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MOSACHUTEJBHASA 3AIINCKA
Pabouass mporpamma pazpaboraHa Ha ocHoBe DenepaJbHOIO 3aKOHa OT

29.12.2012 Ne 273-®3 «0O6 ob6pa3oBanun B Poccuiickoii denepaunm»,
TpeOOBaHMI K  pe3yibTaTaM OCBOCHHS  (denepasibHOW  00pa3oBaTENbHOU
nporpammbl cpeaHero oobmero oo6paszoBanus (DOII COQO), npencraBlieHHbIX B
denepaabHOM TOCYIapCTBEHHOM oOpasoBarenbHOM cTanmapte COO, ¢ yuérom
Konnenuuu mnpenogaBanusi ydyeOHoro mnpeamera «lIpakTukym 1o XuMuUU» B
oOpa3oBaTenpHBIX oOpraHu3auusax Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE 00pa3zoBaTeNIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUU «CTpaTeruu
pa3BuTua BocnuTaHusi B Poccuiickoin ®@enepamuu Ha niepuon g0 2025 roga»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpUIAIONIMM HJTAllOM pealu3alii  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJTIOCTHOM CHCTEME XUMHUYECKOTro oO0pa3oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB IIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3MI0POBBIO M TNpUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyarommxcsi Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHUsl CpPEACTBAMU
ANEKTUBHOTO Kypca «lIpakTUKyM 1O XUMHWY», COAEpKaHUE W TOCTPOCHUE
KOTOPOTO OIpEACNICHbl B MPOrpaMMe MO XUMHH C Y4ETOM CHElUu(UKU HayKd
XUMUH, €€ 3HAUCHUsI B IO3HAHUH TPUPOJIBI U B MATEPHAIILHOMN KU3HHU OOIIECTBA, a
TaKke ¢ y4€ToM OOlIUX IeJeld W MPUHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpesiHero ooiero oopaszoBanus B Poccuiickoit denepaiuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTIpaeT OCOoOyIO0 POJib B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHUE PAIIMOHAIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHUE IEJIOCTHOTO MPEJICTABICHUS 00 OKPY’KAIOIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJIOBeKa, KOTOpoe (popMHUpyeTCs B XMMHUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
TpyJa W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3ujlaTe/IbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE
TJI00QBHBIX  TPOOJIEM YCTOWMYMBOTO pA3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30IMaCHOCTH U OXPaHbl 3JJ0POBbSI.



B yue6nom mmane MBOY O Ne 4 snektuBHbli Kype «IIpakTukym mo
XUMHUW» BKIIOYEH B TNpeaMeTHyro oOnacTh «EctecTBenHbie Haykm». Ha ero
nzyuenue otBeneHo B 10 - 11 kmaccax mo 1 yacy B Hejento, 4To cocraBisieT 34
yaca. Bcero 68 yacoB 3a Bech YpOBEHb OOyUCHHUS.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  AJis
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JTMUYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS MpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHUYECKHUMHU, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HaealaMUd POCCUUCKOTO TPaKJAHCKOro OOIECTBAa, MPUHATHIMU B OOILECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpoIeccaM
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTa «XHUMHS» OTpakaroT
Cc(OPMUPOBAHHOCTh ONbITA TO3HABATENBHOM W NPAKTUYECKOW JAESITeIbHOCTU
oOyJaroluxcs Mo pean3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XCHUS K 3aKOHY U MPABOTIOPSIKY;



MPEACTABICHUS O COLMAJIBHBIX HOPMax M TpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHHI B KOJUUIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apTryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YI€OHOU ACSITEIBHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOIO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTIXKECHHUS HAyKHU €CTh PE3yjbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCICIYIOIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl IIEHHOCTEM 3J0poBOTO M Oe3omacHoro obpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

COONIO/IeHNsT TIpaBWi 0O€30MacHOr0 OOpaleHusi C BeHleCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:



KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEUICHUH NPAKTHYECKUX 3a1ad
COI[MAILHOM HAMPABJICEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPpodecCcruil pa3InyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSL TJIOOAIBHOTO XapakTepa 3KOJOTHMYECKHX MpoOJeM, BIHMSHUS
SKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME MMPUPOJTHOU U COLIMATIBHOW CPEIbL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pELICHUSI BOMPOCOB PAlMOHAIIBHOTO MPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
onbITa JEATEeIIbHOCTH AKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpYKAroIeM MHUpE KaK O €IMHCTBE MPHUPOALI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOMl pOJK B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbI, PEHIIEHUU TI00aTBHBIX TTPOOIEM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30I1aCHOCTH, B Pa3BUTUH MEIUIMHBI, OOECIEUYEHUU YCIIOBUMI
YCIEIIHOTO TPpyJa M SKOJIOTMYECKM KOM(OPTHON JKM3HM KaXKIOro 4iEHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEro MUpa U
MPOUCXOASIINUX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOYCHUS HA
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax MpodhecCUOHaTbHON

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTPakKaIOUUe
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
poIecc, CUCTeMa, HayIHbIH (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeJOBaHNE, HAOIOIeHNEe, N3MEPEHUE, DKCIIEPUMEHT U IPyTHE);

yYHUBEpCalIbHBIC YUeOHBIC MelcTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHEIC,
pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATBHOM KOMIETSHIIMN 00yUYarOIInXCs;

CIIOCOOHOCTH O0yJaroIIIXCS UCITIOJIb30BATh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEpCAIbHBIC YUCOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MeTtanpeMeTHBIE PpPe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBLHBIMHU
y4eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHHUKAaTUBHBIMH UM  PETYyJISATHBHBIMU
JIEUCTBUSIMU.



