PABOYAS ITPOT'PAMMA

yueOHOro npeamera «XuMusi. Yrury0JeHHbIH YPOBEHD)

st ooyyatromuxest 10 —11 kiaccos



HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma 1o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpazoBaHUS
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI 00pazoBaTeIbHON pOrpaMMbl CpEeIHETO o011ero
obpazoanusa(POIl COO), npeacraBiaeHHbIX B DeepaibHOM TrOCyAapCTBEHHOM
obpazoBatenbHoM ctanHaapre COO, ¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XuMHs» B 00pa3zoBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanvy, PpeamU3yIOMUX OCHOBHBIE O0pa3oBaTeNbHBIC MPOTPAMMBI, U
OCHOBHBIX ToNO)KeHH «Crtparernn pa3BuTusi BocnuTanus B Poccuiickoi
®deneparuu Ha niepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTIyOJIEHHOTO W3YUYEHHUsI 3aHMMAaET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBaHusi ywammxcs 10-11 kiaccos.
N3yuenue mpeamera, pealuM3yeMoe B YCIOBUAX JUDPEpeHIIMPOBAHHOTO,
npouibHOrO 00y4YeHHs, MPU3BAHO OOecHeunTh 00I1e00pa3oBaTeIbHYI0 U
OOIIEKYyIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIMKOJBI, HEOOXOIUMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
NPOJOJIKEHUsT OOy4YeHHs] B OpraHM3alusix MNpodecCHuOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHON M3 MPUOPUTETHBIX JUCIUTLIVH.

B mporpamme mno XuMHUM Ha3HaueHUE TMpeaMeTa «XUMHUS» MOJIydaeT
MOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIATAIOIIMMU
nosioxxeHusiMu GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIeJIeH, COACp)KaHMUS,
pe3yibTaToB OOy4YeHUs M TPeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHIEMbIE MPOrpPaMMoOil MO
XUMUHU QYHKIIUU:

e HMHQOPMALMOHHO-METOJUYECKAsl, peaju3alus KOTOpoHh obecrneynuBaeT
MOJIy4YeHHUE TPEACTaBICHUS O LENAX, COACpKaHWHU, OOIIeHl cTpaTeruu
oOy4eHwsI, BOCIUTAHUS U PA3BUTHUS 00YUAIONINXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO TPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIas, KOTOpast peaycMaTpUBaET
OTpeNieSIiCHHe: TPUHIIUIIOB CTPYKTYPUPOBAHHUS U MOCIEI0BATEILHOCTU
M3y4YeHUs Y4eOHOr0 MaTepHuayia, KOJMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTUK; TOJIXO0/I0B K (DOPMHUPOBAHUIO COJEPIKATETBHON OCHOBBI
KOHTPOJISI U OLEHKH OOpa30oBaTElIbHBIX JOCTHKEHHM OOydYarolMuxcs B
paMKax UWTOTOBOM aTTecTallu B (POpME EIUHOTO TOCYyAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma asisg yriyOaéHHOTO U3YUYCHUST XUMUH:



e YCTAaHABIMBAaE€T HMHBAPHAHTHOE IPEIMETHOE COJEpKaHHE, 00sA3aTesIbHOE
Ui W3y4YeHUs B paMKax OTHAEIbHBIX mpoduieil, mnpesycMaTpuBaeT
pacnpeneieHue W CTPYKTYpPHpOBAaHHE €ro IO KjaccaMm, OCHOBHBIM
coJiep>KaTesIbHbIM JTMHUSIM/pa3ienam Kypca;

e JAET NPUMEPHOE pacHpeleieHUue y4eOHOro BPEMEHHU, PEKOMEHIYEMOIO
JUI U3YYEHUSI OTAETbHBIX TEM;

e IMpejularaeT NPUMEPHYIO IMOCJIEN0BATEIBHOCTh H3YyYeHUS Y4eOHOTO
Marepuana ¢ y4€ToOM JIOTUKM MOCTPOEHHUS! Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JTAET METOJMYECKYI0 MHTEPIPETALMIO LEJEeH U 3a/1a4 U3y4YEeHHsI peaMeTa
Ha yriyOJEHHOM YpOBHE C YUYETOM COBPEMEHHBIX IMTPUOPUTETOB B CUCTEME
cpenHero oOuiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX ~ PE3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
MPOrpamMMbl CpeaHero o01ero o0Opa3oBaHUs (JITYHOCTHBIX,
MeTaIpeIMETHBIX, MPEAMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENIbHBIX  JIEUCTBUH  OOydYaromierocsi IO  OCBOEHUIO
COJIep KaHMs IPEeIMETA.

[Io BceM Ha3BaHHBIM MO3UIMAM B IMPOrpaMMe MO XUMHUU NPETyCMOTpEeHa
PEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TmpeaeilaMyd YCTAaHOBJIEHHOW MporpaMMod MO  XUMHUHU
o0s3aTenbHON (MHBapUAHTHOM) COCTAaBISIONIEH colep)kaHusa y4eOHOTO IMpeamMera
«Xumus» ocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBIISIONIEH,
KOTOpas JOJKHA OMPENENSIThCS B COOTBETCTBUM C HAIMPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUenTyaubHbIMH mnonoxeHusMu @PIroC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJ€HHOro YpOBHEH B cHCTEME
muddepeHIIMpoBaHHOTO O0y4YeHHUsI HAa ypOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUS HANpaBICH Ha peau3aluio
IIPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TallOM  TOJYyYEHHUS  XUMHUYECKOIO
oOpa3oBaHMsl B paMKaxX MW3YUYCHHUs CHELHUAJIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JIMCUUILIMH B By3aX M OpPraHU3alUsX CPeJHEro mpodeccuoHamIbHOTO
oOpa3zoBanud. B 3Toi cBsA3M u3ydeHHE mpeaMeTa «XHUMHsD OPHUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha paclIMpeHHe U  yIIyOJIeHHEe TEOpETHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIUXCS, BHIOPABIIUX OMPENEIEHHBIA MPOpUIh
oOy4eHHMsl, B TOM YUCJIE C IEPCTIEKTUBOM MOCIEYIONIET0 MOIYYSHHUS] XUMUYECKOTO
o0pa3zoBaHus B opraHuzaiusx npodeccuoHabHOT0 00pa3zoBanus. Hapsny ¢ aTum,
B cBere TpeOoBanuii PI'OC COO K miuaHUPYEMBIM pe3yJibTaTaM OCBOCHHS
dbenepanpHOl 00pa3oBaTEIBFHOM MPOrPaMMBbI  CpeaHEro o0Iero oOpa3oBaHUs
U3ydeHue ImpeaMeTa «XUMHUS» OPHEHTHPOBAHO TakKe Ha pelieHue 3ajaady



BOCIIUTAHUS U COLMAIBHOIO Pa3BUTHs OOydaroIIMUXCs, HA (POPMHUPOBAHUE y HHUX
OOIIEUHTEUIEKTYaIbHbIX YMEHUN, YMEHUHM paluoHaATM3aluKd y4eOHOro Tpyla u
O00OOLIEHHBIX  CIIOCOOOB  JESATENIBHOCTH, HMEIOUIMX  MEXIUCUUIUIMHAPHBIN,
HAANPEIMETHBIN XapakTep.

CocraBnsomuMu npeameTra «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4YEHHS
ABIIAIOTCA  YIUIyOnéHHble Kypchl — «Opranuyeckas xumus» u «OOmas u
Heoprannyeckass Xumus». IIpu onpeneneHun noaxoaoB K 0TOOpY M CTPYKTYpHOU
OpraHu3allid COAEp>KaHUA 3THUX KypCOB B NIPOrpaMMe IO XUMHUU 3a OCHOBY
npunatel nonoxkeHuss ®I'OC COO o paznuuuax 06a30BOro M yriayOIEHHOTO
YPOBHEW M3y4YEHHUs NPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranudeckass xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYIMHOCTh MPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEeHHs MpeaMmeTa. JTa cHUCTeMa
3HAHMM MOJy4YaeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, ITO3BOJISIONIEE
OCO3HAaHHO OCBOUTb CYIIECTBEHHO OOJbIIMA 00BEM  (PAKTOJIOTHMUYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3ydeHHs mpeaMera olecreueHa
BO3MOKHOCTh 3HAQUMTEJIBHOIO YBEIMYEHHS OOBbEMA 3HAHMM O XHUMHYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIMPEHUs U YIIIyOJIeHUs
NPEICTABICHUN O CTPOEHHMM BEIIECTBA, XMMHUYECKOH CBA3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEaKUUid, pacCMaTPUBAEMBIX C TOYKH 3PEHHS] XUMHUYECKOW KUHETHUKU
u TepMmoauHamuku. HM3ydenme mnepuomnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMHMYECKHMX  JJIEMEHTOB O0a3upyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKHUX IPEACTABICHUSIX O CTPOCHUU aTOMa. XHMHUYECKasl CBS3b
OOBSACHAETCS ¢ TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUI Mpu €€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKHU 3pEHHUS MEXaHU3MOB e€ oOpazoBanus. M3ydenue
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpoBaHHMEM  MpeACTaBICHHM 00
AJIEKTPOXUMHUYECKUX IPOLECCAX U DIEKTPOIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU NPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COeTMHEHHH yaemnseTcss oco0oe BHUMaHKUE BOMpocaM 00 IIEKTPOHHBIX dddexTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HaueHMe UMEET TO, YTO Ha COAEpKAHME KypCOB XHUMUU
YIIyOJEHHOTO YPOBHS U3YUEHHMS U1 KIACCOB ONpPEAeNEHHOr0 Npodus (IJIaBHBIM
oOpa3oM Ha WX CTPYKTYpy M XapakTep JOMOJHCHWA K oOmeld cucreme
IIPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHUE CMEKHBIE IIpeaIMEThl. Tak, Hanpumep,
B COAEpXKaHUM IIpeaMeTa JUIsl KJIACCOB XUMHKO-(pu3ndeckoro npoguist 6oibiioe
3HaueHue OyIyT MUMETh 3JEMEHThl y4eOHOro marepuaya mo oomei xumuu. llpu
W3y4YeHUU IMIpeJMeTa B JIaHHOM Cllydae akIeHT OyneT cielaH Ha OOIIHOCTh
METOJIOB MO3HAHHUS, OOLUTHOCTh 3aKOHOB M TEOPUM B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIApHasl Teopus (MOJIEKYJIsIpHAsi TEOopUsl B (PM3MKE), 3aKOHBl COXpPAaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOAVHAMUKH, IJIEKTPOJIMU3a, NPEACTABICHUSA O
CTPOCHMH BEILECTB U APYIOE€.

B TO ke BpeMs B COIEpKAHMM IIpeaMeTa Ul KJIACCOB XUMHUKO-
Ounonornyeckoro npo@uiist OoNbIIMKA yAENbHbIA BeC OyleT UMETh OpraHuyecKas
xumus. B 3TOM cioydae mpenocTaBiseTcs  BO3MOXKHOCTh s OoJiee
OOCTOATEIBHOTO  PACCMOTPEHUS XMMHMYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABI, OCJIKH, YTIEBOAbl, HYKIECHHOBBIE
KUCJIOTH U apyrue. [Ipm 3TOM 3HaHMA O COCTaBe M CBOMCTBAaX NPENCTABUTEIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIy)KaT OCHOBOM Il H3y4YEHMs
CYLIHOCTHU IPOLECCOB (DOTOCHHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mmane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHMS, OCBOECHHS
OOIIEHAYYHBIX METOAOB IMO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HAyUYHBIX
3HaHUU H3ydeHHe MpeaMera «XHMHsD» Ha YriIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SIX C Y4EOHBIMM IIpEeIMETaMH, BXOJIAIIUMHU B COCTAaB
npeaAMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble NpeaMerv», «MartemaTuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U TUTEpATYpay.

[Ipu wuzyuyeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro oduiero oOpa3oBaHus (Ha 6a30BOM
YPOBHE), 3aJaueil MepBOCTENEHHON 3HAYUMOCTHU SBJSETCS (OPMHPOBAHUE OCHOB
HAayKd XUMHU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOU
JEATEIBHOCTH Y€JIOBEKA U OJTHOI0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. Pemienue
ATOM 3aJaud Ha yrayOJI€HHOM YypOBHE H3y4YEHHUs I[IpeaMeTa Npeanosaraet
peM3alNIO TAKUX LEJIEHN, KaK:

o (opMupoBaHHE TpEACTABICHUI: O MaTepHAIbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTAX U IIO3HABAEMOCTH SIBIICHUU IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuled ponu B oOecnedeHuu
YCTOMYMBOIO  pPAa3BUTHA  YEJIOBEYECTBA: B  pEUIEHUU  MpodiemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPUaAIOB, HOBBIX UCTOYHUKOB JHEPIUH, B
00eCreYeHNN PalMOHAIBHOTO MPHUPOIONOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTyphl YEIOBEKAa, a TAKXKE 3KOJIOTHMYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHOM Cpesie;

e OCBOCHME CHUCTEMBbI 3HAHUM, JIGKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATUN, 3aKOHOB M TEOPUM XHUMHUH, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJIIDHOM,  HAQJAMOJIEKYJIIDHOM, O  TEPMOAMHAMHUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUS XUMUYECKUX PEaKLHU, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U AUCHEPCHBIX CUCTEMAX, 00 00IIMX
Hay4HBIX IIPUHLIMIIAX XUMUYECKOIO IIPOU3BOJICTBA;

(dbopMupoBaHue y oOyuaromuxcs OCO3HAHHOI'O IIOHUMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU 11 OOBSICHEHUS
KIIIOYEBBIX MW U MPOOJIEM COBPEMEHHOW XHMHUHU, AN OOBSICHEHHUS U
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO NPUPOLY;
IPaMOTHOI'O pelIeHUs MPOOJIEM, CBA3AHHBIX C XUMHUEH, TPOrHO3UPOBAHMS,
aHaJIN3a U OLIEHKH C ITO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEACTBUNI
OBITOBOM M TMPOU3BOJCTBEHHOM JIESATEILHOCTH YENIOBEKa, CBSI3aHHOU C
XMMHUYECKUM  TPOU3BOACTBOM, HCIIOJNIb30BAaHMEM U  IepepaboTKon
BELIECTB;

yriyOjieHne  MPEeACTABICHMM O  HAy4yHbIX  METOJaX  MO3HaHuS,
HEOOXOIUMBIX i TNPUOOPETEHHS YMEHUN OpPHUEHTUPOBATHCA B MHUPE
BEUIECTB U OOBSCHEHUS XUMHUYECKHUX SIBJIICHUH, HMEIOLUIMX MECTO B
IIPUPOJE, B IPAKTUYECKON EATEIbHOCTH U IIOBCEIHEBHON KU3HM.

