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IHosicHUTEeNLHAA 3aNIUCKA

Pabouass mporpamma 531eKTUBHOTO Kypca «PemieHue 3a1ad NOBBIIIEHHOTO
YPOBHSI CJIOKHOCTH 10 XUMHUW» TIpeaHa3Ha4deHa /1 ooyuatomuxcst 10 u 11 kimaccos
€CTECTBEHHO-HAYYHOI O IPOpUIISL.

DJNEKTUBHBIN Kypc BBEIEH B IIEJIAX YCIEIIHOW MOJArOTOBKH OOYYaroIIMXCs
['MMHa3uM K OCBOCHHMIO YYEOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO MPOQUIIA,
SBIIAIOLIUXCS ONPEEISIIOIMMY B BbIOOpE MX Oyaymied npoeccuu U yCHEIIHOTO
IIPOXOXKJIEHUS TOCYIapCTBEHHOM HTOroBod arrecrauuu (manee-I'MA) B ¢opme
€IMHOTO TOCYJapCTBEHHOT0 3Kk3aMeHa (nanee-EI'D) mo xumum.

[TporpaMMa BKJIIOYAET MOSCHUTENBHYIO 3alMCKy, COJEp)KaHUE OOYy4eHHS,
IJIaHUPYEMBIE Pe3YyJbTaThl OCBOEHUS MIPOTrPaMMbl, TEMATHYECKOE IJIAHUPOBAHHKE.

[TporpamMMma peanusyercsi B TeUeHUE JBYX JIeT o0ydeHus B o0beMe 68 yacos:
34 qaca B 10 xmacce (1 gac B Henemo) 1 34 yaca B 11 kmacce (1 gac B Henelno).

Pemenue XUMUYECKUX 3a1a4y (KaueCTBEHHBIX U
KOJIMYECTBEHHBIX) CIIOCOOCTBYET OCYIIECTBICHHUIO CBSI3M OOYYEHHS] C YKU3HBIO,
BOCITUTBHIBAET TpynoJirooue, LEIeYCTPEMIIEHHOCTb, BbIpaOaTHIBAET
MHUPOBO33peHHE (peanu3anusi MEXNpeAMETHbIX  cBs3ed). UYepes 3amaum
OCYLIECTBJISIETCS CBSI3b TEOPUM C MPAKTHUKOM, B TMPOLECCE HUX PEIICHHUS
3aKPEIUIAIOTCS M COBEPIICHCTBYIOTCS XUMHUYECKHUE TOHATHA O BEIIECTBAX U
npoueccax. Ha ocHOBe pemieHust 3aaay, OCOOEHHO KayeCTBEHHBIX, JETKO
opraHu3oBath npobiemHoe obyuenue. [Iponecc pemieHus 3agadym — 3TO MEPEX0]l
OT aOCTPaKTHOTO MBIIIJICHUS] K TMPaKkTUKE, CBsI3b YAaCTHOIO C OOIIUM.
OcobGass pomp (wacth 2 o9kx3ameHa B ¢opme EID mo xummm —
«TIOBBIIIEHHBIM YPOBEHb CIIOXKHOCTU» — TpedyeT NOJHOTo (pa3BEepHYTOIO)
OTBeTa OOYyYalolerocsi) B rocyJapCTBEHHOW WTOTOBOWM aTTectanud B (opMe U
no Marepuainam EI'D OTBOAMTCS MMEHHO PELICHUIO KAYECTBEHHbIX (JIMHUU 29-
32) " KOJIMYECTBEHHBIX (JiuHMH 33-34) 3azay.

OcCHOBHBIE 3a/1auu 3JIEKTUBHOIO Kypca:

- 3aKpCIUICHUC MW COBCPIICHCTBOBAHHME OCHOBHBIX XHMHYCCKHX MOHSITHHA 1O
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Kypcam OpraHU4eCcKOM U oOmieit XUMUU;
- IMOJITOTOBKA oOyyarommxcs K I'A 10
xumMud B (Gopme u 1no Marepuaniam EI'D  (wacth 2 9K3amMmeHa).
[lear mporpamMmsbl 3JE€KTHUBHOIO Kypca «PelieHue 3amad MOBBIILIEHHOTO
YPOBHSI CIIOXKHOCTM» — MOJATNOTOBKA BBIMTYCKHUKOB IIKOABI K caade EI'D mo
XUMUU (uacthb 2 HK3aMeHa — Pa3BEpHYTHIM OTBET).
Hcnonp30BaHne JaHHOW IPOTPaMMbl Hapsy C IMPOrPAMMOM 3JIEKTUBHOTO
Kypca s ydamuxcsa 10-11  kimaccoB  €CTECTBEHHO-HAYyYHOTO — MPOUIIs
«XuMHsT B TecTax» IMO3BOJUT MPOBOAUTH KOMIUIEKCHYIO  IOATOTOBKY
oOyyaromuxcs K caade EI'D mo xumum.
Conepxxkanue 00y4eHust

10 xnacc

Tema 1. BBegenue B opraHu4ecKyr0 XUMHUIO.
3agauu Ha UCIIOJIb30BAHUE UMEHHBIX PEAKIIMI B OPraHUYECKON XUMUMU.

Tema 2. Xumust yriieBogopo/10B.
KauecTBeHHbIE 3ajaun: TeHETHYECKass CBSI3b  YIJIEBOJOPOAOB  (QJIKAHOB,
raJIOr€HONPOU3BOAHBIX YIIEBOAOPOIOB, LHUKIOATKAHOB, AJIKEHOB, aJKaJIUEHOB,
aJIKMHOB, OeH301a ¥ ero romosioroB) (muHust 32). 3agauu Tuna juHusA 33 (Ha
IPUMEPE AJKAHOB, TaJOr€HONPOU3BOJIHBIX YIVIEBOJOPOJIOB, LHKJIOAIKAHOB,
QJIKEHOB, AaJIKaJMECHOB, AQJKWHOB, O€H30Jla M €ro TrOMOJIOTOB): 3aJaud Ha
ornpeneneHrue (HOpMyJsbl BELIECTBA 10 HW3BECTHOMY JJIEMEHTHOMY COCTaBy;
3a/layd Ha ompezeneHre (HopMysbl BELIECTBAa MO MPOAYKTaM CrOpaHUs; 3a1ayu
Ha omnpegeneHre (opmynbl BelllecTBa IO M3BECTHOM o0miet Qopmyne u
MaccoBOM JI0JI€ OJHOTO M3 JJIEMEHTOB; 3aJaud Ha ompeneseHue (HopmyIbl
BEIECTBA 1o ero pPEaKIMOHHOMN CIIOCOOHOCTH.