OBJaanenne YHHBeEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbLHBIMH
NeUCTBUSMMU:

1) 6a30Bble JJOrH4YecKne JeicTBUSI:

CaMOCTOSITeIbHO  (OPMYIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTHU C MOCTABJICHHBIMU IEISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKKU TOHATUM M YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KJIacCUPUKAIIMU BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSIThH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX
MIPH3HAKOB U3y4ae€MbIX BEIIECCTB U XMMUUECKUX PEAKIIMIA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO IIO3HAHMS BEIIECTB M XUMHYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIaJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IIJIAHMPOBAHUS U IPOBEICHUSA
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUSA,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOU
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY



IOMCKY METOJIOB pPELIEHUs] NPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3JInYHbIX
METOJI0B MO3HAHUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMYJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHHWs, CIPAaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IIPE/ICTABIICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYHBOCTb;

(GopMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOJABI MPU MOUCKE U
orbope wuHPOpPMAIlUU, HEOOXOAUMOM JUIS BBINOJHEHUS YYEOHBIX 3aja4
OIpEeNENEHHOrO TUIIA,;

NpUOOpETaTh OIBIT HMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBe CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMel: TNpUMEHATh MEXIpeaAMeTHble ((du3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHUE CPEACTBA
HaIJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX Aa€MOI TeMbl B XOJ€E Maaora u/uin
JTUCKYCCUM,  BBICKa3blBaTh  MJEeH, (OPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3EHTAUMEH pe3yJbTaTOB I103HABATEIBHOU AESATENBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealn3alnuyd y4eOHOro npoexkTa u (hopmMyaupoBaTh BbIBOJbI
N0 pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessid €€ Leau W 3aJayd, KOHTPOJMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpuT™M JACUCTBUN MpHU
BBINIOJIHEHUHU YYEOHBIX U HUCCIEAOBATENbCKUX 3aad, BbIOMpaTh HauboJsee
3¢ deKTUBHBIN Ccrmoco0 MX pemeHuss ¢ y4€TOM TMOJyYeHHs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;



OCyHICCTBJATE CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOdHaIn3a
Hn CaMOOIICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKAIOT:

C()OPMUPOBAHHOCTh  NPEACTABIEHUHA O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBCHHO-HAYYHOU KAapTUHBI MWpA, PO XUMHM B IIO3HAHWU SIBJICHUI
Opuposbl, B (OPMHUPOBAHMM MBIIUIEHUS U  KYyJIbTYphl JIMYHOCTH, €€
(yHKIHMOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM AJI pEHIeHUS] IPAKTUYECKUX 3aa
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHON
cpene;

BIIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATrarOIIME IOHATHA (XMMHUYECKMM DJJIEMEHT, aTOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas M COKpallEHHas), MOJb, MOJIIpHas
Macca, MOJIIPHBIM O00BEM, YIIEpOJHbIM CKeneT, (yHKIHOHANbHAs TIpymna,
paguKall, U30MEPHUs], U30MEPBI, TOMOJIOTUYECKUN PSAL, TOMOJIOTH, YIJIIEBOAOPOLBI,
KHUCJIOPOJA, U a30TCOAEpXKallue COCIMHEHUSA, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE IOHMMAHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISIBISATh XApPAaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHUS IPU
OIMCAHNU COCTaBa, CTPOCHHUs U MPEBPALCHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMyn OpraHMY4EeCKMX BEUIECTB W ypaBHEHUH XUMHUYECKHUX PEaAKIUH,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALUU HUX
XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne CcoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPIKaIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarnyeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUS OTACJBHBIX OPraHUYECKUX BEUIECTB (ITUJIEH, MPOMWJICH, alleTHJICH,
STWICHTJINKONb, TJHIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabIeTHI, MypaBbHUHAsI
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObACHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUN  XapaKTepu3oBaTb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, 3TAHOJ, STHJICHIJIUKOJIb,
TIUIEpUH, (EHON, aleTalbACeTu]l, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUITI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bE€Ma, KOJIUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB WJIU MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJETh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHHUN (HaOt0IeHNEe, M3MEPEHUE, IKCIIEPUMEHT, MOJISJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKOU
MOCYJIOM ¥ J1TabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBWia OOpaIeHus: C



BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W  BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUs OPraHUYECKUX BEIIECTB MPU HAIPEBAHUHU, MMOTYUEHUE
TWIEHA M M3YyYEHHE €ro CBOICTB, KAaYECTBEHHbIE pPEAKUUHU OPraHUuYeCKHX
BEILIECTB, JICHATypalus OCJIIKOB NMpPU HArpeBaHUU, IBETHBIC pPEaKIUU OEIKOB) B
COOTBETCTBHMM C TpaBWJIaMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIBTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBWJia  AKOJOTHYECKHU
11e71eco00pa3HOTO TOBEJICHUSI B OBITY M TPYJOBOM JAESATEILHOCTH B LEAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBUIEHUSI W TMPEJOTBPAIICHHUS] HMX BPEAHOTO BO3JACHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsl 00y4arouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbS: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CHENBbIX M CHA0OBHASIIMX OOYYalOIIMXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obo3HaueHui JI. Bpaiinsg nis 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOIass U HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 370pPOBBIO U IPUPOHOM

cpene;



BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCSCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENBHOCTh, CTEIIEHb OKHUCJICHUSI, XUMHUYECKasl CBS3b
(KOBaJIGHTHAs, MOHHAS, METAJUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUMNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JIUCCOLUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakiuu, XUMHUYECKOE DPABHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPAIICHUS dHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIINX HEOPTAaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE TMPU3HAKU TOHSITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYI0 CHUMBOJIUKY JIJIsI
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHUM  XHUMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, TaméHas
U3BECTh, HETaIIEHAsI U3BECTh, MUThEBAS COJIA, MUPUT U IPYyTHE);

c(hOpPMHPOBAHHOCTh YMEHUM OIPEACNIATh BaJICHTHOCTh U CTEMEHb OKUCICHHUS
XAMHUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3M (KOBaJECHTHAsl, MOHHAS, METAJNIMYECKasl, BOJIOPOHASI) B COSUHEHUSX, THI
KPUCTAUTMYECKON PpelIETKH KOHKPETHOTO BeIleCTBa (aTOMHAas, MOJEKYJspHas,
WOHHAs, METAJJTNYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MPUHA/JIEAKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeNeNEHHOMY Kiaccy/rpymnie
COEIMHEHUN (MPOCThIE BEIMIECTBA — METAJUIbl U HEMETAJUIbl, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII TIEPUOANMUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 14 mnepuonoB Ilepuonnueckoit cucTeMbl



xumudeckux snemeHToB JI. M. MennueneeBa, WCIONbB3ys NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoAam u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 351eMeHTOB 1. H.
Meneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOICTBAa HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETHUYECKOW CBS3U MEX]Yy HEOPraHUYECKUMU
BEILIECTBAMH C IMIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

chOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XUMHYECKUE PEAKIUU II0
pa3IMYHBIM TMPHU3HAKaM (YUCIY U COCTaBY pPEarupyroliux BEHIECTB, TEILIOBOMY
ahdekTy peakinv, U3MEHEHHIO CTEMEHEW OKHUCIICHHS DJIEMEHTOB, OOpaTUMOCTH
peakliy, y4aCTUIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTABIATh YpPaBHEHUSI PEaKIUN pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMH UAYT J0 KOHIA;

cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJTBEPKIAIOIINE
KAUEeCTBEHHBI COCTAaB pa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pPacKpbIBaThb CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATHUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peakiuu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aeictsus (nmpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHYECKUE IPOIIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HPOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIMINAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYKMCICHUS C HCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPY XUMHYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHMS] MacCChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHHUS YHEPTHUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ JTaOOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuia OOpaIieHus: C



BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO J1a00OpaTOPHBIX
XUMHYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJAHUPOBaTh M BBIIOJHATH XUMUYECKUHI
HKCIEPUMEHT (Pa3sIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTajlu3arTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvy,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHBIE PEakiuu Ha cynbdar-, kKapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamisl» U «HemeTtannbsl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
0e30MmacHOCTH IpU OOpallleHUH C BELIECTBAMH U J1aDOpaTOPHBIM 000pYI0BaHUEM,
OpPEJICTaBISITh PE3yJIbTaThl XUMHYECKOI'O 3KCIepUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peakUuil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyH0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  MpaBUiIa  HKOJIOTUYECKU
1EeJIeco00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OIMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mHpuMepax CcHocoObl yMEHBIIEHUS H
MPEIOTBPAIICHUS X BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKaA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpalins nis 3anucu XUMUYECKUX

bopmyi.



COJEP) KAHHUE OBYUEHUS
10 kiaace

1. OcHoBBI OpranuvecKoi XuMuM

[losiBiIeHME U pa3BUTHE OPraHUYECKON XUMUM KaK Hayku. [Ipenmer opranmdeckon
XUMUU. MeCTO ¥ 3HaueHHEe OPraHNYEeCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHUE KaK MOPSAOK COCIUHEHHsI aTOMOB B MOJIEKYJIE COINIACHO
UX BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUSI OPTAaHUUECKUX
coequHeHuit  A.M. bytnepoBa. YriaepoaHblil CKEJIET OpPraHU4YeCKOW  MOJICKYIIbI.
KpatHocTh XMMHUYECKOW CBSA3U. 3aBUCUMOCTh CBOMCTB BEIECTB OT XHWMHUYECKOTO
ctpoeHusi Mosekyn. M3omepuss m uszomepsl. [loHsATHE O (YHKIMOHAJIBHOW TpyIIeE.
[MpuHuunsl  kjJaccuuKaMM ~ OpraHWYecKux  coequHeHuil.  CucremaTuyeckas
MEXIyHapOoHas HOMEHKIATypa M MPUHIUIBI 00pa30BaHWs HAa3BaHUU OPTraHUYECKUX
COCIMHEHU M.

Ankansl. CTpoeHME MOJEKYJIbBl MeTaHa. ['OMOJIOTMYECKHMH psA  aJKaHOB.
['omonoru. Homenknatypa. W3omepus yriaepogHOTro CKelleTa. 3aKOHOMEPHOCTH
U3MeHEeHUs GU3NYECKUX CBOMCTB. XUMHYECKHE CBOMCTBA (HAa MpUMEpPE METaHa U TaHa):
peakiuu 3amelleHus (TaJoreHUpPOBaHUE), JECTUAPUPOBAHUS KaK CIIOCOOBI TONy4YEHUs
BOKHEHIIIMX COCAUHECHUN B OPraHMYECKOM CHUHTe3€. ['OpeHHe MeTaHa Kak OJHMH W3
OCHOBHBIX MCTOYHHMKOB TeIlJIa B MPOMBIIUICHHOCTH U ObITy. HaxoxaeHue B mpupoje u
IIPUMEHEHHE aKaHoB. [[oHATHE O IMKIIOAIKaHAX.

Ankensl. CTpoeHHE MOJIEKYJbl OTHJIEHA. ['OMOJIOTMYECKMI PSAJ  AJIKEHOB.
Homenkmarypa. M3oMepust yriaepoaHOTO CKejeTa U IOJOXKEHUS KpPaTHOW CBA3U B
MoOJIeKysie. XUMHUYECKHE CBOWCTBA (HAa MpPUMEpPE JTHUIICHA): PEAKIUU MPHUCOCIUHECHHS
(ranoreHupoBaHue, TUJIPUPOBAHUE, THUIpATAIVs, THAPOTAIOTEHUPOBAHKUE) KaK CIOCO0
noytydeHus: GyHKIIMOHAIBHBIX MPOU3BOJIHBIX YTIIEBOIOPO0B, ropenus. [lonmumepusamms
OTUJIEHA KAaK OCHOBHOE HAIpaBJICHUWE €ro Hcnosib3oBaHus. [lomudThieH kak
KPYIMHOTOHHAXHBIN MPOAYKT XUMHUYECKOTO0 MIPOU3BOICTBA. [[pruMeHeHne 3TuneHa.

