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MOACHUTEJIbBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanpHO 00pazoBaTeIbHOM MporpamMMbl cpeiHero ooiero oopazoBanusi(DOIT
COO), mpencrapneHHblx B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, ¢ yuérom KoHuemmmu mnpenomaBaHus ydeOHOTO TpenMeTa
«Xumus» B o0Opa3oBarelbHBIX opraHm3anusx Poccuiickori  ®enepanuu,
peaIu3youmX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX TOJIOKEHHIM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
roaa» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusT Ha YpPOBHE YIUIYOJIEHHOTO W3y4YEHHUS 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yyenue mnpeamera, pealiddyeMoe B YCIOBUSX JU(PHEpPEHIIMPOBAHHOIO,
npoduiabHOro OOyuYeHHUs, MPHU3BAHO O0OECIeuuTh 001e00pa3oBaTebHYI0 U
OOIIEKYyIbTYPHYIO TOJATOTOBKY BBIMIYCKHUKOB IIKOJBI, HEOOXOIUMYIO ISt
aJanTayy uX K OBICTPO MEHSIOIIMMCS YCIIOBHSM JKU3HHU B COIIMYME, a TAKXKe JIJIs
POJIOJDKEHUS O0y4YeHUsI B OpraHu3auusx npodeccuoHasbHOro o0pa3oBaHus, B
KOTOPBIX XUMUS SBJISIETCS] OJJHON U3 TPUOPUTETHBIX AUCIUIUIMH.

B nporpamme mo XWMHUM Ha3HauYCHHE TpeaMeTa «XUMHS» IOTydaeT
NOJIpOOHYI0  MHTEPIPETaldi0 B  COOTBETCTBUHM C  OCHOBOIOJIArarOIIMMHU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIE€NIeH, COJIepKaHuUsl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBHUETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJHSAEMBIE MPOrpaMMOM IO
XUMHUH (PYHKIHU:

e uH(POPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoil olecreynBaeT
MOJIy4YeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIeH CTpaTeruu
00y4eHUs, BOCIIMTAHUSI U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLLIAs, KOTOpast pe1ycMaTpUBaET
ONpPE/CIICHUE: MPUHIUIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEILHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTEPUCTUK; TOJXO0/I0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX JOCTHKCHUN OOYJaromuxcs B
pamMKax MTOTOBOHl arrectaiud B (OpME €IUHOrO0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma aJig yriy0OaE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABJIMBAaE€T WHBAPUAHTHOE MPEAMETHOE COJEp KaHHe, 00s3aTelIbHOe
JUISL W3Y4YEHUs B paMKaxX OTACNBHBIX Mpoduiei, mpemrycMaTpruBaeT



pacupenesieHie M CTPYKTYpHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJlepKaTeIbHBIM JIMHUAM/pa3ienaM Kypca;

e 7aéT mpuMeEpHOE pacnpeaesieHue yueOHOro BpeMeHH!, PEKOMEHTyEeMOTO JIs
U3YYEHUS OTNIEIbHBIX TEM;

e IMpe/iaraeT MNPUMEPHYI0 TOCIENOBATEIbHOCTh HW3YUYEHHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM NOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrayOJN€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOIIero o0pa3oBaHUsA, COAEPKATENBHON XapaKTEPUCTUKU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
IPOrpamMMBel CpEIHETrO oOm1ero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEAMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JEHCTBUNA  00ydYaromerocss IO OCBOCHHIO
CoJIepKaHUs IpeIMeTa.

[Io Bcem Ha3BaHHBIM MO3ULMUSAM B IPOrpaMMe MO XMMHH IMPESyCMOTpEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUHU Ha YpPOBHE OCHOBHOTO OOIEro
oOpa3oBanus. 3a npejeramMu yCTAaHOBIEHHON TPOrpaMMOil 0 XUMHUH 00s13aTEIbHON
(MHBapHaHTHOM) COCTaBISAIONICH cojaepXKaHUusi Y4eOHOro mnpeamera «XuMUs»
0CTa€TCsi BO3MOXKHOCTH BRIOOpA €T0 BAPMATUBHON COCTABIISAIONICH, KOTOpas TOJDKHA
OTIPECIIATHCSA B COOTBETCTBUU C HAIlPaBJICHUEM KOHKPETHOTO MPpOoduist o0yueHusl.

B cootBercTBUM ¢ KoOHuenTyaidbHbiMU moJoxeHusMu PI'OC COO o
HAa3HAUYEHUU TMPEAMETOB 0a30BOro U YIIIyOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CPEAHEro oOIIero oodpa3oBaHUs
XUMHSI Ha YPOBHE YIUIYOJNEHHOTO W3Yy4YE€HMs HANpaBlIeH Ha peaJu3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOLIUM 3TAllOM MOJTYUYEHHUS] XUMHUUECKOro 00pa3oBaHus
B paMKax M3y4YEHHUS CIEUUATbHBIX E€CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCUUIUIMH B By3aX U OpPraHMU3alUsAX CpeHero npohecCuOHaIbHOr0 00pa30BaHusl.
B aT0 cBSA3M n3ydeHHE npeaMeTa « XUMUsD OPUEHTUPOBAHO IPEUMYILECTBEHHO HA
paciiupeHue U yriayOJeHHe TEeOPEeTUYECKOW U MPaKTUYEeCKOW MOATOTOBKU
o0y4aromuxcsi, BEHIOpABUINX ONpeAeNEHHBI Mpoduiab 00yueHus, B TOM YHUCIE C
NEPCHEKTUBONM  MOCIAEAYIOMIETO IMMOJYYEHUS! XHMMHUYECKOro oOpa3oBaHMsI B
opraHuzanusax npodeccuoHanbHoro oOpaszoBanus. Hapsimy ¢ 3TuMm, B cBere
tpeboBannii ®I'OC COO k miIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (enepanbHON
00pa3oBaTenbHOM MPOTPaMMBI CpeIHero 001ero 00pa3oBaHus U3yueHre IpeIMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCHUTAHUS U COLUAIBHOTO
pa3BuTUsl oOydarouuxcs, Ha (OPMUPOBAHHE Yy HHUX OOIIEHHTEIIEKTYaTIbHbBIX
YMEHUM, YMEHHMI paluoHaNM3aluyd y4eOHOTro TpyJda M OOOOIIEHHBIX CIOCOOOB
JEATEeIIbHOCTH, UMEIOIIUX MEKIUCIUIUIMHAPHBIN, HAIMPEIMETHBIN XapakTep.



CocTaBngomuMy peaMera «XUMHUs» Ha YpOBHE YIIyOJIEHHOTO H3y4YeHUs
ABIAIOTCS  yriyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpezaenenuu moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHu3allMi COJEP)KaHMUSI ITUX KYpCOB B MporpaMme MO XHMHUHU 32 OCHOBY
npuHATHI nojioxxeHuss ®I'OC COO o paznuuusx 6a30BOro u yriyojaEéHHOTO YpoBHEH
U3yYEHUS MIpeIMeTa.

OcHOBYy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHWYeCKass XHMHS» COCTABISIET COBOKYMHOCTh MPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3YyYEHHS MpeAMeTa. JTa CUCTEeMa
3HaHUM TIOJydyaeT OmNpeneNiEHHOE TEOPETUYECKOE JIOMOJIHEHHE, IO03BOJISIOINIEE
OCO3HAHHO OCBOMTD CYHIECTBEHHO OOJIBIINN 00BEM (HAKTOIOrHUECKOro MaTepuaia.
Tak, Ha yriayOia€HHOM ypOBHE H3ydUeHHs TpeaMmeTa obOecreueHa BO3MOXKHOCTH
3HAYUTENBHOTO YBEINYEHUS 00bEMa 3HAHUH 0 XUMUYECKUX SJIEMEHTAX U CBOMCTBaX
UX COEJMHEHUHN Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHUs PEJCTABICHUN O CTPOCHUU
BEIIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIIHid,
paccMaTpuUBaEMBIX C TOYKHU 3PEHHS] XUMHUYECKOW KUHETHKH U TEPMOJAMHAMUKH.
N3yuenne nepuoauueckoro 3akoHa u Ilepumogudeckold CHCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3MPyeTCsi Ha COBPEMEHHBIX KBAHTOBOMEXaHNUECKHX MPEACTABICHUSIX
O CTPOCHHMM aToMa. XHUMHUYECKas CBSI3b OOBSICHIETCA C TOYKH 3pPEHUs
HHEPreTUUECKUX U3MEHEHUH npu e€ 00pa30BaHUU U PA3pPYIICHUH, a TAK)XKE C TOUKU
3peHusi MeXaHu3MoB e€ oOpa3oBaHus. M3yueHHe TUIIOB pPEAKIMM TOMOIHIETCS
dbopMUpOBaHHEM TPEACTABICHUH 00 DJIEKTPOXUMHUYECKUX TpoIeccax |
AJIEKTPOJIN3E PACINIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnueckoi XuMuu pu
PacCCMOTPEHHH PEaKIMOHHONW CHOCOOHOCTH COSAMHEHUU ynemnseTcs ocoboe
BHHUMAaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3P deKTax, O B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaxX ¥ MEXaHU3Max peaklui.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIEp >KaHUE KypCOB XUMHHU YTITyOIEHHOTO
YPOBHSI U3yU€HHUSI JIJIsl KJIACCOB OMpPEAEIEHHOr0 NMpoduils (rI1aBHBIM 00pa3oM Ha MX
CTPYKTYpPY M XapakTep IOTOJHEHWW K OOIIell cucTeMe MNPEeIMETHBIX 3HAHHMN)
OKa3bIBAIOT BIIMAHUE CMEXHBbIE NpeaMeThl. Tak, Hampumep, B COACPKAHUU
npeaMeTa Juisk KIIAaCCOB XMMUKO-(DU3HUECKOro npoduiia O60blIoe 3HaYeHHEe OyIyT
UMETh AJIEMEHTHI Y4eOHOro Matepuasa rno oouieit xumuu. [Ipu nuzyyenuu npeamera
B JIAaHHOM CJIy4yae akUEeHT OyAeT cJenaH Ha OOIIHOCTb METOJOB IO3HAHUA,
OOLTHOCTH 3aKOHOB U TEOPUI B XMMHUHU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsI TEOpUS
(MoJeKysipHast Teopust B PU3MKE), 3aKOHBI COXPAHEHUSI MacChl U SHEPTHH, 3aKOHbI
TEPMOIMHAMHUKH, dJICKTPOJIHN3a, MPEACTABICHUS O CTPOSHUH BEIIECTB U IPYTOE.

B TO e Bpems B coaepkaHUU TMpeAMeTa Uil KIACCOB XUMHKO-
ounosiorudeckoro mpoduist OOJIbIINNA yASIbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumusi. B 3Tom cirydae mpenocTaBiseTcs BO3MOXKHOCTh JIJ1sl 00Jiee 00CTOATEIHHOTO



paccMOTpEeHHs] XUMUYECKOM OpraHU3aliK KIETKH KaKk OMOJIOTHYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IIPUMEPY, TaKME€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUMHIBI, OCTIKHU, YTI€BO/Ibl, HYKJIEHHOBBIE KHUCIOTHI U Apyrue. [Ipu sTom 3HaHUS O
COCTaBE M CBOMCTBAxX MPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’aT OCHOBOM /JIi M3Y4YEHHUSl CYIIHOCTH MPOLECCOB (POTOCHUHTE3A, JbIXaHUS,
NUILEBAPECHMUS.

