ITporpamma muciuruiueel "buoopranuyeckas xumus'; 04.04.01 "Xummsa".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

Xumraecknid THCTUTYT UM. A.M. ByTnepoa

-?d
=
<
=
s
4
A
‘“ Wmmm

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma auCHUIIMHBI

Buooprannyeckas xumusa

Hanpasnenue noarorosku: 04.04.01 - Xumus
Ipoduie noaroroBku: XeMonHGOPMATHKA U MOJEKYISPHOE MOISINPOBAHIE

Kpanuukanus BHIMYCKHUKA: MArKCTD

dopma 0OyueHus: 0YHOe

SI3bIK OOYUCHHSI:_PYCCKHUI

Tox Havyana oOydenus o oOpa3oBaresbHOM porpamme: 2023

O PAEKTPOHHBIH
Bil YHUBEPCHTET

LIMOHHD AHANATAHE TR SATTEMA Kb



ITporpamma muciuruiueel "buoopranuyeckas xumus'; 04.04.01 "Xummsa".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpamMmy mucimIuIHBL pa3padoTai(a)(u): AoUeHT, K.H. (noneHTt) KazsimoBa MLA. (kadenpa opraHn4eckoil ¥ MeJUIIMHCKOR
XuMuH, XuMudeckuil ”HCTUTYT UM. A.M. Bytneposa), mkazymova@yandex.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U
CMEXHBIX HAyK MPU pelIeHUH MpodeCCUOHANbHBIX 33124

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- OMOXMMHYECKIE XAPAKTEPUCTUKU OCHOBHBIX Cy6KJICTO'~IHI)IX KOMIIOHCHTOB, METa00JIMUECKUX HyTefI 1 MOJICKYJISAPHBIX
OCHOB BHYTPUKJIECTOYHBIX IIPOLECCOB;

- OCHOBHBIE JJaHHBIE O KaTaboJIM3Me 1 aHA0O0JIM3Me BaXXKHBIX OMOIOTMYECKUX MaKpPOMOJIEKYJI, MyTsIX oOecreYeH sl IeJIOCTHOM
PeaKLy KJIETKH, O MEXaHU3Max peryJisiliy MeTabonn3ma;

- COBPEMEHHBIC HAITPABJICHUA MUPOBLIX I/ICCIIe}IOBaHI/Iﬁ B OMOXUMUU U MOIICKyIIHpHOﬁ OHOJIOTUU.

HoykeH ymeTs:

- OCYIIECTBJIATH IIOUCK, aHAJIM3UPOBATDH, OLICHUBATH U IPUMEHATDb NOJIYYCHHBIC 3HAHUS TPU U3YYCHUU APYTI'UX OUCHUIUIMH U
B HpO(i)eCCHOHa.HLHOIZ OECATCIIBHOCTH.

I[OJDKGH BJIag€Th:

- TEOPETUUECKUMHU 3HAHUSIMU O CTPOEHUH, IIPOCTPAHCTBEHHON OpraHu3alivy, (PU3NKO-XUMUYECKUX CBOMCTBAX U (DYHKIIMAX
OCHOBHBIX KJIACCOB COEAMHEHUI JKUBOTO OPraHU3Ma: OeJIKOB, HYKJIEMHOBBIX KHCJIOT, yIJIEBOAOB, JUIHUJIOB;

- nH(OpMaInrel 0 COBpEeMEHHBIX MPodJieMax OMOXVMHIH 1 MOJIEKYJISIPHOM OMOJIOTMH 1 TII00ATBHBIX TTOIX0AaX K MX
pa3peneHuo.

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

- IPUMEHSATh CBOW 3HAHMUS AJIsI OCBOSHNUS IPYTHUX KYPCOB.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

Hauaast qucruruivHa (MOoayib) BKmodeHa B pazgen "B1.B.JIB.01.01 Jucturumast (MOmym)" OCHOBHOM MPOodecCHOHATEHON
obOpazosatenbHol nporpammsl 04.04.01 "Xumus (XeMonH(pOpMaTHKa 1 MOJIEKYJISIPHOE MOJIETUPOBaHUe)" M OTHOCUTCS K
JqucturmHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii ydacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUI.

OcBauBaercs Ha | kypce B 1 cemecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJIEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasaTeieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcs

OO011ast TPyI0EMKOCTh AUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(os).

KonraktHast pabota - 26 yaca(oB), B TOM umciie Jekuun - 10 gaca(oB), mpakTudeckue 3aHstust - 16 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocTosTenbHast padoTa - 28 yaca(oB).
KouTposns (3auér / x3amen) - 54 yaca(oB).
dopma MPOMEKYTOUHOIO KOHTPOJIsI AMCLUMILIHHBL: 9K3aMeH B 1 cemectpe.

