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IHosicHUTEeNLHAA 3aNIUCKA

Pabouast mporpamma 31€KTUBHOTO Kypca «PelieHue 3amayd MOBBIIIEHHOTO
YPOBHSI CJIOKHOCTH 10 XUMHUW» NpeAHa3Ha4deHa 1 ooyuatomuxcs 10 u 11 kimaccos
€CTECTBEHHO-HAYYHOTO NPOduUIIs.

DNEKTUBHBIM KypcC BBEJECH B LIENSAX YCHEUIHOW MOATOTOBKUA OOYYAIOIIUXCS
TUMHA3WM K OCBOCHHUIO YYEOHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO MPOQuIIs,
SBJIIONINXCS ONPEACTAIONIMMEI B BbIOOpE X Oyayuied mpodeccuu U yCreuHoro
IIPOXOXKJIEHUS TOCYIapCTBEHHOM HTOroBod arrecrauuu (manee-I'MA) B ¢opme
€IMHOTO TOCYJITAPCTBEHHOTO dK3ameHa (nanee-EI'D) mo xumuu.

[Iporpamma BKIJIIOYAET MOSICHUTEIBHYIO 3aIUCKY, COJEpX aHUE OOydeHHs,
MJIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS MTPOTPAMMBbI, TEMATHYECKOE TIJIAHUPOBAHUE.

[Iporpamma peanuszyercsi B TeUECHUE JABYX JET 0OydeHHs B 00beMe 68 4acoB:
34 gaca B 10 xmacce (1 gac B Heneno) u 34 gyaca B 11 kimacce (1 gac B Heenio).

Pemenne xwmmudeckux 3amad  (KQYECTBEHHBIX U KOJIMYECTBCHHBIX)
CIIOCOOCTBYET OCYIIECTBICHHIO CBS3UM OOYYEHHUS] C JKHU3HBIO, BOCIUTHIBAET
Tpynoao0ue, 1eaeyCTpPeMICHHOCTh, BhIpadaThiBae€T MUPOBO33pPEHUE (peaiu3aius
MEXIPEIMETHBIX CBsi3ei). Uepe3 3amaun OCYIIECTBIAETCS CBS3b TEOPHH C
MPAKTUKOW, B TMPOIECCe HUX PEHICHUS 3aKPEeIUISIOTCS U COBEPIICHCTBYIOTCS
XUMHUUYECKUE TIOHATUSI O BellecTBaXx M mpoiieccax. Ha ocHoBe pemieHus 3aaad,
O0COOEHHO KaueCTBEHHBIX, JIETKO OpraHu30BaTh MpobiemMHoe oOydeHue. [Iporecc
pelIeHust 3ajlaud — 3TO MepPexo] OT aOCTPAKTHOTO MBIIUICHHS K MPAKTUKE, CBSI3b
gacTHOTO ¢ o0muM. Ocobast ponb (4acTh 2 3x3amena B popme EI'D mo xumum —
«TIOBBIIIICHHBIA YPOBEHB CIIOKHOCTH» — TpeOyeT MOJHOTO (pa3BEepHYTOr0) OTBETa
oOyyJaromierocs) B TOCYJapCTBEHHOW WTOrOBOM artecTaluu B (QopMe U 1O
MatepuaniaMm EI'D oTBOIWUTCS MMEHHO PEIIEHUI0 KauyeCTBeHHbIX (mHNH 29-32) u
KOJIMYECTBEHHBIX (uHuu 33-34) 3aay.

OcHOBHBIE 337]a41 JIEKTUBHOTO Kypca:

— 3aKperuieHHe M COBEPIICHCTBOBAHME OCHOBHBIX XMMHUYECKHUX TMOHATUNA TIO

KypcaM OpraHUYeCKOW U OOIIeH XUMUU;
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— mnoarotroBka oOy4varomuxcs k ' MA mo xumuu B popme u o matepuanam EI'D
(4acTh 2 sK3aMeHa).

Ilens mporpaMMbl 3JEKTUBHOTO Kypca «PerieHue 3aaad MOBBIIIEHHOTO
YPOBHSI CJIOKHOCTH» — MOATOTOBKA BBIMYCKHUKOB IIKOJIBI K caue EI'D mo xumun
(4acTp 2 3K3aMeHa — pa3BEPHYTHIN OTBET).

Hcnonb3oBaHre MaHHOW NpPOrpaMMbl HAPSAIY C MPOrpPaMMON 3JEKTUBHOIO
Kypca it ydamuxcst 10-11 kgaccoB ecTeCTBEHHO-HAYYHOTO MPOGuiIst « XUMUs B
TECTax» MO3BOJUT MPOBOJUTh KOMIUIEKCHYIO MOJATOTOBKY OOYy4YaroIIMUXCs K caade
EI'D o xumun.

Coaepxkanue 00y4yeHust

10 kiace

Tema 1. BBegeHue B OPraHM4eCKyr0 XUMHUIO.

3aayn Ha UCTIOJIb30BAHUE UMEHHBIX PEAKIUN B OPraHUYECKON XUMHUH.

Tema 2. XuMust yrieBogopoaoB.

KauecTBeHHble 3a7aud: TEHETHYECKas CBS3b YIJIEBOJOPOAOB (aJIKaHOB,
raJlOr€HOMPOU3BOIHBIX YTJIEBOJOPOJIOB, LMKIOAIKAHOB, AJIKEHOB, AJIKQJUEHOB,
aJIKMHOB, OeH30/1a M ero romosioroB) (muHust 32). 3agaun Tuna juHusA 33 (Ha
IpUMEPE AJIKAaHOB, TaJOTE€HONMPOU3BOJHBIX YIJIEBOJOPOJOB, ILHUKIIOAIKAHOB,
aJIKCHOB, AQJIKaIMEHOB, AQJKUHOB, OEH30Jla M €ro TrOMOJOIOB): 3aJayd Ha
ornpezeneHre (popMyIibl BEIIECTBA MO U3BECTHOMY 3JIEMEHTHOMY COCTaBY; 3a/1auu
Ha omnpeneneHue GOpMysbl BellecTBa MO MPOAYKTaM CrOpaHHs; 3alayd Ha
ompezeneHue (GopMyIIbl BEMIECTBA MO U3BECTHOM 0011IeH (hopMyJTie U MacCOBOM J0J1e
OJIHOTO M3 JJIEMEHTOB; 3aJaud Ha ompenercHue (GopMylsbl BellecTBa IO €ro
PEaKIMOHHON CIIOCOOHOCTH.

Tema 3. XuMust KUCIOPOIOCOAEPKAIIMX OPTAHUYECKUX COCTMHEHUN.