B mmaHe peanuzanuu NEPBOOYEPEIHBIX BOCHHUTATEINBHBIX W Pa3BUBAKOLIUX
GYHKIMI 1ETOCTHOW CHCTEMBI CpelHero oOmiero oOpa3oBaHHs MPH W3YYCHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0 — aKTyallbHOCTb
IpUOOPETAIOT TAKUE LIETU U 3a/1a4H, KakK:

BOCIIUTAaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHHM TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKUX U
MPHUKJIATHBIX UCCICAOBAHUNA B XUMHH, (OPMHpPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHMIO W TIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIIeYEeJIOBCYECKHUX IIEHHOCTEM;

pPa3BUTHE IMO3HABATCIIBHBIX MHTEPECOB, MHTCILICKTYaIbHBIX U TBOPUYCCKUX
criocoOHOCTEeM oO0ydaronuxcsi, (OpMHUPOBaHUE Yy HHUX CO3HATEILHOTO
OTHOIIEHUSI K CaMOOOpa30BaHWI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHENTHON MpodheCCHOHAIBPHON U OOIIECTBEHHOM JIeITEIIbHOCTH,
OTBCTCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMupoBaHUEe yYMEHUHW W HABBIKOB Pa3yMHOTO MPHUPOIOTIOIH30BAHMS,
Pa3BUTHE IKOJIOTHUECKOU KYJIbTYPhI, IPUOOPETEHUE OMBITA OOIIECTBEHHO-
TIOJIC3HOM SKOJIOTHUYECKON JCATEITHHOCTH.

OO6miee 4nciI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YYEHUS XUMUM Ha YIi1yOJeHHOM
YpPOBHE CpemHero obmero oopa3oBanus, cocrabiser 204 gacos: B 10 kimacce —
102 ygaca (3 yaca B Hezenmo), B 11 kiacce — 102 vaca (3 gaca B Heemio).



COILEPKXAHUE OBYUYEHUA

10 KJTACC

OPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHUYECKON XUMMH.

IIpenmMeTr W 3HaAYE€HHE OPraHUYECKOM  XHMMHUHU, TMPEJICTABICHUE O
MHOTI000pa3uy OPraHUuYECKUX COCTUHEHUM.

DJIEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE U BO30OYXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma Yriaepoja. XHUMHUYEcKas CBsI3b B
OpPraHUYeCKUX COCIUHEHMSIX. TuIlbl TUOPUIU3AIMU aTOMHBIX oOpOuTaen
yriiepoaa. Mexanu3mbl 00pa3oBaHus KOBAJICHTHOU CBsI3M (OOMEHHBINM U JIOHOPHO-
aKlenTopHblid). TuUmbl NepeKphIBaHUS ATOMHBIX OpOUTANIed, G- U T-CBSI3U.
OpnunapHasi, 1BOiHAas U TpoiiHast cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIax
opranndeckux BemiectB. [loHsATHe 0 CcBOOOJHOM paaukane, HykKjIeopuie u
anexTpodue.

Teopust cTpoeHus opraHuueckux coeauHennii A.M. byrtnepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOECHUS
OpraHUYeCKuX CoeAWMHEHUN. MonekynsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CrpykrypHble (OpMyJibl  pa3IMUHBIX BUJIOB: Ppa3BEPHyTas, COKpallEHHAs,
ckenetHas. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYyKTHUBHBIN
U Me30MEpHbIN 3D PEKTHI).

[IpencraBnennie o kiaccupukaluu OpraHUYecKux BemlecTB. l[loHsitue o
byHKuroHanpHOM rpymme. ['omonorus. ['omonornueckue psinbl. CucreMarnyeckast
HoMeHKiarypa oprannudeckux coeauHeHuid (IUPAC) u TpuBuaiibHbIE Ha3BaHUS
OT/AEJIBHBIX MTPEJCTABUTEIICH.

OcobeHHOCTH U KjiacCU(UKALMS OpPraHUYecKuX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIIEpUMEHTAIbHBIE METOJIbl W3YyYEHHS BEUIECTB W HMX MPEBPALICHUN:
O3HaKOMJIeHHE ¢ oOpas3laMu OpraHWYeCKHX BEIIECTB M MaTepuajaMu Ha HX
OCHOBE, OIBITHI [0 MPEBPALICHUID OPraHUYECKUX BEIIECTB MNPU HArpeBAHUU
(maBneHue, oOyIJIMBaHWE M TOPEHUE), KOHCTPYMPOBAHUE MOJEIIEH MOJIEKYJI
OpraHUYECKUX BEILIECTB.

Yriesoaopoasl.

Aunkanbl. ["'omosiorudeckuil psii ankaHoB, oOias GpopmMysa, HOMEHKIATypa U
U30Mepusi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI AIKAHOB, SP -
ruOpuan3anns aTOMHBIX opOuTtanei yriepoja, o-cBsi3b. Du3nuecKkue CBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: PEAKUMU 3aMEUICHHS, HW30MEpU3aLINH,
JNETUAPUPOBAHMS, LIUKIN3AlNK, TUPOJIN3a, KpeKuHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIU PaJuKaIbHOrO 3aMEILICHHUS.

Haxoxpaenue B npupope. CriocoObl MOTy4YeHUS U TPUMEHEHHUE aJTKaHOB.

[Huknoankanel. O6mas ¢hopmyna, HOMEHKIaTypa U uzomepus. OcobeHHoCcTH
CTpOEHUS M XUMHUYECKHX CBOWCTB MaiblX (IUKIONPONAH, LIHUKJIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTAH, IUKJIOTEKCAaH) HHUKI0aNKaHOB. CrocoObl MOJyYeHHS U
MIPUMEHECHUE LTUKIOATKAHOB.

Ankenbpl. ['oMOJIOTHYECKUI PsiT alTKeHOB, 001mast Gopmyia, HOMEHKIIATYypA.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYJ] aJKEHOB, Sp’-
ruOpuau3anys aTOMHBIX opOuTaned yriepoaa, o- u m-cBsa3u. CTpyKTypHas u
reoMeTpudeckas (IHUC-TpaHC-) uzoMmepusi. DU3HMYECKUE CBONCTBA AJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIHMH IMPUCOCIAMHEHHUS, 3aMEIICHUSA B O-II0JIOKCHUE
[IpA JIBOMHOMW CBSA3MW, NOJUMEPHU3aUMU U okucieHus. IIpaBuno MapkoBHMKOBA.
KauecTBeHHbIE peakiuy Ha IBOWHYIO CBsi3b. CrOocOObI MOJyUYeHUsS U TPUMEHEHUE
AJIKCHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (COnMpsHKEHHBIC, U30JIMPOBAHHBIC,
Kymynuposatusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepusanus
conpsKEHHBIX TUeHOB. CIOCOOBI MOTYUYECHUS U IPUMEHEHHUE aIKaIMCHOB.

Ankunbl. ["'oMonmornyeckuii psij adKWHOB, 001Ias Gpopmyiia, HOMEHKIATypa U
M30MEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, Sp-
rudpuau3anys aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJKUHOB.
XUMHUYECKHE  CBOWCTBA:  pEaKIUMU  MPUCOCAUHEHUS,  JIUMEPU3ALUUU U
TpUMepu3auuu, okuciaeHus. KuciotHele CBOMCTBA AIIKMHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomMartuueckue yrieBoJopoabl (apeHsnl). ['omMomornuueckuid psii apeHoB,
obmrast hopMyra, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH30Ma. DU3WYECKHE CBOMCTBA apeHOB. XHMHUYCCKHC
CBOICTBa OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHs B OEH30IbHOM KOJIBLIE U
YIJIEBOJOPOJAHOM PpAJMKANIC, PEAKIUUA MPUCOCIUHEHUS, OKUCIECHHE TOMOJOTOB
o6enszona. IlpencraBieHne 00 OpPUEHTUPYIOUIEM [EHCTBUU 3aMECTHTENECH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe alKWIbHBIX PaJUKaNIOB, KapOOKCHIIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoda. [lomumepuzanus ctuposia. CrocoObl MoJydeHus U
MMPUMEHECHUE aPOMATHYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh U €€ mpoucxoxaeHue.
Kamennslii yroip u npoayKtsl ero nepepadotku. CrnocoObl nepepaboTku HePTH:



MEPETOHKa, KPEKUHT (TePMHUYECKUN, KaTaTUTHYECKHii), PUPOPMUHT, MHUPOIIU3.
[IpomykThl nepepaboTku HEPTH, UX IPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eneTrueckas CBS3b MEXKIY PA3IMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJIOreHIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEUICHHUs] TajoreHa Ha TUIPOKCOTPYMIy, HUTPOTPYIIY, IHAHOTPYIIY,
amuHorpynmy. JleiictBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHPTOBOIO
pacTBOpa mi€noun. B3aumopeicTBue nUranoreHaJKaHOB C MarHUEM M ILIUHKOM.
[TonsTne 0 METAJUIOOPTraHUYECKUX COECIUHEHMUSAX. Hcnonp3oBanne
raJlOTeHIPOU3BOAHBIX  YITIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHHTE3e
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3Y4YEeHHs] BEIIeCTB W HUX MpEeBpaIleHU:
u3yyeHue (PU3MYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaknuii YrIeBOJOPOJOB Pa3IUYHBIX KJIAcCOB (0OeciBeUMBaHWE OpPOMHOW WU
MOJHOW BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOEe OOHApyKEHUE
yriepoja M BOJOPOJAa B OPraHMYECKUX BEUIECTBAX, IOJYyYEHHE OJTHIIEHA H
U3y4YEeHHUE €ro CBOMCTB, O3HaKomiieHHe ¢ Koyuiekuusamu «Hedte» u «Yromb», ¢
oOpa3namMu IUIAaCTMAcC, KayyyKoB M PE3HMHbI, MOJCIUPOBAHUE MOJEKYJ
YTIE€BOAOPO/IOB U TAJIOT€HIIPOU3BOIHBIX YTIIEBOIOPO/IOB.

Kucnopoaconepxaime oprannieckue coeAuHeHHs.

[IpenenbHble OgHOATOMHBIE cHUPTHL. CTpoeHHE MOJIEKYJ (Ha mpuMepe
METaHoJIa W 9TaHojda). ['oMonormueckuit psn, oOmas ¢opMmyna, U30Mepus,
HOMEHKJaTypa W kiaccuukanua. Dusnyeckue CBOWCTBA  MPEJETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJopoaHble CBSI3M MEXAY MOJIEKYJIaMHU CIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHUs, JEruApaTalrd, OKHCIICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU M  HEOPraHWYECKUMHU  KHCIOTAMHU.
KauectBenHas peakiiusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHONa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX H
XUMHUYECKUX CBOMCTB.

MHoroaroMHbie CHOUPTHl — OJTUJICHIJINKONb U TinnepuH. Dusmueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUHU 3aMEIICHHS, B3aMMOJIEHCTBHE C OPraHUYECKUMU
M HEOPraHWYECKUMH KHCIOTaMH, KAauyeCTBEHHAs pEakiMs Ha MHOTOAaTOMHbBIC
cnupthl. [IpencraBieHre 0 MeXaHM3ME peakUuid HYKICOPUIHHOTO 3aMElICHUSI.
HeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl MOJy4YeHHUs U [PUMEHEHUE
MHOTOATOMHBIX CIIHPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI HU
oenzonbHOTO sAnpa. dusnveckue cBoictBa (eHona. OCOOEHHOCTH XUMUYECKHUX



cBoiicTB (enona. KauecTBeHHble peakuuun Ha ¢eHod. TOKCHUHOCTH (eHoa.
Crnioco6b1 osrydenust ¥ npuMenenne perona. denondopmanbaeruanas cMoa.

KapOonuiibHbIe COETUHEHUS] — aTbIACTU/IBI U KETOHBL. DIEKTPOHHOE CTPOCHHE
KapOOHUJILHOU Tpynmbl. ['OMojoruueckue psnbl albIeru0B U KETOHOB, OO0Ias
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. (Du3MUecKue CBOWCTBA albACTHUIOB U
KETOHOB. XMMHMYECKME  CBOMCTBA  ajbJETUIOB M  KETOHOB:  PEaKUuu
npucoeanHeHna. OKUCIEHNE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTU/bI.
Cnioco0bl moJTy4eHusl U MPUMEHEHUE albJIETU0B U KETOHOB.

OnHOOCHOBHBIE TIpEACIIbHBIE KAPOOHOBBIE KHCIOThI. OCOOCHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HoMeHkIaTypa. Ou3ndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPECIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakiusi dTepuUKaK, peaKkUUd C YYacTHEM YIJIEBOAOPOJHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCTOTHL. [loHSTHE O NPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3Qupax. MHoroobpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENENbHBIX W apOMaTUUYECKUX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIHX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAA,
JuHoNeH08as KucinoTbl. CriocoObl MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonoruueckuii psia, oOmas Gopmyna, U30MEPHUS U
HOMEHKJIaTypa. PHU3NYECKHE W XWMHUYECKUE CBOWCTBA: THAPOJIU3 B KHUCIOW H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pu3nueckue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIHU3 B
KHUCJION U 11esiouHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HENPEACIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBpbIa KaK COJIM BBICIITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JICHCTBHE.

