[[ognucado v ymnBepwgedo 8 CH[ 30 .06 . 2022 16:57:21H[ =sagayu 2724079

MuHHCTEpCTBO HAyKH U BhIcIIero oOpa3oBanus Poccuiickoit denepanun
®denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEkKACHUE
BBICIIIETO 00pa30BaHUs
«Ypanbckuii penepanbHblil yHUBEpcUTeT UMeHH repBoro [Ipesunenta Poccuu b.H. Enbrinnay

YTBEPXIAIO
JlnpexTop 1o o0pa3zoBaTeIbHON
JESTSILHOCTH

C.T. Kusases

« »

PABOYAS ITIPOI'PAMMA MOIYJIA

Kon mopyas Moayab

1156000 OcHOBBI OMO(GU3NKN ¥ OPTaHUYECKOW XUMUHU

Exatepun0ypr



ITepeuyenn cBeenuii 0 padoyeii nporpaMmme MoayJist

YueTHLIE JaHHBIE

1. ®usuka

Oépa3oBaTe/bHasi MPorpaMma

Koa OI1

1. 03.03.02/33.01

HanpasJjieHue noaroroBKu
1. ®usuka

Kon HalpaBJC¢HUA U YPOBHA IMOATOTOBKHA

1.03.03.02
[Iporpamma MoJyssi COCTaBlIeHa aBTOPaMU:
Yuenasn
Ne n/m Pamuaust Hvs cremne eHoe o oc IMoapazaenenne
° TeneHb, Y4eH JIKHOCTD JApa3aejieHn
OT4ecTBO Y P
3BaHHE
1 KomxuanoBa KaHAuaaT JIOLICHT JIETIApTaMEHT
Caetiana ¢buzuko- byHIaMEeHTaIbHOW U
I'ennagbeBHa MaTeMaTUYECKUX MPUKIIAJTHON (pr3uKH
HayK
CoraacoBano:

VYrpasieHue o0pa3oBaTeIbHbIX MPOrpaMm

E.C. Komaposa




1. OBIIAA XAPAKTEPUCTHUKA MOAYJISA OcHoBbl 0MO(H3NKH U OPraHN4YeCcKOi XUMHUH

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

B pamkax Moayns CTyIEHTHI

IIO3HAKOMATCA C (I)I/I3I/ILIGCKI/IMI/I OCHOBaMH OpraHusanvm H"

(YHKIIMOHUPOBaHUS OMOIOTUYECKUX OOBEKTOB HAa PA3NWYHBIX YPOBHAX MX OpPraHHU3alUH (KIETOYHOM,
TKaHEBOM, Ha YPOBHE OpraHOB U OpraHU3Ma IIEJIOM), a TAK)KE U3ydaT COBPEMEHHbIC (PHU3NIECKIE METOIbI,
I/ICHOHBSYGMLIG HpI/I HUCCICI0OBAHUN 6I/IOJIOFI/I‘-IGCKI/IX CHUCTCM. I[I/ICI_[I/IHHI/IHB. ((OpI‘ AHUUYCCKass XUMUI»
ABJISICTCA TeOpeTH‘IeCKOﬁ OCHOBOﬁ MaTepI/IaJIOBGI[‘IeCKI/IX JUCHUIIIIMH, CBA3aHHBIX C OpFaHI/I‘-IeCKI/IMI/I
COCIJUHCHHUAMHN MW HNX aHaJIM30M, a TaKXC 6I/IOJIOFO-3KOJIOI‘I/I‘-IGCKI/IX JUCHUIIINH, paCCManI/IBaIOH_[I/IX
XUMHUYCCKUEC HpOI.[GCCBI B JKHUBBIX 06’b€KTaX. LICJILIO JOUCIHUITIIINHBI «OpFaHI/I‘-IeCKaSI XUMUSD)» ABIISICTCS
(hopMUpOBaHKE Y CTYICHTOB MIPEICTABICHHS O CBOWCTBAX PA3IMYHBIX KJIACCOB OPTAHUYECKUX COCTUHCHHIMA
Y B3aUMOCBSI3H CTPYKTYPhl COEAMHEHHS C €ro CBOMCTBaMU. M3yueHne 3aKOHOMEpPHOCTEW pEeakLMOHHOMN
CIIOCOOHOCTH MOJIEKYJl MPOXOJHUT C €IWHON TO3WLUU BJICKTPOHHOM TEOPHUH XUMHYECKOW CBSI3HM IS
(hopMUpOBaHHS OPraHUYHOW U JIOTUYHON KapTHUHBI B CO3HAHWU CTYACHTOB M MOJTOTOBKOM K OCBOCHHIO
Kypca aHAaTOMHUH ¥ (PU3HOJIOTUHN YEJIOBEKa.

1.2. CTpykTypa 1 00beM MOAYJIAA

Ta0muma 1
O0beM AMCUMIIMH MOAYJIS
Ne " BCEero MoayJjs B 3a4€THBIX
l'[epeqenb JUCHUIIJINH MOZ[yJ'[ﬂ B IMOCJICA0BATCJIBbHOCTU UX OCBOCHUSA

n/n eTHHUIAX
1 buodusuka 3
2 Opranuueckast XuMus 2
HUTOTI'O no moysto: 5

1.3.11ocsieqoBaTe ILHOCTH OCBOEHHMSI MOYJIS B 00pPa30BaTe/IbHOM Nporpamme

IIpepexBU3UTHI MOAYJIs 1.