KauecTBeHHble  3amaun: TEHETHYECKas  CBSI3b  YIJIEBOJOPOAOB U
KHUCJIOPOJICOJIEPXKALMX ~ OpPTraHMYEeCKHX  COEIUWHEHWH  (CupToB,  (DEHOJIOB,
aJIbJICTH/I0OB, KETOHOB, KapOOHOBBIX KUCIOT) (uuus 32). 3amauu tumna JuHus 33
(ciupTOB, (PEHONOB, aNbAETHUAOB, KETOHOB, KapOOHOBBIX KHUCIJIOT): 3aJaud Ha

ompeseneHne (GopMyIibl BEIIECTBA MO U3BECTHOMY JJIEMEHTHOMY COCTaBY; 3a/aduu
3
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Ha ompenencHue GOPMYJbl BEIIECTBAa MO MPOAYKTaM CTOpaHHs; 3aJadd  Ha
onpeneneHre GopMysbl BEIIECTBA MO U3BECTHOM 0o0mIel dopmyse u 4 maccoBon
JI0JIe OJIHOTO U3 DJIEMEHTOB; 3a/1aud Ha ofpejeieHre (GopMyJibl BEIIEeCTBa MO €ro
PEaKIMOHHON CTIOCOOHOCTH.

Tema 4. XumMusi Ipyrux OpraHuueCKUX COCIMHEHHUI.

KauecTBeHHbIE 3a/1a4u: reHeTUYeCcKas CBSI3b YTJIEBOJIOPOJIOB,
KHCIIOPOJCOICPKAIMNUX U IPYTUX OPTaHUICCKUX COCAMHEHHH (CIOXHBIX 3(HUPOB,
YKUPOB U MBI, MOHOCAXapHJI0B, IUCAXaPHUIOB, MOJUCAXAPUIOB, aTu(aTUUECKUX U
apOMaTHYCCKUX aMHHOB, aMHHOKHCIOT) (muHusa 32). 3amaun Thmna JMHUAS 33
(CJIOXKHBIX (PUPOB, KUPOB U MBLJI, MOHOCAXAPHUIOB, TUCAXAPUJIOB, TIOJIUCAXAPUJIOB,
anmupaTUIeCKUX W  apOMaTUYECKUX AaMHUHOB, AaMHHOKHCIOT): 3aJadyd Ha
ornpezeneHre (popMyIibl BEIIECTBA MO U3BECTHOMY AJIEMEHTHOMY COCTaBY; 3a/1ayud
Ha ompeneraeHue GOpMysbl BElIecTBa MO MNPOAYKTaM CropaHus; 3ajJadd Ha
ornpezeneHue (GopMysIbl BEIECTBA MO U3BECTHOM 00111l (hopmysie U MacCOBOM J0Jie
OJTHOTO M3 JJIEMEHTOB; 3aJaud Ha ompenaeiaeHue (opMysbl BEIIECTBA IO €ro
PEaKIMOHHON CIIOCOOHOCTH.

Tema 5. 3aueTHOE 3aHATHE.

Wrorosas 3aueTHas paboTa 3a Kypc opranudeckoil xumuu B ¢popmare EI'D
(muaus 32 v nuHEs 33).

11 knacc

Tema 1. [ToBTOpsieM OCHOBHBIEC OHSTUSA XUMUU. 3a1a4H C UCIOJIL30BAHUEM
YPaBHEHHUSI COCTOSIHUM HJACAJIBbHOrO rasa. 3aJjadyd ¢ HUCMOJIb30BAaHUEM TMOHSTHS
«OKBUBAJICHT», «IKBUBAJICHTHAs Macca» U «IKBUBAJICHTHBIA 00bEM.

Tema 2. YdeHue 0 CTpPOSHHUH BEIIECTBA.

3amaun  Tuna JuHAM @ 32-33] LENOYKH MPEBpallCHUs OpPraHuYeCKUX
BCIIIECTB; 3a/Jauyd Ha omnpeaesieHne (OpMyabl BeIIeCTBa IO HW3BECTHOMY
JIEMEHTHOMY COCTaBy; 3aJa4dl Ha oOmpejesieHne (GOopMyJibl BEIIEeCTBA 10
NPOAYKTaM CrOpaHus; 3aJadyd Ha omnpeaeleHue (OopMyJibl BelIecTBa 110
W3BECTHOM 0OIIeH (popmMylie m MacCOBOM J0Jie OJHOTO W3 DJIEMEHTOB; 3aJa4yd Ha

ornpezeneHre GopMyIibl BEUIECTBA MO €ro peaKIIMOHHON CITIOCOOHOCTH.
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Tema 3. [Tpoiiecchl B BOAHBIX PaCTBOpax.

3aaul HAa HKCMOJB30BAHUE TOHATUN «MOJSUIBHOCTH», «HOPMAJbHOCTH» M
«TUTP». 3aJadyd HA  pacdyeT OCMOTHMYECKOTO  JIaBJICHUS,  MOBBILICHUS
TeMIEepaTypbl  KUINEHUS W  TOHWKEHHUS  TEeMNEpaTypbl  KPUCTAJUIM3ALUU
pacTBOPOB HE3JIEKTPOJUTOB. 3aJaudl HAa HWCIHOJIb30BAHHE TOHITHUH «CTENEHb
ANEKTPOJIUTUYECKOM  TUCCOLMAIIMM» U «KOHCTaHTa  AJIEKTPOJIUTHYECKOU
JTUCCOTMaImy. 3amadu Ha pacdeT pH B BOJHBIX pacTBOpax CHUIBHBIX M CIIA0BIX
ANEKTPOJIMTOB.  3aJadyd  Ha  HUCIOJb30BAaHUE  TMOHATHM  «IIPOU3BEICHUE
PaCTBOPUMOCTH» W «PAaCTBOPUMOCTB». 3aJlaud Ha WCIOJIb30BAaHUE TMOHSTUI
«KOHCTAaHTAa THUJIPOJIU3a» U «CTEMEHb Truapoan3a». KadecTBeHHbIC 3ajauu:
MPOTHO3UPOBAHUE TMPOAYKTOB OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIH,
peaknmii woHHOTO oOMmeHa (muamm 29-30). 3amaum Ha 3akoH Dapanes
(ameKTpoIn3).

Tema 4. BemiectBa 1 X CBOICTBA.

