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IlosscHuTenbHAS 3aIlKCKa

Pabouas mporpamma cocraBieHa Ha ocHoBe 3akoHa «O0 oOpasoBanum B Poccuiickoit
Oenepann», DenepanbHOr0 TroCyAapCTBEHHOTO0 00pa3oBaTENbHOTO CTaHIApTa OCHOBHOTO
obmero o0Opa3oBaHus, OCHOBHOM 00pa30BaTENIbHOW MPOrpaMMbl  OCHOBHOTO  OOILEro
o0pa30BaHMsI MyHUIIUIAIILHOTO aBTOHOMHOTO 0011e00pa3oBaTenbHOro yupexaeHus «Cpennss
obmmeoOpa3zoBatenpHas mkoia Ne 7umenu ['epos Counanuctuueckoro Tpyaa B.H.Ileperynosa»
r. banakoBo CapaToBckoil 005acTH, IPUMEPHOW MpOrpamMmbl 3JIEKTUBHOTO Kypca «HayuHbie
OCHOBBI XUMHUM», pa3zpaboTanHyto aBTopamu: KapaceBa TaresiHa BsiuecinaBoBHa—pyKOBOJIUTENH
MPOEKTa, CTaplIMi METOAUCT Kadeaphl EeCTeCTBEHHO-Hay4yHoro ooOpaszoBanus ['AY [I1O
«COUPOy»; BacunbunkoBa OxcaHa AHatonbeBHa — yuurtenb xumuun MOV «Jluneit No 4y
Bomxckoro paitona r. CaparoBa»; Tropuna HMpuna BaneppeBHa — yuurens xumuun MOVY
«I'mmuazus Ne 7» Bomxkckoro r. Caparosa.

YueOHbIi (37eKTUBHBIN) Kypc «HaydHble OCHOBBI XMMHUW» CO3/IaH B LESAX 00€CTICUCHUS
NPUHIUIA BApUATUBHOCTH U y4YeTa WHAWBUAYAIbHBIX MOTpeOHOCTEH o0yyaromuxcs U MpU3BaH
peain30oBaTh CIAEAYIOUYI0 (DYHKIHIO: paclIUpHUTh, YIJIyOUTb, IOMOJHUTH H3y4YE€HHE XHMHUH,
BXOZsIIeH B mpeaMmeTHyro obnacth «EcTecTBeHHbIE Haykm». Y4eOHBIH (3JEKTHBHBIN) Kypc
«Hay4Hble OCHOBBI XUMHI» SBJISIETCSl 00SA3aTENbHBIM I M3YYEHHUS BCEMH OOydYarolIMMHUCS Ha
YPOBHE Cpe/iHero oouiero o0pa3oBaHusi, BEIOPABIIMMH HpeAMET « XUMHI» Kak 00s3aTeNIbHBINA B
cooTBeTcTBUM ¢ npoduieM. [Iporpamma yueOHoro (asekTuBHOro) Kypca «HayuHble OCHOBBI
XUMUU» U1 00pa30BaTeNbHBIX OpraHU3alUi, pealu3yIoIuX MPOrpaMMbl CPEJIHEro OO0IIero
oOpazoBanmsi (manee — Ilporpamma) paszpaboTaHa B COOTBETCTBHH CO  CJCAYIOIIUMH
HOPMaTUBHO-TIPaBOBBIMU JIoOKyMeHTaMu: — DenepanbHbiil 3akoH Poccuiickoit @eneparuu ot 29
nexadpst 2012 roma Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparum» (¢ N3MESHEHUSIMH
U JonojHeHusIMH); — DepepanbHbIl rOCYJapCTBEHHBIM 00pa30BaTENIbHBIN CTaHAAPT CPEIHETO
obmiero o0pa3oBaHMsA, YTBEP)KACHHBIH TNpUKa3oM MuHHCTEpCTBa O0pa3oBaHMA W HAyKH
Poccuiickoit ®enepaunn ot 17 mas 2012 r. Ne 413 (¢ uU3MEHEHMSIMM U JONOJHEHUSMHU); —
[Topsimox opraHuzalud U OCYIIECTBICHHS 0Opa30BaTENbHON NEATENBHOCTH MO OCHOBHBIM
o0mmeo0pa3oBaTebHBIM POTPaMMaM — 00pa30BaTENbHBIM MPOrpaMMaM HAvaJIbHOTO OOINEro,
OCHOBHOTO OOIIIETO U CpelHero o0IIero oopa3oBaHus, yTBEPkKACHHBIM MprUKka3oM MuHOOpHAYKH
Poccun ot 30.08.2013 rona Ne 1015(c usmenenusimu u gononaenusmu); — CanlluH 2.4.2.2821-
10 «CaHuTapHO-3MHUIEMUOSIOTHYECKUE TPeOOBAaHUS K YCIOBUSIM M OpraHu3aliiu oOydeHus B
o01meo0Opa3oBaTeNbHbIX yupekaeHusx» (nanee — CaunlluH), yTBep» IeHHBIM MOCTaHOBIEHUEM
['maBHOTO TOCYymapcTBEHHOTO cCaHUTApHOTO Bpada P® ot 29.12.2010 Ne 189(c u3meHeHusIMU 1
nonoiHeHussMu). [Iporpamma yueOHOTo (3JIEKTHBHOT0) Kypca 00ecIeyrBaeT:

* YOBJIETBOPEHNE UHIMBUIYaJIbHBIX 3aIIPOCOB O0YYAIOIINXCS;

* 001eoOpa3oBaTeNbHYI0, OOMIEKYIBTYPHYIO COCTABIISIIOIIYIO MPH MOJTYYSHUH CPEAHETO O0IIEero
o0Opa3oBaHws;

* pa3BUTHE JMYHOCTH OOYyYarOIIMXCs, MX IO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYaJIbHOW M
LIEHHOCTHO-CMBICIIOBOM cephl;

* pa3BUTHE HaBBIKOB CAMOOOPA30BaHMS U CAMOIIPOCKTUPOBAHMUS,

* yrayOieHue, pacHIMpeHHe W CHCTEMaTH3allii0 3HAaHWW B BBIOPAaHHON 00JIaCTM Hay4HOTO
3HaHUS WIKM BUJA ACSITEIbHOCTH;

* COBEpILICHCTBOBAaHME HMEIOLIErocs U MNpUOOpPETeHHEe HOBOTO ONbITa IO3HABATEIbHOU
JeSITeNbHOCTH,  HPO(PECCHOHATBHOTO  caMoolpeneneHuss — oOydwarommuxcs.  IIporpamma
KOHKPETH3UPYET CoepKaHue MpeaMeTa « XUMHUS» U J1aeT MPUMEPHOe pacrpeaesieHue yaeOHbIX
4acoB II0 COJEp)KaTelIbHBIM KOMIIOHEHTaM M pasfenaM. /[laHHas mporpamma TIapaHTHPYeET
o0OecrieueHne €AMHCTBA 00pa3oBaTENbHOTO MPOCTPAHCTBA 3a CYET IPEEeMCTBEHHOCTH,
MHTErpalliy, TNPEJAOCTaBICHUA PaBHBIX BO3MOXKHOCTEM UM KayecTBa OOpa30BaHMS, MOXKET
UCIIONIb30BAaThCS  OOpa3oBaTeNbHOM  OpraHusauuedl mnpu  pa3paboTke  00pazoBaTENbHOMN
nporpammMbl. Cozepkanue IIporpamMmbl CTPOUTCS € Y4ETOM PETHOHAIBHBIX OCOOCHHOCTEH,
yCIoBUM 00pa3oBaTENbHBIX OpraHW3allMid, a TaKXe C YYETOM BOBJICUYCHHSI OOYYArONIUXCs C



OTPaHUYEHHBIMH  BO3MOXHOCTSIMH  370pOBbs. OCHOBHBIE LE€NM M3Y4YEHUS  y4eOHOTo
(anmexTuBHOrO) Kypca «HayuHble OCHOBBI XMMHHM» - CHCTEMHOE€ U OCO3HAHHOE OCBOCHHE
XUMHWUYECKUX 3HAHUH, OBJIAJIEHUE METOJaMH IO3HAHUS M MCCIEAOBAHUS XUMUYECKUX BEILECTB,
MIPUMEHEHHUs TOJIYYCHHbIX 3HaHWM JJIsl TIOHMMaHUs OKpyXkatoniero mupa. OCHOBHbIE 3aJauM:
(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHs, XUMHUYECKOI'O MBIIUICHUS A NOHUMAaHUS POJIH
XUMHHM B TIO3HAHUU MPHUPOJABI U €€ 3aKOHOB; CO3/IaHUE YCIOBUH [UIsl CaMOCTOSITEILHOTO
MOJIyYeHHUsI, NepepadOTKW W NPUMEHEHHs XHMHUYECKMX 3HAHWH; pa3BUTHE MOTHBALUU
oOydaroluxcs K MPOJOJDKEHHIO €CTeCTBEHHOHAay4YHOro oOpa3oBaHMs; (opmupoBaHHE
XMUMUYECKOH, 9KOJIOTHYECKOH KyIbTyphl 00yUYaIOIIUXCS.

