYECKUX EIAUHMUII,
(bpa3eosoru3MoB, B TOM YHUCJIE COLUAIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKHUX peasInii.

Ymemu:

—  TPHUMEHATH OCHOBHBIC IIPUEMBI IIEPEBOAA;

—  OCYLIECTBJISATh IUCbMEHHBIH IIepeBOJl C COOJIOJEHUEM HOPM JIEKCHYECKOil
HKBUBAJIEHTHOCTH, COOIIOJICHUEM I'PaMMAaTHYECKUX, CHHTAKCHYECKUX M CTHIIMCTHYECKUX HOPM;

—  0hOopMIIATH TEKCT EPEBOIa B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

—  OCYLIECTBJIATH IEPEBOJ C COOJIIOJCHMEM HOPM JIEKCUYECKOM SKBUBAJICHTHOCTH,
coOI0ICHMEM I'PaMMaTHYECKUX, CHHTAKCUUYECKUX M CTUIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMIIOPAJIbHBIX XapaKTEPUCTUK UCXOAHOIO TEKCTA.

Braoemy:

—  METOJUKOW NpeAnepeBOAYECKOro aHajiu3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY
BOCIIPUATHIO HCXOJHOT'O BBICKA3bIBAHNUS,

—  METOJMKOH MOATOTOBKH K BBIIOJIHEHUIO MEPEBOJIA, BKIIOYAsl MOMCK MH(POpMALUU B
CIIPAaBOYHOM, CIIELIMAIILHON JIUTEPAType U KOMIIBIOTEPHBIX CETAX;

— OCHOBaMH CHCTEMBl COKpALICHHOW IEPEeBOJYECKONW 3alMCH IPU  BBIIOJIHEHUU
[IEPEBOA;

—  OCHOBHOW MHOSI3bIYHOM TEPMHMHOJIOTHEN CIIELIMAIBHOCTH;

—  OCHOBaMH pedepupoBaHMs U aHHOTHPOBAHUS JINTEPATYPHI 110 CIIEHUATIBHOCTH.



3. OFBEM JUCHUILINHBI U BUJIbl YYEBHOM PABOTHI

Cemectp
Bcero
Bui yueGHOi paGoTsI 3 cemecTp 4 cemectp
3E Axan u. | 3E A‘f{aﬂ' 3E Alflaﬂ'

Ul TR 4,0 1440 | 2,0 | 720 | 20 | 72,0
JUCITUTUTAHBI
KonTakTHas padora — 1.8 64 0,9 32,0 0.9 32,0
ay/IUTOPHbIE 3aHATHS:
[Ipaktuueckue 3ausarus (I13) 1,8 64,0 0.9 32,0 0,9 32,0
CamocrosiTesibHas padora 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas camocrosATenbHas 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1

aMOCTOSITEJIbHOE U3yUYeHHUE 79.6 398 308
pa3aesoB AUCIUILTUHBI
Buabl KOHTpOJIS:
Buo xkonmpona uz Y11 3auer 3auver

Cemectp
Bcero
Bu yueGHOl paGoTsI 3 cemectp 4 cemectp
3E Actp. 4. 3E A(;Tp' 3E ASITp'

OO61mast TpyA0eMKOCTh 4 108 ) 54,0 ) 54
JUCITUTLTAHBI
KonrakTHas padora — 1.8 48 0,9 24 0,9 24
ay/INTOPHbIE 3aHATHS:
[IpaxTuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHas camocTosiTenpHas 0.3 0.15 0.15
paborta
C 2) 2 ], ] 1, ]

aMOCTOSITEJIbHOE U3yUeHUe 597 29.85 29,85
pa3aenoB AUCIUILTUHBI
Buabl konTpoOJIA:
Buo xonmpons uz Y11 3auer 3auer




4. COAEP KAHUE JUCIUITJINHbI

4.1. Pasznesnbl TUCHUIIIMHBI U BUABI 3aHATHH

AKkazieM. 4acoB

Ne i/

Pa3gen nucuunInHbI

Bcero

Jleknun

IIpak.
3aH.

JIa0. padoTbI

Cam.
padora

Pasznen 1. OcHOBHBIE JeKcHn4yecKue "
CTUJINCTHYECKHE 3aKOHOMEPHOCTH nepeBoja
HAYYHO-T€XHHYECKOM JIUTEPATYPhbl

36

16

20

1.1.

