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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-8 Cnocoben co3maBaTb M TONJAEPKHUBATh B TOBCEIHEBHOW JKM3HM M B MPodeCCHOHATBLHON
NESATETLHOCTH O€30IMMacHbIe YCIOBUS KU3HEIACATEILHOCTH JJII COXPAHCHHS MPUPOTHON  Cpeipl,
obOecrieueHrss YCTOWYMBOTO pa3BUTUS OOIIECTBAa, B TOM YHCIE TP yrpo3e W BO3HUKHOBEHHUH
Ype3BBIYAHBIX CUTYaIlM B BOCHHBIX KOH(PIUKTOB

1.2 Tunel 3amay mpoQeCCUOHATBHONW ACSITENLHOCTH, K KOTOPBIM TOTOBSATCS OOyYaroIIHecs B paMKax
OCBOCHHUS JUCIUILTAHBI:

- neueOHBIN

- podUIaAKTUYECKUI

1.3 JlucuurniauHa OpHEHTHPOBAaHA Ha MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIPHOCTH B
chepe: 02 3apaBooxpanenne (B cdepe oOKazaHUS TEPBUYHON MEIUKO-CAHMTAPHOW  ITOMOIIIH,
CIIELIMATM3UPOBAHHOM, CKOPOM, MAJUTMATUBHOW MEAUIIMHCKOW MOMOIIM AETAM, BKIIFOUAIOIIEH MEPOTIPUITHUS
no Npo¢UIAKTUKE, TUATHOCTUKE, JICUCHHIO 3a00JI€BaHUIl M COCTOSIHHM, METUIIMHCKON peaOuIuTaluu,

(hOopMHPOBAHHUIO 30POBOTO 00pa3a )KU3HU U CAHUTAPHO-TUTUEHUIECKOMY MTPOCBEIICHUIO HACEIICHHUS )

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

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-8 CrnocobeH co3aaBarhb
Y TIOZIJICPKUBATh B
IIOBCEIHEBHOM KU3HU U B
podecCrOHALHOM
JIEATENIEHOCTU OE€30IaCHbBIE
YCIIOBUS
JKU3HENEATENHHOCTH IS
COXpaHEHUS MPUPOTHOM
cpenbl, o0ecrieueHUs
YCTOHYMBOTO pa3BUTHUS
00IIIeCTBa, B TOM YHCIIE MTPH
yTPO3€ ¥ BOSHUKHOBCHHUHU
Ype3BBIYANHBIX CUTYallul U
BOCHHBIX KOH(IIUKTOB

Unentundunupyer u XapakTepU3yeT KJIACCBI
OpPraHUYECKUX BEIECTB, aHAIU3UPYET UX BO3JCICTBHE HA

MNPpUPOAHYIO CpCaY

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VK-8 CnoocobeH co3maBarh

U NOAIEPKUBAThH

B IIOBCEIHEBHON JKW3HU U B

npodeccHOHANBHON JESITENLHOCTH O€30MacHbIe YCIOBUSL KU3HEACSITEIBHOCTH IS
COXpaHEHUs MIPUPOTHON Cpebl, 00ECIeUeHUs YCTOWYMBOTO Pa3BUTHsS OOIIECTBA, B TOM
YHCIIe IPU yTPO3€ U BOZHUKHOBEHUH YPE3BBIYANHBIX CUTYallUi M BOCHHBIX KOH(IUKTOB

Ne HaumeHnoBanue ®opma
/1 TACITATIITNH, 0o0ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 1 2 3
1 |be3onacHoCTh +
JKU3HEICATeIbHOCTH
2 |MenuiuHcKas Gpu3nka +
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2. Mecto aucuumiimabl B cTpykrype OIl cnenmanurera:

HuctunmHa «bruoopraHndeckass XUMHS» OTHOCHUTCS K 00si3aTenbHOM 4yacth ydeObHoro miana OIl mo
HamnpayieHuto noArotoBku 31.05.02 - [leguarpus.

HucuuminHa «bruoopranndyeckass XuMHs» U3y4aeTcs B 2 CEMECTpE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboTh (BCSEI;ZEOB)

Oo0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 48
Jlexmm (Jlextmm) 16
JlaGoparopnsie (J1ab. pab.) 32
CamocrositensHas padota (CP) 60
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
2 ceMecTp

1 Crpoenue u Pemenue 3amau;
CBOKCTBA 3amura
OMONIOTHYECKU naboparopHoi
AKTUBHBIX paboTsr;
COCIMHEHUM: TectupoBanue;
aMUHOKMCIIOT, 8 [ 14 | 20 IIucemenHas
OETKOB U MENTH/IOB, CaMOCTOSITeIIbHAS
CpEICTBaM UX pabora;
BIIUSTHUE HA TecTtupoBanue
OKPYXAaIOIYIO
cpeny

2 XapakTepUCTUKHU Pemenue 3amay;
OHMOJIOrMYeCKH 3amuTa
AKTUBHBIX nabopaTopHOit
COEIVHEHNI: paboTHI;
JIMITH OB, TecTtupoBanue;
HYKJIEMHOBBIX 8 | 18 | 40 [TucsmenHnas
KHCIIOT U CaMOCTOsITeNIbHAs
YIJICBOZIOB, X pabora;
BJIUSIHUE HA TecTtupoBanue
OKPY’KaIOILyI0
cpeny




Tema 1. CTpoeHue U CBOMCTBA OMOJIOTHYECKH AKTHBHBIX COeIMHEHUIT: aAMUHOKHCJIOT, 0€JIKOB U
NeNnTHI0B, CPEICTBAM UX BJIHMsIHHE HA OKpYy:xawomylo cpeay (YK-8)
Jlekumus.
Jlexuus «Ctpoenue u kiaccupuKanns aMUHOKHUCIIOT Kak reTepodyHKIIMOHATBHBIX OMOIOTHYECKU
aKTUBHBIX coenuHeHm» [IpeamerT, 3aqaun u 00BEKTHI H3yUYeHUsS] OMOOPTaHUIECKOW XUMHUH KaK ydeOHOM
JUCHMILTUHBI Ui crienuanbHocTu «Ilequarpus», ee posb B GOpMUPOBAHUN HAYYHON OCHOBBI JIJIS
BOCIIPUSITHUS OMOJIOTUYECKUX U MEAMIIMHCKUX 3HaHUN Ha MOJIEKYJIspHOM ypoBHe. [lonsiTue merabonuzma.
AMHMHOKHCIIOTBI, BXOJSIINE B cOCTaB 0enkoB. CTpoeHne, HoOMEeHKIarypa. Tumnsl n3omepun. CTpyKTypHas
n3zomepus aMuHOKHUCIOT. [IpocTpancTBeHHas n3oMepHsi, SHaHTHOMepHsl. CBsI3b IPOCTPAHCTBEHHOTO
CTpOEeHUS C OMOIOTHYEeCKON U OMOXMMUYECKON aKTUBHOCTHIO. Kitaccudukanyst aMUHOKHUCIIOT € y4eTOM
Pa3IMYHBIX IPU3HAKOB: [0 B3aUMHOMY PACIONOKEHHUIO (GYHKIIMOHAIBHBIX TPYIII; 10 XUMUYECKOW MPUPOJIe
paaMKalia u CoiepKalluxcs B HEM 3aMECTUTEIEH; 10 MOJSIPHOCTH PaJAUKAJIOB; IO KUCIOTHO-OCHOBHBIM
CBOMCTBaM; [0 BO3MOXXHOCTH CHHTE3a B OpraHU3Me; M0 MyTsIM pacnajaa B opranusme. Posib aMUHOKHUCIIOT B
¢dbopmupoBanuu opranuzma pedénka. Jlekuus « Pu3ndyeckne 1 XuMUYECKHEe CBOMCTBa aMUHOKHCIIOT KaK
rerepopyHKIMOHAIBHBIX OMOJIOTHYECKH AKTUBHBIX COSAMHEHUH, BIUSHNUE HA OKPY’KAIOIIYIO CPEdy»
XHWMHYECKHE CBOMCTBA --~-aMUHOKHUCIIOT KaK TeTepOPYHKITMOHAIBHBIX COeTMHEeHNNA. V303eKkTprudecKkas
TouyKa. bruonmornyecku BakHbIE peaKIMK -aMUHOKHCIIOT: Ie€3aMUHUPOBaHNE (OKHCIUTENBHOE,
BOCCTAaHOBHUTEIHHOE, THIPOJIUTHYECKOE, BHYTPUMOJIEKYIIIPHOE), TUIPOKCHIMPOBaHHUE (CUHTE3 3aMEHUMBIX
aMUHOKHCIIOT), JIeKapOOKCcHInpoBaHue (00pa3oBaHNe OMOTEHHBIX aMUHOB U OMOPETY/ISITOPOB — KOJIAMUH,
TUCTaMHH, -aMHUHOMACIISIHAsl KUCI0Ta). BUOCHHTE3 -aMUHOKHUCIIOT U3 KETOKUCIIOT: BOCCTAHOBUTEIHHOE
aMUHHpOBaHKE, TPaHCAMHUHHUPOBaHKE. BIusHue aMUHOKHCIIOT Ha OKPY KAIOUIYI0 cpeay (yaydlleHne
pacTeHMii U IOYBBI, yBEJIMYCHEH BbIACIECHUS a30Ta U T.4.). Jlekius «CtpoeHue u kiaccudukaius 6eIKkoB
KaK reTepoyHKIIMOHAIbHBIX OMOJIOTHYECKU aKTUBHBIX coequHeHHD [lenTunpl. DnekTpoHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MENTUAHON CBSA3U. KHCIOTHBIN 1 MIETOYHON TUAPOIIN3 TENTHIOB.
YcraHoBIeHHE aMUHOKHUCIIOTHOTO COCTaBa ¢ MOMOIIIbIO COBPEMEHHBIX (PU3UKO-XUMHUECKHX METOIOB.
[TonsiTre o cTpareruu NeNTUIHOTO cuHTe3a. [lenTuiHbIe TOPMOHBI KaK IOMMHIOBBIE CPEACTBA (MHCYIIHH,
COMAaTOTPOIUH, SPUTPOTNIOITHH U 1p.) CTpoeHune, kiaccudukaus, Onogorndeckoe 3HaueHue o0eakoB. benku
KaK MMOJIMEPHI, CoiepKalliye a30T B OCHOBHOU 1enu. [lepBuunasi, BTopu4Has, TpETUYHAS U YETBEPTUUHAS
CTPYKTYpBI OenkoBo# Mosekyibl. @onaunr. [Ipencrapnenue o manepoHax. 3aBUCUMOCTb OMOJIOTHYECKON
AKTUBHOCTH OEJIKOB OT UX MPOCTPAHCTBEHHON CTPYKTYphl. JIaOMIBHOCTh TPOCTPAHCTBEHHOM CTPYKTYPBI
0enkoB U ux AeHarypauus. @akTopsl, BeI3bIBaIONINE AeHaTypaluio. [lenarypanus odparumas u
HeoOpaTtuMasi. MeTo/ibl yCTaHOBJICHHS IEPBUYHON CTPYKTYpHI Oelika, mentuaasbl. L{BeTHble peakuyun
OenkoB. BrusiHue Ha okpyXxaroInyto cpeny (Oeku Kak SMUTTEPbl aMMHaKa, MeTaHa U IPYTuX ra3os,
3arps3HAIOMUX atMocdepy U Tuapocdepy; OeakoBbie yIoOpeHUs KaK TPHUYUHA ITEPEHACHIIICHHS TTOYBbI
azotoM). Jlekmus «OCOOEHHOCTH CTPOCHMSI M (PYHKITMH TIPOCTHIX U CIOKHBIX OenkoB. CTpoeHue
remornoouHa. ['emornoonnonarum» [IpocTteie Oenku: Kaccupukanms, 0COOCHHOCTH CTPOSHUS, (DYHKIIUH.
Crnoxxnple 6enKH: Kiaaccudukaius, 0COOEHHOCTH CTpoeHMs, PyHKIuU. CTpoeHHE reMOorIo0rHa,
HOpMaJIbHbIE U MAaTOJIOTHYECKUE BU/IbI reMorioOnHa. [ eMOrIo0MHO3bI: MPUYUHBI M CUMITTOMBI
reMOTIIOOMHOIIATHH, TaJaCCEMUU, kele30eGUIMTHON aneMur. MeTremoroonHemust. [ emormoonHonmaTum
y JeTEeu.
JlabopaTropHbie padoThbI.

JlabGopaTopHoe 3aHsiTHE.
Texnnka 0e3onacHOCTH pad0OTHI B 1a00paATOPHH OPraHUYECKON XUMHUHU
Pemenne cuTyallmoHHBIX 3a/1a4 PENPOIYyKTUBHOTO, PEKOHCTPYKTHUBHOTO ¥ TBOPYECKOTO YPOBHS IO
KJ1accupuKauy, HOMEHKIaType, H30MEPUH OPraHUYEeCKUX COETUHEHUH (MPUMEpPHI IPUBEICHBI HIKE):

1. CoctaBnenue GopMyll OpraHUYECKUX COSIUHEHUN PA3IMIHBIX KJIACCOB.
2. CocraBneHue Ha3BaHUM OPraHUYECKUX COEIMHEHUN pa3InYHbIX KJIaCCOB.

3. [Toctpoenue hopmyst H30MEPOB ¥ TOMOJIOTOB JIJIsI ONPEICIEHHOTO OPTAHMYECKOTO COSTMHCHHUS.
Hampumep, HanumuTe Bce BO3MOXKHBIE CTPYKTYPHBIE ¥ TIPOCTPAHCTBEHHBIC M30MEPHI VISl BAJTHMHA WA
JIEUIMHA.

JlaGopaTtopHoe 3ansiTHE.
JlaGopaTopHasi padora «CBOMCTBa aAMUHOKHUCJIOT»
Onpenenenne pH pacTBOPOB aMMHOKHCIIOT



Peaknust amuHokucnot ¢ xiaopugom xkenesa (I11).
HunrunapuroBas peaxiusi.