OBIIASA XAPAKTEPUCTUKA YUEBHOTI'O (3JIEKTUBHOI'O) KYPCA

Copepxanne y4eOHOTO (DIEKTUBHOTO) Kypca «HaydHble OCHOBBI XHMHW» TIPEICTABIICHO
KPYIIHBIMHM pa3fielaMHi, HauMHasg C OPraHMYEeCKOM XMMHHM W 3aKaH4YMBas CUCTEMAaTH3aluen
3HaHUU 1O TEOPETHYECKHMM OCHOBaM OOIIEH W OpraHMYecKod XUMHUU Ha OCHOBE BEAYIIMX
3aKOHOB M TEOpPUM XUMHUYECKOW Haykd. Pa3nmensl ’kemarenbHO WM3ydaTh B NPEACTaBICHHOU
MOCINEA0BATEIHHOCTH, T.K., 3TO TIO3BOJISIET CHOPMUPOBATH Y 00YHYAIOIINXCS IIEIOCTHYIO CUCTEMY
XUMHUYECKUX 3HaHuH. [IporpaMMHBIi MaTepran oTpa)xaeT BCe COBPEMEHHbIE 3alIpoChl 00IIecTBa
K XUMHUYECKOMY 00pa30BaHUIO — MPUMEHEHHE HJICH Pa3BUBAOIIETO OOYUYCHHS] XUMHH, CO3JJaHHe
YCIIOBUM JIJ11 MEXKIPEAMETHON MHTETPALlUH, UCTIOJIb30BAHUS

BO3MOXKHOCTEH MpeaMera s COUMATM3AllMi U WHAMBUAYAIBHOTO Pa3BUTHS OOYYArOIIMXCS.
lennocTHpie opueHTHpHl [IporpamMMbl ONpENENsIOTCS HANPABICHHOCTHIO HAa HAIMOHAJIbHbBIN
BOCTIIUTATEIbHBIA HJ€ad, BOCTPEOOBAHHBI COBPEMEHHBIM POCCUHUCKUM OOIIECTBOM U
rocygapctBoM. [IporpamMma mpemycMarpuBaeT OOECTICUCHHE YIUIYOJICHHOW TMOATOTOBKH
oOyuatomuxcs o xumud. [Iporpamma npennaraer 6osee ray0oKoe U3ydeHUE BEAYIINX HIICH U
TEOpUU XUMHUUeCKoN Hayku. C MOMOIIBI0 CPAaBHUTEIBHOTO 0000IIeHNs O0IIel 1 OpraHuuecKoi
XUMHH PACKPBIBAIOTCS OCOOCHHOCTH CTPOCHHSI XUMUYECKHUX BEIIECTB, (OPMUPYETCS MOHATHE O
B3aUMOCBSI3M OPraHUYECKHMX W HEOPraHWYECKUX COCIMHEHWH, XUMHUYECKHUX PpPEAKIUMH,
WCIIOJb30BAaHUSl €IMHBIX METOJOB TIOJYYEHHUS] U MCCIEAOBAHUS XUMHUUYECKUX BEIIECTB.
[Iporpamma Mmo3BOJsS€T CO3AaTh XMMHYECKYIO KApPTHHY OKPYKAIOIIEr0 MHpPA, BKIFOYAIOIIYIO
KOMIIOHEHTHI KHBOW © HexuBod mnpupoasl. Copaepxkanue IIporpamMmbel pa3paboTaHo B
COOTBETCTBUM C TPEOOBAHUSAMH COBPEMEHHOM IUIAKTUKH ¥ BO3PACTHOW TICHXOJOTUUH
HANpPAaBIIEHO Ha peIlleHue 3a1ad 0000IIEeHUS TEOPETUYECKUX OCHOB OOIIeH, HEOpraHMYECKOM
XUMUU M OPTaHWYECKONW XMMHH C OMOpod Ha (yHIAMEHTAJIbHBIC TIOHATHSI, 3aKOHBI U TEOPHH.
Benymyro poib B packpbITHE  COAEPXKAHUSA  NPUHAUICKUT  AJIEKTPOHHOW  TEOPHUH,
MEPUOJUYECKOMY 3aKOHY M CHUCTEME 3JIEMEHTOB, TEOPUHU XUMHUYECKOTO CTPOCHHS BEIIECTB.
[Iporpamma yueOHOro (2JIEKTHBHOTO) Kypca «HaydHble OCHOBBI XUMHUUW» MpeACTaBICHA
CHEAYIOIMMH COJICP/KATEIIbHBIMU KOMITIOHEHTaMU: YTJieBojopoabl; Kuciopomacoaepxamniye
OpraHMYecKre BelllecTBa. A3aTcojaepXkallie OpraHMYecCKHMe BelllecTBa; BemecTBa KUBBIX
KJIETOK; BBICOKOMOJIEKYISIpHBIE OpraHMYECKHE BENIECTBA, BOJIOKHA; BemiecTtBo; Xumuueckas
peakiusi; KoMmIuieKCHbIE COEAMHEHHUS W KpHUCTauioruapartbl; Kimaccudukaius BEIIeCTB U HX
cBoiicTBa; CruiaBel M MHTEpMETAIUTHABI;, MHOTOOOpasne oprannydecknx BemiecTs; [lo3Hanume u
MPUMEHEHHE BEIIECTB M XUMHYECKUX peakuuid. [IpuHIUNBI ¥ OCOOCHHOCTH COJACpIKAHUS
[Tporpammer: [IpUHIUIT CUCTEMATUYHOCTH U TMOCIEIOBATEIBHOCTH MPEAIOIAraeT BbIJICICHNUE B
M3y4aeMOM MaTepuaje BeAyLIMX UAEH U TEOpUid, BBICTPAUBAHUE JIOTHUYECKOM CUCTEMBI Kypca U
y4eOHOT0 MaTepuaja BHYTPH OJHON TeMbl. [IpMHIMII CHCTEMHOCTH W TOCIEAOBATEIIBHOCTH
MO3BOJISIET COXPAHUTh COOTHOLIEHHUE MEXKAY TEOPETUUECKHUMH MOJIOKECHHUSIMU U IPAKTHYECKOU
COCTaBJIAIONIEN Kypca. Peanusyercs B MOCIENOBATEIBHOCTH TEOPUHU, NMPAKTUKH, KOHTPOJIS W
CaMOKOHTPOJIS ydaruxcs. [I[puHIMI HEenpephIBHOCTH MO3BOJISIET OPTaHU30BLIBATH OO0YUYECHHE C
OTIOPO Ha 3HAHUSI XMMUH, TIOJyYCHHBIE HA CTYTCHIX HAaYaIbHOTO OOIIET0 U OCHOBHOTO

o0miero oOpa3oBaHus, a TaKKE€ Ha KU3HEHHBIA OMBIT oOyuaromuxcs. Kpome Toro, GOIbIIyr0
pOJIb WTPAlOT 3HaHUS, CHOPMHPOBAHHBIE NPYTUMH TMpPEAMETHBIMH oOnacTsamu. [IpuHiumn



JOCTYIHOCTH U MHIAWBUAYAIN3ALUN CTPOUTCS HA ydeTe y4eOHBIX BO3MOXKHOCTEH 00yJaromuxcs.
[lo3Bonsier BBIOpaTh ONTHMAJIBHO Y4YEOHBIH MaTepHall, COOTBETCTBYIOUIMI BO3PACTHBIM,
¢u3nuecKkuM, TICHUXOJOTHYECKMM U  HMHTEIJICKTYAJIbHBIM OCOOCHHOCTSAM  OOYYarolIuXcs.
OOyyeHre XHUMHMYECKOMY COJIEP)KaHUIO OCTAETCS JOCTYIHBIM, HO MO3BOJISIET YMCTBEHHO H
MHTEJUICKTYaJIbHO pa3BUBaTh oOywaromuxcsa. IIpuHIMI BapHaTUBHOCTH B OpraHU3aLUuU
o0pa30BaTeNbHON AESITETPHOCTH JaeT BO3MOXKHOCTH JJISi Pa3IUYHbIX BapHAHTOB peaTU3allu
TEOPETUYECKOM M MPaKTHYECKOW YacTH Kypca, HCXOAd U3 OOECIEYeHHOCTH Kypca
MaTepruaIbHOTEXHUYECKUM, HH(OPMAIIMOHHBIM, METOANYECKUM 00ecrieYeHHeM, 0COOCHHOCTSIMU
pasHbIX rpynn odydaronuxcs B kiacce. [1o3Bonser uckaTh KOHCTPYKTUBHBIC ITyTH OpraHU3alluN
y4eOHOM JEsITeNTbHOCTH HE TOJIBKO Y4YuTeNo, HO M oOywatromumcs. [lpuHuun muHuMMakca B
opraHuzalu  oOpa30BaTENbHONW  JEATENBHOCTH  IMO3BOJSET  OOyYaroIIUMCS  OCBOUTH
00s3aTebHYI0 YacTh peanuzyemMoil mnporpamMmbl. OAHAaKo MporpaMMa JaeT BO3MOKHOCTb
pPa3BUTHIO TBOPYECTBA, MHTEIJIEKTA YYAIMXCS 4YEpe3 y4acTHE B IPOEKTHOW NEATENbHOCTH, B
HCCIIEIOBATENIbCKOM JIEATENbHOCTH, B PELICHUM 3a]ad MOBBILICHHOIO YPOBHS CJIOKHOCTH.
CucteMHO — JIESTETBLHOCTHBIN MOaXo, peanusyeMslid B IIporpamme, mo3Bossier popMHUpOBaTh
JUYHOCTHBIE, METAalpeIMETHbIE M TMPEIMETHbIE pe3yJbTaThl, O0O3HAYEHHBIE (eaepalbHbIM
rOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHJAPTOM B MPEIMETHOW 00JacTH €CTEeCTBEHHO-
HAy4YyHOTO 00pa30BaHuUs C YYETOM MHAUBUAYAIbHBIX OCOOEHHOCTEH yyaIuxcsl.

MECTO B VYYEBHOM IIJIAHE Ha ypoBHe cpeanero oOmiero oOpa3oBaHHs Yy4eOHBIH
(onexTuBHBIN) Kypc «HayuHble OCHOBBI XUMHH» SIBISETCS O0S3aTENbHBIM JUISI MU3YyUEHUS U
SBIISICTCS OJJHOM M3 COCTaBJISIOIIMX MpeaMeTHoW obmactu «EcrecTBeHHble Haykm». [Iporpamma
y4eOHOTO (IEKTUBHOTO) Kypca «HaydHble OCHOBBI XMMHUW» paccuuTaHa Jyisi ydarmmxcs 11
KJacca 68 yueOHBIX YacoB, 2 yaca B HeZIeN0, 34 yueOHbIe He/IeH.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUYEBHOI'O (QJIEKTHMBHOI'O) KVYPC
«HAYYHBIE OCHOBbBI XUMUN»

