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Pa6ouast mporpamMMa AUCHUILTHHEI «XHMHYECKAS TOKCHKOJIOrHs s 06ydaonmxcs
no HanpasieHno noarotoskd 04.04.01 Xumus (Marucrepckas mnporpamma: Xumus),
COCTaBjIcHa Ha OCHOBaHHH (DenepalbHOr0 roCyJapCTBEHHOrO 00pa3oBaTENbHOTO CTaHAApTa
BBICHIEr0 00pa3oBaHMs — MarucTparypa mo HampasleHuo mnoprotoBku 04.04.01 Xumms,
YTBEPXKIECHHOTO NpHKazoM MuHHcTepcTBa 00pa3oBaHua M Hayku Poccuiickoit ®enepauuu ot
13urons 2017 r. Ne 655 (¢ wsm. m pon.), [lopsnxa opraHuM3alili M OCYIIECTBJICHHS
00pa3oBaTeNbHOM AEATEAPHOCTH 0 00pa30BaTENbHBIM IIPOrpaMMaM BBICIIEFO OOpa3oOBaHMs —
nporpaMMaM OakajiaBpuara, nporpaMMaM CIEIUAJIMTETa, NpOrpaMMaM MarMcTpaTypsl,
YTBEPXKAECHHOTO TMPUKa30M MHHUCTEPCTBA HAyKd M Bhiciiero obpasoBaHus Poccuiickoi
®enepaiyu ot 06 anpens 2021 r. Ne 245 (¢ M3M. M JOIL.), B COOTBETCTBHY C Y4€OHBIM ILJIAHOM,
yTBepKaeHHbIM YueHbiM coBeToM OTBOY BO «JloHl 'Y» mns vabopa 2024 rona.
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1. MECTO JUCLMIIIAHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

1.1. TpeboBaHust K IpeABapUTENbHON MOATOTOBKE OO0YYaroIMXCs, MPEAIIECTBYIOIINE U
COITYTCTBYIOIME TUCIMILIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3yUCHHE JAHHOM:
6a30Basi MOATrOTOBKA M0 XUMHUH B 00BEME MPOrpaMMbI CPEIHEH IIKOJIBI,
JUCLUIUIMHBI IPOrpaMMbl OakajaBpuaTa: HeOpraHuueckas, aHaluTu4eckas, puzndeckas,
OopraHuueckas u OMOJIOruuecKas XuMHus..
1.2. JIMCUMIUINHBL, KypcOBble paOOThl M MPAKTUKH, [ KOTOPBIX OCBOEHUE JAHHOU
JUCIUTUTMHBI HE00XO0AUMO KaK MPeIIeCTBYOIIEE:
Okonoruyeckas — XuUMua,  XuUMHYeckas  TexHosorus,  KommougHas — xumws,
Koopaunanuonnas Xxumus, DIEKTPOXUMHUSL,.
2. OINMCAHME JUCHMITJIMHBI TOCY JAPCTBEHHOM UTOTOBOU

ATTECTALIUU
2.1. OO01mas xapakTepucTHKa
HaumeHoBaHKe noKa3arels 3HaueHUE MMOKA3aTesl
HasBanue 00pa3oBaTenbHOM MPOTrpaMMBI 04.04.01 Xumus (Marucrepckas mporpamma:
Xumusi)
udp u Ha3BaHUE B COOTBETCTBUH C yUEOHBIM b1.B.O/1.4 Xummueckasi TOKCHUKOJIOTHUS
IJIAHOM
Yactp 00pa3oBaTenbHON IPOTpaMMbI BapuatuBras gactb: BEIOOp By3a
KonnuecTBo 3a4eTHBIX €IUHHUL] / BCETO YacOB 2172
2.2. Pacrnipenenenue yacoB 1o ¢opmam u rnepuojam o0ydeHus
Oob1iee KOITUIECTBO YaCOB
= caMocCTosi-
dopma 2, Q o
> | g JeKuy- | jgabopa- | TPaKkTH-  TEIbHOU dopma
00yueHus & S BCETO
8 OHHBIX | TOPHBIX | Yeckux  paboTsl + KOHTPOJIS
KOHTPOJIb

Ounas 1 1 11 — 11 50 72 9K3aMeH
Ouynas
OuyHo-3a04yHas 2 3 3 — 3 66 72 9K3aMEeH

3. LEJIX JUCLMIIJIMHEI TOCYJAPCTBEHHOM UTOTOBOM ATTECTALIMNA

dopmMupoBaHue y CTYACHTOB HAy4YHOTO MOJAX0J]a, MPHEMOB OpPraHU3allMU U MPOBEICHUS
Hay‘-IHI)IX I/ICCJ'ICJIOBaHI/Iﬁ B 06J'IaCTI/I XUMHH, 3KOJOTHH U MeI[HHHHCKOﬁ XUMHHU, HA OCHOBE 4Cro
MPEJICTAaBUTh TEXHOJIOTHUIO TPOCKTHUPOBAHHUS MArUCTEPCKOM JAHMcCepTallud Kak Hay4YHO-
HCCIIEI0BATEILCKOM PaOOTHI.

4. KOMIIETEHIINY OBYYAIOIIEI'OCA, ®@OPMUPYEMBIE B PE3VIIBTATE
OCBOEHUMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEBI, X
NHAVKATOPHI U IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA

4.1. Komnerenuuu
VYK-3. CnocoOeH opraHu3oBbIBaTh U PYKOBOJUTH pabOTON KOMaH[bI, BblpabaTbIBas
KOMaHJHYIO CTPaTEruio AJs JOCTH)KEHUS TOCTABJIEHHOU LIEH

4.2. WNHnukaTopbl KOMOETEHIUI



Komnerenmuu WHaukatopsl Pesynbrarer 00yueHus

VK-3. Coocoben [YK-3.1. Omnpenensier | YK-3.1.1. YMeeT BBINIONHATh 3a1a4¥l B 30HE CBOCH

