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PaGouas mporpaMma JUCHMIUIAHBI «@urocodpeckue mnpobaeMbl  XUMHID)» UL
06yJaroIKUXCsl MO HANPABIEHUIO MOATOTOBKH 04.04.01 Xumumsa (Marucrepckas MporpaMmma:
Xumus), COCTaplIeHa Ha OCHOBAHHH denepaabHOTO0 TOCYAApCTBEHHOTO 06pa3zoBaTeIbHOTO
cTaHjapTa BBICHIEr0 OOpasOBaHHS — MarucTparypa [0 HaIPaBJICHUIO MOArOTOBKA 04.04.01
Xumusi, YTBEp)KIEHHOTO IPHKa3OoM MuHucTepcTBa 00pasoBaHMs W HayKH Poccwuiickoi
denepauu o1 13 HrONA 2017 r. Ne 655 (c m3m. um jom.), Ilopsmka opraHu3aldn H
OCYIIECTBIIEHMs 00Pa30BaTE/IbHON JIEATETHHOCTH O obpazoBaTeNnbHBIM IPOrpaMMaM BBICIIETO
obpasoBaHusi — TporpamMMmam fakanaBpuara, NpOrpaMMaM —CIENHANATETa, NporpamMMan
MAarucTparyphl, YTBEP)KICHHOIO IPHUKA30M MuHHCTEPCTBA HAYKH M BBICIIETO o0pa3oBaHHs
Poccniickoii ®@enepammu ot 06 ampens 2021 T. Ne 245 (c u3M. ¥ JOI.), B COOTBETCTBHH C
y4eGHBIM IITIAHOM, YTBEPXKICHHBIM Vyensmm copetrom ®TBOY BO «Jlonl'Y» mind gabopa 2024
roja.

Pa3paboT4HK:
3aBeMyrOIIHil Kadeapsl aHATUTHYECKON XHUMHHU,

J-p XMM. HayK, mpod. # e/ A.C. AnemacoBa

Pa6ouas nporpamMma oi00peHa Ha 3ace/laHuH Kadeipbl aHAJIMTHYECKON XUMHH
IIporokon oT 26.03.2024 r. Ne 13

3apemyrommit kageapon #M . A.C. Anemacosa

COTI'JIACOBAHO:
/c/
JlexaH XMMHYECKOTo QakybTeTa - M C.I'. baxTuH

28.03.2024 r.

Vye6HO-METOAMHECKas KOMHCCHS XUMHIYECKOro (akyibTeTa

Ipotokon ot 27.03.2024 r. Ne 2.
IMpencenareiib 77 P.W. JIbira

PykoBOAMTENH OCHOBHOH npoeccHoHabHOM
06pa3oBaTebHOM NPOrPaMMBl,

- XUM. HayK, ipog. _ A.C. Anemacosa
28.03.2024 r. #&-{



1. MECTO JUCLMIUIMHBI B  CTPYKTYPE OBPA3OBATEJIbHOI
I[TPOI'PAMMBDI

1.1. TpeGoBanus K mpeABAPUTEIHHON MOATOTOBKE O0YYAIOUINXCS, MPEALIIECTBYIOIINE
U COIYTCTBYIOIIME AUCHUIUIMHBI, HA KOTOPbIX OCHOBBIBACTCS U3yUEHHE JAHHOM:

TUCLUUIUIMHBL TPOrpamMMbl OakajaBpuaTa: aHaJUTHYECKas XUMHs, HEOpraHuveckas
XUMHs, OpraHudecKas Xumusi, pusnueckast Xumusi, puinocopus, NCUX0NOTUs, eJaroruka.

1.2. JlucuuruiMHel, KypcoBble paOOThl M MPAKTUKH, JJISI KOTOPBIX OCBOCHHUE TAHHOMN
JUCLUIUIMHBI HE00X0AUMO KaK MpeIeCTBYOLIEe:

O3HAaKOMMTEJIbHAS IpPaKTUKa, IEJarornyeckas MpPaKTHKa, Hay4YHO-HCCIEIOBATEIbCKAs
paborta, npeJUIIOMHAs IPAKTUKA.

2. OIIMCAHUME JUCLUITIIMHDBI

2.1.  OOmas xapakTepuCTHKa

HanmMenoBaHue mokazarens 3HaveHue MmoKa3arens
HazBanne oOpa3oBatenbHOH IpOTrpamMMbl 04.04.01 Xumus (Maructepckast mporpamma:
Xumust)
udp u Ha3BaHUE B COOTBETCTBUU C yUEOHBIM b1.5.4 ®unocodcekre npoOieMbl XUMUH
TUIAHOM
Yactp 00pa3oBaTenbHON IPOTpaMMbI BazoBas yacth
KonniecTBO 3a4€THBIX eIMHHMIL / BCET'O YaCOB 3/108

2.2. Pacmpenernenue 4yacoB 10 nepuoiaM o0yueHus

e OO011e€e KOIMYECTBO YaCOB
dopma g O CaMoOCTOS-
P £ 2 neKu- | jgabopa- | MpakTH- . dopma
o0yueHUs () 3 TEJILHON BCETO
8 OHHBIX TOPHBIX YECKUX KOHTPOJIS
paboThI+KOHTPOH
Ounas 1 1 11 - 22 75 108 JK3aMeH
OuHo- 3 5 3 - 6 99 108 3K3aMEH
3a04Hast

3. HEJIN JUCHUTTJIMHBI

PaCKpBITI/IC u 000CHOBaHUE O6H_II/IX 3aKOHOMepHOCTeﬁ Pa3sBUTHA COBpCMCHHOfI
MCTOJOJIOTMM HAYYHOT'O IIO3HAHHA B C(pepe C€CTCCTBCHHOHAYYHBIX W MCKIAUCHUILIMHAPHBIX
I/ICCJIGI[OBaHI/Iﬁ; OCBOCHHEC MAruCTpaHTaMu COBPEMCHHBIX 3HaHUN B 00JIaCTH (I)I/IJIOCOCI)I/II/I XUMHUHU
Y TOBBIIIIEHHE METOH0JIOTHYSCKOM KYJIbTYPbI XHUMHKOB-HCCIIEJOBaTEICA.

