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1. Crpykrypa 4 001Iasi TPYA0EMKOCTb I CHUTLTHHBI

O6H_Ia51 TPYAOCMKOCTb JUCHUIITIMHBL «PU3UKO-XUMHYECKas OMOJIOTHS» COCTABISAET 4 3aUeTHRIE CANHUIIBI

(144 gaca).
Ounas popma oOyueHHs 3aouHas popma oOydeHUsI

Kypc 1
Cemectp 1
Jlexuun 18
[IpakTrdeckue (CeMHUHAPCKHE) 3aHATHS -
JlaboparopHbie 3aHATHS 18
Koncynbranuu
HToro ayauTOpHBIX 3aHITUI 36
CamocTosiTenbpHas padora 108
KypcoBas pabota

dopma KOHTPOJIS
Dx3ameH
3auet 1 cemecTp
O011ee KOJIMIECTBO YaCOB 144

2. Ileau ocBOeHUs IMCHUTIMHBI

Ilensimu  OCBOEHHSA AUCUUIUIMHBL (Moayns) PU3MKO-XHUMHUYecKasi OMOJIOTHS  SBIISIOTCA
(GopMHpOBaHHE COBPEMEHHBIX TEOPETUYECKUX 3HAHUH O (QU3MUECKUX U XUMHUYECKHUX OCHOBAX
CTPYKTYpHO-(DYHKIIMOHAJILHOW  OpraHu3allii  OWOJIOTMYECKUX MOJEKYJI W  CTPYKTYp, KOTOpBIE
OJTHOBPEMEHHO SBISIOTCS HE TOJBKO BELIECTBEHHBIMH HOCUTEISIMHM, HO U HOCUTEISIMH MOJIEKYJISIPHON
Oouosornyeckoii uMHGOpPMAIMM W TIEPEHOCUMKAMU XHMHYECKOH SHEprud, odecnedeHne OymayIiero
0akanaBpa-TEXHOJIOra CBEJCHUSMU O CTPYKTYpe M (YHKLUHU JIEMEHTAPHON SYEHKU >KU3HU - KIIETKH,
KOTOpOE JaeT OyaymumM OakaiaBpam IeJIbHOE MPECTaBICHUE O KJIETOYHOM YPOBHE OpPraHM3aINH KUBOU
MaTepuu; JaTh OyaylieMy OakajaaBpy-TEXHOJIOTY IPEACTaBJIECHUS O POJIM KIETOYHBIX MEXaHU3MOB B
nmporeccax, MPOTEKAIOIIMX B CHIPhE M CBS3M OWOTEXHOJOTWH C TIPOM3BOJCTBOM psda IHIIEBBIX

IMPOAYKTOB.

3. Mecto aucuuniaunsl B crpykrype OITOII 6akanaBpuara.

Juctmmumza b1.B./1B.07.02 «®u3nko-xuMudeckas OMOJIOTH» OTHOCHTCS K JAUCIUIUIMHAM TI0 BEIOOpY H
BKJIIOYEHA B BapHaTHBHYIO 4acTh 1ukiaa b 1 Jucuumiausel (Mogymnm), peanusyrorcs B 1-M cemecTpe B
cootBeTcTBUM ¢ TpeboBanussmu ®I'OC BO, OOII BO u YuebGHoro miaHa 1o HarpaBI€HUIO MMOATOTOBKH
19.03.02 — IIponyKThl MUTaHUS U3 PACTUTEIBHOIO CBIPbs, Mpoduin: «TexHomorus xyieda, KOHAUTEPCKUX
U MakKapoHHBIX u3aenuit», «TexHomorus OpOAMIBHBIX MPOU3BOJACTB U BUHOJEIMS» JIJs1 OYHOW (HOPMBI
o0OyueHusl.

JUis  u3ydeHWs JAMCUMIUIMHBI HEOOXOIUMBI 3HAHMUS, YMEHUS U KOMIIETEHIMH, TOJy4YEeHHbIE
o0yJaroImuMucs B pe3ylbTaTe OCBOCHHUS LIKOJIBHOTO Kypca bruonoruu. 3akiaapiBaeT OCHOBBI 3HaHUI NpU
M3Y4YEHUH TaKUX JTUCUUIUIMH KakK «buoxumusy», «O0mias MukpoOuonorusy, «llumesas MUKpoOHOIOT U,
«I[Inmesas xumus», «bHOTEXHOIOTHA» U JIP.

4. TpeOoBaHus K pe3yJbTATaM OCBOEHUSI AUCHUILVIMHBI (KOMIETEHIIMU 00y4aloerocs,
(opmupyemble B pe3yabTaTe 0CBOCHHS TUCIUIIIUHBI (MOTYJIsA)
B pesynbTare ocBOSHHS AMCHMILTUHBI O0YYarOMIHMACS JODKEH 00JagaTh CIEAYIOIUMU KOMITETEHITUSIMU
(pe3ynpTaTaMu OCBOEHUSI 00pa30BaTEIILHON MTPOTPAMMBI):

Konapr C .
KOMIIeTEHIHI oJiepKaHuEe KOMITETEHIIUN
CIIOCOOHOCTBIO TMPUMEHUTH CHEIUATM3UPOBAHHBIE 3HAHUS B 00JACTH
T1IK-4 TEXHOJIOTHH TIPOW3BOJICTBA MPOAYKTOB TMUTAHUS U3 PACTHUTEIBHOTO CHIPHS
JUTSL OCBOCHHSI PO HIILHBIX TEXHOJIOTUYECKUX TUCITUTUINH




IIK-5

CIIOCOOHOCTBIO
CHGL[I/IaJII/IBI/IPOBaHHLIe

HUCIIOJIb30BaTh B
3HaHUuA

MPAKTUYECKOM
(GyHAaMEHTANBHBIX — pa3/esioB

¢bu3uKwy,

XHUMHUU, 6I/IOXI/IMI/II/I, MaTeMaTHUKU AJA OCBOCHUS (1)I/ISI/ILI€CKI/IX, XUMHYCCKHUX,

OMOXHMUYCCKHUX,
TeIII0(PU3NICCKUX

IMponecCCoB,

OMOTEXHOJIOTHYCCKUX,
IIPOUCXOJISAIIINX

IMPOAYKTOB IMUTAHUA U3 PACTUTCIBHOI'O ChIPbs

MHUKPOOHOIOTMYECKHUX,
Opyd  TPOHU3BOACTBE

Bzaumocsa3p IUIaHUPYCMBIX PE3YJIbTATOB OGy‘-IGHI/ISI 10 AUCLHUIIIINHE C (bOpMI/IpyCMBIMI/I KOMIICTCHIIUAMU

OIIOIT:
Kopl [Tnanupyemblie pe3yabTaThl 00y4eHUs, COOTBETCTBYIOIINE (POPMHUPYEMBIM
KOMIIETEHITAI komnereHmusam OITOIT
OIIOIT 3HaTh YMmeThb Brnanets
[1K-4 OCHOBHBIC 3aKOHBI OIICHUBATh COCTOSIHUE M | OMOJIOTHYECKUMU
(YHKITMOHUPOBAHUS AKTUBHOCTh TEPMHHAMH U
OMOJIOTUYECKHUX CUCTEM |OHMOJIOTHYECKHUX CHCTEM |OMpPEIeICHUSIMH,
Ha KJICTOYHOM U Ha KJICTOYHOM U METOJIaMHU
CyOKJIETOYHOM YPOBHE |CyOKJIIETOYHOM YPOBHE |JIa0OPAaTOPHOM OLIEHKH
I1K-5 XapaKTEPUCTHKH U UCIIO0JIb30BAaTh B OMOJIOTUYECKUMU U
MEXaHU3MBI JICHCTBUSL | IPAKTUYECKOM TEXHOJIOTUIECKUMU
(UBNKO-XUMHUYECKUX U | ICATEIILHOCTH METOJIBI | TEPMUHAMHM U
OMOJIOTUYECKHUX OLICHKH OMOJIOTUYECKUX | ONPEICIICHUSIMH,
(hakTopoB, 00BEKTOB, METOaMH
OKa3bIBAIOIIHX UCTIOJIb3YEMBIX MIPH nabopaToOpHOit U
BO3/ICHICTBUE HA KJICTKHU |TIPOU3BOJICTBE MIPOU3BOJICTBEHHOMN
MPOJYKTOB MTUTAHUS U3 | OLICHKU

PaCTUTCIIBHOI'O ChIPbA

JCATCIIBHOCTH

[Ipu mnpoBeneHuMH y4yeOHBIX 3aHATHH O00€CIIEUMBAECTCS pa3BUTHE Yy OOYYaroIIMXCS HaBBIKOB
KOMaHJIHOW paboTbl, MEXJIMYHOCTHON KOMMYHMKAIIMU, IPUHATHS PELICHUH, TUIEPCKUX KaueCTB
(BKiItOYasi MpU HEOOXOAMMOCTH TNPOBEACHUE WHTEPAKTUBHBIX JIEKIUH, TPYNIOBBIX JHUCKYCCHM,
pOJIEBBIX WUIp, TPEHUHIOB, AaHAIM3 CUTYallMii M WMMTAIMOHHBIX MoOJeNel, IpernoaaBaHue
TUCIUTIIUH (Moayseil) B ¢dopMe KypcoB, COCTABICHHBIX Ha OCHOBE pPE3YJIbTaTOB HAYYHBIX
UCCIIEIOBAaHUM, B TOM YHCJIE C YYETOM PErHOHAIbHBIX OCOOCHHOCTEH NpodeccnoHaIbHON
NeSITeIbHOCTH BBITYCKHUKOB UM MOTpeOHOCTEN paboToaarenei).



5.

Conepxanue 1 y4eOHO-MeTOAMYECKAS KAPTa JUCHUIIMHBI

Homep
Heleu

HaunmeHnoBanue TeM (BOIPOCOB),
H3y4YaeMbIX M0 JAHHOH JHCIHMIIHHE

3anarus

CamocrosiTesbHast padoTa
CTYEHTOB

a 120

Copaep:xanue

Yacel

DopMBbI
KOHTPOJIA

KoanuecTrBo
0aJs1I0B

min max

JMTepary
pa

Beenenne B mpeamer  (usHKO-
XUMHUYECKast onomnorus.
Teoperuueckass ¥ TpaKTHYECKas
3HAYUMOCTh  (PU3UKO-XMMHUUECKON
Ounosoruu.

MUKpPOCKOII ¥ TEXHUKA
MHUKPOCKOIIMPOBAHHSI.

MounekynsapHble OCHOBBI ()yHKITHOHHUPOBAHUS
JKUBBIX CHCTEM

12

IIposepka
KOHCIIEKTA,
orpoc

[1]. [2],
[4],[10]
[11], [12],
(2], [3]. [8]

benku. Ob1as xapakrepucTuka
0€JIKOB: pacpoCTpaHEeHUE B
0noo0BEKTaX, pasHOOOpasHe,
Ononoruyeckas poib. Puznko-
XUMHYECKHE CBOICTBA OEJIKOB.

MerTo/1bl OKpacku ¥ IUTOXUMHUYECKHE
METOJbI UCCIIEIOBAHMUS.

[IpoTeom - GENKOBEII MOPTPET KIETKH.
MoJeKybl XU3HH - HyKJICHHOBBIE KHUCIIOTHI.

12

IIposepka
KOHCIIEKTA,
orpoc

[1], 31 [4],
B8], [71. [9]

VYraeBoasl. Kinaccudukanus u
HOMEHKJIaTypa. bruonornueckas
POJIb U pacpOCTpPaHEHUE B
npupoje. OCOOEHHOCTH CTPOCHUS.

Belaenenue uncToi KyJabTypbl
MUKpoopranu3mMoB. KynbTypanbHbie
CBOMCTBA.

BenkoBo-HYKJIEHMHOBBIE B3aUMOJEHCTBUSA B
Tporieccax pernapanny, peruimKaIuy,
TPAHCKPHUIILUU U TPAHCIISIIUA

12

IIposepka
KOHCIIEKTa,
orpoc

(2], [7]

JIunuasl. O01mas XxapakTepuCcTUKA
JMIMHUJIOB, UX PACIPOCTPaHEHUE U
¢ynkunu. Knaccuduxanus u
HOMEHKJIaTypa JINTTH/IOB.
Knaccugukarus 1 HoMeHKIaTypa
XKUPHBIX kKucnoT. CTpoeHue u
(U3UKO-XMIMHYECKHE CBOMCTBA.