[InanupyemMble pe3yibTaThl OCBOSHHS MPOrpamMmbl yueOHOro (3JIeKTUBHOro) Kypca«Hayunbie
OCHOBBI ~XHMHM» YTOYHAIOT UM KOHKPETH3MPYIOT o0Ilee TMOHMMaHUE JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB KaK C MO3UIUI OpraHU3allMi UX JOCTH)KCHUS B
00pa3zoBaTeIbHOMN AEATEIILHOCTH, TaK U C MO3UIIUN OLEHKH JTOCTUKEHUS ITUX PE3YIIbTATOB.
Pe3ynbTaThl u3yueHus: yueOHOTo (3JE€KTUBHOTO) Kypca JOJIKHBI OTPaKaTh: Pa3BUTHE JIMYHOCTH
o0yyaromuxcs CpeJICTBAMU MpeAsIaraeMoro JJisi H3y4eHHs yueOHOro MpeIMeTa, Kypca: pa3BUTHE
o0miel KylbTypbl OOYyYaroUIMXcs, X MHPOBO33PEHHS, LEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
pa3BUTHE NO3HABATENILHBIX, PETYISTUBHBIX 1 KOMMYHUKATHUBHBIX CIIOCOOHOCTEH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpa3BUTHIO U NPO(ECCHOHATBLHOMY CaMOOIPENEICHHUIO; OBJIAJCHHUE
CHCTEMAaTUYeCKMMH 3HAaHMAMU M TPUOOPETEHHE OIbITa OCYIIECTBICHHUS IeJIeco00pa3Hol U
pe3yJIbTaTUBHOM JEATENIbHOCTH; Pa3BUTHE CIOCOOHOCTH K HEMPEPhIBHOMY CamM0O00pa3zoBaHMUIO,
OBJIAZICHUIO  KJIIOUEBBIMM  KOMIIETEHTHOCTSIMHM,  COCTaBJISIONIMMM  OCHOBY  yYMEHHS:
CaMOCTOSITETbHOMY IPUOOPETEHHUIO M MHTETrpaliy 3HaHUH, KOMMYHUKAIIUU U COTPYIHUYECTBY,
3QGEeKTUBHOMY  pelIeHHI0  (pa3pelieHuio)  MpobieM, OCO3HAHHOMY  HCIOJIb30BAaHUIO
MH(GOPMALIMOHHBIX U KOMMYHHUKALMOHHBIX TEXHOJOTHM, caMOOpraHu3aluu U CaMOperyJIsiuy;
o0ecrieyeHne akaJeMHYecKod MOOMIBHOCTH M (MJIM) BO3MOXKHOCTHU TOJJIEPKUBATh M30paHHOE
HarpaBieHue oOpaszoBaHms; oOecrieueHrne MPOPECCHOHATBPHON OpPHUEHTAIMH OO0YyYarOIIUXCH.
[Tnanupyemble JTUYHOCTHBIE pe3yNbTaThl JIMUHOCTHBIE Pe3yJIbTaThl BKIOYAIOT (OPMHPOBAHUE
YyBCTBA FOPJOCTU 3a BKJIAJ] POCCUHCKUX YUEHBIX XMMHKOB B Pa3BUTHE MHPOBOM XHMHUYECKOU
HayKM; TOJArOTOBKAa  BbIOOpa  HMHIMBHUIYaJbHOW  OOpa3oBaTeIbHONM  TpPaekKTOpUH U
npodeccuoHanpbHOM  OpueHTanuuu  oOydaromuxcs; (GopMHpOBaHME yMEHUS  YNPaBIAThH
MIO3HABATEJILHOW JEATENbHOCTBIO; PAa3BUTHE CIIOCOOHOCTH K PEIICHUIO MPAKTHUECKUX 3ajad,
YMEHHIO HaXOAMThb CIOCOOBI B3aUMOJIEHCTBUSL C OKPYXAIOUIMMH B Y4YEOHOH W BHEYpPOUHOI
NeSTeNbHOCTH; (POPMUPOBAHME XHUMHYECKOM M JKOJOTMYECKOW KyJIbTyphl; BOCIUTAHUE
0e30macHOro 0oOpalieHus C XMMHYECKHMMH BEIIECTBAMHM U CTPEMJICHHUS K 3/I0pOBOMY 0Opasy
*u3HU. [naHupyeMble MeTanpeIMETHbIE pe3ybTaThl. MeTanpeIMeTHbIE pe3yJIbTaThl OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOW MpOrpamMMmbl MPEACTABIEHBl TpPeMs TIpyNIamMH YHHBEpPCAIbHBIX



yueOHbIx aeiictuii (YVY]1). PerynsaTiuBHble yHHUBepcallbHbIe yueOHbIE EHCTBUS CAMOCTOSTEIHLHO
ONpENENATh LENH, 3a4aBaTh MapaMeTPbl U KPUTEPUH, IO KOTOPBIM MOYKHO OIIPEIENNTb, YTO LIEJIb
JNOCTUTHYTa; OLICHMBAThb BO3MOXHBIC IIOCJIEACTBHUS JOCTUKEHUSA IIOCTABICHHOW LEIU B
NEeSITeIbHOCTH, COOCTBEHHON JKM3HM M JKU3HH OKpY)KAIOIIMUX JIFOJEH, OCHOBBIBAasCh Ha
COOOpaKeHHAX OHTUKM M MOpald; CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJaud B
0o0pa30BaTeabHON NEATENbHOCTH U KU3HEHHBIX CUTYAIHIX;

OLIEHMBATh PECYpChl, B TOM YHCIIE BpeMs M JIpyrHe HeMaTepHallbHbIe Pecypchbl, HEOOXOAUMBIE
JUIs JOCTHKEHMSI TIOCTABJIGHHOM 1eiH; BBIOMpATh MyTh JOCTH)KEHUS LENH, IUIaHUPOBATh
pElIeHnEe TOCTABJIEHHBIX 3a/Jad, ONTHUMU3MPYsS MaTepHUajbHble M HEMAaTepUaJIbHBIE 3aTpathl;
OpraHM30BbIBaTh  I(PQEKTUBHBIM TMOUCK pPECypcoB, HEOOXOAUMBIX Ui  JOCTHIKECHHS
[IOCTaBJICHHOW II€JIM; COIIOCTABIATH IIOJIYYEHHBIH DPE3yJbTAT AEATEIBHOCTU C IIOCTaBICHHOMN
3apaHee 1ienbto. [lo3HaBarenbHbIE yHHUBEpcajbHble y4eOHBbIE NEWCTBUSA. MCKAaTh U HAXOJIUTh
0000IIIeHHBIE CITOCOOBI  pelieHus 3ajady, B TOM 4YHCIE, OCYIIECTBIISATh pa3BEPHYTHIH
WH()OPMAITMOHHBIM TIONCK W CTaBUTh HA €ro OCHOBE HOBBIC (y4eOHBIC M TIO3HABATEIHHBIC)
3aJjaud; KPUTHYECKH OIICHWBAaTh W MHTEPIPETUPOBATh HHPOPMALMIO C Pa3HBIX IO3UIHA,
pacrno3HaBaTh U (UKCUPOBATH MPOTUBOPEUHs B MH(GOPMALIMOHHBIX MCTOYHUKAX; HCIOJIb30BaTh
pa3n4yHble MOJECIIBHO-CXEMATUYECKUE CPEICTBA Ul NPEICTaBICHUS CYIECTBEHHBIX CBS3€U U
OTHOILIEHUH, a TaKKe MPOTUBOPEUHIA, BHISBIEHHBIX B MH(POPMAIIMOHHBIX UCTOYHUKAX; HAXOAUTh
U IPUBOJUTH KPUTHUECKHE AapryMEHTbl B OTHOLIEHUM JAEWCTBUH U CYXXJIEHUH JApYyroro;
CHOKOMHO M Pa3yMHO OTHOCHUTHCA K KPUTHYECKHM 3aMEUaHUSIM B OTHOILIEHHUH COOCTBEHHOI'O
CYXJIEHUs, paccMaTpHUBaTh HX KaK pPECypc COOCTBEHHOIO pPa3BUTHA; BBIXOAWTH 33 PaMKH
y4eOHOro ImpeaMeTa U OCYILIECTBIIATD IIeJIEHAPaBIEHHBIN OUCK BO3MOKHOCTEH JJIsl IIUPOKOTO
IepeHoca CPeJCTB M CIIOCOOOB JIEHCTBUSA; BBICTpAUBATh MHIMBHIYaJbHYIO 0Opa3oBaTEIbHYIO
TPAaCKTOPHUIO, YUYWTHIBAs OIPAHWYEHUS CO CTOPOHBI JAPYIMX YYAaCTHHKOB M PECYypCHBIE
OTPaHUYEHMS; MEHATh W YJEP/KUBATh pa3Hble MO3ULMU B I103HABATEIBHOW JEATEIBHOCTH.
KoMMyHMKaTHBHBIE  yHUBEpcajbHble  y4yeOHble  JEHCTBUS.  OCYIIECTBISATH  JCJIOBYIO
KOMMYHHKAIMIO KaK CO CBEPCTHHKAMM, TaK M CO B3POCIBIMU (Kak BHYTpPH 0Opa3oBaTEIbHOM
OpraHM3alliM, Tak U 3a ee MpejesaMu), MoAOUpaTh MApTHEPOB I JEIOBOM KOMMYHUKALIUU
UCXON U3 COOOpa)KeHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JUYHBIX CHUMIIATHI;, MpU
OCYIIECTBJICHUH TPYIIOBOM pabOThl OBITh KaK PYKOBOAMTEIEM, TaK M UYJIEHOM KOMaHJbl B
pasHbIX pONsIX (reHepaTtop HAeH, KPUTHK, HCIOJIHUTENb, BBICTYMAIOMIMN, SKCHEpT U T.1.);
KOOPJMHHUPOBaTh W  BBINOJNHATH pabOTy B YCIOBUSIX peajbHOro, BHPTYaJIBbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBHS; Pa3BEpHYTO, JIOTHYHO M TOYHO H3JaraTb CBOIO TOUYKY
3peHUs] C UCIHOJb30BAaHUEM aJCKBAaTHBIX (YCTHBIX W IHMCHbMEHHBIX) S3BIKOBBIX CPEICTB;
pacro3HaBaTh KOH(DJIMKTOTCHHBIE CHTyallud M NPEAOTBpAIlaTh KOHQIMKTBI O MX AKTUBHOU
¢da3pl, BBICTpaMBaTh JEJIOBYIO M OOpa30BaTeIbHYI0 KOMMYHHUKAIIMIO, H30eras JUYHOCTHBIX
OLIEHOYHBIX CyxJaeHUM. [Inanupyemble peMETHBIE PE3YIIbTAThI