4. KOMIIETEHIIUU OBYYAIOUIETOCH, OOPMIPYEMBIE B PE3YJIbTATE
OCBOEHUIA KOMITOHEHTA OBPA3OBATEJIbHOHM ITPOI'PAMMBI, UX
NHAWUKATOPEHI U INTAHUPYEMBIE PE3YJIbTATBI ObYUEHUA

Komnerennun WuaukaTopsl PesynbTatsl 00y4yeHus

VK-2. VK-1.1. Ananusupyer VK-1.1.1. 3Haer OCHOBHBIE TIOIXOJbI
Crniocoben 3aJla1qy, BbIICIIAA €€ [IOWCKA, KPUTUYECKOI0 aHAIN3a W CHHTE3a
yIpaBIsATh 0a30BbIC COCTABILIIOINE, | yH(OPMALIHH

IIPOEKTOM Ha npu 00paboTKe VK-1.1.2. ¥YmeeT OCYyIIECTBISTh IOHCK
BCEX JTaNax ero | HHPOpMaIUH OTIHIACT uHbOpMallUK JJIsl  peIIeHUs] TOCTABJICHHOM




KHU3HECHHOTO (baxThl OT MHEHHUH, 3aJjaud  TI0 PA3JMYHBIM THUIAM 3alpocCoB,

UKJIA WHTEPIIPETAINA, OIICHOK, | ONPEIeNaTh, HHTECPIPETUPOBATE H PAHKH-
dbopMupyeT COOCTBEHHBIC | poBaTh  HMH(POpMAIMIO, TpeOyemyr  Jis
MHEHUS U CYKJCHUS, pEIIeHHUs TOCTABIICHHOM 3a/1a4H.

apryMEHTUPYET CBOU
BBIBO/IbI U TOUKY 3pEHUS,
B TOM 4YHCIIE C
MIPUMEHEHUEM
dunocodckoro
MOHATUIHOTO armapara,
paccMaTpuBaeT U
MpeiaracT BO3MOKHBIC
BApPUAHTHI pELICHUS
IMOCTaBJICHHOM 3aJauH,
OILICHUBAs UX
JIOCTOMHCTBA U
HEJOCTATKU

S. I[TPOTPAMMA JJUCITUTIJIMHBI

HasBanue temnl

KpaTkoe conepxanue TeMbl (BOIPOCHI TEMBI)

Pazgen 1. Xumusi kak 0OOBEKT
bunocodckoro ananmsa.

Bruicuenue cnemmdukn ¢punocodpun xummn. dunocodus
XUMHUU — peduieKcus HajJ XUMHEH U ee NpPeAMETOM.
BemectBo kak mpeamer xumun. OHIOCOPCKHE BOMPOCHI
XUMUU. OHTOJIOTMYECKUN aCHEKT JOCTUKEHUN XUMUHU.
['Hoceonornyeckue W METOJOJOTMYECKUE  BOIPOCHI.
OOpa3oBaHue XMMHYECKHX JJIEMEHTOB. XUMHUYECKas

dbopma  gBwKeHus ~— matepu.  [lpeamer  Xumum.
IIpocTpaHCTBO U BpEMsl B XUMUHU.
Paznen 2. HexoTtopeie 3akonbl u [KaTeropun — JUaNEKTUKA B XUMUU.  Jlnanextuka

TEOPHH XMMUH, ux
¢bunocopckuit CMbICI.

eIMHUYHOTO, 0cOOeHHOT0 U 0011ero. CyIHOCTh U SBICHUE.
HeobxomumocTs U ciydaitHOCTh B xumuu. O peaqbHON U
A0CTPaKTHON BO3MOXKHOCTH B XUMHH. CBSI3b CTPYKTYPHI U
CBOIICTB XMMHYECKUX BEICCTB.

3aKOHBI CTEXHMOMETPUHU. TeopHsi XMMUYECKOTO CTPOECHUSI.
[lepnonnyecKkuil 3aKOH IIEMEHTOB.

Pasnen 3. IlpotuBopeuns B
XUMHUYECKON (opMe ABMKEHUS
MaTEpHUH.

Mertoponornyeckoe 3HaueHHE 3aKOHA €MHCTBA U OOPHOBI
MIPOTUBOMOJIOKHOCTEH. Xapakrep U (QOpMBbI MPOSBICHUS
BHYTPEHHUX IPOTHUBOPEYUN B XUMHUYECKUX BEILECTBAX.
OcCHOBHBIE, TJIaBHBIE M BTOPOCTEIEHHBIE MPOTHUBOPEUUS.
Bremnue npotuBopeddss M HUX CBS3b C BHYTPCHHUMU.
Binsaue ycnoBuii Ha  pa3sBUTHE W pa3pelieHue
BHYTPEHHUX [IPOTUBOPEUMH B XUMUYECKHX DPEAKLHUAX.
[IpoTuBOopeunss M Xumu4eckas CBsA3b. B3aumopeiicTBue
[IPOTUBOIIOJIOKHOCTEH  —  OCHOBAa  BO3HUKHOBECHUSA
XUMHYECKUX  cBa3ed. OrnpeneneHue  xapakrepa U
IIPOYHOCTU XMMHUYECKOM CBA3U. [[ManexkTuka MeKaTOMHOU
Y MEXMOJIEKYJIIPHOM CBSI3H.

Pasnen 4. O HampaBiieHHOCTH
IPOLIECCOB MIpEeBpALCHUS

.KauecTtBo 1 cBOICTBO, KonmuecTBO, Mepa. OcoOeHHOCTH

MPOSABJICHUA 3aKOHA IEpexoJa KOJNYCCTBA B KauC€CTBO B
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BC€IICCTB

xuMuH. CKadkd B XUMHUHM. MHOIOKaueCTBEHHOCTH
XMMHYECKHUX BEIECTB.

OcobOeHHOCTH JIEHCTBHSI 3aKOHA OTPHIIAHUS OTPUIIAHUS B
pPa3BUTUU  aTOMHO-MOJIEKYJSIDHOTO  Y4Y€HHSI U B
XUMUYECKHUX TpeBpanieHusx. [lepuoanueckuii 3aKk0H Kak
OTpaXEHUE JHUAJCKTUKU PA3BUTUS  BEIHIECTB IyTEM
OoTpullaHusl oTpuianus. [lepuoauyeckas MoBTOPSIEMOCTh B
TOMOJIOTUYECKHX PsJIaX.

Pa3znen 5. [Iponece
muddepeHIManuy 1 UHTETPAIUH
COBPEMEHHOM XUMHH.

BsanmocBs3p xumuu ¢ ¢puzukoid. HploTOHOBCKast ujiest CHIIbI
TATOTEHUs. [IpOHMKHOBEHHE B XUMHUIO (DU3HUECKUX
3akoHOB. KBaHTOBass MexaHuka U ee (DyHKUMH HAy4IHOUH
TEOpUM IO OTHOUIEHHWIO K Xumuu. [IpumeHnenue
(bu3HYECKUX U3MEPUTEIBHBIX TPUOOPOB.