®axkTopsl pocta. MeToabl

CBOOOTHBIE paTUKAITEI B OMOIOTHIECKUX
cuctemax. OCHOBHBIE MEXAHU3MBI
AHTUOKHUCIIUTEILHON 3aIlUTHOU CUCTEMBI

12

(1], [2],
[41.010]




KOJIMYECTBEHHOTO y4eTa
MHUKPOOPTaHN3MOB.

9 HyxksennoBbie Kuciaotel. O0mast OCHOBHBIE THITHI (DOTOXMMHUYCCKUX PEAKITHIA. Iposepka [21, [7119]
XapaKTEPUCTHKA HYKJIEMHOBBIX 3akoHbI POoTOXUMUH. DUINKO-XUMHUSI KOHCIIEKTA,
KHCIIOT: PACIIPOCTPAHEHHE 1 (h0oTOOHONIOTHYECKUX TTPOIIECCOB " ompoc i
JIOKAJIM3aLKs B OM000OBEKTAX,
pa3HooOpa3ue, CoCTaB,
OuoJsiornyeckas poib.
1s1 py0e:kHas1 aTTecTaIus 25
151 py0e:kHOE TeCTHPOBAHHUE 25
10 Krnerounslit aHTOrOHU3M 5
11 Buosneprerrka. bruosnorugeckoe DyHKIMY ¥ XHMHYECKHI COCTaB MEMOPaH. Iposepxa (21, [71,
okuciieaue. OKUCIUTEIbHOE (1)00- Croco0sl TpaHCIIOPTa MaKpOMOJICKYJI KOHCIICKTA, [9] [12]
dbopunupoBanue. OKUCIUTEIHHO- opoc
BOCCTaHOBUTEIIBHBIE IMPOIIECCHI.
MHuTOXOHIpUU: CTPYKTYpa U 12 5
SHepreTudeckue GpyHKIUU.
JlpIxaTenpHas Henb.
12 CnupTtoBoe Opoxenue. OnpeaenecHue
OpOIWIIEHON aKTHBHOCTH H
MOABEMHON CHJIBL
13 Buonornueckne MeMOpaHbl Kak Buonornyeckue BUIbI SHEPIHU. ITposepka [12], [2].
YHHUBEPCAIbHEIE CTPYKTYPHO- MeMOpaHHBIE CUCTEMBI TeHEpPAIMX SHEPTHH. KOHCIICKTA, (3], [6],
(bYHKIMOHAIBHBIE 00pa30BaHUs HemeMOpaHHbIe OMO3HEPreTHYECKHE ornpoc [11]
JKUBBIX CHCTEM CUCTEMBI. 12 5
14 MosnogHoKHCIIOE OpOKEeHNE.
Ornpeaenenne KUCIOTOOOpasyromei
AKTUBHOCTH.
15 OCHOBHBIE CHCTEMBI PETYJISINH. CB00OOIHO-paIMKAILHOE OKUCIICHNE KaK Iposepka [1], [2],
TOpMOHBI 1 FOPMOHOTIO/I0GHBIE (GyHIaMEHTAIBHBIA MEXaHU3M KIIETOYHON KOHCIIEKT, [4].[10]
natojorui. OCHOBHBIE MEXaHHU3MBI ornpoc
BeniecTa. Knaccudukanus o . 12 5
AHTHOKHUCITUTEIBHOM 3aIIIUTHON CHCTEMBI.
F'OpMOHOB OCHOBHEBIE MEXaHU3MBI AHTHOKHMCIMTETLHOM
16 VYKCYCHOKHCIIO€ OpOKEHHE. 3aIIUTHON CHCTEMBI.
17 MexaHU3MBbI KIIETOYHOTO JCTICHUS. OCHOBHBIE PETYISTOPHBIC MEXAHU3MBI ITposepka [1], [2],
MHUTOTHYECKOE IE/IEHHE KIIETOK. KJIETKA. MeXaHU3Mbl TOBPEXKAEHUN KIIETKU 12 KOHCIICKTa, 5 [4],[10]
orpoc

Meiio3. Perynsuus KI€TOYHOTO UK.




Knerounas ru6ens.
18 JIumMoHHOKHCIIOE OpOXKEHUE. 2
251 py0e:kHas aTTecTAlUsA 0 25
251 py0OeskHasi padora 0 25
HUTOro 18 18 1084 0 100
IMpumeyanus:

— Bce Buap! yaeOHOM pabOTHI MOTYT IPOBOIUTECS JUCTAHIIMOHHO HAa OCHOBAHHH JIOKAJIBHBIX HOPMAaTHBHBIX aKTOB.
— B memax peanmzanyy WHIMBHIYAJIBHOTO IOIXO0Ja K OOYYEHHIO CTYAEHTOB, OCYLICCTBIISIOIMX yJIEOHBIM MpoOLEcC MO WHIUBHAYAJILHOH TPAaeKTOPHM B paMKax
WHIUBHUIYaJIbHOTO pabOvero IIaHa, N3y4eHNE NAaHHOW AMCIUILUIMHBI MOXKET OCYIIECTBIISITHCS Uepe3 MHAMBUAYAIbHBIC KOHCYIBTAIUH NPENOAABaTEIs OYHO, B 4aChl

KOHCYJBTAIIHHA, 110 3JIEKTPOHHOW T0YTe, a TAKKEe C HUCIONB30BaHHEeM Webex, mIaTgopMbl TUCTaHIIMOHHOTO 00ydeHus Moodle, muaHbil KaOWHET CTyAeHTa Ha caiTe
COI'Y, npyrux snementoB DUOC COI'Y.



6. OOpa3oBaTebHbIE TEXHOJIOTHH
[Tpu peanu3anyu 1aHHON JUCIUTUTMHBI «DU3UKO-XUMHUYECKast ONOJIOTUS TSl CTYIGHTOB OYHOTO
OTACNICHHUSI HCIIONB3YIOTCA CJEAYyIoUe 00pa3oBaTelIbHbIE TEXHOJOTMU: JICKIMH, JIEKIHUU-O0ecempl,
MPAaKTUYECKHUE 3aHATHS, CAMOCTOSITEIbHAs pabdoTa CTYNCHTOB. VICHONB3yIOTCS MHTEPAKTUBHBIC METOJIBI
o0y4eHHs: TBOPUYECKHE 33/1aHusl, pa3padoTKa MPOEKTOB, UCCIEI0BATEIbCKII METO] 00y4eHUs], KpyTJIble
CTOJIBI, IUCITYThI, CCMHHAPBHI.

Kosmuec
HutepakTuBHBIE
Ne Tema Bupa 3ansaTus TBO AKTHBHBIE (OPMBI
(¢hopmbl
4acoB
1 | BeimeneHue 4uCTOM KyJIBTYPHI o
nmabopaTopHOE MeToJ] paboTEI B HCCIIeIOBATEIIHCKIH
MHKPOOPTaHU3MOB. 4
. 3aHATHE MalbIX TPyIIax MeToJ 00y4eHUS
KyJpTypaJibHEIE CBOHCTBA.
2 | MeToapl KOJTHMYECTBEHHOTO ydeTa nmabopaTopHOe 2 MeToJ] paboTHI B HCCIIeTOBATEIIHCKIH
MHKPOOPTaHH3MOB. 3aHATHE MaJIbIX IpyHIax MeToJ 00yYeHUS
3 | CrouproBoe OpoxeHue. .
. nmabopaTopHOE MeTox paboTHl B HCCIIeIOBATEIIHCKIH
Omnpenenenne OpoaUIHHON 4
. 3aHsTHE MaJIbIX TpyIIax MeToJ1 00ydeHuUs
AKTHBHOCTH U ITOJJbEMHOM CHJIBI.
4 | Mono4yHOKHCII0€ OpOKEHHE. .
n1abopaTopHoe MeToJ paboThI B UCCJIE0BATEIbCKUIM
Omnpenenenue 4
o 3aHATHE MaJlbIX IPyIIax MeToJ1 00y4YeHuUs
KHCIO0TO0Opa3yroe akTHBHOCTH.
5 | YkcycHokucnoe OpoxeHue. nabopaTopHoe 5 MeTo]1 paboThI B UCCIIEJ0BATEIbCKHUM
3aHATHE MaJIbIX IPyIIax MeTo]1 00yUYeHUs!
6 | JIumMoHHOKHUCIIOE OpOKCHHE. nabopaTopHOe 5 MeTO pabOThI B HCCIICI0BATEIbCKHIA
3aHATHE MaJIbIX IPYIIax MeTo]1 00y4YeHuUs!
Hroro:
18

7. Y4yeOHO-MeToAMUYeCcKOe 0o0ecneYeHue CaMOCTOATEIbHOIH padoThl

CamocrosiTenbHass padoTa OOYYAIONIUXCS SBISETCS OIHMM U3 BHUAOB YYEOHBIX 3aHSTHH.
CamocrosiTenbHast paboTa IPOBOIUTCS C IEBIO:

— CHUCTEMaTH3allK U 3aKPETUICHHS MTOJYUYCHHBIX TCOPETUYCCKUX 3HAHUHM M MPAKTHYCCKUX YMEHUI
00yJaromuxcs CTYACHTOB;

— yrIIyOJICHHSI U PACIIUPEHUS TEOPETUUCCKUX 3HAHUM;

— (opMHUpOBaHUS YMEHHI HCIIOIB30BAaTh HOPMATUBHYIO, IIPABOBYIO, CIIPABOYHYIO JIOKYMEHTAIIHIO
U CHEIHAbHYIO TUTEPATYPY;

- (dopMHpOBaHHUS  CaMOCTOSTEIHLHOCTH
CaMOCOBEPILIEHCTBOBAHHUIO M CAMOpPeaIn3alliu;

— pa3BUTHUS UCCIICIOBATEILCKUX YMEHUH.

CamocTtosaTenbHas paboTa 0OYyYarOIIUXCS OCYIIECTBISIETCS Ha MPOTSHKEHUU H3Y4YeHHs Bcel
JUCIWIUTAHBI B COOTBETCTBUH C YTBEPXKICHHOW B y4EOHOM IUIAHE TPYJOEMKOCTBIO (JIII OYHOM (POPMBI
oOyuenusi 108 yacoB) u COCTOUT U3:

- paboTBl CTYJCHTOB C JICKIIMOHHBIMH MaTepHallaMH,
ANEKTPOHHBIX HCTOYHUKOB MH(OPMAIIUHU TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3a/IaHUi JI71s1 camocTosaTenbHoN paboTel B JUOC COT'Y;

- U3y4YECHHS TEOPETUUECKOTO;

- TOITOTOBKH K 3a4ETYy.

Tembl 1 QopMBI BHEAYIUTOPHOM CaMOCTOSITENBHON pabOThHI, €e TPYIOEMKOCTh COIEPKATCsi B
pasnene 5, Tabu. 5.1.

MBIIJICHUS, CIOCOOHOCTEH K  CaMOpa3BUTHIO,

MOMCKa U aHajlu3a JHUTepaTrypbl U

Jluteparypa
@) OCHOGHAaA TUmMepamypa:
Anbeprc b., bpeii ., u np. Monekynsipraas Ouosnorus kinerku. M.: Mup, 1993. B 3t.
ApuakoBa A.M. YueOHUK OMOXMMUHU U MOJIEKYIApHOH 6nonoruu. M.: PAMH, 1999.
bepesos T.T., Koposkun b.®. buonorndeckas xumus. M.: Meauruaa, 1990.
3unrdym I1. MonekynspHas u kierouHas ouonorus. - M.: Mup, 1982. T. 1-3.
CrenanoBa BM. Monekynspraas 6nonorust. Ctpykrypa u pyHkunu 0enkoB. M.: Beicmast mkomna, 1996.

agrwbdE



6. Damiep J.M. MonekynspHas ouojiorus kinetku. 2004,

®damnep .M., unac ., burom [1., MonekynspHas ouosorus kiaerku, 2006.