Tema 3. XuMus KUCIOPOJAOCOAEPKAIIMX OPTAHUYECKUX COETUHEHHI.
KauecTBeHHbIE 3a/1auu: reHeTHYECKas CBSI3b yTJIEBOAOPOJIOB U
KHUCIIOPOJCOJIEPKAILUX ~ OPraHUYECKUX  COEAMHEHWH  (CIUpTOB,  (PEHOJIOB,
aJIBJICTHJIOB, KETOHOB, KapOOHOBBIX KHCIOT) (muHHS 32). 3amaum THIA JIUHUS

33 (criupToB, (HEHOJIOB, albJETHU0B, KETOHOB, KAPOOHOBBIX KHCJIOT): 3aJa4yd Ha
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ompeseneHre (GOpMyJsbl BEIIeCTBAa IO WM3BECTHOMY JJIEMEHTHOMY COCTaBy;
3ala4yu Ha ompezeneHre (OpPMyJbl BEIIECTBA MO MPOAYKTaM CTOPAHMS; 3aJadd
Ha omnpeaeneHne (opMyabl BellecTBa MO H3BECTHOM o60mei dopmyne u
4 MaccoBOW J[0JIe OJHOTO W3 JJIEMEHTOB; 3a/Jadydl Ha OIlpeneiaeHue (OPMYIIbI
BEI[ECTBA 10 €r0 PEaKIMOHHON CITIOCOOHOCTH.

Tema 4. Xumus IPYTUX OPraHUYECKUX COCIIMHCHUH.
KauecTtBeHHbIE 3a7a4u: rE€HEeTHYECKast CBSI3b YTJIEBOJIOPOJIOB,
KHUCIIOPOJCOJIEPKAIUX UM JPYTUX OPTraHUYECKUX COCTUHEHUM  (CIIOKHBIX
3(UpoOB, KUPOB W MBI, MOHOCAXApUJIOB, JIUCAXapHUIOB, IOJHCAXAPUJIOB,
an(aTHYECKUX M apOMaTHYCCKMX aMHHOB, aMHHOKWCIOT) (nmHMsa 32). 3agaun
tuna JuHUS 33 (CIOXKHBIX  3(PUPOB, KUPOB U MBUI, MOHOCAXapHUOB,
JMCaxapujoB, TOJHCaXapuioB, amu(aTUYEeCKUX U apOMATUUYECKUX aMHUHOB,
AMUHOKHUCJIOT): 3a/Jlaud Ha ompejeieHue (GopMyIsbl BEIIECTBA MO HM3BECTHOMY
AJIEMEHTHOMY COCTaBy; 3aJaud Ha oOIpejiesiieHne (QOopMyJibl BEIIECTBA 10
MpPOAYKTaM CrOpaHMs; 3aJaud Ha ompeneineHue (QopMyibl BelecTBa MO
U3BECTHOM 0oOmIeH (popmysie 1 MacCoOBOM J0Jie OJHOTO W3 DJIEMEHTOB; 3aJa4d Ha
onpezeneHre GopMyIibl BEHIECTBA MO €ro peaKIMOHHON CITOCOOHOCTH.

Tema 5. 3aueTHOE 3aHATHE.

HrtoroBas 3aderHas paboTra 3a Kypc OpraHMYecKOd XWMHUH B QopMmare

EI'D (muuus 32 v nuaus 33).

11 kmacc

Tema 1. IToBTOpsiem OCHOBHBIE TTOHSTHUSA XUMHUHU.
3amaun ¢ HCIOJB30BAHWEM YPAaBHEHHsI COCTOSHUM  HJEAJIbHOrO  Trasa.
3agauu C WCMOJB30BAHUEM IOHSATHS «OKBHBAJEHT», «IKBUBAJICHTHAs Macca» W
«OKBHUBAJICHTHBIN 00bEM».

Tema 2. YdeHue 0 CTpOCHUH BEIIECTBA.
3amaun  Tuna auHUM  32-33!  [EeNOYKH ~ MpEBpallleHHs]  OPraHuyecKHUX
BEUIECTB; 3a/Jayd Ha ompeneicHue (OpMyNbl BelIecTBa IO H3BECTHOMY

9JICMCHTHOMY COCTaBy, 3aJa4dd Ha OIpPCACICHHC (I)OpMy.HBI BeieCcTrBa II0
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MPOIYyKTAaM CrOpaHUWs; 3aJadyd Ha omnpeaeliieHne (OpMyJbl BEIIeCTBA 110
W3BECTHOM 0OIIeH (popMysie m MacCcoOBOM J0Jie¢ OJHOTO W3 DJIEMEHTOB; 3aa4yd Ha
ornpezeneHre GopMyIibl BEIIECTBA MO €r0 PEAKIIMOHHON CITIOCOOHOCTH.
Tema 3. IIpouieccel B BOAHBIX pacTBOpax.
3agauM Ha UCIOJb30BAaHUE TOHATHUNA «MOJBUIBHOCTBY, «HOPMAJIBHOCTBY) U
«TUTP». 3aJadyd HaA  pAacCUYeT OCMOTHMYECKOTO  JIaBJICHUS,  MOBBILICHUS
TeMIEepaTypbl  KUIEHUS W  TOHIKEHUS  TeMIepaTypbl  KpHUCTaJUIU3alUU
pacTBOPOB HE3JIEKTPOJUTOB. 3aJaud Ha MCIIOJIb30BAHUE TOHSATUNA «CTEIICHb
ANEKTPOJIUTUYECKOM  JTUCCOLMAIIMU» U «KOHCTaHTa  AJIEKTPOJIUTHYECKOU
Jqycconuanumy. 3agauu Ha pacueT pH B BOJHBIX pacTBOpaX CUJIBHBIX U CIAOBIX
ANEKTPOJIUTOB.  3aJadyd Ha  HUCIOJb30BAaHUE  MOHATHH  «IPOU3BEICHUE
pPacTBOPUMOCTU» U «PAacCTBOPUMOCTH». 3aJauydl Ha UCIOJIb30BAHUE TOHATUM
«KOHCTaHTAa THUJIPOJIN3a» U «CTEMEHb THUAponn3a». KadecTBEHHbIE 3adaud:
MPOTHO3UPOBAHUE TMPOAYKTOB OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA,
peaknmii woHHOro oOmeHa (muamm 29-30). 3amaum Ha 3akoH Dapanes
(ameKTposn3).
Tema 4. BemiecTBa 1 X CBOMCTBA.