B3anMOCBA3b XUMHHM C OHOJIOTHEH. YueHbIe-BUTAIUCTHI,
ByJbrapuble Marepuanuctel. Heourasmsm konma XIX
Beka. IlosBieHue OMOXHMMHM, IMO3HAHHE OHMOJOTMYECKHX
SIBJICHUI Ha MOJIEKYJISIPHOM YPOBHE.

B3auMocBsa3p xumun ¢ reojiorueil. CUHTE3 MHHEPAJIOB C
YHUKaJIbHBIMU (U3UKO-XUMHUYECKUMHU CBOMCTBaMHU:
anMasbl, pyOWHBI, TPaHATHI, KBapIl. bruoreoxumus — HayKa,
M3yYarolas XUMHYECKHUE MTPOLIECCHl 3€MHOM MMOBEPXHOCTH B
BaBUCHUMOCTH OT Pa3BUTHUSI OPTAHUYECKOTO MUPA.
B3aumocBs3p xuMuu ¢ dKojorueil. Xumus u riiodaabHbIe
MpOOJIeMBI COXPAHCHHS W PETYJIHPOBAHUS OCHOBHBIX
OalaHCHBIX TMPUPOAHBIX MPOLECCOB. 3alayu, CTOAIIUE
nepesl XUMUEH: YTHIM3AUs OTXOJ0B MPOMBIIIJIEHHOCTH,
JI€3aKTUBALIMS MIPOMBILIUIEHHBIX BBIOPOCOB,
peryJmpoBaHue re0JIOTUYECKUX MPOLECCOB Ha
MMOBEPXHOCTU 3EMIIH.

Paznen 6. JluckperHocTts H
HENPEPbIBHOCTh ~ XUMHUYECKOTO
COCTaBa BEIIECTB.

YTBepxkaeHUE HIeU O MPEPHIBHOM COCTABE XUMHUYECKUX
COCIMHEHM. XuMudeckue COCIMHCHHUS
HecTexuoMeTpuueckoro cocraBa. CoBpeMEHHbIE JTaHHbBIC
(UMK W XUMHU O JHUCKPETHOCTH M HEMPEPHIBHOCTH
XUMUYECKON OpraHu3aly BEIIeCTB. TeopeTuyeckoe u
¢unocopckoe 3HaAYEHWE HAEU O JUCKPETHOCTH U
HETIPEPHIBHOCTH XUMUYECKON OpraHU3aINK BEIIECTBA.
KoHuenryaiabHble XUMHUECKHE CUCTEMBI:

— YYEHHE O COCTaBE BEUIECTB (MM «HAyKa O XUMHUYECKUX
aJeMeHTax U ux coeauHeHusx» .M. MenneneeB) u
CBSI3aHHBIE C Hell 0000IIeHUs, KOHIEHINU COEeTUHEHUN
MOCTOSIHHOTO UM TEPEMEHHOr0  COCTaBa,  TEOpus
BaJICHTHOCTH);

— y4eHHUE O CTPYKTYpE WU CTPYKTYpHAs XUMHUS (YICHUE O
CTPOCHHUM OPTaHWYECKUX M HEOPTaHWYECKUX COCTMHEHHH,
KOOPJAMHAIIMOHHAS TEOPUSl, KPUCTATIIOXUMHUS U T. [1.);

— YYCHHE O pEaKIUIX WIA YYEeHHE O XUMHUYECKOM
nporecce (KMHETHKA M TEOPUS KaTannsa),

— YUYEHHE O XHMHYECKOW DBOJIONMH WIH XUMUS
caMOOpraHu3aluy (KOHLENIU JUCCUIIATUBHBIX cucTteM .
[Ipuroxuna, Teopus peakuu benoycoBa -
JKaboTHHCKOT0, SBOTFOIMOHHBIN KaTaIu3).

Paznen 7. Ilpomecc m MeTonbl

HepBOHaqanLHoe HaKOIINICHUE XHMHUYCCKUX (baKTOB.
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NO3HAHUS XUMHUYECKHX BEIECTB
U UX NPEBPALICHUN.

Bo3HukHOBEHHE XUMHHM Kak HAayKH. Ponp rumore3sl B
XUMHU. I/IHI[yKI_[I/ISI U AOCAYKIUA, aHaJlu3 U CHHTC3 KakK

METOJbI IIO3HAaHMA.

Metonanl

SKCIEPUMEHTOB,
MHTEPIPETAIMH [T0JIy4aeMbIX JaHHbIX.

Hayunas
MopenupoBanue. HaydHbIN 9KCIIEPUMEHT B XUMUMU.
B XUMHUHU: DPAacyeTHBIE,
METO/BI,

METO/IBI
Kacaroluecs

aOCTpaKIus.

IIPOBCACHUA

aHajin3a H

6. CTPYKTVYPA U COAEPXXAHUE JUCIHUITIIMHBI

6.1. ®opma obyuenus — ounas, Kypc — 1, cemectp — 1
HanmenoBanms pasaciioB U TEM Komiectso acos
Jlex. Jlabop. | Ipakr. | CPC+K | Bcero
Paznen 1. Xumus kak o0bekT prtocodckoro 2 — 4 12 18
aHam3a.
Paznen 2. HekoTophle 3aKOHBI U TEOPUHU 2 — 4 10 16
XUMHHU, UX QHITOCOPCKUI CMBICI.
Paznen 3. [IpoTuBOpeunst B XUMHYECKOM 2 — 4 12 18
(dbopme BIKEHHS] MAaTEPUH.
Paznen 4. O HanpaBIEHHOCTH MPOLIECCOB 2 - 2 10 14
IPEBpAICHHS BENIECTB.
Paznen 5. Ilponecc nuddepennuannu u 1 — 3 10 14
WHTETPAINN COBPEMCHHON XHMHHU.
Paznen 6. JIuCKpeTHOCTh U HENTPEPHIBHOCTH 1 — 3 10 14
XMMHYECKOT'O COCTaBa BEIIECTB.
Paznen 7. Iporecc u MeTOIbI TO3HAHUS 1 — 2 11 14
XUMHUYECKHUX BEIICCTB U UX MTPEBPANICHHI.
NTOI'O ITO KOMITIOHEHTY OIIOIT 11 - 22 75 108
6.2. ®dopma 00ydeHUs] — OYHO-3a049HAas, KypC — 3, CEMECTp — 5
HanmenoBanmus pa3aciioB U TCM Komiectso acos
Jlekur. Jlabop. | Ipakr. | CPC+K | Bcero
Paznen 1. Xumus kak 06bekT punocodckoro - - - 14 14
aHaJIM3a.
Paznen 2. HekoTopsle 3aKOHBI 1 TEOPHH 2 — 2 14 20
XUMUH, UX QHI0CO(CKHUI CMBICIL.
Pa3nen 3. [IpoTuBopeuns B XUMHUYECKOU 1 — — 14 15
(dbopme BIKEHHS] MAaTEPUH.
Pa3nen 4. O HanpaBI€HHOCTH NIPOLIECCOB — — 2 14 16
NPEBpAICHHS BEIIECTB.
Paznen 5. Iponece nuddepernumanu u — — — 14 14
WHTETPAIUH COBPEMEHHON XHMHHU.
Pa3znen 6. JIluckpeTHOCTh U HEMPEPBIBHOCTD — — — 14 14
XMMHYECKOTO COCTaBa BEIIECTB.
Paznen 7. Ilpouecc u MeToAbl MO3HAHUS — — 2 15 17
XUMHUYECKHUX BEIICCTB U UX MPEBPANCHUI.
NTOI'O ITO KOMITOHEHTY OIIOIT 3 — 6 99 108