4. Copep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON Pa6OThHI N0 AV CHHUILINHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | copme | Bcero | cpopme | OoTa
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazneust qucuunimbt / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
MOayJIst MECTP| Bcero | B3J. | yeckue | yecKue |TOpHbIE | TOpHbIe| Had
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. Tema 1. AMunokucnotsl. benku. ®epMeHThI. 1 2 0 2 0 0 0 6
2. [Tema 2. HykJIeMHOBBIE KHUCIOTHI 1 4 0 0 0
3 Tema 3. O6MeH OenKoB 1 aMUHOKHUCIIOT. OOMeH 1 2 2 0 0 0 6
HYKJICOTHIIOB.
4. Tema 4. CuHTE3 HYKJIEMHOBBIX KUCJIOT 1 OEJIKOB 1 0 0 2 0 0 0 4
5. |Tema 5. YrneBoasl. 1 2 0 2 0 0 0 2
6. |Tema 6. JIunuast 1 2 0 2 0 0 0 2
7. |Tema 7. BuraMuHbl 1 0 0 2 0 0 0 4
Toro 10 0 16 0 0 0 28
SAEKTPOHHBIH
Crpanvua 4 u3 11. mYHHBEPC . TET
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. AMunokucjoThl. beakn. ®epmeHTbI.

AMI/IHOKI/ICJ'IOTLI, HX OMOJIOrUYECKHE Cl)yHKL[I/II/I. Tunbsl aMMHOKMCIIOT. Knaccnq)m(aunn AMHUHOKMCIIOT. 3aMEHUMEIE U
He3aMeHUMbIe aMUHOKHUCIIOTEL. OCHOBHBIE CBOMCTBA aMUHOKMCIIOT. CBOMCTBA UX paauKajIoB. Ilentunapl. Metoabt pasaeiicHus u
I/I,HCHTI/ICI)I/IKEILII/II/I AMHWHOKHUCJIOT U IICIITUI0B.

Besku. YpoBHU CTPYKTYpPHO!M OpraHU3alvy OeJIKOBOM MOJIEKYJIbl: IEpBUYHAsI, BTOPMYHAs (Oi-CIMpaib, B-KOH(pOpMAaLus,
KOJUIareHoBasl CIMPAJIb), TPETUYHASI 1 YeTBEPTUYHASI CTPYKTYpHI. JJoMeHsl. TUIIbI cBSA3el, CTAaOMIM3UPYIOIIUX YPOBHH
CTPYKTYPHOM OpraHu3anuu Oeska.

CamoopraHu3anysi HaJMOJICKYJIAPHBIX OEJIKOBBIX CTPYKTYp. BHyTpHKIIeTOUHOE (hOpMUPOBaHKE MPOCTPACTBEHHOU CTPYKTYPBI
6eskoB. ['unotesa "pacruiaBieHHow r100ybl". [llamepons, maneporuHsl. lerpagaius 6elkoB. Y OUKBUTHH - OEJIOK
nerpaganuu. Cekpenysi OeKoB.

CBoiicTBa O€JIKOB: pACTBOPUMOCTD, H303JIEKTPHYECKast TOUKA, JeHAaTypaluys 1 peHaTypauus. OCHOBHbIE METOMBI BbIICICHN,
(DpaKMOHUPOBAHUSA U M3yYEHHUs pa3MepOB U (POPMBI OSIIKOBBIX MOJIEKYI.

[puniune! knaccudukanuu 6eakoB. Kinaccudukanms 6eJIKOB 1O TPETUYHOR CTPYKTYpE: TIOOYJIsApHbIE U (PUOPHILIPHbIE
6esku. [TpocThie U cI0KHBIe OSKH.

OcHoBHbIe (DYHKLMHU OETKOB B KJIETKE.

®PepmenTsl. VX posib B skMBOH npupose. MexayHapoaHas Kiaccudukaiusa 1 HoMeHkaaTypa ¢pepmenTos. CrienindpuyHocTh
neiictBud pepmenToB. M3odepmenTs! (M303uMsl). MynbTudepmenTsl. CTpoeHue pepMeHToB. [IoHATHA: KOhepMeHT,
KopakTop, MpocTeTnyeckas rpymnna. Poib BUTaMUHOB, METAJIOB U APYTUX KO(AKTOPOB B (PYHKLIMOHHMPOBAHUU (DEPMEHTOB.
AKTUBHBII IIEHTP (pepMeHTa. AJUIOCTEPUUYECKUI LIEHTP.

O6mwue npencrapiaeHus o Kataamse. PU3NUecKril CMBICIT KOHCTAHTBI CKOPOCTH XUMHYECKON peakluy (SHepreTuyecKas
JMarpaMmma peakiyy, epexoJHOe COCTOSHUE, SHEPIUsl aKTHBALMK). MexaHu3M aeicTBus pepmeHToB. OCOOEHHOCTH
(epmenTaTHBHOTO Katanmu3a. DHeprus aktuBauyu. Kunetrnka hepMEeHTaTUBHBIX peakiyil. Y paBHEHNE
Muxasmuca-Menren-Bbpurrca- XonaeiiHa. Koncranra Muxasmica. HauanpHas u MakcUManbHasi CKOPOCTh (pepMEHTaTUBHOMN
peakiyu. I'pacpudeckue Metoss! aHaIM3a (bepMEHTATUBHBIX PEaKInil.