B pesynbrare obyuenus mo IIporpamme yueOHOro (a1ekTuBHOro) kypca «HaydHble OCHOBBI
XUMHW» OOYyYarolUiics HAYYMTCSl: PacKpbIBaTh Ha MPUMEpPAX poJib XMMHHU B (POpMHpPOBaAHHUH
COBPEMEHHOW HAay4YHOI KapTUHBI MUPA U B IPAKTUUECKOHN AESITEIbHOCTU YEJIOBEKA, B3aUMOCBS3b
MEXIy XHUMHUEH U JApYTMMH eCTECTBEHHBIMH HayKaMM; WUIIOCTPUPOBATh Ha MpHUMepax
CTAaHOBJICHHE M DSBOJIIOLMIO OPraHUYECKOM XUMHUM KaK HAayKd Ha Pa3IUYHBIX HCTOPUYECKUX
JTanax ee pa3BUTHS; yCTaHABIUBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIYy CTPOCHHEM aTOMOB
XUMHMUYECKUX 3JIEMEHTOB U NEPUOANUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKHX JIEMEHTOB U UX
COCUHEHHH B COOTBETCTBUU C TIOJOKEHHEM XHUMHUYECKHX OJJIEMEHTOB B IEPUOIUYECKON
CUCTEME; AHAIN3MPOBATh COCTaB, CTPOEHUE M CBOMICTBA BEILIECTB, NPUMEHSSI IOJIOKEHUS
OCHOBHBIX XHMHUYECKHUX TEOpPHUI: XUMHUYECKOIO CTPOEHHS OpPraHM4ecKuX coequHeHuit A.M.
bytnepoBa, cTpoeHuss aToMa, XUMHUYECKON CBSA3H, JIEKTPOJIUTUYECKON JAUCCOLMALUN KUCIOT U
OCHOBaHUI; yCTaHaBIMBaTh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY CBOMCTBAMH BEIIECTBA U
€ro COCTaBOM WU CTPOEHUEM; MPHUMEHATH IpaBUIa CHUCTEMAaTUYECKOW MEXKIYyHapOIHOU
HOMEHKJIaTypbl KaK CpEACTBa pa3jMueHuss W WACHTU(UKAIMM BEIIECTB MO MX COCTaBy U



CTPOEHHUIO; COCTaBJIATh MOJIEKYJIIDHBIE M CTPYKTypHBIe (OpPMyJIbI HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB KaK HOCUTeNed MH(pOpMaluu O CTPOCHHMU BEIECTBA, €ro CBOMCTBAaX U
NPUHAICKHOCTH K OIpPEIeIEHHOMY KJIacCy COEAMHEHH; OOBSACHATh NMPUPOIY M CIIOCOOBI
o0pa3oBaHMsI XUMHUYECKOW CBSA3M: KOBAJICHTHOW (MOJSPHOM, HEMOJSIPHOM), HOHHOM,
METAJIJINYECKON, BOJOPOJHOM — C IIEJIBIO ONpPEAENEHUS XUMHUYECKONM aKTHBHOCTH BEIIECTB;
XapakTepu3oBaTh (PU3UYECKHE CBONCTBA HEOPraHMYECKHMX M OpraHMYeCcKHX BEIIECTB U
yCTaHABIIMBaTh 3aBHCUMOCTh (DU3MUYECKUX CBOMCTB BEIIECTB OT TUNA KPUCTAJUINYECKON
pElIeTKH; XapaKTepH30BaThb 3aKOHOMEPHOCTH B H3MEHEHHM XHUMHUYECKHX CBOMCTB MPOCTBIX
BELIECTB, BOJAOPOJHBIX COEAMHEHMMH, BBICIIMX OKCHUIOB U T'MIPOKCHIOB; MPUBOAWUTH IMPHUMEPHI
XUMHUYECKUX PEeaKIfil, paCKphIBAIOIINX XapaKTepHble XUMUYECKHE CBOIICTBA HEOPTAHUYECKUX U
OpPraHMYECKUX BEIIECTB M3YYCHHBIX KJIACCOB C LENbI0O UX HWAGHTH(PUKAIUU U OOBSICHEHUS
o0acTy MPUMEHEHHUSI; OTIPEACIIAThH MEXaHU3M PEAKIMHU B 3aBUCUMOCTH OT YCJIOBHM MPOBEACHUS
peakuuy U MPOrHO3MPOBATh BO3MOXKHOCTh IIPOTEKAHUS XMMHYECKHX pEaKLUi Ha OCHOBE THIIA
XUMHYECKON CBSI3M M AKTUBHOCTH pPEAareHTOB; YCTAHABIMBATh 3aBUCHUMOCTb PEAKI[MOHHOM
CIOCOOHOCTH OpPraHUYECKUX COCIMHEHUH OT XapakTepa B3aWMHOIO BIIMSHHUS aTOMOB B
MOJIEKyJaX C IeJIbI0 NPOTHO3UPOBAHUS MPOJAYKTOB pEaKIUHU; yCTaHABIMBaTh 3aBUCHMOCTb
CKOPOCTH XHMHYECKOM PpEaKIMM M CMEIIEHUS XHUMHYECKOIO paBHOBECHSI OT pa3IUYHBIX
(akTOpOB C LIENbI0 ONMPEIEICHNUS ONTUMAIbHBIX YCIOBUN MPOTEKaHHUSI XUMHUUECKHUX MPOIIECCOB;
YCTaHABIMBAaTh TEHETHUYECKYIO CBA3b MEXKIY KJIacCaMM HEOPraHMYECKUX M OpPraHMYECKHUX
BELIECTB AJI1 OOOCHOBAaHMSI MPUHIUIHAIBHON BO3MOXKHOCTH TMOJYYEHHS] HEOPTaHUYECKUX U
OpPraHUYeCKUX COEJAMHEHHH 3a/JlaHHOTO COCTaBa U CTPOEHMS; MOAOMPATh PeareHThbl, YCIOBUS U
OTIpEeIETATh MPOAYKTHI peaKkinii, MO3BOJIAIOMINX PEaTU30BaTh J1a00paTOPHBIE U MPOMBILUICHHBIE
CIOCOOBI TONYYEHHUS] BaKHEHIINX HEOPraHWYECKHMX M OPraHUYECKUX BEIIECTB; OIpPEIeIsATh
XapakTep cpenbl B pe3yJbTaTe THIPOJIU3a HEOPraHMYECKMX M OpPraHMYeCKHX BEIIEeCTB U
NPUBOJUTH NMPHUMEPHI THAPOJIM3a BEUIECTB B IMOBCEHEBHON JKU3HU YEJIOBEKA, OMOJIOTHYECKUX
OOMEHHBIX TpoIlleccax M  MPOMBIIUIEHHOCTH; MPUBOAUTH MPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUI B IPUPOJE, IPOU3BOICTBEHHBIX NIPOLIECCAX U )KU3HEIEATEIBHOCTH
OpPraHHU3MOB; OOOCHOBBIBATH MPAKTHUYECKOE HCIOJIb30BAaHUE HEOPraHUYECKHX M OPraHUYEeCKUX
BEIIECTB U UX PEAKUUI B MPOMBIIUIEHHOCTH U OBITY; BBIIOIHATH XUMHUECKHI IKCIIEPUMEHT 110
PAacro3HABAaHUIO M IOJIYYEHHIO HEOPTaHMYECKUX M OPraHMYeCKHUX BEIIECTB, OTHOCSIIUXCS K
pa3NMYHBIM KJIacCaM COEIUHEHUH, B COOTBETCTBMM C TMpaBWJIaMH M IpHeMaMH Oe30MacHOu
paboThl ¢ XMMUYECKUMHU BEIIECTBAMHU U JIaDOPATOPHBIM 00OPYIOBAaHHEM; MPOBOAUTH PACUEThI
Ha OCHOBE XMMHUYECKUX (OPMYJ U yPAaBHEHUH peakIfii: HaXOXKACHUE MOJEKYIISIPHOU (OpMyIIbI
OpPraHUYECKOTO BEIIECTBA IO €ro IMIIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINUX B €ro
COCTaB, WJIM IO TPOJYKTAaM CrOpaHMs; pacueTbl MacCOBOM JONM (Macchl) XMMHUYECKOTO
COEMHEHMsI B CMECH; pacueThl Macchl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CITM OJTHO M3 BELIECTB JaHO B U30BITKE (MMEET NMPUMECH); pacueThl MACCOBOM MM 00bEMHON
JIOJIU BBIXOJIa IPOAYKTA PEaKIMH OT TEOPETHUYECKH BO3MOXKHOI'O; pacyeThl TEIUIOBOTO 3deKTa
peakimu; pacueTbl OOBEMHBIX OTHOIICHUH T'a30B NMPH XUMHUUYECKUX PEAKIUSIX; pacueThl MacChl
(oObema, KoIMYecTBa BEIISCTBA) MPOJIYKTAa PEaKIMH, €CIM OJHO W3 BEIIECTB JIaHO B BHJIC
pacTBopa ¢ ONPEIEIIEHHOW MacCOBOM JOJI€H PACTBOPEHHOIO BEIECTBA; UCIOJIB30BAaTh METOJbI
HAy4YHOTO MO3HAHUS: aHAJIU3, CUHTE3, MOJIEJIMPOBAHIE XUMUYECKHX MTPOLIECCOB U SBJICHUHN — ITPH
peleHn y4yeOHOMCCIIEIOBATEIbCKUX 3aad MO M3YYEHHIO CBOMCTB, CIIOCOOOB IMOJy4EHUS U
pacro3HaBaHMsl OPraHMYECKHX BEIIECTB; BIIAJETh IMpaBUIaMH O€30IacHOro oOpalleHus ¢
€/IKUMH, TOPIOYMMHU M TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMU OBITOBOM XMMMHU; OCYIIECTBISAT
MOMCK XUMHUYECKOW MH(OpMallMU MO Ha3BaHUSAM, UACHTU(UKATOpaM, CTPYKTYPHBIM (hopMmynam
BEIIECTB; KPUTUYECKH OICHMBATh M HHTEPIPETHPOBATH XMMHUYECKYI0 HH(POpMALHIO,
coJieprKallyrocs B COOOLIEHHUSIX Cpe/ICTB MaccoBoi nH(popmaluu, pecypcax MuTepHeTa, Hay4dHO-
MOMYJISIPHBIX CTaThsIX C TOYKHU 3PEHUS €ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJIAX BBISBICHUS
OLIMOOYHBIX CYXJIEeHUN U (popMHpOBaHUS COOCTBEHHOM MO3MIIMU; YCTAHABIUBATH B3aUMOCBS3H
MEeXIy (pakTamMu U Teopuel, IPUUYMHON U CIEACTBHEM IPH aHAIM3€ NMPOOJIIEMHBIX CUTyalud U
000CHOBAaHUYU MPUHUMAEMBIX PEUICHUH Ha OCHOBE XMMHYECKUX 3HAHMIA;