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTposibHbIE BOIPOCHI




Pazgen 1
1. Chopmynupyiite punocodckre BOIPOCk XUMUH.
2. TlpenanxuMuueckuii mepuos. YueHnue o0 sjaemMeHTax ApUcToTes.
3. B yem 3aciyra anxuMHU4eCKOro Mepuosia B CTAHOBJICHWM XUMHHU Kak Hayku? HazoBure
nMeHa (pr10copoB-aIXUMHUKOB.

Paznen 2
4. TlposiBneHHe 3aKOHA €IUHCTBa M OOpPHOBI MPOTHBOIIOJIOKHOCTEH Ha mpumepe 2 u 3
nepuoaoB nepuoauyeckoit cuctemsl .M. Menneneena.

Paznen 3

5. Chopmynupyiite OCHOBHOE, TJIABHOE U BTOPOCTEIICHHOE MTPOTUBOPEUUS MPHU JIBHKEHUU
XUMHUYECKON (DOPMBI B CBOCH MaruCcTePCKOM AUCCEPTALIHH.

6. Chopmynupyiite mornmanue ['ereneM MOHATHS «IEPEXOTHOEC COCTOSHUEY.

Paznen 4
7. B ueMm coctout npobdieMa Hpu3uKaIn3aiud XUMHH?
8. OOGocHyiiTe HE CBOIUMOCTh XUMHH K (DHU3HKE.

Paszpnen 5

9. B ueM ocoGeHHOCTD (HHITOCOPCKUX TTPOOIEM COBPEMEHHOM XUMUH?

10. KakoBa B3aMMOCBSI3b XHMHHU CO CMEKHBIMU HayKaMH, KaKOBa €€ Crielu(rKa 1 MECTO B
CUCTEME €CTECTBEHHBIX HAyK?

11. TlosicauTe pobIeMy eTUHCTBA XMMUH KaK HAyKH.

Pazpnen 6

12. VueHwue o cocraBe BEIIECTBA KaK MEpBasi KOHIENITyaJlIbHasi CHCTEMa XUMHHU.
13. CrpykTypHas XUMHSI.

14, Xumunueckas KHHETHKA.

15. DBosronuoHHas XUMUS.

Pazgen 7

16. KonmentyanbHble CHCTEMBI B XHMHUU KaKk CMEHa Hay4HO-HCCIIEIOBATEIbCKUX
porpamm.

17. B yem cocTOUT OCOOEHHOCTH POOIEMBI BpEMEHHU B XUMHUU?

18 HOSICHI/ITG CMBICJI 1 BHAYCHHUC HpI/I6J'II/DKCHHI>IX METOA0B B XUMHHU.

7.2.  Tewmsl noknanos (pedeparon)

1. Crpykrypa XUMHYECKOIO 3HaHHSA. XHUMHUYECKOE 3HAaHUE KaK COBOKYIHOCTb
IKCIIEPUMEHTAIBHBIX (JAKTOB, 3aBUCUMOCTEH, MPaBWJI, TOHATUH, TEOPUI U 3aKOHOB.

2. IIpoucxoxaenue TepMuHa "XUMHUA". MHOrO3Ha4YHOCTH ATOrO NMOHATHS. OIpenencHue
XUMHH KaK HaAyKH.

3. Xumus XVII-XVIII BB. PaGotsl JlomoHOCOBa, €ro posib B Pa3BUTHUU POCCHICKOM
HayKH.

4. Xumusa XIX BB. OcHOBHBIE AOCTHXKEHHsI Heopranuyeckod xumuu XIX B. (oOmias
XapaKTepUCTHKA).

5. Opranndeckas xumus B niepBoii nonosune XIX B. OnposeprkeHue Butanu3ma. PaboTst
JIubuxa, Benepa, Konnbe, beptno, Kexyne, Kynepa, bytneposa.

6. Xumusi Bo Bropoii nonosuHe XIX B. Bo3uukHoBenue crepeoxumuu (Bant-I'odd, Jle
benp).
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7. Tlepumonmuueckwii 3aKoH W TaOimia snemMeHToB MenneneeBa. llpenmecTBeHHUKH
Menpeneesa. [locienyromiee pa3BuTHe NEPHOINICSCKON TaAOTHIIBL.

8. Xumusa B XX B. BosnukHoBenue pammoxumuu (Kroopu-Cximomosckas). Co3nanue
rutanetapHoit mogenu aroma (Pesepdopna, bop). Teopus xumuueckoit ces3u (JIstonc, Koccenp,
[Tonmuar, Mayuiken).

9. Xumus u meaunuHa. Pa3sutue cmexHoin obnact B XX Beke.

10. Bo3HMKHOBEHHE U pa3BUTHE PU3NUECKON U KOJUIOUTHOW XUMHH.

11. Xumust MOBEpXHOCTHBIX IBJICHUN. BO3HUKHOBEHHNE U pa3BUTHE.

12. Hcropuueckuii 0030p pa3Butus xumuu B Poccuu B XX Beke (Ha mpumepe paboT
BBI/IAIOILUXCS] XUMUKOB).

13. Ansdpen HoGenn, HobGeneBckue npemMun u jaypearthl 0 XUMUHU.

14. KoHnenrtyajibHbIE U METOJIOJIOTHYECKHE TPOOJIEMbl XUMUYECKOW HAyKU. XapakTep
XUMUYECKHUX 3aKOHOB. XMMHUYECKHE 3aKOHBI - OJJHU U3 OCHOBHBIX 3aKOHOB IIPUPOJIbI, CBA3aHHBIE
C COXpaHEHUEM MaTEepUU, MACChl U SHEPTUH, C 3aKOHAMHU JIBUKEHUS U Pa3BUTHUS.

