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IHosicHUTEeNLHAA 3aNIUCKA

W3ydeHus Kypca opraHun4eckoil XuMuH Ha 6a30BoM ypoBHE B 10-M Ki1acce HEIOCTaTOYHO
JUIs TIOHUMaHUsl OpraHuyeckod Xumuu. OpraHnvyeckux BeUIeCTB HacyHWThiBaeTcs Oonee 30
MUJUIMOHOB. PsAX pasfernoB MIKOIBHOM MHpOrpaMMbl II0 OPraHUYECKOM XHMHH JIOJDKEH
paccMaTpuBaThCS B paMKax cpeAHel MmKoibl 6osee yriayonenHo. Kpaiine gpopmanbHblil moaxon
MPAKTUKYETCs 110 OTHOLIEHUIO KO MHOTMM BoIlpocaM. B pe3ynbTaTe y MIKOJbHHKOB BO3HUKAIOT
MIOBEPXHOCTHBIE, a IOPOH U HEBEPHBIE MPEICTABICHHUS B 00JACTH OPraHNYeCcKOi Xumun. Mexay
TEM 3TU pa3/ieibl OPraHUYECKOM XMMHUM BKJIIOYEHBI B 33JaHUSI UTOIOBOM aTTECTallMM 3a Kypce
cpenHedt mkoiybl. Bor mouemy HeoOxoaumo B mporpammy oOydenust B 10 kiacce BKIIOYUTH
JaHHBIA KypC XMMUH, HaNpaBIECHHBIA Ha JTUKBUIAIMIO MPOOEIOB B MOATOTOBKE BBIMYCKHUKOB,
OTpabOTKY HAaBBIKOB PEILLIEHUS 33/7a4 U MOKMCKA OTBETOB HA CIIOKHBIE BOIPOCHI OPraHUYECKOU
XUMUH.

JlaHHbBIN Kypc y4UTHIBAET OCOOGHHOCTH OPraHMYECKHUX BEIIECTB U PEAKIUi B OPraHUYECKOM
xuMuU. OH pacCUUTaH HA y4allluXCs, UHTEPECYIOIINXCS XUMHUEH, U TIAHUPYIOIIHUX POIOKUTh
CBOE 00pa30BaHuE B By3aX XUMHUUECKOI0, MEIULIMHCKOIO U CEJIbCKOXO35IIICTBEHHOTIO TPOdUIIs.

Pabouas mporpaMMa OpHEHTHPOBAHA HA MCIOJb30BAHUE YUYEOHO-METOJNYECKOTr0 KOMILIEKTa
Xumus. 10 knace. YrinyOnennslid yposens. [ abpuenan O.C.

Oco0oe BHHUMaHUE YAENSETCS H3YYCHHIO aJrOPUTMOB pEIICHHs 3a7ad Ha HaXOXKICHUE
MOJIEKYJSIPHBIX  (OPMYJT OPraHMYECKHX BEIIECTB PA3IMYHBIX TOMOJIOTHYECKHX PSAJIOB,
BbIPA0OTKY y IIKOJHHUKOB YMEHHUS pellaTh 3a/ladl U HAXOJAUTh OTBETHI Ha CIIOKHBIE BOIPOCHI
[0 OPraHU4eCKONH XMMHUHU, TPUMEHSTD [TOJIyY€HHbIE 3HAHUSI B IPAKTUYECKON JESITEIbHOCTH.

Kypc mo Bei6opy paccunta Ha 1 4ac B Hezemo, Bcero 34 yaca B TOJ.

Heab kypca:
Pacmiupenne wu  yrioyOlieHMEe 3HAHMM — yYalUXCs TI0O  OPraHUYECKOW  XUMMHH,
IIPEIOCTaBIEHUE UM BO3MOXHOCTU IPUMEHATh XMMUUYECKNE 3HaHUS Ha IIPAKTHKE.
3agaun:
e (dopMmupoBaTh |y ydamuxcs IEJIOCTHOM CHUCTeMbl 3HAaHMM O  BakHEHIIMX
3aKOHOMEPHOCTSX B OPraHU4eCKON XUMHH;
® T[PUBUTH HAaBBIKM PEIICHHS HECTaHIAPTHBIX XMMHYECKHMX 3aJad MOBBILICHHOT'O YPOBHS
TPYAHOCTH;
e chopmHupoBaTh y yyalMXxcs yHUBEpCAIbHbIE YUeOHbIe 1eHCTBUS;
® pa3BUTH [T03HABATEIIbHBIN MHTEPEC K U3YUEHUIO XUMMUY;

® [IOMOYb yUYalllUMCS B OCO3HAHHOM BbIOOpe mpodeccuu.



[Inanupyemble pe3y/ibTaThl 0CBOEHHS JaAHHOI0 Kypca

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OTbITa [MO3HABATENBHON U MPAKTUYECKOM NesATeIbHOCTH 00yUYaloluXcs B MpoIiecce peann3auu
00pa3oBaTebHON e TEIbHOCTH.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHs OTPaKalT CPOPMUPOBAHHOCTH
OTIbITa [TO3HABATEIBHON U MPAKTUYECKOM JesATeIbHOCTH 00yUYaloluXcs B MpoIiecce peann3aun
00pa30BaTeNbHOM 1eATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHUS O0YYAIOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U O0S3aHHOCTEH, YBAKCHHSI K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPH CO3JAHUH YIEOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U MO3HABATENbHBIX 3314, BBIMOJIHEHUH XUMUYECKIX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NS TEIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTEYECTBEHHOU
XUMUH;

YB@KEHHS K MPOIECCY TBOPYECTBA B OOJACTH TEOPHH U TMPAKTHUYECKOTO MPUIIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIC HAYKA €CTh PE3yIbTaT JJIUTCIBLHBIX HAOIIOICHHUIA,
KPOMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAA YYE€HBIX U IPAKTHKOB;