3amaun Ha «mwiacTUHKY» (nmuHMS 34). KadecTBeHHBIC 3amayu: MOJy4YeHUE
HEOPTaHWYECKUX  BEIIECTB B  J1a0OpaTopuu, OMpeNeiIeHHE  BO3MOMXHBIX
XUMHYCCKHX PEakIuid MEXKIy HeOpraHWueCKMMH BemectBamu (uHHH 29-31).
KauecTBeHHbIE 3aJjauM: TE€HETUYECKasl CBSI3b OCHOBHBIX KJIACCOB OPraHUYECKHUX
coenuHeHuid (muHusA 32). 3agaur Thna JUHUS 34: pacyeTsl MO ypaBHEHUSIM
XUMHUUYECKUX PpEaKIUi, 3aJaud Ha CMECH BEIECTB, OIpeeeHue COCTaBa
NpOAYyKTa peakuuu (3aJadyd Ha «TUI COJIM»), HaXOXKJACHUE MAacCOBOU J0JHU
OJIHOTO W3 TPOJIYKTOB pPEaKIMW B PACTBOPE IO YpPaBHEHUIO MaTepHaIbLHOTO
OamaHca, HaXOXJCHHE MAcChl OJIHOTO W3 HWCXOJIHBIX BEIIECTB IO YPaBHEHUIO

MaTepHabHOro OanaHca.

Ils1anupyemMbie pe3yJabTaThl 0CBOCHHS IPOrPaAMMBbI

JIMYHOCTHBIC PE3yJIbTATHI.



JInuyHOCTHBIE pe3yabTaThI OCBOCHMS IpOrpaMMbl OTPAXKAIOT
c(OPMHPOBAHHOCTh OITBITA TIO3HABATEIHLHON M TMPAKTHYECCKOW JEATEILHOCTH
oOydJaromuxcs B MpoIecce peain3alii 00pa30BaTeIbHON eI TEIIBHOCTH.

JInuyHOCTHBIE pe3yJIbTaThl OCBOCHMS pOrpaMMbl OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEILHOW M TMPAKTUYECKOM JIESITEIHHOCTH
oOydJaromuxcsi B MpoIecce pean3aluu o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIC B YaCTHU:

1) rpask1aHCKOT'O BOCITUTAHMUS:

OCO3HaHUSI OOYYaAIOIIMMHUCS CBOUX KOHCTUTYIMOHHBIX TpaB M 0O0S3aHHOCTEH,
YBOKEHUSI K 3aKOHY M MPABOMOPAJIKY; MPEACTABICHUS O COLMAIBHBIX HOpMax U
MpaBUIaX MEXKJIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE; TOTOBHOCTH K COBMECTHOM
TBOPYECKOU JEATEIBHOCTU MPU CO3JaHUU YUYEOHBIX MPOEKTOB, PEIICHUH YYCOHBIX
M TIO3HABATENbHBIX  3a7a4, BBINOJHEHUHW XHUMHYECKHUX IKCIEPHUMEHTOB;
CIIOCOOHOCTH TOHMMATh U IIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTryMEHTHI
JPYTUX TIPU aHAJU3€ PA3TMYHBIX BUJIOB YUYECOHOU JESATEILHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO  OTHOIIEHUSI K HMCTOPUYECKOMY U  HAyYHOMY  HAacJeaulo
OTCUYECTBEHHONW XMMHUHM, YBOXKCHHUS K IMPOIECCY TBOPYECTBA B 00JIACTH TCOPUU U
MPAKTUYECKOTO TMPHUJIOKEHUSI XHMHHU, OCO3HAHMUS TOTO, YTO JIAaHHBIE HAyKU €CTh
pe3yabTaT JUIMTEIbHBIX  HAONIOACHUN, KPOMOTIMBBIX AKCIEPUMEHTATBHBIX
MOMCKOB, TTIOCTOSSHHOTO TPY/la YYEHBIX U MPAKTUKOB; MHTEPECA U MO3HABATEIbHBIX
MOTHMBOB B TOJIYYEHUM W TOCIEIYIONIeM aHajiu3e HHGPOpPMAIMU O TepeaOBBIX
JIOCTUKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, JTUYECKOTO IIOBEACHUS; CIOCOOHOCTH OIICHUBATH
CUTyallid, CBSI3aHHbIE C XMMHYECKHMH SIBICHUSIMU, U NPUHUMATh OCO3HAHHBIE
pelIeHns, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;
TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U MTOCTYIKH CBOMX TOBAPUIIEH C MO3UITUN
HPABCTBEHHBIX U MPABOBLIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

4) popmupoBaHUs KyJIbTYPhI 310POBbSI:



MOHMMAaHUA LIEHHOCTEH 3/I0pOBOTO U 0e30macHoro o0pasa *Ku3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (PM3MYECKOMY U TICHUXHYECKOMY
3JI0pOBBIO; COOIOACHMSI MTPaBHJI OE30MaCHOTO OOpAIlleHHs C BEIIECTBAMU B OBITY,
MOBCEIHEBHOM >KU3HH, B TPYJIOBOM JEATEIbHOCTH,; TOHUMAaHUs [IEHHOCTU MPaBHII
VHJMBUIYAJIbHOTO ¥ KOJUIEKTUBHOTO O€30MaCHOTO MOBEACHUSA B CHUTYyalUsX,
YIPOKAIOLIUX 3/10POBBIO U KU3HU JIIOAEH; OCO3HAHUS MOCIEACTBUNA U HENPUATHUS
BPEIHBIX MPUBBIYEK (YIOTPEOJICHHUS aNKOTOJIsl, HAPKOTUKOB, KypeHUs);
5) TpyAOBOTO BOCTIUTAHUS:
KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEA0BATEIBCKOM NEATEIIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKON M APYTUX BUAAX JCSATEILHOCTH, YCTAaHOBKU
Ha AaKTHMBHOE YYacTHME€ B pELICHUM MPaKTUUYECKHX 3aJad  COLUAIbHON
HAIpPaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI); HHTEpeCca K MPAKTUIECKOMY
U3YYEHUIO MPOQPECCUil pa3IM4yHOro poja, B TOM YHUCJIE HAa OCHOBE NPUMEHEHUs
IPEeIMETHBIX 3HAHUU 110 XUMHH; YBAXKEHUS K TPYAY, JIOJIM TpyJa U pe3ysibTaTaM
TPYAOBON NEATEIHHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYaTbHOU
TpaekTopuu oOpaszoBaHusA, Oyaymed mnpodeccur W peaau3aluud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYE€TOM 3HAHUS /I aHamM3a U OOBSCHEHUS SBICHHN
OKpPY’XKaoIlIEr0o MHpa M MPOUCXOJAIIMX B HEM HM3MEHEHHUH, yMEHHs [ejaTh
00OCHOBaHHbBIE 3aKJIIOYECHHS HA OCHOBE HAYUHBIX (PaKTOB M UMEIOLINXCS JaHHBIX C
[ENbI0 TOJIYYeHUS JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSATEIHHO
UCIOJIb30BaTh XUMUYECKHE 3HAHUS JIUIsl PELLIEHUs TPOOJIEM B pealibHbIX )KU3HEHHBIX
CUTYaIUsIX; MHTepeca K MO3HAHUIO, HCCIIE0BATEIBCKOM IEATETbHOCTH; TOTOBHOCTH
¥ CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
NOJyYEHUIO HOBBIX 3HAHUM MO XMMHHM B COOTBETCTBUUM C >KU3HECHHBIMHU
NOTPEOHOCTSIMU; HWHTEpeca K OCOOCHHOCTSIM Tpyla B pPa3du4HbIX cdepax
npohecCuOHaANBbHOM JesSTENbHOCTH.
MeTtanpeaMeTHbIE pe3yIbTaThl:

3HaUUMble i1 (OPMUpOBAHUS ~ MHUPOBO33PEHUS  OOYHAOIIMXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPaKaoIIne

OCJIOCTHOCTD HaquOﬁ KapTHHBI MHpaA H CHCHI/I(I)I/IKy MCTOAOB IIO3HAHUAA,
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HCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, SHEPTHs, SIBICHUE,
poIece, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,
peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
I'PaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00yUYaroInXCs;

CIIOCOOHOCTh OOYYAIONIUXCSl KCIOJIB30BaTh OCBOCHHBIC MEKIUCITUTIIMHAPHBIC,
MHUPOBO33pEHUYECKHE 3HAHMS W  yHUBEpCaJbHble y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMU UM  PETyJISTUBHBIMU
JICVCTBUSIMH.

OBnajzieHNe YHUBEPCATLHBIMU y4€OHBIMU MTO3HABATEILHBIMU JIEUCTBUSIMU:

1) 6a30BbIC JIOTHYECKUE ICHCTBUSA:

CaMOCTOATENLHO (HDOPMYITUPOBATh U aKTYaJTU3HPOBATH MPOOJIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE; OMPEEITh 1NN ACSTEIbHOCTH, 3a/1aBasl MapaMeTpbl U KPUTEPHUH
UX JOCTH)KCHHS, COOTHOCHTH PE3YNbTAaThl JACATEIBHOCTH C TIOCTABICHHBIMU
IEJISIMU; WUCIIOH30BaTh MPU OCBOCHHUH 3HAHUW MPUEMBI JIOTHUECKOTO MBIIIJICHUS:
BBIICNISITh XapaKTEpHbIE MPU3HAKUA TIOHSITHM W YCTAaHABIMBATh WX B3aUMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIONINE TIOHITHSI JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SBJICHU, BBHIOMPATh OCHOBAaHUS M KPUTEPUHU IJIs1 KJiacCHU(UKAIIMU BEIIECTB U
XUMUYECKUX PEaKIMi; YCTaHaBIMBATh MPUINHHO-CIICACTBEHHBIC CBSI3H MEXKIY
W3YYacMbIMH SIBJICHHSMH; CTPOUTH JIOTHYECKUE pacCyXJACHHS (WHIyKTHUBHEBIC,
JEAYyKTUBHBIE, TIO0 aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
paccMaTpuBaeMbIX SBIICHHUSIX, (DOPMYITMPOBATH BEIBOBI U 3aKIIFOUCHHUS; IPUMCHSTh
B TIPOIlECCE€ TMO3HAHUS HCIONh3YEMbIE B XUMHUU CHMBOJMYECKHE (3HAKOBHIC)
MOJICNIA, TMPEeOoOpPa3OBBHIBATH MOJCIBbHBIC TPEJCTABICHUS - XHUMHYECKUN 3HAK
(cuMBOIT) 37IEMEHTa, XUMUYecKast (hopMyJia, ypaBHEHUE XUMUUYECKON PEaKITUH - TIPH

peIICHUN y‘-Ie6HBIX IIO3HABATCJIIbHBIX W HPAKTHUYCCKUX 3ajia4, IM[IPHUMCHATH



Ha3BaHHbIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIE UCCIEIOBATEIBCKUE JEHCTBUS:

BJIJIETh OCHOBAMHU METOJI0B HAYYHOI'O IO3HAHUS BEIECTB U XUMUYECKHUX PEAKIUH;
dbopMyaMpoBaTh MENU U 3a7a4d HCCIICOBaHUs, MCIIOJIb30BATh MOCTABJICHHBIE U
CaMOCTOATENBHO C(HOPMYITUPOBAHHBIE BOIIPOCH] B KAUE€CTBE HHCTPYMEHTA ITO3HAHUS
U OCHOBBI 115 (OPMHUPOBAHUS THUIMOTE3bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJCHUH; BI1a/I€Th HABBIKAMU CAMOCTOSTENIbHOTO TNIAHUPOBAHUS
U TPOBEACHUS YUYEHHUECKHMX DSKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOJII0AATh 32 XOJIOM IPOLIECcCa, CAaMOCTOSATEIBLHO TPOrHO3UPOBATH €r0 Pe3yJIbTarT,
¢dopMynupoBarb 000OLIEHUS U  BBIBOJBl OTHOCHUTEIBHO  JOCTOBEPHOCTH
pE3yNbTaTOB MCCIIEOBAHUSA, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJAEIAHHOU
pabote; mpuoOpeTaTh OMBIT YYEHMUECKOH MCCIIEAOBATEIbCKONM M MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOMCKY METO/IOB PELIEHUs MPAKTUYECKUX 3aa4, MIPUMEHEHHIO Pa3IMYHbIX METO/I0B
MIO3HAHUS.

3) paboTa c uHdopmanuei:

OPUEHTHUPOBATHCS B PA3UYHBIX MCTOYHHMKAX MH(POpManuu (HAYy4HO-TIOMYJISIpHAs
JaUTepaTypa XMMHUYECKOIO COJEpXKaHUs, CIpaBOYHbIE MOCOOUs, pecypchl
WuTepHeTa), aHanu3upoBaTh MHPOpPMALMIO pPa3IUYHBIX BHAOB U  (QopMm
MpPEICTaBIICHNUS, KPUTHYECKHU OLICHUBATh ee JOCTOBEPHOCTh "
HEIMPOTUBOPEYUBOCTH; (POPMYIUPOBATH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METObI
MpU MOUCKE M 0TOOpe MH(OpMaIMKU, HEOOXOIUMOM ISl BBIMOJHEHUS] YYCOHBIX
3aJ1a4 OMpPEEIICHHOTO TUTIA; MPUOOPETATh OMBIT UCIIOJIH30BaHUS MH(POPMAIIUOHHO-
KOMMYHUKATHUBHBIX  TE€XHOJOTMA W  Pa3IMYHBIX  TOUCKOBBIX  CHUCTEM;
CaMOCTOATEIILHO BBIOMPATh ONTHUMATBbHYIO (HhOpMY Tpe/cTaBieHUs WHGOpMAIIH
(cxembl, rpaduKH, aUArpaMMbl, TaOJUIBI, PUCYHKH M JIPyTHE); HCIOIH30BAThH
HAy4YHbIM S3bIK B KaueCTBE CPEACTBA MpU paboTe ¢ XMMHUYECKOW MH(OpMaIuen:

IPUMEHATh MEXIpeIMeTHbIE ((prU3nuecKre U MaTeMaTUYeCKUe) 3HaKU U CUMBOJIBI,



dbopmyIsl, aOOpeBUATYpBI, HOMEHKIJIATYPY; UCIIOJIH30BATh 3HAKOBO-CUMBOJIUYECCKIE
CpeICTBa HArJISAHOCTH.

OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU:
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbl B XOJE auajiora W/WiId
JUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/lauu; BBICTYNATh C Mpe3eHTaIuein
PE3yNIbTATOB MO3HABATEIHPHOU JEATEIHLHOCTH, MOJTYYCHHBIX CAMOCTOSTEIBHO WA
COBMECTHO CO CBEPCTHHKAMHU NPH BBIMOJHEHUU XHUMHYECKOTO JKCIIEPUMEHTA,
MPAKTUIECKONH pabOThl 1O HCCICAOBAHUIO CBOMCTB HM3y4aeMBIX BEIIECTB,
peanu3ani y9eOHOTO MPOEKTa, W (HOPMYIUPOBATh BBIBOJABI IO pe3yJbTaTaM
MIPOBE/ICHHBIX UCCIICIOBAaHUM ITyTEM COTJIACOBAHMUS TMO3UIINM B X0/1€ OOCYKIEHUS U
oOMeHa MHEHUSIMU.

OBnajzieHNe YHUBEPCATLHBIMU PETYIATUBHBIMU JICHCTBUSIMU:
CaMOCTOATENLHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO  I[MO3HABATEJIBHYIO
NEATEeILHOCTh, ONpPENeNsas €€ Iedd W 3aJadyd, KOHTPOJHMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJifOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aJ7ay, BbIOMpaTh Haubosee
b (EeKTUBHBIN CMOCO0 MX pEHIeHUS C Y4YeTOM TOJy4YCeHHUs] HOBBIX 3HAHUM O
BEII[ECTBAX U XUMUYECKUX PEAKIUSIX; OCYIIECTBIISITH CAMOKOHTPOJIb ACSTEIHHOCTU
Ha OCHOBE CaMOAaHAJIN3a U CAMOOIICHKH.

[IpeameTHbIC PE3yNBTATHl OCBOCHUS MTPOTPaAMMBbI BKITIOYAIOT CIIEIU(DUUECKHE
Hay4YHbBIC 3HAHUS, YMEHUSI U CIIOCOOBI JICHCTBHIA 10 OCBOCHHIO, HHTEPITPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX yUEOHBIX CHUTYAIUAX, a TAKKE B PEaTbHBIX
YKU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C XUMHCH.

[IpeameTHBIC PE3yNbTATHl OCBOCHUS OPTAaHMYECKOW XUMUU OTPAXKAIOT:
c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYECHUU OPTaHUYECKONW XUMUU B
CHUCTEME CCTCCTBECHHBIX HAyK M €€ POJIM B 00ECIICUCHUH yCTOWYHUBOTO PA3BHTHS
YEJIOBEYECTBA B PEIICHUU MPOOJIEM IKOJIOTUUYECKOM, SIHEPreTUYEeCKON U MUIIEBOM

6630HaCHOCTI/I, B pa3sBUTHU MCIWULIMHLBI, CO3JaHWMH HOBLIX MAaTCpHUaIOB, HOBBIX
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VMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOIOIOIH30BAHUS, B
GbOpMHpPOBaHUM MHPOBO33PECHHS W OOMIeH KyJbTypbl 4YEIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TMPHUPOJHOMN
cpene;

BJIaJICHUE CUCTEMOU XUMUYECKUX 3HAHUN, KOTOpast BKIIOYAET:
OCHOBOITOJIATAIOIIME TOHITHS - XUMUUYECKHUM 3JI€MEHT, aTOM, PO U AJICKTPOHHAS
obOoylouka aroma, s-, P-, d-aTroMHBIE OpOWTAIM, OCHOBHOE H BO30YXKICHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynmna, pajgukai, CTPYKTypHble (opmylbl (pa3BepHYThI€, COKpaIlCHHbIE,
CKEJIETHBIE), M30MEPHUSl CTPYKTYpHAasT U MPOCTPAHCTBEHHAas (TeoMeTpuvecKas),
MU30MEPBI, TOMOJIOTUYECKUN psil, TOMOJIOTH, YTJIEBOJAOPOIbI, KHUCIOPOA- H
a30TCOoAEpKAIllle OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIIMMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJIIPHBIC COCJAMHEHUS; TEOPUHU, 3aKOHBI (MEPUOIUYCCKUN
3akoH [[.I. MenneneeBa, TeOpusi CTPOEHHS OpraHMYecKuX BemectB A.M.
ByTnepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPAaHEHHUSI U MPEBPALICHUS
DPHEPTUM TPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUI S3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
Y CUCTEMHOCTH XMUMHUYECKHUX SIBIICHUM; TPEACTABICHUS O MEXaHU3MaX XUMUYECKHUX
peakiuii, TepMOJUHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX UX IPOTEKAHUS,
O B3aMMHOM BJIMSIHUM aTOMOB M TPYIIII aTOMOB B MOJEKyJIaX (MHIYKTUBHBIN U
Me3oMmepHbI A dekTol, opuentantsl [ u 11 poga); pakromoruueckue cBeaeHUS O
CBOMCTBax, COCTaBe, MOJYyYCHMH W O€30MacHOM WCIIOIh30BAHUN Ba)KHEUITUX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOHN JESATEILHOCTH YEJIOBEKa, OOIINUX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOM3BOJICTBA (HAa MpUMEpEe MPOU3BOJACTBA
MeTaHoya, TepepadoTku HedTH); CcHOPMUPOBAHHOCTH YMEHUMN: BBISBIATH
XapaKTepHbIC TPU3HAKU TOHATHM, YCTAHABIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOIIME TIOHSATUSI TPU ONUCAHUM COCTaBa, CTPOEHUS U CBOWCTB