OcCHOBHBIE CBOMCTBA (PepMEHTOB, BIUSHUE HA CKOPOCTh (DePMEHTATUBHBIX Peakluil TeMmeparypsl, pH-cpesl, akTHBaTOpOB,
uHru6mropos. Hrubuposanue ¢pepmenToB. Tunbl vHruOMpoBanusi. Peryisiims akTuBHOCTH (hepPMEHTOB B JKUBBIX OPraHM3Max
Y [IPUHLIMIIBI PEryJIsiU MeTaboJM3Ma: U3MEHEeHHe KoaudecTBa hepMeHTa, npodepmeHTa, Xumuieckasi MoauduKarums,
MIPUHIIKI OOPaTHOM CBsI3M, 3aKOH AEHCTBUSA Macc, JoKanu3aius ¢hepMeHTOB B KiieTke. OnpenesicHne akTMBHOCTU (hepMEHTOB.

Tema 2. HykJienHoBbI€ KHCJIOTHI
HyxkJ/ieuHoBbIe KMCIOTHL. BU/Ibl HYKJIEMHOBBIX KUCJIOT U UX OCHOBHbIE (DYHKIIUH.

CTpoeHre HyKJIeMHOBBIX KUCJIOT. [IypHHOBBIE M MMPUMUIMHOBBIE a30TUCThIE OCHOBAHUS. YTJIEBOAHbBIE KOMIIOHEHTHI: puo3a u
Je3zokcupr6o3a. Hykiieosuns! n Hykneotunsl. Llukmndeckue Hykiaeotuasl. Hykineoruanbie KodhepMeHTH M IEPEHOCUMKU
COEIMHEHMI1, IX OCHOBHBIE TUITBL. Makposprudeckas cBs3b. Makpoaprudeckue coequnerns: AT, Hykiaeo3unpocdarsl.
Onuro- 1 MOJTMHYKJICOTUIBI.

CrpykrypHas opranuzanus JHK: nepsuunad, BTopryHas u TpeTruHas cTpykrypsl. IIpasuia Yapradga. KommnemenrapHsie
napsl HykteotnaoB. Popmet JHK. Maminapomsl. Cyneperimpanisanus JHK u e€ 6rosnornyeckoe 3Hauenue. ' ucToHs! n
CTpOeHHe XpOMaTHHA. THITH CBsI3eH, CTAOMIM3UPYIOIIUX YPOBHH CTPYKTypHOU opranu3armu JHK. dusnko-xumudeckue
cpoiictBa JJHK: nenarypatms, peHaTyparisi, BBI3KOCTb, Norjomenre B Y P, peakIimoHHOCTIOCOOHOCTb.

OcHoguble Buabl PHK, vx ¢yHkmm u nokanusanus B kietke. OcodeHHoctn crpoenusi BuaoB PHK. ®usnko-xumuueckue
ceorictBa PHK.

Tema 3. O6MeH 0eJK0B H aMHHOKHCJIOT. OOMEeH HYKJI€OTHIOB.
Mertabom3mM, pyHKINME MeTadomu3Ma. [ToHATHS: aHA0O0IM3M U KaTaOoJI3M.

Oo6MmeH GestkoB M aMMHOKUCIOT. Kata6onu3m aMmuHOKUCHOT Jle3aMUHMpPOBaHKE, TPAHCAMHUHUPOBAHHUE, TPAHCIE3aMHUHUPOBAHUE
(HenpsiMOe [Ie3aMUHUPOBAHUE) U JIeKapOOKCUIIMPOBAHUE AMUHOKHUCIIOT, MEXaHU3MbI, OMOJIOTHYECcKoe 3HaueHue. JleToKchKaius
OuoreHHbIX aMuHOB. [1yTH HelTpanu3anuy aMMuaka. BHOCHHTE3 MOYEBUHBI.

buocuHTe3 aMUHOKUCIIOT. O6HII/I€ nyTn OMOCHHTE3a AMUHOKHCJIOT. Pel"yJ'IHIlI/IH OMOCUHTE3a AMUHOKHCJIOT.
O6meH HYKJIEMHOBBIX KHUCJIOT. Kara6ommsm IIYPUHOB 1 IIMPUMUIUHOB, KOHCYHBIC ITPOAYKTHI pacriajia.

AHa00JIM3M HYKJIEOTHIOB. BUOCHHTE3 MUPUMUIMHOBBIX M IIYPHUHOBBIX pUOOHYKJIEOTHIOB. OCHOBHBIE MyTH. BruocuHTe3
JIe30KCHPUOOHYKJICOTHIOB. PeryJisiiisi OGMOCHHTE3a HYKJICOTHU/IOB.