3agaun Ha «wIacTUHKY» (JiuHust 34). KauecTBeHHBbIE 3ajauu: MOJyYEHUE
HEOPTaHWYECKUX  BEIIECTB B  J1a0OpaTopuu, OMpEeNeiIeHHE  BO3MOMXHBIX
XUMHYCCKHX PEakIuid MEXKIy HeOpraHWueCKMMH BemectBamu (uHHH 29-31).
KauecTBeHHbIE 3aJjauM: TE€HETUYECKas CBSI3b OCHOBHBIX KJIAaCCOB OPraHHYECKUX
coenuHennit (muuusg 32). 3amaun THna JuHUS 34: pacyeThl MO ypaBHEHUSIM
XUMHUUYECKUX PpEaKIUi, 3aJaud Ha CMECH BEIIECTB, OIpeeiIeHUe COCTaBa
NpOAYyKTa peakuuu (3aJadyd Ha «TUI COJIM»), HaXO0XKJICHUE MAacCOBOM J0JIH
OJIHOTO W3 TPOJYKTOB PEAKIMU B PACTBOPE IO YPABHEHUIO MAaTEPUAIBHOTO
OayaHca, HaXOXJEHHUE MAcCChl OJHOTO W3 MCXOJHBIX BEIIECTB IO YypaBHEHUIO

MaTepHabHOTO OanaHca.

ILlnanupyemMblie pe3yJbTaThbl 0CBOCHUS MPOTPAMMbI

JINYHOCTHBIE pE3yJIbTATHI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHMUS IIPOrPaMMBI OTPaXaroT
c(hOpPMHPOBAHHOCTh OITBITA TIO3HABATEILHON M TMPAKTHYECKOW JEATEILHOCTH

06y‘laIOHII/IXCH B IIponecce pcain3alnnun O6paSOBaTCJIBHOﬁ JCATCIBHOCTH.
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JInuyHOCTHBIE pe3yabTaThI OCBOEHHUS pOrpaMMbl OTPAXKAIOT
c(OpPMHPOBAHHOCTh OIBITA ITO3HABATEIILHOW W TPAKTUYCCKON JESITEIHHOCTH
oOydJaromuxcsi B MPOIECce pealn3alud o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpaxxaaHCKOTO BOCITUTAHMS:

OCO3HaHMsI O0YYAOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s3aHHOCTEH,
YBOKEHUSI K 3aKOHY M MPABOMOPAJIKY; MPEACTaBICHUS O COLIMAIBHBIX HOpMax H
MpaBUIaX MEXJIMYHOCTHBIX OTHOILICHUH B KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOM
TBOPYECKOU JEATEIbHOCTU MPU CO3JaHUU YUYEOHBIX MPOCKTOB, PEIICHUH YYCOHBIX
W TIO3HABATEIbHBIX  3a7a4, BBINOJHEHUM XUMHUUYECKUX  OIKCIIEPUMEHTOB,;
CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JPYTUX TIPU aHAJU3€ PA3TMYHBIX BUJIOB YUYECOHOU JESATEILHOCTH;

2) IaTpHUOTUYECKOTO BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HACIIEIHIO
OTEUYECTBEHHONW XUMHU; YBAXKEHUS K IMPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKOTO TPUJIOKEHUS XHMHUHU, OCO3HAHMSI TOTO, YTO JIaHHBIE HAyKU €CTh
pe3yabTaT JJIMTEIbHBIX  HAONIOACHUN, KPOMOTIMBBIX AKCIEPUMEHTATBHBIX
MOMCKOB, TTIOCTOSSHHOTO TPY/Jla YYEHBIX U MPAKTUKOB; MHTEpPECA U MO3HABATEIbHBIX
MOTHBOB B TOJIYYCHHH W TOCJIEAYIOIIEM aHaiu3e MHPOPMAIUU O TEPeTOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMUSI, ITUYECKOTO TTOBEJICHUSI; CTIOCOOHOCTH OIIEHUBATH
CUTyallid, CBSI3aHHBIC C XMMHYECKUMHM SIBJICHUSIMU, U TPUHUMATh OCO3HAHHBIC
pEelIeHUs, OPUEHTUPYSICh HAa MOPAIBbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH;
TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U MTOCTYIKH CBOUX TOBAPUIIEH C MO3UITUN
HPABCTBEHHBIX Y MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEACTBUN MOCTYIKOB;

4) popmupoBaHUS KyJIbTYPHI 30POBBS:

MOHUMAHMS IIEHHOCTEH 370poBOoro U 0Oe30omacHoro oopasza >KHU3HU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY U

ICUXUYECKOMY 3O0POBbIO; CO6J'IIOI[CHI/IH IMpaBUJI 0e30macHOTO O6paIH€HI/IH C
6
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BCIIECTBAMH B OBITy, TOBCEIHEBHOW JKW3HH, B TPYIAOBOM NEATEIHLHOCTH;
MOHMUMAaHUS [IEHHOCTH MPAaBWJI WHIWBUIYAIHHOTO M KOJUIGKTUBHOTO 0€30MacHOTO
MOBEJCHUSI B CUTYallUsAX, YTPOXKAIOIMIMUX 3JI0POBBIO0 M KU3HH JIIOJEH; OCO3HAHUS
MOCJEACTBUA W HENPUSATUS BPEIHBIX TPUBBIUEK (YMOTPEOJICHUS aJIKOTOJIS,
HApPKOTUKOB, KYpEHHS);

5) TpyZ10OBOTO BOCIIUTAHMUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCJIEIOBATEIbCKOM
NESATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JIEeATEIIbHOCTH; YCTAHOBKM Ha aKTMBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad
COLIMAJIbHOM HaNpaBJIEHHOCTU (B paMKax CBOEro Kiacca, IIKOJIbI); MHTEpeca K
MPAKTUYECKOMY HM3YUYEHUIO MPOQPECCUil pa3InyHOrO po/ia, B TOM YKCIIe HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUI M0 XUMHH; YBAXKEHUS K TPYY, JIOJSIM Tpyaa U
pe3yibTaTaM TPYJIOBOM JESATENBHOCTU; TOTOBHOCTH K OCO3HAHHOMY BBIOODY
WHUBUyaIbHON TpaeKTopuu oOpa3oBaHus, Oyayiied nmpodeccun u peainzanuu
COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM 3HAHMS JJI1 aHAJIu3a U OOBSICHEHUS
SABJICHUN OKPY>KAIOLIEr0 MUPA U MPOUCXOASIINX B HEM U3MEHEHUM, YMEHUS JI€TaTh
000CHOBAaHHBIC 3aKIFOYEHUS HA OCHOBE HAYUYHBIX (DaKTOB U UMEIOIIMNXCS JaHHBIX C
[EIbI0 TIOJIYYCHHS JIOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CaMOCTOSITEIHHO
UCITI0JIb30BATh XUMUYECKHUE 3HAHUS JJIS PEIICHUS IPOOJIEM B peabHBIX JKU3HEHHBIX
CUTYaIUsX; THTEpECa K TO3HAHUIO0, UCCIIEA0BATEIBCKON NI TEIbHOCTH; TOTOBHOCTH
U CTIOCOOHOCTHU K HEMPEPHIBHOMY 00pPa30BaHUIO U CAMOOOPA30BaHHUI0, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUM MO XUMHHU B COOTBETCTBHUM C IKW3HEHHBIMU
MOTPEOHOCTSIMU; HHTEpeca K OCOOCHHOCTSM TpyJla B pa3iu4HbIX cdepax
poecCUOHANEHOM NESITEIEHOCTH.