Odopmienne 1abopaTopHOTo XKypHaa, 3auTa 1a00paTropHoi paboTh! (OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI).

KoHTposbHBIE BONIPOCHI:

1. OnumuTe U3BECTHBIE BaM CIIOCOOBI MIEHTU(UKALIUYA AMUHOKHUCIIOT.

2. Hanmummre Ha3BaHUs ABYX MMap aMHHOKHCIIOT, MEXY paJHKaIaMHi KOTOPHIX BO3MOXHBI:
a) ruapodoOHbIC B3aUMOACHCTBYSA, 0) MOHHBIE CBSI3H, B) BOJAOPOIHBIC CBSI3U

3. HazoBuTe peakiiuu, ¢ IOMOIIbIO KOTOPBIX MOKHO WACHTU(HUIIMPOBATH TAKHE AMHUHOKHUCIIOTHI, KaK
TUPO3UH, ApPTUHUH, TUCTUINH, TPUNTO(AH U TIIUIHH.

4. Yemy paBHa JEHTaTHOCTb IIMIMHA KaK JINTAH/A B KOMILJIEKCE C KATHOHOM jkeje3a’?

5. Ha30BUTE aMHHOKHCIIOTY, KOTOpasi C HHHTUAPUHOM 00pa3yeT COeIMHEHHUE JKEITOTO0, a He (PUOJICTOBOTO
nuBera. OOBSICHUTE, TIOYEMY.

JlaGopaTopHoe 3aHsiTHeE.

JlabopaTopHas padora «neHTH(PUKAINS U CBOMCTBA 0€JIKOB)
buypertoBas peakiusi.

KcanTonporenHnoBas peakius OSIIKOB.

Peaknusa ®ons.

Jlenaryparus 6emnka.

Odopmiterne 1abopaTOPHOTO KypHAIIA, 3aIUTa JJA00PaTOPHOI pabOTHI (OTBETH HA KOHTPOJIBHBIC
BOIIPOCHI).

KoHTponbHbIE BOTPOCHI:

1. Kakue aMUHOKHCIOTEI MOT'YT BXOAUTH B COCTAB IICIITU/IA, KOTOpI:Iﬁ Z[aéT IMMOJIOKUTCIIBHY IO
KCAHTOIIPOTEUHOBYIO PEaKIIUI0?

2. Omnpenenure MocCieq0BaTENbHOCTh AaMUHOKHUCIIOTHBIX OCTAaTKOB B TETPANENTH/IE, COACPIKAILEM aTaHUH,
BAJIMH, JIW3UH, MIPOJIMH, €CITH U3BECTHO, YTO B PE3YNIbTaTe pEaKLUH TeTpaNenTuaa ¢ AMHUTPOPTOPOSCH30I0M
U MOCeayIonero ruaponusa noryuer JJHO—BanuH, a npu AeiicTBUU KapOOKCHUIIETITHAA3bI OTILEIUIAETCS
asnaHuH. Taxke yCTaHOBJICHO, UTO JIM3UH 00pa3yeT CBA3b ¢ BAMHOM. OTBET MOSICHUTE.

3. IloueMy B KITMHMYECKOM MPAKTHKE ISl ONpeesieHus Oeslka B OMOJIOTHUECKUX KUAKOCTAX IPUMEHSIOT
a30THYIO, @ HE CEPHYIO UJIU COJISIHYIO KHCIIOTBI?

4. YrotpebneHue B MUY CHIPHIX SUI] MOXKET BBI3BAaTh THUIIOBUTAMUHO3 BUTamMuHa H. SluuHbiii 6emok
aBUJIMH B3aUMOJICHCTBYET C BATAMUHOM H U NpenATcTByeT €ro BCaChIBaHUIO B JKEIYA0YHO-KUILIEYHOM
Tpakte. OObSICHUTE, TOYEMY BapeHbIE fiflla TakuM 3(PHEKTOM He 00I1aAaL0T.

5. O HamMYUU KaKuX aMUHOKHCIIOT B O€JTKax CBUIETEILCTBYET peakius Dos?
JlaGopaTtopHoe 3ansiTHE.

Penrenue cutyalimoHHBIX 337249 PENPOIYKTUBHOTO, PEKOHCTPYKTHBHOTO ¥ TBOPYECKOTO YPOBHS (TIPUMEPHI
MIPUBEICHBI HIDKE):

1. Boibepute U3 nepeurciaeHHbIX ~-aMUHOKHUCIIOT T€, KOTOPBIE COAEep KAt MOJIIpHbIE TPYIIILI B paJuKae:
BaJIMH, LIUCTEUH, TU3UH, METUOHUH, TUPO3HH.

2. Hanmumumre npoekunoHHbie opMyssl Quiliepa J1j1sl CTEpEOU30MEPOB BaJHa U TPEOHHWHA U ONIPEIEIIUTE
KOJIMYECTBO CTEPEON30MEPOB.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
HOIIFOTOBBTGCB K TCCTUPOBAHUIO.
OTBeTHTE HA BOMIPOCHI:
1. Oxapakrepusyiite CTpoeHue, KIacCuPUKauy 1 PyHKIIMH aMHHOKHUCIIOT.

2. Hamumure ypaBHEHHS OMOJOTMYECKH BAXKHBIX peakiuil ambda-aMHHOKHCIOT. C IMOMOIIBI0 KaKHUX
peakuuii CHHTE3UPYIOTCSl B OpraHU3Me 3aMEeHUMbIE allb(ha-aMUHOKUCIIOTHI?

3. OxapakTepusyiiTe YpPOBHU CTPYKTYPHOM OpraHu3anudud OENIKOBBIX MoJiekyl. Kakue cBs3u ux
cTadMM3upyT?

4. OxapakTepu3yiTe CTPOCHHUE U CETIEKTUBHOCTH JICUCTBUS (DEPMEHTOB.
5. Kakwue crocoObl I3MEHEHUS aKTUBHOCTU (PEPMEHTOB PaCIIPOCTPAHECHBI B OPTaHU3ME YelIOBEKa?



6. IlpuBenuTe ypaBHEHUS peakifii, KOTOPbIE KaTaIU3UPYIOT MPEACTaBUTENN PAa3HBIX KJIACCOB (DepMEHTOB.
7. OxapakTepu3ynTe BIUSHIEC aMUHOKHCIIOT U OCJIKOB HA COCTOSIHHE OKPY’KAIOIICH CPEIbI.

[ToaroroBbTech K saboparopHbIM paboram «CBOHCTBa aMHHOKHUCIOT», «MneHTu(UKaus U CBOHCTBA
6enkoBy. OTBETbTE HA KOHTPOJBHBIE BOMPOCHL. J[JIs1 MIUTIOCTpALMU OIBITOB MOJOEPUTE COOTBETCTBYIOIIHE
YPaBHEHUS PEAKLIUA.

Tema 2. XapakTepucTHKHM OHOJIOTHYECKH AKTHBHBIX COEIMHEHHUIi: JTUNN/I0B, HYKJEHHOBBIX KHCJIOT H
YIIEBOJ0B, HX BJIHSIHHE HA OKpYyxkawmylo cpeay (YK-8)

Jlexkuns.



Jlexms «YraeBoabl: Kiaccu(UKalus, CTPOCHUE, CBOMCTBA, OMOIOrHUYecKasi akTuBHOCTbY» Kitaccuduxanus
MoHOcaxapu0B. Ctepeonsomepusi MOHOcaxapuioB. D- u L-crepeoxumuueckue psiabl. OTKpBITBIE U
ukyeckue Gopmel. @opmynsl umnepa u popmyisl Xeyopca. @ypaHo3bl U MUPAHO3bL; adb(a- U
6era-anomepsl. Llukimookcorayromepus. SBaeHne Mmytaporauuu. bronornyecku BaxHbIe peakIiuu
MoHOcaxapuaoB. 'unponus mmko3unoB. Pocdarel MoHOCaxapua0B. OKUCIEHNE MOHOCAXaPH/IOB.
BoccranoBuTenbHbIE CBOMCTBA allb03. | IMKOHOBBIE, ITIMKAPOBBIE, ITTUKYPOHOBBIE KACIIOTHI.
AckopOuHOBas KucioTa. Peakuus snuMepus3anuy MOHOCaXapua0B, B3aUMOIIPEBpAILEHHE alb/I03 U KETO3.
OOm1ast xapakTepUCTHUKA U KJIacCUPUKaLUs onucaxapuoB. Onurocaxapusl. Jucaxapuasl: MaibTo3a,
1esI001M03a, 1akTo3a, caxapo3a. CTpoeHue, IIUKI0-0KCO-TayToMepHs. BoccTaHOBUTEIbHBIE CBOMCTBA.
I'upponus. KondopmamonHoe cTpoeHre MajabTo3bl M Le1001036l. [oMomonucaxapuabl: Kpaxmann
(ammI103a ¥ aMHJIONEKTHH ), TIIMKOTE€H, IEKCTPAHBbI, 1IeJUTI0103a. [[eKTHHBI (MoaUragakTypoHOBas KUCJIOTA).
IlepBuuHas cTpykrypa, ruaponuns. [IoHsTHEe 0 BTOpUUHON CTPYKTYype (aMHI103a, LIEJUTION03a).
I'erepononucaxapuibl: THATypOHOBAst KUCIOTA, XOHIAPOUTHHCYNb(daThl. [lepBuuHas cTpyKkTypa.
[Ipencrasnenue o cTpoeHuu renapuHa. OcoOEHHOCTH YITIEBOAHOTO oOMeHa y feTeil. BimsHue yrieBoaos
Ha COCTOSIHME OKPY’KAIOLICH Cpebl: y4aCTHE B KPYTOBOPOTE OPTaHUUECKOIO BEIECTBA, CBA3b C
KU3HENEATEILHOCTBIO OPraHU3MOB, UHIUKALIUAS dKOJIOTMYECKOro cocTossHus. Jlekus. « Hykieoruas! u
HYKJIEMHOBBIE KUCJIOTBI: CTPOCHHUE, OMOIOTHYecKast aKTHBHOCTb» HyKiIenHOBBIE OCHOBaHUS, BXOJIAIINE B
COCTaB HYKJICMHOBBIX KUCIOT. [IupumuinHOBbIe (Ypauui, THMUH, LIMTO3UH) U TypUHOBBIE (aIeHUH,
I'yaHUH) OCHOBaHMsI. ApoMaTHuecKue cBoMcTBa. JlakTum-s1akramMHas Tayromepust. Peakuuu
nezamuHupoBanus. Hykieo3unsl. Xapakrep CBsI3U HyKIEHHOBOTO OCHOBAHMS C YITIEBOIHBIM OCTaTKOM;
KOH(Urypauus rmuko3ugHoro nentpa. Homenknarypa. I'maponus Hykineosunos. Hykneoruasl. Ctpoenue
MOHOHYKJICOTHIOB, 00pa3yIOLINX HyKJIEHHOBBIE KUCIOThL. HoMeHkmaTypa. ['unponus HyKJI1eoTua0B.
[TepBuuHas cTpyKTypa HYKJIEHHOBBIX KUCIOT. Dochonudrdupnas cBs3b. Hykneoruansiii coctas PHK u
JUHK. I'niponu3 HyKJIEHMHOBBIX KUCIOT. [IoHATHE O BTOPUYHOM CTPYKTYpE HYKIEMHOBBIX KHCIOT. Poib
BOJIOPOJHBIX CBsI3€il B (hOpMUpPOBAHUN BTOPUYHOM CTPYKTYpbl. KoMIIIeMeHTapHOCTh HYKJIEHHOBBIX
OCHOBaHUH. BonopoaHsie CBs3U B KOMIUIEMEHTAPHBIX I1apax HYKJICMHOBBIX OCHOBAaHUH. JIeKapCTBEHHbIE
CpeAcTBa Ha OCHOBE MOIM(HUIIMPOBAHHBIX HYKICUHOBBIX OCHOBaHHM (PTOpyparui, 6-MepKanTonypuH) u
HYKJICO3H 1Bl — aHTUOMOTHKH. [IpuHIMI XuMudeckoro moaoous. MisMeHeHne CTpyKTypbl HyKJIEHHOBBIX
KHCJIOT IO IEUCTBUEM XMMHUYECKHUX BELIECTB U paguanuu. MyTareHHOe 1eHCTBUE a30TUCTON KHUCIIOTHI.
Hyxineosunmono- u nonmupocdarsl. AM®D, AJIO, ATD. Makpospruueckue COeMHEHUS.
Huxornnamuaunykneotruaasie kogpepmentsl. Ctpoenne HAJl+ u ero ¢pocdara HAJID+. Ponb
HYKJICMHOBBIM KUCJIOT B Pa3BUTHU OpraHu3Ma pebéHka. BnusiHre HYKJICMHOBBIX KUCIIOT HA COCTOSIHHUE
OKpY>Karollei cpesbl: pa3padoTKa Cpe/ICTB 3alUThl pACTCHUHN, IPUMEHEHHE U1 OOHAPYKCHUS U
CBSI3bIBAHUS] HU3KOMOJIEKYJISIPHBIX 3arpsi3HUTENEH OKpYXKaroIIel Cpeibl, MyTalluH, BbI3BaHHBIC
3arpsi3HEHUEM OKpyskatouien cpeapl. Jlekmust «Jlunuael: kmaccudukanus, cTpoeHue, CBOWCTBA,
Ouonoruueckas akTHBHOCTHY» OMbLIsieMble TUMUbL. JKUPBI KaKk CMeCh TpHalIrIHIepruHoB. [lonstue o
CTpPOEHUH BOCKOB. OCHOBHBIE IPUPOIHBIE BBICLINE JKUPHBIE KUCIIOTHI, BXOJAIINE B COCTAB JIMIIHU/IOB.
OCOOEHHOCTH CTPOCHHUS M CBOMCTB HEHACHIIIEHHBIX KUPHBIX KUCIOT. [lepokcuiHoe OKuCIeHne
(parMeHTOB HEHACHIIIEHHBIX KUPHBIX KUCIOT B KJIIETOUHBIX MEMOpaHax, ero MexanusM. Poib
MEPOKCHTHOTO OKHUCJICHUS JIMMTUI0B MEMOpaH B IEHCTBUM MaJIbIX /103 palaluy Ha opranusM. CHcTeMbl
aHTHOKCUIAHTHOH 3amuThl. Dochomunuasl. Docdaruaabie KUCTOTHL. PochaTHIUITKOIAMUHEI 1
bocharuauncepunsl (kedanunsl), GochaTuANIXOIUHBI (JIEUUTHHBI) — CTPYKTYpPHBIE KOMIIOHEHTBI
KJIETOYHBIX MeM—OpaH. Jlununueiii Oucnoit. ChuHronunuas U rmukonunuasl. CtpoeHue, QyHKITUN.
Jlextus «JIunuapl: kaaccudukaiys, CTpoOeHHe, CBOMCTBA, OHMOIOTHYeCcKast aKTUBHOCTR» Heomblnsiembie
munuasl. Kinaccudukanus, ctpoeHne u Ouonorndeckas poib u3onpeHouaoB. TeprieHsl. MoHo- u
OounmkIMueckue Teprnensl. KapeH, nmuneH, TMMOHeH, MeHTo, kKaMpopa. ConpspKeHHbIE MTOJTUEHBI,
KapoTHHOM Bl CTeponipl. X0JIeCTepHH — MPEICTABUTENh CTEPUHOB, €r0 KOH(POPMAIIMOHHOE CTPOCHHE,
CBOMCTBa, Ononoruueckas poinb. [IpeacraBnenue 06 ux cTpoeHnH U Ononoruueckon ponu. XKemdnsie
KHCJIOTBI — XOJIeBas, [TTMKOXO0JIEBAsi, TAypOXOJIeBasi, CTpOECHHUE, Orono—rudeckas poib. CTepouiHbIe
TOPMOHBI: CTpOEHHE, OMOIOTHYECKas polib. Posib TUIUAOB B 3KOCHCTEMAX, MOCIIEACTBUS 3arps3HEHUH,
BBI3BaHHBIX JIUITUA0COACPKALIMH OTXOJaMH. 3HAYUMOCTH JIMITUIOB B 00€CIIeueHNH OpraHn3Ma peOEHKa
SHEPreTUUECKUM U IJIACTUYECKUM MaTepHanoM. MeTosbl HACHTU(UKAILIMA OPTaHUYECKUX COCAUHEHHH,
KA4ECTBEHHBIC PEAKIIUH.

JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansitue. Jlaboparopnasi padora «CTpoeHne ¥ CBOHCTBA MOHO- M 1M CAXAPH/I0B»
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MoHo- 1 Jucaxapuabl Kak BOCCTaHOBUTEIH.
Peakmus Tpommepa. Peakuust cepeOpsiHoro 3epkaia (peakius TomneHca).
KauecTBeHHas peakuus Ha KeTorekcosbl (peakuus CennBaHOBA).

Odopmiierre 1abOpaTOpHOTO >KypHaja, 3aluTa JIabopaTopHOW paboThl (OTBETHI HAa KOHTPOJIBHBIC
BOIIPOCHI).

KoHTponbHBIE BOTPOCHI:

1. Kakas ¢pyHKIIMOHANbHAS TPYIIIA [IFOKO3bI MPOSBIISIET BOCCTAHABIMBAIOIINE CBOHCTBA?

2. B 4éM 0COOEHHOCTB CTPYKTYpbl BOCCTAHABIMBAIOLINX M HEBOCCTAHABIMBAIOLINX JUCaXapuI0B?
3. Kakoe BelecTBO SIBIETCA peareHToM B peakiuu Tpommepa?

4. Kak Ha3pIBaeTCsl KOMIUIEKCHOE COEIMHEHHE, SIBIAIONIEECS PEareHTOM B pEaKIHUU «CepeOpsHOro
3epkana»’?

JlaGopaTopHoe 3ansiTue. JlaboparopHasi padora «CBoiicTBa MOJIMCAXAPUI0B»
KauecTBeHnHas peakiusi Ha Kpaxmat.

Kucnotnslii runponns kpaxmana.

OTHolIeHNE KpaxMalla U NIMKOreHa K peaktuBy denunra.

Odopmiierre n1aboOpaTOpHOTO >KypHaja, 3aluTa JIabopaToOpHOW paboThl (OTBETHI HAa KOHTPOJIBHBIC
BOIIPOCHI).

KoHTponbHBIE BOTPOCHI:

1. Kakoii MoHOcaxapuj HOIy4aeTcsli B pe3yJbTare IIOJIHOTO TUApOJIM3a Kpaxmana? A B pesyabrare
THIPOJIN3a MO IeHCTBUEM (EepPMEHTa a-aMHJIa3hI?

2. Hamummre cxemy THApONW3a Kpaxmaia IMojx JeiCTBHEM (EpMEHTa, HA30BUTE MPOMEXKYTOUHBIE
MIPOYKTHI.

3. Kak wu3MEHHTCS CKOpPOCTh PEAaKIUU TUIPOJIM3a KpaxMmanaa B MPUCYTCTBUU aib(a-aMHUIa3bl TpU
yBenuueHuu remmneparypsl oT 20 1o 100 0C?

4. C xakuMU COeIMHEHHUSIMU 1o 00pa3yeT KOMIUIEKC (PHOJIETOBOTO MM KPACHO-KOPUYHEBOTO LIBETa?
JlaGopaTtopHoe 3ansiTue PemnreHue CUTYallMOHHBIX 32/1a4 PeNPOAYKTHBHOIO, PEKOHCTPYKTHUBHOIO M
TBOPYECKOI0 YPOBHS (IPUMepPbI NPUBEAECHbI HUMKE):

1. B tpéx mpobupkax HaxXoAATCsS PacTBOPHI (PYKTO3bI, TIIOKO3BI U Kpaxmaia (B OXHOW MPOOUPKE OTHO
BeniecTBo). [Ipennoxxure MeTobl HACHTUPUKAIIMHN 3TUX COSTUHEHHUH (YKaXXUTE UCIIONb3yeMble peareHThl U
BHEUIHME TMpPHU3HAKW MPOTEKaHWd peaknuu). Hamummre A DIIOKO3bl  ypaBHEHHWE  PEaKIMH,
WUTIOCTPUPYIOLIEE 3TOT METO/.

2. CpaBHuTe cTpoeHHE U (QYHKIIMU TIIMKOTeHA U Kpaxmaina. Haiinure oOutue ueptsl u paznudus. K kakomy
KJIACCY YIJIEBOJOB MO>KHO OTHECTH 3TU coeqMHEeHUs? C MOMOIIBIO KaKOW Ka4€CTBEHHOM peakIuu MOXXHO MX
UIEeHTU(DUITPOBATH?

3. IlpuBeaute mpuMEpHl YIIIEBONOB, HAXOMAIIMXCS B MPOAYKTaX MUTaHusA. [ne u kakumu QepMeHTaMu
MPOUCXOAUT UX nepeBapuBanre? ONMUILINATE PO LEJUIION03bI B TUIIEBAPCHUH.

4. Ontumym pH uccnenyemoro depmenta 6,9-7,0. CyOcTpaTom SBISCTCSI PUPOIHBIN MOJIUMED, A0
XapakTepHyI0 OKpacKy ¢ Homom. IIponykTel B3ammozeicTBusi (pepMeHTa ¢ CyOCTpaToM HaroT PEaKLUIo
Tpommepa. HazoBute ¢epMeHT, Kiacc, MOAKIAcc, cyOCcTpar, MPOMEKYTOUYHbIE M KOHEYHBIC MPOMYKTHI
peaKiuu.

5. CocraButh (HhopMysIbl PHAHTHOMEDPA, dMTUMepa U 4-3nuMepa D-TITroKo35I.

6. HexoTopoe KoJIM4eCcTBO KpUCTAIUIMYECKON D-IITI0K03bI pacTBOpHIIH B Bojie. ONITHYECKUE U3MEPEHUS
MOKa3aJiyd, YTO 33 HECKOJIKO YacOB YJIEIbHOE BpallleHUE pacTBOpa CHU3MI0Ch oT +1130 go +52,50.
[Tocnennee 3HaueHNE OCTABaJIOCh HEU3MEHHBIM B TEUEHHE HECKOJIBKHUX 4acoB. B uéM mpuurnHa u3MeHeHUs
yIIeJIbHOTO BpamieHus pactBopa D-rimroko3bl. Kak Ha3piBaeTcs 310 aBineHue? Ha3zoBuTe u HAUIIUTE BCE
(GbopMBI, B KOTOPBIX CYIIECTBYET D-ITi0k03a B BOJHOM PacTBOPE.

7. KakrMH Ka4eCTBEHHBIMHU PEAKIMSIMHU MOXKHO Pa3InYUTh:

a) TIIOKO3Y U PPYKTO3Y;

0) DIIOKO3Y M Kpaxmai?

8. CKOITbKO ONTHYECKH aKTUBHBIX MPOIYKTOB 00pa3yeTcsi MpU OKUCICHUH aJlI03bl U (PPYKTO3bI?
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JlabopatopHoe 3ansitue. JJaboparopnasi padora « Hykj1enHOBbIe KHCJIOTHI M HX CTPYKTYPHbIE
KOMIIOHEHTbD»

KauecTBeHHbIE peakIi Ha KOMIIOHEHTBI HYKJICOTIPOTEeHHOB. buyperoBas peakuus
KauecTBeHHBIE peakliui Ha KOMIOHEHTHI HyKJIeonpoTenHoB. Peakuus TpomMmepa
KauecTBeHHbIE peakIiy Ha KOMIIOHEHTHI HyKJIeonpoTeHHOB. OOHapyxeHue GochopHOil KUCIOTHI

Odopmiierre 1abOpaTOpHOTO >KypHaja, 3aluTa JIabopaTopHOW paboThl (OTBETHI HAa KOHTPOJIBHBIC
BOIIPOCHI).

KoHTponbHBIE BOTPOCHI:

1. Harmumure dopmynbl a3oTucThix ocHoBaHMi, Bxoasumx B coctaB PHK u JIHK. KakoBel ux ¢yHkuu B
KUBBIX OpraHu3Max?

2. Kakue TayTomMepHble (HOpPMBI BO3MOXHBI I ypaluia ¥ Kakas u3 ¢GopM y4acTByeT B OOpa3oOBaHUU
HYKJIEO3HJ1a ypuauHa?

3. Kakue cBs31 00yCIIOBIMBAIOT IEPBUYHYIO U BTOPHUHYIO CTPYKTYPY HYKJICHUHOBBIX KUCIOT?

4. Hanmumure ctpoenue yyactka PHK ¢ mocnenoBarenbHOCThIO OCHOBAHMIA: aICHUHYPALIHIL.

JlabopaTtopHoe 3aHsiTHe. Penienne cUTyallMOHHBIX 337124 PeNpPOAYKTHBHOIO, PEKOHCTPYKTHBHOIO M
TBOPYECKOro ypoBHs nmo teme «HykyIeMHOBbIe OCHOBAHMS, HYKJI€03WAbl M HYKJEOTHAbD» (MpHMepPBbI
NpHUBeJeHbl HIXKe):

1. Kakue TtayromepHbie (OpMBI BO3MOXHBI 1jisi ypanwia W TuMuHa? Kakas w3 ¢opMm ydacTByeT B
oOpaszoBaHuM HyKJIeo3ua ypuanna? Hamummre hopMyib.

2. SIBISIIOTCS JIM T€TEPOLUKIMYECKUE OCHOBAHUS apOMAaTHYeCKUMU COeTMHEHUSIMHU? OTBET MOSCHUTE.

3. IlpuBenute CTpOE€HHE HYKIEO3UAOB: aJCHO3MH, J€30KCHAJCHO3UH, TI'yaHO3MH, JE€30KCUTYaHO3HH,
Ne30KCULIUTUINH, TAMUIUH. Hanummre peakuuu ruapoinsa, GochopruinpoBaHus.

4. HamumuTe ypaBHEHHME CHHTE3a HYKJIEOTHIa Ha 0a3e puOO3bl MU TUMHUHA (WM APYTHX COCTUHEHUH IO
BbIOOpY mpenonasarensi). Kakol Hykieo3uj oOpasyeTcss Ha NpoMexyTodHOM HTare? CKOJIBKO TaKuX
HYKJIEOTH/I0B MOYKHO Hanucarb? B uém cocrout ux paznuuue? Hanummre ux Ha3BaHuUE.

5. B kietke uMmeetcsi HeckoJibko necsaTkoB pa3Hbix TPHK u Heckonbko necsitkoB Thicsy MPHK. Uem
OOBSICHSAETCS TAKOE Pa3INYKe B KOJIMUECTBE PA3HBIX THIOB HYKJICMHOBBIX KUCIOT? [Ipu oTBeTE 00BsACHUTE,
KaK 3TO pa3juydre CBsA3aHo ¢ GyHKIuaMu Mojiekya PHK.

6. Ommummre crpoenue u pynkiuu ATO. [Ipusenure cTpykTypHyIo popmyity. YkaxuTe MakKpo3prudeckue
cBsa3u. Kakue emé€ coelMHEeHNs: OTHOCATCS K MAKpO3PIHUECKUM? DTHU COEIUHEHUS TaKKe UMEIOT
HYKJICOTHIHYIO IPUPOTY?

7. BcnoMmHMTE CTpOeHNE OEIIKOB TUCTOHOB, TPOYHO CBsi3aHHBIX ¢ pocdaraeivu rpymmamu JJHK. Kakue
aMUHOKHCIIOTHBIE OCTAaTKU JAOJKHBI IPUCYTCTBOBATH B TUCTOHAX B OTHOCUTENIHHO OOJIBIINX KOJTUYECTBAX,
YTOOBI MX M303JIEKTPUUECKasl TOUKA HaXouiIach B 1mienouHoil cpene? Kakyro cBsi3b 00pa3yloT 3TH OCTaTKH €
dbocharapimu rpynmamu [JHK?