OpraHU30BBIBaTH U | KPYT 3aJad B paMKax | OTBETCTBEHHOCTH B COOTBETCTBHU c

PYKOBOJHTH MOCTABJICHHON 1M, | 3aIJITAHMPOBAHHBIMU ~ PE3yJIbTaTaMd W TOYKAMH

paboToil KOMaHJBI, | ONpeNeNsieT  CBSA3U | KOHTPOII, npu HEOOXOTUMOCTH yMmeer

BhIpa0aThIBas MEXITY HUMH, | KOPPEKTHUPOBATH CIIOCOOBI PEIICHUS

KOMaHTHYIO npemiaraeT crocoObl | YK-3.1.2. YMeer BBISBISATH MPOOJIEMBI, CBS3aHHBIC C

CTpaTETHIO JUTSL | pelIeHHUsI HapyIMICHUSIMH TEXHUKH 0€30MacHOCTH Ha pabouem

JOCTIDKCHHUS MOCTABJICHHBIX 337134, | MecCTe; npeaiaraTh MEPOTPHSITUIX o

MOCTaBJICHHOH LN | OILICHUBAET MPEIOTBPAIICHUIO YpEe3BBIYAMHBIX CUTYyaIuii;
MPE/NIOKCHHBIC OKa3bIBaTh IEPBYIO MOMOIIb, OIHCHIBATH CIIOCOOBI
Croco0bl ¢ TOYKH | y4acTHsl B BOCCTAHOBUTEIHHBIX MEPOIIPHUSATHUIX

3pCHUA COOTBCTCTBUA

e MPOEKTAa,
MpeCTaBISICT
pe3yabTaThl MPOEKTa,
npeJiaracT
BO3MOYKHOCTH 150,
HCIIOIb30BaHUs
H/unu
COBEPIIECHCTBOBAHUS

YK-3.1.3. VYmeer oOecneunBaTh MOApa3ACICHUS
OpraHu3aryu HOPMATHUBHBIMH JIOKYMCHTaMH,
OpPraHM30BBIBATH ~ HMX  Yy4Y€T,  CHCTEMaTH3aIlHIO,

TEXHUYECKYI0 00pabOTKy U XpaHEHHE.

YK-3.1.4. YMeeT cocTaBNsATh MPOTOKOJIBI UCTIBITAHHIM,
macrmopra XMMHYECKOH MPOXYKIUH, OTYETHl O
BEITIOJTHEHHOH paboTe 1Mo 3a1anHoi hopme

5. [NPOI'PAMMA JUCHHUITJINHBI

HasBanwne TeMbl

Kpatkoe coneprkanue TeMbl (BOIPOCH TEMBI)

Pasgen 1.

Tokcukonorus Kak Hayka.

OcHOBHbBIE 3aJa4i 1 IOHATHUA TOKCUKOJIOTNH

1.Beenenue. Tokcukomorus Kak HayKa.

OcCHOBHBIE 33/1a4i U TIOHATUSI TOKCUKOJIOTHH.
[lonsiTHe siAa, 3arpsA3HUTENS, TOKCUKAHTA,
KCEHOOMOTHKA, WHTOKCHKAIIVH.

2.5 11 paznuaHOTro NporcxoxaeHus. [lytu
MOCTYIUJICHUS SII0B B OPTaHU3M.

3. Knaccudukanus orpaBieHui.

4. Pactipenenenue sS70B B )KMBOM OpTaHU3ME.

O0beM pacripeieieHns TOKCHYHOT'O BEIeCTBa.
[TapameTpbl TOKCUKOMETPHH.

5.DaxTophl, BIUIIOIINE HA TOKCUYHOCTh XUMUYECKHUX
BEIIECTB: /1033 U KOHICHTpaIus; pu3ndeckue u
XUMUYECKHUE CBOMCTBA TOKCUUECKUX BEILIECTB,
BHJIOBasI YYBCTBUTEILHOCTS K sJIaM, ITyTH
MIPOHUKHOBEHUS B OPTraHU3M; XUMHUIECKOE CTPOCHHE U
JIeUCTBHE TOKCUYECKUX BEIIECTB OPIraHUYECKOU
MPUPOBIL.

Paznen 2. Knaccudukarust sios.

1. Tokcukomornueckass  kiaaccuukamus  S7A0B |
XUMUYECKasl MPUPOAA XapaKTEPHBIX IMpeAcTaBUTENCH:
HEPBHO-TIAPATUTHYECKOTO, KOXXHO-Pe30pOTHUBHOTO,
00IIIETOKCHYIECKOTO, YAYIIAIOMIErO, CIIE30TOYHBOTO U
pa3Ipaxkaromiero, ICUXOTPOIMHOTO IEHCTBUS

P.Kimaccugukarus SIIOB o «u30uparenbHON
TOKCHYHOCTH». CEpJCUYHbIC, HEPBHEIC, IEUCHOYHEIE,
MMOYEYHBIC, KPOBSHBIE, JKEITYI0THO-KHUIIIEIHBIC.

3. Sae! B uine. ['pynmsl 4y>KepoIHBIX BEILIECTB B
MPOAYKTaX MATAHUS: CIIEUAIBEHO T00ABJICHHEIE,

CITy4alHO COJEPIKaINECs, 3arPI3HEHUS U3




5

OKpYKaroIel cpeibl, 3arpsa3HeHUS KOMIIOHCHTaMU
YIaKOBOYHBIX MaTEPUAIIOB, 3arPs3HEHUS
MUKPOOPTraHU3MaMH OCTATKU CEIbCKOX03IHCTBEHHBIX
SIOXUMHUKATOB U yIOOPCHHUIA; 3arpsI3HCHHSI, CBS3aHHBIC
C JICYCHHEM >KMBOTHBIX; BTOPUYHBIC TIPOIYKTHL;
TOKCHYECKHE DJIEMEHTHI (PTYTh, CBHHEI, KaJIMHN).

Pazgen 3. OcHOBHBIC TPHHITAIIEI OIICHKH
TOKCUYHOCTH HEOPTaHUYCeCKHUX BEICCTB

1. Tokcu4HOCTD HEOPraHU4YeCKOro areHTa.
[TocTynnenue HEOPraHUYECKUX BEIIECTB B OPTaHU3M,
WX pachpeqeiieHue, MpeBpalleHue U BbBIJCICHHUE.