Jlexcuyeckue 3aKOHOMEPHOCTH HayYHO-TEXHUYECKOIO
nepeBoja. CMBICIOBOM aHAIM3 HAyYHO-TEXHHUUYECKOTO
Tekcta U ero cerMmeHrauusa. Crunmcruyeckue
0COOEHHOCTH Hay4YHO-TEXHUYECKUX TEKCTOB.
IIpeononenue TPYIHOCTEH, CBSI3aHHBIX c
pacxoXkKIeHUEM CUHTAaKCUYECKUX CTPYKTYp
UHOCTPAHHOI'O0 U PYCCKOI'0 TEXHUYECKUX TEKCTOB.

1.2.

CpaBHEHHE TIOpPSIIKA CIIOB B AHTJIMHCKOM W PYCCKOM
HpEeTI0KEHUSX.

[lepeBon cOB, yCTaHOBIICHHE 3HAYEHHUS CIIOBA.
ITepeBon CBOOOJTHBIX " bpazeosornyeckux
CJIIOBOCOYETAHMM.

ITepeBoJ1 3ar0JIOBKOB TEKCTOB U CTAaTEH.

1.3.

Coxkpamenusa. OcobeHHocty ux mnepeBoja. Passutue
HABBIKOB IIEPEBOJAa HAa IIPUMEpPE TEKCTOB IO TEME
«Xumnueckas gadoparopus» «M3mepeHuss B XUMUNY.

1.4.

Jlekcuueckue TpaHchopMalMy IpU MepeBoJie TEKCTOB
110 TEMaTUKE XMMHU U XUMHUYECKON TEXHOJIOTHH.

Paszpnen 2. OcHoBHBIE rpaMMaTH4ecKue
0COOCHHOCTH IepeBojAa.

36

16

20

2.1.

Oco0OeHHOCTH TIepeBOjia MPEIIOKEHUH BO BPEMEHAX
Indefinite, Continuous., Perfect, Perfect Continuous Ha
puMepe MepeBo/ia TEKCTOB M0 TEMATHKE XHMHUSCKON
TexHosjoruu [lepeBoj MpuIaTOUHBIX MPEITOKESHHH.




2.2.

Mertoasbl U npueMbl EPEeBOia CTPAAATENBLHOIO 3aJI0Ta
Ha MpUMeEpe MepeBoja TEKCTOB Mo TeMe '"TexHonoruu
Oynymiero".

2.3.

Tunsl  yCIOBHBIX  NPEUVIOKEHUH, TOpaBUia U
ocobeHHocTH uX TmepeBopa. Ilpaktuka mepeBoga
YCIIOBHBIX MPEJIOKEHUH Ha MpUMepax TEKCTOB I10
pa3MYHBIM  pa3jenaM XUMHH W XUMHYECKOH
TEXHOJIOTHH.

24.

MopasnbHble T71aroysl 1 0COOEHHOCTH UX IEpeBOAa Ha
OpUMepe IepeBoJa TEKCTOB «3ejieHas XUMH».
«IIpobaembl FIKOJIOTUM»

Paznen 3. OcoGeHHOCTH NepeBOAa NMpPeNJIOKEeHUH ¢
HEeJIMYHBIMU (opMaMHu rJj1aroJia.

36

16

20

3.1.

NudunutuB (HeonpeneneHHas ¢opma riaroia). Posb
WH(UHUTUBA B TIPEJIOKEHUH U BAPUAHTHI TIEPEBOIa Ha
pycckuil s3biK. [Ipuyactus m repynaui. BapuanTel
IIEPEBO/IA HA PYCCKUU SI3BIK.

12

3.2.

NudpunutuBabie 000poThl. OOOpPOT MOMOTHEHHE C
uHpuHITHBOM. O0O0pOT MOIIeKaIIee C HHOUHUTHBOM.
PaznuuHble BapuaHThI IEPEBOAA.

12

3.3.

[TepeBor mpuUYacTHBIX  0OOPOTOB.  AOGCONIOTHBIH
MPUYACTHBIA 000pOT M BapuaHThI nepeBoja. Pazsutue
HaBBIKOB MepeBosia B cepe XUMHM M XUMHUYECKOU
TEXHOJIOTHH.