8. Kaumazor I'.C. [poxoku OpoaunbHbIX mpousBoiacTB. IIpaktmueckoe pykoBoxactBo. CII6.: UzmarenscTBO
«JIAHb», 2012.

9. TIlpakTvKyM O MHKpOOHONOTHMH: Y4eOHOe MocoOWe JIsl CTYACHTOB BBICIIUX Y4eOHBIX 3aBeneHuid / A.U.
Herpycos, M.A. Eroposa, JL.M. 3axapuyk u ap.; llog pen. A.W. HerpycoBa. — M.: HU3narensckuii meHTp
«Axanemusy, 2005.

10. BuoTexHoOTUs: TEOPHUS U MpaKkTHKA: YdeOHoe nmocodue ais By3oB / H.B. 3arockuna c coast.; [Tox pen. H.B.

3arockunoi, JI.B. Hazapenko. — M.: W3xa. Onmkc, 2009.

0) oonoanumenvHan aumepamypa

Bunorpaznos B.B. HexodepmenTtnas Buramunonorus, ['pogno, 2001.

Hukcon M., Y3060 O. @epmeHTsl. - M., 1982.

Mopo3zkuna T.C., Moiiceénok A.I'. Butramunsl.- MH., 2000.

Hedénona. JI.WI. AMHHOKHCIOTBI M X MIPOU3BOAHBIC B Onooruu U MeaunuHe. I'poano, 2001.

Py6un A.b. buodmuzuka: B 2 1. M., Kamxnsrit nom «YHaEBepcuTeT», 2000.

Cvuprosa M.U. Butamunsr. M.:, 1974,

Crmpuues B.b. Ckoibko BUTAMHUHOB 4elioBeKy Hazo. M., - 2000.

@epmr O. CTpyKkTypa 1 MeXxaHu3M JeicTBus pepmertoB. M., Mup, 1980

8) uHmepHem-pecypcol
Oo6ecreyeH T0CTYI K COBPEMEHHBIM MPO(GECCHOHANBHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM CITPABOYHBIM

Y TIOUCKOBBIM cuctemam (oudimoteka COIY):

- 6bubnmorexke e-library,

- QIIEKTPOHHOH Onbmmoreke nuccepranuii PI'B,

- yHUBepcuTeTckoi onbnuoreke online;

~

N~ E

8. OueHo4HbIe cpeacTBa JJIA TEKYNIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHOH aTTecTallul U
NPOMEKYTOYHOM aTTeCTALMH 110 HTOI'aM OCBOCHUS AMCHMILIMHBI.

Pabouas nporpamMmMa npeamnosaraer TEKyIUN{ 1 IPOMEXYTOUHbIH KOHTPOJIb 3HAHUH.
Tekymuii KOHTPOJIb — 3TO HENPEPBHIBHO OCYIIECTBIISIEMBbIA MOHUTOPUHI YPOBHSI YCBOCHHs 3HAHUU U
(dbopMHpOBaHUS yMEHUIl M HaBBIKOB B TEUYEHHE CEMecTpa WM y4yeOHOro roja. Tekyluil KOHTpOJb
3HAaHWW, YMEHMH M HABBIKOB CTYJIEHTOB OCYILECTBISETCS B XOJi€ y4eOHBIX (ayAMTOPHBIX) 3aHITHUMH,
IIPOBOAMMBIX IO pacnucaHuio. GopMaMu TEKyHIErO KOHTPOJISL BBICTYNAIOT OIPOCHI HA CEMHUHAPCKUX H
MPaKTUYECKUX 3aHATHSIX, a TAaKXKe KOPOTKHE (10 15 MuUH.) 3a7aHusl, BBIIOJIHIEMbIE CTY/IEHTaMU B Hayaie
JEKIMH C LIEJbI0 NMPOBEPKU HAIMYMS 3HAHUHM, HEOOXOAMMBIX JUIsI YCBOSHHMsSI HOBOTO Marepuana WiIH B
KOHIIE JICKIIMH JUUISl BBIICHEHUS CTEIIEHH YCBOCHUS U3JI0KEHHOTO MaTepHAIa.
Py6eskHbIii KOHTPOJIb OCYILECTBIIIETCS 1O OoJiee WM MEHEe CaMOCTOSATENIbHBIM pa3jielaM — y4eOHbIM
MOAYJISIM Kypca M MPOBOJUTCS N0 OKOHYAHWM M3Y4YEHHUS Marepuana MOIYJsS B 3apaHee yCTAHOBIICHHOE
BpeMs. PyOexHbIi KOHTPOJb IPOBOAUTCS C ILENBI0 ONpEJeNeHHs] KauecTBa YCBOCHMs MarepHasa
yueOHOro MOJyJisl B 11eJIoM. B TeueHune cemecTpa MpOBOAUTCS JIBa TAKUX KOHTPOJBHBIX MEPONPUSATHUS 110
rpaduky.
IIpoMe:KyTOYHBII KOHTPOJIb - UTOTOBAsI OLIEHKA 3HAHUW CTY/IEHTA, OCYIIECTBIIAETCS 10 HAKONUTEIBHON
cHCTeME CYMMHPOBAaHUEM OAJIJIOB, MOIYYEHHBIX B ITPOLIECCE TEKYLIETO U pyOeKHOTO KOHTPOJIS.
®opMa MPOMEKYTOUHOI'O KOHTPOJISI — 3a4eT.
IIpoBeneHnE TEKYIIEro U MPOMEXYTOYHOIO KOHTPOJISA 110 JUCLUILINHE OCYILECTBIIAETCS B COOTBETCTBUU
¢ Homoxernnem COI'Y™.

! Monoxenne o TekymeM KOHTPONE YCIEBAEMOCTH M IPOMEKYTOYHON ATTECTALHMH OOYUAIOIIMXCSA 1O OOPA30BATEILHEIM MPOTPAMMAM
BBICIIETO 00pa3oBaHMsA — IporpamMMam OakajiaBpuara, Maructpatypsl u cnenuanutera B COI'Y.(B mocnenneit pegakuuu ot 08.07.20 r.
Ip.Ne 173)



BanabHasi CTPYKTYypa OlleHKH

Mum. Makec.
dopma KOHTpPOJISA KOJ-BO | KOJI-BO
0auil0B | 0ajIoB
Texyuwiaa ouyenxa cmyoenma é meuenue 1-7 nedenu COCTOUT U3: 0 25
* Bvinonnenusa 3a0anuii Ha 1a60pPaAmMopHbIX 3AHAMUAX 10
* Bolnonnenus 00OMauiHux 3a0anuii 10
* CamocmoamenvHuvix pabom 5
1-a pybescnan nucomennas KOHmpoabHas paboma 0 25
Texyuwiaa oyenxa cmyoenma é meuenue 9-15 nedeau cocTout us: 0 25
* Boinonnenusa 3a0anuii Ha 1a60PaAmMopHbIX 3AHAMUAX 10
* Bolnonnenus 00OMauiHux 3a0anuii 10
* CamocmoamenbvHovlx padom 5
2-51 pybescnas nucbMeHHAs KOHMPOAbHAs padoma 0 25
Hmozo 0 100

Metoauka ¢gopMupoBanus pe3yabTHPYIOLIEH OLleHKH.
B xoJe Texyiero KoHTposis cTy1eHThl MOryT Habpath 0-100 G6aos:
1 —s1 pyOe:xxHasi aTTecTalMA - MAKCUMAJIbHO 50 0a/1710B; U3 HUX:
Ot 0 1o 25 6amnoB (pyOexkHas aTTecTanus) — TeCTUpoBaHue B LieHTpe TectupoBanus COI'Y unu
yKa3bIBAETCs HUCTIONIb3yeMas [IPH U3yYSHUH TaHHOM TUCIUILIMHBI (popma (muchMeHHas padora,
KOJUIOKBUYM, 3CCE€ U T.1.);
Ot 0 1o 25 6amnoB (Tekyias OlleHKa) — aKTHUBHAs paboTa 3a JaHHBIN MepruoJl Ha CEMUHAPCKUX
(IpaKTUYECKUX ) 3aHATUIX
2-s1 py0OeskHas aTTecTalus — MaKCUMAaJIbHO 50 6a/1J10B; U3 HUX:
Ot 0 o 25 6anyoB (pyOexHas aTTecTalus) — TECTUpOBaHUE B IieHTpe TectupoBanus COI'Y;
Ot 0 1o 25 6amnoB (Tekyias olleHKa) — aKTHUBHAs paboTa 3a JaHHBIN MeproJl Ha CEMUHAPCKUX
(IpaKTUYECKUX ) 3aHATUSIX
IIpoMe:KyTOYHBII KOHTPOJIb:
Jlnst 3a4yera:
3a yCTHBIN OTBET Ha 3a4eTe CTyaeHT nonydaet 0-50 Gannos.
CryaeHTsI, TOJIYYUBIITHE B X0/I€ TEKYIIETO U pyOekHOT0 KOHTpOoJIs 56-100 6asiioB aBTOMaTHYECKH
MOJIy4atoT «3a4TeHOY.
PesynbTupyrorias omeHka ckiaasiBaeTcs mo coorBercTBytomeit BPC dopmyne:
(T1+T2)+(P1+P2+3):2
rne
T1 + T2 - xonudecTBO 0AIIOB 32 TEKYIIYIO pa0OTY CTYIACHTOB B CEMECTpE
P1 + P2 - konuuecTBO 6aMI0B 32 2 KOMIBIOTEPHBIX TECTUPOBAHUMN CTY/IEHTOB B CEMECTPE
3 - KONIMWYeCTBO OANJIOB, HAOPAaHHBIX Ha 3aYeTe.
B ToM cnyuae, xorga HaOpaHHblE B ceMecTpe Oaylibl HE MO3BOJSIOT CTYJIEHTY MOIY4YHUTh
yIIOBJIETBOPUTENHHOM OIIEHKH, OH UMEET MPaBo cJaBaTh IK3aMEH B CECCHUIO 1O BeoMOCTH Ne 2 6e3 ydyera
TEKYIIMX OaJJIOB U MOJYyYUTh MakcUMasibHO 70 OaioB.

IIIxana UTOroBOI akageMHUYECKOMH YCneBa€eMOCTH CTYACHTOB 110 JTUCHUIIJVIMHE

Cymma OamioB Hazpanue
71 -100 3a4TEHO
56-70 HE 3aYTEHO

2 B coorsercraun ¢ ITonoxenuem o BPC oreHuBarus o0yyaronuxcst 04HOM (HOpPMBI 10 00pa30BaTENILHEIM TPOrpaMMaM BBICIIETO
o0OpasoBaHus — porpamMam OakanaBpuara u crermanureta B ®I'BOY BO COI'Y (ot 05.03.2018 1., mp.Ne 47)
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IToxa3zarenu u KPHTEPHUHA OLICHUBAHUA KOMIIeTeHIIMil Ha PA3JHUIHBIX 3TAallax UX

(opMupoOBaHUs, ONMUCAHHE KA OLIEHUBAHUSA

YpoBeHb chOPMUPOBAHHOCTH KOMIIETEHIMH

«MuHUMAJIbHBINI
YPOBEHb He J0CTUTHYT»
(MeHee S5 0as10B)

Komnerenmnuu He
c(hOopMHPOBaHEI.

«MuHHUMAJbHBIA
YPOBEHb)»
(56-70 6ansoB)

KoMnerenmuun
c(OpMHPOBaHBI.

«Cpennuii ypoBeHb»
(71-85 b6anioB)

KoMmnerenimu
c(hopMHUpPOBaHEI.

3HaHusI OOMIMPHEIE,

«BbIcOKMIi yPOBEHb»
(86-100 6a/1;10B)

Kommerenmmn
cthopmMupoBaHEIL.