ToOKCHKO-KHHETHIECKas MOJCIIb IIPOXOXKIACHUA
HCOPraHnvdCCKux BCIICCTB qgepe3 OpraHusMm:
MOCTYIIJICHUC B OpraHusm, pacnupeacicHue,

IIPEBPALICHUE U BBIJCICHHE.
2. TokcmuHOCTF W (PU3UKO-XMMHUYCCKHE CBOWCTBA
HEOPraHWYeCKUX  COE€OUHEHMH.  XapaKTepHCTHKa
OMOaKTHBHOCTH 3JIeMEeHTOB [leproanyeckoil cuCTeMBI
Mo JIeBATHOAIUTBHON mKaje. 3.B3auMocCBsI3p MeEXIy
(I)I/I3I/IKO-XI/IMI/I‘I€CKI/IMI/I CBOMiCTBaMU HCOPraHNYCCKUX
COCI[I/IHCHI/Iﬁ 1 UX TOKCUYHOCTbBIO.

4. Teopusi KECTKHX U MATKHX KHCIOT U OCHOBAaHUU B
XapaKTCPUCTUKES TOKCHUYHOCTU BCIICCTB. MexaHU3MbI
TOKCUYHOCTHU 6€pI/IJIJ]I/ISI M KaHICPOIrCHHBIX METAJJIOB,
MBILIBSIKA U €T0 COEANHECHHUH.

Pazgen 4. IlpupoaHble TOKCHUKAHTBI U
3arps3HUTENH.
XUMUYECKUIN KaHLEPOT€HES.

1.IlpupoaHble TOKCUKAHTBI: OHOTCHHBIC AaMHUHBI,
aNKaJOWABl ¥ IHaHOTEHHBIC TIIMKO3UIbI
2.3arpsA3HUTENd W XUMHYECKHMH  KaHIepereHes:
MHUKOTOKCHHBI  (ad)IaTOKCHHBI), HUTpo3aMuHbI, [IAY
(TTOJMIMKIINYECKUE apOMaTUYECKHE —YTIIEBOJIOPOIBI),
OCH3MUpPEHBI, OCH3aHTpAlleH, HUTPAThI, TSDKENbIC
MeTaulbl  (PTYThb, CBHHEL, KaIMHH, OJIOBO, Me[b,
IIUHK, JKEJIe30).

3.buotpanchopmaius sIOB B OpraHU3MeE: peaKUH

TUAPOKCUJIMPOBAHMS;,  OKHCIEHHME  CHUPTOB U
aNbJIECTHIOB,; BOCCTAHOBJICHUE " TUAPOIH3
Yy)KEPOJHBIX BEIIECTB B OpPraHU3ME; PEaKLHH
KOHBIOTalluu c [JIFOKYPOHOBOU KHCJIOTOH,

TIyTaTHOHOM, TIHUIIMHOM M ¢ CyJb(daTamu; Mporecce
allCTUIMPOBAHUS, POJIb KOQEPMEHTOB B TpOIecce
MeTadoInu3Ma.

Paspnen 5. JleTasbHBIIA CUHTE3 U NIPOLIECCHI
JETOKCHKAIIHH.

1.IloasiTHe O JETadbHOM CHHTE3€: METHIJIOBOTO
CHHPTA, 3TWICHIJIHMKONSA, MapaTuoHa, (TOPYKCYCHOU
KHCJIOTBI. DTUIIOBBINA CITUPT M €0 KOHBIOTATHI
2.Teopusi CBOOOJHBIX pPaaAMKaJIOB U IEPEOKHCICHHE
mununoB. [IporopkaHme JKHPOB M TOKCHYECKOE
BO3/IEIICTBHE IPOAYKTOB X OKHCIIEHHS

3.HekoTtopsle oMmmupuueckne TpaBWiIa H  HUX
HCIIOJIb30BaHNE B CHHTE3€ KOMIIJIEKCHBIX COETMHEHHM

Pazpen 6. JIBoiicTBeHHAs ponb
OMOJIOTHYECKN AKTHUBHBIX BEIIECTB.
PagnoakTUBHEBIE DIIEMEHTEI

1.broJIornYecKkn aKTHBHBIE BEIIECTBA KaK MCTOYHHK
KU3HM ¥ TIPUYMHA TATOJOTUYEUYCKUX COCTOSHUN
opranusma. IlumeBas amneprus. ButamuHbl U uX
JIBOMCTBEHHAS POJIb.

2.brosiornyeckoe M TOKCHKOJOTHYECKOE JCHCTBHE
aJIKOI0JISI. AJKoroyibHas MHTOKCHKALHSL.
JIBolicTBeHHas pOJb AHTHOMOTHKOB.

3.Uctounuku paauanuu. ToOKcHUYHOE BO3ICHCTBUE
PaIMOAKTUBHBIX DJJIEMEHTOB Ha JXUBBIC OPTaHW3MEI,




MNPpOAYKTBI TIUTAHUA JKUBOTHOIO W pPACTHUTCIBLHOIO
IMPOUCXOKICHUA

6. CTPYKTYPA U COAEP’)KAHUE JUCLUIIIMHBI

6.1. dopma 00yuyeHus — ouHas, Kypc — 1, cemectp — 1

KonnuecTtBo yacos
Jlex. Jlabop. | Ipakr. | CPC+K | Bcero

HanmenoBanus pasaciioB U TEM

Paznen 1. Tokcukonorust kak Hayka. OCHOBHEIC 2 1 § 11
3aa9d ¥ TOHSATHS TOKCHKOJIOTHH

Paznen 2. Kitaccudukanus sos. 2 2 g 12
Pazgen 3. OcHOBHBIE  TPHUHIUIBI  OLIEHKHU 2 2 g 12

TOKCHYHOCTU HEOPraHUYCCKUX BECHICCTB

Pasmen 4. IlpuponHple  TOKCHUKaHTBl U 2 2 § 12
3arps3HUTEIIH.