B mnmane QopmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
0O0IlIeHay4YHbIX METOJIOB IMO3HAHMS U OMbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUN U3y4YeHHEe mpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeaMeTaMy, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-Hay4yHble MpeaMeThl», «MaTtemartuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TakKe,
KaK Ha YPOBHE OCHOBHOTO U cpeaHero o0iiero oopazoBanus (Ha 0a30BOM ypOBHE),
3ajaueil MEepBOCTENICHHONW 3HAYMMOCTH SIBJSIETCS (DOPMHpOBAHHE OCHOB HAyKU
XUMHH KaK 00JIACTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUUECKON e TEIIbHOCTH
YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. Pemenne 3ton 3agaumn Ha
yrayOnEéHHOM YpOBHE H3YYEHHsS MpeAMeTa MpeArnojaraeT peaju3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHH B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiau B oOecreyeHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIeHUH  MpoliiemM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€301MaCHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHnr PalMoOHAILHOTO MPHUPOIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyIbTYphl UYEJIOBEKa, a TaKXKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPEJIE;

e OCBOCHHME CHUCTEMbl 3HAHUHM, JIEKANIMX B OCHOBE XHMHUYECKON
COCTaBIISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbBIX
IIOHSATHM, 3aKOHOB M TEOPUUM XUMHHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJEKYISIPHOM,  HAJIMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUsS XMUMHUYECKUX PEAKLUUU, O
XMMHYECKOM PaBHOBECHUHU, PACTBOpaX U JUCHEPCHBIX CUCTeMax, 00 001ux
Hay4HBIX MPUHLIMIAX XUMUYECKOTO POU3BOACTBA;

e (opmupoBanue y oOy4Jarommxcs OCO3HAaHHOTO MTOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KJIIIOYEBBIX MW U MpoOJeM COBPEMEHHOW XHUMHUH, A OOBSICHEHHS U



MPOTHO3UPOBAHUSI SIBICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY;
TPAaMOTHOTO perieHus: mpooJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIM3a U OLEHKH C ITO3UIIAI DKOJOTMYECKON 0€301aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIIECTB;
yrayOneHre MpeCcTaBIeHUN 0 HAyYHBIX METOAaX MO3HAHUS, HEOOXOIMMBIX
JUISL TIPUOOpETEHUST YMEHUW OPUEHTHUPOBATHCSI B MHPE BEIIECTB U
OOBSICHEHUSI XMUMHUYECKHX SBJICHUM, HMEIOIIMX MECTO B MPUPOJE, B
MPAKTUYECKOMN JEATETbHOCTH U MOBCEIHEBHOMN KU3HHU.

B mnnane peanuzanuy NEepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
(GYHKIMI [ET0CTHOM CHCTEMBI CpelHero oOmiero oOpa3oBaHUsS MPH W3YYCHHUU
npeaMera  «XuMus» Ha  YrUIyOJNE€HHOM ypoBHE 0COOyI0  aKTyaJbHOCTb
nproOpeTaroT Takue LEeNH U 33/1a4H, KaK:

BOCIIUTAaHUE YOEXKJIEHHOCTH B IMO3HABAEMOCTH SIBJICHUN MPUPOIDI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIATHBIX HWCCIIEIOBAHUNM B XWMHUH, (OpMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO H  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHUS
00IICYCTIOBEUECCKHX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOLIEHHUSI K caMOOOpa30BaHUIO U HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIJIOBUIO YCIIEITHOW MpOodeccHOHaIbHOM U 00IIECTBEHHOM AeSTENbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMHpOBaHUE YMEHUN M HABBIKOB Pa3yMHOI'O MPUPOJOMNOIL30BAHMS,
Pa3BUTHE IKOJIOTMYECKOMN KYJIbTYphl, IPUOOPETEHNE ONBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATENBbHOCTH.

OO01iee 9ucIo 9acoB, MPEAYCMOTPEHHBIX IS U3YUCHUSI XUMHUHM HA YTITyOJIEHHOM
YpOBHE cpeaHero obiiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 yaca (3 yaca B HeJemto).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[TpenmMeT 1 3HaUEHUE OPraHUYECKONW XUMHUH, IPEACTABIEHUE O MHOI000pa3uu
OpPraHUYECKUX COCIUHEHUN.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XHMMHUYECKas CBA3b B
OpPraHMYECKUX COEIMHEHUAX. TUIbl THOpUIN3aLUY aTOMHBIX OpOUTaIel yriepoaa.
Mexanu3mbl  00pa30BaHMsS KOBAJEHTHOM CBsI3U (OOMEHHBII M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOAHOM panukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (QOpMyJbl pPAa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpalllEHHas,
ckenmetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IIPOCTPaHCTBEHHAS.
OneKTpOoHHBIE A3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAMHEHNH (MHAYKTUBHBIN U
Me30MEpPHBII 3P PEKTHI).

[IpencraBienne o kinaccupukauum oOpraHndeckux BemiecTB. [lonstue o
(¢yHKIMOHanbHOU rpynmne. ['omonorus. I'omonoruueckue psaael. CucremMarundyeckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocTH U KiIacCU(PHKAIMSA OpPraHUYECKUuX peakuuid. OKUCAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHHUS BEIIECTB M HX IPEBpaLICHUI:
03HaKOMJIEHHE ¢ 00pa3laMi OpraHMYECKHX BEILECTB U MaTepUaiaMH Ha UX OCHOBE,
OMBITHI 110 NPEBPALLEHUIO OPTaHUYECKUX BELIECTB IIPU HArpeBaHUU (IUIABJICHHE,
oOyraMBaHUE M TOPEHHE), KOHCTPYHPOBAHHME MOJENEH MOJEKYJl OpraHUYeCKHX
BEILECTB.

YraeBoaopoasnl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o0mas (GopMmyna, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XUMHYECKUE CBOMCTBA aJKAHOB: PEAKUWHM 3aMEUICHHS, W30MEpU3aLNH,
JETUIPUPOBAHUS, IUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXAaHU3ME PEAKINN paJuKaIbHOIO 3aMELICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJIbIX (ITMKJIOMPOIIaH, IMKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, MUKJIOTEKCaH) IUKI0ATKaHOB. CIIOCOOBI MOTYYeHUs U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, SP>-TUOPUIM3aIIHs
aTOMHBIX OpOuTajeil yriaepona, 6- U m-cBa3u. CTpyKTypHas U reoMeTpuyueckas
(uuc-tpaHc-) uzomepus. OU3nyeckue CBOKWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuy MPUCOCOUHEHMS, 3aMEIICHUS B O-IIOJOKEHHE NpPH JIBOWMHOW CBS3H,
nonuMepusanuu U okucieHus. IlpaBuno MapkoBHukoBa. KauecTBEHHBIE peakuuu
Ha JBOWHYIO CBs3b. CIIOCOOBI MOTYyUYEHUS U TPUMEHEHUE ATKEHOB.

Anxanuensl. Knaccudukarus ankaaueHoB (CONpspKEHHBIC, U30JUPOBAHHBIC,
Kymyaupoganuvie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepuszanust ConpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U IPUMEHEHUE aIKaUEHOB.

Anxunbl. ["'oMonmoruueckuii psifi aTKUHOB, 001Ias GpopMyIia, HOMEHKIATypa U
u30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiys aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XHUMUYECKHE CBOMCTBA: PEAKLIUU IPUCOCAUHEHUS, TUMEPU3ALINHI U TPUMEPHU3ALINH,
okuciieHHs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIEBYIO TPOWHYIO CBSI3b.
KauecTtBeHHbIe peakiiuyi Ha TPOHHYIO CBA3b. CIIOCOOBI TOMyUYEeHHS W IPUMEHEHUE
AJIKWHOB.

ApomaTudecKkue YrieBoJOpoabl (apeHsbl). ['oMolorMuecKkuil psi apeHoB,
obmas ¢hopmysa, HOMEHKJIATYpa U U30MEpHs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOMCTBA O0EH30J1a M €r0 TOMOJIOTOB: PEAKIINK 3aMEIICHUS B OCH30JIBHOM KOJIBIIE U
YIJIEBOJOPOJHOM PAJMKAIIEC, PEAKUUHU IPUCOCIUHEHHUS, OKUCICHHE TOMOJIOTOB
oenzona. IlpeacraBieHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUMCTB cTupota. [lomumepusanus ctuposnaa. CrocoObl OIyYCHHS U
MIPUMEHECHUE APOMATHYECKUX YTIIEBOI0POIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHnHslil yrojib 1 NpoAyKThl ero nepepadbotku. CrnocoObl nepepadboTku HeTH:



MEPErOHKa, KPEKUHT (TEPMUYECKUM, KATATUTHYECKUH), pUGOPMUHT, TUPOIIHU3.
[TpomykThl mepepaboTKu HEPTH, NX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHUE TaJOrCHIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMELICHUs] TajJoreHa Ha TUAPOKCOTPYNIYy, HUTPOTPYyIIly, LHAHOTPYNIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wWENoUn. B3auMoOelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUMHKOM.
[lonsatue 0 METAJTIOOPTaHUYECKUX COEUHEHHUSIX. Hcnonp3oBaHue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OPraHUYECKUX BEILECTB.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
n3ydeHue (QU3NYECKUX CBOWMCTB YTJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYrMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajiis, B3aWMOJICHCTBUE AallETUIICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHHE
yIaepoia ¥ BOAOPO/1a B OPraHMYECKUX BELIECTBAX, OJIyUEHHUE STUIICHA U U3yUYECHHE
€ro CBOWCTB, O3HaKOMJIeHHE ¢ Kosutekiusmu «HedpTe» u «Yromby, ¢ obpasnamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
rajoreHNpPOU3BOAHBIX YTIIEBOJIOPOIOB.

Kucnopoacoaepxaiiue opranu4eckue coeJUHEHMS.