3HaHuA TBEpAbIC,

3HaHUSA OTCYTCTBYIOT, CdopmMupoBaHbI 0a30BbIC | CHCTCMHEIE. apryMeHTHPOBaHHBIE,
YMEHUSI U HABBIKU HE CTPYKTYpBI 3HAaHUH. YMeHus: HocsIT BCECTOPOHHHUE.
c(hOopMHPOBaHEI. YMeHust pparMeHTapHbl | penpOgyKTUBHBIN YMeHus ycreurHo
1 HOCST XapakTep, IPUMEHSIOTCS | IPUMEHSIOTCS K
PEenpOSYKTUBHBII K PELLEHUIO THIIOBBIX PELICHNIO KaK TUIIOBBIX,
XapaxTep. 3aJaHnH. TaK ¥ HeCTaHAAPTHBIX
Hemonctpupyertcs Hdemonctpupyertcs TBOPYECKUX 3aJaHuH.
HU3KUU YPOBEHb JOCTaTOYHBIA YPOBEHb JeMoHcTpupyertcs
CaMOCTOSITETIbHOCTH CaMOCTOSITETILHOCTH BBICOKHUI ypPOBEHB
MPaKTUYECKOTO HABBIKA. | YCTOMYMBOTO CaMOCTOSITETILHOCTH,
MIPAKTUYECKOr0 HaBBIKA. | BBICOKAs aJallTUBHOCTb
IPAaKTUYECKOrO HaBbIKa
Onucanue KpUTEpHeB OLCHUBAHNUS
O0y4aromuics OO0yuaromuiics OO0yuaromuiics OO0yyaromuiics
JEMOHCTPHPYET: JIEeMOHCTPHUPYET: JEeMOHCTPHPYET: JEMOHCTPHPYET:
- CYIIECTBCHHBIC - 3HaHHUA TCOPETUUYCCKOI0 | - 3SHAHUC U TIOHMMAHUEC - FHY6OKI/IC,
HpO6CHI>I B 3HAHUAX Marepuaia; OCHOBHBIX BOIIPOCOB BCECTOPOHHHUEC U
yuebHOro MaTepHaa; - HETIOJIHBIE OTBETHI HA KOHTPOJIMPYEMOTO apryMEHTHUPOBaHHBIE
- IOTYCKAIOTCS OCHOBHBIE BOTIPOCHI, 00beMa MPOrpaMMHOTO 3HaHUsI TPOTPAMMHOTO
MIPUHOUIINAJIBHBIC OHII/I6KI/I B OTBCTC, MaTcepuaa, Marcpuaa,
omnOKY Ipu OTBETE HA HE0CTaTOYHOE - TBEpblC 3HAHUS - IOJTHOE TIOHUMaHHE
OCHOBHBIE BOIIPOCHI [MOHUMAaHUE CYIIHOCTH TEOPETUIECKOTO CYILIHOCTHU H
ounera, OTCYTCTBYET W3JaraeMbIX BOIPOCOB; Marepuara. B3aMMOCBSI3U
3HaHUE U IOHUMaHHe - HEYBEpEHHbBIE U -CII0COOHOCTh paccMaTpuBaeMbIX

OCHOBHBIX HOHSTHH U
KaTeropui;

- HETIOHUMAaHKe
CYLIHOCTHU
JIOTIOJTHATEIEHBIX
BOIPOCOB B paMKax
3aJaHui OMJIeTa;

- OTCYTCTBHE YMEHHS
BBITIOJTHSITH
NPaKTUYECKUE 3aJaHMU,
peayCMOTPEHHbIE
IIporpamMmou
JUCIUTUIAHBL

- OTCYTCTBHE TOTOBHOCTH
(crocobHOCTH) K
JIMCKYCCHHU ¥ HU3KYIO
CTETeHb KOHTAKTHOCTH.

HETOYHBIE OTBETHI HA
JIOTIOJTHUTENIbHBIE
BOTIPOCHI;

- HE/IOCTaTOYHOE
BJIJICHUE JINTEPATYPOH,
PEKOMEHIOBAaHHOM
porpamMmoit
JUCLUIUIMHB;

- ymeHue 6e3 rpyObix
omuOOK pemarb
MPAaKTUYECKUE 3a/IaHHs,
KOTOpBIE CIEyeT
BBITTOJTHUTb.

yCTaHaBIUBATh H
OOBSCHSTH CBSI3b
MIPAKTHKU ¥ TCOPHUH,
BBISIBIISIT
MIPOTHUBOPEYHS,
po0OJIEMBI U TCHICHIIUU
pa3BHUTHS;

- IPaBWIIbHBIE U
KOHKpETHEIE, €3 TpyObIX
oIMOOK, OTBETHI Ha
IIOCTaBJICHHBIE BOTIPOCHI,
- YMCHHE pellaTh
MIPAKTHYECKUE 3a/IaHus,
KOTOpPBIE CIIEyeT
BBITIOJTHUTb;

- BJIaJIEHHE OCHOBHOM
JIUTEpaTypoH,
PEKOMEHTOBAaHHOM
IpOrpamMMmoit
JUCIUILIAHBL;

- HaJlu4ue COOCTBEHHOM
000CHOBAHHOW MMO3HITHH

MIPOIIECCOB U SBJICHUH,
TOYHOE 3HAHUE
OCHOBHBIX MMOHATHI B
pamKax o0CyXIaeMbIX
3aJIaHUM;

- CIIOCOOHOCTh
YCTaHaBIUBATh U
00BICHATH CBS3b
MPAKTUKHU U TEOPHH;

- JIOTHYECKH
I10CJIEIOBATEIILHEIE,
COJICpPIKaTEIIbHBIC,
KOHKPETHBIC U
MCYEPIBIBAIOIINE OTBETHI
Ha BCe 3aJaHus OuiieTa, a
TaK)Ke JOIOIHUTEIbHBIE
BONPOCHI IK3aMEHATOPA;
- YMEHHE pemaTh
MPaKTUYECKUE 3aTaHUS;
- cBOOOTHOE
HCI0JIb30BaHHE B
OTBETax Ha BOIPOCHI
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110 O6cy)KI[aeMI>IM MaTcpuaioB

BOIIPOCAM. PEKOMEHIOBAaHHOU
Bo3MOKHEI OCHOBHOH H
He3HaUYUTEIHLHBIE JIOTIOTHUTEIIHHOM

OTOBOPKHU U HETOYHOCTU | JIUTEPATYPHI.
B PACKPBITUH OTAEIBbHBIX
MOJI0KEHUN BOIIPOCOB
OwieTa, MPUCYTCTBYET
HEYBEPEHHOCTH B

OTBETAax Ha
Onenka Onenka Onenka Onenka
«HEY/10BJIETBOPHUTENb | «yJOBJIETBOPUTEJbHO | «XOPOLIOY» / «OTJIHYHOY /
HO» / He 324YTEHO » / «32aUTEHO» «324YTEHO» «324YTEHO»

BOHpOCbI K 3a4€Ty 0o AMCUMIIJIMHE «DU3UKO-XHUMHYECKAs] OMOJIOTH

=

Ou3NKo-XUMHUYecKas OMOJIOTUs, ONpeiesieHHe, CBSI3b C IPYTMMU HayKaMH, OCHOBHbBIE

TpeOOBaHUSI.

Lespb 1 3a1a4M HU3UKO-XUMHUECKOH OHOIOTHN.

Pazgenbl pusznKo-xuMuueckoit OMOIOTHHU U X 3a/1a4H.

OOw1ast XxapakTepUCTHKa O OUoNoIuMepax.

du3ndecKue CBOWCTBA U CTPYKTYpa OSIIKOB.

OyHKIMH OENKOB.

3anaun Onopusnkm Oenka.

Kondopmanuuu noaunenTuIHoON Lemny.

Ban-nep-BaanbcoBoe, OpHEHTAIIMOHHOE U AUCIIEPCUOHHOE B3aMMO/ICHCTBHE.

0. lenatyparnus 1 peHaTypauus 6eIKoBOH MOJIEKYIIbI.

1. ®usnueckue cBONCTBA U CTPOECHUE HYKJIEUHOBBIX KUCIIOT.

12. 3apaun 6uoU3UKN HYKJIEHHOBBIX KHCIIOT.

13. Ctpyxkrypa u cBoiictBa JJHK.

14. Ctpykrypa u coiictBa PHK.

15. BayrpumosnexyspHble B3auMoeicTBus B 1BoiHON crimpanu JJHK.

16. Penynnukanus JITHK.

17. Metonpl u3yueHus: OUIIOINMEPOB.

18. Knerka ¢ TOUkH 3peHust 0MO(DU3HKH.

19. OcHOBHBIE CTPYKTYPBI U OPTaHEIIIBI KIETKH.

20. buoduznueckre METO/Ibl UCCIIEAOBAHUS U U3YUEHHSI KIIETOK.

21. buonorndyeckue MeMOpaHbl, 00IIast XapaKTEPUCTHKA.

22. Mopenu 6MONIOTHYECKUX MeMOpaH.

23. Buyipl OMOIOTHYeCKHX MeMOpaH.

24. ®yHK1IMU OMOJIOTHYECKUX MEMOpaH.

25. CtpykTypa OMOJIOTHYECKO MeMOpaHsbI (puc.).

26. XuMHUeCcKUi cocTaB MEMOpaHbI (JTUMHIBI, OSJIKH, YTIEBOIbI).

27. ®U3nvecKoe COCTOSIHHE JIUTTH/IOB.

28. ®a30Bble Nepexo/ibl B MeMOpaHax.

29. JIMIOCOMBI.

30. MeToap! BbiIeneHuss U u3ydeHus MemOpad.IIpoHuiaeMocts MeMOpaHbl, BUJbl MPOHULAEMOCTH
(YHUDIOPT, CUMIIOPT, aHTHUIIOPT).

31. TpancnopT BemiecTB uepe3 OMoJOornuecKue MeMOpaHbl (MTAaCCUBHBIN U aKTUBHBIN).

32. [laccHBHBII TPaHCHIOPT, BUABI ITACCHBHOTO TPAHCIIOPTA.

33. YpaBHeHus Uit maccuBHOTO TpaHcnopTa Teopemns, HepHera-ITnanka, duka.

34. AKTUBHBIN TPAHCTIOPT BEIIECTB.

RBooo~NoOTkwWN
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35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45,
46.
47.
48.
49,
50.
51.
52.

53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.
71.
72.
73.

74.
75.
76.
77.
78.
79.

80.

HonHbIe KaHATBI M HACOCHI, THITHl HOHHBIX HACOCOB.
MonexkynsapHbIi MEXaHU3M PabOThI Ca*" nacoca.

MonekynspHblii Mexauusm pa6otsl Na'-K* acoca.

Brustaue nmunuioB 6momemMOpaH Ha MPOHUIIAEMOCTh OMoMeMOpaH.
HoHHasi CeNneKTUBHOCTh OMOMEMOpaH.

Ponas AT®a3 B akTHUBHOM TPAHCTIOPTE HOHOB Uepe3 MeMOpaHbI.
Bupt 6MomoTeHImanos.

Mertoap! u3ydeHus: OMONOTEHIIUAIOB.

[loTreHuman mOKOs, €ro 3aBUCHMOCTb OT paclpeselieHHs HOHOB W IIEpeHOoca HOHOB 4Yepes
OroMeMOpaHy.
Du3NYECKIEe METO/IBI PETUCTPAIIH OMOTIOTEHITHATIOB.

MHUKpPO3JIEKTPOIHBIA METOI.

IToTennman aeicTBHUA, MEXaHN3M €r0 BOSHUKHOBEHHS.

XapakTepHble CBOMCTBA MTOTEHIMAJA ICUCTBUSI.

bruodusuka HepBHOTO UMITYJIbCA.

dusznyeckre METOIbI MCCIEI0BaHU OMOIIOTEHIINANIOB.

OnbITh ¢ puUKcanueil HanpsHKEHUSL.

Pacnpoctpanenue Bo30yxaeHUs BJOJIb HEPBHOT'O U MBIIIIEUHOTO BOJIOKHA.

3HayeHre M OCOOCHHOCTH TCPMOJUMHAMHUYICCKOr0 MCTOJa H3YUCHUS OHOJIOTHYECKUX CHUCTEM U

MIPOTEKAIOIIMX B HUX ITPOLIECCOB.

TepmuHbI ¥ TapaMeTpbl UCHOJIb3YEMbIE B TEPMOIMHAMUKE.

IlepBblii 3aKOH TEPMOJMHAMUKH.

BuosHepreTuka. JHepreTuyeckuii 0amaHc OpraHu3Ma.

Bropoe Hauaio TepMoIuHaMUKH.

Outponws, sHeprus [ nd6ca, HMEKTPOXUMUIECKUH TOTEHITHA.

OpranusMm Kak OTKpbITas TEPMOAMHAMHYECKAs CUCTEMA.

