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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-5 CnocobeH mpoBOauTh pabOTHl MO 0O0pabOTKEe W aHadu3y HAyYHO-TEXHUYECKOHW HH(pOpManud M
pe3ybTaToOB MCCIEN0BaAHUMN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
WuaukaTophl JOCTHKEHVSI KOMIICTCHITHH
npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-5 CnocoOeH mpoBOauTh |AHATU3UPYET TEOPETHYCCKUE U AKCICPUMEHTAIBHEIC
paboTsI 0 00paboTKE U JTAaHHBIC TIPOIIECCOB W SIBIICHUH, TPOUCXOMAANINX B JKUBOH
aHaJTN3Y IpUpOJIE
HAyYHO-TEXHUYECKOM
nH(OPMAITUH U PE3YJIETATOB
HCCIEI0BaHUM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-5 CnocoGen mpoBoguTh paboThl MO 00pabOTKE M aHAINU3Y HAYYHO-TEXHUYECKOM
MH(POPMALIUHU U PE3YJIBTaTOB UCCIIETOBAHUN

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31516718

1 |AxTyanbHbIe +
HaTpaBICHUA
COBPEMEHHOMN XUMUU

2 |Buoreorxummnyeckue +
LMKJIBI

KBanToBas xumus +

Komonanas xumusa +

KpI/ICTaHHOXI/IMI/IH +

AN || bW

Hanomarepuainosenen +
ne

7| [Ipennunnomuas +
MpaKTHKA




o0

CrocoOsI pa3aeneHus | +
U KOHIICHTPUPOBAHUS

9|Crpoenue Bemecta | +

10|CynpamonekynspHas +
XUMHUS

11| Teopus pacTBOpOB +

12 | XuMHuuecKkue OCHOBEI +
OMOJIOTUYECKUX
MPOLIECCOB

13 | Xumus +
KOOPAUHAIIMOHHBIX
COEIUHEHUN

2. MecTo mucuuiuiaabl B cTpykrype OII 0akanaBpuara:
HucuunnuHa «buoopraHuyeckas XUMHUS» OTHOCHUTCS K  4YacTd, (opMupyeMoil  ydacTHHUKaMU
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro muana OIl mo Hanpasnenuto moaroroku 04.03.01 - Xumus.

Jucuunnuna «bnoopranndeckas XuMus» U3y4aercs B 5 CEMECTpE.

3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIUIUIHHEL: 4 3.€.
Oumnas: 4 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 144
KonTaktHas pabora 96
Jlexuu (Jlexiun) 32
Jlaboparopnsie (JIab. pab.) 32
[Tpakruueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 12
DK3aMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnou DOpMBI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
O|]0O0|[0O0]|O
5 cemecTp
1 AMWHOKHUCIIOTHI. TectupoBanue;
benku. ®epMeHTHI. Brinonnenue u
6 6 6 2 3aIuTa
1a00paTOPHBIX
pabor
2 Hyxnennosbie Tectuposanue;
KHCIIOTBI Brinonnenue u
6 6 6 2 3aIuTa
n1abopaTtopHOH
paboThI




OO0OMeH 0eJIKOB 1
AMUHOKUCIIOT.

Oo0MmeH
HYKJICOTHIOB

TectupoBanue;
Brimonnenue u
3ammTa
n1abopaTtopHOH

paboThI

4 Cunre3 TectupoBanue;
HYKJIEMHOBBIX 4 - 412 KonrtponbpHas
KHCTIOT U OeKOB pabora

5 VYIieBOabI. TectupoBanue;
Brimonaenne u
4 6 4 2 3arura
nabopaTopHOM
paboThI

6 JInmm el TectupoBanue;
Brimonaenne n
4 4 4 1 3aIuTa
nabopaTopHOM
paboThI

7 Butamunbl BBITIOJTHEHHUE U
3aIuTa
nabopaTopHOM
padoTHI;
KonTposnbHas
pabora

Tema 1. AMunokucjotbl. beakn. ®epmentsl. (IIK-5)
Jlekuus.

AMHMHOKHUCIIOTBI, WX Ouonorudeckue (yHKIuH. Tumbl aMUHOKHCIOT. Kimaccudukanmuy aMHHO-KHCIIOT.
3aMEHUMBbIE U HE3aMEHUMbIE aMUHOKHUCIOThL. OCHOBHBIE CBOMCTBA aMUHOKHUCIOT. CBOMCTBA UX PaUKaJIOB.
[Tenrrunbl. MeTonb! pa3neneHus U UASHTH(DHUKAITMA aMUHOKHUCIIOT | TTETITHIOB.

benku. YpoBHU CTPYKTYpHOH OpraHuzanuu OENKOBOH MOJEKYJbl: NEpBHYHAs, BTOpUYHAS (0-CIHpab,
B-xoH(popMaIKs, KOIJIareHoBas CIupalk), TPETUYHAS U YeTBEPTUYIHAS CTPYKTYpHL. JlomeHbl. THITBI CBs3eEH,
CTaOMIIM3UPYIOUIMX YPOBHHU CTPYKTYPHOM OpraHu3anuu Oenka.

CamoopraHusanuss  HaJAMOJIEKYISApPHBIX  OCJIKOBBIX  CTPYKTyp. BHyTpukierouHoe (¢opmupoBaHue
MPOCTPACTBEHHON CTPYKTYphl OenkoB. ['mmotesa "pacraBineHHoi mioOynsr". [llanepoHsl, ma-nepoHUHBI.
Jerpananus 6enkoB. YOUKBUTHH - 6enoK Aerpananun. Cexperus OeIKoB.

CpoiicTBa 0GENKOB: pacCTBOPHMOCTH, M303JIEKTPHUECKAsi TOYKA, JEHaTypanus M peHarypaius. OCHOBHBbIC
METO/IbI BbI/IETCHUS, PPAKIMOHUPOBAHHS U U3YUCHUS pa3MepoB U (POPMBI OETTKOBBIX MOJIEKYJI.

[Mpuanmne! knaccudukanuu 6enkoB. Kimaccudukamust 6€1KOB MO TPETUYHOW CTPYKTYpE: IIO-OyIsIpHBbIC U
¢ubpmuisipasie 6enku. [TpocThie U CI0KHBIE OETIKH.

OcHoBHble ¢yHKIUU OenkoB B kieTke. Depmentel. X ponb B kuMBOHM mpupozae. MexayHapoa-Has
kinaccuukanus U HOMeHkiarypa ¢epmenToB. CrenuduuHocTh AeHCTBHS (epMeHTOB. M30hepMeHTHI
(u303uMel). MynsTudepmentsl. Ctpoenue gepmentoB. [lonarus: kodhepMeHT, KopakTop, IPOCTETUIYECKAs
rpymnmna. Ponb BUTAMHUHOB, METAJNIOB U APYTUX KOPAKTOPOB B (PYHKIIMOHUPOBAHUU (DEPMEHTOB. AKTUBHBIN
neHTp depMmenrta. Atoctepuueckuii HeHTp. OO0-mue npencraBieHus o Katanuze. OU3NYECKU CMBICIT
KOHCTAHTbl CKOPOCTHM XHUMHUYECKOW peak-IMM (PHEpreTudeckas JauarpaMma peaklud, I[EepexXoJHOe
COCTOSIHME, DHEprusi akTuBanuu). Me-xaHu3m geiictBusi (epmeHToB. OCOOCHHOCTH (EPMEHTATUBHOTO
KaTajausa. OHeprus aKTUBA-1IHUH. Kuneruka (bepMeHTaTUBHBIX peaxkuui. YpaBHeHME
Muxasnuca-Menrten-bpurrca-Xonaeitna. Koncranta Muxasnuca. HauanbHas 1 MakcuMasbHasi CKOPOCTh

dhepmenTaTuBHOM peakiuu. [ paduieckre MeTonpl aHaIM3a (HEepMEHTATUBHBIX PEaAKITUH.
IIpakTH4eckoe 3aHATHE.

Cemunap

1. AmunokuoThl. Tunsl, knaccuduxanuu. CoiicTsa. [lentumap.



2. benku. YpoBHU CTPYKTYpPHOU OpraHU3aIiy OEIKOBOM MoieKyibl. CBONCTBA, Ki1accu(UKaus OSIIKOB.

3. OcHOBHBIE CBOMCTBA (DEPMEHTOB, BIMSIHUE HA CKOPOCTh ()EPMEHTATUBHBIX PEAKINI TEMIIEPaTypHhI,
pH-cpenpl, akTUBaTOPOB, UHTUOUTOPOB.

4. arubupoBanue ¢pepMeHTOB. TUTTBI HHTUOUPOBAHMUS.

5. Perynsuust akTHBHOCTH (DEPMEHTOB B )KMBBIX OpraHU3Max U MPUHLUIBI PETYISLIUN MeTaboIn3Ma:
M3MEHEHHE KonyecTBa pepMeHTa, IpoepMeHTa, XuMrueckast MOAU(UKAIM, TPUHIIUI 00paTHOMN CBS3H,
3aKOH JCWCTBUS MAaccC, JTOKaIU3aus (PepMEHTOB B KJIETKE.

6. OnpesiesieHre aKTUBHOCTH (DEPMEHTOB.
JlaboparopHbie padoThbI.
Jlabopatopnas pabora 1. KauecTBeHHBIC peaKIi HA aMUHOKHUCIIOTHI ¥ OeIKH
1. Hunruznpunosas peakuus
2. buyperoBas peakuus
3. KcaHTonpoTrenHoBas peakuus
4. Peaxuus Mumiona
5. Peakuus [Taynu
6. Peakiina AnaMkeBHYa
JlaGoparopHas pabota 2. @epMeHTHI
1. depMeHTaTUBHBIN THIPOIIN3
OnpITHI
1.1. ®epMeHTAaTUBHBINA TUIPOJIU3 KpaxMalia
1.2. ®epMeHTaTHBHBIN THUIPONN3 OETKOB
2. CpoiicTBa (hepMEHTOB
OnbITHI
2.1. BIusiHUE TEMIIepaTyphl Ha aKTHBHOCTH (hePMEHTOB
2.2. pnusiHue pH cpenbl Ha aKTUBHOCTH (pepMeHTa
2.3. BIUsSIHUE aKTUBAaTOPOB U MHTUOUTOPOB HA aKTUBHOCTH (DEPMEHTOB
2.4. GeNKu KaK MPOTUBOSIUE JIJIS1 HOHOB TSDKEIBIX METAJUIOB
2.5. Bo3aencTBre (popmanbaeruaa Ha akTHBHOCTh aMHJIa3bl
3. OOHnapy>xeHue (epMEHTOB B MULIEBBIX MPOIYKTAX
3.1. oOHapykeHHe KaTajaasbl B MUIIEBLIX MPOTYyKTax
3.2. oOHapyXeHHEe OKCUAOPEIYKTa3bl B MOJIOKE
3.3. oOHapyxeHue TUPO3UHA3kI B KapTodere
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTka MaTepuanoB JEKIUA U PEKOMEHTyeMOU JINTEPaTypPHhl.
2. IlonroToBka K TECTUPOBAHUIO.