BBCI[CHI/IG B OHOJIOTHIO U DKOJIOTHIO

MOIYJIst

ITocTpeKBU3UTHI M KOPEKBU3UTHI

He npenycmotpensl

1.4. Pacnipenesienne KoMmeTeHUM

00y4eHusi (MHAMKATOPBbI) 10 MOIYJIIO

N0 IUCHMIVIMHAM MOIYJIsl, IUIAHMpPYeMble PpPe3yJbTaThl

Tabnuna 2
Ilepeyennb
Koa u HaumeHoBaHue IInanupyemMble pe3yJbTaThl 00yUeHHS
AUCHMILIHH
KOMIIETEHIIMH (MHAMKATOPBI)
MoOayJIs
1 2 3
buodusuka OIIK-1 - Criocoben 3-2 - HTepnpeTupoBaTh OCHOBHBIE
UCTIOJIb30BATh TEOpETHYECKHE MOJOKEHHS (PyHIaMEHTaIbHBIX




(byH1aMEHTaIbHBIC
3HAHUSI, MOJyYCHHBIC B
o0acTh MaTeMaTHIEeCKIX
U €CTECTBEHHBIX HAyK, B
npodeccrnoHaIbHOM
JEATeIbHOCTH

pa3zenoB eCTECTBEHHBIX HAYK, HEOOXOIMMbIE
IS OCBOCHUS KOMITETEHIIHI IO TPOHITIO
NEeATEIbHOCTH

V-2 - AHanu3upoBaTh pe3yJIbTaThl
HaOJII0/IEHUH U SKCTIEPUMEHTOB C
HCIOJIb30BaHNEM 3HaHUHN (yHIaMEHTaIbHbBIX
pa3aesioB €CTECTBEHHBIX HAYK M OObEKTHUBHBIX
3aKOHOB TIPUPOJIbI

I1-2 - JleMOHCTpUpPOBaTh HaBBIKU
HCIOJIb30BaHUsI OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB, TEOPUI U
MIPUHLIMIIOB B BKHEHILINX MPAKTUYECKUX
MIPUIIOKEHUSAX

J-1 - IleMOHCTpHUpPOBATh HABBIKU
camo0o0pazoBaHus

I1K-1 - Cioco6en
WCTIOJIH30BATh 3HAHMS
(byHIaMEeHTaIbHBIX
pasnenoB oOiei u
TeOpeTndYecKon Hpu3nKu
IUTSL PEIICHUS
npodeccroHaNbHbIX 3324
B o0yiactu pu3uKu
MarHUTHBIX SIBJICHUH,
MEIUIIMHCKON U
TeopeTu4ecKkoi (hr3uKw,
(10737041
KOHJCHCUPOBAHHOTO
COCTOSTHUS

3-1 - 3HaTh OCHOBHBIE METO/IbI TEOPETHUECKHUX
Y SKCIIEPUMEHTAIIBHBIX (PH3HMUECKUX
HCCIIEIOBAaHUN

VY-1 - CamocrosiTeasHO GOPMYITHUPOBATH
3a/layy B paMKaxX paccMaTpuBaeMoOi mpoOiIeMbl

I1-1 - Ilpeqyarats HCTIONB30BaHUE METOI0B
TEOPETHUYECKUX U IKCIIEPUMEHTAIBHBIX
(U3NIECKUX UCCIIEJOBAHUH TP PEIICHUH
IIOCTAaBJICHHBIX 3a/1a4

Oprannueckas
XUMUS

VYK-1 - Criocoben
OCYIIECTBIISATH TIOUCK,
KPUTHYECKUH aHAJIN3 U
CUHTE3 UHpOpMaIHH,
MIPUMEHSTh CUCTEMHBIN
HOJXOA Ul PEeLIeHUs
MOCTaBJIEHHBIX 3a/]1a4, B
TOM YHCJIe B IUPPOBOI
cpene

3-3 - OOBSICHATH OCHOBHBIE PUHIIUTIIBI
KPUTHUYECKOTO MBIIIJICHHSI, METOJIbI aHATTN3a U
OIIEHKH JOCTH)KEHU COBPEMEHHOMN
LUBWIN3AIAN, BKJIIOYAsT JOCTHKEHUS
I00aNbHON U POBHU3AITUN

3-9 - JleMOHCTpHpPOBAaTh IOHUMAHHUE CMBICIIA
MOCTPOCHUS JTOTMYECKUX (hOpMaTN30BaHHBIX
CHCTEM, CBOEOOpa3re CUCTEMHOTIO OAX0A K
M3Y4YEHHIO MBIIUIEHUS IO CPABHEHUIO C
OpYTMMU HayKaMu

3-10 - /IleMOHCTpHpPOBATh MIOHUMAHUE HAYIHOM,
B TOM YHCJIe (PU3NIECKOMN, KapTUHBI MHPA, C
MO3UIIMKA CHCTEMHOTO MOIX0/1a K TIO3HAHUIO
BaKHEHIINUX MPUHIUIIOB U OOIIUX 3aKOHOB,
JIKAIUX B OCHOBE OKPY>KAIOILIET0 MUpa




V-1 - OcMbICIUBATH SIBJICHUS OKPYKAIOLIETO
MHpa BO B3aMMOCBSI3H, LIETOCTHOCTHU U
Pa3BUTHUH, BEICTPAUBATh JIOTHUYECKUE CBS3U
MEXYy 2JIEMEHTAMU CUCTEMBbI

V-2 - Kputuuecku aHaJIu3upoBaTh
nHpopmanuro, GopMupoBaTh COOCTBEHHOE
MHEHUE U (POPMYIUPOBATH APTYMEHTHI JIsI
3aIUThI CBOCH MO3ULIUN

V¥-12 - Pacnio3HaBaTh U ONUCHIBATh IPUPOAHBIE
OOBEKTHI, BBISIBIATH OCHOBHBIE MTPU3HAKH
MaTepHUaJIbHBIX U HEMAaTEPUAIbHBIX CUCTEM U
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U B IpoLeccax U
SIBJIGHUSIX TIPUPOBI U OKPY>KAOIEH CPEebl,
UCIOJIb3YSl METO/Ibl KPUTUUECKOTO U
CHCTEMHOI'0 aHaJIH3a

[1-1 - BbIABASATH U aHAIM3UPOBATH
MPOOJIEMHYIO CUTYAIUIO, BBIIETSS €€
CTPYKTYPHBIE COCTABIISIOLIME U CBA3U MEXKITY
HUMHU

J1-3 - JleMOHCTpUpOBaTh aHAIUTUYECKUE
YMCEHUSA U KPUTUUCCKOC MBIIIJICHUC,
0003HATEITLHOCTh

OIIK-1 - Crocoben
HCITOIB30BAaTh
(byHIaMEHTaJIbHBIC
3HAHUSI, MOJyYCHHBIC B
00J1aCTH MaTEMaTHYECKUX
U €CTECTBCHHBIX HAyK, B
npodeccrnoHaIbHOM
JEATETLHOCTH

