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HNOACHUTEJBHASA 3AIIUCKA

PabGouass mporpamMma Mo XMMHUHM Ha YPOBHE CpeAHEro o0I1iero odpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBannu B Poccuiickoit deneparuny», TpeOOBaHUI K pe3ybTaTaM OCBOCHUS
benepanbHOI oOpazoBaTenbHOI IPOTPaAMMBI CpEIHEeTO o01ero
oOpazoBanusi(POII COO), npencrapinennbix B denepanbHOM rocyaapcTBEHHOM
obpazoBarenbHoM cTaHgapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOTO TpeaMeTa «XUMHs» B 00pa3oBaTENbHBIX OpraHusanusx Poccuiickoi
Qenepauny, pealM3yOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TmoyioxkeHud «Crpareruu pa3BUTUs BocnuTaHusi B Poccuiickoi
®epnepanuu Ha nepuog a0 2025 roma» (Pacnopsikenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XWMHST Ha YpPOBHE YINIYOJIEHHOIO H3YYEHHUs 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro ooOpa3oBanus ydamuxcsa 10-11 xmaccos.
N3yyenne mnpeamera, peainzyeMoe B YyCIOBHSIX JuddepeHIMpoBaHHOTO,
nporIbHOrO O00y4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa3OBATENbHYI0 U
OOILIEKYJIbTYPHYIO MOJATOTOBKY BBIMIYCKHUKOB IIKOJbI, HEOOXOOUMYIO ISt
azanTaiuu UuX K ObICTPO MEHSIOMIUMCS YCIIOBUSM KU3HU B COLIUYME, a TAKKE IS
POJIOJDKEHUs OOy4YeHHs] B OpraHu3anusx mpodeccuoHaIbHOTO O0pa3oBaHUsd, B
KOTOPBIX XUMHUSI SIBJSIETCSI OJTHON U3 MPUOPUTETHBIX AUCIUILINH.

B mnporpamme no XuMuM Ha3HaAYEHHUE IIpeaAMETa «XHUMHUSD)» IOJIY4aeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBHM C  OCHOBONOJIArarolIUMHU
nonoxkeHusiMu PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COoNepKaHus,
pe3yJbTaToB OOy4YeHUs] M TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SBJISIOTCS CJEAYIOIIME BBIMOJHSAEMBIE MPOrpaMMOil 10
XUMUH QYHKIIIH:

e HWH(POPMANMOHHO-METOUYECKAs, peaau3amus KOTOpOH oOecreynBacT
NOJIyYeHUE MPEACTABICHUS O IENAX, COAEpPKaHWHU, OOIUEl CTpaTeruu
0oOy4eHMs, BOCIUTAHUS U Pa3BUTHUSL 00YUAIOLIMXCSl CPEACTBAMU MPEAMETA,
M3Y4aeMoOro B paMKax KOHKPETHOTO MpOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpas npeaycMaTpuBaeT
ONpeJeNeHne: MNPUHLMIIOB CTPYKTYPUPOBAaHUS U IMOCIEI0BATEIbHOCTH
U3y4YeHUs1 Y4eOHOro MmaTepuana, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTUK; TOJIXO0JI0B K (HOPMHPOBAHUIO COJCPIKATEIHLHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTeNIbHBIX TOCTIKCHUM OOYydYaroImUXCs B
paMKax HWTOroBoM arrectauMd B (OpME €AMHOI0 TOCYJIapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma a1t yrinyOJn€HHOTO U3yUYEeHUSI XUMUU:



e YCTaHaBIMBAaE€T WHBAPHMAHTHOE MPEAMETHOE COJIep)KaHue, 00sA3aTeIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTHENbHBIX MNpOQuUiIei, NperycMaTpUBaeT
pacnpeneneHue M CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pa3/iesam Kypca;

e JaéT NMPUMEPHOE pacHpeleeHhe YYEeOHOro BPEMEHH, PEKOMEH]IyeMOIo
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IpeularaeT NPUMEPHYIO TMOCIEIOBATEIbHOCTh H3YyUYEHUS Y4eOHOro
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIPEAMETHBIX CBA3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a/1ay U3y4YeHHUsl MpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpemHero oOmero oO0pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHKU
IUIAaHUPYEMBIX ~ PE3yJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOrpaMMBbl CpEeIHEro o0111ero oOpa3zoBaHuUs (JIMTUHOCTHBIX,
METarpeAMETHBIX, MPEAMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI0O3HABATENbHBIX JEHCTBUU  00ydYaromerocs IO OCBOCHHIO
COJIep KaHUs IPEeIMETA.

[lo BceM Ha3BaHHBIM MO3ULHUSM B MporpamMme Mo XUMHUHU MPETyCMOTpPEHA
PEEeMCTBEHHOCTh € OOy4YeHHEM XHUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMs. 3a IMpelelaMM YCTaHOBJIEHHOM MporpaMMmod IO  XHUMHUHU
00s3aTenbHON (MHBAPUAHTHOW) COCTABIISIOLIEH COJEpKaHHUs y4eOHOro mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTh BbHIOOpAa €ro BapHaTHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA ONPENEIAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOTO
npoduist 00yueHus.

B coorBercTBHM ¢ KoHuentyaiabHbIMH mojoxeHusmu PI'OC COO o
Ha3HAUYEHUU TPeIMETOB 0a30BOro M yYrIyOJEHHOIO YpPOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYEHHUST HAa YPOBHE CpeaHero ooimero oOpa3oBaHUS
XUMUS Ha YpPOBHE YINIYOJIEHHOIO W3YYEHHUs HANpaBJIEH Ha peau3aliio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIUMM  3TalloM  MOJXYYEHUsS  XHUMHYECKOIro
oOpa3oBaHMsi B paMKax M3Yy4YEeHHUs] CHEHUAJIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX M OPraHHU3aIUAX CPEIHEro MpoQecCHOHATBHOTO
oOpazoBaHusi. B 3Toll CBsI3W u3ydeHHE NpeaMeTa «XUMHS» OPUEHTHUPOBAHO
OPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpEeTHYECKOW U
IPAKTUYECKON MOATOTOBKM OOYYaIOLIUXCs, BHIOPABIIMX ONpPENeAEHHBIA MPopuih
0oOy4YeHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOLIEr0 NOJyUYEeHUsI XUMUUECKOTO
00pa3oBaHus B OpraHuzanusax npodeccuoHanibHOro oopaszosanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO K MmIaHUPYyEMBIM pe3yJibTaTaM OCBOEHUS
denepanbHOl 00pa3oBaTENbHOM MPOTPAMMBI  CpPEAHEro 00IIero o0pa3oBaHUs
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelieHHe 3aaady



BOCIMTAHUSA U COLMAIBHOIO PA3BUTHS OOydarommxcs, Ha (OpMHUpPOBAHHE y HUX
OOILIEMHTEUIEKTYJIbHBIX YMEHHWI, YMEHUI paluoHaIM3aluil y4eOHOro Tpyaa u
0000IIEHHBIX  CIOCOOOB  NIESITENBHOCTH, MWMEKOIIMX  MEXIUCIUIIIMHAPHBIH,
HaJIPEeIMETHBIN XapakTep.

CocraBnsomiuMy npeaMera «XUMHUsS» Ha YpPOBHE yriayOiIEHHOTO M3y4deHUs
ABISIIOTCS  yrIyOn€HHble Kypcbl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpenenseHun Moxo10B K OTOOPY U CTPYKTYpPHOM
OpraHM3aliy COAEpX aHUs 3TUX KYpCOB B IMporpamMme MO XHMHUU 3a OCHOBY
npuaTel nonokernst GI'OC COO o pazmuuusax 06a3oBoro u yriyOn€HHOTO
YPOBHEHN U3yUEHHUS TIPEAMETA.

OcHoBy conepxkanust KypcoB «Opranuyeckas xumus» U «OOmas #u
HEOpPraHWYeCKasi XUMHUS» COCTaBISIET COBOKYIHOCTb MPEIMETHBIX 3HAHUH U
YMEHHM, OTHOCALIMXCA K 0a30BOMYy YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHUM TMOJydaeT ONpenesEHHOE TEOPETHYECKOE JIONOJIHEHHE, MO3BOJISIONIEE
OCO3HaHHO OCBOUTH CYHIECTBEHHO OojblIuii  00BEM  (PaKTOIOrHYECKOrO
maTepuana. Tak, Ha yrayOn€HHOM YpOBHE H3yYEeHHs IpeaMera olecreueHa
BO3MOXHOCTh 3HAQUMUTEJIBHOIO YBEJIMYEHHUsS OObEMA 3HAHMM O XUMHUYECKHX
AJIeMEHTaxX M CBOMCTBAaX MX COEIMHEHHM HAa OCHOBE PACIIMPEHUs] U yriayOieHus
MPEACTABICHUI O CTPOCHUM BEIECTBA, XMMUUYECKOW CBSI3U U 3aKOHOMEPHOCTAX
IPOTEKaHUsl PEAKIMM, pacCMaTPUBAEMBbIX C TOUKH 3PEHUS XUMHUYECKON KUHETUKU
U TepMoaMHamMuKU. HM3ydeHue mnepuoanydeckoro 3akoHa u Ilepmommueckon
CUCTEMbl ~ XMUMHYECKMX  JJIEMEHTOB  0Oa3upyercds  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHWYECKUX NMPEACTABICHUSAX O CTPOCHUU aTOMa. XHMUYECKasi CBS3b
OOBSCHSIETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUH Mpu €€ o0pa3oBaHUU U
pa3pylIeHHH, a TaKXKe C TOYKU 3PEHHs] MEXaHHW3MOB €€ oOpaszoBaHus. M3yueHue
TUIIOB ~ peakuuid  JomnojHsercs  (HOPMHUPOBAHMEM  MpPEACTaBICHUH 00
ANEKTPOXUMUUYECKHUX MPOIECCaX U AJIEKTPOIIU3E PACIIaBOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckoil XMMHUU MPH PACCMOTPEHHUU PEAKLUOHHOW CIIOCOOHOCTHU
COEIMHEHMH yAensieTcsi 0c000e BHUMaHHUE BOIIPOCaM 00 3JEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX M MEXaHU3MaX peaKIHil.