JlaGopaTopHoe 3ansitue. JIaboparopHasi padora «CBoiicTBa JUNINI0B)

OMbLUIEHHE KUPOB.

Omnpenenenne CTENeHN HEHACHIIIEHHOCTH BBICIINX KUPHBIX KUCIIOT.

W3omepu3anus 0JeMHOBON KUCIIOTHI

Odopmiterne 1abopaTOPHOTO KypHAIIA, 3alUTa JJA00paTOPHOI padOTHI (OTBETH HA KOHTPOJIBHBIC
BOIIPOCHI).

KoHTponbHBIE BOIPOCHI:

1. Kakue BemecTBa oTHOCSTCS K aunuaam? OxapakTepusyiTe ux Kiaccu(ukaruio.

2. Kak 3aBUCHT arperaTHo€ COCTOSIHUE KUPOB OT UX CTPOCHUs?

3. Ilepeuncnute GHonOrnyecKkue (PyHKIMU HEOMBUISIEMbIX JIUMTUI0B.

4. Tlepeuncnure Ononornueckre (GyHKIIUHA KUPOB.

5. Kakyto ocHOBHYI0 (DyHKITUIO BEITIOTHSIIOT POCHOTUTHIBI?

6. K xakoMy TUITy MO0 U3MEHEHHIO YMCJIa YACTHUIl B XO/I€ PEAKIIUU U TI0 YACTHBIM MPU3HAKaM OTHOCHUTCS
peaKIus B3auMOJICHCTBHS TIOACOTHEYHOTO Macia ¢ OpOMHOM BOIOM?

7. Onpenenute TUI PeaKkuy B3aUMOJICHCTBUS MOACOJHEYHOIO MAcCJia ¢ IepMaHTraHaTOM Kajiausi?
8. K xakoMy THIly 110 MU3MEHEHUIO YKCIIa YaCTUIl U 110 IPUPOJE pEareHTa OTHOCUTCS PEaKIMsI OMBIIICHUS?



9. K kakoMy Kj1acCy OpraHMYeCKMX COEJUHEHUN OTHOCUTCS MBLIO?
10. Kakyro koHpHUTYypaIuio OTHOCUTEIIBHO KPaTHOM CBSI3M UMEIOT PaIiKaJIbl HEHACBIIICHHBIX KUCIIOT B
COCTaBE MPUPOHBIX )KUPOB?
11. Kak Ha3pIBaeTCsI IPOCTPAHCTBEHHBIN U30MEP OJIEMHOBOM KHUCJIOTHI? Y KaKOro U3 U30MEPOB BHIIIE
TeMmneparypa IaaBjIeHus ?
12. O6bsicHUTE, TOYEMY BOAHBINA CJIOM B OIBITE TI0O M30MEPHU3AIMH OJICHHOBOM KUCIOTHI OKPAIIIUBAETCS B
cunuii 1BeT. Kakoe BemecTBo, 00pasyromuecs B OmbITe 3, CIIOCOOCTBYET MPOTEKAHUIO PEAKIINH
W30MEPU3ALNHU OJIEUHOBOUM KHUCIIOTHI?
JlabopaTopHoe 3aHsiTue. PelieHne CMTYallMOHHBIX 32/1a4 PeNPOAYKTUBHOIO, PEKOHCTPYKTUBHOTO 1
TBOPYECKOI0 YPOBHA (IIPHUMepPHI IPUBEACHbI HUKE):
1. IlpuBenute crpoeHue 1-oneonn-2-nuHoneons-3-creapowimuieprsa. K »kupam uim maciiaM OTHOCUTCS
JNaHHbIN Tpuanminmuepu? [IpuBennure cxeMy peakuuu THAPOIN3a, ABISIOLIEr0Cs NIEPBOM cTaanen
pacUICIUICHHS )KUPOB B OpraHu3Me.
2. Hanmummre cTpyKTypHYIO (OPMYITy COEIUHEHHMSI, €CIIU U3BECTHO, YTO B pE3yJIbTaTe peaKkiuu Tuapoinu3a B
KHCJION cpenie 00pazyeTcs TIIUIEPHH, XOIUH (B BUE COJIN), TUHOJICHOBAs, CTeapuHoBas u ¢hochopHas
KHCIIOTHI.
3. Kaxoit u3 pochonunumos, BXOAAMIKX B COCTaB MEMOpaH - 2-oj1eom-1- creapuiadocaTuaniaxonuH Win
2-nuHONEHU- | -mansMuTOMI(oCchaTuANIXOIHH Ooee MoABepkeH okucienuto? Ha npumepe oaenHOBON
KHCJIOThI HAMUIIUTE PEAKLUIO IEPOKCUTHOTO OKUCIICHHUS.
4. Bbl mposiiiy Ha CKaTepTh MOJCOTHEYHOE MACIO U HE CMOIIIU Cpa3y e 3aHAThCs yJaJIeHUEM MsATHA.
UYepes Hezento MATHO CTajl0 MHTEHCUBHO XKeJThIM. [ombITKa BEIBECTH €ro ¢ IOMOIIbIO O€H3KMHA He MpUBeIa
k ycnexy. Cocenka nocoeToBajia Bam BbIBECUTh CKaTEpTh Ha COJHIIE HA HECKOJIBKO YacOB, T.K. HEKOTOPbIE
MIATHA MOCTIE TOTo ucue3aroT. [louemy OeH3MH HE yIanI MATHO CO CKaTepTH? XOpOIInid I COBET Jaja
Bawm cocenka?
JlaGopaTopHoe 3ansTue. Pemienue 3a1a4 no reme « Unenrungukanus 0M0J10ru4ecK aKTUBHBIX
OpPraHuYeCcKHUX COeMHEHU D) (MPUMepPbI MPUBeEIEHbI HUXKE):
1. B Tpéx mpoOupkax HaXOAATCS OJICMHOBAsI KUCI0TA, PACTBOPHI TNHIMHA ¥ PPYKTO3HI (B OJHOM MPOOHPKE
o7HO BenlecTBo). [Ipemioxkure MeTonbl HIeHTUDUKALIMU 3TUX COSAMHEHUN (YKaKUTE UCTIONb3yeMbIe
peareHThl ¥ BHEUIHHE NMPU3HAKU MTPOTEKaHus peakiun). [IpuBenute s 1ByX BEIIECTB YpaBHEHUS
peakuui, WUTIOCTPUPYIOIIUX 3TH METO/BI.
2. B Tpéx mpoOupkax HaXOIATCs MOACOTHEYHOE MACIIO, PACTBOP KpaxMalia U pacTBOP TITFOKO3bI (B OMHOU
npoOupKe 0THO BemiecTBO). [IpeokuTe MeToAbl HASHTU(DUKAIIUN ITUX COSAMHEHUH (YKOKHUTE
UCIIOJIb3yEeMbIE PEareHThl U BHEIIHUE MPU3HAKH NPOTEeKaHus peakiun). [IpuBenure ans AByX BELIECTB
YpaBHEHUSI peakUuii, WITIOCTPUPYIOIIUX 3TH METOMBI.
3. B Tpéx mpoOupkax HaXoasATCsS pacTBOPHI KeJIAaTHHA, TITYyTAMHUHOBOU KUCJIOTHI U JTU3UHA (B OMHOU
npoOupKe 0THO BemecTBO). [IpeokuTe MeToAbl HASHTU(DUKAIIUN ITUX COSAMHEHUN (YKOKHUTE
UCIIOJIb3yEeMbIE PEareHThl U BHEIIHUE MPU3HAKK MPOTEeKaHus peakiun). [IpuBenure as AByX BELIECTB
YpaBHEHUS PEAKLHM, UIUTIOCTPUPYIOIIUX 3TH METO/BI.
JlabGopaTopHoe 3aHsiTHE.
BrinonHnenne mucbMeHHOM KOHTPOJIBHOM paboTHI.
TectupoBanue (KOHTPOIBHBIN Cpe3).

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
[ToaroToBbTECH K TECTUPOBAHMUIO.
OTBeThTE HA BONPOCHI AJIs1 CAMOCTOSITEIbHON MOATOTOBKHU:
1. Kmaccudukanmsi, CTpoeHHE U CTEPEOU30MEPHs YIIICBOIOB.
2. Hukno-nenHas TayToMepust MOHO3. OTKPBITHIE M IUKINYECKUE (DOPMBI.
3. Ucnonbp30BaHue SIBICHUS MyTapOTALUU JJIs aHAIHM3a YIJIEBOOB.
4. XuMu4eckue CBOMCTBA aJibJI03 U KETO3.
5. Crpoenue, cBoWcTBa W OHOJIOTHMYECKas poJib JUcCaxapujioB (caxaposa, JaKTo3a, MallbTo3a),
TOMOIIONIMCAaXapuA0B (KpaxMmaJ, IIMKOTeH, 1IeJUTI0NI03a, IEKTUHBI) U TeTepOoNnoIrcaxapuIoB (THalypoHOBas
KHCJIOTa, XOHIPOUTHHCYIIb(AThI, TETIAPYH).
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6. OxapakrepusylTe MAEWCTBHE YIJIEBOIOB, OTHOCSIIMXCS K JOINMHIOBBIM CpEACTBAM: JEKCTpPAaHBI,
TUAPOKCUATUIIMPOBAHHBINA Kpaxmai, MAaHHHUT).

7. buonoruueckoe 3nauenue u crpoenue JJHK u PHK. B uém cocrout ominune IHK ot PHK? Kakue Buabt
PHK Bpg1 3HaeTe?

8. IlepBuynas, BropuuHas u TpetuuHas crpykrypa JIHK u PHK. Kakue Tumsl cBsizeil crabunu3upyior u
MOJACPAKUBAIOT 3TU CTPYKTYphI? [IpMHIINIT KOMITTIEMEHTAPHOCTH.

9. 'maponu3 HykIenHOBBIX KucaoT. CriocoOwl onpenenenus coctasa JJHK u PHK.
10. Ctpoenue u GyHKIIUN HYyKI€03uaMOHO- 1 tonudocdaro: AMD, AJ[D, ATD.
11. Ctpoenue u GyHKIIMH HUKOTHHAMUAMHYKICOTUIHBIX KopepmenToB (HA I+, HAID).
12. Onumute chepbl MPUMEHEHHS JICKAPCTBEHHBIX NIPETMapaToB HYKJICOTHIHOW MPUPOIBI.

13. N3MeHeHHE CTPYKTYpbl HYKJIEHMHOBBIX KHCJIOT MOJA ACWCTBUEM XHMHUYECKHUX BELIECTB M paavallvy.
MyrareHHOe AeICTBUE a30TUCTOU KUCIIOTHI.

14. IlpoTuBOBHpYCHBIE NTpENapaThl B EAUATPUM (B TOM YHCIIE AHAJIOTH HYKJIEO3UIOB).

[TonroroBeTech k maboparopHsiM padboram «CTpoeHHE U CBOMCTBA MOHO- M IMCaxapuaoBy, JlaboparopHas
pabora «CBoiicTBa MOHOcaxapuaoB», «CBoilicTBa moiucaxapuaoB», «HyKIEeMHOBBIE KHUCIOTBI M HX
CTPYKTYpHbIE KOMIOHEHTbI». OTBEThTE Ha KOHTPOJbHBIE BOMPOCHL. JIJIsl MILTIOCTpAllMK ONBITOB MOAOEpUTE
COOTBETCTBYIOLINE YPAaBHEHUSI pEaKIIUM.