3-2 - HTEpnpeTupoBaTh OCHOBHBIE
TEOpETUYECKHE MOJOKEHHs (PyHIaMEHTaIbHbBIX
pa3zenoB eCTECTBEHHBIX HAYK, HEOOXOIUMBbIE
JUIs1 OCBOCHUS KOMIIETEHIIMI 10 TPOHITIO
NESTENIbHOCTH

V-2 - AHanu3upoBaTh Pe3yNbTaThI
HaOIIOJICHUHN U YKCIIEPUMEHTOB C
UCIIOJIb30BAHUEM 3HAHUN (YHIAMEHTAIBHBIX
pa3zenoB eCTECTBEHHBIX HAyK U O0BEKTUBHBIX
3aKOHOB IIPUPOJIBI

I1-2 - JleMOHCTpUpPOBATh HaBBIKU
HCIIOJIb30BaHUsl OCHOBHBIX
€CTECTBEHHOHAYUYHBIX 3aKOHOB, TEOpUI U
IIPUHLIMIIOB B BKHEMILINX MPAKTUYECKUX
MIPUIIOKEHUSAX

-1 - IleMOHCTpHpPOBATh HABBIKU
caMmoo0pa3oBaHMs

1.5. ®opma o00y4eHust

OOyueHue 1Mo JUCIUIUTMHAM MOYJISI MOKET OCYIIECTBIISTHCA B OUHON (opMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
buopusuxa

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 Komuyanosa Cetnana KaHIUAAT (PU3UKO- JTOTICHT JlerapTaMeHT
I'ennanbpeBHA MaTEMaTUIECKHUX (dbyHIaMeHTaTBHON
HayK U IIPUKJIATHON
¢buznkn

PexomMengoBaHo y‘lGﬁHO-MeTOHI/I‘leCKHM COBE€TOM MHCTHTYTA EcTecTBeHHBIX HAayK U MaTEMAaTUuKu

ITporoxkon Ne 1 or 18.01.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e KouauanoBa Cetiiana ['eHHaabeBHA, JOLEHT, JeNapTaMeHT QyHIaMeHTAJbLHOH M NPUKJIAHOM
(puzuku

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuna 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMbI
[Ipenmer u 3anaun 6modnsuku. VicTopus pa3BUTHS OT€YECTBEHHOM
P1 Beenenue B Onodusuky pel A ¢ puAp
omou3nKH.
P.2. Monexynsipaas Onoduzuka
[IpoctpancTBeHHas KOHUTYpaLHs OHOTIONIUMEPOB.
Craructrueckuii XapakTep KoHpopMauyu OHOmoINMEPOB.
dazoBsie nepexoasl. [lepexoap! rnodyna-knyO6ok. THITEI 00bEMHBIX
B3aMMOJIEHCTBUI B OETIKOBBIX MakpoMoieKynax. Cuisl Ban-gep-
P.2.T.1. buomonmmepst A p Y AP

Baannca (opueHTaIMOHHOE, UHAYKIIMOHHOE ¥ TUCTIEPCHOHHOE
B3aMMOJICHCTBYS); BOJIOPOTHBIC CBSZH U DIIEKTPOCTATUIECKHE
B3aMMOJIEHCTBHS.

CrpoeHue 1 CBOWCTBa MOJIEKYJIBI BOABL. BomopoHbie cBs3H.
OcobeHnHOCTH BOJIBI Kak pacTBopuTes. [ unpodoOHble n

P.2.T.2 Boga u ee cBoiicTBa ruapoduIbHbIE B3aUMOJIEHCTBHSI B OMOCTpyKTypax. OOpazoBaHue
CTpyKTYp u3 ampudmibHbIX Mostekyn. Kondopmariim
MOJMIENTHIHBIX Leneil. Posib BoAb! B TMHAMUKE O€JIKOB.

OCHOBHBIE METOJIbI U3YYCHUST KOH(POPMAIIMOHHON TOBUKHOCTH
OcIKOB: MOMUHECIIEHTHEIC MeToabl, DIIP, SIMP, SIT'P
CIEKTPOCKOITHH.

dusnueckue METOJbI U3YUYCHUA

P.2.T.3.
MHOIBHXHOCTH O€JIKOB




buodmsnka MmeMOpaHHBIX
MPOIIECCOB

P.3.

Krnetka kak snemeHTapHast xuBas cucrema. CTpOeHUE KIETKH U
ounonornueckue MmeMOpanbl. OCHOBHBIE (PYHKIINN OMOIIOTUIECKIX
MeMOpaH.

Pa3BuTne npeacTaBIeHU O CTPYKTYPHOM OpraHU3aIliii MeMOpaH.
IpencTaBienus o MMIHIHOM cocTaBe OnoMeMOpaH. MoienbHbIe
MeMOpanHbIe cucteMbl. CocTaB OmomeMOpaH. Boa kak cocTaBHOM
3eMeHT OnoMeMOpaH.

P.3.T.1. Buonornueckre MmeMOpaHbI

’KuaxokprcTananaeckoe cOCTOsSTHHE OMOJIOTHIECKUX MEMOpaH.
®da30Bble Iepexobl TUTTHA0B B MeMOpaHax ((ha3oBbIe TepexoIb:
KK cocrosinue — renb — KK cocTosiHue; TeMnepatypHbIit
Tepexo).

P3.T.2 DusHyeCKne CBOHCTBA [ToABMKHOCTH MOJIEKYJISIPHBIX KOMIIOHEHTOB B MEMOpaHax.
MeMOpaH BpamarenpHas TOABMKHOCTD | JaTepanbHast AU y3us TUTUAOB U
6enxoB. ®mnur - Qo mepexoml.

MexaHU3MBI paspymeHus JIUIMUIAHOTO CJI0A.

