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1.IlosicHUTEILHAS 3AITHCKA
Paboyas nporpamma snekTuBHOro Kypcea «IIpaktukym no xumum» ais 10 knacca

enn u 3apaun.
Bocnuranue JIMYHOCTH, UMMEKOLIECH Pa3BUTOEC €CTECTBEHHO  HAYYHOE
BOCIIPUATHE TIPHUPOIBI.

PazButre TBOpPUYECKOr0 MNOTEHLMANA YYALUXCA, PA3BUTUE IMO3HABATEIBHOM
JEATENBHOCTH YUAIUXCS YEPE3 aKTUBHBIE (DOPMBI U METOIbI OYUEHUSI.

3akpericHue, CUCTeMaTH3aus 3HaHUI yJaimxcs mo XuMmun. OOydyeHue
yYaIuxcs OCHOBHBIM MOJAX01aM K PELICHHUIO PACYETHBIX 33124 110 XUMHUH.

YUUTh yYaLIUXCS IPUEMaM PELLICHUS 33124 Pa3JIMYHBIX TUTIOB.
3aKpeIUIATh TCOPETUYECKUE 3HAHWS, YUYUTh TBOPYECKU NPUMEHSATH MX B HOBOH
CUTYallUHN.

CnocoOCTBOBaTh MHTErPALIMKM 3HAHWMA Y4allUuXCs, MOJYYEHHBIX TPU U3YUCHHUH
MaTeMaTuKu U (PU3MKW MPU PEHICHUW PACUETHBIX 3a7a4 M0 XUMUU, TPOJIOJIKUTH
(OpMHUPOBAHUE YMEHUS aHAITM3UPOBATH CUTYALIUIO U I€JIaTh TPOTHO3HI.

PazBuBaTh yueOHO-KOMMYHHUKATUBHBIC HABBIKH.

[Tocne wu3ydeHUsT OAHHOTO BJIEKTUBHOIO Kypca ydyalluecs IOJOKHBI ywmemsb:
Pemare pacyeTHble 3a4a4d Pa3lIMYHBIX THUIIOB, YETKO NPEACTABIATH CYLIHOCTH
ONMCAHHBIX B 3a7a4€ MPOLECCOB.

Bungere  B3aMMOCBSA3b  MPOUCXOMSIIMX XUMHUYECKUX TMPEBPALUCHUNA W
M3MEHEHUN YA CIIEHHBIX TAPAMETPOB CUCTEMBI, ONTMCAHHON B 3a/1a4€.

PaGoTtaTh caMOCTOSTENBHO W B TPYMIE, CAMOCTOSTEIBLHO COCTABIISITH THIIOBBIC
XUMUYECKUE 32148 U OOBICHATh UX PELICHUE.

Bnanets XAMHAYECKOMN TEPMUHOJIOTHE, MOJIb30BAaTHCH CIIPAaBOYHOMN
JUTEPATYPOM MO XUMUU JUisl BIOOpA KOJMYECTBEHHBIX BEWYWH, HEOOXOIUMBIX
JUTA PEIICHAS 3a1a4.

«Touka pocrar:

IIporpamma peanusyercs ¢ HCHOJb30BaHHeM 000pynoBanust «Touka pocray»
€CTeCTBEHHO- HAYYHOH U TEXHOJIOTHYECKOH HANIPABJICHHOCTH.

Heas u 3aga4mn.

O3HakOMUTH yYalmuxcs ¢ OHOXMMHMEN KaKk HayKOH 3KCIEPUMEHTAIbHOM,
COUETAIOIICH B c€0€ OPraHNYECKYI XUMUIO U OMOJIOTHIO.

Takke MaHHBIA Kypc TOMOXET C(HOPMHpPOBATH HABBIKM CAMOCTOSTEIBHON
paboTel ¢ UMQPOBBIMH JAaTYMKAMH, MPOBEACHHUS W3MEPEHUWH W 00paboTKh
NOJTYYEHHBIX U3MEPECHHUM.

Pa3BuTh TO3HABATENBbHBIE WHTEPEC M METAMPEAMETHBIE KOMIETCHITHH
00y4aroluxcsl Yepe3 NPaKTUYECKYIO ACSITENbHOCTb.
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XUMUHU. —
benropon, 1996
Xomuenko  I'IL,
XOMYEHKO nur.
COopHHK 3a71a4 10
XUMUU JUIS
MOCTYMAMINX B
By3bl. — M.: HoBas
BOJIHA, 1996.

Ilnanupyembie pe3yabTaTbl OCBOCHHSI Y4eOHOro mpeaMera XHUMHH.
JINYHOCTHBIE pPe3yabTaThL:

OOyyaromuics NOJy4YUT BO3MOXKHOCTD JIJIsl (POPMUPOBAHMS CIEAYOMIUX JIMYHOCT-
HbIX YVY]I: onpeneacHue MOTUBALMK U3YUYEHUs yUeOHOro Marepuaa;, OllCHUBAHUE
yCBaMBACMOro y4eOHOro Marepuajia, UCXOJs W3 COLMUAIBHBIX W JIMYHOCTHBIX
LICHHOCTEH.

[ToBbiIEHE CBOEro O0OpPa30BATENLHOTO YPOBHS M YPOBHS TOTOBHOCTH K
W3YYECHUIO OCHOBHBIX MCTOPUYECKUX COOBITHM, CBSI3aHHBIX C MCTOPUECH pa3BUTHS
XUMHH A O0IIECTBA, 3HAHUE MPABUJI MOBECHUS B YPE3BBIYAWHBIX CUTYALUSX.