Ocoboe 3HaueHWe HMEET TO, YTO Ha COJEpXKAHUE KypCOB XHUMHH
yrayOaEHHOTO YPOBHS U3YUYEHHUS JIJIsl KJIACCOB OMPENeIEHHOr0 Ipoduis (TI1aBHBIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JAONOJIHEHUH K oOlel cucreme
IIPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIUSIHUE CMEXKHbIE IpeaMeThl. Tak, Hanmpumep,
B COJIEpKaHUU TMpeaMeTa ISl KIaCCOB XUMHUKO-(pu3nyeckoro npoduis 60ibiioe
3HaYeHue OyJIyT MMETh 3JEMEHThl yueOHOro mMarepuania mno oodmei xumuu. [Ipu
U3YUYEHUHU IMpeAMeTa B JAHHOM CIIy4yae akIeHT OyJeT cienaH Ha OOLIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUH B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJeKyJsipHas Teopus B (DU3MKE), 3aKOHBI COXpPaHEHUs



MacChl M DHEPIWM, 3aKOHbl TEPMOJAVHAMUKH, DJIEKTPOIN3d, NPEACTABICHUA O
CTPOECHUU BEILIECTB U APYTOE.

B TO e BpeMs B comepKaHMM IpeaMeTa Il  KIIACCOB XUMUKO-
Ouooruueckoro npopuis OonblIuil yJAenbHbI Bec OyneT UMETh OpraHuyeckas
xumus. B aTOM ciywae mpenocTaBisieTcss  BO3MOXKHOCTH  Jisi  Oosee
00CTOSITEILHOTO  PACCMOTPEHUS XMMHMYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K TMPUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUJbL, O€JIKH, YIJIEBOJbI, HYKJIECHHOBBIE
KUCJIOTHl U Apyrue. [Ipm 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY’KAaT OCHOBOM I H3y4YECHUS
CYILIIHOCTH IIPOLIECCOB (POTOCUHTE3A, JbIXaHUs, TMIIEBAPEHUS.

B miane ¢opmupoBaHUs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
0OILIIEHay4YHBIX METOJIOB [TO3HAHUS U OIBITA TPAKTUYECKOTO MPUMEHEHHUST HAYYHBIX
3HaHUN U3y4YeHue npenMera «XvUMHUs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBA3SX C YYEOHbIMM IpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOrnacteil «EcTecTBeHHO-HaydHblE TpenMeTb», «MaTtemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U IUTEpATYPA».

[Ipu u3zyyenuu yueOHOro mnpenMera «XuMus» Ha YriayOJIEHHOM YpOBHE
TaKk)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MepBOCTENEHHON 3HAYMMOCTH SIBJSETCS (POPMHPOBAHHE OCHOB
HAyKd XUMUU Kak OO0JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKON
NEATEIIbHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOW 3a7ayd Ha YyriayOJ€HHOM YpOBHE M3yuU€HHUS NpeaMeTa MpeArojaraer
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TNPEACTABICHUI: O MaTEPUATLHOM E€JUHCTBE MHPA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poid B OOECIedYeHUuu
YCTOWYMBOTO  Pa3BUTHUS ~ YEJIOBEYECTBA: B  PEIIGHUHM  MpoOseM
HKOJIOTMYECKOM, SHEPreTUYECKON U MUIIEBOW 0€30MacHOCTH, B Pa3BUTHU
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€pUaJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00eCreYeHnr PalUOHAIBHOTO MPUPOJONOIb30BaHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUs U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKXKE 3KOJOTHYECKH
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbIO U MPUPOJIHOMN CpeliE;

e OCBOCHUE CHCTEMbl 3HAHHUH, JIEKAallUX B OCHOBE XWUMHUYECKOH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaIbHBIX
MIOHATHM, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHHUS XUMHUYECKUX DPEaKLHH, O



XUMHUYECKOM PaBHOBECHU, PACTBOPAaX U JUCIEPCHBIX CUCTEMaX, 00 00IIMX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BO/ICTBA;

e (opmupoBaHue y 0o0yyarommxcs OCO3HAHHOTO MMOHUMAHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU 151 OOBSICHEHUS
KITFOUEBBIX HJEH U MPoOJIeM COBPEMEHHOM XUMHUHU, JIsI OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus mpobiieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIEHKU C MO3UIIMI KOJIOTUYECKONU 0€301MacCHOCTH TOCIEICTBUN
OBITOBOM U MPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BaHUEM U  MepepadoTKOH
BEIIECTB;

e yriyOJIeHHE TPEACTaBICHUM O  HAy4YHBIX  METOJaX  TO3HaHUS,
HEOOXOJIMMBIX MJI1 TPUOOpPETEHHUs] YMEHHUIl OpPUEHTUPOBATHCS B MHpPE
BEIIECTB W OOBSICHEHHS XUMHYECKUX SIBIICHUM, UMEIOIIUX MECTO B
NPUPOJIE, B MPAKTUUECKON IEATEILHOCTH U MIOBCETHEBHON KU3HU.

B mnnaHe peann3auuu TMEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BHUBAIOIINX
GyHKIUN 11€I0CTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU HU3YYCHUU
npeaMera «XUMHsS» Ha  YrIyOJN€HHOM YpPOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKKUE LIETH U 3a7]a4H, KaK:

e BOCIHUTAHHE YOCKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUN TPHUPOJIBHI,
YBOKEHUSI K MpPOLIECCY TBOpPUYECTBA B OOJACTU TEOPETHUUECKUX U
MPUKIAJHBIX UCCIETOBAHUM B XUMHUH, (POPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO ¥  CaMOBOCHMTaHUIO  Ha  OCHOBE  YCBOCHHS
00LIEYeI0BEYECKHUX LIEHHOCTEM;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
crocoOHOCTe oOydJaroruxcsi, (OpPMHpPOBAHHWE Yy HHX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHMIO M HEMPEPHIBHOMY OOpa30BAHUIO KaK
YCJIOBHIO YCHIEITHOM MpodeccuoHaIbHOM U 0011IeCTBEHHON AESITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

e (opMHUpOBaHHWE YMEHHUM M HABBIKOB Pa3yMHOTO MPHUPOJOINOIH30BAHMUS,
Pa3BUTHE HKOJIOTMYECKOMN KyJIbTYPhI, IPUOOPETEHUE OMBITA 0OIIECTBEHHO-
MIOJIE3HOM 3KOJIOTUYECKOM AEATEIbHOCTH.

OO01uiee 4ncao 4yacoB, MPEAYCMOTPEHHBIX ISl U3YUEHUSI XUMUM HA YIIIyOJIE€HHOM
ypOBHE cpeaHero obiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kimacce —
102 gaca (3 gaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B HeZIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMUM.

I[Ipenmer w©  3HayeHWE  OPraHUYECKOM  XMMHUH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYeCKUX COSTUHEHUM.

DJEeKTpOHHOE CTPOCHHE aToMa yriepoia: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOXXHOCTM aToOMa yriepoaa. XHMHYECKas CBS3b B
OpPraHMYECKUX COCIUHEHUSX. Tumbl TUOpUIU3AIMKM aTOMHBIX oOpOuTaen
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIENTOPHBIN). TUTBI TEPEKPHIBAHUS ATOMHBIX OpOUTANe, ©- W T-CBS3W.
OnuHapHasi, 1BOMHAs U TpoiHas cBsa3b. CnocoObl pa3pbiBa CBS3EMl B MOJEKYJax
oprannueckux BemecTB. [loHsTHe 0 CBOOOJHOM paaukaie, Hykieodusie u
aneKkTpodue.

Teopust cTpoeHust opraHuueckux coeauHennit A.M. byrtinepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUN CTPOECHUS
OpPraHMYECKUX COCAUMHEHUU. MOJNeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBIL.
CtpykrypHble (OpMYJBl  pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpari¢HHasl,
ckeinerHas. M3omepusi. Buabl wu3oMepuu: CTPyKTypHas, MNPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGHEKThI B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
U ME30MEPHBIN 2PDEKTHI).

[IpeacraBinenne o kinaccuuKalMu OpraHUYecKuX BemecTB. llonstue o
¢ynkuonanasHoU rpymnne. ['omonorus. ['omonorudeckue psasl. CucremaTudeckast
HOMeHKJIaTypa opranndeckux coeauHenuit (IUPAC) m TpuBManbHBIE Ha3BaHUS
OT/EJIbHBIX MPEICTABUTENCH.

Ocobennoctn U KiIaccuukanus OpraHuuecKux peakuuii. OKUCIUTETbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUM B OPTaHUUYECKON XUMUMU.

DKCIEpUMEHTAIbHbIE METOJIbl H3yYEeHHUS BEHIECTB W HMX IPEBpaICHUN:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMBITHl MO MPEBPALICHUIO OPraHMYECKHX BEIIECTB NPU HArpeBaHUU
(u1aBneHue, OOYIJIMBAHUE U TOPEHME), KOHCTPYHPOBAHHME MOJIeNIed MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanpl. ['omonorudeckuil ps ankaHoB, o0rmias ¢popMya, HOMEHKIIaTypa 1
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOoB, SP°-
rudopuau3alys aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOHCTBA
AJIKaHOB.



XUMUYECKUE CBOWCTBA aJKAHOB: PEAaKIMU 3aMEUICHUs, H30MEpPU3ALINH,
JNETUAPUPOBAHUS, IUKIN3AIMY, TUPOJIU3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3Me PeaKLHi paJuKaTIbHOTO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUeHUs U IPUMEHEHUE aTKaHOB.

Huxnoankanel. O0mas ¢opmysa, HOMEHKIAaTypa u uzomepus. OcobeHHOCTH
CTPOCHUSI M XHUMHYECKUX CBOMCTB MalbIX (LUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTaH, IUKJIOTreKCaH) LUKIoaTKaHOB. CrocoObl MOJy4YeHHUsS U
PUMEHEHUE UKIOAIKAHOB.

Ankensl. ['oMonorudeckuil psii aakeHoB, obmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ] alKeHOB, SpP*-
ruopuau3alys aTOMHBIX opOuTasieil yriepoaa, 6- U m-CcBs3u. CTpyKTypHas U
reomeTpuyeckass (muc-tpaHc-) wu3oMepus. Dusnueckue CBOWCTBA aJKEHOB.
XUMUYECKUE CBOMCTBA: PEAKIMU IMPUCOCTUHEHHUS, 3aMEIICHUS B O-TIOJIOKEHUE
IpU JBOMHOM CBSI3M, NOJMMeEpU3auuu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KadecTtBenHble peakiiuy Ha JABOWHYIO CBsI3b. CrOCOOBI MOMYYEHUS] U TPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukanus alkagueHoOB (CONPsKEHHBIC, U30JIMPOBAHHEIE,
Kymyauposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lonmumepusanus
CONPsHKEHHBIX TMEeHOB. CriocoObl OMYyUYEeHUs U IPUMEHEHUE aTKaIMEHOB.