Bo3nukHOBeHUE NIe(h)eKTOB THIIA «CKBO3HAS MOpay. Mojeib
KpUTHYECKOH mopbl. O0pa3oBaHuEe KPUTUYECKUX TIOP B
JJIEKTPUYECKOM TOJIE.

[laccuBHBIN TpaHCTIOPT BELIECTB Yepe3 OMOMEMOpPaHBI.
XUMUYECKUH U 3JIEKTPOXUMHUYECKUI MOTEHIIMANBI. Y paBHEHHE
Teopenna. Ypasuenue Hepucra-Ilnanka. Knaccudukanus Bunos
[IACCHBHOTO TPaHCIIOPTA.

[Ipocras nuddysus vHeanexrponuros. [lepsriii 3akoH Duka.
[Iponunaemocts 1 koapdunuent auddysnu. HecramonapHast
muddysus. Bropoii 3akon Ouka.

Buel TpancnopTa yepes Huddysus yepes nopsl. OCOOEHHOCTH JIMIUAHBIX IOP, UX POJIb B

P.3.T.3.
MeMOpaHy HIEPEHOCE BOABI.

Ob6neruennas auddysus. Mogens obaerdaeHHol nuddysuu.
OcobeHHOCTH NIepeHoca 10 MeXaHU3My 00JerdeHHoN Audpdy3un.

OcmMoc u ocMoTHdeckoe AaBineHne. OuiIbTpanys.
AKTHBHBIH TpaHcriopT. ONBITH Y UCCHHTA.

HNonneie Hacocel. Yuyactue AT®a3 B aKTUBHOM TPaHCIIOPTE HOHOB
yepe3 Ouonorndeckue MeMOpaHbl. IOHHBIE KaHATBl 1 HOHO(OPEL.
[TonBUKHBIE IEPEHOCYUKH (BATMHOMUIIUH, HUPETUIINH) U
KaHaJI000pa3yIolre areHThl (rpaMUIUInH A, alaMeUTHH).

Ypasuenne ['onpaMana st MeMOpPaHHOTO TIOTEHITHANA.

P.3.T 4. MemOpaHHbBIE TOTEHIHATBI
CooTtHoleHne Y ccuHra.




ITotenmmuan nefictus. i3MepeHre TOTCHIINAIOB B BO30Y IMMBIX
MeMOpanax. Cxema sKCIiepuMeHTa, pe3yabTaTel. MeMOpaHHast
THUIIOTE3a BOBHUKHOBCHUS IIOTCHIIMaJIa HeﬁCTBHH.

Honnsie Toku B MeMOpaHe akcoHa. MeToa (pukcaIiiy moTeHIuaa.
OKBHUBAJICHTHAs dJIEKTpUIECKas cxemMa MeMOpaHsbl. Pa3nenenue
MeMOpaHHOTO TOKa Ha KOMIIOHEHTHI. PacnipocTpaneHue HepBHOTO
HMITYJIbCa BIOJb BO3OYIMMOT0 BOJIOKHA. [IpoBeneHne nummynbca mo
HEMHEIMHOBBIM 1 MHEITHHOBBIM BOJIOKHAM.

Omnuncanre HOHHBIX TOKOB B MOJIENIH XOMKKHHA-Xakcau. Onrcanue
noAaBMKHOCTH HOHOB Na+ u K+. MloHHbBIe KaHaJIbI KJIETOYHBIX
MeMOpaH. OCHOBHBIE CBOWCTBA, CTPYKTYpA.

P.4.

Broduzuka MbIIe4HOro
COKpAIlleHHs

CrpykTypa ¥ QyHKIIHOHHPOBAHKE MONIEPEIHO-TIOJIOCATON MBIIIIIIBI
MO3BOHOYHBIX. CTpOEHHUE capKoMepa.

OKCIepUMEHTAIBHBIE PEKUMBI HCCIIEJOBAHMUS COKPATUTEIIBHBIX
XapaKTEPUCTUK MBIIILL.

SHGKTpOMCXHI/I‘ICCKOC COIIPS’)KEHUE B MBIIIIIaXxX.

TeOpI/II/I MCXaHHN3Ma MBIIICYHOTO COKPALICHU .

P.5.

Buogusrka cuctembl
KpOBOOOpaIieHus

P.S.T.1.

JIBM>KEeHME KUJIKOCTEH.
OCHOBHBIC 3aKOHBI

BsizkocTs xkuakoctu. YpapHenue HproToHa. HproTOHOBCKHE U
HEHBIOTOHOBCKHUE )KUAKOCTHU

Teuenue Bs3Koit xxuaKocTH 10 Tpydam. dopmyia Ilyazeiins
JBrkeHue Ten B BSI3KOU kuaAKocTU. 3akoH CTokca.
TypOynentHoe Teuenue. Yucno Peitnonpaca

Mertoapl onpeeieHust BI3KOCTH KUAKOCTH. KIIMHUYecKuii MeTo
ONPEACIICHUS BA3KOCTH KPOBHU.

P.5.T.2.

I'emognHamuka

Cucrema kpoBooOpatieHus. bonbmioit u Manbrit Kpyru
KpoBooOpamienus. JInaeitHas 1 00beMHast CKOPOCTh KPOBOTOKA.
OcoOEHHOCTH T€YCHHS KPOBH B Pa3IUYHBIX Y4aCTKaX
KPOBEHOCHOT'O COCY/Ia, IyJIbCOBasi BOJIHA.

Oco0eHHOCTH IBUKEHHS KPOBH B Kamujutapax, aedopmarus
sputpouuToB. O0IIee CONPOTUBICHHE CUCTEMBI COCYIOB,
COEIMHEHHBIX MOCIIeI0BaTEeIbHO WM NapajliebHO. ATperamys
(MeXKIeTOYHbIE B3aUMOJICHCTBYS) SPUTPOLIUTOB U €€ BIUSHNE Ha
FEMOJUHAMHUKY.

I[I/IHaMI/IKa ABWXCHUA KPOBU B KallWJLIsIpax. q)I/IJ'H)TpaIII/IOHHO-
peabcopOIOHHBIC TIPOIIECCHI.

