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4. OBbEM JJUCHUILJIMHBI ¥ BUJIbI YYEBHOM PABOTHI

0611_12[51 TPYAOCMKOCTH JUCIUIIIUHBI ((OpFaHI/I‘-I€CKaH n (1)I/I3KOHHOI/I,HHaH XUMHMSD» COCTABIISIET 3

3.C.

Tabnuya 4.1. Buowl yuebnoii pabomel no nepuooam ocsoenusi Ol BO ons 3aounotl popmwi

o00yuenusl.
Bupn yue6Hoii padoTni I:uccerl:), Couoenp(si)
O
KonrakTHas (ayguropHas) padora (Bcero) 12 12
B TOM YHCJIE: - - - - - -
JIEKLMH (€CIU MPETyCMOTPEHO) 4 4
B TOM 4HcIIe B (JOpMeE MPAKTHICCKON MOATOTOBKH
(eciu peycMOTPEHO) B B
nmabopaTopHbIe 3aHATHSA (ECIN MPETYCMOTPEHO) - -
B TOM 4HcJIe B )OpME MPAKTHIECKOH MOATOTOBKH
(ecnu mpeayCMOTPEHO) ) )
MIPaKTHYECKUE 3aHATH (€CIIN PETYyCMOTPEHO) 8 8
B TOM YHcJe B OpPME MPaKTHIESCKON TOATOTOBKI
(ecnu mpeayCMOTPEHO) B B
CamocTosiTebHasA padoTa o0y4aromerocs (Bcero) 87 87
B TOM YHCIIE: - - - - - -
B (hopMe NPaKTHIECKOH MTOArOTOBKH
(ecnu IpeAyCMOTPEHO) ) )
YacoB Ha KOHTPOJIb: 9 9
TIpomesxyTodnas artecrarus B popme: (3auer/aud3ager/ i Sk
9K3aMeH)
O06m1as TPyIoeMKOCTh qac 108 | 108
3ad. efl. 3 3

5. COAEP KAHUE JUCHUITTIMHBI/MOAYJISA

Tabnuya 5.1. Codeporcanue oucyuniunsl (Mo0yst) no eudam y4eonoi pabomol

HAMMEHOBAHME PA3/IEJIA TUCUUILIAHBI B ysebiroit
Conepxanne paziena (Tembl) paborsr*

Pasnea 1. Ilpeamer oprannveckoil xumuu. Teopus cTpoeHHs1 OPraHMIeCcKHUX COeJHHEHN N
Tema 1.1 AnkxaHbl: TOMOJOTHYECKUH Psill, U30MEPHUS U HOMEHKIIATypa, CP
XUMHUYECKHe, (PU3NUecKre CBOMCTBA U TPUMEHEHUE
Tema 1.2 AnkeHbl, IU€HbI U KaydyKH: TOMOJIOTHYECKUI PsiJl, U30MEpUs U 113
HOMEHKJIATypa, XUMHYECKHe, PU3NIeCKie CBOMCTBA M NPHUMEHEHHE.
Tema 1.3 ANKuHBI: TOMOJIOTUYECKUHN Psifl, U30MEPUS U HOMEHKIIATypa, CP
XUMHUYECKHe, (PU3MIecKre CBOMCTBA M NPUMEHEHUE
Tema 1.4 Apensl. I'omonorudeckuii psji, 130MepUs 1 HOMEHKIIATypa, CP
XUMHUYECKHe, (PU3nIecKre CBOMCTBA U IPUMEHEHUE.
Tema 1.5 I'omonoruueckuil ps, ©30MepHusi 1 HOMEHKJIATypa, XMMHUECKHE, I13
(u3HUeCcKre CBOMCTBA U MIPUMEHEHHE THUAPOKCHIIBHBIX COEAMHEHUH.
Tema 1.6 ['omonorudeckuii psizi, N30Mepusi U HOMEHKIIATypa, XUMHUYECKHE, JIK
¢u3nHecKre CBONWCTBA U NPUMEHEHHE aNbJETHUIIOB U KETOHOB.




Tema 1.7 ['omonoruveckuil psizt, ©U30MepUs U HOMEHKIIATypa, XUMUYECKHE,
¢u3uIecKre CBOMCTBA U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

CP

Tema 1.8 I'omonoruueckuii psiz, H30MepHsi 1 HOMEHKIATypa, XUMHYECKHeE,
(u3nueckye CBOMCTBA U NMPUMEHEHHE YITIEBOOB.