MHTEpeca M TI03HABATEIIbHBIX MOTHMBOB B IMIOJIYYEHHH U TMOCIEAYIOIIEM aHaIu3e
UH(GOPMAIIUHN O MEPEIOBBIX JIOCTHKCHUSX COBPEMEHHOW OTEUECTBCHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMUSI, STHYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAalldd, CBS3aHHBIE C XUMHUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OILIGHUBATh CBOE TIOBEJACHWE M IIOCTYNKH CBOHMX TOBApHUINEH C MO3HMIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCTIEACTBUI MOCTYIIKOB;

4) popmMupoBaHUS KYJbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/10poBOro M Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3MYECKOMY U TICHXHUECKOMY 3/I0POBBIO;

COOUTIOJIEHHsT TIPaBUI OE€30MacHOr0 OOpaIleHusl ¢ BEIIeCTBAMH B OBITY, MOBCEJHEBHOMN
JKU3HU, B TPYIOBOU JISATEIHHOCTH;

MOHMMAHUS ITIEHHOCTH TIPAaBWJI WHAMBHAYAIBHOTO M KOJUICKTHBHOTO 0O€30IMacHOTO
MOBEJICHHUS B CUTYAIUSAX, YTPOXKAIONIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHHUS TOCIEJCTBUI M HEMPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOrO BOCIUTAHMS:

KOMMYHHKATHBHOH KOMITETCHTHOCTH B Y4eOHO-MCCIICOBATEILCKOW  JEeSITEITbHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWH MPAKTUYECKHX 3a/ad COLUaTbHOU
HAIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IMIKOJIbI);



MHTEpeca K MPaKTUYECKOMY H3YUEHHIO MpOoQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXCHHS K TPYY, JTIOASIM TPyl U pe3yIbTaTaM TPYAOBOH ESATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY WHIUBUIYaIbHOM TpaeKTOpHUH OOpa3oBaHMs,
Oynyueil mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11€7ecO00pa3HOro OTHOILIEHUS K MPUPOJEe KaK MCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH Ul PELICHUSI BOIIPOCOB
paloHaIbHOrO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPHUATHS ICHCTBHUI, MPHHOCSIINX BPE OKPYXAIOIICH MPHUPOIHON cpene,
YMEHHSI TIPOTHO3UPOBATH HEOJIArONPUSATHBIC KOJIOTHUSCKUE MOCISACTBHS MPEIIPUHUMAESMBIX
NENCTBUI U MPeIOTBpAILATh UX;

HAJIUYUSL PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJIbTYphI, OIMbBITA
JESATCIIBHOCTH  DKOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HWMHU B
MO03HABATEIIEHON, KOMMYHUKATUBHOHN M COIMAIBHON MIPAKTHKE, CIIOCOOHOCTH M YMCHHSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKHd U
00LIECTBEHHON IPAKTHUKH;

MOHMMAHUA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
paIoOHAIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUH [[EJTOCTHOTO MPEACTaBICHH 00 OKpYyKaroleM
MHUpE KaK O €JIMHCTBE MPHPOJIBI M YEIIOBEKa, B IMO3HAHWW TPHUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHUH TPOOJIeM COXPAHCHHSI PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0O0M 3HAYMMOCTH XHMHH 7S COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XXKHOW POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH TII00ATBHBIX TTPOOJIEM YCTONYHBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBO,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYSCKOW O€30MacHOCTH, B PA3BUTHUU  MEIHIIHHEI,
o0ecreyeHny yCIOBU yCIEUTHOTO TPyAa M SKOJIOTHYEeCKH KOM(MOPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IOHUMAHHS CYIIHOCTH METOJIOB IIO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOJMydaeMbIe 3HAHMSI JUIS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOISAIIMX B HEM H3MEHEHMIA,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TICITBIO MTOJTYICHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMUYCCKUE 3HAHUS JUTSI PEIICHHS TIPOoOIeM
B PEANbHBIX )KMU3HEHHBIX CUTYAIIUSX;

WHTEpeca K MO3HAHUIO, UCCIIeI0BATENBCKON eI TeNbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHMIO W CcaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIYYCHHIO HOBBIX 3HAHWUH TI0 XHUMHH B COOTBETCTBHH C JKH3HCHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3iIuyHbix cdepax mpodecCHOHaTBHOM
JIESITSIILHOCTH.

METANPEIMETHBIE PE3YJIbTATBI



MeTanpeaMeTHbIE Pe3yNIbTaThl OCBOCHHS MPOTPAaMMBI 10 XMMHH Ha YPOBHE CPEIHEIrO
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUUMBIC JJIs1 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXTnpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crieruUKy METOJIOB TIO3HAHMSI, HCITOJIb3YeMbIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOLECC, CHCTEMa, HAY4YHBIH (DaKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEI0OBaHNE, HAOMIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

YHHUBEpPCATbHBIC yueOHbIe IEeNCTBUA (mo3HaBaTeNbHbBIEC, KOMMYHHKATHUBHBIC,
peryJaTHBHBIC), oOecrednBaronye (GopMupoBaHue (QYHKIMOHAIBHOH TPAMOTHOCTH U
COILIMAJILHOM KOMITETECHITMH 00YJYarOIIHXCS;

CIIOCOOHOCTh ~ OOYYaIOMIMXCSl  MCIOJh30BaTh  OCBOGHHBIC  MEXIUCIHILTUHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COILIMAJILHOM MTPAKTHKE.