4. Konrpoab 3HaHMI 00y4alOLINXCSl M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp
*  TeKylMi KoHTpoisb — 80 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* TpeMualbHbIe 6aUIBI — 5 0aIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJsl | Oamos
/ cpe3bl
1. Crpoenue n | Pemenue 12 [IpexycMoTpeHO perieHne CUTYallMOHHBIX 3a/1a4, BCEro 4 3amadu 1mo
CBOMCTBa 3aj7a4 JaHHou TeMme. Ha penieHue kaxaoi 3agauyn OTBOAUTCS 5 MUHYT.
Omonornyecku TumoBble CHUTYallMOHHBIE 3aladd Ui O3HAKOMIIEHHUS BBIJAIOTCS
AKTUBHBIX 3apaHee.
COEIMHECHUI: Pemenune xax o 3a1a4u CBOOUTCS K:
aMUHOKHCIIOT, - MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET
0enKoB 1 OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,
TIENTH/IOB, - K M3JIOKEHUIO MaTepuala 10 ONpeneIeHHON TeMaTHKe.
CpemcTBaM ux Kaxxnas 3amaqa orennBaercs B 3 6aa:
BIUSTHUC Ha 3 Oajyuta — CTYZIEHT pemrn 3a1aqy 6e3 onrmOoK M HEJIOUETOB,
OKPY>KaIOIIy IO 2 Oanna - CTYIEHT JOIMYCTHII MTPH PEIICHUH 33/1a49H HEI0UET;
cpemy 1 GaymT — CTYIEHT pemIni 3aaqy YacTUIHO, C CePhE3HOMN ONNOKOM;
0 6amIoB — 3amada pemieHa HEMPaBUIBLHO WM K PEIICHUIO 3adadu
CTY[EHT HE IPUCTYTINI
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3amuTa 6 [IpenycmoTpeHo BhIMoOIHEHUE 2 1a00paTOpHEIX padot mo 3 Gaiia 3a
naboparop Kaxayr. 3amuTte JaboparopHol paOOTBI  MpeIIIEeCTBYET ee
HOU BBHIMIOJIHEHHE C OO0s3aTeIbHBIM COONIOACHWEM MpPaBUI  TEXHHUKH
paboTsI 0€30IaCHOCTH.
Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
NpaBWI TEXHUKH O€30IacHOCTH W MpaBWIbHOE OQOpMIICHHE
nabopaTtopHO# paboThl B paboueii TeTpay;
2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOi paboTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BONPOCOB K JabopaTopHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MOJTHBIA BEPHBIN OTBET, HAYHCIISAETCS 2 Oaliia; €ClIM OTBET HETIOIHBIH,
Haymcisercs 1 6ami, ecnu oTBeT OTCyTCTBYeT — 0 6aoB).
Tectupos 6 B tect BxoguT 6 3amanuii. 3a Kaxmplii IPABWIBHBIA OTBET CTYACHT
aHue momydaet 1 6ar.
[Mucemenn 10 Pabora cocrout u3 10 BompocoB. 3a KaKObld MPaBHILHBIN OTBET
ast CTYACHT monyyaet 1 6asn
CaMOCTOSIT
eNbHaS
pabora
TecTupon 10 Tect coctout u3 10 Bonmpocos.
aHne(KoH 3a KaxIIpIli TpPaBUIILHBINA OTBET CTYACHT moiy4aet 1 O6as.
TPOJILHBI
i cpe3)
XapaktepucTuk | Pemenne 18 [IpenycmoTpeHo pelieHue 3amad Ha TPEX TaOOpaTOPHBIX 3aHATHSIX,
1 OMOJIOTMYECKH |  3amadu 1o 2 3aJa4u Ha 3aHATUH (6 OaJUTOB Ha KaXKJOM 3aHATHH). Ha pemenune
AKTUBHBIX OIHOM 3aJa4l OTBOOUTCS 5 MUHYT.
COCIMHEHUI: TumoBble CUTyalMOHHBIE 3aJa4d JJsl O3HAKOMJICHHUS BBIAAIOTCS
R107000%01(0): 3apaHee.
HYKJICMHOBBIX Pemenne kaxmoii 3aa4n CBOAUTCS K:
KHCJIOT U - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
YIIEBOAOB, UX OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
BJIVMSTHHC Ha - K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.
OKPYKAaroIIyIo Kaxnas 3amaua onenuBaercs B 3 Oajua:
cpeny 3 Ganna — CTyACHT peln 3afavqy 0e3 omuOoK U HeJOUETOB,
2 Gayia - CTYISHT AOMYCTHJI MPH PELICHNUH 3a/1a4d HEA0UET;
1 Gann — cTyaeHT pemmi 3aJady 4YacTHYHO, ¢ CepbE3HON OUTMOKOH;
0 GamnoB — 3ajaya pelIeHa HEMPAaBUJIBHO WM K PEIICHHUIO 3aJayH
CTYACHT HE IPUCTYIHIL.
3ammra 12 [IpenycmoTpero BeimonHeHHE 4 paboT mo 3 Oamia 3a KakIylo.
maboparop 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
HOI 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
paboThI bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:
1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MpaBWI TEXHHKH O€30MacHOCTH W MpaBWIbHOE OQpOpMIICHHE
nabopaTopHOM paboTHI B paboucii TeTpaIu;
2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHO paboTte
(mpenomaBarenp 3agaeT OAMH KOHTPOJBHBIA BOMPOC W3 MEPEUHs
BONPOCOB K J1abOpaTopHOW paboTe; eclnH CTyIEHT [aeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUNCIIAETCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6ai, ecim OTBET OTCYTCTBYET — 0 6aIIIOR).
Tectupos 6 B Tect BxoguTt 6 3amanHuil. 3a KaXXAbld MPaBUIbHBIA OTBET CTYICHT
aHue noiydvaer 1 6am.
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[Tucemenn 10 Pabora cocrout u3 10 BompocoB. 3a KaKObld MPaBHIBHBIN OTBET
ast CTYACHT monyyaet 1 Oas.
CaMOCTOST
eNbHad
pabora
TecTupon 10 Tect coctout u3 10 Bonmpocos.
aHne(KoH 3a KaxIpIli TPaBUIILHBIN OTBET CTYACHT mony4aer 1 O6as.
TPOJILHBI
i cpe3)
3. [IpemuansHbie OaIbl 5 3a akTHBHYIO paboTy IIpH PELICHUH 3a1a4
Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpeXx0aIbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPAIUIUOHHYIO
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3ammura Ja00paTopHoil padoThI

Tema 2. XapakTepuCTHKHA OMOJIOTHUECKH aKTUBHBIX COCTMHEHHA: JIUTIU/IOB, HYKJICMHOBBIX KUCIIOT U

YIJIEBOJIOB, X BIMSHHE Ha OKPY>KAIOILYIO CPEy

1. HazoBuTe 1BE mapbl aMUHOKHCIIOT, MEX/1y paguKaiaMi KOTOPBIX BO3MOXKHO BOSHUKHOBEHHE

BOJIOPOJIHBIX CBSI3€H MpH 00pa30BaHUM TPETUUYHOMN CTPYKTYpPbI OeJKa.

2. Ha3zoBuTe aMMHOKHCIIOTY, KOTOpasi C HUHTUAPUHOM 00pa3yeT coelMHEHUE KENTOro, a He (GUOJIETOBOTO

uBera. OOBSICHUTE, TIOYEMY.

3. O HaTMYUU KaKuX aMUHOKHCIIOT B O€JTKax CBUIETEILCTBYET peakius Dos?

4. Kakyue aMUHOKHCIIOTEI MOT'YT BXOAUTH B COCTAB IICIITU/IA, KOTOpI:Iﬁ Z[aéT IMMOJIOKUTCIIBHY IO

KCAHTOIIPOTEUHOBYIO PEaKIIUI0?

5. IloueMy B KITMHMYECKOM MPAKTHKE ISl ONpeesieHus Oeslka B OMOJIOTHUECKUX KUAKOCTAX IPUMEHSIOT

a30THYI0, @ HE CEPHYIO UJIU COJISIHYIO KUCJIOTHI?

ITucbMeHHast caMoOCTOsATEILHAS padoTa

Tema 2. XapakTepuCTHKHA OMOJIOTHUECKH aKTUBHBIX COCTMHEHH: JIUTIU/IOB, HYKJICMHOBBIX KUCIIOT U
YITIEBOJOB, UX BIIMSHHUE HA OKPYKAOIILYIO CpEAY

3amaHus 1J1s1 TUCbMEHHOH CaMOCTOSITEJIbHOM PadoThI
1. D10 BemecTBO peacTaBIsgeT CO00H BI3KYIO OECIIBETHYIO KHUAKOCTH, IJIOX0 PACTBOPUMYIO B BOJIE.
Bxomut B cocTaB KOCMETUYECKUX U MOIOIIMX CPEJCTB B KAUECTBE IMyJIbraropa. B opranusme uenoBeka
MIPUCYTCTBYET B COCTaBE JUNUAO0B. BxonuT B coctaB npemnapara «JIuHeTom», MpuMEeHSIIOUTUICS TPU
TEPMHUYECKHUX U XUMUYECKUX MMOPAKEHUSIX KOXKH, a TAK)KE TIPU aTepocKiepo3e (YKperuisisi MeMOpaHbl
KJIETOK, ITpenapar yKpemsier u cocyasl). [lon neiictBrueM a30TUCTON KUCIOTHI MIIM OKCUIOB a30Ta
npeBparaeTcs B 0oee BEICOKOIUIABKUN POCTPAHCTBEHHBIN n3oMep. ObeciBeunBaeT OpOMHYIO BOJY.
Berynaer B peakiuio HedTpanu3aluuu ¢ THAPOKCUIOM HATPUSL, OKUCISETCS BOAHBIM PACTBOPOM
MepMaHraHara KaJiis pyu KOMHATHOM TeMIeparype.
BeinonHuTe cienyromye 3a1aHus:

1. Hanmumure cTpyKTypHYIO (hOpMYITy BEIIECTBa, €ro Ha3BaHUS 10 TPUBHAIBHONW U MeXTyHapOIHOM
HOMEHKJIaTypam.
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2. Hanummre cTpyKTypHBIEe (OPMYIBI M Ha3BaHUS | CTPYKTYpHOTO U30MEpa U OTHOTO TOMOJIOTa 3TOTO
BEIICCTBA.

3. Hanummre cTpykTypHBIE GOPMYIIBI M Ha3BaHUS MPOCTPAHCTBEHHBIX H30MEPOB ATOTO BEIIECTBA.
4. Hanuiure ypaBHEHUE PEAKIUKU HEUTpaIu3aluu JUisl 3TOro Beuecrra. Ha3oBuTe NpoayKT peakiy.
5. Hanummre ypaBHEeHUE peakiuy OpOMHUPOBAHUS I 3TOTO BenlecTBa. Ha30BUTE MPOAYKT peakiu.

6. Hanmmure ypaBHEeHUE peakliMi OKUCICHUS 3TOTO BEIIECTBA BOAHBIM PaCTBOPOM IepMaHraHaTa Kajus
NPy KOMHATHOM Temmneparype. Ha3oBuTe NpoayKT peakuum.

7. HanumuTte ypaBHEHUE PEAKIIMU U30MEPHU3ALIMHU 3TOTO BENIECTBA MO/ JEHCTBUEM a30TUCTON KUCIOTHI WIIH
OKCHIOB a30Ta. Ha3oBUTE MpOAYKT peakiiuu.

8. Hanmmmre ypaBHEHHE peaklUy THIPUPOBAHMS s TOro BemecTsa. HazoBure npomyKT peakuu.
9. Harmmumre GpopMysy IpoCTOT0 OMBUISIEMOTO JIMIIN/IA, B COCTaB KOTOPOTO BXOJHUT OCTATOK 3TOTO
BeniecTBa. [yt munuaa HanuIINUTE PEAKLUI0 OMBUICHUS.

10. Ecnu 651 peakiuu 6, 7, 8 u 9 mpoTekanu npu ydacTuu (epMEHTOB, K KaKUM KjlaccaMm (DepMEHTOB OHU
ObI OTHOCHIIUCH?

Ortser:

1. Ctpykrypnas ¢opmyna Bemectsa CH3 (CH2)7 CH=CH (CH2)7 COOH

HasBanue 1o TpuBHanbHOM HOMEHKIIAType — OJICMHOBAs KACIIOTA.

Haszpanue no MexayHapoqHONH HOMEHKIAType — [UC-9-0KTaelieHOBask KUCJIOTA.

2. CTpyKTypHBIi H30Mep (Hampumep, U30Mep MO MOJOKEHHUIO TBOWHON CBS3U:

CH3 (CH2)6 CH=CH (CH2)8 COOH

HazBanue no MexnyHaponHoil HOMEHKIaType — uc-10-okrageneHoBas KUCIoTa.

I'omornor, conepxammmii Ha ogHy rpynny —CH2— mensme: CH3 (CH2)6 CH=CH (CH2)7 COOH
3.Ha3Banue no MexayHaponHON HOMEHKIAType — LUC-9-renTagelieHoBast KUCIIOoTa.

4. Pearkuna HeHTpaTIH3alHH ¢ THIPOKCHIOM HAaTPHA:

CH3 (CHy)7 CH=CH (CH:)7 COOH + NaOH— H:0 + CHj3 (CHz); CH=CH (CH:)7 COONa
Haspanwue npogykTa peaklHH: 0JIeaT HATPHA, HATPHEBAA COTb IHC-9-0KTaIelIeHOBOH KHCIOTHI
5. PeakunsA opoMHpOBaHHA:

CH;s (CHy)7 CH=CH (CH2)7 COOH + Br:— CHj3 (CHz2)7 CHBr—CHBr (CH2)7 COOH
Haspanwue npoxyxkra peaknmm: 9.10-1uopoMeTeapuHoBas kuctoTa. 9.10-1ndpoMokTanekaHoBas
KHCIIOTA.

6. Peaknna B3amMOJEeHCTBHA C BOJHBIM pacTBOpPOM IIEpMAHTAaHATA KATHA IIPH KOMHATHOH
TEMIIEpATYpE:

3CHs (CHy)? CH=CH (CHa)7 COOH + 2KMnOs+ 3 H20 — 2 MnO> + 2 KOH +

+3 CHs — (CHy)7— CH(OH)-CH(OH) — (CH:)7 — COOH

Haspannme  nmpoaykra — peakunHH: 0.10-gurugpokcHcTeapuHOBad  Kuciaora,  9.10-
TUTHIPOKCHOKTAJEKAHOBAA KHCIOTA.

7. Peakuna msoMmepusanuu: HasaHHe NpoIyKTa peakIHH: TpaHc-9-0KTaJelleHOBAaA KHCIOTA.
3JIAHIHHOBAA KHCIOTA.

8. Peaxnua runpHpoBaHHA:

CH3(CH3)7CH=CH(CH:)COOH + H: — CH;(CH:)CH2CH2(CHz);COOH

Haspanwne npoaykTa peaklHH: cTeapHHOBAA KHCIOTA. OKTAJeKAHOBAA KHCIOTA.