O6mmas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaos (MOHO-, TU-
u monucaxapuiabl). MoHocaxapuzpl: TJIIOKO3a, (PYyKTO3a, rajgakrosza, pubosa,
ne3okcuprubo3a. dusznyeckue CBOWCTBA M HaxoXAeHHE B mpupoje. DoTocHuHTES.
XHUMUYECKHE CBOMCTBA ITIOKO3bL: PEAKIMU C YYaCTUEM CIUPTOBBIX U aJIbJIETUIHOU
IpylI, CIOUPTOBOE W MOJOUYHOKUCTOEe OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €&
3HAYECHUE B KU3HEAECATEIBHOCTH OpraHu3Ma. J(ucaxapuapl: caxapos3a, MajabT03a U
JaKkTo3a. BoccraHaBiMBaromye U HEBOCCTaHABIIMBAIOIIKE Aucaxapuisl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupojse u npuMmenenue. [lonrcaxapuapl: kpaxmain,
INIMKOTEH W nenono3a. CTpoeHne MakpOMOJEKYyJl Kpaxmana, TJIMKOT€Ha U
ueJuiroio3pl.  DU3MYECKHE CBOMCTBA KpaxMalla M LEJUIIOJI03bl. XHUMHUUYECKHUE
CBOMCTBA KpaxMalsia: THMAPOJIN3, KAYECTBEHHAs PEaKUuus C MOAOM. XHUMHUYECKHE
CBOMCTBA IIEJUTIOJIO3BI: TUIPOJU3, MOdydeHue >(pupoB 1eitroiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



DOKCHEpUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TAHOJA C HATPHUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETH] Ha PACKAJIEHHON MEIHOW MPOBOJIOKE,
OKHCJICHHE ATHJIOBOTO CIHPTa JUXPOMATOM Kaius (BO3MOXHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB), KAYECTBCHHBIC PEAKIMM Ha albJACTUABI (C THUIPOKCHUIOM
muammuHcepeopa(l) wu  rugpokcumom  menu(Il)), peakmus TiIMIIepUHA €
ruapokcuom Meau(ll), xumudeckue cBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm menu(Il), BzaumoneicTrue
Kpaxmajia ¢ MOJIOM, PEIICHHE JKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMaMm «CIupThel 1
denonb, «KapooHoBbie KUCTOTHL. CIIOXKHBIE Y(DUPBD».

A30TcoJep:kaniue OpraHnyecKue coeIMHeHusl.

AMWHBI — OpTaHHYECKHE MPOM3BOAHBIC amMMuaka. Kimaccudukarus aMUHOB:
amudaTUdeCKue ¥ apOMATHYECKHE, TIEePBUYHBIC, BTOPUYHBIE ¥ TPETUYHEIE.
Crtpoenne moiekyn, oOmas Gopmyina, u3oMepus, HOMEHKIATypa U (U3MUECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBAa anu(aTUueCKMX aMHUHOB: OCHOBHbBIE CBOMCTBA,
AJIKUJIMPOBAHUE, B3aUMOJECUCTBUE NEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHUIMH — TIpeICTaBUTENb aMUHOB apoMaruyeckoro psga. CrpoeHue
aHwinHa. B3anMHoe BiausiHUE TPy aTOMOB B MoOJieKyJie aHuiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWJIMHA. KadecTBeHHbIE peakinyi Ha aHWIMH. CrocoObI
MOJIydeHUsT ¥ TpuMeHeHue amudarndeckux amuHOB. [lonmydeHue aHWIMHA U3
HUTPOOEH301A.

AmunokucnoTsl. Homenknarypa u uzomepusi. OTAenbHbIe PECTaBUTENH Ol
AMUHOKHWCJIOT: TJIMIWH, aJaHuH. @Du3ndeckue CBOWCTBA aMHHOKHCIOT.
XWMHYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(pOTEpHBIX  OPTaHHMYECKHX
COCIMHEHUM, peaKIs MOJUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THAPOJIA3 NENTH/IOB.

benku kak mpupomHbie TosmMephl. [lepBuyHas, BTOpHUYHAS W TpPETHUIHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OCIIKOB: THUIAPOJIU3, JACHATYpaIus,
KaueCTBEHHbBIC PEaKIIUU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl M3Y4YEeHHs BEIIeCTB W HUX MpEeBpaIlCHU:
pacTBOpeHHE OCIKOB B BOJE, JICHATypamus OCJIKOB IMPW HArpeBaHWH, IIBETHBIC
peaknuu Ha O€NKH, pelieHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcofepkalue ~— opraHuyeckue — coeauHeHus» —u  «Pacmo3naBanue
OpraHUYECKUX COCTUHEHUNY.

BbicokoMoutekyJIsipHbIe COeTUHEHHS.

OCHOBHBIC TIOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHAas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHECHUM —
MOJIMMEPU3ALUS U TTOTUKOHICHCALIUS.

[Tomumepubie wmatepuansl. [lmactmaccel  (MONMMATUIICH, TOJUIIPOIMIIEH,
MOJIUBUHWIXJIOPU, TOJUCTUPON, MOJIUMETHWIMETAKPWIAT, MOJUKApOOHATHI,
nonudTHIEeHTepedTanar). YTunusanus u nepepaboTKa I1acTUKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(6yTamMeHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIONOK, MIEPCTh, MIETK), HICKyCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JJaBCaH).

[Tonumepsl CHEUHUAIBHOTO Ha3HA4YEeHUs (TedioH, KeBJap,
AIIEKTPOIPOBOIAIIME MOJUMEPHI, OMOpa3iaraeMble MOJIUMEpHI).

OKCIEpUMEHTAIbHBIE METOJIbI M3YUYEHHS BEIIECTB W MX IPEBpaIlCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMH MPUPOIHBIX U HCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4dyyKOB, pEIIEHUE JKCIEpUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
IJIaCTMAacC U BOJIOKOH.

Pacuétnrple 3amaun.

Haxoxnenne MomnekynspHod ¢GOpMyIbl OPraHMYECKOTO COSAMHEHHS TI10
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJISIpHOM  (hOpPMYJIbI OPraHUYECKOTO COEAUHEHUsT Mo wmacce (00bEMY)
MPOJIYKTOB CropaHusi, MO KOJIMYECTBY BenlecTBa (macce, 00bEMY) MPOAYKTOB
peaKknuu W/WIM HCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYIIBI
OpPraHMYECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CIIOCOOOB
NOJIyYEHHUs, ONPEACIICHUE JOJIU BBIXOJA MPOAYKTa PEAKUUHA OT TEOPETUYECKHU
BO3MOYHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUM, TaK W TOHSITUN, NPUHATHIX B OTHAEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SBJICHNE, HAYYHBIM (DaKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukanus, HaOIIOJEHUE, H3MEpPEHUeE,
AKCIIEPUMEHT, MOJIENb, MOJIETTUPOBAHHUE.

@dusuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJEKYIa,
HSHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (DU3MYECKUE BEIMYMHBI, €IUHHULIBI U3MEPEHHUS, CKOPOCThb, IHEprus,
Mmacca.

buonorus: kmerka, opraHusM, OJKOocucTeMa, Owocdepa, MmeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA U TeTepOoTpOo(HBIA THUIl NMUTAHUSA, OpOKEHUE,



dboTtocuHTE3, HbIXaHWE, OCJIKW, YIJICBOIBI, JKHPbI, HYKICHHOBBIC KHUCIIOTHI,
(hepMeHTHI.

['eorpadus: mosie3Hbie UCKOMAaEMbIe, TOILUIUBO.

TexHoMOrHsA: MHUIICBBIC MPOAYKTHI, OCHOBBI PAallMOHAJILHOTO IHTAHUA,
MOFOIIIME CPEJICTBA, MATEPUAITBI M3 UCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KUIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siaep. XUMHUECKUil ssiemMeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX 000JOUYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kiaccubukamus XUuMUIECKUX JIEMEHTOB (S-, P-,
d-, f-snmements). PacnpeneneHue JJIEKTPOHOB MO ATOMHBIM — OpOUTAISIM.
DNeKTPOHHBIC KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOr0O—4YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypaluu HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTb.

ITepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAUYECKOTO 3aKOHA U llepmoguueckoil cUCTEMBI
XUMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M CIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaMm. J3HAYEHUE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMH4YeCcKasi CBsI3b. BUIBI XWMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTayuimdeckas. MeXxaHu3Mbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-aKIENTOPHBIA. JHEPIUs U JIuHA CBSA3H. [10JIsIpHOCTD, HAIIPABIEHHOCTD U
HACBHIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHeie cBsizu. BomoponHass CBS3b.
MexMONeKyIIpHbIE B3aUMOICUCTBHUS.

BajieHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCITUHEHUIN
AJIEMEHTOB BTOPOT'O MEPUO/IA).

[IpencraBneHne 0 KOMIUIEKCHBIX COEAMHEHUSAX. COCTAaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTenb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIWHEHUHN.
[ToHsiTHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MOJNEKYJIApHOTO UM HEMOJEKYJSIPHOTO  CTPOCHHUSA.  THIBI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MctuaHable pactBopsl. I[lpencraBienue o
KOJUTOMAHBIX pacTBOpax. CrnocoObl BBIPAXKEHUS KOHIICHTPALIUU PAaCTBOPOB:



MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpauus. Haceienusie u
HEHACBIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOpPraHWYECKUX BeIeCTB. TpuBHUANbHBIC
Ha3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuss XuMUYeCKHX peaklnii B HEOPTraHMYECKON W OpraHu4ecKou
XUMUHU. 3aKOH COXPAHEHHSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MpPEBpalleHUs
SHEPTUU MPU XUMHUYECKUX peakuusiX. TernoBble 23((PEeKThl XUMUYECKUX PEaKIUi.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3jINYHBIX (haKTOPOB.
['omorenHsble U rereporeHHsle peakiuu. Karanus u katanu3aTopsl.

OOpatumMble U HEOOpaTUMbIEC peakIuu. XuMUyeckoe paBHoBecue. KoHctanTa
XUMHYECKOTO paBHOBecHsl. (DakTOphl, BIMSIONIME HA TOJO0KEHUE XUMHUUYECKOIO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [latense.

Onektponutuyeckas aucconuanus. CuibHble W claOble DJIEKTPOJIMTHI.
Crenenp aucconmanuu. Cpena BOJHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpaibHAasd,
nienoyHas. Bomoponuseiii mokasarens (pH) pactBopa. I'maponu3s coneil. Peakunn
HMOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxueiimme OKHCIWTEIM W BOCCTAHOBUTEIW. MeTon SIeKTpOHHOro OaaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEUIECTB W HMX NPEBPALICHUN:
pa3lIoKEHWE MEPOKCUAA BOJIOPOJAa B IPUCYTCTBHM KATAJIM3aTOPA, MOJACIH
KPUCTAJUTMUECKUX PEMIETOK, TPOBEICHNUE PeaKInii HOHHOTO 0OMEHa, OTIpeIe/ICHNE
Cpeapl PacTBOPOB C IOMOIIBIO HHIWKATOPOB, W3YUYCHHUE BIIMSHUS PA3JIMYHBIX
(akTOpoB Ha CKOPOCTh XHUMHUYECKOM PpEAKIUU M TOJO0KEHHE XHUMHYECKOTO
paBHOBECHSI.

Heoprannyeckasi xummusi.

[Tomoxenne HemeraiuioB B llepuoguueckod cucremMe XUMHYECKHX
sanementoB J[.M. MenneneeBa u 0coOOEHHOCTH CTpoeHus ux atomoB. duznyeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpPUMEpE KHUCIOPOJa, CEPBHI,
docdopa u yraeponaa).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
METajylaMid W HEMETajulaMH, BOCCTAaHOBUTEIBHBIE  CBOWCTBA. ['mapuubl
TomnIMBHBIE 2JIEMEHTBHI.

lNanorensl. Haxoxaenue B mpupoje, cnocoObl MojydeHus, (Hhuanyeckue u
XMMHUYECKHE CBOMCTBA. | alloreHOBOMOPOJIbI. BakHeume KUCIOPOACOAEPKALINE



coeIMHEHUs rajgoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIOCOOBI MOTYy4YeHUS
rajgoreHoB. [I[pumeHeHune rajoreHoB U UX COCIUHEHUM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOIYYEHUS
Kkuciopoga. Puznyeckrue U XMMUYECKHME CBOWCTBA M NMPUMEHEHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B TpUpOJIe, CIOCOOBI TONYyYCHUS, (PU3MUECKUE W
xumudeckue cBoictBa. CepoBogopon, cyiabbuasl. Oxcupn cepbi(IV), oxcun
ceprl(VI). CepHuctas u cepHasi KUCJIOTHI M uX coid. OCOOCHHOCTH CBOICTB
CEpHOU KUCIOTHI. [[prMeHeHne cepbl U €€ COeTMHEHHUI.

Azor. Haxoxnenue B Tmpupojie, CHocoObl TMOdy4deHus, (U3UYECKue u
XUMHUYECKUE CBOMCTBA. AMMMAK, HUTPUIbl. OKCUABI a30Ta. A30THUCTasl U a30THAs
KHUCJIOTHI U UX cou. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHnenue azora
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, CHOCOOBI IMONMydYeHHUs, (PU3HYECKHUE H
xumuueckue cBorictBa. Dochuast u pochun. Oxcunsl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coegunHenuit. dochopubie
yaoOpeHwusI.