12

Pa3nes 4. OcoGeHHOCTH pedpepaTHBHOIO NepeBoaa.

36

16

20

4.1.

ANTOpUTM TpeanepeBOAUYECKON paboThl € Hay4dHO-
TEXHUYECKUM TEKCTOM II0 XMMHKO-TEXHOJOTHYECKON
TEMaTHKE.

12

4.2.

Anroput™m coctaBieHuss pedepata MO  XHUMHKO-
TEXHOJIOTHYECKON TeMaTHKe (AHHOTAIIHH ).

12

4.3.

Anroput™m paboThl Mo pedepaTuBHOMY MEPEBOIY IO
XHUMHUKO-TEXHOJOTHYECKON TeMaTHKeE.

12

UTOro

144

64

80

10



4.2 Conepxxanue pa3aesioB QU CHUANINHbBI
Pa3znen 1. OcHOBHBIE JIeKCHYECKHE M CTHJINCTHYECKHE 3aKOHOMEPHOCTH MepeBo1a HAYYHO-
TEeXHUYECKOH JIMTePaTypPhl
Jlexcuueckue 3aKOHOMEPHOCTH HAyYHO-TEXHUUYECKOro mnepeBoja. CMBICIOBOM aHAIN3 HAY4YHO-
TEXHUUYECKOTO TEeKCTa U ero cerMeHTalus. CTUIMCTUYECKHE OCOOCHHOCTH HAayUYHO-TEXHUYECKUX
TeKkcToB. lIpeososienne TpyaHOCTEH, CBSI3aHHBIX C PACXOXKJICHUEM CHHTAKCUYECKUX CTPYKTYpP
MHOCTPAHHOTO U PYCCKOI'O TEXHUYECKUX TEKCTOB.
CpaBHeHuE NOpPsAKA CJIOB B AHIVIMMCKOM U PYCCKOM IPEAJIOKEHUSX.
[lepeBon cioB, ycTaHoBJIeHHE 3HAueHUs ciioBa. llepeBoa CBOOOIHBIX U (Ppa3eonOrHUEecKUX
CJIOBOCOYETAHUM.
IlepeBoa 3aroJ0BKOB TEKCTOB M CTATEH.
Coxkparenus. OcoO0eHHOCTH WX MepeBoia. Pa3BuTHe HABBIKOB MIEPEBOA HA IPUMEPE TEKCTOB 110
TeMe «XuMudeckas 1adoparopus» «3mepeHus: B XUMUNY.
Jlexcudeckue TpaHc(hOpMalMK MPH TIEPEBOJEC TEKCTOB IO TEMATHKE XHUMHH M XUMHUYECKON
TEXHOJIOTHH.

Paznen 2. OcHOBHBIE TPAMMaTH4YeCKHE 0COOEHHOCTH NepeBo/a.

OcobenHocTr mepeBona npemnoxkeHuit Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpuMepe MepeBoja TEKCTOB MO TeMaTHKe XUMHYecKoW TexHoioruu IlepeBos
MPHUIATOYHBIX TIPEIOKCHIH.

MeToapl U pUEeMBbl TIEPEeBOJa CTPAAATENBLHOTO 3aJI0ra Ha MPUMEpPE MepeBoia TEKCTOB MO TeMe
"Texnomoruu Oyayiero".

Tunsl yCIOBHBIX MpEATOXKEHUH, MpaBuiia U OCOOCHHOCTH MX mepeBona. [IpakTuka mepeBoaa
YCIIOBHBIX MPEIJIOKEHUHN Ha IPUMEpPaX TEKCTOB 10 PA3IMYHBIM pa3/ieliaM XUMUU U XUMUIECKON
TEXHOJIOTHH.

MonanpHbIe TJIArojasl U OCOOCHHOCTH MX TIEpEBOJAA Ha NPHUMEPE IMEePEeBOJa TEKCTOB «3elieHast
xumusy. «IIpobaemsbl FKOIOTUNY.