Ankunbl. ['omonorudeckuii psifi aikMHOB, o01as Gopmylia, HOMEHKIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKMHOB, SP-
rudpuau3anms aTOMHBIX OopOuTaneil yriepona. Ou3MyecKue CBOMCTBA aJKUHOB.
XWUMUYECKUE  CBOMCTBA:  peakUUMW  MNPUCOCAUHEHUs, JTUMEpU3alud U
TpUMepHU3aluu, okucieHus. KuciorHble CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakiiuy Ha TPOMHYIO CBs3b. CIIOCOOBI MOMyYeHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue YTrieBoJOpoibl (apeHbl). ['oMonoruueckuil psii apeHoB,
oOmas ¢opmysna, HOMEHKIIATypa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIeKYJbl OeH3oma. dusnueckue CBONCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a M €ro TOMOJIOTOB: PEaKIUK 3aMelIeHUsI B OEH30JbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJuKalie, PEeAKIUU NPUCOCAUHEHUS, OKUCIEHHE TOMOJIOTOB
Oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe AJKWIbHBIX pPaJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHUHO- M HUTPOTPYIIBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lonumepuszanus ctuporna. CrnocoObl NOTyYEHUs U
IPUMEHEHUE apOMATUYECKHUX YTII€BOJA0POIOB.

[Tpuponansiii ra3. [lomytHele HedTaHBIE Ta3bl. HedTh 1 € nmpoucxoxkacHue.
Kamennsiit yrosib u mpoaykThl ero nepepadoTku. CrocoOsl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATIUTUYECKUN), PUDOPMUHT, MTHPOIH3.
[TponykTel mepepaboTku HE(TH, UX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY Pa3IMYHbBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YTIJIEBOIOPOA0B. Peakiuu
3aMEIIeHHs] TaJoreHa Ha TUAPOKCOTPYIITY, HUTPOTPYIIly, IHAHOTPYIIY,
amuHorpynmy. /[leificTBHe Ha TalOreHNPOM3BOAHBIE BOJHOTO W CIUPTOBOTO
pactBopa mENOYM. B3auMOAENCTBHE NUTAJOr€HAIKAHOB C MAarHUEM WU LIUHKOM.
[Tonstue 0 METaJUI0OPTaHUYECKUX COETUHEHMSIX. Hcnons3oBanue
raJIOTEHIIPOM3BOJHBIX YIJIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHHTE3e
OpraHUYEeCKUX BEUIECTB.

OKCnepUMEHTaIbHbIE METOJbl M3Y4YEHHUS BEIIECTB W HX MpEBpaIlCHUI:
u3ydeHrne (PU3NUecKUX CBOWCTB YIJIEBOJOPOAOB (PAaCTBOPUMOCTH), Kaue€CTBEHHBIX
peaKuii yriaeBoJAOPOIOB Pa3IMYHBIX KJIacCOB (0OecIBeunBaHWEe OpPOMHOW WIIH
MOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHa4YHBIM pacTBOpoM okcuma cepebpa(l)), kadecTBeHHOoe OOHapy)eHUE
yriepoja U BOJOPOJa B OPraHMYECKUX BEIHIECTBAX, TMOJYyYCHHE OTUJICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomiieHHE ¢ Koyuekuusamu «HedTts» u «Yromby, C
oOpa3iamMu TIacTMacc, Kay4yKOB M PE3UHBI, MOJIETUPOBAHHE MOJIEKYJ
YTJIEBOJOPO/IOB U TAIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucnopoaconep:xamue opranndyeckue CoeANHEHHA.

[IpenenbHble ogHOATOMHBIE chUPThL. CTpoeHHE MOJIEKYJl (Ha MpuMepe
METaHOJIa W JTaHoja). ['oMonorumueckui psna, obmas ¢opMmyna, U30Mepus,
HOMEHKJaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJoponaHbie CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEaKUWU 3aMELICHUs, JerHapaTalliyd, OKHCIICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU H  HEOPTaHWYECKUMH  KHCIOTAMHU.
KadecTtBenHast peakiiysi Ha OJJTHOATOMHBIE CIIUPTHI. J[elicTBUE ATaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHUS W MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upel, HOMeHKIaTypa U u3oMepus. OcoOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOTOAaTOMHBIE CHUPTHl — JSTUICHTIUKOIh W TimnepuH. Dusmdeckue u
XUMHYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHMsI, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHUYECKUMH KHCIOTaMH, KAa4yeCTBEHHAs pEeaKkiuss Ha MHOI0ATOMHBIE
cnupThl. [lpeacraBienne o MexaHW3Me peakiuil HYKICO(DUILHOTO 3aMEICHUSI.
JleiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJYyYEHHUST U NPUMEHEHUE
MHOTOATOMHBIX CITHPTOB.

®enos. CrpoeHHe MOJEKYJbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIIBI U
O0eHszonpHOro sapa. dusnyeckue cBoicTBa (peHona. OCcoOEHHOCTH XMMHUYECKUX



cBoiicTB (¢enoma. KauecTBeHHble peaknuu Ha (eHosl. TokcuuHOCTh (eHora.
Cnoco0sl nostyyeHus 1 npuMenenue penona. Genondpopmanpaeruanas cMoma.

KapOoHunbHbIe COETMHEHUS — abJACTUABl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifbl anbIeruioB U KETOHOB, 0O0IIas
dbopmyna, uzoMepuss U HOMEHKJIarypa. Duznueckue CBONCTBA allbJETHIOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albJCTHJOB U  KETOHOB:  peakiuu
npucoeauHeHus. OKUCIEHUE albJeTU0B, KaYeCTBEHHBIC PEAKIIMN Ha ajlbICTHIbI.
CriocoObl oTy4eHus! ¥ MPUMEHEHHE allbJIETHI0B U KETOHOB.

OHOOCHOBHBIE TIPECIIbHBIC KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKI1atypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BomoponHble CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KMCIIOTHBIC CBOMCTBA,
peaknms dSTepuPUKANNHA, PEAKIIUU C Y4YaCTHEM YIJIEBOJOPOAHOTO paauKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCJIOTHL. [loHSITHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroodpasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO]IE8As,
JuHONeH08as KUCIOoThl. CrIoCOOBI MOTyYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['omonormdeckuit psia, obmas dopmyna, uU30Mepus H
HOMEHKJIaTypa. DU3NUYECKHE U XUMHYECKUE CBOWCTBA: THUIPOIU3 B KHUCIOW H
LIEIIOYHOM Cpelie.

Kupsi. Ctpoenne, GU3NUECKUE U XUMHUYECKHUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHUCIION U 1ienoyHoi cpene. OCoOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIINX OCTATKH
HEMpPEeETbHBIX )KUPHBIX KUCIIOT. JKUphl B IpUpo/Ie.

MBpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

O6mras xapakTepucTuka yrieBojoB. Knaccudukamnus yrieBoioB (MOHO-, AH-
U Tonucaxapubl). MoHOcaxapuabl: TIIOKo3a, (PyKTO3a, TajmakTo3a, pudo3a,
ne3okcupu6o3a. Ou3nuecKue CBOMCTBA U HAXOXJEeHHE B mpupoje. PoToCUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMHU C YYACTUEM CIUPTOBBIX U alIbJETHIHON
IPYII, CIUPTOBOE W MOJIOYHOKHUCIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTH Opranu3ma. Jucaxapuasl: caxaposa, MajibTo3a U
JakTo3a. BoccTtaHapnMBaromye U HEBOCCTaHABIMBAIOIIUE Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMmenenue. [lonmucaxapuabl: Kpaxmal,
JIMKOTEH U 1enono3a. CTpoeHHe MaKpOMOJEKYyJl Kpaxmana, IJIMKOT€Ha U
HeJUTroNo3bl.  PU3MUECKMEe CBOWCTBA KpaxMalia M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmajia: THJpOJIM3, KauyeCTBEHHAs peakius ¢ HOJ0M. XUMHUUYECKHUE
CBOMCTBA IIEJUTIOJIO3bI: TUJIPOJIU3, MOdydeHue 3(pupoB nemttono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN HIENK).



OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M WX IPEBpAIICHUIL:
PacTBOPUMOCTb Pa3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJIEHCTBHE 3TaHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHUpPTa B albJAETH] Ha PACKAIEHHOW MEAHOW IPOBOJIOKE,
OKHCJICHHE O3TUJIOBOTO CHHUpPTa JUXPOMATOM Kajius (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEpHANIOB), KAaueCTBEHHBIE pEaKkUWU Ha anbJerujibl (C THIPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  wmenu(ll)), peakuus ramumepuHa ¢
ruapokcusiom Menu(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOH KHCIIOTHI,
B3aMMOJICCTBUE pacTBOpa INt0Ko3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «CIUpThl U
(denoinb, «KapboHoBbIe KUCTOTHL. CI0KHBIE 3PUPBD».

A3oTcoaep:Kkaniue OpraHuYecKue CoeIMHEeHUsl.

AMUHBI — OpraHuYecKue Mpou3BoJHbIe ammHuaka. Knaccudukanus aMUHOB:
anudaruyeckue W apoMaTHUeCKue; TMEepBUYHBIC, BTOPUYHBIE M TpPETUYHBIE.
Crpoenune Moiiekys, obmas gopMyia, U30MepUs, HOMEHKIAaTypa U (U3NUYECKUE
cBOMcTBa. XMMHYECKOE CBOWCTBA alM(PaTUUECKUX AaMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWJIAPOBAHKUE, B3aUMOJIECHCTBUE IIEPBUYHBIX AMHMHOB C a30THUCTOM KHUCIOTOMU.
Conu anKnJiaMMOHMUS.

AHUIIMH — TIpeACTaBUTENb aMHHOB apomaruueckoro psga. CrpoeHue
aHWwIMHA. B3auMHoe BiIMsHUE TPYIIl aTOMOB B MoJIeKyse aHuianHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIyYEHUS M NpUMEHEHHe anudarnuyeckux aMuHOB. [lomydyeHue aHwnIMHA W3
HUTpOOEH301a.