VYrrnepon, HaxoxAeHHE B mOpupoae. AJUIOTPOIHBIE  MOAU(DUKAIUY.
duznyeckue W XHUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, 0OpPa30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yriepona(IV), yronapHas kuciora u eé
COJIM. AKTHBUPOBAHHBIA yroib, ancopOuusd. PDymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPAa30BAaHHBIX YTJIEPOIOM, U €TO
COE€IMHEHUN.

Kpemnuii. Haxoxaenue B mpupojie, crnocoObl MOJydeHUs, (PU3NUECKUE U
xumuueckue cporictBa. Oxcup kpeMHuA(IV), kpeMHueBass KHCIOTa, CHJIMKATHI.
[IpuMenenue kpemMHus U ero coenuHeHnii. CTekio, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenue MeramwioB B [lepuonnueckoi cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX O000JOYEeK aToMOB MeTaiioB. OOmue
(du3ndecKnue CBOWCTBA METaIOB. [IpuMeHEHHE METa/uioB B OBITY M TEXHHKE.
CruiaBel METANIIOB.

DNEeKTPOXUMHUUYECKUN  psifl  HanpsokeHud  MeramwioB.  OOmue  crnocoOsbl
MOJIyYEeHUS METaJIIOB: TUAPOMETAILTYPrus, MUPOMETAJLTYPIus,
anekrpomeramutyprusi. llonsatue o koppo3uu metamuioB. CrnocoObl 3alIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB [A-rpynmnsl [lepuonnueckoit cucTemsl
XUMUYECKUX OdJeMeHTOB. Harpuii u kanuii: nomyudeHue, ¢GU3HYECKHE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

Oo6mass xapakrepuctuka metamioB IIA-rpymnmer Ilepuomudeckoit cucteMsl
XUMUYECKUX OJJIEeMEHTOB. Maruuii W KaJblMii: moiydeHue, (U3MYECKUe U



XUMHYECKUE CBOWMCTBA, MPUMEHEHUE IMPOCTBHIX BEIIECTB M WX COCIUHEHHI.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUSI.

AoMUHMIA: TIONTyYeHue, GU3NYECKUEe U XUMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOrO BEIleCTBA M €ro coeAuHeHud. AmdoTepHble CBOWCTBAa OKCHAA U
TUAPOKCHA ATIOMUHHUS, TUAPOKCOKOMIUJIEKCHI aTFOMUHHS.

OOmast xapakTepucTuka MeTauioB 1o004HBIX mnoarpynn (b-rpymm)
[leprognyeckol CHCTEMbI XUMHUYECKUX AJIEMEHTOB.

Ou3nYeCKue U XMMHYECKHE CBOMCTBA XpOMa U €ro coenruHeHuil. OKCUbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarsl, HX
OKHCJIUTENbHBIE CBOMCTBA. [lonyyeHrne u npuMeHeHne Xxpoma.

@u3znueckue M XUMHYECKHME CBOMCTBA MapraHila M €ro COEIUHEHHUM.
Baxneiimue coenunenuss mapranua(ll), wmapranna(IV), wmapranna(VIl) wu
mapranna( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

duznueckue M XMMHUYECKHE CBOMCTBA JKeJie3a M ero coeauHeHnil. OKCHIBI,
ruapokcuanl u conu xeneza(ll) u xeneza(lll). ITonyuenue u mpuMeHEHHUE Kele3a
U €ro CIUIaBOB.

du3nyecKrue 1 XMMHYECKHE CBOMCTBA MEIIU U €€ coequHeHui. [lonyuenue u
IIPUMEHECHUE MEJIU U €€ COCTUHEHUN.

[uuk: monydyenue, (U3MYECKUE U XHUMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOICTBA OKCHJIA ¥ TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [[puMenenue
[MUHKA U €r0 COeINHCHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHS BEUIECTB W HMX MPEBpAICHUN:
u3ydyeHue oOpas3lloB HEMETaJUIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOPOJE, H3Yy4YEHUE KOJUIEKIMH «MeTalulbl M CIUIaBbD), B3aWMOJIECUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIOJb30BAHUE
BHJIECOMATEPHUAIIOB), B3aUMOJIECHCTBHE IIMHKA U Keje3a C pacTBOPAMHU KHUCIOT H
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMU HA HEOPTAHUYECKUE aHWOHBI, KATUOH BOJIOPOJIa
M KaTHOHBl METAJUIOB, B3aUMOJICMCTBUE THUAPOKCUIOB ATOMUHHUS WU IIMHKA C
pacTBOpaMy KHUCJIOT U WIEJOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TEMam
«T"anorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop U UX COCTUHEHU,
«Mertanibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX TOATPYIII.

XuMHS U KU3Hb.

Ponb xumMum B 00ecriedeHuM yCTOWYMBOIO pa3BUTHUs yenoBedecTBa. [lonsaTue
O HAy4YHbIX METOJAaX II03HAHHWS M METOHOJIOTUM HAYYHOIO MCCIIECIOBAHUS.
Hayunble npuHOMNBI OpraHu3anuyu XUMUYECKOI0 TPOU3BOACTBA. [IpoMbllLIIEHHbIE
CrocoObl MOTYUYCHHs] BaKHEUIIINX BEIIECTB (Ha MpuUMepe MPOU3BOJICTBA aMMHAaKa,
CEpPHOU KHUCIOTHI, MeTaHoJa). [I[poMBIIIIEHHBIE CIIOCOOBI TOJIYYEHUS METAIOB U
CIUIaBOB. XMMMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH CpPEelAbl U €ro IOCIEACTBUS.
Ponb xuMuu B o6ecriedeHrH SHEPreTHUeCKO 0€30MacHOCTH.



XuMusi ® 300poBbe 4enoBeKa. JlekapcTtBeHHble cpenctBa. lIpaBuna
KCTOJIb30BaHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XMMUM B pa3BUTUN MEIUIUHBI.

XUMHS TUIIM: OCHOBHBIE KOMITOHCHTBI, TUIIEBbIC M00aBKkH. Pojb xuMuu B
oOecrieueHnH ITHIIEBOI OE€30ITaCHOCTH.

Kocmernueckne u mapdromepnsie cpenacta. beitoBas xumuda. [IpaBuna
0€30IMacHOT0 HCIIOJIb30BaHUS TIpPerapaToB OBITOBOM XUMHUU B IIOBCEIHEBHOM
KU3ZHHU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XHUMHS B CEIIbCKOM X03sHcTBe. OpraHndecKre ¥ MUHEpaIbHbIC yI00pEHUSI.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KEpaMHKaA.
Marepuansl 11 2JIEKTPOHUKHA. HaHOTEXHOIO0rMY.

Pacuérnsie 3anayn.

Pacuérel: Maccel BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIHYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYacCTBYIOIIUX B PEaKIMU BEIIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIUMU, €CIH OJHO U3
BCII[ECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkluM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C OIpeeSIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOW [IOJIU W MOJSPHOMN
KOHIICHTpAIlMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJAa MPOAYKTa PEAKUUH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanmuzanuss ~ MeXIpeAMETHBIX  CBA3€H TpPU  HM3YYCHHH  OOImeH W
HEOpraHnveckord xuMuu B 11 Kilacce OoCyIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK
oOIUX €CTeCTBEHHO-HAYYHBIX TOHSTHH, TaK M MOHATHHA, IPUHATHIX B OTACIBHBIX
MpeIMETax €CTeCTBEHHO-HAYYHOTO IHUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, Kiaccudukalius, nepuogudHOCTh, HAOIIOICHHUE,
U3MEPEHUE, IKCIEPUMEHT, MOJEIb, MOJICTIUPOBAHHUE.

®dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUI YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHHUE BEIECTBa, HWJCAJIbHBIN Tra3,
(bu3HYecKre BEIMYUHBI, CIMHUIIB N3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, duocdepa, MeTaboIM3M, MaKpO-
U MUKPOJJIEMEHTHI, OCJIKH, KUPHI, YIJIEBOAbI, HYKJIIEUHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC TOPOJIBI, MOJIE3HBIC UCKOMAEMBbIC, TOILIUBO,

PECYPCHI.



TexHonorusi: XuMu4UecKas IMPOMBINIJICHHOCTb, MCTAJLNIYprusi, CTPOUTCIbHLIC
MaTCpHUallbl, CEIbCKOXO03SMCTBEHHOC IMPOU3BOACTBO, IMHIICBAA IMPOMBIINIJICHHOCTD,
(I)apMaHCBTI/I‘ICCKaH IMPOMBIINIJICHHOCTD, IMIPpONU3BOACTBO KOCMCTHYCCKHUX
mnmpemnaparoB, MPOU3BOACTBO KOHCTPYKOHMOHHBIX  MATCPHAJIOB, OJJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHN
HA YT'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B coOTBETCTBUM C CHCTEMHO-JEATENIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS NpEeAMETa «XHUMHUS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsi BBIIEIEHBI CJEAYIONIME COCTaBISAIOINIME: OCO3HAHUE
OOyYalomMUMHUCS POCCHUMCKONW TPaXJAHCKOWM HJIGHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONPEACIICHUIO; HAIMYME MOTUBALIUU K
OoOy4EeHHIO; TOTOBHOCTh W CIHOCOOHOCTh OOYYaIOIMIMXCA PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIECTBE TIPaBWJIAMHM W HOPMamMHu TOBEJCHUS; HAIWYUE
IPaBOCO3HAHMS, IKOJIOTHUECKON KYJbTYPhI; CIIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
YKW3HCHHBIE TIJIAHBI.

JInuyHOCTHBIE PE3YJIbTAaThl OCBOCHUS NpeaMeTa «XHMHUSD» OTPAXKAIOT
c(OpMHPOBAHHOCTh OMbBITA I[TO3HABATEILHOW U TMPAKTUYECKON JIESITEIbHOCTH
oOyyJarommxcs B Mpoliecce peain3ainuu 00pa3oBaTeIbHOM IS TEILHOCTH.

JInyHOCTHBIE PE3YJIbTaThl OCBOCHUS NpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpMHPOBAHHOCTh OTbBITA ITO3HABATEIILHOW W TPAKTUYECKON JIESITEIILHOCTH
oOydJaronmxcs B IMPOIIECCe peaau3aiuu 00pa3oBaTEIbHOU NEITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS :

OCO3HAHMS 00YYaIOMUMHUC CBOMX KOHCTUTYIIMOHHBIX TPaB U 00s13aHHOCTEH,
YBQXXEHUSI K 3aKOHY U IIPABOIIOPSAJIKY;

NPEJCTABICHUS] O COLMAIbHBIX HOPMax M TMPaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUW B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH IIPU CO3AAHUH
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX U TMO3HABATENBHBIX 3a7a4, BHIIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEpPEHHUsI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUJOB YUEOHOU NIEATEILHOCTH,

2) NIaTPUOTHU4YECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHHWS K MCTOPUYECKOMY M HAYYHOMY HACJIEIHIO
OTE€UYECTBEHHOMN XUMUM;

YBaXEHUS K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUU WM MPAKTUYECKOTO
INPUIOXKEHUSI XWMHUHU, OCO3HAHUS TOIO, 4YTO JaHHbIE HAyKU €CTb pE3yJbTar
JUIMTEIBbHBIX ~ HAOJMIOACHUN, KPOIMOTJIUBBIX  DOKCIEPUMEHTAJIbHBIX  ITOHCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U NMPAKTHUKOB;



MHTEpeca M [03HABATEIbHBIX MOTHUBOB B IOJYYEHUH M TOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEePEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHAMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJACHUE WU MOCTYNKH CBOMX TOBApHILEH C
MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
OCTYNKOB;

4) popmMupoBaHKs KYJbTYPHI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370pOoBOro U 0Oe30macHoro olpas3a JKU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYEeCKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOIIoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJOBOM JEATEIBHOCTH;

MMOHMMAHUSl LIEHHOCTH TpPaBWJ HHAUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOACH;

OCO3HAHMS TOCIEACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMSA:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATENIbCKOM
NESTENbHOCTH, OOILIECTBEHHO IMOJE€3HOH, TBOPYECKOM U  JpYruxX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHHH MPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPeccuil pa3iIudyHoOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MIPEMETHBIX 3HAHUHN IO XUMUHU;

YBKEHUS K TPYAY, JIOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpazoBaHus, Oyaymieil npodeccuu W peaau3alud COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHUHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10TNYeCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MNPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLMAIIBHON CPEJIbI;



OCO3HAaHHUS HEOOXOJMMOCTH MCIIOJIB30BAaHMS JIOCTIDKCHHN XHMHHU IS
pEIIEHUS] BOIIPOCOB PAMOHAIBLHOTO MPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATUS JCHUCTBUM, TMPUHOCIIIUX Bpell OKPY’KAIOUIEH
MPUPOJHON CpeJlie, YMEHHS MPOTHO3UPOBATh HEOJArOMpPUSATHBIE SKOJOTHUYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JTCUCTBUM U MPEIOTBPALIATD UX;

HUIMYUS PA3BUTOrO 3KOJIOTHYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OTbITa JIEITEITLHOCTH JKOJIOTUYECKOM HaMpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B TMO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MPaKTUKE, CIIOCOOHOCTH ¥ yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTHUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOILIECTBEHHOMN MPaKTUKY;

MMOHUMAaHUS CHeUUKA XWUMHUH KaK HayKd, OCO3HaHMs €€ pojud B
GhopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM IIEJTOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IMHCTBE MPUPOIbl U UYEJIOBEKa, B
MMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U peUIeHUH MpoOJieM COXpaHEHUs
MPUPOJTHOTO PABHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUU IS COBPEMEHHOM
UMBWIM3ALUUU: B €€ TYMAaHUCTUYECKOW HAIPABIECHHOCTA W BAXXHOW pPOJU B
CO3JJaHUM HOBOW 0a3pl MaTEepUATbHON KYJIbTYphl, B PEIICHHH TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHTHS YEJIOBEUECTBA — CBHIPHEBOM, DHEPIeTHYECCKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00CCTICUCHUN
YCJIOBUM yCHENIHOTO TPYJia U SKOJOTMYECKA KOMGMOPTHOM KU3HU KaXKJAOTo 4YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUSA JIJIsl aHATU3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOIIEro MUpa u
MPOUCXOJIAIINX B HEM U3MEHEHUM, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAy4HBIX (DaKTOB M HMCIOIIUXCA JAaHHBIX C I1EJIbI0 TMOJy4YCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJIb30BaTh XHMUUYECKUE 3HAHHUSA IS
perIieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO, UCCIIEA0OBATEILCKON NEATEIBHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO M
caMOOOpa30BaHMUIO, K AaKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAHUM 1O XUMUHU B
COOTBETCTBHHM C KM3HEHHBIMHU OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pazNuyHbIX cepax mpodeccuoHanbHON
NEATECIILHOCTH.



METAINIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHMS MPOrpaMMBbl 10 XMMUU HA YPOBHE
CpeIHero oo1ero 0opa3oBaHus BKIIOYAKOT:

3HAQYMMBbIE  JUIS GbopMHUpOBaHUS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPa’KAOIINE
LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa M CHEHU(PUKY METOJO0B TMO3HAHUA,
UCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTEMa, HAYYHbIA (pakT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHNE, N3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHUBEpCajbHble yueOHbIe JIeHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIC,

PEryJIATUBHBIE), obecrieynBaroIIre dbopmupoBaHue (G YHKIIMOHATBHOM
I'PaMOTHOCTH M COITMATLHON KOMIIETCHITUN 00yJarOIINXCS;
CIIOCOOHOCTB 00yyUaromMnXCcs UCII0JIb30BaTh OCBOEHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JEUCTBUSI B MO3HABATEIBHON M COIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

1) 0a30BbIe JIOrHYeCKHeE IeHCTBHS:

CaMOCTOATENTLHO  (QOPMYJIHMpPOBAaTH W aKTyalIM3upoBaTh  Mpodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENEHATh LN JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI AEATEIIBHOCTU C MIOCTABIICHHBIMU LICJISIMU;

HCIMOJIB30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTIATh XAPAKTEPHBIC NMPU3HAKU TMOHSATUA U YCTAHABIMBATh UX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS JJI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA H KPUTEpUHM MJis KiIacCUPUKAUU BEIIECTB U
XUMHYECKUX PEaKIUi;

YCTAHABJIUBATh MPUYUHHO-CICICTBEHHBIE CBA3M MEXKAY H3y4aeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKICHHUS (MHAYKTUBHbBIE, JEIYKTUBHBIE, IO
aQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MMO3HAHUS UCIIOIB3YEMBIE B XUMUH CHUMBOJAYECKHE
(3HAKOBBIE) MOJIETH, IPEOOPA3OBBIBATH MOJICTLHBIC TIPE/ICTABICHUS — XUMHUYECKUI



3HaK (CHMBOJI) DJEMEHTa, XHUMHUYeckas (opMyna, ypaBHEHHE XUMHUYECKOU
peakuuu — MpH pElIeHUH Y4YEeOHBIX IO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
IPUMEHATh Ha3BAHHBIC MOJEIIBHBIE IPEICTABICHUS Ul BBISABICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKLIUM.

2) 0a30BbIE HCCIEI0BATEIbCKUE 1CHCTBUA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O IO3HAHUS BELIECTB M XUMHUYECKHX
peaKiuu;

(bopMyIUpPOBATH LIEJIM U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauyeCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS TMIOTE3BI MO MPOBEPKE MPAaBUIBHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOaTh 32 XOJ0M
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysibTaT, (OopMyJIUpOBAThH
00001IEeHNSI ¥ BBIBOBI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BAHUS,
COCTaBJISATb 0OOCHOBAHHBINA OTYET O MPOJEIaHHOM paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
JESITENIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJNOB PEIICHUS NPAKTUYECKUX 3a1ad, IPUMECHEHUIO pPa3IudHbIX
METO/I0B IMO3HAHMS.

3) pabora c unpopmanueii:

OPUEHTHPOBAThCSI B Pa3IMYHBIX HCTOYHUKAX HHGpopMauuu (Hay4yHO-
HOMyJIApHas JHUTepaTypa XHMHUYECKOTO COJEp)KaHHUs, CIpaBOYHBbIE IOCOOus,
pecypcbl MIHTEpHeTa), aHanmu3upoBaTh MH(POPMALMIO PA3IUYHBIX BUAOB U (OopM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3alPpOChl U NPUMEHATh PA3IMYHBIE METOJbI IIPU MOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMOW [Jsi BBINOJIHEHUS YYEOHBIX 3a/1ay
OIIPENIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMY  MpEACTaBIICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TaOIHUIIBI, PUCYHKHU U IPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KadecTBe CpeAcTBa Mmpu padoTe ¢
XUMHMUYECKON MHpOpMaIUeil: NpUMEHATh MEXNpeAMETHble ((pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.



KOMMyHI/IKaTI/IBHble YHUBEPCAJIbHLIC yqeﬁﬂme IleﬁCTBHH:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/IaeMOM TEMbI B XOJI€ 1Uaora U/uiu
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYITUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MIPEIIOKEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlUCH Pe3yJIbTaTOB IMO3HABATCIIBHON JEATCIILHOCTH,
MOJIYYCHHBIX CAMOCTOSTEILHO HMIIH COBMECTHO CO CBEPCTHHKAMU IIPH BBIMOIHCHUU
XMMHYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOH pabOThI MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, Peaiu3allii Y4eOHOTo MPOeKTa, U POPMYJIUPOBATH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIICOBAHMNA MyTEM COTJIAaCOBAHMS TO3MIIMHA B
X0J1e 00CYXJICHHUS 1 00MEHAa MHCHUSIMH.

PeryasiTuBHbIC YHUBepCaJIbHbIE Y4eOHbIE 1eiiCTBUA:

CaMOCTOSITENIFHO TUIAHUPOBAaTh U OCYIIECTBISTh CBOIO IIO3HABATENIbHYIO
JeSTENbHOCTh, Ompenensis €€ Lead W 3a7adyd, KOHTPOJUpOBaTh U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeAjaraéMblid alroput™m ACHCTBUN NpuU
BBIMIOJTHEHUH YYEeOHBIX W HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
¢ deKTUBHBIN crMocod WX pemieHuss ¢ y4ETOM TMOJyYEHHUS HOBBIX 3HAHUHA O
BEIIECTBAX U XUMUUYECKHUX PEAKLIUSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JIESITENIBHOCTH HAa OCHOBE cCamMoOaHalu3a Hu
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmMeTHbIE pe3yabTaThl OCBOCHUS IMPOrpaMMBbl IO XUMUHU Ha YIIIyOJEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHHs BKIIOYAIOT cHelupUuYecKue
U1l y4eOHOro npeameTa « XUMUsD Hay4dHble 3HAHUS, YMEHHSI M CIIOCOObI AEHCTBUI
M0 OCBOEHUIO, MHTEPIPETAMN U MPeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIHLHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHWUW B PA3JIMYHBIX yUeOHBIX
CUTyalusX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C XUMuen. B
[IPOTpaMME II0 XUMHHM HPEAMETHBIE PE3YJbTAaThl IPEICTABICHBI IO TOJAaM
V3Y4YCHUS.

10 KJTACC

IIpenMeTHble  pe3ysbTaTel OCBOEHMS Kypca «OpraHudeckas XHMMSI»
OTPAKAIOT:

c(OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ U 3HAUYEHUU OpPraHUYECKON
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ pojiu B 00€CleYEeHUU YCTOMYMBOIO



Pa3BUTHS YEJIOBEYECTBA B PELICHUH MPOOJIEM 3KOJOTMYECKOW, SHEPreTUYECKON U
NUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieyeHun PalMOHAIIBHOTO
MPUPOJONOIb30BaHNs, B (OPMHUPOBAHWKM MHUPOBO33PEHUA M OOIIEH KYyJIbTYpbl
YeJIOBeKa, a TaKKe JKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

BJIAJCHUE  CHCTEMOM  XMUMHUYECKMX  3HAaHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAOIIME MMOHATHS — XUMHYECKUN JJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oOosouka artoma, s-, p-, d-aToMHBIE OpOWTaTM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS aToma, TUOpUAM3aIMs AaTOMHBIX OpOWTaneil, HWOH, MOJIeKyJa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBbHOCTh, CTENEHb OKUCICHUS, XUMHUUECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIMOHATbHAs
rpynma, pagukaig, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), M30MEpPHsI CTPYKTYpHas M IPOCTPAHCTBEHHAs (reoMeTpuYecKas,
ONTHYECKAas), HM30MEPbl, T'OMOJOTUYECKUNA psAJl, TOMOJIOTH, YIJIEBOJOPO/IBbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEIUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS
YW TpEBpalICHUS DSHEPrUM IMPU XUMUYECKUX pEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWH, MUPOBO33PEHUECKHE 3HAHMS, JEXKAIIUe B OCHOBE
IMOHUMaHHS ITPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUW; TIPEIACTABICHUS
O MEXaHM3MaX XUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKMX W KHHETHYECKHUX
3aKOHOMEPHOCTAX MX NPOTEKAaHUs, O B3aHMHOM BIIMSIHUM aTOMOB M T'PYIIII aTOMOB
B MOJIEKYJIax (MHIYKTHUBHBIA U Me30MepHbIi 3 dexTsl, opuentantsl [ u 1l pona);
(dakToIOrHYecKue CBEICHHUS O CBOMCTBaX, COCTaBe, IMOJYYEHHU U 0O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEUIIUX OPraHMYECKUX BELIECTB B OBITY M MPaKTUYECKON
NESTENbHOCTH  YEJNOBEKa, OOUIMX  HAay4YHbIX  MOPHUHIMIAX  XUMHUYECKOTO
MPOU3BOICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIEPEepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHITHIM,
YCTaHABIIUBaTh MX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA IPHU
OIMCAHUU COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCAUHEHNU;

c(hOpMUPOBAHHOCTh YMEHUI:

HCIOJIb30BATh XUMUYECKYI0 CHUMBOJMKY JUISl COCTABJICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OpraHUYECKUX
BEILIECTB;

COCTaBJISATh YPAaBHEHMS] XMMHYECKHX PEAKIMU U PACKPBIBATH UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLMM  ITOCPEACTBOM  COCTABJICHUSA



ANEKTPOHHOIO OallaHca »3TUX peaklui, peakuil HOHHOIo OOMeHa IyTEM
COCTaBJICHUS UX MOJIHBIX U COKPALIEHHBIX NOHHBIX YPaBHEHHUI;

U3rOTaBIIMBaTh MOJEIN MOJIEKYJI OPraHUYECKUX BEUIECTB NIl WIUTHOCTPALUU
X XMMHYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHU: yCTAHABIHMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJaccy/Tpynne COeAMHEHWH, JaBaTh KM Ha3BaHUS IO CUCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBoauTh TPUBHAIBHBIE HAa3BAHUS IS OTACIBHBIX
MPEJCTABUTENIE OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJIYOJI, TJIUIICPUH,
ATWICHIJINKONb, (EeHON, (QOopManmbIerujl, aneTanbJerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KUCIIO0Ta, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAs KUCJIOTHI,
[VIMIUH, aJlaHWuH, MajbTo3a, (PpyKTO3a, aHWJIWH, JUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(OPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHUJ XWMHUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJICHTHAas W HWOHHAas CBs3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3h);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bsiCHEHUs] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBA U CTPOECHUS,

cOpPMHPOBAHHOCTh ~ YMEHHM  XapakTepu3oBaTb  COCTaB, CTPOEHHUE,
bu3NYecKNe M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: AJIKAHOB, LIUKJIOAJIKAHOB, AJIKEHOB, aJKaJIUECHOB,
aJKWHOB, apOMAaTHYECKUX YIJIEBOJOPOJOB, CHUPTOB, AalbAECTHIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MIPOCTBIX U CIIOKHBIX (PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, AMHUHOKHUCJIOT, OEIKOB, yTIEBOAOB (MOHO-, JW- W TOJIUCAXAPHUJIOB),
WJUTIOCTPUPOBATh ~ TFEHETUYECKYI0  CBA3b  MEXJAY HUMH  YPaBHCHUSIMHU
COOTBETCTBYIOIIIMX XWMHUYECKHX PEAKLUHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMHPOBAHHOCTh yMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX TPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPaTHOCTH U TUIIa KOBAJICHTHOM CBSA3M (G- U T-CBS3H), B3AUMHOTO BIUSHUS aTOMOB
Y TPYNI aTOMOB B MOJICKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTJIEBOIOPOIHOTO
ChIpbsi  (HeTh, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI ero mepepaboTKH U
PaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUU O €CTECTBEHHO-HAay4YHBIX
METOJIaX MO3HAHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICTUPOBAHUM, IKCIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS;



c(hOpMHPOBAHHOCTH YMEHHUS MPUMEHSITh OCHOBHBIE ornepamuu
MBICTTUTEILHON JEATeIbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, O00O0OIICHUE,
CUCTEMATHU3aLIMI0, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBA3EH — JJISI U3YUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU W TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0ojyiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MATEpUajIbHOTO E€IUHCTBA MHPA,
WCIIOJb30BaTh CUCTEMHBIE 3HAHUS MO OPraHMYECKONW XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHMIA: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopMmysamM U ypaBHEHHSIM XUMHYECKUX PEAKIUN C UCIOJb30BaHUEM (HU3UUECKUX
BEMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapPAKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKJICHUID XUMHUYECKOU
(GbopMysBl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JOJSM XHMHUYECKHX 3JIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hopMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C TO3WUIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEACTBUS  OBITOBOM U
MPOU3BOJACTBEHHOM JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkon
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHATUSA TPAMOTHBIX PELICHUN
po0JieM B CUTYyaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO TIJIAHUPOBATh W MPOBOAWTH
XUMUYECKUN DKCIEpPUMEHT (TIOJy4eHHEe W W3yYeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKUMU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJCOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3a/lad MO pACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIOJACHUEM MpaBUIl
Oe3omacHOro oOpalieHusi ¢ BelecTBaMU H JIA0OpaTOpHBIM 000OPYIOBaHUEM,
dbopMyIupoBaTh 1ENb HCCIEAOBAHMS, MPEACTABIATH B pa3iIuyHOM (dopme
pe3yIbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

cOOJII0/IaTh MPaBHJIa IKOJIOTHYECKH I1eJ1eCO00pa3HOTO TOBEACHHS B OBITY U
TPYAOBOM NEATENIBHOCTH B LENSAX COXPAHEHHSI CBOETO 3I0POBbS, OKPYKAIOIIEH
NIPUPOJHOM CPEbl U JOCTUKEHUS €€ YCTOUUUBOTO PA3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHYECKOTO JCHCTBUSI Ha >KUBBIE OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKNUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS] OPraHMYeCKUX BEIEeCTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUW: OCYIICCTBIISTh IEJCHANIPABICHHBIA TOUCK
XUMHUYECKON MH(GOPMAIINK B PA3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeicTBa MaccoBoil nuHgopmanuu, MHTEepHeT U apyrue), KpUTUYECKU



aHAJIM3UPOBATh XUMUYECKYI0 MH(POpMAIHIO, NiepepadbaTbiBaTh €€ U UCHOIb30BaTh
B COOTBETCTBHUH C ITOCTABIICHHOM YyUeOHOM 3a/1auei.