[Nokazarenu NpoOU3BOAUTEILHOCTH PaOOTHI CEP/ALIA.




OcHoBHBIe dTanbl MojennpoBanus. Kitaccudukarms Mmoaeneit.
OcHOBHBIC TPEOOBAHMSI K MOJICTISIM.

Marematrdeckasi MOJIelb KPOBOTOKA MPH (QUITBTPAIUOHHO-
peabCcopOITMOHHEIX Mporieccax. I paaueHT CKOPOCTH TCUEHUS KPOBH
B pa3JIMYHBIX y4YacTKax KpOBEHOCHOﬁ CHUCTEMBI U €I'0 3HAYCHUC B
Pa3BUTHU MATOJIOTUYECKUX COCTOSTHUN. OCOOCHHOCTH KPOBOTOKA
IIPH JIOKAJILHOM CY>KEHUM cocy/a. Pe3rcTuBHAsS MOJIEIb.
I'emoanHaMUYecKue CIEICTBUS CTEHO3a M aTEPOCKIIepO3a COCYIOB,
TUIOKCHUS TKAHEH.

MaTteMaTuueCKue METOAbI U
MOICIN OIMMCAHUA
TEMOJWMHAMUKHU

P.5.T.3.

OcHOBHbIE TOHATHA TepMoAnHAMUKU. [lepBoe Havao
TepMOAMHAMUKU. BTOopoe Havaio TepMoArHAMHUKN. DHTPOIHS.

HpI/IMCHI/IMOCTI) 3aKOHOB TEPMOAMHAMUKHN K OITMCAHUIO )KUBBIX
CHUCTEM.

Crammmonaproe coctosiaue. [IpuHIMIT MUHIMYMa TPOU3BOJICTBA

TepmoauHamuka
sHTponuu. Teopema Ilpuroxxuna.

P.6.
OHMOJIOTMYECKUX MTPOIECCOB

Opranu3m Kak OTKpHITasg cucTeMa. TepMOMeTpHs U KaTOPHUMETPHS

du3nyeckre CBOMCTBA HarpeTbiX U XOJOJAHBIX CPE, UCIIOJIb3YCMBbIX
JJIA JICYCHUA. HpI/IMeHeHI/Ie HU3KUX TEMIICpAaTyp B MCIUIIUHEC

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJOT MU
Tabmnuua 1.2

Bun
BOCIIMTATECILHOU
IEeITEeIbHOCTU

Harmpasnenue
BOCIIUTATEIbHON
JeATEIIbHOCTH

Texuomorusa
BOCITUTATEILHON
NEATENHbHOCTH

Pesynprarsl

Komnerenims
o0ydeHus

[Ipodeccronansu
0€ BOCIIUTAHHE

npohopHUeHTaIo
HHas
JESITEIbHOCTD

TexHomorus
CaMOCTOSITEIbHON
paboThl

IIK-1 - Cmocoben
HCIIOJb30BaTh
3HAHUS
byHIaMEHTATBHBIX
paszienoB obmel u
TEOPETUYECKOMN
bu3uKH 11
pereHus
podeCCHOHATBHBIX
3a7a4 B o0yacTu
(U3UKN MarHUTHBIX
SIBIICHUIA,
MEIUIIMHCKOHN U
TEOPETUYECKON
buzuku, GU3NKU
KOHJICHCHUPOBAHHOTO
COCTOSIHHS

3-1 - 3HaTh
OCHOBHBIE€ METO/IbI
TEOPETUICCKUX U
IKCIIEPUMEHTAIBH
bIX (pU3NYECKHUX
HUCCIIEIOBAaHUN




1.4. TIporpaMma MUCHIMILTAHBI peaTu3yeTcs Ha TocyapcTBEHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
Bbuopusuka

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. HuxusH, A., A.; buodusuka: KOHCHEKT JeKUUH : Kypc Jekuuid.; OpeHOyprckuil rocyaapcTBEHHBIN
yauBepcuteT, OpenoOypr; 2013; https://biblioclub.ru/index.php?page=book&id=259291 (DnekrporHOE
W3/IaHKE)

2. ; buodwusuka u GmomaTepuanbl: MEXaHHUKa : yueOHoe rmocobue.; OMCKUi TOCYyTapCTBEHHBIA TEXHUYECKUI
yuauBepcuteT (OMI'TY), Omck; 2017; https://biblioclub.ru/index.php?page=book&i1d=493260 (3nexTporHOE
W3JIaHKE)

3. Pybumn, , A. b.; buodusuka. Tom 1. Teopernueckas Onodusuka : yaeOHUK.; MOCKOBCKHI TOCY1apCTBEHHBII
yauBepcuter wumeHn M.B. JlomonocoBa, MockBa; 2004; http://www.iprbookshop.ru/13075.html
(D7eKTpOHHOE H3/IaHHE)

ITeuyaTHbIEe H3TaHUSA

1., AaroHoB, B. ®@., Bo3necenckuii, C. A., Koznosa, E. K., [Taceunux, B. U., Yepnusi, A. M.; buodusuka :
Yuebnuk st By30B.; BJIAJIOC, Mocksa; 2000 (2 9k3.)

2. Pybun, A. b.; buodusuka : Yaeonuk mis By3oB: B 2 1. T. 1. Teopernueckas 6uodusuka; KHuxHBINA 10M
"Vuusepcuretr", Mocksa; 1999 (2 7k3.)

3. Pybun, A. b.; buodpusuka : YueOnuk mist By30B: B 2 1. T. 2. buodusuka kieTodHbIx mporeccon; KHIKHBII
nom "Yuusepcuret", Mocksa; 2000 (2 5k3.)

4. Bompkenmreita, M. B., Andepos, XK. U.; buodpusuka : yued. mocoodwue.; Jlans, Cankr-IlerepOypr ; Mocksa
; Kpacunomap; 2008 (1 3x3.)

5. Camoiinos, B. O.; Menununckas 6uogusuka : yueOnuk.; CneuJlut, Canxr-Ilerepoypr; 2004 (1 3k3.)
6. Pesun, B. B., Pyoun, A. b.; buodwusuka : yue6nuk.; M3a-s8o Mopaos. yH-Ta, Capanck; 2002 (1 3k3.)

