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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

q)OpMI/IPOBaHI/Ie HpO(l)ﬁCCI/IOHaJ'H)HI)IX KOMHCTCHHHﬁ, H€06X0,HI/IMI>IX JUIs1 yCICIIHOT'O BBIIIOJIHEHHS Pa3JIMYHBIX BUOB
HpO(I)eCCI/IOHaJ'ILHOI\/’I JACATCIBHOCTU B 001aCTH XUMHYECKUX JUCHHUITINH.

2. MECTO JUCHHUTIINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT PAMMBI

Huxn (pasgen) OIT:

|B1.B.02

2.1|Tpe6oBaHns K MpeIBapHTEILHOI MOATOTOBKE 00YYAIOIIEr0Cs:

2.1.1|TIpuknagHas XuMus

2.1.2|VuebHas (MPOEKTHO-TEXHOIOTHYECKasl) IPAKTUKA (TIPUKIIAHAS XHUMHUSI)

2.1.3|broxumus

2.1.4|Oprannyeckast XUMHUs

2.2| AucuumianHbl (MOIYJIN) U NPAKTUKH, IS KOTOPbIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK

npeamecTByriiee:

2.2.1|XuMust oKpyKaromien cpeibl

2.2.2|TIpakTHKa O SKCIIEPUMEHTAIBHON XUMUHU

223 HO}IFOTOBKa K caa4de u caada rocya1apCTBEHHOI'O SK3aMEHa

2.2.4|Opranyyeckuii CUHTE3

2.2.5|BbINOJIHEHUE U 3alUTA BBIMTYCKHOW KBaTH()UKAIHOHHON pabOThI

2.2.6|HayuHo-uccienoBatensckas padbora

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

IIK-1: CnocoGen ocBauBaTh U UCMOJIb30BATH TeOpPeTHYECKUE 3HAHNUS U MPaKTHYeCcKHe YMEeHHs U HABBIKH B MPeIMeTHOM

odgacTu NnpHu pelIieHnn HpO(l)eCCl/IOHaJILHBIX 3aJaa4v

IIK-1.1: 3HaeT cTPYKTYPY, COCTAB H AMJAKTHYECKHE eIMHUIbI IPeAMeTHOI 00/1acTH (MpenoaaBaeMoro nNpeaMera)

3HaTh:

VYpoens | |3HaTH B 00IIKX YepTax CTPYKTYPY, COCTAB M AUAAKTHISCKUE IUHUIBI XUMUH XHHOMIHBIX H BBICOKOMOJIEKYIISIPHBIX
COEMHEHHH.

VYpoBenb 2 |3HATh CTPYKTYpPY, COCTAB M JUIAKTHUECKUE €AUHUIIBI XUMUH XUHOUIHBIX U BBICOKOMOJIEKYJISIPHBIX COEANHEHUH.

VYposens 3 |3HaTh U XapaKTEPH30BaTh CTPYKTYPY, COCTAB U AUAAKTHUECKUE €AUHUIBI XUMUH XUHOUTHBIX U
BBICOKOMOJIEKYJISIPHBIX COETUHEHHH.

Ymern:

VYposenb | | YMeTb 0CYyIIECTBIATE OTOOP OTACIBHBIX IEMEHTOB YU€OHOT0 COJEPKaHuUs [0 OPTaHUUECKOH XUMUU VIS €10
peanu3aiyy B 00pa3oBaTeNbHOM MPOIIECCe ¢ TOMOIIBIO MeIarorHIecKuX TeXHOIorui, B ToM ynciie KT, B
cootBercTBUH ¢ TpeboBanusMu GPTOC OO u ®T'OC COO.

VYpoBeHb 2 |YMeTh ¢ MOMOIIBI0 HACTABHUKA OCYIIECTBIATH 0TOODP YIeOHOTO COJIEpIKAHMS IT0 OPTAaHUIECKOM XUMHH JUIS €T0
peanu3anuu B 00pa3oBaTebHOM MPOLIECCE C MOMOIIBIO MeJaroTHYECKUX TEXHOJIOT i, B ToM uncie UKT, B
cootBercTBUH ¢ TpeboBanusiMu OPT'OC OO u ®I'OC COO.

VYpoBeHb 3 |YMeTh OCYIIECTBIATE OTOOP YyIEOHOTO COAEPKAHKS IO OPraHMIECKONH XUMHUH JJIS €r0 pealnu3anny B
00pa30BaTEeIHLHOM IPOIECCE C TOMOIIBIO MEAArOrMYecKux TexHoorui, B Tom yucie KT, B cooTBeTcTBUM C
tpeboBanusivu GPT'OC OO u ®T'OC COO.

Baapers:

VYposens |  |Bnagers HEKOTOPHIMU HaBBIKAMH PEIICHUs TPO(ECCHOHATBHBIX 33/1a4 TI0 00YIEHUI0 XUMHH C UCIIOJIb30BaHUEM
3HAHUH B O6J'[aCTI/I XUMHUHN XUHOUIHBIX U BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁ.

VYposenb 2 |Bnazers HaBbIKAMHU pelIeHUs MTPOPECCHOHANBHBIX 3a1a4 110 00YUEHHIO XMMUU C UCTIOJIb30BAHUEM 3HAHUI B 00/1aCTH
XMMHH XUHOHIHBIX U BBICOKOMOJIEKYJISIPHBIX COCANHEHUI Ha 0a30BOM ypOBHE.

VYpoBens 3 |Bnaners HaBbIKaMu penieHus TPo(HeCCHOHATIBHBIX 33/1a4 10 00YYEHHIO XUMHH C HCIIOIb30BaHUEM 3HAHUI B 001aCTH

XUMUH XUHOUIHBIX U BBICOKOMOJICKYJISPHBIX COG)II/IHGHI/Iﬁ Ha 6a30BOM YPOBHE B HCCTAaHAAPTHBIX CUTYAlUAX UIIA
CUTyaluAXx THOBBIIICHHOMN CI0KHOCTH.