Amunokuciotel. Homenknatypa u uzomepus. OTaenbHble IpeICTaBUTENN O
AMUHOKHCIIOT:  IJIMIMH, alaHuH. @PU3H4YecKHe CBOMCTBA  aMUHOKHUCIOT.
XHWMHYECKHE CBOMCTBAa AMHMHOKHCIOT KakK aM(OTEpHBIX OpPraHWYeCKHX
COCIMHEHMM, peakiusi MOJIMKOHACHCAMK, O0pa3oBaHUWE TMENTHIHON CBS3U.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 IIETITHIOB.

benku kak npuponHble nonumepbl. [lepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa O€nkoB. XUMHUYECKHE CBOMCTBA OEJKOB: THUAPOJIU3, JACHATypauus,
KayeCTBEHHbIE PEAKIIMM HA OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBPAIICHUIL:
pacTBOpeHHE O€NKOB B BOJIE, JEHATypalus OEJIKOB NPHU HarpeBaHUH, LIBETHBIC
peakuuu Ha O€JIKM, pelIeHUuEe HKCIEPUMEHTANbHBIX 33Jad [0 TeMaM
«A3zoTconepKallue ~ OpraHMyeckue — coeguHeHus» U «Pacmno3naBanue
OPraHUYECKUX COCIUHECHUI.

BricokoMosieKkyJIsIpHbIE COeIMHEHUS.

OCHOBHbIE MOHSTHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEJUHEHHN —
MOJIMMEPU3AIS U TTOJTUKOHICHCAIIHS.

[Tonumepuble Martepuanbl. I[lnacTmacchl (MONMMATHIICH, TOJUIPONUIIEH,
MOJIUBUHWIXJIOPHU, TOJUCTUPOJI, MOJIMMETHIMETAKPUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNarT). Y THIM3alus 1 nepepadboTka 1miacTuka.

D1acTOMEpHI: HaTypajabHbII KayuyK, CUHTETUYECKHUE Kay4dyKu
(OyTaareHOBBIN, XJIOPONPEHOBBIN, U30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JIaBCaH).

[Tomumepsbl CIEUATBHOTO Ha3HAYECHUS (Tedion, KeBJjap,
AJIIEKTPOIPOBOISIIKE MOJIUMEPDI, OMopa3iaraeMble OJIUMEpHI).

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BELIECTB M HMX IPEBpAlICHUN:
03HAKOMJIEHUE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE OHKCIePUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IJ1aCTMacC ¥ BOJIOKOH.

Pacuérnble 3anaumn.

Haxoxnaenue MonekynasipHo (QopMysibl OpraHMYE€CKOrO COEAMHEHUs IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJIIPHOM  (DOpMYJIBI OpPraHMYecKOro COeIMHEHUs 1o Macce (00bEMy)
POIYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkMyu W/WIW UCXOJHBIX BEILIECTB, YCTAHOBJIECHUE CTPYKTYPHOU (QOpMYIIbI
OPTraHUYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUUYECKHWX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUs], OIpPEAECICHUE AO0JM BBIXOJIa MPOAYKTA PEAKLIHUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanusi MeXNpeIMETHBIX CBS3EH MPU M3YUYCHUH OPTaHUYECKON XUMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TOHATHH, TPUHATBIX B OTAEIBHBIX MpeaIMeTax
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO6mire ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAyUHbIN (PakT, runoresa,
TEeOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOIIOJIeHue, H3MEpEHUeE,
AKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

®dusmuka: Marepusi, aroM, DJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MYECKHE BEIMYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorus: kierka, opraHu3M, J3KOcUcTeMa, Ouochepa, MeTabOIU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(PHBIA W TeTepOTPO(HBIA THUIl MUTAHUSA, OpOKEHUE,



doTtocuHTE3, IbIXaHUE, OENIKH, YIJIEBOABI, >KUPBL, HYKJICUHOBBIE KHCIOTHI,
(epMEHTBHL.

['eorpadusi: mose3Hble UCKOMIaeMbI€, TOILUIUBO.

TexHonorus: MNUIIEBBIE MNPOAYKTHI, OCHOBHI PAllMOHAIHHOTO IHTaHUS,
MOIOILIME CPEJICTBA, MATEPUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBILIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKU 3neMeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIE YHMCJA. DHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kimaccudukanms XuMrUuecKux 3J1eMeHTOB (S-, -,
d-, f-smementsl). PacmpenencHue SJCKTPOHOB IO aTOMHBIM — OpOHUTAIISAM.
DneKTpOHHBIE KOH(PUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOTO—4YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YyKJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIJIEKTPOOTPULIATETBHOCTD.

[Tepuoanueckuit 3axkoH u [lepuonuueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CBsi3b nepruoanueckoro 3akona u llepronnueckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU
OpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaMm. 3HAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XUMHYECKass CBA3b. BUIBI XUMHUYECKOM CBSI3U: KOBAJICHTHAsl, HOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEPrus U IJuHa cBsi3U. [1oJsipHOCTD, HATPABIEHHOCTD U
HACBIIAEMOCTh KOBAJICHTHOW CBsA3U. KpartHeie cBsa3u. BomopomHas —CB3b.
MexMOJIEKYIIApHbIE B3aUMOJAECHCTBHUS.

BaneHTHOCTP W BaJIEHTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCTUHEHUN
3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMILIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYeHHWE KOMIUIEKCHBIX COEIUHEHUH.
[TonsiTHE O KOOPIMHATMOHHOW XUMUH.

BemecrBa  MOJEKYJISIPpHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs. UMb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstre o nucnepcHbix cucrteMax. Mctuaable pacTtBopshl. [lpencrasienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAXKEHUST KOHIEHTPALUM PACTBOPOB:
MaccoBas J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauusi. HacellieHHbIE U
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanys m HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. T pUBHUATBLHBIC
HAa3BaHUA OTJICJIbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUUeCKUX peakiuii B HEOPraHUYECKOW W OpraHUYeCKOM
XUMHH. 3aKOH COXPAaHEHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAILCHUS
SHEPTUU MPU XUMHYECKUX peakiusaX. TeraoBbie 3Q(PEKTh XUMUUECKUX PEaKITUN.
TepMOXUMUYECKHE YPaBHEHHUS.

CKopoCTh XMMUYECKOU peaKIiu, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (DAKTOPOB.
['omoreHHbIe U rereporeHHsie peakiuuu. Karannus u kataau3aTopsl.

O6patumbie 1 HeoOpaTUMBIE peaKIuu. XUMHUECKoe paBHoBecHue. KoHcTanTa
XUMHUYECKOTO paBHOBeCHsA. DakTOphl, BIMUSAIONIME HA IOJOKEHUE XUMHUYECKOIO
paBHOBECHA: TEMIEpaTypa, JABJICHUE U KOHLIEHTPAMU BEILECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTpoiutuueckas gucconuanus. CuiabHble W ClIa0ble  3JIEKTPOJUTHI.
Crenenp auccommannu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAS, HEWTpalbHAas,
mienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus comneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIIEHUS.
Okuciurens W BOCCTAaHOBUTENb. [IpollecChl OKHUCIEHWST W BOCCTAHOBJICHUS.
Baxneiiliie OKHCIUTENTM W BOCCTAaHOBUTENW. MeTOH 53JEKTpPOHHOro OaliaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEILIECTB.

DKCNEPUMEHTAJIbHBIE METOJbl M3YUYE€HUS BEHIECTB M WX NPEBPALICHUN:
pa3loXKEeHHWE TIePOKCHIA BOAOPOJAA B TMPUCYTCTBUM KaTalld3aTropa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNUE PEAKIMii HOHHOTO0 OOMEHa, OmpeieJICHIE
Cpeabl PacTBOPOB € MOMOUIBIO HHJAMKATOPOB, M3YUYCHHUE BIMSHHS PA3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuueckast xumusi.

[Tomoxenne HemeTtauioB B llepuognueckod CHCTEME  XMMHYECKUX
anemeHToB J[.MI. MeHeneeBa 1 0COOEHHOCTH CTpoeHus ux atomoB. dusnyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAIUIOB (HAa MpUMEpE KHUCIOPOJa, CEPBHI,
dbocdopa u yriepona).

Bomopon. Ilomydenue, ¢uznueckue M XUMHUYECKHAE CBOWCTBA: PEAKIIMH C
METaJjlaMd M  HEMETAJUIAaMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. [ MApUIBL
TonnMBHBIE ATIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl MONydeHHs, (uanydeckue u
XMMHUYECKUE CBOMCTBA. | aJlIoreHOBOAOPOAbI. BaxxkHene KUCIopoacoaepKalme
COeMHEHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOJYyYeHUS
rajoreHoB. [[puMeHeHre rajJoreHoB U UX COEUHEHHUI.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIOCOOBI MOYYCHUS
kuciopoaa. OuU3NUecKue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIbI U TEPOKCUIBI.

Cepa. Haxoxaenue B TpUpOAE, CIOCOOBI TMONy4YeHHS, (U3MUECKHE WU
xuMuueckue cBoiictBa. CepoBogopona, cyiabduasl. Oxcua cepsi(1V), okcun
cepri(VI). Cepnucras u cepHas KHUCJIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB
CepHOM KUCIIOTHL. [IpuMeHeHue cepol U €€ COETMHEHU.

A3zor. Haxoxnenue B mpupoje, CHOCOObl MOdy4deHus, (U3M4ecKue u
XUMHUYECKHEe CBOMCTBAa. AMMUAaK, HUTpUIbl. OKCHIBI a30Ta. A30THCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue a3oTa
U €r0 COeIMHEHUN. A30THbBIE YI0OpEHUS.

®dochop. HaxoxnaeHnne B mpUpoaE, CHOCOOBI TMONMYUYSHHUs, (PUIHYECKHE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcuasr dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHoie
ya00peHus.

VYrinepoa, HaxoXJaeHHE B OpuUpojae. AJUIOTPONHBIE  MOAU(PHUKAIUU.
duznyeckue M XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOPA30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepoma(lV), yronbHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA yrojb, ancopOuus. DyiiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHre MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €ro
COCAMHEHHNN.

Kpemuuii. Haxoxnaenue B mpupojie, CocoObl MoydeHus, (GU3NYECKUe U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpeMHHEBasi KHCIIOTA, CHIJIMKATHI.
[IpumeHenue kpeMHus U ero coenuHeHui. CTeKI0, €ro NoJIyYeHre, BUIbl CTEKIIA.

[Tomoxenune meramioB B [lepuoandeckoil cUCTEME XMMUUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHMS JJIEKTPOHHBIX O0O0JOUYEeK aTroMoB MeTaioB. OOmue
¢usnueckue cBoiictBa MeTauioB. [IpuMeHeHHe MeTamioB B ObITY M TEXHHKE.
CnuaBbl METaJIOB.

DNEeKTPOXUMHUYECKUM Pl  HampsbkeHuil  metamwioB.  OOmuMe  crnocoObl
MOJIyYeHUS METaJIOB: TUAPOMETAILTYPrus, NUPOMETAILTYPIus,
anekTpometaiutyprusi. Ilonstue o xopposuu MeramwioB. CrnocoObl 3alUTHl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetamuioB |A-rpynmer Ilepuoandeckoil cructeMbl
XUMUYECKUX OdjeMeHToB. Hatpuii u kanuii: mnonyuyeHue, (QU3MYECKUEe U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COECUHEHHUIA.