NPEJCTaBIATh MYTH peIIeHUs TI00aIbHBIX NPOOIEeM, CTOSIIUX Iepea 4YeIOBEYECTBOM, U
MEPCTIEKTUBHBIX HAMpPaBICHUNA Pa3BUTUS XUMHUYECKHUX TEXHOJIOTUH, B TOM YHUCIIE TE€XHOJIOTHMH
COBPEMEHHBIX MAaTEpPHAJIOB C PA3IUYHON (YHKIMOHAIBHOCTHIO, BO30OHOBISIEMBIX HCTOYHHKOB
CBIPBS, IEPePaOOTKH U YTHIIN3ALNUN TPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

OOyuaronuiicss MOJYYUT BO3MOKHOCTH HAYYHThbCHA: (OPMYIMPOBATH II€Tb HCCIEIOBAHUS,
BBIIBUTATh U MPOBEPSITH HKCIEPUMEHTAIbHO THUIIOTE3bl O XUMUYECKUX CBOICTBaX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHMS, UX CHOCOOHOCTH BCTYNAaTh B XMMUYECKUE PEAKLIUH, O XapaKTepe
U TPOAYKTaX Pa3IUYHBIX XUMHUYECKHX PEaKIHil; CaMOCTOATEIbHO IJIAaHUPOBATh M MPOBOJIUTH
XMMUYECKHE JKCIEPHUMEHTHl C COOMIOIEHMEeM MpaBuil Oe30macHoi paboThl ¢ BeIIECTBAMU M
71a00paTOPHBIM 000PYJOBAHUEM; UHTEPIPETUPOBATh JAHHBIE O COCTaBE UM CTPOEHUH BEILECTB,
MOJTyYEHHBIE C TIOMOIIbI0 COBPEMEHHBIX (PU3MKO-XHMHUYECKUX METOJIOB; OMHUCHIBATH COCTOSHUE
JJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHHYECKHX MPEACTaBICHUN O
CTpOGHUM aTtomMa s OOBSCHEHUS pPEe3yJbTaTOB CIEKTPAJBbHOIO aHANIHW3a  BEIECTB;
XapaKTepH30BaTh POJIb a30TOCOAEPKAIIUX TeTEPOIMKIMYECKUX COCAMHEHUH M HYKJIEHHOBBIX
KHUCJIOT KaK Ba)KHEHIIMX OHMOJOrMYEeCKH aKTUBHBIX BEIECTB; MPOrHO3UPOBATH BO3MOKHOCTH
MIPOTEKAaHUsI OKHUCIUTEIbHOBOCCTAHOBUTENBHBIX PEaKIUil, JeKalMX B OCHOBE MHPUPOJIHBIX U
IIPOU3BOJCTBEHHBIX MPOLIECCOB.

COAEPXAHUE ITPOI'PAMMBI

10 KJIACC 1. YrneBomoponasl. (38 uacoB) 1.1: Beemenue. (8 uwacoB) 1. Crpoenuss aroma
yriaepoga B HOPM@JIbHOM M BO30YXKICHHOM COCTOSIHUSIX. OJIEKTPOHHBIE M 3JIEKTPOHHO-
rpapuueckue Gopmynbl aroma yriepoga. 2. ['mOpuauszanms opOurtaneil Ha HpuMepe aroma
yraepoaa. Bunsl rubpunmzanuu. ['eomeTpust MOJEKyJ pacCMOTPEHHBIX BemlecTB. KpaTHOCTh
yIJIEpOJ - YIIIEPOAHBIX cBs3el. OcoOble BUIBI CBA3M B OPraHMUECKUX BEIIECTBAX: G — CBSI3b U T
— cBA3b. 3. HoMeHknaTypa OpraHM4eckux COEJIMHEHUH: CUCTeMaTUyecKas, TpUBHAJIbHaf,
pannoHanbHasg. OO0IIMe NPUHIMITBI TOCTPOSHUS Ha3BaHUN OPraHWYECKUX BEIECTB, YIPAaKHEHUS
— cocTaBiieHHe (GopMyJ IO Ha3BaHUSAM U HaoOopoT. 4. Buabl HM30MepHH OpraHHMYECKHUX
COCJMHEHHMH: CTPYKTypHash M MNPOCTpaHCTBeHHas. 5. OOuMe 3aKOHOMEPHOCTH NPOTEKaHUs
peakuuil ¢ y4acTUeM OPTraHWYEeCKUX BEILIECTB. YCJIOBMS IMPOTEKaHHUs, CHOCOObI pa3pylIeHHUs
CBsi3el, KiaccupUKaMs peakuuid Mo MeXaHH3MaM M THIy PEaKIMOHHBIX yacTuil. 6. — 7.
ANropuTM™ peleHus 3a7a4d Ha BbIBOJ (JOPMYJI BEIIECTB [0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

8. UtoroBoe moBTopeHue tembl «BBexenue» 1.2: IlpenenbHble yrieBonopojsl. (7 yacoB) 9.
Anxanbl. [lapameTpsl XUMHUYECKON CBSI3H, NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, IOHATHE O
KOH(popManusax, BUAbl KoHpopMmanuid. CBs3b MPOCTPAHCTBEHHOTO CTPOCHUS U YCTOMYMBOCTH
Bemects. 10. B3aumHoe BIMsHUE aTOMOB B MOJIEKYJIAX aJIKAHOB. PErHOCENeKTUBHOCTD peaKIuil.
11. OcoGeHHOCTH NMPOTEKAHUSI XUMUYECKUX PEAKIMH C y4acTHEM aJIKaHOB, MEXaHU3M PEaKLUU
CBOOOTHO-pauKanbHOTO 3amenienus. 12. [{uxmoankanel. OcCOOEHHOCTH CTPOCHUS W CBOWCTB
LMKJIOAJIKAHOB: PEaKUUM 3aMelleHuss W npucoennHenus. 13. — 14. Pemenue 3agau Ha
HAXO0XJIEHUS MOJIEKYJSIpHBIX (OpMYJl OPraHWYECKUX BELIECTB MO MPOAYyKTaM cropanus. 15.
HrtoroBoe mnoBropenne Tembl  «lIpenenbHble  yrameBomopoas»  1.3:  HenpenenbHbie
yraeBoaopoasl. (13 wacos) 16. [Ipupona ABoIHOI cBsi3M B ankeHax U ankaaueHax. OOpa3oBaHue
U TapaMeTpsl ABOWHOW cBsi3U. Buabl nzomepun. 17. MexaHU3M peaknuu 3JIeKTPOPHUILHOTO
MPUCOCIUHEHMI, TIpaBuiao MapkoBHuKoBa. Dddekt Xapama (mepokcuaHsiii 3¢ dext). 18.
Peakiun 3amernieHus B aikaHaX. MeXaHu3M peakiuu cBOOOIHO-PAaJUKAIBHOTO TPUCOSAMHEHUS
Ha nmpuMepe peakuuu noaumepuszanuu. 19. — 20. OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU C
ydacTueM ankeHoB. 21. Peaknuu npUCOEAMHEHHs TaJOre€HOB U TaJlOT€HAIKAaHOB K
COTIPSKEHHbIMAJIKQ/IME€HAM, 3aBHUCHUMOCTh IPOJIYKTOB PEAKIHUH OT YCIOBMH HMX NPOTEKAHMS.
Peakuuy npucoequHeHHs Ha NMPUMEpPE M30JMPOBAHHBIX U KyMYJMPOBAaHHBIX alKaJUEHOB. 22.
Anxunsl. [lpupona TpoitHOW cBs3u. OOpa3oBaHMEe W TapaMeTpbl TPOHHOW cBA3M. Bumbl
n3oMepuu. 23. Peakuuu NpuUCOEIMHEHHS M 3aMelleHus B ankuHax. 24. — 25. OKUCIUTENbHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIUH C yYaCTUEM aJKHUHOB. 26. — 27. PemeHne 3a/1ad Ha HAXOXKICHUS
MOJICKYJISIPHBIX  (popMyJ1  yrieBojopooB 1o obmeil ¢opmyne BemectBa. 28. Hrorosoe
noBTOpeHne TeMbl «HempenensHbie yrieBogopoas» 1.4: Apomaruyeckue yriieBogopozsl. (10



gacoB) 29. Ilpupona apomaTudyeckodl CBs3M, €€ BIMSHUE Ha PEAKUUMOHHYIO CIIOCOOHOCTb
BemecTB. M3omepust m HOoMeHkiaTypa apeHoB. 30. MexaHu3M peakiuuu d3JIeKTpoPUILHOTO
3aMellleHus Ha mpuMepe OeH3oua U ero romosoros. 31. OpueHTaHTHl IEPBOr0 U BTOPOTO poja B
O6enzonpbHOM KoJble. CoriacoBaHHass U HecorylacoBaHHast opueHTauusa. 32. — 33,
OKUCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMU, MPOTEKAIOIIME C yYaCTHEM TOMOJIOTOB OEH30Ia.
34. OOume crnocoObl MPOMBIIIIEHHBIX M JAOOPATOPHBIX CIIOCOOOB MOITYYEHHS YIJIEBOJAOPOIOB.
35. JIaboparopHas pabota. KauecTBeHHBIE peakIliy Ha YTJIEBOIOPOIBL.