Tema 4. CuHTE3 HYKJIE€HHOBBIX KHCJOT H 0€JIKOB

PerumikarusHsiii cuate3 JHK y mpokaproT u syKaproT: MHALMALWS, SJI0HTalys, TepMuHanus. CTpoeHe periMKaTBHON
BWJIKH, OCHOBHBIE OeJIKM perumkanun. Tenomepa, Tenomepasa. Penaparms IHK, penapanus genypunmsuposansoil [JHK,
XMMHYECKH MOJU(PUIIMPOBAHHBIX a30TUCTHIX ocHOBaHMH, SOS-penapanus. Cunre3 JHK na PHK.

Cunte3 PHK (tpanckpuris). PHK-nonumepassl. OcHoBHBIe 3Tarnbl OnocunaTe3a PHK: nHMIMaius, 3;10Hranus, TepMAHaIus.
ITpomoTop. [TocTTpanckpurimonHbiii npotieccunr PHK.

SAEKTPOHHBH
Crpanuna 5 u3 11. Il YHHBEPCHTET
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Cunres Oenka (tpaHcisamus). Madopmarmonnsie PHK, renetndeckuii koa. OCHOBHBIE STAITbl CHHTe3a Oelika. AKTHBAIHS,
PEKOTHUIMS aMUHOKUCIIOT U cuHTe3 amuHoanmI-t-PHK. Kak TpaHcMpyoTest KOIOHBI, puOOCOMBI, MHUIIUAIUS TPAHCIIAINH,
3JIOHTalus, TepMUHAIUs. Pa3nnuust ciHTe3a Oeka y 9yKapuoT U npokapuot. [lommcomsr. [IporieccuHr u TpaHCcopT
TIOJIMITENTUIHBIX 1iene. [locTTpaHcsIMoHHbIe MOAU(UKAIIN OSJTKOB.

Tema 5. YraeBoabl.

VrieBoapl v MX OMoJorHyeckast pojib. XUMUYECKUIA COCTaB U cBoMCTBA. CTepeoXuMus yriaeBoaoB. PeaklmoHHOCIOCOOHOCTD
yraeBogoB. Knaccudukanus yrneBosoB. AJbio- B KeTocaxapa. MoHocaxapu/sl, IX n30Mepus 1 KoHpopmamuy. Baxneiime
MIPEICTaBUTEIM MOHOCAXapHJOB, MX CTPYKTYpa, CBOMCTBA U paclpocTpaHeHue B npupoge. [ mnkosuasl. Onurocaxapuisl, MX
CBO¥iCTBa 1 GHonormyeckas poib. Caxaposa, JaKTo3a, MJIbTO3a, CTaxro3a. [loimcaxapuibl: cOCTaB, TUITHI CBSI3eH, BETBICHHE.
Knaccndukanms nomicaxapuaos. BaxHenmme npeacTaBuTeNIn: KpaxMadl, IIMKOTeH, LeJUTI0I03a, XUTHH, TEKTUHOBBIE
BeIeCTBA. Y YaCTHs ITOJIMCAXapHUAOB B PETYIISLMHI KJIETOYHOTO MeTabosm3Ma.

O6meH yrieBosioB. Kata6oimm3m rimoko3bl, PyHKIMY OKUCIUTENbHBIX MTPEBPAILCHUH TTIOKO3bl. AHA3POOHBIN U a3pOOHBIN
pacnap yrieBojoB. I'mukonus. I'koreHonus. Peryssius rimkonusa 1 rIMKoreHonusa. bposkeHue: MOJIOUHOKUCIIOE,
criuproBoe. [TenTro3oocdaTHbIi yTh OKKCIIEHHUS TIIOKO3BI U €r0 OUOJIOTMYECKOe 3HaYCHHE.

AspobHOe OKHCIIeHHe YIieBofoB. OKHCIUTEIbHOE JeKapOOKCUIIMPOBAHNE TTMPOBUHOTPAIHON KHCIIOTHI.
[NupyBataernaporeHasHbiii KOMIUIEKC. LIMKIT TpHKapOOHOBBIX KMCIIOT U €ro 3HAUYeHHe B IpoIieccax Karados3Ma u
aHabom3ma. CybcrpaTtHoe B OKUcuTebHoe docdopunpoBanue. buosneprerrka. OkucnuTeabHOe GochOpHIpOBaHHE.
OKHCINTETbHO-BOCCTAaHOBUTEIBHBIE ITPOLIECCHl. MUTOXOHAPHH, NX CTPYKTypa 1 (hyHKIWMH. [pIxaTenapHas 1erb. KoMmoneHTs
JpIxaTenbHoH 1iend. [IpeacTaBienne o MeXxaHM3Max CONpPsUKEHMS OKMCIeHNs 1 (pochopriIMpoBaHus B JbIXaTEIbHOU IIETH.
TparcMeMOpaHHBIN OTEHIIMAT HOHOB BOJIOPO/ia Kak (hopma 3amacanusi sHeprun. O6patumast H+-ATPaza. Perymsinus
MHUTOXOHJPHATbHOTO OKHCIIEHHSL.

CBobomHOE OKUCIeHNE. AKTHBHBIE (hOPMBI KHCIIOPOJa.