Pa3nes 3. Oco0eHHOCTH NepeBoia NPeNJIoKeHHI ¢ HeTHYHbIMH (OPMaMH IJ1aroJia.
WNn¢punutuB (HeonpeneneHHas Gopma riarona). Poas ”HQUHUTHBA B IPEVIOKEHUH U BapUAHThI
nepeBoJia Ha pycckuil s3bIK. [lpuyactus u repynauii. BapuanTsl nepeBojja Ha pycCKHUiA A3bIK.
Nu¢punutuBHble 000poThl. O0OpOT nomoiaHeHHe ¢ HHPUHUTHUBOM. OOOpOT mojiiexaliee C
UHOUHUTUBOM. Pa3innyHble BApHAaHTHI IEPEBOJIA.

[TepeBog mpuyacTHBIX 000pOTOB. AOCOJIOTHBIN NMPUYACTHBIA OOOPOT M BapHaHTHI MEPEBOJA.
Pa3BuTHe HaBBIKOB NepeBo/ia B chepe XUMUU U XUMUUECKOH TEXHOJIOTUH.

Pa3nea 4. OcoGenHocTn pedpepaTuBHOIO NepeBoaa.

Anroput™m mpennepeBogYecKod padOThl C HAyYHO-TEXHUYECKUM TEKCTOM IO XUMHKO-
TE€XHOJIOTMYECKON TEMATHKE.

Anroput™m coctaBieHus pedepara o XUMHUKO-TEXHOJIOTMUECKON TeMaTuKe (aHHOTAIUN ).
Anroput™ paboThI 110 peepaTUBHOMY HEPEBOJLY [0 XMMHUKO-TEXHOJIOTMUECKON TeMaTHKE.

11



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHUA JUCIHUIIJIMHBI

Ne B pe3ynbpTare 0CBOCHUS JUCUUILUIMHBI CTYICHT JIOJKEH: Paslz[en Pas;zz[en Pas?)z[eﬂ Pa:;f[en
3HaTh:
1 OCHOBHBIE CIIOCOOBI JIOCTHKEHUS DKBUBAJIEHTHOCTH B epeBoae; + + + +
2 OCHOBHBIC IPUEMEI IIEPEBOJIA; + +
3 SI3BIKOBYIO HOPMY Ml OCHOBHBIE ()YHKIIMH SI3bIKQ KaK CHCTEMBI; + +
4 JIOCTAaTOYHOE I BBIIIOJHEHUS IIEPEBOJAA KOIUYECTBO JIGKCHHGCE(I/IX eauHHUIl, (Hpa3eoIOTU3MOB, B TOM n i n
YHCJIE COLUATIBbHBIX TEPMUHOB U JIMHTBOCTPAHOBEIYECKUX PEATIUU.
YMeTh:
5 IIPUMEHATh OCHOBHBIE IIPHUEMBI IIEPEBOJA; + +
6 OCYIIECCTBIISITh TUCHBMEHHBIA TIEPEBOJ] C COOJIFOJICHHEM HOPM JICKCHYECKOW SKBHUBAJICHTHOCTH, n +
COOJTI0JICHUEM IPaMMaTHYCCKUX, CAHTAKCUYECKHUX U CTUIMCTHYECKUX HOPM;
7 oOpMIISTH TEKCT NIEPEBOJIAa B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE; +
OCYIIECTBJISATh TIEPEBOJI C COOJIIOJICHHEM HOPM JICKCHUYECKOW OSKBHBAJICHTHOCTH, COOJIOJCHUEM
8 rpaMMaTUYECKUX, CUHTAKCUYECKUX U CTUIMCTUYECKUX HOPM TEKCTa IEpEeBOJA U TEMIOPAIbHBIX + +
XapaKTEpUCTUK UCXOJTHOIO TEKCTa
Baanern:
9 METOJAMKOM MPEANEPEBOTUYECKOT0 aHAIN3a TEKCTA, CIIOCOOCTBYIOIIEH TOYHOMY BOCIIPUSTUIO UCXOTHOTO n n n
BBICKA3bIBAHMSI,
10 METOIMKOM IIOI[FOTOBKI/I K BBIMIOJHEHUIO TEPEBOJa, BKIIOYas MOUCK WMHGOPMAIMU B CIPABOYHOM, i n
CIICLMAJIbHOU JIMTEPATYPE U KOMIIBIOTEPHBIX CETAX;
11 OCHOBAaMH CUCTEMbI COKPAILIEHHON NEPEBOTYECKON 3aIIUCH IIPHU BBIIIOJIHEHUH MEPEBO/IA; + +
12 OCHOBHOW MHOSI3bIYHON TEPMUHOJIOTHEN CIENUAIBHOCTH; + +
13 OCHOBaMH peepupoBaHUs 1 AHHOTUPOBAHUS JIUTEPATYPHI TIO CIICIIHATIBHOCTH +