36. — 37. I'enernueckass cBs3b yrieBoaoponoB. 38. HMroroBoe 3anstme mo 1 pasnpemy
«Yrnesogopone» II. Kucnopoacopepxaminue opraHM4ecKkHe BeEIIECTBA. A30TCOAEpIKalINe
opranuveckue BemiectBa. 2.1: Cruptel. (6 yacoB) 39. Kucnopomcoaepixamiie opraHMYecKue
BemiecTBa. DyHKIMOHANBHBIE TpPyHnbl (TUAPOCOTpyNNa, KapOOHWIbHAs, KapOOKCHUIbHAA).
B3aumHoe BiMsiHHE aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECTB, coAepxkaiux kuciopoa. 40.
PacrnipenienieHne 37I€KTPOHHOW IUIOTHOCTM B MOJIEKYJIAX CHUPTOB Pa3HBIX TI'OMOJIOTMUECKUX
PSAIOB: MpeAeNbHbIX, HEeNpeIeNbHbIX, apoMaTudeckux. OOmas XapaKTepUCTHKAa XUMHUYECKHUX
CBOMCTB CIIUPTOB. Peakuuu 3aMemieHus, MpOTEKAOIME B YIVIEBOJOPOJHOM paJuKalle CIUPTOB.
41. OcoOEeHHOCTH CTPOCHUSI U CBOMCTB MHOTOATOMHBIX CIIUPTOB. DEHOJIbI, CTPOCHKE, CBONCTBA,
OpHEHTaIMs B OEH30JIbHOM KoJibIle. 42. [IpombliieHHbIE U TAOOPaTOPHBIE CIIOCOOBI MOTyUEHHS
cnupToB U (peHoma. MexaHnu3M peakuu HyKJIeO(QHIbHOTO 3aMEIIeHUs Ha IpUMepe MOTydeHUs
CIIMPTOB W3 TrajoreHankaHoB. 43. OKHUCINTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMU C YYacCTHEM
cuptoB. 44. Utorooe 3ansatue no teme «Crupth» 2.2: KapObonuibHbIe coenuuenus. (3 yaca)
45. Tomonoruueckue psapl KapOonusoB. Kmaccuduxanusa. M3omepus M HOMEHKIATypa.
DJIEKTPOHHOE CTPOEHUE, B3aMMHOE BIIMSHUE B MOJEKyJax. 46. XHWMHYECKHE CBOWCTBA
aJIBJICTU/IOB U KETOHOB. MeXaHM3M peakUui HYKJICO(QHIBHOIO MPUCOSAMHEHHs Ha IMpHUMEpe
anpIeruyioB M KeToHOB. 47. OKHUCINTENbHO-BOCCTAHOBUTENIbHbIE pEAaKLUUU C Y4acTHEM
anpreruioB u  KeroHoB. 2.3: KapOokcunbHble coeaunenus. (9 dacoB) 48. Cocras,
KJlacCU(pUKalus, U30MepUs M HOMEHKJIaTypa KapOOHOBBIX KHCIOT. DJIEKTPOHHOE CTPOEHHE,
B3aUMHOE BIUsSHHE B Mojekyiax. 49. OcoOble CBOWCTBA HEKOTOPHIX KapOOHOBBIX KHCIOT:
MYypPaBbUHOM, MAJIBMUTHHOBOM, cTeapuHOBOW. Mputa. OTHOIIEHHEe MbuIa K KeCTKOW Boje. 50.
HenpenenbHble, ABYXOCHOBHBIE M apoMaTHYeckue KHUCIOThl. OCOOEHHOCTHM HX CBOMCTB.
CriocoObl  TOJIy4eHHsI JBYXOCHOBHBIX KHCJIOT. S51. B3aumocBs3b KHCIOpPOACOAEpKALIUX
OpPraHMYECKUX BeEIIECTB. 52. B3auMMOCBS3b KUCIOPOACOAEPKAIIUX OPraHUYECKUX BEILIECTB U
YIJIEBOAOPOJOB PA3IMYHBIX TOMOJOTHYECKUX PAIOB. 53. — 54. Pemienue 3a1ady Ha HAXOXKIECHUE
MOJICKYJIIPHOM  (OpMYJIBI  OpPraHMYECKOrO  BELIECTBA, COJAEPIKaIIero  KUciaopod.  SS5.
JlaboparopHass pabora. KauecTBeHHblE peakIUM Ha KHUCJIOPOJCOJEpKalIe OpraHUYecKue
BemiecTBa. 56. torosoe 3anstue no temam: «KapOOHMIIbHBIE U KapOOKCUIIbHbBIE COCTUHEHUS
2.4: Amunsl. (3 ygaca) 57. Amusbl. OCHOBHOCTh aMHHOB, 00YCJIOBJIEHHAsI OCOOBIM CTPOEHHEM
aMUHOTPYIIIIBI.

58.AnunuH. OCHOBHBIE CBOMCTBA aHWJIMHA B CPAaBHEHHH C aMUHAaMU M aMMuakoMm. OpueHTanus
B OCH30JbHOM KoJblle. MexaHu3M peakuuu 3uHMHA. 59. PemieHue 3ajad Ha HaxXoXKACHUE
MOJICKYJISIPHON (hOpMYJIbI OPTaHUYECKOTO BEIECTBa, coaepxaiiero a3oT. III. BemecTBa kuBbIx
kieTok. (6 uacoB) 60. XKupbl. OcoOEHHOCTH CTPOEHHUS, COCTaB W KJACCH(UKALUSA >KUPOB.
CpoiicTBa npeieabHbIX U HEeNpeAeabHbIX KUpoB. 61. MoHocaxapunbl. Knaccudukanus, cocras,
U30MEpPHUs, TayTOMEpPHUs, oNTHUYeCKas n3oMmepus. CBOMCTBa MOHOCAaxXapuJOB Ha OCHOBAHHMU HX
cocTaBa U cTpoeHus. 62. Onurocaxapuel, noaucaxapuabl. CTpoOCHHE, HAX0XKICHUE B IIPUPOJE.
XUMHUUECKUE CBOMCTBA: OKUCIEHHE, KMCIOTHBIN THAponn3. 63. AMUHOKUCIOTH —aM(oTepHbIe
OpraHvyeckue coeuHeHus. B3anumuHoe BiausHUE OBYX (QYHKIMOHAJIBHBIX TPYII APYT Ha JIpyra.
64. benku — npupoaHble noauMepsl. [ uaponus, neHaTypaiys, [BETHbIE peakuuu Ha Oesku. 65.
Jlabopatopnass pabora. KadecTBeHHBIE peakuuu Ha aMHHBI, Kpaxman u Oenku. [V.
BbicokoMOneKyIsIpHbIe OpraHMYecKHe BEIIeCTBa, BOJIOKHA. (5 wyacoB) 66. Ilomumepsl,
OCOOCHHOCTH  CTpPOEHHUS, (PHU3UYECKMX CBOMCTB, CHOCOOBI  TMOJY4YEHHs]  IOJIMMEPOB:
noJIMMepH3anysl, noaukonaeHcanusa. 67. CtepeoperyispHble NMoIUMeEpsl. TepMoIIacTUUHbIE U
TepMopeakTHBHbIe mnonuMepsl. [lmactmaccel. 68. BomokxHa, knmaccudukanus, MNpOU3BOJCTBO



BOJIOKHA KallpOH M JIaBCaH peakuuel noaukonaeHcanuu. 69. Mrorosoe 3ansatue no pasaenam IlI
u IV 70. O6o6m1aroriee moOBTOpEHNUE.

11 KJIIACC V. Xumnueckuii anemeHT (11 gacoB) 71-72. @opMbl CyIIeCTBOBaHUS XUMHUYECKUX
anemMeHTOB. OCHOBHBIE MOHATHA W 3aKOHbI XUMHH. 73-74. Ctpoenne aroma. [lepmoanueckuit
3akoH. [leproanyeckast cuctemMa 3J1€MEHTOB U CTPYKTYpa JIEKTPOHHOH 00OJIOYKM aTOMOB. 75-
76. Xumudeckue GopMysIbl U pacdeThl IO HUM. 3aa4il Ha HAXOXKICHUE XUMUYECKOH (OPMYJIBI
BemtectBa. 77. KommuectBo BemectBa. Yucno Aporaapo. MomspHbsiii o0beM ra3os. ['a3oBbie
3aKOHBI. 78. ANTOpPUTMBI pEIIeHUs pacyeTHbIX 3afad. 79. AJTOpUTMBI  peUIeHUS
OKCIIEPUMEHTAIBHBIX 3a/ad NP HU3YYEHUM HEOPraHMYECKUX M OpPraHMYECKUX COEIMHEHUM.
80.ltoroBoe 3amsatre mo Teme «XuMH4eckud siemeHT». VI. BemectBo (9 wacor) 81.
DNEKTPOOTPULIATENIBHOCTh XUMUUECKHUX DJIEMEHTOB.

82. WUonnas cBs3p. Katmonsl u anmonbl. Kiaccudukanuss MOHOB MO cocTaBy (TPOCTHIE U
CIIO’KHBIE), 11BeTa MOHOB. VMOHHBIE KpuUCTayuMyeckue pemeTkd. CBONCTBa BELIECTB ¢ MOHHOM
KpUCTaJUTMUecKor pemieTkod. 83-84. Knaccudukanus KOBaJ€HTHOW XUMHYECKOM CBSI3U: IO
MeXaHu3My 00pa3oBaHusl (OOMEHHBIH U JIOHOPHO-AaKLIENTOPHBIH), IO AJIEKTPOOTPULIATEILHOCTH
(monsipHas U HEMOJISIpHAs), MO Croco0y MepeKpbIBaHUS AIEKTPOHHBIX OopOuTaiell (6 U m), 1Mo
KpaTHOCTU (OJMHapHas, ABOWHAs, TpoiHas M moiyTopHas). [1oispHOCTH CBSI3U M MOJSPHOCTh
MOJIEKYJIbI. 85. MexmolekysipHass ¥ BHYTPUMOJIEKYJISIpHAs BOJOPOAHAs CBA3b. MexaHu3m
o0pa3oBaHMs U 3HAYEHHE BOJOPOAHOM CBSI3W JUIS OpTraHU3alMM CTPYKTYp Ouomnoiumepos. 86.
Enunas nmpupona xumudeckux cBsizeil. MOHHasi CBA3b Kak NpeNelbHBIN Cilydail KOBaJEHTHOM
IOJIIPHOM CBA3M; II€PEXOJ OAHOIO BHUAA CBA3UM B JPYIOW; pasHbl€ BHMIbI CBA3M B OJHOM
BelecTse. MexXMoleKysipHble B3aumojencTus. 87. Meramnueckas cBs3b. 88. BemectBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMS. THIl KpUCTAIUIMUECKON pPEIIETKH. 3aBUCUMOCTb
CBOMCTB BELIECTB OT UX cOCTaBa M cTpoeHus. 89. Mrorosoe 3anarue no teme «Bemectso». VII.
Knaccugukamus xumudeckux peaxiuid (15 gaco) 90. Pacuersl 00beMHBIX OTHOIICHHH Ta3oB
NpyU XUMHYECKUX peakiusax 91-92.0mekTpoautuyueckas AUCCOMANAS HEOPraHMYEeCKUX U
OpraHUYeCKUX KUCIIOT, Ienouel, coneil. Peakiuu nonHoro oomena. 93. Pacuersl, cBsi3aHHbIE C
KOJIMYECTBEHHBIM COCTaBOM pAacTBOpPOB. 94-95. CkopocTh XMMHUYecKOoW peakiuu. IloHsaTus
(QHTAJBINA», «IHTPONUSIY, «3Heprus ['mdbca». OOpatumble W HeoOpaTHMble XUMHUYECKHUE
peakuyny. XMMHUYECKOE PABHOBECHE M YCIIOBHs €ro cMmeunieHus. 96. Pemenue 3amad mo teme:
«CxopocTh XxumMuueckoi peakuun» 97. Temsoble 3¢ (hekThl XUMUYECKHX peakiuii, 3akoH ['ecca.
Pacuerst mo TepmoxumMuueckuMm ypaBHEHHAM 98-99. OxkucauTenbHO-BOCCTAHOBUTEIBHBIE
peakiuu. MeToa 3NEKTPOHHOIO U 3AJEKTPOHHO-MOHHOrO OanaHca. BnusHue cpensl Ha
nporekanue OBP. 100. Koppo3ust MetamnoB u crnoco6s! 3amutel oT Hee. 101-102. 'maponus
OpPraHUYECKUX U HEOPraHWYEeCKHX coeAnHeHNH. OOpaTuMBbIi THIPOIIN3, HEOOPATUMBINA THIPOIIN3
n oOMeHHBIH THApon3. Bomopomueiii mokasarens. 103. DieKTpoiau3 pacruiaBoB M pacTBOPOB
BemiectB. 104. MroroBoe 3anarue mo teme «Kmaccudukanums xumuueckux peaximin». VIIIL
KommuiekcHble coenuHenus: u kpucramioruaparsl (3 gaca) 105. Koopaunanmonsnast Teopust A.
Bepuepa. Kommuiekchele coenunenus. Knaccugukaius, HoMeHKIaTypa. XUMUYECKHUE CBOMCTBA.
[Tonyuenne nm npumenenune 106. Kpucramnormaparel. Xumudeckue cBoictBa. Ilomydyenue u
npumenenue. 107. Pemenue 3amau mo Teme: «Kpucramnorugpatel». IX. Knaccudukarus
BellecTB U ux cBoiicTBa (12 yacoB) 108-111. XapakrepucTrka MeTaUI0B INIaBHBIX MOArpym [—
[II rpymm. XapakTepucTUKa METAIIIOB — MEJIU, XpOMa, JKeJle3a.