[Ipoaykuust 3HTpONMM U OOMEH PHTPOIIUEHN C OKPYKAIOLIEH CPEON OTKPBITBIX CUCTEM.
Teopema [Ipuroxuna Ji1s1 OTKPBITON CUCTEMBI.

CrannoHapHO€ COCTOSIHUE OMOJIOTUYECKIX CHCTEM.

OcHoBHbBIE 0COOEHHOCTH KUHETUKH OMOJIOTUYECKUX MPOLIECCOB.

OcHOBHbIE OHATUS KUHETUKH OMOJIOTMYECKUX IPOIECCOB.

Tunel peakiuil B OpraHusMe.

CeTka XMMHYECKUX, ONOXUMHUYECKUX U (POTOXUMUUYECKUX PEAKIIUN B OpraHu3MeE.
@DaxTOopBI, ONPEACIAIOINE CKOPOCTh PEAKIIUN.

TemneparypHast 3aBUCUMOCTh XUMHUYeCcKuX peakiuii. Koaddunmnent Bant-T'odda.

IlonsTue OHEPTrUU aKTHBAUN PCAKIHHU. ypaBHeHI/Ie AppeHI/cha " €ro NpUMCHCHHUC IIPU OILICHKEC

SHEPrUM aKTHUBAIMH pEaklnii B OMOJIOrMYEeCKUX CUCTEMaX.

Binsane katann3aTopoB Ha CKOPOCTb XMMHUYECKOM pEaKIUu.

OU3NKO-XUMUYECKUE MEXAHU3MbI (JEPMEHTATUBHOTO KaTallu3a.

Oco6eHHOCTH KHHETUKH (DePMEHTATUBHBIX peaKIuii.

Kunernka npocredmmx pepMeHTaTUBHBIX peakiuil. @epMeHT-CyOCTpaTHbIE KOMITJIEKCHI.

YpaBHenue Muxasnmuca-MeHnteH. [lonsaTre koHcTaHTHl MEXxasnuca-MeHTEH U ero NpUMEHUMOCTD

B OMO(U3UYECKUX HCCIICIOBAHUSX.

[ToHATHE KOHKYPEHTHBIX U HEKOHKYPEHTHBIX HHTUOUTOPOB.
Bnusinue pH cyOcTtpara Ha ckopocTh (pepMEHTATUBHON peakuu
OcHOBHBIE 0COOEHHOCTH KBAaHTOBOW OMO(PHU3UKH.

DHepreTuvecKkre ypoBHU MOJIEKYIL.

DJEeKTPOHHBIE IEPEXO/Ibl MPH MOTJIOIMIEHUH CBEeTa B OMOMOJIEKYIax.

KadecTBeHHBIE W KOJWYECTBEHHBIE IIOKAa3aTeIW TMIOTJIOMICHUS CBETa (CBETOIPOMYyCKaHUE,
CBETOIIOIJIOIIEHUE, ONTUYECKAS TIIIOTHOCTD, CIIEKTPBI MOIJIOIEHUS, CIIEKTPbI JEUCTBUS, CIIEKTPBI

JIFOMUHECTICHITUN ).
JIromunectennus, payopecueHuus u GocGopeceHIIns.
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81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

@®oTOOHONTOrHYECKHE MPOIIECCH U MX THIIBI.

Cranuu GoToOHOIOTHYECKOTO TIpoIIecca.

[lepBuunbIe POTOXMMHUYECKHE PEAKIIUN OEIKOB, JIUMUAOB U HYKJIEHHOBBIX KUCIIOT.
@DOTONPOTEKTOPHI B (HOTOCCHCUOMITU3ATOPHI

[TonsiTHE 00 MHAYIIMPOBAHHOM JIA3EPHOM M3JIYYCHUHU, CBOMCTBA JTA3€PHOTO U3ITyUCHUS.
CriocoObI 1 BapUaHTHI IIPOBEICHHS J1a3epOTEPAIIUH.

MonenupoBanue OMOPU3NISCKUX MTPOLIECCOB

OCHOBHBIE 3TaIbl MOJICITUPOBAHHSI

DuU3NYECKOE MOICIIUPOBAHUE.

buonornveckoe MoienupoBaHue.

TecTsl 1yIs1 pyOesKHBIX aTTeCTAM.

TecToBble 3axanns K 1-i pyOexHoil aTTecTanMM.

1. buodusuka — 310 HayKa O:

- pyngameHTanbHBIX 3aKOHAX (DYHKIIMOHUPOBAHUS JKUBBIX CUCTEM

- 0 IPEeBpAIlCHUAX YHEPTUU B TEPMOAMHAMUUECKUX U30JIUPOBAHHBIX CUCTEMAaX
- O IPEBPAILCHUIX SHEPTHH B 3aMKHYTHIX TEPMOJUHAMUYECKUX CUCTEMAX

2. OquH U3 pasnenoB oomeit Onopu3nKy:

- OKCIIEPUMEHTAJIbHAS 3HJOKPUHOJIOTHS

- pacy€T PHEPreTHUCCKUXOPOUTAICH OPraHMYECKUX MOJICKYJT JKUBBIX CHCTEM
- OnoMeMOpaHOJIOTHS

3. buodusuka KJIeTkn paccMaTpUBacT:

- YYCHHE O CKOPOCTSAX XUMUYICCKUX PEAKITUi

- IyTH YTWIN3ALUU SHEPTUH B OoMeMOpaHax

- 1-oe u 2-oe Hayana TEPMOAMHAMUKH B OMOJIOTUHU

4. Monekynsipaast Ouodusrka u3ydaer

- IPOCTPAHCTBEHHYIO CTPYKTYPY O€IKOB, TUMUAOB, YIIIEBOJOB, HYKICHMHOBBIX KHUCIOT
- CTPYKTYpY U (QYHKIIMH OWOJOTHYECKUX MEMOpPaH

- CTPYKTYPY JIEKTPOHHBIX SHEPIeTUUECKUX YPOBHEH aTOMOB, HOHOB U MOJIEKYJI

- CKOPOCTH ¥ MEXaHU3MBbI IPOTEKAHUS OMOXUMUYECKUX PEAKITUN

5. K undopmarinoHHpIM MOJIEKYJIaM OTHOCSITCS
- Oenku

- JIATIUA]TBI

- HYKJICUHOBBIE KHCIIOTBI

- YTJI€BO/IbI

6. Jlenarypanus Oeirka MOKeT ObITh BbI3BaHA

- HarpeBaHUEM

- n3MeHenneMm pH

- MEXaHUYECKHUM BO3/IEHCTBHEM (YIbTPa3BYK)
- IECTBUEM PA3IUYHBIX XUMHUUECKUX ar€HTOB

7. OubpuIUIpHBIE OETKU — 3TO

- CTPYKTYPHBIE U COKpaTHTENIbHbIE OeNKU
- peryJsATOpHBIC OENKN

- TPAaHCHOPTHBIE OENKU
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- epmeHTaTHBHBIC OEIKH

8. B cocraB /IHK HE BXOIUT a30TUCTOEC OCHOBAHUE
- AneHun

- Tumun

- Ypamun

- uto3un

9. llenarypanus HyKJICUHOBBIX KUCJIOT IPUBOIUT K
- CKpYYHMBAHHUIO IBOMHOM CiMpain

- YIULIOTHEHMIO JBOMHOM CIIMpaIn

- pa3JeIeHuI0 JBOMHON CIIUpaIU

- pa3pyLICHUIO IBOMHON ciMpain

10. K kJieTKe )KHBOTHBIX HE OTHOCHUTCS CIICAYIOIAs OpraHelia
- TM30CcOoMa

- pubocoma

- XJIOpOILIACT

- IEPOCKHCOMaA

11. B cocTtaB 6uonornueckux MeMOpaH BXOIST
- aMUHOKHUCJIOTBI

- Oenku

- JHK u PHK

- hocommmu st

12. Mogens cTpoeHuss MeMOpaHbl Ha3BaHHASA «OyTepOPOAHON MOIETHIO» M «MOJIENIBIO COH/IBUYAY»
ObuIa MPeAIoKEeHA

- Jlx. JJannemm u X.JlaBcoHOM

- 93.0BeTpoHOM

- C.lllectpangom

- A.benconom

13. OcHOBY CTPYKTYpbl OMOJIOTHYECKUX MEMOpaH MpeICTaBIIsAeT
- cJ101 OeNnKoB

- YIJIEBOABI

- IBOMHOM ciioit pocdomumnuaon

- aMUHOKHCJIOTHI

14. J)KuBnle CHCTEMBI — 3TO
- OTKPBITHIC CUCTEMBI

- U30JTUPOBAHHBIE CUCTEMBI
- 3AMKHYTBIE CHCTEMBI

- 3aKPBITHIE CUCTEMBI

15. HapymieHue TpaHcopTa BEIIecTB uepe3 0noMeMOpaHbl IPUBOIUT K
- XaOTHYHOMY IIEPEHOCY BEIIECTB

- BOBHUKHOBEHHUIO PA3JIUYHBIX MATOJIOTUI

- IEPEHOCY KPYITHBIX MOJICKYJT

- IPETIATCTBYET MEPEHOCY BEIECTB

16. [IponuiraeMocTh MEMOPAHBI — 3TO CITIOCOOHOCTH MEMOpaHBI MPOITYCKaTh uepe3 ceds
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- CJIOKHBIC OPraHUYCCKNUEC MOJICKYJIbI

- aTOMBbI, HOHBI 1 MOJICKYJIbI BEIICCTBA
- OpraHN4YCCKUC KUCIOTBI

- UY>KCPOOHBIC BEIICCTBA

17. IlaccuBHBII TPAHCIIOPT — ATO

- IEPEHOC BEIIECTB M3 MECT C OOJIBIINM 3HAUCHUEM AIEKTPOXMMUYECKOTO MOTEHIIMAIA K MECTaM C €ro
HAaMMECHBIINM 3HaYCHUEM

- IEPEHOC BElIECTB ¢ 3aTpaToi s3Heprun ATO

- IEPEHOC OMOJIOTUYECKH CIIOKHBIX MOJICKYIT

- IEPEHOC BEIIECTB MPOTHUB KOHIIEHTPALMOHHOTO I'PaIUEHTa

18. Nonnas nuddysust — 3T0 IepeHoc uepe3 MeMOpany
- 3apsKEHHBIX YaCTHUI]

- HC3ApAKCHHBIX MOJICKYJI

- MOJIEKYJI C IOMOIIBIO OEJIKOB-TIEPEHOCUUKOB

- HOHOB ¢ 3arpatoii sHeprun ATO

19. IlepeHocYHK — 3TO MOJIEKYJIa
- Oenka

- UM

- yrieBoja

- TIMKOTIPOTENHA

20. AKTUBHBIN TPAaHCTIOPT IPOTEKAET

- 10 KOHLEHTPAUOHHOMY T'PaJIUCHTy

- ¢ yJacTueM Oellka IepeHOCYHKa

- IPOTUB KOHIEHTPAI[HOHHOTO I'PaIueHTA C 3aTPATOi YIHEPTrUH aTd
- 10 TPAJMEHTY KOHIIEHTPAILIMH C TOMOIIBIO IEPEHOCYHKA

21. OTKpBITBIE CHCTEMBI

- 0OMEHMBAIOTCS C OKpY Karolllel cpesioil BelecTBOM U SHEepruei

- OOMEHHUBAIOTCS C OKPY KAIOIIEH CpeIol BEIIECTBOM U TETIOTOU

- He OOMEHUBAIOTCS C OKPY’KaIOIIeH Cpesioi HU BEIIeCTBOM, HU SHEpruen

- OOMEHHUBAIOTCS C OKPYIKAIOIIEH CPeoi SHEPTHEH, HO HEMTPOHUIIAEMBI ISl BEIIECTB

22. DHTpOMIHS — 3TO

- Mépa HEeYNOpPs10U€HHOCTH U BEPOSATHOCTH COCTOSIHUSI CUCTEMBI

- CyMMa DHTAJIBIIAN BCEX MPOYKTOB PEaKIINU

- Mepa yNnopsA04eHHOCTH CUCTEMbI

- CyMMa BHYTPEHHEH SHEPTHH CUCTEMBI U TIPOU3BEICHHSI 00bEMa U IaBICHUS

23. OTKpBITas CHCTEMa XapaKTEPU3yeTCs CICTYIOIIMM COCTOSHUEM CHCTEMBI
- TEPMOJIMHAMHUYECKUM PaBHOBECHEM

- HECTAlHOHAPHBIM COCTOSTHUEM

- CTAalMOHAPHBIM COCTOSIHUEM

- TEPMOJIMHAMHUYECKHUM PaBHOBECHEM U CTAIHOHAPHBIM COCTOSTHUEM

24. MemOpaHHBIE TOTEHITNABI BO3HUKAIOT

- BCJIEJICTBHE I'PaJMEeHTa KOHIIEHTPAIlUM HOHOB U IIepeHOCca HOHOB Yepe3 MeMOpaHy
- BCJIEJICTBHE IIEPEHOCA DJIEKTPOHOB OT OJITHUX MOJIEKYIN K JPYTUM