[Ipenenpubie ogHOaTOMHBIE COUPTHl. CTpoeHUE MOJIEKY]l (HAa MOpUMEpPE
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue CcBOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CIHPTOB. BomopomHbie CBS3M MEXKIAYy MOJIEKYJIAMH CIIUPTOB.
XWUMUYECKHE CBOWMCTBA: PpEAKUHUHM 3aMENICHUs, JerujpaTallid, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCIIOTAMH.
KauecTtBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JlelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOKCTBA: PEAKIIMM 3aMEILICHHS, B3AUMOJAECHCTBUE C OPTAHUYECKUMU U
HEOPraHUYECKUMU KUCIIOTAMH, KAYECTBEHHAs! PEAKIMsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBneHne o MeXaHU3Me peaKIMil HyKIeo(UIHLHOro 3aMelieHus. JlelicTBrue Ha
opranusMm yenoBeka. CriocoObl MoTy4YeHus: U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYNIBl H
oenzonbHOrO sAnpa. duszmueckue cBoicTBa ¢GeHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (penomna. KauectBeHHble peakiuu Ha (eHosn. TOKCHYHOCTh (peHoma.
Crnioco0ObI osryueHus U npuMeHenue gpenomna. GenondopmanpaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoIOTHYECKUE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyna, uzoMepuss U HOMEHKiIaTypa. PU3NYECKUE CBOMCTBA aJbJETHJIOB U
KETOHOB. XMMHYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxucieHue anpAEeTUAOB, KaueCTBEHHBIE peakuuu Ha anbaerujapl. CrocoObl
MOJIyYeHUS] U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OHOOCHOBHBIE NIPEENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus 1 HOMeHKIaTypa. PU3ndyecKkue CBOWCTBa
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepUPUKALUM, PEAKIUM C YYacCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOEHHOCTH CBOMCTB MypaBbHUHOM KHUCJIOTHL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CJOXHBIX 3(pupax. MHOroo6pasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAS, OJICMHOBAS, JUHOJEBAS,
JuHONeH08as KUcnaoThl. CrocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3NYeCKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1EeNo4HoM cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPHKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwras xapakTepucThka yriaeBooB. Kinaccudukanus yrieBoaoB (MOHO-, AU-
U ronucaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajakro3a, puodosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbIACTUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIKME U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOTEH M 1eiunoio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
Heuono3bl.  OU3WyYecKkre CBOWCTBA Kpaxmala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THAPOJIU3, KaUYEeCTBEHHAsl PEaKIHs C MOJOM. XHUMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIU3, MOJdydyeHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



DKCIepUMEHTAIbHbIE METOJbl H3YyYEeHHUS BEUIECTB W HMX IPEBpAICHUN:
PacTBOPUMOCTbH PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBACTUJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
nuammuncepeopa(l) u runpoxcumom meau(1l)), peakius raumepruna ¢ THIAPOKCUIOM
meau(1l), XxumMuuecknue CBOICTBA pacTBOpPa YKCYCHOM KHCJIOTBI, B3aUMOJECHCTBHE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeiicTeue Kkpaxmasua ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «Crnuptel U (EHOMIbIY,
«Kap6oHoBbie KUCIOTHI. C0KHBIE YPUPH».

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKkue W apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIVH — IPEACTABUTENIb aMUHOB apOMaTH4ECKOro psiga. CTpoeHNne aHUIIMHA.
B3auMHOe BiMsHME Tpynm aroMoB B MoJekysne aHuwinHa. (OcoOeHHocTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIC peakiui Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lonyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTAeNbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(OTEPHBIX  OPTaHHYECKHX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINY, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. IlepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJIKOB: THAPOIMU3, JEHATypalusi,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre OENKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30TCcoAepKallle OPraHUuYECKHe COeTUHEHUS» U «Pacrio3HaBaHre OpraHUYEeCKUX
COCIMHEHUI.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUNA —
MOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tomumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
nojudTUICHTEpedTanaT). Y TUIU3alus U epepadoTKa MaacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbpHbIe (XJIOMOK, IIEPCTh, IMIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KalpoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALINE MTOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKoB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekyasspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXO/ISIIUX B €T0 COCTaB, HAXO0XKIEHUE MOJIEKYJISIPHOU
(bhopMyJIbl OPraHUYECKOro COeAMHEHUS 110 Macce (00BEMY) MPOAYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Mmacce, 00bEMY) MPOAYKTOB pPEAKLIUU HW/WUIM HCXOJHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (OpMyJbl OPraHMYECKOTO BEIIeCTBa Ha
OCHOBE €0 XWMHUYECKUX CBOWCTB WJIM CIIOCOOOB IMOJYYCHHUS, OMPEICICHHUE J0IH
BBIXO0/1a MTPOYKTa PEaKIUU OT TEOPETHIECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU M3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HW3MEPECHHE,
HKCMEPUMEHT, MOJIENb, MOJICTUPOBAHHE.

®duzuka: Marepusi, aroM, OdJEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJl0, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHHIIBI W3MEPEHHs, CKOPOCTh, DHEPTHS,
Macca.

buonorus: kieTrka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OPOKEHUE,
dboTocuHTE3, nAbIXaHWE, OENKHU, YIJIEBOJbI, >XUPbI, HYKIECHHOBBIE KHUCIOTHI,
(bepMEeHTHI.



['eorpadus: mone3Hpie UCKOMIaeMble, TOTUINBO.
TexHOoNmorusl: NHILEBbIE NPOAYKTbI, OCHOBBI PAalMOHAJIBHOIO IMUTAHHUS,
MOIOIIME CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHUHTETUYECKHX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTtOMHBIX sAep. XUMUYECKHU 3neMeHT. M3otonbel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCJA. JHEPTETUUECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamus XuMI4IecKuX 3JIEMEHTOB (S-, P-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNEeKTpOHHbIE KOHPUTYpaIlUUd aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(DUTYypalii HOHOB.
DNEeKTPOOTPUIIATEBHOCTbD.

[Tepunonnueckuit 3akoH u Ileprnoanueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CB43b NepUOIUYECKOr0 3akoHa U I[leproandeckoil cUCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEN  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
MPOCTBIX U CIOKHBIX BEILIECTB 110 TPYIIaM U MepUoiaM. 3HAYCHHE TEPUOANIECKOTO
3akoHa /[.1. MeHaeneena.

Xumuyeckass CBsSI3b. BuHIbI XUMUYECKOW CBSA3U: KOBAJEHTHAs, HOHHA,
MeTajuinyeckas. MexaHu3Mbl 00pa30oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. JHEPrusi U JMHa CcBsi3U. [1osIpHOCTH, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsaA3u. KpartHbeie cBsa3u. BonopoaHas CBA3b.
MexKMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b DJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COeTMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienrie 0 KOMIUIEKCHBIX coequHeHusX. COCcTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JHUraHIbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUU.

BemiectBa  MONEKYISIPHOTO M HEMOJEKYISIPHOTO  CTpoeHusl.  Turibl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucreMax. MictuHHble pacTBopsl. [IpencraBinenue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi J0JIsl BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaius n HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. TpUBHALHBIE
Ha3BaHHUS OTJEIBbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanys XuMU4ecKuX peakifii B HEOPraHMYECKOW U OpraHuyecKou
XUMHH. 3aKOH COXPAHEHUS MacChl BEIECTB; 3aKOH COXPAHEHUs W MPEBpalCHUS
DHEPTUU TIPU XUMHYECKUX peakiusiX. TermnoBbie 3Q(PEKT XUMUUECKUX PEaKITUH.
TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOM peakiuy, €€ 3aBUCUMOCTh OT Pa3IU4HbIX (DaKTOPOB.
['omoreHHbIE U reTeporeHHble peaknuu. Karanus u kataaus3aTopsl.

OO6paTtuMble U HEOOpaTUMbIE peaklu. XUMUYECKoe paBHOBecue. KoHncranta
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIOIIAE HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHU: TeMIEpaTypa, JAaBJICHUE U KOHIIEHTPAlMU BELIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Onextponutnyeckas gucconmarus. CuibHBIE €W CclIa0ble 3JIEKTPOJIUTHI.
Crenenb auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAsl, HEUTpaibHas,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
HOHHOT'O0 OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxneiimme OKUCIATETW W BOCCTAHOBHTENIW. METOa 3JIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUS BELIECTB W MX MPEBPALLCHHIA:
pa3loKEHUE TNEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTaln3aropa, MOIEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHUE PEaKIINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpedpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YYEHHE BIMSHUS PATUUHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW pEAKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandyeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIO0poia, cepbl, hocdopa u
yriepoaa).

Bomopon. Ilomydenue, ¢u3ndeckue W XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMU U HEMETAUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ napuabl. TormBHbIE
DJIIEMEHTHI.

["anorensl. Haxoxaenuwe B mpupoje, cnocoObl MoJydeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAopobl. BaxHenmme Kucaopoacoaepxaime
COCIMHEHMSI TajoreHoB. JlabopaTopHble ¥ MPOMBINIJICHHBIE CITOCOOBI MOTYYEHUS
rajgoreHoB. [IpyuMeHeHre rajJoreHoB U uX COCAMHECHUN.

Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS
Kkucinopoaa. @U3NUECKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.



Cepa. Haxoxaenue B TpHUPOJE, CIOCOOBI TONYYCHHS, (PUIHUECCKUE W
xumudeckue cBoiictBa. CepoBogopon, cynbbumasl. Oxcun cepsi(IV), okcun
cepol(VI). CepHuctas u cepHasi KUCIOTHI U UX cou. OcOOEHHOCTH CBONCTB CEPHOU
KUCJIOTHL. [IpuMeHeHue cepol U €€ COETUHEHU.

A3zor. Haxoxnenue B mpupojie, CHOcoObl MOJdy4YeHUs, (punyeckue u
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUIBI a30Ta. A30THUCTas U a30THAS
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €ro COeIMHEHHI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mnpupone, crnocoObl MOMyyeHUs, (U3UYECKUE U
xumuueckue cpoictBa. Pochuabr u dochud. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunHenuit. dochopHbie
yIoOpeHwUsI.

VYrinepoa, HaxoXIAeHUE B NOpuUpojae. AJUIOTPONHbIE  MOJIU(PHUKALUU.
®duznyeckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yrombHas kuciora u eé€
coyid. AKTHUBUPOBAHHBIA yrojb, aacopomus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpocThiX BeliecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3ndecKkue u
xumuyeckue cporictBa. Okcun kpemHHsA(IV), KpeMmHHEBas KHUCIIOTA, CUJIMKATHI.
[Tpumenenue kpeMHus u ero coeauHeHuit. CTEKI0, €ro MoaydeHue, BUIbI CTEKIIA.

[Tonoxenue MeramioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCc0OEHHOCTH CTPOEHMS DIIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTauioB. [IpuMeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIOB.

ONEeKTPOXUMHUUYECKUNH pA HampspDKeHuid  MeTaywioB.  OOmme  crnocoOsb

NOJyYeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anektpoMetaiutyprusi. [lonarue o xoppo3uu MeramuioB. CrocoObl 3alllUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MeTamwioB [A-rpynmsel Ilepuonnyeckoit cuctemsl
XUMHYECKUX 37IeMeHTOB. HaTtpuii u kanuii: moixydenue, Gu3nyeckue 1 XUMHUIECKHe
CBOWCTBA, IPUMEHEHHE NPOCTHIX BELIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel [lepuoandeckolt CUCTEMBI
XUMUYECKUX DJEMEHTOB. Marawii W Kaupluil: MoJydeHue, (U3HMYECKUue U
XMMHYECKME CBOWCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB M HUX COCIUHECHUM.
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

ATIOMUHMI: NTOTy4YeHue, pu3nyeckue 1 XuMUYECKUe CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIlleCTBA M €ro CoeauHEeHUH. AMQOTepHbIE CBOICTBA OKCHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.



OOmiast xapakTepucTuka MeTaiioB moOouHbix mnoarpymnmn (b-rpymm)
[Teproan4ecKoOi CUCTEMBI XUMAYECKHUX 3JIEMEHTOB.