112-114. Xapakrepuctuka HemeTtamioB riaBHbIX noarpynn IV-VII rpymm. 115.Xwumnueckue
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3JIMUHBIX KJIACCOB. B3auMOCBSA3b HEOPraHMYECKUX
BemecTB. 116. [IpakTtudeckas padora Ne 1 Xumudeckue cBOWCTBa OKCHUIOB, OCHOBAHUH, KHUCIIOT
n coneil. 117. T'eHernueckass CBA3b MEXIY KiaccaMM HEOPraHMYECKMX coequHeHui. 118.
Urorosoe 3anstue mno teme «Knaccudukanus BemecTB U ux cBoicTBay. Pemenue 3agad 1o
teme: «Heopranndeckue BemiectBa». X. CrutaBel U uHTepMeTaumuabl (2 vac) 119.CinaBel u
nHtepMmeTaunabl. 120. Pemenue 3amad Ha BBIYMCIIEHHME MAacCOBOM JOJIM MeTajla B CIUIaBe,
BbIBeJleHHE (opMysT MHTepMeTaunaoB. XI. MHorooOpasue opraHMYecKuX BeIecTB (8 yacoB)
121-122. OCHOBHBIE MOJIOKEHMSI W HAIPABJICHUS Pa3BUTHS TEOPUM XHMHUYECKOTO CTPOEHUS



oprannueckux BemectB A.M. bytnepoBa. OCOOEHHOCTH XHMHYECKOTO U DJIEKTPOHHOTO
CTPOCHUSI QJIKAaHOB, AJIKEHOB, AJKWMHOB, MX CBOMCTBa. 123.ApoMaTHyecKue yTIIEBOJAOPOIbI.
124.901eKTpOHHOE CTpOeHHE (PYHKIMOHAIBHBIX TPYII KHUCIOPOAOCOIACPIKALIMX OPTraHUYECKUX
coeguHeHn. 125.XuMHUYECKHE CBOMCTBA KHUCIOPOJCOAEPKAIIMX OPraHUYECKUX COCIMHEHUM.
Cnoxublie 3¢upsl. XKupsl. Mbuta. 126. Yraeoasl. 127. AMunbl. AMUHOKUCIOTHL. benku. 128.
HrtoroBoe 3amsite mo teme «MHorooOpasue opranmueckmx BemiecTB». XII. TlosHanme u
IpUMEHEeHHE BellecTB U xumuueckux peakuuit (10 yacos) 129.11paBuia paboTsl B 1abopaTopuu.
Meronsl wuccienoBanus o00bekToB. 130. KadecTBeHHBIE peakIMM Ha HEOPTraHWYECKUE U
oprannueckue BemectBa. 131-132. Ilpaktuueckass pabora Ne 2 KauecTBeHHbIE peakIMH
OpPraHMYECKUX M HeOpraHnyeckux coequHeHui. 133. OO6mue HayuHble TPUHIUITB XUMUYECKOTO
npous3BoJicTBa. 134. PacueTsl Macchl BeliecTBa MM 00beMa ra3oB IO U3BECTHOMY KOJIMYECTBY
BEIECTBAa M3 Yy4YacTBYIOIIMX B peakuuu. 135. PacueTsl Macchl (0O0bemMa, KOJTMYECTBA BEILIECTBA)
IPOAYKTOB PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B M30bITKe (MMeeT mpumecH). 136. PacueTsl
Macchl (00beMa, KOJTMYECTBA BEIIEeCTBA) MPOAYKTa PEaKIIUH, €CITH OJTHO U3 BEIISCTB JaHO B BUJIE
pacTBOpa C OIpEAEIEHHOM MaccoBOM J0jeill pacTBopeHHOro BemiectBa. 137. 3amaum Ha
ONpEe/ICICHNE BBbIXOJa NpoayKTa peakuuu. 138.3amaum Ha oOmpeneneHue KOJUYECTBEHHOTO
coctaBa cMecH. 139-140. 3amura npoeKTHBIX padoT.
Y4eOHO-TeMaTHYECKHIl IJIAH

Nen/m | Conmeprkanue yueOHOTO MaTepuana KonngectBo
JacoB

1 YraeBoa0poibl 21

2 Kucnopojacoaepskaiiye opraHu4eCKue BEMIeCTBA. 8

3 A3oTcojeprKalme OpraHundecKre BeIecTBa 6

4 BricokoMOJIEKYISipHBIE OPraHMYECKHUE BEIIECTBA, BOJOKHA 1

5 XAMHYECKHUH DIIEMEHT 4

6 BemecTtBo 4

7 Knaccudukanys XuMUIECKHX peaKIni 9

8 KoMmIuiekcHble cOeqUHEHNUS U KPUCTAIUIOTMAPATHI 4

9 Kiaccudukanms BENecTB 1 MX CBOWCTBA 5

10 CruiaBbl M1 MHTEPMETAILTHIBI 1

11 [lo3HaHue ¥ MpUMEHEHHE BEIIECTB U XMMHUYECKUX PEaKIINil 3

12 IToBTOpEHUE 2
Hroro 68
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1. «Egunas xomnexuus Ludgposeix OOpazoBatenbHbix PecypcoB» (Habop 1udpoBbIX pecypcoB
k yueOHukam O.C. 'abpuensina) (http://schoolcollection.edu.ru/).

2. http://him.1september.ru/index.php
— )KypHaI «XHUMHU».

3. http:/him.1september.ru/urok/

- Marepuansl K ypoky. Bce paGoThl, HA OCHOBE KOTOPBIX CO3/IaH CaWT, ObLIM OIyOJMKOBAHBI B
KypHasle «Xumus». ABTOpaMH caifta mpojenaHa Oosbluas paboTa MO CHCTEMaTH3WPOBAHUIO
ra3eTHBIX CTaTeH ¢ y4ETOM LIKOJIBHON y4eOHOU mporpaMMel 1o mnpeamery "Xumus'.

4. www.edios.ru

— D10 — HEHTp AUCTAHLIMOHHOTO 00pa30BaHUHU

5. www.km.ru/education

- yueOHbIe MaTepuallbl U clioBapu Ha caiire «Kupmut u Medoanii»

6. http://djvu-inf.narod.ru/

- JIIEKTpOHHAst OMOIHOTEKa

7. Ypoku xumuu KUPUJIUIA 1 ME®OMS, 10-11 knaccsl, Buptyanbnas mkona Kupumia u
Medoaus, OO0 «Kupunn u Medouit», 2005

8. «llIkonbHBIA XUMHUECKHH OSKcnepuMeHT. Opranudeckas xumus», 4dactb 1-5, COopHUK
JEMOHCTPALIMOHHBIX ~ OMBITOB AN cpeaHeidl  oOmeoOpaszoBatenbHOil  mikonbl, OO0
«Tenexommanust CI'Y TB», CoBpemenHast rymanuTapHas akajaemusi, 2005
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9. ObpazosarenbHas komtekuus 1C, Opraunueckas xumust 10-11 knaccsl, JlJabopaTopus cuctem
myasTuMenna, Mapl' TV, 2000, 2003
10.ABTOopckuit npoaykT npe3enranuu MicrosoftPoverPoint

BO3MOXXHBIE TEMBbI UUIA ITPOEKTOB.

O JIN DN W~

9. XKupsl: Bpea u nosb3a.
10.13 *u13HU NOIMATUICHOBOTO TIAKETa.
11.13 gyero coctout onexma. BomokHa.
12.Mup nnactMacc.
13.MpbuibHas UCTOPHUSI.
14.Caxap u caxapO3aMEHUTENHN: 3a U IPOTUB.

15.Yto Takoe HEPTH U KaK OHA MOSIBMJIACh Ha 3emiie?

16.Yto0 Takoe caxap M OTKyJia OH OepeTcsl.

17.1llenk HaTypaJbHBIA U NCKYCCTBEHHBIM.

18.B Mupe opraHMueCcKux KUCIOT.

19.A30T B nuiie, BOJI€ U OpraHU3MeE YeIOBEKa.

20.Anmromuanii — Metamn XX Beka.
21.buoreHHas kjiacCU(PpUKAUsI XUMUYECKUX 3JIEMEHTOB.