MeranpenMeTHbIE pe3yJIbTaThl:

3HaUUMbIE IS (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
LEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,

HCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAyYKaX (MaTepI/IH, BCUICCTBO, DOHCPIHUs, ABJICHUC,
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poliece, CUCTeMa, HayYHbId (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpusi, UCCIE0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCAJIbHbIC yueOHbIe NeHCTBUS (IT03HaBaTelIbHbIC, KOMMYHHUKATUBHBIC,
PETYJISTUBHBIE), 00ecIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00yJaroInXcs;

CITIOCOOHOCTH 00yJarommxcsl UCII0JIb30BaTh OCBOEHHBIE
MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEUCTBUS B MIO3HABATEIILHON U COIIMATIBHON MTPAKTUKE.

MertanpenMeTHbIE Pe3yiabTaThl OTPAXaIOT OBJAJCHUE YHHUBEPCAIbHBIMU
y9eOHBIMH  TIO3HABATCIbHBIMH, KOMMYHHUKAaTUBHBIMH M  PETYyJISATHBHBIMU
JICUCTBUSIMH.

OBnajsieHre YHUBEPCATbHBIMU YY€OHBIMU MTO3HABATEILHBIMU JECHCTBUSIMU:

1) 6a30BBIC JIOTHYECKHUE ICHUCTBHUS:

CaMOCTOSATENIbHO  (OPMYJNIMpPOBAaTh M aKTyallu3UpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE, OMNPEACNSITh LEIU JACATEIbHOCTH, 3ajaBas
napaMeTpbl U KPUTEPUHU UX JOCTUHKEHUS, COOTHOCUTH PE3YJIbTaThl AEATEIbHOCTH C
MOCTaBJICHHBIMM  TIEJISIMU; HUCIIOJb30BaTh IPH OCBOCHHM 3HAHUN MPUEMBbI
JIOTUYECKOTO MBIIUICHHS: BBIJCNIATh XapaKTepHbIE TMPU3HAKK TOHATUH U
yCTaHaBJIMBATh WX B3aMMOCBS3b, UCIOIH30BATh COOTBETCTBYIOIIUE TOHITHS IS
OOBSICHEHUS OTAEIBHBIX (PAKTOB U SIBJICHUI; BEIOMPATh OCHOBAHUS U KPUTEPUH JIJISI
KJaccu(uKany BEMIECTB W XUMHUYECKUX PEaKIMid, yCTaHABIMBATh MPUIUHHO-
CJICJICTBEHHBIC CBSI3M MEXIYy H3y4aeMbIMU SIBJICHUSMH; CTPOUTH JIOTHUECKHE
paccyxneHus (MHAYKTHBHBIC, JCAYKTHBHBIC, TI0 aHAJOTWHU), BBISABIATH
3aKOHOMEPHOCTH Y IPOTUBOPEUHS B pACCMAaTPUBAEMBIX SBIICHUSX, (OPMYIUPOBATH
BBIBO/IbI M 3aKJIFOUYEHUS; IPUMEHSTH B MPOIIECCE MO3HAHUS UCTIONb3yeMbIE B XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH,  MpeoOpa3oBbIBATH  MOJICIIBHBIE
MPEICTABIICHUS - XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKast GopMmya,
ypaBHEHHE XUMHUYECKOM PEaKIMH - MPU PEIICHUH y4YeOHBIX IMO3HABATENIbHBIX U
MPAaKTUYECKUX 3a/1ady, MPUMEHSITh HA3BaHHbIC MOJEIbHBIE NPEACTABICHUS s

BBIABJICHUS XAPAKTCPHBIX IIPU3HAKOB U3YUYAaCMbIX BCIICCTB H XUMHUUYCCKUX peaKHHﬁ.
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2) 6a30BbI€ UCCIIEIOBATEILCKUE IEUCTBUS:

BJIaJICTh OCHOBAaMHU METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XWMHYECKUX
peakuuit;

(GopMyTHUpPOBATH LIETH U 33]1a4H UCCIIEAOBAHNUSA, UCIIOJIb30BATh IOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUI; BJIaJETh HABBIKAMHU CAMOCTOSITEILHOTO MIIAHUPOBAHUS
U TPOBENCHUS YYEHHUYECKHUX OSKCIIEPUMEHTOB, COBEPUICHCTBOBAaTH YMEHUS
HaOJII0AATh 32 XOJJOM IPOLIECcCa, CaMOCTOSATEIBLHO TPOrHO3UPOBATh €r0 Pe3yJIbTarT,
dbopmynupoBath  0000IIEHHWS W  BBIBOJALI OTHOCHUTEIIBHO  JIOCTOBEPHOCTHU
pe3yibTaTOB MCCIENOBAHUSA, COCTABJISITH OOOCHOBAHHBIM OTYET O MPOJEIAaHHOU
paboTe; mMpuoOpeTaTh OMNBIT YYCHUYECKOW MCCIIENOBATEILCKOW M MPOEKTHOU
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJ/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmarimeii:

OpPUEHTUPOBAThCA B Pa3JIMYHBIX HCTOYHUKAX UH(popMaluu (Hay4yHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WHOOPMAIIMIO PA3IMYHBIX BUAOB U (opM
MpeCTaBIICHUS], KPUTHYECKHU OLICHUBATh ee JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH; (DOPMYITHUPOBATH 3aIIPOCHI i MPUMEHSATH Pa3TUIHBIC METObI
MpU TOUCKE M 0TOOpe MH(OpMaIMK, HEOOXOIUMOM ISl BBIMOJHEHUS] YYEOHBIX
3aJlay OMpPEEICHHOrO TUIIA; MPUOOPETATh OMBIT UCIIOJIB30BAHUS HHPOPMALIMOHHO-
KOMMYHUKATUBHBIX ~ TE€XHOJIOTMA M  Pa3IMYHBIX  T[OUCKOBBIX  CHUCTEM;
CaMOCTOATENILHO BBIOMPATh ONTHUMAaNIbHYIO (hOpMY MpelcTaBiieHus HUHGOpMAaLUK
(cxembl, rpaduKH, aUArpaMMbl, TaOJUIBI, PUCYHKH M JIPyTHE); HCIOIH30BAThH
HAy4YHBIN S3BIK B KaueCTBE CPEACTBA MpU paboTe ¢ XMMHUUYECKOW WHMOpMAaIUei:
MPUMEHSTh MEXKIIPEAMETHbIE (PU3NUYECKHEe U MAaTEMAaTUYECKNUE) 3HAKU U CUMBOJIBI,
dbopmyIsl, aOOpeBUATYpPBI, HOMEHKJIATYPY; UCIIOJIH30BATh 3HAKOBO-CUMBOJIUYECCKIE