B PE3YIBTATE OCBOCHUA NUCHUIIIMHBI CTYACHT JOJIKCH HpI/IO6peCTI/I CICOAYIOIINEC YHUEEPCAIbHbIE KOMNEeMEeHUuu u

UHOUKAMOPBL UX 0OCHUNCCHUA:

Kox n HanmenoBanne YK

Kon n HaumeHoBaHue HHAUKATOPA J0cTHKeHUus YK
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— VYK-4. Cnoco0GeH OCYyHmEeCTBISTh JEIOBYIO
KOMMYHHKAIUIO B YCTHOM U MHCbMEHHON (hopMax
Ha  TIOCyAapCTBEHHOM  si3bike  Poccuiickoit
denepanuu ¥ THOCTPAHHOM(BIX ) s3bIKE(ax)

- VK-4.1. Bnaneer HaBBIKAMU

BBICTYIIJICHHA, CaAMOIIPE3CHTAllMM Ha T'OCYJapCTBCHHOM

myOIMYHOTO

a3pike Poccuiickoil ®enepauyu M HHOCTPAaHHOM(bIX) " " "
s3bIKe(ax);

—  YK-4.2. IIpoBoauT nucKyccuu B mpodeccHoHaIbHOM i i N
JIESITEJIbHOCTH;

— VYK-4.3. Bnanmeer HaBbIKAMH BEJCHHS JI€TOBOM n n n

MEePENUCKHI

B PE3YIbTAaTC OCBOCHUA NUCHUIUINHBI CTYACHT JOJIKCH HpI/IO6p€CTI/I CJIeayromue npogheccuonanvrsle Komnemenuuu

00CMUIICCHUA:

U UHOUKAMmMopwl

ux

Kon u nanmenoBanue IIK

Kox u HaumeHoBaHue uHaukaropa pocruxkenus IK

15

— [IIK-1 CnocoGeH ucronb30BaTh Ha MPAKTHKE
3HaHUST 00 OCHOBHBIX THIIAX METAJUIMYCCKHUX,
HEMETAITHICCKIX u KOMIIO3UITHOHHBIX
MaTepHAJIOB Pa3IMYHOTO HA3HAYCHUS, O BIIUSHUM
($a30BOTO U CTPYKTYPHOT'O COCTOSIHHSI HA CBOMCTBA
MaTepHasoB

— TIK-1.3. Bnageer MeTrogaMu IIOMCKa M aHaau3a
uH(poOpMani 00 OCHOBHBIX THIIAX MATEPHAIIOB U O
BIMSIHUM (Pa30BOTO W CTPYKTYPHOTO COCTOSIHHSI Ha
CBOICTBa MaTepHaioB
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. IlpakTH4yecKkue 3aHATUSA

I[IpumepHbIe TeMBbI NPAKTHYECKUX 3aAHATHI 10 TMCHUILJIMHE

n/n

Ne pazpena
TUCIUILINHEI

TeMbl NPaKTUYECKUX 3aHATUU

Yacel

Pa3pen 1

[IpakTrueckoe 3austue 1. Jlekcuueckue
3aKOHOMEPHOCTH Hay4YHO-TEXHUYECKOI0 [IEPEBOJA.
CMBICIIOBOI aHaIN3 HAYYHO-TEXHUYECKOTO TEKCTa
u ero cermeHTanusl. CTHIMCTHYECKHE OCOOSHHOCTH
HAy4YHO-TEXHUUYECKUX TeKCTOB. [Ipeononenue
TPYAHOCTEHN, CBA3AHHBIX C PACX0KICHUEM
CHUHTAKCUYECKUX CTPYKTYp HHOCTPAHHOTO U
PYCCKOTO TEXHUYECKUX TEKCTOB.

Pa3gen 1

[Tpaktuyeckoe 3anstue 2. CpaBHEeHUE MOPsAIKA
CJIOB B aHTJIMHCKOM U PyCCKOM IPEIIOKECHHUSX.
[TepeBon cil0B, yCTaHOBIIEHHE