22.B Mupe KOppo3uu METAIIJIOB.
23.B yIuBHUTENBHOM MUPE KPUCTAILIOB.

24 BnusiHME METaIOB Ha KEHCKUH OpraHHu3M.
25.Boaa — BemecTBO MPUBBIYHOE U HEOOBIYHOE.
26.BpipanmBanue KpUCTaIOB IPU Pa3IMUHBIX BHEIIHUX YCIOBHSIX.

277.I'panu spkoit Hatypsl. J[.11. Mennenees.
28.Kene3o u okpyxkaroias cpefa.
29.MccnenoBanue ypoBHs KOPPO3UHU MAMSATHUKOB FOpO/Ia.
30.Mox B poIyKTaX MUTAHMS U €T0 BIUSHHE HA OPTAHHU3M YeIOBEKa.
31.MenpneneeB u HobGeneBckas mpemusi.
32.MuKpO3JIeMEHTBHI: 3710 Ui 01aro?
33.Ilepunonnueckas cucrema (.M. MeHaeneeBa kak OCHOBa HAyYHOTO MUPOBO33PEHMUS.
34.Copna: 3HaKOMasi U HE3HAKOMasl.
35.05meMeHT HOMEp OJIUH.

. OOGBUHSIOTCS TPUPOIHBIE UCTOYHUKHU YTIIEBOIOPO/IOB.

. YrieBoaopoas! B mpupoje. Hedts u npupoaHblii ras.

. ApoMaTH3aTOphl Ha OCHOBE CJIOKHBIX 3()HUPOB.

. Apomaruyeckue Macia — OeCLeHHbIH J1ap TPUPOIbI.

. AcriupuH — Ipyr win Bpar?

. beH3anupeH - XUMUKO-9KOJIOTHYEcKasi Ipo0eMa COBPEMEHHOCTH.
. B Mupe nonumepos.
. 'moramaT HaTpus — NpUYMHA NUIIEBOW HAPKOMAHUH.

OCHOBHBLIE KPUTEPUN OUEHUBAHUA JEATEJIBHOCTU OBYYAIOUIUXCA

OueHka
MIPEIBAPUTEILHOTO,

yueOHBIX

I[OCTI/I)KCHI/Iﬁ 06yqaronmxc51 Oponu3BOAUTCA C  YUYCTOM ueneﬁ
TEKYIIETO, OTAallHOTO MW HTOroBOro mneAarorudcCKoro KOHTPOJIA II0

[TporpamMme yueOHOTO (3JIEKTUBHOTO) Kypca «HaydHble OCHOBBI XUMHN.

OneHka

TpeboBanus

3a4TCHO

5 (OTIM4HO)

3HaHUs, TOHUMAaHUs, TITyOUHBI YCBOCHHUSI O0YYarOIIUMCS BCETO
00bEMa MPOrpaMMHOI0 Marepuana. Y MEeHHs! BbIIENATh IJ1aBHbIE
MOJIOKEHUSI B M3YYCHHOM MaTepHajie, Ha OCHOBaHUH (DaKTOB U
npumMepoB  0000maTh, JAenaTh  BHIBOJBI,  yCTaHABIMBATb
MEXIIPEIMETHBIE UM BHYTPUIIPEIMETHBIE CBS3H, TBOPYECKH
IPUMEHSACT TOJIY4YCHHbIC 3HAHMS B HE3HAKOMOW CHUTyalluu.




OtcyTcTBHE OIIMOOK W HENOUYCTOB IPH BOCHPOHM3BEACHUH
M3YYEHHOTO MaTepuaja, MpU YCTHBIX OTBETAaX YCTpaHEHUE
OTIENBHBIX HETOYHOCTEH C IOMOIIBIO  JIOTIOJHUTEIBHBIX
BOMNPOCOB Y4HTeNs, COOJIOJEHHE KYJIbTYyphl MHCbMEHHON U
YCTHOH peu, npaBui 0OpMIICHHS MUCbMEHHBIX padoT.

4 (xoporo) 3HaHHUE BCEro M3y4YEHHOTO MPOrpaMMHOr0 maTrepuana. Y MEHUH
BBIICNIATH TJIABHBIC IOJOKEHUS B HM3YyUYEHHOM MarTepuale, Ha
OCHOBaHUU (HaKTOB U MPUMEPOB 00001IaTh, A€TIaTh BBIBOJBI,
yCTaHABJIUBAaTh  BHYTPUIIPEAMETHBIE  CBSI3M,  NPUMEHATH
MOJlyuYeHHblEe  3HAHUS  HA  MpakTuke. He3HauuTenbHbIE
(HerpyOble) OIMOKKM W HEJOYETHl MPU BOCHPOU3BEICHUU
U3YYEHHOTO MaTepuana, COOJIOJEHHE OCHOBHBIX IPABUII
KyJIbTYpbl MHCbMEHHOW W YCTHOW peuH, MpaBusl O(opmIieHUsS
MUCHbMEHHBIX padoT.

3 3HaHME M YCBOCHHME MaTepuajia Ha YPOBHE MMHHUMAaJIbHBIX
(ymoBneTBOpUT | TpeOOBAaHUI MPOTPaMMBI, 3aTPYJHEHHE TPH CaMOCTOSTEIHLHOM
€JIbHO) BOCIIPOM3BEJICHUH, HEOOXOJAMMOCTh HE3HAYMTEIBHOW MOMOIIU
IpernoaaBaTes. VYmMenue paboTath Ha ypOBHE
BOCTIPOM3BEICHHS, 3aTpyAHEHUS npu OTBETax Ha

BUJIOM3MEHCHHbIE  BOmpockl. Hamuune r1py0oil  ommbKwy,
HECKOJIBKUX HErpyOBIX TIpHU BOCHPOM3BEIECHUH H3YyUYCHHOTO
MaTepuaia, He3HAUUTEIIbHOE HECOOII0ICHHEe OCHOBHBIX MPaBUII
KyJIBTYpBbl NUCBMEHHOM W YCTHOM pe4H, MpaBHJ O(GOPMIICHHS
MUCHbMEHHBIX paboT

HE 3auTeHo | 2 3HaHUE M YyCBOEGHHE MaTepHalla Ha ypPOBHE HUKE MUHUMAIbHBIX
(HeynoBieTBOp | TpeOOBaHUII MporpaMMmbl, OTAEIbHBIC TNPEACTaBIECHUS 00
UTEIIBHO) u3ydeHHOM Matepuaine. OTcyTcTBHE yMEHHH paboTaTh Ha

YPOBHE BOCIIPOM3BEICHUs, 3aTPyJHCHUS TIpU OTBETaX Ha
CTaHJIapTHBIC BOMPOCHL. Hamnune HECKOIBKHX TPYOBbIX ONTHOOK,
OOJIBIIIOrO YMCIIa HETPYObIX NIPU BOCIPOU3BEIACHUN H3YYCHHOTO
MaTepuaia, 3HAa4MTeIbHOE HECOONIO/ICHHE OCHOBHBIX IPABHII
KyJIbTYpbl MMUCbMEHHON W YCTHOW pEYH, MPaBHI OPOPMIICHHUSI
MMCBMEHHBIX padOoT

1 CraBuTcs 3a TMOJNHOC HE3HAHHE HN3YUCHHOTO MaTcpuala,
OTCYTCTBHC 3JICMCHTAPHBIX YMeHI/Iﬁ 1 HaBBIKOB.

MarepuanbHO-TeXHHYECKoe oOecrieyeHre o0pa3oBaTeNIbHOW JesTenbHOCTH. s peanusanuu
[Iporpammbl  «HayuHble OCHOBBI XHUMHUH» HEOOXOIMMO CO3/aTh CHUCTEMY Y4eOHOro
obopynoBanusi. CoBpeMeHHbIE TPeOOBaHMS K CUCTEME y4eOHOro 000py0BaHMs MPEICTABICHbI
B npukaze MuHucrepcTBa obpazoBanus u Hayku Poccuiickoit ¢penepanuu Ne 336 ot 30.03.2016
roga «O0 yTBEep)KICHMU TIEpeyHs CpeACTB OOyueHHs U BOCIMTAHHS, HEOOXOTUMBIX IS
peanu3anuu 00pa3oBaTEIbHBIX MPOTPAMM HAYAJIBHOTO OOIIET0, OCHOBHOTO OOIIETO M CPETHETO
o01ero oOpa3zoBaHUs, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHSIM OOy4YeHMs, HEOOXOIUMOIo
NP OCHAIIEHUH O0O0IIe00pa30BaTEIbHBIX OPTraHU3alWN B HENAX peaTU3allil MEPOTPUSITHH TI0
COJZICMCTBUIO CO3JIaHHIO B CyOBEKTaX POCCHMCKON denepanuu (UCXOAs M3 MPOTHO3UPYEMOM
MOTPEeOHOCTH) HOBBIX MeECT B 00IIe00pa30BaTeNbHBIX OpPraHW3alUsAX, KPUTEPHEB €ro
¢dopmupoBaHuss M TpeOOBaHUM K (YHKIMOHAIHLHOMY OCHAIIECHUIO, a TaKKe HOpMaTHBa
CTOMMOCTH OCHAIIICHHS OJHOTO MecTa OOyJaroIIerocsi yKa3aHHBIMH CPEICTBAMH OOYYCHUS U
Bocriutanus», llogpaznen 15. Kabuner Xumuu. KaGuHer xumuu — KaOWHET MOBBIIICHHOMN
OIIaCHOCTH, KOTOpBIﬁ JOJIDKCH OLITH OCHAIICH BCEMU CpCACTBAMU TCXHUKU 0€30IMacHOCTH. HpI/I
NIPOBE/ICHUHN Y4YEOHBIX M BHEYYEOHBIX 3aHATHH 00s3aTEeIbHO TOJDKHBI COOMIOAATHCS IpaBHiIa




TEXHUKU O€30MacHOCTH JUIsl KaOMHETOB (J1abopaTopHii) XMMHUU B COOTBETCTBUE C MpHKa3zoM Ne
127 ot 10.07.1987 «O BBeneHuH B JAEHCTBUE TPaBWJI TEXHUKH OE30MACHOCTH JJiI KaOMHETOB
(;mabopatopwii) Xxumun oo11e006pa3zoBarenbHbIX MmKoax Munucrepersa [Ipocsemienns CCCPy.
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