15. Xumuyeckre 3aKOHbBI M TEOPUHM KaK OTPAXKEHUE COCTaBa, CTPOCHUSI U XUMHUYECKUX
CBOWCTB OOBEKTOB XUMHH, YCIOBHW OCYIIECTBICHHS M TPHPOJIBI XUMHUYECKOTO aKTa H
XUMUYECKOHN 3BOTIOUUU. PAaKTOPBI NPOCTPAHCTBA U BPEMEHU B XUMUYECKUX 3aKOHAX, TEOPUIX U
METOJIaX UCCIIEI0BAaHUS U aHATIU3A.

16. [MonsTuiinpiii annapat, GOpMyIbl U Ipyrue 3HaKOBBIE CPECTBA B XUMHUU. X poiib B
(GOopMUPOBAHUN XUMUYECKOTO 3HaHUSA. OCHOBHBIE MOHATUS XUMUM U UX Pa3BUTHE (XUMHUYECKUN
3JIEMEHT, aTOM, UOH, MOJIEKYJIa, XHMUYECKOE COEIMHEHHE, BEILIECTBO, BaJICHTHOCTh, XUMHUYECKOE
CPOACTBO, XMMHYECKAsl CBS3b, META/Ll U METAJUIOMJ, KHCIOTa U OCHOBaHUE, MOHOMEp U
MOJIMMEP, PEareHT U KaTallu3aTop, XMMUYecKas U KaTaJuTHuecKas cucreMa U T.1.). DopMyrbl
KaK 3HAKOBbIE MOJIENIN B CTPYKTYpHOU XUMHHU. Vcriosib30BaHE CUMBOJIOB.

17. Tumonorust oOBEKTOB XMMHUHU. MeCTO XMMHUYECKUX OOBEKTOB B Hepapxuu (opm
CyIIECTBOBAHUS MaTepUH. ATOMHO-MOJIEKYJISPHBIM ypPOBEHb CTPYKTYpHOM OpraHM3aluu
MaTepUud B XUMHYECKHX OOBEKTaX, MUCKPETHOCTh XMMHUYECKUX OOBEKTOB. MECTO XUMHU3Ma B
uepapxuu GopM IBUKEHHSI MATEPHH.

18. Xumusm B Ouoioruyeckoil Qopme ABMKEHHS Kak (pakTop, 0O0YCIIOBIMBAOLIMNA
ABlieHue XKU3HU. [IposBIEHHME XUMHYECKOrO IBUKEHHS B PA3IUYHBIX OOBEKTaX MNPUPOABI
(OmoXuMHUS, TEOXUMHUSL, OMOXUMHUS, SKOJIOTUYECKast XUMHUS, KOCMOXUMHUS U Jp.).

19. Xumust cpenu Apyrux HaykK €CTECTBEHHOrO LHUKJIA. XUMMS Cpeiu APYTUX Hayk,
U3YYaloIIMX BEIIEeCTBO. XUMHs B CUCTeMe KiacCH(UKaluU HaydHOro 3HaHMsA. CBs3b XMMHUU C
bu3uKoN (C MOJEKYISIPHO-KUHETHYECKON TEOpHe U TEPMOJAMHAMUKON, C IIEKTPOIUHAMUKOM,
KBAHTOBOM MEXaHUKOH U (PM3UKOI TBEPJIOTO Tela).

20. Metonpl uccleqoBaHMs XMMMUYECKUX sIBIeHHI. Poib sKcrnepuMmMeHTa B XUMUHU.
HenocTynmHOCTh XUMHYECKUX MUKPOOOBEKTOB (aTOMOB, MOJIEKYJ M 3JIEMEHTAPHBIX XUMHUYECKUX
CUCTEM) HEMOCPEJCTBEHHOMY 4YYyBCTBEHHOMY BOCHPUSTHIO U HUX IIO3HaHUE 4epe3
MaKpOCKOIIUYECKUE MPOSIBICHHUS.

21. [IpsiMble 1 KOCBEHHBIE METO/bl XUMUYECKOIO aHalu3a. AHAJIU3 C MCHOJIb30BAaHUEM
XUMHYECKHUX IPEBPAIICHUN aHAJIM3UPYEMOIO BEIECTBA M CIELUAIBHBIX PEAKTUBOB - MPSMOU
MEeTOJ. AHanu3 MyTeM U3MEepeHHs] KaKuX-1u00 (U3MUECKUX MapaMeTpoB C IMOMOUIBIO
(U3NUECKUX METOJIOB - KOCBEHHBIN (PU3UKO-XUMUYECKHI METO/.

22. Cneuuduka npUMEHEHUS (PUIUKO-XMMUYECKUX METOJAOB B  XHUMHUYECKHUX
UCCIIEIOBAHMSX, ONpefenseMas Lenbl0 W 3ajadamMu  nocienHux. OIlleHKa NpenesoB
BO3MOXKHOCTEH (hM3MUECKUX METOJIOB. ApTeakThl B XUMHUYECKOM 5SKcrepuMeHTe. JIoxHbIe
CUTHAJIbI, MCIIOJIb30BaHUE HE3aBUCUMBIX METOJIOB KaK CIOCO0 J0Ka3aTeNbCTBa a/leKBaTHOCTH
OLICHKH.

23. Oco0eHHOCTH COBPEMEHHON XMMHUU. 3HAaU€HHEe COBPEMEHHON XUMUU JIJIs1 TOHUMaHHUS
MIPOUCXOXKICHUS KU3HU U €€ 3BOJTIOLUU. Polib COBpeMEHHOM XUMUU B UCTOJIKOBAaHUH MPOLIECCOB
KU3ZHEJEATENIbHOCTH. XUMHUSI B CUCTEME HayK O KU3HU. [[pOHUKHOBEHHE XUMUYECKUX 3HAHUI B
CME)KHBIE HAYKH.



9

24. lnpdepeHumanyss XUMUYECKOT0 3HAHMsI, HOBbIE AMCLUIUIMHBI U HOBbIE Hay4yHbIE
JKYpHJIbl KaK OTpakeHHe 3Toro mnpouecca. CTpyKTypa COBPEMEHHOIO XMMHUYECKOI'O 3HAHMSL.
QOyHIaMEHTAIBHBIE W INPUKIAAHBIE HCCICNOBAaHUS B XUMHUHU. YCIOBHOCTb IIPHOPHUTETA,
riobanu3anus QyHIaMeHTaTbHONH HAYKH.