ITIK-1.2: YMeeT ocymiecTBJIATH 0TOOP YU4E€OHOI0 CO/ICPKAHUS /151 €0 peajin3alii B pa3jJn4yHbIX (popMax o0yyeHus B

cooTBeTcTBHU ¢ TpedoBanuamu PIrocC 00

3HaTh:
VYposens | |3HaTh HEKOTOPHIE MPUHLHUIEI 0TOOPA YUeOHOTO COAEPIKAHUS IS €T0 Pealn3alli B Pa3NuIHbIX popMax oOydeHuUs B
cootBercTBUH ¢ TpeboBanusimu PT'OC OO.
VYpoBeHs 2 |3HaTh NPUHIMIIEI 0TOOPA yIeOHOTO COlep KaHMs Ul €T0 pean3aliii B pa3In4HbIX (opMax oOydeHus B
cootBercTBUH ¢ TpeboBanussMu PI'OC OO Ha 6a30BOM ypOBHE.
Yposenb 3 |3HaTh NpUHIMIEI 0TOOPA yIEOHOTO COIEPKAHMS ATl €r0 pealln3aliy B pa3IndHbIX popmax oOyueHus B

cootBercTBuH ¢ TpeboBanusiMu GT'OC OO Ha NpOJIBUHYTOM YPOBHE.

YMeTh:




VYposens | | YMeTh NpOSBIATS HEKOTOPBIE YMEHUSI OCYIIECTBIATH 0TOOP Yy4eOHOTO COep KaHMs VIS €r0 PeATN3aUH B PA3THIHBIX
dbopmax oOyuenus B coorBercTBur ¢ TpedoBanusMu GI'OC OO.

VYpoBeHb 2 |YMeTh ¢ IOMOLIbIO HACTABHUKA OCYIIECTBIATH OTOOP y4eOHOIO COlEp KaHUs Ul €0 peaau3aliu B Pa3aIMIHbIX
(dopmax oOyueHnust B coorBercTBrH ¢ TpedoBanusmMu ®I'OC OO.

VYpoBeHs 3 | YMeTh caMOCTOSATENBHO OCYIIECTBIATE OTOOP YIeOHOTO COMEPIKAHMS ISl €70 peaTn3aliy B Pa3INIHBIX (hopMax
o0yueHus B coorBeTcTBUU ¢ TpeboBanusmu OPI'OC OO.

Baanern:

VYporenb |  [Bnagers HABBIKOM OCYILIECTBIISITE 0TOOP y4eOHOTO cojiep:KaHus B cOOTBETCTBUH ¢ TpeboBanusmMu GI'OC OO.

VYpoBeHs 2 |BnaneTs HABBIKOM OCYIIECTBIATE 0TOOP YIEOHOTO COACPKaHUS IS €T0 PETH3aLUH B COOTBETCTBUH C TPEOOBAHUSIMHU
oIroc 00.

VYposens 3 |BnajgeTs HaBBIKOM OCYILIECTBIISATH OTOOP y4eOHOIO COlEep KaHUs Ul €I0 pealn3allii B pa3InuHbIX GopMax oOydeHus
B cootBercTBHHU ¢ TpeboBanusiMu GI'OC OO.

IIK-1.3: JleMoHCTpUPYeT YMeHHUe Pa3padaThIiBATh Pa3IHuHble (POPMBI yUeOHbIX 3aHATHIi, IPUMEHATh METO/bl, IPUEMBbI H

TEXHOJOI'UM oﬁyqemm, B TOM 4YMCJIC l/ll-l(l)OpMal.lPIOHHl:-le

3HaTh:
VYposenb | |3HaTh HEKOTOPBIC POPMBI YISOHBIX 3aHATHH, IPUMEHSITh METO/IbI, IPUEMbI X TEXHOJIOTUH 00YYCHHUSI.
VYporenb 2 [3HaTh paznuuHbie POPMBI YUCOHBIX 3aHATHIA, TPUMEHATH METO/IbI, TPUEMbI H TEXHOJIOTHH 00YYCHUSI.
VYporenb 3 [3HaTh paznuuHbie POPMBI YUCOHBIX 3aHATHIA, TPUMEHATH METO/IBI, TPUEMbI i TEXHOJIOTHH O0YYEHUS, B TOM YHUCIIC
nH(OpPMAIOHHBIE.
Ymetn:
VYporenb | [VMeTh pa3zpabarsiBaTh HEKOTOpPBIC (POPMBI YUCOHBIX 3aHATHI, IPUMEHATH METO/IbI, IPHEMbI U TEXHOJIOTHH O0YYCHHUSI.
VYporenb 2 [VYMeTh pa3zpabarsiBaTh pa3iuvHbie HOPMbI pa3indHbie (HOPMbI YUSOHBIX 3aHITHIH, IPUMEHITh METO/IbI, IPUEMBI U
TEXHOJIOTHH O0YyUCHUSI.
VYpoBeHb 3 | YMeTh pa3pabareiBaTh pa3inudHbie GOPMbI yIEOHBIX 3aHITH, TPUMEHSATh METOIBI, IPUEMBI i TEXHOJIOTHH O0YICHUS,
B TOM YHCJIe HH)OPMAIIMOHHBIE.
Baanern:
Vposenb |  |Bnagets HEKOTOPBIMU HAaBBIKAMHU pa3pabOTKU yueOHbBIX 3aHATHH, MPUMEHSITh METO/IbI, IPUEMbI U TEXHOJIOTHH
00yUYCHHS.
VYporenb 2 (Bnaners HaBbIkamMu pa3pabOTKH HEKOTOPBIX (JOPM YUEOHBIX 3aHATHI, IPUMEHSATh METO/IbI, IPHEMbI U TEXHOJIOTHH
00yUYCHHS.
VYporenb 3 |Bnagers paznuunbivMu opMaMu yueOHBIX 3aHATHI, IPUMEHSITH METOIBI, IPUEMbBI K TEXHOJIOTHH O0YUCHHS, B TOM
yucie NHQpOpMaIMOHHBIE.
4. CTPYKTYPA U COAEP)KAHUE TUCIAIIJINHBI
Kon HaumenoBanmue pa3nesioB u TeMm /Buj| Cemectp / | HacoB | Komneren- | Jlutepatry | UnTe p. IIpumeua
| 3aHATHA 3aHATHS/ Kvbce 10705 Da DAKT. | NOArOoT. HUE
Pasnea 1. Bxoanoii pazaen
11 TectupoBanue /J1a6/ 10 2 TK-1.1 JI.1J11.2 Tectupopa
HUE
Paznen 2. Paznen Nel «Xummust
XHHOMIHBIX COETHHEHHUH»
21 Tema 1. CuHTE3 U CTPOCHHE XUHOHOB U 10 2 IIK-1.1 TIK- | JI1.1 J11.3 Koncnekr
XUHOUIHBIX COeauHeHnH. /JIek/ 1.2 [IK-1.3
2.2 Tema 2. dusznko-XxuUMHUYECKHE 10 2 IIK-1.1 ITK- | JI1.1 JI1.3 Koncmnexr
CBOMCTBA XMHOWUJIHBIX COEIUHEHUH. 1.2 TIK-1.3 JI1.4
2.3 Tema 3. XuMH4YeCKHE CBOMCTBA 10 2 IK-1.1 IIK- | JI1.1 JI1.3 Koncnekr
XUHOHOB. /JIek/ 1.2 TIK-1.3 1.4
2.4 Tema 4. CunTe3 XMHOMIHBIX 10 2 IIK-1.1 IIK- | J1.1 J11.3 Koncnekr
TreTepOIMKIIOB Ha OCHOBE aHTpa- 1 1.2 TIK-1.3 JI1.4
Ha(TOXHHOHOB. /JIek/
2.5 Tewma 5. TIpupoiHbIe XUHOHBI, 10 4 IIK-1.1 TIK- | JI1.1 J11.3 2 WNuausuny
OHOJIOTHYECKH aKTHBHBIC XHHOHEI. 1.2 [IK-1.3 JI1.4 aJIbHbIE
/J1ab/ JIOMaIIHue
3aJaHHs
2.6 Tema 6. OxucaurenbHas criocoOHOCTh 10 2 MK-1.1 IIK- | JI1.1 JI1.3 Kosoksuy
XUHOHOB /J1a06/ 1.2 TIK-1.3 J1.4 M
2.7 Tewma 7. Peakiuu XMHOHOB ¢ 10 2 M[K-1.1 K- | JI1.1 JI1.3 IIpomexyT
HyKJICO(UIbHBIMU peareHTamu. /J1a6/ 1.2 TIK-1.3 J11.4 OYHbBIC
3a1aHus