AHabonm3m YIJIEBOAOB. CuHTE3 IJII0KO3H B OpraHunsme - r”iIOKOHCOIeHE3. PCFyIIHHI/IH rmoKkoHeoreHe3a. CuHTE3 IIMKOreHa ?
TJIMKOHEOI'CHE3, €0 peryjidnus.

OO111Ke MPUHIUIILL PETYJIALNKA YIJIEBOIHOIO 0OMEHa.

®orocunTes. CTpoeHHe XJIOPOIIACTOB, MMTMEHTHI (hoTocuHTe3a. CBETOBAst M TEMHOBAS CTAAWMK, OMOXHMMHYECKHE ACTIEKTHI
(porocunTesza. Porodochoprmmporanue. Lykn Kanseuna. @oroapixanue. Jlokamusamus mpomeccoB. bruocuaTes
TIOJINCAaXapHUJIOB.

Tema 6. JInunuabl

JIunupl, oO1Me CBOMCTBA U MX Ouosioryeckas posib. CTpoeHHe U CBOWCTBA KUPHBIX KUCIOT. HachlllieHHbIe U HEHACBIIIIEHHbIE
JKHUpHbIe KUCTOTHL. Knaccudukanus, nsomepus v CTpyKTypa HEHACHIIIIEHHBIX KUPHBIX KACIOT. HezameHnMbIe KUpHbIE
KHUCJIOTHI.

Kiaccudukanus minuaos. CTpyKTypa, CBOMCTBA M PaCIIPOCTPaHEHHe B IPUPOJE.

Buonornyeckue MeMOpaHbl, UX CTPYKTypa U (pyHKIMH. Posib TMMuaoB, GeJIKOB U yrieBOACOAEPKAIMX COSAMHEHNH B MX
opranuzauuy. Mogens 6uonorndeckux Memopan Cunrepa-Hukonbscona.

Pu3NKO-XMMUYECKHE CBOMCTBA IBOWHOM (pOCchONMITIIHON MeMOpaHHl (ITPOHNIIAEMOCTh, TUMHAMUYHOCTb, aCHMMETPUYHOCTb,
3aMKHYTOCTB).

TpaHCIIOPTHBIE IPOLIECCH Yepe3 MEMOPAHBL: TACCHBHBII 1 AKTUBHBIN TpaHcopT. KaHasbl, HOPHL, IEPEHOCUYMKHY, PELEHITOPH U
n3bupaTesbHas MPOHUIIAEMOCTh OMOJIOTHUeCKUX MeMOpaH. Bujibl mepeHoca BEIIECTB U CUTHAIOB Yepe3 MeMOpaHbl. DK301IUTO3
Y SH/IOLUTO3.

O6wmeH murmuioB. KaTabommam mnuaos. [Mapoau3 TpHaliIrMIIepIHOB, PeryJisius Junoim3a. OKHUCIeHHe KUPHBIX KUCIIOT:
AKTUBALMS )KUPHBIX KUCIIOT, TPAHCTIOPT AlIUIBHOU IPYIIBl B MUTOXOHIPUU (POJIb KAPHUTHUHA), 3-OKKCIIeHHE )KUPHBIX KUCJIOT.
DHepreTvKa OKUCICHUs KUPHBIX KUCIOT. OKUCIeHE HEHACHIILIEHHBIX )KUPHBIX KUCIOT. JIoKanu3aluyst mpoueccoB pacnaia
JINIUOOB.

BurocuHTe3 KUPHBIX KUCTIOT - JIMIIOTeHe3: TPAHCTIOPT BHYTPUMUTOXOHAPUATBLHOTO aneTuia-KoA B muroriasmy, oOpa3oBaHue
ManloHWI-KOA, CHHTe3 HaCBIILEHHBIX KUPHBIX KUCAOT. CHHTETa3a KUPHBIX KUCJIOT. OCHOBHBIE OTJIMYMS KaTaO0IM3Ma KUPHBIX
KHCJIOT, OT aHaboM3Ma. BUOCHHTe3 HeHACHIILEHHBIX KUPHBIX KUCAOT. CHHTE3 TPUALIITIMLEPUHOB U (POChOTUITUIOB Y
MPOKAapUOT U 3yKapUoT. BUOCHHTE3 CTEPOUIOB (XOJECTPUHA).

Perysiimst MeTa60JM3Ma JTUITHIOB.

