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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.
Buna yuedHoii pa6orni I:uccerl:), Couoenp(si)
R 2
KonrakTnas (ayiuTopHasi) padora (Bcero) 12 12 34
B TOM 9HCJIE: - - - - - -
JIEKLMH (€CIU MPETyCMOTPEHO) 4 4 -
B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH
(eciu mpeayCMOTPEHO) ) ) )
JabopaTopHBIE 3aHATUA (€CITH MPEIYCMOTPEHO) - - -
B TOM 4YHCJIe B (DOpPME MPAKTHUECCKON MOIOTOBKH
(ecau TIpeyCMOTPEHO) ) ) )
MIPAKTHYICCKAC 3aHATHS (€CIHU MPEIyCMOTPECHO) 8 8 34
B TOM 4Hrciie B (hopMe MPaKTHIECKOM MOITOTOBKU
(ecnu mpeayCMOTPEHO) B B B
CamocTosiTebHasA padoTa o0y4aromerocs (Bcero) 87 87 4
B TOM YHCIIE: - - - - - -
B (hopMe mpakTUIECKO# MOATOTOBKH
(ecnu IpeAyCMOTPEHO) B B B
YacoB Ha KOHTPOJIb: 9 9 18
TIpomesxyTodnas artecrarus B popme: (3auer/aud3ager/ i 3 | Bk
9K3aMEH )
OO61mast TPYI0EeMKOCTh qac 108 | 108 | 56
3ad. efl. 3 3 -

5. COAEP KAHUE JUCHUITTIMHBI/MOAYJISA

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

HAUMEHOBAHME PA3JIEJIA TUCIIUIIJINHBI

Conep:xanue pasjeia (TeMbl)

Buj yueOHoit
paboTbr*

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

(bHSquCKI/Ie CBOMCTBA U INPUMCHCHHUE aJIbACTHUAOB U KCTOHOB.




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)

VYuebOHas ayquTopus Ui
MNPOBECHHUS 3aHATHI
JICKITUOHHOTO THIIA, 3aHATHI
CEMUHAPCKOIr0 TUIA, KypCOBOTO
MPOEKTUPOBAHUA (BBITTOTHCHIS
KYpPCOBBIX paboT), FPYIIIOBBIX U
WHIUBUAYaNbHBIX KOHCYIBTAINH,
TEKYILETO KOHTPOJIA U
MIPOMEXKYTOYHOU aTTeCTalluU

KommekT cienmann3npoBaHHON
Mebenu; MapKkepHas J0CKa;
Kadeapa; aBTOMaTU3HPOBaHHOE
pabouee MecTO IpenoaBaTess:
rxommerorep AMD Ryzen,
monutop LCD 24" Philips,
WHTEPaKTHBHAsA NaHenb 86",
HUMEEeTCs BBIXOJ] B UHTEPHET

VYuebHas aynuTopust 1uis
MPOBEICHNUS 3aHATHH
JEKIIUOHHOTO TUIIA, 3aHATHN
CEMHHapPCKOT0 THIIA, KypCOBOTO
IPOEKTUPOBAHUA (BBIIIOTHEHHUS
KYpPCOBBIX paboT), TPYIIIOBBIX H
WHIMBHIYaJIbHBIX KOHCYIBTAlHHA,
TEKYIIEro KOHTPOJIA U
MPOMENKYTOUHOHN aTTecTaluu
(KommbroTepHsIii Ki1acc)

KommekT cienmann3npoBaHHON
Me0emnH; 10CKa ayInTOPHAS
MEJIOBas; aBTOMATU3HPOBAHHBIE
paboure mecta (mporueccop He
umxe Intel Core 15, oneparusHas
naMsaTh 00beMoM He Menee 16Gb;
(SSD 500 GB/HDD 1 TB);
npoektop EPSON,
MNPOECKIUOHHBIN SKPaH, UMEETCs
BBIXOJ] B HHTEPHET

Aynuropust Uil caMOCTOATEIILHON
paboThl 00yHaIOIINXCS

KommekT cienmann3npoBaHHON
mebemn; Tenesuzop LED LG 42",
ABTOMATH3UPOBaHHBIE pabo4ne
MecTa (mmporeccop He Hike AMD
Ryzen, onepatuBHas naMATh
obwemoM He Meree 81'0; SDD 500
gb, MmoroOnOK Lenovo Intel i3),
HUMEEeTCs BBIXOJ] B UHTEPHET

Onepaunonnas cuctema Windows
10 Pro Cxema TUIICH3UPOBAHUS
per-device, HOMep JUIEH3UU
87846770 ot 27.05.19 no
roc.koHTpakTy Ne31907740983 na
1O 00O “banauncCodr
Ipoekrsy; Office Professional
2007 45747882, 46074549 Axt
npuema-niepenaan NeAIIII-95 ot
17.07.09 mo roc.xoHTpakTy No
69-09 Ha mporpamMmHOE
obecneuenne OO0 "Muxkpo
Jlana", Kaspersky Endpoint
security st OuzHeca -
CraamapTHEIT
1752-150211-132016 Akt
npuema-niepenadu Ne275 ot
21.12.09 mo roc.xoHTpaKTy No
83-09 na mporpammHoe
obecnieaenrie OO0 "Bucra'.




7. YHEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUTITIMHBI

OcHogHas numepamypa:

1. BacunsnioBa M. B., bokoBa T. M. Opranndeckas u pu3KoIOnaHass XUMHUS @ Y4UeOHOe
nocoowne. - HoBocubupck: HoBocuOupcekumii rocyapcTBeHHBIN arpapHblil yausepcutet, 2013. -
155 c. - Tekct : anexrponnsiit. - URL: http://znanium.com/catalog/document?id=132556
2. boxosa T. 1., FOcymnona I'. I1., BacuneioBa U. B. Opranudeckast 1 GU3KOIIIONIHAS XUMUS
npakTukyM. - HoBocubnpcek: HoBocnOupckuii rocyiapcTBEeHHBIHN arpapHbli yHuBepcuTeT, 2013.
- 155 c. - Tekcr : anexrponnsiii. - URL: https://biblioclub.ru/index.php?page=book&id=230476

3. boxoBa T. U., FOcynoga I I1., Bacuibnosa M. B. Opranuueckas u pU3KoUIONAHAS XUMUS :
npakTukyM. - HoBocubupck: HoBocuOupckuii rocynapcTBeHHBIN arpapHbii yHuHBepcHuTeT, 2013.
- 155 c. - Texkcr : sanexrponnsiid. - URL: https://biblioclub.ru/index.php?page=book&i1d=230476

Lononnumenvuas numepamypa:

1. ®enopenko E. B., boromonosa Y. B. Opranngeckast xumus : YaebHoe mocobue. - Mockaa:
Usnarensckuii Lentp PUO4, 2007. - 348 c. - Teker : osmekTpomHBIA. - URL: http://
znanium.com/catalog/document?id=181043
2. Kasun B. H., Imucc E. M., PycakoB A. M. ®usudeckas xumus : YaeOHOe mocobue st
BYy30B. - Mocksa: FOpaiit, 2022. - 182 ¢ - Teker : snekrponnsiii. - URL: https://urait.ru/bcode/
495081
3. Kympsmesa H. C., Bonmapesa JI. I. ®usudeckas u KOUIOMIHAS XUMHS @ Y4IeOHUK H
MPAaKTUKYM JUIg By30B. - Mockgsa: FOpaiit, 2022. - 379 ¢ - Tekcer : anexrponnsrid. - URL: https://
urait.ru/bcode/488813
4. Kamunckuii B. A. Opraanueckas xumus B 2 4. Yactp 2 : y4eOHUK IS aKaJeMU9IECKOTO
OakanaBpuata. - Mocksa: IOpaiit, 2019. - 314 ¢ - Tekcr : anekrponnsiid. - URL: https://urait.ru/
bcode/437949
5. Aprok B. I, Kapues B. I'., Xums B. I1. Opranundeckas xumust : YaeOHOE ocoOHe Ui BY30B.
- Mocksa: HOpaiir, 2022. - 502 ¢ - Texkcr : snekrpornbii. - URL: https://urait.ru/bcode/494230
6. Kamuucknit B. A. Opraandeckast xumus B 2 4. Yactp 1 : yueOHUK U1 aKaJeMHUYeCKOTO
OakanmaBpuata. - Mocksa: IOpaiit, 2019. - 287 ¢ - Tekcr : anekrponnsiid. - URL: https://urait.ru/
bcode/437748
7. T'ameesa O. C. ®u3nveckas v KOJUIOUIHAS XHUMHS : yaeOHoe mocobue. - Cankr-IleTepOypr:
Jlanb, 2020. - 328 c. - Tekcr : anexrponnsiil. - URL: https://e.lanbook.com/book/126711

8. KymbikoB P. M., UttieB A. b. ®usnueckas u KOIUIOUAHAS XUMUS | yaeOHOE TIocoOue uist
By30B. - Cankr-IletepOypr: Jlans, 2021. - 236 c. - Tekct : smekrponnsrit. - URL: https://
e.lanbook.com/book/160121
9. I'paanoepr U. M., Ham H. JI. Oprannueckas xumus : . - Cankr-IlerepOypr: Jlans, 2022. -
608 c. - Tekcr : amexrponnsii. - URL: https://e.lanbook.com/book/195669

Pecypcol ungpopmayuonno-menexommyHukayuortol cemu « inmepremy».