MeranpeaMeTHble pe3yJibTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (OpMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPE/ICIIATh IEMM JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISMU;

HCIIOJIB30BaTh IPH OCBOCHUW 3HAHWH NPHEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHI H YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HCIOJb30BaATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 06’[)5{CHGHI/I$I OTACIIBbHBIX q)aKTOB 158 SIBJ'ICHI/If/'I;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHMSIX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKTIOUCHUS,;

MPUMEHSTh B MPOIECCE MO3HAHUS HCIONb3yeMble B XMMHUH CHMBOJIMYECKUE (3HAKOBBIC)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMUUeckass (opmyna, ypaBHEHHE XHUMHUUYECKOW PEAKIUU — TPU PEIIeHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3334, IPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHSI:

BJIaACTH OCHOBAMH METOJ0OB HAYUYHOT'O MMO3HAHHWA BCUICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LENM M 3aJa4d  HCCIEAOBAaHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJIS q)OpMHpOBaHI/Iﬂ THUIIOTE3BI 110 IIPOBCPKE MPAaBUIIBHOCTU BBICKA3bIBACMBIX CY)K}IeHHﬁ;

BJIaACTh HABBIKAMU CaMOCTOATCIIBHOTO IINIAHUPOBAHUA W TIPOBCACHUA YUCHUUCCKHX
DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOII0OIaTh 32 XOJOM IMPOIIEcca, CaAMOCTOSTEbHO
MPOTHO3HPOBATh €ro pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHUS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATE OOOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;



MpuoOpeTaTh OIBIT YYCHUYECKON MCCICOBATEILCKOH M TPOCKTHON IEeATEeITLHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PpA3IUYHBIX HCTOYHMKaX HHopManuu (HAYYHO-TIOMYJSpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO DPA3JIMYHBIX BHUIAOB U (OPM MpenCTaBICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl U NPUMEHATh pa3jMYHbIE METOAbI IpPU IOHCKE M O0TOOpe
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBL,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHbIH $A3BIK B KayecTBE CpeACTBAa Npu paboTe € XUMHUYECKOU
uH(poOpMalliel: MNPUMEHATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTISAJHOCTH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eliCTBUA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXTaeMOH TEeMBbI B XOJC TUAIOTA U/UITH TUCKYCCHH,
BBICKA3bIBaTh UJIeH, (POPMYIUPOBATH CBOM MPEIOKECHUS OTHOCUTEIIEHO BBIITOJIHCHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATb C HpCSCHTaHI/Ieﬁ PE3YIbTATOB MMO3HABATEIILHOM ACATCIIBHOCTH, IMOJYYCHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIINOJHEHUH XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM IMyTEM COTJIACOBaHMSI MO3ULIUN B XOZ€ 00CYX/I€HNS U 0OMEHA MHEHUSIMH.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1CHCTBHA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YYETOM MOJyuyeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3VYJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI M0 XMMHUU Ha YIiyOJI€HHOM YpPOBHE Ha
YPOBHE CpeIHEro oOLIero oO0pa3oBaHMs BKIIOYAIOT crienuduueckue A y4eOHOro mpeamera
«XUMUS» HayyHbIe 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHnI0 3HAHUM, BUIBI JEATEIBHOCTH M0 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHHIO



3HAaHUM B PAa3IIMYHBIX y‘le6HBIX CUTyalusX, a TaKXXC B PCAJIbHBIX XW3HCHHBIX CHUTYyaAIUAX,
CBS3aHHBIX C XuMmueil. B nporpamme 1o XUMHUHU MPECAMCTHBIC PC3YJIbTAaThbl MPCACTABJIICHBI I10
roaM U3y4YCHUH.

10 KJIACC

[TpenmMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTEe W 3HAYCHUHM OPraHMYECKOW XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJH B 00eCIeYeHUN YCTONYMBOIO Pa3BUTHsI YEJIOBEUECTBA B
pelieHrur MpoOJIeM IKOJIOTUYECKOM, PHEPreTUYecKo M MUIIEeBON 0€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHHH HOBBIX MATEPHAIOB, HOBBIX HMCTOYHHKOB JHEPrHUH, B OOECIECUYCHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMS, B (POPMUPOBAHMH MHPOBO33PEHUS U OOLICH KyIbTYpHI
YelloBeKa, a TakKe ODKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOAHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJATrarLIUe
MOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0007104YKa aTroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, 3JEKTPOOTPHUIATENLHOCTb, CTEIEHb OKHCIICHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA OOBEM, YIJIEPOJHBIM CKEJIET,
(GyHKIMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M NPOCTPaHCTBEHHas (reoMeTpHuecKas, ONTHYecKas),
M30MEpbI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA- U a30TCOAEpKAIUE
OpraHMYECKHUE COCIUHEHMSI, MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuid 3akon . M. MeHneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTtB A. M. byrnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIECTB, 3aKOH
COXpaHEHHMS U TPEBpAllCHHs] DSHEPTUM NPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JieXKalllue B OCHOBE MOHUMAaHUS
NPUYMHHOCTY U CHUCTEMHOCTH XUMHYECKHUX SIBIICHUM;, TPEJACTABICHUS O MeEXaHU3Max
XUMHUYECKUX PEAKIUW, TEPMOJMHAMUYECKMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB U TPYII aTOMOB B MoOJEKyJaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dbakronoruueckue cBeqeHUs O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
W TPAKTUYECKOW JIEATETbHOCTH YeJIOBEKAa, OONIMX HAyYHBIX MPUHIUMNAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha IPUMEpE MPOU3BOACTBA METAHOIIA, TEPEPa0OTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUIA: BBISBIATh XapaKTepHbIe MPU3HAKN MOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BELIECTB;

COCTABJISITh ypaBHEHUS XUMHUYECKMX PEaKIWid ¢  PaCKpbIBaTh WX  CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKIMI  MOCPEACTBOM  COCTABJICHHUS  3JIEKTPOHHOIO
OamaHca ATHX peakUuid, peakiuii MOHHOTO OOMeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpaIIEHHBIX HOHHBIX YPAaBHECHHIA;

U3TOTaBIMBAaTh MOJEIM MOJEKYJ] OpraHMYeCKUX BEIIECTB [UIsl WJUTIOCTPAlluU  MX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH: yCTaHABIUBATH IPUHAUICKHOCTh U3YYCHHBIX OPTaHUYEeCKHIX
BEIIECTB M0 UX COCTaBY M CTPOCHHIO K ONpEAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) i mpuBOoIuTh TpUBHATIHHBIE HA3BAHUS