Du3znyecKue U XUMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCJIUTEIIbHBIE CBOMCTBA. [loyUeHne U npuMEHEHHE XpoMa.

Ou3nyueckne M XUMHUYECKHE CBOMCTBA MapraHiua M €ro COCIMHEHHM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3znyecKkrue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCuapl,
ruapokcubl u conu xeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHne Kesesa u
€ro CILIaBOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHenui. [lonyduenue u
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momydyeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune
[AHKA U €r0 COeIUHCHUM.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEUIECTB W HMX NPEBpAICHUN:
u3ydeHue oOpaslloB HEMETaUIOB, ropeHue cepnl, docdopa, xenesa, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpPAMH KHUCJIOT U
nieioueid, KaueCTBEHHbIE PEaKI[Mi Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPO/JIa
U KaTUOHBI METAJJIOB, B3aMMOJICHCTBUE THUIAPOKCHUIOB AIOMUHUS W IIMHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«Tanorensr», «Cepa u €€ coemuHeHus», «A30T u (hochop U UX COCTUHECHUSY,
«MeTanibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHuA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUA yenoBedyecTBa. [loHsTue
0 Hay4YHBIX METO/IaX MO3HAHUS U METOJI0OJIOTUH HAYYHOTO ucciieqoBanus. Hayunble
MPUHITUIIBI OPTaHU3AIMN XUMHUYECKOTO MPOU3BOCTBA. [I[pOMBINIIIEHHBIE CTIOCOOBI
MOJYYEHHS] BaXKHEWIIINX BEIIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTHI, MeTaHoa). [I[poMbIlIeHHbIE CIOCOOBI MOTYYEHUS METAIIJIOB U CILJIABOB.
XUMHYECKOE 3arpS3HEHUE OKPYIKAIOIIEU CPEIBI U €T0 MOCHEACTBUS. POJIb XUMKU B
obecreueHnr YHEPTeTUYECKON OE30TTaCHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUM B pa3BUTHH MEAULUHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITIOHEHTHI, MUIIEBbIE 100aBKkU. Posib XxumMuu B
o0ecrieueHn MUIIEeBOI 0€30ITaCHOCTH.



Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumwus. [IpaBuia
0€30macHOT0 UCIIOJIb30BAHUS MPENAapaTOB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTENIbCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHUS B CEILCKOM X03icTBe. OpraHndeckre 1 MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO0, KEepaMuKa.
Marepuansl a1 snekTpoHukd. HaHoTexHomoruu.

Pacuérnrbie 3agaun.

Pacué€Tel: mMaccel BemiecTBa Wid 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MacCce WK 00BEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, MaCChI
(00BEMa, KoTMYeCTBA BEIIECTBA) MPOTYKTOB PEAKIINH, €CJIA OJTHO U3 BEIIECTB UMEET
puUMecH, Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CITH OTHO
W3 BEIIECTB JAaHO B BHJIE pPAacCTBOpA C OIPEOCIEHHOM MaCcCOBOU JOJIEU
PAaCTBOPEHHOTO BENIECTBA, MACCOBOU JIOJIA U MOJIIPHOW KOHIICHTPAIIMU BEIIECTBA B
pacTBOpE, AOJIH BbIX0/IA MPOIYKTA PEAKLIUHA OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYEHUH OOmmed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIEeCTBISETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHITUH, IPUHATHIX B OTIAEIbHBIX
MpEIMETAX ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (haKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KJacCUu(UKaIus, MepUOIUIHOCTb, HAOJIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICJIMPOBAHMUE.

®dusuka: MaTepusi, MUKPOMHP, MAKPOMHUP, ATOM, DJIEKTPOH, IPOTOH, HEUTPOH,
VOH, W30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHD, BELIECTBO,
Teno, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJCATbHBIA ra3, (u3nyeckue
BEJIMYMHBI, €IUHUIBI U3BMEPEHUS, CKOPOCTh, SHEPI U, Macca.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, MeTadboau3M, MaKpo- U
MUKPOAJIEMEHTBI, OCJIKH, KUPBI, YIIIEBOJbI, HYKJICHHOBBIC KUCIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB M OTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
pPECYpCHI.

TexHonmorus: XMMHUYECKasi MPOMBILIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MTPOU3BOJACTBO, MUIIEBAS MTPOMBIIIJIEHHOCTD,
dbapmarneBTHYECKAS MIPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUATIOB, AJECKTPOHHA
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CUCTEMHO-IEATENLHOCTHBIM TOJIXO0JIOM B CTPYKTYype
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMu T[OBEJICHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA IMO3HABATEIIbHOW W MPAKTUYECKOM AEeSTENbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aiuy o0pa3oBaTeIbHON N1eITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyarouuxcsi B Mpoliecce peanu3aiy o0pa3oBaTeIbHON AESTeNIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjiiaX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEIHHOCTHU MPU CO3TAHUH YUSOHBIX
MIPOCKTOB, PEIICHUH YUYeOHBIX U MO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUN XUMAYECKHIX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HaHUS TOTO, YTO JIaHHbIE HAyKU €CTh pEe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U PAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHUH U MOCEAYIONIEM aHAIU3E
uH(OpMAIUH O EPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHWBATH CUTYAIINH, CBSI3aHHBIC C XUMHYECCKUMU SIBICHHUSIMU,
¥ TIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIINNA HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbSA:

NMOHMMAaHUSA [IEHHOCTEeH 3M0poBOro u Oe3omacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHus C BELECTBAaMU B OBITY,
TIOBCETHEBHOM JKHU3HH, B TPYAOBOH JESITEILHOCTH;

MOHUMAHUS I[IEHHOCTH TPAaBWJI WHIUBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCJICJICTBUN W HEMPHUSATUS BPEAHBIX MPHUBBIUCK (YHOTpeOICHUS
aJIKOTOJIs, HAPKOTHKOB, KypeHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
JEeSTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrUX BHIAX
JIeSITEIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTHUYECKUX 3a/ad
COIMATTLHOW HANPABIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY U3yUEHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN TI0 XUMUU;

YBOKEHHUS K TPYLy, JTIOASIM TPyia U pe3yibTaTaM TPYAOBOH ACSITETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHOH TpaeKTOpHUU
obOpasoBanusi, Oymymiel npodeccuu W peann3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpebHOCTeH 0011IeCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

IKOJIOTUYECKH IIEIeCO00Pa3HOT0 OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHYECKHX MpoOJeM, BIUSHUS
IKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COUATBLHON CPEIbI;

OCO3HaHUS HEOOXOJAMMOCTH WCIOJB30BaHUS JIOCTIDKEHUH XUMHUH IS
pENICHUs BOIPOCOB PAIMOHATLHOTO MPUPOAOTIOIE30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUW, MPUHOCAIIMX BpEI OKPYKAOILIEH
IPUPOJTHON cpele, YMEHHs] MPOTHO3UPOBATh HEOIArONMpHUSATHBIE SKOJIOTHUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4MsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
NPAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poiud B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BA)XHOM POJIA B CO3/1aHNUN
HOBOM 0a3pl MaTepualbHOM KyJIbTYpbl, B PEIICHUU IJIOOAIBHBIX MPOOJIEM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUYECKOM, NMUILIEBON U
HKOJIOTUYECKOI O€30MacCHOCTH, B Pa3BUTHUH MEIUIMHBI, 0OECIIEYEHUH YCIOBHM
YCHEMIHOTO TPY/a ¥ KOJOTUYECKH KOM(POPTHOM KMU3HU KaKI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA UIA aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 0OOCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX ()aKTOB ¥ MMEIOIINXCS JAHHBIX C LIEJIIO MMOIYYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONb30BaTh XWMUYECKUE 3HAHUSA JUIS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYalINAX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cdepax mpodheccuoHaTbHON
NEATEIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHbie pe3ylbTaThl OCBOEHUS MPOTPaMMbl M0 XMMHH Ha YPOBHE
CpemHero o01ero oopa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUS  MHPOBO33PEHHUS  OOydYaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIC) OOIICHAayYHbIE TOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U cleuupuKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIHs, SIBJICHHE,
IPOLIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHusl, NCCIIeIOBaHNe, HAOMIOCHIE, N3MEPEHHE, SKCTIEPUMEHT U JAPYyTHE);

yHUBEpCallbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATTLHON
TPAaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0yJarOIINXCS,;
CIIOCOOHOCTH oOyJaroImxcst HCIIOJTh30BATh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKAaTUBHBIMH W  PETyJISTHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEATh LU JACSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aHUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHS 1JI1 OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHWUS W KPUTEpUH s KJIACCH(PUKAIIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh TMPUYUHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXICHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOIbI U 3aKJIFOUCHUS,

MPUMEHATH B MPOIIECCE MO3HAHUS MCIOIb3YEMbIE B XUMUHU CHUMBOJHUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATHL MOEIBHBIC TPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHIE XUMUYECKON PEaKIIuu
— TIPU PEIICHUH YYCOHBIX MO3HABATEIBHBIX M MPAKTHYECCKUX 3a7a4, MPUMCHSTH



Ha3BaHHBIC MOJICTBHBIC MPECTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XMMHUYECKHUX
peakuuii;

(dbopMynIupoBaTh eI U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJI0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
JESTEIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METO/I0B PEIICHUS MPAKTUYECKUX 3a4a4, IPUMEHEHUIO PA3TUYHBIX METOOB
MO3HAHUS.

3) pabora ¢ nunopmanuei:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(Opmanuu (Hay4IHO-
NOMYJsSpHAas JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOHUS,
pecypebl HTEpHeTa), aHAIM3UPOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIPEIECIEHHOTO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpPEIACTaBICHUSA
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA P PabOTE C XUMUYECKON
uHpopMaren: TpPUMEHITh MEXNpeIMeTHbIe ((hU3nYecKue U MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPEACTBA HATTIAAHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaEMOI TEMBI B XOJI€ TUAJIOTa W/WIIN
JMCKYCCHUH, BBICKa3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C IPE3CHTAIlMEd Pe3yJIbTaTOB ITO3HABATEIBHOW JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HIJIM COBMECTHO CO CBEPCTHHKAMHU TP BITIOTHCHHH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThI 10 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIICCTB, pealu3allii y4eOHOro MpoeKTa, U (HOpMyIUPOBATH BBIBOIBI
10 pe3ysbTaTaM TPOBEACHHBIX HCCIICOBAHHMIA TYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYIIECTBISITH CBOIO IO3HABATEIbHYIO
JesITeIbHOCTD, Omnpenessist e€ Meau W 3aJayd, KOHTPOJUPOBATh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMIOJITHEHUH YYE€OHBIX W HCCIIEIOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyY€HHUS HOBBIX 3HAHHM O
BEIIECTBAX U XUMHUECKUX PEaAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb JCSITEILHOCTH Ha OCHOBE CaMOaHaju3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATDI

[TpenMeTHBIC pe3yIbTaThl OCBOCHHUS MPOTPaAMMbI TI0 XUMHUHU Ha yIriyOaEHHOM
YpOBHE Ha YPOBHE CPeIHETO 00IIero 00pa3oBaHus BKIIOYAIOT CICTIH(PUICCKUE IS
y4eOHOTO npeaMeTa « XMMHUs» Hay4dHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOCHHIO, MHTEPIPETAIMN U MPEOOPa30BaHUIO 3HAHUH, BUBI JIEATCILHOCTH IO
NOJYYCHHIO HOBOTO 3HAHUS W TPUMCHCHHMIO 3HAHMH B Pa3IMYHBIX Y4COHBIX
CUTYAITUAX, a TAK)KEC B PEATbHBIX KU3HEHHBIX CUTYaIIHsX, CBI3aHHBIX ¢ XUMHUCH. B
nporpaMMe II0 XUMHUHU TIPEIMETHBIC pPe3yJbTaThl MPEICTaBICHBI IO ToJaM
U3yUYCHUS.