- BCJIEACTBHE NTEPEHOCA MOJIEKYJI OT OHOM KJIETKHU K APYrou

16



- BCJIEJICTBHE IIEPEHOCA HOHOB OT OJHOM KJIETKH K APYrou

25. IloTeHIuan moKos - 3TO

- Pa3HOCTb DJICKTPUUYCCKUX IMOTCHIIMAIOB MKy BHYTPEHHEH M HAPYKHOM IMOBEPXHOCTHIO MEMOPaHbI
KJIETKU B HEBO30YKJICHHOM COCTOSTHUH

- Pa3HOCTbH IMOTSHIIMAIOB MKy IBYMS KICTKAMH

- Pa3HOCTH MOTEHIINAJIOB MEKy BHYTPEHHEH U HAPYKHOU MOBEPXHOCTHEO MEMOPAHBI KJICTKH B MOMEHT
BO30OYKICHHS

- Pa3HOCThH MOTEHIIMAJIOB MKy MOBPEKACHHBIM M HETIOBPEIKICHHBIM YUACTKOM KJIETKH

26. [ToTeHuan NOBPeKACHUS PETHCTPUPYETCS

- Ha KJIETKE B COCTOSIHUM ITOKOSI

- Ha IOBPEXIACHHOU KIIETKE

- Ha KJIETKE B COCTOSIHUM BO30YXI€HUS

- MEX]y MTOBPEXKICHHBIMHU U HETIOBPEKACHHBIMU Y4aCTKaMU KJIETKU

27. K M'HTCHCUBHBIM TEPMOJIUHAMUYCCKUM TTapaMeTpaM CUCTEMBI OTHOCST
- TeMIIeparypa 1 JaBJIeHUE

- TEeMIIepaTypa u SHEPTrHs

- 00bEM M Macca

- TaBJCHUE U 00BEM

28. K skcTeHcHBHBIM TCPMOANHAMHWYCCKUM IapaMETpaM CUCTCMbI OTHOCAT
- 00bEM H YHCIIO MOJICH B CHCTEME

- TeMIIeparypa 1 JaBJIeHUE

- 00beM U JaBlIeHHE

- 00BeM U TeMIieparypa

29. K OMMOJICKYJISIPHBIM PEaKIUsIM OTHOCSTCS PEAKIUU B KOTOPBIX YYacTBYIOT
- OMOJIOTHYECKHE MOJIEKYJIBI

- ZIB€ MOJIEKYJIBI

- TPU MOJIEKYJIbI

- 0JTHa MOJIEKyIa

30. ®epMeHTAaTUBHBIE PEAKLIUU — ATO

- HUKIIMYECKUE PEaKIHH

- apaJuIeNIbHO NMPOTEKAIOIINE PEeaKIIuU
- TIOCJIEIOBATENbHBIE PEAKIINU

- LIEMHBIE peaKINH

TecToBblIe 3a1aHNA KO 2-if py0esKHOW aTTecTAlMU.

1. O6paTuMbIMH Ha3bIBAIOTCSA TEPMOAMHAMHYECKHUE MTPOLIECCHI, IPU KOTOPBIX BO3BPAILIEHUE CUCTEMBI B
NepBOHAYAILHOE COCTOSIHUE HE TpeOyeT 3aTpar

- SJHEpruu

- BEIIECTBA

- TEMIIEpaTypbl

- 1aBJICHUS

2. TepmoguHaMuKa H3ydaeT:
- MEXaHU3Mbl PaCXOJ0BAaHUS SHEPTUH B )KUBOU KJIETKE
- IPEBPALLEHUS DHEPIUH B MAKPOCUCTEMAX
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- IPEBpAILEHUS SHEPTHH HA MOJIEKYJIIPHOM, CYOMOJIEKYJISIPHOM YPOBHSIX

3. Bropoe Hayano TepMOAMHAMUKH YCTAHABIHUBAET CBS3b:

- MEX/]ly BEPOSATHOCTBIO COOBITHS U YUCIIOM MUKPOCOCTOSIHUN

- MEKJ1y BBLICIICHUEM SHEPTUH TEPMOJMHAMUYECKON CUCTEMOM U COCTOSTHUEM OKPY’KAIOILEH Cpeibl
- MEXAY IEPBUYHBIM U BTOPUYHBIM TEIUIOM OpPraHHU3Ma

4. [Ipsimas kanopuMeTpus ObuIa MPUMEHEHa DTYOTEepOM JJIS:

- BBISIBJICHUS CBSI3U M)XKy TIEPBBIM M BTOPBIM Ha4ajIOM TEPMOAMHAMHUKYU MPUMEHUTEIIBHO K OMOJIOTHH
- OLIEHKU BTOPUYHOIO TEIIa, BBIIEISIEMOr0 )KUBbIMUA OpraHU3MaMu

- MIOJTBEPKACHUS IPUMEHUMOCTH IEPBOI0 Hayaia TEPMOAUHAMUKH K )KHUBBIM CUCTEMaM

5. B kayecTBe HEOOPATUMOIO TEPMOJIUHAMUYECKOTO MPOIECCa MOXKHO HA3BaTh:

- HEBO3MOYKHOCTb TIOCTPOCHHSI BEYHOT'O IBUTATEIIS,

- muddy3us MosieKyn raza u3 00JacT pa3psHKeHHs B 00J1aCTh 00Jiee BEICOKOTO JaBJICHHUS,
- TPAHCIIOPT MOHOB IO AJICKTPHUUECKOMY TPATHCHTY

6. CKOpOCTbh XUMHUYECKON PEaKIIUU 3aBUCUT OT
- KOHLICHTPAI[MX PEAarupyronX BEIIECTB

- TEeMIIepaTypbl

-pH

- KaTaJM3aToOpOB U HHTHOUTOPOB

7. KaranuzaTtop

- YBEJIMYMBACT CKOPOCTh PEaKIIUU

- YMEHBIIIAET CKOPOCTh PEAKIHH

- aKTHBUPYET XUMHUYECKYIO PEAKITUIO
- OJIOKUpPYET MPOTCKAHHE PEAKIIUU

8. 3aBucuUMOCTb akTUBHOCTHU (pepMeHTa oT pH omnpenensercs

- BeJTmuYuHaMu pH MOHM3HPYEMBIX IPYIIIT aKTUBHOTO IIEHTpa (hepMeHTa, y4aCTBYIOIIUX B CBSI3bIBAHUU
cyocTpara

- BertmuuHaMu pH QyHKIMOHATBHBIX TPYIIIT MOJIEKYIBI CyOCTpaTa, Y4acTBYIOIINX B CBS3bIBAHUN
cybctpara ¢ pepmMeHTOM

- BertmuuHaMu pH QyHKIMOHATBHBIX TPYIIT MOJIEKYJTBl (pepMEHTA, OTBETCTBEHHBIX 32 KaTaTUTUICCKUN
aKT

- BetmuuHaMu pH apyrux rpymnmn ¢pepMeHTa, COCTOSHUE HOHU3AIUN KOTOPBIX MOXKET OIPEIEIUTh
crienn(pUIecKy aKTUBHYIO KOH(POPMALIUIO MOJIEKYJIbI (pepMeHTa

9. IloBbIlIEHHE TEMIIEPATYPHI MOBBIIIAET CKOPOCTh PEAKIIMH 32 CUET:
- yBeIMUYEHUsI OpPOYHOBCKOTO JIBUYKEHUS pEarpyrOIIUX MOJIEKYJ

- IOBBILLIEHUE TEMIIEPATYPhl YCKOPSAET PEAKIIMIO 34 CUET

- YBEJIMUEHUS J0JIH aKTUBHBIX MOJIEKYJ

10. [MopsimoK peakuu OnpeaeseTCs:

- YKa3aHHMEM Ha CBSI3b MEXAY KOJIMYECTBOM YaCTHUII, yYACTBYIOIIUX B JIEMEHTAPHOM AKTE€ PEAKIUU U
CKOPOCTBIO TTOCJIEAHEN;

- YKa3aHHMEM Ha CBSI3b MEXAY KOHIIEHTPALMEl peareHTOB U CKOPOCTBIO PEAKIIHH;

- YKa3aHHMEM Ha CBSI3b MEXIY CKOPOCTHIO PEaKIMH U YIOPSI0UEHHOCTHIO CTPYKTYPhI PEareHTOB.

11. YckopeHnue peakiuii , KaTaau3upyeMbIx GepMeHTaMu 00yCIOBIIECHO:
- CHIDKEHHEM SHEPreTUIeCKOoro Oapbepa peakiuu;
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- IOBBIICHUECM SHCPIvMU aKTUBALIUK PCAKIIHUU,
- CHU’)KCHUEM BA3KOCTH peaKHHOHHOﬁ Cp€abl

12. KonkypeHTHOE€ HHTHOMPOBaHNE (EPMEHTOB COITPOBOKIACTCS:

- CHUKEHHEM KOHCTaHThl Muxasnnca-MeHTEeH U yBEITMYEHUEM MaKCUMaIbHO BO3MOXHOM CKOPOCTH
peaKkIuu;

- YBEJIMYEHUEM KOHCTaHThl Muxasnuca-MeHTeH 0e3 n3MeHEeHUs MAaKCUMaIbHO BO3MOXKHOU CKOPOCTH
peaKkIuu;

- YBEJIMYEHUEM KOHCTaHTbl Muxasnuca-MeHTEH U CHU)KEHUEM MaKCUMaJIbHO BO3MOXKHOM CKOPOCTH
peakuuu

13. KBanToBas 6nodusrka u3ydaer

- BJICKTPOHHYIO CTPYKTYPY OMOJIOTHYECKH BaKHBIX MOJIEKYII
- XUMHYECKOE CTPOCHUE OMOMOJICKYJT

- (huznonornyeckue CBOUCTBa OMOMOJICKYIT

- MEXaHU3M CHHTE3a OMOMOJICKYIT

14. CrnektpoM (HOTOOHOTOTHYECKOTO JEHCTBUS Ha3bIBAIOT

- 3aBUCUMOCTh (hoTOOHOIOrnIeckoro 3¢(deKTa OT UTMHBI BOJIHBI ICHCTBYIOIIETO CBETA

- 3aBHCUMOCTH OIITHYECKOM TUIOTHOCTH BEIIECTBA OT JITMHBI BOJIHBI CBETA, MA/IAI0NIET0 HA 00BEKT
- MOJISIPHBIA KOA()(PHUIIMEHT TOTJIOICHUS

- MOJICKYJISIPHBIA KO MUIIUESHT MOTIOMICHHUS

15. CBeveHre MHOTUX >KUBBIX OPTraHU3MOB CIIOCOOHBIX UCITYCKATh JOBOJIBHO CHIIBHBII CBET B PE3yJIbTaTe
OTIpe/ICTICHHBIX OMOXUMUYECKUX PEAKIIUNA HAa3bIBAIOT

- oTOoTIOMHUHECTICHITUEH

- OMOIIOMUHHUCLIEHIINEH

- XeMUJIFOMUHHUCIICHITHEN

- TEPMOJIFOMUHUCLECHIIUEN

16. MoHOXpOMaTHYECKHUH CBET MOTYYalOT MyTEM:

- Pa3JI0’KEHUS CBETOBOI'O MIOTOKA ¢ TOMOIIBIO AU(DPAKIIMOHHON PEIETKN
- Tu(paKuy TOTOKA 3JIEKTPOHOB Yepe3 AUCTIEPTUPYIOILYIO IPU3MY