IUISL  OTAETBHBIX TPEJCTaBUTENEH OpPraHWYecKUX BellecTB (ITUJICH, aleTHIEeH, TOIYOJl,
[JIMIEPUH, STWICHTIUKONIb, (eHos, (OpMaIbICTHA, AaleTajbJerusl, aleToH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CTEApUHOBAs, OJICMHOBAs, MaJIbMUTHHOBAS KHUCIOTHI, TIUIMH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHS ONPEACNATh BHUJ XUMHUYECKOM CBS3M B OPraHUYECKHX
COeMHEHUX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOAHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BetiectB A. M. byriepoBa st 00bsCHEHUSI 3aBUCMMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOMCTBA THUITWYHBIX MPEACTaBUTEINCH pa3IMYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKaHOB, LHUKJIOAJIIKAHOB, AJKEHOB, AJKaJMEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, ANbJIETHIOB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKAY HHUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKHUX PEAKIIH ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAATh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTHU W THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HAONIOICHUH, W3MEPEHUH, MOJCIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIEHHOM) ¥ YMEHUS IPUMEHSAThH 3TH 3HAHMS,

cOPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpAllil  MBICITUTEIHHON
NEeSITeIbHOCTH — aHaIM3 W CHHTE3, CpaBHEHHE, O000O0IIeHHe, CHCTEMAaTH3alHI0, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 17151 U3Y4YEHUs! CBOMCTB BELIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTb YMEHUH: BBISBIATH B3aUMOCBS3b XMMUYECKUX 3HAHUN C MOHATHSIMU U
NPEICTAaBICHUSAMH JIPYTHX ©CTECTBEHHO-HAYYHBIX TIPEJAMETOB il Oojiee OCO3HAHHOTO
MOHMMaHHS CYINIHOCTH MaTepHajJbHOTO €IWHCTBA MHpPA, UCIOIH30BATH CHCTEMHBIE 3HAHUS TI0
OpPraHMYeCcKON XUMHHU JJIsi OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUHN, UMEIOIIUX €CTECTBEHHO-
HaY4HYIO IPUPO.Y;

c(OPMHUPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (QopMmylnam u
YPaBHEHHUSIM XUMHUYECKUX PEAKIMi C HCIOJIb30BaHHEM (PU3MUECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTaM CTOPaHUs, ITIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: TPOTHO3HPOBATH, aHAIM3UPOBATh W OIEHUBATH C TIO3UIHA
HKOJIOTHUECKOM O0€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM JEATEIbHOCTH
YeJI0BEKa, CBA3AHHOM C mepepadOTKOIl BeIIeCTB, HCMOJIb30BATH IOJTYYEHHBIC 3HAHUS I
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHWH: CAMOCTOSITENFHO TUTAHUPOBATh M MPOBOJUTH XUMHUYECKUH
HKCIEPUMEHT (TIOJIyue€HHE U N3yueHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUYECTBEHHbIE PEAKLIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIUX OpPraHWYECKHX BEILECTB,
pelIeHre OJKCIePUMEHTANBHBIX 3a/7ad 10 PACMO3HABAHMIO OPTaHWYECKHUX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0e30mMacHOro oOpalleHuss C  BellecTBaMU M JJaOOpaTOpHBIM



obopynoBanueM, (HOpMyJIHpPOBATH II€Ib HMCCIEIOBAHUS, TMPEACTABIATh, B pas3audyHou (opme
pE3yJbTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh IMpaBWiIa HKOJIOTUYECKU I1eJIeCO00pa3HOro MOBENEHUs B OBITY M TPYIOBOMH
NESTEIIbBHOCTH B IEJIAX COXPAaHEHUS CBOEro 37I0POBbS, OKpYXAloUled MPUPOJHON cpeabl u
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AEWCTBUSI HA JKUBBIE OPraHU3MbI ONpPEEIEHHBIX
OpraHMYECKUX BEIIeCTB, TOHUMas cMbIch nokazatesns [1/K;

AHAIM3UPOBATh  1EI€COO0Pa3HOCTh  NPUMEHEHHsS  OPraHMYeCKHUX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOUICHHUS PUCK-TIOJIB3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIISATH IICJICHATIPABICHHBINM MOMCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmanuu, VHTEepHET W [Apyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalLnIo, rnepepadaTbiBaTh €€ U UCIO0JIb30BAaTh B COOTBETCTBUU C IOCTABJIEHHON yueOHOU
3a/1a4en.

Copepxanue kypca 10 kiaacc
Tema 1. BBenenne (24)

[Ipeamer opranuueckoi XuMuM. OCOOEHHOCTU CTPOEHUS U CBOMCTB OPraHUYECKHUX
coeMHEHUH. 3HaueHNe U POJIb OPTaHMYECKOM XUMHH B CUCTEME €CTECTBEHHBIX HAYK U B KU3HU
oOuiectBa. KpaTkuii ouepk UCTOPUM pa3BUTHS OPraHMYECKONH XUMHUU.

OCHOBHbBIE TMOJIOKEHHUSI TEOPUU CTPOEHMS OpraHuyeckux coenuHeHnid A. M. bytieposa.
XUMHUECKOE CTPOCHUE U CBOICTBa OpraHMuYecKuX BemlecTB. V3omepus Ha mpumMepe H-OyTaHa U
n3o0yTaHa.