2.8 Tema 8. Peakiinu MoMTUIMKINYECKUX 10 2 MK-1.1 K- | JI1.1 JI1.3 [IpomexyT
XUHOHOB C 3JIEKTPOGUIbHBIMU 1.2 TIK-1.3 J1.4 OYHbBIE
pearentamu. /J1a6/ 3aJJaHus

2.9 Tema 9. Peakuuu, mpoTekaromye ¢ 10 2 MK-1.1 K- | JI1.1 JI1.3 [IpomexyT
pa3spbIBOM LIUKJIOB B XUHOUIHBIX 1.2 TIK-1.3 1.4 OYHbBIE
coequHEHMsAX. /J1ab/ 3a/1aHuUs

2.10 CamocrosrensHas pabora /Cp/ 10 36 |IK-1.1 [IK- | JI1.1 J11.3 IMoaroroBk
1.2 TIK-1.3 J1.4 aK
KOJUIOKBHY
Mawm,
UHIMBHIYa
JIbHBIM
JIOMAIIHAM
3a/IaHUsIM,
MPOMEXYT
OYHBIM
3a1aHusIM,
9K3aMECHY.

Pazgean 3. Pazgen Ne 2 «O0mue
npeacraBiaenus 0 BMCy

3.1 Tema 1. OcHOBHBIE TIOHSTHS U 10 2 MK-1.1 IK- JI1.5 Koncnekr
oTnnyuTeNbHbIe 0ocobennoct BMC. 1.2 TIK-1.3
/JTex/
3.2 Tema 2. CHHTE3 U XUMUUYECKHE 10 2 MK-1.1 IK- JI1.5 Koncnekr
npespauienuss BMC. /Jlex/ 1.2 TIK-1.3
3.3 Tema 3. OcHOBHbIE IIPE/ICTABUTENN 10 2 IK-1.1 IIK- | JI1.2 JI1.6 Konnoxsuy
nonumMepoB. [Ipumenenue /J1a6/ 1.2 TIK-1.3 M
3.4 Cuntes nonumepos /J1ab/ 10 2 IIK-1.1 TIK- | JI1.2 JI1.6 WupuBuny
1.2 TIK-1.3 AJIbHEIE
JIOMaIITHUE
3aaHus
3.5 XuMHUYECKHE peakuy nojumepos /J1ab/ 10 4 MK-1.1 IIK- | JI1.2 JI1.6 Komnnoksny
1.2 TIK-1.3 M
3.6 OTzenbHBIC TPEICTABUTENN 10 2 IK-1.1 IIK- | JI1.2 JI1.6 ITpomexyT
BBICOKOMOJIEKYJISIPHBIX COEMHEHHH. 1.2 TIK-1.3 OUHbIE
Mertobl CHHTE3a, CBOWCTBA M 00JIaCTH 3aaHus
npuMmeHenus /J1ad/
3.7 TIpomesxxyrounas atrectanus /KP3/ 10 0,33 | TIK-1.1 TIK- | JI1.1 J11.2 DKk3aMeH
1.2 TIK-1.3
3.8 CamocrosrenbsHas pabora /Cp/ 10 36 | [K-1.1TIK- | JI1.2 J1.6 IMonroroBk
1.2 TIK-1.3 akK
KOJUTOKBUY
Mam,
WUHIUBUIYA
JBHBIM
JIOMAITHAM
3aIaHusIM,
MPOMEXYT
OYHBIM
3aaHuUsIM,
9K3aMEHY.