O6mas xapakrepuctuka metaimioB |IA-rpynmsr I[lepuonnueckoil cucteMsl
XUMHUYECKUX DJIEMEHTOB. MarHuii ¥ Kajblui: TmodydeHue, (U3MYECKHEe U
XUMUYECKHE CBOMCTBA, MPUMEHEHHME IPOCTHIX BEIIECTB W HMX COEIUHEHUHU.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AIOMUHWN: TTOTy4YeHue, PU3ndeckne u XUMUYECKHUEe CBOMCTBA, TPUMEHEHUE
OPOCTOrO BEIIECTBA M €ro COoeauHEHUuH. AMQOTepHbIE CBOICTBA OKCHIA U
TUPOKCUJIA ATTIOMUHUS, TUAPOKCOKOMIJIEKCHI aTFOMUHUS.

OO6miass  xapakTepucTHKa MeTauioB 1Mo0ouyHbIX mnoarpynn  (b-rpymm)
[Teppoanyeckoi CUCTEMbBI XUMUUECKUX JJIEMEHTOB.

du3znyeckre U XMMUYECKUE CBOMCTBA XpOMa M €ro coequHeHuil. OKCuabl U
ruapokcusibl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomarsl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ousnueckue M XUMHYECKUE CBOMCTBA MapraHia H €ro COCIMHEHHM.
Baxwneiimme coenunenuss wmapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(Vll). Ilepmanranar kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

dusznyeckrue U XUMHYECKHE CBOMCTBA jKejie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuanl u conu xene3a(ll) u xenesa(lll). [Tonydyenue u npumeHeHue xenesza
U €ro CIUIaBOB.

du3nyecKue U XMUMUYECKUE CBOMCTBA MeIU U e€ coenuHeHui. [lonyuenue u
NPUMEHEHUE MEU U €€ COCIUHEHUN.

[uuk: momyuyeHue, (pU3MYECKHE U XUMHYECKUE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUAPOKCH/IA IIMHKA, THIPOKCOKOMILICKCHI ITMHKA. [[puMeneHune
LMHKA U €ro COCIMHECHUI.

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYE€HHUS BELIECTB M HMX IPEBpALICHUN:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, docdopa, xKeneza, MarHus B
KHCJIOPOJIC, HM3Yy4YeHHE KOJUICKIMH «MeTalibl W CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIJIOB C BOJION (BO3MOYKHO HCIIOJIH30BAHUE
BUJICOMATEPHUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
IeJI04Yel, KaueCTBEHHBIE PEaKI[MU Ha HEOPTraHMYECKUE aHUOHBI, KATHOH BOJOPOJa
U KaTUOHBI METAJUIOB, B3aMMOJICHCTBUE THUIAPOKCHUIOB ATIOMUHHUS M IIMHKA C
pacTBOpaMM KHCJIOT M LIEIOYEH, PEIIEHHE SKCIEPUMEHTAIBHBIX 3aJa4 MO0 TEMaM
«l"anorens», «Cepa u e€ coemuHeHus», «A3oT u (hochop U UX COCTUHEHUSY,
«MeTamibl TIaBHBIX NOATPYII, «MeTamibl MOOOUYHBIX TOATPYTII.

XUMHSA M KU3Hb.

Ponp xumum B oOecrieueHur yCTOMUMBOrO pa3BUTUS denoBedecTBa. [loHsTHe
O HAy4YHbIX METOJaxX I[IO3HAaHUA W METOJOJOTMH HAy4YHOTO MCCIIEIOBAHUS.
Hayunble npuHIMIB OpraHu3aluid XUMUYECKOT0 MTPOU3BOICTBA. [IpoMbIlIeHHbIE
CIOCOOBI MOJTYYEHUS BAXKHEUIIINX BEIIECTB (HAa MpUMEpEe MPOM3BOJICTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHousa). [IpombIliuIeHHBIE CIOCOOBI MOTYUYEHUS METAIIOB U
CIJIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpelbl U €ro Mocie/CTBUSI.
Ponb xuMun B o0ecrieueHu IHEPTETUIECKON OE30ITaCHOCTH.

Xumusg ¥ 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpexacrtBa. [IpaBuna
UCIIOJIb30BaHU JIEKAPCTBEHHBIX IIpenapaToB. Poyib XUMUU B pa3BUTUN MEIUIUHBI.



XUMUS MUK OCHOBHBIE KOMIIOHEHTHI, NHIIEBbIE 100aBku. Ponb xumuu B
oOecreuyeHny MUuIeBoil 0€30MacHOCTH.

Kocmernueckne u mnapgromepHble cpenactsa. beitoBas xumwus. [lpaBuna
0e30IacHOr0 UCIOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUHU B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTENbHBIE MaTepuasbl (LEMEHT,
OeTOoH).

XuMus B ceNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpAMHKA.
Marepuans! 11 SIEKTPOHUKHA. HaHOTEXHOIO0ru Y.

Pacuérnrlie 3agaun.

Pacuérbl: mMacchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMH BELIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUM, €CIH OJHO U3
BELIECTB HMMEET MpuMecH, Macchbl (00bEMa, KOJIMYECTBAa BEUIECTBA) MPOIYKTa
peakuuMy, €ciaud OAHO M3 BEIIECTB JaHO B BHUJE pacTBOpa € ONPEACIEHHOU
MAacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW JIOJM W MOJSIPHOU
KOHLIEHTpallMi BELIECTBA B pAacTBOpE, AOJIM BBIXOAA MPOAYKTA PpEAKIHH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzamuss  MeXNpeaIMETHbIX  CBS3€d NpU  HM3yYEHUH OOwmWEed U
HeopraHu4yeckod xumuu B 11 kjacce ocylIeCTBISETCS Yepe3 MCIOJIb30BAaHUE KaK
00IIIMX €CTEeCTBEHHO-HAYYHBIX MOHITHH, TaK U MOHITHH, MPUHATHIX B OTJAEIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE MTOHITHS: SIBIICHUE, HAyYHBIH (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, Kiaccu(ukauus, MNepuoaudHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIETTUPOBAHHUE.

®u3uka: Marepus, MHKPOMHp, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUN YPOBEHD,
BEIIIECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBAa, WJACAJBHBIN Ta3,
dbusnyecKue BeIMYMUHbI, €IMHUIIBI U3BMEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buoinorus: kneTka, opraHu3M, dKocucTeMa, Onocdepa, MeTab0IM3M, MaKpO-
U MUKPODJIEMEHTBI, O€JIKH, KUPBI, YIIEBOAbl, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

I'eorpadus: muHepasbl, TOpHbIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOIIUBO,
pecypchl.

TexHonorus: XMMHUUYecKasi IPOMBIIIJIEHHOCTb, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MUIIEBAS MPOMBILIJIEHHOCTb,
(dapmarieBTHUYECKAS IPOMBIIIEHHOCTD, IIPOU3BOJCTBO KOCMETUYECKHUX



nmpeuaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

B cooTBeTcTBUM € CHUCTEMHO-AECATEILHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XUMHS» Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHWsl BBIJACICHBI CICAYIONIUME COCTABJISIONIME: OCO3HAHUE
00yYaIOIMUMHUCSI POCCHICKOW TPaXKTAHCKOWM HMJICHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTA U CaMOOTIPEICTICHUIO; HAIMYME MOTUBAIUU K
00y4YeHHMIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOMIMXCS PYKOBOACTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWJIaMH M HOpPMaMH TIOBEJEHHUS, HaJW4uue
IPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh IIEJIM M CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yjibTaThl OCBOEHHUS MpeaAMeTa «XUMHUS» OTPaXKaIOT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M TMPAKTUUYECKOW JCSATEIHbHOCTH
00yJaronuxcsi B MpoIecce peaim3aii 00pa3oBaTeIbHON EATeTLHOCTH.

JIuyHOCTHBIE pE3ydbTaThl OCBOEHUS TMpeaAMeTa «XUMHUS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEILHOM M MPAKTUUYECKOW JIESITEIbHOCTH
oOydJaronuxcsi B MpoIlecce peanu3aiuu 00pa3oBaTeIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpamaIaHCKOro BOCIIUTAHMS .

OCO3HaHMS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYITMOHHBIX TIpaB U 00sI3aHHOCTEH,
YBOKECHUSI K 3aKOHY U IIPaBOIOPSJIKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax MW MOpaBUiIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKOW JESATEIbHOCTH TIPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX W TMO3HABATENBHBIX 3a/1ay, BBIMOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMUMATh M TPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apTyYMEHTBI IPYTUX MIPU aHAJIM3€ PA3IMNIHBIX BUIOB YUeOHOH AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOI'O OTHOIIEHUSI K HWCTOPUYECKOMY M HAay4yHOMY HaCIEIUIO
OTCYECTBECHHON XMMUH,

YBOKEHHSI K TIPOIIECCY TBOpPYECTBA B 00JIACTH TEOPUU M IMPAKTUUYECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKH €CThb PE3yJbTar
JUTATCIIGHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/la YYEHBIX U MIPAKTHUKOB;



MHTEpECAa M [03HABAaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U MOCIEAYIOIIEM
aHaiau3e MHPOPMaLUU O MEPENOBBIX JTOCTUKEHUSAX COBPEMEHHOW OTEYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOr0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUE M IMOCTYIKH CBOUX TOBapHILEH C
NO3ULUKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUI
MOCTYIIKOB;

4) gopmMupoBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOILEHHS K COOCTBEHHOMY (DH3MYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ileHusT TpaBuil O€30MacHOro OOpallleHuss C BEHIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM IEATEIBHOCTH;

NOHUMAaHUs UEHHOCTH MPaBWJI HMHAWBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYalIUAX, YTPOXKAIOIIKX 3JOPOBBIO U KU3HHU JIIOJICH;