Tema 2. Hykneunonsble kucjiorsl (IIK-5)

Jlexknus.
HyxnenHoBbIE KUCIIOTHI. Bubl HYKIIEMHOBBIX KUCJIOT M UX OCHOBHBIC (DYHKITUH.
CrpoeHre HYKJIEMHOBBIX KHUCIOT. [lyprHOBbIE W HUPUMHUIUHOBBIE A30THUCThIE OCHOBAaHHUA. YTIIEBOIHBIE
KOMITOHEHTBI: pubo3a u Ae3okcupubo3a. Hykineosunbl u HykineoTunabl. llukimude-ckue HYKICOTHBI.
Hyxneoruanbsie kodepMeHTHI U IEPEHOCUUKH COEIMHEHUHN, UX OCHOBHBIE TUIBL. Makpospruveckas CBs3b.
Makpospruueckue coenunenns: AT®, nykneosunadocdarsl. Onuro- v MOJIUHYKICOTHIBI.
CrpykrypHas opranuzarus JIHK: nepBuunas, BropuyHas U TpeTU4Has CTpyKTyphl. [Ipa-Buia Yapradda.
Kommnnemenrapueie napel HykiaeotuoB. ®@opmer JIHK. IMamuuapomsl. Cynepcnupanusa-uus JIHK u eé
OuoNornueckoe 3Ha4eHHe. [ MCTOHBI M CTPOEHUE XpOoMaThHA. THIMBI CBsI3eH, CTa-OMIU3UPYIOMUX YPOBHU
cTpykrypHoii opranuzainuu JTHK.

IIpakTnyeckoe 3ansATHE.
Cemunap.



1. ®uznko-xummnueckue cpoiictea JJHK: nenarypauus, penarypaius, BbI3KOCTh, IOIIOLIEHNE B YO,
PEaKIIOHHOCIIOCOOHOCTD.

2. Ocuosusle Buabl PHK, ux ¢yHkunu u nokanusanus B KJIeTKe.
3. Ocobennoctu crpoenus Buaos PHK.
4. ®uzuko-xumuueckue croiictsa PHK.

JlaGopaTopHbie padoThbI.

JlaGoparopnas pabota 3. Beinenenue pudonykneonporennos (PHIT) uz apoxokeit 1 kauecTBEHHOE
oIpeesieHHe MPOAYKTOB UX TUIAPOIU3a

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. [TpopaboTka TeOpEeTUYECKOTO MaTeprasa U peKOMEHIYeMON JTUTePaTyphI.
2. IlonroToBka K TECTUPOBAHUIO.

Tema 3. O0MeH 0esik0B 1 aMHUHOKHMCJIO0T. O0MeH HykJIeoTuaoB (ITK-5)
Jleknus.

Mertabonmu3m, QyHkuu Merabonusma. [lonstusa: anabomu3m u  karabonmsm. OOmMeH Oen-koB U
AMHHOKHCIIOT. Karabonuzm AMHHOKHUCIIOT JlezamuHMpOBaHUeE, TpaHCAaMUHHPOBAHUE,
TpaHCIe3aMHUHUPOBaHUE (HEempsMoe Je3aMUHUPOBaHHME) M JCKapOOKCHIMPOBAaHME aMHHOKHUC-JIOT,
MEXaHU3MBI, OHoorndyeckoe 3HaueHue. JleTokcukamus OWOreHHBIX aMuHOB. IlyTm HelTpanuzanuu
amMMmuaka. buocuHTe3 MoueBMHBI. buocuHTe3 amuHOKMCIOT. OO0mue myTH OMO-CHHTE3a aMHUHOKHCIIOT.
Perynsimus 6nocuHTE3a aMUHOKHCIIOT.

IIpakTn4yeckoe 3ansATHE.
CemuHnap
1. OOMeH HyKJIEHHOBBIX KHCIOT. Kata®omu3M mypHHOB ¥ MUPUMHIMHOB, KOHEYHBIE TPOAYKTHI pacraja.
2. Ana0onu3M HyKJICOTH/IOB.
3. BruocuHTEe3 MUPUMUANHOBBIX U ITyPUHOBBIX PHOOHYKICOTH0B. OCHOBHBIC ITyTH.
4. buocuHTe3 1e30KCHPUOOHYKIEOTHIIOB. Perymsnus 6MocHuHTe3a HYyKJICOTHIOB.

JlabopaTropHbie padoThbI.
Jlabopatopnas pabota 4. ['mnponu3 ka3enHa Mpu y4acTUU TPUTICHHA
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTka MaTepuaa JeKIUi, PEKOMEHIyeMOU JIUTEpaTyphl IO TEME.
2. IlonroroBka K TECTUPOBAHUIO.

Tema 4. CuHTe3 HyKJIEHNHOBBIX KUCJI0T U 0esikoB (ITK-5)
Jlexknus.

PennukaruBubiil cunte3 JJHK y npokapuoT u sykapuoT: nHUIMALM, JI0Hranus, TepMu-Haus. CtpoeHne
PEIUTMKAaTUBHOW BMJIKM, OCHOBHBIC O€NKHM perukanuu. Temomepa, Tenomepa-3a. Pemapamms JIHK,
penapanus aenypunusupoBanHor JIHK, xumudecku MoauUIMPOBAHHBIX a30THCTHIX OCHOBAaHUU,
SOS-penapanus. Cunre3 JHK na PHK.

Cunre3 PHK (tpanckpunmus). PHK-monmumepasbl. OcHoBHBIE dTambl OmocuHTe3a PHK: wHummarnms,
anoHrauus, repmuHainus. [Ipomorop. I[loctTpanckpunuumonssiii npoueccudr PHK.

Cunre3 Oenka (tpancnsius). Undopmanmonnsie PHK, renerudeckuit xox. OCHOBHBIE 3Talbl CHHTE3a
Oenka. AKTHBAIUs, PEKOTHUIIMSA aMUHOKHUCIOT U cuHTe3 amuHoaumi-t-PHK. Kak Tpancnupyrorcs KonoHsl,
prOOCOMBI, MHULIMAIUS TPAHCISALUK, SJIOHTAUA, TePMUHAIM. Pasnuuusa cuHTe3a Oenka y SyKapuoT U
npokapuoT. Ilomucomel. IlpomeccMHr W TpaHCHOPT MNO-JIMNENTUAHBIX Lenei. [locTrpaHcasannOHHBIE
MOIU(pUKAIIUN OCITKOB.

IIpakTH4eckoe 3aHATHE.
Cemunap
1. Cunte3 Oenka (tpancnsust). Madopmarmonnsie PHK, renetnueckuii koz.
2. OCHOBHBIE ATaIlbl CHHTE3a OeJiKa. AKTUBAIINS, PEKOTHUIIUS aMHUHOKHUCIIOT U cuHTe3 amuHoanmi-t-PHK.



3. Kak TpaHCAMpyIOTCSl KOJOHBI, puOOCOMBI, MHULIMALMS TPAHCIIALWY, JIOHTallMs, TepMUHALMS. Paznuyus
CHHTE32a OeJIKa y 3yKapuoT U MPOKAPHOT.
4. Ilonucomsl. IIpouieccHHr M TpaHCTIOPT MOJUMNENTUAHBIX Leneil. IlocTTpaHncnsauuonHble MOANU(DUKAIIIH
OEJIKOB.
JlaboparopHbie padoThbI.
HE TIPESYCMOTPEHO
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. [TpopaboTka MaTepuana JeKIUA U PEKOMEHTyeMOU JIUTEpPaTyphl IO TEME.
2. [ToAroToBKa K TECTUPOBAHUIO M KOHTPOJILHOM padoTe 1o Teme.

Tema 5. YrueBoasl. (ITIK-5)
Jlexknus.
VYriieBoab! M UX OMOJIOTHYECKas poiib. XUMUUECKUN cOCcTaB U cBoiicTBa. CTepeoXuMusi yr-aeBoioB.

PeaknmonnocnocoOHocTh yriieBoaoB. Knaccudukanus yriieBogoB. Anbao- U KeTocaxapa. MoHOcaxapuibl,
WX U30Mepus M KoHpopManmu. BakHelne npeacTaBUTeNId MOHOCAXapuaO0B, UX CTPYKTypa, CBOMCTBA U
pacmipocTpaHeHue B mpupone. I[nmkosumbl. Onurocaxapujpl, WX CBOWCTBA M OWOJOTHYECKAs pPOJIb.
Caxapo3a, J1JakT03a, MajbT03a, CTaxX1no03a.

[Tonmucaxapuapl: cocTtaB, THUIBI CBs3el, BeTBieHHe. Kraccuduxamus mnommucaxapuaoB. Baxuewmme
MPEACTABUTENH: KpaxMmaJl, IMKOTeH, IIeJUTI003a, XUTHH, IEKTHHOBBIE BEIIECTBA. YUaCTHS TOJUCAXapUIOB
B PETYJISIMH KJIECTOYHOTO MeTaboImM3Ma.