5. OHEHOYHBIE MATEPHAJIbI (OHEHOYHBIE CPEJICTBA)
JJIs1 TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH, IPOMEKYTOYHOM aTTecTaluu

5.1. KontpoJbHbIe BOIPOCHI U 3aIaHUS

Bxonnoe TectupoBanne «XUMUSI XUHOUTHBIX COETUHEHUI

1. Peakiusimu 31eKTpoUIBHOTO apoMaTHIecKoro 3aMmeienust SE Ar apistorest:

a.raJloreHMpoBaHUE UKIOI€KCaHa IIpU 00Iy4eHUY;

b.HuTpoBaHKe aneTodeHOHA CMEChI0 KOHIICHTPUPOBAHHBIX a30THOW M CEPHOM KHCIIOT;

C.alMIMPOBAaHUE AMUHOB aLUITaIOrCHUIAMH;

d.cynbdupoBaHue TOIyoIa OJICyMOM;

€.aJKUINpOBaHue (eHOJIa rajoreHalkaHaMu B IIPUCYTCTBUU OCHOBAHUSL.

2. YcTaHOBHUTE COOTBETCTBHE MEXy Ha3BaHHEM COCIMHEHHMS, 00pa3yroIIerocs Ha pa3THIHBIX CTaJUAX HUTPOBaHMS OeH3011a
HUTPYIOLIEH CMECBIO, U CTPYKTYpHOH (hOpMyYII0ii, OTpakaroLlell ero CTpoeHue:




3. YcTaHOBHUTE COOTBETCTBHE MEXy HA3BaHUEM CTPYKTYPBI, 00pasylomeiicss Ha pa3iIniHbIX CTAANAX alJKHINPOBAHUS OSH30J1a MO
Opunento-Kpadrey, u cTpykTypHOit hopMyInoil, oTpaxkarouei ero crpoeHue:

[IpomexyTounsie 3agaHus

1. Hanummte cTpyKTypHBIE OPMYIIBI CIEAYIOMINX XMHOHOB: a) 1,2-0eH30XuHOHa, 0) 1,4-0eH30XUHOHA, B) 2-MeTH-1,4-
OCH30XHMHOHA, T) 2,6-1MeToKCH-1,4-6eH30XuHOHa, 1) 2,3,5,6-TeTpaxiiop-1,4-6eH30XuHOHa, €) 2,3-auxiop-5,6-qunuan-1,4-
OEH30XHHOHA.

2. [IpuBeanTe cxeMbl IpeBpalleHuii: a) HUTpoOeH3oa — 1,4-0eH30XuHOH; 0) 1,4-06H30XMHOH — TUMETWIOBBIH 3(UP THAPOXUHOHA;
B) M-aMHHO(EHOI — 1[HaH-1,4-0eH30XUHOH; ') THAPOXUHOH — XJIopaHui (2,3,5,6-terpaxiiop-1,4-0eH30XHHOH).

3. Paccmotpure ctpoenue Mouiekyisl 1,4-0eH30xuHoHa. OXapakTepusyiTe pacrpeeneHue T-31eKTpOHHOH ioTHOCTH. [Touemy 310
COeIMHEeHNEe NMeeT JKENTHIHA [IBET U MOXKHO JIM OTHECTH 1,4-0€H30XHHOH K apOMaTHUECKAM COCANHEHUSIM ?

WnnuBuayansHOe 3a1aHne

1. 2,3-Tuxnop-5-ruapokcu-1,4-waproxunon (C10H4CI203) (2,3-1uxm0prorioH) IpH MOCIeI0BaTeNbHON 06paboTke GEH3UITAMHHOM,
A30THCTON KHUCIIOTOM, a3U0M HaTpHs M HarpeBaHUU 1aéT npoxykT X coctaBa C17H11N304. YcraHOBHTE CTPYKTYpEI BeeX
HIPOMEXYTOYHBIX X KOHEYHOTO MPOIYKTOB O UX CHEKTPAIBHBIM XapaKTePHCTHKAM.

2. 3-Bpom-5-M-Tonynanno-6-okco-6H-anrpa[ 1,9-cd]i30kcason npu nocie0BaTensHoi 00paboTKe STHIAMHHOM, a30THCTOM
KHCIIOTOH U HarpeBanuu Maét npoaykt X cocraBa C23H18N403. YceraHoBUTE CTPYKTYPBI IPOMEKYTOUYHOTO M KOHEYHOTO MIPOIYKTOB
[0 MX CHEKTPaNbHBIM XapaKTePUCTHKAM.

3. 2,3-Tuxiop-5,8-muruapoxcu-1,4-naproxunon (CLOH4CI204) (2,3-auxnopHadTo3apruH) IpH MOCIEI0BATETBHOM IEHCTBHH I1-
TOJYHAMHOM, a 3aT€M YKCYCHBIM aHT'HAPUIOM IpeBparuaercs B npoaykt X coctaBa C19H14CINOS. Ipemioxute Gopmyry
KOHEYHOTO IIPOIYKTa MO UX CIHEKTPAIBHBIM XapaKTePHCTHKAM.

Komnoxsuym

1.Peaknuu nmonmmepusanum.

2.KarnonHas nmonuMepu3anus, cyocTparThl, KaTaJIu3aToOPhl, YCIOBHS, MEXaHU3M IPOBEICHNUS.
3.AHHOHHAs MOJIMMEPU3AIHSI, MOHOMEPBI, KaTaTN3aTOPbl, MEXaHU3M IPOBECHHUSI.
4.M1oHHO-KOOpAMHALIMOHHAS MTOJUMEPH3anus, KaTaln3aTopbl, MEXaHU3M.

5.IIporecchl nonMuNpucoeANHEHHs CTYIIeHYaTas nojumepusanus. CornoauMepusanusi.
6.CriocoObl pOBeICHHS PAAUKATIBHOMN MOTHMMEPHU3aLIHH.

a) B OJ10Ke

0) B pacTBOpe

B) B CYCIICH3UU

I') B SOMYJIbCHH

5.2. Tembl NHCBMEHHBIX PadoOT

He npenycmorpenst

5.3. OneHouynbie MaTepHuaJibl (OLEHOYHBIE CPEICTBA)

TunoBsie BOIIPOCHI K 5K3aMEHY IO JUCHUIIIIMHE
«XuUMUs XWHOUJHBIX 1 BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ))

1. Kakue npupogHbIe BBICOKOMOJIEKYIISIpHBIE coefnHeHNs Bam u3BecTHbl? [IpuBeanTe NpuMepsl, 1aB GOpMYIIbl 1 Ha3BaHUSL.
2.IlpuBeaure NpuMep peakLuy MOJIUKOHJEHCALUH.