OuecHMBaHWE COLMATBHOW 3HAYMMOCTH Tpo(deccuii, CBA3aHHBIX C XUMUEI;
BJIQJICHUE TPaBWJIaMU 0O€30MacHOro OOpallleHUsI ¢ XMMUYECKHUMH BEIIECTBAMU U
000pYyIOBAHUEM, MPOSIBIICHAE IKOJIOTHYECKON KYJTBTYPHI.

MeTanpeaMeTHbIC Pe3yJabTaThI:

Ilenenonaranue, BKJIOYas TOCTAHOBKY HOBBIX IIENICH, MpeoOpa3oBaHUE
MPAKTUYECKON 3aJa4M B IIO3HABATEIBHYIO, CAMOCTOSATEIBHBIN aHAIN3 YCIOBUI
JOCTH)KEHUS L€ HA OCHOBE YUYETA BBIICIICHHBIX YUATEIIEM OPUEHTHPOB IEHCTBUSA
B HOBOM y4e€OHOM MaTrepHale.

[InaHupoBaHue TNyTH JOCTHKEHMsS 1eENed; YCTaHABIMBAHUE  IEJIEBBIX
PUOPUTETOB, BHIJICIICHUE ABTEPHATUBHBIX CMIOCOOOB JOCTHXKEHUS LEJIA U BBIOOP
Haubonee 3(pdekTuBHOrO cnocoda.

YMEHUE CaMOCTOATEIBHO KOHTPOJIMPOBATh CBOE BPEMST M YIPABIATH WM,
YMEHHE MPUHUMATh PEIICHUS B TPOOJIEMHOM CHTYAIIWH.




[TocranoBka y4eOHOH 3adauu, COCTABJICHUE IJIaHA M MOCIEIOBATEIBHOCTH
neiictBuid. Opranuzaiiuss pado4yero Mecra TMPU  BBINOJHCHHM XUMUYECKOTO
AKCIIEPUMEHTA.

[Tporno3upoBanue pe3ybTaTa yCBOCHHUS, OIICHUBAHUE YCBOEHHOTO MaTepuasa,
OlIEHKA Ka4yeCcTBa U YPOBHS YCBOCHMS, KOPPEKIIMS B IJIaH U CIIOCO0 AEHCTBUS MPH
HEOOXOIUMOCTH.

[To3naBarenbHble OOYYAOIMAKCS MOJTYYUT BO3MOKHOCTD JUIsl POPMUPOBAHUS
CIICAYIOIINX MO3HABATENABHBIX YVY/[: MOUCK W BbLACTCHUE MH()OPMALIMK, aHAIHU3
yCJIOBHN W TpeOOBaHWI 3aAa4d, BHIOOP, COMOCTABJICHUE U 0OOOCHOBAHUE CIOCO0A
pewmeHus 3aaauun; BeIOOp Hanbosee 3Q(EKTUBHBIX CNOCOOOB PEIICHUS 3aa4d B
3aBHUCUMOCTH OT KOHKPETHBIX YCIIOBWH; BBIABMKEHHE U OOOCHOBAHHME THITOTE3HI,
BBIOOD crioco0a €€ MPOBEPKH.

CaMOCTOATENBHOE CO3JJaHKNE ATITOPUTMA JIEATEIIBHOCTH TIPU PEIICHUN MPOOIIEM
TBOPUYECKOTO M MOMCKOBOTO XapaKTePa, YMEHUS XAPaKTEPU30BaTh BELICCTBA IO
COCTaBY, CTPOCHUIO U CBOWCTBAM.

OnuceIBaHUE CBOMCTB TBEPIBIX, )KUJIKUX, ra3000pa3HbIX BEUIECTB, BBIACIICHUE
UX CYIIECTBEHHBIX MPHU3HAKOB, M300PAKECHUE COCTAaBA MPOCTEHIIMX BEIIECTB C
NOMOUIBI XUMHYECKHX (POPMYI M CYIIHOCTH XMMHUYECKHX PEAKUMH C MOMOIIBIO
XUMHYECKAX YPAaBHCHWH, MPOBEICHUE HAOMIOJCHUN W OMHMCAHWUE MPU3HAKOB W
YCIIOBHUI TEUEHUS XUMUYECKUX PEAKLIUN.

BbInogHeHNE XUMUYECKOTrO JKCIEPUMEHTA, BBHIBOJBI HA OCHOBE aHAIW3a
HAOJNIOACHUM 3a SKCIEPUMEHTOM, PEUICHUE 3a1ay, MOJIyYEHUE XUMHUYECKON
uH(}OpMaIMK U3 Pa3IMYHBIX UCTOYHUKOB, YMEHUE OPraHU30BbIBATh UCCIIEOBAHUE
C LIETIBIO MTPOBEPKHU TUIOTE3;, YMEHUE JIEIaTh YMO3AKIIFOUCHUS (MHIYKTUBHOE U 110
AHAJIOTHH ) W BBIBOJIbI; YMEHUE OOBEKTHUBHO OLICHUBATh MH(OPMALIMIO O BEIIECTBAX
U XUMUYECKMX TMPONECCAX, KPUTHYECKM OTHOCHTBHCS K ICEBJOHAYYHOMR
uH(pOpMaLUH.

KoMMyHHKaTUBHBIE OOyvarommiics  TMOJYYAT  BO3MOXKHOCTH  JJIs
(opMupoBaHus CHEAYIOIIMX KOMMYHHMKAaTUBHBIX YVY/[: TOMHOE H TOYHOE
BBIDOKCHHE CBOMX MBICJIIEH B COOTBETCTBMM C 3aJa4aMM W YCIOBUSMHU
KOMMYHUKALUH.