XHUMHUYECKHM KaHLEPOTeHE3.
Paznmen 5. JleTanpHBIN CHHTE3 W MPOIIECCHI 2 2 g 12
JIETOKCHKAIIHH.
Pasnen 6. [IBoiicTBeHHAs pOJib OMOJIOTHYECKU 1 2 g 11
AKTUBHBIX BeIECTB. PalnOaKTUBHBIE 3IEMEHTHI
HUTOI'O 3A CEMECTP / 3A KYPC /TIO 11 - 11 4 72
KOMITOHEHTY OITOII 8

6.2. dopma 00ydeHHS — 09HO- 3a09HAs, Kypc — 2, cemecTp — 3
KonugecTtBo yacon

Hanverosarus pasiesios u 1em Jleku. Jlabop. | Ilpaxt. | CPC+K | Bcero

Pazmen 1. Tokcukomorust kak Hayka. OCHOBHEIE 0,5 0,5 1 12

3a7a4M ¥ TOHATHUS TOKCUKOJIOTHUH 1

Pasnen 2. Knaccudukarus sios. 0,5 0,5 1 12
1

Pazpen 3. OCHOBHbIE  MPUHLUIBl  OLIEHKHU 0,5 0,5 1 12

TOKCUYHOCTH HEOPTraHUYEeCKHUX BEILECTB 1

Paszpnen 4. [IpupomHble  TOKCHUKAaHTHI U 0,5 0,5 1 12

3arpsA3HUTEIH. 1

XUMUYECKUIN KaHILEPOT€HES.

Paznen 5. JleTanbHbIN CHATE3 | MPOIIECCHI 0,5 0,5 1 12

JNETOKCUKALINH. 1

Paznen 6. /IBoiicTBeHHAs POJIb OHMOJIOTHYECKU 0,5 0,5 1 12

AKTUBHBIX BEIIECTB. PagHOaKTUBHEIE DJIEMEHTEI 1

HUTOI'O 3A CEMECTP /3A KYPC /IIO 3 - 3 q 72

KOMIIOHEHTY OIIOIT 6

7. OHEHOYHBIE MATEPUAJIBL (CPEACTBA) IS TEKYIIET'O KOHTPOJLA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINU

7.1. KoHTpOJBHBIE BOIPOCHI
Paznen 1
1. OcHOBHBIE TOHATHA TOKCHKOJOTHH. SIIbI PacCTHTENHHOTO M >KUBOTHOTO MPOHMCXOXKIACHHUS.
TpynHbIe SABL.
2. TokcukomeTtpwusi.
3. ®dakTopsl, BIUAIOIKE HA TOKCHYHOCTH BEIIECTB.
4. Ilytu mocTymieHus SI0B B OPTaHU3M



Pasnen 2

5.

Kiaccudukanus sg0oB u  orpaBiaeHUN. TOKCHKOJIOTHYECKAs XapaKTEPUCTHKA  SIOB;
XapaKTepHbIE MPEACTABUTEIH:

- HEPBHO-IAPATUTHUUYECKOTO JICHCTBHUS,

- KOXHO-PE30pOTUBHOTO JICHCTBHS,

- O0OILIETOKCHYECKOTO IEHCTBHS;

- YAyLIAIOLIETO ACHCTBHS;

- CIIE30TOYMBOI0 U Pa3IPaKaOIIETo JCHCTBUS;

- IICUXOTPOITHOTO JIEUCTBUSA

Pasnen 3.

6.

TokcnyHOCTF ¥ (QUBUKO-XUMHUYECKHE  CBOWCTBA  HEOPTaHWYECKHUX  COCIUHCHUH.

XapakTeprucTHka OMOAKTHBHOCTH JJIEMEHTOB llepHoaMdecKoil CHUCTEMBI IO JEBATHOALTEHOM
IIKaJe.

7. DIEKTPOXMMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB M WX TOKCHMYHOCTh. Jlmarpamma
«pH-E» nns xnopa u lona.

8. Mbibsk u ero TokcudHocThb. [uarpamma «pH-E» nns mbiubska. Tokcuueckoe aeicTBUE
OepruIns Ha MarHMi3aBUCUMEBIE (EPMEHTEHI.

9

3aBUCHMOCTh TOKCHYHOCTH HEOPraHU4YCCKUX B€HIICCTBA OT HX CIIOCOOHOCTH K

KOMIIJIEKCOO0pa30BaHUIO. Teopus >KECTKUX M MATKUX KHCIOT U OCHOBaHHUH B XapaKTEPUCTHUKE
TOKCUYHOCTH BEIIIECTB.

Paznen 4.

10.

11.
12.
13.

14.
15.
16.

17.
18.

19.
20.

BuotpanchopMmarus 0B B opraHusMme. JleTanbHbll cHHTE3. MeTabonu3M METHIOBOIO U
3TUJIOBOTO CIIUPTAa U UX TOKCUYHOCTD.

MeTab0113M STUICHTTIUKOIIS, TapaTHOHA.

IIprponHBIE TOKCUKAHTHI M 3arPSI3HUTENH B MHIIEBBIX IPOJYKTAX.

Buorennsie amuubl. CepoTOHHMH, THpaMHH, THCTAMHH M UX TOKCHYHOCTH. OOpa3oBaHue
aMUHOB U3 aMUHOKHCIIOT. TOKCHYHBIE aMHUHBI B TPOAYKTaX MATaHH

HuTtpo3zoamuHbI B IPOIyKTaxX MUTAHUS U UX KAHLIEPOT€HHBIE CBOMCTBA.

MUKOTOKCHHBI B TIMIIEBBIX MPOAYKTaX. AQIaTOKCHHEI.

HuTtpartsr. [IpeBparnenne HuTpaToB B HUTpo30oaMuHbl. KaHiieporennsie cBoiictBa. Hutpats! B
MPOAYKTaxX MUTAHUS.

JIMOKCHHBI B OKpYXXalOIIEW cpeiae M B INPOAyKTax INHUTaHHAA. VICTOYHHKM JIMOKCHHOB.
MexaHu3Mbl TOKCUYECKOTO IEHCTBHSI IUOKCHUHOB. .

Ankanonzpl (TUIIMYHBIE TPEACTABUTENN): 0011as XapaKTEPUCTHKA U TOKCHUECKOE JIeHCTBHE.
[{nanoreHHsIe MUKO3KUIbl. AMUTJAINH U €M0 TOKCHYHOCTb.