3.IlpuBeanTe puMep peakuy MOIMMEPHU3ALINH, YKAKUTE MOHOMED, TIOJIUMED, CTENEHb MOJIMMEPU3al1, CTPYKTYPHOE 3BEHO.
4.YKaxuTe CXOJICTBO U Pa3IMINe MEXY CTPYKTYpPHBIM 3BEHOM 1 MOHOMEPOM.

5.Kaxue moniMepsl Ha3bIBalOTCS TepMOIUTacTHIHBIME? [IprBenuTe GopMyInel 1 Ha3BaHUSL.

6.Kakue nonumepsl Ha3bIBatOTCA TepMOpeakTuBHbIME? JaliTe hopMyily U Ha3BaHHUE.

7.Bcerna nu coBnanaroT nmoHATHA cMoiia 1 ractMacca? IloscHure Ha npumepax.

8.B yem oTimune OyTaaneHOBOro Kayyyka U JUBHHUIOBOTO?

9.B uem cX0/CTBO U pa3nuyle HaTypaJbHOTO U N30MPEHOBOTO Kayuyka?

10. Kakue BosIOKHA Ha3bIBalOTCS MCKYCCTBEHHBIMH? B yeM ux oTiimune oT cuHteTnueckux? [IpuBenure npuMepsl TeX U IPYTruX.
11.ITo xakoMy NpHU3HAKY JJaBCaH OTHOCAT K MOIM3GUPHEIM BostokHam? [TosicHuTe.

12.ITo xaKOMy NpU3HAKY BOJIOKHO «KAIPOH» OTHOCATCS K ITOJMAMUIHBIM BOJIOKHAM?

13.Yem oTnmnuaeTcs pe3rHa OT Kaydyka?

14. Hanmmmre ¢opmyity XJIOPOIPEHOBOTo Kayuyka. Kak ero Mo)KHO IOIy4uTh U3 MeraHa?

15.Hanumute hopmyity H30IpEeHOBOTO Kayuyka. Kak ero MOXHO MOJIy4HTh U3 Ta30B MPSAMOM MeperoHku HehTu?
16.Harmumure popmynny nonuctuposna. Kak ero MoXHO MOJTy4HUTh U3 ra30B KpeKHHra HeTu?

17.Kak nosryuuTth OyTaaueHOBBIH KaydyK U3 3TaHa?

18.Kax Ob1 Bb1 monmyunim u3 Hedtu xanpon?

19.Knaccudukanus 1 HOMEHKJIATypa XHHOHOB.

20.3HaueHre XMHOHOB JUIs HAYKU U PAaKTHUKH.

21.CtpoeHue XMHOHOB.

22.Haxox/ieHne XHHOHOB B TIPUPO/IE.

23.Peakuus Toiibepra kak METO/I CHHTE3a XHHOHOB.

24 IlonyueHre XMHOHOB KOHIEHCAIIMOHHBIMU METOAAMHU.

25.Ilomyuenne XxMHOHOB 1O peakunu Junbca-Anpaepa.

26.Cnoco6b! nonayuenus 9,10-aHTpaXMHOHA U €TI0 IPOU3BOAHBIX.




27.001mas XapakTepUCTHKA PEaKIUil XHHOHOB.
28.Peakunu 1,4-npucoeinHeHNs] K XHHOUIHBIM CHCTEMAaM.
29.Peakuuu 1,2-npucoeanHEHNS K XHHOUIHBIM CHCTEMAaM.
30.Peakuun HykJ1€O)UIBHOTO IPUCOSAUHEHHS K KAPOOHMIBHBIM IPYIIaM XUHOHOB.
31.BoccranoBuTensHbIE IPEBPAIICHNS XHHOHOB. PeoKCc-CHCTEMBI.
32.Peakuuy kKapOOHMIIBHBIX TPYIIT XHHOHOB, COIIPOBOX/IAI0IIMeECs 00pa30BaHUEM IIHMKJIIOB.
33.XWHOHBI KaK OKACIUTEIH U JeTUAPUPYIONINE PEareHThI.
34.Peakuuy OKUCIICHUSI XUHOHOB.

35.Peakuuu 3aMeleHus B psiry 6eH30- U HAQTOXHHOHOB.
36.Peaxuun 3amerenus B psny 9,10-anTpaxuHoHa.
37.Peakiun npucoenuaenus B psaay 9,10 anrpaxuHoHa.
38.I'maponutudeckas GpparMeHTalUss XUHOHOB.
39.0kucnurenpHas pparMeHTaIMs XWHOHOB.

6. YYHEBHO-METOIMYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUIIINMHBI

6.1. Pexomenayemas autepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODBI, COCTaBUTENHN

3arnaBue

H3patenscTBO, IO

Anpec

Jenucos B. 4.,
Txauenko T. b.

XUMUsI XHHOHOB: 3JIEKTPOHHOE yIeOHOE
mocobue: yueOHoe mocobue

Kemeposo: Kemeposckuit
rOCyJapCTBEHHBIN
yHUBepcuter, 2014

https://biblioclub.ru/inde
x.php?
page=book&id=437462

JI1.2 |Ky3nenos B. A.

ITpakTHKyM TI0 BEICOKOMOJICKYIISIPHBIM
COCMHEHUSIM: yueOHOe TIoco0He

Boponex: U3narensckuit
nom BI'Y, 2014

https://biblioclub.ru/inde
x.php?
page=book&id=441593

JI1.3 [Topuocraes JI.M., Bormpocer xummn xuHOHOB M XHHOUAHBIX  [KpacHospek: KT'TTY mm. B.
JlaBpukosa T.H. coefuHeHH: Metonuueckoe nocobue I1. Acradbesa, 2006

JI1.4 [Topuocraes JI.M., OHU3NKO-XUMHIECKHAE METOIBI Kpacnosipck: KI'TIY um. B.
JlaBpukosa T. U., HCCIIEI0OBAHUS XUHOHOB U XMHOUIHBIX I1. Acradsesa, 2007
Bynrakosa H.A., COCMHEHUIA: METOINYECKOE mocodue
Apnonpp E. B.