9. Peakiiusg oMbBIIEHUS

(I:H?“'O“'CO“’C1 ';H31 CI‘HE_OH
H-0-CO-CyjHy + 3NaOH >  CH-OH + 3 C,H,,COONa
Hy~0-CO-Cy7H3; CH,~OH oneatHaTpus

10. Peakiiuu 6 1 8 MOTII OBl KaTAIM3UPOBATh OKCUIOPEIYKTA3bl, PEAKIIUIO 7 — H30Mepa3a, peakiuo 9 —
rujaposnasa.
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II. larHOE BEMIeCTBO SABISAETCS TeTepOyHKITMOHATHHBIM aM(OIUTOM, SBISIETCS] ONTHYECKU AKTHBHBIM
MOHOMEPOM JIJIsl TOCTPOCHHsI OEIKOB. B ero Moliekyie mpucyTcTByeT 3 aroMa yriepoaa, pagukal MOXXHO
OTHECTHU K THIPO(GOOHBIM. ITO BEIIECTBO MOKET CHHTE3UPOBATHCSI B OPraHU3Me, BCTYIIATh B PEAKIIUU
JeKapOOKCUIIMPOBAHUS, I€3aMUHUPOBAHUS U TPAaHCAMUHUPOBaHUS. BeliecTBO BXOIUT B COCTAaB OEIIKOB
MBIIIEYHON ¥ HEPBHOM TKaHU. B cBOOOIHOM COCTOSSHUU HAXOAMTCS B TKaHAX Mo3ra. [lepeHoCuT aMmMuak u3
nepudepruitHBIX TKAaHEH B MEYCHB ISl €TO BBIBEICHUS U3 OPraHu3Ma, B 3TOM KaueCTBE MPUHUMAET y4acTHe
B JICTOKCHKAIIMU aMMHaKa Py O0NBIINX (PU3NIECKUX HATPy3Kax. DTO BEIIECTBO MOXKET OBITh CHIPhEM ISt
CUHTE3a INIIOKO3bI B OPraHu3Me. ITO JIEJaeT €ro BaXKHBIM UCTOYHUKOM 3HEPTUU U PETYISTOPOM YPOBHS
caxapa B KpoBH. [lageHne ypoBHs caxapa U HEAOCTATOK yIVIEBOAOB B IHUILE IPUBOJUT K TOMY, 4TO
MBIIIEYHbIE OCTKU pa3pymIaloTCs, ¥ MEYCHD MPEBPANIAET MOTYICHHOE BEIIECTBO B TITFOKO3Y, YTOOBI
BBIPOBHSTH YPOBEHB IIFOKO3bI B KPOBH.
Brinonuute cienyromme 3a1aHus:

1. Hanummmre cTpykTypHYI0 (hOpMyIly BELIECTBA, €r0 Ha3BaHHs [0 TPUBHAIBHON M MeXTyHapOIHON
HOMEHKJIaTypaM.

2. Hanummre cTpyKTypHbIe (JOPMYIBI U Ha3BaHUS OAHOTO FOMOJIOTA, OTHOTO CTPYKTYPHOTO U30Mepa U
SHAHTUOMEPOB ITOTI0 BEILECTBA.

3. Hanuiure ypaBHEHUE peakuy HEUTpaIU3aluy JJIsl 3TOrO BELIECTBA TUAPOKCUIOM HATPUS U COJITHOU
KUCI0TOM. Ha3oBUTE MPOAYKTHI peaKLIMH.

4. Hanumwure ypaBHEHUE pPeakLUH JIeKapOOKCHIMPOBAHUS M ATOTO BEIIECTBA € €T0 B3aUMOACHCTBUS C
o-KeTorTyTapoBoi kKucioroil. HazoBure npomykrel peakuuu. K kakum kitaccam OTHOCSTCS (PepMEHTHI,
KaTaJIU3UPYIOLINE 3TH peakiuu?

5. Hannmumre ypaBHEHHE peakMy BOCCTAHOBUTEIBHOIO U OKUCIUTEIBHOIO J€3aMUHUPOBAHMS 3TOTO
BeniecTBa. HazoBure nmpoayktel peakunu. K kakuM kjraccaM OTHOCSTCS (pepMEHTBI, KaTaIU3UPYIOIIHUE 3TH
peakuuun?

6. Hanumnre ypaBHEHUE peakiMy IMAPOIUTHUECKOTO U BHYTPUMOJIEKYJIIPHOTO A1€3aMUHUPOBAHUS 3TOTO
BemiectBa. HazoBute mponykTsl peakiuu. K kakuM Kiaccam OTHOCATCS (PePMEHTBI, KaTaIM3UPYIOIINE 3TH
peakiuu?

7. Hanumure ypaBHEHUE PEAKIIMK B3aUMOJICUCTBUS 3TOTO BEIIECTBA C JIU3UHOM U ITTyTAMUHOBOM
kucioto. [IpoaykT peaknuu HazoBuTe. B kakoit o6mactu pH OyaeT jexats U303JIeKTpUIecKas ToukKa
MPOYKTa peakiuu?

8. Kakyto cpeny mokaxeTr BOAHBIN pacTBOp 3Toro BemecTBa? K kakoMy anekrpoay OyeT JBUTaThCs 3TO
BEIIECTBO, €CIH MEKTpodope3 MpoBoAUTH ripu pH = 9?

9. B kakue B3auMOJECICTBHUS MOKET BCTYIIAaTh paJUKaj 3TOTO BELIECTBA IIPU OCTPOEHUH TPETUUHOM
CTPYKTYypHI Oemka?

10. HanniuTe Ha3BaHUs ABYX-TPEX BEIIECTB 3TOTO XK€ KJIacca, KOTOPbIE HE MOT'YT CUHTE3UPOBAThCS B
OpraHu3Me.

Ortger.

1. CH3CH(NH2)COOH

HasBanue 1o TpuBHanibHOM HOMEHKIIATYpE — AJIaHUH.

Haszpanue no MexayHapoqHON HOMEHKIAType — 2-aMUHOMIPOIIaHOBAsE KUCJIOTA.

2. T'omonor: CH3CH2CH(NH2)COOH Ha3Banue: 2-aMHHOOYTaHOBAst KUCIOTA
Crpyxkrypnsriii uzomep: CH2(NH2)CH2COOH Ha3Banue: 3-aMUHOTIPOINIAaHOBAs KHCIIOTa
OHaHTUOMEPBI:

COOH T COOH
| |
H-C= NH, H,N-C—H

|
(_‘h;, CH;
D-anasmm A L-anamm
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3. CH;CH(NH2)COOH + NaOH —» CH3CH(NH2)COONa + Ha0
Haspanue IpoIyETa: HATPHEBAA COIb E-H}ﬂ‘IHGHPOHHHGBGﬁ KHCIOTBIL
CH3CH(NH2)COOH + HCl — CH;CH(N*H;)COOH CI-
Haspanne npoaykra: rHApoxI0pHT 2-aMHHOIPONIAHOBOH KHCIOTEI
4. CH;CH(NH2)COOH —> CH:CH:NH:z + CO»
Haspanue npoaykra: aMHHO3TaH. @epMeHT OTHOCHTCA K KIACCY JIHA3.
CH;CH(NH2)COOH  +  HOOCCH:CH:COCOOH  —  CH3COCOOH — +
HOOCCH:CH2CH(NH2)COOH
HHEBHHHE HPG,E[}VKTGB: IIHPOBHHOIPAIHAA H INIIYVIAMHHOBAA KHCIOTHBIL (DePEIﬁHT OTHOCHTCH K
Kraccy TpaHchepas.
5. CH;CH(NH:2)COOH + Hy — CHs;CH2COOH + NH3
Hazeanue OpodVETa. ITPOIIaHOBAA KHCIO0TA. 'I}ﬂp}fﬂ?HT OTHOCHTCA K KJIacCy ORCHIDOPDCIVETAS,
CH3;CH(NH:)COOH + [0] — CH:COCOOH + NH;
Haspaxue OpoITYETA. E-GKCGHPGHH HOBad EKHCIOTA. (DEPM&HT OTHOCHTCA K EJIacCy
OKCHIOPETVETAS.
6. CHsCH(NH2)COOH + H2O — CH3CH(OH)COOH + NH3
HPO,E[}’KT: E-H{JPOKCHHPGHHHGBHH KEHCIOTd. ":DepMEHT OTHOCHTCA K KI4CcCy OECHIOPCIVETAS.
CH3;CH(NH2)COOH — CH;=CHCOOH + NH;
Haspaxue OpOoIYETA. IIPOIICHOBAA KHCIOTA. cDﬁPM&HT OTHOCHTCA K KIacCCy JTHA3.
7.
CH3CH(NH2)COOH + HaN(CHa):CH(NH2)COOH + HOOCCH:CH>CH(NH2)COOH —> 2H0+
+ HiN-CH-CO-NH-CH-CO-NH-CH-COOH
CH: (CH)NH, CH.CH.COOH

Haspanue MMPpOAYKTA: aJIaHUJUIAUSUIITITYTAMUHOBAS KHUCJIOTA.

pl ~ 7.

8. Boanblii pacTBOp allaHWHA MTOKAXET Cpey, OMM3KyIo K HelTpanbHo. K anomy.
9. 'mapodoOHbIE B3aNMOACHCTBHSIL.

10. JleituH, n3oaelvH, BaliuH, ()eHUJIAIaHUH, JIN3UH, METHOHHUH, TPEOHUH, TpUNTO(aH, T.€.
HE3aMCHUMBIC aMHUHOKHCIIOTHI

III. B Tpex mpobupkax HaxXoAATCs PaCTBOPHI aTbOyMHHA, TIIFOKO3bI U OJICMHOBOW KHUCIIOTHI (B OJTHOM
npoOupke o1HO BeecTBo). [Ipennoxure peakuu uaeHTU(UKaIUY 3TUX BellecTB. [ IByX BeliecTs
Hamucarh ypaBHEHUS peaKiuil.

Otser.

Wnentuduxaius — 370 yCTaHOBIIEHHE TOX/I€CTBa HEU3BECTHOTO COSANHEHHUS C APYTUM, U3BECTHBIM. J1Jis
3TOr0 OOBIYHO COMOCTABIISAIOT CBOMCTBA BELIECTB, UCIIONIb3YS KaU€CTBEHHBIE PEaKn, XapaKTepHbIe IS
JAHHOTO KJlacca coeIMHEeHUN. ATbOyMUH — 3TO O€JI0K, IVII0K03a — YIIEBO/I, aJIbJJIOTEKCO3a, OJIEMHOBAs
KHCJIOTa — HeTlpeiebHasi KapOOHOBasi KUCIIOTA.

1) BeiOupaem kaueCTBEHHYIO peakiuio Ha 0esok. B mo0om Oenke MpUCYTCTBYIOT MENITHIHBIC CBSI3H.
KagecTBeHHOU peakinei Ha MENTUIHBIE CBS3H SIBISIETCSl OMypeToBas peakius. st e€ mpoBeaeHUs K
0TOOpaHHBIM TTpoOaM J100aBIIIEM pacTBOP THAPOKCHIA HATPHUSI M HECKOJIBKO Kareib pacTBopa Cyibdara
MeJH, TIIATeIbHO MmepeMeniaTh. B mpoOupke, coaepskaiieid mpoly pacTBopa aibOyMUHA, TTOSIBUTCS
(duoneToBOE OKpaIINBaHUE.

2) KauecTBeHHBIX peakiuii Ha aJbJACTHIHYIO TPYIITY HECKOJIBKO. Bce MX MOYKHO MCTIOIB30BaTh IS
UACHTU(PUKAIIMY [TTIOKO3bl. MOXKHO TIPUBECTH PEAKIIUIO «CEPEOPSHOro 3epKaia» Ui B3aUMOJIEHCTBUE C
ruapokcuaom menu (I1).
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Bo3bpMéM npoObI AByX OCTaBUIMXCS BELIECTB, J0OABUM K HUIM aMMHAa4YHbII pacTBOp OKcuia cepedpa u
clIerKa MojiorpeeM Ha BoAsiHO OaHe (He mepemernunBas). B mpobe ¢ popmannHoM Ha cTeHKaxX IpOOUpPKH
MIOSIBUTCS 0CAJIOK cepedpa — «cepeOpsiHOe 3epKajio» — KadeCTBEHHAs peaKIisl Ha allbJCTUAHYIO TPYIIILY.

YpaBHEHHE pEeaKIUHU:
RCHO + 2[Ag(NH3)2]0OH RCOONH4 + 2Ag| + 3NH3 + H20
Hpyroii crioco0 naeHTu(UKauu: B 1B€ MPOOUPKU HAIMBAIOT [0 HECKOJIBKO Karellb PacTBOpa FMAPOKCHIA
HaTpHs, T00aBISIOT HECKOJIBKO Karelb pacTBopa cyibgara meau. K oOpazoBaBmeMycs roinyooMy ocaaky
ruapokcuaa meau (II) mo6asmsiroT mpPoOBI OCTABIIMXCS ABYX BENIECTB (HECKOIBKO Karenb). [Ipobupku
OCTOPOXKHO HArpeBaroT /10 KUTICHHsI, HaOMI0Aal0T M3MEHEHHUE I[BETa 0CaJIKa OT ToIyOoro J10 JKeITOoro U
KUPIUYHO-KPACHOTO.
YpaBHEHUS peaKIIUii:
CuSO4 + 2NaOH — Cu(OH)2| + Na2SO4
RCHO + 2Cu(OH)2|RCOOH + 2CuOH| + H20

roryooi KENTHIN
2CuOHCu20| + H20,

KpaCHBII

3) [loaTBepauTh MPUCYTCTBHUE B TPETHEH MPOOUPKE OJICMHOBOM KMCIOTHI MOKHO IO PEAKIIUUA ¢ OPOMHOM
Bojior. HaGmomaeTcst obeciieunBanre OPOMHOM BOJIBI.

YpaBHEHHE peaKIIUHU:

CH3(CHz)CH=CH(CH:2);COOH + Brz — CH3(CH2);CHBr-CHB1(CH:);COOH

Pelnenue 3anau

Tema 2. XapakTepuCTUKHA OMOJIOTHUECKH aKTUBHBIX COCTMHEHH: JIUTTU/IOB, HYKJICMHOBBIX KUCIIOT U
YIJIEBOJIOB, X BIMSIHHE Ha OKPY>KAIOILYIO CPELy
1. BcnomHaMTE CTpOeHne OEIKOB TUCTOHOB, TPOYHO CBsi3aHHBIX ¢ (pocdarabivu rpymmamu JJHK. Kakue
aMUHOKHCIIOTHBIE OCTAaTKU JAOJKHBI IPUCYTCTBOBATH B TUCTOHAX B OTHOCUTENIHHO OOJIBIINX KOJTUYECTBAX,
YTOOBI MX M303JIEKTPUUECKAsl TOUKA HAaXouiIach B 1miesnouHoil cpene? Kakyro cBsi3b 00pa3yloT 3TH OCTAaTKH €
dbocharapiMu rpynmamu [JHK?

OtBeT. B MoJIeKy/1aX THCTOHOB J10JI’KHBI IPHCYTCTBOBATH OCTATKH AMMHOKHCJIOT C MOJI0KUTEIHLHO
3apsisKeHHbIM paauKajaoM (in3uH, apruauH). JIHK npeacrasiasier co00i MOJMAHMOH 32 CYET 0CTATKA
¢ocdopnoii KHCIOTBI, C/1e10BATETLHO MeKY PaIHKAIaAMU AMHHOKHUCI0 rucTonoB U JTHK
BO3MOKHbI HOHHbIE CBSI3H.