Tema 7. BuraMuHBI

Buramunbl. OO11ee MOHATHE O BUTAMUHAX, KIaccH(UKanus, HOMeHKIaTypa, pyHKimu. CTpyKTypa, CBOMCTBa,
pacrnpocTpaHeHHe B IPUPOAE, OMOJIOTHUecKast poJib BaKHEHIINX MPpeACTaBUTeIed BUTAMUHOB. KipopacTBOprUMbIE BUTAMUHBL.
BurtamuHBI TpyIIIEI A, MX CTPOEHHE, yYacTHe B 3puTeIbHOM akTe. Butamunsl rpymmel D, E, K, ux crpoenne n pyHkImm.
BopopactBoprMsle BUTaMuHBL. Butamunsl rpymmn B, C, P. VX cTpoeHre 1 0CHOBHBIE (DYHKIIMH B IpoLieccax OOMEHa BEIeCTB.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCS M0
I CIHILINHE (MOIYJIIO)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

RNA Interface - http://www.nature.com/focus/rnai/animations/animation/ui_main.swf
Baza 3HaHwMii o OMooruK YesoBeka - http://humbio.ru
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BUOXMMMUA: npocserutensckuil untepHeT-1ipoekT (BIOCHEMISTRY .pro) - https://www.biochemistry.pro/

VHTepaKTUBHBIE MOJEIH 110 OMOXUMUH -
http://school-collection.edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceeda3e5/114728/

caiit o xumuu - http://www.xumuk.ru/encyklopedia/

9. MeToanuecKne yYKa3aHHA UIA 00yUJaIomMXCs M0 0CBOEHHIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH aluu

JIEKLIU PaboTa ¢ KOHCIIEKTOM JISKITUI

ITpocMoOTpUTe KOHCIIEKT Cpa3y MOCJIe 3aHATUIl, OTMEThTE MaTeprall KOHCIIEKTA JIEKIIUNA, KOTOPBIA BbI3bIBAET
3aTpyAHEHUs 1)1l MoHUMaHus1. [lonbITaliTech HAMTH OTBETHI HA 3aTPYIHUTEIbHBIE BOIIPOCH, UCMIOJb3Y I
PEeKOMEHTyeMYIo JIUTepatypy. Ecii caMOCTOATENIBHO He YIaIoCh pa300paThcs B MaTepuaie, chopMyIupynTe
BOIPOCHI U 0OPATUTECH 32 TIOMOIIIBIO K MIPENoiaBaTe o Ha KOHCYJIbTAIIMH WK OJIVOKAKIIeN JISKITUH.
PerynsipHo oTBOIMTE BpeMsl /11 MOBTOPEHUSI TPOMIEHHOrO MaTepuasa, MpoBepsis CBOU 3HAHUs, YMEHUs U
HABBIKU MO KOHTPOJILHBIM BOIIPOCAM.

npaktudeckue | [IpakTuyeckue 3aHATUS POBOASATCS B (popMe KOJUTOKBUYMOB. [10Ar0TOBKA K KOJUIOKBUYMY BKJIIOUaeT 2 3Tamna:
3aHATAA 1#1 - opraHU3aIMOHHBIIH;

2ii - 3aKpervieHre 1 yriyOieHne TeOpeTHUECKUX 3HAHU.

Ha nepBom 3Tane CTy/IeHT IJIaHUPYET CBOI0 CAMOCTOSATEbHYIO pa0OTy, KOTOPask BKIIIOYALT:

- ysICHEHHE 3a/IaHUs1 HA CAMOCTOSITEIbHYIO padoTy;

- OA0OP PEKOMEHIOBAHHOM JIUTEPATYPBI;

- COCTaBJICHHUE TUIaHA Pa0OThI, B KOTOPOM OIPEJIEIISIOTCS OCHOBHBIE ITYHKTHI MTPEJICTOSIIIEN MOATOTOBKH.

€aMoCTOsI- CamocrosiTenbHasi padoTa MPOBOAUTCS C LIENbI0 YIITyOIeHs 3HAHUI 110 UCLIUILIMHE U MTPe/lyCMaTpUBAeT:
TenbHas padoTa | - YTeHHe CTyJeHTaMH PEKOMEHJOBAHHOM JIMTEpaTyphl M YCBOSHUE TEOPETHUYECKOr0 MaTepraa AUCIUILUINHBL,
- IOATOTOBKY K MPAaKTHYECKUM 3aHATUSIM U KOJUIOKBUYMaM;
- paboty ¢ IHTepHeT-MCTOUHUKAMM;
- IOATOTOBKY K c/laue 3a4era.
[InanvpoBaHue BpeMeH! Ha CAaMOCTOSITEIbHYIO padoTy, HEOOXOMMOT0 Ha N3yYeHHe HACTOSIIIEH AMCIUIIINHEL,
CTyZIEHTaM JIydIlle BCEro OCYIIECTBIISATh Ha BECh CEMECTP, PelyCMaTprBasi PU 3TOM PETyJIsSIpHOE ITOBTOPEHNE
NPOM/IEHHOTo MaTteprania. Marepuas, 3aKOHCIIEKTHPOBAHHbIN Ha JIEKLHUSIX, HEOOXOJUMO PETYJISIPHO JAOTIOHSTh
CBEIECHUSIMU U3 JIMTEPATyPHBIX HCTOYHUKOB, IPECTAaBIEHHBIX B pabouei porpamme JUCHMIUINHBL 'Broxumus'.
Mo Kax10¥ U3 TeM [UIsi CAMOCTOSATENBHOTO U3YUEHHUs1, IPUBEJICHHBIX B pabovel MporpaMMe JUCIUIIIHHBI,
clielyeT cCHavasa MpovnTaTh peKOMEHIOBAHHYIO JIMTEPATYPy U NMPU HEOOXOIUMOCTH COCTABUTh KPaTKUI
KOHCITEKT OCHOBHBIX TOJIOXKEHHUI, TEPMUHOB, CBE/ICHUH, TPEOYIOLIUX 3aTIOMUHAHUS U SIBJISTIOIINXCS
OCHOBOIIOJIATAIONIMMH B 3TOH TeMe U JUIsi OCBOSHH S ITOCIIEYIOIINX pa3esioB Kypca.