AJIEKBATHOE HMCIIONB30BAHUE PEYEBBIX CPEIACTB Ul JMCKYCCUM apryMEHTaLUU
CBOCH MO3WILMH, YMEHHUE MPEACTABIATE KOHKPETHOE COJAEP’KAHUE C COOOLICHUEM
€ro B MUCHbMEHHOW W YCTHOW (opMe, ompeaeieHue cnocoOOB B3aUMOCHCTBUS,
COTPYOHMYECTBO B TOHMCKE W cOOpe MHPOPMALMH, OMNPEIACIICHUE CIOCOOOB



B3aMMOJCHCTBHSI, COTPYJHUYECTBO B MOUCKE M COOpe MHPOpPMALMHU, YYACTHE B
AUaJIore, MIaHUPOBaHUE OOMMX COCOOOB pabOThI, MPOSIBICHUE YBAXKATEIBLHOTO
OTHOIICHUST K JPYrMM OOy4YaeMbIM, OINHUCAHUE COACPKAHMS BBITOIHIEMBIX
JEUCTBHN C LEIBI0 OPUEHTHPOBKH MPEAMETHO- MPAKTHYECCKONA TEATETBHOCTH.

YMeHUs yUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHLCS K KOOPAMHAILIMN Pa3IMUHBIX
MO3UIMI B COTPYTHUYECTBE, (OPMYIUPOBATH COOCTBEHHOE MHEHHE M TIO3UITHIO,
apryMEHTHPOBAaTb M  KOOPAMHUPOBATH €€ C TMO3WIMAMU MApTHEPOB B
COTPYJTHHYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JEATEIBHOCTH,
OCYIIECCTBIATh  B3aWMHBIM  KOHTPOJAb W  OKa3blBaTb B  COTPYJAHMYECTBE
HEOOXOAUMYIO B3aMMOITOMOIIIb.

[TnanupoBate 00mme cnocoObl padoThl, OCYIIECTBIAT KOHTPOJIb, KOPPEKLHMIO,
OLICHKY JCHCTBMH MapTHEpa, yMeTh YyOEXKAaTh, HWCHOJIb30BATh ANCKBATHBIE
SI3BIKOBBIE CPEACTBA Ui OTOOpPaKEHMsS] CBOMX UYBCTB, MBICJICH, MOTHBOB U
noTpeOHOCTEH; oToOpakaTh B peur (omucaHue, OOBSICHEHHUE) COACPKAHUE
COBEpIIACMBIX ACHCTBHI Kak B (JOpME IPOMKOHN CONMAIM3UPOBAHHONW PEUM, TaK U
B (hopMe BHYTPEHHEH peun.

Pa3BuBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTh, UCTIOJIB3YSl CPEACTBA YCTHOM
U TMCbMEHHOM KOMMYHHUKAIlMM TpuW padoTe ¢ TEeKCTaMM YueOHMKA |
JIOTIOJTHUTENIBHON ~ JIUTEpaTypoil,  CMpaBOYHBIMH  TaONWIIaMW,  MPOSBISATH
TOTOBHOCTh K YBWKCHMIO WHOM TOUKM 3PEHHUsS] TPU OOCYKIACHMM PE3YJIbTaToB
BBINIOJIHEHHOH paOOTHI.

IIpenmerHbie pe3yabrarbl OOYyYAOIIMKACA HAYYUTCSA: MPUMEHSATH OCHOBHBIE
METOJbI MMO3HAHUS. HAONIOICHUE, W3MEPEHUE, SKCIEPHUMEHT, XapaKTepHU30BaTh
TEPMHHBI U IOHATHS, OOBICHITH B3aMMOCBSI3b MEXKY HUMH.

OOOCHOBBIBATh ~ CHCTEMY B3[VIAJOB HA JKMBYKO MNPUPOAY, MPUMEHSS
OMOJIOTMYECKHE TEOPUH, YUYEHUs, 3aKOHBI, 3aKOHOMEPHOCTH, TTOHUMATh TPAHUILIBI
WX TPUMEHUMOCTH.

KiaccuguuupoBars OCHOBHBIE OMOJIOTMYECKAE MAKPOMOJICKYJIBI, OMHUCHIBATH
(GyHKIMU OCJIKOB, HYKJIEMHOBBIX KUCJIOT, YIVICBOJOB W JIMIKJOB, YCTaHABIUBATh
CBSI3b CTPOCHUS U (PYHKIMI OCHOBHBIX OMOJIOTMYECKUX MAKPOMOJIEKYJI, UX POJIb B
MpoIeccax KIETOYHOro MeTadosin3Ma;, OOBICHITh 3HAYEHWUE MUKPO-, MAKpo- U
yJIBTPa MHUKPOSJIEMEHTOB B KJIETKE, MOHMMATh CYIIHOCTH OMOCUHTE3a OCJIKOB,
MexaHu3ma aeicteus gpepmentoB, OmocuHTe3a IHK m PHK, pacnaga Oenkos,
OWocuHTEe3a W O0OMEHA VYIJIEBOJOB, OWOCHHTE3a W OOMEHA JIMIHJIOB,
OMOJIOTUYECKOTO OKMCIICHUS U cuHTe3a AT®, Mexanuzma JACHCTBUS CTEPOUHBIX
TOPMOHOB, pellaTh 3aJa4dl Ha OMPEACICHUE MOCIEI0BATEILHOCTH HYKJICOTHIOB



JIHK u uPHK (MPHK), antkononos TPHK, nocinenoBareibHOCTH aMMHOKHCTIOT B
MOJIEKyJIe O€JiKa, MPUMEHSS 3HAHWA O PEaKUMIX MaTPAUYHOTO CHHTE3A,
TEeHETUYECKOM KOJIE, MPUHIMUIE KOMITJIEMEHTAPHOCTH.