7. Bonbkenmreiin, M. B.; buodusuka : yue6. mocodue [mist By3oB].; Jlans, Cankt-IlerepOypr [u mp.]; 2008
(10 2K3.)

8. Pomynkun, /[. U.; buodusuka opranoB : ydeOHOe mocoOue i CTYJEHTOB BY30B, OOYYarONIUXCS IO
criennanbHocTH "buodusuka'.; Hayka, Mocksa; 2000 (3 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI
1. DnexkrponHas HayuHas Oubnuoreka https://elibrary.ru
2. YHuBepcurerckas 6ubnunoreka onnaiH: http://biblioclub.ru

3. 3onanbHasg HayuyHas 6ubnmnoreka Yp®dY. URL: http://lib.urfu.ru

Matrepuansi aas jauy ¢ OB3

Becy kontent DBC mpexacrarieH B Buue GaioB crenuaibHOro ¢opmara Jyisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAKKE B TECTOBOM BH/JIC, IPUTOTHOM JISI TPOUYTEHUS C KCTIOJb30BAaHUEM SKPAHHOH JTYTIBI
Y HaCTPOMKON KOHTPACTHOCTH.



Bba3bl JaHHbIX, HHq)OpMalII/IOHHO-CleaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

1. Poccuiickas rocynapctBennas 6udnuoreka. URL: http://www.rsl.ru

2. l'ocynapcTBeHHas MyOauYHas HAy4HO-TeXxHU4eckas onbmmoreka Poccun. URL: http://www.gpntb.ru

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

buodusuxa

Caenennsi 00 OCHAIIEHHOCTH JUCHUILIMHBI CTIENUATU3UPOBAHHBIM M J1a00PATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecriedeHueM

Tabmauua 3.1

Ne
n/n

Buapl 3anaTui

OcHaIEHHOCTH CeNHAJIbHbIX
noMelieHUH U MoMeleHui s
CaMOCTOAATEIbHOI padoThI

IlepeyeHb JIMLEH3UOHHOTO
MPOrpaMMHOI0 obecrneyeHust

Jlexuu

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYJCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO

[Tonkntouenue k cetu UaTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

[IpakTrueckue 3aHATHS

MeGenb ayTuTOpHAs C
KOJINYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO

[Toakmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynbranun

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJICHTOB

Pabouee mecTo nperoaaBaTeiisd

Jocka aynuropHas

He Tpebdyercs

Tekymuii KOHTPOJIb U
MIPOMEXYTOYHAS
aTTecTanus

Mebenb ayauTopHas ¢
KOJINYECTBOM PabOUnX MECT B
COOTBETCTBHUH C KOJITUIECTBOM
CTY/ICHTOB

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PabGouee mecto nmpenogaBaTens

HepCOHaHLHHe KOMIIBROTCPEI 110
KOJIMYCCTBY 06yqa}0mnxc;1

ITogxmrouenue x cern HTEpHET

CamocrosTenpHas
pa60Ta CTYACHTOB

Mebens ayquTopHasi ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBHUH C KOJINYCCTBOM
CTYJICHTOB

[Toagxnrouenue x ceru IHTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

OprannquKaﬂ XUMUA

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | Pamunus Umsa OTuecTBo Yuenas creret, HoHocTh Hoxpasaenerne
Y4YeHoe 3BaHHue
1 3umuunkuii Hukonait KaHAuJaT Accuctent OPraHUYeCKOu
Cepreesuu XUMUYECKHUX HaAYK, XUMUH 1
0e3 ydeHoro BBICOKOMOJIEKYJISIP
3BaHUSA HBIX COCJUHEHUN
2 Komganosa Csetiiana KaHAUAaT PU3nKo- JIOIIEHT JIETTApTAMEHT
I'ennanneBHa MaTeEMaTHYIECKUX dbyHIaMeHTaIbHOM
HayK Y PUKIaTHON
(103637091

PexomeHna0oBaHO y‘lEﬁHO-MeTOHI/I‘IeCKHM COBE€TOM MHCTHUTYTaA EctecTBeHHBIX HAayK U MaTECMaTUuKA

ITporoxon Ne 1 or 18.01.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

¢ 3umuaunukuii Hukonaii CepreeBnd, ACCHCTEHT, OPraHMYecKO XHMHH H BICOKOMOJIEKYJISIPHBIX
COeMHEeHH I

e KouuanoBa Ceeriiana 'eHHaabeBHA, JOLEHT, JeNapTaMeHT GyHIaMEHTAJbLHOH M NPUKJIATHOM
¢puzuku

1.1. Texnonornu peanu3anuu, HCMOJb3yeMble IPH U3YYEHUH JMCIHUILIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs ) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepennnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380AAem NOAYYUMb VNPOUEHHOe, HO 6epHOe U NOJHOe

npeocmasierue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 00yueHust OO0JAHCHO o0becneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYU U NO3601UM
06yuarOuemycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCHU U OMBEMCMEEHHOCMU GbINOIHIAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozcawaem 06a306blil YpOBeHb KAK NO COOEPICAHUI0, MAK U NO 21ybuHe npopabomxu
Mamepuana OUCYUNIUHbl. Mo npoUcXo0Um 3a cuem KIo4eHUss OONOIHUMENbHOU unpopmayuu. JJannbvlii ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 PAMKaX Kypcad U CMENCHbIX KyPco8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPozpammbl
Oeticmeuil. Ocsoerue OaHHO20 YPOBHS Pe3VIbMamoe 00yueHUs NO380AUM 00YHaArOUWeMyCsl NOGLICUMb YPOBEHb CAMOCHOSMENbHOCIU
U OMEEemMCmMEEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. SHAHUU U YMEeHUL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1

Kon
Pa3nen, Tema
pasaea, MHCHHILIAHBI Copnepxanue

TeMbI

Homenknatypusie npasuna MHOTTAK.