3K3aMeH Ipu MOAroTOBKE K 9K3aMeHY HEOOXOIMMO OMUPAThCS Ha JIEKIIMU U PEKOMEH/IOBaHHYIO TUTepaTypy. BHadane
clieyeT MPOCMOTPETh BECh MATEPUAT 110 CAABAEMOM TUCIMILUIUHE, OTMETHTD JIJIs Ce0s1 TPYJHBIE BOITPOCHI.
O06s13aTeIbHO B HUX pa3obparthes. B 3akimodeHne emne pa3 1enecooOpa3HO MOBTOPUTh OCHOBHBIC TIOJIOKCHUS.
Kaxp1if 5K3aMeHaIMOHHBIN OMIIET COIEPKUT [IBa BOIIPOCa.

10. ITepeyenb nHG OPMAIUOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIeCTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEO0O0XO0JUMOCTH)

[NepeueHs MHGOPMAIIMOHHBIX TEXHOJIOTUH, HCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboyeil mporpamme JUCHMUILUIAHBI (MOYJISI).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJLHOI0
npoiuecca no JHCIHUILIHHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 Cleyiome
KOMITIOHEHTH:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 obecrieueHneM JoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM paboTEI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CTIeHATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KOMHI)IOTep W MIPUHTEP JIA paCII€YaTKH pa31aTOYHbIX MATEPUAJIOB.
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MynsTUMeauiHas ayAUTOPHUS.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy'-lalOI[II/lXCﬂ HMHBAJHUI0B U JIUII C
OrpaHU4Y€HHBbBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HeO6XOIlI/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTHH, 06ﬂerqa10m1/1e
BOCIIpUATUE I/IHCt)OpMaI_[I/II/I Oéy‘laIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA:

- CO3/[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa30BaHusl B albTEPHATHBHBIC
(bopmbl, y1OOHBIE 1S PA3IMYHBIX MTOJIb30BATECH;

- CO3/J]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX O3 MOTepH JAAHHBIX WM CTPYKTYPHI, IPEyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHui 6e3 MoTepy KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPaBJIeHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUAaIOIIMXCsl BOCHPHHUMATD OJIHY U TY ke MH(GOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA TIiepeiavn HH(bOpMaHHH, OpraHu3anv pa3jInvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10Luer0051 C IpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOT'YT OBITH
HCIOJIb30BaHbI JId TPOBEACHU A BUPTYAJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIaAaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, MpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH Il OpraHu3aluy GopM TEKYIIEro U MpoMeKyTOUHOro
KOHTPOJIs;

- YBEJIMYCHUE TPOAOJLKUTCIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMLIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMe)KyTO‘-IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTECIIbBHOCTU UX CAAYU:

- MMPOIOJIKUTEILHOCTY CIAYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosee yeM Ha 90 MUHYT;

- MPOIOJKUTETBHOCTY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOM (popMme, - He
6osee yem Ha 20 MUHYT;

- MIPOJOJIKUTENBHOCTY BBICTYIUIEHUsT 00YYaIOIIerocs MpH 3alliTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.

[Iporpamma cocrariieHa B cootBeTcTBuu ¢ TpedoBanusiMu PI'OC BO u yueOHbM ruianoM mo Harpasienuio 04.04.01 "Xumust" u
MarucTepcKoi mporpamme " XeMonH(pOpMaTHKA 1 MOJIEKYJISIPHOE MOJIETMpOBaHue" .

SAEKTPOHHBH
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSITNPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepaTtypa:

1. TiokaBkuHa, H. A. Brnooprannueckas xumus : yueonuk / TiokaBkuna H. A. , Baykos 1O. U. , 3ypa6sn C. 3. - Mocksa :
I'0TAP-Menua, 2020. - 416 c. - ISBN 978-5-9704-5415-2. - Tekcr : anextpoHHsi // SBC 'KoHcynbTaHT cTyaeHTa' : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970454152.html

(mara obpamenus: 28.05.2021). - PexuM rocTyna : 1o moJrmcKe.

2. brnooprannyeckas xumusi: yueO6nuk / V.B. Pomanosckuii, B.B. Bontpomerok, JI.I'. 'mapanoBuu u nip. - Mocksa : HULL
NH®PA-M, Hog. 3nanue, 2015. - 504 c. - (Boicmee oopaszoBanue). - ISBN 978-5-16-010819-3. - TekcT : 371€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/502950 (gata obpammenus: 28.05.2021). - Pesxum goctyna : o MoJfmcKe.