10 KJTIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE€ W 3HAYEHUM OPraHuyecKon
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEUYEeHUU yCTOHYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MaTEpHUAJIOB,



HOBBIX HMCTOYHUKOB SHEpIuu, B oOecreyeHnu palMOHAIBHOIO
PUPOOTIOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KyJIbTYpPhI
YeJI0OBEeKa, a TAKXKe HKOJIOTMYECK 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU CPELE;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpuAM3alus AaTOMHBIX oOpOuTanedl, HWOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEpOAHBIN cKeNleT, GyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHbIe (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHbIC), M30MEpUs CTPYKTypHasi M MPOCTPAHCTBEHHasi (reoMeTpuuecKas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- U a30TCOJAEpKAIllMEe OPraHUYECKHE COETUHEHHUs, MOHOMEp, MOJHUMEp,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUS
W TpEeBpallleHUs OdHEPruud MpU XUMHUUYECKHUX PpEeaKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JIeXKAIIHEe B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBIICHU; IPEJICTABICHUS O
MEXaHU3MaX XUMUYECKUX pEaKluid, TEPMOJIMHAMHYECKUX ¢ KUHETHUYECKHUX
3aKOHOMEPHOCTSIX X MPOTEKAHMUs, O B3AUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl 1 u Il pona);
(baKTOJOrMyecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U O€30MacCHOM
UCIIOJIb30BAHUU BAXKHEWINIMX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JeATEILHOCTH YeJIOBEeKa, OOIUX HAYYHBIX MTPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOJIa, TepepadboTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTE€pHbIE NMPU3HAKU TMOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTAHMYECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (hOPMYJT OpraHUYECKUX
BELLECTB;

COCTaBIIAITh YPABHEHUSI XMMUUYECKUX PEAKIUUA U PACKPhIBATh UX CYIIHOCTD:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIEHUSA
AJIIEKTPOHHOIO 0OajlaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHUS MX IMOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHMUI;



W3TOTaBINBATh MOJCIIA MOJIEKYJI OPTaHUYECKUX BEMIECTB ISl WILTIOCTPAITUU
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATh MPUHAJICKHOCTh WU3YYCHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiIEéHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUsS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS AJISI OTIAEIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIECPHH,
STUJICHTJIMKOJIbL, (BeHon, dopmMaabaerua, aneTaibIerujl, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, allaHuH, MalbTo3a, PPyKTO3a, aHUJIMH, AUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHUJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3h);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepPU30BaATh COCTAB, CTPOEHUE, (PU3UUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pa3IMYHBIX KIJIACCOB
OPraHMYECKHUX BEILIECTB: aJKAHOB, [IUKJIOATKAHOB, AJIKEHOB, aJIKaIMCHOB, aJIKWUHOB,
apOMAaTUYECKHUX YTIEBOAOPOJIOB, CIUPTOB, aJbJACTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIJIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCTUHEHUNH M AMUHOB,
aMUHOKHUCJIOT, O€JIKOB, YIJEBOJOB (MOHO-, JM- W  TOJHCAXapujoB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIHH C WCIOJIB30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpax
XapaKTep 3aBUCUMOCTU PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COEAMHEHUH OT
KPAaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U M-CBS3M), B3AUMHOTO BIIMSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
CBhIPBS (HE(PTh, MPUPOIHBIN ra3, yrojb), CIIOCOOBI €ro MepepadoTKH U MPAKTUIECKOE
pUMEHEHHUE TIPOYKTOB MEpepadOTKu;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHbBIE OTIEPALIUH MBICIIUTEIIbHON
NEeATEIbHOCTH — aHaIM3 U CUHTE3, CpaBHEHHE, 000O0IleHHEe, CHCTeMaTH3aluIo,



BBISIBJIEHHE PUYUHHO-CIIEICTBEHHBIX CBSI3€W — JJI U3YUEHUSI CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHUI: BBISIBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO €IUHCTBA MHUPA,
UCIOJIb30BaTh CHUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHH JIJsi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPO.Y;

c(hOpMUPOBAHHOCTh YMEHUI: IPOBOAUTH PACUETHI [10 XUMUYECKUM (POpMYJIam
U YpPaBHEHHUSAM XMMHYECKUX DPEAKIMWA C UCIMOJIb30BAaHMEM (PU3NYECKUX BEIHYUH
(Macca, 00BEM ras3oB, KOJHMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOW (POpMyJIbI
BEILECTBA 10 U3BECTHBIM MACCOBBIM JOJSIM XMMHYECKUX AJIEMEHTOB, IPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATh
C TMO3ULIMHA  HSKOJIOTMYECKOM  0e30macHOCTH  MOCHEACTBUS  OBITOBOM U
IPOM3BOJCTBEHHON ACSITEIFHOCTH YEJIOBEKA, CBI3aHHOM C MepepabOTKOMN BEIIECTB,
WCITOJIH30BATh TOJYYCHHBIE 3HAHUS I IPUHATHS TPAMOTHBIX PEIICHUI mpoodiieM
B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M TMPOBOIUTH
XUMUYECKANA DSKCHEPUMEHT (MOJIy4YEeHHE W H3YyYEHHE CBOMCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHBIE PEAKIMH YIJIEBOJOPOAOB pPAa3IMYHBIX KJIAaCCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIIOJEHUEM IPABUII
0e30macHOro OoOpalieHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMynupoBaTh 1Edb HCCIENOBAaHUS, NPEACTABISTh B pa3iudHON ¢dopme
PE3yNbTATHI HKCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JJOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYJOBOM NIEATEIIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYKAOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYUBOTO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO JAEWCTBUS HA >KUBBIE OpPraHU3MBbI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblc nokazarens [TK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh YMEHUN: OCYLIECTBIATH II€JICHANIPABICHHBIM TMOUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XMMUUYECKYI0 HH(POPMALINIO, TepepadaThiBaTh €€ U UCIOJIb30BAThH B
COOTBETCTBUHU C IMOCTABJIEHHOH yueOHOI 3a1aueil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass m HeopraHUYecKas
XUMUSD OTPaXKaIoT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaJbHOM EIWHCTBE MHUpAa,
3aKOHOMEPHOCTSAX M IIO3HABA€MOCTU SIBJIGHUM TPHUPOJBI, O MECTE U 3HAYCHHUH
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOW W THIIECBOU
0€30MacHOCTH, B Pa3BUTHUU MEJUIIMHBI, CO3JJAaHUM HOBBIX MaTEpHaOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECICUCHHH PAllMOHAJIBHOTO MPUPOAOIOIb30BaHHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYphl 4YeJoBeKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XHWMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAFOIITUE MMOHITHUS — XUMHUYECKUM DJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
AJIEKTPOHHAsE 000JI0YKa aTroma, S-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHWau3aIus aTOMHBIX OpOWTajnei, WOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAs, MeETaJUIMYECKas, BOJIOPOJHAs),
KpUCTATMYECKasl PpemI€TKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIUALINH,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBOW d(]dekT
XUMHUYECKON peaKIiuu, CKOPOCTh XUMUYECKONU PEakIuu, XUMHUIYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU ITUCCOLMAIUHU, TMEePUOIUYECKUIMA
3akoH [[.1. MenperneeBa, 3aKOH COXpaHEHHUSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAaICHUs] SHEPTUU NPU XMMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMUH, MUPOBO33PEHUYECKIE 3HAHUS, JISKAIIME B OCHOBE TOHUMAaHUS IPUUUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX;
MPEJICTaBJACHUSI O MEXaHM3MaxX XUMHUUYECKHX PpEaKIUil, TePMOJUHAMUYECKUX H
KMHETUYECKMX 3aKOHOMEPHOCTAX MX IPOTEKaHHUs, O XMMHYECKOM PaBHOBECHH,
pacTBopax M JAMCHEPCHBIX CUCTeMax; (haKTOJIOrMYECKHE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€301MaCHOM MCMOJIb30BAHUM BXKHEHIIIMX HEOPTaHUYECKHUX
BCIICCTB B OBITY M IPAKTHYECCKON JCATEILHOCTH YEIOBEKa, OOIIMX HAayYHBIX
MIPUHITUIIAX XUMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOIINE TOHATHUS MPH
OTNMCAaHUM HEOPTaHUYECKUX BEIIECTB U MX MPEBPAILICHUII;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIOJIB30BATh XUMHYECKYI0 CHUMBOJIMKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHCHUH  XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUs OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHHSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/VIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUIMA KPUCTAJUIMYECKOM PENETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBS3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIACCU(PHUITPOBATH: HEOPTAHUIECKUE BEIIECTBA
M0 X COCTAaBYy, XUMUYECKHE PEAKLIUHU MO PA3IMYHbIM NpU3HAKaM (YUCILY U COCTABY
pearupyromux BelIeCTB, TEIIOBOMY 3(P(DEKTy peakiuu, W3MEHEHUIO CTeNeHel
OKHUCJICHHSI JJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTajiu3aTopa W JIpyTrue);
CaMOCTOSATENILHO BBIOMpPATh OCHOBAaHMSI W KPUTEPUU s KJiaccuduranuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAUYECKOr0 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl HOHATHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coeqMHeHMH 1o Tnepuogam U rpynmnam  I[lepuwoamyeckounr cucremsr /J[. .
MenneneeBa, BaJJ€eHTHbIE BO3MOKHOCTH ATOMOB JIEMEHTOB HA OCHOBE CTPOCHMS MX
3JICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
MIOMOIUIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJECKTPOHHOTO OasiaHca
TUX PEAKIUH; peakuuid HOHHOrO OOMEHa NYTEM COCTABJICHHS WX IMOJHBIX U
COKpaIllIEHHBIX  MOHHBIX  ypaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUH
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );



c(OpMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOH pEaKIMH B 3aBUCUMOCTH OT pa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI 1101 BIMSIHUEM
BHEIIHUX Bo3jencTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIJICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD
NPUMEHEHUS HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOIIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOIIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbId U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHH, HWMEIOIMUX MECTO B MPUPOJE,
IPAKTHYECKOH EATEIbHOCTH YEJIOBEKa U B MOBCEIHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0CO3HAHHOIO MOHUMAHUS MaTePUAIbLHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUSA TMPOBOAUTH PACUETHL: C HCIOJIb30BAHUEM
NOHSTUN «MaccoBasi JIOJisl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUSD»;
Macchl BelIECTBa WM 00bEMa rasza 1o M3BECTHOMY KOJMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PeaklMU BEUIECTB; TEIUIOBOTO 3(ddekTa
peaKkiiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJOYEh C
U3BECTHON CTEMEHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKuH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUIE pacTBoOpa C
OTIPE/ICIEHHOM MacCOBOM J10Jiel pacTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(MMeeT MPUMECH ); TOJIM BBIXOJIa IIPOIYKTa PEAKIIUU; O0BEMHBIX OTHOLIICHUM Ta30B;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKUH  SKCIEepUMEHT  (TpOBEJCHHME  peakuuid  HMOHHOrO  oOMeHa,
MOJITBEPKJICHUE KaUeCTBEHHOTO COCTaBa HEOPTraHMYECKHUX BEILECTB, OMpeeICHHE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XMMHYECKOM  pEakluu, pelieHue
DKCIIEPUMEHTANBLHBIX 3a7a4 1o Temam «Metamwtely u  «Hemeramns») ¢
coOIIoICHHEM TpaBuil 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAMHU M JIaOOpaTOPHBIM
obopynoBaHueM, GOpMYIHPOBATH LIETb UCCIIEIOBAHUSA, IPEICTABIIATH B PA3IUYHON
dbopme  pe3ynbTaThl  AKCHEPUMEHTa, AaHAJIM3UPOBaTh U  OLIEHUBATh  HX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTHh YMEHUM: COOJTFOIATH MPABHJIA TTOJIH30BAHUS XUMUYECKON
nocynoil u jgabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUs C BEIIeCTBAaMHU B
COOTBETCTBHUM C HWHCTPYKIIUSMHU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XWMHUUYECKHX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOTr0 TMOBEJAEHUs B OBITY M TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cpedabl M JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOTO JIEUCTBUSI HA KUBBIE OPraHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIcl noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(MOPMAIUKU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TIepepadbaTriBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHUH C TIOCTaBJICHHON y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoasusie | IIpakTavieckue oOpa3oBaTe/ibHbIE
padoThI padoTbl pecypesI
Pa3nea 1. TeopeTrndeckue 0CHOBBI OPraHU4eCKOM XUMUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKuX coenruHeHuit A. M. 8
byrneposa
Hroro no paszneny 8
Paszgea 2. YrieBoaopoanbl
21 [IpenenbHble yrieBOAOPOAbl — AJKAHBI, 5
UKJIOAJTKAHBI
29 HenpenenbHblie yriaeBoa0pOabL: alKEHBI, 14 1
AJIKaAUCHBbI, aJIKWUHBI
2.3 ApomaTHu4ecKue yrieBoaopo/ bl (apeHbl) 8
24 [IpupoaHbIE HCTOYHUKH YIJIEBOJOPOIOB U UX 4
nepepaboTka
2.5 lManorennpou3BoAHBIE YTIIEBOJOPOAOB 4 1
Hroro no pazneny 35
Paznen 3. Kuciopoacoaep:xanue opranniecKue coeJuHeHNUsI
3.1 Cnuptel. Denon 11 1




KapOoHUbHBIE COCTUHEHUS: AJTbICTH Bl 1
3.2 ketoHbl. KapOboHoBbIe KucaoThl. Cl0oKHBIS 21
a¢upsl. XKupsl

3.3 VYrieBoasl 9

Hroro no pazneny 41

Pa3neu 4. A3oTcoaepskanue opraHu4ecKue coeJHHEeHH

4.1 AMUHEL. AMUHOKHUCIIOTEL. benku 12

Hroro o pazneny 12

Pa3zgen S. BbicokomoJieKyJISIpHbIE COeTHHEHUS

5.1 BricokoMoneKkysipHbIE COETUHEHUS 6

Htoro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBanue pa3iejioB U TeM nudpoBbie
Ne o/t P Konrpoabneie | IpakTuueckue (dpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
Paszgen 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atoma. [lepuoanueckuii 3akon
1.1 u [lepronnueckas cucTeMa XUMHUYECKHX 9
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 1 |
' BEILIECTB
1.3 XUMUYECKUE PEaKIINU 19 1 3
Htoro no paszneny 39
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Hewmeramisr 31 1
2.2 Metanibl 23 1 2
Hroro no pazneny 54
Pasznea 3. Xumusd u :KN3HbL
31 MeTtoapl MTO3HAHUS B XUMHUH. XUMHUS U 9
’ KU3Hb
Hroro no pasneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

KoanuyecTBO 4acos

Jara nzyyeHus

Bcero

KonTposabHbie
padoTbI

IIpakTHyeckue
padoThI

DJIEKTPOHHbIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypcbl

[Ipenmer 1 3HaUYE€HNE OPraHUYECKON XUMUH,

Mpe/ICTaBIeHHE O MHOT000pa3uy OpraHuueCcKux

COETUHEHUN

DJNEKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YKIEHHOE COCTOSTHHS).
BaneHTHBIE BO3SMOKHOCTH aTOMa yTiiepoia

XUMHYECKasA CBI3b B OpTaHNYCCKUX
coeIMHEHUsIX. MexaHu3Mbl 00pa3oBaHus
KOBQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa CBA3EH

Teopust cTpoeHHs] OPraHUYECKUX COEIUHEHUI
A. M. byrneposa

Bunpl nzomepun: cTpykTypHasi,
MPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((HEKTHI B
MOJIEKYyJIaX OPTaHUYECKUX COeTMHEHUN

[Ipencrasnenne o kIaccupukanuy u
cuctematnyeckas HomeHnknarypa (IUPAC)
OpPTaHUYECKUX BEIICCTB

Knaccudukamnms peakiuii B opraHn4ecKoin
XUMHH

CucreMmaruzanuys U 0000ILIEHYE 3HAHUN 1O
TEME




ATKaHBI: TOMOJIOTUYECKHH psifl, 001ast
bopmyiia, HOMEHKIIATypa U H30Mepus,
AIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10

duznueckre 1 XUMUYECKHE CBOMICTBA aJIKAHOB

11

Haxoxxnenue ankanoB B rpupojie. CriocoOsl
MOJIyYEHUSI U IPUMEHEHUE aTKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHs, 0COOCHHOCTH
CTPOCHUS 1 XUMHYECKHX CBOHCTB, CIIOCOOBI
MOJIYYCHUA U NTPUMCHCHUC

13

Pemenne pacuéTHBIX 33729 Ha ONIPEICIICHHE
MOJICKYJISIPHOH ()OPMYJIBI OpraHUIECKOTO
BEIIECTBA 10 MACCOBBLIM JOJISIM aTOMOB
3JIEMCHTOB, BXOJAIINX B €TI0 COCTaB.
Cucremarusamnus 1 0000IIeHe 3HAHUH 110
TeME

14

AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
dhopmyna, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI.
CTpyKTypHasi ¥ UC-TPAHC-U30MEPUS AJTKEHOB

15

dusnueckye U XUMUYECKHUE CBOMCTBA aJIKEHOB.
[IpaBuino MapkoBHUKOBa

16

CriocoOblI mostyueHus 1 IPUMEHEHHE alIKEHOB

17

[TpakTuyeckas pabora Ne 1 mo Teme
"IlosnrydeHne aTUIIEHA U U3yYEHHE €r0 CBOMCTB"

18

Pemenue pacu€THBIX 3a71a4 Ha ONIPEICIICHHE
MOJICKYJIIPHOH (hOPMYJTBI OPTaHUYECKOTO
BEILECTBA




AJIKaI[I/IeHBII COHpH)KéHHBIG, HU30JIMPOBAHHBIC,

19 KyMyiupoBaHHbIe. OCOOCHHOCTH
AJIEKTPOHHOTO CTPOEHUS

20 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB

)1 CriocoObI TTOTy4deHUsT 1 IPUMEHEHNE
aJKaJuECHOB
AJKWHBI: TOMOJIOTUYECKHUH PsJl, oO1Ias

” dhopmyna, HOMEHKJIATypa, JJIEKTPOHHOE 1
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIT,
(bu3uvecKue CBOMCTBA

23 XHUMHUYECKHE CBOMCTBA aIKUHOB

24 KauecTBeHHBIE peaKkIMU Ha TPOHHYIO CBSI3b

25 CriocoObI TOTy4eHHUST U TPUMEHEHNE ATKHHOB

%6 Pemenue 3amad: pac4€Tsl 10 YpaBHEHUIO
XMMHYECKON peaKiuu

7 CucreMmaruzanys 1 0000IeHrEe 3HAHUHN 110
TEME
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIast

)3 dhopmyna, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ OeH30I1a
Y TOJIyoJia, MX (PU3NUECKHE CBOMCTBA

29 XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH
3aMeEICHHS
XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIUU

30 MIPUCOETUHEHUS], OKUCIICHHE TOMOJIOTOB
OcH30I1a

31 OcoOeHHOCTH XUMUYECKUX CBOIMCTB CTHpOIIA




Pemrenne pac4€THBIX 3a1a4 HA ONIPEACIICHUE

32 MOJICKYJISIPHON (hOPMYJTBI OPTaHUYECKOTO
BEIIECTBA

33 CriocoOblI MoJTy4eHUs ¥ IPUMEHEHHE apeHOB

34 ['eHeTH4ecKas CBSI3b MEKIY Pa3THIHBIMHU
KJIaCCaMH YTJIEBOJIOPOIOB
PacuéTel mo ypaBHEHUSIM XUMHUYECKHUX

35 peaknuii. CucreMaruzaius u 0000IIeHHE
3HAHWH 10 TEME

36 [Tpuponnstii ra3. IlonyTHble HEPTAHBIE Ta3bl

37 KameHHbIi yroyib 1 IpOAyKThI €70
nepepadboTKu

18 Hedtp 1 ciocoOw1 €€ mepepaboTKu.
[IpuMeHeHne MpoayKTOB nepepadboTKu HEDTH

39 ['eneTnyeckas CBS3b MEKIY PA3TMYHBIMU
KJIACCaMH¥ YTJIEBOJIOPOIOB
["anmoreHonpoN3BOAHBIE YTIIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKIIUU 3aMEILECHUS
rajoreHa
JlelicTBue 1mienoyeil Ha TaJIOreHIPOU3BOHBIE.