DnekTpoHHOE 00JaK0 U OpOuTalb, UX (HOPMBI. DIEKTPOHHBIE U ANEKTPOHHO-TpaduyecKkue
dopMmynbl aroma yriepola B HOPMaJbHOM M BO30YXJIEHHOM COCTOSIHHAX. KoBaneHTHas
XUMHYECKass CBsI3b M €€ pasHOBUIHOCTH. Bojopoanas csa3b. CpaBHeHHE OOMEHHOIo u
JIOHOPHO-AKIENTOPHOTO MEXaHU3MOB 00pa30BaHUsl KOBaJIEHTHOH cBs3u. IlepBoe BaneHTHOe
COCTOSIHUE - SP3-THOpHAM3aNus - HA IPUMEPE MOJIEKYIIBI METaHa U JIPYTHX ajlkaHoB. BTopoe
BAJICHTHOE COCTOSIHWE - SP2-THOpHAM3anMs - Ha TPUMEpPe MOJIEKYJbl JTHJeHa. Tperbe
BAJICHTHOE COCTOSIHUE - Sp-TMOpUAM3ALMS - HA TpPUMEpe MOJEKYJbl aneTuieHa. l'eomerpus
MOJIEKYJ PACCMOTPEHHBIX BEIIECTB M XapaKTEPUCTHKA BUJIOB KOBAIEHTHOH CBA3M B HUX.
Tema 2. Yraesogopoasbl (15 4)

[TonsiTne 06 yrimeBogopoaax.

Anxanbl. ['omonoruueckuii psa u obuias gopmyna ankaHoB. CTpoeHHE MOJIEKYJIBI METaHa
U Ipyrux ankaHoB. W3omepus ankaHoB. HomeHkiaTypa TpHBHaibHAasl, pallMOHAIbHAS U
HIOITAK. PaunuonanbHas HOMEHKJIAaTypa Kak mpeamecTBeHHUK HomeHkinatypel WMIOITAK.

[Tpunuunel oOpa3oBaHus HazBaHWM opraHuudeckux coenuHeHuit mo MIOITAK: 3amemienus,



POJIOHAYANBHON CTPYKTYpPHhI, CTAPIIMHCTBA XapaKTEPUCTHUECKUX TPy (an(aBUTHBIA MOPSAIOK).
du3nuecKkue CBOWMCTBA alKaHOB. AJKaHbl B npupoje. [IpombllieHHbIE CIOCOOBI MOTYYeHUS:
KPEKUHT aJKaHOB, (pakuuoHHas mneperonka Hedtu. JlabopaTtopHbie crocoObl MOIydYeHUs
aJIKaHOB: cuHTEe3 Biopia, nexapOoKcuInpoBaHUe coyei KapOOHOBBIX KUCIIOT, THAPOIU3 Kapouaa
amoMuHMs. Peakuuum 3amenieHus. ['opeHue allkaHOB B Pa3jIMYHBIX YCIOBUSX. TepMuueckoe
pasyioxkeHue ankaHoB. M3oMepusanus ankaHoB. [IpuMeHeHHe alIKaHOB.

Ankensl. ['omomormueckuit psim u oOmas gopmyrna ankeHoB. CTpoeHHE MOJEKYIIbI
STUJIEHA M JPYIruX aJIKeHOB.  I3omepus aJKeHOB: CTPYKTypHass M IPOCTPAaHCTBEHHAs.
Homenknatypa u (¢usnueckue cBoiicTBa ankeHOB. [lodydeHue STHIEHOBBIX YIJIEBOJAOPOIOB
U3 aJKaHOB, TaJOr€HAJKAaHOB W CHUPTOB. Peakuuum npucoeauHeHus (rajJoreHUpoBaHUE,
TUAPOTajoreHUpOBaHUe, THApaTalys, THApupoBaHue). Peakuuy OKUCIIEHUS U MOJIMMEpPU3ALNUN
ankeHoB. IIpuMeHeHHe alKeHOB HAa OCHOBE MX CBOMCTB. (OKHCIIEHHE QJIKEHOB B «MSTKHX)» U
(OKECTKHUX)» YCIOBHSIX.

Anxunbel.  [omonorwdeckmii psim ankuHoB. OOmast ¢gopmyna. CTpoeHHE MOJIEKYIIBI
aleTwIeHa U JApyrux ankuHoB. M3omepus ankuHoB. Homenkiatypa aleTUJIEHOBBIX
yriaeBonopoaoB.  IlomyueHue amkMHOB: METAaHOBBIM M KapOWAHBIN crocoObl. dusznueckue
CBOMCTBAa aJKUHOB. Peaknuu mnpucoeauHEHUs: TrajoreHUpOBaHUE, T'MIPOrajJoreHUpOBaHUE,
ruapatanus  (peakuuss KydepoBa), ruigpupoBanue. Tpumepusanus aueruieHa B O€H30I.
[Tpumenenue ankuHoB. OKHCIEHHE aIKUHOB.

ATKaueHBI. Obmas ¢opmyna ankagueHoB. CrtpoeHue Mosekyn. HM3omepus u
HOMEHKJIaTypa ajnkaaueHoB. Pusnyeckue cBOMCTBA. B3amMHOe pacronokeHue  cBsized B
MOJIEKYJIax aJIKaIN€HOB: KyMYJIHMPOBAHHOE, CONPSIKEHHOE, M30iMpoBaHHOE. OcoOeHHOoCTH
CTPOCHHS COMNPSIKEHHBIX aJKaJMEHOB, UX TMOJy4yeHHe. AHAJIorus B XMMHUYECKHUX CBOMCTBax
aIKeHOB M ankaaueHoB. [lomuMepusannsa ankaaueHoB. HaTypanbHbII W CHHTETHYECKUI
Kayuyku. Bynkanuszauusa kaydyka. Pesuna. Paborer C. B. JlebeneBa. OcobeHHOCTH peakuuit
MPUCOEANHEHNUS K aJIKaJHEeHaM C CONPSKEHHBIMU CBS3SIMH.

[uknoankansl. [loHSATHE O UUKIOAJIKAaHAX M MX CBOWCTBaX. [ OMOJIOTMYECKHI pAn U
oOmas popmyna IHKIOATKaHOB. M30Mepus MUKIOAIKAHOB (110 «yTJIEPOIHOMY CKEJIEeTY», IHC-,
TpaHC-, MEXKJIAaccoBasi). XHMHUYECKHE CBOMCTBA IIMKJIOAJIKAHOB: TOPEHHE, DPA3JI0KEHHUE,
panuKalbHOE 3aMellleHne, n3omepusanua. OcoOble CBOMCTBa IUKIIONpPONaHa, HUKI00yTaHa.