11 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEJCTaBICHUNA: O MaTepUaIbHOM €IUHCTBE MHUpa,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SBJICHUN IPUPOABI, O MECTE M 3HAYCHUHU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00€ClEeYEeHUU YCTOMYMBOIO
pa3BUTHUS, B PELICHUH MPOOJIIEM 3KOJOTUYECKOW, PHEPreTUYECKOW M MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUM MEIWLUHBI, CO3/JaHUU HOBBIX MaTE€pUaIOB, HOBBIX
HUCTOYHMKOB SHEPrUH, B OOECIEUEHUM PAllMOHAIBHOIO NPUPOAOIOJIB30BAHNUS, B
(GOopMHpPOBaHWM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl YEJIOBEKa, a TaKxKe
HKOJIOTUYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M MIPHUPOJHOU
cpexne;

BJIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAHUH, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAIOIIME TOHATUS — XUMHUYECKHH DJIIEMEHT, aToM, SApO aToMma,
M30TOIIbI, 3JIEKTPOHHAsI 000JI04Ka aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YKIEHHOE COCTOSIHUSI aToMa, TuOpuau3anusi aTOMHBIX OpOuTasied, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEINEHb  OKUCIICHUS,
XUMHUYECKasi CBsA3b (KOBAJIGHTHAs, MOHHAs, MeETaJUInYecKasi, BOJOPOIHAs),
KpUCTAUINYECKass PpEMIETKA, XMMHUYECKAash peakuus, pacTBOP, JJIEKTPOJIMUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIUTHYECKAs IUCCOLMALUA, CTENEHb JUCCOLMALINY,
BOJIOPOAHBIN IOKa3aTellb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEMJIOBOH 3PQeKT
XUMUYECKOW PEaKIMU, CKOPOCTh XUMHUECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS JJIEKTPOIUTHYECKOW IHCCOLUMALUU, NEPUOIUYECKUAN
3akoH J[.11. MenneneeBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IPEBPALLEHUS DHEPIUU IPU XMMHUYECKUX PEAKLUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMUH, MHPOBO33PEHYECKHE 3HAHUA, JIEKAallMe B OCHOBE IIOHWMAaHUsA
IPUYMHHOCTH M CUCTEMHOCTH  XUMHUYECKHX  SIBJICHUH;  COBPEMEHHBIC
IPEICTABICHNS O CTPOCHUM BEIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAaIMOJIEKYJSIPHOM YPOBHSIX; IIPEICTABICHUS O MEXaHU3MaX XHUMUYECKHUX
peaKkiui, TEPMOAMHAMHYECKMX M  KHHETUYECKHMX 3aKOHOMEpPHOCTSAX  HX
IIPOTEKaHUs, 0 XMMHUYECKOM DPABHOBECHM, PACTBOPAX M AUCIEPCHBIX CHCTEMAXx;
(aKkTOJIOTUYECKUE CBEIEHMS O CBOMCTBAaX, COCTaBE, IMOJYYEHHU U O€30MaCHOM
MCITOJIb30BAaHUU BAXHEHIINX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
ACSITENPHOCTH  4YENOBEKa, OOIMX  HAayYHbIX NOPUHLUIAX  XUMHYECKOTO
IIPOU3BOJICTBA;



c(hOpMHPOBAHHOCTh yYMEHUWI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCHOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPH
OMMCAaHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIL30BaTh XUMHUYECKYH) CHUMBOJIMKY JJISI
coctaBieHuss (OPMYJ BEIMIECTB ¥  yPaBHCHWM  XHUMHYECKUX  PEAKIUH,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanpHble Ha3BaHUS OTAEIIBHBIX
BEILECTB;

c(hOpMUPOBAHHOCTb YMEHHUSI OMPEACIISITh BaJIEHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHHUSIX, BUJ XUMHUYECKON CBSI3U (KOBaJCHTHAs,
MOHHAs, METa/NIN4ecKas, BOJOPOJHAs), THUN KPHUCTALINYECKON PpEIIETKU
KOHKPETHOT'O BEILECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBS3M W THIMA KPUCTAUIMYECKON pemETKH, OOMEHHBIN Hu
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MBbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOpPMHPOBAHHOCTh ~ yMEHUH:  KJIacCU(PUIMPOBAaTh:  HEOPTaHUYECKHE
BEILIECTBA 10 UX COCTABY, XMMUYECKHUE PEAKIIUU MO PA3JIMUYHBIM MPU3HAKaM (UUCITY
U COCTaBYy pEarupyrolifx BEIIECTB, TEIUIOBOMY 3(P(PEKTy peakiuu, U3MEHEHUIO
CTENICHEH OKHCICHHUSI DJIEMEHTOB, OOpaTMMOCTH, YYacTHIO Karajau3aropa u
JPYTHe); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH JUIsl KiIacCUPUKaUU
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUi;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MIEPUOINIECKOTO 3akoHa [l.
N. MenpeneeBa u J1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIUU;

c(OpPMHPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OHJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[lepuomnueckor  cucrembr .M.  MengeneeBa,  UCHOJB3ys  TMOHSATHS
«QHEPreTHUECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSHHS aToMay;
OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHUYECKHUX DJJIEMEHTOB W HX
coeqMHeHUM 1o nepuogaMm W rpynmnam  Ilepuwomnueckoir cucremsr J[. .
MeHieneeBa, BaJICHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JI0YEK;

chOpPMHPOBAHHOCTh YMEHHIA: XapakKTEPH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOJTBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MTOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIH;

c(OPMHPOBAHHOCTh YMEHUS PACKpPhIBATh CYIIHOCTH: OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakuid HOHHOTO OOMEHa MYTEM COCTABIICHUSI WX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  ypaBHEHHW;  peakuui  TUAPOIM3a;  peaKuuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U AIIOMHUHMUS);

c(OPMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMUAYECKUX PEaKUUH C Y4ETOM KX DHEPTETHUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTH XHMHWYECKOM PpEAKUUH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMUYECKOIO0 PaBHOBECHS OJ1 BIUSHUEM
BHEIIHKMX Bo3zaeicTBui (mpunmun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XHWMHUYECKHE pPEAKIUH,
JeXalme B OCHOBE NPOMBINUIEHHOTO IIOJIYYEHUs CEPHOM KHCIJIOThI, aMMHaKa,
oOIre HayyHble MPUHLIMIBI XUMHUYECKHMX MPOU3BOJICTB; ILEIE€CO00Pa3HOCTh
NPUMEHEHUS] HEOPraHUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pE€HMS COOTHOILIEHHS PUCK-TI0JIb3A;

c(OpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOW 3HAHUN O METOJaxX HAYYHOTO
MO3HAHUS SIBICHUNH NpUpOlbl — HAOIIOJEHUE, H3MEpEHUE, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIb3yEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHSI IPUMEHSATD 3TH 3HAHUS NP SKCIEPUMEHTAJIBHOM HCCIEA0BAHNUN BEILECTB
U Uil OOBSICHEHHS] XUMHUYECKHUX SBJICHHUH, HMEIOIIMX MECTO B MPHUPOJE,
IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKA U B IIOBCEIHEBHOU KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISBIISATh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATHSIMU WM TPEACTABICHUSAMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX IPEAMETOB IS
00j1ee 0OCO3HAHHOTO TOHUMAaHUsI MAaTEPUAIHLHOTO €JMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCIIOJIB30BAHUEM
NOHSATUNA «MaccoBasi JIOJISI BEIIECTBA B PACTBOPE» U «MOJSPHAS KOHLICHTPALUS»;
Macchl BellecTBa WM 00bEMA ra3a 1o M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOro 3ddekra
peaKkiuy; 3HA4YECHHUs BOJOPOAHOIO II0KA3aTellss pacTBOPOB KHUCIOT M IIEIOYEH ¢
U3BECTHOM CTENEeHbIO AMCCOLMAlUU; Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA)
MIPOAYKTa PEAKLHH, €CIU OJHO U3 MCXOJHBIX BEUIECTB JaHO B BHJIE PacTBOpa C
OTpeNeNEHHON MacCOBOM JI0JIEW PacTBOPEHHOTO BEIIECTBA WU JTaHO B M30BITKE
(uMeeT mMpHUMeECH); JOJM BbIXOAA MPOJIYKTa pPEAKIHMH; OOBEMHBIX OTHOILIEHUI
ra3os;

c(OpPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IJIaHUPOBATH M MPOBOAMTH
XUMHYECKUH  SKCIIEPUMEHT  (MpOBEIEHHWE  peakiuil  HMOHHOTO  OOMeEHa,
IIOATBEPKICHUE KAUECTBEHHOI'O COCTAaBa HEOPIraHUYECKHUX BEILECTB, ONPEIAECICHUE
Cpeabl PacTBOPOB BEIIECTB C TNOMOIIBK) HWHIWKATOPOB, HM3y4YCHUE BIWSHUS
pa3nuYHbIX  (PAKTOPOB HA CKOPOCTh XHMMHYECKOW  pEaKIUH, pEIICHUE
AKCIIEPUMEHTAJBHBIX 3afa4 1o Ttemam «Metamwmey u  «Hemeramne») ¢
coOIIoIeHreM MpaBul 0€30MacHOro oOpallleHusi ¢ BElIeCTBAMU U J1ab0paTOPHBIM
o0opynoBaHueM, (opmyaupoBaTh 1€Jdb HCCICAOBAHMS, NPEICTABIATH B



paznu4HON (opMe pe3yIabTaThl IKCIIEPUMEHTA, aHATM3UPOBATh W OIEHWBATH MX
JIOCTOBEPHOCTD;

c(hOopMHUPOBAHHOCTh YMEHUH: COOIIOIATh MpaBuUa MOJIb30BAHUSI XUMHUUYECKOM
nocyo W JabopaTopHbIM O00OpyJOBaHHMEM, OOpalleHUs C BeElIeCTBAMH B
COOTBETCTBHHM C WHCTPYKIIUSIMHA TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUUYECKHUX
OTIBITOB, YKOJIOTHYECKH 11eJIeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOU
NEATEILHOCTUA B ILIEJSAX COXPAHEHHUSI CBOETO 370POBBS, OKPY’KAIOIIECH MPUPOIHOU
Cpeapl W JOCTWXKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIMACHOCTH
TOKCUYECKOI'0 JICUCTBUSI HA KUBBIE OPraHU3MBI ONpPEIACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIci nmokazarens [IJK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANPABICHHBIA TTOUCK
XUMUYECKOW MH(OpMaILIMK B PA3JIMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHast
auTepaTypa, cpeAcTBa MaccoBor nHpopManuu, UHTEpHET U Apyrue), KPUTUIECKH
aHAJU3MPOBATh XUMHUUYCCKYI0 MHGOPMAIMIO, TIepepadaThiBaTh €€ M HCIIOJIb30BaTh
B COOTBETCTBHUH C TTOCTaBJIEHHON y4eOHOM 3a1a4eii.
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Hroro no pazgeny 54
Pa3zgen 3. XuMus u :KU3HbL
31 Metoibl TO3HAHUS B XUMHUHU. XUMHUS U 9
' KH3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtposabHbie
padoTbI

IIpakTHyeckue
padoThI

Jara
HU3y4YeHH
|

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[IpenmeT u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHHE O MHOTO0Opa3uu
OPraHNYeCKUX COCTUHEHUHN

DJEeKTPOHHOE CTPOCHUE aToMa yrieposia
(ocHOBHOE 1 BO30YXIEHHOE COCTOSIHHS).
BasneHnTHble BO3MOXKXHOCTH aTOMa yriepoia

XUMHUYECKas CBSA3b B OPraHUYECKUX
COeTMHEHMIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U, CIOCOOBI pa3pbiBa
CBsI3EH

Teopust cTpoOeHUsT OPraHUYECKUX
coenuHenuit A. M. bytneposa

Buael nzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3¢ eKTh B MOJIEKYJIaX OPTraHHYECKUX
COCJIMHECHUH

[IpencraBnenue o kmaccuukanuu u
cuctematudeckass HomeHkinarypa (IUPAC)
OpPTraHUYECKUX BEIICCTB