cpeacTtBa HArJIsIIHOCTH.
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OBnajzieHNEe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMHE JICHCTBHUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOI TEMBI B XOJI€ JHAJIOTA W/UITH
JTUCKYCCUH,  BBICKA3bIBaThb  WJACH, (OPMYJIHUPOBATh CBOH  IPEIIOKCHHUS
OTHOCHTEJIHHO BBITIOJIHCHUSI TIPEAJIOKEHHOM 3a/1auu; BBICTYNATh C MpPE3CHTAIUEH
pe3yIbTaTOB MMO3HABATEIBLHOM JIEATCILHOCTH, MOJTYYSCHHBIX CAMOCTOSTEIIBHO HIIH
COBMECTHO CO CBEPCTHHKAMH TP BBIMOJHCHUU XHMHYECKOTO JKCIICPUMEHTA,
MPAKTUYECKONH pabOThl MO0 HCCIEAOBAHUIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanu3anuyu y4eOHOro MpoekTa, W (HOPMYIHPOBATh BBIBOJBI IO pe3yJbTaTam
MIPOBEICHHBIX MCCIICIOBAHUH ITyTEM COTJIACOBAHMSI TIO3HIINH B XO/€ 0OCYKICHUS U
oOMeHa MHECHHUSIMH.

OBrnajieHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMU:

CaMOCTOSTENILHO IIAHUPOBATh W OCYIIECTBIIATH CBOIO TI03HABATEILHYIO
NeATEeIIbHOCTh, OIpeeNsas €€ MM W 3aJladyd, KOHTPOJHUPOBaTH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
b (EeKTUBHBIN CMOCO0 MX pEHIeHUS C Y4YeTOM TOJy4YeHHUs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMUYECKUX PEAKIUSX; OCYIIECTBISITE CAMOKOHTPOJIb ACATEIHHOCTH
Ha OCHOBE caMOaHaJIu3a U CaMOOIIEHKH.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS ITPOTrPaMMBbl BKITFOYAIOT CIICITU(UICCKUE
Hay4YHbBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peo0pa30BaHUI0 3HAHWM, BUJBI JCSITCIBHOCTH IO MOJTYYECHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWU B Pa3jMYHBIX yUEOHBIX CHTYaIlUAX, a TaKKe B PEabHBIX
YKU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C XUMHCH.

[IpeameTHBIC PE3yNbTATHl OCBOCHUS OPTAaHMYECKON XUMUU OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TIPEJICTABICHUN: O MECTEe W 3HAUCHUH OPTraHHYCCKOU
XUMUU B CHCTEME €CTECTBCHHBIX HAyK U €€ POJM B 00ECIEeUEeHUU yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUCCTBA B PEHICHUM MPOOJIEM SKOJOTHYCCKOMN, SHEPTETHUYCCKON U
MUIIEBON 0€30MMaCHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEPHAJIOB,
HOBBIX HCTOYHHUKOB DHEPTHUH, B obecrnieyeHU paIMoOHAILHOTO

PUPOAOIIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOILIEH KYJIbTYpHI
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YeJIOBEKa, a TAK)KE IKOJIOrMUeCKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpENE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAaHUW, KOTOpast BKIKOYAET:

OCHOBOIIOJIAral0IIAE TMOHATHS - XHMHYECKHI 3JIEMEHT, aToM, SApO H
JNICKTpOHHAs 000JOYKa aroma, s-, P-, O-aroMHBIe OpOHWTANM, OCHOBHOE W
BO30Y)KJEHHOE COCTOSIHUSI aToMa, TuOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIEHUS,
XMUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsA Macca, MOJISIPHBII 00BEM, YIIIEPOIHBIN CKENET,
(yHKUMOHAIbHAS TpPYIIaA, pagukall, CTPYKTypHble (opmyibl (pa3BEepHYTHIE,
COKpAILIEHHbIE, CKEJIETHbIE), H30MEpHUs CTPYKTypHass MW MPOCTPAHCTBEHHAS
(reomeTpuyeckas), U30Mepbl, TOMOJIOTUYECKUN Psijl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ- U a30TCOJEpKAIllUe OpPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPDHBIE COCIWHEHHs; TEOPUH, 3AKOHBI
(nepuonmueckuii 3akoH JI.MI. MenzeneeBa, Teopusi CTPOEHHUS OpPraHUYECKUX
BemecTB A.M. byTtiiepoBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHUS
U TpEeBpaLEHUs] HHEPrul NpHU XUMHUYECKMX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUI; PEICTABICHUS O
MEXaHU3MaX XUMHUYECKHX pPEaKUWid, TEPMOJWHAMHYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUM ATOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA W Me30MepHBIN 3dextsi, opueHTanTsl | u 11 poma);
(baKToJOrMYeCKUe CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKON
JeSITEIbHOCTH YeJIOBEeKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOJCTBA METaHOJA, IepepabOTKU HEPTH); cHOPMUPOBAHHOCTH
YMEHUH: BBIABIATH XapaKTEpHbIE NPU3HAKW IIOHATUN, YCTAHABIMBAaTh MX
B3aMMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATHS IPU ONUCAHUU COCTaBa,
CTPOEHUS U CBOMCTB OPraHUYECKUX COCIUHEHUN;

c(hOpPMUPOBAHHOCTH YMEHUI:

11



Paboyas nporpamma anekTMBHOro Kypca «PelueHve 3agay NoBbILLEHHOrO YPOBHS CIIOXKHOCTM Mo xumumy», 10-11 knaccbl

HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTBIX, COKPAIICHHBIX U CKEJIETHBIX) (hOPMYIT OpTaHUIECKHX
BEILECTB; COCTaBJIATh YPAaBHEHUs XWMHYECKMX pEaKIMi M pacKpblBaThb HX
CYILHOCTb: OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX peakuun IIOCPEACTBOM
COCTaBJICHUs AJIEKTPOHHOIO OajaHca 3THX peaklUui, peakuuid MOHHOro oOMeHa
IIyTEM COCTAaBJICHUS UX MOJHBIX U COKPAILICHHBIX HOHHBIX YPaBHEHU;