[Ipupoanbie TOKCMKAHTHI. ANKadoWabl (CONaHWH, KO(QEWH) B MHIIEBBIX MPOAYKTaX M HX
TOKCHYECKOE JICHCTBUE.

21. TokcuuHble 3JI€MEHTHl. PTyTh, CBUHEL, OJIOBO, KaAMHMH B IUIIEBHIX Npoiaykrax. llytn
MOMAIaHUS HX B OPTaHU3M U MEXaHU3MbI TOKCHYHOCTH.

Paspgen 5.

22. buotpancdopmanus S7A0B B opraHu3Me (MeTaOONMYMCKHE TIPEeBpaIlleHHs) —OYHIIeHHUE

23.
24,

OopraHusma OT UYKCPOJHBIX BEIIECTB.
JleranbHbli cuHTE3. MeTab0NMM3M METHUIIOBOTO U 3THIOBOIO CIIMPTAa U UX TOKCUYHOCTb.
MeTtaboau3m OTUJICHIJIMKOJIA, ITapaTUuOHA.

Pasznen 6.

25.
26.

PannoakTrBHBIE 31IEMEHTHI B OKPYKaIOIIEH cpesie U B MPOTYKTaxX MUTaHUSA
JIBOMICTBEHHAs POJIb MAKPO U MUKPOIEMEHTOB B OPraHU3ME.

7.2. Temsl noknanos (pedepaTon)
1. Anxanouasl IPUPOAHOTO U CHHTETUYECKOTO MPOUCXOKICHHS.
MexaHN3M TOKCUYECKOTO NEUCTBHUS
2. Hapkoruku, bapOutyparsl u icuxoTpomnHsle npenapatsl. [yt ux
MOCTYIUIEHUS] B OPraHu3M. TOKCHYHOCTb.
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[Tepuonnueckuii 3axon [{.J.MenneneeBa U 3aKOHOMEPHOCTH B HM3MCHCHUU TOKCHYHBIX
CBOICTB 3JIEMEHTOB U UX coeAUHEHUI. bruonornyeckas pojp 3JIEMEHTOB.

CepieyHble TITTUKO3U/IBI

[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA B MPOMBIILICHHOCTH, OBITY M THIIEBBIX MPOIYKTAX;
IyTH UX MOCTYIUIEHUs B opranusM. TokcuanocTs [TAB

MexaHn3Mbl TOKCHYHOCTA U aumarpamMma «pH-E» i mbmmbska, cypeMbel B Opoma.
Huarpamma «pH-E» nnst pTyTH, Tauaus, UHIUSA, BUCMYTa, XpOMa, OJIOBa, KaJIMUs, JKeJe3a,
CBUHIIA U UX TOKCUYHBIC (DOPMBI B OMOJIOTHUYECKUX CpeJlax.

[TuiieBble KpacuTenu: MPUPOAHbIE U CUHTeTHYECKKE. VX TBOMCTBEHHAS POJIb
Knaccudukamms simoButsix rprdoB. TokcnuHble BemecTBa B rpubax. JKMBOTHBIE SIBI.
Buonornuecky akTHBHBIE M TOKCUYHBIC BEIIECTBA B KOCMETHKE U Tap(QroMepun
Ynobpenus (pocharHpie W a30THBIC), TECTUINABI, HHCCKTUIINABI W TePOUITHIABI CHHTE3,
CBOMCTBa M MEXaHU3MBI TOKCHYHOCTH. [[po0ema 3arps3HeHnsT OKpYKaroIIe Cpebl.
PanvoakTuBHBIE 53EMEHTHI TPUPOJHBIE W HUCKYCCTBEHHBIC. VICTOUHMKH paaHalyi.
buonoruueckoe u TOKCHUYECKOE ACHUCTBUE PaIUOAKTUBHBIX BEIIECTB

TeMbl MUCBMEHHBIX pa0OT (THIIBI 3a/1a4)

KoHTponbHBIE pabOTHI 110 MPAKTHKE TEMaM:
1. Ilpenmet Tokcukoioruu. OCHOBHBIC TOHSATHUS: KCCHOOMOTHKH, SJIbl, 3arpsI3HUTEIIH, OTPaBJICHUE,
HWHTOKCHUKAI M, aJIKOTOJIM3M TOKCUKOMaHHA, HAPKOMaHUs, METa00IU3M
2. JIMOKCHHBI B OKpY>KaromIei cpeie. MexaHN3MbI TOKCHYECKOTO IEHCTBHS TUOKCHHOB.
3 YcTaHOBHUTH COOTBETCTBUE MEXTy (OpMyIoi M HazBaHWEM. PacmonoXuTh BemecTBa B MOPSIAKE
BO3pacTaHus MX TOKCUYHOCTH :

a)

0)
Cl-CH=CH-AsCl,

Cl (6] Cl

B) r)
CH;0 CH;0.
CH-O
CH;0 0 S H,—COOC,Hj5
N
\ 1Y
H (o] O
1) e)
e
N O
= <’:"N \TII \[/
"I r CHg
N CH3 H3C O
) 3)

1-ctpuxHuH; 2- KOHHUH; 3- KapOodoc: 4-TUOKCHH:

5- xsopodoc;

6- kopewH; 7- TBIOW3UT; 8- HUKOTHH
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4..ByzneT nu BpeiHa JUIs 310POBbs IIUTHEBAs BOJA, €CIM B Hell oOHapysxkeHo: a) 3,3-107° mons/n noHoB
xenesa (I1); 6) . 1,7-10° mons/n nonos mukens (I1); B) 1,9-108 mons/n nonos xpoma (I11); Canurapusie
HOPMBI JIOIyCKAIOT NPHCYTCTBUE B NUTheBOH Bome MOHOB xeie3a (II) B kommuectse 0,2 r/mM°; MOHOB
nukens (1) — 0,1 r/m3; nonos xpoma (1) - 0,05 r/m*.