25. XuMus 1 COBpEMEHHAs KyJIbTypa.

26. Benukue XMMUKU U BO3pacT OTKPbITH. ['pagaiius XMMUKOB 110 BKJIay B HayKy.

27. XAMHA KaK OJHO U3 BAXHEUIINX CPEICTB YIPABJICHUS INPUPOJHBIMU IPOLECCAMHU:
CHUHTE3 BEILIECTB C 3apaHee 3aJaHHbIMU CBOMCTBAaMH; OBJIAJIEHUE BO300HOBISIEMBIMU
VCTOYHUKAMU DHEPIUH; CO3JaHUE HOBOM TEXHOJIOTUHU IIPOU3BOICTBA U T.J.

28. "Bek mnosuMepoB" Kak HOBBIM IOBOPOT B MCTOPUM MAaTEPUATIBHOM KYJIbTYpbI
yejoBeuecTBa. Mecto u posib xumuu B pa3Butur HTP. ['ymanuctuueckas pojb XUMUUA U
XUMUYECKOU ITPAKTUKHU.

29. BospacraHue BIIMSHUS XUMHYECKOW MPAKTHKKM Ha Cpely OOMTaHUS 4YelloBeKa.
Bo3znelictBue XxuMMM Ha KyJnbTypy OBITOBBIX YCIOBMM >XKHM3HM Jitojed. IlpoTuBopeunBsiii
XapakTep IMOCIEeICTBUI NPUMEHEHUS B NPOMU3BOJACTBE U B OBITY XMMHUECKUX 3aMEHUTENCH
€CTECTBEHHbBIX MAaTEPUAJIOB PUPOIBL.

30. Xumus u riaobaibHble MPOOJIEMbl COBPEMEHHOCTU. XUMUYECKHUE CPEICTBA PEIICHUS
HKOJIOTUYECKOM TTpoOiembl. "3eneHas " Xumusi.

31. Dxojoruzanus XMMHYECKOro OoOpa30BaHUS Ha BCEX €ro YPOBHSX, HPABCTBEHHBIH
acnekT skojoruzauuu. COBpPEMEHHBI XMMHUK OJHOBPEMEHHO Kak skojior. HeobxoaumocThb
OLICHKH OTAAJIEHHBIX MOCIEICTBUN AEATEIbHOCTA XUMHUKA.

7.3. 3ajnaHus NTUCbMEHHOU KOHTPOJIBHOMN pabOThI

1. Tlonsatue «matepusi». YHHUBEpcajbHble CBOWcTBa Marepuu. Jlaiite TonKOBaHUE
TEPMUHAM «I€TEPMUHU3M», «CTOXACTUYHOCTbY. «KOTHUTUBHBIA J€TEPMUHUZM.

2. YHuBepcalbHblE 3aKOHBI CYILIECTBOBAHUS U Pa3BUTHS MaTepuu. XapakTep Ipoluecca
pa3BuTHsl. J{BUXKEHHE — KaK clI0co0 CyIIecCTBOBaHUS MaTEpUH.

3. OcHoBHBIE (POPMBI IBUKEHUSI MAaTEPHUH, UX B3aUMOOOYCIOBJIEHHOCTh U TE€HETUYECKas
cBs13b. Kakue Gpopmbl 1BUKEHUS U3y4yaeT Hayka (pu3nka’?

4. PacnpoCTpaHEHHOCTh XMMHYECKUX 37eMeHTOB Bo Bcenennoit. Teopust A. 'amoBa o
NOSBICHUM XUMUYECKUX JI€MEHTOB. SepHBIi CUHTE3 OOJIBLIOTO B3pHIBA.

5. MarepuaibHble HOCUTEIM XUMHUYECKON (popmbl IBUKeHUS. ['paHuna nenuMocTH B
XUMHUH.

6. OcobeHHOCTH XUMHUECKOW (HOPMBI ABMKEHHSI MATEPUH.

7. JlnanekTuka NOHATHS HayKU «XHUMHUS».

8. IlpoctpancTBo 1 Bpemst B XxuMuH. [IpuBeuTe mpuMep CBS3H NMPOCTPAHCTBA U BPEMEHU
B XMMHUYECKON KUHETHKE.

9. ®dunocodcekoe 3HaUCHUE 3aKOHOB CTEXHOMETPHUH.

10. Teopus xumuueckoro crpoenust A.M. byrnepoBa u ee punocodckoe 3HaueHue.

11. [laiiTe XapaKTepUCTUKY TOHSATHUSM <«AJEMEHT» U «IIpocToe Tenoy. [lepuomnueckuii
3akoH /[.J. MenzeneeBa u 3ak0oH nepexoja KOJIM4eCcTBa B KAUeCTBO.

12. [lpuBeauTe COBpeMEHHYIO (POPMYIUPOBKY MEPHOIUIECCKOTO 3aKoHa. [leproamaeckuii
3aKOH M 3aKOH €IMHCTBA U OOpbOBI MPOTHBOMOI0KHOCTEH.

13. Tepuommyeckmii 3akoH J[.MI. MeHneneeBa W 3aKOH OTPHUIIAHWS OTPHIIAHUS Ha
IIPUMEpPE JIEMEHTOB MIEPBOTO U BTOPOTO MEPUOJIOB.

14. Metononornyeckoe 3HAYCHHE 3aKOHA €IMHCTBA U OOpPHOBI MPOTHUBOIIOIOKHOCTEH.
Yro Takoe MpoTUBONOI0KHOCTH? CII0KHBIN XapakTep B3aUMOAECUCTBUS TPOTUBOIOI0KHOCTEH.

15. TlpoTuBOMNONOXHBIE TEHACHLUH, COCTABISIOLUINE BHYTPEHHEE MPOTUBOpEUHE
KapOOKCHJIBHOW ¥ aMUHO-TPYIIIL.

16. Knaccudukamus npotuBopeunii. OCHOBHOE MPOTHBOPEUHE XHUMHUYECKOH (POPMBI
nBrkeHus: matepun. [Ipuseante GopMbl KOHKPETHOTO MPOSBICHHUS OCHOBHOI'O ITPOTUBOPEYUSI.
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17. I'maBHOE€ BHYTpEHHEE MPOTHBOPEUYHME B MOJEKYJIaX aMHUHOKHCIOT U CIOCO0 €ro
pa3peleHusl.