Obmen yreBomoB. KartaGonmusm DIOKO3bI, (QYHKIMHM OKHCIUTEIbHBIX IPEBPAIIEHUH  IJIFO-KO3BI.
AHa’poOHBIE M a’poOHBIA pacman yrieBomoB. I[numkonmms. I[nmukorenonus. Perymsmus mm-konuza u
[IMKOTeHONIN3a. bpojkeHune: MoloyHOKHCI0e, ciupTroBoe. IIeHTo30¢hocharHblii MyTh OKUCICHHS ITIIOKO3bI U
ero OMOJIOTHYECKOe 3HAYCHHE.
AnpobHOe oKuciieHue yIiieBoJ0B. OKUCIUTENbHOE AeKapOOKCHINPOBAHNE TMPOBUHO-TPATHOMN KHCIOTHI.
[MupyBatnerunporeHasuplii Komriuieke. LUk TpuUKapOOHOBBIX KHCIOT M €ro 3Ha4€HHE B Ipoleccax
karabomm3ma u anHabomm3ma. CyOcTpaTtHoe W OKHcIUTenbHOEe (hocopunupoBanue. buosHepreruka.
OxucnurensHoe (dochopunupoBanue. OKUCIUTENEHO-BOCCTAHOBUTENbHBIE MPOIeCChl. MUTOXOHAPUH, UX
cTpykrypa u ¢yHKuu. JlpixarenbHas 1enb. KoMIOHEHTHI nbIXxa-TenbHOW menu. l[IpencraBieHue o
MEXaHH3Max COMpPSKEHUs OKHCIeHUS U (ochopuaupoBaHusl B JbIXaTeNbHOM 1enu. TpaHcMeMOpaHHBIH
MOTEHITMA] HMOHOB BOJOpoAa Kak ¢opma 3amacanus sHepruu. OOparumas H-+-ATPaza. Perymsus
MUTOXOHIPUANBHOTO OkKcieHusi. CBoOOIHOE OKHCcIeHNe. AKTUBHbBIE (POPMBI KHCIOPOA.

IIpakTnyeckoe 3ansATHE.
Cemunap
1. Arabonu3m yriieBoaoB. CHHTE3 IIIOKO3bI B OPTaHU3ME - TIIIOKOHEOTeHEe3. Peryisius IrokOHeoreHe3a.
2. Cunte3 rukoreHa. O0Imye NPUHIMITEL PETYIALUHU YITIEBOJIHOTO OOMEHAa.

3. ®orocunTe3. CTpoeHHEe XJIOPOIUIACTOB, MHUTMEHTHI (oTocuHTe3a. CBeTOBass M TEMHOBas CTauH,
OMOXMMHUYECKHE aCTICKThI (JOTOCHHTE3A.
4. ®otodochopunuporanue. [lukn KansBura. @otoasixanue. Jlokaauzamus mpoIeccos.

JlaGopaTopHbie padoThbI.
Jlaboparopnas padora 5. KauecTBeHHBIE peaKIH Ha yTIIEBOIbI
1. BoccranapnuBaroiye CBOMCTBAa MOHOCAXapua0B
A. Peakuus Tpommepa
b. Peakiusg ®enunra.
B.Peaxius cepedpsiHoro 3epkaia mo TouieHCy
2.1 Peaknus Ha OCHOBE JAeruaparalui MOHOCaXapui0B
A. Peakius [TogodemnoBa — Moiuiia
b. Peakiug CenuBaHoBa
B. Peakuus buansa
3. Peaknuu Ha nucaxapuibl



A. BoccranaBinuBaroias CiocCOOHOCTb JTAKTO3bI U MAJIbTO3bI

b. 'maponu3 caxapo3bl U OTKPBITHE MPOAYKTOB THAPOIU3A

4. Peakuuu Ha noircaxapuibl

A. Peakius kpaxmana ¥ IMKOTE€HA ¢ HOO0M

b. I'mnponus kpaxmana u 0OHapyKeHUE MPOAYKTOB THAPOIU3a

B. I'maponu3 nesmiono3sl U 00HapyKeHUE MPOTYKTOB THIPOIN3a

5. O6men yriieBonoB.KauecTBeHHas poba Ha MOJIOYHYIO KUCIIOTY
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. IlpopaboTka MaTepuaa JeKIuil , PEeKOMEHIyeMOH TUTepaTyphl

2. [TonroroBka K TECTUPOBAHUIO.

Tema 6. JIunuasbl (ITK-5)
Jlekuus.

Jlunuaer, oOmme cBoiicTBa W WX Owuonoruveckas poib. CTpoeHWE M CBOWCTBA JKUPHBIX KHCIIOT.
Haceiiennsle W HeHachllleHHbIE JKMpHBIE KHCHOTHL. Kiaccudukauus, wuzomepus U CTPYKTypa
HEHACBIIICHHBIX JKUPHBIX KHUCIOT. He3amenumble xkupHble KucaoThl. Kiaccuduka-uus ITUNUIOB.
CrpykTypa, CBOWCTBAa W paclpoCTpaHEHHWE B Mpupone. buomormdeckue mMeMOpa-HBI, MX CTPYKTypa H
¢byuknuu. Ponp nunuaoB, GENKOB M YINIEBOACOIEP)KALIUX COENMHEHUH B HMX opranuzanuu. Mozenb
Oowonornueckux  mMemMOpan  Cunrepa-HukonmbcoHa.  DUBHKO-XMMHUYECKHE  CBOMCTBA  JIBOMHOM
dbochomunuaHOM MEMOpaHbI (MPOHUIIAEMOCTh, JUHAMUYHOCTh, ACHMMET-PUYHOCTh, 3aMKHYTOCTD).

TpancriopTHBIE TpoIecChl 4Yepe3 MeMOpaHbI: MACCHBHBIM M aKTUBHBIA TpaHCHOpT. KaHa-Jbl, MOpHI,
MEPEHOCUYHKH, PELENTOPHI U U30UpaTeabHasi IPOHUIIAEMOCTb.

IIpakTn4yeckoe 3ansATHE.
CemuHnap
1. O6men munuaoB. Karabonusm munuaos. [ uaponus TpuanuiarIuIiepUHOB, PETYIISIIHS JIUTIOTH3A.

2. OKucieHue JKUPHBIX KHCJIOT: aKTUBAaLMs JKUPHBIX KHCJIOT, TPAHCIOPT AalMIbHOW TpyNIbl B
MUTOXOHAPUH (POJIb KAPHUTHHA), B-OKUCIIEHUE KUPHBIX KUCIIOT.

3. DHepreTuka OKUCICHHUS KUPHBIX KUCIIOT.

4. OxucneHue HeHAChIIIEHHBIX )KUPHBIX KUCIOT. JIokanu3anus npoueccoB pacnaja JIMIHUIOB.
JlaboparopHbie padoThbI.

JlabopatopHas pabora 6. XuMHU4eCKHe CBOWCTBA TUTTHI0B. KauecTBEHHBIE peaKIIui Ha X KOMIIOHCHTHI

DU3UKO-XUMUYECKUE CBOMCTBA KUPOB

A. PacTBOpUMOCTB ¥ 3MYJIBIUPOBAHUE KUPOB

b. I'mnponus xupa u oOHapy>KeHHE MPOIYKTOB THAPOIH3a

B. Onpenenenue yncina OMbUICHUS

I'. Onpenenenue KUCIOTHOTO YKcia

. Onpenenenue 3pupHOTO YUCIa

E. Onpenenenue nepeKkrucHOro ynciia

K. Onpenenenrie H0IHOTO Ynca
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. ITpopaboTka MaTepuaa JEKIUi, PEKOMEHIyeMOU JINTEpaTyphl IO TEME.

2. IlonroToBka K TECTUPOBAHUIO.

Tema 7. Buramunsi (ITK-5)
Jlexknus.

Buramunsl. OOmiee NOHATHE O BUTaMHHAX, KilaccH(uKauus, HOMeHKiIarypa, ¢yHKuuu. CTpykK-Typa,
CBOICTBa, PacIpOCTPaHEHUE B MPUPOJIE, OMOIIOrHUYECKas POJb BAXKHEUIINX MPEACTaBUTE-IEH BUTAMHHOB.
JKupopacTBopuMble BUTaMHMHBI. BuTamuHbl rpynmsl A, UX CTPOEHME, y4acTUE B 3pUTEIBHOM akKTe.
Buramuns! rpynmnst D, E, K, ux crpoenue u pyHkuuu.

IIpakTH4eckoe 3aHATHE.
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Cemunap

1. BonopacTBopuMbi€ BUTAMUHBI.

2. Butamunsl rpynn B, C, P. FIx ctpoeHne 1 ocHOBHBIE ()YHKIIMH B Iporeccax 0OMeHa BEIIeCTB.
JlaGopaTopHbie padoThbI.

JlabopaTopHas padora 7. KauecTBeHHbIE peakuMid HA BUTAMUHBI

Peaxyuu na eumamun Bl

A. Peakuus okucieHus

b. Inazopeakuus

Peaxyus na eumamun B2

Peaxyuu na eumamun PP

A. Peakmud ¢ arietatoM Meau

b. Peaknus ¢ ruapocyabGuTomM HaTpus

Peaxyuu na sumamun B6

A. Peakmus ¢ xmopunom sxenesa (I1T)

Peaxyuu na eumamun P

A. Peakmus ¢ xmopunom sxenesa (I1T)

b. Peaknuys ¢ KOHIEHTPUPOBAHHOM CEPHOU KUCIIOTOMU

Peaxyuu na sumamun C

A. Peaknus c rexcarano-1II-gpepparom xanus

b. Peakiisg ¢ METHIIEHOBOM CUHBIO

B. Peakuus ¢ iogom

Peaknuu Ha BuTamMug A

b. Peakuus ¢ KOHIEHTPUPOBAHHOM CEPHOU KUCIOTOMN

B. Peaknus ¢ cynsdarom xemnesa (1)

Peaxyuu na eumamun D

A. Peakiusg ¢ aHWJINHOM

b. Peakmust ¢ 6pomom

Peaxyuu na eumamun E

A. Peakuus ¢ xsnopuaom xenesa (111)

b. Peakius ¢ a30THOI KHUCIOTOH

Peakiuu Ha sBuramud K

A. Peakiusg ¢ aHWJINHOM

b. Peaknus ¢ uucrenHom
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. ITpopaboTka TEOPETUYECKOTO MaTepuaia, PeKOMEHIyeMON JINTEPATyPhI 110 TEME.