- TU(pakLny OTOKA CBETa yepe3 MHTep(epeHIMOHHBINH CBETOUIBTP

- TUCIEPCUU AIIEKTPONPOBOHOCTH B JUPPAKIIMOHHON periéTke

17. Jloxa3aTenbCcTBOM B IOJIB3Y 00JierdeHHOM Muddy3un caxapoB B KIETKH CIYXKUT:
- KUHETHUKa, ONMChIBaeMasi ypaBHeHHeM Muxasnuca-MeHTeH

- TPAaHCIIOPT CaXapoB MPOTUB OCMOTHYECKOTO TPaIUEHTA

- KUHETHKA caxapoB IMPOTUB KOHLEHTPAIIMOHHOTIO TI'pajHeHTa

- TPAHCHIOPT CaXapoB MO0 OCMOTUYECKOMY TPA/IUCHTY

18. B CTEKITHHOM MUKPOAJIEKTPOJIE MCIOJIb3YIOT:
- HACBILIEHHBIN pacTBOP XJIOPUCTOTO KaJIUs

- HaCBIHIGHHBIfI PacTBOP XJIOPUCTOr'0 KAJIbIIHA

- (pusmonornyeckuii pacTBOP XJIOPUCTOTO HATPHUS
- TUIIEPTOHUYECKUI PACTBOP XJIOPHUAA HATPUS

19. CriexTp JTIOMHHECIICHITUHN BEIIECTBA :

- COBIAIAET CO CIIEKTPOM IOTJIONIEHUS BEIIECTBA

- HaXOJUTCS B 00Jiee KOPOTKOBOJIHOBOM 00JIACTH, Y€M CHEKTP MOTIIOMICHHS
- pacmionaraercs B 6oee JIMHHOBOJIHOBOW 00JacTH
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- HC UMCCT HUYCTO O6IJ_I€FO CO CIICKTPOM IMOJIOIICHU A

20. 3akon JlamOepra-bepa ycTaHaBIUBaeT CBSI3b MEXKY :

- BeJIMYMHON ONTHYECKOM IUIOTHOCTH U MHTCHCUBHOCTBIO TTOTJIOIICHHS CBETa
- HHTE€HCHUBHOCTBIO IIOTVIOIICHUS U TOJIIIWHON MOIJIOIIAIOIIEH CUCTEMEI

- HHTEHCHBHOCTBIO MAIAIOIIEr0 U MPOIIE/IIEro CBETa

- MHTCHCHUBHOCTBIO CBETOIIPOINMYCKAaHHUA U MHTCHCHUBHOCTBIO CBCTOIIOTJIOIICHM A

21. OgHuM U3 yCIOBUN MUTPAIIUH SHEPTHHU SBISETCS:

- KHHETUYECKOE COy/IapeHHe JOHOPA SHEPTUHU C aKLIEITOPOM

- pacCTOsIHUE MEXY TOHOPOM U aKLENTOpoM, He npesbluatoniee paguyc Gépcrepa
- CIOCOOHOCTh aKLENTOpa SHEPTUU K JIIOMUHECLIEHIIUH

- BSI3KOCTh CpEAbl , HE IPEBbIIIAOIIAs 3HaUeHUs ocTosiHHOM [lnanka

22. K hoToOHONIOTHYECKUM SBICHUSAM HE OTHOCHUTCS:

- yabTpaduoneToBas s3puTeMa KOxXH

- 3peHne

- (horonHaKTHBAIMS OEIIKOBON MOJICKYJIBI YIbTPA(QHOIECTOBBIM CBETOM
- (hoTonepuouzM

23. KBaHTOBBIH BBIXOJI JIIOMUHECIIEHIIUN €CTh:

- OTHOIIICHUE KOJIMYECTBA BHICBEYCHHBIX KBAHTOB CBETA K KOJUYECTBY MOJICKYJI, MOTJIOTHUBIINX KBAHTHI
cBeTa

- OTHOIIIEHHE YKCJIa KBAHTOB JTIOMHHECLIEHIIMN K BEIUYMHE OIITUYECKOM IIJIOTHOCTH

- OTHOIIICHUE KBAHTOB JIFOMUHECIICHITMH K YHCITY aKIIEIITOPOB SHEPTUU KBAHTA

- OTHOIIIEHUE YKciia POTOXMMUYESCKH MTPOPEAruPOBABIIMX MOJIEKYI K YHCIY TOTJIOIIEHHBIX KBAHTOB

24. Tlonspu3anys NOCTOSHHOTO TOKA 0O3HAYACT:

- YBEJIMUEHUE 3JIEKTPOIIPOBOJHOCTH )KUBOW TKAaHU
- penaKcaluio BHYTPUKIETOUHBIX CTPYKTYpP

- CHUKEHHE 3JIEKTPOIIPOBOAHOCTH

- YBEJIMYEHUE OMUYECKOT0 COIIPOTUBIIEHUS TKaHU

25. Ontuueckas wiotHocth (D= 1g o/ ) He 3aBucuTt 0OT:
- KOHIICHTPAIlUU TOTJIOMIAOIETO BEIIeCTBA

- CBETOMOTJIONIAIOIINX CBOWCTB BEIIECTBA

- HIHTEHCUBHOCTH TAAFOIIETO U TPOIIC/IIIETO CBETa

26. ®OTOIIOMUHHUCIICHINEH HA3bIBAIOT JTFOMUHECIICHIINIO, BOSHUKAIOIIYIO O] IEHCTBHEM
- JIIEKTPOHOB

- HOHOB

- (hoTOHOB

- IPOTOHOB

27. ®OTONPOTEKTOPHI

- MOHWKAIOT YyBCTBUTEIBHOCTH OMOJIOTMUECKON crcTeMbl K Y D-cBeTy
- 3aIIMIIAIOT OPTaHU3M OT JCHCTBHS CBETA

- MIOBBIIIAIOT YYBCTBUTEIBHOCTh Oprann3Ma k Y d-cery

- TOBBIIAIOT YYBCTBUTEIHHOCTh OPraHN3Ma K BUJAUMOMY CBETY

28. Cunte3 AT® ocymiecTBiseTcs B :
- BHYTpeHHEH MeMOpaHe MUTOXOHIPUIA;
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- Hapy’>KHOI MeMOpaHe MHTOXOHJIPUIA;
- ME&KMEMOpPaHHOM MPOCTPAHCTBE U MAaTPUKCE MUTOXOHIPUIA

29. ®epMeHTBI JbIXaTeIbHOM 1IEM MUTOXOHAPUN PacoiaraloTCs B MOPSIKE:
- CHIKEHHE KOHIIEHTPAIIMOHHOTO IPATUEHTA JbIXaTeIbHBIX (DEPMEHTOB;

- pOCTa OKUCIIMTEIIbHO-BOCCTAHOBUTEIHLHOTO TOTCHIINAIIA;

- YMEHBILICHUSI BEJIMUYUHBI PEIOKC-TIOTEHIIAAa

30. Ycnosus cuare3a AT® B METOXOHIPHUSX:

- baprepHOCTD (HHU3Kas MPOHUIIAEMOCTD) BHYTPEHHEH MEMOpaHbl MUTOXOHIPHUH JIJIsl TPOTOHOB;
- XOpoIIast MPOHUIIAEMOCTh HAPYKHON MeMOpaHbI 1J1s1 OCIIKOB U HYKJICMHOBBIX KHCJIOT

- HAJIM4YKe B MEMOpaHaX MUTOXOHIAPUI COOCTBEHHBIX HYKJICHHOBBIX KHUCIIOT

9. Y4yeOHO-MeTOAMYecKOe M HHGOPMALMOHHOE 0O0ecriedeH e TUCIUILIUHBI (MOYJIf)
Jlureparypa
a) OCHOBHAsI JIUTeparypa:
1. AnGeprc b., bpeii /1., u np. Monexynsipuast Ononorus kinetkua. M.: Mup, 1993. B 3.
2. ApuakoBa A.U. YueOHuk OMOXUMHUU U MOJEKysipHOU Ouosioruu. M.: PAMH, 1999.
3. bepesos T.T., Koposkun b.®. buonornueckast xumus. M.: Menumuna, 1990.
4. 3unrOym I1. MonekynsipHas u kieTouHas 6uosiorus. - M.: Mup, 1982. T. 1-3.
5. CrenmanoBa BM. MonekymnsapHas 6uonorus. CTpykTypa u gyHkuuu 6enxoB. M.: Beicmas
mkoJja, 1996.
6. ®amnep .M. MonekynsipHas Ouosorust kietku. 2004.
7. @amnep A.M., unnc J., bunowm /1., Monekynspuas 6uonorus kietku, 2006.
8. Kaumazos I'.C. JIpoxoku OponiibHBIX pou3BoaACTB. [IpakTrueckoe pykoBocTBo. CIIO.:
UznarensctBo «JIAHB», 2012.
9. IlpakTUKyM 10 MUKPOOHOIOTHU: YUeOHOe MOcoOre ISl CTYIEHTOB BBICIIMX YYEOHBIX
3aBenenuit / A.M. Herpycos, M.A. Eroposa, J.M. 3axapuyk u np.; [Tox pea. A.W.
Herpycoa. — M.: U3naTenbckuil uentp «Akagemus», 2005.
10. buotexHonorus: Teopus u npakTuka: YuedHoe nocobdue ans By3os / H.B.

3arockuna c coant.; [Tog pen. H.B. 3arockunoi, JI.B. Hazapenko. — M.: U3a. Onuke, 2009.

0) 10NOJIHUTENbHASA JINTEpPaTypa
1. Bunorpanos B.B. Hexodepmentnas Buramunosnorus, I'poano, 2001.
2. luxcon M., Y3606 O. @epmenTsl. - M., 1982.
3. Moposkuna T.C., Moiiceénok A.I'. Buramunsl.- MH., 2000.

4. Hedénora. JI.MI. AMUHOKHCIOTEI U UX HPOM3BOJHBIE B OMOJOTMM U MeAMLMHE. I'pojaHo,

2001.

5. Pyoun A.b. buo¢uszuka: B 2 T. M., KHmxublil tom «YHuUBepcute», 2000.

6. CmupnoBa M.U. Butamunsl. M.:, 1974.

7. Cnupuue B.b. Ckonbko BUTaMHHOB yenoBeky Hazo. M., - 2000.

8. ®epmt J. CTpyKTypa 1 MEXaHU3M JeicTBUs pepmerToB. M., Mup, 1980
B) MHTEPHET-Pecypcehl

ObecniedeH JOCTYI K COBPEMEHHBIM MPo¢decCHOHATBHBIM 0a3aM JTaHHbBIX, HH()OPMAITMOHHBIM

CIPAaBOYHBIM U MTOMCKOBBIM cucteMaMm (6ubmmnotreka COI'Y):
- oubamoteke e-library,

- JJIeKTpOHHOU 6ubnmoteke auccepranuii PI'B,

- YHUBEpCUTETCKOI OnbmuoTeke online.
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CocTaB JMIEH3HOHHOTO ¥ cBOOOHO PACIPOCTPAHSIEMOI0 MIPOrPaMMHOI0 odecrevYeHust

Ne HaumeHnoBanue Ne norosopa(inuensus)

n/n

1. | Windows 10 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

2. | Windows 10 Pro for Workstations Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

3. | Windows 8.1 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

4. | Windows 8.1 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

5. | Windows 8 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

6. | Windows 8 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

7. | Windows 7 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

8. | Windows 7 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

9. Office Standard 2016 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

10. | Office Standard 2013 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

11. | Office Standard 2010 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

12. | Cucrema tectuposanus Sunrav WEB Class Ne468 ot 03.12.2013 UII Cynrarynus P.T.(6eccpodHo)

13. | Cucrema kommbroTepHOit Bepctku MikTex JIuuensust FSF/Debian (CBoGoaHOe mporpaMMHoe obecrieueHue)

OeccpouHo

14. | AnTHBHpYCHOE POrpaMMHOE obecreyeHHe Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo 14.03.2019r
Kasperksy Total Security

15. | Cucrema ynpasnenus 6a3amu ganasix MySQL CBobonHOE mporpaMMHOe obecriedeHne(0eccpouHo)
FireBird