JI1.5 |Cemumkos 1O. [I. BricokoMoneKysipHbIe COeTUHEHHS: M.: Axagemus, 2006

y4eOHHK

JI1.6 |Kypenkos B. @., IMpakTuKyM IO XUMHUH U HU3HKE M.: KonocC, 2008
Bynapuna JI. A., BBICOKOMOJIEKYJISIPHBIX COCAUHEHUI:
3aukuH A. E. yueOHoe nocobue

6.3.1 [lepeyenb MporpaMMHOro odecrevdeHust

. Microsoft® Windows® 8.1 Professional (OEM nuuensust, koutpakt Ne 20A/2015 ot 05.10.2015);
. Kaspersky Endpoint Security — JIui cepruduxar NelB08-190415-050007-883-951;

. 7-Zip - (CBoboanas nunensus GPL);

. Adobe Acrobat Reader — (CBo6oHas uieH3us);
. Google Chrome — (CBob6oaHas utieH3us);

. LibreOffice — (Coboanast nuriensust GPL);
. XnView — (CBoGoaHast JTUIIEH3HS);
. Java — (CBoOoaHas auiieH3us);

1
2
3
4
5
6. Mozilla Firefox — (CBoGoaHas aHIieH3Hs);
7
8
9
1

0. VLC — (CBoboHast TUIIEH3M);

6.3.2

l'[epellem) l'lpO(l)ECCHOHaJ'ILHLlX 0a3 JAHHBIX U l/IH(l)OpMaI_lI/IOHHl)lX CIIPaBOYHbBIX CHCTEM

Elibrary.ru: snekrponnast 6ubnuoreunas cucrema : 6a3a JaHHBIX COICPIKUT CBEICHUSI 00 OTCYECTBEHHBIX KHUIAaX U HEPUOAUIECKUX
M3/IaHUSIX [0 HayKe, TEXHOJIOTHH, MeMIMHE 1 0Opa3zoBanuio. Aapec: http://elibrary.ru Pexxum nocryma: CBoGoaHEIN JOCTYI,
DIIeKTPOHHO-0UOIHOTEYHAsI CUCTeMa « Y HUBepCUTeTCKast Orbnoreka omnaiimy. Axpec: https://biblioclub.ru Pexxum mocryma:
WnnuBuayanpHblil HEOTPaHUUYEHHBIA JOCTYII,
DieKTpoHHO-0ubHoTeYHast cucrema u3narensctea «JIAHb». Anpec: e.lanbook.com Pexxum nocryma: MHauBuIyanbHbIi

HEOrpaHUYEHHBIN 10CTYTI;

ObpasosarenpHas mwiaTdopma «Opaiity. Anpec: https://urait.ru Pexxum nocryna: UHAMBHIYaIbHBI HEOTPAaHHIECHHBIH JOCTYII;
NC AxTHmmaruar: cucteMa oOHapyxeHust 3auMcTBoBanuil. Anpec: https://krasspu.antiplagiat.ru Pesxum nocryna: MHauBHyanbHbLI

HeOl"paHI/I‘IeHHHﬁ AOCTYII;

KoncynbranT [Tnioc /O1eKTpoHHBII pecype/:cCIpaBOuHO — paBoBoBas cucteMma. Anpec: Hayunas 6ubnuorexa PexxuM noctyna:

JlokanbHast ceTb BYy3a,




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE TUCITUILJINHBI

[epeyeHb yueOHBIX ayAUTOPHIA U TOMELICHHUH 3aKPEIUISIETCS SKETr0HbIM MpHUKa3oM «O 3aKperuieHUH ayIUTOPUI U MOMEILEHHU B
DeepaabHOM rOCYIapCTBEHHOM OHOKETHOM 00pa30BaTEIbHOM yIPEKICHHH BbICIIEro 00pa3oBanus «KpacHOSpCKuii
rOCYapCTBEHHBIN Meaaroruueckuii yuusepeutet uM. B.I1. ActadbeBa Ha TEKyLIHii TO» ¢ OOHOBJICHUEM IIEPEUHS MPOrPaMMHOIO
obecnieyeHuss 1 000pynoBaHus B cooTBeTcTBHU C TpeboBanusMu @I'OC BO, B ToM uncne:

1. Y4eOHble ayTUTOPHH IS IPOBEICHNUS 3aHATHH JCKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIA, KYPCOBOTO MPOCSKTHPOBAHUS
(BBIMIOJTHEHHMST KYPCOBBIX PAbOT), IPYIIIOBBIX M HHAMBUAYAIBHBIX KOHCYJIBTALHI, TEKYIIETO0 KOHTPOJISI YCIICBAEMOCTH U
MPOMEKYTOYHOM aTTeCTAUH

2. IMomMerieHust U1 CAMOCTOSITEEHON pabOThl 00YUAIOIIUXCS

3. TToMereHust 1J1st XpaHEeHHsT 1 TPO(YUIAKTUIECKOTO 00CTYKUBaHUS y4eOHOT0 000pyI0BaHHUS

4. Tepevens nadbopaTopuii.

8. METOAUYECKHUE YKA3AHUWSA 1JIS1 OBYHYAIOIIUXCS IO OCBOEHHIO TN CITUIIJINHBI

PexomeHganuu 1mo paboTe Ha JEKIUIX

Jlexuus (ot nat. lectio) — sTo cucremaTnueckoe, NOCIEN0BATENFHOE, MOHOJIIOTHYECKOE YCTHOE M3JI0KEHHE MIPETIo[aBaTesieM
(;exTopom) yueOHOTro MaTepuaa, Kak IpaBHIIo, TEOPETHUECKOTo XxapakTepa. Kak oJjHa U3 opraHu3aiuoHHbIX GOpM 00yUCHHUS U OJTUH
U3 METOJIOB 00YUEHHS JISKIUS TPATUIUOHHA JUIS BHICIICH IIKOJbI, T Ha €€ OCHOBE (POPMHUPYIOTCS KYPChI TI0 MHOTUM IMPEAMETaM
y4eOHOTO IJ1aHa.