2. IloarotoBka K KOHTPOJIBHOU pabOTe, TECTUPOBAHMUIO.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

5 cemecTp
*  TEKyIHUHd KOHTPOJIbL — 50 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuanbHbIe OauTel — 10 6amioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:



No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. | Amunokucnotsl | Tectupos 9 TecTa 1o teme "benku. AMUHOKHCIOTHI'"- 4 Gansa
. benku. aHue 4 Gamna — cTyneHT mpaBwibHO oTBe-4aeT Ha 80-100% BompocoB B
depMEHTHI. TeCTe
3 Oama — CTyIEHT NpaBWIBHO OTBe-yaeT Ha 60-79% BoOIpocoB B
TecTe
2 GaJu1 — CTYJIEHT IPaBUIIbHO OTBeda-eT Ha 50-59% BompocoB B TecTe.
1 6amn- mernee 50% BOMPOCOB.
Tect no Teme "depmenTs"- 5 H6ama
5 OamnoB — cryneHT npaBwibHO oTBedaeT Ha 80-100% BompocoB B
TecTe
3-4 Oamra — CTyAGHT NpaBWILHO OTBeuaeT Ha 60-79% BOMPOCOB B
TecTe
2 GaJu1 — CTYJIEHT NpaBMWIIbHO oTBedaeT Ha 50-59% BompocoB B TecTe.
1 6ann- menee 50% BOMPOCOB.
Brimonae 6 3arutaHupoBaHO — BEIMIONTHEHWE 2 smaboparopHs| pabor. 3a
HUC U JabopaTopHyI0 paboTy MakCHMaIbHO HauuciseTcs 3 oamrf: 1 6amr -
3aIInuTa BeIMoNIHeHNE; 1 ©Oamn  —odopmirenne; 1 Oamnr —  3ammuTa
maboparop TEOPETHUCCKOTO MaTepraia K JaboparopHoii padorte
HBEIX paboT
2. | Hykneunossie | Tectupon 4 4 Gamna — crygeHT mpaBwiIbHO oTBedaeT Ha 80-100% BompocoB B
KHCTIOTHI aHue Tecre
3 Ganya — CTYAEHT MpaBMIIbHO oTBedaeT Ha 60-79% BOMPOCOB B TeCTe
2 0a — CTyZIeHT MpaBWIIbHO oTBedaeT Ha 50-59% BompocoB B TecTe.
1 6ann- menee 50% BompoOCOB.
Brimonae 3 3aruraHupoBaHO  BEIMONHEHWE 1 jmaboparopHOi  paboTel.  3a
HUC U nabopaTopHyIo paboTy MaKCHUMalbHO Haumcissercs 3 Oamia: 1 6amr -
3aIInuTa BeIMONIHeHNEe; 1 ©Oamn  —odopmirenne; 1 Oamnr —  3ammuTa
maboparop TEOPETHUECKOTO MaTepraia K JaboparopHoii padorte
HOI
paboThI
3. |Obmen 6enkoB u | Tectupos 4 4 Ganna — cryneHT mnpaBuiabHO oTBedaeT Ha 80-100% BompocoB B
AMHHOKHCIIOT. aHue TecTe
Obwmen 3 Ganna — CTyAEHT MpaBHILHO oTBedaeT Ha 60-79% BompocoB B TecTe
HYKJICOTHIOB 2 GaJu1 — CTYJIEeHT NpaBWIIbHO oTBedaeT Ha 50-59% BompocoB B TecTe.
1 6amn- mernee 50% BOMPOCOB.
Brinmonne 3 3amiaHupoBaHO  BbIMONHeHHEe | jmaGoparopHod  paboTel.  3a
HUE U nabopaTtopHyio paboTy MakcUMallbHO HauuciseTcs 3 Oamna: 1 Gam -
3aluTa BbIMONHeHKe; 1 Oamn  —odopmienue; 1  Oamn  —  3amuTa
naboparop TEOPETUYECKOro Marepuaia K labopaTopHoil padote
HOI
pabots
4. Cunre3 Tectupos 4 4 Gamna — crygeHT mpaBwibHO oTBedaeT Ha 80-100% BompocoB B
HYKJIEMHOBBIX aHue Tecre
KHUCJIOT U 3 Ganya — CTYAEHT MpaBMWIIbHO oTBedaeT Ha 60-79% BOMPOCOB B TeCTe
OcITKoB 2 0a — CTyIEeHT MpaBMWIbHO OoTBedaeT Ha 50-59% BompocoB B TecTe.
1 6ann- menee 50% BompoCOB.
KonTpoa 10 CrymeHTy mpearaercs WHIWBHIyalbHOE 3aJaHue W3 S
bHasl KOHTPOJIFHBIX BOMIPOCOB (2 Oajura 3a Ka)ablil MPaBUIIBHBIN OTBET).
pabdora(k
OHTPOJIbH

blii cpe3)
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5. VYrneBonsl. Tectupos 4 4 Ganna — cryneHT npaBuiabHO oTBedaeT Ha 80-100% BompocoB B
aHue TecTe
3 Ganna — CTyAEHT MpaBHILHO oTBedaeT Ha 60-79% BompocoB B TecTe
2 a1 — CTYJISHT NpaBWIIbHO oTBedaeT Ha 50-59% BompocoB B TecTe.
1 6amn- mernee 50% BOMPOCOB.
Brinmonne 3 3amaHupoBaHo  BbIMONHeHHEe | jmaGoparopHod  paboTel.  3a
HUE U nabopaTtopHyio paboTy MakcUMallbHO HauuciseTcs 3 Oamna: 1 Gam -
3aluTa BbIMONHeHKe; 1 Oamn  —odopmienue; 1  Oamn  —  3amuTa
naboparop TEOPETUYECKOro MaTepuaia K labopaTopHoil padote
HOI
pabots
6. Jluma e Tectupos 4 4 Gamna — crygeHT mpaBwibHO oTBedaeT Ha 80-100% BompocoB B
aHue TecTe
3 Ganya — CTYAEHT MpaBMIIbHO oTBedaeT Ha 60-79% BOMPOCOB B TeCTe
2 0a — CTyZIeHT MpaBWIbHO oTBedaeT Ha 50-59% BompocoB B TecTe.
1 6ann- menee 50% BompoOCOB.
Brimonae 3 3arutaHupoBaHO  BEIMONHEHWE 1 jmaboparopHOi  paboTel.  3a
HUC U nabopaTopHyIo paboTy MaKCHUMalbHO Haumcisercs 3 Oamia: 1 6amr -
3aIInuTa BeIMoNIHeHNE; 1 ©Oamn  —odopmirenne; 1 Oamnr —  3ammuTa
maboparop TEOPETHUCCKOTO MaTepraia K JaboparopHoii padorte
HOI
paboThI
7. ButamuHbl | BEIIOJTHEH 3 3amiaHUpOBaHO BHIIONHEHHWE | yraboparopHoit  paboTel.  3a
ue u nabopaTtopHylo paboTy MakcUMalbHO Hauucugercs 3 6amios: 1 Gamn
3aluTa - BomonHeHuwe; 1 Oamn —odopmienne; 1 Oamn — 3amuTa
naboparop TEOPETUYECKOro MaTepuaa K 1abo-paTopHoii padote
HOI
pabots
KonTpoa 10 CrymeHTy mpearaercs WHIWBHIyalbHOE 3aJaHue W3 S
bHasl KOHTPOJIFHBIX BOMIPOCOB (2 6ajura 3a Ka)ablil MPaBUIBHBIN OTBET).
pabdora(k
OHTPOJILH
blii cpe3)
8. IIpemMuansHBIC OaITHI 10 HaumcnsroTcss 3a TMOCTOSHHYIO aKTHBHOCTh Ha TIPAKTHYCCKUX
3aHATHAX
9. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,
25-30 6anynoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
10. |MuauBuayanbHbIE 3a1aHUs, 50 CTYAECHT MOXET INPEJOCTaBUTh BCE 3aJaHUS TEKYLIETrOo KOHTPOJA U
C IOMOILBIO KOTOPBIX KOHTPOJIBHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJIHUTEJIbHBIE OaslIbl
11. Hroro 3a cemectp 100

HrtoroBass omeHka mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

85 - 100 6annos OT1ianyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO

Meunee 50

HeynosnerBopurenbHo
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4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
BroinosiHeHue u 3amuTa J1a00paTOpHOii padoThI

Tema 2. HyknenHOBBIE KUCITOTBI

1. Kakue BemiecTBa SBISIOTCS MOHOMEPAMHU HYKJIEMHOBBIX KUCIIOT? [Ipy oMoy Kakux XUMHYECKHUX
CBSI3€H OHM COEIMHEHBI B ITOJIMHYKJIEOTHAHbIE LIETTH?

2. YeM OTIIMYAIOTCS HYKJICO3U 1Bl OT HYKJICOTHI0B?

3. Kakue nocTosiHHbIE U MUHOPHBIE a30TUCThIE OCHOBaHUs BcTpevatores B JIHK? Hanummte cTpykTypHbIE
dhopmyIel uX B kKeTohopme.

4. B yeM COCTOUT MPHUHIUIT KOMIIJIEMEHTAPHOCTH B CTPOCHUHU HYKJIIEMHOBBIX KUCIOT? B ueM CyTh mpaBuil
Yapradda?

Tema 3. O0MeH GenkoB 1 aMUHOKUCIOT. OOMEH HYKJICOTHIOB
1. Kakoe mecTo 3anmmaeT oOMeH 0enkoB B MeTabonm3me BemiectB? [louemy?

2. Ilox BaustHMEM KakuX (PepMEHTOB MPOUCXOIUT pacuienyenue 6enkoB? HazoBute kiacc, moakiacc,
NoAMoKIace TUX GpepMeHToB? JlaiiTe XapaKTepUCTHKY OTAEIBHBIM MPEICTABUTEIISIM.

3. Ilouemy mpoTeonuTHUecKrue GepMEHTHI HAXOATCS B KETYIOYHO-KUIIIEYHOM TPAKTE B BHJIE 3UMOT€HOB?
KakuMm 06pa3om MpoucxXoauT X akTuBUpoBaHue? YTo Takoe ayTokaranus?

4. Kakue ¢pepMeHTbI YCKOPSAIOT THAPOIN3 BHYTPEHHUX MENTUIHBIX CBA3el Oenka?
5. JlaiiTe KpaTKyro XapaKTEPUCTUKY OTACIbHBIM MPEACTABUTENSAM 3TOTO MOAKIacca.

6. Kakue nenTuaHble CBSI3U THAPOIUTUYECKH PACILEIUISIFOTCS IPU YYaCTUH XUMOTpUIICUHA? Onummure
MEXaHU3M JEHCTBUS XUMOTPUIICHHA.

Tema 5. YreBongsl.
1. Ha yem ocHoBaHa KiaccuuKaIus yriieBogoB?
2. JIoka)KuTe HEKOPPEKTHOCTh TEPMUHA «YTJIEBOBD», TPUBEIUTE MPUMEPDI.

3. HammummuTe B anukJIMUecKol U ITUKINYECKO opme MoHOCaxapubl: D-pubo3y, D-rmoko3y, D-ManHO3Y,
D-ramakro3sy, D-dpykro3y.

4. Hannmmre npoeKMoHHbIe GOpMBI 110 Xeyopcy AJs o- U f-aHOMEpHBIX (opM
IJTIOKO3bI, (PPYKTO3bI, FAJIAKTO3bl. B 4eM COCTOMT OCHOBHOE pa3iuuue MEXIY 3TUMHU GpopMamMu?