JIK

Tema 1.9 I'omonoruueckuii psii, ©30MepUs 1 HOMEHKJIATYypa, XUMUYECKHE,
(¢u3uvecKkre CBOMCTBA U TMPUMEHEHHE aMHUHOB M aMUHOKHCIIOT. CTpoeHwue,
MPUMEHEHHE U 3HaYCHHE OSJIKOB.

CP

Tema 1.10 M3omepust u HOMEHKIAaTypa, XUMUYECKHE, (PU3HUUECKHUE CBOICTBA U
IIPUMEHEHHE TI'eTepOLMKINYECKUX coequHeHnil. Hykmeotuasl, ux crpoenue,
npumepbl. ATO u AJI®, ux B3auMonpeBpanieHre 1 pojb 3TOro Mpolecca B
npupoze. Ilonsarue JIHK u PHK. Crpoenne /IHK, ee nepsuuHas u BropuuHas
crpykrypa. Paborsr @. Kpuka u J[. Yorcona.

113

Tema 1.11 ®epmenHTHI, BATAMUHBI, TOPMOHBI, JICKApCTBA: O0COOCHHOCTH
crpoenns. Knaccudukarus. OtaenbHble NMPeACTaBUTENN. 3HAUCHUE.

113

Tema 1.12 IlpenenbHble yIiieBOAOPOAbI. DTHICHOBBIE U TUEHOBBIE
YTIEBOAOPOBI
AlleTUIICHOBBIE YITIEBOJOPO/Ibl. ApOMaTHUECKHUE YIIIEBOAOPO/IbI

CP

Tema 1.13 TuapokcunbHbIe coeMHEHUS. AJbIETHIBI U KeTOHBI. KapOoHOBBIE
KHCIJIOTBI U MX MPOU3BOIHBIC

CP

Tema 1.14 YrneBoasl. AMUHBI, aMUHOKHCIIOTHI OCIKHI

CP

Tema 1.15 Azoroconepskaine reTrepolMKInIecKrue coequHenus. Hykinennosbie
KHUCJIOTBI
Buosornuecku akTUBHBIE COSTUHEHUS

CP

Tema 1.16 'azo00pa3noe cocrosiHue BemecTra. JKHIKOE COCTOSHUE BENIECTBA.
TBepnoe cocrosinue BeniecTa, Kpucrammmieckoe 1 aMOp(hHOE COCTOSHUS.
CyOnumanus u ee 3HaUCHUE.

CP

Tema 1.17 AncopOuusi. Mcrions3oBanue ancopOnuu B CAHUTAPUU: POJIb MbLIa U
CHHTETHYECKHX MOIOIIHNX BEIIECTB IPU COOIFOACHUN MPABUI IMIHON TUTHEHBI
paboTHUKAaMU MPEANIPUATHN U CAHUTAPHBIX TPEOOBAHUN NTPEIBIBISEMBIX K
MOCY/Ie ¥ UHBEHTAPIO

113

Pa3nen 2. Ilpeamer u 3axaun GpU3NYECKON U KOJLUIOMTHON XUMHH. ATperaTHble COCTOSTHHUS

BeIlleCTB, NX XaPAKTEPUCTHKH.

Tema 2.1 Tunbl XuMHUYECKUX CBsI3el. ArperaTtHble COCTOSHHUS BELIECTBA, UX CP
o0Imas XxapakTepHCTHKA.

Tema 2.2 ['a3000pa3Hoe cocTosiHuE BemiecTBa. JKuakoe cocTosiHUE BEILIECTBA. 113
TBepaoe cocrosinue BemecTa, Kpucrammmiaeckoe u aMophHOE COCTOSHUSI.

CyOnumanus 1 ee 3HaUYCHUE.

Tema 2.3 BHyTpeHHSISI SHEPTHUsI CUCTEMBI, TEIUIOTa, pabdoTa. [IepBblil 3aK0H CP
TEPMOIMHAMUKH JUI U30XOPHOTO, ©300apHOTO ¥ H30TEPMHYECKOTO IPOIIECCOB.
OnTanenus. TepMoxumust. DHTPOIHUS

Tema 2.4 Biausinue npupo/isl pearupyomux BemecTB, IUIOMAA1 TOBEPXHOCTH, JIK
TeMIIepaTypbl U KOHIIEHTPAllUU HAa CKOPOCTh peaKLUi.