Oco00¢ 3Ha4YEHHUE JICKIIUH COCTOUT B TOM, YTO 3HAKOMHT CTYICHTOB C HAYKOMH, PaCIIMPSET, yIIIyOJIseT U COBEPIICHCTBYET paHee
MOJTyYeHHBIC 3HaHHs, (HOPMHUPYET HAYIHOE MHPOBO33PEHHE, YUUT METOIUKE U TEXHUKE JICKIHOHHOH paboTel. Kpome Toro, Ha JeKiun
MOOMIN3YeTCs BHUMaHUE, BBIPA0AThIBAIOTCS HABBIKK CIYIIAHMUS, BOCTIPUSITH, OCMBICTICHHS U 3alHChIBaHUs HHpOpManuu. Bee 3To
MPH3BAaHO BOCIUTHIBATH JIOTHYECKOE MBIIUICHHE CTYACHTA M 3aKJIaJbIBACT OCHOBBI HAYYHOTO MCCIICIOBAHMS.

Kax10i1 JIeKIIMU OTBOAUTCS KOHKPETHOE MECTO B CHCTEME YIEOHBIX 3aHSATHIA IO KYPCY, a padoTa ¢ JISKIIMOHHBIM MaTePHAIIOM SIBJISETCS
oJHOH 13 POpPM CaMOCTOSTEIBHON BHEAYAUTOPHON PabOTHI CTyIeHTa. B 3aBHCHMOCTH OT AMIAKTHYECKHX [EJIei BBIICISIOT Ha
HECKOJIbKO THITOB JISKIIUH, KOTOPbIE Pa3IHYal0OTCS 0 CTPOCHUIO, TPUeMaM H3JI0KEHHsI MaTepHala, XapakTepy 0000IIeH i 1 BEIBOIOB.
IMoaroToBKa K JICKIHH MOOMIIN3YET CTY/ACHTa Ha TBOPYECKYIO paboTy, IIIABHBIMH B KOTOPOIT SBISIFOTCSL YMEHUSI CITYIIATH,
BOCIIPUHUMATh, 3aIUCHIBATS.

3anuchIBaHKE JEKIUH — TBOPYCCKHUH MpoLece. 3amuch JeKIUH KPailHe BakHa. JTO [MO3BOJISIET HAIOITO COXPAHUTh OCHOBHBIE
TMOJIOXKEHUS JICKIIUK; CIIOCOOCTBYET MOJICP KaHUI0 BHUMAHUST, CIIOCOOCTBYET JyUIlIeMy 3alIOMHUHAHHS MaTepHaa.

st a3pdexTuBHON pabOTHI C JIEKIIMOHHBIM MAaTEPUAIOM HEOOXO0TMMO 3a(HKCHPOBATh HA3BaHUE TEMBI, IUIAH JICKI[HH U
PEKOMEHIOBAaHHYIO JIUTEpaTypy. ITocie 3TOro NpUCTYIaTh K 3aMHCH COJCPIKAHUS JICKIHH.

B odopmineHnn KOHCIIEKTa JEKIHH BAKHBIM MOMEHTOM SIBIISICTCSI HEOOXOIMMOCTB OCTABJISATH IIOJISI, KOTOPBIC IIOTPEOYOTCS AJIst
HOCTIeAYIOIIeH paboThI HaJl ICKIIMOHHBIM MaTSPUAJIOM.

3aBepIIAOIIIM TAIIOM CAMOCTOSTEIIbHON PabOThI HaJl JIEKIHEH SIBIsIETCs. 00paboTKa, 3aKpeIUieHHE U yriIyOIeHHe 3HAHHH 10 TeME.
Heobxoanmo o0paruaTees K JSKIHIM HEOTHOKpaTHO. [TepBhIil MPOCMOTp 3amuceil KeIaTeIbHO CAeNaTh B TOT JKe ACHb, KOTra Bce
CBEXO B mamsiTd. KOHCIIEKT HY)XHO IPOYHTATH, 3aMI0HUTD POITYCKH, PacIiiin()poBaTh HEKOTOPHIE COKPALICHHUS. 3aTeM HA/I0
O3HaKOMHUTLCS C MAaTCPHUAJIOM TEMBI T10 y‘ie6Hl/le, BHECTHU HYKHBIC YTOUHCHHUS U NOIIOJIHCHUS B J'ICKL[PIOHH])IFI Mmarepual.

Pexomenaanum o pabore Ha 1a6OpaTOPHBIX paboTax

JlabGopaTopHoe 3aHATHE — 3TO OJHA U3 PAa3HOBUIHOCTEH MPAKTHUECKOTO 3aHATHSA, ABILTIomasics s dexTuBHON GopMoit yaeOHBIX
3aHATUH B OpraHU3alUK BICIIETO 00pa3oBaHus. JJabopaTOpHBIE 3aHATUS UMEIOT BHIPAXKEHHYIO TUCLUILUIMHBI, YIITyOJISIOT U
3aKpeIUIAIOT TEOPETHIECKUE 3HAHM.

Benymieli tunakTH4ecKkoi 1eblo 1a00paTOpHBIX paboT SABISETCS SKCIEPUMEHTAILHOE MOATBEPKICHUE U IPOBEPKA CYIIECTBEHHBIX
TEOPETHUECKHIX MONI0KEHUH (3aKOHOB, 3aKOHOMEPHOCTEIT), O3TOMY OHH 3aHUMAIOT IIPEUMYIECTBEHHOE MECTO IIPH U3YUCHUH
JUICIUIUIMH €CTECTBEHHOHAYYHOTO IIUKIIA.

B cooTBeTcTBUH ¢ Bemymieil AMTAKTHUECKON ENMbI0 CoepKaHIeM IabopaTOPHBIX pabOT MOTYT OBITh SKCIIEpUMEHTaIbHAS IIPOBEpKa
(dbopMyI1, METOAMK pacyeTa, yCTAHOBJIECHHUE U IOATBEP)KACHIE 3aKOHOMEPHOCTEH, 03HAKOMJIEHHE C METOJUKAMH IPOBEACHUS
SKCHEPUMEHTOB, YCTAHOBIICHIE CBOUCTB BEIIECTB, HX KAYECTBCHHBIX U KOIMIECTBCHHBIX XapaKTEPUCTHK, HAOIIOICHIE Pa3BUTHSL
SIBICHUH, IPOLIECCOB U JIP.