18. BropocTteneHHble TPOTUBOPEYHS B MOJEKyJaX aMHUHOKHCIOT U CIOCOOBI HX
pa3peleHusl.

19. [IpoTuBOpeyuss U XUMUYECKasi CBSI3b.

20. JInaeKThKa MEeKaTOMHOM CBSI3H.

21. JInanekTiKa MeKMOJICKYJIIPHOM CBSI3U. BUIbI MOJIEKYIISIPHBIX B3aMMOICHCTBHH.

22. JlaiiTe XapaKTEPUCTUKY TIOHATUSIM «Ka4ECTBOY», «CBOWCTBOY», «KOJTHYECTBOY», «MEPay.
Jlunus Mep Ha mpuMepe TOMOJIOTUYECKOTO psiJia MPeAesIbHBIX YTIeBOJ0POIOB.

7.4. OO0pazen coaepkaHusi dK3aMEHAIIMOHHOTO Owiera (NP HAIWYUK DK3aMEHa 110
JTUCLHUTLIINHE)

buier Nel

1. Knaccuduxanust mpoTHBOPEUN XUMUYECKON (OPMBI IBUKECHUS MAaTEPHH.

2. ®unocodckuii cMbIch nepuoandeckoro 3akona [[.1. Menaeneena.

3. [Iporecc mo3HaHMUsSI XUMUYECKHUX BEIIECTB U UX MpeBpanieHuii. ['umoresa.

B cnywae BeneHus yueOHOro Ipoiiecca ¢ UCHOJIb30BAHUEM 3JIEKTPOHHOTO OOY4YEeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, Colep:kaHue OuieTa MOXKET OTIMYaThCs OT
MIPUBEJICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYHAIOT OBYYAIOIIMECA

OOmiast orleHKa 3HAaHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammpHON
HIKajle MCXOJs M3 MakCUMyMa, NpHBEIEeHHOro B Tabiuue Huwke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOpWHU OIICHWBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK IOCEIAeMOCTh 3aHSATHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBIMOJIHEHUE JOMAIIHUX 3a/laHHi, aKTUBHOCTh BO BpeMs
MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUM (ydyacTHe B OOCYKIEHHHM TEKYILIero u
NpoiiIeHHOr0 MaTepuaia, peleHne 3a1ay 1 T.11.).

8.1. Cewmectp 1, ounas ¢popma oOyueHHs

MakcumanbHoe
Howmepa paznenos Bugsr pabot COIIICCTEO BAILIOB
OpraHu3anoHHO-y4eOHas paboTa B ayIMTOPUH 30
CamocrosTenbHas pabora 10
1-7
KoutposnbHast pabora 10
UTOro 50
OK3aMeH 50
OO01muit UTOT 3a cCEMecTp 100

8.2. Cewmectp 5, ouHO-3a09Hasi popma oOydeHHS

Howmepa pazzaenos Bunsr padot Maxkcumanbnoe
KOJIMYECTBO OAIIIOB
OpranuzanuoHHo-yueOHas paboTa B ayIUTOPHU 30
17 CamocTositenbHas paborta 20
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HUTOTO 50
Ox3aMeH 50
OO01Kii UTOT 38 CEMECTP 100

CooTBeTCcTBHE 0AJITIOB OLICHKE

KoecTBo GaLIon 13 O1reHKa 110 MATHOAIILHON KA
100 ECTS Dk3ameH, Tu(epeHInPOBAHHBIN 3ager
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOLIIO 3a4YTEHO
75-79 C 3a4YTE€HO
70-74 D YIOBJICTBOPUTEIHHO 34UTCHO
60-69 E 3a4YTEHO
35-59 FX HE 3a4TEHO
0-34 F HEYIOBJIETBOPUTEIHHO F——

9. OBECIIEYHEHUE OBPA30OBATEJIBHOI'O [TPOLECCA U JINL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 UTHBAJIMJIOB

B xoze peanu3zanuy AMCHUIUIMHBI UCTIONB3YIOTCS CIEIYIOUIHE JOOTHUTEIbHBIE METOIbI
00y4YeHHs, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalli 00yJaromuxcs B
3aBUCHMOCTH OT UX MHMBUIYAJIbHBIX OCOOCHHOCTEH:

1) JUTSL CJICTIBIX M CITA0OBUIAIINX

— aekuuu  OoGOpMIIIOTCS B BHJE OJEKTPOHHOTO JIOKYMEHTa, JOCTYIHOTO C
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3UPOBAHHBIM IPOTPAMMHBIM 00eCTIeUeHHEM;

— JUIs  BBIIOJHEHUS  3aJaHMs  Tpd  HEOOXOAMMOCTH  MPEJOCTaBIIAETCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE€ UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYHBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNsT OPOPMIISIFOTCS YBETUYEHHBIM IIPH(PTOM.

2) JUIS TITYXUX ¥ cTaOOCTBIIIAIUX

— JIEKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— MUCbMEHHBIE 3aJ[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MMCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE, BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIAL] C HapYIIEHUSIMHA OTIOPHO-/IBUTATEBHOTO amnmapara:

— ek Oo(QOpMIISIIOTCS B BHUJAE DJEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— MUCHMEHHBIE 33J[aHUs BBIITOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOW (JOPME HMITH BBIITOJHSIOTCS B TUCHBMEHHON
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOMUMOCTH TpPEIyCMATPUBACTCS YBEIMYCHHE BPEMEHH ISl TTOATOTOBKH
OTBETA.

[Iporienypa  mpoBeACHWST  NMPOMEXKYTOYHOH  aTTecTalliki  JUIT  OOYYaroOIIMXCs
YCTAQHABIMBACTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TNCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTanus MOXET IPOBOTUTHCS B HECKOJIBKO ATAITOB.

[IpoBenenue mpoueAypbl OLEHMBAHUS PE3YJIbTATOB OOYYEHHMsI JIOMYCKAeTcsl C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHH.
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ObecneunBaeTcst JOCTYN K HHOOPMAIMOHHBIM U OMOIHOTrpaduueckuM pecypcam B CETH
WuTepHeT s Kakaoro oOywaromierocss B ¢opMmax, aJalTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBbSI U BOCIIPUATHUS HH(DOpMAIUH:

1) JUTSL CIICTIBIX U CTa00BUISIINX

- B IICUYATHON ()OpME yBETUYECHHBIM IIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYaTHOH (opme;

- B (hopMe IIEKTPOHHOTO JJOKYMCHTA.