Tema 2.5 Karanus u xatanusaropsl. Karanuzatopsl MojlokUTeIbHbIE U CP
OTpHULIATEIbHBIE, YCIOBUS HX ACHCTBHUS. XHUMUYIECKOE paBHOBECHE

Tema 2.6 O0mas xapakTepHUCTHKa pacTBOPOB. MeTo/ BBIpaKESHUS JIK
KOHLEHTpauui. MexanusM pacTBOPEHHUSL.

Tema 2.7 Auddy3usi. 3aBUCUMOCTb CKOPOCTH TP PY3UU OT TEMIIEPATYPHI, CP

pasMepa 4acTHIL, BI3KOCTH CPe/bl, CTEIICHH HEBBIPABHEHHOCTH KOHIICHTPAIIHHA.
3navenue quddys3un u pusnonoruu nutanus. OcMoc U OCMOTHYECKOE
JTaBIICHHE.




IpomexyTouHas aTTecTalusa

IIpomexyTodHas arrecTanus

| Dxsamen

* - JIK — nexunwm; JIP — naboparopusie pabotsr; [13 — npaktudeckue sausatus; CP — camocrositenbHast

pabora.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCHHUIIJIMHBI

Tabnuya 6.1. MamepuanbrHo-mexnuyeckoe obecneyerue OUCYUNIUNbL

Tun aynuropnu

Ocnamenne ayinTopuu

CnenunanusnpoBanHoe yueoHoe/

J1aGoparopHoe o0opyaoBaHHe,

IO n maTepuaJibl AJ151 0CBOCHHS
AACHHTUTAHBI

(npu HEOOXOAMMOCTH)

VYuaeOHast ayTuTOpus Iist
IPOBEEHUS 3aHATHI
JIEKMUOHHOTO THIIA, 3aHATHI
CEMHHapPCKOT0 THIIA, KypPCOBOTO
MPOEKTUPOBAHUS (BBITOTHEHHS
KYPCOBBIX paboT), TPYIIIOBBIX U
MHIUBUIYaTbHBIX KOHCYIBTAIIUAM,
TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOH aTTeCTAUA

Me0emnH; MapKepHas T0CKa;
Kadeapa; aBTOMaTU3UPOBAHHOE
pabouee MecTo TpenoaaBaTes -

KOMITBIOTEP: MPOLeccop
MOIIHOCTHIO He Huke Intel Core
13, monutop LCD He menee 24",

WutepaxtuBHas naHens 86" /

skpas / Tenesuzop LED 43",
HUMEETCS BBIXOJ] B UHTEPHET

KommnekT crienmamu3npoBaHHON

npoekTop Epson; mpoeknoHHbIH

Omnepannonnas cuctema Windows
10 Pro Cxema muIieH3upOBaHU
per-device, HOMep JIUIICH3HH
87846770 or 27.05.19 no

VYdeOHast ayquTopust 1ist
MIPOBEICHUS 3aHATHI
JEKIOHHOTO TUMA, 3aHATHI
CEMHHApPCKOTO THIIA, KypPCOBOTO
MIPOEKTHPOBAHUA (BBITOTHEHUS
KYPCOBBIX paboT), TPYNIOBBIX H
WHIMBUAIYAJIbHBIX KOHCYJIBTAIINHN,
TEKYyIIEero KOHTPOJIA U
MPOMEKYTOUHOH arTecTaluu

KommexT cnenuanu3upoBaHHON
MeOenu; HHTEpaKTUBHAS MTaHeTb
86", mocka aynuTOpHAs MEIOBas;
aBTOMAaTH3HPOBaHHBIE paboune
MecTa - KOMIBIOTEP: MPOLEcCcop
MotHocThio He Hrke Intel Core

ne menee 8 I'b, mamsars SSD 250
I'/HDD 1 Tb, Buaeokapra
NVIDIA 1050TI 4I'b; moruTop
LCD ue menee 24"; umeercs
BBIXOJ] B UHTEPHET

13, oneparuBHas MaMATh 00bEMOM

roc.koHTpakTy Ne31907740983 na
10 OO0 “banancCopr
Ipoextey; Office Professional
2007 45747882, 46074549 Akt
npuema-iepenaqan NeATIII-95 or
17.07.09 mo roc.xoHTpakTy Ne
69-09 Ha mporpamMmMHOE
obecreaerne OO0 "Mukpo
Jlana", Kaspersky Endpoint
security [uist Gu3Heca -
CraamapTHBIH
1752-150211-132016 Akt
npuema-nepenadu Ne275 or
21.12.09 mo roc.xoHTpakTy Ne

AyrmuTopust U CaMOCTOATEIBHOM
paboTHI 00YHYAFOLIIXCS

KommiexT cnenuanu3upoBaHHON
mebenn; Tenesuzop LED 65",
ABTOMaTH3UPOBAHHEIC paboune
Mecta (mpoueccop He Hibke Intel
Core 13, oneparuBHast TaMsITh

oobemoM He MeHee 6 I'b; SSD 250
I'/HDD 1 TB), umeeTcst BBIXOA B

HHTEpPHET

83-09 na mporpamMmHOE
obecneuenne OO0 "Bucra"

7. YHEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIHIEYEHUE

TACHATIINHBI

OcHoenas numepamypa.