Kiaccudukanmst peakiuii B opraHn4ecKoin
XUMHUHN




CI/ICTCMaTI/I3aHI/I5{ n O606IJ.[CHI/IC 3HAHUM 110
TEMC

AJKaHBI: TOMOJIOTUYECKHUH psJl, o01Ias
(dhopmyna, HOMEHKIATypa U U30MEpHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI

10

dusnueckue U XUMUYECKHE CBOMCTBA
AJIKAaHOB

11

Haxoxxaenue aikaHoB B IPUPO/IE.
Crioco0bl 1MoJTy4eHus: U IpUMEHEHUE
aJIKaHOB

12

Huknoankansl: obmas Gpopmyiia,
HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMUYECKHX CBOKCTB, CIOCOOBI
MOJTyYCHHUSI U TIPUMEHEHHE

13

Pemenue pacuérHpix 3a1a4 Ha
orpeeNneHNue MOJIEKYIIpHOU (HOpMYITbI
OpPraHUYEeCKOTO BEIIECTBA 110 MACCOBBIM
JIOJIIM aTOMOB JJIEMEHTOB, BXOIAIINX B €0
cocraB. CucreMaru3amnus 1 0000IIcHHE
3HAHUHU T10 TeME

14

AJIKEHBI: TOMOJIOTHYECKUN psijl, oOmias
(dhopMyIia, HOMEHKIIATypa, SIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI.
CtpyKTypHas ¥ LIUC-TPAHC-U30MEPUS
AJIKEHOB

15

dusnyecKknue 1 XMUMUIECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa




CrniocoObl ostyueHus ¥ IpUMEHEHUE

16
AJIKEHOB
[IpakTnueckast pabora Ne 1 o Teme

17 "[lonyyeHue 3TUIICHA U U3YYEHUE €TO
cBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA

18 oTpeieTICHUE MOJICKYJIIPHON (OPMYIIbI
OpPraHUYECKOT0 BEIIECTBA
AJKaJIUeHbI: CONPSIKEHHBIE,

19 W30JMPOBAaHHbIC, KyMYJIMPOBAHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOESHMUSI

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB

71 CriocoObl osryueHus 1 IpUMEHEHUE
aJKaJUuEeHOB
AJKWHBI: TOMOJIOTUYECKHUH PsJI, 001IIas

” (dhopMyIa, HOMEHKIIATypa, SIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
¢du3nyeckue CBONWCTBA

23 XHUMHUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakMy Ha TPOMHYIO CBS3b

25 CriocoObI osryueHus 1 IPUMEHEHUE
AJKUHOB

26 Pemenne 3amau: pacu€rsl 110 ypaBHEHHIO
XUMUYECKON peaKuu

7 CucremaTtu3zaius u 0000IIeHNe 3HAHUHN TT0

TEMEC




28

ApeHbI: TOMOJIOTHYECKUH psif, oO1Ias
¢dopmyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE MOJICKYJI
OeH3071a U TONIyoJla, UX GU3NYECKUE
CBOMCTBa

29

XHUMHYECKHE CBOMCTBA ApPCHOB: pCaKIINU
3aMCIICHUA

30

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLINN
IIPUCOEIUHEHUS, OKUCIIEHUE TOMOJIOTOB
OeH3ona

31

Oco0eHHOCTH XUMUYECKUX CBOWCTB
CTHpOJIa

32

Pemenne pacu€THbIX 3a71a4 HA
OTIpeJieJIeHUue MOJIEKYJIIPHON (pOPMYJIbI
OpPraHUYECKOro BEIECTBA

33

CriocoObI osryueHus 1 IpUMEHEHUE
apeHoB

34

I'enernueckas cBSI3b MCXKAY pa3s/INdYHbIMHA
KjlacCaMU yrijieBOaA0opoa0B

35

PacuéTel mo ypaBHEHUSIM XUMUYECKUX
peakmuii. Cuctemartusamus u 00001eHne
3HAHWUH 110 TEME

36

[Ipupoansriii raz. [lomyTHbie HeDTAHBIE
rasbl

37

KameHHBI#1 yroiab 1 NpoayKThI €ro
nepepaboTKu

38

Hedtp 1 cniocoOsI e€ nepepaboTKH.




[IpumeHeHne MpoyKTOB MepepadoTKu
HeTH

39

I'enermueckas cBSI3b MCXKAY pa3InYHbIMU
Kj1aCCaMH YIJICBOJA0OPOI0B

40

["anoreHonpou3BoiHbIE YIIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKkLuu
3aMelleHus TajJoreHa

41

JeWcTBue 1enouei Ha
rajoreHnpou3BoHbIe. B3anmoneiictBue
JIATAJIOT€HAIKAHOB C MarHUEM U LIMTHKOM

42

Cucrematusanus U 00001IeHIE 3HAHUI 110
pazneny "YrieBonopoasr"

43

KontponeHas paboTa mo teme
"Vranesonopoast"”

44

[IpenenbHbIe OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psijl, oOmas popmyna,
CTPOCHHUE MOJICKYJI, U30MEPHSI,
HOMEHKJIaTypa, Kiaccudukanus,
(u3nueckue cBoicTBa

45

XnMHU4YecKHe CBOMCTBA MMpCACIbHBIX
OAHOATOMHBIX CITMPTOB

46

Crioco0bl 1osTy4eHus: U IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

47

[IpocTeie 3¢upsl: HOMEHKIIATYpa U
U30MepHsl, 0COOCHHOCTH (PU3UUECKUX U
XUMHUYECKUX CBOUCTB

48

MHoOT0aTOMHEIC CIIUPTHBI: OTUJIICHTJIMKOJIb U




TIIALEPHH, UX PU3UYECKHE U XUMUYECKHE
CBOMCTBA

Crioco0bl MoJTy4eHus: U IpUMEHEHHE

49 MHOTOATOMHBIX CIIUPTOB

50 DeHOII: CTPOCHHE MOJIEKYIIBI, (PHU3NIECKHE
cBoicTBa. TOKCHYHOCTH (peHOIIa

51 XuMHUYECKUe CBOMCTBA (heHoa

5 CriocoObl nostyueHus ¥ IpUMEHEHUe
¢denomna
IIpakTudeckas padora Ne 2. Pemenue

53 9KCIIEPUMEHTAJIbHBIX 3aa4 10 TeEME
"CriupTsl U peHob!"

54 CucremaTtu3zanus u 00001IeHHEe 3HAHUHN 110
TeMe
Anbaeruibl M KETOHBI: 3JIEKTPOHHOE

55 CTpOeHHE KapOOHUIbHOU IPYIIIBL;
TOMOJIOTUYECKHE PAJIbI, 0011as hopmya,
M30MepHsl 1 HOMEHKIIATypa

56 Anbaerubl ¥ KETOHBI: pU3NYECKUE
CBOICTBa; peakLUu IPUCOEAUHEHNUS

57 Peakiiun OKHCIIEHUS U KayeCTBEHHbIE
peaKkLuy aJbJIeruI0B U KETOHOB

53 CriocoObl nostyueHust aabAeruI0B U
KETOHOB
OHOOCHOBHEBIE TIPeIeTbHBIE KAPOOHOBHIE

59 KHCJIOTBI, 0COOEHHOCTH CTPOCHHSI X

MOJIEKY I




60

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KUCJIOT, UX (pU3NYEeCKUe CBOWCTBA

61

XHWMHUYECKUE CBOMCTBA MPEACIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHCI0Thl. MHOrOoOpa3ue kapOOHOBBIX
KHCJIOT

63

Oco0OeHHOCTH CBOMCTB: HETIPEAETbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUIPOKCUKAPOOHOBBIX
kuciaort. [lpencraBurenu BbICIINX
KapOOHOBBIX KHUCJIOT

64

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObl nostyueHus 1 IpUMEHEHUE
KapOOHOBBIX KHCIIOT

66

CrnosxHbie 3(hUpbl: TOMOJIOTUYECKUH DAL,
obmas popmyia, uzomMepus u
HOMEHKJIaTypa

67

dusnyeckue 1 XUMHYECKUE CBOMCTBA
3¢upoB

68

Pemenue pacu€rHpIx 3a/1a4: 0 ypaBHEHUIO
XUMHUYECKON PEaKIuu, Ha ONpPEEIICHUE
MOJIEKYJISIPHON (hOPMYJIBI OPraHUIECKOTO
BEIIleCTBa

69

[IpakTnueckas pabora Ne 3. Pemenue
9KCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
"Kap6onoBbie kucnotbl. CinoxHbIe 3PupbI"”




70

XKupsl: ctpoenue, pusndeckue u
XUMUYECKHUE CBOMCTBA (TUAPOITHU3)

71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COZIepIKaIllNX OCTATKU HEMPEAETbHBIX
KUPHBIX KUCIOT. JKupsl B mpupoze

72

MI)IJ'Ia KaK COJIN BBICIINX Kap6OHOBI)IX
KHCJIOT, nX Morotee neiicteue. [lonstue o
CHUHTCTHUYCCKHUX MOKOIINX CpG}lCTBaX

(CMC)

73

['eneTndeckas CBsI3b yIiI€BOJOPOAOB H
KHCJIOPOJICOIEPKALUX OPraHUYECKUX
BEIIECTB

74

Pacuérel o ypaBHEHUSAM XUMHUYECKHUX
peaxkuuii

75

Cucrematusanus U 0000IIeHIE 3HAHUI 110
TEME

76

OO01mas xapakTeprcTUKa YIIIeBOJAOB U
KJaccu(uKaIus yriieBoj1oB (MOHO-, IU- U
MOJIMCAXaPHUIbI)

77

Mounocaxapuabl: pu3nyecKrue CBOMCTBa U
HaxO0JICHHE B MPUPOJIC

78

[IpumeHeHue II0KO03bl, €€ 3HaU€HUE B
KHU3HEACSITEILHOCTH OpraHu3Ma

79

Jlucaxapuipl: caxaposa, MalibTo3a U
nakTo3a. Haxoxaenue B mpupoae u
MIPUMEHECHUE TUCaXapHIOB

80

[Tonucaxapuapl: CTpOEHHE MAKPOMOJIEKYI,




(I)I/I3I/I"IGCKI/IC N XUMHYCCKHUC CBOI’ICTBE[,
IMPUMCHCHUC

81

IlonsTHe 00 HNCKYCCTBCHHBIX BOJIOKHAX

82

PemreHne pacueTHbIX 3a7a4 Ha
OIIpEZICIICHUE T0JIA BBIXOAA ITPOLYKTa
peaKkuuu OT TEOPETUYECKH BO3MOKHOTO

&3

CucreMatuzanus U 0000IeHYE 3HAHUM 110
pazneny

84

KonrponsHas pabora o teme
"Kucnopoaconepkaiue OpraHndecKkue
COeIMHEHUS "

85

AMUHBIL: KIaccu(UKALINS, CTPOSHHUE
MOJIEKYJI, o0mas popmyia, uzoMepus,
HOMEHKJIaTypa U (U3HYECKUEe CBOICTBA

86

XnMHU4JecKre CBOMCTBA aJ'II/I(l)aTI/I‘leCKI/IX
AMHWHOB

87

AHWINMH: CTpOEHUE aHWJIMHA, 0OCOOEHHOCTH
XMMHUYECKHX CBOMCTB aHMWJIMHA

88

Crioco0bl 1oJTy4eHus: U IpUMEHEHUE
anmu(aTuIecKux aMHHOB

89

AMUHOKHCIIOTBI: HOMEHKIJIaTypa U
nuzomepusi, pusnyeckre cBoicTBa.
OTnenbHbIE MPEICTABUTEINN Ol
AMHWHOKHCJIOT

90

XHMHYECKHE CBOICTBA AMHWHOKHCJIOT, UX
OMOJIOTrMYECKOE 3HAUYeHHE aMUHOKHCIIOT.
CuHre3 u TUApPOJIN3 NICTITUI0B




91

Benku kak mpupoHbIEe TOIUMEPHL;
CTPYKTYpHBI O€JIKOB

92

XUMHAYECKHE CBOUCTBA OCIIKOB

93

A3oTcojepKalue reTepouKINnIecKue
COCONHCHUS. HYKJ'IeI/IHOBI)Ie KHUCJIOTBI:
COCTaB, CTPOCHHE U OMOJIOTHUYECKAs POITh

94

[Ipaktudeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAJIbHBIX 3a7a4 10 TeEME
"A30TCcoIepKalIie OpraHu4eCcKe
coeTuHeHUs"

95

[Ipaktudeckas padora Ne 5. Pemenue
IKCTIEPUMEHTABHBIX 33]1a4 110 TeMe
"Pacrio3HaBaHne OpraHUYECKUX
coeqrHeHnin"

96

KonrponsHas pabota o teme
"A30TCcoIepKalIie OpraHun4ecKue
COeIMHEHUS"

97

OCHOBHBIE TTIOHSTHS XUMHHI
BBICOKOMOJICKYJISIPHBIX COCIMHEHUM U
MCTOJIbI UX CUHTEC3a —IIOJIMMCPHU3aluAg U
IOJIMKOHACHCAIUA

98

[Mnactmaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

DnacToMepbl: HaTypaJlbHbII
CHHTETHYECKHe Kayuyku. Pe3una

100

BousiokHa: HatypaiabHbIE, HCKYCCTBEHHBIE,
cunretnueckue. [lonmmmepsl cienuanbHOro
Ha3HAYCHUS




[Ipaktuyeckas pabora Ne 6. Pemenue
101 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1
"Pacno3HaBaHue IIAaCTMACC U BOJIOKOH"

O0001IeHrEe U cCUCTEMAaTU3alIUI
102 M3YyYEHHOTO MaTepualia mo TeMe 1

"BricOkOMOIEKYIsIpHBIE COEAMHEHUS"