Jlenate BbIBOABI 00 W3MEHEHUSX, KOTOpPbIE MPOM30MAYT B MpoUEccax
MaTPUYHOIO CHUHTE3a B CIIyYae W3MEHEHUS NOCJIEN0BATEIBHOCTH HYKIIEOTHUIOB
JIHK; 060CHOBBIBaTh B3aMMOCBSI3b IIACTUYECKOIO M HEPreTUYECKOr0 OOMEHOB,;
CpPaBHMBAaThb  MPOLECCHI  IUIACTUYECKOTO W DHEPreTUYECKOro  OOMEHOB,
MPOUCXOAIIMX B KIETKAX JKUBBIX OPraHU3MOB, XapaKTEpU30BaTb METOIBI
OMOXMMHYECKHAX MCCIIETOBAHNH.

[TpoBoAUTE YUEOHO-UCCIAEAOBATENBCKYIO ACATENBHOCTD, BBIIBUTATh TUIIOTE3HI,
MJIaHUPOBATh paboOTy, OTOMPATh U MPEOOPAa30BBIBATE HEOOXOUMYHO WH(POPMAIHIO,
MPOBOJIUTH SKCHEPUMEHTHI, HHTCPIPETUPOBATh PE3YJbTAThI, JCJaTh BBIBOJbBI Ha
OCHOBE MOJYYEHHBIX PE3YJIBTATOB.

OOyyYarommiAcs: MOJyYUT BO3MOKHOCTh HAYUMTHCS. BBIABUTATh W MPOBEPSTH
SKCIIEPUMEHTAIIBHO TUIIOTE3Bl O XMMUYECKMX CBOWCTBAX BEIIECTB HA OCHOBE MX
COCTaBa M CTPOEHUS, MX CHOCOOHOCTM BCTYNMATh B XUMWYECKHE PEAKLIUH, O
XapaKTEPE U MPOAYKTAX PANMYHBIX XUMUYECKUX PEAKLIMN.

Xapakrepru3oBaTb BEIECTBA IO COCTaBy, CTPOCHHIO W  CBOMCTBAM,
YCTaHABJINBATH [IPAYNHHO-CIIEACTBEHHBIE CBSI3H MEXKIY JAHHBIMU
XapaKTEPUCTUKAMHU BEIIECTBA. BBIABUTaTb W IPOBEPITH DKCIIEPUMEHTAIBHO
TUIOTE3bl O PE3yJbTaTax BO3JACHCTBHS PA3JIMYHBIX (PAKTOPOB HA H3MCHECHHE
CKOPOCTH XMMHUYECKON PEAKIIAHN.

Hcnonp3oBarh MPUOOPETEHHBIE KITIOYEBBIE KOMIETEHIMM TPU  BBHIMOJIHEHUN
MPOCKTOB M y4€OHO-UCCIIEIOBATENBCKAX 3a/1a4 M0 U3YUYEHUIO CBOMCTB, CIOCOOOB
MOJIYYCHUS] M PACIO3HABAHUS BEUIECTB, OOBEKTUBHO OIEHUBATH WH(POPMAIUIO O
BEIIECTBAX M XUMHYECKHX MPOLECCaxX;, OCO3HABATh 3HAYECHHUE TEOPETHUYECKUX
3HAHUW 110 XUMHUH IS TPAKTUYECKON IEATEIBHOCTH YEJIOBEKA, CO3/1aBaTh MOJACIH
U CXEMbl JUIsl PEIICHHS Y4Ye€OHbIX M TO3HABATEJbHBIX 3aJay, IMOHUMATh
HEOOXOJUMOCTh COOJIIOJICHUS MPEANUCAHUN, MpeaIaraéMblX B WHCTPYKIUSAX 1O
MCTIOJIb30BAHUIO JIEKAPCTB U JIP

«Touka pocra»

Ilnanupyembie pe3yJibTaTbl OCBOCHHS JJIEKTHBHOIO Kypca «lIpakTuxkym mo
XUMHW».



OnpenencHue MOTHBAIMM M3YyYCHHs] Y4€OHOro marepuaiia, OICHUBAHUE
YCBAMBACMOro y4eOHOro Marepuaiia, UCXOJs W3 COLMAIBHBIX M JIMYHOCTHBIX
LICHHOCTEM.

[ToBbllIEHUE CBOEr0 00pPa30BaTENBHOIO YPOBHA M YPOBHS TOTOBHOCTH K
W3YYECHUIO OCHOBHBIX MCTOPUYECKUX COOBITHM, CBSI3AHHBIX C MCTOPUECH pa3BUTHS
XUMHHM W OOIIECTBA, 3HAHWE MPABHJ TOBEICHUS B UYPE3BBIYANHBIX CHUTYyalUsX,
OLICHWBAHWE COLMAIBHOW 3HAYMMOCTH NPO(PECCUil, CBA3AHHBIX C XHUMHUCH,
BJIQJICHUE TPaBWJIaMU 0O€30MacHOro OOpallleHUsI ¢ XMMUYECKHUMH BEIIECTBAMU U
000pyIOBaHUEM, MPOSIBIICHAE IKOJIOTHYECKON KYJTBTYPHI.