OpraHU4YCCKHUX COCI[PIHCHHﬁ;
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c(OpPMUPOBAHHOCTH YMEHUI:
UCIIOJB30BaTh XUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUSI MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMUYEeCKUX
BEILIECTB; COCTABJISITh YPaBHEHUS XUMHMUECKHUX PEaKIMd U PpacKphIBaTh MX
CYILIIHOCTb: OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui MOCPEJICTBOM
COCTaBJICHMSI 3JIEKTPOHHOIO OallaHca ITHX pPEaKIuH, peakiuii MOHHOro oOMeHa
MyTEM COCTABJICHUS UX MOJIHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUI;
U3rOTaBIMBATh MOJEIA MOJIEKYJI OPraHMYEeCKUX BEIIECTB JUISl WILTIOCTPALMHU HMX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHMIA:

yCTaHABIIMBATh MPUHAICKHOCTh U3YYEHHBIX OPTaHUYECKUX BEILIECTB 0 UX
COCTaBY M CTPOEHHUIO K OIPEJICICHHOMY KJIACCy/TPYIINE COCIUHEHHH, JaBaTh UM
Ha3BaHusi 1o cuctematudeckoir Homenkiarype (IUPAC) wu npuBoauthb
TPUBHAJIbHBIE Ha3BaHUS JJIs1 OTACIIBHBIX MPEACTABUTENIECH OPraHUYECKUX BEIIECTB
(3TWIIEH, alleTUJIEH, TOJIYOJ, TJULEPUH, dTUICHIJIUKOIb, (BeHos, Gopmanbaerus,
aneTanbJerul, alleToH, MypaBbUHAs KHUCJIOTa, YKCYCHAs KHCIOTa, CT€apUHOBas,
OJICUHOBAs, MaJbMUTHUHOBAs KHUCJOTHI, TJUIMH, allaHWH, MajbTo3a, (PpyKTO3a,
aHWIMH, TUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOI U JPYTHUE);

C(I)OpMI/IpOBaHHOCTI) YMCHUA OIIPCACIIATD BHU XUMMYECKOU CBSI3U B OpPraHHUYCCKUX

COeMHEHMsX (KOBAJIEHTHAS U HOHHas CBs3b, O - u T -cBaA3b, BOJOPOIHAS CBSI3b);
CcOPMHPOBAHHOCTh yYMEHHUS NPHUMEHATh TOJIOKEHUS TEOPUU  CTPOCHHUS
oprannyeckux BemectB A.M. BytnepoBa /it 00bsICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMHWYECKHME CBOMCTBA THUIIMYHBIX IIPEACTABUTENIEW  PAa3IUYHBIX  KJIACCOB
OpTraHWYECKUX BELIECTB: AIKAHOB, IMKJIOAIKAHOB, aJJKEHOB, AJIKaIUEHOB, AJIKUHOB,
apoOMaTHUYECKHUX YIJIEBOJAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKMCIIOT,  O€NKOB, yriaeBoioB (MOHO-, /M- U  IOJINCAXapUIOB),

WUIKOCTPUPOBATh ~ T€HETUYECKYI0  CBSA3b  MEXAY  HUMH  yPaBHEHHIMU
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COOTBETCTBYIOIIIMX XHWMHMYECKHX pPEAKIMM C MCHOJB30BAHUEM CTPYKTYPHBIX
popmy;
c(hOpMHUPOBAHHOCTh YMEHHUS TOATBEPKIaTh HA KOHKPETHBIX MPUMEpPAX XapaKTep

3aBUCHUMOCTHU peaKHHOHHOﬁ CITOCOOHOCTH OpPTraHUYCCKUX COGI[I/IHCHI/Iﬁ oT

KPAaTHOCTH W THIa KoBajeHTHOM cBs3u (O - u T -cBa3u), B3aMMHOIO BIMSHMS
aTOMOB U TPYII aTOMOB B MOJIEKYJax;

chOpMHPOBAHHOCTh YMEHHSI XapaKTEepPU30BaTh HUCTOUYHUKH YIIJIEBOJOPOIHOTO
CBIpbs (HEPTH, IPUPOIHBIHI r'a3, yrojb), CIOCOObI €ro NePepadoOTKU U MPAKTUYECKOE
IPUMEHEHUE POAYKTOB IepepaboTKu;

c(OpMHPOBAHHOCTB BJIAJICHUSI CHCTEMOM 3HAHUM O €CTECTBEHHO-HAYUYHBIX METOAAaX
NO3HaHU - HAOJIIOJCHUH, U3MEPEHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE (PEaTIbHOM
Y MBICJICHHOM) U YMEHUSI IPUMEHSATh 3TU 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHSI TMPUMEHSATH OCHOBHBIE OIEpPAlUU MBICIUTEIBLHOU
NESATENIbHOCTH - aHalM3 U CHHTE3, CPaBHEHHME, OOOOIIEHHME, CHCTEMaTU3alUIo,
BBISIBJICHUE TTPUYUHHO-CJIEICTBEHHBIX CBS3€H - ISl U3yYeHUs CBOWCTB BEILECTB U
XAMHUYECKUX PEAKIUN;

C()OPMUPOBAHHOCTh YMEHHI: BBIABIATH B3aUMOCBSA3b XUMHUYECKHUX 3HAHUU C
MOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0osiee OCO3HAHHOI'O MMOHMUMAHMSI CYIIHOCTH MaTepUalbHOIO E€IUHCTBA MHpAa,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYEeCKOM XUMHH JJIsi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJIEHUH, UMEIOLUX €CTECTBEHHO-HAYYHYIO PUPOY;
c(OpPMUPOBAHHOCTh YMEHUM: MPOBOJUTH PACUYETHI [0 XUMHUYECKUM (OopMysiaM U
YpaBHEHUSIM XHMMHUYECKHX PpEAKIMl C HCIOIb30BaHUEM (PU3MUECKUX BEIMYUH
(mMacca, o0beM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAacyeThl MO HAXOXKACHUIO XUMHUYECKOW (HOpMyIbI
BEILECTBA 10 U3BECTHBIM MACCOBBIM JOJSIM XMMHUYECKUX 3JIEMEHTOB, MPOIAYKTaM
CTOpaHus, TUIOTHOCTHU Ta3000pa3HbIX BEUIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUMU: MPOrHO3UPOBATH, AHAIM3UPOBATh U OLEHUBATH C
NO3ULMNA  DKOJOTMYECKOM  0e30macHOCTH  MOCIEACTBUSL  OBITOBOM U

IPOM3BOJCTBEHHOMN AEATEILHOCTH YEIOBEKA, CBI3aHHOM ¢ mepepaboTKOil BEIecTs,
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MCIIOJIb30BaTh MOJIYYEHHbIE 3HAHUS [l IPUHATUSI TPAMOTHBIX PEelIeHUuH mpolaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEMH;
chOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIbHO IUIAHUPOBaTh M MPOBOAUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKUWH YIIJIEBOJOPOJOB pa3IMUHBIX KIACCOB U
KHCJIOPOACOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad MO pAacMO3HABAHUIO OPTraHMYECKUX BELIECTB) C COOJIIOJACHUEM MpaBUIl
Oe3omacHoro oOpamieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBaHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, MPEJACTABIAThH B pa3IndyHoON ¢dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;
chOpMHUPOBAHHOCTH YMEHHUIA:
coO0aTh MpaBUila 3KOJIOTMYECKH IL€1eCO00pa3HOro MOBEIECHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
NPUPOJHON Cpelbl U JOCTHKEHHS €€ YCTOWYHMBOIO Pa3BUTHUA, OCO3HABATH
OMAaCHOCTh TOKCHYECKOTO JCHCTBUA HAa JKUBBIE OPraHU3Mbl OIPEICICHHBIX
OpPraHUYECKUX BEIIECTB, MOHWUMAas cMbIca mnokazarensa [IJIK; aHamu3upoBaTh
11e71ec000pa3HOCTh MPUMEHEHUSI OPTaHUUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOUKHM 3pEHHUs COOTHOIIECHUS PUCK-TI0JIb3a;
chOpPMHUPOBAHHOCTh ~ YMEHUW:  OCYIICCTBIISITH  IE€JICHANIPABICHHBIM  TIOMCK
XUMHUYECKON MH(POpMaILIMK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi uHQpopMmaiuu, IHTEepHET U apyrue), KpUTUIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMAIIHIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.