5. C noMo1IbI0 KaKUX peakMi MOKHO J10OKa3aTh HAJIMYKME B MOJIEKYJIE TIIFOKO3bI AJIbAETUIHON IpyIIIbl U
IIATU TUAPOKCUIIBHBIX TPyI?

Tema 6. JIunuael
1. Kakue coenrHeHUs: OTHOCATCS K aumuaamM? YTo MoI0KEeHO B OCHOBY KJIacCHU(DUKAIIUN JTHITHIOB?

2. B ueM oTiiM4Me MpOCTHIX JIUMUAOB OT clokHbIX? KakoBa ux kiaccuduxanms’?



3. Kakue coennHeHus Ha3bIBatOTCs kupamu? UeM OTIn4aroTcs paCTUTEIbHBIE KUPbI OT )KUBOTHBIX?
Hanmummre cTpykrypHbie (OpMYIBI TPUIIATBMUTHHA U TPUOJICHHA.

4. JlaiiTe KpaTKyI0 XapaKTepUCTHKY BBICIIMM KUPHBIM KUCIOTaM (TpeAeIbHbIM U HENPEAEIbHbIM),
KOTOpBIE Yallle BCErO BXOJAT B COCTAB JKHUPOB.

5. JlaiiTe XapakTepuCTUKy OCHOBHBIM (DU3UKO-XMMUYECKHM CBOMCTBAM JKHUPOB.
6. KakoBa cymHocTh nporecca IMyIbIHPOBAaHUS JKUPOB, €r0 (PU3HOIOTHYECKOE 3HaYCHUE?

7. B ueM 3akmtouaercs npouecc omblieHus? Kakue BemiecTBa Ha3zbiBatoTcst MbliaMu? Hanumure
ypaBHEHHUS peaKIUil TUIPOIu3a TPUCTEApUHA B IPUCYTCTBUU THIPOKCUAA KAJIHS U KaU€CTBEHHBIX PEaKIIUii
Ha MPOAYKTHI TUAPOIIN3A.

8. UTo Takoe MOJHOE YUCIIO U IJIA Yero ero npuMeHstor? Hanummure ypaBHeHHE peakiuu- TPUCOEANHEHUS
MoJia K JJMHOJIEBOI KUCIIOTE.

Tema 7. ButaMuHbl
1. KakoBa Ouosnorudeckas pojib BATAMHUHOB?

2. Ha yeM ocHoBaHa kiaccuukaiiyis BATAMUHOB?

3. Ha xakux npyuHIMIIAX OCHOBaHAa HOMEHKJIarypa BUTaMUHOB? [IpuBenute npumepsl.
4. Kakas CcBsI3b CyIIECTBYET MEKy BUTAMUHAMHU U (hepMeHTaMHu?

5. Uto Takoe rumo-, rurep-, aBUTaMUHO3BI?

6. [Touemy HemOCTaTOK B MHUIIE BOAOPACTBOPHUMBIX BUTAMHHOB OBICTpEE MPHUBOAUT K PA3BUTUIO
TUIMIOBUTAMUHO3a, YEM HEIOCTAaTOK KUPOPACTBOPUMBIX.

7. C moMonIbio KaKUX Ka4eCTBEHHBIX pPeaKIMii MOKHO UJIEHTU(DUIIMPOBATh BUTAMUHBI.
BoinoJiHeHHe U 321U TA J1A00PATOPHBIX padoT

Tema 1. AMunokucnotsl. benku. ®epMeHTHI.
Bomnpocel k 1a6opaTopHoii padote "KayecTBeHHbIE peaKIMH HA AMUHOKHCJIOTHI U Oesikn"
1. KakoBa xumuueckas npupona 6enka? HazoBute CTpyKTYpHBIE €IUHUIIBI OCTTKOBOM MOJICKYJIBI.

2. Hammmmre CTpyKTypHBIE (OPMYNBI NPOTEMHOTEHHBIX AaMUHOKHCIOT, HMMEIONIMX B paJuKaie: a)
reTePOIMKINYECKOE KOJIBII0, 0) cepy, B) THIPOKCOTPYIIIBL, T) AMUHBIC TPYTIIIHIL.

3. Hamummute CTpyKTypHBIE (QOPMYIBI HE3aMEHHMBIX aMHUHOKHCIOT. [loyeMy OHHM Ha3bIBAIOTCS
HEe3aMEHUMBIMH?

4. Tlouemy aMUHOKHCIOTHI oOmanaror amporepHbIMH cBoiicTBamMu? IlpuBenaure ypaBHEHHs peakuuii Ha
[IpUMepe AJIaHUHA.

Bonpocsl k 1adopaTopHoii padore '"®PepmeHTHI"

1. [a#ite onpenenenue ¢pepmenTam. KakoBel oTiimuns pepMEHTOB OT HEOMOJIIOTHUECKUX KaTaaInu3aTopoB?
2. Yto crexyeT MOHUMATh MO/ TEPMUHAMHU arlo(epMEHT, TPOCTETUYECKAast FPYIIa, KOPEpMEHT,
xonoepment? IIpuBenuTe mpuMepbl OTHOKOMIIOHEHTHBIX U JIBYyXKOMIOHEHTHBIX (DEPMEHTOB.

3. JlaiiTe monarue o6 akTuBHOM IIeHTpe (hepmenTa. Kakue BemecTBa, aToMbl POPMUPYIOT aKTUBHBINA LIEHTP
JBYXKOMITOHEHTHBIX (hepMEHTOB?
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4. Yto criexyeT MOHUMATh IO MEXaHU3MOM JIeHCTBHS (hepMeHTOB?
5. [lepeuncnure HakTOPhI, BIUSIONIME HA CKOPOCTh (PEPMEHTATUBHOM PEAKITHH.
6. JlaiiTe onpeieNieHUs] IOHATUSAM: ONITUMYM TeMIIEpaTypbl, ONTUMYM pH, akTHBAaTOPHI, HHTUOUTOPEI.
7. YUto moHUMAIOT ToJ cenu(UIHOCTHIO neicTBus hepmeHToB? [IpuBenuTe MpuMepsI.
8. ITo kakuM MpU3HaKaM MOXHO CYJUTh O JeicTBUU epMeHTa?

Kontponbnas padora

Tema 4. CuHTEe3 HYKJIEMHOBBIX KUCIJIOT U OEJIKOB
[Tpumepsl 3aganuii

1. Kakum 00pa3zom cBsizaHbl B MOJIeKyJe Oesika aMHHOKUCIIOTHI? Hanuire hopmyiel 1u-, Tpu- U
TETPaNeNnTU OB U3 CIEAYIOIMINX AMUHOKHCIIOT: a) JIM3WHA U IyTaMHHa, 0) IITUIMHA, [Ty TAMUHOBOM
KHCJIOTHI, aJJaHWHA, B) CEpUHA, IU-CTEUHA, TIPOJIUHA, TPEOHHHA.

2. Hanmummure GopmyIbl MENTHIOB M OCYIIECTBUTE WX THAPOJIN3: a) alla—TPHU—TJIHU— apr, 0) Ju3—Baja—uie, B)
MeT—Tup—(peH—acrn—riu.

3. KakoB MexaHH3M peakIuu IepeaMUHHpPOBaHUS C Yy4yacTHeM MupHIoKcanbpocdara B KauecTBe
kodepmenTa?

4. Kaxossl ¢pynakuun JJHK u PHK B kneTke?

5. Kakue BonokHucTo-kpuctamnideckue ctpykryps! JIHK BeIsiBIEHBI B HacToA1EE BpeMs?

Tema 7. BuramMuHbI
Tunossle 3a1aHus
1. Hannmure ypaBHEHUs peaklnii, ¢ HOMOLIbIO KOTOPBIX MOKHO Pa3IMYUTh INIIOKO3Y U PPYKTO3Y.
2. Kakue MoHOCaxapuibl MOKHO OTKpBITH peakuueii CenuBaHosa? Hanumunre ypaBHEHUS peaKIMid.

3. Kaxkoe siBeHHe Ha3bIBAIOT peakuueil cepeOpsiHoro 3epkana? Hanummre ypaBHEHUE peaKIiy.

4. B yem 3akmouaetcs cneruduueckas poab CO2 B OnocuHTe3e KUPHBIX KUCIOT? OTBET 000CHYHTE,
NIPUBEANTE YPABHEHUE PEAKIUH.

5. Kakoit BUTaMUH COZEP>KUT B KaU€CTBE CTPYKTYPHBIX AJIEMEHTOB M30IIPEeHOBBIE (pparmMeHThl? Hanmummure
€ro CTPYKTYPHYIO (OpMYyITy.

TecTupoBanme

Tema 1. AMunokucnotsl. benku. ®epMeHTHI.
Tunosbie BONpochl TecTa N0 TeMe " AMHHOKHUCJIOTHI Oejakn"
. Bropuunas cTpykTypa nentuaoB U 6€IKOB 3TO:
. IOJIMIENTHIHAS LIETb;
. a-CIIUPAJIb;
. TIo0yna;
. (3-cxmauaras CTpyKTypa,
. pubpuia.
. CBs13u, CTaOMIM3UPYIOIINE TPETUUHYIO CTPYKTYPY O€IIKOB, BOZHUKAIOT MEXKY:
. IENTUIHBIMU CBSI35IMU;
. paguKalaMy a-aMUHOKHUCIIOTHBIX OCTaTKOB;
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. O-CBA3sMH YITICPOAHOI'O CKCJICTA,



4. GyHKIMOHATIBHBIMH TPYTIIIaMHU.

3. IIpu moJHOM KMCJIOTHOM TUIponu3e aunentuaa Ana-17u B cpesie XJI0poBOAOPOAHON KUCIOThI
o0Opa3zyrorcs.

1.2-amuHOTIpONIaHOBAS KUCIIOTA;

2. 2-aMAHOASTaHOBAs KUCJIOTA;

. AMMOHUEBBIN KaTHOH 2-aMUHOIIPONAHOBOW KUCJIOTHI;

. AaMMOHHEBBIN KaTHOH 2-aMHHOATAaHOBOM KHCIIOTEHL,

. OKCOHMEBBIN aHHOH 2-aMHUHOMPOIAHOBON KUCIIOTHI.