Ankamuensl U kaydyku. [loHaTtue o0 ajmkagueHax Kak yrieBOJOPOJax C JIByMs
nBOMHBIMUA  CBsi3siMu.  [lommmepusanus  nuBuHMna (OyramueHa-1,3) kak cmocob
MOJYyYECHUsI CUHTETUYECKOro Kaydyka. HarTypanbHbli M CHUHTETMYECKUH Kay4dyKH.

Bynkanusanusa kaydyka. Pesuna. [Ipumenenue kayuyka U pe3HUHBL.



Ankunbl. CTpoeHHE MOJEKYJbl aneTwieHa. ['OMonorudeckuil psij aJKUHOB.
Homenknarypa. M3oMepusi yriiepoigHOrO CKeJleTa W IIOJOKEHHsS KpaTHOM CBsI3U B
MoJieKyJie. XMMHUYECKHE CBOMCTBA (Ha IMpHUMEpE alleTUIIEHA): peaKlUU MPUCOEIUHEHUS
(rajloreHUpOBaHUe, T'HMAPUPOBAHME, TMApPATALUs, THAPOTAIOT€HUPOBAHUE) KAK CIIOCO0
NOJIyYEHUs TIOJMMEPOB U JIPYTrUX IOJIE3HBIX MNPOAYKTOB. ['opeHue anerusieHa Kak
VCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJIs CBAPKM M PE3KH METAJIOB.
IIpuMeHeHue aneTuIeHa.

Apenbl. beH301 Kak MpeACTaBUTENb apOMaTUYECKUX YIiieBofoponoB. CtpoeHune
MOJIEKYJIbl OeH301a. XUMHUYEeCKHEe CBOWCTBA: peaklMU 3aMelIeHUs (TaJoreHUpOBAHUE)
KaKk crnoco0 MOJIy4eHHs] XMMUYECKUX CpEACTB 3alUThl PACTEHUM, NPHUCOEIUHEHUS
(ruzpupoBaHHMe) KakK JI0Ka3aTebCTBO HENpeAeNbHOro Xapakrepa Oen3zona. Peakius
ropenus. [Ipumenenue 6en3omna.

Crouptel. Knaccugukanus, HOMEHKIATypa, H30MEpHUs CHUPTOB. MeTaHon W
ATAHOJ KaK MPeJCTaBUTEIHN MPEAEIbHBIX OJTHOATOMHBIX CIIUPTOB. XUMUYECKUE CBOICTBA
(Ha mpuMepe MeTaHOJa M JTAaHOJA): B3aUMOJEHCTBHE C HATPUEM Kak CIOco0
YCTAHOBJICHUS] HAJTMUUS THJIPOKCOTPYIIIBI, PEAKIHs C TajJOreHOBOIOPOAaMHU KakK crocod
NOJIYYEHHUS PACTBOPUTENEH, NeruapaTanusi Kak crocod mojiydeHus sTuiieHa. Peaxunus
TOpPEHMS: CIIUPTHI Kak TOIUIMBO. [IpuMeHeHne meTtaHona M 3TaHosa. PU3NOIOTHUECKOE
JeHCTBUE METaHOJIa M ATaHOJa HAa OPraHu3M YeJIOBeKa. DTUIICHIJIMKOJb U TJIMLEPUH KaK
IPEICTaBUTEIN IPENEIbHBIX MHOIOATOMHBIX cIUpTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIIUPTBHI MU €€ NMPUMEHEHHE JJI1 paclo3HaBaHUs TIULEPUHA B COCTaBe
KOCMETHYECKUX cpeAcTB. [IpakTnueckoe NpUMEHEHHE STWICHIVIMKOJIA U TIINLEpPHHA.

®enon. CtpoeHne MoseKynbl ¢GeHona. B3anMmHoe BiMsHUE aTOMOB B MOJIEKYJIE
¢denona. XuUMHYECKUE CBOMCTBA: B3aMMOJEICTBHE C HATpUEM, THAPOKCHUIOM HATpHs,
opomom. IIpumenenne ¢enoa.

Anpneruasl. Mertananbs (popManbaerua) u - dTaHaIb  (alETAlbICTHI) Kak
NPEJCTaBUTEIN TPEICNbHBIX albaeruoB. KadecTBeHHbIE peakliuu Ha KapOOHWIBHYIO
rpynmny (peakuus «cepedpsHOTo 3epKajay, B3auMojeincTue ¢ ruapokcuaom meau (II) u
UX TpUMEHEHHE [UIsI OOHapyXEeHHS TMpeNelbHBIX albJErH0B B IMPOMBIIIICHHBIX
CTOYHBIX BOJAax. TOKCHMYHOCTH anpAeTuAoOB. [lpumenenue ¢opmanpaeruga u

areTajabIeruaa.



KapOoHOBbIE KHCIIOTBL. YKCyCHasi KHCJIOTa Kak IpeICTaBUTENb IPEAEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOWCTBA (HAa MpUMEpE YKCYCHOM
KHCJIOTHI): PEAKIUU C METaJJIaMU, OCHOBHBIMU OKCHJaMHU, OCHOBAaHHUSMH M COJISIMU Kak
MOJITBEPKICHUE CXOJ/ICTBA C HEOPraHMYECKMMU KHUCIOTaMH. Peakius sTepudukanim Kak
cnoco0 noay4yeHus ciaokHbIX 3¢upos. [IpuMenenne ykcycHor kucioThl. [IpencraBnenue
0 BBICHIMX KapOOHOBBIX KHCIIOTaX.