Apenbl. beH3on kak npeactaBuTenb apeHoB. CTpoeHne MoJeKyibl OeH3omna. M3omepus u
HOMEHKJIaTypa apeHoB, uX moiydyeHue. ['omosnoru Oenzomna. BrnusHue OoKOBOW ILienmu Ha
AIIEKTPOHHYIO IJIOTHOCTh COMPSKEHHOT0 00JIaka B MOJIEKYyJIaX TOMOJIOTOB OeH30j1a Ha puMepe
TOyosia. XHWMHYECKHE CBOWCTBa OeH30i7a. Peaknmm 3amemieHus ¢ ydacThHeMm OeH3oJa:

raJIoreHMpOBaHNe, HUTPOBaHUE U aJKuWiupoBaHue. IllpuMeHneHnue OGeH3071a U €ro rOMOJIOTOB.



PanukanbHoe xsopupoBaHue OeH30Ia. MexaHu3mM W YCIOBHSL MpPOBEACHUS pPEAKINHU
panuKaibHOTO XJIOpUpoBaHus OeH3ona. Kartanutuueckoe rupupoBaHue OeH307a.

PacueTrHble 3a1aun. 1. Haxoxnenne MoneKysIsIpHOM (OPMYIIBI OPTraHUYECKOTO COSTUHEHUS 110
Mmacce (00bemMy) MpoayKToB cropanusi. 2. Haxoxknenue mMonekynasipHON (popMyiibl BEIeCTBa 110
€ro OTHOCHUTEJIbHOM IIJIOTHOCTH U MAacCCOBOM J10JI€ 3JIEMEHTOB B COCIMHEHUSX.

Pa30o0p 3apannii EI'J: «KauecTBeHHBIN aHaIN3 OPraHUYECKUX COEAUHEHNUN»

Pa36o0p 3apnanmii EI'D Ne2: «YraeBonopoab»

Tema 3. Kucsiopoacoaep:kaiue coeiuHeHUs

Cnuptsel 1 penounl (7 4)

Cruptel.  CoctaB u kjaccupukanusi coupToB. M3omepusi cnupToB (IOJOXKEHHE
TUAPOKCUIIBHBIX TPYII, MEXKKIIACCOBas, «YyrJIEpOAHOro  CcKejlera»). Pu3nyeckue CBOWCTBA
CIUPTOB, UX MOJy4eHHe. MexxMoneKkynsipHasi BOJopoaHas CBsA3b. OCOOCHHOCTH AIIEKTPOHHOTO
CTPOCHHUSI MOJIEKYJ CHUPTOB. XMMHYECKHE CBOMCTBA CHHPTOB, 00YCIOBIEHHBIC HATMYUEM B
MOJIEKYJIaX THAPOKCHIBHBIX TPYNI: 0Opa3soBaHUE AIKOTOISATOB, B3aMMOJEHCTBHE C Tajore-
HOBOJIOPOJaMH, MEXKMOJIEKYJISIpHAsT W BHYTPHUMOJICKYJISIpHAS JETHIpATaIMs, dTepUPUKAIIHS,
OKHUCJICHHE U JeruapupoBaHue cnupTtoB. OCOOCHHOCTH CBOICTB MHOTOAQTOMHBIX  CIUPTOB.
KauecTtBenHass peakuus Ha MHOIOATOMHBIE CHOUPTHL. BakHelline MpeAaCcTaBUTEIU CIUPTOB.
®PuU3MOI0rnYecKoe ACMCTBUE METAHOJA M 3TAHOJA. AJKOIOJM3M, €ro IOCIEACTBU.

®enonbl.  DeHoun, ero Qgusmyeckue CBOMCTBA U MOJdydyeHHE. XHMHUYECKHE CBOMCTBA
¢denona kak ¢yHkuus ero crpoeHus. KucnorHele coiicTBa. B3anMHOe BiMsSHHE aTOMOB U
IPYII B MOJIEKYJIaX OpraHMYECKUX BelecTB Ha mpumMepe (enona. IlonukonaeHcanus gpeHona ¢
dopmanbaeruiom. KauectBeHHas ~— peakuus ~ Ha  (QeHon.  Ilpumenenwe — ¢eHona.
Knaccudukanus genonon. IIpumeneHne npon3BoAHBIX QeHOIIA.

Pa30op 3apannii EI'J: «Crinptei»
Tema 4. Aabaeruabl. Ketons (4 1)

CtpoeHre MOJEKy albJAEeTHA0B U KETOHOB, UX H30MepUs U HOMeHKIaTypa. OcOOEHHOCTH
CTpOoeHHUs] KapOOHWIBHOMN TPYIIIBL. duznueckue CBOIcTBa (popmanpieruga M €ero
roMosioroB. OTAeNbHbIE NPEACTABUTENN  AJBJETUI0B M KETOHOB. XHMHYECKHE CBOWCTBA
IBJETUAOB, OOYCIOBJICHHbIE HAJMYMEM B MOJIEKYyJle KapOOHWJIBHOM TpyHIbl aTOMOB
(ruapupoBaHUe, OKHUCICHHE aMMHAuHBIMM PAacTBOpPaMU OKcHlla cepebpa M THAPOKCHUIA MEAU
(IT)). KauecTBeHHBIE peaKIMU Ha albIETHIBL. Peakmus MOJWKOHJEHcAuu (opmanbaeruaa ¢
¢denonom. OcCOOEHHOCTH CTPOCHUS U XUMHUECKUX CBOWCTB KETOHOB.