16. | WnrerpupoBanHas cpena paspaborku Eclipse CgoboHOE porpamMmuoe obecrieueHue(6eccpoyno)

17. | IIporpammMHOe obecriedeHne ISl PeAaKTHPOBAHUS CgoboHOE porpamMmHoe obecrieueHue(6eccpoyno)
xumudeckux Gopmya Isis Draw

18. | Cucrema moMCKa TEKCTOBBIX 3aMMCTBOBAHMIH No795 o1 26.12.2018 (meiictButened no 30.12.2019r) ¢ 3A0
«AnTHmaruat.BY3» «AwnTtu-Ilnarnar»

19. | Oducnas cucrema Libre Office JIuuensust GNU/GPL cBoGoiHOE IporpaMMHOe 00eciedeHne

(6eccpouno)
20. | TIporpamma st 9BM «baHk BOIIPOCOB AJIst Pazpaborka COI'Y CBuAETenbCTBO O TOCYAapCTBEHHOM

KOHTPOJISL 3HaHUI»

peructpanun nmporpammsl st O9BM Ne2015611829 ot

06.02.2015(6eccpouno)

10. MaTepuabHO-TeXHUYECKOE o0ecnevyeHue TUCHUILINHBI (MOTYJI51)
Yueonass ayautopusi Ne 405 1asi npoBeJdeHUs] JEKUHOHHBIX 3aHATHI, TPYNNOBBIX H
UHIUBHAYAJIbHBIX KOHCYJbTALMH, TEKYyWIero KOHTPOJSI M NPOMEKYTOYHOH aTTecTanuu, a
TaKiKe CAMOCTOSITeIbHOM PadoThl 00yYaIOIINXCS.
ObopynoBaHue: MpenoiaBaTeabCKUIl CTOJ, CTYJ, CTOJIBI OOYy4YaIOLIMXCs, CTYJbs, Kadenpa, KiaccHas
J0CKa, MyJbTHMEIMIHBIA KOMITIEKC (TIPOEKTOp, SKpaH), HOYTOYK, KOJIOHKH, 3JIEKTpOHHAs Kadeapa ¢
MHUKPO(OHOM.
ITporpammuoe obecrieuenue: 1.Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA)
ot 04.2016r; 2.Windows 10 Pro for Workstations Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r; 3.Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r;
4. Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r; 5. Office
Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r; 6. Office Standard 2013Ne
4100072800 Microsoft Products (MPSA) ot 04.2016r; 7. Office Standard 2010 Ne 4100072800
Microsoft Products (MPSA) ot 04.2016r; 8.Cuctema TectupoBanusi Sunrav WEB ClassNe468 ot
03.12.2013 WUIT Cyurarynur P.T.(6eccpouno); 9. AHTHBHpYCHOE MpOrpaMMHOE OOeCIeueHuUe
Kasperksy Total Security Nel7E0-180222-130819-587-185 ot 26.02. 2018 no 14.03.2019r; 10.
Cuctema ynpasnenus 6a3amu nanHeix MySQL FireBird CBoGonnHoe mporpammHoe oOecrieueHHe
(6eccpouno); 11. Cucrema mOMCKAa TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUIaruat. BY3» Ne795 ot
26.12.2018 (meiictBurenen no 30.12.2019r) ¢ 3AO0 «Antu-IInaruar»; 12. Koncynsrant mitoc 430-
2017/614 o111.01.2017 OOO "®act-Undopm"; 13.T'apant 01.2019-12.2019, nemoHCcTpallMOHHBIE U
y4eOHO-HarsAHbIe TOCOOUs (BUICOTIPE3ECHTALIUA ).
Poccuiickas ®enepanus 362025, Pecnybnmuka CesepHast Oceruss — Ananus, T. Bnanukaskas,
Baryrtuna, 1. 44-46, yue6nsiii kopryc Ne 7 (YK Ne 7).
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Yueonas ayautopusi Ne 101 - JlaGopaTopusi nuineBOi MHUKPOOMOJOTHH M OMOTEXHOJIOTHH
oTpaciid Ui TNpoBedeHMs] Ja0OpPATOPHBIX 3aHATHH, TPYNNOBbIX W HWHIAMBUAYAJIbHBIX
KOHCYJbTALUMH, TeKYyllero KOHTPOJsi W  TIPOMEXKYTOYHOH aTTecTAlUM, a  TaKikKe
CaMOCTOSITEJILHOM Pa00ThI 00y4aI0IIUXCH.

OOGopynoBaHue: MPEnoJaBaTeIbCKUN CTOJ, CTYJ, CTOJBI JJsi OOYyYaroluXcsi, CTYJbs, KJacCHas
JIOCKa, MYJBTUMEAUHHBIA KOMIUIEKC (TIpoeKTop, 3KpaH), kosoHkH, I[IK mnpemomaBatemns, IIK
oOyuatomuxcsi, crepwmsarop naposoit 'K 1-1., akBaguctwmisitop J19-10 ODMO; BanHa MoedyHas
BCM., Becst AgD EK-410 maGoparopHsie ¢ moBepkoi., Beckl AgD HR -60 anamutudeckue c
noBepkoii., Becbl AgD SK-10 k mopuuonHble ¢ ToBepkoi., kamepa mudposas TC-10 .00 B
komruiekTe ¢ amantepamu it MCII — 1 u Mukmen — 6., MUKpOCKON MEIMIIMHCKUA Mukmen-5.,
MUKPOCKOII MEAULMUHCKUA Mukmen-6 Bap. 7., MHKPOCKOIl CTEPEOCKOINYECKUI MaHKPEOTUUYECKUI
MCII-1 Bap.2., mukpockon 1udposoit Levenhuk DTX 500 LCD., neusr mydensnas CHOJI 3/11(3 n,
1150C)., nuwmra razoBas Hansa., mumra ra3osas Beko FG., mpu6op BakyymHoro ¢punbrpoBanus [IBD
— 47/3b., pH-metp HANNA HI 2210-02 ¢ rocmoBepkoit Potop 6M 01 *50mi1., cOKOOXJIaauTENb
JOLLY., crepunmuzarop BK- 75-01 mapoBoii Ne 2., cron paszapenounsiid., Tepmocrar TC 1/80 CITY
(Poccust) Ne 4., xomomwnpHuK  Muuck  1800-32., xonomunsHuk mikad buproca 460KNe 2.
neatpudyra CM-6MT porop. 6M 02 24*12., mkad cymmasnbrii [IC — 80-01 CITY (200C) Ne 2.,
mkag xonoaunbhbiil «[Ipembepy» LIIBYII1 TVY1.,4.

[Iporpammuoe obecnieuenue: IBC «YHuBepcurerckas Oudimoreka Online» OO0 «Hekc-Menuay;
OBbC «Opaiit»; snexTponHas 6ubnuoreka auccepranuu u apropedeparos PI'b (3b]] PI'b); cucrema
tectupoBanusi Sunrav WEB Class; cucrema komnbrotrepHoit Bepctku MikTex nmunensus FSF/Debian
(cBoOOHOE TIpOrpamMmMHOe obecrieueHre) (0eccpoyHo); HHTErPUpPOBaHHAs cpena pa3padboTku Eclipse,
JeMOHCTPAIMOHHBIE U y4eOHO-HATJISITHBIE TOCOOuSI.

Poccuiickas ®enepanus 362025, Pecnybnuka CeBepnasi Ocetus — Ananus, T. BrnanukaBkas,
Baryruna, 1. 44-46, yue6nsiii kopiiyc Ne 14 (YK Ne 14).

KomnbioTepHblii Kj1ace npenogaBaTelIbCKHil CTOJ, MPenoJaBaTeIbCKUi CTYI, CTOJIbI 00yJaroIuxcs,
CTyJbsl, KJacCHasi JOCKa, MYJIbTUMEIUWHBIM KOMIUIEKC (MpPOEKTOp, OJKpaH), kojoHku, [IK
npenogasatens, [IK oOywarommxcs, mporpaMMHOe oOecreueHue: CHUCTeMa TEeCTUPOBaHUSA Sunrav
WEB Class Ne468 ot 03.12.2013 r. UIT Cynrarymun P.T. (6eccpouno); smekrpoHHas 6ubimoreka
muccepranuu u apropedeparos PI'B(OB/] PI'b); ObC «YHuBepcuterckas 6udnuoreka Online»; 3bC
«Hayunas snexktponHas Oubnuoreka elLibrary.ru»; YHuBepcanbHas 6a3 naHHbeix East View; OBC
«KoncynbranT crynenta»; 9bC «fOpaiity; -cucrema nposezienus BeduHapoB Cisco Webex; cucrema
kommbioTepHOU BepcTku MikTex, JIunensus FSF/Debian (cBoGomHOe mporpamMmmMHoe oOecrieueHue -
OeccpouHo); UHTErpUpOBaHHas cpena papadbotku Eclipse.

Poccuiickas ®@enepanus 362025, Pecrmyonmka

Cesepnas Ocerust — Ananus, T. Bnagukaskas, Barytuna, 1. 44-46, yuebnsiit kopiyc Ne 7 (VK Ne 7)
bubauorexa, ToM umncie YHTAJABHBIN 3am: crtoybl, cTyhbsa, [IK oOydarommxcs. IIporpammnoe
obecnieyenue: cucrema tectupoBanus Sunrav WEB Class Ne468 ot 03.12.2013 r. UIT Cynrarynux
P.T. (6eccpouno); snexrpoHHas 6mbnmoteka nucceptaruu u apropedeparos PI'(ObJ] PI'b); ObC
«YHuBepcuterckas Oubnuorexka Online»; OBbC «HayuHnast snekrpoHHas Oubnuoreka eLibrary.ruy;
VYHuuBepcanpHas 0a3 nanubix East View; OBC «KoncynbranT crynenta»; OBbC «lOpaiiT»; -cucrema
npoBeneHuss BeOuHapoB Cisco Webex; cucrema kommbioTepHoi Bepctku MikTex, Jlunensus
FSF/Debian (cBoOomgHO€ mporpaMMHOe oOecredeHre - OecCpouHO); WHTErpUpOBaHHAs cpefa
paszpabotku Eclipse.

Poccuiickas ®enepanus 362025, Pecnyonuka CesepHasi Ocerusi — Ananus, Leperenu/Baryruna,
16/19 yuebnslit Kopiryc Ne 6

(YK Ne 6)
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11. JIucT 00HOBIEeHHSI/aKTyaAIN3AIUN

1. ITporpaMma akTyanu3upoBaHa.

BHeceHHble U3MEHEHUs] paCCMOTPEHBI U YTBEPKIECHbI HA 3aceaHuu Kadeapbl TOBApOBEICHUS U
TEXHOJIOTUH MPOAYKTOB NMUTAHUA OT «27» ntonst 2018 r., nporokon Ne 9;

OnoOpenbl Ha 3acelaHuM coBeTa (aKyabTeTa XMMHUU, OMOJIOTUU U OMOTEXHOJIOIMH OT «29» UIOHS
2018 r., mpotoxosa Ne 11.

2. IIporpaMmMa akTyaJIu3MpOBaHa.
BHeceHHble M3MEHEHUS! pAaCCMOTPEHBI U YTBEP)KJCHBI HA 3aceJaHuu Kadeapsl TOBApPOBEACHUS U
TEXHOJIOTUH MPOJYKTOB MUTaHU OT «25» utons 2019 r., nporoxonaNe 10/18-19;

OnoOpeHbl Ha 3acelaHuy coBeTa (aKyJIbTeTa XUMHH, OMOIOTUU U OMOTeXHOJOTHH OT «01» uros
2019 r., mporoxoin Ne 12/18-109.

3. IIporpamma akTyaau3upoBaHa.
BHeceHHbIC U3MEHEHHsSI PACCMOTPEHBI U YTBEPIKICHBI Ha 3aceJaHuu Kadeapbl TOBAPOBEICHUS U
TEXHOJIOTUH MPOIYKTOB MUTaHU OT «25» uroHs 2020 r., mpotokoi Ne9/19-20;

OnoOpeHbl Ha 3aceaHnu coBeTa (pakyynbTeTa XMMUHU, OMOJIOTUU U OMOTeXHOJOTHH OT «30%» HIOHS
2020 r., mpotoxoi Ne 10/19-20.
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