MeTanpeaMeTHbIC Pe3yJbTAThI:

Ilenenomaranue, BKJIOYas TOCTAHOBKY HOBBIX IIENICH, MpeoOpa3oBaHUE
MPAKTUYECKON 3aJa4M B IIO3HABATEIBHYIO, CAMOCTOSATEIBHBIN aHAIN3 YCIOBUMI
JOCTVDKCHUS LIEJIM HA OCHOBE YU€TA BBIACIICHHBIX YUUTEIIEM OPUECHTUPOB JACHCTBUS
B HOBOM y4YeOHOM Marepuaje, IUIAHUPOBAHUE TMYTH JOCTHXKCHHS IIEJICH,
yCTaHABJIMBAHUE 1EIEBBIX MPUOPUTETOB, BBIICICHUE AIbTCPHATUBHBIX CIIOCOOOB
JOCTWKEHHsT 1eid W BBIOOp HambOonee >PQPEKTUBHOTO cnocoba, yMEHUE
CaMOCTOSITENBHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABJIATH WM.

YMeHHE MPUHUMATh PEIICHUS B MPOOJEMHON CUTyalluy;, MOCTaHOBKA YYEOHOM
3a/la4i, COCTABJICHUE IUIaHA W TIOCJIENOBATEIBHOCTH JIEHMCTBUNA, OpraHUA3aLus
paboyero MecTa Mpy BBHIMOJHEH XMUMHYECKOTO SKCIEPUMEHTA, MTPOrHO3UPOBAHUE
pe3yibTara YCBOCHHs, OLEHUBAHUE YCBOCHHOI'O Marepuaia, OLEHKA KadecTBa U
YPOBHS YCBOCHMUAL.

[Touck u BbIAEICHUE MHPOPMALMK, aHAIW3 YCJIOBHNA M TpeOOBaHWH 3a1auw,
BbIOOD, COMOCTaBJICHHE W OOOCHOBaHUE cCrmocoda PeEIICHUs 3a1add, BbBIOOD
HanOoJiee >PPEKTUBHBIX CHOCOOOB PEHICHUS 3aJa4d B 3aBUCUMOCTH OT KOH-
KPETHBIX YCIOBHAWA.  BpIIBHXKEHUE 1 0O0CHOBAHKME TMIIOTE3BI, BEIOOP crocoda eé
IPOBEPKH, CAMOCTOSTENIBHOE CO3JaHME AIrOpuTMa JEATEILHOCTH MPU PELICHUU
npoOJIEM TBOPYECKOTO M MOMCKOBOTO XapaKTepa.

YMEHHS XapakTepU30BaTh BEIICCTBA MO COCTABY, CTPOCHHUID U CBOMCTBAM,
OMKUCHIBAHUE CBOMCTB TBEPJBIX, KUAKUX, ra3000Pa3HBIX BEUIECTB, BBIACICHUE UX
CYLIECTBCHHBIX MPU3HAKOB, HW300PAKEHHE COCTaBa MNPOCTCHUINIUX BEHICCTB C
MOMOIIBI0 XUMUYECKUX (POPMYJT U CYITHOCTH XMMHUYECKUX PEAKIUH ¢ MOMOMIBIO
XUMUYECKUX YPABHEHWH, MPOBEACHUE HAOMIOJCHUNA W OMMCAHWE MPU3HAKOB M
YCIIOBUY TEYECHUSA XUMUYECKUX PEAKIIUH.



BBINOIHEHNE XMMHUYECKOTO SKCIIEPUMEHTA, BBIBOJBI HA OCHOBE aHAlIM3a
HAOMIOJICHUI 32 DKCICPUMEHTOM, PEUICHHE 3a1a4, NOJYYEHHE XUMHUYECKOH
uH(pOpPMaLMU U3 PA3TNYHBIX HCTOYHHUKOB.

YMEHHE OpPraHu30BBIBATE MCCIIEAOBAHUE C LEIBIO MPOBEPKU TUIIOTE3, YMEHUE
JeNaTh yYMO3AKIKYECHUS (MHAYKTHBHOEC W MO AHAJIOTWH) W BBIBOJBI, YMEHHUE
OOBEKTUBHO OLICHWBATh MH(POPMALMIO O BEUIECTBAX M XMMHUYECKUX MPOLECCAX,
KPUTHYECKH OTHOCUTBCS K NICEBAOHAYYHOU MH(POPMALIAH.

dopMyaMpoBaTh COOCTBEHHOE MHEHHME W TO3WLMIO, apryMEHTUPOBATH W
KOOPAMHHUPOBATh €€ C MO3ULMIMH MAPTHEPOB B COTPYAHUUYECTBE MPH BBIPAOOTKE
o0Ier0 pEmEHusT B COBMECTHOW JAEATEIBbHOCTH, OCYIUECTBIISITH B3aMMHBIN
KOHTPOJIb X OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aUMOIOMOILb.

[TnanupoBaTe 0OuMe crocoObl paboThl, OCYLIECTBIIATh KOHTPOJIb, KOPPEKLIHIO,
OLICHKY JCHCTBUI NapTHEPA, YMETh YOCKIATh.

Hcnonb30Barh afcKBaTHBIE SI3BIKOBBIE CPEACTBA JIE OTOOPAKEHHS] CBOMX
YYBCTB, MBICJIEH, MOTUBOB W MNOTPEOHOCTEH, OTOOpakarb B peyu (OMUCAHUE,
OOBSICHEHHE) COACPKAHME COBEPLIACMBIX JCHCTBAH Kak B (OpME TPOMKOH
COLMAJIM3NPOBAHHON peun, Tak U B (JOpPME BHYTPEHHEH pEUH.

Pa3BuBaTe KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, UCIOJIB3Ys CPENCTBA YCTHOM
U TUCbMEHHOM KOMMYHHKAllMM MNpd paboTe ¢ TEKCTaMM Y4yeOHHMKA U
JOTIOJIHUTENBHOM JINTEPATY PO, CIIPABOYHBIMH TAOTHUIIAMH.