1. BacumsrioBa U. B., boxoBa T. M. Opranndeckass u QuU3KOIIOWAHAS XUMUS @ Y4UeOHOE
nocobwue. - HoBocnbupcek: HoBocubOupcekuii rocynapcTBeHHBIN arpapHblii yausepeutet, 2013. -
155 c. - Tekcr : anexrponnsiil. - URL: http://znanium.com/catalog/document?1d=132556

2. bokosa T. U., FOcymnoga I'. I1., Bacunsnoa 1. B. Opranndeckast 1 (pU3KOUTOHTHAS XUMUS
npakTukyM. - HoBocubupcek: HoBocnbupckuii rocytapcTBeHHBIHN arpapHbIil yHuBepcuteT, 2013.
- 155 c. - Texker : anexrponHsii. - URL: https://biblioclub.ru/index.php?page=book&id=230476

3. bokosa T. 1., FOcynosa I I1., Bacmibuosa . B. Oprannueckas u pU3KoUIONAHAS XUMUS :
npakTukyM. - HoBocubupck: HoBocnOupckuii rocyiapcTBEeHHbIHN arpapHblil yauBepcutet, 2013.
- 155 c. - Texcr : anexrponnsiit. - URL: https://biblioclub.ru/index.php?page=book&i1d=230476

Lononnumenvnas numepamypa:

1. ®enopenko E. B., boromonosa U. B. Opranndeckast xumus : Ydae6Hoe nmocodue. - Mocksa:
Wsparensckuii Llentp PO, 2007. - 348 c. - Tekcr : snekTpoHHsli. - URL: http:/
znanium.com/catalog/document?id=181043
2. Kasun B. H., [Tmucc E. M., PycakoB A. U. ®usuueckas xumusi : YdeOHOE mocoOue Juist
BYy30B. - Mocksa: FOpaiit, 2022. - 182 ¢ - Tekcr : snexrponsnsiil. - URL: https://urait.ru/bcode/
495081
3. KympsimmeBa H. C., Bonmapesa JI. I. ®uswueckas u KOUIOMIHAS XUMHS @ YUYCOHUK H
MPAaKTUKYM JUIi By30B. - Mocksa: FOpaiit, 2022. - 379 ¢ - Tekcr : anexrponnsiit. - URL: https://
urait.ru/bcode/488813
4. Kamuuckuii B. A. Opraanueckas xumus B 2 4. YacTs 2 : y4eOHHK /IS aKaJeMHUYECKOTO
OakanmaBpuata. - Mocksa: lOpaiit, 2019. - 314 ¢ - Tekcr : anekrponnsid. - URL: https://urait.ru/
bcode/437949
5. Aprok B. I'., Kapues B. I'., Xumst B. [1. Opranndeckas xumust : YueOHOE TOCOOHE ISl BY30B.
- Mockga: KOpaiit, 2022. - 502 ¢ - Tekct : anexrponHsrii. - URL: https://urait.ru/bcode/494230
6. Kamuuckuii B. A. Opranndeckast xumus B 2 4. Yactp | : yueOHUK U aKa/leMHUYECKOTO
OakanmaBpuata. - Mocksa: FOpaiit, 2019. - 287 ¢ - Tekcr : anekrponusiid. - URL: https://urait.ru/
bcode/437748
7. TameeBa O. C. ®usndeckas U KOJUIOUIHAS XUMHES : yaeOHOe mocodue. - Cankr-IleTepOypr:
Jlans, 2020. - 328 c. - Teker : snekTponHsbId. - URL: https://e.lanbook.com/book/126711

8. KymbikoB P. M., UttueB A. b. ®usndeckas u KOIUIOMAHAS XUMUS : yaeOHOE TIocobue Juist
By30B. - Cankr-IlerepOypr: Jlanp, 2021. - 236 c. - Tekct : snmextponHbii. - URL: https://
e.lanbook.com/book/160121
9. I'parnbepr U. M., Ham H. JI. Opranuueckas xumus : . - Cankr-IlerepOypr: Jlans, 2022. -
608 c. - Tekcr : anexrponnsrii. - URL: https://e.lanbook.com/book/195669