3) JUTSE 00YYArOIIUXCS C HAPYIICHUSIMH OMTOPHO-/IBUTATEIILHOTO armapara:

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

YueOubie 3anstus npoosaTcs B IX yue6Hom koprnyce Houl'Y (r. Honenx, yn. opca,
17a). Jlns mnpoBeneHHs] JEKIUOHHBIX M MPAKTHYECKUX 3aHATHH TpeOyeTcss ayauTopus,
o0opy/soBaHHAsT MEJIOBOM WM MAapKEepHOW [OCKOW, MYIbTUMEIUIHBIA TPOEKTOp U SKpaH,
HOYTOYK, KOMIUIEKT Y4eOHON MeOenu JUIsl CTYACHTOB, paboyee MECTO MPEroaaBaTes, BBIXO]] B
WHTEepHET — MPOBOIHOM MK C HCIOab30BanneM Wi-Fi.

Jlis caMOCTOSITETIbHOM pabOThl HMCIONB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIC PECYPCHI
Hayunoil O6uOIMOTEKH YHUBEpPCHTETAa U JPYIHMX DIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4e0HO-METOIMYECKOe OOECIICUeHUe, MPEICTaBICHHOE B y4EOHO-METOIUYECKOM KaOWHETe
['maBHOTrO KOpITyca (ayn.405).

C Hcronp30BaHUEM PECYPCOB TMCTAHLIMOHHOTO 00Pa30BaHMS OCYIIECTBIIICTCS TEKYIIH
KOHTPOJIb 3HAHUWA OOy4YalolMXcsi Ha OCHOBE TECTUPOBAHUS U TPOBEPKH PE3YIbTATOB
CaMOCTOSITENIbHOM pabOThI.

11. PEKOMEHAYEMAS JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. ®unocodus: yueOHUK uisi CTyAeHTOB Hedunmocopckux crnenuanpHocTed / [A.B.
AnomnoHoB u Ap.|; nox pen. A.®. 3otoBa, B.B. Muponosa, A.B. Pazuna; MockoBckuii roc. yH-T
uMm. M.B. Jlomonocosa (MI'Y). — 6-e uzn. — MockBa: Akanemudeckuit mpoekt, 2009. — 685 c.

2. becconos, b.H. Ucropus u ¢punocopus Hayku: yued. mocodue s CTyJEHTOB BY30B /
b.H. becconoB. — Mockga: Beicii. o6pazosanue, 2009. — 394 c.

3. Ilyrau, b.f. Jlunamuka nHayyHoro mo3Hanus [Tekcr] : B 2 T. : yue0. mocobue ans
cTyzaeHToB Beicul. yued. 3aBeaenuid. T. 1 / b.4. Ilyrau, H.b. Ilyrau; XappKkoBckuil Hall. yH-T UM.
B.H. Kapasuna. — XapbkoB : ['no6yc, 2013. — 639 c.

4. Bepnanckuii, B.M. ®unocodpus nHayku. M36pannsie paboTsl [DnekTpoHHBIN pecypc] /
B.M. Bepnaackuii. —  MockBa:  IOpaiit, 2016.  octym:  https://www.biblio-
online.ru/book/filosofiya-nauki-izbrannye-raboty-427180 (mara o0pamenus 2005.2023). —
TekcT: aIeKTpOHHBIH.

5. Byuuno, H.®. Hcropust u ¢unocodpus Hayku: yue6. mocodbue / H.®. byuuno, U.A.
Hcaes. — Mocksa: IIpocnekr, 2012. — 427 c.

6. byuuno, H.®. Vcropus u ¢dunocodpus Hayku: yue6. mocodbue / H.®. byuuno, U.A.
HcaeB; MockoBckas roc. opuf. akaa. — Mocksa: IIpocnexr, 2010. — 427 c.

11.2. lononHuUTENbHAS IUTEPATYPA

1. ®wumocoduss Haykd: CHUCTEMHBIM acmlekT: y4ed. mocobwe i TpernojaBaTesei,
aclMpaHTOB, MarucTpoB ¢uioc. u Hepumioc. cnenuansHocredt / A.M. YemoB u ap. — Onecca:
Actpornpunt, 2010. — 359 c.


https://www.biblio-online.ru/book/filosofiya-nauki-izbrannye-raboty-427180
https://www.biblio-online.ru/book/filosofiya-nauki-izbrannye-raboty-427180
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12.  HUHOOPMALIMOHHBIE PECYPChbI

1. HauuonanbHasi 3JIEKTPOHHAas onbIHoTeKA (HOBb): dbenepaibpHas
rocyiapctBeHHass mHdopmanmonHas cucrtema /| MunucrepctBo Kynbrypsr PD; Poccuiickas
rocymapcTBeHHas oubnmmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:
01.09.2023). — Pexxum joctyma: cBOOOIHBIN, moanmucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snexkrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL.: https://elibrary.ru (mara oOpamenus: 01.09.2023). — Pexxum goctymna: Jyisi aBTOPH30B.
IIOJIb30BaTENe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas »nexrponHass Oubnmoreka «KubepJlenunkay»: caidt / Accoumamnms
«OTtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
CBOOOIHBIN. — TEKCT: 3JEKTPOHHBIMN.

4. DNeKTPOHHO-OMOIMOTeYHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyna: Juisi aBTOPU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiitT: snekTpoHHas OubinMoTeuHas cucrema: cailT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctyma: st aBTOPU30B.
noJib30Barenei. — TeKcT: AIeKTPOHHBIN.

6. DJIeKTPOoHHO-0nOIuoTeunasi cucrema Jloul'Y: caiitr / ®IT'BOY BO «/lorl'Y». —
Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.

7. DJieKTpoHHbI kaTajgor Hayunoit 6ubnmoreku Jlonl'Y: pasnmen caiita / Hb
Houl'Y. — Tekcr: snexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum poctyna: MOUCK CBOOOJHBIN, 3IIEKTPOHHBIE
JIOKYMEHTHBI — JJ1s TTosib3oBaTened JJonl'y.

8. Jaextponnblii apxuB Jloul'¥Y: pasgen caiita / Hb [Jonl'Y. — Tekcr:
anekTpouHbii / DBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum moctyma: CBOOOTHBIIH.

13.  [NTPOI'PAMMHOE OBECITEUEHUE

1. Windows 7 PRO (xopnopatusHas nuuen3ust JJoul'yY Ne 46484614)

2. Microsoft Office (kopnoparuHas nunensust JJoul'yY Ne 46472919)

3. Microsoft Visual Studio (siutiensus nporpammbl Dream Spark ji1st BBICIINX y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (niuuenszuun GPL, Apache,
BSD a5t cBOGOAHOTrO MPOrpaMMHOI0 00ECTIEUeHHUS ).
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