ITpu BEIOOpE comepxaHus U 00beMa Ta0OPATOPHEBIX PAdOT CiIeAyeT HCXOAUTh M3 CIOXKHOCTH Y4eOHOTO MaTepuaia Ul yCBOCHUS, U3
BHYTPHUIIPEIMETHBIX U MEKIPEIMETHBIX CBS3€H, U3 3HAUNMOCTH H3y4aeMbIX TEOPETUUCCKUX TONOKEHUH AT IPEeNCTOsIIeH
npoheCcCHOHANEHOH AeATeIBHOCTH, U3 TOTO, KAKOE MECTO 3aHHMaeT KOHKPETHas paboTa B COBOKYIMHOCTH JIa0OPaTOPHBIX paboT M X
3HAYUMOCTH 17151 QOPMUPOBAHUS LIETTOCTHOTO IIPEACTABICHHS O COAEPKAHUN yIEOHON AUCIUIIIHHEL

IMpu mraHUpOBaHKH TAOOPATOPHEIX PAabOT ClIEAYEeT YUUTHIBATH, YTO HAPSIY C BEAYIICH NUTaKTHIECKOI [ebI0 (TI0ATBEpIKACHUEM
TEOPETHUYECKUX MOJI0KCHNUH) B X0JIe BHINOIHEHHS 3aJaHUH Y CTyIeHTOB (YOPMUPYIOTCS IPAKTHYECKHE YMEHHS 1 HaBBIKK 00OpaleHus ¢
Pa3IHMYHBIMU IPUOOPAMH, YCTAaHOBKAaMH, JaOOPaTOPHEIM 000pYAOBaHUEM, alIapaTypOH, KOTOPBIE MOT'YT COCTABIISATh YacTh
npoheCcCHOHATEHOH IPAKTHIECKOH TTOTOTOBKH, a TaKXKe HCCIeI0BATEeNbCKIe YMEHNS (Ha0I01aTh, CPABHUBATH, aHATTM3UPOBATH,
YCTaHaBJIUBATh 3aBUCUMOCTH, JIeJIaTh BHIBOABI M 000OIIEHNS, CAMOCTOSTENEHO BECTH HCCIICI0BaHUE, OOPMIIATE pe3yIbTaThl).

Metoanueckue peKOMEHIalK K HOJATOTOBKE K ITPOMEKYTOUHOH aTTeCTallln

Ok3ameH\ — 3T0 r1y0OKasi UTOroBast MPOBEPKa 3HAHUN, YMCHHH, HABBIKOB M KOMITCTCHIHI 00YYarOIIUXCSL.

K cnade sx3aMeHa\10IyCcKarOTCst 00yUarOIHECs], KOTOPBIE BBITOIHIIN BeCh 00beM paboThI, TIPEAyCMOTPEHHON y4eOHOI IpOrpamMMoit
0 JUCLUIIUHE.

OpraHuzanys 1o MoJIroTOBKU K 3K3aMeHy Cyryoo MHAMBHAyalbHA. HecMOTps Ha 3TO, MOXKHO BBIIEJIUTH HECKOIBKO OOIINX




palMOHAIbHBIX IPUEMOB IIOJITOTOBKHU K 3a4€Ty, MPUTOJHBIX JJI1 MHOTHX CIIy4aes.

[Ipu moAroTOBKE K AK3aMEHY KOHCIIEKTHI Y4EOHBIX 3aHATHI HE JIOJDKHBI SABJISATHCS €AMHCTBEHHBIM HCTOYHUKOM HH(popMmaruu. Cienyer
00513aTeJIbHO MOIB30BATHCS eIlle YUeOHBIMU TOCOOMAMHY, CIIELMANbHON HAy9HO-METOUIECKON JINTEPaTypOH.

IToBTOPATH ClEeAyeT HE OTAEIbHBIE BOIPOCHI, @ TEMbI B TOH IOCIEJ0BATEIbHOCTH, KAK OHU M3JIarajuch JIEKTOPOM. DTO oOecreunuBaeT
MOJTyYeHHE LEeTbHOTO NPEACTaBIeHUS] 00 N3yUYeHHON TUCHUIUIMHE, & HE OTPHIBOYHBIX 3HAHHUH 110 OTAEIBEHBIM BOIIPOCAM.

Ecnu B X071€ TOBTOPEHUS BO3HUKAIOT KaKHE-TO HESICHOCTH, 3aTPyJHEHHS B IOHUMAaHUU OIPEIEIEHHBIX BOIIPOCOB, UX CIELYeT
BBINUCATh OT/JEIBHO U CTPEMHUTHCS HATH OTBETHI CAMOCTOSATEINIBHO, TOJIB3YSICh KOHCIIEKTOM JIEKIIUH 1 IuTepaTypoil. B tex ciyuasx,
KOIJIa 3TOro CAAeNaTh He yAaeTcs Hafo 00paIlaThes 3a IOMOIIBIO K IIPENoJaBaTeNio Ha KOHCYIbTAlUU, KOTOpas IPOBOJUTCS Hepe]
9K3aMEHOM.

IMoaroroBka k 3x3aMeHy (HaKTHUIECKH JOJDKHA IPOBOJUTHCS Ha NPOTSHKEHUHU BCETO NPOLECca U3YUeHUs JaHHO! JUCIMIUIUHEL. Bpems,
OTBOJMIMOE B MIEPHO IPOMEKYTOUHON aTTECTAINH, JAETCsl HA TO YTOOBI BOCCTAHOBUTD B MAMSTH N3y4SHHBIN YueOHBII MaTepuai u
CHUCTEMaTH3UPOBATh ero. YeM MeHbIle YCHIINI 3aTpayrBaeTCs Ha MPOTSHKEHHH CEMECTPa, TeM OOJIbIIe UX MPUXOAUTCS IIpUiIaraTh B
JTHM MIOJTOTOBKH K 3K3aMeHy. DopcupoBaHHOE K€ YCBOSHHE MaTepHala Jallle BCero OKa3blBaeTCs IOBEPXHOCTHBIM U HEIIPOYHBIM.
PerynspHas — yueba BOT JIyuIInii cioco0 MOArOTOBKU K 9K3aMEHY.
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