2. [lepokcugHOE OKHCIICHUE JIUITUI0B — OAMH U3 HanOoJjee BaXKHBIX OKHCIUTEIbHBIX IPOIECCOB B
opranusme. OH SIBIISICTCSI OCHOBHOM MPUYUHOM MOBPEXKACHUS KIETOYHBIX MeMOpaH (Harpumep, npu
ny4eBoit Oonesnn). [lo kakomy MexaHH3MY MpoTeKaeT 3To npouecc? Kakue yacTUIbl €ro HHUIMUPYIOT?

OrtBert. [Iponcxoaur B-oxkucjieHue MosaeKyJ1 JJUNUI0B, IPOTEKAET MO PAAUKAIBLHOMY MeXaHU3MY.
[Iponecc akTUBMPYIOT aKTUBHBbIE (OPMBbI KHCJI0POA: CYNEPOKCUA-AHNOH, NIePpeKUCHbIE U
TUJApONepPeKNCHbIe PATUKAJIBI.

3. B moe3zae nanpHero ciaenoBaHus €eT OepeMeHHas JKeHIMHA. Y He€ TOBBIIIEHHOE TaBJICHHE,
COTIPOBOJK/IAIOIIIEECS TOJIOBHBIMU OOJISIMU U TOJIOBOKPY>KCHHEM, BBIpaXXKEHHBIC OTEKH. Bpad, okazaBiuiics B
rmoesJie, moo3peBaeT rectos. st moATBepKIeHUS TuarHo3a HeoOX0IUMO OTIPEeINTh HaTnIre Oeska B
Moue. Ho Hukakux peaktuBoB HET. [IpeyioxkuTe BBIXO U3 CUTYAIIHH.

OTtBeT. Mouy Heo0Ox0nMMo HarpeThb. Ecjin mpucyTcTBYeT 010K, NPOU30HIAET TepMHUUYecKast
aeHatypanus. JlenarypupoBanHbie 0e/I0K TepsieT CIOCOOHOCTh PACTBOPATHCHA B BojJe U BbINaJaeT B
ocajok. byier HaG01aThCSl MIOMYTHEHHE MOYM IIPH HATPEeBAHMU.

4. IIpu BOCCTaHOBJICHUU KaKHX aJIbJIOTE€KCO3 00pa3yloTCs ONTHUYECKH HEAKTUBHbBIE IIECTUATOMHBIE CITUPTHI?
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Otser. IIpu BoccTanoBeHun D-rajiakro3sl u D-a/1/103b1 0JIy4al0TCH IECTHATOMHBbIE CIMPTHI
AYJAbUHUT U AJUTHT COOTBETCTBEHHO. MOJIeKY/IbI ITUX CHUPTOB UMEIOT MJIOCKOCTH CHMMETPHH,
NMPOXOISAIYI0 MeKAY TPEeTbUM H YeTBEPTHIM aTOMATH YIJIEPO/a, CJIeA0BATEJIbHO, 3TH MOJIUOJbI
ONTHYECKOH AaKTHBHOCTBLIO He 00/1a1a10T.

5. B xakoii ¢popMe yriieBobI BXOJAT B COCTAB HYKJIIEMHOBBIX KHUCIOT?

Otsert. B cocTtaB mosiekya PHK Bxoaut pufo3a B nukianyeckoii pypanosnoi ¢popme —
b-D-pubodypanosa, mosiexyanl JJHK cogep:kar 2-ne3o0xcupudo3y Tak xe B pypanosnoii ¢gopme —
2-ne3okcu-b-D-pudodypano3y.

TecrupoBanue

Tema 2. XapakTepuCTUKN OMOIOTHYECKH aKTUBHBIX COSAMHECHUN: JTUITH/IOB, HYKJIEMHOBBIX KUCIIOT U
VIJIEBOJIOB, MX BIHSIHHE HA OKPY)KAIOIILYIO CPEIy
1. Kakoe coeqrHeHHE TOMYYUTCS U3 JICUIIMHA TIPU JEHCTBUH epMeHTa 1eKapOOKCHIa3bl:
a) 3-MeTnJi-1-aMUHOOyTaH;
0) 2- OKCO-4-METHJIIICHTAHOBAasI KUCJIOTA;
B) U30JICHITNH;
r) 2-MeTuiI-4-aMuHOOYTaH;
1) BaJIMH?

2. Kaxkoii Tum cBsizel moiep>KuBacT BTOPUIHYIO CTPYKTYpy Oerka:
a) BOIOPOJHbIE,

0) UOHHEIE;

B) KUCJIOPOAHbIE

r) ruapodoOHBIE,

1) IETITUJTHBIC.

3. BeiGepute 00603HaYeHNE TEMOTTIOOMHA B3POCIIOTO YeI0BEKa
a) HbA;

0) HbB;

B) HbD;

r) HbF

1) HbS.

4. K kakoMy KJIacCy OpTraHHYECKUX COCTUHEHUI OTHOCHTCS WHCYIIHH, SBJISIONIMICS OJHUM U3 JOITMHTOBBIX
CPEICTB:

a) MoJHAMM/bI,

0) ToMoIoIMCaXapuibl,

B) TIOJIMKOHCHCHPOBAHHBIC COCAMHCHHUS,

I') TETEpPOIIOINCAXapUIBL,

1) TIOJTUAaHUOHBI.

5. HenacplilieHHbIE KUCIOTHI, BXOJALINE B COCTAB MPUPOIHBIX )KUPOB, UMEIOT CIEAYIOIIYI0 KOH(PUTYpaIuio
OTHOCHUTEJIbHO KPAaTHOW CBA3H:

a) TpaHc-,

0) 3acTIOHEHHYO,
B) 1HC-,

I') 3aTOPMOKEHHYIO.



6. Cunre3 IHK na marpune IHK — sto:
a) pervIuKanus;

0) DyTUTHKAIIHS;

B) KOMITHUJISIIVS;

I') TPAaHCKPUIILIUS;

1) pernaparus;

€) TpaHCISALHUSL.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpockl 3auera (YK-8)
He npenycmotpeHo.

Tunosble 3aganusa as 3adera (YK-8)
1. Kakoii Tum cBsizeii moaAepKUBAET BTOPUIHYIO CTPYKTYpy Oenka:
a) BOOPOAHbBIE,
0) MOHHBIE;
B) KMCJIOPOJAHbIE
) a30THbIE,
1) nucyab(uIHbIE;
€) MeNTHUIHbIC,
K) rupodoOHEIE.

2. K xakomy anexrponay Oynet asurarbcst aprunaut (pl = 10,76), ecnu anexrpodopes Benérest mpu pH=7,0?
a) KaToj;

0) aHox,

B) OCTAHCTCs Ha JIMHUUA CTapTa.

3. I'emapuH siBisgercs:

a) BOCCTaHABJIMBAIOIINM JUCAXapUIOM;
0) HEBOCCTaHABIMBAIOIIUM JIUCAXaPUIIOM;
B) TOMOTIOJTUCAXAPUJIOM;

) reTeponoJaucaxapuaomMm

4. Kako#i TuIl CBsI3eil MO AEP KUBACT IEPBUYHYIO CTPYKTYpY Oernka:
a) BOJIOPOJIHEIE,

0) MOHHEIE;

B) KHCJIOPOJHBIC

I') a30THBIE,

1) nucyabhumaHbIe;

€) nenTuIHbIE;

K) ruapodoOHEIE.

5. Kakoe coenvHeHue SBISIETCS KOMILIEMEHTapHBIM T'yaHUHY:
a) TyaHWH;

0) ajeHuH;

B) TUMUH;

I') HUTO3MH.

21



6. B Tpéx mpobupkax HaXoAATCS aJlaHUH, IULEPUH U OJICMHOBAs KUCIIOTa (B OMHOU MpOOUpPKe OHO
BEIIIECTBO).

[Tpenyioxute METONBI MACHTUDHUKAIIMU ATUX COSTMHEHUN (YKaXKHUTE HCIIONb3yeMbIe PEareHThl U BHEITHHE
IIPU3HAKU IPOTEKAHUS PEAKLIMH).

Hanumure I IBYX BCIICCTB YPAaBHCHUS peammﬁ, HUITIOCTPUPYIOIIUX 3T METOABI.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHXKEHHMSI pe3ynbTaTa)

VK-8 JleMoHCTpUpYEeT  3HaHWE  KJIacCH(PUKAIUM,  HOMEHKJIATYpHI,
(U3NKO-XUMUYECKHX CBOWCTB OPraHMYECKHUX BEIIECTB M OCHOBHBIX
MEXaHH3MOB UX BO3JIEHCTBHS Ha MPUPOTHYIO CPEAY

«3a4TCHO»
(50 - 100 6anoB)

VK-8 JleMOHCTpUpyeT  He3HaHHe  KJIAacCH(UKALUU, HOMEHKIATYpHI,
(U3MKO-XMMUYECKUX CBOMCTB OPraHMYECKUX BEIECTB U OCHOBHBIX
MEXaHU3MOB UX BO3ICHUCTBHS Ha IPUPOHYIO CPEIY

«HE 3aYTCHOY»
(0 - 49 6anon)

5. MeTonnueckue ykazaHusi AJisi 00y4a0OIIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuciuiumabl (PI1[]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUTUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE o0ecreueHue, mpodecCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoil
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHUS
JUCLUTIINHBL.

5.2 PexomeHnnanuu o0y4aronumMcs o padoTe ¢ TEOPeTUYECKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yyennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npoeccuoHanbHble 0a3bl JAHHBIX U HHPOPMALIMOHHBIEC CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIOIb30BaTh MaTepuaibl (poHaa oueHouHbix cpenacts (POC).
5.3 Pexomennaruu o pabore ¢ Hay4HOU 1 y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.



KoHCHeKT JIeKnu JOKEeH 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 KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHCneKkTsl Hay4HOH JHUTEpaTypbl MPH CaMOCTOSTENILHOW MOATOTOBKE K 3aHATHAM JOJDKHBI CONEpXKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPEEIIIETCS CAMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JlefaTh 3alUCH 1O XOAy YTEHHs B BHUJAE MPOCTOTO WJIM Pa3BEpHYTOro IulaHa (CO3[aBaTh NEpedyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHalMy 10 IOATOTOBKE K OT/AEIBHBIM 3a/IaHUSIM TEKYIIETO KOHTPOJIS

3ammura JadopaTopHoil padoThI

NPEoiaraeT BBIOJHEHUE JAOOpaTOpHOM paboThl € COOMIOZCHHEM MpaBMJI TEXHUKH O€30MacHOCTH;
npaBUIbHOE OpOpMIICHHE JTAOOPAaTOPHOI paboThl B pabodeil TeTpaau; OTBET Ha KOHTPOJBHBIN BONPOC K
naboparopHoii padore.

Kaxnas naboparopHas paboTa BBIIOIHIETCS HHIMBUAYAIBHO ¢ 0()OPMIIEHUEM €AMHOTO IPOTOKOJIA B
paboueil TeTpaau, OTpaXKaroIIEro 3Tanbl IPoBeACHHUs PadoThl, HAOIIOAEHUS U OCHOBHBIE BBIBO/IBI.
HazBanue naboparopHoii paboThI, BRITOIHIEMOMN Ha KaXKI0M JJa0OPAaTOPHOM 3aHITHH COOOIIAOTCS
CTY[EHTaM 3apaHee U COOTBETCTBYIOT KaJICHIAPHOMY ILIaHy.

[epen Hauaom 1abopaTOpHOI PAOOTHI CIIEAYET 03HAKOMHUTHLCS C TCOPETHYSCKUM MaTePHAIIOM TI0 JaHHOM
Teme. [|y1st 5KOHOMHUH ayTUTOPHOTO BPEeMEHH U OoJiee ITyOOKOTO MOHUMAaHHUS JIa00PaTOPHON PabOThI
HEOOXOIMMO B TIPOIIECCE CaMOCTOSTEIIEHOW Pa0OTHI IPOYUTATH OMTUCAHHE OITBITOB, YCBOUTH TEXHUKY UX
WCTIOJIHEHUS, TPOyMaTh U 3aIICaTh OTBETHI HA KOHTPOJIBHBIE BOMTPOCHI.

Ha rabopaTopHBIX 3aHATHIX TT0 OMOOPTraHUIECKONH XMUMHUHU BCE OIBITHI TPOBOJIATCS C MAJIBIM KOJIHYECTBOM
PCaKTHUBOB, YTO 3HAYMTEIHHO YIPOIIAET UX U CHIKAET PUCK BOSHHKHOBEHHS HECYACTHBIX CITy4YacB, HO
MOJIHOCTHIO HE MCKITIoYaeT. [loaToMmy HeoOXoauMo coOI0aTh MpaBwiia TEXHUKHA 0€30MaCHOCTH,
MIPOTUBOIIOKAPHOM OE30MACHOCTH, a TAK)KE 3HATh MEPhI OKAa3aHHUs TIEPBOM TOMOIIIH MTPH HECYACTHBIX
CITyJasix.

HabmomaeMeblit pe3yabsrar (M3MEHEHHE 3aIaxa, OKPacKu MM TeMIIepaTypbl peaKIMOHHON MacChl,
BBIJICJICHUE Ia3a WIK BBITIQJCHUE OCaKa | ITP.) HeoOXOIMMO 3aITMChIBATh B )KYPHA KaK MOXKHO TIOApOOHEe.
Hukorna He ciieyeT moararbest Ha CBOO IMMaMsITh, a 3aITUCh HA OTICIBHBIX JIUCTOYKAX HEIOIMYCTHMA.
BbIBO/IBI TOTKHBI XapaKTepU30BaTh (PU3HMUECKUE MM XUMHUECKHE CBOMCTBA N3yYaeMbIX COCIMHEHUN U
COIICp)KaTB 3JICMCHTHI 0606H.[€HI/ISI, CACJIaHHBIC HAa OCHOBC OIIbITA. Ta1<0171 BBIBO/] CBI/II[GTC.HBCTByeT (0]
CO3HATCJIBbHOM U I‘J'IYGOKOM YCBOCHI/II/I yqe6H0r0 MaTepHana. B BBIBOJAaX XKCJIATCJIbHO yKa3aTI> MCIUIITMHCKOC
3HAYCHHUEC NCXOAHBbIX U KOHCUYHBIX HpOI[yKTOB peaKL{I/II/I.