Pa3oop 3apnanmnii EI'D: «Anbaeruabl U KETOHBI

Tema 5. KapOoHOBBIE KHC/I0THI, C10KHBbIE 3(PUPBI U KUPBI (5 1)



KapGonoBsie kucnotel. CTpoeHHE MOJEKYT KapOOHOBBIX KHCIOT M KapOOKCHIIBHOW
rpynmnbl.  Kinaccudukanus u HOMEHKJIATypa KapOOHOBBIX KHCIOT. Du3nyeckue CBOICTBa
KapOOHOBBIX KHCJIOT M HMX 3aBHCUMOCTh OT CTPOCHHsSI MOJEKyl. KapOOHOBBIE KHCIIOTHI B
npupone. buonoruueckass poib KapOOHOBBIX KHCIOT. OOIue CBOICTBA HEOPraHMYECKUX U
OpPraHUYECKUX KHUCIOT (B3aUMOJEWUCTBHE C MeTaUIaMH, OKCHUIAaMH METajuIOB, OCHOBAaHUSIMHU,
comsimMu). Peaknus osrepudukanuy, YCIOBHS €€ TPOBEACHHS. XHMHUYECKHE CBOHCTBA
HETpeIeIbHBIX KapOOHOBBIX KUCIOT, 00YCIIOBIIEHHBIC HAJTMYMEM CBSI3U B MOJICKYJIC.

Crnoxuble 3QupHI. Crpoenue cinoxHbix d3QupoB. M3omepus ciaoxHbBIX 3GUPOB
(«yriepoHOTO cKeneTa» M MexkinaccoBasi). HomeHnkrnartypa ciioxsbix 3gupoB. O6paTuMoCTb
peakuuu Tepudukanuu.

XKupsr. XKups - crioxabie 3upsl ruepuHa 1 KapOOHOBBIX KHCIOT. COCTaB M CTPOCHUE
xupoB. Homenknarypa u knaccudukanus >xupo. Macna. XKupel B npupone. buonornueckue
byukun sxkupoB. CpoiicTBa xupoB. OMBUICHHE >XUPOB, MoixydeHue Mbuia. OObsICHEHHE
MOIOIINX CBOMCTB MbLIA.

I'unpupoBanue xxuakux xupos. Maprapus. [lonstue o CMC. OObscHeHHnEe MOIOIIMX
cBoiictB Mbuta 1 CMC (B cpaBHEHHH).

Pa36op 3apnannii EI'J: «Kap6oHOBBIE KHCTOTHI»
Tema 6. YrueBoasbl (5 1)

MoHo-, 1u- u nonucaxapuasl. lIpeacraBurenn kaxaoiul rpynnel. buonornyeckas poJib
yri1eBoAoB. VX 3HaueHue B KHU3HH YeJ0BeKa U O0IIeCTBa.

MoHocaxapuasl. I'moko3a, ee ¢usnyeckue CcBOICTBA. CtpoeHne MOIEKYIIBI.
3aBUCHUMOCTh XMMHYECKHX CBOMCTB IUIIOKO3bl OT CTPOEHHSI MOJIEKYJbl. B3anmonelcTBue c
ruapokcuaoM Menu (II) mpu kOMHATHOM TeMIiepaType W HarpeBaHUU, dTEpUPUKAIMS, PEaKIUs
«cepeOpsHOro 3epkayia», TruipupoBaHHe. Peakuun OpoXeHHs TJIOKO3bI:  CIIUPTOBOTO,
MOJIOUHOKHCJIOrO. [110K03a B pupoae. buonornyeckas pospb rioko3sl. [IppumeHeHne rioKko3sl
Ha OCHOBe ee cBoWcTB. DpyKTO3a Kak M30Mep IMIOKO3bl. (CpaBHEHHE CTPOCHHUS MOJIEKYN M
XUMHYECKHUX CBOMCTB IIIOKO3bI U (pYyKTO3bl. DpYyKTO3a B IPUPOE U €€ ONOIoruuecKas poJb.

Mucaxapunpl. Crpoenue nucaxapuno. Caxaposa, JIakTO3a, MalbT03a, UX CTPOEHHE U
Ouonornyeckas poib. [uaponu3 nucaxapuzoB. I[IpoMbllluIeHHOE TOJyYEHHE caxapo3bl U3
MPUPOIHOTO CHIPHSI.

[Tonucaxapump. Kpaxman u nemironosa (cpaBHUTENbHAsT XapaKTEPUCTUKA: CTPOEHUE
CBOMCTBa, Ouosormueckas poib). Dusnueckue CBONCTBA MOIMCAXapUAOB. XUMHUYECKUE
cBOMcTBa monucaxapuaoB. ['maponu3 mnonucaxapunoB. KauecTBeHHass peakiusi Ha Kpaxmall.
[Tonucaxapuasl B mpupojie, Ux ouonorudeckas poib. [[puMmeneHune noiarcaxapuios.

Pa3o6op 3apannii EI'J: «YrieBoabn»



Tema 7. A3oTcoaep:xamme opranudeckue coennnenus (10 u)

Awmunbl.  CoctaB U ctpoeHue amuHOB. Kiaccudukaims, u30Mepusi 1 HOMEHKIIATypa
aMHHOB. AnudaTtnyueckue aMuHbl. AHWIMH. [lonmydeHue aMHUHOB: aNKWIMPOBAHWE aMMHUAKA,
BOCCTAHOBJICHHE HUTpocoequHeHnil (peakuus 3uHuHa). Du3nyecKkue CBOWCTBA AaMUHOB.
XHUMHUYECKUE CBOMCTBA aMUHOB: B3aMMOJIEUCTBUE C BOJOW U KHCIOTaMHU. [ 'OMOJIOTMUECKUI Pt
apoOMaTHYECKUX AaMHMHOB. AJIKWIMPOBAaHUE U allJIMPOBaHHE aMUHOB. [IpuMeHeHre aMUHOB.