M3TOTaBJIMBATh MOJIEIIN MOJIEKYJI OPraHUYECKUX BELIECTB I WILTIOCTPALUU
UX XUMMHUYECKOI'0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHMIA:

YCTaHABJIMBATh IPUHAJIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEIIECTB M0 UX
COCTaBy U CTPOCHHUIO K OINpPEAEIEHHOMY KJIacCy/Tpylie COeIUHEHH, AaBaTb UM
Ha3BaHusi 1o cucrematudyeckoil HomeHkiarype (IUPAC) wu npuBoauTh
TPUBUAJIBHBIE HA3BAHUS JUIS OTIEIBHBIX IIPEICTABUTEIIEN OPraHUYECKUX BEIECTB
(3TUJEH, alueTWIEH, TOJYOJ, INIMLEPHH, STUJICHIVIUKOIb, (PeHOJ, (opMalbIerul,
aleTanbAerul], aleTOH, MypaBbUHAs KHCJIOTA, YKCYCHAs KHUCJIOTa, CT€apUHOBA,
OJIEMHOBAsl, MaJbMUTUHOBAs KHUCIOTHI, INIMIMH, AJaHWH, MallbT03a, (PPyKTO3a,
aHWIMH, TUBUHUII, U30TIPEH, XJIOPOINPEH, CTUPOI U JPYTHUE);

c(hOPMHUPOBAHHOCTh yMEHHUSI ONPEACNIATh BHUJ XHUMHYECKOH CBS3U B

OPraHUYECKUX COeNMHEHMAX (KOBAJEHTHass W MOHHas CBi3b, O- M U-CBs3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS MNPUMEHSTH MOJIOKEHUS TEOPUM CTPOEHUS
oprannyeckux BemectB A.M. BytnepoBa /it 00bsICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(OPMHPOBAHHOCTh ~ YMEHHMH  XapakTepU30BaTh  COCTaB, CTPOCHHUE,
duznyeckue M XUMHUYECKHE CBOMCTBA TUIUYHBIX MpPEJICTaBUTENCH pPa3INnYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, LIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKWHOB, APOMATHYECKHUX YTJIEBOJOPOIOB, CIHUPTOB, AQJIbAETHIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, IPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEANHEHUN U
aMUHOB, aMHHOKMCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JM- M IOJINCAXapUIOB),

WUIKOCTPUPOBATh ~ T€HETUYECKYI0  CBSA3b  MEXAY  HUMH  yPaBHEHHIMU
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COOTBCTCTBYIOIIMX XHMHYCCKHX peaKuHﬁ C HCIIOJIb30BAHHUEM CTPYKTYPHBIX
hopmyu;

C(I)OpMPIpOBaHHOCTL YMCHUA TIIOATBCPKOATh Ha KOHKPCTHBIX JIIPUMEpaAxX

XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CLIOCOOHOCTH OPraHUYECKUX COCAUHEHUM OT

KPAaTHOCTH W THIA KoBajeHTHOM cBs3u (O - m T -cBsA3u), B3aMMHOTO BIMSHHSA
aTOMOB U I'PYIIII aTOMOB B MOJIEKYJaX;

c(OpPMHUPOBAHHOCTh YMEHMSI XapaKT€PU30BaTh HCTOUHUKHU YIJIEBOJOPOIHOTO
ChIpbs (HEPTH, IPUPOIHBIN Ta3, yrojb), COCOOBI €ro NEPEpadOTKU U MPAKTUUECKOE
IPUMEHEHUE POAYKTOB IepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJlaX MMO3HAHUS - HAOJIONEHUU, U3MEPEHUU, MOJICIUPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHHUSI IPUMEHSTh 3TU 3HAHUS;

c()OPMHUPOBAHHOCTh  yYMEHHUS  NPHUMEHSATH  OCHOBHBIE  OIlEpaluu
MBICIIUTENIBHON JAESITEbHOCTH - aHajJu3 U CHUHTE3, CpaBHEHHUE, 000OlIeHHE,
CUCTEMATHU3ALIMIO, BBISIBIIEHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U - NIl M3YUYEHUS
CBOMCTB BELIECTB U XUMUUYECKUX PEAKIINM;

c(OPMUPOBAHHOCTh YMEHUM: BBISBIATH B3AUMOCBSA3b XUMUUYECKUX 3HAHUI C
MOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIS
0ojiee OCO3HAHHOIO IMOHMMAHMS CYIIHOCTH MaTE€pUalbHOIO EIUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHH JJIsi OOBSCHEHUS U
MPOTHO3MPOBAHUS SIBJICHUH, UMEIOLUX €CTECTBEHHO-HAYYHYIO PUPOY;

cOPMUPOBAHHOCTh yYMEHMI: TPOBOAUTH pacyeThl IO XUMHUYECKUM
dbopmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAHUEM (PU3MUYECKHX
BEIMYMH (Macca, O0bEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacyeThl MO HAXOXKIACHUID XUMHUYECKON
(dbopMysbl BEHIECTBA MO M3BECTHBIM MAacCOBBIM JOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, MJIOTHOCTU ra3000pa3HbIX BEIIECTB;

c()OpPMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, aHAJIN3UPOBATh U OLICHUBATh
C TMO3ULUUH  DKOJIOTMYECKOM  O€30MacHOCTH  IOCIEJICTBUS ~ OBITOBOM U

IPOM3BOJCTBEHHOMN AEATEILHOCTH YEIOBEKA, CBI3aHHOM ¢ mepepaboTKOil BEIecTs,
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WCITIOJIB30BATh MOJYYEHHBIE 3HAHUS JJIs1 TIPUHSITHS TPAMOTHBIX PEIICHUH mpobiemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEMH;

c(hOpPMHUPOBAHHOCTh YMEHHUM: CAMOCTOSTEIBHO IIJIAHUPOBATH M IPOBOJHTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIAaCCOB H
KUCJIOPOJICOJICPKAIMX OPraHUYEeCKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIBHBIX
3a/lad MO pAacCMO3HABAHUIO OPTraHMYECKUX BEHIECTB) C COOJIIOJACHUEM MpaBUIl
O6e3omacHoro oOpalieHusi ¢ BeHleCTBAaMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, MPEJACTABIAThH B pa3IndyHoON ¢dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

co0JIroAaTh MpaBUiia SKOJIOTMYECKU 11€JIECO00Pa3HOr0 MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
NPUPOJHON Cpelbl U JOCTHKEHHS €€ YCTOMYMBOTO pa3BUTHS; OCO3HABATH
OMAaCHOCTh TOKCHUYECKOTO JCHWCTBUS Ha JKUBBIE OPraHU3Mbl OIPEICICHHBIX
OpPraHUYECKUX BEIIECTB, MOHWUMAas cMbIca mnokazarensa [IJIK; aHamu3upoBaTh
11e71ec000pa3HOCTh MPUMEHEHUSI OPTaHUUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOUKHM 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH IICJICHANPABICHHBINA TOUCK
XUMHUYECKON MH(POpMaIIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueid.