OCO3HaHUS MOCHEACTBUA W HENPUATHS BPEAHBIX MPHUBBIUEK (YNOTpeOsieHus
AJIKOT0J1s5, HAPKOTUKOB, KypEHUs );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEOBATEIbCKOM
NeSTEPHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW W  JAPYIHMX BHJIAX
NEeATENbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Y4YacTU€ B PEIICHUM MPAKTUYECKUX 3ajay
COIIMAJIbHON HANpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K IPAKTUYECKOMY M3YUEHHIO MPo(deccruid pa3auyHoro ponaa, B TOM
YKCJIe HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TPYyAa U Pe3yJibTaTaM TPYA0BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HWHIMBHUIYAJIbHOW TpPAaEKTOPUU
oOpazoBanmsi, Oymymelr Mpodeccuu W peanu3alud COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCcTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU LIENecO00pPa3HOro OTHOILIEHUS K MNPUPOAE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa SKOJOTUYECKUX MPOoOieM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLMATIBHON CPEMBL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIb30BAHUS JOCTIKEHUW XUMHH IS
pelIeHus BOIPOCOB PAlMOHAIBHOIO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHUS JACHUCTBUH, NPUHOCIIIUX BpEld OKpYXKarouen
IPUPOIHON Cpelie, YMEHHS MPOrHO3UPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE
MIOCJIEACTBUSA MPEANTPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OTbITa JEeSITEIbHOCTH AKOJIOTUYECKOMN HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCS UMM B IO3HABATEJIbHOM, KOMMYHUKAaTHUBHOM M COLUAAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSITH HWJEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyK{ U OOIIECTBEHHON NTPAKTUKH;

NOHUMAaHUSl cHeuUKA XUMUU KaK HayKd, OCO3HaHUs €€ poJu B
(GbOopMHUpPOBAHUU PALMOHATIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU 1IEIOCTHOTO
peacTaBiIeHus] 00 OKpYXKaloleM MUpPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpobJieM COXpaHEHUSs
MPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAUMMOCTH XHMHUHM JUJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ T'yYMaHMCTUUYECKOM HAIIPAaBICHHOCTH W BaXXHOW pPOJIM B
CO3/JaHUM HOBOM 0a3bl MaTepUATbLHOM KYJIbTYPhl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI UYEJIOBEYECTBA — CBHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOM 0€3011acCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIIEYCHUU
YCJIIOBUM YCHENTHOTO TPYy/Ia U AKOJIOTHYECKH KOMMDOPTHON KU3HHU KAKJIOTO WICHA
o0miecTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJlydyaeMble 3HAHUA JJIsl aHalu3a U OOBSICHEHUS SIBIICHUM OKPY’KalOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUYEHUS Ha
OCHOBE HAay4HbIX (AKTOB M UMEIOLIUXCS JIaHHBIX C 1EJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
petieHust mpo0JeM B peaabHbIX )KU3HCHHBIX CUTYalUsIX;

MHTEpEeCca K MO3HAHUIO, UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO |
CaMOOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMUH B
COOTBETCTBHH C )KU3HCHHBIMHU OTPEOHOCTIAMU;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pa3iudHbIX chepax npodeccuoHanbHOM
JNEATETBbHOCTH.



METANPEAMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3yJibTaThl OCBOEHUS MPOrpPaMMbl 0 XMMHUU Ha YPOBHE
CpenHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHHUS oOyyJarommxcs
MEXTUCIUTUTMHAPHBIC (MEXKIIPEAMETHBIE) OOICHAYYHBIE TOHSATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepusi, BEIEeCTBO, SHEPIUs, SIBICHUE,
IPOIECC, CHCTEMa, HAyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCleIOBaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U IPyTHE);

yHUBEpCcaJbHble yueOHbIE JEeHCTBUS (IIO3HABaTENbHbIE, KOMMYHUKAaTUBHBIC,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (byHKITMOHATBHON
IPaMOTHOCTH U COLIMATBLHON KOMITETEHIIUN 00YyUYaroIInXCs;
CIIOCOOHOCTD o0y4arommxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHBIC
JEUCTBHUS B IO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETyJISTUBHBIMU
JICUCTBHUSIMU.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIe HeiicTBUS

1) 6a30Bble JJOrHYecKue JAecTBUSI:

CaMOCTOSITeTbHO  (popMynupoBaTh U aKTyaJIM3UpPOBATH  MIPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh eI JESITCIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU HX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIIO0JIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIILUICHUSA:
BBIJICTIATh XapaKTEPHBIC MPU3HAKU MOHSTUM U YCTAaHABIMBATh UX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIHE IMOHITHS JJIsI OOBSICHCHHUS OTJCIbHBIX (PAaKTOB U
SIBJICHU;

BHIOMpATh OCHOBAHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaAKIU;

YCTaHABJIWBATh NPUYUHHO-CJIEJACTBEHHBIE CBA3W MEXIY H3Yy4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AQHAJIOTMH), BBISBISTH 3aKOHOMEPHOCTU M IPOTHBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUSAX, (DOPMYJIHMPOBAThH BBIBOJIBI M 3aKIFOUCHUS,

MPUMEHATh B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJICNIH, TPEOOPA30BHIBATE MOCIIBHBIC MPEACTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJ) DJJIEMEHTa, XUMHYecKas ¢opMmyJia, ypaBHCHHE XHUMHUYECKOM



peaKknuy — TMPU PEIICHWH Y4YeOHBIX TMO3HABATEIBHBIX M TMPAKTHYECKUX 3aj1ad,
IPUMEHSATh Ha3BaHHBIC MOJICIIBHBIC TIPEICTABIICHUS TSl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y9aeMbIX BEIICCTB M XUMUUYECKHUX PEAKITUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB M XUMHUYECKUX
peaKumii;

(GhopMyIMpOBATh MEJIN U 33/1a4l UCCIICTOBAHMS, HCTIOIb30BaTh IOCTABIICHHBIC
U CaMOCTOSATEIHHO C(OpMYIHMpPOBaHHBIE BOIMPOCHl B KA4YECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKa3bIBACMBIX CYKJIECHUN;

BJAJI€Th HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJI0M
mpoliecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ynibTar, (popMyIupoBaTh
0000TIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJECIAHHON paboTe;

IpUOOpETaTh OMBIT YYEHWYECKOHW HCCIEIOBATENbCKOW U MPOEKTHOM
NESATETHPHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUS TMPaKTUYECKUX 3a/1ad, NPUMEHEHUIO pPa3InYHBIX
METOJI0B IMO3HAHMSL.

3) pa6ora c nunpopmanueii:

OPHUEHTHUPOBATHCA B PA3UYHBIX HCTOYHHMKAX WHMopmarmu (HAydHO-
NOMyJIIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCP)KAaHUs, CIIPAaBOYHBIC TIOCOOMS,
pecypcebl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHUSI, KPUTHUYIECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCT;

(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATh PA3JIMYHBIE METOJIBI MPU TIOUCKE U
otbope wuHOpPMALUK, HEOOXOAWMOW JUIsI BBIMOJHEHHUS Y4YEOHBIX 3aj1ad
OIPEJECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalbHYI0  (GOpMy  MpEACTABICHUS
uHdopmaruu (cxembl, rpadvKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
XUMUYECKON uH(OpMaIel: MPUMEHATh MEXIpeaMeTHbIe ((pusuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBHATYPBI, HOMEHKIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITISAIHOCTH.

KOMMyHI/IKaTI/IBHbIe YHuBEpCaJabHbIC yqeﬁnble HeﬁCTBHﬂZ



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMbI B X0/1€ AHaJIora W/1in
JUCKYCCHHU, BBICKA3bIBaTh UJIEU, (OPMYIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEBHO BBIIIOJIHEHUS ITPETIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTAIIMEH pPE3yJIbTaTOB IMO3HABATCIBHON JIESITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYCCKOW PabOThI 10 MCCIICIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaju3alui Y4eOHOTo MPOeKTa, U (OPMYJIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM IPOBEAEHHBIX HCCICAOBAaHUN MyTEM COTJIACOBAHMS IO3UIUN B
X0J1€ 00CYXAeHUS U 0OMEHAa MHCHUSIMU.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBISATH CBOKO IO3HABATEIBHYIO
JeSTeNbHOCTD, Ompeenss e€ Iend W 3a7add, KOHTPOJIUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIjIaracMplii aJrOPUTM JCUCTBUH TPH
BBIMIOJTHEHWH YYeOHBIX W HCCIIEAOBATEIbCKUX 3a7ad, BbIOMpaTh HamOolee
3¢ exTUBHBIN C€rMOCO0 WX peleHuss ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHYCCKHUX PEAKITUSX;

OCYILIECTBJIATh CaMOKOHTPOJb AECATEIBHOCTM HAa OCHOBE CaMOaHalM3a M
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3ysIbTaThl OCBOEHUS MPOrPaMMBbI 110 XUMUU Ha YIIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeIHEro oOLIero oOpa3oBaHUs BKIIOYAIOT cHelu(puyecKue
JUTsl y4eOHOTo mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI ACHCTBUI
10 OCBOEHUIO, UHTEPIIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI J1€ATEIbHOCTH
[0 TOJIY4YEHHIO HOBOTO 3HAHUS UM MPUMEHEHUIO 3HAHUW B PA3IMYHbIX YUEOHBIX
CUTYyalUsX, a TAK)KE B PEaJIbHbIX KU3HEHHBIX CUTyallUsIX, CBA3aHHBIX C XUMuel. B
IporpaMMe 110 XHMHUU NPEAMETHBIE pPEe3yJbTaThl IPEICTABICHBI 110 TIOJaM
V3Y4YCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTPAKAOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUI: O MECT€ W 3HAYCHUH OPraHUYECKOM
XUMUHM B CHUCTEME ECTECTBEHHBIX HAYK M €€ poJihi B 00ECHEYEHUH YCTONYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJEM IKOJIOTHYECKON, SJHEPreTUUECKON U