[IpeameTHBIC pPE3yNbTAaThl OCBOEHUS OOIIEH W HEOPTraHWYECKOW XUMHH
OTPAKAKOT:
c(hOpMHUPOBAHHOCTH MPEICTABIICHU:
O MaTepuajlbHOM E€JUHCTBE MUPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHHIT
MPUPOBI, O MECTE U 3HAYCHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU B
00ecCIreueHn yCTOWYMBOTO Pa3BUTHS, B PEIICHHH MPOOJIIEM SKOJOTUYECKOH,

SHEPreTUYECKON M MHINEBONW O€30IaCHOCTH, B Pa3BUTHH MEIMIMHBI, CO3JaHHH
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HOBBIX MAaTE€pUaIOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00CCTICUCHUH PAIMOHATHLHOTO
MIPUPOOTIOIL30BaHNS, B (OPMHUPOBAHUHA MHUPOBO33PECHUSI W OOIIEH KyJIbTYpPHI
YeJI0BeKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
Y IIPUPOJIHOM CpELE;

c(hOpMHUPOBAHHOCTH BJIAJCHHS CUCTEMOW XUMUYECKUX 3HAHUN, KOTOpasi BKJIIOYAET:
OCHOBOTIOJIATAIOIINE IMOHATHS - XUMUYECKUH 3JIEMEHT, aTOM, SIAPO aTOMa, H30TOIIBI,
DJIGKTPOHHAsE 000I0YKa aroma, s-, P-, d-aToMHBIE OpOWTANM, OCHOBHOEC W
BO30Y)KJICHHOE COCTOSIHMSI aTOoMa, TuOpuUIM3alsi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKAa3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM 3hdexT
XUMHYECKOUN pEAKIMU, CKOPOCTh XUMUUECKON PEAKIINU, XHMUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUECKON TUCCONHUALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEeaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUU SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEeMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHbIE MIPEACTABICHUSI O CTPOCHUU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJIEKYJSIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEeMax; (haKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MMaCHOM MCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BCIIECTB B OBITY M MPAKTUYECKOW MACSATEIBHOCTH YEJIOBEKa, OOIIMX HAYYHBIX
MPUHIHAIAX XUMUYECKOTO MTPOU3BO/JICTBA;

c(hOPMHUPOBAHHOCTh YMEHHU: BBIABIATh XapaKTepHble TPU3HAKU TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS HPU

OIMMCaHWH HCOPTaHNYCCKHUX BCIICCTB U UX HpeBpameHHﬁ;
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C(OPMUPOBAHHOCTh YMEHHSA HCMOJb30BaTh XUMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIIBHBIX
BEILIECTB;

C()OPMUPOBAHHOCTh YMEHHUS OIPENEATh BaJEHTHOCTh U CTENEHb OKUCIICHMS
XMUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XMMHUYECKON CBSI3U (KOBaJIEHTHa,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pElIeTKH
KOHKPETHOT'O BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJA
XUMUYECKON CBA3M M THINA KPUCTANIMYECKOM PEIIeTKH, OOMEHHBIA U JOHOPHO-
aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIECHTHOW CBA3H;

c(OpMHPOBAHHOCTh YMEHHIA:

KJIACCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HX COCTaBY, XUMHYECKHE
peaKkuMy MO pa3jJu4HbIM MPU3HAKAM (YHCIy M COCTAaBY PEarvpyroliuX BEIECTB,
TEIJIOBOMY 3(PPeKTy peakuuu, U3MEHEHHUIO CTENEHEW OKHCIICHUS 3IIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa 1 JIpyrue);

CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUM JUIsl  KJIACCU(UKALMH
M3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c()OPMUPOBAHHOCTh YMEHHS PACKphIBaTh CMBIC] Nepuoanyeckoro 3akona J[.M.
MenzeneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (QYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB XUMHUYECKHUX JIEMEHTOB
nepBoro - yerBeproro rnepuoaoB llepuommueckon cucremsl .M. Menneneena,
UCIIOJIB3Yys MOHATHS «IHEPTETUUYECKUE YPOBHMY», «IHEPTETUYECKHUE IOTYPOBHU,
«S-, p-, d-aTomMHBIE OpOWMTANIN», OCHOBHOE U BO30YKICHHOE JHEPreTUYCCKHUEC
COCTOSIHUSL aTOMay,

OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX

COEQMHEHUN N0 nepuoam u rpynnam llepuoanueckou cucremsl [I. 1. Menneneena,
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BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOECHUS MX JJIEKTPOHHBIX
000JI0YEK;

c(pOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMUUYECKHUE
CBOMCTBA BEILIECTB PA3JIUYHBIX KJIACCOB, IIOATBEPXKAATh CYIIECTBOBAHUE
IEHETUYECKOM CBA3M MEXKIY HEOPraHMYECKUMHU BEIIECTBAMM C  ITOMOIIBIO
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(OpMUPOBAHHOCTH YMEHHS PACKPBIBATh CYIIIHOCTH:
OKHUCIIUTEIILHO-BOCCTAHOBUTENBHBIX ~ PEAaKUH  IOCPEACTBOM  COCTABJICHHMS
ANIEKTPOHHOIO OallaHca JTUX peaklMil; peakiuili HOHHOTO OOMEHa IyTeM
COCTABJICHHUS UX IOJHBIX U COKPAILICHHBIX HOHHBIX YPAaBHCHUM;

peakuumi  TUOPOJIM3a;  PEaKIUi  KoMIIeKcooOpa3oBaHus  (Ha  IpuUMepe
TUAPOKCOKOMILJIEKCOB IMHKA U AJIFOMUHUA);

c(OpMUPOBAHHOCTb YMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKUX
peakuui ¢ Y4EeTOM HMX JHEPreTUYECKUX XapaKTECPUCTHK, XapaKTep H3MEHEHUs
CKOPOCTU XUMHUYECKON peaklMy B 3aBUCUMOCTHU OT PA3JIMYHbBIX (PAaKTOPOB, a TAKXKE
XapakTep CMEIIEHUS XUMHUYECKOIO pAaBHOBECHsS MOJ BIHSHUEM BHEIIHUX
BozjaeiicTBuil (mpunuun Jle [llatenne);