[IpeameTHBIC pPE3yNbTaThl OCBOCHUSA OOIIEH M HEOPTaHUYECKOW XUMHH
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH TIPEICTABIICHUN:

0 MAaTepHAIbHOM €IUHCTBE MHUpPA, 3aKOHOMEPHOCTAX M TO3HABAEMOCTH
SABJICHUI NPUPOJIbI, O MECTE M 3HAYEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
pPOJI B 00ECTICUCHUH YCTOMYNBOTO Pa3BUTHSA, B PEIIICHUH MPOOIIEM KOJIOTHUECKOM,

E)HCpFGTI/I‘ICCKOﬁ )41 HHHICBOﬁ 6630HaCHOCTI/I, B Pa3BUTUM MCIOUIWHBI, CO3JaHUN
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HOBBIX MaTEpUaIOB, HOBbIX HCTOUHUKOB SHEPTUH, B 00ECTIEYEHUH PALllMOHATIBHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJIHOM CpELE;

c(OPMUPOBAHHOCTb BJAJECHUS CHUCTEMOM XHMHUYECKUX 3HAHUM, KOTOpas
BKJIIOUYAET:

OCHOBOITOJIATAKOIINE MOHATUS - XUMHUYECKUH BJIIEMEHT, aToM, SApO aToMa,
M30TOIIBI, DJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIE OpOUTAIN, OCHOBHOE U
BO30Y)K/ICHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTaneid, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIIEHUS,
XUMHUYECKasl CBsA3b (KOBAJIGHTHAs, MWOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasl pEIIeTKa, XUMHUYEeCKas peakuusi, pacTBOpP, DSJIECKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJIEKTPOJIUTHYECKAs JUCCOLMALNS, CTENEHb JHUCCOLMALNY,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH SPQeKT
XUMHUYECKOHN peaKIu, CKOPOCTh XMMUUECKON pEaKIKi, XUMUYECKOE PABHOBECHE;

TEOPUU UM  3aKOHBI  (TEOpHsl  BJIEKTPOJIUTHUYECKON  IHMCCOLMALINY,
nepuoanuecknii 3akoH J[.MI. MeHneneeBa, 3aKOH COXpPaHEHUSI MAacChl BEIIECTB,
3aKOH COXPAaHEHHMsI U MPEBPALICHUS 3HEPIUU NPHU XUMHUYECKHUX PEAKLUAX, 3aKOH
IIOCTOSIHCTBA COCTAaBa BEILECTB, 3aKOH JIEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl NMPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBJIEHUI; COBPEMEHHBIE
MPEACTABICHUS] O CTPOEHUU BEIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX; IPEICTABICHUS O MEXaHU3MAaX XUMHUECKUX PEaKIUH,
TEPMOJIMHAMMYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX HX IMPOTEKAHHS, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JIUCIEPCHBIX cUCTEMAX; (aKTOJIOTUYECKUE
CBEJCHHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHHMHM U O€30MaCHOM HCHOIb30BAHUU
BaXHEHIIMX HEOPTraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKON EATEIbHOCTH

4YCJIOBCKA, O6H_II/IX HAaYYHBbIX IIPUHIOUIIAX XUMHUYCCKOI'O ITIPONU3BOACTBA,
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c(OPMUPOBAHHOCTh YMEHUH: BBIABJISATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(hOPMUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHUSI ONIPEJIEISITh BaJICHTHOCT U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJAMHEHMSIX, BUJI XUMUYECKON CBS3M (KOBAJIECHTHAS,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEelIeTKH
KOHKPETHOT'O BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUS OOBACHSITH 3aBUCUMOCTH CBOWCTB BEILECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIA KPUCTAJUIMUECKON peIHIeTKH, OOMEHHBIM u
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(hOpMUPOBAHHOCTh YMEHMIA:

KJIaCCU(PUIMPOBATh: HEOPraHMUECKHE BELIECTBA 10 X COCTABY, XUMUYECKHE
peaklMy MO PA3IUYHbIM MpPHU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BELIECTB,
TEIVIOBOMY 3(@eKxTy peakuuu, HW3MEHEHHIO CTENEeHEW OKHUCICHHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaau3aTopa 1 JIpyrue);

CaMOCTOSTENIbHO BbIOMpATh OCHOBAHUS M KPUTEPUM MJisl Kiaccuukauuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICI NEPUOJUYECKOTO 3aKOHA
JAN. Menneneesa W JEMOHCTPUpPOBATH  €r0  CUCTEMATHU3UPYIOLLYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB M HOHOB XMMHYECKHUX
AJIEMEHTOB TMIEPBOTO - 4YeTBepTroro mnepuonoB llepmoamueckon cucremsr JI.U.
MenpeneeBa, UCNONB3Yysl MOHATHUS «3HEPrETUYECKUE YPOBHHM), «IHEPIrEeTUUYECKUE
NOJYyPOBHM», «S-, P-, O-aToMHBIE OpOWTAN», «OCHOBHOE W BO30YXICHHOE

SHCPreTHYCCKUEC COCTOSHUS aTOMay,
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OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUYECKHUX 3JIEMEHTOB U
UX COEIMHEHMM 1o mnepuomam u rpynmam Ilepmomnueckon cucremsr /J[.U.
MeHnieneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
ANEKTPOHHBIX 000JIOYEK;

chOpPMHUPOBAHHOCTh YMEHMM: XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYLIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKHMH BEIIECTBAMH C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITHI;

c(hOpMUPOBAHHOCTH YMEHUS PACKPHIBATh CYIIIHOCTH:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI TMOCPEICTBOM COCTABIICHHUS
AJIEKTPOHHOTO ©OajlaHca »JTHUX pEaKIHi; peakuuidi HMOHHOTO OOMEHa myTeM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIICHHBIX MOHHBIX YPaBHCHUI;

peakiMii THUAPOJIM3a; peakluil KOoMIIeKcooOpa3oBaHus (Ha MpuUMepe
TUIPOKCOKOMITIIEKCOB ITMHKA U aJTFOMHUHHUS);

cOPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TPOTECKAHHS
XUMUYECKUX PEAKIMI C y4eTOM HMX JHEPreTUYECKUX XapaKTePUCTUK, XapaKTep
U3MEHEHHUS CKOPOCTH XHMMHUYECKON pEaKIHH B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuHuuin Jle [larensbe);