NUIIEBOM 0€30MacCHOCTH, B Pa3BUTHUM MEIMUIIMHBI, CO3JaHUM HOBBIX MaTepUasoB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHuun PaILMOHAIBHOTO
OPUPOOINOIb30BAHUS, B (POPMUPOBAHMM MHUPOBO33PEHUA U OOIIEH KYJIbTYpbl
YelloBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BJIQJICHUE  CHCTEMOW  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIyue MOHITHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U DJIEKTPOHHAs
obojiouka aroma, S-, P-, O-aroMmHbIE OpOWTANIM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHMSI aToma, THOpuAW3anus AaTOMHBIX opOuTaned, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKUCIIEHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKENEeT, GQyHKIMOHATbHAS
TpyIma, paaudkal, CTPYKTypHbie (QopMyibl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIE), M30MEPHsS CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTphyYecKas,
ONTHYECKAs), HM30MEPbI, TOMOJOTWYECKHA psii, TOMOJIOTH, YIJIEBOAOPOJIBI,
KHUCIIOPOJ- U a30TCOJEpIKAIIMEe OPraHUYECKHE COCIUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIPHBIE COEIMHEHMS; TEOPUH, 3aKOHBI
(mepuoanueckuii 3axkoH J[. M. MeHnneneeBa, Teopus CTPOECHHS OpPraHUYECKUX
BeiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUs
U TpPEeBpalleHUs] DSHEPIHMH TP XUMUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHU, MHUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAIIHEe B OCHOBE
NOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XMMHUUYECKHUX SBJICHUW; MPEACTABICHUS
0 MEXaHU3MaX XHMHUYECKHX pEaKIud, TePMOJAMHAMHUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs], O B3AUMHOM BJIMSIHUHA aTOMOB W T'PYIIl aTOMOB
B MOJIEKYyJIaXx (MHIYKTUBHBIM U Me30MepHBIN 3 dekThl, opueHtantsl | u Il poma);
(akToMOrUYECKUE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJy4YEHUU U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEWIMX OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH
NESTEIPHOCTH  YeJOBEeKa, OOLMX  HAyYHBIX  NPUHIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA (HA IPUMEPE MPOU3BOICTBA METaHOJIa, TepepadoTKH HeTH);

c()OpMHPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTE€pHbIE NMPU3HAKU IMOHSATHUH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAaHUM COCTaBa, CTPOCHUS M CBOMCTB OPraHMYECKUX COCAMHEHU;

c(hOpMHPOBAHHOCTh YMEHUM:

UCIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JJIi COCTABIECHUS MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHuYeCcKuX
BELIECTB;

COCTABJISITh YPaBHEHUS XMMHUYECKUX PEAKLMU U PACKPBIBATH UX CYLIHOCTb:
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUMid  IMOCPEICTBOM  COCTABJIEHUSA
AJIEKTPOHHOIO 0OanaHca O3TUX peakluil, peakiuil HOHHOro OOMeHa IyTEéM
COCTaBJICHHS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



U3rOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHUX BEUIECTB ISl WIUTFOCTPALIMU
UX XMMHUYECKOI0 U MPOCTPAHCTBEHHOI'O CTPOCHMS;

c(hOpMHPOBAHHOCTh YMEHMI: yCTaHaBIMBATh MPUHAJICKHOCTh MU3YYEHHBIX
OpPraHMYECKHUX BEIIECTB II0 HMX COCTAaBY M CTPOCHHUID K ONPEIEIEHHOMY
KJaccy/Tpynmne COeIMHEHWM, JaaBaTb MM Ha3BaHUS [0 CUCTEMAaTUYECKOM
Homenkinatype (IUPAC) u mpuBOIUTH TpUBHAIBHBIE HA3BaHUSA IS OTACIBHBIX
peICTaBUTENIC OPraHMYEeCKUX BEIIECTB (3THUIICH, alleTHJIEH, TOJIYOJ, TJIUIEPHUH,
STUJICHTIUKOIb, (EeHON, (OopManbIETHl, aleTaabJeru, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NaJIbMUTHHOBAS KHUCIIOTHI,
[NIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBHUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

cOPMUPOBAHHOCTh YMEHHUS ONpEAENATh BHJ XUMHUYECKON CBSI3U B
OpraHUYECKUX COEJIMHEHMSIX (KOBAJECHTHAsT M WOHHAas CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKEHHUSI TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byTtiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaTb  COCTaB, CTPOECHUE,
busznyeckue M XUMUYECKHE CBOMCTBAa TUIMYHBIX MPEICTABUTENECH PpPa3IMUHbIX
KJIACCOB OPraHMYECKUX BEIECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaUEHOB,
QJIKWHOB, AapOMAaTUYECKHUX YTJIEBOAOPOJOB, CIUPTOB, AJbJIEIHJIOB, KETOHOB,
KapOOHOBBIX KUCIOT, MPOCTBIX U CIOXKHBIX 3()UPOB, KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOJAOB (MOHO-, AM- U IOJHUCAXapUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIIMX XHMHYECKUX PEAKUHH C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCHMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COETMHEHUH OT
KPaTHOCTH M THUIIA KOBAJIEHTHOMU CBA3M (G- U M-CBA3M), B3AMMHOI'O BJIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh UCTOUYHUKH YTIJIEBOJIOPOIHOTO
Ceipbs (He(pTh, TPUPOAHBIA Ta3, VYrojib), CIOCOOBI €ro TNepepadOTKu W
IpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHMs — HAOJIIOJICHUHU, U3MEPEHUH, MOJIEIUPOBAHUH, IKCIEPUMEHTE
(pea’abHOM M MBICIEHHOM) U YMEHUS TPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh yMEHUs MPUMEHSTH OCHOBHBIE orepauuu
MBICIIUTENILHON JESATENbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IleHue,



CUCTEMAaTHU3AIUIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YUYEHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH B3aUMOCBSI3h XUMUYECKUX 3HAHUN C
NOHATUSIMU WU TPEACTABICHUSMHU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB JIS
0oyiee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MAaTepUaJbHOTO EIUHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYEeCKON XUMHM JJisl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO MPUPO/TY;

c(OpMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHI MO XHUMHUYECKUM
dbopMynam ¥ ypaBHEHHSIM XUMHUYECKUX PEAKIMI C MCIOJb30BaHUEM (DHU3UUIECKUX
BEIUYMH (Macca, O0BEM Tra30B, KOJMYECTBO BELIECTBA), XapPaAKTEPU3YIOIIHUX
BEILIECTBA C KOJWUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DSJIEMEHTOB,
IPOAYKTaM CrOpaHusl, IIIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MIPOTHO3UPOBATh, aHATU3UPOBATh U OLICHUBATH
C TO3UUMKA  DKOJOTUYECKOM  O€30ImacHOCTH  MOCHEACTBUS ~ OBITOBOM U
IPOU3BOJICTBEHHOM JIEATETLHOCTH YEJOBEKa, CBA3aHHOM ¢ TmepepadoTKoM
BEILIECTB, UCTOJIb30BATh MOJYYEHHbIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyaIlUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO TJIAHUPOBATH M TMPOBOIMTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJYyYEHHE M U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB pA3JIMUHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIIEPUMEHTAIBHBIX
3alad MO PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJEHUEM IPABUII
0e3omacHOro OOpameHusi ¢ BemeCTBaMU H J1a0OpPaTOPHBIM 00OpPYJAOBaHUEM,
dbopMynHpoBaTh IIENh HWCCIACAOBAHHS, NPEACTABISATh B Ppa3iudHoil  (opme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OI[EHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTb YMEHUM:

coOMI0/IaTh TIPaBHJIA YKOJIOTHYECKHU IIEIeCO00pa3HOTO TOBEACHUS B OBITY |
TPYAOBOM JNIESITEIIBHOCTH B IIEISAX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKarouien
IPUPOIHOM CPEIbl U TOCTUKEHHUS €€ YCTOUUMBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHYECKOTO JACHCTBUS Ha KUBBIE OpPraHU3MBI
OIPEICTEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICH mTokazatess [1/1K;

aHaJIM3UPOBATh 11€7eCO000pPa3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
IPOMBIIIVIEHHOCTH U B OBITY C TOYKHU 3PEHHUS COOTHOUIECHUS! PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHHI: OCYIICCTBIATH II€JIECHANIPABICHHBIA TMOUCK
XUMHUYECKON MH(POpMAILINK B pa3IMUHBIX UCTOYHUKAX (Hay4Hasl U y4eOHO-Hay4Hast
JUTEpATypa, CpercTBa MaccoBoil nHpopmanuu, IHTEpHET U Apyrue), KpUTUIECKU
aHAIM3MPOBATh XMMUYECKYI0 HHOpMaIMIo, epepadbaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUH C ITOCTABJIICHHON YUeOHOM 3amaueii.



11 KJIACC

[IpenmeTtHbie pe3ynbTaThl OCBOCHHUSI Kypca «OOIIass u HeopraHudeckas
XUMUSD) OTPAKAIOT:

c(OpMHPOBAHHOCTh TPEJICTABICHUN: O MaTepuaJbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHUM MHPUPOIABI, O MECTE W 3HAYEHUHU
XUMUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJih B 00ECHEYEHUH YCTONYMBOTO
pa3BUTHUSI, B pEUIEHUU MPOOJEeM SKOJOTHYECKON, DHEPreTUYeCKON M MHUILECBOU
0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JAHUM HOBBIX MAaTEpPHAJIOB, HOBBIX
MCTOYHUKOB SHEPIrUH, B OOECIEYCHHUH PAIMOHAIBHOTO MPUPOJIOIOIB30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OONIEH KyJIbTYpbl 4YeJOBEKa, a TaKke
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHMS K CBOEMY 3J0POBBIO M MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIAE MOHATHS — XUMHYECKHH DJJEMEHT, aToM, SApO aroma,
M30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAIT, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, THUOpUIIM3AIMs aTOMHBIX OpOUTAJIeH, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEINBHOCTh, CTENEHb  OKHUCJIECHUS,
XUMUYECKass CBs3b (KOBaJICHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJOPOJIHAS),
KpUCTAJUIMYECKass peLIETKAa, XUMHUYECKas peakius, pacTBOpP, DJIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIUTUYECKAST JMCCOLMALUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIh, TEMIOBOM 3(deKT
XUMHUYECKON peaklni, CKOPOCTh XUMUUYECKOW PEAKIINU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS DIEKTPOJIUTHUYECKON TUCCOLMALNM, TNEPUOIHYECKUN
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUsI MAaCChl BELIECTB, 3AKOH COXPAHEHUS U
MPEBPALIEHUS] SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTABa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMUECKUHN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHWs, JIeKAIMEe B OCHOBE I[OHUMAHUS
INPUYUHHOCTA W CHCTEMHOCTHM  XUMHYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA AaTOMHOM, WOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSX; IMPEACTaBICHUS O MEXaHU3Max XUMHUUYECKUX
peakuui, TEPMOAUHAMUYECKUX M  KHHETUYECKUX 3aKOHOMEPHOCTAX  HMX
MIPOTEKAHUs, O XMMHYECKOM PaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CHCTEMAX;
(aKkTOIOTrMYECKHE CBEICHHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHHMH M O€30macHOM
UCIOJIb30BAaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIECTB B OBITY U MPAKTUUYECKOMN
NESATEIPHOCTH  YeJOBEeKa, OONMX  HAyYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUMN: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHaBIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITUSA IPU
ONMCAHUN HEOPTaHMYECKUX BEILIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY MJIs
cocTaBieHUs: (OpPMYJ BEIIECTB M  yPAaBHEHUN  XMUMHYECKUX  PEaKLUH,
cuctemarnueckyto HomeHkaarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACIbHBIX
BELIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEACIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBaJECHTHA,
UOHHAs, METaJUIMyecKas, BOJOpPOJAHAs), THUI KPUCTAIUIMYECKOW pemeTKr
KOHKPETHOT'O BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTH CBOICTB BEUIECTB OT
BUJda XMMHYECKOM CBSI3M W THUNA KPUCTALNIMYECKOH peIETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIA MEXaHN3Mbl 00pPa30BaHMsI KOBAJIGHTHON CBSA3H;