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHHu
s

DJIEKTPOHHBIE
nudgposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

Atom. CocTaB aTOMHBIX si7iep. XUMUUECKUM
anemMeHT. M3oTomnsl

CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC HHCJIA

Krnaccudukaiiist XAMUIECKUX SJIEMEHTOB (-,
p-, d-, f-amemenTshI)

PacnpenencHue 371eKTPOHOB IO aTOMHBIM
opOuTaIsIM

DNeKTpOHHBIE KOH(UTYpAIH aTOMOB
JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM
COCTOSIHUH

DJeKTpOHHBIE KOH(PHUTYpAIUK HOHOB.
DIIEKTPOOTPULIATEIBHOCTh

IIepnonnueckuit 3akoH u [lepunoanueckas
CHCTeMa XUMHYECKHX 3JemMeHToB /. .
Meneneesa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOEHHUs AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB
XUMHYECKHUX IJIEMEHTOB H 00pa3yeMbIX HMH
MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIaM U
nepuoaam

CI/ICTCMaTI/ISaI_II/IH n O606H.[€HI/I€‘ 3HAHUM 110




TEME

10

Bunapr xumuueckou cBsI3u. MeXaHH3MBI
00pa3oBaHMs KOBAaJCHTHOM CBSI3H.
Bonopoanas cBs3b. MexXMONIEKyISIpHBIC
B3aUMOJIEHUCTBUS

11

BajieHTHOCTE M BaJIEHTHEIE BO3MOKHOCTHU
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM

12

[IpencraBnenus 0 KOMIUIEKCHBIX
COCIMHEHMSIX: COCTAaB U HOMEHKJIaTypa

13

BemectBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHus. THIb
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

[TonsATHE O IUCIIEPCHBIX CUCTEMAX.
IIpencrasneHue 0 KOJUIOUIHBIX pacTBOpax

15

HcTrHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

Crnoco0Obl BeIpaKEeHHsI KOHIIEHTPALUU
pacTBOpoB

17

Pemienue 3a1au ¢ ucnoyib30BaHUEM MOHSATUN
"MaccoBas 107151 paCTBOPEHHOIO BelecTna',
"MoJIsIpHAst KOHIIEHTparus"

18

Knaccudukarnus 1 HOMEHKIATypa
HEOPraHMYECKNX BEIIECTB

19

Cucremaruzanus U 0000ILIEHUE 3HAHU 110




TEME

20

KonTposnbHas padora o temam "CtpoeHue
aroma. [lepronnueckuii 3aKOH U
[Tepuonuueckasi cuicTeMa XUMHYECKHX
anemenTtoB JI. 1. Menpgeneesa", "Crpoenue
BemiecTBa. MHOroo6pasue BemiecTs"

21

Krnaccudukaruys XuMA4eCKUX peakiuii B
HEOPraHWYECKON U OpPraHN4eCKON XMMUH.
3aKOH COXpaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAaHEHHUS U NPEBpAIICHUS SHEPTUH NPU
XUMUYECKUX PEaKLUsIX

22

TennoBsie 3((HeKThl XUMUYECKUX pEaKInil.
TepMoxuMuyeckue ypaBHEHHS

23

Breraucnenus 1o YPaBHCHUAM XUMHYCCKUX
peaKquI U TCPMOXNUMHNYCCKHUM YPAaBHCHUAM

24

CKopocTh XMMHMUECKOH peakuuu, eé
3aBUCUMOCTh OT Pa3IHYHBIX (PAKTOPOB.
Karanms u karanusaropsl

25

TI'omoreHnnsie u TCTCPOTCHHBIC PCAKIIUN

26

[Ipaktrueckas padora Ne 1 o teme
"BnusiHue pa3nu4HbIX (PaKTOPOB HA
CKOpPOCTh XUMHYECKON peakiuu"

27

OO6paTtumble 1 HEOOpATUMBbIE pEaKLUu.
XUMHUYECKOE PABHOBECHE

28

[Ipaktuyeckas padora Ne 2 o teme
"BnusiHue pa3nuyHbIX (PaKTOPOB HA
MI0JIO’KEHUE XUMUYECKOTO paBHOBECHS"




9HeKTpOHI/ITI/I‘ICCKa$I JUcconuanusi. CunpHbIC

29 U cia0ble 2JIeKTponuThl. CTETIeHb
JUCCOIMAIIIT
Honnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBopoB. Bomopoansrit mokasarens (pH)
pacTBopa

31 I'maponus cosneid. Peakiuu, mpoTekaroniue B
pacTBopax 3JIEKTPOIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XUMUYECKUE PEAKIIUU B pacTBOPAX
AJIEKTPOIUTOB"
OKHCIUTENBEHO-BOCCTAHOBUTENIbHbBIE

33 peakiuu. BaxHeime OKUCIUTENU U
BOCCTaHOBUTENH

14 MeTto/ 31IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

15 DNEKTPOIU3 PACTBOPOB U PACILIIABOB
BEIICCTB

36 Pemrenne 3amau pa3au4HbIX TUIIOB

37 Pewrenne 3ama4 pa3ianyHbIX TUIIOB

13 CucremaTu3zaius U 0000IIeHHEe 3HAHUHN TT0
TeMe "XuMHUYECKHUEe peakinuu"

39 Konrtponbnas padora no Teme "Xumuueckue
peakun"

40 [Tonoxxenue HemetaiuioB B [leproanyeckoii

CHUCTEME XUMHUYECKUX d1eMeHToB []. 1.
MemnieneeBa 1 0COOCHHOCTH CTPOCHHS MX




aToMOB. PU3NYECKHUE CBOMCTBA HEMETALJIOB

41

Annotponusi HEeMETaJUIOB (Ha puMepe
KHCIIOPOJa, cepbl, hocdopa u yriaeposa)

42

Bonopona: nonyuenue, puznueckue u
XMMHYECKHE CBOMCTBA. [ 'UIpubl

43

l"asiorensl: HAXOXkIEHUE B PUPOJIE, CITOCOOBI
HOJIy‘IeHI/ISI, (1)I/I3I/I‘-IGCKI/I€ U XUMHWYCCKHC
CBOMCTBA

44

lNannorenoBomopoasl. Baxunenmue
KHACIOPOJICOAEPIKALUE COEUHEHUS
raJIOT€HOB

45

JlaGopaTopHble U IPOMBIIUIEHHBIE CLIOCOOBI
nojy4eHus rajgoreHoB. [Ipumenenue
TaJIOTEHOB U X COEIUHEHUM

46

[TpakTrueckast padota Ne 4. Pemnienne
JKCIIEPUMEHTAIbHBIX 3334 10 TeEME
"T"anorens"

47

Kucnopona: mabopatopHbie 1
IMPOMBIIIJICHHBIC CII0OCOOBI MMOJIy4CHMU,
duznyeckue U xumuueckre cBorcTBa. O30H.
[IpumeHeHne KuciIopoja u 030Ha

48

OKcubl U IEPOKCHUIBI

49

Pemenune 3amaq Pa3JINYHLBIX TUIIOB

50

Cepa: Hax0XJICHHUE B MPUPOJIC, CITOCOOBI
NoNy4eHus!, PU3NIECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopon, CyIbpuabl




52

Kucnoponconep:xaiue COeJUHEHNS CEPBI.
OCcoOEHHOCTH CBOWCTB CEPHOM KHUCIIOTHI

53

[TpaxTrueckas padorta Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
eé coequuenus"

54

A30T: HaAX0XKJIEHHE B MPUPOJIE, CITOCOOBI
noJry4eHusi, GU3NIEeCKUEe U XUMHUIECKUE
CBOMCTBA. AMMUaK, HUTPUIbI

55

Kucnopoacoaepxkaiiue CoeTuHEHHsI a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeHneHue a30Ta U €ro COEIMHEHUII.
A3zoTHbIE y10OpeHus

57

docdop: HaAXOKIEHUE B IPUPOJIE, CIOCOOBI
HOJy4eHUs, PU3NUECKUEC U XUMUYECKHE
cBoiictBa. @ochunst u pochun

58

Oxkcunbl hocdopa, pochopconepxarnire
kucnoTbl. Conu GochopHOil KUCTOTHI

59

[Tpumenenue dhochopa u ero CoeTMHESHUN.
®dochopHbie y10OpeHHst

60

[Ipaktuyeckas padora Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 10 TemMe "A30T U
docdop u ux coenuHeHU"

61

VYriepoa: HaxoKJe€HUE B IPUPOJIE,
QIJIOTPONHBIE MOAU(DUKAINK;, (PU3HUECKHIE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE

62

Oxkcun yrnepona(Il), okeun yrnepona(I1V),
yrOJbHasl KUCIJIOTa U €€ COIU




63

Pemienue 3amaq Pa3JINYHBIX TUIIOB

Kpemumuii: HaxoxxaeHne B Ipupoze, Criocoobl

64 NOJTyueHus!, PU3NYECKUEe U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuus(1V), kpeMHueBast kuciora,
CUJIMKAThI

66 IIpuMeHeHnEe KpeMHUS U €70 COCIUHEHUMN.
CrekJio, €ro nojryueHue, BUAbI CTEKIIa

67 Pewrenne 3ana4 pa3jan4HbIX TUIIOB

68 Cuctematu3zanus 1 00001IeHIEe 3HaHUH 110
teme "Hemeramnsr"

69 Kontponbnas padota o teme "Hemeramibr"

70 AHanu3 pe3yiabTaToB KOHTPOJIBHON PabOTHI,
KOppEKLHs OINO0K
[Tonoxenne Meramnos B llepuoauyeckon

71 CUCTEME XMMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI0YEeK aTOMOB METAJIJIOB

7 OO6ume uznyeckre CBOMCTBAa METAIIIOB.
[IpumeHeHnEe METaIOB B OBITY U TEXHHKE

73 Crnnasel MetaioB. Kopposust meramios

74 Pemienue 3a1ayd pa3iMyHbIX THUIIOB
DNEeKTPOXUMHUYECKUN Psiji HAIPSKEHU I

75 MeTauioB. O0Iue criocoOb! MOIydeHUs
METaJIJIOB

76 OO01as xapakrepucTuka MeTamuioB [A-

rpynnsl [leproanueckoil cucTeMsl




XMMHMYECKHUX 31€MEHTOB. HaTpuil u kanuii:
MoJTydeHUE, PU3NIECKUE ¥ XUMHUUYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U
HUX COEIMHEHUN

77

OO6mas xapakrepuctuka meTaiuioB I1A-
rpynnsl [lepuoanueckoit cucteMsl
XHUMHYECKHUX 3JIEMEHTOB. Marauii u
KaJbIUil: mony4yeHue, Gusnueckue u
XUMUYECKHUE CBOMCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

78

’KécTtrocTb BOJBI M CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHUI: nody4yeHue, pusndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE

80

AmdotepHbIe CBOICTBA OKCHIA U
THIIPOKCHU/IA ATFOMUAHUS,
THJIPOKCOKOMIUIEKCHI allFOMUHHS, UX
pUMEHEHNE

81

Pemenue 3aaa4 pPa3IM4YHbIX TUIIOB

82

[Ipaktuyeckas pabora Ne 7. Pemienue
9KCHEPUMEHTANIBHBIX 337124 110 TeMe
"MeTasuibl ITIaBHBIX NOArpynn”

83

OO1mast XapaKTepUCTHKA METAIIJIOB
no6o4yHbIX toarpyri (b-rpyrm)
[epronnveckoit CHCTEMbI XUMUYECKUX
JJIEMEHTOB

84

DuU3NYECKHE U XUMUYECKUE CBOMCTBA Xpoma
U €r0 COEIMHEHUM, NX TPUMEHEHUE

85

Baxwuelime coelMHEHUs MapraHiia.




[Iepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

dusnueckue U XUMHUIESCKHE CBOMCTBA JKeje3a

86 u ero coenuHenui. [lomydyenue u
IIPUMEHEHUE CIUIABOB XKeye3a

27 DU3NYECKHE U XUMUYECKUE CBOMCTBA MEIHN U
€€ COeIMHEHN, UX TPUMEHEHUE
DuU3NYECKHE U XUMUYECKUE CBOMCTBA LIMHKA

88 U €r0 COEAMHEHNH, X IPUMEHEHUE.
I'mapokcoKOMITIIEKCHI IIMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 SKCMEPUMEHTAJIbHBIX 33]1a4 110 TEME
"MeTanmibl 1oO0OUHBIX OArpynHn”

90 Pemenue 3anay pa3nn4HbIX TUIIOB

01 O06o0011eHre U crucTeMaTu3alus U3y4YeHHOTO
Marepuaia no teme "Metamuib"

92 Kontponbnas padota o teme "Metaysr"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHOM paboTHI,
KOPPEKIHS OIHO0K
Ponb xumun B 00ecrieueHuH YCTOMYUBOTO

94 pa3BuTHs yenoBeyecTBa. [lonstue o
HAy4YHBIX METOJIaX UCCIIEIOBAHUS BEIIECTB
Hayunbie npuHUUIIBI OpraHUu3alnu

95 XUMHUYECKOTO MMPOU3BOJICTBA.
[IpoMbIeHHBIE CIOCOOBI TOTYUYEHUS
BAKHEUIIUX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHNE OKPYKaroIIeH




CpCAbl U €TI0 MOCICACTBUA

Xumus u 3A0POBLEC YCIIOBCKA.

97 1
JlexapcTBeHHBIE CpeCTBA

03 Xwumus mai. Poab xumuu B o0ecrieueHuu 1
MHIIEBON 0€30I1aCHOCTH

99 Kocmernueckue u napproMepHbie CpeICTBA. |
briToBas xumus
XuMus B CTPOUTENILCTBE. BaxkHenme

100 CTPOMUTEIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHuabl

101 XUMHS B CEJILCKOM XO3SHUCTBE. 1
Opranuydeckrie 1 MUHEPATbHBIEC YA00pEHUs

102 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 1
TeMe

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