7.4. OOpazenr copepkaHusl SK3aMEHAIMOHHOTO Omiera (IpW HAIMYMK DK3aMeHa II0
JTUCIIUATIIINHE)
|. TECTOBBIA KOHTPO.Ib

1. MI3MeHeHre TOKCHYHOCTH BEIIECTB OOBSICHIETCS:

a) U3MEHEHUEM aAcopOru

0) B3aUMOJCHCTBHEM C pPeLENTOPaMH

B) U3MCHEHHEM OnoTpaHchopmaIuu

T') U3BMEHEHHEM MyTeH U COCOO0B 3KCKpEINN

1) BCEMH TIepEUUCICHHBIMH (aKTOpaMu

2. U3 nepevHcleHHBIX Hawbojee YACTBIMM NYTSIMH BHEIPEHUS sJa B OPaHU3M B

MPOU3BOJICTBEHHBIX YCIOBUSX SBJISIOTCS:

a) KOXKHBIN

0) MHTASIIIMOHHBII

B) TUIa3HOM W HA3aJIbHBIN

I) yTeM yKyca

1) IpaBUJIbHBIC OTBETHI a) U 0)

3. PasBeTBNCHHME TICTTH YTIEPOJHBIX ATOMOB XUMHUECKHX COCTMHCHUH BEET
a) K YBEITMUEHHUIO TOKCUYIECKOTO dPdeKTa

0) K yMEHBIIICHUIO TOKCHYecKoro 3¢ dekra

B) K U3MEHEHHUIO TOKCHYIECKOT0 3 deKTa

T') HE BIHSIET HA TOKCUIECKHUN Y ekt

1) K KICYE3HOBEHUIO TOKCHUECKOro 3 dekra
4 1) Toxcuunocms Kpenkux KUciom TpH JIUTSILHOM XpaHCHUH

a) MOBBIIIIAETCA 0) YMEHBIIAETCS B)U3MEHSIETCS T') NCYe3aeT 1) OCTAeTCs HeM3MEHHOM

2) TokcuuHocmb Kpenkux wenoyeti pu JUIMTEIbHOM XpaHSHHH

a) TIOBBITIIACTCS

0) yMeHbIIaeTcs

B)U3MEHSETCS

T') HCUe3aeT

1) OCTaeTCsl HEM3MEHHOM

5. K sjoxumukaram, HCHONB3YEMBIM Ui OOpPBHOBI C BPEAUTENSIMH CEIbCKOXO3SHCTBEHHBIX
KYJIBTYP, OTHOCSITCS CIIEAYIOUINE TIPerapaThl, 3a HCKIIUEeHHEM

a) XJIOPOPraHWYECKHUX MECTUINAOB (TeKCaxJIOpaH)

0) dpochopopranmueckux nectTuuaoB (kapbodoc, xaopodoc u ap.)

B) PTYTbOPTaHMUYECKUX COeTMHEHHH (IpaHO3aH)

') XUMpPEareHToB (METHIIOBBIN CITHPT)

1) TPOU3BOJHBIX KAPOOMUHOBON KHUCIIOTHI.

6. K OMomorn4eckiM pacTUTENLHBIM U )KUBOTHBIM siJ[aM, TIPUBOJSAIIUM K OCTPBIM OTPaBICHUSM,
OTHOCATCS BCE CIEAYIOIINE BEIIECTBA, 32 UCKIIOUCHUEM

a) akoHHUTa

0) MUKYTHI

B) (ajoTOKCHHA

T') KOPIJIMKOHA

7. K smam HeHpo-TIapaINTUYECKOTO JEHCTBUS OTHOCSTCS BCE IEPEUHCICHHBIE COCTUHEHUS,
Kpome

a) kapOodoca

0) anabazmHa

B) aTpONHHA
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r) XJopogoca

8. K simam o0IIeTOKCHYECKOTO JISHCTBUST OTHOCSITCS BCE CIICAYIOIINE BEIIECTBA, 32 UCKITIOYCHUEM
a) CUHHJILHOM KHCJIOTHI H €€ MTPOU3BOTHBIX

0) aJIKOTOJISl M €T0 CyppOraToB

B) MpEMapaToB OMHs

T') yrapHOTO Ta3a

9. K siam c1e30TOYMBOTO U pa3Apaskarollero ASHCTBUSI OTHOCSTCS BCE CIIEAYIOIINE BEIIECTBa, 3a
WCKITIOYCHUEM

a) XJIOPITUKpHHA

0) quxJjopITaHa

B) aJaMCHTa ) TTapoB MIEI0YCH

10. K cepacunbiM simaM, H30MPaATEIbHO BBI3BIBAIOIIMM KapAHMOTOKCHUCCKUN 3PPEKT, OTHOCITCS
BCE CJIEIYIOLINE BEIIECTBa, KPOME

a) AUTHTaIKCa

0) aMUTPUNITHIINHA

B) aKOHHTA

T') STHJIEHTITUKOJIS

1) XHHAHA

11. K mouedHBIM siaM, OKa3bIBAOIIMM H30HpaTeNbHOE HEPpPOTOKCHYECKOe BO3ACHCTBHE HA
MIOYKH, OTHOCSATCS BCE CIIEIYIOIIIE BEIIECTBA, KpoMe

a) COCAMHEHHH TSDKEJIBIX METaJIOB

0) STHUJICHTIUKOJIS

B) XJIOPUPOBAHHBIX YTIIEBOJOPOIOB

T') IIaBEJIEBOM KUCIOTHI

12. K xexyao4HO-KUIICYHBIM sIIaM, OKa3bIBAIOIINM H30MpaTeIbHOe TaCTPOIHTEPOTOKCHUECKOE
BO3JIEICTBHE, OTHOCSTCS BCE CIIEAYIOIINE BEMIECTBA, KPOME

a) KPEeTKUX KUCIIOT

0) Kpenkux mienoueit

B) IPOM3BOIHBIX U30HHUA3HIA

T') COGZIMHEHHI TSDKEJIBIX METAJUIOB M MBIIIBAKA

13. IepopanbHble OTpaBIIEHHS OTMEYAIOTCS ITPH BO3JICHCTBUU BCEX CIEAYIONINX BEIIECTB, KpOME

a) XJIOPITUKPUHA

0) KpEnKUX KHCIIOT

B) TIICUXOTPOITHBIX MIPENapaToB

T') COJel TSDKENBIX METAIIOB

1) MBIIITBSKA

14. Tlox "u3buparenbHON TOKCHYHOCTHIO" SIJIOB MOIPa3yMeBaeTCsl CIOCOOHOCTD SI0B

a) BO3JIEHCTBOBAThH Ha OMNpeeNICHHbIE KIETKH OpraHu3Ma

0) BO3/Ie¥ICTBOBATH Ha OTIPE/ICIICHHBIE OpraHbl

B) BBI3BIBATH HAPYIICHUS (DYHKIIMU ONPE/ICIICHHBIX OPraHOB

T') Bce IepEUHCIeHHOE

1) IPaBUIJIbHBIE OTBETHI 0) U B)