cOPMHUPOBAHHOCTh YMEHHUS XapaKTEpPH30BaTh XUMHUYECKHE pEaKIuHu,
JeXalnue B OCHOBE MPOMBINUICHHOTO TOJYYEHUS CEPHOW KUCIOTHI, aMMHAaKa,
oOlIue HayyHble MPUHLMINBI XUMHYECKUX TPOU3BOJCTB; LEIECO00PA3HOCTD
MPUMEHEHUST HEOPTaHWYCCKUX BEIISCTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3pEHUs] COOTHOIICHHSI PUCK-TIOJIB3a;

c(OPMHUPOBAHHOCTh BJIAJCHUS CHUCTEMOW 3HAHUW O METOAAaX HAyYHOIO
MO3HAHUS SBJICHUW TPUPOJLI - HAOMIOJACHUE, HW3MEpPEHUE, MOJEINPOBAHUE,
AKCIIEPUMEHT (PEaIbHBIN U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHUS MPUMEHSTh 3TH 3HAHUS NTPU HKCIIEPUMEHTAIBLHOM UCCIIEOBAaHUU BEILIECTB
U s OOBSICHEHWS XHMHYECKUX SIBIICHWN, HMMEIONUX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOfI JICATEIIbHOCTHU Y€JI0BEKA U B IOBCEIHEBHOM KHU3HH,
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c(OPMUPOBAHHOCTh YMEHHS BBIABIIATH B3aUMOCBSA3b XUMUYECKHX 3HAHUH C
MOHATUAMU U TPEACTABICHUSMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB MJIs
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTH YMEHUS IPOBOJIUTH PACUETHI:

C HCIOJb30BAaHUEM TIOHSTHN «MaccoBas JIOJIsl BEIECTBA B PacTBOpE» H
«MOJISIpHAsi KOHIIEHTPAIIM»; MAacChl BEIIECTBAa WM 00beMa raza 1o M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BbEMYy OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEUIECTB; TEIUIOBOIO 3(P¢eKTa peakluH; 3HAUEHUS BOJOPOAHOIO IOKa3aTels
pPacTBOPOB KHCIOT W IIEIOYEH C HM3BECTHOW CTEMEHBIO NHUCCOIMAIINU; MAaCCHI
(oObema, KoJIMuYeCTBa BELIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 HCXOMHBIX
BELIECTB JaHO B BUJE PacTBOPA C ONpPEAEICHHOW MacCOBOM J0Jei paCTBOPEHHOTO
BEIIIECTBA WJIM IaHO B H30BITKE (MMEET MPUMECH ); JTOJIH BBIX0/1a IPOTIYKTa PEaKIINH;
O0OBEMHBIX OTHOILLEHUI ra30B;

c(OPMHUPOBAHHOCTh YMEHUH: CaMOCTOSITENIbHO IUIAHUPOBATH U MPOBOAUTH
XUMUYECKUA  JIKCIEPUMEHT  (NpOBEACHHE  peakuuid  HOHHOrO  OOMEHa,
MOJITBEPKJIEHUE KaueCTBEHHOI0 COCTaBa HEOPraHMUYECKUX BEILECTB, ONPEEIICHNE
CpeIsl pPAacTBOPOB BEHIECTB C TMOMOINBIO HWHAWKATOPOB, HW3YUYCHUE BIIHMSHHS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelIeHHe
AKCIIEPUMEHTAJbHBIX 3a7ad 1o Temam «Meramibey u  «Hemeramis») ¢
cOOJII0/IEHNEM TpaBUiI 0€30MacHOro0 OOpallleHHs C BEIIeCTBAMU U J1a00paTOpHBIM
o0opynoBaHueM, (GopMynupoBaTh LEIb UCCIEIOBAHUS, IPEACTABIATh B Pa3IMYHOM
dopMe  pe3ymbTaThl  OKCIEpUMEHTa, AaHAIW3UPOBaTh ©  OLEHUBATh  UX
JIOCTOBEPHOCTH;

chOpPMUPOBAHHOCTh ~ YMEHHH:  cOOMIoaTh  MpaBWjia  MOJIb30BaHUS
XUMHUUYECKON moCcynoil | JjabopaTopHbIM o0OOpyaoBaHuEM, oOOpalleHus ¢
BEIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIBITOB, SKOJOTHMYECKH IIEeJIeCO00pa3HOro MOBENEHUS B OBITY U
TPYJIOBOM NIEATENLHOCTH B IIEJIIX COXPAHEHUS CBOETO 370pPOBbS, OKpYXKarollen

IIPUPOJHON Cpenbl M JOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHUSA, OCO3HABATH
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OMAaCHOCTh TOKCHYECKOIO JEHUCTBUS Ha >KUBBIE OPraHU3Mbl OIPEICICHHBIX
HEOPraHUYECKHUX BEIIECTB, TOHUMAas cMmbica nokazareis [1/K;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IICJICHAIIPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas 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.

Peanmu3zamus snektuBHOro Kypca «PemeHue 3aad MOBBIMIEHHOTO YPOBHS
CIOKHOCTW» TIO3BOJISIET pPEIIaTh OJHY M3 OCHOBHBIX 3aJa4, CTOAIIMX MEpeN
YUYUTEIEM XHMHUU OpraHu3allid — TMOJAroToBka ooOywatomerocs k [HMA u
BCTYIIUTEIIBHOMY HMCIBITAaHUIO B OpPTaHM3allMIO BBICIIEr0 oOpa3oBaHus B (opMe u

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

TemaTnveckoe MIIAHUPOBAHUE

10 kmacc

No Tema KomnuectBo Tun 3aganus B
/i 4acoB dbopmare EI'D
1 BBeneHnue B OpraHnyecKkyro 3

XUMUIO
2 XuUMHS YyTIEBOIOPOIOB 11 nuunu 32-33
3 XUMHUS KHCIIOPO/ICOAEPIKALIUX 11 maAn 32-33

OPTraHUYECKHX COCTUHEHUIN
4 XUMHS JpYTUX OPraHUYeCKUX 8 auHun 32-33

COeTMHEHNN
5 3adeTHOE 3aHIATHE 1 nuHuN 32-33

Hroro 34
11 knacc

No Tema KommgecTBo Twun 3amanns B
/T 4acoB dbopmare EI'D
1 [ToBTOpsieM OCHOBHBIE TTOHSTHUS 2

XUMHUH
2 VYueHue o cTpoeHHEe BEIIeCTBa 4 nuHus 32-33
3 ITpoueccsl B BOAHBIX pacTBOpax 15 muHuK 29 u 30
4 BemecTBa u ux cBoicTBa 13 A 29-31, 34

Hroro 34

19