Pecypcol ungpopmayuonno-menexommyHukayuonnou cemu « inmepremy».:

1. 9bC PY/IH u croponnue 9bC, k KOTOPBIM CTyAEHTHl YHUBEPCUTETA UMEIOT JJOCTYII Ha
OCHOBaHUU 3aKJIFOYEHHBIX IOTOBOPOB:

- OnekrporHo-6udmotrednas cucrema PY/IH — ObC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pazoBarenpHas wiatgopma FOpaiit https://urait.ru

- OBC «YHuBepcurerckas oubmmoreka onaite» http://biblioclub.ru

- OBC Znanium https://znanium.ru

2. bassl JaHHBIX U ITOMCKOBBIC CUCTCMBbI:

- cripaBouHas npaBoBas cucrema «Koncymnsrant [Tmroc» http://www.consultant.ru/
- mounckoBast cuctema Anzaexc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/



- pedeparuBnas 6aza narasix SCOPUS http://www.elsevierscience.ru/products/scopus/

OOyueHne 1O JUCHHIUTMHE/MOIYITI0O WHBAIUIOB M JIUI[ C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMHU
s3mopoBbsi  (masee OB3) ocyliecTBiseTcss MpemoAaBaTeieM ¢ Y4eTOM OCOOCHHOCTEH
NCUXO(U3UYECKOTO PAa3BUTHS, HHIUBUAYAIBHBIX BOZMOXXHOCTEH U COCTOSIHHS 370POBbSI TAKUX
o0y4Jaromnmxcsi.

JUis CTyAeHTOB ¢ HapylICHHWSMH OINOpHO-ABUraTenbHoW ¢yHkmmu u ¢ OB3 mo cmyxy
MpeyCMaTpUBAETCs CONPOBOXKJIEHUE JIEKIUH M MPAKTHYECKUX 3aHATHH MYJIbTHMEIUHHBIMHI
CpeICTBaMHM, pa3aTOuYHbIM MAaTEPHUAIIOM.

Hnst ctynentoB ¢ OB3 mo 3peHMio mpeaycMaTpHUBaeTCsi NMPUMEHEHHE TEXHUYECKUX CPEJCTB
YCHJICHHSI OCTaTOYHOTO 3pEHHs, a Takke IPelyCMOTPeHa BO3MOXKHOCTh pa3paboTKu
ayluoMaTepualos.

[lo pmanmHOW jAWCHUIUTHHE/MOAYA0 OOydeHWE WHBAIHIAOB W JIHI C OTPaHHYCHHBIMHU
BO3MOKHOCTSIMH 37I0POBbSI MOYKET OCYILECTBIATHCSA KaK B ayJUTOPHH, TaK M JUCTAHIMOHHO C
HCIONB30BaHUEM BO3MOXXHOCTEH SIIEKTPOHHON HH(POPMAIMOHHO-00pa30BaTENbHON Cpelbl U
9IEKTPOHHOU IMOYTHI.

* - Bce y4eOHO-METOIMIECKIE MATEPHAIIBI IS CAMOCTOATEIBHOMN paboThl 00YYAONMXCS PA3MEIAIOTCS
B COOTBETCTBHH C ACHCTBYIONIUM TOPSIKOM Ha CTPAHHIIC TUCIUILTHHEI Ha Y4eOHOM moprae!

8. OLIEHOYHBIE MATEPUAJIBI U BAJLUIbHO-PEUTUHT OBAS CUCTEMA
OUEHUBAHUSA YPOBHA COOPMUPOBAHHOCTU KOMIIETEHIIUH 11O

TACIUATLIIAHE

OneHouHbIe MaTepUabl U OAJTBHO-PEUTHHIOBAsE CUCTEMA™ OIICHUBAHUS YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETSHITHH (4aCTH KOMIICTCHIIHIT) TT0 HTOTaM OCBOCHUS JIACIUATLITNHBI
«Opranmueckast 1 QU3KOILTONIHAS XUMUSD) TIpeicTaBieHbl B [IpuiiokeHnn K HacTosIIei
Paboueit mporpaMme qUCIHILTAHBL.

* - OM u BPC ¢dopmupytorcst Ha OCHOBaHUHU TPEOOBaHHI COOTBETCTBYIOIIETO JIOKATHHOTO
HopmaruBHOro akta PY/IH.