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEpPU30BaTh XUMUUYECKUE PEAKIIUH, JICKAIIUE B
OCHOBE IIPOMBIIIJIEHHOT'O MOJIy4Y€HHUsI CEPHON KHCIIOThI, aMMHaKa, O0IINe HayuHbIe
OPUHIMOBL  XUMUYECKUX  MPOU3BOJACTB;  I1€JI€COO0OPA3HOCTh  NMPUMEHEHUS
HEOPraHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH 3pEHUS
COOTHOILEHHUS PUCK-TIONb3A;

c(hOpMHPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUM O METOAAaX HAYYHOrO MO3HAHUS
SBJICHUN TMpPHUPOABI - HaONIOJCHUE, U3MEpPEHHE, MOJETUPOBAHUE, HKCIEPUMEHT
(peanbHBII M MBICICHHBIN), HCHOJIb3YEMbIX B ECTECTBEHHBIX HayKax, YMEHHS
IIPUMEHSTDH 3TU 3HAHUS IIPU DKCIIEPUMEHTAIBHOM HCCIIEIOBAHUM BELIECTB U JUIA
OOBSICHEHHSI XMMHYECKHUX SIBICHUN, UMEIOIIUX MECTO B MPHUPOJE, MPAKTUYECKOM

NEATEILHOCTH YEJI0BEKA Y B [IOBCEIHEBHOM KU3HHU,
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c(OPMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSA3b XHUMHUECKUX 3HAHUHA C
MNOHATUSAMU M NPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0o0Jjiee OCO3HAHHOTO IOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;
c(OpMUPOBAHHOCTh YMEHHSI IPOBOIUTH PACUETHI:

C UCMOJIb30BAaHUEM MOHATUN «MacCcOBas 10JI BEILIECTBA B PACTBOPE» U «MOJIIpHAst
KOHIIEHTpALUs»; Macchl BEIIECTBAa UM 00bEMa ra3a Mo U3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BELIECTB;
TEIUIOBOTO 3(QeKTa peakuuu; 3HAYEHUs BOJOPOJHOTO IOKa3aTelsi pPacTBOPOB
KHCJIOT M WIEJOYEel C HW3BECTHOM CTENEHbIO IMCCOLMAlMU; Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJJTHO U3 UCXOAHBIX BEIIECTB JAHO
B BUJIE PACTBOPA C ONPEIECICHHON MacCOBOM JI0JI€ PAaCTBOPEHHOI'O BEIIECTBA WUJIU
JAaHO B M30BITKE (MMEET MPUMECH); JOJIM BbIXOJA MPOIYKTa peaklHnH; 0ObEMHBIX
OTHOLIEHUH T'a30B;

C()OPMUPOBAHHOCTh YMEHMH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M IMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIPOBEACHHME  peakuuid  HOHHOro  OOMEHa,
NOATBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKHUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, H3YyUYECHHUE BIUSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelIeHHe
AKCIIEPUMEHTAJbHBIX 3afady 1no Temam «Meramiby u  «Hemeramis») ¢
cOOJII0/IEHNEM TpaBUiI 0€30MacHOro0 OOpallleHHs C BEIIeCTBAMU U J1a00paTOpHBIM
o0opyioBaHueEM, (POPMYIHPOBATH LI€Tb UCCIEA0BAHUS, IPEACTABIATH B PA3TUYHON
dbopme  pe3ylnbTaThl  AKCHEPUMEHTa, AaHAJIM3UpPOBaTh W  OLEHUBATh  HUX
JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHM: COOMIOATh MpaBWia MOJIb30BAHUS XMMHYECKOM
nocyol W JabopaTopHBIM 00OpyJAOBaHUEM, OOpallieHus C BEIIECTBAMH B
COOTBETCTBUHM C HMHCTPYKIMSIMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XHUMHUYECKUX
OTBITOB, HKOJIOTMYECKU I€JIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYXKAIOIIEeH MPUPOIHON

cpeabl M OOCTHUIKCHHA €C YCTOI)'ILIHBOFO pasBuTHUA, OCO3HABATh OITACHOCTDH
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TOKCUYECKOT'O JICMCTBUS HA JKUBBIE OPTaHU3MBbI ONPENECICHHBIX HEOPTraHHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHUPOBAHHOCTh ~ YMEHHUM:  OCYIICCTBIATH  II€JICHAMPABICHHBI  MOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HAydHAs
JuTepaTypa, cpeAcTBa MaccoBor nHdopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMAILIHIO, IepepadaThiBaTh €€ U UCIIOIh30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON Y4eOHOM 3a/1aueil.

Peanuzanus snexkTuBHOrO Kypca «PemieHue 3amad MOBBIIEHHOTO YpPOBHS
CIOKHOCTW» TIO3BOJISIET pPEIIaTh OJHY M3 OCHOBHBIX 3aJa4, CTOAIIMX MEpeN
YUYUTEIEM XHMHUU OpraHu3allid — MOJAroToBka ooOyyaromierocs k [HMA u
BCTYIIUTEIIbBHOMY HMCIBITAaHUIO B OPTraHM3allUI0 BBICIIEr0 oOpa3oBaHus B (opMe H

no matepuanaM EI'D (4acte 2 3x3aMeHa).

TemaTnyeckoe IIIAHUPOBAHUE

10 kmacc
No Tema KomnuectBo | Tun 3aganus B
n/m 4acoB dbopmare EI'D
1 BBeneHne B OpraHuyecKyro 3
XAMUIO
2 XuUMHUS yTieBOA0POJI0B 11 muaun 32-33
3 XUMHS KUCIOPOICOICPIKAIINX 11 muaun 32-33
OPraHUYEeCKUX COCAUHECHUN
4 XuMus Ipyrux OpraHuueCcKux 8 muHun 32-33
COeIMHEHNH
5 3adeTHOE 3aHATHE 1 auHun 32-33
Hroro 34
11 xmacc
No | Tema KomnuectBo | Tum 3aganus B
n/m 4acoB dbopmare EI'D
1 [ToBTOpsIEM OCHOBHBIE TTOHATHS 2
XUMHHU
2 Y4yeHue o cTpoeHue BellecTBa 4 auHus 32-33
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[Ipoueccrl B BOJHBIX PacCTBOpPAX

15

muaun 29 u 30

BemniectBa 1 ux cBoMcTBa

13

muanu 29-31, 34

Htoro

34
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