Il IIpakTHYeckue 3a1aHNA

1. Buorpancdopmaiys 0B B OpraHu3Me: peakiii KOHBIOTAIUN C

TJIIOKYPOHOBOW KHCIOTOH

2. B nuteeBo# BoJie ObUIM OOHAPY)KEHBI CIIE/Ibl BEIIECTBA, 00JIaIal0LIEr0

OOIIETOKCHYECKUM ¥ HapKOTHYECKHM JeWCTBHEeM. [Ipu MpoBelIeHHUH KadeCTBEHHOTO H

KOJINYECTBEHHOTO aHAJIM3a OBbUIO YCTAHOBJIEHO, YTO 3TO MPOM3BOJHOE (PEHOJIA U MACCOBBIE JIOJIH

XUMHYECKHX 31eMeHTOB B HeM: 55%(CO0, 4,0(H), 14%(0), 27%(Cl). YcTaHOBUTE MOJCKYISPHYIO

(dbopmyIty BelllecTBa U YKaXKHTE BO3MOXKHBIE TIPHYUHEI €T0 TONaJaHusI B OKPYKAIOIIYIO CpEeTy

3. PacronoxuTh B OPSJIKE YBEIUYECHHUSI TOKCHYHOCTH CIIEIYIOIINE
BEIIECTBA:
a) CH:-CH = CH-CH3 6) CI-CH=CH-CI B) CH=C-C;H;s
r) CH=CH n) CI-CH=CH-AsCI, e) CH,=CH-CCI=CH, x) CH,=CH;
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8. PACIIPEJEJIEHME BAJUUIOB, KOTOPBIE ITOJIYYHAIOT OBYYAIOIIMECA

OO6mrast olleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUILIMHE TpoBoauTces mo 100-6amibHOo#
IIKAJIE€ HMCXOJs M3 MAaKCUMyMa, MPHUBEACHHOrO B Tabimie Huxke. OpraHu3alioHHO-ydeOHas
paboTa B ayAMTOPUHU OIICHUBACTCS HAa OCHOBE TAKWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KAauyeCTBEHHOE BBIIIOJIHEHUE JOMAIIHUX 3aJaHui, aKTUBHOCTh BO BpeMs
MIPOBECHUS JICKITMOHHBIX M TPAKTUYECKHX 3aHATHH (ydacThe B OOCYXKIEHHHM TEKYIIEero W
MPOMICHHOT'0 MaTepuaa, pereHue 3aaad u T.11.).

8.1. Cemectp 1
MakcumansHoe
Howmepa paznenos Buner pabot KOIUCCTRO GAILIOR
OpranuzaimoHHo-yueOHast paboTa B ayTUTOPUHI 1
CamocTosiTenpHas padorta 9
1-3 KoHTponbHBIE pabOTHI IO MPAKTHKE 5
KontponbHas paboTa 1o TeopeTHIecKoMy 10
MaTepuaty
HUTOI'O 25
DK3amMeH 75
OO0muit UTOT 32 CEMECTP 100
8.2. Cemectp 2

CooTBeTCcTBHE 0AIIIOB OILICHKC

KolnuecTBo G108 13 O1reHKa 110 IATHOAJUIBHON IIKaJIe
100 ECTS Ok3ameH, TudQepeHInPOBaHHBIN 3ager
3a4er
90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4YTEHO
70-74 D YIIOBJIETBOPUTEIHHO 3a9TCHO
60-69 E 3a4YTEHO
35-59 FX HEYJIOBJICTBOPUTEIILHO HE SaUTCHO
0-34 F HE 3aYTEHO

9. OBECIIEYEHUE OBPA30OBATEJIbHOT'O ITPOLECCA JJIS JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xone peanuzanuu AUCITUTUTHHBI UCTIONB3YIOTCS CIAEAYIOIMINE JOTTOTHUTEIHHBIC METO B
00y4YeHHs1, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallui O0yJaronuxcs B
3aBUCUMOCTH OT UX MHAUBHUIYaTEHBIX OCOOCHHOCTEH:

1) JUTSL CIIETIBIX U CIIa0OBUIAIINX:

- ek 0QOPMIISIFOTCS B BHJE DJIEKTPOHHOTO JIOKYMEHTA, JOCTYIMHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTIeUeHUEM;

- JUIST  BBITIOJTHEHWS  3aJlaHus  TpH  HEOOXOJAMMOCTH  MPEAOCTaBIISACTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCTOIH30BAHUE COOCTBEHHBIX YBETUYUBAIOIINX
YCTPOMCTB;

- MUChMEHHBIC 3aaHus OQOPMIISIOTCS YBEIUYCHHBIM IIPUPTOM.
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2) JUTSL TITYXUX U CIa0O0CITBITIAIIHX

— JEKIMHA OPOPMIISIOTCS B BUJIE SIEKTPOHHOTO JOKYMEHTA;

— MUChbMEHHBIE 33JJaHUS BBIOJHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM (popme;

— 9K3aMEH TIPOBOJMTCA B MHUCHBMEHHOM (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHue B opmMe TeCTUPOBAHUS.

3) JUISL JIAL C HApYIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnapaTra:

— JeKUuu O(OPMISIOTCS B BHJIE OJEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

— MUChbMEHHBIE 33a/JaHUS BBIOJHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOAATCS B YCTHOU (popMe MIiIH BBIMOTHSIOTCS B MMUCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOOUMOCTH NPEIYCMATPUBACTCS YBEIMYCHHE BPEMEHH MJIsi TOATOTOBKU
OTBeTA.