[Tocne BBIMOIHEHUS 1AOOPATOPHOI pabOThI HEOOXOAUMO MPEACTABUTH O(POPMIIEHHBIN OTYET, KOTOPBIi
JOJDKEH BKITIOUATh 3arlOTHEHHBIM MTPOTOKOM U OTBETHI HA KOHTPOJIbHBIE BOIIPOCHL.

Peienue CUTYallMOHHBIX 3a1a4
CBOOUTCA K:

— oApoOHOMY OTBETY Ha MPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXKET OBITh 32/1aHO HECKOJIBKO JITIS
CaMOCTOATEIILHOTO OCMBICIIEHNS,

— K U3JIOXKCHUIO MaTcpHrajia 1o onpe,ueneHHoﬁ TCMAaTHKC.
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Jlnst paboTHI C 3aJaHUSIMU CTYJCHT JOJDKEH XOPOILIO OPUEHTHPOBAThCS B yueOHOM Marepuaie. B kaxaom
3aJJaHUU €CTh KIIIOUEBbIE CJI0Ba (Ha3BaHUs (PEPMEHTOB, XUMUYECKHX COSAMHEHHUH MM IPOIIECCOB),
UCTIOJB3YsI KOTOPBIE CTYACHT O IMPEAMETHOMY KaTallory yueOHHKa HaXOAUT COOTBETCTBYIOIIYIO
uHpopmanuio. Eciiu HyxHOI nHOpMaIMy HET B UCTIOJIb3yEeMOM yUeOHHKE, HEOOXOAMMO 00paTUTHCS K
JIpyroMy y4eOHHUKY WJIH WHTEPHET-UCTOUHUKaM. [Ipu 3TOM HE0OX0aMMO UCTIONb30BaTh pazaeinsl PIT]]
«Y4eOHO-MeToauuecKkoe U HH(popMaImoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEeXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B xone pemieHust CUTyalimOHHOM 3a/1a9u 00yUYaIONIHIiCs TOMKEeH

— YSICHUTB CyTb 3aJlaHMs;

— pa3paboTaTh pa3InYHbIe BAPHAHTHI PELICHHUS;

— OLICHUTb BapUaHThI PEIIEHUs U BEIOPATh BEPHBIN BapUAHT;

— MMACBMEHHO M3JIOKUTh PELICHUE CUTYallMOHHOM 3aa4H.

TecTupoBanme

IpeaycMaTpUBaeT BOIIPOCHI, HA KOTOpPBIE 00YyYaOLIHiCs JOIKEeH JaTh OAUH MIIM HECKOJIBKO BapUAHTOB
MPAaBUIIBLHOTO OTBETA U3 MPEITIOKEHHOTO CIIUCKA OTBETOB.

[Tpu moATrOTOBKE K TECTY HE CIIEAYET MPOCTO 3ay4nBaTh Marepuai, HeOOXOAUMO MOHATH €T0 JOTUKY. DTOMY
CIOCOOCTBYET COCTABIICHUE PAa3BEPHYTOrO IJIaHa, TA0IHUI, cXeM. bomiblryo moMoIs OKa3bIBaOT

oIy OJINKOBaHHBIE COOPHUKHU TECTOB, MHTEPHET-TPEHAXKEPHI, TO3BOJISIOIINE, BO-TIEPBBIX, 3aKPEIUTh 3HAHUS,
BO-BTOPBIX, IPUOOPECTH COOTBETCTBYIOIINE TICUXOJIOTHYECKHE HABBIKM CAMOPETYIISIINN 1 CAMOKOHTPOJISL.
VIMeHHO Takue HaBBIKU HE TOJIBKO MOBBIIAIOT 3((EKTUBHOCTH IMOJITOTOBKH, TO3BOJISIOT 00JI€€ YCIIEIIHO
BECTH ce0sl BO BpeMs TECTUPOBAHMS, HO ¥ BOOOIIIE CLIOCOOCTBYIOT PAa3BUTHIO HABBIKOB MBICIIUTEIBHOM
paboThI.

Bo Bpems TecTupoBaHUs MPEXKIE BCETO, CIENYET BHUMATEIBHO H3YUYUTh CTPYKTYPY T€CTA, OIICHUTHh 00BEM
BpPEMEHH, BBIJICIIIEMOTO Ha JaHHBIN TECT, YBUACTh, KAKOTO TUIIA 3aJaHHsI B HEM COJEPKATCSI. DTO TIOMOXKET
HACTPOUTHCS Ha paboTy.

Jlydie HaunHATH OTBEUATh Ha T€ BOIIPOCHI, B TIPABMIIBHOCTH PEUICHHS KOTOPBIX HET COMHEHHH, HE
OCTaHABJIMBAsICh HA TEX, KOTOPBIE MOTYT BBI3BATh JIOJTHE PA3AyMbsi. DTO IMO3BOJHUT yYCIIOKOUTHCS U
COCPEIOTOYHMTHCS Ha BHIMIOJIHEHHH 00JIee TPYIHBIX BOIIPOCOB.

OdeHb Ba)KHO BCET/Ia BHUMATEILHO YUTATh 3a/IJaHUS 10 KOHIIA, HE MBITAsICh MOHAThH YCIOBHE IO TIEPBBIM
CJIOBaM» WJIU BBITIOJIHUB MTOJOOHBIC 3a/1aHUs B IPEIBIIYIINX TECTUPOBAHUAX. Takas CreliKa HepenIKo
MPUBOAMT K TOCAJHBIM OLTHOKAM B CAMBIX JIETKHX BOMPOCaX.

Ecnu HeT oTBeTa Ha BOIPOC MIIM YBEPEHHOCTH B €T0 B MIPABMWIIBHOCTH, CIIEAYET MPOIYCTUTh €T0 U
OTMETUTh, YTOOBI TOTOM K HEMY BEPHYThCSI.

Crnenyet 1ymaTh TOJIBKO O TeKylleM 3agaHuu. Kak nmpaBuio, 3afjaHus B TeCTax HE CBSI3aHbI APYT € APYTOM
HEMOCPEACTBEHHO, I03TOMY HEOOXO0IMMO KOHIIEHTPUPOBATHCS Ha JAHHOM BOMPOCE M HAXOAUTh PELICHUS,
MOJIXOAIINE UMEHHO K HEMY.

MHorwue 3aaHusi MOKHO OBICTpee PeIIuTh, €ClIM He UCKATh Cpa3y MPaBUILHBIA BApUAHT OTBETA, a
MOCJIEI0BATENBHO UCKIIIOUATh T€, KOTOPHIE IBHO HE MOAXOIAT. MEeTo UCKITIOUEHUS TTO3BOJISIET B UTOTE
CKOHIICHTPUPOBATh BHUMAHHUE HA OJIHOM-/IBYX BEPOSITHbIX BApUAHTAX.

PaccuuThIBaTh BBIOTHEHHE 3aJaHUH HY)KHO BCET/Ia TaK, YTOOBI OCTAIOCh BPEMsI Ha TIPOBEPKY U TOPAOOTKY
(mpumepHo 1/3-1/4 3ammanrpoBaHHOTO BpeMeHH). Tora BepoSITHOCTh OMUCOK CBOAUTCS K HYJIIO K UMEETCS
BpeMsi, 4TOObI HaOpaTh MAaKCUMyM OQJIJIOB Ha JIETKUX 3aJIaHUSIX U COCPEIOTOYMTRLCS HA PEIIeHUH 0oJiee
TPYIHBIX, KOTOPBIE BHAYaJIC MPHUIILIOCH MPOITYCTUTh.

[Ipouecc yraapiBanus MpaBUIIbHBIX OTBETOB JK€JIaTeIbHO CBECTH K MUHUMYMY, TaK KaK 3TO YPEBATO TEM,
4T0 o0y4aromuiics 3a0yzieT o IJIaBHOM: YMEHHUU HUCIIOIb30BaTh NMEIOIMECS HAKOIIJICHHbIE B yUeOHOM
npolecce 3HaHus, ¥ OyZeT Ha/leaThes Ha ynady. Eciau yBepeHHOCTH B IPaBUIIBHOCTH OTBETA HET, HO
MHTYWUTUBHO MOSBJISIETCS IPEANOYTEHUE, TO IICUXOJIOTH PEKOMEHAYIOT J0BEPITh UHTYHUIIMH, KOTOpast
CUMTAETCS MPOSIBICHUEM ITyOMHHBIX 3HAHUN U OTbITa, HAXOIAIINXCS Ha YPOBHE MOJCO3HAHMUS.

ITucbMeHHasi caMoOCTOsATEILHAS padoTa
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MperoaraeT MPoBEpKy 3HaHUH 110 HECKOJIBKUM M3y4eHHBIM TeMaM. [loaToMy mpu nmoarotoBke k padore
clIelyeT IIOBTOPUTH MaTrepHrall BCeX U3y4eHHbIX TeM. [Ipy noaroroBke Kk NMCbMEHHON CaMOCTOSTEILHON
pabote, KaKk 1 K TECTY, HE CJIeyeT NPOCTO 3ay4nBaTh Marepuai, HeOOXOAUMO MOHATH €T0 JOTUKY. DTOMY
CIOCOOCTBYET COCTaBICHHUE TAONHUI, CXeM, YPaBHEHUH peakiuii. [ 3aKperuieHns: 1 CuCTeMaTH3aluu
3HAaHUI HEOOXOAUMBI: paboTa C KOHCIIEKTOM JICKIIUH, TOBTOpHAast paboTa Hall y4eOHBIM MaTepHuajIoM
(YueOHHK, TOTIOTHUTEIbHAS JIUTEPATypa, aynuonekius). s popMupoBanus ymMeHuil HEOOXOAUMBI:
peleHue 3aa4 U ynpakHeHHH 1o 00pasily (UCIob3ys IOMOJIHUTENBHYIO JTUTEPATYpPy), OTBETH Ha
KOHTPOJIbHBIE BOTIPOCHI K TaOOpaTOpHBIM padoTaM M pelleHHe CUTYallMOHHBIX 33/1a4 B paboueli TeTpany,
HaIlMCAaHWE YPAaBHEHUN XUMUYECKUX PEAKIUi.
BbInonHss caMoCTOATENbHYI0 KOHTPOJIBHYIO paboTy, 00ydaromuiicst JOKEH 0Ka3aTh yMEHUE MTPABUIIBHO,
YETKO M KPaTKO M3JIaraTh MaTepHall 0 MPeJI0KEHHBIM BOIIPOCAM M 3aIaHUSAM, BBIIEISS IPU 3TOM
OCHOBHBIE NPOOJIEMBI, KATETOPUH, B3aUMOCBSI3H, 3HAHUE CTPOEHUS U CBOMCTB OMOMOIMMEPOB U UX
CTPYKTYpPHBIX KOMIIOHEHTOB, METOJIOB UX UACHTU(DHUKALIHH.

[Ipu moAroToBKe K MUCbMEHHOM CaMOCTOATEIbHONU paboTe HEOOXOUMO HAYUUThCS MUCATh YPaBHEHUS
peakuuii, WIUTIOCTPUPYIOIIMX KaK CBOMCTBA OMOJIOTMYECKH aKTUBHBIX CO€AMHEHUH, TaK U METOJIOB MX
uaentuduxanuu. [Ipu sTom cnenyer oOparuTh 0co00€ BHUMaHUE Ha TO, YTO MUChbMEHHAsI CAMOCTOATEIbHAs
pabota siBisieTcs (GopMOi KOHTPOJISI YCBOSHHSI 3HAHHH, MOTyUYEHHBIX B XOJI€ BBITIOJIHEHUS J1a00paTOPHOTO
npakTukyMma. [ToaToMy npu pemeHnn 3aJaHnii TMCbMEHHONW CaMOCTOSTEIFHOM paOOThI 3aCUMTHIBAIOTCS
TOJILKO T€ METOBI HIEHTU(UKALIUN COETUHEHH, KOTOpble paHee ObUTN UCTIOIb30BaHbI IPU BHITOTHEHUU
nmaboparopHbIX dKciepuMeHTOB. [IucbkMeHHas camocTosTeNbHas padoTa BBHIIOIHSAETCS 10 BapUAHTaM.
Kaxxgomy cTyneHTy B rpynime npeacTaBisieTcsi CBOM BapuaHT paboThlI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. TrokaBkuaa H.A. buoopranndeckas xumus : yaeoHoe mocoodue. - Mocksa: [DOTAP-Menua, 2020. - 176
c. - Tekcr : onexrponnwnii // OBC «Koncymprant crymeHta By3a u menBy3a [caidt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970456002.html

2. TiokaBknHa H.A. Buoopranudeckass XMUMHSA: PYKOBOJCTBO K IPAKTHYECKUM 3aHATUAM @ Y4EeOHBIH
koMIuIeKT. - MockBa: 'DOTAP-Menua, 2016. - 168 c. - Tekcr : anexrponssiii // OBC «Koncynbrant
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970438015.html
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2. CnoBapu W SHIIUKIIONIEANH OH-JTaiH - http://dic.academic.ru
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4. DnexTpoHHbIN cipaBoyHUK «HDOpMEIOY» - www.informio.ru
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlabGoparopHblii MPaKTUKyM IO OHOOPTraHMYECKON XWMHUU OOECIEYeH XUMHUYECKUMHU DPEAKTHBAMH H
n1a0opaTopHOIi OCYA0H B COOTBETCTBUHU C IMPOrPAMMON JIAOOPATOPHBIX 3aHATHIA.

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

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

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007
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4. lludposoii odpazosarensHbIil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
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