Crnoxuble 3¢upsl u xupbl. ClioXHBIE 3PUPHl KaK MPOIYKTHl B3aUMOJEHUCTBHS
KapOOHOBBIX KHCIOT cO crnupTamu. lIpuMeHeHHe CIOXHBIX 3(QHUpPOB B MHIIEBOH U
nap@roMepHOl TPOMBIIIEHHOCTH. JKUPBI Kak CIOXKHBIE dPUPHI TIUIEPUHA U BBICIINX
KapOOHOBBIX KHUCJIOT. PacTUTeNnbHbIE M JKUBOTHBIE KUPbI, UX cOcTaB. Pacno3HaBaHue
pacCTUTENBHBIX JKUPOB HAa OCHOBAaHMM HMX HENPENeIbHOro xapakrtepa. lIpumenenue
XKUPOB. ['MApONNU3 WM OMBUIEHHE >KUPOB KaK CIOCOO MPOMBINUIEHHOIO MOJIy4YeHHUS
coJieil BBICHIMX KapOOHOBBIX KHUCJIOT. MBIIA KaK COJU BBICHIMX KapOOHOBBIX KHUCIOT.
Moromue cBolicTBa MbLIA.

VYrneBonsl. Knaccubukanust yrieBogoB. HaxoskneHue yrieBogoB B MPHUPOJIE.
['moko3a kak anbaerugocnupT. bpoxenue rmoko3sl. Caxaposa. ['maponus caxaposbl.
Kpaxman u pemnmono3a Kak OWONOTMYECKHE MOJUMEphl. XHMHYECKHE CBOMCTBA
Kpaxmalia U IeJUTI0I03bl (THAPOJIN3, KaYECTBEHHAsI peaklus C HOJIOM Ha KpaxMmal U ee
NpUMEHEeHHE JUIsi OOHapyXXeHUs Kpaxmajla B Mpoaykrax nutanus). [Ipumenenue u
Ouosiornyeckast posib yriaeBogoB. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IpUMEpe
aleTaTHOrO BOJIOKHA.

Nnentudukanuss OpraHUYecKHX COeIMHEHWH. ['eHeTmdeckas CBSI3b MEXKIY
KJIACCAMHU OpPTraHMYECKHX COCIAMHEHUW. THUIBl XMMHYECKMX pPEAKUUN B OpPraHUYECKOU
XUMUHU.

AmvuHokucnotel W Oenku. CocTaB W HOMEHKJIATypa. AMHUHOKHUCIOTHI Kak
am¢oTepHble oprannyeckue coequHenus. Ilentuanas cBsi3b. buonormueckoe 3HaueHue
0-aMUHOKHCTOT. O0slacTH TpUMEHEHHs] aMHHOKUCIOT. benku Kak mpupoaHbIe
ouononumMepsl. CocTaB U CTpoeHUE OeNKoB. XUMUYECKUE CBOMCTBA OEIKOB: THAPOIIN3,
nenaryparus. O6HapyxeHue OelIKOB MPU MOMOIIM KaYeCTBEHHBIX (I[BETHBIX) PEaKIHil.

[IpeBpaienus 6€1K0OB MUY B opranu3Me. bronorunueckue GyHKInu 6EIKoB.



Tunbl  pacyerHbIx 3agau:  Haxoxnenume — MOJEKyIsIpHOH  QOpMyIBI
OpPraHMYECKOro BEUIECTBA 10 €r0 INIOTHOCTH U MACCOBBIM JIOJIAIM JIEMEHTOB, BXOSIINX
B €r0 COCTAaB, UJIU MO MPOJYKTaM CTOPAHHS.

IIpaktuueckne pa6orsl: 1. KoHcTpyupoBaHuEe IMIApOCTEPKHEBBIX MoOJENEH
MOJIEKYJl OpPTaHUYECKHX BEIIeCTB. 2. PemieHne SKCIeprMMEHTANBHBIX 3a7ad M0 TeMe
«XapaKTepHbIE CBOMCTBA U3YYEHHBIX OPraHMYECKHUX BEIIECTB M KAYECTBEHHBIE PEaKIIUU
Ha HUX». 3. Pacmo3HaBaHue miacTMacc v BOJIOKOH.

JeMoHcTpanuu. MoJenu opraHM4ecKkux MoOJIEKyJl. bpoMupoBaHue rexcaHa Ha
ceety. OTHOIIEHNE MEeTaHa, YTUJICHA, alleTHIeHa U O€H30J1a K pacTBOpaM IepMaHraHara
Kanusi 1 OpoMHOI Boje. B3aumopeiicTBue HaTpus ¢ 3taHosioM. OKHCIEHUE 3TaHoja
okcuaoM Menu. l'openme »stanona. OmnpeneneHue albJeruwAOB IMpPU  [TOMOIIU
KayecTBEHHBIX peakiuil. Ilomyuenue cinoxHbIx 3¢pupoB. OCHOBHBIE CBOICTBA AMHUHOB.
KayecTBeHHbIE peakuMM Ha aHWIMH. AHWIMHOBBIE Kpacutend. OOpasibl
FeTEPOIMKINYECKUX COEIMHEHUH. PacTBOpUMOCTh YrieBOJOB B BOJAE U 3TAHOJIE.
KayecTBeHHbIe peakiuu Ha riroko3y. O6pa3ibl aMHHOKHUCIOT. OOpasibl IMIIACTHKOB.
Kounexmus BonokoH. [lonukoHaeHcanus STUIICHIIIUKONS ¢ TepedTaaeBoi KUCIOTOM.