[Iponienypa  mpoBeAeHHsT  NMPOMEXKYTOYHOM  aTTecTalu A OOydYaroUIuXxcs
YCTaHaBIMBAaETCS C Y4YETOM UX UHAMBUAYAIbHBIX TMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalUs MOXKET IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne mponeAypbl OLICHUBAHHUS PE3YJIbTaTOB OOyUeHHUs [OMYCKaeTcss C
UCTIOJIb30BaHUEM JUCTAHIIHOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecnieunBaeTcst 1OCTYN K MHPOPMAIIMOHHBIM U OUOIHorpaduyecKkuM pecypcam B CETU
WuTepHer s Kaxkaoro oOywaromierocsi B ¢opMax, aJalTHPOBAHHBIX K OTPAaHUYEHUAM HX
3JI0pOBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CJICTIBIX M CITA0O0BUISIINX

— B [I€YaTHOH popMe YBEIUUYECHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

2) JUTSI TITYXHX ¥ CTa00CbIIIAIINX

— B IIEYaTHOH (opme;

— B (hopMe AIIEKTPOHHOIO JJOKYMEHTA.

3) JUTsE 00yYarOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-/IBUTATEIHHOTO arapara:

— B IleyaTHOI popme;

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE YYEBHOI'O ITPOLECCA

VYuebHble 3aHATHUS TmpoBoaiTcs B 9-m  yueOHoM  kopmyce (1. [loHemnk,
yi. opca, a. 17 a). [lns npoBeneHUs JCKIIMOHHBIX W MPAKTHUYCCKUX 3aHATHH HCIIOJIB3YEeTCS
ayauropusi, 000pyJOBaHHAs MEJIOBON MM MapKEpHOM TOCKOW, MYIbTUMEAUUHBIA MPOEKTOp U
9KpaH, HOYTOYK, KOMIUIEKT yuyeOHOW Mebenu g oOywarommxcs, pabdouee MecTo
npenoaasatess. Beixos B IHTepHET MPOBOIHO# UITH ¢ HcToNb30BaHueM Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnMoTekM yHHMBEpCUTETAa W JPYTUX 3JIEKTPOHHBIX OMOIMOTEUHBIX 0a3 NaHHBIX,
MaTepuaIbHO-TeXHUYEeCKas 6a3za yueOHoi 1abopaTopuu Kadeapbl HeOpraHMUECKOH XUMHHU (ay/I.
314).2

OOyuyaromuecs HMMEIOT BO3MOXHOCTh HCIIONIb30BAaTh  y4deOHble MaTepuanbl 10
JTUCLUIUIMHE, pa3MelleHHble Ha mmiardgopme Moodle LleHTpa AUCTaHIIMOHHOTO OOpa3OBaHMSA
OI'BOY BO «/lon'Y». Ilpu n3ydeHHH NUCUUIUIMHBI IPUMEHSIIOTCS AJIEKTPOHHOE OOydeHue u
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

C  wucnonp30BaHUMEM  pecypcoB  IMIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIMH KOHTPOJb 3HAHMK OOYyYaromMXcs Ha OCHOBE TECTHPOBAHUS H
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM pabOTHI.
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11. PEKOMEHJIYEMAS JINTEPATYPA

11.1. OcHoBHas nuTeparypa
1. benoycosa E.E., IToiimanoBa E.FO. OCHOBBI XUMHUYECKON TOKCHKOJIOTHH. [DJIEKTPOHHBII
pecypc]: yu. moco0. mis cryaentoB OY Maructp xuM. d-ta. — Jonenk: JJoaHY, 2016.- 204 c.
2. CamukxoBa H.C. buoreoxmmusi u 3xoTokcukoiorus: ydeObnuk / H.C. CanmmkoBa. —
[Terponasnosck: CKI'Y um. Kossibaesa, 2011. — 242 c.

11.2. JlononHuTebHAS TUTEPATYPA
1 YV4eOHO-METOMUECKUN KOMIUIEKC AUCHUIUINHBI «BHOT€OXUMHUSI U 9KOTOKCHKOJIOTHS.
— Ilerponasnosck: CKI'Y um M. Kossibaesa, 2010. — 91 c.
2. XKomuun A.B. O6mas xumust: yaeOnuk / A.B. Xomaun. — M.: I'D0T AP-Menua,
2012. — 400 c. [OnexTpoHHBIN pecypc|

12. ”THOOPMALIMOHHBIE PECYPCBI

1. HamuonanbHast 3JIEKTPOHHAasI OndMoTexka (H9Bb): dbenepanbHas
rocyiapctBeHHass uH@opMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnmuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHmus:

01.09.2023). — PexxumM jmoctyma: cBoOOIHbIH, moanmucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextponHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum goctyma: i aBTOPU30B.
IIOJIB30BaTeNe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas snextponHass O6ubnuoreka «KubOepJlenmukay»: caiit / Accoruanmus
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocrtyna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DIIeKTPOHHO-OUOINOTEUHAS cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: Juisi aBTOPU30B.
IOJIb30BaTesel. — TEeKCT: 2JIEKTPOHHBIMN.

S. IBC IOpaiit: snekTpoHHast 6uOaMOTeYHast cuctema: cait. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctyma: st aBTOPU30B.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

6. duekTponHo-0ubanoTeuHas cucrema Joul'y: caiit / ®I'BOY BO «lonl'Y». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.

7. DJyieKTpoHHbI katasor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: snextponnsiit / DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum goctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s TTosib3oBaTened JJonl'y.

8. Juextpounblii apxuB Joul'V: pasgen caiita / Hb Jonl'Y. — Tekcr:
anekTpouubii / DBC oul'VY: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexum nocTyma: CBOOOIHBIH.

13. TIPOT'PAMMHOE OBECITEUEHUE

1. Windows 7 PRO (xopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsbl Dream Spark amst BBICIIHX y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD 1151 cB0O60JHOTO IPOrpaMMHOTO 00ECTIEYEHHUS).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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