cOpPMUPOBAHHOCTh ~ YMEHHMI:  KiIaccu(UUUPOBATh:  HEOPraHMUYECKUE
BELIECTBA 10 UX COCTaBY, XUMUUYECKHE PEAKIIUHU MO Pa3INYHBIM pU3HAKaM (YU CITy
U COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY 3(D(eKTy peakuuH, U3MEHEHHIO
CTENIEHEW OKHCIIEHUS DJJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTraiau3aropa u
JpPYTHE); CAMOCTOATEIbHO BHIOMpATh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOINYECKOro 3akoHa J1.
N. MenaeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 0OBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUM: XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XWMHYECKHUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOIOB
[lepnomnueckont  cucrembl  JI.MI.  MenneneeBa,  uCHONB3ysS  MOHATHSA
(QHEPTeTUYECKHE YPOBHHY», «IHEPreTHYECKHE MOIYpPOBHM», «S-, P-, 0-aTOMHBIE
opbuTanM», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUUYECKUE COCTOSIHUS aTOMay;
OOBACHSITh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKUX 3JEMEHTOB U HX
COCIMHEHUW TI0 mnepuomaM W rpynnaMm Ilepuoguueckoin cucremsl [, .
MenpneneeBa, BaJ€HTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JJIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYIIECTBOBAHUE TE€HETUYECKOW CBSA3M MEKIYy HEOPraHMYECKMMM BELIECTBAMH C
IIOMOIIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

C(OPMUPOBAHHOCTh YMEHHUSI PAaCKpbIBaTh CYILIHOCTb: OKHUCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOIO OanaHca
ATUX pEakUuid; peakuuid HOHHOIO OOMEHa MHYTEM COCTABJICHHUS UX MOJHBIX U
COKpPAalIEHHBIX  HOHHBIX  yPAaBHEHMM;  peaKkud  TUIPOJIN3a;  peaKUuui
KOMIUIEKCO00pa30BaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIFOMUHMS);



cOPMUPOBAHHOCTh YMEHHSA OOBACHATH 3aKOHOMEPHOCTHM MPOTEKaHUs
XUMHYECKUX PEaKUUi C y4€TOM UX IHEPreTHUECKHUX XapaKTePUCTHK, XapaKTep
U3MEHEHHUSI CKOPOCTHM XHMHUYECKOH pEaKIMH B 3aBHCHUMOCTH OT pPa3IHYHbIX
(bakTOpoB, a TaKXKe XapakTep CMEUICHUS XUMUYECKOTO PAaBHOBECHSI TIO]T BIUSIHUEM
BHEIIHUX Bo3aencTBuil (mpunHiun Jle [larensbe);

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMUYECKHE PEaKIIHH,
JeXalie B OCHOBE IMPOMBIIIICHHOTO TMOJYYEHUS CEPHOM KHUCIIOTHI, aMMHaKa,
oOlIye Hay4dHble MPUHLIMIBI XUMUYECKUX MPOU3BOJICTB; I€JI€CO00Pa3HOCTh
IPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIICHHOCTH U B OBITY C TOYKH
3peHUsl COOTHOIICHHS PUCK-TIOJB3a;

c(OpMHPOBAHHOCTh BJAJICHUS CUCTEMOM 3HAHMM O METOJAaX HAy4YHOTO
NO3HAHUS SIBICHUH NOpUPOJbl — HAOIIOJEHUE, H3MEpPEHUE, MOJEIMPOBAHMUE,
AKCTIEPUMEHT (PEaTbHBIA W MBICIECHHBIN ), HCTIOIh3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHsI IPUMEHATH 3TH 3HAHUS TPU SKCIIEPUMEHTAIEHOM UCCIIEIOBAHUH BEIIECTB
U 11 OOBSICHEHUS XHMHUYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
IPAaKTUYECKOH eATeIbHOCTH YeJI0BEKa U B OBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHATUSAMU WM TIPEJCTABICHUSIMH JPYTUX ©CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJiee 0CO3HAHHOTO MOHMMAHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHSTUNA «MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJIAPHAS KOHLIEHTPALIUS;
Macchl BElIeCTBa WM 00bEMA Ta3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOrO 3 dexra
peakiuu; 3Ha4€HUs BOJOPOJHOIO IOKa3aTelsi pacTBOPOB KHUCIOT M IIeNoued ¢
MU3BECTHOM CTEMEHBIO TUCCOLMAIMU; Macchl (00bEMa, KOMMYECTBa BEIIECTBA)
NPOAYKTa PEaKIfH, €CIM OJHO W3 MCXOJHBIX BEIIECTB JaHO B BHJIE PAacTBOpa C
onpeneaéHHOM MaccOBOM /0Jeil pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT TpHMECH); TOJU BBIXOAA MPOAYKTa pPEAKIHH; OOBEMHBIX OTHOIICHHIA
ra3os;

c(OpMHPOBAHHOCTh YMEHUMN: CAMOCTOSITENIbHO IJIAHUPOBATH M MPOBOAMTH
XUMUYECKUA  DKCIEpUMEHT  (NIPOBEJACHHE  peakluuid  HMOHHOrO0  OOMEHa,
MOJITBEPK/ICHUE KaueCTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIECTB, OMPECICHNE
CpeIbl PacTBOPOB BEIIECTB C TOMOIMIBI0 HMHIWKATOPOB, H3yUYEHUE BIUSHUSA
pa3nMyHBIX  (PAKTOPOB HA CKOPOCTb XHMHUYECKOM  pEaKIuu, pEIICHHUE
OKCIIEPUMEHTANBHBIX 3a7a4 1o Temam «Metammey u  «Hemertamney) ¢
coOJII0/IEHHEM MpaBUII 0€30acCHOr0 OOpalleHHs C BEUIECTBAMU U JaOOPATOPHBIM
obopynoBanueM, (GOpPMYyJIHpPOBATH 1€JIb  HUCCIAEAOBAHUS, TMPEACTaBISATh B
paznuyHOil dopMe pe3ysbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH MX
JIOCTOBEPHOCTb;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIaTh MTPaBUJIa TTOJIb30BAHUS XHMHUYECKOM
nocyo W JabopaTopHbIM 00OpyAOBaHHMEM, OOpallleHUs] C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, AKOJOTHYECKH I1E€JIECO00pa3HOTO TOBEACHUS B OBITY U TPYIOBOMH
NEATEIIbHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPY Karollel MPUPOIHON
cpeabl UM JIOCTHMIKEHHUS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA JKUBBIC OPTaHU3MbI ONMpPEACTIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMas cMmbIici nmokazarens [1JK;

c(hOpMHPOBAHHOCTh YMEHHIA: OCYIICCTBIATH IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(POpMAILINK B pa3IMUYHBIX UCTOYHUKAX (Hay4Hasl U y4eOHO-Hay4UHast
JUTEpATypa, CpecTBa MaccoBoil nHopmanuu, IHTepHET U Jpyrue), KpUTUIECKU
aHATM3UPOBATh XMMUYECKYIO0 HH(OpPMAIMIO, epepadaThiBaTh €€ U MCIOIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a/1auei.
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[IpenmeT oprannueckoit xumuu. Teopus
1.1 CTPOCHHUSI OPraHUYECKUX coequHeHn A. M. 8
byrtneposa
Hroro no paszueny 8
Pa3pnen 2. YriaeBogopoabst
91 [IpenenpHBIC YTIIEBOIOPOILI — AJIKAHBI, 5
' LUKJIOAJIKAHbI
99 HenpenenbHbie yrieBoJOPOIbI: alTKEHBI, 14 1
' aJKaJIUeHbI, ATKUHbI
2.3 ApomaTHYeCKre yTIIeBO0POAbI (apeHBI) 8
54 [TpupoaHbIE HCTOYHHUKH YTIIEBOJAOPOIOB H UX 4
' nepepadoTKa
2.5 l"anoreHnpon3BOHBIC YTIIEBOAOPOIOB 4 1
Hroro o pasueny 35
Pasnen 3. Kucsiopoacoaep:xaniue oprannyeckue coeJuHeHnst
3.1 Crnuptsl. deHon 11 1
KapOoHumnbHble cOeTMHEHUS: allbeTU/Ibl U
3.2 P A e 21 1

keToHbl. KapOoHoBbIe KUCTOTHL. ClI0KHBIE




a¢upsl. Kupsl

3.3 YrieBoapl 9
Htoro mo pazneny 41
Pa3znen 4. A3oTcoaepxkamue oprannyeckue coeJuHEHUs

4.1 AmuHBI. AMUHOKHUCIOTHI. benku 12
Wroro no pazneny 12

Paspnen S. BbicokoMoJIeKy I pHbIe COeIUHEHUSA

5.1 BricokoMoneKyIIsIpHbIE COSTMHEHHMS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB H TeM nudpoBLIe
Ne n/m P Konrpoibnbie | IlpakTnuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuognueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 9
anemenToB JI. . Menaeneena
12 Crpoenue BemiecTBa. MHOTOOOpa3zue 11 1
BEILIECTB
1.3 XUMHUYECKUE peaKInun 19 1 3
Hroro no pazueny 39
Pasnen 2. Heoprannueckas xumus
2.1 HemeTannsl 31
2.2 Meramist 23
Hroro no pazueny 54
Paznen 3. Xumus u :Ku3Hb
31 MeToabl NO3HAHUA B XUMUHU. XUMUS U 9 1
JKM3Hb
Hroro o pasueny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 8







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 10 knacc/ Pyasutuc I'.E., ®enpaman @.I°., AkunoHepHOe 00111€CTBO
«M3marenscTBO «IIpocBenmeHne»
* Xumus, 11 xknacc/ Pymsutuc I'.E., ®enpnaman @.I°., AkimonepHoe o0I1eCcTBO

«M3marenscTBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

Xumus 10-11 knacc Meroauueckue MaTepualbl 10 KypCcy HEOpraHu4ecKast
XUMUS

[Tpubops! 17151 AEMOHCTPATUBHBIX, TPAKTUYECKUX U JTA0OPATOPHBIX padoT,
TaOJIUIIbI, KAPTOUYKU

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6muoreka IJOK
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