JlabopaTopuble omnbIThbl. 1. CocraBieHne Mojelieli MOJIEKYJ aJIKaHoB. 2.
CocraBieHue MojeIeil MoKy HelnpeAeabHbIX coequHEeHu. 3. CBONCTBA 3TUIIOBOTO
cnupra. 4. CpoiictBa rnuuepuHa. 5. CpoiictBa ¢eHona. KayecTBeHHbIE peakuuu Ha
denonbr. 6. CroiictBa (opmanuua. 7. CBoiicTBa ykcycHoW kuciotel. 8. CBoiicTBa
rmoko3bl. KauecTBeHHast peakuius Ha roko3y. 9. Onpenenenue kpaxmasia B IPOAYKTax
nutanus. 10. [[BetHbie peakiuu OenkoB. 11. OTHOIIEHHE CHHTETHYECKHX BOJIOKOH K
pacTBOpaM KHCJIOT U LIEJIOYEH.

Konrtpoabnbie paGorbl. Ne 1 mo Tteme «VYrimeBogoponb». Ne2 1o Teme

«KI/IcnoponconepmamHe M a30TCOACPIKAINNEC OPTaHNYCCKUC BCIICCTBA).

11 kaace

1. TeopeTnyeckne 0CHOBBI XUMHUH
Crtpoenne BemiecTBa. COBpeMEHHass MOJENb CTPOCHHS aTroma. JJICKTPOHHAS
KoH(uryparus aroma. OCHOBHOE U BO30YKJIEHHBIE COCTOsIHUS aToMOB. Kiaccuduxarms

XHUMHUYECKUX JJIEMEHTOB (S-, P-, d-ameMeHThl). OCOOCHHOCTH CTPOCHHUS YHEPreTHYCCKHUX



ypoBHel atomoB d-anmemeHTOB. [lepuomuyeckas cucrema xummudeckux siaemeHTos JI.1.
MenpneneeBa. @Puszmueckuit cmbica llepuoamueckoro 3akona .M. MeHnneneesa.
[IprurHBI ¥ 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB JJIEMEHTOB M WX COCIWHEHUU IO
nepuojiaM u rpymnmnam. DJIeKTpOHHAs npupoja XUMHUYCCKOU CBSI3U.
DNEeKTPOOTPULIATEILHOCTh.  BUIBI  XMMHUYECKOM CBsi3u  (KOBaJ€HTHas, HWOHHAs,
MeTaJUTMYecKas, BOJOPOJHAs) M MEXaHU3Mbl ee oOpa3zoBaHms. Kpucrammmyeckue u
amMmop(dHBIC BelIecTBA. THUIBl KPUCTAUIMUECKUX PEHIETOK (aTOMHas, MOJIEKYJspHas,
HOHHAs, METaJuIMuecKas). 3aBUCUMOCTh (U3MYECKUX CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUTMYECKOH pemeTKu. [IpuarHsl MHOT0OOpa3usl BEIIECTB.

XUMUYECKUE peakuu. ['OMOreHHble U TeTEepOoreHHble peakuuu. CKOpOCTh
pEeaKIiM, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOABI PEArUPYIOIINX BEIECTB,
KOHIICHTPAllUM PEarupyrolnux BEHIECTB, TEMIEPATypbl, IUIOMAAA PEAKIUOHHOU
MOBEPXHOCTH, HaJIMYMUs KaTajguzaTopa. Posib Kataiu3atropoB B IPUPOAEC U
IPOMBIIIJIEHHOM Mpou3BoJicTBE. OOpaTUMOCTh peakiuuil. XMUMUYECKOE PABHOBECHE U €TI0
CMEIEHWEe TIOJ JCHCTBHEM pa3IHYHBIX (PaKTOpPOB (KOHIIEHTpALMsl PEarceHTOB WU
MPOAYKTOB PEaKIUM, JaBJICHUE, TeMIepaTypa) IS CO3JaHUsl ONTUMAJIbHBIX YCIOBUM
MPOTEKaHUs XHUMHUYECKUX TMpoueccoB. JucnepcHsie cuctemsl. [lonsitne o komnonmax
(30osmm, renm). MctuHHbBIe pacTBOpHL. Peakiinm B pacTBopax 37eKkTpoiauToB. pH pacTBopa
KaK TMOKa3aTelb KHUCIOTHOCTH cpeabl. ['uaponus coseil. 3HaYyeHHEe THUAPOIU3a B
OMOJIOTHUECKUX OOMEHHBIX Mporeccax. OKUCIUTETFHO-BOCCTAHOBUTEIbHBIC PEaKIIUU B
NpUPOAE, TMPOU3BOJCTBEHHBIX TMIPOLECCAX M  IKU3HEACATEIbHOCTH  OPraHU3MOB.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB IJIaBHBIX U
MOOOYHBIX MOATPYII (ME/b, KEJIe30) U HEMETAJIOB: BOJIOPO/Ia, KHCIOPO/Ia, TAJIOTCHOB,
cepnl, azora, ¢ocdopa, yriepona, kpemuus. Koppo3us MeTamioB: BUIbI KOPPO3UH,
CIoCcoOBl 3aIlIMTBl METANIOB OT KOPPO3WH. ODJEKTPOJIHM3 PACTBOPOB M PacIlIaBOB.
[IpuMmeHneHue 3IeKTPoIn3a B IPOMBIIUIEHHOCTH.

IIpakTuyeckue padorsi: 1. [IpurorosneHre pacTBOpOB 3aJaHHOW KOHLEHTPALIUU.
2. Pemmenue skcriepuMEHTATBHBIX 33124 M0 WASHTU(GUKAIIMN HEOPTAHUYECKUX BEIECTB.

Jemoncrpauuu. OOpasmpl BEMIECTB MOJIGKYJISIPHOTO W HEMOJEKYJISPHOTO
ctpoeHusi. OnpeneneHrue KUCIOTHOCTH CpeAbl MPH TMOMOINA WHIUKATOPOB. Dddext

TI/IHJIaJISI. O6p330BaHI/I€ KOMIIJIEKCHBIX COC}II/IHGHI/II;'I NEPEXOTHBIX METaJJIOB.