[Ipupona xumMudeckoi cBsizu. ATomHBIE opobuTann. Metox
BAJICHTHBIX CBSI3€U U KOHUEMLHNS pe30HaHca. BajieHTHBIE
COCTOSIHHSI AaTOMOB, THOPUAM3AIIHMS ATOMHBIX OPOUTANICH, THITBI
THOPHUIHBIX OpOUTANICH, CBSA3b MEKOPOUTAILHOTO yTia ¢
XapaKkTepoM OopOUTaNell, KaueCTBEHHAs KapTHHA 00pa30BaHU
XUMHYECKUX CBS3EH ITyTeM MepeKPhIBAHNUS ATOMHBIX OpOUTANEH.

[MonsspHOCTH KOBAJICHTHBIX CBsA3eH. HIYKIIMOHHBIN MEXaHU3M
repeavun BIUsHUS 3amectuTeneil. ConpskeHHBIA MEXaHU3M
nepeiayr BIUSHUS 3aMecTuTenell. KauecTBeHHAs OlleHKA CHIBI U
HaIIpaBJICHUS ME30MEPHBIX 3P PeKkTOB. XapaKkTep BIUSIHUS
Pa3INYHBIX TUIIOB 3aMECTUTEIICH Ha paclpe/ielieHHe dJIeKTPOHHON
IJIOTHOCTHU B OCH30JILHOM SI7pE.

CrpoeHne 1 HOMEHKIIaTypa
OPraHUYECKUX COEAUHEHUM

P1

CtpyKTypHBIE (OPMYITB OPTAaHMYECKUX COCTHHCHHIA,
koH(urypanusa u koupopmanus. opmsl rpaduaeckoro
MIPECTABIICHUS MOJEKYJI.

MexaHu3MBI Opranndeckux | KIacCHuKaius opranudecknx peakuuid. ITonsTue 06 nx
peaxumii MexaHu3Me. Ilepexonble COCTOSHNSA U MHTEPMENATHI.
DHepreTHIeCKuil MpoduiIh peakun, (PaKTOPhl, 00yCIaBINBAIONITHE

P2




CKOPOCTh U HalpaBJiIeHHE XUMUYIECKUX TpolieccoB. Kunetnueckuit
U TEPMOTUHAMUYICCKUAN KOHTPOIIb.

PagukanpHOE 3aMenieHue TP HACHIIIIEHHOM YTJIEPOJHOM aTOMeE.
IlenHO# MEXaHU3M peaKIHH.

Mexanusmbl SN1 1 SN2. 3aBHCHMOCTE COOTHOILIEHUS 3THX
MEXaHHU3MOB OT CTPYKTYPBI, TOJSAPHOCTH U PUPOABI PACTBOPUTEIS
U CTPOCHUS PEarupyIOIINX COCTMHCHHM.

Mexannsmel E1 u E2. [lpaBuno 3aiineBa u npasuio ['odmana.
KonkypeHIus ¢ peakisiM1 3aMeeHHUS.

[IpucoennHeHNE K KPaTHBIM yTIEPOI-YTIIEPOIHBIM CBSI3SIM.
IIpaBuio MapkoBHHUKOBA U IIpaBUJIO Xaparia. Y CJIOBUS
TEHEPHUPOBAHUS PATUKATBHON U DJIEKTPOPUITHHON aTaKyroeH
gacTUIbl. OCOOCHHOCTH TIPUCOSAMHECHISI K COTIPSKEHHBIM
CHUCTEMAaM.

Cunxponnsle peaknuu. Lluknonpucoenunenne mno Jniscy-
Ansnepy. 1,3-aumnonspHoe MUKIONPUCOETNHEHHE.

Peakiun 351eKTpouIbHOTO U HYKJI€0(hHIFHOTO 3aMELICHUS B
apoMaTHUYECKUX CHCTeMax, - U G-KOMILIEKCHL. Brusiaue yxe
MIPUCYTCTBYIOIIMX 3aMECTUTENIEH Ha CKOPOCTh M HallpaBlieHUE
3aMenieHus. MeTopl TeHepUpPOBaHUS aTaKyIOIUX YacTHII.

HykneodunbpHoe pucoeIMHEHNE 110 KPATHBIM CBS3SIM YTIIEpO/I-
rerepoaroM. @akTopsl, BIUAIOIIUE HA 0OPAaTUMOCTh IIpoliecca.
[peBparennst NPOU3BOAHBIX KAPOOHOBBIX KHUCIIOT.

PeaKHI/II/I CO CJIOKHBIMH ME€XaHHU3MaMH, JOMHUHO-IIPOLECCHI.

OCHOBHBIE ONEpALIMK B OPraHUYECKOM cuHTe3e. IloToKoBbIE 1
BBITPY3HBIE PEAKTOPHL. DJIEMEHTHI CHHTETHYECKUX YCTaHOBOK.
Baenenue B opraHnueckuii MeTo/ibl OUUCTKH OpraHnYecKuX coerHeHui. [leperonka,
CUHTE3 IKCTPAKIIHSL, IEPEKPUCTAIUTH3AIMS, XPOMATOTpaQusL.
HpOMI)IH_IJIeHHO BAXXHBIC OPraHN4Y€CKUEC PCAKIIUH. OcHOBHBIE
HaIpaBJICHUs Pa3BUTHS OPraHMYCCKOro CUHTE3A.