[TposBIIATE TOTOBHOCTh K YBRKCHHIO MHON TOUYKM 3PEHUS MPU OOCYKACHUH
PE3YABTATOB BBIOJHEHHON PAOOTHI.

IIpeamerHbIe pe3y/bTaThI:

[IpuMEHSITH  OCHOBHBIE  METOJABI  MO3HAHUSA(HAOMIOJACHUE, UW3MEPEHUE,
AKCIIEPUMEHT), XapaKTE€pU30BaTh TEPMHUHBI U TMOHSTHS, OOBICHATH B3aMMOCBS3b
MEXIYy HUMU, OOOCHOBBIBATh CHCTEMY B3IJISIIOB HA KUBYIO MPUPOJY, MPUMECHSIS
OMOJIOTUYECKAE TEOPUH, YUEHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI
WX MPUMECHUMOCTH.

KnaccuuumpoBare OCHOBHBIE OMOJOTMYECKM MAKPOMOJEKYJIbI, OMHMCHIBATH
(yHKIMHA OENKOB, HYKJIEMHOBBIX KHMCIIOT, YIJICBOJOB W JIMMUAOB, YCTAHABIMBATH
CBSI3b CTPOCHUS U (PYHKIMIT OCHOBHBIX OMOJIOTMYECKUX MAKPOMOJIEKYJI, UX POJIb B
POLECCax KIETOYHOTO METa00IHU3MA.

OOBACHATH 3HAYCHUE MUKPO, MAKpO M YJbTpa MHUKPOIJIEMEHTOB B KIIETKE,
MOHUMATh CYUIHOCTh OWMOCHMHTE3a OCJIKOB, MEXaHu3Ma JCUCTBUS (PEPMEHTOB,



ouocunte3a JIHK m PHK, pacnaga OenkoB, OMoCHMHTE3a M OOMEHA YIJIEBOJIOB,
OMOCHHTE3a U OOMEHA JIMMUA0B, OMOJIOTMUECKOr0 OKHCICHHS M cuHTe3a AT,
MEXaHU3Ma JEHCTBUS CTEPOUIHBIX TOPMOHOB.

Pemare 3agayn Ha omnpenencHue MocieaoBareslbHOCTH HyKieoTuaoB JIHK u
nPHK (MPHK), antukomonoB TPHK, mnocnenoBarenbHOCTH AMHHOKHCIOT B
MOJIeKyJie Oejika, OPUMEHss 3HAHWS O PEeaKuUsIX MaTPUYHOTO CUHTE3a,
TEHETUYECKOM KOJIE, TPUHIIUIE KOMIIJIEMEHTAPHOCTH.

Jlenate BbIBOJBI 00 WM3MEHEHMSX, KOTOpPHIE MPOM30MAYT B MpoLEccax
MATPUYHOTO CHUHTE3a B CJy4Yae W3MEHEHMs MOCJIE0BATEIbHOCTH HYKJICOTUIOB
JIHK.

OOOCHOBBIBaTh B3aUMOCBS3b IIACTUYECKOTO U DHEPreTUUECKOro OOMEHOB,
CpPaBHMBATh  NPOLIECCHl  MJIACTUYECKOTO M DHEPreTUUYECKOro  OOMEHOB,
OPOUCXOAUIUX B KJIETKAX KMUBBIX OPraHU3MOB.

XapakTepu3oBarb METOJAbl OMOXMMHUYECKUX HUCCIECAOBAHWMA, MPOBOAUTH
yueOHO-UCCIIEIOBATENBCKYIO IEATENIbHOCTD, BBIJBUTATh TMIOTE3bI, MIAHUPOBAThH
paboTy, orOupaTh U MpeoOpa3oBbIBaTh HEOOXOAUMYIO HWH(OPMAIUIO, TPOBOIUTH
AKCIEPUMEHTBI, MHTEPIPETUPOBATh PE3YJIbTAThl, JA€jaTh BbIBOJbI Ha OCHOBE
MOJTYYEHHBIX PE3YJIbTATOB.

OOyyarommiicst TOJYYUT BO3MOMHOCTh HAYUUTHCS: BBIABUIATh U TPOBEPSTH
AKCIEPUMEHTAIIBHO THIOTE3bl 0 XMMUYECKUX CBOMCTBAX BEILECTB HA OCHOBE UX
COCTaBa M CTPOEHMS, UX CIOCOOHOCTH BCTYNaTh B XMUMHYECKHE PEAKLMH, O
XapaKTEPE U MPOAYKTAX PANMYHBIX XUMUYECKUX PEAKLIMN.

XapakTepu3oBaTh BEIIECTBA [0 COCTaBY, CTPOCHUKO M CBOMHCTBaM,
yCTAHABJIMBATh  MPUYMHHO-CJICACTBCHHBIE  CBSI3M  MEXKAY  JaHHBIMHU
XapaKTEpUCTUKAMK BELIECTBRA.

BpiaBurate W TPOBEPATH OKCHEPUMEHTAIBHO THIIOTE3Bl O PE3yJbTarax
BO3JICHCTBHSI PA3IUYHBIX (JAKTOPOB HA HM3MEHEHUE CKOPOCTH XUMHUYECKON
peaKuuu.

Hcnonb30Bare mprOOPETEHHBIE KIIFOUEBBIE KOMIIETEHIIMU MPH BBIOJHEHUH
OPOEKTOB M Y4eOHO-HCCIEAOBATENBCKUX 3aa4 [0 M3YyYEHUI0 CBOWCTB,
crocoO0B MONYYEHHsT M PACHO3HABAHMs BEHIECTB, OOBEKTUBHO OLICHUBATH
WH(OPMALMIO O BEIIECTBAX U XMMHYECKHUX MPOLIECCAX.