Kpucrannnyeckue peuierku. Monaenu Moiekya. DK30TEPMUUYECKHE U SHIAOTEPMUUECKUE
XUMHUYECKHE peakluu. TeruioBble SBJICHUS NpPU PACTBOPEHUU CEPHOM KHUCIOTHI U
aMMHAYHON CEeIUTpPhl. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT MPUPOJABI BEIIECTB Ha
npuMepe B3aMMOJICHCTBUS PACTBOPOB PA3IMYHBIX KUCIOT OJMHAKOBOW KOHIIEHTPALIUU C
OJIMHAKOBBIMU KycOuKkaMu (TpaHyldamMu) IIMHKAa W OJIMHAKOBBIX KYCOYKOB pPa3HbIX
MeTalyioB (MarHusi, I[MHKa, >KeJe3a) C pacTBOPOM COJISTHOW KHUCIOTHI. PasnmoskeHue
MEpPOKCUJa BOJOpPOAA C TMOMOIIBI0 HEOPraHWYECKUX KATaIM3aTOPOB U TMPUPOIHBIX
00BEKTOB, COJIEPXKAIIUX KaTalasy.

JladopaTopHble onbIThl. 1. Peakiuu wuWoHHOro oOMeEHa. 2. CaoiicTBa
KOJUIOMAHBIX pacTBOpOB. 3. I'muaponus coineil. 4. [lonydyenne u cBOMCTBA KOMIUIEKCHBIX
coenuHeHUW. 5. DakTOpbI, BIMUSIONIME HAa B3aUMOJICWCTBHE MeETajula C PacTBOpaMU
KUCIOT. CMelnieHne XHUMHUYECKOTO PpAaBHOBECUS TMPU YBEIMYCHUH KOHIICHTPAIIMHU
peareHToB U MPOAYKTOB. 6. Karanutudeckoe pasiokeHue NepoKkcuia BOA0poIa

Tunsl pacuernbix 3agau: 1. PacueTsl maccoBoil gonu (Macchl) XHUMHYECKOTO
coenuHeHus B cMecu. 2. PacdeTsl macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakiuu, ecid OJHO M3 BEIIeCTB JaHO B H30bITKEe (uMmeeT mpumecH).3. Pacuers
00BEMHBIX OTHOILIEHUH ra3oB MPU XMMHUYECKHX peakuusx. 4. Pacuersl macchl (00beMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMHU, €CIIH OJHO U3 BEIIECTB JaHO B BUJIE pacTBOpa
C ONPEAEICHHON MacCOBOM JI0JIEH PAaCTBOPEHHOTO BEIIECTBA.

KonTpoabHnasi padora Nel o teme «TeopeTuueckue OCHOBbI XUMHUN.

2. X¥MHUS H KH3Hb

Hay4ynbie MeTOnbI MO3HAHUS B XUMHH. VICTOYHUKM XUMHYECKOW HWH(OpMAIIHH.
[Touck wHpOpManMK MO HA3BaHUAM, HJACHTUPHUKATOpPAM, CTPYKTYPHBIM QopMysaMm.
MoaenupoBaHue XMMUYECKUX MIPOLIECCOB U SBJICHUN, XUMUYECKUN aHAIU3 U CUHTE3 KakK
METO/Ibl HAYYHOT'O MIO3HAHUSI.

Xumus u 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MHHEPAIHHBIC
Bojbl. [Ipobsiembl, CBSI3aHHBIE C MTPUMEHEHUEM JIEKapCTBEHHBIX MpenapaTtoB. BpemHbie
NPUBBIYKA U (PAKTOPHI, pa3pylIalonue 37A0poBbe (KypeHHe, ymoTpeOlIeHue aiKorods,

Hapkomanwsi). Panimonansaoe nutanue. [Tumesbie 1o6aBku. OCHOBBI MUIIEBOI XUMUMU.



Xumusi B TOBCEAHEBHOW Xu3HU. Moromue W uucTsmme cpenactsa. Cpencrsa
O0prOBI C OBITOBHIMH HACEKOMBIMHU: DPEMENJICHTBl, MHCEKTHUIUAbL. CpencTBa JIHUYHON
rurueHsl U KocMmeTuku. I[lpaBunma Oe3zomacHoOM pabOThl € €IKUMHU, TOPIOYUMU U
TOKCUYHBIMU BEILIECTBAMU, CPEJICTBAMU OBITOBOM XUMUHU.

XuMHUST M CENbCKOE XO034iCTBO. MuUHepandbHble M OpraHUYecKue YaoOpeHus.
CpencTBa 3alIMThl PaCTEHU.

Xumus U dHepreTuka. [IpupoaHsie MCTOYHMKHM YrieBOAOpOAoB. IIpuponHbi u
NOMYTHBIM He(TAHOM Tra3pl, MX cOCTaB M wucnonb3zoBaHue. CocraB HehpTH U ee
nepepabotka. Hedrenponyktel. OkxranHoBoe uyucio OeHzuHa. OxpaHa OKpYXKarolen
cpenbl pu HeTenepepadoTKe U TPAHCIOPTUPOBKE HEPTEIPOIYKTOB. AJbTEpPHATUBHbBIE
HMCTOYHUKU SHEPIUH.

Xumus B crpoutenberBe. Llement. beron. Ilon6op onTuManbHbIX CTPOUTEIBHBIX
MaTepuaioB B MPAKTUUECKOU IEATEIbHOCTU YEJIOBEKA.