. Peakuus, ucnonp3yemas 11 3aIUThl KAPOOKCHUIIHHON TPYIIIBI PU UCKYCCTBEHHOM CHHTE3€ MENTH/IOB!
. ATepuUKaIIHS;

. coneo0pa3oBaHuE;

. aIIJIMPOBaHUE KapOOOEH30XIOPUIOM;

. KUCJIOTHBIN TUJIPOJIN3;

N b WD~ B 0 W

. C THOHUJIXJIOPUIOM.

Tunosbie Bonpock! Tecta ""DepmeHThI"

1. BeiOepute npaBUIbHBINA OTBET

YacTh cnoKHOTO (hepMeHTa, OTPEIENSIONIas ero Ceun(UIHOCTh MPeICTaBICHA:
a) O6emxoM

0) KodepmMeHTOM

B) KO(aKTOpOM

T') MPOCTETUYECKOMN rpymnon

1) HEOETTKOBOM YaCThIO

2. AMMHOKHUCIIOTHI 00pa3yroTcst Ipu pepMEHTaTUBHOM T'HIPO-JIN3e
1) xupos

2) GenkoB
3) yrmiieBooB
4) HyKJIEMHOBBIX KHCIIOT
3. Monocaxapu el 00pa3yroTcst npH (hepMEeHTaTUBHOM THIPO-TTN3E
1) xupos
2) GenkoB
3) yrmieBooB
4) HyKJIEMHOBBIX KHCIIOT
Tema 2. HykenHOBBIE KUCITOTBI
. [IupuMUIMHOBBIE a30THCTHIE OCHOBAaHMS HYKJICOTHIOB Ha3BaHbI B IPHUMEpaXx:
. ypauun,
. MOYEBasi KUCJIOTA;

. 4JICHVH;
. TYaHUH;

DN B W N = =

. THMHH.

Orser - 1,5

2. IlypuHOBBIE a30THCTbIE OCHOBaHUS HYKJICOTHUOB Ha3BaHbl B IPUMEpax:
1. ryanus;



2. aJIcHUH;
3. ypauur;
4. THMUH,

5. IIUTO3UH.

Otser - 1,2

3. ®ochopHYIO KUCIOTY, 00pa3yIoUIyIocs IPU TUAPOIIN3E HYKICOTHAA, MOKHO OOHAPYKUTH C MOMOUIBIO:
a) MOJIUO/IGHOBOTO PEAKTHUBA;

0) peaktrBa buans B kucion cpene;

B) pacTBopa JIroromus;

T') pe30opIiMHa B KUCJION Cperie.

4. J1n4 HyKJI€0TH1a XapaKTEPHbI TUIIbI CBSI3EH:

a) cioxkHod(upHas u N-TJIUKO3UIHAS;

0) ciiokHOA(UPHAS ¥ aHTUPUIHAS;

B) aHTHJIPUIHAS U TIpocTas dpupHasi;

r) hochoanspupHas 1 N-TIMKO3UTHAS.

5. Kakue Bpicka3piBaHus 0 cTpoeHnr kKopepmernTa HA I+ HeBepHBI:
a) COJEePKUT HUKOTUHAMHIHBINA ()parMeHT;

0) SABJISICTCS AMHYKJICOTHIOM;

B) coliepXUT O-IJIMKO3UIHYIO CBSI3b;

') B MOJIEKYJIE TIPUCYTCTBYET TPH CI0XKHOI(DUPHBIE CBA3H

Tema 3. O6meH O6enkoB 1 aMUHOKUCTOT. OOMEH HYKJICOTHIOB
1. AMUHO-TaKTUMHOM (hOpMe IIUTO3MHA COOTBETCTBYET CHCTEMaTHUECKOE Ha3BaHUE:
1. 2.4- TMrUAPOKCH-5-METHIINMUPUMUINH;
2. 4- aMUHO-2-TUJIPOKCUTTUPUMUINH;
3. 2.4- TMruIPOKCUNTUPUMU/IVH;
4. 6-aMUHOIYpUH,;
5. 2-aMHUHO-6-TUAPOKCUITYPHH.
OtBer —2
2. AMUHO-TaKTUMHOM (hopMe r'yaHuHA COOTBETCTBYET CUCTEMATHYECKOE Ha3BaHUE:
1.2.4- nuruapoKcu-S-MEeTHIIMTUPUMUIUH;
2. 4-aMUHO-2-TUPOKCUTTUPUMUINH;
3. 2,4-IuruIpoKCUNIUPUMUINH;
4. 6-aMUHOITYpHH;
5. 2-aMUHO-6-TUPOKCUITYpHH.
OtBeT-5
. bonee ycroitunBoii TayroMepHO# (GOpMOIL ypariiia B yCIOBUSAX OpraHu3Ma sBISETCS:
. JaKTUMHAs;
. AMUHO-JIaKTUMHas;
. JaKTaMHas;
. aMUHO-JIAKTaMHasi;

DN BN W N = W

. EHOJIbHASI.
Otser - 3

4. YkakuTe BEpHBIC YTBEPXKICHUS: a) ocHOBHas poiib T-PHK cocTouT B TOM, 4TO OHUM y3HAIOT, CBS3BIBAIOT U
TPAHCHOPTUPYIOT AaMUHOKHUCIIOTHI U3 IUTOILIa3Mbl K MECTY CHHTE3a Oelika — B pHOOCOMBI;

0) monmunaykineoruaHas menb T-PHK Brimrouaet 300 HyKI1€0THIOB;
B) uncio T-PHK mpeBbIliaeT 9uciio o-aMUHOKHUCIIOT, Y9aCTBYIOIIHUX B TIOCTPOCHUH OCITKOB;
r) T-PHK cocTouT u3 AByX MOIMHYKJICOTUIHBIX LIETICH
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Tema 4. CuHTEe3 HYKJIEMHOBBIX KUCIJIOT U OEJIKOB
. Bontee ycroitunBoit TayroMepHO# GopMOIi TyaHHHA B YCIIOBUSX OPraHU3Ma sIBJISCTCS:
. JaKTUMHasl;

. AMUHO-JIaKTUMHas,

. JJaKTaMHasl;

. AMUHO-JIAaKTaMHasl,;

. CHOJIbHASL.

. Pubonyxneo3ugamu sSBISIOTCS:

. aIeHO3HMH-5"-MoHOdOoCc]aT;

. 5'-TUMHUIMHOBAS KUCIIOTA,

. YPHUIUH;

. IIUTO3HH;

. TYaHO3HH.

. JIe30KCUPHUOOHYKIICO3UTAMH SIBJISTIOTCS:

. TyaHO3HWH-5'-MoHOdoChar;

. TAMUJIUH;

. 5'-ameHnIIOBas K UCIIOTA;

. TIE30KCHITUTUINH;

. IC30KCHAJICHO3HH.

Tema 5. Yrnesonsl.
. YrieBoab! K1accu(PpUIMPYIOT Ha:

. MOHOCaxXapu/pl;

. OJIMTOCaXapuabl;

. IOJIUCaXapy/bl;

. IOJIMHYKJICOTH/IbI;

. OJIUTOTICIITHIBL.

. D-rirok03a MOXeT ObITh KilacCu(UIIMPOBaHa KaK:

. MOHOCaxapuJ;

. OJIUrocaxapun;

. QIbJIONIEHTO3a;

. ambJIOTEKCO3a;

. KETOreKCOo3a.

. D-pu603a MmoxeT ObITh KiTaccH(HUIIMPOBaHA KaK:

. OJIUTOCaxapunu;

. MOHOCaXapuJ;

. QIbJNIEHTO34;

. QJIBJIOTEKCO3a;

. KETOIIEHTO3a.

. D-dpykTo3a MOxeT ObITh KJIacCU(PHUIIMPOBAHA KaK:
. MOHOCaxapuJ;

. IOJIMCAaxXapu;

. AIbJIOTEKCO3a;

. QJIBJIONIEHTO3a;

. KETOreKCOo3a.

. IIpu 06pazoBaHUM HUKINYECKOU (POPMBI TITFOKO3BI:

. UIBMCHSCTCS YUCJIO THAPOKCUIIBHBIX I'PYIIIT B MOJICKYJIC,
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2. ucye3aeT ajupAeruaHas rpyImna;

3. u3MeHsAeTCs MOJIEKYIISIpHAsl Macca INIIOKO3bI;
4. nosiBIsieTCA BO3SMOXKHOCTD CYIIIECTBOBAHHSI aHOMEPHBIX (POPM IITFOKO3BI.

Tema 6. JIunnasl
. JIumuap! SIBISTIOTCSL:
. HU3KOMOJIEKYJISIPHBIMH XOPOIIIO PACTBOPUMBIMH B BOJIE BEILIECTBAMU;
. BBICOKOMOJIEKYJIIPHBIMU (TIOJMMEPHBIMH) BOJIOPACTBOPUMBIMH BEILIECTBAMU;
. buomnonuMepaMu, MaJOpacCTBOPUMBIMH B BOJIE;
. HU3KOMOJIEKYJIIPHBIMU BOJIOHEPACTBOPUMBIMH BEIIIECTBAMU;
. Ta3000pa3HBIMH B OOBIYHBIX YCIOBHSAX BEILIECTBAMHU.
. JIumu b1 KITAaCCUPHUIUPYIOT IO CITOCOOHOCTH MX MOJIEKY K THIPOJIUTHICCKOMY PaCIIECTUICHHUIO Ha!
. a-aMUHOKHCJIOTHI, IENTH/IBI U OCNKH;
. OMBUISIEMbIE 1 HEOMBLISIEMbIE;
. MOHO-, OJIUTO- U TIOJIUCAXaPHIBI;
. HyKJIEO3UIbl U HYKJIEOTH/IBI,
. pub0o- 1 1e30KCUPUOOHYKIENHOBBIE KHCIIOTHI.
. OMBUTSIEMBIC JTHITUIBI TI0O XUMUYECKOW TIPUPOJIE SBIISIOTCSI:
. U30TIPEHOUIaMU;
. IPOM3BOIHBIMU CTEpaHa (TOHaHa);
. CIIOKHBIMU 3(upamu;
. IOJTUaMUJIaMU;
. MHOTOaTOMHBIMU CIIUPTAMU U MOJTyaleTaIIMHU.
. HeombUIsIeMbIe JTHIUAIBI TIO XUMUYECKOMY CTPOSHHEO MOJICKYJTBI SIBJISTEFOTCSI:
. CIIOKHBIMU 3(upamu;
. moymmdpupamu;
. IOTUAMUJIAMU;
. U30IPEHONIAMU;
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. MHOT'OQTOMHBIMU CIIUPTAMU U ALECTASIMHU.
4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-5)
1. AMMHOKHUCIIOTHI, UX Onojorndeckue GyHKIuu. Tumbl aMuHOKHCITOT. Kimaccudukanuy aMMHOKHUCIIOT.
3aMeHHMbIe 1 HE3aMEHUMbIE aMUHOKHCIIOTHI.
2. OcHOBHBIE CBOWCTBa amMUHOKHMCIOT. CBoiicTBa uX paaukainoB. llentunpl. Mertoawl paszneneHus u
uAeHTU(PUKAIIMY aMUHOKHUCIIOT U MENTHIOB.
3. benku. VYpoBHHM CTPyKTypHOW opraHuzanuu OeiakoBoW Monekyibl. JlomeHnbl. Tumbl cBs3eH,
CTaOUITM3UPYIOLIUX YPOBHU CTPYKTYPHON OpraHHu3aiiu Oelnka.