Oco3HaBaTh 3HAUCHUE TCOPCTHYICCKHUX 3HAHUU O XUMHUHU 1S HpaKTquCKOﬁ
ACATCIIbHOCTH YCJIOBCKA, CO3/1aBaTb MOJACIIM U CXCMBI JJId PCIOCHHA y‘{e6HBIX u
MMO3HAaBATCIIbHBIX 3aja4, INOHUMATh HGO6XOI[I/IMOCTB CO6J'IIOI[€HI/I$I
HpGHHHC&HHﬁ, npeajaraCMblx B HHCTPYKIHUAX I1O HCIIOJIB30BAHUIO JICKAPCTB U

Ap.

OcCHOBHOE coepxKaHNe Y4eOHOTro Kypca
Tema 1. Pacuersl nmo xumMu4ecKUM (POpMYyJIaM U YPABHEHHUSIM XHUMHYECKHX
peakumi



OCHOBHBIE KOJIMYECTBEHHBIE XAPAKTEPUCTAKU BELIECTBA. KOJMYECTBO BEILIECTBA,
Macca, 00beM.
MaccoBasi, oObeMHass U MOJIsIpHas J0Js BellecTBa B cMecu. MaccoBas A0Js
BIEMEHTA B COCIMHEHUN.
[Tpocreiimas wnu smnupuyeckas gopmyna. MCTUHHAsS WM MOJICKYJISPHAS
(dbopmyna.
XWMHAYECKOE YPABHCHHE, TEPMOXMMHYECKOE YPABHEHHWE, TEIUIOBOM 3(PdekT
XUMHAYECKOU peaknnn. CTEXUMOMETPUUECCKUE PACUETHI.
BeIxoa npoyKra peakiuy.
Tema2. Oprann4eckasi XumMusi
XWMHYECKHUE CBOWCTBA AQJIKaHOB, AJIKCHOB, AJIKMHOB. CIIMPTOB, (DEHOJIOB,
AJIbJICTHIOB. KAPOOHOBBIX KHCJIOT.
ITommmepsl. ['eneTYeckas CBsI3b KJIIACCOB OPraHUYECKUX BELIECTB.
Tema 3. DkcnepuMEHTAIbHBIC OCHOBbBI XUMHH
KauecTBeHHBIC peakiuu, uaeHTU (UKL BCIIICCTB, ANTOPUTM
uaeHTUUKaIK,  OJoK-cxema.  AJNITOpUTM  OOHAPYXKEHUsST  OPraHUYECKHUX
COCIMHECHUM.
«Touka pocrar:
1. KauecTBeHHAs peakus HA BATAMHUH A.
2.KonnuecTBeHHOE onpeaeneHue BuTamuya P B yae.
3.LlBeTHBIEC peaKkUMy HA KpaxmaJl.
4. KayeCTBEHHBIE PEAKIIMIO HA MOHO- U AMCAXAPUIBL.
YYEBHO-TEMATHYECKHWM IVIAH

Tema Yacol

Tema 1. Pacderni mno xumuyeckum ¢opmyaam wu |20
YPABHEHHSIM XUMHYECKHX pPeakumi

Tema 2. Opranuyeckast XumMmust 9
Tema 3. DkcnepUMEHTAIbHBIC OCHOBbBI XUMHH

Pe3eps 1
Hroro 35

KaJICHIlapHO-TeMaTI/I‘IeCKOC IJIAHHPOBAHHUE

Ne Jara HaszBanue pa3aena / NpUMeYaH

YPOKa | npoBenenns | 1€Ma ypoka ue
(nenesnst)

1. 01.09-10.09 | HaxoxxneHure MOJEKYIAPHONH MAacChl BEIECTB.

Pacuer MmaccoBOM 10JIM DJIEMEHTA B BEIIECTBE.

2. 06.09-10.09 | HaxoxxneHre MOJEKYIIAPHONH MAacChl BEIECTB.
PacueT MaccoBO# 1071 37IEMEHTA B BELLIECTBE.




13.09-17.09

Pacuer maccoBoil n0Jii TPOAYKTA B CMECH.
Breruncienne w™accoBOM JIOJIM  BeElIeCTBA B
pacTBoOpE.

20.09-24.09 | Pacuerbl OOBEMHBIX OTHOIIEHWI Ta30B MpPU
XUMHYECKHAX PECAKIHSX.
27.09-01.10 | PacuerHble 3a1a4u 110 YPABHEHUIO XUMHUYECKUX
peaxumii (o U3BECTHOM Macce)
6. 04.10-08.10 | PacueTHbIe 3a1a4M 110 YPABHEHUIO XUMUYECKUX
peaxumii (o U3BECTHOM Macce)
7. 11.10-15.10 PacueTsl TemioBoro a3 dexra peakuum. T.p.
8. 18.10-22.10 PacueTsl TemioBoro 3¢ dexra peakuum.
9. 25.10-29.10 | Pacyetbl 0O0BEMHOM A0M MPOIYKTA PEAKIUA OT
TEOPETUYECKU BO3MOKHOTO.
10. 08.11-12.11 | Pacuerbl 0OBEMHOI 10JIA MPOAYKTA PEAKLIUHU OT
TEOPETUYECKU BO3MOKHOTO.
11. 15.11-19.11 | Pacuetsl OOBEMHBIX OTHOLICHHWIA Ta30B NpPH
XUMHYECKHAX PECAKIHSX.
12. | 22.11-27.11 | PacueTsl OOBEMHBIX OTHOIIEHWI Ta30B MpU
XUMHYECKHAX PECAKIHSX.
13. | 29.11-03.12 | PacyeTHbIe 3a1a4i 10 YPABHEHUIO XUMUYECKHUX
peaxumii (o U3BECTHOM Macce)
14. 06.12-10.12 | PacueTHbIe 3a1a4M 110 YPABHEHUIO XUMHUYECKHUX
peakumii (o U3BECTHOM Macce)
15. 13.12-17.12 | Pacuer Macchl U 00beMa MPOJYKTA PEAKLIIH,
€CJIM OJJHO BEIIECTBO JAHO C MPUMECIMH.
16. | 20.12-24.12 | Pacuer macchl 1 00bEMA MPOAYKTA PEAKLIMH,
€CJIM OJHO BELIECTBO JAHO C MPUMECIMH.
17. | 27.12-15.01 | BeiBoa (hopMys1 OPraHMYECKOro BEIICCTRA.
18. 17.01-21.01 | BriBoa (hopMys OpraHM4eCKOro BEUIECTBA.