41 BsanMomelicTBUE TUTaIOr€HATIKAHOB C
MarHMeM U IUHKOM

4 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110
pazaeny "YrieBogopoasr"

13 KonrtponsHast pabora o Teme
"Yranesonopoast”

44 [IpenenpHBIC OTHOATOMHBIEC CITUPTHI:

TOMOJIOTHUYECKUH psij, o0mmas popmyna,




CTPOCHHE MOJICKYJ, H30MEpHs, HOMEHKIIATypa,
Kiaccudukanys, Gu3nuecKre CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

# OJTHOATOMHBIX CITHPTOB

46 CriocoOsl MosTydeHus: U IpUMEHEeHue
OJIHOATOMHBIX CITUPTOB
[IpocTeie 3¢upbl: HOMEHKIATYpa U U30MEPUs,

47 0COOEHHOCTH (U3UYECKUX M XUMHUECKHUX
CBOICTB
MHOr0oaTOMHBIE CIUPTHI: STUIICHTINKOJIb U

48 TIUIEPUH, UX (PU3NYECKHe U XUMUYECKUE
CBOMICTBA

49 CriocoOsl MoTydeHust ¥ IPUMEHEHUE
MHOTOQTOMHBIX CITUPTOB

50 @DeHoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
cBoiicTBa. TokcMYHOCTH (hpeHoIIa

51 XumMu4deckue cBoicTBa (heHomna

52 CriocoOblI mosryueHust 1 IpUMEHEeHne GeHona
[TpakTrueckas padota Ne 2. Permenue

53 AKCIEPUMEHTAIBHBIX 3a7a4 110 Teme "CrupTsl
u heHomsr"

54 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110
TeMe
ATnbAeTHIBI U KETOHBL: JIEKTPOHHOE CTPOCHUE

55 KapOOHUIILHOW TPYIIIBI; TOMOJIOTUYECKUE

pszbl, o0mias popmysa, U30MepHUs U
HOMEHKJIaTypa




Anbaerupl U KeTOHBI: (PU3MUYECKHE CBOMCTBA;

56 peaxKuuu NprucoeIMHEHUS

57 Peakunn okuciaeHHs U KaUECTBEHHBIC PEAKITUI
QJIBJICTH]IOB 1 KETOHOB

58 CriocoObI TTOTy4eHUS aJTbICTHIOB M KETOHOB

59 OnHOOCHOBHBIE IIPE/IeNbHBIE KApOOHOBBIE
KHCIIOTBI, 0COOEHHOCTH CTPOCHUS UX MOJIEKYII

60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyeckue cBoicTBa

61 XHUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

2 Oco0eHHOCTH CBOWCTB MYPaBbHUHOM KUCIIOTHI.
MHuoroo6pasue kapOOHOBBIX KHCIOT
OCOoOEHHOCTH CBOWCTB: HEMPEICIbHBIX U

63 apoOMaTHYeCKUX KapOOHOBBIX, TUKAPOOHOBBIX,
THIPOKCUKApOOHOBBIX KUCIOT. [IpencraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

64 [ToHATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT

65 CriocoOsl MosTydeHus: U IpUMEHEeHue
KapOOHOBBIX KHUCIIOT

66 CrnosxHbie 3(UPBI: TOMOJIOTUYECKUHN PSIII,
obmas hopmysa, U30Mepusi 1 HOMEHKJIATypa

67 dusnuecKkue U XMMUYECKHUE CBOUCTBA 3(UPOB
Pemenne pacu€THbIX 3a7a4: 10 YpaBHEHHIO

68 XUMHUYECKOHN peakliy, Ha OTpe/ieiieHHe

MOJIEKYJISIPHOI (pOPMYJIBI OPraHNYECKOT 0
BELIECTBA




[Tpaktuyeckas padora Ne 3. Pemenue

69 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
"Kap6onoBsie kuciotbl. CioxxHbie 23GuphI"
70 Kupsr: ctpoenue, pu3ndecKkre U XUMHUIECKHE
CBOMCTBA (THIPOIIN3)
Oco0EHHOCTH CBOWCTB KUPOB, COJIEPIKAIINX
71 OCTAaTKHU HEIMpPEACNIbHBIX )KUPHBIX KUCIOT.
2Kupsl B mpupozne
MBp11a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT,
72 ux Morolee aeiicteue. Ilonsarue o
CUHTeTHYeCKUX Motomux cpenctBax (CMC)
7 ['enernyeckas CBSI3b YIIEBOIOPOAOB U
KHCIIOPOJICO/IEPKAIUX OPraHNYECKUX BEIIECTB
74 PacuéTel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN
75 CucreMmaruzanys 1 0000IIeHrE 3HAHUHN 110
TeMe
OO11ast xapakTepuCcTUKa YTIIEBOI0B U
76 KJIaccu(puKaIus yrieBo10B (MOHO-, IU- U
TTOJTHCaXapu/Ibl )
77 Monocaxapuabl: pU3HMUECKUE CBOICTBA U
HaXO0XJICHUE B IPUPOJIE
73 IIpuMeHeHue III0KO3bI, €€ 3HaUYCHUE B
KU3ZHEIESITeIIbHOCTU OpraHu3Ma
Jlucaxapupl: caxaposa, MaJlbT03a 1 JIAKTO3a.
79 Haxoxnenue B mpupoie U NpuMEHEHHE

JcaxapuioB




80

[Tonucaxapupl: CTPOEHUE MAKPOMOJIEKYIL,
¢bu3nuecKkre u XUMUYECKUE CBOWCTBA,
MIpUMEHEHNE

81

[TonsaTHe 06 NCKYCCTBEHHBIX BOJIOKHAX

82

Pemenue pacdeTHBIX 337124 Ha ONIPEICIICHHUE
JTOJIA BBIX0J1a TIPOJIYKTA PEAKIIHH OT
TEOPETUIECKH BO3MOIKHOTO

83

CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110
paszneiny

84

KonrponsHast pabora o Teme
"Kucnoponacoaepamiue opraHu4eckue
coenuueHus"

85

AMWHBI: KITacCU(PHKALHUS, CTPOCHUE MOJICKY!II,
obmrast popmyna, ©U3oMepus, HOMEHKIATypa U
¢dusnveckre CBONCTBA

86

XUMHYECKUE CBOMCTBA amr(paTHIECKUX
AMHWHOB

87

AHWINH: CTPOEHHE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHWJIMHA

88

CriocoOblI mosTyueHHs 1 IPUMEHEHNE
anrpaTHIECKUX aMUHOB

&9

AMUHOKHCIIOTBI: HOMEHKJIATYpa ¥ U30MEpHs,
¢dusnueckue croiictBa. OTACIbHEIC
MPEJCTABUTENN (l-AMHUHOKHUCIIOT

90

XUMHUUYeCKHe CBOMCTBA aMHMHOKHCIIOT, HX
OHOJIOrNYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CI/IHTGB U TUAPOJIN3 ICTITHIO0B




91

benku kak npupoaHbIE ITOJIMMEPBI; CTPYKTYPBI
0€eJIKOB

92

XUMHUECKHUE CBOMCTBA OEIIKOB

93

A3oTCcoIepIKaIye reTepOIMKINYCCKIC
coequHeHus. HykIeMHOBBIE KUCIIOTHI: COCTaB,
CTPOCHHE U OMOJIOTHYECKAs POJTb

94

[TpakTrueckas padota Ne 4. Permenue
AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME
"A3zoTcoaepKalimue OpraHn4ecKre
coenuueHus"

95

[TpakTuyeckas pabora Ne 5. Pemenue
AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacnio3zHaBaHMEe OpraHUYECKUX COCAUHECHMIT"

96

KonrponsHas pabora o Teme
"A30TCcoeprKalie OpraHn4ecKue
coenuuenus"

97

OCHOBHBIE TTOHSTHS XUMHUU
BBICOKOMOJICKYJIAPHBIX COG[[I/IHGHI/Iﬁ U MCTOABI
HUX CUHTC3a —II0JIMMCPU3alvd U
IIOJIUKOHACHCCAIIUA

98

[Tnactmaccel. YTunu3anus u nepepadoTka
IIJIaCTHUKA

99

DJ1acTOMEpbl: HATYypaJbHbI CHHTETUYECKHUE
Kaydyku. Pe3una

100

Boisiokna: HarypanbHbIE, HCKYCCTBEHHBIE,
cuHTeTnyeckue. [lonmmepsl cnennaabHOro
Ha3HA4YCHUSA




[TpakTuyeckas pabora Ne 6. Pemenue
101 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
"Pacno3HaBaHIe INIaCTMAcC U BOJIOKOH"

O06o0uIeHre 1 CUCTeMaTH3aIHsl U3YYEHHOTO
102 MaTepuaia 1o teme "'BbIcOKOMOEeKyIsIpHbIE
coenuueHus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




11 KIIACC

n/n

Tema ypoka

KoanuecTBO 4acos

JdaTa nzydyeHus

KonTposbHbIe

Bcero
padoThI

IIpakTuyeckue
padoTbI

JJIeKTPOHHbIE
uugpossie
o0pa3zoBaTe/ibHbIE

pecypcbl

Atom. CocTaB aTOMHBIX sIIEp.
XUMHYECKHUH 31eMEHT. M130TOIBI

CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
aTOMOB, KBaHTOBBIE YHCIIA

Knaccudukanus XuMHIECKAX
AJIEMEHTOB (s-, p-, d-, f-31eMeHThI)

Pacnpenenenue 351eKTPOHOB 11O
ATOMHBIM OpPOHUTAIISIM

DJEeKTPOHHbIE KOH(PHUTYypaIli aTOMOB
3JIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUHU

DNEeKTPOHHBIE KOH(UTYpAITUU HOHOB.
DNEeKTPOOTPULIATETLHOCTh

[lepuoauueckuii 3aKOH U
HepnozmquKa;{ CUCTEMA XUMHNUYCCKUX
anemeHToB 1. V. Meneneena, CBA3b C
COBPEMEHHOM TEOpUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX
HUMHU MMPOCTHIX U CIOXKHBIX BCIICCTB IO
rpyImaM 1 nepuogam




Cucremaruszanus U 0000IEeHUE 3HAHUN
10 TEME

10

Bunsl xumudeckoil cBsa3u. MexaHu3MEBI
00pa3oBaHMs KOBAJICHTHOW CBSI3U.
Bonxoponnas cBA3b.
MexMONeKyIIpHbIE B3AaUMOACHCTBUS

11

BaneHTHOCTE 1 BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBS3b
AJIIEKTPOHHOU CTPYKTYPBI MOJIEKYH C UX
r€OMETPUYECKUM CTPOEHUEM

12

HPGI[CTaB.HGHI/I}I O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

BemiecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THIbI
KPUCTATTMYECKHUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O MUCTIEPCHBIX CHCTEMAX.
[IpencraBnenne 0 KOJUIOUTHBIX
pacTBopax

15

Hctunnenie PACTBOPLI: HACBIIMICHHBIC 1
HEHACBHIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatet

16

Crioco0b! BeIpaXKeHUS KOHIICHTPALUU
pacTBOpOB

17

Pemienue 3aia4 ¢ 1cnosib30BaHUEM
MOHATHH "MaccoBas HOII
pacTBOpEHHOTO BelecTBa", "MOJIsIpHas
KOHLeHTpauus"




18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKUX BEIIECTB

19

Cucremaruszanus 1 0000IEHUE 3HAHUN
10 TEME

20

KoHTposbHast paboTta 1mo Temam
"Crpoenue atoma. Ilepnoanuecknii
3akoH u llepuoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
Menneneesa", "CrpoeHue BeliecTna.
Mmuoroo6pa3ue BerecTs"

21

Knaccuukanus XuMU4eCKUX peaKiui
B HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPAaHEHUS MacChl
BEIIECTB; 3aKOH COXPAHEHHUs U
IIPEBPALICHNS] DHEPTUU TIPU
XUMHYECKHUX PEAKIMIX

22

TennoBbie 3 (HeKTh XUMUYECKIX
peakuuii. Tepmoxumuueckne
ypaBHEHHS

23

Brrunciienus no ypaBHeHUSIM
XUMHUYECKUX PEaKUUN U
TEPMOXUMHUYECKUM YPABHEHHUAM

24

CKOpOCTh XUMHUUYECKOH peakiuu, eé
3aBHCUMOCTH OT Pa3JIMYHbIX (PAKTOPOB.
Karanu3s n xatanusatopsl