AmuHokucaoTel U Oenku. CocTaB M CTPOCHHME MOJIEKYJ aMHUHOKHCIOT. M3omepus
AMUHOKUCIJIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOWCTB aMHHOKHCIOT U €€ MPUYUHBL.
B3aumopeiicTBie aMHUHOKUCIIOT ¢ OCHOBaHUsIMH. B3aumoelicTBue aMUHOKHCIOT ¢ KUCIOTaMH,
00pa3oBaHUEe CIOKHBIX HIPHPOB.
buonoruueckas posb aMuUHOKUCIHOT. llpuMeHneHue amuHOKHMCIOT. benku kak mnpupoaHbIe
ouononuMepsl. llenTunHas rpymnma aroMoB W MeNTUAHAs CBs3b. [lepBuYHas, BTOpUYHAS,
TpeTUYHAsi CTPYKTYphl OenkoB. XHUMHUYECKHE CBOMCTBa OENKOB: TOpEHHE, ACHATypalus,
TUAPOJIN3, KAaueCTBEHHbIE (LIBETHbIE) peakuuu. buonormueckue ¢QyHKIUM OENKOB. 3HaueHUE
OeNKOoB.

HykienHoBbIE KHUCIOTHI. OO0muii mnmaH CTPOEHHsS] HYKICOTHU]IOB. [Tonstue o
NUPUMUIMHOBBIX U MyPUHOBBIX OCHOBaHMSX. [lepBUuHas, BTOPUYHAS U TPETUYHAS CTPYKTYPHI
monekyabl JIHK. buonornueckas pons JIHK u PHK.

Pa3o6op 3apannii EI'J: «AMunab

Pa3oop 3apannii EI'D: «AMuHOKUCHIOTHL. benkn»

TemaTuuyeckoe NJIAHUPOBAHUE.

Ne Ha3Banue Tembl KosnuecTBO
TeMbI YueOHBIX
4acoB
Beenenue 2
YTI1€BOI0PO b1 15

CnupTtsl U peHobI

Anpnernasl. KeToHEI

Kap6oHOBBIE KHCIIOTHI, CIIOXKHBIE dPUPHI U JKUPHI
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KasenaapHo-temaTu4eckoe NJIAHUPOBAHUE KYPCAa 10 BLIOOPY:

«¥YTi1y0JIeHHOE U3yYeHUe OPraHudeCKoi XUuMHum»

10 kaacce

Ne Tema ypoka Mara | Jlara
no dakTu
IVIAHY | 4YeCKH
Tema 1. BBenenue (2 yaca)
1 IIpeamer opraHnyeckold XUMHH. Te€opus CTPOEHHUs OPraHUYECKHUX
BewectB A.M. bytieposa.
2 Crpoenue aToma yriiepoja. BajieHTHbIE COCTOSIHMS aTOMa yTiepo/ia.
Tema 2. YraeBoaopoasl (15 yacoB)
3 | AJKaHBI.
4 | XuMudeckue cBoricTBa ankaHoB. [Ipumenenue.
5 | Pazoop 3amanmmii EI'D: «KauecTBeHHBII aHamu3 OpPraHMYECKUX
COCIMHEHUIN»
6 | AJIKeHBI.
7 XHUMHYECKUE CBOMCTBA alKeHOB. [[pumenenue.
8 | AJNKUHBL
9 XUMHYECKUE CBOWCTBA alKUHOB. [Ipumenenne
10 | AnkaaueHsl.
11 XumMuyeckue cBorcTBa ankaanueHoB. [Ipumenenne. Kayuyku.
12 | [luknoankaHbI.
13 | Xumuueckre CBOMCTBA MIUKIIOAKAHOB, PEIICHUE 3a/1a4.
14 | Apensl. Xumuueckue cBoiicTBa apeHoB. [IpumeHenue.
15 | Pa3oop 3apanumii EI'D: «YrineBonopoasi»
16 | HaxoxaeHue MOJICKyIIpHON (hOPMYITBI BEIIeCTBa MO €ro
OTHOCHUTEJIbHOM MJIOTHOCTH U MAacCCOBOM JI0JI€ 3JIEMEHTOB B
COCIMHEHUSX.
17 | HaxoxaeHue MOJEKyIsIpHOU (hOPMYIIBI OPraHuYeCKOTo COeTUHEHUS 10




Macce (00beMy) MTPOYKTOB CrOpPaHHUSL.

Tema 3. Ciuptsl 1 deHobI (4 yaca)

18 | Couptel. CriocoObl MOTYyYEHUs] U XMMHUYECKHUE CBOICTBA CIIUPTOB.
19 | Pa3oop 3apanmii EI'D: «CriupTs»
20 | ®deHOoMbL.
21 | Xumudeckue cBoiictBa henosoB. Pazoop 3aganuii EI'J
Tema 4. Aabaernanl. Keronsl (2 yaca)
22 | Anpaeruapl. KeToHBI.
23 | Pa3oop 3apanuii EI'D «Anbaeruasl 1 KETOHBDY
Tema 5. KapOoHOBbBIe KHCJIOTBI, C/10:KHBbIE 3(upbI U KUPbI (3 yaca)
24 | KapO6oHOBBIE KHCIIOTHI.
25 | Pa3oop 3aganuii EI'D «KapOoHOBBIE KHCITOTHI»
26 | Cnoxwusie 3¢upsl, xxupsl.Pa3zdop 3axannii EI'D
Tema 6. YrueBoasbl (3 yaca)
27 | YrneBoabl. MoHOCaxapH/ibl.
28 | Iucaxapuapl ¥ TIOJUCAXaPHIBI.
29 | Pa3oop 3aganuii EI'D «YrieBoas»
Tema 7. A3oTcoaep:kamye OpraHudecKue coeqnHenns (5 yacon)
30 | Pa3oop 3aganmii EI'J: «AMUHBI
31 | AMUHOKHCIIOTHI ¥ OJIKH.
32 Pa3oop 3apannii EI'D «AMuHokucnoTsl. benku
33 | HyxsienHOBbIE KMCIIOTHI.
34 | UroroBsrii ypox
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