19. 24.01-28.01 | PeuicHue ypaBHEHUN XUMUUYECKUX PEAKIUIA 110
XUMHAYECKUM CBOMCTBAM QJIKAHOB.
20. 31.01-04.02 | PeuicHue ypaBHEHAN XUMUUYECKUX PEAKIUIA 110
XUMHAYECKUM CBOMCTBAM AJIKEHOB.
21. 07.02-11.02 | KauecTBEHHbBIE PEAKIIUU HA CIUPTHI U (PEHOJT T.p.
22, 14.02-18.02 | KayecTBeHHBIC peaKiiMi Ha KAPOOHOBBIC T.p.
KHUCJIOTBI.
23. | 21.02-25.02 | KauecTBEHHBIE PEAKIIUU HA YTJIEBOAOPO/IbI T.p.
24. 28.02-04.03 | PemicHue S5KCIEPUMEHTANBHBIX 3a4a4.
25. 07.03-11.03 | PerieHue ypaBHEHUN XUMUUYECKUX PEAKIUIA 110
XAMHYECCKUM CBOMCTBAM AJTbJICTHU/IOB.
26. 14.03-18.03 | PeuieHue ypaBHEHUI XUMHUYECKAX PEAKLIHAN 110
XAMHYECCKUM CBOMCTBAM AJTbJICTHU/IOB.
27. 21.0325.03 | PeuicHue ypaBHECHUN XUMUUYECKUX PEAKIUIA 110
XUMHAYECKUM CBOMCTBAM AJIKUHOB.
28. 04.04-08.04 | Pemenue ypaBHEHH XUMUYECKUX PEAKLIMNA 110
XUMHAYECKUM CBOMCTBAM AJIKUHOB.
29. 11.04-15.04 | PeuieHue ypaBHEHUI XUMUYECKAX PEAKLIAN 11O
XUMUYECKAM CBOWCTBAM CHUPTOB U (PEHOJIOB
30. 18.04-22.04 | PeuieHue ypaBHEHUI XUMUYECKUX PEAKLIANA 110
XUMUYECKAM CBOWCTBAM CHUPTOB U (PEHOJIOB
31. 25.04-29.04 | PeuicHue ypaBHEHUN XUMUUYECKUX PEAKIUIA 110
XUMUYECKUM CBOMCTBAM KapOOHOBBIX KHCIIOT
32. | 02.05-06.05 | ['eneTHuecKas CBA3b KIACCOB OPraHMYECKUX
BEILECTB
33. 09.05-13.05 | [Tonumepsl. T.p.
34. 16.05-20.05 | PemieHue 0ENMOYEK YPABHEHUNA XUMHUUYECKHUX

PEaKLIU.
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Jns yuurens.

1.

2.

3.

4
5.

[Iporpamma kypca xumum g 8-11 kjaccoB  o0uieoOpa3oBaTeIbHBIX
yupexaenuit (aprop ['abpuensn O.C.).

Haitnexo B.M. Kak Hay4uTh NIKOJBHUKOB pELIATh 3a4a4M [0 OPraHuYeCKOn
xumun. — M.: [Ipocsemienne, 1992.

3abpomuna P.U., Conoseukas JI.A.. KaueCcTBEHHBIE 3a1a4l B OPraHUYECKOMN
xumun. — benropon, 1996.

Pomanosckas B.K. Pemenne 3anau. — C-IlerepOypr, 1998.

MIrpemmnep .M., XoxnoB A.M. MeToanka pacyeTHBIX 3aaa4 0 Xxumuu 3-11
KiaccoB. — M.: IIpoceemenue, 2001.

JUts yuammxces.

1.
2.

3
4

hd

Ky3emenko H.E. Yuuck pemars 3agaun no xumun. — M.: [Ipoceemenue, 1986.
Ky3pmenko H.E., Epemun B.B. Xumus uist aOUTYyprUeHTOB M ydammxcs. — M.
Ok3ameH, 2003.

Jiummu P.A., Monouko B.A. Xumus ans abutypuentos — M.: Xumus, 1993.
Mapmanosa I'.J1. 500 3anau no xumun. 8-11 knace. — M.: U3par-mkoda, 2000.
Cnera JLA., Xomun 10.B., Uepnslii A.B. KOHKypCHBIE 33a/1a4¥ 1O XUMUU C
peeHusiMu. — MockBa-XapbkoB: Miekca-rumuaszus, 1998.

. XomueHko [.I1., Xomuenko M.I". COOpHUK 3a1a4 O XUMHH 7Sl TOCTYTAFOIIAX

B By3bl. — M.: HoBas BonHa, 1996.
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