XuMUS U 3KOJOrds. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMIEH Cpeabl U €ro
nocneactBusi. OxpaHa ruapocdepsl, MOYBbI, aTtMocdepbl, @uopsl U (ayHbl OT
XUMHUYECKOIO 3arpsA3HEHUS.

demoncTpanun. Cpipbe Uil TPOU3BOJICTBA CEPHOM KUCIOTHL. MOJENb KUIISAIIETO
cnos. XKenesnas pyna. O6pasubl cruiaBoB skene3a. Ilumessie kpacutenu. Kpamenue
TkaHeil. OroenuBanue Tkanen. Kepamuueckue matepuanel. [{BetHbie crexna. Komnekius
«TOoIINBO 1 €T0 BUIED.

JlaGopaTopHble oNbITHI. 7. 3HAKOMCTBO C MOIOIIUMHU CPEACTBAMU. 3HAKOMCTBO C
orOenuBaromuMu cpeactBamu. 8. Kieun. 9. 3HakOMCTBO ¢ MUHEpAITbHBIMU yI0OPEHUSIMU
Y U3yYECHHUE UX CBOWCTB.

KoutpoabsHas padora Ne 2 no teMe « XUMHUSI U )KU3HDBY.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne Kourpoas  Ilpaktn  (un¢posbie)
pa3iesioB U TeM
n/ Bcero  HbIe YyecKHe oGpa3oBaTe/bHbIE
NMpOrpamMmbl
padoTbI padoThsI pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
https://urok.1c.ru/libra
ry/chemistry/khimiya
11 OCHOBBI OpraHUYECKOM 34 1 5 10_klass/razdel_i_org
' XUMUHU. anicheskie_soedineniy
a_i_ikh_strukturnye f
ormuly/
Hroro o pasneny 34
OBILEE KOJIMYECTBO 34 1 5
YACOB I10 ITPO'PAMME
11 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
No HaumeHoBaHue K I (uadpoBbIE)
0 PA3EIIOB B TeM OHTPOJIb PaKTH |Y
n/m Bcero  HbIe YecKHe oGpa3oBaTe/bHbIE
NMPOrpamMmbl
padoTbI padoThI pecypcsl
Pa3znen 1. TeopeTnyeckue 0CHOBbI XMMHUM.
https://uchi.ru/home
TeoDeTHICCKIE works/teacher/new?s
1.1, P 23 1 tage=init p=11
OCHOBBI XMMHHU. tt=JOB s=43
titlePath=14085
Htoro 1o pasneny 23
Pa3nen 2. XuUMHA M KU3HbD.
2.1. ‘ XUMUS U KU3Hb. 11 1 3
Hroro no paszneny 11 1 3
OBILEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOT'PAMME



https://urok.1c.ru/library/chemistry/khimiya_10_klass/razdel_i_organicheskie_soedineniya_i_ikh_strukturnye_formuly/
https://urok.1c.ru/library/chemistry/khimiya_10_klass/razdel_i_organicheskie_soedineniya_i_ikh_strukturnye_formuly/
https://urok.1c.ru/library/chemistry/khimiya_10_klass/razdel_i_organicheskie_soedineniya_i_ikh_strukturnye_formuly/
https://urok.1c.ru/library/chemistry/khimiya_10_klass/razdel_i_organicheskie_soedineniya_i_ikh_strukturnye_formuly/
https://urok.1c.ru/library/chemistry/khimiya_10_klass/razdel_i_organicheskie_soedineniya_i_ikh_strukturnye_formuly/
https://urok.1c.ru/library/chemistry/khimiya_10_klass/razdel_i_organicheskie_soedineniya_i_ikh_strukturnye_formuly/
https://uchi.ru/homeworks/teacher/new?stage=init%20p=11%20tt=JOB%20s=43%20titlePath=14085
https://uchi.ru/homeworks/teacher/new?stage=init%20p=11%20tt=JOB%20s=43%20titlePath=14085
https://uchi.ru/homeworks/teacher/new?stage=init%20p=11%20tt=JOB%20s=43%20titlePath=14085
https://uchi.ru/homeworks/teacher/new?stage=init%20p=11%20tt=JOB%20s=43%20titlePath=14085
https://uchi.ru/homeworks/teacher/new?stage=init%20p=11%20tt=JOB%20s=43%20titlePath=14085

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; mox penakiueii Jlyauna B.B., O61iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpoceemenue»

* Xumusi, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
non peaakuueit Jlynuna B.B., O011ecTBo ¢ orpaHU4eHHONU OTBETCTBEHHOCTHIO

«JIPODAY»; AkinonepHoe obmectBo «M3marenscTBo «IIpocBemienne»

VYuebHble mocoous:

HanmenoBanue nocoOust ABtop/ aBTOpCcKHi KoywiekTHB | Kirace M3parenscTBO
3anayauk mo xumun. 10 kmace. | A.H. JIéskun, H.E. Ky3rernosa 10 ObmecTBO C©
OrpaHUYEHHOU

OTBETCTBEHHOCTBIO
W3narensckuiil ueHTp
«BEHTAHA-TPA®D»

3anaynuk mo xumMuu. 11 kmacc A.H. JIéskun, H.E. Ky3nenosa 11 O0miecTBoO €
OrpaHUYEHHOU
OTBETCTBEHHOCTHIO
W3narensckuil ueHtp
«BEHTAHA-TPA®»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
Metonnueckoe nocodue k yueouuky B.B.Epemuna, H.E.Ky3pMmeHko,

B.!.Tepenuna, A.A.[Ipo3nosa, B.B.Jlynnna Xumus. 10 kiacc.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET




https://content.edsoo.ru/lab/subject/4/

https://urok.1c.ru/?utm_source=email utm_medium=email
utm_campaign=pritstvennoe

https://media.prosv.ru/content/?type=B subject=9
https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-posobie-eremin/

https://rosuchebnik.ru/product/himiya-8-klass-metodicheskoe-posobie-408600/
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