3.3ypabdsu C.3., Fundamentals of bioorganic chemistry OcHOBbI GrOOprannueckoil xumuu : yueOHuk / Zurabyan S.E. -
Mockga: '90TAP-Meaua, 2015. - 304 c. - ISBN 978-5-9704-3443-7 - Tekcr : anektpoHHsI# // DBC 'KoHCyIbTaHT cTyeHTa'
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970434437.html (nata obpamenusi: 28.05.2021). - Pexum
JOCTYIIA : IO MOAIHNCKE.

4. TTpyHIMIIBI ¥ METObl OMOXUMUH 1 MOJIEKYJISIPHOM OMoJIoruy : ydeOHoe rocobue / iox penakumen K. Yuscon, Ix. Yonkep ;
niepeBoy ¢ anrimiickoro T. I1. Moconosoi,E. 0. Bozenek-Penternsik. - 3-e nzg. - Mocksa : Jlaboparopus 3Hanui, 2020. - 855
c. - ISBN 978-5-00101-786-8. - Tekcr : anexTpoHHsIi // JIaHb : aneKTpoHHO-OMOMMoTeYHas cucrema. - URL:
https://e.lanbook.com/book/151579 (mata o6pamenus: 28.05.2021). - Pexxum moctyna: st aBTOPH3. TIOJIb30BaTENIEH.

5. TokaBkuHa, H. A. Buoopranuyeckasi XumMusi : pyKOBOJICTBO K MPAKTHYECKUM 3aHATUSAM : yueOHoe nocodue / mop pea. H. A.
TrokaBkuHO# - Mockga : '90TAP-Menua, 2017. - 168 c. - ISBN 978-5-9704-4209-8. - TekcT : anekTponHbii // S5C
'KoncynbranT cryaenra’ : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970442098.html (nata obparieHusi:
28.05.2021). - Pesxum mocTyna : 1o MOAIKCKe.

JonoJHUTeIbHAS JUTEpaTypa:
1. CycnsHok, I'. M. OcHoBbl 6roxumun : yueOHuk / I''.M. CycisHok. - 2-e uzf., ucrnp. - Mocksa : UHOPA-M, 2021. - 400 c. -
(Beicuiee o6pa3zoBanue: bakanapuar). - DOI 10.12737/1003787. - ISBN 978-5-16-014795-6. - Tekcr : anektpoHHsiil. - URL:
https://znanium.com/catalog/product/1003787
(mata oopamenus: 28.05.2021). - Pexum mocTyma : o HOAIICKE.
2.CesepuH C.E., buosnornueckas xumusi ¢ yrpaxHeHUsIMU 1 3a1a4amu : yaeOHuk / ox pen. C.E. CeepuHa. - 3-e u3n.,
crepeorunHoe. - MockBa: I'90TAP-Meaua, 2016. - 624 c. - ISBN 978-5-9704-3971-5 - Tekcr : anektponnsiii // DBC
'KoncynbranT cryaenra’ : [caiit]. - URL: http://www.studentlibrary.ru/book/ISBN9785970439715.html (nara oGpamenusi:
28.05.2021). - Pesxum moctyna : 1o MOATKCKe.
3. Omurpues, A. 1. Buoxumus : yaye6Hoe niocooue / A. [I. Jumurpues, E. [I. AMOpocbkeBa. - MockBa : M3nartenbcko-ToproBast
koproparms 'Jamkos u K-', 2014. - 168 c. - ISBN 978-5-394-01790-2. - Tekcr : anektponHsiid. - URL:
https://znanium.com/catalog/product/1093186 (nara o6pamenus: 28.05.2021). - Pexxum gocTyna : o NOAMHUCKe.
4. Henbcon, 1. OcHoBbl 6noxumun Jlenunmkepa : yueOHoe nocodue / 1. Henbcon, M. Kokce ; nepeBop ¢ anrmuiickoro T. 1.
MocouoBo¥i [u ap.]. - 4-e u3n. - Mocksa : Jlaboparopust 3Hanmii, 2020 - Tom 1 : OCHOBB OMOXMMUH, CTPOSHUE U KATAJIN3 -
2020. - 749 c. - ISBN 978-5-00101-864-3. - TexcT : anekTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOTeHas cuctema. - URL:
https://e.lanbook.com/book/135557

(mata oopamenus: 28.05.2021). - Pexxum mocTyma: Iuist aBTOPU3. TIOJIb30BATEIIEH.

5. Turos, B. H. KiimHuueckast GMOXUMUs KUPHBIX KUCIIOT, TMIUIOB U unonpotenHoB / B. H. Turos. - Mocksa, Teeps:
Tpuana, 2008. - 272 c. - ISBN 978-5-94789-279-6. - Tekcr : anexTponHsiil. - URL:
https://znanium.com/catalog/product/451702 (nara o6pamenus: 28.05.2021). - PexxuM Jroctyna : 1o noJfumcke.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSTNPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

3AE
Crpanuna 11 u3 11. Bl YHH



http://www.tcpdf.org