1. ObC PYJIH u croponnue 9BC, Kk KOTOPBIM CTYyAEHTHl YHUBEPCUTETa UMEIOT TOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- Onekrporno-6udmorednas cucrema PY/IH — ObC PY/IH http://mega.rudn.ru/MegaPro/Web



- O6pazoBarenbHas iatdgopma FOpaiit https://urait.ru
- OBC «YHuBepcurerckas onbmuoreka omiraitH» http://biblioclub.ru
- OBC Znanium https://znanium.ru

2. basml JaHHBIX U ITOUCKOBBIC CUCTEMBI:

- cripaBouHas mpaBoBas cucreMa «Koncymprant [lrocy» http://www.consultant.ru/

- mouckoBas cuctema Suzaexc https://www.yandex.ru/

- mouckoBast cuctema Google https://www.google.ru/

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

OOyuenne MO JUCHUIUTMHE/MOIYIIO WHBAJIUIOB M JIMI[ C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMHU
3nopoBbs  (mamee OB3) ocymiecTBiseTcs mpenojaBaTeleM C  Y4eTOM OCOOeHHOCTeH
MCUXO(U3NYECKOTO Pa3BUTHSI, HHIUBUIYaIbHBIX BO3MOKHOCTEH M COCTOSIHHS 3/10pOBbsl TaKUX
o0yJarommxcsi.

JUis CTyIeHTOB ¢ HapyHICHWsSMH OINOpHO-IABUTaTenbHor ¢yHkumu u ¢ OB3 mo ciyxy
IIpelycCMaTpUBAETCs COIPOBOXKICHUE JIEKUUNH U IMPAKTUYECKUX 3aHSITHH MYJIbTUMEIUHHBIMH
CpelICTBaMU, pa3JaTOUuHBIM MAaTEPHATIOM.

Hnst crynentoB ¢ OB3 mo 3peHuro mpenycMaTpHUBaeTcss NMPUMEHEHHE TEXHHYECKUX CPENCTB
YCHIJICHUSI OCTAaTOYHOTO 3pEHHUs, a TakkKe IpPeayCMOTpeHa BO3MOKHOCTB pa3paboTKu
ayIioMaTepuasoB.

I[To pmaHHOW DUCHHUIUIMHE/MOMYTIO OOy4YeHHEe WHBAJIUAOB W JIUI C OTPAaHUYCHHBIMHU
BO3MOYKHOCTSIMH 37I0POBbSI MOXKET OCYILECTBIATHCSA KaK B ayJUTOPHM, TaK U JAUCTAHIMOHHO C
HCIIOJIb30BaHHEM BO3MOKHOCTEH 3JIEKTPOHHON HH()OPMAIMOHHO-00pa30BaTEILHOM CpeIbl U
SJIEKTPOHHOM IOYTEHL.

* - BCce y4eOHO-METOMUICCKIE MATEPHAIIBI ISl CAMOCTOATEILHON paOb0Thl 00YYAIOIIUXCS PA3MEIAIOTCS
B COOTBETCTBHH C ICHCTBYIOMINM IOPSAKOM Ha CTPaHHUIE AUCHUILUTHHEL Ha YaeOHOM moprae!

8. OLIEHOYHBIE MATEPUAJIBI M1 BAJLUIbHO-PEUTHUHT OBASI CUCTEMA
OLEHUBAHUSA YPOBHSA COOPMUPOBAHHOCTHU KOMITIETEHIIUH 11O
JAUCHUITTIMHE

OneHouHBIe MaTepuabl U 0AJUTBHO-PEUTUHTOBAS CUCTEMAa™ OIICHUBAHUS YPOBHS
c(OPMHPOBAHHOCTH KOMIETEHIINH (9aCTH KOMIETEHIINI) 110 HTOTaM OCBOCHHS TUCIIUTLTHHBI
«Opranndeckas ¥ GU3KOIUIOUIHAS XUMHsI» TIpecTaBieHsl B [IprioxeHnn K HacTosmeH
PaGoueii mporpamme JTUCITUTUTHHBL.

* - OM u BPC ¢popmupyroTcst Ha OCHOBaHHH TPeOOBaHUIT COOTBETCTBYIOIIETO JOKAIHHOTO
HopmaruBHoro akra PYJIH.