4. Camoopranuzanusi HaJAMOJEKYISPHBIX OEIKOBBIX CTPYKTyp. BHyTpukierouHoe ¢opmMupoBaHue
MPOCTPACTBEHHON CTPYKTYyphl OenkoB. ['mmore3a "pacmiaBieHHoi moOymsl". IllamepoHsl, manepoHUHBI.
Jerpananus 6enkoB. YOUKBUTHH - Oenok Aerpananun. Cexperus OeIKoB.

5. CBoiicTBa 6€NKOB: paCTBOPHUMOCTH, H303JICKTpUUECKas TOUKa, JeHaTypauus U peHarypauus. OCHOBHbIC
METO/IbI BbI/IECHUS, PPAKIMOHUPOBAHHS U U3YUCHUS pa3MepoB U (POPMBI OETTKOBBIX MOJIEKYJI.

6. [punnuns! knaccudukanuu 6enkoB. Kinaccudukarys 6e1KoB 0 TPETUYHON CTPYKType: I00yIsIpHbIE U
¢ubpmuisipasie 6enku. [TpocThie U CI0KHBIE OETIKH.

7. OcHOBHBIE (D)YHKITHH OCJIKOB B KIIETKE.
8. ®epmenTsl. VX poib B sxuBOM npupoze. MexayHapoaHas KiaccupuKaiys 1 HOMEHKIaTypa (epMeHTOB.



9. Cneunduunocts geiictBusi (epmentoB. M3odepmenTsl (n303uMbl). Mynsrudgepmentsl. CTpoeHue
depmentoB. Ilonarus: kodepMmeHT, KOpakTop, MpocTeTHyeckas rpymmna. Porb BUTaMHHOB, METAIOB U
Apyrux Ko(hakTopoB B GYHKIMOHUPOBAHUU (DEPMEHTOB.

10. AxrtuBHBIA 1EHTp depMmeHTa. Aimoctepudeckuid 1eHTp. OOmume mpencTaBIeHUs O KaTause.
OuU3n4YeCKUil CMBICT KOHCTAHTHI CKOPOCTH XMMHUYECKOM peakiuu (3HepreTuyeckas AuarpamMma peaxiuwu,
MEPEXOTHOE COCTOSIHUE, YHEPT S aKTHUBALIMH).

11. Mexanusm geiictBust pepmeHToB. OCOOCHHOCTH (DEPMEHTATUBHOIO KaTayn3a. DHEPrusl aKTUBAIHH.
Kunernka ¢epMmeHTaTuBHBIX peakuuii. YpaBHeHue Muxasnuca-MenreH-bpurrca-Xomnneitna. Koncranra
Muxasnuca. HaganpHast M MakcHManibHash CKOPOCTh (DepMEHTAaTWBHOW peakumu. [paduueckue MeTombl
aHanm3a (pepMEHTATUBHBIX PEaKIUii.

12. HyknenHoBbI€ KUCIOTHI. BUIbI HYyKIEUHOBBIX KUCIOT U UX OCHOBHBIC (DYHKITUH.

13. CtpoeHune HyKJIEMHOBBIX KUCIOT. [lyprHOBBIE M MUPUMUIUHOBBIE a30TUCTHIE OCHOBAHUS. YTJIEBOIHbBIC
KOMITOHEHTBI: pubo3a u ne3okcupubos3a. Hyxmeosuasl u HykimeoTtuasl. Llukindyeckue HYKICOTHABI.
Hyxneoruanbie ko)epMEHTHI U IEPEHOCYUKU COSTUHEHHM, UX OCHOBHBIE THIIBI.

14. CrpykrypHass opranusauus [IHK: nepBuunasi, BTOopuuyHas u TperuyHas CTPYKTypbl. IlpaBuna
Yapradoda.

15. KommiemenTtapuslie napsl Hykieotu1oB. @opmel JIHK. [Tanunapomsr. Cynepenupanusanua JAHK u eé
Ouonoruueckoe 3HaueHUe. [ MCTOHBI M CTpOEHHE XpoMaTHHA. TUIBI CBs3€H, CTaOMIM3HPYIONIMX YPOBHU
cTpykrypHoii opranuzaiuu JTHK.

16. MetabonusMm, ¢yHkuuu Mmeradomusma. [lonarus: anabomm3m u karabomusm. OOMeH OenkoB H
AMUHOKHCIIOT. Karabonuzm AMUHOKHCIIOT [le3amuHupoBaHue, TpaHCAaMUHHUPOBAHUE,
TpaHCAe3aMUHHpOBaHHE (HEempsMoe JI€3aMHUHHUPOBAaHHME) U JeKapOOKCHJIMPOBAHWE AaMHHOKHCIIOT,
MEXaHU3MbI, Ouojoruueckoe 3HaueHue. JleTokcukanusi OWOTEHHBIX aMHHOB. I[lyTu HeWTpanuzanuu
aMMHaKa.

17. buocuHTe3 MO4YeBUHBI. buocuHTe3 aMUHOKHUCIIOT. OO0IIHMe MyTH OMOCHHTE3a aMUHOKUCIIOT. Peryrsmms
OMOCHHTE3a aMUHOKHUCIIOT.

18. PennukaruBubeii cunte3 JHK y mpokapuor m sykapuoT: MHHUIMALIMS, SJIOHTALMs, TEPMHUHALIMS.
CrpoeHue perIMKaTUBHON BWJIKH, OCHOBHBIE OCJNKH peruimkanuu. Teimomepa, TeiaoMmepasa. Pemapariust
JHK, penapamus nenypunuszupoBanHoit JIHK, xumuyueckun MoauumpoBaHHBIX a30THCTBIX OCHOBAHHM,
SOS-penapanusa. Cunre3 JIHK na PHK.

19. Cunre3 PHK (tpanckpurnuus). PHK-nomumepasbl. OcHoBHbIe dTanbl 6mocunTe3a PHK: wHunmanms,
anoHranus, tepmuHanus. [Ipomorop. [loctTpanckpununonnsiii npoueccuar PHK.

20. Cuntes 6enka (tpancisnus). Uadopmammonnsie PHK, renernueckuii kom. OCHOBHBIC 3Talbl CHHTE3a
Oenka. AKTHBAIMS, PEKOTHUITS aMUHOKHCIIOT M CHHTe3 aMuHoanui-t-PHK.

21. YrneBonbl 1 BX OMOIOTHYECKas POIb. XUMMUYECKHIN COCTaB M CBOMCTBA. CTEPEOXUMUS yTIICBOOB.

22. PeaknMOHHOCHOCOOHOCTh ymieBomoB. Kiaccudukamuss yrieBomoB. AJBIO- U KeTocaxapa.
MoHocaxapuabl, UX H30Mepuss U KoHpopMmauuu. Bakneilmme mnpeacTaBUTeNd MOHOCAXapuaoOB, HX
CTPYKTYypa, CBOMCTBA U pPacpOCTPAHEHUE B IPUPOJIE.

23. I'muxosumpl. Onurocaxapujabl, UX CBOMCTBAa M Oumosormueckas posb. Caxaposa, JaKTo3a, Majbro3a,
CTaxuo3a.

24. Tlonmucaxapupl: COCTaB, THIBI CBsi3el, BeTBiIeHHE. Kiaccudukanus mnonucaxapumoB. Bakreimme
MIPEACTABUTENN: KpaxMall, NIMKOTeH, 1IeJUTI0103a, XUTHH, IEKTUHOBBIE BEIIECTBA. YYacTHs MOJUCAXapUI0B
B PEryJISIUH KIETOYHOTO MeTabonu3ma.

25. Obwmen yrneBopoB. KaraGonmsm TOKO3bl, (YHKIHMM OKHCIUTEIbHBIX TPEBPALICHUN TIJTFOKO3BI.
AHa’poOHBIN 1 a3pOOHBIN pacmaja yrieBoIOB.

26. I'muxonmu3. ImmkoreHonus. Perymsmus mMkoin3a M INHMKOTE€HONM3a. bpojkeHue: MOJIOYHOKHCIIOE,
ciuptoBoe. [IenTo3ohocdarHblii MyTh OKUCICHHUS TIIFOKO3BI 1 €0 OMOJIOTrHYECKOe 3HAYCHHE.

27. AspobHoe OKHCIIeHUE YIi1eBo10B. OKUCIUTENbHOE 1eKapOOKCUIMPOBAHUE TUPOBUHOTPATHON KUCIIOTHI.
[MupyBarnerunporeHasHplii  KoMIuiekc. L[uka TpukapOOHOBBIX KHCIOT M €ro 3HAa4eHHE B Ipoleccax
KaTabonm3ma U aHaboIu3Ma.

21
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28. CybOctparHoe u©  okHciauTenbHoe  (ocdopunupoBanue. buosnepreruka.  OKucIUTENBEHOE
dochopunupoBanue. OKHCIUTETHLHO-BOCCTAHOBUTENIBHBIE MpPOIECCHl. MUTOXOHAPUHM, HUX CTPYKTypa H
¢bynkumu. JlpixatenpHass nenb. KoMmoHeHTHl abixarenbHOM wnenu. [IpencraBieHne o MexaHU3Max
COIPSDKEHHS OKUCTIECHUS U (OCHOPHITUPOBAHUS B AbIXATEIBHOM LIETIH.