P3

1.3. HanpaBneHHe, BUJBI BOCOUTATEIBHOM JEATEIHLHOCTH U HCIOJIb3YCMBIC TCXHOJIOTUH

Tabnuna 1.2
Hanpasnenue Bun TeXHOMOLHs
BOCIHUTATEIBHON | BOCHUTATCIBHOU | pooiroren oo KoOMITeTeHIHS Pesynbratst
JIEATEIIbHOCTH JIEeATEIIbHOCTH NeATENBHOCTH 00yueHHs
[Ipodeccuonansa | npodopueHTamo | TexHoIOTHS YK-1 - Cnocoben 3-9 -
0€ BOCIIUTaHUE HHas CaMOCTOSITEJIBHON | OCYIIECTBIISTh JleMoHCTpUpOBaTh
JIeATEIbHOCTh paboThI MOUCK, KPUTUYECKHUI | TIOHUMaHUE
aHaJIU3 U CUHTE3 CMBbICIIA
uHbopMaIuy, MOCTPOEHUS
MPUMEHSATD JIOTUYECKUX
CUCTeMHBIN OaX0d | (hopMaTn30BaHHBIX
JUISL pelleHus CUCTEM,




MOCTaBJICHHBIX cBoeoOpasue
3a/1a4, B TOM YKCJIE B | CHCTEMHOI'O
udpoBoii cpene moaxonaa K
W3YYCHHIO
MBIIIJIEHHS 110
CPaBHEHHIO C
JIPYTUMH HayKaMu

3-10 -
JleMOHCTpHUpOBaTh
MOHUMaHHe
Hay4HOU, B TOM
grcie Gpu3ndecKon,
KapTHHBI MUPA, C
TO3UITHN
CUCTEMHOT'0
MOJIX0/a K
MIO3HAHUIO
BAKHEUIIINX
IIPUHLUIIOB U
00IIMX 3aKOHOB,
JIeKAIIUX B OCHOBE
OKpY’KalOIIero
Mupa

1.4. IIporpamMmma JUCHUIUIMHBI pealii3yeTCsl Ha TOCYIapCTBEHHOM si3blke Poccuiickoi denepanum .
2. YYEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
Opranuveckasi XumMust

DJIeKTPOHHBIE pecypchbl (M31aHUSA)

1. BumBkos, , A. A., CocHOBCKHX, , B. f.; Oprannueckast xumus. 3aauu U ynpaKHEHU : yaeOHOe TTocoOue. ;
VYpanbckuit benepabHBIN YHUBEPCHUTET, 9BC ACB, ExarepunOypr; 2015;
http://www.iprbookshop.ru/66180.html (DnekTpoHHOE M3IaHKE)

2. Kum, A. M.; Oprannueckas Xxumus : ydeOHOe mocoowue.; CHOMpPCKOe YHUBEPCUTETCKOE H3AaTENIbCTBO,
Hosocubupck; 2004; https://biblioclub.ru/index.php?page=book&id=57255 (3nexTpoHHOE U3TaHKE)

3. 3axapoBa, O. M.; Opranuyeckass XHMHs: OCHOBBI Kypca : ydeOHoe mocoOue.; Huxeropoackuit
rOCYJJapCTBEHHbIN apxuTeKkTypHO-cTpoutenbhblii yHuBepcuter (HHI'ACY), Hwxuuit Hosropoxn; 2014;
https://biblioclub.ru/index.php?page=book&id=427643 (DnexTpoHHOE U3/1aHUE)

ITeyaTHbIE U3TaHUSA

1. Hla6apos, FO. C.; Opranudeckast XuMus : y4eOHUK JJIS1 CTYICHTOB BY30B, OOYYAIOIIMXCS 110 HAIPABJICHUIO
"Xumus". Y. 2. Huknudyeckue coequHenus; Xumusi, Mocksa; 1994 (11 sk3.)

2. llTaGapos, 1O. C.; Oprannyeckas XuMmusl : ydeOHUK JUIsl CTYZEHTOB By30B, O0yUarolUXcs 110 HapaBICHUIO
"Xumus".; Xumusi, Mocksa; 2002 (98 7k3.)

3. Caiike, I1., Jlyuenko, H. I'., TpaBens, B. @.; Mexanu3mebl peakiiuii B OpraHM4ecKo XuMuun; XuMusi, MOCKBa;
1991 (5 7k3.)



4. Tetinop, I'., l'ommyc, E. J1.; OCHOBBI OPraHMYeCKON XUMUH JJIs1 CTYICHTOB HEXUMHYECKUX CIICIIMATEHOCTEN;
Mup, Mocksa; 1989 (37 7k3.)

5. Tepueit, A., Kapneiickas, E. ., Opnoga, JI. M., Cysopos, H. H.; CoBpemeHHas opraHnyeckas Xumus : B 2
1. T. 1. ; Mup, Mockga; 1981 (20 5k3.)

6. Tepneit, A., Kapneiickas, E. 1., Bepxosuesa, M. U., CyBopos, H. H.; CoBpemeHHas opraHudeckas Xumus
:B2T. T.2.; Mup, Mocksa; 1981 (18 3k3.)

7. HecmesinoB, A. H.; Hauana opranmdexoit xumun : B 2 kH. KH. 2. ; Xumus, Mocksa; 1974 (1 3k3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
1. DnexkrponHas HayuHas Oubnuoreka https://elibrary.ru
2. YHuBepcurerckas 6ubnuoreka onnaifH: http://biblioclub.ru

3. 3onanbHasg HayuyHas 6ubnuoreka Yp®dY. URL: http://lib.urfu.ru

Matepunansl ajas aun ¢ OB3

Becy xontent OBC mpencraBineH B Buze (ailioB crnenuansHOro (opmara s BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOIB30BaHUEM SKPAHHOMN JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMAIMOHHO-CITPABOYHBIE H MOMCKOBBIE CHCTEMbI
1. Poccuiickas rocygapctBeHHast ononnorexka. URL: http://www.rsl.ru

2. l'ocynapcTBeHHas MyOau4Has Hay4HO-TexHu4eckas oubmmuoreka Poccun. URL: http://www.gpntb.ru

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI
Oprannyeckass XuMus

CBeenusi 00 OCHAIIEHHOCTH JUCIHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000opy/0BaHNEM U MPOrPaAMMHBIM O0ecneyeHueM

Tabmua 3.1
Ne BPI)ILI 3aHATHH OCHal[IeHHOCTL ClienMaJIbHbIX l'[epeqem, JJUHECH3UOHHOI'0
n/n MOMeLIeHMIl M MOMelleHn i VIS NPOrpaMMHOro o0ecrne4eHnst
CaMOCTOAITEILHON PadoThI
1 Jlexkmuu Mebens ayauTopHasi ¢ Office Professional 2003 Win32
KOJIMYECTBOM pabo4mX MECT B Russian CD-ROM
COOTBETCTBUU C KOJIUYECTBOM

Office 365 EDUA3 ShrdSvr ALNG
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