25

['oMoreHHbI€ U TeTepOreHHbIE PEAKIIII




26

[IpakTuueckas padora Ne 1 o reme
"BriustHue pa3nudHbIX GaKTOpPOB HA
CKOpPOCTbh XUMUYECKOU peakiun"

27

OO6patumMbie U HEOOpATUMBbIEC PEAKIIHH.
XUMHUYECKOE PABHOBECUE

28

[TpakTrueckas padota Ne 2 o Teme
"BausiHMe pa3NTUYHbIX (GaKTOPOB Ha
M10JIO’KEHNE XUMUUYECKOTO PAaBHOBECHS"

29

DNEKTPOTUTHYCCKAST TUCCOIIUAITHS.
CHIIBHBIC U CITA0BIC DIICKTPOJIATHI.
CreneHs OUCCOLUAILINNA

30

Nonnoe npoussenenne Boasl. Cpena
BOJIHBIX PacTBOPOB. BomopoiHbIi
nokasatenb (pH) pactBopa

31

I'maponus coneir. Peakuuu,
MPOTEKAIOIIKE B pACTBOPAX
3JIEKTPOJIUTOB

32

[IpakTuueckas padora Ne 3 o reme
"XUMHUECKHE PEAKIIUU B PACTBOPAX
IIEKTPOJIUTOB"

33

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuu. BaxxHeunmme OKuCIuTeNu u
BOCCTAHOBUTEIHU

34

Metoa 3IeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO0) OanaHca

35

DJIEKTPOIIU3 PACTBOPOB U PACIIIABOB
BEIIIECTB

36

Pemienne 3aZla4d Pa3JINYHbIX THUIIOB




37

Pemenne 3aZia4 Pa3JINYHbIX THUIIOB

38

Cucremaruzanus U 0000IeHNe 3HAHUHA
no teme "XuMuueckue peakuuu"

39

KoHnTtponbHas pabota 1mo Teme
"Xumuueckue peakiuu"

40

ITonmoxxenne HEMETaIJI0B B
[lepuoauueckoil cucteMe XMMUYECKUX
snemenToB 1. . MenaeneeBa u
O0COOEHHOCTH CTPOSHHUS UX aTOMOB.
dusndyeckre CBOMCTBA HEMETAIIJIOB

41

AnnoTponusi HEMETaIoB (Ha IpUMeEpe
KHCJIOpOJIa, cepbl, hocdopa u
yriieposia)

42

Bognopon: nomyuenue, pusndeckue u
XAMHUYECKHE CBOMCTBA. [ napuibl

43

["anorensl: HaXOXKICHUE B IPUPOJIE,
CHOCOOBI NOTYYEeHHUs, PU3NIECKUE U
XUMUYECKHUE CBOWCTBA

44

I"anorenoBonopoasl. Baxxknenue
KHCIIOPOJICOICPKAIINE COSTUHEHUS
raJloreHOB

45

JlaGopaTopHble U IPOMBIILIICHHBIE
CIIOCOOBI OTyYEHUS TaJOTEHOB.
[IprMeHeHne rajJoreHoB U Ux
COCTMHEHNN

46

[IpakTuueckas padota Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"T"asorens”




Kucnopon: naboparopusie u
IPOMBIIIICHHBIC CIIOCOObI MOTYYCHHS,

47 buznyeckne 1 XuMHUYEeCKHe CBONCTBRA.
O30H. [IpuMeHeHue Kuciaopoaa u 030Ha

48 Oxcupl 1 NEPOKCUIBI

49 Pemenue 3aga4 pa3auyHbIX TUIIOB
Cepa: Hax0XAEHUE B IPUPOJIE,

50 CIOCOOBI TOJTy4eHHUS, PU3HIECKUE 1
XHMHYECKHUE CBOMCTBA

51 CepoBonopo1, Cynbpuabl
Kucnoponconepxanye coeAMHEHUS

52 cepbl. OCOOEHHOCTH CBOMCTB CEPHOI
KHCJIOTHhI
[TpakTuueckas padota Ne 5. Pemenue

53 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
"Cepa u e€ coequHenus"

A30T: HaX0XJAEHUE B IPUPOJIE,

54 CIOCOOBI TOJTydeHHMS, PU3HUECKUE 1
XMMHYECKHE CBOMCTBA. AMMUAK,
HUTPUIBI
Kucnoponconep:xaiye coeAMHEHUS

55 azora. OcoOEHHOCTH CBOMCTB a30THOM
KHUCIIOTBI

56 [IpuMeHenue a3oTa v €ro COEUHEHUMN.
A3oTHBIE y1OOpeHHS

57 docdop: HaAXOXKAECHUE B IPUPO/IE,

CHOCOOBI NOTYYEeHHUs, PU3NIECKUE U




XUMHUYecKue cBoicTBa. Dochuapl u

dbochun

58

Oxkcunst pocdopa,
docdopconepxkamme kucaotel. Conu
dbocdopHOii KHCTOTHI

59

[Tpumenenue pocdopa u ero
coeaunenuii. @ochopHsie ynoopeHus

60

[TpakTuueckas padota Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Azot u pochop u ux coenuHeHUS"

61

Yraepoa: HaX0KICHUE B IPUPOJE,
AJTOTPOTHbBIE MOJU(DUKALINH;
duznyecknue 1 XuMHUYeCKre CBONCTBA,
pUMEHEHNE

62

Oxkcup yrinepona(Il), oxcun
yraepona(lV), yroneHas kuciora u eé
COJIH

63

Pemienne 3ala4d Pa3JINYHbIX THUIIOB

64

Kpemuuii: HaxoJIeHHE B IPUPOJIE,
CIOCOOBI TOJTy4eHHUS, PU3HUECKUE 1
XAMHYECKHUE CBOMCTBA

65

Oxkcua kpemausi(IV), kpemaneBas
KHCJIOTA, CHIINKATHI

66

[IpuMeHeHne KpeMHUs U €ro
coequHeHuil. CTEKIO0, €ro MoIy4eHue,
BUJIbI CTEKJIA

67

Pemienne 3aZla4d Pa3JINYHbIX THUIIOB




68

Cucremaruszanus U 0000IEHUE 3HAHUN
o teme "Hemeraminr"

69

KonTtponbHas pabora o Teme
"Hemerannsr"

70

AHanu3 pe3yabTaToB KOHTPOJIbHON
paboThI, KOPPEKITUS OIIMOOK

71

ITonosxeHre MeTaIIoOB B
[lepuoauueckoil cucteMe XMMUYECKUX
a1emMeHTOB. OCOOCHHOCTH CTPOCHHUS
3JICKTPOHHBIX 000JI0YEK AaTOMOB
MCTAJIJIOB

72

OO6mue ¢puzndeckue CBOMCTBa
MeTaJIoB. [IpMeHeHHe METaJIJIOB B
OBITY ¥ TEXHHKE

73

Cnnasel MetamioB. Kopposus
METAJUIOB

74

Pemienne 3aZla4d Pa3JINYHbIX THUIIOB

75

DIJIEKTPOXUMHUYECKUI PSIJT HANIPSIKEHU N
MeTauioB. OO0IIHe CIIOCOOBI MOTYUYEHUS
METaJIJIOB

76

OO6mas xapakTepucTuka MmeTayioB [A-
rpynnsl [leppoandeckoi cuctemMbl
XUMHYECKHUX 3JeMeHTOB. HaTpuii u
KaJuii: mojay4yeHue, pusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
IMPOCTHIX BCHICCTB U UX COGI[HHGHHFI

77

OO6mas xapakrepuctuka MmeTaiuioB I1A-
rpynnsl [leppoandeckoi cuctemMbl




XUMHUYECKHUX dJIIEMEHTOB. Maruuii u

KaJIBIIMIA: TIoJTydeHue, GU3ndecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUI

78

JKEcTkoCTh BOIBI U CITIOCOOEI €8
yCTpaHEHUS

79

ANIOMHMHHUI: TIOTydeHue, pusnyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

80

AmMdoTepHbIE CBOICTBA OKCHUIA U
THJIPOKCUIA ATFOMUHUS,
TUIPOKCOKOMILIEKCHI ATFOMUHUS, UX
[IPUMEHEHUE

81

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

82

[IpakTuueckas padora Ne 7. Perenue
HKCIEPUMEHTAIBHBIX 33714 110 TEMe
"Metaiuibl TJIaBHBIX noArpymnmn"

&3

OO01mas xapakTepuUCTHKa METAJIOB
no6ouHsIx oarpymi (b-rpymm)
[lepronnyeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB

84

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIUHEHUN, UX
MIPUMEHEHNE

85

Baxwuelime coenMHEeHUs] MapTraHIa.
Ilepmanranat kajius, €ro
OKHUCJIUTEIbHBIC CBOMCTBA




86

dusnyeckue U1 XUMUYECKHUE CBOMCTBA
JKenesa u ero coenquHeHui. [lomydyenue
Y IPUMEHEHHUE CIUIABOB Keje3a

87

dusnyeckue U1 XUMUYECKHUE CBOMCTBA
MEIU U €€ COeIMHEHUM, UX
MIPUMEHEHHUE

88

duznyeckre 1 XUMHYECKHE CBOMCTBA
IIMHKA U €T0 COCTUHECHUM, UX
npuMeHeHue. [ 'uapoKCOKOMILIEKCHI
ITMHKA

89

[IpakTuueckas padora Ne 8. Perenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Metaisl TOOOYHBIX oArpymm"”

90

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

91

O00011eHHE U CUCTEMATU3 AL
W3YYCHHOT'O MaTepHuaia Imo TeMe
"Mertamier"

92

KonTtponbHas pabora o Teme
"Metamnst"

93

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHSI OIITMOOK

94

Ponb xumuu B oGecnieueHun
YCTOMYHMBOTO Pa3BUTHUS YEIOBEUECTBA.
[TonsiTve 0 HAYYHBIX METO/IaX
UCCJIEIOBAHMSI BEILIECTB

95

HayuHble MpUHIUIBI OpraHu3au
XUMHYECKOT0 TPOU3BO/ICTBA.




[IpomblnIeHHBIE CITOCOOBI MOTYYSHHS
Ba)KHEUIIINX BEIIECTB

96

XUMHUYECKOE 3arpsiI3HEHUE
OKpYKarOLLIEH Cpelibl U €ro
MOCJIE/ICTBUS

97

XUMUA U 370pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

98

Xumus nuiy. Poiabs XUMUU B
o0ecrieueHny MUIEeBOil 0€30IIaCHOCTH

99

KocMmernueckue u napdromepHbie
cpeacrtsa. beiToBas xumus

100

XuMHs B CTPOUTEINLCTBE. BakHelne
CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE
MaTepHuabl

101

XUMHA B CEILCKOM XO03SICTBE.
Opranndeckue 1 MUHEPAIbHBIC
ynoopeHus

102

Cucremarusanusa 1 0000IeHne 3HAHUNA
10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102
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