29. Jlunuapl, oOmue CcBOWCTBA M MX Ouonoruyeckas poiib. CTpoeHHE M CBOMCTBA JKUPHBIX KHCIOT.
HacpllieHHble ¥ HEHACHIIEHHBIC JKUPHblE KHUCIOTHL. Kiaccudukaums, wu3oMepusi H  CTPYKTypa
HEHACBIIIEHHBIX JKUPHBIX KHUCIOT. He3ameHumsble >xupHble KucHoThl. Knaccudukamus munumos. 30.
CTpykTypa, CBOMCTBa M paclpocTpaHeHHE B Mpupoae. buonornmyeckue MeMOpaHbl, UX CTPYKTypa M
¢bynkumu. Ponp numuooB, O€NKOB M yIIEBOACOIEPXKAIIMX COCJMHEHWH B WX OpraHumsauuu. Mopenb
Oouonmormueckux  memOpan  Cunrepa-Huxonbcona.  ®PU3MKO-XMMHYECKHE  CBOWCTBA  JBOWHOMU
bochomunuaHoit MeMOpaHb! (TPOHUIIAEMOCTb, AMHAMHUYHOCTh, aCHMMETPUYHOCTh, 3AMKHYTOCTb).

31. TpaHcrOpTHBIE MPOLECCH Yepe3 MeMOpaHbI: MACCHUBHBIM M aKTHBHBIM TpaHcnopT. Kanamel, mopsl,
MEPEHOCUYHKH, PELENTOPHI U N30MpaTeIbHas MPOHUIIAEMOCTb.

32. Butamunsl. O011ee NOHATHE O BUTAMUHAX, Kilaccu(uKaiys, HOMeHKIarypa, pyHkuun. 33. Ctpykrypa,
CBOMCTBa, pacIpOCTpaHEHHE B MPUPOAE, OMOIIOTHYECKas poJib BaXKHEWIINX MPEACTaBUTENEH BUTAMHHOB.
JKupopacTBopuMble BUTaMHMHBI. BuTamuHbl rpynmsl A, UX CTPOEHME, ydacTUE B 3pUTEIBHOM akKTe.
Buramuns! rpynmnsl D, E, K, ux crpoenue u pyHkuuu.

Tunosble 3aganusa s 3k3amena (IIK-5)

1. Yem 00BSCHUTH PO30BO-(PHOJIIETOBOE OKPAITMBAHKE IIIEJIOYHOTO pacTBOpa Oenka B MPUCYTCTBUU
KaTHOHOB Menu? HanuiunTe ypaBHeHHE OMypeTOBOI peakiiuy ¢ NeNTUAOM aja—uie—TIu—Bai—(heH.

2. Ha yem ocHOBaHa peakiisi 0OHapy>KEHHs CepOCOEPKAIUX AMUHOKUCIIOT B OEJIKOBOW MOJIeKye?
IIpuBenuTe ypaBHEHUE peaKkLMU

3. Kakoii kauecTBeHHON peaklueil MOXKHO OINpPENeNUTh O -aMUHOKHCIOTHBINA coctaB Oenka? IlpuBeante
XMMM3M 3TOr0 npouecca. [loueMy nponuH B omIMuue OT APYTUX aMHUHOKUCIIOT AAET KEJITOE OKpaluBaHue?
Harnmmure ypaBHEHHE 3TON PEaKLIUU € IIPOJIUHOM.

4. C moMOUIbI0 KaKuX peakimii MOXKHO OCYIIECTBUTH CIICYIOIINE TPEBPALICHUS:
a) caxapo3a — IVII0K03a — [JIIOKOHOBAsi KUCIIOTA;

6) CO2 — C6H1206 — (C6H1105)n — C6H1206 — C2HS50OH.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC MPU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TIOCTYOKCHHSI pe3YJIbTaTa)

IK-5 JIeMOHCTPUPYET BBICOKMU YPOBEHb 3HAHUS TEOPUM CTPOCHUS U
OuoNmornuyeckux (QyHKUMH BaKHEHIIMX KOMIIOHEHTOB JKHUBOH
MaTepuy, 3aKOHOMEPHOCTEH B3a-UMOCBS3M MEXIY CTPYKTYpPOH H
OMONOTUYECKUM JIeH-CTBUEM. AHAJIM3HpYeT U HWHTEPIPETHPYET
pe3yJIbTaThl IKCIIEPUMEHTA.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj M3jaraercs 4YeTKO, SCHO,
XOPOILUM SI3bIKOM, ApTYMEHTUPOBAHO.

COTITHYHOY
(85 - 100 6amoB)

[IK-5 JIeMOHCTpHUpYET TOCTATOUHBIM YPOBEHb 3HAHUN TEOPUH CTPOCHHS U
OuoNMornueckux (YHKUMH BaKHEHIIMX KOMIIOHEHTOB KHUBOMH
MaTepHH.
«XOpOLLIO» CrnocobeH, B 1IeOM, K HWHTEpHpETaluyd ASKCIEPHUMEHTATbHbIX
(70 - 84 6amoB) ¢axToB.
B oTnenpHBIX mpuMepax MOXKET BBIICIUTh MEKAUCHUIUIMHAPHBIC
CBSI3U.

OtBer MOCTPOCH JIOTHUYHO, MaTCpHUaJl U3JIaracCTCs XOPOIIUM SA3bIKOM.




[1K-5 JleMoHCTpUpyeT cnabblii ypoBeHb 3HAHUH TEOPUU CTPOCHUS U
OuoNmornueckux (QyHKUMH BaKHEHIIMX KOMIIOHEHTOB JKHBOH
MaTepuu.

C TpynoM aHaJIM3UpPYET PE3YJIbTaTbl XUMUYECKUX JKC-IIEPUMEHTOB,
HaOMIOZICHUH M U3MEPEHUH.

OTBerT He Bcerga JIOTMUHO BBICTPOEH, MaTepuan u3jara-ercs 0e3
IIPUMEHEHUsI COBPEMEHHON HAyYHOU TEpMU-HOJIOTHH.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

I1K-5 JIEMOHCTPUPYET HE3HAHME TEOPETUYECKUX 3aKOHOMEP-HOCTEU
CTpPOCHHUSI U OMOJOTMYECKUX (PYHKIMM BaXK-HEUIIMX KOMIIOHEHTOB
KUBON MaTepUH.

He cnocobeH mHTepHpeTHpOBaTh AKCIIEPUMEHTaNbHbIe (QakTbl. He
MOXKET BBIACIUTh MEXKIUCLUMIUIMHAPHBIE CBA3W W IIPUMEHATH
TEOPETUYECKUE 3HAHUS H IPAKTU-YECKOU JEATEIbHOCTH.
HeyBepeHHO 1 10rn4YecKu HEMOCIIEI0BATENILHO U3JIara-eT Marepual.

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amIoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroaudeckue yka3aHusl 10 OPTaHU3AIUNA CAMOCTOSTEIILHON paOOThI 00yUYaIOIUXCS:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszensl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHHe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM JIOMOIHUTEIbHOU
JUTEPaTyphl;

- IPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON paboThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopaboTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.




KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. TrokaBkuna H.A., baykoB FO.W. buoopranndeckast Xumus : y4eOHUK JUIsl BY30B. - 5-€ M31., cTep.. - M.:
Hpoda, 2006. - 543 c.

2. TroxkaBkuHa H.A. buoopranndeckass XUMHsi: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM : y4e0. 1moco0.. -
M.: ITDOTAP-Menua, 2010. - 165 c.

3. buoxumus yenoseka: B 2 1., T.1. - M.: Mup, 2004. - 381 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!
1. PomanmoBa C.B., Ilanacenko A.M. buoopranmueckas XuMHs B BOIpPOCaXx M OTBETax
y4e0HO-METOIUIECKOe TTocoOue : B 2-X "acTsx. - TamOos: [M3nat. mom TI'Y um. I'P. lepxkasunal, 2013

2. 3axapoBa, E. B. buooprannueckas xumus : Kypc JeKUui. - Becb Cpok OXpaHbl aBTOPCKOTO IpaBa;
buooprannueckas xumus. - binarosemeHck: J[aJlbHEBOCTOUHBIN IOCYAAPCTBEHHBIN arpapHblii YHUBEPCUTET,
2015. - 150 c¢. - Tekcr : onekrponneii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/55901.html

3. CopokuHa, E. A., Hukutuna, E. B., Bapmamos, A. B., 3yokoB, ®@. U. buoopranndeckast XuMusi: KOHCTICKT
JeKIHMH : yueOHOe mocoOue sl CTYASHTOB 1 Kypca, 00ydJaronMXcs M0 CIENUalIbHOCTU «JIe4eOHOe JIeNoy. -
Becep Ccpok oOxpaHBl aBTOPCKOro IpaBa; buoopraHnuyeckas XHWMHMs: KOHCIEKT JeKuuil. - Mocksa:
Poccuiickuit yauBepcurer apyx0b1 HapoaoB, 2017. - 156 c. - Teker : anekrponusiii // IPR BOOKS [caiit]. -
URL: http://www.iprbookshop.ru/90981.html

4. Konbman f1., Pem K.-I'. Harsignas 6noxumus. - 2-e usf.. - M.: Mup, 2004. - 469 c.

5. Cunroruna C.E., Pomannosa C.B. buoxumust 6en1koB 1 pepMEHTOB : yuel.-MeTo. TocoOue JijIsl CTy/. TI0
cren. 060101 -"JIeueOnoe neno". - TamOoB: U3a-so TT'Y, 2010. - 38 c.

6.3 VHbpIe NICTOUHMKMU:

1. yueOHbIe MaTepuabl Ha caiiTe Xumudeckoro dakynasrera MI'Y - http://www.chem.msu.su/rus/chemistry
2. DnexkTpoHHas OuOIMoTeKa yaeOHUKOB JUTsl BY30B - http://4du.ru/

3. Xumudeckasi SJHIUKIIONEeIUs Ha caiite « XuMHK.py» - http://www.xumuk.ru/encyklopedia/

4. YHUBEpCHUTETCKasE OMOIMOTEeKA OHJIAlH: AIEKTPOHHO-0MOIMoTe Has cuctema - http:// www.biblioclub.ru

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJS U TMPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTEIbHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PY10BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIMneH3noHHOE ¥ CBOOOJHO PACIPOCTPaHsAEMOE IPOrpaMMHOE 0OecIIeYeHHeE:
7-Zip 9.20
Abby FineReader 10.0

Kaspersky Endpoint Security mist 6usneca - Cranpaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonanbusiii moc 2007
Onepanuonnas cucrema Microsoft Windows 10
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ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. FOpaiit: snekrpoHHo-0nbMuoTeunas cucrema. — URL: https://urait.ru
2. OBC «YuuBepcurerckas 0ubiamnoreka onnaitn» . — URL: http://www.biblioclub.ru

3. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOydeHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



